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1L.IIACIIOPT PABOYEH ITPOIPAMMBI OBIIIEOBPA3OBATEJILHON
JUCHUIIVIMHBI «XUMUS»

1.1. Ob6aacTs npuMeHeHUsI MPOrPpaMMbl

Pabouas mporpamma paszpaboTaHa B COOTBETCTBUH C (elepajbHBIM TOCYIapCTBEHHBIM
00pa3zoBaTeNbHBIM CTAaHJIAPTOM CpPEAHEro o0Iero oopasoBaHus (yTB. MPUKA30M MUHHUCTEPCTBA
oOpazoBanuss u Hayku P®D ot 17.05.2012r. Ne 413 (c u3MeHEHHUSIMH U JOTMOJHEHUSMH)) U
denepaibHON 00pa3oBaTENBHONW MPOTPAMMON CpeHero oO0Iero odpa3oBaHus (YTB. MPUKA30M
MUHHCTEepCcTBa mpocBemeHus P® ot 18.05.2023 Ne371), ¢ yduetom denepanbHOl pabodeit
IpPOrpaMMBbl CpeHero oOIero oOpa3oBaHMs MO JUCHUIIIMHE «XuMHUsD (0a30BBI YpOBEHB),
pexomMeHioBaHHOW DenepanbHBIM TOCYJapCTBEHHBIM OFO/DKETHBIM HAyJIHBIM YIPEXKICHHEM
«HCcTUTYT CTpareruu pa3BUTHS oOpazoBaHus Poccuiickoit akageMuu 0Opa3OBaHUS,
npuMepHol paboueil mporpammbl  00IIEOOpa30BATENFHON — TUCHUIIMHBL  «XUMHUSD» Ui
npodecCHOHANBHBIX  00pa3oBarenbHbiXx opranusanuii  maus YITIC 09.00.00 (09.02.07),
pexomenoBanHoi DPI'BOY IO «MHcTuTyr pa3BuTus NpOodecCHOHATBHOIO 00pa3oBaHMD»
(yrBepkaeHa Ha 3acenanuu CoBeTa IO OLIEHKE COJEp)KaHUS U KaueCcTBAa MPUMEPHBIX pabounX
nporpamMm  0oOIE0Opa30BATENbHOTO U COLMAIBHO-TYMAHUTApPHOIO  LHMKIOB  CPEIHErO
npodeccuonanbHoro oopazoBanus (mpotokoi ot 30.11.2022r. Nel4)).

Pabouas mporpamma 001e00pa3oBaTeTbHON AUCIUTLINHBI SIBJISIETCS 9aCThIO OCHOBHOM
npodeccuoHanbHOM 00pa3zoBaTenbHOM mporpamMMbel B cootBerctBUUM ¢ DPI'OC CIIO mo
cnenuansHoctd 09.02.07 HMuHdopMannoHHBIE CHCTEMbI M NPOrPaMMHPOBAaHHUE, BXOJAIICH B
ykpynHeHHyto rpymnny 10.00.00 Und opmanuonnas 6e30n1acHOCTD.

Pabouas mporpamma 001meo0pa3oBaTeIbHON AUCITUILUIMHBI MOXKET OBITh MCIOJIb30BaHa
JIPYTUMH  00pa30BaTEIbHBIMU  YUPSKICHUSIMU TNPOQPECCHOHATBHOIO U JIOMOJHUTEIBHOIO
00pa30BaHUs, pEATH3YIOIIMMEI 00pa30BATEIIBHYIO TIPOrPaMMy CPEIHETO OOIIeTro 00pa3oBaHMSL.

1.2. MecTo AMCHMIIMHBI B CTPYKTYpe NpodecCHOHAIBLHOI 00pa3oBaTe/iIbHOM MPOrpaMMbl
CIIO: mucnuninHa BXOAUT B 00MIE00pa30BaTeIbHBIN ITUKI.

1.3. Ilesin ¥ IVIAHUPYeMble pPe3yJbTaThl 0CBOEHUS TUCHUIIMHBI:

1.3.1. lean u 3agaun TUCUHUILIAHBI

Copepxanue mporpamMMbl 00IE00pa30BaTEIbHON AUCHUIITUHB «XUMHUS» HAIpPaBICHO
Ha JOCTHKEHUE pe3ylbTaTOB €€ M3ydeHHs B cooTBercTBUM ¢ Tpeboanusmu OI'OC COO c
yderoM npodeccuonansHoi HanpasyieHHocTH PI'OC CIIO.

@OpMUpPOBAaHHE y CTYAEHTOB IIPEJACTABJIECHUS O XUMHUUYECKOW COCTaBIIAIOLIEH
€CTECTBEHHO-HAYYHOM KapTHHbl MHpPAa KaK OCHOBBI NPHUHATHS PEIICHUH B JKU3HEHHBIX U
MPOM3BOJICTBEHHBIX CUTYAlLlUSIX, OTBETCTBEHHOTO MTOBEICHUS B IPUPOAHOM Cpefe.

3anayu JUCHUIIINHBL:

1) copMupoBaTh MOHUMAHNE 3aKOHOMEPHOCTEH MPOTEKAHUSI XMKMUYECKHAX MTPOIIECCOB U SBJICHUI
B OKpYXalOLlEH cpejie, LIEJIOCTHON HaydHOH KapTUHBI MUPA, B3aMMOCBS3H U B3aMMO3aBUCHUMOCTHU
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABJATH (POPMYJIBI HEOPTAHMYECKUX U OPTaHUYECKUX BEIIECTB, ypaBHEHUS
XUMUYECKUX PEAKIUN, OOBIACHATh WX CMBICI, HHTEPIPETUPOBATH PE3yIbTaThl XUMHUYECKUX
IKCIIEPUMEHTOB,
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3) cdopmupoBaTh HaBBIKM TPOBEICHUS MPOCTCHIMX XUMHYCCKAX OSKCIECPHUMEHTATBHBIX
UCCIICIOBAHUI ¢ COONIOICHUEM MPAaBHIT OE30MaCHOTr0 OOpAIEHHS C BEIIECTBAMH U J1a00PaTOPHBIM
00opyIOBaHUEM;

4) pa3BUTh YMEHUsSI HCIIOJB30BaTh HHGOPMAIMI0 XUMHUYECKOTO Xapakrepa W3 Pa3TuIHBIX
UCTOYHHUKOB;

5) cdhopMupoBaTh yMEHUsS MPOTHO3UPOBATH MOCIEICTBUS CBOCH NEATEIHHOCTH U XUMHUUYECKHX
IPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX POI[ECCOB;

6) chopMHUpOBaTh MOHUMAHHE 3HAYMMOCTH JIOCTHIKCHUH XMMHUYCCKOW HAYKW M TEXHOJIOTHH IS
pa3BUTHS COL[MANBHOM U MTPOU3BOJICTBEHHOU cep.

1.3.2. Tlnanupyemble pe3yJbTaThbl OCBOCHHUSI 001e00pa3oBaTe/bHOW JMCIMIVIMHBI B
coorBeTcTBHH ¢ PT'OC CIIO u Ha ocHoBe PT'OC COO
Ocoboe 3HaueHne QUCIUILIMHA nMeeT npu GopmupoBanuu u passutuu OK u K.
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1.3.2. [Inanupyembie pe3yJabTaThl 0CBOEHHs 001 00pa3oBaTeIbHOi TUCHHILIUHLI B c00TBeTCcTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe ®PT'OC COO

Ko u [Inanupyemsbie pe3ynbTaThl OCBOCHUS TUCIHUIIIUHBI

HauMEHOBaHUE

(hopMHUpyEeMBIX Ob6ume JucuuminHapHbie

KOMIIETEHITN
OKO01. B yacTtu TpynoBoro BocnuraHus: - BJIAJIETh CUCTEMOM XUMUYECKUX 3HAHUH, KOTOpasl BKIIOYAET:
Bei6upars - TOTOBHOCTD K TPY/Ly, OCO3HaHUE LIEHHOCTH OCHOBOIIOJIAraroNMe MOHATHS (XAMHUYECKUI 3JIEMEHT, aTOM, JIEKTPOHHAs
CITOCOOBI MacTepCTBa, TPYIOJIIOOHE; 000J104YKa aroma, s-, p-, d-3JIeKTPOHHBIE OPOMTAIN aTOMOB, HOH, MOJIEKYJIa,
pelieHus 3a7a4 | - TOTOBHOCTh K aKTUBHOM JESATEIbHOCTH BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTD, CTENIEHb OKACICHUS, XUMUYECKast
npodeccroHan | TEXHOJIOTUYECKON M COIMATbHOM CBSI3b, MOJIb, MOJISIPHASI MAcca, MOJISIPHBIN 00BEM, YIIIEPOAHBIN CKETET,
BHOH HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUITUUPOBATb, byHKIIMOHATBHAS TPYIINA, PaIUKall, H30MepH s, H30MePbl, TOMOJIOTUYECKHIT
JIEITEIBHOCTA | TJIAHUPOBATh U CAMOCTOSITENIEHO BBHITIOIHSTh psAI, TOMOJIOTH, YIJIEBOJIOPOIbI, KUCIOPO/I- U a30TCOIEPIKAIME COCTMHEHUS,
MPUMEHUTEIBH | TaKylO NEATEIbHOCTD; OMOJIOTUYECKH aKTUBHBIC BEIIECTBA (YITIEBOIBI, KHUPHI, OCIIKH ), MOHOMED,
0 K Pa3NUYHBIM | - HHTEPEC K Pa3IUuuHbIM chepam MOJUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS,
KOHTEKCTaM npodeccroHaIbHON ESTETBHOCTH, KPUCTAJUIMYECKAsl PEIICTKA, THITbI XAMHUYECKUX PEAKIUN (OKUCIUTEIbHO-

OBinajieHne yHUBEPCATBHBIMU YIEOHBIMU
M03HABATEIbHBIMHU JICH CTBUSIMHU:

a) 0a30BbIC JIOTHYECKUE JEHCTBUS:

- CAaMOCTOSITEIBbHO (GOPMYITHPOBATH U
aKTyaJTM3UPOBaTh MPOOIEeMy, pacCMaTpUBATh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK UITU
OCHOBaHWUS JJIsI CPAaBHEHU S, KITACCU(DUKALINH U
000011IeHN;

- OTIPEENATH 1NN JeSTeTbHOCTH, 3a]]aBaTh
mapaMeTpsl U KPUTEPUH MX JOCTHIKSHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH M MTPOTUBOPEYHS B
paccMaTprBaeMbIX SIBICHUSX;

- BHOCHUTb KOPPEKTUBHI B JICATEIIbHOCTb,

BOCCTaHOBUTEJIBHBIE, IK30-1 SHA0TEPMHUUYECKIE, PEaKIIHU HOHHOTO O0OMEHa),
PacTBOP, SJEKTPOIUTHI, HEAIEKTPOIUTHI, FTEKTPOIUTUYECKAS TUCCOIMALIMS,
OKHUCIIUTENb, BOCCTAHOBHUTEIIb, CKOPOCTh XMMUYECKOW PEAKIINU, XAMHUYECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPHS XUMHUUECKOTO CTPOCHUS
opranuueckux Bemects A.M. byrnepoBa, Teopust 371€KTPOIUTUUECKON
JIMCCOLIMAINU, Tepuoandecknii 3akoH [[.M. MeHeneeBa, 3aKOH COXpaHEHUS
MAacchl), 3aKOHOMEPHOCTH, CAMBOJIMYECKUH SI3bIK XUMHH, (JAKTOTIOTUYECKIE
CBEJICHUS O CBOMCTBAX, COCTaBE, MOJIYICHUHU U 0€3011aCHOM HCIIOJIh30BAaHUHN
BOKHEHIIIMX HEOPTAaHUYECKUX M OPTAHMYCCKUX BEIIECTB B OBITY H
MPAKTUUYECKOUN JIEATEIHbHOCTH YEJIOBEKA;

- YMETh BBISBJIISATH XapaKTePHbIE MPU3HAKA U B3aMMOCBSI3b N3YUEHHBIX
MOHSTUM, IPUMEHSITh COOTBETCTBYIOIME MOHATHUS IPU ONIMCAHUU CTPOCHUS U
CBOWCTB HEOPraHMYECKUX U OPTaHUYECKUX BEILECTB U UX MPEBPAIICHUIH;
BBISIBJISTH B3aUMOCBSI3b XUMHYSCKUX 3HAHHUM C TTIOHATHSIMH U
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OIICHUBATh COOTBETCTBHE PE3YIBTATOB IICIISIM,
OILICHUBATh PUCKH MOCIICACTBUM ICATCIBHOCTH,

- pa3sBUBAaTb KPCATUBHOC MBIIIUICHUC ITPHU PCUHICHU U
JKU3HEHHBIX MPo0IeM

0) 6a30BBIC MCCIICIOBATEILCKUE ACHCTBHS:

- BJIQJICTh HABBIKAMH y4€OHO-HCCIIEI0BATEIBCKON
U TIPOEKTHOM JEATEIILHOCTH, HABBIKAMHU
paspenieHus mpooIem;

- BBISIBJIATDH IPUYHNHHO-CIICJACTBECHHBIC CBSI3H U
aKTyaJIM3UPOBATh 3aJ1a4y, BBIJIBUTaTh TUIIOTE3Y €€
peUICHU A, HAXOAUTH APpTYMCHTBI JJIA
JIOKa3aTeJIbCTBA CBOMX YTBEPIKICHHH, 3a/1aBaTh
[1apaMeTpbl U KPUTEPUU PEIICHUS,

- AHAJIM3UPOBATh ITOJTYYCHHBIC B XOJI€ PCHICHHU A
3a/1a4M PEe3yJIbTaThl, KDUTHYECKH OI[CHUBATH UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSIX;

- yMETh NIEPEHOCHUTD 3HAHUS B IO3HABATEIILHYIO U
MPAKTUYECKYIO O0JIACTH JKU3HEACITCIIbHOCTH;

- yMETh WHTETPUPOBATh 3HAHUS U3 PA3HBIX
MPEeIMETHBIX 00J1aCTe;

- BBIJIBUI'aTb HOBBIC UJICH, ITPEJIaraTb
OPUTHHAJIBHBIE TTOJIXO/IbI U PEIICHUS;

- CIOCOOHOCTP UX MCIOJL30BAHUS B
MO3HABATEIBbHOM U COLIMATIBHOM MTPAKTHKE

MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB;
- YMETh MCIOJIb30BaTh HAUMEHOBAHHUSI XUMUUECKUX COEIUHEHUN
MEKIYHAPOHOIO CO03a TEOPETUYECKON U MPUKIATHON XUMHUU U
TpUBHUAIIbHBIC HA3BAHUS BAKHEHIIMX BEIIECTB (3THJICH, alleTUJICH, TNIUIIEPUH,
denon, popmanbaeru, yKCycHas KUCIOTa, ITIMIUH, yrapHbIi ras,
VIJIEKUCIIBIH ra3, aMMHaK, TalieHasl U3BEeCTh, HeralleHas U3BeCTh, IUThEBast
CoJla ¥ IPYTUX), COCTaBIATH POPMYIIbI HEOPTraHUYECKUX U OPTAaHUUYECKUX
BEIICCTB, YPaBHEHU S XUMUUECKUX PEAKINi, OOBSICHATh UX CMBICI,
MOATBEPKAATh XapaKTepHbIe XUMUYECKIE CBOMCTBA BEILIECTB
COOTBETCTBYIOIMMHU SKCIIEPUMEHTAMH U 3aIIUCAMU YPAaBHEHU N XUMHYECKUX
peaKuuii;

- YMETh YCTAHABJIMBATh IPUHA/JICKHOCTh U3yYEHHBIX HEOPTaHUUYECKUX U
OpraHMYECKUX BEILECTB K ONPEIEICHHBIM KJIacCaM U TPYyIIaM COEIUHEHHUI,
XapaKTeprU30BaATh UX COCTAB M BaXKHEWIIME CBONCTBA; ONPENIETATh BHUIbI
XUMUYECKUX CBs3eH (KOBaJIEHTHAs, HOHHAs, METAJIMYECKasi, BOJOPOIHAS),
THUIIBI KPUCTAJUIMYECKUX PEIICTOK BEIIECTB; KIacCU(PUIIMPOBATH XUMHYECKHE
peakuuu;

- copMHPOBATH MPECTABICHUS: O XHMUYECKOW COCTABIISAIOLICH
€CTECTBEHHOHAYYHOH KapTUHBI MUPA, POJIM XUMUH B TO3HAHUHU SIBJICHUMN
IPUPOJIBL, B (POPMUPOBAHUU MBIIIIIEHUS U KyTbTYpbl JTUYHOCTH, €€
(YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOM JUIs peIIeHUs TPAKTHUYECKUX
3a71a4 1 IKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOU CpEAE;

- YMETh POBOAUTD PACUETHI 10 XUMUUYECKAM (OpPMYJIaM U ypaBHEHHSM
XUMUYECKUX PEAKIUH C UCIOIb30BaHUEM (DM3UUECKUX BEJIMYUH,
XapaKTepU3YIOIMX BEILECTBA C KOJIMUYECTBEHHOM CTOPOHBI: MAaCChl, 00beMa
(HOpMaJibHBIE YCIOBHS) Ta30B, KOJIMYECTBA BELIECTBA; UCIIOIb30BATh
CHUCTEMHBbIE XUMUYECKUE 3HAHUS ISl IPUHSTHS PEIICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBSI3AHHBIX C BEIECTBAMU U UX IPUMEHEHUEM
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OK 02.
Hcnons3oBath
COBpEMEHHBIC
CpeacTBa
MIOMCKa,
aHaIm3a u
UHTEpIIpeTalu
U uHpopMaIuu
u
uH(opMauon
HBIC
TEXHOJIOTUU
ULt
BBITIOJTHEHUS
3a/1a4
npogeccruoHan
BHOMU
JIeSITeIIbHOCTH

B o65acTy 11eHHOCTH Hay4HOTO MTO3HAHUS:

- c(hOpMUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHON MPAKTHKH,
OCHOBAHHOTO Ha JUAJore KyJabTyp,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTA B
MOJIUKYJABTYPHOM MUDE;

- COBEPILCHCTBOBAHUE SI3bIKOBOM M YUTATEIBbCKON
KYJIBTYpbl KakK CpeJICTBA B3aUMOJACHUCTBUS MEXLY
JIOJIbMH ¥ TIO3HAHUS MUPA;

- OCO3HAHME LIEHHOCTH HAY4YHOH JEeSTEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISITh MTPOEKTHYIO U

M CCIIEI0OBATENIbCKYIO JESTEIbHOCTD
WHJIMBUYAJILHO U B TPYIIIIE;

OBnazieHuEe yHUBEPCATbHBIMH YI€OHBIMU
MO3HABATEIbHBIMU JICHCTBUSMU :

B) pabota ¢ nHpopmaruei:

- BIIaJICTh HaBBIKAMH MOJTydeHHSI HHMOPMALIUK U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIBHO
OCYIIECTBJISTh MOUCK, aHATU3, CUCTEMATU3AIINIO U
WHTEpIpeTalnio HHPOPMAIIUU PA3THIHBIX BHIOB
U (opM IpesCTaBICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX popMaTax
y4eTOM Ha3HaueHUs1 HHPOPMALIMH U IIeJIEBOM
ayJIUTOPUH, BEIOMPAs ONTUMAIBHYIO GOpMY
MPEACTaBICHUS U BU3YAIH3aIUU;

- OLICHUBATh IOCTOBEPHOCTD, JIETUTUMHOCTD
nHQOpMaIUH, €e COOTBETCTBHE PABOBLIM U
MOpaJIbHO-3TUYECKMM HOpMaw;

- YMETh IIAHUPOBATH U BHIMOJHATH XAMUYECKUM SKCIIEPUMEHT
(mpeBpalleHUs] OPraHMYECKUX BEIIECTB IIPU HATPEBAHUU, TOJTy4eHUE
ATUJIEHA U U3yYEHHE €0 CBOWMCTB, KAUECTBEHHbIE PEAKLIMH Ha allbJACTH/IbI,
KpaxMaJ, YKCYCHYIO KHCIIOTY; eHaTypalus OeJIKOB MpHU HarpeBaHUU,
I[BETHBIE pEaKIMH OEJIKOB; MPOBOIUTH PEAKIIMHA HOHHOTO 0OMeHa,
OIIPENEIIATh CPeLy BOJIHBIX pACTBOPOB, KAUECTBEHHBIE PEaKIIMU Ha Cynbdar-,
KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHMS; PEIaTh
SKCIEpUMEHTANIbHBIE 3aaun 110 TemaM "Metael" u "Hemeramne") B
COOTBETCTBUH C MPABUIAMU TEXHUKH 0€30IaCHOCTH IIPH OOpallieHUH C
BEIIECTBAMU M JIAOOPATOPHBIM 000PYIOBAaHUEM; MIPEACTABIIATH PE3yIbTaThl
XUMHUYECKOTO IKCIIEPUMEHTa B (JopMe 3aImiCcH YpaBHEHUH COOTBETCTBYIOIIMX
peaxuuii ¥ GopMyIUpPOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETh aHAJIU3UPOBATH XUMHUYECKYIO MH(MOPMAIIHIO, TOTYI4aeMyl0 U3
pa3HbIX UCTOUYHUKOB (CPEJICTB MacCOBOM MH(popMaIuu, ceTb HTEepHET 1
Ipyrue);

- BJIAZIETh OCHOBHBIMU METO/IaMU HAYYHOT'O ITO3HAHMUsI BEIIECTB U
XUMUYECKUX SIBJICHUH (HaOIt0IeHre, U3MEepEHUE, SKCIIEPUMEHT,
MOJIETUPOBaHUE);

- YMETh MPOBOIUTH PACUYEThI 10 XUMUUYECKUM (OpMylaM U ypaBHEHUSIM
XUMUYECKUX PEAKIUH C UCTIOIb30BaHUEM (DM3HUUECKUX BEIUYUH,
XapaKTepU3YIOIMX BEIECTBA C KOJIMYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMasbHBIE YCIOBHS) Ta30B, KOJIMYECTBA BELIECTBA; UCIIOIb30BATh
CHUCTEMHBIE XUMUYECKUE 3HAHUS JJIS IPUHATHS PELICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BELIECTBAMU U UX PUMEHEHUEM
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- ICTIOJIB30BATh CPEZCTBA HH(POPMAITMOHHBIX 1
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B PELICHUH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpTaHM3alMOHHBIX 33]1a4 C COOMI0ICHNEM
TpeOOBaHU IPTOHOMUKH, TEXHUKH 0€30TTaCHOCTH,
TUTHEHBI, PECYPCOCOEPEKEHH S, TIPABOBBIX U
TUYECKUX HOPM, HOPM HH(OPMALIMOHHON
0e30I1aCHOCTH;

- BJIaJICTh HAaBBIKAMH PAcIIO3HABAHMS U 3aIATHI
uHpopmaruu, nHGopManoOHHON 0€30MacCHOCTH
JMYHOCTH;

OK 04.

D ddexrnBHO
B3aNMOJICHCTBO
BaTh U
pabortathb B
KOJUICKTHBE H
KOMaHJI¢

- TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSITETIbHOCTH M CAMOOTIPEIETIEHUIO;
-OBJIa/IEHHE HaBbIKAMU Y4eOHO-
HCCIIEI0BATENBCKOM, MPOEKTHOM U COLUAIBHOM
JIeSITEIILHOCTH

OBJajieHrEe YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMH JIEUCTBUSIMHU:

0) coBMecTHasl ACSTEIbHOCTb:

- IOHUMAaTh U UCMOJIb30BaTh IPEUMYIIIECTBA
KOMaHJIHON Y WHIUBUTyaIbHOU paboThI;

- MPUHUMATH LIE€]IM COBMECTHOM JEATEIBHOCTH,
OpPraHU30BBIBATh U KOOPJAUHUPOBATH ACUCTBUS 11O
€€ JOCTHKCHUIO: COCTABJIATH ILJIaH ACHCTBUMH,
pacrnpenesnsaTh pojv C y4eTOM MHEHUM yHaCTHUKOB
00CYyXIIaTh pe3yabTaThl COBMECTHOU pabOTHI;

- KOOPIMHUPOBATH U BHITIOJIHATH paboTy B
YCIIOBUSIX PEaJIbHOI0, BUPTYAIbHOTO U
KOMOWHHMPOBAHHOTO B3aMMO/ICHCTBUS;

- YMETh IUIAHUPOBATh U BBIITOIHATE XMMUUECKUH HKCTIEPUMEHT
(mpeBpaleHusl OPraHMYECKUX BEIIECTB [IPU HArpEBaHU U, IOJyYE€HHE
STUJIEHA U U3y4EHHE er0 CBOMCTB, KAUECTBEHHbBIE PEAKIINU Ha aJIbJCTUIbI,
Kpaxmajl, YKCYCHYIO KHUCJIOTY; JAeHaTypalus OelKOB IpU HarpeBaHHH,
[[BETHBIC PEAKIIMH OEJIKOB; MMPOBOJAUTH PEAKIIMNU HOHHOTO OOMEHa,
OIpE/IENSATh CPey BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMHU Ha CYIb(aT-,
KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHHMSI; PelaTh
SKCIIEpUMEHTaJIbHBIE 3a1auu 1o TemMaMm "Metamnsl" u "Hemeramnsl") B
COOTBETCTBMH C MTPaBUIAMHU TEXHUKH 0€30M1aCHOCTH MTPH 0OpaIieHuH ¢
BEIIECTBAMU M JIAOOPATOPHBIM 000PYIOBAaHUEM; TIPEACTABIIATH PE3yIbTaThI
XUMHYECKOTO AKCIIEPUMEHTA B opMe 3alliCH YpaBHEHUN COOTBETCTBYIOIIMX
peakuii u GopMynHpoBaTh BBIBOBI HA OCHOBE 3TUX PE3yJIbTaTOB
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- OCYLLECTBJISITh MO3UTUBHOE CTPATETHUYECKOE
MOBE/ICHUE B PA3IMYHBIX CUTYALUSIX, IPOSBIIATH
TBOPYECTBO U BOOOpaKeHME, OBITh MHUIIHATUBHBIM
OBnasieHNEe YHUBEPCATbHBIMU PETYISTUBHBIMU
JICACTBUSIMU

T) IpUHSATHE CE0S U IPYTUX JIFOJIEH:

- IPUHUMATh MOTHBHI U aPTYMEHTBI JIPYTUX JIOAEH
MIpU aHAJIM3E PE3YJIbTATOB JCSATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO APYIUX JIOAEH
Ha OIIMOKH;

- pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C
MO3UIIMH JPYroro 4eJ0BeKa,

OK 07.
CopeiicTBOBaThH
COXpaHEHUIO
OKpYKaroleu
Cpelbl,
pecypcocOepex
CHHUIO,
MPUMEHSTh
3HaHUS 00
W3MCHCHU U
KIMMara,
MPUHIIATIBI
OepexXITMBOTO
MPOU3BOICTBA,
3¢deKTUBHO
IENUCTBOBATE B
Ype3BbIYAHBIX

B 00651aCcTH 3K0J10TMYECKOro BOCIIUTAHMUS:

- ¢(POPMHUPOBAHHOCTH HKOJIOTHYECKON KyIbTYpHI,
IIOHMMaHHUE BIMSHUS COLIMAIBHO-2KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE ITPUPOJAHOU U
COLIMATIBHOM Cpe/ibl, OCO3HAHKE INI00AIbHOTO
XapakTepa 3KOJIOTHYECKHX MpodIieMm;

- INIAHUPOBAHHUE U OCYILECTBIICHUE JACVCTBUH B
OKpY>Karollle CpeJie Ha OCHOBE 3HaHUs Liellen
YCTOMYUBOIO Pa3BUTHUs YEIIOBEUECTBA;

AKTUBHOE HEINPUITHE NEUCTBUM, TPUHOCIIX
BpEJl OKpYXKaIOLEH Cpere;

- YMEHHE TPOTHO3UPOBATH HEOJIATONIPUSATHBIC
HKOJIOTMYECKUE MOCIIEACTBUS NPEAITPUHUMAEMBIX
JIeCTBUH, IPEIOTBPALLATH UX;

- paCILMpPEHUE OIBITA IEATEIBHOCTH
HKOJIOTMYECKOW HaIIPaBIECHHOCTH;

- OBJIQJICHUE HABBIKAMH Y4eOHO-

- c(hOpMHUPOBATH MIPEACTABICHUS: O XHMUYECKOW COCTaBIISIOIICH
eCTeCTBeHHOHay‘IHOfI KapTUHBI MUPa, pOJIXM XUMHUHW B ITO3HAHUU SIBJIEHU N
IPUPOJBL, B JOPMUPOBAHUY MBIIIIICHUS U KyTbTYpbl JTUYHOCTH, €€
(GyHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOAMMOM IS PEIICHUS MPAKTHICCKAX
3a71a4 1 IKOJIOTHYECK 0OOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOU CPEAE;

- yMETh COOIIIOIaTh MpaBUJIIa YKOJIOTHYECKH 11€71eCO00pa3HOTO MOBEICHUS B
OBITY U TPYAOBOMN JEATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBBS U
OKpYKaroIlle NPUPOIHOM CPENIbl; YYUTHIBATh ONTACHOCTh BO3/ICHCTBUS HA
JKUBBIC OPTaHU3MBI OIIPECACIICHHBIX BEIICCTB, TIOHUMAasd CMBICIT ITOKA3aTEIsA
MpeAesIbHON I0MYCTUMON KOHIIEHTpaIuu
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CUTYyaluAX

HCCIIEIOBATENBCKOM, MPOEKTHON M COLMATBHOM
JIeSITEIIbHOCTH;
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2. CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJBLHON ITUCHUILIAHBI

«XHUMUSA»
2.1. O6beM JUCHMIIIMHBI M BUAbI Y4eOHOH padoThI

Bua yue0Hoii padoThI

O0BLeM B yacax

O0Bem o0pa3oBaTe/IbHON MPOrPaMMBbI THCHMIITHHBI 58
B T.4.

OcHoBHOe coiepxanne 58
B T. 4.:

TeopeTudeckoe o0ydeHue 26
NPaKTUYECKUE 3aHITUS 32
IIpod eccnoHAIbHO-OPUEHTHPOBAHHOE  COJEepKaHUE  (CoaeprKaHue 6
MPUKJIAJTHOTO MOJYJIS)

B T. 4.:

TEOPETHYECKOE O0yIeHHUE 2
MPAKTUYECKUE 3aHITUS 4
IIpomexyTouHas arrecTauus (3a4eT) 2
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2.2. TemaTu4ecKuil IVIaH U COAeP:KaAHUE TUCUMILINHBI

HaumeHnoBanmue Coaep:xkanue yueOHOro MmaTepuajia (OCHOBHOE U MPo(ecCHOHATBLHO-0PMEe HTUPOBAHHOE), OBLeM 11COB dopmupyemblie
pa3neJsioB M TeM JadopaTopHbIe U NMPAKTHYeCKHe 3aHATHS, IPUKJIAJTHON MOAY./1b KOMIIe Te HIUM
1 2 3 4
Pa3znes 1. OCHOBBI CTpPOEHHS BeleCTBA 6
Tema 1.1. OcHoBHOe coepxanne 4 OK 01
Crpoenue atoMOB | TeopeTHuYecKoe 00ydeHHe 2
XUMHHCCKAX CoBpemeHHas MoJieNb CTpoeHHs: aToMa. CUMBOJIMYECKUN SI3bIK XMMUU. XUMUYECKUI 3JIEMEHT.
9JICMCHTOB 1 DnekTpoHHas KoHUryparus atoma. Knaccugukays XMMHYECKHX JIEMEHTOB (s-, P-, d-3271eMeHTHI ).
fipupoaa BanenTHble 371eKTpOHBI. BalleHTHOCTD. DJIEKTPOHHAS IPUPOAA XUMUYECKOW CBSI3U. 2
XUMHUHCCKON DJIEKTPOOTPULIATENIEHOCTh. BUIbI XUMHUYECKON CBSI3U (KOBAJICHTHAsSI, MOHHASI, METAJIMYECKasl,
CBA3N BOJIOPOIHAS) U CITOCOOBI €€ 00pa30BaHUS
I[IpakTHYecKkue 3aHATHUS 2
Pemienue 3agaHuii Ha WCIOAB30BAaHHE XUMHUYECKOM CHMBOJHMKA M HAa3BaHUN COCIUHEHUU 11O
HOMEHKJIAType MEXIYHAPOJHOIO COK03a TEOPETUYECKOM W MPUKIAJHOW XUMHUM W TPUBHAIBHBIX
Ha3BaHUU JI1 COCTABJICHHUS XUMHYECKUX (OPMYN IABYXaTOMHBIX COCAMHEHUN (OKCHUIIOB, CYIb(UIOB,
TUJIPUJIOB U T.I1.) U APYIUX HEOPTAaHUYECKUX COCAMHEHUI OTEIbHBIX KIIaCCOB. 2
[IpakTrdeckue 3a7aHus HA YCTAHOBJIECHHE CBSI3U MEXKIY CTPOCHHEM aTOMOB XMMHYECKUX AJIEMEHTOB U
MEPUOJNYECKUM M3MEHEHHUEM CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COCAMHEHHH B COOTBETCTBHUU C
noJjioxkeHueM [lepuoanyeckoi CUCTEMBI.
Tema 1.2. OcHoBHOe conepxanne 2 OK 01
[Teproquuecknii | MpakTHYECKHE 3AHATHS 2 OK 02
3aKOH 1 TabiHua [lepuonuueckas cucrema xuMuueckux 3yemeHToB .M. Menaeneea. ®usnyeckuii CMbICT
A.N. Menzeneesa [lepnonnueckoro 3akoHa /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJOKEHUEM 2

XAMHUYECKOTO 31eMeHTa B [leproanueckoit cucreme. MUpOBO33pEHUECKOE U HAYYHOE 3HAYEHUE
Ilepnognueckoro 3axkona /.M. MenneneeBa. [Iporaossl /I.1. MenneneeBa. OTKpbITHE HOBBIX
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XAUMHYECKHX AJICMEHTOB.

Pelienne npakTuko-OpuEeHTHPOBAHHBIX TEOPETUUECKUX 33a/IaHU I Ha XapaKTEPU3aALUI0 XUMUUECKUX
a7eMeHTOB «MeTaumieckue / HEMETANTHUECKUEe CBOMCTBA, AJIEKTPOOTPUIIATEIPHOCTh XHMHYECKUX
AJIEMEHTOB B COOTBETCTBUHM C UX AJICKTPOHHBIM CTPOCHUEM U MTOJIOKCHUEM B TIEPUOAMICCKON CHCTEME
xuMudeckux ayemenToB J[.M. MeHieneeBa

Pazgen 2. Xumuyeckue peakuuu 6
Tema 2.1. OcHOBHoOE cojep:kaHue 4 OK 01
Tunel TeopeTnueckoe o0yyeHune 2
XMMHYCCKUX Knaccudukanust ¥ TUIIBI XHMUYECKUX PEAKIUI C ydacTUEM HeopraHudeckux BeuectB. CoctaBieHue
peaxuui YpaBHEHUM peakiuii COeAMHEHUS, PA3IOKEHHU I, 3aMeIlIeHH s, 0OMEHa, B T.4. PEaKIUii TOPEHUS,
OKHUCJICHUA-BOCCTAHOBJICHU .
VYpaBHEeHUs OKUCIEHUSI-BOCCTaHOBIIEHU 1. CTeneHb okucaeHusi. OKUCIUTENb U BOCCTAHOBUTENb. 2
CocraByieHHE U YpaBHUBAHHE OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUN METOJIOM AJIEKTPOHHOTO
6ananca. OKUCIUTENbHO-BOCCTAHOBUTENBHBIEC PEAKIIUHU B IPUPO/IE, TPOU3BOJICTBEHHBIX ITPOIIECCAX U
KU3ZHEICITEITLHOCTH OPTraHU3MOB
IIpakTnueckue 3aHATHS 2
KonunuectBenHubie oTHOLICHUSI B XUMUHM. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XMMUM M PACUEThI 110
YpaBHEHUSIM XUMHUUYECKUX peakiuii. Mollb Kak eIMHHUIlAa KOJIMYeCcTBa BemecTBa. MousipHas macca.
3aKoHBI COXpPaHEHHSI MacChl M 3HEpruu. 3akoH ABorajapo. MomsipHblii 00beM razoB. OTHOCHTENbHAs 2
MJIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSIM XMMHUYECKHUX PEAKIMI ¢ MCIOIb30BAaHMEM Macchl, 00bemMa
(HOpMaJIbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BELECTBA
Tema 2.2. OcHoOBHoOE coep:kaHue 2 OK 01
DJICKTPOIUTHYECKA | TeopeTHYECKOE 0GyUeHHE 2 OK 04
A AUCCOUMALMA N | Teopyg HneKTpoNUTHYECKOH Aucconuanyu. MoHbI. DIeKTPOIHTHI, HEdIEKTPOIHTEL. Peakinu HOHHOTO
MOHHBIH 0OMEH obomena. CocraBlicHHE PEaKIUil HOHHOTO OOMEHA IyTeM COCTABJIEHHMS MX IOJHBIX U COKPAIEHHBIX 2
MOHHBIX ypaBHEHUM. KHCIIOTHO-OCHOBHBIE peakinu. 3alaHusl Ha COCTABJICHNE MOHHBIX PEAKIIUil
Pasne 3. CrpoeHue u CBOMCTBA HEOPraHUYeCKUX BEIECTB 12
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Tema 3.1.
Kiaccuduxkanms,
HOMEHKIIaTypa U
CTpOCHUE
HEOPTaHUYECKUX
BCIICCTB

OcHoBHoOE cojep:kaHue

Teopeane CKO¢€ oﬁyqe HHUE

[Ipenmer Heoprannyeckoit xumun. Knaccudukarus Heopranudeckux BemecTB. [IpocThie U ClI0KHBIS
BemiecTBa. OCHOBHBIE KITACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THIPOKCHIBI, KUCIOTHI, COJH). B3auMocBs3b
HEOPTraHMYECKUX BEIIECTB. ArperaTHble COCTOSHUS BemecTBa. Kpucraumueckue u amopHbIe
BEILECTBA. THIBI KPUCTAIIMYECKUX PELIETOK (aTOMHAsi, MOJIEKYJISIpHAsi, MOHHAsI, METAITTUNYECKas).
3aBUCHUMOCTb (PU3MYECKHX CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOW PELIeTKU. 3aBUCUMOCTh
XAMHUYECKOW aKTMBHOCTH BEILECTB OT BH/1a XAMUUYECKOW CBSI3U U TUIA KPUCTAITNYECKON PEIeTKHU.
[TpuunHBI MHOTOOOpa3usl BELIECTB

IIpakTH4eckue 3aHATUSA

HomenknaTypa HEOpraHMUYECKUX BEILECTB: Ha3BaHUE BELIECTBA UCXO M3 UX XUMUYECKOH (OpMYIIbI
WJIM COCTABJIEHUE XUMUYECKON (POPMYIIBI MCXOJIS M3 Ha3BAaHUS BELIECTBA 110 MEXTyHAPOTHOM
(MIOIMAK) nnu TpuBHaIbHON HOMEHKIIATYPE.

Pemenne npakTHYecKUX 3aJaHUi MO KIacCU(UKAlMM, HOMEHKIAType M XUMHUYECKUM (opmyrnam
HEOPraHMYECKUX BEIIECTB pPAa3JIMUHbIX KIACCOB (yrapHbll ra3, YIJIEKUCIbIH ra3, aMMHUaK, raiieHas
U3BECTh, HEralleHasi U3BeCTh, MUThEBAs COJA M JPYIUX): Ha3bIBaTh U COCTABIIATH (POPMYIIbI XUMUUYECKUX
BEILECTB, OIPEACIIATh IPUHAMIEKHOCTD K KIaccy.

HcTounnkn XMMHYECKOH HHpopMauu (CPEACTB MacCoBOM HHpopMaIiu, ceth UHTepHET U apyrue).
ITouck nHdopmanuu no Ha3BaHUAM, UJICHTH(HUKATOPAM, CTPYKTYPHBIM (opMyIam

OK 01
OK 02

Tema 3.2.
dusuko-

OcHoBHOE coacpKkaHue

TeopeTnueckoe o0yueHune

OK 01
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XUMUYECKUE Metamnel. O6nme ¢u3nyecKkue U XUMHYECKHE CBOMCTBAa MeTauioB. CrocoObl moimydeHus. 3HAYCHUE OK 02
CBOIICTBA METAJIOB M HEMETAUIOB B IPUPOJAE M >KU3HEACATEIbHOCTH 4YelloBeKa M opranu3MoB. Kopposus
HEOPraHUu4eCKux MCTAJIJIOB: BUJbI KOPPO3UH, CIIOCOOBI 3allMThl MCTAJIJIOB OT KOPPO3UH
BELIECTB Hemerannsl. OOnme Qusnyeckne M XMMHYECKME CBOMCTBA HEMETaJUIOB. TUIM4YHBIE CBOMCTBa

HemerawioB [V— VII rpynn. Kinaccudukarus u HOMEHKIaTypa COeIMHEHU HeMeTaluioB. KpyroBopoTsl 2

OMOIeHHBIX JIEMEHTOB B IIPUPOAE

XUMHYECKHE CBOMCTBA OCHOBHBIX KIIACCOB HEOPTaHMYECKUX BELIECTB (OKCHUJIOB, MMJIPOKCHUJIOB, KUCIIOT,

coJieit u Jp.). 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB MIPOCTHIX BELLECTB, BOJOPOJAHBIX COEJMHEHU,

BBICIIIMX OKCHJIOB Y THAPOKCUIOB

IIpakTHyeckune 3aHATHS 6

CocraBieHuEe ypaBHEHMH XMMHUYECKUX PEAKLUHUM C YY4aCTHEM IIPOCTBIX M CJIOXKHBIX HEOPraHUYECKUX

BEIIECTB: METAUIOB M HEMETAJIOB, OKCHUJOB METAJUIOB, HEMETAIOB M aM(OTEPHBIX JIIEMEHTOB; 4

HEOPraHMYeCKUX KHUCIOT, OCHOBaHMH U aM(OTEpHBIX TMJIPOKCUJIOB; HEOPraHMYECKHX COJIeH,

XapaKTEpU3YIOIMX HX CBOMCTBA.

PemieHne npakTMKO-OpMEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHUN Ha CBOWCTBA, COCTaB, MOJIy4eHUE U

0e30macHOe HCIOJIb30BAaHME BaXKHEHIIMX HEOPraHMYECKUX BEUIECTB B ObITY U IPaKTUYECKOM 2

JIESITEIbHOCTH YEJIOBEKa
Tema 3.3. OcHoBHOe coepxanne 2 OK 01
Hnentuduxanus | TeopeTudyeckoe oGydeHue 2 OK 02
HEOPraHHWYCCKUX | Peiegpe HKCIEPUMEHTANBHBIX 3a7ad 110 XMMHYECKAM CBOMCTBAM METAIOB M HEMETAIIOB, II0 OK 04
BCIICCTB PACIIO3HABAHUIO U MOJIYYCHUIO COEAUHEHUN METAIUIOB U HEMETAJUIOB.

Wnentudukanus HEOPTaHUYECKUX BEINECTB C HWCIOJIB30BAHUEM WX (U3UKO-XUMHUYECKUX CBOMCTB, 2

XapaKTepHbIX KaYeCTBEHHbIX peakuuil. KauecTBeHHBIE peakuuu Ha cyiab(ar-, kapOoHAT- U XJIOPUI-

aHMOHBI, HA KATHOH aMMOHUS
Pasnea 4. CrpoeHne 1 CBOiicTBA OpPraHu4Ye CKUX BelleCTB 14
Tema 4.1. OcHOBHoOE coep:kaHue 6 OK 01
Knaccudukanus, | Teoperuueckoe o0ydeHue 2
CTpocHHUE 1 IlosiBIEeHME 1 pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [Ipenmer opranndeckoi xumuu. Mecto n 2




MuHuctepcTBo 06pasoBaHms TynbCcKkon obnactu
locynapcTBeHHoe npodheccuoHanbHoe obpasoBaTenbHoe yupexaeHue Tynbckoi obnactu
«[JOHCKOW NONMTEXHUYECKUI KONNeax»
HaumeHoBaHue RokymeHTa: Pabouas nporpamMma Mver 17 u3 29
06wieobpa3zoBatenbHON AUCUMNMHLL XUMUS
YonosHoe obosHadere: P OM.12 10.02.05

Pedakuyusi Ne 1 3.

KOHTPONbHbIN

HOMEHKJIaTypa 3HAYCHHE OPTAHUYECKOM XUMHHU B CHCTEME €CTECTBEHHBIX HaYK.
OPraHUYECKUX XUMHYECKOE CTPOCHUE KAK MOPSIOK COCAMHEHHS aTOMOB B MOJIEKYJIE€ COIIACHO HMX BAJIEHTHOCTH.
BEIIECTB OCHOBHBIE TIOJIOKEHHSI TEOPUH XMMHYECKOTO CTPOCHHSI OpraHnueckux coenquHenuii A.M. byrnepoga.

VYInepoaHbIil CKENeT OpPraHMYecKOM MOJEKylIbl. 3aBHCUMOCTb CBOMCTB BEIIECTB OT XUMHYECKOTO
CTpoeHus MoJieKys. M3oMepus u u3oMephl.

[lonstue o QyaxknuonanpHoi rtpynme. Pagukan. IlpuHnunel wiaccupuKamuyd — OPraHUYECKUX
coequHeHuil. MexayHapoaHas HOMEHKIaTypa W TOPUHLUMUIBL HOMEHKIATYpbl OpPraHUYEeCKUX
COCTUHEHUHN.

IIpakTH4eckue 3aHATHS 4

[TonsiTHe 00 a30TCOAEpKAMX COETUHEHUSX, OMOJIOTMUECKH aKTHBHBIX BEIECTBaX (YIJIEBOAAX, KHUPaAX,
Oenkax W Zp.), BBICOKOMOJIEKYJSPHBIX COEAMHEHHMSX (MOHOMEp, TIOJMMEp, CTPYKTYpHOE 2
3BeHo)HoMeHK1aTypa OpraHuYecKMX COCAUHEHUN OTIENIbHBIX KIacCOB (HAChIIIEHHbIE, HEHACHIIIICHHBIE
U apOMAaTHYECKUE YITIEBOJIOPO/IbI, CIIUPTHI, (JEHOJBI, aIbJICTHAbI, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBineHue MNOJHBIX U COKPAUICHHBIX CTPYKTYPHBIX (POPMYJ OpPraHMYECKUX BEILECTB OTIENIbHBIX
KJIaCCOB, HCIOJIB3Ysl HMX Ha3BaHUsS IO CHUCTEMAaTUYECKOW M TPUBUAIBHOM HOMEHKIaType (STHIIEH, 5
alleTUJIeH, TIUIEpUH, (eHois, (QopMaibIeruj, YKCyCHas KWUcoTa, IIUIuH). Pacdersl mpocteiimeit
bopMyIbl OPraHMYECKO MOJIEKYJIbI, HCXOASl M3 3JIEMEHTHOTro cocTaa (B %)

Tema 4.2. OcHOBHoOE coJepxaHue 6 OK 01
CaoilicTBa TeopeTnueckoe o0yyeHue 2 OK 02
OpPraHH9ICCKUX ®OU3HKO-XMMHUYECKIE CBOMCTBA OPraHMYECKAX COCIMHECHHH OTACIBHBIX KIAcCOB (0COOEHHOCTH OK 04
COCAMHCHNH KIacCU(UKalMM ¥ HOMEHKIATyphl BHYTPH KJlacca; TOMOJIOTMUECKMH psa U obmps ¢dopmyna;

n3oMepus; Gu3nUecKue CBOMCTBA; XMMUUECKUE CBOMCTBA; CIIOCOOBI MOTYyYEeHHUS]):

— TIpefesbHBIE YIIICBOMOPO/BI (aJKaHBI M IIMKIOAJKaHbI). ['opeHne MeraHa Kak OJMH M3 OCHOBHBIX
VCTOYHUKOB TEIIa B TPOMBINTICHHOCTH U ObITY. CBOICTBA MPUPOIHBIX YIIIEBOIOPOIOB, HAXOKICHHE 2
B IIPUPOJIC ¥ IPUMEHEHUE aJIKAHOB;

— HeIpeneNbHbie (AJIKeHbI, AJKAHbI W alKaJMEHbI) M apOMaTUYECKUE YIIIEBOAOPOIbl. ['opeHue
alleTUIIeHa KaKk MCTOYHUK BBICOKOTEMITEPATypPHOTO TUTAMEHH JIJIsl CBAPKU U PE3KU METAJIOB

— KUCTIOPOJCOIEpKaNMe COSAUHEHUS (CHUPTHI ¥ (PEHOJIBI, KAPOOHOBBIE KUCIIOTHI M D(UPHI, ATTICTHIbI
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U KEeTOHBI, )KUPBI, yIIIeBobl). [IpakTrueckoe nmpuMeHeHe dTHICHIIIMKOIS, ITTULeprHa, (eHoa.
[Ipumenenue popmanbaeruaa, aneTaabIeruaa, YKCYCHOM KUCIOThI. Mblia KaK COJIM BBICHIMX
KapOOHOBBIX KHCIIOT. MooIe CBOMCTBA MbLlIa

HpaKTuqe CKHE 3aHATHA

— a30TcofepKallie COCAMHEHHS (aMMHBI W aMHHOKUCIOTHI, Oeiku). BblcOkoMoOeKyasipHbIe
COEIMHEHUS (CMHTETHYECKHEe U OMOJIOTMYECKU-aKTUBHbIE). MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO.
ITonumepusanys 3THIIEHA KAK OCHOBHOE HAIIPABJICHUE €0 MUCIIOJb30BaHUS.

I'eHernueckass CBS3b MEXIY KlaccaMM OpraHHYECKMX coequHeHui CBOICTBa OpraHMYecKUx
COCAMHEHMI OTIENbHBIX KIACCOB (TpUBHANbHAas W MEXKIyHApOJIHAs HOMEHKIATypa, XUMHYECKHE
CBOICTBa, CIIOCOOBI MOJIy4EeHHUs): MpelelbHble (aJKaHbl W LMKIOAIKAHbI), HENpelelbHble (AJIKEHBI,
QJIKUHBl U aJIKaJAMEHBl) U apOMATUUYECKUE YIIIEBOJOPOJIbI, CIIUPTHI U (EeHOJIbI, KAPOOHOBBIE KUCIOTHI U
3¢UpbI, albAETUbl U KETOHBI, aMUHBI U AMUHOKHCIIOTBI, BHICOKOMOJIEKYJISIPHbIE COETMHEHUs. 3aJaHus
Ha COCTABJICHHE YPAaBHEHUN XMMHMYECKUX PEAKIMI C ydaCTHEM OpPraHMYECKHUX BEUIECTB HA OCHOBAaHUU
UX COCTaBa U CTPOCHUS

Tema 4.3. OcHoBHOe coepxanne OK 01
Vnentuduiaiis | Teoperndeckoe 06yueHue OK 02
OPTAHHHCCKIX buooprannueckue coenunenus. I[IpumeHeHue u Ouosiormyeckas poib yrieBojoB. OxucieHue OK 04
z;gf;;;eix JIJIEBOJIOB — MCTOYHUK OHHEPrUU JKUBBIX OpraHu3MoB. OO0yacTH NPUMEHEHUS aMHUHOKHUCIOT.
[IpeBpamenuss OenkoB muum B opraHu3Mme. buomornueckue ¢GyHKuu OenkoB. buonormveckue
ngMer HHUCB ¢dyHakuun xxupoB. Poiabk opranndeckoil XUMUU B peIieHUH MPoOieM MUIIEBOI 6€30MacHOCTH
PITOBOM H .| Pob opraHWueckoil XMMHUU B pEIIGHHH MPOOJIeM HHEPreTHYecKod O€30ImacHOCTH, B Pa3BUTHH
TPOM3BOACTBCHHOM /o 1 MBI, CO3TAHMM HOBBIX MaTepUaIoB, HOBbIX HICTOYHUKOB YHEPTUH (TbTePHATUBHBIE HCTOUHUKH
igigiiﬁomﬂ sHepruu). OnacHOCTb BO3AEHCTBUS Ha JXUBBIE OPraHMW3Mbl OPraHUYECKMX BEILECTB OTIEIbHBIX
K1accoB (YIJIEBOJOPO/IbI, CHUPTHI, (DEHONBI, XJIOPOPraHUYECKHE IPOU3BOJAHBIC, ANBIACTUIBI U JIp.),
CMBICT MTOKa3aTeNsl MPeIebHO JOMYCTUMOM KOHIICHTPALlUH
Pa3nea S. KuneTndeckne u TepMoAUHAMHMYECKUE 3aKOHOME PHOCTH NMPOTEe KAHUSI XUMMHUYeCKUX peaKkuui
Tema 5.1. OcHoBHOe coepxanune OK 01
CxopocTb TeopeTnueckoe obyueHune
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XUMHYECKIX
peaKuui.
XuMHUECKOE
paBHOBECHE

CKOpOCTh peakiuu, €€ 3aBHUCHUMOCTh OT pa3IUYHbIX (HAKTOPOB: MPUPOJBI PEArHPYIOLUMX BEIIECTB,
KOHLEHTPALIMU PEArupylolMX BEIIECTB, TEMIIEPATyphl W IUJIOIAJM PEAKIMOHHOW MOBEPXHOCTH.
TernnoBeie 3PeKThl XUMUYECKUX peaKUid. DK30- U SHIOTEPMUYECKUE PEAKIINU.

O6patuMocTh peakiuii. XUMHUYECKOE pAaBHOBECHE M €ro CMEIIEHHE IMOJl ACWCTBUEM Pa3TUYHBIX
(hakTOpoB (KOHIIEHTpAIUS PEareHTOB FJIM MPOIYKTOB PEAKIINH, JaBJICHUE, TEMIIepaTypa) sl CO3MaHuUs
ONTHUMAJIbHBIX YCIOBUW MPOTEKaHUS XuMUYecKuX npoueccos. [Ipunmun Jle-11larense

OK 02

HpaRane CKHE 3aHATHA

Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHamu3 (AKTOPOB, BIMSIONMX HAa HM3MEHEHUE
CKOPOCTH XMMHYECKON peaklMH, B T.4. C MHO3UIUN IKOJIOTMYECKH L[EIeCO00pPa3HOro MOBEACHHUS B OBbITY
Y TPYIOBOM IEATEIBHOCTH B LEJISIX COXPAHEHUS CBOETO 3/J0POBBS U OKPYXKAIOILEH NPUPOIHON CpPENBI.
Pemenne npakTMKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npumeHeHue npuHnuna Jle-Illatense mis
HaxOKJCHUsl HaIpaBJCHUS CMEIICHHUS PAaBHOBECHS XUMUYECKOM peakiuu M aHaau3 (QaKTopos,
BJIMAIONMX HA CMELICHUE XUMUYECKOTO PABHOBECHS

OK 01
OK 02

Paznea 6.

PacTBopnI

Tema 6.1.
Ilousarue o

pacTBopax

OcHoBHOE coacpKaHue

TCOPQTI/I‘le CKO¢€ oﬁyqe HHUE

PactBopenne kak ¢u3MKO-XuMHYeCKUui mporiecc. PacTBopbl. CrmocoObl MPUTOTOBJICHHS PACTBOPOB.
PactBopumocts. MaccoBas 10y  pacTBOpeHHOro BemecTBa. (CMBICH TOKazaTelnsl MpPeaesbHO
JIOTTYCTUMOM KOHIIEHTPALIMH U €r0 MCIIOIh30BAHUE B OIIEHKE DKOJIOTUYECKON O€30MacHOCTH.

HpaKTn'{ecmle 3aHATUSA

[IpaBuna 3KOJOTMYECKH I1€71€CO00Pa3HOro IMOBENEHUsS B OBITY U TPYAOBOW JESITEIBHOCTH B IENIX
COXpaHEHUs CBOETO 37J0POBbS M OKPYKAIOILEW MPUPOJHON CpeJlbl; OMACHOCTh BO3IACHCTBHS Ha KUBBIE
OpraHu3Mbl OIpPECIICHHBIX BEUIECTB. PelieHne MpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/laHUil Ha
pPacTBOPHI, UCIIOJIb3yeMbIe B OBITOBOI 1 TPOU3BOJACTBEHHON JIEATEILHOCTH YEJIOBEKa

OK 01
OK 02
OK 07

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Paznea 7.

Xumusi B ObITY M IPOU3BOJACTBEHHOM JIeSITEJJbHOCTH YeJI0BEeKa

Tema 7.1.

OcHoOBHoOE coep:KkaHue

OK 01
OK 02
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Xumus B ObITY U
MPOU3BOACTBEHHON
JeATeIbHOCTH
YeJI0BeKa

TeopeTuueckoe o0yueHue

Hogetinme nocTrkeHUsS XUMAYECKON HAYKH M XMMHUUYECKOW TEXHOJOTUU. Poibs xuMuu B obecrieueHnn
9KOJIOTHYECKOH, SHEPIeTHUCCKON 1 MUIIEBOM 0€3011aCHOCTH, Pa3BUTHH MEAUITUHEI. [IpaBuita movucka u
aHanmM3a XUMHUYECKON WHQoOpMAUM W3 PA3TUYHBIX HCTOYHUKOB (HaydHas W YydeOHO-HaydHas
JAUTEpaTypa, CpecTBa MaccoBoi MHGpOpMauu, ceTb IHTepHET)

HpaRanecmle 3aHATHUSA

[lovck u aHanM3 KEHCOB O MPUMEHEHUHM XUMHUYECKUX BEIIECTB M TEXHOJIOTHMH C ydeToM Oymyei
npodeCCHOHATLHON ~ JEATEJIBHOCTH 1O TeMaM: BaKHEWIIME  CTPOUTEIbHBIE  MaTepHUalbl,
KOHCTPYKLIMOHHBIE ~MaTepuaibl, KpackH, CTEKIO, KepaMuKa, MaTepuaibl Il 3JIEKTPOHUKH,
HAHOMAaTEpPUAJIbl, TEKCTUJIbHBIE BOJIOKHA, HWCTOYHHUKMA DJHEPIHMU, OPraHUYECKHME W MHHEpaJIbHbIC
yaoOpeHusl, JTIEKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSL.

3anmTa: [IpeacraBieHne pe3yabTaToB pelieHNs! KeicoB B (opMe MUHM-IO0KIAA C Ipe3eHTaluen

OK 04
OK 07

HpOMe)KyTO‘IHaH arrecranmus nmo JIMmCuMIInHe (3aqu)

Bcero

58
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YenosHoe obosHaderre: P OM.12 10.02.05

3. YCJIOBUS PEAJIMBAIIMA OBIIEOBPA3OBATEJIBHOM JTUCIHUILIAHBI
3.1. TpeOoBaHNsi K MUHMMAJIBLHOMY MATePHAJILHO-TeXHUYECKOMY 00ecreYe HUI0
Peanu3zanust 061ieo0pa3oBaTebHON TUCHUTLIMHBI TPEOYeT HaTUYKs yueOHOTO KaOMHETa XUMUH.

OO6opynoBanue yueOHOro KaOMHeTa:

[10CaJJOYHBIE MECTA 10 KOJINYECTBY O0yJarOLIMXCS;
pabouee MecTo NpernoaBaTess;

KOMIIJIEKT y4€0HO — METOJIMYECKOH JTOKYMEHTAINH;
KOMILJIEKT y4eOHO — HaIJIsIIHbIX TOCOOUI;

Texnuueckue cpencTBa oOydeHuUs:

- KOMITBIOTEP C JIMIEH3UMOHHBIM MPOTPAMMHBIM O0CCIIEYCHHEM, HMMCIOIMM  BBIXOJ B
HurepHer;

- MyJBTUMENA TIPOCKTOP;

- IIPUHTED;

- IpOrpaMMHOE oOecriedueHrne o0Imero u MPodeCCHOHAIBHOTO Ha3HAYCHUSI.

3.2. UudopmanuoHHoe odecneyeHue 00yde HUsl
Jns peanusamuu mporpaMMbl  OMOMMOTEUHBIH (OHJ 00pa3oBaTEIBLHON OpraHU3aAIUH

MMeeT TIeYaTHble W/WIM JJIEKTPOHHBbIE O0pa3oBaTelbHbIE U HHQPOPMAIIMOHHBIE PECYpPCHI,
PEKOMEHIOBaHHBIE JISl MCIIOJIB30BAaHUSI B 00pa30BATENIBHOM MPOLIECCE, HE CTaplIe ISATH JIET C
MOMEHTA U3JIaHHUsl.

OcHOBHEIE HCTOYHHUKMH:

[Ma6puensa O.C. Xumus. 11 wrace. bazoBslii ypoBeHb: yaeOHnuk  M.: Ipoda, 2023
IMa6puensa O.C. Xumus. 10 wrace. bazoBslii ypoBeHb: yaueOHuk M.: JIpoda, 2023
labpuensn  O.C.  EcrectBozHanume. Xumus, y4eOHUK I CTyA.  Y4YPEKICHUU

cpen.npod.obpazoBanus, M.: UL «Akanemus», 2022

I[OHO.JIHI/ITeJIBHLIe HCTOYHUKMH:

[MkonpHbll xumMuyeckuit sxkcnepument, DVD, M, OOO Munenna, 2018r
INabpuensn O.C. Xumus B Tecrax, 3afadax u ynpaxsaenusx, M.: U1 «Axkagemus», 2024

HHuTepHeT — pecypesl:
1. Poccuiickas anekrpoHHas mkoja. Xumus. Ilporpamma mns 10 kimacca. [DeKTpOHHBIN

pecype]/ URL: https://resh.edu.ru/subject/29/10/

2. Poccuiickas snekTpoHHas mmKoima. Xumus. [Iporpamma mis 11 kmacca [DIeKTpOHHBIN
pecype]/ URL: httpsi//resh.edu.ru/subject/29/11/
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4. KOHTPOJ/Ib 1 OLIEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIBHOU JUCIMIIVIMHBI

Tunopl ole HOYHBIX

Ne | OK/MIIK | Moayas/Paznen/Tema | Pesyabrar o0ydeHust .
Me poTpusi THH
| | OcHoBHOe coiep:kaHue
1 Pa3gen 1. OcHoBBI Popmympoarr,
0a30BbIe MOHATHSA U
CTPOEeHMs BellleCTBa
3aKOHbI XUMHH
1.1 | OKO01 |[CtpoeHue atomoB Cocraysare xumuueckue | 1. Tect «CtpoeHune aToMoB
XAMHYECKUX AJIEMEHTOB |(OPMYJbl COCTMHEHUM B | XUMHYECKUX IJIEMEHTOB U
U IPUPOJA XUMUUECKOH |COOTBETCTBUU CO MPUPOAA XUMUUYECKOU CBSIZN.
CBSI3U CTENEHBIO OKMCIICHUS 2. 3agaun Ha COCTaBJICHUE
XAMHAYCCKUX DJIEMEHTOB, |XHMHYCCKUX (OPMYIT
MCXOJs U3 BaJCHTHOCTU U |IByXaTOMHBIX COCTMHEHUU
ANEKTPOOTPULIATEIBHOCTHU |(OKCUIOB, CYIb(UIOB, THIPUIOB
U T.IL.).
3. 3aaHus Ha UCTIOJIB30BAHUE
XUMUYECKONH CUMBOJIMKH U
Ha3BaHWH COSTMHEHHUH 1O
HOMEHKJIaType MEXIYHApOIHOTO
COI03a TEOPETUUYECKON U
MPUKIATHON XUMUU U
TPUBHUATBHBIX Ha3BAHUH IS
COCTaBJICHUSI XUMUYECKUX
(bopMyn1 IBYyXaTOMHBIX
COCIMHEHUM (OKCHUIOB,
Cynb(hUI0B, TUIPUIOB U T.I1.) U
JPYTUX HEOPraHUYECKUX
COEIMHEHUH OTJeNbHBIX KJIaCCOB
1.2 | OKO01 |Ilepuoauueckuii 3akoH U|XapaKkTepu30BaTh 1. Tect «Metamnueckue /
0K 02 tabnuma JI.1. XHMHUECKHE DJIEMEHTEI B | HEMETAIUIMUECKAE CBOMCTBA,
MemneneeBa COOTBETCTBUH C UX AJIEKTPOOTPUIIATEIBHOCTD U

MIOJIOXKEHUEM B
MIEPUOJNYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB
J.1. MeneneeBa

CPOJICTBO K 3JIEKTPOHY
XUMHYECKUX HJIEMEHTOB B
COOTBETCTBHE C UX AJIEKTPOHHBIM
CTPOCHUEM U ITOJIOKCHUEM B
IIEPUOJUYECKOU CUCTEME
XUMHYECKUX djieMeHTOB /. 1.
MenpeneeBay.
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KOHTPONbHbIN

OK/IIK

Mopyas/Pa3nen/Tema

Pesynbrar 00y4eHust

Tunnl olle HOYHBIX
Meponpus THiA

2. IlpakTueckue 3a1aHus Ha
YCTAaHOBJICHUE CBSI3H MEXITY
CTPOECHHEM aTOMOB XHMHUUYECKUX
3JIEMEHTOB U EPUOIUYECKUM
W3MEHEHUEM CBOMCTB
XUMHYECKHUX DJIEMEHTOB U HX
COCIMHEHUI B COOTBETCTBHH C
nojioxkenueM [lepuoauueckon
CHCTEME.

3. IlpakTKO-OpUEHTUPOBAHHbIE
TEOpPETHYECKUE 3a/IaHHs Ha
XapakTepu3aluo XUMUYECKUX
2JIEMEHTOB: «MeTamnudeckue /
HEMETaJJINYECKIE CBOMCTRA,
3JIEKTPOOTPUIIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHYCCKHUX DJIEMEHTOB B
COOTBETCTBHUE C UX BJIEKTPOHHBIM
CTPOCHHEM U MOJIOKEHUEM B
MEPUOIUYECKON CUCTEME
XUMHYCSCKHUX DJIEMEHTOB

.. MenaeneeBa»

Pasznea 2. Xumuueckue
peakuun

XapakTepu3oBaTh THUIIbI
XHMHUYeCKUX peakuuii

2.1

OK 01
OK 04

Tunel XUMUYECKUX
peaKuuii

CoCTaBIIATh PeakIuu
COCIMHCHHSI, PA3JIOKEHUS,
0o0MeHa, 3aMEIICHHUS,
OKHMCITUTEIBHO-
BOCCTAHOBUTCIIBHBIC
peakiuu

1. 3amaun Ha cocTaBJIEHUE
YPaBHEHUU PEaKIUi:

— COeIMHEHU A, 3aMEIICHHS,
pas3noxeHus, o0OMeHa;

— OKHCJIUTEIIbHO-
BOCCTaHOBUTENBHBIX PEAKIIHH C
U CIIOJIb30BAHNEM METOa
3JICKTPOHHOTO OaJiaHca.

2. 3agauu Ha pacyeT Macchl
BEILIECTBA WJIM 00BhEMa

ra3oB 10 U3BECTHOMY KOJIHMYECTBY
BEILECTBA, MAacce WK 00BEMY
OJTHOTO M3 YYaCTBYIOIMX B
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KOHTPONbHbIN

Tunnl olle HOYHBIX

Ne | OK/IK | Moayas/Paznen/Tema | Pesyabrar o0ydyeHust .
MepoNpHATHI
PEaKIuU BELECTB; pacu&Th
Macchl (00bEMa, KOIMYEeCTBA
BEINECTBA) MPOJAYKTOB PEAKIIUH,
€CIIM OJIHO U3 BELIECTB UMEET
npuMecu
2.2 DIIEeKTpONIUTHYECKAS CocTaBisTh ypaBHEHUS 1. 3ananus Ha cocTaBieHUE
JMCCOIIMAIINS M MOHHBIN | XUMUYECKUX PeaKHH MOJIEKYJISIPHBIX ¥ HOHHBIX
oOMeH HOHHOTO OOMEHa C peaKIuii ¢ yaacTueM KUCJIOT,
y4acTUEM OCHOBaHUM U COJIEH,
HEOPTaHMYECKHX BEIIECTB |yCTaHOBJICHUE U3MEHEHUS
KUCJIOTHOCTH CpeJibl
3 Paznea 3. Crpoenne u |HccienoBarb cTpoeHHe H
CBONCTBA CBONCTBA
HeOpPraHuYecKux HeOpPraHu4eCKuX
BelleCTB BelleCTB
3.1 | OK0l [Knaccudukanus, Knaccuduuuponats 1. Tect «HomeHKknatypa u
HOMEHKJIAaTypa U HEOpraHM4ecKue Ha3BaHUE HEOPraHUYECKUX

CTPOCHHE
HEOPraHUYECKHX
BCIICCTB

BEILIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

BEIIECTB MCXOJS U3 UX
XUMHUYECKON (OpMYIIbl UITU
COCTaBJICHUE XUMUYECKON
hopMyITBI HCXOMS M3 Ha3BaHUS
BEILECTBA 10 MEKyHapOIHOU
WU TPUBUAITBHOU
HOMEHKIIAType».

2. 3agaun Ha pacyeT MacCOBOM
J07M (MacChl) XMMHYECKOTO
aJeMeHTa (COeMHEHMS) B
MOJIEKyJie (CMECH).

3. [IpakTryeckue 3agaHus MO
K1accu puKalu, HOMEHKIAType U
XUMHYECKUM (popMyram
HEOPraHUYECKUX BEIICCTB
Pa3MUYHBIX KIIACCOB.

4. IlpakTryeckue 3aJaHus Ha
ONPEAEIICHNE XUMUYECKOMN
AKTHBHOCTH BEIIIECTB B
3aBHCHUMOCTH BHU/JIa XUMUYECKON




MuHucTepcTBO 06paszoBaHus Tynbckoi obnactu

FocyaapcTBeHHOe NpodieccMoHanbHoe obpasoBartentHoe yupexaeHne Tynbckon o6nactu

«[1OHCKOW NONMTEXHUYECKMI KONNeax»

HaumeHoBaHwve

JOKYMeHTa:; Pabouas

obweobpaszoBatenbHON AUCUANMHLL XUMUS
YenosHoe obosHaderre: P OM.12 10.02.05

nporpamma

Jnct 26 n3 29

Peoakuyusi Ne 1 ™

KOHTPONbHbIN

Tunnl olle HOYHBIX

Ne | OK/IK | Moayas/Paznen/Tema | Pesyabrar o0ydyeHust .
Me poTnpusi THH
CBSI3U U THIIA KPUCTAILTUYECKON
peleTKu
3.2 | OKO0l |®u3uKo-XuMHUYECKHE VYcranaBiuBarth 1. Tect «OcobeHHocTH
0K 02 CBOMCTBA 3aBHCHUMOCTD (M3HUKO- XUMHUYECKUX CBONCTB OKCHJIOB,
HEOPTraHMYECKUX XAUMHUYECKUX CBONCTB KUCJIOT, OCHOBaHUM, aMPOTEPHBIX
BEILIECTB HEOPTraHUYECKUX BEILECTB |THUIPOKCUJIOB U COJIEH.
OT CTPOEHU S AaTOMOB U 2. 3agaHus Ha COCTaBJICHUE
MOJIEKY, a TAKKE THUIA  |ypaBHEHUW XUMHYECKUX PEAKIAMN
KPUCTAUTAYECKOM C yJ4acTHEM MPOCTHIX U CIOKHBIX
peIIeTKH HEOPTraHUYECKUX BEILECTB:
OKCHJIOB METAJIOB, HEMETAIJIOB U
aM(pOTEPHBIX DJIIEMEHTOB;
HEOPTraHUYECKUX KUCIIOT,
OCHOBaHMH U aM(OTEPHBIX
TUJIPOKCUJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTepU3YIOIMX HX
CBOMCTBA U CITOCOOBI TOJTyIEHUS.
3. IlpakTKO-OpUEHTUPOBAHHBIE
TEOPETHYECKUE 3a/TaHHs Ha
CBOMCTBA U NOJIy4CHUE
HEOPraHUYECKUX BEILECTB
3.3 | OKO01 Wnentudukarnus Hccnenosars 1. IIpakTrKO-OpUEHTUPOBAHHBIC
OK 02 |Heopranmyeckux Ka4eCTBECHHBIC PEAaKIUU  |3aJaHUs 110 COCTABJICHUIO
OK 04 BEIIIECTB HEOPraHWYECKUX BEILIECTB |XMMHUYECKUX PEAKUUM C y4aCTUEM
HEOPTaHUYECKUX BEILECTB,
HCIIOJIb3YEMBIX ISl KX
UICHTU(DUKALIUH.
4 Paznea 4. Ctpoenne u |MccienoBarb cTpoeHHe H

CBOJICTBa
OpPraHM4ecKux
BEIIECTB

CBOMCTBA OPraHu4e CKux
BeleCTB
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Tunnl olle HOYHBIX
Meponpus THiA

4.1

OK 01

Knaccuduxanmus,
CTpOCHUE U
HOMEHKIIAaTypa
OpPraHUYECKUX BEILECCTB

Knaccuduumponatsb
OpraHMYecKHe BELIECTBA B
COOTBETCTBHH C UX
CTPOCHUEM

1. 3aganus Ha COCTaBICHUE
Ha3BaHUI OPraHUYECKUX
COEIMHEHU 110 TPUBHUATILHOW UJTN
MEXIYHApOIHON
CHUCTEMaTUUYECKON HOMEHKIIATYpE.
2. 3amanus Ha COCTaBJICHHE
TTOJTHBIX U COKPAILICHHBIX
CTPYKTYPHBIX (OpMYIT
OpraHUYECKUX BEILECTB
OTJCILHBIX KIIACCOB.

3. 3aaun Ha OIpeLesIEHNE
npocTeiieit GopMyIbl
OpPTaHUYECKOU MOJIEKYIbI, UCXOIS
13 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHM4eCKUX
COCIMHEHUM

VYcranaBiIuBaTh
3aBHCUMOCTD (PM3HUKO-
XUMHWYECKUX CBOMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOCHHUS MOJICKYJT

1. 3amanns Ha COCTaBJICHUE
YPaBHEHUU XUMUYECKUX PEAKIIUIA
C y4aCTUEM OPTraHHYECKUX
BEIICCTB HAa OCHOBAHHMHU UX
COCTaBa M CTPOCHUSL.

2. 3amanus Ha COCTaBJICHHUE
YPaBHEHU U XUMUYECKUX PEAKUUM,
WILTIOCTPUPYIOIMX XUMUUYECKUE
CBOICTBA C Y4ETOM MEXaHU3MOB
MPOTEKaHU s JaHHBIX PEAKIUHN U
TCHETHYSCKOMN CBSI3U
OpraHUYECKUX BEILECTB Pa3HbIX
KJIaCCOB.

3. PacuerHble 3a1a4u 110
YPaBHEHUSIM PEAKIIUIA C yHaCTHEM
OpraHUYEeCKUX BEIIECTB.

4.3

OK 01
OK 02
OK 04

Nnentudukarms
OpPraHWYECKUX BEIICCTB,
X 3HAYEHHE U
MPUMEHCHHE B OBITOBOI
Y TPOU3BOACTBEHHOU
JIEATEILHOCTH Y€JIOBEKA

Uccnenosatb
Ka4eCTBEHHBIC PEAKIIUU
OpPTraHUYECKUX
COeIMHEHNH OTHEIbHBIX
KJIaCCOB

1.IlpakTrKko-OpUEeHTUPOBAHHBIE
3aJ]aHus IO COCTABJIEHUIO
XUMHMYECKUX PEAKIUN C ydaCTHEM
OpPraHMYECKUX BEUIECTB, B T.4.
HCIIOJIB3YEMBIX JUISl KX
UJeHTU(DUKALIY B OBITY U
IIPOMBILIUIEHHOCTH.
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KOHTPONbHbIN

Tunnl olle HOYHBIX

Ne | OK/IK | Moayas/Paznen/Tema | Pesyabrar o0ydyeHust .
Me poTnpusi THH
5) Pazneu S. XapakTepu3oBaThb
Kuneruueckue u BJIMSIHUE PA3JIMYHbIX
TepMOAMHAMHYeCcKHe |G aKTOpoB Ha
3aKOHOMEPHOCTH paBHOBecCHe U CKOPOCTh
NPOTEe KAHUS XHMHUYeCKUX peakuui
XUMHYeCKUX peaKIuii
5.1 | OK01 |CxopocTb XUMHUYECKUX |XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuii. XUMUYECKOE |BIHUSHUE KOHIIEHTPAIMM |TEOPETHUUYECKUE 3aJaHUS HA
paBHOBecuHe pearupyronyx BEIIeCTB U |aHanu3 (JaKTOpOB, BIMSIONMX Ha
TEMIEpaTypbl Ha CKOPOCTh | U3MEHEHUE CKOPOCTH XUMUYECKOI
XAMHUYECKUX pPeakuuil peakuuu. Ilpaxruko-
XapakTepu3oBaTh OpUEHTHUPOBAHHBIE 33JaHUS Ha
BIIMSIHUE U3MEHEHUS IpuMeHeHue npuHnuna Jle-
KOHIIEHTpauuu BewecTs, |lllarense nms HaxoxneHus
peaxuu cpesl u HaIpaBJICHUS CMEICHUS
TeMIepaTypsl Ha PaBHOBECHSI XUMUUECKOW pPEeaKUu
CMEIICHNE XUMHYECKOTO | aHaiau3 (JAaKTOPOB, BIUSIOMIMX
paBHOBeECHUS Ha CMEIlleHHEe XUMUYECKOTO
paBHOBeCHS
6 HccienoBaTs HCTHHHBIE
Pa3neq 6. PacTtBopbl PACTBOPBI C 3aJaHHBIMH
XapaKkTe pUCTUKAMH
6.1 | OKO01 [lonsrue o pactBopax  |Pasnuuare ucTuHHBIE 1. 3agayn Ha NPUTOTOBJICHUE
OK 02 pacTBOPHI pacTBOPOB.
2. IIpakTuko-OpuEHTUPOBAHHbIE
pacyeTHbIE 3a/laHUs Ha
JMCIIEPCHBIE CUCTEMBI,
HCIIOJIb3yeMbIe B OBITOBOU 1
IIPOU3BOACTBEHHOM AEATEIBHOCTH
YeJI0BeKa
Il | IIpodeccnona/ibHO-OPHEHTUPOBAHHOE COJEPKAHME
7 Pazpea 7. OuenuBartp nocjieAcTBus | 3anmra Keiica (C yueTom
Xumus B ObITY U ObITOBOM 1 Oyayue il mpodg eccHOHAIbHOM
NPOM3BO/JCTBEHHOM NPOM3BO/CTBEHHOI AesiTeJIbHOCTH)
AesITeJIbHOCTH AesiTeJIbHOCTH YeJI0BeKa
yeJI0BEeKAa (1 (02370007071

IKO0JIOTHYe CKOM
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KOHTPONbHbIN

Tunnl olle HOYHBIX

Ne | OK/IK | Moayas/Paznen/Tema | Pesyabrar o0ydyeHust .
Me ponpHsI THIA

0e3onmacHoCTH
OKO0l |Xumus B ObITY U OuenuBare nocueacteus | Keiic (¢ yaerom Oymyreit

OK 02
OK 04
OK 07

MPOU3BOJICTBEHHOMN
JEATEIbHOCTH YEJIOBEKA

OBITOBOM U
MPOU3BOJICTBEHHOM
JIeITeIIbHOCTH YEJI0BEKA C
MMO3UIINH DKOJIOTHYECKOM
0€30IacCHOCTH

npodeccroHanbHON
NesITeTbHOCTH )

Bo3MoXHBIE TEMBI KEICOB:

1. [Torennenue k1uMara u
BBICBOOOKICHHE TA30BBIX
TUJIPaTOB CO THA OKEaHa.

2. bynynme marepuansl s aBua-
, MAIIIMHO- ¥ TPHOOPOCTPOCHUSI.
3. HoBble maTepuaisl A
COJIHEUHBIX OaTapen.

4. JlexapcTBa Ha OCHOBE
pPaCTUTENBHBIX MIPENapaToB




