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HOACHUTEJBHASA 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha yPOBHE CpEeIHEr0 001Iero oopazoBaHus pazpaboTaHa HA OCHOBE
®denepanpHoro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii deneparum,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (hefepaibHOM 00pa30BaTENbHOM MPOrpaMMbl CPEIHETO
obmero o6paszoBanus (DPOIlI COQO), npencraBieHHBIXx B DenepaqbHOM TOCYAAPCTBEHHOM
obpazoBatensHOM cta”aapre COO, ¢ yuérom KoHueniuu npenopaBaHusi yueOHOro mpeaMera
«Xumusg» B oOpa3oBaTeNbHbIX oOpraHumszauuax Poccuiickoit @enepanuu, peamu3yrOLIMX
OCHOBHBIE 00pa3oBaTelbHbIE IIPOIPaMMBbI, U OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHS
Bociutanust B Poccwiickoit ®emepanmu Ha mnepuox g0 2025 roma» (Pacmopspxenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJOB K pa3paboTKe MNporpaMMbl IO XHMHUH, K OIpEAETCHUI0 oO0Ien
cTpaTeruu oOydeHMsl, BOCIIMTaHUS M Pa3BUTHUA O0y4aroIUXcs CpPeACTBaMHU Yy4eOHOIO mpeaMeTa
«Xumua» s 10-11 xmaccoB Ha 0a30BOM YpPOBHE COCTAaBUJIM KOHLIENTYaJbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeJIeH, COJEpXKaHMs, pPe3ylbTaToB OOyueHHs U
TpeOOBaHUI K YPOBHIO IOJIOTOBKH BBIITYCKHUKOB.

Xummuueckoe 00pa3oBaHWE, IIOJIydaeMOE€  BBITYCKHHKaMH  00IIeoOpa3oBaTelbHOM
OpraHM3aluM, SBISIETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CILYXHUT
3aBepIIAIOIIMM 3TallOM pEealIM3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEW, NPUCYIIUX LEJIOCTHONH CHUCTEME XHMHUYECKOro o0pa3oBaHHMs. OTH LIEHHOCTH
KacaloTCsl TIO3HAHUSI 3aKOHOB TPHUPOABI, (OPMHUPOBAHUS MHUPOBO33PEHUS U OOIICH KYIBTYpHI
YeJloBeKa, a TaKXKe DJKOJOTMYECKHM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3J0pPOBbIO U
IpUPOJHOM cpene. Peanusyercs xumuyeckoe oOpazoBaHue 00y4arOIUXcs Ha YPOBHE CPEHETO
of1iero oO6pa3zoBaHUs CPEeACTBAMHM Y4eOHOTo Ipeamera «XUMHs», COJlepKaHUe M MOCTPOCHHE
KOTOpPOTO ONpEeNENeHbl B IMPOrpaMMe IO XUMHUU C Y4€TOM cCHeUu(UKH HAayKd XHUMHHU, €€
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MaTepUAIbHOMN XKU3HU OOIECTBA, @ TAaKXKe C y4ETOM OOIIMX
1esiel M MPUHIUIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oOIIero
obpaszoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0ocoO0yl0 poJib B COBPEMEHHOM
LIMBUJIN3AlMU, B CO3JaHUM HOBOW 0a3bl MaTepualibHON KyiabTypbl. OHa BHOCUT CBOHM BKJIaJ B
(dbopMHpOBaHKE PALIMOHAIILHOTO HAYYHOTO MBILIUIEHUS, B CO3/IaHHE [EIOCTHOTO MpPECTaBICHUs
00 OKpYXarolleM MUpe Kak O €AMHCTBE MPHUPOJbI M YeJIOBEKa, KOTopoe (opMupyercs B XUMHUH
Ha OCHOBE NOHMMaHHS BELIECTBEHHOI'O COCTaBa OKPY’KAIOILIEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX/1y CTPOEHHEM BEIIECTB, UX CBOMCTBaMU U BO3MOYKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auMOJEHCTBYST C€ [JOpPYI'MMHM €CTECTBEHHBIMHM HayKaMH, XHMHS cTaja
HEOTHEMJIEMOM YacThbl0 MHPOBOM KYJIbTYPHI, HEOOXOJUMBIM YCIOBHEM YCIIEUIHOTO TpyJda H
KHU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHash XMMHS KaK HayKa CO3MJaTeNbHas, Kak HayKa
BBICOKMX TEXHOJIOTMH HAalpaBjieHa Ha pellleHue II100aJbHBIX MpoOJieM YCTOWYMBOTO pPa3BUTHUS
YeJIOBEYECTBA — CBHIPHEBOM, JHEPreTHUECKOW, MHILIEBOMH, HKOJOTHYECKOW Oe30MacHOCTH H
OXpaHbl 37J0POBbSI.

B cootBercTBHM ¢ 0OLIUMH LENSIMHU U MPUHIMIIAMU CPEIHEro oO1Iero oopazoBaHus
conepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIii ypOBEHb U3YUCHHUS) OPUSHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO OATOTOBKY 00YYaIOLINXCs, HEOOXOUMYIO UM JUIs
BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIIOYEHHS B KH3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.
CocTaBisromyMu npeaMeTa «XuMus» SBIAI0TCA 0a30Bble Kypchl — «OpraHuyeckas
xuMus» U «OO011ast 1 HeOpraHu4eckass XUMU», OCHOBHBIM KOMIIOHEHTOM COZEP KaHUsI KOTOPBIX
SBJISIIOTCS] OCHOBBI 0a30BOM HayKHU: CCTEMa 3HAHUN MO0 HEOPTaHUYECKOW XMMHHU (C BKIIFOUCHUEM



3HaHUI U3 00uIel XUMHM) U OpraHuYecKod XuMuu. POpMHpPOBaHKME JAHHON CHCTEMBbl 3HAHUH
IIpU U3Yy4YEHUH INpeAMeTa O0eCHeuMBacT BO3MOYKHOCTb PAcCMOTPEHMsI BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB Y TEOPUI XMMHHU.

CtpykTypa conepkanus KypcoB — «Opranndeckas xuMus» U «O0IIas U HeopraHu4eckast
XUMHUsD» cHOpMUpPOBaHA B MPOrpaMMe 10 XUMHUHM Ha OCHOBE CHCTEMHOTO IOAX0Ja K M3yYCHHUIO
yuyeOHOro Marepuana M OOyCIIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHUEM 3HaHUI Ha
OIpeNIeNIEHHBIX TEOPEeTHUECKUX YPOBHsX. Tak, B Kypce OpraHMYeCKOM XMMHUHU BeIECTBa
paccMaTpuBarOTCS Ha YpOBHE KJIACCHUUECKON TEOPUHM CTPOECHMSI OPraHMYECKUX COEIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUM O CTPOCHHM BEIIECTB.
Ceenenus o0 u3yyaeMblX B Kypce BELIECTBAX JAlOTCA B PAa3BUTHU — OT YIJIEBOJOPOOB 10
CJIO)KHBIX OMOJIOTMUYECKH aKTHUBHBIX COEIMHEHHH. B Kypce OpraHM4eckod XUMHM MHOJy4aroT
pa3BuTHE CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEpBOHAYAILHBIC
MPEJCTABICHUS O XMMUYECKOH CBSA3H, KIacCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMUYECKOH PEaKIHH.

[Ton HOBBIM YTJIOM 3peHHUsI B Ipeamere «XuMHsS» 0a30BOTO YPOBHS paccMaTpUBACTCS
U3yYeHHBI Ha YpOBHE OCHOBHOIO 0OIIero oO0pa3oBaHMs TEOPETUUYECKUH Marepuan |
(aKTOJIOrMUECKUE CBEJECHUS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XUMHUs» 00y4yaroIIUMCs MPeIOCTaBISIETCs BO3MOXKHOCTh OCO3HATh
3HAYEHUE MEPUOJMYECKOTr0 3aKOHAa C OOLIETEOPETUYECKUX M METOIOJOTMYECKUX IO3ULIUH,
riy0ke TMOHSATh HCTOPUYECKOe W3MEHeHHe (YHKIHM 3TOro 3akoHa — OT oOoOmiaromeit a0
OOBSICHAIOLIEH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUH O BaKHEHIINX BELIECTBAX, UX COCTAaBE, CTPOCHUM, CBOWCTBAX U
MIPUMEHEHUH, a TAK)KE 0 XMMHUECKUX PEAKIUAX, UX CYLIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nomonasiercs B Kypcax 10 m 11 xjaccoB 2ieMEHTaMH  COJACpXKAHHS, WMEIONUMHU
KYJIBTYpOJOTHUECKUIl M TNPUKIATHONW XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT HOHHUMAaHHIO
B3alMMOCBA3M XMMHMHM C JpPYTMMH HayKaMH, DPAcKpbIBAalOT €€ poJib B II03HABATEJIBbHOM U
MPaKTUYECKON JESATENIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAaXKEHMSI K IpPOLIECCY
TBOpUYECTBA B 00JACTU TEOPUM M MPAKTUUECKHUX MPUIOKEHUH XUMHUHU, TOMOTAIOT BBITYCKHHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOJeMax, CBA3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIMBATh MH(OOPMAIMIO U MPUMEHATH €€ /sl MOMOJHEHHs 3HAaHWH, peleHHs
MHTEJJIEKTYaJIbHbIX M 3KCIEPHUMEHTAIbHBIX HCCIIEeI0BAaTEeNIbCKUX 3a1ad. B 1enoMm coxpep:kanue
yaeOHoro nmpenMera « XUMUsS» JAHHOTO YPOBHSI U3YUYEHHUS OPUEHTHPOBAHO Ha (hOPMHUPOBAHUE Y
00yJaroImuxcss MUPOBO33PEHUYECKON OCHOBBI JJIS1 MOHUMAHUS (PUIOCOPCKUX HJeH, TaKUX Kak:
MaTepHalbHOE €IMHCTBO HEOPTaHMUECKOTO U OPraHMYeCKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOJIHBIX SBJICHUI MyTEM IKCIIEPUMEHTa
U pelieHHus] MPOTUBOPEUYHM MeXAy HOBBIMH (haKTaMH M TEOPETHYECKMMH MpPEINOChUIKaMHU,
OCO3HaHME POJIM XMMHUHU B PEIICHUHU HKOJOTHYECKUX MpoOieM, a Takke mpobdiemM cOepekeHHs
JHEPreTUYECKUX PECYPCOB, ChIPbsI, CO3JaHMs HOBBIX TEXHOJIOTMI U MaTEpUAJIOB.

B muiane pemenust 3amad  BOCHUTAHMS, DPAa3BUTHS U COLMAIM3AIMH  OOYyYarOIIUXCS
MPUHATBIE MPOTPaMMON IO XHMMHUU MOJIXOJbl K ONpPENEICHHUIO COAEpPXKaHUS M IOCTPOCHUS
npeaMera IpeaycMaTpuBaloT (OPMHUPOBAHUE YHUBEPCAIbHBIX y4eOHBIX NEHCTBHM, MMEIOIIUX
6a30Boe 3HAUCHHE I pa3IMYHBIX BHJIOB JEATEIILHOCTHU: PELIeHUs MPpobieM, MoKNcKa, aHaJIn3a U
00paboTKu HMHpOpMAIH, HEOOXOMUMBIX MJIsi NPUOOpPETEHHS OIbITa MNPAKTUUYECKOH U
HCCIIEIOBATENbCKOM AESITeTbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B MO3HAHUU XUMUHU.

B mpaxTuke npenogaBaHus XMMUU Kak Ha YPOBHE OCHOBHOT'O 00IIIero o0pa3oBaHus, Tak U
Ha ypOBHE cpenHero oOmero o0pa3oBaHus, TPU ONpPEICNCHHUH  COJCPKATEIbHOM
XApaKTEepUCTUKKM LeJIed H3y4eHHUs IpeIMeTa HalpaBI€HUEM IEpBOCTENIEHHONW 3HAUYMMOCTH
TPaJULMOHHO NMPHU3HAETCA (POPMUPOBAHUE OCHOB XMMHUUYECKON HAyKH Kak 001acTH



COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JESITeJIbHOCTH YeNOBEKa M KakK OJHOTO H3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAUYECKONM TOYKM 3pEHHMS TaKOW TMOAXO0d K
OTIpeIeNICHUIO 1IeJIel U3yUeHUs MTpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CoriacHO J1TaHHOW TOYKE 3PEHHs TJIABHBIMH IIEJISIMU W3Y4YeHUs MpeaMera «XuMHUs» Ha
6azoBom ypoae (10 —11 ki1.) BIsIFOTCS:

e (QopmMupoBaHME CHCTEMBl XHMHUYECKUX 3HAHWA KaKk BaKHEWIEH COCTaBISIOMICH
€CTECTBEHHO-HAYYHOI KapTHUHBI MUpPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBHIE MOHATUS,
dbyHIaMeHTallbHbIE 3aKOHbI M TEOPUU XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOGHUE U
MOHMMAHHUE CYIIHOCTH JOCTYHHBIX OOOOIIEHUH MHPOBO33PEHUECKOrO XapakTepa,
03HAKOMJIEHHE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaX TMO3HAHMS BEILECTB U
XUMHUYECKHUX peaklnid, HeOOXOIUMBIX IS MIPHOOPETEHUSI YMEHHI OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SIBJICHUI, UMEIOIIUX MECTO B MIPUPOE, B MPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHH U CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAONIOACHHEM U
OOBSCHEHHEM XHMMHYECKOTO OHKCIIEPUMEHTa, COOJIOJCHHEM TMpaBUil 0e30MacHOro
oOpaleHus ¢ BeEeCTBAMH.

Hapsny ¢ atum, copepkarenbHas XapakTepUCTHUKa LieJied U 3a1a4 U3ydeHUs IpeaMmeTa B
MporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTHPOBaHA B COOTBETCTBHH C HOBBIMU IIPUOPUTETAMU
B cHCTeMe cpefaHero ooémero obpasoBanus. CerogHs B MpenofaBaHUM XHUMHH B OoJbliei
CTETIEHH OTHAETCA NPEANOYTEHUE TMPAKTHUYECKOW KOMIIOHEHTE COAEp)KaHus OO0y4eHus,
OpPUEHTUPOBAHHOM Ha TMOATOTOBKY BBIMYCKHUKA 00II€00pa30oBaTEIbHOM  OpraHu3aliy,
BIIQ/ICIONIET0 HE HAa0OpOM 3HaHMIA, a (PYHKIIMOHAIBLHON TPaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSIMH aKTHUBHOTO TMOJYYECHHsI 3HAHUI M MPUMEHEHUS UX B PEalbHOW KU3HU IJI PeIleHUs
MPaKTUYECKUX 3a]a4.

B cB3m ¢ 3TUM TpH HU3YYEHHH TIpeaIMeTa «XHUMHS» JIOMUHUPYIOIIEE 3HAaYeHUE
MPUOOPETAIOT TaKKe IENU U 3a7auH, KakK:

ajanTanus OoOyJaromMXcs K  YCJIOBHUSM JWHAMHUYHO  Pa3BHUBAIOIIETOCS  MHpa,
(hopMUpOBaHME HWHTEIJIEKTYaJlbHO pPa3BUTON JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHMIO,
COTPYJHUYECTBY, CaMOCTOSITEIbHOMY TPUHSITHIO TPAMOTHBIX PEIIEHUWH B KOHKPETHBIX
KU3HEHHBIX CUTYAILUSIX, CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM,;

dbopMupoBaHue Yy OOyYarOMIMXCA KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIUH),
MMEIOLIUX YHUBEpPCAIbHOE 3HAUCHUE JJI PA3JIMYHBIX BUJIOB JEATEIBHOCTHU: pEUIeHUsl Mpodiem,
MOUCKa, aHaiuu3a W o0paboTku HHPOpManuU, HEOOXOAMMBIX MJisi TPUOOPETCHHS OIbITa
NEeSATEIbHOCTH, KOTOpasi 3aHUMAaeT BaXXHOE MECTO B MO3HAHWU XMMHUH, a TaKXKe JJII OLEHKH C
MO3UIUH PKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEUIECTB M XUMUYECKUX TPOIIECCOB
Ha OpraHU3M YeJIOBEKA U MPUPOJIHYIO CPELY;

pa3BUTHE MMO3HABATENIBHBIX UHTEPECOB, HHTEUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH
o0Oyyaroluxcs: CIOCOOHOCTH CaMOCTOSITENIbHO NPUOOpeTaTh HOBbIE 3HAHHUS 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOUCKA M aHaln3a yueOHOW U HayYHO-TIOMYIIpHOW HH(POPMAIIMH XUMUIECKOTO
COJIepKaHUs;

dbopMupOBaHUE U pa3BUTHE Y OOYUYAIOLIUXCS aCCOLMATUBHOTO U JIOTUYECKOTO MBILIUICHHUS,
HaOII0IaTENHPHOCTH, COOPAHHOCTH, AaKKYpPaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHUU U MTPOBEACHUHN XUMHUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs YyOexJAEHHOCTH B T'yMaHHUCTHYECKOW HANpaBICHHOCTH
XUMHHM, €€ BaXHOW poOJM B  pElIEHUU TJI00aNbHBIX  MpPOOJIEeM  palloHaIbHOTO
MPUPOJIOTIONIB30BaHUS, TOTIOJHEHUS YHEPTreTUUECKUX PECYPCOB U COXPaHEHUs! MPUPOJIHOTO



paBHOBECHs, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOr0 OTHOIICHHS K TMPHUPOAEC U CBOEMY
3JI0pOBbIO, @ TAK)K€ MPUOOPETEHHsI OIbITa MCIIOJIb30BAHUS MOJTYYEHHBIX 3HAHUN TSI PUHATHUS
IPaMOTHBIX PEIICHUN B CUTYaIUsAX, CBA3AHHBIX C XUMHUUECKUMH SIBJICHUSMHU.

B yuebHOM maHe cpenHero ooOmero oOpa3oBaHus MpPEAMET «XHUMHUs» 0a30BOTO ypOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTu «ECTeCTBEHHO-HAYYHBIE PEAMETHI.

OO61iee yuCiIO YacoB, OTBEAEHHBIX ISl U3YUYEHUS XUMUHU, HA 0a30BOM ypOBHE CPEIHEro
obmero obpaszoBanus, cocrapisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hememwo), B 11
kimacce — 34 gaca (1 gac B Heeno).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKoi XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHHUE B IIOJIYYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: oprannyeckux coequHenuit A. M. byrneposa,
e€ OCHOBHbIe mNONOXeHUs. CTpyKTypHble (OpMyJbl OpPraHMYECKUX BelecTB. ['omororus,
n3oMepust. XUMUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUAX — OAMHAPHBIC U KPATHBIE CBS3H.

[lpencraBaenne o0  Ki1accHpUKAMM  OpraHMYecKMX  BemlecTB.  Homenknarypa
OpPraHUYECKUX COEAMHEHMM (CUCTeMaTHuecKas) M TpHUBHAJIbHbIE Ha3BaHUS Ba)KHEHIIUX
IIPEICTaBUTENEH KJIACCOB OPraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHUs BELIECTB U MX MPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3aMu OpraHMYECKUX BEIIECTB W MaTepHajaMH Ha WX OCHOBE, MOJICIMPOBAHUE MOJIEKYI
OPraHMYECKUX BEILECTB, HAONIOJICHWE M ONHUCAaHHE JEMOHCTPALMOHHBIX OMNBITOB IO
IIPEBPAILEHUIO OPraHUYECKHUX BEILECTB IPU HarpeBaHuu (IU1aBjIeHUe, 0OyTIMBaHUE U TOPEHUE).

Yraesonopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKHH psn. MeraH M 3TaH — mpocTeifiune
IIPEJICTaBUTENIN AJIKAHOB: (U3MYECKME U XHMMHYECKHE CBOWCTBA (peakiuM 3aMelleHHus U
TOpEHUs1), HaXOXKJICHUE B PUPOJIE, TOJIyYE€HUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH pAll. DTUIEH U NPONWIEH — IpocTeiline
MIPE/ICTaBUTENIN AJIKEHOB: (PU3MYECKHEe W XHMHUYECKHE CBOWCTBAa (peakuMM THAPUPOBAHUS,
raJIOT€HUPOBAHHUS, THIPATalliN, OKHCIEHUS U ITOJIMMEPHU3AL1H ), IOJyYEHUE U IPUMEHEHHUE.

Anxanuensl: OyraaueH-1,3 u MeTunOyranuen-1,3: cTpoeHHe, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakuus nonuMepusanun). [lonydeHne CHHTETUYECKOTO KayyyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJOTHMYECKHH psa. ALeTuieH -—
POCTEUIINNA MPEICTABUTENb ATKUHOB: COCTaB, CTPOEHHE, (PU3NUECKHE U XUMHUECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apensl. benson: cocras, ctpoeHue, GU3NIECKHUE U XUMHUYECKHE CBOMCTBA (peakinu
raJIOTeHUPOBAHUS M HUTPOBAHMUS), MOTYyYEHUE U IpUMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuyeckue u xumuieckue ceolUCmea (peakyuu 2an02eHUpoSanUs U HUMpPOBAHUs), NOJyUeHue U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHueckas CBsSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJICKAITIMH K pa3IMYHbIM KJlaccaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 U momyTHble HE(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTKd HePTHU: TeperoHkKa, KpeKUHT
(TepMuUecKUil, KaTadTUTHYECKUi), nuponu3. [IpoaykTel nepepaboTku He(TH, UX TPUMEHEHHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBII yrojb 1 MPOIyKThI €ro nepepadboTKu.

OKCIEpUMEHTAJIBHBIE METO/Ibl M3YYEHMsI BELIECTB U UX IPEBPALICHUI: 03HAKOMIIEHHE C
o0pa3laMu MJIacTMacc, KaydyKoB U pe3uHbl, Koyutekuuu «HedTb» 1 «YTomby», MOAeTUpOBaHHUE
MOJIEKYJT YTJIEBOJIOPOJIOB M TaJlOTEHONPOM3BOJHBIX, IPOBEIACHWE MIPAKTUYECKON paboThl:
MOJIy4YEHHUE 3TUJICHA U N3YYEHUE €r0 CBOMCTB.

PacuérHrle 3amaumn.




Bbuncnenuss mo ypaBHEHUIO XHWMHYECKOH peakmuu (Maccel, 00b&Ma, KOJIMYECTBA
MCXO/IHOTO BEIIECTBA WM NPOAYKTa PEAaKUUU MO M3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOT'O U3 UCXO/HBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamnye oprannyeckue coelMHeHUs

[IpenenpHbIE OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTpPOCHHE, (U3UYECKHE U
XMMHUYECKHE CBOMCTBA (pEakUUU C AKTUBHBIMU METAJlJIaMH, T'aJOT€HOBOJOPOJAaMHU, OPEHHE),
npuMeHeHue. BopopoaHble cBA3M MEXAYy MOJIEKyJaMH cIUPTOB. JlelicTBHEe MeTaHOIa U 3TaHOJIa
Ha OpraHu3M YesloBeKa.

MHoOroaToMHbIe CHHPTHL. OTHICHIJIMKOIb W TIUIEPUH: CTpOEHUE, (U3HYECKHe U
XMMHUYECKHUE CBOMCTBA (B3aUMOJIEHCTBUE CO LIEIOYHBIMU METAJIJIaMH, KAaU€CTBEHHAs! PEaKIUs Ha
MHOI0aTOMHBIe cHupThl). [leiictBue Ha opraHu3m uesnoBeka. [IpuMeHeHWe IMLEepUHa U
STUJICHIJIUKOJISL.

@eHoI: CTPOCHHE MOJIEKYNbI, (DU3MYECKHe W XHMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. llpumenenne penomna.

Anprerusl M kemouwvl. DopManbAerujl, aueTalbIETUA: CTpPOCHHE, (QU3UUECKUEe MU
XMMHUYECKHE CBOMCTBa (pEeakUMU OKHCICHHS W BOCCTAHOBJIEHMS, KayeCTBEHHBIE PEAKIIUM),
[I0JIy4E€HHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbuHast U YKCYCHasl KUCIIOTHI:
CTpoeHHe, (PU3NIEeCKIe 1 XUMUIECKIE CBOWCTBA (CBOMCTBA, OOIIUE IS KJIACcCa KUCIIOT, PeaKIIHs
sTepuukanuu), IMojiyueHue U mnpumeHeHue. CTeapuHOBasi U OJIEMHOBAas KHCJIOTHI Kak
IPEJCTAaBUTENIN BBICIIUX KapOOHOBBIX KHCIOT. Mblla KaK COJM BBICIIMX KapOOHOBBIX KHCIOT,
UX MooILee JIeHCTBHE.

CrnosxHble 3pUpbI KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIpOIN3 CIOXKHBIX 3(UPOB.
XKupsl. 'naponns xupos. [Ipumenenue xxupos. buosnornueckas posib )KUPOB.

YrieBonbl: cocTas, Kiaccuukanus yriieBogoB (MOHO-, TU- U TToyMcaxapuasl). [oko3a —
MPOCTEHIINI MOHOCaxapu: OCOOEHHOCTH CTPOEHUS MOJIEKYJNbI, (U3NYECKUE M XUMUYECKHE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcupoM Meau(ll), okucieHne aMMHauHBIM PacTBOPOM
okcuga cepebpa(l), BoccraHoBIEeHHE, OpOXKEHHE TJIIOKO3bl), HAXOXKJIEHHE B TPUPOJE,
npuMeHeHue, onosornueckas poib. orocunTes. PpykTO3a KAk U30MEP TITFOKO3HI.

Kpaxman u nemnonosa Kak npupojHblie nonuMepsl. CTpoeHHe Kpaxmalla U LEJUTI0JIO3bI.
dusnuecKkue 1 XUMHUYECKUE CBOIMCTBA Kpaxmaa (THIpoJin3, KadeCTBEHHAs PEaKIUs C HO/I0M).

OKCepUMEHTAJIbHBIE METOJbl M3yYeHHUS BELIECTB M HX NPEBpAIICHMI: NpPOBEACHUE,
HaOIIOZICHWe M ONHUCAHWE JEMOHCTPAIlMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KadeCTBEHHbBIE
peakiMu OJHOATOMHBIX CHHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaromMHbIX
cnupToB (B3auMojelcTBue muuepuHa ¢ rugpokcugoMm menu(Il)), ampaerngoB (okucieHue
aMMUadyHbIM pacTBopoM okcuma cepeopa(l) u ruapoxkcumom wmenu(Il), B3ammonericTBHe
KpaxMana ¢ HOJOM), IPOBEJCHHE NPAKTUYECKOM pabOThl: CBOMCTBAa pPacTBOpa YKCYCHOM
KHCIIOTBHI.

Pacuérnrle 3amaumn.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Maccel, 00BEMa, KOJIMYEeCTBa
MCXO/HOTO BEIIECTBa WM NPOAYKTa PEaKUUU MO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIVH).

A3oTconepikale opraHn4eckiue CoeIMHEHNs.

AMUHOKHCIOTBI Kak aM(OTepHble OpraHudeckue coeauHeHus. dusznuueckue WU
XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpUMepe INMIMHA). buonormueckoe 3HadeHHE
aMHUHOKHUCIIOT. [lenTuapl.



Benku kax mpupoaHbIE BBICOKOMOJIEKYJSIPHBIE COeqUHEHHUs. [lepBUuHas, BTOpUYHAS H
TPETUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEIKOB: THIPOJIM3, JCHATYypalus,
KayeCTBEHHBIC PEaKIIuy Ha OCJIKH.

DKcrepuMeHTaIbHbIE METOJIbl M3YYEHHUS BEUIECTB M HMX IpeBpallleHuil: HaOirogeHue u
ONMCAaHWE JEMOHCTPALIMOHHBIX OIBITOB: JI€HATypalus OCNKOB IpU HAarpeBaHUH, I[BETHHIC
peakmuu OeIKoB.

BbIcOKOMOIEKYJISIPHBIE COeTMHEHUsI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COEAMHEHHI: MOHOMEp, IOJIHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPU3ALNHU, CPEAHSAS MOJIeKynsapHas Macca. OCHOBHBIC
METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCJMHEHUI — IIOJIMMEPH3aLns U TIOJIMKOHICH AN,

OKCHepruMEHTaJIbHbIE METOAbI U3yYCHHUS BEIIECTB M MX INPEBPAICHUN: 03HAKOMIICHHE C
o0pa3aMu IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBsI3€l NP W3y4eHHMH opraHudyeckoil xummu B 10 kmacce

OCYIIECTBIISICTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX IOHITHUH, TaK U
MOHATHH, SBISIOMINXCS CUCTEMHBIMU JIJIS1 OT/ACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTecTBEHHO-HAyYHBIC TOHSATHS: SIBJICHWE, HAY4YHBIH (DaKkT, THIOTE3a, 3aKOH,
TEOpusi, aHaIW3, CHHTE3, KiacCU(pUKalus, IEpUOJUYHOCTh, HAONIOJCHNEe, W3MEpEeHHE,
IKCIIEPUMEHT, MOJICITUPOBAHUE.

dwusmka: Matepus, YHEPTUs, Macca, aToM, IEKTPOH, MOJIEKYJa, YHEPTeTUIECKUN YPOBEHB,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, (pU3MUECKUe BETUYMHBI U €AUHUIIBI
WX U3MEPEHUsI.

buonorus: kinerka, opraHusM, Ouocdepa, oOMeH BelIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€NKH, YIIeBOAbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHEpasbl, TOpPHBIE TOPO/IbI, OJIE3HBIE HCKOMAeMbIe, TOIINBO, PECYPCHI.

TexHoOorHs: NHUILEBbIE MPOJYKThI, OCHOBBI PALlMOHATIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHUE MpenapaThbl, MaTepraibl U3 UCKYCCTBEHHBIX U CUHTETHYECKUX
BOJIOKOH.



11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0OCHOBbI XMMHH

XUMHYEeCKUH dJIeMeHT. AToMm. Sapo aroma, H30TOINBI. DJEKTPOHHAs 000JOYKa.
DHepreTHYecKue YpOBHHU, MOTYPOBHH. ATOMHbIE OpOUTaNH, S-, P-, d- a1eMeHThl. OCOOEHHOCTH
pacripesieieHus! SJIEKTPOHOB M0 OpOUTAISAM B aTOMax AJIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoaunueckass cucremMa xumuyeckux osnemeHtoB J[. H.
MengeneeBa. CBs3b mnepuoaunyeckoro 3akoHa u llepmoanueckoil CUCTEMBI XHMHYECKHX
anemenToB J[. . MenzaeneeBa ¢ COBPEMEHHOI TeOpHEHW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB XMMHUECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIESCTB
0 TpyINaMm U nepuogam. 3HauyeHUue NePUOINYECKOr0 3aKOHA B PA3BUTUH HAYKH.

CrtpoeHue BemiecTBa. XUMHUYECKas CBA3b. BHIbl XUMHUYECKOW CBSI3M (KOBaJIEHTHAs
HEeNoJisipHasi U MOJIsipHas, MOHHAs, METaJuIMueckas). MexaHu3Mbl 0Opa3oBaHUsl KOBAJIEHTHOM
XUMHUYECKON CBsA3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3b. BaneHTHOCTB.
DnexTpooTpulaTeIbHOCTh. CTeNneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiectBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THUMBl KPUCTALIMYECKUX PEIETOK. 3aBUCMMOCTh CBOMCTBA BELIECTB OT THUMA
KPUCTAJUIMYECKON PEIIETKH.

[lonsiTue o0 AUCHEpCHBIX cucTeMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOpBL. MaccoBasi 101
BElIECTBa B pacTBOpE.

Knaccupukanus Heopranuueckux coenuHeHuil. HomeHknatypa  HeopraHMyecKux
BelleCTB. ['eHeTnueckas CBsI3b HEOPTraHWYECKUX BEUIECTB, MPUHAICKAIUX K Pa3IUYHBIM
KJIaccaM.

Xumunueckas peakuus. Kraccupukanus XMMHUYECKHMX peaklUid B HEOPraHWYECKOW U
OpPraHMYEeCKON XMMHUU. 3aKOH COXpPAaHEHUS! MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MpeBpallleHus
SHEPTUH MPU XUMHUYECKUX PEAKIUSX.

CKOpOCTh peakiMy, €€ 3aBUCUMOCTb OT pa3iuyHbIX (PakTopoB. OOpaTUMbIE pEaKIUH.
Xumuyeckoe paBHOBecHe. DaKTOpbI, BIUAIOLIME HA COCTOSHME XUMHYECKOIO PaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTtnyeckas aucconuanus. CuiibHbele M cialble 3neKTponuThl. Cpena BOIHBIX
pacTBOpOB BEILIECTB: KHUCIasi, HEUTpaJIbHas, IEJI0YHAsl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALICHUI: JEMOHCTpaIUs
tabmun «llepmoanueckas cucremMa xumuyeckux snemeHtoB J[. U. MenneneeBay, u3yueHue
MoJiesiell  KPUCTANTMYECKUX PEHIETOK, HAONIOJIEeHHEe M ONHCAHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (pa3joXKeHHe NepoKCHIa BOAOpOoAa B MPHUCYTCTBUU KaTajlu3aropa,
OTpesieNIeHUE Cpe/ibl PacCTBOPOB BEIIECTB C MOMOLIBI0 YHHBEPCAIBHOTO MHJMKATOPA, pPEeaKlnuu
HMOHHOTO OOMEHa), MpOBEIEeHUE IMPaKTHUECKOW paldoThl «BiusHHME pa3nuyHbIX (AaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIN.

Pacuérnrle 3amagmn.

PacuéTpl Mo ypaBHEHUSM XMMHUUYECKHUX PEAKLIHM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl ¢ UCIOJIB30BAHUEM TOHATHUS «MACcCOBasi JOJIS BEIIECTBAY.

Heopranuyeckasi Xumus



Hemeramnsl. Ilonoxxenne HemeraiuioB B Ilepuonnueckol cuCTEME XUMHYECKHUX
anemenToB J[. W. MenneneeBa U OCOOEHHOCTH CTpOEHHMS aTOoMOB. DuU3nuecKue CBOWCTBA
HEMETAIIOB. AJUTOTPOIHSI HEMETAJLIOB (Ha MPUMEpPE KUCIOpo/a, cephl, hocdopa u yriaepoaa).

XVUMHUYECKUE CBOWCTBA BAKHEWIINUX HEMETAIOB (TaJOreHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojia u KpeMHHS) U UX COCIMHEHUM (OKCHIOB, KUCIOPOJICOACPKAIIUX KUCIOT, BOJOPOIHBIX
coenuHeHui). [[puMeHeHne BAXKHEUIIINX HEMETANIOB U UX COCTUHCHUMN.

Mertamnel. [lonoxenne metamioB B Ilepuoanyeckoil cucteMe XUuMHYECKUX AJIeMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmue
¢usnveckue cBoiictBa MeTauioB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUYECKUH DSl HANPSIKCHUH
METaJIJIOB.

XWMHYECKHE CBOWCTBA BAXKHEHIIMX METAUIOB (HATPUM, Kajduid, KaJbIMH, MarHuw,
ATFOMUHHM, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHECHUMN.

O6mue ciocoObl nonyuenust MetamioB. [I[pumeHeHe MEeTaIoB B OBITY U TEXHUKE.

OKCIIEpUMEHTAIbHbIE METO/Abl M3YyUEHHUsI BELIECTB M WX [MPEBpallCHUI: H3y4eHUe
KOJUIeKIMu «MeTauibl U CIUIaBbl», OOpa3lloB HEMETAIOB, PEIICHHE ASKCICPUMEHTAIBHBIX
3a1a4, HaOMIOJEHWE W  OINHUCAHME JICMOHCTPALIMOHHBIX H  JIA0OPATOPHBIX  OIBITOB
(B3auMoOJIeHiCTBHE THUAPOKCHAA AJTIOMHUHHS C PAaCTBOPAMH KHUCJIOT W WICJIIOYEH, KaueCTBEHHBIC
peaKkIy Ha KAaTHOHBI METAJIIOB).

PacuétHrble 3amaun.

Pacuérel maccel BemiecTBa mWiM 00bEMa ra3oB MO HM3BECTHOMY KOJWYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB, pacdy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus U )KU3Hb

Ponps xuMuu B oGecriedeH SKOJIOTUYECKOM, SHEPTETUUECKOM U MUIIEBON 0€30MacHOCTH,
pa3BuTUU MeauIUHBL. [loHSATHE O HAyYHBIX METOJAaX TO3HAHUSA BEIIECTB U XUMHUYECKUX
peaKuui.

[IpencraBinenuss 00 OOMIMX HAyYHBIX MPHUHIMIAX MPOMBIIUICHHOTO TOJXYYSHHS
Ba)KHEHIIINX BEIICCTB.

UenoBek B MHpE BEIIECTB W MAaTEPUATIOB: BaXXHEWIINWE CTPOUTETbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepaMHKa, MaTepHallbl ISl 3JIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYEeCKHe U MUHEPATbHBIC yI00pEHMS.

XuMHST U 3]I0POBBE YEJIOBEKA: TpaBUia HCIOIH30BaHUS JIEKAPCTBEHHBIX IpENapaTos,
MpaBuia 6€30MacHOTO HCIIOIb30BAHUSI IPENAPaTOB OBITOBON XUMUU B MOBCEAHEBHON KU3HU.

MexnpenMeTHbIE CBS3H.

Peanu3zanius MeXmpeaAMETHBIX CBSA3€H MPU U3yUYeHUU OOIIeH W HEOPTaHUYECKOW XUMUHU B
11 xmacce ocymiecTBIsIeTCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK ¥ TOHSITHH, SIBJISIONIUXCS CUCTEMHBIMHU IS OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO0mue ecTecTBEeHHO-HAYYHbIE TOHATHSA: HAy4dHbIM (PakT, TUMOTe3a, 3aKOH, TEOopus,
aHalM3,  CHUHTe3,  Kiaccudukamus, TEepUOJAUYHOCTb,  HaOJIOJEHUE, AKCIEPUMEHT,
MOJICIMPOBAHNE, U3MEPEHHE, SBJICHHE.

®dusnka: Marepus, SHEpPrusi, macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HM3O0TOI,
PaINOaKTUBHOCTh, MOJICKYJIa, SHEPTETHUYECKHI ypOBEHb, BEIECTBO, TEJIO, 00BEM, arperarHoe
COCTOSIHHE BEIEeCTBa, PU3MUECKHUE BEIMUNHBI U €IMHUIIBI UX H3MEPEHUS, CKOPOCTh.

buonorus: kieTtka, opraHusM, S3KOCHUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMHUHBI, 0OMEH BEIIECTB B OpraHU3ME.



['eorpacdusi: MuHEpasbl, TOPHbIE TOPO/bI, TOJIE3HBIE HCKOTIAEMbIE, TOTLITUBO, PECYPCHI.

TexHosmorus: XUMUYECKass  MPOMBILUICHHOCTb,  METAJLIyprus, MIPOU3BOCTBO
CTPOUTENBHBIX MaTepuasos, CEJIbCKOXO03SIIICTBEHHOE MIPOU3BOJICTBO, nuIieBas
MIPOMBIIIJICHHOCTh, (papMaleBTUYECKasi MPOMBIIUICHHOCTh, IPOHU3BOJICTBO KOCMETHYECKUX
MpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB, 3JCKTPOHHAS MPOMBIIIICHHOCTD,
HAHOTEXHOJIOTUH.

[UNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOI'PAMMELBI 110 XUMHUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yldbTaTaM OCBOCHHUS OO0YYarOIIHMMHECS
IIporpamMM CpefHero oOIiero oopa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U MPEJAMETHBIM).
HayuHno-meronuueckoii OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHMS
IIPOrpaMM CPETHETo 00111ero 00pa30BaHUs SBISETCS CUCTEMHO-IESITENIbHOCTHBIN MOAXO0.

B cootBercTBUM € CUCTEMHO-AESTENBHOCTHBIM IOJAXOJAOM B CTPYKTYpPE JHUYHOCTHBIX
pe3yabTaTOB OCBOCHHS TpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro oO0mero oO0pa3oBaHUS
BbIJICJIEHBI CIIEYIOLINE COCTABIISIONIHUE:

OCO3HaHHE O0YYAIOLIUMHCS POCCUHCKOM IpakJaHCKOM HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIPEEIIEHHUIO;

HaJIM4Me MOTHBALIUU K O0YUEHUIO;

IeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHHMX YOEXKJAECHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUYECKUX TPAAULINNA Oa30BOM HAyKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYy4arolIuxcs PYKOBOJICTBOBAaThCS B CBOEH JIE€ATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMH IIOCTHOW CHCTEME XHMUYECKOTO
o0pa3oBaHuUs;

HaJIMYue TPABOCO3HAHUSA 3KOJOTUYECKOM KYIbTYpbl M CIHOCOOHOCTH CTaBUTh LIENU U
CTPOUTb JKU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PpE3yNbTaThl OCBOGHMS IpeaMmera «XHUMHS» JIOCTUTAIOTCA B E€AMHCTBE
y4yeOHOM M BOCIUTATEIbHOM JAEATENIBHOCTH B COOTBETCTBUM C T'yMaHHCTUYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM II€HHOCTSMH M HJ€aTaMH POCCHICKOTro
IpaXIaHCKOro O00IlecTBa, MPUHATHIMU B OOIIECTBE HOpMaMH W IpaBWJIAMU TOBEJECHUS,
CMOCOOCTBYIOIIMMHU TIPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M HPABCTBEHHOI'O CTAHOBJIICHMS
JMYHOCTH O0YYaOLIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OIbITa TO3HABATEIbHOM M MPAKTHUYECKOW JESITeIbHOCTH OOYdYaIoUIMXCs IO peaau3aluu
MIPUHATHIX B 00IIECTBE LIECHHOCTEH, B TOM YHCJIE B YAaCTH:

1) rpa:KIaHCKOro BOCIUTAHUS:

OCO3HaHUA 00YYaroIIMMHCA CBOUX KOHCTUTYI[MOHHBIX NPaB U 00s13aHHOCTEH, yBa)KEHUS K
3aKOHY U MTPABOIOPSIKY;

NPEJCTAaBICHUS O COLMAIBHBIX HOPMax M MPaBUIAX MEXJIMYHOCTHBIX OTHOLICHHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATENbHOCTH MPH CO3/IaHUH Y4€OHBIX IPOEKTOB,
peleHrH y4eOHBIX U ITO3HABATENbHBIX 33124, BBIMOJIHEHUH XUMUYECKUX 3KCIIEPUMEHTOB;



CHOCOOHOCTH IOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTUX
[IPY aHAJIN3E Pa3INYHBIX BUJOB YU€OHOM NEeATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

[ICHHOCTHOTO OTHOILICHUS K HCTOPUYECKOMY W HAyYHOMY HACIEIHIO OTEYECTBEHHOMN
XHMUH;

YB@KEHHsSI K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPHUH M MPAKTUYECKOTO MPHUMEHEHHS
XMMHUH, OCO3HAHHS TOTO, YTO JOCTM)KEHHS HAYKH €CTh pe3yNbTaT JIUTEIbHBIX HAOJIIOICHHH,
KPOHOTJIMBBIX SKCIIEPUMEHTAIBHBIX [TOUCKOB, TIOCTOSIHHOTO TPY/a YYEHBIX U PAKTHKOB,;

UHTEpeca M TI03HABaTEIbHBIX MOTHBOB B TMIOJIYYEHHH U TMOCJIEIYIOIIEM aHau3e
nH(OpPMAIUU O IEPEIOBBIX TOCTHKECHUSAX COBPEMEHHON OTCUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMUS:

HPABCTBEHHOT'O CO3HAHMUSI, 3TUYECKOTO ITOBEICHUS;

CIIOCOOHOCTH OLIGHMBATh CUTYalldl, CBS3aHHbIE C XUMHUYCCKUMH SIBICHUSAMH, H
IPUHUMATh OCO3HAHHBIC PEIICHHS, OPHEHTUPYICh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLICHMBaTh CBOE IOBEJCHHWE W IOCTYNKM CBOMX TOBApHIICH C MO3WIHHA
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE TIOCIEACTBUN ATHX MOCTYIIKOB;

4) popMHUPOBaHMS KYJIHTYPHI 3/10POBbSI:

NOHMMAHHUS LIEHHOCTEH 370pOBOro M Oe3omacHoro oOpasza KM3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOUICHUS K COOCTBEHHOMY (PU3NYECKOMY M IICHXUYECKOMY 3/10POBBIO;

coOroeHMsI MpaBuil 0€30MacCHOT0 0OpAIICHUS ¢ BEICCTBAMH B OBITY, ITOBCETHEBHOM
KU3HH U B TPYIOBOH NESATEITHHOCTH;

NOHUMaHMUS LEHHOCTH TNPaBWJI HWHAWBUIAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUSI B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U JKU3HU JIIOJIEH;

OCO3HAHMSI MMOCIIEJICTBUI M HEMTPUATHUS BPEIHBIX MTPHUBBIYEK (YIIOTPEOICHHS aTKOTOJI,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBOro BoCHTAHUS:

KOMMYHHKAaTHBHOH KOMITETEHTHOCTH B Y4e€OHO-MCCIIEOBATEIbCKONW JESATEIbHOCTH,
OOIIECTBEHHO TTOJIE3HOH, TBOPUYECKON U APYTHX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEIIEHUH MPAKTUYECKHUX 3a/1a4 COLUAbHON
HaNpaBJICHHOCTH (B paMKax CBOEro KJjacca, IMIKOJbl);

MHTEpeca K MPAKTHYECKOMY W3YyUeHHIO Mpodecchil pa3IudHOro pojaa, B TOM YHMCIE Ha
OCHOBE IPUMEHEHUS PEMETHBIX 3HAaHUN 110 XUMUH;

YBKEHUS K TPYAY, JIOISIM TPyZla B pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHUIYalTbHOH TpaeKTOpUM OOpa30BaHMUS,
Oyayieit npodeccuu U peain3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB M MOTPEOHOCTEH 00IIECTBa;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH 11€1€CO00pa3HOro OTHOLIEHUS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHHUS
’KM3HHU Ha 3emiie;

MOHUMAaHHS TJI00ATBHOTO XapaKTepa dKOJIOTHYECKUX MPOOIIeM, BIUSHUS YKOHOMHUYECKUX
MIPOIIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMATILHOM CpEJIbl;

0CO3HAHMSI HEOOXOIUMOCTH UCIIOIBb30BAaHUS JOCTHXKEHUM XUMHUH JJIS1 PELLICHHUs BOIIPOCOB
PaMOHAIIEHOTO MPUPOAOIIOIBE30BAHNS;



AKTUBHOI'O HENPUATHUS JEUCTBUM, MPUHOCAIIMX BPEI OKPYKAIOLIEH NPUPOJHOM Cpene,
YMEHHSI TPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHUYECKUE MOCIEACTBHS MPEAIPUHAMAESMBIX
JENCTBUN U ITPEAOTBPALIATh UX;

HaJIMYus PA3BUTOTO HKOJOTMYECKOTO MBIIUICHUS, SKOJIOTMYECKOW KYJIbTYpbI, OIIbITa
JEATEIIbHOCTH  3KOJOTMYECKOM HaANpaBJICHHOCTH, YMEHHMS pPYKOBOACTBOBATbCA HMH B
M03HABATEIbHON, KOMMYHHUKATUBHON U COLIMAJILHON MPAKTHKE, CHOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMopoOuu;

7) HEeHHOCTH HAYYHOT0 MO3HAHMUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MTPAKTUKU;

NOHMMAaHUA CHENU(PUKA XUMUU KakK HayKH, OCO3HaHHUS €€ poilu B (POpMHUPOBAHUU
paIMOHAJILHOTO HAYYHOT'O MBILUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYKaroIeM
MHpPE KaK O €IMHCTBE MNPHUPOJbI U YEJIOBEKA, B MO3HAHWUU MPUPOIAHBIX 3aKOHOMEPHOCTEH M
pelieHny IpodyieM COXpaHEHUsl IPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0COOON 3HAYMMOCTH XHUMHUHU JUIsl COBPEMEHHOW IMBWIIM3AIMH: B €€
T'YMaHUCTHYECKON HaIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/IaHUU HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00AIBHBIX MPOOJIEM YCTOWYMBOTO PA3BHTHS YEIIOBEYECTBA — CHIPHEBOA,
SHEPreTUYECKOM, MUIIEBOM M HKOJIOTMYECKON 0€30lacHOCTH, B Pa3BUTHH MEIUIIMHBI,
o0ecredeHrr yCIOBUM YCIIEITHOTO TPy/a M SKOJIOTHYECKd KOMGPOPTHOM KU3HU KaKJOTO YJIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMaHHUs CYIIHOCTH METOJOB IIO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4yaeMble 3HAHUS IS
aHalM3a U OOBSCHEHUS SIBICHUN OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUS JieJaTh 000CHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIINXCS TaHHBIX
C LIEJIBIO TIOJIYYEHHMS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO UCTOIb30BaTh XUMHUUECKUE 3HAHUS AJISl PEelIeHUs mpobdaem
B PEAIbHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATENIbCKON IEATEIIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEpPhIBHOMY OOpa3oBaHHI0 U CaMO00pa3oBaHUIO, K
AKTUBHOMY TIIOJYYE€HHUIO HOBBIX 3HAaHMUW 1O XHUMHH B COOTBETCTBUHU C >KM3HEHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K OCOOGHHOCTSM TpyAa B pa3inuuHbiXx cdepax mpodeccuoHambHOM
JEATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeamMeTHble pe3yiabTaThl OCBOCHHS YYE€OHOTO MpeaMera «XHUMHUS» Ha YpOBHE
cpemHero oomero oopa3oBaHMs BKIIOYAOT:

3HaYuMble IS (DOPMHUPOBAHHUS MHUPOBO33PEHUS OO0YYAIOUIMXCA MEKIUCIUILINHAPHbBIE
(MexmpenMeTHbIe) 00IIeHaAYYHbIE TTOHSITHSI, OTPAXKAIOIINE [IEJTOCTHOCTh HAYYHOW KapTUHBI MHpa
U crienuUKy METOJIOB TTO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHEPTHs, SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIEIOBaHNE, HAOIIOIeHIE, U3MEPEHHE, DKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIbHBIE yueOHbIe NEUCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKaTUBHBIE,
perynsTuBHbBIE), oOecreunBaroniye GopMUpoBaHHEe (YHKIUOHATBHOM TPaMOTHOCTH |
COIMATEHOW KOMITETEHITMH 00yJaroIInXcsi;



CHOCOOHOCTh  OOYYalOIIMXCS ~ HMCIOJNb30BaTh ~ OCBOGHHBIE  MEKIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS W YHUBEpCAIbHbIC Yy4ueOHbIE ICWCTBUS B I0O3HABATEIBHOW H
COLIMAJIBHOM ITPAKTHKE.

MertarnpeqMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCAJIBHBIMH y4eOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

OnJialeHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MI03HABATEIbHBIMH /1CHCTBHAMM:

1) 6a3oBbIe JorHYecKHe TeliCTBUS:

CaMOCTOSITENIbHO  (POPMYJIMPOBaTh M aKTyalIM3HpOBAaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpeNeNATh LEeNU ACATENbHOCTH, 3a7aBas IMapaMeTpbl M KPUTEPUU HX JOCTHIKCHHS,
COOTHOCHTB PE3YJIbTaThl I€ATEIILHOCTHU C IOCTABJICHHBIMU LEJISIMU;

UCIOJIb30BaTh NPH OCBOCHMM 3HAHUM NPUEMBI JIOTMUECKOTO MBIIUICHUS — BBIIENATH
XapakTepHble TMPHU3HAKM TOHATHH W YCTAHABIMBAaTh WX B3aWMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOLIME MOHATUSA AJIs1 OOBSACHEHHSI OT/ICJIbHBIX (PaKTOB U SIBJICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHN BELIECTB U XUMUUECKUX PEAKIINM;

yCTaHABJIMBATh IPUYMHHO-CJICICTBEHHBIE CBSI3U MEX/Y N3Y9aeMbIMU SBICHHUSIMU;

CTPOHUTH JIOTUYECKHE PpACCyXICHUS (MHAYKTHBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH M IPOTHBOPEUYMS] B PACCMAaTPUBAEMBIX SBIEHHSX, (POPMYIHPOBATH
BBIBO/JIbI M 3aKJIIOUCHMUS;

OPUMEHSTHh B MpoOIecce MO3HAHUSA, UCTIONb3yeMble B XUMHUHM CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEINH, IPE0OPA30BBIBATH MOJICIIbHBIC TPEACTABICHUS — XUMUYECKHIA 3HAK (CHMBOII) 3JIEMEHTAa,
XUMUYecKkas (QopMyna, ypaBHEHHME XHMHYECKOM peakuud — INpU peleHUH Y4eOHBIX
MIO3HABATENbHBIX U MPAKTUYECKUX 3aj]lad, IPUMEHSTh Ha3BaHHbIE MOJIEJbHbIE MPEJICTABICHUS
JUTSL BBISIBIICHHUS XapaKTEPHBIX MPU3HAKOB N3Y4aeMbIX BEIIECTB M XUMHUECKUX PEAKIINH.

2) 6a30BbIe HCCIIEOBATEIBCKIE IeHCTBHUS:

BJIAJIETh OCHOBAaMH METOIOB HAYYHOTO MTO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIHA;

dopMynupoBaTh €M M 3aJauyd  MCCIEJOBAaHUSA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENTFHO C(HhOPMYyTHUPOBAaHHBIE BOIPOCHI B Ka4€CTBE WHCTPYMEHTA TO3HAHUS U OCHOBBI
11t (POPMHUPOBAHUS TUIIOTE3HI 110 MTPOBEPKE MPABHILHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJI€Th HABBIKAMH CAMOCTOSITEIbHOTO IIJIAHUPOBAHUS W MPOBEACHUS YUYCHHMUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsSI HAOIIOAATH 32 XOJOM IPOIecca, CaMOCTOSITEIHHO
MIPOrHO3UPOBATh €ro pe3ysbTaT, (QopMyaupoBaTh OOOOLIEHUS U BBIBOJABI OTHOCHUTEIHHO
JTOCTOBEPHOCTH PE3YJIbTATOB HMCCIIEIOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOIEITaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOW HCCIEOBAaTEIbCKOM U MPOEKTHOW JesTeIbHOCTH,
MPOSIBIISITE  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOWCKY METOJIOB PEIICHHS
MPAaKTHYECKUX 33124, TPUMEHEHHIO PA3IMYHBIX METOIOB TIO3HAHUSI.

3) pab6ora c undopmanueii:

OPUEHTHPOBAThCSI B  PA3IMYHBIX HCTOYHMKAaX MHMopManuu (Hay4dHO-TIOMYJIspHas
JIUTEepaTypa XHMHYECKOTO COJEpXKaHWs, CIpPaBOYHBIE IOCOOMs, pecypchl VHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3JIIMYHBIX BHIOB W (OPM TIPEACTABICHUS, KPUTHUYECCKH
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

dbopMynHpoBaTh 3ampOCHl M MPHUMEHSATh Pa3IUYHBIE METOABI NPHU TOUCKE M OTOOpe
nHpopMalnuu, HeOOXOAUMOM [T BBINOJHEHHS Y4eOHbIX 3aJa4 ONPEAeIEHHOIO TUIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U
Pa3IUYHBIX TOUCKOBBIX CHCTEM;



CaMOCTOSITENILHO BHIOMpAaTh ONTUMANBHYIO (pOopMy mpeacTaBieHUs HHGOPMAIUU (CXEMBI,
rpaduku, TuarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

UCIIONIb30BAaTh HAYYHBIA S3BIK B KayeCTBE CpEACTBA Npu paboTe C XUMHUYECKOM
uHpOpMaIMeH: TMPUMEHATh MEXIpeaAMeTHble ((U3NYecKHe W MaTeMaTHYeCKUe) 3HaKh W
CUMBOJIBI, (HOPMYJIBI, a00pPEBUATYPHI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M IPe0OPa30BhIBATH 3HAKOBO-CHMBOJIMUYECKUE CPEICTBA HATIISTHOCTH.

OBgi1ajieHHe YHUBEPCAJbHBIMUA KOMMYHUKATHUBHBIMU /1€ CTBUSIMH:

3a]]aBaTh BOMPOCHI M0 CYIIECTBY OOCYXIaeMOW TEMbI B XOJIC JUAIOra W/WIN JUCKYCCHUH,
BBICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOHM TIPEUIOKCHHUS OTHOCUTEIHLHO BBITIOJHCHHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAICH pPe3yJbTaTOB MO3HABATEIBHOMN JEATEIBHOCTH, MOTYYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU  BBINOJIHEHHUH XUMHYECKOTO
IKCIIEPUMEHTA, MPAKTUYCCKOW pabOThI TIO HCCICIOBAHUIO CBOWCTB HM3y4acMbIX BEIICCTB,
peaim3anuu y4eOHOTO MPOeKTa W (HOPMYIHPOBATH BBIBOJBI IO pPE3yJbTaTaM MPOBEAEHHBIX
WCCIICIOBAaHHI ITyTEM COTIIACOBAHMSI MTO3UIIHIA B X0JI€ 00CYKIICHHsI 1 00MEHAa MHCHHUSIMHU.

OBi1aieHHe YHUBEPCAJbLHBIMU PEryISTUBHBIMH e CTBUSIMU:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBIIATh CBOIO IO3HABATEIBHYIO JCSITEIBHOCTD,
ompenenss e€ UeNu U 33Ja4d, KOHTPOJIMPOBATh M IO MEPEe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeiaraeMblii arOpUTM JCWCTBHN TIPH BBITIOJHCHUH YYE€OHBIX M HCCIICIOBATEIBLCKHUX 3aiad,
BbIOMpaTh Hanbosee (H(HEKTUBHBINA CIIOCOO MX PEIICHUS ¢ YYETOM IOJIYUYCHUS] HOBBIX 3HAHHHA O
BEIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOCH JICATEIBHOCTM Ha OCHOBE CaMOaHalW3a H
CaMOOIICHKH.

NPEAMETHBIE PE3YJBTATHBI

10 KJIACC

[IpeameTHBIC PE3yNIBTATHl OCBOCHHS Kypca «Oprannueckast XMMHs» OTPAXKAIOT:

c(OpPMUPOBAHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABISIONICH eCTECTBEHHO-
HAay4YHOM KapTUHBI MUpPA, POJM XMUMHHM B TNO3HAHUM SBJIEHUN NpPUPOABI, B (POpMHpOBAHUU
MBIIUJICHUSI U KYJIbTYpbl JTUYHOCTH, €€ (QYHKIMOHATbHOW TPaAMOTHOCTH, HEOOXOAMMOMN st
pelieHrs TPAaKTHYECKUX 3a7ad M OKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0pPOBbBIO U IPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XHMMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJAraroline
MOHATHS (XUMUYECKUH JIEMEHT, aTOM, JJIEKTPOHHAasi 000JI0YKa aToMa, MOJIEKYJa, BAJIGHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKas CBsi3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpamiéHHasl), MOJb, MOJISIpHAs Macca, MOJSPHBIA O00BEM, YIVIEPOJIHBIA  CKETeT,
(yHKIMOHATBHAA TPyMIa, paauKal, U30MEpUsi, U30MEPhl, TOMOJOTHYSCKUN Psii, TOMOJIOTH,
YIJIEBOAOPObI, KUCIOPOJ M a30TCOAEPKAIINE COCIUHEHUS, MOHOMEDP, TOJIUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHHS ); TEOPUU U 3aKOHBI (TEOPHS CTPOCHHSI OPTaHUYECKUX
BemectB A. M. byrnepoBa, 3akoH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CI/IMBOJ’H/I'-IGCKI/Iﬁ A3BIK XHUMHU, MHpOBOSSpqueCKI/Ie 3HaHHA, JIC)KAIIMEC B OCHOBC INTOHHMMAaHHA
MPUIMHHOCTH U CHCTEMHOCTH XMMHUYECKUX SIBICHHUH, (DAKTOIOTHYECKUE CBEACHHUS O CBOMCTBAX,
COCTaBc, HOJIy‘-IeHI/II/I )41 6630HaCHOM HUCIIOJIB30BAHUHN Ba)KHCfIHJPIX OpFaHI/I‘-IGCKI/IX BCIICCTB B 6LITy
U MPAKTUYECKOU JIESITEIbHOCTU YEI0OBEKA;



c(hOpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC IPU3HAKU TIOHATUH, YCTaHABIINBATh
UX B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHS IIPU OMIMCAHUH COCTABa, CTPOCHUS U
MPEBPALLEHUN OPTAaHUYECKUX COCTUHEHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOIIMKY JIJISI COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (hOPMYII OPraHHYECKUX BEIISCTB
U YpaBHEHUU XMMHUYECKHX pEaKlUi, U3rOTaBIMBATh MOJAEIU MOJIEKYJ OPraHHMYECKHX BEIIECTB
JUISL UJUTIOCTPAIIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBAThH MPUHAJICHKHOCTh U3YUEHHBIX OPTaHUYECKUX
BEIIECTB MO HX COCTaBy M CTPOCHHUIO K ONpPEACNEHHOMY KIAcCy/TpyIIe COCIHMHEHUM
(YyrneBomopoJbl, KHUCIOPOA M  a30TCOJAEpIKAIIME COEAMHEHUS, BBICOKOMOJEKYISpPHbIC
COeJIMHEHUs), JaBaTh MM Has3BaHus M0 cucreMaTtmueckoir HomeHnkiarype (IUPAC), a rtakxke
MIPUBOJIUTh TPUBUAIBHBIE HAa3BaHUS OTACIBHBIX OPraHUYECKUX BEIICCTB (ITHUIICH, MPOIUJICH,
alleTWICH, STHJICHIJIMKONb, TIHLEPHUH, (eHon, ¢GopManbAerua, aneTaabAerHll, MypaBbHHAS
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KHUCJIOTa, CTEApUHOBAs KUCIOTA, TIIOKO03a, (PPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TJIUIUH);

c(OPMUPOBAHHOCTh YMCHHS OMPEICIATh BUABI XUMHUYECKOW CBS3M B OPraHHYECKUX
COEUHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHS MPUMEHSTHh IOJOKEHUS TEOPUU CTPOCHUS OPTaHUYECKUX
BemiectB A. M. byriepoBa st 00bscHEHUSI 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUSI; 3aKOH COXPAaHEHHSI MAaCCHI BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMH XapaKT€pPHU30BaTh COCTaB, CTPOCHUE, (UBHYECKHE W
XUMHUYECKHE CBOWCTBA TUIMMYHBIX MPEICTAaBUTENCH PA3TUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, »TaH, OSTWJIEH, MPOMWIIEH, ameTuieH, OyramueH-1,3, merunOyraauen-1,3, Oenzodn,
METAHOJII, STAHOJ, STUJICHTIUKOIb, TIUIEPUH, (EHOI, aleTalbJIeTHI, MypaBbUHAS U YKCYCHAs
KHCJIOTBI, TJIOKO3a, Kpaxmaj, MeJUTI003a, aMHHOYKCYCHas KHCJIOTa), HWILTIOCTPUPOBATH
TEeHETUYECKYIO CBSI3b MEXKIY HUMU YPAaBHEHUSMH COOTBETCTBYIOIIMX XHUMHUECKHUX PEAKIHH ¢
HCIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHUPOBAHHOCTh yMEHHUS XapaKTEePH30BaTh WCTOYHHUKH YTIEBOIOPOIHOTO CHIPhS
(HedTh, MPUPOIHBIN Ta3, yroib), cHocoObl MX MepepabOoTKM M MPAKTUYECKOe MPHUMEHEHHE
MIPOAYKTOB MEpepadOTKH;

c()OPMUPOBAHHOCTh YMEHHU MPOBOJUTH BBIUUCIICHUS [0 XHUMHYECKUM YpPaBHCHUSIM
(Maccel, 00bEéMa, KOJMYECTBA MCXOMHOTO BEMIECTBA WM TMPOAYKTA PEAKIUU IO H3BECTHBIM
Macce, 00bEMY, KOTUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB MM MTPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHH BIa/IeTh CHCTEMOI 3HAHUN 00 OCHOBHBIX METOJaX HAYyYHOTO
MO3HAHUS, WCIOJB3YEeMBIX B XHUMHH TIPU HW3YYCHHH BEIISCTB W XHUMHYCCKHX SIBIICHUI
(HaOmofieHre, W3MEpeHUe, OKCIEPUMEHT, MOJCIUPOBAHKE), HCIIOIB30BaTh CHCTEMHEBIC
XUMHUYECKHUE 3HAHUS [T IPUHSATHUS PEIICHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSIX, CBS3aHHBIX
C BEIIECTBAMH U MX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOJATh MPaBUJIA MOJB30BAHUS XUMHUYECKON TOCYAOU U
abopaTOPHBIM 00OPYIOBAHKUEM, a TAKXKE MPaBUIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIHUSMU IO BBITOIHEHUIO JTa00paTOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUW IUTAHUPOBATh W BBHIMOIHATH XUMHUYECKHH OSKCIEPUMEHT
(IpeBpaIIeHus OpraHNnYeCKUX BEIIECTB NPY HAarpeBaHHM, MOJTYyUCHHE STHICHA W M3yYCHHE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIMH OPraHMYECKUX BEIIECTB, JeHaTypanus OeJIKoB Mpu
HarpeBaHWH, I[BETHBIC PEAKIIUU OEIKOB) B COOTBETCTBUU C MpPaBUIAMHU TEXHUKH 0€30MacHOCTU
pu OOpaIleHUH C BEIIECTBAMH U Ja00OpaTOPHBIM O00OpYIOBAHUEM, NIPEICTABISTH PE3yIbTaThI



XUMHAYECKOTO JKCIEpUMEHTa B (opMe 3alucCH YpaBHEHMH COOTBETCTBYIOIIMX pEaKIHi |
(GbopMyIMpOBAThH BBIBOABI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTUYECKH aHAJIM3UPOBATh XWMHUYECKYI0 HH(OpPMAIHIO,
MOJTy4aeMy0 U3 pa3HbIX HCTOYHUKOB (CpelIcTBa MacCOBOM MHpopManuu, IHTepHeT U1 Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOJaTh IpaBUIa 3KOJOIMUYECKH LeJIeco00pa3HOro
IOBEICHNUA B OBITY U TPYAOBOH JAEATEIBHOCTH B LEISIX COXPAHEHUS CBOErO 3/10pPOBbS U
OKpPY’KaIoIlled MPUPOJHON Cpelibl, OCO3HABATH ONACHOCTb BO3JCHCTBHS HA KUBBIE OpraHU3MBbI
ONpEACIEHHBIX OpPraHMYECKUX BEIECTB, NOHMMas cwmbica mnokasartens IIJIK, moscHATe Ha
IIPUMEpPAX CIOCOOBI YMEHBIICHUS U NPEAOTBPALICHUS UX BPEAHOTO BO3JEHCTBHS HAa OPraHU3M
YEII0BEKA;

Ui O0YYalOIIMXCs ¢ OrPAaHHMYEHHBIMH BO3MOXHOCTSIMH 37I0POBbSI: YMEHHE IPUMEHSTbH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEILIECTB U XUMUYECKUX SBJICHUI;

JUIs CJENbIX W CIa0OBUIAIIMX OOYYalOLIMXCSA: YMEHHE UCIOJIb30BaTh pelbeHO-
TOUYEUHYIO cucTemy obo3nauenuii JI. Bpaitns ams 3anucu xumuaeckux Gopmyt.

11 KIIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHMS Kypca «OOmas © HEOpPraHWYecKas XHUMHS
OTpaXKaroT:

c(OpPMUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKOH COCTaBIAIONIEH €CTECTBEHHO-
HAyYHOW KApTUHBI MUpPA, POJIM XWMHHM B TO3HAHWM SIBICHUH NPUPOABI, B (opMupoBaHUU
MBIIUICHUSI U KYJIbTYpPbl JIMYHOCTH, €€ (DYHKIIMOHAJILHONW TPaMOTHOCTH, HEOOXOIMMOM ISt
pelleHrs TPAaKTHYECKUX 3a7ad M OKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHON CpEE;

BJIAJICHUE CHCTEMOM XHMHUYECKHX 3HAHWW, KOTOpas BKIIOYAET: OCHOBOIOJATarolIne
MOHATHS (XMMUYECKHIA 3JIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYyJa, MOIlb, MOJSPHBIA O00BEM, BaJeHTHOCTh, OSIEKTPOOTPUIIATENILHOCTh, CTENEHb
OKHUCIJICHUS, XHUMHUYeCKas CBsI3b (KOBaJeHTHAs, WOHHAs, MeTaJUIMuecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKas  pemi€Tka, THUMBl XUMUYECKUX  pPEaKIUd, pPacTBOp, DIEKTPOIUTHI,
HEDIJICKTPOJIUTHI, AIEKTPOJIUTHUYECKAS IUCCOLMAIINS, OKHUCIUTEIh, BOCCTAHOBUTEIH, CKOPOCTh
XUMHUYECKOH  peaklMH, XHMHYECKOe paBHOBECHE); TEOPUU M  3aKOHBI  (TeopHs
JJIEKTPOJUTAYECKON JaucconManuu, nepuoauueckuid 3akoH J[. M. Menneneesa, 3akoH
COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHECHHS W TMPEBpAIICHUS DHEPTHUU MPU XUMUUYECKHUX
peakmusax), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3BIK XWMHHU, MHPOBO33PEHUYECKHE 3HAHUA,
JeXxalye B OCHOBE TIOHMMAaHHUS TMPUYUHHOCTH M CUCTEMHOCTH XHUMHMUYECKHX SIBJIICHUU,
(hakTONOrMUECKHUe CBEJIEHUSI O CBOMCTBAX, COCTaBe, MOJYYCHUH U 0€30MaCHOM HCIOJIb30BAHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKOU JIEATETLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTePHBIC MPU3HAKU MOHSATHH, YCTaHABIUBATH
UX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHMM HEOPTaHWYECKUX
BEILIECTB U UX NPEBPAILCHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIb30BaTh XUMHUUYECKYIO CHMBOJUKY JJISI COCTABJICHHS
dbopMyn BemIECTB W YpaBHEHUW XUMHUYECKUX PEAKIUN, CUCTEMATHYECKYI0 HOMEHKIATYPY
(IJUPAC) u TpuBHaibHBIC Ha3BaHHUS OTACIbHBIX HEOPTaHWYECKHX BEIISCTB (YrapHbIN Tas,
YIJIEKHUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HETalll€Has W3BECTb, MUTHEBAasl COJA, MUPUT U

Ipyrue);



c(OPMHPOBAHHOCTh YMEHUH ONPEEIISATh BAIGHTHOCTD U CTETIEHb OKHCICHUS XUMHYECKHX
AJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XMMHUUYECKOH CBSI3U (KOBAJIEHTHAsl, MOHHAS,
MeTaJlJIN4ecKasi, BOJOPOAHAs]) B COCIMHEHUSAX, TUIl KPUCTAUIMYECKON PEIIETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJEKYJIApHas, MOHHAs, METaJIM4yecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAICKHOCTh HEOPTraHMUECKUX BEIIECTB
10 UX COCTaBy K OMpeAesIEHHOMY KIIacCy/TpyIIe coelMHeHuN (IIPOCThie BEeUIeCTBa — METAJUIbI U
HEMETaJlIbl, OKCUIbl, OCHOBAHUS, KHCIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHUH pacKphIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MenzaeneeBa W JE€MOHCTPUPOBATH €0  CHCTEMAaTHU3HUPYIOIIYIO, OOBACHUTENbHYI0 U
MIPOTHOCTUYECKYIO (PYHKIIHH;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepPH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 3JieMeHToB 1—4 nepuoos [lepuonnueckoi cucteMbl XUMHUUECKUX dyieMeHToB []. U.
MeHeneeBa, HCHONB3Ys TMOHATHSA «S-, P-, O-3JIEKTPOHHBIC OPOUTATMY», «IHEPTETHUCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XUMHUYECKHX SJIEMEHTOB U HUX
COEAMHEHMH 10 nepuoAaM U rpynnam lleproauyueckoil CHCTEMbI XUMUYECKUX 31eMeHToB /], U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHI XapakTepu3oBaTh (OMUCHIBaTH) OOIIHE XUMHYECKHE
CBOMCTBa HEOPraHMYECKUX BEIIECTB pPAa3IUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYeCKMMM BEIeCTBAMU C IIOMOIUBK) YpPaBHEHHMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINIA;

c(OpMUPOBAHHOCTh YMEHHUSI KIACCH(PHUIIMPOBATH XUMUYECKUE PEAKUUU MO Pa3TMYHBIM
MpU3HaKaM (YHUCIy W COCTaBy pEarupyrolux BEIIEeCTB, TEIIOBOMY 3(P(EeKTy peakiuu,
M3MEHEHHUIO CTENIeHEeH OKMCIIEHUSI 3JIEMEHTOB, 00OpaTUMOCTH PEaKIIMK, YYaCTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHM COCTABIIATh YPAaBHEHUs PEaKLUU pa3IMYHBIX THIIOB, OJIHBIE
U COKpAIllEHHbIE YpaBHEHUS PEaKIMi MOHHOTO OOMEHa, YUMUTBIBas YCJIOBUS, IPU KOTOPHIX 3TH
peaKkuu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJAUTH PEAKLMH, MOATBEP)KIAIOLINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BELICCTB, pACIO3HABATh OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPAX HEOPIaHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKpPHIBATh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBHUTEIbHBIX
peaxkuuii MoCpeICTBOM COCTaBJICHUS AIEKTPOHHOIO OajlaHCca 3TUX PEaKIIMii;

c(OPMHUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOH peakluu OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XHMHUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT
BHemHero Bo3aeicTBus (mpunIiun Jle [llaTense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTb XWMUYECKHUE IPOLECCHI, JIEKAIIUE B
OCHOBE IPOMBIIUIEHHOTO MOJYYEeHUsI CEpPHOW KHUCIOTHI, aMMHUAKa, a Takke CPOPMHUPOBAHHOCTh
Mpe/cTaBiIeHU 00 OOIIMX HAay4YHBIX MPHUHIMIIAX U HKOJOTUYECKUX MpoOIeMax XUMHYECKOIrO
MIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUH TNPOBOAMTH BBIYMCICHHUS C MHCIOJIb30BAHUEM TOHSATHS
«MaccoBasi IOl BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOIIEHUWH Ta30B HpPHU XHUMHUYECKUX
peaKIMsIX, MacCchl BELIECTBAa MM 00bEMa ra3oB MO MU3BECTHOMY KOJHYECTBY BEIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKLMH BELIECTB, TEIUIOBOro 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHHUs MACCHI BELIECTB, IPEBPAILCHHS U COXPAHEHUS SJHEPTUU;



c(OPMHPOBAHHOCTh YMEHHMI COOIIOAATH MpaBHiia MOJIb30BAHUA XUMHUECKOW MOCYA0H U
nmabopaTopHBIM 000pyIOBaHUEM, a TAKXKE TpaBuUiia 0OpaIleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
MHCTPYKLHUSMH 10 BBIITOJIHEHUIO J1a00paTOPHBIX XUMUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUI IJIAHUPOBATh M BBIMOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmokeHue IepoKcHJIa BOAOPOJAa B MPUCYTCTBUU KaTajlu3aTopa, OIPEACICHUE CpPEelbl
pPacTBOPOB BELIECTB C MOMOLIbIO YHHUBEPCAIILHOTO MHAMKATOPA, BIMSHUE Pa3IM4YHbIX (PakTOpoB
Ha CKOPOCTb XMMHYECKOW PEaKLUMH, PEeaKUMd HOHHOIO OOMEHa, KaueCTBEHHbIC pEakIMM Ha
cynbdar-, kKapOoHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHUS, PEUICHHUE 3KCIIEPUMEHTATBHBIX
3amay no temMaM «Mertamib» U «HemeTtannel») B COOTBETCTBUM C IpPaBUJIAMM TEXHHUKHU
0€30I1aCHOCTH NIPH 0OpallleHUH C BELECTBAMU U J1aOOPaTOPHBIM 000pyI0BaHUEM, IIPEACTABIAThH
pe3yabTaThl XMMHUYECKOTO HKCIEpUMEHTa B (OpMe 3alMcH YpaBHEHUH COOTBETCTBYIOLIMX
peakiuii ¥ GopMyIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB,;

c(OPMHPOBAHHOCTh YMEHHH KPUTUYECKH aHATU3UPOBATh XMMUYECKYI0 HH(OpMAIHIO,
[OJy4yaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOM KOMMyHUKanuu, MHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUH COOJII0JIaTh MpaBUja SKOJIOTMYECKH L€1eco00pa3Horo
MOBECHNUS B OBITY U TPYAOBOH JEATEIBHOCTH B LEISIX COXPAHEHUS CBOErO 3/0POBbS U
OKpY>KaoIllell IPUPOIHOM Cpelbl, OCO3HABATh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OIpeJIeIEHHBIX BEIECTB, MOHUMas cMblci nokasatens [1IK, noscHate Ha npumepax crocoObl
YMEHBILEHUS U IPEJOTBPAIICHUS UX BPEIHOTO BO3IEHCTBUS HA OPTaHU3M YeJIOBEKA;

JUIsl 0Oy4arolMXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbSl: YMEHUE NPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX NO3HAHUS BEILECTB U XUMUYECKUX SBJICHUIA;

JUIA CJENbIX W CINa0OBUIAIIMX OOYYaIOUIMXCSA: YMEHHE UCIOJb30BaTh pelbedHO-
TOYEYHYI0 cucteMy o0o3HadeHuit JI. bpaiins 11s 3anucu XxuMudeckux Gopmyil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyecrBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | IlpakTHyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
Pa3nen 1. TeopeTnyeckue 0CHOBBI OPraHU4YeCcKON XMMHH
[Ipenmer oprannueckoit xumuu. Teopus Xumus - 10 knacc -
11 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3 Poccuiickasn 31eKTpoHHan
M. bytneposa wkona (resh.edu.ru)
Wroro mo pazneny 3
Pazgen 2. YrieBonopoabl
2.1 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI 2
29 HenpenenbHble yriaeBogOpOIbl: aTKEHBI, 6 1
aJIKaJUEeHBbI, aJTKUHbI
2.3 ApoMaTudecKue yrieBoaoposl 2
24 [TpupoHbIE HCTOYHUKH YTTIEBOJIOPOJIOB U 3 1
uX nepepadoTka
Hroro o pasneny 13
Paznen 3. Kuciiopoacoaep:xamue opraHu4eckne coeJuHeHust
3.1 Crnuptsl. deHoun 3
3.9 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 YrneBoabl 3 1



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Hroro no pazgeny

13

Pasznen 4, A30Tc0uepmamne OpPraHu4eCKue COCINHCHUSA

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Wroro no pazneny 3
Pa3nen 5. BoicokomosieKyJIsIpHbIE COeNHEHUs

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMHUH
Crpoenue atomoB. [lepuoanueckuii 3akoH Xumua - 11 knacc -
1.1 u [lepunoanueckas cucreMa XUMHYECKUX 3 Poccuiickan aneKTpoHHas
anemenToB J[. 1. MeHieneeBa wkona (resh.edu.ru)
12 Ctpoenue BemiectBa. MHorooopasue 4
' BEILIECTB
1.3 XUMHYECKUe peakuu 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heopranuueckasi XuMust
2.1 Mertaubl 6
2.2 Hewmerannst 9 1 1
53 CBs13b HEOPTAHMUECKUX U OPraHUYECKUX 9
' BEILECTB
Hroro no pazgeny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XUMUS ¥ )KA3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE pecypchl

[Ipenmer oprann4ecko XUMHH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U
3HaueHue. CTapToBbIi KOHTPOJIb

https://resh.edu.ru/subject/29/10/

Teopust CTpOCHUST OPraHUUECKUX
coenureHuit A. M. byrneposa, eé
OCHOBHBIC ITOJIOKCHUA

https://resh.edu.ru/subject/29/10/

[IpencraBienue o knaccuduxanum
OpPTaHMYECKUX BEIIECTB.
Homenknarypa (cuctemaTrueckas)
U TpUBUAJbHBIC HA3BAHUS
OpPTaHMYECKUX BEIIECTB

https://resh.edu.ru/subject/29/10/

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHM sl

https://resh.edu.ru/subject/29/10/

Mertan u 3TaH — OpocTeuIe
MPEICTaBUTENN ATKAHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOICTBA

https://resh.edu.ru/subject/29/10/

OTUIICH U MPOMUJICH —
HpOCTCﬁIHHC MMpEaACTaBUTCIIN
AJIKCHOB



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

[TpakTuueckas padora Ne 1.
«[lony4yenue sTHIIeHA U U3YUYECHUE
€ro CBOMCTB)»

Aunkanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. Ilomydyenue
CHHTETUYECKOT0 KayuyKa 1
PE3UHBI

https://resh.edu.ru/subject/29/10/

10

AJIKMHBI: COCTaB M 0COOEHHOCTH
CTPOEHHS, TOMOJIOTHYECKUH PSJI.
AueruieH — npocTeimumi
IPE/ICTABUTEIh AJTKHHOB

https://resh.edu.ru/subject/29/10/

11

Brprunciienus no ypaBHeHHUIO
XAMHYECKON peaKkuuu

12

ApeHbl: 6€H30J1 U TOJTYOI.
TOKCHYHOCTH apeHOB

https://resh.edu.ru/subject/29/10/

13

I'eneTnueckas cBA3b
YrieBoAOpOAOB, IPUHAJICIKAIIUX
K pa3JInYHBIM Kj1acCaM

14

[TpupoaHbIe HCTOYHHUKH
YTJIEBOJOPOAOB: IPUPOAHBIN I'a3 U
NOIyTHBIE HEPTSHbIE ra3bl, HEPTH
U TIPOAYKTHI €€ epepaboTku

15

IIpupoHbIE HCTOYHUKH
YTJIEBOAOPOAOB: IPUPOAHBIN ra3 u
MOMYyTHBIE HEPTSIHBIE Ta3bl, HEPTH
U TIPOJYKTHI €€ nepepaboTKu

16

KoHnTtposbHas paboTa mo pazaeny
«YTIIEeBOIOPOABD)



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

17

[IpenenbHBIC OTHOATOMHBIC
CIIUPTHI: METAHOJI U ATAHOJ.
Bonopoanas cBs3b

https://resh.edu.ru/subject/29/10/

18

MHuoroaroMHEIE CIIMPTHI:
STUJICHTJIMKOJIb U ITTUMICPUH

https://resh.edu.ru/subject/29/10/

19

DeHOII: CTPOCHUE MOJIEKYJIbI,
¢du3nUecKrue 1 XUMUYECKHE
CBOMCTBA, IPUMEHEHUE

20

Anpaeruapl: GopMaIbICTHI U
areTalbpIerua. AIeTOH

https://resh.edu.ru/subject/29/10/

21

OnHOOCHOBHBIE NpPEEIbHbIE
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAs H YKCYCHAs

https://resh.edu.ru/subject/29/10/

22

[IpakTrueckast pabora Ne 2.
«CBolicTBa pacTBOpa yKCYCHOM
KHCIIOTBD»

23

CTeapI/IHOBaSI K OJICMHOBAs
KHCJIOTBI, KaK MIPEACTABUTCIIN
BBICHINX Kap6OHOBI)IX KHUCJIOT

24

Mpbu1a Kak coJId BBICILIUX
KapOOHOBBIX KHCIIOT, UX MOIOLIEe
JeUCTBUE

25

CrnosxHble 3(hUpbl Kak
IPOM3BOJIHBIE KAPOOHOBBIX
KHUCIOT. ['uapon3 CloxKHbIX

3¢upos

https://resh.edu.ru/subject/29/10/

26

JXupsl: runponus, mpuMeHeHue,
Ouosornyeckas posb KHPOB



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

27

VT1eBOIbI: COCTAB,
Kiaccudukanus. Baxueimme
IPE/ICTABUTEIN: TIIIOKO3a,
bpykTo3a, caxaposa

https://resh.edu.ru/subject/29/10/

28

Kpaxman u nemnosnosa kKak
IIPUPOHBIE ITOJTUMEPBI

29

KonTponbnas paboTta o pasaeny
«Kucnopozaconepxarniue
OpPTraHUYECKUE COCTMHEHUS»

30

AMMHBI: METHUJIAMUH U aHUJINH

https://resh.edu.ru/subject/29/10/

31

AMUHOKHUCIOTHI KaK aMm(pOoTepHbIe
OpraHUYEeCKUE COCANHEHUS, UX
OMOJIOTMYECKOE 3HAUCHHE.
IlenTuael. benku kak npupoaHbIE
BBICOKOMOJIEKYJISIPHBIE
COETMHEHUS

32

TecT B paMKax IpoOMeKyTOUYHON
aTTecTanuu

33

OCHOBHBIE NOHATUI XUMHUU
BBICOKOMOJIEKYJISIPHBIX
COeIMHEHUN

34

OCHOBHI)IG METOAbI CUHTE3a
BBICOKOMOJIEKYIIAPHBIX
coeguHeHui. I1macTMacckl,
Kay4yKH, BOJIOKHA

https://resh.edu.ru/subject/29/10/

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHUS

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE pecypchl

XUMHUYECKUH 3JIEMEHT. ATOM.
DJeKTpOHHAs! KOH(PUTYpaIUs
aToMOB. CTapTOBBIN KOHTPOJIb

https://resh.edu.ru/subject/29/11/

Ilepronnueckuii 3aKOH 1
[lepuonnueckas cucrema
XUMUYECKHX 351eMeHTOB J[. 1.
MenneneeBa, ux CBs3b C
COBPEMEHHOM TEOpUEH CTPOCHUS
aTOMOB

https://resh.edu.ru/subject/29/11/

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHYECKUX DJICMEHTOB U
MX COECIMHEHHUH I10 Tpymram 1
nepuoiaM. 3Ha4CHHE
MEePUOIUUECKOTO 3aKOHA i CUCTEMBI
XUMHYECKUX deMeHTOB J[.1.
MenieneeBa B pa3BUTUU HAYKU

CrtpoeHue BemecTBa. XUMHUYECKast
CBA3b, eé BUbBI; MEXaHU3MbI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb

https://resh.edu.ru/subject/29/11/

BanentHocTb.
DNIEKTPOOTpULIATENBHOCTh. CTENEHb
okucienus. Beniecrsa
MOJIEKYJIIPHOTO U



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

HEMOJICKYJIAPHOTO CTPOCHUSA

Ilonsatue o AUCTICPCHBIX CUCTCMAX.
Wctunnasie n KOJIJIOWJHBIC
PacCTBOPBHI. MaccoBas J0JIA
BCILIECTBA B paCTBOPE

https://resh.edu.ru/subject/29/11/

Knaccudukanus u HoMeHKIaTypa
HEOPTraHUYECKUX COCTMHECHHI.
I'eneTnueckas cBsI3b
HEOPTraHWYECKUX BEIIECTB,
Pa3JIMYHBIX KJIACCOB

https://resh.edu.ru/subject/29/11/

Kitaccupukanuss XuMHIeCKux
peakiuii B HEOPraHMYECKOU U
OpraHUYECKON XUMHUH. 3aKOH
COXpAHEHHUs MACChl BEUIECTB; 3aKOH
COXpAHEHUs U MPEBPAILCHUS
SHEPIUH MPU XUMHUYECKUX PEAKIIMIX

CxopocTtb peakuuu. OOpaTumbie
peakuu. XMMHU4ECKOE PaBHOBECHE

https://resh.edu.ru/subject/29/11/

10

[IpakTuueckas pabora Ne 1.
«BrustHIE pa3nn9HBIX (PaKTOPOB HA
CKOPOCTh XUMHYECKOH peaKIfm»

11

DNEeKTPOTUTHYECKAs TUCCOIHALINS.
[Tonatue o BOZOPOAHOM MOKa3arese
(pH) pactBopa. Peakiiuu noHHOTO
oOMeHa. ['uaponn3 opraHMuecKux 1
HEOPTraHMYECKUX BEIIECTB

https://resh.edu.ru/subject/29/11/

12

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC
peaxiun. [Tonsitie 06 snexTponuse
pacIu1aBoB U pacTBOPOB COJIEi

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

13

KonTponbhas paboTta o pasaeny
«Teopernyeckre OCHOBBI XUMUK»

14

MerTannsl, HX IOJI0KEHHUE B
[lepuoauueckoii cucteme
XUMHUYECKUX dieMeHTOoB /1. 1.
Menzeneesa u 0COOCHHOCTH
cTpoeHus aromoB. O0rIme
(U3HYECKHEe CBOMCTBA METAIIIOB

https://resh.edu.ru/subject/29/11/

15

CIuaBbl METAIIOB.
DIEKTPOXUMUYCCKUN PSITT
HAIPSOKEHUH METAJLIOB

16

XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX
METaJUIOB (HATPHH, KT, KaTbIUH,
MarHui, aTfOMUHHIA) U UX
COE€IUHEHHUI

17

XUMHYECKUE CBOMCTBA XpOMA, MEJIH
U UX COCTUHEHUMN

18

XUMHYeCcKHe CBOMCTBA IIMHKA,
JKele3a U UX COSIUHEeHUH

19

[IpakTuueckas padora Ne 2.
"Pemenne sKkCiepUMEHTATBHBIX
3az1a4 1o reme «Meramuib»"

20

HewmeTamibl, X 1monoXeHUE B
[Tepuoauueckoil cucteme
XUMHYECKHX djiemeHToB /1. 1.
MeHeneeBa 1 0COOEHHOCTH
CTPOEHHUS aTOMOB

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

21

dusndyeckue cBOMCTBAa HEMETAIIJIOB.
Amnotponusi HeMeTaioB (Ha
npuMepe KUCI0poia, CEPHI,
docdopa u yriepona)

22

XHUMHUYeCcKre CBOMCTBA IaJIOTCHOB,
Cepbl U UX COETUHEHUIN

23

XuMHYeCKHE CBOMCTBA a30Ta,
docodpa 1 UX coeTMHCHUN

24

XUMUYECKUE CBOMCTBA YIJIEPOIa,
KPEMHUS U UX COCTUHEHUI

25

[IpruMmeHeHne BaxHEUIInX
HEMETAJUJIOB U UX COEAUHEHUN

26

O00011IeHNE U CUCTEMATH3AIUS
3HaHu# 110 TeMe «HemeTamsy.
Brruucnenust mo ypaBHEHUSIM
XAMHYECKUX PEaKIUi U
TEPMOXUMHYECKUE PACUETHI

27

[TpakTuyeckas padora Ne 3.
«Pemenne sKcriepuMeHTATBHBIX
3agad4 mo teMe "Hemetamier"»

28

KonTponpHas padboTa mo remam
«Mertamiae» 1 «HemeTamis»

29

Heoprannueckue 1 opraHu4eckue
kucnotel. Heopranmueckue u
OpraHMYeCcKHe OCHOBAHUS

30

AMoTepHbIe HeOpraHUYeCKHUe U
OpPraHUYECKHUE COCTUHEHUS.
I'enetnyeckas cBs3b




HCOPTaHUYCCKUX U OPraHUYCCKUX
BCIICCTB

Ponp xumuu B o0ecieueHun
JKOJIOTUYECKOM, IHEPIeTUYECKON U

31 . 1
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEIUIHBI
[TpencraBnenust 06 0OUIMX HAYYHBIX

32 MPUHITUIIAX TTPOMBIILIEHHOTO 1 https://resh.edu.ru/subject/29/11/
MOJTyYEHUST BAXKHECUIITNX BEIICCTB

33 TecT B paMKax IpOMeKyTOUYHON 1
aTTecTaluu
YenoBek B MHUpE BEIIECTB U

34 MaTepHaioB. XUMHS U 37J0POBbE 1 https://resh.edu.ru/subject/29/10/
YyelnoBeKa

OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOT'PAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/10/




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YYHEHUKA

» Xumusi, 10 xnace/ I'abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.,
AxrmmonepHoe o6mecTBo «M3marenberBo «lIpocBemenney
» Xumus, 11 xnacce/ I'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A.,
AxkrnonepHoe obmectBo «M3aarenscTBo «IIpocBerienne»

METOAUYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

Xumus. 10 xnace. bazoserit yposens. Jlunus YMK O.C. I'aGpuensina. Meroauueckoe
nocobue. M., IIpocBemenue, 2022r.
Xumus. 11 xnace. bazossiit yposens. Jluaust YMK O.C. IN'aGpuensina. Meroauueckoe

nocobue. M., [Ipocsemienue, 2022r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

Anpec caiira: http://school-collection.edu.ru
Anpec caiita: http://fcior.edu.ru

Anpec caiita: http://college.ru/himiya/

Anpec caiita: http://www.chemnet.ru

Anpec caiira: http://experiment.edu.ru

Anpec caiita: http://school-sector.relarn.ru/nsm/
Anpec caiita: http://www.hij.ru

Anpec caiita: http://chemistry.narod.ru

Anpec caiira: http://him-school.ru
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