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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTENbHBIX OpraHu3aunuax Poccuiickoit
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MporpamMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTAaTOB OOy4YeHHST U TpeOOBaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TPUPOJHON cpene. Peanusyercs Xumuuyeckoe oOpa3oBaHuE
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWU TIPUPOJBI M B MaTEPUAIBHOW XKU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
OPUPOABLl M YEJIOBEKa, KOTOpoe (OpMUPYETCS B XMMUU HA OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMHU, XHMMS CTaJIA
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTMYECKON O€30MaCHOCTH U OXPaHBbI 3J0POBBSI.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 UM I  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIIEIIHOTO BKJIKYEHUS B JKU3Hb COLMYMa, NPOJOJLKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmiass M HeopraHUYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera o0ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHMsSI BCEro MHOTooOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajsa U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIVHEHNN, a TAaKXKE€ Ha YPOBHE CTEPEOXUMHUYECKMX M DIJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
c(hOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs NEpPBOHAYATIbHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUsI, O XUMHUUYECKOU PEAKLIUH.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD) O0YyYaromMMcs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, a TAKXKE O XUMUYECKHX PEAKLUMIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHMMAHUIO B3aUMOCBS3HM XUMHHM C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBAaTHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYUMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHMS OpPUEHTHPOBAaHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJAHBIX SIBJICHHM IyTEM HKCIIEPUMEHTa U
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B rmiaHe pemeHus 3agad  BOCIHTAHWSA, Pa3BUTHS M COLMAIM3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3IMuYHBIX BHJOB JESATEIBHOCTH: pEUIeHHs NpoOsieM, MOWUCKa, aHalu3a u
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUU Kak Ha YpOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKOM HAayKHd Kak O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHUSI TJIABHBIMH IEJSIMU W3Y4YEHUS TpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE sI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH IOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMS
BCIIECTB M XUMUYECKUX pEaKIui, HEOOXOMMMBIX ISl MPUOOpETEHHUS
YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NPETNolaBaHNM XWUMHH B OOJIBIICH CTETMEHW OTHAETCA  MPEANOYTCHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHUS 3HAHWUN M NMPUMEHEHUS WX B PEaTbHOMW KU3HU
JUTSL pEIIeHUS TTPAaKTUYECKHUX 3a]1a4.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAlONMMXCS  KJIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMITCTCHIIUH), WMEIOIIMX YHUBEPCAJIbHOE 3HAYCHUE JUIS PA3JIMYHBIX BHUIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XWUMHUH, a TakXkKe i1 OICHKH C TO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YJarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO TPUOOpETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHpOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBICHHOCTH XWUMHUH, €€ BaXKHON POJM B PEHICHHH TI00aIBHBIX MPOoOsIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIP30BAHUS TIOMYyYEHHBIX 3HAHWWA I TPHHITHS TPAMOTHBIX DEIICHUHA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Ynca0 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BEIIeCTB. [omoJorus, u30Mepus. XUMHUYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaKHEUIIUX MPEICTAaBUTEIEH KJIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB I10 MPEBPAIICHUI0 OPTAaHUYECKUX BELIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMeIlleHUss M TOPEHMs), HAXOXKICHHE B MPUPOAE, MOIyYEeHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPHU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu rajoreHMpOBaHMUs U HUTPOBAHUS), MOJYYEHUE U MPUMEHEHHE. T01yon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



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

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUICCKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BEIIECTB WK TPOIYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHUE), NpUMEHEeHHe. BoJopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMM, KaueCTBEHHasl Peaklus Ha MHOIOAaTOMHBIE CIHPTHI). JleiicTBHE Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

@deHoJ: CTPOCHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMaNBIETWA, AaleTAIbIETHA: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHUYECKHE CBOWCTBAa (B3aUMOJACHCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
IpoBeJcHNE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJAYKTa PEaKIUH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

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

DOKCIepUMEHTAIbHBIE METOJbl HM3YYCHHs] BEIIECTB W WX MPEBPAIICHUI:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJIMMEPU3ALNU, CPEIHSS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C 00pa3llaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJIa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpesesieHusl 3JEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xumudeckux aneMeHToB Jl. M. MeHnaeneeBa ¢ COBpEMEHHOU TEOPUEW CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKas CBs3b. BHAbl XWMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKkUuenTopHslii). BomopoaHas cBsA3b. BaneHTHOCTb. OJIEKTPOOTPULATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTHEe O OuCHEpCHBIX cucTeMax. VICTHHHBIE M KOJUIOWJIHBIE PaCTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanuss —XUMHUECKMX — peakiuii B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumudyeckoe paBHoBecue. DakTOphl, BIUSAIOIIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3y4YEHHsS BEIIECTB W HX NPEBpALICHUN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3aTOPA, ONPEACICHUE CPEIbl PACTBOPOB BELIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX pEakluid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa NpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KACIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue guiznueckue cBoicTBa MeTalioB. CIIaBbl METAJIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCTIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBUE TUIPOKCHA ATIOMHHUS C PacTBOpaMHU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIU OAHO
13 BEUIECTB UMEET IPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCrieUYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMUIAX [POMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl sl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE U MHUHEpAJIbHBIC
yaoOpeHus.

XuMus W 3J0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKod XxuMuM B 11 Kilacce OCyIIECTBIISETCS Uyepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIE MOPOIBI, TTOJIC3HBIC HCKOTAeMbIEC, TOTLIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHUYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHaJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJlbTaTaM OCBOCHUS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJAHULIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH KU3HEHHBIE TIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMUd POCCUHCKOTO TPaKJAHCKOro OOIEeCTBa, MPUHATBIMH B OOILECTBE
HOpMaMU U TIpaBWJIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIbITa I103HABATEJILHOM M MPAKTHUYECKON JeATEeIbHOCTU
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U TPUHUMATh MOTHUBBI, HaAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOILECCY TBOpPYECTBA B O0OJACTH TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl IIEHHOCTEM 310poBOTO M 0Oe3omacHoro oOpasza IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHMMAaHUSl LEHHOCTH TNPAaBWJI HMHIUBUAYAIbHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPOodeccruil pa3InyHOro poja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peanu3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIUX BpEHd OKPYKaAIOUIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TJI00ATBHBIX MPo0ieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C IEJbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENpEephIBHOMY  0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEHU(PUKY METOOB TO3HAHUA,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHBIC NEeWCTBHs (TIO3HABaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABJICHHBIMU LICJISIMH;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHUYECKOU
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
pEaKLNii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS TMPAaKTUYECKUX 3aJad, MPUMECHEHHUIO Pa3IUYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanuM3upoBaTh WH(MOPMAILMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KadecTBE CpeAcTBa Mpu pabore ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgiajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH J1efiCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIIOJIHEHUN
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HMCCIIEIOBAHMNA MYTEM COTJIACOBAHHS TMO3UIUI B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh MpeajaraéMblii ajiroput™m ACHCTBUN Mpu
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH HAa OCHOBE CaMOaHalM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



opuponbl, B (OPMHPOBAHMM MBIIUIEHUWS W KyJbTYypbl JIMYHOCTH, €&
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHA (XMMHYECKHI 3IIEMEHT, aTroM, JJEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJIPHBIM 00BEM, YIIIEPOJHBIN CKeleT, (YHKIMOHANbHAS TpYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
opranudeckux BemiecTB A. M. bymiiepoBa, 3aKOH COXpaHEHHsI MAcChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€e30MacHOM HCIIOJIb30BAaHUM BaKHEHIIMX OPTraHWYECKHUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
ONMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUIN OPraHUYECKUX COSANHEHUM;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHMYE€CKUX BELIECTB ISl WIUIIOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne coequHeHur (yrieBOJOpOAbl, KHUCIOPOA M a30TCOAEp Kallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenknatype (IUPAC), a Takkxe NpUBOIUTH TPUBHAIBHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATUJICHTJIMKOJb, TIUUEPHUH, (eHOoJ, (popMalbaerus, aleTaabAerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOXKECHHUSI TEOPUU CTPOCHHS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTH1, MypaBbUHAsl M YKCYCHas KHUCJOTHI, TJIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiMu 1O H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBJICHUMN (HaOJIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/Iol U J1abOpaTOpHBIM OOOpPYJOBAaHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOPATOPHBIM O0OpPYJOBAaHUEM, TPEACTABIATh PE3yJbTATh
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBUS Ha >KUBBIC OPTaHU3MBI OINPEACIEHHBIX OPTraHMYECKHUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOAAX ITO3HAHUS BEIICCTB M
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OOImas ¥ HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIISI PEIICHHS TPAKTHYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTUYECKAS JIUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILICHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHHUH U 0€30MMaCHOM HCTOJIb30BAHUM BOXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUN BBISIBIATH XapaKTE€pPHbIE MPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (GOpMyJd BEIIECTB M  YPaBHEHHM XMMHUYECKHUX  pEaKIui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEAENISITh BaJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHasl, METAJUIMYECKAs ), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUH (MPOCThIE€ BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUbl, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COEIMHEHUN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBS3M MEXIYy HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCJIOBUSL, ITPU KOTOPBIX 3TU PEAKIIMU UAYT 10 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PACKphIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (nmpunuui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIIeMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO U3 YYaCTBYIOIIMX B peakLUU
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM ¥ J1TabopaTOpHBIM OOOPYIOBAaHMEM, a TaKXKe IMpaBHiIa OOpaIleHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEePOKCUIAa BOAOPOJAa B MPUCYTCTBUU KaTalIM3aTOpa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTABHBIX 3aJa4 0
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakUuil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTHXx);



chOpPMHPOBAHHOCT, ~ YMEHHA  COONIIOMATh  TpaBWja  JKOJOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CHocoObl YMEHBIICHHS U
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX W CJIA0OBHUIAIIUX OOYYaIOIIUXCS: YMEHHE HWCIIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HanmenoBanue
Ne KommuecTtBo OcHOBHBIE BUJIBI IATEILHOCTH
pas3zenoB U TeM [IporpamMmmHoOe copepxaHue
n/m 4acoB oOyJaromuxcs

y4eOHOro MpeaMeTa

Pasznes 1. Teopernyeckre 0OCHOBbI OPraHUYECKON XUMHU

1.1 [IpeameT opraHUYECKOI
xuMuH. Teopus
CTPOCHUSI OPTaHUYECKUX
coeqnHeHni A.M.

byTtiepoBa

3

[Ipenmer opraHnyecKor XUMHUU: €€
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B
[MOJTy4Y€HUH HOBBIX BEILIECTB U
MarepuanoB. Teopus CTpOeHUs
OPTraHUYECKUX coeqnHeHnn A.M.
byTtiepoBa, €€ OCHOBHBIE TTOJIOKEHUS.
CtpykTypHbIe (HOPMYITbI OPTaHUYECKUX
BEILIECTB. | oMoorns, n30Mepusl.
XUMHUYECKAsI CBSI3b B OPraHUYECKUX
COCIMHEHUAX: KPAaTHBIE CBS3HU, O- U II-
CBSI3H.

[IpencraBnenue o kiaccudukanuu
opranunyeckux Bemiects. HomeHnknarypa
OPraHUYECKUX COCIMHCHUN
(cucrteMatnueckas) U TPUBHAIbHBIC
HA3BaHUS BAKHEUIINX MIPEICTABUTEIICH
KJIACCOB OPraHUYECKUX BELIECTB.
JKCIepUMEHTAJbHbIE METOAbI

U3y4YeHHs BellleCTB U UX NMpeBpaleHuii:

PackpbIBaTh CMBICH U3y4a€MbIX MOHATHN
(BBISIBJISITH MX XapaKTEPHbIC TPU3HAKH ),
YCTAHABJIMBATh UX B3aUMOCBS3b.
[[pUMEHSTH MOJOKEHUS TEOPUU CTPOCHUS
oprannueckux Bemects A. M. bytieposa
1151 OOBSICHEHU S 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTAaBa U CTPOCHMUS.

M cronb30BaTh XUMUUYECKYHO CUMBOJIMKY
11711 COCTABJICHHS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) (OpMyJT OPraHUYECKUX
BEILIECTB.

OnpenensiTe BUABI XUMUYECKOUN CBA3U
(oMHapHbBIE, KPATHBIE) B OPraHUYECKHUX
COCMHCHUSIX.

PackppIBaTh pOJIb OPraHUYECKOW XUMUU B

MPUPOJIE, XapaKTePU30BaTh €€

26




* JleMOHCTpauu:

- O3HAKOMJICHHE C 00pa3iamMu
OpraHUYeCcKUX BEIIECTB U MaTepuajaMu Ha
X OCHOBE;

- ONBITHI TIO MPEBPAIIEHUIO OPTAHUYECKUX
BEIIECTB MTPU HarpeBaHuu (TIJIaBJICHUE,
00yTJIMBaHKE U TOPEHUE).

- JlaGopaTopHBbIE OIBITHI:

- MOJICJIUPOBAHUE MOJIEKYJT OPTaHUYECKUX
BEIIECTB

3HAYEHHUE B )KU3HU YETIOBEKA,
WJUTFOCTPHPOBATH CBS3b C IPYTUMH
HayKaMH.

Ha0mronaTh M OKUCHIBATh
TTEMOHCTPAIIMOHHBIE OTBITHI, POBOIUTD U
OTHMCHIBATH JTAOOPATOPHBIE OIBITHI U
MPaKTHYECKHUE PAOOTHI

Hrtoro no pazueny

Pasznes 2. YrieBoaopoanbl

2.1

[IpenenbHbIE
YTJIEBOJIOPOBI - AITKAHbI

AJIKaHBI: COCTaB U CTPOCHHUE,
rOMOJIOTHYECKUH psia. MeraH u 3TaH -
MPOCTEUIIINE TPEACTABUTEIIN AITKAHOB:
COCTaB, XMMHUUYECKOE CTPOCHHUE,
dbu3nYecKre 1 XUMUYECKHE CBONCTBA
(peakiuu 3aMelIeHusI ¥ TOPEHUs),
HaXO0XJCHHUE B IPUPOJE, ITOJTYYEHUE U
MPUMEHECHHUE

PackpbIBaTh CMBIC] U3y4a€MbIX MOHATHN
(BBISIBJISITH MX XapaKTEPHBIC TPU3HAKH ),
YCTaHABJIMBATh UX B3aUMOCBSI3b,
MCMOJIb30BaTh COOTBETCTBYIOIINE
MOHSITUS MPU ONMMCAHUM COCTaBa,
CTPOCHHUS U TIPEBPAIIEHUM OPraHUYECKUX
COCUHCHUM.

2.2

HenpenenvHbie
YTJIEBOIOPO/BL: AJIKEHBI,
AJKAJUEHBI, aJIKUHbI

AJIKEHBI: COCTaB U CTPOCHUE,
FOMOJIOTHYECKUM PSZl. DTUIIEH -
MMPOCTEUILINI TPEACTABUTEIb ATKEHOB:
COCTaB, XUMHUYECKOE CTPOCHHE,
bu3nUecKre 1 XMMUYECKUE CBOWCTBA
(peakuuu rugpupoOBaHus,
rajOreHUPOBAHUS, THIPATALINH,

cnonb30BaTh XMMUYECKYHO CUMBOJIUKY
17151 COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIl€HHOMN) (OpMyJT OPraHUYECKUX
BEILECTB.

Y cTaHaBIMBATh MIPUHAICKHOCTD
BEILECTB K OIPEICIEHHOMY KJIaccy
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OKHCJICHHS ¥ TIOJIUMEPU3ALINH )
HaXO0XJICHUE B IIPUPOJIE, TOJTyUCHUE U
MIPUMEHCHHUE.

AnkaaueHsl: Oyraauen-1,3 u
MeTUIOyTagueH- 1,3, XuMuueckoe
CTpPOCHHE, PEaKIIUsl OJIUMEPU3ALIUH,
MpUMEHEHHE (JIJI1 CHHTE3a IIPUPOJTHOTO U
CHHTETHYECKOTO KayuyKa M PEe3UHBI).
AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOEHHUSI, TOMOJIOTUYECKUM PSIJI.
ALIETUJICH - POCTEUIINN MPEICTABUTEND
QJIKUHOB: COCTaB, XUMHUUYECKOE CTPOCHHUE,
(bu3uIECKUe 1 XUMUYCCKHE CBOMCTBA
(peakuuu rugpupoBaHus,
rajoreHUPOBAHUS, TUIPATALIMN TOPEHUS),
HaXO0XXJICHUE B MIPUPOJIC, MOJTYyUCHUE U
MPUMEHECHUE

2.3

ApoMaTH4ecKue
YTJIEBOIOPO/IbI

ApeHbI: 0CH30J1 ¥ TOTYOJI, COCTaB,
XUMUYICCKOE CTPOCHUE MOJICKY/I,
(bU3UIECKUE U XUMUICCKHE CBOMCTBA
(peaxiuuu raJoreHUpoOBaHUs U
HUTPOBAHMS ), IOTYYCHUE U TIPUMECHECHHE.

Brusiare 0eH3071a Ha OPraHU3M YeJIOBEKa.

[' eHeTHYeCKas CBS3b YIJI€BOAOPOJ0B

YTJIEBOJIOPOJIOB 10 COCTaBY U CTPOECHHUIO,
Ha3bIBATh UX IT0 CHCTEMaTHYCCKOM
HOMEHKJIAType; MPUBOAUTH TPUBHAILHBIE
Ha3BaHMS OTJICIbHBIX MIPEJACTaBUTEIICH
YIJIEBOJOPO/IOB.

OnpenensTe BUAb XUMUYECKOMN CBSI3U B
MOJIEKYJIaX YIJIEBOJAOPOIOB;
XapaKTEpU30BaTh 3aBUCUMOCTh
PEaKIIMOHHON CITIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3U.

XapakTepu3oBaTh COCTaB, CTPOCHUE,
MpUMEHEHNE, GU3HISCKUEC U XUMUICCKUC
CBOMCTBA, BaYKHEHUIITE CIIOCOOBI
MMOTYYSHHS] TAITUYHBIX MPEICTaBUTEICH
Pa3JIMYHBIX KJIACCOB YTJIEBOIOPOJIOB
(MeTaHa, aTaHa, dTUJICHA, alleTUJICHA,
Oyranuena -1,3, 6eH30i1a, TOIyOsa).
BBISBISATh TEHETUYIECKYIO CBSI3b MEKITY
YTIIEBOJOPOIAMH | TIOTBEPKAATH €€
HaJTMYHE YPAaBHECHUSAMU
COOTBETCTBYIOIINX XUMUYECKUX PEaKITUi
C MCTIOJIb30BAaHUEM CTPYKTYPHBIX

dhopmyi.
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2.4

[TpupoIHBIC HCTOYHUKH
YTIIEBOJIOPOIOB U HX
nepepadboTKa

[Ipupoanslii ra3. [lomyTHeie HePTAHBIE
ra3pl. He)tp 1 €€ npoucxoxaeHue.
CriocoObl iepepaboTKu He(TU: TePEroHKa,
KPEKHUHT (TEpMHUYECKUH, KATaTUTUYECKU ).
[IpoaykTsl nepepaboTku HEDTH, UX
[IPUMEHEHUE B ITPOMBILLIICHHOCTH U B
ObITy. KaMeHHBII yroib U IPOIYKThI €ro
nepepaboTKu.

JKCIePUMEHTATbHbIEC METObI
W3y4YeHHs BeleCTB U UX NpeBpaleHuii:
* JlemoHCcTpanuu:

- kosutekiuu «Hedte» u «Yrouby;

- BuzaeopparmeHT «Bynkanuzanus
PE3UHBD.

- JlaGopaTOpHBIE OIBITHI:

- KaueCTBEHHOE ONpeJIeJICHUE yriepoaa u
BOZOPO/1a B OPraHUYECKHUX BEILECTBAX;

- 03HAKOMJIEHHE ¢ 00pa3liamMHu IjIacTMacc,
Kay4yKOB M PE3UHBIL;

- MOJEJIMPOBAHUE MOJIEKYJ
YIIEBOAOPOIOB U TAJIOr€HOIIPOU3BOAHBIX.
- IlpakTuueckue paboOTHI:

Ne 1. ITosmyueHue sTUIEHA U U3YYEHHE €TO
CBOWCTB.

XapakTepu3oBaTh HICTOYHUKU
YTIIEBOIOPOJAHOTO CHIPBS (HEPTD,
MPUPOIHBINA ra3, yroJyb), CIOCOObI KX
nepepadoOTKU U MPAKTUYECKOE
PUMEHEHHE TIOy4YaeMBbIX POJAYKTOB.
M crionb30BaTh €CTECTBEHHO-HAYUHbIE
METO/IbI IO3HAHUS - IPOBE/ICHNE,
HaA0JII0/IEHUE U OIUCAHUE XUMHUECKOTO
hKCIIepUMeHTa (J1a00paTOpHBIE ONBITH U
MpPaKTUYECKHUE PabOThI).

CnenoBaTh npaBuiiam 0e301acHON
paboThI B J1a0OPATOPHUH MTPU
MCIIOJIb30BAHUU XUMUYECKOU MOCY/IBI U
0o0opy/10BaHUs, a TAK)KE MpaBUIaM
oOpallleHHsI C BEIECTBAMU B
COOTBETCTBUH C UHCTPYKIIUSIMHU
BBITIOJTHEHHSI TAOOPATOPHBIX OTIBITOB H
MPAKTHUECKUX pabOT MO MOIYICHUIO U
M3YYEHUIO OPTaHUYECKHUX BEIIECTB.
[IpencTaBisTh pe3ynbTaThl SKCIIEPUMEHTA
B (hopme 3amnvcu ypaBHEHUIH
COOTBETCTBYIOIIMX PEaKLUUN U IeTaTh
BBIBOJIBI HAa UX OCcHOBE. [IpoBOANTH
BBIYHMCIICHUS JIJISI OTIPEICTICHUS
MOJIEKYJISIPHOUN (POPMYJIIBI OPTaHHYECKOTO
BEIIECTBA, 10 YPABHCHUIO XUMUYECKON
peaxIuu.
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» PacuétHrble 3agaun:

- ONpEACIICHUE MOJICKYJIIPHON (hOPMYITBI
OPTraHUYECKOTO BEMIECTBA IT0 MACCOBBIM
TTOJISIM aTOMOB XHUMHYECKHX 3JIEMEHTOB;

- Pacy€ThI 10 YPAaBHEHUIO XUMHYECKOU
peaKuuun

CaMOCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBIISITh CBOIO MIO3HABATEIBHYIO
NESATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYNIOBOK y4eOHON

e TENBHOCTH

Htoro no pazneny

13

Pasznen 3. Kucijiopoacoaep:kaiue Oprannyeckue coeIMHeHus

3.1

Cnouptel. @eHon

3

[IpenenbHbIe OTHOATOMHBIEC CIIUPTHI:
METaHOJI U ITAHOJI, XUMHUECKOE CTPOCHHUE,
bu3nuecKrue 1 XMMUYECKUE CBOWCTBA
(peakiuu ¢ aKTUBHBIMHU MeTaJllaMH,
raJIoreHOBOJIOPOaMH, TOPEHHE),
npuMeHeHue. BogopoaHas cBsi3b.
du3nosIornuecKoe JeHCTBUE METaHoa U
STaHOJIa HA OPTaHW3M YEJIOBEKA.
MHOroaTOMHBIE CIUPTHI: STUJICHTJIUKOJIb
U TJIMIEPUH, XUMUYECKOE CTPOCHHUE,
dbu3nUecKre 1 XUMUYECKUE CBOWCTBA
(B3aMMOJICMCTBHE CO MICIOYHBIMU
MeTaJlJIJaMU, KAUeCTBEHHAs peakiys Ha
MHOT'OATOMHBIE CITUPTHI).
DU3MO0TOTUYECKOE IEMCTBUE HA OPraHU3M
yenoBeka. [[pumenenre runepuHa u
DTUIICHT KOS,

PackpbIBaTh CMBIC U3y4a€MbIX MOHATHN
(BBISIBIIATH MX XapaKTEPHbBIC TPU3HAKH),
YCTaHABJIUBATh UX B3aUMOCBSI3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE
MMOHSITUS MPU ONMMCAHUM COCTaBa,
CTPOCHHUS U TIPEBPAICHUN OPTaHUYECKUX
COCIMHCHUM.

M crnonb30BaTh XUMUYECKYIO CUMBOJIMKY
17151 COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIE¢HHOMN ) (OpMyJT OPTaHUYECKUX
BEIICCTB.

Y cranaBiIMBaTh MPUHANICKHOCTD
BEIIECTB K OINPEICTICHHOMY KJIacCy IO
COCTaBY U CTPOECHUIO, Ha3bIBATh UX I10
CUCTEMATUYECKOM HOMEHKIIATYypE;
[MPUBOJAUTH TPUBUAJIbHBIC HA3BAHUS

30



®enon. CTpoeHne MOJIEKYIbI, PU3NYECKUE
1 XHMUYECKHE CBOMCTBA (heHoa.
TokcuuHocTh (peHomna, ero
¢du3nonIornUecKoe AeiicTBUE Ha OPraHu3M
yenoBeka. [[pumenenue gpeHona

3.2

AJIbIETHIBI.
KapOoHOBbBIE KHCIIOTHI.
CrnosxxHblie 3hupbI

Anbaerunbl: GOpMalTbICTHI |
areTanbAeTul, XUMUYECKOe CTPOCHHUE,
bu3HYecKre 1 XUMUUYECKHE CBOWCTBA
(peakiuy OKUCIICHUSI U BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIUH ), IOJTyYEHUE U
pUMEHEHHE.

OaHOOCHOBHBIE TIpeIETbHbBIE KAPOOHOBBIC
KHCJIOTHI: YKCYCHAsI KUCJIOTa, XUMHYECKOe
cTpoeHre, (GU3NIECKUE U XUMHUCCKHEC
cBoOMCTBA (0OIIME CBOMCTBA KUCIIOT,
peakuus 3TepuduKanum), NoayyeHue u
npuMmeHeHue. CTeapruHOBasi U OJICMHOBAs
KHCIIOTBI KaK TIPEICTAaBUTEIIA BBICIITHX
KapOOHOBBIX KUCIOT. Mbllla KaKk Con
BBICIINX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE
IIEVCTBUE.

Crnoxxable 2UPBI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ MIPOIIN3 CIIOKHBIX

h(upoB. Kupsl kak

OTJICJIbHBIX MIPEACTABUTEIICH

KU CJIOPOJICOICPKAIMNX COCTUHEHHUIM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHUe, GU3HIECKUE U XUMUICCKUE
CBOMCTBA, Ba)KHEHIIINE CIIOCOOBI
[MOJTYYEHHS] TAUYHBIX MPECTaBUTENEH
Pa3JIMYHBIX KJIACCOB
KHCJIOPOACOIEPKAIIUX COCTUHEHUIN
(MeTaHoOa, 3TaHOJIA, TIIUIIEpUHA, (eHoa,
dbopmainbieruaa, aleraibaerua,
YKCYCHOU KUCJIOTBI, TJIFOKO3BI, CAXapo3bl,
KpaxMalia, 1eJUTI0JI03b1); BBISBIISITh
F€HETUYECKYIO CBA3b MEXK1Y HUMH U
MOATBEPkKAATh €€ HATUYUEe YPaBHCHUSIMU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUIt
C UCIIOJIb30BAaHUEM CTPYKTYPHBIX
dbopmy.

OnuceIBaTh COCTaB, XUMUYECKOE
CTPOCHHE U IPUMEHEHHE KUPOB,
XapaKTeprU30BaTh UX 3HAUCHUE JJIS
PKU3HEJEATEIbHOCTA OPTaHU3MOB.
Oco3HaBaTh OITAaCHOCTH BO3/ICUCTBHUS HA
PKWBBIE OPTaHU3MbI OMPEEICHHBIX
OpTraHUYECKUX BEIIECTB, MOACHAThH Ha

puMepax CrocoObl YMEHbIIEHUS
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[TPOU3BOIHBIC IIMLEPUHA U BBICIINX
KapOOHOBBIX KUCIOT. [ HApOIN3 KUPOB

3.3

YTrineBoabsl

YTeBobI: COCTaB, KJIacCH(PUKAIUSI
YIIEBOAOB (MOHO-, TU- U TIOJIUCAXAPU/IBI).
[J1r0K03a - IPOCTEUIINI MOHOCAXAPUL:
0COOEHHOCTH CTPOEHHS MOJIEKYJIbI,
bu3nUecKrue 1 XMMUYECKUE CBOWCTBA
[JIFOKO3bI (B3aUMOJICUCTBUE C
ruapokcuom meau(Il), okucinenue
aAMMHAYHBIM PaCTBOPOM OKCHJIA
cepeOpa(l), BocctaHOBIIEHHE, OpOKEHUE
[JIFOKO3b1), HAXOXKJICHHUE B IPUPO/IE,
PUMEHEHHUE TITFOKO3bI, OMOJIOTHYECKas
POJIb B KU3HENESITEIILHOCTH OpraHu3Ma
yenoBeka. DorocunTes. OpykTo3a Kak
U30MEP TIIFOKO3bI.

Caxapo3a - npeACTaBUTENb TUCAXaAPHUIOB,
THIPOJIU3 CaXxapo3bl, HAXOXKICHHUE B
npupoje u npuMenenue. Kpaxman u
[IEJUTI0JI03a KaK MIPUPOIHBIC TOTUMEPHI:
CTpPOEHHE KpaxMaja U LeJUTI0I03bI,
du3nUecKre 1 XUMUYECKUE CBOWCTBA
Kpaxmana (THAPOJIH3, KadeCTBEHHAs
peaKIus ¢ UOJ0M).
JKCNEePUMEHTATbHbIE METOIbI

U3y4YeHHs BellleCTB U UX NMpeBpaleHuii:

W TIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICCTBHS HA OPTaHU3M YeJIOBEKa.
cnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TO3HAHUS - IPOBEJICHUE,
HAOJI0/ICHUE U OMUCAHNE XUMHUECKOTO
pKCIIepUMeHTa (J1a00paTOpHBIE ONBITH U
MpaKTUYECKUe paboThI).

CnenoBath npaBuaaM 0€30MacHOM
paboThI B JIa0OPATOPUH TTPU
MCITOJIb30BAHUN XHMHYECKOM ITOCY Il 1
0o0opy10BaHUs, a TAKXKE MpaBUIaM
oOpallieHusI ¢ BEIIECTBAMU B
COOTBETCTBUH C HHCTPYKITUSIMH
BBITIOJIHEHUS TAOOPATOPHBIX OMBITOB U
MPAKTUYECKUX PAOOT MO MOIYUSHUIO U
W3YYCHUIO OPTaHUYECKHUX BEIIECTB.
[IpeacTaBisiTh pe3yabTaThl SKCIIEPUMEHTA
B (hopme 3amnvcu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIIUN U JENaTh
BBIBOJIBI HA WX OCHOBE. [IpoBOIUTH
BBIYHCIICHHS JIJIS1 OTIPEICTICHHSI
MOJICKYJIIPHOM (POPMYJIBI OPTAaHUIECKOTO
BELIECTBA, 10 YPABHEHUIO XUMUYECKON
peakiuu. CaMOCTOSTENFHO TIAHUPOBATH
U OCYILECTBIISITH CBOIO MIO3HABATEIHHYIO
NesATeIbHOCTh; MPUHUMATh AKTUBHOE
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» JJaGopaTOpHBIE OIIBITHI:

- TOpPEHHE CIHUPTOB;

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

- Ka4eCTBEHHBIC PEAKIINH AJTbJICTHIOB
(OKHCTICHHE aMMHUAYHBIM PAacTBOPOM
okcusa cepedpa u ruapokcuaom meau(Il));
- B3aMMOJICHCTBUE KpaxMaia ¢ HOJIOM.

- IlpakTrueckue pabOThI:

Ne 2. CBolicTBa pacTBOpa YKCyCHOM
KHCIIOTHI.

- Pacuéthbie 3anaum:

- OIpeneseHHe MOJICKYIISIPHON (GOPMYITBI
OpPTaHWYECKOTO BEIIECTBA IO MaCCOBBIM
T0JIIM aTOMOB XHUMHUYECKUX JIECMEHTOB U
mo Macce (00beMy) MPOIYKTOB CTOPAHMUS;
- pacy€Thl MO YPAaBHEHUIO XMMHUCCKOMN
peakiuu

y4acTHE B IPYNIOBOK y4eOHON
EATEIIBHOCTH

HToro no paszneny

13

Pa3znen 4. Azorcoaepxkaniue opraHuyecKmue

CcoeaANHECHUA

4.1

AMUHBI.
AMHUHOKHCIIOTBI.
benxn

3

AMWHBI: METUJIAMHH - IPOCTEUIINN
[IPEICTABUTENIL AMUHOB: COCTAB,
XUMHUECKOE CTPOCHUE, PU3NIYECKUE U

XMMUYECKHE CBOMCTBRA (peakuuu

PackpbIBaTh CMBICI U3Y4YaE€MbIX [IOHATUN
(BBISIBJISITH MX XapaKTEPHbIC TPU3HAKH ),
YCTaHaBJIMBATh UX B3aHUMOCBSI3b,

M CIIOJIB30BATh
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C KACIIOTAMH U TOPEHHUS ), HAXOXKICHUE B
pupoae. AMUHOKUCIOTHI KaKk
aM(dOoTepHbIC OPTaHUYECKUE COCAUHEHMUSI.
Du3NUeCKHe U XUMHUYECKHUE CBOMCTBA
AMUHOKHUCJIOT (Ha MPUMEPE TIIUIMHA).
buosiornueckoe 3Ha4eHUE aMHUHOKHUCIIOT.
CuHTE3 IENTUAOB.

beslku Kak MPUPOIHBIE MOJIUMEPBI.
[lepBruHasi, BTOpUYHAS U TPETUYHAS
CTpyKTypa 0enkoB. XUMHUECKHE CBOICTBA
0EJIKOB: THIPOJIN3, I€HATypalus,
KaueCTBEHHbIEC PEAKLIUU Ha OCJIKH.
JKCIepUMeHTAIbHbIE METO/IbI
W3y4YEHHS BELIECTB U MX NPeBPaLeHMI:
* JleMOHCTparuu:

- JeHarypauus OeJIKOB IPU HarpeBaHUU;

- IIBETHBIE peaKnu OEITKOB

COOTBETCTBYIOIIHNE MOHITHUS MIPU
OMMCAHUU COCTaBa, CTPOCHUS U
[peBpaIICHU OPraHuYeCKUX
COCIUHCHMHU.

M crnonb30BaTh XUMUYECKYIO CUMBOJIUKY
1711 COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaniéHHom) opMyJ1 OpraHuIeCKUX
BCII[CCTB.

OnpenensaTs NPUHAIICKHOCTD BEIIECTB K
ONpEAEICHHOMY KJIACcCy MO COCTaBy U
CTPOCHUIO, Ha3bIBATh UX IO
CHCTEMAaTUYECKOW HOMEHKIIATYypE;
MPUBOJUTH TPUBHATBHBIC HA3BaHUS
OTJEJIBHBIX ITPEACTABUTEIICH.
XapakTepu30BaTh COCTaB, CTPOCHMUE,
MpuUMeHEeHUE, (PU3NIECKUE U XUMUYECKUE
CBOICTBA, Ba)KHEHIIIKE CITOCOOBI
[MOJTYYEHHS] TATUYHBIX MPECTaBUTENEH
a30TCOJEPKAIMX COCTUHEHUN
(MeTuIaMHHA, TIIUIMHA, OSIKOB).
OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE€ CBOMCTBA OCJIKOB; MOSCHATH HA
MpUMepax 3HAYCHUE OCIIKOB IS

OpraHu3Ma 4C€JIOBCKaA.
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lcrionb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS - HAOJII01aTh U
OMUCHIBATH JIEMOHCTPALIMOHHBIN
PKCIIEPUMEHT.

CaMOoCTOSITENBHO MJIAHUPOBATH U
OCYUIECTBJISITh CBOIO [TO3HABATEIIbHYIO
NesTeTbHOCTh; IPUHUMATh AKTUBHOE
y4acTue B TPYINIOBOM yueOHO
NesATETbHOCTH

Htoro no pazneny

3

PaspneJi. S. BoicokomoJiekyJis

HbI¢ COCIMHCHUA

5.1

[InacTmaccsl.
Kayuyku. Bosiokna

2

OCHOBHBIE IOHATHS] XUMUU
BBICOKOMOJIEKYJISIPHBIX COE€IMHEHUI:
MOHOMEp, IOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJIMMEPU3ALINH, CPEAHSIA
MOJIEKYJIsIpHas Macca. OCHOBHBIE METO/bI
CHUHTE3a BICOKOMOJIEKYJISIPHBIX
COCIMHEHUH - NTOJIMMEPU3ALUS U
MOJINKOHICHCALIHSL.

[[nacTmacchl (MOJUATUIIEH,
MOJIIIPONHIIEH, TOJIMBUHWIXJIOPU,
nosictupodt). Hatypanbhbiii u
CUHTETUYECKUE KayuyKu (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIN U U30MPEHOBBIN).
BosnokHa: HaTypasbHbIe (XJIOMOK, IIEPCTh,
MIENIK), UICKYCCTBEHHBIE (aLl€TaTHOE

BOJIOKHO,

Biraners n3y4aeMbIMA XUMUYECKUMHU
MOHATHUSIMU: PACKPBIBATH CMBICII
M3y4aeMbIX ITIOHATUU U IPUMEHATH 3TH
[TOHATHS IIPU ONMCAHUU COCTaBA U
CTPOEHUS BBICOKOMOJIEKYISPHBIX
OpPraHUYECKUX BEILECTB, 151 OOBSICHEHUS
OTIIEIbHBIX (DAKTOB U SBJICHUM.

M cronb30BaTh XUMHYECKYO CHMBOJIMKY
TSI COCTABJICHUSI CTPYKTYPHBIX (hOpMYyIT
BEILICCTB U YPABHEHUH PEaKLUi
[TOJIMMEPU3ALUHN U TTOJIMKOHCHCALINH.
OnuceIBaTh COCTaB, CTPOCHUE, OCHOBHBIE
CBOMCTBa Kay4yKoB, HanOosee
pPacIpOCTPaHEHHBIX BUIOB IIJJaCTMACC,

BOJIOKOH; IIPUMCHCHHC

35



BHCKO3a), CHHTETUYECKHE (KalpoH U
J1aBCaH).

JKCIEePUMEHTAIbHbIE METObI
W3y4YeHHS BeLeCTB U MX NMpeBpalleHuii:
+ JlemoHcTpanuu:

- 03HAaKOMJIEHHE C 00pa3liamMu MPUPOIAHBIX
1 ICKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB

B PA3JIMYHBIX OTPACIAX.
lcrionb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TIO3HAHUS - HAOII0AATh U
OIHCHIBATh IEMOHCTPAL[MOHHBIHI
PKCIIEPUMEHT

Toro mo pasaeny 2
OBILIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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11 KITACC

Haumenosanue

KonuuectBo OCHOBHBIE BUJIBI ICATEIHHOCTH
Ne m\im pas3esoB U TeM [IporpammHoe conepkanue
4acoB 00yJaronuxcst
y4eOHOT0 MpeMeTa
Paznea 1. TeopeTuyeckue 0CHOBbI XUMUH

1.1

CtpoeHue aTOMOB.
[lepypoanyeckuii 3aKOH
u [leprnoanyeckas
CHCTEMa XUMHUYECKUX
PJIEMEHTOB

J1.11. MennaeneeBa

3

Xumnueckuii meMeHT. AtoM. CoctaB
aTOMa, U30TOIBI. DJIEKTPOHHAsI 000JI0UKA.
DHEPreTUYECKUE YPOBHH, TOAYPOBHHU.
ATOMHBIE opOHTa, S-, p-, d-, f-
hieMeHTbl. OCOOEHHOCTHU pacipeeeHus
DJICKTPOHOB T10 OPOUTAJIAM B aTOMax
MaJIbIX ¥ OOJIBIINX TIEPUOJIOB.
DJIEKTPOHHAs! KOH(PUTYpaIlusi aTOMOB.
[lepuoanyeckuii 3akoH u Ilepruoanueckas
CHCTEeMa XUMUYCCKHX 3yeMeHToB /1. .
MenpeneeBa. CBA3b MEPUOAUIECKOTO
3aKoHa U [leproan4eckoil CUCTEMBI
XUMHUYECKUX IJIEMEHTOB C COBPEMEHHOM
TEOPUEN CTPOCHUS ATOMOB.
3aKOHOMEPHOCTHU U3MEHEHUS CBOMCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX
UMHU MPOCTHIX U CIIOKHBIX BEIIECTB 10
rpyImnam ¥ Nepuoaam. 3HaueHHE
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHYCSCKHX

PackpbIBaTh CMBICIT U3y4a€MbIX MTOHSATHIA
(BBISIBJISITH MX XapaKTEPHbIE TPU3HAKH ),
YCTAHABJIMBATh UX B3aUMOCBS3b.
PackpbIBaTh CMBICI IEPUOTUIECKOTO
3akoHa [[. 1. MenaeneeBa u
IEMOHCTPUPOBATH €TO
CUCTEMATU3UPYIOIIYI0, 00BSICHUTEIIbHYIO
U IPOTHOCTUYECKYIO (PYHKITUH.
XapakTepU30BaTh JIEKTPOHHOE CTPOCHUE
aTOMOB XMMUYECKUX JIeMEHTOB 1-4
[EPUOJIOB, UCTIOJIB3Ys OHATHUSA S-, P-, d-
PIIEKTPOHHBIE OPOUTAIIN, YHEPTETUUECKUE
ypoBHH. OOBSCHATH 3aKOHOMEPHOCTH
M3MEHEHHS] CBOMCTB XUMHYECKUX
DJIIEMEHTOB U UX COCJIMHEHUM 10
nepuoam u rpynnam [lepuoanyeckon
cucremsl /1. . Menaeneena
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hiemeHToB [.M. Menneneesa B pa3BuTumn
HAYKHU.

JKCIepUMEHTAJTbHbIE METOAbI
U3Y4eHUs BelleCTB M UX NMpeBpalleHuii:
* JleMOHCTpauu:

Buer Tadmun «llepuoaudeckas cucrtema
XUMHYECKHUX daemeHToB 1. 1.
MeHnneneeBa»

1.2

CTpoeHue BenecTna.
MHoroo0pasue
BCILICCTB

CrtpoeHue BeniecTBa. XUMUYECKAs CBA3b.
Bubl (KoBajieHTHAs HEMOJSIpHAS U
MoJIApHAsi, MOHHAS, METAJITUYECKas) U
MEXaHU3Mbl 00pa30BaHUSI XUMUYECKON
CBsA3U (OOMEHHBII U IOHOPHO-
AKIENTOPHBIN). BotopoiHast CBA3b.
BaneHTHOCTSD.
DJIEKTPOOTPHULIATEILHOCTh. CTENEHb
okucsieHus. KaTMOHBI U aHUOHBI.
BemectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH
[MOCTOSTHCTBA COCTAaBA BEIIECTBA. THIIbI
KPUCTAINTMYECKUX PELIETOK U CBOMCTBA
BEILIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
lctunHbie pacTBOphl. KonnuecTBeHHBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBast

110J1s1 BELIECTBA B PACTBOPE).

PackpbIBaTh CMBIC U3y4a€MbIX MIOHATHN
(BBIACIISITH UX XapaKTEPHBIC MPU3HAKH) U
MPUMEHSITh 3TU TIOHSATUS MPU ONUCAHUUI
COCTaBa U CTPOCHHUS BEIIECTB, JJIA
0OBSICHEHUS OTACIbHBIX (PAKTOB H
SIBJICHHUH.

OrnpenensaTh BUAbI XUMUUYECKON CBSI3U
(KoBaJIeHTHOM, HOHHOM, METAJNIMYCCKOM,
BOJIOPOJIHOM ) B COEIUHEHUSIX; TUIT
KPUCTAJTMYECKON PEIIETKH KOHKPETHOTO
BeniecTBa. OnpenensaTe BAJICHTHOCTh U
CTCIICHb OKUCJICHUS XUMHYECKHUX
PJIEMEHTOB B COCUHECHUSAX PA3IMYHOTO
coctana. [[poBOIUTH BEIYMCIICHUS C
HMCIIOIb30BAHUEM MOHITHS «MaccoBast
1107151 BEIIECTBA B PaCTBOPE».

Biianets n3y4aeMbIMU XUMHYECKUMHU
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Kraccudukanus HeopraHuuecKux
coenuHenuid. Homenknarypa
HEOPTraHUYECKUX BEIICCTB.
JKCNepUMEHTAIbHbIE METOAbI
U3y4YyeHHs BelleCTB U UX NPeBPallleHHIi:
+ JlemoHcTpanuu:

- MOJIETTU KPUCTAITMYECKUX PEIIETOK.
* PacuéTHble 3amayu:

- pacyeThl C UCI0JIb30BAHUEM TTOHSATHUS
«MaccoBast 107151 pACTBOPEHHOTO
BEILIECTBAY

MOHATUSIMU.
OOBICHATH 3aBUCUMOCTb CKOPOCTH
XUMUYECKOMN pEaKIMH OT Pa3INYHbIX
(haxkTopOB.

OnpenensaTb XapakTep CMEIIECHUS
XUMHUYECKOTO PABHOBECHUS B 3aBUCUMOCTH
OT BHEIIHEro Bo3aencTBUS (ipuHIuI Jle
[[Tarenbe). CocTaBisATh ypaBHEHUS
pEaKUil pa3IMYHbIX TUIIOB; OJIHBIE U
COKpAIIEHHBIC YPABHEHUSI pEaKIUi

1.3

XUMHYECKHE PCaKnunu

Xumuueckas peakuus. Knaccupukanus
XMMUYECKUX PEAKIMH B HEOPTAHUYECKOM U
OPraHUYECKON XUMHUH. 3AKOH COXPAaHECHUS
MacChl BEILIECTB; 3aKOH COXPAHEHUS U
peBpaIlEHUs SHEPTHH NTPU XUMUYECKUX
peaKnusx.

CKOpOCTB peakuuu, €€ 3aBUCUMOCTb OT
paznuyHbIX pakTopoB. OOpaTUMBbIE
peakuuu. XUMUYECKOE PABHOBECHE.
DaKTOpBI, BIUAIOIIME HA COCTOSIHUE
XUMHAYECKOTO PABHOBECHSI.

[Ipunnun Jle [laTenbe.
DJIEKTPOJIUTHYECKAS JUCCOLALINS.
CuitbHBIE | clTa0bIe AIeKTposuThL. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCas,

HEUTpalibHas, IIEI0YHast. BonopoIHbIi

MOHHOTO OOMEHA, YYUTHIBAs yCIOBUA,
[PU KOTOPBIX 3TU PEAKIIUU UAYT 110
KOHIIA.

M cronb30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI IO3HAHUS - IPOBEJICHUE,
HAOJIOICHUE U OMTUCAHNE XUMHUYECKOTO
DKCIIEpUMEHTA (JIEMOHCTPAIMOHHBIC U
1a00paTOPHBIE OMBITHI, TPAKTUUECKUE
paboThl): IO ONPEACIICHUIO CPEIBI
BOJIHBIX PACTBOPOB BEILIECTB, PEAKIIHNI
HOHHOT'O 0OMEHA, BIUSIHUIO Pa3JIMUHbBIX
(baKTOpPOB Ha CKOPOCTH PEAKITUH.
CremoBath npaBuiaM IMOJIb30BaHUS
XUMHUYECKOM MOCyI01 1 1a00paTOPHBIM
000py10BaHUEM.

[IpencraBisiTh pe3ynbTaThl
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noka3aresb (pH) pactBopa. Peakiiuu
MOHHOTO OOMEHA B OPTaHUYECKON U
HEOPTraHUYECKON XUMHH.
OKHCIUTENHEHO-BOCCTAHOBUTEIILHBIE
peakiuu. [lonsTue 06 >nmexkTponuse
pacIiaBOB U pacTBOPOB COJICH.
[IpuMeHeHue IeKTPOoIIn3a.
JKCNepPUMEHTAIbHbIE METO/IbI
W3y4YeHHsl BelleCTB U UX NMpeBpaleHuii:
* JlemoHCcTpanuu:

- pa3noKeHUE MEePOKCUIa BOJIOPO/Ia B
MPUCYTCTBUH KaTaJIn3aTopa.

« JlaGopaTopHbI€ OMBITHI: - TPOBEJCHUE
peakIuii FOHHOTO 0OMEHa;

* OIpEIEeIEHUE CPEbl PACTBOPOB BEIIECTB
C IOMOIIIBIO YHUBEPCAIILHOTO UHIUKATOPA.

* IlpakTrueckue pabOThI:

No 1. Bausinue pa3nuuHbix (hakTOpoOB Ha
CKOPOCTh XMMHUUYECKOW PEAKIIHH.

* Pacué€rHble 3amaun:

- pacyeThl IO YPaBHEHUSIM XUMUYECKUAX
pEaKLH, B TOM YHCIIE TEPMOXUMUYECKHE
pPacYETHI

XUMHUYECKOTO IKCIIEpUMEHTA B (hopme
3aIlCU YPABHEHUN COOTBETCTBYIOIINX
PEaKLUUM U JeJaTh BBIBOJbI HA UX OCHOBE.
[IpOBOANUTE BBIUMCIIEHUS 110 YPABHEHUSIM
XUMHYECKUX PEAKIUI, B TOM YHCIIE
TEPMOXUMUYECKUE PACUETHI

Htoro no paszneny

13
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Pazaea 2. Heopranuyeckasi XumMus

2.1 Meramibl

6

Metamnsl. [lonoxxenune MeTamioB B
[lepuonnueckoi cucteMe XUMUYECKUX
hiieMeHTOB. OCOOEHHOCTH CTPOCHUS
DIIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.
OO6mue pu3nyeckue CBOMCTBA METAJIJIOB.
[[puMeHeHre MeTauIoB B OBITY, IPUPOJC U
TexHUKe. CIUIaBbl METAIIJIOB.
DNEKTPOXUMHYECKUH PsJl HAMTPSKECHUI
MeTasuioB. O0mMe cnocoObl MOTYYeHUS
meTamioB. Kopposust metamioB. CriocoOsl
3alIUThI OT KOPPO3UHU.

OO6m1as xapakTepUucTUKa METAJIJIOB
riapHbIx oarpymi (IA-rpynma, 1A-
rpynna) [leproguueckoil cuctembl
XUMUYECKUX DJIEMEHTOB. AJTIOMUHHM.
AM@oTepHbIe CBOMCTBA OKCHUIA U
CUPOKCUIA ATIOMUHUS.

OO6m1ast XxapakTepUCTUKA METAJIJIOB
no0ouHbIx noarpyni (b-rpymnm)
[leproanueckol CHCTEMbI XUMHYECKUX
PJIEMEHTOB: MEJb, IIMHK, XPOM, JKEJI€30.
Baxneiimnme coeJUHEHNU METalJIOB
(OKCHUIBI, TUIPOKCHUBI, COJIN).
JKCIepuMeHTAIbHbIE METOIbI

U3y4YeHHs BellleCTB U UX NMpeBpaleHuii:

PackpbIBaTh CMBIC]T U3y4a€MbIX MOHATUN
(BBIACIISITH UX XapaKTEPHBIC MPU3HAKH) U
MPUMEHSITh 3TU TIOHSTUS PU ONUCAHUUI
COCTaBa U CTPOCHMUS BEIIECTB, JJIs
O0OBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBJICHHUU.

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B
W3MEHCHHUHU CBOMCTB DJIEMEHTOB -
METaJVIOB M UX COCMHEHUN C YUYETOM
CTPOCHUS UX aTOMOB U TIOJIOKEHUSI B
[leproauyeckoi cucTeMe XUMMUYECKUX
hiemeHToB [l. 1. MeHnpaeneena.
XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHUYCSCKHE CBOMCTBA METAJIIOB, UX
BaKHEHIIIUX COCAUHEHUM, TTOTBEPKIAST
PTO ONKMCAaHUE MPUMEPAMH YPAaBHEHUI
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHil;
MPUMEHEHUE METAJIJIOB B PA3JIMYHBIX
00J1aCTaX, a TAK)KE UCIIOJIb30BAHUE UX JIJIS
CO3/IaHUsI COBPEMEHHBIX MaTEpHUAJIOB U
TCXHOJIOTHUH.

OnuceIBaTh CIIOCOOBI 3aIMTEI METAJIJIOB
OT KOPPO3HH.

PaCKprBaTB CYIIHOCTb OKHUCJIMTCIIbHO-
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* JleMOHCTpauu:

- KOJUIeKIUSL «MeTajlibl U CIIaBbI».

» JJaGopaTOpHBIE OIBITHI:

- B3aMMOJICICTBUE TUJIPOKCU]IA
ATIOMUHUS C PACTBOPAMU KUCJIOT U
HIeJI0YeH;

- KauyeCTBEHHBIE PEAKIIUM HA KATUOHBI
METAJLJIOB.

- IIpakTtuyeckue pabOTHI:

Ne 2. Pemenue skcnepuMEeHTAIIBHBIX
3a1a4 1o treMe «MeTaby.

* Pacuérnspie 3amauun:

- pacdeTbl Macchl (00beMa, KOJIMYEeCTBA
BEIIECTBA) IPOYKTa PEAKIUH, €CIIN
OJIHO U3 BEIIECTB JIaHO B BUJIE pacTBOpa
C OMPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOIO BEIIECTBA

BOCCTAHOBUTEIBHBIX pPEaKIUN
MOCPEJICTBOM COCTAaBJICHUS
AJIEKTPOHHOTO OajlaHCca ATUX PEaAKIIHiA.
[IpoBOOUTH peakiuy,
MOATBEPAKAAIONINE XapaKTEPHbIC
CBOMCTBA U3y4YaeMbIX BEUIECTB,
pacrio3HaBaTh ONBITHBIM ITyTEM HOHBI
METAJIJIOB, TPUCYTCTBYIOIIHNE B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIC
METO/Ibl IO3HAHUS - IPOBEJICHHUE,
HaOJII0/ICHUE U ONHCAHUE XUMUYECKOTO
AKCTIIEPUMEHTA (IEMOHCTPALIUOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThl).

[IpencraBisdTs pe3yibTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B (hopme
3alUCH YPaBHEHHUM COOTBETCTBYIOIIUX
peakiui 1 aenaTh BEIBOJbI HA UX
OCHOBE.

CrnenoBath npaBujaM MOJIb30BaHUS
XUMHUYECKOM MOCyI01 1 1a00paTOPHBIM
000py10BaHUEM.

[TpoBOANTH BHIYUCIIEHUS 110
YPaBHEHUSM XUMUUYECKUX PEAKIIUM.
CamMoCTOSTENBHO MIAHUPOBATH U
OCYILECTBJISITH CBOKO NTO3HABATEIIBHYIO
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denepanbHas padodas mporpamma | Xumus. 10-11 kimaccel (0a30BbIi ypOBEHB)

IESITEIbHOCTD; PUHUMATh AKTUBHOE
y4acTue B IPyNIoBOi yueOHOU
EeATEIIbBHOCTH

2.2

HemeTasl

Hemertauibl. [lonoxeHne HEMETaioB B
[leproauyeckoil cucTeMe XUMUYECKUX
hiemeHToB .. Menneneesa u
0COOCHHOCTH CTPOSHHUSI aTOMOB.
DU3NYECKHE CBOMCTBA HEMETAJIOB.
AJUIOTPOITHS HEMETAJUIOB (Ha IIpUMeEpe
Kuciaopoaa, cepsl, hochopa u yriuepoaa).
XUMHUYECKUE CBOMCTBA BAYKHEHIIINX
HEMETAIIOB (TAJIOTEHOB, CEPBI, a30Ta,
docdopa, yriaepona u kpemuus). OKCUIBI
HeMmeTaiuioB. Kucinopoaconepxaiue
KUCJIOTHI. BOJOpOIHbIE COeAMHEHNUS
HEMETAJIJIOB.

JKCIepUMEHTAJTbHbIE METO/AbI
U3yUYeHUs BeleCTB U UX MPeBPAIEHHUI:
* JleMoHCTpauu:

- 00pa3iibl HEeMETaJIOB;

- B3aUMOJENCTBHE MEIU C a30THOU
KUCJIOTOW pa3IMYHON KOHIIEHTPALIUH.

- JlaGopaTopHBbIE OIBITHI:

- KAYEeCTBEHHbBIC PEaKIIMK Ha aHUOHBI U
KaTHOH aMMOHHSI.

PacKpbIBaTh CMBICI U3y4aeMbIX [IOHATHI
(BBLIETATH UX XapaKTEpPHBIE PU3HAKN) U
[IPUMEHSATDH ITU MOHSTHS IPU OIIMCAHUU
COCTaBa U CTPOEHUS BEIIECTB, IS
OOBSICHEHUSI OTAENBbHBIX (PaKTOB U
SIBJICHU.

OOBsICHATH 00LIME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB HEMETAJIOB U UX
COEMHEHNN C YYETOM CTPOCHUS UX
aTOMOB U TOJI0KeHUs B [lepuoanueckon
CUCTEME XUMHUYECKHX 3JIeMeHTOB /JI. .
MeHeneeBa.

XapakTepu30oBaTh (OMUCHIBATH) OOIIIHE
XUMHAYECKUE CBOKMCTBA HEMETAJIOB, UX
BAKHEUILNX COCIUHEHHM, TOATBEPKIAs
HTO ONMCAHUE IPUMEPAMH YPABHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH.
XapakTepu30BaTh BIUSHUE HEMETAIJIOB U
WX COCIMHEHUI Ha )KMBBIE OPTaHU3MBI;
OMKCHIBATH PUMEHEHUE B PA3TUUHBIX
00JacTAX MPaKTUYECKOM 1eATeIbHOCTH
4EJIOBEKA.
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denepanbHas padodas mporpamma | Xumus. 10-11 kimaccel (0a30BbIi ypOBEHB)

* [IpakTuueckue paboOTHI:

No 3. PelieHue dKCIIEpUMEHTAIBHBIX 3a]1a4
o Teme «HemeTtamis.

» PacuéTHbIC 3a1a4H:

- pacueThbl MacChl BEIIeCTBa MJIM 00beMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, MACCe UM 00BEMY OJTHOTO U3
YYaCTBYIOIIMUX B PEAKIUU BEIIECTB;
pacueThl Macchl (00beMa, KOJIMUecTBa
BEILIECTBA) MIPOYKTOB PEaKIUU, €CJIU OTHO
13 BEIIECCTB UMEET NPUMECH

2.3

CBs13b
HEOPTaHWYECKHUX U
OpraHUYECKUX
BEIICCTB

Heoprannyeckre u opraHn4ecKue
kuca0Thl. Heopranmueckue u
OpraHnYecKrue ocHOBaHMSA. AMQoTepHbIe
HEOPTraHUYECKUE U OPTAHUYECKHUE
coenuHeHus. I’ eHeTndueckas CBSI3b
HEOPTraHUYECKUX U OPTaHUYECKUX BEIICCTB

[ToaTBepKaaTh CyLIECTBOBAHUE
TEHETUYECKOU CBS3U MEXKIY
HEOPTAaHUYECKUMU BEILIECTBAMH C
[MOMOILIBIO YPABHEHUM COOTBETCTBYIOIINX
XUMHYECKUX PEaKIUH.

PackpbIBaTh CyIIHOCTb OKUCIIUTEIIBHO-
BOCCTAHOBUTEJBHBIX PEAKLIUN
[TOCPEACTBOM COCTABIICHHS JJIIEKTPOHHOTO
Oasanca stux peakiuii. [[poBoauTh
pEeaKuu, NOATBEPKAAOIINE
XapaKTEPHbIE CBOWCTBA U3y4aeMbIX
BEILIECTB, PACIIO3HABATH ONBITHBIM IIyTEM
AHUOHBI, MPUCYTCTBYIOLINE B BOJHBIX
pacTBOpax.

M crionp30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI IO3HAHUS - IPOBEJICHHUE,
Ha0JII0/IEHUE U ONMCAHUE XUMHYECKOTO
HKCIIEpUMEHTA (AeMOHCTPAlMOHHBIE U
11a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboTHI).

[IpencTaBiATh pe3yIbTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (hopMe 3aIncu
YPAaBHEHUM COOTBETCTBYIOIIUX PEAKLIUN U
J1e71aTh BBIBOJIBI HA UX OCHOBE.
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denepanbHas padodas mporpamma | Xumus. 10-11 kmaccer (6a30BbIi ypOBEHB)

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY101 U 1a00paTOpHBIM
00opyI0BaHUEM.

[[pOBOINTH BBIYMCIICHHUS 110 YPABHEHUSM
XUMUYECKUX peakiuil. CaMOCTOSITENIBHO
[JJAHUPOBATH U OCYIIECTBISATH CBOIO
[I03HABATEJIBHYIO JEATEIbHOCT;
MPUHUMATh AKTUBHOE Y4aCTHE B
rpynnoBOil y4eOHOU AeSTENbHOCTH

Htoro no pazneny 17
Pasznea 3. XuMusd v ;Ku3HbL
3.1. Xumus 1 )KU3Hb 4 Ponp xumnuu B o0ecieueHnu PackpbIBaTh poJib XUMHUU B PEIICHUU

DKOJIOTMYECKOMN, YHEPTETUUECKON U
MUIIEBOM 0€30MaCHOCTH, Pa3BUTHH
MeauIUHbL. [ToHATHE O HAyYHBIX METOIaX
MMO3HAHMS BEIISCTB M XUMUYECKUX
peaKLnil.

[IpencraBieHust 006 0OIIUX HAYYHBIX
MPUHIIUAINAX TPOMBIILUICHHOTO HOJY4YeHUs
BOKHEUIIIMX BEIIECTB (Ha MpUMepax
MPOM3BOJICTBA aMMHUaKa, CEPHOM KHCIIOTHI,
METaHoJIa).

UenoBek B MUpE BELIECTB, MAaTEPUAJIOB U
XUMHYECKUX PEaKIUi: XUMUS U 3]0POBbE
YEJIOBEKA; MpaBUJIa UCIIOIb30BAHMS

JICKAPCTBCHHBIX

DHEPreTUYECKUX, CHIPHEBBIX U
HKOJIOTUYECKUX MPOOJIeM YeI0BEeUeCTBa,
OTHUCHIBATH OCHOBHBIC HAMPABJICHUS
Pa3BUTHS XUMHYECKON HAYKU U
TEXHOJIOTHUHU.

[IpumeHsTh paBusa 0€30MacHOro
oOpalleHHsI ¢ BEIIEeCTBAMH,
MCIIOJIb3YEeMbIMH B TIOBCEIHEBHOM KU3HH,
MpaBujia MOBEICHUS B IEJIAX COepeKeHUs
310POBbS U OKPYKAIOLIEN TPUPOIHON
Cpelibl; TOHUMAaTh Bpe (OMacHOCTb)
BO3/ICIICTBUSI HA )KUBBIE OPTaHU3MBbI
ONPEICIICHHBIX BEIIECTB CMBICI
nokazarens [IJIK, mosicHATh
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denepanbHas padodas nmporpamma | Xumus. 10-11 kimaccel (0a30BbIi ypOBEHB)

[IPCIIapPaTOB, IIpaBUJId 0e301acHoro

MCTIOJIb30BaHUS MPENapaToB ObITOBOM Ha IPUMEPAX CIIOCOOBI YMEHBIIIECHUS U
XUMHHU B IOBCEAHEBHOM XKM3HU. BbITOBast |[mpeoTBpaIieHns UX BPEIHOTO
XUMUYECKasi FPAMOTHOCTh BO3/ICHCTBHUSI.

AHaJIN3UPOBATh U KPUTUUYECKH OLICHUBATH
nH(pOopMaInio, CBI3aHHYIO C
XUMHAYECKUMU MPOLECCAMU U X
BIIMSTHUEM HA COCTOSIHUE OKPYIKAIOIIEH
Cpenbl.

M cronb30BaTh MOTYyUYCHHBIC 3HAHUS U
MpeCcTaBlIeHUs 0 cpepax IeaTeIbHOCTH,
CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU
TEXHOJIOTUSIMU, KaK OCHOBY JIJIS
OpHEHTAIIUU B BBIOOpE CBOEH Oyayiien
poheCCUOHAIBHON JISITEIIBHOCTH.
[IprHUMaTh ydacTre B 00CYKIECHUU
Mpo0JIeM XUMHYECKON 1 AKOJIOTHUECKOM
HaIMpaBJICHHOCTH, BLICKAa3bIBATh
COOCTBEHHYIO MO3UIIHIO TI0 pobiieMe u
Mpeiaratb BO3MOXKHbIE ITyTH €€
pelieHus

Wtoro no pazneny 4
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 [IpenmeTt opranuyeckoil XuMuu, € 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHHss OpraHM4eCKUX
2 coequHenuiit A. M. byrtieposa, eé 1
OCHOBHBIE ITOJIOKEHHUS
[IpencraBnenue o knaccuukanuu
3 opraHuyeckux BemiectB. Homenkiarypa 1
(cucTematuyeckasi) U TPUBHUAIbHbIE
Ha3BaHMsI OPraHNYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MPEICTaBUTENN aJTKaHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
5 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
MIPEICTaBUTENH aJIKEHOB
3 [Tpaktuyeckas padora Ne 1. «ITomyuenue 1 1
ITWIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHHBI: COCTaB U OCOOEHHOCTHU CTpPOCHUA,

10 TOMOJIOTHYECKHH psAl. ATIETHIIEH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOJIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUYHUKY YTIEBOJOPOIOB:

15 MPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: TUIICHTIIUKOIb U
TIIMLEPUH

19 ®deHoII: CTPOEHUE MOJIEKYIBI, (PU3NYECKHe
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeTon

91 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 ITpakTuyeckas padora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTCapI/IHOBaH H OJICMHOBAs KHUCJIOTHhI, KaK

23 MPECTABUTENN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYrneBoabl: cocTaB, KiaccupUKaIus.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpykTo3a, caxaposa

08 Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPHI
Kontponbnas paboTta mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCIMHEHUS

30 AMUHBI: METUJIAMHUH W aHUJIHH
AMUHOKHCTIOTHI KaK aMmpOTepHbIC

31 OpraHUYECKUE COCANHEHUS, UX
Oouosnorudeckoe 3HadeHue. [lentumbt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METOLI CHHTE3A




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMH4YecKHX aemeHTos 1. U.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS AaTOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYeCcKHX 3neMeHToB [[.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[HaH CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenennb okucieHus. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

KontponbHas paboTta mo pazaery
«TeopeTudeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonuueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJIOT€HOB, CEPhI U UX
COCIMHEHUI

23

XuMudeckue cBoKcTBa a3oTa, (hocodpa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAIOB U UX
COeIUHEHUN

26

O0001IeHrEe 1 cUCcTEMaTH3alus 3HaHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

08 KontpomnbHas pabora no remMam «MeTtamib» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEILIECTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTEpPHAJIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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