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HHOACHUTEJBHAS 3AIIMCKA _
1. OBIIASA XAPAKTEPUCTUKA PABOYEHU ITPOI'PAMMBI YYHEBHOU
JUCIHUIIVIMHBI

1.1 MecTO IMCUMIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM POrPaMMbI:

VYueOnas

MUCIUATIIINHA Xumus

0/1.07

SABJIACTCA

00s13aTeyIbHOIl  Y4acTbhIO

00111600pa30BaTEIPHON TOJITOTOBKK 00pa30BaTeIbHOM IporpaMmbl B cooTBeTcTBUU ¢ PI'OC 1o

CIICHUaJIbHOCTHU

10.02.04 OOecrieuenue

TCJICKOMMYHHUKAIIMOHHBIX CUCTEM.
1.2 HJIaHI/IpyeMbIe pe3yJbTarTbl 0OCBOCHUA NTUCHUIIJIHHDBI:
B paMKax MmporpamMmmabl yqe6H0171 JUCHUITIIMHBI 06y‘laIOH_[I/IMI/ICH OCBAWBAKOTCAd YMCHUA U 3HAHU !

UH(POPMALMOHHOM

0€e3011acHOCTH

Koa n IlnanupyeMble pe3yabTaThl OCBOCHHUS AUCHUIIIHHBI

HAHMMEHOBaHUe

(popmupyembIx Oo61mme JAucuMmyinHapHble

KOMIIEeTeHIH I

OK 01. B yacTu Tpy/10BOro BOCIIUTAHUS: - BJAJETh CHUCTEMOM XUMHYECKHX
- TOTOBHOCTh K TpYyIy, OCO3HAHUE | 3HAHUH, KOTOpast BKJIFOYAET:
[IEHHOCTU MacTepCTBa, TPY0Jt00ue; OCHOBOIIOJIAralO[1e MOHATHUSA
- TOTOBHOCTh K AKTUBHOU | (XMMUYECKUH AJICMEHT, aToM,
JeATEIbHOCTH ~ TEXHOJOTHYECKOW U | 3JIeKTpOoHHas 000JI0YKa aToma, s-, p-, d-
COLIMAIbHOU HATPABJICHHOCTH, | DJICKTPOHHBIE OpOUTAIM aTOMOB, HWOH,
CIIOCOOHOCTh MHULUUPOBATh, | MOJIEKYJIA, BaJICHTHOCTb,
IJIAHUPOBATH " CaMOCTOATENIBHO | 3JIEKTPOOTPULIATEIIBHOCTb, CTEIIEHb

BBITIOJIHATD TaKYH0 JCATCIIBHOCTD,

- HHTEpPEeC K Ppa3Iu4HbIM cdepam
npodecCHOHATBLHOM 1eATEbHOCTH,
Osianenue YHUBepPCAJIbHBIMH
yY4eOHbIMH MO03HABATEJIbHBIMH
NeHCTBUAMM:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.
- CaMOCTOATENbHO (hOpMyNIHUpOBaTh U

aKTyaJIu3upOBaTh npo0emy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBaThb  CYIIECTBCHHBIH
HpI/ISHaK nJIn OCHOBaHUs JJI
CpaBHEHHWUS, Kiaccuukanuu u
00001IeHHS;

- OmpeAensaTh IEeTH JIeATCILHOCTH,
3aJaBaTh TapaMeTpbl U KPUTEPUU HX
JOCTHKCHHUS;

- BBIBJISITH  3aKOHOMEPHOCTH W
HpOTI/IBOpe‘-II/ISI B paCCManI/IBaCMBIX
SIBIICHHSIX

- BHOCUTBb KOPPEKTUBEI B ACATCIBHOCTD,
OLCHUBATL COOTBETCTBUC PEC3YJILTATOB
oeisiM, OOCHUBATH PUCKU HOCJ'IG)]CTBI/II\/II
JACATCIIBHOCTH,

- Ppa3BUBATb KPCATUBHOC MBIIIJICHUC
IMpU pCHICHUHN KU3HCHHBIX HpO6J’ICM

0) 0azoBbIe HCCJIeI0BaATEIbLCKHE
JeHCTBHUA:
- BJIAACTH HaBbIKaAMH yqe6Ho-

OKHCIICHUS, XMMHYECKasi CBsA3b, MOJIb,
MOJIIpHAas Macca, MOJSIPHBIA 00BeM,
YIJIEPOJHBIN CKeJeT, (YHKIMOHAIbHAS
rpymIa, paaukai, U30Mepus, H30MEpHI,
TOMOJIOTMYECKUNA  psiJl,  TOMOJIOTH,
YTIIEBOIOPO/IHI, KHCIIOPOJI- u
a30TcojepxKaline COCTUHEHHUS,
OMOJIOTMUECKH aKTHBHBIE BEIICCTBA
(yrneBoabl, XHUpHI, O€IKH), MOHOMED,
ToJINMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCTUHEHHUS,
KPUCTAJUTHYeCKass  pemieTka,  THIIBI
XUMHUYECKHX DPEaKIUi (OKUCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIE, 9K30-H
SHJIOTEPMHUUYECKUE, PEAKIIMH HOHHOTO
oOMeHa),  pacTBOp,  DIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI,  DJIEKTPOTUTHUCCKAS
JIACCOITUAITHS, OKHCIIUTEb,
BOCCTaHOBHUTEIb, CKOPOCTh
XUMHUYECKON  peakIiuh, XHUMHYECKOE
pPaBHOBECHE), TCOPUH U 3aKOHBI (TEOpHUs
XUMHUYECKOTO CTPOCHHSI OPTraHMYECKHX

Bemects  A.M. byrnepoa, Teopus
AIIEKTPOJINTUYECKON JUCCOLMAINH,
MIEPUOTHUYECKUI 3aKOH JINYE
Menneneesa, 3aKOH  COXpaHEHUus
Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUI SI3BIK XMMUH,
(bakTOJIOrMUeCcKue CBEJICHUS 0




HCCIIEIOBATENIbCKOM M MPOEKTHOM
JESTEIIbHOCTH, HAaBBIKAMU pa3pelIeHUs
npo0Jem;

- BBIABIIATH TNPUYHHHO-CIICJICTBEHHBIC
CBS3M W AaKTyalIM3WpoOBaTh 3ajavy,
BBIIBUTATh THUIOTE3Y €€ pEeIIeHus,
HaXOJHUTh aApPTyMEHTBI IS
JI0Ka3aTesIbCcTBA CBOMX YTBEP:KICHHM,
3a/laBaTh MapaMeTpbl H  KPUTEPUH
peleHus;

- aHaJU3MPOBATH IOJYYCHHBIC B XOJIC
perieHus 3a7a4u pe3yNbTaTHI,
KPUTHYECKH OLICHUBATh X
JIOCTOBEPHOCTD, MIPOTHO3HPOBATH
W3MEHEHHUE B HOBBIX YCIIOBHSIX;

- yMeTh TIEPCHOCUTh 3HAaHUSA B
MO3HABATEIIbHYI0O U MPAKTUYECKYIO
00J1aCTH >KU3HEICITCIHEHOCTH;

- YMETh HWHTCTPUPOBATH 3HAHUSA W3
Pa3HBIX MPEIMETHBIX 00JIaCTeH;

- BBIJIBUTATh HOBBIC HJICH, IPEIaraTh
OPUTHMHAJILHBIC TIOJIXOJIbI K PEIICHUS;

- CIIOCOOHOCTh X HCIIOIL30BaHUS B
IMO3HABaTEILHOM 1 COIHMAILHOMN
MIPAKTUKE

CBOWCTBAX, COCTaBe, TIOJYYECHUH U
0e30ImacHOM KUCIIOJb30BAHUU
BaYKHEMIIINX HEOPraHUYECKUX u

OpraHn4YeCKuXx BCIICCTB B 6BITy n
HpaKTquCKOfI JCATCIIBHOCTHU YCJIOBEKA,

- yYMETb  BBIBILITH  XapaKTEpHBIC
IIPU3HAKA M B3aUMOCBS3b H3Y4YECHHBIX
ITOHSATUH, [IPUMEHATD
COOTBETCTBYIOILIHE HIOHATHS pu
OIIMCAaHUU  CTPOCHHUS U  CBOWCTB
HEOPraHWYECKUX M  OPraHUYeCKHUX

BCIICCTB U UX npeBpaLueHHﬁ; BBIABJIATH
B3aMMOCBS3b XHMHYCCKMX 3HAHUM C

HNOHSATHAMU W TPEJCTaBICHUSIMHU
JPYTHX €CTECTBEHHOHAYYHBIX
PEIMETOB;

- YMEeTh HCIIOJIb30BaTh HAUMEHOBAHUS
XUMHYECKHX COCIMHEHU I
MEXTyHAPOIHOTO COI032

TeOpCTH‘{CCKOﬁ n HpHKHaﬂHOﬁ XUMHHU U
TPUBHUAJIBHBIC HAa3BaHUA Ba)KHEHIITHX
BCIICCTB (BTI/IJ'IGH, AllCTHUJICH, TINIMLICPUH,

denon,  ¢opmampaerua,  yKCycHas
KHUCJIOTa,  TJIMIWH, yrapHbld  Tas,
yI“J'IeKI/ICHI)II\/JI raz, aMMHaK, TIalIcHas

U3BECTh, HETallleHas U3BECTh, MIUThEBAs
coJla M JIpyrux), COCTaBIATh (OPMYJIbI
HEOPraHMYeCKUX U OpraHMYEecKHX
BCIICCTB, YpaBHCHUA XUMHNYCCKUX
peakumii, OOBSICHATH HUX  CMBICT;
MOATBCPKIAATH XapaKTCPHLBIC
XUMUYECKHE CBOHCTBa BEILIECTB
COOTBETCTBYIOIIMMU OKCIICPUMCHTAMU
U 3alMCSIMU YPAaBHEHUH XMMMUYECKHX
peaKuuii;

- YMCThH YCTaHABJINBATb
MPUHAJIC)KHOCTD HN3YUCHHBIX
HEOPTaHUYCCKUX 151 OpraHu4YCeCKUux

BCIICCTB K OHNPCACICHHBIM KjacCaM M

rpymnmam COEUHEHU,
XapakTepu3oBaTb  HUX  COCTaB W
BaXHEHIINE CBOMCTBA;  ONPENENATH
BUJIBI XUMHAYECKHX CcBsI3e

(KoBaJIeHTHAs, MOHHAs, METaJlJTHYecKasi,
BO)IOpO)IHaH), THIIbI KpI/ICTaJ'IJ'II/I‘—IeCKI/IX
pEIIEeTOK BEIIECTB; KiIaccuuiupoBarhb
XUMHNYCCKHUC peaxulxm;

- cdopMupoBaTh MPEACTABICHUS: O
XUMHUYECKOH COCTaBIISTIONIEH
€CTECTBEHHOHAy4YHOW KapTHUHBI MHUpA,
pOJ'II/I XM B IIO3HAHUU HBJ’IGHI/IfI
IPHUPOBI, B (OPMUPOBAHUHN MBINUICHUS




u KYJIbTYpbI JUYHOCTH, ee
(GyHKIIMOHATTLHOM rPAaMOTHOCTH,
HE00X0TUMOi JUTSt peuieHus

MPAKTUYECKUX 3a7ad M SKOJIOTHYECKH
000CHOBAaHHOTO OTHOUICHUSI K CBOEMY
3JI0POBBIO U IPUPOAHOM Cpee;

- yMeThb TPOBOJUTH pACUEThl IO
XUMHYECKUM (DopMysiaM U ypaBHEHUSIM
XHUMUYECKUX peakiuii c
UCIIOJIb30BaHNEM (PU3UUYECKUX BEIMYHH,
XapaKTePU3YIOIIUX BEIIECTBA c
KOJIMYECTBEHHOW  CTOPOHBI:  MAcCCHlI,
o0bema (HOpMajbHBIE YCJIOBHsI) Ta30B,
KOJINYECTBA BEIECTBA; HCIOIb30BATh
CHUCTEMHBbIC XHMHYECKHE 3HAHUS IS
OPUHITHS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C
BEIICCTBAMH U UX PUMEHCHHEM

OK 02.

B o0sacTu 1EHHOCTHM HAY4YHOIO
MO3HAHMS:
- ¢(hopMHPOBAHHOCTH MHUPOBO33pPEHHUS,

COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA HayYKH u
00LIeCTBEHHOMN MIPAKTHKH,

OCHOBaHHOTO Ha Juajlore KyJbTyp,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO
MeECTa B MTOJIMKYJIBTYPHOM MUDE;

- COBEPIICHCTBOBAaHUE A3BIKOBOM H
YUTATEJIbCKON KYJIbTYpbl KaK CpEJICTBa
B3aI/IM0I[eI\/JICTBI/I$I MCXKAY JIIOAbMU H
MIO3HAHUS MUPA;

- OCO3HAaHME IIEHHOCTH HAay4YHOU

JeITeILHOCTH, TOTOBHOCTD
OCYILIECTBIATH MPOEKTHYIO u
HCCIIEI0BATENIbCKYIO JIeATeIbHOCTD
VHJIUBUYAIBHO U B TPYIIIIE;
OeBjaaaenue YHHUBeEPCAJIbHbIMHU
y4eOHBbIMHU NO3HABATEJIbHBIMH
JeHCTBUSIMM

B) padoTa ¢ nHpopManmeii:

- BJIaACTH HaBBIKaMH MMOJIYYCHUA
UHPOPMALIUM U3 HCTOYHHUKOB pa3HBIX
TUIIOB, CaAMOCTOATCIIBHO OCYIIECTBJIATH
MIOUCK, AaHajii3, CHUCTEeMaTU3aLUI0 MU

UHTEPIIPETALNIO uH(popManun
pa3IMYHBIX BUJIOB u bopm
MpeJICTaBICHHUS,

- co37aBaTh TEKCThl B pa3IMYHBIX
dopmarax ¢ y4eTOM Ha3HAYCHUS
UHpOpPMALlUM W LEJNEeBOH ayauTOpuH,
BbIOUpas ONTUMAaJIbHYIO bopmy
IPEJCTAaBICHNS U BU3yaIH3alUH;

- yMeTh IIJIaHUPOBaTh U BBHINOIHSATH
XUMHYCCKUAN HKCIEPUMEHT
(mpeBpallleHus: OpraHUYEeCKHX BEIIECTB
IIPY HAarpeBaHHH, MTOJIy4YCHHE STUIICHA U
U3Y4YEHHE €ro CBOICTB, KaueCTBEHHBIC
peaknmMM Ha aIbJCTHABI, Kpaxmad,
VKCYCHYIO  KHUCIIOTY;  JeHaTypauus
OClIKOB TIpM HArpeBaHWM, LBETHHIE
peakiuu OeNKOB; MPOBOJUTH PEAKIINU
MOHHOIO OOMEHa, ONpENENATh Cpeay
BOJHBIX  PacTBOPOB, KaueCTBEHHBIC
peaknuu Ha cynbdar-, KapOOHAT- H
XJIOPUJI-aHUOHBI, HA KaTHOH aMMOHUS;
pemaTh SKCIIepUMEHTALHBIE 3319 110
temMam "Metamne" u "Hemeramnnsl") B
COOTBETCTBUHU C TpPAaBWIAMH TEXHUKHU
0e30macHOCTH TpU  OOpallleHHH C

BeII[ECTBAMHU u 1a060paTOPHBIM
000pyI0BaHUEM; MPEACTABIATh
pe3ynbTaThl XUMHUYECKOTO

JKcIepuMeHTa B (opme  3amnucu
YPaBHEHUH COOTBETCTBYIOIUX PEAKIMM
1 (opMynHpoBaTh BBIBOJBI HAa OCHOBE
ITHX PE3YJIbTATOB;

- YMEeThb aHAJIU3UPOBATh XHMHUYECKYIO
uHpOPMAIIHIO, TTOTYYaeMyI0 M3 Pa3HbIX
HWCTOYHUKOB (cpencts MacCOBOI1
uHpopmanuu, cerb VHTepHeT WU

ApyrHe);
- BJIaACTh OCHOBHbIMH METOAaMHU

HAy49HOTO  TIO3HAHWUSI  BEIIECTB |
XUMHUYECKUX sBIEeHUN (HabmoaeHue,
U3MepeHue, HKCIIEPUMEHT,
MOJICJIUPOBAHUE);




- OLICHUBATH ZIOCTOBEPHOCTD,
JIETUTUMHOCTD uH(popMaInH, ee
COOTBETCTBUE IPABOBLIM U MOpPaJIbHO-
TUYECKUM HOpMaMm;

- HCIIOJIB30BaTh CpeacTBa
UH(POPMALIMOHHBIX u
KOMMYHHMKAITMOHHBIX ~ TEXHOJOTHH B
peleHun KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX u
OpTraHU3aIMOHHBIX 3a7a4 c
COOII0IEHUEM TpeOOBaHMI
OPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pecypcocoepexeHus,

MPABOBBIX M JTHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U
3alIMThl HHPOPMAIINH,
uH(OPMAIMOHHOK 0€30MacHOCTH
JTUYHOCTH,

- yMeThb TPOBOJUTH pACUETHl IO
XUMHYECKUM (HOpMYyJIaM U ypaBHEHUSIM
XUMUYECKHUX peakiuii c
MCIIOJIb30BaHNEM (PU3UUYECKUX BEIMYHH,
XapaKTePU3YIOIIUX BEIIIECTBA c
KOJIMYECTBEHHOW  CTOPOHBI:  MACCHI,
o0beMa (HOpMajbHBIE YCIIOBHSI) Ta30B,
KOJINYECTBA BEIECTBA; HCIOIb30BATh
CHUCTEMHBbIC XHMHYECKHE 3HAHUS IS
NOPUHITHS PENICHUH B KOHKPETHBIX
KU3HCHHBIX CHUTYaIlUsX, CBS3aHHBIX C
BEIICCTBAMH U UX IPUMEHCHHEM

OK 04.

- T'OTOBHOCTB K CaMOpPa3BUTHUIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIIPEIEIICHHUIO;

-OBJIaJICHUE HaBbIKaMU yueOHo-
HCCIIEI0BATENIBCKOM,  IIPOEKTHOM  H
COLIMAJILHOW JEATEIIHOCTH;
Osianenue YHHMBEpPCAIbHBIMH

KOMMYHUKATHBHBIMH CHICTBUAMM:

0) coBMecTHasl 1eSiITeJIbHOCTh.

- IIOHMMATh U HCII0JIb30BATh
MPEUMYIIECTBA KOMaHTHOU 51
WH/IMBUYaJIbHOW paboTHI;

- INpUHHMATh LEJIA  COBMECTHOM
JEATEIIbHOCTH,  OpPraHU30BBIBATH U
KOOpJAMHUPOBATh JIEHCTBUS 1O €€
JOCTUKEHUIO: COCTaBJIATh I1aH
JNEUCTBUM, paclHpelensaTb poJld  C
y4eToM MHEHUI Y4aCTHUKOB
00CyX/1aTh pe3yibTaThl COBMECTHOM
paboThI;

- KOOpJIMHUPOBATH W  BBINOJHATH
paboTy B YCIOBHUSX  PEaJbHOIO,
BUPTYaJIbHOTO W KOMOWHUPOBaHHOTO
B3aUMOJCHCTBUS;

- OCYLIECTBIIATH MIO3UTHUBHOE
CTpaTeruueckoe MOBE/ICHUE B
pa3IMYHBIX  CHUTyalMsX, IpOSBIATH
TBOPYECTBO M BOOOpa)keHHe, OBITh
VHUIMaTUBHBIM

OBananenue YHHBEPCAJIbHBIMH
pPeryJIsTUBHBIMH JeHCTBUSIMU:

') NPUHATHE ce0s1 U APYTUX JI0/Ieii:

- NpPUHUMAaThb MOTHBBI U apryMEHTHI

- YMeThb IUIAaHHPOBAaTh U BBINOJHATH
XUMUYECKUN 9KCHEPUMEHT
(mpeBpaIIeHus] OPraHUYeCKUX BEIECTB
IIPYU HarpeBaHHM, MOJIyYCHHE STUIIEHA U
U3yYeHHE €ro CBOMCTB, KadyeCTBEHHBIC
peakIMM Ha albJerujbl, Kpaxmad,
YKCYCHYIO  KHCIIOTy;  J€HaTypanus
OelIKOB TpU HArpeBaHWM, LBETHbBIE
peaknuu OeNKOB; MPOBOJUTH PEAKIIHU
HMOHHOIO OOMEHa, OHpEeIeNsATh Cpeny
BOJHBIX  pacTBOpPOB, KayeCTBEHHBIC
peakuuu Ha cynbdar-, KapOoHAT- U
XJIOpUA-aHUOHBI, HA KaTHOH aMMOHUS;
pelaTh 3KCIepuMEeHTalIbHbIE 3aJaui 110
teMaM "Metamsl" u "Hemeramnsl") B
COOTBETCTBUHU C MpaBWJIAMH TEXHUKHU
0e30macHOCTH TpU  OOpallleHHH C

BEILIECTBAMM 51 1a00paTOPHBIM
000pyIOBaHUEM; IIPEICTABIISTh
pe3yJbTaThl XUMHUYECKOTO

JKCIepuMeHTa B (opme  3ammcu
YPAaBHEHUH COOTBETCTBYIOIIMX PEAKIUN
U (OpMyYIMpPOBATh BHIBOJIBI Ha OCHOBE
ITUX PE3yJIbTaTOB




JIPYTHUX monaein npu
pe3yIbTaTOB JIEATEIHHOCTH;
- TpU3HABaTh CBOE TPAaBO U IPaBO
JIPYTHX JIFO/ICH HA OTHOKMY;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh
MUD C TIO3UIUH JIPYTOr0 YEIIOBEKA;

aHaJIn3¢

OK 07.

B o0J1acTH 3K0JI0THYECKOr0
BOCIMTAHUA:

- c(OpMHUPOBAHHOCTh IKOJOTUUYECKON
KYJbTYpHI, IIOHUMAaHHUE BIIUSIHUS
COLMAJIbHO-?KOHOMHUYECKUX MPOLIECCOB
Ha COCTOSIHUE IIPUPOIHON U
COIATLHOM Cpebl, OCO3HaAHHE
JI00ATBEHOTO Xapakrepa
9KOJIOTUYECKHX MPOOIIEM;

- IUIAHUPOBaHUE U OCYIIECTBICHUE
JEHCTBUM B OKpYyXarollel cpene Ha
OCHOBE 3HaHUA ILEJIed yCTOMYUBOIO
Pa3BUTHS YEJIOBEUECTBA;
aKTHBHOE HETIPUSATHE
MPUHOCSIIMX  Bpel
cpene;

- yMEHHUE

JICHCTBHIA,
OKpY’Karoleu

IIPOrHO3UPOBATh
HeOJIaronpusITHbIE 9KOJIOTHUYECKHE
IIOCIIEACTBHUS IpeIIPUHUMAEMBIX
JICMCTBHM, IPEAOTBPAILATD UX;

- pacIIMpeHHE OIbITa JeATEIbHOCTH
JKOJIOTMYECKOM HAIIPaBJICHHOCTH;

- OBJIQJICHUE HABbIKAMH y4e€OHO-
HCCJIE0BATENBbCKON, MPOEKTHON U
COLIMAJIbHON €ATEIbHOCTH;

- chopmupoBaTh MPEACTABICHUSA: O
XUMHUYCCKOU COCTAaBJIAIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpA,
pOJIW XUMHUU B TIO3HAHUM SIBICHUUN
PUPOJILI, B POPMUPOBAHUN MBIIUICHHS
5 KYJIbTYpbI JIMYHOCTH, ee
(YHKIIMOHATILHOM IPaMOTHOCTH,
HE00X0IMMON ISt pereHHs
MPaKTUYECKUX 3a/1ad M SKOJOTHYECKH
000CHOBaHHOTO OTHOUICHUSI K CBOEMY
3JI0POBBIO U IPUPOTHOM CpeIe;

- YMETb coOiroaaTh IpaBuJIa
9KOJIOTHYECKHU 11eIeCO00pa3HOTO
MOBEJCHUS B OBITYy ©  TPYIOBOU
JIEATCILHOCTH B IEJSIX COXpaHEHUs
CBOETO 3JI0POBbSI M  OKPY’KaIOIIEH
MIPUPOTHOM Cpenpbl; YYUTHIBATH
OIIaCHOCTHh BO3JCHCTBUS Ha JKHBBIC
OpraHu3Mbl OIPEACIICHHBIX BEIICCTB,
IMOHUMAs CMBICIT IOKAa3aTelIs
NpeeIbHON JIOITYCTUMOU
KOHIICHTpALlUU

OK 09

B oOmactu  1ieHHOCTH
TIO3HAHUS:

- cpOopMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BuUTHS HAyKH 51
00111eCTBEHHOM MIPAKTUKH,
OCHOBAaHHOTO Ha JWaloOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MeECTa B IIOJIMKYJIBTYPHOM MUPE;

- COBEpILICHCTBOBAHMUE S3BIKOBOW MU
YUTATEIBCKOM KYJIBTYPBl KaK CPEICTBA
B3aUMOJICHCTBUS MEXKIY JIOABMH U
IMO3HaHHA MUpPaA,

- OCO3HaHHME LIEHHOCTH  Hay4HOU

Hay4HOT'O

NeSITeTbHOCTH, TOTOBHOCTH
OCYILIECTBIISATh MPOEKTHYIO u
UCCIIEIOBATEIIHCKYIO JeSITeTbHOCTD
UH/IMBUYaJIbHO U B TPYIIIIE;
OBnanenue YHUBEpPCaIbHBIMU
y4eOHBIMU M03HABATEIbHBIMU
NEUCTBUSIMU:

- yYMeThb IUJJAaHHPOBAaTh M BBIOJIHSATH
XUMUYECKUN HKCHEPUMEHT
(IpeBpaIIeHus] OPraHuYeCKUX BEIIECTB
IIpU HarpeBaHHM, MOJIy4YCHHE STUIIEHA U
U3y4eHHE €ro CBOMCTB, KadyeCTBEHHBIC
peaknMM Ha albJeTujabl, Kpaxmad,
YKCYCHYIO  KHCIIOTy;  J€HaTypanus
OelKOB TpU HArpeBaHWM, LBETHbBIE
peaknuu OeNKOB; TPOBOIUTH PEAKIIHU
HMOHHOTO OOMEHa, ONpeIeNsiTh Cpeay
BOJHBIX  pAacTBOPOB, KayeCTBEHHBIC
peakuuu Ha cynbdar-, KapOoHaAT- U
XJIOpUA-aHUOHBI, HA KaTHOH aMMOHUS;
pelaTh 3KCIepuMeHTalIbHbIE 33]auu 110
temMaM "Metamsl" u "Hemeramnsl") B
COOTBETCTBUHU C TpaBWJIAaMH TEXHUKHU
0e30macHOCTH TMpH  OOpalleHuu ¢

BEIIECTBAMHU u 1ab0paTOPHBIM
000pyI0BaHUEM; MIPEACTABIATh
pe3yIbTaThI XUMHYECKOTO

JKCIIeprMeHTa B (opme  3amucu




B) pabota c nHbopMaIuei:

- BJIaACTh HaBbIKaMH MOJIYYCHU A
UHPOPMALIUK W3 HCTOYHUKOB pPa3HBIX
TUIIOB, CAMOCTOATCIIBHO OCYIICCTBJIATDH

MIOMCK, aHallu3, CHUCTEMAaTH3aLMI0 U
MHTEPIIPETALINIO uHpopMauu
pa3IMYHBIX BUJIOB u dbopm
IIPEJICTaBICHHUS];

- co3IaBaTh TEKCThI B Pa3JIMYHBIX
dopMaTax ¢ y4eTOM HA3HAYCHUS
uHpOpMaIMKd U IIEJICBOM ayIUTOpHH,
BbIOMpas ONTUMAJIBHYIO bopmy
IpPE/ICTABICHUS ¥ BU3YaIH3allNH;

- OLCHUBATH AOCTOBCPHOCTD,
JETUTUMHOCT,  MH(OpManuu, ee
COOTBCTCTBUC IIPABOBBIM M MOpPAJIbHO-
THYECKUM HOPMAaM;

- HCIIOJIB30BaTh CpencTBa
UH(POPMALIMOHHBIX u
KOMMYHHKAIIMOHHBIX ~ TEXHOJIOTHH B
perieHnn KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX u
OpTraHU3aI[MOHHBIX 3a7a4 c
COOIIOIEHUEM TpeOOBaHM
OPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepeKeHus,

MPABOBBIX M JTHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUS U
3aIIUTHI uHbOopMaIuy,
MH(pOpPMaLOHHON 0e30MacHOCTH
JUYHOCTH,

YpaBHEHUN COOTBETCTBYIOIIUX PEaKIUN
u (GopmynHpoBaTh BHIBOJBI HA OCHOBE
ATUX PE3yJIbTaTOB;

- YMETh aHAIM3UPOBATH XHMHUYECKYIO
nH(pOpPMAaILIKIO, MOIYy4aeMyI0 U3 Pa3HbIX
HWCTOYHUKOB (cpencts MacCCOBOM
unpopmanuu, cerb VHTepHeT U
Apyrue);

- BIQJeTh OCHOBHBIMH  METOJIaMU
HAyYHOTO  TIO3HAHWSI  BEIIECTB U
XUMUYECKUX SIBJICHUH (HAOMIOACHUE,
HU3MEepeHue, IKCIIEPUMEHT,
MOJCIIUPOBAHUE);

- yMeTb TPOBOAHWTH PACYETHl TIO
XUMHUYECKUM (HOpMYyJiaM U ypaBHEHUSIM
XUMHYECKUX peakuuii c
UCIOJIb30BaHNEM (PU3UYECKUX BEIUYHH,
XapaKTePU3YIOIINUX BEIIICCTBA c
KOJIMYECTBEHHOW  CTOPOHBI:  MAcCHlI,
o0bema (HOpMallbHbIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; HCIIOJIB30BATh
CUCTEeMHbBIC XUMHYECKHE 3HAHUS Ui
NPUHATHS PENICHUH B KOHKPETHBIX
JKU3HEHHBIX CHUTYaIUsX, CBSI3aHHBIX C
BEIICCTBAMH U UX PUMEHCHHEM




2. CTPYKTYPA n COJEPKAHUE OBIIEOBPA3OBATEJILHOM
JUCIHUIIVINHBI

2.1. OobeM 001Ie00pa3oBaTe/IbHONM Y4eOHOM IMCHMIIJIMHBI M BUABI Y4eOHOH padoThl

. O0bém B
Buj yueOHoi1 padoThI
yacax

O6beM yueOHOMH TMCUMILTHHBI 78
B TOM YHCIIE:

38
TeopeTuieckoe o0ydeHue
JlaGopaTopHbie pabOThI 10
MPAKTUYECKHUE 3aHSITHS, B T.4. KOHTPOJIbHBIE PAOOTHI 28
U3 HUX MPOMEKYTOUHAs aTrTecTanus B popme nuddepeHmpoBaHHOro 3a4era 2




2.2 TemaTn4yecKMid IJIAH U COAEPKAHME JUCHUILIHHBI

HaunmenoBanue
pa3/iesioB U TeEM

Conep:xanue yueOHOIro MaTepuasia, JJadopaTopHble U NPAKTHYECKHE 3aHATHSA,
KOHTPOJIbHbIE Pad0ThI

Oo0LeMm
4acoB

dopmupyemMble
KOMIIETCHIIUH

Pa3nes 1. OcHOBBI CTPOEHUsI BelecTBa

Tema 1.1. Ctpoenue
aTOMOB XMMHUYECKUX
3JIEMEHTOB U MPUPOA
XUMHYECKOH CBSI3U

CoBpeMeHHass MoOJielb CTpoeHusi atomMa. CUMBOJUYECKUU S3bIK XUMHH. XHUMUYECKUU
DJIEMEHT. DJIEKTpOoHHas KoHurypanus aroma. Kimaccupukamusi XUMUYECKHX 3JIEMEHTOB
(s-, p-, d-anementsl). BajeHTHBIE 3JICKTPOHBI. BajleHTHOCTh. DICKTPOHHAS IPUPOIA
XUMUYECKON CBSI3U. DIEKTPOOTPHUIIATEILHOCTh. BUabl XUMHUUYECKON CBSI3U (KOBaJEHTHAs,
WOHHAs, METAJUIMYECKasi, BOJIOPOIHAS) U CIIOCOOBI €€ 00pa3oBaHUs

IIpakTHyeckue 3aHATUSA

Pemrenue 3aganuii Ha HCHOJIL30BaHUE XUMHUYECKOM CHMBOJIMKA W Ha3BaHUM COCIUHEHUN
[0 HOMEHKJIATYpe MEXAYHAapOJHOIO COK03a TEOPETUYECKONM M NPUKIAJAHOM XUMUU U
TPUBHAJIBHBIX HA3BAaHUW 11  COCTaBIICHUSI XUMHYECKUX (OpMyN JABYXaTOMHBIX
coequHEHN (OKCHUIOB, CyNb(PUAOB, THAPUAOB U T.I.) M JAPYrUX HEOPraHUYECKHX
COCIMHCHHI OTICIBHBIX KIIACCOB.

[IpakTrueckue 3a1aHus Ha YCTAHOBJICHUE CBSA3M MEXKIY CTPOCHUEM aTOMOB XMMUUYECKUX
3JIEMEHTOB M TMEPHUOJMYECKUM HW3MEHEHHEM CBOWCTB XMMHUYECKMX DJEMEHTOB M HX
COEMHEHMH B COOTBETCTBUU C NOJN0KeHUEM [leproinuecKkoi CUCTEMBI.

OK 01

Tema 1.2.
Ileproanueckuii 3aK0H
u tabmuma J[.U.
Menpeneesa

[Tepuonnueckas cucrema xumuieckux 3iaeMeHToB .M. Menneneesa. ®uznueckuii
cmbici [lepuoanueckoro 3akona /[.1. Menaeneea. 3akOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU IIPOCTHIX U CJIOKHBIX BEIIECTB B
COOTBETCTBUHU C IOJIOKEHUEM XUMHUYECKOro 3yieMeHTa B [leproanueckon cucreme.
MupoBo33peHueckoe u HaydHoe 3HaueHue [lepnonnueckoro 3akona /I.11. Menneneesa.
[Iporuossl .M. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB.

IIpakTHYeckue 3aHATHA

Pemrenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JaHUN HA XapaKTEPHU3ALUIO
XUMHUYECKHX 3JIEMEHTOB «MeTaJuInuecKue / HeMeTalIn4eCKue CBOUCTBA,
SJICKTPOOTPULATCIIBHOCTE XUMHUYCCKUX 3JIEMCHTOB B COOTBETCTBUH C UX SJICKTPOHHBIM
CTPOEHUEM H IOJI0KEHUEM B IIEPUOANYECKON CUCTEME XUMHUUYECKUX d1eMeHToB J[. 1.
MenneneeBay

OK 01
OK 02
OK 09

Pa3pnen 2. XuMu4yeckue peakuuu




Tema 2.1. Tumesl
XAMHYECKUX PEaKUi

Knaccudukanms v TUITBI XMMHUYECKUX PEAKIUi C y4aCTHEM HEOPTaHUYECKUX BEIIECTB.
CocrapneHue ypaBHEHUHN peakiuid COeAMHEHUS, Pa3JIOKEHUS, 3aMEILIEHHs], 0OMEHa, B T.4.
peaKIuii TOpeHM s, OKHCICHUSI-BOCCTAHOBIICHHUS.

ypaBHeHI/ISI OKHCJIICHUA-BOCCTAHOBJICHUSL. CTGHGHB OKHUCJICHUA. OKI/ICJII/ITGHL )41
BoccTaHOBUTEh. COCTaBICHUE U YPAaBHUBAHUE OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxuii METOJIOM AJIEKTPOHHOTO Oatanca. OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIC PEAKIIHH
B IIPUPO/IC, TPOU3BOACTBEHHBIX MPOIIECCaX U KU3HEACITSIBHOCTH OPTraHU3MOB

IIpakTnyeckune 3aHATHSA

KonnuecTBeHHbIe OTHOIIEHNS B XUMHUUA. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U
pacueTsl MO YPAaBHEHMSIM XHMHUYECKUX peakuuid. Moyl Kak eJuHHIa KOJWYEeCTBa
BeniecTBa. MoisipHast Macca. 3aKOHBI COXPaHEHMsI MacChl M SHEPruu. 3aKOH ABOraipo.
Mounsipablii 00beM razoB. OTHOcUTEIbHAs IUIOTHOCTh ra3oB. Pacyersl 1o ypaBHEHUSIM
XMMHUYECKHUX pEeaKIHil ¢ UCIOIb30BaHUEM MAaCChl, 00beMa (HOpMaJbHbIE YCIIOBHS) I'a30B,
KOJINYECTBA BEILIECTBA

OK 01

Tema 2.2.
DIEeKTPOTUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

Teopus snexTponuTudeckoil auccoruanuu. HOHBL DIEKTPOIUTHI, HEIIEKTPOIUTHI.
Peakuuu nonHoro ooMena. CocraBieHHe peakuii HOHHOTO OOMEHa MyTeM COCTaBIICHUS
UX TOJHBIX M COKpALCHHbIX MOHHBIX YpaBHeHUIl. KHCIOTHO-OCHOBHBIE peakIuHu.
3amaHust HA COCTABIICHHE MOHHBIX PEaKIHi

JlabopaTropHble 3aHATHUS

JlaGopatopHas paboTa “TUIbl XUMHUYECKUX PEaKIIUn”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00pa3yIOLIUXCs BELIECTB) U
NPU3HAKOB XUMHUYECKUX peakuuid. [IpoBeneHne peakiiuit HOHHOro oOMeHa, onpezeIeHue
CpeJibl BOAHBIX PACTBOPOB. 3aaHUsI HA COCTABJICHNE HOHHBIX PEaKIUM

KonTtposbHas padora 1

CTpO@HI/Ie BEIIECTBA U XUMHUUYCCKHUE PCAKIIUU

OK 01
OK 04

Pa3pnen 3. CtpoeHune U CBOMCTBA HEOPIAaHMYECKUX BeELECTB

14




Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BCIIIECTB

[Tpenmer Heopranuueckoi xumun. Kiaccudukanus Heoprannyeckux Beiects. [IpocTbie
U CJIOKHBIE BeniecTBa. OCHOBHBIE KIIACCHI CIIOMHBIX BEIIECTB (OKCHIbI, THIIPOKCH/IBI,
KHUCIIOTBI, COJIM ). B3anMOCBsI3b HEOPraHMYECKHX BEIECTB. ArperaTHbIe COCTOSHHS
BemectBa. Kpucrammmyeckue u amopdHbie BenecTBa. THUITBI KPUCTATUTUYECKUX PEILIETOK
(aToMHasi, MOJICKYJISIpHAs!, HOHHAs, METAJUTNYECKas ). 3aBUCHMOCTh (DU3MYECKUX CBOWCTB
BEILIECTBA OT THUIA KPUCTAIUIMYECKOW PEIICTKH. 3aBUCHMOCTh XUMUYECKOM aKTHBHOCTH
BEIECTB OT BHJa XUMHYECKON CBS3U M TUIIA KPUCTAIUINYECKOI perieTku. [IpudnHebl
MHOT000pa3usi BEUIeCTB

IIpakTnyeckue 3aHATHSA

Homenknarypa HeopraHmueckux BEIIECTB: Ha3BaHHE BEIECTBA UCXO/I U3 UX
XUMHAYECKON (OPMYIIBI MM COCTABICHNE XUMUYECKOH (DOPMYITBI UCXO/Is U3 Ha3BAHHS
BemiectBa 1o mexxaynapoanoit (MIOITAK) unu TpuBHanbHOM HOMEHKIATYDE.

Pemenne mpakThueckux 3aJaHMi MO KiaccH(UKAIMU, HOMEHKJIATYpe M XUMHUYECKUM
dbopMyllaM HEOPraHMYECKUX BEIIECTB PA3UYHBIX KJIAcCOB (yrapHbId ras, YrIeKUCIBIN
ra3, aMMHax, raiieHasi U3BeCTb, HeTalleHas U3BeCTh, MUThEBAs CO/a U IPYTUX): Ha3bIBATh
U COCTaBIATH (POPMYJIBI XUMUUECKUX BEIIECTB, ONPEAEIATh MPUHAJICKHOCTD K KIIaccy.
HcTounuku xumMuueckoi HHGpopMaIuu (CpeicTB MaccoBOM nHpopMaiuu, cetb aTepuer
u npyrue). [lorck napopmany o Ha3BaHUAM, UACHTUDHUKATOPAM, CTPYKTYPHBIM

dhopmynam

OK 01
OK 02
OK 09

Tema 3.2. dusuko-
XUMHYECKHE CBOCTBA
HEOPraHUYECKHX
BEIICCTB

Merambl. O0nme Gpusnueckre 1 XUMHYECKHE CBOicTBa MeTayutoB. CriocoOBI OTyUeHHS.
3HayeHHe METAUIOB U HEMETAJVIOB B npupoac MW XKXUBHCACATCIBHOCTU YCJIOBCKA U
opraun3MoB. Koppo3uss MeTayuioB: BUABI KOPPO3HMH, CHOCOOBI 3alIUTHl METAIOB OT
KOPPO3HHU

Hemerannel. OOmme ¢usnyeckue W XUMHYECKUE CBOMCTBA HEMETANIOB. THUIHMYHBIC
cBoiictBa HemerauioB [V— VII rpynn. Knaccudukanus u HOMEHKIaTypa COEIMHEHUN

HCMCTAJIJIOB. prTOBOpOTLI OMOT'€HHBIX 3JIEMEHTOB B npupoac

XUMHUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB (OKCHJIOB,
TUIPOKCUIOB, KUCIIOT, COJeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX
BEIIECTB, BOJOPOIHBIX COEMHEHNH, BHICIINX OKCHJIOB M THAPOKCUIOB

OK 01
OK 02
OK 09




I[MpakTuyeckue 3aHATHSA

CocraBiieHHE YpaBHEHMI XUMHYECKMX pEaKLMH C y4acTUEM IPOCTBIX U CIIOKHBIX
HEOPraHMYECKUX BEIIECTB: METAIOB M HEMETAJUIOB; OKCHJIOB METAJJIOB, HEMETAJIOB U
aM(pOTEepPHBIX JJICMEHTOB; HEOPTaHMYECKUX KHUCJIOT, OCHOBAaHMU U aM(pOTEPHBIX

T'MJIPOKCUI0B; HEOPraHUYECKUX COJIEH, XapaKTepU3yIOLUX UX CBOMCTBA. 2
Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUI HAa CBOMCTBA, COCTaB,
NoJIy4eHHe U 0€30MacHOE UCII0b30BaHNE BaKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY
U IPAKTUYECKOH 1eATEIbHOCTH YEJI0BEKa
Tema 3.3. JlaGopaTopHble 3aHSITHSI OK 01
Wnentudukamus JIaGoparopHas pabota «peHTHUKAIIS HEOPTAHUIECKUX BEIIECTBY. OK 02
HEOpraHMYeCKuX Pemenne »sKcHepuMEHTANbHBIX 3aJad 1O XUMHMYECKHMM CBOWCTBAM METAUIOB U OK 04
BEIIECTB HEMETAJIJIOB, 10 PAaCIIO3HABAHUIO U MOJIYYEHHUIO COEAMHEHUI METAIJIOB U HEMETAJIJIOB. 2 OK 09
WnenTudukanys HEOpraHMYeCKUX BEIIECTB C MCIOJIb30BAaHUEM HUX (DU3UKO-XUMHUECKUX
CBOMCTB, XapaKTEpHBbIX KayeCTBEHHbIX peakuuid. KauecTBeHHblE peakiuu Ha cyibdart-,
KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHMSI
KonTposbHas padora 2 |CBoiicTBa HEOPraHMUECKUX BEIIECTB 2
Pa3nen 4. CTpoeHue U CBOMCTBA OPraHUYeCcKUX BelleCTB 22
Tema 4.1. [losiBeHne n pa3BUTHE OPTAHMYECKOW XMMHHU Kak HayKu. [Ipeamer opranndeckon OK 01
Knaccugukanus, XUMHH. MeCTO U 3HaYeHHE OpPraHMYeCKON XUMHHU B CUCTEME €CTECTBEHHBIX HAYK.
CTpOEHHE U XUMUYECKOE CTPOCHHME KaK TMOPSAOK COEAUMHEHHMs] aTOMOB B MOJIEKYJIE COIJIACHO HX
HOMEHKJIaTypa BaJICHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPHUM XUMHYECKOIO CTPOEHHUS OPraHUYeCKUX
OpraHMYEeCKUX BellecTB | coenuHeHud A.M. bBytnepoBa. VYriepoaHblii CKeleT OpPraHU4ecKOW MOJIEKYIbI.
3aBUCHUMOCTb CBOMCTB BEILIECTB OT XHUMHYECKOIO CTPOECHHsA MoOJeKyl. M3omepus u 5

U30MEDPBI.

[lonatnue o ¢ysxkauonaneHol rpynme. Panukan. Ilpunnunsr — knaccudukanum
OPraHWYEeCKUX  COCIMHEHHH. MexXayHapoJHas  HOMEHKJIATypa W IPUHIUIIBI
HOMEHKJIATyphl OpraHndeckux coeanHenuil. [lonstue o6 azoTcoaepxammx COeJUMHEHUSX,
OMOJIOrMYEeCKH aKTHUBHBIX BemlecTBax (yryieBojax, »OKUpax, Oenmkax ©  Jp.),
BBICOKOMOJIEKYJISIPHBIX COETUHEHUIX (MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO)




I[MpakTuyeckue 3aHATHSA

Homenknarypa OpraHMdecKkux COCIUHEHHUH OTAEIbHBIX KJIACCOB  (HACBILICHHEBIE,
HEHACBIIIEHHbIE W apOMAaTHYECKHE YIIIEBOJOPOABI, CHHPTHI, (DEHONbI, AIbICTHIHI,
KETOHbI, KapOOHOBbIe KHCIOTBI W Jp.) CocraBieHHWE TONHBIX M COKPAILICHHBIX
CTPYKTYPHBIX ()OPMYJI OpPraHMYECKHX BEIIECTB OTAEIBHBIX KJIACCOB, HCIIONB3YsS HX
Ha3BaHUS IO CHCTEMATUYECKOH W TPHUBHAIBHON HOMEHKJIAType (ITWIICH, alleTUJICH,
raunepuH, ¢enon, ¢opmanbaerua, yKCycHas KHCIOTa, TIMIUH). PacdeTsl mpocTeiieit
(hopMyITBI OPraHNYECKOM MOJICKYJIbI, HCXOJISl M3 SJIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COEeIMHEHUN

@OU3NKO-XMMUYECKHE CBOICTBA OPraHMYECKUX COEAMHEHUH OTIENIbHBIX KIAcCOB
(ocobeHHOCTH Ki1accu(PUKAIIMM U HOMEHKJIATYphl BHYTPH KJIacca; FTOMOJIOTMYECKUN pall U
obmas ¢opmyna; uzomepus; (pU3MUECKUE CBOICTBA; XMMUYECKHE CBOWCTBA; CIOCOOBI
MI0JIy4EHUs):

— MpeesibHbIE YIIEBOAOPOAb! (aJKaHbl U LUKJIOAJIKaHbl). 'opeHne MeTaHa Kak OAMH U3
OCHOBHBIX HCTOYHHMKOB Te€IJla B MPOMBIIUICHHOCTH U ObITy. CBOHCTBa INPHUPOIHBIX
YTJIEBOJOPOAOB, HAXO0KICHHUE B IPUPOJIEC U IPUMEHEHNE aJIKAHOB;

— HeIpeJelibHble (AJIKeHbl, AaJKUHBl M alKaJWeHbl) U apOMAaTUYECKHE YIJIEBOJOPOJBI.
I'openue aneTniieHa Kak MICTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHHM JUIsl CBAPKU U PE3KU
METaJUIOB

— KHUCJIOPOJICO/IEPIKALIUE COSAMHEHMSI (CTUPTHI M (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U dPUPHI,
IBJETUABl U KETOHBI, KUPBI, yriaeBojsl). IIpakTuueckoe NpuUMEHEHHE STUIIEHTIIUKOJI,
rmuepuHa, ¢eHona. Ilpumenenne gopmanbaernia, aneTaabAeruia, YKCyCHOM KHCIOTBI.
MpbL1a Kak COJIM BBICIINX KAPOOHOBBIX KUCIOT. MoloII1e CBOWCTBA MbliIa

— a30TCo/IepIKAILIHE COECIMHEHUS (amuHBI " AMUHOKHCIIOTBI, Oenku).
BbicokomonekymnspHble  COCTUHEHUs (CHHTETHYEeCKHEe U OMOJOTHYECKU-aKTHBHBIE).
MoHomep, nonuMmep, CTpYKTypHoe 3BeHO. [lonmMmepusanus STHIIEHA KaK OCHOBHOE
HaIPaBJIEHUE €TO UCIIOJIb30BAHMUS.

I'emeTnyeckas CBA3b MCKY KJIaCCaMM OPraHNYCCKUX COG}II/IHCHI/Iﬁ

IIpakTHYeckue 3aHATHA

CBolicTBa OPraHUYECKUX COEAMHEHUN OTIENbHBIX KJIACCOB (TpUBHANIbHAS U
MEXyHapOAHAas HOMEHKJIAaTypa, XUMUYECKHE CBOMCTBA, CITOCOOBI MOTyUEHHS] ):
npesiebHbIe (aJIKaHbl M LUKIJIOAJIKAHbI), HENpeIeIbHbIe (aJIKEHbI, aJIKUHbI U aJIKaJUEHbI) U
apOMAaTHYECKUE YTIIEBOJIOPOJIbl, CHUPTHI M (PeHOIIbI, KAPOOHOBBIE KUCIOTHI U AUPHI,
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aJIbJECTU/Ibl U KETOHBI, aMUHBI U aMUHOKHUCIIOTHI, BBICOKOMOJIEKYJIIPHBIC COCIUHEHHUS.
3a/aHus Ha COCTaBJIIEHUE YPABHEHUH XMMUUYECKUX PEaKLUi C y4aCTHEM OpraHUYECKUX
BEILECTB HA OCHOBAHUU UX COCTAaBA U CTPOCHUS

IIpakTHuyecKkue 3aHATHS

CocraBieHre cxeM peakluii (B TOM YHUCIIE MO MPEeUIOKEHHBIM IENOYKaM MPEeBPALCHHI),
XapaKTepU3YIOIIUX XMMHMUYECKHE CBOMCTBA OPraHMYECKMX COEIMHEHUN OTHENIbHBIX
KJIACCOB, CIIOCOOBI UX MOJyYEHUS! U HA3BaHHE OPraHWYEeCKUX COCAMHEHUN MO TPUBUAIHHON
WM MEXAYHApOAHON CUCTEMAaTUYECKOW HOMEHKIATYPE.

Pemennie  mpakTUKO-OPMEHTHUPOBAHHBIX  TEOPETHMYECKHX  3a/JlaHM  Ha  CBOMCTBA
OpPraHMYECKUX COCUHEHUH OT/IEIbHBIX KJIACCOB

JlaGoparopnas padora“lIpeBpaiieHus OpraHMYeCKUX BEIIECTB IMPU HarpeBaHuu'".
[Tomy4yenue sTUeHA U U3YYEHHE €ro CBOMCTB. MojenupoBaHue MOJIEKYJT U XMMHYECKUX
MpeBpalleHHi Ha TpUMepe 3TaHa, TUJICHA, alleTHIICHA U JIp.

Tema 4.3.
Nnentudukanys
OpPTaHMYECKUX BEIICCTB,
UX 3HAUYCHHUE U
IpUMEHEHNE B OBITOBOM
U TIPOU3BOICTBEHHOI
JIeSTEIIbHOCTH YeJIOBEKa

buooprannueckue coeawHeHus. l[IpuMeHeHue W OWOJIOTHYECKAash pOJIb  YIIICBOOB.
OxucieHue yrieBoJIoB — UCTOUHUK SHEPTUH JKUBBIX opraHu3MoB. O01acTu MpUMEHEHUs
amMuHOKHCIOT. IlpeBparienust OenkoB NUIIM B opraHusMme. buomormdeckue (yHKIUH
OenkoB. buonormdeckne ¢yHKIHH >KUPOB. Poilb OpraHM4eckod XUMHUH B pEIICHUU
po0JieM MUIIEBON 6€30MacHOCTH

Ponp opraHuueckoil XMMUU B pEHIEHUH NpoOJeM >3HEpreTudyeckoi Oe30MacHOCTH, B
Pa3BUTHUU MCECAWLUHBI, CO3JaHWKU HOBBIX MATCPHAJIOB, HOBLBIX HCTOYHHKOB OSOHCPIrUH
(anmpTepHATHBHBIE UCTOYHUKU 3HEpruu). OnacHOCTh BO3JEHCTBHS HA JKUBbIE OpraHU3MbI
OpraHMYECKHUX BELIECTB OTAEIbHBIX KJIaccoB (YIJIEBOJAOPOIbI, CHUPTHI, (EHOJIBI,
XJIODOPTaHUYECKHE IMPOU3BOJAHBIC, aJbJETHIbl U JIp.), CMBICJ IOKa3aTels MpeieibHO
HOHYCTHMOﬁ KOHICHTpAaun

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabora: “UneHTudukanus OpraHUYeCKUX COEAUHEHHH OTIENbHBIX
KJIacCOB”

Unentudukanuss OpPraHUYECKUX COSAMHEHUN OTIENbHBIX KJIaccOB (HA MpuMepe
abJACTUJIOB, KpaxMasa, YKCYCHOU KHUCJIOTHI, OCJIKOB U T.II.) C UCIIOJIb30BaHUEM HX (PU3UKO-
XUMHYECKHX CBOMCTB U XapaKTePHBIX KAYECTBEHHBIX peakiwii. JleHarypaius Oenka mpu
HarpeBaHuu. [[BeTHbIe peakiuu OenKoB. BO3HWKHOBEHHE aHAIMTHYECKOTO CHUTHAJA C
TOYKM 3pPEHUS XHUMHYECKHUX TMPOIECCOB MNPHU MPOTEKAHWU KAYECTBEHHOW pEaKIUH,
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HO3BOJ'I$IIOH.[CI‘/II I/II[eHTI/I(bI/IHI/IpOBaTB MMPCAJTOKECHHBIC OPraHNYCCKNEC BEIICCTBA

KonTposbHnas padora 3

CtpyKTypa U CBOICTBA OPraHUYECKUX BELLECTB

Pa3zgen 5. KuneTtnueckue n TEPMOAUHAMHUYECCKUEC 3AKOHOMEPHOCTH NPOTEKAHUA XUMHYECKUX peakunﬁ

Tema 5.1. CkopocThb CKOpOCTh peakiiuy, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PAKTOPOB: MPHPOJBI PEearupyrOIIHX OK 01
XUMHUYECKHUX PEAKLIUH. BEUIECTB, KOHILIEHTpPAlMM pEarupylolluX BEUIECTB, TEMIEpPAaTypbl W  IUIOLIANH OK 02
XUMHUYECKOE PABHOBECHE | PEAKIIMOHHON MOBEPXHOCTU. TemoBble A(PQPEKThl XUMHUUYECKUX peakuuid. IDK30- | OK 09
SHAOTEPMHUYECKUE, PEAKLIUH.
O6parumocTh peaknuii. XUMHYECKOE PABHOBECHE U €r0 CMEIIEHUE IMOJ JIeHCTBHEM
pa3nuyHbIX (PAKTOPOB (KOHIIEHTPALUS PEareHTOB WM MPOIYKTOB PEAKIMHU, JaBlICHHE,
TeMIeparypa) JUlsl CO3JaHMsl ONTHUMAJbHBIX YCIOBUH MPOTEKAHUS XUMHUYECKUX
npoueccoB. [Tpunmun Jle-Illarense
IIpakTHYeckne 3aHATHS OK 01
Pemenune npakTUKO-OpUEHTHPOBAHHBIX 33JaHUM Ha aHAIU3 (AKTOPOB, BIHAIOIIMX Ha OK 02
U3MEHEHHE CKOPOCTH XUMHUYECKONW peakuud, B T.4. C MO3ULUUH DKOJOTMYECKU OK 09
1eJ1eco00pa3HOro MOBENEHHsSI B OBITY M TPYIOBOH AEATENBHOCTH B LENAX COXpPAHEHHUS
CBOETO 3/10POBbsI U OKPYXKArOIIEH IPUPOJAHOHN CpEbl.
Pemenne npakTuKo-OpHEHTHUPOBAHHBIX 33JIaHUN Ha NMpuMeHeHne npuHiuna Jle-Ilarense
JUI HaXOXJICHUsl HANpPaBJICHMS CMEIIECHUS PaBHOBECUS XMMHUYECKOW PEAKIUM U AHAIU3
(aKkTOpOB, BIMSIONIMX HA CMEIIEHHE XUMHUYECKOTO PABHOBECHUS
Pa3nes 6. PacTBopbl
Tema 6.1. PacTtBopeHue kak ¢pu3znko-xumuueckuii nmpomecc. PactBopsl. CriocoObl MPUTOTOBIECHUS OK 01
[TonsiTHe o pacTBOpax pactBopoB. PacTBopumocTs. MaccoBasi 1011 pacCTBOPEHHOT'O BELIECTBA. OK 02
CMmbIcnl TOKa3zarenss HpelelbHO JOMYCTMMON KOHLEHTPallMd W €ro HUCIOJb30BaHUE B OK 07
OIIEHKE DKOJIOTUYECKOI OE30MacHOCTH. OK 09
[IpaBua SKOTOTUUYECKH TE€TIECO00PA3HOTO MOBEICHUS B OBITY U TPYAOBOU JACSITEIHPHOCTH B
LENISIX COXPAaHEHHs CBOEr0 3[0pOBbS M OKpPY)KAIOIIEH IPUPOAHON CpeIbl; ONAacCHOCTh
BO3/ICIICTBHS HA KUBbIE OPraHNU3Mbl ONIPEJICTICHHBIX BEUIECTB.
Te“’ia 6.2. MiccrieioBanye | Perenne npakTHKO-OpHEHTHPOBAHHBIX PACUETHBIX 3a1aHHii Ha PACTBOPDI, HCIIOIb3yeMbIE OK 01
CBOUCTB pacTBOPOB B OBITOBOI W MPOU3BOJICTBEHHOM JIEATENLHOCTH YeIOBEKa OK 02




JlaboparopHble 3aHATHS OK 04

JlaboparopHas padota «IIpuroroBiaeHue pacTBOpoB». OK 09

[IpurotoBneHne pacTBOPOB 3aJaHHOW (MaccoBOil, %) KOHLEHTpauuu (C MPAKTHKO- 2

OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OIIPEAEIEHUE CPEAbl BOJHBIX PACTBOPOB.

Pemenue 3a1a4 Ha IPUTrOTOBIIEHHE PACTBOPOB
Paszzien 7. Xumusi B ObITY U IIPOU3BOCTBEHHO 1€ATEILHOCTH YeJ0BEKA 6 OK 01
Tema 7.1. Xumus B ObiTy | HoBeiimme DOCTHKEHUS XMMUYECKOW HAyKHM W XMMHYECKOW TEXHOJOTHH. Poilb XuMuu B OK 02
Y IPOU3BOACTBEHHOMN 00ecre4eHn HKOJIOTUYECKOM, IHEPreTUYecKO W NHINEeBON 0e30MmacHOCTH, Pa3BUTUU OK 04
JESTEIbHOCTH YelloBeKa |MeauuuHbl. [lpaBuiia moucka M aHaiuM3a XUMHYECKOM HHQOpManMM U3 Pa3IndHbIX 2 OK 07

UCTOYHUKOB (Hay4yHasi U y4eOHO-HAay4Hasl IUTEpaTypa, CPeICTBa MAacCOBOW MH(popmanuu, OK 09

ceThb VIHTEpHEeT)

IIpakTnyeckue 3aHATHSA

[louck m aHanu3 KEWCOB O MPUMEHEHHH XMMHYECKUX BELIECTB M TEXHOJOTUU C y4EeTOM

Oyaymeit mpodecCHOHAIBHOW JAEATEIBHOCTH IO TeMaM: Ba)KHEHIINE CTPOUTEIbHBIC

Marepuaibl, KOHCTPYKIMOHHbIE MaTepUalibl, KPACKU, CTEKIIO, KEpaMUKa, MaTepuaibl JJIs 4

ANEKTPOHUKH, HAaHOMAaTepUasbl, TEKCTUJbHbIE BOJIOKHA, HCTOYHUKH  HHEPIrHH,

OpraHMYeCcKHe U MHUHEpAIbHbIE YI0OPEHHUS, TeKapCTBEHHBIE BEIIECTBA, OBITOBAS XHUMHUSI.

3ammra: [lpeacraBieHue pe3ynbTaTOB pEIHICHUS KeHcOoB B (opMe MHUHH-IOKIAIa C

Npe3eHTalnen

IIpome:xkyTouHasi aTTecTanus 1Mo JUCHUIIMHE (324eT) 2

Bcero

78




3. VCJIOBUS PEAJIM3AIIMA TTPOTPAMMBI OBIIEOBPA3OBATEJBHOM
TACIATIIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecedeHnIo

Jis peanmzanuu MpOrpamMMbl TUCHMIIMHBI JOJDKHBI OBITh MPEIYCMOTPEHBI CIEIYIOUIHE
CHelManbHble TOMENICHUS: Y4YeOHBIH KaOWHET XHMMUU W/WIM y4eOHOM XMMHUYECKOH
1abopaTopuu.

ObopynoBanne  y4eOHOro KabuHeTa (HarasAHbIC nocoous): HaOOPBI
HIApOCTEP>KHEBBIX MOJIEJICH MOJIEKYJI, MOJIEJIM KPUCTAITNYECKUX PEIIETOK, KOJIEKIIUU MPOCTHIX
U CJIOKHBIX BEIECTB W/WJIM KOJUIEKLUHU MOJIMMEPOB; KOJUIEKIHS TOPHBIX MOPOJI U MHUHEPAJIOB,
tabnuia MenpaeneeBa, yaeOHble (UIbMBI, ITUGPOBBIC 00pa30BaTEIIbLHBIC PECYPCHI.

TexHuyeckue cpeacrBa 00y4eHHsi: KOMIIBIOTEp C YCTPOMCTBaMH BOCHPOHU3BEIICHUS
3ByKa, IPUHTEP, MYJbTUMEIUA-IIPOEKTOP C DHKPaHOM, MYJIbTUMEAMIHAS JIOCKa, YyKa3Ka-
IIPE3EHTEp AJIs IPE3CHTALUH.

OoGopynoBanue J1adoparopum U padoyMx MecT Ja0OpPaTOpPUM: MEH3YPKH, MMUIIETKU-
KaleJIbHUIBI, TEPMOMETPBI, MHUKPOCKOII, JYIbl, TPEIMETHbIE W TIOKPOBHBIE CTEKJIA, IJIAHIIETHI
JUISL KamelbHBIX peakiuil, (GuibTpoBaibHas Oymara, MPOMBIBAJIKU, CTEKISIHHBbIE MPOOHMPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKJISHHBIC MaJOYKW, IITATUBHI s
MPOOUPOK; MEPHBIEC IMIUHAPHI, BODOHKH CTEKJISTHHBIC, BOPOHKH JICTUTENbHbIEC [HUINHAPUYECKUE
(50-100 mu), cTynmku ¢ TecTHKOM, GappopoBbIe YalIKH, MAHIETHI, GHUILTPHl OyMaXKHbIE, BaTa,
MapJjisi, 4acoBbI€ CTEKJA, D3JEKTPOIUIMTKH, JAOOpPaTOpHbIE IUTATUBbI, CIUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp IS MOJTyYEHHUs Ta30B (WM MPOOMpPKa C Ta300TBOJHON TPYOKOH), AepKaTeian
JUTSL TPOOUPOK, CKIISTHKH JUIS XpaHEHHS PEaKTHBOB, Pa3AaTOYHBIC JIOTKH; XUMHUECKUE CTAaKaHBI
(50, 100 u 200 mu1); mMmaTenay; NUHLIETHI; TUTE€IbHBIC MBI, CEKYHIOMEPHI (TaliMephbl), MEPHBIE
npobupku (Ha 10-20 mu) u mepsie konOwr (25, 50, 100 u 200 mn), BomsHass Oanst (Uiu
TEPMOCTaT), CTEKJISHHBIC MAaJOYKHU; KOHUYECKHEe KoiObl anst tutpoBanus (50 u 100 wmun);
WHAWKATOpPHBIE TOJOCKUA JJs ompeneneHus pH u craHgapTHas WHIWKATOpHAs IIIKAaJa;
YHUBEpCAJIbHBIN MHIUKATOP; nuneTku Ha 1, 10, 50 mi (nam no3aropsl Ha 1, 5 u 10 mut), GropeTku
JUTSL TATPOBAHUS, MeAUIIMHCKHE NpHIlsl Ha 100—150 M, nabopaTopHbIe W/HIIM aHATUTHYECKUE
Bechl, pH-MeTpsI, cymmibHbIN mKad, u 1p. 1adopaTopHOe 000pyI0BAHHE.

3.2. UudopmanuonHoe odecriedeHne 00y4YeHust

OcHOBHbIE HCTOYHHKH:

1. Tabpuensn, O. C. Xumus: 10-it knacc: 6a3oBblil ypoBeHs: yueOHuk / O. C. I'aGpuemnsn, U. T
Octpoymos, C. A. CnagkoB. — 6-¢ usn., crep. — Mocksa: [IpocBemenue, 2024. — 128 c.
— ISBN  978-5-09-112176-6. — URL: https://e.lanbook.com/book/408671 (mara
obpamienus: 8.02.2024).

2. Tabpuensn, O. C. Xumus: 11-i knacc: 6a3oBbiit ypoBeHb: yuebnuk / O. C. 'abpuensu, 1. T
Octpoymos, C. A. CmagkoB. — 6-¢ u3n., crep. — Mocksa: [IpocBemenue, 2024. — 127 c.
— ISBN 978-5-09-112177-3.— URL: https://e.lanbook.com/book/408668 (mara
obpamienus: 8.02.2024).



4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJIbHOU JUCIHUIIJIMHbI

KoHTposib W oOIlIEHKa pe3yabTaTOB OOYYEHHsI OCYIIECTBISACTCS IMPENoaaBaTeieM B
MPOIIECCE MPOBEICHUS MPAKTUYECKUX 3aHATUN M 1a00paTOPHBIX PabOT, TECTUPOBAHMS, a TAKKE
HUCCIIEJOBaHUIA.

00yJaroIUMUCs 3a/laHuH,

PesynbpTarel OO0yueHUWsS OMNpEeneNsioT, YTO OOydJarommecs JJODKHBI 3HATh, IOHUMATh U

BBITIOJTHEHUS WHUBUTyaJIbHBIX MIPOEKTOB,
JIEMOHCTPHUPOBATH I10 3aBEPIICHUN U3YUYEHUS JUCIUTIINHBL.

s hopMupoBaHusi, KOHTPOJIL U OLEHKU Pe3ylIbTaTOB OCBOCHUS YU€OHOU AUCIMILTUHBI
HCIIOJIB3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPUATHI, MPECTABIIAIONIAs COO0N KOMILJIEKC YUeOHBIX
MEPONPUITHIA, COTJIACOBAHHBIX C pe3ylibTaTaMu OOy4deHHUS U Cc(HOPMYITHPOBAHHBIX C Y4ETOM

®I'OC COO (nmpeametHbie pe3yabTathl o guciuinae) 1 GI'OC CIIO.

Ob6mas/mpodeccronanbHas Paznen/Tema Turm o1eHOYHBIX MEPOTIPUSITHI
KOMITETCHIIHS
OK 01. Beibupare | P 1 Temsr 1.1, 1.2 VYernwiii onpoc TectupoBanue,
crocoObl pemenuss 3agad | P2 Tewmsr 2.1, 2.2 Pewenne 3anau. Ilpaktuueckue
npodecCHOHAIbHON P 3 Temn 3.1, 3.2, 3.3 paboTHI. JlaGopaTopHubie
JIeATEIIbHOCTH, P4 Tems1 4.1,4.2,4.3 paboThI. PasnoypoBHEBEIE
NPUMEHUTEIBHO K | P5Temas.1 3aJ1aHUA.
Pa3JINYHBIM KOHTEKCTaM. P 6 Tems1 6.1, 6.2 BrlInonHenne KOHTPOIBLHOTO
P7 TECTA.
OK 02. OcymectBasate | P 1, Temsr 1.2 [IpakTueckue paboTHI.
TTOMCK, aHaau3 u | P3, Temrr 3.1.,3.2,3.3 KonTposbHbie paboTHI.
WUHTEPIPETALMIO P4, Temn1 4.2, 4.3 PasnoypoBHeBbIE 3a1aHNs.
uHpopmanuu, P 5 Tema 5.1 Kelic-3amanus. Pemenue 3amau.
HE0OXOIUMOM mist | P 6 Temsr 6.1, 6.2 XapaKTepUCTUKA BEIIECTB.
BBIIIOJIHEHUS 3amau | P7 Brinonnenue KOHTPOJIBHOT'O
poheccuoHaIbHOM TecTa
JIEATEITbHOCTH
OK 04. Paboratrp B | P2, Tema2.2 [IpakTHKO-OpUEHTUPOBaHHBIE
KOJulekTuBe U komanzae, | P 3 Tema 3.3 3a/1aHus, nabopaTtopHbIe
¢ PexTUBHO P4, Tems1 4.2, 4.3 paboThI, KeHc-3a1aHus
B3aHMMOJICHCTBOBATH c | P6Tema6.2
KOJUIETaMH, PyKOBOJICTBOM, | P 7
KJINEHTaMH
OK 07. CopgeiictBoBats | P 6 Tema 6.1 [IpakTHKO-OpHEHTHPOBAHHbIE
COXPAaHEHHUIO OKpyxkaroen | P 7 3aaHUs. Keiic-3aganusi.
Cpelibl, MonenpoBaHue MpOLIECCOB B
pecypcocOepeReHuto, OKpY’KaloIllel Cpelic Ha OCHOBE
3¢ (deKTUBHO JAEWCTBOBATh M3y4EHHOTO MaTepHuaa.
B Ype3BbIYaTHBIX
CUTYaIUSIX
OK 09 Hcnons3oBate | P 1, Temsr 1.2 [IpaxkTrueckue paboThI.
nH(pOpMaIMOHHBIE P 3, Temrr 3.1.,3.2,3.3 KonTposibHbIe paboTHI.
TEXHOJIOTUH B | P4, Temn14.2,4.3 Pa3zHoypoBHEBBIE 3aaHUs.
npodeccuoHanbHOM P 5 Temas.1 Keitc-3ananus. Pemenne 3anad.
JIEATEIIbHOCTH. P 6 Temni 6.1, 6.2 XapakTepUCTUKA BEIIECTB.
P7 Brinonnenune KOHTPOJIBHOI'O
TECTa
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