MUHUCTEPCTBO INPOCBEHIEHUSI POCCUMCKOMN ®EJAEPALIMU

i
MunucTepcTBO 00pa3oBanns Kuposckoii 061acTu

AnmuHucTpauus BepxHekaMcKOro MyHHIHNIAJIbHOTO OKpyra

MKOY COUI c.Jlofino
PACCMOTPEHO COI'JTACOBAHO Y"DBEP)KI[EHO
Pykosonuresns [LIIMO 3YBP 40 ,ledpeKTOpa 2
o _ 73
Ty ool OZE RS2
Tananosa I'.JI. besrauesa H.B. \ lﬂe.uenosa— / lm “HKOBaﬂ B.,

npotokon Nel ot «28»08 .2023 r. «28» 08 2023 r.

PABOYAS ITPOI'PAMMA
(ID 492414)

y4eOHoro npeamera «Xumusi. ba3zoBblii ypoBeHb» |

1t obydaromuxest 10 — 11 kiaccoB

Jlo¥ino, 2023






HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMUMHM Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHus
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickort denepanmmny, TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOTpaMMBbl  CPEAHEro O0IIero 0o0pa30BaHUsA
(®OIT  COO), npencraBneHHbIXx B dDenepasbHOM  TOCYAAPCTBEHHOM
obOpazoBarenpbHOM cTanmapre COO, c¢ yuérom KoHmenmmu mnpenogaBaHus
y4eOHOro mpeaMmera «XuMus» B 00pa30BaTENbHBIX OpraHu3anusx Poccuiickoii
denepanuy, peamu3yIOlMX OCHOBHBIE 00pa3oBaTelibHbIE MPOTPAMMBbI, U
OCHOBHBIX mnoyiokeHnd «CrpaTerum pa3BuThs BocnutaHuss B Poccuiickoi
®deneparuu Ha niepuon 10 2025 roga» (Pacmopsbkenue I[IpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY NOAXOIOB K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONPEIAECICHHUIO
oO1ielt crpaTeruy 00y4eHus, BOCIIUTAHUS U Pa3BUTHUSI OOYYAIOIINXCS CPEJACTBAMHU
yueOHoro npeamera «Xumus» aist 10—11 kimaccoB Ha 0a30BOM YPOBHE COCTaBUIU
koHnentyainbHble mojioxkeHus PI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICNIEH,
COJIepKaHUsl, pPe3yJbTaTOB OOy4YeHUs] U TPeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pa3oBaTeIbHON OpraHu3allid, SBJISETCS HEOThEMJIEMON YacThl0 HX
oOpa3oBaHHOCTH. OHO CHYXUT 3aBEpIIAONIMM JSTalOM peajlv3alld  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YpOBHE KIIIOYEBBIX IIEHHOCTEW, MNPUCYIIHX
LEJIOCTHOM CHCTEME XHMHUYECKOTO 00pa30BaHMs. OTH LEHHOCTH KAacaroTCs
MO3HAHHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHKS MUPOBO33PEHUS U O0IIEH KYJIbTYpPhI
YeJioBeKa, a TakKKe OKOJIOTHYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pOBbI0 M TIpUpPOAHOW cpene. Peanmsyercs xumuueckoe oOpa3oBaHUE
oOyyJaromuxcs Ha ypOBHE CpeHEro 0oO0IIero oopa3oBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XUMHS», COJEpkKaHUE U IOCTPOEHUE KOTOPOro ONpPENIENICHbl B
nporpaMme 1O XUMUU C y4€TOM CHenuUKd HayKu XUMHUH, €€ 3HAYeHUS B
MO3HAHUU TPUPOJBI U B MATEPUATLHOM >KM3HU OOIECTBA, a TaKkKe C Yy4ETOM
oOmMX wened M TMPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoanus B Poccutickoit denepaium.

XUMHsI KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAyK MTPAeT 0COOYI0 poJib B
COBpEMEHHOW IMBWJIM3AIMH, B CO3JJaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHKE PALIMOHATIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPY’KaIOIeM MUpPE KaK O €IMHCTBE
NPUPOJIBI U YeJIOBEKa, KOTOpoe (HOpMHUPYETCS B XUMHH HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIETO MHUPA, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMU M BO3MOXXHBIMU 00JIACTSMU TPUMEHEHUS.



TecHO B3aMMOJEHCTBYSl C IPYTMMH €CTECTBEHHBIMM HAayKaMH, XMMUsS CTaJla
HEOTHEMJIEMOI 4acThI0O MUPOBOU KYJIbTYPhI, HEOOXOJUMBIM YCIIOBUEM YCIIEUTHOTO
TpyJa W >KM3HU Kaxjaoro uieHa oOuiectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJaTeNbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMI HampaBjieHa HAa pEUICHUE
IJI00ABHBIX MPOOJIEM YCTOWYMBOIO pPa3BUTHSI YENOBEYECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTMYECKON 0€30IMaCHOCTH U OXPAHbI 3[I0POBbS.

B cootBercTBUM ¢ OOmMMH LEISIMH U TPUHIUIAMH CpPEIHEro OOIIEero
oOpa3oBaHus conaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3Y4YEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOMICKYJIbTYPHYIO MOJITOTOBKY
oOydJarmomuxcd, HEOOXOAUMYI0 UM JJIsi  BbIpAOOTKH  MHPOBO33PEHUECKHUX
OPUEHTUPOB, VYCIEIIHOIO BKJIYEHUS B JKU3Hb COLMYMA, [POJOHKECHHS
00pa30BaHMs B Pa3IMUHBIX 00IACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocTaBnsitoliuMu  TIpeIMEeTa  «XUMHUSD»  SIBIAIOTCS 0a30Bble  KypChl —
«Oprannyeckas xumuss» U «OOIass W HEOpPraHuyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SBIAIOTCS OCHOBBI 0a30BOIl HAYKH: CHUCTEMaA
3HAHUU M0 HEOPTaHMYECKON XMMHUU (C BKIIOUCHHEM 3HAHUHN W3 OOLIEH XUMUH) U
opraHnyeckor xumuu. @OpMHUPOBAHME NTAHHOW CUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera O00eCreyrMBaeT BO3MOXKHOCTh PACCMOTPEHUS BCEro MHOrooOpasus
BEII[ECTB HA OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa coaepxaHusi KypcoB — «Opranunyeckas xumus» u «OOmas u
HEOpraHu4ecKass XHMHS» C(HOPMUPOBAHA B NPOrpaMMe IO XHMMHUHU Ha OCHOBE
CUCTEMHOI'O TOJXOAa K M3y4yeHUI0 Y4YyeOHOro wmartepuaia U 0OyClIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONpPEAeNEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHM4eCKOM XUMHUHU BEILECTBA
pacCMaTpUBAIOTCSI HAa YPOBHE KIIACCHYECKOM TEOPUM CTPOCHHUS OPTaHHYECKUX
COCIMHEHUW, a TakKke Ha YPOBHE CTEPEOXMMHUYECKHX U JJIEKTPOHHBIX
OpeICTaBIeHU O cTpoeHuu BemecTB. CBeaeHHs 00 H3yd4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOJIOB /10 CJIIOKHBIX OMOJIOTHYECKU
aKTHBHBIX COEAUHEHUH. B Kypce OpPraHM4eCcKOM XHWMHUH IIOJIY4YarOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHUs MEPBOHAYAIIbHBIC
IPEICTABIICHUS O XUMUYECKON CBS3M, KIAaCCU(UKALMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKOM pEaKI1u.

[Ton HOBBIM yriioM 3peHHs B mpeaMere «XuUMHsS» 0a30BOTO YPOBHS
paccMaTpuBaeTCs M3Y4YEHHBI Ha YpOBHE OCHOBHOIO 001Iero oOpa3oBaHUs
TEOPETUYECKU Marepuan u (PaKTOJIOrMUYECKHE CBEACHUS O BELIECTBAX M
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHS» OOYyYaroIIUMCS TPEIOCTAaBIACTCS BO3MOXHOCTh OCO3HAaTh 3HAYCHHE
HNEPUOJANYECKOTO 3aKOHA C OOILETEOPETUUYECKUX U METOOJOTMYECKHX IMO3MIIHM,



riy0Xe TMOHSATh HCTOPUYECKOEe U3MEHEeHHEe (yHKUUH 53TOro 3akoHa — OT
00o00MmaroIIeli 10 0OBSICHSIONMEH U MPOTHO3UPYIOIEH.

Envnas cucrema 3HaHMM O BaKHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHHHU, a TAKKE O XUMHUYECKUX PEaKIHUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpOTEeKaHus JomojHsercs B Kypcax 10 m 11 kmaccos
AIIEMEHTAMHU COJICPKAHMS, HMEIOMIMMH KYJIbTYPOJIOTHUECKUNH € TMPHUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TIOHMMAHHWIO B3aWMOCBSI3U XUMHUHU C
JPYTUMHU HayKaMH, PacKpbIBAlOT €€ pojb B IMO3HABATEIbHOM M MPAKTUYECKOM
NESATEIbHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K MPOLECCY
TBOpUYECTBA B 00JIACTH TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT
BBIITYCKHUKY OPHUCHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEW, KPUTHUECKH OCMBICIMBATh HWH(OpMALNIO U
OpUMEHSATh €€ HJis TIOTNOJHEHUS 3HAaHUM, PEIICHUS WHTEJUIEKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX MCCIIEIOBATEIbCKUX 3a7a4. B 1enom conepkanue ydueOHOTO
npeaMera  «XWUMHUS» ~ JTAHHOTO  yPOBHS  WM3Y4YeHUS OPHUCHTUPOBAHO  HA
dbopmHpoBaHrEe y OOy4YarIIMUXCSs MHUPOBO33PEHUYECKON OCHOBBI JJII MOHUMaHUs
¢unocopckux HAEH, TaKUX Kak: MaTEepUAIbHOE €IUHCTBO HEOPTaHWYECKOTO W
OpraHUYeCcKOro Mupa, OOYCIOBJIECHHOCTh CBOWCTB BEIECTB HUX COCTaBOM U
CTPOEHUEM, TI03HABAEMOCTh MPHUPOJHBIX SBIECHUN NYTEM OKCIEPUMEHTA U
peIIeHHs] TPOTUBOPEYMA MEXAY HOBBIMH (paKTaMH UM TEOPETHUUYECKUMH
IPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJIOTHYECKUX MPOoOJeM, a
Takke MpoOJeM cOepeXeHUs] SIHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/1aHUsI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmmane pemenuss 3a7ad4  BOCIUTAHUSA, PA3BUTHS M COLMAIU3AINU
OOyJaromxcs MPUHATHIE MPOTPAMMON MO XHMHUU TMOAXONbI K OMPEICICHUIO
COJIEp)KaHUsI M TOCTPOEHUs TpeIMeTa mpeaycMaTpuBaroT (HOPMHUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, HMEIOMMX 0a30BO€ 3HAYCHUE JUIs
pPa3sIUYHBIX BHJIOB JIEATEILHOCTH: pEIICHHs Mpo0JeM, TOWCKa, aHauu3a W
00paboTk MHPOPMALIMH, HEOOXOIUMBIX JJIsl PUOOPETEHHUS OIbITa IPAKTUYECKOM
U HCCIEA0BATENIbCKOW JESTENIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpemnojgaBaHus XMMHM KaKk Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs, TaK U HAa YPOBHE CpeHEr0 00I1Iero o0pa3oBaHusl, MPU OMPeaeTICHUN
COJIEp>KaTeNIbHOM XapaKTepUCTUKHU LeJeld H3ydeHUs MpeAMeTa HampaBiIeHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJAMIMOHHO TpHU3HAETCA (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NEATETLHOCTH YeJIOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KyIbTypbl. C
METOJIMYECKOW TOUYKM 3PEHUs TAKOW MOAXOJ K ONPEACICHUIO LEJIe U3YYEHUS
peaMeTa SIBISIETCS BIIOJIHE OTPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMs TJIABHBIMU LIEISIMH HM3YyYEHHs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (opmupoBaHMEe CHUCTEMbl XUMHUYECKMX 3HAaHUW Kak  BakKHEHIIen
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOU
JeKaT KIIYEBbIE MOHATHUS, (PyHAaMEHTaJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE $3bIKa HAYKH, YCBOCHUE W TMOHWMAHHWE CYIIHOCTH JIOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHHE C HCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS,

e (opMHUpOBaHME U PA3BUTHUE MPECTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XHUMHUECKHUX pPEaKiuil, HEOOXOAMMBIX sl NPUOOPETEHUs
YMEHHUM OPUEHTHUPOBATHCSI B MHPE BEIIECTB M XHUMHYECKHUX SIBICHHIA,
MMEIOIIMX MECTO B MIPUPOJIE, B MPAKTUYECKOWU U MOBCEAHEBHOMN KU3HU;

e pa3BUTHE YMEHHUMU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIOIEHUEM U
OOBACHEHHEM XHMHYECKOTO JKCIEPUMEHTA, COOJIOJEHUEM  IPaBUI
0€301macHOro o0palieHus ¢ BEIIECTBAMHU.

Hapsiny ¢ atum, conepkaTellbHasi XapaKTEpUCTUKA LEJIeH U 3a1ad U3y4eHUs
npeaMeTa B IporpaMMe Mo XUMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH
C HOBBIMHM IPUOPUTETAMH B CUCTEME CpeHEero oomero oopa3zoBanus. CerogHs B
NpenoJaBaHUl XMMHUM B  OOJbUIEH  CTENEHUW OTHAETCA  MNPEINOYTEHHE
IPAKTUYECKONM KOMIIOHEHTE COJepKaHusi OOydeHHUs, OPHEHTHPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHUKA 0011€00pa30BaTeIbHON OpraHU3aliy, BIIAJCIOLIETO HE
HA0OpOM 3HaHUM, a (PYHKIMOHAIBHONW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSIMU aKTUBHOI'O MOJIyYE€HHsI 3HAHUM M MPUMEHEHHUS UX B PEAbHON KU3HU
JUISL peLIEHUs TPAKTUYECKHX 3a/1ay.

B cBA3M ¢ 3TUM IIpM U3Y4YEHUM NpeaMeTa «XHMHsS» JTOMUHUPYHOLIEE
3Ha4YeHHE NMPUOOPETAIOT TaKUe 1IeJIN U 33/1a4H, Kak:

ajantanus o0yJaromuxcsl K YCIOBHUSIM JUHAMUYHO PAa3BUBAIOLIETOCS MHUPA,
(GopMHpOBaHHWE  WHTEJUIEKTYaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO IPAMOTHBIX
pELICHNI B KOHKPETHBIX ’KM3HEHHBIX CUTYalMX, CBSI3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dopmupoBaHue |y 0OydYarOmUMXcsl KIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHLIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAYEHHE /I pa3JIMYHBIX BHJIOB
JeATEILHOCTH: PEIIeHUs] Po0sIeM, MOUCKa, aHalnu3a U 00paboTku uHbOpMaIH,
HEOOXOJUMBIX JJIi MPUOOPETEHUs ONbITa JEATEIBHOCTH, KOTOpas 3aHUMAeT
BAXHOE MECTO B IIO3HAHUM XUMHUHM, a TakXKe JUIsl OLEHKM C NO3ULUU
HKOJIOTHYECKON OE€30MacHOCTH XapakTepa BIUSHUS BEIIECTB W XUMHUYECKHX
MIPOLIECCOB HA OPraHU3M Y€JIOBEKa U MPUPOJHYIO CPELY;



pa3BUTHE TO3HABATEILHBIX HHTEPECOB, WHTEJUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00YyUaIOIMUXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO TTPHOOPETaTh HOBBIC
3HAHUS 110 XUMHUU B COOTBETCTBHH C >KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpeMeHHbIe MH(OPMAIMOHHBIE TEXHOJIOTHH /ISl MOMCKA W aHaIu3a yu4eOHOU U
HAYYHO-TIOMYJISIPHON HH(pOpMAIH XUMHYECKOTO COJEPIKaAHUS;

dbopMupoBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO M IOTHYECKOTO
MBIIIJIEHUSI, HA0F0IaTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBI, B YaCTHOCTH, TMpPH IUIAHUPOBAHWHM W TPOBEICHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Y OOydYarommxcsi YOSKAEHHOCTH B TYMaHHUCTUYECKOU
HANpaBJIEHHOCTH XUMHUH, €€ BaXXHOW POJIM B PEIICHUU TJIOOATBHBIX MPOOIEM
paIMOHATBHOTO MPHUPOIOTIOIB30BAHUS, TTOMOIHEHUS SHEPTETUIECKIUX PECYPCOB U
COXpaHEHHUsI TPUPOJHOTO PABHOBECHsS, OCO3HAHHUS HEOOXOIUMOCTH OEpEKHOTO
OTHOIIICHUSI K TPUPOJE U CBOEMY 3I0POBBIO, a TAaKKe IMPHOOPETEHHUS OIbITa
WCITOJIb30BAHUS TIOJTYYCHHBIX 3HAHWUW U1 MPUHATHAS TPAMOTHBIX PEIICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMHUYCCKUMU SBIICHUSIMH.

B yuyebHOM mnaHe cpenHero oOmero oOpa3oBaHUs MPEAMET «XHUMH»
©a30BOT0 YpOBHSI BXOJHUT B COCTaB MpeaMeTHON o0iactu «EcTecTBEeHHO-HAYIHBIE
PEAMETBD».

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl M3yYEHHsS] XUMHUH, HAa 0a30BOM YPOBHE
cpeaHero oomiero oopa3zoBanus, cocrapisieT 68 yacos: B 10 kimacce — 34 yaca (1
yac B Hegento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COJAEPXXAHUME OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTrnyeckue 0CHOBbI OPraHUYeCKOH XUMHH

[Ipeamer opraHn4ecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MAaTepuaioB. TeOopHs CTPOEHUS OpPraHUYECKUX
coequHennii A. M. BytiepoBa, €€ ocHOBHbIE NOJ0XKeHU. CTPyKTypHBIE (POPMYIIbI
opraHudeckux BemecTtB. ['omonorus, wuszomepus. XuMUYeCcKas CBsI3b B
OpPraHUYECKUX COCAUHEHUSAX — OAMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBienne o kiaccupuKauuyd OopraHMYEecKuX BellecTB. HomeHknaTypa
OpPraHWYECKUX COCIMHEHUM (cucTeMaTHYecKas) W TpUBHUAJbHbIE HA3BaHUS
BKHEHIINX MTPEACTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BELIECTB M MX IPEBPAILLCHUI:
O3HAKOMJIEHHME C O0Opa3llaMd OpPraHWYEeCKHMX BEIIECTB M MaTepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHMYECKUX BEIIECTB, HAOIIOJIEHUE U
ONKMCAHME JEMOHCTPALMOHHBIX OIBITOB IO NMPEBPALIEHNUIO OPraHUYECKUX BEIECTB
IIpU HarpeBaHuu (Tu1aBlieHue, OOyTIIMBaHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKMH psia. MeraH m 3TaH —
NpOCTEUIINE MPEICTABUTEIN AJIKAHOB: (PU3WYECKHE W XHWMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHuss M TOPEHHUs), HAXO0XKJIECHHWE B MPUPOJE, MOJIyYEHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN psii. DTUIIEH U MPOIUJIEH —
IPOCTEUIINE NPEACTABUTEIN AJKEHOB: (PU3NYECKHE W XHMMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHUSA, THApPATALMU, OKUCIEHUA U
NOJINMEPU3ALIMH ), TOJIYYEHHUE U IPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u MmerunOyramueH-1,3: cTpoeHue, BaKHEHIINe
XUMUYECKUE CBOWCTBA (peakuusi nonumepusanuu). [lomydeHne CUHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHHUSI, TOMOJIOTHUYECKHM psifl. AlleTUIIeH
— MpPOCTEHIIMNA TpeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOEHHE, (PU3NYECKUE U
XUMUYECKUE CBOMCTBA (peakUMH TMAPUPOBAHUS, rajlOr€HUPOBAHMS, THApPATALUH,
rOpeHus), MoJy4yeHrue U MpUMEHEHHE.

Apensbl. bensoin: cocraB, crpoeHue, (HU3NUECKUE M XUMUYECKHE CBOMCTBA
(peakiuu raJoreHUpOBaHNs U HUTPOBAaHMS), NOJyYeHHE U NpUMEHEHue. Tonyon:
cocmas, cmpoeHue, usuyeckue U  XuMudeckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUs), NOJYyYeHue u npumeHenue. TOKCUYHOCTD



apeHoB. ['eHeTHueckass CBA3b MEXAY YTJIEBOAOPOJAMH, MPUHALICKANUMU K
pa3JIMYHBIM KJIaccaMm.

[IpuponHble HWCTOYHHMKM YIVIEBOAOPOAOB. lIpupomHbli ra3 u momyTHBIE
HedTsaubie ra3el. HedTh u e€ mpoucxoxaenue. CrocoObl nepepaboTku HeTH:
NEPEroHKa, KPEeKUHI (TEPMHUYECKUM, KaTaauTH4eckui), muposnus. I[IpoaykTsi
nepepaboTku He(TH, UX TPUMEHEHHE B MPOMBIIUICHHOCTH U B ObiTy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHS] BELIECTB W HMX IPEBPALICHUN:
O3HAKOMJIEHME ¢ oOpasllaMu IUlacTMacC, KayuyyKOB M PE3UHbI, KOJUIEKIUU
«Heptp» u  «Yroap», MOAECIMPOBAHUE  MOJEKYJ]  YIJIEBOJOPOAOB U
raJOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: NOJyYEHHE 3THIICHA
Y U3YUYEHHE €TO CBOMCTB.

Pacuérnrlie 3agaun.

Boluucnenuss mo ypaBHEHHMIO XHWMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM NMPOJIYKTa PEAKLMHM MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WU NPOAYKTOB PEAKIIIH).

Kuciiopoaconep:kamue opraHu4ecKue coeAMHHEHUA

[IpenenpHble OOHOATOMHBIE CHHUPTHI. METaHOJN U 3TaHON: CTPOEHUE,

dbu3nueckue U XMMHYECKHME CBOWCTBA (PEaKIMU C AaKTUBHBIMH METaJIaMH,
raJlor€HOBOJOPOJaMH, TOpPEHHUE), NpHUMEHEHHE. BoJOpOJIHbBIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeCTBUE METaHOIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaToMHbpl€  COMPTBL. DTWIECHIJUKOIb W  TIIHMIEPHUH: CTPOCHHE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBAa (B3aMMOJEHCTBHE CO IIEJTOYHBIMU
MeTa/llaMH, KaueCTBEHHAs pPeakiusi Ha MHOTrOaTOMHbIE CHUpPTHI). JlelicTBHe Ha
OpraHu3M 4enoBeka. [[puMeHeHune rimnepruHa U 3THICHIJIUKOJIS.

deHos: CTPOCHHE MOJEKYJbl, (U3UYECKHE U XUMHUUYECKHE CBOICTBA.
ToxcuunocTth (penona. [Ipumenenue denona.

Anpperuznpl M kemouvl. DOpMANBIAETHI, ALETAIBAETHI:  CTPOECHUE,
($u3MUEeCKMe U XMMHYECKHE CBOMCTBA (pEakLMH OKWCJIEHHS U BOCCTAaHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH), OJyYEHNE U IPUMEHEHUE.

OAHOOCHOBHBIE TMpEAE/bHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KMCJIOTBI: CTpOCHUE, (PU3NYECKUE M XUMHUYECKHE CBOMCTBa (CBOMCTBA,
o0mue Juist Kj1acca KUCJIOT, peaklus dTepuukaiim), NoJydyeHrue U NpuMeHEeHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEJCTABUTEIM BBICIIUX KapOOHOBBIX
KHUCJIOT. MbL1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

Crnoxuble >Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KucioT. ['maponus
cioxHbIX AbupoB. XKupsl. ['uaponns xupos. [Ipumenenue xupoB. buonorndeckas
POJIb XKUPOB.



YrneBompl:  coctaB, KjacCHUKAIMSA ~ yriaeBoAoB  (MOHO-, JU- U
nonrcaxapubl). ['JIF0K03a — MpoCcTEeHIIN MOHOCAXapu/l: OCOOEHHOCTH CTPOCHHUS
MOJICKYJIbI, (U3MYECKHE U XUMHUYECKHE CBOWCTBA (B3aUMOJECHCTBHE C
rugpokcuaom meau(ll), okuciaeHne amMMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHME TJIIOKO3bl), HAXOXKIACHUE B MPUPOJE, NPUMEHEHHE,
ounonoruyeckas poiib. PotocuHTe3. PpyKTO3a KaK U30MEP IIIFOKO3BI.

Kpaxman u memmono3a kak mpupoaHbie moiuMepsl. CTpoeHHe Kpaxmaia U
Heunono3bl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIu3,
KaueCTBEHHAsI PEaKIUs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOAbl HM3YyUYEeHMsS] BEUIECTB M MX INPEBpPALLECHUN:
MPOBEICHNE, HAOJIONCHUE W OIMHUCAHWE JACMOHCTPAIMOHHBIX OIBITOB: TOPCHUE
CIIUPTOB, KAUYEeCTBCHHBIC PEAKIIUA OJHOATOMHBIX CIUPTOB (OKHCIICHHWE STaHOJIA
okcugmoM wmemu(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJACHCTBHUE TIJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapoxkcugom wmemu(ll), B3aumoneiicTBUE Kpaxmayia C HOJOM),
MIPOBEICHNUE MPAKTUYECKON PabOThI: CBOMCTBA paCTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHHMIO XHWMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEaKIMM MO0 M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOTHBIX BEIIECTB WU MPOAYKTOB PEAKITHH).

A3oTcoepIKaniiue OpraHmaecKue COeTNHEHU.

AMMHOKHCIIOTHI Kak amM(pOTEepHbIE OpraHUYECKHe coenuHeHUs. Puznueckue
U XMMHUYECKHME CBOMCTBA aMHHOKHUCIOT (Ha mpUMepe riuiHa). buonorunueckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTumpl.

benkn kak MPUPOIHBIE BBICOKOMOJIEKYJISIpHBIC coenuHeHus. l[lepBudHas,
BTOpPHYHAS M TPETHYHAS CTPYKTypa OCIKOB. XHWMHUYECKHE CBOWCTBA OCITKOB:
THIPOJIN3, IEHATYpallUsl, KAUeCTBEHHBIC PEAKIIMU Ha OCIIKH.

OKCHEpUMEHTAJIbHBIE METO/bl W3y4YeHHUs BEIIECTB W WX MPEBpaICHUI:
HaOJIFO/ICHUE W OMHMCAHKUE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATYpalus OCIKOB MpH
HarpeBaHWM, IBETHBIC PEAKITUN OCITKOB.

BbicokoMoJ1eKyJIsIpHbIE COeTHHEHMS

OCHOBHBIEC TMOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AINH, CPEIHSST MOJICKYIIIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISPHBIX COCIUHEHUH —
MIOJIMMEPHU3AIHS U IOJTUKOHACHCAITHS.

OKCHepUMEHTAIbHBIE METO/Abl M3yYEHHUs BEIIECTB U WX MPEBpAIICHUI:
O3HAKOMJICHHE C 00pa3llaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIe CBA3U.



Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAHUYECKON XUMUU B
10 kmacce OCYIIECTBISIETCS dYepe3 HMCHOIb30BaHHWE Kak OOIIUX eCTeCTBEHHO-
HAay4YHBIX TMOHATHUMI, TaK U TOHSITUMU, SBJSIIOIIUXCA CUCTEMHBIMU JIJII OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO011Me eCTECTBEHHO-HAYUYHbIE TIOHTHS: SIBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
3aKOH, TEOPHs, aHAJIW3, CHHTE3, KJIacCHU(pUKAIMsI, TePUOIUIHOCTh, HAOI0IeHNE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJICIIUPOBAHHUE.

®duszuka: Marepus, DSHEpPrusi, Macca, aroM, JJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHUE
BeIleCTBA, (PU3UYECKHUE BETUUMHBI U €IMHUIIBI X U3MEPEHUS.

buonorus: kmerka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTUYECKH aKTUBHbIC BellecTBa (O€IKH, YrIeBOJbI, >KUPHI,
(dhepMeHTHI).

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPObI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILIMBO,
pPECYpCHI.

TexHoJIOTusl: MUIIEBbIE MPOAYKThI, OCHOBBI PAIlMOHAJIBHOTO MUTAHMUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKUE MpenapaThl, MaTepUaibl U3
HMCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMMUA

Teopernvyeckne 0CHOBbI XUMHUU

Xumuyeckuii 3ieMeHT. Atom. Sapo aroma, HU30TOMBI. DIJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOJYypOBHH. ATOMHBIE opOuTtamu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacHpeAcsiCHUs] JIEKTPOHOB IO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(MUTYpaIHsi aTOMOB.

[lepronnuecknit 3akoH U llepuoguueckas cucteMa XUMMHAYECKUX JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEPUOANYECKOrO 3aKOoHA U lleproanueckoil cCUCTEMBI
xuMuudeckux anemeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOpPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUS CBOMCTB XUMHUUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX W CJOXKHBIX BEIIECTB IO TPyMNIaM U TMEpPHOJIaM.
3HaYeHue NEePUOANYECKOrO 3aKOHA B Pa3BUTUH HAYKHU.

Crpoenue BemiecTBa. XUMHUUYECKas CBS3b. BHIBI XUMHUYECKOW CBSI3M
(KOBaJIGHTHAsI HEMOJISIpHAS W TOJIApHAsi, UOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHONW XHMHUYECKOW CBsi3M (OOMEHHBIH U JIOHOPHO-
akienTopHelil). Bopopoanast cBsi3b. BalleHTHOCTb. DJNEKTPOOTPULIATEIBHOCTb.
Crenenb okuciieHusi. IOHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJIDHOTO W HEMOJIEKYJISIPHOTO ~ CTPOCHMS.  3aKOH
MOCTOSTHCTBA COCTaBa BEUIECTBA. THUIBI KPUCTATMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTALINYECKOU PEIIETKHU.

[TonsiTue 0 aucHEpPCHBIX cucTeMax. VICTUHHBIE U KOJUIOMAHBIE PAacCTBOPHI.
MaccoBast 1071 BEILIECTBA B paCTBOPE.

Knaccudukarus HEOPraHUYECKUX COCIMHEHU . Homenknarypa
HEOPraHUYECKUX BEUIEeCTB. ['eHeTndeckas CBS3b HEOPraHWYECKUX BEILIECTB,
MPUHAJICKAIUX K Pa3IMYHBIM KJlaccam.

Xumudeckas  peaknusa.  Knaccudukanuss — XMMHYECKHMX — peaklvil B
HEOPraHUYECKOW U OPraHMYECKONW XMMHHM. 3aKOH COXPaHEHHMS MAacChl BEIIECTB,
3aKOH COXPAaHECHUS U MPEBPALICHUSA SHEPTUU TP XUMUYECKUX PEAKLIMSX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iuyHbIX (akTopoB. OOpaTuMbIe
peakuuu. XHUMHYECKOe paBHOBecue. DakTOphl, BIMSAIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas aucconuanus. CuibHbIe U cliadble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJIAsl, HEUTpaIbHAs, HIECJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEBHBIE PEAKIINH.

DKCHEPUMEHTAIbHBIC METOJIbl M3YYEHMS BEIIECTB M WX MPEeBpalleHUM:
neMoHcTpanus Tabmui «llepuogudeckasl cucremMa XuMuueckux asnemeHntoB /1. .
MeHnneneeBay, U3ydeHUE MOJENEH KPUCTAUIMUECKUX PEIIETOK, HAOIIOJECHUE U
OMHUCaHUE IEMOHCTPAIIMOHHBIX U JAOOPAaTOPHBIX OMBITOB (Pa3I0KEHHUE MEPOKCHUIA
BOJIOPOJia B PUCYTCTBUM KaTaJIM3aTOPa, ONPEACIIEHUE CPEABI PACTBOPOB BEILECTB
C TOMOINIbIO YHHMBEPCAIBHOTO WHAMKATOPA, PEAKIMU HOHHOTO OOMeEHa),
MPOBEJICHUE MPAKTUYECKON paboThl «BnusiHue paznudHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOU peakium.

Pacuérnsie 3anaun.

Pacuétsl 10 ypaBHEHMSIM XUMHUYECKMX peEakuuid, B TOM 4YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHl C MCIOJIB30BAHMEM TOHITUS «MacCOBast
JTOJIS1 BELIECTBAY.

Heoprannuyeckasi xumust

Hemeramnel. Ilonoxxenue HemeramnoB B Ilepuogmueckoit  cucreme
xumMuuyeckux snementoB JI. M. MenneneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB.
du3nyecKkue CBONCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha MpUMEpe
KHUCJIOpO/a, cephbl, hocdopa u yrieposa).

XUMUYECKHE CBOMCTBA BaKHEHINIMX HEMETAUIOB (TaJIor€HOB, CEphbl, a30Ta,
dbochopa, yriepoga WU KpEeMHHS) M HX  COCIMHCHHH  (OKCHJIOB,
KHUCJIOPOJICOJIEPAKAIINX KUCITIOT, BOJIOPOIHBIX COCTMHEHUH ).

[IprumeHeHne BaXKHENIIINX HEMETAJUIOB U UX COCIUHEHUM.



Mertamnsl. Ilonoxenue meramnoB B llepuoamyeckoil cucteMe XMMHUYECKH X
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX 0007I0YEK
aToMoB MeTayuioB. O0mme (usudeckre cBoiicTBa MeTauioB. CIlaBbl METAILJIOB.
DJIEKTPOXUMHYECKUN PsIJT HAMIPSYKEHU METAJIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAJJIOB (HATPUM, Kalui, KaJbIIUH,
MarHui, alfOMUHUMN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHECHHUIA.

OOmue crocoObl Mody4YeHus: MeTauioB. [IpuMeHeHrne MeTanaoB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALICHUIA:
U3y4YeHHe KOJUIeKIMH «MeTamisl U CIjiaBb», 00pa3lloB HEMETAJUIOB, PEIICHHE
OKCIIEPUMEHTAIBHBIX 3a/ad, HaONIOACHUE W ONMHCAaHUE IEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aUMOJICUCTBHE THAPOKCHAA AIIOMUHUS C PACTBOPAMHU
KHUCJIOT U IEJI0YEH, KAUECTBEHHbBIEC PEAKIIMU HA KATUOHBI METAIIJIOB).

Pacuérnrlie 3agaun.

Pacuétsl maccel BeliecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WU OO0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEILECTB,
pacu€Tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIMH, €CIU OJHO
U3 BEUIECTB UMEET IPUMECH.

XuMUA U )KU3Hb

Ponp xuMuu B 0OeCrieUeHUM SKOJIOTUYECKOW, SHEPreTUYECKOW U MUIIEBOM
0€30MacHOCTU, Pa3BUTUU MEAUIMHBI. [IoHSATHE O Hay4YHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKIIUI.

[IpencraBinenuss 00 OOMMX HAYYHBIX MOPHUHIMIAX TPOMBIITUIEHHOTO
MOJIYYEHHUSI BAXKHEUIIINX BEILIECTB.

YenoBek B MHpE BEIIECTB W MATEPUATIOB: BAXHEUIIHME CTPOUTEIbHBIC
MaTepuaabl, KOHCTPYKIHOHHBIE MaT€pUANIbl, KpacKu, CTEKJIO, KEepamuKa,
MaTepualbl sl 3JEKTPOHUKH, HAHOMATEpHAaJlbl, OPraHUYECKUE U MHUHEPaJIbHBIC
ynoOpeHus.

XUMHSIT U 3I0POBBE YEIIOBEKA: MpPaBUJIA MCIIOJIb30BAHMS JICKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MaCHOTO MCIOJIB30BAHUS MPEnapaToB ObITOBON XUMUU
B IIOBCEHEBHOM YKHU3HU.

MexnpeaMeTHbIE€ CBS3H.

Peanmuzamust  MeXnpeaMETHBIX  CBA3€H TpU  W3YYEHUH  OOmeH W
HEOpraHu4ecKorM Xumuu B 11 Kiacce oCcylmecTBIsIeTCs Yyepe3 MCMHOJIb30BaHUE KaK
OOIIMX ECTECTBEHHO-HAYYHBIX TOHSITUH, TaK U TOHITUH, SIBJISIOIIUXCS
CUCTEMHBIMHU JIJI1 OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIaccu(ukaius, TMEePUOJUIHOCTb, HaAOIIOACHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, ABJICHHUE.



du3znKa: MaTepusi, YHEPTUsi, Macca, aToM, SJICKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PaJIUOAKTUBHOCTh, MOJIEKYJIA, JHEPIrETUUECKUIN YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEIMYMHBI M CAUHUIIBI MX
M3MEpPEHUSI, CKOPOCTb.

buonorusi:  kieTka, opraHu3M, DJKOocHcTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OPTaHU3ME.

['eorpadusi: MuHEpaBbl, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOMMAeMbIe, TOTUIUBO,
pECYpCHI.

TexHonmorusi: XMMHUYECKasi MPOMBIILUICHHOCTh, METAJLTYPTHs, MPOU3BOJICTBO
CTPOUTEIBbHBIX MAaTEPUAJIOB, CEJIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHIIECBAs
MPOMBITIUICHHOCTh,  (hapMaleBTHUeCKass  MPOMBIIIUICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHX IPENapaToB, MNPOU3BOJICTBO KOHCTPYKUHMOHHBIX MAaTEpHUANOB,
AJIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPE/ITHEI'O OBIIET'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOy4YaloIIMMHUCS TMpOorpaMM CpefHero obmiero o0pa3oBaHus (JIMUHOCTHBIM,
METanpeIMEeTHBIM U mpeaMeTHbiM). HaydHo-meToguyeckoil OCHOBOM  JIst
pa3pabOTKU IUIAHUPYEMBIX PE3YyJbTATOB OCBOEHHUS MPOTrpaMM CpPEIHErO OOIIEro
00pa30BaHUs ABIISETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXO/.

B cooTBercTBUM € CHCTEMHO-IEATEILHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTAaTOB OCBOEHHUS MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETrO
o011iero oOpa3oBaHus BBIJEIEHBI CJIEIYIONINE COCTABIISIIONINE:

OCO3HaHHE OOYYaIOUIMMHCS POCCUMCKONW TpakJAaHCKOW UJEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPEIEIICHUIO;

HaJIM4KUe MOTUBALIMU K 00yUYEHUI0;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIACHUI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAIULIUNA 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCs PYKOBOJICTBOBAThCA B CBOEH
NESATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKaMH, MPHUCYIIUMH [EJIOCTHON
CUCTEME XMMHUECKOro 00pa3oBaHMsl;

HAJIMYKUE MTPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHSI MpeAMeTa «XHUMHS» JIOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOM JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMH LICHHOCTSIMU
U HJeaJaMU POCCUHCKOIO TPa)XKAaHCKOTO OOIIECTBAa, MPUHATHIMU B OOILECTBE
HOPMAaMM W MpaBWIaMH  TOBEACHUS,  CIOCOOCTBYIOIIMMH  IpOLiECCaM
CaMOINO3HAHMUs, CaMOpPAa3BUTUSL U HPABCTBEHHOTO CTAHOBJIEHUSA JIMYHOCTU
oOydJarommxcs.

JInyHOCTHBIE peE3yNbTaThl OCBOEHUSI IMpeaMeTa «XUMHUSD» OTpa)karoT
c(OPMHPOBAHHOCTh OIbITA TIO3HABATEIBHOM M MPAKTUYECKOM JAESTEIbHOCTU
oOy4Jaromuxcs Mo peajnu3aluy MPUHATHIX B OOLIECTBE LIEHHOCTEHW, B TOM YuCiie B
YaCTHU:

1) rpaxaaHCKOTr0 BOCIIMTAHMS .

OCO3HAHUS 00YYAIOMMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U TIPABOTIOPSIIIKY;

NPEICTaBICHUS O COLUMAJIBHBIX HOpPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TMIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUEeOHBIX W TMO3HABATEIBHBIX 3a/iay, BBIMIOJTHECHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh M TPUHUMATh MOTHUBBI, HAMEPEHHUsI, JIOTUKY U
apryMEeHTBI JPYTUX [PU aHAIU3€E PA3IMYHBIX BUJIOB y4€OHOU IeATeTbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTEUYECTBEHHOW XMMUH;

YBaXEHUSI K MPOIECCY TBOPUYECTBA B OO0JACTH TEOPUU M MPAKTUUYECKOIO
MIPUMEHEHUSI XHUMHUHU, OCO3HAHUS TOrO, YTO JTOCTUKEHHUS HAYKH €CTh pe3yJIbTar
JUIMTEIbHBIX ~ HAONIOJACHUM, KPOMOTIMBBIX  SKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECca M TMO3HABATEIbHBIX MOTHUBOB B TOJYYEHUU U MOCIEAYIOLIEM
aHanu3e WH(POpMAIMU O MEePEAOBBIX JOCTUXKEHUAX COBPEMEHHON OTEUYeCTBEHHOU
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 MOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUU, CBS3aHHBIE C XUMUYECKUMU SIBJICHUSIMH,
U MIPUHUMAaTh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJAEHUE W MOCTYNKH CBOMX TOBAapHUILEH C
MO3UILIMI HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE MOCIEACTBHI 3ITHX
MOCTYTKOB;

4) gpopMupoBaHNs KYJbTYPbI 310POBbSI:

MOHMMAHMS I1IEHHOCTEW 310poBOro MW 0Oe3omacHOro oOpas3a JKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns TpaBui 0€30MacHOro OOpalieHusi C BEIIeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJAOBOU JIEATEIBHOCTH;

MOHMMAHMUS 1IEHHOCTH TMPABUJI HWHIUWBHUAYaJbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTyalUsX, YTPOXKAIOUIUX 310POBBIO U )KU3HU JIOJEH;

OCO3HAHUS TOCIEJACTBUNA W HEMPUATHS BPEIHBIX MPUBBIYEK (YIMOTpeOIeHuUs
aJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIbCKON
NEATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM W  JIPYyrUX  BHUIAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4yacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY U3YUEHUIO MPOQPECCUil pa3IMiHOTO pOja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUN MO0 XUMUU;

YBAXKEHUS K TPYAY, JIIOISAM TPYJla U pe3yJIbTaTam TPYIOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUAYAJbHOM TpPAaEKTOpPHUU
oOpa3oBaHus, Oyayuieil mpodeccun W peanu3alu COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHUU, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0J10rM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOIIEHHUS K TMPHUPOJIE, KaK HUCTOYHUKY
CYILIECTBOBaHMS )KM3HH HAa 3€MIIE;

MOHUMAaHUS TJIOOATBHOTO XapakKTepa HKOJIOTHYECKUX MPOOJIeM, BIUSHUS
HDKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOJHON U COLUATIBHOM CPENBL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHUU JJIA
peLIEeHHs] BOIPOCOB PAlMOHAIIBHOTO MPUPOI0NOIb30BAHMUS;

AKTUBHOIO HENPHUITUA JIEWUCTBHM, MNPUHOCAIIUX BpPEd  OKPYKAIOLIEH
MPUPOJIHON Ccpejle, YMEHUsI TPOTHO3UPOBATH HEOIArONPHUATHBIC SKOJIOTMYECKUE
MOCIIEICTBUSA MPEANPUHUMAEMBIX JEUCTBUN U PENOTBPALIATh HX;

HaJIM4YUsl Pa3BUTOTO PKOJOTMYECKOTO MBIIUICHUS, 3KOJIOTHYECKON KYJIbTYPHI,
OIIbITa NEATENbHOCTH DKOJIOTUYECKOMN HaIIPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOW, KOMMYHHKATUBHOW U COLHMAIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHHS AaKTHUBHO MPOTUBOCTOATH HJICOJOTUH
xemodoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHUA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHON MPAKTUKY;

MOHMMAHMS CHeNUpUKA XUMHM KaK HayKd, OCO3HaHusi €€ pojid B
GbopMHpPOBaHMY PALMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEIOCTHOTO
MPEICTaBICHUS 00 OKPYKAIOIIEM MHUpPE KaK O €IMHCTBE MPHUPOJBI U YEJIOBEKa, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEM U PEIICHUU NpoOJeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUU i1 COBPEMEHHOMU
UUBUIM3AlIUA: B €€ TYMaHUCTUYECKOM HANPABICHHOCTH U BAXKHOM pPOJM B
CO37aHUM HOBOHM 0a3bl MaTepUaIbHOU KYJIBTYPHI, PEIICHUH TJIO0ATBHBIX MPOOIEeM
YCTOMYHUBOTO Pa3BUTHs YEIIOBEUYECTBA — CHIPHEBOM, JHEPreTUUECKOU, NMUILEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUM MEJIULMHBI, OOECIEYEHUU YCIIOBUN
YCHENIHOTO TPyJla W DKOJOTHYECKH KOMMDOPTHOW IKU3HM KaXKIOrO WICHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IIOHMMAaHHUsl CYIIHOCTH METOJO0B
MO3HAHUSA, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh



MOJTy4yaeMble 3HAHUS JJIS aHAJIM3a U OOBSICHEHHUS SIBJICHUM OKPYXalOLIero Mupa u
IPOUCXOASAIINX B HEM U3MEHEHUH, yMEHUS JeslaTh 000CHOBaHHbBIC 3aKJIIOUEHUS Ha
OCHOBE HAy4yHBIX (PAKTOB M MMEIONIMXCSA JaHHBIX C LEJIbI0 MOJy4YEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO HCIOJIb30BaTh XUMHYECKUE 3HAHUSA UL
pelieHus Npo0JIeM B pealbHbIX )KM3HEHHBIX CUTYyaIUsX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPBIBHOMY  OOpa30BaHHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUH IO XUMHUHU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMY;

UHTEpeca K OCOOCHHOCTSIM TpyZa B Pa3iMyYHBIX cdepax MpodheccuoHaIbHON
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOSHUS y4eOHOTO TpeaMera «XuMHsS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIE  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYaronIuxcs
MEXIUCIUTUTMHAPHBIE (MEKIPEIMETHBIC) OOIICHAYyYHbIC MOHSITH, OTPaXKAIOIIHE
[[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpAa W CHenu@uKy METOAOB IO3HAHMUS,
WCITOJIB3yeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHS, SIBJICHHE,
TpoIIecc, CUCTeMa, HayIHbIA (PaKT, IPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, KCCIIeI0BaHNE, HAOIIOICHNE, U3MEPEHHUE, IKCIIEPUMEHT U IPYTHUE);

yYHUBEpCaJIbHbIC Y4eOHbIC NEHCTBUS (TMO3HABATEIbHbIC, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaonme (dbopmupoBaHue (yHKIMOHATBHON
IPaMOTHOCTH U COITUAIbHOW KOMITIETEHIIMH 00YYaroInuXCs;
CIIOCOOHOCTH oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUECCKNE 3HAHHUS U YHUBEPCAJIbHBIE YUCOHBIC
JICVICTBUS B MO3HABATEIILHON U COLIMAIIBHOM MPAKTUKE.

MeranpeaMeTHble pe3ysbTaThl OTPAXaAKOT OBJAJCHUE YHHBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU W  PETYJISTUBHBIMU
JICUCTBUSIMU.

OBJagenue YHUBEPCAIbHBIMHA Y4eOHBbIMH NMO3HABATEJIbHBIMHU
AEUCTBUSIMMU:

1) 0a30Bble JJOrHYecKme JeicTBUSI:

CaMOCTOSITeNIbHO  (OpMYJIMpOBaTh M aKTyaJu3UpoBaTh  IpoOJieMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpEeNeATh IIeIM JICITEIbHOCTH, 3ajaBasi IapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSA, COOTHOCUTh PE3YJIBTATHI AEATEIILHOCTHU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUW MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICJISITh XAPAKTEPHBIC MPU3HAKUA TOHIATUM M YCTAaHABJIMBATH MX B3aUMOCBS3b,



WCITIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJIsI OOBSICHEHHS OTACIbHBIX (DAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEPUU JUIsl KJIacCU(UKAIIMU BEIIECTB U
XUMUYECKUX PEaKLUM;

YCTaHABJIMBaTh NPUYUMHHO-CIEACTBEHHBIE CBS3M MEXKAY HW3y4YaeMbIMU
SBJICHUSIMU,

CTPOUTH JIOTMYECKHUE PACCYXJEeHHUS (MHIYKTHUBHBIE, JEIyKTUBHBIE, IO
aHAJIOTMH), BBISABIATH 3aKOHOMEPHOCTHM M MPOTHUBOPEUUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI U 3AKIIOYCHUS;

MIPUMEHSTH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHHU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPA30BBIBATH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI
3HaK (CHMMBOJI) DJJEMEHTa, XHUMHUYecKas QopMmylia, YpaBHCHHE XHWMHUYECKOU
peakiMy — TMPU PEUICHUU YYEOHBIX IMO3HABATENIBHBIX WU TPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJICIIbHBIEC MPEACTABIICHHS JI BBIABICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIIeI0BaATEILCKHE 1eHCTBUS:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEIIECTB U XUMHYECKUX
peakuuii;

dbopMyIMpOBaTh 1IENU U 33J1a4U UCCIIEIOBAHUS, UCIIOIH30BATh MTOCTABICHHbBIC
U CaMOCTOSITENbHO C(HOPMYJIUPOBAHHBIE BONPOCHI B KAaue€CTBE WHCTPYMEHTA
MO3HAHUSA U OCHOBBI 1Jis1 (POPMHPOBAHUS TMIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYXKICHUM;

BJIQJIETh HABBIKAMHU CaMOCTOATEIIBHOTO IUIAHUPOBAHUSL U MPOBEACHUS
YUEHUYECKUX IKCIEPHMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAONI0/aTh 3a XOJIOM
npolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro pe3ysbTar, (OpMYIUPOBATH
0000111eHNS U BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHMS,
COCTaBJIITh 0OOCHOBAHHBIN OTUET O MPOJIeTaHHOUN padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKONM HCCIEeNOBATEIbCKOM U MPOEKTHOMU
NEeSATEIbHOCTH, MPOSIBIATH CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHHUS NPAKTUYECKUX 3a/ady, NPUMEHEHHUIO pPa3IuYHbIX
METO/IOB [TO3HAHUS.

3) pa6ora ¢ ungopmanmei:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HUCTOYHHMKAX WHPOpMamu (HAYIHO-
NomyJsipHas JUTEpAaTypa XUMHYECKOTO COJAEpX aHus, CIpPaBOYHbIE IOCOOMUS,
pecypebl HTepHeTa), aHanu3upoBaTh MH(OPMAIUIO Pa3IMYHBIX BUJIOB U (HopMm
MpEeACTaBICHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTD "
HEIIPOTUBOPEYHBOCTD;



dbopMyIHpOBaTh 3aMpPOCHl U MPUMEHSTh PA3IMYHBIE METOABI TIPHU MOUCKE U
orObope wuHPOpMANMK, HEOOXOMUMON JJIsi BBIMIOJIHCHHUS Yy4YeOHBIX 3ajad
OIPEIEIIEHHOIO THUIIA;

npUOOpeTaTh ONBIT HCMOJIb30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  ONTHMaIbHYIO  (opMy  mpeacTaBiIeHUS
uHbopMaIuu (cxemsl, rpaduKy, TUarpaMMbl, TAOJIUIbI, PUCYHKU U APYTHUE);

UCIIOJIb30BaTh HAyYHbIM $A3BIK B KadyeCTBE CpeICTBa Mpu padore ¢
XUMUYECKON HH(pOpMalMe: NPUMEHSTh MEXNpeaMeTHble (pusnyueckue u
MaTEeMaTUYECKNUE) 3HAKU U CUMBOJIbI, JOpMYJIbl, aO0OpEBUATYpPbI, HOMEHKIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CHUMBOJUYECKHAE CpEACTBA
HaTJISTHOCTH.

OgyaieHUe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1eHCTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 0OCYX IaeMO TEMbI B XOJ€ auajiora u/mim
JUCKYCCUHW,  BBICKA3bIBaTh  HJEHU, (POPMYJIHPOBATH CBOM  IPEIJIOKCHHUS
OTHOCHUTEIHHO BBITIOJIHCHHUSI TIPEIOKEHHON 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMECH PEe3yIbTaTOB IO3HABATEIHLHON IEATEIHLHOCTH,
MOJIYYEHHBIX CAMOCTOSATENFHO HJIM COBMECTHO CO CBEPCTHUKAMU MPU BBHITOJTHEHUH
XUMHYECKOTO JKCIEPUMEHTA, MPAKTUYECKON PabOThI MO MCCIETOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO TPOeKTa M (hOPMYITHPOBATH BBHIBOIBI
M0 pe3yJIbTaTaM TPOBEIEHHBIX HCCIICIOBAHWNA MyTEM COTJIACOBAHUS TO3UIANA B
X0J1e 00CYXKJICHHSI 1 OOMEHA MHEHUSMHU.

OByaieHHe YHUBEPCAJIbHBIMHU PEryJISTUBHBIMU AeHCTBUAMM:

CaMOCTOSITEJIbHO IIJIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATEIIbHYIO
JeATEIbHOCTh, ONpenensis e€ Ienu HW 3aJadd, KOHTPOJUPOBATh M IO MeEpe
HEOOXOIMMOCTH KOPPEKTUPOBATh TNpe/jiaraeéMblii aJfOPUTM JIEUCTBUM TIpH
BBITIOJIHEHUM YYEOHBIX M MCCJIENOBAaTEIbCKUX 3a/lad, BbIOMpaTh Hauboiiee
3G (EKTUBHBIN CMOCO0 UX pEHIeHHS ¢ Y4ETOM MOJYy4YeHHsS HOBBIX 3HAHHM O
BEIIECTBAX M XUMUUYECKHUX PCAKITHAX;

OCYIIECTBJIATh CAMOKOHTPOJIb CBOEH JEATEIHPHOCTH Ha OCHOBE CaMOaHam3a
¥ CAMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3yabTaThl OCBOEHUSI Kypca «Opranudeckas XUMUS»
OTpaXKaroT:

chOpMHUPOBAHHOCTh  NPEACTABICHHMM O XHUMHYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHbI MHpPA, POJU XUMHH B T[IO3HAHWM SIBICHHI



npupoasl, B  (QOPMUPOBAHWUM  MBINUICHUS W  KYJbTypbl JUYHOCTH, €
(GyHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI PEIICHHS PAKTUYECKUX 3a1a4
U HKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOU
cpene;

BIAJCHUE  CHCTEMOW  XUMHYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOTOJIATalOMINE TOHATUS (XUMHUYECKUN SJIEMEHT, aTOM, »JJEKTPOHHAas
000JI09Ka aToMa, MOJICKYJIa, BaJICHTHOCTb, dJICKTPOOTPHUIIATEIIBHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmysa (pa3BépHyTass M COKpali€HHas), MOJIb, MOJIIpHas
Macca, MOJISIpHBIM 00BEM, YrIepoJHBId cKeneT, (yHKUUOHAIbHAS TpYIINa,
paauKan, U30Mepus, U30MEPbl, TOMOJIOTUYECKUM Psii, TOMOJIOTH, YTIE€BOAOPOIbI,
KHCJIOPOJ, U a30TCOJIEpKAIUE COECIWHEHHS, MOHOMEp, IMOJIUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUS CTPOCHUS
opranndeckux BemectB A. M. BytinepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3BIK XUMHHU; MHPOBO33PEHUECKHE 3HAHMUS,
JeXale B OCHOBE IMOHMMAaHUSA NPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (DAKTOJOTUYECKUE CBEJICHHS O CBOMCTBaX, COCTaBE, IOJYYECHUU H
0€30MacHOM HCIOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEUIECTB B OBITY H
MPAKTUYECKOMN ESITEIbHOCTH YETIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUU BBISBISATH XapAKTEPHBIC MPU3HAKU TOHATHUA,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSITHUS TIPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUI OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM HCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY IS
COCTABJICHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKHMX BEIIECTB W YPABHEHHM XHUMHUUYECKHX PEaKIIU,
M3TOTaBIIMBATh MOJIEIU MOJIEKYJ OPraHMYECKUX BELIECTB IS WJUIIOCTpAIlUU UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJJICKHOCTh W3YYEHHBIX
OpPraHWYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CcoeAuHEHUl (yriaeBOAOPOIbl, KHCIOPOJ M a30TCoAepXkallue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIE COCAMHEHUs), JaBaTh MM Ha3BaHUS IO
cuctematuieckoii Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBHUAILHBIC
HA3BaHUSl OT/AEJBHBIX OPraHMYECKUX BEIIECTB (PTWJICH, MPOIMMJICH, alleTUJICH,
ATWICHTJIMKOJb, TIIMIEPUH, (eHo, (GOpMallbICTHa, aleTalbIeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHas KUCJIO0Ta, OJICMHOBASI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, III0K03a,
bpyKTO3a, Kpaxmal, HeJIII0103a, TIIUIUH);

c(hOpMHUPOBAHHOCTh YMEHHS OINpPEACNSATh BHJABl XHUMHYECKOW CBSI3U B
OpPTraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHATH TOJOKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. bymiiepoBa miist 0ObsSCHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTEICH pPa3IMYHBIX
KJIACCOB OPTraHUYECKUX BELIECTB (METaH, ATaH, STHJICH, MPOMUJICH, alleTHJICH,
Oyranuen-1,3, metwnOyraauen-1,3, O€H30J, METAaHO], 3TAaHOJ], STUJICHIJIUKOJb,
IJIMLEPUH, (EHOJ, aleTanbJerusl, MypaBbUHas U YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxmaJi, IeJUTI0103a, aMUHOYKCYCHAsl KUCJI0Ta), UIUTFOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YpPaBHEHUSIMU COOTBETCTBYIOUIUX XHUMHYECKUX pPEaKIUh ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOIHOTO
CoIpbsi (HepTh, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX TNEepPepabOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadOTKY;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYMCICHUS 1O XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakiMu 1O H3BECTHBIM Macce, OOBbEMY, KOJIMYECTBY OJIHOTO M3 HMCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJCTh CHUCTEMOW 3HAaHHUKW 00 OCHOBHBIX
METOJ]aX HAYYHOI'O MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MIPU U3YYCHUU BEILIECTB U
XUMUUYECKUX SBJICHUMN (HaOMI0ACHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHMHWYECKUE 3HAHUS UIA MPUHATUS PEUICHUNA B
KOHKPETHBIX JKW3HEHHBIX CHUTYallUsIX, CBSI3@HHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTpaBUjia MOJb30BAHUS XUMUUYECKOM
MOCY/IOM U J1TabOpaTOpHBIM 00OpYyIOBaHUEM, a TakXXe MpaBuia oOpalleHus c
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMNOJHIATH XUMHUYECKHUI
AKCIEPUMEHT (TIPEBpAICHUS] OPraHUYECKUX BEIIECTB MPU HarpeBaHUHM, MOJyYCHUE
ATUJIEHA W M3YYCHUE €ro CBOMCTB, KAYECTBEHHBIC PEAKIHUH OPraHUYECKUX
BEIIIECTB, JCHATypalus OETKOB NpPH HAarpeBaHUU, IIBETHBIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TpaBUJIaMU TEXHHKH O€30MacHOCTH TIPU OOpalleHHH C
BEIIECTBAMU M JIaOOpPATOPHBIM O0OpPYJAOBaHUEM, TMPEJCTABISTh PE3YIbTAThI
XUMHUYECKOTO SKCIEpUMEHTa B (pOpMe 3alucy YpPaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GOpMyITUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTUYECKUA AHAIU3UPOBATH XUMHUYECKYIO
uHOpMAIMIO, TOIy4aeMyl0 M3 pPa3HbBIX HMCTOYHUKOB (CpPEACTBA MaCCOBOM
uHpopmaiuu, HTepHeT u Apyrux);



cOpPMUPOBAHHOCTh ~ YMEHHW  COOJIIOJIaTh  TpaBWJIa  SKOJOTHYCCKH
IIeJIeCOO0Pa3HOr0 TIOBEICHUST B OBITY W TPYIOBOW JACATEILHOCTH B IEJSAX
COXpPAHEHHsI CBOETO 3[0POBbS W OKpYXKAIOIMIeW MPUPOIHON Cpelbl, 0CO3HABATH
ONACHOCTh BO3JCHUCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMAas cMbIci mokaszarens [1JIK, moscHsITh Ha mpuMepax CrocoObI
YMCHBIICHUS ¥ TPEIOTBPAIICHUS WX BPEIHOIO BO3JCHCTBHS Ha OPraHu3M
YeIIOBEKa;

Ui OOYYAIONIMXCS C OrPAaHHMYCHHBIMH BO3MOYKHOCTSIMH 370POBbS: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHUS BEUICCTB U
XUMHUYECKUX SIBIICHHIA;

UL CETbIX W CHa0OBHIANIMX OOYYArOIIUXCS: YMEHHE HCIIOJb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHwi JI. bpaitns mis 3amucu XUMHUYEeCKUuX

bopmyiL.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOSHUsSI Kypca «OOmas M HeopraHuyeckas
XAMUSD) OTPAXkKakoT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBJISIFOLIEH
€CTECTBCHHO-HAYYHOM KapTHHBI MHpA, POJA XUMHUM B TIO3HAHUM SIBJICHUM
npuposibl, B  (OPMHUPOBAHUU MBIIUICHUS H  KyJbTYphl JUYHOCTH, €&
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MTPAKTHYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOW  XHMHUYECKMX  3HAHWUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE IMOHATHS (XMMHYECKMH D3JEMEHT, aTroMm, u30oTom, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, HMOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKasl CBSI3b
(KOBaJIeHTHAs, MOHHAs, METAJJTMYECKas, BOJOPO/IHAS ), KpUCTA/NINUECKas peléTka,
TUIIBI  XUMHAYECKUX  pEaKIUi, PacTBOP, DJIEKTPOJUTHI, HEIJICKTPOJUTHI,
BJIEKTPOJUTUYECKAsT JHUCCOLMAINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakii, XUMHUYECKOE PABHOBECHUE); TCOPUU M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON AuccoluManuu, nepuoandyeckuii 3akon JI. M. Menpneneesa,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHMS W MPEBPAIICHUS SHEPTUU
IpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3BIK XHUMMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE ITOHMMAHUSA NPUYUHHOCTU H
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (DAKTOIOTHYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U OE30MIaCHOM HCIIOJIh30BAHUHU BAKHEHUIITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U NMPAKTHYECKOM JACATESILHOCTH YEIOBEKA,



c(hOpMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHBIC MPU3HAKU TTOHATHUA,
YCTaHABJIMBaTh UX B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATUS MPU
OMUCAaHWU HEOPTAaHMYECKUX BEIIECTB U UX MPEBPAIICHUII;

c(hOpMUPOBAHHOCTh YMEHUM HCIOJIB30BaTh XWMHUUYECKYIO CHUMBOJUKY IS
coctaBieHuss GoOpMyd  BEUIECTB U YpPaBHEHUHM  XUMHUYECKHX  PEaKIIH,
cucremarndeckyro HomeHknarypy (IlUPAC) u TpuBnansHbie Ha3BaHUS OTAEIBHBIX
HEOPraHUYECKUX BEIIECTB (YrapHbIl Tra3, YIJIEKHCHbIA a3, aMMHUaK, raméHas
U3BECTh, HETalIEHasi U3BECTh, IUThEBAs COJA, TUPUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIPEAENATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU
CBS3M (KOBaJE€HTHAasl, MOHHAS, METAJUIMYECKAsl, BOJOPOJAHAS) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOrO BEIIEeCTBa (aTOMHAs, MOJIEKYJIspHasi,
MOHHAs!, METAJUTMYECKas), XapaKTep Cpe/bl B BOJHBIX PACTBOPAX HEOPraHHMUYECKUX
COCJIMHCHUM;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBy K ONPEAEIEHHOMY KiacCy/TpyIie
COEJIMHEHUH (ITPOCThIE BEIIECTBA — METAUIbl U HEMETAJLJIbl, OKCHJIbI, OCHOBAHHSI,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUM PACKPHIBATH CMBICI MEPUOANYECKOro 3aKoHa /[I.
N. MenpaeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOILYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XHMHUYECKHX »3JeMeHTOoB 1—4 mnepuonoB Ileproanyeckoil CHCTEMBI
xuMudeckux saemeHToB JI. M. MenaeneeBa, MCHOAB3ys MOHATHSA «S-, P-, O-
AIIEKTPOHHBIE opouTanmy, «QHEPreTHYECKUe YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMUYECKUX 3JEMEHTOB M UX COEIMHEHUU
1o nepuojaam u rpymmnam [lepuoanyeckou cucTeMbl XUMUYECKUX 31eMeHTOB Jl. W.
Menpaeneena;

chOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKME CBOMCTBAa HEOPraHWYECKHX BEIIECTB  Pa3IMYHbIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUUYECKOW CBSI3M MEXIY HEOPraHWYECKUMH
BEILIECTBAMU C IMOMOUIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHUECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(UIIMPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IMyYHBIM TMpPU3HAKaM (YUCIY M COCTaBy pEarupyroluX BeIECTB, TEIIOBOMY
ahPexTy peakuuu, U3MEHEHUIO CTENEHEH OKHCIEHHUS 3JEMEHTOB, 00paTUMOCTH
peaKIny, y4acTHIO KaTaln3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABIISITH YPABHEHUS PEAKIUN Ppa3IAnIHBIX
THUIIOB, MOJHBIC M COKPAIIEHHBIC YPAaBHEHUS PEAKIIMH MOHHOTO OOMEHA, YUUThIBAS
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIIMH UAYT JO KOHIIA;



c(hOPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOJATBEPIKIAIOIINE
KaueCTBEHHBI COCTaB pAa3JMYHBIX HEOPTaHMYECKUX BEIEeCTB, pPaClO3HABATH
OTIBITHBIM ITYTEM MOHBI, IPUCYTCTBYIONTNE B BOAHBIX PaCTBOpPaX HEOPTaHUUYECKUX
BEIECTB;

c(OpMUPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYUIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUUN IMOCPEACTBOM COCTABIICHHUS 3JIEKTPOHHOIO OanaHca
ATUX PEaKLUN;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOU
peaKIMK OT Pa3IMYHbIX (PAKTOPOB; XapaKTep CMEMICHHUS] XUMHUECKOTO PaBHOBECHSI
B 3aBUCMMOCTH OT BHelrHero Bo3nenctsus (npunuun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XWMHUECKHE IPOLIECCHI,
JeXalllue B OCHOBE IMPOMBILUIEHHOTO MOJYYEHUsSI CEPHOM KHUCIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEJCTaBICHUN 00 OOMIMX HAYYHBIX MPUHIMIAX U
HKOJIOTHYECKUX MPOOIEeMax XUMHUUECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIUHMCIEHUS C HCIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi JI0JIsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHHI ra3oB
IpU XUMHYECKUX PEAKIMIX, MAacChl BEIECTBA UM 00BEMA ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O00BEMY OJHOTIO M3 YYACTBYIOIIUX B PEAKIUU
BELIECTB, TEIJIOBOro 3¢ (eKTa peakluu Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BELLECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUjia MOJIb30BAHUSI XUMHUECKON
MOCYJI0M 1 JabopaTOpHBIM O0OpYAOBaHHEM, a TaKKe IMpaBuia OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIMSMHU IO BBHIMOJHEHHUIO JaOOpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCT, YMEHHWH ITUTAHMPOBATh W BBHINOJHATH XUMUYCCKUN
HKCIIEPUMEHT (pa3ioXKEeHUE MEPOKCUAA BOJOPOJA B MPUCYTCTBUHU KaTalu3aTropa,
ONPEEICHUE Cpelbl PACTBOPOB BEIIECTB C IIOMOIIBK)  YHMBEPCAIBHOIO
WHMKATOPA, BIUSHUE PA3TUUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIlnH,
peakluyd MOHHOTO OOMEHa, KAaueCTBEHHBIE peakluu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHMSI, PEIIEHUE AKCIEPUMEHTAIbHBIX 3a/ay IO
TeMaM «MeTtamely u «HemeTamisl») B COOTBETCTBUU C TpaBUJIAMHU TEXHUKH
0e30macHOCTH TIPU OOPAIlEHUH C BEIIECTBAMH U JaOOPATOPHBIM 00OPYIOBAHUEM,
MPEACTABIATh PE3yJNbTaThl XUMHUYECKOTO JKCIepuMeHTa B (GOpMe 3alucH
YpaBHEHUN COOTBETCTBYIOUIUMX pEaKUUid U (POpMYIHpPOBATH BHIBOJIBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUN KPUTUYECKU AHAIU3UPOBATH XHUMHYECKYIO
uHbOpMaIMIO, TIOAYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOU
KOMMYyHUKanuu, UHTepHET U IpyTux);



cOpPMUPOBAHHOCTh ~ YMEHHW  COOJIIOJIaTh  TpaBWJIa  SKOJOTHYCCKH
IIeJIeCOO0Pa3HOr0 TIOBEICHUST B OBITY W TPYIOBOW JACATEILHOCTH B IEJSAX
COXpAHEHHsI CBOETO 3JI0POBbSI M OKPYXKAIOUICH MPUPOIHON CpEIbl, OCO3HABAThH
OINACHOCTh BO3JICHCTBHSI HA JKUBBIC OPTaHU3MBI ONPEICIEHHBIX BEIECCTB, TOHMMAs
cmbicst mokasatens [IJIK, MmosicHATH Ha mpuUMepax CIOCOObI YMEHBIICHUS H
IIPEIOTBPAIICHHS UX BPETHOTO BO3JICHCTBHUS Ha OpraHU3M YeJIOBEKa;

JUISE O0YYaroNIMXCs ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBBS: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHUS BEUICCTB U
XUMHUYECKUX SIBIICHHIA;

JUIA  CJCMbIX H CAa0OBHIANIMX OOYYArOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadyeHwi JI. bpaiins mns 3amucn XUMHYECKHX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB
Ne HaumenoBanme pa3jaesioB dyeKTpoHHbIE (LM pPOBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoTshI
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCKOH XUMHUH
https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/predmet-
organicheskoi-khimii-teoriia-khimicheskogo-
[Ipenmer opranndeckoin stroeniia-organiches -6447217/re-854d9ea2-cfdc-
11 xumun. Teopust crpoeHus 3 1 4ecb-a2aa-91a0cc3dfech/pe?
' OpPTraHMYECKHUX COCAMHEHUI resultld=3949891708 c=1
A. M. byrneposa https://www.yaklass.ru/p/himija/9-
klass/organicheskie-veshchestva-102302/sostav-i-
stroenie-organicheskikh-veshchestv-102303/re-
30594193-4827-4bf2-b4dd-9fb6a2f3adc2
Hroro 1o pasneny 3
Pa3nen 2. YraeBonopoabt
51 [IpenenbHBIEC YTIIEBOIOPOIBI 9
' — aNIKaHbI
https://resh.edu.ru/subject/lesson/5412/start/212563/
Henpenenbubie https://interneturok.ru/lesson/chemistry/10-
2.2 YTJIEBOJOPOABIL: AJIKEHBI, 6 1 klass/nepredelnye-uglevodorody/alkadieny-tipy-
AITKaJIMCHBI, AIKUHBI alkadienov-0sobennosti-svoystv-sopryazhennyh-
alkadienov
A
2.3 poMaTiTeckie 2 https://resh.edu.ru/subject/lesson/4775/start/150494/

YTJIEBOJJOPO/IBI



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-854d9ea2-cfdc-4ecb-a2aa-91a0cc3dfecb/pe
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-854d9ea2-cfdc-4ecb-a2aa-91a0cc3dfecb/pe
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-854d9ea2-cfdc-4ecb-a2aa-91a0cc3dfecb/pe
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-854d9ea2-cfdc-4ecb-a2aa-91a0cc3dfecb/pe
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-854d9ea2-cfdc-4ecb-a2aa-91a0cc3dfecb/pe
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-30594193-4827-4bf2-b4dd-9fb6a2f3adc2
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-30594193-4827-4bf2-b4dd-9fb6a2f3adc2
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-30594193-4827-4bf2-b4dd-9fb6a2f3adc2
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-30594193-4827-4bf2-b4dd-9fb6a2f3adc2
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://resh.edu.ru/subject/lesson/4775/start/150494/

[IpupoHbIE UCTOUHUKHU

24 YTJIEBOJOPOJOB U UX 3 1 https://resh.edu.ru/subject/lesson/6148/start/
nepepadoTka
Hroro mo pazueny 13

Paznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

31 C o 3 https://resh.edu.ru/subject/lesson/4769/start/
' TTHPTBL. FOCHOT https://resh.edu.ru/subject/lesson/5727/start/

3.9 Anpaeruasl. KapOoHOBBIE 7 1 https://resh.edu.ru/subject/lesson/4776/start/
' KUCNOThL. CrokHbIE (DHUPBI https://resh.edu.ru/subject/lesson/5952/start/

33 v 5 https://resh.edu.ru/subject/lesson/6150/start/
' TJICBOMbBL https://resh.edu.ru/subject/lesson/5413/start/
Hroro no pazgeny 12

Pa3znen 4. A3oTconepxkaimye opraHudecKkue coe{uHeHust

A LA .
4.1 MHHBL AMHUHOKHCITOTRT 3 https://resh.edu.ru/subject/lesson/4743/start/
benku
Hroro no pazgeny 3

Pa3pnen S. BeicokoMoJieKy aIsIpHbIe COeIHMHEHUS

5.1 ITnacTmaccer. Kayuyi. 3 1 https://resh.edu.ru/subject/lesson/4777/start/
Bosokna
Hroro 1o pasneny 3
OBIIEE KOJIMYECTBO HACOB 34 3 2
10 ITPOT'PAMME



https://resh.edu.ru/subject/lesson/6148/start/
https://resh.edu.ru/subject/lesson/4769/start/
https://resh.edu.ru/subject/lesson/5727/start/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/5413/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4777/start/

11 KIIACC

Ne HaumenoBauue KojandecTBo yacoB

n/ pa3nesioB u TeM  Bcer KoHTpPOILHBI IpakTHYeCKH JyekTpoHHbIE (HU(PPOBBIE) 00pa3oBaTeIbHbIE PECYPChI
n NMporpamMmbl 0 e padoTsl e padoThl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue
aTOMOB.
ITepuonuueckuit https://resh.edu.ru/tv-program/archive/110
3aKOH U https://yandex.ru/video/preview/3003014965633237006?from_type=vas
1.1 [Tepuoanueckas 3 t parent-reqid=1692380565815025-10539993209043062392-balancer-
cucTeEMAa I7leveler-kubr-yp-sas-60-BAL-346 path=yandex_ search
XUMHNYECKUX tCXt:BI/II[eOVDOKI/I-i-XI/IMI/I}I-i-l 1+KHaCC
31eMeHTOB /I,
H. MeunneneeBa
Crtpoenue
elecTBa. . .
1.2 BCIIeCTB 4 https://yandex.ru/video/preview/16242780164628071250
MHoroob6pasue
BEILIECTB
13 XUMHYECKHE 6 1 1 https://resh.edu.ru/tv-program/archive/396
' peakuuu https://yandex.ru/video/preview/6990974136304433354
Hroro no paszneny 13
Pasznen 2. Heopranuueckasi xumusi
2.1 MeTtamisl 6 https://resh.edu.ru/subject/lesson/3534/conspect/151265/
2.2 Hemerauiet 9 1 https://yandex.ru/video/preview/79000158958789179
53 CBs13b 5

HCOPTaHNYCCKU



https://resh.edu.ru/tv-program/archive/110
https://yandex.ru/video/preview/3003014965633237006?from_type=vast%20parent-reqid=1692380565815025-10539993209043062392-balancer-l7leveler-kubr-yp-sas-60-BAL-346%20path=yandex_search%20text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F+11+%D0%BA%D0%BB%D0%B0%D1%81%D1%81
https://yandex.ru/video/preview/3003014965633237006?from_type=vast%20parent-reqid=1692380565815025-10539993209043062392-balancer-l7leveler-kubr-yp-sas-60-BAL-346%20path=yandex_search%20text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F+11+%D0%BA%D0%BB%D0%B0%D1%81%D1%81
https://yandex.ru/video/preview/3003014965633237006?from_type=vast%20parent-reqid=1692380565815025-10539993209043062392-balancer-l7leveler-kubr-yp-sas-60-BAL-346%20path=yandex_search%20text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F+11+%D0%BA%D0%BB%D0%B0%D1%81%D1%81
https://yandex.ru/video/preview/3003014965633237006?from_type=vast%20parent-reqid=1692380565815025-10539993209043062392-balancer-l7leveler-kubr-yp-sas-60-BAL-346%20path=yandex_search%20text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F+11+%D0%BA%D0%BB%D0%B0%D1%81%D1%81
https://yandex.ru/video/preview/16242780164628071250
https://resh.edu.ru/tv-program/archive/396
https://yandex.ru/video/preview/6990974136304433354
https://resh.edu.ru/subject/lesson/3534/conspect/151265/
https://yandex.ru/video/preview/79000158958789179

XU
OpTraHU4YC€CKUX
BCIICCTB

Hroro no pazneny 17

Pa3zgen 3. XuMus u ;Ku3HbL

3.1 XUMHUSA 1 KU3HDb 4
Htoro o pasueny 4
OBILIEE
KOJIMYECTBO 34
YACOB IIO

[NPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne KoanuecTBo 4acoB JlaTa
DJIeKTPOHHBbIE HU(POBHIE
n/ Tema ypoxa Bcer KoHTpobHBI IIpakTHyeckn H3Y4YeHH
o0pa3oBaTesbHbIE Pecypchl
n 0 e padoThlI e padoThbl |
[Ipeamer
OpraHU4eCKON XUMMUH,
eC BOSHUKHOBEHHE, https://www.yaklass.ru/p/himija/10-klass/osnovy-
Pa3sBUTHUC M 3HAYCHUC. organicheskoi-khimii-6490554/predmet-
Teopus crpoeHus 1 organicheskoi-khimii-teoriia-khimicheskogo-
OpraHUYeCKUX stroeniia-organiches_-6447217/re-854d9ea2-cfdc-
coenquHeHui A.M. 4ech-a2aa-91a0cc3dfechb/pe?resultld=3949891708
Bbytneposa, eé c=1
OCHOBHBIC
MIOJIOXKEHUS.
IIpencrasnenue o
KIaccupuKauu
OpraHNYECKuX
BEIIECTB. https://www.yaklass.ru/p/himija/9-
Howmenxkiarypa 1 klass/organicheskie-veshchestva-102302/sostav-i-
(cucremaTuyeckas) u stroenie-organicheskikh-veshchestv-102303/re-
TPUBUAIILHBIE 30594193-4827-4bf2-b4dd-9fb6a2f3adc2
Ha3BaHUA
OpraHNu4YeCcKux
BELIECTB
CrapTtoBas 1 1
KOHTpOJbHas paboTa
AJIKaHBI: COCTaB U 1



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-854d9ea2-cfdc-4ecb-a2aa-91a0cc3dfecb/pe?resultId=3949891708%20c=1
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-854d9ea2-cfdc-4ecb-a2aa-91a0cc3dfecb/pe?resultId=3949891708%20c=1
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-854d9ea2-cfdc-4ecb-a2aa-91a0cc3dfecb/pe?resultId=3949891708%20c=1
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-854d9ea2-cfdc-4ecb-a2aa-91a0cc3dfecb/pe?resultId=3949891708%20c=1
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-854d9ea2-cfdc-4ecb-a2aa-91a0cc3dfecb/pe?resultId=3949891708%20c=1
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-854d9ea2-cfdc-4ecb-a2aa-91a0cc3dfecb/pe?resultId=3949891708%20c=1
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-30594193-4827-4bf2-b4dd-9fb6a2f3adc2
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-30594193-4827-4bf2-b4dd-9fb6a2f3adc2
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-30594193-4827-4bf2-b4dd-9fb6a2f3adc2
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303/re-30594193-4827-4bf2-b4dd-9fb6a2f3adc2

CTpOCHHE,
TOMOJIOTHUYECKHUH PsijT

MertaH 1 3TaH —
MIPOCTENIINE
MPEICTaBUTEIN
aJIKaHOB

AJIKEHBI: COCTaB U
CTpPOEHHE, CBOMCTBA

OTUIEH U IPONWICH
— IpocTenimne
[IPEACTABUTENHN
AJIKCHOB

ITpakTuyeckas pabora
Ne 1. «Ilony4yenue
JTWJICHA U U3yYEHUE
€ro CBOMCTB»

https://resh.edu.ru/subject/lesson/5412/start/21256

3/

10

AJIKagieHsbl.
byranuen-1,3 u
MeTunoyraaueH-1,3.
ITonyyenue
CHHTETHYECCKOTO
Kay4dyKa U pe3uHbI

AJIKMHBI: COCTaB U
0COOEHHOCTH
CTPOEHHUS,
TOMOJIOTUYECKUH P,
AleTuneH —
MPOCTEUIIIHI
MpEeACTaBUTEh

https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkadieny-tipy-
alkadienov-osobennosti-svoystv-sopryazhennyh-
alkadienov



https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
https://interneturok.ru/lesson/chemistry/10-klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov

AJIKWHOB

11

12

13

Brruncnenus mo
YpaBHEHUIO
XMMHYECKON peakiuu

ApeHbl: 6eH30I1 U
Tosyost. TOKCUYHOCTh
apeHoB

I'eHeTnueckas CBI3b
YTJIE€BOIOPOIOB,
MPUHAITIEKALTUX K
Pa3IUYHBIM KJ1accaM

https://resh.edu.ru/subject/lesson/4775/start/15049
4/

14

15

[Ipupoaubie
UCTOYHUKHU
YIJI€BOAOPOOB:
IIPUPOJHBIN ra3 u
MONYTHBIE HEPTSIHBIE
rassl, He)Thb U
MPOAYKTHI €€
nepepaboTKu
IIpuponusie
UCTOYHUKHU
YIJ1€BOAOPOAOB:
IIPUPOJIHBIN ra3 u
MOMYTHBIE HEPTAHBIE
ra3bl, HeQTh U
MPOAYKTHI €€
nepepadoTKu

https://resh.edu.ru/subject/lesson/6148/start/

16

KonTponbhas pabora
0 pasaeny



https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/

«YTII€BOIOPOABD)

17

[IpenenvHbie
OJHOATOMHEIC
CIUPTHL: METAHOM U
sTaHoJ. Bonopoanas
CBSI3b

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

18

19

MHoroaTomMHbIE
CIIUPTHI:
STUJICHTIIUKOIb U
TJIMIIEPUH
@deHo: cTpoeHUE
MOJIEKYITbI,
¢busnveckue u
XUMHUYECKUE
CBOMCTBA,
MIPUMEHEHHE

https://resh.edu.ru/subject/lesson/5727/start/

20

21

AJnbnerunpr:
dbopmanibierua u
areTaabICTHI.
AnetonH
OIHOOCHOBHBIC
npeesibHbIe
KapOOHOBBIE
KHUCJIOTBI: MypaBbUHASI
U YKCyCHast

https://resh.edu.ru/subject/lesson/4776/start/

22

[TpakTuyeckas pabora
Ne 2. «CsoiicTBa
pacTBopa yKCyCHOM
KHCIIOTBD



https://resh.edu.ru/subject/lesson/4769/start/
https://resh.edu.ru/subject/lesson/5727/start/
https://resh.edu.ru/subject/lesson/4776/start/

23

24

CreapuHoBas u
OJICMHOBAsI KMCIIOTBI,
KaK MPEJICTABUTEIN
BBICIITNX KapOOHOBBIX
KHUCIIOT

Mb11a Kak coJin
BBICIITUX KapOOHOBBIX
KHCJIOT, KX MOIOILIEE
JIIEUCTBUE

25

CnoxHble 3¢upbl Kak
MIPOU3BOIHBIC
KapOOHOBBIX KHCJIOT.
I'maponus cioXHBIX

3¢upoB

26

JKupsl: runpoinus,
IIPUMEHEHUE,
Ouosiornyeckas poJib
KUPOB

https://resh.edu.ru/subject/lesson/5952/start/

27

VrineBoasl: cocTas,
KJIacCupuKaIus.
Baxneiinme
MIPEJICTAaBUTEINU:
IJII0K03a, PPYyKTO3a,
caxaposa

https://resh.edu.ru/subject/lesson/6150/start/

28

Kpaxman u
LEJUTI0N03a KaK
MPUPOIHBIE
MOJIUMEPBI

https://resh.edu.ru/subject/lesson/5413/start/

29

AMUHEI: METHIAMUH U



https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/5413/start/

AHUJINH

30

AMMHOKHUCIIOTEI KaK
am(oTepHbIe
OpraHuYecKue
COCIMHECHMS, UX
OHOJIOTHYECKOE
3Hauenue. [lenTuapl

https://resh.edu.ru/subject/lesson/4743/start/

31

benku xak
MIPUPOJHBIE
BBICOKOMOJIEKYJISIPHBI
€ COCIUHCHUS

https://resh.edu.ru/subject/lesson/4743/start/

32

33

OCHOBHBIE TTOHSTUSA
XUMHUHU
BBICOKOMOJIEKYJISIPHBI
X COCTMHCHUH.

OCHOBHBIE METOIbI
CHUHTE3a
BBICOKOMOJICKYJISIPHBI
X COCTMHEHUH.
IInacT™maccsr,
Kay4IyKH, BOJIOKHA.

https://resh.edu.ru/subject/lesson/4777/start/

34

I'ooBast KOHTpOJIBHAS
paborta

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34



https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4777/start/

11 KIIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

Bcer KoHTpoJubH
0 ble padoThI

IIpakTHyec
KHe padoThl

Jara
U3y4eH
usi

JIeKTPOHHBbIe HU(POBbHIE 00pa3oBaTeIbHbIE
pecypchbl

XuMU4ecKuit
AJIEMEHT. ATOM.
DNeKTpOHHAs
KOH(Urypauus
aTOMOB

https://resh.edu.ru/tv-program/archive/110

Ilepuonnueckuii
3aKOH U
Ilepronnueckas
CHCTEMAa XMMHUYECKUX
sneMeHToB /[. W.
MenaeneeBa, ux
CBS3b C COBPEMEHHOMN
TEOPUEN CTPOCHUSA
aTOMOB

3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB
XUMHUYECKHX
3JIEMEHTOB U UX
COECTMHEHUHN 10

rpynmnam u rnepuojam.

3Hauenue
MIEPHONIECKOTO
3aKOHA M CHCTEMBI
XUMHUYECKHX

https://yandex.ru/video/preview/30030149656332370067fro
m_type=vast parent-reqid=1692380565815025-
10539993209043062392-balancer-17leveler-kubr-yp-sas-60-
BAL-346 path=yandex_search

text=Buaeoypoxkut+xumustl 1+kmacc



https://resh.edu.ru/tv-program/archive/110
https://yandex.ru/video/preview/3003014965633237006?from_type=vast%20parent-reqid=1692380565815025-10539993209043062392-balancer-l7leveler-kubr-yp-sas-60-BAL-346%20path=yandex_search%20text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F+11+%D0%BA%D0%BB%D0%B0%D1%81%D1%81
https://yandex.ru/video/preview/3003014965633237006?from_type=vast%20parent-reqid=1692380565815025-10539993209043062392-balancer-l7leveler-kubr-yp-sas-60-BAL-346%20path=yandex_search%20text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F+11+%D0%BA%D0%BB%D0%B0%D1%81%D1%81
https://yandex.ru/video/preview/3003014965633237006?from_type=vast%20parent-reqid=1692380565815025-10539993209043062392-balancer-l7leveler-kubr-yp-sas-60-BAL-346%20path=yandex_search%20text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F+11+%D0%BA%D0%BB%D0%B0%D1%81%D1%81
https://yandex.ru/video/preview/3003014965633237006?from_type=vast%20parent-reqid=1692380565815025-10539993209043062392-balancer-l7leveler-kubr-yp-sas-60-BAL-346%20path=yandex_search%20text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F+11+%D0%BA%D0%BB%D0%B0%D1%81%D1%81
https://yandex.ru/video/preview/3003014965633237006?from_type=vast%20parent-reqid=1692380565815025-10539993209043062392-balancer-l7leveler-kubr-yp-sas-60-BAL-346%20path=yandex_search%20text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8+%D1%85%D0%B8%D0%BC%D0%B8%D1%8F+11+%D0%BA%D0%BB%D0%B0%D1%81%D1%81

anemenToB J[.U.
Meupeneena B
Pa3BUTHH HAyKH

CrtpoeHue BeniecTna.
XuMHYecKasi CBSI3b,
e€ BUJIbI; MEXaHNU3MBI
00pazoBaHMs
KOBaJICHTHOM CBSI3U.
Bonopoanas cBsizb

BanenTHOCTS.
DNEeKTPOOTPULIATENbH
octh. CTereHb
okucieHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHUS

ITonsTHE O
JIUCTIEPCHBIX
cucreMax. Mctunubie
Y KOJUIOUIHBIE
pactBopbl. MaccoBast
JIOJISI BEIIIeCTBa B
pactBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCTUHEHUN.
I'emeTnyeckas CBA3b
HEOPraHUYECKUX

https://yandex.ru/video/preview/16242780164628071250



https://yandex.ru/video/preview/16242780164628071250

BCIICCTB, Pa3JIMYHBIX
KJIaCCOB

Knaccudukanus
XAMHYECKHUX PEaKUi
B HEOPraHUYECKON U
OPraHUYeCKOu
XHMHUH. 3aKOH
COXpaHEHHUsI MacChl
BCIIECTB; 3aKOH
COXpaHEHU U
MIPEBPALLICHUS
SHEPTUHU MPHU
XHUMUYECKHX
peaKumsx

https://resh.edu.ru/tv-program/archive/396

10

CkopocTb peaku.
OOpaTtumble peaxkiuu.
XHUMHYECKOE
paBHOBecHe

[IpakTuueckas pabora
Ne 1. «Bnusgnane
pa3IUYHbIX (PaKTOPOB
Ha CKOPOCTh
XUMHYECKOH
peakIum»

11

DeKTpoNUTHYECKAs
JICCOIIHAITHS.
[TonsiTHE O
BOJIOPOTHOM
nokazarese (pH)

https://yandex.ru/video/preview/6990974136304433354



https://resh.edu.ru/tv-program/archive/396
https://yandex.ru/video/preview/6990974136304433354

12

13

14

pactBopa. Peakiuu
HOHHOI'0 OOMeHa.
I'maponuz
OpTaHUYECKUX U
HEOPTraHUYECKHUX
BEILIECTB

OKHUCINTENIHHO-
BOCCTAHOBUTEILHBIE
peakuuu. [lonstue 06
3JIEKTPOJIN3E
pacIuiaBoB U
pacTBOPOB coJIel

KonrponbHas pabora
0 pasjeny
«Teopernyeckue
OCHOBBI XUMUN»

Mertamisl, ux
MOJIOKEHUE B
[lepuonnueckon
CHUCTEME XUMUYECKUX
anemenToB /l. U.
MenpeneeBa u
0COOEHHOCTH
CTPOEHUS AaTOMOB.
Oo6mue pusznueckue
CBOMCTBa METAJJIOB

15

CnnaBbl METAIIOB.
DIEeKTPOXUMUIECKUN
P HAPSKEHUN




MCTAJIJIOB

16

Xumudaeckue
CBOMCTBA Ba)KHEHIIINX
METaJIJIOB (HAaTpUH,
KaJIni, KalbIni,
MarHui, aqroMUHUIL)
U UX COCTUHEHUN

17

XuMudyeckue
CBOMCTBA XpOMa,
MEJIH U UX
COCIUHCHHI

https://resh.edu.ru/subject/lesson/3534/conspect/151265/

18

19

20

XHUMHYECKHE
CBOMCTBA IIMHKA,
JKene3a u ux
COCIUHCHHI

[TpakTrueckas pabota
Ne 2. "Pemenue
AKCIIEPUMEHTATLHBIX
3aJ1a4 [0 TeMeE
«Metamis»"

Hewmerannel, ux
MOJIOKEHHE B
ITepuoanueckoit
CHCTEME XUMHYECKUX
anemenToB 1. 1.
Menneneesa u
0COOEHHOCTH
CTPOEHHUS aTOMOB

21

duznueckue

https://yandex.ru/video/preview/79000158958789179



https://resh.edu.ru/subject/lesson/3534/conspect/151265/
https://yandex.ru/video/preview/79000158958789179

22

23

24

CBOMCTBA
HEMETAJIJIOB.
AnnoTtponust
HEeMeTasuIoB (Ha
npuMepe KUciaoposa,
cepsl, pocdopa u
yriepojia)
XuMuyeckue
CBOIICTBA raJIOr€HOB,
CEepBI U UX
COCMHEHUI

XHUMHYECKHE
CBOMCTBa a30Ta,
docodpa u ux
COE€IUHEHUI

XuMHu4yecKue
CBOMCTBA yriiepoa,
KpPEMHUS U UX
COCIMHEHU I

25

[IpumeHeHne
Ba)KHEHIIINX
HEMETAaJJIOB U UX
CO€IUHEHUI

26

0O00011eHne n
CHCTEMAaTH3aIHs
3HAHUH 110 TEME
«Hemeranab.
Breraucnenus mo
YpaBHEHUSIM




XAMHYECKHUX PEaKui
Y TEPMOXUMHYECKUE
pacuEThI

27

[IpakTuyeckas pabora
Ne 3. «Pemienue
IKCIIEPUMEHTATHHBIX
3a7a4 10 TEME
"Hemeramnsr"»

28

KonTponpsHas padora
o TeMaM «MeTaJuIsD)
u «Hemertamnsl»

29

Heoprannueckue u
OpraHUYEeCKHE
KHCIIOTBI.
Heoprannueckue u
OpraHUYECKHE
OCHOBaHUS

30

AmMdoTtepHbie
HEOpPraHUYEeCKue 1
OpraHHYecKue
COEMHEHUS.
I'enernyeckas cBs3b
HEOPraHUYECKUX U
OpraHMYECKUX
BEIIECTB

31

Pois xumun B
obecreueHUH
9KOJIOTHYECKOMH,
SHEPreTUYECKON U




MUIIEBOM
0€30I1aCHOCTH,
Pa3BUTHH MEIUITUHBI

32

[IpencraBnenus 006
00LIMX HAayYHBIX
NPUHIIATAX
HPOMBIIIUICHHOTO
HOJTY4CHHS
BO)KHEHIINX BELIECTB

33

Hrorosas
KOHTPOJIbHAS paboTa
3a Kypc cpeaHeit
IIKOJIBI.

34

Yenosek B Mupe
BEILECTB U
MaTepUaIoB. XUMUS
U 3JI0POBbE YETIOBEKA

OBIIEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

34







YYEBHO-METOINYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 knacc/ I'abpuensa O.C., O611ecTBO ¢ OrpaHUYCHHON
OoTBeTCTBEHHOCTHIO «J[PODAY; Akimmoneproe obrmecTBo «M31aTenbcTBO
«IIpocsemienue»

» Xumus, 11 xknacc/ I'abpuensn O.C., OO1iecTBO ¢ OrpaHUYeHHON
oTBeTCTBEHHOCTHIO «JJPODAY»; AkimonepHoe obuiectBo «M3marenscTBo

((HpOCBGHleHI/IG»

METOANYECKHUE MATEPUAJIbBI U1 YYUTEJIA

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET
https://resh.edu.ru/

https://interneturok.ru/
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