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1. OBIIAA XAPAKTEPUCTHUKA PABOYEN INPOI'PAMMUBI
OBIIEOBPA3OBATEJBHOM JUCHUILIUMHBI «XUMUS»

1.1. MecTo IMCUMIUVIMHBI B CTPYKType OCHOBHOH mpo(eccHoHATbHOMI
o0pa3oBaTeJIbHOM POIPAMMBI

O61meo6pazoBaTenbHas AUCUMILUIMHA « XUMHUSD» U3y4daeTcsi Ha 0a30BOM ypOBHE B
o011eo0pazoBaTeIbHOM LIMKIJIE YY€OHOTO TUIaHA aIallTUPOBAHHOW MPOQECCUOHATBHON
oOpazoBatenbHO Tporpammbl npodeccuu 35.01.19 «Macrtep cagoBO-TIapKOBOTO H
JaHAMAQTHOTO CTPOUTETHLCTBA

TpyaoeMKoCTh TUCIMITUHBI «XHUMHSI» Ha 0a30BOM YPOBHE COCTaBIISIET /2 4aCOB,
U3 KOTOPBIX 64 yaca — 6a30BbIi MOayh (6 pa3nenoB) U 8 4aCOB — MPUKIIATHONW MOJTYJIb
(1 pasmen), BKJIIOYAIONIMI MPAKTUKO-OPUEHTHUPOBAHHOE COJEP)KaHUE KOHKPETHOM
npodeccuu UM CenualbHOCTH.

[TpuknanHoit MOAy/b BKIIOYAET OAWH pazaen. Pazmen 7 «Xumus B OBITY H
NPOU3BOJICTBEHHOW  JICSITENIbBHOCTH  YENOBEKay»  peanusyercsa  JJid  Bcex
npodeccuit/cenuaibHOCTel HAa MaTepualie KeiCOB, CBSI3aHHBIX C SKOJOTUYECKOMH
0e30MacHOCTbI0 U OILIGHKOM  TMOCJIENCTBUH  OBITOBOM W NMPOU3BOACTBEHHOM
NEeSTENbHOCTH, MO  OTpacisiM  Oyaymed mnpodecCHOHaNbHON  N1eITeNbHOCTH

00yJaromuxcs.

1.2. Ileu 1 mu1aHMpyeMble pe3yJibTaThl 0CBOCHHS TUCHUIIINHBI

1.2.1. lean v 3aga4M TUCHUILIMHBI

@opMUpPOBAHUE Y CTYJICHTOB IPEACTABICHUS O XUMHYECKOU COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KAPTUHBI MUPA KAK OCHOBBI IIPUHATHUS PEIICHUMN B )KU3HECHHBIX U
MIPOU3BOACTBEHHBIX CUTYallUsIX, OTBETCTBEHHOI'O MOBEJACHHUS B IPUPOJTHON CpEIE.

3anaun JTUCHMILUIMHBI:

1) chopmupoBarh MNOHMMAaHHWE 3aKOHOMEPHOCTEW TMPOTEKAHUS XUMHUYCCKUX
MPOLIECCOB U SIBJICHHM B OKPYXKAIOLIEH Cpelle, LEIOCTHOM HAYYHOM KapTHUHBI MUpa,
B3aHMOCBSA3U M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBISATH (POPMyJIbI HEOPraHMYECKUX M OPraHUYECKUX
BEILIECTB, YPABHEHUS XUMUYECKUX PEAKIUM, OOBACHATH UX CMBICI, UHTEPIIPETUPOBATH

PE3YyIbTaTbhl XUMHNYCCKHUX SKCIICPHUMCHTOB,



3) cdopmupoBaTh  HABBIKM  TPOBEJACHHUS  MPOCTEUIINX  XHUMHYECKUX
AKCIIEPUMEHTATBHBIX UCCIIEIOBAHUI C COOIIOACHUEM MPaBUIl O€30MaCHOr0 0OpaleHus
C BEI[ECTBaMU U JJa0OPaTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHHs HCIOJIB30BaTh WH(POPMALMI0O XUMHYECKOTO XapakTepa Hu3
pa3IMYHBIX HICTOYHHUKOB;

5) copmupoBaTh YMEHUS MPOTHO3UPOBATH MOCIEICTBUS CBOCH NEATEIBHOCTH U
XUMHAYECKUX TIPUPOTHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MIPOIECCOB,;

6) chopMupoBaTh MOHMMAHUE 3HAYMMOCTH JOCTIDKEHUH XUMUYECKOW HAYKU U

TEXHOJIOTUH ISl Pa3BUTHS COITUATIBLHON U TPOU3BOCTBEHHOM cdep.



1.2.2. IlnanupyemMble pe3yabTaThl OCBOeHH 001e00pa3oBaTe bHOI AucHMIINHBI B cooTBeTcTBHM ¢ ®I'OC CIIO u Ha

ocHose ®PI'OC COO

a) 0a30Bble JIOTHYECKHE 1eHCTBUS

Koa n I[liianupyembie pe3yJbTaThl OCBOCHUS TUCUUILIUHBI

HaAauMEHOBaH

e
(popmupyem

BIX O6mme?! JlucuMnInHAPHbIE?
KOMIIETEHIIA

7
OK 01. B yacTu TPy10BOro BOCIUTAHUSA: - BJIQJAETh CHUCTEMOM XMMHUYECKUX 3HAHWM, KOTOpas BKJIIOYACT:
Bri6upats - TOTOBHOCTh K TPYly, OCO3HAHUE IICHHOCTH | OCHOBOIIOJIATAIOIINE TOHATHS (XUMUYECKUW DJIEMEHT, aToM,
CIIOCOOBI MacTepCcTBa, TPYAOIIO0UE; 9JIEKTPOHHAss 000JI0YKa atoma, S-, p-, d-3JIEeKTPOHHBIE OpOUTAIIN
pelieHus - TOTOBHOCTh K AaKTHUBHOM JEATEIbHOCTH | aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, JIEKTPOOTPULIATEIBHOCTb,
3aja4 TEXHOJIOTUYECKOU u COLMAJIHOM | CTETIEHb OKHUCIICHUS, XUMUYECKasl CBS3b, MOJIb, MOJIIPHAS Macca,
npodeccrona | HarpaBJIeHHOCTH, CITOCOOHOCTH | MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKeNleT, PYHKIIMOHATbHAS IPYIINa,
JILHOM VHULIUUPOBATH, IJIAHUPOBATH Y | paluKaJl, ©30MEPHUs, U30MEPBI, TOMOJIOTUUYECKUMN PSJl, TOMOJIOTH,
JICITEIBHOCT | CAMOCTOSTEIILHO BBITIOJIHATH TAKYIO | YTJIEBOJOPOJbI, KHCIOPOJ- M a30TCOJEpKAIIUE COCIMHEHUS,
u JICSITEIbHOCTD; OMOJIOTMYECKH aKTUBHBIC BEIeCTBa (YIJICBOJBI, KUPBI, OCIKH),
NPUMEHUTENb |- HWHTEpeC K  Ppa3nuuHbiM  cdepaMm | MOHOMEp, TMOJMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
HO K npodeccroHaIbHOMN JAeATeIbHOCTH, COCIMHCHUS, KPUCTAJUIMYECKAsT PEIIETKA, THUIbl XUMHYECKUX
pazinyHbiM | OBJIageHue YHUBEPCAJbHBIMH | PEAKIIUAN (OKHUCIIUTETLHO-BOCCTAHOBUTEIBHBIE, 9K30-H
KOHTEKCTaM | y4eOHbIMH MO3HABATEJbHBIMH | DHIOTEPMUYECKUE, pPEaKIMd HOHHOTO O0OMEHa), pacTBOp,

JIeCTBUSIMMU BJIEKTPOJIUTHI, HEAIEKTPOJIUTHL, SJCKTPOIUTUUECKAS JUCCOLUALNS,

OKHUCJIHUTCIIb, BOCCTAHOBHTCIIb, CKOPOCTHb XUMHYECKOU PCaKIu,

! YKa3blBaOTCA IMYHOCTHBIE U meTanpeameTHble pesynbTaTtbl 3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B otrnaronsHoi dopme, popmmpyembie obuieobpasoBaTeibHOM

ANCUMNANHOMN

2 IncumnanHapHble (NpeameTHble) pe3ynbTaTbl YKa3blBalOTCA B COOTBETCTBUM C METOAMKON NpenogaBaHUa AUCLMUMAMHDI




- CaMOCTOSITENIBHO
aKTyaJIM3UPOBATH
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIWBATh CYIICCTBEHHBIM NpHU3HAK
WITH OCHOBaHHSI TSI CpaBHCHHS,
KJaccudukauu u 006001eHN s,

- OTIPEICIIATH IENIH e TSIIBHOCTH, 3a/1aBaTh
napaMeTphbl ¥ KPUTEPUHU UX TIOCTHIKCHHS;

- BBISIBJISTH 3aKOHOMEPHOCTH "
IPOTHUBOPCUHSI B paccMaTpHUBACMBIX
SIBJICHUSX;

- BHOCUTH KOPPEKTHUBBI B JIEATCIHHOCTD,
OIICHMBATh  COOTBETCTBUEC  PE3YJIHTATOB
IeJIsIM, OICHWBATh PHUCKU IOCIEIACTBHM
TEeSTeILHOCTH;

- pa3BUBaTh KpPEAaTUBHOE MBINUICHHE TIPU
peIIeHNH )KU3HEHHBIX TTPO0IeM

bopMyaMpoBaTh U
npoliiemy,

0) 6azoBbIE HCCIe0BaATeIbCKHEe
JeHCTBUS:
- BJIAJICTh HaBBIKAMH y4eOHO-
HCCIIEI0BAaTEILCKON u MIPOEKTHOMN
NESATEIbHOCTH, HaBBIKAMU  pa3pelIeHUs
npo0iem;

- BBISIBJIATH IPUYUHHO-CJIECTBEHHBIE CBS3U
YU AaKTyaJdu3upoBaTh 3aJayy, BBIJBUIATh
TUIIOTE3y €€  pELIEHUs, HaxXOJUTh
apryMEeHTBl Uil JIOKa3aTelbCTBAa CBOUX
YTBEP)KJICHUM, 3aJaBaTh IapaMeTpbl W
KPUTEPUU PELICHUS;

XUMHUYECKOE PABHOBECHE ), TEOPUHU U 3aKOHBI (TCOPUSI XUMUUYECKOTO
CTpOCHMS oOprannueckux BemecTB A.M. bytiepoBa, Tteopus
3JIEKTPOJIUTUYECKON IHMCCOLMALUK, Iepuoaudeckuii 3akod JI.M.
MenneneeBa, 3aKOH COXpPaHEHUS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHH, (DAKTOJIOTUYECKUE CBEICHHUS O
CBOMCTBaX, COCTaBe, MOJYYEHUHU M 0€30MacHOM HCIOJIb30BAHUU
BOKHEUIIINX HEOPTaHUUYECKUX U OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOUN JEATEIbHOCTH YEIIOBEKA;

- yYMETh BBISBIATh XAaPAKTEPHbIE MNPU3HAKKM U B3aUMOCBS3b
M3YUYECHHBIX MOHSATUM, TPUMEHATh COOTBETCTBYIOIIUE MOHSATUS TIPU
ONMCAHUU CTPOCHUS U CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB U UX MPEBPAICHUI; BHIABISATH B3AUMOCBS3b XUMHUYECKUX
3HAHUM €  TOHATUSIMHA M TPEACTABICHUSIMU  JAPYTUX
€CTECTBEHHOHAYYHBIX MPEAMETOB;

- YMETh UCMOJIb30BaTh HAMMEHOBAHUS XUMHUYECKUX COECIWHEHUM
MEXKIYHAPOJHOTO COK3a TEOPETUYECKON U MPUKIATHOU XUMUHU U
TPUBHUAJIbHBIC HA3BAHUS BAXKHEHIINX BEUIECCTB (3TUJICH, allETUIICH,
rmnepud, ¢eHomn, GopMaabIAeTrua, YKCYCHas KHCIIOTa, TIIHMIUH,
yrapHblii ra3, YIJCKHUCHIbIM Tra3, aMMHAK, TalleHas W3BECTb,
HeraleHasi HW3BeCTh, MUTbEBasg COJla U JPYTrUX), COCTABIATH
dbopMyJIbl HEOPTaHUYECKUX U OPTaHUYCCKUX BEIIECTB, YpPaBHEHUS
XUMHUYECKUX pPEaKIUi, OOBACHATh HX CMBICT; IOATBEPKIATh
XapaKTEPHbIE XUMUYECKUE CBOMCTBA BEMIECTB COOTBETCTBYIOIIMMHU
AKCIIEPUMEHTAMU U 3alUCSIMH YPABHEHUN XUMHUYECKUX PEAKIIUN;

-  yMETh  YCTaHABJIMWBATh  MNPUHAIC)KHOCTh  HU3YYECHHBIX
HEOPTraHWYECKUX M OPraHUYECKUX BEIIECTB K OINPEACICHHBIM
KJIacCaM U TPyININaM COCAUHECHUW, XapaKTE€PU30BaTh UX COCTaB U
BOKHEUIIIME CBOMCTBA; OMPENECISITh BHABl XHMHUYECKHX CBS3EU
(koBaJIeHTHAsl, HWOHHAs, METAUIMYECKas, BOJOPOJHAs), THIIBI




- AHAJIM3HMPOBATh IIOJIYYEHHBIE B XOJE
peleHns 3aJa4u pe3yJIbTaTbl, KPUTHYECKU

OLICHUBATH ux JIOCTOBEPHOCTD,
MPOTHO3UPOBATh HW3MEHEHHWE B  HOBBIX
YCJIOBUSAX;

-  yMeTb  MEPEHOCUTh  3HAHUS B

MIO3HABATENbHYIO U MPAKTUYECKYIO 00JacTu
KHU3HEACSITETLHOCTH;

- YMETh MHTETPHUPOBATH 3HAHUS U3 PA3HBIX
pEeIMETHBIX 00JIacTel;

- BBIIBUTATh HOBBIC WJICH, TMpeAaratb
OpPUTHHATHHBIC TIOJIXOBI U PEIICHHS,

- CITOCOOHOCTh WX UCTIOIB30BaHUS B
TIO3HABATENbHOW U COIMAIBHON MPAKTUKE

KPUCTAJUIMYECKUX  PELIECTOK KJIACCU(PUIIUPOBATH
XUMHYECKUE PEAKIUH;

- chopMupoBaTh MpECTABICHUSI: O XUMUUYECKOM COCTaBISIONIEH
€CTECTBEHHOHAYYHON KapTUHBI MHPA, POJIM XMMHUU B MO3HAHHUU
SIBJICHUW MpUpPOAbl, B (OPMUPOBAHUU MBIILIICHUS U KYJIBTYPhI
JUYHOCTH, €€ (PYHKIIMOHATBLHONU TPAMOTHOCTH, HEOOXOIUMOM JIJIsi
pelieHnsT MPaKTUUECKUX 3ajlad M IKOJOTUYECKH OOOCHOBAaHHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBBIO M IPUPOJHOM CpEIE;

- YMCTb MNpPOBOAUTHL PACUCTBI 110 XHMHUYCCKUM (I)OpMyJ'IaM u

BEIIIECTB;

YPaBHCHUAM XUMHYCCKHNX pCaKIII/Iﬁ C HCITIOJIB30BAHUECM
(1)I/IBI/I‘ICCKI/IX BCJIIMYHNH, XAPAKTCPUIYIOIIUX BCIICCTBA C
KOJIMUYECTBECHHOM CTOPOHBI: MacCcChlI, o0BeMa (HOpMaHBHBIG

YCJ'IOBI/ISI) I'a30B, KOJIMYCCTBA BCIICCTBA, NCIIOJIB30BaTh CUCTCMHBIC
XUMHUYCCKUC 3HAHUA I TIPpUHATHUA peIIICHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHUTyalUAX, CBA3AHHBIX C BCHOICCTBAMU W HX
IMPUMCHCHUCM,

OK 02.
Hcnons3oBar
b
COBPEMEHHBI
€ CpelicTBa
MIOWCKA,
aHanu3a u
WHTEpIpeTaIl
uu
uHbOopMaIuu
u
uHbOpMaIo

B 00J1aCcTH
MO3HAHUA:

- chOpMHUPOBAHHOCTh  MHPOBO33PEHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BHUTHS HAyKH M OOIIECTBEHHOMU
NpakTUKH, OCHOBAHHOTO Ha  JMajore
KyJIbTYp, CIHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIHTYPHOM MHPE;

HEHHOCTH HAYYIHOI O

- COBEpPUICHCTBOBAHWE  S3BIKOBOM W
YUTATEIbCKOW KYJIBTYpPhl Kak CpeACcTBa
B3aUMOJICCTBUA  MEXIYy  JIIOABMH U

IIO3HAHUA MHPA,

- YMETh IUIAaHUPOBATHh W BBINOJHITH TUIAHUPOBATH U BBITIOJIHATH
XUMHYECKUHN SKCIIEPUMEHT (TIPEBPAILICHHS] OPTAaHUYECKUX BEIIECTB
IpU HAarpeBaHUU, MOJYyYEHUE STUIICHA U HU3YUYEHHUE €r0 CBOICTB,
KaueCTBEHHBIE pEaKIMM Ha ajbJCTUbI, Kpaxmal, YKCYCHYIO
KHUCIIOTY; ICHATypalus OCJIKOB IIPH HAarPEBaHUHU, [IBETHBIC PEAKIIHH
O€NKOB; MPOBOAUTH PEAKIIMN HOHHOTO 0OMEHA, ONPEACNISTh CPEIy
BOJHBIX pAaCTBOPOB, KAdeCTBEHHBbIC peaKlMd Ha Cyiabar-,
KapOOHAaT- W XJIOPHUI-aHUOHBI, HAa KATHOH aMMOHHUS, pelIaTh
SKCIEPUMEHTAJIbHbIC 3aJaud 1Mo TeMam  "Metamuibl" u
"HemeTtamnbl") B COOTBETCTBUM C MpaBWIaMU  TEXHHUKHU
Oe3omacHOCTH Tipu OOpaIIeHUH C BEIIeCTBAMHU U J1a0OpaTOPHBIM
000py/IOBaHUEM;  MPEACTABIATH  PE3YJIbTaThl  XUMHUYECKOTO




HHBIC
TEXHOJIOTHH
1
BBITIOJTHCHUS
3aj1a4
npodeccroHa
JIbHOU
AESITETLHOCT
"

- OCO3HaHUE LIEHHOCTHU Hay4YHOU
NEATEIIbHOCTH, TOTOBHOCTH OCYILIECTBIISITH
IPOEKTHYIO u HCCIIEI0BATEIBCKY IO
NeSATENbHOCTh HUHIWBUYAIBHO U B TPYIIIE;
OBiaanenne YHHMBEpPCAJIbHBIMH
y4eOHbIMU NMO3HABATEIbLHBIMH
AeCTBUAMM:

B) padoTa ¢ nHpopManueii:

- BJIAJETh HaBbIKAMU MOJTYYSHHS
uHpOpMAIIM M3 HCTOYHUKOB  Pa3HbBIX
TUIIOB, CaMOCTOSITENIbHO  OCYIIECTBIISITh
NOUCK, AaHajau3, CUCTEMATH3alHuI U

UHTEpIpeTalui0 UHGOPMAIMK Pa3TUYHbIX
BUJIOB U ()OpM IIPEJICTaBICHNUS;

- CO3/1aBaTh TEKCTHI B Pa3IMUHBIX popmMaTax
C Yy4eToM Ha3HaueHus HHPoOpMaLUU WU

LEeIEBOI ayIUTOPUH, BbIOMpas
ONTUMAJIbBHYI0 (OpMYy TMpEeACTaBICHUS H
BU3YyaJIU3allUH;

- OIICHUBAThH JJOCTOBEPHOCTb, JICTUTUMHOCTD
UH(POPMAIUH, €€ COOTBETCTBUE IMPABOBBIM U
MOPaJTbHO-3TUYECKUM HOPMaM;

- UCIIOJIb30BaTh cpelncTBa
MH(GOPMAIIMOHHBIX U KOMMYHUKAIIHOHHBIX
TEXHOJIOTUA B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX ¥ OpPTaHU3AIlMOHHBIX
3amady ¢ coOmomeHneM — TpeOOBaHUI
OPrOHOMHKH, TEXHUKH  0O€30MMacHOCTH,
TUTHEHBI, PeCypCcOCOepeKeHN s, TPABOBBIX U

JKCIIEpUMEHTa B (opMe 3almUCH YpaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 (HOpMyYIMPOBATH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;
- YMETh aHAIU3UPOBATh XUMHUYECKYIO HH(POPMALIHIO, TOTy4YaeMYO
U3 Pa3HbIX MCTOYHUKOB (CPEACTB MACCOBOM HH(pOpPMAIIUU, CETh
WuTepHeT u apyrue);

- BJIAJIETh OCHOBHBIMU METOJIaMH HAy4YHOTr'O MO3HAHUS BEIIECTB U
XUMHUYECKUX SBJICHUM (HaOMIOfeHUE, U3MEPEHHE, IKCIIEPUMEHT,
MOJICTTUPOBAHUE);

- yMeTh NPOBOJUTH pPACUETHl MO XUMHUYECKUM (QOpMylaM H
YPaBHEHHUSIM  XUMHUYECKUX  pEeakluMid C  HCIOJIb30BAaHUEM
bu3MuecKuX  BEJIMYHMH,  XapaKTepU3YyIOMIMX  BEIIECTBA  C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIC
yCIIOBUS) Ta30B, KOJMYECTBA BEIIECTBA; UCIIOJIb30BATh CUCTEMHBIE
XUMHWYECKUE 3HAHUSA U1 IPUHATHS PELIEHUH B KOHKPETHBIX
KU3HECHHBIX CHTyalUsX, CBS3aHHBIX C BEIIECTBAMHM M HX
IPUMEHEHHUEM;




ATUYECKUX HOPM, HOPM HH(POPMALMOHHOMN
0e301acHOCTH;

- BJIAJICTh HABbIKAMU PACIIO3HABAHUS U
3aIUThl HHPOPMaLIUU, UHHOPMATUOHHON
0€30IacHOCTH JJUYHOCTH,

OK 04.
O¢ddexTuBHO
B3aUMOJICUCT
BOBAaTh U
paboTaTh B
KOJIJICKTHUBE
Y KOMaHJIe

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CAMOOTIPEICICHUIO;
-OBJIa/ICHUE HaBbIKAMU y4eOHO-
UCCIIeI0BaTEIbCKOM, MPOEKTHOU u
COLIMAJILHOM JIeSITEIbHOCTH;

OBaanenne YHUBEpPCAJTbHBIMHU
KOMMYHHKATUBHBIMHY eHCTBUSIMU:

0) coBMeCTHaA AeAITEJbHOCTD.

- IOHUMATh U UCII0JIb30BaTh IPEUMYIIIECTBA
KOMaH/IHOM U MHANBHUYaJIbHON paboTHI;

- IIPUHUMATh LEeJIN COBMECTHOM
JIESITEIbHOCTH, OpTraHU30BbIBATH u
KOOPJIMHUPOBATh JIICUCTBUSA 1o ee

JIOCTHI)KECHUIO: COCTAaBJISITh IUIaH JEHCTBUM,
pacnpenensaTh poJiIi C Y4Y4E€TOM MHEHHH
YYaCTHUKOB 00CyXIaTh pe3ybTaThl
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATh M BBIMOJHATH pabOTy B
YCIOBUSX pEaJbHOr0, BHUPTYaJIbHOIO W
KOMOWHHPOBAHHOTO B3aUMO/ICHCTBHS;

- OCYIIECTBIIATH MMO3UTUBHOEC
CTpaTEeruyeckoe IMOBEJACHHE B Pa3IMYHBIX

- YMCThH IUNIAHUPOBATb W BBIIIOJHATH XUMHUYCCKUM OKCIICPUMCHT

(mpeBpamieHus OpPraHMYECKUX BEHIECTB MpPU  HArpeBaHUH,
NOJIyYEHUE D3TUJICHA W H3YyYEHHE €ro CBOMCTB, Kay€CTBEHHBIC
peakuuu Ha  anbAETHIBl, Kpaxmaj, YKCYCHYIO KHUCIOTY;

ACHaATypaluuA O€JIKOB IMIpU HAarp€BaHH, IBECTHLHIC PCAKIINU 6CJIKOB;
MMPOBOAUTDH PCAKIIMNU MOHHOT'O O6M€Ha, OIIpCACIIATL CPCAY BOAHBIX
PaCcTBOPOB, KAYCCTBCHHLIC PCAKIMKU Ha Cy.]IB(l)aT-, Kap6OHaT- Hu

XJIOPUA-aHUOHBI, Ha KaTHOH aMMOHUS; peniaTh
SKCIEPUMEHTAJbHbIE  33JauM 1o TemaM "'Metamisl" ©
"Hemerannel") B  COOTBETCTBUM C TIpaBWIAMU  TEXHUKHU

Oe3omacHOCTH Tpu OOpalleHUH C BelleCTBaMHU U J1abOpaTOpHBIM
o0opydoBaHUEM;  MPEACTABIATh  PE3YJIbTAaThl  XMMHYECKOTO
IKCIIEpUMEHTa B (OopMe 3alUCU YPAaBHEHHH COOTBETCTBYIOIIUX
peakuuii u GopMyIupPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;
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CUTyallUsX, MpOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh HHUIIMATUBHBIM
OBiaanenne YHHMBEpPCAJIbHBIMH

PeryJsiTHBHBIMH JIe/iCTBUSIMH:

') MPUHSATHE Ce0sl M IPYTUX JIIOIEH:

- IPUHUMATh MOTHBBI U aPTYMEHTHI JPYTUX
qOACH  TpM  aHamu3e  pe3yJIbTaToB
NEeSATEITBHOCTH;

- TIPU3HABaTh CBOE MPABO M IMPaABO JPYTUX
JIFOJIEH Ha OIINOKHU;

- pa3BMBaTh CIIOCOOHOCTH IIOHUMATh MHP C
TIO3UIUH JAPYTOTr0 YEIOBEKa;

OK 07.
ConelicTBoBa
Thb
COXpaHEHHIO
OKpY’KaroIIe
1 cpenpl,
pecypcocoep
€KEHHUIO,
IPUMEHSATh
3HaHUA 00
W3MEHEHUHN
KJIMMaTa,
TIPUHITATIBI
OCepEKIIMBOTO
ITPOU3BOJICTB
a,

B 00/1a¢TH 3K0JI0rH4ecKoro

BOCIIUTAHMSA:
- cOpPMHUPOBAHHOCTh  IKOJIOTHYECKOM
KYJbTYPBI, NOHUMaHHe BIIUSTHUS

COIMAJIBHO-DKOHOMHMYECKUX IPOIECCOB Ha
COCTOSIHUE€ TIPUPOJHOM M  COLMAIBHOMN
cpebl, OCO3HaHUE TII00AIIBHOTO XapakKTepa
AKOJIOTUYECKHUX TIPOOJIeM;

- IUIAaHUPOBAaHUE M  OCYIIECTBIICHUE
JIEVCTBUM B OKPYKAIOWIEH Cpeie HA OCHOBE
3HAHHUS [eJNed yCTOMYMBOIO  Pa3BUTHUA
YEeJIOBEYECTBA;

aKTHBHOE HETIPUSATHE JICUCTBUH,
MIPUHOCSIIMNX BPEl OKPYKAIOIIECH CpelIe;

- YMEHHUE MPOTHO3UPOBATH
HeOJIaronprsTHBIC AKOJIOTUYECKUE

- chopMHUpOBaTh MPEJACTABICHUS: O XUMHUYCECKOH COCTaBIISAOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpa, POJU XUMHUU B MO3HAHHUH
SBIIGHUUA TPUPOJbI, B (HOPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JMYHOCTH, €€ (PYHKIIMOHATBHON IPpaMOTHOCTH, HEOOXOUMOM st
pEelIeHHs] MPaKTUYECKUX 3aJlad U SKOJOTUYECKH OOOCHOBAHHOTO
OTHOIIEHHS K CBOEMY 37I0POBBIO M MPUPOTHOM Cpelie;

- yMeTh CoOOJII0aTh TpaBUjia SKOJOTHYECKH IIeJIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM ACSATEIBHOCTHU B IIEIISAX COXPAHCHUS
CBOETO 3JI0POBbA M OKPYKAIOILIECH MPUPOIHON CPEbI; YUUTHIBATH
OMACHOCTh BO3JICHCTBUSI Ha >KUBBIC OPTraHU3MBbI OIPECICHHBIX
BEIIECTB, MMOHUMAs CMBICI TIOKa3aTessl MPEeAeIbHONU JOMYyCTUMOM
KOHIICHTPAIIHH;
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3¢ (PEeKTUBHO | MOCIEACTBUS IpEeANPUHUMAEMBIX

JNEUCTBOBATh | JEUCTBUN, IPEAOTBPALIAT UX;

B - paclIUpEeHHE OMbITa  JEATEIBHOCTH

YpE3BBIYANH | DKOJIOTMYECKOMN HAIIPABICHHOCTH;

BIX - OBJIa/ICHHE HABbIKAMU y4eOHO-

CUTYyaLUAX MCCIIENOBATEIBbCKOW, TPOEKTHOU U

COLMAJIBHOM JEATEIIbHOCTH;

ITK®1.1 [ToaroroBka MoYBBI K OCAAKE U MTOCEBY APEBECHO-
KYCTapHUKOBOM, IIBETOYHO-IEKOPATUBHON PACTUTEIBHOCTH U
ra30HHBIX TPaB

MK yKasbliBatoTca B cooTsetcTBum ¢ PrOC CMO peanmsyemoit npodeccun / cneumanbHOCTH
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJILHOM
JANCIUIIJIMHBI «XUMMWU S

2.1. O0bemM TUCUHMILIMHBI M BUABI y4eOHOU padoThI

Bupa yueOHo# padoThI O0bem B yacax
O0bem o0pa3oBaTe/IbHOM MPOrPaMMBbI AW CIUTIIHHBI 72

B T.4

OcHOBHOe cogepKaHue 64

B T. 4.

TEOpEeTHYECKOE 00yUeHre 30
MPAKTUYECKUE 3aHITUS 24
nabopaTOpHBIC 3aHITHS 10

IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE COIEPKAHUE

(comep:kaHue MPUKJIATHOTO MOLYJISA) 0
BT. 4..

TEOPETHYECKOE 00yUeHre 2
MPAKTUYECKUE 3aHATHUS 4

IIpomexyTouHasi arrectanms ( 3a4eT) 2
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2.2. TemaTu4ecKkuii JIaH U COAEePKAHUE JUCUMUIIIMHBI

HaumenoBanu | Copaep:kaHue y4eOHOro Marepuasa (0CHOBHOE M NPO¢eCCHOHAIBHO- ObLe laTta npoBeaenus | Popmupyemsl
beM
€ pa3aesioB OPHEHTHPOBAHHOE), J1A00PATOPHBbIE U MPAKTHYECKUE 3aAHATHS, ac0 e
N 4acoB
TEeM NMPUKJIAJTHON MOTYJIb KOMIIETEHLIMH
1 2 3 4
OcHOBHOe cofepKkaHue 64
Paznesn 1. OCHOBBI CTPOEHUS BellleCTBA 6
Tema 1.1. OcHOBHOE cofepKaHue 4 OK 01
Ctpoenue 5
ATOMOB Teopernueckoe o0yueHue
XUMUYECKHUX .
1.CoBpeMenHass mozenb cTpoeHus: aToMa. CHUMBOJIMYECKUH SI3BIK XUMHH.
AJIEMEHTOB U .
XUMHUYECKAA  3JIEMEHT. OnexTpoHHass  KoH(purypauus  aToma. 1
npupoja
pupoa Knaccudukarus XuMHUECKUX 3JIEMEHTOB (S-, P-, d-351eMeHThI). BasieHTHbBIC
XUMUYECKOU
AIEKTPOHBI.
CBA3U .
2.BaneHTHOCTb. DOneKTpoHHas IpUpoJa  XUMHUYECKOH CBSI3H. 1
DNEeKTpOOTPUIATENBHOCTh. BHUIBI XUMUYECKOW CBA3M (KOBAJEHTHAs,
WOHHAs, METATNYECKasi, BOAOPOHAS) U CITIOCOOBI €€ 00pa30BaHMUS.
IIpakTyeckue 3aHATHS 2
l.Pemenne 3agaHuii Ha HCHOJB30BAaHUE XUMHYECKONM CHUMBOJIUKU U 1
HAa3BaHUM COEJUHEHHM TI0 HOMEHKJIAType MEXIYHApOIHOrO COK3a
TEOPETUYECKOM W TPUKIAJHOW XWMHUU W TPUBHUAIBHBIX HA3BAHUM JUJIA
COCTaBIICHUS XUMHUYECKHX (DOPMYIT IBYXaTOMHBIX COCTUHEHUHN (OKCHUIOB,
Cynb(HIOB, TUAPUIOB M T.M.) U APYTUX HEOPTAaHHMYECKUX COCTMHEHUUN 1

OTACIBbHBIX KJIAaCCOB.
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2.IlpakTuyeckue 3aJaHus Ha YCTAHOBJICHHUE CBS3M MEXIY CTPOCHHUEM
ATOMOB XHUMHYECKHUX 3JIEMEHTOB U NEPUOJAUYECKUM M3MEHEHUEM CBOWCTB
XUMHUYECKHUX IJIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUU C IOJIOKEHUEM
[Tepnoanueckoi CUCTEMBI.

Tema 1.2. OcHOBHOE cogepKkaHue 2 OK 01
[lepuoanuecku OK 02
i 3AKOH 1 IIpakTHyeckue 3aHATHS 2
tabimmna J[. 1.
Memenoena l.HepHozmqveCKaﬂ cucTeMa XuMH4YeCcKux 3jieMeHToB /(.M. MeHpaeneena.

Ousnyeckuit cmeica Ilepuoanueckoro 3axkoHa /(.M. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB,

00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C

MOJIOKEHUEM XMMHUYECKOro 3jieMeHTa B [leproanyeckoil cucreme. 1

MupoBo33peHuyeckoe U HayuHoe 3HaueHue I[lepuoanueckoro 3akona /1. 1.

Mengeneena. [Ipornossr I.11. MenaeneeBa. OTKpbITHE HOBBIX

XUMHYECKHX 3JI€MEHTOB.

2.PelieHne nMpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUN HA 1

XapaKTEePU3AIUI0 XUMHYECKUX JIEMEHTOB «MeTamndeckue /

HEMETAJUTMYECKUE CBOMCTBA, JJIEKTPOOTPULIATEILHOCTh XUMUYECKUX

3JIEMEHTOB B COOTBETCTBHUE C MX JICKTPOHHBIM CTPOCHUEM U MOJIOKECHUEM

B MIEPUOIUYECKON CUCTEME XUMHYECKUX 3JIeMeHTOB J[.11. MeHnneneeBay.
Paznen 2. XuMu4ecKue peakuuu 10
Tema 2.1. OcHOBHOe coep:KaHue 4 OK 01
Tunsl

2

TeopeTnueckoe o0yueHune
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XUMHUYECKUX
peakuuu

1. Knaccudukauus 1 TUNBI XUMUYECKUX PEAKLUN C y4acTUEM
HEOpraHndeckux BemecTB. CoCTaBlIeHNE YPABHEHUIN PeaKIUil
COEJIMHEHHUS, Pa3IOKEeHUs, 3aMelIeHHs, OOMEHa, B T.4. PEaKUi TOpEHus,
OKHUCJICHUA-BOCCTAHOBIICHUS.

2.YpaBHEHHUs OKUCIEHUA-BOCCTAHOBIEHUSA. CTENEHD OKUCIICHMUS.
Oxkucnurens U BoccTaHOBUTEINb. COCTaBIEHNUE U YPaBHUBAHUE
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOAOM 3JIEKTPOHHOTO
Oasianca. OKUCIUTETbHO-BOCCTAHOBUTEbHBIE PEAKIIUU B IPUPOJIE,
IIPOU3BOJCTBEHHBIX MPOLECCAX U KUZHEAECATEIBHOCTH OPTaHU3MOB.

IIpakTHyeckue 3aHATHS

1. KonnuecTBeHHbIE OTHOIIEHUS B XUMHUU. OCHOBHBIE KOJTMYCCTBEHHBIC
3aKOHBI B XMMHUU M PACUYETHI 110 YPABHCHUSAM XUMHUYECKUX peakiuii. Mob
KaKk eIWHHWIIAa KOJHMYecTBa BemecTBa. MousgpHas Macca. 3aKOHBI
COXpaHEHUSI MACChl U SHEPTHH.

2.3akoH ABorajzipo. MoJsipHbIiii 00beM ra3oB. OTHOCUTENbHAS TUIOTHOCTD
ra3oB. Pacuersl 1o ypaBHEHUSIM XUMHUECKUX PEAKIUN C UCIOJIb30BAaHUEM
Macchl, 00bemMa (HOpMaJIbHbIE YCIIOBUS) Ta30B, KOJMYECTBA BEIIECTRA.

Tema 2.2.
DJIIEKTPOIUTHYE
cKas
JIACCOIHAIINAS U
HOHHBIM OOMEH

OcHOBHOe coaep:KaHue

TeopeTnueckoe o0yueHune

1.Teopusi saekTposUTHYECKOM aucconuanuu. WOHBL. DIEKTPOJIUTHI,
HEIJICKTPOJUTHI. Peakiimu HOHHOTO OOMEHa.

2.CocraBieHue peakiuii HFOHHOTO OOMEHA MyTEM COCTaBJICHUS UX MOJIHBIX
U COKpAIICHHBIX HWOHHBIX ypaBHEHUU. KHUCIOTHO-OCHOBHBIC pPEAKIIUH.
3agaHus HAa COCTABJICHUE MOHHBIX peaKIi

OK 01
OK 04
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JlabopaTopHble 3aHATHA

Jlaboparopnas pabota “TUIbl XUMHUYECKUX PEAKIIUI”.
HccnenoBanue TUIIOB (TI0 COCTaBY M KOJIMYECTBY UCXOTHBIX U
00pa3yIonuXxcs BEIICCTB) U MPU3HAKOB XUMHUYECCKUX PEAKITHIA.

. 2

[IpoBeneHne peakiuii HOHHOTO OOMEHA, OIPEICTICHUE CPEIbI BOTHBIX

pacTBOpOB. 3a/IaHMsI HA COCTABJICHUE NOHHBIX PEaKITuit
KonTtpoabnas |CTpoeHHe BemecTBa 1 XUMUYECKHIE PEaKIUH. 5
padora 1
Pa3znen 3. CTtpoeHue U CBOHCTBAa HEOPTAHNYECKUX BelIECTB 14

OcHOBHOE cofepKaHue 4 OK 01
Tema 3.1. OK 02
Krnaccudukaumus TeopeTnueckoe 00yueHue 2 K 1.1
» HOMCHITIATYPA || TIpenmer Heoprannueckoit xumun. Kiraccupukarms HeopraHHIeckux
1 CTpOCHHIE BentecTs. [IpocThie U crokHBIE BenecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX
HCOPTAHUICCKH  |pernrecTB (OKCHIBI, THAPOKCHIBI, KUCIOTHI, COJIH). B3anMOCBs3b 1
X BCIICCTB HEOPraHWYECKHX BEIIECTB. ATperaTHble COCTOSHUS BEIIECTBA.

Kpucramimueckue n amop(HbIC BEIIECTBA.

2. TUmbl KPUCTAJUTMYECKUX PEIICTOK (aTOMHAs, MOJICKYJISIpHASI, NOHHAS,

MeTajindeckas). 3aBUCUMOCTh (PU3MUECKUX CBOWCTB BEIIECTBA OT THIA 1

KPUCTATUYECKON PEIIeTKH. 3aBUCUMOCTh XUMHYECKOW aKTUBHOCTH

BEIIECTB OT BHJIa XUMUYECKOM CBSI3HM U TUTIA KPUCTAJUTMUECKOU PEIICTKH.

[Tpuannbl MHOTOOOpA3HsI BEIIECTB.

IIpakTu4eckue 3aHATHS 2
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1.HomeHkaTypa HEOpraHMYeCKUX BELIECTB: Ha3BaHUE BEUIECTBA UCXOS
U3 UX XUMHYECKOU (DOPMYJIbI MIIM COCTABICHUE XUMUUYECKON (DOPMYJIBI
UCXOJs U3 Ha3BaHus BelecTBa 1o mexayHapoaHoit (MIOITAK) unun
TPUBUAJILHOW HOMEHKIIATYpE.

2.Penienrie mpakTUYECKUX 3alaHUM MO KiacCUu(PUKAlMU, HOMEHKIAType U
XUMHYECKUM (POpMyliaM HEOPraHMYECKUX BEILECTB PA3IMYHBIX KJIACCOB
(yrapHblil ra3, yrJIeKUCHbIM ra3, aMMUak, raiieHas W3BECTb, HeraiieHas
U3BECTh, MUTHEBASI COJA M JIPYIHX): HA3bIBaTh U COCTABISITH (POPMYIIbI
XUMHYECKUX BEILECTB, ONMPENEATh MPUHAIEKHOCTh K KIIaccy.
HcTounuku xumMuueckoil nH(popmaiuu (cpeicTB MaccoBOi MHPOPMALIHH,
cetb UnTepuer u apyrue). [louck nugopmanuu rno Ha3BaHUsIM,
UACHTU(PUKATOPAM, CTPYKTYPHBIM (hOpMYyJIaM.

Tema 3.2.
duszuxo-
XUMHYECKHE
CBOMCTBA
HEOpPraHUYeCKH
X BEIIECTB

OcHoBHOE coaep:xanmne

TeopeTnueckoe 00yueHue

Meramnel. OOuue Qu3nyeckue W XMMHUYECKHE CBOMCTBA METaJIOB.
CrnocoObl monydeHusi. 3HaUeHHUE METaUIOB M HEMETaIOB B IMPUPOJIE U
KU3ZHEJIEATEITLHOCTH YeJIOBeKa M Opranu3mMoB. Koppo3usi MeTayioB: BUABI
KOPPO3HUH, CITOCOOBI 3aIIUTHl METANIOB OT KOPPO3UH.

1. Hemertamnsl. O6mue Gpuznyeckue U XUMUYECKUe CBOMCTBAa HEMETAJUIOB.
2. Tunmunsie cBorictBa HeMertauioB [V— VII rpynn. Kmaccudukanus u
HOMEHKJIaTypa COEIWHEHUH HeMeTamioB. KpyroBopoTsl OHMOT€HHBIX
3JIEMEHTOB B PUPO/JIE.

1. Xumuueckue cBOMCTBa OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB
(OKCHAO0B, THIPOKCHU]IOB, KUCTIOT, COJIEH U JIp.).

2.3aKOHOMEPHOCTHU B U3BMEHEHHUH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOTHBIX
COEIMHEHUM, BBICIINX OKCUIOB U TUJPOKCHUIOB.

OK 01
OK 02
I[IK 1.1
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IIpakTuyeckue 3aHATHHA

1.CocraBneHne ypaBHEHUN XMMUYECKUX PEAKUUN C yYaCTHUEM IPOCTHIX U
CJIOKHBIX HEOPraHMYECKUX BEIIECTB: METAJUIOB U HEMETAJIOB; OKCUIOB
METaJJIOB, HEMETAJUIOB W aM(pOTEpPHBIX 3JIEMEHTOB; HEOPTraHUYECKUX

KHCJIOT, OCHOBaHHH U aM(OTEPHBIX THAPOKCHUIOB; HEOPTaHUYECKHUX COJICH, L

XapaKTEePHU3YIOIIUX UX CBOMCTBA.

2.PelieHne MpPaKTUKO-OPUCHTHPOBAHHBIX TEOPETUYCCKUX 3aJaHUN  Ha 1

CBOWMCTBA, COCTaB, MOJIyYCHHUE W OE30MacCHOE MCIOIb30BAHHE Ba)KHEHIIIMX

HCOPraHWYECKUX BEIIECTB B OBITY W MPAKTUYCCKOW JCSATEIbHOCTH

YeJI0BeKa.
Tema 3.3. OcHOBHOE cofepKaHue 2 OK 01
Nnentudukaiu OK 02
g JlaGopaTopHble 3aHATUA 2 OK 04
HEOPraHWHCCKH | JTaGopatopuas padora «MieHTHpUKaLUsS HEOPraHMYECKUX BEILECTBY.
X BCHICCTB Pemienne SKCIepMMEHTaIbHBIX 3aJad4 [0 XUMHYCCKUM CBOWCTBAM

METaJJIOB ¥ HEMETAJUIOB, M0 PACMO3HABAHUIO U TMOJYUYCHHIO COCIUHEHHIMA

METaJJIOB U HEMETAJLJIOB. 5

WnenTudukaiys HEOPraHMYECKUX BEIIECTB C UCIIOJIb30BaHHEM UX (DU3HKO-

XAMUYECKUX  CBOWCTB,  XapaKTEPHBIX  KAYECTBCHHBIX  PCaKIIHIA.

KadecTBeHHbIC peakiuu Ha Cyiab(aT-, KapOOHAT- M XJIOPUA-aHHUOHBI, Ha

KaTHOH aMMOHHSL.
KonTpoabHas .

CBolicTBa HCOPraHUIECKUX BEIICCTB. 2
padora 2
Paznea 4. CTpoeHne u CBOIiCTBA OPraHN4YeCKHUX BelIeCTB 23

OcHOBHOe coep:KaHue 6 OK 01
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Tema 4.1.
Knaccuduxanus
, CTPOCHHE U
HOMEHKJIaTypa
OpraHUYECKHUX
BCIIECTB

Teopernueckoe od0yuenue

1.ITosiBneHue n pa3BUTHE OPraHUYECKON XUMUHU KakK Hayku. [Ipenmer
OPraHU4YeCcKOr XMMUH. MecTO U 3HaueHUE OPraHU4YECKOU XUMUHU B
CHCTEME €CTECTBEHHBIX HAyK.

XUMUYECKOE CTPOCHUE KaK IOPSAJOK COCIUHEHUsS aTOMOB B MOJIEKYJIE
COTJIACHO MX BaJIEHTHOCTU. OCHOBHBIE NOJIOKEHUS TEOPUU XUMHUYECKOTO
CTPOEHHMS OpraHn4YecKux coennHeHuii A.M. bytneposa.

2.YTIepoiHbIN CKeJleT OPraHMYecKOM MOJIEKYJbl. 3aBUCUMOCTh CBOWCTB
BEILIECTB OT XUMHYECKOI'0 CTPOEHUS MOJIEKYII. MI30Mepus u u3oMephl.
3.Ilonsitue o  ¢yHkuuoHanbHOM rpynmne. Pagukan.  IlpuHuummner
KJaccuuKaIm OPraHu4eCKux COEIMHECHUM. MexnyHapoaHas
HOMEHKJIaTypa U MPUHLMUIIBI HOMEHKJIATYPbl OPraHUYECKUX COCTMHEHUN.
4.Tlonsatue o0 a30TCOAEPXKAIIUX COCAMHEHUSX, OMOJIOTMUYECKH aKTHBHBIX
BellecTBax (yrieBojax, jKupax, Oeikax M Jp.), BBICOKOMOJIEKYJISIPHBIX
COEIMHEHMSIX (MOHOMED, OJIUMEDP, CTPYKTYPHOE 3BEHO).

IIpakTH4eckue 3aHATHS

l.HomeHknaTypa OpraHWYECKUX COECAUHEHUN OTHEIbHBIX KJIAcCOB
(HaCBhILLIEHHbIE, HEHACHIIIEHHBIE K apOMAaTUYECKHUE YIIIEBOJAOPOAbI, CIUPTHI,
¢deHoIbl, anbaeruabl, KeTOHbI, KApOOHOBBIE KUCTOTHI U Jp.) CocTaBieHue
MOJIHBIX ¥ COKPAILIEHHBIX CTPYKTYPHBIX (POPMYJT OpraHUYECKUX BEIIECTB
OTAEJBHBIX KJACCOB, MCIIONB3Yysl MX HAa3BaHHUS IO CUCTEMATUUYECKOM U
TPUBUATBHOW HOMEHKJIAType (ITHWIEH, aleTWJIeH, TJIMIEpuH, (eHom,
dbopManbaerui, ykCycHasi KUCI0Ta, TJIUIIHH).

2. Pacuetsl mpocreiinieit GopmMybl OpraHUYECKON MOJIEKYJIBI, UCXOS U3
3JeMEeHTHOTO cocTaBa (B %).

[IK 1.1

OcHoOBHOE cogepxkaHue

12

OK 01
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Tema 4.2.
CBoiicTBa
OpraHUYECKUX
COCIMHCHUU

Teopernueckoe od0yuenue

DU3UKO-XUMUYECKUE CBOMCTBA OPraHUYECKUX COCIUHECHUN OTIEJIbHBIX
KJ1accoB (0COOEHHOCTU KJIacCU(PUKAIIMM U HOMEHKJIATYPhl BHYTPH KJlacca;
TOMOJIOTHYECKUNA psaa U obmas ¢dopmyna; wu3zomepus; ¢Gu3nIecKue
CBOMCTBA; XUMUYECKHE CBOMCTBA; CITIOCOOBI MOTYUYCHHUS):

— MpeJeNbHbIE YTIIEBOIOPOIbI (aJKaHbl M IUKJIOANIKaHbI). ['opeHne MeTana
KaK OJIMH M3 OCHOBHBIX MCTOYHUKOB TEIJIa B MPOMBIIUICHHOCTH U OBITY.
CBoiicTBa MNPUPOAHBIX YTIEBOJOPOJOB, HAXOXKJICHHUE B TMPUPOJAE H
MIPUMEHEHHE AJIKAaHOB;

— HempeleNbHbIe (QJIKEHBI, AJKUHBl M aJKaJUCHBI) W apoOMaTHYCCKUE
yTI€BOJAOPO/IBI. ['openue aleTuIcHa KaK HCTOYHHK
BBICOKOTEMITEPATYPHOTO TIJIAMEHHU JIJIsi CBAPKU U PE3KU METaJIIOB.

— KHUCJIOPOJICO/IepIKaIllie COeAMHEHUs (CIUPTHI U (EeHONBI, KapOOHOBBIC
KHUCIIOTHI ¥ 3PUPBI, aJTbJIETUIBI K KETOHBI, )KUPHI, YTIIEBOIBI).
[IpakTryeckoe TNpPUMEHEHUE JTWUICHTIIMKONS, TJIMIEpUHa, (eHoa.
[Tpumenenue popmainpaeruaa, aneTaibIeru1a, YKCYCHOM KUCIOThI. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT. MoOIoIIe CBOMCTBA MBLa.

— a3oTcofepiKallue COeAUHEHUs (aMHUHBI U AMUHOKHUCIOTBHI, OENKH).
BricokomonekynsipHbie COeUHEHUS! (CMHTETHYECKUE U OMOJOTUYECKHU-
akTHBHbIE). MoOHOMEp, MOIUMEp, CTPYKTypHOe 3BeHO. [lonmmepusanus
3TUJICHA KaK OCHOBHOE HAIIPABJIIEHUE €TI0 UCIIOJIb30BAHUS.

['eneTnueckas CBsI3b MEXKY KIaCCAMU OPTAHUYECKUX COEUHEHUM.

IIpakTu4eckue 3aHATHS

CBoiicTBa OpraHUYECKUX COEAUHEHUIN OT/ACIBHBIX KJIACCOB (TpUBUAJIbHAS U
MEXKJyHapOJIHasi HOMEHKJIATypa, XUMHUYECKHE CBOWMCTBA, CIIOCOOBI

OK 02
OK 04
K 1.1
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MOJIyYeHHUs): TMpeleNbHble (JIKaHbl M I[UKIOAJKAHbI), HEMpeAeabHbIC
(aJIKeHBI, AIKUHBI U aJIKAIMCHBI) U apOMATHYECKUE YTIEBOIOPOIbI, CIUPTHI
U (eHOoJIbl, KapOOHOBBIE KUCIOTHI U A(UPHI, AJIbJIETU/IBI U KETOHBI, AMUHBI
U aMHUHOKHUCJIOTHI, BBICOKOMOJICKYJISIDHBIE COCJAMHEHHUA. 3aJaHus Ha
COCTaBJICHUE YPAaBHCHUN XUMHUUECKUX PEAKIMi C yJaCTHEM OpPTaHUUECKUX
BEIIECTB HA OCHOBAHUU UX COCTaBa U CTPOCHHUSI.

CocraBiieHHE CXeM peakiuil (B TOM YHUCJe MO MPEJI0KEHHBIM IEMOYKaM
npeBpalleHuil), XapakTepru3yIuX XUMUYECKHUE CBOMCTBA OPraHMYECKUX
COCIMHEHUN OT/ACNBHBIX KJIACCOB, CMOCOOBI WX IMOJYyYCHHUS U Ha3BaHUE
OpPraHMYEeCKUX COCJUHEHUW 10 TPUBUAIBHOW WM MEXIYHAPOAHOMU
CUCTEMATHYECKON HOMEHKIIATYpE.

Pemienrne mNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUNA  Ha
CBOICTBA OPraHUYECKUX COCTMHEHUM OTIEJIbHBIX KIaCCOB

JlaGopaTropHasi paGora

JlaGoparopHast pabora “IIpeBpaiieHusi OpraHUYECKMX BEIIECTB MPH
HarpeBaHuu'.

[Tomydenue >TuICHA ¥ U3YYECHUE €TO CBOKCTB.

MogenupoBaHue MOJEKYJl M XUMHUYECKUX IPEBpPALICHUW HA MpUMEPE
ATaHa, STUJIEHA, alleTUJICHA U JIp.

Tema 4.3.
Nnentudukarm
ST OPraHUICCKHUX
BEILIECTB, UX
3HA4YEHHUE U
MIPUMCHCHHE B
OBITOBOM U

OcHoBHOE coaepkaHue

TeopeTnueckoe o0yueHune

buooprannveckue coenuHenusi. IlpumeHeHune u Ouonoruueckas poib
yraeBojioB. OKHCIEHHE YIJIEBOAOB — HWCTOYHUK HHEPIUU JKHUBBIX
opranu3mMoB. O0nacT NpUMEHEHUsI aMUHOKUCIIOT. [IpeBpanienus 6enKoB
UMM B opranu3Me. buonorndeckue ¢yHkuun O6enkoB. buomormueckue

OK 01
OK 02
OK 04
I[IK 1.1
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MIPOU3BOACTBEH
HOH
JIEATSIILHOCTH
YyeJIoBeKa

GyHKIIMU SKUpOB. Ponb opraHmueckold XWMHHM B PEIICHUU TPOOJIeM
MUIIEBON 0€30IMaCHOCTH.

1.Ponp opraHvyeckoil XMMUKU B pEUIEHUH MPOOJIEM HHEPreTHUYECKOU
0e30MacHOCTH, B PAa3BUTUU MEIULMHBI, CO3aHUM HOBBIX MaTE€pHaIOB,
HOBBIX UICTOYHUKOB SHEPIHH (aJIbTEPHATUBHBIE HICTOYHUKU SHEPTUN).
2.0nacHOCTh BO3AECHCTBHS HA KUBbIE OPTaHU3MblI OPraHMYECKNX BEILIECTB
OTIEIIBbHBIX KJIaCCOB (YriieBoopobl, CIIUPTHI, (beHnoubl,
XJIOPOPTaHUYECKHUE MPOU3BOAHBIC, ANbAECTU/BI U AP.), CMBICI MOKA3aTes
IIPEAEIBbHO JOIYCTUMOM KOHIICHTPALIMH.

JlaGopaTopHble 3aHATUA

JlaGoparopHast pabora: “UneHtudukarus OpraHUYECKUX COCIUHEHUM
OTAEJIbHBIX KJIACCOB™

NnenTudukanus opraHMYecKUX COEAUHEHUN OTAENbHBIX KiaccoB (Ha
npuMepe aabIeTUIOB, Kpaxmalla, YKCYCHOW KHUCJIOTHI, OEJIKOB U T.M. ) C
UCIIOJIb30BaHUEM HX (DU3UKO-XMMHUYECKUX CBOWMCTB M XapaKTEPHBIX
KaYECTBEHHBIX PEAKIIHH.

JHlenaryparust Oenka mnpu HarpeBaHuu. L[BeTHBIE peakiuu OEIKOB.
Bo3HUKHOBEHNE AHAIMTHUYECKOIO CHTHAJIAa C TOYKH 3PEHUS] XUMUYECKHX
IIPOLIECCOB IIPU MPOTEKAHHMM KA4YECTBEHHOW PpEAKLMH, ITO3BOJISIOLIECH
UACHTH(PUITUPOBATH MPEIIOKEHHBIE OPTAaHUYECKHUE BEIIECTBA.

Kontposenas CtpyKTypa U CBOMCTBAa OPraHMYECKUX BEIIECTB
pabora 3 y .
Pasnen 5 KuHeTn4yeckue U TepMOJAMHAMHYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUS

XHMHUYECKUX peakuui
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CxopocTh
XUMHAYECKHUX
pEaKLUH.
XUMHYECKOE
paBHOBECHUE

OcHoBHOE coaep:xaHue

TeopeTnueckoe od0yuenue

1.CxopocTh peakiiu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PAKTOPOB: MPUPOJIbI
pearupyroumx BEIIEeCTB, KOHIIEHTPAllUW pEarupyrolmx BeIECTB,
TEMIIEPaTyphl U TUIOIAA1 PEAKIIMOHHOW MOBEPXHOCTHU. TernoBbie 3pPeKTh
XUMHYECKUX peaKInil. DK30-U SHIOTEPMUYECKUE, PEAKIIUH.
2.006patuMocTh peakiuil. XMUMUUYECKOE PAaBHOBECHE U €T0 CMEILIEHUE 0]
JNEUCTBUEM pa3nUyHbIX (AKTOPOB (KOHLIEHTpAalUsi pEearcHTOB WJIU
IPOJYKTOB peakluu, 1aBjieHne, TeMIIepaTypa) JUisl CO3AaHus ONTUMATbHBIX
yCIIOBUM MPOTEKaHUsI XuMHueckux nporeccos. [Ipunnumn Jle HlaTtense.

OK 01
OK 02
K 1.1

IIpakTHyeckue 3aHATHS

1.Pemienre mpakTUKO-OPUEHTUPOBAHHBIX 3a/laHU Ha aHAIU3 (DaKTOpOB,
BIMSIOIINX HAa HM3MEHEHUE CKOPOCTH XHMHUYECKOW peaklHMH, B T.4. C
MO3UIUI SKOJIOTUYECKH 1IE€JIECO00PA3HOTO MOBEEHUS B OBITY U TPYIOBOM
NEATENIbHOCTU B IEJSIX COXPAaHEHHUS CBOETO 3/I0POBbS M OKPYKaroIIEu
MIPUPOTHOUN CPEIBL.

2.PemieHne MpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha NPUMEHEHUE
npuHuuna Jle-lllatenbe mJIsi HaxoXKICHUS HANpPaBICHUS CMELICHUS
paBHOBECHS XUMHUYECKON peakiuu U aHanu3 (HaKTOpOB, BIUAIONIMX Ha
CMEIIEHNE XMMUYECKOTO PABHOBECHUSL.

OK 01
OK 02
I[IK 1.1

Pazpgea 6.

PactBOpBI

Tema 6.1.

OcHoBHOE coaepkaHue

TeopeTnueckoe od0yueHune

OK 01
OK 02
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IlonsTne o 1.PactBopenue kak ¢usnko-xumuuyeckuii npouecc. PactBopsl. CriocoObl OK 07
pacTBOpax NPUTOTOBJICHUS  pacTBOpoB.  PactBopumocts.  MaccoBass — goms [IK 1.1
pacTBOpeHHOro BemiecTBa. CMBICH TMOKa3aTenss MPeaeibHO JOMyCTUMOM
KOHIICHTpPAIlMM W €ro HCIHOJb30BaHHWE B OIEHKE DKOJIOTHYECKOM
0€30MacHOCTH.
2.I1paBuiia 3KOJIOTUYECKH 11€J1€CO00Pa3HOI0 OBEACHMS B OBITY U TPYA0BOM
JESTENPHOCTH B IENAX COXPAHEHHS CBOETO 370POBBSI M OKPYIXKAlOIICH
NPUPOJHON CpPEJbl; OMAaCHOCTh BO3ACHCTBUS HA IKUBBIC OPTaHU3MBI
OTIpe/ICTICHHBIX BEIIIECTB.
Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUCTHBIX 3aJJaHUN HA PACTBOPHI,
UCTIOJIh3yeMbIe B OBITOBOM M MPOU3BOJICTBEHHOM JIEATEIHPHOCTH YEIOBEKa.
Tema 6.2. OCHOBHOE cofepKaHue OK 01
HccnenoBanue OK 02
CBOJCTB JlabopaTopHbIe 3aHATHA OK 04
PacTBopoB Jlabopatopnas padota «IIpuroroBieHue pacTBOPOBY. IK 1.1
[IpuroroBiieHre pacTBOPOB 3aJaHHON (MaccoBOW, %) KOHLIEHTpamuu (c
IPAKTUKO-OPUEHTUPOBAHHBIMH BOIIPOCAMH ) M OTIPEJIEIICHHE CPEIbl BOJHBIX
pPacTBOPOB.
Pemenue 3amay Ha MPUTOTOBJICHUE PACTBOPOB.
IIpodeccnonanbHO-OPUEHTHPOBAHHOE COIeP:KaHue (CoaepKaHue MPUKJIATHOIO
MOIYJIAA)
Pasgen 7. Xumust B ObITY M IPOM3BOACTBEHHOM J€ATEILHOCTH Y€I0BEKA OK 01
OK 02
I)/I(I/IMI/IH B ObITY |OCHOBHOE COJIep:KAHUE OK 04
TeopeTuueckoe 00yueHune OK 07
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MIPOU3BOACTBEH
HOH
JIEATSIILHOCTH
YyeJIoBeKa

l.HoBeiimme  TOCTMKEHHS  XUMHUYECKOM HAyKM M XUMHYECKOMU
TexHojgornd. Pomp  XuMHMM B 00ECIIEUCHMH  DKOJIOTHYECKOM,
HHEPreTUYEeCKO U MUILEBON 0€30MaCHOCTH, Pa3BUTHH MEIHULIMHBI.
2.IlpaBuna noMcka U aHaNIM3a XUMUYECKOW MH(MOpPMAIMU U3 Pa3IUUYHbBIX
UCTOYHUKOB (Hay4yHass W YyuyeOHO-Hay4yHasi JUTepaTypa, CpeacTBa
MaccoBoi nHpopmanuu, cetb MHTEpHET).

IIpakTHyeckue 3aHATHS

[Tonck u aHamM3 KEHCOB O MPUMCHCHHHM XUMHUYCCKUX BEIICCTB U
TEXHOJOTUH ¢ ydeToM Oyaymieil mpodecCHOHAIbHON JCATEIBHOCTH I10
TEMaM:  BaXXHCWIINE CTPOUTEIBbHBIC MaTePHaJIbl, KOHCTPYKIIMOHHBIE
MaTepHallbl, KPacKH, CTEKJIO, KEpaMHKa, MaTCPHaJbl JJI SJICKTPOHUKH,
HaHOMATepUajabl, TEKCTHJIBHBIC  BOJIOKHA, HWCTOYHHUKH  DHEPTHH,
OpraHUYEeCKUE W MUHEpaJbHBbIC YT0OpEHHUs, JICKapCTBCHHBIC BEICCTBA,
OBITOBas XUMUS.

3amura: [IpencraBieHne pe3ysIbTaToOB PEIICHUS KEHCOB B (hOpME MHHH-
JIOKJIaJ1a ¢ TIpe3eHTaIuei

[IK 1.1

IIpomMekyTOYHAS aTTECTAUA MO JUCHUILIMHE (3a4€T)

Bcero

72
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3. YCJOBUS PEAJTU3ALIMU TPOTPAMMBI OBLIIEOBPA3OBATEJLHOMI
JTUCHUATIIAHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY

o0ecIeYeH NI

OGopynoBanue y4eOHOro KaOuHeTa (HAIJISIIHbIE TOCOOMSI): HaOOPHI
IaPOCTEPIKHEBBIX MOJIEEH MOJIEKYJI, MOJEIU KPUCTATIIMIECKUX PEIIETOK, KOJUICKIIUH
MPOCTHIX U CJIOXKHBIX BEIIECTB W/WIM KOJUICKIIMH TOJIUMEPOB; KOJUICKIIUS TOPHBIX
nopoJ Y MHUHepanoB, Tabmuua MeHaeneeBa, ydeOHble (GUIbMBL, LU(PPOBBIE
oOpa3oBaTeIbHbIE PECYPCHI.

TexHuueckue  cpeacTBa  00y4deHHMsi:  KOMIIBIOTEp C  YCTpOMCTBaMU
BOCIIPOM3BEJCHUS  3ByKa, TPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C  DKPaHOM,
MYJIBTUMEIUNHAS TOCKA, YKa3Ka-TPE3eHTEP JJIsl IPE3CHTAIIHI.

Ob6opynoBanune JgadopaTopud M Ppado4YUX MeCT JaOOpPaTOPUM: MEH3YPKH,
NUIIETKU-KaMEJIbHUIBI, TEPMOMETPBI, MUKPOCKOI, JYIbI, MPEIMETHbIE U MOKPOBHBIE
CTeKJIa, MJIAHIIETHI JJIs KalelbHbIX peakiui, GuibTpoBadbHas Oymara, MpOMBIBAJIKH,
CTEKJISTHHBIE TPOOUPKHU, PE3UHOBBIE MTPOOKH, (PoHApUKU, HAOOP PEAKTUBOB, CTEKIISTHHBIE
NaJOYKH, INTATUBBI ISl TPOOMPOK; MEPHBIE IIMIIUHPHI, BODOHKHU CTEKJITHHBIC, BODOHKHU
nenutenbHbie uHapudeckue (50-100 mun), cTynku ¢ mecTukoMm, papgopoBbIe YaIKH,
NUHIETH, (GUIBTPHl OyMaXkKHbIe, BaTa, Mapiis, YacoOBble CTEKJA, DJIEKTPOIUIUTKH,
1abopaTOpHBIC MITATUBBI, CIIUPTOBBIE TOPEIKH, CIIMYKH, PUOOP JIJIS TTOIYYSHUS Ta30B
(w1 mpoOMpKa ¢ Ta300TBOJHON TPYOKOW), AepaTenu Uisi MPOOUPOK, CKIISTHKU IS
XpaHEHUsl PEaKTUBOB, Pa3/IaTOYHbIE JOTKU; Xxumudeckue crakansl (50, 100 u 200 mu);
IITATeNN; TUHIIETHI; TUTeJIbHBIC IUIIIBI; CEKYHIOMEPHI (TaMephl), MEPHBIE TTPOOUPKHU
(1a 1020 mn) u mepHbIe KoaObI (25, 50, 100 u 200 mu), BoasiHasg 6aHs (WM TEPMOCTAT),
CTCKJITHHBIC TAJIOYKW; KOHHWYeCKWe KoyuObl s tutpoBanus (50 m 100 mm);
MHJIMKaTOPHbIE MOJOCKHU Uil onpenenenust pH u craHnapTHas MHAMKATOpHAS IIKama;
YHUBEpCAJIbHBIA UHAUKATOP; muneTku Ha 1, 10, 50 M (unu no3aropsl Ha 1, 5 u 10 mi),
OropeTkH JJisi TUTpOBaHus, MenuuuHckue mmnpuisl Ha 100-150 M, maGopatopHbie
W/WIM aHAIUTUYeCKue Bechbl, pH-MeTpbl, CymmupHBIN mKad, W Ap. mabopaTopHOE

000opya0BaHHE.
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3.2. UupopmanuoHHoe odecrieyeHne peau3auy NporpaMmmbl

1. Jlna peanuzanuu mporpaMmbl  OuOIMOTEUHBIM ¢GoHA 00pa3oBaTeIbHON
OpraHu3allid HWMEET N€YaTHbIE U AIEKTPOHHbIE 00pa3oBaTebHbIE U MH(OPMAIIMOHHbIE
pecypchl, peKOMEHOBaHHBIE ISl MUCIOJb30BaHUS B 00pa30BaTeIbHOM Ipolecce, He
cTapiie 5 JET ¢ MOMEHTA U3IaHUs.

2. PekoMmeHayeMble MeYaTHbIE M3JaHUS MO pean3aluu o0Ieodpa3zoBaTeIbHON
JUCIUIUIMHBI TPEACTABICHBl B METOJUYECKUX DPEKOMEHAAIUSAX MO0 OpraHu3aluu
oOy4eHusl.

Onektponnbiit yueoHuk O.C. 'abpuensn «Xumusin2023r.

OtkpeiThiid kKoswiek: Xumus http://college.ru/himiya/

XuMus IJIA BCCX! WINTIOCTPUPOBAHHBIC MATCPHAJIBI 10 O6III€I>1, OpFaHI/I‘{eCKOﬁ u

Heopranudeckoi xumuu http://school-sector.relarn.ru/nsm/

Mup xumun http://chemistry.narod.ru/

Bupryansnas Xumunueckas [kosna http://him-school.ru

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHUS
OBIIEOBPA30BATEJIBHOI JUCHUATIINHBI

KoHTponb u orieHka pe3ynbTaTtoB 00y4eHHs OCYIIECTBISECTCS MPENoIaBaTesieM B
npolecce MPOBEICHUS MPAKTHUECKUX 3aHITHI U 1a0OPaTOPHBIX pabOT, TECTUPOBAHMS,
a TaKXKe BBIMOJTHEHUS OOYYArONIMMUCS WHIUBUIYAIbHBIX 3aJaHUil, TPOEKTOB,
UCCIeI0BaHMiA. Pe3ynbTaThl 00yUeHuUs ONPEEIISIIOT, YTO 00 yJaronuecs J0KHBI 3HATH,
MMOHUMATh U IEMOHCTPUPOBATH 110 3aBEPUICHUU U3YUYECHHS AUCIUTLIIUHBI.

Hnst popmupoBaHusi, KOHTPOJIE U OICHKA PE3YJIbTaTOB OCBOCHHS Y4YeOHOM
JUCUUIUIMHBI HCIOJIb3YETCS CHUCTEMA OLEHOYHBIX MEPONPUITUH, MPEICTABISIONIAS
c000¥ KOMIUTIEKC YIEOHBIX MEPOTIPUSTHIA, COTTIACOBAHHBIX C PE3yIbTaTaMH 00yUYEHUS U
chopmymupoBarHeix ¢ ydetoM @DPI'OC COO (mpeaMeTHBIe pe3yJbTaThl  I10

nuctumuae) u ®I'OC CIIO.
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OK/M Monyan / Paznen / Tunsl o1leHOYHBIX
Ne Pe3yabTaT 00yyeHus .
K Tema MeponpuATHI
| | OcHoBHOe conep:kaHue
1 ®opmyIMpOBATH
Paspnen 1. OcHoBBI pMyJTHPp
0a3oBbIe MOHATHS U
CTPOEHMsI BellecTBa
3aKOHbI XUMHMHU
1.1 |OK 01 |Crpoenue aToMmOB CocraBiATh 1. Tect «Ctpoenue

XUMHUYECKUX DJIEMEHTOB
Y TIPUPOJIa XUMUYECKOM
CBA3U

XUMHUYECKHE (HOPMYJIIbI
COCIUHCHUHN B
COOTBETCTBHUHU CO
CTCIICHbIO OKHUCJICHUSA
XUMHUYECCKUX
AJIEMEHTOB, UCXOMS U3
BaJICHTHOCTH U
AJIEKTPOOTPULIATEIILHOC
TH

ATOMOB XMMHYECKUX
3JIEMEHTOB U MPUPO/Ia
XUMHYECKON CBSI3H.

2. 3amauu HA
COCTaBJICHHE
XUMUYECKUX PopMy
JIBYXaTOMHBIX
coeIMHEeHUH (OKCHU/IOB,
CyJnb(pUI0B, THAPUIOB U
T.IL.).

3. 3aganus Ha
HCITOJIb30BaHUE
XUMHWYECKOM CUMBOJIMKHU
Y Ha3BaHUI cOeIUHEHUN
110 HOMEHKJIaType
MEXKIYHApOIHOI'O CO03a
TEOPETUUECKOU U
MPUKJIATHON XUMHUU U
TPUBHUAJBHBIX Ha3BaHUU
JUISI COCTaBJICHUS
XUMHYECKUX opMyt
JIBYXaTOMHBIX
COeIMHEHUH (OKCUIOB,
CyJIb(pUI0B, THAPUIOB U
T.IL.) U APYTUX
HEOPraHUYECKUX
COCIUHECHUHN OTACIbHBIX
KJ1acCOB
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OK/M Monyan / Paznen / Tunsl o1leHOYHBIX
Ne Pe3yabTaT 00yyeHus .
K Tema MeponpuATHI
1.2 | OK 01 |I[lepuoanueckuii 3akoH |XapakTepuU30BaTh 1. Tect
OK 02 |u tabmuma JI.1. XUMHYECKHE IEMEHThI |«MeTtammndeckue /

Menneneena

B COOTBETCTBHUH C UX
TMOJIO)KEHUEM B
MEPUOINYECKON
CUCTEME XMMHUYECKUX
anemenToB 1. M.
MenpeneeBa

HEMETaIINYSCKHUE
CBONCTBA,
AIEKTPOOTPULIATETBLHOCT
b U CPOJCTBO K
ANEKTPOHY XUMHUYECKUX
2JIEMCHTOB B
COOTBETCTBHE C UX
AIEKTPOHHBIM
CTPOCHUEM U
MTOJIOKEHHUEM B
IIEPUOJIUYECKON CUCTEME
XUMHYECKHUX 3JIEMECHTOB
J.1. MennaeneeBay.

2. IlpakTuyeckue
3aJIaHUs Ha
YCTAHOBJICHUE CBA3U
MEXy CTPOCHUEM
aTOMOB XMMHYECKHX
2JIEMEHTOB U
MEPUOIUYECKUM
W3MEHCHHUEM CBOMCTB
XHUMHAYECKUX DJIEMECHTOB
1 X COCIUHCHUU B
COOTBETCTBUHU C
MOJIOKEHUEM
[Tepunognueckoii
CHCTEME.

3. IlpakTuko-
OPUEHTUPOBAHHBIC
TEOPETUUECKHE 3aJJaHUs
Ha XapaKTEPHU3aLHIO
XUMHYECKHUX 3JIEMEHTOB:
«MeTtammmueckue /
HEMETAIJINYCCKUE
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OK/II

Monyas / Paznen /
Tema

Pe3yabTaT 00yyeHus

Tunsl oleHOYHBIX
MepOoNpUsATHI

CBOMCTBA,
AIEKTPOOTPULIATETBLHOCT
b U CPOJCTBO K
ANEKTPOHY XUMHUYECKUX
3JIEMEHTOB B
COOTBETCTBHE C UX
AIEKTPOHHBIM
CTPOCHUEM U
MOJIOKEHHUEM B
IIEPUOIUYECKON CUCTEME
XHUMHWYECKUX DJIEMECHTOB
.. MennaeneeBa»

Pa3znen 2. Xumuueckue
peakumuu

XapakTepus3oBarhb
THUIBI XUMHYECKUX
peakuuii

KonTpoabHasi paGora
«CTpoeHue BelecTBa U
XHMHYECKHE PeaKIun»

2.1

OK 01
OK 04

TUIBI XUMHYECKUX
peakuin

CocTaBlATh peakIuu
COCIMHCHUS,
pasyioxkeHus, oOMeHa,
3aMEIICHUS,
OKHCJIUTEBHO-
BOCCTAHOBUTEILHBIC
peakiuu

1. 3agaun Ha
COCTaBJICHUE YPaBHEHUM
PEaAKLINM:

— COCIMHEHUS,
3aMEIEHHUS,
pasyioxkeHus, 0OMEHa,

— OKHUCJIUTEIBHO-
BOCCTaHOBUTEIBHBIX
pEeaAKIMH C
HCIIOJIB30BAaHUEM METOa
AJIEKTPOHHOTO OajaHca.
2. 3aja4yM Ha pacyer
MAacChl BEIECTBA UIIH
00BEMa

ra3oB IO U3BECTHOMY
KOJINYECTBY BEIIECTBA,
Macce Uik 00bEMY
OJHOTO M3
Y4aCTBYIOIIUX B
pEeaKIiM BEIIECTB;
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OK/M Monyan / Paznen / Tunsl o1leHOYHBIX
Ne Pe3yabTaT 00yyeHus .
K Tema MeponpuATHI
pacy€Thl
Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
IPOJIYKTOB PEAKIUH,
€CJIM OJHO U3 BEIIECTB
UMeEeT IPUMECH;
2.2 DNeKTpoauTHYECKas CocraBnats ypaBHeHus |l. 3amanus Ha
JUCCOLIMALIMS M HOHHBIN |XUMUYECKUX PEaKlUd |COCTaBJICHHE
oOMeH MOHHOT'O OOMEHa C MOJIEKYISPHBIX U

y4acTHEM MOHHBIX PEAKINH C

HEOPraHUYECKUX YY4aCTHEM KHUCIIOT,

BEILIECTB OCHOBaHUH U COJIEH,
YCTaHOBJIEHUE
M3MEHEHHUS KUCIIOTHOCTHU
cpeabl
2. JJabopaTtopHas pabota
"TUnbsl XUMUYECKUX
peakiuii”.

3 Pa3znen 3. Ctpoenne u |(UccaenoBathb Kountposbnasi padora
CBOMCTBA cTpoeHue U cBoiicTBa |«CBoiicTBa
HEOPTraHMYeCKUX HEOPraHMYeCKHX HEOPraHUYeCKHUX
BelleCTB BelleCTB BeLEeCTB»
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OK/M Monyan / Paznen / Tunsl o1leHOYHBIX
Ne Pe3yabTaT 00yyeHus .
K Tema MeponpuATHI
3.1 | OK 01 |Knaccuduxanus, Knaccudunuponatsb 1. Tect «Homenknarypa
[IK 1.1 |HomeHknaTypa u HEOPraHU4ECKue Y Ha3BaHHE
CTpOEHHuE BEIIECTBA B HEOPraHUYECKUX
HEOpPraHMYECKUX COOTBETCTBHHU C UX BELIECTB UCXOJS U3 UX
BELIECTB CTpOEHUEM XUMHYECKOU POpMYIIbI

WJIU COCTaBJICHUE
XUMUYECKOU (POPMYIIBI
UCXOJIS U3 HAa3BaHUS
BEIlECTBA 110
MEXTyHApOHON WU
TPUBHUAJIBHOU
HOMEHKJIAType».

2. 3aja4m Ha pacyer
MacCOBOM JTOJTH (MacChl)
XUMHUYECKOTO JIEMEHTA
(coenuHeHUs) B
MOJIEKYJie (CMECH).

3. IlpakTuueckue
3a1aHUS 110
KJ1accu(puKaIum,
HOMEHKJIAType U
XUMHUYECKUM (HOopMYyIIaM
HEOPraHMYECKUX
BEILIECTB Pa3IMYHBIX
KJIACCOB.

4. IlpakTruueckue
3a/1aHus Ha
onpeJiesieHne
XUMHAYECKOU
aKTUBHOCTH BEILIECTB B
3aBUCUMOCTH BHUa
XUMHYECKOU CBS3U U
THIA KPUCTAILIMYECKOU
PEIIETKH.
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OK/II

Monyas / Paznen /
Tema

Pe3yabTaT 00yyeHus

Tunbl oLEHOYHBIX
MepOoNpUsATHI

3.2

OK 01
OK 02
K 1.1

DU3UKO-XUMHUECKHE
CBOMCTBA
HEOPraHUYECKUX
BCILICCTB

YcranaBinuBaTh
3aBUCUMOCTb (PU3UKO-
XUMHUYECKUX CBOVICTB
HEOPraHUYECKUX
BEILIECTB OT CTPOCHHUS
aTOMOB Y MOJIEKYJI,
TaKKe THUIIA
KPUCTAJUIMYECKOU
pelIeTKH

1. Tect «OcobeHHOCTH
XUMHUYECKUX CBOKCTB
OKCHUJIOB, KHCJIOT,
OCHOBAHUM,
aM(pOTEpHBIX
TUAPOKCHUJIOB U COJIEN».
2. 3anpanus Ha
COCTaBJICHUE YPaBHEHUU
XUMHUYECKUX PEAKIUH C
y4acTHEM MPOCTHIX U
CJIOKHBIX
HEOPTraHUYECKUX
BEIIIECTB: OKCUJIOB
METAJJIOB, HEMETAJLJIOB U
amM(pOTEepHBIX
AIIEMEHTOB;
HEOPraHMYECKUX
KHCJIOT, OCHOBAaHUM U
aM(doTepHBIX
TUAPOKCHUOB,
HEOPTraHUYECKHUX COJIEH,
XapaKTEPU3YIOIIHNX UX
CBOMCTBA U CIIOCOOBI
MOJIYYEHUS.

3. IlpakTuko-
OpUEHTUPOBAH-HbBIE
TEOPETUYECKUE 3aJaHUS
Ha CBOMCTBA U
MOJIyYEHUE
HEOPraHUYECKUX
BEILIECTB.

3.3

OK 01
OK 02
OK 04

Nnentudukamms
HEOPTraHUYECKUX
BEII[ECTB

HccaenoBath
Ka4eCTBEHHBIE PEaKIIUU
HEOPraHWYECKUX
BEIICCTB

1. ITpakTuko-
OPHUEHTHUPOBAHHBIE
3aJaHus 1O
COCTaBJICHUIO
XUMHYECKUX PEAKIIUU C
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OK/M Monyan / Paznen / Tunsl o1leHOYHBIX
Ne Pe3yabTaT 00yyeHus .
K Tema MeponpuATHI

y4acTueM
HEOPraHUYECKUX
BELIECTB, UCIOJIb3yEMbIX
JUISL UX UACHTU(UKAIIAN.
2.JIabopaTtopHas padorTa:
“Unentudukanms
HEOPraHUYECKUX
BEIIECTB .

4 Pasznen 4. Ctpoenne u (UccaenoBatb KountpoJsbHast padora
CBOMCTBA cTpoeHMe U cBoiicTBa |«CTpoeHHEe H CBOMCTBA
OpPraHu4ecKuX OpPraHU4ecKuX OpraHu4yecKux
BellleCTB BellleCTB BeLIECTB

4.1 |OK 01 [Knaccudukamms, Knaccudunuponats 1. 3aganus Ha
I[IK 1.1 |cTpoenue u OpraHuyYecKue COCTaBJICHUE HAa3BaHUU
HOMEHKJIaTypa BEIIECTBA B OpraHNUYeCKuX

OpPraHUYCCKHX BCHICCTB

COOTBCTCTBHUHU C UX
CTPOCHUCM

COE€IMHEHUH 110
TPUBUATILHOU WIIH
MEXKIYHAPOIHOMN
CHUCTEMaTHYECKOM
HOMEHKJIAType.

2. 3ajganus Ha
COCTAaBJICHHE MOJHBIX U
COKpAaILlEHHBIX
CTPYKTYPHBIX (POPMYIT
OPTraHUYECKUX BEIIECTB
OTJECIIbHBIX KJIACCOB.

3. 3amaun Ha
ONpEJICIICHUE
npocTeitieit GopMyIbl
OpraHU4eCKOU
MOJIEKYJIbI, UCXOS U3

AJIEMEHTHOT'O COCTaBa (B
%).
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OK/II

Monyas / Paznen /
Tema

Pe3yabTaT 00yyeHus

Tunbl oLEHOYHBIX
MepOoNpUsATHI

4.2

OK 01
OK 02
OK 04

K 1.1

CBoiicTBa
OPraHu4YeCKUX
COEIUHEHUN

YcranaBinuBaTh
3aBUCUMOCTb (PU3UKO-
XMMHUYECKHUX CBOMCTB
OPraHUYECKUX BEIIECTB
OT CTPOCHUS MOJIEKYII

1. 3ananus Ha
COCTaBJICHUE YPaBHEHUN
XUMHYECKUX PEAKLIUH C
Y4aCTHEM OPraHHYECKUX
BEILIECTB HA OCHOBAHUU
MX COCTaBa U CTPOCHMUS.
2. 3anpanus Ha
COCTaBJICHUE YPaBHEHUU
XUMUYECKUX PEaKInid,
WJUTFOCTPUPYIOIIUX
XUMHYECKHUE CBOMCTBA C
Y4ETOM MEXAHU3MOB
MPOTEKAHUsI TAHHBIX
peaKun U
TE€HETUYECKOM CBSI3H
OpraHWYECKHUX BEIIECTB
pa3HBIX KJIACCOB.

3. PacueTHble 3a1a4u 1O
YPaBHEHHUSIM PEaKLHil C
Y4aCTHEM OPraHMYECKUX
BEILIECTB.

4. JTabopaTtopHas pabota
“IIpeBpatieHus
OpraHUYECKHUX BEIIECTB
IpU HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

I[IK 1.1

Nnentudukamms
OpraHUYECKUX BEIIECTB,
WX 3Ha4YCHUE U
PUMEHEHHE B OBITOBOM
Y MPOU3BOJACTBEHHOM
NEeATEeNIbHOCTH YEIO0BEKA.

HccnenoBath
Ka4ECTBEHHBIC PEAKIUU
OpPraHUYECKUX
COCJIMHECHHH OT/ICIILHBIX
KJIaCCOB

1.IIpakTuko-
OpUEHTHPOBAHHBIE
3a1aHus 110
COCTaBJICHUIO
XUMHAYECKUX PEAKLINH C
Y4aCTHEM OPTraHMYECKUX
BEILIECTB, B T.U.
UCIIOIb3YEMBIX JJIS UX
HUICHTU(UKAIINN B OBITY
Y TIPOMBIIIJIEHHOCTH.
2.JIabopaTtopHas paborTa:
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OK/M Monyan / Paznen / Tunsl o1leHOYHBIX
Ne Pe3yabTaT 00yyeHus .
K Tema MeponpuATHI
“Unentudukanms
OPTraHUYECKUX
COCIMHEHUH OTIEIIbHBIX
KJIacCOB”.
3) Pa3nen S. XapakTepu3oBaTh
Kunernueckue u BJMSIHUE PA3JIMUYHbIX
TepMOAHMHAMHUYECKHE [(PAKTOPOB HA
3aKOHOMEPHOCTH paBHOBeCHE U
NMPOTEKAHUA CKOPOCTh XHUMHUYECKUX
XUMHUYECKUX PEAKIUN |(peakiui
5 |OK 01 |CkopocTh XuMHUECKUX |XapaKTEepU30BaTh [TpakTuko-
OK 02 |peakuuii. XuMHYECKOE |BIUSHUE KOHIEHTPAIIUHU |OPUEHTUPOBAHHBIC
IIK 1.1 |paBHOBecue pearupyronmx BEUIECTB |[TEOPETUUECKUE 3aTaHUS
U TEMIIEpATypbl Ha Ha aHanu3 GaKTOPOB,
CKOPOCTh XMMUYECKHX |BIUAIOLIUX HA
peakiui M3MEHEHUE CKOPOCTHU
XapaKTepru3oBaTh XUMHUYECKOU pEaKIUH.
BIIMSIHHE U3MEHEHUS [IpakTuko-
KOHLICHTPALIUU OpUEHTHPOBAHHBIE
BEILIECTB, PEAKIUU 3a/1aHUs HAa IPUMEHEHUE
cpensl 1 Temneparypsl  (nmpuHuuna Jle-Illatense
Ha CMELICHUE JUISL HAXOKICHUS
XUMHUYECKOTO HaIpaBJICHUS] CMEUIECHUS
paBHOBECUS paBHOBeECUS
XUMHUYECKON PEAKIIUUA U
aHanu3 (akTopos,
BIIMSIONINX HA
CMEILIEHUE XUMHYECKOTO
paBHOBECHSL.
6 HccaenoBath

Pa3zngea 6. PacTBopbl

HCTHUHHBIC PAaCTBOPHLI C
3aJaHHBIMH
XapaKTepuUCTHKaAMH
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OK/M Monyan / Paznen / Tunsl o1leHOYHBIX
Ne Pe3yabTaT 00yyeHus .
K Tema MeponpuATHI
6.1 | OK 01 Paznuuats uctunneie (1. 3agauu Ha
OK 02 (IIoHsATHE O pacTBOpax |pacTBOPHI IIPUTOTOBJICHUE
K 1.1 pacTBOpOB.
2. IlpakTuko-
OpUEHTUPOBAHHBIC
pacyeTHBIC 3a/laHUs Ha
JIMCTIEPCHBIE CUCTEMBI,
UCIIOJIb3YEMBIE B
OBITOBOM U
MIPOU3BOJICTBEHHOM
NeATEeIbHOCTU YeI0oBeKa.
6.2 | OK 01 |Hccnenoanue cBoiicTB |MccienoBats ¢puszuko- |JlabopaTopHas pabota
OK 04 |pactBOpOB xumuueckue corictBa | “Ilpurorosienue
K 1.1 WCTUHHBIX PACTBOPOB  |pacTBOPOB’
Il | [IpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COJAEPKAHUE (COAEePKAHUE PUKJIIATHOTO
MOIYJIAA)

4 Pa3zgea 7. OunenuBarhb 3ammuTa Keiica (¢
Xumus B ObITY U NMoCJaeACTBHSI OBITOBOM |y4eToM Oyayiuei
NMPOU3BOJACTBEHHOM U NMPOU3BOJACTBEHHON |(MPO(decCHOHAIbHOM
AeSITeJIbHOCTH AeSITeJIbHOCTH eI TeJIbHOCTH)
yeJi0BeKa YeJI0BeKa ¢ MO3MLNH

IKOJIOrHYEeCKOMI
0e30macHOCTH
OK 01 |Xwumus B ObITY H OnieHuBaThH Keiic (¢ yueTom
OK 02 |mpou3BOACTBEHHOM OCJIEICTBUS OBITOBOM  |OYAYILEH
OK 04 |meATenbHOCTH YENIOBEKA |M IPOU3BOACTBEHHOMN npodhecCHOHANBHOI
OK 07 NEITENbHOCTH YEJIOBEKA AeATeNBHOCTH)
. Bo3MmoxHBIE TEMBI
[IK 1.1 C TIO3UIINH KEHCOB:
9KOJIOTUYECKOH 1. I[lorennenne KknuMarta
Oe3omacHOCTH M BBICBOOOYK/ICHHE

ra3oBBIX TUJIPATOB CO
JIHA OKEeaHa.

2. bynymue matepuabl
JIJIs aBHa-, MAIlliHO- U
PpHUOOPOCTPOCHUS.
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OK/II

Monyas / Paznen /
Tema

Pe3yabTaT 00yyeHus

Tunbl oLEHOYHBIX
MepOoNpUsATHI

3. HoBble MaTepuranbl
JUTSL COJTHEYHBIX
OaTapeil.

4. JIexapcTBa Ha OCHOBE
pPacTUTENbHBIX
IpenapaTos.
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