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HOACHUTEJBHASA 3AIIMCKA

[IporpamMmMa mo XuMuU Ha YPOBHE CpeHEro o01ero oopazoBanus papaboraHa Ha
OCHOBE TpeOOBaHUHN K pe3yibTaTaM OCBOCHUSI OCHOBHOW 00pa3oBaTENbHOM MPOrPaMMBI
cpennero obmero oopaszoBanus, npeactaBieHHbIX B PI'OC COO, ¢ yuetom Konrnemniuun
npenojaBaHusl y4yeOHOrO TMpeaMeTra «XuUMHUs» B 00pa30BaTENbHBIX OPraHU3aLUAX
Poccuiickoii denepanuu, peanu3yronMX OCHOBHbIE 00pa3oBaTENIbHbIE MPOrPAMMBI, U
OCHOBHBIX TIOJIOKEHUH (eiepanbHOi paboueii mporpaMmbl BOCIIUTAHUS.

OcHOBY TIOXO/IOB K pa3pabOTKE MPOTPaMMEBI 10 XUMHUH, K OMPEICICHUIO OOIIeH
cTpaTternu OOy4YeHUs, BOCIIUTAHHUS M Pa3BUTHUS OOYYArOIIMXCS CPEACTBaMU Y4eOHOTO
npeamera «Xumusi» s 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIU
koHuentyanbHsle nojoxeHuss PI'OC COO o B3aUMOOOYCIOBICHHOCTH IIEJIEH,
COJICpKaHMs, pe3yJlbTaTOB OOy4YeHUs U TpeOOBaHMU K YPOBHIO TMOJATOTOBKH
BBIITYCKHUKOB.

B cooTBeTcTBUM € AaHHBIMHM TOJOKEHUSMH IporpaMMa MO XUMHH (0a30BbII
YPOBEHb) Ha YPOBHE CPEAHETO 0011Ero 00pa3oBaHMsL:

yCTaHaBIUBaeT o00s3areabHOEe (MHBApUAaHTHOE) MPEIMETHOE  COJEp)KaHUE,
ONpENENSAET KOJIMYECTBECHHBIE U KAUYECTBEHHBIE €r0 XapaKTEPUCTUKM Ha KaXKIOM JTalle
U3Y4YEHUS NPEIMETa, IPEeayCMaTpUBAaET NPHUHLIMIBI CTPYKTYPUPOBAHUS COAECPKAHUSA U
pacnpeneneHus ero mno KjiaccaMm, OCHOBHBIM pa3zeliaM U TeMaM Kypca;

JaeT TPUMEPHOE paCIpeeiCHHe YIeOHBIX YacoB IO TEMATHUYECKUM pasjeiiaM,
PEKOMEHIYyEeT TPUMEPHYIO TOCICIOBATEIBHOCTh M3YyYCHHUS OTACIBHBIX TEM Kypca C
Y4E€TOM MEXIPEJAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKH Y4eOHOTO Ipoiiecca,
BO3pPACTHBIX 0coOeHHOCTEHN oOyyaromuxcs 10 — 11 kiaccos;

AT METOAMYECKYI0 MHTEPIpETAINIo IeJied HW3y4YeHHs MpeAMeTa Ha YpPOBHE
COBPEMCHHBIX  IPHOPUTETOB B  CHCTEME CpeaHero oOmero  oOpa3oBaHWS,
collepKaTeIbHONM XapaKTePUCTUKU TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS OCHOBHOU
oOpa3oBaTenpbHON MpPOrpaMMbl  CpPelIHEro o0mmero oOpa3oBaHUs  (JUMYHOCTHBIX,
METaIlpeMETHBIX,  MPEIMETHBIX), OCHOBHBIX  BHUJOB  Yy4eOHO-TIO3HABATEIHHOU
AESTENbHOCTH OOYyYalolerocss MO OCBOGHHUIO cojepkaHusi mnpeamera. llo Bcem
Ha3BaHHBIM TIO3UIUSIM B MPOTpaMME IO XUMHUHU COOJIOJIEHa MPEEMCTBEHHOCTh C
(dhenepanpHOl pabodeii MporpaMmMoil OCHOBHOTO O0IIEro oOpa3oBaHUsS IO XUMHUH (IS
8-9 knaccoB 00pa3oBaTENbHBIX OpraHU3alnii, 0a30BbIil YPOBEHB).

[IporpamMa TIO XUMHUU SBJISETCS OPUEHTUPOM JUIsl COCTaBIEHUS pPabOYmX
MpOrpamMM, aBTOPBI KOTOPHIX MOTYT MPEAJIOKUTH CBOW MOAXOM] K CTPYKTYPUPOBAHUIO U
MOCJICTIOBATEILHOCTH M3yYCHHMs] yd4eOHOro Marepuana, a TaKXe CBOE BHJICHUC
OTHOCUTEJILHO BO3MOXHOCTH BBIOOpAa BapUATHBHOW COCTABJISIONIEH COAEPIKAHUS
MpeaMeTa TOTOJHUTEIHHO K 00s3aTeIbHON (MHBAPUAHTHOM) YaCTH €T0 COJEPIKAHMS.

XuMHUecKoe 00pa3oBaHHE, MOJTYyYaeMOE BBIMYCKHUKaMH 0011e00pa3oBaTeIbHON
OpraHW3alliM, SIBISETCS HEOTHEMJIIEMOM YaCThl0 HMX OOPAa30BAHHOCTH U  CIY>KUT
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3aBEPILAIOIIMM ATAllOM peaju3allid Ha COOTBETCTBYIOIIEM 0a30BOM YpOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIMX LEIOCTHON CHUCTEeME XHUMHYEeCKOoro oOpaszoBanus. KiroueBbie
[IEHHOCTH KAaCaroTCsl MO3HAHMS 3aKOHOB MPHUPOABI, POPMUPOBAHUS MHPOBO33PEHUS U
oOmel KyJnbTypbl YEJIOBEKa, a TaKXe SKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3J0pPOBBI0 U TPUPOJHON cpene. Peanmsyercs xummueckoe o0OpazoBaHUE
oOydJaronuxcsi Ha ypOBHE cpeAHero oOmiero oOpa3oBaHMs CpPEJACTBAMU Yy4eOHOTO
npeaMera «XuMHS», COIEPKAHUE U MOCTPOEHUE KOTOPOTrO OIPEIEIICHBI B MPOrpaMMe
0 XMMHUHU C YYETOM CIICIM(PUKA HAYKW XMMHUH, €€ 3HAYCHUS B MO3HAHUU MPUPOJIBI U B
MaTepUaIbHON >KU3HM OOIEeCTBa, a TaKXKE C Y4YETOM OOIIMX LeJed W TMPUHIIUIIOB,
XapaKTEepPU3yIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEro 00111ero o0pa3oBaHus B
Poccutickon ®@eneparnumn.

[Ipu QopMupoBaHuU coOAEpKaHUS TMpeAMeTa «XUMHUSD» YUYTEHBI CIEIYIOIINe
MOJIOKEHUS O crieludUKe U 3HAYCHUU HayKU XUMUHU.

XuUMHUSI KaK JJIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAyK HIrpaeT oco0yi poJib B
CO3/IJaHMU HOBOM 0a3bl MaTepUaIbHOW KYyJIbTYpbl, BHOCUT CBOM BKJIAJ] B (pOPMUPOBAHUE
PAlMOHAJIBHOIO HAYYHOI'O MBIIUIEHUS, B CO3JaHUE IIEJIOCTHOTO MNPEICTaBICHHUS 00
OKPY’KaIOIIEM MHUpPE KaK O €IMHCTBE MPHUPOJAbl U YEJIOBEKa, KOTOpoe (popMupyercs B
XVMMHH Ha OCHOBE IIOHUMAaHHUS BEIIECTBEHHOI'O COCTaBA OKPYKAIOIIETO0 MUPA, OCO3HAHUS
B3aMMOCBSI3U MEXJy CTPOCHHEM BEIIECTB, UX CBOMCTBAMU M BO3MOKHBIMH OOJIACTAMU
IIPUMEHECHUS.

CoBpemeHHass XMMHS KaK HayKa CO3MAaTellbHAas, HAayKa BBICOKMX TEXHOJIOTHI
HalpaBJieHa Ha PEIICHUE TJI00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA —
CBIPHCBOM, DHEPreTHYECKOM, ITHUINEBOM, SKOJOTHYSCKOM O€30IMacHOCTH U OXPaHBbI
310pOBbs. TE€CHO B3aMMOJICUCTBYS C IPYTMMH €CTECTBEHHBIMM HAYKaMH, XMMHS CTajia
HEOTHEMJIEMOM YacCThbI0O MHUPOBOM KYJIBTYpPbl, HEOOXOJUMBIM YCJIOBHUEM YCHEIIHOTO
TpyJla ¥ ’KU3HU KaXK]IOTO 4eHa 001IecTBa.

B coorBercTBMM ¢ OOMMMM MEJISIMH UM TMPUHIIMIAMU CPEIHEro O0OIIero
oOpasoBanus cojaepxanue npenmera «Xumus» (10 — 11 xmaccel, 6a30BbI ypPOBEHb
U3Y4YCHUSI) OPUEHTUPOBAHO TPEHMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO TOJITOTOBKY
0o0yyJaromuxcsi, HeOOXOUMYIO UM JJIsl BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEIIHOTO BKJIIOYEHUSI B KU3Hb COIIMYyMa, MPOJIOJDKEHUSI 00pa30BaHUSI B Pa3IMUHBIX
00J1acTsIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsommMu  TpenMera «XUMHs — SBISIOTCS  0a30Bble  Kypcehl  —
«Opranndeckas xumus» u «OOmas uW HEOpraHUYecKass XWUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIepKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUN 10 HEOPTaHWYECKOW XUMHH (C BKJIIOYCHUEM 3HAHWUU U3 OOIIeH XUMUU) |
opranuyeckon xumuu. DOpMHUPOBAHHWE [IAHHOM CHUCTEMBl 3HAHUW IIPU H3YYECHUHU
npeaMeTa 00ecrneynBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us BEUIECTB Ha
OCHOBE OOIIMX MOHITHH, 3aKOHOB ¥ TEOPUN XUMHH.

Crpyktypa couepxaHus KypcoB — «Opranumyeckas xumus» u «OOmas u
HEOpraHu4eckas XuMmus» CchOpMHpPOBAHA B TMporpaMMe 1O XUMHUU Ha OCHOBE
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CUCTEMHOI'O MOAX0/la K M3YYEHHIO YYEOHOro Marepuajia U 00yCJIOBJIE€HA UCTOPUYECKH
00OCHOBaHHBIM pa3BUTUEM 3HAHUIl Ha OIpPEACIICHHBIX TEOPETUYECKUX YPOBHAX. B
Kypce OpPraHMYECKOM XMMHH BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCHUYECKOU
TEOPHH CTPOEHUSI OPraHUYECKUX COEAMHEHMH, a TAKKE HA YPOBHE CTEPEOXHUMHYECKUX U
AJIEKTPOHHBIX MPEACTABICHUI O CTpOeHUH BelecTB. CBeAeHUsI 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAlOTCSd B Pa3BUTHUM — OT YIVIEBOAOPOJOB 1O CIOXHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHMH. B Kypce OpPraHM4eckod XWUMHHM TOJIy4alOT pa3BUTHE
c()OPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHMs IE€PBOHAYAJIbHBIC
MIPEACTABICHUS] O XHWMHUYECKOW CBS3HM, KIACCU(UKAIIMOHHBIX NPH3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMHUYECKON PEAKLIUU.

B nmpenmere «Xumusp» 6a30BOro ypoBHSI paccCMaTpHUBAaeTCs W3YUEHHBIN Ha ypOBHE
OCHOBHOTO 00IIero o00pa3oBaHUSl TEOPETHUECKUN MaTepuan Hu  (PaKTOJIOTHUECKHUE
CBEJCHMSI O BEILECTBAX M XMMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01as u
HEOpraHW4yecKass XHMMHsD) OOYy4YalOUUMCS MPEAOCTaBISAETCS BO3MOXHOCTh OCO3HATh
3HAYEHHUE MEPUOAMYECKOr0 3aKOHa C OOLIETEOPETUYECKUX W METOJ0JIOTMYECKUX
NO3ULMHI, TITyOXe MOHATh HMCTOPUYECKOE H3MEHEHHE (PYHKIMH 3TOro 3akoHa — OT
000011aro1Iel 10 OOBSICHAIOIIEH U TPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHUM O BaXHEHIIMX BELIECTBAaX, WX COCTaBE, CTPOCHUH,
CBOMCTBAaX M IPUMEHEHHH, a TAKKE€ O XHMHUYECKMX pEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX IPOTEKaHUs HonoaHsAeTcs B Kypcax 10 u 11 kmaccoB anemeHTamu
coJlepKaHUsl, UMEIOIIUMH KYJIBTYPOJOTHUECKUM M NMPUKIAAHON XapakTep. OTH 3HAHHUS
CIOCOOCTBYIOT TOHUMAHUIO B3aMMOCBS3U XHUMHH C IPYTUMU HAayKaMHU, PaCKphIBAIOT €€
pOJIb B TO3HABATENBLHOM W MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT
BOCIIMTAHUIO YBAKEHUS K MPOIIECCY TBOPYECTBA B OOJIACTH TEOPUM M MPAKTHUECKUX
MPWIOKEHUH XHMHH, MMOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO H
JMYHOCTHO 3HAYMMBIX MpoOjemMax, CBSI3aHHBIX C XUMHUEH, KPUTHUECKH OCMBICINBATH
MH(}OpMAIMIO U TPUMEHSTH €€ AJI MONOJHEHUS 3HAaHUM, pEelIeHUs] NHTEIUIEKTYalbHbIX
M SKCHEPUMEHTAIbHBIX HCCienoBarenbekux 3amgad. CopepskaHue ydyeOHOro mpeamera
«XUMHS» JTaHHOTO YpPOBHS M3yY€HUS OpPUEHTHPOBAaHO Ha (opmHupoBaHHE Yy
00y4YaromMXcsi MUPOBO33PEHUECKON OCHOBBI JJi MOHMMaHus (uiocodckux uaeH,
TaKMX KakK: MaTepUalbHOE E€IMHCTBO HEOPTraHWYECKOIO W OpPraHUYECKOr0 Mupa,
OOyCIIOBIIEHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM M CTPOEHHEM, [03HABAEMOCTh
MPUPOIHBIX SBJICHUN MyTEM AKCIIEPUMEHTA U PEIICHUs MPOTUBOPEUYUI MEXy HOBBIMU
bakTaMd W TEOPETHUECKUMH MPEANOCHIIKAMU, OCO3HAHUE POJIM XUMHUHU B pPELICHUU
AKOJIOTMYECKUX MPOOJIeM, a Takke MpoOJieM cOepexeHUs] IHEPTETUUECKUX PEeCypCoB,
CBIPbs, CO3JJaHUSI HOBBIX TEXHOJOTHIA U MaT€pUaJIOB.

B mutane pemieHus 3ajad BOCHUTAHMS, Pa3BUTHS U COLMATU3ALNN 00YJarOMIMXCS
MNPUHATBIE MPOrpaMMOM MO XHUMHHM MOJIXOJbl K ONPEIEICHUIO0 COACpX aHUA U
MOCTPOCHUSA  TpeaMeTa  IMpeaycMaTpuBaloT  (GOpMHUpOBaHME y  OOyYarOIIHUXCS
YHUBEPCAIbHBIX YYEOHBIX NEHCTBUN, MMEIOUIMX 0a30BOE€ 3HAUYECHHUE MJIA PA3THUYHBIX
BUJIOB JICSITENIBHOCTHU: PEIlIeHUs po0eM, MOUCKa, aHaIu3a U 00pabOTKK UH(POPMALINH,
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HEOOXOIUMBIX 11 MPUOOPETEHUsT ONbITa MPAKTUYECKOM M  HCCIEe0BATEIbCKON
JEeSATETLHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B TTO3HAHUH XHMUM.

B mpaktuke nmpenonaBaHUsT XMMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHUsI TaK U Ha YpPOBHE CpeIHEro OOIero oOpa3oBaHUs, MPU OMNPEICICHUU
collepKaTeIbHOM ~ XapaKTepUCTUKU IIeJied HW3Y4YeHHUsi TMpeaMeTa HalpaBlIeHUEM
NEPBOCTEIICHHOW 3HAYMMOCTU TPAJAMIMOHHO TpU3HaeTca (OopMUpOBaHUE OCHOB
XUMUYECKON HAyKM KaK o00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHIECKOU
JESTEIPHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBON KyJIbTypbl. C
METOAMYECKOW TOUKU 3PCHHSI TAKOH MOIX0]T K OMPECICHHIO TeIeH N3ydeHHs TIpeIMeTa
SIBJISICTCSI BITOJTHE OTIPABJIaHHBIM.

['MaBHBIMU LIETSIMUA M3YYEHUS MpeAMeTa «XHUMHUs» Ha YpPOBHE CPEAHErO OOIIEro
oOpa3oBaHMs Ha 0a30BOM YPOBHE SIBJISIIOTCSI:

dbopMHpOBaHHE CUCTEMbl XMMHUYECKHX 3HAHMM KaK Ba)KHEWINEH COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, B OCHOBE KOTOPOU JiekKaT KITFOYEBBIC MOHSTHS,
(byHIaMEHTAIBHBIC 3aKOHBI M TCOPUH XUMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE M
MOHUMAHUE CYIIHOCTH JOCTYIHBIX OO0OOIIEHUH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUSI U CTAHOBJICHUS,

dbopMHUpOBaHWE U pa3BUTUE TMPEACTABICHUA O HAy4YHBIX METO/JAaX IMO3HAHUS
BEIIECTB M XUMHYECKUX PEaKIUid, HEOOXOAUMBIX [JIsi MPUOOpPETEHUsT yMEHUU
OpHEHTHUPOBAThCS B MHPE BEIIECTB W XWMHUYCCKHX SBJICHUH, HWMCIOIIMX MECTO B
MPUPOJIE, B MPAKTUUYECKON U MOBCETHEBHOM KU3HU;

pPa3BUTHE YMEHHH M CIOCOOOB JESITCIBHOCTH, CBS3aHHBIX C HAONIOJACHUEM U
OOBSCHEHHEM XHMHYECKOTO HSKCIEPUMEHTA, COOJIOJEHUEM MpaBUil 0OE30MacHOTO
oOpallieHHsI ¢ BEIECTBAMM.

CopnepxaTenbHas XapakTepUCTHKA ILeJied MW 3aJa4  U3y4deHus Tmpeamera B
mporpaMMme IO XHMHH yTOYHEHAa W CKOPPEKTHPOBaHAa B COOTBETCTBUU C HOBBIMU
MPUOPUTETAMU B CUCTEME cpefHero obmiero obpazoaHusi. CerojHsi B MpemnoaBaHuN
XUMUU B OOJBIIEH CTETICHH OTHACTCS NPEANOYTCHHE IMPAKTHYCCKOW KOMIIOHECHTE
comepkaHusi ~ OOy4eHHsS,  OPHUEHTUPOBAHHOW  HA  TOATOTOBKY  BBIMTYCKHHUKA
001eo0pa3oBaTeIbHOM  OpPraHW3alliM, BIIAJICIONIETO HE HAOOpOM 3HaHWH, a
(YHKIIMOHATBLHOW TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMM ¥ YMEHHSMH aKTHBHOTO
MOJIYYeHUS] 3HAaHUN W MTPUMEHEHUS UX B PEabHOM KU3HU JIJISl PEIICHUS MPAKTUYECKUX
3azay.

B »TON CBA3M IpU HU3y4YEeHUM IIpeaMeTa «XHUMUS» JOMHUHUPYIOLIEE 3HAYCHUE
MPUOOPETAIOT TAKKUE 1IETU U 3a7]a91, KaK:

aganTays OOydYalIMXCS K YCJIOBHSM JAWHAMUYHO Pa3BHBAIONIETOCS MHUPA,
(dhopMUpOBaHME WHTEIJIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSATEILHOMY MPUHSATHUIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsAX, CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

dbopmMupoBaHre Y 00yUYarOITUXCSl KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUH),
MMEIOIINX YHUBEPCAIBHOE 3HAYCHHE /IS PA3IUYHBIX BUIOB JCATEIHLHOCTU: PEUICHUS
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npoOjieM, TIIOMCKa, aHaiu3a W 00paboTku uHOpMaNMK, HEOOXOJUMBIX IS
NpUOOpPETEHUsT OMbITAa NEATEIBHOCTH, KOTOpas 3aHUMAaeT BaKHOE MECTO B IMO3HAHUU
XUMHUH, a TaKkKe JJI1 OLEHKU C TMO3UIMI HKOJOTHYECKON Oe30MacHOCTH XapaKTepa
BJIMSIHUS BEIIECTB M XMMHMUYECKHX IPOILIECCOB HA OpPraHU3M YeJOBeKa M IMPUPOIHYIO
cpeny;

pa3BUTHE T[IO3HABATENIbHBIX HHTEPECOB, HWHTEIUIEKTYaJIbHBIX W  TBOPYECKHX
CHOCOOHOCTEN O0O0y4arouIMxcs: CIOCOOHOCTH CaMOCTOSITENIBHO MpPUOOpETaTh HOBBIC
3HAHUS 10 XUMHU B COOTBETCTBUHU C JKM3HEHHBIMH IMOTPEOHOCTSIMH, HCIIOIH30BATh
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTMM JUIsi TOWCKAa M aHajdu3a Yy4yeOHOU u
HAyYHOITOMYJISIPHON HH(POPMAIINHA XUMHUYECKOTO COICPKAHUS;

dopMupoBaHHEe M pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO W JIOTUYECKOTO
MBIIUICHUS, HaOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, MNpW IUIAHUPOBAHUW W TIPOBEICHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHUE Yy  OOywaromuxcsi  yOeXJEHHOCTM B  T'yMaHUCTUYECKOUH
HAIPaBIIEHHOCTH XWMHUHU, €€ BaXHOW pOJIM B PEIICHUWH TIOOAIBHBIX MpodIemM
paIMOHATIBHOTO MPHUPOAOTIONB30BaHUS, TIOMOJHEHUSI HSHEPreTHUYECKUX PECypcoB U
COXPAaHEHHUS NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIICHUSI K TPHUPOAEC U CBOEMY 370pPOBBIO, a TaKXkKe NPUOOPETEHHUS OIbITa
WCIIOJIb30BAHUS MMOTYUYEHHBIX 3HAHUH JJIS PUHATHS TPAMOTHBIX PEIICHUNA B CUTYAIHIX,
CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

llerm w 3agaum  uW3ydeHUs TnpeaMeTa «XUMHUS» TOIYyYUIH MOAPOOHYIO
METOJMYECKYI0 HHTEpIpeTalio B pazzaene «llmaHupyembie pe3ylbTaThl OCBOCHHS
MpOTrpamMMBbl IO XUMHU», TaKUM 00pa3oM 00ECIeUeHO YETKOE MPEJCTABICHUE O TOM,
KaKue 3HaHWs U YMEHHS IMEIOT MPSIMOE OTHOIICHHUE K pean3aiii KOHKPETHOW TIEIH.

B ydyebHoMm mnane cpemnero oOrmiero oOpa3oBaHus mpeaMeT «Xumus» 0a3z0BOro
YPOBHS BXOJUT B COCTaB MpeaMeTHON o0acTn «EcTecTBeHHO-HAYYHbIE IPEAMETHD.

OO61iee 4ncIo YacoB, PEKOMEHIOBAHHBIX I U3ydeHUs] Xumuu, — 68 dacos: B 10
kiacce — 34 gaca (1 gac B Henenmo), B 11 kmacce — 34 yaca (1 gac B Hezieno).
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COJEPXAHUE OBYUYEHUA

10 KJIACC

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHUH

[Ipenmer opraHMveckoil XUMHUH: €€ BO3HHKHOBEHHE, Pa3BUTHE U 3HAUCHHUE B
NOJYYeHUH HOBBIX BEIIECTB U MaTepuasioB. Teopusi CTPOEHHsS] OpraHUYecKuX
coenqunennit A.M. BbytiepoBa, ee ocHOBHbIe monoxeHHUs. CTPyKTypHBIE (DOPMYJIbI
OpraHMYECKUX BellecTB. ['oMojorusi, n3omepus. XUMUYECKasi CBSI3b B OPTaHUYECKUX
COETMHEHUSIX — OJJMHAPHBIEC U KPaTHBIE CBSI3H.

IlpencraBnenne o kilaccu(UKalMu OpraHUMYECKUX BemecTB. HomeHkmatypa
OpPraHUYeCKUX COSAMHEHUH (CHCTeMaTHdecKas) U TPUBUAIbHBIC HA3BAHUS BaXKHEUIIMX
IpeICTaBUTENEN KIIAaCCOB OPraHMYECKHUX BEIIECTB.

OKClepUMEHTAIbHBIE  METOJABl W3YYEeHHS BEHIECTB W WX IMPEBpaIICHUN:
O3HAKOMJICHHE C 00pasllaMHM OpPraHWYEeCKHX BEIIECTB M MaTepuaiaMHh Ha UX OCHOBE,
MOJICJTUPOBAHUE MOJIEKYJ OpTraHWYeCKHUX BEHIECTB, HAONIOJIEHUE ¢ OIHCAHHE
JEMOHCTPALIMOHHBIX ~ OMNBITOB 10 TNPEBPAIICHUIO OPraHUYEeCKUX BELIECTB IpU
HarpeBaHu (IJIaBjieHUEe, OOyTIMBaHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKAN psAld. MeTaH u 3TaH — MpocTenme
NPEICTABUTENN AIKAHOB: (PU3MUECKHE U XUMHUYECKHE CBOWMCTBA (PEaKUMU 3aMELIEHUS U
TOpEHNs), HAXOXKACHUE B IPUPOJIE, TOITYUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKHHA pAx. OTWIEH M NPONUIEH —
IpOCTeHINe MPeICTaBUTENN AJIKEHOB: (PU3MYECKHE U XMMUYECKHE CBOMCTBA (peakiuu
TMJIPUPOBAHUS, TaJIOTEHUPOBAHUSA, TUApPATALMU, OKUCJICHHUA U TOJUMEPHU3aLUN),
IIOJIyYEHHE U IPUMEHEHHUE.

Ankanuensl: OyrtagueH-1,3 u MerunOyragueH-1,3: cTpoeHue, BaKHEHIIHNE
XUMUYECKHE CBOMcTBa (peakuus mnoguMepusanuu). llodyyeHune CUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTUYECKUHN psiA. ALETUIeH —
OPOCTEHIINN MPEJCTaBUTENb AJIKMHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U XUMHUYECKUE
CBOMCTBa (peakUMM TUIPUPOBAHUS, TaJOT€HUPOBAHUS, THUIpATalMd, TOPEHUs),
MOJIyYEHHE U IPUMEHEHHE.

Apenbl. benzoin: coctaB, cTpoeHune, GuU3NYecCKue 1 XUMHUYECKHE CBOMCTBA (peaKiuu
raJIOTEHUPOBAHKUSI U HUTPOBAHHWA), MOJYyYEHUE M NMPUMEHEHUE. TOKCHUYHOCTh apEHOB.
['eneTnyeckas CBSA3b MEXKAY YIVIEBOAOPOAAMH, NPUHAICKAIIMMU K Pa3IM4YHBIM
KJIACCaM.

[TpupoaHble HICTOYHUKH YTIIEBOJOPOAOB. [IprpoaHblil ra3 U MomyTHbIe HEPTIHBIC
ra3el. HedTh 1 ee npoucxoxaenue. CriocoObl nepepaboTku HeTH: EPErOHKa, KPEKUHT
(TepMUYECKHM, KaTaTUTHYeCKui), muponu3. I[IpoaykTel mepepaboTku HePTH, UX
OPUMEHEHHE B MPOMBIIUIEHHOCTH W B ObITy. KameHHBI yronab M MOPOAYKTHI €ro
nepepadoTKy.
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9KCH€pI/IMCHTaHLHBI€ MCTOAbl HM3Y4YCHHA BCIICCTB W HX HpeBpaH_ICHI/II\/'I:
O3HAKOMIJICHUC C 06pa3uaMH IJIACTMACC, KayYYKOB U PC3UHbI, KOJUICKIIUHU ((HC(bTB» )41
((yFOJIB>>, MOACIUPOBAHHUC MOJICKYJI YITICBOAOPOAOB MW TI'aJIOT'CHOIIPOU3BOIHBIX,
IIPOBCIACHUC HpﬁKTH‘-ICCKOfI pa60TI>II IMOJIYUCHHUC 3TUJICHA U U3YUYCHHUC CT'O CBOMCTB.

PacuetHbiCc 3aJa4H.

Breraucnenus mo YPaBHCHUIO XHUMHYECKOU pPCaKInu (MaCCI)I, O6’I)CMa, KOJIN4YCCTBA
HCXOJHOT'O BCHICCTBA HWJIM IIPOAYKTAa pCakKOuMu II0 HU3BCCTHBIM MACCC, O6T)€My,
KOJIMYCCTBY OAHOI'O N3 NCXOIHBIX BCUICCTB UJIN ITPOJYKTOB pCaKHI/II/I).

Kuciopoacoaep:kamue opranndecKue coeJMHeHUs

[IpenenbHble OTHOATOMHBIE CIUPTHI. METaHOJ U 3TaHOI: CTPOEHUE, PU3NYECKUE U
XUMHUYECKUE CBOMCTBA (peakluMh C aKTUBHBIMH METaJUIaMH, TaJOr€HOBOJIOPOaMHU,
ropeHue), npuMeHeHne. BogaopoiHbie CBSA3M MEXIAy MOJIEKyJIaMHu ciupToB. JleicTBue
METaHOJIa U 3TaHOJIa HAa OPraHU3M YEJIOBEKA.

MHoroaToMHbie CIUPTHI. DTUICHIJIUKOIb U TIUIEPUH: CTPOCHHE, (HU3UYECKUE U
XUMHUYECKHUE CBOMCTBA (B3aMMOJCHCTBUE CO IIEIOYHBIMU METaJIaMH, KadeCTBEHHas
peakuus Ha MHOTrOaTOMHBIE cniupThl). [lelicTBue Ha opranu3M uesioBeka. [IprumeneHue
JIMIEPUHA U ATUIIECHTIIUKOJIS.

deHoJt: CTpoeHUE MOJIEKYIbI, PU3NUECKHEe U XUMHUYECKHE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue deHoma.

Anpaerunpl.  dopmanblerus, —aneTambIeTH]:  CTpOCHHE, (u3nyeckue u
XUMHUYECKHE CBONCTBA (pEaKkIMd OKHUCJICHUS U BOCCTAHOBJICHHS, Ka4eCTBEHHBIC
peaKIym), MOJy4YeHUE U MPUMEHEHHE.

OAHOOCHOBHBIE TpeebHbIe KapOOHOBBIE KHUCIOTH. MypaBbuHAs U yKCycHas
KHUCIIOTBI: CTPOCHHE, (PU3MyYecKue U XUMHUYECKHE CBOWCTBAa (CBOMCTBA, OOIIME ISt
KJlacca KUCIIOT, peakuusi dTepuduKaium), mojiydeHrue u npumeHenue. CteapuHoBas u
OJICMHOBAS KUCJIOTHI KaK MPEACTABUTEIM BBICIIUX KapOOHOBBIX KUCIOT. Mbljia KaK COJH
BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JIEUCTBHE.

Crnoxxnble 3¢uUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPOIU3 CIOKHBIX
adupoB. Kupsl. ['uaponus xupos. [Ipumenenue xupoB. bruongornyeckas poib KUPOB.

YrneBonpl: coctaB, KiaccU(PUKalUsS YTIEBOJOB (MOHO-, M- M TOJUCAXAPUIBI).
['11r0K03a — MPOCTEUIIINI MOHOCAaXapHu/l: 0COOCHHOCTH CTPOCHHS MOJIEKYJIbI, (PU3HUECKUE
U XHMHYECKHE CBOMCTBa (B3aumojeictBue ¢ ruapokcuaom wMeau(ll), oxucienue
aMMUa4YHBIM pacTBopoM okcuma cepedpa(l), BoccTtaHoBieHHE, OpOKEHHE TIIFOKO3bI),
HAaXOXJEHUE B MPUPOJIE, TPUMEHEHUE, Ouosorndeckas posib. Potocunte3. Opykrosa
KaK M30MEP TITIOKO3HI.

Kpaxman wu wnemmonio3a kKak mOpupoaHble mnoiumepbl. CTpoeHHe Kpaxmana u
uesuIoa03bl. dU3nyeckue U XMMUYECKUE CBOMCTBA KpaxMalia (TUIPOJIN3, KaYeCTBEHHAs
peaKIus C HOJ0M).

OKCIIEpUMEHTAJIbHBIE ~ METOJbl W3YYEHHUsS BEUIECTB W WX MPEBpALICHUN:
MIpOBe/IeHNE, HAOIIOICHUE U ONMCAHNE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB,
KAUEeCTBEHHbIC PEAKIHH OJHOATOMHBIX CHUPTOB (OKUCJIEHUE H3TaHOJIA OKCHUIIOM
mMenu(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMOJICUCTBUE TNIUIIEPUHA C THAPOKCUAOM
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meau(Il)), ampaernnoB (OKMCIEHHE aMMHUAYHBIM pacTBOpoM okcupaa cepedpa(l) u
rugpokcuom  meau(ll), B3ammopeiicTBue Kpaxmaiga C  HOJOM), IIPOBEICHHE
IPAKTUYECKON pabOThl: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuernslie 3anaun.

Brruncnenus mo ypaBHEHHIO XMMHUYECKON peakiuu (Macchl, 00bemMa, KOJIUYeCTBa
UCXOJHOIO BEIIECTBA WM TMpPOJYKTa pEeakUuud [0 HU3BECTHBIM Macce, 00BeMy,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WIN IIPOJYKTOB PEAKIIUN).

A30TCoAep:KalMe OPraHnyecKre coeIuHeHnsl

AMMHOKHCIIOTHl Kak amM(pOTEpHbIE OpraHUYecKue coeAuHeHus. Puznueckue u
XUMHUYECKUE CBOMCTBAa aMUHOKHUCIIOT (Ha MpuMepe TiuinHa). bruosiornueckoe 3HaueHue
aMuHOKHUCIOT. [lentusl.

benkn Kak TOpUPOJHBIE BBICOKOMOJIEKYJSIpHbIE coeauHeHusd. [lepBuunas,
BTOpPUYHAs U TPETUYHAS CTPYKTypa OCIKOB. XUMHUYECKUE CBOMCTBA OEIKOB: THAPOJIH3,
JIeHaTypallys, KaueCTBCHHbIC PEaKIluy Ha OCJIKH.

OKCIIEpUMEHTAIbHBIE ~ METOJbl W3YYEHHUsSI BEHIECTB U WX IPEBpalCHUN:
HaOJIOJICHUE W OINKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypaiusi OEJKOB Mpu
HarpeBaHUM, [IBETHbIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIpHBbIE COeIUHEHUS

OCHOBHBIE TOHATUS XHMHH BBICOKOMOJIEKYJSIPHBIX COEAUHEHUN: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BE€HO, CTEIIEHb ITOJIMMEpU3aLliH, CPEAH MOJIEKYJIIpHas Macca.
OCHOBHBIE METOJIBI CMHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — IMOJIUMEpU3alusi U
ITOJIMKOH/ICHCALIMSL.

OKCIIEpUMEHTAIbHBIE METOABI HW3yYEHHMS BEIIECTB M WX IPEBPALLCHUI:
O3HAaKOMJIEHME C 00pa3naMu NPUPOJHBIX W HUCKYCCTBEHHBIX BOJIOKOH, IIJacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBSA3H

Peannszanust MeXNpPEAMETHBIX CBSA3EM NPU U3YYEHUM OPraHMYecKkod xumuu B 10
KJIacCe OCYIIECTBIISIETCS Yepe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHSATUM, SBISIONIMXCS CHUCTEMHBIMHU [UJIi OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmue ecTecCTBEHHO-HAyYHbIE TIOHSTHS: SBJICHUE, HAY4YHBIM (akT, TUMOTE3a,
3aKOH, TEOpHUs, aHajdu3, CHUHTE3, KiIacCUpUKaIUs, TEePUOJAUYHOCTh, HAOIIOJICHUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHME.

®duzuka: maTtepus, SHEprus, Macca, aToM, dJEKTPOH, MOJIEKYJa, YHEPreTUYECKUn
YpOBEHb, BEILECTBO, TEJIO, OOBEM, arperarHoe COCTOSHUE BEIIECTBa, (PU3NUYECKUE
BEJIMYMHBI U €UHULIBI UX U3MEPECHMUSI.

buonorusi: kierka, opraHusMm, Ouocdepa, 0OOMEH BEIIECTB B OpraHU3Me,
dboToCHUHTE3, OMOJIOTUYECKH aKTUBHBIC BEIECTBA (OCIIKH, YTIIEBOIbI, )KUPBI, (DEPMEHTHI).

['eorpadusi: MuHEpasibl, TOPHBIE TMOPOJIbI, MOJIE3HbIE HCKOMAaeMble, TOILIUBO,

PECYPCHI.
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TexHonorusi: IMUIICBLIC IMPOAYKTbI, OCHOBBLI PAalMOHAJIBHOI'0 IIHMTAHHA, MOIOINHC
CpCaACTBA, JICKAPCTBCHHBIC 1 KOCMCTHYCCKHC ITPCIIaApPaThl, MaTCPHAJIbl U3 NCKYCCTBCHHBIX
N CHHTCTHUYCCKHX BOJIOKOH.

11 KJIACC

OBIIAS N HEOPTAHNYECKAS XUMUA
Teopernueckne 0CHOBbI XUMHH

XuMudeckuil snemMeHT. AToM. Sapo aroma, M30TOMBI. DIIEKTPOHHAs 000JI0YKa.
DHEepreTHYECKUEe YPOBHHU, IMOJYPOBHH. ATOMHBIC OpOWTayiu, S-, P-, O- 3JIEMEHTBHI.
OcoOeHHOCTH pachpeIesieHUs JIEKTPOHOB 10 OpOUTAISIM B aTOMaXxX 3JIEMEHTOB MEPBBIX
YeThIpeX MEPUOAO0B. DIIEKTPOHHAS KOH(PUTypaLHsi aTOMOB.

[lepuonnueckuit 3akoH u Ileproanueckas cucremMa XUMUYECKUX dieMeHToB JI.M.
MenneneeBa. CBsi3b IEPUOANYECKOTO 3aKOHA U [leproInuecKko CUCTEMBI XUMUYECKHUX
anemMeHToB J[.MI. MeHngeneeBa ¢ COBPEMEHHOM TEOpUEU CTPOCHUS ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUs CBOMCTB XHMHUYECKHX JJIEMEHTOB U 0O0pa3yeMbIX HMH
IIPOCTBIX M CJIOKHBIX BEHIECTB MO IPymHnaM M MEPUOJAaM. 3JHAYECHHE MEPHOINYECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

CrtpoeHue BeliecTBa. XUMHUUECKas CBsI3b. BUbl XuMHUueCcKoil CBsI3U (KOBaJE€HTHAS
HEeMoJISIpHAs W TOJspHas, HOHHAsA, MeTauinyeckas). MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHON XUMHUYECKON CBsI3M (OOMEHHBIA M JOHOPHO-aKUENTOpHbIN). BomopoaHas
CBsI3b. BaneHTHOCTh. DNEKTPOOTPULATENBHOCTh. CTeneHb OKUCIICHUS. IOHBI: KaTHOHBI
Y aHUOHBI.

BemiecTtBa MOJIEKYJIIDHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT THUIIA KPUCTAUIMYECKON PEILIETKH.

[lonatne o paucnepcHeIX cucremax. VICTHHHBIE W KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10J1s BELECTBA B paCTBOPE.

Knaccudukanusa Heoprannueckux coenuHeHuid. HoMeHkiaTypa HEopraHM4eCcKuX
BEIIECTB. ['eHeTnueckass CBS3b HEOPraHMYECKHWX BELIECTB, NPUHALICKANMNX K
pa3IMYHBIM KJ1accam.

Xumuueckas peakuus. Kinaccudukanus XMMUYECKUX peaklUii B HEOPraHUYECKOM
U OPraHUYEeCKOM XMMHH. 3aKOH COXPAHEHUSI MAacChl BEIECTB, 3aKOH COXPAaHEHUS U
MIPEBPALIECHUS SHEPTUU [TPU XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3MyHbIX (akTopoB. OOpaTHMbIe
peakuuu. XuMu4eckoe paBHoBecrue. MakTophl, BIUSIOMIME HA COCTOSIHUE XUMUYECKOTO
pasHoBecus. [Ipunuun Jle Hlarense.

DnekTponutuyeckas auccoruaius. CuiibHBIE W clladble 3JeKTpoiuThl. Cpema
BOJIHBIX PACTBOPOB BELIECTB: KHUCIAS, HEUTpalbHAas, LIEJIO4YHasA. Peakunu HMOHHOrO
oOMeHa.

OKUCIUTETLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

10
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DKCNEepUMEHTANIbHBIE METOJAbl M3YYEHHMs] BEHIECTB M HUX I[PEBPAILLCHUN:
neMoHcTpauust Tabnun «llepuoanueckass cucrema xumudeckux anemento J[.U.
MeHneneeBa», HU3ydeHHE MOJENIEH KPUCTAUIMYECKUX PEIIETOK, HAOMI0JCHHEe U
OMHCAHUE JIEMOHCTPAIIMOHHBIX U J1a0OPATOPHBIX OMBITOB (Pa3lioKEHHE MEpPOKCUaa
BOZOpPOJIa B MPHUCYTCTBUM KaTallM3aTopa, ONpEIesIeHuEe Cpelibl PacTBOPOB BEIIECTB C
MOMOIIbIO YHUBEPCAIBHOTO HHJMKATOPa, PEaKIMH HOHHOTO OOMEHA), MPOBEACHHE
MpaKTUYECKON paldoThl «BiusiHue pa3inuuHbIX (PAKTOPOB HA CKOPOCTH XHUMHUYECKOU
peaKIm».

PacueTHbie 3a1auu.

PacueTsl 0 ypaBHEHUSIM XMMHUUYECKHX PEAKIUH, B TOM YHUCJIE TEPMOXUMUUYECKUE
pacyeThl, pacueThl C UCIIOJIb30BAHUEM MOHATUS «MacCOBas JI0JIS BEIIECTBAY.

Heoprannuyeckas xumus

Hemerannel. [lonoxenne HemetamnoB B lleproamyeckor CHUCTEME XUMHUYECKUX
anemenToB JI.1. MenneneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB. DU3NUYECKUE CBOMCTBA
HEMETAJUIOB. AJIJTOTPOIHS HEMETaUIOB (Ha IpuUMepe Kuciopoja, cepbl, docdopa u
yriepoaa).

XUMHUYECKHE CBOMCTBA BaXHEHUINIUX HEMETa/UIOB (TaJOoreHoOB, CEphbl, a30Ta,
docdopa, yriaepoaa U KpeMHHUS) U UX COSTUHECHHM (OKCHIOB, KHCIOPOACOICPIKAITUX
KHCJIOT, BOJIOPOJIHBIX COCTMHCHUN ).

[IpyuMeHEeHnEe BaXKHEUIIINX HEMETAJIOB U UX COCMHEHUM.

Meramnel. [lonoxxkenne wMetamnoB B Ilepuoaudeckor CHCTEME XHUMHUYECKUX
anemenToB JI.1. MenneneeBa. OCOOEHHOCTH CTPOCHUS JICKTPOHHBIX 000JI0UEK aTOMOB
MetamioB.  OOmme  pusmueckue  cBoiicTBa  MeTauioB.  CruiaBel  METaJUIOB.
DNEKTPOXUMHUUYECKUIN Pl HAMIPSKEHU METaJIOB.

XUMHUUYECKHE CBOMCTBA BAXHEUIIMX METAIJIOB (HAaTpUi, KA, KaJIbIIMA, Marduu,
ATFIOMHHUH, ITUHK, XPOM, JKEJIe30, ME/Ib) U X COCTUHCHUM.

OO6mue crocoOpl moyueHust MeTajuioB. [IpuMeHeHne MeTamioB B OBITY M TEXHUKE.

DKCNepUMEHTaIbHbIC METO/Ibl M3YYEHHUsI BEIIECTB W MX IPEBpAICHUN: HM3ydYEeHUE
KOJUIEKIUMU  «MeTamiasl W CIIaBBDY, 0o0pa3IoB  HEMETAJJIOB,  PCIICHHE
DKCIICPUMEHTAJIBHBIX  3a7ad, HaOMIOJCHUE ¢ OINHUCAHWE JICMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OIBITOB (B3aUMOJICHCTBUE THAPOKCH A aTFOMUHUS C PACTBOPAMHU KHCIIOT
U IIeJI0YeH, KaUYeCTBEHHBIC PEaKITMK Ha KATHOHBI METAJIIOB).

PacuertHbie 3amaun.

Pacuetst Macchl BemecTBa WM 00beMa Ta30B IO H3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MAacCe WM 00bEMY OJHOTO M3 yYACTBYIOIIUX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIU OJHO W3 BEIIECTB
MMEET IPUMECH.

XumMus 4 xu3Hb. MexxnpeaMeTHble CBSI3H

Ponp xumMum B oOecHEUeHHH OKOJOTHYECCKOH, HSHEPreTHYECKOM U IHIICBOM
0€30macHOCTH, Pa3BUTUN MEAUIMHBL. [IoHITHE 0 HAYYHBIX METOaX MMO3HAHUS BEIECTB
Y XUMUYECKUX PEAKIUH.

11
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ITpencraBiaenuss o0 OOIIKMX HAy4YHBIX NPUHLUNAX MPOMBIIUIEHHOTO IOTY4YEHHUS
BAKHEUIIINX BEIIECTB.

UYenoBek B MUpE BEIIECTB U MAaTEPUAIIOB: BAKHEHIINE CTPOUTEIBHBIE MAaTEpUabI,
KOHCTPYKIIMOHHBIE ~ MaTepuaibl, KpPACKH, CTEKJIO, KEpaMHMKa, MaTepuajbl Ui
3JIEKTPOHMKH, HAHOMATEepHUaJbl, OPraHUYECKUE U MUHEPAJIbHBIE Y100pEHUSI.

XAMHSL M 3I0pPOBbE UEJIOBEKA: IIPaBUJIAa MCIOJIB30BAHMS  JIEKAPCTBEHHBIX
penaparoB, MNpaBwiia OE30MacHOrO HCIOJIb30BAaHUSA MpenapaTroB OBITOBOM XUMHUHU B
IIOBCEHEBHOM KU3HU.

Peanuzamus MexXnpeaMeTHBIX CBA3CH IMpHU M3yuyeHUH OOIIed W HeopraHu4ecKou
xumun B 11 Kimacce ocyImiecTBIsIETCS Yepe3 HCIOJIb30BaHHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX IOHATHM, TaK W IIOHATHUM, SBIAIOIIMXCA CHCTEMHBIMU JUIS OTACJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO11ue ecTeCTBEHHO-HAyYHbIE TIOHATHS: HAYYHBINA (aKT, TMIIOTE3a, 3aKOH, TEOPHUS,
aHallu3, CHHTE3, KiacCu(puKaluusi, MNEepUOAUYHOCTb, HAOIIOACHUE, SKCIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, SBIICHHE.

®dusnka: Marepus, DHEPrus, Macca, aroM, 3JEKTPOH, IMPOTOH, HEUTPOH, HOH,
W30TOIl, PaJAMOAKTUBHOCTb, MOJIEKYJId, JHEPrE€TUYECKUM YPOBEHb, BELIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSHUE BEIIECTBAa, (U3NYECKUE BEJIWYMHBI U EIUHULBI HUX
U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opranusM, 3KocucTema, ouocdepa, Makpo- ¥ MUKPOIIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasibl, TOpHbIE MOPOJBI, IOJE3HBIE HCKOMAEMBbI€, TOIUIUBO,
pecypeBl.

TexHonmorusa: XWMHYECKas MPOMBIIUIEHHOCTb, METAJUIyprusi, IPOU3BOACTBO
CTPOUTENBHBIX  MAaTEpPUAJIOB,  CEJIIbCKOXO3AWCTBEHHOE  IPOW3BOJACTBO,  IHILEBAs
IIPOMBILUIEHHOCTD, dapmaneBTHUeCKas IIPOMBILIUIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKHX  IPENaparoB, IPOU3BOACTBO  KOHCTPYKIHMOHHBIX  MAaTE€pUAIIOB,
3JIEKTPOHHAs POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

dI'OC COO ycranaBnuBaeT TpebOOBaHUS K  pe3yjbTaTaM  OCBOCHHUSA
oOyJarouuMucs  NOporpaMM  CpeAHero  obOmiero  oOpa3oBaHUs  (JUYHOCTHBIM,
METaIpeAMETHBIM M TPEeIMETHBIM). HaydHO-MeTOMu4YecKol OCHOBOW I pa3pabOTKu
IUIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS TMPOTPaMM CpPEIHEro o0Iero o0pa3oBaHUs
SIBJISIETCSI CUCTEMHOEATEIbHOCTHBIN MOXO/I.

JIMYHOCTHBIE PE3YJBTATBI

B cooTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B  CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHMS IpeaMeTa «XUMHs» Ha YPOBHE CPEIHEro OOLIEro
0o0pa30BaHMsl BBIJCIIEHBI CIEAYIOUINE COCTABIISIOIINE:

OCO3HaHUE OOYyYaIOLIUMUCS POCCUHCKOM TIpakJaHCKOM  HMIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEEICHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJCHANPABICHHOE pPAa3BUTUE BHYTPEHHUX YOEXKICHHH JHMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOy4aroluxcs PYKOBOACTBOBATHCA B  CBOEH
NEATEIBHOCTH  IIEHHOCTHO-CMBICJIOBBIMM ~ YCTaHOBKAMM, HPUCYIIMMH  LEJIOCTHOM
CUCTEME XMMHUUYECKOr0o 00pa30oBaHus;

HaJIMYUE MPABOCO3HAHMSI SKOJIOTHMUECKON KYJIbTYphl U CIOCOOHOCTH CTaBUThH €U
Y CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pE3yJIbTaTBl OCBOCHUS ITpeaMETa «XUMHUs JOCTUTAKOTCS B €IUHCTBE
y4eOHOH W BOCHUTATENBHOW JEATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKHUMH,
COLMOKYJIbTYPHBIMH, 1YXOBHO-HPAaBCTBEHHBIMU LICHHOCTSAMH U UACAIAMU POCCUHCKOTO
Ipa)1aHCKOTr0 OOIIECTBA, IPUHATHIMU B OOILIIECTBE HOPMAMU U MPABUJIAMH MTOBEACHMUS,
CIOCOOCTBYIOIIMMH  TIPOLIECCAM  CaMOIIO3HAHMSI, CaMOPAa3BUTHS M HPABCTBEHHOIO
CTaHOBJICHUS JINYHOCTU 00yYaOUIUXCS.

JImyHOCTHBIE ~ pe3yJbTaTbl  OCBOEHUA  IpeaMera  «XUMHS»  OTPAKAKOT
c(hOpPMUPOBAHHOCTh  ONBITA [O3HABAaTEJIbHOW M  MPAKTUYECKOW  JIESITEIbHOCTH
oOy4aromuxcs 1Mo peaau3aliy NPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCJIE B YAaCTH:

1) rpa’kIaHCKoOro BOCIIUTAHMA:

OCO3HAHHS OOYYArOIIUMHUCS CBOMX KOHCTHUTYI[MOHHBIX MpaB M O0OsS3aHHOCTEH,
YBaKEHHUS K 3aKOHY M IIPABOIOPSIKY;

IpPEACTaBICHHUS O COIMAIbHBIX HOpPMaX M MPaBUIaX MEKIMYHOCTHBIX OTHOIIECHHI
B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATEIBHOCTH MPHU CO3JaHUU YYCOHBIX
IPOEKTOB, PEHICHHH yYEOHBIX W IO3HABATENBHBIX 3a]a4, BBITOJHCHHH XHMHUYCCKUX
9KCIEPUMEHTOB,;
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CITOCOOHOCTH NOHMMATh U IIPUHUMATb MOTHBBI, HAMCPCHUA, JIOTHUKY H apI'YMCHThI
APYTUX IIPpHU aHAJINU3C PA3JIMYHBIX BUIOB y‘{C6HOﬁ ACATCIBHOCTH,

2) MATPHOTHYECKOr0 BOCITHTAHUSI:

IIECHHOCTHOTO  OTHOIIEHUSI K  MCTOPUYECKOMY W  HAy4YHOMY  HACIEIHIO
OTE€YECTBECHHON XUMMHHU,

YBOKCHHS K TPOIeCCY TBOpUYECTBa B O0O0JIACTH TEOPUM M IPAKTUUYECKOTO
MPUMEHECHUSI XWMHHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYyKH €CTh pe3yJbTar
JUTUTEIbHBIX HAONIOJEHUNM, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO
TpyJa YYEHBIX U IPAKTUKOB;

VMHTEPECA W TIO3HABATEIbHBIX MOTHBOB B IOJYYEHHH M MOCIEAYIOIIEM aHAJIN3e
“H(pOpMAITMH O MEPEIOBHIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

HPABCTBEHHOI'O CO3HAHUS, TUUECKOTO MMOBEICHUSI;

CIIOCOOHOCTH OILICHMBATh CHUTYyallud, CBS3aHHBIC C XHUMHUYCCKUMU SIBICHUSMH, W
IIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI
1 [ICHHOCTH,;

TOTOBHOCTH OLICHUBATh CBOE MOBEJICHUE U MTOCTYIIKMA CBOUX TOBAPHUILEH C TO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUNA 3TUX MTOCTYIKOB;

4) ¢opmMupoBaHHUS KYJIbTYPHI 310POBbSI:

NOHUMAaHUs [IEHHOCTEW 3/I0pOBOT0 M 0€30MacHOro oopasa >kM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U MCUXHUYECKOMY
3J10POBBIO;

coOJIoicHUsT TpaBWJI 0Oe€30MacHOro oOpalleHusi ¢ BEHIeCTBaMHM B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAaHUsl LIEHHOCTH MpPaBWUJI MHJMBHUAYAJIbHOTO U KOJUIEKTUBHOTO O€30MaCHOIO
NOBEJICHUS B CUTYALUSAX, YTPOKAIOLIUX 3I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSl TMOCJIEJACTBUM M HENpUATUS BPEIHBIX NpHUBBIYEK (YNOTpeOieHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyI0BOr0 BOCHUTAHHSI:

KOMMYHUKATHBHOW KOMITETEHTHOCTH B YUEOHO-HUCCIIEAOBATEIILCKON ACITEIBHOCTH,
0OIIIECTBEHHO TOJIC3HOM, TBOPUECKOW U IPYTHX BUAAX JACATEIHHOCTH;

YCTAaHOBKHM Ha aKTUBHOE yYacTHUE B PCEHICHWHM NPAKTHUYSCKUX 3aa4 COIUATBHON
HaIPaBJICHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YUCHHIO Mpodecchii pa3inyHOTO PO/ia, B TOM YHUCIE
Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XUMHH;

YBaXEHUS K TPYY, JIIOJISIM TpyAa B pe3yibTaTaM TPYAOBOH JIEATCILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAIBHOW TPACKTOPUH OOpa30BaHMSI,
Oynymieil mpodeccuu W peanu3ali COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C Y4€TOM
JUYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XWMHH, WHTEPECOB H MOTpeOHOCTEH
00I111eCTBa;
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6) IKOIOrH4YecKOro BOCIUTAHHUS:

HKOJIOTUYECKH LEJIECOO0Pa3HOro OTHOIIEHWS K MPUPOAE, KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHS TJIOOAJTBHOTO  XapaKTepa 3KOJOTMYECKUX MpoOsieM,  BIMSHMS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HaHUSI HEOOXOJUMOCTU HCIIOJIb30BAHMS JTOCTHIKEHUN XMMMH JUISl PELICHUS
BOIIPOCOB PALMOHAIIBHOIO ITPUPOOIIOIB30BaHMS;

AKTUBHOTI'O HENPUATHSA JIEUCTBUM, NPUHOCAIIMX BpEI OKPYKAOLIEH NPUPOIAHOU
cpele, yMEHHUS MPOTHO3UPOBATh HEOJArONPUATHBIE HKOJIOTMUYECKHUE IOCIEACTBUA
IPEANPUHUMAEMBIX IEUCTBUM U NPEJOTBPAILATD UX;

HaJW4yusl Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, DKOJOTUYECKOU KYJIbTYPHI,
OIBITA JEATEIIBHOCTH DKOJIOTMYECKOM HAIIPaBIEHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS
UMHU B TO3HABaTEIbHON, KOMMYHUKATUBHON M COLIMAJIBHOM MPAKTHKE, CIIOCOOHOCTU U
YMEHUS aKTUBHO MPOTHUBOCTOATH UJICOJIOTMH XeMO(OoOHH;

7) MEeHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKY;

MOHUMAaHUS CIeU(PUKU XUMUU KaK HayKW, OCO3HAHUS €€ POy B (POpMHUpPOBAHUU
pPallMOHAJIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU I1EJIOCTHOTO TIpEACTaBICHUS 00
OKpY>KalolllEeM MHUPE KaK O €IMHCTBE NPHUPOJbI U YEJIOBEKA, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEHN U pelieHUuu Ipo0IeM COXpaHEHHs IPUPOTHOTO PAaBHOBECHS;

yOEXIEHHOCTH B 0COOOW 3HAYMMOCTH XMMHH JJIsi COBPEMEHHOW IUBUJIN3AIMU: B
€ T'YMaHHCTUYECKOMW HaNpaBJIEHHOCTH W BaXXHOW pOJM B CO3JaHUM HOBOW 0asbl
MaTepUaIbHOW KYJIBTYpPbl, PEIICHUH TJI00aNbHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHUS
YeJI0BEYECTBA — CHIPHEBOM, SHEPTeTUUSCKOM, MUIIICBON 1 SKOJIOTMYECKON 0€30IMacHOCTH,
B Pa3BUTUU MEIUIIMHBI, OOECIEUCHUHU YCIOBUW YCIEUIHOTO TPyJda U IKOJIOTHYECKU
KOM(OPTHOM >KU3HU KaXKI0TO YJIeHa 0OIIECTBA;

€CTEeCTBEHHO-HAYYHOUW TPAMOTHOCTU: MOHUMAHMS CYIIHOCTH METOJIOB IO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIOJIb30BaTh IOJy4YaeMbIe
3HAHUS ISl aHAIM3a U OOBSICHEHUS SBJICHUM OKPYXKAIOIIETO MUPA M MPOUCXOJIAIIUX B
HEM HM3MEHECHMM, yMEHHS JeJaTh OOOCHOBAHHBIC 3aKIIIOYEHHMS HAa OCHOBE HAy4HBIX
(haKTOB U UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOJTYYEHUSI IOCTOBEPHBIX BHIBOOB,;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIIOJb30BaTh XUMUUYECKUE 3HAHUS JJIs pEUICHUS
po0JIeM B peasTbHBIX KU3HCHHBIX CUTYaIIUSIX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENbCKOMN AESTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOpPa30BaAHMIO,
K aKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAHUM MO XUMHHU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTIMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3IuuHbIX cdepax mnpodeccrnoHambHOM
NEATEIIbHOCTH.
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METAIIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHHS YICOHOTO IIpeaMeTa « XUMHs» Ha YPOBHE
cpeaHero o0IIero 00pa3oBaHus BKIHOYAIOT:

3HA4YHUMBIC IS dhopmMupoBaHUs MHUPOBO33PEHUS 00yJarOIIMXCsI
MEXIUCITUTUTMHAPHBIE  (MEXIPEIMETHBIE) OOIEHAyYHBIC TOHATHS, OTPAKAIONIUE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MUPA U CTICTIM(PUKY METOI0B IMMO3HAHUS, UCIIOJIb3yEMBIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPrus, sIBICHUE, MPOLECC, CUCTEMA,
HAay4YHBIM (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIICIOBAHHUE,
HaOJII0/ICHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUe);

YHUBEpCAIbHBIC ydeOHbIC JelcTBHs (ITO3HABATEIIbHBIE, KOMMYHHKATHBHBIC,
peryIsITUBHEIE), obecreunBaronye (GpopmupoBaHue (PyHKITMOHAIBHONW TPaMOTHOCTH M
COIMAJIbHOM KOMIETEHIIUU 00yUYaroIIuXCs;

CIIOCOOHOCTh 00YYaIOIMXCSl HCIIOJIb30BaTh OCBOCHHBIC MEXKIUCIUTIMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHBIC yUeOHBIC ICHUCTBUS B TTO3HABATEILHON U
COLIMAILHOM MPAKTHUKE.

MertanpenMeTHbIe  PE3yibTaThl  OTpa)XalroT OBJAJCHUWE TO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU YHUBEPCAIHHBIMU YU€OHBIMU JICUCTBUSMH.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHBbIC YUeOHbIE 1eHCTBUS
ba3oBble JlornyecKkue 1eMCTBUSA:

CaMOCTOSITeILHO (DOPMYJIMPOBATh M aKTyalIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEAEIATh UENU IEITEIbHOCTH, 3a/1aBasi MAPAMETPBI U KPUTEPUU UX JTOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEIBHOCTH C IMTOCTABJICHHBIMU LEIAMU;

MCMOJIb30BaTh MPU OCBOCHUM 3HAHWUWA TPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICIISATh XAPAKTEPHBIC TMPU3HAKKM ITIOHSATHUM W YCTAHABIWBATH WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIONINE TOHATHS ISl OOBSCHEHHS OTICIbHBIX (DaKTOB H
SIBIICHUI;

BBIOMpATh OCHOBAaHUSI M KPUTEPUU JJIsl KJIaCCU(UKAIMUA BEIIECTB U XUMHUYECKUX
peaKuuii;

YCTaHaBJIUBATh MPUYMHHO-CIJICICTBECHHBIE CBSI3U MEXK/y U3y4YaeMbIMHU SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYXKICHUSI (MHAYKTUBHbBIC, NEAYKTUBHbBIC, IO AHAJIOTUH),
BBISIBJIITH  3aKOHOMEPHOCTH W IPOTUBOPEYHMS B PACCMATPUBAEMBIX  SIBJIICHUSIX,
bopMyIUPOBATH BBIBOBI U 3aKIIIOUCHUS;

MPUMEHATh B TMPOLECCE IO3HAHMS, HCIOJb3YEMbIE B XUMHUM CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJICJIbHBIC TIPEACTABICHUS — XUMUUYECKUHN 3HAK
(cuMBOJI) BNeMeHTa, XuMudeckas (opmysa, ypaBHEHHE XUMHUYECKOW pEakiuu — TMPHU
perieHny y4eOHBIX TO3HABATENbHBIX W TMPAKTUYECKUX 3a]ad, MPUMEHSITh Ha3BaHHBIE
MOJICJIBHBIE TIPEICTABJICHUS Ui BBISBICHUS XapPaKTEPHBIX ITPU3HAKOB H3YYaeMbIX
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BEILIECTB U XMMUYECKUX PEAKLUN.
ba3oBble ucciieg0BaTeIbCKUE 1eHCTBUA:

BJIAJIETh OCHOBAMH METOJ0B HAy4YHOT'O MIO3HAHMS BEIECTB U XUMUYECKUX PEAKIIUMN;

(GopMynupoBaTh 1€MW U 3a7aud HMCCIEAOBAaHUSA, MCIIONb30BaTh IOCTABICHHBIE U
CaMOCTOSITEJIbHO C(OPMYIHPOBAHHBIE BONPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JJI1 (POPMUPOBAHUS THUIIOTE3Bl MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYX/ICHUI;

BJIAJICTh HABBIKAMH CaMOCTOSITEJIBHOTO IJIAHUPOBAHUS U IIPOBEACHUS YYEHHUUECKUX
HKCIEPUMEHTOB, COBEpLICHCTBOBATh YMEHHUS HAOMIOJAaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yabTaT, (HOpMyIHpoBaTh 0000IIEHUS WU
BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH pE3yJbTaTOB HCCIEAOBAHMS, COCTABIIATH
00OCHOBaHHBIN OTYET O MPOJEIAHHON padoTe;

NpUOOpETaTh ONBIT YYEHUYECKON UCCIEI0BATENbCKON U MPOEKTHOM IEATEIbHOCTH,
IPOSIBIISATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIILHOMY ITOMCKY METOJIOB PELICHHUS
MIPAKTUYECKUX 33/1a4, IPUMEHEHUIO PA3JINYHBIX METOIOB MO3HAHUS.

Pa6ora ¢ unpopmaumeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHHKAX MHGpOpManuu (HayyHO-TOMYJIspHAst
JUTEpATypa XUMHUYECKOTO COAEpKaHUs, CIPaBOYHbIE MOCoOMs, pecypchl MHTepHeTra),
aHAJIM3UPOBATh MH(POPMALMIO Pa3IMYHBIX BUJOB U (HOPM INpEACTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMNPOTUBOPEUNUBOCTH;

(GOopMyIMpPOBATH 3aMPOCHl U MPUMEHATH PA3JIUYHbIE METO/IbI ITPU MTOUCKE U OTOOpE
uHpOopMaIuu, HEOOXOAUMOM JIJIsl BBITIOJIHEHUS yUEOHBIX 3a/1a4 OIPeIeJICHHOTO TUIIA;

npuoOpeTaTh  ONBIT  HCIONB30BaHUS  HMH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIFHO BBIOUPATh ONTUMAIBHYIO (OpMYy TMpEICTaBlICeHUS HHPOpPMAIIUU
(cxemsl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIOJIb30BaTh HAyYHbIM S3bIK B KayeCTBE CPEJCTBA MpU paboTe ¢ XUMHUYECKOU
uH(popMaIuen: NPUMEHITh MEKIIPEAMETHBIE ((PU3HUECKUE U MAaTEMAaTUYECKUE) 3HAKU U
CUMBOJIBI, (GOPMYIIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJB30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEACTBA
HaIJISTHOCTH.

KOMMyHI/IKaTI/IBHI)Ie YHHUBEPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHH:
3a/laBaTh BOIPOCHI TIO CYIIECTBY OOCYXKIAae€MOW TEeMbl B XOJE€ [uajaora W/WiH

JIMCKYCCUH, BBICKa3bIBaTh HJieH, (HOPMYJIUPOBATH CBOU MPEIJIOKEHUS OTHOCHUTEIIHHO
BBITIOJTHEH U MPEIJI0KEHHOM 3a/1a4u;

BBICTYIIaThb C MpPE3EHTAlMell Pe3ylbTaTOB I103HABATEIIHLHOW JIESATEIBLHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TMPU BBIMOJTHEHUH
XUMHUYECKOTO OKCIIEPUMEHTa, MPAKTUYECKONM padOThl IO WCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajiu3alliid y4eOHOro MpOoeKTa M (POPMyIMPOBATH BBIBOABI 1O
pe3yabTaraM MPOBEICHHBIX HCCIEIOBAHUI IMYTEM COIJIaCOBAaHMSI MO3ULUNA B XOJE
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00CyX1eHUsI 1 0OMEHAa MHEHUSIMHU.
PeryiasiTuBHbIE YyHHBeEpPCAJIbHbIE YYeOHbIE 1eCTBUS
CaMOCTOSITEJIbHO ~ IUIAHUPOBaThb W OCYUIECTBIIATh CBOKO  I1O3HABATEJIbHYIO
NEeSATENIbHOCTh, OINpeAeNsis €€ Lead U 33Jaud, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATH MpEJiaraéMblii aITOPUTM JCHCTBHUI MPU BBHIIOTHEHUH
y4eOHBIX W HMCCIEA0BATENbCKUX 3aja4, BHIOMpaTh Hanbonee 3((HEKTUBHBINA CIIOCO0 HUX
pellIeHus C Y4eTOM MOJYyYEHUSI HOBBIX 3HAHUN O BEIIECTBAX U XMMHUECKUX PEaKIINIX;
OCYILECTBIATh CAaMOKOHTPOJIb CBOEH JNEATEIBHOCTM HAa OCHOBE CaMOAHaIu3a U
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC PE3yNbTaThl OCBOCHHS MPOTPAMMBI CPEIHETO OOIEro 00pa3oBaHMS
0 XMMHUU Ha 0a30BOM YpPOBHE OPHEHTHPOBAHBI Ha oOecCleueHHE MPEUMYIIICCTBEHHO
00111e00pa3oBaTeibHOM W OONIEKYJIBTYpPHOM TMOATOTOBKM  oOywaromuxcs. OHu
BKJIIOYAIOT crnenuduyeckue Juisi ydyeOHoro mnpeamera «XUMHUS» HaydHbIe 3HAHUS,
YMEHUSI U CHOCOOBI JIEUCTBHM MO OCBOCHUIO, MHTEPIPETAIMU U TMPeoOpa3oBaHUIO
3HaHUH, BUIBI JEATEILHOCTH MO MOJYYCHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHUM B
Pa3IMYHBIX YYCOHBIX W PEATbHBIX JKU3HCHHBIX CHUTYAIlUsAX, CBSI3aHHBIX C XUMHEH. B
porpamMmMe 0 XUMHUH TIPEIMETHBIC PEe3yJIbTaThl MPEICTABICHBI 110 TOIaM U3YUCHUSI.

K konmy oOyuenus B 10 kJacce mpeaMeTHbIE pe3yJbTaThl OCBOCHUSI Kypca
«Oprannueckasi XUMHs» OTPaKaroT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUM O XUMHUYECKON COCTaBIISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIA XUMUU B MIO3HAHUH SIBJICHUI PUPOJIBI, B HOPMUPOBAHHUH
MBIIIUICHUSI U KYJIbTYpPbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW I'PAMOTHOCTH, HEOOXOIMMOM
JUIS PEIICHUs] MPAKTUYECKUX 3aJlad M DKOJIOTMYECKU OOOCHOBAHHOI'O OTHOIICHHS K
CBOEMY 3/I0POBBIO U PUPOJTHOU CPEJIE;

BJIaJICHUE CUCTEMOW XMMUUYECKUX 3HAHUM, KOTOPas BKJIFOYAET: OCHOBOIIOJIArarome
MOHATUS (XUMUYECKUM HIIEMEHT, aTOM, JJICKTPOHHas 00O0J0YKa aToma, MOJIEKYJa,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEIIBHOCTh, XMUMHUYECKasl CBsI3b, CTPYKTypHas (opmyna
(pa3BepHyTas M COKpaIllleHHas1), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, YTiepO HbIN
ckeneT, GQyHKIMOHAJIbHAS TPYIINa, paJuKail, U30MEepHUsl, U30MEPhI, TOMOJIOTHUYECKUN PsiI,
TOMOJIOTH, YIJIEBOJOPOJBI, KHUCJIOPOJI M a30TCOJAEPKAIIUE COEAUHECHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHusi opraHnyeckux Beniects A.M. byTiiepoBa, 3aKOH COXpaHEHUsI MAaCChl
BEIIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHUN SI3BIK XUMHUHU; MHUPOBO33PECHUYCCKUE
3HAHMS, JIeKAIIME B OCHOBE MOHUMAHUS MPUYUHHOCTA U CUCTEMHOCTH XUMHYECKHUX
SBJICHUH, (PAKTOJOTUUECKUE CBEJEHUS O CBOMCTBAX, COCTaBE, MOJYYCHUU U OE301TaCHOM
WCIIOJIb30BAaHUU BAXXHEUITUX OPTraHUYECKHX BEIIECTB B OBITY W MPAKTUYECKON
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ACATCIBHOCTH YCJIOBCKA,

cOPMHPOBAHHOCTh yMEHHUH BBIABIATH XapaKTEPHBIC TMPU3HAKK TIOHSTHUH,
YCTAaHABJIMBAaTh HMX B3aMMOCBS3b, HCIOJB30BATh COOTBETCTBYIOIIUE TOHSATUSA MPHU
ONMCAaHHUH COCTABA, CTPOCHUS U MIPEBPALICHUN OPTAHUYECKUX COEAUHEHHUI;

cOpPMHPOBAHHOCTh yYMEHHUH MCIOJB30BaTh XHMHYECKYI0 CHUMBOJHMKY IS
COCTaBJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTOM, COKpaIieHHOW) (hopmym
OPraHMYECKUX BEUIECTB M YPABHEHUN XMMHUYECKHX PEAKLHIl, M3TOTABIMBATH MOJAEIH
MOJIEKYJI OpPraHMYeCKHUX BEIIECTB JUIsI WUIIOCTPAllMd HMX  XUMHYECKOTO H
MPOCTPAHCTBEHHOT'O CTPOCHHS;

chOpPMHPOBAHHOCTh YMEHHUH YCTaHaBIMBAaTh MPUHAJICKHOCTh HU3YyYEHHBIX
OpTraHUYECKUX BEIIECTB IO UX COCTaBY M CTPOCHUIO K OINPEACIICHHOMY KJIACCy/TpyTie
coenMHEHU  (YIJIeBOAOPONbI,  KHCIOPOJ M  a30TCOJACpKallUe  COCTUHEHUS,
BBICOKOMOJICKYJISIDHBIE COCMHEHHWs), JaBaTb KM Ha3BaHUS [0 CHUCTEMaTUYECKOU
Homenkiarype (IJUPAC), a Taxke NPHBOIUTL TPHBHAIBHBIC HAa3BaHUS OTACIBHBIX
OpraHUYEeCKUX BEHIECTB (ITHIJICH, MPOMWICH, alleTUJICH, STUJICHTJIUKOJb, TIIUIIEPHUH,
denon, dopmanbaerua, aneTaibleru]l, MypaBbUHAs KHUCJIOTA, YKCYCHas KHCIOTa,
OJICMHOBAsl KUCJIOTa, CTEapUHOBAs KUCIIOTa, TJIIOK03a, GPYyKTO3a, Kpaxma, 1eJUIi0JI03a,
TJIUIMH);

chOPMHUPOBAHHOCTh  YMEHHUS  OINpEAeNATh BUIbl XMUMHUYECKOM CBA3M B
OPraHUYECKUX COCAMHEHUAX (OMHAPHBIC U KPATHBIC);

chOPMHUPOBAHHOCTh  YMEHUS TNPUMEHSTh  TOJOXKEHUS  TEOPUU  CTPOCHUS
opranudeckux BemniecTB A.M. byrtnepoBa st O0OBSCHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHHSI MACChl BEILIECTB,;

chOpMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh COCTaB, CTPOCHHUE, (U3MUECKUE U
XUMHUUYECKUE CBOICTBA TUIWYHBIX MPEACTABUTENICH PA3IUYHBIX KJIACCOB OPTraHUYECKUX
BEILIECTB (METaH, ATaH, dTWICH, MPOMUJIEH, aleTuiieH, OyraaueH-1,3, MeTunoyraaueH-
1,3, OeH30J7, METaHOJ], ATaHOJ, JTWIEHTJIUKOJb, TIUIEPUH, (DEHOJ, aleTaabIeTu/l,
MypaBbUHasi U YKCyCHasi KHCJIOTHI, TJIIOKO3a, Kpaxmaj, LEeJUTI003a, aMHUHOYKCYCHas
KHCJIOTA), WUIIOCTPUPOBATh TEHETHUUECKYI0 CBSI3b MEXKIYy HHUMHU YpPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH C UCTIOIB30BAHIEM CTPYKTYPHBIX (hOPMYIT,

c(hOpPMUPOBAHHOCTh yMEHHUSI XapaKTepU30BaTb HUCTOYHUKHU YTIJIEBOJIOPOJIHOTO
CoIpbst (HEe(Thb, MPUPOAHBIA Ta3, Yrolyib), CIOCOOBI WX TMEepepabOTKU U MPAKTUYECKOE
IpUMEHEHUE TMPOIYKTOB MepepaboTKH;

c(hOPMUPOBAHHOCTh ~YMEHHMH  TPOBOAWTH  BBIYUCICHUS 1O  XUMHYECKUM
ypaBHEHUSM (Macchl, 00beMa, KOJTUYECTBA UCXOAHOTO BEIIECTBA WU MIPOAYKTa PEaKIIUU
0 M3BECTHBIM Macce, 00bEeMy, KOJIMYECTBY OJHOTO W3 HCXOJHBIX BEIIECTB WIU
POJYKTOB PEAKIIUN );

c(hOpMUPOBAHHOCTh YMEHMU BJIaJETh CHUCTEMOW 3HAHUUA 00 OCHOBHBIX METOJIaX
HAay4YHOTO MO3HAHMSI, UCMOJIb3yEMbIX B XUMUU MPU M3YYEHUU BEUIECTB U XUMHUUYECKHUX
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sBJIeHU (HaOJIO/IeHne, U3MEPEHHE, HKCIIEPUMEHT, MOJECIMPOBAHUE), HCIOJIb30BATh
CHUCTEMHbIC XMMHUYECKHE 3HAHUS JJISl TMPUHATHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYAIIUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

chOpPMHPOBAHHOCTh YMEHHM COONIOAATh MpaBHWIAa TOJI30BAHUS XHUMHYECKOU
nocynoM u 1abopaTopHbIM OOOpYJAOBAaHHEM, a TaKXe IMpaBuia OOpalleHHus C
BEIIECTBAMU B COOTBETCTBHU C HWHCTPYKIUSMU IO BBIINOJHEHHUIO JIa0OPATOPHBIX
XUMHUYECKUX OTBITOB;

chOpPMHPOBAHHOCT, YMEHUW  IJIAHUPOBATh M BBINOJHATH  XUMHUYECKHMA
AKCIIEPUMEHT (MIPEBpAIICHUs] OPTraHWYECKUX BEIECTB IMPU HArpeBaHUU, MOITyYCHUE
TWICHA U W3YYEHUE €ro CBOMCTB, KAUECTBEHHBIC PEAKIMW OPTraHUYECKUX BEIIECTB,
JeHaTypanus OeJIKOB MPU HarpeBaHWM, IIBETHbIC PEAKIMU OEJIKOB) B COOTBETCTBHUU C
npaBUIaMU TEXHUKH O€30MacCHOCTU MpU OOpALIEHUHU C BEIIECTBAMHU M J1AOOPATOPHBIM
000opyIOBaHMEM, MPEACTABIATh PE3yIbTaThl XMMHUYECKOTO HKCIIEpUMEHTa B (opme
3aMUCH YPAaBHEHHUM COOTBETCTBYIOIIUX PEAKIUi U (POpMYyIHpPOBATH BBHIBOABI Ha OCHOBE
ATUX PE3YyJIbTATOB;

cOPMHPOBAHHOCTh ~ YMEHHMM  KPUTUYECKH  AHAJU3UPOBaTh  XHUMHUYECKYIO
UH(OpMAIUIO, MOTYYAEMYIO U3 Pa3HbIX HICTOYHUKOB (CPEACTBAa MACCOBOM MH(OpMAaIUH,
HuTepHeT u Ipyrux);

c(pOpMUPOBAHHOCTh YMEHUH COOIIOAATh MpaBUiIa HIKOJIOTUYECKHU LIEIecOo00pa3HOro
MOBEACHUS B OBITY U TPYAOBOU JNEATEIBHOCTH B LIEJISAX COXPAHEHHS CBOETO 370POBBS U
OKpY’Karollled TPUPOAHOW Cpelbl, OCO3HABATh OMACHOCTb BO3JEWCTBHS HA IKUBBIE
OpraHu3Mbl ONPEJEICHHBIX OPraHMYECKUX BEIECTB, MOHUMAs cMbica nokaszatens [1/IK
(mpenenbHO  JOMYCTUMOM  KOHIIGHTPAlMM), TOSCHATH HAa TMpUMEpax CHOCOOBI
YMEHBILICHUS U MIPEAOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEIIOBEKA;

JUIsT  OOYyYarolMXCSl C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 3[0POBbS: YMEHUE
NPUMEHSThL 3HAHUA OO0 OCHOBHBIX JOCTYNMHBIX METOJIaX I[IO3HAHUSI BEIIECTB W
XUMHUUYECCKUX SIBICHUM;

JUISL CIIENBIX U CIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHUE HCIOJIb30BaTh pelibe(HO
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins ayis 3anucu XuMu4eckux Gopmyi.

K konmy oOydenuss B 11 kjacce mpeIMETHBIE pe3yJibTaThl OCBOEHHUS Kypca
«OO0111as1 1 HEOpraHUYECKask XUMHUSH OTPaKaroT:

c(hOpPMHUPOBAHHOCTH MPEJCTABICHUN: O XMMHUYECKOW COCTABJISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIA XUMUU B TMIO3HAHWUH SIBJICHUI TIPUPOJIBI, B (HOPMUPOBAHHH
MBIIIUICHUSI U KYJBTYpPbl JIUYHOCTH, €€ (DYHKIMOHAJILHOW I'PaMOTHOCTH, HEOOXOIMMOM
JUISL PEIICHMs] MPAKTUYECKUX 3a/lad M SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U IPUPOIHOU CPEJE;

BJIAZICHUE CUCTEMOU XAUMUYECKUX 3HaHUM, KOTOpas BKJIFOYAET:
OCHOBOITOJIATAIONIME TMOHATHA (XMMHUYECKHH OJJIEMEHT, aToM, wu3oTtom, S-, p-, d-
ANIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJEKylda, MOJb, MOJSIPHBIM 00beEM,
BAJICHTHOCTh, JJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas CBS3b
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(KkOBaJIeHTHasl, WMOHHAs, METaJUIMYecKas, BOJAOPOJHAsA), KPHCTAIUIMYECKAas pEelIeTKa,
TUMBl  XMMHYECKHUX  pEaKIui,  pacTBOp,  BJICKTPOJUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] ~ HUCCOLMAIMS,  OKHCIUTENb,  BOCCTAHOBUTENb,  CKOPOCTH
XUMUYECKON peakIMu, XHWMHUYECKOE pPAaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOJMTUYECKON AUCCOIUALINH,
nepuoanuecknii 3akoH .M. MenaeneeBa, 3aKOH COXPAaHEHHsSI MACChI BEIIECTB, 3aKOH
COXpaHEHUsI W MNPEBPALLEHUS SHEPIUU MPU XUMHUYECKUX PEaKUHUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XHMHHU, MHPOBO33PEHUYECKHE 3HAHMSA, JEKAIIME B OCHOBE
NOHUMAaHUsl TMPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBIICHUU, (PaKTOIOrHYEeCKUe
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJIYYEeHUH U O€30MaCHOM HCIIOIb30BAaHUH BAXKHEUILINX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOM JEATETbHOCTH YEIIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABJISITE XapaKTepHbIE TMPU3HAKU TOHSTHH,
YCTAaHABIMBAaTh HMX B3aUMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOLIUE TOHATUSA MPH
ONMCaHUH HEOPTaHWYECKUX BEIIECTB U UX MPEBPALCHUI;

c(OPMHPOBAHHOCTh YMEHHMI HCHOJB30BATH XWMHUYECKYIO CHMBOJIUKY JUIS
cocTaBjeHUs] (POPMYJT BEIIECTB M YPaBHEHUN XMMUYECKUX PEAKIUI, CHCTEMaTHYECKYIO
HoMmeHkaarypy (IJUPAC) wu TpuBHanbHbIC Ha3BaHUS OT/ACIBHBIX HEOPraHUYCCKUX
BelecTB (yrapHblid Ta3, YIVIEKUCHIBIA Ta3, aMMHaK, TallleHas W3BECTh, HeramieHas
U3BECTh, MUThEBAsI COJIA, IUPHT U IPYTHE);

c(OpPMHPOBAHHOCTh YMEHHH ONpPENEsATh BAJEHTHOCTb W CTENEHb OKHUCIICHHS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XMMHYECKOW CBA3U
(KOBaJIeHTHasi, HWOHHAs, METAJUIMYECKasi, BOJIOPOJHAs) B COCJAMHECHHSIX, THII
KPUCTAJUIMYECKON PEIIeTKH KOHKPETHOTO BEIIecTBa (aTOMHAsl, MOJIEKYJISIpHAsI, HOHHA,
MeTaJUInYecKas), XapakTep Cpebl B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN;

c(OpPMHPOBAHHOCTh YMEHUW YCTAHABIMBATH IMPUHAICKHOCTh HEOPraHUYECKUX
BEILLIECTB 0 MX COCTAaBy K OIpPEACICHHOMY KJAcCy/Tpynme COEIWHEHUW (IPOCThIe
BEI[ECTBA — METAJUIbI M HEMETaJUIbl, OKCHJbI, OCHOBAaHHWSA, KHUCJIOTHI, aM(pOTEPHbIC
THIPOKCHU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICT Tiepuoaudeckoro 3akona JI.U.
MenaeneeBa M JIEMOHCTPUPOBATH €ro CHUCTEMATHU3UPYIOLIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTHYECKYIO (DYHKIINU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX »dnemMeHToB 1-4 mnepuogoB Ilepuoguyeckoid CHUCTEMBI XUMHUYECKUX
anemeHToB J[.1. MenneneeBa, HCIONB3YsI MMOHITUS «S-, P-, 0-2JE€KTPOHHBIC OpOHUTATIY,
(QHEPreTHUYECKUE YpPOBHU», OOBACHATh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB
XMMHUYECKUX 3JIEMEHTOB M MX COCAMHEHUM IO mepuojam u rpynmam llepuonnueckon
CUCTEMBbI XMMHYECKHUX dJIeMeHTOB J[.11. MeHnnaeneena;

c(OpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOMCTBa  HEOPraHMYECKMX  BEIIECTB  Pa3jJMYHbIX  KJIACcCOB,  MOATBEPKIATh
CYILIECTBOBAHME TE€HETHUYECKOM CBSA3M MEXIy HEOPraHMYeCKUMHU BEIIeCTBaMU C
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ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;

chOpPMHPOBAHHOCTh yMEHHUS KIACCU(PHUIIMPOBATh XWMHUYECKHE PEAKIMH TI0
Pa3IMYHBIM MpU3HAKaM (YUCITY U COCTABY PEarupyronux BelecTB, TEI0BOMY d3hPeKTy
peakiMy, W3MEHEHHIO CTEeNeHEH OKHUCIEHUS JJIEMEHTOB, OOpaTUMOCTH pEaklUH,
Y4acCTHIO KaTajau3aTropa);

c(hOpMHPOBAHHOCTh YMEHHUI COCTAaBJISITh YPABHEHMS PEAKIMI pa3IMYHBIX THUIIOB,
MOJIHBIE U COKpAICHHBIE YpaBHEHHS peaKuii MOHHOTO OOMEHA, YYWUThIBAasl YCJIOBHS,
IIPU KOTOPBIX ATH PEAKLIMU UAYT J0 KOHLA;

chOPMHUPOBAHHOCTh ~ YMEHHMM  MPOBOJUTHL  PEAKIUH,  MOJATBEPKIAIOIINE
KAQ4ECTBEHHBIA COCTaB Pa3JIMYHBIX HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPIraHUYECKHUX BEIIECCTB;

c(hOpMUPOBAHHOCTD YMEHUH  PacKpbIBaTh CYIIHOCTh OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMA MOCPEJCTBOM COCTABJICHUS AJIEKTPOHHOrO OallaHca 3TUX
peaKLHnii;

c(hOpPMUPOBAHHOCTh YMEHUU OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOU
peakiMy OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHUYECKOTO PaBHOBECHUS B
3aBUCHUMOCTH OT BHEIIHETO Bo3jaeiicTBus (nmpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh XUMUUYECKUE MPOLIECCHI, JICKAITUE B
OCHOBE MPOMBIIUICHHOTO IIOJYYEHHUs] CEPHOM KHUCJIOThl, aMMHAKA, a TaKxkKe
c(hOpMUPOBAHHOCTH MPEJICTABICHUN 00 OOIIMX HAYYHBIX MPHUHIIUIAX U IKOJOTUUYECKUX
npo0emMax XUMHUYECKOTO MMPOU3BOICTRA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJUTH BHIYUCIICHUS C UCIIOIb30BAHUEM MOHSATHUS
«MaccoBas J10JIs1 BEIIECTBA B PaCTBOPE», 00bEMHBIX OTHOIICHHUM Ta30B MPU XUMUYECKUX
peakIMsIX, MacChl BEIECTBA WM 00beMa ra3oB MO M3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce Wik 00beMy OJHOTO U3 YYACTBYIOLIMX B PEaKIMU BEIIECTB, TEIMIOBOTO 3 dekTa
pEaKLMU Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChl BEIIECTB, IPEBPALLCHUS U COXPAHEHUS
DHEpIuy;

c(hOpMUPOBAHHOCTh YMEHHMI COOJIIOAaTh MpaBUjia TOJH30BAHUS XUMHUUYECKOM
nocyJ0o M 1a0opaTopHbIM OOOpYJOBaHHEM, a TaKXe TMpaBuia OOpalleHHus C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKUMSIMU TI0 BBIMOJHEHHUIO JA0OpaTOPHBIX
XUMHUUYECKUX OTBITOB;

chOpPMHPOBAHHOCTh ~ YMEHUW  IJIAHUPOBATh M BBINOJHATH  XUMHUYECKHM
HKCIIEPUMEHT (pa3lioKeHHe TEepPOKCHAa BOAOPOAA B MPUCYTCTBUU KaTaau3aTopa,
OIIPEAECIICHUE CPEAbl PACTBOPOB BEIIECTB C IMOMOIIBI0 YHHUBEPCAIBHOTO WHIAUKATOPA,
BIIMSIHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKOU PEAKIIUH, PEAKIIMH WOHHOTO
oOMeHa, KaYeCTBEHHBIC PeaKlMK Ha Cyab(daT-, kKapOoHAT- U XJIOPUA-aHUOHBI, HA KATHOH
aMMOHHUSI, PEILICHHE SKCIIEPUMEHTANBHBIX 3a7a4 o TeMam «Metamib» u «HeMerans»)
B COOTBETCTBHHM C MPaBUIAMU TEXHUKU O€30MACHOCTU MPU OOpAIlICHUH C BEUIECTBAMU U
JabopaTopHbIM  00OpYyJTOBaHWEM,  MPEACTABISATH  PE3YJIbTaThl  XUMHUYECKOTO
JKCIIepUMEHTa B (OpME 3aMuCH YPAaBHEHWM COOTBETCTBYIOIIMX PpEAKIMd U
dbopMyIHpOBaThH BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;
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COPMUPOBAHHOCTh ~ YMEHHUW  KPUTUYECKH  aHAJM3UPOBATh  XUMHUYECKYIO
uHbOpMaIMIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpEACTBAa  MAacCOBOM
KOMMYHHKaIwu, THTEpHET U IpYyTHuX);

c(hOpMHUPOBAHHOCTh YMEHUH COOTIOAATH IIPaBUIIa IKOJIOTHUECKH I1€JIECO00Pa3HOTO
MOBE/ICHUS B OBITY M TPYJOBOU ACSITENFHOCTU B IIENIAX COXPAHEHHS CBOETO 37J0POBBS U
OKpY>KaroIIel MPUPOTHON Cpebl, 0CO3HABATH OMACHOCTH BO3/ICHCTBUS HA KUBHIC
OpraHM3MBI OIpEeNIeJICHHBIX BEIIeCTB, MOHMMAas cMbica mokaszatens [1JIK, moscusts Ha
nIpUMepax CHocOObl YMEHBIICHHS W TPEAOTBPAIICHUS MX BPEIHOTO BO3ICHCTBUS HA
OpTraHM3M YEeJIOBEKa,;

Uit o0OydarolmuXcsi € OrPaHUYCHHBIMH BO3MOXHOCTSMHU 370POBbs: YMEHHE
NPUMEHATh 3HAHWA 00 OCHOBHBIX JOCTYIHBIX METOJaX TIIO3HAHUS BEUIECTB H
XUMHYECKUX SIBJICHU;

JUISL CIENbIX U CIa0O0BUASAIIMX OOYYalOUIMXCsA: YMEHHE HCIIONb30BaTh PENbEe(HO-
TOUEUHYIO cucteMy o0o3Hauenuit JI. bpaiins 1 3anucu XuMu4eckux Gopmyil.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosaunue
No KomnunuectBO OCHOBHEIE BUJIBI JIEATEIILHOCTHU
pa3aenoB U TEM [IporpammHoOe conepkanue
n/m 4acoB oOy4Jaronmxcs

y4eOHOTro mpeaMeTa

Paznea 1. TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH

1.1

[IpenmeT oprannyeckon
xumuu. Teopus
CTPOEHHUS] OPTaHUYECKUX
coennHeHn A.M.
bytiiepoBa

3

[IpenmeTr opraHuyecKOr XMMHU: €€
BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
[TOJIy4Y€HUN HOBBIX BELIECTB U
MAaTEPUAIIOB.

Teopust CTpOEHUS OPraHUYECKUX
coequHeHuid A.M. Bytiieposa, ee
OCHOBHBIE TIOJIOKEHHS.

CtpykTypHbIe (HOPMYITBI OPTaHUYECKUX
BEILIECTB. | OMOJIOTHs, H30MEPUSL.
XHMMUYECKAs CBA3b B OPraHUYECKUX
COCAMHEHUAX: KPaTHBIE CBA3U, O- U T~
CBSI3H.

[Ipeacrasnenue o kiaccudukanuu
OpraHUYECKUX BEILECTB.

HomeHnknatypa opraHu4eckux
COeMHEHUN (cucTemMaTuyeckas) u
TPUBUAJIGHBIC HA3BAHUS BAXKHEUIIINX
[IPEACTABUTENIEN KIIACCOB OPTaHUYECKUX

BCIICCTB.

PackpbIBaTh CMBICI U3y4aeMbIX MTOHSATHIA
(BBISIBJISITh MX XapaKTEPHbIE TPU3HAKH ),
YCTaHABJIMBATh UX B3aHUMOCBSI3b.

[ I[pUMEHSATH MOJIOKEHUS TEOPUN CTPOCHHUS
opranunyeckux Bemiects A. M. bytnepoBa
11 00BSCHEHUS 3aBUCHMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUSI.

M crionb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISI COCTABIICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEepHYTOMH,
COKpaIIeHHON) (OpMysT OPTaHHYECKUX
BEIECTB.

Onpenenarb BUIbl XUMHUUYECKON CBSI3U
(0IMHApHBIE, KPATHBIC) B OPrAaHUYECKHUX
COEIMHECHMUSIX.

PackpbIBaTh poJIb OPraHUYECKON XUMHH B

pUPO/JIE, XapaKTepru30BaTh €

24



)

JKCrnepuMeHTATbHbIE METOAbI H3YyYeHHsI
BeIeCTB U UX MPEeBPAICHUMA:
 JlemoHCTpauuu:

* O3HaKOMJIEHHE C 00pa3laMu
OpraHUYeCcKUX BEIIECTB U MaTepuajaMu Ha
X OCHOBE;

* OMBITHI IO TPEBPAIICHUIO
OpraHUYECKUX BEIECTB NP HArpeBaHUU
(raBnieHue, oOyriIMBaHUE U TOPEHHUE).

+ JlaBopaTopHbIE OMBITHI:

- MOJIETTUPOBAHUE MOJIEKYJI OPTaHUYECKUX
BEILIECTB

3HAUCHHC B KM3HH YEIIOBEKA,
WJUTIOCTPUPOBATH CBSI3h C IPYTUMHU
HayKaMH.

HaOarogaTh 1 ONKUCHIBATH
TIEMOHCTPAIIMOHHBIC OIBITHI; POBOIUTH U
OTMCBIBATH JJAOOPATOPHBIE OTBITHI U
paKkTUYeCKrue paboThI

Htoro no pazneny

Pasznes 2. YrieBoaopoanbl

2.1

[IpenenbHbIE
YIIEBOAOPO.IBI —
aJIKaHbl

AJIKaHbI; COCTaB U CTPOCHUE,
FOMOJIOTHYECKHN psAi. MeTaH U 3TaH —
POCTENIINE NPEICTABUTENN ATKAHOB!
COCTaB, XUMHUYECKOE CTPOCHHE,
(uznyeckue 1 XuMUYECKHE CBOMCTBA
(peakuuu 3aMelIeHHs] U TOPEHHUS),
HaX0XKJICHUE B IIPUPOJIE, TOITYUYECHHUE U
NPUMEHEHUE

PackpbIBaTh CMBICT U3Yy4a€MbIX MOHATHM
(BBISIBJIATh MX XapaKTEPHbIC TPU3HAKH),
YCTaHABJIMBATh UX B3aUMOCBSI3b,
MCTI0JIb30BaTh COOTBETCTBYIOIINE
MOHSITHS IPU ONMMCAHUM COCTAaBA,
CTPOCHUS U TIPEBPAIIEHUM OPraHUYECKUX
COCIMHEHU.

2.2

HenpenenbHbie
YIJIEBOJLOPOABL: AJIKEHBI,
QJIKaIMCHbI, aJIKUHBI

AJIKEHBI: COCTaB U CTPOCHUE,
FOMOJIOTHYECKUH PSIl. DTUIIEH —
[MPOCTEUILINI TPEACTABUTEIb ATKEHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
bu3nuecKre 1 XMMUYECKUE CBOWCTBA

crosib30BaTh XMMHUYECKYIO CUMBOJIUKY
TUTSL COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BepHYTOMH,
COKpaleHHon) (opMy OpraHuYEeCKUX
BEIECTB.
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(peaxiu rupupoBaHus,
rajoreHUPOBAHUS, TUpaTaLINH,
OKHCJICHHS ¥ TIOJIUMEPHU3ALINH )
HaXO0XJCHHUE B MIPUPOJIE, ITOTYyYCHUE U
[IPUMEHEHUE.

AnkaaueHsl: Oyraauen-1,3 u
MeTHIIOyTagueH- 1,3, XuMruueckoe
CTpPOCHHE, peaKlUsl MOJIUMEPU3ALINH,
MpUMEHEHHE (JIJI1 CHHTE3a IIPUPOJTHOTO U
CUHTETUYECKOTO KayuyKa U PE3UHBI).
AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOEHHUSI, TOMOJIOTUYECKUN PSIJI.
ALIETAJICH — POCTEUIINI NPEICTABUTEND
QJIKMHOB: COCTaB, XUMHUYECKOE CTPOCHUE,
(bu3uYECKUe U XUMUYCCKHE CBOMCTBA
(peakuuu rugpupoBaHus,
rajoreHUPOBAHUS, TUIpATALIMN TOPEHUS),
HaXO0XXJICHUE B MIPUPOJIC, MOJTYyUCHUE U
MPUMEHECHHUE

'Y cTaHaBIMBATh NMIPUHAIJIC)KHOCTD
BEILIECTB K OMPEICICHHOMY KJIacCy
YTJIEBOJIOPOJIOB 110 COCTaBY U CTPOECHHUIO,
Ha3bIBATh UX 10 CHCTEMaTHYCCKOMN
HOMEHKJIaType; MPUBOJAUTH TPUBHUAIIbHbBIC
Ha3BaHUSI OTJICTBbHBIX MPEICTaBUTENEH
YTJIEBOJOPO/IOB.

OnpenensTe BUAbl XUMUYECKON CBSI3U B
MOJIEKYJIaX YIJI€BOJIOPOIOB;
XapaKTeprU30BaTh 3aBUCUMOCTh
PEaKIMOHHOMN CITOCOOHOCTH
YTJIEBOJOPOIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3U.

XapakTepu30BaTh COCTaB, CTPOCHHUE,
MpUMEHECHHE, GPU3UICCKUE U XUMHUYCCKHE
CBOMCTBA, BAJKHEHUIIIHE CIOCOOBI
MMOJTy4YEeHHUS TUITUYHBIX MIPEJICTaBUTEIICH
Pa3JIMYHBIX KJIACCOB YIJIEBOIOPOIOB

2.3

ApoMaThyecKue
YTJIEBOJOPOABI

ApeHbl: 0EH30J1 ¥ TOTYO0JI, COCTaB,
XUMUYECKOE CTPOCHUE MOJIEKYT,
(bu3NYeCKUEe M XUMUYECKHE CBOWCTBA
(peakIuu raJoreHupOBaHUS 1
HUTPOBAHMS ), TOJTYICHUE ¥ TIPUMCHCHHE.
BinsiHue 6eH30i1a

(MeTaHa, ATaHa, STUJICHA, alleTUJICHA,
Oyramuena -1,3, OeH3oma, Toayona).
BBISBISTE TEHETUYCCKYIO CBSI3b MEXKIY
YTIIEBOJAOPOIAMH | TOJTBEPKIAThH €€
HAJTMYHUE YPAaBHECHUSIMHA

COOTBCTCTBYIOIINX XMMHUUYCCKUX
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Ha OpraHu3M 4esoBeka. ['eHeTnueckas
CBA3b YIJIEBOJIOPOIOB

pEeaKIMii ¢ UCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYII.

2.4

[ [prpoaHbIE HCTOYHUKH
YTIEBOJIOPOAOB U UX
nepepaboTka

[Ipupoausiii ras. [lomyTHsle HeTSIHBIE
ra3el. HeTh 1 ee mpoucxoxaeHue.
Cnoco0Obl nepepaboTKu He()TH: TEPErOHKa,
KPEKUHT (TEpMUUYECKUMN, KATAITUTUYECKUI).
[IponykThl mepepaboTku HEDTH, UX
[MPUMEHEHUE B TPOMBIIIUICHHOCTH U B
ObITy. KaMeHHBIH yTrosb ¥ IPOAYKTHI €T0
nepepadoTKu.

JKcrepuMeHTATbHbIE METOABI H3YYeHH s
BELLIECTB M UX NPeBpPALCHHI:

- JleMoHCTpauuu:

- xoyuiekuuu «HedTe» u «Yromby;

- BugeopparMeHT «BylkaHuzauus
PE3UHBD.

- JIaBopaTopHbI€ OIBITHI:

- KQYECTBEHHOE OTpEeNICHHE YIiIepoia U
BOJOPOJIa B OPraHUYECKUX BEIECTBAX;

- O3HaKOMJIEHHE C 00pa3aMu IiacTmacc,
Kay4yKOB M PE3HHBI;

- MOJIETTUPOBAHHME MOJIEKYJI
YTIEBOAOPOIOB U TAJIOT€HONIPOU3BOAHBIX.

XapakTepu30BaTh HCTOUHUKHU
YTJIEBOJIOPOTHOTO CBIPbsI (HEPTH,
MPUPOIHBINA Ta3, yTOJIb), CIOCOOBI HX
nepepaboTKU U MPAKTUIECKOE
MPUMEHEHHUE MOTy4aeMbIX MPOTYKTOB.
lcrionb30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl TTO3HAHUS — MPOBEJICHUE,
HAOJI0/ICHUE U OMTMCAHNE XUMHUECKOTO
bKCIepUMEHTa (11a00paTOpHbIE ONBITH U
MpaKkTUYecKue paboThl).

CrnenoBath npaBuaaM O€30MacHOM
paboThI B 1aOOPATOPUH MPU
WCITOJIb30BAHUN XUMHYECKOU ITOCYIBI U
000pyI0BaHUs, a TAKXKE MpaBUiaM
oOpallleHHsI C BEIIeCTBAMU B
COOTBETCTBUH C HHCTPYKITUSIMH
BBITIOJIHEHUS JTA0OPATOPHBIX OMBITOB U
MPAKTUYECKUX PAOOT MO MOIYUCHHUIO U
WN3YYCHUIO OPTaHUYECKHUX BEIICCTB.
[IpeacTaBisTh pe3yabTaThl SKCIIEPUMEHTA
B (hopme 3amnvcu ypaBHEHUH
COOTBETCTBYIOIIMX PEAKIUN U JIeTaTh
BBIBOJIBI HA UX OCHOBE. [IpoBOIUTH
BBIYHCIICHUS JIJIS1 OTIPEICIICHHSI
MOJIEKYJISIPHON
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* [IpakTueckue pabOThI:

Ne 1. [lomydyeHue 3TUIIEHA U U3YUYEHHE €T0
CBOWCTB.

* PacuerHble 3a1aun:

* OIpeIeJICHUE MOJIEKYIISIPHON (POPMYJIBI
OpraHU4eCcKOro BEUIECTBA

[10 MAaCCOBBIM JIOJISIM aTOMOB XUMUYECKUX
DJIEMEHTOB;

* pacyeTsl 0 YPaBHEHUIO XMMHUYECKOM
peakuuu

(bopMyIIBl OPraHUYECKOTO BEIECTBA, MO
YPAaBHEHUIO XUMHYECKOW PEAKIIUU.
CamMOCTOSTENBHO MIAHUPOBATh

1 OCYILIECTBJIATH CBOIO ITO3HABATEIIBHYIO
NEATENbHOCTD; IPUHUMATh AKTUBHOE
y4qacTue B IPYNIOBOMN yueOHOH
NEATETbHOCTH

Htoro no pazneny

13

Pasznen 3. Kucijiopoacoaep:kaiue opranmyeckue coeIMHeHus

3.1

Crouptsl. @eHon

3

[IpenenbHbIE OTHOATOMHBIE CHUPTHI:
METAHOJI U 3TAHOJI, XHMHUYECKOE CTPOCHUE,
bu3nYecKre 1 XUMUYECKHE CBOMCTBA
(peakiuu ¢ aKTUBHBIMHU MeTaJllaMH,
rajoreHOBOJI0POIaMU, TOPCHHE),
npuMeHeHne. BogopoaHas cBs3b.
dusnosiornyeckoe JAeUCTBUE METaHoJIa U
ATAaHOJIa HA OPTaHU3M YEJIOBEKa.
MHOroaTOMHBIE CIIUPTHI: ITHJICHTJIMKOJIb
Y TJIULEPUH, XUMHUYECKOE CTPOCHUE,
dbu3nYecKre 1 XUMUYECKHE CBOMCTBA
(B3auMOJI€MCTBHE CO MIETOYHBIMU
METaJlJIaMH, KAYECTBECHHAS PEAKIIUA Ha

MHOT'OATOMHBIE CITUPTHI).

PackpbIBaTh CMBICT U3Yy4a€MbIX MOHATHM
(BBISBIIATH MIX XapaKTCPHbBIC ITPU3HAKH ),
YCTaHABJIMBATh UX B3aUMOCBS3b,
MCII0JIb30BaTh COOTBETCTBYIOIINE
MOHSITHS P ONMMCAHUM COCTAaBA,
CTPOCHUS U TIPEBPAIEHUN OPraHuYECKUX
COCJIMHCHM.

M crnosib30BaTh XUMUUECKYIO CUMBOJIMKY
U1l COCTaBJICHUSI MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BepHYTOMH,
COKpaleHHON) (opMys OpraHuYeCcKUX
BCILIECTB.

Y cTaHaBiIMBaTh MPHUHAIIICKHOCTD

BCIUICCTB K OIIPECACIICHHOMY KJIACCY
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DU3NO0TOTHIECKOE IEUCTBUE HA OPTAaHNU3M
qyenoBeka. [[puMeHnenue raumnepruHa u
sruiieHrnukons. Genon. CtpoeHue
MOJICKYJIbI, PU3HMUECKIE U XUMUYIECKUC
cBoiicTBa (heHomna. TOKCUYHOCTH (eHoIa,
ero pU3NOJOTHYECKOE ACHCTBHUE HA
opranmu3Mm uesoBeka. [Ipumenenne denomna

10 COCTAaBY M CTPOECHHUIO, HA3bIBATh UX 110
CHCTEMATUYECKON HOMEHKJIATYPE;
MPUBOJUTH TPUBHUAJIbHBIC HA3BAHUS
OTJEIBHBIX MPEICTABUTEIICH
KUCJIOPOJICOJICPKAINX COCTMHEHNM.
XapaKkTepu30BaTh COCTAB, CTPOCHHUE,
npuMeHeHUEe, GU3NIECKUE U XUMUYECKUE
CBOICTBA, BAXKHCHIIIME CIIOCOOBI

3.2

AJIbJIETUIBI.
KapOoHOBBIE KUCIOTHI.
Cnoxxnble 3UpPBI

Anbaeruipl: GopMatbIerua v
aleTalIbJICTU]], XUMHUYECKOE CTPOCHHUE,
(bu3uYECKUe U XUMUYCCKHE CBOMCTBA
(peakuuu OKUCJICHUS U BOCCTAaHOBJICHUS,
KaueCTBEHHBIC PEAKIINH), MOJyICHUE U
MIPUMEHEHHUE.

O1HOOCHOBHBIE TIPEACIbHBIE KAPOOHOBBIE
KUCJIOTBI: YKCYCHAsi KHCIIOTa, XUMHYECKOE
cTpoeHue, GU3NIECKUE U XUMUYECKUE
cBoMCTBA (00IIHE CBOMCTBA KHCIIOT,
peakims 3TepuduKaImm), moayueHue u
npuMeHneHue. CTeapuHoBasi U OJICMHOBAs
KHCJIOTHI KaK IIPEACTABUTEIIN BBICIIIUX
KapOOHOBBIX KUCJIOT.

MpbLTa KaK COJIM BBICIINX KapOOHOBBIX

MOJTYYEHUS] TUITUYHBIX MPEICTaBUTENCH
Pa3IMYHbBIX KJIACCOB
KHCJIOPOJICOJICPIKAIINX COCTMHEHUM
(MeTaHoOIa, 3TaHOJA, TIIUIIEpUHA, (eHOa,
dbopmanpaeruaa, aleTaibAaeruaa,
YKCYCHOU KHCJIOTBI, TJIFOKO3BI, CaXapo3Hl,
KpaxMalia, [eJUTI0I03b1); BBISBIISITh
FCHETUYCCKYIO CBSI3b MEXKIY HUMH U
MOATBEPIKIATh €€ HATNYNE YPABHCHUSIMU
COOTBETCTBYIOIINX XUMUYCCKUX PEAKITUH
C UCIIOJIb30BaHUEM CTPYKTYPHBIX
bopmyi.

OnuceIBaTh COCTaB, XUMUUECKOE
CTPOCHHUE U IPUMCHECHHE KHPOB,
XapaKTepU30BaTh UX 3HAUCHUE IS
PKU3HEACATESILHOCTH OPTaHN3MOB.
(Oco3HaBaTh OIMAaCHOCTH BO3ACHCTBHS HA

JKUBBIC OPpIraHU3MBI OIIPCACIICHHBIX

29



)

KHCJIOT, X MOIOIIEE ICHCTBHE.
CnoxHbIe 3UPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHUCJIOT.

['uapoau3 coXKHBIX Y(PUPOB.

DKupbl Kak TpOU3BOJIHBIC TIUIIEPUHA U
BBICIIIMX KapOOHOBBIX KUCJIOT.

[ 'uaponus3 )Kupos

OPTaHUYECKUX BEIIECTB, MOSICHATh Ha
puMepax CrocoObl yMEHBIIICHHS U
MPEIOTBPALICHUS UX BPEIHOTO
BO3JICCTBUS HA OPraHU3M YEJIOBEKA.
lcrionb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI II03HAHHS — TPOBEICHUE,
HAOIIOECHUE U OIMMCAaHUE XUMHYECKOTO

3.3

VTII€BOIBI

YTIIeBOJIBI: COCTAB, KJIaCCU(UKALIHS
YTIEBOAOB (MOHO-, TUU TIOJIMCAXaPHIbI).
[J1r0K03a — MPOCTEUIINI MOHOCAXAPHUL:
0COOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3HYecKre 1 XUMUYECKHE CBOWCTBA
[JIFOKO3bI (B3aUMOJICUCTBUE C
ruapokcusiom meau(Il), okucnenue
AMMHaYHBIM PaCTBOPOM OKCHJIa
cepedpa(l), BoccraHoBieHHE, OpOKEHUE
TJTFOKO361), HAXOXKJICHHUE B IPUPO/IE,
PUMEHEHHUE TIIFOKO3bI, OMOJIOTHYECKas
POJIb B KU3HENESITEIILHOCTH OpraHu3Ma
yesioBeka. @orocunre3. Opykrosza Kak
U30MEp TIFOKO3BI.

Caxapo3sa — peACTaBUTENb TUCAXAPHUIOB,
TCUIPOJIH3 CaXxapo3bl, HAXOXKICHNE B
npupoje u npuMenenue. Kpaxman u
[EJUTI0JI03a KaK MPUPOIHBIC TOJTUMEPHI:

CTPOCHHUC Kpaxmalia

bKCIiepuMeHTa (J1a00paTOpHbIE ONBITH U
MpaKkTUYeCcCKue paboThl).

CrnenoBath npaBuiiaM 0€3011acHOM
paboThI B 1a0OPATOPUH NPU
MCIIOJIb30BAaHUN XUMUYECKOU MOCYbI U
000pyI0BaHUs, a TAKKE MpaBUiaM
0OpallleHHsI C BEIIECTBAMU B
COOTBETCTBUM C HHCTPYKLHUSIMU
BBITIOJTHEHHS TaOOPATOPHBIX OTBITOB U
MPAKTUYECKUX padOT MO MOJIYYECHUIO U
N3YYCHUIO OPTaHUYECKHUX BEIIECTB.
[IpencTaBisaTh pe3ynbTaThl SKCIIEPUMEHTA
B (hopme 3arvcu ypaBHEHUMN
COOTBETCTBYIOIIMX PEAKIUN U IeTaTh
BBIBOJIbI HA X OCHOBE.

[IpoBOAUTH BHIYMCIICHUS IS
onpeereHUs] MOJIEKYJISIPHOU POpMYJIIbI
OpPraHMYECKOTO BEIIECTBA, 110 YPABHEHUIO
XUMHUECKOH peakiun. CaMOCTOSATEIHHO

[IJIAHUPOBATb
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1 T[EJUTIOJIO3B], (PU3HUYECKHEC
1  XAMUYECKHME CBOMCTBA  Kpaxmala
(TMApoNii3, KauyeCTBEHHAs peakmus ¢
HOJIOM).

BKCHepI/lMeHTaJH)HbIe METOAbI U3YUYCHUSA
BCIICCTB U UX npeBpameHm‘i:

- JlabopaTopHbI€ OMBITHI:

- TOPEHHE CIHUPTOB;

- B3aMMO/ICHCTBUE TJIMIIEPUHA C
ruapokcuom meau(Il);

- Ka4eCTBEHHBIC PEAKITNH aJIbJICTUIOB
(OKHCIIEHHEe aMMHAYHBIM PACTBOPOM
okcuja cepedpa u ruapokcuom meau(ll));
- B3aUMOJICMCTBUE Kpaxmaja ¢ HOJOM.

- IlpakTdeckue pabOThI:

Ne 2. CBolicTBa pacTBOpa YKCyCHOM
KHUCIIOTHI.

- PacueTHble 3anaumn:

- OTpEACIICHIE MOJICKYISIPHON (DOPMYJIBI
OpraHUYECKOTO BEIIECTBA IO MACCOBBIM
TTOJISIM aTOMOB XMMHYECKHUX JICMEHTOB U
o Macce (00beMy) IPOIYKTOB CTOPAHUS;

- pacyeThl 10 YPAaBHCHUIO XHMHYECKOM
peaKIuu

Y OCYILIECTBJIATH CBOIO TO3HABATEIBHYIO
NEeATENbHOCTD; IPUHUMATh AKTUBHOE
y4qacTue B IPYNIOBOMN yueOHOU
NEATETbHOCTH

Hroro no paszneny

13
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Pa3znen 4. A3oTcoaep:kaniue oprannieckne coeIuHeHus

4.1 AMUHBIL
AMWHOKHCJIOTEI.
benku

3

AMUHBI: METUJIAMHUH — IIPOCTEUIIINI
[IPEACTABUTENL AMUHOB: COCTAB,
XUMUYECKOE CTPOEHUE, PU3NUECKUE U
XUMUYECKUE CBOMCTBA (PEaKinu C
KUCIIOTaMU ¥ TOPEHHUSI ), HAXOXKIEHUE B
npupojie. AMUHOKHCIOTHI KaKk
aM(oTepHbIC OPraHUYECKUE COCTUHEHHUS.
DuU3NYECKHE U XUMHUYECKHUE CBOMCTBA
AMUHOKHUCIIOT (Ha IpUMEPE TIIUIMHA).
buosiornyeckoe 3Ha4eHUE aMHUHOKHUCIIOT.
CuHTE3 MenTUAOB.

benku Kak MpUpOIHBIE MOJIUMEPHI.
[lepBuuHasi, BTOpUYHasi U TPETUUHAS
CTPYKTypa 0elKoB. XMMHUUECKHE CBOMCTBA
0EJIKOB: TUJIPOJIU3, J€HATypalus,
KaueCTBEHHbBIC PEAKIIMU Ha OCJIKH.
3KCHepHMeHTaJIbHI)Ie ME€TO/AbI U3YICHUSA
BelIEeCTB M UX NPEeBPALLCHUN:
JleMOHCTpanuu:

- IeHaTypaiys OeJIKOB MpU HarpeBaHuu; -

[IBETHBIC PEaKIIUN OSIKOB

PackpbIBaTh CMBICI HU3y4aeMbIX TTOHSTHH
(BBISIBIIATH X XapaKTEPHbIC IPU3HAKH),
YCTaHABJIMBATh UX B3aUMOCBS3b,

M CTI0JIb30BaTh COOTBETCTBYIOIIUE
MOHSTHUS IPU ONUCAHUU COCTaBa,
CTPOEHHUS U MIPEBPAICHUN OPraHUYECKUX
COCJMHCHMMU.

M crnosib30BaTh XUMUUECKYIO CUMBOJIUKY
17151 COCTABJICHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEepHYTOMH,
COKpaleHHON) (opMys OPraHMYECKUX
BCILICCTB.

OrnpenensiTb NPUHAIECHKHOCT BEIIECTB K
OIpEICICHHOMY KJIAcCy IO COCTaBy U
CTPOCHUIO, Ha3bIBATh UX IO
CHUCTEeMaTUYECKOW HOMEHKJIATYypE;
MPUBOIUTH TPUBHAIBHBIC HA3BaAHUS
OTJEIIbHBIX MPEICTABUTEIICH.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
MpUMCHECHHE, PU3UICCKHE U XUMHUYCCKHE
CBOMCTBA, BaJKHEHIIIHE CIOCOOBI
MOJIYYCHUS] TUITMYHBIX MPEICTaBUTEIICH
A30TCOJIEpKAIINUX COCAUHEHUMN

(MeTHIaMUHA, TIIUIMHA, OCIKOB).
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OnuceIBaTh cocTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA O€JIKOB; OSICHATDH Ha
npuMepax 3HaueHUE OEIKOB /s
OpraHM3Ma yeJoBeKa.

lcrionp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — HA0JII01aTh U
ONUCHIBATH IEMOHCTPAI[MOHHBIN
DKCIIEPUMEHT.

CaMoCTOATENBHO IJIAHUPOBATH U
OCYILECTBIIATH CBOO MI03HABATEIBHYIO
NEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHUE B IPYIIOBON yueOHOMN
NesATEeIbHOCTH

Hrtoro no pazneny

3

Pasne

J1. S. BbICOKOMOJIEKYJI

HbI¢ COCIMHCHUA

5.1

[ImacTmacchl.
Kayuyku. Bonokna

2

OCHOBHBIE MMOHSTUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM:
MOHOMED, OJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEeHb MOJUMEPU3ALIUU, CPETHSS
MosIeKyIsipHas Macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUH — MOJIMMEpU3aLs U
MOJIMKOH/ICHCALIHSI.

[[macTMacchel (MOIUATHUIIEH,
MOJIUIPOIUIICH, TOJTUBUHWIXJIOPUI,
nonucTupod). HaTtypanbHblii u
CUHTETHUYECKHE KayudyKH

Brnagets n3yyaeMbIMU XUMUYECKUMHU
MMOHATUSIMU: PACKPBIBATH CMBICII
M3y4aeMbIX TOHATUN U PUMEHSTh 3TH
[MOHATHS IIPU OMMMCAHUU COCTaBa U
CTPOEHHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX BEIIECTB, JJIs1 0ObSICHEHUS
OTIIETHHBIX (DAKTOB U SIBJICHUIA.

M cnonb30BaTh XUMUYECKYIO CUMBOJIMKY
TUTSI COCTaBIICHUS CTPYKTYPHBIX (popmyIt
BEILIECTB U YPABHEHUMN PEaKLUN

[MOJIMMCPHU3AlMU U ITIOJIMKOHACHCALIUH.
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(OyTaMeHOBBIN, XJIOPOIPEHOBBIN U
M30IPEHOBLIN). BoslokHa: HAaTypalibHbBIC
(XJIOTMOK, IIEPCTh, IIEJIK), ICKYCCTBEHHBIC
(arreTaTHOE BOJIOKHO, BUCKO3a),
CHHTETHYECKHE (KalpOH U JIaBCaH).
3KCHepI/IMeHTaJIbeIe METO/AbI U3YICHUS
BeIeCTB U UX MPEeBPAIICHUMA:

* JleMOHCTpauu:

- 03HaKOMJIEHHE ¢ 00pa3liamMy MPUPOIHBIX
U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4yKOB

OmnuceIBaTh COCTaB, CTPOSHUE, OCHOBHBIE
CBOICTBa Kay4yKOB, HauboJee
pacrpoCTpaHEeHHbBIX BUJIOB IUTACTMACC,
BOJIOKOH; TIPUMEHECHUE B PA3TTHYHBIX
OTpPACIIAX.

lcriob30BaTh €CTECTBEHHO-HAYUHBIC
METO/IbI IIO3HAHUS — HAOIIOIATh U
OIMCHIBATH JIEMOHCTPALIMOHHBIH
HKCIICPUMEHT

Toro no pasaeny 2
OBILIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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11 KIIACC

Haumenosanue
KonnuectBo OcHOBHBIE BUBI IEATEIIBHOCTH
Ne m\it pa3/iesioB U TeEM [IporpammHoOe conepkanue
4acoB oOy4Jaronmxcs
y4eOHOTro mpeaMeTa
Paznea 1. TeopeTuueckue 0CHOBbI XUMUH

1.1

CtpoeHue aTOMOB.
[leppoanyeckuii 3aKOH
u [lepuoanueckas
CUCTeMa XUMUYECKHUX
PJIEMEHTOB

J1.1. MennaeneeBa

3

Xummaeckuii saeMeHT. AtoM. CocTaB
aTOMa, U30TOIBI. DJIEKTPOHHAs 000JI0UKA.
DHEPreTUYECKUE YPOBHH, TOAYPOBHHU.
ATOMHBIE opOuTa, S-, p-, d-, f-
hieMeHThl. OCOOEHHOCTH pacipeeIcHus
DJICKTPOHOB I10 OPOUTAJIAM B aTOMax
MaJIbIX ¥ OOJIBIINX TIEPUOJIOB.
DJIEKTPOHHAs! KOHPUTYpaIlusi aTOMOB.
[lepunoanyeckuii 3akoH u llepruoanueckas
CHUCTEMA XUMHUYECKUX 3y1eMeHTOB JI. H.
MenpeneeBa. CBA3b MEPUOAUIECKOTO
3aKkoHa U [leproan4eckoil CUCTEMBI
XUMHUYECKUX JIEMEHTOB C COBPEMEHHOM
TEOPUEN CTPOCHUS ATOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX
UMHU MPOCTHIX U CIIOKHBIX BEIIECTB 10
rpyImnam U NepuoaaMm. 3HaueHHE
MEePUOANYECKOTO 3aKOHA U CUCTEMBI
XUMUYCCKHX

PackpbIBaTh CMBICT U3y4a€MbIX HOHATHN
(BBISIBJISITh MX XapaKTEPHbBIEC TPU3HAKH ),
YCTAaHABIIMBATh UX B3aUMOCBSI3b.
PackpbIBaTh CMBIC IEPUOTUUECKOTO
3akoHa /[. 1. Menneneesa u
JIEMOHCTPUPOBATH €TI0
CHUCTEMATU3HPYIOLYIO0, OOBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKITUH.
XapakTepu30BaTh AJIEKTPOHHOE CTPOEHUE
ATOMOB XMMHUYECKHUX DJIEMEHTOB 1—4
[ICPUO/IOB, UCTIOJIB3Ys MOHATHUSA S-, P-, d-
DJICKTPOHHBIE OpPOUTAIN, YHEPTETUUECKUE
ypoBHU. OOBSCHATH 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHUYECKHUX
PJIEMEHTOB U UX COCIMHEHUM 1O
nepuojam u rpynnam [lepuoanueckoit
cuctemsl /1. 1. MenpaeneeBa
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hiiemeHToB /.M. MeHaeneeBa

B Pa3BUTHU HAYKHU.

DKCcNepuMeHTATbHbIE METObI H3yYeHHUsI
BeIeCTB U UX MPEeBPAlICHUM:

* JleMOHCTpauu:

Buner Tabnun «Ilepuonnyeckas cucrema
XAMUYECKHX JIEMEHTOB

J1.1. MenpaeneeBa»

1.2

CtpoeHue BeniecTna.
MHoroo0pasue
BCIIICCTB

CTpOGHI/IG BelllecTBa. XUMHYECKas CBS3b.

Bubl (koBajieHTHAs HEMOJISIPHAST U
MoJIApHAsi, MOHHAs, METAITUYECKas) U
MEXaHU3Mbl 00pa30BaHUSI XUMUYECKON
CBs13U (OOMEHHBII U JIOHOPHO-
AKIENTOPHBIN). BotopoiHast CBA3b.
BaneHTHOCTS.
DJIEKTPOOTPHULIATEILHOCTh. CTETEHb
okucyieHus. KaTMOHBI U aHUOHBI.
BeniecTsa MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH
MMOCTOSIHCTBA COCTaBA BEIIECTBA. THUIIBI
KPUCTANTMYECKUX PEUIETOK U CBOMCTBA
BEILICCTB.

[ToHsITHE O TUCTIEPCHBIX CUCTEMAX.
lctunHbIe pacTBOphl. KonnuecTBeHHBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBast
110J151 BEIIECTBA B PACTBOPE).

Krnaccudukanys HeopraHu4eCcKux

PackpbIBaTh CMBIC] U3Y4a€MbIX MOHATUM
(BBIIEATH UX XapaKTEpPHbIEC MPU3HAKHU) U
MPUMEHATH ITU MTOHSITHUS MPU OMTMCAHUH
COCTaBa U CTPOEHUS BEIIECTB, JJIs
00BSICHEHUS OTJEIBHBIX (PAKTOB U
SIBJICHHUM.

OnpenensiTe BUAbI XUMAYECKOW CBSA3U
(KOBaJICHTHOM, MOHHOM, METANTMYECKOM,
BOJIOPOJIHOM ) B COSAMHEHUSIX;, TUI
KPUCTALTNYECKOU PelIeTKH KOHKPETHOTO
BCILICCTBA.

OrnpenensiTb BAJICHTHOCTh U CTEIICHb
OKHCJICHUS XUMHYECKHUX DJIEMEHTOB B
COCAMHEHUSX Pa3INYHOIO COCTaBa.
[IpoBOIUTH BHIUMCIICHUSI C
HCITOJIb30BAHUEM TTOHSITHS «MaccoBas
1T0JIs1 BEIIECTBA B PACTBOPEN.

Bianets n3y4aeMbIMU XUMHYECKUMHU
TTOHATHSIMH.
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coequnennii. Homenknarypa
HEOPraHUYECKUX BEIIECTB.
BKCHepHMeHTaﬂbHLIe METOAbI U3YYCHUSN
BeIleCTB U UX MPEeBPAlICHUM: *
JleMOHCTpanuu:

- MOJICJIM KPUCTAIUIMYECKUX PEIIETOK.

* PacuerHsie 3amauun:

- pacueTshl C UCIIOIB30BAHUEM TTOHITHUSA
«MaccoBas J10J151 paCTBOPEHHOIO
BCITICCTBA>

OOBACHATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakIiy OT Pa3iInuHbIX
(hakTOpOB.

OnpenensTh XapakTep CMEIICHUS
XMMHUECKOTO PABHOBECHS B 3aBUCUMOCTH
0T BHEILIHETO Bo3jekcTBUA (mpuHuuI Jle
[[larense). CocTaBIsATh ypaBHEHHUS
peakuuii pa3InyHbIX TUIIOB; TIOJHBIE U
COKpAILCHHBIC YPABHEHHUSI PEAKLIAN
MOHHOTO OOMEHA, YUUTHIBAs YCIOBHUS,

1.3

XUMHAUYECKHUE PEAKIUU

Xumnueckas peakuus. Knaccupukanus
XUMUYECKUX PEAKLUI B HEOPraHUYECKOMN U
OPraHUYECKON XUMHUH. 3AKOH COXPAaHECHUS
MaccChl BEIIECTB; 3aKOH COXPAHEHUS U
peBpAILEHUs SHEPTHH NTPU XUMUYECKUX
peaKLmsIX.

CKOpOCTB peakuuu, €€ 3aBUCUMOCTb OT
pa3IUYHBIX (PAKTOPOB.

O6patumblie peakiuu. XuMHUYECKOe
paBHOBecue. DaKkTOPbI, BIUSIONINE HA
COCTOSIHME€ XUMUYECKOTO PaBHOBECHSI.
[Ipunnun Jle [laTenbe.
DIEKTPOIUTUYECKAS TUCCOLIUALIUA.
CusnbHbIE U clla0bie daekTposuThl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHUCIIAs,

HEUTpaJibHasA, IIEJIOYHAas.

[IPU KOTOPBIX 3TH PEAKLIMU UAYT 110
KOHIIA.

lcrosb30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI [I03HAHUS — IIPOBEJICHHUE,
HAO0JII0ICHUE U ONTMCAaHUE XUMHYECKOTO
DKCIIEPUMEHTA (JIEMOHCTPALMOHHbBIE U
1a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThl): IO ONMPEEIICHUIO CPEJIbI
BOJHBIX PACTBOPOB BEILECTB, PEAKIIUI
MOHHOTO 0OMEHA, BIMSHUIO Pa3INYHbIX
(aKkTOpOB Ha CKOPOCThH PEAKIIHIA.
CiienoBath npaBuiaM MOJIb30BaHUS
XUMUYECKON MOCYyA0M U Ja00paTOPHBIM
000pyI0OBaHUEM.

[IpencTaBisiTh pe3yabTaThl XUMUYECKOTO
DKCTIEpUMEHTa B (popme
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Bonopoansiii mokasatens (PH) pactBopa.
Peakiiuu HOHHOT0 0OMEHa B OpraHUYeCKOM
1 HECOPTaHUYECKON XHUMUH.
OKUCINTETbHO-BOCCTAHOBUTENBHBIC
peakiuu. [lonsatue 06 anexTposnse
pacIuIaBOB U paCTBOPOB COJICH.
[I[prMeHeHnE IIEKTPOIN3A.
JKCNEePUMEHTAIBLHBIE METOAbI H3YYeHHS
BeIeCTB U UX MPEeBPAICHUMA:
 JleMOHCTpauuu:

* Pa3JIoKEHUE MEPOKCUa BOJIOPOIA B
MPUCYTCTBUH KaTAJIN3aTOPA.

+ JIaGopaTtopHbI€ OMBITHI:

* MPOBEJICHNE PEAKIIUi MOHHOTO OOMEHA;
* ONPENECTICHHUE CPEABLI PACTBOPOB BEUIECTB
C MOMOIIBIO YHUBEPCAIIBHOTO UHANKATOPA.
* [IpakTueckue pabOThI:

Ne 1. Bniussaue paznudabix (akTOpOB HA
CKOPOCTh XMMHUUYECKOW PEAKIIHH.

» PacueTHble 3anaun:

- pacyeThl IO YPAaBHEHUSIM XUMUYECKUX
PEaKLHi, B TOM YHCIIE TEPMOXUMUYECKHE
pacyeTsl

3aIlIMCH ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHUX
pCaKHI/Iﬁ H ACJaThb BBIBOJbBI HA UX OCHOBC.
HpOBOI[I/ITI) BBIYUCJICHHUA 110 YPABHCHUAM
XUMHUYCCKHUX peaKuHﬁ, B TOM 4YHUCJIC
TCPMOXHUMHYCCKUC PACUCTHI

Hrtoro no pazueny

13
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Pazagea 2. Heopranuyeckasi XumMus

2.1 Merauibl

6

Metasubl. [lonoxeHne MeTasoB B
[leproauyeckoil CUCTEME XUMUYECKUX
SJIEMEHTOB.

OCcOoOEHHOCTH CTPOCHUS DIEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB.

OO6mue pu3nyeckue CBOMCTBA METAJIIOB.
[IpuMeHeHre MeTaioB B OBITY, IPUPOJIE U
TexHUKe. CIUIaBbl METAIIJIOB.
DJIEKTPOXUMHUYECKUAN PsiJT HANIPSIKEHUI
MeTasuioB. O0mMe crnocoObl MOTYYeHUS
meTamioB. Kopposust metaiioB. CriocoOsl
3alIUThI OT KOPPO3UHU.

OO6m1as xapakTepucTUKa METAJIJIOB
riiaBHbIxX oarpymi ([A-rpynma, I1A-
rpynna) [leproguueckoil cuctemsl
XUMUYECKUX DJIEMEHTOB.

AmtoMuHUN. AMGOTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCHa amtoMuHus. OO1as
XapaKTEPUCTHKA METAJJIOB TOOOYHBIX
noarpynn (b-rpynn) Ilepuoanueckoit
CHUCTEMbI XUMUUECKUX DJIEMEHTOB: ME/Ib,
[IUHK, XpPOM, JKEJEe30.

BaxHeiinme coeJUHEHNUS METaIJI0B

(OKCHUIBI, TUIPOKCHUBI, COJIN).

PackpbIBaTh CMBIC] U3Y4a€MbIX OHATUM
(BBIICIISTH UX XapaKTEPHBIC MPU3HAKH) U
MPUMEHSITh 3TU TOHSATUS MPU OMUCAHUHI
COCTaBa 1 CTPOCHMS BEIIECTB, JJIS
00BSICHEHUS OTJETbHBIX (PaKTOB U
SIBJICHHUM.

OO0BsACHATH 001IME 3aKOHOMEPHOCTH B
W3MCHCHUHU CBOMCTB DJIEMEHTOB —
METAJVIOB M UX COCMHEHUN C YUYETOM
CTPOCHUS UX aTOMOB U TIOJIOKECHHUSI B
[Tepuoauyeckoil cucTeMe XUMUYECKUX
haemeHToB J[. 1. Menaeneena.

X apakTepu3oBaTh (OMUCHIBATh) 00IIIHE
XUMHYECKHE CBOMCTBA METAJIJIOB, UX
BAKHEUIIINX COCTMHEHUM, TOATBEPKIAs
DTO ONKMCAHUE MPUMEPAMH YPABHEHUI
COOTBETCTBYIOIIUX XUMHYECKUX PEAKIIU;
MPUMEHEHUE METAJIOB B Pa3IMYHBIX
0071aCTaX, a TAK)KE UCIOJIB30BAHUE UX IS
CO3/1aHUS COBPEMEHHBIX MAaTepUAIIOB U
TCXHOJIOTUM.

OnuceIBaTh CIIOCOOBI 3aIIUTHI METAJIJIOB
OT KOPPO3HH.

PaCI(pBIBaTB CYImIHOCTb OKHUCIIMTCIIbHO-
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JKCNEePUMEHTAIbHBIE METOAbI H3yYeHHS
BELIECTB M UX NPeBpPalleHu:

+ JlemoHCcTpanuu:

- KOJUIeKIUSL «MeTalibl U CIIaBbI».

» JJaGopaTopHbIE ONBITHI:

- B3aUMOJICVCTBHUE TUAPOKCHUIA
AJIOMUHHUS C PACTBOPAMU KUCIIOT U
1IeJIOYEH;

- Ka4€CTBEHHBIE PEAKI[MU HA KATUOHBI
METaJIOB.

- IlpakTuueckue paboOTHI:

Ne 2. Pemenue skcnepuMeHTAIbHBIX
3a7a4 no teMe «MeTamib.

* PacueTHbie 3a1auu:

- pacdeThl Macchl (00beMa, KOJTMYEeCTBA
BEIIIECTBA) MIPOIYKTA PEAKIIUU, €CIIA OJHO
Y3 BEILECTB JIaHO B BUJIE PACTBOpA C
OIPEJICIICHHOW MAacCOBOU J0JIEH
PaCTBOPEHHOIO BEILIECTBA

BOCCTAHOBUTEJIbHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHUS
PJIEKTPOHHOIO OalaHca 3TUX PEeaKIUi.
[IpoBOINUTH peaKLMH, TOATBEPKIAIOIINE
XapaKTEpHbIE

CBOMCTBA M3y4aeMbIX BEIIECTB,
Pacro3HaBaTh OMBITHBIM ITyTEM HOHBI
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX
[pacTBOpaXx.

lcrionbp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI IO3HAHUS — IPOBEJICHUE,
HAO0JII0ICHUE U ONTMCAaHUE XUMHYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPALMOHHbIE U

1a00PaTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencTaBisTh pe3ynbTaThl XUMUYECKOTO
HKCIIEpUMEHTa B (hopMe 3alnucu
YPaBHEHUN COOTBETCTBYIOLINX PEAKLIUHI U
NeaTh BBIBOJIBI HA UX OCHOBE.
CrenoBaTh IpaBUIaM MOJIb30BAHMS
XUMUYECKON MOCYyA0N U Ja00paTOPHBIM
000pyI0OBaHUEM.

[IpoBOAUTH BBIYMCIICHUS

M0 YPABHEHUSAM XUMHUYECKUX PEAKIIUI.
CaMocCTOSATENBHO MIJIAHUPOBATH

1 OCYILIECTBJIATH CBOKO TO3HABATEIBHYIO
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NEeATENbHOCTD; IPUHUMATh AKTUBHOE
y4qacTHe B IPYNIOBOMN yueOHOH
NEeATEIbHOCTH

2.2

HemeTasl

Hemertaiubl. [lonoxeHne HEMETaioB B
[TeproaAYECKON CUCTEME XUMUYECKUX
hiiemeHToB /.M. MeHpaeneeBa u
0COOEHHOCTH CTPOCHUSI aTOMOB.
Dur3nYeCcKre CBOMCTBA HEMETAIIJIOB.
AJUTOTpOIIHSI HEMETAILIOB (Ha MpUMepe
KHCJIOPOJIa, cephl, hocdhopa U yriaeposa).
XUMHUYECKUE CBOMCTBA BAYKHEHIIINX
HEMETaJUIOB (TaJIOT€HOB, CEPhI, a30Ta,
docdopa, yriaepona u kpemuus). OKCUIBI
HEMETAJLIOB.

Kucnopoacoaep:xamme KUcioThl.
BonopoaHbie cCOeTMHEHNS] HEMETAILTIOB.
3KCHepI/lMeHTa.leHbIe METOAbI U3YUYCHUSA
BELECTB M UX NPeBPALLCHUN;

* JleMOHCTpauuu:

* 00pa3Ipl HEMETAJIOB,

* B3aMMO/JICMICTBHE MEJIH C a30THOU
KUCJIOTOM Pa3JINYHON KOHLICHTPALHH.

+ JIaGopaTtopHbBIE OMBITHI:

- KAYECTBEHHBIC PEaKIM1 Ha aHUOHBI U
KAaTHOH aMMOHUSI.

PackpbIBaTh CMBICT U3y4a€MbIX HOHATHN
(BBLIENATH UX XapaKTEpPHbIEC IPU3HAKHU) U
MPUMEHATH ITU MTOHSITHUS MPU ONMTMCAHUHT
COCTaBa U CTPOCHHUS BEIIECTB, JIJIA
00BSACHEHUSI OTIEIBHBIX (PAKTOB U
SIBJICHU.

OOBIACHATH 001IME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB HEMETAIIIOB U UX
COCAMHEHNN C YYETOM CTPOCHUS UX
ATOMOB M TTOJ1I0eHUs B [lepuoanueckoit
CHCTEME XMMUYECKHX 3J1eMeHTOB /[I. .
Menpgeneena.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XUMUYECKUE CBOMCTBA HEMETAIIOB, UX
BAKHEUIIINX COCIUHEHUM, TOATBEPKIAst
HTO ONMHUCAHUE TPUMEPAMU YPaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUH.
XapakTepu30BaTh BIMSHUE HEMETAJIOB U
WX COCIMHEHUMN Ha KHUBBIC OPTaHU3MBI,
OTHUCHIBATh MPUMEHEHUE B PA3TMYHBIX
00JIaCTSAX MPAKTHUECKOU JIEATETLHOCTH
YETIOBEKA.
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* [IpakTueckue pabOThI:

Ne 3. PenieHue 3KCIIEpUMEHTAIBHBIX 3a]1a4
no Teme «Hemeramiby.

* PacuerHble 3a1auu:

- pacueThl Macchl BEUIECTBA WM 00BeMa
ra3oB 110 U3BECTHOMY KOJINUECTBY
BEIECTBA, MACCE WIH 00BEMY OJHOTO M3
YYaCTBYIOIIUX B PEAKIUU BEIIECTB;
pacyeTsl Macchl (00bemMa, KOJIMYeCTBa
BELECTBA) IPOYKTOB PEAKIUH, €CIIH OJHO
13 BEILIECTB UMEET MIPUMECH

[lonTBEpKIaTh CyIIECTBOBAHUE
FEHETUYECKOMN CBSI3U MEXKY
HEOPraHUYECKUMH BEUIECTBAMU C
MMOMOIIbIO YPABHEHUI COOTBETCTBYIOIINX
XAMUYECKUX PEAKIUH.

PackpbIBaTh CYIIHOCTb OKUCIUTEIIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIUN
IOCPEACTBOM COCTABJICHHUSI JIEKTPOHHOTO
Oastanca sTux peakiuil. [[poBoauTh
peaKunu, NOATBEPKIAOIINE

2.3

CBs13b
HEOPTaHUYECKUX U
OpraHUYECKUX
BEIECTB

Heoprannueckre u opraHu4ecKue
kucia0Thl. Heopranmueckue u
OpraHuYecKrue ocHOBaHHSA. AM(oTepHbIe
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coenuHeHus. [ 'eHeTnueckas CBsI3b
HEOPTraHWYECKUX U OPTaHUYECKUX BEIICCTB

XapaKTEpHbIEC CBOMCTBA U3Y4aeMBbIX
BEILIECTB, PACIIO3HABATH OIBITHHIM ITyTEM
AQHWOHBI, IPUCYTCTBYIOLINE B BOJHBIX
pacTBOpax.

cnosib30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI II03HAHKS — IIPOBEJCHMUE,
HaOJII0/IEHUE U OMMCAHUE XUMHUECKOTO
DKCIIEpUMEHTA (AEMOHCTPALMOHHBIE U
1a00paTOPHBIE ONBITHI, TPAKTUUYECKHE
paboThI).

[IpencraBiiATh pe3yJbTaThl XMMUYECKOIO
PKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHUN COOTBETCTBYIOLIMX PEAKLIUN U
J1€J1aTh BBIBOJIBI HA UX OCHOBE.
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CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUECKOH MOCy 101 1 1a00paTOpPHBIM
000py/TIOBaHUEM.

[IpoBOIUTH BEIYMCIICHHUS

10 YPaBHEHUSIM XUMUYECKHUX PEAKIUN.
CamocTOATENBHO IIJIAHUPOBATH

U OCYLIECTBJISTH CBOIO ITO3HABATEIIbHYIO
NEATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIOBON y4eOHOH

NeATEIbHOCTH
Hrtoro no pazueny 17
Pasznes 3. XuMus M xKU3Hb

3.1. Xumus v ’Ku3Hb 4 PackppIBaTh posib XUMHUU B PELIEHUN

Ponb xuMuu B o0ecrieueHuu
DKOJIOTUUYECKOM, SJHEPTreTUUYECKOU U
NUIIEBOI 0€30MaCHOCTH, PA3BUTHUU
MeuIuHbL. [ToHsATHE 0 HAYYHBIX METOaX
MO3HAHUS BEIIECTB U XUMUYECKHUX
peakiuii. [IpeacraBienus 00 o06mIMX
HAYYHBIX MPUHIIMAIIAX TPOMBIILIEHHOTO
MOJTyYEHHUs BAXKHEUIIIUX BEIIECTB (Ha
npuMepax IpOoU3BOJICTBA AMMHUAKA, CEPHOI
KHCJIOThI, METAHOJIA).

UesioBeK B MUPE BEIIECTB, MATEPUATIOB U
XUMUAYECKUX PEAKIUNA: XUMHUS U 3I0POBBE
YeJI0BEKA; IIPaBUIIA UCTIOIb30BaHUS

JICKAPpCTBCHHBIX

SHEPreTUYECKHX, ChIPhEBBIX U
HKOJIOTUYECKUX MTPOOJIEM YEJIOBEUYECTBA,
OMNKCHIBATH OCHOBHBIE HAIPABJICHHUS
Pa3BUTHSL XMMUUYECKON HAyKU U
TEXHOJIOTHH.

[[puMeHATh npaBuiia 6€30MacHOTo
oOpallleHHsI C BEIeCTBaMH,
MCIOJIb3yEMbIMH B MIOBCEIHEBHOM JKU3HH,
paBuJia TIOBEJICHUS B IIEJIAX cOepeKeHuUs
370POBBS U OKPYKAIOIIEH ITPUPOIHON
Cpelbl; TOHUMAaTh Bpel (OMacHOCTD)
BO3/JICHCTBHSI HA )KUBBIE OPraHU3MBbI
ONpeeIeHHBIX BEUIECTB CMBICII

nokazaress [IJIK, nosicHATh
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)

NpenaparoB; MpaBuiIa 6€30MacHOTO
MCTIOJIb30BaHUS MPENapaToB OBITOBOI
XMMUU B TIOBCETHEBHOMN KHU3HH.
bEITOBas XUMUYECKast TPaMOTHOCTh

Ha MIpUMepax CrocoObl YMEHBIIICHUS U
MpeAOTBPAICHUS UX BPETHOTO
BO3JEUCTBUSL.

AHQJIM3UPOBATh U KPUTUYECKH OLICHUBATH
uH(OPMAIIUIO, CBI3aHHYIO C
XUMHAYECKUMHU MPOLECCAMH U X
BJINSIHUEM Ha COCTOSIHUE OKPYIKAIOIIEH
Cpeapl.

lcrnosib30BaTh MOJTYyUYECHHBIC 3HAHUS U
nmpencTaBiieHus o chepax IesaTeTbHOCTH,
CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU
TEXHOJIOTHUSAMU, KaK OCHOBY JIJIsI
OpHEHTAIIUU B BBIOOpE CBOEH Oyyten
npodecCUOHANTLHON JEATeIbHOCTH.
[[prHUMAaTh ydacThe B 00CYKICHUU
mpo0JIeM XUMHYECKON 1 AKOJIOTHUECKOM
HAIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UITUIO IO MPobieMe U
npeaiaraTb BO3MOXHBIE ITyTH €€
pelieHust

Wtoro no paszneny 4
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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INIEPEYEHb (KOAU®UKATOP) PACHPEAEJEHHBIX IIO KJIIACCAM
MPOBEPSIEMbBIX TPEBOBAHUM K PE3YJIBbTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM NMPOT'PAMMBI CPEJHEI'O OBIIETO
OBPA30BAHUSA U DJIEMEHTOB COAEP KAHUSA 11O XUMHUHU

B ¢enepanbHbIX M perMoHaIbHBIX MPOIEAypax OIEHKH KadecTBa OOpa30BaHUs
UCIIOJIB3YETCsl TIepeueHb (KOAU(PHUKATOP) pachpeiesieHHbIX MO KiaccaM MPOBEPSEMbIX
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTENbHOM MPOrpPaMMBI
CpeaHero o0IIero 0opa3oBaHus U IEMEHTOB COIEP KAHUS 10 XUMUHU.

10 KITACC

IIpoBepsieMble TPeOOBAHUSA K pe3yJbTAaTaM OCBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM
NMpPOrpamMmablI

Ko [IpoBepsiembie peIMETHBIE PE3yJIbTAThl OCBOCHHSI OCHOBHOM
TIPOBEPSIEMOTO o0pa3oBaTeIbHOM MPOrpaMMbI CPETHETO OOIIETro 00pa3oBaHus
pe3ynbTaTa
1 TeopeTnueckre OCHOBBI OPTraHUYECKON XUMUU
11 CpopMUpOBaHHOCTh MPEACTABICHUNA O XUMHUYECKOM COCTaBISIONICH

€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJM XUMHUU B II03HAHWUU
SBJICHU TPUPOIbI, B (POPMHUPOBAHWU MBIIUIEHUS U KYJIbTYpPbI
JIMYHOCTH, €€ (YHKIMOHAJIBbHOM TPaMOTHOCTH, HEOOXOAMMOW ISt
pelIeHns MPaKTUYECKUX 3aad M HKOJOTUYECKH OOOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 37]0POBBIO M MPUPOIHOM cpefie

1.2 Brnagenue cucteMoll XUMHUYECKMX 3HAaHWH, KOTOpas BKIJIKOYAET:
OCHOBOTIOJIAraoIINe MOHSTHS (Mouekyna, BAJICHTHOCTb,
HIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHMCIICHHSI, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIM 00BEM, YTJIEPOAHBIM CKEJeT,
dbyHKIMOHATBHAS ~ TpyMMa,  pajukaid,  U30MEpusi,  H30MEpHI,
FOMOJIOTUYECKUA Psii, TOMOJIOTH, YIJIEBOJOPOAbL, KHUCIOPOA- U
a30TCOJIepPKAINE COCIUHEHUS, OMOJOTUYECKH AaKTUBHBIC BEIIECTBA
(YryieBojibl, KUpBI, OETKU), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHHUS); TEOPUM U 3aKOHBI (Teopus
XMMHUUYECKOTO CTpOEHUs opraHnueckux BemectB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMHUH, (PAKTOJIOTHUECCKUE
CBEJIEHUSI O CBOICTBaxX, COCTaBe, IMOJy4YeHUH U 0Oe30macHOM
WCIIOJIb30BAaHUM  BAXXHEHUIIMX HEOPraHMYECKHMX ©  OPraHUuYECKHUX
BEIIECTB B OBITY U MIPAKTUYECKOMN JESITEIILHOCTH YeJIOBEKa
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1.3

ChopMHUpOBaHHOCTP yMEHMH BBISBISATH XapaKTEPHBIE MPU3HAKH
MOHATUH,  YCTAHAaBIMBATh WX  B3aHUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOILIME TMOHATUSA IPU ONHMCAHUM COCTaBa, CTPOCHHS M
[PEBPAILECHUN OPTaHUYECKUX COCTUHEHUIM

1.4

CdopMupoBaHHOCTh YMEHUH HCIOIB30BATh XUMUYECKYI0 CHMBOJIHKY
JUIsl  COCTaBIIGHHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEepHYTOM,
COKpallleHHOM) (opMysl OpraHMYEeCKHMX BELIECTB M ypaBHEHUU
XUMUYECKUX PEaKIUi, N3roTaBIUBATh MOJIETTH MOJIEKYJT OPTaHUYECKUX
BEILIECTB Il WJUTIOCTPAIMU MX XHUMHUYECKOTO0 U MPOCTPAHCTBEHHOIO
CTPOCHHUS

1.5

ChopMUPOBAaHHOCTh ~ YMEHHUH  YCTaHABIWBaTh  MPHHAICKHOCTb
W3y4CHHBIX OPTraHMYCCKUX BEIIECTB IO HMX COCTaBy M CTPOCHHIO K
OIpe/ieIeHHOMY  Kjaccy (Tpymme) coenuHeHud (yriIeBOAOPOJIbI,
KHCJIOPOJ] U A30TCOJCPIKAIINE COCAUHEHHSI, BBICOKOMOJICKYJISIPHBIC
COCAMHEHHUs), JaBaTh MM  Ha3BaHMSI [0  CHCTEMAaTHUYECKOM
Homenkimarype (IUPAC)

1.5

CpopMUpPOBaHHOCTH YMEHUSI OMPEACINISITh BUIAb XUMHUUECKON CBS3U B
OpraHUYECKUX COCTUHEHUSX (OMHAPHBIC U KPATHBIC)

1.6

ChopMHpOBaHHOCT,  YMEHHUSI TNPUMEHSTH: IOJIOKEHUS  TEOPHUH
CTpoeHusi oprannyeckux BemectB A.M. byriepoBa nnsi oObsacHEHHS
3aBUCHMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa W CTPOCHHUS; 3aKOH
COXPAHEHHMS MacChl BEILIECTB

Yraepomopoasl.  Kucnopoaconepxkamme W a30TCOIAEPIKAIINE
OpraHuYecKue CoeuHEHUs. BEICOKOMOIEKYISIpHBIE COCTMHEHUS

2.1

ChopMUpOBaHHOCT, YMEHUW TMPUBOJIUTH TPUBHAIBHBIC HAa3BaHUS
OT/ICJIbHBIX OPraHWYECKUX BEIIECTB (ITUJICH, MPOIUJICH, alleTUJICH,
ATUJICHTJIMKONb, TIWIEPUH, (GeHod, ¢GopManbAeTHI, areTalbICTHI,
MYpaBbUHAS KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAasg KHCJIOTA,
CTEapuHOBAas KHCIIOTa, TJIOKO3a, (PpyKTO3a, Kpaxmall, IeUIH0JI03a,

[JIALIKH)
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2.2

ChopmMupoBaHHOCTh YMEHUN XapakTEpPU30BaTh COCTaB, CTPOCHUE,
dbu3nyeckrue M XUMHUYECKHE CBOMCTBAa THUIHMYHBIX MpeCTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, 3TaH, JTHIICH,
MpPONMWJICH, areTuieH, Oyramuen-1,3, metunOyramues-1,3, OeH301,
METAHOJI, 9TAHOJ, STHJICHTJIUKOJb, TIHIEPUH, (EHOJI, aleTaabICeTH/I,
MypaBbUHAasi U YKCYyCHasi KHCIIOTBI, TJIIOKO3a, Kpaxmaj, IEeJUTI0J03a,
AMUHOYKCYCHAsl KUCJIOTA)
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2.3

ChopMHupoBaHHOCT YMEHMSI WJUTFOCTPUPOBATH T€HETHUYECKYIO CBS3b
MEXAY  TUIOUYHBIMA  NPEICTABUTEISIMA  PA3JHMYHBIX  KJACCOB
OpraHUYECKUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX
peaKIMii ¢ UCTOIB30BAHUEM CTPYKTYPHBIX (popMy

2.4

CdopmupoBaHHOCTH YMEHUS XapaKTepHU30BaTh HUCTOYHUKHU
YTIEBOJAOPOTHOTO CHIPhS (HE(DTh, TPUPOIHBINA Ta3, Yrojb), CIOCOOBI HX
nepepaboTKU U MPAKTUYECKOE MPUMEHEHHE MTPOTYKTOB MepepadOTKH

XUMUS U )KU3HL. PacueTsl

3.1

CdopMupoBaHHOCTh YMEHUH BIIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX
METOJaX HAYYHOIO MO3HAHUS, UCIIOIb3YEMbBIX B XUMUU NIPU U3YUCHUU
BEIIECTB W XHUMHUYECKHX SIBJIIEHWW (HAOIO/IleHue, U3MEpEeHue,
HKCTIIEPUMEHT, MOJICIUPOBAHUE), UCII0JIb30BaTh CUCTEMHBIC
XUMUYECKAC 3HAHUS I TPUHATHS PEHICHUH B KOHKPETHBIX
PKU3HEHHBIX CUTYAIlUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHECHUEM

3.2

CdopmupoBaHHOCTh YMEHUM COONIOAATH TPAaBWIIA TOJIH30BAHUS
XUMHUYECKON TOCy0i U JabopaTOpHBIM OOOpPYJOBAaHHEM, a TaK¥kKe
MpaBuia OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLIUSIMU
M0 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB

3.3

CdopmMupoBaHHOCTh YMEHUH TUIAHUPOBATH M BBIMOIHATH XUMHUYECKHIM
PKCIIEPUMEHT (TIPEBPAIICHUS OPTAHMYECKHUX BEIECTB MPU HarpeBaHUH,
MOJIYYCHHUE dTUJICHA U U3YYCHUE €T0 CBOWCTB, KAUECTBEHHBIC PEaKITUU
OpraHMYECKUX BEIIECTB, JeHaTypaius OEIKOB TMpH HarpeBaHUH,
[[BETHBIE pEaKIMd OEJIKOB) B COOTBETCTBUM C TPABWIAMH TEXHHUKHU
O0e3omacHOCTH TpU OOpalleHUH C BEIIECTBAMH M J1aOOpPaTOPHBIM
000pyI0BaHUEM; MIPEICTABIISTh pE3yIbTaThI XUMHUYIECKOTO
DKCIIEpUMEHTa B (opMe 3amucu  ypaBHEHHUH COOTBETCTBYIOIIUX
peaknuii 1 GopMyIUPOBATH BEIBOIBI HA OCHOBE ATUX PE3yIbTaTOB

3.4

CdopMUpOBaHHOCTH YMEHHUU TPOBOJAUTH BHIYUCICHHUS IO XUMUYECKUM
ypaBHEHHUSM (Macchl, 00beMa, KOJUYECTBA UCXOAHOTO BEIIECTBA WIIU
MPOYKTa PEAKIIMU 10 U3BECTHBIM Macce, 00beMy, KOJTMYECTBY OJTHOTO
13 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINN)
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3.5

CdhopmupoBaHHOCTH YMEHUU KPUTHYECKHU aHAJIM3UPOBATH
XUMHUECKYI0O HH(QOpPMAIMIO, MOJy4aeMyl0 W3 pPa3HBbIX HCTOYHUKOB
(cpeactBa MaccoBoil nH(poOpManuu, ceTb IHTEpHET U Apyrue)
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3.6

ChopmupoBaHHOCT, YMEHUN COONIONATh MpaBUia SKOJOTHYECKH
[1€1eCO00Pa3HOT0 TMOBEACHUS B OBITY M TPYAOBOH JCSTEIBHOCTH B
[[EJIIX COXPAHEHHsSI CBOETO 3/I0POBbS W OKPYKAOLIEH IPUPOIHOU
Cpellbl, OCO3HAaBaTh OINACHOCTh BO3JIECWCTBHS HA JKUBBIE OPraHU3MBI
ONPEIEICHHBIX OPTaHUYECKHX BELIECTB, MOHUMAsl CMBICI MOKa3aTes
[[IK (mpeaenbHO JOMYCTUMOM KOHLEHTpAUuHu), MOSCHATh Ha
npuMepax CIOCOObl YMEHBIICHUS W TPEJOTBPAIICHUS WX BPEIHOTO
BO3JICCTBHS HA OPTaHU3M YEJIOBEKa

IIpoBepsieMble 3JIEeMEHTHI COJIeP:KAHUS

Kox

[IpoBepsieMblil 2JIIEMEHT COIEPKAHUS

1

TeopeTnueckre OCHOBBI OPTAHUYECKON XUMUH

1.1

[IpenmMeT OpraHM4ecKor XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
[TOJIy4Y€HUH HOBBIX BELIECTB U MaTepuasoB. Teopusl CTPOCHUS OPraHUYECKUX
coenuHeHuii A.M. ByTtiiepoBa, €e OCHOBHBIE MTOJOKEHHUS

1.2

CtpykTypHble (POpPMYIIBI OpPraHUYECKHX BeHiecTB. ['omoJorus, u3oMepus.
XUMUYECKasi CBSI3b B OPraHUYECKUX COCIUHEHUSX — OJMHAPHBIC U KPaTHBIC
cBsi3u. [IpencraBnenue o kiaccupuKauu OPraHuYECKUX BEIIECTB

1.3

HOMGHKHaTypa OpPraHUYCCKHUX COGI[I/IHGHI/Iﬁ (CHCTGM&TH‘IGCK&H) 151
TPHUBHUAJILHBIC Ha3BaHUA Ba)KHEHIIINX HpeﬂCTaBHTGHGﬁ KJIaCCOB
OpPTraHNYCCKHUX BCIICCTB

YTrieBogopoasl

AJIKaHbl: COCTaB WU CTPOEHUE, TOMOJIOTMYECKHI psl. MeTaH W 3TaH —
MPOCTEUIITNE MPEJCTABUTEIN ATKAHOB: (DU3UYECKHUE U XUMUYECKHUE CBOMCTBA
(peakiu 3aMelIeHus] U TOPEHUS), HAXOXKJICHHUE B MPHUPOJIE, MOTydeHUE U
[IPUMEHCHUE

2.2

AJIKEHBI: COCTAaB M CTPOEHUE, TOMOJIOTUYECKUM psii. DTUIIEH U MPOIMIEH —
MPOCTEUIITNE MPEJCTABUTETN ATKEHOB: (PU3UYECKUE U XUMUYECKHUE CBOMCTBA
(peakiu THAPUPOBAHUS, TaJOTCHUPOBAHUS, THApATAIMU, OKUCICHUS U
MOJIMMEPHU3ALINH ), TOJTYYCHUE U TPUMEHEHUE

2.3

Ankaauensl: Oyraguen-1,3 u meruwnOyranueH-1,3: cTpoeHue, BaKHEHIIME
XUMUYECKHe  cBoWcTBa  (peakumst — nojauMmepusauuu).  [lomydenue
CUHTETHYECKOT0 Kay4yyKa U PE3UHBI

2.4

AJKUHBI: COCTAaB U OCOOCHHOCTH CTPOEHHUSI, TOMOJIOTUYECKUM psifi. ALIETUIICH
— NPOCTEHIINI MpPEeCTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PU3UYECKHUE U
XUMUYECKHE CBOMCTBa (peakuuMud THAPUPOBAHMS, TraJOT€HUPOBAHUS,

ruapaTaluu, TOPeHus ), MoTyyeHue U NpUMEHEHHE
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2.5

Apenbl. benszoin: cocraB, cTpoeHne, (U3HUYECKHE W XUMHYECKHE CBOWCTBA
(peakiuu TajJOTeHUPOBAHUS W HUTPOBAHMS), MOIYYECHUE M MPUMEHEHHE.
Tomyon: coctaB, cTpoeHHE, (PU3NUECKHE U XUMHUYECKHE CBOWCTBA (peaKIuu
raJIOreHUPOBAHUS U HUTPOBAHMUS), MTOTYyYECHUE U MPUMEHEHHE. TOKCUYHOCTH,
apeHoB. ['eHeTHUecKas CBSI3b MEX/y YIJIEBOJOPOAaMU, MPUHAIICKAIIUMHU K
pa3IMYHBIM KJIaccaM

2.6

[IpyponHbIE HMCTOYHMKM YIJIEBOAOPONOB. I[lpupomHbil ra3 M NOMyTHBIE
HedTsaapie Ta3pl. HedTh m ee mpoucxoxaeHue. CrocoObl mepepaboTKu
HE(TU: NEPEroHKa, KPEKUHI (TEPMHUYECKUN, KaTaJIUTHUECKUM), MHPOJIU3.
[TpoaykTsl mepepaboTKu HEPTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIH yrosib v IPOAYKTHI €r0 NepepadboTKu

Kucnopoaconepxaiye OpraHuuyecKre CoOeUHEHUs

3.1

[IpenenbHble OJHOATOMHBIE CIHUPTHl. METaHOA W 3TaHOJ: CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMu C aKTUBHBIMU METaJlIaMH,
raJjOreHOBOJIOPOJaMH, TOPEHUE), IpUMEHEHHE. BOoAOpOIHbIE CBSI3U MEXKIY
MOJIEKyJaMyd CcOupToB. /JleiicTBHE MeETaHOJa W H3TaHOJIa HAa OPraHU3M
4yeJIoBeKa. MHOTOaTOMHBIE CIIUPTHI. DTUIICHIJIMKOIb U TJIMLUEPUH: CTPOCHHUE,
(du3nuecKkue M XMMHYECKHE CBOMICTBA (B3aMMOJEHCTBHE CO IIEIIOYHBIMU
MeTaJulaMH, KaueCTBEHHAsl peakllus Ha MHOTOATOMHBIE CIUPTHI). JlelicTBue
Ha OpraHu3M yenoBeka. [[pumeHenue rauuepruHa U 3TUIICHTJIUKOIIS

3.2

deHom: CTPOCHHE MOJICKYNbl, (PU3MYECKHEe M XHUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue GpeHomna

3.3

Anprerupl U KeToHbl. dopManbleru, aneTaibleruj: CTPOCHHE,
dbuznyeckue U XUMUYECKHE CBOMCTBA  (pEaKkUMU  OKUCICHUS U
BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINH), OJIYYEHUE U IPUMEHEHUE

3.4

OAHOOCHOBHBIE TMpeAeNibHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas H
YKCYCHasi KHCJOTBI: CTpOeHHue, (U3MUecKhue M XHUMHUYECKHE CBOWCTBA
(cBoiicTBa, 00IIKE AJIs KJacca KUCIOT, peaklys dSTepUPUKALIMH), TOTy4YEeHUE
u npuMeHeHue. CTeapuHOBas W OJICMHOBAs KHUCIOTHI KakK MPEICTaBUTEIH
BBICIIMX KapOOHOBBIX KHCJIOT. MblJa Kak COJM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JICHCTBUE

3.5

Cnoxnple 3(upbl Kak TPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. [Haponus
cnoxublx 3dupoB. Kupsl. I'mapomus xupoB. IIpuMeHeHue KUPOB.
buosornueckas posib )KUPOB

3.6

YTeBoibl: coCcTaB, KIacCU(pUKALMS YIIIEBOIOB (MOHO-, AUH MOJTUCAXAPUIBI).
['roK03a — MpoCTEeNIIN MOHOCaXapu: OCOOEHHOCTU CTPOCHHSI MOJIEKYJIbI,
¢usznyeckue M XHMUYECKHE CBOMCTBA (B3aMMOCHCTBHE C THAPOKCHIOM
mveau (1), okucienne aMMuadHbIM
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pactBopoMm okcuaa cepedpa (l), BoccTaHOBiIcHHE, OpOYKEHHE TJIIOKO3bI),
HAaXOXJEHUE B MPUPOJE, TPUMEHEHUE, Ouonorudyeckas poiib. GOTOCUHTES.
®pykTo3a Kak M30Mep TIIOKO3bl. Kpaxman W 1eutono3a Kak MpUPOIHBIC
nosuMepbl. CTpoeHue Kpaxmana U 1esuTto03bl. OU3ndeckue 1 XMMUYECKUe
CBOMCTBaA Kpaxmaja (TUIpOJiN3, KaueCTBEHHAs PEaKIUs C HOJIOM)

4 A30TCOJIepKalie OpraHu4eCKIe COETMHEHNUS

4.1 |AMuHOKMCIOTBI Kak aM(OTepHbIE OpraHHYeCKHe CoequHeHHs. Du3ndecKue
W XMUMHYECKHE CBOWMCTBA AMHHOKHUCIOT (Ha TMpUMEpe TJIULUHA).
bronornyeckoe 3HayeHue aMUHOKUCIOT. [lenTupl

4.2  |penkm Kak TPHPOJHBIE BBICOKOMOJIEKYIAPHBIE COENMHEHHMs. llepBhuHas,
BTOPUYHASA U TPETHYHAsA CTPYKTypa OelKOB. XMMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYpAlHs, KAYECTBEHHbIE pEAKIIMU Ha OETIKU

S) BbICOKOMOJIEKYJISIPHBIE COEIUHEHUS

5.1  (OcHOBHBIC MOHATHS XMMHH BBICOKOMOJIEKYIISPHBIX COCIMHEHHIT: MOHOMED,
[OJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEpPU3ALMH, CpPEIHSA
MOJIeKyJIsipHass Macca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJIEKYIISPHBIX
COEIMHEHHUI — OJMMEPHU3aLiUsl U ITOJIMKOHICHC AL

5.2

3KCH€pI/IM€HTaHBHBI€ MCTOJbI H3Y4YCHHUSI BCIICCTB M HX npeBpaIueHm”I:
O3HAKOMJICHHEC C O6pa3HaMI/I INpHUPOJHBIX MW HMCKYCCTBCHHBIX BOJIOKOH,

[J1aCTMACC, Kay4yKoB. [lolyyeHre CHHTETUYECKOTO KayuyyKa U pE3UHbI
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11 KITACC

®enepanpHas padouas mporpamma | Xumus. 10-11 kinaccel (6a30BbIi ypOBEHD)

IIpoBepsiemble TpeOOBaHUS K Pe3yJIbTATAM OCBOEHHMS OCHOBHOI 00pa3oBaTe/IbHOM

NPOrpamMMmblI

Kox
IPOBEPSAEMOTO
pe3yJibTara

[IpoBepsiembie TpeAMETHBIEC PE3YIBTATHl OCBOCHHSI OCHOBHOM
o0pa3oBaTeNnbHON MPOrpaMMbl CPETHETO 00IIero 00pa30BaHUs

1

TeopeTnueckne OCHOBBI XUMHU

1.1

Brnagenne cucremMonl XUMHYECKMX 3HAHUM, KOTOpash BKJIKOYACT:
OCHOBOIIOJIATAIOIINE  TOHATUS  (XMMHUYECKHM  DJIEMEHT,  aToM,
DIIEKTPOHHAs 00O0JI0YKa aToMa, S-, P-, 0-2JIeKTpOHHBIE OpOUTAIH
AQTOMOB, HOH, MOJIEKYJIa, BaJEHTHOCTb, J3JIEKTPOOTPULATEIBLHOCTD,
CTEIIEHb OKHUCIICHUS, XMUMHUYECKas CBSI3b, MOJIb, MOJSIpHas Macca,
MOJISIDHBI 00BbEM, KPUCTAJUIMYECKasl PEIIeTKAa, THUIIbl XUMUYECKUX
peakuui (OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIE, 9K30- "
ODHAOTEPMUYECKHE,  pEaKIUU  HOHHOTO  OoOMeHa),  pacTBOp,
PIEKTPOIUTBI, HEAJIEKTPOJUTHI, SJIEKTPOJIUTHYECKAs JAUCCOIUALNS,
OKHCIIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh XHMHWYECKOW pEaKLuu,
XUMUYECKOE  PaBHOBECUE);  TEOPHUM W 3aKOHBI  (Teopus
DIIEKTPOJIUTHYECKON auccounanuu, llepmoamueckunn 3axkon JI.A.
MeHnneneeBa, 3aKOH  COXpPaHEHMS  MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK XWMHUHU, (PAKTOJIOTHUYECKHUE CBEACHHUS O
CBOMCTBax, COCTaBe, NOJYYEHHMH M OE30MaCHOM HCIOJIb30BAHUU
BOKHEUIIINX HEOPTaHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN
NEATEIIbHOCTH YEJIOBEKA

1.2

CdopMUpOBaHHOCTh YMEHUW BBISBISATH XapaKTepHbIE TMPU3HAKUA U
B3aMMOCBSI3b HM3YUYEHHBIX IIOHATUH, TPUMEHSATH COOTBETCTBYIOILINE
MOHATUS IPU OINKMCAHUM CTPOCHUS U CBOWCTB HEOPraHUYECKHUX
BEIIECTB M WX IPEBPAIICHUN; BBISBISTH B3aUMOCBSI3b XHMHYECKUX
3HAHWM C TOHATHSMH W MPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-
HAYYHBIX MPEIMETOB

1.3

BrageHne OCHOBHBIMH METOJIaMU HAYYHOTO TIO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUW (HAONIOJCHWE, W3MEpPEHUe, HKCIICPUMEHT,
MOJICTUPOBAHUE)

1.4

ChopMUpPOBaHHOCTh YMEHHUW OMPEEIATh BAJICHTHOCTh W CTCICHBb
OKHCJICHUSI XUMHUYECKHUX OJJIEMEHTOB B COCIMHECHHSIX Pa3InYHOTO
cocTaBa, BHJI XHMHYECKOW CBs3M  (KOBajJcHTHas, HWOHHa,
MeTaJUTMuecKasi, BOJOPOIHAS) B COCIUHEHUSAX, TUIl KPUCTALTUIECKON
PEIICTKH KOHKPETHOT'O BEIIeCTBA (aTOMHAs, MOJICKYJIIpHAs, HOHHAs,
MeTaJlITUYEeCcKast)
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1.5

CdopMupoBaHHOCTh YMEHUHN OIPEACNATh XapaKTEP Cpeabl B BOJHBIX
pacTBOpax HEOPTAHUYECKUX COCAUHEHUN

1.6

ChopmupoBaHHOCTH ~ yMEHHS  KJIACCHU(PHUITMPOBATh  XMUMHYCCKHUE
pPEaKIUM 10 PA3TUYHBIM MPU3HAKAM (YHCITY M COCTaBy pearupyromux
BCIIIECTB, TEIUIOBOMY d(dekTy peaknuu, H3MEHCHUIO CTEeleHEeH
OKHCIIGHHSI ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKIUH,  YYaCTHIO
KaTaJM3aTopa)

1.7

ChopMupoBaHHOCTh YMEHHH COCTaBJISATh YpaBHEHUS  peakIui
pa3IMYHBIX THUIOB, MOJHBIE M COKpAICHHBbIE YPaBHEHUS PEAKLIUM
MOHHOTO OOMEHA, YUUTBIBAS YCIOBUS, IPU KOTOPBIX 3TU PEAKLIMH UIYT
10 KOHIIa

1.8

CdopMupoBaHHOCTh YMEHHI MPOBOJIUTH PEAKIIMH, TOITBEPKIAAOITIE
KAQUECTBEHHBI COCTAaB  PA3JMYHBIX HEOPraHUYECKUX  BEHIECTB,
pacro3HaBaTh OMNBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB

1.9

CdopMupoBaHHOCTh YMEHUU PaCKPBIBaTh CYIIHOCTh OKHCIHTEIHHO-
BOCCTAaHOBUTEIHHBIX peaKImii MTOCPEICTBOM COCTaBIICHUS
HIIEKTPOHHOTO OajaHca ATUX PEaKIUii

1.10

CdopMupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON pEAKIUU OT Pa3IuYHbIX (PaKTOPOB

1.11

ChopMUpOBaAaHHOCT, YMEHHUM  OOBACHATH  XapakTep CMEIICHUs
XUMHUUYECKOTO PAaBHOBECHSI B 3aBUCHUMOCTH OT BHEIIHETO BO3JICUCTBUS
(mpunnumn Jle latense)

OO6m1as 1 HeOpraHUYeCcKask XUMUs

2.1

CdopMupoBaHHOCT, YMEHUM pacKpbiBaTh cMbIch Ilepuonuueckoro
3aKOHa J.. MenneneeBa 17§ JIEMOHCTPUPOBATH €ero
CUCTEMATU3HUPYIOU[YI0, OOBSCHUTEIBHYI0O W  IPOTHOCTHYECKYIO

byHKITUH

2.2

CdopmMupoBaHHOCTh YMEHU XapaKTEPU30BaTh dJICKTPOHHOE CTPOCHHE
aTOMOB XHUMHYECKUX 3jieMeHTOB 1 — 4 mepuonoB Ilepuoamdeckoit
cucTeMbl xXumuueckux odiemeHtoB .M. MenneneeBa, uCHONb3ys
MOHATHS «S-, P-, O-2JEKTPOHHBIC OPOHUTATINY, «IHEPIETUUCCKUE
YPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  W3MEHEHUS  CBOMCTB
XAMHUYECKUX JJIEMEHTOB M UX COCIWHEHUW MO MEPUOAAM U T'pymlIiam
[lepuoauueckoit cucTemMbl XuMuueckux 3seMeHToB JI.1. Menneneesa
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2.3

CdopMUpOBaHHOCT, YMEHUN XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPTaHMYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB,
MOATBEP)KIATh  CYIIECTBOBAHWE TCHETHYECKOM  CBSI3U  MEXKIY
HEOPraHWYECKUMH  BEIIECTBAMH  C  IOMOIIBI0  ypaBHEHUH
COOTBETCTBYIOIIUX XUMHUYECKUX PEaAKITHI

2.4

ChopMupoBaHHOCTP ~YMEHHMA  YCTAHABIMBATh  IPUHAIICKHOCTH
HEOPTaHMYECKUX BEIIECTB IO MX COCTaBY K OIpPEIACICHHOMY KIIaccy
(rpynme) coenuHeHul (MpOCThIEe BENIECTBA — METAUIbl U HEMETAJUIbI,
OKCHJIbI, OCHOBAHMS, KUCJIOTHI, aM(pOTEPHBIC TUIPOKCHUIBI, COJIH)

2.5

CdopMupoBaHHOCTh YMEHUHN HCMOJIB30BATh XMMUYECKYI0 CHMBOJIHKY)
st cocTaBiieHUsT (OPMYJT BEIIECTB MW ypPaBHECHUH XWMHUYECKHX
peakimii, cucreMatrueckyro HomeHkiatypy (IUPAC) u TpuBHaibHbIC
HA3BaHUS OTACIBHBIX HEOPTaHWYECKHX BEIIECTB (yrapHblii Tas,
VIJEKHUCIIBIA Ta3, aMMHaK, raiieHas W3BeCTh, HETalleHas H3BECTb,
MUTHEBAs COJIA, MUPUT U JPYTHE)

2.6

CdopmMupoBaHHOCTh YMEHHH XapaKTEepU30BaTh (OIMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTAaHUYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEP)KIATh  CYIISCTBOBAHWE TEHETHYCCKOM  CBSI3W  MEXKIY
HEOPraHWYECKMMU  BEIIeCTBAaMHM  C  TOMOIIBI0  ypaBHEHUH
COOTBETCTBYIOIINX XHMHUYECCKUX PEaAKITHIt

2.7

CdhopmupoBaHHOCTH YMEHUH TIAHUPOBATH M BHITIOTHATH XUMUYECKHIA
HKCIEPUMEHT (pa3joXKeHHe NEepoKCHIa BOAOPOJAa B MPUCYTCTBHUH
KaTaJan3aTopa, ONPENEIICHUE CPEIbl PaCTBOPOB BEIIECTB C MOMOILBIO
YHUBEPCAJTBbHOTO HMHIWKATOPA, BIMSHUAE pPa3IUYHBIX (PaKTOpOB Ha
CKOpPOCTb ~XMMHUYECKOW peakluu, peakuud HOHHOro oOMeHa,
KaueCTBEHHbIC PEaKLMU Ha Cylb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA
KaTHUOH aMMOHUS, pEIICHHE HKCIEPUMEHTAJIbHBIX 3aJad M0 TeMam
«Metamnb» u «HemeTtamib») B COOTBETCTBUM C MPAaBUJIAMH TEXHUKH
0e30mMacHOCTH NpU OOpallleHWH C BELECTBaMH M J1abOpaTOpHBIM
000py10BaHUEM; NPEJICTaBIATh pe3yIbTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (opMe 3amucu YpaBHEHUH COOTBETCTBYIOIIKUX
peaxkuii ¥ GopMyIHPOBATH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB

2.8

CdopMUpOBaHHOCT, YMEHHMM CcOOJIFOAATh TMpaBWiia IOJIb30BAHUS
XUMUYECKON TOCyAod W J1abopaTopHBIM OOOPYyIOBaHHEM, a TaKKe
MpaBujIa OOpPAICHUS C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIHSIMHU
MO BBIMOJTHEHUIO Ja00PATOPHBIX XUMUYECKUX OIBITOB
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2.9

ChopMupoBaHHOCTP ~ yMEHHMM  XapakTepuU30BaTb  XUMHUYECKHE
[IPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBILIUICHHOTO IIOJYyYEHUSI CEPHOMN
KHUCITIOThI, aMMHUaKa, a Takke cHOPMHUPOBAHHOCTH MPECTABICHUI
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00 O6HII/IX HAay4YHBIX MPUHOUIIAX ©W OSKOJOIHYCCKHX HpO6JI€MaX
XUMHWYCCKOTO IIPOU3BOJACTBA

XUMUS U )KU3HL. PacyeTsl

3.1

CdopMupoBaHHOCTh TPEICTABICHUNA O XUMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpa, POJM XUMHUH B TO3HAHUU
SBJICHUN TPUPOAbl, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpPbI
JIMYHOCTH, €€ (YHKIIMOHAJIBLHOM TPaMOTHOCTH, HEOOXOAMMOW ISt
pEelIeHHUs] MPAKTHUYECKHX 33Ja4 M 3KOJOTHMYECKH OOOCHOBAaHHOTO
OTHOILIEHHS K CBOEMY 3J0POBbIO U IPUPOJIHON CpeENE

3.2

CdhopmupoBaHHOCTH YMEHUI KPUTHUYECKU aHAJIU3UPOBATh
XUMHUYECKYI0 HH(OpMaLMIO, TOJYyYaeMyl0 U3 pa3HbIX HCTOYHHMKOB
(cpeacTBa MaccoBOM KOMMYHHUKAIUH, ceTh IHTEpHET U Ipyrue)

3.3

ChopmupoBaHHOCT, YMEHUN COONIOATh MpPaBUia 3KOJOTHYECKH
[1€J1€CO00PAa3HOro MOBEACHUS B OBITY M TPYIOBOM IEATEIBHOCTH B
[EJSIX COXPAHEHHWs] CBOErO 3/0POBbsl U OKpYXarollell NpHpoIHOi
cpenabl

3.4

Oco3HaBaThb OMACHOCTb BO3JEHCTBUA HA JKUBBIE OPraHU3MBI
OIPEEIICHHBIX BEIIECTB, MOHUMasl cMbIci nokazarens [1/IK, noscusaTe
Ha MpUMepax CrocoObl YMEHBUICHUS U MPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHICTBHSI HA OPTaHU3M YEJIOBEKA

3.5

ChopMupoBaHHOCTP ~ yMEHHH  TPOBOAWUTH  BBIYUCICHUA  C
MCIIOJIb30BAHUEM TOHSTHUSI «MaccoBasi JIOJS BEIIECTBA B PacTBOPEY,
O0OBEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKHX PEAKIUSIX, MACCHI
BEI[ECTBA MU O0BbEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM O0BEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIIMU BEIECTB,
TerioBoro 3¢ @dexra peakuuy Ha OCHOBE 3aKOHOB COXPAHEHUsI MacChl
BEIECTB, IPEBPAILICHUS U COXPAHECHUS YHEPTUH

IIpoBepsieMble 3JIEMEHTBI COACPKAHUSA

Kon [IpoBepsieMblil 2JIIEMEHT COIEPKAHUS
1 Teopernueckre OCHOBBI XUMHUU
1.1

XUMUYECKUil 3ieMeHT. AToMm. fnpo aroma, H30TOMNbL. JIEKTPOHHAs
000J104Ka. DHEPreTUUYEeCKUEe YPOBHHU, TOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-,
d-anemenThl. OCOOCHHOCTH paclpe/eliCHHs AJIEKTPOHOB 1O OpOUTAIsIM B
aTOMax  JJIEMEHTOB  IEPBBIX  YETHIpEX  MEPUOAOB.  DIJIEKTPOHHAas
KOH(UTrypaiusi aTOMOB
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1.2

[lepuonnueckuii 3akoH u [lepuoanueckas cucteMa XMMUYECKUX HJIEMEHTOB
JI.1A. MenneneeBa. Cps3p nepuoaumyeckoro 3akoHa u llepuogmueckoit
cucteMbl xuMmMuueckux dnemeHToB J[.M. MenaeneeBa ¢ COBpEMEHHOU
TEOpUEH CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHUSI CBOMWCTB
XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB
[0 rpynmnaMm M IepuoiaM. 3HAYEHHUE NEPUOJAMYECKOrO 3aKOHA B Pa3BUTUHU
HayKU

1.3

Crpoenne BemecTBa. XHMHMUYECKass CBs3b. Buabsl XMMHYECKOH CBS3H
(KoBaJICHTHasl HEMOJSIpHAs W TOJSpHAas, MOHHAsA, MeTajaudeckas). VoHsl:
KaTUOHBl U QHUOHBI. MeXaHU3Mbl 00pa30BaHMS KOBAJEHTHOW XUMHYECKON
CBs3U (OOMEHHBIN M TOHOPHO-aKUENTOPHBIN). BomopoaHas cBs3b

1.4

BaneHTHOCTE. SHCKTpOOTpI/II_[aTGJIBHOCTB. CreneHb OKHUCIICHUS

1.5

BemiectBa MOJEKYJISIPHOTO U HEMOJIEKYJSIPHOTO  CTPOEHHUA. 3aKOH
[MOCTOSHCTBA COCTaBa BEILIECTBA. THIbl KPUCTAUIMYECKUX PEIIETOK.
3aBUCMMOCTh CBOWCTBAa BEHIECTB OT THMA KPUCTAUIMYECKOW PEIICTKH.
[loHsiTHE O AUCNEPCHBIX cUcTeMaX. VICTHHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10JIs1 BELIECTBA B pacTBOPE

1.6

Knaccuduxanus HEOPraHUYECKUX COCTMHEHU. Howmenknatypa
HEOPTAaHUYECKHUX BEIIECTB

1.7

Xumuueckass — peakiusa.  Kmaccudukamus  XUMHUYECKUX — peakiuil B
HEOPraHUYECKOW W OPraHWYECKOM XUMHHM. 3aKOH COXPAHEHUS MAacChl
BEIIECTB, 3aKOH COXPAHCHUS M MPEBPALCHUS DHEPrUU IMPU XUMHUUYECKHUX
peaKLMsIX

1.8

CKOpOCTh peakiuu, ee 3aBUCUMOCTb OT Pa3IMYHBIX (haKTOPOB

1.9

OOpatumbie peakiuu. XUMHUYECKOe paBHOBecue. DakTOpbl, BIUSIONINE HA
COCTOSIHME XUMHUUeCKOoro pasHoBecus. [Ipunnun Jle [latense

1.10

DnekTponuTrdeckas aucconuanus. CunpHbIe U caadbie AIeKTpoauTsl. Cpenal
BOJHBIX PACTBOPOB BEIECTB: KHUCJas, HEHUTpallbHasl, IIeTOYHAas. Peakmuu
WOHHOI0 0OMeHa

1.11

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC pPCaKInu

Heoprannueckas xumust

2.1

Hemetannel. Ilomoxenue HemertamoB B Ilepumoguueckont — cucteme
xuMHueckux djeMeHtoB .M. MeHnmeneeBa M OCOOCHHOCTH CTPOSHUS
aToMoB. Du3nyeckre CBOMCTBA HEMETAUIOB. AJUIOTPOIMS HEMETAIoB (Ha
npuMepe Kuciopoaa, cepol, hocdopa u yrieponaa)
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2.2

XUMUYECKHE CBOWCTBA BAXKHEHIIMX HEMETAIJIOB (rajoreHoB, CEpbl, a30Ta,
dochopa, yriaepoga W KpeMHHS) M HUX COCAMHEHUU  (OKCHJIOB,
KUCJIOPOJCOJIEPKAIUX KHUCJIOT, BOJAOPOAHBIX coenuHeHuit). Ilpumenenue
Ba)KHEUIIIMX HEMETAJJIOB U UX COCIMHEHUI

2.3

Metambl. [lonoxenne mertamnmoB B lleproanyeckord CUCTEME XMMHYECKHUX
hnemenToB J[.MI. MeHnneneeBa. (OCOOCHHOCTH CTPOEHHUS AJICKTPOHHBIX
o0os0uek aroMoB MeTauioB. OOmue (QuU3MYECKUe CBOMCTBA METAJIOB.
CruiaBel METAIOB. DJIEKTPOXUMUYECKUN psii HANPSHKEHUN METAIIJIOB

2.4

XHUMHUYECKHE CBOMCTBA BAXKHEHIIMX META/UIOB (HATpPUH, KaJIUM, KaJblIHM,
MarHui, aJlOMUHUN, IIUHK, XPOM, JKEJIe30, Me/Ib) U UX coeauHeHuil. Oomume
criocoObl TTOTydeHUst MeTasuioB. [IprMeHeHne MeTaioB B OBITY M TEXHUKE

2.5

['eneTHueckas CBiA3b HCOPraHNYCCKHUX BCIICCTB, IIpUHAIJICKAITNX
K Pa3JIMYHbIM KJIaCCaM

XUMUS U )KU3HD

3.1

Posp XuMun B oOecrnieueHUH BKOHOI‘I/I‘-ICCKOﬁ, BHGPFCTH‘{GCKOP'I )51 HHHICBOﬁ
6C3OH3CHOCTI/I, pa3sBUTHU MCIWUIMUHLI. ITonsiTne o Hay4YHbIX MCTOAAX
ITIO3HaHN BCIICCTB U XUMHNYCCKHUX peaKum”I

3.2

[IpeacraBnennss 00 OOMX HAyYHBIX MPUHUUIAX [TPOMBIIUIEHHOTO
[TOJIyYEHHs] BOXHEUIINX BEIIECTB. YEIIOBEK B MUPE BEIIECTB U MATEPUAIIOB:
BAKHEHMIIIME CTPOUTENIbHBIE MAaTepualibl, KOHCTPYKLIHOHHBIE MaTEpHUalbl,
KpaCKH, CTEKJIO0, KEpaMHKa, MaTEpUAJIbI Ul JJIEKTPOHUKHU, HAHOMATEpHUaJlbl,
OpraHUYECKUE U MUHEPAJIbHBIE YI00pEeHNUs

3.3

XuMus U 370pOBbE 4YEJIOBEKA: IMpaBWJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuja OE30MaCHOTO HMCIOJIb30BAaHUS MPENapaToB OBITOBOM

XHUMHU B HOBCCI{HCBHOﬁ KN3HHU
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