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1. IMACHOPT PABOYEM IHPOI'PAMMBbI YYEBHOM
JAUCHUIIJIMHBI OYIIL.09 XUMMUA

1.1. OGnacTh NpuMeHEHHUS paboyveii mporpaMmMbl

PabGouass mporpamMma AMCHMIUIMHBI SIBISETCA YacThl0 00pa30BaTeIbHOU
nporpammsel B cootBeTcTBUM ¢ PI'OC CIIO no cnenuansrocty 43.02.16 Typusm u
rOCTENPUUMCTBO.

1.2. Mecto puctuminasl B ctpyktype TITTCC3:
OIl. OGeo6pazoBarebHas MOATOTOBKA
OVIIL.09 Xumus

1.3. Ienm m 3amaym AUCIUIUIMHBI — TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHUS
JUACLUILIVHBL.

Conep:xkanue MNporpaMmbl  00II€00pa30BATEIbHON JIUCIUIUIMHBL  « XUMUSD)
HaIIPaBJICHO HA JOCTUKEHUE CIICAYIOIINX LeJIe:

- dbopMHpOBaHUE CHUCTEMBI XUMUYECKUX 3HAHUW KaK BaKHEHIIEH
COCTaBJIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHpA, B OCHOBE KOTOPOM JEXkaT
KITFOUEBbIC MOHATHSA, (DyHIAMEHTATbHBIC 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3BIKA
HayKH, yCBOGHHWE M  TMOHMMAaHHME CYHUIHOCTH  JIOCTYNHBIX  00OOIIeHMI
MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMJICHHE C HCTOPUEHM WX pa3BUTHS U
CTaHOBJICHHS;

- dbopMupoBaHHEe W pPa3BUTUE TNPEJACTABICHUNA O HAYYHBIX METOAax
NO3HAHUS BEIIECTB M XUMHUYECKHMX PEAKUUN, HEOOXOAMMBIX ISl HPHOOPETEHHS
YMEHUN OPHEHTHUPOBATHCS B MHPE BEIIECTB U XUMHYECKUX SIBICHHUM, HWMEIOIINX
MECTO B IIPUPOAE, B IPAKTUYECKON U TOBCEIHEBHOU KU3HH;

— pa3BUTHE YMEHUH H  CHOCOOOB  JIEATENbHOCTH, CBSI3aHHBIX C
HaOJMI0ICHUEM U OOBSICHEHUEM XMMUYECKOTO SKCIEPUMEHTA, COONIOACHUEM TPABUII
0e301macHOro o0paIieHus ¢ BEIeCTBAMH.

3amauyu TUCUMILIHHBI:

1)  cdopmupoBaTh MOHUMAHNE 3aKOHOMEPHOCTEH MPOTEKAHHUSI XUMUYESCKIX
IPOLIECCOB M SIBJICHUM B OKPYXAIOLIECH Cpelle, a TaKKE HMX CBA3b C LEIOCTHOU
HAay4YHOUW KapTUHON MHpa U JPYTMMH €CTECTBECHHBIMH HAyKaMHU;

2)  pa3BUTh yMEHHUS  COCTaBIATH  (DOpPMyJIBI ~ HEOPTaHUYECKUX U
OpraHUYECKUX BEIECTB, YPAaBHEHUS XMUMHYECKUX DPEaKUUi, OOBSICHATH UX CMBICIH,
WUHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,



3) cdopmHupoBaTh HAaBBIKM TPOBEICHHUS MPOCTEHIIMX  XUMHYECKUX
HKCIIEPUMEHTAJIbHBIX ~ MCCJIEIOBAaHUM C COONIOZEHHWEM TMpaBmil  0Ee30MacHOro
oOpalieHus ¢ BeueCTBaMU U J1a00paTOpHbIM 000PYI0BAHUEM;

4)  pa3BUTh YMEHHMS HaXOIUTh, AaHAJIM3MPOBATb W  HCIOJb30BAThH
uHPOpMAIIMI0O XHMHUYECKOTO XapakTepa U3 Ppa3ludHbIX  HHGOPMAIMOHHBIX
UCTOYHHUKOB, BKJIIOUasi y4eOHYIO JUTEepaTypy, HaydHble MyOJUMKALUA U UHTEPHET-
pecypcsl;

5) cdopmupoBarh yMEHHS ~ TPOTHO3UPOBATH  MOCIEACTBUS  CBOCH

NEATEIbHOCTH W XUMUYECKUX NPHUPOAHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX
MPOIIECCOB, YUUTHIBASI BO3MOKHBIE KOJIOTHYECKHUE U COLIMAIbHBIE BO3JCHCTBUS;

6) cdopmupoBaTh MOHMMAaHWE 3HAYMMOCTU JOCTHIKCHUH XHMHUYCCKON
HAyKW W TEXHOJOTHUH IS Pa3BUTHS COLNMAIBHON M TMPOU3BOJCTBEHHOW cdep C

YMEHHEM MPUBOIUTH IPUMEPHI X IPUMEHEHHSI B PA3IUYHBIX chepax KU3HU.

1.4. KoaudecTBO 4aCOB HAa OCBOEHUE NUCIIUILIINHBL:

MakcuMalibHOM yueOHOM Harpy3Kku oOydaromierocsi /2 gaca, B TOM 4HUCJI€:

— oOsi3aTenpHas ayAuTOopHas ydeOHass Harpy3ka (Bcero) 72 waca, W3 HHX

IPAaKTHYECKHUE 3aHATHA — 38 YacoB.

1.5. Ilnanupyemsblie

pe3yJIbTATHI

OCBOCHMU

0011e00pazoBaTenbHOM

mucuuIInHbl B cooTBeTCTBUH ¢ PI'OC CIIO u Ha ocHose ®I'OC COO.

Kon u IInanupyemMsbie pe3yJbTaThl 0CBOCHHS IMCIUIIIHHBI
HAHMMEHOBaHHUe
(popmupyembix Oo0uue JAucuMninHapHble
KOMIIeTeHIUIT
OK 01. Beibupatp JInyHocTHBIE  pe3yabTarbl  AOJIKHBI | JMCHMIUIMHADHBbIE pe3yabTaThbl
CHOCOOBI pelIeHus 0TpaXKaTh B YaCTH: HAOJIKHBI OTPAXKATH:
3a/1a4 TPYOBOr0 BOCIIUTAHUSA: I1Po 01. c(hOpMUPOBAHHOCTH
Ipo(eCCHOHANBHOM — TOTOBHOCTH K  TpyAy, OCO3HAaHHE | IPEICTaBICHHN: 0 XUMHYECKON
AEATEIBbHOCTH LIEHHOCTH MacTepCTBa, TPYI0JII00UE; COCTABJIAIOLIEH  €CTECTBEHHOHAY4YHOU
NPUMCHHUTCIIBHO K — TOTOBHOCTh K AKTHUBHOH JEeATEILHOCTH | KApDTUHBL MHpa, pOIA XUMHA B
Ppa3In4YHbIM TEeXHOJOTHUYECKOUN u collManbHOM | ITO3HAaHUU SIBJICHUH IIPUPOIEI, B
KOHTEKCTaM HAaIIpaBJIEHHOCTH, CIIOCOOHOCTD Q)OpMHpOBaHI/II/I MBIIIJICHUSA U KYJIBTYPBI
AHULINUPOBATH, IUTAHUPOBATh U | JMIHOCTH, ce (QyHKIHOHAIBHOK
CaMOCTOSITENIbHO  BBINOJIHATHL — TaKyko | [PAMOTHOCTH, HEOOXOIUMOM A
HEATEIIbHOCTD, pCIICHUA MPAKTUYCCKUX 3aaad u
— WHTEpeC K  pasMuHeIM  cepam | PKOIOTHICCKH 000CHOBAaHHOTO

npoeCcCUOHATLHON IEATEIIEHOCTH.

MertanpeamerHble pe3yabTaThbl 10JIKHBI
OTPaKATH:

OBJ1ajleHHe YHUBEPCAJbHBIMHM y4eOHBIMH
NMO3HABATEJIbHBIMU JAeHCTBUAMMN:

a) 0a30BbIe JOrn4ecKue AeiicTBU.

OTHOILIEHUSI K CBOEMY 3JI0POBBIO U
MPUPOAHON Cpelie;

I1Po 02. BJIaJICHUE CUCTEMOM
XUMHUUYECKUX 3HAHMH, KoTopas
BKJIFOYAET: OCHOBOIIOJIATAIOIIIHE

MOHATUS (XUMUYECKUHA DJIEMEHT, aToM,
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0) 0a3oBbBIE
JelicTBUA:

CaMOCTOSITENILHO  (hOpMYJIMpOBaTH |
aKTyaJIM3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATh CYIICCTBCHHBIN MPH3HAK
WIM  OCHOBaHWS Ui  CpaBHEHWUS,
KJ1accuuKanuu u 0000IICHUS;
OTIPECIIATh LEeJn JIEATEIHLHOCTH,
3a/laBaTh TapaMeTPbl M KPHUTEPHUH HX
JIOCTHIKEHHS;

BBIABJISATH 3aKOHOMEPHOCTHU n
MMpOTUBOPCUUSA B paccMaTpuBaCMbIX
SIBJICHUSAX,

BHOCHUTb KOPPEKTHUBBI B JICSITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE pE3YyJIbTAaTOB
LIETISIM, OIICHWBATh PHCKU TOCIEICTBUN
JIESITEILHOCTH.

HCCJIeN0BATEIbCKHE

BIIA/IETh HaBbIKaMU yuebHo-
HCCIIEN0BATEIbCKOU u IIPOECKTHOM
JESATEIIBHOCTH, HABBIKAMH DPa3pELICHUS
npobiuem;
BBISIBIISTh
CBSI3M H

MPUYUHHO-CIICICTBEHHBIC
aKTyaJlu3upoBaTh  3ajauy,
BBIIBUTATh THUIOTE3Y €€ peIIeHus,
HaXOJUTh apryMeHTbI TUIS
JI0Ka3aTeNIbCTBA CBOUX YTBEPXKICHUH,
3alaBaTh MapaMmeTpbl U  KPUTEPUHU
peleHus;

aHAJIM3UPOBATh TOJNIYYEHHBIE B XOJE
pelieHus 3a/1a4uu pe3yNbTaThl,
KPUTHYECKH OIICHUBATH 170
JIOCTOBEPHOCTb, IIPOTHO3UPOBATH
W3MEHEHHE B HOBBIX YCIIOBHSIX;

YMETb MEPEHOCUTh 3HAHUSA B
MO3HABATEIbHYI0O U MPAKTUYECKYIO
00JIaCTH KU3HEAEATEIIHOCTH.

9JIEKTPOHHAst 000JI0UKa aToma, s-, p-, d-
JJIEKTPOHHBIE OpOUTaIM aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCT,
3EKTPOOTPHULIATENEHOCTb, CTETEHb
OKHUCJICHUS, XUMHUYECKasi CBS3b, MOJIb,
MOJIIpHasi Macca, MOJSPHBIA 00beM,
YIICPOAHBIN CKeneT, (pyHKIHOHATbHAS
rpynna, pagukai, U30MepHsi, U30MepHI,
TOMOJIOTHUECKUW s,  TOMOJOTH,
YII€BOIOPOBDI, KHUCIIOpOJI- u
a30TCOJEpIKaIIIHe COCTMHEHUS,
OMOJIOTUYECKH AaKTUBHBIE  BEIlEeCTBa
(YyrmeBompl, KHpHI, OEIKH), MOHOMED,
oJIuMeEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIC COCTMHEHUS,
KpUCTAJZIMYECKasi ~ pEIleTKa,  THUIIbI
XUMHUYECKHX PEaKuil (OKUCIUTEITHHO-
BOCCTaHOBUTEIIbHBIE, 9K30-U
SHIOTEPMHUUYECKHE, PEAKIUH HOHHOTO
oOMeHa),  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI,  DJIEKTPOIUTHYECKAS
JTUCCOLIAAIINS, OKUCJIUTEb,
BOCCTaHOBUTEIb, CKOPOCTh
XUMHUYECKOH  PEaKkIuu, XHUMUYECKOE
paBHOBECHE), TCOPHH U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOCHHS OPTraHUYEeCKUX
BemectB  A.M. byrnepoBa, Teopus
AIIEKTPOIUTUIECCKON JUCCOIIMAINH,
MePUOIUYECKU I 3aKOH JA.N.
Memnpeneesa, 3aKOH COXpaHCHHUS
MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHT SI3BIK XUMHUH,
dakTonornueckue CBE/ICHUS 0
CBOWCTBAaX, COCTaBe, TOIYyYCHUH W
Oe3omacHOM HCIOJIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKUX u
OpraHMYECKHUX BEIIECTB B OBITY U
MPAKTUYECKON JAEeITeTbHOCTH YEJIOBEKa;
IIP6 03. chopMuUpOBaHHOCTH yMEHHIT
BBISIBJISITH  XapPAKTEPHBIC TPU3HAKH H
B3aMMOCBSA3b  M3YYCHHBIX  IOHSTHIA,
MPUMEHSITh COOTBETCTBYIOIINE TTOHSITHS
IpU OINUCAaHUM CTPOCHHUSI M CBOWCTB
HEOPTraHMYECKUX M  OPraHUYeCKUX
BEIIECTB U MX MPEBpallleHN; BBIABIATD
B3aMIMOCBSI3b XHUMHYECKUX 3HAHUU C

MTOHSTUSIMH n MPEJCTABICHUSIMU
JIPYTHUX €CTECTBEHHOHAYUHBIX
MPEIMETOB;

IIP6 04. chopMupOBaHHOCTH YMEHHM
HCITIOJI30BaTh HaMEHOBaHUS
XUMHUYECKUX COCTUHEHUN
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MEXIYHAPOAHOTO coro3a
TEOPETUYECKON U MPUKIIATHON XUMHUHU U
TPUBHUAJIIBHBIC HAa3BaHUA Ba)KHEUIITHUX
BElIeCTB (3TUJICH, alleTHIICH, NINLEPHH,

denon,  Qopmambaerun, — yKcycHas
KUCIIOTA, TJIMLUH, yrapHblii  Tas3,
YIJIEKUCTBIA  Ta3, aMMHUaK, TalleHas

W3BECTh, HETAlICHas! U3BECTh, TUTHEBAS
COfla M JPYTHX), COCTABIATH (POPMYJIbI
HEOPraHWYECKNX W OPraHHMYECKHUX
BEILECTB,  YPAaBHEHHS  XUMHYECKHX
peaknuii, OOBSICHATH WX  CMBICI;
TIOATBEPKAAThH XapaKTepHbIC
XHUMUYECKHUE CBOIicTBa BEIIIECTB
COOTBETCTBYIOUIMMHU JKCIEPHUMEHTAMHU
M 3alUCSAMH YpPaBHEHUH XMMHYECKHX
peaKUuii;

IIP6 0S. chopMupoBaHHOCTH YMEHUM
yCTaHaBJIMBATh NPUHAUICKHOCTh
U3y4CHHBIX HEOPraHUYeCKUX u
OpPTraHMYECKUX BEII[ECTB K
OIIPEJICTICHHBIM KJIACCAaM U TpYIIIam
COCIMHEHNH,  XapaKTepHU3oBaTh  HX
COCTaB M  BaXHEHIIME  CBOMCIBA;
OTIPEIETIATh BUABI XUMHYECKUX CBS3EH
(KOBaJICHTHAsI, HOHHAs, METAJUINYECKasl,
BOJIOPO/IHAS), THUIBl KPUCTAJUTMUECKHX
pELIETOK BEIIECTB; KJIACCH(UIIMPOBATH
XMMHYECKHE PEAKIIHH;

IIP6 07. chopMupoBaHHOCTH YMEHUU
IPOBOANUTH PACUYETHl MO XUMHUYECKUM
dopMynam u ypaBHEHHUSM XUMHUYECKHX

peaxkuuit C HUCHOJIL30BAaHUEM
buznuecKux BEJIMYMH,
XapaKTePU3YIOLTUX BEIIleCTBA c
KOJIMYECTBEHHONM  CTOPOHBI:  MAacChl,

o0beMa (HOpMasbHBIE YCIIOBHSI) Ta30B,
KOJINYECTBa BCHIICCTBA, HCIIOJIB30BaTh
CHCTEMHBIC XHMHYECKHE 3HAaHUS IS
INPUHATUS PEUICHUH B KOHKPETHBIX
KU3HCHHBIX CHTYallUsX, CBS3aHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM.

OK 02. Hcnonp3oBaTh
COBpPEMEHHBIE
CpeZCTBa NIOUCKA,
aHamM3a u
UHTEPIpETANN
UHpOpPMALIUHU U
nH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 32144
npodecCuoHaNBHOM

JInyHocTHEIE

pe3yJbTaTbl  JOJAKHBI

OTpa’XKaTb B YaCTH:
IHMEHHOCTH HAYYHOI'O ITO3HAHUA:

C(OPMHPOBAHHOCTh ~ MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU u

OOLIECTBEHHO! MPAKTUKH, OCHOBAHHOTO
Ha JMajore KyJlbTyp, CIIOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MecTa B
MOJUKYJIBTYPHOM MHUPE;

JAucnunimHapHbie (mpeaMeTHbIE)
pe3yabTaThl U 10JIKHBI OTPAXKATD:

I1Po 06. BJIQJICHUE OCHOBHEIMH
METOAaMHU Hay‘-IHOI‘O ITO3HAHUS
BEIICCTB M  XUMHYECKUX  SIBJICHUI
(mabmronenwue, HU3MEpPEHHUE,

9KCIIEPUMEHT, MOJICITHPOBAHUE);

IIP6 07. chopMupoBaHHOCTH YMEHHI
IPOBOJHUTH PACUETHl MO0 XUMUYECKHM
dopMynamM u ypaBHEHHUSM XUMHUYECKHX
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ACATCIIbPHOCTHU

COBEpUICHCTBOBAHUE SI3BIKOBOM u
YUTATENBCKON KYJIBTYpbl Kak CpeICTBa
B3aUMOJICHCTBUS MEXAYy JIOIbMU U
MMO3HAHUS MUDA.

MertanpeamerHble pe3yabTaThbl 10JIKHBI
OTPaAKATH:

OBJ1aleHHe YHUBEPCAJbHBIMHM y4eOHBIMH
NMO3HABATEJIbHBIMU JAeHCTBUAMMN:

B) padora ¢ ungopmanmeii:

BIIAJIETh HaBbIKAMH MOJTyYeHUS
uHbOpMallUM U3 HCTOYHHUKOB pPasHBIX
THUIIOB, CaMOCTOSTENIBHO OCYILECTBIIATh

MOWCK, aHajW3, CHUCTEMATH3alUIi0 |
UHTEPIPETAIHIO UHpOpMAIUU
Pa3IMYHBIX BUJIOB u bopm
MIPEICTABIICHHS,

co3laBaTh  TEKCTBI B Pa3IMYHBIX
dopMaTtax ¢ y4eTOM  Ha3HAYCHUS

uHQOpPMAMM M IENeBOH ayaUTOpHH,
BbIOMpast ONTUMAJIbHYIO bopmy
IPEACTAaBICHNS M BU3yaIH3aLlUH;
OLICHHUBATb JIOCTOBEPHOCTb,
JETUTUMHOCTD uHopManuu, ee
COOTBETCTBHE MPABOBBIM M MOPAIBHO-
THYECKUM HOpMaM;

BJaJIeTh HAaBBIKAMU pPAcCIlO3HABaHUA H

peaKkuuit c HCTIOJIb30BAHUEM
(bU3UIECKUX BEITUYMH,
XapaKTePU3YIOIIHX BEIIIeCTBA c
KOJIMYECTBEHHOW  CTOPOHBI:  MAacChl,

o0beMa (HOpMaJbHBIE YCJIOBHS) Ta30B,
KOJIMYECTBA BEILECTBA; HCIIOJIB30BATh
CUCTEMHbBIE XUMHYECKHE 3HAHUSA [UIs
IPUHATHS PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CHUTYalUsX, CBA3aHHBIX C
BELICCTBAMU U UX IPUMEHCHHUEM;

IIP6 08. chopMupoBaHHOCTH YMEHHI
IUTAHUPOBATh u BBITIOJIHATH
XAMHUYECKHUI JKCIIEPUMEHT
(mpeBpallleHUs] OPraHUYECKUX BEILECTB
IIPY HarpeBaHUU, NIOJyUYEHUE ITUIICHA U
MU3Y4YECHHE €r0 CBOMCTB, KaueCTBEHHBIC

peakiuu Ha albJAETUIbl, Kpaxmal,

VKCYCHYIO  KHUCJIOTY;  JI€HaTyparus

OEJIKOB MpM HArpeBaHWH, I[BETHLIE
2

peakuuu OENKOB;, MPOBOJIUTH PEAKIIUU
MOHHOTO OOMEHa, ONpEeNeNsTh Cpery
BOJHBIX  PAacTBOPOB, KaueCTBEHHBIC
peaknuu Ha cynbdar-, KapOoHaAT- u
XJIOPHU[I-aHWOHBI, HA KaTHOH aMMOHHS,
pelaTh SKCIepuMeHTAIbHbIE 33a4H 10
teMam "Metamnel" u "Hemeramnsl") B

AT yH(opMary, | COOTBETCTBHU € NPABUIAMH  TEXHUKH
UH(OPMALIUOHHOM GesomacrocTy | 0€30MACHOCTH  TIpM  oOpaiieHun ¢
JTHYHOCTH. BEILIECTBAMU u 1a00paTOPHBIM
o0opynoBaHueM; MIPENICTABIISTh
pe3yabTaThl XUMHUYECKOTO
JKcIiepuMeHTa B (opme  3ammcu
YpaBHEHUN COOTBETCTBYIOIIUX PEaAKIUMA
u (hopMynHpoBaTH BHIBOJBI HA OCHOBE
3TUX PE3yJIbTaTOB;
IIP6 09. chopmMHPOBAHHOCTH YMEHUS
aHaJIN3UPOBAThH XUMHUYECKYIO
uH(pOpPMAIIHIO, MTOYy9aeMyI0 U3 Pa3HbBIX
HMCTOYHHKOB (cpencts MaccoBOM
uHpopmanuu, cerb HHTepHeT w
Jipyrue).
OK 04. DdpdextuBHo | JINUHOCTHBIE  pe3yabTaThl  JO/LKHBI | JlHCHIMTUIMHAPHBIE (mpeameTHbIe)
B3aUMOJICHCTBOBATh U | OTPAXKaTh B YACTH: pe3yJbTaThl M J0JIKHbI OTPAKATh:
paboraTh B rPa’kIaHCKOr0 BOCTIMTAHUS: P66 08. chopmupoBaHHOCTH YMEHHIA
KOJUIEKTUBE U — TOTOBHOCTH BECTH COBMECTHYIO | TUNIAHUPOBATh u BBIITOJIHATh
KOMaH/1e NEesITeIbHOCTh B UHTEpecax | XUMHYECKUI OKCIIEPUMEHT
rpakIaHCKOTO OOIIeCTBa; (mpeBpalleHus OpraHUYEeCKUX BEIIECTB
—  yMeHHe B3aUMOJIEICTBOBATE ¢ | Ipu HarpeBaHuH, MOTYUYECHUE FTHIICHA U
COIIMAJIbLHBIMU HHCTUTYTaMH B | U3YYCHHUE €ro CBOUCTB, KAYCCTBCHHBLIC
COOTBETCTBMM C UX (YHKIUAMH W | PCaKOUU Ha  albACTHIbI, Kpaxmal,
Ha3zHaAyYEHUEM. YKCYCHYIO KHCIIOTY, ACHaTypalius
MeTanpeamMeTHble Pe3yJbTAThl 10JKHbI O€NKOB IPM  HArpeBaHWM, IIBETHBIE
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OTPaKATH:
OBianenue YHHMBEPCAJIbHBIMHA
KOMMYHUKATHBHBIMU J1eHCTBUAMMN:

0) coBMecTHAas1 1esITeJIbHOCTD.

— IIOHUMATh u UCII0JIb30BATh
MPEUMYILLIECTBA KOMaHJHOH u
WHIUBUAYAIbHON pabOTHI;

— IPUHUMATh e COBMECTHOH
JEeSATEeIbHOCTH,  OPraHu30BBIBaTH U
KOOPJAMHHMPOBATh  JEHCTBUA IO €€
JTOCTHKEHHUIO! COCTaBJISITh J1aH
JEUCTBUM, paCIPEACIISITh POJIU C YYETOM
MHEHUH Y4aCTHUKOB o0cyXIaTh
pe3yNbTaThl COBMECTHON PabOTHI.

OBaanenue YHHBeEPCAJIbHbIMHA

pPeryJsiTUBHbIMHU AeHCTBUAMM:

r) NIpUHSATHE ce0sl U APYTUX JIOJei:

— TMpPUHUMATh MOTHBBI W  apTyMEHTHI
JIPYTUX Toei npu aHanu3e
Pe3yIbTAaTOB JACSTEIILHOCTH;

— TMpU3HABaTh CBOE MpPaBO U MPABO APYTIHX
JIIOJIEN Ha OMINOKMU;

— pa3BUBaTh CHOCOOHOCTh MOHHUMATh MU
C O3UIIMU JPYTrOro YeJ0BeKa.

peakuuu OENKOB;, TPOBOJIUTH PEAKIIUU
MOHHOTO OOMEHa, ONpEeNeNsTh Cpery
BOJHBIX  PAacTBOPOB, KaueCTBEHHBIC
peaknuu Ha cynbdar-, KapOoHaAT- u
XJIOPHU]I-aHWOHBI, HA KaTHOH aMMOHHS,
pelaTh SKCIepuMeHTAIbHbIE 337a4u 10
teMam "Metamel" u "Hemeramnsl") B
COOTBETCTBUU C IMpaBWJIaMU TEXHUKH

0e30macHOCTH  Tpu  OOpalleHuu ¢
BEIIECTBAMHU u 71a00paTOPHBIM
obopymoBaHueM; MIPENICTABIISTh
pe3yJbTaThI XHUMHYECKOTO
JKCIIepuMeHTa B (Qopme  3ammcu

YpaBHEHUN COOTBETCTBYIOIIUX PEAKINA
U (OpMyYIHPOBATh BHIBOJIBI Ha OCHOBE
3TUX PE3yJIbTaTOB.

OK 07.
CopelicTBOBATH
COXPaHEHHUIO
OKpYKarolleu Cpebl,
pecypcocOepekeHHIO,
IPUMEHSATH 3HaHUS 00
M3MEHEHUH KIIMMara,
MIPUHIIAITBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,

a3 exTrBHO
JIEHCTBOBATH B
Ype3BhIYANHBIX
CUTYaIUIX

JIndHOCTHBIE  pe3yJabTaTbl  JOJIKHBI

0TPAa’KaTh B YaCTH:

IKOJIOTHYECKOr0 BOCIIUTAHHUS :

—  c(hopMUPOBAaHHOCTH IKOJIOTHIECKOM
KYJIBTYPHI, MOHUMAaHHe BIIMSTHUS

COLIMAIBHO-9)KOHOMUYECKUX TPOLECCOB
Ha COCTOSIHUE MPUPOJHON U COLIMATBLHOMN
Cpenbl, OCO3HaHUE rJI00aTBEHOTO
XapakTepa 3KOJOTHYECKUX MPOo0IIeM;

— IUJJAaHUPOBaHUE u OCYLIECTBIICHUE
JEUCTBUI B OKpYXalIIEH cpeae Ha
OCHOBE 3HAaHMS IEJNel YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

— aKTHUBHOE HETPUATHE JIEHUCTBUM,
MIPUHOCSIINX BPeJ OKPYIKAIOILIEH Cpeae;

— yMeHue IIPOTHO3UPOBATH
HeOJIaronpusiTHbIC 9KOJIOTUYECKUE
ITOCJIEICTBUS MpEANPUHIMAEMBIX
JNEUCTBUMN, IPEAOTBPAIIATh UX.

MeranpeamMerHbie pe3yabTaThl 10JIKHbBI

OTPaKATH:

OBJ1ajleHHe YHUBEPCAJbHBIMHM y4eOHBIMH

NMO3HABATEJIbHBIMU JAeHCTBUAMMN:

B) padora ¢ ungopmanmeii:

— UCTIONIB30BaTh cpencTaa
MH(POPMALIMOHHBIX u
KOMMYHUKAIIOHHBIX  TEXHOJIOTHH B

JAucnunimHapHbie (mpeaMeTHbIE)
pe3yabTaThl U 10JIKHBI OTPAXKATD:
I1P6 01. c(hopMUPOBAHHOCTH
MPECTaBICHUN: 0 XHUMHYECKOU
COCTaBIISIIOIIE  €CTECTBEHHOHAYYHOU
KapTUHBl MHpaA, POJU XUMUU B
MO3HAHWU  SIBJICHUH  NPHUPOJIBI, B
(hOpMUPOBAHUN MBIIUICHUS U KYJIBTYPbI
JIUYHOCTH, ee (hyHKIIMOHATEHOM
rPaMOTHOCTH, HEOOXOAUMOM ISt
pellIeHUs TMpaKTUYECKHX 3aJady |
AKOJIOTUYECKHU 000CHOBaHHOT'O
OTHOUIIEHUSI K CBOEMY 3J0pOBBIO H
MIPUPOJHOM CpeliE;

IIP6 10. chopmMupoBaHHOCTh YMEHHI
coONrofaTh MpaBWiIa  AKOJIOTHYECKH
11eJIECO00PA3HOTO MOBEICHUS B OBITY U
TPYIOBOM  JAEATENBHOCTH B  LEJAX
COXpaHEHHUsI  CBOErO  3J0pPOBbS U
OKPYKaIOIlleW  NPUPOJHOM  CpPEIbI;
YUYUTBHIBATh OMACHOCTh BO3JCHCTBUA Ha
JKUBBIE  OpPraHU3Mbl  OIPEJEICHHBIX
BEIIIECTB, MTOHMMAas CMBICT TMOKa3aTess
MpeaeIbHON JOITYCTUMOU
KOHIIEHTpAIWH.




peuieHum KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX M OpraHH3alMOHHBIX
3ajad ¢ coOiroieHueM  TpeOoBaHMMA
OPrOHOMHKH, TEXHUKH OE30IacHOCTH,
TMTHCHBI, pecypcocOepexenus,
NPaBOBBIX M JTUYECKUX HOPM, HOPM
nH(GOPMAIIMOHHOHN 0€301MacHOCTH.
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2. CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIUILIVHBI
OVII. 09 XUMMUSA

2.1. OObeM IUCHUIUIMHBI U BUbI Y4eOHOM paboThI

Buy yuebnol paboThl O06bem yacoB
MaxkcumanbHas yueOHas Harpy3ka (Bcero) 72
O0s3aTenbHas ayIuTOpHAs yueOHasi Harpy3ka (BCero) 72

B TOM YHCIIE:
1a00paTOPHBIE 3aHITHS (eciu npedyCMOmMpPeEHO) -
MIPAKTUYECKHE 3aHATUS (eciu npedyCMOmMpeHO) 38
KOHTPOJIbHBIE pa0OTHI (eciiu npedycmMompeHo) -
KypcoBasi paboTa (IpOeKT) (eciu npedycmompero) -
CamocTtosTenpHas pabota o0ydaronierocs (BCero) -
[TpomexxyTouHas arrectanus B popme 3a4eT C
OLICHKOH

2.2. Temarudeckuii IIaH U COACPKAHUE TUCITUTUTHBI

Conep:xanue yueOHOro MarepuaJa,
HaunmeHoBaHue JabopaTopHbie padoThl M MPAKTHYECKHUE

O0bem yacoB YposBens
pa3/iesioB U TeM 3aHATHS, CAMOCTOSITeJIbHAsA padoTa

OCBOEHHA
o0y4aomuxcs, Kypcopasi pabora (Ipoekr)

(eciu npedycmompeno)

1 2 3 4

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHH

Tema 1.1. Conep:xanne yueOHOro marepuaJia 2 1,2
OcHOBHbIE XuMUYeCKui 3ieMeHT. AToMm. Smpo artoma,

XUMHUYECKHE MTOHATHUS |M30TOIIBI. OneKTpoHHAas o0oJ0uKa.

Y 3aKOHBI, CTPOCHUE | DHEPreTHYECKHE YpOBHH, HIOJIypOBHHU.

aTOMOB XMMHYECKUX |ATOMHBIE OpOHTanu, s-, P-, O- 3JIEMEHTHI

JJIEMEHTOB OcobeHHOCTH pacrpesielieHuss JIEKTPOHOB IO
opOUTaIIM B aromMax »JJIEMEHTOB MEpPBBIX
YETBIPEX IIEPHOJIOB. OneKTpoHHas
KoHurypamust aroMmoB. OCHOBHBIE XUMHUYECKHUE
3aKOHBI

IIpakTHYeckue 3aHATHS 2 1,2

[Ipaktnueckass  pabora  Nel.  «OcHOBHBIE
KOJIMYCCTBCHHBIC 3aKOHLBI B XMMHUU U PACUCTLL
10 YPABHEHHUSAM XUMHYECKUX PEAKLIUID.

OTHOCHUTENLHEIE aTOMHAg U MOJICKYJIIpHas
Maccel.  Momsippass Macca.  KomumgecTBo
BellecTBa. MaccoBasi J07s1 BEIIECTBA. 3aKOH
ABorazapo. MosipHBIT o0beM ra3oB.
OtHocuTenbHasA IOTHOCTh Ta30B. PacyeTsl mo

YpaBHEHUSM XUMHYECKHX peakuui c
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HCIOJIb30BAHUEM MAacCOBOW JIOJIM BELIECTBA,
o0bemMa  (HOpMajbHBIE  YCIIOBHSA)  Ta3oB,
KOJIMYECTBA BEIIECTBA

Tema 1.2.
[Tepuonnueckuii
3aKOH U
MepuoInuecKas
CHCTeMa XUMHUYECKUX
anemeHToB /[. U.
MeHpeneeBa, UX CBA3b
C COBPEMEHHOM
TEOPUEH CTPOECHUS
aTOMOB

Conepxxanue yueOHOro MarepuaJjia

[IpakTHYecKUE 3aHATHUS

[Ipaktnueckas  pabora  Ne2.  «M3yueHue
MEPUOIMUECKUX  3aKOHOMEPHOCTEH U  uX
B3aUMOCBSI3U CO CTPOCHUEM aTOMOB).
[lepuoanueckas cucrema XUMHUYECKHUX
3JIEMEHTOB J.N. MeHnieneena. CBs13b
nepuoauueckoro 3akoHa u Ilepuoanueckoit
CUCTEMBI XUMHYECKHUX 3JIEMEHTOB c
COBPEMEHHON TEOpUEN CTPOEHUS] aTOMOB.
3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB
XUMHYECKUX JJIEMEHTOB, OOpa3yeMbIX HMH
MPOCTBIX U CJOKHBIX BEIIECTB MO TPYINNaM U
nepuoaam Ilepuoanueckoil cucrembl. 3HaUCHHE
MEePUOINYECKOTO 3aKOHa u CHUCTEMBI
xuMudeckux sieMmenToB .M. MeHpaeneeBa B
Pa3BUTUU HAYKHU.

VYcTaHOBIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB
XUMHUYECKHX JJIEMEHTOB M NEPUOIUYECKUM
M3MEHEHUEM CBOWCTB XMMHYECKHUX 3JIEMEHTOB U
WX COECIUHEHUU B COOTBETCTBUU C IMOJOKEHUEM
Ilepuonnueckoii cucremsl. PelieHne npakTuko-
OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHUl Ha
XapakTepU3alUl0  XUMHUYECKHX  DJIEMEHTOB
«Metannuyeckue / HeMETaIJIMYEeCKHEe CBOWCTBA
XUMHUYECKHUX 3JIEMEHTOB B COOTBETCTBHM C HX
JJIEKTPOHHBIM CTPOCHHEM H TMIOJOKEHHEM B
MIEPUOIUYECKON cucreme XUMHYECKHUX

anemeHTOB JI.W. MeHneneeBa

1,2

Tema 1.3.
Crpoenue BemiecTBa
U TIpupoia
XUMHYECKOMN CBSI3H.
MHuoroobpasue
BEIIECTB

Conep:xanue yueOHOro MaTepuasa

Crpoenue BemiecTBa. XHUMHUYECKasl CBS3b.
Buapl  xumudeckoil  CBs3M  (KOBaJICHTHAs
HenoJsIpHast U noJisipHasi, MOHHA,
MeTajutndeckas). MexaHu3Mbl  00pa3OBaHHS
KOBQJICHTHOW XHUMHUYECKON CBSI3M (OOMEHHBII
U JJOHOPHO-AaKIENTOPHBIN). BogoponHas cBA3b.
BanentHocTb. DNEeKTPOOTPULIATETLHOCTb.
Crenenb oOxucieHus. WOHBL: KaTHOHBI H

AHHUOHBbI

1,2

IIpakTuyeckue 3aHATHS

1,2
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[Ipaktuyeckas pabora Ne3.  «CrtpoeHue
BEIIECTBA U MTPUPOJIA XUMHUECKON CBAZMY.
JleMOHCTpaluss MoJeNeld KpUCTAIUIMYECKUX
pEIIeTOK: MOHHOM (XJOpHUJ HATpHsi), aTOMHOMI
(rpadur u anmas), MOJICKYJIIPHOM
(yrmekucnelii  ras, HWOA), METaUIMYeCKOu
(HaTpwuid, MarHuu, Me/Ib). Pemenne
MPAKTUYECKUX 3aJaHUil HA  COCTaBlICHUE
AJIEKTPOHHO-TpapuuecKux (HopMys 3JIEMEHTOB
1-4 nepuonos

Tema 1.4.
Knaccudukanus,
¥ HOMEHKJIaTypa
HEOPTaHHYECKUX

BEILIECTB

Conep:xanue yueOHOro MaTepuasa

Knaccudukanus HeopraHM4eCKHX BEIECTB.
Homenknatypa HeopraHuyeckux  BEIIECTB
(OKCUABI, THUIPOKCUIBI, KHUCIOTHI, COJIH).
BemectBa MOJIEKYJIIPHOTO u
HEMOJIEKYJISIPHOTO ~ CTPOEHHSA.  ArperarHble
COCTOSAHUA BCUICCTBA. KpI/ICTa.H.HI/I‘-IGCKI/Ie n
amMop(HbIe BeIIeCTBa. 3aKOH TIOCTOSHCTBA
CcOCTaBa BCUICCTBA. Tuner KPUCTATNINICCKUX
peleTok (aToMHas, MOJEKYJspHasl, HOHHasi,
MeTaJuTh4ecKas).  3aBUCHMOCTh  CBOWCTBa
BELIECTB OT THUIA KPUCTAITUYECKON PEeIIETKN

1,2

IIpakTuyeckue 3aHATHS

[Ipaktuyeckass pabora Ned. «Homenkmarypa
HEOPraHUYECKUX BEIIECTBY.

PemreHne  mpakTMYecKuMX — 3aJaHUM IO
KJ1accu(uKanum, HOMEHKJIaType u
XUMUYECKMM  (OpMyJIaM  HEOPraHWYECKHX
BEIIECTB PA3JIMYHbIX KJIACCOB (yrapHbli ras,
YIIEKUCBIA a3, aMMMaK, TameHas W3BeCTb,
HeralleHasi U3BeCTb, INThEBAsI COJla U APYIHX):
Ha3BaHMsI BEUIECTB 10  MEXIYHAPOIHOM
(MIOITAK) mnu TpuBHAJIbHON HOMEHKJIATYpE U
cocTaByieHHe (HOPMYIIBI XUMUYECKHX BEILECTB,
ONpEAC/ICHUE TPUHAUIEKHOCTH K KIIAcCy.
Ilouck  uHpopmManmuu 1O  HAa3BAHUSAM,
uaeHTU(UKATOpaM, CTPYKTYPHBIM (opMyram.
AHanus XUMHYECKON nHpopmauu,
MOJTy4aeMOM M3 pa3HbIX MCTOUYHUKOB (CPEICTB
MaccoBoil HH(popmanuu, cerb WHTepHET U

Jpyrue)

1,2

Tema 1.5.
Tune! XUMHYECKUX
peaxkuuit

Conep:xanue yueOHOro MaTepuasa

XuMmuueckas peaxuus. Knaccudukanms
XMMHYECKUX PpEaKIUd B HEOPraHUYECKOU U
OpPraHMYeCKOM XHMHUHU. 3aKOHBI COXPaHEHHS

1,2
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Macchl BELIECTBA, COXPAHEHMsI U IPEBPAICHUS
SHEPrMM  NPH  XUMHUYECKHX  PEaKIHsX.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE  PEAKLIUU

(ypaBHeHI/IH OKHCJICHUA-BOCCTAHOBJICHUA,
CTCIICHDb OKHCJICHUA, OKHCIIHUTCIIb n
BOCCTaAaHOBHUTCIIb, OKHCIIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC pCaKIIMKM B  IIPUPOJC,
IMPOU3BOJCTBCHHBIX mporneccax n
KU3BHCACATCIIBHOCTH OpFaHI/IBMOB)

IIpakTHYeckue 3aHATHSA

Tema 1.6.
CKOpOCTh XUMHUUYECKUX
peakuuii. XuMu4ecKkoe

paBHOBecHE

Conep:xanue yueOHOro MaTepuasa

CkopocTh peakLuu, €€ 3aBUCUMOCTh OT
pa3INYHbIX (axTOpOB: IPUPOIBI
pearupyromux  BEIIECTB,  KOHIEHTpalHu
pearupyromux —BeIeCTB, TeMIepaTypsl U
TUTOIIAN PEaKIMOHHON MIOBEPXHOCTH.
TennoBbie 3((EeKThl XUMHUECKUX PEaKIHiA:
9K30- M DJHIOTEPMUYECKHE  PEAKIIHH.
Oo6patumsie peaKkLHuu. XHUMHYECKOE
paBHOoBecue.  (akToppl,  BIMAKOIIME  HA
COCTOSIHUE XUMHUYECKOTO paBHOBeECHS
(KOHLIEHTpalMsl pPEareéHTOB WM IMPOAYKTOB
peakuuy, naBiieHue, temmneparypa). [IpuHuun
Jle llarense

1,2

IIpakTHYeckue 3aHATHSA

[Ipaktuyeckas  pabora  Ne5.  «Bnusnue
Pa3IMYHBIX (hakTopoB Ha CKOpPOCTb
XUMHYECKON PEaKIum».

Pemenne MPaKTUKO-OPUEHTUPOBAHHBIX
3a/IaHA Ha aHaau3 (HaKTOPOB, BIMSIONMIMX HA
M3MEHEHUE CKOPOCTH XHWMHUYECKOW pEeaKIIuu.
3aBUCHMOCTb CKOPOCTU XUMHUYECKON peakiuu
OT TPHUCYTCTBUS KaTajau3zaropa Ha MpPUMEPE
pazfioKeHUs MePOKCUIa BOJOPOAa C MOMOILbIO
JUOKCUJAa MapraHiia M Karajiasbel. PermieHue
MPAaKTUKO-OPUEHTUPOBAHHBIX  3aJaHUM  Ha
npuMmeHenue npuHiuna Jle-Illatense s
HaXO0KJICHUS HaIpaBJICHUS CMEIICHUS
paBHOBECHUSI XMMHUYECKON pEakIUu W aHalu3
(hakTopoB, BIIUSIOIIINX Ha  CMCIICHHUEC
XUMHUYECKOTO PaBHOBECHUS

1,2

Tema 1.7.
PacTtBOpBI, TEOpHUS
AJIEKTPOIUTUYECKOMN
JUCCOLUAIUY U

Conep:xanue yueOHOro MaTepuasa

PactBophl. Buasl pacTBOpoB Mo coAepKaHUIO
pPacTBOPEHHOTO  BeliecTBa. PacTBOPUMOCT.
[TonsiTue o gucnepcHbIX cucremax. Mictuaabie

1,2
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UOHHBIA 00OMEH

KOJUIOM/IHBIE  PacTBOpBL.  MaccoBas  J1oJis
BelecTBa B pactBope. [loHsITHE O BOJOPOIHOM
MoKasaTese (pH) pactBopa.
OnektponuTrueckas nucconuanus. CUibHbIE U
cia0kIe AIIEKTPOJIUTHI, HEDJICKTPOJIUTHI.
Peaxiuu noHHOro ooMeHa

IIpakTHYeckue 3aHATHSA

Jlaboparopnast pabora Nel «IIpuroroBnenue
PacTBOPOBY.

[IpuroroBneHue pacTBOPOB 3aJaHHON MAaCCOBOM
J0JIell pacTBOPEHHOT'O BEIIECTBA, MPOBEACHHE
peaxiuii HOHHOTO OOMEHa, ONPEIeTICHUE CPEIbI
pacTBOpOB BEILIECTB c MOMOIIIBIO
YHUBEPCATBHOTO WHJUKaTOpa (kucnasi,
HEUTpajbpHasi,  IeJovyHass). 3aJaHusd  Ha
COCTaBJICHME MOHHBIX peakuui. Pemienue
MPaKTUKO-OPHUEHTUPOBAHHBIX pacyeTHBIX
3alaHuil  Ha pacTBOPBL, HCIOJNb3yEMbIE B
OBITOBOM W TIPOM3BOICTBEHHON ICATEIHHOCTH
YyeloBeKa

1,2

Pa3nesn 2. Heoprannyeckasi Xumust

Tema 2.1.
DU3NKO-XUMHYESCKHE
CBOMCTBa
HEOPTraHUYECKHUX
BEIICCTB

Conep:xanue yueOHOro MaTepuasa

MerTanisl. [Tonoxenue METaJII0B B
[Tepuonuueckoi CHUCTEME XUMHUYECKUX
3JICMEHTOB. OcobeHHOCTH CTPOCHUS
ANEKTPOHHBIX 00OJIOYEK aTOMOB METAJLIOB.
OOmue ¢usnyecKkue CBOWCTBA  METAJUIOB.
CnnaBel METaUIOB. DJIEKTPOXUMHUYECKUI Pl
HaIpsDKEHUN METAJIIOB. XMMHUUYECKUE CBOMCTBA
BOKHEUIINX  METAIOB  (HATpUM,  Kajui,
KaJblUd, MAarHvii, QJIIOMUHUH, IUHK, XpPOM,
Kene3o, Meab) W HX coenuHeHwit. OOmme
CrocoObl TIOTydeHHUs1 MeTayioB. [lpumMeHeHue
METaJIOB B OBITY M TEXHUKE

Hemeramnbl.  IlonoxxeHue  HEMETaIOB B
[lepuonnueckoit cucreme XUMHUYECKHUX
snementoB .M. MengeneeBa U 0COOEHHOCTH
cTpoeHuss aroMoB. Dusnueckue CBOICTBA
HEMETAJJIOB. AJUIOTPOIUS HEMeTauioB (Ha
nmpuMepe  Kuciopona, cepel, (dochopa u
yriIeposa). XUMHYECKUE CBOICTBA u
MIPUMEHEHHE BKHEUILINX HEMETAJJIOB
(ramoreHoB, cepsl, a3ora, ¢ocdopa, yriaepona u
KpeMHUsI) M WX COCIUWHEHUH (OKCHUIOB,
KHUCJIOPOJICOACPKAIIUX  KHUCIOT, BOJOPOJIHBIX

1,2
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COEIMHEHUIN). IIpumeHeHue BAYKHEUIINX
HEMETAJIJIOB U UX COEANHEHUN

XHUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEIIIECTB (oxcumos,
THAPOKCHJIOB,  KHCIIOT, COJed |  Jp.).
['enernueckas CBsI3b HEOPTraHUYECKUX BEILIECTB,
NPUHALICKAIIUX K  Pa3IMuyHbBIM  KJIaccam.
3aKOHOMEPHOCTU B  HM3MEHEHHMHM  CBOWCTB
MPOCTBHIX BELIECTB, BOJOPOAHBIX COCIUHEHUH,
BBICIIUX OKCUIOB U TUAPOKCUIOB

IIpakTHYeckue 3aHATHSA

[Ipaktnueckass  pabora  Ne6.  «Dusmko-
XUMHUYECKHE CBOMCTBa HEOPraHUYECKUX
BEILIECTBY.

CocraBiieHne ypaBHEHUN XMMHUYECKUX PEaKLUN
c y4acTHEM MPOCTBIX u CJIOKHBIX
HEOPraHWYeCKHX  BEIIECTB:  METAIOB U
HEMETAJUIOB; OKCHIOB METAJIOB, HEMETAJUIOB U
aM(pOTEepPHBIX  DBJIEMEHTOB; HEOPTraHUYECKHUX
KHCJIOT, OCHOBAaHMI " aM(pOTepHBIX
TUAPOKCHUJIOB; HEOPraHU4YECKUX COJIEH,
XapaKTEPU3YIOIINX UX CBOMCTBA.

Pacuérsl Mmaccel BemecTsa Wik 00bEMa ra3os I10
W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce HIIH
00BEMY OIHOTO M3 YYACTBYIOIIMX B pEaKIUU
BEIIECTB, PacuéThl Macchl (00bEMa, KOTMYECTBA
BEILIECTBA) MPOAYKTOB PEAKIMHU, €CIU OJHO W3
BEILIECTB MUMEET MpUMecH. PelieHne npakTuko-
OpPMEHTUPOBAHHBIX 3aJlaHMl  HA  CBOMCTBA,
COCTaB, MOJIy4eHHUE u Oe3omacHoe
WCIIOJIb30BAaHUE BAXKHEUIINX HEOPTaHMYECKUX
BEIIECTB B OBITY U NpodecCHOHATBHOM
JeSITEIbHOCTH YeIOBEKa

1,2

Tema 2.2.
WNnentudukanus
HEOPTaHHYECKUX

BEILIECTB

Conep:xanue yueOHOro MaTepuasa

IpakTuyeckue 3aHATHS

Jlaboparopnast pabora Ne2 «MneHtudukamms
HEOPTaHUYECKUX BEIICCTBY.

Pemienue SKCIICPUMCHTAJIbHBIX 3aa4 10
XUMHUYCCKUM CBOMCTBaM METAJIJIOB n
HEMETAIIJIOB, 10 PACIO3HABAHHUIO U TOJIYUYCHUIO
COG,Z[I/IHGHI/Iﬁ METAJIJIOB )41 HEMETAJIJIOB
(B3auMonelicTBUE THAPOKCUAA ANIOMUHHUA C
pacTBopamu KHUCJIOT u IeNI0YeH, ).
WnenTudukaiyss HEOPraHMYECKHX BEUIECTB C
UCTIOJB30BaHUEM  HX  (DPU3HKO-XUMHUYECKUX

1,2
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CBOMCTB, XapaKTEPHbIX KAYECTBEHHBIX PEAKLIUMN.
KayectBennsle  peakuuu  Ha  cynbgar-,
KapOOHAaT- W XJIOPUA-aHHOHBI, HA KATHUOHBI
METaJUIOB U KaTUOH AMMOHHS

Pasznea 3. Teoperuueck

He OCHOBBI 0pl"aHI/l‘leCKOI7l XUMHH

Tema 3.1.
Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHMYCCKUX BEIICCTB

Conep:xanue yueOHOro MaTepuasa

[Ipenmert OpraHN4eCcKou XUMHH: eé
BO3HUKHOBEHHME, pa3BUTUE U 3HAYCHUE B
MOJIyYEHUM HOBBIX BEIIECTB U MAaTEpPHANIOB.
Teopusi cTpoeHUs] OPraHUYECKUX COEAUHEHHI
A.M. bytnepoBa, €€ OCHOBHBIE IOJIOKECHUSI.
CrpykTypHbBIE hopMyIIbI OpraHUYECKUX
BewecTs. ['omonorus, uzomepus. Xumudeckas
CBS3b B OPraHUYECKUX COCIMHEHMSIX: KpaTHBIC
CBA3H, G- U T-CBSI3H.

[IpencraBnenue 0 KJ1acCU(pUKaLUN
OpraHUYECKUX BEIIECTB. Homenkiarypa
OpraHWYECKUX COCAMHEHUHN (CHUCTEMaTHYecKas)
W TpUBUAJIbHbIE  HAa3BaHMUS  BaXXHEHUIINX
IIpeicTaBUTENEN KJIaCCOB OpPraHUYECKUX
BELIECTB

1,2

IIpakTHYeckue 3aHATHSA

[Ipaktrueckas pabora Ne7. «Homenkmarypa
OpPraHUYECKUX BEILECTBY.

O3HakomiieHHEe C 0Opa3laMu OpraHUYECKUX
BEUIECTB M MaTepuajaMd Ha HX OCHOBE,
MOJIETUPOBAHUE MOJIEKYI OpPraHUYECKUX
BELIECTB, HabIoAeHne u OINHCaHue
JEMOHCTPALIMOHHBIX OIBITOB 0 MPEBPAILIECHUIO
OPraHMYECKHX BEUIECTB IPU  HAarpeBaHUU
(rutaBieHne,  OOyIJIMBaHWE W TOPCHHE).
CocraBiieHHEe  TOMHBIX M COKpAILEHHBIX
CTPYKTYPHBIX (DOpPMYJl OpraHMYECKHX BEIIECTB
OTJIENBHBIX KJIACCOB, HCIOJIb3Ysl UX HA3BAaHUS 110
CUCTEMAaTUYECKON u TPUBHAIILHOU
HOMEHKJIAType (ITWJIEH, alleTWIEH, INIMLEPHH,
¢denon, ¢dopmanpaerua, YKCyCHas KHUCIOTA,
ruiuH).  Pacuersl  mpocrteiimiel  popmMynisl
OpPraHUYECKON MOJIEKYJIBI, UCXOMs u3
AJIEMEHTHOTO0 cocTaBa (B %)

1,2

Pasznen 4. YrieBoaopoanbl

Tema 4.1.
VYTI1eBo1opoasl U UX
IPUPOIHBIE HCTOUHUKH

Conep:xanue yueOHOro MaTepuasa

[IpenenbHble yraeBoAOPOAbI (AIKAHBI): COCTAB U
CTPOEHHE, TOMOJIOTUYECKUH psal. MeTaH U 3TaH:

COCTaB, CTpOeHHue, (pu3nueckue U XUMHUYECKUe

1,2




CBOMCTBa (peakIuu 3aMENICHUs W TOpPEHUs),
MOJyYECHUE U IPUMEHEHUE.

Henpenenbubie YTIIE€BOIOPOABI (anmkeHsl,
QJKaIUEHBI, ATKIHBI).

AJIKEHBI: COCTaB M CTPOECHHE, TOMOJIOTUYECKUN
psaa. OTWIEH M TNpPOIMUJIEH: COCTaB, CTPOEHUE,
¢du3nUecKrue U XUMHYECKHE CBOMCTBA (peakuuu
THIPUPOBAHUS, TAIOTEeHUPOBAHUS, THAPATAIIH,
OKHUCJICHUS W TOJMMEpPHU3AlUU) TMOJIyueHUE |
MIPUMEHEHHUE.

Ankanuensl: Oyramuen-1,3 u MeTunOyTagueH-
1,3, XUMHUYECKOE CTPOCHHE, CBOMCTBA (peaKius
MOIMMEpPH3allin), TPUMEHEHHUEe (I CHUHTEe3a
MPUPOJHOTO M CHUHTETHYECKOTO Kayyyka H
PE3UHBI).

ATNKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,
TOMOJIOTHUECKUN  psA. AIETHICH: COCTaB,
XUMHYECKOe  CTpoeHue,  (u3nueckue
XUMHUYECKHE CBOICTBA (peaKuu THIPUPOBAHMUS,
raJIOTEHUPOBAHUSA,  THApATallud  TOPEHUs),
MOJIydeHue ¥ TNpUMEHeHue  (MCTOYHHUK
BBICOKOTEMIIEPATYPHOT'O MJIAMEHH JJISl CBAPKU U
PE3KU METaJIOB)

Apomarnyeckue  yrieBOJOpOAbl  (apeHsl).
benzom w  ToNyon:  cocraB, CTPOCHHE,
¢du3nUecKrue U XMMHYECKHE CBOMCTBA (peakuuu
raJIOT€HUPOBAHUS M HUTPOBAHUSA), MTOJIyY€HUE U
npuMeHeHne. TOKCHYHOCTh apeHOB (BIMSHUE
OcH301a HA OpPraHU3M uesioBeka). [ eHeTnyeckas
CBSI3b MEXIY YIJI€BOJOPOIaMHU,
MPUHAIISKAIIMMHU K PA3TUYHBIM KJIaccaMm.
IIpuponHsie UCTOYHUKU YIJIEBOJOPOIOB.
[TpuponHbIil Ta3 U MOMYTHBIE HE(QTSIHBIC Ta3bI.
Hepts u e€ mnpoucxoxnaenue. CrocoOsl
nepepaboOTk  HEPTHU: TEPEeroHKa, KPEKUHT
(TepMHUUeCKHi, KATAIUTHYECKHI), THPOJIHU3.
[TpomykTsl nepepadoTKu Hetw, ux
MIpUMEHEHNE B MPOMBIIITIEHHOCTH
u B ObiTy. KaMeHHBIH yromp W MPOIYKTHI €rO
nepepadoTKu

IpakTuyeckue 3aHATHS

Tema 4.2.
Ddusuko-xuMUYecKue

Conep:xanue y4ye0OHOro Mmarepuasa

IpakTuyeckue 3aHATHS

1,2
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CBOMCTBA
YTJIEBOAOPOIOB

Jlaboparopnas ~ pabora  Ne3  «CmoiicTBa

YIJIEBOJOPOAOBY.

TpuBuanbHas U MEX1yHapoaHasl
HOMEHKJIATYpa, XUMHUYECKHE CBOMCTBA,
CHOCO0bI MOJTyYEHUS YTII€BOJOPOIOB.

[TonydyeHue sTUJIEHAa M U3YyYEHHE €r0 CBOMCTB.
MonenupoBaHue MOJEKYl M XHMHYECKUX
MpeBpalIeHU  YTrIeBOJOpPOAOB (Ha MpUMepe
9TaHa, OTHUJICHA, allCTUJICHa n ,Z[p) )41
raJIOreHOMPOU3BOIHBIX

Pa3nen 5. Kuciiopoaocoaep:kamme oprannyeckue coenHeHUs

Tema 5.1.
Cnuptel. Denon

Conep:xanue y4yeOHOro Mmarepuaja

[IpenenbHble OAHOATOMHBIE CIIUPTHI (METAHOI U
ATAHOJI): CTPOCHHE, PU3HUECKUE U XUMUUYECKHE
CBOMCTBa (peakuuu C AKTUBHBIMU METaJJIaMU,
raJIoreHOBOJIOPOJIaMHU, TOPEHHE), MPUMEHEHHE.
Bomopoanesie  cBsizM  MEXIy ~— MOJIEKYJIaMU
CIIUPTOB. DuU3M0I0TNYECKOE JIEACTBUE
METaHoJIa U 3TaHOJIa Ha OPTaHU3M YEJIOBEKa.
MHoroaroMHble CHUPTHL  (ITUJIICHIJIMKONIb H
TJIMICPUH): CTPOCHHE, buznveckue u
XUMUYECKHE CBOMCTBA (B3aMMOJICUCTBHE CO
HIETOYHBIMH MeTallJIaMH, KayecTBEHHas
peakuuss  Ha  MHOTOaTOMHbBIE  CIUPTHI).
@U3NOIIOTUYECKOE JIEUCTBUE HA  OPraHUu3M
yenoBeka.  [IpumeHeHwe — riauuepuHa U
ATUJICHTJIUKOJISL.

®enon. CTpoeHue MOJEKYINbI, (U3UYECKUE H
XUMHUYECKHE CBOMCTBa ¢eHoma. TOKCHIHOCTH
¢dbeHoma, ero (GU3MOIOTHMYECKOE JEHCTBHE Ha
opranusMm uenoseka. [Ipumenenue denomna.

1,2

IIpakTHYeckue 3aHATHSA

Tema 5.2.
AIbIETUIBI.
KapOoHOBBIE KHUCITOTHI.
CnoxHbIe 3(UpbI

Conep:xanue yueOHOro MaTepuasa

Anpneruapl W KeTOoHBl  (opmanbaerun,
areTanbJACTU/l, alleTOH): CTpoeHue, (pu3nyecKkue
Y XMMHYECKHE CBOMCTBA (PEaKI[UU OKUCICHUS U
BOCCTAHOBJICHHS, KAueCTBEHHBIE  pEaKIuu),
MOJTy4YeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE  MpenenbHble  KapOOHOBBIE
KHCIIOTHI (MypaBbUHasi M YKCYCHasi KHUCJIOTBI):
cTpoeHue, GU3NIecKrue U XMMUYECKHE CBOICTBA
(obmrue CBOWCTBA KHCJIOT, peaxius
sTepudUKaIMK), TOJYYCHHE W TPUMCHEHHE.
CreapuHOBass W OJICMHOBas KHCIOTHI Kak
MPEICTaBUTENHN BBICIINX KapOOHOBBIX KHUCIOT.

1,2

19



Mpbu1a KaK COJIHM BBICIIHX Kap6OHOBI>IX KHCJIIOT,
HX MOIOIIEE JACHUCTBHE.

CrnoxHble 3UpHI KakK HPOU3BOJHBIE
KapOOHOBBIX KHCIOT. ['WMApONU3  CIOXKHBIX
a¢upoB. XKupsl. ['uapomus xupos. [Ipumenenne
XKHUPOB. buonornyeckas posb KUPOB.

IpakTuyeckue 3aHATHS

TeMma 5.3.
Yrnesoanl

Conep:xanue yueOHOro MaTepuasa

VYrneBojapl: cocTaB, Kiaccu(PHUKAIMS YTrIIEBOJIOB
(MoHO-, mu- W mnonucaxapunbl). ['moko3a —
MPOCTEUIINA ~ MOHOCAXapua:  OCOOCHHOCTH
CTPOCHHUS MOJIEKYJIBI, ¢busnueckue U
XUMHYECKHE CBOICTBa [JTIOKO3BI
(BzammoperictBue ¢ tuapokcunom wmeaum (1),
OKHUCJICHHE aMMHAYHbIM pacTBOPOM OKCHJIA
cepeopa (I), BoccraHoBineHUE, OpoKEHUE
TJIIOKO3BI), HAXO0XJICHUE B pHUpoJIe,
MPUMEHEHHE TIIFOKO3bI, OMOJIOTHYECKasl polib B
KHU3HEJCATSIILHOCTH  OpraHW3Ma  YeloBeKa.
®doTtocuHTe3. PPyKTO3a KAaK H30MEP TIIFOKO3BI.
Caxapoza — mpeAcCTaBUTENb JHUCAaXapuJoB,
THIPOJIU3 Caxapo3bl, HAXO0XKJEHUE B MPHUPOJAE U
MIPUMEHEHHUE.

[Tonucaxapuapl: KpaxMan M IEJUII0NI03a Kak
npupoaHbie monuMmepsl. CTpoeHHe Kpaxmamna |
[EJUTIONO03bI,  (U3UYECKUE ¥  XUMHYECKHE
CBOMCTBa Kpaxmamna (THIPOJU3, Ka4eCTBEHHAas
peaKIus C HOJIOM)

1,2

IpakTuyeckue 3aHATHS

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOMCTBA
KHCJIOPOAOCOIEPKALUX
OpraHUYECKUX
COETUHEHUN

Conep:xanue y4ye0OHOro Mmarepuasa

IIpakTHYeckue 3aHATHSA

[Ipaktuyeckas pabota Ne8. «Homenknatypa

KHUCJIOPOJIOCOIepPKAIINX OpraHUYECKHUX
COCTUHEHUN.

TpuBuanpHas n MEXIyHapO HAas
HOMEHKJIaTypa, XHUMUYECKHE CBOMCTBA,

CrocoOBbl TIOJIYYCHHUSI CIHUPTOB H  (HEHOJIOB,
KapOOHOBBIX KHUCJIOT U 3(QHPOB, aJbIETHIOB H
KeToHOB. CocCTaBlIeHHE CXeM peakuuid (B ToM
qucie o MPEUI0KEHHBIM HEMoYKaM
MIpeBpaIleHHii), XapaKTepU3yIOIUX
XMMHUYECKHE CBOICTBAa KHCIOPOJOCOAEPKAILUX
OpraHNYeCKUX COECTUHEHUH

[Tpaktrueckas pabdota Ne9. «Xumuueckue u
¢u3nyeckre CBOMCTBA KHCIOPOAOCOIACPIKALIIX

1,2
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OpPraHUYECKUX COCITUHCHUSY.

[MpoBenenue, HaOMIOJEHWE W OMHCAHUC
JICMOHCTPAIIMOHHBIX OMBITOB: TOPSHHUE CITUPTOB,
Ka4eCTBEHHBIC PEAKI[UU OJHOATOMHBIX CITUPTOB
(oxucnenue osrtanonma okcugom wmeau (1)),
MHOTOAQTOMHBIX ~ CIIUPTOB  (B3aMMOJICHCTBHE
rounepuda ¢ rugpokeuaom  meau (1)),
aITbJICTU/IOB (oxucieHue aMMHaYHBIM
pactBopoM okcuna cepebpa(l) u rugpokcumIom
menu (Il), B3aumopeiicTBue Kpaxmaiia ¢ HOJI0OM),
M3YyUCHHUE CBOMCTB PACTBOPA YKCYCHOM KHCIIOTHI

Pa3nen 6. A3oTcoaepskaniue opraHn4ecKue coeJHHEeHHUs

Tema 6.1.
AMWHEL.
AMMHOKHCIIOTEL.
benku

Conep:kanue y4yeOHOro Mmarepuasa

AMWHBIL: METUJIaMUH - MPOCTEUIIINNA
MpEeACTaBUTENb AMHHOB: COCTaB, XMMHYECKOE
CTpoeHHE,  (QU3MYECKHEe U  XHUMHYECKUE
CBOKCTBA, HAX0XKJAECHUE B IPUPO/IE.
AMUHOKHUCTIOTBI KaK am(pOoTepHBIC
opranuyeckue coeauHeHus. Ouzmyeckue u
XUMHYECKHE CBOWCTBa aMHHOKHCIOT (Ha
npuMepe IIMIKHA). buonornyeckoe 3HadeHHe
aMUHOKHCIOT. [lenTuabl.

benku xak npupoaHsie nonumepsl. [lepBuunas,
BTOpUYHAS W TPETUYHAS CTPYKTypa OCJKOB.
XUMHUYECKHUE CBOWMCTBA OEIKOB: THUIPOIH3,
JeHATypalus, KaYeCTBEHHBIC PEAKIINH Ha OCIIKH

1,2

IIpakTuyeckue 3aHATHS

[Ipaktnueckass pabora  NelO.  «CsoiicTBa
a30TOCOJEpKAILNX OpraHUYECKHUX
COCTUHEHUN.

OuU3NYECKUE U XMMUYECKUE CBOMCTBA aMUHOB
(peakuu ¢ KUCIOTaMU U TOpEHUs]) W
aMUHOKHUCIOT  (Ha  mpuMepe  IJIMIMHA).
HaGmronenne u omucaHue JIEMOHCTPAIlMOHHBIX
OTIBITOB: JIeHAaTypalus OeIKOB MpU HarpeBaHUH,
L[BETHBIE peaKkuu OEIKOB

1,2

Pa3gen 7. BeicokomoJie

KYJsIpHbIe COeJUHEeHHS

Tema 7.1.
IlnacTmaccel.

Conep:xanue yueOHOro MaTepuasa

IIpakTHYeckue 3aHATHSA

1,2
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Kayuyku. Bonokna

[Tpaktuyeckas padota Nell. «Cunres, aHanus3 u

Kiaccuukanus BBICOKOMOJIEKYJISIPHBIX
COETUHEHUN)
OCHOBHBIG ITIOHATUA XUMHUHN

BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP,  CTPYKTYpHOE  3BEHO,  CTEIEHb

MOJIMMEPHU3aLUN,  CPEAHSs  MOJIEKYJISIpHas
Mmacca. OcHOBHBIE METO/BI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI -

MOJTUMEPHU3AIHS] U TIOJTUKOHICHCAIIHSL.
OsnakomiieHne ¢ oOpa3laMu TNPUPOAHBIX U

HCKYCCTBEHHBIX BOJIOKOH, IacTMacc,
Kay4yKOB: MJIACTMACCHI (monuaTUIIEH,
MIOJIUTIPOTIUJICH, MOJINBUHUJIXJIOPUI,

MOJINCTUPOI); HATypajbHBIH U CHUHTETHYECKHE
Kaydyku (OyTaJMeHOBBIHA, XJOPONPEHOBBIA H
M30TPEHOBBIN); BOJIOKHA (HaTypanbHBIC
(xJomok, mepcTb, MIENK), HCKYCCTBEHHBIE
(ameraTHOE BOJIOKHO, BHUCKO03a), CHHTETHUYECKUE
(KarmpoH u JIaBCaH)

Paznen 8. Xumusi B ObITY M IPON3BOJACTBEHHOM eITEJIbHOCTH YeJI0BeKa

Tema 8.1.
Xumudaeckue
TEXHOJIOTHH

B TIOBCEIHEBHOM
U TIpo(heCCUOHATTLHOM
JIeSITEILHOCTH YeJIOBEKa

Conep:xanue y4eOHOro MaTepuasia

[IpaBuna »sKonoruuecku  ILeaecooOpazHOro
MOBE/ICHUS B OBITY U TPYJOBOU JIEATEIHHOCTU
B IENSAX COXPAHEHUS CBOETO 3J0POBbSI U
OKpY>Karollel MPUPOAHON Cpeapl, ONACHOCTH
BO3ICHCTBUS HA  JKHUBBIC OpTaHU3MBI
OpPraHMYECKUX BEIIECTB OTAEIBHBIX KJIACCOB
(YyrieBoiopo/isl, CITUPTHI, (heHobI,
XJIOPOPraHUYECKHE MPOU3BOIHBIC, AJbIETH/IbI
U 7p.), MOKazaTreab MpPeIesIbHO JO0MYCTUMOM
KOHIIEHTPAIIUU U €T0 UCIIOJIb30BAHHUE.

Ponp xuMuu B oOecrieYeHUH SKOJIOTHYECKOH,
SHEPreTHYECKONH M MHIIEBOW O€30MacHOCTH,
pa3BUTUM  MEAWIIMHBI, CO3JaHUH  HOBBIX
MaTepuaioB (B  3aBUCUMOCTH OT BHUJA
MpoeCCUOHATBHOW  ACATEIHPHOCTH), HOBBIX
UCTOYHUKOB  DHEpruu  (ambTEepHATHBHBIE
UCTOYHUKU HHepruu). [loHsATHE O HAy4YHBIX
METOJIaX TO3HAHMUS BELIECTB U XHMHYECKUX
peakuuii. [IpencraBnenuss 00 oOMIMX HAYIHBIX
NPUHIAIAX  TPOMBIIUIEHHOTO  MOJTYYCHHUS
BOXHEHIIMX  BemecTB  (HA  MpuUMepax
MPOU3BOJICTBA aMMHAaKa, CEPHOW KHCIOTHI,
METaHoJIa).

1,2
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XuMHUsL M 300pOBbE YEIOBEKA: IIpaBUia
0€30MacHOTO HCIIOJIb30BaHMsI JIEKAPCTBEHHBIX
IpernaparoB, OBITOBOW XUMHH B MTOBCEHEBHOM
KU3HU

IIpakTuyeckue 3aHATHS

[Ipaktnueckas pabora Nel2. «lIpumeHeHue
XUMHUYECKHUX BEIIECTB M TEXHOJOTUH C y4yeToM
Oymy1iei npodecCHOHATBHON ACSITETEHOCTI.
Pemienne kelic-3agau 1o TeMaMm: IMHILEBBIE
MPOAYKTHI, OCHOBBI PAIIMOHAILHOIO MHUTAaHMUS,
Ba)KHEUIINE CTPOUTETbHBIE u
KOHCTPYKLIMOHHBIE MaTepUabl,
CEJIbCKOXO03SUCTBEHHOE MPOU3BOJICTBO, KPACKH,
CTEKJIO, KepamHuKa, MaTepuaibl TUIS
ANEKTPOHUKH, HAHOMAaTepHallbl, TEKCTHJIbHbIC
BOJIOKHA, UCTOUYHUKHU HHEPTUHU, OPTaHUYECKUE U
MUHEpaJbHbIE YIOOPEHHsI, JIEKAPCTBEHHBIC H
KOCMETHYECKHE TMpermapaTsl, ObITOBas XHMUSI,
MaTrepuabl u3 HCKYCCTBEHHBIX u
CUHTETUYECKUX BOJIOKOH.

3amuta: [IpencraBienue pe3yabTaToB PELICHUS
Keiic-3a1a4 B dbopme MUHU-I0KJIaaa
(momryckaeTcst MCIIONb30BaHUE TPaPUUECKUX H
MPE3EHTAIMOHHBIX MaTepUAJIOB)

1,2

BCEI'O
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3. YCJOBUSI PEAJIM3BAIIMM TPOIPAMMBI  YUEBHOM
JAUCHUIIJIMHBI OYIIL.09 XUMMUSA

3.1. MarepuanbHO-TEXHHUUECKOE 00eCTICUCHUE

JIist peanuzanuy MPOTpamMMbl TUCHUTUIMHBI JTOJDKHBI OBITH TIPEIYCMOTPEHBI
CIICAYIONINE CIeIHATIbHbIC TOMENICHUS: YYeOHbIH KaOMHET XUMHHM W/WUIN YYEeOHOM
XUMHUYECKOH JTab0opaTopuu.

OddexkTuBHOCTH  TpemojaBaHus  OOIIE00pa30BaTEILHON  JAMCIMILUIAHBI
«XUMHS» 3aBUCUT OT HAJIMYUS COOTBETCTBYIOIIETO MAaTePUAbHO-TEXHUYECKOIO
OCHAIIIEHUS. ITO OOBSICHAETCS OCOOCHHOCTAMH JUCITUTIINHBI, B TIEPBYIO OYepeb, €€
HKCIIEPUMEHTAJILHBIM ~ XapakTepoM, IIUPOKUM  CHEKTPOM  NPUMEHEHHS W
MPaKTUYECKOM  3HAUYMMOCThIO.  Pexomenayemoe  MaTepuaibHO-TEXHUYECKOE
o0ecnieueHne KkaOWHeTa XUMUM M XMMHYECKOM 1a0opaTopuu  BKJIIOYAET:
CHEUAIN3UPOBAHHYIO0 MeOENb U CUCTEMbl XPAaHEHUs, TEXHUUECKHUE U DIIEKTPOHHBIE
cpenctBa  OOydeHHMs,  JIEMOHCTPAIIMOHHBIE  y4eOHO-HArJSAHBIE  MTOCOOWS,
JEMOHCTPALIMOHHOE O000pYyIOBaHUE W MPUOOPHI, JTAOOPATOPHO-TEXHOIOTHUYECKOE
obopysoBaHue, JA0OPATOPHYIO XUMHYECKYIO TOCyay, Mojenu (0ObeMHBIE U
IJIOCKUE), HAaTypaJbHble OOBEKTHl  (KOJUICKIIMH, XHUMHYECKHE PEaKTUBBHI),

o0opy1oBaHuE 1a0OPAHTCKOM.

Cneunaau3upoBaHHas Medeib M CHCTEeMbl XPAHEHUS

1 | Cron maGopaTopHBIA 1EMOHCTPAIMOHHBIN (C 3aITUTHBIM, XUMOCTOMKHAM U TEPMOCTONKUM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKOM U OTBECHUEM BOJbl, CAHTEXHUKOM, JIEKTPUUECKUMU
pO3eTKaMu, aBTOMaTaMH aBapUHHOTO OTKIIOYEHHS TOKA)

2 | Cron 1ab0paTOpPHBII 1EMOHCTPAIIMOHHBIN ¢ HAACTPOUKOM (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKUM MOKPBITHEM)

3 | Cton yueHuueckuii J1abOpaTOPHBIN, PEryIUpyeMblil IO BBICOTE (C 3aIIUTHBIM, XUMOCTOMKHM
U TEPMOCTOHWKHUM TIOKPBITHEM, PAKOBUHOMN, OOPTHUKOM IO HAPYKHOMY Kpato, MOIBOAKON 1
OTBEJICHUEM BOJIbI, U CAHTEXHHUKOMN )/CTON yUEHUUECKUH, pETyIUPyEeMbIil 110 BHICOTE
(mpuobpeTaeTcs TOABKO MPH HATWYUH CIIEIUATBLHOTO JIAOOPATOPHOTO OCTPOBHOTO CTOJIA) (710
KOu4ecmeay o0yyanuuxcs)

S

Ctyn y4eHUUYECKUH (10 Koauuecmay 00yuarouuxcs)

ol

Orserymurens

6 | Jocka kmaccHas/PenbcoBasi cucteMa ¢ KJIACCHON M MHTEPAKTUBHOMN JOCKOU (ITporpaMMHOE
obecrnievueHne, MPOeKTOp, KPETUICHUsI B KOMIUIEKTE )/ HIHTEPAKTUBHOW MaHeIbio0 (POTrPaMMHOE
obecreueHrne B KOMIUICKTE)

~

CTon ¢ simmKaMu JUIsl XpaHEHUs/TYMOOH (pabouee mecmo npenodasameisi)

8 | Kpecno oducnoe (pabouee mecmo npenooasamens)
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Jlocka npoOkoBasi/Jlocka MarHUTHO-MapKepHast

10 | Cuctema (yCTpOWCTBO) JJIsI 3aTEMHEHUS OKOH

11 | [lIkad BHITSKHOW MaHOPAaMHBIN

12 | lllxad nis xpaneHus ya9eOHBIX TOCOOMIA

13 | AnTeuka yHUBepcaiIbHas JIsl OKa3aHMs NEPBOM MEAMIIMHCKON MOMOIIHU

TexHnuyeckue cpeacraa

1 | MHorodyHKIIMOHAIBHOE YCTPONCTBO/IPHUHTED

2 | IHTepakTUBHBINA IPOTrpaMMHO-ANIapaTHBIM KOMIUIEKC MOOMIIBHBIN MIIM CTAllMOHAPHBIH
(mporpaMMHOE 0OecTieueHue, MPOEKTOP, KpeIyieHne B KOMIUIEKTe )/PenbcoBast cuctema ¢
KJIACCHOM M MHTEPAKTUBHOM JOCKOH (IIporpaMMHOe obecrieueHue, MpoeKTop, KPeIieHHE B
KOMIUJICKTE )/ HHTEPAKTUBHOM NaHENbI0 (IPOrpaMMHOE 00ECTICUCHHE B KOMIUJICKTE)

3 | IlepcoHasibHBINA KOMIBIOTED € TIepudepreii/HoyTOyK (JINLIEH3MOHHOE MTPOrPaMMHOE
obecrieuenne, 00pa3oBaTEIbHBIA KOHTEHT U CHCTEMA 3alllUTHl OT BPEIOHOCHOW MH(OpMaIuu,
nporpamMMHoe o0OecrieueHue i UGpoBoi 1abopaToOpuH, ¢ BO3MOKHOCTBIO OHJIAIH-0Mpoca)

DJIeKTPOHHBbIE CPeICTBA 00y4YeHM sl

1 | DnexTponHslie cpenctBa o0yuenus/MaTepakTiBHbIe mocoous/OHnaiH-KypChl (no pazoenam
paboueil npoepammul)

JleMOHCTpalMOHHBIEe Y4eOHO-HATJISIAHbIE TOCOOH S

1 | CnoBapu, ClIpaBOYHUKH, SHIUKIONCIIHUS (10 XUMUYECKUM HAYKAM)

2 | KoMIUIEKT MOPTPETOB BETMKUX XUMHUKOB

3 | [locobust HArsIAHOM SKCTIO3UITHH

4 | Tlepnognueckas cucrema xumudeckux saemeHToB JI.M. Menneneena
CrnenunanusupoBaHHas Me0esIb M CHCTeMbl XpPaHEHHs VI XUMHYeCKOil JadopaTopuu

1 | JIabopaTopHBIit OCTPOBHO# CTOJ (IBYXCTOPOHHHUH, C 3alTUTHBIM, XUMOCTOMKHUM U
TEPMOCTOMKUM MOKPBITHEM, HAJICTOJIbEM, C TIOJICBETKON U 3JICKTPUUYECKUMHU PO3ETKAMH,
MOIBOJIKOM M OTBEJICHUEM BOJIbI, U CAHTEXHUKOM )

2 | Ctyn 1abopaTopHBIi, PEryIUpYyEMBbIi IO BBICOTE

3 | Cron nabopaTopHbIi IEMOHCTPAIIMOHHBIH (C 3alIUTHBIM, XUMOCTOUKHM U TEPMOCTOUKHM
MOKPBITUEM, PAKOBUHOM, TTOJIBOAKON U OTBEIEHUEM BO/JIbl, CAHTEXHUKOMU, JNIEKTPUUYECKUMHU
pO3eTKaMH, aBTOMAaTaMH aBAPUMHOTO OTKJIIOUEHHSI TOKA)

4 | Cton nabopaToOpHBIN JEMOHCTPAIIMOHHBIN C HAJACTPONKOH (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOUKUM MOKPBITUEM)

5 | Crou ¢ smuKamMu 11 XpaHeHHs/ TyMOoi

6 | Kpecio opucnoe

7 | Ormerymmrens

JleMOHCTpanmoOHHOE 000py10BaHNe U NPUOOPHI 1JIsi KaOHHeTa U 1adopaTopuu

1 | Becsl anekrponnsie ¢ USB-nepexoaankom

2 | CTONMK IOBEMHBII

3 | Hentpudyra nemoHcTpalonHas

4 | lltaTuB NEMOHCTPAITMOHHBIN

5 | Anmapar i IpoBeIeHUs] XMMUYECKUX peaKkLui

6 | Anmapar Kunmna

7 | DBouomerp

8 | 'openka yHuBepcabHas

9 | IMpubop mist WILTIOCTPAIIMN 3aBUCUMOCTH CKOPOCTH XUMHUYECKUX PEAKIIUN OT YCIOBHI
OKPYKarOIEH Cpeibl

10 | HaGop my1st a5ekTponn3a JeMOHCTPAIIMOHHBIN

11 | [IpuGop 115t ONBITOB MO XMMHUU C IIEKTPHUECKUM TOKOM (J1aOOpaTOPHBIN)

12 | ITpubGop a1 OKKMCIICHUS CIUPTA HAJ] MEJHBIM KaTaJIn3aTOPOM

13 | IlpuGop asnst moy4eHus TaJOuI0ATKAHOB JEMOHCTPAMOHHBIN
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14

[TpuGop 1st moJTyYeHHsI pACTBOPUMBIX BELIECTB B TBEPJIOM BHUJIE

15

YcraHoBka 7151 GUIBTPOBAHMS O] BAKYYMOM

16

[Tpubop 1y1st onpeneneHus cocTaBa BO3ayxa

17

["a30ananm3aTop KMCIOPOa M TOKCHYHBIX Ta30B C IMUGPOBOM MHIUKAIIMEH TTOKa3aTelIeh

18

[TpuGop 1t UITIOCTPAIIMH 3aKOHA COXPAHEHHUSI MACChl BEIIECTB

19

YcraHOBKa /IS IEPETOHKH BEIIECTB

20

bapomerp-aneponn

21

Habop a1 n3yueHust BOAOPOJAHOM SHEPreTUKU

pH-MeTpsI (Oononnumensnoe eapuamusnoe obopyoosanue)

JlabopaTopHo-TexHOJI0THYeCKOe 000py/A0BaHMeE 1JIsl KA0OMHeTa H JIa00paTOpun

[TpuGop a1 moaydeHus raJoruI0IKaHOB U CIIOKHBIX A(DUPOB JTa00PATOPHBIN

Konbonarpesarensb

DNEeKTPOIIUTKA

bans komOuHMpOBaHHAas TabopaTopHas

Becsl u1s ChIITy4rX MaTepUaIoB

[TpubGop aJisa nmomydeHus razon

CrniuproBka JlabopaTopHast

MaruutHas Memanka

O O|NO U WIN|F-

Muxkpockomn 1uppoBoii ¢ pyKOBOJACTBOM IOJIB30BATENS M TOCOOUEM ISl YUAIIMXCS

[EEN
o

Habop anst 4ucTKy ONTHKH

[EEN
[EEN

Habop nocysl 1151 peakTHBOB

[EEN
N

Habop mocyibl u puHAAIEKHOCTEH sl pabOThI ¢ MAJIBIMU KOJIMYECTBAMH BEIIECTB

[EEN
w

Habop mpuHayies)xHOCTEH 11 MOHTa)Ka TPOCTEUIITUX MPUOOPOB 110 XMMHUHU

[EEN
SN

Habop nocyibl v puHAANIEKHOCTEH U3 mpomnmieHa (MUKPOJIabopaTopusi)

JlaboparopHasi XumMHuuecKasi Mocy/aa AJasi KaOuHeTa v JJadopaTopum

KoMruiekT k010 JeMOHCTpaIMOHHBIX

Habop npobok pe3nHOBBIX

Ilepexop CTEKIISTHHBIN

[TpoGupka Bropia

[TpoOupka nByXKOICHHAs

CoenHUTEND CTEKIITHHBIN

3akKuM BUHTOBOI

3axum Mopa

OO|N[O|OT|R(WIN|F-

[ImaHr CHINKOHOBBIM

[EEN
o

KoMruiekT cTexnstHHOM nmocyapl Ha nutidax 1eMOHCTPAIMOHHBIN

[N
[EEN

Jlo3upyroniee ycTpoicTBO (MEXaHUYECKOE)

[EEN
N

KommekT m3nenmii u3 kepamuku, Gapdopa u dasaca

[EEN
w

Kommuiekt snoxek hapopoBbix

[EEN
SN

Kommiekt MepHBIX K010 Majioro o0bema

[EEN
a1

KoMruiekT MepHBIX K0JIO

[EEN
(o]

Kommiext MCPHBIX NUJIMHAPOB IMJIACTUKOBBIX

[EEN
\‘

Kowmmext MCPHBIX TUJINHAPOB CTCKIITHHBIX

[EEN
[ee)

Kommnext BOPOHOK CTCKJIAHHBIX

[EEN
(o]

KoMiiekT nuneTox

N
o

KoMIUIEKT CTaKaHOB IJIACTHKOBBIX/CTEKIISHHBIX

N
[

KoMmiiexkT crakaHOB XUMHUYECKUX MCPHBIX

N
N

KoMmmeKkT cTakaHdYuKOB JJIs1 B3BEIIUBaAHUA

N
w

KOMIIIEKT CTYNOK C IeCTUKaMH

N
S

Habop mmareneii

N
a1

Habop nunIIeTOB
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26 | Habop yamexk [lerpu

27 | TpyOka cTeKkisiHHAs

28 | DKkcukaTop

29 | Yama kpucTaIn3aiOHHAS

30 | [umois! TUTENbHBIE

31 | Bropetka

32 | Tlpobupka

33 | banka moj peakTUBbI MOJUITUIICHOBAS

34 | banka moj peakTUBBI CTEKJISTHHAS U3 TEMHOTO CTEKJIa C MPUTEPTON MPOOKOI

35 | HabGop cKIISIHOK JUIsl pACTBOPOB PEaKTHBOB

36 | [Tasmouka crexJITHHAA

37 | ItatuB amst npoOUPOK

38 | KoMIuiekT cpeficTB 1Sl HHIMBHTyaTbHOM 3aIIUTHI

39 | KommiekT TepMoMeTpoB

40 | CymwibHas aHenb JJIs TOCY/ b

41 | ®unbTpoBanbHas Oymara/GuiabTpbl OyMaXKHBIE (OONOIHUMENbHOE BAPUAMUBHOE
obopyodosanue)

Mopaenu (00beMHBbIE M IJIOCKHE), HATYPAJIbHbIE 00beKThI (KOJJIEKINH, XHMUYeCKHUe
peaKTHBBI) AJIsl Ka0MHeTa U JIa0opaTopun

Kommiekt mozeneil KpucTauInyecKuX pemeTok

Moiesib MOJIEKYJIBI OeJKa

Habop a1 MoJienupoBaHyst CTPOCHUS HEOPTaHMUECKUX BEIIECTB

Habop 1151 MojenupoBaHusi CTPOEHUS OPTaHUYECKHUX BEIIECTB

Habop a1 MogienupoBaHust CTPOCHUS aTOMOB U MOJIEKYIT

Habop 1151 MogenupoBaHust 3J1€KTPOHHOTO CTPOEHUSI aTOMOB

KoMmnekT kommexkuii

O N0 DWIN| -

KoMImekT XuMHYeCKIX PCAKTHUBOB

Oo0opynoBanue Ja00PAHTCKON KaOMHETa XUMHHU

Cron ¢ AumKamu Jyis XpaHEeHus/TyMOOi

Kpecno oducnoe

Cron 1abopaToOpHBI MOSUHBIN

CyH_II/IJ'II)Haﬂ MaHECJIb IJId IMOCYAbI

Ikad s XxpaHeHus: yaeOHBIX TOCOOUi

HIkad s XpaHeHUs] XUMHUECKUX PEaKTHBOB

[xad mist xpaneHus 1a60paTOPHON MOCYABI/TIPUOOPOB

Ikad BEITSKHON

OO |NO U WIN|F-

JlaGopaHTckuit cToN

[EEN
o

Cryn 1abopaTopHbI, pEryIUpyeMBblil 110 BHICOTE

[EEN
[EEN

DJIEKTPUUYECKUN aKBAIUCTUILISITOP

[EEN
N

Hlkad cymmapHbINH

[EEN
w

Pe3nHOBBIE IEPYATKHU

[EEN
IS

KomruiekT eprieit 11 MbIThs1 1a00paTOPHOI MOCY/IbI

3.2. HudopmannoHHoe obecriedyeHrne 00yueHus

Jlns  peanuzaniid  TpOTpaMMbl  JUCHUIUIMHBI ~ OMONMOTEUHBIH  OHT
00pa3oBaTeNbHON OpraHW3alMK JIOHKEH HMETh I€YaTHBIC W/WIM DIICKTPOHHBIC
y4eOHUKH U pa3paboTaHHbIE B KOMIUIEKTE C HUMU y4eOHbIe TOCOOus (TTpH HATMYNHN),
JOMYIIEHHBIE K HCIIOJIB30BAHUIO TIPH pealu3alid 00pa30BaTEIbHBIX MPOTPAMM
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cpemHero MpoQeCCHOHAIBHOTO O0pa30BaHUs, peaTM3yeMbIX Ha 0a3e OCHOBHOTO
o011ero oOpa3oBaHusI.

[Ipu peanu3anmuu TPOrpaMMbl JAWCHUIIIMHBI BO3MOXHO HCIIOJIb30BAHHE
AIIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB, MOMYIICHHBIX K HCIIOJIB30BAHHUIO TIPU
peanu3aiu 00pa3oBaTEIbHBIX IPOrpaMM CPEHEr0 O0IIEro 00pa30BaHUSL.
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4, KOHTPOJIb MU OHLEHKA PE3YJIBTATOB OCBOEHUA
JAUCHUIIJIMHBI YII. 09 XUMMUA

Kontpons wu

OLICHKA

pe3ynbTaToOB

OCBOCHUA

o0111e00pa3zoBaTeIbHOM

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPC3 JUCHHUIINIMHAPHBIC PE3YyJIbTATbhl, HAIIPABJICHHLIC

Ha (opmupoBaHHe OOHMX M TPO(ECCHOHANBHBIX KOMIIETEHIMI IO pa3aenaMm Hu

TEMaM COJIep>KaHUs Y4eOHOTO MaTepuaia.

Oo0masi/npogeccuoHabHas

Tun omeHoYHBIX

Ype3BhIYAITHBIX CUTYAIUSIX

Pa3znen/Tema .
KOMIIeTEHIIUs MepOonpPUITHI
OK O01. BsiOupate cnoco6sl | Tema 1.1-1.7
peLeHus 3amau | Tema 2.1, 2.2
npodeCcCHOHATbHON Tema 3.1
JeATEeIbHOCTH MpPUMEHUTENbHO K | Tema 4.1
Pa3JINYHBIM KOHTEKCTAM Tema 5.1-5.4 TectupoBanue
Tema 6.1 YcTHBIT onpoc
Tema 7.1 Pemenue pacu€THbix 3ama4
Tewma 8.1 HaGmronenue 3a xoqom
OK 02. Hcnonw3oBats | Tema 1.2, 1.4,1.6, 1.7 BBITIOJTHCHUS MIPaKTUKO-
COBpEMEHHBIE CpencTBa Ioucka, | Tema 2.1, 2.2 OpPUEHTUPOBAHHBIX 3aJaHUN
aHanuza u  uHTepnperauuu | Tema 4.1, 4.2 [IpencraBnenue pe3yabTaToB
uHpopManuu, u | Tema 5.2-5.4 MIPAKTUYECKUX 51
uH(popMaloHHble TexHoJjoruu | Tema 6.1 J1a00paTOPHBIX pabor
s BBITIOJIHEHUS 3agad | Tema 7.1 [IpoBenenue XUMHUYECKOI'O
npodeCcCHOHATbHON Tema 8.1 AKCIEPUMEHTA
JIESATEIbHOCTH Brinonnenue
OK 04. Tema 1.7 KOHTPOJIbHBIX
9(1)(1)6KTI/IBHO Tema 2.1, 2.2 pa60T 110
B3aMMOJICHCTBOBAaTh U paboTaTh Tema 4.1, 4.2 pasziejiam AACIUTIINHBI
B KOJUICKTHUBE U KOMaHIE Tema 5.2-5.4 Ouenka CaMOCTOATCIIbHO
Tema 6.1 BBIITOTHEHHBIX 3aJJaHUH
Tema 7.1 3amura pemeHus Kehc-3anay
Tewma 8.1 (c y4EeTOM Oymymiei
OK 07. CopeiictBoBath | Tema 1.7 | npodeccronanbHOM
COXPaHEHHIO okpyxaromen | Tema 5.1 NEsITebHOCTH)
cpenpl, pecypcocOepexenuto, | Tema 8.1 Brinosinenue 3aJaHUM
MIPUMEHSTh 3HaHUS 00 MPOMEKYTOYHOM aTTECTALNKU
W3MEHEHUU KIUMaTa, MPUHIIHUITHI
OEpEKITUBOTO MIPOU3BOJICTBA,
3¢ (deKTUBHO  JEWCTBOBaThH B
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