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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEro o0lero o6pa3oBaHUs
pa3zpaborana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DenepallbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenoiaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXKeHuil «Ctparerun pa3BuTusi BocnuTaHus B Poccuiickoi
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMmbl MO XUMHUHU, K ONPENEIICHUIO
oO1elt cTpateruy 00y4YeHus, BOCIUTAHUSL U PA3BUTHSL O0yUYaIOIINXCA CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YPOBHE COCTABHIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3alUuM, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIYXHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHuA. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
Yel0BeKa, a TakKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHONW cpene. Peanusyercss xXuMuyeckoe o0Opa3zoBaHUE
oOydJaromuxcsi Ha YpOBHE CpeIHEero 00IIero oopa3oBaHusl CpeCTBaMU y4EeOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOrO ONpENESiCHbl B
nmporpaMme 10 XHMHU C YY4ETOM CHenu(PuKd HAayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1ened MW MPUHLNIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpeiHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOyro posib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PAIIMOHATBHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIeM MHUPE Kak O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHUPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU KaXIoro ujeHa oOmectBa. CoBpeMeHHash XHMMHUS KakK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootBercTBUM ¢ OOmMMH LEISIMH M TPUHLUIIAMH CPEIHETO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YECHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyarolmuxcs, HEoOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIOYEHUA B JKU3Hb COLMYMa, NPOJOJIKEHUS
0o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOI HayKHU: CUCTEMaA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou XumMuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera 00ecrnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsS] BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOopraHuyeckas XUMHUsS» c(popMupoBaHa B MporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuana U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCST HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeCcTaBlICHU O cTpoeHuu BemiecTB. CBefeHHs 00 H3yyaeMbBIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO0 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHn4ecKod XUMHM IIOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEAICTABICHUS] O XUMUYECKON CBA3M, KJIACCU(DUKAIMOHHBIX NMPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mOpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuUBaeTCs U3YYEHHBIH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BElIecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD) 00yYarolMMCsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIINH,



riy0ke TOHATh HMCTOPUYECKOE W3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
00o0mIaromIei 10 00BACHSIOMEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, d TAKKE O XUMUYECKHUX PEAKLUMX, UX CYILIHOCTH U
3aKOHOMEpPHOCTSAX IIpOoTeKaHus nomnosiHgercss B Kypcax 10 um 11 ximaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMM, PacKpbIBaIOT €€ POJIb B IIO3HABATEIBHOM W IPAKTHYECKOU
JESITEIIbBHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHsSI K IIPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
IPUMEHATHh €€ U1 IIONOJHEHUs 3HaHWM, pEUICHUS HHTEIUIEKTYalbHbIX |
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmHpoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
¢unocockux uAeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTAaBOM H
CTPOEHUEM, IIO3HABAEMOCTb IPUPOJHBIX SIBJIECHUN IIyTEM 3KCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYMII MEXKIYy HOBBIMH (aKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PELIEHUHU 3KOJOTHMYECKUX MpodieMm, a
Takke MpodieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaromMxcss MPUHATbIE MNPOrpaMMOM IO XHWMHUHM MOJXOJbl K OINPEIEICHHUIO
COJlEp)KaHUsI M MOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBUI, HMEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3IMyYHBIX BHJIOB JESATENBHOCTH: pEUIeHHs MpoOsieM, MOHCKa, aHalu3a H
00paboTku MHGOPMALIK, HEOOXOAUMBIX JJIsi MPUOOPETEHHUSI OTbITA MPAKTUYECKON
U HCCIIEOBATEIbCKON AESATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO O0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, TP OMPEICTICHUH
COJlep KaTeIbHOM XapaKTepUCTUKHU 1ieJied W3y4YeHHUs MpeIMeTa HaIrpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPHU3HAETCS (POPMUPOBAHUE OCHOB
XMMHYECKOM HAyKHd KakK O0JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIeW H3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHHE CHCTEMBl XHMHYECKHX 3HAaHWHA KaKk BaKHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXKaT KIIIOYEBBIC TOHATHUS, (yHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XWMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUSI,

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIIECTB M XUMWYECKHUX pEaKIuii, HEOOXOMMMBIX I TMPHOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMPaBUII
0e301MmacHOro o0paIieHus ¢ BEIIeCTBAMM.

Hapsiny ¢ aTum, conepxkaTenbHas XapaKTepUCTUKA 1IeJied U 3a/lay U3y4deHus
MpeaMeTa B IporpamMme 1Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU MIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHNM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPeArovTeHHE
MPAKTUYECKONH KOMIIOHEHTE COJEp>KaHus OOYy4YeHUs, OPHUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIONIETO HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN M NMPUMCHEHHUS WX B PEATbHOU >KU3HU
JUTSL pEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3M Cc ATUM TpU U3YYEHUH TpeaMeTra «XUMHS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTaiusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpoBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CB3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I Pa3jINYHBIX BHIIOB
NeSATEeILHOCTH: PEIIeHUs MpobJieM, MOMCcKa, aHaIn3a U 00padoTKu MH(POPMAIINH,
HEOOXOJUMBIX Ui NPUOOPETEHHs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BOXHOE MECTO B TO3HAHUM XUMHU, a TakKXKe s OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOIIECCOB HAa OPTaHW3M YEJIOBEKa U MPUPOIHYIO CPELLY;



pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJIECHUU XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HANPaBIEHHOCTH XUMHUHU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaAHNS, TIOTIOTHEHUSI SHEPTETHUYECKUX PECYPCOB H
COXPAaHEHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOUIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOJMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX DEIICHUNA B
CUTYaIIHsIX, CBSI3aHHBIX ¢ XUMHUYCCKUMH SBIICHUSIMHU.

B yueOHOM 1IaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XUMHUSI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-HAay4YHbIC
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oobmiero oopazoBanusi, cocrabisieT 68 vacoB: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KTACC OPITAHMYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKON XUMUM

[IpenMeT opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuii A. M. Bytieposa, e€ ocHOBHbIE M00KeHUsA. CTpYKTypHbIE (DOPMYIIBI
OpPraHMYeCKUX BemlecTB. [omoisiorus, wu3omepusa. XHUMHUYECKas CBI3b B
OPraHUYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenue o kinaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTHU4ecKas) W TpUBUAIbHBIE HAa3BAHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HaKOMJIEHHE C oOpa3laMM OpPraHWYECKUX BEIIECTB M MaTepuajaMh Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAONIOJCHUE W
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB 10 IPEBPALICHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psAA. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN QJIKAaHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakiuu 3aMelieHUs] U TOPEHUs), HAXOXJIEHHWE B TMPHUPOJE, MOJIyYeHUE W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUM PAl. DTUIEH U MPONUIEH —
MPOCTEUINE TPEICTABUTEIN QJIKEHOB: (U3MUECKHME U XUMHYECKHE CBOMCTBA
(peakiuu  THAPUPOBAHUS, TAJOTCHUPOBAHUA, THUAPATAIMH, OKHUCICHUS W
MOJIMMEPU3AIINH ), TIOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OytagueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKHE CBOMCTBA (peakuusi monumepusamuu). [logydyeHre CHUHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUN PAl. ALIETUITICH
— TPOCTEUIIMIN MpeACTaBUTENh AJKHUHOB: COCTaB, CTpPOCHHE, (U3UYECKUE W
XUMHUYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMS, TaJOTCHUPOBAHUS, TUIpATALIUH,
TOpPEHHs] ), MOJyYeHUE U TPUMEHEHHUE.

Apennl. ber3on: coctaB, cTpoeHue, (PpuU3NUECKHEe W XMMHYECKHUE CBOMCTBA
(peakiuu rajoreHMpOBaHHUS U HUTPOBAHUS), MOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmae, cmpoeHue, (uauueckue U  XUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYeHue U npumereHue. TOKCUYHOCTD
apeHoB. |'eHeTnueckas CBS3b MEXAY YIJEBOJAOPOJAAMH, IPUHALICKAIIUMHA K
Pa3IMYHBIM KJ1accaM.



[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HeTsHble Ta3bl. Hedts u e€ mpoucxoxnenune. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATAUTUYECKUW), mupoau3. I[Ipomykrer
nepepaboTku He(pTH, UX NIPUMEHEHNE B MPOMBIIIJIEHHOCTH U B ObITY. KaMmeHHbIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEepUMEHTAIBHBIE METOAbl M3YYEHHs] BEIIECTB M WX IpPEBpaIICHUIL:
O3HAKOMJIEHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» wu  «Yromp», MoIeIMpOBaHUE  MOJIEKY]  YIJIEBOJOPOAOB U
rajJlOr€HONPOU3BOIHBIX, TPOBECHUE NPAKTUYECKON PabOThHI: MOJyYEHNUE ITHIIEHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kuciiopoacoaepskamue opranu4ecKkue coeJMHeHUs

[IpenenpHple OOHOATOMHBIE CHOUPTBHL. METAaHON W 3TAHON: CTPOCHHE,
¢u3nueckue M XUMHYECKHME CBOWMCTBA (peakUUH C AaKTUBHBIMU METAJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BonopoaHbie CBS3U MEXAY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroatomMHsle  COMPTBL. OJTWIECHIJMKOJIb W  IJMLEPUH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIEJIOYHBIMU
MeTaJlJlJaMH, KaueCTBEHHas peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenune rauueprHa U 3TUIIEHTIIMKOJIS.

deHom: CTpOCHHE MOJEKYJIbl, (HU3NYECKHEe W XHUMHYECKUE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anpnerugpl U Kemowuwvl. DopManmpaerua, auneTanbAETHNI:  CTPOECHUE,
busznyeckue U XUMUYECKHE CBOMCTBa (peaklUMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMN ), TIOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TMpejeNibHble KApOOHOBBIE KUCIOTHL.. MypaBbUHAs W
YKCYCHasi KMCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBa (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), moayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTABUTENN BBICIHIUX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cl103kHbIX 3¢upoB. XKupsl. 'uaponns xupos. Ilpumenenue xupos. buonoruueckast
POJIb KUPOB.

YrneBompl:  coctaB, KiacCUUKAIMS ~ yriaeBoAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbl, (U3NYECKUE U XMMHYECKHE CBOHCTBA (B3aUMOJEHCTBUE C




ruapokcuaom Meau(Il), okucnenue ammuadyHbIM pacTBOpoM okcuga cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IMPHUPOJIE, NMPUMEHEHUE,
ononoruyeckas poiib. Potocunre3. pykTo3a KaK H30MEP IITHOKO3BI.

Kpaxman m nemnono3a Kak NpupoaHele nmosuMepbl. CTpoeHue Kpaxmaina Hu
HEeJUTI0I03bl.  PU3MYecKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
IPOBEJCHUE, HAOJIIOJEHUE U OIMCAaHUE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE
CIHMPTOB, KAaUE€CTBEHHBbIE PEAKLUU OJHOATOMHBIX CIMPTOB (OKUCIEHHME 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aMMOJEICTBHE TIJIMLEPUHA C
rugpokcuom meau(ll)), anbaeruioB (OKMCICHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHpie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTH Kak aM(poTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha mpuMmepe ruiuHa). buonorudeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIpHBIE coelMHEHMs. [lepBruuHas,
BTOpUYHAsT M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE pEaKLUU OEITKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSS MOJICKYJIApHas
mMacca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MOJUKOHIEHCALUS.

OKCNEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLCHUN:
O3HAaKOMJIEHUE C 0o0Opa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanns MeXIpeIMETHBIX CBA3EH NPHU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIIOIb30BAaHUE KakK OOIIUX eCTeCTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3a,
3aKOH, TEOpHs, aHAIW3, CUHTE3, Kiaccuukanus, NepUOJUYHOCTh, HAOIIOIEHHE,
U3MEpEHue, SKCIIEPUMEHT, MOJICIIMPOBAHUE.

®dusuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKya,
HSHEPreTUYECKU YpPOBEHb, BEIIECTBO, TElI0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OMOJIOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOABI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHonorus: MNHUIIEBbIE MPOAYKThl, OCHOBbI PAalMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETUYECKHE MpenapaThl, MaTepraibl U3
UCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000JI0uKa. DHEPreTuuecKre ypOBHH, MOJAYPOBHH. ATOMHBIE OpOWTaH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeesieHusl dJIEKTPOHOB MO0 OpOUTaIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. IINEKTPOHHAS KOH(UTYpAIUs AaTOMOB.

ITepuonnueckuii 3akoH u Ilepuoanueckas cucreMa XUMHUYECKUX IJIIEMEHTOB
J. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKOoHA U [lepnoguyeckoil cucTeMbl
xumudeckux sneMmeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOU TEOPUEHW CTPOEHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUojaaM.
3HaYCHUE NIEPUOINUECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XUMHYECKash CBsI3b. BHABI XHMHYECKON CBSI3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IoHbI: KATHOHBI U AHUOHBI.

BemiectBa MOJEKYJIIpPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.



[lonaTne o aucnepcHbIX cucreMmax. VICTMHHBIE M KOJUIOWIHBIE PaCTBOPHI.
MaccoBas 10J11 BEIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCITMHEHUM. Howmenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIMX K PAa3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss XUMHUYECKMX — peakmuii B
HEOPTraHWYECKOM M OPraHMYecKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakiuu. XuMH4YeCKOoe paBHOBecue. @DaKTOpbl, BIMAIOIIAE HAa COCTOSHUE
xuMHA4decKkoro paBHoBecus. [Ipunnnn Jle [lartense.

DnektponuTuyeckas auccounanus. CuiabHble U ciadble 35eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIJIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKHUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIBHBIE METOJBl M3YyYEHHUS BEUIECTB W HMX IPEBPAILCHUM:
neMoHcTpauus Tadmun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3jiokeHUe NepoKCuIa
BOJIOPOJIa B PUCYTCTBUU KaTAJIN3aTOPA, ONPEAEICHUE CPEbl PACTBOPOB BELIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PpEaKUMH HOHHOrO OOMeHa),
MPOBEICHUE PAKTUUYECKON paboThl «BiausHue pa3nyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKOU pEAKLIUNY.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHYECKMX pEakluid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOJIB30BAHUEM IIOHATHS «MacCOBas
JTOJIS1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilosnoxkenne HemetayuioB B Ilepuogmueckoil  cucteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpOoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajJoreHOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHs) M UX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIIOT, BOJOPOAHBIX COCTUHEHUH ).

IIprumeHeHne BaXXKHEHUIINX HEMETAJUIOB U UX COCUHEHU .

Merannel. Ilonoxenne meramnoB B [leproanueckoi cucremMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMoB MeTauioB. O6mme usnyeckne cBoiicTBa MeTauioB. CIUiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUN PSAJT HAMIPSIKEHU METAJUIOB.



XUMUYECKHE CBOWMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, KaJiuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUHN.

OObmue crocoObl momyyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyUYE€HHUS BEIIECTB U HX NPEBPAIICHUN:
U3Y4YCHUE KOJUIEKINH «MeTayulbl M CIUIaBbl», OOpPa3I[0OB HEMETAJLIOB, PEUICHUE
IKCIIEPUMEHTATIBLHBIX 3aj7ad, HaOJIOJeHWE W OIHUCAHWE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMHUHHUS C pacTBOpaMu
KHUCJIOT Y IIEJI0UeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

PacuéTtHbic 3amaum.

Pacuétbl Maccel BellecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacu€Thl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKHX PEAKIIUN.

[IpencraBiennss 00 OOMMX HAYYHBIX IPUHIUIAX  ITPOMBIILICHHOTO
MOJyYCHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAIbl, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEpPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIAa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B ITIOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H.

Peanmuzanust  MeXnpeAMETHBIX  CBA3€W MpU  HU3YYCHUH  OOmer
HEOpPraHUYeCKo XUMUM B 11 Kiacce OCyIlIeCTBIAETCA Yepe3 MCIIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYyYHBIX TOHATUH, TaKk W TIOHSATUN, SBIISFOLIUXCS
CHUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccudukaius, TMepUOJUIHOCTh, HAOJIOJCHHE,
AKCIIEPUMEHT, MOJICJIMPOBaHNE, U3MEPEHUE, SABJICHHUE.

@dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3MYECKHUE BEIMYUHBI U €IUHUIIBI UX
M3MEpPEHUSs1, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JICMCHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHHU3ME.

['eorpadus: MUHEpabl, TOPHBIE TTOPOJIbI, TOJIE3HbIC UCKOIIAeMbIE, TOTUINBO,
pecypcehl.

TexHoJOorHsI: XUMUYECKash MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEILCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IIPErnapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4aroNIMMHUCSL TMPOTPaMM  CpPEHEro OOIIero o0pa3oBaHusl (JMYHOCTHBIM,
METalpeAMETHBIM W TIpeaMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OO0IIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTIPEEIECHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHILIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYaroluMXcsi PYKOBOJCTBOBATbCS B CBOEHU
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMUMHU LEIO0CTHOM
CUCTEME XUMHUECKOTO 00Pa30BaHUs;

HAJIM4YME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTra «XUMHUS» JOCTHUTAIOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBA, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMH  TOBEJEHUS,  CIHOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
O0yJaroIIIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4Jaronmxcs Mo peaju3aly NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS O COLMAJIBHBIX HOPMax M NPaBUJaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJJICKTHBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN Yy4E€OHBIX M MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IPYTUX IPU aHAIN3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAydYHOMY HAcCJIEIUIO
OTEYECTBEHHON XUMUH;

YBa@)KEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa W II03HABATEIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE IOCIEICTBHMA 3THUX
IIOCTYIIKOB;

4) GpopMupoBaHNs KYJIbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

coOoieHus TpaBwil 0€30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM XU3HU U B TPYILOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPaBWJI MHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) TPy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-MCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMaJIbHON HAaNpaBJIEHHOCTH (B paMKax CBOETrO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCUuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAJIbHOW TPAECKTOPUU
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CTIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTKEHUNW XUMHH  JUIS
pELIEeHUs BOIIPOCOB PAlMOHAIIBHOTO IPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOHON Cpelie, YMEHHsSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTMUECKOTIO MBILLICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATEIBHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILMAIIBHOM
MpaKTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBIeHus] 00 OKpPYXAIOIEM MHPE KaK O €IMHCTBE MPHUPOIBI M YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAYMUMOCTH XUMHUU JJISI  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37[aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUYEHUH YCIOBUMI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOW IKHU3HU KaXKIOTO UJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOSIINUX B HEM M3MEHECHH, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus mMpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATEIbCKOM e TEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUI0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU NMOTPEOHOCTIMU;

HMHTEpeca K 0COOECHHOCTSAM TpyJa B pa3MyHbIX chepax npodhecCHoHATbHOM
NESATeTLHOCTH.

METANPEJMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOyUYaIOIMIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) 00IIeHayYHbIe MOHATHUS, OTPa’KaIOIINe
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIH (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHUBEpCaIbHbIC Y4eOHbIEC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIC,

PETYJISITUBHBIE), o0ecreynBaonme dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAIbHBIE y4eOHBIE
JICVCTBYS B O3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MertanpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHMBEpPCAJIbHBIMHA yueOHbIMH NMo3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JecTBUSI:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTECPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUST OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUSA H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHMS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, ypaBHEHHUE XHMHUYECKOU
peakiuu — MPU PEHICHUU YYEOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB M XUMHUYECKHUX
pEeaKUunii;

dbopMyIMpOBAThH MEJU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JJI1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U MPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJA0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (popMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO IOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOCKTHOU
JEATEeIIbHOCTH, MPOSBIISTHL CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIILHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aJad, IMPUMECHEHHUIO Pa3IuYHBIX
METO/I0OB TTO3HAHMUSI.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JMYHBIX HCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJIsIpHasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanuM3upoBaTh UH(MOPMAIMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATh PA3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMALMK, HEOOXOAMMOW [UIsi BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJB30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MHpu padoTe ¢
XMMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXIpeAMETHble ((pu3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00OpEeBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgiajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOM TEMBbI B XOJ€ JUaJIora W/WIIH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYyIHMpPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEl pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCHEPUMEHTA, MPaKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poekTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIUN B
X0J1e 00CYXJICHUSI 1 00MEHA MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ IeNd W 3aJadd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJIropuTt™M JAEUCTBUI MpHU
BBIMIOJTHEHUH Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHajmn3a
Y CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUSI Kypca «OpraHuueckas XUMUSI»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHM O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TIO3HAHHWM SIBICHUUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBFHON TPAaMOTHOCTH, HEOOXOAUMOM JIJIsl peLICHHs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAlOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUl€HHAs), MOJb, MOJISpHas
mMacca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIIa,
paguKall, U30MepHUsi, U30MEPBI, TOMOJIOTUUECKUN DPsifl, TOMOJIOTH, YIJIE€BOLOPOBI,
KUCJIOPOJ M a30TCOAEpXKallMe COECIUHEHUs, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SA3BIK XUMHUH; MUPOBO33PECHYECKUE 3HAHU,
JeXalye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHWUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOMN AEATEIBHOCTH YEIIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HWCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHA IPHU
ONMCAHNU COCTaBa, CTPOCHHUS U IPEBPALCHUN OPTaHUYECKUX COCIMHEHUN;

c(OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
dbopMysl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
M3TOTABIMBATh MOJEIN MOJIEKYJ OPTaHWYECKUX BELIECTB I WUIKOCTPALUU HUX
XUMHYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUH yCTaHAaBIUBATh MPHUHAJICKHOCTh HM3YyUEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb KM Ha3BaHUS 10
cuctematuyeckoil Homenknatype (IUPAC), a Takkxe OpUBOAUTH TpPUBHAIBHBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, NPONWIEH, alE€TUJIEH,
STUJICHTJIMKOJIb, TIUUEPUH, (EHON, (popManblerus, aueTaibIerui, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAs! KUCJI0TA, CTEAPUHOBAs KUCIIOTA, IIII0K034,
dpyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNMHEHUSAX (OJMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bSICHEHHS 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACCHI BEILIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHMH  XapakTepu3oBaTb  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENECH pPa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AallCTUJICH,
Oyramuen-1,3, merunOyragueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmai, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOOPOHOIO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHUKW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJia MOJIb30BaHUS XUMUYECKOM
MOCy/I0Ol U J1abOpaTOPHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEI[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpEBpaIeHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUH, MOJIyUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BEIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHWUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOparieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHUEM, TWPEACTABIATh PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKuCH YPAaBHEHHM COOTBETCTBYIOIIHUX
peakuuii u GOPMYyIUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA aAHAIM3UPOBATH XUMUYECKYIO
uHbOpMAIIMIO, TOJNYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CpeICcTBa MacCOBOMU
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 3J0POBbsl M OKPY>KAIOLIEH MPUPOTHOU Cpeabl, 0CO3HABAThH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTaHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPESAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YelI0BeKa;

JUIST O0Y4aroNINXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBBS: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XAMHYECKUX SIBICHU;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOoUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvcu XUMUYECKUX

dbopmy:.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas u HeopraHudecKas
XAMUSD) OTPAKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJU XHMHUH B TO3HAHWMU SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs peIISHUs MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIAralOINEe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, W30TOoI, S-, p-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HWOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KoBaJIeHTHas, MOHHAs, METATMYECKasi, BOJIOPOJIHAS ), KPUCTATUITMUECKasl PEIIETKa,
TUIBI  XUMHYECKUX  pPEaKIUM, PaCTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
DJICKTPOJUTUYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMMYECKUX SIBIICHHM, (PAKTOJOTMYECKHE CBEICHHUS O CBOMCTBaX,
COCTaBe, MOJYYCHUN U 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIHLHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOIIME IOHATHS MPU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

C()OPMUPOBAHHOCTh YMEHUU HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUHl XMMHUYECKUX  pEakKLui,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBnanpHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUI ONPEIENSITh BAJIEHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PaA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJE€HTHAsl, MOHHAS, METAJNINYECKAsl, BOJOPOHAs) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHas,
VOHHasl, METAJUIMYECKAs), XapaKTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHM YCTaHABJINBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIDI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PAaCKpPbIBaTh CMBICI MEPUOIUYECKOT0 3aKoHa [l
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xuMuueckux snemeHToB [[. M. MeHneneeBa, MCHOJIb3ysl MOHATHS «s-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
10 nepuoaaM u rpymnnam [lepuoguueckon cucTeMbl XUMHAUYECKUX 3iieMeHToB /1. 1.
Menpaeneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKHME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T€HETHUYECKOW CBSA3M MEXKAY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

C(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3NUYHBIM TpPU3HAKAM (YUCIY M COCTaBy pEarupyrollyux BEIIECTB, TEIJIOBOMY
3pdeKTy peakluu, U3MEHEHUIO CTENEHEH OKUCIEHHS AJIEMEHTOB, 00OpaTUMOCTH
pEeaKlHH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHMI COCTaBISTH YPABHEHMsI PEAKIUil pa3iMuHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHMS PEAKLIM HOHHOTO OOMEHA, YUYUThIBAs
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIIA,



c(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHWYECKUX BELIECTB, pPACIO3HABATh
OMNBITHBIM MYTEM MOHBI, PUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh  CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLNN;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peakiMu OT Pa3auvHbIX (AKTOPOB; XapaKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiicTBus (npuHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHYECKHE IPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEHUE MEepPOKCHAa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE CpEeabl pPAacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW peaklivu,
peaklui MOHHOTrO OOMEHA, KayeCTBEHHbIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
TeMaMm «Metaiey U «HeMmeramibl») B COOTBETCTBHM C MPABWIAMH TEXHUKU
0€30macHOCTH TIPU OOpAIICHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHYECKOIO JSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUPOBaTh BBHIBOJLI HA OCHOBE
ATUX PE3YJbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTEepHET U ApyTrHXx);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IEIIAX
COXPaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOILIEH MPUPOTHONW Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CHOcOObl YMEHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIOBEKa,

JUISE O0YYaIONIUXCsS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISE CJICTIBIX H  CJIA0OBHIANIMX OOYyYaloONIMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOoUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakruyeckue
NPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThI padoTsbI pecypenr
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3 0 0
M. bytneposa
Hroro no pazgeny 3
Pasnen 2. Yraesonopoast
2.1 [IpenenbHbIC YIIEeBOAOPOIbI — aJKaHbI 2
29 HenpenenbHbie yraeBoaOpOIbl: alKEHBI, 6 |
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
24 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U 3 |
uX nepepaboTka
Hroro no pazneny 13
Paszgea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
32 Anpaerunpl. KapOOHOBBIE KUCITTOTHI. 7 1
CrnoxxHble A(UPBI
3.3 VYrneBojibt 3 1




Hroro no pazneny

Pa3znen 4. A3oTconeprkamye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCHOTHL. benku 3
Hroro no pazgeny 3
Paspnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34




11 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undpoBbIie
Ne n/m P Konrpoubusie IIpakruyeckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ilepnonnueckas cucteMa XMUMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue BemectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHUUYECKUE PEeaKLUU 6 1 1
Hroro nio pazgeny 13
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Merabl 6 1
2.2 Hewmeramisl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX )
' BEILIECTB
Hroro no pasgeny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XUMHS U KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[IpenmeTt oprannyeckoil XuMuu, €
1 1 0 0
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE 07.09.2023
Teopus cTpoeHUs] OpraHUYECKUX
2 coenuHennii A. M. byrtieposa, eé 1 0 1
! TP 14.09.2023
OCHOBHBI€ ITOJIOKEHUS
[IpencraBienue o kiaccuPpuKauu
opraHuyeckux BemiectB. Homenknatypa
3 1 0 0
(cucreMaTuyeckas) U TpPUBHAIBHBIE 21.09.2023
Ha3BaHMsI OPraHNYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, |
TOMOJIOTMYECKUH PsijL 28.09.2023
5 MeraH u 3TaH — npocTenIne 1
MIpPEICTaBUTENH aJTKaHOB 05.10.2023
6 AJTIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1
P 12.10.2023
OTHIIEH U IPOIHJIEH — MPOCTEUIINE
7 1
MIPEACTABUTENH AIKEHOB 19.10.2023
g [TpakTuyeckas padora Ne 1. «ITomyuenue 1 |
ATUJICHA U U3YYEHUE €r0 CBONCTBY 26.10.2023
9 Ankanuensl. byraauen-1,3 u |

MeTunoyranuen-1,3. [lonyuenue




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHEBIL: COCTaB 1 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUH Psil. ALETHIIEH —
MPOCTEUILINN NPEICTABUTEIb ATIKUHOB

11 Brluucnenus no ypaBHEHUIO XUMHYECKOU
peakuuun

12 Apensl: 6eH301 1 TOIY0. TOKCHYHOCTB
apeHoB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAJIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoiHbIE HICTOYHUKH YIIJIEBOJIOPOIOB:

14 MIPUPOIHBIN ra3 U NOMyTHBIE HEPTSIHBIC
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu
[IpupoIHBIE UICTOYHUKH YIIIEBOJIOPOIOB:

15 IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu

16 Kontposnbnas paboTta mo pazaery
«YTIeBoaopoab»

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

13 MHoOroaTroMHsbl€ CIUPTHI: TUIEHIIINKOIIb U
TIINLEPUH

19 DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE
U XUMHUYECKHE CBOMCTBA, IPUMEHEHNE

20 Anbnrerunsl: GopMalbIeTUA U
aleTanpaerul. AeToH

)1 OnHOOCHOBHBIE IIPEIeNbHbIE KAPOOHOBBIE

KHCJIOTBI: MypaBbUHAA U YKCYCHas




[TpakTtuyeckas pabora Ne 2. «CBoiicTBa

22 pacTBopa YKCYCHOU KHCIIOTBI»
CreapuHOBas U OJIEMHOBASI KHCIIOTHI, KaK

23 MPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT

24 MpbL1a Kak COJIM BBICIINX KapOOHOBBIX
KHCIIOT, UX MOIOIIIee JeiicTBIE
Crnoxuble 3(Upbl KaK MPOU3BOJIHbBIE

25 KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX
a¢upoB

2% XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTHYECcKast POJIb KHUPOB
VYrneBojbl: cocTaB, KiaccupHUKaIus.

27 Baxneliuve npencraBuTenu: ritoKo3a,
¢bpykTo3a, caxaposa

)% Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPHI
Kontposnbnas paboTta mo pazaery

29 «Kucnopoaconepskaiiye opraHu4ecKue
COCTUHEHUS

30 AMUHBI: METHUJIAMHH Y aHUJIUH
AMUHOKHCTIOTHI KaK aMm(pOTepHbIC

31 OpraHUYEeCKUE COCANHEHUS, UX
ouosorudeckoe 3HadeHue. [lentumbt

1 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIE COSTMHECHHUS

13 OcHOBHbIE TOHATUS XUMHH

BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/II\/'I




OcHoBHBIC MCTOABI CHHTC3a

34 BBICOKOMOJICKYJISIPHBIX COCIMHEHUH. 1
[TnacTmacchel, kKaydyku, BOJTOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMHUUYeCKUX d1emeHToB 1. U.
Menpeneesa, UX CBSA3b C COBPEMEHHOM
TEOpUEH CTPOCHUS AaTOMOB

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHHUsI CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COECIUHCHUI I10
rpymiaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUBI;, MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOIIOpO,Z[Ha}I CBA3b

BaneHTHOCTB. DNEeKTpOOTPUIIATETLHOCTD.
Crenennb okucieHusa. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[ToHsITHE O TUCTIEPCHBIX CHCTEMaX.
HcTuHHBIC U KOJJIOUTHBIC PACTBOPEHI.
MaccoBast J10JIs BEeIeCTBa B pacTBOpE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coenHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHWYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUeCKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACChI BEIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHMUYECKHUX PEAKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3auyuHbIX (PaKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIuu»

Dnekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakiuu. [TonsTre 00 >nexTponnze
pacIiaBoB U pacTBOPOB COJIEN

KontponbHas paboTa mo pazaery
«TeopeTudeckrie OCHOBBI XUMUM»

14

Meraiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dyeMeHToB []. M.
MeHpeneeBa 1 0COOEHHOCTH CTPOSHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METaJJIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKeHUH METalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
QITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COCTUHEHUN

19

[IpakTuueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEME
«Mertanaen»"

20

21

22

Hemeramiel, ux monosxeHue B
[Tepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOMCTBA FAJIOT€HOB, CEPhI M X
COE€IMHEHUI

23

XuMudeckue cBoMcTBa a3oTa, (hocodpa u ux
COETMHEHUN

24

25

XUMHYECKUE CBOMCTBA yIIIEpO1a, KPEMHHUS U
HUX COeIUHEHUN

IIpuMeHeHre Ba)KHEUIIMX HEMETAUIOB U UX
COCIMHEHU I

26

O0001IeHrEe ¥ cUCTEMAaTH3alMs 3HaHUH 110




TeMe «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
"HemeTaisl"»

)% KontponbHas pabota o remam «MeTtaib» !
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucioThl. |
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTrepHbIe HEOPTaHUIECKUE U

30 opraHuyeckue coequHenus. ['enernueckas !
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BELIECCTB
Ponp xumMun B 00eciedeHUU SKOJIOTHUYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON OE30MaCHOCTH, 1
Pa3BUTHUN MEAMIIMHBI
[IpencraBnenus o0 0OIMUX HAYYHBIX

32 MIPUHINIIAX TIPOMBIIUIEHHOTO MTOTY4YEHUS 1
BaXXHEHIITNX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1

34 XuUMUA U 370pOBbE YETOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



