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HOACHUTEJIBHAS 3AITUCKA

[IporpamMma mo XMMHM Ha YpOBHE CpeAHEro odiiero odpasoBanus pazpaboTtana Ha ocHoBe denepanbHOro
3akoHa OT 29.12.2012 Ne 273-®3 «OO6 obpazoBanun B Poccuiickoit @enepauuu», TpeOOBaHUN K
pe3ysbTaTtaM OCBOCHUs (enepalibHOi 00pa3oBaTeNbHOM MpOorpaMMBbl cpeaHero odmiero oopazoBanus (DOIT
COO), npencrapnenubix B denepaibHOM ToCyAapCcTBEHHOM oOpasoBarenbHoM ctannapte COO, ¢ yuérom
Konnenmuu npenogaBanus yaeOHOTO IIpeaMeTa « XUMHUsS» B 00pa30BaTeNbHBIX OpraHu3aiusax Poccuiickoit
Odenepanyiy, pealu3yIONMX OCHOBHBIE OOpa30BaTENbHBIE MPOTPAMMBI, KM OCHOBHBIX TOJOXCHHM
«Crtparerun pa3ButHs Bocnutanus B Poccuiickoit deaepanmu Ha nepuon a0 2025 roxa» (Pacnopsiokenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/I0B K pa3paboTKe MporpamMmbl MO XUMHHU, K OIMpeAeseHHio oOuieil cTpaTteruu oOy4eHws,
BOCIUTAHUS U Pa3BUTHS 00YyUaIOUINXCs CpelcTBaMu yueObHoro npeameta «Xumus» s 10—11 kinaccoB Ha
0a30BOM YpOBHE cocTaBUIHN KoHIenTyanbHbie monoxeHuss @I'OC COO o B3anMo00yCIOBICHHOCTH LIETIeH,
coJiepKaHus, pe3yabTaToB 00y4eHUs U TPeOOBAHUN K YPOBHIO ITOATOTOBKH BBIITY CKHUKOB.

Xumuyeckoe o0pa3oBaHME, MOIyYaeMOe BBITYCKHHUKaMU 0011e00pa3oBaTebHON OpraHu3alliy, SBISETCS
HEOThEMJIEMON 4YacThl0 UX 00pa3oBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM STaloM peanu3aluu Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpOBHE KJIIOUEBBIX LIEHHOCTEH, MNPHUCYIIMX IEJIOCTHOM CHCTEME
XMMHAYECKOTO 00pa3oBaHMsA. OTH IICHHOCTH KacaroTCs TIO3HAHUS 3aKOHOB MPHPOIBI, (POpMHUpOBaHUS
MHUPOBO33PEHUSI U OO0IIEH KyJIbTYphl YEJOBEKa, a TaKKe HSKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0pPOBBIO M MPUPOJHOM cpere. Peanusyercs xumudeckoe oOpa3zoBaHue 00y4aroIIMXCs HA YPOBHE
cpenHero oOmiero oOpa3oBaHHs CpeACTBAMHU Y4eOHOTO MpeaMera «XUMHsS», COAEpKaHHE U MOCTPOCHHE
KOTOPOTO OIpeJesieHbl B MPOrpaMMe MO XUMHU C YYETOM CHEHU(PUKH HAyKH XUMHUHM, €€ 3HAUYCHUs B
MO3HAHUM MPUPOBI U B MaTepUaIbHOM KM3HHU OOILECTBA, a TaKKe ¢ YYETOM OOLIUX Lieled U MPUHIIMUIIOB,
XapaKTepU3yIOIINX COBPEMEHHOE COCTOSHUE CHCTEMbI cpeiHero oobmiero obpasoBanus B Poccuiickoii
denepauuu.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0coOyIO poJib B COBPEMEHHOM LMBWIM3ALNH, B
CO3/1aHUU HOBOM 0a3bl MaTepHalibHOM KyJbTyphl. OHA BHOCUT CBOM BKJIaJa B (pOpMHpOBaHUE PALIMOHATIBLHOTO
HAyYHOTO MBILIUICHUS, B CO3[aHHE LIEIOCTHOTO MpPEJCTaBICHHUsI 00 OKpYy)KalollleM MHUpE KaK O €IUHCTBE
MPHUPOJBI M YEJIOBEeKa, KOTopoe (OpMUPYETCS B XUMHH Ha OCHOBE MOHHMMAaHHUSI BEUIECTBEHHOI'O COCTaBa
OKpY’KaroIlero MUpa, OCO3HaHMUS B3aUMOCBS3H MEXAY CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU
00JTacTSIMH IPHUMEHEHHS.

TecHo B3auMOIEHCTBYSI C APYTMMH €CTECTBEHHBIMM HayKaMH, XUMHUSl CTajla HEOTHEMJIEMOH 4YacThbio
MHPOBOH KYyJIbTYpbl, HEOOXOIUMBIM YCIIOBHEM YCIEIIHOTO TPyAa W >KM3HH KaXKIOTro 4jeHa oOIecTBa.
CoBpeMeHHast XMMUs KaK HayKa CO3UAaTelIbHasl, KaK HayKa BBICOKMX TEXHOJIOTHI HaIlpaBjieHA HA PEIlCHHE
JIO0ANBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIIOBEUECTBA — CBHIPHEBOW, PHEPrETUUYECKOM, MHUIIEBOM,

IKOJIOTUYECKOM O€30MaCHOCTH U OXPaHBI 3I0OPOBBSI.



B cooTBeTcTBHM ¢ OOLIMMH LETSAMH M IPUHIMIIAME CPEAHEr0 001Iero o0pa3oBaHMs COEepKaHUe TpeaMeTa
«Xumust» (10-11 xmaccel, ©0a30BBI  ypOBEHb W3YUYEHHUS) OPUEHTHUPOBAHO TMPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TOJATOTOBKY OOYYarOIIMXCS, HEOOXOIUMYIO MM JUIsl BBIPAOOTKH MHPOBO33PEHUYECKUX
OPMEHTUPOB, YCIENIHOTO BKJIIOYEHHS B KH3Hb COLIMYMa, IMPOJODKEHHs OOpa30BaHUS B Pa3IMUHBIX
00J1acTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBisomuMu peaMeTa «XUMUs» SBISIOTCS 0a30BbIe Kypchl — «Opranudeckas XuMus» 1 «O0mas u
HEOpPraHN4ecKass XMMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM
HayKHM: CHUCTEMa 3HAaHUM 10 HEOPraHWYECKOH XUMHM (C BKJIIOUYEHHMEM 3HAHUU M3 OO0Ied XumMuu) U
opranudeckoil xumuu. @opMupoBaHUe JaHHOW CHCTEMbI 3HAHUH NPU W3YUYEHUHU NpeaMeTa 0OecreunBaeT
BO3MOYKHOCTh PACCMOTPEHHUSI BCEr0 MHOT000pa3usl BEIIECTB HA OCHOBE OOIIMX IOHSITHIA, 3aKOHOB M TEOPUI
XUMHH.

CrpykTtypa comepxaHus KypcoB — «Opranudeckas xumus» M «OOmas M HeopraHuyeckas XHUMUs»
copMHpOBaHa B IPOrpaMMe 110 XMMUU Ha OCHOBE CUCTEMHOTO MOAX0/1a K U3YUYEHHUIO yUeOHOTO MaTepHuasa
u 00ycJOBJIEHA MCTOPUYECKH OOOCHOBAaHHBIM PAa3BUTHEM 3HAHUNW Ha ONPENEIEHHBIX TEOPETUUECKUX
ypoBHAX. Tak, B Kypce OpraHM4eCKOW XHMHHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOU
TEOPUU CTPOCHHS OPraHUYECKUX COCIMHEHUH, a TAaKK€ HAa YPOBHE CTEPEOXMMHYECKUX U DJIEKTPOHHBIX
NPEJCTAaBICHUN O CTpOEeHUH BemiecTB. CBeeHUs 00 M3ydaeMbIX B Kypce BELIeCTBaxX JAar0TCsA B PA3BUTHH —
OT YTJIEBOAOPOAOB IO CIOXXHBIX OMOJOTMYECKH aKTHBHBIX COCIUHEHHH. B Kypce opraHmdeckoil XuMuu
MOJIy4YaroT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00mIero 0Opa3oBaHHs IEPBOHAYAIBHBIC
IPEJCTABICHUA O XUMHUYECKOM CBA3M, KIACCHU()PMKALMOHHBIX IMPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX CTPOEHUS, O XUMHUYECKOM pEaKLnu.

[Ton HOBBIM yrjioM 3peHHs B IpeaMmere «XHuMus» 0a30BOrO YPOBHSA pacCMaTpUBACTCS W3YYEHHBIH Ha
YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs TEOPETUUECKHUH Marepuan U (PAKTOIOTUYECKHE CBEACHUS O
BEIIECTBAX M XMMHUYECKOH peakiuu. Tak, B yacTHocTH, B Kypce «OOmas M HeopraHW4ecKas XUMMsD»
o0yyaromuMcsl  MPEJOCTaBISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHHME IEPHOAMYECKOrO 3aKOHA C
O0IIETEOPETUYECKUX M METOJOJIOTUYECKUX TMO3UIHH, ITy0xke MOHITh UCTOPHUECKOE M3MEHEHHE (DyHKITHIA
3TOr0 3aKOHA — OT 00001IaroIIel 0 00BACHSIONIEH U TPOTrHO3UPYIOIIEH.

Envnaa cucrema 3HaHUM O BaKHEHIIMX BEIECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAX M NPUMEHEHUH, a
TaK)KE O XUMUYECKUX PEAKLMIX, UX CYLIHOCTH U 3aKOHOMEPHOCTAX NMPOTEKaHMs AOIOJIHAETCSA B Kypcax 10
n 11 kmaccoB 3neMeHTaMM COAEpXKaHUs, UMEIOIIUMHU KyJIbTYPOJOTHYECKUI M MPUKIAIHON XapakTep. JTH
3HAaHUS CHOCOOCTBYIOT NMOHUMAaHHUIO B3aUMOCBSI3U XHMMHUHU C JIPYTMMHU HayKaMH, PacKpblBalOT €€ pojb B
MIO3HABATENIBHOM M MPAKTUYECKOM JEATEIIbHOCTU YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKECHHS K
npoleccy TBOPYECTBA B 00JACTU TEOPUU U MPAKTUUYECKUX MPUIOKEHUH XUMHUH, TIOMOTAOT BBITYCKHUKY
OPHEHTUPOBATHCS B OOLIECTBEHHO M JINYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBA3aHHBIX C XUMHEH, KpUTHUECKU
OCMBICTMBATh WH(GOPMAIMIO W MPUMEHATH €€ JUIsl TOTIOJTHEHUS 3HAHWHA, PEIICHUS WHTEIUICKTYAIbHBIX U
HKCHEPUMEHTAIbHBIX HCCIIEA0BATENbCKUX 3a/lad. B 1enom conepxkaHue yueOHOro mpenMera «XUMHsD»

JAHHOTO YPOBHSI W3YyYEHHUS OPUEHTHPOBAHO Ha (OPMHUPOBAHHE Y OOYYAIOIIMXCS MHPOBO33PEHUYECKOM



OCHOBBI JIJIsi TMOHUMaHUs (UIOCOPCKUX HACH, TaKMX KaK: MAaTepUAIbHOE €IMHCTBO HEOPTaHMYECKOro W
OpraHUYECKOTO MHpa, OO0YCIIOBJIECHHOCTh CBOMCTB BEHIECTB MX COCTABOM M CTPOCHHEM, MO3HABAEMOCTH
MPUPOJHBIX SBJICHUH IMyTEM OSKCHEPUMEHTa U pELIEHUS MPOTUBOPEUYUl MEXIy HOBBIMU (DaKTaMH H
TEOPETUUECKUMH MPEATNOCHUTKAMU, OCO3HAHUE POJIM XMMUU B PEUICHUH SKOJIOTHUYECKHX MPoOIeM, a TakKe
po0OsieM cOepexeHHsI SIHEPTETUIECKIX PECYPCOB, CHIPhS, CO3JaHUS HOBBIX TEXHOJIOTHI U MAaTEPHUATIOB.

B mutane perenust 3a1a4 BOCIUTAHUS, PA3BUTHS U COIMAIM3AIIMN 00YyYaIONUXCsl TPUHATHIC POTPAMMOM 10
XUMHH TOJXOJbl K ONPEIEICHUIO COJIEPKaHUsl U TIOCTPOEHUS MPeAMETa MpeayCcMaTpuBatoT (GopMHUpOBaHHE
YHHUBEPCAJIbHBIX YUEOHBIX ACHCTBHM, UMEIOMNUX 0a30BO€ 3HAUCHME JJISl PA3IMYHBIX BHJIOB JESTEIBHOCTH:
pereHust mpobiem, MoucKa, aHalu3a U 00paboTKH MHPOpMALUY, HEOOXOAUMBIX I PUOOPETEHHSI OTIbITa
MPAKTUYECKON U UCCIIEAOBATEIIbCKOM IeITeIbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MO3HAHUHM XUMHH.

B npaktuke mpemnopaBaHHs XMMHM Kak Ha YpOBHE OCHOBHOTO oOmiero oOpa3oBaHHs, TaK U HAa YpPOBHE
cpenHero o6miero oOpa3oBaHUs, MPU OMPENEICHUH COJEP)KAaTeIbHOW XapaKTEPUCTUKH LENeH W3ydeHHs
npeaMeTa HalpaBICHUEM TEPBOCTENICHHONW 3HAYMMOCTH TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUECKON JESITEIIbHOCTH YeJIOBEKa U
Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C METOAMYECKOW TOYKH 3PEHHS TaKOW MOAXOI K
OTIpEICTICHUIO TIeNIel U3YUEeHUS MIpeIMEeTa SBISETCS BIOJIHE OMPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3PEHHUS TJIABHBIMHU IEISIMH HM3YUYEHHS TpeaMeTa «XuMus» Ha 0a30BOM YpPOBHE
(10 —11 kJ1.) sBASAIOTCA:

¢ (opmupoBaHME CHUCTEMBI XUMHUYECKUX 3HAHUW KaK BaXKHEWIIEH COCTABISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHUPa, B OCHOBE KOTOPOM JIeXkKAT KITIOUYEBBIC TIOHATHS, (DyHIAMECHTAIbHBIC 3aKOHBI
U TEOPUM XHMHH, OCBOEHHUE S3bIKa HAyKH, YCBOCHHE M IIOHUMaHHE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHUPOBO33PEHUECKOTO XapakTepa, O3HAKOMIIEHHE C HUCTOPUEH HX pa3BUTHS U
CTaHOBJICHMUS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX MMO3HAHUS BEIIECTB U XUMHUUYECKUX
peakuuii, HEOOXOMUMBIX I TPUOOPETCHHS YMEHUW OpPHEHTHUPOBATHCS B MHUPE BEIIECTB H
XUMHUYCCKHX SBJICHHA, UMEIOIINX MECTO B IPUPOJIC, B IPAKTHUSCKOHN M MOBCEAHCBHON KH3HU;

® pa3BUTHE YMEHHUM M CHOCOOOB JESATEIHHOCTH, CBSI3AHHBIX C HAOIIOJEHUEM M OOBSCHEHUEM
XUMHUYECKOTO IKCTIEPUMEHTA, COOJIIOICHIEM TIPAaBIII 0€30I11aCHOT0 00OpaIlieHus C BEIIECTBaAMHU.

Hapsiny ¢ sTtum, comepkarenbHas XapakTepUCTUKa IeJeld U 3aJad M3ydeHus IpeaMeTa B MpOorpaMme Mo
XUMHH yTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHM C HOBBIMU MPUOPUTETAMH B CHUCTEME CPEIHETO
obmero odpazoBanus. CerofHs B MpENoJaBaHUM XUMHUHU B OOJBIICH CTENEHH OTAAETCS MPEAINOUYTCHHE
MPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi OOy4YeHUs, OPUEHTHUPOBAHHON Ha TMOATOTOBKY BBIMTYCKHHMKA
0011e00pa3oBaTeIbHOM  OpraHU3alMK, BIAJCIONIET0 HE HAO0OpOM 3HAaHWW, a (QYHKIHOHATHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AaMU M YMEHHUSIMU aKTUBHOTO TONY4YCHHs] 3HAHWM W TPUMEHEHHUS UX B
pEAbHOM JKU3HH TSI PEIICHUS TPAKTUICCKIX 3a/1ad.

B cBsi3u ¢ 3THM TIpU H3yUYEHUH TIpeaMeTa « XUMHESD TOMHUHHPYIOIIee 3HAUCHUE MPUOOPETAIOT TaKUE LS U

3aJlaud, KaK:



e ananTanus OOYyYarOIIMXCS K YCJIOBHSM JUHAMHYHO pa3BHBAIOIIETOCS Mupa, (HOpMHpOBaHHE
MHTEJIEKTyallbHO  Pa3BUTOW JIMYHOCTH, TOTOBOM K C€aM0OOpa3OBaHHIO, COTPYIHHYECTBY,
CaMOCTOSITEIbBHOMY TPHUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyalMsX,
CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM,;

e (opmMHupoBaHHE Yy OOYYAIOUIMXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHIA), HMMEIOIINX
YHUBEPCAIbHOE 3HAUYCHHUE [UJISl PA3MYHBIX BUJOB JACSITEIBHOCTU: pEUIeHHs] MpodiieM, MOMCKa,
aHanm3a U 00paboTku WHGPOPMALMK, HEOOXOAMMBIX ISl MPUOOPETEHHs] OMbITa ACSITENHbHOCTH,
KOTOpasi 3aHMMAaeT Ba)XHOE MECTO B IIO3HAHUM XHMMHMM, a TaKXKe I OLEHKU C IO3ULUN
HKOJIOTHYECKOM 0€30MacHOCTH XapaKkTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB HA OPTaHU3M
4eJIoBeKa U MPUPOJHYIO Cpeay;

e pa3BUTHE IIO3HABATEJbHBIX HMHTEPECOB, WHTEIJIEKTyaJlbHBIX M TBOPYECKHX CIOCOOHOCTEM
o0ydJaronumxcsi: CIoCOOHOCTH CaMOCTOSITEIPHO TPHOOPETaTh HOBBIE 3HAHHWS TI0 XHMHH B
COOTBETCTBUHM C >KU3HEHHBIMH MOTPEOHOCTSIMHU, HCIOIB30BaTh COBPEMEHHbIE WH()OPMALMOHHBIC
TEXHOJIOTUH ISl TIOMCKAa M aHaln3a y4eOHOH M HayuyHO-IOIMYJSPHOM HMH(MOpMAIMU XUMHYECKOTO
COJIepKaHus;

e (opmMHupOBaHME U pa3BUTHE Yy OOYYAIOMIMXCS AaCCOUMATHBHOTO W JIOTUYECKOTO MBIIIICHHUS,
HaOJTI0IATEIBHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIWMBI, B YaCTHOCTH,
MY IJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

e BocCnuTaHue y oOydamomuxcs yOeKIEHHOCTM B TYMAHUCTHUECKON HAaIlpPaBICHHOCTH XHMHH, €€
BAXHOM pOJNM B pEHICHUH TIIOOATbHBIX MPOOJEeM PpalUMOHAIBLHOTO MPUPOJONONb30BAHMS,
MOTIOJTHEHUSI YHEPreTUYECKUX PECYpPCOB M COXpPAaHEHHUS MPUPOIAHOTO PABHOBECHS, OCO3HAHUS
HE00XOIUMOCTH OEpEeKHOTO OTHOILIEHHS K MPUPOJE M CBOEMY 3/I0POBBIO, a TAKXKE NMPHOOpPETCHHUs
OTbITa WCIOJIb30BAHUS MOJYUYEHHBIX 3HAHUM JUIsl NPUHATHS I'PAaMOTHBIX PEIIEHUN B CUTYyalMsX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B y4ueOHOM mutaHe cpemHero obmiero oopazoBaHus mpeaMeT «XuMus» 0a30BOTO YPOBHS BXOJUT B COCTaB
npeaMeTHoM o0actu « EcTrecTBeHHO-HayuUHBIE TIPEAMETHD».
OOmiee YHCIO YacoB, OTBEAEHHBIX [UIS H3YYCHUS XWMHUH, Ha 0a30BOM YypOBHE CpEIHEro OOIIero
oOpazoBanusi, coctaBisieT 68 yaco: B 10 kmacce — 34 gaca (1 yac B Henento), B 11 kmacce — 34 gaca (1 gac
B HEJIETIIO).
Coaep:xkaHue BOCIMTATEJHHOT0 MOTEHINAIA YPOKA
[Ipu m3ydeHUH MMEHHBIX peakiuil, mpaBuil U 3akoHOB B 10-11 kimaccax Ha ypokax XMMHUHU NPOUCXOJIUT
BOCIUTAHHE TPAKIAHCTBEHHOCTH, IMAaTPUOTU3MA, YBaXKEHHs K IpaBaM, cBoOoJaM U 0OA3aHHOCTSIM
yenoBeka. C ydamumucss Mbl oOpamiaeMcss K UIMEHaM BENUKHUX Y4YEHBIX, BHECIIMX OECIIEHHBIM BKJIAJ B
passurue xumun: M.B. Jlomonocosa, J[.11. Menneneesa, A.M. bytnepoa u ap. [Ipu aToM noguépkubaem
UX TPUHAUICKHOCTh BENWKOH Poccum, oOparraeM BHUMaHHE, YTO HapsAy C BBLAAONIUMHECS YYEHBIMU
IPYTUX CTPaH y UCTOKOB MHPOBOM XMMHUU KaK HayKH CTOSUIM M pycckue yuéHele. M3yuenue ouorpaduit

yqéHLIX, nux TBOpquKOﬁ ACATCIBHOCTH, KU3HCHHBIX IMPUHIHUIIOB, HPABCTBCHHBIX ITIOCTYIIKOB BBI3BIBACT



O0JIBIION MHTEpEC y IIKOJIBHUKOB, CTUMYJIHMPYET MX MOBEJCHHUE U JAEATENbHOCTh. Ilpu 3TOM y ywammuxcs
BO3HMKACT BIIOJHE ECTECTBEHHOE YYBCTBO TOPIOCTH 32 CBOIO CTPaHy W CBOMX BBIJAIOIIUXCS
COOTEYECTBEHHHUKOB.

Pa3BuTHe Takux NEHHOCTEH, kak N000BH K Poccuu, cBoeMy Hapony, CBOEMY Kpar BO3MOXHO MpHU
M3yYEeHUH XMMHYECKUX 3JIEMEHTOB METANIOB U HeMeTalsioB. PaccmarpuBaercst 0051acTh WX MPUMEHEHHUS,
BBITEKAIOMIAsl M3 UX CBOMCTB, MPH 3TOM MPOMCXOAUT 3HAKOMCTBO C JIOCTONpUMedaTeNbHOCTsIMU Poccun,
MaMSATHUKaMU KyJbTYpbl M apXUTEKTypbl (anmasHblidi ¢onx, Llape-mymka, [lapb-koigokona u T.a.), 4TO
BBI3BIBAET HMHTEPEC y TMOJPOCTKOB, >KEIaHHE MOCMOTPETh W TMO3HAKOMHUTHCS ¢ HUMHU moOmmke. Hama
cTpaHa OoraTa TMOJIE3HBIMM HMCKONaeMbIMH: Ha Tepputopun PecnyOmuku Kapenuss MOXHO OOHapyX HTh
3arachl KeJe3HOW py[bl, TUTaHA, MpaMopa, CIIOAbI, araTa, pa3HOBUIHOCTH IpaHaTa M PO30BOTO KBapIia.
EnunctBennoe B Poccuu mpupomnoe mecropoxacHue myHruta. Ha aTtot dakt obs3aTenbHO oOparaem
BHUMaHUE MpH U3ydeHuu TeMbl «MeTamnsl. Hemeramnsy (9 knacc). YaenseM BHUMaHHE MECTOPOXKICHUIO
xene3Ho pyasl B Kapenuu, 4ro ¢popmupyet 1000Bb K CBOEH Malol poAMHE.

XuMmusi — HayKa SKCIEpUMEHTaIbHAs. BBIMONHsSA npakThdeckue paboThl W Ja0OpaTOpHBIE OIIBITHI,
ydaiquecsi MOHUMAIOT, YTO TPYAUTHCS — 3HAYUT OOAYMBbIBaTh TOT WJIM HHOW CHOCOO AeHCTBHIA, HX
MOCIIEI0BATEILHOCTD, MPOSBIATH CMEKAIKY M yMeHue. Ha ypokax XuMmuM pa3BUBaeTCs KyJlbTypa TpyAa,
KOTOpas MpeamnojiaraeT pasyMHOE COYEeTaHHWE TpyJa U OTIbIXa, MEPEKIIOUEHHE pa3IMYHbIX BHUIOB
IeSTeTbHOCTH, 00ECIIEYeHNE BHICOKOTO KadyecTBa paboThl. Yepe3 OTBETCTBEHHOE BBIITOJHEHHE JOMAITHUX
3aJJaHuid, TIOJTOTOBKY CBOEro pabo4yero Mecra, IUCIHUILIMHUPOBAHHOCTh M YCEpOUe BOCHHUTHIBACTCS
TPy AOTIO0HE.

Bocrnutanue TBOpYECKOro OTHOIICHHS K YUYEHHUIO, TPYOy, >KU3HH MPOUCXOAUT depe3 (OpMHUPOBaHUE
Oepe’KHOr0 OTHOIICHHS K UMYIIIECTBY OJJHOKJIACCHUKOB, KAOMHETA, IIKOJIbI, K yYeOHBIM OCOOUSM H T.JI.
[Ipy M3y4eHUU OTIENBHBIX XUMHUYECKUX DJIEMEHTOB, UX HAXOXKICHHUS B MPHUPOJE, BIMSAHUS HA OPTaHU3M
yenoBeka (hopMUPYyETCs IEHHOCTHOE OTHOLIEHHE K 3J0POBBIO U 3I0pPOBOMY 00pa3y JKHU3HH.

OfHMM W3 JTUYHOCTHBIX PE3yJNbTaTOB OCBOCHHUS XHMMHUU SIBISETCS M3YUEHHE COIUMAIBHBIX HOPM, MPaBUI
MOBEJICHUSA, POJeH U (GOopM KH3HU B COIIMyME, MPUPOJE M YAaCTHOW >KU3HHU HAa OCHOBE SKOJIOTHYECKOMN
KyJBTYpBI U 0€30MaCHOTO OOpAIIeHUs C BEIIECTBAMH W Marepuaiamu. [ peann3anuu 3KOJIOTHYECKOTO
BOCHHUTAHMUS TIPU HM3YyUYEHUHU IIKOJIBHOTO Kypca XUMHUHM IMpeaycMaTpuBal0 O3HAKOMJICHHE YYallluXcs ¢
XUMHYECKUMH TIpoOiieMaMu 3Kojoruu. Ha OONBIIMHCTBO AKOJIOTMYECKHUX BOMPOCOB OTBETHI UIIYT CaMU
YUEHHUKH, BBIMOJIHASA JTOKJIAM, TPOEKT C IKOJOTHYECKUM coaepxaHueM. Vcronbp30BaHue HKOIOTHYECKOTO
MaTepuallia BMECTE C MPOrPAaMMHBIM MaTEpUaIOM AaKTHBH3HPYET HHTEpPEeC K NPEIMETy, pa3BUBACT
MOTPEOHOCTH OOIIEHUSI C MPUPOAON, BOCIIUTHIBAET OTBETCTBEHHOCTh B JIMYHOM IMOBEACHUU U PA3TMYHBIX
BUJAX JEATEIBHOCTH, (OPMHUpPYET HABBIKM IO OEpeKHOMY HCIOIb30BAHUIO, 3aAIUTE U YIYUIICHHUIO

OKpYKarOILEH Cpeabl.



COILEP KAHUEOBYYEHUA

10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernyeckre OCHOBBI OPraHUYECKON XUMUHU

[Ipenmer OPraHUYeCKOU XAMUH: eé BO3HUKHOBEHHE, pasButue 51 3HA4YCHUE
B TIOJYyYECHUHM HOBBIX BEIIECTB W MarepuajoB. Teopusi CTPOCHHsS] OPraHUYECKUX COCIUHEHHH A.
M. bytnepoBa, €€ ocHOBHbIC ToJIOkeHUS. CTpyKTypHBIE (POPMYJIBI OPraHUYECKHX BEIIeCTB. [ 'omMoJiorus,
n3oMepusa. XUMHUECKasi CBA3b B OPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBSI3U.
[IpencraBnenune o kiaccu(UKAMM OPraHMYECKUX BemlecTB. HoMmMeHKIaTypa OpraHMYecKHX COCTUHEHHMA
(cuctemaTuyeckas) M TPHUBUAIbHBIC HA3BaHUS BAXHEHIIUX TMPEACTABUTENICH KIACCOB OPraHUYECKUX
BEILIECTB.

OKclepMMEHTaJbHEIC METOJBI M3YYEHHS BEIIECTB M WX NPEBPAIICHUHA: O3HAKOMJICHHE C 06p33HaMI/I

OpPraHMYECKUX BEILECTB U MaTepUallaMHd Ha X OCHOBE, MOJEINPOBAHUE MOJIEKYJ OPraHUYECKHX BELIECTB,
HaOJIOZICHNE M ONHMCAaHWE JEMOHCTPAIMOHHBIX OIBITOB IO IPEBPAIICHUIO OPraHMYECKUX BEHIECTB TPHU
HarpeBaHuM (TUTaBJICHHUE, OOYTIIMBAHNE U TOPEHUE).

Yraesonopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psil. MeTaH M 3TaH — IPOCTEHNILINE IPEICTABUTENN AJTKAHOB!
¢u3nveckne W XMMHUYECKHE CBOWCTBA (pEeaKkIWW 3aMENICHWs W TOPEHHs), HAXOXKICHHE B TPHUPOJE,
M0Jy4€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN pPsifl. DTUJIEH U MPONWICH — MPOCTEUIINE MPEICTABUTEIN
aNKeHOB: (U3UYECKUE W XUMHUYECKHE CBOMCTBA (peakluu THAPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATAIIIH,
OKHCJIEHUS U NIOJUMEPU3ALINHN), TIOTYUYEHHE U IPUMEHEHHUE.

Anxaauensl: Oytaaues-1,3 u metmnOyraguen-1,3: cTpoeHue, BaKHEHIINe XUMUYECKUE CBOWCTBA (peaKius
nonuMepu3aiun). [lomydeHne CHHTETUYECKOTO KayuyyKa U Pe3UHBI.

ATKHMHBI: COCTaB MU OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKHH psaA. AUeTHIeH — NpOoCTeHIIuit
NPEJCTaBUTEINb AJIKMHOB: COCTaB, CTPOCHUE, (PU3MUECKUE U XMMUYECKHE CBOMCTBA (peaKIy I'UIPUPOBAHUS,
raJIor€HUPOBAHUS, TUIpATALlUU, TOPEHNUS ), TOTYUYEHHE U IPUMEHEHNE.

Apenbl. benzoin: cocras, cTpoeHue, Gpusnueckre U XMMHUYECKHUE CBOICTBa (peakUu rajioreHUpOBaHUS U
HUTPOBaHU ), MOTYUYEHUE U IPUMEHEHHE. T0y0n. cocmas, cmpoerue, uauieckue u XumuyecKkue ceoucmasda
(peakyuu eanoeenuposanus u HUMpPOBAanus), noiydeHue u npumeHerue. TOKCHYHOCTh apeHOB. | eHeTHdecKas
CBSI3b MEXKIY YIJI€BOJIOPOAAMHU, IPUHAUIEKAIIMMHU K Pa3IMUHbIM KJIaccaM.

[Ipuponnbie MCTOYHWKHK YTiIeBOAOPOooB. [IpuponmHbiii ra3 u momyTHble HedTsHble ra3pl. HedTh m eé
npoucxoxaenue. CrnocoObl nmepepaboTku HeTHU: MeperoHka, KPeKUHr (TEPMHUUYECKUN, KaTaTUTHUECKUN),
nuponu3. [IpoaykTel mepepaboTku He(pTH, UX MPUMEHEHHE B HMPOMBIILICHHOCTH U B ObITY. KameHHbIN
YTOJIb ¥ IPOJYKTHI €r0 epepadoTKH.

OKCIIepUMEHTAJbHEIC METOJBI HM3YYCHHS BEHICCTB M HX MPEBPAIICHUM: O3HAKOMIICHHE C 06pa3uaMH

IjracTMacC, KaydykKOB H PE3UHbI, KOJUICKIHUU «He(l)TB» n ((YFOJ'IB», MOZACIIUPOBAHUC MOJICKYII



YIJIEBOJOPOAOB U TaJOr€HONPOU3BOAHBIX, MPOBEICHHE IPAKTUYECKON pPabOThl: MOJYYCHHE ATHUJICHA U

W3Y4YEHHUE €ro CBOWCTB.

Pacuérhple 3a1a4n.

Boruricnenus mo ypaBHEHHIO XMMHYECKON peakIiu (Macchl, 00bEMa, KOJIHMUECTBA UCXOJHOTO BEIIECTBA WIIH
NPOAYKTa peakiMu MO HM3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOTHBIX BEIIECTB MU
MIPOJYKTOB PEAKIUN).

Kucaopoacoaep:xamue oprannyeckne coeANHEHUs!

[IpenenpHBIE OMHOATOMHBIE CIIUPTHI. METAaHON U ATAHON: CTpOCHUE, (PU3MUYECKHUE U XUMHUYECKUE CBOICTBA
(peakuuu ¢ aKTUBHBIMU METaJJIaMHU, TajOre€HOBOJOPOJIaMH, TOPEHHE), MpUMEHEHHE. BogopoaHbie cBs3U
MEXKy MOJIEKyJIaMu CIUPTOB. JICHCTBHE METaHOJa U 3TaHOJIA HA OPTaHU3M YeJIOBEKa.

MHoroaroMHbie CIUPTHI. DTUICHIVIMKOIL U TIULEPUH: CTpOeHHUE, PU3NYECKue U XUMHUYECKHE CBOICTBa
(B3auMoOMEWCTBUE CO MICJIOYHBIMU METaJUIaMH, KayeCTBEHHas peaklyds Ha MHOTOATOMHBIC CITUPTHI).
JlelicTBue Ha opraHu3Mm 4denoBeka. [[pumeHenne riuueprHa U TUIEHJIMKOJIS.

@DeHOI: CTPOCHUE MOJICKYJIBI, PU3NICCKUE W XUMHUYECKUE CBOMCTBa. TokcwmuHOCTh (heHona. [IpumeHeHme
dbenomna.

Anpaerunnl u kemouwvl. Dopmanbaeru, aneTanpIeru]: CTpoeHHe, (PU3NYeCKue U XMMHUYECKHE CBONCTBA
(peakuuu OKUCIEHUSI U BOCCTAaHOBJICHUS, KAYECTBEHHBIE PEAKIIUN), TIOTyUYEHHUE U IPUMEHEHHUE.
OMHOOCHOBHBIE TIpeNeNbHBIE KapOOHOBBIE KHCIOTHL. MypaBpHHAsi M YKCYyCHas KHCJIOTBI: CTpPOCHHE,
¢du3nveckne U XUMHUYECKHE CBOWCTBa (CBOMCTBA, OOIIMe IJIsl Kijacca KHCIOT, pPEeakuusl dTepUPHUKAINHN),
nojlydeHue 1 npuMeHnenue. CTeapuHoOBasi U OJICMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BBICHINX KapOOHOBBIX
KHCTOT. MbIJia KaK CONTM BBICHIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ACHCTBHE.

Crnosxubie 3(UpBl KaK MPOU3BOIHBIE KApOOHOBBIX KHUCIOT. [ uaponu3 crnoxHbIX 3¢upoB. Xupsl. ['maponus
xkupoB. [IpuMenenue xupoB. bronorudyeckas poJib KUPOB.

VYrieBonpl: cocTaB, KiacCUpUKAIUSA YIIeBOAOB (MOHO-, - M TOJMcaxapubl). [7oKo3a — mpocTenTmit
MOHOCaxapu: 0COOEHHOCTU CTPOCHHSI MOJIEKYJIIbI, (PU3NUYECKUE U XUMHUUECKHE CBOICTBA (B3aHMMOJCICTBHE
c ruapokcugoM wmenu(Il), okuciaenne ammuadyHbIM pacTBOpoM okcuzaa cepebpa(l), BoccraHoBiIeHuE,
OpO’KEeHHE TIIFOKO3bI), HAXOXKICHUE B IPUPOJIE, TPUMEHEHUE, Orosorudeckas poib. @otocunTe3. @pykrosa
KaK U30Mep TIIFOKO3bI.

Kpaxman u nemmonosa kak npupoansie noiaumepsl. CTpoeHue Kpaxmana U Leurono3bl. Ouznueckue u
XUMHYECKHE CBOMCTBA KpaxMana (THIPOJIN3, KAYeCTBEHHAS PEAKIUs C HOAOM).

3KCH€DI/IMCHT3,J'II)HI>IC MCETOJBI M3YYCHHA BCIICCTB W HX HDGBDaHIeHHfII IIPpOBCACHUC, Ha6J'IIOI[CHI/I€ u

OTHCaHUE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbIE PEAKIIMH OJTHOATOMHBIX CIIUPTOB
(okucnenue srtaHona okcugoMm Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJAEWCTBUE TJIUIEPUHA C
ruapokcuaom Meau(Il)), ampmerumoB (OKUCIEHWE aMMHUAYHBIM pacTBOpoM okcuga cepebpa(l) wu
rugpokcuom menu(Il), B3ammoneiicTBue Kpaxmama ¢ HMOIOM), IMPOBEACHWE NPAKTUYECKOH paboTHI:
CBOMCTBA PacTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHble 3a1aun.




Brrurcnenus mo ypaBHEHHIO XUMHYECKON peakIuu (Macchl, 00bEMa, KOJTHMUECTBA UCXOJHOTO BEIIEeCTBA WIIH
npoayKTa pCeakiuuu I10 HU3BCCTHBIM Macce, O6’I)éMy, KOJINYCCTBY OJHOI'0 M3 HCXOJHBIX BCHICCTB HIIN
MPOTYKTOB PEAKIIHH ).

A3oTCOAEpKALIIEe OPTAHUICCKHE COCMHCHUSI.

AMUHOKHCIIOTHl Kak aM(OTEpHble OpraHuyeckue coenuHeHus. Dusnueckue U XUMHUYECKHE CBOWMCTBA
aMUHOKHCIIOT (Ha MpuMepe TIullMHa). buonornyeckoe 3HaueHne aMUHOKHUCIIOT. [lenTuabl.

Benku kak TpUPOAHBIE BHICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBu4Has, BTOpHYHAs M TpPETHYHAS
CTPYKTypa O€KOB. XUMHUYECKHUE CBOMCTBA OCIIKOB: THIPOJIU3, JCHATYPAallUs, KAUCCTBCHHbIC PEAKIIMUA Ha
OCIKH.

3KCH€DI/IMCHT3,J'II)HI>IC METOJblI HM3YYCHHA BCIICCTB W HX HDCBDaHIeHI/II\/JIZ Ha6J'IIOILGHI/Ie n OIIMCaHHuC

JI€MOHCTPALIMOHHBIX OIBITOB: J€HATYypalus OEJIKOB IIPH HArPEBaHUU, [IBETHbIE PEAKI[UN OEIKOB.
BrbicokomosiekyJIipHbIE COeTUHEHUS

OcCHOBHbIE TOHSTHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTENEHb  TMOJUMEPHU3alMM,  CPEIHSsI  MOJIEKyJsipHas  macca. OCHOBHBIE  METOJbl  CHHTE3a

BBICOKOMOJICKYJISIPHBIX COCI[I/IHCHI/Iﬁ — NOJIMMEpHU3alusa U MOJIUKOHACHCAIINA.

BKCHGDI/IMGHTaJ'IBHLIe METOJbl M3YUYCHHUS BEIISCTB M MX TPEBpallCHUM: O3HAKOMJICHHE C O6p33].[aMI/I
MNpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KayTYKOB.

MeXnpeIMETHBIE CBA3H.

Peanm3arust MeXNpeIMETHBIX CBS3CH MPH M3yYeHUU OpraHuveckoil xuMuu B 10 Kiracce OCymIECTBISICTCS
gyepe3 HCIOJIb30BAaHUE KaK OOIIMX EeCTEeCTBEHHO-HAYYHBIX MOHSATHHA, TaK W TOHSATUH, SBISIOLIUXCS
CUCTEMHBIMU JJISl OTJENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTecTBeHHO-HAyYHBIC TOHSATHUS: SIBICHHE, HAYYHBIH (akT, TUMOTe3a, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, KJIaccu(HUKAIIHSI, IEPHOJUIHOCTD, HAOIIIOICHUE, H3MEPEHUE, SKCTICPUMEHT, MOJICITMPOBAHNE.
®dusuka: Matepusi, JHEprus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPTeTHUECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSTHUE BEIECTBA, PU3NUESCKUE BEIUYNHBI U €IUHUIBI UX U3MEPEHUS.

buonorust: xnerka, opraHusM, Omocdepa, OOMEH BeUIECTB B OpraHu3Me, (HOTOCHHTE3, OHOIOTHYECKH
aKTUBHBIC BemlecTBa (OCIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpacdus: MuHepasbl, TOpHbIE TIOPO/IbI, MTOJIE3HbIE HCKOMIaeMbIe, TOTLTUBO, PECYPCHI.

TexHonorus: NuiEeBbie MPOTYKThI, OCHOBBI PallMOHAILHOTO MUTAHUS, MOIOIIHNE CPEICTBA, JIEKAPCTBEHHBIC U

KOCMCTHYCCKUC ITpCrapaThbl, MAaTCPUAJIbI U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckune 0CHOBbI XUMHUH

XuMU4ecKuil aneMeHT. AToM. Snpo aroma, U30TOIBL. DIEKTpOHHas 000JI04Ka. DHEPreTUYECKUE YPOBHH,
MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d- smemeHThl. OCOOCHHOCTH pacmpeeieHus] SJIEKTPOHOB IO

opOUTaJIIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX NEPUOJIOB. DIEKTPOHHAS KOH(PUTYpalys aTOMOB.



Ilepuognueckuii 3axkoH u llepuoanueckas cucrema xummuueckux snemeHToB [I. WM. MenneneeBa. CBs3b
IIEpUOINYECKOro 3akoHa M Ilepumonmueckol cuctembl xumudeckux dsaeMeHToB J[. WM. MenneneeBa ¢
COBPEMEHHOM T€OpHEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMUMHYECKHUX AJIEMEHTOB U
0o0pa3yeMbIX MMH MPOCTBIX U CIOXKHBIX BELIECTB IO IpyHnaM M MepuojaaM. 3HAYEHUE NEepUOIUYECKOro
3aKOHA B Pa3BUTUU HAYKH.

CrpoeHnue BeniecTBa. XUMHUYECKas CBA3b. Buabl XMMHUECKOH CBSA3M (KOBAJEHTHAsI HETIOJISIPHAS U MOJIsIpHas,
WOHHAs, METAJUTMYecKas). MexaHu3Mbl 00pa3oBaHWs KOBAJCHTHOW XHUMHYECKON CBs3W (OOMEHHBIM U
JIOHOPHO-aKIeNnToOpHbI). Bomoponnas cBsa3p. BaneHtHocTh.  DnekTpooTpuuartesnbHocTh.  CTeneHb
OKHcJIeHUs. IOHBI: KATUOHBI U AHUOHBI.

BemecTBa MOJIEKYJISIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHHs. 3aKOH MOCTOSIHCTBA COCTaBa BEIECTBA. |HUIIBI
KPUCTAJNIMYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BEIECTB OT TUIIA KPUCTAJUINYECKOM PEIIETKHU.

[lonsTe o gucnepcHeIX cucreMax. VICTMHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas 10l BELIECTBA B
pacTBope.

Knaccudukanus Heopranndeckux coequHeHuil. HoMeHkaTypa HeopraHM4eckux BellecTB. | eHeThueckast
CBSI3b HEOPTraHUYECKHUX BELIECTB, IPUHAICKANINX K Pa3IMYHBIM KJIACCaM.

Xumnueckas peakius. Knaccupukanuss XMMHYECKUX peakluii B HEOPraHUYECKOH U OpraHnYecKOl XUMMH.
3aKOH COXpaHEHUS MAacChl BEIECTB, 3aKOH COXpPAaHEHWs M IPEBpAIICHUS DSHEPIUU IPU XUMUYECKUX
peaxkuusx.

CkopocTh peakuuu, €€ 3aBHUCHUMOCTb OT pa3iauyuHbIX (GakTopoB. OOparumMble peakiuuu. XHUMHYECKOE
paBHOBecue. DakTOPhI, BIUSIONIME HA COCTOSTHUE XUMHUYecKoro paBHoBecHs. [Tpunuun Jle [llarenbe.
Onexrponauruyeckas auccounanust. CuiibHble U ciadble 37eKTposnThl. Cpeia BOJHBIX paCTBOPOB BEILLECTB:
KHCIIas, HeUTpaslbHas, IEJTI0YHAas.

OKHCIUTEIIBEHO-BOCCTAHOBUTEILHBIC pCaKkuunu.

OKCIIEpUMEHTAIbHBIC METOJbl M3YYEHHWs BEUIECTB M MX NPEBpAIICHUN: JEMOHCTpalusi TaOJHIl
«Ilepuonnyeckass cuctema xumudeckux oaemeHtoB JI. . MengeneeBa», wu3yueHUE MoJeNei
KPUCTAIITNIECKHUX PEIIETOK, HaOroieHue
U OIMCaHUE JIEMOHCTPALMOHHBIX U JIAOOpPaTOPHBIX ONBITOB (pa3joKEHUE IEpPOKCHAa BOAOpOAa B
MPUCYTCTBUHU KaTajau3aTopa, OMNpEJeJIeHHE CpeAbl pPacTBOPOB BELIECTB C IOMOIIbIO YHUBEPCAIHLHOTO
WHANKATOpa, pPEaKIHH HOHHOTO OOMEHa), MPOBEACHHE NPAKTUYECKON paldoThl «BiusHHE pa3IuYHBIX
(akTOpPOB HA CKOPOCTh XUMHUYECKON PEAKLIUN.

PacuérHbie 3a1ayn.

Pacuérel mo ypaBHEHMSM XMMHYECKUX PEAKIUi, B TOM YHUCJIE TEPMOXHMHYECKHE pPACUEThI, Pacdy€Thl C
WCIIOJIb30BAaHUEM TOHATHS «MaCcCOBas JI0JIsI BEIIECTBAY.

Heopranuueckasi xummusi

Hemerannel. Ilonoxkenne HemetauioB B Ilepuoguyeckoil cucTeME XHUMHYECKHX 3JIEMEHTOB  JI.
N. MenneneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB. (DU3MUECKHE CBOWCTBA HEMETALIOB. AJUIOTPOIHS

HEMETaIJIOB (Ha MpUMepe KUCIIopoaa, cepbl, pochopa u yriepona).



XUMHUYECKHE CBOMCTBA BAKHEHIIINX HEMETAILIOB (TaJOreHOB, Cephl, a30Ta, pocdopa, yraepoaa U KpeMHUs)
Y UX COCIMHEHUN (OKCHUIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHECHHI).

[IpuMmeHeHne BaXKHEUIINX HEMETAIUIOB M UX COCTMHEHU.

Merauisl. [lonoxxenne MeraiuioB B Ilepuoauueckoii cucreme xumuyeckux nemeHtos /[, . Menzaeneesa.
OcoOeHHOCTH CTPOEHUSI JJIEKTPOHHBIX 000J0UeK aroMoB MeTauioB. OOmme Qu3uveckue CBOWCTBA
MeTaiioB. CriaBbl METAJUIOB. DJIEKTPOXUMHUECKUN Psii HAPSDKEHUN METaIlIOB.

XWMHYECKUE CBOWCTBA BAKHEHUIITUX METAJUIOB (HATPUH, KaJIMK, KadbIlMi, MATHUN, aTFOMUHUH, ITUHK, XpOM,
JKEJe30, MEJIb) U UX COCTUHEHUH.

OO6ure ciocoObl mosyyeHus MeTayuioB. [IpuMeneHe MeTauioB B ObITY U TEXHUKE.

3KCH€DI/IMGHT3,J'II)HI)IC MCETOJblI M3YUYCHUSA BCUICCTB U UX HDGBDaHICHI/Iﬁi HU3Y4YCHUC KOJIJICKIHNU «MeTtamisl 1

CILJIaBBI», 06pa3u013 HEMCTAJIJIOB, PCHICHUEC OKCIICPUMCHTAJIBHBIX 3ajad4, Ha6J'IIO,Z[eHI/Ie 1 OIIMCaHHuEC
ACMOHCTPAIMOHHBIX H Ha60paTOpHHX OIIBITOB (BSaHMOHeﬁCTBHC THApOKCHUAA AJIIOMHUHHA C PaCTBOpaMHU
KHUCJIOT U Iuenorieﬁ, KaUCCTBCHHBIC PCAKIIMN Ha KaTUOHLIL MCTa.H.HOB).

PacuérHble 3a1ayn.

Pacuérel Maccel BemecTBa uiu 00bEMa ra3zoB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM 00bEMY
OJTHOTO M3 YYacCTBYIOILIUX B PEAKIIMU BEIIECTB, pac4€Thl Macchl (00bEMa, KOTMUECTBA BEILIECTBA) IPOAYKTOB
peaKklyu, eCiii OJHO U3 BEIECTB UMEET IIPUMECH.

XuMus H )KU3Hb

Ponp xumum B oOecned4eHHH SKOJIOTMYECKOM, 3HEPreTUYeCKOM M MUIIeBOM O0€30IacHOCTH, pPa3BUTHH
MeauIyHbl. [[oHATHE 0 HAyYHBIX METOJAaX MO3HAHUS BEIIECTB U XMMHUYECKUX PEaKIIHM.

IIpencraBnenus 00 0OIMIMX HAYYHBIX MPUHLIMIAX TPOMBIIIJIEHHOTO MOJyYeHHs BaXKHEUIITNX BEILECTB.
UYenoBek B MHUpE BEIIECTB U MATCPHUANIOB: BAXKHEHIIME CTPOUTEIBHBIE MATEpUaibl, KOHCTPYKLMOHHBIE
Marepuaibl, KPaCKH, CTEKJIO, KEPAMMKA, MATEPUAJIbl I JJIEKTPOHUKH, HAHOMATEPHUAJIbI, OPTaHUYECKHE U
MUHEpaJIbHbIE Y100pEHUs.

XuMUs ¥ 310pOBbE YeIOBEKa: MIPaBUiIa MCIIOIb30BaHMS JIEKAPCTBEHHBIX MTPENapaToB, MpaBuiia 6e301MacHOro
HCIIOJIb30BaHHUs [IpenaparoB OBITOBOA XUMUU
B IIOBCETHEBHOM KU3HH.

MexnpeIMETHBIE CBI3H.

Peanuzanusi MeXmpeIMETHBIX CBsI3ed MpU W3ydeHHH oOmieil m HeopraHmdeckod xumuu B 11 kiacce
OCYIIECTBIISIETCS Yepe3 HCIONb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHN, TaK W TOHITHA,
SIBJISTFOLIIUXCSI CACTEMHBIMU JIJIS OT/ACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyuYHblEe NOHATHA: HAy4YHBIH (akT, THIOTEe3a, 3aKOH, TEOpHs, aHallu3, CHHTE3,
KnaccuduKanus, IepuoAUYHOCTb, HAOIIOICHIE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, SIBICHUE.
®dusuka: Marepusi, YHEPrus, Macca, aToM, IJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOIN, PaTUOAKTUBHOCTD,
MOJICKYJIa, JHEPreTHYECKUH YPOBEHb, BEIECTBO, TelI0, OOBEM, arperarHoe COCTOSHUE BEIIECTBA,

(1)I/I3I/I‘IGCKI/IC BCJIMYHHBI U €AMHUIBI X U3MEPCHUS, CKOPOCTD.



Bbuonorus: kineTka, opraHusM, 3KocucTema, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI, BUTAMUHBI, OOMEH
BEIIECTB B OpraHU3Me.

['eorpadust: MUHEpAJIBI, TOPHBIE TIOPOIBI, ITOJIE3HBIE HCKOIAeMBbIe, TOTIIIMBO, PECYPCHI.

TexHonmorus: XuMHUYECKas MPOMBIIUICHHOCTb, METAJUTYPrHsi, TPOU3BOJCTBO CTPOHUTEIBHBIX MAaTEpHAIIOB,
CeNbCKOXO035IICTBEHHOE MIPOU3BOJICTBO, MUILeBast IPOMBIIIJICHHOCTbD, (bapmarieBTHUECKAs
MPOMBIIIJICHHOCTh, TPOU3BOACTBO KOCMETHYECKHX INPEnapaToB, IPOU3BOJICTBO KOHCTPYKIMOHHBIX

MaTCpHraloB, SJICKTPOHHAA MPOMBINIJICHHOCTE, HAHOTCXHOJOT'H.

[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHWHU HA BA30BOM
YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHU A
JINMYHOCTHBIE PE3VJIbTATHI
®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHUS OOYYaIOIIMMUCS MPOTPaMM CPEIHETO
obmiero oOpa3oBaHusl (JJUIHOCTHBIM, METANPEIMETHBIM U MPEeAMETHBIM). HaydHO-MeTOAMYEeCKOi OCHOBOMA
U1 pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS MIPOrPaMM CPEAHETO OOIIEro 00pa30BaHUs SIBISIETCS
CUCTEMHO-/IESITEIbBHOCTHBIN MOIXO/I.
B cooTBeTcTBUM C CHCTEMHO-AEATENBHOCTHBIM MTOAX0J0M B CTPYKTYpPE JINYHOCTHBIX PE3YIbTATOB OCBOCHUS
npenMera «XUMHUs» Ha YPOBHE CPETHETO O0MIET0 00pa30BaHus BBIICICHBI CICTYIONINE COCTABIISIONIUE:
® OCO3HaHHWE OOYYAIOUIMMHCS POCCHICKOW TPaKIAHCKOW HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIIBHOCTH U CAMOOIPEAEITIEHUIO;
¢ HaJgM4YMe MOTHUBAIMU K OOYYCHHIO;
e I[IeJICHAMpABICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKICHUN JIMYHOCTH HAa OCHOBE KJIIOYEBBIX IIEHHOCTEH
Y UCTOPUYECKUX TPaguIii 0a30BOI HayKU XUMHH;
® TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH AESITENHLHOCTU IEHHOCTHO-
CMBICTIOBBIMU YCTaHOBKAMU, MPUCYIIUMU IEJIOCTHON CUCTEME XMMHYECKOTo 00pa3oBaHMUs;
e HajgM4YuWe MPABOCO3HAHUS DKOJOTUYECKOW KYJIBTYPhl M CIOCOOHOCTH CTaBUTh IIEIM U CTPOWTH
YKW3HEHHBIC I1JIaHBI.
JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MpeAMETa «XUMUS» JIOCTHTAIOTCS B CIUHCTBE Y4YeOHOW U
BOCIIUTATEIbHON JEATENBHOCTH B COOTBETCTBHUM C I'YMaHUCTHYECKMMH, COLHUOKYJIbTYPHBIMH, IyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSAMHU U HJI€aJTaMH POCCHICKOTO TPakJaHCKOTO OOIIeCcTBa, MPUHSATHIMUA B OOIIECTBE
HOpPMaM{ W TPaBWJIAMHU TOBEICHHUS, CHOCOOCTBYIOIIUMH TIPOIlECCaM CaMOTIO3HAHMS, CaMOPa3BUTHS H
HPaBCTBEHHOT'O CTAHOBJICHUS JIMYHOCTHU 00YUaOIIUXCSI.
JluuHOCTHBIE pe3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUS» OTpakaloT CcHOpPMHPOBAHHOCTH OIMbBITA
MO3HABATENIBHON W MPAKTUYECKOW AEATETbHOCTH OOYYalOIIMXCS MO pealli3allid MPUHATHIX B OOIIECTBE
LIEHHOCTEM, B TOM YHUCJIE B YaCTH:
1) rpask1aHCKOTO BOCTIUTAHUSI:
® OCO3HaHHS OOYYAIOIIUMHUCS CBOMX KOHCTUTYIIHOHHBIX MPaB U O0S3aHHOCTCH, YBOKECHUS K 3aKOHY H

IIPABOTIOPSIIIKY;



® MpEACTaBIEHUS O COLMATBHBIX HOPMaX U MpaBUIIaX MEXJIMYHOCTHBIX OTHOIICHUN B KOJJIEKTHBE;
® TOTOBHOCTH K COBMECTHOI TBOPUECKOH NIEATEIHHOCTH MPH CO3JaHUM YUYE€OHBIX MPOEKTOB, PEUICHUH
y4eOHBIX U MO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;
® CMOCOOHOCTM TOHHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHHS, JOTHKY U apryMEHTHl IPYTUX MpH
aHaJlM3e pa3INyYHbIX BUIOB YUEOHOU NesSTEIbHOCTH,
2) NaTpUOTHYECKOI0 BOCIIUTAHUSA:
® [ICHHOCTHOI'O OTHOIIECHHS K UCTOPUUYECKOMY U HAyUYHOMY HACJIEJIUIO OT€YECTBEHHON XUMUH;
® VyBaOXCHHUS K MPOIECCY TBOPYECTBA B OOJIACTH TEOPUHM M MPAKTHUECKOTO MPUMEHEHHUS XUMHH,
OCO3HAHUs TOTO, YTO JIOCTIKEHUSI HAYKH €CTh Pe3yibTaT JIUTEIbHBIX HAOMIOIEHUH, KPOTIOTIMBBIX
AKCTIIEPUMEHTAJIbHBIX MIOUCKOB, MIOCTOSTHHOTO TPY/a YUEHBIX U MPAKTUKOB;
e UHTEpeca W IMO3HABATEIHHBIX MOTHUBOB B IMOJYYCHHH U TOCIEIyIONIeM aHanu3e uHpopmamuu o
MEePEAOBBIX JTOCTHKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHH;
3) AyXOBHO-HPAaBCTBEHHOTO BOCTIUTAHUSI:
® HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS;
e crocoOHOCTU OIICHUBATh CUTYalluH, CBSI3aHHBIE c XUMUYECKUMHU SIBIICHUSIMU,
W TPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI M
LEHHOCTH;
® TOTOBHOCTU OLIEHMBATh CBOE MOBEJICHUE U MOCTYIKH CBOMX TOBapHILEH C MO3ULMI HPABCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAHHWE TOCTEACTBUI ATHX MOCTYIIKOB;
4) bopMHpOBaHUS KYJIBTYPHI 37J0POBBSI:
¢ OHUMAaHW LIEHHOCTEW 30pOBOro U Ge3omacHoro oOpas3a KU3HH, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXHUECKOMY 3JI0POBBIO;
e coOmoeHNs MpaBui 0E30MacHOrO OOpaIeHUs ¢ BEIIECTBAMH B OBITY, TIOBCETHEBHOM XU3HU U B
TPYZAOBOM AEATEIBHOCTH;
¢ T[OHUMAaHH IEHHOCTH MPaBWI HHIWBHUIYAILHOTO W KOJUIGKTMBHOTO O€30MacHOTO TOBEIEHUS B
CUTYAIUSIX, YTPOXKAIOUIUX 30POBBIO U KU3HH JIIOJICH;
® OCO3HaHWSI MMOCJICICTBUN M HEMPHUATHS BPEIHBIX MPUBBIYCK (YIOTPEOJICHUS aIKOTOJIs, HAPKOTHKOB,
KypeHusl);
5) TpyIOBOTO BOCITUTAHUS:
¢ KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCJIEI0BATEIbCKON NEATEIbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JIESITEIBHOCTH;
® YCTaHOBKHM Ha aKTHMBHOE Y4YacTHE B PELICHMH MPAKTUYECKUX 3aJlay COLMAJIbHOM HaNpaBlIEeHHOCTH (B
paMKax CBOEro KJiacca, IKOJIbI);
e UHTEpeca K MPaKTUYECKOMY HM3ydeHHIO Mpodeccuil pa3nuyHOro poja, B TOM YHCIE Ha OCHOBE
MPUMEHEHHUS MTPEeIMETHBIX 3HAHUH 0 XUMHH;

® YBAXEHUs K TPYAY, JIOISIM TPyAa U pe3ysibTaTaM TPyI0BOU J€ATEIbHOCTH;



TOTOBHOCTH K OCO3HaHHOMY BbIOOpY WHAMBUAYalIbHOM TpaekTopuu oOpa3oBaHus, Oymymien
npodeccur U peaiau3aldyd COOCTBEHHBIX KM3HEHHBIX IUIAHOB € YYETOM JMYHOCTHBIX HHTEPECOB,

CIOCOOHOCTEH K XMMUHU, HHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTMYECKHU 11e7IECO00Pa3HOro OTHOLIEHUS K MPUPOJIE, KAK HCTOYHUKY CYIIECTBOBAHUS KU3HU Ha
3emire;

MOHMMAaHHUS II100AIBHOTO XapaKTepa 3KOJOTHYECKUX MPOOIeM, BIUSHUS SKOHOMUYECKUX MPOIIECCOB
Ha COCTOSIHME TPUPOJIHON U COLIMAIBHOMN CPEb;

OCO3HAaHUS HEOOXOIHMMOCTH WCIONb30BaHUS JOCTH)KCHUM XUMUHU JJI1 pEHIeHHs BOIPOCOB
paIoHaIbHOTO MPUPOIOTIOIB30BAHUS;

AKTUBHOT'O HEMNPUATHA ACHCTBUH, MPUHOCIIIUX BpPEI OKPYKAIOWIEH MPUPOAHON cpene, YMEHUs
MIPOrHO3UPOBATh HEOIATONPUSATHBIE HIKOJIOTUYECKUE MOCIEACTBUS MPEINPUHUMAEMbIX JIEHCTBUM U
MpeIoTBpalIaTh UX;

HAJIMYUS PA3BUTOTO IKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHUECKON KYJIbTYpPbl, OMbITa ACSITEIbHOCTU
SKOJIOTHYECKOU HaIpaBJICHHOCTH, YMCHUA PYKOBOACTBOBATHCA M B HOSH&B&TGHLHOﬁ,
KOMMYHHKaTI/IBHOﬁ n COHI/IaJ'II)HOI\/'I IMPAKTHKE, CHOCO6HOCTI/I N YMCHHA AKTHUBHO IPOTHUBOCTOATH

uaeosIoruu Xxemohoouu;

7) HEHHOCTH HAYYHOTI'O ITO3HAHUA:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU
1 OOILECTBEHHOM MPAKTUKH;

MOHUMaHMs crelu(UKU XMMUU KaK HayKd, OCO3HaHMs €€ poiu B (JOPMUPOBAHMU PallMOHAIBLHOIO
HAy4YHOT'O MBIIUICHUS, CO3JAaHUU LEJIOCTHOTO MpPEACTaBIeHUs 00 OKpyXarolleM MHpe Kak o
€IMHCTBE MPUPOJABI U YeNOoBeKa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M peLIeHUH MpodiieM
COXpaHEHUs ITPUPOJHOTO PABHOBECHS;

yOexnEHHOCTH B 0CO00H 3HAYMMOCTH XHMHUHU IS COBPEMEHHOW NMBWJIM3AalMU: B €€
IYMaHUCTHYECKON HaIPaBIEHHOCTH M Ba)XHOM pOJNM B CO3/JaHMM HOBOWM 0a3bl MaTepUaIbHOU
KyJbTYphl, PELIEHUH TIJI00AIBHBIX MPOOJIEM YCTOHYMBOIO pa3BUTHUS 4YEJIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM U 3KOJOrMYECKOW OE€30IMacHOCTH, B Pa3BUTUU MEJUIMHBI, 00ECIeYeHUN
YCIIOBHH YCIIEIIHOTO TPYZa U 3KOJOTMYECKH KOM(OPTHOH JKU3HU KaXKJI0TO YiieHa 00IIecTBa;
€CTECTBEHHO-HAYyYHON I'PaMOTHOCTH: ITOHUMaHUs CYIIHOCTU METOJOB IO3HAHUSA, UCIOIb3YEMBIX B
€CTEeCTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BaTh MOyYaeMble 3HAHUS /ISl aHAIM3a U O0BSICHEHUS
SBJICHUH OKPY’KAIOIIEro MUpa U NPOUCXOJAIINX B HEM U3MEHEHUH, YMEHHUS J1e€7aTh 0OOCHOBAHHBIE
3aKJIIOYEHUS] HA OCHOBE HAayUHBIX ()aKTOB U MMEIOIIMXCS IaHHBIX C LIEJIbIO MOIy4YEHUsS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSATENBHO HCIOJIb30BaTh XWMHUYECKHE 3HAHMUA ISl peIIeHUs mpoliieM B
peanbHBIX KU3HEHHBIX CUTYALMIX;

HHTCPCCA K MO3HAHUTIO U HCCHeﬂOBaTCHBCKOﬁ ACATCIIBHOCTH,



TOTOBHOCTH M CIIOCOOHOCTH K HCIIPCPBIBHOMY O6pa3OBaHI/II-O n CaMOO6pa3OBaHI/IIO, K aKTUBHOMY
MOJIYUYCHHUIO HOBBIX 3HAHUU 110 XUMUM B COOTBETCTBUH C KM3HECHHLIMU HOTpC6HOCTHMI/I;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B pa3InYHbIX cepax MpohecCHOHATbHON AeATEIbHOCTH.

METAIIPEJMETHBIE PE3VJIbTATbI

MeramnpeaMeTHbIe pe3yJbTaThl OCBOCHUs y4eOHOro IpeaMera «XHMHUS» Ha YPOBHE CPEIHEr0o OOILIEro

00pa3oBaHMs BKIIOYAIOT:

3HaYUMBIC  JI1  (OPMHUPOBAHUS  MHPOBO33PCHHS  OOYYAIOMIUXCS  MEKIUCIUIUTMHAPHBIC
(MEXIIpeIMETHBIC) OOIIEHAYYHBIC IMOHATHS, OTPAKAIONIUE IEJIOCTHOCTh HAYYHOW KAapTHHBI MHUpa U
cnenu(uKy METOIOB IO3HAHMS, HCIOJIb3yEeMbIX B €CTCCTBEHHBIX HayKax (Marepws, BEIIECTBO,
SHEprus, BJICHHE, MPOIIECC, CUCTEMA, HAYUHBIN (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIICIOBaHNE, HAOIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JAPYTHE);

YHUBEpCaJIbHbIE YyueOHble JeHCTBUS (IIO3HABaTENIbHbIE, KOMMYHHMKATHBHbBIC, PETYJISITUBHBIC),
obecnieunBaromme (GopmMupoBaHue (YHKIIMOHATHLHOW TPAMOTHOCTH W COIMAIBHON KOMIICTCHIINU
o0ydJaronuxcs;

CIOCOOHOCTh 00YYarOIIMXCs MCIOIh30BaTh OCBOCHHBIC MEXKTUCITUIUIMHAPHBIC, MHPOBO33PCHUCCKHE

3HAHUA U YHUBEpCAJIbHbIC Y4eOHbIe IEHCTBUS B IO3HABATENILHOM U COLIMANILHOM MPaKTUKE.

MeTaHpe,I[MCTHHe PE3YJIbTAaTbl OTPAKAIOT OBJIAACHHUC YHUBCPCAJIbHBIMU yLIe6HBIMI/I IIO3HaBaTCJIIbHBIMH,

KOMMYHHKATHUBHBIMU U PETYJISITUBHBIMUA HCﬁCTBHHMH.

OBJ'I&I[GHI/IG YHUBCPCAIIbHBIMU y‘Ie6HI)IMI/I IIO3HaBaTCJIIbHBIMHU I[GI\/'ICTBI/ISIMI/IZ

1) 6a3oBbIe JTOTHYECKUE JECHCTBHUS:

CaMOCTOSITENIbHO (POPMYTUPOBATH U AKTYaJIU3UPOBATh IPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;
OTIpEeAEIATh LIENU NEeATENIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH UX JOCTUKEHHS, COOTHOCUTH
PE3yNbTaThl JEATEIBHOCTH C MOCTABIEHHBIMH LIESIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JTOTMYECKOrO MBIIIIEHUS — BBIIETATh XapaKTepHbIe
MPU3HAKW TOHSATUN U yCTaHABIMBATh UX B3aUMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOIINE TMOHSATHUS
U1 00BSCHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA,

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIacCU(DUKALIUY BEUIECTB U XUMHUUECKHUX PEaKIIHii;
YCTaHaBIUBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]ly U3y4aeMbIMU SBIICHUSIMU;

CTPOUTH JIOTUYECKHE paACCYXKICHHUS (MHAYKTHBHbBIC, JEAYKTHBHBIC, 1O aHAJIOTHUH), BBIABIATH
3aKOHOMEPHOCTH U TPOTHUBOPEUHs B PACCMATPUBAEMBIX SIBICHUAX, (HOPMYIHpPOBATH BHIBOJBI U
3aKJIIOUCHUS;

MPUMEHSTh B IMpOLIECCe MO3HAHUS, UCTOIb3yEMble B XMMHH CHMBOJIHMYECKHUE (3HAKOBBIE) MOJENH,
peoOpa3oBLIBATH MOJICIbHBIE MPECTABICHUS — XUMUYECKHI 3HAK (CUMBOJ) 3JI€MEHTa, XUMHUYECKast
dbopMyna, ypaBHCHHE XHUMUYECKOW pEaKIHH — TPU PEHICHHH YYeOHBIX IO3HABATEIBHBIX U
MPaKTUYECKUX 3a7ad, MPUMEHSTh Ha3BaHHBIC MOJICIbHBIC TIPEICTABICHUS MJisi BBISABJICHHS

XapaKTepPHBIX MPU3HAKOB M3YYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUil.

2) 6a30BbIC UCCIEAOBATECIIBCKUE ACHCTBUS:



BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX PEAKLIU;

dbopMynupoBaTh LIETU U 33aJa4d MCCIEJAO0BaHUS, UCIOJIB30BaTh MOCTABIEHHBIE U CAMOCTOSATEIHHO
chOopMyIIMPOBAHHBIE BOMPOCH B KaY€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI AJsi (POPMUPOBAHUS
TUIOTE3BI 110 IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXACHUM;

BJIa/IETh HaBBIKAMH CAMOCTOATEIBHOIO INIAHUPOBAHUS U ITPOBEJICHUS YUEHUYECKUX IKCIIEPUMEHTOB,
COBEpPILEHCTBOBATh YMEHHS HAOIIOAATh 32 XOJIOM IPOIECCa, CAMOCTOSTENIFHO MPOTHO3UPOBATh €TI0
pe3ynbratr, (GopMynHpoBaTh OOOOIIEHMSI M BBIBOJBl OTHOCHUTEIBHO JOCTOBEPHOCTH pPE3YJIbTAaTOB
UCCIIeIOBaHMs, COCTABIATh 0OOCHOBAHHBIN OTYET O MpoIeTIaHHON padoTe;

MPUOOpETaTh OMBIT YYEHHUUYECKON HCCIIEOBATEIbCKON M MPOEKTHOW JEeSTENIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PELIECHUs] MPaKTHYECKUX 3ajad,

NMPUMCHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHMUA.

3) pabota ¢ uHpOpManueit:

OPHEHTUPOBATbCA B pa3IMYHBIX HCTOYHUKAX HWHPOpMALUU (HAYYHO-TIOMYJISIpHAsl JHMTEpaTypa
XMMHUYECKOTO COJEpKaHMs, CIpaBOYHbIE TmocoOus, pecypcel MHTepHera), aHaIM3MpPOBATH
MH(POPMALINIO PA3INYHBIX BUIOB M (OPM IpeCTaBICHNS, KPUTUIECKH OLICHUBATH €€ JTOCTOBEPHOCTH
¥ HEIPOTUBOPEYHBOCTE;

(bOopMyITUPOBATH 3alPOCH U MIPUMEHATH PA3IUYHBIC METOMBI MPH MOUCKE M 0TOOpe MH(OPMAIUH,
HEOOXOIMMOM JIJIs BBITTOJTHEHUS YUEOHBIX 3a/1a4 ONpPEACIEHHOTO TUIIA;

NpUOOPETATh OMBIT HCIIOIb30BAHHUS HH(POPMAITIOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHUH U Pa3TUYHBIX
TIOUCKOBBIX CHCTEM;

CaMOCTOSATENIFHO BBIOMPATh ONTHMAIBHYIO ()OPMY TpencTaBIeHUS HHGOPMALUK (CXEMBI, TPapHKH,
JAMarpaMMBbl, TaOJHIIbI, PUCYHKH U IPYTHE);

UCIIONIb30BATh HAYYHBIA S3bIK B KAa4eCTBE CPEACTBA MpU paboTe C XMMHUYECKOW HH(pOpPMAIUCH:
NPUMEHATh MEXIpeaAMeTHbIe ((pu3nyeckne W MaTeMaTHUECKUE) 3HAKM W CHMBOJBI, (DOPMYIIBL,
ab0peBUaTypbl, HOMEHKIIATYPY;

HUCIIOJB30BaTh U HpeO6paSOBBIBaTL 3HAKOBO-CHUMBOJIMUCCKHUEC CPCACTBA HATTISITHOCTH.

OBJ'IaI[eHI/IG YHUBCPCAJIbHBIMU KOMMYHHUKATHBHBIMU I[GﬁCTBH)IMI/II

3aJ1aBaTh BOIIPOCHI o CYLLECTBY o0cy>x1aeMoit TEMBI B X0J1e nuanora
W/WIM  JUCKYCCHHW, BBICKA3bIBaTh HWJICH, (OPMYJIMPOBATH CBOU TPEIJIOKECHUS OTHOCHTEIHHO
BBIITOJIHEHMS TIPEJITIOKEHHOM 3a/1a4u;

BBICTyIIaTh € MPE3EHTALMENl Pe3yNbTaTOB IO3HABATEIBHOM  JEATEIBbHOCTH, IMOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAaMU IIPH BBIIOJTHEHUH XUMHUYECKOTO dKCIEPUMEHTA,
MPAKTUYECKONH pPabOTHI MO HMCCIEAOBAHUIO CBOMCTB HM3yYaeMbIX BEIIECTB, pealu3alud y4eOHOro
MPOEKTa u dbopmMynupoBaTh BBIBO/IbI
M0 pe3yJbTaTaM MPOBEAEHHBIX HCCIIETOBAHUN MYTEM COTJIACOBAHUS MO3UIIUHN B X0JIe OOCYKIICHUS U

oOMeHa MHEHUSIMU.

OBJ'IaI[eHI/Ie YHUBCPCAIIbHBIMHU PETYJIITUBHBIMU JCUCTBUSIMU:



CaMOCTOATENIBHO IUIAHUPOBAThb M OCYILECTBIIATH CBOIO ITO3HABATEIIBHYIO NEATEIBbHOCTD, OIPENEIss
e LenMM W 3a/a4M, KOHTPOJIMPOBATH M MO Mepe HEeoOXOAMMOCTH KOPPEKTUPOBATh MpeajaracMblit
JITOPUTM JCUCTBHUI MPH BHIMOJIHEHUHN Y4€OHBIX U HCCIEIOBATEIbCKUX 3ajad, BIOMpaTh Hamboiee
3G GEeKTUBHBIN CIOCO0 WX pemeHHs ¢ Y4ETOM TOJMY4YCHHS HOBBIX 3HAHWUH O BENIECTBAX W
XUMUYECKHUX PEAKLIUAX;

OCYHICCTBJIATE CAMOKOHTPOJIb CBOCH JeITEIIFbHOCTH Ha OCHOBE CaMOaHaIn3a M CAMOOIICHKH.

IMPEAMETHBIE PE3VJIBTATDBI
10 KJTACC

IIpenMeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckas XuMuUs» OTPaXKaroT:

c(hOPMUPOBAHHOCTH MIPEJCTABICHUI O XUMUIECKOW COCTABIISIFOIICH €CTeCTBEHHO-HAYYHON KapTUHBI
MHUpa, POJIM XUMHHM B IMO3HAHUM SBJICHUH NPUPOIbI, B (POPMUPOBAHUU MBIIUIEHUS U KYJIbTYpPBI
JMYHOCTH, €€ (PYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOJUMOM JUIsl peICHHs] IPAKTUYECKUX 33434 U
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U PUPOIHON CpeIe;

BJIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHHUH, KOTOpas BKJIOYAET: OCHOBOIOJATaOIIUE IOHATHUSA
(XMMHUYECKUII  3JE€MEHT, aToM, »JJEKTpPOHHas oO0OJloYKa aTromMa, MOJIEKYyJla, BaJEHTHOCTb,
AJIEKTPOOTPHUIIATEIILHOCTh, XUMHYECKas CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaléHHasi), MOJib, MOJISIpPHAs Macca, MOJISIPHBIM O00BbEM, YIJIEpOJIHBIA CKeNleT, (QyHKIHNOHATIbHAS
rpynna, pagukai, U30MEpHs, U30MEPBl, TOMOJOTUYECKUI Psill, TOMOJIOTH, YTIEBOIOPOABI, KHCIOPO
U a30TCOJAEPKALME COEAUHEHHUS, MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COCZIMHEHUS ); TEOPUH M 3aKOHBI (TEOpPHUs CTPOCHUS opranudeckux BemecTB A. M. Bytieposa, 3akoH
COXPAHEHHUS MACChI BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMUHU; MUPOBO33PEHUECKUE
3HAaHWA, JIe)KAIlUe B OCHOBE IIOHMMAHUS NPUYMHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBICHHH,
(aKTOJIOrMUECKUE CBEIECHUS O CBOWCTBAaX, COCTaBe, MOJIYYEHHUH U OE30MaCHOM HCHOJIb30BAHUU
BOXHEUIINX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOI IEATETLHOCTH YeIOBEKa,
c(OPMHPOBAHHOCTh YMEHUH BBIBIATh XapaKTEPHbIC MPHU3HAKK TOHATHHA, YCTaHABIMBATh HX
B3aUMOCBA3b, HUCIIOJIB30BaTh COOTBETCTBYIOLIUE IIOHATUS IIPU ONMUCAHUU COCTaBa, CTPOCHUS U
MPEBPALLICHUN OPTraHUYECKUX COCTUHEHU;

C(OPMHPOBAHHOCTh YMEHHUI HCIOJB30BATh XHMHUYECKYIO CHUMBOJHKY JUII  COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHON) (HOopMysl OpraHMYECKUX BEIIECTB U
YPABHCHUM XUMUYECKUX PEaKLMW, W3TOTABIMBATE MOJCIHA MOJEKYJ OPraHMYECKHX BEIIECTB VIS
WUTIOCTPALMM UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS,

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIUBATh NMPUHAJIEKHOCTh U3YUCHHBIX OPraHUYECKUX BEILECTB
0 HMX COCTaBy M CTPOCHHIO K ONpEACNEHHOMY KIAcCy/TpyIIe COeIUHEHUH (YIJIeBOIOPOJIBL,
KHCIIOPOJIT U a30TCOJAEp)KALlME COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMs), JaBaTh UM
Ha3BaHMs 1o cucremarndeckol Homenkinarype (IUPAC), a Ttaxke NpUBOIUTH TpUBHUAJIbHBIE

Ha3BaHUA OTACJIBHBIX OPTraHUYCCKUX BCIHICCTB (BTI/IJ'ICH, IMPOINUJICH, alCTUJICH, 3TUJICHTJIMKOJIb,



rviepuH, ¢eHon, GopManmbAeTH, aleTanblery]l, MypaBbUHAs KHUCIOTa, YKCYCHas KHUCIOTa,
OJICMHOBAsI KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TITI0K03a, PPyKTO3a, KpaxMal, [eJTI0103a, TJIUIHH);
c(OPMUPOBAHHOCTh YMEHHS ONPEICISITh BUIBI XHMHUECKON CBSI3M B OPraHUYECKHX COCTUHCHHSIX
(onuHapHBIE U KpaTHbBIE);

c(OPMUPOBAHHOCTh YMECHHS TIPUMEHSTH IMOJIOKCHHSI TCOPUH CTPOCHHS OPTaHMUYECKHUX BEIIECTB A.
M. byTtnepoBa nisi 00bsICHEHUSI 3aBUCHMOCTH CBOWMCTB BEIIIECTB OT MX COCTaBa M CTPOCHHS; 3aKOH
COXPAaHEHHUS MACChI BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTpOeHHE, (U3MYECKHE M XHMHYECKUE
CBOMCTBA TUIUYHBIX MPEJCTABUTENECH PA3IUYHBIX KIACCOB OPraHMYECKHX BeHIeCTB (METaH, 3TaH,
STUJICH, NPONWICH, aneTwieH, OyraaueH-1,3, merunOyraawen-1,3, OEH30J7, METaHOJ, ATAHOIN,
STWJICHTJINKOJb, TJIMIEPUH, (DEHON, aleTalbJIeTH]l, MypaBbHHAs M YKCYCHAas KHCJIOTHI, TIIFOKO3a,
Kpaxmall, IeJUII0JI03a, aMUHOYKCYCHAsi KHCJIOTa), WUIIOCTPUPOBATH T'€HETUYECKYIO CBSI3b MEXKIY
HUMHU YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUIl C HCIIOJB30BAHUEM CTPYKTYpPHBIX
dopmy;

c(OPMUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh WCTOYHHKH YTJIEBOJOPOJHOTO ChIpbsi (HE(DTH,
MPHUPOJIHBIN Ta3, Yroiib), CIOCOOBI WX MEePEpadOTKHM M MPAKTUYECKOE MPUMEHEHHE NPOAYKTOB
nepepadboTKH;

c(OPMUPOBAHHOCTh YMCHHI TIPOBOJIUTH BBIYHCICHUS 110 XHUMHYCCKHM YpaBHEHUSM (MacChl,
00BEMa, KOJMYECTBA MCXOIHOTO BEIIECTBA MU MPOAYKTA PEAKIIMU MO M3BECTHBIM Macce, 00BhEMY,
KOJIMYECTBY OJIHOTO u3 UCXOJHBIX BEIIECTB
WJIH TIPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIa/IeTh CUCTEMOU 3HAHUN 00 OCHOBHBIX METO/JAaX HAYYHOTO MO3HAHUS,
MCIONIE3YEMBIX B XMMHH MPU U3yUYECHUHU BEIIECTB M XUMUYECKUX sSBIICHUN (HaOII0AeHNe, U3MEpPEHHE,
AKCIEPUMEHT, MOJCIUPOBAHUE), MCIOJIb30BATh CHUCTEMHBICE XMUMHUYECKUE 3HAHUS ISl TPUHSITHS
pelieHui B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHHEM;
c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBWIA IMOJIb30BAHUS XUMHUYECKOW TOCYIOW U
Ja0opaTOpPHBIM 000PYIOBAaHHEM, a TAKXKE IpaBWia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMH IO BBITTOJHEHUIO JTA00PAaTOPHBIX XUMUUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUH MJIAHUPOBATH M BBIMIOIHATH XUMUYECKUN IKCIIEPUMEHT (TpeBpalleHus
OpPraHMYECKUX BEIIECTB NpPHU HArpeBaHHWM, TMONYYCHHE OTUJICHA M U3y4YEHHE €ero CBOWCTB,
KaueCTBEHHBIC PEaKIIMH OPTaHMYECKUX BEIIECTB, JACHATYypalus OCIKOB NMpPU HArpeBaHWUH, I[BETHBIC
peakuu OEIKOB) B COOTBETCTBHHM C IpPAaBUJIAMH TEXHHKH OC30MACHOCTH MpH OOpalIeHud C
BelIECTBAMU U J1a0OpaTOpHBIM OOOpYAOBaHUEM, MPEICTABIATh pPE3YJIbTaThl XUMHYECKOIO
SKCIIEpUMEHTa B (hopMe 3amucH YpaBHEHHI COOTBETCTBYIOIINX PeaKIuii 1 (OpMyIUPOBATH BHIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHHUI KPUTUYECKU aHATH3UPOBATH XUMUYECKYIO HHPOPMAITUIO, MTOTyIaeMYIO

U3 Pa3HBIX UCTOYHUKOB (CpEeACTBa MAacCOBOM nHpopmanuu, IHTepHET u ApyTux);



c(OPMHPOBAHHOCTh YMEHHMH COOJIIOJAaTh MpaBUiIa 3KOJOTMUYECKH LeIeco00pa3HOro MOBEICHUS B
OBITY U TPYIOBOU JEATEIBHOCTH B LIENAX COXPAHEHUS CBOETO 3/10POBbs M OKpY’KaloIIel MpUPOIHON
Cpelibl, OCO3HABaTh ONACHOCTh BO3JCHCTBHUS Ha >KMBBIE OPIaHU3MBI ONPEAEIEHHBIX OPraHMYECKHX
BEIIECTB, MOHMMas cMbIca mokaszarens [1/IK, mosicHATh Ha mpuMepax CIOCOOBl YMEHBIICHUS U
IIPEIOTBPALLEHHUS UX BPEIHOTO BO3ACHCTBHS HA OPraHU3M YEIOBEKa;

Ui 00YyYaroIUXCsl ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBbS: YMEHHUE NPUMEHSATh 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METO/IaX IT03HAHUS BEUIECTB U XMMUYECKUX SIBJICHUI;

IUIs CIETbIX U cIaboBUAALIIMX OOyYaIOUIMXCs: YMEHUE UCIOIb30BaTh PENbe(HO-TOUEUHYIO CUCTEMY

ob6o3nauenuii JI. bpaiins mist 3anucu XuMU4ecKux GOpMyIL.

11 KJIIACC

[IpenMeTHbIe pe3ysbTaThl OCBOECHUS Kypca «O01as 1 HeopraHueckasi XuMus» OTpaXKaroT:

c(OPMHUPOBAHHOCTh TPEICTABICHUIA: O XHWMHUYCCKOW COCTAaBJISAIONICH E€CTECTBCHHO-HAYIHOU
KapTHHBl MHpA, POJM XMUMHHA B TO3HAHWW SIBJICHUN TPUPOABI, B (OPMHUPOBAHWUHU MBIILIICHUS U
KyJbTypbl JHYHOCTH, €€ (yHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOOUMOM M  pEeUIeHUs
NPAaKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 3/0pOBBIO U
MIPUPOAHOM CpEE;

BJIQJICHUE CHUCTEMOM XUMHYECKUX 3HAHHUH, KOTOpas BKJIIOYAET: OCHOBOIOJArarolIUe IOHATHUS
(XMMHUYECKHUI 3JIEMEHT, aTOM, M30TOIl, S-, P-, d- 3JIEKTPOHHbIE OPOUTANIM aTOMOB, MOH, MOJIEKYJI,
MOJIb, MOJIAPHBIA 00BEM, BaJIEHTHOCTD, AJIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKast
CBsI3b (KOBAJEHTHAas, MOHHAs, MeTajlIn4ecKas, BOAOPOJAHAs), KpHCTANIMYecKas peIIéTKa, THUIIbI
XMMHMYECKHUX PEAKLMH, PACTBOP, IMEKTPOJIUTHI, HEAIEKTPOJIUTHI, HIEKTPOJIUTUYECKAs AUCCOLUALINS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW peaKkluu, XUMUYECKOE PABHOBECHUE); TEOPUU U
3aKOHBI (TEOpHs AJIEKTPOJIMTUYECKOW aucconmanuu, nepuoaumdeckuil 3akon J[. W. Menneneesa,
3aKOH COXPAaHECHMs MACCHI BEILECTB, 3aKOH COXPAHECHHS U IPEBPALICHUS DHEPTUU IIPH XUMHUYECKUX
peaKIusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMUHU, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIINE
B OCHOBE NOHMMAaHHsS MPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHUH, (paKkTonorniyeckue
CBEICHUSI O CBOMCTBax, COCTaBe, IOJIYYCHWH M OE30IaCHOM HCIOJIb30BAHUU BAKHEHUIIHX
HEOPraHMYECKUX BELIECTB B ObITY M MIPAKTUYECKON AEATEIbHOCTU YEI0BEKa;

C()OPMHPOBAHHOCT YMEHUI BBIABIATH XapaKTEpHble IPHU3HAKK IOHATUH, YCTaHABIMBATb MX
B3aMMOCBA3b, HCIIOIb30BaTh COOTBETCTBYIOIINE NOHATHA IIPU ONMCAHUU HEOPTAaHWYECKUX BEILECTB
U UX IIPEBPALICHUI;

c(OPMHPOBAHHOCTh YMEHHUI MCIIOIB30BaTh XMMMUYECKYIO CHUMBOJHUKY JUIs COCTaBJeHUs (HOpMyJ
BELIECTB M YypaBHEHHMH XMMHYECKUX peakuui, cucreMaruueckyro HomeHknarypy (IUPAC) u
TPUBUAJIbHBIE HA3BaHUS OTAEIbHBIX HEOPraHMYECKHX BeELIECTB (yrapHbIil ra3, YIJIEKHCIbIM Tas,
aMMuaK, raiméHasi U3BeCTh, Heral€Has U3BeCTb, IUThEBAs COJa, MUPUT U APYTHE);
C(OPMHPOBAHHOCTh YMEHHH ONPEACTATh BAJICHTHOCTh M CTEIEHb OKHUCICHUS XHMHUYECKHX

OJICMCHTOB B COCAMHCHUAX PA3JIMYHOTIO COCTaBa, BU[ XHMHYECKOM CBS3H (KOBaJ'IeHTHaH, HOHHAasd,



MeTaJUIMYecKasi, BOJOPOJHAs) B COCIMHEHUSIX, TUI KPUCTAUIMYECKOW PpEIETKH KOHKPETHOTO
BEIIECTBA (aTOMHas, MOJEKYJISIpHAs, WOHHAs, METAJIMYeCcKas), XapaKTep Cpeasl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHMI YCTAaHABJIMBATh MPUHAIJICKHOCTh HEOPTaHWYECKHX BEIIECTB IO MX
COCTaBYy K ONpENeNEHHOMY KIIacCy/TPYIe COCAMHEHHWH (IPOCThIe BEIIECTBA — METAUIBI H
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUS, KUCIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COTIH);

chOpMUPOBAHHOCTh YMEHHUN pacKpbIBaTh CMBICT Tepuoanueckoro 3akona [I. V. MengeneeBa u
JEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIOILY0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIINU;
cOpPMUPOBAHHOCTh YMEHHM XapaKTEepPH30BaTh OJJIEKTPOHHOE CTPOCHHE AaTOMOB XHMHUYECKHX
anemenToB 14 nepuonos Ilepuoguueckoit cuctembl xumuueckux snementoB J[. U. Menpeneena,
UCTIONB3YSl TIOHATHUS «S-, P-, d-DJIEKTPOHHBIC OPOUTAINY», «IHEPTETUICCKUE YPOBHM», OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB M MX COCIMHEHUH MO MEPUOJaM M
rpynnam [lepuoanueckoit cucremsl xumMuueckux 3neMeHToB 1. M. Menaeneesa;
chOpPMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETUUECKOM CBS3U
MEXKJy HEOPTraHMYECKHMMHU BELIECTBAMHU C ITOMOUIBIO YPAaBHEHUN COOTBETCTBYIOLIUX XHUMHUYECKUX
pEeaKLHii;

c(hOPMHUPOBAHHOCTh YMECHHS KJIACCHPHUIIMPOBATh XHMHUSCKHE PEAKIMU 110 PA3IUYHBIM MPH3HAKAM
(4nciy W coCTaBy pearupyroniux BEMIeCTB, TEIUIOBOMY 3(D(EKTy peakiuu, W3MEHCHHWIO CTCIICHEH
OKHCJICHUS DJIEMEHTOB, 00OPAaTUMOCTH PEAKIINH, YIACTHIO KaTajlnu3aTopa);

c(hOpPMUPOBAHHOCTh YMEHHH COCTABJISITH ypPaBHEHUS PEAKIHMN pPAa3IUYHBIX THUIIOB, TOJHBIC H
COKpaléHHbIE yPaBHEHHUS pEeaKIHii HOHHOTO OOMEHa, Y4YWThIBas YCIOBHS, NPU KOTOPBIX O3THU
peakuu UAyT A0 KOHILIA;

c(hOpPMUPOBAHHOCTh YMEHUU MPOBOJUTH PEAKIMH, TOATBEPKAAIOIINE KAadueCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPraHUYECKUX BEILIECTB, PACIIO3HABATH OIBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOPaxX HEOPTraHMYECKUX BEILIECTB;

c(OpPMHUPOBAHHOCTh YMCHHI PACKPBIBATh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIILHBIX pPEaKIIUN
MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OanaHca 3TUX PEeaKInii;

c(OPMUPOBAHHOCTh YMEHUW OOBSCHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOH pEaKIHH OT
pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO0 PAaBHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO
BozneiictBus (mpunnun Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHHH XapaKTEPH30BaTh XHWMHUYECKHE IMPOIECCHI, JIeXkKAIHEe B OCHOBE
MPOMBIIIJICHHOTO TONYyYEHHUsI CEpHOM KHUCIOTHl, aMMHaka, a Takke c()OopMHUPOBAHHOCTH
MpeICTaBiICHU 00 OOIMUX HAYYHBIX MPHUHIMIAX W SKOJIOTHYECKHX MPOoOJIeMax XUMHYECKOTrO
MPOMU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUH MPOBOIUTH BBIYUCIICHUS C MCIIOJIH30BAHUEM MOHITHS «MAcCOBasl OIS

BCHICCTBA B PaCTBOPLC», 00BEMHBIX OTHOIICHUM Ia30B IIpU XUMHUYCCKHX PCAKIUAX, MACChbl BCIICCTBA



wii o0bEMa Ta30B IO H3BECTHOMY KOJHMUYECTBY BEIIECTBA, Macce WM OOBEMY OIHOrO U3
YYacCTBYIOIMX B PEAKIIMU BEHIECTB, TEIJIOBOTO 3(PdeKTa peakiuu Ha OCHOBE 3aKOHOB COXpPaHECHUS
MAacchl BEIECTB, MPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHMH COONIOJATh TIpaBWjIa TOJIB30BAHUS XHWMHUYECKOW TOCYAOW W
JabopaTOpPHBIM 000PYOBAaHHEM, a TAKXKE IpaBWia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMH IO BBITTOTHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBIMOJHATh XUMHUYECKUNA IKCIEPUMEHT (pa3liosKeHue
IIEPOKCHJIa BOJOpOJAa B NPHUCYTCTBUU KaTalIM3aToOpa, ONPEAEIEHUE CPENbl PaCTBOPOB BEILIECTB C
MOMOIIBI0 YHUBEPCATBHOTO WHAMKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKON
peaKIyu, peaki MOHHOTO OOMEHAa, KaueCTBEHHbIE PEaKIWW Ha Cyib(ar-, KapOOHAT- U XJIOPHI-
aHUOHBI, HA KAaTHOH aMMOHMS, pEUIeHHE 3KCIHEPUMEHTAlbHBIX 3aJady Mo TeMaM «MeTtamael» u
«Hemerannb») B COOTBETCTBHM C MpaBWIAMH TEXHMKH O€30MacHOCTH TpH OOpalieHuu ¢
BEIIECTBAMU M JITAOOpAaTOpPHBIM  OOOPYJIOBAHUEM, TMPEACTABIATH PE3YJIbTaThl XUMHYECKOTO
SKCIIEpUMEHTa B (pOpMe 3amncu ypaBHEHHH COOTBETCTBYIOMINX PEaKIUil M ()OPMYITHPOBATH BBIBOIBI
Ha OCHOBE 3THUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTUYECKU aHATU3UPOBATH XUMUUECKYI0O HHPOPMAIHUIO, MTOTyYaeMYI0
U3 pa3HbIX UICTOYHHUKOB (CpPeICTBa MACCOBOM KOMMYHHKAIMK, IHTEpHET U IPYTHUX);
c(hOpMUPOBAHHOCTh YMEHHUI COONMIOJaTh MpaBUiIa IKOJIOTMYECKH IEeCO00pPa3HOro MOBEACHUS B
OBITY U TPYAOBOM AEATETLHOCTHU B IIENIAX COXPAHEHUS CBOETO 370POBbsI M OKPYKAIOIICH MPUPOTHON
Cpelpl, OCO3HAaBaThb ONACHOCTb BO3ACHCTBMSI HA JKUBBIE OpPraHU3Mbl ONPEICIIEHHBIX BEILECTB,
noHumast cmbican  mokaszatens [IJIK, mnosicHITP Ha mnpumepax CcHocoObl yMEHbBIIEHUS U
MPEIOTBPALEHHUS UX BPEIHOTO BO3ACUCTBUS HA OPraHU3M UEIOBEKa;

Ui 00y4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSMHU 37I0POBbS: YMEHHUE MPUMEHSITh 3HAHUS 00
OCHOBHBIX JIOCTYTIHBIX METOJIaX MO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHMUIA;

JUISL CIIETIBIX M CJIA0OBUIALIMX O0YyUYaloIUXCs: YMEHHUE UCIIONIb30BaTh PEeNbe(hHO-TOUEUHYIO CUCTEMY

o6o3nauenuii JI. bpaitnst nist 3anmucu XuMudeckux (hopmy!.



TEMATHUYECKOE IINTAHMPOBAHUME10

KJIACC
KoaunuecTBo yacoB DJIeKTPOHHBIE JesATeJIbHOCTD
No 1/ HaumeHoBaHue pa3aesioB KonTtpoan Ipakruyec = (UMdpoBbie) YUHUTE]IA ¢ YI4€TOM
) M TeM IPOorpaMmbl Bcero HBIE KHe 05pa30BaTeJILHbIe nmporpaMmmabl
padoThI padoTsI pecypchl BOCHUTAHUS
Paznen 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKON XUMHHU
Buneoypoku YcraHaBiuBaTh
https://videouroki.net/video/hi JOBEPUTEIILHBIE
miya/10-class/himiya-10-klass- | OTHOLIEHUSA MEXIY
. fgos/ Yuebuuk @okchopn YUUTENIEM U
[IpenmeT oprannueckon o
pel T p https:/foxford.ru/wiki/himiya o0yJaromuMucs,
11 xumuu. Teopus cTpoeHust ) 3 0 0 OTKpbITas XU CTIOCOGCTRYIOMHX
OpPTraHUYECKUX COCTUHECHUM https://chemistry.ru/ MO3UTHBHOMY
A. M. bytneposa Bu6mmorexa [{OK BOCIPUATUIO
https://lesson.edu.ru/ 00y HatONMKCS
POIILI TpeGoBaHuii 1
https://resh.edu.ru/subject/ NpOCKO yuuTens.
[ToOyxnath
Hroro no pazneny 3 00yJaronuxcst
Paznen 2. YriaeBoaopoabl COOMIOAATH Ha yPOKe
OOIIETTPUHSATHIC
BHHGOYPOKH ) ) . HOPMBI TTIOBEJICHHS,
htFps.//Vldeourokl.Pet/wdeo/hl MpaBHIa 0BIeHHs
mivya/10-class/himiya-10-klass- CO CTapuIHMH
1 [IpenenvHbIC ) 0 0 fgos/ YueOuuk Doxchopn (yaurensivm) 1

YTIEBOIOPOAbl — aJIKaHBI

https://foxford.ru/wiki/himiya
OTKpbITast XUMHUS
https://chemistry.ru/
bubmuorexa [JOK

CBEPCTHUKAMHU
(oOyuaromucs).
[TonnepxuBats B




https://lesson.edu.ru/
POIII
https://resh.edu.ru/subject/

2.2

HenpenensHubie
YTJIIEBOIOPOABI: AJIKEHBI,
aJIKaJIMEHBbI, AJTKUHBI

Buneoypoku
https://videouroki.net/video/hi
miya/10-class/himiya-10-klass-
fgos/ Yuebuuk ®okchopa
https://foxford.ru/wiki/himiya
OTKpBITast XUMUS
https://chemistry.ru/
bubnunorexa [JOK
https://lesson.edu.ru/

POIII
https://resh.edu.ru/subject/

23

ApomaTnueckue
YIJI€BOJOPOIbI

Buneoypoku
https://videouroki.net/video/hi

mivya/10-class/himiva-10-klass-
fgos/ YueOuuk @oxchopn
https://foxford.ru/wiki/himiya

OTkpbITast XUMHUS
https://chemistry.ru/
bubmuoreka [JOK
https://lesson.edu.ru/
POII
https://resh.edu.ru/subject/

24

[TpuponHbIC NCTOUHUKH
YTJIEBOJIOPOIOB U X
nepepaboTka

Buneoypoku
https://videouroki.net/video/hi
miya/10-class/himiya-10-klass-
fgos/ Yueonuk @okchopa
https://foxford.ru/wiki/himiya

JIETCKOM KOJUICKTHBE
JIEJIOBY1O,
JIPYKETOOHYIO
atMmocdepy.
Crpours
BOCIIUTATEIHHYIO
JESITEIILHOCTD C
Y4eTOM KYJIBTYPHBIX
pa3nuuuil AeTeu,
MOJIOBO3PACTHBIX U
WH/IMBHTy QTbHBIX
0COOEHHOCTEH.
IIpuBnexkarts
BHUMaHHUE
00yyJaromuxcs K
[IEHHOCTHOMY
ACHEKTy U3y4aeMbIX
Ha YpOKE SBJICHUH,
MOHATHI, TPUEMOB.
AHanu3npoBaTh
peallbHOE COCTOSIHUE
Jie] B yueOHOM
KJlacce/ Tpytme.
[ToOyxnate
0o0y4Jarmuxcs
co0mroaaTh Ha ypOKe
MPUHIIUIIBI Y4eOHOI
JUCITUTUIMHBL U
CaMOOpPTaHU3AIINH.
Opranu3oBbIBaTh
AKCKYPCHH, TIOXO/IBI,




OTKpbITast XUMHUS
https://chemistry.ru/
bubmuoreka [JOK
https://lesson.edu.ru/
POIII
https://resh.edu.ru/subject/

HWroro no pazneny

13

Paznen 3. Kuciopoacoaep:kamue opraHudecKkue coelMHeHUs1

3.1

Crouptsl. DeHon

Buneoypoku
https://videouroki.net/video/hi
mivya/10-class/himiya-10-klass-

fgos/ YueOuuk dokchopn
https://foxford.ru/wiki/himiya

OTkpbITast XUMHUA
https://chemistry.ru/
bubnnoreka [JOK
https://lesson.edu.ru/
POII
https://resh.edu.ru/subject/

3.2

Anpaerunpl. KapboHoBbIe
KucnoThl. CloXkHbIe 3(UpBI

Buneoypoku
https://videouroki.net/video/hi
mivya/10-class/himiya-10-klass-

fgos/ Yuebnuk ®oxchopn
https://foxford.ru/wiki/himiya
OTkpbITast XUMHUA
https://chemistry.ru/
bubnmoreka [JOK
https://lesson.edu.ru/

POII

AKCICIULIMH U T.II.
3amumarh
JIOCTOMHCTBO U
HWHTEPECHI
oOyJaromuxcs,
ITOMOTaTh JIETSIM,
OKa3aBIIUMCS B
KOH(JINKTHOU
CUTYyaIluu U/WIn
HeOIaronmpusITHBIX
YCIIOBHUSX.




https://resh.edu.ru/subject/

33

Yrnesoanl

Buneoypoku
https://videouroki.net/video/hi

mivya/10-class/himiva-10-klass-
fgos/ Yuebnuk doxchopn
https://foxford.ru/wiki/himiya
OTkpbITast XUMHUS
https://chemistry.ru/
bubmmorexa [JOK
https://lesson.edu.ru/

PO
https://resh.edu.ru/subject/

Hroro no pazaery

13

Pa3znen 4. A3oTcoaep:xamme OpraHudecKue coeJMHeH

HA

AMUHBI. AMUHOKHCIIOTEL.

Buneoypoku
https://videouroki.net/video/hi

mivya/10-class/himiva-10-klass-
fgos/ YueOuuk @oxchopna
https://foxford.ru/wiki/himiya

4.1 3 OTkpbITast XUMHUA
bemkn https://chemistry.ru/
bubmuorexa [JOK
https://lesson.edu.ru/
POIII
https://resh.edu.ru/subject/
Uroro no pazneny 3
Pa3zgea S. BeicokoMosieKy asipHbIe COeAMHEHU S
5.1 [Tnactmaccel. Kayayku. 2 Buneoypoku




Bonokna https://videouroki.net/video/hi
mivya/10-class/himiya-10-klass-
fgos/ Yuebnuxk @oxcdopn
https://foxford.ru/wiki/himiva
OTKpbITast XUMHUS
https://chemistry.ru/
bubnuoreka [IOK
https://lesson.edu.ru/

POIII
https://resh.edu.ru/subject/

HWroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

34 3 2
[MTPOTPAMME




11 KUIIACC

KosmuecTBo yacos DIeKTPOHHBIE JesiTeIbHOCTH YUHTEJIs C
No 11/ HaunmenoBaHue pa3ae/ioB Konrtpou IpakTuy (un¢posbie) y4€eTOoM IPOorpaMmbl
H TeM IPOorpamMMel Bcero bHBIE ecKHe o0pa3oBaTejbHbIE BOCIUTAHUS
padoThbI padoThbI pecypchl
Pa3nen 1. TeopeTruueckue 0CHOBbI XUMHH

CrpoeHue aTOMOB. bubmmoreka [JOK VYcranaBnuBaTh

[Tepuoauueckwii 3aKoH U https://lesson.edu.ru/ JIOBEPUTENIBHBIE OTHOILICHUS

[Iepuonnueckas cucrema POII MEXKAY YUYUTCIIEM U

XMMHYECKHUX 31eMEeHTOB /I https://resh.edu.ru/subject/ 00y4atoIIMMHCH,

W. Menneneena Bueoypoku CIOCOOCTBYIOILIUX
https://videouroki.net/video/hi HOSUTHBHOMY BOCIIPUATHIO
miva/10-class/himiya-10-klass- 00yYarOINMHCS
foos/ Yuebmuk Dokcdopr TpeOOBaHMI U TPOCKO

1.1 3 0 0 https://foxford.ru/wiki/himiya yUTEIL.
OTKpHITAA XHMHS [ToOyxnate 00yvaromuxcs
https://chemistry.ru/ BIIP g%g;iii;f;giiﬁ;hl
EI'D xumus https://vpr-
ege.ru/vpr/11-klass/khimiya TOBCICHIA, TpaBUIa
OTKpBITHIN OaHK 3aaHUI obmIeHIT €O CTapiMMH
ED (yuutensmu) u
https://fipi.ru/ege/otkrytyy- CBEPCTHIIAMH
bank-zadaniy-ege (0byuarommmHCs).
[ToanepxxuBath B JETCKOM
CTpoeHue BEIecTBa. bubanorexa LIOK KOJUICKTHBE [IEIOBYIO,
MHuoroo6pasue BemecTB https://lesson.edu.ru/ IPyKemo0HyI0 aTMocdepy.
1.2 4 0 0 POII CTpouTh BOCTIUTATEIHHYIO
https://resh.edu.ru/subject/ JEATEIEHOCTD C YYETOM
Buneoypoku KYJIBTYPHBIX pa3JIMuui

https://videouroki.net/video/hi

JIETE, MOJOBO3PACTHBIX U




miya/10-class/himiya-10-klass-
fgos/ YueOuuk @oxchopa
https://foxford.ru/wiki/himiya

OTKpbITast XUMHUS
https://chemistry.ru/ BITP
EI'D xumms https:/vpr-

ege.ru/vpr/11-klass/khimiya
OTKpBITHIN OaHK 3aaHUIA
EI'D
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

XUMHUYECKUE PEAKIIUU

1.3

Bbubnuorexa [JOK
https://lesson.edu.ru/

POII
https://resh.edu.ru/subject/
Buneoypoku
https://videouroki.net/video/hi
miya/10-class/himiya-10-klass-

fgos/ YueOnuk doxcdopa
https://foxford.ru/wiki/himiya

OTKpbITast XUMHUS
https://chemistry.ru/ BITP
EI'D xumms https:/vpr-

ege.ru/vpr/11-klass/khimiya
OTKpBITHIN OaHK 3aaHUIA
EI'D
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

Hroro no pazaeny

13

Pa3nes 2. Heoprannueckasi XuMus

VHIMBHTY ATEHBIX
0COOEHHOCTEH.
[IpuBnexkaTh BHUMaHHE
oOydaromuxcst K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha ypOKe
SIBJICHUI, IOHATHUH,
MIPUEMOB.

AHanu3upoBaTh peajbHOE
COCTOSTHUE JIe]T B Y4eOHOM
KJ1acce/ TpyTie.
[ToOyxmate 00yJIaromuxcst
co0Jr0/1aTh Ha YPOKE
MIPUHITUTIBI Y4eOHOM
JTUCHUIUTUHBL U
caMOOpraHu3aluu.
Opranu3oBbIBaTh
9KCKYPCHH, TTOXOJIBI,
OKCIICAUIIAH U T.II.
3amuinarh JOCTOMHCTBO U
MHTEPECHl 00yJaroIuXcs,
MOMOTaTh JIETSM,
OKa3aBIIUMCS B
KOH(JIUKTHOW CUTYyallun
W/WIH HeOMaronpusTHBHIX
YCIIOBUSIX.




2.1

MeTtannsl

bu6mmorexa [IOK
https://lesson.edu.ru/

POIII
https://resh.edu.ru/subject/
Buneoypoku
https://videouroki.net/video/hi

miva/10-class/himiya-10-klass-
fgos/ Yueonunk doxchopa
https://foxford.ru/wiki/himiya
OTKpbITast XUMHUS
https://chemistry.ru/ BITP
EI'D xummus https://vpr-
ege.ru/vpr/11-klass/khimiya
OTKpBITHINA OaHK 3aaHUN
EID
https:/fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

2.2

HewmeTauibl

bubmuoreka [JOK
https://lesson.edu.ru/

POIII
https://resh.edu.ru/subject/
Buneoypoku
https://videouroki.net/video/hi

miya/10-class/himiya-10-klass-
fgos/ Yuebuuk ®oxchopn
https://foxford.ru/wiki/himiya
OTkpbITas XUMUS
https://chemistry.ru/ BIIP
EI'D xumus https://vpr-
ege.ru/vpr/11-klass/khimiya




OTKpHBITHIN OaHK 3aJaHAN
ETD
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

23

CBs13p HEOPraHUYECKUX U
OpPTraHMYECKHX BEIIECTB

bu6mmorexa [IOK
https://lesson.edu.ru/

POII
https://resh.edu.ru/subject/
Buneoypoku
https://videouroki.net/video/hi

miya/10-class/himiya-10-klass-
fgos/ YueOnuk @okchopn
https://foxford.ru/wiki/himiya

OTKpbITast XUMHUS
https://chemistry.ru/ BITP

EI'D xumus https://vpr-
ege.ru/vpr/11-klass/khimiya

OTKpBITHINM OaHK 3aTaHUI
EI'D
https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

Hroro no pasaeny

17

Pa3zgen 3. XuMus u ’KU3Hb

3.1

XUMUS U )KU3HD

bubmuoreka [JOK
https://lesson.edu.ru/
POII
https://resh.edu.ru/subject/

Buneoypoku
https://videouroki.net/video/hi




miya/10-class/himiya-10-klass-
fgos/ Yuebuuk ®oxchopn
https://foxford.ru/wiki/himiya
OTkpbITast XUMUS
https://chemistry.ru/ BIIP
EI'D xumus https://vpr-
ege.ru/vpr/11-klass/khimiya
OTKpBITHINM OaHK 3aJaHUI
ETD
https:/fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

34




I[TOYPOYHOE ITNTAHMPOBAHUMEI10

KJIACC
Ne Kosaun4vecTBO 4acos Hara
JyeKTpOHHBbIe LM (POBLIE 00pa3oBaTeIbHbIE
n/ Tema ypoka Bcer Kontposbubl | IlpakTnyeckn | H3YYeHH
pecypchbl
n 0 e padoThbl e padoThl 1
[Ipeamer bu6nuoreka [IOK
OpraHMYECKO XUMUH, https://lesson.edu.ru/lesson/a9f3d191-5ele-
€é BO3HHKHOBEHIE, 1 4e24-ac02-efb16fa49f6a
pa3BUTHE U 3HAYECHUE POII
https://resh.edu.ru/subject/lesson/6149/start/1703
88/
Teopus crpoeHus
OpraHUYECKUX bubmmoreka [IOK
coequuenuii A. M. 1 https://lesson.edu.ru/lesson/c935a58c-ab0e-
Bytnepona, eé 4¢59-9dct-20517ae4b52e
OCHOBHBIE TTOJIOKEHHSI
Knaccudukanus u bubnmoreka [IOK
HOMEHKJIaTypa 1 https://lesson.edu.ru/lesson/726ee099-e1a9-
OpPTraHUYeCKUX 410f-b8be-b4cb589aeadl
BEIIIECTB.
AnkaHbl: coCcTaB U bubmmoreka [JOK
CTpOEHHUE, https://lesson.edu.ru/lesson/258ddc06-ec23-
TOMOJIOTHUECKUH pAJ 1 473c-b3d7-ed82fcaddd02
POII
https://resh.edu.ru/subject/lesson/6151/start/1499
93/
Meran u 3TaH — 1 bubanorexa HOK




MIPOCTENIINE
IIPEICTaBUTENH
aJIKaHOB

https://lesson.edu.ru/lesson/9641927f-bbc8-
44b9-b3ea-81a2be75c47a

AJIKEHBI: COCTaB U
CTpOEHHUE, CBOMCTBA

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/4038171e-4158-
4bd1-ae98-18dc1cfb9399

6 POIII
https://resh.edu.ru/subject/lesson/5412/start/2125
63/
DTWIEH U NPONUICH bubmuorexka [JOK
— TpocTenime https://lesson.edu.ru/lesson/05ab5925-ba8e-
. MpEeACTaBUTETN 499¢-840b-70b5e8db71ae
aJIKCHOB POII
https://resh.edu.ru/subject/lesson/5412/start/2125
63/
i
8 R —— https://lesson.edu.ru/lesson/399fdd14-4bal -
1O CBONCTED 48e5-a428-dae10d492c6e
ﬁgiii:::;l' bubnmoreka IIOK
9 CHHTCTIMECKOro https://lesson.edu.ru/lesson/6df23393-6108-4b9t-
ac01-a983b95b854a
Kay4dyKa U Pe3HHBI
ANKHMHBI: COCTaB U
0COOCHHOCTHU bu6mmoreka [JOK
10 CTpOCHHSI, https://lesson.edu.ru/lesson/05¢9a929-6741-
TOMOJIOTUYECKHH psijl. 4d7¢-84b5-009292468356
AneTtnieH.

11

Briuucnenuns mo




YPaBHEHUIO
XUMHYECKON pEaKIUKU

ApeHbI: OEH307 1
TONYOJ. TOKCHYHOCTh
apeHoB

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/d86d7d00-d5b4-
491d-aded-c3ddal9feefd

12 POII
https://resh.edu.ru/subject/lesson/4775/start/1504
94/
I'enernueckas CBS3b
13 YTJIEBOOPO/IOB,
MIPUHAICKAITUX K
Pa3IUYHBIM KJIaccaM
[Ipuponnsie bubnnorexa [JOK
HCTOYHHKHU https://lesson.edu.ru/lesson/99557a5¢e-2221-
14 YTJIEBOJIOPOJIOB. 43e0-97b8-983de535¢c44d
POII
https://resh.edu.ru/subject/lesson/6148/start/1704
61/
[Ipuponnsie bubnnorexa [JOK
15 HCTOYHUKHU https://lesson.edu.ru/lesson/99557a5¢e-2221-
YTJICBOIOPOJIOB. 43e0-97b8-983de535¢44d
KonTponbnas pabora bubnnorexa [JOK
16 10 pa3zeny https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-
«YTIeBOAOPOABI» 8ea5-44d63ccef518
[IpenenbubIC bu6mmoreka [JOK
OJIHOATOMHBIE https://lesson.edu.ru/lesson/5439¢18b-7440-
17 cnupthl. Bogoponnas 4b61-b1f84-c04fa471694f

CBA3b

POII
https://resh.edu.ru/subject/lesson/4769/start/1505




50/

MHOFOB_'TOMHLIG Bu6morexa LIOK
18 ;fII:JII)gII;;JII/IKOJIB . https://lesson.edu.ru/lesson/461aa9c8-cOef-4827-
a8e5-d12a0bedc826
TIIATIEPHH
®deHout: cTpoeHue bubnuoreka [IOK
MOJIEKYJIBI, https://lesson.edu.ru/lesson/649883b8-7c5f-
¢busznueckue u 4£16-896¢-10a2278b08f1
19 N
XHUMHYCCKHE CBOMCTBA, POII
MIPUMEHEHUE https://resh.edu.ru/subject/lesson/5727/start/1505
77/
AJLIEruamr: bu6nmoreka [JOK
dbopmanbaerug u https://lesson.edu.ru/lesson/8664b319-0ba3-
20 areTaabJaCTh/I. 4945-b076-cb7ae5858b90
Aneron POII
https://resh.edu.ru/subject/lesson/4776/start/1506
04/
OIHOOCHOBHEIE bu6mmoreka [JOK
21 npeaesbHbIe https://lesson.edu.ru/lesson/b4feaa04-3438-
KapOOHOBBIE KUCITOTHI 4b57-a3ec-ba0f9fe63c0d
[IpakTuueckas pabora
2 Ne 2. «CBoiicTBa
pacTBopa yKCyCHOM
KHCJIOTBI»
CreapuHoBas u
OJICMHOBAsI KUCJIOTHI,
23 Kak MpeICTaBUTENN

BBICIITNX KapOOHOBBIX
KHUCJIOT




Mbina kak conu
BBICITUX KapOOHOBBIX

24
KHCJIOT, UX MOFOIIIEE
nelcTBUE
CrnoxHble 3(hUpbI Kak
MPOU3BOIHBIC bubnuorexa [JOK
25 KapOOHOBBIX KUCIOT. https://lesson.edu.ru/lesson/71ac43f2-a0d4-
I'unponu3 coXHbBIX 4945-a0eb-1e59cd5{4dof
3¢upoB
Kupsl: rugponns, bubmuorexka [JOK
2% MPUMEHEHHUE, POIII
Ouooruyeckast pob https://resh.edu.ru/subject/lesson/5952/start/1506
KHUPOB 31/
VrneBodwl: cocTas, bu6mmoreka [JOK
KJIacCU(pUKAIIHSL. https://lesson.edu.ru/lesson/709ce43a-deb6-
Baxmneiimme 4281-963b-01d2e212d4d0
27
MPEACTABUTENH: POIII
TJII0K032, (pyKTO3a, https://resh.edu.ru/subject/lesson/6150/start/1506
caxaposa 87/
Kpaxman u nemmtonosa bu6mmoreka [JOK
KaK TMPUPOTHBIC https://lesson.edu.ru/lesson/690tbb76-f94a-4{77-
78 MOJIUMEPHI bbbe-3d3ae748f716
POIII
https://resh.edu.ru/subject/lesson/5413/start/1507
14/
KontponbHas padota BuGmiorexa LIOK
29 1o pasAeity https://lesson.edu.ru/lesson/66a7bd94-2bc5-
«Kucnopoacoaep:xary

HC OPraHUYCCKHUC

4ec7-b7c7-f1893919d25a




COCTMHCHHMS
AMUHBI: METWJIAMUH U bubmuoreka [JOK
30 AHUJINH 1 https://lesson.edu.ru/lesson/0c608a59-4¢69-
4481-839¢-9205f201b73¢
AMWHOKHCIOTHI . bubmuoreka [JOK
benku. https://lesson.edu.ru/lesson/c2f2f3d7-43d1-
31 1 4873-ace0-78eca6009628
POII
https://resh.edu.ru/subject/lesson/4743/start/1507
42/
32 Hrorosas pabora 1
OcCHOBHBIEC TOHSTHS bubnuorexa [JOK
XUMHH https://lesson.edu.ru/lesson/45b81dac-acba-
BBICOKOMOJIEKYJIIPHBIX 440e-99e3-14c3ba78050a
33 . 1
COCIMHEHUN POIII
https://resh.edu.ru/subject/lesson/6095/start/1508
23/
OCHOBHBIE METOIBI bu6mmoreka [JOK
CUHTE3a https://lesson.edu.ru/lesson/1600e4a4-d259-
14 BBICOKOMOJIEKYJISIPHBIX 1 4ba9-9632-994faedce3 66
COCTUHEHUN. POII
[TnacTmacchl, https://resh.edu.ru/subject/lesson/6095/start/1508
Kay4JyKH, BOJIOKHA 23/
OBIIEE KOJIMYECTBO 34

YACOB IIO ITPOT'PAMME




11 KUIIACC

Ne KoanyecTBO yacoB Jara
JyeKTpOHHBbIE LM (POBLIE 00pa3oBaTeJIbHbIE
n/ Tema ypoka Bcer | Koutpoabn [IpakTnyeck H3Y4YeHH
pecypcbl
n 0 ble padoThI ue padoTbl A
bu6nmoreka [IOK
X KT SeMe https://lesson.edu.ru/lesson/20b1df2e-6ced-
FIMHTAICCIHI SJCMEHT. 435b-b6dc-5155d30a45fa
1 AToM. DneKkTpoHHas 1 POII
KOHQUIypaIli1 aToMoB https://resh.edu.ru/subject/lesson/6479/start/150
989/
Hentomeckas bu6nmmoreka [IOK
. f . I; e https://lesson.edu.ru/lesson/e7d48881-055d-
HCTOMA XHMITICCIHX 49da-a49¢-7375¢3d033e9
2 snemenToB Jl. . 1 POII
M
CHACICCEA H YHCHHE O https://resh.edu.ru/subject/lesson/6332/start/151
CTPOEHHUH aTomMa
021/
3aKOHOMEPHOCTH bubmmorexa [JOK
W3MEHEHUS CBOMCTB https://lesson.edu.ru/lesson/e7d48881-055d-
3 XUMHYECKHUX DIIEMEHTOB I 49da-a49¢-7375¢3d033¢e9
U UX COENUHEHUH I10 POIII
rpyTIaM | Iepruoiam. https://resh.edu.ru/subject/lesson/6332/start/151
021/
CrtpoeHue BelecTa. bu6mmoreka [IOK
XUMHAYECKAs CBA3D https://lesson.edu.ru/lesson/2859%ec02-8ecd-

4 ! 4c¢d8-8531-edad9626081b
https://lesson.edu.ru/lesson/a9c9a61e-e387-
4ffe-bcfb-aca9c¢7241b21
POIII




https://resh.edu.ru/subject/lesson/5581/start/151
081/

BaneuTHOCTE.
DJIEKTPOOTPUIIATETHLHOC
Tb. CTeeHb OKUCIICHUS.

bu6mmorexa [IOK
https://lesson.edu.ru/lesson/12bfc348-007f-
4796-bcda-180fc6b720fe

POIII
https://resh.edu.ru/subject/lesson/5581/start/151
081/

ITonsiTHE O IMCTIEPCHBIX
cucreMax. IcTUHHEIEC U
KOJUJIOMIHBIE PACTBOPBHI.
MaccoBas goist
BEILIECTBA B PACTBOPE

bu6mmorexa [IOK
https://lesson.edu.ru/lesson/8ae38be6-e06£-
4fae-9729-69903109968

POIII
https://resh.edu.ru/subject/lesson/4939/start/151
134/

Knaccudukarus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COEIMHEHUI.
I'ereTnueckas CBA3b

bu6mmorexa [IOK
https://lesson.edu.ru/lesson/5e¢33bc30-805d-
41fe-bf72-860434145157

Krnaccudukanus
XMMHYECKHX PEAKIUi B
HEOPraHUYECKOU 1
OPraHUYECKOU XUMHH.

bu6mmorexa [IOK
https://lesson.edu.ru/lesson/75637222-d397-
4bla-810a-cc7bca9e8alc

POII
https://resh.edu.ru/subject/lesson/4938/start/151
107/

CKOpOCTh peakiuu.
OOGpaTuMbIe peaKIluu.
XumMuueckoe
paBHOBECHE

bu6nmmoreka [IOK
https://lesson.edu.ru/lesson/fOcb5def-307e-
4575-89d0-86041b603655
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-




bb92-35d1ab69f9ba

[TpakTuueckas padota
Ne 1. «Baustame

10 pazIUYHBIX (HaKTOPOB HA
CKOpPOCTh XUMHUYECKOM
peaKIm
SHeKTponnanle)CKaﬂ BuGmorexa LOK
11 ii;f;lga:;;'m;wuﬂn https://lesson.edu.ru/lesson/237cdb54-2787-
’ 4817-8330-6¢027b075645
IM'maponuz
OKHCITUTENTBHO- bubnmorexa LHOK
BOCCTAHOBHTOILHLLC https://lesson.edu.ru/lesson/8f219cef-7a8a-
44d5-b58a-b3d1b2eeb237
12 peaknuu. [Tonsarue 06 POIII
STCKTPOIMIE pacn? apop https://resh.edu.ru/subject/lesson/3523/start/151
Y paCTBOPOB COJICH 161/
KonrposbHas padora mo
13 pasnerny
«Teopernyeckue
OCHOBBI XUMHUI»
OO0mmas xapakTepuCTHKa bubmmoreka [JOK
METaJIOB https://lesson.edu.ru/lesson/a0dSbd16-683e-
14 4ale-8073-70c604e9¢862
POIII
https://resh.edu.ru/subject/lesson/3493/start/151
213/
CrutaBbl METAJLIOB. bu6mmorexa [IOK
15 DNEKTPOXUMHUUYECKUI POII

PAX HaPsKEHUI

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




MCTaJIJIOB

293/

XMMHYECKHUE CBOICTBA

BOKHEHUIITUX METaJIJIOB bubmuoreka [JOK
16 (HaTpuii, Kauif, POIII
KaJIbIIUH, Mardui, https://resh.edu.ru/subject/lesson/5814/start/151
AITIOMUHUI) U X 239/
COEeIUHEHUN
. bubnmoreka [JOK
XHUMHYECKHE CBOMCTBA
17 Xpoma, MEIH U UX Pl
POMa, Hv https://resh.edu.ru/subject/lesson/3534/start/151
COeVMHEHNI
266/
. bubmuorexa [JOK
XHUMHYECKHE CBOMCTBA
18 a, JKenesa POl
TR, K Hv X https://resh.edu.ru/subject/lesson/3534/start/151
COeMHEHNI
266/
[TpakTuyeckas pabora
No 2. "Pemmienue bubmuoreka [JOK
19 AKCIEPUMEHTAJIBHBIX https://lesson.edu.ru/lesson/6545ec44-34c5-
3a11a4 [0 TEME 4316-826b-a648d7d6fef7
«MeTaiie»"
OO01as xapakTepucTHKa bu6nmoreka [IOK
HEMETAIUIOB https://lesson.edu.ru/lesson/2390b83e-a935-
20 4¢96-bd3a-2526d9¢1139
POIII
https://resh.edu.ru/subject/lesson/5939/start/151
320/
duznyeckue CBOMCTBA bu6mmorexa [IOK
21 HEMETAJLJIOB. https://lesson.edu.ru/lesson/ctb70c37-2784-

Annorponust

4c66-be05-b0966dffb673




HEMETaJIOB (Ha
npuMepe KUCIopoa,
cepsl, pochopa u
yraepoaa)

22

XUMHYECKHE CBOMCTBA
rajoreHoB, CEPhI U UX
COeIMHEHUN

23

XUMHUYECKHE CBOMCTBA
azora, gocdopa u ux
COeIUHEHUU

24

XMMHYECKHE CBOUCTBA
yIrJepoia, KpeMHUS U UX
COeIUHEHUN

25

IIpumenenune
Ba)KHEHIITNX
HEMETAJLJIOB U UX
COeIUHEHUN

bubmuoreka [JOK
https://lesson.edu.ru/lesson/ctb70c37-2784-
4c66-be05-b0966dftb673

26

O060061IeHNE U
cucTeMaTH3aIMs 3HaAaHUH
o TeMe «HemeTamin.
Brrancaenuns no
YPaBHEHUSAM
XUMHUYECKUX PEaKIUN U
TEPMOXUMHUYECKHE
pacyéTsl

27

[TpakTuyeckas pabora
Ne 3. «Pemienue
IKCTIEPUMEHTAITLHBIX
3a7a4 110 TEME

bubmuoreka [JOK
https://lesson.edu.ru/lesson/7¢19b0ba-7815-
4db3-8614-d0ac5b740b3b




"Hemeramsr"»

KonrponbHas padora no

bubmuoreka [{OK

28 TeMaM «MeTauibhy U https://lesson.edu.ru/lesson/029¢e9f3-6675-
«HemeTamibny 4682-9ba8-7fcaScal8277
bubmuoreka [JOK
Heopraanueckue u https://lesson.edu.ru/lesson/35¢2be59-f1c6-
29 OpPTraHUYeCKHUEe KUCIIOTHI 46¢6-910c-46a0576d6924
U OCHOBaHUS https://lesson.edu.ru/lesson/58903722-79bc-4b22-
b276-114fab0dd141
Amdoreprsie bu6mmorexa [IOK
S ——— https://lesson.edu.ru/lesson/46b429e4-931c-
opraeckie 43tb-a2ba-be9eObbeddef
30 F—— https://lesson.edu.ru/lesson/c6c5af9a-9645-
e I ecKs s 4604-9834-59151d566a61
POII
HEOPranTHetrn: https://resh.edu.ru/subject/lesson/4960/start/151
OpPraHUYECKUX BEIICCTB
374/
Ponp xumMuu B
obecnedeHmn . bu6nuoreka [IOK
31 Zizg;)er:;:zz:% " https://lesson.edu.ru/lesson/b8e4d657-2¢c7-
. 4860-8583-9f76edc8a59f
MHIIEBOM 0€30ITaCHOCTH,
Pa3BUTHH MEIUIIUHBI
oné);iiTiz;ZiifxOG bubmuoreka [JOK
https://lesson.edu.ru/lesson/f5999557-18c8-
3p | TpuHAATAX 4853-8320-588bf830407a
MPOMBIIIICHHOTO

MOJTYYECHUS BaXKHEUIIINX
BEILIECTB

POIII
https://resh.edu.ru/subject/lesson/3514/start/




POII
33 Hrorosas pabora 1 https://resh.edu.ru/subject/lesson/3504/start/151
485/
34 XuMUs 1 310pOBbE 1
YeloBeKa
OBILEE KOJIMYECTBO

YACOB IIO ITPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI JUISI VUEHUKA

Xumust 10 kmace INabpuensa O. C., OctpoymoB U. I'., CnagkoB C. A. 2022, AkmuoHepHOE OOIIECTBO
«M3narensctBO «IIpocBerienue»
Xumus 11 knace I'abpuensn O. C., OctpoymoB U. I'., CnaakoB C. A. 2021, AxkunoHepHoe oOIIECTBO

«M3narenscTBO «IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Xumus 10 kmace INabpuensu O. C., OctpoymoB U. T'., Cnagko C. A. 2022, AkimoHepHOE 0O0IIECTBO
«M3narenscTBO «IIpocBemienner»

Xumus 11 knace I'abpuensn O. C., OctpoymoB U. I'., CnaakoB C. A. 2021, AxkunonepHoe oOIIECTBO
«3marenscTBO «IIpocBemenne»

Pa6ouas Tetpanp 10-11 xmacc INabpuensu O. C., Cmanko C. A ,OctpoymoB U. T'., 2022, AkimoHepHOe
obmrectBo «M3aarenscTBO «IIpocBemnienne»

Tpenaxép mo xumuu K yueOnuky 10-11 knacc I'.E. Pymsutuca, @.I'. ®enbamana / A.Jl.Mukutiok, 2020,
«M3narenscTBO «OK3aMEH»

3amaunuk o xumuH :10-11 kmace / Kysnenosa H.E, JIésun A.H., 2004 N3natenbckuii neHTp»BenTana-

['pad».

OUPPOBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPCBHI CETUMHTEPHET

Tpenaxep «Ob6mako 3HaHUI» https://www.imumk.ru/offer/9022

Buptyansnas nabopartopus https://content.edsoo.ru/lab/subject/4/Ypoku

xumuu Ha PDOII https://resh.edu.ru/subject/29/

DJEeKTPOHHBIN OaHK 33JaHUH IS OLIEHKH ()YHKIMOHAIBHON IPaMOTHOCTH
https://fg.resh.edu.ru/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti OTKpsITBIH

6ank 3aganuii OI'D https:/fipi.ru/oge/otkrytyy-bank-zadaniy-oge DnemeHTHI O0NBIION HAyKH

elementy.ru

udposoii cepBuc «Jlomamnue 3aganus https:/ https://media.prosv.ru/

Otkpeitas xumus https://chemistry.ru/

BIIP EI'D xumus https://vpr-ege.ru/vpr/11-klass/khimiya




OtxpeiThiii 6ank 3amanuii EI'D https:/fipi.ru/ege/otkrytyy-bank-zadaniy-ege [{udposoit

cepauc «4 caam EI'O». Xumus. Moayib o peleHuto TpyAHbIX 3a/1a4

https://shop.prosv.ru/ya-sdam-ege-ximiya21477




