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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cCpelHero oobiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHU K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEIHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yuérom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX OpraHuzanusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMbl, H
OCHOBHBIX TOJIOKeHUH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepneparuu Ha niepuoy 10 2025 rona» (Pacnopsikenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHs O00Y4YaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 17 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBUIM
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
o011e00pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HX
oOpazoBaHHOCTH. OHO CIOYXHUT 3aBEpIIAIOIIMM 3TaloOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHHS MUPOBO33PEHUS U OOIIEH KyJIbTYpHbI
YelOBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHETr0 00IIero oOpa3oBaHUs CPeCTBAMU YyUEOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
mporpaMme N0 XHMHUU C Y4E€TOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0luMX 1efned W MPUHLUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aHUMOCBSI3U MEXKIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMH HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMEHHas XMMHSA KaK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOmIMMH LEISAMH W NPUHLMIIAMU CPEAHETO OOIIETro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJS BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCHEUIHOIO BKJIIOUYEHHUS B JKU3Hb COLUYMA, NPOAOJDKEHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomuMa  nipeaMeTa  «XUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas W HEOpPraHuyeckKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHHSI KOTOPBIX SBIIAIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XUMHUHU (C BKIIOYEHHEM 3HAHMM W3 OO0Ileld XUMHH) U
opraHu4eckol xumuu. GOpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHHUW NPU HU3YYECHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa coaepxaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpamMme MO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3yYEHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHUS OPraHUYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpEACTaBICHU O CTpoeHuH BemiecTB. (CBeleHHs 00 HU3y4aeMblX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOJAOPOJIOB JO CIOKHBIX OHOJIOTHYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUH TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEepBOHAYAILHBIC
NPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3YyUEHHBIM Ha YPOBHE OCHOBHOIO 00I1Iero o0pa3oBaHUsA
TEOPETUYECKH MaTepuan u (aKTOJIOTMUYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMUS» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHUECKUX MO3HIIHM,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX M NPUMEHEHHH, & TAKXKE O XUMHUYECKHX pEakUUsiX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTHW 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3M XHMHU C
JpPYTMMH HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U IMPaKTUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YB@)KEHHMS K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU U NMPAKTUYECKUX MPUIOKEHUNA XUMHUHU, [TOMOTAOT
BBIMYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMUBATh MH(OPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCd MHPOBO33PEHYECKONW OCHOBBI JIJISI TOHMMAaHHS
¢unocopckux uued, TaKuX Kak: MaTepUalIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTAaBOM M
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SBJICHUW MyTEM OSKCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYMI MEXIy HOBbIMH (paKTaMU U  TEOPETUUECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOy4JaromMxcsi NPHUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEAEIICHUIO
COJEpKaHUS U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCAJbHBIX Y4YEeOHBIX JACHCTBMH, HUMEIOMMX 0a30Bo€ 3HAUCHHE JJIs
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMaIK, HEOOXOIUMBIX JIsl MPUOOPETEHNUS ONbITa MPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHUs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
o0Opa3oBaHus, TaK U Ha YPOBHE cpesiHero od1iero oopa3oBaHus, IPU ONpPeAeICHUN
COJIEP>KATEeJIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEAMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJISAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisItOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IOHUMAHWE CYIIHOCTH JIOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHUE C UCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX pEakUui, HEOOXOOUMBIX Uil HpUOOpETEHMUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATENBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO OSKCIIEPUMEHTa, COOJIIOACHUEM  IpaBUII
0e301acHOro o0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJIel U 3a/1ad U3yYeHUs
IpeaIMeTa B IPOrpamMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernoAaBaHUM XUMUM B OOJblIed CTEHNeHH OTAAETCS  MPEeArnovYTEeHUe
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHHs OOydeHHus, OpPHUEHTHUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BJIaJCIOIIEr0 He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISl peIIEHUs TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ ATUM TpU U3Y4YEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAKKUE LIETU U 3aJa4H, KaK:

ajanTamus 00y4aroluXcsl K YCJIOBHSIM JTUHAMUYHO Pa3BHBAIOLIEIOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY HPUHATHIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CBA3AHHBIX C BEIIECTBAMHU U HX
MPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UIsl DPa3jIM4YHBIX BHJIOB
NeSATEeTLHOCTH: PEIIeHHs MpoOJeM, MOMCcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUsl OmbITa JESTEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe s OLEHKU C MO3UIUI



HKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIMSHHUS BEIIECTB M XUMHUYECKHUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBUH C KM3HCHHBIMH ITOTPEOHOCTSIMH, UCITOIH30BATh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YJAIOITUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOJIFOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPU IUIAHUPOBAHWHW W TIPOBEJICHUU XHMHYECKOTO
DKCIIEPUMEHTA;

BOCIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBICHHOCTH XUMHUU, €€ BaXKHOW PONM B PEIICHUH TI00ANBHBIX MPOOIeM
PaIlMOHAIBLHOTO MPUPOIONOJIB30BAHUS, TOMOJHEHUS HEPTETHUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpexHOTO
OTHOIICHUSI K TIPUPOJC M CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA I TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIIHsIX, CBI3aHHBIX ¢ XUMUYCCKUMH SBIICHUSIMH.

B ydeObHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHBIC
MIPEIMETBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmero odpazoBaHus, cocrabisieT 67 dacoB: B 10 kimacce — 34 gaca (1
gac B Hegento), B 11 kmacce — 33 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omoinorus, u30Mepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccU(puKaMKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpPUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX IPEBpAIICHUI:
O3HAKOMJIEHUE C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MeraH u 3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOINUJIEH —
POCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBa
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), [TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TPOCTEHIINNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, rajJOr€HUPOBAHUS, THApPATALINAH,
rOpeHus), MoJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NOAYYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHHMKHU YIJIEBOAOPOAOB. IIpupomHslii ra3 W IONYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIIICHHOCTH U B ObITy. KameHHbIit
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHHME C oOOpaslamMu IlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroip», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK MTPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUud C aKTUBHBIMH MeETaJlJIaMH,
rajJjlor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIALEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauuepruHa U STUIICHTJIMKOJIA.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHN, ALETAIBACIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIIMH ), TIOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KUCIOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
coxHBIX 2hupoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyueckas
POJIb KHUPOB.



YrneBonmpl:  cocTtaB, KjacCHUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIECHUE B IMPHUPOJIEC, MPUMEHEHUE,
ononornyeckas poiib. Potocunre3. pyKTo3a KaK H30MEP IITHOKO3bI.

Kpaxman u 1emnnrono3a kak npupoanbsie monuMepsl. CTpoeHHe Kpaxmana U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
poBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME 3TaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKuUCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJIYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB MM IPOAYKTOB PEAKIIHH).

A3oTconepKale OpraHn4ecKiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk am(pOTEepHbIE OpraHuyYeckue coeauHeHus. duznueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TimiuHa). buonornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbr.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPUYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKH.

OKCnepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB W HUX MPEBpAIICHUI:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUM, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIUHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3alUU, CPEAHSIS MOJICKYJIIpHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHSL.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanuyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W MOHATUMN, SBISIOUIUXCA CUCTEMHBIMU ISl OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO011e ecTeCTBEHHO-HAYUYHbIEC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUNoTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaims, MepruoJuIHOCTh, HAaOIIOICHNUE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTTUPOBAHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUMHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMaeMbI€, TOILIMBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIIHNE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MPEnapaThl, MaTepUabl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHil 3naeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOWTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrpesieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Iepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. 1. MenaeneeBa. CBsi3b nepuoanyeckoro 3akona u Ilepuoguyeckoil cucTemsl
xuMuaueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIINaM H TEpUOJaM.
3HaYeHue MepuoANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsl, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuenTopHblil). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJISpPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHUM. Howmenknarypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XHMHHM. 3aKOH COXPAHEHHUsS MAcChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuMHYEeCKOoe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHoBecus. [Ipunnumn Jle Ilarense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIE U cliadbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPAIICHUMN:
neMoHcTpanus Tabmun «[lepuoanueckas cucremMa Xxumuueckux sneMeHtoB [l. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, OMPEEICHUE CPENbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pEaKkiUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKON paboThl «BausHue pa3inyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum.

Pacuérnbie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PAaCUYEThl C HMCIOJIB30BAHUEM IMOHATHS «MaccoBas
JTOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUINIMX HEMETAJIOB (TaJoreHOB, CEpPbl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.



Merannel. 1lonoxenne meramnoB B llepuonnueckon cucreMe XMMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OO0mue gusnyeckne cBoricTBa MeTauioB. CruiaBel METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

OOmue cnocoObl momyyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATIBLHBIX 3a7ad, HAOTIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBHE TUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IeJI0Yei, KaYeCTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelecTBa WM 00bEMA ra3oB IO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMHSA U KU3Hb

Ponp xuMum B 00eCrieY€HHUU SKOJIOTUYECKOW, SHEPreTUYECKON W MUILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKIMOHHBIE MATEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuabl JJs1 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUS MpenapaToB OBITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMeTHBIX  CBA3ed Tpu  WU3ydyeHUH oOmed u
HEOpraHU4ecKorl XumMuu B 11 Kiacce OCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUM, TakK W TIOHSATUN, SBIISFOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCU(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.



du3uka: MaTepus, YHEPIus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIrETUYECKUI YPOBEHD, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MOPOJIBI, TIOJIE3HBIC HCKOTAeMbIE, TOTLIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INDTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI 110 XUMHWKM HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYYArOMIMMHCS MPOTPaMM CPETHEro OOIIEeTro
o0pa3zoBaHMsl (JIMYHOCTHBIM, METANpPEIMETHBIM U MpeAMETHbIM). HayuHo-mMeTonuyeckod OCHOBOM uisl pa3pabOTKU
IUTAHUPYEMBIX PE3YJIBTATOB OCBOEHUS MPOrPAMM CPEIHEro oOlero oOpa3oBaHMs SIBISETCS CUCTEMHO-AESTEIbHOCTHBIN
HOJXOJ.

B COOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOJXOJOM B CTPYKTYPE JIMYHOCTHBIX pE3YyJIbTaTOB OCBOCHHSI
npeaMeTa « XMMHUsD Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHus BBIAEIECHBI CIEIYIOIUE COCTABIISIIOLIUE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHMCKON TpaKAaHCKOM HWIAEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO,
CaMOCTOSITEJIBHOCTH M CaMOOIIPEAEIICHNUIO;

HAJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJICHAIIPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOECXKIEHUN JTUYHOCTH HAa OCHOBE KJIFOUEBBIX IIEHHOCTEH M UCTOPUUYECKUX
TpaauLuii 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBAThCS B CBOEHM JEATEIBHOCTH LEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMM, IPUCYIIMMHU LEIOCTHON CUCTEME XUMUYECKOTO 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CIOCOOHOCTU CTaBUTh LIETU U CTPOUTH )KU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MpeaMeTa «XHMHsS» JOCTUTalOTCsl B €IUHCTBE Y4E€OHOM M BOCHUTATEIbHOU
JESITEIBHOCTH B COOTBETCTBHHM C TYMaHUCTHUYECKHMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSAMH W
ujeaaMl POCCUICKOIO TPaKJAHCKOrO O0OIlIecTBa, MPUHATHIMU B OOIECTBE HOPMaMU U TNPABWIAMH TOBEJICHUS,
CIOCOOCTBYIOLIUMHU MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUSI INYHOCTH O00YYaIOLIUXCA.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS MpPEAMETa «XUMUS» OTPakaloT CPOPMUPOBAHHOCTH OMNBITA [MO3HABATEIBHON U
MPaKTUYECKOHN AESITEIIbHOCTH 00yHaroUIXcsl MO peain3aluy IPUHATHIX B 00IECTBE IEHHOCTEHN, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHUs 00YUYaAIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUSI K 3aKOHY U MPAaBOMOPSIKY;



MPEICTABIICHUS O COLIMAIIBHBIX HOPMaX U MPaBUJIaX MEKJIUYHOCTHBIX OTHOIIIEHUN B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATETBLHOCTH IMPHU CO3/IaHUMU YYEOHBIX MPOEKTOB, PEIICHUHM YUEOHBIX U
MO3HABATEJIbHBIX 33/1a4, BBITIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh ¥ MPUHUMATh MOTHUBBI, HAMEPEHHUSI, JJOTUKY M apTYMEHTHI APYTHX NP aHATN3E Pa3TUIHBIX
BUJIOB Y4E€OHOU JI€ATEIBbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHHUSA

LEHHOCTHOT'O OTHOUIEHHUS K UICTOPUYECKOMY U HAYYHOMY HACJIEINIO0 OTEYECTBEHHOW XUMHUH;

YBaXXEHUS K MPOLECCY TBOPUYECTBA B OOJACTH TEOPUH M MPAKTUYECKOTO MPUMEHEHUS XUMHUH, OCO3HAHUS TOTO, YTO
JOCTUKEHUSI HAyKHM €CTh pe3yJbTaT [JIUTEIbHbIX HAOMIONCHUM, KPOMOTIUBBIX HJKCIEPUMEHTAIbHBIX ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca W II03HABATEIbHBIX MOTHBOB B IMOJYYCHHUH U TOCIEAYIOIMIEM aHaiu3e HHPOPMAIUU O TEepPeIOBBIX
JOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUMU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIICHMBATh CUTYyallUH, CBSA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU, U MPUHUMATh OCO3HAHHBIC PELICHUS,
OPHUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEICHUE U MTOCTYNKH CBOMX TOBAPUIIEH C MO3UIMN HPABCTBEHHBIX U MTPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) GpopMupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHHUS IIEHHOCTEH 310poBOro M Oe3omacHoro oOpas3a >KM3HHU, HEOOXOAUMOCTH OTBETCTBEHHOI'O OTHOIICHHS K
coOCTBEHHOMY (U3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOJItoIcHUsT TIpaBWJI 0€30MacHOTO OOpallleHUsl C BeIleCTBaMU B OBITYy, MOBCEIHEBHOM >XU3HU W B TPYAOBOU
NEesATEeIbHOCTH;

NOHUMAaHUsl LIEHHOCTU TMpPaBUJ HWHIUBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO TMOBEAEHUS B CHUTYalMSIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

OCO3HAHMS TOCIEACTBUN U HEMPHUSITHUS BPEIHBIX MPUBBIYEK (YIOTPEOIICHUS aJIKOTOJIsI, HAPKOTHUKOB, KYpEHHS);

5) Tpy10BOI0 BOCIIMTAHMS:



KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4e€0OHO-HCCIIEIOBATEIbCKON JEATeTbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOW U IPYTUX BUAAX JEATEIIBHOCTH;

YCTAaHOBKU HA aKTHBHOE y4aCTHE B PEIICHUM MPAKTHUYECKUX 3a/1ad COLMAIbHON HaNpaBJICHHOCTH (B paMKaX CBOETrO
KJIacca, IIKOJIbI);

UHTEpeca K MPAKTHYECKOMY HU3YYECHHIO Mpodeccuid pa3inuyHOro poja, B TOM YHCIE€ HAa OCHOBE MPUMEHEHHS
MPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJIAM TPyJa U PE3yIbTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOpPY WHIMBHYaJbHOW TpaeKToOpuu oOpa3oBaHus, Oyayuied mnpodeccun u
peanu3anru cOOCTBEHHBIX JKMU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTENW K XMMUU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKH 1€JIECO00PA3HOr0 OTHOIIEHUSI K PUPOE, KAK UICTOYHHUKY CYILIECTBOBAHUS KU3HU Ha 3eMJI€;

NOHUMAaHUs I100aIbHOTO XapakTepa SKOJOTMYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX IMPOLIECCOB Ha COCTOSIHUE
MPUPOJHON U COLIMATBHON CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTH WCIOJIb30BAHUS JIOCTM)KCHUM XUMUU [UJIi PEHICHUS BOIMPOCOB PAIlMOHAIBEHOTO
MPUPOJIONIOIB30BAHUS;

AKTUBHOTO HEINPUATUS JEWCTBUM, NPUHOCAIIMX BPEJ OKPYKAKOLIEH NPUPOJHON Cpelne, YMEHUs IMPOTrHO3UPOBATH
HEOJIaronpusITHbIE HKOJIOTMYECKUE TTOCIIEACTBUS NMPEANPUHUMAEMBIX ACHUCTBUI U NpeIOTBpaIlaTh UX;

HaJIM4YMs Pa3BUTOTO SKOJOTUYECKOTO MBILUICHUS, YKOJIOTHYECKON KyJNbTYpPhI, OMbITa ACSTEIbHOCTA 3KOJIOTHUECKON
HaIPaBJIICHHOCTH, YMEHHSI PYKOBOJCTBOBAaThHCSI MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAIILHOW MPAKTHUKE,
CIOCOOHOCTH ¥l YMEHHUS aKTUBHO MPOTUBOCTOSATH HICOJIOTHU XeMo(hoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOMN
MPaKTUKH,

MOHUMAaHUs CHenuUKU XUMHUM KaK HayKd, OCO3HaHMs €€ poiu B (OPMHPOBAHUU DPAIMOHAIBLHOTO HAyYHOTO
MBILUICHUS], CO3/IaHUHU LEJIOCTHOTO MPEACTaBICHUA 00 OKPYXKAIOUIEM MHUpPE KaK O €IMHCTBE MPUPOJbl M YEIOBEKa, B
MO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXPAaHEHHUS IPUPOTHOTO PABHOBECHS;



yOeXAEHHOCTH B OCOOOH 3HAUYMMOCTH XHWMHHU [UJIs COBPEMEHHOW IMBWIM3AIMM: B €€ TyMaHHCTUYECKOU
HaNpPaBICHHOCTH M Ba)XHOH POJIM B CO3JaHWHM HOBOW 0a3bl MaTepPHAIBHON KYyJIbTYPHI, PEIICHUHU TIOO0AIBHBIX MPOOIeM
YCTOHYHMBOTO PAa3BUTHUSI UYEJIOBEUECTBA — CBHIPHEBOM, DHEPIETHUECKOM, MHUIIEBOW M HSKOJOTHYECKOW Oe30MacHOCTH, B
pPa3BUTHH MEIUIIMHBI, O0ECIICYECHUN YCJIIOBUM YCHEITHOTO TPYyAa U IKOJOTHYCCKH KOM(OPTHOM KM3HHM Ka)XJAOTO UJIeHA
00I111eCTBa;

€CTECTBCHHO-HAYYHON T'PaMOTHOCTH: TIOHMMAaHHUs CYIIHOCTH METOJOB IMO3HAHUS, MCTIOJIb3YEMBIX B €CTECTBCHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydyaeMble 3HAHUS /IS aHaiu3a U OOBSICHEHUS SIBICHUI OKPY’KAIOIIEro MUpa U
MPOUCXOMSIMNX B HEM W3MEHEHUH, YMEHHS JenaTh OOOCHOBAaHHBIC 3aKIIOUYCHHS Ha OCHOBE HAyYHBIX (DAKTOB W
UMEIOIIHXCS JaHHBIX C IICJIBIO TIOJTYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHPHO HCITOJIH30BAaTh XUMHUYECKUE 3HAHUS JIJIS PEIICHUs MPoOJIeM B PeaTbHBIX >KM3HEHHBIX
CUTYaIUsX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATENIbCKON IEATEIbHOCTH;

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K aKTUBHOMY IMOJTYYEHUIO HOBBIX
3HAHHH 110 XMMHUHU B COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTIAMHU;

MHTEpeca K 0COOEHHOCTSIM Tpya B pa3inuHbIX chepax mpodeccuoHanbHOU qesITeTbHOCTH.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YICOHOTO MpeaMeTa « XMMHUs» Ha YPOBHE CPEIHET0 OOIIero o0pa3oBaHUs
BKJTFOYAFOT:

3HauUMMble JUIsI  (OPMHPOBAHUS MHPOBO33PECHHS OOYYAIOMIMXCS MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIC)
oOllleHay4YHbIe TOHATHS, OTPAXKAIOINIME IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHCIU(PUKY METOJIOB TO3HAHUSA,
UCITOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepus, BEIIECCTBO, DHEPTHUs, SBJICHHUE, MPOIECC, CUCTEMa, HAYYHBIA (HaKT,
TIPUHITUII, TUITOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, UCCIICIOBaHNE, HAOIOACHUE, U3MEPCHHE, SKCTICPUMEHT U JPYTHE);

yYHUBEpCaIbHBbIC yueOHBbIC ICHCTBUA (TIO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), O00ECIECUMBAIOIINC
dbopmupoBanre PyHKIIMOHATEHON TPAMOTHOCTH U COIIMAIBHON KOMITETEHIIUU 00y4YarOIIUXCS;

CIIOCOOHOCTh OOYYAIOIMIUXCS HCIOJIB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHPOBO33PCHUECKHE 3HAHUS U
YHUBEpCaIbHbIC yIeOHbIC ICUCTBUS B TT03HABATEILHON M COIMAILHOM MPaKTHKE.



MeranpenMeTHbIe  pe3yJbTaThl  OTPAKAIOT  OBJAJACHHUE YHHBEPCAJbHBIMU  YYEOHBIMH  TO3HABATEIbHBIMU,
KOMMYHHUKATUBHBIMH U PETYJISITUBHBIMU JICUCTBUSIMH.

OBJ1aieHNe YHUBEPCAJIbHBIMHU Y4eOHBIMHU MO3HABATEIbHBIMU A€ CTBUSIMM:

1) 0a30BbIe JIOrHYeCKHe TeHCTBUS:

CaMOCTOATEIFHO (POPMYJIMPOBATH U aKTYaTM3UPOBATH IPOOIEMY, BCECTOPOHHE € paccMaTpUBaTh;

ONpeAcsATh e JACATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUH HUX JOCTUKEHHUS, COOTHOCUTH PE3YJIbTAThI
JEATEIIBHOCTH C MOCTABJICHHBIMU LETISIMH;

UCIIOJIB30BaTh MPU OCBOCHMM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHUSI — BBIICIATh XapaKTEpPHbIE NPU3HAKU
MOHATUM U YCTAHABJIMBATH HUX B3aUMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOUIUME IMOHATHUS JIA OOBSCHEHHS OTIEIbHBIX
(aKTOB U ABJICHHIA;

BBIOMPATHh OCHOBAHUS U KPUTEPUH JIJISl KJIACCU(DUKAIIUN BEIIECTB U XUMHUYECKUX PEAKIINIA;

YCTaHABJIMBATh PUYNHHO-CIIECTBEHHBIE CBSI3U MEXKIY U3y4a€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHIYKTUBHBIE, ACAYKTHUBHBIC, 1O AHAJIIOTHH), BBISBISTH 3aKOHOMEPHOCTH U
MPOTUBOPEYUHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIFOUCHUS;

MPUMEHSTH B MPOIECCe TO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, TPEoOpa30BhIBATh
MOJICJIbHBIE TIPEACTABJICHHUS — XMUMHYECKUN 3HAK (CMMBOJ) DJIEMEHTa, XUMUYeckas ¢GopMyia, YpPaBHEHHE XUMHUUYECKOU
peakiuu — TMpPU PEHICHUH Y4YeOHBIX IMO3HABATENBHBIX W MPAKTUYECKUX 3a/lad, MPUMEHSITh Ha3BaHHBIE MOJICTbHBIC
MPEACTABJICHUS 1JIS1 BBISIBJICHUS XapaKTEPHBIX MTPU3HAKOB U3yYa€MbIX BEIIECTB U XUMUUECKUX PEAKIIUil.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMH METOJ0B HAy4YHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIU;

dbopMmynupoBaTh IEAM U 3a7a4d  WCCIEAOBAHHS, HCIOJb30BaTh TIOCTABJICHHBIE M  CaAMOCTOSITEIIBHO
copMyIMpOBaHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI I (DOPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE
MPABUWIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

BJIQJICTh HABbIKAMH  CaMOCTOSITEJIbHOTO  TUIAHUPOBAHUS U MPOBEACHUS  YUCHUUYECKUX  IKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHMsI HaOMIOMAaTh 3a XOJOM TPOIECcCa, CaMOCTOATEIbHO MPOTHO3MPOBATH €ro pe3ysbTar,
dbopmynrpoBaTh O0OOIIEHUS W BBIBOABI OTHOCHTEIIBHO JOCTOBEPHOCTH PE3YyJIhTATOB WCCIIEIOBAHUS, COCTaBISAThH
000CHOBaHHBIN OTUET O MPOJIETIAHHON padoTe;



npuoOpeTaTh ONBIT YYEHUUYECKOW HCCIEeIOBATEIbLCKOM M IMPOEKTHOM JeATEIbHOCTH, MPOSBIATH CIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEIbHOMY MOUCKY METOJOB PEUICHUs MPaKTUYECKUX 3a]ad, MPUMEHEHUIO Pa3IMYHBIX METO/IOB
MO3HAHUS.

3) padora c ungopmanueii:

OPUEHTHPOBAThCSI B PA3IUYHBIX MCTOYHHMKAX HHGMOpManuu (HAy4YHO-TIOMYJSIpHAs JHUTEepaTypa XHUMHYECKOTO
coliepaHusl, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), aHamu3upoBaTh MHGOPMAIMIO PA3IUYHBIX BHJIOB U (opM
IPEJCTaBICHUS, KpUTHUECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTD;

dbopMyIHpPOBATH 3aIIPOCHl U MPUMEHSTh Pa3IMYHbIE METObI MIPU MOUCKE U 0TOOpe MH(MOPMALIMK, HEOOXOIUMON J1JIs
BBIIIOJIHEHUS YUEOHBIX 3a7a4 ONPEIEIEHHOTO TUIIA;

pUOOpETaTh OIBIT MCIOJB30BaHUS WH(OPMAIITMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHMA WM Pa3IUYHBIX IOWCKOBBIX
CUCTEM;

CaMOCTOATENILHO BBIOMpATh ONTUMANIbHYIO (DopMmy mpeacTaBieHuss uHbopMauu (cxeMbl, rpaduku, JUarpaMmbl,
TaOJMILIbI, PUCYHKH U JIPYTHUE);

UCTIONb30BaTh HAYYHBIH S3BIK B KadeCTBE CpPEICTBAa MpU paboTe ¢ XHUMUYECKOW WHOpMaIueil: MPUMEHSThH
MeXIpeIMeTHbIE ((PU3NMUeCKre U MAaTeMaTUUECKUE) 3HAKU U CUMBOJIBI, (DOPMYITBI, a00OpEeBUATYPhI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPeo0pa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJi€ JMajora W/WIW TUCKYCCHUHU, BBICKA3bIBaTh HWJIEH,
(bopMyIMpOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIHHO BBIITOJHEHMSI MPETIOKEHHON 3a1a4H;

BBICTYNIATh C TIPE3CHTAIMEN pe3yJbTaTOB IMO3HABATEIHHOW ACATEIHHOCTH, TMOJYYEHHBIX CaAMOCTOSITEILHO WIIN
COBMECTHO CO CBEPCTHUKAaMU IPH BBIMOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUUYECKONH pabOThl MO MCCIIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEILIECTB, peaiu3allK yueOHOTO NMpoeKTa U (OPMYIUPOBATH BHIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
UCCJIEIOBAHUM MMyTEM COTJIacOBaHUS MO3UIMI B X0J1e 00CY X ACHHUS 1 OOMEHA MHEHUSAMH.

OBj1aieHHe YHHBEPCAJbHBIMH PETyJISTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSITENIFHO TITAHUPOBATh U OCYIIECTBISATH CBOIO TIO3HABATENbHYIO IS TEILHOCTD, ONPEesiss e€ eI U 3a/1a4H,
KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH TpEjIaraeMblii aJlrOpUTM JCHCTBUN TPHU BBITIOJHEHUU



y4eOHBbIX U HCCIEA0BATENIbCKUX 3aad, BbIOMpaTh Haubosiee d(PPEKTUBHBIA CIIOCOO MX pPELICHUs ¢ y4ETOM MOJTyUEHHUS
HOBBIX 3HAHHM O BEIIECTBAX U XUMHUYECKUX PEAKIIUSIX;
OCYUIECTBIISTH CAMOKOHTPOJIb CBOCH JIEATETLHOCTH Ha OCHOBE CaMOaHaJIN3a U CAMOOIIEHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUA Kypca « OpraHuyecKas XuMUsh» OTpaXkaroT:

c(OPMHPOBAHHOCTh MPEICTABICHUNA O XMMHYECKOW COCTABISIONIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MUpa, POJIU
XUMUHU B TIO3HAHUU SBJICHUU MPUPOJABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €€ (PYHKIIMOHAIHHOU
I'PaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHus] IPAKTUUECKUX 3a7ad U HKOJIOTHMYECKH 0OOCHOBAHHOTO OTHOILEHHUSI K CBOEMY
310pOBBIO U IIPUPOJIHOM CpELE;

BJIQJICHUE CUCTEMON XMMUYECKUX 3HAaHUW, KOTOPasi BKJIFOYAET: OCHOBOIIOJIATAOIINE MOHATUSA (XUMUYECKUNA 3JIEMEHT,
aToOM, DJIEKTPOHHAas O000JI0YKa aTroMa, MOJEKYJa, BaJ€HTHOCTb, JJIEKTPOOTPULIATEIbHOCTb, XUMHUYECKasi CBS3b,
CTpyKTypHasi (popmyna (pa3BEpHyTast U COKpalllEHHAs), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA OOBEM, YIJIEPOJHBIN CKEJNET,
byHKIHMOHATBHAS TPyNIa, PaauKai, U30Mepus, U30MEPbI, TOMOJIOTHYECKUHN Psifl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPO U
a30TcojepkKallue COeIUHEHUsI, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUU U
3aKOHBI (T€OpHUsi CTpPOCHHS opraHuueckux BemiectB A. M. bByTiepoBa, 3akOH COXpPaHEHHMS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XHMHH; MHUPOBO33PEHUECKHE 3HAHUS, JIEKAIIME B OCHOBE ITOHMMAHMS
MPUYUHHOCTA M CUCTEMHOCTH XUMUYECKUX SIBICHHM, (haKTOJOTUYECKUE CBEJCHUS O CBOMCTBAX, COCTAaBE, MOJYYCHUH U
0€30MacHOM HCIIOIh30BAHUH BAXKHEUIIINX OPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JEATEIHHOCTU YEIOBEKA,;

cOpPMHPOBAHHOCTh YMEHHI BBISBJIATh XapaKTepHbIC TPU3HAKU TIOHSATHUN, YCTAHABIMBATH WX B3aWMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIME MOHSATUSA IMPU ONUCAHUM COCTaBa, CTPOCHHUsS M MPEBPAILICHUN OpPraHUYECKUX
COCJIMHCHMI;

c(hOpPMHPOBAHHOCTh YMEHHH HCIOIb30BaTh XUMHUYECKYIO CHMBOJHUKY JUIS COCTaBICHUS MOJCKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTON, COKpamI€HHOW) (OPMYJT OPraHMYECKUX BEIICCTB W YPABHCHHM XWMHUYECKHX PEaKIIHH,



U3TOTABIMBATh MOJIETM MOJIEKYJI OPraHWYeCKHX BEHIECTB MJIsi WILTIOCTPALMM MX XUMHUYECKOTO M IMPOCTPAHCTBEHHOIO
CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIUBATH MPUHAAJICKHOCTh U3YUYEHHBIX OPraHMYECKUX BEIECTB MO UX COCTABY U
CTPOCHHIO K OINpeAeaEHHOMY KIIacCy/TpyIie COeTUHEHHUH (YriIeBOJOPOMAbI, KHUCIOPOA U a30TCOAEpKAIINE COCTUHEHMUS,
BBICOKOMOJICKYJISIPHBIC COCIWHCHHMS), JaBaTh WM Has3BaHUs 1o cuctematudeckol Homenkimarype (IUPAC), a rtaxxke
NPUBOJUTH TPUBHAJIbHBIE HA3BaHUS OTACJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH, dTHUICHIJINKOIb,
IJUMUEpUH, (QeHosd, (opManbAeTui, aleTanbleru]l, MypaBbUHas KHCJIOTa, YKCYCHas KHCJOTa, OJEUHOBAas KHUCIOTA,
CTeapuHOBas KUCJIOTA, TJII0K03a, (PPYKTO3a, Kpaxmall, HEeJII0JI03a, TJIULHH);

c(OpPMHPOBAHHOCTh YMEHHS ONPEIEHATh BUIbl XMMUYECKOU CBSI3M B OPraHUYECKHX COEAMHEHUSIX (OAMHAPHBIE U
KpaTHBIE);

c(pOPMUPOBAHHOCTb YMEHUSI IPUMEHSATH MOJI0KEHUSI TEOPUH CTPOEHUS Oprannyeckux BemectB A. M. bytneposa s
00BsICHEHUS 3aBUCUMOCTH CBOICTB BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPaHEHUSI MAaCChl BELLIECTB;

c(OpPMHPOBAHHOCTh YMEHUIN XapaKTEpPU30BaTh COCTaB, CTPOEHUE, (PU3MUECKUE U XMMUYECKHE CBOMCTBA THUIIUYHBIX
NpeCTaBUTENeH Pa3TUYHbBIX KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, dTHJICH, MIPOIUJICH, alleTuiieH, OyTaanen-1,3,
MeTwi0yTaaueH-1,3, OeH30J1, MeTaHOJ, 3TaHOJ], ATUJIEHIJIUKOJb, TIUIEpUH, (PEeHoN, aleTanbAerui, MypaBbUHAs U
YKCYCHasl KHMCJIOTBI, TJIFOKO3a, KpaxmaJ, LEJUI0I03a, aMUHOYKCYCHas KUCIIOTa), WIIIOCTPUPOBATh T€HETHUUYECKYIO CBS3b
MEX/1y HUIMH YPaBHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OpMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTJI€BOJIOPOJHOTO ChIpbs (HE(PTh, MPUPOIHBIN I'a3, YroJib),
CIOCOOBI UX NEPEPadOTKU U MPAKTUYECKOE MPUMEHEHHE MPOJAYKTOB MepepadboTKH;

c(OPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCICHUS MO XMMHYECKUM ypaBHEHHUSM (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOTO BEIIECTBA WM MPOAYKTa PEAaKLUU MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJIHBIX BEIIECTB
WM POAYKTOB PEaKIINM);

c(hOpMHPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HaHUI 00 OCHOBHBIX METOJaX HAyYHOT'O MO3HAHUS, UCIOJIb3yEeMbIX
B XMMHUHU IPHU U3YyYEHUU BEIIECTB U XUMHUYECKUX SIBJICHUM (HAOIIOJIEHHE, U3MEpPEHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKHE 3HAHUS U1 NPUHATUS PEIICHWA B KOHKPETHBIX >KU3HEHHBIX CHUTYyalUsX,
CBSA3aHHBIX C BEIIECTBAMH U UX PUMEHEHHEM;



chOpMHPOBAHHOCT, YMEHUU COONIOJATh IMpaBUjIa IMOJb30BAHUA XMMHYECKOM TOCYIOoM U J1abopaTOpHBIM
o0opyOBaHMEM, a TaKXe MpaBUiia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMU IO BBIMOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TUTAHUPOBATH M BBITIOJHATh XUMUYCCKUAN IKCIEPUMEHT (MIPEBPAIICHUS OPTaHUICCKUX
BEIIIECTB MIPU HarpeBaHUM, MOJYUCHUE STUJICHA U U3YYCHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIUH OPraHUYECKUX BEIIECTB,
JieHaTypalus OeJNKOB MPU HAarpeBaHHH, [IBETHBIC PEAKI[MU OEJTKOB) B COOTBETCTBUU C MPABWIIAMH TEXHUKU O€30MaCHOCTU
npu oOpalieHHMH C BEHIECTBAMU M JIaOOpATOPHBIM OOOpPYAOBAHHEM, TPEJCTABIATH PE3YyIbTaThl XHUMHUYECKOTO
SKCIEpUMEHTa B (POpMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX peakiuid ¥ (POPMyIUpOBATh BHIBOJLI HA OCHOBE ATHUX
pe3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUU KPUTUYECKU AHAIM3UPOBATH XMUMHUYECKYIO HHQOpMAIUIO, TOJYy4aeMyI0 U3 Pa3HbIX
MCTOYHUKOB (CpeICTBA MAacCOBOM uH(popManuu, UHTEpHET U IpyTuX);

c(hOpMHPOBAHHOCTh YMEHUH COOJI0/IaTh MPaBUiia SKOJIOTHYECKU 11€TIeCO00Pa3HOT0 MOBE/ICHUS B OBITY M TPYAOBOU
JESITEIbHOCTH B IENSAX COXPAHEHUS CBOErO 3/I0POBbSl U OKPYXKAIOWIEH MPUPOJHOW CpPEAbl, OCO3HABATH OMACHOCTh
BO3JICHCTBUSI Ha KUBbIE OPTaHU3MBI ONPEJEIEHHBIX OPraHUYECKUX BEIECTB, MOHUMAas cMbIc nokasatesns [TJIK, moscHsaTh
Ha IPUMEPax CoCOObl YMEHBIIIEHUS U MTPEAOTBPAIIEHUS UX BPETHOTO BO3/ICHCTBUSI HA OPTaHU3M YEJIOBEKa,

JUIsT OOy4YaroIIMXCSd C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbSl: YMEHHE TNPUMEHSTHh 3HAHUA 00 OCHOBHBIX
JOCTYMHBIX METOJIaX O3HAHUS BEIIECTB U XUMUYECKHUX SBICHUM;

JUISL CIIETIBIX M CJIA0O0BUISAIIMX 00YUYaIOIINXCS: YMEHHE UCIOJIB30BaTh PElibe()HO-TOUCUHYIO cCUCTeMy 0003HaueHui JI.
Bbpaitns nis 3anucu XuMudeckux Gopmyl.

11 KJIACC

[IpeameTHBIC PE3yNbTaThl OCBOCHHS Kypca «O01masi 1 HeopraHudecKasi XuMHUsD) OTPaXKaIoT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUI: 0 XUMHUYECKOW COCTABIISIFOIIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, POJIU
XUMHUMU B TIO3HAHWUU SIBJICHUU MPUPOABI, B (OPMUPOBAHUM MBIIUICHUS U KYJbTYphl JIMYHOCTU, €€ (YHKIIMOHATHHOM
I'PAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MTPAKTUYECKUX 3a7a4 M IKOJOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO Y IPUPOJIHOU CPEAE;



BJIQ/ICHUE CUCTEMOW XMMHUYECKUX 3HAHWH, KOTOpask BKJIIOYAET: OCHOBOIOJIATAIOIINE MOHATHS (XUMUYECKHUI HJIEMEHT,
aToMm, W30TOM, S-, P-, O- SJIEKTpOHHBIE OPOUTATM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSIPHBIH O0BEM, BaJICHTHOCTH,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas CBA3b (KOBAJECHTHAs, HOHHAs, METAJTIMUECKAsl, BOJIOPOIHAA),
KpUCTAJUIMYECKasl PEIIETKA, TUIBI XUMHUYECKUX PEaKLHd, PacTBOP, AJIEKTPOJIUTHI, HEANEKTPOIUTHI, NEKTPOIUTHUECKAS
JUCCOLIMAINS, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON pEAKIMH, XUMHUYECKOE pPaBHOBECHE); TEOPUH U
3aKOHBI (TEOPHsI JIEKTPOJUTHUECKOMN JUccouanuu, nepuoandyeckuii 3akon [{. . MenneneeBa, 3aK0H COXpaHEHUS MACChI
BEILECTB, 3aKOH COXPAaHEHHUS M IPEBPALLICHUS SHEPTUU NPH XMMHUYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN
A3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUME B OCHOBE MOHMMAHMS NMPUYMHHOCTH U CHCTEMHOCTH XMMHYECKUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEACHMS O CBOMCTBAX, COCTaBE, MOJYYEHUU U O€30MMACHOM HCHOJB30BAHMM Ba)KHEHIINX
HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTb YMEHHUM BBISABIATh XapaKTEpHbIE TPU3HAKM MOHSITHM, yCTaHAaBIMBAaTh HMX B3aUMOCBS3b,
UCITI0JIB30BaTh COOTBETCTBYIOLIME MTOHATHUS IIPU ONUCAHUHA HEOPTaHWYECKHUX BELIECTB U UX NPEBPALICHUM;

c(OPMHPOBAHHOCTh YMEHHUH HCIHOJIb30BaTh XHUMHYECKYI0 CHUMBOJHUKY JUIsI COCTaBJIEHHS (OpMYJ BELIECTB U
ypaBHEHUH XMMHUYECKUX peakiuid, cucremarndeckyro HomeHknarypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTAETHHBIX
HEOPTraHWYECKUX BEIIECTB (yrapHbIM ra3, yIrJIEKMCIbIA ra3, aMMHak, raméHas W3BECTb, HErall€Has W3BECTb, IUTHEBAs
cojlia, TUPUT | JIpyTHue);

C()OPMUPOBAHHOCTh YMEHHM ONpEeNeNaTh BaJCHTHOCTb W CTENEHb OKHUCIECHUS XHMUYECKUX OJIIEMEHTOB B
COEIMHEHMSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKON CBs3U (KOBaJieHTHas, MOHHAs, METajuIMYecKas, BOJOPOJHAs) B
COCIMHEHMSIX, THUIl KPUCTAIUIMYECKOM pEemETKH KOHKPETHOrOo BellecTBa (aTOMHasl, MOJIEKYJspHas, HWOHHa,
METaJUINYeCcKas), XapaKTeP Cpebl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COECAUHEHUN;

c()OPMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAMJICKHOCTh HEOPraHMYECKHX BEIIECTB IO HUX COCTaBy K
onpeneaéHHOMY Kiaccy/TpyIie COeIuHEHUM (IPOCThie BEIIECTBA — METaIbl U HEMETAJUIbl, OKCHJIbl, OCHOBAHMSI,
KHUCJIOTHI, aM()OTEPHBIEC TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUN PACKpPbIBATh CMBICI mepuoandeckoro 3akoHa JI. . MeHnneneeBa u AeMOHCTPUPOBATh
€ro CUCTEMaTU3UPYIOILYI0, OOBbSICHUTEIbHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c(OPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh HJIEKTPOHHOE CTPOECHUE AaTOMOB XHMHUYECKHX OJJIEMEHTOB 14
nepuonoB [lepuomnueckoid cucteMbl xummdeckux anmementoB J[. M. MenneneeBa, HCHONb3ys MOHATUS «S-, P-, d-



AJIEKTPOHHBIE OPOUTAIN», «IHEPreTUUYECKHE YPOBHW», OOBACHATH 3aKOHOMEPHOCTH WM3MEHEHHS CBOWCTB XMUMHUYECKHX
3JIEMEHTOB M MX COEAMHEHUN MO mnepuojamM U rpymnaM llepuonnyeckoil cuctembl Xumudeckux snemeHToB J[. .
Menneneena;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh (OMHCHIBATh) OOIIME XHWMHUYECKHE CBOWCTBA HEOPTaHUYECKUX
BEILECTB pA3JIMYHBIX KJIACCOB, IOATBEP)KJIATh CYIIECTBOBAHUE TE€HETHYECKOM CBS3M MEXAY HEOPraHWYeCKUMH
BELIECTBAMU C IOMOUIbIO0 YPAaBHEHUI COOTBETCTBYIOLINX XUMHUECKHUX PEAKIIMIA;

c(pOPMUPOBAHHOCTb YMEHUS KJIACCUPUIUPOBATH XUMUUECKUE PEAKIIUU M0 Pa3IMYHbIM IpU3HAKaM (YUCITY U COCTaBY
pearupyromux BeUIeCTB, TEIUIOBOMY 3P (EKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCIEHHS 3JIEMEHTOB, O0OpaTHUMOCTH
peaKIMK, YYaCTHIO KaTaanu3aTropa);

c()OPMHPOBAHHOCTh YMEHUW COCTaBIIATh YPABHEHHS PEAKUMA pPA3IUYHBIX THUIOB, IOJHBIE M COKpAIlEHHbIE
YpaBHEHHUS peakil HOHHOrO OOMEHA, yUYUThIBasl YCIOBHUS, IPU KOTOPBIX 3TH pEaKLUU UAYT 10 KOHIIA;

C()OPMUPOBAHHOCTb YMEHUH MPOBOAMTH pEAKLMH, MOJITBEPXKIAIOIINE KAaYeCTBEHHbI COCTAaB Ppa3IMYHbIX
HEOPTraHWYECKUX BEILECTB, pACIO3HABaTh ONBITHBIM IYTEM HMOHBI, NPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPTaHUYECKUX BEIIECTB;

C()OPMUPOBAHHOCTh YMEHHI pacCKpbIBaTh CYIIHOCTb OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX pEAKUUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKiuii;

c(OPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCHUMOCTh CKOPOCTH XMMMUYECKOH pPEaKIMH OT pa3iMuHBbIX (HaKTOPOB;
XapaKTep CMEIEHUS XUMUYECKOTO PaBHOBECHUS B 3aBUCUMOCTHU OT BHEIIHEro Bo3AeiicTBus (mpuHuun Jle [llarense);

c(OpPMHPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh XHWMHUYECKHE IPOLIECCHI, JIEkKAIIME B OCHOBE MPOMBIIIJIEHHOTO
MOJTyYEHUsS] CEPHOM KUCIIOTHI, aMMHaKa, a Takke c(hHOPMUPOBAHHOCThH MPEJCTaBICHUN 00 OOLIMX HAyYHBIX MPUHLHUIAX U
HKOJIOTUYECKUX MPOOIEeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHUW MPOBOJAUTH BBIUMCIEHUS C HCIOJB30BAHUEM MOHITHS «MaccoBas JOJis BELIECTBA B
pacTBope», 00bEMHBIX OTHOIIEHHM ra30B MPU XUMUYECKUX PEAKIUAX, MACCHI BEIIECTBA WIIM 00bEMA Ia30B 110 U3BECTHOMY
KOJIMYECTBY BEIlIECTBa, MacCce WM 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMU BEILIECTB, TEIJIOBOrO 3(pdekTa peakinuu Ha
OCHOBE 3aKOHOB COXPAHEHUsI MacChl BEIIECTB, IPEBPAILLIEHUSI U COXPAHEHUS SHEPTUU;



chOpMHPOBAHHOCTh YMEHUW CcOONIOJaTh IMpaBUjia IMOJIb30BAHUA XHMMHYECKOM TIOCYJOoM U 1a00paTOpHBIM
o0opyOBaHMEM, a TaKXe MpaBUiia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMU IO BBIMOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTBITOB;

c(hOpPMHPOBAHHOCTh YMEHUW TUTAHUPOBATH W BBHITIOJHATh XUMHUYCCKHN OSKCHEPUMEHT (pa3joKeHHE TEePOKCHIIA
BOJIOpPOZia B NPUCYTCTBUHM KaTalu3aTopa, OMNpEIEICHHE CpeAbl PAacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIBHOTO
WHIUKATOpa, BIUSHUE pPa3MYHBIX (AKTOPOB Ha CKOPOCTh XHMMHUYECKOW peakiuu, peakliud HOHHOrOo OOMEHa,
KaueCTBEHHbIC PEaKIMU Ha Cylb(dar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATUOH aMMOHMUS, PEIICHUE IKCIIEPUMEHTAIbHBIX
3amad o teMaMm «MeTamie» u «HeMeramiby) B COOTBETCTBUU C TIpaBUJIaMU TEXHHUKH O€30TAaCHOCTH MPH OOpAIICHUH C
BEIIECTBAMH M J1aOOpaTOPHBIM 000PYI0BAaHUEM, MPEACTABIATh PE3YIBTATHl XUMUYECKOTO SKCIIEPUMEHTA B (popMe 3aInich
ypaBHEHUH COOTBETCTBYIOIINX PEAKIIUH U ()OPMYITMPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATH XUMHUYECKYI0 HH(POPMAIMIO, MOJIYYaeMYI0 W3 Pa3HBIX
MCTOYHUKOB (CpPEJICTBA MACCOBOM KOMMYHHKaIIUU, IHTEPHET U IpYTruX);

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIOJIATh MPaBUJIa SKOJOTHUECKHU 11€JIECO00Pa3HOT0 MOBEACHUS B OBITY U TPYAOBOM
NEATETPHOCTH B IICNIIX COXPAHEHWS CBOETO 3J0POBbS W OKPYKAIOIIEH NPUPOTHON Cpembl, OCO3HABaTh OIMACHOCTH
BO3JICHCTBUSI Ha )KMBBIE OPraHU3MbI ONPEACIEHHBIX BEIIEeCTB, MOHUMas cMbich nokazatens [1/IK, moscHsaTs Ha mpumepax
CrOCcOOBbI YMEHBIIIEHHUS U MIPEAOTBPAIEHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTaHU3M YEJIOBEKa,

JUIs OOy4YaroIIMXCSd C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSl: YMEHHE TNPUMEHSTH 3HAHUA 00 OCHOBHBIX
JOCTYITHBIX METO[aX MMO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHU;

JUTSL CTIETIBIX M CJTA0OBUASAIIUX OOYJArOIIMXCS: YMEHHIE HCIIOIh30BaTh PElbe(HO-TOUCUHYIO cucTeMy 00o3HaueHui JI.
bpaiins s 3anucu xumMudeckux Gopmyi.
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00111e00pa30BaTeIHLHOTO MOpTaIa
http://experiment.edu.ru AJIXUMUMK: caiit JI.}O. AnukbepoBoi

http://www alhimik.ru Becepoccuiickast omummnmuaza MKoJIbHAKOB 10 XUMUHU



http://chem.rusolymp.ru Opranuueckast XUMUS: SIEKTPOHHBINA YUCOHUK JUISL CPEIHEH IIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUH: SJIEKTPOHHBIN Yu4eOHUK
http://www hemi.nsu.ru OTKpbITHIA KOJUTSIK: XUMHSE

http://www.chemistry.ru /luctanunoHHast OTMMITNA/A IO XUMUH: TEJICKOMMYHHKAIIMOHHBIN 00pa30BaTeIbHBII MPOEKT
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