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Pabouass  mporpamma  pa3paboraHa Ha  ocHOoBe  DenepalibHOTO
roCyJIJapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAAPTA CPETHET0 0OIIEro oOpa3oBaHMsl,
YTBEPKJICHHOIO0 NpHKa3oM MuHucrepcTBa oOpa3zoBanus U Hayku P® ot 17 mas
2012 roma, Ne 413.

PabGouass mporpamMma ydeOHOW IUCIHHMIUIMHBI pa3paboTaHa C Y4eTOM
denepanbHO 00pa30BaTEbHON MPOTPAMMBI CpPEAHETO O0IIero oOpa3oBaHUS,
YTBEPXKICHHOU ITpUKa3oM MuHucTepcTBa nmpocselieHus Poccuiickont denepanuu
ot 18.05.2023r. Ne 371, npumepHOii mporpaMMbl 00111e00pa3oBaTeNbHON yueOHOM
JTUCHUTUIMHBL «XUMUS», PEKOMEHJI0BaHHON  DenepalibHbIM TOCYAapCTBEHHBIM
OIOKETHBIM 00pa3oBaTenbHbIM yUpexKICHUEM JOTIOJTHUTEJILHOTO
npodeccruonanbHoro o6pazoBaHusi «MHCTUTYT pa3BUTHS TPO(HECCHOHATHLHOTO
obpazoBanus» (PI'BOY IO «MPIIO»), yrBepxkaeHHON Ha 3aceaanuu CoBera 1o
OIICHKE  COJepKaHUsi W  KayecTBa MNPUMEPHBIX  paboyux  Mmporpamm
001eo0pa3oBaTeIbHOTO M COLMAIBHO-TYMAHUTAPHOTO  LMKJIOB  CPEIHEro
npodeccuoHanbHoro oopazoBanus (IIporoxkon Ne 14 ot 30 HosiOps 2022r.) B
KaueCTBE NPUMEPHOM MPOTrPaMMBbI JUIsl peallu3allii OCHOBHOM MPO(eCcCHOHATbHON
obOpazoBatenpHOl nporpammbl CIIO Ha 6a3ze ocHOBHOTro 00I1Iero 00pa3oBaHUsl C
MOJTYYE€HHUEM CPEIHET0 00111ero 00pa3oBaHusl.

Pazpabotunk: AHIIOO «IPbuC»



COJIEP)KAHME

HHACHOPT PABOYEM IHPOI'PAMMBbI YYEBHOU 4

JUCHMUILIAHBI
CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCLHMITIUHBI 6
YCJIOBUS PEAJTU3ALIMU YUEBHOMN TUCHUILIAHBI 12

KOHTPOJIb M OLEHKA PE3VJBTATOB OCBOEHUSI 15
YYEBHOM JJUCLHUATIMHBI



1 MACHOPT PABOYEHN MPOT'PAMMBbI YYEBHOU TUCHUITIJIUHBI

OVJ1.09 XUMMSI

1.1 O6aacTs npuMeHEHUS MPOTrPAMMBbI

PabGouas mporpamMmma y4yeOHON MMCIUIUIMHBI SIBISIETCS YaCThIO MPOTPaMMBbI
MOATOTOBKM CIIELIMAIINCTOB CpeAHEro 3BeHa B coorBeTcTBUM ¢ DPI'OC mno
cnermansHoctu CIIO 40.02.01 Ilpaso u opeanuzayus coyuanbho2o obecneyeHus.

1.2. MecTo y4eOHO# JUCHMILUIUHBI B CTPYKTYpPe NPOrpaMMbl OATOTOBKH
CIIEHMAIUCTOB CPEAHEro 3BeHAa:

YuebHas pauciuIuiMHa «XUMHS»  SBISIETCS  YYEOHBIM  TPEAMETOM
00s13aTEeIbHOMI MPEIMETHON oOJylactu «MatemMaTH4ecKnuit u o0
€CTeCTBEHHOHAYYHBIN yueOHbIe Kb DI'OC cpegnero obmero oo6pazoBaHus.

B yue6nbix mnanax [IIICC3 yueOHast nUCIUIIIINHA « XUMUS» BXOJUT B COCTAB
00s13aTeNIbHBIX  00IIc00pa30BaTEIbHBIX JTUCHUIUIMH, H3yYaeMbIX Ha YpPOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

1.3.lenu u 3apaun y4eOHOM TN CHUNINHBI

Pabouast nmporpamMmma y4yeOHON NUCHMILIMHBI «XWUMHUS» OPUEHTHPOBaHA Ha
JIOCTHXKEHUE CIICNYIONIMX HeJIeH:

1) dbopMUpOBAaHUE CHUCTEMbl XHMHYECKUX 3HAHUM Kak BakHeHIen
COCTaBJISIONIEH €CTECTBEHHO-HAYUYHOM KApTUHBI MHUpA, B OCHOBE KOTOPOM JiexaT
KJIFOUEBbIE MOHATHUSA, YHIAMEHTAIbHBIC 3aKOHBI M TEOPUN XUMUM, OCBOCHUE SI3bIKA
HAayKH, YCBOGHHE U TMOHMMAHUE CYIIHOCTH JIOCTYNHBIX  00O0OIIeHUMN
MHUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMJICHHE C HCTOpUEH UX pa3BUTUS U
CTAHOBJICHUS;

2) dbopMHUpOBaHUE U PA3BUTHUE MPEICTABICHUNA O HAYYHBIX METOJAX
MO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIHMi, HEOOXOMAUMBIX JUIsl MPUOOpPETEHUS
YMEHHI OPUEHTHPOBATHCS B MHUPE BEHIECTB U XMMHUYECKUX SIBIICHHM, UMEIOIINX
MECTO B IIPUPOJE, B MPAKTUUECKOW U OBCEIHEBHOW KU3HU;

3) pa3BUTHE YMEHUH W CHOCOOOB JCSATENBHOCTH, CBSI3AHHBIX C
HAOMIOZICHUEM U OOBSICHEHHEM XHUMHUYECKOTO SKCIEPUMEHTa, COOJI0eHUEM
npaBuJ1 0€30MacHOro OOpalleHusl C BEIIECTBAMM.

B xozxe ocBoeHus 00111€00pa30oBaTENbHOrO MKIA AUCHMUILUIMH MPOTPaMMBI
HOJTOTOBKH CHEIMAIMCTOB CPEIHEro 3BeHa (popMUpyrOTCS:

JIMYHOCTHBIE Pe3yJbTAThI

1) TpaxmaaHCKOTO BOCHUTAHUS: OCO3HAHHWS OOYYaIOIIUMHKCS  CBOMX
KOHCTUTYITMOHHBIX TIPaB U OOS3aHHOCTEH, YBOXKECHUSI K 3aKOHY WU TPABOIOPSAKY;
MPEACTABICHUS O COLIMATIBHBIX HOpMAaX U MPaBUJIaX MEXJIMYHOCTHBIX OTHOLIEHU B
KOJIJIEKTHBE; TOTOBHOCTH K COBMECTHOI TBOPUYECKOU JEATEIIbHOCTH MPU CO3JaHUU

y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX W TO3HABATENIbHBIX 3a/a4, BHITIOJHEHUU
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XUMHUYECKUX SKCIEPUMEHTOB; CIOCOOHOCTH MOHMMATh W NPUHUMAaTh MOTHUBBI,
HaMEpEHUS, JIOTHUKY W apTYMEHTHI IPYTUX MPY aHATN3€ PA3IMIHBIX BUIOB yIeOHOM
JeSITEIbHOCTH;

2) TDaTpPUOTHYECKOTO  BOCIUTAHUS:  I[IEHHOCTHOTO  OTHONIICHHUA K
UCTOPUYECKOMY M HAay4YHOMY HACJEIUI0 OTCUECTBEHHOW XHMHH, YBaXCHHUS K
MPOIIECCY TBOPYECTBA B OOJIACTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHHUS XHWMHUH,
OCO3HaHUS TOT0, 4YTO JIOCTIDKEHUS HAYyKH €CTh pe3yibTaT JIMTEIbHBIX
HAOJIIOCHUM, KPOTOTIMBBIX SKCHEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO TpYy[a
y4E€HBIX M MPAKTUKOB; MHTEpPECa W TO3HABATEIbHBIX MOTHUBOB B MOJYYEHUU U
MOCJIEYIONIEM aHAJIM3€ MHPOPMALUUA O MEPEAOBBIX JTOCTHKEHHUSIX COBPEMEHHOM
OTE€UECTBEHHON XUMUMU;

3) yXOBHO-HPaBCTBEHHOTO BOCIHUTAHHUS: HPABCTBEHHOIO CO3HAHUS,
TUYECKOIO TIOBEJEHUS; CIIOCOOHOCTH OLICHUBAaTh CUTYAallUW, CBSI3aHHBIE C
XUMUYECKAMH SIBJICHUSAMH, U IPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH; TOTOBHOCTH OIIEHUBAaTh CBOE
MOBEJICHUE U TIOCTYITKH CBOMX TOBAPHIIEH C IMO3HIINI HPAaBCTBEHHBIX U TPABOBBIX
HOPM ¥ OCO3HAHHE MOCJIEICTBUI 3TUX MOCTYTKOB,

4) hbopmupoBaHHs KyJIbTYPHI 3I0POBBS: TOHUMAaHUS IIEHHOCTEH 3JJ0POBOTO U
O0e3omacHoro oOpasa >KHU3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3MUYECKOMY M TICHXHUYECKOMY 370POBBIO; COONIOACHUS MPABUI
Oe3omacHOro oOpalieHuss ¢ BeUIeCTBaMH B OBITY, MOBCEJHEBHOW XU3HU U B
TPYJIOBOM JESATENBHOCTH;, MOHUMAHMS IEHHOCTH NPAaBWI HHAMBUAYAJIBHOTO U
KOJUIEKTUBHOTO 0€30I1aCHOI0 MOBEJEHUS B CUTYalUsX, YTPOXKAIOIINUX 3/10pPOBbIO U
JKU3HHM JIIOJICH; OCO3HAHUS TIOCJIEJACTBUA W HENPUATUS BPEAHBIX MPUBBIYCK
(yrmoTtpeOaeHust alaKoroJsi, HAPKOTUKOB, KypEeHHUS );

5) TpyZI0BOTO BOCHUTAHUS: KOMMYHUKATUBHOW KOMIETEHTHOCTH B y4eOHO-
UCCIIEIOBATENLCKOM e TENBHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTHX
BUJIaX JEATEILHOCTH, YCTAHOBKH HAa aKTUBHOE YYACTHE B PEIICHUH MPAKTUUCCKUX
3a]a4 COLMAIbHON HAIPABICHHOCTH (B paMKaxX CBOETO Kjacca, IIKOJbI); HHTepeca
K IPAKTHUECKOMY M3YYESHHIO Mpodeccrii pa3IngHoro poja, B TOM YHCIIE Ha OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHWW 10 XUMUH;, YBAKCHUS K TPYIY, JIOAIM TPyIa
pe3ynbTaTaM TpPYAOBON MAESTENbHOCTH; TOTOBHOCTHM K OCO3HAHHOMY BBIOOPY
WHIUBUYyaJIbHOM TpaeKkTopuu oOpa3zoBaHusd, Oyayuieil mpodeccun u peainsanuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C y4Y€TOM JIMYHOCTHBIX HMHTEPECOB,
CIIOCOOHOCTEM K XMMHH, UHTEPECOB M MOTPEOHOCTEN 00111eCTBA;

6) DKOJOTHYECKOTO BOCHUTAHUS: OKOJOTHYECKH  IE€JIECO00pa3HOTO
OTHONIEHUS K TMPHUPOJIe, KaK HCTOYHUKY CYIIECTBOBAaHUS KU3HU Ha 3eMIIc;
MOHUMAHUS TJIOOATLHOTO XapaKTepa JKOJOTHYECKUX MpoOJeM, BIIHSHUS
HKOHOMHUYECKUX MPOLECCOB Ha COCTOSHUE MPUPOJAHON M COIMAIBLHOM Cpelbl;
OCO3HaHUsl HEOOXOAMMOCTH HCIOIB30BAHUS TOCTIDKEHUH XUMHUU JUIS PEIICHUS
BOTIPOCOB PaIlMOHAILHOTO IPUPOIOTIOIH30BaHMS; aKTUBHOTO HEMTPHUSITHS ICHCTBUH,
NPUHOCSIINX BpEI OKPYXKAIOUIEH MPHUPOIHON cpelne, YMEHHsS MPOTHO3UPOBATH
HEOMaronpHsITHBIE SKOJIOTHYECKHE TOCIEACTBHS MPEANPUHIMAEMBIX ICHCTBHIA U
OpefoTBpaliaTh WX, HAJIWYUS  PA3BUTOTO  DKOJOTHYECKOTO  MBIIUICHUS,
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DKOJIOTHYECKOM KYJIbTYPBbI, OIbITA AEATEIbHOCTH HKOJOTUUECKON HAIPABIECHHOCTH,
YMEHHSI PYKOBOJCTBOBATHCS HMMH B [O3HABATEJIbHON, KOMMYHHKAaTHUBHON U
COLIMAJIBHOM TMPAKTHUKE, CIHOCOOHOCTM W YMEHHMS AKTUBHO IPOTUBOCTOSTH
uaeoIorun xemopoouu;

7) LEHHOCTHM HAy4YHOI'O IO3HAaHUS: CPOPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKd U OOIIECTBEHHOM
MPAKTUKH; TMOHUMAHUS CHEIU(PUKN XUMUU KaK HayKH, OCO3HAHUS €€ pojiu B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpeCcTaBleHus. 00 OKpY:KaroleM MUpE Kak O €IMHCTBE MPUPOJbl U YEJOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEM U pelieHuu MpoOJeM COXpaHECHHUs
OPUPOTHOTO PaBHOBECHUS; YOEKIECHHOCTH B OCOOOW 3HAYUMOCTH XUMHUHU IS
COBPEMEHHOW IMBWIM3ALHN: B €€ TYMAHUCTUYECKOW HAIPABICHHOCTH U BAXKHOU
pOJId B CO3/IaHUM HOBOM 0a3bl MaTEepUAIbHOW KYJIBTYphI, PEHICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUILIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00€CTICUCHUN
YCJIOBHM YCHENIHOTO TPY/Aa U KOJOTUYECKH KOM(OPTHOM KU3HHM KaKIOTr0 WICHA
OOIIECTBA; €CTECTBEHHO-HAYYHON IPaMOTHOCTU: MOHMUMAaHUS CYIIHOCTH METOJOB
MO3HAHUA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
NOJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
IMPOUCXOMSIINX B HEM U3MEHEHHI, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYUYEHUS IOCTOBEPHBIX
BBIBOJIOB; CITOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS IS
pelieHus: mpoOJieM B pealbHbIX KU3HEHHBIX CUTYallMSIX; UHTepeca K MO3HAHUIO U
UCCIIEIOBATENbCKOM IE€ATEIbHOCTH; TOTOBHOCTU M CIIOCOOHOCTH K HETIPEPHIBHOMY
00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY TOJYUYEHHUIO HOBBIX 3HAHUH IO
XUMUU B COOTBETCTBUH C )KU3HEHHBIMH MOTPEOHOCTSIMU; HHTEPECa K OCOOCHHOCTSIM
TpyJla B pa3au4HbIX chepax NpoPecCuOHAIbHON AESTENbHOCTH.

MeTanpeIMeTHbIe Pe3yJbTaThl

1) ucnonb3oBaHUE PA3IUYHBIX BUAOB IO3HABATEIBHOW JEATEIBHOCTH H
OCHOBHBIX

2) MHTEIEKTYaJbHbIX omnepanuii (MOCTAHOBKM 3ajaud, (HOpMYJIUPOBAHUS
TUIO0TE3, aHAIN3a U CHHTE3a, CPAaBHEHUs1, 0000IIEHUS, CUCTEMATU3a1luH, BBISIBIICHUS
IPUYUHHO-CJIEICTBEHHBIX CBS3€H, IOUCKA aHaJIOroB, (hOpMyIMpPOBaHUS BHIBOJOB)

3) s peleHus MOCTaBJIEHHOM 3aJadM, MPUMEHEHHE OCHOBHBIX METOOB
MO3HAHUS

4) (mabnrofeHUsi, HAYYHOTO DKCIEPUMEHTA) U1l HM3YYECHHs] Pa3InYHBIX
CTOPOH XHMMHMYECKHX OOBEKTOB U TMPOLECCOB, C KOTOPHIMH BO3HUKAET
HEO0OXOIMMOCTb CTaJIKUBAThCS B IPO(ecCHOHaNbHO cdepe;

5) UCNOJIb30BaHUE PA3NMYHBIX HCTOYHUKOB JJIA MOITYYEHUS XMUMHYECKOU
uH(popMaIuU, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTb JI JIOCTMXKEHHS XOPOIIUX
pe3yJIbTaToOB B IIpodeccuoHabHOM cepe;

NMPEAMETHBIC PE3YJIbTAThI



cOPMHPOBAHHOCTh NPEACTABICHUA O XUMHUYECKOH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUU B IIO3HAHUU SIBJICHUN ITPUPOJIBI,
B (OpPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHOMN
IPAMOTHOCTH, HEOOXOIMMOM JJI1 pEelIEHUs] MPAKTHYECKUX 3a/1a4 U 3KOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE CUCTEMOM  XMMHYECKMX 3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAKOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTbh, 3JIEKTPOOTPULIATEILHOCTh, XUMHUECKast
CBsI3b, CTPYKTypHas (Gopmyiia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKall,
M30MEpUsl, U30MEPBI, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YTJIEBOAOPOIbI, KUCIOPO U
a30TcoJepKallue COCAUHEHUS, MOHOMEp, IMOJUMEDP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHN);

TEOpUH U 3aKOHBI (TEOpUsl CTPOEHUS OpraHuyeckux BemecTB A.M.
BbyTtnepoBa, 3aK0OH COXpaHEHHSI MacChl BEILIECTB);

3aKOHOMEPHOCTH, CHUMBOJIMYECKMN A3BIK XWMHHM; MHPOBO33PEHUYECKHE
3HAHUS, JIKAIINE B OCHOBE IOHUMAHUS IPUYUHHOCTU U CHCTEMHOCTH XUMHYECKUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHU BBISBIIATH XapaKTEPHbIC MPU3HAKHU TOHSATHUH,
YCTaHABIIUBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHSITHUS IIPU
OIMCAHUU COCTaBa, CTPOCHHUs U IPEBPALICHUN OPTraHUYECKUX COCIUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUI HCIIOJIb30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpAIIEHHON)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUNW XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIEIN MOJIEKYJI OPTaHUYECKHX BELIECTB I WILIIOCTPALUU KX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAMJIECKHOCTb HU3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpPKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takxke NpUBOIWUTH TpPUBHAJIbHBIE
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOTMHIICH, alleTUJICH,
ATWJICHTJIMKOJb, TJHIEpUH, (eHos, GopMalbIeTu], aleTaablIerul, MypaBbrUHas
KHMCJIOTA, YKCYCHAsi KMCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IJII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

chOpPMHPOBAHHOCTh YMEHHUS OMPEICATh BUIbI XUMHYECKOW CBSI3U B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIE U KPATHBIE);

cOPMHUPOBAHHOCTh YMEHUSI TMPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHUS
oprannueckux BemecTB A.M. ByTiepoBa miis oObICHEHUS 3aBUCUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHMM  XapaKTepu30BaTh  COCTaB, CTPOEHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENEH pPa3IUYHBIX
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KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, STWJIEH, MPOIMMIIEH, alleTHJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIUKOJD,
rmnepuH, GEeHoJ, aleTalbIeTH I, MypaBbHUHAS W YKCYCHAsl KHCJIOTHI, TIIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), HILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HHUMH YpPaBHECHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTH YMEHHUS XapaKTePHU30BaTh NCTOYHHUKH YTIIEBOIOPOIHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, YroJib), CIIOCOOBI UX MEPEPadOTKU U MPAKTHIECKOE
PUMEHEHUE POYKTOB NEpPepadOTKu;

c(hOpPMHPOBAHHOCT, YMEHUU TPOBOJUTH BBIYUCICHHUS 10 XHUMHUYECKHUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peaKkIMK MO U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJTHOTO U3 UCXO/IHBIX BEILIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMON 3HAHUH 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TPUHATUS pEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTHh YMEHUM COOTI0ATh MTpaBUJIa MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIHUSIMH TIO0 BBINOJTHEHHUIO JaOOpaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHI TUIAHUPOBATH W BBHIMOJHATh XUMUYECKHM
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUEHUE
ATUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIUN OPTaHUYECKUX BEIIECTB,
JieHaTypaiys OCJIKOB IPU HArpEeBaHUHU, IIBETHHIE PEaKIIMU OEJIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKM O€30MacHOCTH NpH OOpalleHud C BeleCTBaMU U
7a00paTopHbIM  000pYyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
SKCIEpUMEHTa B (OpMe 3alucyh YypaBHEHUM COOTBETCTBYIOUIUX PEAKIUA U
dbopmMyIHpoBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB,;

c(hOpMUPOBAHHOCTh YMEHHUN KPUTHUECKH aHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJYYaeMyK U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMM  COOMIOJATh  MpaBWJIa  JKOJOTHYECKU
[€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYAOBOH JESITEIBHOCTH B IIEIISAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MbI ONPEACIEHHBIX OPTaHUYECKUX
BellleCTB, NoHMUMas cmbica noka3arens [[JIK (mpeaenbHO  1omycTUMOM
KOHIICHTPAIIUH ), TIOSICHITh Ha IpUMEpPaX CIIOCOObl YMEHBIIICHUS U TTPE0TBPAICHUS
WX BPEIHOTO BO3JICUCTBHS HA OpraHU3M YeEJIOBEKa;, JJIsi OOy4arolmxcs ¢
OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 3JIOPOBbSI: yMEHHUE NPUMEHATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U XMMUUYECKUX SIBIICHUM; ISl



CIIENBIX M CIa0OBUASIIMX OOYyYaroIMXCSi: YMEHHE MCIIONb30BaTh peNbeHO
TOUEUHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gpopmy;

c(OpPMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOJUYECKOTO 3aKOHA
JAN. MenneneeBa W JEMOHCTPUPOBATH  €r0  CHUCTEMATU3HUPYIOILYIO,
OOBSICHUTENBHYIO M IPOTHOCTUYECKYIO (DYHKIIHH;

c(OPMUPOBAHHOCTh YMEHHH XapaKTEpPU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOB |—4 mnepuonos Ilepuoanueckoil cHUCTEMBI
XUMHYECKUX 23yeMeHToB J[.M. MenneneeBa, HUCHOJB3ys MOHATHS «s-, P-,
daexTpOHHBIE opouTtanm, «3HEPreTUYECKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XUMHUYECKUX 3JIEMEHTOB U NX COCUHEHUH 110
nepuogaM u rpynnam llepuoaudeckoil cHCTeMbl XMMHUYECKMX 3nemeHToB /J[.I.
Menneneena;

chOpMHPOBAHHOCTh yMEHUN  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEUIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIU;

c(OpPMHPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XMMUYECKUE PEAKLUU 10
pa3NuYHBIM IpPU3HAKaM (YUCIY M COCTaBYy pPEAarupyrolluX BEIIECTB, TEILLIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peakliy, yYaCTHIO KaTaanu3aTropa);

Cc(OPMUPOBAHHOCTh YMEHMH COCTaBISATh YpPaBHEHMsI pPeakUUil pa3iIMuHbIX
TUIIOB, TIOJIHBIE U COKpPALIEHHBIC YPABHEHUS PEAKIMi HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TH PEAKLUU UAYT 1O KOHIIA,

C()OPMUPOBAHHOCTh YMEHHUH MPOBOAUTH pEAKLUUHU, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB Pa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEILECTB;

c(OPMHPOBAHHOCTh YMEHUW PACKPBIBATH CYIIHOCTh  OKHCIHUTEIbHO
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS 3JIEKTPOHHOIO OajaHca
ATUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
pEeaKklMU OT PA3IUYHBIX (PAKTOPOB; XaApAKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (nmpunuui Jle larense);

C()OPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XUMHUYECKHE IPOLIECCHI,
JeKallie B OCHOBE IPOMBIIIJIEHHOTO MOJYYEHHUsS] CEPHOM KHUCIIOTBI, aMMHaka, a
TaKXKe

C(OPMUPOBAHHOCTh MPEACTABICHUN 00 OOMMX HAy4YHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH BBIUKCICHHSI C HCIIOJIb30BAHUEM
MOHATHUS «MACcCOBasi 10J1s1 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHHH T'a30B MPU
XUMUYECKUX PEAKIHUSAX, MACChl BEIIECTBA WM 00bEMA Ta30B IO HU3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (deKTa peakiMd Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIHH;



c(hOpMHPOBAHHOCTh YMEHHI COOJIIOAATH MTPaBUJIA MOJIb30BAHUS XUMUYECKON
nocyAod M 1abopaTopHBIM O0OpYyIOBaHHEM, a TaKXKe IpaBuia oOpallleHus C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSMHU IO BBIMOJHEHUIO JTa0OPAaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUI IUIAHUPOBATh M BBIMOJHATh XHUMHUYECKUN
AKCIIEPUMEHT (pa3joKEHUE MEPOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENEHUE Cpeabl pPacTBOPOB BEHIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW peakIuu,
peakiMy HOHHOTO OOMEHAa, KauyeCTBEHHBIE pEeaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHHUSI, PEUICHUE HKCIEPUMEHTAIbHBIX 3a/1ay IO
TeMam «Metaiey U «Hemeramib») B COOTBETCTBUM C TMPAaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOpAIllEHUU C BEIIECTBAMU M JIA00OPATOPHBIM 000pPYIOBaHUEM,
IOPEJCTaBIATh pPE3YyJIbTaThl XUMHUYECKOIO SKCIEpUMEHTa B (QopMe 3amucu
yYpaBHEHUN COOTBETCTBYIOIINX PEakinii U (HOPMYITHPOBATH BEIBOJIBI HA OCHOBE ATHX
pE3yIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIU3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, MOJYYaeMYyK U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHKAIH, UHTEpHET U APYTHUX);

c(hOpMUPOBAHHOCTh ~ YMEHHMM  COONIOJATh  MpaBWIa  SKOJOTHMYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH NPUPOJHOW Cpenbl, OCO3HABaTh
OIaCHOCTh BO3/ICHCTBUS HA JKUBbIE OpPraHU3MBbI ONPENEIEHHBIX BEIIECTB, TOHUMAas
cmbicn mokazarens [I/IK, moscHATe Ha mnpumepax cnocoObl yMEHbBIIEHUS U
OpEeJOTBPAlICHUs] WX BPEJHOTO BO3ACWCTBHUA Ha OpraHu3M 4YeloBeKa; s
oOyyarolmxcs ¢ OrpaHUUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS: YMEHUE NPUMEHSTh
3HaHUs 00 OCHOBHBIX JOCTYNHBIX METOJAaX IO3HAHUS BELIECTB M XUMHUYECKHX
SBJICHUM; JUISl CIENBbIX M CIA0OBHIAAIIMX OOYYalOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO ToueuHyro cucteMy obo3HaueHuit JI. bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.

1.4. TpeboBaHus K pe3yibTATaM 0CBOEHMSI AUCIUIIUHBI

Koa u HaumeHoBaHue Pe3y.]'II)TaTl>l OCBOCHUSA NUCHUITIJIMHBI

¢opMupyeMbIX KOMNIEeTEeHIUH

Oo0mue

JucuuiinHapHble (mpeaMeTHbIe)

OK 0l1. BeoiOupats  cmocoOs
peuieHust 3aj1a4 podhecCHoHABHOM
JACATCIBHOCTH TIPUMEHHUTEIIBHO K
Ppa3IMYHbIM KOHTCKCTaM

B wactu TpymoBoro BocmuTaHUS: -
TOTOBHOCTh K TPYyIy, OCO3HAHHE
IIEHHOCTH MacTepCTBa, TPy A0II00ne;
- TOTOBHOCTD K aKTUBHOM
NEITENLHOCTH TEXHOJIOTUYECKOH U
COLIMAIIEHOM HaIpaBJIEHHOCTH,
CIIOCOOHOCTH WHULUUPOBATD,
IJIAHUPOBaTh U CAMOCTOSITEIBHO

- BIAIETh CHCTEMOM XHWMHYECKHX
3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATarOII1e MOHSITHUS
(XuMHuYeCKUH 3JIEMEHT, aTom,
JJIEKTPOHHAsI 000JI0YKa aToMa, S-, P-
, d-351eKTpOHHBIE OPOUTATIH ATOMOB,
HOH, MOJIEKYJIa, BaJICHTHOCTb,
IEKTPOOTPHUIATEIBHOCTh, CTENEHb
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BBITNIOJIHATE TaKylO ACATCIbHOCTD, -

WHTEpEC K Pa3IM4HbIM cdepam
npo)eCCHOHATBHON JCATEIBHOCTH,
OBnaneHue YHHBEPCATbHBIMH
Y4eOHBIMU MMO3HABATEILHBIMHU
JCHCTBUSAMMU: a) 0a30BbIC IOTHICCKUE
JICUCTBHS: - CaMOCTOSITSIIHHO
(hOpMyYIHPOBATE U aKTyaTU3UPOBATH
mpobieMy,  paccMaTpuBaTh €€
BCECTOpPOHHE; -  yCTaHaBIWBAaTh
CyIIeCTBEHHBIH TIPHU3HAK WA
OCHOBaAHUS ISt CpaBHEHUS,

KimaccuUKauu U O0OOINEHHS, -
ONpPENEeNATh IEIH JCATEIBHOCTH,
3a/1aBaTh MapaMeTPhbl U KPUTCPUH HX
JOCTIDKCHHS, - BBISIBIISATH
3aKOHOMEPHOCTH M MPOTHBOPCYUS B
paccMaTpUBaeMbIX  SBJICHUSX; -
BHOCHTH KOPPEKTHUBEI B
JeSITeTHbHOCTD, OIICHUBATh
COOTBETCTBHE pPE3YIBTATOB IIEIIAM,
OLICHMBATH  PUCKH  ITOCIICICTBUMA
JeSITeIbHOCTH; - pa3BUBaThH
KpeaTuBHOE MBIIIICHHE npu
peleHny KU3HEHHBIX mpobiem 0)
0azoBbIe HCCIICIOBATEIIBCKUE
JNCWCTBUS: - BIANACTh HaBBIKAMU
yueOHO-HCCIIeI0BATENbCKOM u
TIPOEKTHOM JIESITETILHOCTH,
HaBBIKAMH pa3pelIeHust mpodieMm; -
BBIABIITE TPUYIHHHO-CIICACTBEHHBIC
CBS3M W AaKTyalM3WpOBaTh 3a/ady,
BBIIBUTATh THIIOTE3y €€ pEeLICHUS,
HAXOJUTh apryMEHTHI TUTS
JI0Ka3aTenbCTBA CBOHX
YTBEPIKICHUHN, 33aBaTh MapameTpbl
u KpUTEPHUH peIIeHus,; -
AHAJTU3UPOBAThH MOJYUYCHHBIC B XOJIC
pelieHuss  3aJa4d  Pe3yJIbTAaThI,
KPUTUYICCKH OIICHUBATh ux
JOCTOBEPHOCTb,  TPOTHO3HPOBATh
W3MCHCHHE B HOBBIX YCIIOBHAX; -
yMeTh  IEPEHOCUTh 3HAHWA B
MMO3HABATENEHYI0 U TPAKTHIECKYIO
0o0acTH  KU3HEACATENBHOCTH; -
yMETh HMHTETPHPOBATH 3HAHUSA W3
pa3HBIX TpPEeIMETHBIX OONacTel; -
BBIJIBUTaTh HOBBIC HJICH, TPEJIaraTh
OPHUTHHAJILHBIC TIOXO/IbI ¥ PEIICHHS;
- CIOCOOHOCTh WX UCTIOJBh30BaHUS B
TO3HABaTEIbHON UM COLUAIBHOMN
MPaKTHKE.

OKHCJICHHS, XHMHUYECKas  CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISPHBIN
o0beMm, yTIEpOIHBII CKeJIET,
(GyHKIMOHANBHAs TPYIIA, pajuKall,
u30MepHus, U30MEpHI,
TOMOJIOTHYECKHH  psil, TOMOJIOTH,
YTIIEBOJIOPOAEL, KHCJIOPO- u
a30TCcoEprKaIye COCIMHEHNS,
OMOIOTHYECKN aKTHBHBIC BEIIECTBA
(yriieBosL, XKHUPHI, OETKH ), MOHOMED,
MOJUMEp,  CTPYKTYPHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIE COEIMHEHMUS,
KPHUCTaJUTMUEeCKasl peleTKa, THIIBI
XMUMHUYECKHX peaxiuii
(OKUCIIUTENBHO-
BOCCTAHOBUTEJIBHBIE,
9HI0TEPMUYECKHE,
MOHHOTO obmeHa), pacTBop,
JJIEKTPOIIHTHI, HE3JIEKTPOJIUTEL,
IIEKTPOIUTHYECKAs  JHCCOLUAINS,
OKHCJIUTEb, BOCCTaHOBHTEIIb,
CKOPOCTh  XMMHUYECKOH  pEeaKIuH,
XMMHYECKOE PABHOBECHE), TEOPHH H
3aKOHBl  (TeOpUs  XHMHUYECKOTO
CTPOCHUS OPraHWYECKHUX BEIIECTB
AM. Bytnepoga, Teopust
NEKTPONUTHUECKON THUCCOIUAINY,
NEPUOANYECKUN 3aKOH JAN.
MenpeneeBa, 3aKOH COXPAaHEHHUs
Macchl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHH  SA3BIK  XHMHUH,
(aKToONOTHYECKHE  CBEACHUS O
CBOHCTBaX, COCTaBe, IMOIYYECHHH H
6e3omacHOM UCTIOJIb30BAaHUN
BROKHEHWIINX  HEOPraHWYECKHX W
OpPraHMYECKHX BEIIECTB B OBITY H
IIPAKTUYECKON JIEATEILHOCTH
YeJIOBEKa; YMETh  BBISBJISITH
XapaKTepHbIe MIPU3HAKH u
B3aUMOCBSI3b W3Y4YECHHBIX MOHITHI,
MIPUMEHSTH COOTBETCTBYIOIINE
MIOHSTHS TIPH ONMUCAHUH CTPOCHUS U
CBOWCTB HEOPraHUYECKUX u
OpPraHWYeCcKWX BEIIeCTB M  HX
TIpeBpaICHNH; BBISBIISTh
B3aUMOCBSI3b XMMUYECKUX 3HAHUH C
MNOHATUSAMH W NPEACTaBICHUSIMU
JIPYTHUX €CTECTBEHHOHAYYHBIX
MPEIMETOB; - YMETh HCIOJIb30BaTh
HaNMEHOBAHUS XUMHYECKUX
COEIIIHEHUH MEXXTyHapOIHOTO
cor3a TEOPETUUECKOM 51
NPUKJIQIHOW XUMUHU U TPUBUAIILHBIC
Ha3BaHUS  B@KHEWIIMX  BEIIECTB
(3THNeH,  aleTWIeH,  IJIHMLEPHH,
¢denon, dopmanbaeruy, yKCycHas
KUCJIOTa, TJIMIMH, YTapHBIA ras,
YIJIEKUCIIBINA Ta3, aMMHaK, raiieHas
W3BECTh,  HETamleHas  H3BECTh,
MUThEBas  coga M JpPYTHUX),
COCTAaBJISATh (hopMyITBI
HEOPTaHWYECKHUX W OPTaHHYECKHX

9K30- u
peakuuu
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BCLICCTB, YPAaBHCHUA XUMUYCCKUX
peaKuHﬁ, OOBACHATL UX CMBICII;

MOATBEPKAATH XapaKTCPHBIC
XUMHYCCKHUC CBOMCTBa BCIICCTB
COOTBETCTBYIOLIUMU

SKCHEPUMEHTAaMH U 3alUCSIMHU
YpaBHEHUM XUMUYECKUX PEAKLMM; -
YMETh YCTaHaBJIUBATh
MPHUHAAJIEKHOCTD U3y4YEeHHBIX
HEOPTaHMYECKUX W OPraHUYECKHX
BEIIECTB K OMNPEAEICHHBIM KJIaccaMm
u rpymnmnam COEIMHEHUH,
XapaKTepu3oBaTb HUX COCTaB M
BaXKHEHIINE CBOICTBa; OMpenensiTh
BUIBI XUMHUYECKHUX cBs3el
(xoBaneHTHas, HOHHaA,
MeTajuIn4ecKas, BOJOPOAHAs), TUIIBI
KpPHUCTaJTNUECKUX pereTox
BEIIIECTB; KI1accu(puIpoBaTh
XUMHYECKHE peaxuuu; -
chopMUpPOBATh MPEACTABICHUS: O
MaTepUaIbHOM  €IWHCTBE  MHUpA,
3aKOHOMEPHOCTSX M MO3HAaBa€MOCTH
SIBJIGHUH IIPUPOIBI; O MeCTe U
3HAUYCHUH XUMHH B CHUCTEMC
C€CTCCTBCHHBIX HAYK U €€ pOJIu B

obecrieueHUH yCTOHUHBOTO
pa3BUTHS YEJIOBCUYECTBA: B PEUICHUU
npoGieM 9KOJIOTHYECKOH,
JHEPreTHYECKON " MMHIIEBOK
0€e301IaCHOCTH, B pa3BUTHH
MEIUIINHEL, CO3JaHUH HOBBIX
MaTepHalioB, HOBBIX HCTOYHHUKOB
SHEPTHUH, B obecrieueHun
paIMOHATHLHOTO

MIPUPOAONIONB30BaAHUS, B

(OpPMHPOBAHUN MUPOBO33PEHUST H
o011elt KyJIbTypHI 4eJIOBEKa, a TAaKXKe
9KOJIOTHYECKU 000CHOBaHHOTO
OTHOLICHHUA K CBOEMY 37I0POBBIO H
NPUPOJHON  cpene; -  BIIAAETh
CUCTEMOM  XMMHYECKHX 3HAaHHI,
KOTOpast BKJIFOYAET:
OCHOBOIIOJIATAOIIHE MOHATHS
(TOTIOTHUTENBHO K CUCTEME TIOHATHH
0a30BOr0  ypOBHSI) -  HW3OTOIHI,
OCHOBHOE u BO30YyXJICHHOE
COCTOSIHHE aTOMa, THOPHIN3aIus
aTOMHBIX OpOuTaneil, XUMHIEcKast
ca3p (" " m "", KpaTHBIE CBA3M),
MOJISIpHAs KOHLIEHTPALIHS,
CTpYKTypHasi ¢opMmyia, H30MEpHUs
(cTpykTypHas, reoMeTpuuecKas
(unc-TpaHc-u3omepus), THUIIBI
XMUMHYECKHX peakinuid (romo- H
reTepOreHHbIE, oOpaTuMble u
HeoOpaTHMEIe), pacTBOpHI
(MCTHHHBIE, IHUCTIEPCHBIE CHCTEMBI),
KPHUCTaJIOTHIPATHL, CTeTIeHb
JIUCCOITMAIINH, TIEKTPOITN3, KPEKUHT,
pUGOPMHUHT); TEOPUM W 3aKOHHI,
3aKOHOMEPHOCTH,
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MHPOBO33PEHUYECKHE 3HAHMS,
JeXalue B OCHOBE IOHMMAHUS
OPUYMHHOCTHY U CHUCTEMHOCTH
XMMUYECKUX SBJICHUI, COBpEeMEHHBIE
IpeJCTaBICHUS 0 CTPOCHUU
BellleCTBa Ha aTOMHOM,
MOJIEKYJIIPHOM W HaIMOJIEKYIIIPHOM
YPOBHSIX; MPEACTABICHUS 0
MEXaHN3MaX XHMHYECKHX PEAKIUH,
TEPMOJUHAMHUIECKUX u
KHHETHYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKaHNU, 0 XHUMHYECKOM
PaBHOBECHH, AUCIEPCHBIX CHCTEMAX,
(dakromoruyeckue  CBEACHUS O
CBOMCTBaX, COCTaBe, MOJYYCHUU U
Oe3omacHOM HCTOJIb30BaHUU
BaXHEHIINX  HEOPraHWYECKUX U
OpPraHUYecKUX BEUIECTB B OBITY H

MPaKTHYECKOH JIESITEIIEHOCTH
YEIIOBEKa; 001X HaY9IHBIX
MPUHIUIAX XMMHYECKOTO
MPOM3BOJICTBA (Ha npuMepe

OPOM3BOACTBA CEPHOW  KHCIIOTEI,
aMMHaKa, MeTaHoNa, MepepadoTKH
HedTH); - yMETh IPOBOJIUTH PACUETHI
MO0 XUMHUYECKHMM (dopMmynam H
YPaBHEHUSIM XUMHUUECKUX peaKuil ¢

HCTIONB30BaHUEM ¢busnuecKux
BEIMYMH (Macchl, 00BeMa Ta30B,
KOJIMYECTBA BEIL[ECTBA),

XapaKTepU3yIOMNX  BEUIeCTBa  C
KOJIMYECTBEHHOI CTOPOHBI: PacyeThl
M0  HAXOXICHUIO  XHMHYECKOI
(hopMyJIBI BEMIECTBA; PaCYCTHI MACCHI
(oObemMa, KoJMYeCTBa BENIECTBA)
MPOAYKTa pPEaKIUH, €CIH OJHO H3
HCXOJHBIX BEIIECTB JAaHO B BHIE
pacTBopa C ONpeeIeHHOW MacCOBOU
JI0JIe¥ pacCTBOPEHHOTO BEIIECTBA WX
JTaHO B M30BITKE (MMEeT MpPUMECH);
pacueThl MacCOBOW WM OOBEMHOU
IO BBIXOJa MPOAYKTa DPEaKIny;
pacueThl  TEIIOBOTO a¢dekra
peakmii, OOBEMHBIX OTHOIICHUH

ra3oB; - yMeTh BBISBIIATH
XapaKkTepHbIE MIPU3HAKH u
B3aMMOCBS3b M3YYEHHBIX IOHITHH,
MIPUMEHSTh COOTBETCTBYIOIINE
MOHATHS TIPH ONMCAHUH CTPOCHUS U
CBOICTB HEOPraHUYECKUX u
OpTaHMYECKHX  BEMIECTB W WX
MIPEBpAaICHH; BBISIBIIATh

B3aUMOCBSI3b XMMUYECKUX 3HAHUH C
MNOHATUSAMH W TIPEACTaBICHUSIMH
JIpYTHX TpeIMeToB Juii  Ooiee

0CO3HAHHOT'O MOHUMAaHUS "
00BCHEHUS CYIIHOCTH
MAaTEepUajJbHOIO E€IWHCTBA MHpA;
HCIIOJIb30BaTh CHUCTEMHBIE
XUMHYECKHE 3HAHUS s
OOBSICHEHUS! W TPOTHO3ZUPOBAHUS
SIBJICHUH, HMEIOIIHNX
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€CTECTBEHHOHAYUYHYIO0 MPUPONY; -
YMEThb HMCIOJIb30BaTh HAUMEHOBAHHUSI
XUMHUYECKUX coeIMHEeHU
MEXIyHAPOIHOTO coro3a
TEOPETUUECKOMN u MPUKJIAHOMN
XUMUM W TpPUBHAJIbHBIE Ha3BaHUS
BEILIECTB, OTHOCSIIIINXCS K
M3YYEHHBIM KJlacCaM OPraHUYeCKUX
U HEOPraHWYECKUX COEAMHEHUH;
HCIOJIb30BAaTh XUMHUUYECKYIO
CHUMBOJIUKY JUTSL COCTAaBJICHUS
(dopMyn HEOpPTaHWYECKUX BEIIECTB,
MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAlICHHBIX U
CKEJIETHBIX) (POpMYyJI OpraHUYECKHUX
BELIECTB; COCTAaBJISITh ypaBHEHUS
XUMHUUYECKHUX PEaKIUil U pacKpbIBaTh
ux CYIIIHOCTbD:
OKHUCJIMTEIbHOBOCCTAHOBUTEIBHBIX

peakuuil MOCPeACTBOM COCTaBJICHHUS
3JIEKTPOHHOIO OamaHca 3TUX
peaxmmii; peakuuii HOHHOTO OOMeHa
IIyTEM COCTaBJIEHUS HX MOJHBIX U
COKpAIllEHHBIX HMOHHBIX ypaBHEHUH;
peaxuui TUIPOJIN3a, peaxkuui
KOMILIEKCOOOpa30BaHus (Ha
npuMepe THUIPOKCOKOMITJIEKCOB
[IMHKA U aJIFOMUHUSA); TOATBEPKAAThH
XapaKTepHble XUMUYECKUE CBOWMCTBA
BELIECTB COOTBETCTBYIOLUIUMU
JKCIIEPUMEHTaMHU M 3alUCAMHU
YpaBHEHUH XUMUYECKUX PEAKLMM; -
YMETh KIIacCH(UIIPOBATH
HEOPraHUYECKUEe U OpraHUYecKue
BELIECTBA M XUMUYECKHE PEaKLIMH,

CaMOCTOSTENIFHO BBIOMPATH
OCHOBaHMSI W  KpUTEpUU  JUIA
kiaccudukanm N3y4aeMBbIX
XUMHYECKUX 0OBEKTOB;
XapaKTepu30BaTh COCTaB u

Ba)XXHEWINIME CBONCTBa  BEIECTB,
MPUHAUICKAIINX K OINpeAeTICHHbIM
KjlaccaM M TIpynnaMm COeAUHEHUH
(IpocTeie  BEIIECTBA, OKCHUJIBI,
TUJIPOKCHUJIBI, COJIM; YIJIEBOAOPOJIbI,
mpocTeie 3QUpBI, CUPTHL, (HEeHOIHI,
aJbJETU/IbI, KETOHBI, KapOOHOBBIC
KHCJIOTBI, CJOXHBIC 3(HUPBI, KHUPHI,
YIIIEBO/IBI, AMHWHBI, aMHHOKHCIIOTHI,
Oenmkn); NPUMEHATh 3HAHUA O
COCTaBE€ W CBOMCTBax BEIIECTB IS
JKCIIEPUMEHTAIbHON MIPOBEPKHU
TUIIOTE3 OTHOCHUTEJILHO
3aKOHOMEPHOCTEH MPOTEKaHUs
XUMHUUYECKHUX peakuui u
MIPOrHO3UPOBAHUS BOZMOKHOCTEHN X
OCYILECTBIICHUS; - yMETh
MOATBEPKIAaTh HAa  KOHKPETHBIX
npuMepax XapakTep 3aBUCUMOCTH
peaKnnOHHOK CIOCOOHOCTH
OpTraHWYeCKHX  COCIWHEHUH  OT
KpaTHOCTH W THUMA KOBAJEHTHOU
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cBs3u (" " u""), B3AUMHOTO BIIUSTHUS

aTOMOB W TIpynm  aToMOB B
MOJIEKyJIax; a TaKKe oT
ocobeHHOCTEH peanuzanuu
Pas3IMYHBIX MEXaHU3MOB
NPOTEKaHUsl peakuuid; - yMeTb
XapaKTepH30BaTh JJIEKTPOHHOE

CTpPOCHHE aTOMOB (B OCHOBHOM M
BO30YKIICHHOM COCTOSHIH) 1 HOHOB
XMUMHYECKHX OJJIeMeHToB 1 - 4
nepuonos Ilepnoanueckoil cuctemsl
JI.1. MenneneeBa u UX BaJICHTHEIS
BO3MOXKHOCTH, HCIIOJNb3Ysl ITOHATHS
"s", "p", ""d-anexTpoHHbIE"

0p6I/ITaJ'II/I, OHCPIrCTUYCCKNUC YPOBHU;

O0BSACHATD 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XHMHUYECKHUX
JIEMEHTOB U 00pa3yeMBIX HMH
COCNMHEHUH TIO TmepuomamM |
rpymnmnam.
OK 02. Ucnoxp30BaTh cOBpeMeHHBIE | B 00macTh [EHHOCTHM HAy4YHOTO | - YMETh IUTAHHUPOBATH M BHITIONHATH
CpencTBa  IOWCKA, aHalM3a ¥ | MO3HAHWSA: - C(HOPMHUPOBAHHOCTH | XUMHYCCKUI SKCIICPUMEHT
HHTEpIpeTannd  HWHGOPMAIlMA ¥ | MHPOBO33PECHMUS, COOTBETCTBYIOMIETO | (TIpeBpaIICHUSI OpPTaHUYIECKHUX
WHPOPMALMOHHBIE TEXHOJOTHH IS | COBPEMEHHOMY YPOBHIO pa3BHUTHS | BEIIECTB npu HarpeBaHMUH,

BBIIIOJIHCHU 3aJa4
npoQeCCUOHATBHOM eI TeIBHOCTH

HayKd W OOIIECTBEHHOW NPaKTHKH,
OCHOBAaHHOT'O Ha JAHUajore KyJbTyp,

TMOJYUYCHUC OTWICHA U U3YUCHUEC €TI0
CBOﬁCTB, Ka4C€CTBCHHBIC pCaKIUM Ha

CIIOCOOCTBYIOIIETO OCO3HAHMIO | aJbJETHIbl, Kpaxmal, YKCYCHYIO
CBOEro MecTa B MOJHKYJBTYPHOM | KHCJIOTY; JEHATypauus OCIKOB MpU
MUDE; - COBEpIICHCTBOBAHME | HArPEBAHUHM, LIBETHBIC  PEAKIUH
SI3bIKOBOM 5 YUTATENBCKON | OENKOB; IIPOBOJUTD peaxkuuu
KyJIBTYpBI Kak CpecTBa | HOHHOTO OOMEHA, ONPEACIATh Cpely
B3aUMOJACHCTBUSI MEXJY JIIOABMH M | BOJHBIX PacTBOPOB, KadeCTBCHHBIC
MO3HAHMUS ~ MHPA; OCO3HaHHE | peaKkuuH Ha cynbgar-, KapOoHaT- U
LEHHOCTH HAayYHOH MAeATEeNbHOCTH, | XJIOPUAAHHOHBL, Ha KaTHOH
TOTOBHOCTB OCYIIECTBIISATh | AMMOHHS; pemarts
MIPOCKTHYIO W HCCIIEJ0BATENbCKYIO | KCIICpUMEHTANbHBIE — 3aaddl 110
JIeSITEIbHOCTh WHAMBHIYAIbHO W B | TeMaM "Metamibl" u "Hemetamst")
rpymmne; OBynajneHue | B COOTBETCTBHHM C  IpaBHJIaMHU
YHHUBEPCATIbHBIMH y4eOHBIMH | TeXHUKU 6e30macHOCTH npu
MIO3HABAaTENFHBIMU [IEHCTBUAMHU: B) | oOpallleHMM C  BeIIeCTBaMH U
pabora ¢ mHpoOpManueii: - BiIageTh | J1a00PaTOPHBIM obopynoBaHuEM;
HaBBIKAMH TOJTy4eHHs] MHOPMALUH | TPEICTABIATh Ppe3yNbTaThl
U3 HCTOYHUKOB pa3HbIX THIIOB, | XHMUYECKOTO  OJKCIEPUMEHTa B
CaMOCTOSTEIHLHO ocymecTBIATh | (hopme 3aIKcu YpaBHEHUH
TIONCK, aHAJIN3, CHCTEMAaTH3AlMI0 M | COOTBETCTBYIOIIMX  pEaKOuid U
MHTEPIIPETALNIO nHpopManny | GopMyIHMpOBATH BHIBOABI HA OCHOBE
pasNMuHBIX ~ BUIOB M (OpM | 9THX  pe3ynbTaTroB; -  yYMETh
HpPEACTaBJICHHUS; - CO3/]aBaTh TEKCTHl | aHAIN3UPOBAThH XUMHUYECKYIO
B pa3NMYHBIX (opMaTax C ydeToM | mHpopMammio, TOIydyaeMyl U3
Ha3HauYeHUS HHPOPMALIMH U IETIEBOM | pa3HBIX  HCTOYHHKOB  (CPEACTB
ayIUTOpPWH, BEIONpAs ONTUMAIBHYIO | MacCOBOil  wWH(pOpMammu,  CeTh
¢bopmy IIPEICTaBICHUS u | UaTepHeT W ppyrume); - BIaJeTh
BH3yaJIN3aIIH; - OIICHMBATH | OCHOBHBIMH METOJAMH HAyYHOTO
JIOCTOBEPHOCTb, JIETUTUMHOCTb | MO3HAHUS BELIECTB M XMMUYECKHX
nHopmanuy, ee COOTBETCTBHE | sIBICHWH (HaOmoneHue, M3MepeHue,
NIPaBOBBIM M MOPaJIbHO-3TUYECKUM | IKCIICPUMEHT, MOJEIHPOBAHUE); -
HOpMaM; - HCIONb30BaThb CPEACTBA | YMETb MPOBOJUTH PACUyeThl MO
nH(pOpMaMOHHBIX U | XUMHUYECKUM ¢dopmynam u
KOMMYHUKAI[MOHHBIX TEXHOJIOTHI B | YpaBHEHUSIM XUMHUYECKHX PEaKIUi ¢
pemeHnn KOTHUTHBHBIX, | MCIIOJIB30BAaHUEM ¢u3ngecknx
KOMMYHHUKaTHBHBIX U | BeTUYNH, XapaKTepU3YIOMHNX
OpTraHU3aIMOHHBIX 3a1a4d C | BemecTBa c KOJIMYECTBEHHON
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COOJIIOJICHHEM TpeOoBaHMI
SPrOHOMUKH, TEXHHUKH
0e30MacHOCTH, TUTHEHBI,

pecypcocOepekeHus, MPaBOBBIX |
STUYECKUX HODPM, HOPM
nH}opManMoHHOH 6e30macHOCTH; -
BJIAJICTh HABBIKAMH PACIIO3HABAHUS 1
3aIUTEI nHpOpMaNHHY,
nHPOPMAMOHHOW  0e30macHOCTH
JIMYHOCTH.

CTOPOHBI: Macchl, o0bema
(HopManbHBIE ~ YCIIOBHSI)  Ta3OB,
KOJIN4ECTBa BEILECTBA;
HCTIONB30BaTh CUCTEMHBIE

XMUMUYCCKUE 3HAHUS IS MPUHATHS
pEIICHHI B KOHKPETHBIX JKU3HCHHBIX
CUTYaIHSAX, CBSI3aHHBIX c
BEIIECTBAMH W WX INPUMEHCHHEM; -
yMeTb CaMOCTOSITETTHHO
TUTAaHUPOBATH u TIPOBOIUTH
XUMHYECKIHA SKCIICPUMEHT
(moydeHne W W3ydYeHHE CBOMCTB
HCOPTaHMYCCKUX W OPTaHUYCCKHUX
BCIIIECTB, KAYCCTBCHHBIC PEaKIUH
YIJICBOIOPOAOB Pa3IHMYHBIX KIACCOB
u KHCJIOPOICOICPIKAIIUX
OpPTaHUYECKUX BEIICCTB, PpCIICHUEC
SKCHCPUMCHTAIBHBIX  33aJa4 [0
pacro3HaBaHUIO HEOPTAaHWICCKUX U
OpPTaHUYECKHX BEIIIECTB) c
coOroIeHreM TIpaBMII 0E30IacHOTO
oOpamieHHss C  BEImECTBAMH U
nmab0paTOPHBIM 00opymoBaHUEM,
dbopMyIHpOBaTh e
HCCIIC/IOBAHMS, TPEAOCTABIATh B
pasnuyHOil  GopMe  pe3yNbTaThl
9KCICPUMEHTA, AHAIM3UPOBATh U
OIICHUBATh HUX JOCTOBEPHOCTB; -
yMETh OCYIIECTBIIATh
IeJICHATIPaBICHHBIN TTOHUCK
XUMHYECKOH HHPOpPMAIUH B
Pa3IMYHBIX UCTOYHWKAX (HaydHAs U
y4eOHOHayIHAS JTUTEpaTypa,
CpeIncTBa MaccOBOH WH(pOpMAIUH,
cetb  MHTepHeT W jApyrHe),
KPUTHYCCKH aHAIIN3UPOBATh
XUMHUYECKYIO HH(POPMAILIHIO,
nepepabaThiBaTh €¢ U UCIOJIb30BaTh
B COOTBETCTBHHM C IIOCTABJICHHOM
yueOHON  3ajaueit; -  BIAAETh
CUCTEMOH 3HAaHMH O MeTojax
HAYYHOTO  TIO3HAHUS  SIBJICHUH
TIPUPOIEI, HCIIOJIE3YEMBIX B
€CTECTBEHHBIX HAyKaX W yMEHUSMH
NPUMEHATh  OTH  3HAHWS  TIPU
AKCHEPUMECHTAIEHOM HCCIICJOBAHUH
BEIIECTB W I OOBSICHCHHS
XMUMUAYECKUX SIBJICHUH, HMMEIOIIHNX
MECTO B TMPUPOJE NPAKTHYECKOH
NESITEIPHOCTH  YeJOBeKa © B
MIOBCE/IHEBHOM KU3HM.

OK 04. O dexTuBHO
B3auMojieiicTBOBaTh U paborarth B
KOJUICKTHBE M KOMaH e

- TOTOBHOCTH K CaMOPa3BHUTHIO,
CaMOCTOSITEILHOCTH u
CaMOOIIpeIEICHUIO; -OBJIaJICHHE
HaBBIKAMU y4eOHo-
HCCIIEI0BATENIbCKOM, IMPOEKTHOH U
COIHAIBHOM JIEATEeILHOCTH;
OBnajeHue YHHBEPCATbHBIMH
KOMMYHUKATHBHBIMH  JICHCTBUSAMU:
0) CcOBMecTHass  JEATEIbHOCTH:
IIOHUMATh H HCII0JIb30BaTh
IPEUMYIIECTBA KOMAaHTHOM u

- YMETH IUIaHUPOBATH W BBINIOJHATH
XUMHYECKUH OKCIICPUMEHT
(npeBparteHus OpTaHMYECKUX
BEILECTB pu HarpeBaHuHy,
MOJTyYeHHE STHIEHA U U3yUYEeHHUE ero
CBOHCTB, Ka4ECTBEHHBIC PEAKLIMH Ha
IBAETHIBI, Kpaxmal, YKCYCHYIO
KUCJIOTY; AeHaTypanusi OeJKOB INpH
HarpeBaHuu, IIBCTHHIC peakuumn
6erKoB; MIPOBOTUTH peaxmuu
MOHHOTO 0OMEHA, ONPEENATh CPEay
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HUHAUBUIYaIbHOU paboThl; -
INpUHUMATh  LEJIM  COBMECTHOI
JIESATCIIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBaTh ICUCTBUS IIO €€
JOCTHXCHUIO:  COCTAaBJIATH  IUIAH
JEUCTBUH, paclIpenensTh polud ¢
y4eToM MHEHHI Y4aCTHHKOB
00CYXIaTh Pe3yNbTaThl COBMECTHON

paboTB; - KOOpAWHHPOBATH U
BBIIIOJIHATE PaboTy B  YCIOBHAX
peapHoro, BUPTYaJbHOTO u
KOMOWHHUPOBAHHOTO

B3aUMOJCHCTBUS; - OCYIIECTBISTH
MIO3UTHBHOE CTpaTernieckoe
TIOBE/ICHHE B Pa3JINUHBIX CUTYaIHSX,
TIPOSIBIISITH TBOPYECTBO u
BOOOpaXkeHue, ObITh MHULIMATUBHBIM
OsnaneHue YHHUBEPCAJIBHBIMU

PEeryJIsTUBHBIMU  JEHCTBUSIMU: T)
MPUHSITHE cebsi U APYruX JOJCH: -
MPUHUMATh MOTHBBI U apTyMEHTBHI
JIpYrUX  JIIOJed  [pu  aHalu3e
Pe3yJIbTaToB NIEATENLHOCTH; -
MpU3HABAaTh CBOC IPaBO M IMPaBO
OpyTUX JIOJeii Ha  OIIUOKH, -
pa3BUBaTh CIOCOOHOCTh TOHHUMATH
MHD C TIO3UIUH APYTOTO YESIOBEKA.

BOJHBIX DPAacTBOpPOB, KaueCTBEHHBIE
peakuuu Ha cyibdar-, KapOoOHAT- U
XJIOPUIAHUOHBI, Ha KaTHOH
aMMOHUS; pemarb
OKCIIEPUMEHTAJIbHbIE  3aJaud 0
TemaMm "Metamnsl" u "Hemerannsr")
B COOTBETCTBHH C IPABWIAMH
TEeXHUKA Oe3omacHOCTH npu
oOpamieHHH ¢  BeIMIECTBAMH U
nmabopaTOpPHBIM 00opynoBaHHEM;
MPEACTABIATH Ppe3ybTaTh
XMUMHYECKOTO  3KCIEPHMEHTa B
dopme 3anucu ypaBHEHU
COOTBETCTBYIOIIMX  peakuuii "
(opMyITHPOBaTH BHIBOJIBI HA OCHOBE
3THX Pe3yJbTaToB; -yMeTh
CaMOCTOATENIbHO  IUIAHUPOBATh |
NIPOBOJIUTH XUMHUUYECKUH
9KCTIEPUMEHT (momy4enue u
N3y4YeHHE CBONCTB HEOPTaHMYECKUX
u OPTaHWYECKUX BEILIECTB,
Ka4eCTBEHHbIC peakuun
YTJIEBOJOPOIOB PA3IMYHBIX KJIACCOB
u KHCJIOPOJICOIEPIKAIINX
OpPraHMYecKUX BEIECTB, pPELICHHE
OKCIIEPUMEHTANBHBIX ~ 33/1a4 IO
pacro3HaBaHUIO HEOPraHMYECKHUX U
OpPTaHUYECKHX BEIIIECTB) c
co0mIoeHNeM IpaBuil 0€30IIaCHOr0
oOpameHuss ¢  BEHECTBAMH H
na00paTOPHBIM 00opymoBaHUEM,
(dbopMyIHpOBaTH (S0
WCCIIEJOBaHMA, IIPEAOCTaBIATh B
pasnmuuHOi  (opMe  pe3yIbTaThl
9KCTIEPUMEHTa, AaHAIU3UPOBATh H
OLICHMBATh UX JIOCTOBEPHOCTD.

OK 07. ConeiicTBOBaTh COXPaHEHHIO

OKpy>Xarouiei cpenpl,
pecypcocOepexeHuto,  MPUMEHSThH
3HaHUS 00 W3MEHEHHWH KIMMAarta,
[IPUHLIMIIBL OepexIMBOTO
MIPOM3BOJICTBA, 3 PEKTHBHO
JISHCTBOBaTh B 4Ype3BbIYAHBIX
CUTYaIHIX

B obJlacTu 9KOJIOTHYECKOTO
BOCHHUTaHMA: - C(HOPMUPOBAHHOCTH
3KOJIOrMYECKOU KYJIBTYPHI,

IIOHUMAHUC BJIMAHHUA COLMAJIBHO-
OKOHOMHYCCKHX MpOo1ECCOB Ha

COCTOSIHUE TIPUPOTHOM n
COIIMAIBHON  Cpeflbl, OCO3HaHHE
rJ100aIbHOTO Xapakxrepa
9KOJIOTMYECKUX npo0iem; -
IUIAHUPOBaHWE ¥  OCYIIECTBJICHHUE

JIEHUCTBUI B OKpY’KaloLEH cpeje Ha
OCHOBE 3HAaHUs LeJIeld yCTONYHUBOIO
pa3BUTHS 4YEJIOBEYECTBA; AKTUBHOE
HENpUATHE JEHUCTBHUM, MPUHOCSIIMX
Bpel OKpY’Karoulell cpele; - yMEeHUe
MIPOTHO3UPOBATh HEOIArONpPUSTHEIC

9KOJIOTHYECKUE MOCIIEZICTBYSI
TIpEAIPUHUMAEMBIX JIeHCTBHUIA,
MpeoTBpallaTh UX; - pacllUpeHHe
OIbITa JIeSITeIbBHOCTH

SKOJIOTMYECKON HAIpPaBJIEHHOCTH; -
OBIIQJICHUC  HABBIKAMH  Y4eOHO-
HCCIIEI0BATENIbCKOM, IMPOEKTHOH U
COIMAJIbHOM JIESTCIIHHOCTH.

- chopMHpOBaTh NpEACTABICHUS: O
XUMHUUYECKON COCTaBJIAOLIEN
€CTECTBEHHOHAYYHOMI KapTHUHBI
Mupa, poJu XUMHUHU B TIO3HAHUU
SIBIICHUH TPUPOIBI, B GOPMHUPOBAHNHT
MBIIUIEHUS] U KyJIbTYphl JIMYHOCTH,
ee (pyHKIMOHAJIBHOM TI'PaMOTHOCTH,

HEOOXOUMOM IS penreHus
MPAKTUIECKUX 3a7a4 u
JKOJIOTHYECKHU 000CHOBAaHHOTI'O

OTHOLIEHHUSA K CBOEMY 3JJ0POBBIO H
MPUPOJIHON  cpeje; - YMEThb
coOMoIaTh TpaBMia 3KOJOTHYECKU
1es1eco00pa3HOTo MOBEIEHHS B OBITY
U TPYJOBOM JEATEIbHOCTU B IEJIAX
COXPaHEHHS CBOETO 3J0POBBI W
OKpYJKarollel IpUpOJHON Ccpenbl;
YUUTBIBaTh ONACHOCTb BO3JEUCTBUS
Ha JKUBBIE OpraHU3MBI
ONpPENENEHHBIX BEIIECTB, NOHUMAas
CMBICI ~ TIOKa3aTensl IMpeAenbHOM
JIOITyCTUMOM KOHLIEHTPALUY; - YMETh
MPOTHO3UPOBATh, AHAIU3UPOBATh U

OIICHHUBATH c MO3UILIUH
JKOJOTUYECKOMN 0€301acHOCTH
TOCJICACTBHS OBITOBOM "
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MPOU3BOJCTBEHHON  EATENbHOCTH
4eJI0BEKa, CBSI3aHHOMU c
nepepabdoTKOM BEIICCTB;
UCTIONB30BaTh MOTYy4YEHHBIC 3HAHUS
JUISl TIDUHSITHSL TPaMOTHBIX PELICHUH
pobJeM B CUTyalUsIX, CBI3aHHBIX C
XUMUEH; - yMETb OCO3HaBaTb
ONACHOCTh BO3/ICHCTBUSI Ha JKHUBBIC
OPTaHU3MBI OTIPE/ICIICHHBIX BELIECTB,
MOHUMas CMBICT MOKa3aTeIs
[IpeneabHON JOITYCTUMOM
KOHLICHTPAIllid, W TOACHATH Ha
NpUMepax CHocoObl YMEHBIICHUS U
IOPEJOTBPAlEHUsT HMX  BPEIHOTrO
BO3JCHUCTBUS HA OPTraHU3M YeJIOBeKa.

I[Inanupyemble JJMYHOCTHBIE Pe3yJabTAThI

B X0/I€ peajiu3aiiu 00pa3oBaTeJbHOH MPOrpaMMbl

JIndHoCTHBIE pe3yiabTaThbl
peajm3aluu nNporpamMmmbl BOCIIUTAHUSA

Koa A1M4HOCTHBIX
pe3yJIbTATOB peau3aluun

(deckpunmoput) NporpamMMbl BOCIHTAHHS

OcosHaronuii ceds TpakIaHMHOM M 3aIIUTHUKOM BEJIMKOH CTPaHBI. JIP 1
IposBasromuit AKTUBHYIO rpax1aHCKYIO MO3ULIHUIO, JEMOHCTPHPYIOLIUHA

MPUBEPKEHHOCTh NMPHUHIUIAM YECTHOCTH, MOPAJOYHOCTH, OTKPBITOCTH, SKOHOMHYECKH

AKTUBHBIM U yYaCTBYIOIIMHA B CTYJEHYECKOM U TEPPUTOPUATIBHOM CaMOYIIPaBICHUH, B JIP 2

TOM YHCJE€ Ha YCJIOBHSX J0OPOBOJIFYECTBA, MPOAYKTUBHO B3aWMOJCHCTBYIOMINN H

YYacTBYIOUIWHA B IEATEIIFHOCTH OOIIECTBEHHBIX OPTaHU3aIIH.

IIposBasiromuil ¥ JEMOHCTPUPYIOIIUI YyBaXKEHHE K JIOAAM TpyJda, OCO3HAIOUIMH JIP 4
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IIEHHOCTh cOOCTBeHHOTO Tpyda. Crpemsmiuiicss kK GOpPMHPOBAHWIO B CETEBOW cpene
JMYHOCTHO ¥ NPO(ECCHOHAILHOTO KOHCTPYKTHBHOTO «IH(POBOTO CIeaay.

JeMOHCTpUpYIOLIHMI NPUBEP)KEHHOCTh K POJHOM KYyJbType, UCTOPHUUECKON MaMsATH Ha
ocHOBe T00BH K PomuHe, pofHOMY HapoXy, Majlol pOAWHE, MPUHITHIO TPAJAUIMOHHBIX
LIEHHOCTEeHl MHOTOHAIMOHaJIbHOTro Hapoaa Poccun.

JP S

HpOS[BJlS[IOIlII/Iﬁ YBAXCHHUC K JIIOAAM CTApIICTO MOKOJICHUA W T'OTOBHOCTHL K Y4YaCTHIO B
COIMaIbHOM MOAACPIKKE U BOJIOHTCPCKUX NBUIKCHUAX.

JIP 6

OcozHaromuii  NPHOPUTETHYI I[IEHHOCTh  JIMYHOCTH  YEJIOBEKA;  yBAXKAOMINI
COOCTBEHHYIO M UyXYI0 YHHKaIbHOCTh B PA3lIMYHBIX CHUTyalUsX, BO BceX (GopMax U
BUJIaX ACATCIBHOCTH.

JP 7

IIposBnsromniAi ¥ JOEMOHCTPUPYIOUIMM yBa)KEHHE K IPEICTaBUTENAM PA3IUYHBIX
STHOKYJIBTYPHBIX, COIMAJbHBIX, KOH()ECCHOHAIBHBIX M WHBIX Tpymnil. CONpUYacTHBINA K
COXPaHEHMIO, NPEYMHOXKEHUI0 U TPAHCISIIMU KyJIbTYpHBIX TpPaAuLUil M IEHHOCTEeH
MHOT'OHAIIMOHAJIBHOTO POCCUICKOTO TOCYJapCTBa.

JIP 8

IIposBnsdronmii yBakeHHMEe K 3CTETHMYECKHM IEHHOCTSM, OOJIafarouIui OCHOBaMU
3CTETUYECKOM KYJIbTYPBI.

JIP 11

IIpuHuMaromuii ceMeiHple HEHHOCTH, TOTOBBIN K CO3/1aHUIO0 CEMbH M BOCIIUTAHUIO JIETEH;
NEMOHCTPHPYIOIINH HETPUATHE HACHIMS B CEMbE, YyXOJa OT POIUTEIHCKOU
OTBETCTBCHHOCTH, OTKa3a OT OTHOUICHWH CO CBOWMH [EThbMH W X (HHAHCOBOTO
COJICpKAHUS.

JIP 12

JIMYHOCTHBIE pe3yabTaThbl
peajan3alnuu nMporpamMmmsbl BOCIIUTAHUA,

OonmpeacJeHHbIE Cyﬁ'beKTaMH 06pa30B3TeJ'll>HOF0 nmpouecca

IIposiBnaTe 10OpOXKETATETHHOCTh K OKPY’KAIOIIMM, I€TUKaTHOCTh, YyBCTBO TaKTa U
TOTOBHOCTB OKa3aTh YCIYTy KaKIOMY KTO B Hell Hy>kaaeTcsl.

JIP 22

2 CTPYKTYPA Y COJAEP)KAHUE YYEFHOW JUCIUILINHBI

2.1 O0bem yueOHO# JUCUMILVIMHBI U BUABI y4e0HO# padoThl

Bua yueOHoit padoThI

Oovem uacos

O0bem 00pa3oBaTeIbHON POrPaMMBbI

78

Oobs13aTesibHAst ayIUTOPHAs yueOHAasi HAarpy3ka (Bcero)

78

19




B TOM 4YHCIJIC:

MMPAKTUYCCKHUC 3aHATHA

39

J'Ia60p ATOPHBIC 3aHATHUA

CCMHHAPCKHUC 3aHATHA

HpOMe)KyTO‘IHaﬂ arTrecranusa

Nrorosas arrecramus B popme JIPK B 1 cemecTpe, 3a4eT ¢ OLleHKOH BO 2

ceMeCTpe

20




2.2 TemaTuyecKkuii miiaH u coaepkanue yueonoi gucuumiuabl OY1.07 XUMMUSA

HauMmeHoBaHHe TeM

Coaepsxanue y4eOHOro MaTepuaJia, NpakKTHYecKrue padoThl, caMoCTOsITeJIbHAs padoTa
odyuamouero

O0Lem
4acoB

dopmMupyemblie
KOMIIETeHIIH U

1

2

3

4

1 cemecTp

Tema 1
Oo6mag u
HeopraHm4yecKas
XHMHS

Conae

JKaHHe Y4eOHOro MaTepHaJa

BBenenne. OCHOBHBIE OHATHS H 3aKOHBI

Hay4mble MeTO/IbI TO3HAHUS BEIIECTB U XUMHIECKUX SIBJICHUH. Posib skciepruMenTa u Teopuu
B XUMUHU. MoiennpoBaHie XUMUYECKHUX ITPOIECCOB. 3HAUCHNE XUMHUH IIPH OCBOCHHHN
npodeccuit CI1O u cnenmansrocteit CI1O Texandyeckoro mpoduist mpodhecCHOHaTBHOTO
o0pa3oBaHwsL.

IIpocTbie U cJ10KHbBIE BellecTBa

BemectBo. AtoM. Monekyna. Xumuyeckuil snemeHT. Annorpomnus. Ilpoctele u cinoxxHbIe
BemecTBa. KauecTBEHHBIE M KOJHMYECTBEHHBIH COCTAaB BEIIECTB. XUMHYECKHE 3HAKH H
topmynbl. OTHOCHTENBHBIE aTOMHAs W MOJEKYIsIpHAas Macchl. KommdecTBo BelecTsa.
OcCHOBHBIC 3aKOHBI XUMHH. CTEXHOMETPHSL.

4

OK1,0K2

HpaKaneckoe 3aHATHC

PacueTrHple 3amaun Ha HaxXOXJAEHHWE OTHOCUTENBHOM MOJIEKYJISAPHOM MaccChl, OIpeneeHue
MacCOBOH JIOJIM XUMHUYECKHX JIEMEHTOB B CIIO)KHOM BEIIECTBE.

Coge

sKaHHe Y4eOHOro MaTepuaJjia

Ilepuoauyecknii 3axoH u Ilepuoamyeckas cucreMa XuMHU4YecKHX 3jaeMeHToB /[l WM.
MenneneeBa u crpoenue atoma. Otkpeitue J[. Y. Menneneessim [leproganueckoro 3akoHa.
Ilepuognueckuii 3axoH B Qopmynupoke . M. Menneneesa. llepuomuueckass Tabmwia
XUMHYECKHUX 3JIEMEHTOB — rpaduiyeckoe 0TOOpakeHHe NMepuoJrYecKoro 3akoHa. CTpykrypa
NePUOIMUECKON TaOIUIIBL: Tepro Il (Masble U O0JbINe), TPYNIbI (TTIaBHAS M TOO0OYHAS).

OK1,0K2

HpaKanecKne 3AHATUSA

1

Crpoenue aroma u Ilepnonnueckuii 3akon JI. . Mengaeneesa.

2

Paznmunsie popmsl Tlepruomuueckoii cucteMsl xumudeckux aneMenToB 1. Y. Mengeneesa.

Coaepxxanue yueOHOr0 MaTepuaJa

OK1,0K2




1 | Crpoenue BemectBa. Monnas xumuveckasi cBsi3b. KaTuoHbl, NX 00pa3oBaHue U3 aTOMOB
B pe3yJbTaTe Mpollecca OKHUCJIeHUsl. AHHOHBI, X 00pa3oBaHHE M3 aTOMOB B pe3yibTare
Ipolecca BOCCTAaHOBIEHUA. VIOHHas CBs3b Kak CBA3b MEXAY KaTHOHAMHU M aHMOHAaMH 3a CUET
3JIEKTPOCTaTHUECKOTO MpHTsDKeHUs. Kiaccudukanuss MOHOB: MO COCTaBy, 3HAKy 3apsaa,
HaJUYHMIO THUAPATHOH 00070uku. MOHHBIE KpHcTaumueckue pemeTkn. CBOHCTBA BEIIESCTB C
WOHHBIM THIIOM KPHUCTAJUIMYECKOW pemeTkr. KoBaleHTHass XWMHYecKas CBs3b. MexaHu3M
o0pa3zoBaHHA KOBaJICHTHOU CBA3U (oOMeHHBIT u JOHOPHO-aKIIENTOPHBIN).
OnekTpooTpuaTenbHOCTh. KoBajeHTHble TmonsApHas M HemojsipHas cBs3u. KpaTHocTh
KOBaJCHTHOW CBSI3U. MOINEKyIIpHbIE W aTOMHBIE KpHCTalUInmdeckue pemreTkd. CBOWCTBa
BEIIECTB C MOJIEKYJIIPHBIMU M @TOMHBIMH KPUCTAJUIMYECKUMH PEIIETKAMHU.

2 MeTtajsinueckasi CBsi3b. ArperaTtHble COCTOSHHMS BellleCTB M BOJOPOHAS CBSI3b
Meramnaeckas KpUCTaJUTMIEeCKas pelieTka U MeTajlInIecKasi XuMIIeckas cBsi3b. Ousndeckne
CBOMCTBAa METAJIJIOB.

TBepmoe, XUAKOE M Tra3000pa3HOE COCTOSIHHMS BEIISCTB. llepexoa BelmecTBa U3 OJHOTO
arperaTHOro COCTOsIHUS B Apyroe. BomopoaHas CBA3b.

IIpakTHYecKHe 3aHATHS

1 YucTele BemecTBa 1 CMECH.

2 | JluciepcHbIE CUCTEMBI.

Conep:xxanue y4eOHOro MaTepuaJia

1 | Bonxa. PacTBopBI. DJIeKTPOIUTHYECKAS TUCCOIUAIUS

Boma kak pactBoputens. PacTBopuMocTh BemecTB. HacbllieHHBIE, HEHACHILICHHBIE,
MEPECHIIIEHHBIE PAaCTBOPHL. 3aBUCHUMOCTh PACTBOPHUMOCTH Ta30B, >KMIKOCTEH M TBEPJbIX
BEIIECTB OT PA3IMYHBIX (JaKTOpoB. MaccoBasi 107151 pACTBOPEHHOT'O BELIECTBA.

OK1,0K2

IIpakTHYecKue 3aHATHS

1 SHGKTPOJ'II/ITI/ILIGCKB,H JAUCCOaIvs.

2 IIpuroToBieHre pacTBOpa 3aIaHHOM KOHIEHTPAIIUH.

Coaep:xxaHnue yueOHOro MaTepuaJa

1 | Knaccnpukanusi HeOpraHmyecKuX coOeAUHEHNH U UX CBOMCTBA: KUCJIOTHI M OCHOBAHMS.
KucnoTsl Kak 37€KTpONMTH, UX KiIaccUHUKalMs 1O Pa3IM4YHbIM MpPHU3HAKaM. XHUMHUYECKHE
CBOWCTBA KHCIOT B CBETE TEOPUM IIEKTPOIIUTHUECKON aucconuanud. OcoOeHHoCTH
B3aMMOJICWCTBUS KOHIEHTPHUPOBAHHON CEPHOM M a30THOW KHUCIOT ¢ MerauiamMu. OCHOBHBIE
CHOCOO0BI MoTyueHHst KUCioThl. OCHOBaHMS U MX CBOWCTBAa. OCHOBAaHUS Kak 3JEKTPOJIMTHI, HX
KJIaccu(UKaMs 110 Pa3InIHbIM NpU3HaKaM. XMMHUYEeCKUE CBOMCTBA OCHOBAaHUH B CBETE TEOPUHU
3JIEKTPOJIMTHYECKON jaucconmanui. PasjloXeHne HepacTBOPHMBIX B BOJIE OCHOBaHHM.
OcHoBHbIE c110COOBI MOTYUYEHHUs] OCHOBaHHUH.

OK1,0K2

I[IpakTHYecKue 3aHATHS

1 | BSaHMOHCﬁCTBHC KHCJIOT C OCHOBAHUSAMM U COJISIMH.

OOI



HcneiTanue pacTBOPOB HICJ'IO‘-IGfI HUHOUKATOpaMHu.

IIpome:kyrounas arrecranus (JAPK)

2 cemecTp

Tema 1
Oo61masa u
HeopraHu4yeckKas
XUMHUSA

Conae

JKaHHe Y4eOHOro MaTepuaJa

1

XuMuyecKue peakiumn

Krnaccudukanus XUMHUECKHX peakmuii. Peaknmum COeTWHEHWS, PaslIoKCHHS, 3aMEICHUS,
obmena. Kartanutnyeckue peakumu. OOpaTUMble W HEOOpaTHUMbIE peakiud. | OMOTEHHBIE M
reTeporeHHbIe peakui. DK30TePMUUYCCKHE U DHIOTEPMHUUYECKHE peakuuu. TemnoBoit sddext
XUMHYECKHX peaknuid. TepMoxumudeckue ypaBHeHH. [loHsITHE 00 3MEeKTpOIH3e. DIeKTPOIn3
pacmiaBoB.  DIJIEKTPOJIM3  PACTBOPOB.  DIEKTPOIUTHYECKOE  MMONYYCHHE  ATFOMHUHUSL
IIpakTHueckoe  TpUMEHEHHE  BJIEKTPOJIN3aA. l'anpBaHOMIacTHKA. l'anpBaHOCTETHA.
PadunrnpoBanne 1BeTHHIX MeTamuioB. Katamms. ['oMoreHHBIE W reTepOreHHbIE KaTallN3aTOPHL.
IIpomotopsl. Karamutuueckue simpl. Wuarnburopsl. IlpowmsBomcTBO ammmaka: ChIpbe,
anmnaparypa, Hay4Hble IPUHIHNIILL.

IIpak

THYCCKHUEC 3AHATUSA

OKHUCITUTEIHLHO-BOCCTAHOBUTEIIBHBIE PpCaKkuu.

CKOpOCTh M 00PaTIMOCTh XMMHYECKUX PEaKITHA.

Conae

JKAHUE y‘leﬁHOl"O MaTtepuaJja

MeTa/liibl 1 HEMETAJLIbI.

Mertamnpel. OCOOEHHOCTH CTPOEHHSI aTOMOB M KpHCTaJuI0B. dU3NYecKne CBOMCTBA METAIIOB.
Krnaccngpukanuss mMeTajuioB MO pa3iWYHBIM NPHU3HAKaM. XHUMHYECKHE CBOMCTBA METaJlIOB.
DONEKTPOXUMHUYECKUI psifi HamnpshDKeHU MetamioB. Metamtorepmusi. OOmme  crocoObl
nostydeHus: metayioB. IIoHsatue o mertamnypruu. Ilupomeramnyprus, THAPOMETAILIYPrUust U
anexktpometaiutyprus. CraBel uepHbele M IBeTHbIe. Hemeramnsl. OCOOCHHOCTH CTpOEHUS
aToMOB. HemeTasuibl — mpocThie BenecTBa. 3aBUCUMOCTh CBOICTB rajIOr€HOB OT UX MOJIOKEHHUS
B Mepuoaudeckoil cucteme. OKHCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJIOB B
3aBUCHMOCTH OT HX IOJIOKEHUS B PALY 3IEKTPOOTPHLATENBHOCTH.

OK1,0K2

OK1,0K2

Koppo3us MeTaaioB: XUuMHU4YecKas M 3JIeKTPOXHMHUYECKasl.

3aBHCUMOCTh CKOPOCTH KOPPO3HH OT YCIIOBHI OKpyKarotiei cpezpl. Kitaccudukarus koppo3uu
METAJIIOB 110 Pa3IMYHBIM Npu3HaKaM. CriocoObl 3aIUTh METAILIOB OT KOppo3uH. [Ipon3BocTBO
yyryHa u cranu. llonydeHne HemeTayuioB (PpaKIMOHHOHM IEPETOHKOW JKUIKOTO BO3JyXa U
3JIEKTPOJIN30M PACTBOPOB MM PACIUIABOB JJIEKTPOIUTOB. CHIIMKATHAS MPOMBINIICHHOCTD.
TIpor3BOACTBO CEPHOI KUCIIOTHI.

IIpakTHYecKoe 3aHATHE

1]

HOHy‘ICHI/IG, C06I/IpaHI/Ie 1 pacClio3HaBAHUC I'a30B.

OK1,0K2




Tema 2
Opranunyeckast
XUMUS

Conep:xanue

1

OcHOBHBbIE NOHSITUSI OPTAHMYECKOH XUMUHU U TEOPHUS CTPOEHUSI OPraHUYeCKUX
coeTUHEeHUI

[Ipenmer oprarmdeckoit xumun. 1IpupoaHBIe, NCKYCCTBEHHBIE 1 CHHTETUIECKIE OPraHUIeCKHe
BemiecTBa. CpaBHEHHE OPraHUYECKUX BEIIECTB C HEOPraHWIeCKNMHU. BaneHTHOCTh. XuMHdeckoe
CTPOCHUE KaK MOPSAOK COCAMHEHHS aTOMOB B MOJEKYJBI MO BaJCHTHOCTH. T€0pHsl CTPOCHHUS
opraamyeckux coeamHeHnii A. M. Bytiepoa. OCHOBHBIE TOJOXKEHHS TEOPHH XUMHYECKOTO
ctpoenus. zomepus n uzomepsl. Xumudeckne GopMyIsl U MOIEIH MOJIEKYJl B OpraHUIeCKOH
XUMUHU.

Knaccudukanusa opranmveckux BemlecTB. Kraccupukanus BemIeCTB MO CTPOSHHIO
YTJIEPOTHOTO CKeJeTa M HAIMYUIO (YHKIMOHAIBHBIX Tpyni. ['omonmorn m romonorus. Hagama
Homenknatypsl [UPAC. Kiaccupukanms peakmuii B opraHudeckodl xumuu. Peaknnm
NPUCOCANHEHNs (THIPUPOBAHMS, TaJOTCHUPOBAHHSA, T'HIIPOTAIOTEHUPOBAHUS, TUApATAIUH).
Peaknmu oTmerienus (IerHAPHPOBAHMS, JETHAPOTAIOTCHUPOBAHMS, Aeruaparanuu). Peakuun
3amenieHus. Peaknun n3oMepu3anum.

OK1,0K2
OK 4,0K7

HpaKaneckoe 3aHATHE

1

Peaknmy okHCIEHNS 1 BOCCTAaHOBIICHUS OpPraHn4Y€CKNX BEIIECTB.

Conep:xxanue y4eOHOro MaTepuaJia

1

YFJIeBOIIOPOIlbI U MX IIPUPOAHbIC HCTOYHUKH. AJ'IKaHI:I, AJIKCHBI, AUCHBI, AJIKUHbI, apCHBI.

2

IIpasuio B. B. MapkoBaukoBa. Knaccudukanus n HazHaueHue kayuykoB. Knaccudukamnus n
Ha3HaueHue pe3uH. Bynkanuzauus kayuyka. HatypanbHblil 1 cMHTeTHYECKHE
Kayuyku. Pe3uHa.

OK1,0K2

HpaKanecKne 3aHATUSA

1

OcHOBHBIE HANPaBJIEHUS IPOMBIIIJICHHON NepepaboTKH MPUPOAHOTO Ta3a.

2

[Iponecchl MpOMBILUIEHHOH nepepadoTKy HepTH: KPEKUHT, pUPOPMUHT.

Conep:xxanue y4eOHOro MaTepuasia

1 | Kucaopojacoaep:kaiue opranudeckue coenuHeHusi. CriupTol, PEHOIN, allbIeTUIpl,
KapOOHOBBIE KHCIIOTHI: CBOWCTBA, OJIyY€HHE, TPUMEHEHHE.
2 | CaoxHble 3QUpPbLI M KUPbl H yrjaeBoabl. [lonydyeHue CIOKHBIX 3S(QUPOB peakiuei

stepudukannu. Cioxssle 3pupsl B Ipupoe, ux 3HaueHue. [IpuMeHeHne clIoXHbBIX 3UPOB Ha
OCcHOBe CBOWCTB. JKuphbl kak cioxHble 3pupsl. Knaccupukanus >xupoB. XuMHUECKHE CBOWCTBA
JKUPOB: TUAPOJIHM3 U THIAPUPOBAHUE KHUJKUX KUPOB. [IprMeHeHHe KUPOB HA OCHOBE CBOWCTB.
Mpina. YrneBoapl, UX KiaccuUKalMsa: MOHOcaxapuabl (TJIIOK03a, (pPyKTO3a), IUCaxapHabl
(caxapo3a) u noarcaxapu bl (KpaxMall U LEJUII0I03a).

OK 1, 0K 2,
OK 7

HpaKanecmle 3aAHATUSA
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MeTHIIOBBIN CIIUPT U €T0 HCIOIb30BAHUE B KAYECTBE XUMUYECKOTO CHIPBHSL.
IMonukonaeHcaius popmanbaeruaa ¢ GpeHoaoM B heHoI0()OpMaTbICTHIHYO CMOIY.
3aMeHa KHUPOB B TEXHUKE HETUIIEBBIM CHIPHEM.
Conep:xaHue y4eOHOro MaTepuaJia 2
1 | A3zorcoaepxkaniue opranuyeckue coennHenusi. AmMussl. [loastre o0 amuHax. Anmndarndaeckre
aMUHBI, UX KJIACCU(HKAI 1 HOMEHKIIATypa. AHWINH KaK OpraHmdeckoe ocHoBaHue. [lomydenue
aHWIMHA W3 HHUTpoOeH3ona. lIpuMeHeHHe aHWIMHA Ha OCHOBE CBOWCTB. AMHUHOKHCIOTHI.
AMUHOKHUCIIOTHI KaK aMpoTepHbIe AU YHKINOHATBHBIC OPTraHUYECKUE COSINHEHNS. XUMUYECKUE OK1,0K2
CBOWCTBA aMHUHOKHCIIOT: B3aMMOJAEHCTBHE C IIEI0YaMH, KUCIOTaMHU U JIPYT ¢ Ipyrom (peaxuus
nojukoHaeHcauuu). IlentuaHast cBA3p U noaunenTuapl. [IpuMeHeHne aMUHOKUCIIOT Ha OCHOBE
cBoiictB. benku. [lepBuynasi, BTOpUYHAs, TPETUYHASI CTPYKTYPhI OEITKOB. XUMHUYECKHE CBOWCTBA
0eIIKOB: TOpeHHe, IeHaTypauus, TMAPoJIin3, IBETHbIC peakiuun. bruonornyeckue GyHKunu GenKoB.
IIpakTHyecKue 3aHATHS 2
1 | Pemenue SKcriepUMEHTANIBHBIX 33124 HA HACHTU(UKAIMIO OPTAaHMYECKUX COSTMHEHUH.
2 | Pacno3naBaHue IIacTMacc U BOJIOKOH.

WIN| -~

IIpome:kyTouHas aTTecTanus (3a4eT ¢ OLEHKOM) 2
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3. YCJIOBMSI PEAJIM3ALIMM MTPOTPAMMBI YYEBHOM
JUCHUATIIMHBI

3.1. TpeGoBanusi K MHUHMMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecre4yeHNIO

Peanu3arus yueOHOM NUCHUIUIMHBI TpeOyeT HaM4Ksl y4eOHOro kabuHera.

O6opynoBanue y4yeOHOro KaOWMHETa: KOMIUIEKT CETEBOro 0OOpyaOBaHUA,
00ecreunBaIOIINN COETMHEHNE BCEX KOMIIBIOTEPOB, YCTAHOBJICHHBIX B KAOMHETE B
€IMHYI0 CE€Tb, C BBIXOJOM B VHTepHeT; ayauTopHas J0CKa Uil IUCbMAa;
KOMIIBIOTEPHBIE CTOJBI IO YHUCIY paboyux MecT OOydaroluXcs; MYJbTUMEAHA
IPOEKTOP C IKPAHOM.

3.2. Y4eOHO-MeTOAUMYECKOE O0ecIeyeHue

Nudopmanmonnsie ycnoBusi peanusauuud I[Iporpammsl  obGecnednBaroTcs
COBpEMEHHOU NH(popManmoHHO-00pazoBaTenbHol cpenoit (MOC), Bkimrovaronieit:

— KOMIUIEKC MH(OPMALIMOHHBIX 00pa30BaTENIbHBIX PECYpCOB, B TOM YHUCIE
uudpoBbie oOpazoBaTeIbHbIE pecypchl (https://upOuc-nuctanT.pd;
https://PROFSPO.ru;https://sferum.ru);

— COBOKYITHOCTHb TexHonormueckux cpencts MKT: kxommberoTepsl, nMHOE
uH(pOpPMaILMOHHOE 000pY1I0BaHUE, KOMMYHHKAIIMOHHbIE KaHAJIbI;

— CHCTEMY COBPEMEHHBIX MEJaroruuecKuX TEXHOJOTUH, 00eCreYrBaroIX
o0OyueHue B COBpeMEHHOW NH(POPMaLlMOHHO-00pa30BaTeNIbHON cpeie.

B nemsx obGecneuenust peanuzanuu IIporpammer B AHIIOO «UPbuC»
UCIIOJB3YETCS  DJIGKTpOHHas  OumbOimMoTeka, oOecreuuBaromas JIOCTyn K
WH(OOPMAITMOHHBIM CIIPABOYHBIM U TOUCKOBBIM CHCTEMaM, a TakXKe WHBIM
MH(POPMAITMOHHBIM peCcypcam.

bubmuoTteunbli  (QOHA  YKOMIUIEKTOBAH  3JEKTPOHHBIMH  YYEOHBIMU
U3MaHUsIMU  (BKJItOYasi Y4eOHUKHM W y4eOHbIE MOCOOHs), METOJUYECKUMHU U
NEePUOIMYECKUMH HW3JIaHUSAMHU IO BCEM BXOIAIIMM B peanusyemyto IIporpammy
TeMaM, ¥ BKIIFOUACT B ceOs:

OcHogHble yueOHble uzoanus:
1. Xumusa. 10-11 «maccel. ba3oBeiii  ypoBeHb. KomiekTUB  aBTOPOB.
[OnexkTpoHHBIN  pecypc]:  yueOHuk /  KoleKTMB ~ aBTOpOB. -
DJIEKTPOH.TEKCTOBbIE AaHHbIE. - [IpocBemenue, 2022. - Pexum gocryna:

https://profspo.ru/books/700119 - Pexum pgoctyna: misi aBTOPHU3UD.
II0JIb30BAaTEIIEH.

2. Ackaposa, JI. X. Xumus : yueoHoe nocobue st CI1O /JI. X. Ackaposa ; noa
penakiuert JI. A. BaiikoBoil. — 2-e u3g. — CapartoB, ExarepunOypr :

[TpodobpazoBanue, Ypansckuii henepanbabiii yauBepeuret, 2019. — 79 c.
— ISBN 978-5-4488-0382-6, 978-5-7996-2917-5. — Texkcrt : 21MeKTPOHHBIN
// InexrponHo-omomoreunas cuctema IPR BOOKS

3. Baiitaep, B. B. Xumus : yae6noe nocodue nist CI1O / B. B. Baiituep ; mon

pemakimeir M. K. MBanoBa. — 2-¢ usn. — CaparoB, ExarepunOypr :
12



[TpodobpazoBanue, Ypansckuii GpeaepanbHbii yausepcutet, 2019. — 90 c.
— ISBN 978-5-4488-0386-4, 978-5-7996-2916-8. — TekcT : 3IeKTpOHHBIN
// DnexTponHo-6ubmmoreunas cucrema IPR BOOKS

Jlononnumenvnoie yueoHvle u30anu

4. Jlpo3nos, A. A. Xumus : yaeoHoe mocooue gy CI10 / A. A. Jlpoznos, M. B.
Hpo3noBa. — CaparoB : Hayunas kaura, 2019. — 317 c. — ISBN 978-5-
9758-1900-0. — TekcT : 2JIEKTPOHHBIM // DIEeKTpPOHHO-OMOIMOTEYHAs
cucrtema [PR BOOKS

5. Xumus : yuebHoe nocodue qis CI1O / M. I'. MBanos, JI. A. baiikosa, O. A.
Heponuna, M. A. Kocapesa ; moa penaxiueii . U. Kanuanuenko. — 2-e us.
— Caparos, ExatepunOypr : IIpodobpazoanue, Ypanbckuii dheaepaibHbIi
yHuBepcutet, 2019. — 106 ¢. — ISBN 978-5-4488-0387-1, 978-5-7996-
2918-2. — TekcT : P7eKTpOHHBIN // DNeKTpOoHHO-0nbImoTeyHas cuctema [IPR
BOOKS

Memoouueckue yKkazanus 07151 00y4aOuuUxca no 0C60CeHUI0 OUCUUNTIUHDL:
6. MeToaudeckue peKOMEHAAIMH K MPAKTUYECKUM paboTaM, YTBEPKICHHBIC
MK.
7. Metonuueckue pEeKOMeHAaIuu K CaMOCTOSITEJIbHBIM paboTawm,
yTBepxacHHbIC MK.

Ilepuoouueckue uzoanus
8. Poccuiickuit XUMUYECKUI KypHAIL: NOHX PAH. —
http://www.chem.msu.su/rus/journals/jvho/welcome.htmi

Humepnem-pecypcol
9. bepmua A.Sl. Texnuka nabopaTopHONl pabOTHI B OPraHUYECKOW XUMHH
[DnexTpoHHBIN pecypc]: yuebHoe nocooue/ A.A. bepiaun

3.3. Meroanyeckue PpeKOMEHIAUUM [0 OPraHM3alluM M3y4YeHHUS
AUCHMILTHHBI

[Ipr u3ydeHUM IUCUMIUIMHBI IPUMEHSIOTCS CIHEAYIOIIUE COBPEMEHHbIE
o0pa3oBaTe/IbHbIe TEXHOJOTHM: MpPOoOJeMHOE OOy4YeHHE, METOJA MPOEKTHOTO
oOyueHusi, pa3HOYpPOBHEBOE OOYyUYEHHE, HCCIENOBATEIbCKUE METOJIbI, 3JEMEHTHI
JICIOBBIX WIp, OOy4eHHE B COTPYIHUYECTBE (MHAMBHUIYAJIbHO M TPYyIIaMH),
uH(GOPMaLIMOHHO-KOMMYHHUKAIIMOHHBIE TeXHOIOTHH (pecypc « HTepHEeT»).

dopMbl TNIpOBedeHMs] 3aHATHI: YPOK COOOIICHHUS HOBBIX 3HAHUM,
KOMOMHHMPOBAHHBIN YPOK, JIEKLIKS, TPAKTUUECKOE 3aHSATHE.

®opMbI KOHTPOJISI: TEKYIIUA KOHTPOJIb (B YCTHOW M MUCbMEHHOU (hopme),
TEMaTUYECKUM KOHTPOJb, PYOEXKHBIH KOHTPOJIb, TEPMUHOJIOTHYECKUN JTUKTAHT,
WUTOTOBBIN, TECTOBBIM KOHTPOJIb.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUATIIMHBI

KoHTpo:s u o1ieHKa pe3yibTaTOB OCBOEHUS TUCIUIUIMHBI OCYIIECTBISECTCS B
MpOIECCe MPOBEIACHUS TEKYIIEro KOHTPOJS 3HAHUM, OCYIIECTBISIEMOrO B BHUJIE
TECTUPOBaHMUS, B (OpME YCTHOTO W TMHCHbMEHHOTO OMpPOCa IO KOHTPOJIbHBIM
BOIIPOCaM COOTBETCTBYIOIIMX Pa3/IeNIOB, a TAKXXE B XOJ€ MPOBEICHUS UTOTOBOIO
KOHTpOJIsl B hopme auddhepeHIIupOBaHHOIO 3a4eTa MO0 3aBEPIICHUIO Kypca.

KoHTposib U OlleHKa pacKpbIBAIOTCS 4epe3 AUCIHHUILUIMHAPHBIE Pe3yJIbTaThl,
YCBOCHHBIEC 3HAHUS U IPUOOPETCHHbIE YMEHUS, HallpaBleHHbIE HA ()OPMHUPOBAHUE
OOLIUX KOMIETEHIIHH.

DopMBbI 1 METOAbI KOHTPOJISI M OLIEHKH Pe3yJIbTATOB 00y4eHH s

@opMbI U METOABI KOHTPOJISI U OLICHKU PE3YyIbTAaTOB OOYUYEHHS MO3BOJISIOT
IPOBEPATH Y OOYHAIOIINXCS PA3BUTHE YMEHUA, 3HAHUI.

Koa m HauMeHnoBanune

PeSyJILTaTbI OCBOCHHUSA TUCIHHUIIJINHBI

@DopMbI U METOABI

¢opmupyembix O6mue JucuuninHapHbIe KOHTPOJIA ¥ OLIeHKH
KOMIICTeHI U (mpeaMeTHbIe) pe3yabTaToB 00y4eHHs
OK 01. Bribupats | B JacTu TPyZOBOIO | - BJIAAETH cucteMoil | HIMBUYyanbHBIN:
CHocoOBI pemIeHus 3aad | BOCIIUTAHUSA: - TOTOBHOCTD | XHMHUYECKHUX 3HaHW, | KOHTPOJIb BBITIOTHEHUS
po¢eCcCHOHATBHOM K  TpPydLy, OCO3HaHHE | KOTOpas BKITIOYAeT: | MPAaKTHIECKUX pabor,
JIeSITeIbHOCTH LIEHHOCTHU MacTepCTBa, | OCHOBOIOJAraroIue HCCIIeI0BATEIbCKIX
MPUMEHUTEIHHO K | TPYZAOJIIOOUE; - TOTOBHOCTH | HOHSTHUS (xuMuueckui | pador, KOHTPOJIb
Ppa3IMYHbIM KOHTCKCTaM K aKTUBHOM ACATCIBbHOCTHU QJICMCHT, aToM, BBIIIOJIHCHUA
TEXHOJIOTUYECKOM W | DJEKTpOHHass  000J0YKa | UHIUBUAYATBHBIX
COLMAIBHON aToma, s-, p-, d- | 3amaHuii.
HaIIpaBJIEHHOCTH, 3JIeKTpOHHBIE  opOuTanmu | VHAMBHUIYyaIbHBIH:
COCOOHOCTh aTOMOB, HOH, MOJIEKyJa, | KOHTPOJIb BBITIOTHEHUS
WHUIAUPOBATB, BaJICHTHOCTS, MPAKTUIECKUX pabor,
TUTAHUPOBATH U | SJMEKTPOOTPUIATEIBHOCTh, | KOHTPOJb BBITIOTHEHUS
CaMOCTOSITEIIEHO CTETICHb OKWCIICHHS, | MHIUBHUIYaIbHBIX
BEITIOJTHATH TaKyl0 | XHMHYECKas CBs3b, MOJb, | TBOPUCCKHUX 3aJaHUM.
JIEATEIBLHOCTD; - HHTEPEC K | MOJISIpHAas Mmacca, | KomMOuHMpOBaHHBINH:
pasIuYHBIM chepam | MOJISPHBIN 00BeM, | MHIUBUAYATBHBIN u
npodeccnoHanbHOMI YTIEpOIHBII CKeJeT, | QPOHTANBHBIA  OMpPOC B
nesrensHocTH, OBllajieHHe | (QyHKIMOHANIBHAS TpYIIa, | Xone ayIUTOPHBIX
YHHMBEPCAIbHBIMU panukari, HU30MeEpHs, | 3aHATUl, KOHTPOJIb
y‘le6HI)IMI/I N30MEPhI, BBIIIOJIHCHUSA
MMO3HABATEIEHBIMU TOMOJIOTHYECKHUI psn, | MHINBUAYAITbHBIX u
NEHCTBUAMU: a) 0a30BBIC | TOMOJIOTH, YTIIEBOJOPOIBI, | TPYIIIOBBIX 3aJaHHH,
JIOTUYECKUE JEWUCTBUA: - | KUCIOPOA- U | 3aciylINBaHUE pedepaTos.
CaMOCTOSITENIbHO a30TcoJeprKallne KoMOWHMpOBaHHBIN:
hopMymupoBaTh U | COeANHEHUS, WH/IUBUIYATbHBIA "
aKTyaJIU3UpOBaTh OHMOJIOTUYECKH AaKTHBHBIC | (DPOHTANBHBIN ONpOC B
mpobieMy, paccMaTpUBaTh | BEIIECTBA (yrneBogsl, | xome ayJIUTOPHBIX
ee BCECTOPOHHE; - | xupsl, Oenkw), MOHOMEp, | 3aHATHH, KOHTPOJIb
yCTaHaBJIMBATh TOJINMED, CTPYKTYPHOE | BBIIIOJTHEHUS
CyH_IeCTBeHHBIﬁ IIpU3HAK 3BCHO, WHAWBUIYaJTbHBIX u
N OCHOBAHUS JJIs1 BBICOKOMOJICKYJIAPHBIC TPpYyHIIOBBIX BaHaHHﬁ,
CpaBHEHWUS, COCIIMHEHMUS, 3aciymuBaHue pedeparos.
KIIaccu(pUKaIIu U | KpHCTAIUTHYCCKAS [IpakTudeckne  3aHATHS,
0000IIIeHNS; - ONpPENCIATh | PeIIeTKa, TUOBI | UHIUBUAYATBHBIC
LeNu JICSITEIPHOCTH, | XUMHUYECKUX peakiuii | TBopueckue paboThl |
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3aaBaTh IapamMeTpbl H
KPUTEPUU UX TOCTHXKEHUS;
- BBISBIIATH
3aKOHOMEPHOCTH u
MIPOTUBOPEYUS B
paccMaTprBaeMbIX
SIBJICHMSX BHOCHUTH
KOPPEKTHUBEI B
IEITEILHOCTD, OIIEHUBATH
COOTBETCTBHE PE3YJIbTATOB
LEeNsIM, OIIGHWBATh PHUCKU
MOCJIEACTBHAI
JIeSITENIbHOCTH; - Pa3BUBAThH
KpEaTUBHOE  MBIILICHUE
MU PEHICHUU KUZHEHHBIX
npobaem  0)  0Oa3oBbIC
HCCIIEI0BATEIbCKHIE
IECUCTBUS: - BJIAJICTh
HaBBIKAMU y4eOHo-
HCCIIEI0BATEIBCKOM "
MIPOCKTHOHN NEeATEIFHOCTH,
HaBBIKAMH  pa3pelICHUs
mpobieM; -  BBIABIATH
HpI/ILII/IHHO-CJ'IeI[CTBeHHI)Ie
CBSI3M M aKTyaJu3UpOBaTh
33]13‘-1}’, BBIIBUT'ATh
TUIIOTE3y €€  PEUICHHS,
HaAXOOAUThb aprMeHTLI JJISA

JI0Ka3aTelbCTBA CBOHX
YTBEp)KIEHUH,  3a/1aBaTh
napaMeTpsl W KPUTEpPHHU
pELICHNS; - aHATTM3UPOBATh
MOJTyYeHHBIE B XOJze
pemneHus 3a1a4n
pe3ynbTaThl, KPUTHYECKU
OIICHUBATh ux
JIOCTOBEPHOCTD,

MIPOTHO3MPOBATH

U3MEHEHHe B HOBBIX
YCIIOBHSAX; - YMETh
MEpeHOCUTh  3HAaHUS B
MIO3HABATEJILHYIO "
MPaKTHYECKyI0  00JlacTh
KU3HEACATEIBHOCTH; -
YMETb MHTETPHUPOBATH
3HAHMSA u3 PasHbIX

MpeJMETHBIX o0JacTell; -
BbBIABUTATh HOBBIC HJICH,
npearath
OPUTMHAJIBHBIC MMOAXOIBI U
pelIeHus; - CIOCOOHOCTh
nux HUCIIOJIb30BaHUS B
MO3HABATENILHON u
COIIATILHOMN TPAaKTHKE.

(oxucaHUTENBHO-
BOCCTaHOBHTEIIbHBIE, 9K30-

u 9HIOTEPMHUICCKHE,
peakiuu HOHHOTO
obmeHa), pacTBop,
3NIEKTPOJIHUTHI,
HEDJICKTPOITHTEI,
SIIEKTPOTUTHICCKAS
JIACCOLMALINS,
OKHCITUTEIIb,

BOCCTAHOBHTEIb, CKOPOCTH
XUMHUUYECKON peakuuu,
XUMHUUYECKOE PaBHOBECHE),
TEOPUH U 3aKOHBI (TeopHs

XUMHYECKOTO  CTPOEHUS
OpPraHWYecKUX  BEIECTB
AM. bytnepoBa, Teopus
3JIEKTPOJIUTHUECKOU
JTMCCOITHAIINH,
TIEPUOIUYECKHIT 3aKOH
.. MenneneeBa, 3aKOH
COXpaHEeHHUs MaccChl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHI SI3BIK

XUMUH, (DAKTOJIOTHUECKHE
CBEJACHUSI O CBOMCTBaX,
cocTaBe, IOJIY4EHUH U
0e30macHOM
UCTIOJIB30BaHUU
Ba)KHEHIINX
HEOPTaHMYECKUX u
OpPraHUYECKUX BEIIECTB B
OBITY ¥ TPaAKTHYECKOU
JeSITETPHOCTH YENIOBEKa; -
yMETh BEISBIIATH
XapakTepHbIe MPHU3HAKH U
B3aMMOCBA3b  H3yUYCHHBIX
HOHATHH, IIPUMEHATD
COOTBETCTBYIOIIHE
TOHATHUS TIPU  OINMCAHUU
CTPOCHHUS U  CBOWCTB
HEOpPTaHNYECKUX u
OpPraHUYECKUX BEIIECTB U
ux TIpEeBpAaICHHIA;
BELSBIISATH B3aHMOCBSI3b
XUMHYCCKUX 3HAaHUH ¢
TMOHSITHSIMH u
NPEACTaBICHUSIMH APYTHX
€CTECTBEHHOHAYYHBIX
MIPEIMETOB,; YMETh
HCTIOJIb30BaTh
HAaMEHOBAaHHSA
XUMHYECKHX COEIMHEHUH
MEXJyHapOJAHOIO  COH03a
TEOPETUIECKON u
NPUKIAJHON  XHMUU U
TpUBHAJIbHbIE  Ha3BaHUS
Ba)KHEHIINX BEIIECTB
(aTuneH, aleTUIICH,
TJIMIICPHH, henou,
dbopmampaerua, ykcycHas
KHCJIOTA, INIMLIMH, YTapHbII

NIpe3eHTalIHH,
BHEayIUTOpHAsI
caMmocTosTeNbHas padora.
[MpakTnyeckue  3aHATHA,
WHJIUBHTYJIbHBIC
TBOpUECKHE pabdOTBl U
Hpe3eHTalHN,
BHEayAUTOpHAS
camocTosTeNnbHas pabdora.

YcTHbIl orpoc,
TECTUPOBAHUE, OLICHKA
c(hOpMHUPOBAHHOCTH
KOMIETEeHIUHN

Vel omnpoc,
TECTUPOBaHHUE, OIIeHKa
c(hOpMUPOBAHHOCTHU
KOMIIETEeHIUHN
[IpakTnueckue  3aHATHSA,
BHEAyIUTOpPHAs

CaMOCTOATCIIbHAA pa60Ta.

Texymuid  KOHTpPOJIb B
¢dopme:
- (poHTANbHBIN
orpoc
- WHIUBHIYaJIbHBIHA

YCTHBIN OIIpOC

- NHCbMEHHBIN
KOHTPOJb (TECTHI
o
TEOPETUIECKOMY
MaTepHany)

- IpaKkTHYecKas
pabota
caMoCTosITeNbHAs paboTa
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ra3, YIJIGKUCIBIH  Tas,
aMMHUaK, ranieHasi H3BecTb,
HeraleHas W3BECTH,
MUTBEBast coJla U JPYTHX),
COCTaBJIATh (dhopmyuisl
HEOPraHUYECKUX u
OpPTaHWYECKHUX  BEIECTB,
YPaBHEHHS  XUMHYIECKUX
peakunii, OOBACHATH WX
CMBICT; MIOJTBEPKAATH
XapaKTepHbIC XMMHUUYECKHE
CBOICTBa BELLECTB
COOTBETCTBYIOIIIUMH
9KCIIepUMEHTaMU u
3anucsIMU YpaBHEHUI
XMUMHUYECKHX peakuuif; -
yMETb yCTaHaBJINBaTh
MPpUHAIJIC)KHOCTD
N3yYCHHBIX
HEOPraHUYECKUX u
OpPTaHWYECKUX BEIIECTB K
OTIPEAEICHHBIM KiaccaM U
rpyImnam COCIMHEHNH,
XapaKTepu30BaTh ux
COCTaB M  BakKHEWINHUE
CBOICTBA, OIIpeACIIATh
BUJbBI XUMHWYCCKUX CcBsI3eH
(xoBaseHTHas, HOHHa,
MeTaJuIn4ecKast,
BOJIOPOZHAs), THIIBI
KPHCTAJUTHYECKUX
pemeTox BEILIECTB;
KIIacCU(PHUIIPOBATH
XVMHYECKHE PEAKLUH; -
chopMHIpOBaTH
Npe/ICTABIICHUS: 0
Mar€pruajbHOM C€IAWHCTBE
MHpa, 3aKOHOMEPHOCTSIX U
[I03HABAaEMOCTU  SIBJICHUI
OpUPOIBI; O MecTe |
3HAUYCHUU XUMUHU B
CHCTEME  €CTECTBEHHBIX
HayK H ee poiu B
obecrieueHIN
YCTOWYMBOTO  Pa3BUTHA
YeJIOBEUECTBA: B PEIHICHUN
mpo0sieM 9KOJOTHIECKOH,
SHEPreTU4ECKOU U
MHIIEBOW OE30MaCHOCTH, B
pa3BuUTUA MCEOUIIUHBI,
CO3JJaHUH HOBBIX
MarepualioB, HOBBIX
HCTOYHHMKOB DSHEpPIUH, B
obecrieueHNN
pannoHaIbHOTO
MIPUPOJIOTIONB30BaHNsS, B
(dopMupoBaHUH
MHPOBO33pEHHUsT ¥ 00men
KyJBTypBl ~ 4Y€IIOBEKa, a
TaKXeE OKOJIOTUYCCKHU
000CHOBAHHOTO
OTHOILICHUS K CBOEMY
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310pOBBI0 U HPUPOAHOU
cpele; - BIajeTh CUCTEMO

XUMHYCCKUX 3HaHIdI7[,
KOTOpas BKIIIOYACT:
OCHOBOIIOJIararomue

MOHATHSL (IOTIOJIHUTEIILHO
K  CHCTEME MTOHATHI
06a30BOr0  ypOBH:) -
W30TONBI, OCHOBHOE W
BO30YXKIIEHHOE COCTOSHIHE
aTroMma, THOpHIM3aLAS
ATOMHBIX opbwuraei,
xumuueckas cBsa3b (" " u
" KpaTHbIE CBSI3M),
MOJISIpHAsT KOHLICHTpALHs,
CTpyKTypHas  opmyoa,
nzomepusi  (CTpyKTypHas,
reoMeTpuyecKas (1mc-
TpaHC-U30MEpHsI),  THIIBI
XUMHYECKUX peaknuii
(roM0- W TETEepOTEHHEIE,
oOpaTumbie u
HEOOpaTHUMEBIE), PacTBOPHI
(ucTHHHBIE, JAWCIIEpPCHBIE
CHCTEMBI),
KPUCTAJUIOTHAPATHI,
CTENCHb  JMCCOLMAIINH,
3JIEKTPOIIN3, KPEKUHT,
pudopMHHT); TeopuHM U
3aKOHBI, 3aKOHOMEPHOCTH,

MHPOBO33PCHUYCCKUC

3HaHUA, JIC)KaIue B
OCHOBC ITIOHUMAaHHA
NPUINHHOCTH u

CHUCTEMHOCTH XUMHUYECKUX
ABJIEHUN,  COBPEMEHHbIE
IIPEJICTaBJICHHUS 0
CTPOCHUH BEILECTBA HA
aTOMHOM, MOJIEKYJISIPHOM
u HaJMOJIEKYJIIPHOM
YPOBHSIX; IPEACTaBIECHUS O
MEXaHU3MaX XHMHUYECKUX

peakuui,
TEPMOINHAMHYICCKIX H
KHHETHYECKHUX
3aKOHOMEPHOCTSIX ux
MPOTEKAHWS, 0

XUMHYECKOM DPaBHOBECHH,
JIUCTIEPCHBIX CHCTEMAX,
(hakTonormueckue
CBEIICHUSI O CBOMCTBaX,
cocTaBe, TONYyYEHUU U
0e30IacHOM
HCITOJIBb30BaHUHU
Ba)KHEHIITHX
HEOpraHUYeCKHUX H
OpraHUYEeCKHUX BEIIECTB B
OBITY W  TPaKTHYECKOU
IEeITEILHOCTH  4EJIOBEKA,

o0mux HaY9IHBIX
MPUHIKIAX XUMHAYECKOTO
MIPOU3BOJICTBA (Ha
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mpuMepe  MPOU3BOJCTBA
CepHOI KHUCJIOTBI,
aMMMaKa, METaHoJIa,
nepepaboTkn  HePTH);
YMETh IPOBOJIUTH PACUYECTHI
o XUMHUYECKUM
¢dbopMynaM u ypaBHEHHSIM
XUMHUUYECKUX peakuuil ¢
HCIIOIb30BaHUEM
¢u3mIecKux BEITMYUH
(Maccel, oOBemMa Tra3oB,
KOJIMYECTBA BEIIECTRA),
XapaKTePU3YIOIINX
BEIllECTBA c
KOJIMYECTBEHHOM
CTOPOHBI:  pacyeTsl MO
HaXO0XKIECHUI0 XUMUYECKOM
hopmyJbl BEIIECTBA,;
pacdeTsl Macchl (00BeMa,
KOJINYECTBA BEIECTBA)
MPOAYKTa pPEaKIUH, eCIH
OJHO u3 HCXOIHBIX
BEIIECTB JAaHO B BHIC
pacTBopa ¢ OmpeaesicHHON
MacCoOBOM JoJen
PaCTBOPEHHOI'O BeIIeCTBA
WIA JaHo B U30BITKE
(MMeeT mpuMecH); pacueTsl
MAacCOBOM UM OOBEMHOMU
JONMHM BBIXOJA MPOAYKTA

peakuy; pacyeTsl
TETLIOBOTO s dexra
peakimi, 00BEMHBIX

OTHOIIICHHI Tra3oB; - YMETb
BBIABJIATH XapaKTCpHbIC
MpU3HaKK M B3aUMOCBA3b

N3Y4YCHHBIX HOHHTHﬁ,
MPpUMCHSATH
COOTBETCTBYIOLINE

HOHITUSL TIPU  OINHMCAHHUU
CTPOGHHS M  CBOWCTB
HEOPraHUYECKUX u
OpPTaHWYECKUX BELIECTB U
nx TIPEBpaIIeHNH;
BBIABISITH  B3aMMOCBSI3b
XMUMHYECKUX 3HaHMH C
HOHSTUSMH u
NPEICTABICHUSMU JPYTHX
MpeaMeToB It Oojee
OCO3HAaHHOTO TIOHUMAaHHUSA
U OOBSACHEHHS CYITHOCTH
MaTepHaIFHOTO EAWHCTBA
MUpA; UCIIOJIb30BAaTh
CHCTEMHBIE  XHMHYECKHE
3HAHMS I OOBSACHEHUS 1

IIPOTHO3UPOBAHUSA
SIBIICHUH, HAMEIOIIUX
€CTCCTBEHHOHAYUYHYO
NIPUPOAY; - YMETh
HCIIONb30BaTh
HauMEHOBaHMs

XUMHYCCKUX COQ}IHHCHI/Iﬁ

18




MEXIYHAapOAHOIO  COH03a
TEOPETUUECKON u
NPUKIAJHON  XUMUU U
TpUBHAJIbHBIE  Ha3BaHUS
BEILECTB, OTHOCSIIUXCS K

HU3Y4YEHHBIM KJaccaMm
OpTraHUYECKUX i
HEOPTaHMYECKUX
COCTUHCHUM;
HCII0JIb30BaTh

XHMHYECKYI0 CHMBOJIHKY
JUIL COCTaBJICHUS (OpPMyT
HEOPraHUYECKHUX BEIIECTB,

MOJIEKYJISIPHBIX "
CTPYKTYPHBIX
(pa3BepHYTHIX,
COKpAIeHHbIX "
CKEJETHBIX) ¢bopmyn

OpPTaHWYECKUX  BEIIECTB;
COCTaBIIATh YpaBHEHUS
XVUMHYECKUX pPEaknuid u
PacKphIBaTh UX CYIIHOCTE!
OKHCJINTEITHHOBOCCTAHOBH
TEIbHBIX peakuui
MOCPECTBOM COCTaBJICHUS
3JIEKTPOHHOTO Oananca
STUX PEaKUuil; peakuui
WOHHOTO OOMeHa MyTeM
COCTaBJICHHS UX HOJHBIX U
COKPAIIEHHbIX  HOHHBIX
YpaBHEHU; peakuuii
THIPOIIN3A, peaknuii
KOMIDIEKCOOOpa30BaHuUs
(Ha mpuMepe
THJPOKCOKOMITJIEKCOB
UHKa W  aJOMUHUA);
HOJTBEPKIaTh
XapaKTepHble XUMHYECKHE
CBONCTBa BELIECTB
COOTBETCTBYIOLIIMHU
9KCIIepUMEHTaMHU u
3aIucIMHU YpaBHEHUH
XVUMHUYECKUX peaKnuif; -
yMeTh KiIacCH(UIINPOBATh

HEOpraHUYeCcKHe u
OpTraHWYecKHe BeIlecTBa U
XUMHUYECKHE peaxIuu,
CaMOCTOSTENIFHO

BEIOMPATh OCHOBaHHUA W
KPUTEPHH TS
KJIacCU(UKAINN

U3yYaeMBIX  XMMHYECKUX
00BEKTOB;

XapaKTepU30BaTh COCTAB H
Ba)KHEHIIIME CBOMCTBa
BEIIECTB, MPHUHA/IICIKAIINX
K OINpeAeNIeHHBIM KilaccaM
U TpynmaM COCIMHCHUH

(pocThie BEILIECTBA,
OKCHbI, TUAPOKCHUIDI,
COJIH; YTICBOIOPOAEI,

MPOCTHIE 3(PHUPBI, CHHUPTEHI,
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(beHobI, aJIbJICTHU]IBI,
KETOHEI, KapOOHOBBIC
KHUCIIOTHI, CJIOJKHEIE
3(UpHI, KUPHI, YTICBOMBI,
aMHUHBI, aMHHOKHUCJIOTHI,
0enKu); MPUMEHSITD
3HaHMSI O COCTaBe |
CBOMCTBaX BEIIECTB A

SKCIIEPUMEHTAIILHOU
MIPOBEPKH TUIIOTE3
OTHOCHUTEIILHO
3aKOHOMEPHOCTEMN
MPOTEKaHHUs XHUMHUYECKUX
peaxkuui u
MIPOTHO3UPOBAHUS
BO3MOXHOCTEN 1504
OCYILECTBJICHUS; - YMETb
IMOATBEPIKAATH Ha

KOHKPETHBIX  MpuUMepax
XapakTep 3aBHCUMOCTH
PEaKUMOHHON
CIIOCOOHOCTH
OpPTraHUYECKUX
COCIMHEHUI OT KPaTHOCTH
Y TUIIAa KOBaJIEHTHOH CBS3U
" " m "), B3aUMHOrO
BJIMSIHUSL aTOMOB W TPYIIII
aTOMOB B MOJIEKyllaX; a
TaKke OT OCOOCHHOCTEU
peanm3anyi  Pa3TUIHBIX
MEXaHU3MOB TIPOTCKAHUSA
peakuuii; - yMETh
XapaKTepru30BaTh
QJIEKTPOHHOE  CTPOCHHE
aToMOB (B OCHOBHOM H
BO30YKICHHOM
COCTOSSHUM) HW  HOHOB
XUMHUYECKHUX DJIEMEHTOB 1|
- 4 MIepHO/IOB
Ilepuoguueckoit cucTeMbl
JAN. MengeneeBa u ux
BaJICHTHBIC BO3MOJKHOCTH,
HCIONIB3YSL MOHATHS s",
"p", "d-snexTpoHHbIE"
opburaimy,
SHEpPreTUYECKUe YpPOBHU;
0OBSACHATH
3aKOHOMEPHOCTH
U3MEHEHUS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB U
00pa3yemMbIx MU
COEIMHEHUI 10 Mepuojam
U TPYIIIaM.

OK 02. MHcnoap3oBaTh
COBPEMEHHBIE  CpEeJCTBa

TIOUCKa, aHamu3a u
MHTEpPIPETALNH
nHpopManuu u
nH(OpMaIMOHHbIE
TEXHOJIOTUH Ut
BBITIOJTHEHHS 3amad

B obJactu LHECHHOCTHU
HAay4HOI'O IIO3HaHUA: -

c(OpMUPOBAHHOCTH
MUPOBO33PEHUS,
COOTBETCTBYIOILETO
COBPEMEHHOMY  YPOBHIO
pa3BUTHA HayKH u

OOIIIECTBEHHOHN MPaKTHKH,
OCHOBAaHHOI'O Ha JiMajore

- YMCETH IUUIaHUPOBATHL U
BBIIOJIHATh  XUMHYECKHHI

9KCIIEPUMEHT
(peBpatieHus

OpPTraHWYeCKHUX  BEIIEeCTB
Ipu HarpeBaHuy,

MOJy4YeHUe JTWIEHa U
U3y4YE€HHE €ero CBOICTB,
Ka4yeCTBEHHBIE peakluy Ha
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npoQeCCUOHATBHOM
JIeSATEILHOCTH

KYJIBTY,
CHOCO6CTByIOHIeFO

OCO3HAHHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MUDE; -
COBEPILEHCTBOBAHNE
SI3LIKOBOM M YMTATEJILCKOM
KyJIbTYpbl Kak CpeICTBa
B3aUMOJEHCTBUS ~ MEXAY
JIIOJbMU U IO3HAHUS MUPA;
-  OCO3HAaHHMEC IICHHOCTH
HAay4YHOM  JAESATENbHOCTH,
TOTOBHOCTh OCYLIECTBIISATH
MPOEKTHYIO it
HCCIIeIOBATENLCKYIO
JIeSITCILHOCTD
MHIUBUAYAIBHO H B
TpYIIIe; OBgnajeHue
YHUBEPCATLHBIMU
Y4IeOHBIMH
MMO3HAaBATEILHBIMHA
neiictBusMu: B) paborta c
nHpOpMaLue: - BIAICTh
HaBBIKAMU MOJIy4EHUs
nHdopmanuu u3
HCTOYHHKOB Pa3HBIX
THIIOB, CaMOCTOSTEIHLHO
OCYIIECTBIISAThH MOKCK,
aHalM3, CHCTEMAaTH3aIIMIO
it HMHTEPIPETAIIIO
HHPOPMALINN  Pa3THIHBIX
BUIOB u thopm
MIpEICTaBICHMS,; -
CO3/1aBaTh TEKCTHI B
pa3M9HbIX Qopmarax C

y4eTOM Ha3HAYEHUS
nHPOpMAllMU H  IIeNIeBOM
ayJIUTOPUH, BBIOMpas
ONTHMAJIbHYIO tbopmy
IpeCTaBICHUS "
BU3yaJIM3allH1; -
OLICHNBATh
JIOCTOBEPHOCTH,
JIETUTUMHOCTb
HHpOpPMALNH, ee

COOTBETCTBUC IIPABOBBIM U
MOPAJIbHO-3THICCKUM

HOpMaM; - HCIIOJIb30BaTh
cpeacTBa
MHPOPMALMOHHBIX u
KOMMYHHKAIIMOHHBIX
TEXHOJOTMIl B pElICHUU
KOTHUTHUBHBIX,
KOMMYHUKaTHBHBIX "
OpTaHM3aIOHHBIX 33134 C
co0moaeHneM

TpeOOBaHUI SPrOHOMUKH,
TEXHUKH  O€30I1acHOCTH,
THTHEHBI,

QJBJICTU/IBI, KpaxMait,
YKCYCHYIO KHUCIIOTY;
JeHaTtypauus OelIKoB MpHU
HATPCBaHMU, LIBETHBIE
peaxkuuu 6eKoB;
TIPOBOJIUTH peakuuu
HOHHOTO oOMeHa,

OIIPEeNeIIATh CPEmy BOTHBIX
PacTBOPOB, Ka4eCTBCHHBIC
peakmui Ha  Cyibdart-,

KapOoHart- u
XJIOPUIAHUOHBI, HA KATHOH
aMMOHHUS; pemars
9KCIIEpUMEHTAIIbHbIE
3a7a4n o TeMaMm
"Mertamisr" u
"Hemetansr") B
COOTBETCTBHHU c
TIpaBUJIaMHA TEXHUKH
6e3omacHOCTH pu
00palleHNH C BEIIECTBAMHU
u 71a00paTOPHBIM
000pyI0BaHHEM;
NPEICTABIATh PE3yJIbTaThl
XUMHUUYECKOTO
JKCrepuMeHTa B (opme
3aIUCHU YpaBHEHUNI
COOTBETCTBYIOIIUX
peaxkuuit u
(opMyJIMpOBaTh  BBIBOJBI
Ha OCHOBE 9THX
pe3yibTaToB;, -  yMeTb
aHAIN3UPOBATH
XUMHYECKYIO
HHPOPMAIIHIO,
NOJIy4aeMyl U3 pa3HbIX
UCTOYHUKOB (cpenctB

MaccoBoil  MH(pOpMAaIHH,
ceTh MHTEpHET U Apyrue);
- BJaAeTh OCHOBHBIMU
METOJaMU HAYIHOTO
MMO3HAHUS  BEIISCTB |
XUMHAYIECKHX SIBIICHUI
(HabmroieHre, U3MEpeHUe,
AKCIICPUMEHT,

MOJICIIPOBAHME); - YMETh
OPOBOJUTH PACYeThl IO
XUMHUUYECKUM (opMyJiaM U
YPaBHCHHSAM XHMHYECKUX

peakiui c
HCTIOJTb30BaHUEM
¢u3nIecKnx BEJIMYMH,
XapaKTepU3yIOIUX
BElIECTBA c
KOJIMYECTBEHHON

CTOPOHBI: Macchl, 0o0beMa
(HOpMambHBIE  YCIIOBHS)
rasos, KOJIMYeCTBa

pecypcocOepexxeHus, BELIECTBA; HCIIOJIL30BATh
[IPaBOBBIX M OITHUYECKHUX | CUCTEMHBIE XMMHUYECKUE
HOPM, HOPM | 3HaHMs JUIsl  IPUHSATUSA
MHPOPMAMOHHON pELICHU B KOHKPETHBIX

21




0e30MacHOCTH; - BIIAJETh
HABBIKAMU PACIO3HABAHUS
M 3aMThl MHPOPMAIWH,
nHpopManmoHHO
0€30MaCHOCTH JTUYHOCTH.

KM3HEHHBIX  CHUTYalMsX,
CBSI3aHHBIX C BELIECTBAMH
U UX TpUMEHEHUEM;

YMETb  CaMOCTOSTEIEHO
IUIAHUPOBATh U MPOBOJUTH
XUMHUUYECKUH IKCIIEPUMEHT
(momyueHne W W3y4YCHHE
CBOICTB HEOPraHUYECKUX
1 OPTaHWYIECKUX BEIIECTB,
Ka4eCTBCHHBIE  PEaKIHH

YTIIEBOIOPOJIOB
Pa3IMYHBIX  KJIACCOB |
KHCJIOPOJICOIEPIKAIINX
OpPTaHWYECKUX  BEIECTB,
peleHue
9KCIIEPUMEHTAIIBHBIX
3aja4 MO paclO3HaBAHMIO
HEOpraHMYEeCKUX "
OPraHMYECKUX BELIECTB) C
coOIoeHIEM TPaBHII
0e30MmacHOTo 0OpaIIeHus ¢
BEILECTBAMH u
nabopaTOpHEIM
000pyI0BaHUEM,
(dhopMyHpoBaTh 1eNnu
UCCIIeIOBaHNS,
NPEIOCTABIATh B
pa3nuuHOM dopme
Ppe3yIbTaThl
9KCIICPHMEHTA,
AQHATU3HPOBATh u
OLICHUBATD ux
JOCTOBEPHOCTb; - YMETh
OCYIIECTBIISTh

LieJICHANPaBJICHHBIN MTONUCK
XUMHYeCcKol mHpopMaru
B PA3MUYHBIX HCTOYHHKAX

(mayuHas u
y4eOHOHay4Has
auTeparypa, cpezcTBa

MaccoBoii  MH(popMauH,
ceTs MHTEpHET N npyrue),

KPUTHYECKH
aHAIN3UPOBATH
XMMHYECKYIO
HHpOPMAIIHIO,
nepepabarbiBaTh €€ U
HCIIOJIb30BaTh B
COOTBECTCTBUH C
MTOCTaBJIEHHOW  y4eOHOM
3aJ1avueii; - BIAJICTh
CUCTEMOM 3HaHUI 0
MeToJax HAy4YHOT'O
MO3HAHUSA SIBIICHUH

MPUPOABI, HCIOJIB3YEMBIX
B €CTECTBEHHBIX HayKax U
YMEHUSIMH NPUMEHSTH 3TU
3HaHUS npu
AKCIIEPUMEHTATLHOM

HWCCIIEIOBAHUN BEIIECTB U
TIISE 0O0BSICHEHUS
XUMHYECKUX SIBJICHHIA,
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HUMEIOLIUX MECTO B
NpUpOAE€  MPaKTUUYECKOU
JIESITENIbHOCTH YeJIOBeKa U
B IIOBCEHEBHOM >KU3HH.

OK 04. DddexrusHo
B3aUMOJICHCTBOBATh u
padoTaTh B KOJUICKTUBE U
KOMaH/Ie

- TOTOBHOCTH K
CaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH u
CaMOOTIpEIEIICHUIO; -
OBJIAZICHUC HaBBIKAMHU
y4eOHo-
HCCJIEIOBATEILCKOM,

IIPOEKTHON U COLMAIbHOMN
nestenasHocty; OBIageHue

YHUBEPCATbHBIMU
KOMMYHUKaTUBHBIMU
IEUCTBUAMU: 0)
COBMECTHas
JIeSITCILHOCTD. TOHHUMATh
u HCIIOJIB30BaTh
penMyIIecTBa
KOMAaHIHOM u
WHIWBUAYAIEHOW PaOOTHI;
- TIPUHIMATh LA
COBMECTHOM
JIESITCIILHOCTH,
OpraHU30BBIBATD u
KOOPJUHUPOBATH
IEUCTBUS o ce
JOCTHOKEHHUIO: COCTaBJIATh
IUIaH JIeUCTBUH,
pacmpenersiTe POl C
Y4ETOM MHEHUHI

YYacTHHKOB  00OCYyXIaTh
pe3ysibTaTl  COBMECTHOM
paboTHI; -
KOOPJMHUPOBATH n
BBINOJIHATH ~ paboTy B
YCIIOBHAX peansHOro,
BUPTYaJILHOTO "
KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS; -
OCYIIECTBIISITh
MO3UTHBHOE
CTpaTernieckoe
MOBE/ICHNE B PA3IMYHBIX
CHUTYaIHSIX, HPOSIBIISITH
TBOPYECTBO "
BOOOpakeHHe, OBITH
WHHUIHATHBHBIM
OsgnajaeHne
YHHBEpCaJIbHBIMU
peryJsSTHBHBIMU
JIEUCTBUSAMU: T) TPHHSATHE
ce0s M Apyrux Jronei: -
NpUHAMAaTh MOTHBBl U
apryMeHTBI IPYTHX JIIoAeH
IpY aHa/u3e pe3yJbTaToB
JIeSITEIIbHOCTH; -
NpU3HaBaTh CBOE NPaBO U
[IpaBO ApPYTUX JIOAECH Ha
omubOKM; -  pa3BUBATh
CHOCOOHOCTh  IOHHUMATh

- YMCThH IJIaHUPOBATHL U
BBIMIOJIHATh ~ XMMMYECKUM

9KCIIEPUMEHT
(mpeBpareHus

OPraHHYeCKUX  BEIIECTB
pH HarpeBaHuy,

MOTy4eHHe OSTHICHA U
HU3y4EHHE €ro CBOWCTB,
Ka4eCTBEHHbIC PEaKIUH Ha

aJbJAEeTHIbI, KpaxMait,
YKCYCHYIO KHCJIOTY;
JICHaTypanus OCJIKOB MpH
HATPCBaHMUU, LIBETHBIE
peakuuu 0eIKoB;
POBOUTH peaxiuu
HOHHOTO oOMeHa,

OTIPEAETAT CPely BOJHBIX
pacTBOpOB, KaueCTBEHHBIC
peakuuu Ha  cynabdar-,

KapOoHart- u
XJIOPHJAHUOHBI, HA KaTHOH
aMMOHHUS; pewars
9KCIEPUMEHTAIIbHbIE
3a1a4n o TeMaM
"Mertamisr" u
"Hemeramnsr") B
COOTBETCTBHH c
TIpaBUJIaMHA TEXHUKH
6e3omacHOCTH pu
00pallleHNH C BEUIeCTBAMHU
u 71a00paTOPHBIM
00opyi0BaHHEM;
NPEACTaBIATh Pe3yIbTaThI
XUMHUUYECKOTO
SKCIEepUMeHTa B Gopme
3aIUCHU YpaBHEHUNI
COOTBETCTBYIOIINX
peakuuii u
(opMyJIMpOBaTh  BBIBOJIBI
Ha OCHOBE 9THX
Ppe3yIbTaToB; -yMeTh
CaMOCTOSITEIILHO

TUITAHUPOBATh U MPOBOJUTH
XUMHUUYECKUM YKCIIEPUMEHT
(monmyuyeHne u wW3ydeHUE
CBOMCTB HEOPraHUYECKUX
1 OPraHWYeCKHX BEIIECTB,
Ka4yeCTBEHHBIE  PEaKIUH

YIJIEBOJIOPOJIOB
pasMUHBIX  KJIAcCOB W
KHCJIOPOJICOIePIKAIINX
OpPTaHWYeCKUX  BEIECTB,
pelieHue
9KCIIEPUMEHTAIILHBIX
3aJa4 MO PaclO3HABAHMIO
HEOPraHUYeCKHX "
OpPraHMYECKUX BEIIECTB) C
coOII0ICHIEM IIPABHII
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MUp C OO3ULUU APYIroro

6e3omacHoOro oOpaeHus ¢

YeJIoBeKa. BEIIECTBAMHU u
71a00paTOPHBIM
000pyI0BaHUEM,
(dopMyIMpoBaTh LEIH
HCCIIeIOBaHUS,
NPEIOCTABIIATE B
Pa3IUIHOM ¢dopme
pe3yIbTaThl
9KCIIEPHMEHTA,
AQHAJIU3UPOBATh u
OLICHUBATD ux
JIOCTOBEPHOCTb.

OK 07. CogpeiictBoBats | B obnactu | - copMHUpOBaTH

COXpaHEHHIO 9KOJIOTUYECKOTO MIPEACTaBIICHUS: 0

OKpYXKaromien cpenbl, | BOCIHMTAaHUS: - | XuMHUUeCcKoi

pecypcocOepeKeHHIo, c(OpMHUPOBAHHOCTH COCTaBJISIIOIIEH

NPUMEHITh  3HaHUSA 00 | DKOJOTHUYECKOW KYJIbTYphI, | €CTCCTBCHHOHAYYHOI

U3MCHCHUU KjipMmara, IIOHUMAHUEC BIIMAAHUA KapTUHBI MHpa, poiam

NPUHIMNBL  OEPEXINBOTO | COLUAIBLHO- XHMHA B IIO3HaHUH

TIPOU3BOJICTBA, 9KOHOMUYECKHX SBJICHHH  TPHUPOXBI, B

3 dexTHBHO ACiCTBOBATH | MPOLECCOB HA COCTOSHHE | GOPMUPOBAHUH

B Ype3BbIYAHHBIX | IPHPOTHOM M COLMAIIBHOW | MBIIUICHHS U KYJIBTYpBI

CHUTYaLHUsIX cpensl, OCO3HaHHUE | JIMYHOCTH, ee

rIo0aibHOrO  Xapakrepa | (yHKUMOHAIbHOM
9KOJIOTUYECKHX MPOOIIeM; - | TPaMOTHOCTH,
IIJIJAaHUPOBAHUE U | HeoOXOoaUMO It

OCYILIECTBIICHUE JIEUCTBUI
B OKpYXarolllell cpeae Ha
OCHOBE 3HaHUS  IeJeH
YCTOWYHUBOTO pa3BUTHSL
YeJoBEeUEeCTBa; aAKTHBHOE
HENpUsTHE JIeHCTBHH,
MPUHOCSLINX Bpea
OKpyXKarouie  cpene;
YMEHHE MPOTrHO3UPOBATH
HeOIaronpusTHeIe
9KOJIOTUYECKHE
MOCJIEICTBUS
MpeaANpPUHIMAEMBIX
JIeWCTBUH, Ipe10TBpallaTh
UX; - pacUIMpeHHe OIbITa
JIeATEILHOCTH
3KOJIOTHUECKOM
HaIpaBJIEHHOCTH; -
OBJIaJICHUE HaBBIKAMH
y4eOHO-
HCCJIEI0BATEIIbCKOM,
MMPOEKTHON U COIMAIBHOMN
JIESITEILHOCTH.

pemeHusT  MPaKTHYECKUX
3a1a4 U DKOJIOTMYECKU
000CHOBaHHOTO

OTHOIIEHHA K  CBOEMY
3I0pOBBI0 WM HPUPOAHOU
cpene; - yMeTh coOmoaaTh
IpaBUIa  3KOJOTMYECKH
1enecoobpasHoro

noBeAeHUsT B ObITy W
TPYJOBOH JIEATENBHOCTH B
LEJSIX COXPAaHEHUsI CBOETO
310POBbsS U OKpY>Karollen

IIPUPOIHOM cpensl;
YUHUTHIBATh OIIACHOCTh
BO3JICHCTBHSI Ha JKUBBIE
OpraHu3Mbl
ONpEENICHHBIX BEILECTB,
TMOHUMas CMBICT
rokKasaressi  IpelrernbHON
JIOIyCTUMOMN
KOHIICHTpAIlUU; - YMETh
MPOTHO3UPOBATH,
aHAM3UPOBATH u
OLICHMBATh C  IO3WUIUHA
9KOJIOTHYECKOI
0e30macHOCTH
MOCIEACTBUS OBITOBON U
MIPOU3BOJICTBEHHOU
JIeSITCILHOCTH  4eJIOBEKa,
CBSI3aHHOM c
mepepaboTKOl  BEIIECTB;
HCIO0JIb30BaTh
MOJIYYCHHbIC 3HAHUS IS
TIPUHSTHS TPaMOTHBIX

pemieHnid  mpobieM B
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CUTyalusaXx, CBA3AaHHBIX C

XUMHUEH; - YMETh
0CO3HaBaTh OITACHOCTh
BO3JICHCTBHUS Ha JKHBBIE
OpraHU3MBbI
OTpEJICNICHHBIX  BEILECTB,
TIOHMMas CMBICIT
MoKazareiast  IpenenbHOU
JIOIy CTUMOM
KOHIICHTPAIUH, n

MOSICHATE Ha IpHUMepax
CHOCOOBl yMEHBIICHUS U
MIPEAOTBPALICHUS ux
BPEJHOTO BO3JCHUCTBHS Ha
OpTaHM3M YeJIOBEKa.
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