MyHununajibHOe aBTOHOMHOE 0011e00pa30oBaTe/ibHOE YUpeKIeHHue
cpeansisi 001eoopazoBarTe/ibHasi mKoJa Ne 3

[Tpunoxenne Ne I11.1.16
Yr1Bepxkaena B cocrae OOIT OO0
[TIpukaz MAOY COIII Ne 3

ot 29.08.2023 Ne 99-0

PABOYASA ITPOTPAMMA
yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb»
1u1st ooydarouxcst 10-11 knaccos

r. Kuposrpazg
2023 r.



HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XMMHUU Ha YpPOBHE CpeJHEro oO0miero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpa3oBanuu B Poccuiickoit deneparumny, TpeOOBaHUN K pe3yJbTaTaM OCBOEHUS
o0Opa3oBaTeIbHOM TporpaMmbl cpennero obmero obpazoBanus (POII COO),
npencraBiieHHbIX B DenepabHOM rocyIapcTBEHHOM 00pa30BaTelIbHOM CTaHIapTe
COO, c¢ yuyérom KoHuenuuu npenonaBaHus ydeOHOro mnpeaMera «XUMHUS» B
oOpa3oBaTelbHBIX oOpranusanusx Poccuiickoit deneparuu, peamu3yronmx
OCHOBHBIE 00pa30oBaTebHBIC MPOTPAMMbBI, U OCHOBHBIX MOJOKeHHH «CTpaTeruu
pazButus BocnuTaHus B Poccuiickoit @enepaunu Ha nepuon Ao 2025 ropa»
(Pacnopspxenue IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MPOrpaMMbl MO XMMHH, K ONpPEIEICHHUIO
oOrmieit crpaterny 00y4eHus, BOCIUTAHUS M Pa3BUTHs OOYUYAIOIINXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIN
koHuentyainpHple mnojiokeHus PI'OC COO o B3auMOOOYCIOBJIICHHOCTH IIEJICH,
CONICp)KaHMsI, pPe3yabTaTOB OOy4YeHHS W TpeOOBaHWN K YPOBHIO IOATOTOBKHU
BBIITYCKHHKOB.

XUMUYECKOe o0Opa3oBaHue, noJiydyaeMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHONM  OpraHU3alliy, SBIAECTCS HEOTHhEMJIEMOM 4YacThi0 HX
oOpa3zoBaHHOCTH. OHO CIYKHUT 3aBEpIIAIONIUM JTAaloM peaju3allid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MNPUCYITUX
IIEJIOCTHOM CHUCTEME XHMHYECKOro 0Opa3oBaHUs. IJTHU IIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOIbI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpPHI
YEeJIOBEKa, a TaKXKe OKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0pOBBI0 WM TPHUPOAHOW cpeme. Peammsyercss XumMudeckoe oOpa3oBaHUE
oOydJaromuxcs Ha ypoOBHE CpeAHEro ooOIiero o0pa3oBaHUs CPECTBAMHU Y4E€OHOTO
npeamMera «XUMUS», COJEPKAHHUE U TIOCTPOEHHUE KOTOPOTO OIpPEACIICHbl B
nporpaMMe MO XUMUU C Y4€TOM cCheuu(ukd HayKu XUMUHU, €€ 3HayeHUs B
MO3HAHUM TPUPOABI U B MaTEpUATbHON >KM3HU OOIIECTBA, a TaKXKe C Yy4ETOM
OoOIIUX IeNIel W MPHUHIUIIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeHero obiero oopasoBanus B Poccutiickoit depeparumu.

XuMHUs Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT OCOOYyI0 POJib B
COBPEMEHHOW IMBUIIM3ALIUM, B CO3IaHUU HOBOHM 0a3bl MaTepHaIbHOWU KYJIbTYPHI.
OHa BHOCUT CBOM BKJaJ] B (GOPMUPOBAHUE PAIMOHATBLHOTO HAYYHOT'O MBIIIUICHMUS,
B CO3/[aHUE IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE
IPUPONBI U YEJIOBEKa, KOTOpoe (PopMupyercs B XMMHUM Ha OCHOBE MOHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPYXAIOIIETO MUPA, OCO3HAHUSI B3aMMOCBS3U MEXKTY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU O0JIACTSIMU MTPUMEHEHUS.



TecHO B3aMMOZEICTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMU, XMMHsI CTaa
HEOTHEMJIEMOI YaCThI0 MUPOBOU KYJIbTYPhl, HEOOXOJUMBIM YCIIOBUEM YCIIEITHOTO
TpyJda M SKM3HU KaxJIoro wieHa oOmectBa. CoBpeMeHHass XUMHsI Kak Hayka
CO3MJaTelIbHAsl, KaK HayKa BBICOKMX TEXHOJOIMH HAalpaBlieHa Ha pEIICHUE
[JI00ABHBIX  MPOOJIEM YCTOMYMBOTO PA3BUTHSL YEJIIOBEYECTBA — CHIPbEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOIrMUYECKOM 0€30MaCHOCTH U OXPAHbI 3/I0POBbS.

B coorBercTBUM € OOHIMMHU LENSIMH M TPUHLUUIAMH CPEIHEro OOIIEro
oOpa3oBanus conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHHS]) OPUEHTUPOBAHO MPEUMYILECTBEHHO HA OOIIEKYJIbTYPHYIO TOJTOTOBKY
oOydJarmuxcs, HEOOXOAUMYI0 UM IS BBIPAOOTKH  MHUPOBO33PEHUECKHUX
OpUEHTHPOB, YCIEIIHOIO BKJIIOYEHUS B JKHW3Hb COLUYMA, MPOJOIHKCHUS
00pa30BaHUs B pa3IUYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocrapnstomuMu  mpeaMeTa  «XUMUsS»  SBISIOTCS  0a30BbIE  KypChl —
«Opranndeckass xumus» U «OOImas W HeopraHuyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJI€P’KaHHsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKu: CHCTEMa
3HAHUM IO HEOPraHWYECKON XMMUU (C BKIIOUCHHUEM 3HAHUM U3 00IIeld XUMUU) U
opraHnyecko xumuu. GOpMUPOBAHUE AAHHON CUCTEMbl 3HAHUW MPU HU3YyYECHUU
npeaMera O00ecrneyrMBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCETO MHOTrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB ¥ TEOPUI XUMHUH.

Crpyktypa comepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckass XuMmus» cHOpPMHUPOBaHA B TPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOr0 TOAXOAa K U3YYEHHIO YydeOHOro warepuaia ©u OOYCIIOBJICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  HA  ONpele’IEHHBIX
TEOPETHUUECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOl XHWMHUHU BEIIECTBA
paccMaTpHUBalOTCS Ha YPOBHE KJIACCHYECKOW TEOPUHM CTPOEHHUS OPraHuyecKHUX
COCIMHEHUW, a TakK€ Ha YpPOBHE CTEPEOXUMHMYECKUX M  BJIEKTPOHHBIX
IpelCcTaBIeHud 0 cTpoeHuu BemiecTB. CBefeHuss 00 H3ydyaeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
AKTUBHBIX COCAMHEHHMH. B Kypce OpraHM4ecKod XHWMHUHU IOJYy4arOT PA3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 00Opa3oBaHUs MEPBOHAYAJIbHBIC
MPECTaBICHUA O XUMHUYECKOM CBSI3U, KIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON pPEaKIINH.

[lon HOBBIM yrjoM 3peHHs B IpeaMere «XuMHs» 0a30BOro ypOBHSA
paccMaTpHUBaeTCsl HM3YYEHHBI Ha YPOBHE OCHOBHOI'O OOHIEro 00pa3oBaHUs
TEOPETUYECKUNA Marepuanl u (PaKTOJOTUYECKHE CBEACHHS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMHS» O0OydarolUMCsl TPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAuYEHUE
NEPUOIUYECKOT0 3aKOHA C OOIIETEOPETHUECKUX M METOAOJOTMYECKUX MO3MIIHIA,



rIy0Xe TOHSATh HMCTOPUYECKOE HW3MEHEHHWE (YHKIMA JTOro 3akoHAa — OT
o0oO01maromel 10 0ObSCHSIONMEN U TPOTrHO3UPYIOILIEH.

Enunas cucreMa 3HaHWWA O BaKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX W MNPUMEHEHHH, a TAaKK€ O XMMHUYECKHX PEAKIMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX TMpOTEeKaHus JomnojHsercss B Kypcax 10 um 11 kmaccoB
AJIEMEHTaMHU COZEpPKaHUSA, WMEIOIIMMHU KYJIbTYPOJIOIMYECKUH U MPUKIIATHOM
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHWUMAHHMIO B3aUMOCBSI3M XHUMHUHU C
APYTMMU HayKaMH, PAacKphIBalOT €€ pojib B IMO3HABATEIbHOM W MPAaKTHUECKON
JESTENbHOCTA YEJOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBOXXKEHUS K MPOIECCY
TBOpPYECTBA B OOJIACTH TEOPHUH U MPAKTUUYECKUX MPHJIOKEHUA XUMUU, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobyieMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATH MH(POPMALUIO U
NPUMEHATh €€ JUId TONOJIHEHWS 3HAHUM, pEHIeHUS HWHTEIUIEKTYaIbHbIX H
AKCIIEPUMEHTAJIbHBIX UCCIIEIOBATEIbCKUX 3a/ad. B 1ienom conepxanue yueOHOro
npeaMera  «XuUMHsS» ~ JAHHOTO  YPOBHS ~ HM3YyYEHHS  OPUEHTMPOBAHO  Ha
dbopMupoBaHUE y OOYYaIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI JUIsl MOHUMaHUSA
¢unocockux wuael, Takux Kak: MaTepHalbHOE €IMHCTBO HEOPraHUYECKOro U
OpPraHMYECKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHUEM, II03HABAEMOCTb NPHUPOAHBIX SBICHUNA NYyTEM >SKCIEPUMEHTa H
pelIeHHs] MPOTUBOPEUYMII MEXIy HOBbIMH (DaKTaMU M TEOPETHUYECKUMHU
IPEINOChUIKAMU, OCO3HAHUE POJIM XMMHUH B PEIICHUH SKOJIOTHYECKUX IpodiieM, a
TaKk)Ke MpodsieM cOepeXeHHs] SDHEPTeTUUYECKUX PECYPCOB, ChIPbs, CO3/IAHMS HOBBIX
TEXHOJIOTUN U MaTEPUAJIOB.

B nmnane pemeHuss 3agad  BOCHMTAHUA, PAa3BUTHS M COLMATU3ALUU
OoOydJaromuXcs MNPUHATBHIE MPOrpaMMON IO XUMHUU MOJAXOAbl K OIpeneseHUI0
COJCpXaHUsI W TOCTPOCHHUS TMpenMeTa MpeaycMaTpuBalOT (HopMUpOBaHHE
YHUBEPCAJIbHBIX Y4€OHBIX JEWCTBHM, wHMeroumMXx 0a30BO€ 3HAYEHUE JUIS
pa3IMYHbIX BHUJIOB JEATEIBLHOCTH: pEIIeHHs Mpo0JieM, IOMCKa, aHalu3a M
00paboTku nHGOpPMAITIH, HEOOXOAUMBIX JJIs1 MPUOOPETEHHS OMBITA MPAKTHUECKOM
U HCCIEAO0BATENILCKON JESTENIbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B IO3HAHHUU
XUMHH.

B mnpaktuke mnpenomaBaHus XMMHUHM Kak Ha YPOBHE OCHOBHOI'O OOILIEro
00pa30BaHus, TaK U Ha YPOBHE CPEAHETO OOILEro 0Opa30BaHus, P ONPENEICHUU
COJIEP)KATENIbHOM XapaKTepUCTUKU LEJel H3y4eHHs] MpeaMeTa HarpaBiIeHUEM
HEPBOCTENICHHON 3HAYMMOCTH TPAJAMLMOHHO NpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENBHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJIbTypbl. C
METOANYECKON TOYKH 3PEHMS TAaKOW IOAXOX K OIPEHCICHUIO LEIEH HU3y4YEHUs
peIMeTa SBJISIETCS BIIOJHE ONMPABIAHHBIM.



CorymacHO JaHHOW TOYKE 3PEHHs TJABHBIMU LIEISIMH HM3YYEHHs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBIsIIOTCA:

e (opMHpOBaHME CHUCTEMbl XMMHUYECKMX 3HAHUW KaKk BaKHEUIIEH
COCTaBIIIIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH
JIeKaT KJIIOUEBbIC MOHATHS, (yHIaMEHTAJbHbIC 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHUE $3bIKa HAYKH, YCBOCHHE M MOHUMAHHE CYIIHOCTU IOCTYIHBIX
00001IeHNIT MHPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMJIEHHE C HCTOpHEn
WX Pa3BUTHUSI U CTAHOBJICHUS,

e (opmupoBaHre U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BCIIECTB M XUMHUUYECKUX pEaKIUid, HEOOXOAUMBIX JJIsi MNPUOOpETEHUS
YMEHUWA OPUEHTUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SBJICHUMH,
MMEIOIIHNX MECTO B PUPOJE, B TPAKTUUECKON U MOBCETHEBHOW KU3HH;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSITENILHOCTH, CBI3aHHBIX C HAOMIOICHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIIOJEHUEM  IMPABUI
0e30MmacHoOro ooparieHus ¢ BEIECTBAMHU.

Hapsiny ¢ aTuMm, conepkarenpHas XapakKTEpUCTUKA LeJed U 3a7a4 U3ydeHUs
MpeIMETa B MPOrpaMMe MO XMMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHHU
C HOBBIMHU IPUOPUTETAMHU B CUCTEME CpeHEro obuiero oopasoanus. CeronHs B
MpenoJaBaHud XUMHUM B  OoJblIEd  CTENeHW OTAAETCA  NPEANOYTEHHE
MPAKTUYECKOM KOMIIOHEHTE COJep)KaHusi OOy4deHUs, OpPUEHTUPOBAHHOM Ha
NOJITOTOBKY BBITYCKHHMKA 00I11€00pa30BaTebHON OpraHU3alliy, BIAJCIOIIET0 HE
HA0OpOM 3HAHUU, a (PYHKIIMOHAIBHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSAMHU AKTUBHOT'O MOJYYEHUS 3HAHWI U MPUMEHEHUS MX B PEAJIbHOU KU3HU
JUTSL pEIIeHUS] TPAKTUYECKUX 3a/1a4.

B cBf3u ¢ 3TUM OpH U3YYEHUH NpeaMeTa «XUMHS» JOMUHHPYIOUIEEe
3HaYEHUE MPUOOPETAIOT TaKKe LEIH U 3a/1a4l, Kak:

ananrtanus 0O0y4aroIUXcsl K YCIOBHSIM TUHAMUYHO Pa3BUBAIOLIETOCS MUDA,
dbopMupoBaHWE  WHTEUIEKTYaJbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY HMPUHSTHUIO TPAMOTHBIX
pelieHui B KOHKPETHBIX JKU3HEHHBIX CUTYaIUSX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

dbopmupoBaHue y OOY4YalOIIUXCA  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOUIMX YHUBEPCAJIbHOE 3HAYEHUE [UJIsl PA3IUYHBIX BHUJOB
JIeSITENbHOCTU: PEeIlleHus MpoOseM, MOUCKa, aHainu3a U o0paboTku MH(OpMaIuy,
HEOOXOJUMBIX MJII TPUOOPETEHHs] OMbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BAXXHOE MECTO B I[IO3HAHWM XHMHUH, a TaKXKe IS OLEHKU C TMO3UIUI
AKOJIOTMYECKOM O€30MaCHOCTH XapakTepa BIMSHHUS BEUIECTB M XUMHYECKHUX
IPOLIECCOB HA OPraHU3M YeJIOBEKa U MPUPOJIHYIO CPeNy;



pa3BUTHE TO3HABATEILHBIX HMHTEPECOB, MHTEIUICKTYAJbHBIX U TBOPYECKHX
CIIOCOOHOCTEW 00YUarOIIUXCS: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIE
3HaHUS 110 XUMHUH B COOTBETCTBHUHU C JKU3HEHHBIMU NOTPEOHOCTSIMU, UCIIOIb30BATh
COBpeMeHHbIC MH()OPMAIIMOHHBIE TEXHOJIOTHH I TIOMCKAa M aHaln3a y4eOHOW |
Hay4YHO-TIOMYJIAPHON HH(POPMALIMK XUMHUYECKOTO COACPKAHMUS;

dbopMupoBaHue U pa3BUTHE Y O0YUAIOIINXCS aCCOIIMATUBHOTO U JIOTUYECKOT O
MBIIUICHUS, HA0II01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe OCOOCHHO
HEOOXOAMMBI, B YaCTHOCTHM, NpPU IUIAHUPOBAHWU M TPOBEIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA,;

BOCIIUTaHUE Yy OOydJarommxcsi YOSKIEHHOCTH B T'yMaHHUCTUYECKOU
HAIPABJIICHHOCTH XHWMHH, €€ BaXHOW POJM B PEIICHUM TIJI00ATBHBIX MIpoOsieM
PaIMOHATILHOTO MPUPOAONOIb30BAHMS, TTOTMIOTHEHHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHUsl MPUPOAHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpex HOro
OTHONICHUS K TPUPOJIE U CBOEMY 3J0POBBIO, a TaKKe MNPUOOPETEHUS OIbITA
WCIIONIb30BAaHUS TOJNYYCHHBIX 3HAHWM MJIi TPUHSATHS TPAaMOTHBIX pEIICHUN B
CUTYalUsIX, CBA3aHHBIX C XUMUYECKUMU SBJICHUSIMHU.

B yueOHOM mnnaHe cpenHero oOmero oOpa3oBaHUs MpeaMeT «XHUMHS»
0a30BOr0 ypOBHS BXOAWT B COCTaB IpeaMeTHoW o0iactu «EcTecTBeHHO-HAYYHBIE
OPEIMETHD».

OO011ee ynucno 4acoB, OTBEAEHHBIX ISl U3YYEHUS] XUMUH, Ha 0a30BOM YpOBHE
cpenHero oo1iero oopasoBanus, coctaBisier 68 vacos: B 10 kimacce — 34 gaca (1
yac B Heneno), B 11 kiacce — 34 gaca (1 gac B Hefeno).



COJAEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHNYECKASA XUMMUA

TeopeTndyeckue 0OCHOBBI OPraHUYeCKON XUMHH

[Ipeamer opraHuyecko XUMHU: €€ BOBHUKHOBEHHE, PA3BUTHUE U 3HAUCHUE B
MOJIYYEHUU HOBBIX BEIIECTB M MaTepuajoB. Teopusi CTPOCHUS OPraHMYECKUX
coenunenuii A. M. Bytnepona, e€ ocHOBHBIE TTOJIOKEeHUS. CTPYKTYpHBIE (POPMYIIBI
OpraHWYeCKUX BelecTB. ['oMonorus, wu3oMmepus. XHUMHYECKas CBsA3b B
OpraHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o kjaccuukalmu opraHUYecKuX BemiecTB. HoMeHkmaTypa
OpraHMYECKUX COEJAMHEHUW (CUCTeMaThyecKas) U TpUBUAIbHBIE Ha3BaHUS
BAKHEHUIINX MPEICTABUTENEN KIIACCOB OPTrAaHUYECKUX BEIIECTB.

OKCNEPUMEHTAIbHBIE METOJIbl M3Y4YEHHS BEIIECTB W WX MPEBpaIlCHUI:
O3HAKOMJICHHE C oOpa3llaMyd OpPraHMYECKHX BEHIECTB M MaTepuajlaMM Ha WX
OCHOBE, MOJICTUPOBAaHNE MOJICKYJl OpraHWYeCKUX BEIIECTB, HAOJIOJICHHE U
OMHUCaHUE JEMOHCTPAILIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEILECTB
MIpU HarpeBaHuu (IJIaBJICHUE, OO YTIUBAHUE U TOPEHUE).

Yriesoxopoasbl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psa. Meran u 3TaH —
MPOCTCHUININE TMPEICTABUTEIN aIKaHOB: (U3MYECKHE M XHMHUYECKHE CBOMCTBA
(peakiuy 3aMenieHus W TOpPEHHMs), HAXOXKJICHUE B NPHUPOJAE, MOJy4YCHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUUECKUMN psAjl. DTHICH U MPOMUJIEH —
MPOCTEUININE TMPEICTABUTEIN AIKEHOB: (U3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuyu TUAPUPOBAHUS, TAJOTEHUPOBAHUS, THUApaTallud, OKHUCJICHUS U
MOJIUMEPU3AIINH ), TIOJTYYCHHUE U TPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKUE CBOMCTBA (peakiusi mojimMmepuszanuu). [lomydeHue CMHTETHYECKOro
KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTMYECKUM psifl. AlleTUIICH
— TIPOCTEUINHUM TMPEJACTABUTENIb AJIKWHOB: COCTaB, CTpOEHUE, (U3NYECKHE H
XUMUYECKUE CBOMCTBA (pEaklUM THUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUIpaTaIlUu,
TOpeHUsl ), MOJy4YeHHUE U TIPUMEHEHHUE.

Apenbl. beH3ous: cocraB, cTpoeHHe, (U3NUECKHUE W XMMHUYECKHE CBOMCTBA
(peakuuy raJIor€HUPOBAHUSI U HUTPOBAHMS), TOJyUCHUE U MpUMEHeHue. Tonyon:
cocmas, cmpoeHue,  ¢usuyeckue U  Xumuueckue  ceolcmea  (peakyuu
2A/I02EHUPOBAHUSL U HUMPOBAHUS), NOAYYeHUe U npumeHenue. TOKCUIHOCTD



apeHoB. ['eHeTmyeckas CBS3b MEXKYy YIJIEBOJOPOAAMH, NPHHAIICKAIMUMH K
Pa3IMYHBIM KJIACCaM.

[IpuponHbIE HMCTOYHUKH YIIIEBOAOPOAOB. lIpMponHBI ra3 W MOIyTHBIE
HedTauble Ta3pl. HedTe m e€ mpoucxoxnenune. CriocoObl nmepepadOTKH HEPTH:
MEPETrOHKa, KPEKUHT (TEPMHYECKUHM, KaTaJuTH4ecKuil), mnuponus. [IpogykTsi
nepepadboTku He(TH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbII
yrojib U MPOJYKTHI €ro NepepadoTKH.

OKCIEpPUMEHTAIBHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUN:
O3HaKOMJIEHHE C oOpa3llaMu I[JJacTMacCc, KaydyKOB U PE3UHBI, KOJUIEKIIHU
«Hedtp» u  «Yrompy, MOAEIUPOBAHWE  MOJEKYJ  YIJIEBOJOPOJOB M
raJIOr€HONPOU3BOAHBIX, MTPOBEICHUE NPAKTUYECKON pabOThI: MOJYyYEHHE HTHIICHA
Y U3YYEHUE €r0 CBOWCTB.

Pacuérnsle 3amaun.

Bbluucienuss mo ypaBHEHUIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM NPOJAYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB UITU MIPOAYKTOB PEAKIINH).

Kucaopoacoaep:xkamnue oprannyecKue coeIMHeHHs

[IpenenbHble ONHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHON: CTPOCHHE,
¢u3nyeckue U XUMUYECKHE CBOMCTBa (peakUMH C aKTHBHBIMU MeETajljlaMH,
raJIoreHOBOAOPOJIaMH, TOpPEHHUE), NpUMEHeHHEe. BoaopoaHble CBSI3W MEXIY
MOJIEKYJIaMU CIIUPTOB. JIefCTBME METaHOJIa ¥ ATaHOJIa HAa OPTraHU3M YEJIOBEKa.

MHoOroaToMHbl€  CHOUPTHIL.  ODTWICHIJIMKOJIb W  TIULUEPUH: CTPOCHHE,

buznyeckue W XUMHUYECKHE CBOMCTBA (B3aMMOJACHCTBUE CO IIEIOYHBIMHU
MeTaJUlaMH, KaueCTBEHHAs peaklysi Ha MHOTrOaTOMHBbIE CHUpPTHI). JleiicTBUE Ha
OopraHu3M 4esoBeka. [ [puMeHeHne rimiepruHa u 3TUICHTJIMKOJIS.

deHON: CTpOEHWE MOJEKYNbl, (U3NYECKHE W XUMUYECKHE CBOMCTBA.
TokcuunocTs (enona. [Ipumenenue denoma.

Anpnerupl U kemouwvl. DopMmanpiaeruj, alUETAIBAETU:  CTPOCHHE,
dbuznueckre U XUMHYECKHE CBONCTBA (PEaKIMM OKUCICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEaKIUN), MOJyYEeHUE U IPUMEHEHHE.

OnDHOOCHOBHBIE TpeleNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasl KUCJIOTBI: CTPOCHUE, (PU3NYECKHEe W XMMHUYECKHUE CBOMCTBA (CBOWCTBA,
oOuue /Ui Kjacca KUCIIOT, peakius 3TepuduKaIum), moiydeHue u npuMeHeHue.
CreapuHoBasi M OJEHMHOBAas KHCJIOTHI Kak MPEACTABUTENIM BBICIIUX KapOOHOBBIX
KUCIOT. MbUTa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JIEHCTBUE.

CnoxHbie 3GuUpbl KaK MPOWU3BOAHBIE KapOOHOBBIX KHCJIOT. ['uaposnus
cnoxHbIX 2¢upoB. Kupsl. ['naponus xxupos. [Ipumenenue xupos. bruonornueckas
POJIb JKUPOB.



YrmeBoasl: cocTaB, KiaccupUKanMs ~ YriaeBomoB  (MOHO-, U- U
noyiucaxapuibl). I'Joko3a — MpocTedinii MOHOCaxapuJ: OCOOCHHOCTH CTPOEHHUS
MOJICKYJIbI, (U3NYECKUEe U XUMHYECKHE CBOICTBa (B3aMMOJAEWUCTBUE C
ruapokcuom Menu(Il), oxkucnenme ammuadHbM pacTBOopoM okcupaa cepedpa(l),
BOCCTAaHOBJICHHE, OpO’KEHUE TJIIOKO3bl), HAXOXKJICHHE B NPUPOJIE, NPUMEHEHUE,
ouonoruyeckas poiib. @otocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3bI.

Kpaxman u nemirono3a Kak NpupoaHbie moiaumepbl. CTpoeHue Kpaxmaia U
HEJUTI0J03bl.  PU3HYECKHME W XMMHYECKHE CBOMCTBAa KpaxMmana (THApOJIU3,
KaueCTBEHHas PEaKklUs C HOJOM).

OKCIEpPUMEHTAIBHBIE METOAbl M3yYEHHs BEUIECTB M WX IPEBPALLECHUN:
IpOBEICHNE, HAONIOJEHUE M OMNMCAHHWE JIEMOHCTPAL[MOHHBIX OIBITOB: TOPEHHE
CIHMPTOB, Kaue€CTBEHHbIE PEAKLUU OJHOATOMHBIX CIHUPTOB (OKUCIIEHUE HTaHOJA
okcusioM Menu(Il)), MHOroaTroOMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
runpokcusiom Menu(Il)), anpaern1oB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rmmpoxcugom wmemu(Il), B3amMopeicTBHE Kpaxmana C HOIIOM),
IIPOBE/ICHNE IPAKTUUECKON PabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHrie 3amaun.

Brluucnenuss mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOAHOIO BELIECTBA WIM MPOAYKTa PEaKUHUHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIINH).

A3oTcoaepxalie OpraHuueCKUe COEIUHEHUS.

AMMHOKHCIIOTBHI KaKk aM(pOTEepHbIE OpraHuYecKue coeluHeHus. Puznueckue
U XMMHUYECKHE CBOWMCTBA aMUHOKHUCIOT (Ha MpuUMepe riauiuHa). buonoruueckoe
3HAYE€HWE aMUHOKUCIIOT. [lenTuabl.

benku kak NpuUpogHBIE BBHICOKOMOJEKYJSIpHBbIE coequHeHus. llepBuunas,
BTOPUYHAsA M TPETUYHAS CTPYKTypa OenkoB. XHUMHYECKHE CBONCTBA OCIIKOB:
TUJIPOJIN3, IEHATypalysl, KAUeCTBEHHbIE PEAKIIUN Ha OEJIKHU.

OKCIEPUMEHTAIHBIE METOABl WM3y4€HUs BEUIECTB M HUX IIPEBPALICHMIA:
HAOJII0/IEHUE U OMHMCAaHUE JIEMOHCTPALIMOHHBIX OMBITOB: JIEHATYypaIs OElIKOB MpH
HarpeBaHHUM, LIBETHBIE PEAKIIMU OEIKOB.

BbicokomoJieKy IsIpHbIe COeUHECHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJSIPDHBIX COCIMHEHUN: MOHOMED,
IIOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIECHb NOJMMEPU3ALNH, CPEIHSA MOJIEKYJpHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHA —
NOJIMMEPHU3alUs U ITOJTUKOHICHCALIHSL.

OKCNEepUMEHTAIbHBIE METOAbl M3yYEHHsS BEUIECTB M WX IPEBPALLECHUIA:
O3HAKOMJICHHE ¢ 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC,

Kay4yKOB.
MexnpeaMeTHble CBA3U.



Peanmu3anus MeXIpeaMETHBIX CBS3E€U MPU U3YYEHUN OPraHUYECKOW XUMHHU B
10 xnacce OCYIIECTBISIETCS YEpEe3 HUCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-
HAY4HBIX MOHATHHN, TaK U TMOHATHH, SBISIOMIMXCA CUCTEMHBIMHU ISl OTAEIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO01uMe ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE, HAYUYHBIN (haKT, THUIIOTE3a,
3aKOH, TEOpHUsl, aHAIM3, CHUHTE3, KiacCUudUKalus, NEePUOIUUYHOCTb, HAOIIOACHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIETUPOBAHUE.

®usuka: MaTepusi, JHEpPrusi, macca, aToM, DJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeJlO0, OOBEM, arperarHoe COCTOSHHE
BEIIECTBA, (PM3MUECKUE BEIMUYUHBI U SAMHUIIBI UX H3MEPEHUSI.

buonorus: kierka, opraHusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
dboTocUHTE3, OMOJIOTMYECKU aKTHUBHBIE BellecTBa (O€IKU, YIJIEBOJIbI, KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJbI, MOJIE3HbIE UCKOMAeMbI€, TOILIUBO,
PECYPCHI.

TexHomorusi: NUUIEBBIE MPOAYKTHl, OCHOBBI PALMOHAIBHOTO MHUTAHUS,
MOIOIIUE CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE IIPENapaThl, MaTepuaibl U3
HCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTTAHUYECKAA XUMUSA

Teopernyeckue 0OCHOBbI XUMHUU

XUMUYECKUN JJIEMEHT. ATOM. SIpo aroma, H30TONBL. JIEKTPOHHAs
00o0JI0uKa. DHEpPreTuueckrue ypoBHH, MOJYPOBHU. ATOMHbBIE opOuTanu, s-, p-, d-
sneMeHTbl. OCOOEHHOCTH paclpeeieHusi JIEKTPOHOB MO OpOUTaIsiM B aromMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYpAITHS aTOMOB.

[lepuonnueckuii 3akoH u [lepuonndeckas cucreMa XMMHUYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBA3b MEpUOUUECKOTO 3akoHA U [leprogudeckoi CUCTEMBI
xuMu4deckux anemeHToB [[. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEN CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWCTB XUMHUUYECKUX OJJIEMEHTOB H
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpymnmnaM U MepUoaM.
3HavYeHue NepUOANYECKOrO 3aKOHA B Pa3BUTHUH HAYKHU.

Crpoenne BemecTBa. XUMHYECKassh CBSI3b. BHAbI XUMHYECKOW CBSI3U
(koBaJIeHTHAsl HEMOJIApHAs W TMOJspHAasi, WOHHAs, MeTauinueckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJCHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH U  JIOHOPHO-
akienTopHbii). BogopoaHast cBsi3b. BaneHTHOCTh. JIEKTPOOTPULIATEIHLHOCTD.
Crenenb okuciienus. IOHbI: KATUOHBI U aHUOHBI.



BemectBa MOJEKYASIpHOIO U HEMOJIGKYJSIPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTAaBA BENMIECTBA. THIIBI KPUCTATIIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIA KPUCTAIIMYECKON PEIIETKH.

[lonsaTe O mucnepcHbIX cucTeMax. VICTUHHBIE U KOJUIOWMHBIE PACTBOPBHI.
MaccoBast 10J1s1 BEIlleCTBa B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COEIMHEHUH. Homenknarypa
HEOPraHWYECKUX BEIIEeCTB. ['eHeTHYecKas CBSI3b HEOPraHUYECKUX BEIECTB,
NPUHAJICKAIINX K PA3JIMYHBIM KJIaCCaM.

Xumuueckass  peaknus.  Knaccudukanuss — XUMHUYECKHX — pPEakIUil B
HEOPraHUYECKOM M OpPraHMYEeCKOM XUMHUH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHEHHUS U NMPEBPALIEHUS SJHEPTUU [IPU XUMHUYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iMuHbIX (hakTopoB. OOpaTumbie
peakuuu. XuMuueckoe paBHoBecue. DaxkTopbl, BIHUSIONIME HA COCTOSIHUE
xumuueckoro paBHosecus. [Ipunuun Jle [larense.

DnekTponuTHieckas nuccoruanusi. CuibHbIC U clladbie 3JeKTposmThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIAsl, HEUTPAJIbHAS, IEIOYHAS.

OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUsI BEIIECTB M HX MPEBPALLICHUMN:
nemoHctpanus Tabnun «l[lepuoguyeckas cucrema xumuueckux snementon 1. .
MenneneeBay, U3ydeHUE MOJENCH KPUCTALTMYECKUX PEIIETOK, HAOMIOJCHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3iiokKEHUE MEPOKCUAA
BOJZIOPO/Ia B MPUCYTCTBUM KaTalM3aTopa, ONPEIECICHUE CPEALl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAILHOIO WMHAUKATOpPA, PEAKIUM HOHHOrO OOMEHa),
IPOBEJICHUE MPAKTUUECKOU paboThl «BiusiHue pasnudHbIX (PaKTOpPOB HA CKOPOCTH
XUMUYECKOU PEAKIIANY.

Pacuérnble 3agaumn.

Pacuérel 10 ypaBHEHMSIM XUMHYECKHX PpEAKLUHUM, B TOM  YHUCIE
TEPMOXUMHUYECKUE PACUETHI, pacu€Tbl C HMCIOJIB30BAHUEM IIOHATHUS «MAaccoBast
JIOJISI BEILIECTBAY.

Heopranuveckast xumus

Hemeramnel. Ilonmoxxenme HemerannoB B llepmogmueckon  cucreme
xumudeckux snemeHToB JI. M. MenpaeneeBa U OCOOCHHOCTH CTPOCHHSI aTOMOB.
®dusnyueckre CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpUMEpe
KHCJI0pOo/a, cephl, pocdopa u yriaeposaa).

XUMHUYECKHE CBOMCTBA BaKHEWIIIMX HEMETA/UIOB (TaJIOT€HOB, CEpHI, a30Ta,
dochopa, yriepomsa U KpeMHHs)) W MX  COCIMHEHUW  (OKCHUJIOB,
KHCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOIHBIX COETMHEHUN ).

[IpruMeHeHne BaXKHENIIINX HEMETAIUIOB U UX COCTUHECHUM.



Meramnsl. [lonoxenue meramwioB B Ilepuonnueckoi cucreMe XMMHUYECKUX
sanemenToB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHSI JIEKTPOHHBIX 000JI0YEK
aToMoB MeTajuioB. O6mue ¢usnveckue cBoiicTBa meTamwioB. CIUlaBbl METALIOB.
DIJIEKTPOXUMHUYECKUAN PAJT HAMPSHKEHUN METAIIIOB.

XUMHYECKUE CBONCTBA BaKHEUIIIMX METAUIOB (HATpPWM, KU, KajablLIMi,
MarHui, allFOMUHUMN, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COSTUHCHMUIA.

OO6mue cnocoObl MonydeHus: MeTauioB. [IpuMeHeHre mMeTamnoB B OBITY U
TEXHUKE.

OKCNEPUMEHTAIBHBIE METOJbl M3YYEHUS] BEUIECTB WU HX NPEBPALCHUN:
U3YYCHHE KOJUIEKIUM «MeTaibl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lay, HaOJIOJCHUE W ONUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (B3aUMOJCUCTBUE THAPOKCHAA ATFOMUHUSL C PAaCTBOPAMHU
KHUCJIOT U LIEJI0YEel, KAYECTBEHHbIEC PEAKIIUHA HA KATUOHBI METAJLJIOB).

Pacuérurle 3amaumn.

Pacuérer mMaccel BemecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OAHOrO M3 YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB,
pacuétbl Macchl (00BEMA, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIH OTHO
W3 BEILIECTB UMEET MPUMECH.

XuUMHUS ¥ KU3Hb

Ponp xuMuu B OOECrEYEHUM SKOJIOTMYECKOM, DHEPreTUYECKOM U THUILEeBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHSATHE O HAyYHBIX METOAAaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpenacraBnenuss 00 OOMIMX HAyYHBIX MPUHIUIIAX  TPOMBIILIECHHOTO
MOJIYYEHUS BaXKHEHIIINX BEUIECTB.

UenoBek B MHUpE BEIIECTB M MAaTEpPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
MaTepuanbl, KOHCTPYKUHOHHBIE MAaTepHaibl, KpacKdh, CTEKJIO, KepaMHKa,
Marepuaibl Uil SJIEKTPOHUKH, HAaHOMAaTEpHallbl, OPraHUYECKUE U MUHEpAIbHBIE
yI00peHus.

XuUMHS U 3J0pOBbE YEIIOBEKA: MPABWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
pernapaToB, MpaBuia O€30MacHOr0 UCIOJIB30BAHUS MPENapaToB OBITOBOW XUMHH
B IIOBCEHEBHOM KU3HU.

MexXnpeaMeTHbIE CBA3U.

Peanuzanus  MEXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUM  oOOmer u
HEOpraHn4eckor xumuu B 11 Kiacce oCymecTBIsIeTCA YEPE3 UCIIOIb30BAHUE KaK
OOIIUX EeCTECTBEHHO-HAYYHBIX TMOHATUM, TaK ¥ TOHSATUN, SBISIONIUXCS
CHUCTEMHBIMHM JIS1 OTAECIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmuMe ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAyYHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaluW3, CHHTE3, KiIaccu(uKaius, TMepUuoJAUIHOCTh, HaAOIIOACHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SBJICHUE.



dusuka: MaTepusi, SHEPIusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paJIMOaKTUBHOCTh, MOJICKYJIa, SHEPreTUUECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHUE BEIIECTBa, (PU3NYECKHE BEIMUYMHBI U €AUHUIBI HX
WU3MEPEHUsI, CKOPOCTb.

buonorusi:  knerka, opraHu3M, JKOcHCTeMa, Ouochepa, Makpo- u
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpalibl, TOPHBIC TTOPObI, TOJIE3HBIE UCKOMAEMbIe, TOILIUBO,
pECYpCBL.

TexHomorusi: XuMuU4Yeckasi MPOMBIIIUICHHOCTh, METAJLTYPrusi, MPOU3BOJCTBO
CTPOUTEINIbHBIX MATEpUaIOB, CEIbCKOXO3SIMICTBEHHOE MPOU3BOJCTBO, IHUILEBAs
IPOMBIIUIEHHOCTb,  (hapMalleBTUYECKasl  MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKUX MPENnaparoB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepHAaJioB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[UTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMKA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycraHaBnmuBaer TpeOOBaHUSA K PE3yJIbTaTaM OCBOCHHUS
o0yJaromuMucs TIporpaMM CpeaHero oomero oOpa3oBaHUs (JIMIHOCTHBIM,
METaNpeIMETHbIM UM TpeaMeTHbIM). HaydyHOo-MeToauueckoil OCHOBOW — IJis
pa3pabOTKU TIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SABJISECTCS CUCTEMHO-/IEATEIbHOCTHBIN TTOIXOI.

B CcOOTBETCTBUM C CHUCTEMHO-IEITEIBHOCTHBIM IOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHErO
oO1rero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABJISIONINE:

OCO3HAHHE OOYYaIOIMMHUCS POCCUICKON TpaxAaHCKOM HACHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH U CAMOOMPEIEIICHHIO;

HaJIM4Kie MOTUBALIUU K O0yUYEHUIO;

[[eJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHUIN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX IEHHOCTEN M UCTOPUYECKUX TPATUIIUi 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh MU CIOCOOHOCTH OOY4YaloImUXCsS PYKOBOICTBOBATHCA B CBOECH
NESATeIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMU IIEJIOCTHOMN
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HaJM4Yue MPaBOCO3HAHUS YKOJIOTUYECKOU KYJIBTYpPhl U CIIOCOOHOCTU CTaBUTh
€U U CTPOUTD KM3HECHHBIC IJIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUSI MpeaMeTa «XUMHsS» JIOCTUTalTCs B
€IUHCTBE Y4YeOHOM U BOCIHUTATEIBHOM JEATEILHOCTH B COOTBETCTBUHU C
T'YMAHUCTUYECKUMU, COUUOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMU
U HealaMd POCCUICKOTO TpakJIaHCKOro oOIlecTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMH ¥  TPaBWJIAMH  TIOBEACHHS,  CIIOCOOCTBYIOIIMMHU  MpOIECcam
CaMOIIO3HAHMS, CAMOPA3BUTUSI W HPABCTBEHHOI'O CTAHOBJICHUSI JIMYHOCTH
00 yJaromuxcs.

JIuyHOCTHBIE pe3ylbTaThl OCBOCHUSI MpeaMera «XUMHUS»  OTPAKAOT
c(hOpMHUPOBAHHOCTh OIbITA IO3HABATEIHLHOM M TMPAKTUYECKON JIE€ITEILHOCTH
00y4Jaromuxcs Mo peajn3aliui IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacCTHu:

1) rpakIaHCKOro BOCIIMTAHUS:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U TIPABOMOPSAJIKY;

MPEACTaBICHUSI O COIMAIBHBIX HOpPMax MW MpaBWIaX MEKIUYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4E€OHBIX M TMO3HABATEIbHBIX 3aJ1ay, BHIIOJIHECHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHMMaTh W NPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMeHTBI JPYTUX MPH aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH JESITEIILHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHMA:

[IEHHOCTHOT'O OTHOIIEHHUS K HCTOPUYECKOMY U HAYYHOMY HaCJICAUIO
OTEYECTBEHHOM XUMUH;

YBOXEHUSI K TIPOILIECCY TBOpPYECTBA B 0OJIACTH TEOPUU M MPAKTUUYECKOTO
NPUMEHEHUS! XUMUHU, OCO3HAHUSI TOrO, YTO JIOCTUXKEHHS HAYKU €CTh pe3yJbTar
JUINTENIbHBIX ~ HAOMIOJAEHUM, KPOMOTJIMBBIX  HKCIEPUMEHTAIBHBIX  IMOMCKOB,
MIOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeCa M TI03HABATENIbHBIX MOTHBOB B TIOJYYEHUHM M MOCIEAYIOIIEM
aHanM3e MH(OpMAIMU O MEepPEeAOBbIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3AHHBIE C XUMUYECKUMU SIBJICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEUICHUS, OPUECHTUPYSACh HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U 1IECHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE IMOBEICHHE MU TMOCTYIKH CBOMX TOBAapUIIEH C
MO3UILIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUU ITUX
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHbI 310POBbS:

MOHMMAaHUsl I[IEHHOCTeM 310poBOro M 0Oe30macHOro oOpa3a JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHM3MYECKOMY W
NICUXUYECKOMY 3/10POBBIO;

COOJIIO/ICHUST TIpaBUJI OE€30IacHOr0 OOpalleHuss C BEIIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYAOBOU JEATEIBHOCTH;

MMOHUMAaHUSl LEHHOCTH TPaBUJ WHIWBUAYAJBHOIO M  KOJUIEKTUBHOTO
0€30MacHOT0 MOBEJCHUS B CUTYAITUSIX, YTPOXKAIOITUX 370POBBIO M JKU3HU JIIOJICH;

OCO3HAHMS TIOCTECACTBUI M HEMPUSITUS BPEIHBIX NMPUBBIYCK (ymoTpeOieHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI);

S) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATEIbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM W  JAPYruX BUOAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTUE€ B PEIICHUUM NPAKTUUECKUX 3ajad
COLIMAIbHOM HAIpaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YUEHHUIO Mpodeccuil pa3iuyHoro poaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHHUS K TPYLY, JIOJSAM TpyAa U pe3ysibTaTaM TPYIOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHAMBUAYAJIbHOH TpPAaeKTOpUU
oOpaszoBaHus, Oyaymied mpodeccur W peaau3alid COOCTBEHHBIX >KM3HCHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
notpedHocTeN 001IEeCTBa;

6) 3K010ru4ecKOro BOCIIUTAHUSA:

HKOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIIEHUS K MPHUPOJE, KaK HCTOUHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAHUS TJIOOATLHOTO XapakTepa HKOJIOTHYECKUX MpoOJieM, BIMSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATIbHON CPEBL,

OCO3HAaHUS HEOOXOJMMOCTH HCIIOJNBb30BAHUSA JOCTHKEHUNW XUMUU IS
pEUIEHUs BOIIPOCOB PAllMOHAIBHOIO PUPOAOIIOIb30BaHNU;

aKTUBHOI'O HENPUATHS  JIEWCTBHUM, NPHHOCAIIUMX BpEA  OKpY)KaoLIEH
IPUPOHON Cpejie, YMEHUsl MPOTHO3UPOBATH HEOIATONPHUSTHBIE KOJIOTHUYECKHE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX IEUCTBUH U MPEAOTBPAILATH UX;

HaJIM4usl PA3BUTOIO SKOJOTMYECKOIO MBIIUICHHS, JKOJIOTHYECKOU KYJIBTYPHI,
OIlbITa NEeATENbHOCTU HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCA WMHU B IO3HABATEIbHOW, KOMMYHHUKATUBHON W COIMAJILHOU
OpaKkTUKE, CHOCOOHOCTM W YMEHHUS aKTHBHO TPOTUBOCTOSTH UACOJIOTUU
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOMN MPAKTUKU;

NOHUMAHUA ClNeUM(UKH XUMHM KaK HayKd, OCO3HaHHsA €€ poilu B
(GbopMUPOBaHUU PALMOHAIBHOIO HAYYHOTO MBILIUICHUS, CO3JaHUU IIEJIOCTHOTO
IPEJICTAaBIICHUsI 00 OKPY)KaloIlleM MHUpE Kak O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
MMO3HAHWU TNPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUH MpoOJIEM COXpPaHEHHUS
IPUPOJHOTO PABHOBECHS;

yOekIEHHOCTH B  0CO00M 3HAYMMOCTH XHMHH JJS  COBPEMEHHOMU
UMBWIN3ALMA: B €€ T'yMaHUCTUYECKOW HAIMpPaBIECHHOCTH W BAXKHOW pOJU B
CO3/IaHUM HOBOU 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI00aIbHBIX POoOIieM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, DHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKOW O€30IacHOCTH, B PAa3BUTUH MEIWLUHBI, 00ECHEYEHUU YCIIOBHM
YCHOEIIHOTO TpyJda MW DHKOJOIMYECKH KOMGMOPTHOW MKU3HM KaXIOro 4YjeHa
o0111eCcTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU HCIOJIb30BaTh



MOJTy9aeMble 3HAHUS JIJIS aHAJIM3a W OOBSICHEHUS SIBJICHUI OKPYIKAIOIIEro MUpa H
MIPOUCXOAIINX B HEM U3MCHEHHH, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKITFOUCHUS Ha
OCHOBE HayyHbIX (JaKTOB M HUMEIOIIMXCA JaHHBIX C IEJbI0 TOJy4eHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XMUMHUYECKHWE 3HAHMS JUIS
penIeHus mpooJieM B pPeabHBIX JKH3HEHHBIX CUTYAITUX;

WHTEpeca K TTO3HAHUIO U UCCIIEI0BATEIHCKOM NeATeIbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAHHH 110 XHMHH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX chepax mpodeccrHoHaIbHOMI

NEeSATENbHOCTH.
METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpenMeTHbIe Pe3yJbTaThl OCBOSHUS YU4eOHOTO TIpeaMera «XuMus» Ha
YPOBHE CpeJIHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC TSt dbopMUpoOBaHUS MHPOBO33PEHUS oOyyaromuxcs
MEXKIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIC MOHATHUS, OTPAKAIOIIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEUU(PUKY METOJO0B IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJIICHUE,
IPOIECC, CUCTEMa, HAyYHbIH (PaKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BAHNE, HAOMIOACHUE, U3MEPEHHUE, SKCIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC y4eOHbIE JNeHCTBUS (IMO3HABATENbHbIC, KOMMYHHKATUBHBIC,

pErynsiTUBHEIE), o0ecrneynBaronue dbopmupoBanue G yHKITMOHATBHON
I'PaMOTHOCTH M COITUAIBHON KOMITETCHIIMH 00 y4JarOIIuXCs;
CIOCOOHOCTD 00 y4aroumxcs MCITOJIb30BaTh OCBOEHHBIE

MEXKIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAJIbHbIE YYCOHBIC
JIEVCTBUSA B ITO3HABATEIBHOW U COLIMAIILHOM MTPAKTHUKE.

MeranpeagMeTHble PpE3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TO3HABaTCJIbHBIMH, KOMMYHUKAaTHBHBIMH W  PETYISTHBHBIMHU
JICUCTBUSIMU.

Osaagenue YHHUBEPCAJIbHbIMH y4eOHBIMU NMO3HABATeJbHBIMH
JeMCTBUSIMM

1) 6a30BbIE JTOTHYECKHE AeiCTBUSA:

CaMOCTOSITEILHO  (OPMYJIMPOBATh M aKTyaJlM3UpOBaTh  IPoOJeMYy,
BCECTOPOHHE €€ paccMaTpUBarh;

ONpeAeNsITh e JEATCIBHOCTH, 3aJaBas TapaMeTpbl U KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ICSITEILHOCTH C MTOCTABJIEHHBIMU LIEIISIMU;

WCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJIEHUS —
BBIJCJISITh XapaKTEpHbIE MPU3HAKU TMOHATHUN M yCTaHABIMBATh WX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS ISl OOBSICHEHHS OTNIEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAaHUS M KPUTEPUU IS KIACCU(UKAIUU BEIIECTB M
XUMHUYECKUX PEAKIINN;

YCTaHABIIUBaTh MPUYUHHO-CJIEICTBEHHBIE CBSA3M MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCCyXJeHUsl (MHAYKTUBHbBIC, JEIYKTUBHBIC, TIO
AHAJIOTMHU), BBIABJISITh 3aKOHOMEPHOCTHM W MPOTUBOPEUMS B PacCMATPUBAEMBIX
SIBJICHUSX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIIOUCHHUS;

MIPUMEHSTH B IIPOLIECCE MO3HAHUS, UCIOJIIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA30OBBIBATH MOJIEIbHBIC MPEICTABIECHUSI — XUMUYECKUN
3HaK (CHMMBOJI) JJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOU
peaknuu — TPU PEUICHUW YIEOHBIX IMO3HABATEIBHBIX W TMPAKTUYECKHX 3ajad,
PUMEHSTh HA3BaHHBIC MOJIENIbHBIE MPECTABICHUS JJIs1 BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHUIM.

2) 0a3oBbIe HCCIeA0BaATENbCKHE TeHCTBUSI:

BJIQZIETh OCHOBAaMHM METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHUYECKHX
peakiuu;

dbopMyIMpoBaTh LIETU U 3314l UCCIIEIOBAHNUS, UCIIOIb30BaTh TOCTABICHHbBIC
U CaMOCTOSITEIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAadeCTBE MHCTPYMEHTA
MO3HAHUSI U OCHOBBI i1 (POPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CY)KJICHUH;

BJIQJICTh HAaBBIKAMU CAMOCTOSTEIILHOI'O TUIAHUPOBAHUS W TMPOBEIACHUS
YYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOATh 32 XOI0M
mpoliecca, CaMOCTOSITEIBLHO IPOTHO3UPOBATh €ro pe3yibTar, (opMyIUpoBaTh
00001IeHNS ¥ BBIBOJIBI OTHOCUTEIILHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHMSI,
COCTaBJIATb 0OOCHOBAHHBIN OTUYET O MPOJIETaHHON padboTe;

NpUOOpeTaTh OMBIT YYEHUYECKOM HCCIIEeI0OBATEICKOM U MPOEKTHOU
NEATeNIbHOCTH, MPOSIBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOMCKY METOJOB PEIICHUs] TNPAKTUYECKUX 3aJay, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUSI.

3) pa6ora ¢ uaopmanmei:

OPUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHUKAX HHPoOpManuu (HaydHO-
MONYyJIIpHAsl JIUTepaTypa XUMHUUYECKOTO COJIepKaHUs, CIPaBOYHBIE IOCOOUS,
pecypcel MlHTEpHETa), aHamM3upoBaTh WH(POPMAIUIO PA3TUYHBIX BUJIOB U (POopM
peICTaBJICHUS, KPUTUYECKHU OLICHUBATH ed JIOCTOBEPHOCTD u
HEMPOTHUBOPEUNBOCTb;



dbopMynupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMbI MPU MOUCKE U
orbope uHpOpPMAIMU, HEOOXOAUMOM JJIsi  BBINOJHEHHUS Y4EOHBIX 3ajad
OIPEIEIEHHOIO TUIIA;

NpUOOPETAaTh ONBIT KCHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaThb  ONTHUMAIbHYIO  (OpMYy  MpeacTaBICHUS
uH(popMaLK (CXEMbI, TpapuKH, TUarpaMMbl, TaOJIMLIBI, PUCYHKU U IPYTHE);

UCIOJb30BaTh HAay4YHBIM SI3bIK B KauecTBE CpeICTBa MpH padbore cC
XUMUYECKON uH(pOpMalMe: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, aOOpeBUATYpPbI, HOMEHKIIATYPY;

UCIOJb30BaTh U IPE0Opa3oBbIBATH 3HAKOBO-CHMBOJIMYECKHE CpEACTBA
HarJIsAHOCTH.

OsgJ1aieHUe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU /1€ICTBHSIMH:

3a71aBaTh BOIIPOCHI 10 CYILECTBY OOCYX/IaeMOIl TEMbI B X0/ HajIora u/niu
IUCKYCCHHU,  BBICKa3bIBaTh  HUACH, (QOPMYIUPOBaTH CBOM  MPEIJIOKCHUS
OTHOCHTEJIBHO BBIIIOJIHEHUS NTPENTIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3EHTALMEN pPE3yJIbTATOB ITO3HABATEIBHOM JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIIbHO HJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIITOJIHEHUH
XMUMHUYECKOTO dKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOWCTB
U3Yy4aeMbIX BEUIECTB, peain3ali y4eOHOro mpoeKkTa U (pOpMyIUpOBaTh BBIBOABI
[0 pe3yJibTaTaM NPOBEIEHHBIX MCCIIEIOBAHUN NMYTEM COIJIACOBaHUS MO3MIMN B
X0J1e 00CYXKJIeHUsI 1 0OMEHA MHEHUSIMH.

OgyaieHrie YHUBEPCAIbHBIMHU PeryJIATUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYHIECTBIATH CBOKO ITO3HABATEJIbHYIO
NEeSTENbHOCTh, Ompenenss e€ Iead M 3aJadd, KOHTPOJUPOBaTh M MO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MPEIaraeMblii  aNTOPUTM JIEUCTBHM IpH
BBIIIOJIHEHUM Y4EOHBIX M MCCIENOBAaTENbCKUX 3a/1ad, BbIOMpaTh Haubosee
3¢ (deKTUBHBI cHOCO0 MX pelIeHUus € Y4ETOM IOJNYyYEHHUS HOBBIX 3HAHUUA O
BEIECTBAX U XUMHUUYECKHX PEAKIUSAX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JESTEIBHOCTH Ha OCHOBE CaMOaHalIN3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJIbTATBI

10 KJTIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHUS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  NIPEACTABICHUNA O XHMHUYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTHHBI MHpPA, POJM XUMHU B TIO3HAHUU SIBIICHUH



Opupoasl, B  (HOPMHUPOBAHMM MBIIUIEHUS ©  KYJABTYpHl JIMYHOCTH, €&
(YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIICHUs PAKTUUYECKUX 3a1a4
U 9KOJOrMYeCKH OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY 37J0POBBIO M MPHUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOW  XUMHMYECKMX  3HAHHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIOJIAralolue TMOHATUA (XMMHUYECKH JJEMEHT, aToM, 3JEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATENbHOCTh, XUMHY €CKasI
CBSI3b, CTPYKTYypHast popmyna (pa3BEpHyTas M COKpall€HHas), MOJb, MOJSpHas
Macca, MOJSIpHBIA O00BEM, YIIepoAHBIA CKelleT, (YHKUMOHAJIbHAS Tpymnmna,
paguKal, u30Mepus, U30MEPHI, TOMOJIOTHUYECKUN Psifl, TOMOJIOTH, YIJIEBOIOPO.IBI,
KHCIIOPOJIT M a30TCOACPKAIINE COEOUHEHHS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COCAMHEHMS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHMUS
oprannueckux BemecTB A. M. bytiiepoBa, 3aKOH COXpaHEHHUS MaccChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKAN SA3bIK XUMUH; MHUPOBO33PECHUECKUE 3HAHUS,
JeKallMe B OCHOBE IOHMMAaHWA NPUYMHHOCTM M CUCTEMHOCTH XWMMYECKHUX
SABJICHUM, (AKTOIIOTUYECKHE CBEJEHUSI O CBOMCTBaX, COCTaBe, MOJYyYEHUU U
0€30I1acCHOM HCMOJb30BAaHUU BAXKHEHIINX OPraHUYeCKUX BEIIECTB B OBITY U
MIPAKTUYECKOMN JEATEIbHOCTH YEIOBEKA;

C()OPMUPOBAHHOCTh YMEHUN BBIABIATH XapaKTEPHbIC MPU3HAKU TOHSATHI,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOIB30BATH COOTBETCTBYIOIIME MOHATHS INPU
OIMCAHUHU COCTaBa, CTPOCHUS U MPEBPALLECHUN OPraHUYECKUX COCTUHEHUM;

c(OpMUPOBAHHOCTh YMEHUI HCIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
GopMysl OpPraHMYeCKHMX BELIECTB M YypaBHEHHM XUMHUYECKHX pEakIui,
W3rOTaBJIMBATh MOJEIM MOJIEKYJ OPraHMYECKMX BELIECTB ISl WILTIOCTPALMHU KX
XUMHYECKOT0 ¥ ITPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMUPOBAHHOCTh YMEHHUH YCTaHaBJIMBATh MPUHAUICKHOCTh H3YYEHHBIX
OpraHMYECKUX BEHIECTB IO HMX COCTaByY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynme CoeIuHEeHUuN (yrJIeBOAOPOJbI, KHUCIOPOJ U a30TCOMAEpIKallie
COEJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHMS), JaBaThb WM Ha3BaHUS I10
cucreMarnueckoi HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHbBIC
Ha3BaHMS OTJEIBHBIX OPraHMYECKHX BEIIECTB (3TWJIEH, IPOIMIIEH, aleTUJIEH,
STWJIECHTJIMKONb, TIUMUEPUH, (eHOd, (GopManbAerul], aueTalbIerul, MypaBbHHAs
KHMCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAsA KUCIIOTa, CTEAPUHOBAsA KUCIIOTA, IIFOKO34,
GpyKTO3a, Kpaxmal, HeJUI0J103a, IIUIHH);

c(OPMUPOBAHHOCTh YMEHHMS OIpPEAENATh BHIbBl XUMHYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUSX (OJIMHAPHBIE U KPATHBIE);



C(OPMUPOBAHHOCTb YMEHHS MPUMEHATH IMOJIOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa miist 00bsSCHEHHS 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUSI MACCHI BELIECTB;

cOPMUPOBAHHOCTh ~ YMEHHUW  XapaKTEpU30BaTh  COCTaB,  CTPOCHHUE,
dusznueckre M XUMUYECKHE CBOMCTBA TUIMUYHBIX MPEICTABUTENCH pPa3IMYHBIX
KJIACCOB OPraHMYeCKHX BEHIECTB (METaH, 3TaH, STWJIEH, MPOIMWJIEH, AalleTHJICH,
Oyraguen-1,3, merunOyraauen-1,3, O€H30J, METAHOJ, 3TAHOJ, STUJICHIJIUKOJb,
TJIAIEpUH, (EHOJ, areTalbJIerua, MypaBbHHAs M YKCYCHash KHCIOTHI, TIIOKO3a,
Kpaxmall, LIeJUJTI0103a, aMUHOYKCYCHAsi KUCJIO0Ta), WJUTFOCTPUPOBATH T€HETHUUECKYIO
CBA3b MEXJYy HUMH YpPAaBHEHUSMHU COOTBETCTBYIOIIMX XHUMHUYECKUX PEaKlHil ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOYHUKH YTIIEBOJOPOJAHOIO
Ceipbsi  (HE(Th, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEPepadOTKH W
IPAKTUYECKOE MPUMEHEHHE MPOTYKTOB MEePePadOTKY;

chOPMUPOBAHHOCTh YMEHUW TIPOBOJWUTH BBIYUCICHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIECTBA WM MPOAYKTA
pEeaKkIMu IO W3BECTHBIM Macce, O0BbEMY, KOJMYECTBY OJHOIO M3 HMCXOJHBIX
BEIIECTB WM MPOAYKTOB PEAKLIUHN);

C()OPMUPOBAHHOCTh YMEHHUH BJIAJETh CHUCTEMOM 3HAHMH 00 OCHOBHBIX
METOJIax HAYyYHOTO MO3HAaHMS, UCIOJIb3YEMbIX B XUMHUHU MPU U3YUEHUU BEIIECTB U
XMUMHUYECKUX ABJICHUH (HaO0eHIe, N3MEpPEHNE, SKCIIEPUMEHT, MOJIEIIMPOBAHNE),
UCIIOJIb30BaTh CUCTEMHBIE XWMHWYECKHE 3HAHUS JUIsl TPUHATUS PEIICHUN B
KOHKPETHBIX KW3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIECTBAMU U HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIIOJATh MpaBUjia TOJIb30BAHUS XUMUYECKOU
nocy0oil M J1abopaTOpHbIM O0OPYJOBaHHEM, a TaKXe MpaBuiIa OOpaleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHUIO JJAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIMOJTHATH XUMUYECKHUM
AKCIIEpUMEHT (IIPEeBpAIICHUSI OPraHUYECKUX BEIIECTB IIPU HArpeBaHUU, MTOTYUCHHE
STUJIEHA M W3YYEHHE €ro CBOWCTB, KAuyEeCTBEHHBIE pEAKIMU OpPraHMYECKUX
BEIIECTB, JICHATypalus OENKOB MPH HArpeBaHUU, I[BETHBIC pPEaKIMH OEJIKOB) B
COOTBETCTBUM C IIpaBUJAMH TEXHUKM O€30MaCHOCTH NIpU OOpalleHuu ¢
BEUIECTBAMU U J1a0OPATOPHBIM OOOPYIOBAHHUEM, TMPEACTABIATh PE3YJIbTAThI
XMMHUYECKOTO JKCIEpPUMEHTa B (OpMe 3amucH ypaBHEHUIl COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUpPOBATH BHIBOJbI HA OCHOBE 3TUX PE3YNIbTATOB;

chOpMUPOBAHHOCTh YMEHHM KPUTHUYECKHA AHAIU3UPOBATH XUMHUUYECKYIO
uHGOpMAINIO, TOJYy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpEICTBAa MAacCOBOIi
uHpopmanu, IHTepHET U 1pyrux);



chOpMHUPOBAHHOCTh ~ YMEHHHA  COOJIO/aTh  TpaBWJIa  AKOJOTHYECKU
L[EJIecO00pa3HOro TMOBEAEHUS B OBITY M TPYJOBOM JESITEIBHOCTH B ILENAX
COXPAaHEHMUsSI CBOETO 3/I0POBbSl M OKPYXKAIOLIEH MPUPOJHOM Cpeabl, OCO3HABATH
OMacHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MbI OMPECIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAasi cMbIich mokazarens [IJIK, mosicHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI M TPEIOTBPAIICHUS HX BPEIHOTO BO3ACHCTBHS Ha OpraHU3M
YEJ0BEKa,

JUTsT OOYJaroIMXCA C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSITh 3HAHUST 00 OCHOBHBIX JOCTYMHBIX METOJaX IO3HAHUS BEIECTB U
XUMHUYECCKUX SBJICHU;

JUISL CHenbIX M CIa0O0BUIAIIMX OOYyYalOlIUXCs: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3anmucu XMMHAYECKUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynabTaThl OCBOEHMS Kypca «OOmass W HeopraHuyeckas
XUMUSD OTPAKAIOT:

chOpMUPOBAHHOCTh ~ MPEJCTABICHUM: O XHMHUYECKOW COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPa, POJM XHUMHUU B T[IO3HAHUU SIBJICHUU
npuponbl, B (OPMUPOBAHMHM MBIIUIEHUS W  KyJAbTYphl  JIUYHOCTH, €€
(G YHKIIMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a7a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M IPUPOTHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKUX  3HaHMH, KOTOpas  BKJIKOYAET:
OCHOBOIOJIAraolne MOHATUA (XUMUYECKHI 3JIEMEHT, aToM, W30Tom, S-, p-, d-
ANEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJIb, MOJSIPHBIA OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTETIEHh OKUCIEHUS, XUMHUYECKas CBS3b
(KOBaJIEHTHAsI, MOHHAS, METAITHYECKAsl, BOJOPOHAS), KPUCTAIUTMUECKAsl PEIIETKa,
TUIIBI  XMUMHMYECKUX  pPEaKIUd, pacTBOp, AJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JUCCOLMALNS, OKHUCIHUTENb, BOCCTAHOBUTENb, CKOpPOCTb
XUMHUYECKON peaKkIuu, XUMUYECKOE DPABHOBECHE); TEOPHUH W 3aKOHBI (Teopus
3JIEKTPOJUTUYECKON aucconmnanuu, nepuoanuecknii 3akoH . M. Menneneesa,
3aKOH COXPAHEHUSI MAaCChl BEILIECTB, 3a4KOH COXPAHEHUS W MPEBPAILCHHS SHEPrUuu
IpU XUMHUYECKHX PEaKLMSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHHN S3bIK XHUMHH,
MUPOBO33PEHUYECKUE 3HAHUS, JICKAIME€ B OCHOBE MOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XUMUYECKHUX SIBICHUH, (haKTOJIOTMUYECKHE CBEICHHUS O CBOMCTBAX,
cocTaBe, MOJYYeHUU U 0€30MMaCHOM HCIIOIb30BaHUN BAXKHEUIIINX HEOPTraHUUECKUX
BEIIECTB B OBITY ¥ IPAKTUYECKON NEATEILHOCTH YETIOBEKA;



c(hOpPMUPOBAHHOCTh YMEHHUHW BBISABISTH XapaKTEPHbBIE MPU3HAKUA TOHSITHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOIB30BATH COOTBETCTBYIOIIME NMOHATHSA IPU
OMMCAaHWU HEOPTAHMYECKHUX BEIIECTB U UX NIPEBPAIICHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIIOJNb30BaTh XUMUYECKYIO CHUMBOJIMKY IS
cocraBiieHus (GOpMYIT BEUIECTB M  ypaBHEHUNM  XMUMHYECKUX  pEaKIui,
cuctematuueckyro HoMeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUSI OTACIbHBIX
HEOPraHMYECKUX BEIIEeCTB (YrapHbIM ras, YIJIEKUCIbIA Ta3, aMMHUaK, rami€Has
U3BECTh, HETAIEHAsl U3BECTh, MUTHEBASI COJIA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN ONpPENEATh BAJCHTHOCTh U CTEIIEHb OKUCIICHHUS
XUMUYECKUX AJIEMEHTOB B COEAMHEHUSIX Pa3IMYHOIO COCTaBa, BHUJ XUMUYECKOU
CBsI3M (KOBAJEHTHAs, MOHHAsI, METAILNTMYECKAsl, BOJIOPOAHAS) B COSAMHEHUSX, THII
KPUCTATMYECKON PEIIETKM KOHKPETHOI'O BEIECTBAa (aTOMHAasi, MOJICKYJsIpHas,
VMOHHAs1, METAJLIMYECKAs), XapaKTep Cpeabl B BOJAHBIX pACTBOPaX HEOPraHUYECKUX
COCJIMHCHUN;

c(OpMUPOBAHHOCTD YMEHUU YCTaHABJINBATh IIPUHAJIEKHOCTD
HEOPraHMYECKUX BEIECTB MO HX COCTAaBY K OMNpEAeIEHHOMY KiaccCy/TpyIie
COEIMHEHUN (MPOCThIE BEIIECTBA — METAUIBI U HEMETAILIbl, OKCHJIbl, OCHOBaHUS,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUU PACKPHIBATH CMBICI IEPUOUYECKOTO 3akoHa /I,
N. MenpneneeBa u J1€MOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENbHYIO
U TIPOrHOCTUYECKYIO (DYHKITNY;

c(OPMUPOBAHHOCT YMEHHMI XapaKTEPU30BaThb JJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHYECKMX 3JIeMeHTOB 1—4 mnepuonoB Ileprnonndeckoil CUCTEMBI
xumuueckux snemeHToB JI. WM. MenneneeBa, UCHONb3ysd MNOHATUSA «s-, p-, d-
AJIEKTPOHHBIE opouTaINY, «QHEPreTUYECKUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTU M3MEHEHMS CBOWCTB XMMMUYECKHX DJIEMEHTOB M UX COCAUHEHUU
10 nepuojam u rpynmnam l[lepuoaudyeckon CUCTeMbl XUMUYECKUX d1eMeHTOB 1. M.
Menpeneena;

chOpMUPOBAHHOCTh ~ YMEHUW  XapaKTEepU30BaTh  (OMUCHIBATH)  OOIIHE
XUMHAYECKUE CBOWCTBA HEOPraHMYECKHX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
MIOATBEPKAATh CYLIECTBOBAHUE T€HETHUYECKOW CBA3HM MEXAY HEOPraHUYECKUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHHI1 COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PHUIIMPOBATh XUMHUYECKUE PEAKIIMHU TI0
pa3IMYHbBIM NpHU3HAKaM (YHUCIIy M COCTaBy PEarupyroluX BEIIECTB, TEIIOBOMY
adexty peaknnuv, U3MEHEHHIO CTCIICHEH OKHCICHHS 3JIEMEHTOB, OOPaTHMOCTH
peaxkuuy, y4acTUIO KaTaau3aTopa);

chOpMUPOBAHHOCTh YMEHUW COCTABIISATH YPABHEHHUS PEAKIUN pPa3IUYHBIX
THUIIOB, TIOJIHBIE W COKPAIIEHHBIC YPaBHEHUS PEaKI[Uii HOHHOTO OOMEHa, YUUThIBAS
YCIJIOBHS, TPU KOTOPBIX 3TH PEAKIUH UAYT 1O KOHIA;



chOpMHUPOBAHHOCTh YMEHHH TPOBOAUTH PEAKIUH, TOATBEPKIAIOIINE
KaueCTBEHHBIM COCTAaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOLIME B BOJAHBIX PACTBOPaX HEOPraHUYECKUX
BEIIECTB;

chOpMUPOBAHHOCTh ~YMEHUW  PACKpbIBaTh CYIIHOCTh  OKHCIMTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUN MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEAKLNN;

c(hOpMUPOBAHHOCTh YMEHUHN OOBICHSITH 3aBUCUIMOCTH CKOPOCTH XUMHYECKOU
pEeaKIu OT PA3JIUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PaBHOBECHS
B 3aBUCHMMOCTHU OT BHEIIHEro Bo3aeicTeus (npuniui Jle [larense);

cOpPMUPOBAHHOCTh YMEHUH XapaKTEpPU30BaTh XHUMHUYECKHE IPOLECCHI,
JeXKale B OCHOBE IPOMBIIIJIEHHOTO MOJYYEHUSI CEPHOM KHUCIOTHI, AMMHUAKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMIMX HAYYHBIX MPHUHIUIAX H
AKOJIOTMYECKUX MPoOIeMax XUMUYECKOTO MPOU3BOJICTBA;

chOpMUPOBAHHOCTh YMEHHH TPOBOAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
MOHSTHUSL «MaccoBas JIOJI BEIIECTBA B PacTBOpE», OObEMHBIX OTHOIICHHI Ta30B
IpU XMMHUYECKUX PEaKIMsIX, MacChl BEUIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOrO U3 YYACTBYIOLIUX B PEAKLUU
BEIIECTB, TEIUIOBOrO 3(deKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHHSI MAaCCHI
BEIIECTB, MPEBPAICHUS U COXPAHECHUS IHEPTUH;

chOpMUPOBAHHOCTh YMEHUN COOJIOaTh MIPABHIIA TIOJB30BAHUS XUMHUECKOU
nocy/Iol 1 JabopaTOpHBIM O0OpYy/IOBaHWEM, a TakKXKe MpaBWiIa OOpalieHus ¢
BEI[ECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJHEHHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATh U BBIMOJHATh XUMHYECKUM
AKCIIEPUMEHT (pa3jokKEeHUe IMEePOKCHAA BOJOPOJa B NPHUCYTCTBUM KaTalau3aTopa,
ONpENENECHUE Cpeabl PacTBOPOB BEIIECTB € MOMOIIBK  YHHUBEPCAIBHOTO
UHIUKATOPA, BIUSHUE PA3NUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW pEaKIuHu,
peaKkIMi MOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIMH Ha Cyib(aT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJay II0
TeMam «Metaiey U «Hemeraniasy) B COOTBETCTBUM C MPaBUJIAMH TEXHUKHU
0€30MacHOCTH TIPU OOpAIEHUH C BEIIECTBAMH U JJAOOPATOPHBIM O00OpPYIOBAHHEM,
NPENICTABISATh PE3yJbTaThl XUMUYECKOTO JKCIepuMeHTa B (GopMe 3alucu
YpaBHEHUM COOTBETCTBYIOIIUX peakiuii U (POpMyIHpOBaTH BHIBOALI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHMI KPUTHUYECKU aHAJIU3UPOBATH XUMHUUYECKYIO
uHOpMAIINIO, TIOJIy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCOBOM
KOMMYHUKalUu, IHTEpHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHHA  COOJIO/aTh  TpaBWJIa  AKOJOTHYECKU
11eJIeco00pa3HOro TMOBEJAEHUSI B OBITY W TPYJAOBOM JACATEIBHOCTH B LEIAX
COXpPAHEHHsI CBOEr0 3[I0pPOBbSI U OKPYXAIOIIEH MPUPOIHOM CpEeIbl, OCO3HABATH
OMacHOCTh BO3JICMCTBUS Ha JKUBBIE OPraHU3MBbI ONPEACIEHHBIX BEIIECTB, TOHUMAS
cvbicn mokazarenst [IJIK, mosicHAT, Ha mnpumepax CHocoObl YMEHBIICHHUS U
MPEIOTBPAILICHHS UX BPEIHOTO BO3JICUCTBUS HA OPTaHU3M UYEJIOBEKA;

JUTsT 00YYaroIIMXCsl ¢ OrPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBS: YMEHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHHS BEIIECTB W
XUMUYECKUX SIBJICHUH;

JUISL CHCTNBIX W CIA0OBUAINIMX OOYJaIOUIUXCs: YMEHHE HCIONb30BaTh
penbedHO-TOUEUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3anucu XUMMHAYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KounuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM uupoBbIe
Ne i/m P Kourposbubie | Ilpakruyeckne (upp )
NporpaMMmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. TeopeTuueckne 0CHOBBI OPraHUYeCKO XUMHH
IT i .T
. TPOCHUS OPTAHHYECKUX WHEHWH A.
p p a https://lesson.edu.ru/04/10
M. bytiepoBa
Uroro no pazneny 3
Pa3nen 2. YrieBoaopoanbl
bu6moreka [JOK
2.1 [IpenenpHbIE YTIIEBOAOPOABI — ATKAHBI 2 https://lesson.edu.ru/04/10
59 HenpenenbHble yriaeBOIOPOIBI: aKEHBI, 6 : bubanorexa [JOK
. ATIKATHCHBI, AKHHEI https://lesson.edu.ru/04/10
bu6moreka [IOK
2.3 ApOMATHYECKHE YTJIEBOAOPOJIbI 2 https://lesson.edu.ru/04/10
54 [IpupoHbie MCTOYHUKU YTIEBOJOPOIOB U 3 1 Bubmorexa LIOK
. UX epepatoTka https://lesson.edu.ru/04/10
Uroro no pazneny 13
Pasnea 3. Kuciiopoacoaepskamue OpranudeckKue coeIuHeHust
3.1 Cruptel. Denomn 3 bubmmorexa [{OK




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

39 Anpneruabl. KapOOHOBBIE KHCIOTHI. 7 Bubmorexa HOK
. Criobie 3upsI https://lesson.edu.ru/04/10
but6moreka [JOK
33 YraeBoast 3 https://lesson.edu.ru/04/10
Uroro no pazneny 13
Pa3nen 4. A3oTconepskamue OpraHudecKue coenHeHns!
bu6mmoreka [JOK
4.1 A LA .b 3
MIHBL AMHHORHEIOTH. HETRH https://lesson.edu.ru/04/10
Uroro no pazneny 3
Pa3gea S. Beicokomo1eKyJISIpHBIE COEIHHEHU
bu6mmoreka [JOK
5.1 IT .K .B 2
TIACTMAcCH. RAyRyKd. Bonoxna https://lesson.edu.ru/04/10
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoiasbnsbie | IlpakTnueckue
NnporpamMmabl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesi
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aromoB. [lepuoanueckuii 3akoH Bubmorexa L[OK
1.1 u [lepuoanyeckas cucreMa XMMUYECKUX 3
https://lesson.edu.ru/04/11
anemenToB /1. 1. Menneneera
12 Crtpoenue BeniecTBa. MHOrooopasue 4 bubanorexa [JOK
. BEMIECTE https://lesson.edu.ru/04/11
bu6morexa IIOK
1.3 XUMHUYECKHE PeaKIHH 6 1 1 https://lesson.edu.ru/04/11
Uroro no pazneny 13
Pa3znen 2. Heopranuueckast xumust
but6moreka [JOK
2.1 Merasibl 6 1 https://lesson.edu.ru/04/11
bu6moreka [IOK
2.2 Hemeraibl 9 1 1 https://lesson.edu.ru/04/11
)3 CBs13b HEOPraHUYECKUX M OPraHUYECKUX ) bubmorexa LHOK
. BOIICCTR https://lesson.edu.ru/04/11
Hroro no pasaeny 17




Paznea 3. XuMus ¥ KU3Hb

31 it 4 bubmoteka [JOK
. MU U )KU3HD
https://lesson.edu.ru/04/11
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTnuyeckue
padoThI

JIEKTPOHHBIE
nupposbie
oOpa3oBare/ibHbIE

pecypcbl

IIpenmeT oprandeckor Xumuu, eé
BO3HUKHOBEHME, PA3BUTHE U 3HAYECHUE

Teopust cTpoeHUS OPraHUYECKUX

coenquHeHnii A. M. bytnepoBa, €€ OCHOBHBIE

ITOJIOKCHU A

[IpencraBnenue o kiaccupukanuu
OpraHnyecKux BemiecTs. Homenknarypa

(cucremaruueckasi) U TpUBHAJIbHbIEC HA3BAHUS

OpraHu4e€CKuX BCIICCTB

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTHYECKUH PSJT

MertaH 1 3TaH — npocTenme
MPEICTABUTENH AJIKAHOB

AJKEHEBI: COCTaB U CTPOCHHUC, CBOMCTBA

OTHIIEH U IPONUJIEH — IPOCTENUIINE
IIPEICTABUTEIIN AJIKEHOB

[TpakTuueckas pabota Ne 1. «[lomyuenue
ATUJICHA U U3YYCHUE €rO CBOMCTBY

Ankaauensl. byranuen-1,3 u
meTui0oytaaueH-1,3. Ilomyuenue
CUHTETHYECKOT 0 KaydyKa U pe3UHbI




AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS,

10 TOMOJIOTUYECKUM psAll. AIIETUIIEH —
MPOCTEN NI NTPEACTABUTEND AJTKUHOB

1 Bbruncienus no ypaBHEHUI0 XUMHAYECKON
peaKIuu

12 Apenbl: 0€H3011 U TOJIyoJl. TOKCHYHOCTh
apeHoB

13 I'enernueckas CBs3b YIJI€BOIOPOJIOB,
NpUHAAISKAIIMX K pa3IMYHbIM KJlaccam
IIpupoaHble NCTOYHUKHU YTIIEBOAOPOIOB:

14 IPUPOJHBIN I'a3 U MONYTHbIE HE(PTAHBIE ra3bl,
He(Th U NPOIYKTHI €€ nepepadoTKu
[IpupoaHble UCTOYHUKHU YTIIEBOAOPOIOB:

15 MPUPOAHBIN T'a3 U OMYTHBIC HE(TAHBIC T'a3bl,
HePTh U TPOIYKTHI € mepepadoTKu

16 KonTponbsHas pabora mo pazmeny
«YTJIeBOIOPOIBI»

17 ITpenenbHbIE OAHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BogoponHas cBsi3b

13 MHoOroaToMHbI€ CIIMPTHI: TUJIEHIJIMKONIb U
TIIMLEPUH

19 deHoun: cTpoeHne MOJIEKYIbl, (Pu3nYecKue u
XUMHUYECKHE CBOICTBA, IPUMEHEHUE

20 Anpaeruapl: GopManbIerua U alleTalIber .
AneroHn

)1 OnHOOCHOBHBIE TIPEAEIbHBIC KAPOOHOBBIE
KHUCJIOTBL: MypaBbHHASI U YKCYCHAas

22 [TpaxkTnueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBa}I U OJICMHOBas KHUCJIOTHI, KaK

23 MIPEICTABUTENIN BBICITUX KaPOOHOBBIX KHCIIOT

24 MBpla KaK CONM BBICHIMX KapOOHOBBIX
KHCIIOT, UX MOIOIIIEE TCHCTBHE
CrnoxxHble 2UpPHI KaK TPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ MAPOIHN3 CIOKHBIX
3¢upoB

26 Kupsr: rugponus, npuMeHeHue,
Ouosioruyeckas poib KUPOB
VYrneBonbl: cocTaB, Kjaaccu pUKaIus.

27 BaxHeiinme npeacTaBuTeNn: TIOKO034,
¢dpykTO3a, caxaposa

)3 Kpaxmain u nemiosio3a Kak npupoIHbIe
MTOJIUM EPBI
KonTtponeHas paborta mo pasaeny

29 «Kucnmopoacoaepxanme OpraHu4ecKue
COEJIMHECHUS

30 AMUHBI: METHJIaMHWH U aHUJIUH
AMUHOKHCIIOTHI KaKk aM(OoTepHbIe

31 OpraHUYeCcKue COEIUHEHUS, UX
Oouonornueckoe 3HaueHue. [lentuasl

1 benku kak npupoaHsIe
BBICOKOMOJIEKYJISIPHBIE COCTMHECHHUS

13 OCHOBHBIE MTOHSTUSL XUMUU
BBICOKOMOJIEKYJIIPHBIX COCTUHEHHIA

14 OCHOBHBIE METOJIBI CHHTE3a

BBICOKOMOJICKYJIAPHBIX COC)IHHGHI/If/i.




IInacTmaccel, kKaydyKu, BOJIOKHA
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11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTnuyeckue
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/bHbIE

pecypchl

XUMHUYECKUM 3JIeMEHT. ATOM. DJIEKTPOHHAS
KOH(UTrypalus aTOMOB

Ilepnonnuecknuii 3akoH u llepuonuyeckas
CHCTEeMa XUMHYECKUX 31eMeHToB [l. H.
MenpeneeBa, UX CBA3b C COBPEMEHHOU
TEOpUEN CTPOCHHS ATOMOB

3aKOHOMEpPHOCTH U3MEHEHUSI CBOWCTB
XUMHUYECKUX 3JICMEHTOB U UX COCIUHEHUH 110
rpynmnam u nepuojaM. 3JHaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
xuMmmudeckux snemeraToB /.M. Menaeneera B
pa3BUTHH HAyKH

Crpoenue BemecTBa. XUMHUYECKas CBA3b, €€
BM/Ibl; MEXaHU3MbI 00pa30BaHMsI KOBAJIEHTHON
cBsA3U. BomoponHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPULIATENHHOCTb.
Crenenp okucnenus. Bemecta
MOJIEKYJIIPHOT'O U HEMOJIEKYJISIPHOTO
CTPOCHUS

[Tonsarue o nucnepcHbIX cucrteMax. McTuHHbIE
Y KOJUIOMJHBIE pacTBOPbI. MaccoBas 10ms
BEILIECTBA B pacTBOpPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYeCcKuX coeluHeHu. I 'eHeTnueckas
CBSI3b HEOPraHMYECKUX BEMIECTB, PA3JIMUHBIX
KJIaCCOB

Knaccuukanust XMMUIeCKUX PEakiiuii B
HEOPraHWYECKON M OPraHUYECKOW XUMUHU.
3aK0H COXpaHECHHS MAaCChI BEIIECTB; 3aKOH
COXpaHEHHS U MPEBPAILCHUS SHEPTUH PU
XUMHUYECKUX PEAKITUAX

Ckopoctb peakuuu. O0paTUMbIE PEAKIIUH.
XUMHUYECKOE PAaBHOBECHUE

10

[Tpaktuueckas padota Ne 1. «Biusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTH
XUMUYECKON PeaKIum»

11

DnekTponuTryeckas nucconuanus. [ToHsTHE O
BozoponHoM nokazatene (pH) pactBopa.
Peakum nonnoro oomena. ['napomnms
OPraHnvdCCKrUX U HCOPraHNICCKNUX BCIICCTB

12

OKHCIIMTETFHO-BOCCTAHOBUTEIIBHBIC PEAKIINH.
[TonsiTue 00 ANIEKTPOIIN3E PACIIIaBOB U
pacTBOpOB couteit

13

KonTtponbHas pabota no pazaeny
«Teopernueckre OCHOBbI XUMU

14

MerTannsl, nx nonoxenue B [lepuonunueckoit
CHCTEeME XMMHYECKUX 31eMeHTOoB /JI. W.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O01HME (PU3UIECKUE CBOMCTBA
METaJIJIOB




CrutaBbl METaUIOB. DIEKTPOXUMHYECKUH PsII

15 HaNpsKeHUH METaJIIOB
XWUMHUYECKHE CBOMCTBA BAXKHECHUIIIMX METAJJIOB

16 (HaTpui, KaIui, KaJIbIIUH, MaTHUH,
AJTIOMHHUN) U UX COCTMHEHUH

17 XVWMHUYECKHE CBOMCTBA XPOMA, MEIH U UX
COCIMHEHUM

13 XUMHUYECKHE CBOMCTBA IIMHKA, jKeJe3a U UX
COeIMHEHUN
[Ipaktnueckas padorta Ne 2. "Pemenue

19 SKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«MeTtannb»"
Hewmeramnsl, ux nonoxenue B [lepruoandeckoit

20 CHUCTEME XMMHUUYECKHX dneMeHToB []. 1.
MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB
du3nUecKre CBOMCTBA HEMETAJIIOB.,

21 AJUTOTpOIHSI HEMETAJIOB (HA IpUMepe
KHCIIOpoaa, cepbl, pocdopa u yrieposa)

2 XUMHYECKHE CBOMCTBA T'AJIOTEHOB, CEPBI U UX
COeTMHEHUN

73 XuMHUecKHue CBOMCTBA a30Ta, (hocodpa u ux
COCMHEHUMN

24 XUMHUYECKUE CBOMCTBA YTrJIepo/ia, KPEMHUS U
UX COEINHEHUN

75 [IpumeHeHne BaXKHEHIIMX HEMETAJIIOB U UX
COCIMHEHUM

26 OO6o01IeHNe ¥ CHCTEeMaTH3allusl 3HAHUH 10

TteMme «HemeTtaniasl». Beraucienus mo




YPaBHEHUSIM XMMHYECKUX PEAKIUU U
TEPMOXHUMUY ECKHUE PACU EThI

[Ipaktueckas padota Ne 3. «Pemienue

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME 1
"Hemeranmist"»

)3 KonTtponbeHas pabora no remam «MeTtamibi» U |
«Hemeranmb»

29 Heoprannueckue u opraHnyecKkue KUcCiaoThl. |
Heoprannueckue nu opraHn4ecKue OCHOBAHUS
AM@oTepHBIC HEOPTAHUYECKUE U

30 opraHuyeckue coeiMHenus. I'enernyeckas |
CBSI3b HEOPraHMYECKUX U OPraHU4YEeCKUX
BELIECTB
Poiis xuMuH B 00ecredeHny SKOJIOTHUECKOH,

31 JHEPreTUYECKOMN U MUIIEBOM 0€301aCHOCTH, 1
Pa3BUTUU MEIULIUHBI
[IpencraBnenus 06 oOUMX HAYUHBIX

32 NPUHIUIIAX [IPOMBILIIIEHHOIO MTOJIy4€EHUs 1
Ba)KHEHIINX BEILIECTB

33 UYeioBek B MUpPE BEILIECTB U MAaTEPUAJIOB 1

34 XuMUs U 310POBbE YEIIOBEKA 1
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xummus, 11 xnacc/ I'abpuensa O.C., Octpoymor WN.I'., Cnaakos C.A.,
AxuuonepHoe obmiectBo «M3aarensctBo «lIpocBenienre»
Xumus, 10 xkmace/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxkrmmonepHoe o6miectBo "UsnarensctBo "IIpocsemnienue"

METOJAUYECKUE MATEPHUAJIBI J1J151 YUUTEJISA
* Emunoe copepxanue o0miero oopazoBanusi. MeToau4ecKkue MaTeprabl. -

https://edsoo.ru/metodicheskie-posobivya-i-rekomendaczii/

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
* bubnmmoreka nudpoBoro oOpazoBaTEILHOrO KOHTEHTA -

https://urok.apkpro.ru/

 Pocculickas anekTpoHHas mkona - https://resh.edu.ru/subject/29/

* SIKnacc - nudpoBoit o0pazoBaTenbHbIN pecype ISl KO -

https://www.yaklass.ru/

* MockoBcKasi 3JeKTpOHHAas mKoJa - https://uchebnik.mos.ru/main

* [Inatdopma nist mposenenus OnuMnuan v KypcoB «OnmuMnmym -

https://olimpium.ru/

* [Topran «O0pa3zoBapuym» - https://obr.nd.ru/
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