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NMOSACHUTEJBHAS 3AIIUCKA

[TlporpaMma @O XHMUU Ha YpOBHE CpenHero obuiero ob6pa3oBaHus
paspaboTtana Ha ocHoBe DenepanpHOro 3axkosa ot 29.12.2012 Ne 273-®@3 «O6
obpaszoBanuu B Poccuiickoit Pesepanun», TpeOOBaHUN K DPe3yIbTaTaM OCBOEHUs
benepansHON 00pa30BaTeNbHOM IPOrpaMMBbl CPEINHETO OOILEro 0Opa30BaHUS
(®OIT COO), npeacraBneHHbiXx B  DexepanbHOM  IOCYIapCTBEHHOM
obpazoBarensHoM craHgapre COO, c¢ yuérom Konuenuuu mnpenonaBaHus
yueOHOro mnpenMmera «XuMHS» B 00pa3oBaTeNbHBIX OpraHmsanusx Pocculickol
Denepaliiy, peATH3YIONMX OCHOBHBIE 00Opa3oBaTelbHblE IIPOrpaMMbl, U
OCHOBHEIX moNoxeHud «Ctpareruu pa3BuTHs BocnuTaHusi B Poccuiickoi
Deneparuu Ha nepuox no 2025 roma» (Pacnopsbkenwe IlpasButensctsa PO oT
29.05.2015 Ne 996 - p.).

OCHOBY IIOAXONOB K pa3paboTKe MporpaMMbl [0 XUMHHU, K OINPEIETICHUIO
o01reif cTpateruu o0ydeHMsl, BOCIIUTAHUS U Pa3BUTHs 00ydarOlIUXCs CpeaACcTBaMy
yuebHOro npeamera «Xumus» st 10-11 knaccoB Ha 6a30BOM ypOBHE COCTaBUJIH
xounentyansneie nonoxenus O®I'OC COO o B3auMo0OyCNOBIEHHOCTU LENei,
COIep)KaHUs, pe3yJbTaToB OOydeHHMs U TpeOOBaHMN K YPOBHIO IOIrOTOBKU
BBIITYCKHUKOB.

Xumugeckoe obpasoBanue, IIOJTy4aeMoe BBINTyCKHUKAMU
0011e00pa30BaTENbHON OpraHu3alluy, SBISETCS HEOThEeMIIEMOM YacThio HX
obOpazoBaHHOCTH. OHO CIYXUT 3aBepIIAOLMM 3TallOM peanu3alul Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEM, MNPUCYILNUX
LEJIOCTHOW CHCTeME XHMHUYECKOro OOpa3oBaHUs. OTHM LEHHOCTU KaCaroTCs,
MO3HAHUS 3aKOHOB IPUPOIBI, GOPMUPOBAHUSI MUPOBO33PEHUS U O0IIeH KyIbTyphbl
YelloBeKa, a TaKXKe OJKOJIOTWYeCKH OOOCHOBAaHHOTO OTHOLIEHUS K CBOEMY
3MOpOBBI0 M TpuUpoAHON cpene. Peamusyercs xumuueckoe oOpa3zoBanue
o0yJaroImmxcs Ha YPOBHE CpenHero obimero obpa3oBaHus CpeacTBaMu y4eOHOro
npeaMeTa «XUMUS», COAEpKaHWE U IIOCTPOEHHE KOTOPOro OMpefeieHBl B
nmporpaMMme MO0 XMMUM C y4€TOM CHeLUOUKH HAyKd XMMuM, €€ 3Ha4YeHUs B
TIO3HAHUU TPUPOJBI U B MATEpUANBHOW JXKM3HM OOILECTBA, a TaKkke ¢ y4ETOM
o0mux 1ened ¥ NPHUHLHUIOB, XapaKTEPU3YIOLIUMX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpenHero obiero odpasosanus B Poccuiickoit Oenepaliviy.

XuMUs KaK JJIEMEHT CHCTEMBI €CTECTBEHHBIX HayK MrpaeT ocolyio pojib B
COBPEMEHHOM IMBWIIM3AlMY, B CO3JaHUM HOBON 0a3bl MaTepUalibHOM KyJBTYpbI.
Ona BHOCUT CBO¥ BKJIaJ B GOPMHPOBAHKE PALIMOHATBHOIO HAYYHOIO MBIILIEHUS,
B CO3J@Hue I[EJIOCTHOTO TMpPEICTaBIeHUs 00 OKpYXaIOLEM MUPE KaK O €JUHCTBE
MPUPOABI W YeJIOBEKa, KOTOpoe (OpMHUPYETCs B XMMUM Ha OCHOBE NOHHMAaHUs
BEIECTBEHHOI'0 COCTAaBa OKPYKAIOIIETO MMpa, OCO3HAHMS B3aMMOCBSA3U MEXIY

CTPOCHHEM BELIECTB, UX CBOMCTBaMHM ¥ BO3MOXXHBIMH 00J1aCTIMU NPpHUMEHEHHUS.
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TecHO B3aMMOJEHCTBYS C OPYI'MMU €CTECTBEHHBIMK HayKaMmu, XUMUS CTala
HEOTHEMIIEMOM YacThIO MUPOBO KyJIBTYPHl, HEOOXOIUMBIM YCIIOBHEM YCIIELIHOIO
TpyJa M JKM3HHM Kaxmoro uineHa obmiectsa. CoBpeMeHHas XuMUsS KaK Hayka
cosumaTeNbHasd, Kak HayKa BBICOKMX TEXHOJIOIMM HalpaBieHa Ha pELIeHUe
rno6anbHeIX MPOOJeM YCTOMYMBOIO pa3BUTHUA 4YEJOBEYECTBA — CBHIPHEBOH,
SHEPreTHYECKOM, MUIIIEBOH, SKOJIOTHIECKOM OE30IIaCHOCTH ¥ OXPaHbl 310POBbS.

B cooTBeTcTBMM C OOIMMM LENSMU W TPUHLMIEAMU CpEIHEro o0LIero
obpazoBanus conepxanue npeamera « Xumus» (10-11 xnaccesl, 6a30B8e1l ypoBeHb
W3yYEHVs]) OPUEHTHPOBAHO NPEHMYIIECTBEHHO Ha OOILEKYIbTYPHYIO ITOANOTOBKY
o0yYaromuxcs, HEOOXOOUMYI0 UM [ BbIPaOOTKH  MHPOBO33PEHYECKHX
OPHEHTHPOB, YCHEIIHOIO BKIIOYEHMS B OKM3Hb COLMyMa, [POJOJIKEHUA
00pa3oBaHMs B PA3IUUHBIX 00J1aCTSX, HE CBSA3aHHBIX HENIOCPEICTBEHHO C XUMUEH.

CocrapnsiomuMy  npeaMeTa «XUMHS» SBISIOTCS 0a30Bbie  KypChl =
«Oprannyeckass xumuss» U «OOIMas U HeopraHudeckas XUMUs», OCHOBHbBIM
KOMIIOHEHTOM COJEpPKaHUsl KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOM HayKU: cucTeMa
3HAHHUH [0 HEOPTaHWYECKOW XMMUU (C BKIIOUEHUEM 3HaHUM K3 o0liel XuMuu) u
opranudeckoi xumuu. @OpMUPOBAHUE NAHHOW CUCTEMBI 3HAHUM NPU U3YyUYEHUU
npenMera obecreurBaeT BO3MOXKHOCTH PAcCMOTPEHHS BCEro MHOI000pasws
BEILECTB Ha OCHOBE OOILIMX MOHSATUM, 32aKOHOB U TEOPUM XUMUH.

Ctpyktypa comepxanus KypcoB — «Opranudeckas xumus» u «OOuias u
HeOopraHWYecKass XUMHsS» CQOPMUPOBaHA B NPOrpaMMe IO XMMHUM Ha OCHOBE
CHCTEMHOTO TOAXOJa K U3YYEeHHI0 Yy4ueOHOro Mmatepuana u 00ycioBIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  Da3BUTHEM  3HAaHUW  Ha  ONpeAenéHHBIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpraHUYECKOHM XKWMHUU BellecTBa
paccMaTpUBAIOTCS Ha YpPOBHE KIIACCHYECKON TEOpHUH CTPOCHMS - OpraHUYECKUX
COENWHEHWM, a TaKkKe Ha YPOBHE CTEPEOXUMUYECKUX U  3SJIEKTPOHHBIX
NpencTaBleHUil O cTpoeHuH BemlecTB. (CBeleHus 00 wH3ydaeMBIX B Kypce
BEIIeCTBAX MAIOTCS B PA3BUTHM — OT YTJIEBOAOPONOB IO CIOXKHBIX OMONOrUYecKU
aKTHBHBEIX COeIWHEHWH. B Kypce OpraHWYECKOW XMMUHU IIONYy4arOT DPa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMUs NEPBOHAYAIbHBIE
NPENCTABIEHUS O XMMUYECKOH CBS3U, KIacCU(UKALIMOHHBIX NIPHU3HAKaX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIECTB OT X CTPOEHUS, O XUMUYECKOU peakliUy.

[Toq HOBBIM YIJIOM 3peHHsT B ImpeaMere «XuMUA» 0a30BOro ypOBHs
paccMaTpUBaeTCs H3y4YeHHBI Ha YpPOBHE OCHOBHOIO 00lIero obOpa3oBaHus
TEOPETUYECKHA MaTepuan ¥ (aKTONOTMYECKHUe CBENEHWS O BEILeCTBaX U
XUMHUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmias ¥ HeopraHudyeckas
XUMHUS» OOYYAIOIIMMCS IIPENOCTABISIETCS BO3MOXXHOCTH ~OCO3HAaTh 3HAYEHHE
IIEpUOIUYECKOr0 3aKOHA C OOIIETeOPEeTHUECKUX M METOJOJIOTMYECKHX MO3ULNM,



ray0Xe IIOHSTh HCTOPUYECKOe W3MEHeHHe OYHKIMH 3TOro 3aKkoHa — OT
obo01aronel 10 O0BICHSIOUIEH U IPOTHO3UPYIOLIEH. B

EnuHas CHCTeMa 3HAHWN O BaXKHEMIIHX BEIIECTBAX, HX COCTABE, CTPOSHWH,
CBOMCTBax W NMPUMEHEHHH, @ TaKXK€ O XMMUYECKUX pPeaKLUsiX, UX CYLIHOCTU U
3aKOHOMEPHOCTSX IpOTEKaHus JomonHsercs B Kypcax 10 u 11 xmaccos
3]IEMEHTAMH COJEPXKaHUs, UMEIOMIUMU KyJbTYpPOJOTHYECKUA U TPUKIaJHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IIOHHMAHHIO B3aUMOCBS3M XUMHUM C
IpYTMMU HayKaMH, PacKphIBalOT €€ pojb B IIO3HABATEIBHOW U IPAKTUYECKOU
NEATENHFHOCTH YeOBEKa, CIOCOOCTBYIOT BOCHMTAHHMIO YBOKEHHS K [poueccy
TBOpYECTBA B 00JIaCTH TEOPUU U MPAKTUYECKUX NMPHIOKEHUN XUMUHK, TOMOTAIOT
BBHIITYCKHUKY OPUEHTHUPOBATHECS B OOINECTBEHHO U JIMYHOCTHO 3HAYKUMBIX
npobnemax, CBA3aHHBIX C XUMHEW, KPUTHYECKM OCMBIC/IMBATH MH(QOPMALHUIO U
MpUMEHSATh €€ [UIs TONOJHEHUS 3HaHWM, peIUIEeHUs UHTEeNIEKTyalbHbIX U
SKCIIEPUMEHTATBHBIX UCCIIEeIOBATEeIbCKUX 3a0ad. B menom comepxanue yueOHOTO
mpeamera «XHUMHS»  JAaHHOTO yPOBHS  H3Y4eHHS ODMEHTHPOBAHO Ha
dopMupoBaHre Y OO0YUaIOUIMXCS MHPOBO33PEHUECKOW OCHOBBHI [Jisi NTOHWMAaHUS
buocopcKkuX HOeH, TakuX Kak: MaTepHalbHOE €JUHCTBO HEOPraHUYeCcKOro U
OpPraHH4YecKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIECTB MX COCTAaBOM U
CTpOCHHEM, II03HABAEMOCTh IMPHUPOMNHBIX SBICHUN NyTEM OJKCIEPUMEHTa U
pelieHusT MNPOTHBOPEUMHA MEXIY HOBBIMU (akTaMd U TEOPETUUECKUMMU
MIPEAIIOCHIIKAaMHU, OCO3HAHNE POJIU XUMHUU B PEIleHUU SKOJIIOTHYeCKUX MpodiemM, a
Takxe mpobiemM cOSpeKEeHUsI IHEPreTUYECKUX PECYPCOB, ChIPbhs, CO3aHUs] HOBBIX
TEXHOJOTHI U MaTepUaioB.

B nmmaHe pemeHus 3amad  BOCIMTaHHUS, Pa3BUTHS U COLUAIU3ALUU
oOydaroImuxcs MPUHATHIE IIPOrpPaMMOM IO XMMHU IOAXOIbl K ONPEAeeHUIO
COIEp)XKaHUs U TIOCTPOSHMS NpeaMeTa NpedycMaTpuBaroT GOpMUpPOBaHUE
VHUBEPCAIBHBIX YyYeOHBIX JHeWCTBHMN, uMeomux 06a30BOe 3HAYEHHE JUIA
pPa3IMYHBIX BUIOB JEATENBHOCTU: pELIeHHs I@po0yeM, MOUCKa, aHaiu3a WU
00paboTK! HHPOPMAIMH, HEOOXOIUMBIX ATl IPUOOPETEHHUS OMBITa IPAKTUYECKON
M KCCIENOBATENbCKOM NEATENFHOCTH, 3aHUMAMONIEN BAKHOE MECTO B MO3HAHWM
XUMUK.

B npakTuke npenonaBaHHs XMMMM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHus, TaK U Ha YPOBHE CpPeHET0 001Iero o0pazoBaHus, IIpU ONpPeNesIeHUY
COIEPIKAaTEIbHON XapaKTePUCTUKU IieNlel HU3ydeHHsl IIpeiMeTa HalpaBlieHUueM
NIEPBOCTENEHHON 3HAYMMOCTH TPAJUIMOHHO Mpu3HaETcs (OPMUPOBAHKE OCHOB
XUMUYECKON HayKH Kak 00JacTh COBPEMEHHOIO €CTECTBO3HAHUS, NPaKTUYECKOH
JIEATEHLHOCTH YEJNOBEeKa M KaK OJHOTO W3 KOMIIOHEHTOB MUPOBOU KyJbTyphl. C
METOIMYECKON TOYKM 3PEHUs TAKOM MOIXOJ K ONpENeNIHMIO Lejeldl Hu3ydeHus
npenMeTa SBISIETCS BIIOJHE OIPaBIaHHbIM. ' |
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CornacHO [aHHOM TOYKE 3pEHHs ITaBHBIMU LETSIMU W3y4YeHUs IpeIMera
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) aBisrOTCS:

e (OpMHpPOBaHHE CHCTEMBl XHMHYECKUX 3HAHUM KaKk BaXHeWIuen
COCTaBIISIOIICH €CTECTBEHHO-HAYYHON KapTHUHBI MHpPa, B OCHOBE KOTOPOH
JeXaT KIIOYeBble NOHATHSA, QyHIaMEHTaIbHEIE 3aKOHBI U TEOPUH XUMMUHU,
OCBOECHME SI3bIKa HAyKH, yCBOEHHE U INOHMMAaHHE CYLIHOCTH HOCTYIIHAIX
000011eH T MUPOBO33PEHYECKOIO XapaKTepa, O3HAKOMJIEHHE C UCTOpHEH
UX Pa3BUTHS U CTaHOBJICHUS,;

e (OPMUPOBaHHUE U PA3BUTHE NPENCTARICHUN O HAYYHBIX METONAX MO3HAHUS
BEIIECTB W XHMMUYECKHMX peaKUui, HEOOXONUMBIX IJsi MPUOOpETEHUs
YMEHHUH OPHUEHTUpPOBATECS B MHpE BEHIECTB U XUMHYECKHX SIBIEHUM,
MMEIOIUX MECTO B IIPUPOJIE, B MPAKTUYECKOMN U TIOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHHUM U CLIOCOOOB AEATENBHOCTH, CBI3aHHEIX ¢ HAOIONEHUEM U
OOBsSCHEHMEM XHMHUYECKOTO OKCIEpPHMEHTa, COOJIFOJEHUEM  IIPABMUI
Oe301macHOro oopamieHus ¢ BEIeCTBaMH.

Hapsny ¢ stuM, conepikaTenbHas XapaKTepUCTUKA [eNed U 330124 U3ydeHus
IIpeIMeTa B POTpaMMe 110 XMMUH YTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUY
C HOBBIMH IIPHOPHUTETAMU B CUCTEME CpefHero odiero odpaszosanws. Cerogas B
NpernofiaBaHuy  XUMHMM B  OONbIIed CTeNeHd OTHAETCs  IIPEeaNoyTeHHe
IIPaKTUYECKOM KOMIIOHEHTE COAEpX aHUs OO0y4YeHHUs, OpUEHTUPOBAHHOM Ha
TIOJITOTOBKY BBIIIYCKHMKA 00OIEe00pa30BaTeNbHON OpPraHM3ally, BIAAEIOLIEr0 HE
HabOpoM 3HaHWM, a (GYHKIMOHAIBHOW I'PAMOTHOCTBIO, TO €CTh CIIOCODaMU U
YMEHHSMHU aKTUBHOI'O IIOJy4Y€HMsl 3HAHUM U NPUMEHEHHUS UX B PEalbHON KHU3HU
JUISl peLleHus IPaKTUIeCKUX 3a/1a4.

B cBA3M ¢ 3TMM INpud H3y4eHUH IpenMeTra «XHMHUS» IOMUHHPYIOLIEe
3HaUECHHUE NPUOOPETAIOT TaKue LM U 3a0a4u, KaK:

amanrtanys o0ydJaromyxcs K yCIOBHAM AWHAMHYHO PA3BUBAIOIIETOCT MUPA,
(GopMUpOBaHUE  HMHTEIUIEKTYalIbHO  Pa3BUTOM  JMYHOCTH, TIOTOBOM K
caMOO6Pa30BaHMUIO, COTPYIHHYECTBY, CAMOCTOATENBHOMY NPUHATHIO IPAMOTHBIX
pelIeHU B KOHKPETHBIX )XU3HEHHBIX CUTYallMsX, CBSI3aHHBIX C BEIIECTBAMHU U KX
[IPUMEHEHUEM;

dopMupoBaHHE Y OOYYAIOIIMXCS KIIOYEBBIX HABBIKOB  (KIIOUEBBIX
KOMIIETEHLIMM), HMEIOIUX YHHUBEPCAIbHOE 3HAYEHHE Ui Pa3jMyHBIX BUIOB
IEATENBHOCTU: pEIeHHs MpobiieM, MOUCKa, aHaIu3a U 00paboTKy HHGMOpPMALKY,
HEOOXOOUMBIX M NPUOOPETeHUs OIblTa JEeSTENBHOCTH, KOTOpas 3aHUMAET
BaXHOE MECTO B IIO3HAHUM XWUMHUHM, a TaKKe IS OLEHKU C TMO3ULKH
SKOJIIOTMYECKOM 0e30MacHOCTU XapakTepa BIUSHUS BEIIECTB W XUMHUYECKUX
IIPOLIECCOB Ha OPraHU3M 4YeJIOBeKa ¥ IPUPOIHYIO CPEeay;



pasBUTHE IO3HABATENbHBIX WHTEPECOB, MHTEIUICKTYalbHBIX M TBOPYECKMX
CIIOCOBHOCTEN 00yJArOIKMXCsl: CIIOCOOHOCTH CaMOCTOSTENBHO NPUOOPETATH HOBBIE
3HAHKS [0 XMMHUH B COOTBETCTBHH C JXU3HEHHBIMU NOTPEOHOCTIMHU, UCTIONIB30BATh
coBpeMeHHBle UH(MOPMALMOHHbIE TEXHOJIOTHM Jis MOUCKa U aHain3a y4eOHOH u
HAYYHO-TIONYJISPHON HH(OPMAIUY XUMUUECKOI0 CONEPKAHNS;

dopMupoBaHUe U pa3BUTHE y 00YyYArOILIMXCsl aCCOLUATHBHOTO U JIOTHIECKOro
MBILIIEHHAS, HAabGIFOqaTeNbHOCTH, COOPAaHHOCTH, aKKypPaTHOCTH, KOTOPhIE 0COOEHHO
HeoOXOMMMBI, B YACTHOCTH, NPU IUIAHWPOBAHWHM U ITIPOBENCHUU XHUMUYECKOIO
OKCIIEPUMEHTA; .

BOCIIMTAHHE Yy oOOydamommxcs YyOeKOEHHOCTH B TYyMaHWCTHYECKOH
HAIPaBIEHHOCTH XUMUM, €€ BaXXHOW DPONM B pEIleHWM INOOabHBIX MpodIeM
PallOHAIBHOTO [IPHPOONOIE30BaHNsl, OMOIHEHNUS SHEPIeTUUECKUX PECYPCOB U
COXpaHEeHHs IIPHPOJHOTO DPABHOBECHS, OCO3HAHMS HEOOXOMMMOCTH OepexHOro
OTHOLIEHHS K OPHPOJE U CBOEMY 3IOPOBBIO, @ TaKXKe MNPUOOpETEHHs OIbITa
HCIIONB30BAHUS IONYyYEHHBIX 3HAHWM I NPUHATHS TIPAaMOTHBIX DEIUEHUH B
CUTYalIUsIX, CBI3aHHBIX C XUMUUECKUMHU SBICHUSIMHU.

B yye6HOM IUlaHe CpegHero oOmero oOpa3oBaHMs NpeaMeT «XHUMHS
6a30BOr0 YPOBHS BXOJMT B COCTaB MPEAMETHOM 0bnact «ECTeCTBEHHO-HAYYHbIE
IPEeIMETBD».

O6i1iee YUCIO YacOB, OTBEASHHEIX IS U3YUEHHSs XUMUY, Ha 6a30BOM yPOBHE
cpenHero obiero obpasosanus, cocrapisieT 68 yacor: B 10 winacce — 34 waca (1
yac B Henemo), B 11 knacce — 34 gaca (1 gac B Henemo).



COAEP)KXAHUE OBYYEHMUSA
10 KJIACC
OPTAHUYECKAS XUMUSI

Teopernyeckue OCHOBbI OPraHH4YecKONH XUMUH

IIpeameT opraHu4ecKol XuMuu: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B'
IIOJlyYE€HUY HOBBIX BEILECTB M MaTepuaoB. Teopuss CTPOCHUS OPraHUYECKHX
coenuHeHuil A. M. bytnepoBa, e€ ocHOBHbIE NONIOXeHUSI. CTPYKTYypHEIE HOPMYIIE]
OpraHyd4ecKkux BemlecTB. [omonorus, wusoMepus. XUMHUYECKas CBS3b B
OpraHUYECKNX COEAUHEHUSX — OMHAPHBIE U KpPaTHBIE CBS3H.

IIpencraenenye o KiacCU(UKaLMU OpraHMYecKyX BemlecTB. Homenknatypa
OpraHMYeCKuX COENUHEHWM (cucTeMarudeckas) M TpPUBHUAJbHBIE Ha3BaHUS
BYKHEUIIMX IIPEICTaBUTENIEH KIAaCCOB OPraHUYEeCKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl H3Y4EHUs BELIECTB U WX [PEeBPalleHUN:
O3HaKOMJICHHE C oOpaslaMy OpraHHYeCKHX BELIECTB W MaTephajaMy Ha ux
OCHOBE, MOJEIMPOBAHUE MOJIEKY] OpPraHMYECKHUX BEILUECTB, HAOIIOJNEHUE U
ONKCaHKe JEMOHCTPALMOHHBIX OIIBITOB II0 IIPEBPAILEHUIO OPTaHUYECKUX BEIIECTB
IIpY4 HarpeBaHuH (I1JIaBleHue, OOyIJIMBaHUE U TOPEHUE).

YrieBoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, IOMOJOrm4eckud psa. MertaH u 3TaH —
[IPOCTEHIINE MPEACTABUTENIN aJIKAaHOB: (U3UYECKHe U XUMUUECKHEe CBOHCTBA
(peakuuy 3aMeLIEHUST U TOPEHWUs), HAXOXKIEHWE B IPUPOLE, I[OJYYEeHHE WU
IpUMEHEeHHe.

AJIKEHBI: COCTaB M CTPOEHME, TOMOIOTUYECKUM Psii. DTUNIEH U TIPOTIUJIEH —
IPOCTENINME IPENCTABUTENM AJIKEHOB: (U3WYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy THMOPUPOBAHMS, TaJOTCHUPOBAHMS, TUAPATALUK, OKHUCIEHUS WU
NOJMMEpHU3aliiK ), IONyYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueHn-1,3 u MetunOyrtaaueH-1,3: CTpoeHue, BaXkHeHIune
XUMHYECKHE CBOMCTBa (peakuusi nonumepusanuu). [lonyyeHre cCUHTETUYECKOTO
Kay4yKa ¥ pe3VHBI.

ANKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHUS, FTOMOJIOTUYECKUH psi. AleTusieH
— IpocTeHIM{ MNpeACTaBUTEeNb alKWHOB: COCTaB, CTpOeHHe, (u3uUecKue u
XMMHYECKUEe CBOMCTBA (peakluy TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TMIPATAIUH,
TOpEHUs), TONY4YCHHE U IPUMEHEHHE.

Apensl. beH3on: coctaB, cTpoeHUe, (QU3MUECKUE U XUMMUYECKHUE CBOHCTBA
(peakiuy raloreHMpPOBAHUS U HUTPOBAHUS), NONYUYCHUE U NpUMeHeHue. 701yon:
cocmae, CcmpoeHue, (pusuveckue U  XUMUYECKue  ceolcmea - (peaxkyuu

2aN02eHUPOBAHUS U HUMPOBAHUA), NOMYYeHue u npumererue. TOKCUYHOCTb
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apeHoB. ['eHeTuueckass CBA3b MEXIY YrIeBONOPOAaMHU, MNPUHALNIEKAMUMU K
pasmUYHBIM KJIaccaM.

IIpyponuble WCTOYHUKH YIJIeBOAOPOAOB. lIpwpoxwblii ras ¥ IONYyTHEIE
HedraHble rassl. Hedrs u eé mpoucxoxaenue. CrocoGsl rnepepabotku HedTH:
TIepEeroHKa, KPEKHHT (TepMHYECKHMH, KaTalMTHYECKuii), muponu3. I[IpomyKrbl
nepepaboTku HedTH, UX MPUMEHEHHE B NPOMBINIIEHHOCTH U B ObITy. KameHHbI!
yrojib ¥ MIPOAYKTHI €r0 NEPEPAOOTKH.

DKCIIEPUMEHTAIBHEIE METOIBl M3y4YEeHHUs BEIECTB M UX INPEBPaIleHui:
O3HaKOMJIEHHE C o0pasuaMy IUIacTMace, KaydyKoB U DE3UHBI, KOJUICKIUU
«Hebts» u  «Yrome», MONECIMPOBAaHME  MOJEKYJl  YIJIEBOJOPOJAOB U
raJIOreHONIPOU3BOIHEIX, [IPOBEAEHNEe IPAKTUUECKON PaboThl: MONydYEHUE ITUNIEHA
Y U3yUEHUE er0 CBOMCTB.

PacuétHrle 3a1a4u.

Brruncienus 0O YypaBHEHUIO XUMHUYECKOM peaklyu (maccel, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEINEeCTBA WJIMA MPOAYKTa pEaKlMy I10 W3BECTHBIM MAacce,
00BEMY, KOTMYECTBY OJHOIO U3 UCXOJHBIX BEIECTB UK IPOLYKTOR PEAKLIUK).

Kuciaopoxconepsxamye opraHu4ecKue coeAuHeHus

[IpenensHbple OOHOATOMHBIE CIUPTEL. MeTaHon # 3TaHON: CTPOCHHUE,
¢dusndeckue M XUMHUYECKHe CBOMCTBa (peakuuW C aKTUBHBIMU MeTajllaMu,
rajJIorTeHOBOIOPOIaMM, TOpeHHe), INpUMEHEeHHe. BomopoiHble CBA3HM MEXIy
MOJIEKyJlaMF CTIPTOB. JleficTBHEe METaHOa M STaHOIa Ha OPraHW3M. YeoBeKa.

MHOroaToMHbBIE CHOMPTBL. OJTWICHIVIMKONB W  IJIMLIEPUH: CTPOCHUE,
(Gu3MYecKre ¥ XUMHYECKHe CBOWCTBa (B3aUMONEWCTBHE CO LICJTOYHBIMU
MeTajljlaMM, KadeCTBEHHAs peaklis Ha MHOIOaTOMHbIe cHupThl). JlelicTBHe Ha
opraHu3M uenoBeka. [IpuMeHenye IIUIEepUHa U STUICHIITUKOJIS.

@eHONI: CTpOEHHE MOJEKYIbl, (U3NYecKHe U XHMUYECKHE CBOHCTBA.
Toxcuunocts denona. [Ipumenenue deHomna.

Anpneruasl U kemowwvl. DopManbAerul, aleTanbAerui: CTPOEHHUE,
Gu3MIecKHe U XUMUYECKHe CBOMCTBA (PEaKlMH OKHWCIIEHHs U BOCCTAHOBICHUS,
KayeCTBEHHBIE PEaKIIUt ), IIOIyYEHUE U IPUMEHEHNE.

OnHOOCHOBHBEIE TIpeleNbHble KapOOHOBBIE KHMCIOTEL. MypasbuHas U
YKCyCHas KHCIOTBL: CTpoeHMe, QU3MuecKue U XUMUUYECKUE CBOMCTBA (CBOMCTBE,
obue A Kjacca KHCIOT, PeakUus dTepuuKaly), Nody4YeHe U NpUMEHEHNE.
CreapuHOBas W OJIEMHOBAsl KHCJIOTHI KaK IPEACTAaBUTENH BBICIINX KapOOHOBBIX
KUCJIOT. MBUia KaK CONM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE NEHCTBHUE.

CrnoxHble >(QUpbl KaK POU3BOINHEIE KapOOHOBBIX KUCIOT. ['mapoius
cnoxkHbIX 3¢upos. XKupsl. ['uaponus xupos. [Ipumenenne xupos. buonoruueckas
POJIB KHPOB.




VraeBomsl: COCTaB, KjlacCH(HKalysg  YIIEBOAOB  (MOHO-, K- U
nonucaxapubl). [moko3a — mpocTeriyil MOHOCaXapu/l: OCOOEHHOCTH CTPOEHUS
MONEKYNBI, (U3UUecKwe ¥ XHMHYECKHe CBOWCTBA (B3aMMOIEHCTBUE ¢
rugpokcunom Memu(ll), oxucieHre aMMHadHBIM PacTBOpPOM OKcupaa cepebdpa(l),
BOCCTaHOBJIEHUE, OpOXKEHHE IIIOKO3bI), HaXOXKAEHUE B IPUPOLE, NPUMEHEHME,
6uonoruyeckas pois. DorocunTtes. PpyKTo3a KaK U30MEp IIIFOKO3BI.

Kpaxmai u IeJutrolio3a KaK IpUpojHble mnonuMmepsl. CTpoeHre Kpaxmana u
Henmono3sl. DPusnMueckre ¥ XUMUYECKUE CBOMCTBa Kpaxmana (THApOJus,
KayeCTBeHHAsI PeaKiysl C HOJIOM).

DKCIepUMEHTATbHbIE METO[bl H3Y4YEHHs BEIIeCTB M UX IPEBPallEHUM:
npoBefieHHe, HaOMIONeHUe M ONMCAHUE AEMOHCTPALMOHHBIX OIIBITOB: IOPEHUE
CIIUPTOB, KAa4eCTBEHHBIE pEaKIH{ OJHOATOMHBIX CIMPTOB (OKUCIEHHE 3TaHOIA
oxcugoM Menu(Il)), MHOrOaTOMHBIX CHHPTOB (B3aUMOJCHCTBUE TIIIULEPUHA C
runpoxcunom menu(Il)), anpnernnos (OKUCIEHME aMMHAYHEIM PACTBOPOM OKCHA
cepebpa(l) u rugpoxcumom wmeau(ll), B3aumonencTBHe Kpaxmaja C HOIAOM),
IIPOBEICHNE IPAKTHIECKON paboTel: CBOWCTBA PacTBOPA YKCYCHOM KUCIOTEI.

PacuétHrle 3amaun.

BrlunciieHuss MO YpaBHEHHMIO XHWMHYECKOW peaknuu (Macchl, 00BEMa,
KOJIMYECTBa MCXOQHOTO BEIECTBA WJIM NPOAYKTa pEaKLUy IO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM IIPOAYKTOB PEAKIINN).

A3zoTcoepiKaliie OpraHuYeCcKue COeJUHEHNS.

AMMHOKHCIIOTE Kak aM(pOTepHble OpraHudeckue coenuHeHus. Ousnyeckue
1 XMMHMYECKHE CBOMCTBa aMHHOKHCIOT (Ha MpuMepe ruliuHa). buonornyeckoe
3HAYEHWE aMUHOKUCIOT. IIenTr bl

Benkyd Kax NpUPOJAHBIE BBICOKOMOJEKYISIDHBIE coefuHeHus. [lepBuuHas,
BTOpPWYHAS M TPETUYHAs CTPYKTypa OeinkoB. XHMHYECKHE CBOMCTBA OEIKOB:
THOPOJIN3, JeHATYpalysl, Ka4eCTBEHHbIE peaKkluy Ha OeJKH.

OKCcIepUMeHTaNbHBIE METOABl W3y4YeHMs BELIECTB U UX IPEBpallCHUIN:
HaOJIOIEHHE U ONKCAHUE IEMOHCTPALMOHHBIX OIBITOB: AeHATypalys OeJIKOB IpH
HarpeBaHUM, [[BETHbBIC PeaKUy OENKOB.

BbicokoMoJIeKy /IS pHbIE COeJHHeHHS

OcHOBHBIE IIOHATHS XWMMHM BBICOKOMOJIEKYJISPHBIX COEIMHEHUM: MOHOMED,
MIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb NOJIUMEPU3ALIH, CPEAHAS MOJIEKYIAPHAs
Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISPHBIX COEOUHEHUH —
MONMMEpU3aLHsl U MOJTUKOHISHC AL '

OKCIIepUMEHTAIbHBIE METOABl H3Y4YEHMs BEUIECTB W UX NPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3laMi IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIIacTMace,
KayliyKOB.

MexnpeaMeTHBIE CBA3Y.



Peanu3zaius MeXIIpPeIMETHBIX CBI3€ NPU U3yUEHUN OPraHUUECKON XUMUU B
10 xiacce OCYIIECTBISETCS Yepe3 MCIONb30BAHME KaKk OOLIUMX EeCTECTBEHHO-
HAYYHBIX MOHSTHH, TaK ¥ MOHSATUH, SBISIOLIMXCS CHCTEMHBIMHU. JAJs OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI0 IUKIIA.

O6mIre ecTeCTBEHHO-HAYYHbIE MOHSTUS: SIBICHUE, Hay4HBIH (DaKT, rurnoresa,
38KOH, TEOpHs, aHAIW3, CHHTe3, KiaccuUKalys, NepuoardHOCTb, HabIoeHN e,
U3MepeHHe, SKCIIEPUMEHT, MOAEIMPOBaHUE.

duzrka: Marepus, OJHEpPrus, Macca, aToM, O3JeKTPOH, MOJeKya,
DHEPreTHYECKUN YpOBEHb, BEIECTBO, TelI0, OOBEM, arperatHoe COCTOSHUE
BEILeCTBa, (U3UUECKUE BEIMUMHBI ¥ €AUHULB] UX U3MEPEHUH.

buonorus: kimetka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OPraHU3ME,
doTocuHTE3, OHONOTMYECKUM aKTHBHBIE BellecTBa (OeNKH, YIVIEBOIbI, KUPHIL.
(hepMeHTSHI).

['eorpadus: MuHepaibl, TOPHBIE MOPOABL, MOJE3HBIE UCKONAEMBIE, TOILIUBO,
pecypchl. )

TexHONOrMs: NUINEBBIE IMPOAYKTHI, OCHOBBI PpAMOHANBHOrO [HUTaHUS,
MOIOIIIE CPENCTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHe IpenapaThl, MaTepualbl U3
HCKYCCTBEHHBIX ¥ CUHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIAS 1 HEOPTAHUYECKAS XUMU A

TeopeTnyeckue OCHOBBI XUMHH

Xumudeckuit sneMeHT. AToM. SImpo aToma, W3OTOIBL. - DAEKTPOHHAs
000104YKa. DHEPreTUYeCKUe YPOBHH, IOAYPOBHU. ATOMHBIE opOurtanu, s-, p-, d-
sneMeHThl. OCOOEHHOCTU pacIpeleNeHusl 3JIeKTPOHOB M0 opOuTansM B aTomax
3JIEMEHTOB NIEPBBIX YETHIPEX NEPUOI0B. DNEKTPOHHAS KOHPUTypalys aTOMOB.

[Tepuonuueckuii 3akoH ¥ Ileproauueckas cucTeMa XUMUYECKUX 3JIEMEHTOB
1. I. MenpgeneeBa. CBsi3b NepruoAMYECKOro 3akoHa U llepuonuyeckoll cucTeMsl
xumudeckux snemeHToB JI. Y. MeHneneeBa ¢ COBpEeMEHHO! Teopuel CTpOEHUs
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHUYECKUX OJJIEMEHTOB U
o0pa3yeMbIX HMMU MPOCTHIX M CIOXHBIX BEIIeCTB MO TIpyNNaM U I[EepHUOJaM.
3HaueHNe NEPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMUYECKass CBS3b. DBuHIBI XWMHMYECKON CBS3M
(KOoBaJIeHTHAsT HEMOJSIpHAs U TOJIApHas, MOHHAs, MeTaliMdeckas). MexaHU3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMMYECKOH CBA3M (OOMEHHBIM ¥ [JOHOPHO-
aKuentopHsiit). BomopoaHas cBsi3p. BalleHTHOCTE. JDIEKTPOOTPULIATENEHOCTD.
Cremnens oxkucnenus. VIOHBI: KaTUOHBI ¥ aHHOHBI.
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BemjectBa MONEKYISPHOTO M HEMOJNEKYJISpHOIO CTPOEHHS. 3aKOH
[IOCTOSTHCTBA COCTaBa BEIIECTBA. TUIBI KPUCTAUNINYECKUX PELIETOK. 3aBHCHMOCTE
CBOMCTBa BEIECTB OT TUIA KPUCTAUINIECKON PEIIETKH.

IlonsTe o nucnepcHBIX cucremax. VICTUHHBIE U KOJUIOWMIHEBIE PACTBOPEL.
MaccoBas 10 BellecTBa B pacTBOpE. :

Knaccuduxarus HEOPTraHUYECKUX COEIMHEHUH. Homenxknatypa
HEOPraHWYECKUX BELIECTB. ['eHeTHWUecKass CBSI3b HEOPraHWYECKUX BEIECTB,
IpUHALISKAMUX K Pa3IMYHbIM KJIACCaM.

Xumpyeckas peakuusa. Krnaccupuxanus  XMMHUECKUX — peakuui B
HEOPraHWYEeCKOW U OpPraHUYEeCKON XUMHUU. 3aKOH COXPaHEHUsS MaCcChl BEILECTB,
3aKOH COXPaHEHHs U NPEBPAILEHNs SHEPTUY NPY XUMUUECKUX PEeaKLUsX.

CxopocTh peaxnuy, € 3aBUCHMOCTH OT pa3iudHbIX (GakTopoB. O6paTuMbie
peakuuu. XuMu4deckoe paBHoBecue. DakTOpsl, BIUSIONME HA COCTOSHUE
xumuyeckoro pasHosecus. [lpunnun Jle [llarense.

DneKTponuTUIecKas aucconuanys. CuibHble U cnabple snektponutsl. Cpena
BOJHBIX paCTBOPOB BEILLECTB: KUCIasi, HEUTpaitbHas, IEI0YHAas.

OxucnuTe1bHO-BOCCTAHOBUTEIBHBIE PEAKLIUH.

OKCIIEpUMEHTAIbHEIE METOIbl K3y4YEeHHs] BEIeCTB KM WX IPEBpAIEHU:
nemoHcTpanus tabmun «Ilepuonudeckas cucremMa XMMHUYECKHX 3eMedTos /1. U.
Menneneesay», U3y4eHUE MOJENEd KPUCTAUIMYECKHX PEIIETOK, HaOMIofeHue U
ONMCaHME NEMOHCTPALIMOHHEIX M JIa0OPaTOPHEIX ONBITOB (pa3siolKeHHe NMEPOKCHAA
BOJIOPOZia B NPUCYTCTBHH KaTalu3aTopa, ONpPENe/IEHHEe CPeIbl paCTBOPOB BELIECTB
C IIOMOLIBIO YHHUBEPCAJIBHOIO HWHIAMKATOpa, PpEaKLUUW HOHHOrO oOMeHa),
[POBEJICHNE NMPAKTHYECKON paboTel «BiusHue pa3snudHbIX (PaKTOPOB Ha CKOPOCTH
XUMHAYECKOU pEeaKLUum».

PacuéTtHrle 3amayy.

Pacuétel 10 ypaBHEHMSAM XUMMUYECKUX peakuui, B TOM YHUCIe
TEPMOXUMUYECKHAE PaCYETHI, pacyd€Thl C HUCIONB30BAHHEM IIOHATHS «MaccoBasi
JOJIsl BELECTBaY.

Heopranmyeckasi XuMusi

Hemeramnel. Ilonoxenne HemerauioB B Ilepuopmueckod  cucreme
xuMmudeckux sneMeHToB [I. M. MeHpeneeBa U OCOOEHHOCTH CTPOEHUS aTOMOB.
Qu3nYecKre CBOMCTBa HEMETaJUIOB. AJUIOTPOIHST HEMETaIOB (Ha TNpUMepe
KHCJIOpOJa, cepsl, pochopa u yriepoaa).

XUMUYECKHAE CBOWCTBA BAXHEUINIUX HEMETAIOB (TATOT€HOB, Cephl, a30Ta,
docdopa, yrmepoma M KpeMHHMS) U MX  COEAMHEHU¥  (OKCUIOB,
KHCIIOPOACOAEPKAIUX KUCIIOT, BOJOPOIHBIX COSTUHEHU ).

[IpuMmeHeHne BaXXHEHIINX HEMETAIIOB U UX COEIMHEHUH.,
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Mertausl. Tlonoxenne MetaiioB B llepuoandeckoi cuCTeME XUMUUECKUX
snemenToB JI. Yi. Meunneneesa. OcoOEHHOCTH CTPOCHUS 3JIEKTPOHHBIX 000JI0YEK
atomMoB MeTawnoB. Obmue ¢puznyueckue cpolicTsa MeTannos. CruiaBbl METAJIOB.
DIIEKTPOXUMUYESCKUN P HAIPSHKEHUH METAJLIIOB. ' "

XUMUYECKHE CBOMCTBA BAKHEMIIHNX METAIOB (HATpui, Kanui, KajlbLui,
MAarHuii, alFOMUHKAN, IIUHK, XPOM, JKeJIe30, MElb) U UX COCAMHEHU.

Ob6uiue crocoObl monydeHus metaios. [Ipumenenue METAIIOB B OBITY U
TEXHUKE.

OKCIIepUMEHTAIBHBIE METONBl H3Y4eHHs BELIECTB M MX IPEBpAIlEHMH:
U3y4yeHWe KOJUTeKIWH «MeTamisl U CIUIaBbl», OOpa3lOB HEMETANIOB, DEIleHNe
SKCIIEPUMEHTANBHEIX 3a[a4, HaONIo/leHHe K OINHCAaHHE [EMOHCTPALMOHHBIX U
Tab0PaTOPHBIX OIBITOB (B3aUMOJCHUCTBHE MMIPOKCHIA AFOMUHUS C pacTBOpaMu
KHCJIOT U IIeJI04€eli, KaueCTBEHHEIE pEeaKIK Ha KaTHOHBI METaJUIOB).

PacuétHple 3a1a4u.

PacuéTtsl Macchl BelllecTBa MM 00BEMA Ta30B 110 HU3BECTHOMY KOJIHAYECTBY
BEIIIECTBA, Macce WM O0BEMY OJHOTO K3 Y4YacCTBYIOLIUX B peakLuu BELIECTB,
pacuéThl Maccel (00bEMA, KONHYECTBA BEIIECTBA) IPOAYKTOB PEaKLUK, ECIIH OIHO
13 BELIECTB UMEET NPUMECH.

XuMHuS H )KH3Hb

Pois XxuMuH B OOECIIEYEHUN SKOJOTMYECKOM, SHEePreTUUeCKOd U MUILEBON
0€30MaCHOCTH, Pa3BUTHH MeOHLUHBL. IIOHATHE O HaydHBIX METOAAX IO3HAHUS
BEILECTB U XUMHUECKHUX PEeaKIi.

[lpencraBnenus o060 OOmMX HAay4yHbIX MPUHLMOAX IIPOMBILIEHHOTO
MOJIy4YeHNUS BaXXKHEUIINUX BEIIECTB.

UenoBeK B MHpE BEIIECTB U MaTepHUaloB: BaKHEHIIWE CTPOUTENBHEIE
Marepuasl, KOHCTPYKIMOHHEIE MaTepuaibl, KpacKH, CTEKJIO, KepaMHKa,
MaTepHaibl I JJEeKTPOHUKYU, HaHOMAaTepHallbl, OPTaHWYECKUE U MUHEDAbHbBIE
yIOOpeHHUs. ' -

XuMusl W 300pOBBhE UeNOBEKa: IpaBMila HCIIOJIB30BaHUS JIEKAPCTBEHHBIX
TIpenapaToB, MpaBuia 0e30I1acCHOrO MCIONb30BaHMs NPENapaToB ObITOBONH XHMUU
B IIOBCEIHEBHOM KU3HU. '

MexrpenMeTHBIE CBS3H.

Peanuzaius MEXIPEOMETHBIX CBf3€d IIpH  H3YYECHUU obmeit wu
HEOpraHu4YecKod xumuu B 11 Kiacce OCyILECTBISETCS Yepe3 HCIOJIB30BaHUE KaK
OOLIMX eCTEeCTBEHHO-HAYYHBIX MOHSATHM, TaK U IOHATUMN, SBISIOLIMXCS
CHCTEMHBIMHU JIJI1 OTACIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO LKA,

OOf1ye eCTeCTBEHHO-HAY4YHbIE IOHSATHS: Hay4dHBIH (AaKT, I'UIIOTE3a, 3aKOH,
TEOpHs, aHauW3, CHHTe3, Kiaccudukauus, IepHOIUYHOCTh, HalOIIONeHNE,
9KCIIEPUMEHT, MOJENUPOBaHNE, U3MEPEHNUE, ABIIEHUE.
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OuspKa: MaTepusi, SHEPTUs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH,
W30TOII, PaIMOaKTUBHOCTb, MOJIEKYJIa, SHEPIeTUYECKUN YPOBEHb, BELIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, PU3UUECKUE BENWYUHBl U €IUHUALBI UX
U3MEPEHUS, CKOPOCTb.

Buonorus: KieTka, OpraHu3M, OJKocucTeMa, Ouocdepa, Makpo- u
MHKPO3JIEMEHTE], BUTAMIHEL, 0OMEH BEIIECTB B OpraHu3Me.

I'eorpadusi: MUHEpabl, TOPHBIE TOPOABI, ITOJNIE3HbIE HCKONaeMble, TOILUIUBO,
pecypCHL.

TexHonorus: XUMU4YecKasi MPOMBIIIIEHHOCTb, METAIYprusi, NPOU3BOACTBO
CTPOMTENBHBIX MATEPUANIOB, CEJIbCKOXO3SHUCTBEHHOE IPOU3BOACTBO, IIHILEBAs
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKass  [POMBILUIEHHOCTh,  [POU3BOACTBO
KOCMETHUYECKUX IPenaparoB, INPOU3BOACTBO KOHCTPYKLMOHHBIX MaTepUaloB,
3JIEKTPOHHAs IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.
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IIJIAHUPYEMBIE PE3YJbTATHI OCBOEHMS TPOT'PAMMEBI 11O
XUMHUHU HA BA30BOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUSI

JIMUHOCTHBIE PE3YJIbTATbHI

OI'OC COO ycranapnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOECHUS
OOyuaroIUMHUCST TPOrpaMM CpefHero obmero o0pa3oBaHMsi (JIUYHOCTHEBIM,
MeTanpeIMETHBIM M TNpeaMeTHBIM). Hay4Ho-MeTonuyeckod OCHOBOWM JUis
pa3paboTKy MIAHUPYEMBIX pe3yJbTaTOB OCBOEHHS IIPOrpaMM CpelHero obuiero
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIA MOAXOI.

B COOTBETCTBHUM C CHCTEMHO-ACSTENBHOCTHBIM IIOAXOAOM B CTPYKType
JWYHOCTHBIX PE3YJIBTATOB OCBOCHMS IpeAMeTa «XHUMHUS» Ha YPOBHE CPEIHETO
o01ero 00pazoBaHus BEIEIEHBI CIELYIOLHE COCTABMISIOIE!

OCO3HaHHE OOYYAIOUUMUCS POCCHUMCKON TIpaXX[IaHCKOHW HIAEHTUYHOCTH -—
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOIIPEAENIEHNUIO;

HaJIMyre MOTUBAIUK K 00y4eHHUIO;

L[eJIEHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHUX yOeXKIEHUH JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH ¥ HCTOPUYECKIX Tpaauluid 6a30BOM HAYKY XUMHUHU;

FOTOBHOCTE M CIIOCOOHOCTH OOYYarolUMXCsi PYKOBOJCTBOBATECS B CBOEU
JIESATENHHOCTH II€HHOCTHO-CMBICTIOBBIMU YCTAaHOBKaMHU, MNPUCYIIMMU LEIOCTHOU
CHCTEME XUMHUYECKOT0 00pa30BaHus;

HaJlMYKe TPaBOCO3HAHUS SKOJIOTUYECKOM KyIbTypbhl M CIIOCOOHOCTH CTaBUTH
1[eJTM ¥ CTPOUTH KU3ZHEHHBIE IIJIaHBl.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NOpeaMera «XUMUS» NOCTUTAIOTCS B
eNUHCTBE Y4YeOHOH ¥ BOCHUTATENBHOM MAEATENBHOCTH B COOTBETCTBHM C
I'YMAHUCTHYECKUMHU, COLUUOKYIBTYPHEIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU
¥ WIEaTaMH POCCHHCKOTO TpaXIaHCKOro OOILIecTBa, NPHHATHIMUA B OOILLECTBE
HOpMaM{ W  TpaBWIaMH  IIOBEJEHUsS, CIOCOOCTBYIOIMMYK  IPOLECCAM
CaMOIIO3HAHKS, CaMOpAa3BUTHS U HPABCTBEHHOI'O CTAHOBJIECHUS JIMYHOCTH
00yJaroIuxcs.

JINYHOCTHBIE pe3yNbTaThl OCBOCHMSA IpeaMeTa «XHMUsS»  OTPaXarT
C(hOPMHUPOBAHHOCTH OIbITA I[I03HABATENBHOM M IIPAKTHYECKOW [esTelIbHOCTH
00y4aroIuxcs 0 peanu3aliy IPUHATHIX B 0OLIECTBE LIEHHOCTEH, B TOM YUCIIE B
YacTH:

1) rpaxaaHcKOro BOCIUTAHUA:

0CO3HaHusl 00YYarOIIMMUCS CBOUX KOHCTUTYLMOHHBIX NPaB U 0043aHHOCTEH,
YBaXK€HHS K 3aKOHY U IIPABOIIOPSIKY;
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IpPEACTaBICHUS O COLHWAIBHBIX HOPMax U IIPaBUIAX MEXJIUYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM [EATENbHOCTHA IIPU CO3LAHUHU
y49eOHBIX IIPOEKTOB, PElIeHUN y4eOHBIX U [IO3HABaTENIbHBIX 3a[ad, BBINOJIHEHUU
XUMUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTA NOHMMAaTh U MPUHKMMATh MOTHUBBI, HAaMEpEHUs, JIOTUKY MU
apryMEHTHI IPYTUX MIPY aHAJ|3e Pa3IUMYHbIX BUIOB YUeOHO! NeSTEIBHOCTY;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMS _

[[EHHOCTHOIO OTHOWLICHUSI K HWCTOPHUYECKOMY U Hay4yHOMY Hacleauro
OTEYECTBEHHOM XUMHUY;

yYBaXXEHUs K IIPOLECCY TBOpPUECTBA B OONACTU TEOPUU M MPAKTUHECKOTO
[IPUMEHEHHUS] XUMHUH, OCO3HAHUS TOI'O, YTO NOCTHXKEHHUS HAyKd €CThb pe3yibTar
JUIATEIbHBIX ~ HAOMIOZEHMM, KpPONOTIMBBIX JKCIEPUMEHTAJbHBIX  [TOMCKOB,
TIOCTOSIHHOI'O TpyJia YUEHBIX U IPAKTUKOB;

MHTEpeca ¥ IIO3HABATEJIbHBIX MOTHMBOB B IOJNYUYEHUM U TOCIEAYIOIIEM
aHanu3e UHQOpPMAIMH O MEPEeIOBBIX NOCTHIKEHUSX COBPEMEHHON OTEUYEeCTBEHHOMH
XVMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHKS

HPaBCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TIOBEACHUS;

CTIOCOOHOCTY OLIEHMBATh CUTYalliy, CBA3aHHbIE C XUMUYECKUMY SBICHUSIMU,.
1 IPpUHHUMATL OCO3HAHHEIE PEIIECHUs, OPUEHTUPYICH HAa MOPalbHO-HPaBCTBEHHEIE
HOPMBI U LICHHOCTH;

FOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U IIOCTYIIKM CBOUX TOBapUIllel ¢
NO3ULIMM HPABCTBEHHBIX U IIPAaBOBBIX HOPM U OCO3HAHHE IMOCIENCTBHU ITHUX
TIOCTYIIKOB;

4) popmupoBaHHS KYJILTYPbI 310POBbSI:

MOHMMAaHUs LIGHHOCTeH 370poBOro U Oe3omacHoro ofpasa IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILEHHS K COOCTBEHHOMY GU3UYECKOMY U
TICUXUYECKOMY 370POBBIO;

cobmonesus mpaBuil 0e30macHOro oOpallleHHsl ¢ BeLIecTBaMU B OBITY,
IMOBCEHEBHOM XU3HU U B TPYLOBOU AEATEIILHOCTY;

MOHMUMAHUS [EHHOCTU NPaBUJ UHIAWBUIYANBHOIO U  KOJIJIEKTUBHOTO
0e3011acHOr0 MOBEACHUS B CUTyalUsX, YTPOKAIOLIUX 3I0POBbIO U XU3HU JIFOEH;

OCO3HAHUS TOCIEACTBHN M HENPUSTHS BPEAHBIX NpPUBBIUEK (ynoTpedieHus
aJIKOTOJIsI, HAPKOTUKOB, KypEHHUS );

S) TpyA0BOro BOCHMTAHUSA:

KOMMYHMKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-KCCIIen0BaTeNbCKON
JESTENBHOCTH, OOIIEeCTBEHHO IIOJNEe3HOW, TBOpUYECKOW W Apyrux BHaax
IesITENbHOCTY;
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YJCTAaHOBKM Ha aKTUBHOE Yy4YacTH€ B pEIUCHHM NPaKTHYSCKUX 3a/ad
COLIMANIEHOM HaMpaBlIEeHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

WHTepeca K MPaKTUYECKOMY M3y4eHHUIO Npodeccuii pa3iuyHoro pozia, B TOM
YrciIe Ha OCHOBE MPUMEHEHUsI IPEIMETHBIX 3HaHUH 110 XMMUH;

YBAXEHUS K TPY/LY, JEOIIM TPyAa ¥ pe3ylabTaTaM TPYLOBOU [esITe/IbHOCTH;

TFOTOBHOCTM K OCO3HaHHOMY BEIOOpY UHAMBUOYAJIBHOW TPAEKTOPHUU
obpaszoBanusi, Oynmymieil mpodeccHd U peanu3alliy COOCTBEHHBIX JKU3HEHHBIX
IUIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMMUM, UHTEPECOB U
noTpebHOCTEH 0011ECTBA;

6) 3K0JIOrHYe€CKOr0 BOCIIHTAHMS :

SKOJOTHYECKH LIEeJIECO00pa3HOro OTHOLUCHWsS K IpPUPOZE, KaK HCTOYHHUKY
CYILIECTROBAHUS KU3HU Ha 3eMIIE;

[IOHMMaHHUS TJIO0ATBHOTO XapakTepa 3KOJOTMYEeCKUX MpOoOseM, BIUSIHUS
5KOHOMMYECKHX IIPOLIECCOB Ha COCTOSIHUE MPUPOJHOMN U COLIUAIBLHOM CPEIb;

OCO3HAaHMS HEOOXOOMMOCTH WCIIOJNIb30BAHMS JOCTVWIXKEHUN XUMHU IS
peIeHys BOIPOCOB PallHOHAIBHOIO IIPUPOIOIIONIE30BAHMS;

aKTUBHOTO HENPUSATHS JEWCTBUM, IPUHOCHILIMX BpEL OKPYXKaKOIIEH
TIPUPOIHON cpele, yMEHHs IPOrHO3MPOBaTh HEOJArONPUATHBIE JKOJIOTHYECKUE
TIOCJIEICTBUS NTPEANPUHUMAEMBIX NEHUCTBUM U NIPENOTBpallaTh UX;

HAJINYUs PA3BUTOrO SKOJIOTUYECKOr0 MBIIUICHHUS, SKOIIOTUYECKON KYJIBTYPBI,
OIBITA NeSITENBHOCTH 9KOJIOTHYECKOH HalpaBIeHHOCTH, YMEHUS
DYKOBOZCTBOBATHCSI MU B II03HABATEIbHOM, KOMMYHMKATHBHOW W COLMAlIbHON
NpaKkTHKe, CIOCOOHOCTM U YMEHHS aKTHBHO IIPOTHUBOCTOSTL UIEOJIOTUU
xemodobuu;

7) HeHHOCTH HAYYHOI'O MO3HAHHUSA:

C(OPMHUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON IPaKTUKH;

[OHUMaHHUS CcHenuPUKd XUMUM KaK HayKH, OCO3HaHus €€ pojiu B
(GOpPMUPOBAHUY PALMOHANBHOTO HAYyYHOrO MBILUIEHMS, CO3[HAHWM LIEJTOCTHOIO
npefcTaBieHus 00 OKpYXarolleM MHpe KaK O €IMHCTBE IPUPO/BI U 4YeJIOBEKa, B
NO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEM M pelleHHH MpodJeM COXpaHEHUS
NIPHPOJIHOIO PaBHOBECHS;

yOeXKIEHHOCTH B OCO0OM 3HAYMMOCTH XWMHM Ul  COBPEMEHHOM
[UBUANM3ALMNA: B €€ TYMaHUCTUYECKOM HANpaBIE€HHOCTH U BAXHOW pPOJH B
CO3IaHUU HOBOM 0a3bl MaTEPHUAIBHOM KyJIbTYpPhI, PELICHUHU IN100albHbIX IPodieM
YCTOMYMBOTO Pa3sBUTHS YeJOBEYECTBA — CHIPHEBOM, SHEPIETUYECKOM, MUILEBOW U
5KOJIOTHYECKOM O€30MacHOCTH, B PA3BUTUM MEAULIMHBI, OOEClEeYeHHU YCIIOBHM
YCIIENIHOrO TpyAa U OSKOJOTMYeCKH KOMGOPTHON IKM3HW K&KIOro HJeHa
o0I1IecTBa;
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€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HaHUs, UCHONb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIMOJIB30BaTh
MoJTydaeMble 3HAHUS IS aHAu3a U OOBSICHEHUS SBICHUN OKPYXKaIOIEr0 MUPa U
MPOUCXOANIUX B HEM M3MEHEHHUMH, YMEHHUS J€NaTh 0GOCHOBAHHBIE 3aK/TIOUEHUS HA
OCHOBE Hay4yHBIX (DaKTOB X UMEIOLMXCS [aHHBIX C LEJIbI0 TOJy4eHUs
JTOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIONB30BaTh XUMMYECKHE 3HAHUS I
pelueHus MPo0JeM B pealbHbIX KU3HEHHBIX CUTYallUsIX;

MHTepeca K MO3HaHUIO ¥ HCCIIeI0BATENILCKOM NEATEIEHOCTH;

FOTOBHOCTH M  CIOCOOHOCTM K  HENpPephIBHOMY  OOpA30BaHUI U
caMO00pa3oBaHMIO, K aKTMBHOMY IMIOJNyYEHHIO HOBBIX 3HAHUM [0 XHUMHH B
COOTBETCTBUHU C XU3HEHHBIMH MOTPEOHOCTSIMU; '

HHTepeca K OCOOEHHOCTSIM TpyZAa B paslUuHBIX cdepax mpodecCHOHATBEHOM
NesTeIbHOCTH.

METAIIPEJMETHBIE PE3VJIbTATHI

MeranpeaMeTHble pe3yIbTaThl OCBOCHUS Y4eOHOTO NMpeamMeTa «XuMHsS» Ha
YPOBHE CpeIHEro o0IIero 00pa3oBaHus BKIIOYAIOT:

3Ha4YMMBle I (OpPMHUpPOBaHMS  MHUPOBO33pEHUS  O0yYaroIIuXcs
MEXIUCLIUIUIMHApHBlEe (MEXIIpeIMeTHbIe) OOIeHayYHbIe TOHSTHS, OTPaXKaroLye
IIEIOCTHOCTh HAy4YHOM KapTUHBl MHUpa U CHEHU(UKY METOMAOB IIO3HAHNS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEILECTBO, SHEPTHs, SBIEHHE,
NpoLECcC, CUCTEMA, HAy9HbIM (DaKT, NPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOPHs, UCCIIEIOBaHKE, HAOMOAECHHE, U3MEPEHHE, SKCIIEPUMEHT U APYTiUe);

YHUBEPCAIbHEIE y4eOHble NeHCTBUs (IIO3HABATEIbHbIE, KOMMYHUKATHBHEIE,

PETyISTUBHEIE), obecrieunBaronye (dbopMupoBaHue (GYHKLHOHABHOM
IPaMOTHOCTY ¥ COLMAJIbHOM KOMITETEHIIUMU O0YUarOIIUXCs;
CIIOCOOHOCTH O0y4aroIIMxCcst VICTIOJIB30BaTh OCBOEHHBIE

MEeXIUCUUILIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpCasibHbIE yueOHbIe
IEHUCTBUs B II03HABATEILHOU U COLIMAJIbHON MTPaKTHUKE.

MertanpeqMeTHbIE pe3yabTaThl OTPAKAIOT OBIAACHHE YHHBEPCAIbHBIMU
y4eOHBIMM  IIO3HABATENbHBIMHM, KOMMYHMKATUBHBIMU U  DECYJIATUBHBIMU
JEVCTBUSIMH.

Ognagenne YHHBepCaJIbHbIMH y4eOHbIMH NO3HABATEAbHBIMH
NEeHCTBUAMMU: ' )

1) 6a3oBble JIOTHYECKHE JeHCTBHA:

CaMOCTOSITENIBHO  (OPMYNIMpPOBaTH UM aKTyallU3UpOBaTh  Mpobiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh; )
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ONpeNeNndaTh LENu NEATeNIbHOCTH, 3adaBasl IapaMeTpbl U KPUTEpUd UxX
IOOCTHIXEHHUS, COOTHOCUTDH PE3YNIBTATHI AEITEIBHOCTU C MMOCTABIEHHBIMU LIENSIMU;

KCIIONB30BaTh IPU OCBOEHUM 3HAHUM MPUEMBI JIOTHYECKOrO MEIIICHHS —
BEIZIEJISTE XapaKTepHBIC NPU3HAKU MOHATHM U YCTaHABIWBATH WX B3aWMOCBS3b,
HCIIOJIE30BaTh COOTBETCTBYIOIIME IOHATHS Ul OOBSICHEHUs OTACNbHBIX (aKTOB U
SIBJICHUM;

BEIOMpaTh OCHOBAaHMS ¥ KpPHUTEPUH JUIS KIACCU(DUKAIMK BELIECTB U
XUMUAYECKUX PEaKIuii;

yCTaHaBIKMBaTh IPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIOY H3y4YaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHUYECKUE paCCYXICHUs! (MHAYKTUBHbBIE, NEAYKTHBHBIE, II0
AHaJIOTHK), BBIABIATH 3aKOHOMEPHOCTU U IIPOTHBOPEUUS] B PACCMATPUBAEMBIX
ABJICHUSX, GOPMYIHPOBATE BHIBOBI U 3aKJIIOUECHIS; .

IIPUMEHSTE B IIpOLIECCe MO3HAHUS, UCIIONB3YEMbIE B XUMUH CHUMBOJIUYECKHE
(3HaxoBBIe) MOZENH, TPEOOPa30BEIBATE MOJEIbHEIE NPEACTABIEHNS — XUMUYECKUH
3HaK (CHMBOI) O3JIEMEHTa, XUMHYecKas (OopMyla, ypaBHEHUWE XUMHUYECKOH
peaknyMy — IIPH PpeIleHUH Y4eOHBIX IO3HABATEIbHBIX M IPaKTHYECKMX 3ajady,
OPUMEHSATh Ha3BaHHBIE MOJENBHEIE NIPEACTAaBICHNUS ISl BBISBICHUS XapaKTepPHBIX
TIPU3HAKOB M3Y4YaeMbIX BEILECTB U XUMUYECKUX PEaKIIMii.

2) 6a30Bble HCCIEIOBATEIBCKHE AeCTBHSA:

BIaJEeTh OCHOBAMM METOJOB HAYYHOIO ITO3HAHMS BEIIECTB W XUMUUECKHX
peaxiuii;

dopMyIHUpOBAaTh LENH U 3aJa4¥ UCCIIEN0BAHMS, UCIIONL30BaTh IIOCTABICHHEBIE
U CaMOCTOSTENIbHO C(OPMYyIMpPOBaHHBIE BOIPOCHI B Ka4yeCTBE HHCTPYMEHTA
MIO3HaHKs ¥ OCHOBBHI A/ (POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUILHOCTU
BBICKa3BIBAEMBIX CYKICHUM;

BIaJIETh HABBIKAMKM CaMOCTOSATENIBHOIO IIIAHUPOBAHUS U I[IPOBEICHUS
YYEHUYECKUX SKCIIEPHMEHTOB, COBEPIICHCTBOBATE YMEHHUS HAOM0IaTh 33 XOA0M
npolecca, CaMOCTOSTEIbHO IIPOrHO3UPOBATE €ro pesynsTaT, (hOopMyJIupOoBaTh
0000IIEHNS U BEIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIILTATOB UCCIIEI0BaHNUS,
COCTaBIIATh 0OOCHOBaHHBIM OTYET O MpOAeIaHHOM paboTe;

nproOpeTaTh OMNBIT YYEHHWYECKOM MCCIeNOBATENbCKOM U MPOEKTHOM
JOESATENBHOCTH, IPOSBIATE CIOCOOHOCTH U TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METOLOB DpEIIEHHsI INPaKTUYECKUX 3afay, MPUMEHEHHIO pPa3IdYHBIX
METOJOB ITO3HAHUS.

3) paGora ¢ uHpopManHeii:

OpHMEHTHPOBAThCS B pas3jIMYHBIX MHCTOYHUKAX HUHPOpMauuu (HAy4HO-
NOMyJiIpHas JMTEparypa XUMHUECKOrO COIEep)KaHMs, CIpaBOYHBIEe Mocobus,
pecypcel MHaTepHeTa), aHanu3upoBaTh MHGOPMALUIO PA3IUYHBIX BUIOB U (HOpM
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IIpEeLICTaBIICHUS, KPUTHYECKU OLIEHUBATh eé JOCTOBEPHOCTH U
HEIIPOTHBOPEYHBOCTE; _ .
(hOpMyTUpOBaTh 3alpOChl U NPUMEHATH Pa3YHbIE METOMLI NPY MOUCKE U
orbope uHGOpPMaAIMU, HEOOXONUMOW [UIS BBHIMOJHEHMS YyueOHBIX 3a1ay
OIIpeIeIEHHOrO THIIA; )

NpUOOPETATh ONBIT WCIOJB30BaHUS HHOOPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH ¥ pa3IUYHbIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO ~ BHIOMpaTh  ONTUMANBHYRD  (GOpMYy  IIpeAcTaBlIEHUS
MH(OopMauuu (cxeMbl, rpadyKy, IUarpaMMBl, TaGIULBL, PUCYHKU U APYTHE);

UCIIONb30BaTh HAy4YHBIA $A3BIK B KadecTBe CpeacTBa mpu pabore ¢
XAMUYECKON MH(OpMalUeH: IPUMEHATh MeXnpeaMeTHble (dusuueckue wu
MaTeMaTUYECKHE) 3HAKKU ¥ CUMBOJIEI, GOpMyYJIbl, a00peBUaTypbl, HOMEHKIATYPY;

HCIIOJNIB30BaTh ¥ MNPeoOpa3oBEIBATH 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HarsIHOCTH.

Osiiasenne yHuBepCcaTbHBIMH KOMMYHHKATHBHLIMH JeHCTBUAME:

3a[1aBaTh BOIIPOCHI I10 CYLIECTBY OOCYXIaeMOl TEMBI B XOJ€E AUanora u/uiu
IWCKYCCHM, BBICKa3hIBaTh HIEHM, (OPMYJIHpOBaTH CBOU  MPEIOKEHUS
OTHOCHUTEBHO BEIIIOJIHEHUS IPEIOKEHHOH 3a1a4M;

BEICTYyIIaTh C IIPE3EHTALlMeHl pe3yJbTaTOB ITO3HABATEIBHON NeSTEILHOCTH,
IOJTy4EHHBIX CAMOCTOSITENILHO MM COBMECTHO CO CBEPCTHHKAMH IPY BBIIOJIHEHUH
XUMHWYECKOTO SKCIEPUMEHTa, IIPAKTUYECKOM paboThl [0 MCCIIEIOBAHUIO CBOMCTE
M3y4aeMBbIX BEIIECTB, pealu3alyyi y4e0HOro NpoeKTa U (hOpMyIUpOBaTh BBIBOJL
II0 pe3ylbTaTaM NPOBEAEHHBIX UCCIEAOBaHUNA MyTEM COIIACOBAHHUS MO3ULUY B
xoJe obCcyxaeHus U oOMeHa MHEHUSAMH.

OgJ1ajeHHe yHHBePCAJIbHBIMEA PEryJISTHBHBIMHE e CTBHUSIMA:

CaMOCTOSATENBHO IJIAHUPOBaTh M OCYLIECTBJATh CBOK IO3HABATENBHYIO
AeSTENbHOCT, ONpeseNss e Leld W 3afaud, KOHTPONMPOBaTh M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATh IpPEIaraeMblii aNTOPUTM AeHCTBHIA npu
BBINMOJIHEHUH Y4eOHBIX M MCCIENOBAaTENbCKUX 3ajad, BhIOMpaTh Haubosee
5(QheKTHBHBIM Cnoco6 HX pemieHHus ¢ y4ETOM IOJy4YeHHs HOBBIX 3HAHHUN O
BEIIECTBAX ¥ XUMHUYECKUX PEaKIUsiX;

OCYLIECTBJISATE CAMOKOHTPOJIb CBOEH NEATENILHOCTH Ha OCHOBE CaMOAHAIM3a
1 CaMOOLIEHKHY.

INNPEAMETHBIE PE3YJbTATHI

10 KJIACC
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IIpenmerHple pe3ynbTaTel OCBOEHHS Kypca «Opranuueckas XUMUS»
OTpaXkaroT:

COPMHUPOBAHHOCTh  INPEJICTABIEHUA O XUMHWYECKOM  COCTaBIAOLIEH
€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, pOJNU XUMHH B T[O3HAHUKA SBICHUN
NpUPOABI, B (QOPMUPOBAaHUM MBIIUICHUS W  KYJIbTYPBl JIMYHOCTH, €&
(QYHKUMOHATLHOM MPAMOTHOCTH, HEOOXOAMUMOM ISl pelleH s] NPaKTUYECKUX 3a1a4
¥ DKOJIOTMYECKH OOOCHOBaHHOIO OTHOIICHWS K CBOEMY 3I0POBBIO U MPUPOIHON
cpene;

BIQJCHAE  CUCTEMOM  XMMHYECKMX  3HAHHUH, KOTOpas  BKIHOYAET:
OCHOBOIIOJIATAIOIKE TIOHATHA (XMMMYECKHN 3JIE€MEHT, AaroM, 3JIEeKTPOHHAs
obono4ka aToMa, MOJIEKyJIa, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEILHOCTS, XUMUYECKAast
CBsI3b, CTPYKTYpHas ¢opMmyna (pa3sBEpHyTas U COKpAlEHHAs), MOJb, MOJSpHAs
Macca, MOJSpPHBIM O00BEM, YINEpONHBIM CKeneT, (yHKUHOHAIbHas TIpyMna,
| pajuKall, U30MepHs, H30MEPbI, TOMONOTHYECKUH Psill, TOMOJIOTH, YIJIEBOI0POLEL,
KHCJIOPOX U a30TCOAEpIKallye COEOUHEHHUS, MOHOMED, IMOJIUMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYIISIPHBIE COSAUHEHNS); TEOPUH U 3aKOHBI (TEOpUs CTPOESHMUS
opraHuveckux BemecTB A. M. byTiepoBa, 3aK0OH COXpaHEHHs MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XUMHM;, MHPOBO33PEHUECKME 3HAHUI,
Jexalye B OCHOBE IIOHHMMAHHWS INPUYUHHOCTA W CHCTEMHOCTH XUMUHUECKHX
ABNeHUH, (AaKTOJOTMYECKUEe CBENCHHS O CBOMCTBaX, COCTaBe, MOMYUSHUH |
0e30MacHOM HKCIIONB30BAHMM BAKHEWIIMX OPraHMYECKHX BELIECTB B OBITY M
NPaKTUIECKOU NesTeNbHOCTH YeIOBEKa,

chOpPMHUPOBAaHHOCTE YMEHUH BBISBISTE XapaKTepHbIE NPU3HAKY [TOHSTHIH,
YCTaHaBIMBATh UX B3aHMOCBS3b, MCIONL30BaTh COOTBETCTBYIOLME MOHSTHUS IPH
ONMCaHWM COCTaBa, CTPOEHUS U NPEBPAIICHUN OPraHuYeCKUX COEIMHEHHIA;

COPMHUPOBAHHOCTE YMEHHH HCIOIB30BaTh XUMHYECKYIO CHMBOMKY S
COCTaBICHUS MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaluéHHON)
GopMyl OpraHMYECKMX BEIIECTB ¥ YpPaBHEHHM XMMWYECKHMX peaKiuit,
U3rOoTaBIMBATh MOJENU MOJIEKY)l OPraHWYECKUX BELIECTB AJIS WIUIFOCTPALUU MX
XMMHYECKOTr'0 U IIPOCTPAHCTBEHHOT'O CTPOCHUS;

COPMUpPOBAaHHOCTS YMEHMH YCTaHABIMBATH IPUHAIIEKHOCTE W3y4EHHBIX
OpPraHUYeCKHUX BEIIECTB [0 MX COCTaBy M CTPOSHHIO K ONpeneNéHHOMY
KjacCy/rpynmne coeauHeHMH (YITIeBOZOPOABI, KHCIOPOA U a30TCOAEpIKalllie
COCIMHEHUS, BBICOKOMOJIEKYJIAPDHBIE COCAWHEHHUS), [AaBaTh WM Ha3BaHHS [0
cuctemarudeckoii Homenkinarype (IUPAC), a Taxke NpUBOAWTE TPUBMAILHEIE
Ha3BaHUs OTHAENBHBIX OPraHMYEeCKMX BEIIECTB (ITUIIEH, MNPONUIIEH, ALETHUIEH,
STWJICHIJIMKOJIb, TNIMUEPUH, (eHON, QopManbIerui, aneTalbIeriil, MypaBbUHAs
KUCJIOTa, YKCyCHAasl KMCIIOTa, OJICMHOBAsI KUCIIOTA, CTEAPHHOBAs KUCIIOTA, TIIFOK032,
(GpyKTO3a, Kpaxmal, HeJUTHJI03a, TIHIHH);
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COPMUPOBAaHHOCT YMEHHUS ONPENENATh BHALI XHMHYECKOH CBS3U B
OpraHUYECKUX COEMHEHMSIX (ONUHApHBIE U KPaTHEIE);

chOpPMUPOBAHHOCTE YMEHHS MPUMEHATH IIOJIOXKEHUSI TEOPUU CTPOCHUS
opranmyeckux Bemects A. M. ByTiepoBa ast 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa ¥ CTPOEHMUSI; 3aKOH COXPAHEHUS MacChl BEILECTB;

COOPMHUPOBAHHOCTE ~ YMEHMM  XapaKTepu3oBaTb  COCTaB,  CTPOGHHE,
(QU3HYECKUE W XUMHYECKHE CBOMCTBA THUIIMYHBIX INPEACTABATENEH Da3IMUHBIX
KJIaCCOB OPraHUYECKUX BEINECTB (METaH, 3TaH, STHJIEH, MPOIUNIEH, alleTUIIeH,
Oyramuen-1,3, metunbyramuen-1,3, GeH301, METaHON, 3TAHOJN, >TUJICHTIIHKOJb,
TTIMIEpUH, QEHOoN, aleTanbJeru/l, MypaBbUHas M YKCYCHas KHCIIOTHI, [UIHOKO03a,
Kpaxmall, LeJIII0J103a, aMHHOYKCYCHAasl KMCJIOTa), HILTIOCTPUPOBATE T€HETHYECKYO
CBA3E MEXIY HUMU YpPaBHEHHSAMH COOTBETCTBYIOIIMX XUMUYECKUX DEAKIUH ¢
UCTIOJIB30BaHUEM CTPYKTYPHBIX (HOpMYIT;

ChOPMUPOBAHHOCTE YMEHHUSI XapaKTePU30BaTh HCTOYHUKM YIIEBOIOPOLHOrO
CBIpbsi (HE(Th, NPUPONHBIA Tra3, Yromb), CIOCOOBI UX mNepepaboTKu U
NPaKTUYECKOE IPUMEHEHNUE IIPOIYKTOB NEpepaboTKy;

COPMUPOBAaHHOCTh YMEHHI IPOBOAWUTH BHIYMCIEHUS [0 XHUMHYECKUM
YPaBHEHUsM (Macchl, 00bEMa, KOMMYECTBA HCXONHOTO BELIECTBA WM MPOLYKTa
peakUuyd MO H3BECTHBIM Macce, O0BEMY, KOJIUYECTBY OLHOIO K3 UCXOIHBIX
BEIIECTB UM IIPOAYKTOB PEaKIvu);

CbOpMHPOBaHHOCTE YMEHHM BIaJeTh CHCTEMOH 3HaHUM 06 OCHOBHBIX
METOJaX Hay4YHOI'O IO3HaHMS, UCIIOIB3YEMBIX B XUMHUH NP U3YUEHUU BELLECTB U
XUMUYECKHX sIBIeHuM (HabmroaeHye, U3MEpeHHe, SKCIIEPUMEHT, MOJETHPOBAHIE ),
HCIIOIb30BAaTh CHCTEMHbBIC XHMHUYECKME 3HAHHUS [UIS TIPUHSTUS DpEIUeHHH B
KOHKDETHBIX JKH3HEHHBIX CHUTyallWsX, CBS3aHHBIX C BEIIECTBAMU U UX
[IPUMEHEHUEM;

ChOpPMHUPOBAaHHOCTE YMEHHM COOIIONATE MpaBHia MONB30BAHUS XAMAIECKOH
IOCYZI0M ¥ 1abOpaToOpHBEIM 00OpYIOBaHHEM, a TaKKe IpaBuia OOpAILEeHUs C
BELECTBAMU B COOTBETCTBUM C MHCTPYKLHUSIMH II0 BBIIOJHEHUIO 1a60OpaTOPHBIX
XUMHYECKUX OITBITOB; o

C(POPMKPOBAHHOCTD YMEHHUI IUIAHUPOBATH M BBHIOJHSATE XUMHYECKHUM
SKCIIEPUMEHT (MPEBPaIleH s OPTaHUYECKUX BEIECTB NPK HArPeBaHuHy, IONyYeHUe
STUJICHA W U3YYCHHe €ro CBOMCTB, Ka4eCTBEHHbIE pPEaKlil OpraHu94ecKux
BEILECTB, J€HATypalus OeNKOB NpU HarpeBaHWY, LBETHBIE pPEakLUu OETKOB) B
COOTBETCTBUM C IpaBWJIaMHU TEXHMKM O€30MacHOCTH Mpu OOpallleHud C
BellleCTBAMU U J1abOpaTOpHEIM OOOpPYJOBaHWEM, MPEACTABISATE PE3YJLTATHI
XHMHUYECKOrO 3KCIEPUMEHTa B (OpME 3allNCH YpPaBHEHUN COOTBETCTBYHOLIMX
peaxiuii ¥ GOpMyIHPOBATE BEIBOAB! HA OCHOBE 3THX Pe3ybTATOB;
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COPMUPOBAaHHOCTE YMEHUM KPUTUYECKH aHAIU3UPOBATh XUMHUYECKYIO
nHOOpMaIMIO, MONy4aeMyl0 HK3 pPa3HBIX HCTOYHUKOB (CpelcTBa MacCOBOM
uHQopmauuu, UHTepHeT u Ipyrux);

cOpMHPOBaHHOCTE  YMEHHMH  cOONIOmaTe  IpaBHia  3KOJOTMYECKH
LIeJIeCOO0Pa3HOro IOBEJCHHUS B OBITY U TPYAOBOM [EATENBHOCTH B LENSX
COXPaHEHHMsI CBOErO 3I0POBbS M OKPY’Karolleld NPUPONHON CpPembl, OCO3HABAaThb
OMAaCHOCTH BO3JEHCTBHUS Ha JKMBBIE OPTaHU3Mbl ONPENENEHHBIX OPraHUYECKUX.
BEILECTB, MMOHMMas cMbIci nokaszarens ITJIK, moscHsTs Ha mprMepax crocobsl
YMEHBIICH¥sI ¥ MPEIOTBPAIIEHMs WX BPEAHOrO BO3IEHCTBUS Ha OPraHU3M
YeJI0BEKa;

nJis 00y4aromuXcs ¢ OrPaHWYEHHBIMU BO3MOXKHOCTSIMHU 3/0POBbs: yMEHUEe
IPUMEHATh 3HaHMWA OO0 OCHOBHBIX MJOCTYNHBIX METOHaxX I[IO3HAHUS BELLECTB U
XUMUYECKUX SIBIICHUM;

Ul CHENBIX M CIabOBUAAIIMX OOyYaloIIMXCa: yMEHHE KCIOI530BaATh
penbeQHO-TOUeUHYIO CHcTeMy 00o3Havenwii JI. Bpaiinsg s 3anucy XUMUYECKHX

dhopmy.
11 KJIACC

IlpenmeTHble pe3ysbTaThl OCBOeHHs Kypca «OOmias ¥ HeopraHwdeckas
XUMUSI» OTPAKAIOT:

C)OPMHUPOBAHHOCTh ~ IPEACTABICHUM: O XHMHYECKOM COCTABISIOLIEH
€CTECTBEHHO-HAYYHONH KapTUHBI MHpa, PONH XHMHUM B IIO3HAHUM SBICHUM
IPUpPOABI, B (OPMUPOBAHMM MBIIUIEHHS ¥  KyJIBTYpPhl JIMYHOCTH, €6
byHKIMOHATEHON IPaMOTHOCTH, HEOOXOAUMON TS PEIIeHHs TPAKTHYECKUX 38134
U 3KOJIOTHMYECKH OOOCHOBaHHOTO OTHOLICHHMSI K CBOEMY 3[I0POBBIO K MPUPOIHOH
cpeze;

BIaJ€HHE  CHCTEMOM  XWMMYECKUX  3HaHUM, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAlOINKME MOHATHS (XMMHYECKHH >JeMeHT, aToM, M30Tom, S-, p-, d-
3IIEKTPOHHBIE OPOWUTAM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISPHBIH O0OBEM,
BaJICHTHOCTB, 3JIEKTPOOTPHULATEIBHOCTD, CTEIIEHb OKUCIICHMS, XUMUYECKas CBSI3b
(koBayieHTHAsl, HOHHAs, METAJUIMYECKasi, BOJOPOAHAS), KPUCTAINYECKas PELIETKa,
TUINBl  XWMHYECKHMX  pEeaKUui, pacTBOp, OSIEKTPONHUTHI, HEIJIEKTPOJIUTEL,
SIICKTPOJIUTUYECKAsT AMCCOLMALMs, OKMCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XMUMUYECKOM peakivy, XHMHUYECKOE DABHOBECHE); TEOPUU U 3aKOHBI (Teopus
SJIEKTPOJIUTHYECKON aMcconuanuy, nepuoaudeckuit 3akoxH . M. Menzneneesa,
38KOH COXPaHEHHUS MacChl BEILECTB, 3aKOH COXPAHEHUS U IPEBpAIlEHUS SHEPTUU
NPy XMMHUYECKUX pEeaKluaxX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH SI3BIK XMMHWH,
MHUPOBO33PEHYECKHE 3HAHMS, JIeXAllie B OCHOBE MOHUMAHUS NPUINMHHOCTH U
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CHCTEMHOCTH XMMHWYECKUX SBIEHUHU, (aKTOIOTHUECKUE CBEIEHHS O CBOMCTBAX,
COCTaBe, MOTy4eHHUH U O€30I1aCHOM HCIIONIB30BAHUH BKHEUIIINX HEOPraHUUECKUX
BELIECTB B OBITY U NPAKTUYECKOU AESITEILHOCTHU YEIOBEKA;

COPMUPOBAHHOCTE YMEHHH BBIIBIATH XapaKTEPHbIE MPU3HAKU IIOHSTUH,
YCTaHaBIIUBaTh UX B3aHMOCBA3b, UCIIOJB30BaTh COOTBETCTBYIOLINE [OHSTUS TIPH
ONMCaHUU HEOPTaHWYECKUX BEILECTB U UX MPEBpaIlCHMUIH;

C(OPMHMPOBAHHOCTh YMEHHH HCIONB30BaTh XUMHUYECKYK) CHUMBOIUKY IS
coctaBieHds GOpMyad BEUIECTB M YPaBHEHHM XUMHYECKMX  DeaKiuii,
cucteMatudeckyro HomeHKnaTypy (IUPAC) u TpuBnansHbie Ha3BaHMs OTHEILHBIX
HEOpraHW4eCKuX BellecTB (yrapHblii ra3, YIJIEKHMCIBIM a3, aMMHaK, raméHas
M3BECTH, HETAIIEHAs W3BECTh, IUThEBas COa, TUPUT U APYIHeE);

cOpMHPOBAHHOCTh YMEHUH ONpEeNsiTh BAJICHTHOCTE U CTENEHb OKHCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSIX PA3IUYHOTO COCTABa, BHJ XHMHYECKOU
CBs3M (KOBaJIeHTHAs, MOHHAS, METAJUIMYECKast, BOAOPOJHAS) B COSIUHEHUSX, THUII
KPHUCTAIMYECKON PEIIETKH KOHKPETHOrO BeEIecTBa (aTOMHasi, MOJIEKYJspHas,
HOHHasl, METAJIINIECKast), XapaKTep Cpelsl B BOAHBIX PACTBOPaX HEOPraHUYECKUX
COEIMHEHNI;

c(OpMUPOBAHHOCTH yMEHUH yCTaHaBIHUBATh NPUHAJIEKHOCTh
HEOPraHWYEeCKUX BEIIECTB II0 HX COCTaBy K ONpPeNeN&HHOMY KIaccy/rpyIie
CoelMHEHMH (IIPOCTHIE BEIIECTBA — METAJUIBI M HEMETAJLIBI, OKCH/IBI, OCHOBAHUS,
KUCJOTEI, aM(pOTEepHEIE TUIPOKCUIEI, COJIH);

C()OPMHPOBAaHHOCTh YMEHHN PAaCKPBIBATH CMBICI IIEPUOAMYECKOrO 3aKoHa JI.
Y. MenpieneeBa 1 I€EMOHCTPHPOBATH €I0 CUCTEMATH3UPYIOLIYIO, OOBICHUTEIBHYIO
¥ IIPOTHOCTUYECKYIO (DYHKIIVH;

CHOPMHMPOBAaHHOCTE YMEHMH XapaKTepH30BaTh 3JIEKTPOHHOE CTPOEHUE
aTOMOB XHMHUYECKHX 3JIeMeHTOB 14 mepuonoB Ileproanueckoli crCTEMBI
xumudeckux onemeHtoB M. WM. MenneneeBa, HCHONB3ys TMOHATHSA «S-, p-, d-
SJIEKTPOHHBIE opouranmy, «3HEPreTUYECKUe YPOBHU, OOBACHATh
3aKOHOMEPHOCTH H3MEHEHHMs CBOMCTB XMMUYECKHUX 3JIEMEHTOB M WX COEIMHEHUM
110 Tleproaam u rpynnam Ilepronuueckoil cucTeMsl XUMUYECKUX 31eMeHToB . M.
Menpeneena;

CQOPMUPOBAHHOCTh YMEHHM  XapakTepu3oBaTh (ONKCHIBATH)  oOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKMX BELIECTB pa3WyHbLIX  KJIAcCOB,
MOJATBEPKAATh CYIIECTBOBAHUE I'€HETUYECKON CBS3M MEXAY HEOPraHu4YeCKAMU
BeIIIeCTBaMH C TIOMOLIBIO YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEaKIii;

COPMHPOBAHHOCTh YMEHHS KJIACCU(DUIMPOBATE XVMHUUYECKHE DEAKLUY II0
PasNIuYHLIM IpU3HAKaM (YUCILy U COCTaBy PEarupyrollMX BEIIECTB, TEMIOBOMY
5QGhEKTy peakiyy, U3MEHEHUIO CTENeHel OKHUCIEHUs 3JEMEHTOB, OOpaTUMOCTH
peakLyy, yYacTUIO KaTallu3aTopa);
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c(hOpMHUPOBAHHOCT YMEHHM COCTABIATh YPAaBHEHMsI DPEaKLui Da3IMdIHBIX
THUIIOB, ITOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS peaKlyii HIOHHOrO OOMeHa, yuuThIBas
YCJIOBUS, IPH KOTOPBIX 3T PEAKLUK UAYT 10 KOHIA;

chOPMHUPOBAHHOCTE YMEHUH TPOBOAUTH DPEaKUWU, IOATBEPKAAOIINE
KaYeCTBEHHBI COCTaB pAa3MYHBIX HEOPraHWYeCKUX BEILECTB, paClO3HABAThH
OTIBITHBIM ITyTEM HOHBI, MPUCYTCTBYIOIIKE B BOOHBIX PACTBOPAaX HEOPraHUUECKUX
BEIIECTB;

chOPMHUPOBAHHOCTS YMEHHMM  PACKphIBaTh CYLIHOCTh  OKUCIUTENBHO-
BOCCT@HOBHUTEIBHBIX PEaKIUi MOCPEACTBOM COCTaBIECHUS JIEKTPOHHOrO OanaHca
3TUX PEaKLHUi; _

chOPMUPOBAHHOCTh YMEHHUH 0OBACHAT 3aBUCHMOCTS CKOPOCTH XUMHYECKO
peaxiyy OT Pa3IHYHBIX (PAKTOPOB; XapaKTep CMEIIEHUsI XUMUYECKOTO PAaBHOBECHS
B 3aBHCHUMOCTH OT BHeIIHero Bozaekictus (nmpuHnun Jle [llarense);

CHOPMHpPOBAHHOCT yMEHHH XapaKTepH30BaTh XMMHUYECKHE IPOLECCHI,
Je)kalyue B OCHOBE MPOMBIILICHHOIO IMONYYEHUS CEpHOM KHUCIOTHI, aMMHUaKa, a
TakKe CQOPMUPOBAHHOCThH NPEACTaBICHUM 00 OOLMX Hay4yHbIX NPUHLUIAX U
3KOJIOTUYECKUX IIpodiemMax XUMUYECKOro IPOU3BOACTRA;

COPMHUPOBAHHOCTh YMEHHUMN IIPOBOAUTH BBIUUCIEHHS C HCIIOJIB30BAHUEM
TIOHSTHS «MaccoBasi J0JIsS BEIIeCTBa B PacTBOpe», OOBEMHBIX OTHOUICHUH Ia30B
IIpU XUMHUECKUX PeaKIMsIX, MacChl BeIleCTBa MK 00BEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO W3 YUaCTBYIOIIUX B peakiiuu
BEIIeCTB, TEIUIOBOTO 3(dexTa peakuuyd Ha OCHOBE 3aKOHOB COXPaHEHUS MACCHI
BEIIECTB, IPEBPAIEHUs ¥ COXPaHEHHSI SHEPT UM, | ‘

chOpMUPOBaHHOCTh YMEHHM COOIIOAATH NIpaBUIIa NOIb30BAHMS XUMUYECKOH
NOCyIoM ¥ J1abOpaTOpHBIM O0OPYINOBaHMEM, a TaKXe MpaBuia OOpaleHus c
BENIECTBAMU B COOTBETCTBMH C MHCTPYKLMSMHM IO BBINONHEHMIO 1260paTOPHBIX
XUMHUYECKUX ONBITOB;

chOPMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBINOJHSATH XUMUYECKUM
SKCIIEpUMEHT (pasjoXKeHHe MEePOKCHIa BOAOPOJA B IPUCYTCTBUU KaTau3aTopa,
ONpefeNieHHe Cpensl pacTBOPOB BEIIECTB C I[OMOLIBI YHUBEPCAIBHOIO
WH/IMKATOpa, BIUSHHUE PasIUIHEIX (DaKTOPOB Ha CKOPOCTh XUMHUYECKON peakluy,
peaknMyu MOHHOTO OOMeHa, KauyeCTBEHHBIe peakiuy Ha Ccyibdar-, kapOoHAT- U
XJIOPUA-aHUOHBI, Ha KaTUOH aMMOHMSI, PEeIIeHHe SKCIEPUMEHTAIbHBIX 3a1a4 10
TemaM «Metamiely U «HeMeTamiel»y) B COOTBETCTBHM C IIPAaBHIAMH TEXHUKU
0e30MacHOCTH MPU OOpallleHHH C BEHIECTBAMHU U J1adOpaTOpHBIM 000pyHOBaHUEM,
IPENCTaBIATh pe3yJNbTaThl XUMHYECKOr0 JKCIepuMeHTa B (opMe 3anucu
YpaBHEHHH COOTBETCTBYIOIIMX peakiyii U (QOpMyIHpOBaTh BLIBOJALI Ha OCHOBE
STHX PE3yNbTATOB; '
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COPMMPOBAaHHOCTb YMEHUM KPUTHYECKH QHAIM3KPOBATH XUMUYECKYIO
WHOQOPMALIIO, TONy4aeMyK) M3 pPa3HBIX HCTOYHUKOB (cpeﬂcma MacCoBOM
KOMMYHUKaluy, IHTepHeT U ApyTux);

COOPMHMPOBAaHHOCT,  YMEHHMH  CcOOMIOIATh  MpaBWia  3KOJOTMYECKHU
LIeJIECOO0Pa3HOr0 IOBEICHUS B OBITY W TPYHOBOM JESTEIBHOCTH B IEJsX
COXpaHEHMs CBOEro 3I0POBbS U OKpY)KalolleW MPUPOMHOM CpPebl, OCO3HABAThH
OIIaCHOCTH BO3/IEMCTBHSI Ha KUBbIE OPraHU3MBbI ONPEAEIEHHbIX BEILIECTB, [IOHUMAs
cmeicn mokasatens IIJIK, HOsSCHATE Ha mpuMepax CrIOCOOBI YMEHBILEHUS U
IPENOTBPAIICHUS UX BPEIHOIO BO3ACHUCTBYS HA OPTaHK3M YEI0BEKA;

I 00y4aroIMXcs ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSMU 3I0POBbS: YMEHUE
IIPUMEHATh 3HAaHUS OO0 OCHOBHBIX HOCTYIHEBIX METOHAaX II03HAHHUS BEIIeCTB U
XUMUYECKUX SIBICHUM; '

IUIS  CHENBIX ¥ CNaboBUASINMX OOYYaloIIUXCs: YMEHME KCIIONb30BaTh
PENBEPHO-TOYEUHYIO CUCTeMy 00o3Havenwuii JI. Bpaiins ms 3amucu XUMUYECKHX

dopmy.
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Bonmoponsas cBs3b

«YTIEBOIOPOABI»

IIpenensusie
OJTHOATOMHBIE CITUPTHI:
METAHOJI ¥ 3TaHOIL

MHOroaToMHBIe CITUPTEI:
STUJICHIJIMKOIIb H 1
TAULEPHH

DeHoII: CTpOCHUE
MOJIEKYJIBL, pU3HYecKHe H
XHMUYECKHE CBOMCTBA,
NIpUMEHEHHUE

ANBEIETHABL:
bopMmansaerun u 1
aneranpIerua. ANeToH
OnHOOCHOBHEIE
npeaeasHble KapOOHOBbIE

KHCIIOTEL: MypaBbHHAA A

1 ___YI_{CYCHaﬂ

24

INpaxtrueckas paGora Ne

2. «CsolicTBa pacTBopa 1
YKCYCHOH KHCIIOTBI»
CreapuHoBas u
OJIEMHOBAs KUCIOTHI, KaK
IIPEICTABUTENH BBICIINX
KapOOHOBBIX KHCIIOT
MblIna KaK COMM BBHICIIHX
KapOOHOBEIX KHCITOT, HX 1
MOIOLIee AeHCTBHE

Crosxubre 3¢ups! kax
TIPOU3BOHEIE

KapOOHOBBIX KHCIIOT. 1
I'uaponus cnoxHubxX
3¢bupoB

JK¥pBI: THIPOITHS,
IIPUMEHCHHE,
OuonoruyecKas ponb
KHAPOB
VraeBomsl: cocTas,
Kiaccupukaius. 1
Baxuetimmue

31
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COCIUHEHUIY

TIPE/ICTABHUTEIIH: TJIOK03a,
bpyxTo3a, caxaposa

Kpaxmai u nemmonosa
KaK IIPUAPOIHEIE
TIOJTAMEPHI
KorTponsras pabota mo
pasneny
«Kucnopoacoaepxarmue
OpraHHYECKHE

AMWHBI: METHUIAMHUH B

AHHUITUH

AMWHOKHCIIOTEI KaK
amdoTepHBIe
OpraHuYecKue
COEIMHEHHS, HX
OuonornyYecKoe 3HAaYEHHE.
Hentunsl. Beepoccutickas
nposepoyunas paboma
Benxu kax mpupoaHbie
BEICOKOMOIIEKYIISIPHEIE
COEIIMHEHHS.
OcHOBHEIE ITOHSATHS
XUMUHA
BBICOKOMOJIEKYJISIPHBIX
COEUHEHUH
OCHOBHBIE METOBI
CHAHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUH.
ITnactvaccel, Kaydyku,
BOJIOKHA

OBLIEE KOJIMYECTBO
HACOB IO ITPOI'PAMME

32
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LI

Wuctpyktax no OT ans
oOyyarommxcs (BBOIHBIM
uncTpykTax) MOT-01-
2022. ITopTOpeHue
IPOMIEHHOTO B IPOLLIOM
roly Marepuana.
XUMHUYECKHH J7IEMEHT.
ATOM. DneKTpoHHas
KOH(Uryparust aToMOB
WHCTpyKTax 0 mpaBuiax
0e301acHOTO MMOBEICHHS
IUTSL yJaIquXxcst Ha
3aHATUSAX B Y4EOHBIX
kaburerax MOT-20-2022.
[lepuomudeckuii 3aK0H U
ITepuomuueckas cucrema
XHUMHYECKUX dIeMeHTOB JI.
. Menpeneena, UX CBsI3b
C COBpEMEHHOM TeopHel
CTPOEHHUSI ATOMOB

Bxoownas konmponvnas

HM3MEHEHHS CBOMCTB
XHMHYECKHX JJIEMEHTOB U
UX COENHHEHHII 110
rpynmnam u mepruoaam.
3HayeHue
[IEpUOIUYECKOTr0 3aKOHA U
CHUCTEMBI XUMHYECKHUX
anementoB J[.U.
Menneneesa B pa3BUTHH
Hayku. CtpoeHue
BEIIECTBA. XAMMUYECKAS
CBSI3b, €€ BUIEL;
MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBS3H.

11 KJIACC
KC_)_.F_!H'-I_?CTBO Yacos

Kourpoabubie Ilpaxruyecku

Be
cero padoThI e paboThI
i :
1
1 1
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Bonoponzas cBs3b
BanentHocTs.
DNEeKTPOOTPHIIATENBHOCTb.
CreneHb OKUCIIEHUS.
BenrecTBa MONEKYISIPHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHUS
IMonsiTre 0 IUCTIEPCHBIX
cucremax. VictTunuble U
KOJLIOUIHBIE PACTBOPHI.
Maccosas 10714 BelecTsa

B pacTBope

Knaccuduxanus u
HOMEHKJIaTypa
HEOPTraHUYECKUX

COCHUHEHUIN.

I'emeTuyeckas cBa3n
HEOPraHUYECKUX BEIIECTB,
Pa3NUYHBIX KIacCOB
Knaccuduxkarips
XUMHYECKHX pEeaKkLUi B
HEOpraHu4ecKoi u
OPraHUYeCKON XUMHH.
3aKOH COXpaHEHHS MacChl
BEIIECTB; 3aKOH
COXpaHEeHHUs U
[IPEBPALLECHUS SHEPTUH
[IPH XUMUYECKHUX
peaxuuax

CxopocTh peakiuu.
OO6patuMble peaKkiyu.

XuMugeckoe PaBHOBECHE

IIpaxTuueckas pabota Ne
1. «Brusaze pa3iyHEIX
(haKTOPOB Ha CKOPOCTH
XUMUYECKOM peaKium»
SneKTpoNTUTHYeCKast
nuccornuarms. [lorsaTue o
BOJIOPOJHOM IOKa3arelne
(pH) pactBopa. Peakuun
HOHHOTO 0OMeHa.
I"anponus opranuveckux u

34



HEOPraHU4YECKUX BEICCTB

OxucnuTensHo-
BOCCTAHOBHUTEJbHEIE
12 peakuu. [Toustue 06
|
i

3JIEKTPONU3€e PACIIaBOB U
pPacTBOPOB CONEH
| KonTponsHada padora 1mo
13 paszzeny «Teopernueckue

OCHOBBI XHUMHEH»

Mertannel, BX IMOJIOKECHHE
B [Tepuoamaeckoit
CHCTEME XUMHYECKHX

| anemerTos J1. .

14 Meuneneesa u
0COOEHHOCTH CTPOCHHUS
aromoB. O0mue
dbuznveckue cBoicTra
METalJIOB

_ CnaBel METAJIIOB.

15 DJIEeKTPOXUMUIECKHUH PsiT
HalpsSOKeHHH METaLIoB
XuMuyecKue CBOICTBa
BYKHEUIIIUX METAJIOB

16 (HaTpuit, xamuH, KaJbLIuH,

! Maruui, amoMUHUI) U UX

COEUHEHUN
_ XuMuYecKue CBOHACTBa
17: Xpoma, MM U UX
| COENMHEHUH
. XUMHUYECKUE CBONCTBA
18 IFHKA, JKeIe3a U Ux

COeIUHEHUN

[TpaxTHyeckas pabora Ne
2. "Pemenue

19 SKCIIEPUMEHTAIIBHBIX
3a1a4 1o TeMe
«MeTtamas»"

Hewmeraisl, ux
TIOJIOJKEHUE B
20 Ilepuonudeckoii cucreMe
XAMHAYECKUX 31eMeHTOB /1.
WU. Meuneneesa u
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0COOCHHOCTH CTPOEHHS
aTOMOB
. Ou3uYecKue CBOUCTBA
HEMETaI0B. AJIOTPOIIUS
|21 HEMETAIUIOB (Ha IPAMEpE
KHCJIOpOJa, CEpBbI,
docdopa u yriepona)
! XUMu4ecKue CBoicTBa
| 22. rajloreHoB, Cephl H UX
COCIMHEHUH

XHAMHUYECKHE CBOMCTRA
asora, Gocdopa u ux
COEIUHEHMH

(S
(#5]

| XuMHYECKHe CBOUCTBA
24 yrieponaa, KpeMHHS H UX
| COEIMHEHHUH
[Tpumenenve BakHeHIIUX
HEMETAJUIOB H HX

COEIUHEHUH

O6061menue 1
cUcTeMaTH3alUs 3HaHUNI
no teme «HemeTtaruisy.

2
A

Brrancnerws mo
YPaBHEHUSIM XHUMHUYCCKUAX
peakuuii u
TEPMOXUMHYECKHE
pacyérel
[paxraueckas pabora Ne
3. «Pemenue
| 27 9KCIEPUMEHTAIBHBIX
3aja4 110 TeMe

] "Hemeramisr"»

' KonTponszas pabora o
28 TeMaMm «Meramney u
«Hemerammem

Heopranugeckue u
OpPraHUYeCKHEe KHCIOTHL

29
Heoprauuyeckue u
OpPraHUYECKUE OCHOBAHMUS
AmboTepHbIe
30 HEOPraHUYECKUE U
? OpraHudecKue
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34

OBLLEE KOJIMYECTBO

COCTUHEHHS.
I'enetnyeckas cBs3b
HEOPraHUYECKUX U
OpraHu4YeCKHuX BEIECTR

Pone xumuu B
obecnevyenuu
3KOJIOTHYECKOH,
SHEPreTHYECKOMH U
OHUIeBOH Oe30macHoCTH,

Pa3BHUTHH MEIUIIHHEI

IIpencrasnenus 06 o6mmx
Hay4HbBIX MPHUHITUIIAX
IIPOMBIILIEHHOTO
NOJIYYECHHUS BaXKHEHIIAX
BEIIECTB

YestoBeK B MUpE BEIIECTR
W MaTepHATOB

X¥WMUS U 30pPOBbE
4eJI0BeKa

YACOB 110 [TPOTPAMME
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