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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpenHero obmero oOpa3oBaHMs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 No 273-03 «O6
oOpazoBanuu B Poccuiickori denepanuny, TpedboBaHU K pe3ysibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEILHOM MPOTpaMMBbl CpeAaHero oOiero o0pa3oBaHUs



(®OIT  COO), npencraBieHHbIX B DegepaibHOM  roOCyJapCTBEHHOM
obpazoBarenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3paboTKe MpPOrpaMMbl MO XUMHUH, K OINPEACTICHUIO
o0miei ctparernu oOydeHus, BOCIIUTAHUS M Pa3BUTHS OOYUaIOIIUXCS CPEICTBAMU
yuebHoro npeameta «Xumus» 1151 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaToB OOyuYeHUs U TPeOOBAHMHA K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE o0OpazoBaHue, MOJIy4aeMOe BBIITYCKHUKAMH
o011eo0pa3oBaTeIbHON OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEepLIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIICH KYJIbTYpHI
YellOBeKa, a TakKe OSKOJOTHYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0pPOBBI0O M NPUPOJHON cpene. Peamusyercs xumuueckoe o00pa3oBaHuE
oOyyJarommxcsi Ha YpoOBHE CPEIHETO 00IIero o0pa3oBaHUsl CPECTBaAMU YYEOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMHUU C Y4E€TOM CHEeUU(PUKA HAyKH XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMx 1ened M NPHUHLMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO pOJb B
COBPEMEHHOW IUBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHOM KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHUPOBAHKE PAIIMOHATHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpPE Kak O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHMSI B3aMMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTSMU PUMEHEHUSI.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEHUIHOTO
TpyJa W SKM3HU KaxXJI0ro uieHa oOmectBa. CoBpeMEHHass XMMHS Kak Hayka
co3ujaTelbHasl, KaK HayKka BBICOKMX TEXHOJOTHMM HampaBlieHa Ha pEIIeHHe



IJI00ANBHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHLUUIIAMUA CPEJHErO OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM JJs BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOUEHHA B JKU3Hb COLUYMA, MPOAOJDKEHUS
o0pa30BaHMsl B pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJEPKaHHsI KOTOPBIX SIBJIIFOTCS. OCHOBBI 0a30BOil HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
opraHu4eckoil xumun. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAaHHUW NPU HU3YYCHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K H3yYEHHI0O YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUHW HAa  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4ecKOW XHWMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
OpeJCTaBlICHUd O cTpoeHuH BemecTB. CBeleHHs 00 H3y4yaeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBsI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMeTre «XUMHs» 0a30BOr0 ypOBHS
paccMaTpUBaeTCss M3YyYEHHbIH Ha YPOBHE OCHOBHOTO OOHIEro 00pa3oBaHUs
TEOPETUYECKU MaTepuan M (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
00001aro1Iei 10 OOBIICHSIONMIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMN O BaKHEHINMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, A TAKXKE O XUMUYECKHX PEAKLUHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MNpOTeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 kmaccos



AJIEMEHTAMH COJICPKAHUS, HUMEIOIIUMHU KYJIbTYpOJIOTHUUECKUA W TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKamu, pPacKpblBalOT €€ pPOJib B IMO3HABATEIBHOM M MPAKTUYECKOU
NESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMIPOIIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XHUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHUIO
NPUMEHATh €€ Uil TIONOJIHEHWS 3HAHWUW, PENICHUS WHTEIUICKTYAJIbHBIX U
HKCIIEPUMEHTAILHBIX UCCIIEA0BATENIbCKUX 3a/1a4u. B 1enom copepkanue yueOHOro
npeaMera «XHMHS»  JAaHHOTO  YPOBHS  H3YyYEHHUS  OpPHUEHTUPOBAHO  Ha
dbopmupoBaHre y OOYYAIOMIMXCSI MHPOBO33PEHUYECKONW OCHOBBI JUISI TTOHUMAHHUS
bunocockux MaAEH, TaKWX KaK: MaTepUATbHOE €IWHCTBO HEOPTAaHHMUYECKOTO
OpraHUYeCKOr0 MHpa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IIYTEM OSKCIEPUMEHTa U
pelieHrus TMPOTHUBOPEYMM MEXAy HOBBIMU (aKTaMH UM TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
TaKke mpo0eM cOepeXeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHMUSI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMOM MO XMMHUHU TMOJXOJbl K OIPEIEICHUIO
COJIEp’KaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHue
YHUBEPCAIbHBIX y4YEOHBIX JCHCTBUN, UMEIOIMUX ©0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEUICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpPMAIINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OMbITa PAKTUIECKOM
U HCCJIEI0BATEIbCKON ACSATEILHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpemnojgaBaHus XMUMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK ¥ HA YPOBHE cpeHero odiiero oopa3oBaHus, IPH ONPEICICHUH
COJICPKATEJIbHOW XapaKTepUCTUKU I1IeJIeM M3y4YeHHUs TpeaMeTa HampaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCA (POPMHUPOBAHKE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIbHOCTH 4YEeJIOBEKa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOM NMOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YeHUs
npeaMeTa sSBJISIETCS BIOJIHE ONPaB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMHU IIEJIIMU HU3YyUYCHHS MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisttOTCSA:

e (opMHUpOBaHHE CHCTEMbl XUMHUYECKMX 3HAHUW KaK  BaKHEUIIEH
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOPOU
JeXKaT KIIIOYEBbIC TOHATHS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XHMHH,



OCBOCHHE $3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHUYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pPa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEPUMEHTA, COOJIIOJCHUEM IpaBUII
0€3011acHOr0 OOpaIeHMsI C BELIECTBAMH.

Hapsiay ¢ aTum, cozepkaTelibHasi XapaKTepUCTUKA LEJed U 3a1a4 U3y4YeHHUs
IpeaIMETa B IPOrpaMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero ooduiero odpasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJblIed CTEHNeHH OTAAETCS  MPEeArnovYTEeHUe
IPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHusd OOy4YEHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
Ha0OpOM 3HaHUM, a (PYHKIMOHAIBHOW TIPaMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHMSIMU aKTUBHOTO IOJIyY€HHs 3HAHUN U MPUMEHEHHS UX B pEalbHOM YKU3HU
JUISl peIIEHUS TPAaKTUYECKHUX 3a/1a4.

B cBf3M C 3TUM NpU U3YYEHUM NpeaMera «XHUMHsD JIOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKHUE LIETU U 3aJa4H, KaK:

ajanrtanus oO0yJaromMXcsl K yCIOBUSIM JTUHAMHUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHre y O0OyYalOmUMXCS  KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIIETEHIINM), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOAMMBIX [UJIsi MPUOOPETEHUsl OIbITa AEATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKH C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE [O3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEN 00yUaroIMXCs: CIIOCOOHOCTH CaAMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HaHUS 110 XMMHU B COOTBETCTBUH C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIb30BATh
COBpeMEHHbIe MH(OPMALIMOHHBIE TEXHOJOTUH AJI MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMHUYECKOTO COIEP KAHMS;



(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpPH IUIAHUPOBAHUH W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyyarommxcs YOEKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBJICHHOCTH XUMHUU, €€ BAXXKHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOIONIOIB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJIE U CBOEMY 3/I0pPOBBIO, a TaK)KE NPUOOpPETEHHs OIbITa
UCIIOJIb30BAaHUSl TOJIyYEHHBIX 3HAHUM s NPUHATHS TPAMOTHBIX PELICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SIBJICHUSMHU.

B yueOHOM maHe cpenHero oOmero oOpa3oBaHUsA MpPeAMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOM obnactu «EcTecTBEeHHO-HAy4YHbIE
pEeIMETHD.

OO11e€e Yncao 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, cocrabisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).

Temarnueckoe MIaHUPOBAHUE COCTaBIEHO ¢ y4éroM Pabouell mporpammsl
BOCIIUTAHUS.



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYYEHUM HOBBIX BEIIECTB M MaTEpHAIOB. Teopus CTPOCHHS] OPraHHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne 0 Ki1acCU(pUKALMU OpraHUYecKuX BemecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEHIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE TMPEICTABUTENN AJIKEHOB: (PU3MYECKME M XUMHUYECKHME CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuus mnojuMmepusauuu). [lodyyeHue CHUHTETHUYECKOro
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH THAPUPOBAHUS, rajJOr€HUPOBAHUS, TUApaTaIiH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOTyYeHue U npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HeTu:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHME C O0Opa3laMu IJIacTMAacC, Kay4yKOB M PE3UHBI, KOJUICKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Maccbl, oObEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. METaHONI M 3TaHOJN: CTPOCHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  COUPTBL. OTWICHIJIMKOIb W  TJMLEPUH: CTPOCHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

®deHon: CTpOCHUE MOJEKYJbl, (U3NYECKUE W XHUMHYECKUE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIEC, NMPUMEHEHHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MpEeBpaIleHUIl:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHIO XHWMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHUYecKue coeauHeHus. Puzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, IEHATYPAIIHs], KAYECTBEHHBIE PEAKIINH Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIEC TIOHATHUS XUMHU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

DKCHepUMEHTAIbHBIE METOJbl HM3YYCHHs] BEIIECTB M WX MPEBpaICHUI:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W MOHATUMN, SBISIOUUXCA CHUCTEMHBIMU ISl OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTTUPOBAHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOTOIIHNE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MPEnapaThl, MaTepUabl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxkiarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUN MPU XUMUUECKUX PEAKIIHIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JTOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIUX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINN «MeTauibl U CIUIaBbl», 00pa3lloB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMum B 0OecrieyeHUU IKOJIOTUYECKOM, PHEPreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3J0pOBbE YEJIIOBEKA: MpaBWiia HCIOJIH30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIVMYUHBI U CIHHUIIBI FX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAaMM CpPEIHEro oOlEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATCIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHS NpeIMeTa «XHUMHUs» Ha YPOBHE CPEIHEr0
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KMe MOTUBALIUU K O0YUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMHU LEIO0CTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTNTCIIBHBIX ~ HAOMIOMEHUN, KPOMOTIMBBIX  OAKCICPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX W IMPABOBBIX HOPM M OCO3HAHWE MOCIEACTBUNA 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOIo/IeHns TIpaBUiI 0€30MacHOro OOpalleHusi ¢ BeIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUSATHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYY, JIFOJIAM TPyAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLTMAIIBHOW CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUA €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYUMOCTHM XMMHHM JJII  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, OOECIEYEHHH YCIOBUUN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MoJTydaeMble 3HAHUS I aHAIH3a U OOBSCHEHUS SBJICHUH OKPY)KAIOIIEro MUpPA U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIFHO HCIIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHPOBAHUS  MHPOBO33PEHHS]  OOy4YarOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HaAYyIHBIA (paKT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYaroIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3ynbTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABJIMBATH MX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SIBJICHHSIMU;

CTPOUTH JIOTMUECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHEIE, TIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIC) MOJIEITH, IPEOOPA30OBHIBATH MOJICIBHBIE TIPEICTABIICHUS — XUMUYCCKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC TIPEJICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MPU3HAKOB U3yYaeMBbIX BEIIECTB U XUMHUECKHUX PEaKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

dbopMyIMpOBAThH 1ENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITEIBbHO C(OPMYJIMpPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUIsI (DOPMHUPOBAHHS THUIOTE3BI 1O MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BIAJCTh HAaBBIKAMU CAMOCTOSITEJILHOTO IIJIAHUPOBAHUS U IPOBEIACHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HaAOII0aTh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEAOBATEIbCKOM ¢ TMPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOWCKY METOJIOB PpEUICHUS TPAKTUYECKUX 3a7ad, NPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JUTEparypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHbIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MIPE/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATH eé JOCTOBEPHOCTh "
HEMPOTHUBOPEUUBOCTH;



(bopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TMOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOIHUIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO JIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUHU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTro MpoekTa U (OpMyIUpPOBATh BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO ITUIAHUPOBATh M OCYLIECTBJISATH CBOIO I103HABATEIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
3¢ (eKTUBHBIN Ccroco0 MX peneHuss ¢ y4ETOM TOJyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  IPEJACTABICHHH O XHMHYECKOH  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHs] MPAKTUYECKUX 33124
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpalléHHAs), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIME COEAMHEHHUS, MOHOMED, MNOJUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalllue B OCHOBE NOHUMAaHUS NPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKHUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHHUW BBISBIISTh XAapaKTEPHbIE MPU3HAKH MOHSTUM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOM)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HMX COCTaBY M CTPOCHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
HA3BaHUS OTAEJBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, metunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTIUKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PpEaKIUil ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBHIMIOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1IeJIeCO00Pa3HOro0 TIOBEACHUS B OBITY W TPYAOBOH JEATCIBHOCTH B IEISAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAICHUS WX BPEIHOTO BO3JCHCTBHS Ha OPraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaiins mis 3anmucu XUMHAYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpA, POJH XHAMHUH B IIO3HAHWUU SBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAJNINYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHWUS MPUYMHHOCTU W
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHU BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAS ), XapaKTep CPelbl B BOJAHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILJIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEpHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpynnam llepuoanueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXKIY HEOPTaHUYECKUMHU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS JJIEMEHTOB, OOpaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHs 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3naerctsus (npuuuuin Jle larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM OO0BEMY OJIHOTO M3 yYaCTBYIOUIUMX B pEaKlUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAoi M J1abopaTOpHBIM OOOpYIOBAaHUEM, a TaKXe IpaBuUiIa OOpallEHUS C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENICHNE CpeApl PacTBOPOB BEIIECTB C IOMOILIBID YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaMm «Metaiey U «HeMeramibl») B COOTBETCTBHM C MPAaBWIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IIEJISIX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MIPEIOTBPAICHUS UX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3ieioB dyekTpoHHbIe (LM pPOBbLIE)
Kourpoabuble IIpakTHyeckue
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nes 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMUM
[IpenMeT opranuyeckoi
xumud. Teopusi CTpoeHUs . .
1.1 P p . 8 https://resh.edu.ru/subject/lesson/6149/main/170400/
OpPraHUYECKUX COCIMHECHUM
A. M. bytneposa
Htoro no paznemny 8
Pa3nes 2.YrieBoaopoabl
[IpenenbHbie .
2.1 pel 4 https://resh.edu.ru/subject/lesson/6151/start/149993/
YII€BOAOPOAbl — AJKaHbI
HenpenensHusbie
2.2 YTJI€BOIOPOIbI: ATKEHBI, 10 1
aJIKaINEHBI, aJTKUHBI
ApoMathueckue
2.3 P 5
YTIEBOI0OPOABI
[IpupoiHbIE HICTOUYHUKHI
2.4 yII€BOJOPOIOB U UX 6 1
nepepabdoTka
Hroro 1o pasneny 25
Pa3nen 3.Kuciiopoacoaep:xaniue opraHn4ecKkue coeJHHeHUs
3.1 Cruptel. denon 8



https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6151/start/149993/

Anpaerunsl. KapooHoBbIE

3.2 10
KHUCIOTHI. CIIOKHBIC YPHUPBI

3.3 YrineBoasl 5

Wroro no pazueny 23

Pa3nen 4.A30Tcoaep:kaiye opraHudecKkne coeIMHeHUus

4.1

AMUHBI. AMHUHOKHCJIOTEL.
benxn

8

Hroro no pazneny

8

Pa3zaea S.BbicokoMoJIeKy/JISIpHbIE COeIUHEHUSA

[Inactmaccel. Kayayku.

5.1 4
Bonokna

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB 68

10 [TIPOT'PAMME




11 KJIACC

KoaudecTBO 9acoB

Ne n/m Haumenopanue I dyekTpoHHbIe (LM POBbLIE)
) pa3aesioB M TeM B KOHTpOJILHbIE paKTuieckue P p
cero paﬁoTbl 06pa30BaTeJIBHbIe pecypcehl
nporpamMmmsl paﬁo]‘[,]
Pa3zgen 1.TeopeTnueckue 0CHOBBI XUMHH
CtpoeHue aToOMOB.
[Iepnonnueckuit 3aK0H
11 u [lepuoanueckas 6
' CHCTEMA XUMHYECKUX
anemenToB . U.
Menneneena
12 CrtpoeHue BemiecTsna. 8
' MHuoroo6pasue BeuecTB
1.3 XUMUYECKUE PEAKLIUH 12 1 1
Hroro no pazneny 26
Pa3nen 2.Heopranuyeckasi Xumusi
2.1 Mertasmibl 12
2.2 HemeTambn 18 1 1
CBsi3b HEOPraHUYECKUX
2.3 ¥ OpPraHUYECKUX 4
BEIICCTB
Hroro 1o pasneny 34
Pazngean 3.Xumus 4 :Ku3Hb
3.1 ‘ XWUMUS U )KU3Hb 8
Hroro 1o pasneny 8
OBIIEE KOJIMYECTBO YACOB 68 2 3

I10 ITPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoauyecTBO 9acoB
Hara DJIeKTPOHHBbIE HU(POBHIE
n/ Tema ypoka Kontpoabubie IIpakruyeckue
Bceero H3yUYeHH s o0pa3oBaTejibHbIE PeCypPChI
n padoThI padoTshI
1. TeopeTnveckue 0OCHOBBI OPraHu4YecKoii Xumuu (84)
[Ipenmet oprannyeckoit .
.. 1 https://resh.edu.ru/subject/lesson/6149/
XHMHH, €€ BOSHUKHOBCHHE, main/170400/
pa3BUTHE U 3HAYCHUE -
Teopust cTtpoeHus
OPraHNMYeCKUX COCTUHEHUHN A. 1 https://resh.edu.ru/subject/lesson/6149/
M. BytnepoBa, €€ OCHOBHbIE main/170401/
MMOJIOKCHUS
XnMuyeckas CBI3b B .
—— F— 1 https://resh.edu.ru/subject/lesson/6149/
P COKHX COCAHHE main/170401/
OJIMHAPHBIE U KPaTHBIE CBSI3U.
[IpencraBnenue o
KlIacCH(pHUKAIIUA OPraHNYECKUX )
se eCTi) Holj{amfo 1 https://resh.edu.ru/subject/lesson/6149/
HICCTB: ! main/170401/
(YHKITMOHATTLHOM TpyTITIE.
I"'omomorus.
Howmenxknarypa
(cucremaTtuyeckas) u 1 https://resh.edu.ru/subject/lesson/6149/
TpUBHUAJIbHBIC HA3BAHUS main/170402/
OpraHUYEeCKUX BELIECTB



https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170402/
https://resh.edu.ru/subject/lesson/6149/main/170402/

VPOK-TIPaKTUKYM T10
0TpabOTKE HABBIKOB

https://resh.edu.ru/subject/lesson/6149/

6 COCTaBJICHHS U30MEPOB M MX main/170402/
Ha3BaHUI
XHUMHYCCKHIE PEaKINHU B https://resh.edu.ru/subject/lesson/6149/
7 OpraHI/I‘ICCKOﬁ XUMHUHAN main/170404/
DKCIEePUMEHTATBHBIC METO/IbI
8 W3YYEHUS OpPraHNYeCKHUX
BEILIECTB U WX IPEBPAIICHUN
2. YraeBoaopoan! (254)
9 AJIKaHBI: COCTaB U CTPOCHHUE, https://resh.edu.ru/subject/lesson/6151/s
TOMOJIOTHUYECKHH PsIJT tart/149993/
MertaH 1 3TaH — TpoCTenIIne
MIPEACTABUTENH AJIKAHOB, https://resh.edu.ru/subject/lesson/6151/s
10
(busznuecKkrue 1 XUMUYECKHe tart/149993/
CBOMCTBA
AJKaHbBI: HaX0XKICHIE B
11 A https://resh.edu.ru/subject/lesson/6151/s
MPHPOAE, TIOAYHCHHC 1 tart/149993/
MIPUMEHEHNE
12 o S https://resh.edu.ru/subject/lesson/6151/s
OHATHE O THIIO tart/149994/
13 AJTIKEHBI: COCTaB U CTPOEHUE, https://resh.edu.ru/subject/lesson/5412/s
CBOMCTBA tart/212563/
OTUJIEH U IPOIUIeH — .
14 . https://resh.edu.ru/subject/lesson/5412/s
MpOCTEHIINE MPeICTaBUTENN (art/212563/
aJKEHOB
15 XUMHYECKHE CBOMCTBA (Ha https://resh.edu.ru/subject/lesson/5412/s

npumepe 3tuiieHa) [pasuio

tart/212563/



https://resh.edu.ru/subject/lesson/6149/main/170402/
https://resh.edu.ru/subject/lesson/6149/main/170402/
https://resh.edu.ru/subject/lesson/6149/main/170404/
https://resh.edu.ru/subject/lesson/6149/main/170404/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149994/
https://resh.edu.ru/subject/lesson/6151/start/149994/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

MapKkoBHHKOBA.

TTonmuaTHieH Kak
KPYIMHOTOHHA>KHBIN TIPOIYKT

https://resh.edu.ru/subject/lesson/5412/s

16 XHMUYECKOr0 tart/212563/
npousBoacTea. llonmumepusanus
ATUJICHA.
IIpakTuueckas padora Ne 1.
P P https://content.edsoo.ru/lab/item/52/
17 «IlonydeHue sTuneHa u
W3YyYEHHUE Er0 CBOMCTB)
https://lib.myschool.edu.ru/content/9
Ankanuensl. CTpoeHHE.
18 . 62
CaoiicTBa
19 [Tonyyenue CUHTETUYECKOTO https://resh.edu.ru/subject/lesson/5412/s
Kay4dyKa U pEe3UHbI tart/212563/
AJIKUHBI: COCTaB U .
20 SeHHOCTH CTDOHI https://resh.edu.ru/subject/lesson/5412/s
OCODCHHOCTH ¢ ?Oe ’ tart/212564/
TOMOJIOTUYECKHM PS/I.
AneTuineH — npocTenImmn https://resh.edu.ru/subject/lesson/5412/s
21
MPEICTaBUTEND aJIKUHOB tart/212564/
99 Brruucnenus mo ypaBHEHHUIO
XUMHUYECKON PEAKIUN
ApEeHBI: cOCTaB U OCOOCHHOCTH .
23 T https://resh.edu.ru/subject/lesson/4775/
cTpoeHus. TOKCUYHOCTh main/150497/
apeHOB.
ben3zou: cocraB, cTpoeHue, .
N p https://resh.edu.ru/subject/lesson/4775/
24 CBOMCTBA MOJIYYEHUE U main/150497/
MIPUMEHEHHE
25 Tomyon: cocras, cTpoeHue, https://resh.edu.ru/subject/lesson/4775/



https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://content.edsoo.ru/lab/item/52/
https://lib.myschool.edu.ru/content/962
https://lib.myschool.edu.ru/content/962
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212564/
https://resh.edu.ru/subject/lesson/5412/start/212564/
https://resh.edu.ru/subject/lesson/5412/start/212564/
https://resh.edu.ru/subject/lesson/5412/start/212564/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150499/

CBOMCTBA IIOJIy4YCHUE U
IIPUMEHEHHE

main/150499/

26

I'eneTnyeckas cBs3b
YIJIEBOAOPOIOB,
MPUHAICKAINX K Pa3JTUYHBIM
Kjaccam

27

YPOK-TIPAKTUKYM 11O
COCTABJICHUIO CXEM
MPEBPALLEHUH, OTPAKAOIIUX
TEHETUYECKYIO CBSI3b MEKIY
YIJIEBOAOPOAAMHU

28

[IpupoiHbIE UICTOUYHUKHT
YIJIEBOAOPOJOB: MPUPOIHBIN
ra3 M NMOIyTHBIC HETSIHbIC
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

https://resh.edu.ru/subject/lesson/6148/s
tart/170461/

29

IIpupoaHbIE HICTOYHUKHI
YTJIEBOJOPOJOB: IPUPOIHBIN
ra3 ¥ NonyTHble HeTAHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

https://resh.edu.ru/subject/lesson/6148/s
tart/170461/

30

¥YcraHoBineHue npocTenmen
(hopMyITBI BEIIECTBA 11O
MaCCOBBIM JIOJISIM DJIEMEHTOB C
HCIIOTH30BaHUEM a0COIFOTHOM
U OTHOCUTEILHOHU INIOTHOCTH
BEIIIECTBA.

31

BriBon hopmysibl BeriecTBa 1o
OTHOCHUTEJIbHOW TUNIOTHOCTH U



https://resh.edu.ru/subject/lesson/4775/main/150499/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/

Mmacce (00bemMy mim
KOJIMYECTBY) IIPOAYKTOB
CropaHus

32

Oo6o0maromuit ypok o Teme
«Yraesonoponsi». [logroroska
K KOHTPOJILHOH padoTe.

33

Kontposbnas pabora 1 mo
paszaeny «YTJIeBOAOPOABI

1 1

3. Kucjiopoacoaep:kamiue opranaueckue coequuenns (23 u)

34

35

AHanu3 KOHTPOJIbHOM pabOTHI.
Knaccudukanus,
HOMEHKJIaTypa, U30Mepus
criuptoB. ["'omonornueckuit
pAll IpeIeTTbHBIX
OJIHOATOMHBIX CITUPTOB
dusznueckue CBOMCTBA
CIIUPTOB

XuMHu4yecKkue cBocTBa (Ha
MpUMepe METaHOJIa U ITAHOJA)

https://resh.edu.ru/subject/lesson/4775/
main/150497/

https://resh.edu.ru/subject/lesson/4769/s
tart/150550/

36

Bonoponnseie cBs3u Mex 1y
MOJIEKYJIAMH CIIUPTOB.
JlelicTBME METaHOJIa U 3TAHOJIA
Ha OpPraHM3M YeJIOBEKa

37

38

MHOroaroMHsble CIIMPTHI:
STUJIEHTJIMKOJb U TIMLIEPUH
JlenicTBHE HAa OpraHu3M
yenoseka. [Ipumenenue
[JIALEPUHA U STUJICHTIIUKOJIS.

https://resh.edu.ru/subject/lesson/4769/s
tart/150550/



https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/

@eHOJI: CTPOCHUE MOJIEKYIIBL,

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

39 (bmfmecm/le 1 XUMUYCCKHE fart/150577/
CBOICTBa, MPUMEHEHUE
40 Tokcuunocth penona.
[Tpumenenue peHona.
VYcraHoBieHre npocTenie
41 (hopMyJIBI BEIIECTBA 110
MPOAYKTaM CTOPAHMUS.
Anpaeruapl: GopMabaeTuI 1 https://resh.edu.ru/subject/lesson/4776/s
42
aleTanbAeru. tart/150604/
43 Keronsl. Aueron. CBoiicTBa. https://resh.edu.ru/subject/lesson/4776/s
IIpumeHeHue tart/150605/
OAHOOCHOBHBIE MPEAETbHBIC
44 KapOOHOBBIE KUCIIOTHI: https://resh.edu.ru/subject/lesson/4776/s
MypaBbHHas U YKCyCHas, tart/150606/
CBOMCTBA, IPUMEHEHNE
[TpakTuueckast paborta No 2.
p . p . https://content.edsoo.ru/lab/item/53/
45 «CBolCTBa pacTBOpa YKCYCHOM
KHUCJIOTBI»
ben3zoiinas kucmnora. .
46 0co6 . https://resh.edu.ru/subject/lesson/4776/s
COOEHHOCTHU CBOWCTB, {art/150607/
MIPUMEHEHUE
CreapuHOBas U OJICMHOBAsI )
47 https://resh.edu.ru/subject/lesson/4776/s
KHCIIOTHI, KaK IPEICTAaBUTENN {art/150608/
BBICIIIUX KapOOHOBBIX KHCIIOT
Mpbuta Kak COJIH BBICIITUX .
https://resh.edu.ru/subject/lesson/4776/s
48 KapOOHOBBIX KHCJIOT, HX

MOIOIIlEE NEUCTBUE

tart/150609/



https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150605/
https://resh.edu.ru/subject/lesson/4776/start/150605/
https://resh.edu.ru/subject/lesson/4776/start/150606/
https://resh.edu.ru/subject/lesson/4776/start/150606/
https://content.edsoo.ru/lab/item/53/
https://resh.edu.ru/subject/lesson/4776/start/150607/
https://resh.edu.ru/subject/lesson/4776/start/150607/
https://resh.edu.ru/subject/lesson/4776/start/150608/
https://resh.edu.ru/subject/lesson/4776/start/150608/
https://resh.edu.ru/subject/lesson/4776/start/150609/
https://resh.edu.ru/subject/lesson/4776/start/150609/

49

Crnoxuble 3(upbI Kak
IIPOM3BOHBIE KAPOOHOBBIX
KUCJIOT. [ MIpoIu3 CI0KHBIX

a¢upoB

50

ZKupsl: runpoinus,
pUMEHEeHHEe, OMOJIOTHYeCKas
POJIb JKUPOB

https://resh.edu.ru/subject/lesson/5952/s
tart/150631/

51

Ypok- npaktukym. CxeMbl
MPEBPALLICHUIN OTPaKarOIINX
TEHETUYECKYIO CBSI3b MEXKIY
YIJIEBOJOPOJAMU U
KHCJIOPOJICOACPKAITUMU
OpraHUYeCKUMHU
COEIMHEHUSIMU.

52

VYTaeBonsl: COCTaB,
Kiaccuukanus (MOHO-, TU- U
MOJINCAXapUIbI).

https://resh.edu.ru/subject/lesson/6150/s
tart/150687/

53

I'mroxo3a, ocobeHHOCTH
CTPOEHHsI, CBOKCTBA
HaXO0XJCHHUE B IPUPOJIE,
MIpUMEHEHHE, OMOI0rHYecKast
poiib. OpyKTO3a

https://resh.edu.ru/subject/lesson/6150/s
tart/150687/

54

55

Kpaxman u nemnrono3a kak
MIPUPOIHBIE ITOJIUMEPEI

Oo6o0maromuit ypok no Teme
«Kucnopoaconepxaine
OpPraHUYECKHE COCTUHEHUS.
[ToaroToBka Kk KOHTPOJIBLHOU
pabore

https://resh.edu.ru/subject/lesson/5413/s
tart/150714/



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/

56

KonrponsHas pabdora 2
«Kucnopoaconepsxariye
OpraHUYEeCKUE COCAUHCHUS

57

58

AHanmu3 ommO0K KOHTPOIBHOM
paboThl. AMUHBI: 0COOEHHOCTH
CTpOEHHMSI, CBOMCTBA,
MIPUMCHCHHE.

MetunmaMuH. AHUIAH.

4. A3oTconep:kamue oprannvyeckue coequHeHust (84)

https://resh.edu.ru/subject/lesson/4743/s
tart/150742/

https://resh.edu.ru/subject/lesson/4743/s
tart/150742/

59

AMHMHOKHCIOTEI KaK
amMm(oTepHbIe OPraHNYECKUe
COCAUHCHHMS, UX
OHOJIOTHYECKOE 3HAUCHHE.

https://resh.edu.ru/subject/lesson/4743/s
tart/150742/

60

A3zoTcoaep:xaime
IreTCPOUUKINYICCKHC
COCIMHCHUA

https://resh.edu.ru/subject/lesson/4743/s
tart/150742/

61

I'enernueckas cBs3b
a30TCOEepKAIIMX
OPraHNYEeCKUX COCTMHEHUH C
JPYTUMH KJIacCaMu
OPraHNYeCKUX COCTMHEHUHN

62

63

64

buonoruueckoe 3HaYEHUE
aMuHOKHCIOT. [lenTuabt.
benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COETUHEHUS

XUMHUECKHUE CBOMCTBA OEIIKOB:
FI/II[pOJ'II/I3, I[eHaTypaL[I/ISI,

https://resh.edu.ru/subject/lesson/4743/s
tart/150742/

https://resh.edu.ru/subject/lesson/4743/s
tart/150742/



https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/

KaueCTBEHHBIC PEaKIINH Ha
Oenku

OCHOBHBIE TTIOHSATHSA XUMHHI

5.BbIcOKOMOJIEKYISIpHBbIE cOeTUHeHNs (44)

https://resh.edu.ru/subject/lesson/6296/s

65 BI)ICOKOMOJ'IueKyJ'ISIpHBIX 1 fart/212589/
COEINHEHUI
OcHo € METObI CUHTE3A
66 HOBHDIC METOABT CHHT 1 https://resh.edu.ru/subject/lesson/4777/s
BBICOKOMOJ'If:KyJ'IHpHHX tart/170536/
COEIUHEHUMA.
IHomustunen. Ilo o CH.
67 o o EOHH " FATPOTIHIICH 1 https://resh.edu.ru/subject/lesson/4777/s
eHOoJIpOopMaITbIETUIHBIECMOJT tart/170536/
Bl
CuHTeTHYECKHE KaydyKH U https://resh.edu.ru/subject/lesson/4777/s
68 1
CUHTETHUYECKNE BOJIOKHA tart/170536/
OBILIEE KOJIMYECTBO YACOB 68 5 5

I10 ITPOT'PAMME



https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/

11 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcero

Jlara

Kourpoububie IIpakTHyeckue
U3y4eHust

padoThI padoThI

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

XUMHAYECKUI J1eMEHT. ATOM.

DnexTpoHHask KOHPUTYpaLus
aTOMOB

1.Teopernueckue ocHOBbI xumMuu (134)

https://resh.edu.ru/subject/lesson/6479/s
tart/150989/

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

XUMHYECKHUX 31eMeHTOB /JI. .

Menpeneesa, UX CBS3b C
COBPEMEHHOU TeOpHUeEn
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX
JJIEMEHTOB U UX COEJUHEHUM
10 TpyIIaM H Nepruoam.
3HaueHue NepuoInYecKoro
3aKOHA U CHUCTEMBbI
XUMHUYECKHX dyiemenToB ..

MenpeneeBa B pa3BUTHU HAYKU

Crpoenue BeniecTsa.
XuMu4deckas CBs3b, €€ BUIBI,
MeXaHU3Mbl 00pa30BaHuUs
KOBAJIEHTHOM CBSI3H.
Bonopoanas cBsizb

https://resh.edu.ru/subject/lesson/6332/s
tart/151021/

https://resh.edu.ru/subject/lesson/6332/s
tart/151021/

https://resh.edu.ru/subject/lesson/5911/s
tart/151053/



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5911/start/151053/

10

BaneHTHOCTD.
DJIEKTPOOTPULIATEIHHOCTb.
CreneHb OKHCIICHUS.
BemiecTBa MoJIeKyIJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsTHE O IUCTIEPCHBIX
cucreMmax. MctuHHbIe 1
KOJUIOMJIHBIE PAaCTBOPBI.
MaccoBast 10J1s1 BELIECTBA B
pacTtBope

Knaccudpukanus n
HOMEHKJIaTypa

HCOPIraHUYCCKUX COGHHHGHHﬁ.

I'enetnueckas cBsI3b
HEOPraHUYECKUX BEIIECTB,
Pa3IUYHBIX KJIACCOB

Knaccudukanus XumMuaeckux
peaKkunii B HEOPTraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXpaHEHHUs MACChl BEUIECTB;
3aKOH COXPaHEHHUS U
MIPEBPAIICHUS YHEPTUN TIPHU
XUMUYECKHUX PEAKIIUSIX
CKopocThb peakiyi.
OOpaTumbie peaKIluH.
XHUMUYECKOE paBHOBECHE

[TpakTuyeckas padora Ne 1.
«BriusHUE pa3zmUuHBIX
(hakTOpOB HA CKOPOCTH

https://resh.edu.ru/subject/lesson/6332/s
tart/151021/

https://resh.edu.ru/subject/lesson/5581/s
tart/151081/

https://resh.edu.ru/subject/lesson/4939/s
tart/151134

https://resh.edu.ru/subject/lesson/4938/s
tart/151107/

https://content.edsoo.ru/lab/item/59/



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4939/start/151134
https://resh.edu.ru/subject/lesson/4939/start/151134
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://content.edsoo.ru/lab/item/59/

XUMHYECKON PEAKIIUN»

11

DNEeKTpOTUTHYECKAS
mucconuanud. Ilorarue o
BOJIOpOIHOM Toka3artese (PH)
pactBopa. Peakiiuu nOHHOTO
obmena. 'maponus
OpPTraHUYeCKUX U
HEOPTraHUYECKUX BEIICCTB

https://resh.edu.ru/subject/lesson/5912/s
tart/92791/

12

OKHCIUTENTHHO-
BOCCTAaHOBUTEIIHHBIC PEAKITHH.
[Tonsitue 06 nexTpon3e
pacIiaBoB U paCTBOPOB COJICH

https://resh.edu.ru/subject/lesson/3523/s
tart/151161/

13

KonTponbnas padota no
pazaeny «TeopeTnueckue
OCHOBBI XUMHHN)»

2.Heoprannueckas xumus (174)

14

15

16

MeTtannsl, UX IOJIOKSHHUE B
Ilepuonnueckoii cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeHeneeBa 1 0COOEHHOCTH
cTpoeHust aromoB. OO0mue
¢u3nueckue cBoicTBa
METAIIJIOB

CrnnaBbl METAJIOB.
DNEKTPOXUMHYECKUN PsijL
HanpsHKEHUH METalyIoB

XUMHYECKHE CBOMCTBA

BaXKHEHIIINX METaJIOB
(HaTpuii, Kanuii, KaJIbLHM,

https://resh.edu.ru/subject/lesson/3493/s
tart/151213/

https://resh.edu.ru/subject/lesson/4961/s
tart/151293/

https://resh.edu.ru/subject/lesson/5814/s
tart/151239/



https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/

MarHui, aJllOMUHUN) U UX
COETUHEHUN

XUMHUYECKUE CBOMCTBA XpoMma,

https://resh.edu.ru/subject/lesson/5814/s

17
MEIU U UX COCIUHECHUU tart/151239/
18 XUMUYeCKHEe CBOMCTBA IIUHKA, https://resh.edu.ru/subject/lesson/5814/s
J)Kere3a U X COeqUHEHUH tart/151240/
[IpaxTuueckas padora Ne 2.
19 "Pemienue
AKCIICPUMEHTAJIBHBIX 3324 110
TeMe «MeTamibl»"
Hemetaiiel, X MOJI0KEHUE B
Ilepnomuueckoii cucreme .
20 pHOA Lu https://resh.edu.ru/subject/lesson/5939/s
XxuMmuueckux aiieMmentos 1. U. {art/151320/
MeunzneneeBa 1 0COOEHHOCTH
CTPOEHHUS ATOMOB
dusnueckue cBONUCTBA
HEMETAJUIOB. AJUTOTPOTIHS )
21 ( P https://resh.edu.ru/subject/lesson/5913/s
HEMETaIJIOB (Ha mpuMepe tart/151347/
KHCIopo/a, cepsl, hocdopa u
yriepoja)
XHUMHUYECKHE CBOMCTBA .
99 T — https://resh.edu.ru/subject/lesson/5913/s
P tart/151347/
COEIMHEHNHN
XuMHU4YecKre CBOMCTBA a30Ta, https://resh.edu.ru/subject/lesson/5913/s
23 .
dbocodpa u UX COeTMHCHUI tart/151347/
XMMHUYECKHE CBOUCTBA .
https://resh.edu.ru/subject/lesson/5913/s
24 yIJepoa, KpEMHUS U UX

COEIUHEHUN

tart/151347/



https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151240/
https://resh.edu.ru/subject/lesson/5814/start/151240/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/

25

[IpuMeHeHne BaKHEUIINX
HEMETAJIJIOB U UX COSAMHEHUN

https://resh.edu.ru/subject/lesson/5939/s
tart/151320/

26

O0o00111eHNE U CHCTEMATH3ALINS
3HAHUH T10 TEME

«Hewmerannel». Beraucienus
[0 YPaBHEHUSIM XUMHYECKUX
peaKkuuii ¥ TePMOXUMHUYECKHUE
pacyEThI

27

[IpaxTuueckas padora Ne 3.
«Pemenne
SKCIIEPUMEHTAIIbHBIX 3aa4 10
Teme "HemeTamisr"

28

29

30

KonTponbHas padoTa no temam
«Metame»y U «HemeTtamin)

HeOpFaHI/I‘leCKI/IC )51
OpraHn4YC€CKUC KUCJIOTBI.
HeOpFaHI/I‘leCKI/IC )51
OpraHn4€CKUC OCHOBAHHA

AmdoTrepHble HEOPraHUUECKUe
U OPraHUYECKNUE COCTUHEHUS.
I'enernueckas cBs3b
HEOpPraHUYECKUX U
OpPraHMYECKUX BEILIECTB

3. Xumus u Ku3Hb (44)

https://resh.edu.ru/subject/lesson/4960/s
tart/151374/

https://resh.edu.ru/subject/lesson/4960/s
tart/151374/

31

Ponpb xumun B obecrieueHUN
9KOJIOTHYECKOM,
SHEPreTUYECKON U MUILIEBON
0€30MacHOCTH, Pa3BUTUHU
MEULIUHBI

https://resh.edu.ru/subject/lesson/3504/s
tart/151485/



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

[IpencraBnenust 06 0OMUX
HAYYHBIX MTPUHITAIIAX

32 2
MIPOMBIIIJICHHOTO TIOJTYYCHHUSI
Ba)KHEHIIINX BEIIECTB
Yenosek B MuUpe BELIECTB U https://resh.edu.ru/subject/lesson/3504/s
33 2
MaTepuasioB tart/151485/
34 x 9 https://resh.edu.ru/subject/lesson/3504/s
MMUSI ¥ 3JI0POBBE YeIIOBEKA tart/151485/
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

YUYEBHO-METOINUYECKOE OBECIIEYEHHUE BPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Xumumsi, 10 xmace/ T'abpumensa O.C., OctpoymoB W.I'., CmamkoB C.A.,
Axunonepnoe o6mectBo «M3narensctBo «IIpocsemenne

Xumus, 11 kmacc/ Tabpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Xumus. 10 kmacc. Pabouas terpans. bazoBeiii yposens/ ['abpuensu O.C.,
OctpoymoB WN.I'., CnankoB C.A., AxuunoHepHoe oOmiecTBo «M3marenbeTBo
«IIpocsemenue»

Xumus. 11 kmacc. Pabouass Terpans. bazoswiii ypoBenbs/ ['abpuensn O.C.,
Octpoymo WN.I'., CnankoB C.A., AxuuoHepHoe oOmiecTBo «M3maTenbcTBO
«IIpocBemenue»

Xumus. 10 kinacc. bazoBeiit ypoBenb. [IpoBepouHbie U KOHTPOJIbHBIE PAOOTHI/
INabpuensn O.C., JIsicoBa I'.I'., AkuuonepHoe oOiectBo «M3aaTenbcTBO
«IIpocsemenue»

Xumus. 10 knacc. ba3oBbelid ypoBeHb. [IpoBepouHBIE M KOHTPOJIBHBIE
paboter/ ["abpuensn O.C., OctpoymoB WN.I'., Cnanko C.A.,AKIIMOHEpHOE
obmectBo «M3aatenbcTBo «IIpocBemenne»

COopnuk 3amau 1o opranndeckor xumun. 10-11 kmacc/ Mapmanona I'. JI.,
Ak1moHepHoe o0uiecTBo «Bako»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru

lNazeta «Xumus» u caur i yuyurenda <« uay Ha ypoK  XUMHNW»
http://him.1september.ru

Ennnas komnekuus L{OP: [Ipenmernas kosmekuust « XuMHs»
http://school-collection.edu.ru/collection/chemistry

EcTtecTBeHHO- HAyYHBIE SKCTIEPUMEHTHI: XHUMHUSI.
Komnekmus Poccutickoro 061eo06pa3oBaTeIbHOTO MOpTaia
http:// experiment. edu. ru AJIXMUMUK: caiit JI.FO. AnukGepoBoi



https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D1%8B%D1%81%D0%BE%D0%B2%D0%B0%20%D0%93%D0%B0%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9C%D0%B0%D1%80%D1%88%D0%B0%D0%BD%D0%BE%D0%B2%D0%B0%20%D0%93%D0%B0%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%BD%D0%B0&t=12&next=1
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry

http:// www. Alhimik.ru. Bcepoccuiickasi oiiMIzaia MKOJILHUKOB 110 XHMHH

http://chem.rusolymp.ru. Opranudeckass XHMHS: DJICKTPOHHBIA YYSOHUK IS
CpPEIIHEH LIKOJIbI
http://www.chemistry.ssu.samara.ru.



http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
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