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MMOSICHUTEJIBbHAS 3AIIMCKA

[IporpamMMa MO XMMMH Ha YPOBHE cpegHero obuiero obpazopaHus paspaboTaHa Ha
3akoHa oT 29.12.2012 No 273-®3 «0O6 obpazosanuu B Poccutickoit @enepauuu», Tped
obmero obpazo

ocBoeHUs (erepanbHOM 00pa3OBAaTENBHOM IPOrpPaMMBEI  CPENHETO
npezctaBieHHsIX B PDenepanbHOM rocyAapcTBEHHOM obpasopaTensHoM craHpapte COO,

npenoaaBaHus yqe6H0ro npeaMeTa «Xumus» B O6paSOBaTe.HBHBIX opraHu3alyax Pao

ocHore DenepalibHOTrO
DBaHUM K pe3yJbTaTaM
BaHust  (OOIT  COO0),
¢ yuérom KoHuenuuu
ccuiickoii Penepanuu,

peaii3yroUX OCHOBHEIC O6pa30BaTeJH>HbI€ nporpamMmael, U OCHOBHBIX TOJIOXKEHUM <<CTpaTer1/m4 Pa3BUTUA BOCIIUTAHUS

B Poccuiickoit @enepauyu Ha nepuon fo 2025 roga» (Pacnopsbxenue Ilpasurenscra PO or 2

OcHOBY MOAXOMOB K pa3paboTKe MpOrpaMmbl MO XUMUM, K ONpPEAEeHHIO O0OILe}
BOCIIMTaHMs M Pa3BUTUS 0OYyHaIOLIMXCS CPEACTBAMM y4yeOHOro npeamera «Xumusa» mnsg 10
ypoBHE cocTaBwid KoHuentyansHsle nonoxeHus ®I'OC COO o B3auMo00yCI0BIEHHOCT

pe3yabTaTOB 00yUeHuUs U TpeOOBaHUM K yPOBHIO IIOATOTOBKH BBIITY CKHHKOB.

Xumuyeckoe 00pa3oBaHue, MOJydaeMoe BBIYCKHUKaMu 0011eo6pa3oBaTebHON
HEOTHEMJIEMOM YacThIO UX 00pa3oBaHHOCTU. OHO CITYKUT 3aBEPLIAOLIMM 3TallOM peanu3all
eMy 6a30BOM YpOBHE KJIIOYEBBIX LIEHHOCTEM, NPUCYILMX LENOCTHOM CHUCTEME XHMMMYEC

LIEHHOCTH KacaroTCsl MO3HAHHs 3aKOHOB IPUPO.BI, (GOPMHUPOBAHUS MHUPOBO33PEHUA U OOLIE]
TAKKE DKOJIOTHYECKH 000CHOBaHHOTO OTHOILEHHUS K CBOEMY 3[0POBBIO M IIPUPOAHOH cpere. P
oOpazoBaHue 00yuarOLIUXCsl Ha YPOBHE CpeAHero obiiero obpa3oBaHus CPeICTBAMH Y4EOHC
colep)KaHHe ¥ MOCTPOSHHUE KOTOPOro ONpefeieHbl B IporpaMMme 0 XMMHM C y4ETOM CIIeLly

9.05.2015 Ne 996 - p.).

cTpareruu o0yd4eHus,
11 xnaccor Ha 6a30BOM
W Lesel, colepxaHus,

praHusanuy, sBIseTCs
Ha COOTBETCTRYIOLLEM
ro oOpazoBaHusi. OTU
KyJIbTYpBl HeJIOBEKa, a
CaNTU3yEeTCs XMMUYECKOe
ro mpeaMera «XUMUsy,
(bUKM HAyKu XUMUM, e€

3HaYyeHMs B MIO3HAHUM MIPUPOABI U B MaTEpUAILHOM JKM3HU OOLIECTBa, a TakKe ¢ y4€ToM oOLuX Leself ¥ PUHLMIIOB,

XapaKTEepU3YIOLIKHX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEAHETO OG].].IGFO O6pa3OBaHI/Iﬂ B Pocc

lickoil Denepanuu.

XUMHS KaK JJIEMEHT CHUCTEMBI €CTECTBEHHBIX HayK UI'paeT OCO6y}O poJis B COBpCMeHHOﬁ LHYMBWJIKM3allkHU, B

CO3aHMM HOBOM 0as3bl MaTepuaibHOM KyneTyphl. OHa BHOCHT CBOHM BKIaj B (GopMmup
HAYYHOI'O MBIIUIEHNS, B CO3[aHHE LIEIOCTHOrO NMpPECTAaBIEHUS 00 OKpYXKarolleM MHUpe Kak

4€JI0OBEKa, KOTOpPOC (I)OpMI/IpyeTCH B XMMHU Ha OCHOBE IIOHMMAaHMs BEUICCTBCHHOI'O COCTay
OCO3HaHMs B3aUMOCBA3KH MEXIY CTPOCHUEM BCLIECTB, UX CBOMCTBAMM M BO3MOXHBIMU 00J1aCT,

TecHo BSaHMOﬂCﬁCTByﬂ C OIpYruMHr €CTECTBEHHBIMU HayKaMHU, XMMUS CTajla HEOTHEM.

KYJbTYPBbI, HCO6XOILHMLIM YCJIOBHEM YCIIEIIHOT'O TPpyJda U XKHU3HU KaXIAO0ro 1ieHa obmectra. (

HayKa co3ujaTreiibHasi, Kak HayKa BbICOKHUX TEXHOJIOTUH HallpapJjiCHa Ha PCLICHUE ro0anbHeI

Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTHUECKOMH, MUIIEBOH, 3KOJOrM4eCKOl 6e30nmacHog
B cooTBeTCTBMU C OOLIMMU LIENSMU W MPUHLUIAMU CpelHero odlero oopa3zoBaHUs
«Xumusa» (10-11 xmaccel, 6a30BBIH ypOBEHE H3YYEHHS) OPUEHTUPOBAHO NPEUMYILECTBEHE

IOATOTOBKY 06yqa}01u1/rxc;1, HGO6XO]_II/IM}’IO UM 1JId Bblpa60TKI/I MHPOBO33PEHYECKUX O

DBaHHE PpaLMOHATBHOTO
O eIUHCTBE NPUPOIBI U
a OKPY’)KaloLLEro Mupa,
MU [IPUMEHEHHUSL.

1eMOM 4acThIO MHPOBOA
[OBpeMeHHas XUMHS KaK
K IpoOJIeM YCTOMUMBOTO
TH U OXpaHbl 300POBbSL.
coziepKaHue npenmera
0 Ha OOILEKYJBTYPHYIO
DUEHTHPOB, YCIELIHOrO

BKJIFOYEHHA B KHU3Hb COLIMYMa, IMPOJOJLKCHUA O6pa3OBaHI/IH B Pa3JIMYHBIX O6J’IaCTSIX, HE CBA34HHBIX HENIOCPEACTBEHHO

¢ XUMHUEH.
CocTaB/sionMMu TpeaMeTa «XuMus» SBJSFOTCs 6a30Bble Kypcesl — «OpraHuuecka
HEOpraHuW4ecKass XMMUsA», OCHOBHBIM KOMIIOHEHTOM COZEPKaHMA KOTOPBIX SABIAIOTCA O

1 xuMuay 1 «OOmas u
CHOBBl 0a30BOM HayKu:

cuCTeMa 3HAHWM 10 HEeOpraHU4Yeckod XMMUH (C BKIIIOYEHMEM 3HaHMM U3 oflied XUMHK) H OpraHuyYecKod XUMUU.

(DOpMI/lpOBaHI/IC JIaHHOM CHCTEMBbl 3HAHUMN Ipy U3y4YCHHU IIpEAMETA obecreyuBaeT BO3MOKHO
MHOFOO6pa3I/l$l BEIICCTB Ha OCHOBE O6H_II/IX [IOHSATHH, 3aKOHOB U TCOpI/Iﬁ XHUMUU.

CTpykrypa comepaHus KypcoB — «OpraHudeckas xumus» M «Ob0mas U H¢

chopMupoBaHa B mporpaMme IO XMMHM Ha OCHOBE CHCTEMHOIO IOAXOJAa K W3YYEHHUIO
00yciioBNeHa UCTOPUYECKH 0OOCHOBaHHBIM Pa3BUTHEM 3HAHUM Ha ONpeNelEHHBIX TEOPETH
Kypce OpraHM4ecKol XMMHM BEIECTBA PacCCMAaTPUBAIOTCA Ha YPOBHE KJIACCMUECKOH TEOpUM
COeIMHEHMH, a TAKXKe Ha YPOBHE CTEPEOXMMUUECKUX U 2NEKTPOHHBIX NIPECTaBIEHUH O CTPOg
00 M3y4yaeMBIX B Kypce BeIeCTBax JAalOTCs B Pa3BUTUHU — OT YIJIEBOAOPOAOB A0 CIOMXKHBIX
coenuHeHud. B Kypce opraHuyeckoil XMMUM NOJYy4YaroT pa3BUTHE CHOPMUPOBAHHBIE HA Yp
o0pa3oBaHMsl MEPBOHAYATBHBIE MPENCTABIECHUS O XUMWUYECKOH CBs3M, KiIacCU(UKALMOHHH
3aBMCHMOCTH CBOMCTB BELIECTB OT X CTPOSHHUS, O XUMHUECKOH PEaKIIIH.

ITox HOBBIM yrioM 3peHus B npeamere «Xumus» 0a30BOr0 ypOBHs pacCMaTpPUBAETC
OCHOBHOro o0uiero oOpa3oBaHMs TEOPETHYECKUil Marepuan U (aKTONOTHYECKHE CBe]

CTb paCCMOTPEHUA BCEI'O

OpraHuyecKas XUMUsI»
yieOHOro Marepuasia u
HECKUX YPOBHSX. Tak, B
CTPOEHUS! OPraHUYeCKUX
HuY BelecTB. CegeHus
HOJIOTMUECKH aKTUBHBIX
BHE OCHOBHOTI'O O0ILEro
X MpU3HAaKaxX BEILECTB,

| M3yYEHHBIM Ha ypOBHE
[CHUS O BELeCTBax MU




XUMHYecKOl peakii. Tak, B 4wacTHOCTH, B Kypce «OOIas ¥ HEOPraHHYECKas XUMHUS» ofy4Jaromumcest
MPENOCTABJIACTCA  ROSMOXKHOCTE ~ OCO3HATh 3HAYCHHE MEPHOAMYECKOTO 3aKOHAa C  OOLIETEOPETHYECKHMX U
MCTO/IOJIOTHYECKMX JIO3ULIMH, TiiyGke MOHATH HCTOPHYECKOE U3MEeHeHHe BYHKLMIM 3TOro 3aKOoHa — OT 0606IIamei
10 O0BACHAIOWIEH U {IPOrHO3UPYIOLIEH.

Envnas cucteva 3HaHNH 0 BaKHEHWIIMX BEIECTBAX, MX COCTABE, CTPOEHUH, CBOMCTBAX U IPUMEHEHHH, & TAKKE
0 XUMWIECKMX peaKlisX, WX CYIHOCTH M 3aKOHOMEPHOCTSAX NMpPOTEKaHHs JOMONHseTcs B Kypcax 10 u 11 kmaccos
SICMEHTAMH CONCPHAHUS, UMCIOIMMH KyJIBTYPOTIOrMYECKU ¥ TPUKIIafHOM XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT
TNIOHNMAHWIO B3aMMOCBSA3SY XUMUM C IPYTMMH HayKaMmH, PacKpBIBAIOT €& pOJib B IO3HABATENBHOM U IPaKTUYECKOH
ACSTENLHOCTH HYEJIOEeKa, CIOCOOCTBYIOT BOCIIMTAHMIO YBAXKCHHs K IPOLECCY TBOPYECTBA B 0BJACTH TEOPUH U
MPaKTHIECKUX MNPUJJOXKEHHH XHUMHH, TOMOTalOT BBITYCKHHKY OpPHEHTHPOBAThCS B OOLIECTBEHHO W JIMYHOCTHO
3HAYUMBIX TIPOOJIEMRX, CBA3RHHBIX C XWMHEH, KPUTHYECKHM OCMBICIMBATH MHGMOPMALMIO U NIPUMEHATE €€ s
TIOTIOJIHEHMA 3HAHUY, PCLUCHHS WHTEJNIEKTYalbHBIX M OSKCIIEPUMEHTANBHBIX HCCIENOBATEIbCKUX 3amad. B Ienom
conepanue y4eOHQro npeamera «XHMHA» TaHHOTO YPOBHS W3YYEHHS OPUEHTHPOBAHO Ha bopmupoBanue y
O0yYaromuUXcsi MUPPBO33PEHYECKOM OCHOBBI IS MOHUMAHHS dunocopckux umed, TakMX Kak: MaTepHalbHOE
CHAMHCTBO HEOPraHUYECKOrO 1 OPTaHM4ECKOro MUpa, 00yCIOBIEHHOCTE CBOMCTB BEIECTB UX COCTABOM U CTPOEHHEM,
MTO3HABACMOCTE NMPUPOIHBIX ABJICHHUH IyTEM SKCIEPUMEHTA W PELICHMs IPOTHBOPEYUN MEXKIy HOBEIMU (aKTaMH U
TECOPETUHECKMMH TP§ANOCHUIKAMY, OCO3HAHUE PO XUMUK B PEIIEHHM SKOJOTHYECKUX HpobiieM, a TakKe npobiem
cOepexeHHs SHEPTETIUECKIX PECYPCOB, ChIPhS, CO3NAHMS HOBBIX TEXHOJNOTUH U MaTepUaJIoB.

B mnane pemigHus 3anad BOCIIMTAHMS, Pa3BUTHS M COLUMATH3ANHH OOYYaIOIIHNXCS IIPUHATBIE TPOTPaMMOi 1o
XUMHMH  TIOAXOABI K| ONPENENEHMIO CONCPXKAHWS M TOCTPOEHHsA MpeAMeTa MpeRyCMaTpHUBalT (GOpMUPOBAHUE
YHUBEPCANEHBIX yHEPHBIX NEHCTBUH, MMEIOMMX 6a30BOE 3HAYEHWE IS Pa3fMYHBIX BUAOB JESTENLHOCTH: PELICHHS
npobiieM, MoKcKa, afiain3a u 06paGoTKh HHGOPMALHH, HEOOXOMUMBIX s NpUOOPETEHHUS OMbITa MPAKTHYUECKON U
UCCIIEN0BATENBCKON IEATENBHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B [TO3HAHUU XHUMHH.

B npakTrKe npenonaBanys XMMUK Kak Ha YPOBHE OCHOBHOTO 06LIEro o6pa3oBaHHys, Tak U Ha YPOBHE CPEIHEro
ofuwero 06pasoBaHiisi, MNP OINpPENENCHUA COMAEPIKATENBHON XapaKTepHUCTHKHA LeTeH U3Y4YeHUs IMpeaMeTa
HalpaB/ICHUEM TIEPBPCTENECHHON 3HAYMMOCTH TPAIULMOHHO NPU3HAETCS (QOPMHPOBAHKE OCHOB XUMHYECKOH HayKH
Kax 061acT COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOH JeATENEHOCTH YeNOBEKa M KaK OIHOTO U3 KOMITOHEHTOB
MUPOBOH KyNMbTYpblL| C METOAMYECKOH TOYKM 3pEHMS TaKOM MOOXOA K ONpENENeHUIO lejell M3ydeHMs MpeaMeTa
SIBJIIETCS BIIOJIHE ONlaBAaHHEBIM,

CorsacHo nanfoM TOYKe 3peHHs IaBHBIMH LMY H3y4YeHHUs TpeaMeTa « Xumusy Ha 6a308oM ypore (10 —11
KJ1.) SIBJISTIOTCSI:

° (dopmMpoOBafiie CHCTEMbl XMMHYECKHMX 3HAHMH KaK BaxKHEMIIeH COCTAaBISIOLIEH €CTECTBEHHO-HAYYHOH
KapTHHBEI MYpa, B OCHOBE KOTOPOH JISXKAT KIIFOUEBLIE MOHATHS, (yHIaMEHTalIbHBIE 3aKOHBI U TEOPHH XUMUH,
OCBOEHHE f3bIKa HAYKH, YCBOCHHE U NOHUMAaHWE CYIIHOCTU JOCTYNHBIX 00OOLICHHI MHPOBO33PEHUECKOTO
XapakTepa, ¢3HaKOMJIEHHE C UCTOPHEH WX Pa3BUTHS U CTAHOBJIEHHUS,

° (opmupoBaliue ¥ Pa3BUTHE NPEACTABICHHH O HayYHBIX METOM@X TIO3HAHUS BEIIECTB M XMMUYECKIX PEaKLMii,
HEOOXOMUMHIX 1711 NPHOOPETEHHs] YMEHHI OPHUEHTHPOBATHCS B MMPE BEIIECTB M XMMHUYECKHX SBICHHIL,
MMEOIIHX MECTO B IIPUPOJIE, B MPAKTHUECKON U MOBCEIHEBHOMN KU3HH;

® Da3sBUTHE YNICHWH U CIIOCOOOB AEATENBHOCTH, CBA3AHHBIX ¢ HaOJIOJEHHEM M OOBACHEHHEM XMMHYECKOTO
9KCIIeprMeHfra, OO0 IcHHeM NpaBiT 6e30MacHOro 06palleHHs ¢ BELIECTBAMIL.

Hapsiny ¢ s1iy, conepxarebHas XapakTepyCTHKa Liesell U 3a/1a4 M3yYeHus TpeaMeTa B IPOrpaMMe 1o XHMUHN
YTOYHEHA ¥ CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMY ITPUOPUTETAMH B CHCTEME CPEIHEro obiero o6pasoBadus.
CeropHsi B NpenoidBaHMM XMMHH B GONbLICH CTEMEHH OTHASTCS NPEeIrIOYTCHHE NPaKTUYECKOH KOMIIOHEHTE
conepxaHus OOy4eHWs, OPMEHTMPOBAHHOHW Ha IIOArOTOBKY BBIYCKHMKA OGI1E06pa3oBaTEeNBHON OpraHH3aLuy,
BJIJICIOLIErO He HaOPPOM 3HaHWH, a (YHKIHOHAIBHOM PaMOTHOCTEIO, TO €CTh CMOCOGAMHM U YMEHHSMH aKTHBHOTO
TIOJTY4EHHS 3HAHHH H|IPUMEHEHNS MX B PEabHOM XU3HY ISl PEILEHNUS IPAKTUIECKHX 32024,

B cBs3u ¢ 3TUM npu u3ydeHnH npeamera «XUMHUS» JOMHHUPYIOIIEE 3HaYEHHE NpUOOPETAIOT TaKue LENU U
3324, Kak:

ajianTalys 00Y4arOLIKMXCA K YCIOBUAM JUHAMUYHO PasBHBAIOLIErOCs MUpa, (GOPMHPOBAHHE WHTENIEKTYaTBHO
Pa3BUTOH JIMYHOCTH,| FOTOBOK K €aMOOOpPa3’OBaHMIO, COTPYIHHYECTBY, CAMOCTOSTENHHOMY MPHHSTHIO IPaMOTHBIX
pelIeHNH B KOHKPETHBIX KU3HEHHBIX CUTYALMSX, CBSI3aHHBIX C BEIECTBAMH U HX TIPHMEHEHHEM;




dopmupoBanue y 00y4arolyXcs KIFOUEBbIX HAaBBIKOB (KIIOYEBBIX KOMIIETEHLMM), U
3HayeHMe I/ Pa3MYHBIX BHIOB JESITENBHOCTU: PEIleHUs NpobieM, TMOMCKa, aHalKM3a U
HEOOXOAUMBIX I TIPUOOPETEHHs OIbITa AEATENBHOCTH, KOTOpas 3aHMMAET BaXXHOE MECT(
TaKKe AJIs OLEHKHM C MO3UIIKM SKOJIOTHYECKOM 6e30MacHOCTH XapaKkTepa BIMAHUSA BEILECTB U
Ha OpPraHM3M 4eJIOBeKa U IIPUPOJHYIO CPELLY;

pasBuTHE MO3HABATENBHBIX HHTEPECOB, HMHTEUIEKTYallbHBIX M TBOPYECKUX CIIOCOO
CMOCOOHOCTM CaMOCTOSTENBHO TPUOOpETaTh HOBBIE 3HAHUSA [0 XUMUM B COOTBETQ
NOTPeGHOCTAMH, KCIONB30BaTh COBPEMEHHbIE HMH(QOPMALMOHHBIE TEXHOJIOTHU [JIs MOKCKA
Hay4HO-TOMYJIAPHOM HHPOPMALMK XMMHYECKOIO COJIEPIKaHuUS;

bopMupoBaHue U pa3BUTHE y 00y4arOLUXCsl aCCOUMATMBHOIO U JIOTMYECKOTO MBIILUTIE
COOpaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMEL, B 4YaCTHOCTH, NpU IUIaH
XUMWYECKOr0 3KCIEPHMEHTA,

BOCIIUTaHME Y 00yyarouxcs yoexxIEHHOCTH B TYMaHUCTUYECKOH HANPaB/IEHHOCTH XU
pelieHry obabHBIX NpoGiIeM palMOHANBFHOrO INPUPOIOIIOL30BaHMUS, TOTIOHEHUS SHED
COXpaHEHHsl TPUPOJHOrO PABHOBECHS, OCO3HAHHMSA HEOOXOAMMOCTH OEPEXHOIO OTHOLICHH
3[0pPOBBIO, & TaKXKe MPUOOPETEHHS OIIBITA UCTIONb30BAHMS MOy YEHHBIX 3HAHUM U1 IPUHATH
CUTYyaL|sIX, CBSI3aHHBIX ¢ XMMUUECKUMH SIBJIEHUAMH.

HOIIMX YHUBEPCAJIbHOEC

ONIpa6OTKI/I undopMaLuu,

B IIO3HAHUH XHMMHH, a
KUMHUYCCKUX IIPOLIECCOB

HOCTEH 00yyaroImmxcst:
TBUM C SKM3HEHHBIMU

U aHanuza yueOHOHU U

1, HaOJII0JaTeNLHOCTH,

I/IPIZ)BaHHH U MpPOBEICHUU

MUY, €€ BOXXHON pONU B
€TUUECKUX PECYPCOB U
i K IIPUPOIE U CBOEMY
IPaMOTHBIX PELIEHUN B

B y4ebHOM IUtaHe cpefHero obiero o6pa3oBaHusi NpeAMeT «XHMHsA» 0a30BOro yJPOBHS BXOAMT B COCTaB

npeaMeTHoM 061acTu «EcTecTBEHHO-HAYYHbIE IIPEAMETEI».
O611ee 4MCIIO YacOB, OTBEAEHHEBIX I U3YUEHHUS] XUMHUH, Ha 0a30BOM YPOBHE CpEeMHE]
coctapnser 68 gacos: B 10 kinacce — 34 yaca (1 yac B Heniemo), B 11 kiacce — 34 yaca (1 gac B
COJIEPKAHUE OBYUEHUA

10 KJIACC
OPTAHMNYECKAS XMMMSA

TeopeTnuecKkre OCHOBBI OPraHH4Y€eCKOM XMMHH

[MpenmeT opraHuMyecKkod XUMUM: €€ BOSHMKHOBEHME, Pa3BUTHE W 3HAYCHHE B MOIYY
MaTepuasloB. Teopusi CTPOEHMs OpraHuM4YeckMx coenuseHudi A. M. bytnepora, e€
CrpykTypHble (GOpMyJbl OpraHMYecKHX BellecTB. I'omonorus, usomepus. XUMHUECKas
COEIMHEHUSX — OAMHAPHBIE U KpaTHBIE CBA3H.

[Ipencrasienue O KilaccuuKalMM OpraHMYecKMX BellecTB. HomeHnknatypa opr
(cucTemaTHuecKas) U TPUBHANBHBIE Ha3BAHHs BXKHEHIIMX NPEICTABUTENIEN KIIaCCOB OpraHuy

OKCTEepUMEHTAIbHBIE METOAbl M3Yy4YE€HHs BEIIECTB M MX MPEBPAIUCHMN: O3HAK
OpraHM4ecKMX BELIECTB M MaTepualaMM Ha MX OCHOBE, MOIEIMPOBAHUE MOJIEKYN (
HaOarofeHHe U ONKCaHWe JE€MOHCTPALMOHHBIX OIBITOB IO NPEBPALLEHUIO OPraHUYECKHX B4
(rnaenenve, 00yriiMBaHUE U TOPEHUE).

YrieBoaopoasl

o ob1iero odpazoBaHus,
HEJIeI0).

CHMHK HOBBIX BELIECTB U
IOCHOBHBIC ITOJIOKEHHUS.
CBA3b B OPraHUHECKUX

LHUYECCKUX COCI[I/IHeHl/lﬁ
CCKUX BELIECTB.

MJIeHHE C ofpa3uamu
praHU4ecKuX BEILECTB,
IIECTB NPH HarpeBaHUU

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUI pan. MeTtaH u 3TaH — HpOCTGfI].HHC PEACTAaBUTEIN aJIKaHOB!:

(1)1’131/1'—[6CKI/I€ U XUMHYECKHE CBOMCTBA (peakum/l 3aMCUICHHA U FOpeHI/I}I), HaxXOXIOCHHUE B
MNpUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, FOMOJIOTUYECKUH pan. OTuleH u IPOMUJIEH — IPOG
AJIKEHOB! (bI/ISI/I'—IeCKI/IG 1 XMMUYECKLE CBOMCTRA (pCaKLII/II/I TUAPUPOBaHUs, TAJIOTCHUPOBAHUSA,
144 HOHI/IMepI/ISaHHI/I), MNOJY4YCHUE U IPUMEHEHUE.

Ipupoae, IMOJITYHYEHHUE U

Teiiye NpeacCTaBUTEN
ruaparaury, OKHUCIICHUS

Ankanuensl: Oytamuen-1,3 U metunOyragueH-1,3: cTpoeHue, BaxHeHMe XuMmudedkue CBOMCTBa (peakuus

nonuMepusaluu). [lomydeHre CUHTETUYECKOTO KayyyKa U PE3UHBI.

AJIKMHBL: COCTaB ¥ OCOOEHHOCTU CTPOEHUS], TOMOJIOTMYECKUH psi. ALETWIEH — Ipo
AJIKMHOB: COCTaB, CTpOeHHe, (pu3MyecKue M XUMUYECKUE CBOWCTBA (peakuuu TMAPHUPOB:
TUZpaTalliK, TOPEHHS), IOTyUeHUE U IPUMEHEHHUE.

TEUIIMI NpeICTaBUTENb
HUs, TajJOoreHUpOBaHu,

Apensl. Benzon: cocrtaB, crpoeHue, QU3MYECKHME W XUMUUECKME CBOMCTBa (peaklfuy rajJoreHUpoOBaHUS U

HUTPOBaHUs ), IOJIy4eHHe U IpUuMeHeHue. Tonyon. cocmas, cmpoenue, QusuyecKue u Xumude

CKue ceolicmea (peaxyuu




2aN02eHUPOBAHYUS U
YTJIEBOJOPOAAMH, TIf

[IpuponHsie
npovcxoxaenue. Ci
[TpomyxTel nepepabq

HUMPOBAHUsA), nonyyeHue u npumenenue. TOKCHIHOCTb apeHOB. |'€HETHYECKas CBA3b MEMKIY

WHAIJIEXAUMH K Pa3iTHYHbIM KJ1accaM.
MCTOYHMKH yrieBoAOponoB. [lpupommelii ra3 u nomyrHsle HedTsanble rassl. HedbTs u o8

0CO0BI NepepaboTKu HE(TH: NMePEroHKa, KPEeKUHr (TePMUHYECKUH, KATATHTHUECKHIA), THPOIHS.

TKM He(TH, X NPUMEHEHHE B TPOMBILIICHHOCTH U B GbITy. KaMeHHBIH yTomb ¥ IPOgYKTHI €ro

nepepaboTKH.

OKCIIePUMEHTRITBHBIE METOLbI H3Y4YEHHs BEMIECTB U MX TIPEBPALLEHUIN: 03HAKOMIIEHHE C o0pasuamu miacTmacc,
KaydykOB W pE3WHBl, KOleKumMu «HedTe» wu  «Yroae», MOZEeNTMpOBaHME MONEKYN YIIEBOJOPOAOB MU
raloreHoNpOn3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOTEI: MOyYEHHE STHICHA U H3yYEHHE €ro CBOMCTB.

Pacuérnrie 3ajiaun.

Berancnenus o ypaBHEHHIO XMMUYECKON peakiuu (Macchl, 00bEMa, KOTHYECTBA HCXOMHOTO BEIIECTBA WK

NPOLYKTa PEaKivu
peakuum).
Kuciaopoacos
IlpenensHele
(peakuyu ¢ akTUBH
MOJIEKYJIaMH CITUPTO
MHOroaToMH}E
(B3aumogpelicTere c(
OpraHu3M YeJIOBEKa.
DEeHOM: CTPOS
¢deHoma.
Anpneruasl Y
(peakiuu OKUCIIEHNS
OmHOOCHOBHK
busnyecKre U XUMU
npumeHeHue. Creapy
BBICIIMX KapOOHOBBI]

M0 M3BCCTHBIM Macce, O6’béMy, KOJIMYECTBY OOHOI0 H3 HMCXOOHBIX BENIECTB WU MPOOYKTOB

€piKaliie OpraHnvyeCKHe CoOeJUHEeH s

OJHOATOMHBIE CITMPTHI. MeTaHon W 3TaHOIN: CTpPOCHUE, (1)1/131/1‘{601(1/16 U XUMHUYECKHE CBOMHCTBA
bIMKU METaJIJTaMH, TaJIOTCHOBOAOPOAaMH, FOpCHI/Ie), NPUMCECHCHHUE. BOI[OpOIIHBIC CBA3W MCKIY
B. I[CﬁCTBI/IC MCTaHOJIa U 3TaHOJIa Ha OPraHHU3M YeJIOBEKa.

[C CIIUPTEI. OTWIEHITIUKOJIb U [JIMLCPUH: CTPOCHHE, Cl)I/I?:I/I“IeCKI/IC U XWMHYECKHE CBOMCTBA
LICI0YHBIMM METa/JIaMH, Ka4CCTBCHHAs PEaKUUs Ha MHOIOaTOMHBIE CHI/IpTBI). HeﬁCTBHe Ha

HpI/IMCHeHHe FIMLEPUHA U STUJICHIJTIMKOJIS.

HHUE MOJICKYIIBI, (bI/I3I/I‘-IeCKI/IC U XUMHYECKHE CBOMCTBA. TOKCHYHOCTH Q)CHOJ'[a. HpHMEHeHI/Ie

kemonel. OOPMaNBAETHA, AUETATBICIUI: CTPOSHUE, QU3MYECKHE M XHMMHMYECKHE CBOMCTBA
1 BOCCTaHOBJICHUSI, KAYECTBEHHBIE PEAKLIMK), [TOTyUYEeHHUE U TIPHMEHEHHE.
€ TnpelenbHele KapOOHOBBIE KMCIOTEL. MypaBbUHAash W YKCYCHAs KHCJIOTBI: CTPOEHHE,
1€CKHE CBOMCTBA (CBOMCTBA, OOIIME I Klacca KMCIIOT, peaKiyst STepuduKaum), noay4eHne 1
HOBas U OJIEMHOBAs KHUCJIOThI KaK IIPEICTABUTEIM BBICIIMX KapOOHOBEIX KMCIOT. MBLTa Kak CONi
( KACJIOT, UX MOIOLIEE NEHCTBHE.

CroxHble 9QHpBl KaK NMPOM3BOMHEIE KapGOHOBBIX KHMC/IOT. ['MAponus claoxHbIX 3dupos. YKupsl. Tuaposus

KupoB. [IpuMeneHud

YrneBogsr: ¢
MOHOCaxXapu: 0co0)
TUAPOKCHIOM MeIu
[JIFOKO3b1), HaXOXKI
TJIFOKO3BI.

Kpaxman u 1
XWMHYECKHE CBOVCTH

OKCIepUMEHT
JIEMOHCTPAUHOHHEIX
okcuaoM Mmenu(Il)),

XKHpPOB. bronorudeckas pose XXHPOB.

CTaB, K/acCU(MKALKA YIIeBOAOB (MOHO-, OW- M MNOJMCaxapuisl). [JIIOKO3a — MpOCTeHImii
CPHHOCTH CTPOCHHs MOJIEKYJNBI, (QU3MYECKME W XHUMHUYECKHE CBOWCTBA (B3aMMOJEICTBHE C
I), oxucreHne amMMuauHBIM pacTBOpOM OKcupa cepebpa(l), BoccTaHOBIEHMe, GpoXKEHHE
HHUEe B NPUPOAE, NpuUMEHeHue, Ouonoruyeckas ponb. DorocunTes. DpyKTO3a KaK H3OMEP

CIII0NI03a KaK TPUPOAHEBIE TonuMepbl. CTpoeHHe Kpaxmalia W Ue/Uoiao3bl. DU3nyecKue u
a Kpaxmana (TMApOJIU3, KaYeCTBEHHAs! PEaKIUs C HOLOM).

UTBHBIE METOJIBI U3YUYCHHUS BEINECTB U WX MPEBPAILEHUI: MTPOBEACHNE, HAOMIONEHHE U OMUCaHNE
OIBITOB: FOPEHUE CIIMPTOR, KAYECTBEHHBIE PEAKLIUM OJHOATOMHEIX CIIUPTOB (OKUCIEHHE STaHOJIA
MHOTOaTOMHBIX CITUPTOB (B3aumozelicTeue riauuepuHa ¢ rugpokcunom memnm(Il)), anemerumos

(okucieHre aMMuadHbIM pacTBOpoM okcupa cepebpa(l) m ruapoxcumom memu(Il), B3auMomeHCTBHE Kpaxmana C

HOJIOM), TPOBENICHHE
PacuérHrle 3a)
Brrucnenus

NPOAYKTa peakuuu

peakuun).

HpaKTquCKOﬁ pa6OTI>II CBOMCTBA pacTtBOpa YKCYCHOﬁ KHCJIOTEI.

[aYu.

10 YPaBHCHUIO XUMUYECKOU peakuuu (MaCCBI, O6’béMa, KOJIMYECTBa MCXOOHOI'0 BEUISCTBA WIIU
10 W3BCCTHBIM Macce, 06’béMy, KOJIMYECTBY OJOHOI0 H3 HCXOOHBIX BELIECTB WU TMPOOYKTOB

AsoTcoaepmanuHe OpPraHUu4YeCKHUe COCONHEHUS.

AMUHOKHCIOT]
aMUHOKHCIIOT (Ha TIp
Benkw kak mp

0enkoB. X UMUYECKHE

bl Kak am(OTepHble OPraHMYeCKHWe COeNvHeHHs. (DU3NYECKHE M XUMHYECKHE CBOWCTBA
IMEpe INIMIKHA). Buonorndeckoe 3HaueHHEe aMUHOKHCIIOT. [lenTHabl.

MPOZIHBIE BBICOKOMOJIEKYJISIpHbIE COeNMHEH . [lepBuyHas, BTOpUYHAsS M TPETHYHAS CTPYKTypa
CBOMCTBa G€NKOB: FMAPOIIH3, JCHATY PALHsl, KAUECTBEHHbIE PEAKIMH Ha GEITKH.




OKCIEPUMEHTAIBHBIE METOOBl M3YYEHMs BEIIECTB W KX [PEBPAILCHHUL:
JEMOHCTPALOHHBIX OIBITOB: AEHATYpALHs OENKOB NPU HArPEBAHHM, LIBETHBIE PEAKLMM OENKO

BricoKkoMoJieKyJIsipHbIE COeIHHEHHUS

OCHOBHBIE TOHATUS XMMUM BBICOKOMOJIEKYJISIPHBIX COEOMHEHWH: MOHOMED, IOJIUME
CTeNeHb MOJMMEPU3ALIMK, CPEIHSIS MOJEKynapHas macca. OCHOBHbIE METOIbl CHHTE3a
COeIMHEHMH — MOJMMEPU3aLIMsl U IOTUKOHIECH ALK,

Ha6II}O,ZICHI/IC W OIIMCaHue

B.

D, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKY I PHBIX

SKCHepI/IMCHTaﬂbHBIe METOAbl M3YYEHHA BEUIECTB U UX npeBpameHHﬁ: O3HaKOMJIEHHE C 06pa3uaM14

TPUPOMHBIX U UCKYCCTBEHHBIX BOJIOKOH, ILIACTMACC, KaYYyKOB.
MexmnpeaMeTHbIE CBA3H.
Peanuzaiys MEXIPEIMETHBIX CB3eH PH U3y4EeHUM OpraHu4eckoi xumuu B 10 Kiaccq

OCYLIECTBJIIETCA YEPE3

HUCII0JIb30BAHHE KakK O611II/IX C€CTCCTBEHHO-HAY4YHbIX HOHHTHﬁ, TaK M TIOHSTUM, SBJISIIOLIWXCA CUCTEMHBIMU [JIs

OT/JENIBHBIX MPEAMETOB €CTECTBEHHO-HAayYHOr0 LMKJIA.
Ob1IKe ecTeCTBEHHO-HAyYHbIE MOHSATHUS: SIBJICHUE, HayuyHblH (akT, rumoresa, 3aKoH, 1
xnaccuduKals, NepUoIMIHOCTb, HabIOAEHUE, U3MEPEHHUE, DKCIIEPUMEHT, MOZICIMPOBAHUE.
dusuKa: MaTepus, SHEPTHUs, Macca, aTOM, 3JIEKTPOH, MOJIEKYNa, SHEPTETUYECKUH Yp
00bEM, arperaTHoe COCTOSHUE BEIIECTBA, PU3NUECKUE BEJMYMHbI U €AMHHULIBI KX U3MEPEHUS.
Buomnorus: KieTka, opranusm, 6uocoepa, o0OMeH BElLIECTB B OpraHu3Me, GQOTOCHHTES, O
BeliecTBa (OeNKy, YrieBOAbL, JKUPBL, GEPMEHTEI).
[eorpadusi: MUHEPAIIBL, TOPHbIE IOPOABI, MOJE3HBIE HCKOIIAEMBIE, TOILTMBO, PECYPCHI.
TexHoNOrKs: MUIIEBbIE MPOLYKTH, OCHOBBI PALMOHAIBHOIO MUTAaHMs, MOKOIIME CPe]
KOCMETHYECKUE NPenapaTsl, MaTepUallbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBILIAS 1 HEOPT AHUYECKASA XMMUA

TeopeTnyeckne 0CHOBBI XUMHH

Xumudeckuit aneMeHT. AToM. SInpo aroma, M30TOIBI. DNEKTPOHHas obonoyka. O
nofypoBHU. ATOMHBIE opbuTtany, s-, p-, d- 31meMeHTsl. OCOOEHHOCTH pacTpe/iesieH s JIIeK]
aTOMaXx 3JIEMEHTOB NEPBBIX YETHIPEX NEPHOAOB. DIEKTPOHHASA KOHPUIYpaL|s aTOMOB.

[lepuonuueckuii 3akoH U Ilepuomuyeckas CHCTEMa XMMUYECKUX 3J€MEHTOB [I.
NEepUOAMUECKOro 3aKoHa U [TeprHoaudecKoil cucTeMbl Xxumuyeckux snementos II. M. Men}
TEOpUEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOWCTB XMMUYECKUX 3NEMEHT,
TNPOCTHIX U CJOXKHBIX BEILECTB I10 TpyNnaM U repuojam. 3HaueHue NepuofMecKoro 3akoHa B

Crpoenye BelecTBa. XUMUYECKas CBA3b. BUABI XMMMYECKOH CBA3M (KOBAJIEHTHAS H
MOHHAs, MeTaJulMuecKas). MexaHusmbl 00pa3oBaHMs KOBAIEHTHOHW XMMUUYECKOH cBA3M (
aKLEeNTOpHBIN). BompopoaHast cBsi3b. BaleHTHOCT. DNeKTpOoOTpULIATENLHOCTE. CTENEHb OKH
Y aHUOHBI.

BemecTsa MOIEKYJIAPHOIO M HEMOJIEKYJSIPHOTO CTPOEHMsA. 3aKOH IOCTOSHCTBA C(
KPMCTAIUTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTE OT THIIA KPUCTA/LIMYECKOM peLl

[ToHATHE O OUCMEPCHBIX CcHCTeMaxX. VICTMHHBIE M KONJIOMAHBIE DPacTBOpPEL. Macc
pacTBoOpe.

Knaccudukanus HeopraHudeckux coeavHeHuid. Homenkiartypa HeopraHMYeCKHX
CBSA3b HEOPraHUYECKUX BEIIECTB, NPUHAIIEKAIIMX K Pa3IMUHbIM KilaccaM.

Xumuueckas peakuus. Knaccupukaiys XMMUYECKUX pEaKUUi B HEOPraHHYECKOH ¥
3aKOH COXpaHEHUs MacChl BEILIECTB, 3aKOH COXPAaHEHKs 1 NPEBPALIECHUS SHEPTUM IPYU XUMHYG

CKopocTh peakuuu, €€ 3aBUCHMOCTE OT pasnuuHblx (akropos. ObGparumeie

eopusi, aHallu3, CUHTE3,
BEHb, BEILECTBO, TEIO,

MOJIOTMYECKH aKTHBHBIC

CTBa, JICKAPCTBEHHLIC 1

HepreTUUEeCKUE YPOBHHU,
POHOB 1O OpOuTasIsIM B

. Menpeneea. Cas3b
[e/leeBa C COBPEMEHHOMN
DB U 00pasyeMblX UMK
Pa3BUTHU HAYKHU.

CIIOJISIpHAsE U TOJISIpHas,
DOMEHHBIA U JTOHOPHO-
neHvs. MoHBI: KaTUOHBI

CTaBa BEIECTBA. |HUIEBI
ETKU.
bBasi OOJII BELIECTBA B

BellleCTB. | eHeTHUECKas
[ opraHqucxoﬁ XHUMHU.

CKUX peaKLIMsIX.
peakuuu. XHMHUECKOE

pasHoBecue. DaKTopbl, BIUAOIME Ha COCTOAHNE XUMUYECKOro papHoeecus. [Ipunuun Jle [larense.

Dnekrponurhyeckas gucconuauys. CunsHele U cnabble anekTponutsl. Cpena BOAH
KYclias, HelTpanbHas, 1eloyHas.
OKHCIUTENBHO-BOCCTAHOBUTENIBHEIE PEAKIHM.

bIX PACTBOPOB BELUCCTB:




OKCNEepUMEHTY
«Ilepuonnveckas cu
peL&TOoK, HaOMoaeHY
B IIPUCYTCTBUM Karaj
peaklMy¥ HOHHOTO O

LUIBHBIC MCETOOBI HU3YUCHHA BCIICCTB u Hux npeBpameHHﬁ: ACMOHCTpalys TaGHI/IL[
CTemMa xuMuuecKux snemeHToB JI. M. MeHneneesay, u3yueHHe MOJIENEH KPUCTATIMYECKUX
€ ¥ ONKCaHNe NIEMOHCTPALMOHHBIX U 1a00PaTOPHBIX OTBITOB (pa3fioXKeHHe ePOKCHIa BOIOPOaa
[M3aTOpa, ONPENENEHHE CPEbl PACTBOPOB BEIIECTB C IIOMOIIBI0 YHHBEPCATBLHOIO MHIUKATOPA,

OMeHa), MpoBefieHHe MNPaKTUYECKOM paboTol «BiusHue pasnuyHex (akTOpoB Ha CKOPOCTH

XUMUYECKOH peaxKuuu.

PacuértHble 32/
Pacu&tel mo
VICTIOJIB30BAHHUEM IIOK
Heopranuuec
Hewmerannsi. I
1 OCOOEHHOCTH CTp
KHCII0poa, cepsl, (o
XuMUYecKue (
UX COeIMHEHUH (OKCH
ITpumeHeHMe §
Mertamnsr. Ilo
OcobenHocTu cTpoe

a4qH.
YPaBHCHUAM XHMHYECCKUX pCaKHI/Iﬁ, B TOM HYHCJIE TEPMOXHUMHYECCKHE paC‘IéTLI, pvaéTLI C
ATHS «KMacCoBas OOJIS BEIECTBA.

Kasd XUMHAS

OJIOXKEHHE HeMETaNNoB B Ilepronuyeckoii cucreme XxuMuieckux anementos . Y. Menneneesa
CHHsl aTOMOB. DU3MYECKHE CBONCTBA HEMETAUIOB. AJUIOTPOIMS HEMETAUIOB (Ha TpUMeEpe
cchopa u yrieposa).

BOWCTBA BaXKHEWMIIMX HEMETAJIOB (TaJOre€HOB, Cepsl, a30Ta, dhocdopa, yriepona U KpeMHUs) U
JIOB, KMCJIOPOACOAEP KAIMX KUCIIOT, BOJIOPOIHBIX COEUHEHU).

KHENIINX HEMETAJIJIOB U MX COSIUHEHNUN.

10’keHue MeTauloB B Ilepuomudeckoi cucteme xuMmudeckux sieMenTos J[. M. Menneneesa.
HUsL SJIEKTPOHHBIX 000704eK aToMOB MeTauioB. O6uipe (U3HYECKHE CBOMCTBA METAIIOB.

Crunasel MeTa/UIOB. JJIEKTPOXUMUYECKHUI PSIJT HANPSDKEHUH METAJIIOB.

XUMUYECKHe
JKEJIe30, MEJIb) U UX C
Ob6mue crioco
OKCIEePUMEHT:
CIUIaBbl», 00pasio
JIEMOHCTPAUHMOHHBIX

BOWCTBA Ba)KHEHMIUIMX METAUIOB (HATpUM, Kanui, KaIbLMH, MarHUM, aJIOMUHHH, LIUHK, XPOM,
DEIMHEHUH,

bl NIOJTY4YEHHs METAIIOB. [IpuMeHeHre MeTaJuI0B B OBITY U TEXHUKE.

TEHEIE METOIBI M3Y4EHMs BELIECTB M WX MPEBpAlleHUI: HW3y4deHHE KOJUIEKUMH «MeTallisl U
5 HEMETAJUIOB, PELIEHWE 3KCIEPUMEHTANBHBIX  3a11a4, HaOMoJeHHe U ONKCaHHe
1 1a00paTOPHBIX ONBITOB (B3aUMOIEHCTBHE T'MIOPOKCHIA alIOMHUHUS C PaCTBOPaMH KHCIOT U

LLIEJIOYEH, KAUYECTBEHHBIC PCaKl K Ha KaTHOHBI MeTaJ'IJ'[OB).

Pacuérnrle 3aj]
Pacuérter macq

ayHu.
bl BEIIECTBA WX O0BEMA Tra3oB IO HU3BECTHOMY KOJIMYECTBY BCLICCTBA, MacC€ HJIH O6’béMy

OIOHOI'0 M3 YYaCTBYIOIIMX B pEaKLMU BEILIECTB, paC‘{éTBI MacCcChIl (O6”l:éMa, KOJINYECTBA BemeCTBa) MpOOYKTOB pCaKlUHu,

€CJIM OJTHO W3 BellecT|
XuMus u Ku3
Pone  xumunm
MenuuuHel. [ToHsTHE
IIpencraBneny

B UMCCT INMPHMECH.

Hb

B obecrneueHuu 3KOJIOTUYECKOH, 3Hepremqecx0171 U TIMLIEBOK 6630HaCHOCTI/I, pa3BUTHH
O Hay4HbIX METOJaX MO3HAHUA BEIICCTB U XUMUYECKHX peaKumZ.

51 00 obmumx HAY4YHBIX MPHUHLHUIIAX IIPOMBIIIJIEHHOI'O IIOJTYUCHUS BaXKHEHIIIMX BELIECTB.

Yenosek B MUPE BCUICCTB H MaTCpPHAJIOB!: BaKHEHIIIKE CTPOUTEJIBHBIE MaTE€pHalibl, KOHCTPYKUIHOHHBIC

MaTepualibl, KpacKH|
MHUHEpaJIbHBIE YI00D

CTEKIIO,
P HHS.

K€paMKKa, MaTrepuajbl [OJid JSJICKTPOHMKH, HaHOMaTCpHUalibl, OPTraHWYCCKHUC U

Xumus u 3[0pOBbEE YCJIOBCKA. MpaBUJia HCIOJIE30BaAHUSA JIEKAPCTBEHHBIX IIPENapaToB, INpaBuUiia 6e30macHoro

HWCIIOJIb30BaHUA MpEM

MexnpenmeTs
Peanuzanus N

OCYILECTBJIACTCA HEP

CUCTEMHBIMH IJIsI OT]
Obuue ected

Kiaccuukauys, nep

®duzrKa: Marg
MOJIEKyJia, 3HEepreTH
BEJTUYUHBI M € TWHUILIY
Buonorus: ke

B OpraHusme.

ApaToOB OBITOBOM XMMUM B TIOBCEIHEBHOM JKU3HU.

bIE CBSI3H.

[©XIIPEIMETHBIX CBs3€H NpH H3y4YeHWH OOIell M HeopraHWveckod xmmum B 11 Kiacce
©3 HCIIOJIB30BAHKME KaK OOIIMX €CTECTBEHHO-HAYYHEBIX TOHSTHMN, TaK U MOHITUH, SBISIOLINXCS
€bHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

TBCHHO-Hay4HBIE TIOHATHS: HAy4HEBIM (akT, TUIOTe3a, 3aKOH, TEOpHs, aHalIu3, CHHTES,
10JUYHOCTE, HAOIIOIeHHE, SKCIIEPUMEHT, MOJEITUPOBaHUE, U3MEPEHHE, SBICHUE.

pYs, DHEprusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HM30TOIN, PaJHOAKTHBHOCTb,
HECKUH YpOBEHb, BEIIECTBO, TeNo, 00BEM, arperaTHOE COCTOSHHUE BEINECTBa, (UIHUECKHE
[ UX U3MEPEHHUs], CKOPOCTb.

TKa, OpraHu3M, 3KocucTeMa, Oruochepa, MaKpo- ¥ MUKPOJIEMEHTEI, BUTAMHUHBI, OOMEH BEIIECTB

['eorpadusi: MyiHEpaIbl, TOpHBIE TOPOJIEL, MTOJIE3HBIE UCKOMaeMBbIe, TOIUTHRO, PECYPCHI.




TexXHOJIOrMs: XUMUYECKas MPOMBILUIEHHOCTb, METAJUIypIus, IMPOM3BOACTBO CTP
CeNBCKOXO35CTBEHHOE TPOM3BOACTBO, IMHMINEBas IPOMBILIUIEHHOCTh, (QapMaleBTUYeC
TPOU3BOACTBO KOCMETHYECKMX IPENaparoB, IPOU3BOACTBO
NPOMBILIEHHOCTh, HAHOTEXHOJIOT UK.

[ITIAHVPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOITPAMMBI 110 XHMMHWKM HA
CPEJJHET'O OBLIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIbTATBI

®Ir'OC COO ycranasnuBaeT TpeOOBaHMsS K pe3yJibTaTaM OCBOEHMS OOYyHaroLIMMHU

KOHCTPYKIUMOHHBIX  MaT§

OlreHBHbIX MaTepuraos,

s [OPOMBIIIIEHHOCTD,
pUajioB, OSJIEKTPOHHAas

BA3OBOM VYPOBHE

s NpOrpamMM CpPEIHEro

obulero o6pa3oBaHus (JIUYHOCTHBIM, METaNpPEeIMETHBIM M TNpeAMETHhIM). HayyHo-MeTOQUUECKONM OCHOBOH A

pa3paboTKK IUIAHUPYEMBIX Pe3yJbTaTOB OCBOEHMS IpOrpaMM CpeaHero obmero obpasopa
JIeATEIbHOCTHBIN OIXO/.

B cooTBETCTBHU C CHUCTEMHO-IEATEIFHOCTHBIM MOAXOAOM B CTPYKTYpPE JMYHOCTHBIX
npeameTa « XMMUs» Ha YPOBHE CpeJHero obuero 00pasosaHus BeIAENEHEI CIIEYIOIME COCTAR

0CO3HaHHE OOY4YarOLUMHUCS POCCUMCKOM TIpaKOAaHCKOM HMAEHTUYHOCTM — TOTOBH(
CaMOCTOSTENBHOCTU U CaMOOIPEAENECHHUIO;

HaJlM4Me MOTHBALMHU K 00yUEHHIO;

LieJIEHANPAaBJIeHHOE pa3BUTUE BHYTPEHHHMX YOEXISHMM JIMYHOCTH Ha OCHOBE KII
MCTOPUHYECKHX TpaauLi 6a30BOM HAYKH XMMUM,

FOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCsl PYKOBOJICTBOBATHCS B CBOEH e
CMBICIOBEIMH YCTaHOBKAMHU, MPUCYLLMMHU LIEIOCTHON CUCTEME XMMUYECKOro 00pa3oBaHMus;

HaIM44e TPABOCO3HAHMS 3KOJNOTMYECKOM KyNbTYphl M CIOCOOHOCTH CTaBUTh LENH
TIJIaHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOEHUS NpeaMeTa « XUMHA» JOCTUIArOTCs B €UHCTBE yue
[IEATENBHOCTHA B COOTBETCTBUM C TYMAHUCTUUECKUMU, COLMOKYJIETYPHBIMU, NYXOBHO-HPABCT]
uleaNaMi POCCHMCKOro rpaXkIaHCKOro oOlIecTBa, NPHHATHIMU B OOLIECTBE HOPMaMu U
CIIOCOOCTRBYIOUIMMHM —MpOLIECCaM CaMOIIO3HAHHKS, CaMOPa3BUTHS U HPABCTBEHHOIO
o0yuaromuxcs.

JIMYHOCTHBIE — pe3y/ibTaThl OCBOGHMs MpeaMeTa «XHUMMA» OTpaKaloT  cdop
TIO3HABATENILHOM U MPaKTHUECKOH JesTeNbHOCTH 00yUaroluXcs 110 peaau3auyy IPUHATHIX B
TOM YHCJI€ B YaCTH:

1) rpakaaHCcKOro BOCMUTAHHA:

OCO3HaHMs OOYYArOLIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IpaB U 00s3aHHOCTEH, Y
IPaBOMOPSIIKY;

NpeNCTaBJIeHHs O COLMAIBHBIX HOPMaX U NpaBUjlaxX MEXIMYHOCTHBIX OTHOIUEHHUH B KOJ

FOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATENBHOCTH NIPU CO3AaHUM YUeOHBIX IIPOSKT:
[103HaBATEILHEIX 33/1a4, BLITIOJHEHUM XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TNPUHUMATh MOTHBBI, HaAMEpPEHUs, JIOTUKY W apryMEHTE
Pa3IMYHBIX BUIOB yUeOHOH AEATENBHOCTY;

2) DATPUOTUYECKOr0 BOCIIUTAHMUS:

LIEHHOCTHOI'O OTHOLIEHUS K UCTOPUUECKOMY M Hay4HOMY HaCJIEUIO OTEUECTBEHHOM X}

YBaXKEHUsI K MPOLIECCY TBOPUECTBA B 00JaCTH TEOPUU U NIPAKTUHYECKOrO MPUMEHEHUS
YTO JOCTIOKEHMS HAYKU €CTh PE3YJbTaT [UIMTENIbHBIX HaONIOASHUH, KPOMOTIMBBIX 3KCIEp
MOCTOSIHHOTO TPY/Ja YYEHBIX U NTPAKTUKOB;

MHTEpeca U I03HABATENbHBIX MOTKBOB B IOJIYYEHUHU M IOCIEAYIOLIEM aHaIM3€e MH(
JIOCTHXKEHHUSIX COBPEMEHHON OTE€4EeCTBEHHOM XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMS, 3ITUIECKOIO NTIOBENEHUS;

C

1is] SIBJISIETCSI CUCTEMHO-
PE3YJIBTATOB OCBOEHUS
JISIOLLME:

CTHU K CaMOpa3BUTHUIO,
FOUCBBIX LEHHOCTEH U
reJIbHOCTH LIEHHOCTHO-
YU CTPOUTH XKU3HEHHBIE
DHOM U BOCIIUTATENLHOH
€HHBIMHM LIEHHOCTSIMU U
[TpaBU/iaMU TTOBENEHUS,
TaHOBJIEHUSI JIMYHOCTHU
MUPOBAaHHOCTb  OIBITA
0011ECTBE LIEHHOCTEMN, B

BAXXCHUA K 3aKOHY U

IEKTURE;
DB, pELLEHUU YUeOHBIX U

I OpyrMX OpU aHaiu3e

MU

KMMKWHK, OCO3HaHUA TOIO,
MMCHTaJIbHBIX IIOMCKOB,

opMalvy O NEPEOOBBIX

CrocoOHOCTH OLCHUBATL CUTYyallUW, CBA3AHHBIC C XWMHWYECKUMH HABJICHUAMHU, U HWPHUHHMMATHL OCO3HaHHBIC

peui€HuA, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH,




TOTOBHOCTH OL
HOPM K OCO3HAHHE TI(

€HUBAaTh CBOE NOBEACHUE U IIOCTYIIKH CBOUX TOBapHHleﬁ C I'IOSI/II_II/lﬁ HPaBCTBEHHBIX U IIPABOBBIX
CIIEACTBUM 3TUX MOCTYIIKOB;

4) hbopMHpPOB3HHUSA KYJbTYPHI 310POBbSI:

[MOHWMAaHUs
OTHOIIIEHHUS K COOCTB

1

eHHOCTe 3mopoBoro u OesomacHOro obpasa JKM3HHM, HEOOXOIMMOCTH OTBETCTBEHHOTO
PHHOMY (DM3HYECKOMY U NICUXUYECKOMY 30POBBIO;

colOrogeHus IfpaBui 0e30MmacHOro obpalleHys ¢ BElleCTBaMHU B OBITY, NOBCEIHEBHOM XXU3HM M B TPYIOBOU

ACATCIIBHOCTH,
NMMOHKUMAaHUs 1

YrpoOXXarouuyx 300POE
OCO3HaHM: IMO(

5) Tpyaosoro
KOMMYHHKaTH

TBOPYECKOU U IpyTu}

YCTaHOBKHU Ha
CBOC€TO KJIacca, IKOJI

PHHOCTH TIPaBUJ MHOWBUAYAIEHOTO U KOJJIEKTHBHOTO 0€30MacHOTO MOBENEHHWS B CHTyaLMsX,
BIO U JKU3HU JIIOZIEH;

JIENICTBMM W HETIPUSITHSI BPEIHBIX MPUBBIYEK (YIOTpeOICHNs alKOrolsl, HAPKOTUKOB, KyPEHHS);
BOCIHTAHASA:

BHOM KOMIIETEHTHOCTH B y4€OHO-HCCIEOBATENBCKON NEATENbHOCTH, OOLIECTBEHHO TOJIE3HOH,
BHIAX JAESTEILHOCTH;

aKTUBHOE y4acTHE B PEIICHHAM MPAKTHYECKHX 3a/lay COLMAIBHOM HalpaBlIeHHOCTH (B paMKax

b1);

UHTEpECa K MPaKTUUICCKOMY U3YHUEHUIO HpO(I)GCCPIFI pas3jIMyHOro poja, B TOM YHCJIE Ha OCHOBC IPHMMCHCHHA

MPEIMETHBIX 3HaHUH

YBKESHUS K T[]
TOTOBHOCTHU K

peanuzauuu cobCTB

10 XUMUW;

Yy, JITOASM TpyJa ¥ pe3yJibTaTaM TpyIOBOH NeATEIbHOCTH;

OCO3HAaHHOMY BHIOOPY MHIMBHIYAIBHOM TpaeKkTopuu obpasoBanus, Oymymed npodeccuu u
PHHBIX JKH3HEHHBIX IUIAHOB C Y4Y&TOM JIMYHOCTHEIX MHTEPECOB, CIIOCOOHOCTEN K XHMMH,

MHTEPEeCOB 1 NOTpebocTelt 001ecTBa;

6) axosoruye
9KOJIOTHYECKU

TIOHHUMAaHHs 1
COCTOSAHUE NNPUPOAHJ
OCO3HaHHA H(

MPUPOAOIOIE30BaHH
aKTMBHOTO K
MIPOTHO3UPOBATL Hef
uX;
HIAYUS  Pas

"KOT0 BOCIIHTAHHSA:

11e/16CO06Pa3HOrO OTHOIIEH!S K NPUPOIE, KaK HCTOYHHUKY CYIIECTBOBAHMUS KU3HU Ha 3eMIle;
T0GALHOrO XapakTepa SKOJOTHYECKHX NpoOieM, BIIMSHMA 3KOHOMHYECKHX IPOLECCOB Ha
¥ ¥ COLIMaJIbHOU Cpenbl;

00XOOUMOCTH HKCIIOJB30BaHUS JIOCTWIKEHUH XMMHUHW JJIs PELICHUS BOIMPOCOB pPalMOHAIbHOTO
F;

CNpUATUsS  JEUCTBUM, MPUHOCAIIMX Bpel OKPYXKAIOWEH MPUPOAHOM Cpene, yMEHWA
NaroNpHATHBIE SKOJIOTHYECKUE MOCTIECTBHA NPEANPUHUMAEMBbIX ACHCTBUHM U MPENOTBPAINATH

5KOJIOTUYIECKON KYyJIbTYpPBI, OIIBITAa JOCATCIIBHOCTH

BUTOTO DJOKOJIOTHYECKOr0  MBILIJICHUS,

5KOJIOTUYECKOH HampaBJICHHOCTH, YMEHUS PYKOBOACTBOBATHCA HMH B M03HABATE/ILHOM, KOMM}’HPIKB.TPIBHO?I U

COLMAJIBHOM MpaKTuH
7) HeHHOCT
chopmupoBa

00111eCTBEHHOH MpaK
MMOHUMAaHUs C

MBILLIEHUS, CO3JaHY

MO3HAHUM TTPUPOJHD
yOexAEHHOCT

HarpaBJIEHHOCTH U B

YCTOMYUBOTO pa3BHU]

pa3BUTHY MEIULIMHB

ob11ecTBa;
€CTECTBEHHO-
€CTECTBEHHBIX HayK

OKPYKaoLIEro MUP3

HAaYYHBIX (PaKTOB U ¥
crocoOHOCTH

YKU3HEHHBIX CUTYyal}
WHTEepeca K Il

I/IHI:aquOFO IMO3HAHHUA:

c, CIOCOOHOCTH U YMEHHUs1 aKTUBHO NIPOTHUBOCTOATEL HACOTIOTHH XCMO(.JpO6I/II/I;

OCTM MHPOBO33PEHUS,
[HKY;

TelU(UKN XAMUY KaK HayKu, OCO3HaHHKs €€ poiu B (OPMHUPOBAHUM PALMOHANBHOIO HAYYHOTO
| LIENOCTHOTO TMPEACTABIeHNs 00 OKPY/KaloIEeM MUPE KaK O €AMHCTBE NPHUPOABI U YE/IOBEKa, B
X 3aKOHOMEPHOCTEH ¥ peLIeHNH TIPO0JIEM COXPAHEHHUS IPUPOAHOTO PAaBHOBECH,

i B 0COGOM 3HAYMMOCTH XMMHM MJisi COBPEMEHHOM LMBUWIM3ALMU: B €€ TyMaHMCTHYECKOH
AXKHOM PONIM B CO3NAHMH HOBOM 6a3bl MaTEPUANBHON KyJIBTYpPBI, PENIEHUH I100aIbHBIX Ipobiem
sl YEIOBEYECTBA — CHIPHEBOH, SHEPreTUYECKOH, MUIEBON U 3KOJOTMIECKON OE30MacHOCTH, B
, 00ecreueH Ny YCIOBHM YCIEIHOTO TPYIa U 3KOJIOrMYECKH KOMGOPTHOH JKU3HU KaKIIOTO 4I€Ha

COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Da3BUTHS HAayKH U

Tay4HOM TPaMOTHOCTH: IIOHMMAaHHsl CYIIHOCTH METOIOB HCTIONIB3YEMBIX B
AX, CIIOCOOHOCTH WCIOJB30BAaTh IOJyHaeMble 3HaHHWS /s aHanu3a | OOBSICHEHHUS] SIBJIEHAX
U TPOMCXOASIIMX B HEM M3MEHEHUM, yMEHUS [ieNaTh 000CHOBaHHEIE 3aKJIFOYEHHUsI HA OCHOBE
MEIOLIUXCS TaHHBIX ¢ LENBI0 NOYyUYEeHHs JOCTOBEPHBIX BEIBOJOB;

CaMOCTOSATENbHO MKCIIONB30BATh XMMHUYECKUE 3HAHMS /s pPEleHHs NpobieM B PEaslbHBIX
X

3HAHUIO U MCCIIEIOBATEIbCKON AEATENBHOCTH;

IIO3HaHHs,




FOTOBHOCTH U CNOCOOHOCTM K HENPEpPHIBHOMY 00Opa3oBaHUIO U caMOOOPa30BaHUIO, K
HOBBIX 3HaHHM T10 XMMHUH B COOTBETCTBHH C XKU3HEHHBIMH NOTPEOHOCTIMHY;
HHTepeca K 0COOSHHOCTSIM Tpya B Pa3lu4HbIX chepax npodecCHOHAIBHOM AeSTENbHOC
METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHBIE pe3yJbTaThl OCBOEHMS Y4eOHOro mpeaMera «XHMHS» Ha YpO§
00pa3oBaHus BKIIOYAIOT:
3HauMMble 11 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYHAIOLIMXCS MEKAUCIMILTMHAPH
oblieHay4Hble TOHSATUS, OTPKAIOLIME LENOCTHOCTh Hay4YHOH KapTUHBI MHpa U Crienuduy
HCIIONB3yEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEILIECTBO, SHEPIHUs, ABJICHHUE, MPOLIECC, CH

IKTUBHOMY TIOJTYYEHUIO

Cy.

HE cpegHero oobuiero

ble (MEXIpeIMETHEIE)
[y METOJIOB MO3HAHUS,
cTeMa, HayuHbli (akr,

MNPUHLIUII, TUIOTE3a, 3aKOHOMEPHOCTL, 3aKOH, TEOpHs, HUCCIEOO0BAHHUC, Ha6m011eﬂne, USMEPEHUE, DKCINEPUMEHT U

Apyrue);
YHUBEpCalbHble Y4eOHble 1eiCTBUS (MO3HABATENbHbIE, KOMMYHHUKATUBHBIE, PErYJIATUBL
dopmupoBanue QyHKLIHOHAIBEHON IPaMOTHOCTH U COLIMANIBHON KOMIIETEHIIMKM 00YYarOIUXCs;
CNOCOOHOCTh 00y4aroIMXCs MCIONb30BaTh OCBOSHHBIE MEXIUCLUIUIMHAPHBIE, MUPOB(
YHUBEpCcallbHble yueOHbIe NeCTBYA B I03HABATENBHOM U COLIMANIBHOM MpaKTUKe.
MeranpeaMeTHble pe3yNbTaThbl OTPAKAIOT OBJIAJCHHAE YHUBEPCATIBHBIMU YYEeOHBI)
KOMMYHUKATHUBHBIMU U PETYJISTUBHBIMU JEHACTBUSMU.
OgianeHue yHHBePCAJIbLHBIME YieOHBIMH MO3HABATEILHLIME AefACTBHIME:
1) 6a3oBble JOrnYecKHe qeHCTBHUS:

bl€), O0EeCeynBaoII1E
33pEHYECKUE 3HAHUS 1

i1 IIO3HaBaTCJIbHBIMHU,

CaMOCTOATEINBHO Q)OpMyHI/IpOBaTL 1 aKTyaJIU3UpPOBaTh HpO6JICMy, BCECTOPOHHE eé paccMaTpuBarthb,

OMpeneNATh LeNny AEATeNbHOCTH, 3aaBas NapaMeTphl U KPUTEPUH HX JOCTHIKEHUS, C
JEATEeNbHOCTH C ITOCTABICHHBIMY LIENAMY;
UCIIOJIb30BaTh [IPYM OCBOCHMM 3HAHMH NPUEMBI JOTMYECKOr0 MBILUICHUS — BBIACNATH 3
NOHATUH U YCTaHaBIMBaTh UX B3aMMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOMIME MOHATUS IS (
bakTOB U ABJIEHUIL;
BBIOMpPATh OCHOBAHUS U KPUTEPUU JJ1s KilacCU(HKALMK BELECTB U XUMUUECKHUX PeaKiy
yCTaHaBIUBAaTh NPUUMHHO-CIEICTBEHHbIE CBSA3M MEXIY U3Y4aeMbIMU SBICHUSIMHU;
CTPOMTH JIOTUYECKUE PacCy:KAeH!s (MHAYKTUBHbIE, eAyKTUBHBIE, [I0 aHAJIOTUH), BBISB]]
NPOTUBOPEYMS B pacCMaTpUBaEMBbIX SIBJIEHUSX, OPMYJIUPOBATh BEIBObI U 3aKIIFOUCHUS;
NPUMEHATE B MPOLECCE IO3HAHMA, HUCIONb3YEMble B XWUMHUM CHMBOJMYECKHUE

DOTHOCHTB PE3YJIbTaThl

(ADAKTCPHBIE TMMPU3HAKU
OBsICHEHUA OTACJ/IBHBIX

=T

ATb 3aKOHOMEPHOCTH U

(3HaxkoBBIE) MOJENH,

npeoOpa3oBbIBATL MOIENBHBIE MPEACTABICHUS — XMMUYECKUI 3HaK (CHMBOJ) DJIEMEHTa,
YPaBHEHHE XMMHYECKOM peakluy — NOpY pelleHUM Y4eOHBIX ITO3HABAaTENBHBIX U MpPaKTHye
Ha3BaHHbIE MOJE/BHBIE IPEACTABICHUS IS BRISBIICHHUS XapaKTEPHBIX MPU3HAKOB U3yUaeMbIX
pEeaKLUH.

2) 6a30Bbie HCCIEAOBATENLCKUE NeHCTBHUS:

BJaJ€Th OCHOBaMU METOJ0B HAyYHOrO [103HAHMUS BELLECTB U XUMUYECKUX PEaKIIHii;

dopMynupoBaTe LeNd M 3aJaud HKCCIENOBaHWS, WCIOJB30BaTh IIOCTABJIEHHEI

(,EiHMquCKaﬂ dbopmyna,

UX 3a7a4, NPUMEHATH
BCIIECTB U XMMHUYECKUX

h

n CaMOCTOATENBHO

C(l)OpMyJ'[I/IpOBaHHBIC BOIIPOCBEI B KA4YE€CTBE HHCTPYMECHTA IIO3HAHWA KW OCHOBBI OJIs (bOpMI/lpOBaHI/Iﬂ TUIIOTE3bI IIO

IIPOBEPKE MPaBUJIBHOCTHU BbICKA3bIBAEMBIX C}/)K,ZleHI/II‘/'l;
BJIaJ€Tb HaBbIKAMHU CaMOCTOATCJIBHOI'O IUIAHMPOBAHUA U MNPOBEOCHUSI YYCHUYE

CKHUX OKCIIEPHMEHTOB,

COBEPIUCHCTBOBATE YMCHUA Ha6J'IIOIlaTI: 3a XOIOM IIpoLecca, CaMOCTOATEILHO MNPOTHO3HPOBATHL €ro pe3yibTarT,

¢dopmynupoBate 0600LIeHHS W BBIBOABI OTHOCUTEIBHO [JOCTOBEPHOCTH pE3YJILTATOB HCC]
000CHOBaHHEIM OTUET O MPOJIENaHHOM paboTe;

npUoOpETaTh ONBIT Y4EHUYECKOH UCCIEOBATENECKON 1 IPOEKTHOM NeSTeNbHOCTH, T
FOTOBHOCTB K CAMOCTOSITENILHOMY IIOMCKY METOOB PELICHMsI IPAKTUYECKUX 32124, TIPUMEHEHN
MO3HAHUSI.

3) pabota c undopmanmei:

OPUEHTHMPOBATHCSA B Pa3lM4HBIX MCTOYHMKAX MH(OpMalMu (Hay4HO-NOMYJNIApHAS JIH|
CollepyKaHus, CIpaBOYHbIE I0COOMs, pecypchl MHTEpHeTa), aHATM3UPOBaTE UHGOPMALIMIO pa3
NPENCTaBIECHH, KPUTUYECKH OLEHUBATh €€ JOCTOBEPHOCTE U HEMIPOTUBOPEUHBOCTE;

€I0BaHKA, COCTaBJIAThH

bSIBJISITH CITOCOOHOCTH U

10 pasiM4HbBIX METOJO0B

hepaTypa XMMUYECKOro
IMYHBIX BUJOB U HOpM




hopmynuporaf
IJIS BBITIOJTHEHHUS Y€

npuodperaTtsb
TIOMCKOBBIX CHCTEM;

CaMOCTOATENILRO  BBIOMpaTh ONTHMaNbHYI0 (OpMy TMpEACTaBICHHS HHOOpPMAIMK (CXEMBI,
JuarpaMMsl, TaOIMLE

HCITIOJIB30BaTh

MeXIpenMeTHele (hu

HCIIOJIE30BATh

b 3aIIPOCHI ¥ TIPUMEHSATH Pa3IuYHbIE METOBI IIPY MOMCKE ¥ 0TOOpe HH(pOpMALIUK, HEO0X0IUMON
DHBIX 3a/1a4 ONPENETIEHHOTO TUIIa;

ONBIT HCIIOJIE30BaHUSA PIH(bOpMaHHOHHO-KOMMyHI/IKaTI/IBHLIX TEXHOJIOTUH | PasInYHBIX

rpauUKHy,
[, PUCYHKH U IpyTHE);

Hay4HbIH A3BIK B Ka4eCTBE CpeACTBa Npu paboTe ¢ XMMH4YECKOM MH(OpMaLMEN: MPUMEHATH
BUYECKHE U MaTeMaTH4eCKKe) 3HAKU M CUMBOJIBI, HOpMYJTBI, a00peBHaTypbl, HOMEHKIIATYPY;

[ TPeoOPa30OBBIBATE 3HAKOBO-CUMBOIMYECKUE CPEACTBA HATISIAHOCTH.

Ogiagenne yguBepcalbHLIMA KOMMYHAKATHBHBLIMH JIeHCTBASAMHA:

3a[aBaTh BOTI]
(bopMyTHPOBATH CBOY
BBICTYNIATh C ]|

COBMECTHO CO CBE

HCCJIENOBAHUIO CBOW
pe3yJjibTaTaM MPOBEIL

Osnanenne y
CaMOCTOSITeIb

YYETOM ITOJTy4EHNUS H
OCYLLECTBJIATH]

!

3a7a4y, KOHTPOJIHPO
BBITIOJTHEHUH Y4eOHH

OCBI TI0 CYLIECTBY 0OCY>KIaeMOH TeMBl B XOJe AMAOra W/UaKM AUCKYCCHH, BBICKAa3bIBAaTh UMEH,
NPENIOKEHHUS] OTHOCUTEIIBHO BBIMOJTHEHHS IPEIOKEeHHOH) 3a1a4;

pe3eHTalMel pe3ysbTaTOB MO3HABATELHON JESTEIbHOCTH, MOMYYEHHBIX CAMOCTOSTENBHO WITH
DCTHUKaM{ TIpYM  BBINOJHEHWM XHMUYECKOrO OSKCIIEPUMEHTa, MpPaKkTHYecKod paboTel Mo
CTB HM3yYaeMBIX BEILECTB, pealn3aliy Y4eOHOro MNpoeKTa ¥ (OPMYJIHPOBATH BHIBOJBI IO
HHBIX UCCIIEIOBaHUM ITyTEM COTNIaCOBAHMS MO3ULIMH B X0[e 00CYKAeHUS U 0OMEHA MHEHUAMHU.
ABepPCAIbHLIMHA PeryJsiTHBHBIMH IefiCTBHAMU:

O IUIAaHUPOBATh U OCYIIECTBIISTH CBOIO NO3HABATENBHYIO IESTENBHOCTD, ONpENeNsas €€ Lelu U
BaThb U 10 Mepe HeoOXOIMMOCTH KOPPEKTUPOBaTh NpEAaracMblii aJllOPUTM HEHCTBUM NpH
IX W HCCIIENOBAaTEbCKUX 3aj1adv, BeIOWpaTh Haubonee 3hdeKTHBHBIM crnoco® MX pelleHHs C
DBBIX 3HAHMI O BELECTBAX U XUMUYECKUX PEaKIUAX;

CaMOKOHTPOJIb CBOEH AESTEIHHOCTH Ha OCHOBE CaMOaHaIN3a ¥ CAMOOLIEHKH.

IIPEAMETHDBIE FE3YJIbTATBI

10 KJIACC

HpCHMCTHLIe PE3YNBTATEI OCBOCHUA Kypca «Opraquecxaﬂ XUMHUs OTPaXXaroT.

chopmupoBaH
PO XUMHMH B I
(hYHKIMOHAIEHON I'p
OTHOLIEHUsI K CBOEMY

BJIQICHHE CHUC
3JIEMEHT, aToM, dJIe
CBSI3b, CTPYKTYpHas g

HOCTH TMPENCTAaBJICHHM O XUMHUYECKOM COCTaBIIIOLIEH €CTECTBEHHO-HAY4YHOW KapTHUHBI MHpa,
3HAHWM SIBJICHHM TIPUPOABL, B (OPMUPOBAHHUM MBILUIEHHS M KyJIBTYphl JIMYHOCTH, €€
AMOTHOCTH, HEOOXOMMMOM /ISl pELIeH s IPaKTHYECKHX 3a/iad ¥ SKOJOTH4eCKH 0OOCHOBAHHOTO
3[0POBBIO U NIPUPOIHON Cpee;

reMoil XMMHMYECKMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJATAOIINE TMOHATUS (XUMWYECKUH
KTpOHHasi 000JIouKa aToma, MOJIEKyJa, BAJIEHTHOCTh, 3JIEKTPOOTPULATETBHOCTh, XUMHYECKAS
opMyJia (pa3BEpHyTas U COKpALIEHHAs), MOJIb, MOJIIPHAs Macca, MONIAPHLIA 0OBEM, yrIepoOIHbIH

cKeneT, GyHKUHOHAbHAS TPYIINa, paguKall, H30MepHs, U30MEPEI, TOMOJIOTMYECKUH Psili, TOMOJIOTH, YIJI€BOAOPOAEL,

KHCIIOPOA U a30Tc(
COEMHEHNs); TEOpU
MacChl BEILECTB); 3aj
NMOHUMaHWsI TIPHYHHH
nojy4eHud u 0e30
JESITEeIbHOCTH YETI0B

cthopMHpoBaH
WCIIONB30BaTh COOTH
COEIUHEHUN;

chopMupOBaH
CTPYKTYpPHBIX (pa3Bd
M3rOTaB/IMBATE MOJIE
CTPOEHMUS;

JEpHKallie COENMHEHHs, MOHOMEp, IOJMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIC
i U 3aKOHBI (TeOpHsi CTPOSHMSI OpraHWYecKux BewlecTs A. M. bytieposa, 3aKkoH COXpaHEHHMA
(OHOMEPHOCTH, CUMBOJIIECKUM S3BIK XMMUH; MUPOBO33PEHUECKUE 3HAHMS, JIEXAIIe B OCHOBE
OCTH M CUCTEMHOCTH XMMHYECKUX SBJICHUH, (PaKTOJOTMYECKHE CBENEHHSA O CBOMCTBaX, COCTaBE,
[IaCHOM MCIIONB30BAHMM BAKHEWIIMX OPraHWYeCKUX BEIIECTB B OBITYy W NPaKTHYECKOH
PKa;

HOCTh YMEHHIM BBISIBJIATH XapaKTepHblE NpPU3HAKM MOHATUM, YCTAHABJIMBATE WX B3aWMOCBA3b,
ETCTBYIOIIME TOHATHS TPHU OIMMCAHWH COCTaBa, CTPOEHHMsS M MPEBPALICHHHA OpPraHW4ecKHX

HOCTh YMEHHI VCIIONB30BaTh XMMHUYECKYIO CHMBONIMKY MJs COCTABJICHHS MOJICKYNIAPHBIX M
PHYTOMH, COKpaIEHHOM) GOpMyS OpraHWYeCKHMX BEIIECTB M YPaBHEHMH XMMMYECKHMX PeaKyi,
T MOJIEKYJT OPraHUYECKUX BEIIECTB sl WIUTIOCTPALMK UX XMMHMYECKOrO M MPOCTPAHCTBEHHOTO

C(i)OpMI/IpOBaHHOCTB YMCHHﬁ yCTaHaBJIMBaTh MNPHUHALICKHOCTE H3YYECHHBIX OPraHMYCCKHX BCIUCCTB 1o HX

COCTaBY U CTPOSHHK
COEIMHEHHUS], BBICOK

K ONpeNeNéHHOMY KJIaccy/rpyrie coeAMHEHUH (yraeBof0pOIbl, KUCIOPOA U a30TCOAEpIKaLIMe
OMOJIEKYJIiPHBIE COENWHEHHMs), JaBaTh MM Ha3BaHMsA II0 CHCTEMAaTHYeCKOM HOMEHKIAType




(IUPAC), a Taxxke NpuBOOUTH TPUBUANIbHBIE Ha3BaHMs OTAC/BHBIX OPraHUYECKUX BElIeC
alleTUNIeH, OSTHJICHIJIMKOb, IJMLEepuH, (eHod, (opmanpaerun, aleTanblerul, MYypPaBbUH
KKCJI0Ta, OJIEMHOBAS KHUCIIOTa, CTEApMHOBAs KHUCIIOTA, [TIF0K03a, PPYKTO32, Kpaxmall, LeJUTHJI0]

chOpPMHPOBAHHOCTD YMEHUs ONPEAEIATh BUIbl XMMUYECKOH CBSI3U B OPraHUYECKUX CO
U KpaTHBIE);

chOpMHUPOBAHHOCTh YMEHUS IMPUMEHSTHh IIOJOXKEHUS TEOPUM CTPOSHUS OpraHuye
Bytnepora ansi 00BsICHEHUS 3aBUCUMOCTU CBOWCTB BELIECTB OT MX COCTaBA M CTPOCHUS; 3a
BEIL[ECTB;

chOpPMHMPOBAHHOCTh YMEHMH XapakTepu30BaThb COCTaB, CTPOEHUE, (u3HYEecCKUue U
TUNUYHBIX NPEACTaBUTENIEH pa3IMUHbIX KJ1aCCOB OpPraHMYECKUX BELIECTB (METaH, 5TaH, 3T
Oyranuen-1,3, merunOyraauen-1,3, OeH30/1, METaHON, 3TaHOJ, 3TUICHIJIMKOJb, TNULEPUH,
MypaBbUHas M YKCyCHas KHUCIOTBI, IVIIOKO3a, Kpaxmal, LEe/UII0J03a, aMMHOYKCYCHAas KHC]]

B (3TWJICH, MPOIMIIEH,
AsT KUCIIOTa, YKCyCHas
a, TJIMLMH);

ENUHEHUAX (OMHAPHBIE

Ckux Bellects A. M.
KOH COXPaHEHHUs MacCkhl

XMMHYECKHE CBOMCTBa
1, IPONIWJIEH, alleTHUIEH,
dbeHon, aueTanbaeru,
0Ta), WUIOCTPUPOBATH

FCHETUYECCKYHO CBsA3h MEXAY HHMU YpPaBHECHHSAMH COOTBETCTBYIOLIUMX XHMMUYECKHX peaKunﬁ C HCIIOJIB30BaHUEM

CTPYKTYPHBIX hopmyT;
c(OpPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh UCTOYHUKU YIJIEBOAOPOAHOTO ChHIPbs (
yTroJib), CIIOCOOBI X NepepabOTKH U MPaKTHYECKOE NPUMEHEHHE NPOIYKTOB NepepadoTKH;

HedTh, NPUPOIHBIH ras,

c(OpMHPOBaHHOCTh YMEHHUH IIPOBOJMTH BBIYMCIECHMS 10 XMMHUYECKHM YpaBHeHMsM (Maccel, 00BEMa,

KOJIMUECTBA UCXOJHOTO BELIECTBA WM MPOAYKTa PEaKLUMM MO HU3BECTHBIM Macce, 00BEMY,
MCXOJHBIX BEILECTB WK IPOAYKTOB PEAKLUN);

chOpMHUPOBAHHOCTb YMEHHUH BJaJeTh CHUCTEMOM 3HaHUN 00 OCHOBHBIX METOMAX
UCTIONIB3YEMBIX B XUMUU NIPU U3YHEHUU BEIIECTB U XUMUUECKUX SBJICHUM (HaOmoleHue, U3
MOJEIMPOBAHME), UCIIOAB30BATh CUCTEMHBIE XUMUYECKUE 3HaHUS U151 IPUHSATUS PELUEHUH B K
CUTYalUsIX, CBS3aHHBIX C BELLIECTBAMHU U UX IPUMEHEHUEM;

chOpMHUPOBAaHHOCTh YMEHMH COOIOHaTh MpaBuia IOJb30BAaHUS XHUMHMYECKOH IMOCY
obopymoBaHueM, a TakkKe IpaBuia OOpallleHUs! C BELIECTBAMHU B COOTBETCTBUM C HHCTPYKI
1a00paTOPHBIX XMMUYECKUX OIBITOR;

KOJIMYECTBY OOHOI'O U3

Hay4YHOIr'0 IIO3HaHMs,
MEPEHHE, SKCIICPUMEHT,
OHKPETHBIX JXU3HECHHBIX

JOH U nabopaTopHBIM
USMHU TIO BBINIOJIHEHHIO

C(bOpMI/IpOBaHHOCTb YMGHI/Iﬁ IUIaHUpOBaTb HW  BBIIIOJIHATH XUMHUYECKUN OKCIICPUMEHT (npeBpameHuﬁ

OpraHMYEeCKHUX BELIECTB [PU HarpeBaHUM, NOIy4eHHE 3TUIEHA U U3Y4eHHEe €ro CBOICTE,
OpraHMYeCcKUX BEUIECTB, AEHATypalus OENIKOB IMpM HarpeBaHMM, LIBETHBIE peakUuu Oely
TNpaBUIIaMU TEXHUKU 6€30MacHOCTH NpY 0OpallleHuH ¢ BellleCTBaMU U J1abopaTopHBIM 000py

KaueCTBEHHBIE peaKluu
OB) B COOTBETCTBUH C
OBaHUEM, MIPEACTABISTh

PE3YJIbTAaThl XUMUYECKOI'O SKCIIEPUMEHTA B (bOpMC 3anmcu ypaBHCHI/Iﬁ COOTBETCTBYIOLIUX pealcum‘zi U (bOpMyIIHpOBaTL

BBIBOJIbI HA OCHOBE 3TUX PE3Y/bTaTOB;

cOpMUPOBaHHOCTh YMEHUIH KPUTUUECKU aHATU3UPOBATh XUMUYECKYIO UHPOPMALIKIO,
WCTOYHHKOB (CpelcTBa MaccoBO# uHbOopMaLiuy, IHTepHET U OpyTriux);

chOopMHPOBAHHOCTh YMEHHUI COONIOAaTh IpaBUila 3KOJIOTHYECKH LefiecoobpasHoro
TPYIOBOH AEATENILHOCTH B LEJISX COXPaHEHMs CBOETO 3[O0POBbS M OKPYKAIOLIEH MpUpoj
OMacHOCTb BO3JEHMCTBUS Ha JKMBBIE OPraHU3Mbl ONPENENEHHBIX OPraHUUECKUX BELECTB, MOH
[TJK, mosicHATh Ha MpuUMepax CIoco0bl YMEHBIIEHUS W MPEJOTBPALICHUS WX BPEIHOIO BO]
4eJI0BeKa;

OTy4aeMyIo U3 PasHbIX

NOBEIEHUs B OBITY U
OH cpenpl, 0CO3HaBATh
Masi CMBICJ1 TIOK23aTelsl
JIEMCTBUS HAa OpraHv3M

JJ14 o6yqa10mnxcsi C OrpaHM4Y€HHBIMU BO3MOXXHOCTAMHU 300POBBA: YMEHUE NPHUMEHATL 3HAHMS 00 OCHOBHBIX

JOCTYIHBIX METOaX MO3HAHUS BEIIECTB ¥ XUMHUUYECKUX SIBJICHUI;
A7 cremslx W cnaboBuAsdmuxX OOy4aloIMXCs: YMEHME HCIONb30BaTh peibed
obo3Hauenuii JI. Bpaiiis anst 3anucy XumMudeckux Gopmyi.

11 KJIACC

[TpenmeTHble pe3y/bTaThl OCBOEHUS Kypca «O01mas U HeopraHuieckas XUuMUs» 0TpaKa
cOpMHUPOBAHHOCTb NPEACTABIECHUH: O XMMMYECKOH COCTaBSIOLIEH eCTeCTBEHHO-HS
poau XMMMM B IIO3HAHMM SBJIEHMHM NpuUpoabl, B (QOPMUPOBAHMH MBILUUIEHHS U Ky

d’)yHKLII/IOHEU'[BHOI\/’I I'paMOTHOCTH, H606XO£[I/IMOI71 JJI pEUICHMS MNPAKTUYECKUX 3a1a4 U 3KOJIOIJMYECCKH

OTHOLICHHUA K CBOEMY 300POBBIO U HpPIpO)lHOfI cpene;

HO-TOUEYHYIO CHUCTEMY

FOT:
I YUHOM
IbTYPbI

KapTHUHBl MHUDA,
JIAYHOCTH, €€
000CHOBAHHOIO




BJIAZICHHE CH(
JJIEMEHT, aToM, W3(
BaJICHTHOCTE, JJIEK
METAJUTHYECKas, BO]
HE3JIEKTPOJIUTEL, 3IIg
XMMHYECKOEe PaBHOB
U. Menneneesa, 3ay
pEaKIUIX), 3aKOHON

TPOOTPULIATEIIBHOCTD,

TEMOH XMMHYECKHX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOLIME TMOHSATHS (XMMHYECKHMI
TOI, S-, p-, d- SMEKTPOHHbIE OPOWTAIM aTOMOB, HOH, MOJEKYNa, MOJb, MONAPHBIA 00BEM,
CTENICHb OKHWCIIEHWs, XUMHYECKass CBA3b (KOBaJE€HTHas, WOHHad,
OpOZHast), KPUCTALIMYECKAs PELIETKA, THUIBI XMMUYECKHMX DEaKLMM, pacTBOp, SIEKTPOJIUTEL,
KTPONIUTHIECKAs JUCCOLMALIMSI, OKUCIIMTENb, BOCCTAHOBUTENB, CKOPOCTE XMMUYECKOH peaKiyH,
£CHE); TEOPUH U 3aKOHBI (TEOPHUs ANIEKTPONMTHYECKON AUCCOLHMAIINY, TTEPHOINYECKHii 3aKoH JI.
OH COXPAHEHHMs MacChbl BELIECTB, 3aKOH COXPAaHEHHs M MPEBPAINECHUS SHEPrUM MPH XUMHYECKUX
[EPHOCTH, CHMBOJIMYECKHMH S3BIK XMMHUH, MHPOBO33PEHYECKHE 3HAHMS, JIEKAIHUE B OCHOBE

TOHUMaHUs MPUYHMHHOCTU U CUCTEMHOCTU XMMHUYECKUX SIBJICHUH, (I)aKTOJ'[OI“I/ILICCKI/IC CBECIOCHHA O CBOﬁCTBaX, COCTaBeE,

NOMy4YeHUH U 6e3

aCHOM HCITOJIB30BAHUM BaXKHEUIINX HCOPraHUYCCKUX BEIICCTB B 6BITy u HpaKTHLICCKOﬁ

HCATEIIBHOCTH YCIJIOBEKa,
C(bOpMI/IpOBa OCThb YMGHPII;’I BBISIBJIATE XapaKTEPHBIC IMPU3HAKU TIOHATHH, YCTaHaBJIMBATh MX B3aUMOCBA3b,
HCIIOJIB30BATh COOTBETCTBYIOLIME ITOHATHUS ITpY OMNMKMCaHNK HEOPraHWYECKHUX BCUIECTB U UX npeBpameHnﬁ;

chopmupoBa
YPaBHEHHH XUMUYE

OCTh YMEHMH HCIONIB30BaTh XUMHUYECKYIO CHMBOJIHMKY JUIS COCTaBJieHUs! GOpMyJ BELIECTB M
UX peakiui, cucteMarnyecKyto HomeHK1atypy (IUPAC) u TpuBHanbHbE Ha3BaHUS OTIETBHBIX

HEOPraHHUYCCKHUX BELIECTB (yrapm,m ras, yI“JIGKPICJ'[bIFI ras, aMMMaK, raiié€Has U3BeCTh, HerauéHas HU3BECTh, ITUThHEBAA

cozia, MHUPHT U APYT
chopmupoBa

)

OCThb }/MeHI/Iﬁ OIIPEHCNIATE BAJICHTHOCTE M CTECIICHL OKHUCIICHUS XUMWYECKHX DSJIEMEHTOB B

COCOUHCHUSX Pa3IMfIHOIO COCTAaBa, BUJ XUMMHUYECKOM CBA3U (KOBaJTeHTHaH, HOHHas, MCTAJIJTHIECKad, BOI[OpOJIHaH) B

COCIMHEHUIAX,

THIT KpHCTEUUIPI'—ICCKOﬁ peH.IéTKI/I KOHKPETHOI'0 BELIECTBA (aTOMHaH,

MOJICKYJIApHasA, WOHHas,

METaJLTMYECKas), XafJakTep Cpeibl B BOMHEIX PACTBOPAX HEOPTaHWIECKUX COEVHEHHH;

ChOPMUPOBaHHOCTE YMEHHMH YCTAaHABIMBATH IPHHAIJIEKHOCTh HEOPTAHMYECKMX BEIIECTB IO MX COCTABY K
OTpEeNeNIEHHOMY KIICCY/TpyNne COeNMHEHUM (IPOCThIE BELIECTBA — METAUIBI M HEMETUIbl, OKCHIBI, OCHOBAHHS,
KHCIIOTBL, aM(DOTEPHRIE THAPOKCH/IBI, COITH);

chopmupoBa
JEMOHCTPUPOBATE €]

OCTb YMCHHH pacKpeIBaTL CMBICI Iepuoaudeckoro 3akoHa JI. WM. Mengeneesa wu
O CUCTEMATU3UPYIOILYIO, OOBACHUTENBHYIO U NPOTHOCTUYECKYIO (QDYHKIHY;,

C(hOPMUPOBAHHOCTE YMEHHI XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB XMMMHYECKMX 3E€MEHTOR 1—4

nepuogoB Ilepuogus
SJIEKTPOHHBIE OPOUT:
SJIEMEHTOB U HX COf
Menpaeneena;

[ECKOM cUCTeMBbl XuMHYeCKuX anemeHToB JI. M. MenneneeBa, UCronb3ysl MOHATHS «s-, p-, d-
I, «3HEPTETUYECKHE YPOBHU», OOBACHITH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOUCTB XUMHUYECKHUX
JWHEHUHA 10 TnepuojaM W rpynnam Ileproandeckoit cucTeMbl XuMHYecKux snementos I, U.

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ XapaKTEpU3OBaTh (OHI/ICLIBaTI:-) O6U.[He XUMHUYECKHE CBOMCTBA HEOPraHn4eCKux

BCILUECTB pPa3INYHbI}

 KJIAaCCOB, IIOATBEPKOATE CYINECTBOBAHHUEC FEHETUYECKON CBS3U MCIKOY HCOPTaHWYCCKUMH

BELIECTBAMH C ITOMO

BIO YPABHEHHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIMIA;

C(i)OpMI/IpOBa OCTb YMEHUA maccndmunpoaam XMMHUYCECKHE pCaKLHWHU IO Pa3IMYHBIM IpHU3HAKaM (‘{I/ICJ'Iy u

COCTaBy pearupyro

00paTMOCTH peaKlix

UX BEIIECTB, TEIUIOBOMY 3(PQEKTy peaklyM, U3MEHEHUIO CTeleHEM OKMCIIEHUS SIIEMEHTOB,
U, YYaCTHUIO KaTalu3aTopa);

Cdt')OpMI/IpOBaHHOCTB }/MeHI/Iﬁ COCTaBJIATE YPaBHEHHA peaKuHﬁ pas3jii4yHbIX TUIIOB, IOJIHBIE U COKpaH_léHHBIe

YPaBHEHHUS peakuui
chopmuporay

HEOPTaHUYECKHUX B

HEOpPraHU4YCCKHUX BE

TMOCpEACTBOM COCTaB

chopmupoBaH

haKTOpoB; xapakrep
Ilarense);
chopMHpOBaH
TTOJTyYE€HHS CEPHOU K
¥ DKOJIOTMYECKHUX TIp
chopMrpoBaH
pacTBope», OOBEMHH

L[Le
OCThb

chopmupoBaH

IOHHOTO 0OMEHA, YYHUTBIBAsK YCIIOBUSI, PYU KOTOPBIX 3TH PEAKLUU HAYT IO KOHIIA;

HOCTL YMEHMM IPOBOAWTH PEaKLUH, IOATBEPXKNAIOIIHE Ka4yeCTBEHHBIM COCTAB Ppa3IUUHBIX
[ECTB, pACIIO3HABATH ONBITHBIM ITyTEM HOHBL, MPUCYTCTBYIOIHE B BOAHBIX pacTBOpax
CTB;

YMEHUH  pacKphIBaTb  CYLIHOCTb  OKUCJIHTELHO-BOCCTAHOBHUTEIBHBIX  peaKiuii
1€HHs JIEKTPOHHOrO OajiaHca STHX peakLyii;

HOCTE YMEHWM OOBACHATH 3aBHUCHMMOCTH CKOPOCTM XHMHYECKONH pEaKUWW OT pPasIdyYHBIX

CMEUIEHUSA XUMUYECKOr0 paBHOBECHS B 3aBHCHMOCTHU OT BHEIIHETO BO3MICUCTRUSA (HpHHHHH Jle

HOCTB )'MGHI/Iﬁ XapaKTepr30BaTb XMMHUYECKHE MPOLECCHI, JIC)KAIIKUE B OCHOBE MPOMBILIJICHHOIO
VICJIOTBI, aMMHaKa, a TaKxKe C(bOpMI/IpOBaHHOCTB HpeHCTaBHGHHﬁ 00 obmmx Hay4YHBIX MMPUHLUIIAX
pOIIeMaxX XMMUYECKOT0 IIPpOU3BOOCTBA,

HOCTB yMeHI/Iﬁ [IPOBOAWTE BBIYHCJICHHMS C UCIIOJIB30BAHUEM ITOHATHS «MacCcoOBast JOJIs BELIECTBA B
X OTHOIIEHUNW ra3oB Iprh XUMHUYCCKHUX pPEaKLUAX, MacCChl BEIICCTBA HJIIH o0BEMa raszoB TI0




M3BECTHOMY KOJIMYECTBY BEILECTBA, MAcce Wiu OOBEMY OIHOrO M3 y4acTBYIOLIMX B PEaKLy
sdhekTa peakLyy Ha OCHOBE 3aKOHOB COXPaHEHMs MACCHI BELIECTB, IPEBPALLECHIS U COXPaHEH
cOPMUPOBAHHOCT YMEHHMI COOJIOJATh NpaBUia MOJB30BAHUS XMMHYECKOH MOCY

U BELIECTB, TEIUIOBOrO
is1 SHEPIHM;
noli ¥ 1abopaTopHBIM

O60py,£[OBaHIdCM, a TaKoKE IpaBujia o6pameH1/151 C BELIECTBaMHU B COOTBETCTBHMM C MHCTPYKLMAMH IO BBINIOJTHEHUIO

71a60paTOPHBIX XUMUYECKHX ONBITOB;

c(hOPMHUPOBAHHOCTE yMEHUH [UTaHUPOBATh U BBINOIHATE XMMUYECKUM SKCIIEPUMEHT (
BOJIOPOAA B NPMCYTCTBHM KaTalu3aTopa, ONpENENEHHe CPEldbl PacTBOPOB BEIIECTB C MOM
MHIMKATOpa, BJMSHME pPa3fM4HBIX (AKTOPOB Ha CKOPOCTh XMMHYECKOH peakiuy, peax
KauecTBEHHblE peakuuy Ha Cyiabhar-, KapboHaT- M  XJIOPUIA-aHMOHBI, HA KaTHOH
3KCTIEPUMEHTAIBHEIX 3a71ad 1o TeMaM «MeTame» u «HemeTamwis»y) B COOTBETCTBHH
6e30MacHOCTY NpH OOpallleHMd C BellecTBaMu M JJabOpaTOpHBIM O0OpYNOBAHUEM, MpPE
XMMHYECKOTO 3KCIIEpUMEHTa B hOpMe 3allkcH ypaBHEHHH COOTBETCTBYIOIMX Peakiuii u Gop
OCHOBE 3THX PE3yJIbTaTOB;

cOpPMHUPOBAHHOCTH YMEHH KPUTHYECKH aHAIM3UPOBATE XMMUYECKYHO MH(QOPMALHMIO,
MCTOYHHMKOB (CPEICTBA MaCCOBOM KOMMYHUKALUHU, FIHTEpHET U Apyrux);

c(OPMUPOBAHHOCTE yMEHMi COOJII0JATh NpaBMia 3KOJOTMYECKH LEIECO00PasHOro
TPY/IOBOM JEATENBHOCTH B LIENSAX COXPAHEHMsS CBOETO 3[0POBbS M OKpPYXKAIOLIeH HPUPOAH
OMAaCHOCTb BO3EHCTBHSA Ha YKUBbIE OPraHU3MBI OTIPEISIEHHBIX BEIIECTB, IOHUMAst CMBICIT TTOK
Ha IpUMepax Crocobbl yMEHbIIEHHS ¥ PEJOTBPAIleH)s X BPEAHOTO BO3AEHCTBIS Ha OpraHy

1718 00YYarOIMXCsl ¢ OrPaHWYEHHBIMH BO3MOXHOCTSMU 3/10POBbSi: YMEHUE MPUMEHST
JOCTYIHBIX METOZaX MIO3HAHMUS BELIECTB U XMMUYECKUX SBJIECHMUM,

IS CNEmblX M CcnaboBuAdlMX OOyYarolIMXCs: YMEHHE HCIONB30BaTh penbed
o603Hauenuii JI. Bpaiing s 3amicy XUMU4ecKux Gopmyil.

hasIoKeHHe MepoKcraa
UIpI0 YHUBEPCATBHOTO
MM HMOHHOro oOMeHa,
aMMOHHUSI, pellieHHe
MpaBUJiaMH TEXHHUKU
ICTAaBIATE PE3YJIbTaThl
1y IMPOBATE BBIBOJBI HA

10JIy4a€MYHO M3 Pa3HbIX

NOBEIeHUs B OBITY U
olf cpenpl, OCO3HaBaTh
h3aTess [1IJIK, moscHsTh
3M UEJIOBEKA;

L 3HaHWS 00 OCHOBHBIX

HO-TOYEYHYIO CHUCTEMY
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