JlenaprameHT 0Opa30oBaHus U HayKd TIOMEHCKOW 00J1acTH
I'ocynapcTBeHHOE aBTOHOMHOE TTPO(hecCHOHATTLHOE 00pa3oBaTeIbHOE
yapexaeHue TroMeHckou oonacti «ToO0NbCKU METUITMHCKUN KOJUIEK
nmMmenn Bonoau ConnmaTosay

Ipunoowcenue 2.12 k Ol [ICC3 no
cneyuanrbHoCmu
33.02.01 ®apmanns

PABOYAS ITIPOTPAMMA YUYEBHOU JUCITATIIMHBI

IA.01 Xumus

2022



Pabouas mporpamma yuebnoil mucumruinabl I1J[.01 Xumwus pazpaborana Ha OCHOBE
denepallbHOTO TOCYAApCTBEHHOrO oOpa3oBaTenbHOrO craHgapra (mamee - @OI'OC) mo
CHEIMAILHOCTH CpeaHero npodeccuoHanbHoro oopasopanus (manee CIIO) 33.02.01 dapmarwst

(Ne 449 ot 13.07.2021 1.).

Opranusanusi-pa3padoT4uk:

T'AIIOY TO «Toboabckuit MegunuHCKUi koitemk uM. B. CongaroBay

Pa3pabGorunk:
Kopnaxosa JIr060Bb AllekceeBHa, IPeogaBaTeib

PacemoTpeHo Ha 3aceanny COINIACOBAHO
MK N ) Meagfor — GubamoTeKaph

[Ipotokon Ne f ot «# »

7 D S N > ¥
PN Beghe il

YTBEPKJIAIO
3am. 1(10;7’110 YIIP
AT D B Xazuena

wolf oy & ’:

_pe 202
[pencematems MK [Hlymunosa O.B.

1 o/
/

2027 r.

« v _ 00 20,



COJAEP)KAHUE

1. OBIIASI XAPAKTEPUCTHKA PABOYEI TPOTPAMMBI YYEBHOM
JUCHUIINHBI

2. CTPYKTYPA Y COJAEPKAHUE YUYEBHOM JUCIIUILINHBI
3. YCJIOBHA PEAJIN3AIIMA YYEBHOM U CHUILIVHBI

4. KOHTPOJIb ¥ OHEHKA PE3YJBTATOB OCBOEHHMS YYEFHOI

JUCHUTIIMHBI

cTp.

13

26

26



1. OBUIASI XAPAKTEPUCTHUKA PABOYEIl IPOTPAMMBI YUEBHOI
T CIATITAHBI

1.1. MecTO JUCUMILIIMHBI B CTPYKTYpPe OCHOBHO# 00pa30BaTe/IbHOM NMPOrpaMMBbl:

Vuebnas gucummummHa [1J[.01 Xwmus sBiasgercs o00s3aTeIbHOM YacThlO  ITUKIIA
npoGMIBHBIX TUCHUIUIMH 00pa3oBareibHOM mporpammbsl B coorBercTBUH ¢ PI'OC CIIO mo
crenuranbHocTy 33.02.01 dapmarus.

1.2 He.]'II/I U IUIAHUPYEMBIC PE3YyJIbTAaThl OCBOCHUS NUCHUIIIMHBI
B paMKax IporpaMmbl yqe6H0171 JAUCHUITIIMHBI O6y‘laIOH_[I/IMI/IC$I OCBAaMBAKOTCA YMCHUA W 3HAHUS,

o6mue xomrnerennuu (OK), muanoctusie pe3ynbraTsl (JIP).

Kon ITIK,
OK, JIP YMmenusa 3HaHug




OK 01,
OK 02,
OK 04,
OK 07,
JIP 04,
JIP 05,
JIP 07,
JIP 09,
JIP 10

- BJIAJIETh CUCTEMOM XUMHUYECKUX 3HAHHH,
KOTOpas BKJIFOYAET: OCHOBOIIOJIATAtOIINAE MIOHATHS,
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMHH,
(hakTOJIOTHUECKHUE CBEACHUS O CBOMCTBAX, COCTaBe,
MOJIy4eHUU U 0€30MaCHOM MCIOJIb30BaHUHU
BOKHEHIINX HEOPTaHUYECKUX U OPraHUYECKUX
BEILIECTB B OBITY U MPAKTHYECKOU JIEATCTLHOCTH
YeJIOBCKA;

- YMETh BBISIBIISAT XapaKTepHbIC MPU3HAKU U
B3aUMOCBS3b U3YUYCHHBIX IMOHITUH, TPUMEHSTh
COOTBETCTBYIOIIME MOHATHS MPU ONTUCAHUU
CTPOEHHUS U CBOMCTB HEOPTAHUUECKUX U
OpraHUYECKUX BEUIECTB U UX MPEBPAICHUH;
BBIABJIATH B3aHMOCBSA3b XUMUUECKHUX 3HAHUM C
MOHATUSAMHU U MPEICTABICHUAMHU JIPYTUX
€CTECTBEHHOHAYYHbIX IIPEIMETOB;

- YMETh YCTAHABJIMBATH MPUHAIIICKHOCTH
M3y4YEHHBIX HEOPTaHUUECKUX U OPraHUYECKHUX
BEILIECTB K OINPEEIICHHBIM KJIaCCaM U IPyIIaM
COCJIMHEHHH, XapaKTepU30BaTh UX COCTAB U
BOKHEHIIME CBOMCTBA; ONPEIEIATh BUIbI
XUMUYECKUX CBS3EH, THUIBI KPUCTAITTNYECKUX
PENIETOK BEIIECTB; KJIACCH(PUIIMPOBATh XUMHUCCKHE
peakuuy;

- chopMHUpPOBATH MPEJCTABICHUS: O
MaTepuaIbHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSX U
MMO3HABAEMOCTH SIBJICHUI MPUPOJIBI; O MECTE U
3HAQYEHUH XUMUH B CHCTEME €CTECTBEHHBIX HAayK U
ee poiu B 00ecrieueHuH YCTOMUYHNBOTO PAa3BUTHUS
YelI0OBEYECTBA: B PEIICHUH MPOOIEM IKOTOTUIECKOMH,
SHEPreTHYECKOH U MUIIEBON 0€30MacHOCTH, B
Pa3BUTUU MEAULMHBI, CO3/IaHUH HOBBIX MAaTepUaoB,
HOBBIX HICTOYHHKOB SHEPTUH, B 00ECTICUeHUU
palMOHAIBHOTO MPUPOIONOIB30BAHUS, B
(hopMHUPOBaHUM MUPOBO33PEHUS U OOIIEH KYIbTYPHI
YyeJIoBeKa, a

-BaKHEHIIINE
XUMHUYECKHUE TTOHSATHS:
BEILIECTBO, XUMHUYECKHUM
3JIEMEHT, aToM,
MOJIEKYJIa,
XHMHUYECKas CBSI3b,
BaJICHTHOCTb, CTCIICHb
OKMCJICHMUS,
YIJIEPOJHBIN CKEJET,
(yHKIIMOHAIbHAS
rpyIma, U3oMepus,
TOMOJIOT U,
-NIEPUOANYECKHI 3aKOH
U XapaKTEPUCTUKY
3JIEMEHTOR
MEPUOINYECKOMN
cucremsl [I.U1.
Menneneena; -
OCHOBHBIE TEOPUU
XUMUU:

XUMHYECKOH CBS3H,
CTPOCHUS
OpraHUYECKUX
BENIECTB; ~OCHOBBI
TEOPUH MPOTEKAHUS
XUMHUYECKUX
MPOLECCOB;

-CTPOCHHE U
pEaKIMOHHbIE
CIIOCOOHOCTH
HEOPTraHUYECKUX U
OpraHUYEeCKUX
COEIMHEHUI;

- XUMHYECKHE CBONCTRA
OCHOBHBIX KJIACCOB
HEOPTaHWYECKHUX U




TaKXe PKOJOTHYECKH 00OCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3J10POBbIO U
MIPUPOAHOM CPENIE; - YMETH BBISBIATH
XapaKTepHbIC MPU3HAKU U B3aUMOCBS3b
W3yYECHHBIX MMOHITUH, TPUMEHSThH
COOTBETCTBYIOLIME MMOHATHUS [IPU ONMCAHUU
CTPOEHUS U CBOMCTB HEOPraHUYECKUX U
OPraHUYEeCKHUX BELIECTB U UX
MIPEBPALLECHU; BBIABIATH B3aUMOCBS3b
XUMHYECKHUX 3HAHUU C ITIOHATHAMHU U
MPEJCTABICHUSAMU APYTUX TPEAMETOB IS
0osiee 0CO3HAHHOI'O NOHUMAaHHUS U
00BSCHEHUS CYIIHOCTH MaTepPHAIbLHOTO
€IMHCTBA MUPA; UCIIOJIb30BATh CUCTEMHBIE
XHUMUYCCKHE 3HAHUS 111 OOBICHCHHS U
MIPOTHO3UPOBAHMUS SIBIICHUHN, UMEIOLIUX
€CTECTBEHHOHAYYHYIO IPUPOJLY; - YMETh
HCITOJIF30BaTh HAUMEHOBAHUS XUMHUYECKHUX
COEIMHEHUI MEXIyHapOIHOTO CO3a
TEOPETHYECKON U NPUKIIATHON XUMHH U
TPYBHUAJIbHbBIC Ha3BAHUS BEILIECTB,
OTHOCSIIIUXCA K U3YYEHHBIM KJIaccaM
OPraHUYEeCKUX U HEOPTraHUYECKUX
COEIMHEHUI; UCII0JIb30BAaTh XUMUYECKYIO
CUMBOIIMKY JJIsl COCTaBIEHUS POopMyT
HEOPraHUYECKUX BEILECTB, MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (POPMYIT OPraHUYECKUX
BEILIECTB; COCTABJISITh YPABHEHUS
XAMHYECKUX PEaKIUi U PACKPbIBaTh UX
CYIIHOCTb; MOJATBEPKIaTh XapaAKTEPHbIE
XUMHYSCKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMH U
3aMUACSIMU YPABHEHUN XUMUYECKUX
pEeaKIuii;

- YMeTb Ki1accu(UuIupoBaTh
HEOPraHWYECKUE U OPTaHUYECKHE BEIIECTBA
Y XMMHYECKHE PEAKIUU, CAMOCTOATEIILHO
BBIOMPATh OCHOBAHUS M KPUTEPUU TSI
KJIaCCU(UKAIUU U3YUaEMbIX XUMHUECKUX
00BEKTOB; XapaKTepU30BaTh COCTAB U
BaKHEHIIIE CBOMCTBA BEIIECTB,
MIPUHAJIEKAIIUX K ONPEICTECHHBIM KJIaccaM
Y TpYIIaM COEAUHEHUIN; TPUMEHATh 3HAHUS
0 COCTaBe U CBOMCTBAX BENMISCTB JJIS
SKCIEPUMEHTATBbHON MTPOBEPKH THIIOTE3
OTHOCHUTEJILHO 3aKOHOMEPHOCTEN
MPOTEKAHUS XUMHUECKUX PEAKIUU U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX
OCYILIECTBJIEHUSI;

OPraHUYEeCKUX COCIUHEHUM; -
CHOCOOBI TTOTyYCHHS
HEOPTraHUYECKUX U OPTaHUYCCKUX
COEMHEHU I

- IIEHHOCTh qyKOT0 u
COOCTBEHHOTO TPY/Ia;

- XMMHUKOBCOOTCUECTBEHHUKOB
U MX BKJIa] B HAYKY;

- 3HATh O

PUOPUTETHOM 1IEHHOCTh JTMUYHOCTH
YeJI0BEKa;

- npaBWia  3J0pOBOTO  H
6e3omacHOro 00pas3a JKU3HH, CIIOpTa




- yMETh MOATBEPKAATh Ha
KOHKPETHBIX MPUMEPAX XapakTep
3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH
OPraHMYEeCKUX COCIMHEHUN OT KPATHOCTH U
THIIa KOBAJIEHTHOM CBSI3H, B3aUMHOI'O
BJIUSIHUS ATOMOB U TPYIIIT aTOMOB B
MOJIEKYJIaxX; a TAK)Ke OT 0COOEHHOCTEH
peanu3alnuu pa3TuyHbIX MEXaHU3MOB
MPOTEKAHUS PEaKIU;

- YMETh XapaKTepHU30BaTh
AJIEKTPOHHOE CTPOCHUE aTOMOB ¥ HIOHOB
XUMHYECKUX 3JIEMEHTOB 1-4 mepruoaoB
[Tepuoanueckoii cucremsl [1.1.
MeHzeneeBa 1 UX BaJICHTHBIC
BO3MOKHOCTH; OOBSICHITh 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB







XUMHUYECKHX 3JIEMEHTOB U 00Pa3yeMbIX UMHU
COCIMHEHUH 10 NIEPUOaM U I'PYIIIIAM;

- YMETh aHATU3UPOBATH XUMUYECKYIO
UH(POPMALINIO, TIOTYIaeMYIO U3 Pa3HBIX
UCTOYHUKOB; - YMETh IPOBOJAUTH PACUEThI IO
XUMHUYECKUM (hopMyJiaM U ypaBHEHUAM
XMMHUYECKHX PEaKLUil ¢ UCII0Ib30BaHUEM
(bU3MYECKUX BEJITMUMH, XapaKTEePU3YIOIINX BELIECTBA
C KOJINYECTBEHHON CTOPOHBI; UCII0JIb30BaTh
CHCTEMHBIE XUMUYECKUE 3HAHUS IS IPUHSATHS
pelLIeHN B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHUEM;

- YMETb CaMOCTOSITENIbHO IUIAHUPOBATh U
MPOBOJUTH XUMHYECKHI AKCIIEPUMEHT C
coOIroIcHUEM ITpaBUJl O€30MaCHOT0 O0pAaILEHUs C
BEILIECTBAMH U JIAOOPATOPHBIM 000pPYyOBAaHHUEM,
(opMynHupOBaTh LIEIH UCCIIEI0BAHUS,
NPEIOCTABISATH B Pa3IMYHON (OopMe Pe3ybTaThl
IKCIIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATh MX
JIOCTOBEPHOCTb;

- YMETh OCYUIECTBJIATH LEeJICHAIPaBICHHBIM
MOUCK XUMUYECKON MH(POPMAIIH B PA3TUIHBIX
MCTOYHHMKAX, KpUTHUECKU aHAIN3UPOBATh
XUMHUYECKYIO HH(OpMaLINIO, TepepadbaTbIiBaTh €€ U
HCIOIb30BaTh B COOTBETCTBUHM C ITOCTABJICHHOMN
yueOHOI 3a/1aueii;

- BJIAJICTh CUCTEMOM 3HAHUM O METOJax
HAy4HOTO MMO3HAHUS SIBIIEHUN TIPUPO/IBI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax U
YMEHUSMH PUMEHSTh 3TH 3HAHUS [IPU
HKCIIEPUMEHTAILHOM UCCJIEI0BAHUH BEIIECTB U JIJIs1
00BICHEHUS XUMUYECKUX SIBJICHUIH, MMEIOIIUX
MECTO B IPUPOJIC MPAKTUIECKOU IeITEIbHOCTH
YeJI0OBEKA M B IIOBCETHECBHOM KH3HMU,

- c(hopMUPOBATH MPENICTABICHUS O
XUMHYECKOW COCTaBIISIIOIIECH €CTECTBEHHOHAYYHOM
KapTHUHBI MUPA, POJIM XUMHH B I03HAHUU SIBJICHUN
IpUPOJIbI, B POPMUPOBAHUH MBIIUIEHUS U KYJIbTYPHI
JUYHOCTH, €€ PYHKIMOHAIBHOI IrPaMOTHOCTH,
HE0O0XO0IMMOM 15 pelIeHus MPAKTHUECKUX 3aj1au 1
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIIIECHHUS K
CBOEMY 37J0POBBIO U IIPUPOJHOMU CPELE; -  YMETh
co0JII01aTh MpaBUiIa SKOJIOTHYECKU
11€J1€C000Pa3HOr0 MOBEACHUS B OBITY U TPYJOBOMH
JESATEIIBHOCTH B LIEISIX COXPAHEHHS CBOETO
3710pOBBS U OKPYXKAIOLLEH IPUPOIHON CPEIBI;
YYUTBIBaTh ONIACHOCTBH BO3JECHCTBUS HA JKUBBIC
OpPraHU3MBI OIPEJECIICHHBIX BEUIECTB, TOHUMAs




CMBICIJI [TOKA3aTels MPEIEIbHON TOIyCTUMOU
KOHLIEHTPAaLUK;

- YMETh IPOTHO3UPOBATh, AHAIIU3UPOBATH U
OLICHUBATH C ITO3ULIUNA IKOJIOTUYECKON
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0€30I1aCHOCTH MOCJIEACTBUSA OBITOBON U
MIPOU3BOJICTBEHHOMU JCSITETLHOCTH YEIIOBEKA,
CBSI3aHHOH C MepepabOTKON BEIIECTB; HCIIOIH30BATh
MOJIyYEHHBIEC 3HAHUS JUIsl IPUHSATHS TPAMOTHBIX
pelieHuit mpooOieM B CUTYaIUsIX, CBI3aHHBIX C
XUMUEH;

- YMEeTh OCO3HABATh OMIACHOCThH BO3ACHCTBHSI Ha
JKUBbIE OpraHU3MbI OIPEJICIICHHBIX BEIECTB,
MMOHUMAsI CMBICIT TIOKA3aTeJs PEeIeTbHOM
JOITYCTUMOW KOHIICHTPAIUH, U TTOSICHITH Ha
prMepax CrocoObl YMEHbBIIICHUS U
MPEIOTBPALCHHS UX BPEIHOTO BO3/ICUCTBUS HA
OpraHHU3M 4YeJIOBEKa;

-yMETh 3a00TUTHCS O 3alTUTE OKPYKAIOICH CPeIbl,
COOCTBEHHOM U UyKOM O€30MaCHOCTH, B TOM YUCIIE
udpoBo

Kox OK

OO0mme KoOMNeTeHINH peaTn3alun
NPOrpamMmMbl Y4eOHO# JMCIHIIJIMHbI

OK 01

Breibupate  cmocoObl  pemnenus  3agad4  IpodecCHOHaIbHOU
JIeATETLHOCTH MPUMEHHUTENIBHO K Pa3IMYHBIM KOHTEKCTaM

OK 02

Hcnonp30BaTh COBPEMEHHBIE CPEJICTBA MIOUCKA, aHAJIA3A U
MHTEpIIpeTaluy nHpopMauu 1 UHPOPMaIIMOHHBIE TEXHOJIOTHH
JUTSI BBITTOJTHEHUS 33714 TPO(EeCCUOHATIBHON e TeIbHOCTH

OK 04

DddexTuBHO B3aMMOIEHCTBOBATh U Pa0OTATh B KOJJIEKTHUBE U
KOMaH/1e

OK 07

CopeiicTBOBaTh COXpPaHEHUIO OKPYXKAIOIIEeH cpebl,
pecypcocOepexeHuo, MPUMEHATh 3HaHUS 00 U3MEHEHUH KJIMMAaTa,
MIPUHIUITEI OEPEHKITMBOTO TIPOU3BOICTBA, YPPEKTUBHO JIEHCTBOBATH
B UpPE3BBIYANHBIX CUTYaLIUSIX

Kon JIP

JIN4YHOCTHBIE Pe3yJIbTAThl
peajM3anuy NporpaMMbl BOCIIUTAHUSA

JIP 4

[TposiBnsitoInii ¥ AEMOHCTPUPYIOIIUN yBaKEHUE K JIOASIM TpyIa,
OCO3HAWIIUNA TEHHOCTh COOCTBEeHHOro Tpyna. Crpemsmuiics K
(hOpMHUPOBAHHIO B CETEBOM Cpe/ie JIMYHOCTHO U MPOPECCHOHATHHOTO
KOHCTPYKTUBHOTO «IIM()POBOTO CIIe/a»

JIP S

JleMOHCTpUpyIOIIMM  NPUBEPKEHHOCTh K  POJHOW  KYNIBTYpE,
UCTOPUYECKON MNaMsITH Ha OCHOBe Jo0BM kK Poaune, pogHomy
Hapoay, Majloil poJIMHE, MPUHATHIO TPAaJULMOHHBIX IIEHHOCTEHN
MHOTOHaIlMOHAIBHOI 0 Hapoaa Poccun

JP 7

Oco3HamMil  TPUOPUTETHYIO 1EHHOCTh JIMYHOCTH YEJIOBEKA;
YBaKaIOIUNA COOCTBEHHYIO U UY)KYIO YHUKAJIBHOCTh B PAa3JIMYHBIX
CUTYyallUsX, BO BceX (popmax U BUAAX AEIATEIbHOCTH
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[Tponaranupyromuii mpaBuiia 340pOBOr0 M 0e30macHoro odpasa
JKU3HHM, CIOPTa; MNPEayNpeKIalomuid  Ja1u00 MPeoI0JieBarOIINi

AP 9 3aBUCUMOCTH OT aJIKOrojisi, Tabaka, ICHXOAKTHBHBIX BEIIECTB,
a3apTHHIX Urp U T.1. COXpaHSAIOMNI ICUXOJIOTHYECKYIO
YCTOWYHNBOCTH B CHUTYaTHUBHO  CJIO’KHBIX WIIN
CTPEMUTEIILHO MEHSIOIINXCS CUTYalUsAX
JIP 10 3a0oTAmmiics 0 3alUTe OKPYKAIOLIEH Cpebl, COOCTBEHHON U UYKOM

0e30macHOCTH, B TOM yHciie nu(poBoit
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2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YUYEBHOI
JUCLMUIIINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buna yueOHoii padoThl O0Bem B yacax

O0bem 00pa3zoBaTeJbHOM MPOrPpaMMbI Y4eOHOM TMCIUATIIUHbBI 144 u.

B TOM YHUCIJIE:

TEOPETUUECKHUE 3aHATUS 46

MIPaKTUYECKHUE 3aHITUS 64

nabopaTopHEIC 3aHATHS 30
CamocrosTenbHas padoTa HE MPEyCMOTPEHO
[IpomexyTrouHas aTTecTanus (IK3aMeH) 4




2.2. TemaTH4eCcKHuii IJIaH U co/iePKaHHe Y4eOH O TN CIUIITHHbBI

Koasbl
Haumenosanue Coaeprxanue yueOHOro Mmareprasia 1 GopMbl OPraHM3aNMH 1eSITeIbHOCTH 00y4aI0IINXCS O6bem B | KOMIICTCHIMIA,
pa3aesioB ¥ TeM qacax H THTHOCTHBIX
pe3y/1bTaToB,
(popmupoBanuio
KOTOPBIX
CrnocoocTByeT
3J1eMeHT
NPOrpaMMmblI
1 2 3 4
Pa3nes 1. OcHOBBI CTPOEHUS BellecTBa 8/4
Tema 1.1. Coaep:kanue yueOHOIro MaTepuasa 6/2 OK 01
Crpoenue aToMOB CoBpeMeHHass MOJENb CTPOCHHUS aroMa. JJEKTpOHHas KoH(urypauus atoma. Knaccudukanus 2
XUMHYECKHUX XHUMHUYECKHMX 3JIEMEHTOB (s-, P-, d-35eMeHThI). BaneHTHBIE 271eKTpOoHbI. BalleHTHOCTh. DIeKTpOHHAsS
DJIEMEHTOB U MIPUPO/Ia XUMUUECKOH CBSI3U
1pupoaa JnexTpooTpulaTebHOCTh. KoBaneHTHast CBsI3b, €€ Pa3HOBUAHOCTH U MEXaHU3Mbl 00pa30BaHUs 2
XMMHYECKOH (oOMeHHBIN U TOHOpPHO-aKLenTopHbIi). MoHHas cBa3b. MeTtamnndeckas cBsizb. BogopoaHas cBsizb.
CBA3H Me:xMoeKyaspHble B3auMoeiicTBus. M30Tonbl, 0CHOBHOE U BO30YX/I€HHOE COCTOSIHUE aTOMA,
ruOpuaAn3aIKsl ATOMHBIX OpOuTanen
B ToM 4nciie NpaAaKTHYECKUX 3aHATHIA 2
IIpakTnyeckoe 3ansaTue Nel 2
Pemenne npakTu4eckux 3aJjaHUI Ha COCTABIIEHUE JIEKTPOHHO-Tpaduieckux GopMyIl 2ieMeHToB 1-4
epuoI0B. Pelienue 3a1annii Ha UCMOIb30BAHNE XUMUYECKOW CUMBOJIMKHN Y Ha3BaHUM COCTMHEHUN 10
HOMEHKJIAType MEXIyHapOJAHOTO COI03a TEOPETUUYECKOM U MPUKIAIHON XUMUU U TPUBUAIBHBIX
Ha3BaHMM JUIsS COCTABIICHUSI XUMUUYECKUX (OPMYJI IBYXaTOMHBIX COEAMHEHHUH (OKCHI0B, CYIb(PHUI0B,
TUAPUAOB U T.I1.) U IPYTHX HEOPTaHUYECKUX COEAMHEHUN OTJENbHBIX KJIACCOB
Tema 1.2. Coaepsxanue yueOHOro MaTepuasa 2/2 OK 01
B ToM 4nciie NPaKTHYeCKUX 3aHATHH 2 OK 02
IIpakTH4eckoe 3anAaTHE No2 2
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[lepuoanueckuit
3aKOH U Talyuma
J.11. MenneneeBa

[lepuonnueckas cucrema xumuueckux sneMenToB J[.M. MenaeneeBa. ®u3nueckuii CMbICIT
[Tepuonuueckoro 3akona J[.M. MenzaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX
9JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUHU C MTOJIOKEHUEM

XUMHUYECKOTO AieMeHTa B [lepronnueckoii cucteme. MUpOBO33pEHUYECKOE M HAYYHOE 3HAUCHUE
[Tepuonuueckoro 3akona [I.1. Menaeneesa. [Ipornossl .M. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX DJIEMEHTOB. PellieHne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKHUX 3aJIaHUN Ha
XapaKTEPU3ALUI0 XUMHYECKUX 3JIEMEHTOB «MeTalTnyecKkre / HeMeTaUTMYeCKUE CBOMCTRA,
3IEKTPOOTPHUIIATEIHHOCTD U CPOJICTBO K JIEKTPOHY XUMUYECKUX JIIEMEHTOB B COOTBETCTBHE C UX
SJIEKTPOHHBIM CTPOCHHUEM H TOJI0KEHUEM B IIEPUOIUIYECKON CUCTEME XUMHUECKUX 7eMeHToB 1. 1.
MeHnpaeneeBa

Pazgen 2. XumMuuecKkue peakuuu 22/16
Tema 2.1. Coaepixanue yueOHOro MaTepuasa 16/12
Tuner xumuueckux  KiaccuuKaiys v TUITBI XAMHYECKUX PEAKIINiA C y4aCTHEM HEOPTaHUUYECKUX BelecTB. KomnyuecTBeHHbIC
peaxuuii OTHOIIEHHS B XUMUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHHU M PACUETHI 10 YPABHEHUSIM 2 OK 01
XUMHYECKUX PEAKIUN
MoJb Kak eTMHHIIAa KOJIMYeCTBa BelecTBa. MonspHas Macca. 3aKOHbI COXpPaHEHHsI MAaCChl U SHEPTHH. 2
3akoH ABorajipo. MosnsipHblil 00beM razoB. OTHOCHTEIbHAS IUIOTHOCTD r'a30B. Peakiyu
KOMILIEKCOOOpa30BaHUs C y4aCTHEM HEOPraHMYECKUX BELIECTB (Ha MpuMepe THAPOKCOKOMIUIEKCOB
[IUHKA U aTFOMHUHU)
B ToM uMciie NPaKTHYeCKUX 3aHATHH 12
IpakTuueckoe 3ansaTue Ne3 2
CocraBieHne ypaBHEHUN peakifii COeTMHEHUS, Pa3JIOKEHHs, 3aMellleHHs, OOMeHa. Y paBHEHUS peakui
rOpEHUsl, HOHHOT'O OOMEHa, OKUCIIEHUS-BOCCTAHOBIICHUSI.
IIpakTnueckoe 3ansaTne Ne4 2
PacdeTr KOTMYECTBEHHBIX XapaKTEPUCTUK NCXOIHBIX BEIIECTB U POIYKTOB peaknuu. Pacyer
KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOTYKTa PEAKIIMU COSTUHEHHS, €CITH OHO U3 BEIECTB JaHO B
M30BITKE U/WIIA COACPIKUT TPUMECH
IpakTuueckoe 3ansarue Ne5 2

PacueTr maccoBoil mim 00bEMHOM JTOJIH BBIXO/1Aa MMPOIYKTA PEAKIIMH COSTUHEHUS OT TEOPETHICCKU
BO3MOHOT'0. Pacyer 00bEMHBIX OTHOIIIEHUI Ia30B
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IIpakTuyeckoe 3ansiTue Ne6

Pacuer macchl (00beM, KOJIMUECTBO BELIECTBA) IPOJIYKTA PEAKLIUU, €CIIU OJTHO U3 BEIECTB JaHO B BUJIE
pacTBOpa € ONPEAEIEHHOW MaCCOBOM J0JIEN paCTBOPEHHOIO BELIECTBA

IIpakTH4eckoe 3ansaTHE Ne7 2
YpaBHEHUsI OKUCIEHUSI-BOCcCTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINTENb U BOCCTAHOBUTEND.
OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B IPUPOJE, IPOU3BOJICTBEHHBIX MPOLIECCAX U
KU3HEIESITEIbHOCTH OpraHnu3MoB. OKHUCINTENbHO-BOCCTAHOBUTEIIbHBII MOTEHINAI CPE/IbI
IIpakTHyeckoe 3ansaTHE Ne§ 2
CocTaBiieHHE U YpaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI METO/I0M 3JIEKTPOHHOTO
Oananca. THnMYHBIC HEOPTAaHMYECKUE OKUCIIUTENN U BOCCTAHOBUTENH. DJIEKTPOJIN3 PACTBOPOB H
pacIuIaBoB COJIEH
Tema 2.2. Conep:xanue yueOHOro MaTepuaJia 4/2 OK 01
OnextponuTndeckas |(Teopust AIEKTPOIUTHICCKON quccorualuu. Peakiun nonHoro oomena. CocTaBieHHEe peakKifii HOHHOTO 2
Aucconranus 1 loOMeHa IyTeM COCTaBJICHHUS UX MOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHHH.
MOHHEIH 0OMeH [uaposu3 colieil. 3HaYeHne MUAPOIn3a B OMOJIOrMYECKUX OOMEHHBIX Tpolieccax. [[puMeHenre ruaposmsa
B ITPOMBIILIJIEHHOCTH
B Tom 4uciie 1a60paTOPHBIX 3aHATHI 2
JlabopaTopnasi padora Nel «Peakumu ruapoJmsar». 2
VccnenoBanue cpe/ibl paCTBOPOB COJIeH, 00pa30BaHHBIX CHIIBHBIMU U CIIA0BIMU IPOTOIUTAMH, U UX
peakIMii ¢ pacTBOpaMu I1eI04U U KapOoHaTa HaTpusi. CocTaBlieHUE peakMid THpoIn3a colen
KonTpoJubHasn CrpoeHue BenecTBa 1 XMMHUYECKUE PEAKIIUN 2
padora Nel
Pasjnen 3. CTpoeHnue U CBOMCTBA HEOPraHNYECKUX BelIECTB 28/18
Tema 3.1. Coaepsxanue yueOHOIro MaTepuasa 6/4 OK 01
Knaccudukanus, [IpenMer Heoprannyeckoit xumun. BzaumocBs3p Heoprannueckux BemiecTB. Kinaccuduxanms OK 02
HOMCHKJIaTypa 1 HeopraHuueckux BemiecTs. [IpocTeie u croxkHble BemecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BEIIECTB
CTpOEHHE (OKCHIBI, THAPOKCHIBI, KUCIOTHI, coi). HoMeHKkIaTypa 1 Ha3BaHHE HEOPraHMYECKHUX BEIIECTB UCXOs
HEOPTraHNYECKUX 13 UX XUMUYECKOU (DOPMYJIbI HIIM COCTABICHHE XUMUUECKON (hOPMYIIbI UCXO/1A U3 Ha3BaHUs BEIleCTBA
BEIIIECTB 110 MEXTyHapOAHOM UM TPUBHAIBHON HOMEHKIIATYpE.
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MexMoueKyIsspHbIe B3aumoaercTBus. KpucramiornapaTtel. ArperatHble COCTOSIHUS BEIIECTBA.
Kpucrannuueckue u amopHble BemecTBa. TUIbI KPUCTATUNIMYECKUX PEIIETOK (aTOMHAas!, MOJIEKYJIsIpHas,
MOHHAsI, MEeTaJTn4yeckasi). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUTMUECKOMN
pemetku. [IprunHbl MHOr0OOpasus BemecTB. COBpeMEHHbBIE MPEICTABICHUS O CTPOCHUH TBEPABIX,
KUJIKUX U Ta3000pa3HbIX BemecTB. JKuaKue KpucTasuibl

B Tom uncie MNPaKTUIECCKUX 3aHATHIA

IIpakTuyeckoe 3ansiTue Ne§

Pemenue 3amay Ha pacuet MacCcoBOM 101U (MAacChl) XUMUYECKOTO JIEMEHTA (COSAMHEHUS) B MOJIEKYJIe
(cmecn)

IIpakTnyeckoe 3ansaTne Ne9

Pemenue MMPAaKTUICCKUX 3aJJaHuM 110 KJ'IaCCI/ICI)I/IKaLII/II/I, HOMCHKIJIAaTYypC U XUMHUUYCCKUM (I)OpMy.]'IaM

HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB (Ha3bIBaTh U COCTABIATH (DOPMYIIBI XUMUYECKUX
BEIIECTB, ONPEACISITh MPUHAATICKHOCTH K Kiaccy). IcTouHuKM XUMHYecKol nHpopMaIuu (HaydHast u
yueOHO-Hay4YHas JIUTeparypa, CpeacTBa MaccoBoi uHdopmaiu, cets Marepuet u apyrue). [louck
nHGOpMaLUY 10 Ha3BaHUSM, UIEHTH(PHUKATOpaM, CTPYKTYPHBIM (GopMysaMm

Tema 3.2. dusnko-
XHMHYECKHE CBOMCTBA
HEOPraHUYEeCKUX
BEIIECTB

Conep:xanue yueOHOro MaTepuaJa

16/10

Mertasl. O01ue gundyeckue U XUMHYEcKHne cBoiicTBa MeTaioB. CiocoObl monydeHus. 3HaueHue
METAJUIOB M HEMETAJUIOB B INPHPOJE M KU3HEACATEIILHOCTH YeJOoBeKa W opraHuzMoB. Kopposwus
METAJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3alIUTHI METAJIOB OT KOPPO3HH.

Hemeramnsl. O0Ouue ¢puzndyeckre 1 XMMHUUECKUE CBOMCTBAa HEMETaIOB. TUIHYHBIE CBOMCTBA METAIIIOB
I'Y- YII rpynn. Knaccudukanus 1 HOMEHKIaTypa cOeIMHEHUI HeMeTauioB. KpyroBopoTsl OMOreHHbIX
AJIEMEHTOB B MPUPOJIE

XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCUICCTB (OKCI/I,Z[OB, TUAPOKCHUIOB, KUCIIOT,
cojieil u ,Z[p) 3aKOHOMCpHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX BCIICCTB, BOOOPOJHBIX COCHHHGHHﬁ,
BLICIIUX OKCUJA0B U THAPOKCUIOB

B ToM 4nciie NpaKTHYECKHUX M J1A00PATOPHBIX 3aHATHI

10

IIpakTuyeckoe 3ansaTue NelQ

OCHOBAaHUHU M aM()OTEPHBIX THIPOKCHIOB, HEOPIraHUIECKUX COJICH, XapaKTepU3YIOIIUX UX CBOICTBA

CocraBneHue ypaBHeHI/Iﬁ XHMHUYCCKUX peaKuHﬁ C Y4aCTHUCM IPOCTBIX U CJIIOKHBIX HCEOPTaHUYCCKUX
BCIICCTB. OKCHJIOB MCECTAJIZIOB, HCMCTAJLJIOB H aM(bOTepHBIX 9JICMCHTOB;, HCOPTaHHUYCCKUX KHUCIOT,

OK 01
OK 02
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IIpakTuyeckoe 3ansiTue Nell

CocraBiieHHE ypaBHEHUN XHMHUYECKUX PEaKUUH C YJacTHEM IPOCTBIX U CIIOKHBIX HEOPraHMUYECKHUX
BEIIECTB: OKCHJOB METAJUIOB, HEMETAUIOB M aM(OTEPHBIX 3JEMEHTOB; HEOPTaHUYECKUX KHCIOT,
OCHOBAaHUHU M aM()OTEPHBIX THIPOKCHIOB, HEOPIaHUIECKUX COJICH, XapaKTEepU3YIOIINX UX CBOICTBA

IIpakTuyeckoe 3ansaTue Nel2

PemeHne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOMCTBA U IIOJIy4CHUE
HEOPraHUYECKHUX BEILECTB

IIpakTnueckoe 3ansaTne Nel3

Pemenue IMPAKTUKO-OPHUCHTUPOBAHHBLIX TCOPCTUUCCKUX SaﬂaHI/Iﬁ Ha CBOMCTBA U IMOJIy4YCHHEC
HCOPIraHUYCCKUX BCIICCTB

JlabopaTopHas padora Ne2 «CBoiicTBa MeTA/LJIOB U HEMETAJLJIOBY.
WccnemoBanne (QU3MYECKMX W XUMHUYECKMX CBOWCTB METAUIOB W HEMETAUIOB. PemieHue
PKCIEPUMEHTANIBHBIX 3a/lad 110 CBOMCTBAM XHWMHYECKMM CBOMCTBAM META/UIOB U HEMETAaJIOB, IO
pPacro3HaBaHUIO U MOIYYEHHUIO COEAMHEHUN METAJNIOB U HEMETAJIIOB

Tema 3.3.
IIpoussoacTeo
HEOPraHUYeCKUX
BEIISCTB. 3HAUCHUE U
MIPUMEHEHUE B OBITY U
Ha IIPOU3BOJCTBE

Conep:xanue yueOHOro MaTepuaJia

4/2

OOu1re mpeacTaBIeHNs O MPOMBILIUIEHHBIX CIOCO0aX MOMYyYeHUsI XMMUYECKUX BELECTB (Ha mpUMepe
MIPOU3BO/ICTBA AMMHAKa, CEPHOM KHCIIOTHI).

UepHas u 1BeTHas Metauryprus. [IpakTuueckoe MpUMEHEHHE DIIEKTPOJIN3a I MOJIYYEHUS IIEJIOYHBIX,
LIEJIOYHO3EMENBHBIX METAIUIOB U aOMUHUA. CTEKIIO U CUIIMKATHASI IPOMBIIIIIEHHOCTb.

[Tpobnema 0TX010B U MOOOYHBIX MPOTYKTOB

B Tom uncie MNPaAKTHIECCKHUX 3aHATHH

IIpakTnyeckoe 3ansaTue Nel4

PemeHHe HpaKTI/IKO-OpHCHTHpOBaHHBIX 3a)1aH1/1171 (6] pOJ'II/I HeOPFaHHLIeCKOﬁ X1UMHUU B pa3BI/ITI/II/I MEOUIINHBI,
CO3/IaHUU HOBBIX MaTEPHUAaJIOB (B CTPOUTENHCTBE U JP. OTPACISIX MPOMBIIIIEHHOCTH ), HOBBIX HCTOYHUKOB
DHEPTUH (ATbTePHATHBHBIC HCTOYHUKHU SHEPTUH) B PEIICHUH MPOOIEM IKOJIOTUUECKOM, YHEPTreTHUECKON 1
MMHUIIEBOI O€30IaCHOCTH

OK 01
OK 02

KouTtpoubHasn
padora Ne2

CBolicTBa HEOPraHMYECKHUX BEIIECTB

Pasnen 4. CTpoeHue U CBOMCTBA OPraHUYeCKMX BelleCTB

46/26
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Tema 4.1. Coaep:xaHue yueOHOro MaTepuaJia 8/6 OK 01
Knaceupukanmus, [Ipeamer opranndeckoil Xumun. B3anMOCBsI3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.
CTPOCHME U XHUMHUYECKOE CTPOCHHE KaK IOPSAJOK COEIMHEHHUS aTOMOB B MOJIEKYJE COIJIAaCHO MX BaJIEGHTHOCTH.
HOMEHKJIaTypa OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMHUUYECKOTO CTPOEHMsI OpraHnyeckux coeauHeHuil A.M. Byrtieposa.
OpraHNYeCKUX YrnepoaHblii  CKEJNeT OpraHMYecKOd MoJeKysbl. MOJeKyaspHble W CTPYKTYpHblE (pa3BEpHYTHIE,
BCIICCTB COKpaIlleHHbIE) XUMHUYecKue (popMyibl. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XMMHYECKOTO CTPOCHUS 2

MoJsiekys. M3omepuss U u3omepsl (CTPYKTypHas, reomerpudeckas (uuc-tpaHc-uzomepusi). KpatHocTh

XUMHAYeCKOi cBs3u. lloHsiTHEe 0 QyHKIMOHANBHON rpymme. [TpuHIunel KiaccuuKanum OpraHMYeCcKuX

coequHEHU. MexnyHapoaHas HOMEHKIATypa U IPUHLUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COCIMHEHUN

B ToM 4unciie NpaKTHYeCKUX 3aHATHH 6

IIpakTHyeckoe 3ansaTue NelS 2

Homenknatypa OpraHm4eckuxX COEAUHEHMH OTAENbHBIX KJIACCOB (HACBHIINICHHbIE, HEHACBHIIIEHHbIE U

apOMAaTHUYECKHE YTIIEBOIOPOIbI, CIIUPTHI, (PEHOIIBI, aJIbICTH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U IP.)

IIpakTnyeckoe 3ansaTue Nel6 2

CocraBieHHEe MOJIHBIX U COKPALEHHBIX CTPYKTYPHBIX (OpPMyN OpraHMYECKUX BEIECTB OTIEJIBbHBIX

KJIACCOB, UCIOJIb3YS UX HAa3BaHMs I10 CUCTEMATUYECKOM HOMEHKIIATYPE.

IIpakTnyeckoe 3ansaTue Nel7 2

Pacuerts! npocreiineii popMysibl OpraHU4YECKONH MOJIEKYJIbI, UCXOJIS U3 AJIEMEHTHOTr0 cocTana (B %)
Tema 4.2. CpoiictBa |CoaepaxaHue y4eOHOro MaTepuaJia 28/16 OK 01
OpPraHUYECKUX OU3MKO-XMMUYECKHE CBOWCTBA OPraHUMYECKUX COECTUHEHHUH OTIENbHBIX KJIACCOB (0COOEHHOCTH OK 02
COEMHEHUN KJ1acCU()UKALMU U HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHUECKUH psif 1 ob1mas popmyna; n30Mepus;

¢du3nyeckre CBOMCTBA; XUMHUECKUE CBOICTBA; CLIOCOOBI OTYUYEHHUS):

— MPEENIbHBIE YTIIIEBOAOPOABL. |'OpeHne MeTaHa KaK OJJUH U3 OCHOBHBIX CTOYHHMKOB TEILJIa B

MIPOMBIIIICHHOCTH U ObITy. CBOMCTBA MPUPOHBIX YTIIEBOA0POI0B, HAX0XKIEHHE B IPUPOJIE U 2

[IPUMEHEHHE AIIKAHOB;

— HenpeeNbHbIe U apoMaTHYeCKHe yriaeBo1opoabl. [lomnmepursanus sTuieHa Kak OCHOBHOE

HaIpaBJIEHUE ero UCToNIb30oBaHus. ['opeHne aneTnieHa Kak HICTOYHUK BBICOKOTEMITEPATYPHOT'O TUIaMEH! 2

JUTSI CBAPKH U PE3KH METAJIJIOB;
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— KHCJOPOJCOJIEpKallie COCAUHEHUs (COUPThI U MpocThle 3(uphl, (HEHONbI, aTbIAeTUIbl U KETOHBI,
KapOOHOBBIE KHUCJIOTHl MU MX Mpou3BojHbIE). [IpakTuueckoe MpuUMEHEHHE STUJICHTIMKOJIS, TIHIEpPUHA,
¢denona. [Ipumenenne dopManbaeruaa, alneraibAeruaa, YKCYCHOM KHUCIOThI. Mbljga Kak COJIM BBICHIUX
KapOOHOBBIX KUCJIOT. MorolIe CBONCTBA MbLIA,;

— a30TCO/IepXKAIINe COCTUHEHUS (AMUHBI U aMUHOKUCIIOTBI, OCJIKH)

Kiaccudukanms 1 0coOOEHHOCTH OPTaHUYECKHUX peakiuid. PeakimonHbie eHTphl. Pagukansl.
[lepBoHavalibHBIC TOHATHUS O THIAX U MEXaHU3MaX OPraHUYECKUX PeaKlui

B TOM unciie NIPaKTHYECKUX U JIA00PATOPHBIX 3aHATHI

14

IIpakTnyeckoe 3ansaTue Nel8

Pemenue nenodek nNpeBpameHuii Ha FEHETUUECKYIO CBS3b MEXAY KJIacCaMH OpPraHM4eCKUX COCJUHEHUN
C COCTaBJICHMEM Ha3BaHUM OPraHM4ECKUX COCIUHEHU 110 TPUBUAIBHON WINA MEXIyHApOIHON
CUCTEMAaTUYECKOM HOMEHKJIaType. Pemenne pacyeTHbIX 3a7a4 110 YPaBHEHUAM PEAKLUN C y4aCTHEM
OpraHUYECKUX BELIECTB

JlabopaTopHas padora Ne3 «Ilosryyenne 3TH/IeHa M M3yYeHHE ero CBOMCTBY.

[Tonydenue aTUIEHA U3 3TaHOJIA B 1a0OPATOPUU U U3yYEHHUE €ro (PU3NUECKUX U XUMUYECKUX CBOMCTB.
CocraBneHue peakluii MpUCOeAMHEHUS M OKUCIIEHUS Ha IpUMepe dTuieHa. Pellienne pacyeTHbIX 3a1a4y C
WCII0JIb30BAHUEM IUTIOTHOCTHU Ta30B [0 BOJAOPOY U BO3AYXY

JlabopaTopHas padora Ned «CBoiicTBa CHUPTOBY.
W3ydenne Gpru3nueckux ¥ XUMUYECKHX CBOIMCTB CIUPTOB

JlabopaTopHas padora Ne5 «CBoiicTBa KapOOHHJIBHBIX coeaMHeHui». [lonyueHue
KapOOHUJIbHBIX COEAMHEHUN U U3yYEHUE UX CBOMCTB

JlabopaTopHas padora Ne6 «CBoiicTBa KApOOHOBBIX KHCJIOT.
N3ydenne GprU3M4ecKuX U XUMUYIECKIX CBOMCTB KapOOHOBBIX KHCIIOT

JlabopaTopHas padora Ne7 «CBoiicTBa kupoB». M3yueHne
CBOMCTB KHUPOB

JlabopaTopnasi padora Ne8. «CBoiicTBa yrieBoaoB».
W3ydenne Gpu3nueckux U XUMUYECKIX CBOMCTB YIJIEBO/IOB

JlabopaTopHas padora Ne9. «LIBeTHbIe peakuuu 0eJIKOB».

V3yueHne HBETHBIX PeaKIfii OEIKOB U UX 3HAYCHUS
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Tema 4.3. Coaep:xaHue yueOHOro MaTepuaJia 8/2 OK 01
Oprannieckue buooprannueckue coeaunenus. [lpumenenue u 6uonornveckas poib yriieBoaoB. OKUCIECHHE YTIIICBOIO0B OK 02
BCHICCTBA B - UCTOYHUK SHEPIHH JKUBBIX OpraHuzMoB. OOnacT npuMEHEeHHs aMUHOKUCIOT. IIpeBpamienus OenkoB 2
KUSHCACATCIBPHOCT M \yp B opranusme. buonornueckne QyHkipn 06enkoB. buonormdyeckue (yHKIUH KUPOB. Poiib
HCIIoBCKa. OPraHUYECKOM XMMMH B PEIIEHUU NPOOJIEM MULIEBOM GE30MaCHOCTH.
Ipoussonctso n H : .C . CocTaB HYKJIEHHOBBIX KUCJIOT 2
YKJIEMHOBBIE KHCIJIOTBI: COCTaB U cTpoeHue. CTpoeHHE HYKJIEOTHI0B y
ggf;\f{e;f;?;x (AHK, PHK). Posib HyKJIEMHOBBIX KUCIIOT B KHU3HEAEATEIbHOCTH OPraHU3MOB
BELICCTB B [Ipor3B0OICTBO OPraHUYECKUX BEILIECTB: IPOU3BOJICTBO METAHOIA, IepepadoTka HedTH. [lonuaTunen kax
MPOMBIILTEHHOCTH KPYITHOTOHHKHBIM TPOAYKT XHMHUYECKOro mpousBojcTBa. [Ipumenenue stunena. IlpousBoactso u
PUMEHEHHUE KaydyKa U PE3UHBI.
CuHTeTHYecKHe M HCKYCCTBEHHbIE BOJIOKHA, UX CTpOeHHe, cBoWcTBa. IlpakTuyeckoe HCHOIb30BAHUE, 2
BOJIOKOH. CHHTETHYECKHE MJICHKH: U30JIS1MS U IPOBOJOB, MEMOPAHBI /17151 OIIPECHEHUSI BOJIbI, 3aILIUTHBIE
[UIEHKU JUIsl aBTOMOOWJIEH, IIACTBIPH, XMpPYpruuyeckue MoBs3KU. HoBble TEXHONOrMM JanbHEWUIIEro
COBEpIICHCTBOBAHNUS [TOJIMMEPHBIX MATEPUAIIOB.
Ponp opraHuueckoidl XUMHUM B PpEHIEHUH MPOOJEeM HHEPreTHdeckoil 0e30MacHOCTH, B pa3BUTHH
MEIULMHBI,CO3/JaHMM HOBBIX MaTE€pHUajoB, HOBBIX MCTOYHHKOB HEPruM (aJIbT€PHATUBHBIE MCTOYHHUKH
SHEpPIrun)
B ToM 4unciie NpakTHYeCKUX 3aHATHI 2
IIpakTnyeckoe 3ansaTue Nel9 2
Perienue npakTMKO-OpUEHTUPOBAHHBIX 33aHUH 110 COCTABJICHUIO XUMUYECKUX PEAKIIUN, OTPAKAIOIINX
XUMHUYECKYI0 aKTMBHOCTb OpPraHMYECKUX COCIUHEHMH B pa3lU4HbIX cpefax (IPUPOJHBIX,
OMOJIOTHYECKUX, TEXHOTEHHBIX )
KonTpoabHas CTpyKTypa 1 CBOICTBA OPraHUYECKUX BEILIECTB 2
padora Ne3
Pasznen 5. Kunernueckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NIPOTEKAHUSA XMMHYECKUX peaKI Uil 12/8
Tema 5.1. Conep:xanue yueOHOro MaTepuaJa 4/2 OK 01
Kunernueckue o OK 02
Xumuueckue peakuuu. Kinaccudukanus XUMHUECKUX peakiuii: mo (a3oBoMy cocTaBy (TOMOTE€HHBIE U
3aKOHOMEPHOCTH
HpoTeKaus reTeporeHHbIe), 110 UCMOIb30BaHUIO KaTanu3aTopa (KaTaluTHYECKUe U HEKaTaTUTHYECKHE).
XHMHYECKHX peaKiii CKOpOCTh peaklluu, €€ 3aBHCHMOCTh OT pa3jIM4YHbIX (PAKTOPOB: MPUPOABI PEArUPYIOIIUX BEIIECTB, )

KOHIICHTPALIMU pearupyromx BelecTs, TeMieparypsl (npasuio Bant-I'odda), miomann peakinoHHOMI
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IMOBEPXHOCTHU, HAJIMYHA KaTaJaru3aTopa. Ponw KaTaJIn3aTOpOB B IIPHUPOAEC U ITPOMBIINIJICHHOM IIPOU3BOJCTBE.
9Hepm;1 aKTHBaIluH. AKTHBHpOBaHHBIﬁ KOMIIJICKC. KaTaJ'II/ISaTOPBI n katanu3. Ponb KaTaJiu3aToOpoOB B
[pUpoaAc U MPOMBIINIJICHHOM ITPOHU3BOJICTBEC

B ToM 4nciie 1a00paTOPHBIX 3aHATHI 2

Jladoparopnasi pa6ora Nel(. «Onpenenenne 3aBUCHMOCTH CKOPOCTH PeaKIUM OT KOHIEHTPAIUH 2

pearnpylommx BelecTs U TeMIeparypbi».

M3ydeHne 3aBUCUMOCTH CKOPOCTU XMMHUYECKOHN peakliy OT KOHIEHTPALMU PearupyroluX BEIIeCTB U

TEMIIEPATYPbI
Tema 5.2. Coaep:xxanue yueOHOro MaTepuaJia 6/4
Tepmoaunamuueckne |Kmaccudukarms XAMHIECKHX PEAKIUiA: 10 TEIIOBOMY 3G HeKTy (3K30TepMUYECKHE, IHIOTCPMUICCKHE), OK 01
3aKOHOMEPHOCTH mo oOparumoctd (oOpatumble W HeoOpatumble). TermaoBbie 3PHEKTHI XUMHUYCCKHUX PEAKIIHi. OK 02
POTEKaHUS Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTb peakiuii. XUMUYECKOE PAaBHOBECUE U €r0 CMELICHHUE MO/
XUMHUYCCKHX PEAKIMMA. IeHCTBUEM pPa3IMYHBIX (HaKTOpPOB (KOHIEHTpAIMs PEareHTOB WM MPOAYKTOB pEaKlMH, TaBJICHUE, 2
PaBHOBecue TEeMIIepaTypa) AJsl CO3/1aHUs ONTUMAIBHBIX YCIOBU MPOTEKAHUA XUMHUECKUX MPOIIECCOB.
xumuueckux peakiuii [lonarure 06 sHTansmuu u sHTponuu. JHeprus I'n66ca. 3akon I'ecca u cnencteus us Hero. Posb cmemmenns

paBHOBECHSI B TEXHOJIOTUYECKHX ITpOLIECCax

B ToM 4uc/ie npakTHYeCKUX U J1a00paTOPHBIX 3aHATHIH 4

IpaxkTuyeckoe 3ansitue Ne 20 2

[Ipunnun Jle Hlatense. Bnusiuue pa3znuunbix (akTopoB HA U3MEHEHHE PAaBHOBECHS] XUMUYECKUX

peakuuii. 3aKOH JAEWCTBYIOLIMX MAacC M KOHCTaHTa XMMUYECKOr0 paBHOBecHsl. PacyeTsl paBHOBECHBIX

KOHIIEHTPALUil pearupyromrx BeIecTB U MPOIyKTOB peakiuil. PacueTs! TemoBoro 3¢ dexra peakuuu.

Pemenne npakTHKo-OpuEHTUPOBAHHBIX 3a/1aHNi Ha MpuMeHeHue npuHnuna Jle-Illarense s

HaXO0’KJICHUS HAIpaBJICHUS CMEIIEHUS! paBHOBECHSI XUMUYECKOHM peakiuy U aHainu3 (pakTopos,

BIIMSIOLINX HA CMEILEHUE XUMUYECKOTO PAaBHOBECHS

JlabopaTopnasi paGora Nell. «M3y4yeHue BJAMAHHUA Pa3InYHbIX (PAKTOPOB HA CMEIICHUE

2

XHMHYECCKOIro paBHOBECHUS».

HccnegoBanue BIUSHUSA U3MEHEHUS KOHICHTpAaIUX BCUHICCTB, pPCAKIIUH CPECABI U TCMIICPATYPhLI Ha
CMCIHICHUC XUMHNYCCKOI'0 PaBHOBECHS. CpaBHCHI/Ie MOJIYUYCHHBIX PE3YJIbTATOB C TCOPCTUUYCCKU

MIPOTHO3UPYEMBIMU Ha OCHOBE npuHuumna Jle [larense

22




KounTtpoabnasn CKOpOCTh XUMUYECKOHN PEeaKIIMU U XUMHUYECKOE pAaBHOBECHE 2
padoraNe 4
Paznen 6. /{ucniepcHbIe CHCTEMBbI 10/8
Tema 6.1. |C0nepmaﬂne yuyeOHOro MaTepHaJia 412 OK 01
Hucnepcusie cuctemsl |[{ucniepcubie cucremsl. Komnonaeie cucremsl. ICTUHHBIE pacTBOPBI. OK 02
1 (aKTOpBI UX PactBopenne kak Qusnko-xumuueckuii mporecc. PactBopel. CriocoObl NMPUTOTOBJIEHUS PACTBOPOB. OK 07
yCTOfI‘IHBOCTI/I PactBopuMocTh. MaccoBas 10J1s1 pacCTBOPEHHOTO BerecTBa. [IpeaenbHo JOIIyCTUMbIEC KOHIIEHTPalluU U UX 2

WCIIOJIb30BaHUE B OLIEHKE IKOJIOTHYECKON 0€30MaCHOCTH.

Knaccudukanus aucnepcHblx cucteM Mo coctaBy. CTpoeHue u (PakTopbl yCTOMYHMBOCTH JUCIEPCHBIX

cucteM. Pacrio3HaBaHue MCTHHHBIX PAcTBOPOB, KOJUIOMJIHBIX PACTBOPOB U TPYOOIMCHEPCHBIX CHUCTEM.

Crpoenue mmunemisl. PaccenBaHue cBeta NpU MPOXOKJAECHUU CBETOBOrO Iy4YKa 4epe3 ONTHYECKHU

HEOTHOPOAHYIO cpeny (3ddexra Tunmans)

B ToM unciie npaKTHYeCKHUX 3aHATHH 2

IIpakTuyeckoe 3ansiTue Ne21 2

Pelenue 3a1ay Ha IPUTOTOBIIEHHE PACTBOPOB.

Pemienne mpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3a/IaHUM Ha JTUCIIEPCHBIE CUCTEMBI, UCIIOJIb3yEMbIC B

OBITOBOM ¥ TPOM3BOJCTBEHHON JEATETHHOCTH YEIOBEKA, C TO3UIMMA HKOJIOTHYECKON 0e30MacHOCTH

MOCJIEACTBUM U TPaMOTHBIX pEIIeHU MpoOieM, CBSI3aHHBIX C XUMHUEH
Tema 6.2. Conep:xanue yueOHOro MaTepuaJia 4/4 OK 01
Hccnenopanue B TOM uncJe J1a60paTOPHbIX 3AHATHI 4 OK 02
CBOHCTB IUCTIEPCHBIX | TTagopaTopHuas padora Nel2. «[IpHroTOB/IEHHE PACTBOPOB».
CHCTEM AT UX [IpUroTOBIEHHE PACTBOPOB 3aJaHHOM (MOJIAPHON) KOHIIEHTpaIuH (C 2
WACHTH(UKALIH PAKTUKOOPUEHTHPOBAHHBIMH BOIIPOCAMH), OIIPEIEIEHHE CPEIBI BOIAHBIX PACTBOPOB

JladopaTopnasi padora Nel3. «UcciienoBanue JMCePCHbIX CHCTEM.

[IpuroTtoBneHne M HM3Y4YEHHE CBOWCTB JUCIEPCHBIX CHUCTEM pAa3HBIX BHJIOB: CYCIICH3UH, DMYJIbCHH, 2

KOJUTOUTHOTO pacTBopa. CpaBHEHHE CBOMCTB HCTHHHBIX U KOJUTOMIHBIX PACTBOPOB, BHISIBJICHUE OCHOBHBIX

pa3Iuuuil MEX1y HUMU
KonTpouabnas JlucniepcHbIe CUCTEMBI 2
padora Ne5
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Pa3zgen 7. KauecTBeHHBIE pe€aknuu oﬁﬂapyme}mﬂ HEOPraHUYE€CKUX U OPraHUYECCKHUX BEIICCTB

8/4

Tema 7.1. Conep:xanue yueOHOro MaTepuaJia 4/4 OK 01
ObHnapyxeHue B ToM uHcIie IPAKTHYECKUX U J1a00PaTOPHBIX 3aHATHIA 4 OK 02
HCOPraHNHCCKUX IpakTuyeckoe 3ansitue Ne22. 2
KaTHOHOB M aHHOHOB |1y yecTReHHBIC XMMUYECKHE PEAKIINH, XapAKTEPHBIC U OOHAPYKCHHS HEOPTaHHYECKHX BEIIECTB.

CocraBrieHue ypaBHEHUHN peakiuii 00HapyxeHus katuoHoB I-VI rpymnm n annoHoB. Peakumu

0oOHapyXeHHsI HEOPraHUUYECKUX BEUIECTB B pEAIbHBIX 00BEKTAX OKPYKAIOIIEH Cpelibl

JlaGoparopHasi padora Nel4. «KAHAJIUTHYECKHE PeAKIIMH AHUOHOB U KATHOHOB). 2

O6HapykeHne HeOpraHWYeCKUX BelecTB (KaTHoHOB [V rpyrin uin aHnOHOB) C UCIIOJIB30BAHUEM

KayeCTBEHHBIX aHAUTUTHYECKUX PEAKIUN
Tema 7.2. Conep:xaHue yueOHOro MaTepuaJia 4/4 OK 01
O6HapysxeHne B ToM 4HnciIe MPAaKTHYeCKUX U JJA00PATOPHBIX 3aHATHIA 4 OK 02
OpraHMHCCKIX IpakTuueckoe 3ansTue Ne23. 2
BEIIECTB OTAEIBHBIX
CIIACCOB C KadecTBeHHBIE XMMHYECKHE pEaKIUH, XapaKTepHble s OOHapyKEHUS OTHENbHBIX KIACCOB
B OpPTaHUYECKUX COCTMHEHUH: (PEHOIIOB, ajbICTH/IOB, KpaxMalia, YKCYCHOW KHCIOThI, aMUHOKHUCIIOT H JI.
e —— JleHaTypanus O€JIKOB IIPU HarpeBaHUH, [IBETHBIE PEAKLIUU OEJIKOB.
peakuii CocraBieHrEe KaUeCTBEHHBIX PEaKIUi OOHAPYKEHHUS OPTAHUIECKUX COSTMHEHUI OTIEIBHBIX KJIACCOB

JlabopaTopHas padora NelS. «KadyecTBeHHbIe peakMi HA OTeJIbHbIE KJIACCHI OPraHUYeCKUX 2

BelIECTBY.

OOHapy)XxeHHe OPraHMYECKUX COCAMHEHUH OTIENbHBIX KIaCCOB.

[IpoBeeHHEe KaueCTBEHHBIX pEaKIMid, HCHOIb3YeMbIX Il OOHApYXEHHMsS OpraHMYeCKHX BEIIECTB

Pa3IMYHBIX KIIACCOB: ()EHOJIOB, ajIbJICTH/IOB, KpaxMalla, YKCYCHOW KHCIOThI, aMUHOKHUCIIOT, OCJTKOB U JIp.

Onucanue HaOMIOJaeMbIX SBICHUI U COCTaBIEHUE XUMHUYECKUX PEAKLUI U/UIH CXeM
Pa3nes 8. Xumus B ObITY M IPOM3BOACTBEHHOM JeSITEIbHOCTH YeJI0BEKA 6/6
Tema 8.1. Xumusa B (Coaep:kanue y4eGHOro MaTepuasia 6/6 OK 01
ObITy 1 B TOM uKciie IPAKTHYECKUX 3aHATHI 6 OK 02
MPOM3BOICTBEHHON  [fpakTiueckoe 3ansTHe Ne24. 2 OK 04
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JCATCIIBHOCTHU
JCJIOBCKA

JKooTnYecKas 0e30MaCHOCTh MOCIEACTBUI OBITOBOM M MTPOM3BOICTBEHHOM 1A TEIFHOCTH YEJIOBEKa,
CBsI3aHHAsI C IepepabOTKOM BEIIECTB; TIOUCK U aHAIN3 XUMHUYECKOW HHPOPMAIIUHU U3 Pa3InYHbIX
ICTOUHUKOB

IIpakTnyeckoe 3ansaTue Ne25.

Keticel (¢ yueTom Oynymieit nmpodeccuoHanbHOM AeITeIbHOCTH) Ha aHATTU3 HHPOPMALIUU O
[TPOM3BOJICTBEHHON JEATEIILHOCTH YEJIOBEKA, CBA3aHHOM C IMepepadOTKON U MOJTYyYCHHEM BEIIECTB, a
TaK)Ke C 9KOJIOTHUYECKON Oe30MacHOCThIO

[IpakTH4eckoe 3ansaTHE Ne26.

3amura keiica: [IpencraBienue pe3yabTaToB PEIICHUS KECOB (BBICTYIICHUE C IIPE3EHTAINECH )

OK 07

[IpoMexyTouHas aTTecTalys 1o AUCHUIUIMHE (3K3aMEH )

Bcero

144 u.
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3. YCJIOBUS PEAJIM3AIIAY YUYEEHOM JJUCIHATLIIMHBI

3.1. TpeOoBaHuA K MaTepHAJIBLHO-TEXHHYECKOMY 00ecneYeHH 0
Jlns peasin3anuy nporpaMmsl y4eOHOW AMCHUIUIMHBI IPEAYCMOTPEHBL:
Kabuner HeopraHuueckod U OpPraHMYeCKOM XHMMHUHM, OCHAILIEHHBIH 000pyIOBaHUEM:
Oo6opynoBanue y4eOHOT0 KaOuHeTA:
- paboune MecTa M0 KOJIMYECTBY 00yUaroIuxcs;
- pabouee MeCTO NperoaaBaTes;

- TIEPCOHANBHBIA KOMIBIOTEP C BEIXOJJOM B HHTEPHET;
- MPOEKTOD;

skpaH. Q0opynoBaHue pa6ounx MecT KabuHeTa:
. Ilepnoauueckas cucrema 3neMmenToB /. 1. Menneneesa
. DNEKTPOXUMHUUECKUN Psi/i HAIPSDKEHUN METAIOB
. Tabnuna «PacTBOpUMOCTH COJIEH, OCHOBAaHUM, KUCIIOT B BOJIE»
. BerrsoxHO# mkad
. Cron kadenbHbIi 1151 HArpeBaTeIbHBIX TPUOOPOB
. Ceitd st xpaHeHHsI XUMAYECKHX peakTUBOB VII rpymisr

~N o oA DN

. I_HKa(l)H AJI1 XpaHCHUA XUMHUYCCKOI'O 06OPYI[OB8.HI/I$[, XUMHUYCCKUX PCAKTUBOB

3.2. UndopMmanmnoHHoe obecniedeHHe peajn3alui NPorpaMmMbl

1. Xumus. 3agaunuk: yueOHOe mocobue it cpeiHero npodeccuonansHoro oopazosanus / 1O.
A. JleGenes [u ap.] ; mox obmieit pegakiueit I'. H. @aneeBa. - Mocksa: U3aarensctBo FOpaiiT,
2021. - 238 c.

2. Xumus : y9eOHHK Ul cpeqHero npodeccrnoHansHoro oopasoBanus / HO. A. JleGenes, I'. H.
®danees, A. M. T'oy6es, B. H. llanosaut ; mox o6mieit penakmueii I'. H. ®aneesa. — 2-e u3j.,
nepepad. u gom. - Mocksa : M3agarensctBo IOpaiit, 2021. - 431 c.

3. baOkoB, A. B. Xumus B MeUIMHE: YI€OHUK U1 CpeTHEro Mo ecCHOHATBLHOI0 00pa3oBaHus
/' A. B. babkos, O. B. HecrepoBa ; nox penakiueii B. A. ITonkosa. - Mocksa : 3naTenbcTBo
FOpaiir, 2021. - 403 c.

4. JlutBunoBa, T. H. Xumus 1151 MeIUKOB: OMOT€HHBIE DJIEMEHTHI U KOMIUIEKCHBIE COSMHEHUS :
yaeOHoe rmocobue miist cpeaHero npodeccuonanbHoro obpazosanwus / T. H. JIutBuroBa, H. K.
Bricky6oBa, JI. B. Henamesa ; moxg o6mieit pegakiueit T. H. JIutBuHOBO#. - 2-€ u31. - MockBa
: U3parensctBo IOpaiit, 2021. - 222 c.

5. 3aites, O. C. Xumus. JIabopaTopHBI MPAKTUKYM U COOPHUK 3a/1ad : yueOHOe TmocoOure st

cpennero npodeccuonanbHoro odpazosanusi / O. C. 3aiines. - Mocksa : 3narensctBo IOpaiit,
2021. - 202 c.

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOU JUCIHUATIIAHBI

Kontponb # oOlleHKa pe3ylbTaTOB OCBOCHHS  JUCIUIUIMHBI  OCYIIECTBISAETCS
MPENo/IaBaTesIeM B MPOIECCe MPOBEACHHUS TECTUPOBAHUS, a TAK)KE BBITTOJTHECHHS 00 YJarOIIIMMUCS
VHIUBUyaJIbHBIX 3aJaHUM.
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Pe3yabTarsl 00yyeHus

Kpurepum oueHku

MeTtoanbl OLIEHKH

YMEHMS:

VM. 1:10Ka3bIBaTh C HOMOIIBIO
XUMHYECKHUX PEaKINi XUMHUECKUE
CBOWCTBA BEIECTB HEOPTAHUYICCKOM U
OpPraHUYECKON IIPUPOBI

«5» - 0 omuboK
«» - 1-2 ommbku
«3» - 3-4 ommbku
«2» - bomble 4
OIInO0K

caMmocTosiTeNbHas paboTa

¥YMm.2:cocTaBisiaTh GOPMYJIbI
OpPraHUYECKUX U HEOPTraHUUYECKUX
COCIMHEHUH U J1aBaTh UM Ha3BaHUS 110
MEKIYHAPOJHOM MJIUM TPUBHAIBHOMN
HOMEHKJIAType

Ym.3:onpenensaTh BaJICHTHOCTh U CTEIICHD
OKHCJIEHUS XUMHUYECKUX JIEMEHTOB,
MIPUHAIC)KHOCTD BEIIECTB K Pa3IMYHbIM
KJIacCaM HEOPTraHMYECKUX U OPraHUYECKHUX
COCTUHEHUN

«5» - 0 omnbOoOK
«» - 1-2 ommbku
«3» - 3-4 ommobKu
«2» - 0omple 4
OIIMOOK

XUMHAYECKHM JUKTAHT

XHUMHAYECKHUM JUKTAHT

Ym.4: XApaKTCpU30BaATb 3aBHUCHUMOCTDH
CBOMCTB BCIICCTB OT HX COCTaBa H
CTPOCHUA, IIPUPOAY XUMHUUYECKOM CBS3HU

¥YMm.5: xapaktepu3oBaTh OOIIME CBOMCTBA
XUMHUYCCKUX DJICMCHTOB U UX COGI[I/IHGHI/Iﬁ
Ha OCHOBE TOJIOKEHHS B IEPHOIUUECKON
cucteme /.M. MenaeneeBa; cocTas,
CBOMCTBA U IPUMEHEHNE BEIIECTB

«5» - 90-100%
«4» - 75-89%
«3» - 50-74%
«2» - menee 50%

TCCTUPOBAHUC

TECTUPOBAHUE

¥YM.6:cocTaBisATh (QOpPMYJbl BEIIECTB,
CXEMbl CTpPOCHHUA AaTOMOB, YPaBHCHUSA
XUMHNYECKUX peaKHI/Iﬁ Pa3JINYHBIX TUIIOB

XAMHUYECKUN
OUAKTAHT

«5» - 0 omuboK

«y - 1-2 ommoOku

«3» - 3-4 ommoOKH

«2» - 6ompIe 4 ommoOOK

¥YM.7:xapakTepu30BaTh XUMUYECKUE
CBOMCTBA HEOPraHUYECKUX 51
OpPraHMYECKHUX BEIIECTB; CIIOCOOBI
MOJIy4EHUs BEIIECTB

«5» - 0 ommboK
«y - 1-2 ommoOKku
«3» - 3-4 ommoOKH
«2» - 0omabie 4

CaMOCTOATCIIbHaA pa60Ta

YM.8:11pOBOIUTH BHIYHMCIICHUS 110 OLINO0OK camMocTosITeNbHas paboTa
XUMHYECKUM (HOpMYyIIaM U ypaBHEHUSM

3HAHMUSI: «5» - 9-10 mousaTHI
3H.1: BaXHENIIE XUMHUYECKUE ITOHSITHS: HOHATUHNHBIN «y - 7-8 TOHATHI
BCIIECTBO, XUMHYCCKUI BIIEMEHT, aTOM, JMKTaHT «3» - 5-6 TTOHATHI
MOJIEKYJIa, XAMUYECKass CBS3b, «» - MeHee 5 MOHSTHi
BaJICHTHOCTh,  CTCIICHbL  OKHUCIICHHS,

YIJIACPOAHBIN CKeneT, (PyHKIHOHAIbHAS

rpyImna, U30Mepus, TOMOJIOTHUs

3H.2: IepuoAMYECKH 3aKOH 1 TECTUPOBAHUE «5» - 90-100%

XapaKTePUCTHUKY AJIEMEHTOB

«4» - 75-89%
«3» - 50-74%

«2» - meree 50%
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nepuoanyeckoit cucrems .M. XUMHUYECKUN «5» - 0 omrnboK
MenneneeBa JUKTaHT «4» - 1-2 ommbxu

«3» - 3-4 ommbku

«2» - 0omple 4 oMKHOOK
3H.3:0CHOBHBIE TEOPUU XUMHUU: TECTUPOBAHUE «5» - 90-100%
XUMHUYECKOH CBSI3U, CTPOCHUS «» - 75-89%
OpraHUYEeCKUX BEUIECTB «3» - 50-74%
3H.4:0CHOBBI TEOPUH NPOTEKAHUS TECTUPOBAHUE «2» - menee 50%
XUMHYECKHX TPOIECCOB
3H.5: cTpoeHME U pEeaKIIMOHHbBIC TECTUPOBAHUE
CIIOCOOHOCTH HEOPTaHUYECKUX H
OpPraHUYECKUX COCIMHCHUM
3H.6: XUMHUYECKHE CBOMCTBA OCHOBHBIX CaMOCTOATENLHAS «5» - 0 ook
KJIACCOB HEOPTraHUYECKHX U OPraHUYeCKUX | paboTa «4» - 1-2 omnbOku
COeTMHEHHI «3» - 3-4 ommbku
3n.7: CIIOCOOBI MOJTYYCHUS CaMOCTOATEIIbHAA «2» - oonble 4 oInooK
HEOPTaHWYECKUX W OPTAaHHYCCKUX pabora

COE€IUHEHUN
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