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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1O XUMHUM Ha YPOBHE CpeJHEro oO0miero o0pa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumny, TpedbOBaHUI K pe3ysibTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepalibHOM  rOCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konnenuu npenoaaBanus y4eOHOTo
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusx Poccuiickoit denepanum,
peanu3yronKX OCHOBHbIE 00pa30BaTeIbHbIE MPOIPAMMBI, U OCHOBHBIX MOJIOXKEHUH
«Ctparerun pa3sutus Bocnutanus B Poccuiickoii @enepanuu Ha nepuon ao 2025
roja» (Pacnopsikenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oOmielt crpaTteruy 00y4yeHusl, BOCIUTAHUS U Pa3BUTHUS 00YYaIOIUXCS CPECTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yJbTaTOB OOy4eHUs W TpeOOBaHUN K YPOBHIO TOJTOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MoJIy4aemMoe BBINTYCKHUKAMHU
o0mreo0pazoBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX I[EHHOCTEH, MPUCYIINX
[EJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHs. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYPHI
YeJIOBeKa, a TAK)KE IKOJOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOIHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOydaIOMIMXCS HA
yYpOBHE CpeaHero o01ero 00pa3oBaHus CPpeCTBAMH YIeOHOTO ITpeaMeTa « XUMUs,
COJIEp’)KaHHE M TOCTPOECHHE KOTOPOrO OMNPENENIEHbl B MPOrpamMMe IO XUMHUH C
yu€ToM crenuUKd HAyKd XUMUHU, €€ 3HaueHUs B TO3HAHWUU TPHUPOABI U B
MaTepuaibHON KM3HHU OOIECTBa, a TAaKXKe C y4ETOM OOLIUX LieJe U MPUHLHUIIOB,
XapaKTEepU3yIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEIHEro oOUIero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHT CBOI BKJIaJ B (POPMHPOBAHUE PALIMOHAILHOIO HAYYHOT'O MBILLUICHMS, B
CO3/1aHHE IIEJIOCTHOTO MpEeJICTaBICHUsI 00 OKpY)KalolleM MHUpE KaK O €IMHCTBE
OpUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCS B XMMHUU HAa OCHOBE MOHHMAHMUS
BEILIECTBEHHOI'O0 COCTAaBa OKPYXAKOLIEr0 MHpPa, OCO3HAHHSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMHU M BO3MOXHBIMU 00JIACTSMH IPUMEHEHUS.

TecHO B3aMMOJEHCTBYSI C APYTMMH €CTECTBEHHBIMM HayKaMH, XMMUsS CTaJla
HEOThEMJIEMOH YaCThI0 MUPOBOI KyJIbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIEITHOTO
TpyJa W KU3HU KaxJI0oro wieHa ooOmectBa. CoBpeMeHHas XUMHUS KaKk Hayka



co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HAaNpaBJIC€HA HAa pEIICHUE
00adbHBIX MOPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBUM ¢ OOMMH UEASMH W MPUHIUIAMU CPEIHETO OO0IIero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbId YPOBEHB
M3YUYEHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM Il BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMa, MPOJOHKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCS  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOmass W HeopraHWYyecKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SIBISOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHUH) U
opraHuyecko xumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUW TPU WU3YyUYECHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PAaCCMOTPEHMSI BCETO MHOT000paswus
BEII[ECTB HA OCHOBE OOIIUX MOHATHN, 3aKOHOB M TEOPUN XUMUH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuueckass Xumus» chopMHUpOBaHa B TporpamMMe IO XUMHH Ha OCHOBE
CUCTEMHOT0 TIOJXOJla K M3YyYeHHIO YydeOHOro marepuajsa u 0O0YCJIOBIICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW HA  ONpeAeNEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUHM BEIIECTBa
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKOM TEOpPHHM CTPOCHUS OPraHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKUX U  BJIEKTPOHHBIX
Ipe/ICTaBlIeHUH O CTpoeHUH BelnecTB. CBeZeHUs 00 U3ydaeMbIX B Kypce BEIleCTBaxX
JAIOTCS B PA3BUTHH — OT YTJIIEBOJOPOJIOB /IO CIIOKHBIX OMOJIOTUYECKH aKTUBHBIX
coenuHeHud. B Kypce  OpraHM4ecKOM  XMMHUH  TOJYy4arOT  Pa3BUTHUE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
NPE/ICTABIICHUSI 0 XUMHYECKOW CBSI3U, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[lon HOBBIM yrjaoM 3peHHS B TpeaMeTe «XUMHS» 0a30BOTO YpPOBHS
paccMaTpHuBaeTCsl HW3Y4YEHHBI Ha YpOBHE OCHOBHOTO 0O0IIero o00pa3oBaHUs
TEOPETUYECKUNA Marepras U (AKTOJIOTHYECKHE CBEJACHUS O BEIIeCTBaX U
XUMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBISETCS BO3MOKHOCTh OCO3HATh 3HAUYECHUE
MEPUOUIECKOTO 3aKOHA C OOIIETCOPETUIECKUX M METOOJIOTHUYECKUX TTO3HITHH,
rIyOo’)ke TOHSATh MCTOPUYECKOE W3MEHEeHHE (YHKIHMI STOro 3akoHa — OT
00001Iaro1Ie 10 O0BSCHSIONMICH U TPOTHO3UPYIOIIEH.

Enunas cucrtema 3HaHMM O BaXHEMIIUX BEIIECTBAaX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XMMHUUYECKUX PEAKIUSAX, UX CYUIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUs 1onoaHaeTca B Kypcax 10 u 11 knaccoB anemenramu
COAEPKaHUsI, UMEKIIUMU KyJIbTYpPOJIOTUYECKHN W NPUKIAAHOM XapakTep. OTH



3HaHUSl CMOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAIOT €€ POJIb B ITIO3HABATEIILHON U NMPAKTUYECKOU JEATEIBHOCTH YEJIOBEKA,
CrOCOOCTBYIOT BOCIIMTAHUIO YBaXKEHHS K MPOIECCY TBOPUYECTBA B 00JACTU TEOPUH
Y MIPAKTUYECKUX MTPUIIOKECHUN XUMUH, IOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBSA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICITUBATh UH(POPMAITUIO U IPUMEHSTH €€ JIJIsl OTIOJTHEHUSI 3HAaHUH,
pELICHUS MHTEIUICKTYaJIbHbIX U DKCIIEPUMEHTAIIBHBIX UCCIIEA0BATENbCKHUX 3a7ay. B
LIEJIOM COJEp’KaHHe y4eOHOro mpeameTra «XUMHs» JTaHHOTO YPOBHS H3yUYCHHS
OPUEHTHPOBAHO Ha (HOPMHUPOBAHUE Y OOYHAIOUIUXCS MUPOBO33PEHUYECKON OCHOBBI
Ui TIOHUMaHus (QuiaocoPpckux wuaed, TaKUX KakK: MaTepHAIbHOE €IMHCTBO
HEOPTraHUYECKOTO U OPraHUYECKOro Mupa, 00yCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOECHUEM, ITO3HABAEMOCTb IPUPOAHBIX SABICHUNA MYTEM IKCIEPUMEHTA
U pEIICHUsT TMPOTUBOPEUUM MEXAYy HOBBIMU (aKTaMHd U TEOPETHUCCKUMHU
MPEANOCHhIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH YKOJIOTHYECKUX TPoOseM, a
TaK)Ke MpoOJIeM COEPEeKEHUST YHEPTETUICCKUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B mnnaHe pemeHus 3agad  BOCHUTAHMS, PAa3BUTUS U COLMAIM3AIUU
00ydJaromuxcs MTPUHATHIE MPOTPAMMOMN IO XWMHMH TMOJXOJBI K OIpPEICICHUIO
COJICpKaHMsI M TOCTPOEHHUS TMpeaMeTa MpeaycMaTpuBairoT (HOPMUPOBAHHE
YHUBEPCAIBHBIX YUEOHBIX ICHCTBHM, UMEIOMINX 0a30BO€ 3HAUCHHE JIJISl PA3IUIHbBIX
BUJIOB JIEATEILHOCTH: pEIIeHUs MpobiieM, TMOHCKa, aHaiu3a u 00paboOTKH
uHbOpMaIK, HEOOXOAUMBIX JUIsI MPUOOPETEHUs OIbITa MPAKTUYECKOH W
UCCJIEN0BATEIbCKON AEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IO3HAHHUHU
XUMUHU.

B mnpaktuke mnpenogaBaHus XHMHH KaK Ha YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHUs, TaK M HA YPOBHE cpeHero o0Iero oopa3oBaHus, IIPHU ONPEICICHUH
COZIEpKATEIIbHOM XapaKTEPUCTUKU LEJIeHd HW3Y4YeHHs MpeIMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAIUIIMOHHO MpHU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMUYECKOW HAyKH KakK O0JACTU COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKON
NEATEIbHOCTU YEJIOBEKa M KaK OJIHOrO0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LEJeW N3y4YeHUS
MIPEIMETA SBJISICTCS BIIOJIHE ONPABAAHHBIM.

CornacHo AaHHOM TOYKE 3pPEHUS TJABHBIMU LEISMH H3Y4Y€HHUs IpeameTa
«Xumus» Ha 0a3oBoM ypoBHe (10 —11 kJ1.) siBArOTCSA:

e (QopMHpOBaHHE CHCTEMbl XHMHYCCKHX 3HAHUH Kak  BaKHEHIeH
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B OCHOBE KOTOPOW
JeXaT KIIOYeBbIe TOHSTHS, (PyHIaMEHTaIbHBIC 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE $SI3bIKA HAyKH, YCBOCHHE M IOHMMAHHE CYIIHOCTH JIOCTYITHBIX
000011eHN MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTUS U CTAHOBJICHUS;



e (OpMHUPOBaHKE U Pa3BUTHUE MPEICTABICHUNA O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUYECKHUX PEaKIuii, HEOOXOAMUMBIX JIJIsl IPHOOPETECHUS yMEHU
OPUEHTHPOBATHCSI B MHUPE BEIIECTB M XMMHUYECKUX SBICHUN, WMEIOLINX
MECTO B IIPUPOAE, B IPAKTUYECKON U MIOBCEIHEBHOU XKU3HH;

e pPa3BUTHE YMEHHI U CIIOCOOOB JIEATEIBHOCTH, CBI3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM IpaBUII
0e301acHOro o0paIieHus ¢ BEIIECTBAMH.

Hapsany c atum, comepkaTenbHasi XapaKTEpUCTUKA LIEJeH W 3a/1a4 U3y4eHHs
npeaMeTa B MporpaMMe 1o XUMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHU TIPHOPHUTETAMHU B CHCTEME CpelHero obmiero oOpa3oBanus. CeronHs B
NperoIaBaHuy XUMHHU B OOJIBIIEH CTETIEHN OTAAETCS MMPEANOYTEHNE TPAKTUYECKOM
KOMIIOHEHTE COZACpXaHWsl OOY4YCHHs, OpPHUEHTHPOBAHHOW HA TIOJATOTOBKY
BBIMTYCKHUKA 00I1e00pa3oBaTeIbHOM OpraHW3alliH, BJIAJCIONIETO0 HE Ha0OpOM
3HaHWH, a (QYHKIMOHATBFHOW T'PaMOTHOCTBIO, TO €CTh CIIOCO0AMH U YMEHHUSIMH
AKTUBHOTO MOJYYCHHUS 3HAHUH U MIPUMEHEHUS WX B PCATBHOMN YKU3HH JIJIS PCIICHHS
NPaKTUYECKUX 3a/1a4.

B cBsi31 ¢ 3THM TTpH U3yYEHUU MpeaAMETa « XUMUSD» JOMUHUPYIOIIEe 3HAUCHUE
NpUOOPETAIOT TaKKE 1SN U 33a]]a4H, KaK:

ajanTtanusi 00yJaromuXxcs K yCIOBUSIM TUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
GopMuUpOBaHUE  HWHTEIUIGKTYalbHO  PAa3BUTOW  JMYHOCTH, TOTOBOH K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEIPHOMY MPUHSATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX )KH3HECHHBIX CHUTYAIlHsIX, CBI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHHUEM;

dopmMupoBaHue y OOYYarOIIMUXCS  KIFOUEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIICTCHIIN), WMCIOIINX YHHBEPCATbHOE 3HAUCHHWE /IS Pa3IMYHBIX BHUIOB
NESATEeIILHOCTH: PEIIeHUsT po0jieM, MOMCKa, aHalnu3a U 00paboTKH MH(pOpMAIUH,
HEOOXOMMBIX JIJISl PHOOPETEHUS OTbITa ACSITSILHOCTH, KOTOPast 3aHUMACT BaXKHOE
MECTO B TO3HAHWHM XHMHH, a TaKXKe I OICHKH C MO3UIUH IKOJIOTHYECKOM
0€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUYECKUX IPOIIECCOB HA OPTaHU3M
YesoBeKa U MPUPOAHYIO Cpeay;

pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEH 00YUaIOIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPHOOPETATh HOBBIE
3HAHMSI TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH TTOTPEOHOCTSAMHM, UCTIONB30BATh
COBPEMEHHbBIE MH(POPMAIMOHHBIE TEXHOJOTUHU JJISl TIOMCKA W aHajau3a y4eOHOU |
HAyYHO-TIOMYJISIPHON WH()OPMAITUN XUMHYECKOTO COJICPIKAHMS;

(GopMupoBaHUE U pa3BUTHE Y O0YYAIOMIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILUICHNS, HAOJII0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIUMBI, B YAaCTHOCTH, MPU ITUTAHUPOBAHWW W TPOBEICHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydYaromuxcs YOSKAEHHOCTH B T'yMaHHUCTHUECKOMH
HAIMPaBICHHOCTH XUMHH, €€ BaXXHOW PONHM B PEIMICHUU TIOOATBHBIX TPOOIEM



PALMOHAIBHOTO MPUPOJONOIb30BAHMS, TIOTIOTHEHHUSI YIHEPreTUYECKUX PECYPCOB U
COXPAHEHHUS] MNPUPOJHOIO PABHOBECHUS, OCO3HAHMS HEOOXOAUMOCTH OEpeXHOIro
OTHOLIEHUS] K NPHUPOAE U CBOEMY 3I0pPOBBIO, a TaKXKe MNPUOOPETEHUS ONBITA
WCIIOJIb30BaHUsl TOJIYYEHHBIX 3HAHUW ISl TPUHATHUS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM mnnaHe cpenHero oOmiero oOpa3oBaHUs MpPEAMET «XUMUS»
0a30BOro YpoBHSI BXOJUT B COCTaB MpeIMETHON oOiacTu «EcTecTBeHHO-HayuUHbIE
IPEIMEThD».

OO611ee 4nMcno 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XMMUH, Ha 0a30BOM YpOBHE
cpeaHero obiiero oopazoBanusi, coctarisieT 68 yacon: B 10 kimacce — 34 vaca (1 gac
B Heaenmo), B 11 kimacce — 34 vaca (1 gac B Hezeno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. Bytieposa, e€ ocHOBHBIE MO0KeHUsA. CTPYKTypHbIE (POPMYIIbI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEIUMHEHUU (CUCTEeMaTWyeckas) W TpUBUAJIbHBIE HAa3BAHMS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIeCTB U MaTepuajlaMu Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPTraHWYECKMX BEIIECTB, HAOMIOACHUE U OMHCAHHE
JNEMOHCTPALMOHHBIX OIBITOB IO IIPEBPALICHUI0 OPraHUYECKHUX BELIECTB IIpU
HarpeBaHuu (IUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEJACTABUTEIN aJIKaHOB: (U3MYECKHE U XMMHYECKHE CBOMCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIIINE TPEJCTABUTEIN alKEHOB: (U3MYECKHE M XHUMHUYECKHE CBOMCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHrne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), MOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumeneHue. TOKCUYHOCTb apEHOB.



I'eneTnyeckass CBA3b MEXAY YIVIEBOJOPOJAMH, MPUHALIEKANIUMU K Pa3INYHbIM
KJlaccam.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroOHKa, KPEKUHI (TePMUYECKUU, KaTaJuTU4yecKui), mnuponus. I[IpomykTbl
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HAKOMJIEHHE C 00pa3liaMy IIaCTMACC, Kay4yyKoB U pe3uHbl, kosekuuu «Hed1b»
U «YTosb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJAOPOJOB U TaJON€HONPOU3BOIHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE FTHUIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuétHnie 3agaun.

Bbluncienuss 1mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTA PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH).

Kuciopoaconep:kamme opraHn4ecKkue coenHeHus

[IpenenpHble OAHOATOMHBIC CHHPTHI. MeETaHON U D3TAaHON: CTpPOEHHUE,
bu3ndeckue M XUMHUYECKHE CBONCTBA (peakiuu C AaKTUBHBIMH METaJJIAMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3U MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CHHUPTHI. JTWUJIEHIVIMKOJIb W TJHUILEPUH: CTPOEHHUE,
¢uznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJCHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlrs Ha MHOTOATOMHBIE CHHUpPTHI). JleiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHue rimnepuHa U dTUICHTITUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocts penona. [Ipumenenue denona.

Anpnerunpl U kemowusl. Dopmanpieruj, aleTAIbJIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MPEEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAS
KHUCIIOTBI: CTpOeHUE, (PU3NIECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE s
KJIacca KUCTIOT, Peakius dTepudukaium), norydeHue u npumeHenue. CteapuHoBas
Y OJIEMHOBAsI KUCJIOTHl KaK MPEICTAaBUTENMN BBICIIUX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JIEUCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

VYrneBoasl: cocTtaB, Kiaccupukauus — yrieBojgoB  (MOHO-, JOuU- U
nojucaxapupl). ['Ir0K03a — IpoCTEUIINK MOHOCaXapHua: OCOOCHHOCTH CTPOCHUS



MOJEKYbI, (PU3NYECKUE U XUMUYECKHIE CBOMCTBA (B3aUMOJIEUCTBUE C TUIPOKCUIIOM
menu(ll), okucnenne amMuadHbIM pacTBOPOM okcuia cepedpa(l), BocctaHoBIeHUE,
OpOXKeHHUE TIIOKO3bI), HAX0XKJICHUE B IPUPOJIC, MPUMEHEHNE, OMOJIOTHYECKasl POJb.
®dorocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie mosuMepbl. CTpoeHue Kpaxmaia H
neutoiao3bl.  dU3Myeckue HW XUMUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIEPUMEHTAJIbHBIE METOIbl HW3yUYEHHs] BEIIECTB M HX MpPEeBpaIlCHUH:
poBeJICHUE, HAOIIOJIEHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJA
okcugom Menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aMMOJCHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anpnerunoB (OKuCIeHHEe aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia ¢ HOJIOM),
IPOBEICHUE TTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOT'O BEIIECTBA WM MPOJYKTA PEAKIIMHU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOJTYKTOB PEAKIIHH ).

A3oTcoaepxKanue OpraHndecKue COeqUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTepHbIE OpraHudeckue coenunenns. Ousznueckue u
XMMHYECKHE CBONCTBA aMMHOKHCIOT (Ha NpuMepe TIiniuHa). buonormyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuast.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TpETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, IEHATypallvs, KaUeCTBEHHbIC PEaKIUU Ha OEJIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALLCHUI:
HAOJIIO/ICHNE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JICHATYpAILMs OEJIKOB MPH
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BbicOKOMOJIEKY/ISIPHBIE COeIMHEHUS

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3AINHI, CPEAHSIS MOJIEKYJIApHAs
Macca. OCHOBHbIE METOABI CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCALIHS.

OKCIEpUMEHTAJIbHbIE METOAbl H3YyYEHHUS BEUIECTB M HX NPEeBpallleHUN:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHMYECKON XWMHUU B
10 kmacce OCYIIECTBISIETCA Yepe3 MCIIOJb30BAHME KaK OOIIUX €CTeCTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU JJI OTAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O [IUKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, KiIaccu(UKalus, NMepHOAUYHOCTb, HAOIIOEHHE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTUPOBAHHE.

@dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJEKyJa,
HHEPreTUUECKU ypOBEHb, BEIIECTBO, TeEJ0, OO0BEM, arperaTHoe COCTOSIHHE
BEIIEeCTBa, (DU3MUECKUE BETMUMHBI U €AMHUIIBI MX U3MEPECHHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIECTB B OpPraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, JKHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHonmorusi: MUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE TIperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMUYECKUA 3JIeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000J10uKa. DHEPreTHYEeCKHe yPOBHH, IMOAYPOBHU. ATOMHBIE opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeeieHUs 3JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYPAITUS aTOMOB.

[Tepnoanueckuii 3aKoH u llepruoanyeckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CBA3b NMEPUOAMYECKOr0 3akoHa W Ilepuoguueckodt CHUCTEMBI
xuMu4decknx 3neMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHYECKHX DJIEMEHTOB U
0o0pa3yeMbIX MMM IIPOCTBIX M CJIOXKHBIX BEIIECTB IO TpyHIaM H IEPHOIaM.
3HayeHHUEe MEePUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJICHTHAsI HEMOJIApHAs W TOJsApHAss, WOHHAS, MeTaundeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbiil). Bogopoanass cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIATEIHHOCTD.
Crenenpb okucneHus. MIoHbI: KaTHOHBI U AaHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJICKYJSIPHOTO  CTPOCHHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIUNIMYECKON PEIIETKH.



[Tondatue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMAHBIE PaCTBOPBL.
MaccoBast 10JIs1 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHECHUM. Homenkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTnueckass CBA3b HEOPraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumuueckas  peakuus. Kiaccudukanus  XUMUYECKMX  peakuuii B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX pakrtopoB. OOpaTuMble
peakuur. XUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas aucconuanus. CuiibHbIC U ciadbie d5ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCTAs, HEUTpaIbHasl, IEJIOUYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHcTpanusa Taosmi «llepuoanueckas cucremMa XuMudeckux asnemeHToB J[. WM.
MenneneeBay, U3ydeHUE MOJENeld KPUCTAJUIMUECKUX PENIETOK, HAOMIOJCHUE U
OTHCaHue JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE TEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, OMPEACICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIIBIO0 YHUBEPCATBLHOTO HHINKATOPA, PEaKIIMK HOHHOTO 0OMEHa), MPOBEICHHE
paKkTUYeCcKo paboThl «BrnusHue paznuyHbIXx (aKTOPOB Ha CKOPOCTh XUMHUYECKON
peaxkumn».

PacuéTHbie 3agaum.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXHUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM MOHSATHS «MACCOBasl 1015
BEILIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMeHToB J[. M. MeHueneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
@®u3nYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJia, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga W KpeMHHS) W HMX  COCAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.

Mertamisl. Ilonoxenune merannoB B [lepuognyeckoil cUCTEME XMMHUYECKHUX
anemenToB JI. . MenaeneeBa. OcOOEHHOCTH CTPOESHUS DJIEKTPOHHBIX O0O0JIOYEK
aToMoB MeTauioB. OOmue duszndeckue cBoicTBa MeTauioB. CIUIaBbl METaJJIOB.
DIIEKTPOXUMHUYECKHUM PSiJl HAPSHKEHU METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KalblU,
MarHui, alfOMUHUHN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHCHUH.

OO6mue crocoObl Moay4yeHUus: MeTauioB. IIpuMeHeHHe MeTalioB B OBITY H
TEXHHUKE.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
M3YUYeHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJEHHE W OINHCAaHUEe JIEMOHCTPAlIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIMi Ha KaTHOHBI METaJIIOB).

PacuétHnlie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTUYECKOW, SHEPreTUYCCKOW M MHUIIEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAy4YHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOIMMX HAYYHBIX NPHHIUMIAX  TPOMBIIIIIEHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIILHBIC
MaTepualibl, KOHCTPYKIMOHHBIE MaTEpUANIbl, KpPAaCKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs 3JEKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
yI0OpeHUSI.

XUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, IpaBuia 0€30MaCHOT0 MCTIOJIb30BaHUS MPEnapaToB OBITOBON XMMHUU B
[IOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3yYeHUH oOOmEed u
HEOpraHW4YeCcKor XuMuu B 11 Kilacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMUX ECTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATUH, SBIISIOITUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (PakT, THIoTe3a, 3aKoH,
TEOpHS, aHajlu3, CHUHTE3, KilacCHPUKamus, MEePUOJIUIHOCTh, HAOIIOACHUE,
SKCIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBJIICHHUE.

dusznka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, NMMPOTOH, HEUTPOH, HOH,
W30TOII, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIE€TUUYECKUN YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSHHE BEIECTBa, (PM3UUYECKUE BEJIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHusMm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, TOJIE3HBIC UCKOMAEMBbIE, TOILIUBO,
PECypCHI.

TexHoMOTUA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUATIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIIEBAS
MPOMBIIIUICHHOCTh,  (DapMaleBTHYeCKass  MPOMBINUICHHOCTh,  IPOW3BOJICTBO
KOCMETHYECKHUX TMpEenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHasIoOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIECHHOCTEH M UICTOPUUCCKUX TPAJUIINI 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YWE MPABOCO3HAHUS IKOJIOTMYECKON KYJIBTYPbl U CIOCOOHOCTU CTABUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOCHHUS MpeaMeTa «XHUMHUS» OTpaKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U TPaBOIOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MTPHU CO3/TaHUU YUECOHBIX
MIPOEKTOB, PEIICHUHN YYECOHBIX U MO3HABATEJIBHBIX 3a]1a4, BBIMOJTHEHUH XUMUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECca 1 O3HABATEILHBIX MOTHBOB B TIOJIYYEHUH U TTOCIIEAYIOIIEM aHAIN3e
uH(OpPMaIIMH O MEPEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUECKUMU SIBJICHUSMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3WULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE30I1MacCHOr0 OOpaIleHHUs] C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOM AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHUS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUM NPAKTUYECKUX 3aaad
COIMAILHOM HAMPaBJIECHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAIBHOW TpacKTOPUH
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU IIeJI€CO00PA3HOr0 OTHOIIEHUS K TMPUPOJE, KAK HCTOYHHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJIHON U COLIMATIBHON CPEeJibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
pEIIeHNs BOMPOCOB PAIMOHATIBHOTO MPUPOIOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHYECKON KYJIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MIPEICTaBICHUs 00 OKPYXKAIOIIEeM MHUPE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
LIMBWIN3ALINN: B €€ T'YMaHHUCTUYECKON HAITPaBJIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUaTbHON KYyJIbTYpHl, pEHIEHWH TJI00aTbHBIX TPOOIEM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCTEIIHOTO TPY/a M SKOJOTUYECKUA KOM(DOPTHOM KU3HH KAKIOTO YIeHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4yaeMble 3HaHUS JIJIsl aHAJIu3a U OOBSICHEHUSI SIBIICHUM OKPYXAIOIEero Mupa u



MIPOUCXOAIINX B HEM U3MEHEHU, YMEHUS J1eJ1aTh 0OOCHOBAHHbIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LENbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

MHTEpECA K MO3HAHUIO U UCCIEN0BATENBCKON AEATEIBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3jIMYHbIX cepax NpoPpeccuoHalIbHON
NEATEITBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMmeTa «XUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA o6yqa1011114xcs{
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06HI€HayT{HBI€ IMMOHATHUSA, OTPAXKAIOIINC
OCJIIOCTHOCTH HaquOﬁ KapTHHBI MHpa H CHGIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKadX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ (1)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPU:A, UCCICTOBAHNC, H&6JIIOI[GHI/IG, HN3MCPCHUC, SDKCIICPUMCHT U }:prme);

YHUBCPCAJIBHBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHBHLIG, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJILHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEPCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeranpeagMeTHbIE pPe3yiabTaThbl OTPaAXKAlT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaABaTeJbHBIMHU
JEeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (GOpPMYIHPOBATH W aKTyallu3UpoOBaTh  IpodJiemy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENIENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJIECHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUM 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKUA TMOHSATHUH W YCTAaHABJIMBATh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIUBATh MPUUYUHHO-CIECACTBEHHBIC CBSI3M MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIL3YEMbIE B XUMUKM CUMBOJUYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMu4eckas (hopmysia, ypaBHEHUE XUMHUECKON peakinu
— MpPU PElICHUH Y4eOHBIX MO3HABATEJIBHBIX M MPAKTUUECKUX 3ajad, NPUMEHSTbH
Ha3BaHHBIE MOJICIIbHBIC MPEACTABICHUS VISl BBISIBICHUSI XapaKTEPHBIX MPHU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpOBaThH LIETU U 33/1a4U UCCIIEI0BAHNUS, UCTIOIh30BATh MMOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAONIONATH 32 XOJIOM
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKON MCCIEeNOBATEIbCKOW W MPOCKTHOM
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
[IOMCKY METOJIOB PELICHHUS TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHBbIX METOJ0B
[MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPOpManuu (HAYy4HO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IWYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



(GbopMyIHpOBATH 3aMPOCHl U MPUMEHATh PA3JIMYHBIC METOIBI MPU TIOUCKE H
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpUOOPETaTh OMBIT KCIOIL30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  (OpMYy  MpeACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MPHU pabOTE ¢ XUMHUICCKOU
UHPOPMAIMCH: TPUMEHATh MEXKIPEAMETHbIC ((PU3HUECKHE W MaTeMaTUYECKHE)
3HAKU U CUMBOJIBI, ()OPMYIIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OByajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU 1€ HCTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JUCKYCCUHM,  BBICKAa3bIBaTh  HJEH, (OPMYJIHMPOBATH CBOM  MPEIONKCHUS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIILHO MM COBMECTHO CO CBEPCTHUKAMM TIPH BBHIITOJIHCHUH
XUMHYECKOTO JKCIEPUMEHTAa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAaHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSATENIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATEIIbHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b exTuBHBIN crmoco0 WX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHHHM O
BEIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIESITEIBHOCTH HAa OCHOBE CAaMOAHAIN3a U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)aroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHU B TTIO3HAHUU SIBJICHUN TTPUPOJIHI,



B (OpPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAaMOTHOCTU, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUYECKUX 3a7a4 U SKOJOTHUYECKHU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpeae;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUH DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, XUMUUECKAas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJISIpHBIN 00bEM, YIIIEPOAHBIN CKeNeT, PYHKIIMOHATbHAS TPYIINa, PaauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHUH Psi/I, TOMOJIOTH, YTII€BOIOPOIbI, KHCIOPO U
a30TCOJIepKAIllUEe COEJUHEHUS, MOHOMEpP, TMOJUMEP, CTPYKTYpPHOE 3BEHO,
BBLICOKOMOJICKYJISIDHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TNOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHX
SBJICHUHN, (PAKTONIOTHMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUINIMX OPraHMYECKHUX BEIIECTB B OBITY H
MPAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTePHbIE TPU3HAKU TIOHSATHM,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJEHUS MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM)
dbopMysn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHMHUYECKUX PEaKIHid,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JJISl WILTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJICKHOCTh H3YYECHHBIX
OpraHWYEeCKUX BEHIECTB IO HUX COCTABY U CTPOEHUIO K OINPEAeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbl, KHUCIOPOI U a30TCOAEpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBHUAIBHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, NPOIMIEH, AalETUJIEH,
STWJICHTJINKOJb, TJIHMIEPUH, (eHol, (popMaibIerus, ameTaabIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, IeJUTI003a, TIUINH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHATH TIOJNOXKEHHUSI TEOPUU CTPOCHHUS
opranuyeckux BemectB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BELIECTB;



c(hopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3HUECKUE
U XHMHYECKHUE CBONCTBA THUNWYHBIX TMPEACTABUTENCH pa3IUYHBIX KJIaCCOB
OpraHUYEeCKUX BEIIEeCTB (METaH, 3TaH, 3TUJICH, IPONIWICH, alleTHIeH, OyTaaueH-1,3,
MeTuwiOyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAHOJI, STUICHTIIUKOJIb, TTUIEPUH, (HEHOI,
areTagbJerua, MypaBbUHAS U YKCYCHAsl KUCJIOTHI, TII0K03a, Kpaxmal, IeJUIi0I03a,
aMUHOYKCYCHasl KHUCJIOTa), WUIIOCTPUPOBATh T'EHETUYECKYIO CBS3b MEXIY HUMHU
YPaBHEHUSMHU COOTBETCTBYIOIIMX XHUMHUUYECKUX pEaKIUid C UCIOIb30BaHHEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (He(Th, MPUPOAHBIN ra3, yroJyb), CIOCOObI UX NEPEPAOOTKU U MPAKTUUECKOE
PUMEHEHHE MPOYKTOB MepepadoTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCICHHS 110 XUMHUYCCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
PeaKIu 1Mo U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO M3 UCXOIHBIX BEIICCTB
WM TIPOJTYKTOB PEAKIINHN);

chOpMUPOBAHHOCTh YMEHHMH BJIQJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HayYHOTO IMO3HAHMS, HCIIOIb3YEMBIX B XUMHUU TP U3YUYCHUU BEIICCTB M
XUMUYECKUX SIBIICHUN (HAOJI0/ICHHE, U3MEPEHUE, IKCIICPUMEHT, MOJICIIMPOBAHHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS I MPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMHUECKOU
nocyAoi u JabopaTOpHBIM OOOpYAOBAaHHMEM, a TaKXKe IMpaBUiia OOpalIeHUs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBITIOJHATh XUMHUYECKHIM
AKCIIEPUMEHT (TIPEeBpaIeHUs] OPTaHUYECKUX BEUIECTB IPU HATPEBAHUH, TTOTYUCHHE
STUJICHA U N3YYCHHE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIINH OPTaHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB PHU HArpeBaHUU, LIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKH OE30MAaCHOCTH TpU OOpalleHHH C BEHIECTBAMHU W
7a00paTOpHBIM ~ O0OpPYNOBAaHWEM, TMPEACTABIATh PE3YNbTAThl  XUMHYECKOTO
DKCIIEpUMEHTa B (OpMe 3alMMCH YPAaBHEHHUH COOTBETCTBYIOIIMX pEAKIUN |
(dbopMyIHpOBaTH BEIBOJIBI HA OCHOBE dTUX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyl) U3 pPa3HBIX KCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHdopmaruu, IHTepHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
1enecooOpa3Horo mNoBeAeHUS B OBITY M TPYAOBOM JESITEIBHOCTH B LEIAX
COXpPaHEHHMsI CBOEr0 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON Cpelbl, OCO3HABAThH



ONACHOCTHb BO3JCUCTBUS HA JKUBBIC OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax crocoObl
YMEHBILIEHUSI W TMPEAOTBPALLECHUS KX BPEIHOTO BO3IECUCTBUSA HA OPraHU3M
YeJI0BeKa;

JUIs 00yYaroImMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBIICHUM;

JUISL  CAENbIX W CIa0OBUIALIIMX OOYyYarOUUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obo3HadueHui JI. bpaiins nms 3anucu XUMUYECKHUX

dbopmyi.
11 KJIACC

[IpenmeTHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XMMUU B TO3HAHUU SIBJICHUU TPUPOHI,
B (OpPMHUPOBAHUU MBIIIJICHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOM JJIsl PEIICHUS MPAKTHUYECKUX 3a7a9 M IKOJIOTHYECKHU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

BJIQJICHUE  CUCTEMOM  XUMHYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, H30ToI, S-, pP-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKas, BOJOPOJIHAS ), KpUCTAIUIMYECKAs PEIIETKa,
TUMBl ~XUMUYECKHUX  PEaKIUi, pacTBOp, DJICKTPOJMTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJIUTHYECKAsT JIUCCOLMAIINS, OKHCIUTENIb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHUYECKOW pPEaKIMy, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON Aucconumanuu, nepuoanueckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IOHMMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMCHHH BBISBJISATH XapaKTCPHBIC MPHU3HAKU TTOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONMHCAaHUM HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHHUI;

c(hopMHUPOBAHHOCTh YMEHHMM HCIIOJIb30BAaTh XMUMHUYECKYIO CHUMBOJIMKY JIJIs
cocTaBiicHUsS (QopMyn BEIIECTB U  ypPaBHEHUM  XHMHYECKHUX  PEAKIIHH,



cucremarnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHLEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONpPEENATh BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUWHEHMSX PA3IMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBS3U (KOBaJICHTHAsl, MOHHAs, METAJNTMYECKasi, BOJOPO/HAS) B COCIUHEHUSIX, THII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BeIlecTBa (aTOMHas, MOJICKYJISIpHas,
HMOHHAs, METAJTUYECKAs), XapaKTep CpeAbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUH yCTaHaBIIMBATh MPUHAJIC)KHOCTh
HEOPraHUYECKUX BEIIECTB IO WX COCTAaBy K OMNpeIeN€HHOMY KJacCy/TpyIime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBaHMUS,
KHUCIIOTHI, aM(OTEpPHBIE TUAPOKCHUIBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOANMYECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€eMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHUX »dJeMeHTOB 14 mnepuonoB Ilepuoanueckoir CUCTEMBI
XuMuuyeckux sjementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, -
AIIEKTPOHHBIE OPOUTATNY, «IHEPTeTUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMUUYECKHUX DJIEMEHTOB M MX COCAWHECHUH MO MEepuoiaM U
rpynmam [lepuoauueckont cucteMbl XUMUYECKUX 3eMeHToB /. 1. Menneneena;

chOpMHUPOBAaHHOCTh YMEHUHM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKJAaTh CYIIECTBOBAHUE T'€HETUYECKOW CBS3M MEXIYy HEOPraHUYECKUMHU
BEIIIECTBAMU C IMOMOILbIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUM;

c(hOopMHUPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATh XUMHUYCCKHE PEAKIIUU TI0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupyIOLIUX BEILIECTB, TEINIOBOMY
s ekTy peakiuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JIECMEHTOB, 0OpaTHUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHHM COCTaBIIATh ypPaBHCHUS PEAKIUH pPa3IuIHBIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO 0OMEHa, yUHUTHIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIMU UAYT 1O KOHIIA;

c(hOpPMHUPOBAHHOCTh yYMEHUW TMPOBOJAUTH PEAKIMH, TOJTBEPKIAIOIIHEC
Ka4eCTBEHHBIM COCTaB pPA3JWYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABAaTh
ONBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHUUYECKUX
BEIIECTB;



c(hOpPMHPOBAHHOCTh YMCHHMH pPaCKpPBIBaTh CYINIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBUTEINIBHBIX PEAKIUN MOCPEICTBOM COCTABJICHHS DJEKTPOHHOTO OanaHca
JTUX pEaKLuu;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHIESCKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT BHemIHero Bo3aeictBus (mpuniui Jle [llatenne);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JeKalie B OCHOBE MPOMBINIJICHHOTO TMOJyYeHHUsI CEpHOM KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
AKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH MPOBOAWTH BBIUUCICHUS C HCIIOIH30BAaHUEM
TIOHATHS «MACcCOBast JI0JIsI BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIIIEHUH Ta30B MPH
XHMHYECKUX PEaKIMsIX, MacChl BEIIECTBA WM 00BbEMa Ta30B IO HU3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIUU
BEIIECTB, TEIUIOBOTO A (eKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChI
BEIICCTB, PEBPAICHUS U COXPAaHEHUS YHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHU COOJIIOIATh TIPABUIIA TTOJIb30BAHUS XUMHYCCKOU
nocyaoi U nabopaTOpHBIM OOOpPYAOBAHHMEM, a TaKKe MpaBuiia OOpalleHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpMHUPOBAHHOCTh YMEHHWH IUIAHUPOBATH U BBIMIOJHATh XUMHYECKHI
HKCIIEPUMEHT (pa3iokKeHUEe MEepPOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTald3aTopa,
OTpEJICTICHHE Cpebl PpPAacCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIn,
peakimu MOHHOTO OOMEHa, KaueCTBEHHBIE peaklMH Ha Cyiabdar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KaTUOH aMMOHHUS, PEIICHUE HKCIIEPUMEHTATBHBIX 3a/ad IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIECTBAMU M JaOOPaTOPHBIM 00OPYIOBAaHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIHNI U POPMYITHUPOBATH BEIBOABI HA OCHOBE 3TUX
PE3YIIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAINIO, TOIYy4aeMyl0 U3 pa3HBIX HMCTOYHHUKOB (CpeICTBa MacCOBOU
KOMMYHUKaIuu, IHTepHEeT U ApyTux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
[1eJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXPAaHEHHUSI CBOETO 3JI0POBBSI M OKPYXKAIOMIEH MPUPOIHON Cpebl, OCO3HABATH
OITACHOCTH BO3JICHCTBUS HA )KUBBIC OPTAHU3MBI ONPEICTIEHHBIX BEIIECTB, TOHUMAS



cvbpicn mokasarenst IIJIK, TOSCHATP Ha mMpuUMeEpax CHOCOObI yYMCHBIICHHS W
MPEIOTBPANICHHS X BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 0OYYaroIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBSI: YMCHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHHS BEIICCTB H
XUMHYECKUX SBICHUM;

JUIA  CIIEMBIX W CcHabOBUIAMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOCHHUSI OPTaHNYECKUX COCTMHEHUH A. 3 0.5 0
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aJTKAHBI 2 0 0
59 HenpenenbHble yrieBoa0pOIbl: alKEHBI, 6 0 1
' aJIKaJJMECHbI, aJIKUHbI
2.3 ApomMaTHYEeCKHE YIIeBOI0POIbI 2 0 0
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1 0
' ux nepepaboTka
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHust
3.1 Cnuptel. ®enon 3 0 0
Anbnerunsl. KapOoHOBBIE KUCTOTHI.
3.2 ACTIARE: D 7 0 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1 0




Hroro no pazneny

13

Pa3znen 4. A3oTconep:kane opraHudecKue coeTnHeH

us

4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3 0
Wroro mo pazueny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

51 [Tnactmaccel. Kayaykn. Bonokaa 2 0.5
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34 3

[TPOI'PAMME




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u Ilepuorueckasi cucTeMa XUMUYECKUX 3 0.5 0
anemenToB J. 1. Menaeneera
19 Crtpoenue BemiectBa. MHOTOOOpa3ne 4 0 0
BEIIIECTB
1.3 XUMHUYECKUE pPeaKIInu 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6 0
2.2 Hemerans 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5 0 0
BEIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMHS U )KU3HD 4 0.5 0
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 3 3




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

* Xumus, 11 xnacc/ Pynzutuc I'.E., ®enpaman @.I"., AkuironepHoe 00111€CTBO
«3narenscrBo «lIpocsemenue»
* Xumus / I'abpuensia O.C., OctpoymoB WU.I'., Cnankos C.A., AKIIMOHEpHOE

O6H_ICCTBO «HBI[&TCJIBCTBO «HpOCBCIJ_IeHI/IC»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJISA

» Xumus, 11 xknace/ Pynszutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111eCTBO
«M3narenbctBO «IIpocBemienne»

» Xumus / 'abpuensu O.C., OctpoymoB WN.T"., CnagkoB C.A., AKIITMOHEpHOE

obmectBo «M3naTenscTBO «IIpocBemieHne»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

|

. https://media.prosv.ru/content/?subject=9

2. http://school-collection.edu.ru/catalog/

3. https://xumuk.ru/

4. http://www.chemistry-chemists.com/

ol

. https://skysmart.ru/articles/chemistry
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