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HOACHHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE CpeAHEro oOmero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepanbHOM  TOCYAapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konnenuu npenoaaBanus y4eOHOTo
npeaMera «XuMus» B o0pazoBaTenbHbIX opranuzanusx Poccuiickoit denepanum,
peanu3yroKX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBbI, U OCHOBHBIX MOJIOKEHUMN
«Crparerun pas3sutus Bocriutanus B Poccuiickoin @enepanuu Ha nepuon ao 2025
roga» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1mielt cTpaTteruy 00y4YeHusl, BOCIUTAHUS M Pa3BUTHs 00YYaIOIIUXCS CPEJICTBAMHU
yueOHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
collepKaHMs, PE3yJbTaTOB OOy4eHUs W TpeOOBaHUN K YpPOBHIO TOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o011e00pa3oBaTeIbHON  OpraHU3alluM, SIBISETCS HEOThEMJIEMOW YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIONIMM OSTalloM pealn3aliyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHON CHUCTEME XUMHUYECKOro o00pa3oBaHus. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)Ke IKOJIOTHYECKH 0O0CHOBAHHOTO OTHOMICHHS K CBOEMY 37I0POBBIO
U TPUPOIHON cpene. Peanmsyercss xumuueckoe oOpa3oBaHHE OOYYAIOIIMXCS Ha
YPOBHE CpeHero o01ero 00pa3zoBaHus CPeACTBAMH YIEOHOTO MpeaMeTa « XUMHUS,
COJIep)KaHUE M MOCTPOCHHE KOTOPOrO OIPEIENEHbl B IMporpamMme IO XHMHH C
yuéToM crneunUKy HayKd XUMHH, €€ 3HayeHHs B MO3HAHMMU MPUPOABI U B
MaTepuaIbHON KM3HHU OOIECTBa, a TAaKXKE C Y4ETOM OOIIMX LIeJeil U MPUHIIUIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBl CpPEIHEro oOLIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UIPAaeT OCOOYIO poJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIbTYPHI.
OHa BHOCHT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBHOIO HAYYHOT'O MBIIIJIEHUS, B
CO3/1aHHE IIEJIOCTHOTO MpEJICTaBICHUsI 00 OKpYyXKarolleM MHUpPE KaK O €IHHCTBE
IpPUPOABI U YeJIOBEKAa, KOTOpoe (POopMUPYETCs] B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUpa, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU 00JIACTSMH IPUMEHEHUS.



TecHO B3aMMOAEHCTBYSI C APYTMMHU €CTECTBEHHBIMM HAYKaMH, XUMUS CTajla
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCIICIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMEHHas XHMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMH HAamNpaBleHA Ha pEIICHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B cooTtBercTBHM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyyJaromuxcs, HEOOXOAUMYI0O UM Ui  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHUIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJLKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CB3aHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocTaBisionuMu  TIpeAMeTa «XHUMHS»  SBIAIOTCS 0a30BbIE  KYpChl —
«Oprannueckas xumus» U «OOmas W HEOpPraHuyecKkas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XWUMUU) U
oprann4yecko xumuur. @opMupoBaHUE JAHHOW CHUCTEMBbI 3HAHWUW MPU U3YUECHUU
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMHH.

CtpykTypa coaepkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HeopraHudeckass XuUMus» copmMupoBaHa B IMporpamMme MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3Y4YCHHIO Y4eOHOTrO MaTepuaia u O0O0yCIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHW HAa  ONpENeIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCHYECKOM TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHUN, a TaKkkKe Ha YpPOBHE CTEPEOXHMHYECKUX U IJIEKTPOHHBIX
MIPEICTaBICHU O CTPOeHUH BemecTB. CBeZieHUs 00 M3ydaeMbIX B Kypce BEIIeCcTBax
JAI0TCSI B PA3BUTUU — OT YTJIEBOJOPOJOB IO CIOXKHBIX OMOJOTMYECKH AKTUBHBIX
coequHeHMM. B Kypce  OpraHM4ecko  XMMHUU  MOJYy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOW PEAKLINHU.

[log HOBBIM yriOM 3peHUsi B mOpeaMmeTe «XuMus» 0a30BOrO YpOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
TEOPETUYECKUN MaTepuan u (DAKTOIOTHYECKHE CBEACHUS O BEIIECTBAX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» O0ydYaroluuMcsl TMPEJOCTaBIsSETCS BO3MOXKHOCTh OCO3HAaTh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTHUECKUX IMO3UIIUH,



rIy0Xe TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 53TOro 3aKoHa — OT
000011aro1Iel 10 O0BACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Ennnag cucrema 3HaHUM O BaKHEMIIHMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX M NPUMEHEHUHU, a TAKXKE O XMMHUYECKUX PEAKLMAX, UX CYUIHOCTU U
3aKOHOMEPHOCTSX ITPOTEKaHUs JonoiHsAeTCA B Kypeax 10 u 11 kimaccoB aniemenTaMu
COJIEpKaHMsI, UMEIOIIUMU KYJIbTYPOJIOTMYECKUI W TPUKIAJAHOW XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT TMOHMMAHHUIO B3aMMOCBS3UM XHMHUHM C JPYTMMHU HayKamu,
PACKpBIBAKOT €€ POJIb B ITIO3HABATEIILHOW U MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
Y IPAKTUYECKUX MPUI0KEHUN XUMHUHU, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJieMax, CBS3aHHBIX C XUMUEH,
KPUTHUUYECKH OCMBICITUBATH MH(POPMAIINIO ¥ IPUMEHSTH €€ JIJIsl OTIOJTHEHUSI 3SHAaHUH,
pEeUIeHNs UHTEIJIEKTYaIbHBIX U KCIIEPUMEHTAIbHBIX NCCIIE0BATENbCKUX 3aa4. B
[EJIOM COZIep’KaHue ydeOHOro mpenMera «XHUMHsD JaHHOTO YpPOBHS H3Y4YEHUS
OpPUEHTUPOBAHO Ha (GOPMUPOBAHUE Y 00YHAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI
Uil TIOHUMaHus (Guinocopckux uel, TaKMX Kak: MaTepuaibHOE E€IUHCTBO
HEOPraHMYECKOr0 U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM H CTPOCHHEM, I03HABAEMOCTb IPUPOIHBIX SBJICHUI ITyTEM SKCIIEPUMEHTA
U pelIeHUs TMPOTUBOPEUYUM MEXIy HOBBIMH (aKTaMH U TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUH SKOJOTUYECKUX MpodieM, a
TakKe mpobsieM cOepexeHus] IHEPreTHUECKUX PECYPCOB, CBHIPhS, CO3AaHUS HOBBIX
TE€XHOJIOTUM U MaT€pHUaOB.

B nnane pemeHus 3agay  BOCIUTAHMS, Pa3BUTUS U COLMAIMA3ALUU
OoOy4YaromMXCcsd NPUHATHIE MPOTPAMMON IO XUMHUM TOJIXOJBI K OIPEICICHHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalOT (hopmMupoBaHue
YHUBEPCAIBbHBIX YUEOHBIX IEHCTBHM, UMEIONINX 0a30BOE 3HAYEHUE JJI PA3TUIHBIX
BUJIOB JICATEILHOCTH: pEIICHUs TpoOsieM, TOUCKa, aHaiu3a Hu 00pabOTKU
uHhopMaIi, HEOOXOAMMBIX [JIi TMPUOOPETCHHUS OMbITa TMPAKTHYECKOW U
HCCIIEIOBATEIBbCKOM JAEATEIIBHOCTH, 3aHUMAIOLIEH BAXKHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
o0pa3oBaHus, TaK U HA YPOBHE CPEJHETO OOIIEro o0pa3oBaHUs, IPU ONPEACICHUN
COAEPKATEITbHOW XAPAKTEPUCTUKU LEJIeH W3YyYEeHHUS IMpEIMETa HaNpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMUYECKOW HAYKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENBHOCTY YEJIOBEKA M KAK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW N3Y4YeHUS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.



CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH H3YYEHHs IpeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAstOTCA:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKUX 3HAHUW KaK BaKHEUIIeH
COCTaBJIIOIIEN €CTECTBEHHO-HAyYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNI T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEaKIINil, HEOOXOIUMBIX ISl IPUOOPETCHUS yMEHUIM
OPUEHTHPOBATLCS B MHPE BEIICCTB M XUMUUYECKHUX SIBICHUM, UMEIOIINX
MECTO B MPUPOJIC, B MPAKTUUYECKON 1 TTOBCETHEBHOM JKU3HU;

e pa3BUTHE YMEHHUU U CIIOCOOOB JCSATEILHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHMYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM IpPaBUI
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepxatenibHas XapakTepUCTHKa LeIeill U 3a/a4 U3y4eHus
npeIMeTa B IporpaMmMe 1Mo XMMHUHM YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUHM C
HOBBIMH TIPUOPUTETAMH B CHUCTEME cpeaHero obmiero oOpa3zoBanus. CeroaHs B
NPEenojaBaHuy XUMUU B OOJIBIIEH CTENEHN OTAAETCS MPEANOYTEHUE MPAKTHIECKOM
KOMIIOHEHTE  COJep)KaHusl OOydYeHHs, OPHUEHTHPOBAHHOW Ha MOATOTOBKY
BBIMTYCKHUKa 00111€00pa30BaTeIbHON OpraHU3alllM, BIAJCIONIEIT0 HE HabopoM
3HaHWM, a (DYHKIIMOHAJIBLHOW TPAMOTHOCTBIO, TO €CTh CIOCOO0AMU U YMEHHSIMHU
AKTUBHOTO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEATbHOMN KU3HU JIJISl PEIICHUS
MPAKTUYECKUX 3a7a4.

B cBs13u ¢ 3TUM npu U3ydeHUU peaMeTa « XUMUs JOMUHHUPYIOIEe 3HAUCHHE
NpUOOPETAIOT TAKUE TEJIH U 33/1a4H, KaK:

ajganTanys oOy4yarlIuXcs K YCIOBUSAM JUHAMUYHO Pa3BUBAIOLIETOCS MHpA,
dbopMupoBaHUE  WHTEUIEKTYaJbHO  PAa3BUTONM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dbopMupoBanue y OOyYarONIMXCS  KJIFOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IU4YHBIX BUIOB
JESTENBHOCTH: PEIIeHUs MpoOJieM, MOMCcKa, aHaian3a u 00paboTku mH(pOpMAaIUH,
HEOOXOIMMBIX TSl TPUOOPETEHHMSI OTIBITA JIEATETLHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B TO3HAHMM XUMHH, a TAKXKE JJIsl OLICHKU C TO3ULHUA SKOJOTHYECKOMN
0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUYECKHUX ITPOLIECCOB Ha OPraHu3M
YeJIoBEeKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUaIOIUXCS: CIIOCOOHOCTU CaMOCTOSTENIbHO PUOOPETATh HOBBIE
3HAHUS MO0 XMMHUU B COOTBETCTBUH C KMU3HEHHBIMU MOTPEOHOCTAMHU, UCIOIH30BAThH
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTHH JIJIsl MIOUCKA M aHalin3a y4eOHOU U
Hay4YHO-TIOMYJISIPHON MH(OPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMbI, B YACTHOCTH, NpPHU IUIAHUPOBAHUU U TPOBEIACHUU XUMHUUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs yOeKIEHHOCTM B TYMaHUCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEUICHUM TJIOO0AIbHBIX MPoOJieM
palMOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHSI YHEPTETUUECKUX PECYPCOB U
COXpPaHEHHSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS ONbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM miaHe cpenHero oOImero o0pa3oBaHUS MPEAMET «XUMUS»
0a30BOTI'0 YPOBHS BXOJUT B COCTaB MpeaMETHOW 00acTu «EcTecTBeHHO-HAyYHbBIC
IPEAMETHIY.

OO61iee yncIo 4acoB, OTBEAEHHBIX ISl M3YUEHUS XMMUHU, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanus, coctarisieT 68 yacoB: B 10 kiracce — 34 gaca (1 gac
B Hejeno), B 11 kitacce — 34 yaca (1 gac B Henento).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MarepuajoB. TeopHus CTPOEHUS OPraHHMYECKUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE MO0XKeHUsA. CTPpYyKTypHbIE (DOPMYJIBI
OpraHWYecKuX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCIMHEHUSAX — OJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccupuKalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CHUCTEeMaTHUYecKas) W TpUBUAIbHBIE Ha3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHS] BEIIECTB M HX MPEBPALLICHUMN:
O3HAaKOMJIEHHE ¢ 00pa3liaMi OPraHUYECKUX BEIIeCTB U MaTepuajgaMu Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAOIIOJACHHE U OIMHCAHHE
JNEMOHCTPALMOHHBIX OIBITOB IO IIPEBPALIECHUI0 OPraHUYECKHUX BELIECTB IIpU
HarpeBaHuu (IUIaBJICHHE, OOYTIIMBAaHUE U TOPEHHE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUYECKUH psa. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTEIN aJKaHOB: (PU3WYECKHE W XUMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOIYyYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN PAL. DTUJIEH U NPOMUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3NYECKHEe W XUMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHue, BaKHEUITHE
XUMHUYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJKUHBL: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJIOTMYECKUH psifl. ALETUIIEH
— MPOCTEMIINK NPEJCTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peakuuu THIPUPOBAHUS, TaJOT€HUPOBAHUS, TUApaTalUy,
rOpeHus), MOJyYEHUE U IPUMEHEHHUE.

Apensbl. beHszon: coctaB, cTpoeHHE, (PU3MUECKHE U XMMHYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHUE U NPUMEHEHHE. 10ayon:
cocmas, cmpoenue, ¢uzuueckue U  Xumuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumererue. TOKCUYHOCTh apEHOB.



I'eneTnyeckass CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHALIEKAIIUMU K Pa3INYHBIM
KJIaccam.

IIpuponHble UCTOYHUKM YII€BOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
HedTanble ra3pl. Hedth m e€ mpoucxoxaenue. Crocobbl nepepabOTKU HEPTH:
MEPEroOHKa, KPEeKUHI (TEPMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKy.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3laMu IIacTMacc, KayuyykoB U pe3uHbl, Kouiekiuu « He@ by
U «YTOoNb», MOAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TaJOr€HONPOU3BOIHBIX,
pOBEJICHNE IPAKTUYECKON pabOThI: MOTYUYEHUE ITHUIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuétHnlie 3agaun.

Boluncienuss 1o ypaBHEHHUIO XWUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJYKTAa PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH ).

Kuciopoaconepskamue opranu4ecKue coeJMHEHHA

[IpenenbHble OJHOATOMHBIE COUPTHI. METaHOI W D3TAHOJN: CTPOCHHE,
¢uznueckre W XHMMHYECKHE CBOWCTBA (pEakiuu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOIHBIE CBS3UM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIA M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaTtoMHbl€  CIHUPTHL. JTUJEHIVIMKOIb W  TJHLEPHUH: CTPOCHHE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIA.

®deHo: CTPOCHHE MOJEKYJIbl, (U3MYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunipl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAUECTBEHHBIE PEAKIUH ), [IOJYyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE ITpeIeIbHbIC KAPOOHOBBIE KUCIOThl. MypaBbUHas U YKCyCHasI
KHCJIOTBI: CTpOEHUE, (PU3NUEeCKHe U XUMUYECKUE CBOMCTBA (CBOMCTBA, 00IIMe IS
KJ1acca KHCIOT, peakius dTepurKalun), mojrydeHue u npuMenenne. CteapuHoBast
U OJICMHOBAsl KMCIIOTHI KaK IMPEICTaBUTENH BBICIINX KapOOHOBBIX KHUCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uaponus
ci1oxkHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

VYrineBogel:  coctaB, KiIaccMpUKauMs ~— yriaeBoAoB  (MOHO-, JHU- U
nosjucaxapupl). ['Troko3a — IpoCcTeUIINi MOHOCaXxapua: OCOOCHHOCTH CTPOCHUS




MOJIEKYIbI, (PU3NYECKUE U XUMUYECKHIE CBOMCTBA (B3aUMOJIEUCTBUE C TUIPOKCUIOM
menu(ll), okucnenne amMuadyHbIM pacTBOPOM okcuza cepedpa(l), BocctaHoBIEHUE,
Opo>KEeHHE TIII0KO3bl), HAX0XKAEHUE B IPUPOJIE, IPUMEHEHUE, OMOJIOTHYECKas POJIb.
dorocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonuMepbl. CTpoeHue Kpaxmaia H
Henoyo3bl. du3nueckue W XUMHYECKHE CBOMCTBAa Kpaxmaina (THApOJIU3,
KAaueCTBEHHAsl pEaKIMsl C HOJOM).

OKCIEPUMEHTAJIbHBIE METOAbl H3YUCHMsI BEIIECTB M HX MPEBPAIICHUMN:
npoBeJieHne, HaOJI0JIEHHEe W OINHUCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKHCJICHHE HTaHOJa
okcugom wMenu(ll)), MHOroaTtoMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKucIeHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmercTBHE Kpaxmalia C HOJIOM),
pOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boluncnenuss 1o ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMM MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHndecKue COeUHEHHUS.

AMHHOKHCTIOTHI KaK aM(OTEpHbIE opraHndeckue coeanHeHus. dusndeckue u
XUMHUYECKHE CBONCTBA aMUHOKHCIOT (Ha MpuMepe TiuiuHA). buonormueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJSApPHbIE coeauHeHus. [lepBuuHas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBONCTBA OEJIKOB:
TUIPOJIN3, ICHATYpAlMsl, KAYECTBEHHBIEC PEaKIIMU Ha OeJKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HX MPEBPALLICHUMN:
HaOJIOICHUE U OMHCAHKUE JEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpAIHs OCITKOB MPH
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BbicokoMoJIeKY/ISIDHBIE COeMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINHU, CPEAHSAS MOJIEKYJIApHAs
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHACHCAIIHS.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEHIECTB M HUX MPEBpPAIICHUMN:
03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBS3€U NMPU W3yYEHUU OPraHUYECKON XWMHUU B
10 kmacce OCyIIECTBISIETCS 4Y€pe3 HCIMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-



HAYYHBIX TIOHATUH, TaK W TIOHATUH, SBISIIONIMXCS CHUCTEMHBIMHU IS OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTecTBEHHO-HAYUYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, Kiaccudukanus, NepUOIUYHOCTh, HAOIIOJCHHE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE.

@dusuka: Marepus, SHEprus, Macca, aTOM, OJJIEKTPOH, MOJeKyJa,
HHEPreTUUECKU ypOBEHb, BEIIECTBO, TEJ0, OOBEM, arperarHoe COCTOSIHHE
BEIIeCTBa, (DU3MUECKUE BETHUMHBI U SAMHUIIB X U3MEPEHHUSL.

buonorus: kimerka, opraHu3Mm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YIJIEBOMBI, JKHPHI,
(bepMeHTHI).

['eorpadusi: MUHEpaNbl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOIUIHBO,
PECypCHI.

TexHomorusi: MHUIIEBBIE MPOIYKTH, OCHOBBI PAIMOHATIBLHOTO IHTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHabl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUA dJaeMeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAS
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Tepnoanueckuit 3aKoH u llepuoanyeckas cucteMa XuMHUYECKUX 3JIIEMEHTOB /1.
N. MenneneeBa. CBsi3p nepuogudeckoro 3akoHa u llepuoguueckoil cHCTEMBI
xuMHu4decknx aneMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEIIECTB IO TpPYyIIaM H TEpUOaM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIbl XUMHYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHASI W TOJIApHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHWs KOBAJEHTHOM XUMHUYECKOW CBsS3M (OOMEHHBIM W JOHOPHO-
akuenTopHbelil). BopopoaHnast cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucnenus. IOHbI: KATHOHBI U AHUOHBL.

BemecrBa  MOJIEKYJISIPHOTO M HEMOJEKYJSAPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.



[Tondatue o nucnepcHbIx cucteMax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxkiarypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBsA3b HEOPTraHMYECKUX BEIIECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kimaccuduxanuss  XMMHYECKMX — peakuuii B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHHUsSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMHUUECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pasznudHbIX (hakTopoB. OOpaTUMbIE
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSAIONIME HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas aucconuanus. CuiibHbIE U ciadbie d5ekTpoiauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCJIas, HEUTpAJIbHAS, [IEJIOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCNEPUMEHTAIBHBIE METOJIbl M3YUYCHMS BEIIECTB W HMX MPEBpalCHUI:
neMoHcTpanusa Taommi «l[lepuoanueckas cucrema xuMudeckux asnemeHtoB J[. U.
MeHnneneeBay, M3ydeHUE MOJICNIed KPUCTAJUTMYECKUX PEHIETOK, HAOMI0JCHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3IoKeHHE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACICHNE CPEbl PACTBOPOB BEIIESCTB
C TIOMOIIIBIO0 YHUBEPCATBLHOTO HHINKATOPA, PEAKIIMK HOHHOTO 0OMEHa), MPOBEICHHE
IpPaKTUUECKON paboThl «BiusHUE pa3audHbIX (PaKTOPOB HA CKOPOCTh XMMHUUYECKOM
peaxum».

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHUX pEaklui, B TOM 4YHUCIE
TEPMOXHUMHUYECKUE PACUETHI, pACU€ThI C UCTIOJIb30BAHUEM MOHATUS «MAaCCOBasH 101
BEILIECTBAY.

Heopranuueckasi XuMus

Hemetamnel. Ilomoxenune HemeraiuioB B Ilepuoamyeckord  cucteme
xuMudeckux sjaeMeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
®u3nYecKue CBOMCTBA HEMETAIOB. AJIIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJIa, cephl, hocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA Ba)XKHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrmepoga M KpEeMHHSI) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSTUHEHH ).

[IprMeHeHnEe BaXKHENIINX HEMETAIUIOB U UX COEUHECHUM.

Mertamisl. Ilonoxenne meramnoB B Ilepuoguueckoil cucteMe XMMHUYECKHX
sanementoB Jl. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTauioB. OOmue ¢usnueckue cBoiicTBa MeTtayuioB. CIIaBbl METAJIIOB.
DIIEKTPOXUMHUYECKHM P HAPSHKEHUN METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEUIIMX METAIJIOB (HATpUM, Kalluid, KaJbLIHM,
MarHui, allOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHECHUH.

OO6mue crocoObl Moay4yeHus: MeTaioB. I[IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

ODKCIIEPUMEHTAIIBHBIE METOJbl HM3YYCHHUS BEIIECTB W MX MPEBPALICHUI:
M3YUYEHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3OB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOIIOJEHWEe M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA aTIOMHUHUS C pacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrnie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XHUMHS U )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPreTUYCCKON M THUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnenuss o0 OOMMX HAYYHBIX NPHHIUMIAX  TPOMBIIIIEHHOTO
MOJYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB W MATEPUAIOB: BaXHEUIIHUE CTPOUTEIILHBIC
MaTepualibl, KOHCTPYKIHMOHHBICE MaTepUaJibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUaibl JJIs 3JCKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
yn00peHus.

XuMHSL ¥ 3J0pOBbE YEJIOBEKA: ITPaBWJIa HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, IpaBuiia 0€30MaCHOT0 MCIOJIb30BAHUS TPEnapaToB OBITOBOM XUMHH B
MOBCEAHEBHOM JKHU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNnpeaMETHBIX  CBA3CH TpU  HW3yYeHUH OOmend u
HEOpraHW4YeCcKor XuMuu B 11 Kiacce oCymecTBIAETCA YEpe3 UCIOJIb30BAaHUE KaK
OOIMX E€CTEeCTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHATHH, SBISTIONTAXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (DakT, THIoTe3a, 3aKoH,
TEOpHs, aHajiu3, CHUHTE3, KiIacCHPpUKaIMs, IEePUOJIUIHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.

dusznka: MaTepus, SHEPrUsi, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH,
H30TOIl, PAIUOAKTUBHOCTh, MOJIEKYJIa, SHEPIE€TUUYECKU YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHoOe COCTOSHHE BelecTBa, (U3NUYECKHE BEIMYMHBI U CIUHUITBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHu3Mm, 9SKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TIOPOJIBI, TOJIE3HBIC UCKOTAEMbIE, TOILIUBO,
peCypCHl.

TexHomOrusA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsl, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEPHAJIOB, CEIIBCKOXO3SIMCTBEHHOE IPOW3BOJCTBO, ITHIICBAS
MPOMBIIINICHHOCTh,  (hapMaleBTHUeCKas  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYECKHUX TMpEenapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS [TIPOI'PAMMBI 110 XUMUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ylbTaTaM OCBOEHUS
oOyyJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM H MpeaMeTHbIM). HayuHo-MeToauyeckoil OCHOBOWM st
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBMM C CHUCTEMHO-IEITEIBHOCTHBIM MOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOECHUS MNpeaMeTa «XUMHsS» HAa YPOBHE CPEIHETO
oO1rero 00pa3oBaHusl BbIJIEICHBI CIEAYIOMIUE COCTABIISIONINE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIENIEHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

[EJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKJIECHUN JTMYHOCTH HA OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaJIULIUi 0a30BOM HAYKH XUMMUH;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarommxcsi PYKOBOJCTBOBAaTHCA B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMH, NPUCYIIMMH LIEJIOCTHON
CUCTEME XMMHUYECKOr0 00pa3oBaHUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH KU3HEHHBIEC MJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHMS MIpeaMeTa «XUMHS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COMOKYIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMd POCCHUUCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHUS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAaHMUS, CaMOpAa3BUTUS MW HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
00y4Jaromuxcs.

JIMyHOCTHBIE pPE3YyJbTaTBl OCBOCHUS NpeaMeTa «XHUMUSD» OTPaAXKAKOT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATETHLHOCTH
OOyYarOIMXCs M0 peau3aliy MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIIMTAHUSA:

OCO3HAHUS 00YYaIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTE,
YBAXXEHUSA K 3aKOHY M IIPABOIOPSJIKY;

NPEJCTABICHUS] O COLUMAIBHBIX HOPMax MW NPaBWIAX MEKINYHOCTHBIX
OTHOIIIEHNW B KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM E€SITEIHLHOCTH MPHU CO3aHUN YUESOHBIX
MIPOEKTOB, PEIICHUHN YUYECOHBIX U MO3HABATEJIBHBIX 33/1a4, BHITOJHEHUU XUMHUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHBIX BUJOB YU€OHOU eI TEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

IIEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HAacCJeIUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIecCYy TBOpPUECTBA B OOJACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHN, KPOMOTJIMBBIX  DKCICPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YYEHBIX U MPAKTUKOB,;

WHTEpeca 1 NMO3HABaTEIbHBIX MOTHBOB B TIOJIYYEHUH U TTOCIICAYIOIIEM aHATN3e
uH(OpPMaIMH O MEPEIOBBIX IOCTHKEHHUIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlUW, CBSI3aHHbBIE C XUMUYECKUMHU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TNPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUN 3THUX
MOCTYTIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwiI 0€30MacHOTO OOpalleHus C BelecTBaMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAIBHOITO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEAHBIX NMPUBBIUEK (YMOTpeOIeHus
aJIKOT0JI51, HAPKOTUKOB, KypEHUS );

5) TPYyA0BOI0 BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€0OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM M  JAPYruxX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE YYacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAIMPABIEHHOCTHU (B paMKax CBOEI0O Kjacca, IIKOJbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXEHUS K TPYy, JIOJSAM TpyJa U pe3ysibTaTaM TPYJI0BOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHIUBUIYATbHON TpPaeKTOPUH
oOpaszoBanus, Oyaymieil mpodeccur M peaau3alni COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTrNYeCKOro BOCIIUTAHMS

AKOJIOTUYECKHU 11eJI€COO0Pa3HOTr0 OTHOIIEHUS K TMPUPOJE, KAaK HCTOYHUKY
CYIIIECTBOBaHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHON CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTHIKEHUM XUMHUH  JUIS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHUS JEUCTBUH, NPUHOCAIIUX Bpel OKpYKarolen
IPUPOJHON cpeqie, YMEHHS MPOTHO3MPOBATH HEOIArONPHUATHBIE JKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOIO SKOJOTHYECKOTO MBIILUICHHS, 3KOJIOTHYECKON KYIbTYpHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHMKAaTUBHOM WU COLMAJIBbHOU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemohoouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHMS CHeNM(UKH XUMUM KaK HayKd, OCO3HaHUA €€ pOJIu B
dbopMHUpOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUHM I1€IIOCTHOTO
MPEICTaBICHUS 00 OKPY>KAIoIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxaéHHOCTH B 0COOOM  3HAYMMOCTH XUMHUU JIJII  COBPEMEHHOM
LIMBWJIN3ALIUN: B €€ TYMaHUCTUYECKON HANTPaBICHHOCTH U BaXKHOM POJI B CO3aHUU
HOBOM 0a3bl MaTepUaTbHON KYyJIbTYpHl, pEHNIEHWH TJI00aTbHBIX TPOOIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHHH YCIOBUI
YCIELIHOTO TPY/1a U SKOJOTUYECKU KOM(POPTHOM KU3HU KAXKIOTO YJieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUsl CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BATh
MoJTy4yaeMble 3HAHUS JIJIsl aHAJIu3a U OOBSCHEHMS SIBICHUM OKPYXAIOIIEero MUpa U



MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIMXCA JAHHBIX C I[EJIbIO MOIYYEHHS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEbHO HCIOJb30BATh XMMHYECKHE 3HAHMS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NI TENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSM TpyJia B pa3iuyHbIX chepax mpodeccruoHaabHOMI

JNEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MeTaHpeleeTHme PE3YJIbTAaTbl OCBOCHHA y‘{€6HOFO npecamMeTa «XUMUS» Ha
YPOBHEC CPCAHCTO 06HICFO 06pa3013aH1/151 BKJIFOYAKOT:

3HAYNMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBI€ IMOHATHSA, OTPAXKAIOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(l)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIHAII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U I[pyme);

YHUBCPCAJIBHBIC y‘l€6HI>I€ I[CﬁCTBHH (HO3HaBaT€HBHBI€, KOMMYHHKATHUBHBIC,

PETYJIATUBHBIC), o0ecTieunBaIOIINe dbopmupoBaHue (b yHKITMOHATBHOM
I'PaMOTHOCTH Y COIMAJIBHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CITOCOOHOCTH oOyyJaromuxcs WCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHUS M YHUBEPCAJIbHBIC ydeOHBIE
JEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPAXaroT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HaBaTeJbHBIM U
JEeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEILHO  (OPMYNHpPOBaTH W aKTyaJlM3UpPOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapamMeTpbl M KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEIISIMU;

HCTIOJIb30BAaTh MPU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTHUH W YCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU i1 KIACCU(PUKAIIMU BEIIECTB U
XMMHUYECKHUX PEaKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXJICHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B pPacCMaTPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMHUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) DJIEMEHTa, XuMUuyeckas (hopmyiia, ypaBHEHHE XUMUYECKON peakinu
— MPU pEIICHUH Y4YeOHBIX TMO3HABATEIBHBIX U MPAKTHYECKUX 3a7a4, MPUMEHATH
Ha3BaHHBIE MOJICJIbHBIC MPEIACTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0OB HAy4YHOI'O MO3HAHUSA BEIIECTB U XUMHUYECKHUX
peaKiuu;

(dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHWS M MPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIONATh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbrar, (HOpMyIUpOBaThH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM U TPOEKTHOU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIEHOMY
IIOMCKY METOJIOB PELICHHUS TPAKTUYECKUX 3a/]1a4, IPUMEHEHUIO Pa3JINYHBIX METOIOB
[MO3HAHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3NMYHBIX HWCTOYHHMKAX WHPoOpManuu (HAy4HO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpKaHHUS, CIPAaBOYHBbIE MOCOOUS,
pecypcbl MHTEepHETa), aHATM3UpOoBaTh WH()OPMAIUIO PA3IWYHBIX BHIOB U (OpM
MPEICTABIECHUS, KPUTHUYECKHU OLICHUBATH eé JOCTOBEPHOCTh "
HENPOTUBOPEYNBOCTb;



(opMynHpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPHU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM [IJs BBINOJHEHHS y4eOHBIX 3a1ad
OIPEIEIIEHHOIO TUIIA;

OpuoOpeTaTh OMNBIT MCMOIb30BAHUSA HHPOPMALUOHHO-KOMMYHHKATUBHBIX
TEXHOJOTUN U PA3IUUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  TpeACTaBiICHUS
uHpopmaiuu (cxembl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHboOpMaIMel: MPUMEHATh MEXNpeaMeTHble ((u3nueckue W MaTeMaTH4eCcKHe)
3HAKU U CUMBOJIBI, (OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJIsTHOCTH.

OBiageHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYHIECTBY OOCYXKIAaeMOI TeMbl B XOJ€ Ihajora u/uiu
JTUCKYCCUH, BBICKAa3pIBaTh  HUJeH, (QOpPMYyJIHpPOBaTH CBOU  NPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTALMEeH pe3yJbTaTOB IMO3HABATEIBHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENILHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBIIIOJIHEHUU
XUMHUYECKOTO SKCIEPUMEHTa, MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
0 pe3yjbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN MYTEM COIJIACOBaHUS MO3UILIMI B
X0J1e 00CYX/ICHUS U 0OMEHa MHCHUSMH.

OBJaeHne yHMBEPCAJIbHBIMY PeryJATHBHbIMH JIeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh W OCYILUECTBIISITh CBOIO TO3HABATEIbHYIO
NEATEIbHOCTh, ONpeAessiss €€ LeJu W 3aJayd, KOHTPOJHUpPOBaTb M IO MEpE
HEOOXOJUMOCTH KOPPEKTUPOBATh IMpeJjlaracMblii  aJlfOPUTM JIEUCTBHA TpHU
BBIMIOJIHEHUH Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3a/]ay, BbIOMpaTh Haumbojee
3¢ (deKTUBHBIN CcHoco0 MX pelIeHHs C y4€TOM IOJYYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUAX;

OCYULIECTBIISITh CAMOKOHTPOJIb CBOEH JIESITEIBHOCTH HA OCHOBE CAMOAHAIN3A U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpenmetrHbie pe3ysibTaTbl OCBOEHHS Kypca «OpraHudeckass XuUMMSD)
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, PO XUMHUH B IIO3HAHUU SBJICHUN TPUPOIHI,



B (OPMUPOBAaHUU MBIIUICHUSI U KYJIbTYphl JMYHOCTH, €€ (PYyHKIMOHAIBLHOU
IPaMOTHOCTH, HEOOXOAMMOM NJIsl PEIICHHs] MIPAKTUUECKUX 3a7a4 U 3KOJOTHUYECKH
000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 370POBBIO U MIPUPOIHOM Ccpee;

BJIAJCHUE  CHCTEMOM  XMUMHYECKMX  3HAaHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATalOIIME TOHATUSA (XUMUYECKHH DJIEMEHT, aToM, 3JEKTPOHHAs
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BEpHyTass U COKpaIllEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHbIA O0BEM, YIIIEpOAHBIN CKeNeT, QyHKIMOHAIbHAS TPYIINa, pauKal,
U30MEpHs, U30MEPBI, TOMOJIOTUYECKUH PsIJI, TOMOJIOTH, YTJIEBOIOPOIbI, KHCIOPO U
a30TCOAEPKAILINE COEAUHEHHsS, MOHOMEpP, IOJMMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJUHEHUS); TEOPUU U 3aKOHbl (TE€OpHsl CTPOCHHS
opranndeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI $I3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXalue B OCHOBE NOHMMAHHUS NPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKUX
ABJICHUN, (PAKTOIOTMYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, MOJIYYECHUH U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
NPaKTUYECKOU eI TENbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE MPU3HAKU TMOHATHM,
yCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILIECHUN OPraHUYECKUX COCITMHEHU I

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpaIIEHHOM)
dbopMyn1 OpraHMYECKMX BEIIECTB M ypPaBHEHHM XHUMHUYECKUX  PEaKIIHH,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JJIsl WILTIOCTPALMM HX
XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHaBIWBATh MPUHAJICKHOCTh HM3yYEHHBIX
OPraHWYECKUX BELIECTB II0 HMX COCTaBy M CTPOCHUIO K OINpEeAeIEHHOMY
KJIacCy/Tpynne CcoeluHeHUil (YTIeBOJAOpOJbl, KHUCIOPOJA M a30TCojAepiKalue
COEIMHEHUSA, BBICOKOMOJICKYJIIPHBIE COEIMHEHMS), JaBaTh KM Ha3BaHUS IO
cuctematnaeckoir HomeHnkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, MPOIWICH, AalETUJIEH,
ATWJICHTJINKOJb, TJHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu/l, MypaBbHHASI
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAas KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IIH0K03a,
bpyKTO3a, Kpaxmal, IeJITI0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XWMHUYECKOW CBS3U B
OpPraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATH IMOJOXKEHUS TEOPUU CTPOCHUS
oprannyeckux BemectB A. M. BytiepoBa jisi 00bICHEHUSI 3aBUCUMOCTU CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHMS; 3aKOH COXPAaHEHHS MAacChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTAB, CTPOCHUE, PU3NIECKUC
U XUMHUYECKHUE CBOWCTBA THUIMHWYHBIX TMPEACTABUTEIICH pa3INYHBIX KIACCOB
OpraHUYECKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, TPONIIICH, alleTUIIeH, OyTaaueH-1,3,
MeTuwiOyTaaueH-1,3, 6eH30J1, METaHOJ, ITAHOJI, STUJIICHTJIUKOJIb, TJUIEPUH, (HEHOI,
aneTaabJeru, MypaBbUHAs U YKCyCHasl KUCJIOTHI, TJIFOKO3a, KpaxMall, 1eJUTI0J103a,
aMUHOYKCYCHAasl KHCJIOTa), WIITIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHMH
YPaBHCHHSIMU COOTBETCTBYIONIUX XUMHUYECKUX pEaKIWH C WCIHOJb30BAHHEM
CTPYKTYPHBIX (POpMYT;

c(hOpPMHPOBAHHOCTh YMEHHS XapPaKTEPHU30BATh HCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbs (HE(DTh, MIPUPOAHBIN T'a3, YTOib), CIIOCOOBI UX MEPEPAOOTKU U MPAKTUUECKOE
NPUMCHEHHE TPOAYKTOB IepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCIICHHS 110 XUMHUYCCKUM
ypaBHCHHSIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WIIM MPOAYKTA
pEaKIUK 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 HCXOIHBIX BEIIESCTB
WM TIPOJTYKTOB PCAKIINHN);

c(hOpPMHPOBAHHOCTh YMCHHMH BJIQJIETh CUCTEMOW 3HAHWMH OO0 OCHOBHBIX
METOJIaX HAYYHOTO ITO3HAHMS, HCIIOIb3YEMBIX B XUMHUU TP U3YUYCHUU BEIICCTB M
XUMHUYECKUX SIBIICHUN (HaOJII0JIeHNE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJIg MPUHATUS PEIICHU B
KOHKPETHBIX JKM3HEHHBIX CUTyallusiX, CBS3aHHBIX C BEIECTBAMU U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUUECKOU
oCyJIoll U J1abopaTOpHBIM O00OpyJAOBaHWEM, a TaKXKe IIpaBUiia OOpaIeHUus ¢
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (TIPEeBpaIeHUs OPTaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOJTYICHHE
ATUJICHA U U3YYCHHE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIINN OPTaHUYECKHUX BEIIECTB,
JeHaTypalusi OEJIKOB MPHU HAIrPEBaHUU, LIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBHU
C TMpaBWJaMU TEXHUKH OE€30MAaCHOCTH TpU OOpalleHHH C BEHIECTBAMHU W
7a00paTOPHBIM ~ O00OPYNOBAaHHEM, TMPEACTABIATH PE3YIAbTAThl XMUMHUYECKOTO
DKCIIEpUMEHTa B (OpMe 3aMuCH YPaBHEHWH COOTBETCTBYIOIIMX PEAKIUN |
dbopMyIHpOBaTH BEIBOIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(hOpMHUPOBAHHOCTh yMEHUH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TONy4aeMyK) U3 pPa3HBIX MCTOYHUKOB (CpPEACTBA MAaCCOBOM
uHopmanuu, UHTepHET U Opyrux);

chOpPMHPOBAHHOCTh ~ YMEHHMHA  COONIOMATh  TpaBWjia  JKOJOTUYECKH
1IEJIeCO00pa3HOTO TOBEJEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IETAX
COXpaHEHHUsSI CBOETO 3JI0POBBSI M OKPYXKAIOMIEH MPUPOTHON Cpebl, OCO3HABATH



OMACHOCTh BO3JICHCTBUSL HA J>KUBBIC OPraHU3MBbl ONPEACIEHHBIX OPraHUYECKUX
BelllecTB, nmoHumasi cMmbica nokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBUICHUSI W NPEAOTBPALICHHUS KX BPEAHOTO BO3JECUCTBUS HAa OpPraHU3M
YeJI0BEKA;

JUIs 00Y4YaroIIMXCsl ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS: YMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CIIETBIX M CIHA0OBUIAIIUX OOYYAIOIIUXCA: YMEHHME HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaitns mis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOCHMsSI Kypca «OOIas ¥ HeopraHudeckas
XUMHUS» OTPaKaroT:

c(hOpMUPOBAHHOCTh  TPEJACTABICHUN: O XUMHUUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAY4YHOU KapTUHBI MUPA, POJIM XUMUHU B TIO3HAHWUHU ABJICHUU MPUPOJIBI,
B (OpPMHUPOBAHUN MBIIIJIEHUS W KYJbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U SKOJOTHUYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOTHOM Cpejie;

BJIQJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHMUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30ToI, S-, P-, d-
AJICKTPOHHBIC OPOHWTAIIM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKasl CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAsT pelIETKa,
TUNBl ~XUMHUYECKHUX  PEaKIUil, pacTBOp, DJIECKTPOJMTHI, HEIJIECKTPOJIUTHI,
BJICKTPOJIUTHYECKAs] JUCCOLMALINSA, OKHUCIWUTENIb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHYECKOW pPEaKIMyi, XMMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoanyeckuii 3akoH JI. M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPALICHUS SHEPrUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHUHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE INMOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTMYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BaKHEUIIIMX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHH BBISABIATH XapaKTEPHBbIC MPHU3HAKH TIOHITHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPHU
ONHCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHUN;

c(hopMHUPOBAHHOCTH YMEHHMM HCIIOJIb30BaTh XHUMHUYECKYIO CHUMBOJIMKY JJIs
cocTaBiicHUs (QopMysl BEIIECTB U  ypPaBHEHUW XUMHYECKHUX  PEAKIIHH,



cucreMmatnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble HA3BaHUS OTACIIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbld Ta3, YIJIEKUCIbIA ra3, aMMHaK, Tami€Has
W3BECThb, HETAIIEHAS] U3BECTh, MUTHEBAS CO/A, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUH ONPEIENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJl XUMHUYECKOMN
CBsI3U (KOBaJICHTHAsl, MOHHAs, METAJTMYECKasi, BOJIOPOIHAS) B COCTMHEHUSX, THUII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BeIecTBa (aTOMHas, MOJICKYJIsIpHas,
HMOHHAs, METAJTMYECKAsl), XapaKTep Cpeabl B BOJHBIX PACTBOPAX HEOPTraHUUECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHHUM YCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOpPraHMYEeCKUX BEIIECTB IO HMX COCTaBY K ONpEeNeIEHHOMY Kiaccy/rpymnrne
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIC THUIPOKCUJIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOJANYECKOTO 3aKoHa /JI.
W. MenneneeBa U 1EMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO QYHKITNH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XHMHUYECKHX 3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTteMbl
xuMudeckux snementoB JI. V. MenpeneeBa, WCIONb3ysl MOHATUSA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTEeTUUECKUE YPOBHI», OOBACHITh 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COCIWHEHUHN MO MEPHOJaM H
rpynmam [lepuoguueckoit cucteMbl XUMUYECKUX iieMeHTOB /. 1. Menneneena;

c(hOpMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BELIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHME TIE€HETUYECKON CBSI3M MEXKIYy HEOPraHUYECKUMH
BEILECTBAMU C TOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINA;

c(hOpMHUPOBAHHOCTh YMEHHsS KIACCU(PHUIIMPOBATh XUMHUYECKUE PEAKIUU TIO0
pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBYy pPEArupylolluX BELIECTB, TEIJIOBOMY
addekTy peaknnu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKkinuy, y4acTHIO KaTalu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABISTH YPAaBHEHHUS PEaKIUW Pa3IMIHbIX
THUTIOB, TIOJTHBIC ¥ COKPAIIEHHBIE YPABHEHUS PEAKIIMii HOHHOTO OOMEHA, YIUTHIBAs
YCJOBHUS, IPU KOTOPBIX 3TH PEAKIUH UAYT JO KOHIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAueCTBEHHBIM COCTAaB PA3JIMYHBIX HEOPraHUYECKUX BELIECTB, pPACIO3HABATH
OMBITHBIM MYyTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUECKUX
BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHHMI  pPACKpPhIBAaThb CYHIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIUA MOCPEACTBOM COCTABIICHUS SJIEKTPOHHOIO OanaHca
3TUX pEaKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOM
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHHUN XapaKTEPU30BaTh XUMUUYECKHUE MPOIECCHI,
JIe)KalMe B OCHOBE IPOMBILLICHHOIO IOJIYYEHUs CEPHOM KHUCJIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OONIMX HAy4YHBIX MPUHIUNAX U
AKOJIOTUYECKHUX MTPOOIeMax XUMHUYECKOTO TPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUS C HCIOIb30BAaHUEM
MOHSITUS «MAacCOBasi J0JIs BEIIECTBA B PaCTBOPE», 00bEMHBIX OTHOIIIEHHM ra30B MpU
XUMUYECKUX PEAKIUAX, MAcChl BEIIECTBA WM 00BbEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacCe WJIM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUH
BEIECTB, TEIUIOBOrO 3(dekTa peakiny Ha OCHOBE 3aKOHOB COXPAHEHHS MACCHI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUM COOJTIOJATh MTPaBUiIa MOJIH30BAHUS XUMUYECKOU
ocyJIol U J1TabopaTOpHBIM 000pYyJOBaHUEM, a TaKKe IpaBuia OOpaIleHHs C
BEII[ECTBAMHU B COOTBETCTBHU C MHCTPYKIIMSAMH TIO BBITIOJIHEHHUIO J1A0OPATOPHBIX
XMMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IIJJAHUPOBATh M BBIMIONHATh XUMHUYCCKUN
AKCIIEPUMEHT (Pa3yIoKEHUE MEPOKCHUA BOJOPOAA B MPUCYTCTBHMU KaTalM3aTtopa,
ONPENICICHUE CPEAbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO
WHJUKATOpa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIIHH,
peakiuu MOHHOTO OOMeHa, KauyeCTBEHHBIE peakIMu Ha cylbdar-, KapOoHAT- H
XJOPUI-aHUOHBI, HA KaTUOH aMMOHUS, PEIICHUE SKCIIEPUMEHTAJbHBIX 3aJad 10
TeMaMm «Metamiey U «Hemeramibl») B COOTBETCTBUHM C NpaBUIIAMH TEXHUKHU
0e30macHOCTH TP OOpaIlleHUH C BEIIECTBAMU M JTaOOPATOPHBIM 00OPYIOBAHHEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIHI U POPMYIUPOBATH BHIBOBI HA OCHOBE ITHX
pe3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh yMEHWH KPUTHYECKH AaAHAIM3HPOBATH XUMUYECKYIO
uHOpPMAINIO, TOy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpelCTBa MAacCOBOU
KOMMYHUKaluu, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWjIa  JKOJOTUYECKH
1enecooOpa3Horo MOBEJAEHUS B ObITY W TPYJAOBOM JAESTEIBHOCTH B LEAX
COXPAHEHHUSI CBOETO 30POBbS M OKPYKAIOIIEH MPUPOAHOM Cpenbl, OCO3HABATh
OMACHOCTh BO3JCHUCTBHS HA KUBBIE OPTAHW3MBbI ONPEACIEHHBIX BEIIECTB, TOHUMAs



cvpicn mokasarenss IIJIK, moscHSITP Ha mTpuMepax CHOCOOBI yYMEHBIICHHUS W
MPEAOTBPAILICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTraHU3M YEJIOBEKA;

JUIsl 00y4YaromIMXcsi ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3]IOPOBBS: YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TIO3HAHHUS BEIICCTB H
XUMHUYECKHUX SIBIICHUM;

JUISL CIIETIBIX M CIHA0OBUIAIIMUX OOYYAIOIIUXCA: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XMMHUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pasnea 1. TeopeTuueckne 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmet oprannueckoit xuMuu. Teopus
11 CTPOEHHS OPTaHUYECKUX COeTMHEHUH A. 3
M. bytneposa
Hroro mo pazneny 3
Pa3znea 2. YriieBoaopoanbl
2.1 [IpenenbHbIC YTIIEBOIOPOABI — aJTKAHBI 2
99 HenpenenbHbie yriieBo1OpObl: AJIKEHBI, 6 1
AJKaJUEHbI, AIKUHBI
2.3 ApomMaTHYECKHE yTIICBOIOPOIbI 2
24 [IpupoiHbIE UCTOYHUKH YTIJIEBOJOPOIOB U 3 1
UX mepepadoTKa
Uroro no pazueny 13
Paznen 3. Kucsopoacoaep:kanue oprannyeckue coeJuHeHust
3.1 Cruptsl. DeHon 3
3.9 Anbaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VrneBoasl 3 1




Hroro no pazneny

13

Pa3znen 4. A3oTcoaep:kamme opranHnyeckue coeuHeHust

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Hroro mno pazueny 3
Paznen 5. BoicokoMoJIeKyJISIpHbIE COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teoperudeckne 0CHOBbI XUMMU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cuctema XMMHU4YECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOroo0pasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro no pazaeny 13
Paznea 2. Heoprannueckast xumusi
2.1 Mertabl
2.2 Hemerans 1
53 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5
' BeIllECTB
Uroro no pazueny 17
Paszgen 3. Xumus u ;KM3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoapnrre | Ipaxrireciie u3yyeHusi = o0pasoBaTeibHbIe
padoThI padoTsbI pecypest
1 [Ipeamer opraHn4eckoi XUMHH, €€ 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopust cTpoeHHs! OpraHu4eCcKUX
2 coenunennii A. M. Bytneposa, eé 1
OCHOBHBIE MTOJIOKEHUS
[Ipencraienue o Kiaccuuxanuu
3 opraHuueckux Bemiects. Homenkiarypa 1
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHUs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHUECKUN Psifl
5 MertaH u 3TaH — OpocTeume 1
MIPE/ICTAaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 DOTUJIEH U IPONUIIEH — MPOCTEHIINE 1
MIPEICTAaBUTENN AJIKEHOB
3 IIpaktuyeckas padora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yUEHUE €T0 CBONCTBY
Ankanuensl. byraguen-1,3 u
9 MeTunoyTanuen-1,3. Ilonyuenue 1

CHUHTCTUYCCKOI'O KayuyKa U PC3UHLBL




AJNKUHBL; COCTaB 1 OCOOEHHOCTHU
CTPOEHUSA, TOMOJIOTUYECKUH PSI.

10 ..
AueruneHn — npocTteimumit
MIPEICTaBUTEND aJIKUHOB

11 Brruncnenus 1o ypaBHEHHIO XMMUYECKON
peakuuun

12 Apenbl: 0eH3011 ¥ TOIyoJl. TOKCHYHOCTh
apeHoB

13 ['enetnueckas cBs3b YIiIeBOAOPOJIOB,
MIPUHAJIEKAIUX K Pa3IMYHbIM KilaccaM
[IpupoaHbIE NCTOYHUKH YTIIEBOIOPOIOB:

14 MPUPOIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He)Th U MPOIYKTHI €€ mepepadoTKH
[IpupoHBIE HICTOUHUKH YIIIEBOIOPOJIOB:

15 MIPUPOJTHBIN Ta3 U MOMyTHBIC HEPTIHBIC
ra3bl, He)Th U IPOJIYKTHI €€ mepepaboTKH

16 KontponsHast pabota 1o pasueiny
«YTI1€eBOIOPOIBI»

17 [IpenenpHble OTHOATOMHBIE CIIMPTHI:
METaHoJI U 3TaHoi. BogoponHas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: 3TUIECHTIIUKOIIb
U TJMLEPUH
DEeHOI: CTPOCHHUE MOJIEKYIIBI,

19 ¢u3nyeckrne 1 XUMHYECKHE CBOMCTBA,
IIpUMEHEHHE

20 Anbnerupl: GopmManbIaerua u

alcTaabACTUa. AI_ICTOH




OnHOOCHOBHBIE NPE/ENIbHBIE KAPOOHOBBIE

21 KHCIIOTBI: MypaBbUHAS M YKCYCHAs

29 [Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»
CreapuHOBas U OJIECMHOBAS KUCIIOTHI, KaK

23 MIPEJICTAaBUTENH BBICIIHX KapOOHOBBIX
KHCJIOT

24 MpUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JCHCTBIE
CrnoxxHbie 2(UPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCJIOT. [ MIPOIIHA3 CIIOKHBIX
3¢upoB

26 Kupsr: runponus, mpuMeHEHHE,
OuoJorYecKasi posib )KUPOB
VYrieBoapl: cocTaB, KiIaccudUKaIus.

27 Bakneiimme npeacTaBuTeu: TIIIOK03a,
(dbpykTo3a, caxapo3a

08 Kpaxman u niemntoino3a kak mpupoIHbIe
TTOJTUMEPBI
KonTponbHas pabota no pazzaeny

29 «Kucnopoacoaepikaiiyue opraHn4ecKue
COEIMHEHUS»

30 AMWHBI: METHJIAMHWH U aHWJIHH
AMUHOKHUCIIOTHI KaK aM(OTEpHbIE

31 OpraHUYECKUE COCAUHEHUS, UX
Omoiornueckoe 3HaueHue. Ilentuap

39 benku kak mpupoHbIe

BBICOKOMOJICKYJISIPHBIC COCAUHCHUA




33 OcHOBHbIE IOHATHS XUMHUH ) 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[InmacTtmaccel, Kay4ykH, BOJJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUM DIIEMEHT. ATOM.
DneKTpoHHas KOHPUTYpAIIHs aTOMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMH4eckux aiaeMmenToB /I, W.
MenneneeBa, UX CBSI3b C COBPEMEHHOU
TEOPHEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XAMUYECKHX DJIEMEHTOB U UX COETUHEHUN
10 TpynIaM u nepuoiaM. 3Ha4eHHe
MEPUONUECKOTO 3aKOHA U CHCTEMBI
xumuueckux anemenToB [[.M. Mengeneesa
B Pa3BUTUHU HAYKH

CTpOGHI/Ie BelllecTBa. XUMHUUECKas CBA3b,
eé BHbI; MCXaHHU3MbI O6pa3OBaHI/I$I
KOBaJICHTHOM CBSI3H. BO,Z[OpO,Z[HaH CBA3b

BajieHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. BemecTra
MOJIEKYJIIPHOTO W HEMOJICKYJISIPHOTO
CTPOCHUS

Ilonsatue o AUCTICPCHBIX CUCTCMaAX.
HcTtuHHBIE U KOJJIOMIHBIE pacCTBOPBLI.
MaccoBas 1015 BelllecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COECIMHEHHUMN.
I'enernyeckas cBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

Knaccugukamums XuMU4eCKUX peakiuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMUYECKHUX PEAKLUAX

CkopocTtb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE pPABHOBECUE

10

[IpakTnueckas padota Ne 1. «Bausiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIUn»

11

DNEeKTPOTUTHYECKAS TUCCOIHAITHS.
[Toustre o BogopoaHOM mokasarese (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponus opraHuvecKux u
HEOPTraHUYECKUX BEIICCTB

12

OKHUCAUTENEHO-BOCCTAHOBUTEIHLHBIE
peakiuu. [lonsatue o0 anekTponuze
pacIiaBoB U pacTBOPOB CoJei

13

KonTponbHas pabota no pazzaeny
«TeopeTnueckne OCHOBBI XUMHUN»

14

MeTtannsl, UX NOJI0KEHUE B
[Iepuoanueckoil cucTteMe XMMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTpOeHHUs aToMOB. O01ne
(u3nuecKue CBOMCTBA METAIIIOB




15

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI
Ps HAIPSKEHUN METalIoB

16

XHUMHYECKHE CBOMCTBA BAKHEUIIINX
METaJUIOB (HATPUH, Kaui, KaJbluH,
MarHui, aJIOMUHUN) U UX COSMHEHUN

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHU I

18

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
COCTMHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemenue
SKCIEPUMEHTAJIbHBIX 3a71a4 M0 TeMe
«Mertamas»"

20

HemeTtamnel, MX OJ0KEHHE B
[Tepuoanueckoil cucteMe XMMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nYECKre CBOMCTBA HEMETAIJIOB.
AJIoTponus HEeMETaJuIoB (Ha puMepe
KHCIIOpoJia, cepbl, (hochopa u yriiepoaa)

22

XHWMHYECKUE CBOMCTBA TAJIOT'CHOB, CEPhI U
HUX COEINHEHUI

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u
HUX COEINHEHUI

24

XHUMUYECKUE CBOMCTBA yIJIEpOaa, KPEMHUS
U UX COeIUHEHUU

25

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEeIUHEHUN




26

O0o001IeHrEe U CHCTEMAaTH3alKsl 3HAHUH 110
TeMe «HemeTramnsl». Berauciaenus mo
YpaBHEHUSAM XUMUUYECKUX PEAKIUN U
TEPMOXUMHYECKHE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenune
HKCTIEPUMEHTAIBHBIX 3a7a4 110 TeEMe
"Hemetanmsi"»

28

KonTponbHas pabota no temam
«Metanael» 1 «HeMeTaiuien)

29

HeopraHquCKHe H OPraHn4cCKUuc
KHCJIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpPraHNn4€CKUC OCHOBAHHA

30

AMoTepHbIe HEOpraHU4YeCKHe U
opraHuueckue coequHenus. ['enernueckas
CBSI3b HEOPTaHUYECKHX U OPTaHUYECKUX
BEIECTB

31

Ponp xuMuu B o0ecIieueHun
3KOJIOTMYECKOM, SJHEPTreTUYECKON 1
MUIIEBON OE30MaCHOCTH, Pa3BUTHHU
MEIULIMHBI

32

[IpencraBienus 06 0OMKUX HAYYHBIX
MPHUHIUTIAX TPOMBIIIIICHHOTO OJTYYCHHUS
BAXHEHIINX BEIIECTB

33

Yenosek B MHUPEC BCUICCTB U MATCPUATIOB

34

XuMus u 310POBbLE UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34







YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Xumus, 10 xknacc/ Pymzutuc I'.E., ®enpaman @.I°., AKiinoHepHO€E 00IIECTBO
«M3narenscrBo «IIpocsemenue»
* Xumus, 11 xknacc/ Pymzutuc I'.E., ®enpaman @.I"., AkiimonepHoe 00111eCTBO

«M3narenscTBO «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET






