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

1.1. MecTo IMCUMIUVIMHBI B CTPYKTYpe OCHOBHOH mNpodecCMOHAIBHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI

O6mieoOpa3zoBaTenbHasi AUCHUILIMHA «XUMHUS» H3ydaeTcsi Ha 0a30BOM YpOBHE B
oOmeoOpazoBaTeIbHOM UK€ Y4eOHOTrO IUlJaHa OCHOBHOW MpodecCHOHANbHOU
oOpazoBatenbHOl mporpammbl 1o npodeccuun 09.01.04 Hanmaguuk anmapaTHBIX U
IPOTrPaMMHBIX CPEACTB HH(POKOMMYHUKAITMOHHBIX CUCTEM

TpynoeMKoCTh JUCIUTIIUHBI «XUMUS» Ha 0230BOM YPOBHE COCTaBIISIET 78 4acos,
U3 KOTOphIX 64 uvaca — 0a3oBblii MOAyNb (6 pa3faenoB) U 8 4acoB — MPUKIATHOM
moaynab (1 paszgen), BKIIOYAKOIMIMN TPAKTUKO-OPUCHTHUPOBAHHOE  COJIEpIKAHUE
KOHKPETHOM Mpo(deCcCuu Uiu CreluagIbHOCTH.

[TpuknanHoli MOAydb BKIIOYAET OAWH pazaen. Pasgen 7 «Xumus B OBITY H
IPOU3BOACTBEHHON  NESITENBHOCTH  4YEJIOBEKa»  peajnus3yercss g BCEX
npodeccuii/cienuaibHOCTE Ha MaTepHayie KeWCOB, CBS3aHHBIX C JKOJIOTHYECKOU
0€30MacCHOCTbI0O M OILIGHKOM  TOCHIEACTBUA  OBITOBOM H  MPOU3BOJICTBEHHOMN
NEeSTENbHOCTH, TO  oOTpaciusiM  Oyaymed  mnpodecCHOHAIbHOU A TENbHOCTH
00yJaromuxcs.

[lepuon  oOyueHus W  pacmpelnelieHHe IO  CEeMecTpaM  OIpeAeliseT
oOpa3oBaTreibHasi OpraHu3alus CaMOCTOATEIbHO, C YYETOM JIOTHKU (HOPMHUPOBAHUS
NPEeIMETHBIX  PEe3ylbTaToB, OOMMX ©  NPOPECCHOHAIBHBIX  KOMIIETEHIIHH,
MEXIPEIMETHBIX CBS3€H C JIPYrMMU AUCIUIUIMHAMH O00I€00pa3oBaTeIbHOTO U
obmenpodhecCHOHAIBHOTO ITUKIIOB YYeOHOTO TIIaHa.

1.2. llesan u miaHupyeMble pe3yJbTAaThl 0CBOCHHS TUCIUILIHHBI

1.2.1. llean v 32724941 TUCHUILIHHBI

@opMUpPOBAHUE Y CTYJICHTOB IPEJICTABICHUS O XMMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTHHBI MUPA KaK OCHOBBI NPUHATHS PEIIECHUNA B )KU3HEHHBIX
Y MPOU3BOACTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOTO MOBEACHUS B IPUPOIHON CpEJIE.

3anaun TUCHUILUIUHBI:

1) chopmupoBarh MNOHMMaHHWE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYCCKUX
MPOLIECCOB U SIBJICHUM B OKPYXKAIOWIEH cpelie, UETOCTHOM HAaydYHOW KapTHHBI MHUpA,
B3aHMOCBS3U M B3aUMO3aBUCUMOCTH €CTECTBCHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBISATH (DOPMyJIbI HEOPraHMUYECKUX M OPraHHUYECKUX
BEILIECTB, YPABHEHUSI XUMUYECKUX PEAKIUMN, OOBACHITH UX CMBICI, UHTEPIIPETUPOBATD
pe3yJIbTaThl XUMHUYECKHX IKCIIEPUMEHTOB,



3) cdopmupoBaTh  HABBIKM  TPOBEJACHHUS  MPOCTEUIINX  XHUMHYECKUX
AKCIIEPUMEHTANIbHBIX  HMCCIENOBAaHUA C  COOJIOJEHHMEM NpaBWil  0€30MacHOro
oOpallieHusl ¢ BEUIECTBAMH U JIaOOPAaTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHs HUCIOJIB30BaTh WH(GOPMALNI0O XUMHUYECKOTO XapakTepa Hu3
pa3IMYHBIX HICTOYHHUKOB;

5) copmupoBaTh YMEHUS MPOTHO3UPOBATH MOCIEICTBUS CBOCH NEATEIBHOCTH U
XUMHAYECKUX IPUPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MIPOIIECCOB;

6) chopmMupoBaTh TOHMUMAHUE 3HAYMMOCTH JOCTIDKEHUN XUMUYECKOW HAYKU U
TEXHOJIOTUM TSI pa3BUTHS COIIMATBLHON U IPOU3BOICTBEHHOM cdep.



1.2.2. Ilnanupyemblie pe3yJbTaTbhl OCBOCHHMSI 001e00pa30oBaTeJbHOH AUCHUILIMHBI B cooTBeTcTBUH ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Koa u Ilnanupyemblie pe3yJibTaThl OCBOECHHS TUCIHIJIHHBI
HAUMEHOBaHU
e

dopmMupyembIX Oo6mmue’ JIMCuUIIHHAPHbIE

KOMIIEeTeHI M

OK 01. B yacTu TPyA0BOro BOCIUTAHMS: -  BJQACTh CHUCTEMOM XMMHWYECKMX 3HAHWUW, KOTOpas BKIIOYACT:

Ehﬂ6HpaTb - TOTOBHOCTb K Tpydy, OCO3HAaHHUC HICHHOCTH | OCHOBOIIOJAraromue IOHATUA (XHMHHECKHﬁ 9JICMCHT, aTOM, J3JICKTpOHHAasA

CrocoObI MacTepCTBa, TPYI0JIIO0HE; o0oJtouka aToma, s-, p-, 0-3JIeKTpOHHBIE OpOMTAIM aTOMOB, HOH, MOJIEKYJIa,

peICHUA 3aaa4 | - TOTOBHOCTH K aKTUBHOU JACATCIIBHOCTU | BAJICHTHOCTD, JJICKTPOOTPHUIATCIBHOCTE, CTCIICHb OKHCJICHUA, XUMHUYCCKas

npodeccroHall | TEXHOJIOTUYECKOW U CONMAIbHON HAIPaBICHHOCTH, | CBSI3b, MOJIb, MOJIIPHAS Macca, MOJIAPHBIA 00BEM, YIIIEPOJHBIA CKEJIET,

BHOM CHOCOOHOCTh MHHUIIMHMPOBATh, IIJIAHUPOBATh U | (YHKIMOHAJIbHAS TPYIINA, paguKai, U30MEpHs, U30Mepbl, TOMOJOTUYECKHI

NESITeIbHOCTH | CAMOCTOSATEIBHO BIMOIHATH TaKyIO ACSITEILHOCTD; | PSA, TOMOJIOTH, YIJIEBOAOPObl, KUCIOPOI- U a30TCOACpKAIINE COCIUHEHMUS,

MPUMEHUTEIBH | - HWHTEpEC K pa3IUYHBIM chepam | OMOJIOTHYECKH aKTHBHBIC BENIECTBA (YTJIEBOJBI, JKUPBI, OCIKH), MOHOMEp,

0 K pa3NU4HbIM | MpodecCHoHAIBbHOM e TENbHOCTH, MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJSIPHbIE  COEIMHEHUS,

KOHTEKCTaM OBiajgeHHe  YHUBEPCAIbHBIMH  YYeOHBIMH | KDUCTAJUIMUECKas pEIIETKa, THUIBl XUMUYECKHX pPEaKIHi (OKUCIUTEIbHO-
NMO3HABATEJIbHbIMH A€l CTBUAMM: BOCCTaHOBUTEJbHBIE, K30-U SHIOTEPMHUECKUE, PEaKIIM HOHHOTO 0OMEHa),
a) 0a3oBble JIOTHYECKHUE 1eiicTBHS: pacTBOp, AIEKTPOJIUTHI, HEAIEKTPOJIUTHI, SJICKTPOIUTUYECKAST TUCCOIHAIINS,
- CaMOCTOSITEJILHO dbopMynpoBaTh U | OKHCIIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUECKON peaKlUu, XUMUYECKOe
aKTyalu3upoBaTh MpoOjeMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUU M 3aKOHbI (TEOpUS XUMHUYECKOTO CTPOCHHS
BCECTOPOHHE; oprannueckux BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTHUECKOM

- YCTaHaBJHMBATh CYIIECCTBCHHBIH NPU3HAK WU
OCHOBaHHUS Il CpaBHEHHS, KIACCU(PHUKAIUU U
000011IeHN;

- ONpeaeisaTh ILEIH JICATSIBHOCTH,
mapaMeTpsl U KPUTEPUHU UX JOCTHIKCHHS,
- BBISBIISATh 3aKOHOMEPHOCTH W TPOTHBOPEYUS B

3aJaBaTb

JUccoIanuu, nepruoandeckuii 3akoH J[.M. MenneneeBa, 3aKOH COXpaHCHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XMMHUH, (PAKTOIOTHYCCKUE
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJyYeHUU U OE30MacHOM HUCIOJIb30BAHUU
BOXHEHIINX HEOPraHMYECKUX U OPraHMYeCKUX BEIIECTB B OBITY H
MPaKTUYECKON JIEATESILHOCTH YEJIOBEKA;

- yYMETb BBISBISATH XapaKTepHbIE MPU3HAKM M B3aMMOCBS3b H3YYEHHBIX

! YkasblBaloTca NUYHOCTHBIE M MeTanpeameTHble pedynbtaThl ns ®rOC COO (B nocneaHeit peaakumm ot 12.08.2022) B oTrnaronbHoit opme, hopmmpyemble
00w eobpasoBaTeribHOM AUCLMMITMHON
2 OvcumnnuHapHble (MpeaMeTHbIe) pesyrnbTaThl YKasbiBalTCA B COOTBETCTBUM C METOAMKON NpenoaasaHus OUCUUNUHbI




paccMaTpUBAEMBIX SBJICHUSIX;
- BHOCUTb KOPPEKTHUBBI B  JCSATEIbHOCTbD,
OLICHUBATh COOTBETCTBUE pE3YJIbTATOB LEISAM,
OLICHUBATh PUCKU MOCIEACTBHI ACSITEIBHOCTH;

- pa3BHUBATh KPEATUBHOE MBIILUICHUE MPU PEUICHUN
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbI€e HCCIEN0BATENbCKUE 1€ CTBUS:

- BJIaJIETh HABBIKAMU Yy4EOHO-HMCCIIEI0BATEIHCKOM
u MPOEKTHOM JIEATEIIbHOCTH, HaBBIKAMH
paspernieHus npooeM;

- BBIBJSATH MNPUYUHHO-CJIEJACTBEHHBIE CBA3U U
aKTyaJIU3UpPOBATh 3a/1a4y, BBIJIBUTATh THIIOTE3Y €€
pelieHus, HAaXOJUTh apryMEHTBI TUTST
JIOKA3aTelIbCTBA CBOMX YTBEP)KJICHWH, 3a7aBaTh
MapaMeTpbl U KPUTEPUHU PEIICHUS;

- aHAJIM3UPOBATh MOJIYYEHHBIE B XOJI€ PEIICHUS
3a7a4l Pe3yabTaThl, KPUTUYECKH OLICHUBATH MX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCIIOBUSX;

- YMETh NEPEHOCUTH 3HAHUS B MO3HABATEIBbHYIO U
MPAKTUYECKYIO 00IaCTH KU3HEACATEIHPHOCTH,

- yMEThb HUHTETPUPOBATh 3HAHUA W3 Pa3HBIX
MPEAMETHBIX 00J1aCTeH;

- BBIIBUTaTh  HOBBIE  HJEH,
OPUTMHAJIBHBIE TOAXO/IbI U PEIICHUS;
- CIIOCOOHOCTh WX MCITOJI30BAHHUS B
MO3HABATEILHON U COIMAIbHON MPAKTUKE

npeaiaratb

IIOHATUH, IPUMEHATH COOTBETCTBYIOIIUE NIOHATHUS IIPU ONMCAHUU CTPOCHHUS U
CBOWCTB HEOPraHMYECKUX M OPraHMYECKUX BEILIECTB M MX IPEBPALICHUMN;

BBISIBJIATD B3aNMOCBA3b XUMHYCCKHUX 3HAaHUH C IIOHATHUAMHA u
MMpEaACTABIICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX IMTPECAMCETOB,

- YMETb HCIIOJIB30BaTh HauMMCHOBaHUA XUMHNYCCKHUX COGI[I/IHGHI/Iﬁ
MEXKIYHAPOJHOTO COK3a TEOPETHYECKOM W MPUKIATHOM XUMHUH U

TPUBHUAJIBHBIC HA3BAHUA BaKHEHUIITHNX BCIIICCTB (BTI/IJ'IGH, AllCTUIICH, TTIMLICPHH,
denon, QopmanpaeTua, YKCyCHas KHCIOTa, TJWIWH, YyrapHblil ras,
yrﬂeKHCHBIﬁ ra3d, aMMHaK, ralcHas HU3B€CTb, HErall€Hasa HU3BCCTh, ITUThCBAs
coJla M JPYrux), COCTaBIATH (OPMYJbl HEOPraHUYECKUX U OPraHMYECKUX

BCIICCTB, YpPaBHCHHA XHUMHWYCCKUX pCaKHHfI, OOBSICHATL X CMBICIJI,
MOATBCPKIAATH XapaKTCPHBIC XUMHNUYECKHUE CBOIiCTBA BCIIICCTB
COOTBETCTBYIOIIMMH SKCIICPUMECHTAMU W 3allUCAMU ypaBHeHnﬁ XUMHNYECKHUX
peaKuuii;

- YMETh YCTAaHABJIMBATh MPUHAUICKHOCTh HM3yYEHHBIX HEOPTaHWYECKUX U
OPraHWYECKUX BEIIECTB K OMPECICHHBIM KJIaccaM M TPYIaM COCIUHEHUM,
XapaKTepU30BaTh HUX COCTaB W BaKHEWIIME CBOICTBA; ONpEAENsAiTb BUIbI
XMUMHUYECKUX CBs3eH (KOBaJeHTHAas, NOHHAs, METa/In4yeckasi, BOJOPOAHAs),
TUIBI KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KIaCCU(PUIMPOBATH XUMUYECKUE
peakuuu;

- chopMupOoBaTh MPEACTABICHUSA: O XUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHOHAyYHOW KapTUHbI MHUpA, POJIM XUMUU B TMO3HAHWUU SIBICHUN
Opuposbl, B (QOPMHUPOBAHMHM MBIIUICHUS M KYJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHAIBHONW TPAMOTHOCTH, HEOOXOIUMOM UIsl PELICHUs] MPAKTUYECKUX
3a]a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3I0POBBIO U
IPUPOJIHOI cpefie;

- YMEThb NIPOBOJUTH pacueThl MO XUMHYECKUM (opMyrnaMm U ypaBHEHHSIM
XUMHUYECKUX  pEaKIuidl ¢  HCIONb30BaHHEM  (U3UYECKUX  BEJIMYUH,
XapaKTEepPU3YIOIINX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: Macchl, o0beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BAThH
CUCTEMHbIE XMUMHUYECKHE 3HAHUS i1 MPUHATHS PEUICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIUSIX, CBSA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM




OK 02.
Hcnonws3oBarts
COBPEMEHHBIE
cpeacTBa
IIOMCKA,
aHaiu3a u
MHTEpIpETANU
nH(popmMaluu u
nH(pOpPMaLMOHH
bl€ TEXHOJIOTUU
IS
BBITIOJTHEHUSI
3a1a4
npodeccruoHan
BHOM
NeSITeNIbHOCTH

B o0Js1acTH IEHHOCTH HAYYHOTI'O O3HAHMS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHMUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSA HAyKd U OOIIECTBEHHON MPAKTUKH,
OCHOBAHHOTO Ha M aJiore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MeCTa B
MOJIMKYJIBTYPHOM MUDE;

- COBEPUICHCTBOBAHHE SI3bIKOBOM M YHMTATEIbCKOU
KyJbTYpbl KaK CpEICTBA B3aUMOJECHCTBHS MEKITY
JIFOIBMU U TIO3HAHUSI MUPA;

- OCO3HAHWE IIEHHOCTM HAYYHOW MAESATEIbHOCTH,

FOTOBHOCTh  OCYIIECTBJISITh  NPOEKTHYHD U
HCCIIEI0BATEIBCKYIO NEeSATENBHOCTb
VHJIMBUIyaJIbHO U B TPYIIIIE;

OBjaiecHHe  YHMBEPCAJBbHBIMH  Y4eOHBIMH

NMO3HABAaTECJIbHBIMHU I[CﬁCTBP[SIMP[:

B) padora ¢ ungopmanmeii:

- BIIQJICTh HABBIKAMU MOJIy4YeHUs MHPOpMAIUU U3
HMCTOYHUKOB pPa3HbIX THUIIOB, CaMOCTOSITEILHO
OCYILIECTBIISITh MOUCK, aHATN3, CUCTEMAaTU3alINI0 U
HHTEpIpEeTAN0 HHPOPMAIMH PAa3TUYHBIX BUJIOB U
(dhopM mpencTaBICHMUS;

- co3laBaTh TEKCThl B pa3M4YHBIX (opmarax c
y4eTOM Ha3HaueHUs HHPOpMAIMK U LEJIeBOM
ayIUTOpUHU, BBIOMpas ONTHUMAIbHYIO  (QopmMy
MIPE/ICTaBJICHUS ¥ BU3yaIH3alUy;

- OLEHHBATh JIOCTOBEPHOCTh, JIETUTUMHOCTH
uHpopMallUK, €€ COOTBETCTBUE IPABOBBIM H
MOPaNbHO-3TUYECKUM HOPMaM;

- HCMOJNb30BaTh CpeACTBA HMH(OPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTMM B pEUICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u
OpraHM3aIlMOHHBIX  3a7ad ¢  COOJIoJeHHEeM
TpeOOBaHUM IPTOHOMHUKH, TEXHUKH 0€30TaCHOCTH,

- yMETb IUIAaHUPOBaThb M  BBINOJHATH XUMHUYECKHH  OKCIIEPUMEHT
(mpeBpallleHHUsT OpPraHUYECKUX BEUIECTB IIpU HAarpeBaHUM, IOJY4YEHHE
ATUJIEHA U U3YyYEHHUE €ro CBOMCTB, KAUECTBEHHBIE pPEaKLUMU Ha allbJEeTU[bl,
KpaxMaji, YKCYCHYIO KHCJIOTY; JeHaTypanusi O€JKOB IpU HarpeBaHuw,
[[BETHBIE PEAaKIHUW OCNIKOB; TPOBOJAWUTH pEAKIMH HOHHOTO OOMEHa,
OTIpE/ICNATh CPely BOJHBIX PACTBOPOB, KAYECTBEHHBIE PEAKLIMU Ha CylbdaT-,
kapOoHaT- M  XJOpPUA-aHUOHBI, HA KaTHOH  AaMMOHHS;  pellaTh
JKCIIEpUMEHTaJbHbIe 3afauun mo TeMaM "Metamisl" u "Hemeramisl") B
COOTBETCTBUU C TMpaBWIAMHM TEXHUKU OE€30MaCHOCTH MpH OOpalieHUuu C
BELIECTBAMHU U J1a0OPATOPHBIM 0OOPYAOBAHHUEM; MPEICTABIATh PE3YJIbTAThI
XMMHUYECKOTO dKCIIEPUMEHTa B (hOpMe 3aliCH YPaBHEHUN COOTBETCTBYIOIINX
peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETb aHAJIU3UPOBATHh XUMHUUECKYI0 HHPOPMALIKIO, OJTYyJaeMyI0 U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoi nHpopmaiuu, cetb IHTepHET u Apyrue);

- BJIaJIETh OCHOBHBIMH METOJaMH HAaydyHOTO TIO3HAHHSA BEIIECTB U

XUMHYECKUX  SIBICHUM  (HaOmioneHue,  M3MEpEeHHe,  IKCIEPHUMEHT,
MOJICITMPOBAHNUE);

- YMETb HPOBOJUTH pacueTbl MO XUMUYECKUM (GOpMylaM U ypaBHEHUSM
XMUMHUYECKHX PEaKUUMH C  HUCMNOIb30BaHUEM  (PU3MUECKUX  BEIMYUH,

XapaKTePU3YIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMasbHBIC YCJIOBHS) Ta30B, KOJUYECTBA BEIICCTBA; HCIOJIH30BATh
CHCTEMHBbIC XMMHUYECCKHE 3HAHUS JUI TPUHSATUS PEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBA3aHHBIX C BEIIECTBAMH U X IIPUMEHEHUEM




TUTUEHBI, pecypcocOepekeHusi, IMpPaBOBbIX W
THMYECKMX  HOPM, HOPM  HH(POPMALHUOHHOU
0e30I1aCHOCTH;

- BJIaJICTh HAaBBIKAMH PACIIO3HABAHWA W 3alIUThI
nHpopMannu, HHOOPMAITMOHHOK 0€3011aCHOCTH
JINYHOCTH,;

OK 04.
OddexTuBHO
B3aHMOJICHCTBO
BaTh U
paboTtath B
KOJUICKTHBE H
KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTU U CAMOOTIPEICIICHUIO;
-OBJIA/ICHHE HaBBIKAMU yueOHo-
HCCIIEIOBATENBCKOM, MPOEKTHOM W COLHAIBHOU
JEeSITEILHOCTH;

Osaanenue YHHMBEPCAJIbHBIMHU
KOMMYHUKATHBHBIMU J1€HCTBUAMM:

0) coBMecCTHAasl JIeATeJIbHOCTD.

- TIOHUMaTh ¥ HCIOJB30BaTh MPEUMYIIECTBA
KOMaHJHOW W WHIUBUIyaTbHON PabOTHI;

- TpUHUMATh 1€ COBMECTHOM JESITEIbHOCTH,
OpPraHU30BBIBaTh U KOOPJIUHUPOBATH JIEHCTBHS IO
€¢ JOCTHIKCHUIO: COCTaBJIATh INIaH JICHCTBHIA,
pacrpenensaTh POJu ¢ Y4eTOM MHEHUH YYaCTHHKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

-  KOOPJAMHHUPOBAaTH M BBINOJHATH paboOTy B

YCIIOBUAX pcajibHOr O, BHUPTYAJIIbHOTO u
KOM6I/IHI/IpOBaHHOFO BBaHMOHCﬁCTBHH;
- OCYHICCTBIISITH MMO3UTHUBHOC CTPATCTUYCCKOC

MOBEJICHUE B PA3IMUYHBIX CUTYALUSX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM
OBJiajieHNe YHUBEPCAJbHBIMH PeryJIsiITHBHbIMHU
JefCTBUSIMH:

I') NPUHATHE ce0sl M APYTHX JIIO/Ieii:

- IPUHUMATh MOTUBBI U apTyMEHTHI JPYruX Jroeh
[IPU aHAJIN3€E PE3yAbTATOB JAEATEIbHOCTH;

- TIpU3HaBaTh CBOE MPABO M MPaBO APYTUX JroAeH

- yMeThb IUIAaHUPOBaTh M  BBIINOJHATH XUMHUYECKHH  SKCIIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKUX BEUIECTB IpU HarpeBaHUM, IOJy4YeHHE
STWJIEHA U W3yYEHHUE €ro CBOMCTB, KaUECTBEHHbIE PEaKLUU Ha aJlbJIeTH]Ibl,
KpaxMmasi, YKCYCHYIO KHCJIOTY; JeHaTypaiusi O€IKOB NpH HarpeBaHuw,
[BETHbIE pEaKIUH OEJIKOB; MPOBOJUTH pEAKIUUd HOHHOTO OOMEHa,
OTIPENENATh Cpeay BOJAHBIX PacCTBOPOB, Kaue€CTBEHHbIE peaKluu Ha cyabdart-,
kapOoHaT- M  XJOpPUA-aHHOHBI, HA KaTHOH AaMMOHHUS;  pelaTh
JKCIIEpUMEHTaJbHbIe 3afauun 1o TeMaM "Mertamisl" u "Hemeramis") B
COOTBETCTBUU C TMpaBWIAMHM TEXHUKU OE€30MaCHOCTH MpH OOpalieHUuu C
BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYAOBAaHUEM; HMPEICTABIATh PE3YNIbTAThI
XUMHYECKOT0 IKCIIEPUMEHTA B (POpME 3alIUCH YPaBHEHUIN COOTBETCTBYIOIIHUX
peakiuii 1 GopMyJINpPOBAThH BBIBOJBI HA OCHOBE ITUX PE3YIbTATOB




Ha OILINOKH;
- pa3BHBaTh CIIOCOOHOCTH MOHUMATH MU C
MTO3UIIUU IPYTOTO YEIOBEKa,

OK 07.
ConeiicTBOBATH
COXPaHEHUIO
OKpYyKaromen
CpeIIbl,
pecypcocOepex
SHHUIO,
MIPUMCHSITh
3HaHUsA 00
W3MCHCHUN
KITUMarTa,
010)20500020013§
OEpEKITUBOTO
MIPOM3BO/ICTBA,
3¢ hexTUBHO
NEUCTBOBATL B
Ype3BhIYANHBIX
CUTYaIUIX

B o6s1acTH 3K010rMYE€CKOr0 BOCTIMTAHUSA:

- cpOpMHPOBAHHOCTH HKOJOTHYECKOW KYIBTYPHI,
[MOHUMAaHUE BJIMSHUS COLMAIBHO-3KOHOMUYECKHUX
MIPOLIECCOB  HAa  COCTOSIHWE  IPUPOJHOM M
COLIMANIBHOM  Cpefbl, OCO3HaHUE TIJI00AJIHHOIO
XapakTepa 3KOJOTHYECKHX podiieM;

- IUIAHUPOBAHME M OCYUIECTBIICHUE ICHCTBUU B
OKpYXKalolllel cpele Ha OCHOBE 3HAHMUS Leled
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA,

AKTHUBHOE HENPUATHE JEUCTBUM, NPHUHOCALIIUX
BpE€l OKPYXAIOIIEH cpeae;
- yMEHHE TPOTHO3UPOBATH HEOIArOMpPUATHBIE

JKOJIOTUYECKUE TOCIEACTBUA MPEANPUHUMAEMBIX
JEUCTBUM, IPEOTBPALIATh UX;

- pacupeHnue OIbITA
AKOJIOTHYECKOM HANPaBICHHOCTH;
- OBJIaJICHVIE HaBBIKAaMH YIeOHO-MCCIEA0BaTENbCKOM,
MPOEKTHON U COLUAJIBHON JIEATEIbHOCTH;

JCATCIIBHOCTHU

- chopMupoBaTh  MpENCTaBIEHUA: O XHMHUYECKOW  COCTaBJISIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XMMHUU B TO3HAHUM SBJICHUUN
OpUpOJbl, B (QOPMHPOBAHUM MBIIUICHUS ¥ KYIbTYPHl JIMYHOCTH, €€
(GyHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOJUMON Uil PEelIeHUs] MPAKTUYECKUX
3a/1a4 U SKOJIOTMYeCKd OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0pPOBBIO U
MPUPOJIHON CpeJiE;

- YMeTh cOOI0AaTh MpaBUiia FKOJOTMUYECKU 11€JIeCO00pa3HOTO MOBEACHUS B
ObITY U TPYJOBOM NEATENILHOCTH B IIEJIIX COXPAaHEHHUS CBOEro 370pOBbS U
OKpYXKalolllel TPUPOAHON Cpelbl;, YYUTHIBATH OMACHOCTHh BO3JCHCTBUS Ha
JKVBBIE OpPraHU3MBbI OIPEJEIICHHBIX BEIIECTB, IIOHUMAas CMBICT MOKa3aTess
IIpEeAEIbHON JOIYCTUMON KOHIIEHTPau!
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2. CTPYKTYPA U COJAEP) KAHUE OBIIIEOBPA3OBATEJILHOM
JANCHUIIJIMHBI «XUMUWUS»

2.1. O0bemM TUCHMILVIMHBI U BUABI y4e0OHOU padoThl

Bua yueoHoii paboTbl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 78

B T.4

OcHOBHOE coJep:KaHue 66

BT. U..

TEOPETUYECKOE 00yIeHNE 46
MPaKTUYECKHUE 3aHITH 20

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepKaHMeE (COAePKAHUE

NMPUKJIATHOTO MOYJIfA) 10
B T. 4.

TEOpPETHYECKOE 00yueHue 6
MPAKTUYECKHUE 3aHITH 4
IIpomexyTouHas arrecTanus (3a4er) 2
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2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe U podecCHOHATBHO-OPHMEHTHPOBAHHOE), OBLeM 1ACOB dopmupyemble
pa3iesioB U TeM JJa00paTOpHbIe U MPAKTHYeCKHEe 3aHATHS, IPUKJIAJHOH MO1Y./1b KOMIIeTeHI[ U
1 2 3 4
Pazjnen 1. OcHOBBI CTPOeHMS BellleCTBA 6
Tema 1.1. Conep:xxanue yueOHOro Marepuaja 4
CtpoeHue aToMOB
o Teopetnueckoe 00ydeHue
3JEMEHTOB U CoBpemeHHast Mojenb CTpoeHHs aToMa. CHUMBOJMYECKUN S3bIK XUMHUU. XUMHYECKUH JIIEMEHT.
npuposa OnektpoHHas KoHpurypanus atoma. Kiaccupukanus XUMHYECKUX 3JIEMEHTOB (S-, P-, d-3JIEMEHTHI). )
XUMUUECKOI BanentHble  smekTpoHbBl.  BanmeHTHOCTb.  DJIEKTpOHHas  OpUpoJa  XUMHUYECKOM  CBS3H.
CBSI3U DNeKTpOOTPULIATENbHOCTh. BHIbI XUMHUECKOM CBsI3W (KOBaJieHTHasl, WOHHAs, MeTaJlJIM4ecKas,
BOJIOPOJTHAS) M CTIOCOOBI €€ 00pa3oBaHMSs
OK 01
IIpakTHYecKkne 3aHATHS 2
Pemrenne 3amaHuii Ha MCHOJIB30BaHME XMMHUYECKOM CHMBOJMKM W HAa3BaHWW COEIUHEHUN 10
HOMEHKJIAType MEXAYHApOJAHOIO COI03a TEOPETUYECKON M MPUKIAJAHONM XUMHUU UM TPUBUAIBHBIX
Ha3BaHUM ISl COCTABJICHUS XUMHUYECKUX (OPMYJ ABYXaTOMHBIX COEIMHEHUH (OKCUIOB, CyIb(HUIOB,
TUAPUAOB U T.I1.) U IPYTHX HEOPTaHUYECKUX COEAMHEHUHN OTIENbHBIX KJIACCOB. 2
[IpakTiyeckue 3alaHUsl HA YCTAHOBJICHUE CBSI3U MEX]y CTPOCHHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB U
MEePUOIUYECKHUM HU3MEHEHHEM CBOMCTB XMMHUYECKHX AJIEMEHTOB M UX COCJMHEHHH B COOTBETCTBUH C
nosioxxenueM [leproanueckoit CUCTEMBI.
Tema 1.2. Conepxxanue y4eOHOro Marepuasia 2 OK 01
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[Tepuonnueckuii
3aK0H M Ta0muIa
J.N. MenneneeBa

Teopernueckoe oOyueHue

[Tepuonnueckas cucreMa xumuueckux aemeHToB .M. Menaeneera. ®uznueckuii CMbICI
[lepuoauueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX HMU MPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBHH C IOJIOKEHUEM
XMMMUECKOT0 1eMeHTa B [lepuoanueckoit cucremMe. MUpoBO33peHUECKOE M HAYyYHOE 3HAUECHUE
[Tepuoanueckoro 3akona [I.1. Menneneesa. [Ipornossr J1.11. MenneneeBa. OTKpBITHE HOBBIX
XMUMHMYECKUX DJIEMEHTOB.

Pemenue npakTHKO-OpUEHTHPOBAHHBIX TEOPETUYECKHX 3aJaHUM Ha XapaKTEePU3aL[UI0 XUMUYECKUX
25IeMEHTOB «MeTanueckue / HeMeTalNIM4eCKHe CBOWCTBA, 3JIEKTPOOTPULIATEIBHOCTh XUMUYECKHX
3JIEMEHTOB B COOTBETCTBHUHM C UX JIEKTPOHHBIM CTPOCHUEM U TOJIOKEHUEM B IIEPUOIUYECKON cucTeMe
xuMudeckux aneMmenToB .. Meneneera»

OK 02

Paznen 2. Xumudeckue peakiuu

10

Tema 2.1. Turs!
XUMHUYECKUX
peakuui

Conep:xxanue yuyeOHOro marepuaja

Teopernueckoe o0ydyeHue

Knaccudukanus u TUIBI XUMUYECKUX PEaKIUil C ydacTueM HeopraHuyeckux BeuiecTB. CocTraBieHue
ypaBHEHUH peakiuii COeAMHEHUS, PA3I0KEHHUs, 3aMEIIICHHsI, 0OMEHa, B T.4. PEaKIIUi TOPEHU,
OKHUCJICHUS-BOCCTAHOBJICHHUSL.

VYpaBHeHUs OKUCTIEHUSA-BOcCTaHOBIEHUA. CTeneHb okucieHusi. OKUCINUTENb U BOCCTAHOBUTEb.
CocraBiieHre U ypaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTENLHBIX PEAKIIMI METOI0M 3JIEKTPOHHOTO
6anmanca. OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU B IPUPO/IE, MPOU3BOACTBEHHBIX IIpoIeccax 1
KU3HEJESATEIbHOCTH OPraHU3MOB

IIpakTHYeckue 3aHATHS

KonmuecTBenHple OoTHOIIEHUS B XMMUH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHH H PacCdCThI 110
YpPaBHCHHUAM XUMHYCCKUX peaKuHﬁ. Monp kKak eguHUIIA KOJMYECTBA BEIECTBA. MOJ'ISIpHaSI mMmacca.
3aK0OHEBI COXpaHCHUA MACChbl U SHCPIUU. 3aKoH ABOl"aI[pO. MOJ'IHpHHﬁ 00beM ra3oB. OTHOCUTEIbHAS
MJIOTHOCTH T'a30B. PacueTsl 1o YPaBHCHUAM XUMHUYCCKUX peaKI_lI/Iﬁ C HCIIOJIb30BAHUEM MACCHI, o0BeMa
(HOpMaJ'ILHLIe YCJ'IOBI/IH) ra3oB, KOJIMYCCTBA BCIICCTBA

OK 01

Tema 2.2.

Conepxxanue yueOHOro Marepuasia

OK 01
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DIEeKTPOIUTHYECKA
sl TUCCOLIMALIUS U
HOHHBIN 0OMEH

Teopernueckoe oOyueHue

Teopus anexTponutTuyeckoil qucconuanuu. MoHbl. DIeKTpOIUThI, HEAIEKTPOJIUTHL. Peakiiuu HOHHOTO
oOmena. CocTaBiieHHe peakiuii MOHHOTO OOMEHa IyTeM COCTAaBJICHUS MX IOJHBIX M COKpAIIEHHBIX
MOHHBIX YpaBHEHUN. KHCI0THO-OCHOBHBIE peaklMU. 3a/1aHusl HAa COCTaBICHUE HOHHBIX PEaKIUil

HpaRTuquRne 3aHATUSA

3aaHusl Ha COCTaBJICHHE HOHHBIX peaKuil

OK 04

Paznen 3. CTpoeHne u cBOiicTBa HEOPraHMYECKUX BelIeCTB

16

Tema 3.1.
Knaccudukanus,
HOMCHKJIATypa 1
CTpOCHUE
HCOPraHNM4CCKUuX
BEIIICCTB

Conepxxanue yueOHOro Marepuaja

Teopernueckoe o0ydyeHue

[Ipenmer Heopranuyeckoit xumuu. Kinaccugukanus HeopraHnueckux BenecTs. [IpocTbie U clIoXKHbIE
BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, TUIPOKCHIBI, KUCIOTHI, COJIN).
B3anMocBsI3b HEOPraHMYECKHUX BEIECTB. ATperaTHble COCTOSIHUA BelecTBa. Kpucramnuyeckue n
amop(HsbIe BemecTBa. THUIIBI KPUCTATUIMYECKUX PEIIETOK (aTOMHAs!, MOJIEKYJIsipHasi, HOHHAS,
MeTaindeckasi). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOMN PEIIeTKH.
3aBUCUMOCTh XUMHYECKON aKTUBHOCTHU BEILIECTB OT BUJA XUMHUYECKOU CBSI3U U THUIA KPUCTATUIMYECKOU
pemietku. [IpuunHbl MHOrooOpa3us BEIIECTB

IIpakTHYeckue 3aHATHS

HomeHkaTypa HeOpraHMUECKUX BEIIESCTB: Ha3BaHHUE BEIIECTBA HCXOS U3 UX XUMUIECKOH (OPMYIIBI
WJIM COCTaBJICHUE XMMHUYECKOU (POPMYITBI KCXO/IS U3 Ha3BaHUs BEIIECTBA [0 MEXTyHAPOIHOH
(MIOIAK) nnu TpuBUaNIbHON HOMEHKIIATYE.

PernieHne npakTUYeCKUX 3alaHHM M0 KJIACCH(HKAIMK, HOMEHKJIATYpe W XUMHUYECKHM (opmynam
HEOPraHWYeCKUX BEIIECTB Pa3IMYHBIX KJIACCOB (yrapHbId Ta3, YIJIGKHCIIBIA Ta3, aMMHUaK, TalieHas
W3BECTh, HETalleHast U3BECTh, MMThEBAs COJIAa M IPYTUX): HA3bIBATh U COCTABIATH (POPMYJIBI XUMHUUECKUX
BEIIECTB, OMPEICIIATh MPUHAUICHKHOCTh K KIIACCY.

Hcrounuku xumudeckoit nHpopMaIuu (CpeIcTB MaccoBoi nHpopmaiun, cetb uTepHeT u apyrue).
[Touck undopmaruu no Ha3BaHUSIM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (popMynam

OK 01
OK 02

Tema 3.2. dusuko-

Conepxxanue yueOHOro Marepuasia

OK 01
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XUMHUYECKUE Teopernueckoe oOyueHue OK 02
CBOICTBA Mertamnsl. O0mue Gu3ndecKue U XUMHUYECKHE CBOWCTBAa MeTauioB. CroCOOBI MOTyYeHUs. 3HAYCHUE 5 IIK...
HEOPraHMYECKMX | METAIIOB M HEMETAUIOB B NPUPOJE M JKU3HENEATENBHOCTH 4YeI0BeKa M opranu3MoB. Kopposus
BEILECTB METaJJIOB: BUbI KOPPO3HUH, CIIOCOOBI 3aLIUTHl METAJUIOB OT KOPPO3UU

Hemeramner. OOmme ¢u3ndeckne W XUMHYECKHE CBOMCTBA HEMETa/UIOB. THITMYHBIE CBOWMCTBA

HemeraioB [V— VII rpynmn. Knaccudukarus u HOMEHKIIaTypa coeTMHEHH HeMeTauioB. KpyroBopoTsl 2

OMOTreHHBIX AIIEMEHTOB B IIPUPO/JIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHIOB, THAPOKCUIOB, KUCIIOT,

coJIeH U Jp.). 3aKOHOMEPHOCTH B UBMEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTMHEHHM, 2

BBICIIMX OKCHJIOB ¥ TUAPOKCUIOB

IIpakTHYeckne 3aHATHS 2

CocraBiieHHe YpaBHEHHH XHMHUYECKUX DPEAKIMH C y4acTHEM IPOCThIX U CIIOKHBIX HEOPraHUYEeCKHX

BEIIECTB: METAJUIOB U HEMETAJJIOB; OKCHIOB METaJUIOB, HEMETAJUIOB M aM(OTEpPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBaHMM U aM(OTEpHBIX T'HAPOKCUAOB; HEOPraHUYECKHX COJIEH,

XapaKTEPHU3YIONIUX UX CBOKUCTBA. 2

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHUN Ha CBOMCTBA, COCTaB, MOJY4YEHUE U

0e30MacHOe HCIOJb30BaHWE BAXKHEWIIMX HEOPraHMYEeCKUX BEIIECTB B OBITY M MPaKTUYECKOU

NeSITEeNIbHOCTH YeJIOBEKa
Tema 3.3. Conep:xanue y4yeOHOro MmaTepuasa 2 OK 01
Nnentuduxarnus OK 02
HEOPraHHIECKUX IIpakTHYeckue 3aHATHS 2 OK 04
petects JlaboparopHas padoTa «aeHTudukanms HEOPraHMIECKUX BEIIECTBY.

Pemenne sKkcrepyMMEHTaIbHBIX 337ad MO0 XUMHUYECKHMM CBOWCTBAM METAJUIOB M HEMETAJIOB, IO

pacrno3HaBaHUIO U MOJTYYEHUIO COSAUHEHUN METAIJIOB U HEMETAIIOB. 5

WNnentudukaims HEOPraHMYECKUX BEIIECTB C HUCIOJIb30BaHUEM HX (PU3MKO-XUMHUYECKUX CBOWCTB,

XapaKTepHBIX KadeCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha cyiabdaT-, KapOOHAT- U XJIOPHI-

AQHUOHBI, HA KATHOH aMMOHUS
Pa3nen 4. Ctpoenne u CBOMCTBA OPraHNYeCKHX BeleCTB 24
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Tema 4.1.
Knaccudukarus,
CTPOCHHUE U
HOMEHKJIaTypa
OpraHUYeCcKuX
BEIIECTB

Conepxxanue yueOHOro Marepuaja

Teopernueckoe oOyueHue

[losiBeHMEe U pa3BUTHE OPraHUYECKON XMMHUH Kak Hayku. [Ipenmer oprannyeckoi xumuu. Mecro u
3HaYEHUE OPTaHNYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XUMUYECKOE CTPOCHHE KaK MHOPSAJOK COEIMHEHHs aTOMOB B MOJIEKYJIE COIJIACHO WX BaJEHTHOCTH.
OcHOBHBIE MOJIOKEHUS TEOPUU XUMHUUYECKOTO CTPOECHUS OpraHuyeckux coeanHeHuil A.M. byrieposa.
VYriepoaHslii CKENeT OPraHMYecKOM MOJIEKYJIbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO
CTpOeHUs MoJIeKys. M3omepus u n30Mephl.

[lonstne o ¢QyaxnuonaneHo¥ rpynne. Panukan. IlpuHnunel knaccuuKanud OpPraHUYECKHX
coenuHeHU. MexayHapoaHas HOMEHKIATypa M TNPUHIUNBI HOMEHKJIATypbl OpPraHUYECKUX
coenuHeHuil. IloHaTtue 00 a3zoTcolEpKalIMX COEIUHEHUSX, OMOJOTMYECKH AaKTHUBHBIX BeIIECTBaX
(yrneBojax, ’kupax, Oeiakax W Jp.), BBICOKOMOJIEKYJISPHBIX COEIUHEHHUSX (MOHOMEp, MOJIUMEp,
CTPYKTYpPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

HomenknaTtypa opraHMuecKMx COEIWHEHUN OTAEIbHBIX KJIacCOB (HACHILEHHBbIC, HEHACBHIIEHHBIC U
apoMaTUYeCKHe YIJIeBOJIOPObI, COUPTHI, (DEHOJIBI, allbJETHU/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Ip.)
CocraBiieHHE TOJIHBIX M COKpPAIEHHBIX CTPYKTYPHBIX (OPMYJ OpPraHMYECKHUX BEIIECTB OTIENIbHBIX
KJIaCCOB, MCIIOJIb3ysd HX HAa3BaHUS IO CHUCTEMaTHYECKOW W TPUBHAIBHOW HOMEHKJIAaType (dTHIiEeH,
alleTW/IeH, THIepuH, (eHous, QGopMmanbIeruj, yKCycHas KHCIOTa, TIuIMH). Pacdersl mpocreiimieit
(bopMyIbl OPraHUYecKO MOJIEKYIIbI, HCXO/I U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 4.2.
CBolicTBa
OPraHN4eCKUX
COEeIMHEHUN

OcHOBHOE co/lep:KaHue

12

Du3NKO-XUMHUYECKHUE CBOMCTBA OpraHn4eCKux COC,Z[I/IHCHI/Iﬁ OTACJIbHBIX KJIACCOB (OCO6CHHOCTI/I
KJ'IaCCI/I(I)I/IKaI_[I/II/I U HOMCHKIJIATYpPbl BHYTPH KJIaCCa; TOMOJIOTHYECKU I paa u 06111a;1 q)opMyna; H30MCpHI;
(I)Hanecxne CBOﬁCTBa; XHUMHNUYCCKHUEC CBOﬁCTBa; CIIOCOOBI HOHy‘leHI/IH)Z

— HOPCACIbHBIC YIJICBOAOPObI (aJ'IKaHBI n I_II/IKJ'IO&J'IKaHLI). FOpCHI/Ie MC€TaHa KaK OJHWH H3 OCHOBHBIX
HCTOYHUKOB TCIIJIa B IIPOMBIIIIJICHHOCTH H 6LITy. CsolicTBa MMPUPOJHBIX YIITICBOAOPOJAOB, HAXOXKACHUEC B
nprupoac U NpUMEHCHUC AJIKAHOB,

— HCIPCACIILHBIC (aJ'IKeHBI, AJIKUHbI U aJ'IKaZ[I/IeHBI) U apOMAaTH4YCCKUC YIJICBOAOPOAbI. FOpeHI/Ie
AllCTUJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOTO IIJIAMCHH IJId CBAPKU U PE3KU MCTAJIJIOB

OK 01
OK 02
OK 04
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— KHCJIOPOJICOACPIKAIINE COSANHEHNS (CTUPTHI M (PeHOIIBI, KapOOHOBBIE KHCIOTHI M 3(UPHI, aJIbJCTH/IbI
U KETOHBI, XHUPBI, YrieBoibl). [IpakTrueckoe MPUMEHEHHE STUJICHIJIMKOJSA, TIHIEepUHA, (eHoa.
[Ipumenenne Qopmalberuia, ameraibJAeruaa, YKCYCHOM KHUCIOThL. MpbUla Kak COJM  BBICIINX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOMCTBA MbLia

— a30TcofepKame COCTUHEHUs (aMUHBI M aMUHOKHCIOTHI, Oenku). BvlcOKOMONEKyIsIpHBIC
COEIMHEHUs (CUHTETUYECKHE M OMOJIOTMYECKH-aKTUBHbIE). MoHOMED, MoJIMMeEp, CTPYKTYpPHOE 3BEHO.
ITonmmmepu3anus 3THIIeHa KaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHUSL.

I'enernueckas cBs3b MEXIYy KJaCCaMHM OPTaHUYECKUX COETMHEHUN

HpaKTuquKue 3aHATUSA

CpoiicTBa OpraHMYeCKMX COEAMHEHUN OTAEIbHBIX KJIaccoB (TpUBHAJIbHAI M MEXIyHapOJHAs
HOMEHKJIaTypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOJIy4EHUS): TpeesibHbIE (aJIKaHbl U LUKIOAJIKAHBI),
HemnpeeNbHble (aJIKEHbI, aJJKUHBI U aJIKaJIME€Hbl) U apOMaTHYECKUE YIIIEBOJOPO/Ibl, CIUPTHI U (PEeHOIbI,
KapOOHOBblE  KHUCJIOTBI W 3GUpPHI, aJbAETHAbl U  KETOHbl, AaMUHBI M  AMHHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEAVHEHUS. 3aJaHMs HAa COCTABJICHWE YPABHEHUM XUMHUYECKHX PEaKIHUil ¢
y4acTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHUSA

CocraBiieHHEe CXeM peakuuii (B TOM dYHCJIE€ TI0 TPEIIOKEHHBIM IIETIOYKaM TPEBPAIICHUN),
XapaKTEePU3YIOIINX XUMUYECKHE CBOWCTBA OPTaHMYECKUX COECTUHEHHI OTAEIbHBIX KJIACCOB, CIIOCOOBI
WX TOJY4YeHHS M Ha3BaHHE OPraHMYECKHX COECOUHEHHH MO TPUBHAIBHON WM MEXIYHApOIHOMN
CUCTEeMaTUYECKOIl HOMEHKJIAType.
Pemenne mpakTUKO-OPHEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUl Ha CBOMCTBA OPraHUYECKUX
COEIMHEHUH OTAENbHBIX KJIaCCOB

Tema 4.3.
Nnentuduxanus
OpPraHMYECKUX
BEIIECTB, X
3HAYEHUE U
MIPUMCHECHHE B
OBITOBOM U

Conep:xanue y4yeOHOro MmaTepuasa

Teopernueckoe oOyueHue

buooprannueckue coeauHenus. IlpumeHenue u Ouojorumueckas poJib yriaeBojnoB. OkwucieHue
YIJIEBOJOB — HCTOYHHUK OSHEPrUM SKUBBIX OpraHu3moB. OOJacTM NPUMEHEHUS AMHUHOKHUCIOT.
[IpeBpamienuss OenkoB nuuIM B opraHusme. buosormueckue ¢ynkuum OenxoB. buosormueckue
¢GyHKIMY kUpoB. POk opraHnyeckoif XUMHUM B pellIeHUH Ipo0IeM MUILEeBOH 6e3011acCHOCTH

OK 01
OK 02
OK 04
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MPOU3BOJCTBEHHOMN
JEATEIIbHOCTH
YeJI0BEKa

Ponp opranmdeckold XMMHUU B PpENICHHH NTPOOJIEM DSHEPreTUYEeCKOW Oe30MacHOCTH, B Pa3BUTHHU
MEJIMILIUHBI, CO3/IaHUHA HOBBIX MaTEPHAJIOB, HOBBIX UCTOYHUKOB SHEPrUM (aJIbTEPHATUBHBIE UCTOYHUKHU
sHepruu). OnacHOCTh BO3/ICUCTBUS HA JKUBbIE OPTaHU3Mbl OPraHUUYECKUX BEIIECTB OT/ICIbHBIX KJIACCOB
(yrneBoAopo/ibl, CHUPTHI, (EHOJIbI, XJIOPOPraHWYECKHUE IMPOU3BOJIHBIC, AIBJACTUIABI U Jp.), CMBICI
MOKa3aTess NPeACIIbHO JOMYCTUMON KOHLIEHTPALIMU

Paznen 5. Kunernyeckue u TEPMOAUHAMHUYECCKUE 3AKOHOMEPHOCTHU NPOTEKAHUA XUMHUYECCKUX peaKHl/Iﬁ

CxopocTb Conep:xxanue yueOHOro Marepuaja OK 01
XUMHAYECKUX OK 02
peaKuuii. Teoperuueckoe oOyueHnEe
XUMHUECKOE CKOpOCTh peakIuu, €€ 3aBUCHMOCTh OT Pa3IUYHBIX (DAKTOPOB: MPHUPOJIBI PEarHpyIONIUX BEIIECTB,
paBHOBeCHE KOHIICHTPAIIUM PEAarupyroINX BEIIECTB, TEMIEPaTypbl W IUIOMATH PEAKIMOHHOW IOBEPXHOCTH.
TemoBbie 3¢ (ekThl XUMUYECKUX peakiuil. DK30- U S3HAOTEPMUUECKHE, PEAKIIH.
O6patumocTh peakiuil. XUMHUYECKOE PABHOBECHE W €ro CMEIIEHHE TOJ JCHCTBUEM pa3InYHBIX
(hakTOpOB (KOHIIEHTpAIUSI PEareHTOB WU MPOIYKTOB PEAKIINH, JABJICHHUE, TEMIIEpaTypa) A CO3TaHMs
ONTUMAJIBHBIX YCIOBUN MPOTEKaHUsI XUMUYecKuX mporieccoB. [Ipunnumn Jle HlaTense
IIpakTHYeckne 3aHATHSA OK 01
OK 02
Pemenne mnpakTUKO-OpMEHTHPOBAHHBIX 3a/JaHUN Ha aHanu3 (PaKTOpOB, BIMSIOMIMX Ha H3MEHEHHE
CKOPOCTH XMMHYECKON peakiuu, B T.4. C MO3UIMNA SKOJOTUYECKH L[e€JecO00pa3HOro MoBeACHUs B OBITY
U TPYAOBOH JIEATEIBHOCTH B IEJIIX COXPAHEHHS CBOETO 3/I0POBbS U OKPY>KAIOLIEH MPUPOTHON Cpeibl.
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUil Ha npuMeHeHue npuHimna Jle-Ulatense pns
HaxX0XJCHHUS HAIpaBJICHUS CMEIIECHUS paBHOBECHS XMMHUYECKOW peakuud M aHanu3 (PaKTopos,
BIIUSIIOLIUX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHS
Pa3nen 6. PacTBopsl
Tema 6.1. Conepxanue y4eOHOro Marepuasia OK 01
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IlongaTue o
pacTBopax

Teopernueckoe oOyueHue

PactBopenne kak ¢usuko-xumuyeckuii mpoiecc. PactBopsl. CrocoObl MPUTOTOBICHUS PACTBOPOB.
PactBopumocTs. MaccoBasg g0yt pacTBOpeHHOro BemiecTBa. (CMbICI MOKa3aTens IpeneiabHO
JOTYCTUMON KOHIEHTPALMU U €T0 UCIOJb30BAHUE B OLIEHKE HKOJIOTMYECKOI 0€3011aCHOCTH.

[IpaBuna 3K0JIOTHYECKH 1I€7€CO00pa3HOr0 IMOBEACHUS B OBITY U TPYIOBOM AEATEIBHOCTH B LIEJSAX
COXPAHEHUS CBOETO 3I0POBbS U OKPYKAKOUIEH MPUPOJHON CPEJIbl; OACHOCTh BO3ACHCTBUS HA JKUBBIE
OpraHru3MbI OIIPECACIICHHBIX BCIICCTB.

Pemienne npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/JlaHUN HA PacTBOPHI, HCIIOJIb3yeMbIE B OBITOBOM
Y NIPOU3BOJCTBEHHOM JEATEIIBHOCTU YEJIOBEKa

OK 02
OK 07

IMpodeccnonanbLHO-OpHEHTHPOBAHHOE CO/lepKaHUE (COdePKaAHNE MPUKJIATHOTO MO/YJIs1)

Pa3zpen 7.

XuMmus B ObITY U IPOM3BOJACTBEHHOM 1eATEJIbHOCTH Y€JI0BEKA

Xumus B ObITY U
MPOU3BOJCTBEHHOMN
NeSITeNIbHOCTH
qeJoBeKa

Conep:xxanue y4yeOHOro marepuasa

Hogeiimume gocTkeHnss XMMUUECKOW HAYKH U XUMHYECKON TeXHOJIOTHH. Posib XuMuu B o0ecriedeHun
9KOJIOTUYECKOU, SHEPTETUUECKONW M MHUIIEBOM O€30MacHOCTH, pa3BUTUU MeIUIIMHEI. [IpaBuia nowncka u
aHalM3a XUMHUYECKOW WHOOpPMAIMU W3 Pa3UYHBIX MCTOYHUKOB (HaydyHas W Y4eOHO-HaydHas
JuTepaTypa, Cpe/IcTBa MacCoOBOM nH(pOpMaluu, ceTb THTEpHET)

IIpakTHYeckue 3aHATHS

Ilonck u aHamM3 KEMCOB O IIPUMCHCHUN XHUMHUUYCCKUX BCHICCTB U TEXHOJIOTHI C Y4€TOM 6yz[ymel71
HpO(beCCI/IOHaJIBHOﬁ JACATCIIBHOCTH 1o TeMaM: BaKHEHIIINE CTPOUTCIIBHBIC MaTCpHaJibl,
KOHCTPYKIHMOHHBIC MaT€puajbl, KpacKHh, CTCKIO, KCEpaMHKa, MaTrcpualibl I OJJICKTPOHUKH,
HaHOMAaTCpuajibl, TCKCTHIIbHBIC BOJIOKHA, HWCTOYHHUKH OHCPIruH, OPraHu4YCCKUC W MHUHCPAJIBbHLIC
y,Z[O6peHI/I$[, JICKapCTBCHHLIC BCUICCTBA, OBITOBAsT XUMHUSL.

3aIJ_[I/ITaZ Hpe,[[CTaBJ'IeHI/Ie PE3YJIbTAaTOB PCHICHUA KEHCOB B (1)0pM€ MHHH-JO0KIaaa C HpeSGHTaHHeﬁ

OK 01
OK 02
OK 04
OK 07

IIpoMe:xxyTouHasi aTTeCTALUSA 10 JUCHHILJIMHE (324eT)

Bcero

72
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3. YCJOBUS PEAJU3ALIMM TPOTPAMMBI OBLIIEOBPA3OBATEJILHOM
JTUCHUATIIAHBI

3.1. TpeOoBaHUsA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHUYECKOMY
oldecneyeHHIo

Jlns peanMzalud MPOTPAMMBbl  TUCHUIUIMHBI JTOJDKHBI OBITH TIPEAYyCMOTPEHBI
CIIEIyIOIINE CHEeUaNbHbIE MOMENICHUS: Y4eOHbI KaOMHET XUMHHM /WA y4eOHOMU
XUMUYECKON Ta00paTopuHu.

OGopynoBanue y4eOHOro kaOuHera (HArJIsiAHbIe TOCOOUA): HAOOPHI
IIAPOCTEPKHEBBIX ~ MOJENIEd  MOJIEKYJ, MOJENH KPUCTAUIMYECKUX  PEUIETOK,
KOJUICKIIUM MPOCTHIX M CJIOXKHBIX BEIIECTB H/WIM KOJUICKIIUU MOJTUMEPOB; KOJUICKIUS
TOPHBIX TOPOJ U MHUHEpasioB, Tabnuiia Menzeneena, yueOHble (QUIbMBI, ITUGPOBHIE
o0Opa3oBaTebHbIE PECYPCHI.

TexHuyeckue cpeacTBa O0y4YeHHs: KOMIBIOTEp C  YCTpOWCTBaAMHU
BOCIIPOM3BEJCHUSI  3ByKa, TPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C  DKPaHOM,
MYJIBTUMEIUHHAS JOCKA, YKa3Ka-MPe3eHTEP IS IPE3CHTAIIU.

Oob6opynoBanue jgadopaTopuu M pado4YUX MeCT JaOOPATOPUM: MEH3YPKH,
MUTIETKU-KAMEIbHUIIBI, TEPMOMETPBI, MUKPOCKOTI, JIYIIbI, IPEAMETHbIE U TOKPOBHBIC
CTeKJIa, MJIAHIIETHI JJI KalelbHbIX peakiui, GuibTpoBadbHas Oymara, MpOMBIBAJIKH,
CTEKJISTHHBIE TMPOOHWPKH, PpPE3MHOBBIE MPOOKH, (oHAPHUKK, HAOOpP PEAKTUBOB,
CTEKJISTHHBIE TMaJlOYKH, INTATUBBI ISl MPOOMPOK; MEpHbIE UWIMHAPHLI, BOPOHKHU
CTEKJITHHBIC, BOPOHKH JACNHTeNbHBIC MumHApudeckue (50-100 wur), crynmkm c
nectukoM, (apdopoBble dYaIIKK, MHHIETH, (UIBTPHI OyMaXkHble, BaTa, MapJs,
4acoBbI€ CTEKJIA, DJIEKTPOIUTUTKH, JTAa0OpAaTOPHBIE INTATUBBI, CIIHUPTOBBIE TOPEIKH,
CIIUYKH, TIPUOOp MJIA TONYYSHHUsS Ta30B (WM IMPoOHMpKa ¢ Ta300TBOJHOW TPYOKOM),
JepKaTean JUisi MPOOUPOK, CKISTHKHU JIJISi XpaHEHHUS] PEaKTUBOB, Pa3aTOYHBIE JOTKH;
xumuudeckue ctakadsl (50, 100 u 200 mi1); mmarenu; MUHIETHI; TUTCIbHBIE UL
CEKyH0MepHI (TaliMephl), MepHbIe podupku (Ha 1020 mur) u mepHBIe KOTOBI (25, 50,
100 u 200 mu), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJISIHHBIE TMaJOYKH; KOHMYECKHE
k01061 7151 TUTpoBanus (50 u 100 mit); UHAUKATOPHBIC TIOJOCKHU IJIsl onpenenenus pH
U CTaHAApTHAsI UHJIUKATOPHAs LIKAJIa; YHUBEPCAJIbHbIA UHANKATOP; nuneTku Ha 1, 10,
50 mn (umu mosatopsl Ha 1, 5 u 10 M), OropeTku s TUTPOBAHUS, MEIUIIMHCKUE
mmpunbl Ha 100-150 M1, maGopaTopHble W/WIM aHATUTUYECKHE Bechl, pH-MeTpsi,
CYIIWIBHBIN KA, U Ip. TabopaTopHOE 000PYIOBAHUE.

3.2. UudopmannonHoe odecrieyeHne peaju3auuu NporpaMmmMbl

1. Jns peamusamuu mporpaMmbl OMOIMOTEUHBINH (OHA 00pa3oBaTEIHHOU
OpraHu3alMy JOJKEH MMETh IeYaTHbIE W/WIKM SJIEKTPOHHbIE 00pa3oBaTelIbHbIE U
MHQOpMAIIMOHHBIE  pPECypChl,  PEKOMEHJOBaHHbIE  MJi1  WCHOJb30BaHUA B
o0pa3zoBaTeIbHOM Mpoliecce, HE CTapiie 5 JeT ¢ MOMEHTA U3aHus.
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2. PekoMmeHayeMbie MeYaTHbIC U3JIaHUsI TIO peanu3ainuu o0ieoopa3zoBaTeIbHON
JTUCITUIUTHHBI TIPEJCTABICHBl B METOJUYECKUX PEKOMEHAAIMAX TI0 OpraHU3aIluu
o0y4eHusl.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM JUCIUATLINHBI

KOHTpOJIB N OLCHKa pPE3yJIbTATOB O6y‘leHI/IH OCYHICCTBIIACTCA MPCIIoaaBaTCICM

B IpoIEcce TMPOBEACHUS] TNPAKTUUECKUX 3aHATHH U jJabopaTopHbIX padoT,
TECTUPOBAHUSI, & TAKXKE BBIMOJHEHUS OOYYAIOUIUMUCS HWHIAMBUAYAIBHBIX 3aJaHUM,
NPOEKTOB, HccleqoBaHui. Pe3ynbTaThl O0OydeHHUs OIpEAessioT, 4TO OO0ydYaromiuecs
JNOJDKHBI  3HATh, IOHUMATh M JIEMOHCTPUPOBATh IO 3aBEPUICHUM U3YUYCHHUS
JTUCIIUTUIUHBI.

s bopMupoBaHUs, KOHTPOJST U OLIEHKH PEe3YyJIbTaTOB OCBOCHHS Yy4eOHOMU
JTUCIUIUIMHBI MCIIOJB3YETCd CHCTEMA OLEHOYHBIX MEPONPHUITHH, MPEACTaBIISIONIAS
co00l KOMIUIEKC Y4eOHBIX MEPOMPUATUH, COTJIACOBAHHBIX C pe3ybTaTaMH OO0y4YCHUS
u chopmymupoBanueix ¢ yderoM @OI'OC COO (mpenMeTHbie pe3yJbTaThl I10

muciuiuinae) u @IrOC CIIO.

THnbl OLIEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrar 00yyeHus .
MeponpusTHI
| | OcHoBHOE conep:kaHue
1 ®opmyIUpPOBaATH
Paznen 1. OcHOBBI pMyJHp
0a30Bble IOHATHUS H
CTPOeHMS BelllecTBa
3aKOHBI XMMHHU
1.1 [ OK 01 CtpoeHue aToMOB CocraBnars xumudeckue |1. Tect «CtpoeHue aToMoB

XMUMHUYECKUX 3JIEMEHTOB
U IPUPOJIa XUMUYECKOHN
CBSI3U

dbopMyIbl cCOeAMHEHUN B
COOTBETCTBUU CO
CTETNCHbIO OKUCIICHUS
XUMHYECKUX 3JIEMEHTOB,
UCXO/sI U3 BAJIGHTHOCTU U
ANEKTPOOTPHUIATENEHOCTH

XUMHUYECKUX DJIEMEHTOB U
MIPUPOJIA XUMHIECKOU CBSZH.

2. 3amayu Ha COCTABJIEHHE
XUMHYECKUX POpMYI
JBYXaTOMHBIX COCAMHEHUN
(oxcHuI0B, cynb(UI0B, TUAPUIOB
U T.IL.).

3. 3amanus Ha MCIIOJb30BaHHUE
XUMHYECKOH CUMBOJIMKH B
Ha3BaHUM COEAUHEHUM IO
HOMEHKJIAType MEKyHApOAHOTO
CO03a TEOPETUYECKON U
MPUKIATHON XUMUHU U
TPUBUAJIbHBIX Ha3BaHUM ISt
COCTAaBJICHUS XUMHYECKUX
dbopMyn AByXaTOMHBIX
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OK/IIK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHuATHH

coeMHEeHUH (OKCHJIOB,
Cynb(pUI0B, THAPHUIOB U T.I1.) U
JpYrux HEOPraHUYECKUX
COCIMHECHUH OT/ACIIPHBIX KJIACCOB

1.2

OK 01
OK 02

[Tepuonnueckuii 3aKOH U
tabmuna J[.U.
MenneneeBa

XapakTepu3oBaTh
XUMHNYECCKHEC 3JICMCHTHI B
COOTBCTCTBHH C UX
MI0JIO’)KEHHUEM B
NIEPUOIUYECKON CHCTEME
XUMHNYECKHUX JJIEMCHTOB
J.N. Menneneena

1. Tect «Metamnnueckue /
HEMETAJUTMYECKUE CBOMCTBA,
AIEKTPOOTPUIIATEIHLHOCTD U
CPOJICTBO K JJIEKTPOHY
XUMHYECKHX JICMECHTOB B
COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOCHHEM H TIOJIOKEHUEM B
NIEPUOUYECKON CHCTEME
XHMHUYECKUX djiemenToB J[. 1.
MeHeneeBay.

2. IlpakTryeckue 3aJjaHus Ha
YCTaHOBJICHUE CBSI3H MEX]TY
CTPOCHHEM aTOMOB XUMUYECKUX
3JIEMEHTOB U MEPUOJUYECKUM
W3MEHEHUEM CBOMCTB
XUMHYECKHX IEMEHTOB U UX
COEJIMHEHUHN B COOTBETCTBUH C
nojoxxenueM Ileproanueckoit
CHUCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIEC
TEOpPETUYECKHUE 3aJ]aHus Ha
XapaKTepHU3alNI0 XUMHUUYECKUX
3JIEMEHTOB: «MeTamudyeckue /
HEMETaJUIMYEeCKUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTh U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX JIEMECHTOB B
COOTBETCTBHUE C UX AJICKTPOHHBIM
CTPOEHUEM U TI0JIO’)KEHHEM B
NEPUOAUYECKON CUCTEME
XUMHYECKHX JIEMEHTOB

J.1. MennaeneeBay

Paznen 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKHX peakuui

KonTposbnas padora
«CTpoeHue BemecTsa u
XHMHYeCKHe peakuun»

2.1

OK 01
OK 04

THnbl XUMHYECKUX
peakuui

CocTaBisiTh pCaknuu
COCANHCHUA, PA3JIOKCHUA,

1. 3agaun Ha cocTaBIECHUE
YPaBHEHUH PEaKIUM:
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OK/IIK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHuATHH

oOMeHa, 3aMelCHHS,
OKHCIIUTEILHO-
BOCCTAHOBUTCIIbHBIC
peaknuu

— COCIMHEHUS, 3aMEeIIICHUS,
pa3ioxeHus, 0OMeHa,

— OKHUCIIUTEIHHO-
BOCCTAHOBUTCIIbBHBIX peaKquI C
UCII0JIb30BaHUEM METOJIa
AJIEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MaccChl
BEIlECTBA WJIM 00bEMaA

Ta30B IO U3BCCTHOMY KOJIMYCCTBY

BELIECTBA, Macce WIH 00BEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEaKLUU BELIECTB; PACYETHI
Macchl (00BpEMa, KoTMIecTBa
BEIIIECTBA) MPOJTYKTOB PEAKIIHH,
€CJIM OJIHO U3 BEIIECTB UMEET
IPUMECH

2.2

DIIEKTPOJIUTHYECKAS
JMCCOLIMAIUs M1 MIOHHBIN
oOMeH

CocTraBiATh ypaBHEHUS
XUMUYECKUX peaKIH
HMOHHOTO 0OOMeHa ¢
y4acTHEM
HEOPraHMYECKUX BEIECTB

1. 3amaHus Ha cOCTaBJICHUE
MOJIEKYJISIPHBIX U MOHHBIX
pEeaKkui ¢ y4aCTUEM KHUCIIOT,
OCHOBaHHI U COJICH,
YCTaHOBJICHUE U3MCHECHHS
KHCIIOTHOCTH CPEIbI

2. JJaboparopnas padota "Tursl
XUMHYECKUX peakiui”

Pasznea 3. Ctpoenue u
CBOMCTBA
HEOpraHuYecKuX
BellleCTB

HUccaenoBarsb cTpoeHue u
CBOMCTBA
HEOPraHUYecKHuX
BelllecTB

KonTpoasHnasi padora
«CBoOICTBa HEOPTAHUYECKUX
BellecTB)
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OK/IK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHuATHH

3.1

OK 01

Knaccudukanmus,
HOMEHKJIaTypa U
CTpOEHHE
HCOPraHNM4CCKUX
BEILIECTB

Knaccupunuposatsb
HEOPraHU4ecKue
BEILIECTBA B COOTBETCTBHH
C UX CTPOCHUEM

1. Tect «Homenkiatypa u
HA3BAHHME HEOPTAaHMYECKUX
BEILIECTB UCXO/I U3 UX
XUMHUYECKOH (OPMYJIIBI UITH
COCTaBJIEHUE XUMHUYECKON
(bopMysIbl UCXOS U3 Ha3BaHUSA
BEILIECTBA [0 MEXIYHAPOJIHOU
WJIM TPUBUAIBHOU
HOMEHKJIaType».

2. 3amaun Ha pacyeT MacCOBOM
J10JIA (MacChl) XUMHUUECKOTO
3lIeMEeHTa (COeMHEHNs) B
MoJIeKyJie (CMecH).

3. IIpakTrueckue 3agaHus Mo
KJaccu(ukanuy, HOMEHKIaType 1
XUMUYECKUM (PopMyIiam
HEOPraHUYECKHUX BEIIECTB
Pa3TUYHBIX KIIACCOB.

4. [IpakTyeckue 3alaHus Ha
OIpeaeIeHNEe XUMUYECKOU
AKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BU/Ia XMMHUYECKOM
CBS3M U TUIA KPUCTAJUTUYECKOM
pelIeTKH

3.2

OK 01
OK 02

DU3HKO-XUMUYECKUE
CBOMCTBA
HEOPraHMYECKHX
BEIIECTB

YcranaBiauBaTh
3aBUCUMOCTD (DU3UKO-
XHMHUYECKHUX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOCHUS aTOMOB 1
MOJIEKYII, a TaKXXe TUIIa
KPUCTaJUTMYECKOM
PEIICTKH

1. Tect «OcobeHHOCTH
XHMHYECKHUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHUH, aM(pOTEPHBIX
THAPOKCHUIIOB U COJICH.

2. 3ajaHus Ha COCTABIIEHUE
YPaBHCHHI XUMUYCCKUX PEAKIIHIA
C Y4aCTHEM IPOCTHIX U CIIOKHBIX
HEOPraHMYECKUX BCIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIOB 1
aM(pOTEPHBIX IIEMEHTOB;
HEOPraHMYECKUX KHUCIOT,
OCHOBaHUH M aM(pOTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX
CoJIeH, XapaKTepU3YIOIINX UX
CBOMCTBA ¥ CITOCOOBI MOTyUYESHHUSI.
3. [IpakTHKO-OpHEHTUPOBAHHBIE
TEOpeTUYEeCKHe 3aJaHUs Ha
CBOICTBA U MOJIy4YEeHUE
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MeponpusTHI
HEOPraHMYECKUX BEILECTB
3.3 |OK 01 |WnenTuduxanms Uccnenosath 1. [IpakTKO-OpHUEHTHPOBAHHbIE
OK 02 |HeopraHMuYecKUX KAUECTBEHHBIC PEAKIIMM  |33J1aHU 110 COCTABJICHUIO
OK 04 |[BemiectB HEOPraHWYECKHUX BEIIECTB |XMMUYECKUX PEAKIUHN C y4aCTUEM
HEOPraHUYECKUX BEILECTB,
UCIOJIb3YEMBIX JUISl UX
UIACHTU(DHUKAIIH.
2.JIaboparopnas padoTa:
“Unentuduxarus
HEOPraHUYECKHUX BEIECTB”

4 Pa3nen 4. Crpoenne u |UccaenoBath crpoenne u|KonTposbHas pabora
CBOIICTBA cBoiicTBa oprannueckux («CTpoeHune u cBoiicTBa
OpPraHu4ecKux BellecTB OPraHU4YecKHuX BellecTB
BellecTB

4.1 | OK 01 Knaccudukanms, Knaccudumuponats 1. 3amaHus Ha cOCTaBJIEHUE
CTpOEHUE U OpraHMyYecKre BEUIeCTBa B [HA3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH M0 TPUBUATIHLHOU WU
OpraHMYECKUX BEIIECTB |CTPOECHUEM MeXTyHapOHON
CHCTEMaTUYECKON HOMEHKIIAType.
2. 3agaHusa Ha COCTaBJIEHUE
MOJIHBIX ¥ COKpAIIEHHbIX
CTPYKTYPHBIX GOpMYyIT
OpraHUYECKUX BEIECTB
OT/IEJbHBIX KJIACCOB.
3. 3aauun Ha onpeeIeHue
npocTeumen GopmMyIibl
OpraHNYeCKON MOJIEKYJIbI, UCXOI
U3 JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBolicTBa OpraHUYeCKUX | Y CTaHABJIMBATh 1. 3agaHus Ha cCOCTaBJIECHUE
OK 02 |coenuneHwuit 3aBUCUMOCTD (DU3UKO- YpaBHEHUN XUMUYECKUX PEaKIUi
OK 04 XUMUYECKUX CBOMCTB C y4aCTUEM OPraHUYECKHUX

OpraHN4Y€CKUX BCUIECCTB OT
CTPOCHHA MOJICKYIJI

BELIECTB HA OCHOBAHUH UX
COCTaBa U CTPOCHHSL.

2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKIIUH,
WUTIOCTPUPYIOIIUX XUMHUYECKUE
CBOMCTBA C yUETOM MEXaHU3MOB
IIPOTEKAHUS JAHHBIX PEaKUN U
TE€HETHUYECKOH CBS3H
OpPraHMYECKUX BEIIECTB Pa3HbIX
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MeponpusTHI
KJIACCOB.
3. PacuerHsble 3a1auu 10
YPaBHEHUSAM peakluil C ydacTUEM
OpraHUYECKUX BEILECTB.
4. JIaboparopnas padota
“IIpeBpalieHust OpraHuYeCKUX
BELIECTB IpU HarpeBaHuu"
4.3 | OK 01 WNnentuduxanms HccnenoBath 1.IIpakTHKO-OpUEHTHPOBAHHBIE
OK 02 |opranMueckux BEIECTB, |KAYECTBEHHBIC PEAKIIMK  [3aJaHMsI 10 COCTABICHHUIO
OK 04 |ux 3HaueHue u OPraHNYeCKHUX XUMHUYECKUX PEAKIUN C y4aCTHEM
MIPUMEHEHNE B OBITOBOM |COEIMHEHUN OTJENIbHBIX |OpraHMYeCKUX BEIECTB, B T.U.
1 IPOU3BOJICTBEHHOU KJIaCCOB MCIOJIb3YEMBIX JUISl UX
JEeSATEIbHOCTH YEJIOBEKA uaeHTU(GUKaIK B OBITY U
MPOMBIIIJIEHHOCTH.
2.JIaboparopnas padoTa:
“Unentudukanuisi OpraHnyecKux
COEQUHEHNN OTAEIBHBIX KJIaCCOB™’
5 Pa3nen S. XapakTepu3oBaTh
Kunernueckue n BJMSIHUE PA3JIUYHBIX
TepMoaAMHAMHUYeckne |(paKTopoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUS XMMHYECKHUX peaKkuui
XUMHYECKHX PeaKIui
5 | OKO1 CKopoCTh XMMUUYECKUX |XapaKTepu3oBaTh [IpakTUKO-OpHUEHTHUPOBAHHBIE
OK 02 peakuuii. XuMHU4YECKOE |BJIMSIHUE KOHIIEHTPALUK  |TEOPETHUYECKUE 3aJJaHUs Ha
paBHOBeCHE pearupyronmx BemecTB U |aHalInu3 (pakToOpOB, BIUSIOIIMX Ha
TEMIIEPATyphbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKOH
XUMHYECKUX PeaKIHii peakiuu. [IpakTuko-
XapakTepus3oBaTh OPUEHTUPOBAHHBIC 3a/IaHUS HA
BIIUSTHUE U3MEHEHUS npuMeHeHue npuHuumna Jle-
KOHIIeHTpauuu Bemects, |lllarense ans HaxoxaeHUs
pEaKIuu Cpebl U HAIPAaBIICHUS CMEIIECHUS
TEMIIEpPATyphl Ha PaBHOBECHSI XUMUYECKON PEAKIINU
CMeIlleHHE XUMUYECKOTO |1 aHalu3 (GaKkTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEIEHNE XUMUYECKOTO
paBHOBECHS
6 HccnenoBatbh HCTHHHBIE

Pa3nes 6. PacTBopsl

PacTBOPBHI € 321aHHBIMH
XapaKTepUCTHKAMHU
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MepOonpusITHI
6.1 | OK 01 [TonsiTue o pactBopax  (Pa3nuuarh UCTHUHHBIE 1. 3agaun Ha IPUTOTOBIICHUE
OK 02 pacTBOpHI pacTBOPOB.
2. [IpakTUKO-OpUEHTHPOBAHHBIC
pacueTHbI€ 3a/1aHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOU U
IIPOU3BOJICTBEHHON JESATEILHOCTH
YyeJloBeKa
6.2 | OK 01 Uccnenosanue croiicts |MccnenoBats pusuko- JlaGoparopnas padota
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBneHue pacTBOPOB”
UCTHHHBIX paCTBOPOB

Il | IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue MPUKIATHOTO0 MOLYJIS)

7 Paznea 7. OuenuBaTth nocjeacTBusi|3amura Keiica (¢ yuerom
Xumusi B ObITY U OBITOBOI U Oyayureii npogeccuoHaIbHON
NPOU3BOJCTBEHHOM NPOU3BOCTBEHHOM AesITeJIbHOCTH)
AeATeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YyeJioBeKa ¢ MO3uI Uit

IKOJIOTHYEeCKOM
0e301acHOCTH

OK 01
OK 02
OK 04
OK 07

XuMus B OBITY H
MIPOU3BOICTBEHHOMN
NS TEIIBHOCTH YeJI0BEKa

O11eHUBAaTh ITOCIIEICTBHS
OBITOBOH U
MIPOU3BOICTBEHHOM
JeITEIBHOCTH YeJIoBeKa ¢
MO3UIIMH DKOJOTHUECKON
0e30I1aCHOCTH

Keiic (¢ yuerom Oymymieit
podeCCUOHATBHOU
JESATETLHOCTH)

Bo3MokHBIE TEMBI KEHCOB:

1. IToTemenue KauMaTa u
BBICBOOOKIEHUE Ia30BBIX
THUIPATOB CO JHA OKEaHa.

2. byaymue marepuansl s aBua-
, MaIlIMHO- U TPUOOPOCTPOCHUSI.
3. HoBble MaTepuans! 1iis
COJIHEYHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENapaToB
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