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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cCpelHero ooOiero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanibHON 00pa3oBaTENbHONM MPOTPAMMBbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
@denepauuy, peamu3yIOIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIO)KeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY TOAXO/J0B K pa3pabOTKe MPOrpaMMbl N0 XUMHHU, K OIPEACIICHUIO

oOwielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaToB OOydeHHs U TpeOOBaHHM K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
o011e00pa3oBaTeIbHON  OpraHU3alUuM, SIBISIETCS HEOTHEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CIOYXHUT 3aBEpULIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, HPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHud. OJTH ILEHHOCTH KAaCaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
Yel0BeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOJHOM cpene. Peamusyercss Xxumudeckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpOBHE CpeHero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMe IO XUMHHM C Y4€TOM crneun(UKd HayKd XUMHM, €€ 3Ha4eHHs B
NO3HAaHUM TPUPOABl U B MaTepHUaJbHOW MXU3HU OOLIECTBa, a TakXkKe C YYETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO pOJb B
COBPEMEHHOW IMBUJIM3AIMHU, B CO3/IaHWM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJa B (JOPMUPOBAHUE PALMOHAILHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.

TecHO B3aMMOJENCTBYS C APYTHMMH €CTECTBEHHBIMM HAayKaMH, XUMHs cTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOJIUMBIM YCIOBHEM YCHEIIHOTO



Tpyda M XKHU3HU Kaxaoro ujgeHa oOmectBa. CoBpeMeHHas XUMHA Kak Hayka
CO3MJATENIbHAs,, KAaK HAayKa BBICOKMX TEXHOJIOTMM HAIlpaBJICHA Ha pEIICHUE
III00ANBPHBIX MPOOJEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B cooTBercTBUM C OOIIMMU IENSIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM i1 BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKU3Hb COLIMYMa, HPOJOJKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomMA  npeaMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckass xumus» U «OOmas ¥ HEOPraHUYecKas XHUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HAHWM MO HEOPraHWYECKON XMMHUU (C BKIIOYEHHWEM 3HaHUM U3 00IIel XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera OO€ECIeYMBAET BO3MOXHOCTh PACCMOTPEHUSI BCErO0 MHOroo0Opasus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOopraHuyeckas Xumus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO TOJAXO0Ja K U3Y4YEHUI0 Yy4eOHOro wmarepuaia M oOyCIIOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YPOBHsAX. Tak, B Kypce OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBaIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OpPraHUYECKUX
COCOMHEHUN, a TaKXKE HAa YPOBHE CTEPECOXUMHUYECKHUX M DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX AAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMueckod XUMHM MOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IMEepBOHAYATIbHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMHUUECKON PEAKLINH.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMeTre «XUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YpPOBHE OCHOBHOTO 00Iero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (aKTOJIOTMUYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00ydarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,
riyo)ke TIOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIMI OSTOr0 3akoHa — OT
00001aroIIei 10 0OBIICHSIONMIEH U TPOTHO3UPYIOIIECH.

Envnas cucrema 3HaHMM O BaXXKHEHIINX BENIECTBAX, UX COCTABE, CTPOCHUH,



CBOMCTBax W NPUMEHEHHH, a TAKXKE O XMMHUYECKUX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIAJTHON
XapakTep. OTHW 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JpYTMMHM HayKaMH{, PacKpblBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIHMTAHHMIO YBAXKEHHS K IMPOLECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, [TOMOTAOT
BBIIIYCKHUKY OpPUEHTHPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npo0JiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ JUIsl TONOJHEHWs 3HAaHWM, PpELIEHUs WHTEUIEKTyaJbHbIX U
IKCIIEPUMEHTAIBHBIX UCCIEIOBATENbCKUX 3a7au. B 1enomM coaepskanue yueOHOTo
npeaMeTa  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHMS OPUEHTUPOBAHO  Ha
(dopMupoBaHUE y OOYYaIOIIMXCS MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAaHMS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €IMHCTBO HEOPIaHUYECKOTO U
OpraHUYEeCcKOro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB KX COCTAaBOM H
CTPOEHUEM, IIO3HABAEMOCTb MPUPOJHBIX SBJICHUA MYyTEM OKCIEPUMEHTAa U
pEelIeHUs] MPOTHUBOPEYMII MEXKIYy HOBBIMH (DaKTaMM U  TEOPETUUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX MpodiieM, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmimaHe pemeHus 3agad  BOCIHTAHMS, PpA3BUTUS U COLMAIMA3ALMHU
oOyyaroluxcs MPUHATBIE NPOrpaMMON IO XMMHU TOAXOAbI K OIpPEIEICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (hopMHupoBaHHUE
YHUBEpPCAJbHBIX Y4YEOHBIX JAEHCTBHH, HUMEIOMMX 0a30Bo€ 3HAUCHHE IS
pa3NUYHBIX BHJOB JIEATEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku MH(pOPMALIK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OMbITa TPAKTUYECKOM
U HCCIIEOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B npakTuke npenogaBaHus XMMHM Kak HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaK U HA YPOBHE CpeIHEero o0111ero 00pa3oBaHusi, IPU OMPEACICHUN
COJIEpKATEeIbHOM XApAaKTEPUCTUKHM LIeJIed W3Y4YeHHUs MpeaMeTa HampaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKOM HAayKHd KakK O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONpPENENICHUIO LeNed U3y4YeHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH W3Y4YEHHS IPEAMETA
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBisttOTCA:



e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaK  BaKHEHUIICH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeKaT KIIFOYEBBIC TOHATHUS, (yHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHHMMAHUE CYIIHOCTU JOCTYITHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi NPUOOpETeHUs
YMEHUN OpUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUI,
MMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TIPaBUII
0e301acHOro O0paIeHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJiel U 3a7a4 U3ydeHUs
IpeaMeTa B IPOrpaMMe 10 XUMHUH YyTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUH
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
MPETNolaBaHNM XUMHH B OOJIBIICH CTEMEHW  OTHAETCA  MPEANOYTCHUE
MPAKTUYECKOM KOMIIOHEHTE COJIEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHOW OpPraHMU3alluy, BJIAJCIONIETO HE
Ha0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTHIO, TO €CTh CIOcO0aMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHUS 3HAHUN M NMPUMCHEHHUS WX B PEANTbHOU >KH3HU
JUTSL pEeLIeHUs TPaKTUYECKUX 3aj1ay.

B cBs3M C ATUM TpU U3YYEHUH TpeaMeTra «XUMHs» JIOMUHHUPYIOIIEe
3HAauYEHUE MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHHEe y OOYyYarOmUXCS  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMITCTCHIINH), WMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JUISI PA3JMYHBIX BHUIOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHaiu3a U 00pabOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX ISl TIPUOOPETEHUS OMbITa JSATEIBLHOCTH, KOTOpas 3aHUMaeT
BOXHOEC MECTO B TIO3HAHWM XUMHH, a TakkKe JJI1 OICHKH C TO3UIUN
HKOJIOTHYECKON OE30MMacHOCTH XapaKTepa BIMSIHHUS BEIICCTB M XUMHYCCKUX
MPOIIECCOB HAa OPTaHU3M UYEJIOBEKA U IPUPOIHYIO CPEY;

pa3BUTHE TMO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00yUYarOIIMXCS: CTIOCOOHOCTH CAMOCTOSITEHFHO MPUOOPETATh HOBHIE
3HAHMS TI0 XUMHUH B COOTBETCTBUH C )KMU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh



COBpEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAyYHO-TIOMYJIIPHONU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIOITUXCS ACCOIMATUBHOTO H JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJIMMBI, B YACTHOCTH, IPH IUIAHUPOBAHUW U TPOBEIACHUU XUMHUUYECKOTO
AKCIEPUMEHTA;

BOCIHUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJU B PEIICHUU TJI00AIBHBIX IPOOJIeM
PalMOHAJIBHOTO TTPUPOJIOTIOIH30BAHMS, TTOMIOJTHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpPAHECHHS TPHUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEKHOTO
OTHOILIEHHUSI K MPHUPOJE U CBOEMY 3J0POBBIO, a TaKKe MNPUOOPETEHHUS OIbITa
WCIIOJB30BaHUsl TOJYYEHHBIX 3HAHUM JUIsI TPUHSTUS TPAMOTHBIX pEUICHUN B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SIBICHUSIMH.

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOr0 YpOBHS BXOJHUT B COCTaB MpPeIMETHOU 001acTu «ECTeCTBEHHO-HAyUHbIE
PEAMETHI.

OO11e€ Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YYEHUSI XMMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopazoBaHusi, cocrabisieT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYEeCcKON XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHennit A. M. bytneposa, e€ ocHOBHBIE TOJI0keHUs. CTPYKTYypHBIE (POPMYIIBI
OpraHWYeCcKuX BellecTB. ['oMonorus, wuszoMepus. XuUMUYECKas CBSI3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o KinaccupuKauu opraHnyeckux BeniecTB. HoMeHkmarypa
OpraHUYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHMS
BAKHEUIINX MPEICTABUTENEH KIACCOB OPraHUYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHMN:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
OMKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPIrAaHUYECKUX BELIECTB
IIpU HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoant

AJKaHBI: COCTaB U CTPOEHWE, TOMOJIOTHUYECKMH psa. MeraH M 3TaH —
pPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuu 3aMelleHus] U TOPEHUs), HAaxXOXKJIEHUE B NPHUPOJAE, IOJYyYCHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME WU XUMHUYECKHME CBOMCTBa
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOTYYEeHUE U TPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHE CBOMCTBA (peakiusi nojaumepusanuu). [lonydyeHne CHHTETHUECKOTO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUECKHE HU
XUMHUUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, TUIPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MyYeCcKHe W XMMHYECKHE CBOMCTBA
(peakiuu rajoreHUpOBaHMUSI U HUTPOBAHUS), MONyYEHUE U MpUMEHEeHue. Tomyon:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHHMKHK YIJIEBOAOPOAOB. IIpupoaHblii ra3 W IONYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €r0 MepepadOTKu.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MTPOBEICHUE MPAKTUUYECKONW PabOThI: MONyYeHHUE STUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHu3M yenoBeka. [[pumeHenune rauuepruHa U 3TUIIEHTJIUKOJIA.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

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

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3MUecKHe U XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [uaponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.

VYrneBonpl: coctaB, kiaccuuUKaluUs ~ yrieBojoB  (MOHO-, JU- U



nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3NYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
ruapokcuaoM Meau(ll), okmcieHne amMMUaYHBIM pacTBOpoM okchma cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie moauMepbl. CTpoeHue Kpaxmana H
HeuoIo3bl.  PU3MYECKHE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
MpOBE/ICHUE, HAONIOJCHHE U ONMHMCAHHE JEMOHCTPAI[MOHHBIX OMBITOB: TOpPEHHUE
CIUPTOB, KaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCJIEHHE 3TaHOJA
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKuUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3laumMopeicTBHE Kpaxmalia C HOJIOM),
IIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bblunciendss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IPOJIYKTa PEAKIMHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcozeprkalue OpraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTBI KaK aM(pOTEpHbIE OpraHUYECKHe coeAruHeHus. Du3nueckue
U XMMHUYECKHE CBOICTBAa aMHMHOKMCIOT (Ha mpumMepe IiuiuHa). buonoruueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHEeHMs. IlepBruuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX IPEBpALICHUIL:
HAOJII0JIEHUE U ONMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MMOJUMEPU3ALNN, CPEAHSIS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUs U MOJTUKOHEH AU

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB U HUX MpEBpaIlCHUI:
O3HAKOMJIEHHE C 00pa3llaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBS3€M NPU U3YYEHUU OPTaHUYECKON XUMUHU B



10 kmacce OCYIIECTBIISICTCS 4Yepe3 HCIIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSATHH, SBISIOMNUXCS CHCTEMHBIMHU ISl OTIAEITBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTE3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiIaccu(UKamms, MepruOJUIHOCTh, HAOIIOICHNE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTIHPOBAHHE.

®dusuka: wmaTtepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSHHE
BEIeCTBa, (PU3MUECKUE BETUYUHBI U SMHHIIB X U3MEPEHHUS.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpTaHU3ME,
doTtocuHTE3, OHMOJIOTHMYECKH AaKTUBHBIC BellecTBa (OENKH, YIJIEBOABI, >KUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIIMBO,
PECYpPCBHIL.

TexHonmoTHs: TNHIIEeBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHHS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepuaibl U3
WCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, s-, pP-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOHPUTYpAIUs aTOMOB.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEpUOANYECKOTO 3akoHA U [lepmoamyeckoil CuCTeMbl
xuMmudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpyHnaM M TepUuojaaM.
3HaYCHUE IEPUOIMUECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs M TOJIIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIGHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa MOJEKYJPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh



CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitne o nucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMJHBIE PAaCTBOPHI.
MaccoBas 10J11 BEECTBa B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COECIMHEHUM. Howmenxkiarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumudeckas — peaknusa.  Kmaccumpukammss —XUMHYECKHMX — peakmuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUH IPU XUMHUECKUX PEAKLIHSIX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pas3iudHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIAE HA COCTOSHHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutryeckas aucconuanus. CuibHbIe U ciialdble AeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

ODKCHEPUMEHTAJIbHBIE METOJbl W3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMH4ueckux 3neMeHToB [l U.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOJIIOJCHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJOPOJIa B MPUCYTCTBUU KaTaJIn3aTOPA, ONPENEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEAaKUUH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BiusiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOUN pEAKIUM».

PacuérHble 3anaumn.

PacuéTtel 1O ypaBHEHMSM XHMHUYECKHX pEaKUHU, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM ITOHATHUS «MACCOBAs
JIOJIS1 BELIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoauueckor  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHUCIIOpoJa, cephbl, pochopa u yriepoaa).

XUMHUYECKHE CBONCTBA Ba)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
dbochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUA  (OKCHJIOB,
KHCIIOPOJCOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenune meramnoB B Ilepuognueckoi cucreMe XMMHYECKUX
anemedToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme gusnyeckue cBoicTBa MetamuioB. CIiaBbl METAJUIOB.



DNEKTPOXUMHUYECKHUI psAJT HAIPSHKEHUI METAIIJIOB.

XUMUYECKHE CBOWCTBA BAXHEUIMX METAUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crmocoObl MoJy4YeHUs MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
M3yYEHHE KOJUICKIMU «MeTamasl U CIUIaBbD», 0OpPa3lOB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HaONI0JIeHHEe M OIMCAaHHE JIEeMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIMK Ha KATHOHBI METAJIJIOB).

Pacuérnrie 3ana4n.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX MPOMBIILICHHOTO
MOJy4YCHUS BaXKHEHIINX BEIIECTB.

YenoBeKk B MHUPE BEUIECTB W MATEPHUATIOB: BAKHEWIINE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMuKa,
MaTepuaibl U JIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XUMHSIT U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
mpernapaToB, MpaBuia OE30MaCHOTO WCIIOIb30BaHUS MpenapaToB OBITOBOM XMMHUU
B MIOBCEJHEBHOM >KU3HU.

MexnpenMeTHbIE CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBsA3ed TMpU  H3yYeHHM oOOImed u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIMX ECTECTBEHHO-HAYYHBIX TIOHATHUH, TaK W TIOHSATHM, SBIISIOLIAXCS
CHUCTEMHBIMHU JIJISI OTACJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOIUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJECIUPOBAHUE, UBMEPEHHUE, SIBIICHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIe€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKUE BEJIMYMHBI U €AUHUIIBI UX



U3MEpPEHUsi, CKOPOCTb.

buonorusi: knerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OpPraHU3Me.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOIUIUBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypIHsl, TPOU3BOJCTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SAWCTBEHHOE IPOU3BOJCTBO, MHINEBAs
IPOMBINUICHHOCTh,  (papMalleBTHYEeCKass  IPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKHX IPEraparoB, MPOHM3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHANIOB,
ANIEKTPOHHAS TPOMBIIIIICHHOCTh, HAHOTEXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OoOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METaNpeIMETHBIM U NpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS MpeIMeTa «XHUMHs» Ha YPOBHE CpPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KMe MOTUBALIUU K O0yUEHHUIO;

[€JICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIHMi 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarolIUMXCsi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMHU, MPUCYIIMMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIMyue MPaBOCO3HAHUS AKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
[EJIU U CTPOUTH )KU3HCHHBIC TJIaHBbI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaJaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJIEHUSA JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
00y4Yaromuxcsl 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU



y4€OHBIX MPOEKTOB, PEIICHWH YUYEOHBIX M TMO3HABATENbHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESTEIbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHHUSA

IICHHOCTHOTO OTHOWIEHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJIOJIEHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  MOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

WHTEpECa M IO3HABATEIBHBIX MOTHBOB B IOJNYYEHUH H TOCIECAYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO ITOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIEHUE U TMOCTYIKM CBOMX TOBAPUILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHUE IMOCJIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOr0 OOpalleHusi ¢ BEHIeCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAUBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEIHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHHM IPAKTUYECKHUX 3aaad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECCUuil pa3IudyHOro poja, B TOM



YHUCJIe HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUI IO XUMHUHU;

YBaXEHUS K TPYLY, JIOASIM TPyAa U PE3yJbTaTaM TPYAOBON IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HWHAMBHAYAJIbHON TpaeKTOpUU
oOpa3oBaHus, Oyayuied mpodeccun M peaiuzalid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) K0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHHUS
YKOHOMHYECKHUX MPOIECCOB HA COCTOSTHUE MPHUPOJIHON U COLIMAIBHON CPEJIbl;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJIb30BAaHUSA JOCTHKEHUNM XUMHH I
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEIl OKpYKAIOUIEH
NPUPOAHON Cpele, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX ICHUCTBUM U MPEIOTBPAILIATh UX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTHBHO MPOTHUBOCTOSATH UAECOJOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

Cc()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
(GOpMHpPOBAaHUN PALMOHATIBHOTO HAYYHOT'O MBIIUJIEHUS, CO3[aHUU LIEJIOCTHOTO
MpEACTaBICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUS
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM JJii  COBPEMEHHOMU
UMBUJIM3AlMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W BaXXHOW pOJIM B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpHI, PEIICHUH TI100aTbHBIX MpoOsieM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOW, MUILIEBOM U
HKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHUM MEAUIMHBI, O00ECHEYEHUH YCIOBUMN
YCHEIIHOTO0 TpyJa W OKOJOTUYECKH KOMMPOPTHOM IKU3HU KaXKIOrO YJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[OHHMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSCHEHUS SBJIICHUN OKPY’KAIOIIEro MHUpa U



IPOUCXOSAIINX B HEM NU3MEHEHUHN, yMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEIbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cdepax mpodeccuoHanbHOMI
JESITEBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YUEOHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpeHEr0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAQYMMBbIE  JUIS (bopMHpOBaHUS  MHPOBO33PEHUS oOyyJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKaroLUne
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLIECC, CUCTEMA, HAYYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccIeA0BaHUe, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJlbHble Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAJILHOW KOMITETEHITUN 00YYarOIIXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbLHBIMHA, KOMMYHMKATHBHBIMA U  PETyJISTHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMo3HABaTeJbHbIMH
JelCTBUSIMM:

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABIICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapAaKTEpPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH WUX B3aUMOCBS3b,
MCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHUS JJII OOBSICHEHUs OTJEIbHBIX (PAaKTOB U



SIBIICHUI;

BEIOMPATh OCHOBAaHUSA H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XAMHUYECKUX PEAKIUN;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIC CBSI3M MEXAY H3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JE€NYKTUBHBIC, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJICIIbHBIE MIPE/ICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJEMEHTa, XuMHUuyeckas ¢GopMyna, YypaBHEHHE XUMHYECKON
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEHIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIMpPOBAThH 1EJIM U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpPMYyIHpPOBAaHHBIE BOIPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI N1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
mpoliiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyIupoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NESATETbHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a]ay, MPUMEHCHUIO Pa3IuYHBIX
METO/IOB [TO3HAHHS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HWHPoOpManuu (HAYy4HO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCP)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTS;

bopMyIMpPOBaTH 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE U
orObope wuHbOpMAIMK, HEOOXOAMMOW Jisi BBIMOJHEHUS Y4YEOHBIX  3a/a4
OIPEIECIIEHHOTO TUTIA;



pUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
uHpopmaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIM SA3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
XUMUYECKON uWH(GOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HarJISIHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOM TeMbI B XOJ€ Irajora W/viH
JUCKYCCUHU,  BBICKa3blBaTb  WAEH, (OPMYIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEJIHLHO BBITTOJTHEHHS MPE/JIOKEHHOMN 3a]1a4u;

BBICTYNIaTh C MpE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, pealnu3aluyd y4eOHOro NpoeKkTa U (POPMYyIHPOBATH BHIBOBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

OBj1aieHHe YHHBEPCAJIbLHBIMH PEryJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOI I103HABATEIbHYIO
NESATENIbHOCTh, ONpefensds €€ Ielu W 3aJaud, KOHTPOJUpPOBaTh M IO MeEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii  aJrOPUTM JCUCTBUN TpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYULIECTBJISTh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpA, POJIA XHMHUU B TO3HAHUM SIBJICHUMU
npupoasl, B  (QOPMUPOBAHWUM MBINIUICHUS W KYJbTYpbl JIMYHOCTH, €€
GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIS PEIICHUS IPAKTUIECKUX 3a71a9
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON



cpexne;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATENBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUIEHHAs), MOJb, MOJISIpHas
Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIM CKeneT, (yHKUMOHANbHAS TpYIIa,
paguKall, U30MEpPHUsl, U30MEPBI, TOMOJIOTUYECKAN DAL, TOMOJIOTH, YIJIIEBOAOPOIBI,
KHCIIOPOZ M a30TCOJAEpXKAIIUE COCAVMHEHUS, MOHOMEp, IOJMMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannyeckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHMsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalye B OCHOBE NOHUMAHMS NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHUX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€30MacCHOM HCIOJIb30BaHUU BAKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEpHbIE NPHU3HAKH MOHSATHUH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NOHATHA IPHU
OIMCAaHUHU COCTaBa, CTPOCHHUs U IPEBPALICHUN OPTaHUYECKUX COCIUHEHUN;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMya OpraHMYECKMX BEHIECTB W YPABHEHUM XUMHUYECKUX PEAKLUH,
U3TOTaBJIMBAaTh MOJEIU MOJIEKYJl OPraHMYECKUX BEUIECTB JUI1 WUIIOCTPALUU HX
XUMHUUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHMS;

Cc(OPMUPOBAHHOCTh YMEHUH YyCTaHaBIMBaTh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COCJIMHEHHUs, BBICOKOMOJIEKYJISIDHBIE COEAUHEHMS), [aBaTb WM Ha3BaHUA 110
cuctematudyeckoit Homenknarype (IUPAC), a Taxke NpUBOIUTH TPUBHAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIIEH, MPOMWIEH, alleTUJIEH,
ATUJICHIJIMKONb, TNHLEPUH, (eHos, (hopMabIerul], aleTaabIerujl, MypaBbUHas
KHUCJIOTA, YKCYCHAsi KUCJIO0TA, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCIOTA, TIII0K03a,
bpykTO3a, KpaxMaJ, LeJUII0I03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCAUHEHUSAX (OAMHAPHbBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUsI; 3aKOH COXPAHEHHMs MACChl BEILECTB;

c(OpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepHu30BaThb  COCTaB, CTPOCHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENEH pPa3IUUHbIX



KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWUIIEH, AalETUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
rmnepyH, GEeHoJ, aleTalbIeTH, MypaBbUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIUX XHMHUYECKHUX PEAKIMHA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
ChIpbsi (He(Th, MPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX IepepaboTKu U
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OPMHPOBAHHOCTh YMEHUW TPOBOJAUTH BBIYUCICHHUS 10 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

chOpMHPOBAHHOCT, YMEHHMM BIIQJIETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIIOJeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/IoOl U J1abOpaTOPHBIM O0OpPYJAOBaHUEM, a TaKXEe IMpaBWiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBIMOJHATh XUMHUYECKHMA
AKCTIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TIOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCJKOB MPU HArpeBaHWM, I[BETHHIE PEAKIIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIAOOpPaTOPHBIM O0OpPYJIOBAaHHEM, MPEACTABISATH PpPE3yJbTaThl
XUMHUUYECKOTO JKCIepUMEHTa B (GopMe 3alucCh YpaBHEHUUW COOTBETCTBYIOIIMX
peakiuit 1 GopMyIHPOBaTh BEIBOJIBI HA OCHOBE ATUX PE3YyJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUJia  IKOJOTHYECKHU
1eJIECO00Pa3HOTO TOBENECHUS B OBITY W TPYAOBOH JESITEIBHOCTH B IIENISAX
COXpPAHEHHSI CBOETO 3/I0POBBbS M OKPYXKAIOWIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JICMCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTaHHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl



YMEHBIICHUSI W MNOPEAOTBPALCHUS HX BPEOHOIO BO3JCHUCTBUS HAa OPraHUu3M
YEJI0BEKa;

JJIs 00y4YaroIuXCcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TO3HAHUSI BELIECTB M
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHAYECKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas U HeopraHuyeckas
XUMUS OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJM XHMHUU B TIO3HAHUM SIBJICHUU
npupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUs MPAKTUYECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0pPOBBIO U MPUPOHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUIM 3JIEMEHT, aToM, M30Tom, s-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(koBaJieHTHAas, MOHHAsI, METAITUYECKas, BOJOPOAHAS ), KPUCTAIITNYECKAs pEIIETKa,
TUMBl XUMHUYECKUX  PEAKUHA, PpacTBOp, DJEKTPOJIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCThH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AIEKTPOJUTHYECKON auccoluannu, nepuonnuecknii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAICHUSI SHEPTUU
P XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MUPOBO33PEHYECKUE 3HAHUS, JIeKalllue B OCHOBE IMOHUMAHUS MNPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTUUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUN U 0€30MMaCHOM HCTIOIB30BAaHUN BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM NESITEIHHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHUU BBISBIATH XapaKTEPHBbIC NPHU3HAKA TOHSITHUH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTraHWYECKHUX BEIIECTB U UX MPEBpaICHU;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJIH30BATh XUMHUYECKYIH) CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cucremarnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIBHBIX



HEOPraHWYEeCKUX BeUIECTB (yrapHblid ra3, YIVIEKMCIbIM ra3, aMMHakK, rameéHas
U3BECTh, HETAIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBSI3U (KOBaJICHTHAsI, HOHHAs, METAJUIMYECKasl, BOJAOPOJHAs) B COCIMHEHUSX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BeEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAsl, METAJUIMYECKAs), XapakTep Cpebl B BOAHBIX pacCTBOPaX HEOPraHUYECKHUX
COCJIMHCHUM;

c(pOpMUPOBAHHOCTH YMEHUI YCTaHABJIMBATh IIPUHALJIEKHOCTb
HEOPraHWYECKUX BELIECTB II0 HUX COCTaBYy K OIpEAENEHHOMY Kiaccy/Tpymnie
COEJIMHEHU (IIPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbI, OKCH/Ibl, OCHOBaHMUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI MEPUOIUYECKOTO 3aKoHa /[,
U. MenneneeBa 1 JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, O0BSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaATh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX JJeMeHTOB 14 mnepuonoB llepmonnueckoi cucTteMsl
xuMuuecknx 3emeHtoB [I. M. MenpeneeBa, MCHONB3ysl MOHATHS «s-, P-, d-
AIIEKTPOHHBIE opouTanm, «9HEPreTUYECKUe YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMUMHUYECKUX JIEMEHTOB U MX COCOUHEHUN
1o repuoaaM u rpynnam llepuonnueckon cucremMpl XUMHUYECKHX 351eMeHTOB 1. U.
Mengaeneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHbIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(PUIMPOBATH XUMHUYECKHE PEaKLUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolluX BEIIECTB, TEIJIOBOMY
addekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTHU
peakiliy, y4acTHIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBJISATh YPaBHEHHUS pPEaKUUi pa3IUYHbIX
TUIIOB, TIOJIHBIE M COKPALLEHHBIE YPABHEHUS PEAKIMil HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;

C(OPMUPOBAHHOCTh ~YMEHHMHM  PACKpPbIBaTh CYIIHOCTb  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca



ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOMN
pEaKIUK OT PA3IMIHBIX (PAKTOPOB; XapaKTep CMEMICHUS XUMUICCKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEero Bo3aencTus (nmpunuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XWMUYECKHE TIPOIECCHI,
JIeXkKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUs] CEPHOM KHUCIIOTHI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAIMAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUI NPOBOJIUTH BBIYKMCICHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOpPE», OOBEMHBIX OTHOILIECHUN Ta30B
IIPY XUMHYECKUX PEaKIUSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCy/I0Ol U J1abOpaTOPHBIM OOOpPYJAOBaHUEM, a TaKXEe IpaBWiia OOpalleHUs C
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHUPOBAHHOCTh YMEHHI TUIAHUPOBATh U BBHIMIOJHATH XWMHYECKHIM
AKCHEPUMEHT (pa3lioKEHHE MEPOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTajauzaTopa,
OMpENICICHUE Cpelbl PACTBOPOB BEIIECTB € IOMOIIBID  YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIuu,
peakiuy MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIuu Ha cyibdar-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
temam «Metauib»y U «HeMmeTtaibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YNbTaThl XHMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIHil U (HOpPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, MOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);

chOPMHPOBAHHOCTh ~ YMEHHMA  COONIIONATh  TpaBUjia  DKOJOTUYECKH
11e71Ieco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B LEJSIX
COXpPAHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JIEHMCTBUS HA KMUBBIE OPTaHU3MbI ONPEICIEHHBIX BEMIECTB, TOHUMAs
cvbpicnt mokasarens [IJIK, mosCHAT, Ha mTpuMepax CHocoObl yMEHBIICHUS W
NpEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs O0YYaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE



IMPUMCHATb 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX MCTOAAX IIO3HAHUA BCIICCTB H

XUMUYECKUX SBJICHUM;
JUISL CHEMBIX W CHA0OBHOAIINX OOYYaIOIIUXCS: YMEHHE WCIIOJIb30BATh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne i/l IpOrpaMMBbL pa Beero KonTpoabubie IIpakTuueckue f)lﬁlipg)f OBAT eJ)IBHH e
padoThI padoThI pecype
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Htoro no pazneny 3
Pa3znea 2. YriieBoaopoabl
2.1 [IpenenpHbIe YTI€BOIOPOIBI — aTKAHbI 2
29 HenpenenbHble yraeBogOpOIbl: aJKEHbI, 6 1
QJTKQ/TUCHBI, aJTKUHBI
2.3 ApoMaTudeckue yrieBoa0pobl 2
24 [IpupoHbIE ICTOYHUKH YTIIEBOIOPOIOB 1 3 1
UX nepepadoTka
HWroro no paznemy 13
Pa3nen 3. Kuciiopoacoaep:kaniue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3
3.2 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxuble 3¢upbl
3.3 VrneBoasl 3 1
Hroro no pazneny 13
Pa3znea 4. A3oTconepxaiye oOpraHudecKkue coe{uHeHust
4.1 AMUHBI. AMUHOKHUCTOTHI. benku 3
Hroro no pazmeny 3
Pa3zgea S. BbicokoMoJieKyJ/JISIpHbIE COeIUHEHUSA
5.1 [Tnactmaccel. Kayuyku. Bomokna 2




Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne n/mm I;;;?;::f;::me PazICIon HTeM Beero Konrpoasnsie  Ilpakrnyeckue gg;g?oo:ab;g]bn“e
padoThI padoThI pecypeb
Pa3nen 1. TeopeTnueckue OCHOBBI XUMHUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuoanueckas cuCTeMa XMMUYCCKUX 3
anemenToB 1. . Meneneena
19 Crtpoenue BeniectBa. MHOroo6pasue 4
BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro o pasneny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hewmerannsl 9 1 1
23 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
BEIIIECTB
Uroro no pazgeny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 ‘ XUMus U KHU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosauuyectBo 4yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoakueie — Ipaxruecikue fll3y'{eﬂl/lﬂ :)Iﬁ;)l)aI;OBaTeﬂbele
padoThbI padoThI pecype
1 [Ipeamer opranM4ecKor XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHUst OpraHUYEeCKUX
2 coenunenniit A. M. byrieposa, eé 1
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanum
3 opraHuyeckux BemiecTB. Homenknatypa 1
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHUsS OPraHMYECKUX BEILECTB
4 AnKaHbl: COCTAB 1 CTPOCHHE, 1
TOMOJIOTMUYECKUH PsijL
5 Meran u 3TaH — npocTenire 1
MIPEJCTABUTENN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUiEH U NPONWIEH — NpOCTeine 1
MIPEICTaBUTENH aJTKEHOB
8 [IpakTnueckas pabora Ne 1. «Ilonyyenue 1 1
STWJIEHA U U3yYEHHUE €0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS,
10 TOMOJIOTMUECKUH Psil. ALETHIIEH — 1
MPOCTEUIIINN MPEICTABUTEIb AIKHHOB
11 Brruucnenus mo ypaBHEHUIO XUMHYECKOU 1




peaku

ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH

12
apeHoB

13 I'enernyeckas CBS3b yII€BOIOPOAOB,
IPUHAIIEKALIMX K Pa3IMUHBIM KIaccam
[IpupoHBIE HCTOUHUKY YTIIE€BOJOPOJIOB:

14 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC
rassl, He)Th M IPOAYKTHI €€ nepepaboTKu
[IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIE
rassl, He)Th M IPOAYKTHI €€ nepepaboTKu

16 Kontposnbnas paboTta mo pazaeny
«YTIeBOIOPOIBI»

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJ. BosopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHIIIUKOIb U
TJIULEPUH

19 ®deHol: cTpoeHue MOIIEKYJIEL, ¢usnyeckue
1 XUMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbaeruabl: GopManbaerua u
aleTanpaeru]. AeToH

21 OAHOOCHOBHBIE NpeieNIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAsl M YKCYCHAs

29 IIpaxTrueckas pa6f)Ta Ne 2. «CBolicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK

23 MPEJCTaBUTENN BBICIIUX KapOOHOBBIX
KHCIIOT

24 Mpina Kak conu BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOLIIEE NEICTBHE

o5 CrnoxHble 3(UpbI KaK MPOU3BOIHBIE

KapOOHOBBIX KUCIOT. [ HAPOSIN3 CIOKHBIX




a¢hupoB

XKupsl: runpoan3, npuMeHeHue,

26
OMOJIOTHYECKast POJIb KHUPOB

VYTaeBobl: COCTaB, KiIaccuuKanus.
27 Baxueiiime npeacTaBuTeNM: TIOK03a,
¢bpykTO3a, caxaposa

o8 Kpaxman u nemnono3a Kak nNpupogHbie
MOJINMEPBI

KonTponbHas pabota no pazaeny

29 «Kucnopopacoaepxaiiyue opraHuuecKre
COEIUHEHMS»
30 AMUHBI: METHJIAMWH Y aHUIHH

AMUHOKHUCIIOTHI KaK aM(oTepHbIE
31 OpraHUYECKUE COCAMHEHUS, UX
ononornuyeckoe 3Hauenue. [lentuasl

32 benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEUHEHUS

33 OCHOBHBIE TTOHSITHSA XUMHHU
BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ

OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
[InmacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKUHN 3IeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aToMOB

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

[lepuonnueckuii 3akoH u [lepuonnueckas
cUCTEeMa XUMHUYEeCKUX 3eMeHToB 1. 1.
MeneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEI CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHYECKHX 3JIEMEHTOB M MX COCIMHEHHUH 110
rpymiaM v nepuojaam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
pPa3BUTHH HAYKH

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BUJIbl; MEXAHU3MBbI 00pa30BaHMS
KOBAJICHTHOM CBsI3U. BogoponHas cBsi3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.
MaccoBasi 10151 BEILECTBA B paCTBOPE

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COeAUHEHUN. [ eHeTnyeckas
CBA3b HEOPraHUYECKUX BELIECTB, PA3IMYHbBIX
KJIACCOB

Krnaccudukanus XuMHUECKUX peakiui B




HEOPraHUYECKON U OpraHN4eCcKON XUMHUU.
3aKOH COXpAaHEHMS MAcChl BEIIECTB; 3aKOH
COXPAaHEHHUS U IPEBPAIICHUS SHEPTUU NPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTUMbIE pEaKIUH.
XUMHYecKoe paBHOBECHE

10

[TpakTrueckas padota Ne 1. «BnustHue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKOHN peakinm»

11

12

13

14

15

DJIeKTpoJIMTHYECKasl aAuccoruanus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactopa.
Peakniun nonHoro oomeHa. I'uaponu3
OpPraHUYECKUX U HEOPTraHUYECKUX BEIIECTB

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonarue o0 anexkTponuse
pacIyIaBoB M pacCTBOPOB COJIEH

KonTponbHas pabota no pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Meraiuel, ux nosioxenue B [lepuoanyeckoii
CHUCTEME XMMHUYECKHX d1emeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOme Gpuznyeckue cBoOWCTBa
METaJJIOB

CrmuaBsl METaLIOB. DJIEKTPOXUMUYECKHN P
HaIIpsDKEHUN METaJUIOB

16

XHWMHUYECKHE CBOMCTBA BaXKHEHIIIMX
METaJUIOB (HATPUH, KaJui, Kaablluid, MarHuH,
QIIOMUHHN) U UX COETMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COE€IUHEHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTUHEHUN




19

[IpakTrueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
«Mertamis»"

20

21

22

Hemeramel, BX IOJ0KEHHE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB JI. Y. MenaeneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

®uU3NYECKUE CBOMCTBA HEMETAILJIOB.
AJIoTponus HEeMETauIoB (Ha puMepe
KHCIIOpOJIa, cephl, (hocdopa u yrieposa)
XHWMHYECKHE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COETUHEHUN

23

24

25

XHUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
COE€IUHEHUN

XHUMUYECKUE CBOKCTBA yIIepoaa, KPEMHUS U
HUX COeIUHEHUN

[IprumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COE€TMHEHUH

26

27

28

O00011eHEe U cCUCTEMATH3AIMs 3HAHUH 110
Teme «HemeTramnel». Beranciaenus mo
YPaBHCHHUSIM XUMUYECKUX PEAKIHIA U
TepMOXI/IMI/I‘IGCKI/IC paCLIéTI)I

[IpakTuueckas padora Ne 3. «Pemenue
HKCHEPUMEHTAIbHBIX 33/1a4 110 TeEMe
"Hemertamnsl"»

KonTtponsHas pabora mo TemMam «MeTambny
u «Hemeramnbi»

29

HeopraHquCKHe 1 OPraHnv4C€CKHUEC KUCIIOTHI.
HeOpFaHI/I‘-ICCKI/IC 1 OPraHUvICCKHUEC OCHOBAHUSA

30

AMpoTepHbIC HEOPraHUYEeCKHEe U
OpraHMYecKue coeJUHEHMs. | eHeTnueckast
CBSI3b HEOPraHMYECKUX U OPraHMYECKUX




BEILIECTB

Pone xumuu B o0ecrieueHun 3KOHOFH‘ICCKOI>1,

31 JHEPTeTHYECKOHN U MUIIEBOW 0€30IaCHOCTH, 1
Pa3BUTHH MEJIUIIUHBI
[Ipencranenus 00 0OMKUX HAYYHBIX
32 IIPUHLIMIIAX POMBILIUIEHHOTO MOTY4YEHHUS 1
BaXHEUIIINX BEILECTB
33 UYenoBek B MUPE BEIIECTB U MAaTECPHAIIOB 1
34 XHUMHUS ¥ 3I0POBbE YEITOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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