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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON NPOrpaMMBbI  CpEIHEro oO0Iero o0pa3oBaHUsS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelIbHBIE MPOrPaMMBbI, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt crpaTteruy 00y4ueHus, BOCIUTAHUS U PAa3BUTHUSL OOYUYAIOIINXCA CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMs, PE3yJbTaTOB OOyUeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3oBaHuE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HM OOIIECTBA, a TAKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AINK, B CO3/IlaHUU HOBOM 0a3bl MaTepUalIbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIET0 MHUPA, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W KM3HU KaKJIOro wieHa ooOmectBa. COBpeMEHHAas XMMHs Kak Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
r100anbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyvarolmuxcs, HEOOXOOUMYI0 MM JJIsl  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHMsI BCEro MHOroo0Opasus
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TOJAXOJa K M3yYEHUI0 YydyeOHOro Marepuaja Hu 0O0YCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
c(OpMHPOBAHHBIE Ha YPOBHE OCHOBHOIO 00IEro oOpa30BaHMs MEPBOHAYAIBHbBIE
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHbIM Ha YpPOBHE OCHOBHOTO 0OIIero o0Opa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOA0JOTMUECKUX MO3MIIMM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHUM, A TAKXKE O XUMUYECKUX PEaKIUSAX, UX CYIHOCTH U
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMHU HayKaMH, pacKpbIBalOT €€ poJib B TO3HABATEIbHOM W TMPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrUEe y OOy4YarOMIMXCA MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHHS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYMI MEXKIYy HOBBIMH (paKTaMHM U  TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmnmane pemeHuss 3agad  BOCHUTAHMS, Pa3BUTUS U COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3jMyYHBIX BHJIOB JESATENIBHOCTU: pEUIeHHs] NpoOsieM, IOHUCKa, aHalu3a M
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, IPU ONPEICTICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) IBISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX Il MPUOOpETEHUS
YMEHHA OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XUMHUYECCKUX SBICHHA,
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 ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, conepxaTesbHas XapaKTepUCTUKA 1IeJied U 3a/lay U3y4CHUS
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKON KOMIIOHEHTE COjepKaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIJCIONIET0 HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN M NMPUMCHCHHUS UX B PEATbHOU KU3HH
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

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

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIJICKTYyaqlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WUMEIONINX YHUBEPCAIbHOE 3HAYCHUE IS Pa3IUYHBIX BHJIIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIHUSHUSA BEIIECTB M XUMHYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBHUH C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX PEIICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

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

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUSI XMMUU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKMX BemecTB. [omoisorus, wnsoMepus. XHMHYECKas CBs3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBPALLCHHIA:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBjIeHUe, 0OYTIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHME, (PU3MUEecKHe WU
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMsSI U HUTPOBAHUS), MOJYYEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



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

[IpuponHble HMCTOYHMKHK YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
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€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW 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 OJTHOTO U3 UCXOJIHBIX BEIIECTB HIIM TPOYKTOB PEAKIIUH).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa HA OPraHKu3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTIIUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nUecKkue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue JuIsl Kiacca KUCIOT, PEaKIMsl 3Tepu(pHKaluu), MOJIydeHne U IPUMEHEHHUE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupoB. buonorudeckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmaya (TUAPOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHMPTOB, KAaYE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepkale OpraHu4ecKiue COeTMHEHN.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoaHBIE BBICOKOMOJEKYJSpHBIE coeauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JCHATYypaIus OeIKOB Mpu
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUH —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanys MeXIpeaMETHBIX CBA3EH IPU U3YYEHUH OPraHUYECKON XMMHH B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €MHUIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

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

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepraIbl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

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

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUN MPU XUMUUECKUX PEAKIIHIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

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

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa Xxumuueckux sneMeHToB [l. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAIBHOIO HWHIWKATOpPA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYEThl C HCIOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

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

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIIINX HEMETAIUIOB U UX COEIMHEHUN.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIIMX METAJUIOB (HATPHUM, KalWi, 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
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U IeJI0YeH, KaYECTBEHHBIE PEeaKI[MU Ha KATHOHBI METAJIIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET MTPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3J0pOBbE YEJIIOBEKA: IpaBWia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKoM xuMuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 MCIOJIb30BaHUE Kak
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCU(PUKALMS, TEePUOJAUIHOCTh, HAOIIOICHHE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI M CAMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPAaMM  CpeIHEro oO0uero oo0pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATCIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHS NpeIMeTa «XHUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTHUBAIIMK K O0OYYECHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M TMPAKTUYECKOU JAESATEILHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh WM TMPUHHUMATh MOTHBBI, HaMEpPEHUS, JIOTHUKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPUECTBAa B 00JIACTU TEOPUU MU MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpEeCca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOIIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TPaBWI WHAUBUIAYAIBHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



UHTEpeca K MPAaKTHYECKOMY M3YYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied MNpopeccuu W peanu3aluud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MJIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

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

AKTUBHOTO HENPUATHS JCHUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH 3KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHU HOBOM 0a3bl MaTepUaIbHOW KYIbTYpHI, PEIICHUN TI00ATBHBIX MTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
IIPOUCXOAAIINX B HEM W3MEHEHUH, YMEHHUS JIelaTh 000CHOBAHHBIC 3aKJIFOUCHUS HA
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HEMpEephIBHOMY O0Opa3oBaHUIO W
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIC MOHATHS, OTPaXKaIoIIne
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

ONpeAesiTh LENH JEeITEIbHOCTH, 3ajaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pPAaCCYXIEHUs (MHIYKTUBHbBIE, JEIyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJICIbHBIE TPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTENIBHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIHpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JUTEparypa XUMHUYECKOTO COAEp>KaHUs, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMANMK, HEOOXOMMMOW i BBIMOJHEHUS YYEOHBIX  3a/mad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPENIOKEHHOH 3a1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTro MpoeKkTa U (pOpMyIHpOBaTH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpeensss e€ Ienu W 3a7add, KOHTPOJIWPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  IPEJACTABIICHHM O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHs] MPAKTUYECKUX 33124
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpauléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, M a30TCOJAEpXkAIIUE COCAUHEHUS, MOHOMEp, IMOJIMMEp, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalllue B OCHOBE NOHUMAaHUS NPUYMHHOCTHU U CHUCTEMHOCTH XHMHYECKHUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

Cc()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE NPU3HAKU IOHATHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHOM)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEUIECTB IO HMX COCTaBYy M CTPOEHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PpEaKIUil ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBHIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBUHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
IIeJIeCO00Pa3HOro0 TIOBEJCHUS B OBITY WM TPYAOBOH JEATCIBHOCTH B IEJSAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPEJAOTBPAICHUS WX BPEIHOTO BO3JCHCTBHS HA OPraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO0 cucTeMy oOo3HadeHui JI. bpaitns mis 3anmucu XUMHAYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpA, POJH XHMHUH B ITIO3HAHWUU SBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAS, METAJNIMYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHWUS MPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHUN BBISIBIATH XapaKTE€pPHbIE MPU3HAKU TOHATHUH,
yYCTaHaBJIMBAaTh 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 (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COEAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (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(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHI 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 M3MEHEHUS! CBOMCTB XMMHMUYECKUX JJIEMEHTOB M MX COEIMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXIYy HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAM;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakiru, U3MEHEHHIO CTEMEeHEW OKHMCIICHHS 2JIEMEHTOB, OOpaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpAILIEHHBIE YPABHEHUSI PEAKIMii HOHHOTO OOMEHA, YUUThIBas
YCIJIOBUSI, IPU KOTOPBIX 3TU PEAKIUHU UAYT O KOHIIA,;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKphIBaTh CYIIHOCTh  OKHCJIHMTEIIbHO-
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 BHeIIHero Bo3aeicTBus (npunuun Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOJIeMaX XMMUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WJIM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBHITIOJHATH XUMHUYECKUIM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE peaklUu Ha cyib(par-, kKapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIU, UTHTEpHET U JpYyTruXx);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKHUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIICCTB, ITOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHMS BEIIECTB H
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



n/n

10 KJIACC

HanmenoBanue
pa3nenoB U TeM
TIPOTPaMMEBI

TEMATHYECKOE IINTAHUPOBAHHUE

KomnuectBo yacos

Bcero

KonTtpomnsHbie
paboTsI

IpakTnuyeckue
padoThI

ONeKTpOHHBIE
(undpossie)

obpazoBaTeinb
HBIE PECYPCEHI

CHHUCOK UTOTOBBIX IUIAHUPYEMBIX
PE3YJIBTAaTOB C YKa3aHUEM ITAIIOB
nx GOpMHUpPOBaHUS

Crioco0 OLIEHKH UTOTOBBIX
MIAHUPYEMBIX PE3YIILTATOB

Pasnea 1. Teoperuyeckue 0OCHOBbI OPraHu
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[Ipenmer

OpFaHH‘iCCKOﬁ XHUMMH.

Teopus cTpoeHust
OpraHNYeCcKuX
coenuHeHuii A. M.
Byrneposa

YeCKOi XUMHH

c(hOpMHUPOBAHHOCTH
MpEeACTaBICHUN O XUMHUECKOMN
COCTaBJISIOIIEH €CTECTBEHHO-
HAy4HOU KapTUHBI MUPA, POIU
XMUMHHU B IO3HAHUU SIBJICHUH
MIPUPOIBI, B (GOPMUPOBAHUHT
MBIIIJIEHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIIMOHAIEHON
TPaMOTHOCTH, HEOOXOIUMOH ISt
pelIeHUs] MPaKTUUECKUX 3a7a4 U
9KOJIOTHYECKH 0OOCHOBAHHOTO
OTHOIICHHS K CBOEMY 3/I0POBBIO H
MIPUPOJIHOI cpefie;

BJIaJICHUE CUCTEMON XMMUYECKHUX
3HaHU, KOTOpask BKIIOYACT:
OCHOBOIIOJIATr Al e TIOHATHUS
(XMMHUYECKUI 2IIEMEHT, aToM,
AJIEKTPOHHAs 000JI0YKa aToMa,
MOJIEKYJIa, BaJICHTHOCTD,
3EKTPOOTPHUIATETBHOCTD,
XUMHUYECKas CBs3b, CTPYKTYpHas
dbopmyna (pa3BépHyTas u
COKparéHHas), MOJib, MOJISIpHAs
Macca, MOJISIPHBII 00BEM,
YIJIEPOAHBINA CKEJIET,
(hyHKIIMOHATIbHAS TPYIIIIA,
paauKa, u3o0Mepus, U30MepHI,

OTBeT Ha ypoke




TOMOJIOTHYECKUH PsifT, TOMOJIOTH,
YIICBOJIOPOIBI, KUCIOPO U
a30TcozepIKallie COeTUHEHHS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC
COCJTMHCHUS ); TCOPHH U 3aKOHBI
(Teopus CTpOSHHSI OPTaHUIECKUX
BewecTB A. M. Bytneposa, 3akoH
COXpaHCHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUH S3BIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS,
JICXKaIue B OCHOBEC IIOHUMAaHHUA
MMPUYUHHOCTHU U CUCTEMHOCTHU
XUMHUYECKUX SIBICHUH,
(haKTOJIOTHUECKUE CBEACHUS O
CBOWCTBaX, COCTaBe, IOJTYICHUH U
0e30MacHOM HCITOJB30BAHUT
Ba)XHEHUTIINX OPTraHUIECKUX
BEIIECTB B OBITY U TPAKTHIECKOM
JIESITeTHHOCTH YeJI0BeKa

c(hOpMHUPOBAHHOCTH
MpEeACTaBJICHUH O  XUMHYECKOH
COCTAaBJISTFOIIECH €CTECTBEHHO-

HAyYHOH KapTHHBI MHpa, POIHU
XMMUUA B TIO3HAHUM  SIBJICHUHN
HIPUPOJBI, B (hopMupoBaHUH
MBIIUICHUSI ¥ KYJIbTYPHI JITYHOCTH,
€€ (QyHKIMOHATLHOW TPAaMOTHOCTH,
HEOOXOIUMOMN TS peneHust
MPAKTUIECKUX 3amaq u
9KOJIOTUUECKH 000CHOBaHHOTO
OTHOIIIEHHSI K CBOEMY 3/I0pPOBBIO H
MIPUPOAHON cpere;




Hroro no paspeny

Paznea 2. YrieBoaopoabl
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IIpenenbuble
YTJIEBOJOPOJIBI —
QJIKaHBI

OBIIAJIETh CUCTEMON XMMUYECKUX
3HaHU, KOTOpask BKIIOYAET:
OCHOBOTIOJIATAOIIIHE TIOHATHUS
(XMMHYECKHI SIEMEHT, aToOM,
JIEKTPOHHAsI 000JI0YKa aTOMa,
MOJIEKYJIa, BaJIEHTHOCTb,
NIEKTPOOTPULIATEILHOCTD,
XMMHUYECcKas CBSI3b, CTPYKTypHas
dhopmyna (pa3BépHyTas U
COKpamiéHHast), MOJIb, MOJIIPHAs
Macca, MOJISIPHBIA 00BEM,
YTJIEPOIHBII CKEJeT,
(hyHKIIMOHAIbHAS TPYIIa,
panuKa, U30MepHsi, H30MEpHI,
TOMOJIOTHUYECKHUH Psil, TOMOJIOTH,
YTIEBOIOPOIBI, KUCIOPOA U
a30Tco/IepIKaINe COeITNHEHHUS,
MOHOMep, MOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYIIIPHEIE
COEIMHEHUS); TEOPUH U 3aKOHBI
(Teopus CTPOCHHUS OPraHUYECKUX
BewecTB A. M. Bytneposa, 3akoH
COXpaHEHHS MACCHI BELIECTB);
3aKOHOMEPHOCTH,
CHUMBOJIMUECKHH SI3bIK XMUHU;
MHPOBO33PEHYECKNE 3HAHNUS,
JIeKaIIye B OCHOBE TIOHMMAaHUS
MPUIMHHOCTH ¥ CUCTEMHOCTH
XUMHUYECKHX SIBJICHUIH,
(hakTOIIOTHYECKHE CBEACHHS O
CBOMCTBAX, COCTaBE, MOTY4YECHUH U
0€3011acCHOM HCII0JIb30BAHUH
BO)KHEHIINX OPraHUYEeCKUX

OTBeT Ha ypoke




2.2

Hemnpenenbusle
YTJIEBOJIOPOABI:
QJIKEHBI, aJIKaJ1EHBI,
QITKUHEI

BEILIECTB B OBITY M MPAKTHYECKOM
JIeATEIPHOCTH YeJI0BEeKa,
XapaKTepu30BaTh  COCTaB,
CTpOCHHUE, ¢usnueckue u
XMMHUYECKHE CBOWCTBA THUIIHYHBIX
MpeCTaBUTENCH Ppas3IUYHbBIX
KJIACCOB OPTaHMUYECKHUX BCIICCTB
(MeTaH, 3TaH, STHJIEH, MPOIMMUIEH,
aleTUIIEH, Oyranuen-1,3,
MeTmI0yTagueH-1,3, OeH3011,
METaHOJI, ATAHOJ, JTHICHTIUKOIb,
rIUIepuH, (EHON, aneTaibIeT ]I,
MYpaBbUHAsi M YKCYCHAsl KHCJIOTBI,
TIIIOKO3a, Kpaxmaj, IeJUTj03a,
aMHHOYKCYCHas KHCIIOTa),
WUTIOCTPUPOBATh  TCHETUYECKYIO
CBs3b Memuy HUMHU ypaBHeHI/I)IMI/I
COOTBCTCTByIOH_[I/IX XUMHUYCCKUX
peakuuii c HCIIOJIB30BaHUEM

CTPYKTYPHBIX (hOpMYIT;

OBJIQJIETh CUCTEMOIN XUMHUYECKUX
3HaHU, KOTOpask BKIIIOYACT:
OCHOBOIIOJIATAIOIIHE TIOHATHS
(XMMHUYECKUI 2IEMEHT, aToM,
ANIEKTPOHHAs 000JI0YKa aToMa,
MOJIEKYJIa, BaJIEHTHOCTb,
NIEKTPOOTPULIATENLHOCTD,
XUMHYECKasl CBSA3b, CTPYKTypHast
dbopmyna (pa3BépryTas u
COKparéHHas ), MOJb, MOJISIPHASI
Macca, MOJISIPHBII 00BEM,
YIJIEPOAHBINA CKEJIET,
(hyHKIIMOHATIFHAS TPYTIIIA,
paaukai, U30MepHs, H30MephI,
TOMOJIOTUYECKUH Psifl, TOMOJOTH,

OTBeT Ha ypOKe;
IpakTUdeckas paboTa




YTICBOIOPOIBI, KUCIOPOA U
a30TCO/ICPIKAIINE COCTUHCHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYIISIPHBIC
COCJTMHCHUS ); TCOPHH U 3aKOHBI
(Teopus CTPOCHMSI OPTraHUICCKUX
BewecTB A. M. Bytneposa, 3akoH
COXpaHECHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH,
CHMBOJIMYECKHH S3bIK XHUMHH;
MHPOBO33PECHYCCKUE 3HAHUS,
JICXKaIlue B OCHOBC IIOHUMAaHHUA
MMPUYUHHOCTHU U CUCTEMHOCTHU
XUMHUYECKUX SIBICHUH,
(haKTOJIOTHUECKUE CBEICHUS O
CBOMCTBAX, COCTaBe, IOJIYyYEHUU U
0€301aCHOM HCTIOIb30BaHUH
BaXHEHTIINX OPTraHUIECKUX
BEIIECTB B OBITY U TIPAKTHUECKOM
JIeATSIIBHOCTH YEJI0OBEKa,

XapaKTepU30BaTh  COCTaB,

CTpOEHHUE, ¢busnueckue u

XUMUYECKHE CBOMCTBA THITUYHBIX

npeacTaBuTeNei Pa3THIHBIX

KJIACCOB OPraHMYECKHUX BEIIECTB

(MeTaH, 3TaH, 3THJICH, NPOIMICH,

aleTUJICH, Oyranuen-1,3,

MeTwiOyTaaueH-1,3, OeH3011,

METaHOJI, ITAHOJ, ITHUJICHTIIUKOJIb,

TIMIEepUH, (eHomn, ameTanbIeru,

MypaBbUHadA W YKCyYCHas KHCJIOTBI,

TIIIOKO3a, Kpaxmaj, [eJUTij03a,

aMUHOYKCYCHas KHCJIOTA),

WUIIOCTPUPOBATh  TCHETUYECKYIO

CBA3b MCXKIAY HHUMHU YPaBHCHUAMU

COOTBETCTBYIOIIUX  XHUMHUYECCKHX




2.3

Apomarngeckue
YTIEBOILOPOIBI

peakuuii c UCIIOJIb30BaHUEM
CTPYKTYpHBIX  (opmyn;  ymeTb

IUTAaHUPOBATh u BBITIOTHSATD
XUMHUYECKUH 9KCIEPUMEHT
(mpeBparieHus OpPTaHUYECKHUX
BEILECTB pu HarpeBaHMH,
MONyYCHHE JSTWICHA W U3Y4CHHE
ero CBOIICTB, KayeCTBEHHbBIE
peakIMy OpPraHUYEeCKUX BEIIECTB,
JICHaTypamus 6enKoB pu

HarpeBaHuu, IIBCTHHBIC peaKkuu
OCITKOB) B COOTBETCTBHU  C
NPaBUIAMH TEXHHKU O€30IaCHOCTH
npy OOpalleHHH C BEIECTBAMH H
7ma00paTOpHBEIM  00OPYIOBaHHEM,

[PEACTABISTH pEe3yIbTaThI
XAMUYECKOTO  OKCIIEPHMCHTa B
¢dopme 3armcu ypaBHEHHI

COOTBETCTBYIOIIIMX  peakuuil u

(hopmynupoBaTh BBIBOJIbI Ha

OCHOBE 3THX Pe3yJIbTaTOB
OBJIAJIETh CUCTEMON XUMUYECKUX
3HaHU, KOTOpask BKIIIOYACT:
OCHOBOIIOJIATaIOIINeE TTIOHITHS
(XUMHUYECKUH DIIEMEHT, aTOM,
3JIEKTPOHHAsI 000JI0UKa aTOMa,
MOJIEKYJIa, BaJIEHTHOCTb,
NIEKTPOOTPULIATENLHOCTD,
XMMUYECKas CBSI3b, CTPYKTypHas
topmyna (pa3BépHyTast U
COKpargHHas ), MOJb, MOJISIpHASI
Macca, MOJISIPHBII 00BEM,
YIJIEPOAHBINA CKEJIET,
(hyHKIIMOHATIFHAS TPYTIIIA,
paaukai, ©30MepHs, H30MepEHI,
TOMOJIOTUYECKUH Psifl, TOMOJOTH,

OTBeT Ha ypoke




YTICBOIOPOIBI, KUCIOPOA U
a30TCO/ICPIKAIINE COCTUHCHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYIISIPHBIC
COCJTMHCHUS ); TCOPHH U 3aKOHBI
(Teopus CTPOCHMSI OPTraHUICCKUX
BewecTB A. M. Bytneposa, 3akoH
COXpaHECHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH,
CHMBOJIMYECKHH S3bIK XHUMHH;
MHPOBO33PECHYCCKUE 3HAHUS,
JICXKaIlue B OCHOBC IIOHUMAaHHUA
MMPUYUHHOCTHU U CUCTEMHOCTHU
XUMHUYECKUX SIBICHUH,
(haKTOJIOTHUECKUE CBEICHUS O
CBOMCTBAX, COCTaBe, IOJIYyYEHUU U
0€301aCHOM HCTIOIb30BaHUH
BaXHEHTIINX OPTraHUIECKUX
BEIIECTB B OBITY U TIPAKTHUECKOM
JIeATSIIBHOCTH YeJIOBEKa;

XapaKTepU30BaTh  COCTaB,

CTpOEHHUE, ¢busnueckue u

XUMUYECKHE CBOMCTBA THITUYHBIX

npeacTaBuTeNei Pa3THIHBIX

KJIACCOB OPraHMYECKHUX BEIIECTB

(MeTaH, 3TaH, 3THJICH, NPOIMICH,

aleTUJICH, Oyranuen-1,3,

MeTwiOyTaaueH-1,3, OeH3011,

METaHOJI, ITAHOJ, ITHUJICHTIIUKOJIb,

TIMIEepUH, (eHomn, ameTanbIeru,

MypaBbUHadA W YKCyYCHas KHCJIOTBI,

TIIIOKO3a, Kpaxmaj, [eJUTij03a,

aMUHOYKCYCHas KHCJIOTA),

WUIIOCTPUPOBATh  TCHETUYECKYIO

CBA3b MCXKIAY HHUMHU YPaBHCHUAMU

COOTBETCTBYIOIIUX  XHUMHUYECCKHX




peakuuii c UCIIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYIT;

YMETb XapaKTEepPU30BaTh

OTBeT Ha ypoOKe;

[puponHsle HCTOYHHKH YTJIEBOZOPOIHOTO KOHTpOJIbHas paboTa
54 HCTOYHHUKH 3 CBIpbs (HETh, IPUPOTHBI a3,
' YTJIEBOJOPOJIOB U UX YroJib), CHOCOOBI NX epepadoTKU
nepepaboTka U MIPaKTUYECKOE TPUMEHEHHE
MPOJYKTOB TIEpepadOTKH
Hroro mo paznmery 13

Pazgen 3. Kuciopoaconep:kaiue opraHudeckue coeiHHeHus

3.1

Cruptsl. Oenon

OBJIQIETh CHCTEMON XUMHUECKUX
3HaHUH, KOTOpast BKIIOYACT:
OCHOBOIIOJIATAIOIIHE TIOHATHS
(XUMHIYECKHUI SIIEMEHT, aToM,
ANEKTpOHHAs 000JI0YKa aToMa,
MOJIEKYJIa, BaJIGHTHOCTbD,
NIEKTPOOTPHULIATEILHOCTD,
XMMHYECKas CBSI3b, CTPYKTypHas
dbopmymna (pa3BépHyTas u
COKpatéHHas), MOJib, MOJIIpHAs
Macca, MOJISIPHBIH 00BEM,
YTIEPOTHBIH CKETeT,
(hyHKIIMOHATBHAS TPYIIIIA,
pajauKai, U30MepHs, H30MepBI,
TOMOJIOTUYECKUH Psifl, TOMOJOTH,
YTIEBOIOPOIBI, KUCIOPOA U
a30TCo/IepIKaIINe COSTUHEHNS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIE
COEIMHEHUS); TEOPHH 1 3aKOHBI
(Teopus CTPOCHHUS OPraHUYECKUX
BemiecTB A. M. bytnepoBa, 3akoH
COXpaHEHHsI MaCChl BELIECTB);

OTBeT Ha ypoke




3.2

Anbrerusl.
KapOoHOBBIE KHCIIOTEI.
CnosxHble 3QupbI

3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3BIK XUMUH,
MHPOBO33PECHYCCKUE 3HAHUS,
JIeKAIUe B OCHOBE MIOHUMAHUS
MPUIMHHOCTH ¥ CUCTEMHOCTH
XUMUYECKHX SBIICHHH,
(haKTOJIOTHUECKUE CBEICHHUS O
CBOWCTBaX, COCTaBe, IOJIYICHUH U
0e30I1aCHOM HCITOJI30BAHUH
BaXHEHIIINX OPTraHUIECKUX
BEIIECTB B OBITY U TIPAKTHUECKOM
JIEATEILHOCTH YEJIIOBEKaA,
XapaKTepu30BaTh  COCTaB,
CTpOEHHUE, ¢busnueckue u
XUMHYECKHE CBONCTBA THUITHYHBIX
mpeacTaBuTeneit Pa3THIHBIX
KJIACCOB OPraHMUYECKHUX BEIIECTB
(MeTaH, 3TaH, 3TWUJICH, MPOIMUICH,
alleTHUIICH, Oyranuen-1,3,
MeTIIOyTaauen-1,3, 0OeH3011,
METAHOJI, ATAHOJ, JTHICHTIUKOIb,
TIUIepuH, (eHomn, ameTanbIeru,
MypaBbHHAS U YKCYCHas KHCIOTHI,
TIIIOKO3a, Kpaxmaj, [eJUTij03a,
aMHHOYKCYCHas KHCIIOTa),
WLIIOCTPUPOBATh  TEHETHYECKYIO
CBsI3b MEXIy HHMH YpPaBHCHUSIMHU
COOTBETCTBYOIIUX XUMHAYECKUX
peaxmmi c HCIOJIb30BAHUEM

CTPYKTYPHBIX (hOpMYII;

OBJIAJIETh CHCTEMOU
XUMHYECKHX  3HAHUH, KOTOpas
BKJIFOYACT: OCHOBOIIOJIATAIOIINE
MOHATUS (XUMHUYSCKUI JIIEMEHT,
aToM,  JJIGKTPOHHas  00OJOYKa
aToma, MOJIEKYJa, BAJICHTHOCTD,

OTBeT Ha ypoOKe;
IpakTHIeckas padboTa




3MEKTPOOTPHUIATETLHOCTD,
XUMHUUYECKas CBsI3b, CTPYKTypHas

hopmymna (pazBépHyTas u
COKpamiéHHasl), MONb, MOJSpHAs
Macca, MOJISIPHBIN 00BéM,
YIIIEPOIHBIN CKeJIeT,
(hyHKIIMOHAIBHAS TPYIIa, paguKail,
n30Mepus, H30MEDBI,
TOMOJIOTHYECKUH psiJl, TOMOJIOTH,
YTIIEBOJIOPOEL, KHCIIOPOJ u
a30TcozepKale COE/IMHEHUS,

MOHOMEp, MHOJIMMEp, CTPYKTYypHOE
3BEHO, BBICOKOMOJICKYJISIPHbIC
COCAMHEHUs); TEOPHH M 3aKOHBI
(Teopust CTpPOEHHsSI OPTaHUYECKHUX
BemecTB A. M. ByrtnepoBa, 3akoH
COXpaHEHHMS  MacChl  BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUI
SI3BIK  XMMHUH, MHPOBO33PEHYECKHE
3HaHMS, JIeKalue B  OCHOBE

ITOHUMAaHUS MIPUYUHHOCTH U
CHCTEMHOCTH XUMHUYECKUX
SIBJICHHH, (akTONIOTHYECKHE
CBEICHMS O CBOMCTBaX, COCTaBe,
MOJIy4€HUN u 6e30macHOM
HUCIIOJIb30BAaHUU Ba)KHEHUIIIMX
OpPraHHUYECKHX BEIIECTB B OBITY U
MIPaKTHIECKON JIeITeIIbHOCTH

9eJIOBeKa; yMETh IUTAaHUPOBATh U
BBITIOJTHATD XUMHUYECKHN
9KCIEPUMEHT (mpeBpamieHus
OpPTaHUYECKUX BEIIIECTB npu
HarpeBaHMH, NOIyYeHNE STHICHA U

N3y4YCHUC €ro CBOﬁCTB,
Ka4YCCTBCHHBIC pCaKkunun
OpPraHn4eCKux BCIICCTB,

JAcHaTypanus OCIKOB apu




3.3

VYrneBoabl

HArpEeBaHUHW, I[BETHBIC PEAKI[HH
0eIKOB) B COOTBETCTBHU  C
MPaBUJIAMH TEXHUKH GE30TTaCHOCTH
npH OOpaIleHUd C BEUECTBAMH H
na00paTOPHBEIM  00OPYIOBaHUEM,

[PEACTABISITH pe3yIbTaThI
XAMHYECKOTO0  OKCIIEPHMCHTa B
thopme 3armcu ypaBHEHUA

COOTBETCTBYIOIIUX  peakuuil u
(hopmynupoBaTh BBIBOJIBI Ha
OCHOBE 3THX PE3Y/IbTaTOB

OBJIAJIETh CUCTEMOU
XUMUYECKUX  3HaHUM, KoTOpas
BKJIFOYAET: OCHOBOIIOJIAr AI0IIKE

MOHATUS (XMMHYECKHH 3IJIEMEHT,
aToM,  JJIEKTpOHHas  00O0JOYKa
aToMa, MOJIeKyJa, BaJCHTHOCTb,
3NIEKTPOOTPHULATENLHOCTD,

XUMHYECKas CBsA3b, CTPYKTypHas
hopmymna (pa3BEpHyTas u
COKpaméHHasl), MOJb, MOJISIpHas
Macca, MOJISIPHBIN 00BéM,
YIJIEPOAHBIN CKEJIeT,
(hyHKIMOHATIBHAS TPYIIIA, PaIuKall,
HU30MepHs, H30MEPBHI,
FOMOJIOTMYECKUI psifi, TOMOJOTH,
YTIEBOIOPOABI, KHCJIOPOJ u
a30TcoAepIKalIue COEJMHEHUS,
MOHOMEp, HOIUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE
COCIMHEHUs); TEOPHUH M 3aKOHBI
(Teopuss CTpPOEHUS OpPraHMYECKUX
Bemects A. M. ByrnepoBa, 3akoH
COXpaHEHHMS MacChl  BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIHUYECKUI
S3BIK XUMHH; MHPOBO33PEHYECKHE
3HAaHUA, JIeXKalue B OCHOBE

OTBeT Ha ypoKe;
KOHTpOJIbHas paboTa




IIOHMMaHUs MNPUINHHOCTU n

CHCTEMHOCTH XUMHUYECKUX
SIBIICHUH, (axToNOTHYECKHE
CBEJICHHS O CBOMCTBAaX, COCTaBe,
MOJTY4eHUU u Oe3omacHOM
HCTIONIb30BAaHUHA Ba)KHEHIITNX
OpPTaHUYIECKUX BELIECTB B OBITY H
MPaKTHYECKOH JIeSITeIbHOCTH
4eJoBeKa; YMETh IUIaHHPOBaTh H
BBITIOJTHATD XUMHUYECKUH
9KCIIEPUMEHT (mpeBpareHus

OpraHn4eCKux BCHICCTB npu
HarpeBaHuu, MOJY4YCHUC 3THUJICHA U

N3ydCHHUE €ero CBOJCTB,
KayeCTBEHHbBIC peaxiuu
OpPTaHUIECKUX BEILIECTB,
JICHaTypamus 6enxoB pu

HarpeBaHuu, IIBCTHHBIC peaKkuu
0OeNKOB) B COOTBETCTBUU  C
MpaBAJIAMHU TEXHHUKH 0€30IMacHOCTH
pu OOpallleHHH C BEIIECTBAMH U
ma00paTOpHBEIM  00OPYAOBaHHEM,
MIPEICTaBIATh Pe3yIBTATHI
XUMHYECKOTO  JKCIIEpUMEHTa B
hopme 3amnmucu ypaBHEHUI
COOTBETCTBYIOILIMX  peakuuil u
(hopMynHrpoBaTh BBIBOIBI Ha
OCHOBE 3THX pPe3yJIbTaTOB

Hroro no paszneny 13
Pa3nen 4. A3oTcoaep:kaiiue opraHudecKue coeTuHeHust
OBJIQIETh CUCTEMON XUMHUECKUX OtBer Ha ypoke
3HaHU, KOTOpask BKIIOYAET:
41 AMMUHBI. 3 OCHOBOIOJIAraroIye MOHATHS

AMUHOKHUCIOTHL. beakn

(XMMHUYECKUT DIIEMEHT, aTOM,
AJIEKTPOHHAsI 000JI0YKa aTOMa,
MOJIEKYJIa, BaJICHTHOCTD,




Hroro no pazneny

3

Pasneu 5. BbicOkOMOJIEKYJISIDHBIE COeIMHEHUS

51 IMnactmaccel. Kayuyxu.
' BosokHa

2

NIEKTPOOTPHULIATENBHOCTb,
XUMHYECKasi CBSI3b, CTPYKTYpHas
(opmyna (pa3BépHyTast U
COKpaIlEHHast), MOJIb, MOJIIpHAs
Macca, MOJISPHBIA 00BEM,
YIJIEPOHBII CKEJIeT,
(hyHKIIMOHATIFHAS TPYTIIIA,
panuKai, H30MEpHsl, H30MEpHI,
TOMOJIOTHYECKHH Psiji, TOMOJIOTH,
YTIIEBOJIOPOABI, KUCTIOPO U
a30TCcoEpIKalie COeTUHEHHS,
MOHOMeEp, MOJIUMEP, CTPYKTypHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE
COEJMHEHUS ); TCOPUH U 3aKOHBI
(Teopus CTPOCHHUS OPTraHUYECKUX
BemecTB A. M. byTneposa, 3akoH
COXpaHEHHS MACCHI BELIECTB);
3aKOHOMEPHOCTH,
CHMBOJIMYECKHH S3bIK XMMUH;
MHPOBO33PEHUECKHE 3HAHMUS,
JIeXKale B OCHOBE TIOHUMaHUs
MMPUYUHHOCTH U CUCTEMHOCTHU
XUMHUYECKUX SIBICHUH,
(haxTonoruueckue cBeCHUS O
CBONCTBAX, COCTaBe, MOJYyYEHUU U
6e3011aCHOM HCIIOJIb30BAHNHU
BO)KHEHWIINX OPraHUYECKUX
BEIECTB B OBITY M MPAKTHYECKOM
JIeSITEJIbHOCTH YellOBEKa




Hroro no paspeny

OBIIEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME

n/n

11 KIIACC

HanmenoBanue
pa3nenoB U TeM
TIPOTPaMMEI

2
34 2 2
Kommuectso yacos
[IpakTuuecku
KoHnTponbHbie
Bceero € paboThl
paboThI

Pa3nea 1. Teoperuyeckue 0CHOBBI XMMHMU

OJNeKTpOHHBIE
(undpossie)

obpazoBaTeinb
HBIE PECYPCHI

CIHUCOK UTOTOBBIX TUIAHUPYEMBIX
PE3yIbTaTOB C yKa3aHUEM 3TaIloB
nx GOpMUPOBaHUS

Crioco0 OLIEHKH UTOTOBBIX
HHaHI/IpyeMLIX pe3yHbTaTOB

11

CTtpoeHHe aTOMOB.
[lepuoauueckuii 3aKoH
u [lepuogmaeckas
CHCTEMA XUMUYECKUX
anemenToB /. 1.
MenneneeBa

chopMUpOBaTH
MPEICTaBICHAA: O XHMHUYECKOMH
COCTaBJISIONIEH €CTECTBEHHO-
Hay4yHOM KapTUHbl MMHpa, PpOJIH
XAMHH B  IIO3HAHUHM  SIBJICHUH
TIPHUPOIHI, B (hopmMupoBaHUM
MBIIJICHUSA U KyJ'II)TypI)I JIMYHOCTH,
e€ (yHKIMOHANBHON TPaMOTHOCTH,
HE0OX0uMOI s penreHus
MPAKTUICCKUX 3aaa4 u
9KOJIOTHYECKH 000CHOBaHHOTO
OTHOIICHHUS K CBOEMY 3J0POBBIO U
MIPUPOJHOM cpere;
BIIQJICHHE CUCTEMON XMMHUYECKHUX
3HaHUH, KOTOPast BKIIOYACT:
OCHOBOIIOJIATral0ONIHE TIOHATHS
(XMMHUYECKUH DIIEMEHT, aTOM,
M30TOII, S-, P-, d- JIEKTPOHHBIE
opOuTaAM aTOMOB, WOH,
MOJIEKYJIa, MOJIb, MOJIIPHBIN
00BEM, BaJIEHTHOCTD,
ANEKTPOOTPHULATCILHOCTD,

OTBeT Ha ypoKe;




CTETICHb OKHCIICHUS, XUMHYIECKas
CBSI3b (KOBaJIEHTHAsI, HIOHHAs,
MeTaJin4ecKasi, BOJOPOIHAs),
KpHUCTaTN4ecKasi peréTka, TUITbI
XUMHUUYECKHUX peaKIlHii, pacTBOD,
AEKTPOJIUTHI, HEAJIEKTPOIIUTHI,
AIIEKTPOIUTHIECKAS
TUCCOITHAIINS, OKUCITUTEIb,
BOCCTAHOBHUTEIb, CKOPOCTb
XUMHYECKON peaKIui,
XUMHYECKOE PaBHOBECHE);
TEOPHUH U 3aKOHBI (TEOpHUs
3JIEKTPOJIUTUYECKOU
JIACCOLMALIUN, TEPUOINYECKUI
3akoH J[. 1. MeHneneeBa, 3aK0H
COXpaHEeHHS MacChl BEIIECTB,
3aKOH COXpaHEHUS U
MIpeBpAaICHHUS YHEPTUHU TIPH
XUMHYECKUX PEaKITisx),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUH S3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS,
JICXKaIlue B OCHOBEC IIOHUMAaHHUA
MPUYUHHOCTH U CUCTEMHOCTHU
XUMHUYECKUX SIBICHUH,
(haxTonoruueckue cBeEHUS O
CBOMCTBax, COCTaBe, NOJyYEHUH U
0e30I1aCHOM HCIOJIb30BAHUU
Ba)KHEHUIIINX HEOPTaHUYCCKUX
BEIIECTB B OBITY U TIPAKTHYCCKOM
JIeTEIbHOCTH YEJI0BEKa

1.2

CrtpoeHne BeIecTBa.
MHoroo0pa3ue BemecTs

chopMHUpOBaTh

MpEACTaBICHUs: O XUMHUYECKOU
COCTAaBJISIOIICH €CTECTBEHHO-
HAy9HOH KapTHHBI MHpa, POIHU
XHMMUHA B TIO3HAHWU  SBIICHUU

OTBeT Ha ypoke




TIPUPOJIBI, B dhopMupoBaHuU
MBIIUICHUSI ¥ KYJIbTYPhI JINYHOCTH,
e€ (yHKIMOHANBHON TPaMOTHOCTH,
HEOOXOTUMOM IS penreHuns
MPAKTUICCKUX 3amau u
9KOJIOTHYECKH 000CHOBaHHOTO
OTHOIICHHUSA K CBOEMY 3I0POBBIO U
MIPUPOIHOM cpeje;
BIIQJICHHE CUCTEMON XHMHUYECKHUX
3HaHUH, KOTOpast BKIIOYAET:
OCHOBOIIOJIATrAlOIIE TIOHATHS
(XMMHYECKUH 2JIEMEHT, aTOM,
M30ToOII, S-, P-, d- AMeKTPOHHbIE
opOuTaIu aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJIIPHBIN
00bEM, BAJICHTHOCTb,
3JIEKTPOOTPHULIATECILHOCTD,
CTCIICHb OKHCJICHHUS, XUMHUUYCCKaA
CBSI3b (KOBaJICHTHAS, HOHHAS,
MeTaJuTn9ecKasi, BOJOPOIHAs),
KPUCTAJUTHYECKas PEIIETKA, THIIBI
XUMHYECKHIX PEaKIiii, pacTBOpP,
ANEKTPOJIATHI, HEAIEKTPOJIHTHL,
3JIEKTPOIUTHYCCKAS
JTUCCOIIHAITNS, OKUCITUTEIIb,
BOCCTAHOBHUTEIIb, CKOPOCTh
XUMHUYECKON peakiuu,
XUMHUYECKOE PaBHOBECHE);
TEOPUH U 3aKOHEI (TCOPHUS
ANEKTPOTUTUICCKOM
JTUCCOIMAIIUH, TICPUOTUICCKUI
3akoH JI. . MeHneneesa, 3aKkoH
COXpPaHCHHS MAaCCHI BEIIECTB,
3aKOH COXPAaHEHUS U
MpEBPALIECHUS SHEPTUH TIPU
XUMHUYECKUX PEaAKITHIX),




3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUS,
JIeKaIlie B OCHOBE MIOHMMAaHUS
MPUYMHHOCTU U CUCTEMHOCTH
XUMHYECKHX SIBICHHH,
(hakTOIIOTHYECKHE CBEACHUS O
CBOMCTBaxX, COCTaBe, MOJIyICHUH U
6€3011acCHOM HCIIOJIb30BAHUH
B)KHEHIINX HEOPTaHUIECKUX
BEIIECTB B OBITY M MPAKTHIECCKOH
JIeSITeNIbHOCTH YeJI0BeKa
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XuUMHIEeCKHE peaknuu

chopMHUpOBaTh YMEHUS
HCTIOJIB30BaTh XIMHYIECKYIO
CUMBOJIMKY  JUI1  COCTaBJICHUS
dbopMyn BEIIECTB © ypaBHCHUUH
XUMHYECKIX PpeaxIuid,
CHUCTEMATHYECKYI0O HOMEHKIATYpPY
(IUPAC) u TpuBHaibHbIE HA3BAHMS
OTJIENTEHBIX HEOPTaHUIECKUX
BEIIIECTB (yrapusrit ras,
YIJIEKUCIBIM Ta3, aMMHUaK, raiméHas
W3BEeCTh,  HeraméHass  W3BECTb,
MUTHEBAs COJa, TUPUT U APYTHE);

chopMHUpOBaTh YMEHUH
OTIPEJIeNIATh BaJICHTHOCTh u
CTCIICHb OKHCJICHUS XHMHUYCCKHX
3JIEMEHTOB B COCTMHECHUSX
Pa3IUIHOTO COCTaBa, BU
XUMHYECKOH CBSI3U (KOBAJICHTHAS,
HOHHas, MeTaJUTHYEeCKas,
BOZIOPOJIHAS) B COCAMHEHUSX, THII

KPUCTAJIINYECKON peleéTKu
KOHKPETHOTO BellecTBa (aToMHas,
MOJIEKYJIIpHAS, HOHHas,

MeTaJUIN9ecKast), XapakTep Cpensl B
BOJIHBIX pacTBopax

OTBeT Ha ypokKe;
MpakTH4yeckas pabora;
KOHTpOJIbHas paboTta




HWroro no paspeny

Pazgen 2. Heopranuyeckas Xum

us

13

HCOPraHN4eCKuX COCZ[PIHGHHFI;

2.1 Metamisl

c(hOpMHUPOBAHHOCTH YMEHHIHA
IUTAaHUPOBATH U BBITIOTHATH
XUMHYECKHH SKCIIEPUMEHT
(pasznoskeHue nepokcuIa
BOJIOPO/a B IIPUCYTCTBUH
KaTaJu3aTopa, onpeesieHue
Cpeabl paCTBOPOB BEIIECTB C
MIOMOIIBIO0 YHUBEPCAIEHOTO
MHIMKATOpPa, BINSHNAE Pa3INIHBIX
(hakTOpOB Ha CKOPOCTH
XUMHUYECKOH PeaKkIuy, PeaKnu
HMOHHOTO 00OMEHa, KaueCTBEHHbIE
peakiuu Ha Cyabdar-, KapooHat-
W XJIOPH]I-aHHOHBI, HA KATHOH
aMMOHHSI, pEeLIeHHE
9KCTIEPUMEHTAJIBHBIX 33]1a4 110
TeMaM «MeTaisl» u
«Hemerautel») B COOTBETCTBHH €
MpaBMJIaMU TEXHUKH
0e30MMacHOCTH TIPH OOpAIICHUH C
BEIIECTBAMH U J1a00PaTOPHBIM
000opyioBaHUEM, NTPECTABIISAT
Ppe3yJbTaThl XHMHYECKOTO
9KCIIepUMEHTa B (hopme 3ammcu
YpaBHEHHIi COOTBETCTBYIOIINX
peaxmmii 1 GopMyIupoBaTh
BBIBOJIbI HA OCHOBE ATHX

pEe3yIbTATOB;
c(hopMHpPOBAaHHOCTH
YMCHHI XapaKTepU30BaTh

(onmchiBaTh) OOIIME XHMHYECKHE

OTBeT Ha ypOKe;
MpaKkTHIeckas padora




CBOMCTBa HEOPraHUYeCKUX
BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
HOATBEPKIATh CYILECTBOBaHHUE
TeHETHYECKON CBSI3H MEXKIY
HEOPraHMYECKHMH BEIIECTBAMHU C
THOMOIIBIO YpaBHEHUH
COOTBETCTBYIOIMX  XUMHYECKHX
peakuuit;
c(hOpMHUPOBAHHOCTH YMEHHUS
KITacCU(PHUIMPOBATH XUMHUYCCKHE
PeaKkIuy IO Pa3IHIHBIM
NpHU3HAKaM (4UCITY U COCTaBY
pearupyromux BemecTs,
TeroBoMy 3ddekTy peakuuu,
M3MEHEHUIO CTEIIEHEH OKHUCIICHUS
3JIEMEHTOB, 00PaTUMOCTH
pPeaKnu, Y4acTHUIO KaTalu3aTopa)

2.2

HemeTraimisr

c(hOpMHUPOBAHHOCTH
YMEHHI  PAcKpbIBaTh  CYIIHOCTh
OKHCJIUTEIBHO-
BOCCTAHOBUTEIILHBIX peakuuii
MOCPEACTBOM COCTaBJICHUS
JNIEKTPOHHOTO  0anmaHca  3THX
peakuuit;

c(hOpMHUPOBAHHOCTH
YMEHHUH OOBICHITH 3aBUCHMOCTh
CKOPOCTH XUMHYECKOW PEaKIii OT
pa3nuyHbIX (PAKTOPOB; XapakTep
CMeEIIEHHs XMMHYECKOTO
pPaBHOBECHsSI B 3aBUCHMOCTH OT
BHEIITHEr0 BO3JCHCTBHs (TPHHIIHIT
Jle llarense);

c(hOpMUPOBAHHOCTH
YMEHHI [IAHUPOBATh U BBIMOIHATH
XUMUYECKHH DKCIIEPUMEHT
(pa3noxkeHue MepoKcUaa BOAOPOIA
B IPUCYTCTBUHM  KaTalU3aTropa,

OTBeT Ha ypoKe;
MpakTHyeckas pabora;
KOHTpOJIbHas paboTa




ONpesieieHue  Cpeibl  PacTBOPOB
BEIIIECTB c MOMOIIBIO
YHHBEPCAILHOTO WHJUKATOpa,
BIIMSIHUE PA3INYHBIX (DAaKTOPOB Ha
CKOPOCTh XMMHYECKOH peakiuy,
peaxmun HOHHOTO obMeHa,
Ka4eCTBEHHBIC peakun Ha
cynbgpar-, kapOoHaT- W XJIOPHI-
AQHMOHBI, Ha KAaTUOH aMMOHHUS,
penieHue 9KCIIEPUMEHTAIIBHBIX
3amad 1o TemaM «Mertamib» U
«Hemeramibsl») B COOTBETCTBHH C
MpaBIJIAMU TEXHUKH 0€30MacHOCTH
npu oOpaIieHnH ¢ BEIIECTBAMH H
7ma00paTOpHBEIM  00OPYIOBaHHEM,

[PEACTABISTH pEe3yIbTaThI
XAMHYECKOTO  OKCIIEPHMCHTa B
¢dopme 3armcu ypaBHEHHI

COOTBETCTBYIOIIIMX  peakuuil u
(opmynupoBaTh  BBIBOABI  Ha
OCHOBE 3THX PE3YJIbTaTOB;

c(hOpPMHUPOBAHHOCTH
YMEHHUH XapaKTepu30BaTh
(omuchIBaTh) OOIIHE XHUMHYECKHC
CBONCTBa HEOpPraHU4ECKUX
BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
MOATBEPXKIaTh CYIIIECTBOBaHNE
TeHETUYECKON CBSI3U MEXTy
HEOPraHMYEeCKHMH BEIIECTBAMHU C
OMOLIBIO ypaBHEHUI
COOTBETCTBYIOIINX  XUMHYECKHUX
peakuuii;

c(OpPMUPOBAHHOCTH YMEHHS
KiIaccuuIUpoBaTh  XMMHYECKHE
PeaKLiK MO Pa3InvHbIM MPU3HAKAM
(uMcny W COCTaBy pearupyronux
BEIECTB, TEIUIOBOMY  3(QeKTy




CBsI3p HEOPTaHUYECKUX
2.3 1 OPTaHIMYECKUX
BEILECTB

peakuuy, H3MEHEHHIO CTeHeHei
OKHCIICHUS 9JIEMEHTOB,
00paTUMOCTH pPEaKIUH, YIaCTHIO
KaTaJn3aTopa)

c(hOpMHUPOBAHHOCTH
YMEHHH COCTaBISTH YypaBHEHUS
peakuuii Ppas3IUYHBIX THUTIOB,
MOJTHBIE u COKpaliéHHbIC
YpaBHEHHsI  peaKkiuid  HOHHOTO
oOMeHa, y4YHThIBas YCIOBHS, INPH
KOTOPBIX 3TH PEaKIUH HUAYT [0
KOHIIa;

c(hOpMHUPOBAHHOCTH
YMEHUII  IOPOBOAUTH  DPEAKLUH,
MOJTBEPKIAMONINE Ka4eCTBEHHBIH
COCTaB Ppa3IMIHbIX
HCOPraHN4YCCKuX BCHICCTB,
pacro3HaBaTh  OMBITHBIM  IyTEM
HOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBopax HEOPraHUYECKUX
BEILIECTB;

c(OpMHUPOBAHHOCTH
YMEHUII  PACKpbIBaTh  CYLIHOCTb
OKHCJIUTEIBHO-
BOCCTaHOBUTEIBHBIX peakiuii
MOCPECTBOM COCTaBIICHUS
AIEKTPOHHOTO OamaHca  3THUX
peaxIuii;

OTBeT Ha ypoke

Hroro no pazneny
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Pa3znen 3. XumMus H :KM3Hb

3.1 XUMUA U KU3HD

c(hopMHPOBAaHHOCTH YMEHUI
co0I0aTh MpaBUIa
9KOJIOTMYECKH 1IeIIECO00pa3HOT0o

OTBeT Ha ypoke




MIOBEJICHUSA B OBITY U TPYIOBOM
JIeATEIbHOCTH B LIETSAX
COXpaHEeHHsI CBOETO 3/I0POBBS U
OKpYXarouiei NpupoaHON cpebl,
0CO3HaBaTh OMaCHOCTh
BO3JICHCTBUS HA KUBBIE
OpraHU3Mbl ONPEEIEHHBIX
BELIECTB, IOHUMasi CMbICII
mokazatesst I1JIK, moscHATh Ha
pUMepax crnocoObl YMEHBIICHHUS
U IPENOTBPALIECHHS UX BPEJHOTO
BO3JICICTBUS HA OpPraHU3M

4eJIoBeKa
Hroro no pazneny 4

OBILIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME

[TpunoxenueM k paboyelt nporpaMme siBIsieTCs rpaduK OLIEHOYHBIX TPOLIETYP.
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