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1. OBIIASA XAPAKTEPUCTHUKA PéBO‘IEI?'I INPOI'PAMMBbI
OBIMEOBPA3OBATEJIbBHOU JUCHUIIJIMHbI

1.1. MecTo IUCHUILINHBI B CTPYKTYpPe OCHOBHOI1 00pa3oBaTe/ibHOI
nporpammsl CITIO

Oo6meo6pazoBatenpHas aucrumummaa OJ1.12 Xumus sBisercs o0s3aTebHON
4acThio OO0IIe00pa3oBaTeIbHOIO MHUKIA oOpa3oBatenpHOi mporpammbl CIIO B
cootBercTBUM ¢ PI'OC mo cnemumanbHoctd 54.02.01 [uzaitH (mo otpacisam)
oOpasoBaHue, Cpok 00yueHus - 3 roja 10 mecsiies.

1.2. Heau u mu1aHupyemble pe3yJbTaThl 0CBOCHUS JUCITUIITIHHBI

1.2.1 lleab o0meo0pa3oBaTeJIbHOMN JUCHUTITHHBI

Hene mucummumnsl  O.12  Xumusa:  (QopmMupoBaHue Yy  CTYJIEHTOB
MPEACTABIICHUS] O XUMUYECKOW COCTABIIAIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa
KaK OCHOBBI MPUHATHS PEIICHUN B >KU3HEHHBIX M MPOWU3BOACTBEHHBIX CUTYyalUsX,
OTBETCTBEHHOTO MOBEJICHUS B IPUPOJIHOM CpELIE.

3ajgaun TUCHUIUINHBL:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUU B OKPY’KAIOLIEH Cpeze, LEJOCTHOW HAaydYHOW KapTUHBI MUDA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI COCTaBJISATH (POPMYJIbI HEOPTAHMYECKUX U OPTaHUYECKUX
BCIIECTB,  ypaBHEHUS  XUMHYECKUX  peakiui, OOBSICHATbP HUX  CMBICH,
WHTEPIIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh HaBbIKM  MPOBEACHUS  MPOCTEUIINX  XUMHUYECKHUX
AKCIEPUMEHTAJIbHBIX ~ HCCIEIOBAHUM ¢  COOJIIOJICHHMEM TMpaBuil  OE30MacCHOTO
oOpalieHus ¢ BEIIeCTBaMu U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HUCIOJIb30BaTh WHOOPMAIIMI0 XUMUYECKOTO XapakTepa W3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHHUS MPOTHO3UPOBATH MOCIEICTBUS CBOCH NEATEILHOCTH
U XUMHYECKUX MPUPOIHBIX, OBITOBBIX U MTPOU3BOJACTBEHHBIX MTPOIIECCOB;

6) chopMHpoBaTH TOHUMAHUE 3HAYMMOCTH JOCTIKCHUM XUMUYECKON HAYKH U
TEXHOJIOTUM JIJIs1 pa3BUTHUS COITMATBHON U MIPOU3BOACTBEHHOM cdep.

1.2.2 Ilnanupyemble pe3yJabTaTbhl OCBOEHUsI 001Ie00pa3oBaTEIbHOM
aucUIJINHBI B c00TBeTCcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO.

Ocoboe 3HayeHne JUCHUIUIMHA uMeeT npu popmupoBanuu u pazsutuu OK 01,
OK 07.



Koa u HauMeHOBaHHEe

HHaHpreMble PE3yJbTAThI 0OCBOCHUA TUCIHUIIJINMHBI

GopmMupyembIx

KOMIeT Rl O01mue JAucuuninHapHblie (MpeaMeTHbIE)
OK 0l1. BsiOupats | B yactu Tpy10BOro BOCIIUTaHHUS: - BJAQACTh CHUCTEMOM XUMHUYECKUX 3HAHUH, KOTOpas
CIIoCcO0BI pemieHus | - TOTOBHOCTb K TPYyIy, OCO3HAHHUE IIEHHOCTH MACTEpPCTBA, | BKJIIIOYAET: OCHOBOMOJIAralOUIMe MOHATHS (XUMHUYECKHUI
3a1au Tpyaoiooue; 9JIEMEHT, aToOM, 3JEKTpOHHas 000JoYka aroma, S-, p-, d-
npodecCuOHATBLHOM - TOTOBHOCTh K AKTUBHOM JESATEeIbHOCTH | DJICKTPOHHBIE ~ OpOWTaIM  aTOMOB, HOH, MOJIEKYJa,
JESTeIbHOCTH TEXHOJIOTUYECKOW ¥ COIMAJIbHON  HAIPaBJIIEHHOCTH, | BAJIGHTHOCTb, ANEKTPOOTPHUIATETLHOCTb, CTENeHb
MPUMEHUTEIHHO K | CHOCOOHOCTh WHUILMUPOBATH, MJIaHUPOBATH U | OKUCJICHHS, XUMHUYECKas CBSI3b, MOJIb, MOJISIpHAs Macca,
pa3IMYHbBIM CaMOCTOSITENILHO BBITIOJIHATH TAKYIO AE€ATEIbHOCTB; MOJIIPHBIA O00BEM, YIJIEPOJIHBIN CKeneT, (QyHKIMOHAIbHAsS
KOHTEKCTam - WHTEpPEC K pa3nuHbIM chepaM npodecCHOHATBHON | TpyNIa, paauKal, W30MEpHUs, HU30MEPbI, TOMOJOTHYECKUN

NeSITeNbHOCTH,
OBnanenue YHUBEPCATbHBIMU
IIO3HABATEJIbHBIMU ACHCTBUSAMMU:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENILHO (POPMYJIUPOBATh U AKTyaIU3UpPOBAThH
po0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIH MPU3HAK MM OCHOBAHUSA
JUISL CpaBHEHU S, Ki1accuuKauu 1 00001eHHS;

ONpeNeNATh LEIH JAEATENIbHOCTH, 3ajJaBaTh MapaMeTpbl U
KPUTEPHH UX JOCTIKEHHUS,

y4eOHBIMU

- BBIABIATH  3aKOHOMEPHOCTM U IPOTUBOpPEYUS B
paccMaTpUBAEMbIX SIBIICHUSIX;

- BHOCUTh KOPPEKTUBBl B  JEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB ILEJISIM, OLICHUBATh PHUCKHU
MOCJIEACTBUM AEATEIBHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIUICHHE TPU  PEHICHUHU

YKU3HEHHBIX TIPOo0IIeM
0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIQJICTh ~ HAaBBIKAMH  y4EOHO-HMCCIIEIOBATENLCKOH |
HpO@KTHOﬁ ACATCIIbHOCTH, HaBBIKaAMH pasp€uiCHusA
npobiewm;

- BBIABJIIATH IMPUYNHHO-CJICACTBCHHBIC CBiA3U n

AKTYAJIM3UPOBATH 3a1a1y, BBIABUTI'ATh TUIIOTC3Yy €€ PCUICHUS,

pan, TOMOJIOTH, YIJI€BOJOPOAbIL, KHUCJIOPO/T H
a30TCO/EpXKAIINe COCAMHEHUS, OMOJIOTMYECKH aKTHUBHBIC
BellecTBa (YrieBOMbI, KUPBI, OCJNKH), MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COCIUHEHUS,
KpPUCTAJUIMYECKasl PEeIIeTKA, THUIbl XMUMHUYECKUX peaKIuid
(OKHCIHUTENBHO- BOCCTaHOBUTECIbHEIC, 3K30-U
SHIOTEPMUYECKHE, PEAKIMM HOHHOIO OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS
JACCOLMAIMs, OKHUCINTENb, BOCCTAHOBUTENIb, CKOPOCTH
XUMUYECKON PEaKIiui, XHMUYECKOE PAaBHOBECHE), TEOPUH U
3aKOHBI (TEOpHsl XMMHYECKOTO CTPOEHUS OpraHMYeCKHX
Bemects A.M. bymiepoBa, Teopus 3IEKTPOJIUTHYECKON
quccoumanuu, nepuonnueckur 3akoH .M. Menneneesa,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN S3bIK XUMUHU, (PAKTOIOTUYECKUE CBEICHUS
O CBOHMCTBax, COCTaBe, TMOJy4eHUH U O€30MacCHOM
HCIIOJIb30BaHUH Ba)KHEHIITNX HEOPraHUYECKUX n
OpPraHWYEeCKHX BEIIECTB B OBITY W  IPAKTUUYECKOU
JESATEIbHOCTH YEJIOBEKA;

- YMETh BBIABIATH XapaKTEPHbIE MPU3HAKA U B3aUMOCBS3b
W3YyYCHHBIX  IIOHATHH, NPUMEHATH  COOTBETCTBYIOLIHME
MOHATHS  NOpPU  ONHWCAHWUU  CTPOCHUSI W CBOWCTB
HEOPraHWYECKUX W  OPraHMYEeCKUMX BEIIECTB U HX




HAaXOJWTh  ApPryMEHTHl  JUIs  JOKa3aTelIbCTBA  CBOMX
YTBEPXKACHHIA, 33/1aBaTh apaMETPhl K KPUTCPUH PEIICHHUS,

- aHAJM3UPOBATH IIOJIYYCHHBIC B XOJC PCIICHHS 3aJa4u
pe3yNbTaThl, KPUTUYECKU OIICHHBATh HX JOCTOBEPHOCTb,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

- YMETh TEPEHOCUTh 3HAHHWS B IIO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HEACATCIIbHOCTH;

- yMeTh MHTETPHUPOBATh 3HAHUS W3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBUIBHTaTh HOBBIE HJEH, MpenjaraTh OpPUTHHAIHHBIC
MOJIXOJIbI U PEIICHUS;

- CIIOCOOHOCTh MX HCITOJIb30BaHUS B IMO3HABATEILHON U
COILIMAJILHOM MPAKTUKE

npeBpameHHﬁ; BBISABJIATH B3aMMOCBS3h XMMUUECKUX 3HAHUH

C IIOHATUAMU u mpeaAcCTaBJICHUAMU APyrux
C€CTCCTBCHHOHAYYHBIX IIPECAMETOB;
- YMCTb HCIIOJIb30BaTh HAauMCHOBaHUA  XHMMHUYCCKUX

COCIMHEHUN MEXIYHAPOAHOIO COK3a TEOPETUYECKON U
IIPUKJIAJHOM XMMUU U TPUBUAIbHBIC HA3BAHUS BAKHEHIINX
BellecTB  (ITWUJICH,  aleTWJIeH, TaulepuH,  (deHou,
dbopmanbpaerua, yKCycHast KHCIOTa, TJIMLIWH, YTapHBIH ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, ramieHas H3BeCTb, HeEralleHas
U3BECTh, NMUTHEBAsI CO/A U JIPYTHX), COCTABIATH (HOPMYJIbI
HEOPraHWYeCKUX M OPraHMYECKUX BEILECTB, ypaBHEHUS
XUMHUYECKUX PEAKLMH, O0BACHATH UX CMBICI; IOTBEPKIaTh
XapaKTEpHbIE XUMUYECKUE CBOMICTBA BEILIECTB
COOTBETCTBYIOIIMMU ~ OKCIIEPUMEHTAMHU W 3alUCAMU
YpaBHEHUN XUMUYECKUX PEAKIUN;

- yMEThb YCTaHaBIMBaThb MPUHALICKHOCTh H3YyUYEHHBIX
HEOPraHUYEeCKHUX u OpraHUYeCKUX BELIECTB K
ONpeeNIEHHbIM  KJlaccaM W TIpylnmnaM  COEAMHEHUH,
XapaKTEepU30BaTh MX COCTAB U Ba)XHEWIIUE CBOMCTBA;
ONpeAeNaTh BHUABl XHUMHUYECKHUX CBsi3ell (KOBaJIeHTHa,
WOHHas, METaJIIINYEeCcKas, BOJIOPOJHAs), THUIIBI
KPUCTAIJIMYECKUX PELIETOK BEIIECTB; KJacCU(UIUPOBATH
XUMHUYECKHUE PEAKIIUY;

- chopmMupoBaTh  MpPEACTABIEHUS: O  XUMHYECKOU
COCTaBIIAIOLIEN €CTECTBEHHOHAYYHOW KapTHHBI MUpPaA, pOJIU
XUMHUHM B TO3HAHUU SIBICHUN NPUPOABI, B (OPMUPOBAHUU
MBILIUIEHUS] U KYJIbTYpbl JIUYHOCTH, €€ (DYHKIIMOHAJIBbHOU
rPaMOTHOCTH, HEOOXOAMMOM IJIsi peuIeHHs] MPaKTUYECKUX
3aJjad W HKOJIOTUYECKH OOOCHOBAHHOIO OTHOIIEHHS K
CBOEMY 3JJ0POBBIO M IPUPOTHOM CPEJIE;

- YMETb MPOBOJUTH PACUETHl [0 XUMHUUECKUM (OpMYyNIaM U
YpPaBHEHUSAM XUMHUYECKUX peakiuid C UCNOIb30BaHUEM
(Gu3NYEeCKUX BEJIMYUH, XapaKTepU3YIOLIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE
yCIIOBHsI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOJIb30BaTh




CUCTEMHBIC XUMUUYCCKUE 3HAHUA TJIS IIPHUHATHUA peI_HeHI/Iﬁ B

KOHKPCTHBIX KHN3HCHHBIX CUTyaluix, CBA3aHHBIX C
BEIIECTBAMH U MX NPHUMEHEHUEM
OK 07. CogeiictBoBath | B 0011aCcTH 9K0JIOTHYECKOTO BOCITUTAHUS: - chopMupoBaTh  MPENCTABICHHUS: O  XHUMHUYECKOH

COXPaHEHHUIO
OKpY>Karollel Cpeibl,
peCypcocOepeKeHHUIO,
IPUMEHATH 3HaHUA 00
M3MEHEHUH KIIMMara,
TIPUHITAIIBI
OEPEIKITUBOTO
IPOM3BOJICTBA,

3 pexTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUIX

- c(hOpMHUPOBAHHOCTH JKOJIOTMYECKON KYJBTYDBI,
IIOHUMAaHUe BIIUSHUSA COLIMAJIbHO-DKOHOMUYECKHUX
IIPOLIECCOB Ha COCTOSIHUE IIPUPOIHON M COLIMATIBHON CPENBI,
OCO3HaHHME  TJOOAIBHOTO  XapakTepa  JKOJOTMYECKHX
npo0Jem;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JIEUCTBUI B OKPYKAIOIIECH
Cpelle Ha OCHOBE 3HAHUA LEJIed YCTOMYMBOIO DPAa3BUTHUSA
YeJI0BEYECTBA;

aKTUBHOE HENpUATHE JCHCTBUIl, NPUHOCIIIUX BpPE.
OKpYKaroIleH cpese;
- yMEHHE POTHO3HPOBATh HeOIaronpusITHbIE

DKOJIOTUYECKHE MTOCIEACTBUSA IIPEANPUHUMAEMBIX JCHCTBUN,
IIpeI0TBpallaTh UX;

- pacuUIMpeHre ONIBITA JEATEIBbHOCTH 3KOJOTHYECKOU
HaIPaBJICHHOCTH;

- OBJIAJICHUE HaBBIKAMU Y4eOHO-HCCIEI0BATEIbCKOM,
IIPOEKTHOM ¥ COLMAIILHOMN NEATEIBHOCTH;

COCTaBJISIFOILEH €CTECTBEHHOHAYYHOW KApTHUHBI MHpA, POJIU
XUMHH B TO3HAHWUU SIBICHUN MPUPOABI, B (GOPMUPOBAHUU
MBIIUICHUSI U KYJIbTYPBl JIMYHOCTH, €€ (PYHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOIUMOU ISl peHICHHS MPaKTUYCCKUX
3aJjad M OKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JI0pPOBBIO U IIPUPOJHOM CPEIE;

- YMETh coOiroaaTh npaBuia 9KOJIOTUYECKH
L[EJIECO00Pa3HOTO  TOBEACHUSI B OBITY U TPYIOBOM
JEATEIbHOCTH B LEJIAX COXPAaHEHHS] CBOErO 3J0pPOBb H
OKpYXKAaIollel MPUPOAHON CpEIbl; YUUTHIBATH ONACHOCTH
BO3JICUCTBUS HA JKHUBBIE OPraHU3Mbl  ONPEIEICHHBIX
BEIIECTB, TIOHMMAsl CMBICI IIOKa3aTelisl MpeIelbHOU
JIOIyCTUMOW KOHLIEHTpalluu




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJIBHOI
JACTOUTIIAHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUIbI Y4eOHOH padoThl

. O0bem B
Buna yuyeo6Hoit padoThl
yacax
O0bem 00pa3oBaTe/IbHON NPOrPAMMBI AUCHUIIJIMHBI 76
B T.4.:
1. OcHOBHOE co/Iep:KaHMe 70
B T.4.:
TEOPETUUYECKOE 00yUCHHE 37
NPAKTHUECKHUE 3aHATHUS 33
2. IlpodeccuoHaibHO  OPHEHTHPOBAHHOE  COJEPKAHHE 5
(copep:kaHMe NPUKJIATHOTO MOIYJIsI)
B T.4..
TEOpETUIECKOe 00yUeHUe 2
IPAKTUYECKUE 3aHATUS 4
IIpome:kyTouHass arrecTanMsi: KOHTpOJbHas pabora — | cemecTp, 3ader ¢

OIICHKOM - 2 CEMEeCTp




2.2. TeMmaTu4eckuii MJIaH U cOiePKaAHME TUCUUILINHBI

HaumenoBanue | Cogep:kanue y4eGHOro MaTepuaia (OCHOBHOE H MPO(eCCHOHATBLHO-OPHEHTHPOBAHHOE), OBLEM 93C0B dopMupYyeMbIe
pa3/iesioB M TeM | J1aG0paTopHbIe M MPAKTHYECKHE 3aHATHS, MPUKJIATHON MOIY/Ib KOMIIETEeHIHH
1 2 3 4
OCHOBHOE cO/Iep:KaHue
Pasznea 1. 12
OCHOBBI CTPOEHHSI BellleCTBA
Tema 1.1. OcCHOBHOE cO/Iep:KaHue OK 01
Ctpoenue Teoperudeckoe o0yueHue
aTOMOB CoBpeMeHHass Mojenb CTpoeHuss atoma. CHMBOJIMYECKMH S3BIK XUMHH. XHMHUYCCKHM DJIEMEHT.
XUMUYECKUX | JrexrpoHHas KOH(GHUrypamus aroma. Kiaccupukanms XUMHYECKHX 3JIEMEHTOB (S-, P-, d-3JeMeHThI).
IEMEHTOB U |BajjeHTHBIE  OJIEKTPOHBI.  BajeHTHOCTh.  DJIEKTPOHHAs  NPHUPOJA  XUMHYECKOM  CBA3M. 2
HPHPOAA  |3eKTPOOTPHUIIATENEHOCTh. BHIBI XUMHYECKOH CBS3M (KOBAJICHTHAs, MOHHAs, METaJIHYecKas,
XHMHYECKOU |54 10poaHast) U CIIOCOOBI €€ 00pa30BaHUs
CBSI3N IIpakTHYeCKHe 3aHATHS
Pemienre 3amaHdii Ha WCIOJB30BAHUE XWMHYECKOH CHMBOJMKM M Ha3BaHWH COEAMHEHHM I10
HOMEHKJIATYPE MEXIYHAPOJHOIO COK3a TEOPETUYECKONM W NPHUKIATHOM XUMHUU ¥ TPUBHAILHBIX
Ha3BaHWH JUIA COCTAaBJIEHUS XUMHYECKHX (DOPMYJI IBYXATOMHBIX COETMHEHHH (OKCHIOB, CYJIb(QHUJIOB,
THIPHUJIOB | T.I1.) M IPYTUX HEOPraHUUECKUX COEIUHEHNI OTIEIbHBIX KIIaCCOB. 4
[pakTHyecKkre 3a7aHus Ha YCTAHOBICHUE CBSI3H MEXKIY CTPOCHHEM aTOMOB XUMHYECKHX DJIEMEHTOB U
HEPHOJUYECKUM U3MEHEHUEM CBOWCTB XMMUYECKMX DJIEMEHTOB M MX COEIAUHEHHH B COOTBETCTBUHU C
nosio)keHreM [1epruoinIecKoil CHCTEMBI.

Tema 1.2. OcCHOBHOE co/Iep:KaHue OK 01
Hepuonnueckuii | [IpakTHyeckue 3aHATHS OK 07
3aKO0H M Ta0/IMNa [eproandeckas cucreMa XuMudeckux snemeHToB J[. M. MenaeneeBa. ®U3HUYECKUN CMBICIT

AN. [Tepuoanueckoro 3akoHa J[.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX
Menneneesa  |5jemenToB, 06pasyeMBbIX MIMH IIPOCTHIX H CIIOKHEIX BEIIECTB B COOTBETCTBHH C MOIOKCHHEM

XMMHYECKOT0 dj1eMenTa B [lepruoanueckoii cucteMe. MUPOBO33pEHUECKOE M HAYYHOE 3HAUECHUE
ITepuoanueckoro 3akona /.M. Menneneesa. [Ipornossr .M. Menneneesa. 6
PelieHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJAHUM HA XapaKTEPHU3aIMI0 XUMUYECKHX
3JIEMEHTOB «MeTaTnuecKue / HEeMETAIMYECKHE CBOMCTBA, DJIEKTPOOTPHUIIATEBHOCTh XUMHYECKHX
DJIEMEHTOB B COOTBETCTBHUHM C UX JIEKTPOHHBIM CTPOEHUEM M TIOJIOKEHUEM B IIEPHOIUUECKON CHCTEME
xuMuyeckux demenToB JI.W. MenyeneeBay. OTKPHITHE HOBBIX XUMUYECKHX DJIEMEHTOB

Paspnean 2. 8

XuMHYEeCKHE peaKkuum




Tema 2.1. Tunbr | OcHOBHOE coflep:KaHHNe OK 01
XHMHYECKHX Teoperuyeckoe o0yueHue
peakuui Knaccudukanust 1 TUITBI XMMHUYECKUX PEAKIHi C y9acTHEM HeopraHu4YecKux BemiecTB. CocTaBiieHne
YpaBHEHUH peakluil COeAMHEHUS, PA3I0KEHHU, 3aMEILIEHUsI, 0OMEHA, B T.U. PEaKIUii TOPEHUs,
OKHCJICHUSA-BOCCTAHOBJICHHUS.
VYpaBHeHUs OkUCIEHUS-BoccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTEND. 1
CocraBieHHEe U ypaBHUBAHUE OKMCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOLOM 3JIEKTPOHHOIO
Oananca. OKMCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKLIUU B IPUPO/JIE, IPOM3BOACTBEHHBIX IIpoLIEccax U
YKU3HEJCATEIIbHOCTH OPraHu3MOB
KonuuecTBeHHbIe OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIC 3aKOHBI B XMMUU U PacyeThl IO
YPaBHEHHSAM XUMHUYECKMX peakuui. Moip Kak eIuHuIa KOJIM4YecTBa BemiecTBa. MoisipHas Mmacca.
3aKOHBI COXpAaHEHHS Macchl U PHEPruu. 3akoH ABoraapo. MomsipHblii 00beM ra3oB. OTHOCHTENbHAs 1
IUIOTHOCTb ra3oB. Pacyersl Mo ypaBHEHUSAM XMMHYECKHUX PEAKLUUil C MCIOJIb30BaHMEM Macchl, 0ObeMa
(HOpMaJIbHBIE YCIIOBUS1) ra30B, KOJIMYECTBA BEILIECTBA
Tema 2.2. OcHoOBHOE co/iep:KaHue OK 01
DNEKTPOIMTHHYEC | Tegpernueckoe 00yUeHHe OK 07
Kas ueconuanus Teopus anekrposnTudeckor aucconranuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakiiuu MOHHOTO
M HOHHELIE 0fMmen oOMeHa. CocTaBieHHE peaklMii MOHHOTO OOMEHAa IyTEM COCTaBJIE€HUS WX IOJIHBIX M COKpPALICHHbIX 2
VOHHBIX yYpaBHEeHUI. KHCIOTHO-OCHOBHBIE peakliii. 3aJjaHus Ha COCTABJICHUE NOHHBIX PEAKIMI
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3yIOLIUXCsl BEIIECTB) U IPU3HAKOB
XUMHYecKkux peakuuil. [IpoBenenue peakiuii HOHHOro oOMeHa, onpeieleHne cpeibl BOAHBIX 2
pacTBOpOB. 3aaHMsI HA COCTABJIECHNE HOHHBIX pEeaKIMi
KonTtpoubnas
CrtpoeHue BenecTBa 1 XMMUUYECKNE PEAKIINH 2
padora 1
Paznen 3. 22
CTpoeHNe ¥ CBOIMCTBA HEOPTAaHMYECKHUX BEIIECTB
Tema 3.1. OcCHOBHOE co/Iep:KaHue OK 01
Knaccupuxkanus, | Teopernueckoe odoyueHne OK 07
HOMEHKIATYPA M [TThever Heopranmdeckoii xumuu. Knaccuukamys HeOpraHMIecKuX BemecTs. [IpocThle U CIOKHBIE
crpoenne BeniecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEIIECTB (OKCH/IbI, THAPOKCUBI, KUCIOTHI, COJIH). B3auMocBA3b
HEOPTaHWMECKHUX | yeopranuuecknx BemecTB. ArperaTHbIe COCTOSHMS BelecTBa. KpucTammnueckue u aMopdHbie
BEILECTB BellecTBa. TUIbl KPUCTAIIMYECKUX PEIIETOK (aTOMHAsI, MOJIEKYJISIpHAsl, MOHHAs, METAJIIMYECKast). 4

3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEIIeTKU. 3aBUCUMOCTb
XUMHYECKON aKTUBHOCTH BEUIECTB OT BUAa XUMHUYECKON CBSA3H U TUIA KPUCTATUINYECKON PEIIETKHU.
[TpryrHBI MHOTOOOpa3usl BEIIECTB




IIpakTHYecKkHne 3aHATHA

Homenknarypa HeopraHMUECKUX BEIIECTB: Ha3BaHHE BEIIECTBA UCXOS U3 UX XUMHUYECKOU (OPMYITBI
WIN COCTaBJIEHUE XMMHUUYECKON (POPMYIIbI UCXO/S U3 Ha3BaHUS BEILECTBA 10 MEXIYHapOIHON
(MIOITAK) mim TpuBHAJIbHOM HOMEHKIIATYPE.

Pemlenne mnpakTHuecKuX 3aJaHMi IO KiAacCU(UKalMM, HOMEHKJIAType U XUMHUYECKHM (opMyiaam
HEOPraHMYECKUX BELIECTB PAa3IMYHBIX KIJIACCOB (YrapHbIH Ta3, YIVIEKHCIBIA Ta3, aMMHaK, ramieHas
U3BECTh, HETallleHasi U3BECTh, IUThEBAs COJA U JPYTUX): Ha3bIBaTh U COCTABIIATH (POPMYIIbl XUMUUYECKHX
BEILIECTB, ONPEENATh IPUHAATIEKHOCTD K KIIaccy.

Hcrounnku xuMudeckoil nHpopmanuu (cpeicTB MmaccoBoit HH(Gopmaiuu, cetb VIHTepHeT u apyrue).
[Touck nHpopManny Mo Ha3BaHUAM, HIICHTH(UKATOPAM, CTPYKTYPHBIM hopMynam

Tema 3.2. OCHOBHOE coJiep:KaHue OK 01
Pusnko- Teoperuyeckoe 00yueHune OK 07
XHMHMECKHE | Mertamiel. O6mue GuU3NYECKUE M XMMHYECKHE CBOHCTBA MeTawioB. CIOCOObI MONydeHHs. 3HAYEHHE
CBOMCTBA METaJUIOB M HEMETAJUIOB B NPHPOJE M IKU3HEAEATENbHOCTH 4YeloBeKa M OpraHusMoB. Kopposus
HEOPraHWMECKHUX |\ iera5110B: BB KOPPO3UHM, CIOCOOBI 3aIIUTHI METAILIOB OT KOPPO3HH
BeleCTB — "
Hemerannel. OOmue QusMdeckMe W XUMHYECKHE CBOMCTBA HEMETAUIOB. THIMYHBIE CBOMCTBA
HemetaiwioB [V— VII rpynn. Knaccudukanus 1 HoMeHKIIaTypa coequHeHnH HeMeTauioB. KpyroBopoTsl
OMOTEHHBIX 3JIEMEHTOB B IIPHPOJIE
XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEILECTB (OKCHIOB, THAPOKCHIOB, KUCIOT,
coneii ¥ zIp.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB IIPOCTHIX BEILECTB, BOJOPOJHBIX COEMHEHHIA,
BBICIIMX OKCHIOB M THAPOKCHUJIOB
IpakTHyecKne 3aHATHS
CocTaBiieHUE YpaBHEHMH XMMHMYECKUX PEAKIUH C y4aCTHEM IPOCTHIX U CIOXKHBIX HEOPTaHMYECKUX
BEIIECTB: METAIOB M HEMETAUIOB;, OKCHJOB METAlJIOB, HEMETAIOB M aM(OTEPHHIX 3JIEMEHTOB;
HEOPraHUYECKMX KMCIOT, OCHOBaHMM M aM(OTEPHBIX THAPOKCUIOB, HEOPraHUYECKHMX COJIEiA,
XapaKTEepPU3YIOIUX UX CBOKCTBA.
Pelenye MpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3alaHUl Ha CBOMCTBA, COCTaB, IMOIYYEHHE M
0€30IacHOe MCIIOJIB30BAHME BAKHEHINMX HEOPraHUYECKMX BEIIECTB B OBITY M HPAKTHYECKOM
JeATEIbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOE coJIep:KaHue OK 01
Haentudukanus | Teoperndeckoe o6yuenune OK 07
HEOPTAaHWIECKUX |Perjegpe HKCIIEPUMEHTANBHBIX 3a4a49 10 XMMHYECKHM CBOMCTBAM METAIOB M HEMETAIOB, IO
BeleCTB

pacino3HaBaH!IO U MMOJTYUCHUTIO COC,Z[I/IHGHI/Iﬁ METAJIJIOB 1 HEMETAJIJIOB.

I/I}IGHTI/I(bHKaHHSI HCOPraHN4YCCKUX BCHICCTB C HCIOJB30BAHUEM HX (1)I/ISI/IKO-XI/IMI/I‘IGCKI/IX CBOI)IICTB,
XapaKTCPHBIX KaUCCTBCHHBIX peaKLII/II‘/,I. KauecTBeHHEIC pPCaKkiuu Ha Cyﬂb(baT-, Kap60HaT- H XJIOpHuI-
AHHUOHBbI, HA KaTHOH aMMOHU
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KonTpouabnas

CBolicTBa HEOPTaHUYECKUX BEILLIECTB 2
padora 2
Paznea 4. 22
CTpoeHne ¥ CBOIICTBA OPraHMYeCKHX BelleCTB
Tema 4.1. OCHOBHOE coJIep:KaHue OK 01
Kaaceuduxauus, | Teopernyeckoe ofyuenne OK 07
CTpoeHue IlosiBieHue U pa3BUTHE OPTaHUYECKOW XUMHUHU Kak Hayku. [Ipenmer oprannueckon xumuu. Mecto u
HOMEHKJIATYPA |3HayeHUE OPraHMYECKON XMMHUH B CHCTEME €CTECTBEHHBIX HayK.
OPraHMYeCKUX | XYMUYECKOE CTPOCHUE KAK IOPSANOK COCIUHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJCHTHOCTH.
BellecTs OcHOBHBIE NTOJIOKEHHSI TEOPUM XMMHUYECKOTO CTPOEHUSI OpraHudeckux coenuHeHuit A.M. bytieposa.
VYriepoaHslid CKEJIET OPraHUYeCKON MOJIEKYJbl. 3aBUCUMOCTh CBONCTB BEIIECTB OT XHWMHUYECKOTO
CTpOEHMS MOJIEKYJ. M30Mepus U U30MepHI. 2
[lonstne o ¢yHkuuoHanpHOW rpynme. Pamukan. IlpuHnmnel kimaccuUKaul  OPraHUYECKUX
coequHeHUN. MexnyHapoiHas HOMEHKJIAaTypa W IPHUHLUUIBL HOMEHKJIATYPbl  OPraHUYECKUX
COECIMHEHU.
[TonsaTue 06 a30TCoAEpKALIMX COEAUMHEHUSIX, ONOJIOTUYECKH aKTUBHBIX BELECTBAX (YIJIeBOAAX, KUPaX,
OeJIkax U Jp.), BEICOKOMOJIEKYJISIPHBIX COETUHEHUSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)
IIpakTHYecKkue 3aHATHA
HoMmeHknatypa OpraHMYecKMX COCIUHEHHUN OTIENbHBIX KJIACCOB (HACHIIIEHHBIC, HEHACBHILICHHBIE M
apoOMaTHYECKHE YIJIEBOJIOPOAbI, CIIUPTHI, (PEHOINBI, albJErU/Ibl, KETOHbI, KAPOOHOBHIE KUCIOTHI U Jp.)
CocraBieHne NOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (DOPMYJ OpPraHMYECKUX BELIECTB OTIEJIBHBIX 2
KJIACCOB, HCIOJIb3YS UX Ha3BaHUS IO CUCTEMAaTHMYECKONM M TpPUBUAIBHOM HOMEHKJIAType (3THUJIEH,
alleTUIeH, TIHMLEpUH, (eHomn, ¢dopMalbleruja, YKCycHas KHCIOoTa, TNMUIUH). Pacdersl mpocreiiiueit
(dbopMyJIbl OpraHu4eCcKON MOJIEKYJIbI, HCXO0/ U3 AJIEMEHTHOTr0 cocTana (B %)
Tema 4.2. OcHOBHOE coJep:KkaHue OK 01
CaoiicTBa TeopeTnueckoe o6yueHue OK 07
OPraHuveCKMX |PU3UKO-XUMUYECKHE CBONCTBA OPraHUYECKUX COEIUMHEHUN OTAENbHBIX KiIaccoB (0COOEHHOCTH
COeTMHEeHU KJTacCU(UKAIMU U HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U obmas popmyna; u3omepus; 2
¢du3nyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOITYUYEHHUS]):
— TpeJeNbHbIE YIIIeBOAOPOAbI (aJkaHbl M LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBIIUIEHHOCTH M ObITY. CBOMCTBA MPUPOIHBIX YTIIEBOJOPOIOB, HAX0XK/IEHUE B
IIPUPOJE U IPUMEHEHHUE AJIKAHOB; 2

— HempelenbHble (QJIKEHbl, aJKWMHbBl U aIKaJWEHbl) U apoOMaTUYECKue YrieBoaopoAbl. [opeHue
AETHJIEHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOT'O TUNIAMEHU JJIs1 CBAPKU M PE3KH METAJNIOB
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— KUCJIOPOACOepKAIINUe COeAMHEHUSI (CITUPTHI M (DEHOIIBI, KApOOHOBBIC KUCIOTHI M A(UPHI, aTbJACTHIbI
U KETOHBI, >KHPBI, yriaeBoisl). [IpakTHdeckoe TNPUMEHEHHE ATUICHIIUKOJS, TIHICpUHA, (eHoa.
[Tpumenenue Gopmanpaeruaa, aneTanbAeTHaa, YKCYCHOM KHUCIOTh. Mblla KaK COJM  BBICIINX
KapOOHOBBIX KUCIIOT. MoroIe CBOHCTBA MbLIa

— a30TcoJepXKallie COECOUHEHUs (aMUHBI M aMHUHOKUCIOTHI, Oesiku). BblcOkOMOEKyssIpHbIE
COCIMHEHUS (CHHTETUYECKHE U OMOJIOTHYECKU-aKTHUBHBIC). MOHOMEp, MOTUMEp, CTPYKTYPHOE 3BEHO.
[Tommmepusanus 3TUICHA KAK OCHOBHOE HAIIPABJICHUE €TI0 MUCIOIb30BaHUS.

I'eneTndeckas CBA3b MEXKYy KJIACCAMU OPTraHUYECKUX COCIUHEHUN

I[MpakTuyeckue 3aHATHS

CBoiicTBa OpraHMYECKMX COEJMHEHUH OTAEIbHBIX KJIACCOB (TpUBHAIBHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XUMHUECKUE CBOIMCTBA, CIIOCOOBI MOJIYYEHHUs): MpeAeibHbIe (AIKAHBI U IUKIOAIKAHBI),
HenpeebHbIe (AIKEHbI, JIKMHbBI U aJIKaJMEeHbl) 1 apOMaTHUYECKUE YIIIEBOAOPOAbI, CHUPTHL U (PEHOIIBI,
KapOOHOBbIE ~ KHCJIOTBI W  3QUPHI, aTbACTHIBI W  KETOHBl, AaMHHBI M  aMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COE€OUHEHMS. 3aJaHus Ha COCTaBJICHHE YPaBHEHUN XMMHYECKUX PEaKLHMH C
Y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOCHUS

CocraBneHue cxeM peakiuid (B TOM 4YHCIEe MO TMPEATOKEHHBIM IEMOYKaM MpeBpalleHuit),
XapaKTepU3YIOIINX XUMUYECKUE CBOMCTBA OPIaHUYECKUX COEIMHEHUH OTAENBHBIX KJIACCOB, CIIOCOOBI
X TIOJIyYCHHUS] M Ha3BaHUE OPraHUYECKHUX COEIMHEHWH 10 TPUBHAIBHOM WM MEXIyHAPOIHOU
CUCTEMATUYECKON HOMEHKJIAType.
PemeHne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETHMUECKUX 3aJaHMl Ha CBOMCTBA OPraHUYECKHX
COEJIMHEHUI OTAENbHBIX KJIACCOB

Tema 4.3.
HNnenTunduxanus
OpPraHuYecKux
BelleCTB, UX
3HaAYeHHe "
NpUMEHEeHHe B
OBLITOBOM M
NPOU3BOACTBEHHO
M JeTeJbHOCTH
YeJioBeKa

OcHoBHOE€ CoacpKaHue

Teopernueckoe o0yuenune

buooprannueckue coenuueHus. llpuMenenue u Ouoloruyeckas poib YrieBoaoB. OkucieHue
VIJIEBOJIOB — MCTOYHUK SHEPrHUH JKUBBIX OpraHu3MoB. (OOJacTH TNPUMEHEHHUS aMHUHOKHCIIOT.
[IpeBpamenuss OenkoB muiud B opraHuzMe. buonormyeckue ¢QyHkuun OenkoB. buonmormdeckue
(yHKIIMH KUPOB.

Ponp opranuueckoif XMMHMM B pPELICHMHM MPOOJIEM SHEPreTHYecKod O0e30MacHOCTH, B Pa3BUTHU
MEIUIMHBI, CO3aHUH HOBBIX MaT€pUaJIOB, HOBBIX UCTOUHHUKOB 3HEPIUHU (aJIbTEpPHATUBHBIE HCTOYHUKH
sHeprun). OmnacHOCTh BO3JEHCTBHUS Ha KMBBIE OPraHU3Mbl OPraHUYECKHUX BEIIECTB OTAEIbHBIX
KJIacCOB (YTJIEBOJIOPOAbI, CIIUPTHI, (EHOJIbI, XJIOPOPTraHUYECKHE IMPOU3BOJHBIEC, ANbIETHABI U JIp.),
CMBICJI NTOKA3aTellsl NPEAEIbHO JOYCTUMOM KOHIIEHTPALMH

WnenTudukaiyst OpraHMuecKuX COeIMHEHUN OT/IENbHBIX KJIAcCOB (Ha MpUMepe allbJeTHA0B, KpaxMmaiia,
YKCYCHOM KHCIOTBI, O€IKOB W T.I.) C MHCIOJIb30BaHMEM HX (U3HKO-XUMUYECKHX CBOMCTB U
XapakTepHBIX KaueCTBEHHBIX peakiuid. JleHaTypanus Oenka mHpu HarpeBaHuu. LIBeTHble peakuuu
OenkoB. BO3HMKHOBEHHE AHATUTHYECKOTO CHTHajda C TOYKHM 3pEHHUS] XMMHYECKHX MPOILECCOB MpH

OK 01
OK 07
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NPOTEKAaHUN KAUeCTBEHHOM peakIiuy, MO3BOJISIONIEH HASHTH(PUINPOBATH MPEI0KEHHBIE OPraHNYeCKHe
BelecTBa. Posib OpraHnvecKoil XUMHUH B PEIIEHUH TPOOJIEM MUIIEBOM 0€30IMacHOCTH

KonTposabHas
padora 3

CtpyKTypa U CBOICTBa OPraHUYECKUX BELLECTB

Pa3znea 5.

KuneTnueckue n TCEPMOAUHAMUYCCKUEC 3AKOHOMEPHOCTHU IIPOTEKAHUA XUMHYECCKUX pealclmﬁ

Ckopoctb OCHOBHOE coJiep:KaHue OK 01
xumMu4eckux | TeopeTHueckoe 06ydeHHe OK 07
peaxumi. CKOpOCTh PEAaKIMH, €€ 3aBHCHMMOCTh OT Pa3lM4HBIX (PAKTOPOB: IPHPOIBI PEArMPYIOLIMX BELIECTB,
XUMHYECKOe | \oyrieHTpauy pearHpyloX BEWIECTB, TEMIEPATyphl M ILIOMAIH PEAKLHOHHOH [OBEpPXHOCTIL.
PaBHOBECHE | Tenoppie >)(heKTH XMMMYECKHMX PEAKIMN. DK30- U SHIOTEPMHUECKHE, PEAKIHH.
OGpatuMOCTh peakiuil. XHMMHYECKOE€ PAaBHOBECHE M €r0 CMEIICHHME II0J JEHCTBHEM paslIMYHbIX
(aKTOPOB (KOHIEHTPALMS PEArEHTOB UM IPOAYKTOB PEAKIMH, JABJICHHE, TEMIIEPATYpa) IS CO3JaHHUs
ONTUMAJIBHBIX YCJIOBHUIA IIPOTEKAHUS XUMUYIECKUX mporeccos. [Tpuniun Jle [larense
IIpakTHYeckne 3aHATHS OK 01
PelleHre NMpakTHKO-OPUEHTHPOBAHHBIX 3aJaHUH Ha aHamu3 (DAKTOPOB, BIMSIOIIMX HAa H3MEHEHHE OK 07
CKOPOCTH XUMHUYECKOM PEAKIMH, B T.4. C MO3ULHUNA SKOJOTHYECKH LENECO00Pa3HOro MOBEICHHS B ObITY
¥ TPY/IOBOIi IEATENBHOCTH B LEIAX COXPAHEHHUS CBOETO 3I0POBbs M OKPY/KAIOIIEH IIPUPOIHOM CPEIBL.
Pelienre MPaKTUKO-OPUEHTUPOBAHHBIX 3alaHuii Ha mpuMeHenue mnpunuuna Jle-lllatense s
HAXOXKJICHHSI HAIpPABJICHUS CMEIIEHHS PABHOBECHS XMMMYECKOM peakUMd W aHauum3 (aKTopoB,
BIIMSAIONINX HA CMEMICHUE XMMHYECKOTO PABHOBECHS
Pa3znen 6.
PacTBOpbI
Tema 6.1. OcHoBHOE coaep:xaHue OK 01
HonsiTue o Teoperuueckoe oGyuenue OK 07
pacTeopax PactBopenne kak ¢uznko-xumuueckuil mporecc. PactBoprl. CrocoObl NPUTOTOBIEHHS PAaCTBOPOB.
PactBopuMOCTb. MaccoBast 101l PacTBOPEHHOro BemiecTBa. CMBICI TOKa3aTens MPeEIebHO
JOMYCTUMOM KOHIIEHTPAIUK H €T0 HCTIOIb30BAHHE B OIIEHKE DKOJOTHYECKON G€30IacHOCTH.
[IpaBuia SKOJOTHYECKH IEIECOOOPA3HOTO MOBEAEHHS B OBITY W TPYIOBOM JEATENBHOCTH B LENAX
COXPAHEHHUS CBOETO 3JI0POBbA M OKPYKAIOIIEH MPUPOJHON CPEbl; OMACHOCTh BO3JCUCTBUSA HA YKUBBIC
OpPraHU3MBbl OTIPEIEEHHBIX BELIECTB.
Pelenne npakTUKO-OPMEHTUPOBAHHBIX PACUETHBIX 3aJIaHUI HAa PACTBOPHI, UCIIOJIb3yEMbIE B OBITOBOM U
IIPOU3BOJICTBEHHOM JIEATENBHOCTH YEIOBEKA
Tema 6.2. OCHOBHOE CO/IepKaHne OK 01
HccnenoBanue OK 07

Teopernueckoe o0yuenue
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CBOMCTB [IpuroroBieHue pacTBOPOB 3aJaHHOM (MaccoBO#, %) KOHLIEHTpalUUU (C MPAKTUKO-OPUEHTUPOBAHHBIMU
pacTBOpoOB BOIIPOCAMH ) U OIIPEIeTICHNUE CPEIbl BOAHBIX PACTBOPOB. 1
Pemienue 3agad Ha IPUTOTOBJICHUE PACTBOPOB
IIpodeccrnonaiLHO-OPHMEHTUPOBAHHOE COleP:KaHUeE (Coep:KaHUe MPUKJIATHOTO MOIYJIA)
Pa3zpgen 7. 6 OK 01
XuMus B ObITY M IPOM3BOICTBEHHOM 1eSITEJIbHOCTH YeJI0BEKA OK 07
Xumusi B ObITY H |OcHOBHOE coJepKaHHe
n“pomBOHCTBeHHO Teopernueckoe o0yueHue
W ACHTCARHOCTH [y b siie JOCTIDKCHHSI XUMHUYECKON HaYyKH M XUMUYECKON TeXHOJIOTHH. Posib XMMuHM B oOecrieueHun
Heionera HKOJIOTUYECKOM, SHEPTeTUIECKOM U MUIIEeBOI 0€30macHOCTH, pa3BUTUN MeauIMHbL. [IpaBuia noucka u 5
aHaM3a XUMHUYECKONM WH(POpMAIMK W3 Pa3IMYHBIX HCTOYHMKOB (HAay4YHass M Y4eOHO-Hay4yHas
JUTepaTypa, CpeAcTBa MaccoBoi nHpopmanuu, cetb HTepHeT)
IIpakTHYeckne 3aHATHS
[Torick u aHaNM3 KEMCOB O NMPUMEHEHWU XHMMHUYECKHUX BEUIECTB W TEXHOJIOTMHA C y4eToM Oynayien
NpoPEeCCHOHAIBHOW ~ JEATEIbHOCTH MO  TeMaM:  BaXHEHIIME  CTPOUTENbHBIE  MaTepHalbl,
KOHCTPYKLIMOHHBIE ~MaTepuaibl, KpacKd, CTEKJIO, KEepaMHKa, MaTepuaylbl g SJICKTPOHUKH, 4
HaHOMATEPHAJIbl, TEKCTWJIbHBIE BOJIOKHA, HCTOYHHKWA DJHEPrUU, OPraHMYECKHE U MHUHEpaIbHBIC
ynoOpeHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHSL.
3amura: [IpencraBienue pe3yabTaToB pelIeHUs KeHCOB B JopMe MIHH-JIOKJIAIA C PE3CHTAIueH
IIpoMe:xxyTouHasi aTTecTalnus MO JUCHUIJIMHE (3a4eT)
Bcero 76
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3. YCJIOBUS PEAJIM3AIIMA OBIHIEOBPA3OBATEJIBHOMN JUCIHUIJIAHBI

3.1 Marepua/jibHO-TeXHHYeCKOe ofecneyeHne, Heo0XoaAuMoe I
ocyuiecTB/IeHUsI 00pa30BaTeIbHOI0 Mpolecca Mo AUCHHILIHHE

YyeOnast aymutopus (kaOuHeT TPOQPECCHOHATBHBIX MUCHIUIUIAH) IS
MPOBENCHUSI 3aHATUH BCEX BHUIOB, TMPEAYCMOTPEHHBIX 00pa30BaTEIbHOMN
NporpaMMoOii, B TOM YHUCJE TPYIIOBBIX W WHAUBUIAYAIbHBIX KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOM aTTeCTAIINHU:

OcHoBHOE  O0OpyAOBaHHME: TIOCAJOYHBIE MeCTa [0  KOJHMYECTBY
oOy4aronuxcs; pabouee MecTo mpenojaBareis; mkad, yaeOHas T0CKa, CTEHDI,
reorpaguyeckas Kapra.

TexHuueckue cpeicTBa 00yueHus: HOyTOyK, IKpaH, MPOEKTOP

[Tomenienue assi CaMOCTOSITEIbHON PaOOTHI:

bubiuoreka ¢ YMTaIbHBIM 3aJI0M: OMOIMOTEUHBIN POHI.

OcHOBHOE 00O0OpYyJOBaHME: CIHEIHAIU3UPOBAHHAS W y4yeOHas MeOeb,
pabouee Mecto OubmmoTekapsi, kKommbiorep, MOV, OubmmMoreuHas CrolKa,
CTEJUTAXKH, CTEHAbl, OUOMMOTEYHBIM OHJ, IUTa3MEHHas IMaHeNb, KapTHHBI,
MOPTPETHI.

TexHuueckue cpeicTBa OOydeHHs: NMEePCOHAIbHbIE KOMIBIOTEPHI (6 IIT.) ¢
BO3MOXXHOCTBIO MOJKIIOYEHUS K MH()OPMAIIMOHHO-TEIEKOMMYHUKAITMOHHOW CETH
«HTepHer» u oOecrmedyeHueM JOCTyla B DJIIEKTPOHHYIO HHGOPMAIIMOHHO-
o0pa3oBaTeIbHYIO Cpeay.

Akaznemusi obecrieueHa HEOOXOIUMBIM KOMIUJIEKTOM JIMIIEH3MOHHOTO U
CBOOOJTHO PACHpPOCTPAHSIEMOTO TMPOTPAMMHOIO OO€CleueHus, B TOM YHCIE
OTEUYECTBEHHOI'0 MPOM3BOACTBA. [l peain3aluyu MPOrpamMMbl MPEIyCMOTPEHO
CeAyIollee JIMIICH3MOHHOE U CBOOOJHO PacHpOCTPaHIEMOE MMPOrPaMMHOE
obOecrieueHue, B TOM YUCJIE OT€UECTBEHHOTO MPOU3BOICTBRA!

e KopnioparusHas nundopmanuonnas cucrema «kKMC» ACY Y3 «Universys
WS 5».

[TakeT ouCHBIX MPOTpaMM Ha KOMITbIOTEPHI:

e Microsoft Office 2007, 2010, 2016 (Word, Excel, Access, PowerPoint)

e Kaspersky Endpoint Security mist 6usneca Crangaptasiid 500-999 Node 1
year Educational Renewal License»

Oo6HoBIIIEMBIE HH(POPMAITMOHHBIC CIIPABOYHBIC CUCTEMBI:

e  Uudopmanmonno-npaBoBas  cucrema  «lapant™». —  URL:
http://www.garant.ru

3.2. UudopmannoHHoe odecnevyeHue peajn3auuu NporpaMmmbl

JJist peanu3anuu mporpaMMbl UCTIONB3YETCS AIEKTPOHHAS HHHOPMAIIOHHO-
oOpa3oBarenbHasl Cpejia ¢ MPEJOCTABICHUEM MPaBa OJHOBPEMEHHOTO JIOCTYIA HE
MeHee 25 MPOIEHTOB 00yJaromuxcs K udpoBoit (37IEKTPOHHOI) OMOINOTEKE.

DNeKTPOHHBIE 00Pa30BATEIBHBIC PECYPCHI:
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e ObC «YHuBepcurerckas 6ubiamnorexka OHIIaHY;
e OBC «OpaiiTy;

e KopnopatusHasi uapopmarmonnas cucrema «KNUC» ACY Y3 «Universys
WS 5».

3.2.1 OcHOBHBIE MT€YaTHBIE U AIEKTPOHHBIE U3TAHUS
1.Angpunocenosa, M. B. Xumus. ba3ossriii ypoBeHb: 10—11 kmacce : y4eOHHK 115
cpeadHero  obmero  oOpaszoBanusi/ WM. B. AnduHorenoBa, A. B. baOkos,

B. A. IlonnkoB. — 2-¢ wu3xd., ucnp. u jgon. — Mocksa : M3natensctBo HOpaiir,
2026. — 290 c. — (OO1eobpa3oBaTenbHbIi UKIT). — [€KCT : 3JIEKTPOHHBIA //
Oo6pazoBaTenbHas miargopma FOpaiit [caiT]. —

URL: https://urait.ru/bcode/589219

2. Huxumuna, H. I O0mas 1 HEOpraHUYECKasi XUMHS: TEOPETUIECKUE OCHOBHI :
yU4eOHMK W TPAKTHKYM JUIA CpeaHero mpodecCHOHaIbHOro o0pa3oBaHus /
H. I'. Hukutuna, B. W. 'pebenpkoBa. — 2-¢ usm., mepepad. u gom. — MoCKBa :
NznarensctBo FOpaiit, 2026. — 199 c. — (IIpodeccnonanproe oOpa3oBaHue). —
Texcr : snexktponsHbld // OOpazoBarenbHas tuiargopma IOpaitt [caiiT]. —
URL: https://urait.ru/bcode/585650

3.XuMmus :  y4eOHMK [ CpeaHero  mpodecCHOHAIbHOrOo  oOpa3zoBaHus /
1O. A. Jle6eneB, I'. H. ®aneeB, A. M. T'onyber, B. H.IllamoBan; mox oOmiei
penakmueii  I'. H. ®ageeBa. — 3-e¢ wm3m., mepepab. u  gom. — Mocksa :
M3natensctBo FOpaiit, 2026. — 445 c. — (IlpodeccuonanpHoe 00pazoBaHue). —
Tekct : anexktpoHHbit // OOpa3oBarenbHas mmiargopma FOpailt [calT]. —
URL: https://urait.ru/bcode/584524

3.2.2 JIonoaHUTEIbHBIC HCTOUHUKHU

1 OcHoBbl opranumdeckodt xumuu st ctyaeHtoB CIIO : yyeOHO-MeTogmueckoe
nmocoobue : [12+] / A.MW. Xamumroma, T.H.I'pumaesa, T.T.3unkuuena,
M. M. IletpoBa ; mom pea. M. b. Tl'azuzoBa ; KazaHckuli HalMOHAJbHBIN
MCCIIEIOBATENIbCKUM TEeXHOJOTM4YeCcKui yHuBepcutreT. — Kaszanp : KaszaHckuii
HAIMOHAIBHBIA HCCIEA0BaTEeNIbCKU TexHojorudeckud yHuBepcutetr (KHUTY),
2023. - 272 C. : WII., Ta0I. -
URL.: https://biblioclub.ru/index.php?page=book&id=721104

2. Illlepbaxos, B. B. O6mas xumus. COOpHHMK 3ajad : Y4EOHUK JIsI CPEAHEro
npodeccuoHanbHoro  obpazomsanusi/  B. B. IllepbakoB,  H. H. bap6otuna,
K. K. Bnacenko. — 2-e u3n., nepepad. u qon. — Mocksa : M3gatensctBo FOpaiir,
2026. — 139 c¢. — (IIpodeccuonanpHoe oOpa3zoBanue).— TEKCT : IEKTPOHHBIH //
OOpazoBaTenbpHas matgopma Opaiit [caiiT]. —

URL: https://urait.ru/bcode/586739
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3 [nunka, H.JI. O6mas xumus : y4yeOHHMK JJIsl CpelHero mpogeCcCHOHAIBLHOTO
obpazoBanus / H. JI. 'nunka ; mox penakmueii B. A. Ilonkora, A. B. babkoBa. —
20-e u3a., mepepad. u gon. — Mocksa : M3narensctBo FOpaiit, 2025. — 717 ¢. —
(ITpodbeccuonanbHoe oOpazoBanue). — [eKCT : 3NeKTpoHHBIN // OOpa3zoBaTenbHas
mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/569091

4. KOHTPO.Ib 1 OHIEHKA PE3YJIbTATOB OCBOEHUSI
OBHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI

KoHTpoib W oOmEeHKa pe3yJbTaToB OCBOCHHS 0O0IIe00pa3oBaTeIbHOM
JUCIHHMIUIMHBL ~ PAcCKPBIBAIOTCS  4Yepe3  TUCIUIUIMHAPHBIE  Pe3yJbTaThl,
HarpaBJeHHbIC Ha (GOPMHUpPOBAHUE OOIMMX U MPOGECCHOHATBHBIX KOMITCTCHITUN
10 pa3JiesiaM U TeMaM COJIepKaHMsI yaeOHOro MaTepHaa.

Ne | OK/IK | Moayas/Pa3znen/Tema | Pesyabrar THunbl OeHOYHBIX
00yueHust MepPOoNPUATHIH
| OCHOBHOe co/Iep:KaHue
1 Pa3nen 1. OcHOBBI PopmyIMpOBATH
CTPOEHMS BellecTBa 0a30BbIC MOHATHS U
3aKOHBI XUMUU
1.1 | OK 01 CrtpoeHue aToMOB CocraBnsTh 1. Tect «Ctpoenue
OK 07 XUMHYECKUX XUMHUYECKHE aTOMOB XUMHYECKHUX
AJIEMEHTOB | Mpupoaa | GopMyIbl AJIEMEHTOB M MPUPOIA
XUMHUYECKOHN CBS3H COEIMHEHUN B XUMHUYECKOH CBS3M».
COOTBETCTBHUH CO 2. 3ajaum Ha COCTaBJIEHUE
CTETCHBIO XUMHUYECKUX POpMYIT
OKHUCIICHUS JIBYXaTOMHBIX
XUMHYECKHUX coeMHeHuM (OKCUIOB,
AJIEMEHTOB, UCXOS Cynb(pUI0B, TUAPHUIOB U
13 BAJIEHTHOCTHU U T.IL.).
ANEKTPOOTpHIIaTeNbH | 3. 3a1aHus Ha
ocTH HCIIOJIb30BaHUE

XUMHYECKON CUMBOJIMKU
Y Ha3BaHMUU COCIUHEHUN
110 HOMEHKJIAType
MEKTYHapOAHOTO CO03a
TEOPETUYECKON 1
MPUKIIATHON XUMUHU U
TPUBHUAIILHBIX Ha3BaHUM
JIISI COCTaBIICHUS
XUMUYECKHX (hopmy
JIBYXaTOMHBIX
coeTMHEHUH (OKCHJIOB,
Cynb(hUI0B, THAPUAOB U
T.I.) U APYTUX
HEOPraHUYECKUX
COECUHEHNN OTAEIbLHBIX
KJ1acCOB

1.2 | OKO01 Ilepnonnueckuii 3akoH | XapakTepHu30BaTh 1. Tect «Metannuyeckne
OK 07 u tabmuna J[. 1. XHMHYECKHE / HEMETaTNYCCKHIE
Menneneena 3JIEMCHTEI B CBOICTBA,
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COOTBETCTBUH C UX
ITOJIO’KCHUEM B
MePUOINYECKOMN
CHCTEME
XUMHUYECKHX
anemenTtoB J[.W.
Meunpeneesa

AJEKTPOOTPHULIATEIBHOCTh
U CPOJICTBO K 3JIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHHUEM
U MOJIOKCHUEM B
MEPUOIUYECKON CUCTEME
XAMHYECKHX DJICMCHTOB
JI.1. MennaeneeBay.

2. IlpakTrueckue 3a1aHus
Ha YCTAHOBJICHUE CBSI3U
MEXIY CTPOCHHEM
aTOMOB XMMHUUYECKHX
3JIEMCHTOB U
MEPUOINYECKUM
N3MEHEHHEM CBOMCTB
XHUMHYECKHUX 3JIEMEHTOB U
UX COCIMHEHUH B
COOTBETCTBUH C
MMOJIOKEHHUEM
Ilepnonnueckoi cucreme.
3. IlpakTuxo-
OPUEHTHUPOBAHHBIC
TEOPETUUYECKHUE 3aaHus
Ha XapaKTepHU3aIUIo
XHUMHYECKHUX 3JIEMEHTOB:
«MeTtammueckue /
HEMeTaJJINYSCKHUE
CBOMCTBA,
ANEKTPOOTPULIATENBHOCTD
U CPOJICTBO K DJIEKTPOHY
XHUMHYECKHX DJIEMCHTOB B
COOTBETCTBUE C UX
ANIEKTPOHHBIM CTPOCHUEM
U MOJIOKEHUEM B
MEPUOIUUECKON CUCTEME
XHUMUYECKHX DJIEMCHTOB
JI.1. MeHnaeneeBa»

Pasznea 2.
XuMuuecKue
peaxkiuun

XapakTepru3oBaTh
TUTIBl XUMUYECKUX
peakuui

KonTponbnas padbota
«CtpoeHue BeliecTsa 1
XUMHYECKHE PEAKIIAN)

2.1

OK 01
OK 07

TuIbl XUMHYECKUX
peaKkuuit

CocTaBmisITh peakuuu
COCIMHCHMUS,
pa3oXKeHus,
oOMeHa, 3aMeIeHHS,
OKHCITUTEIBHO-
BOCCTAHOBUTCIIBHBIC
peaxiuu

1. 3agaun Ha cocTaBIEHUE
YpaBHEHUU PEAKIUN:
COCIMHCHMS, 3aMCIIICHHUS,
pasnokeHus, oOMeHa
OKHCIIUTECIBHO-
BOCCTAHOBUTEILHBIX
peakuuii ¢
HCIIOJIL30BaHUEM METOIa
AIIEKTPOHHOTO OanaHca.
2. 3agaun Ha pacyeT
MAaCCHI BEIIESCTBa HUJIN
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00BéMa

ra3oB [0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY
OJIHOTO M3 YYaCTBYIOIIUX
B PEaKLIMU BEILECTB;
pacdEThI

Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MPOAYKTOB PEAKIINH, €CITH
OJIHO M3 BEILIECTB UMEET

PUMECH
2.2 DIIEKTPOIUTHYECKAS CocCTaBiIiATh 1. 3amanus Ha
JUCCOLIUAIIUS U ypaBHEHUS COCTaBJICHUE
MOHHBII 0OMEH XUMHYECKHUX MOJIEKYJISIPHBIX U MOHHBIX
peakIy HOHHOT'O peakiuii ¢ yyactruem
oOMeHa C yyacTueM KHCIIOT, OCHOBaHUH U
HEOPTraHUYECKHUX COJICH, YCTaHOBJICHUE
BEIIECTB M3MEHEHUS KUCIIOTHOCTH
cpelibl
3 Pa3pnen 3. Crpoenne u | Hccienosars KontposbHas pabora
CBOMCTBA cTpoeHue u cBoiictBa | «CBoMCTBa
HEOPraHHYeCKUX HEOPraHUYECKUX HEOPraHUYECKUX
BellleCTB BEIIECTB BCIICCTBY
3.1 | OKO01 Knaccudukanus, Knaccudumnuposats 1. Tect «HomeHnknatypa u
OK 07 HOMEHKJIaTypa U HEOpraHUYEeCKHe Ha3BaHUE
CTpOCHHE BEIIIECTBA B HEOPraHUYECKUX BEIIECTB
HEOPTraHUYECKHUX COOTBETCTBHUU C HX UCXOJIS U3 UX
BEIICCTB CTpOEHUEM XUMHUYECKOH (OpMYIIBI

WM COCTaBJIEHUE
XUMUYECKOH (pOopMyIIBI
UCXOJS U3 Ha3BaHUs
BELIECTBA 10
MEXIyHAPOAHOW WIIN
TPUBHAIIBHOU
HOMEHKJIAType».

2. 3ajauym Ha pacyer
MaccoBOM J0JIH (Macchl)
XMMHYECKOTO DJIEMEHTA
(coenuHeHUsT) B MOJIEKYJIE
(cmecn).

3. [IpakTuueckue 3agaHust
10 KJ1accu(uKau,
HOMEHKJIAType U
XUMUYECKUM (opMyIam
HEOpPraHMYECKUX BEIIECTB
pa3IMYHBIX KIJIACCOB.

4. ITpakTryeckue 3aJaHust
Ha OIpE/IETICHUE
XUMHUYECKON aKTUBHOCTH
BELIECTB B 3aBUCUMOCTHU
BHJIa XUMHYECKOH CBS3H
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Y TUTA KPUCTAIITNYECKOU
peleTKu

3.2

OK 01
OK 07

DU3NKO-XUMHYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BEIIIECTB

YcranaBiuBaTh
3aBHCUMOCTh
(UBUKO-XUMHYECKUX
CBOMCTB
HEOPTraHUYECKHUX
BEIIECTB OT
CTPOCHHUSI aTOMOB U
MOJIEKYJI, @ TaK¥kKe
THTIA
KPUCTAJUIMYECKOU
peleTKu

1. Tect «OcobeHHocTu
XMMUYECKUX CBOMCTB
OKCHUJIOB, KUCJIOT,
OCHOBaHMM, aM(pOTEPHBIX
TUAPOKCHJIOB U COJIEW.
2. 3amanus Ha
COCTaBJICHUE YPAaBHEHMI
XUMHUYECKUX PEAKLIUN C
y4acTUEM MPOCTHIX U
CIIOXKHBIX
HEOPraHUYECKUX
BEIIECTB: OKCHUJIOB
METAJIJIOB, HEMETAJIJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUH U
amM(OTepHBIX
TUJIPOKCH/JIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOMINX UX
CBOWCTBA U CIIOCOOBI
MOJIyYEHUSI.

3. ITpakTuko-
OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUS
Ha CBOMCTBA U ITOJIyYEHHUE
HEOpPraHMYECKUX BEIIECTB

25




3.3 | OK 01 Nnentudukanuys HUccnenosars 1. [IpakTuko-
OK 07 HEOPraHUYECKHUX KAaueCTBECHHbIE OPUEHTUPOBAHHBIE
BEIIECCTB peaxkuuu 3aJlaHus IO COCTABIICHUIO
HEOPTraHUYECKHUX XUMHUYECKUX PEAKIUH C
BEIIECTB y4acTueM
HEOPraHUYECKUX
BEIIECTB, UCIOJIb3yEMbIX
JUTSI UX WICHTU(UKALINN.
4 Pa3nen 4. Ctpoenune u | Mccienosars KontposbHas padota
CBOMCTBA cTpoeHue u cBoiictBa | «CTpoeHUE U CBOMCTBA
OpPraHu4ecKux OpraHUYECKUX OpPraHUYECKUX BEIIECTB)»
BeLeCTB BELIECTB
4.1 | OKO01 Knaccudukanus, KnaccudumupoBars 1. 3aganus Ha
OK 07 CTPOCHUE U OpraHUYeCcKHe COCTaBJICHHE Ha3BAHUI
HOMEHKJIaTypa BEIIIeCTBA B OpraHNYeCcKHUX
OpraHUYECKUX COOTBETCTBHUU C UX COCIMHEHUH 1O
BEIICCTB CTpPOEHUEM TPUBUAIBHOMN WK
MEXIyHAPOAHOU
CUCTEeMaTUYECKOM
HOMEHKJIATYype.
2. 3amanus Ha
COCTaBJICHUE IOJIHBIX U
COKpAILEHHBIX
CTPYKTYPHBIX (hopMyII
OpPraHUYECKUX BEIIECTB
OTJIEIbHBIX KJIACCOB.
3. 3agaun Ha
ornpezesieHue
npocTeiiiien GopmyIbl
OpraHNYeCKON MOJIEKYJIBI,
MCXO/IS U3 DJIEMEHTHOT'O
cocrana (B %)
4.2 | OK 01 CBoiicTBa YcTaHaBiIuBaTh 1. 3aganus Ha
OK 07 OpraHUYECKUX 3aBHCUMOCTh COCTaBJICHUE YpaBHEHUU
COETMHEHU I (GUBUKO-XMMHUYECKUX | XUMUYECKHX PEAKIIHi ¢

CBOMCTB
OPraHUYeCKUX
BEIIIECTB OT
CTPOEHUSI MOJIEKYJI

y4aCTHEM OpPraHUYECKUX
BENIECTB HA OCHOBAHUU
MX COCTaBa M CTPOCHMUSI.
2. 3amaHus Ha
COCTaBJICHUE YPAaBHEHMI
XUMHUUYECKUX PEaKIUH,
WJUTIOCTPUPYIOIIHNX
XAMHUYECKHE CBOWCTBA C
YYETOM MEXaHU3MOB
MPOTEKAHUS TaHHBIX
peaKuuii U TeHETUYECKOU
CBSI3U OPTraHUYECKUX
BEILIECTB Pa3HBIX KJIACCOB.
3. PacyeTHbIe 3a/1a4u 1O
YPAaBHEHUSAM PEAKIUi C
y4aCTHUEM OpPraHUYECKUX
BEIIECTB.
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4.3 | OK 01 Nnentudukanuys HUccnenosars 1.IIpakTuko-
OK 07 OpraHUYEeCKUX KaueCTBECHHBIC OPUEHTUPOBAHHBIE
BEIIIECTB, X 3HAUCHHE | PEeaKkLUu 3aJJaHUs 10 COCTaBJICHUIO
U IIPUMEHEHHUE B OpraHUYECKUX XUMHUYECKUX PEaKLUi C
OBITOBOI U COEMHEHUN y4acTHEM OpPraHUYECKHUX
IIPOU3BOJICTBEHHON OTJIE/IbHBIX KJIACCOB | BEILECTB, B T.4.
JeSITebHOCTH UCTIONb3YEMBIX Ul UX
4esioBeKa uaeHTHPUKAIUHN B OBITY U
IPOMBIIIJICHHOCTH.
5 Pa3znea S. XapakTepu3oBaTh
Kunernyeckue u BIIUSTHUE PA3JIMYHbIX
TepMoauHAMHUYeCKHe | (PaKTOpOB Ha
3aKOHOMEPHOCTH paBHOBECHE U
IPOTEKaHUs CKOpPOCTh
XUMHUYECKHUX PEAKIIUM XUMHUYECKHUX
peaxkiun
3) OK 01 CKopoCTh XMMHUYECKUX | XapaKTepHu30BaTh [TpaxTuko-
OK 07 peakuuii. XUMHUYeCcKoe | BIUSHHE OpUEHTUPOBAHHBIE
paBHOBECHE KOHLEHTpaluu TEOPETUYECKHE 3a/1aHUS
pearupyomux Ha aHanu3 (pakTopos,
BELIECTB U BIIUSIIOLIUX HA U3MEHEHHE
TeMIeparypbl Ha CKOPOCTH XUMHUYECKOM
CKOpPOCTh peakuuu. [IpakTuko-
XUMUYECKUX OpPUEHTHPOBAaHHbIE
peaxkuuit 3aJlaHUs Ha IPUMEHEHHE
XapakTepru3oBaTh npuniuna Jle-Illarense
BIUSIHUE U3MEHEHUS | JUUISl HAXOXKJICHUS
KOHILIEHTPaLu1 HalpaBJIeHUs CMELICHUs
BELIECTB, pEaKLuu paBHOBECHSI XUMUYECKON
Cpelsl U peaKuuy 1 aHaIu3
TEeMIIEpaTypbl Ha (GakTOpOB, BIMSIOMIMX Ha
CMEIIIEHNE CMEILEHNE XUMHYECKOTO
XUMHUYECKOTO paBHOBECHS
pPaBHOBECHSI
6 Pa3nen 6. PacTtBopsbl Hccenenosars
VICTUHHBIE PACTBOPHI
C 33JJaHHBIMU
XapaKTePUCTHUKaMHU
6.1 | OKO01 [TonsiTHEe 0 pacTBOpax Pasmnuares ucturHeie | 1. 3agaun Ha
OK 07 pacTBOPHI IIPUTOTOBJICHUE
6.2 | OKO01 UccnenoBanue UccnenoBarh PacTBOPOB.
OK 07 CBOMCTB PacTBOPOB ¢dusuko-xumuueckue | 2. [Ipakrtuko-
CBOWMCTBA HCTUHHBIX | OPUEHTHUPOBAHHBIE

pacTBOpOB

pacyeTHbIE 3a7jaHus Ha
JIUCTIEPCHBIE CUCTEMBI,
UCIOJIb3YEMbIE B OBITOBOM
Y POU3BOJCTBEHHOM
JIeITEeILHOCTH YeJOBeKa

IIpogeccrnonaIbLHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAEepPKAHUE IIPUKJIATHOTO

MOAYJIsT)

27




Pazgen 7. OueHuBaTh 3ammra Kefica (¢ ydeTom
Xumus B ObITY H [IOCIEACTBUS Oynyiei
NMPOU3BOJACTBEHHOMI OBITOBOM U npo¢eCCHOHAIBHON
NeATeIbHOCTH MIPOU3BOJICTBEHHOMN JIeATEITLHOCTH)
yeJioBeKa JESITEIbHOCTH
YEJI0BEKA C MO3ULIMI
AKOJIOTMYECKOM
0€301acHOCTH
OK 01 Xumus B ObITY U OrneHuBaTh Keiic (¢ yuerom Oymymiei
OK 07 IIPOU3BOJICTBEHHOM MOCJIEACTBHUSI npodeccuoHaTbLHON
NEITEILHOCTU OBITOBOI U nesTebHOCTU Jn3aiiH
YyesoBeKa MIPOU3BOJACTBEHHOMN (o oTpacisam))
JESITEIIbHOCTH BosmoxHbIe TEMbI
YeJI0BEKa C MO3ULUN | KEHCOB:
AKOJIOTMYECKOM 1. Ilotenyienue kuMara u
0€301acHOCTH BBICBOOOK/ICHUE Ta30BBIX

THJIPATOB CO THA OKEaHa.
2. Bynymue matepuansl
JUId aBUa-, MalllMHO- U
pruOOPOCTPOCHHUSI.

3. HoBble MaTepuansl s
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PacTUTENBHBIX
penapaToB
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