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1. MACTIOPT PABOYE ITPOTPAMMBI OBIIEOBPA30OBATEJILHOI YUEBHOM
T CIATITAHBI

1.1. Ob6saacTh NPpUMeEHEHHUs TPOTPAMMBI

PaGouass mporpamma 1o 00meoOpa3oBaTeNbHON YUEOHOW JUCHUIUIHHE <« XUMUA
COCTaBJICHA Ha OCHOBE TpeOoBaHUil DenepalbHOrO TOCYIApCTBEHHOrO 00pa3oBaTEIbHOTO
CTaHJgapTa CpeaHero oOmiero oOpa3oBaHUS M SBJSICTCS YACThIO IMPOrPaMMbI OATOTOBKH
CIEIUATICTOB CPEIHEr0 3BEeHA M0 CrenuaibHOCTH (crenuanbHocTsiM) CITO

09.02.06 CeTeBoe U cCTEMHOE aIMUHUCTPHUPOBAHUE

(xox) (HanmenoBanme crienuaabHOCTH / Ipodeccrn)

1.2. Heab o0meoOpa3oBaTebHOH y4eOHON IMCUMILUIMHBI — TPeOOBaHUS K pe3yJibTaTaM
OCBOCHUSA TUCHHUILINHBI:

@opMUpOBaHUE Yy CTYJEHTOB IpPEACTABICHUS O XMUMHUECKOH COCTaBJISIONIEH €CTEeCTBEHHO-
HAayYHOW KapTHUHBI MHpA KaK OCHOBBI IPUHATHS PELICHUN B KU3HEHHBIX U MPOU3BOJICTBEHHBIX
CUTYallUsX, OTBETCTBEHHOI'O MIOBEACHUS B IPUPOAHOM cpefe.

1.3. Mecto o0meoOpa3oBaTe/ibHON Yy4eOHOW AWCHMILVIMHBI B CTPYKTYpe HPOrpamMMbl
NMOATOTOBKH CIEIHATNCTOB CPeHero 3BeHa:

JuctunnuHa «XuMus» BXOAUT B COCTaB npeaMeTHol oonactu 9.4. EctectBennsie Hayku OI'OC
COO u O61mmeobpazoBaTenbHas MOAr0TOBKa/ba3oBbie MUCIIUTUTMHBI

1.4. Pe3yabTaThl 0CBOEHHS 001IE00PA30BATEILHOI YUe€OHOI AUCHMILIMHBI B COOTBETCTBUH
¢ ®I'OC CIIO u Ha ocHOBe PI'OC COO

JucuumirHa BXOAUT B 00meoOpa3oBaTeNbHBIA LMKI W OTHOCHTCS K  0a30BBIM
00111e00pa3oBaTeIbHBIM JUCIUIUITMHAM CPEIHEro (TOJIHOro) 00111ero o0pa3oBaHus M HallpaBJIeHA
Ha (popMUpPOBaHUE OOMIMX KOMIETEHIIUH.

[Tnanupyemble pe3yabTaTbl 00yueHHs

OO01me KOMIIETEHIINNA

O6mue (TMYHOCTHBIE,
JucuunnuHapHble (IpeIMeTHBIE)
MeTarpeIMETHbIE)
OK 01. Beibupatp Ymersn Ymern
CHOCOOBI pelIeHUs .
sanau - MpOABIATH TOTOBHOCTh K | - BJIQJETh CHUCTEMOM XUMHMUYECKHX
. T OCO3HaHME IICHHOCTHU | 3HAHU KOTOpasi ~ BKJIIOYAeT:
npodeccuoHaIbLHON PyAY; H ’ P

OCHOBOIIOJIararomue IIOHATHA




JIEATEIIbHOCTH
MIPUMEHUTEIBHO K
pPa3JIM4YHBIM
KOHTEKCTaM

MacTepcTBa, TpyAotooue;

- HOpOABJIATH T'OTOBHOCTH K
aKTUBHOM JCATCIIBHOCTH
TEXHOJIOTHYSCKON n
COHH&HBHOﬁ HaIIpaBJICHHOCTH,
CIIOCOOHOCTH HHUOHUHUPOBATD,
IIJIAaHUPOBATh U CaMOCTOATCIIbHO

BBITIOJHATH TaKyIo
JIeATEIIbHOCTD;

- MPOABJIATH HHTCPECC K
Pa3INIHBIM cdepam
poQeCCHOHAIBHON
JeATEIILHOCTH,

- CaMOCTOSTEIIEHO
bopMyIHpoBaTH u
aKTyaJIU3upoBaTh  Ipoldiiemy,
paccMmarpuBaTh ee
BCECTOPOHHE;

- YCTaHABJIMBATh

CYIIECTBCHHBIA TIPHU3HAK HIIU
OCHOBaHUS I  CpPaBHCHUS,
KJ1accU(pUKaluu U 0000IIEeHNUS;

- ONPENEIATh LENH
JIESTEIIBHOCTH, 3aJaBaTh
napaMeTpsl U KPUTEPHUHM HX
JOCTHUKEHUS;

- BBIBIIATH 3aKOHOMEPHOCTH M
MIPOTUBOPEYUS B
paccMaTpUBaEMBIX SBICHUAX;

- BHOCHUTH KOPPCKTUBbBI B
ACATCIIBHOCTD, OLICHHNBATDH
COOTBCTCTBHC PE3YyJIbTaTOB
OCIIAM, OLICHUBATb PUCKHU

MOCJIEACTBUN NeITEIbHOCTH,

- pa3BUBaTh
MBIIUUIEHUE  TpHU
YKU3HEHHBIX TIPpoOiIeM

KpeaTHUBHOE
peleHuu

- BJIaACTb HaBBIKAMHU y‘-ICGHO'

HCCIIEIOBATENIbCKOM 51
MIPOEKTHOMN JEeSATEIIbHOCTH,
HaBbIKAMU paspeiieHus
npobiewm;

- AHAJIM3UPOBATH IIOJTYUCHHBIC B

(XMMUYECKUW  DJIEMEHT,  aToM,
3JIEKTPOHHAas  000JIoUKa aTroMma,
WOH, MOJIEKyJla, BaJICHTHOCTb,

3JIEKTPOOTPHUIIATEIBHOCTD, CTETICHb
OKHCIICHHS, XHMHUYECKas CBS3b,
YTIIE€POIHBIN CKEJIET,
(byHKIMOHATBHAS rpynmna,
panukan, HM30MEpHs, H30MEphI,
TOMOJIOTHUECKUH psiA, TOMOJOTH,
YIJIEBOAOPOABI,  KUCIOPOA- U
a30Tco/eprKallue COEJIMHEHUS,
OMOJIOrNYECKU aKTUBHbBIE
BelecTBa  (YIJeBOIbl,  XKHPBHI,
OenKn), KpUCTAJUTMYECKas
pemerka,  THOBl  XUMHUYECKUX
peakuui (OKHCIUTENBHO-
BOCCTaHOBUTEIIbHBIE,
9H/I0TEPMHUECKUE, peakuuu
HOHHOTO oOMeHa), pacTBop,
JIEKTPOJIUTHI, HEBJICKTPOJIUTHI,
AJIEKTPOIUTUYECKAsT JTUCCOLUAIIHS,
OKHCITUTEIb, BOCCTaHOBUTEITb,
CKOPOCTb XUMHYECKOM pEeaKiuy,
XUMHAYECKOE PAaBHOBECHE), TEOPHU
Y 3aKOHBI (TEOpUS XHUMHUYECKOTO
CTPOCHHUSI OPTaHWYECKHX BEIICCTB
AM. byrneposa, TEeOpHs
ANIEKTPOIUTUIECKON JTUCCOUAIIH,
MIEpUONYECKUN  3aKOH JN.
MeHneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH  SI3BIK  XUMMHH,
(akTOIOTMUECKUE  CBEACHUS O
CBOWCTBaX, COCTaBe, MOJyYCHUH U
6e30macHOM UCIOJIb30BAHUU
BAOXHEUIIMX HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKON JesITebHOCTH
YeJI0BEKa;

9K30-H

-BBISIBJISITh XapAKTEPHBIEC MTPU3HAKU
u B3aUMOCBSI3b W3YYEHHBIX
MTOHATHUH, [IPUMEHSATH
COOTBETCTBYIOIIME IIOHATHS MpHU
ONMCAaHUU CTPOCHHUS M CBOMCTB
HEOPraHWYECKUX W OPraHuYeCKHX
BEIIECTB W HUX IPEBpaLICHUN;
BBISIBJIATD B3aUMOCBS3b
XUMUYECKHUX 3HAHUU C IMOHATUAMU




xoJze peLeHust 3a7a4u
pe3yJIbTaThl, KPUTHUYECKH
OLICHHBATh HX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh W3MEHEHHE B
HOBBIX YCIIOBUSX;

- IIEpEeHOCUTh  3HAHUS B
ITI0O3HABATEJIbHYIO u
MIPAKTUYECKYIO obrnactu
YKU3ZHEJEATEbHOCTH;

- HHErpupoBaTh 3HAHUS U3

pa3HbIX IPEeIMETHBIX 00JIacTel;

- BbIABHUI'ATh HOBBIC HJACH,
npeajiaratb OpUTrMHAJIbHBIC
MOAXOJAbI U PCHICHUA;.

U IPEACTaBICHUSMHU  JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- HCIIOJB30BaTb HAMMCHOBAHMHAA
XUMHUYCCKUX COGI[I/IHGHI/Iﬁ
MCKIYHAPOIHOT'O CO103a

TEOPETUYECKON W  MNPUKIATHOU
XUMUH U TPUBUAIbHBIE HA3BaHUs
BOXHEHMIINX  BELIECTB  (ITHIIEH,
aleTWiieH,  TaulepuH,  ¢eHod,
(dbopManbaerus, ykcycHasi KUcioTa,
[JIMIWH, YTapHbIX ra3, yriieKUCIblid
ra3, aMMHaK, ramieHasi HW3BeCTb,
HeraiieHass U3BECTb, IUTbEBas
coJla ® JIPYTHUX), COCTaBJIATh
(GbopMyJIbI  HEOpPraHWYEeCKHX U
OpTraHUYECKUX BEILIECTB,
YpaBHEHUSI XUMUYECKUX PEAKIUH,
0O0BICHSTH CMBICI;
MOATBEPKIATh XapaKTepHbIC
XMMHYECKHE CBOWMCTBAa BEILECTB
COOTBETCTBYIOIIMMH

OKCIEPUMEHTAaMH M 3alUCsSIMU
YPaBHEHUN XUMUYECKUX PEAKIUH;

ux

- YCTaHaBIMBaTh NPUHAIIEKHOCTD
U3YYEHHBIX HEOPraHWYECKHX U
OpPraHUYECKUX BELIECTB K
OIIpEACIEHHBIM KJ1accam "
rpymnmam COEMHEHU,
XapaKTepu3oBaTh HUX COCTaB U
BAKHEWIIINE CBOMCTBA; ONPEIEIATh
BU/IBI XUMHYECKHX CBs3eH
(koBaneHTHAs, HOHHAs,
MeTajIn4ecKas, BOJIOPOJIHAS),
TUIBl KPUCTANIMYECKUX PEIIETOK
BEILIECTB; KJ1accuuuupoBaTh
XUMHUUYECKHUE PEAKIINH;

- MIPOBOJUTH pacyeTsl 1o
XUMHYECKUM dopmynam u
YPaBHEHUSAM XMMHUYECKUX pEaKLni
C HCIOJNIb30BaHUEM (DU3HUECKUX

BEJIMYHH, XapaKTePU3YIOIIUX
BEIIECTBA C  KOJIMYECTBEHHOMU
CTOpPOHBI: Macchl, obbema
(HOpMaJIbHBIE ~ YCJIOBHS) TIa30B,
KOJINYeCTBa BEILIECTBA,
UCIOJIb30BATh CHCTEMHbIE

XUMHUYCCKUC 3HAHUA OJId TPUHATUA




pelIeHmi B KOHKPETHBIX
KU3HEHHBIX CUTYaIUSIX

OK 02. Ucnoap3oBaThb

COBpPEMEHHBIE
cpeacTBa TIOUCKa,
aHaM3a u
MHTEPIIpETaIuU
uHpopMauu u
UH(OPMAIMOHHBIC
TEXHOJIOTUH TSt
BBIITOJTHEHUST  33/1a4
npodeccroHanbHOM
JeSTeTbHOCTH

3HaThb 3HaThb
- MPUYMHHO-CIICJICTBEHHBIE | -  OCHOBHBIE  TIOJIOXKCHHS O
CBSI3U UM aKTyaJIU3UPOBATh | XUMHUUYECKOU COCTABJISIOIICH
3a/1auy, BBIJIBUTATh TUIIOTE3Y €€ | €CTEeCTBEHHOHAYYHOU KapTHUHBI
pelIeHus, HaXOUTh apryMEHTHI | MHpa, POJM XHMHUU B TIO3HAHUU
IS JIOKa3aTeIbCTBA  CBOMX | SBIICHUM MIPUPO/IBI, B
YTBEPKJICHUH, 3a1aBaTh | GOPMHUPOBAHUM  MBIIUICHUS U
napameTpbl u KPUTEPUU | KYIbTYPBI JIMYHOCTH, ee
pelIeHus; (YHKIIMOHATTBHOW ~ TPaMOTHOCTH,
HEOOXOOUMOW Il pEeLIeHUs
MPAKTUYECKUX 3a1a4 u
JKOIOTHYECKHU 000CHOBAaHHOTO
OTHOIIEHUS K CBOEMY 3JI0POBBIO U
PUPOTHOM Ccpeie;
YMmerh Ymerhb
- opMHUpPOBATH MUPOBO33PEHHE, | - IUIAHUPOBATH U  BBITIOJIHSATH
COOTBETCTBYIOIIICE XHUMUYCCKUHN AKCIIEPUMEHT
COBPEMEHHOMY YpOBHIO | (TIpeBpamieHus OpTraHUYECKUX
pa3BUTHS HayKu H | BEIIECTB npu HarpeBaHuH,
00IIeCTBEHHOH MPAKTUKH, | TOJIyYCHHE OSTUJIEHA W HU3YYCHHE
OCHOBAHHOTO Ha JIMajore | ero CBOMCTB, MPOBOJAUTH PEAKLIUU
KYJIbTYp, CIOCOOCTBYIOIIETO | HOHHOTO OOMEHa, KauyeCTBEHHbBIE

OCO3HAaHMIO CBOEr0 MeCTa B
MTOJIMKYJIETYPHOM MMPE;

- COBepHICHCTBOBaTB $I3BIKOByIO
A YUTATEIbCKYIO KYJIBTYPBI KakK
cpencTaa B3alUMOJICUCTBUS
MG)K}Iy JJFIOObMU U TIO3HAHUA
MHUpa;

- -OBJIAJIEBATh YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTta ¢ uapopmarmei:

- BJIQ/IETh HABBIKAMH I1OJyYEHUS
uHpOpMALIUM U3 HCTOYHHKOB
Pa3HBIX THUIIOB, CAMOCTOSATEILHO
OCYILIECTBIIAATh IIOUCK, AaHAJIN3,
CHUCTEMAaTU3ALUI0 u
UHTEpHpeTanno  UHpOpMAIUU
pasNUYHBIX BHUJAOB U  (HopMm

peakuuu Ha cynbdar-, KapOoHaT- U

XJIOPUA-aHUOHBI, Ha KaTHOH
aMMOHUS; pewmarh
SKCHEPUMEHTAIbHBIE 33/1aud 110
TeMaM "Metannabr" H

"Hemeramnsl") B COOTBETCTBHM C
MIpaBUIIAMU TEXHUKU OE€30IaCHOCTH
npu oOpallleHUH C BELECTBAMU U
1a00paTOpHBIM  000PYAOBAaHHEM;
MIPE/ICTaBIATh pe3yIbTaThI
XUMHAYECKOTO  JKCIIEpUMEHTa B
bopme 3anucu ypaBHEHUU
COOTBETCTBYIOIIIMX  pEaKIUd U
dbopmyaHpoBaTh  BBIBOABI  Ha
OCHOBE ITHX PE3YJIbTaTOB;

- QHATM3UPOBaTh XHMHUYECKYIO
nHpOpMaALIUIO, TIOIYy4aeMyl W3
pa3HBIX  HMCTOYHHUKOB  (CpEICTB
MaccoBoi  wHGOpMAIMH,  CETh
HuTtepuer u apyrue);.




MMpEaACTaBICHUA,

- co3JaBaTb  TEKCThl B
pa3ianuHbIX (opMaTax ¢ y4eToM
Ha3HayeHus: uHboOpMauu U
LEJNEeBON ayIUTOpPHH, BbIOMpas

ONTUMAJIEHYIO bopmy
[peJICTaBICHUS u
BU3yaJIM3alUu;

- OIICHUBATh JOCTOBEPHOCTb,

JJICTUTUMHOCTD I/IH(i)OpMaI_[I/II/I, €C
COOTBETCTBHC IIpaBOBbBIM u
MOPAJIbHO-3THUYCCKUM HOpMaM;

- HCIIOJIB30BaTh CpeacTBa
HH(OPMAILIMOHHBIX u
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI B pelIeHun
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  3a7a4  C
COOJIIOIEHUEM TpeOoBaHU
SPTrOHOMUKH, TEXHUKHU
0e30IacHOCTH, TUTHECHEI,

pecypcocOepekeHusi, TPaBOBBIX

U OTHYECKUX HOPM, HOPM
MH(OpMaLOHHON
0€30ITacCHOCTH;
- BIIAJIETh HaBBIKAMHU
pacmo3HaBaHUSI W 3alIUTHI
uHpopManu,
MH(pOpMaLOHHON
0e30IaCHOCTHU JIMYHOCTH;
3HaTh 3Harthb
- LIEHHOCTHU HAy4YHOHM | - OCHOBHBIE METOJbl HAYYHOI'O
JIeATEeTbHOCTH, TOTOBHOCTH | MIO3HAHUSI BEIIECTB U XUMHUYECKHX
OCYIIECTBIISITh MPOCKTHYIO | | SBJICHUM (mabmroieHue,
HCCIIE0BATENIbCKYIO HU3MEpPEHHE, SKCIEPUMEHT,
JEeSTENIbHOCTh MHIUBUAYAIbHO | MOAEITHUPOBAHNUE);
U B TpyIIIE;
OK 04. 3ddextuHO Ymerb Ymerb
B3aMMO/JICHCTBOBATh U
paboTath B KoICKTHBE | | MPOSIBIISATh TOTOBHOCTh K | - r[naHI/Ip?BaTL U BBIIOJHATH
1 KoMaHIe CaMOPAa3BUTHIO, XUMHUYECKUN AKCIEPUMEHT
CaMOCTOSITEJIBHOCTU u | (mpeBpalieHus OpraHUYECKUX
CaMOOMPEIEICHHIO; BEUIECTB MpPH  HarpeBaHuu,
KaueCTBEHHbBIC peaxkuuu Ha

-0BJIaJICBAaTh HaBbIKaMH yqe6Ho-




HCCIIEN0BATENIBCKOM, TPOCKTHON
Y COLMAIbHOM AESITEIbHOCTH;

- MPUHUAMATH 1LIETTU COBMECTHOM
JIeATEeTLHOCTH, OPTaHU30BBIBAThH
1 KOOPAMHHUPOBATH JICHCTBUS 10
ee JOCTHM)KEHHIO: COCTaBJIATH
IJIaH JACHCTBUM, pacrpeneisiTh

polmM C  y4eToM  MHEHHH
YYaCTHHKOB o0CyKaaTh
PE3YIbTaThI COBMECTHOM
paboThI;

- KOOPJMHUPOBATh U BHITIOJIHATH
paboTy B YCIOBHUSX PEAJIbHOTO,

BUPTYaJIbHOI'O u
KOMOMHHPOBAHHOTO
B3aUMO/ICICTBHUS;

- OCYWIECTBISATh IO3UTUBHOE
CTpaTeruuyecKoe IOBEJICHHE B
pas3INnYHbIX CUTYyaLlUsX,
OpOSIBIATE  TBOPUYECTBO U
BOOOpaxeHue, OBITH
MHUIIMATUBHBIM

-  TNpPUHAMATh  MOTUBBI U
apryMeHTBI JIpYTHX JIIoJeH mpu
aHaJIn3e pE3yJIBTAaTOB
JIeSITEIIbHOCTH;

- IpU3HABaTh CBOE IPaBO U
IpaBO  JAPYrMX JIIOAEW Ha
OIINOKH,

- pa3BUBATh CIIOCOOHOCTH
MMOHUMATh MUP C TIO3UITUU
JIPYroro 4enoBeKa;

aNbJIETHIbI, KpaxMajl, YKCYCHYIO

KHCIIOTY; TPOBOJIUTH  pEaKIuu
HMOHHOTO oOMeHa, pemaThb
AKCIICPUMEHTAIbHBIC 3a/1aud  T10
TeMaMm "Metanab!" Hu

"Hemertamnbl") B COOTBETCTBHH C
NpaBUJIAMU TEXHUKHU 0€3011aCHOCTH
npu oOpalieHHH C BEIIECTBAMU U
7a00paTOpHBIM  000PYAOBAHHEM;
NPECTaBIIATh pe3ysbTaThI
XUMHAYECKOTO  JKCIIEPUMEHTAa B
dhopme 3amucu ypaBHEHUU
COOTBETCTBYIOLIMX  pEaKuil U
¢dbopmyIMpoBaTh  BBIBOABI  Ha
OCHOBE 3THX Pe3yJIbTaTOB

3HaThL

- IPEUMYILECTBa KOMAaHIHOW M
MHAUBUAYAIbHON paboThI

3HaThL

- KayeCTBEHHBbIE pEaKIMh Ha
cynbdar-, kapOOHAT- U XJIOPHJI-
AHHUOHBbI, HA KATHOH aMMOHUSI,

OK 07. CopeiicTBOBaTH
COXPaHEHHIO
OKpYKarollel Cpeibl,
pecypcocOepexeHuIo,
IPUMEHSTH 3HaHUS 00
W3MEHEHUH KIIMMaTa,
TPUHITUITBI

YMmernb

- IIOHUMATh BIIMSAHUSA
COLIMATILHO-3KOHOMHYECKUX

MpOLECCOB ~ HAa  COCTOSIHUE
NPUPOAHON W COUMAIBHOMN
Cpelibl, OCO3HaHHE TI100abHOTO
xapakrepa HKOJIOTHYECKUX

YMmerhb

- co0oaaTh paBuiIa
9KOJIOTMYECKU  IIEJIECO00Pa3HOro
MOBEJICHUsI B OBITY M TpPYLOBOH
JEATEIbHOCTH B LIEJSAX COXPaHEHUS
CBOETO 3JI0POBbS U OKPYKAIOLICH
IPUPOAHON  CPEIbl; Y4YHUTHIBATh




OepexIIUBOTO npo0Jem; OIIAaCHOCTH BO3JEUCTBUSA HA KUBBIE
MIPOU3BOJICTBA, OpTraHU3MBI OTIpe/IeTICHHBIX
- MIPOTHO3UPOBATH
3¢ heKTHBHO BEIIECTB, MTOHUMAST CMBICTT
o HeOJIaronpusITHbIC .
JIeHCTBOBATD B oKa3aTes peenbHON
. HKOJIOTMYECKHE  TOCIEICTBUS .
Ype3BBIYANHBIX ” _" | AOmycTUMON KOHIIEHTpalUK
MNpeIPUHUMAEMbIX JIEUCTBUM,
CUTYaIUAX
npeaoTBpanaTh ux;
- OBJIaJICBaTh HaBbIKaMU
yueOHO-UCCIIeI0BATENbCKOMH,
MPOEKTHOM M COLHMAIBHOU
JESITEIbHOCTH.
3Hathb 3HaTh
- DJEeMEHTBl JKOJIOTHYECKOH | - MPEACTABICHUS: O XHUMHUYECKON
KyJIbTypbl- IUIAHUPOBAHUE U | COCTABJIAIOLIEH
OCYIIIECTBIICHUE €CTECTBEHHOHAYYHOU KapTUHBI
. . MUpPA, POJIMW XUMHUU B IO3HAHUU
- BIMSHHE BO3ACHCTBHIA B y
. SIBIICHUU MIPUPOJIBI, B
OKpYXKarolllel cpelie Ha OCHOBE
Py m vp A . (bopMHUpPOBaHMHM  MBIIUICHUS U
3HaHUSA IeJied  YCTOWYMBOTO
KYJIBTYpbI JUYHOCTH, ee
A3BUTHS YEJIIOBEUECTBA; o
p ’ (YHKIIMOHATBHOW ~ TPaMOTHOCTH,
- AKTHBHOE HenpusiTie | HOOOXOMMMOM  [Uist  pelIeHus
neiicTBuil, mnpuHOcAUMX Bpen | IPAKTHICCKUX 3anadq 1
OKPYKAIOIIeH cpeie. 3KOJIOTUYECKU 000CHOBaHHOTO
OTHOIIEHUS K CBOEMY 3JI0POBBIO U
IIPUPOIHOMU Cpelie;
K 3.6 OcymiecTBISITH KOHTPOJIb KaueCTBA BHITIOJIHSIEMBIX PaboT.

JInuHOCTHBIE pe3yJIbTaThI
peaju3alnuu NporpaMmMbl BOCIIMTAHUS

(meckpunTopsbl)

Kox JHYHOCTHBIX
pe3yJabTaToB
peajau3zanuu
NMPOrpamMMbl
BOCIIMTAHUS

OCOSHaIOIJ_[I/Iﬁ cels rpa>x1IaHuHOM U 3allTUTHUKOM BEJINKOI CTPAaHbL

JP 1

[IposiBASIOMINN aKTUBHYIO TPAXKIAHCKYIO MO3UIIMIO, TEMOHCTPUPYIOLIUN
MPUBCPKECHHOCTh MPUHOUIIAM YECTHOCTHU, HOPAAOYHOCTH, OTKPBITOCTH,
DKOHOMWYECKH AaKTHUBHBII M YYacTBYIOIIMHA B CTYJEHYECKOM U
TEPPUTOPUATBHOM CAMOYIpPABJICHUH, B TOM YHUCJE Ha YCJIOBHUAX
JI0OpOBOJIPYECTBA, MPOAYKTUBHO B3aWMOJICHCTBYIONMIUNA M y4aCTBYIOIIHMA
B JICSITEIbHOCTH OOIIECTBEHHBIX OPTaHU3alnl

JIP 2

CoOmroaromii  HOPMBI  TPABOMOPSAKA,  CICAYIONIMH  Hjaeajam
rpaKAaHCKOro o0IecTBa, obecrieueHus 0e30MacHOCTH, MpaB U CBOOO

JP 3




rpaxaan Poccun. JlosnmpHBIA K yCTAaHOBKAM M IPOSIBICHUSIM
npencTaBuTesied  CyOKyJbTyp, OTJIMYAOMMA WX OT TIpyom ¢
ACCTPYKTUBHBIM W ACBHAHTHBIM IMOBCACHHUCM. ILCMOHCTpI/Ip}IIOH_[I/Iﬁ
HENpUSTHE U MPEAYNPEeKIAIONINI COIUAIbHO OIMAacHOE MOBEACHUE
OKPYKaIOIINX

[TposiBnsromMii ¥ JEMOHCTPUPYIOIIMH YyBaXXEHME K JIIOASAM Tpyna,
OCO3HAWOIIMN LEHHOCTh coOcTBeHHOro Tpyna. Crpemsmuiics K
(GOpMHpOBAHHIO B CETEBOHM cpele JUYHOCTHO U NPOPECCHOHATHLHOTO
KOHCTPYKTUBHOTO «LIU()POBOTO CIe/1a»

JIP 4

Ocos3naronMii  NPUOPUTETHYKD  LIEHHOCTh  JIMYHOCTU  4YEJIOBEKA;
YB@KAIOIIMKA COOCTBEHHYIO U UYXYI0 YHHMKQJIBHOCTh B Pa3IUYHBIX
CUTYallUsiX, BO BceX popmax U BUAaxX AESITEIbHOCTH.

JP 7

CoOmoarouii. M MPOMAraHAMPYIOIIANA  TpaBuUjia  3I0pPOBOTO U
Oe3omacHOro oOpas3a KH3HHM, CIIOPTa; MPERYNPEKIAOIMUN 100
IPEOI0JICBAIOIINN 3aBUCHUMOCTH OT aJIKOroJisi, Tabaka, MCHUXOAKTHBHBIX
BCIICCTB, a3apTHbIX HWIP W T.A. COXpaHSHOHII/Iﬁ TIICUXOJOTNYCCKYIO
yCTOﬁ‘-IHBOCTI: B CUTYAaTHUBHO CJIOXXHBIX WM CTPCMUTCIIBHO MCHAIOIINUXCSA
CUTYyalUAX

JIP 9

3aboTsmuiics 0 3alluTe OKPYKaIolIeh Ccpebl, COOCTBEHHOW U YyXKOU
0€301acHOCTH, B TOM YHUCJIE IUPPOBOI

JIP 10

1.5. Pexomenayemoe KOJIHYECTBO YaCOB HA OCBOCHHE NMPOrpaMMbl 001e00pa3oBaTe/JIbHOM

Y4eOHOI JMCIUIIUHBI:

O6beM 00pa3zoBaTeNIbHOM MporpamMmsbl 52 yaca, B TOM YHCIIE:

00s13aTeIbHON Y4eOHOM Harpy3Ku 00yJaroerocs ¢ npemnojaaBaTesieM — 48 4acos;

KOHCYJIBTAIINH - 2 9acOB;
MIPOMEKYTOUHAS aTTECTAINS — 2 YacOB.




2. CTPYKTYPA 1 COJEPKAHUE OBIIEOBPA3OBATEJILHOI YUYEBHOI
TACIHATITAHBI

2.1. O0beM yueOHOI IMCUMIVIMHBI M BUABI Y4eOHO0# padoThI

Buj yueOHoi1 padoThI Oobvem uacos
O0bem o0pa3oBaTeIbHOI IPOrpaMMBbl (Bcero) 52
CymmapHasi yuyeOHasi Harpy3ka o0y4awIUMXcs BO B3aHMMOJEHCTBHU C 48
npenojaaBarejemM

B TOM YHCJIC:

TEOPETHYCCKHUE 3aHATHS 16
MPAKTHYECKHUE 3aHATUS 16
JlaGopaTopHblie 3aHITHS 16
KoHcyabTanuu no y4e0Hoi TUCIIUNIIHHE 2

[IpomexyTouHas aTrecTaums ¢ popme ough.3avema 2




2.2. TeMaTH4yecKMi IJIAH U coJepPKaHNe 001e00pPa30BaTeIbHON Y4eOHOH TUCUUIIJIMHBI

HaunmenoBanme Coaep:xanue yueOHOro MaTepuaJia, JJjadopaTopHblie U O0bem XapakTrepucTuka Koanr
pa3aesioB M TeM NPaKTH4YeCcKHe padoThl, CAMOCTOSATEIbHAsI padoTa 00y4arIMXCs, 4acoB BU/I0B KOMIIETeHIMI U
KypcoBasi padoT (IPoeKT) (eciiu npedycmompenvt) AeATeJIbHOCTH JIMYHOCTHBIX
CTYAE€HTOB pe3yJabTaToB,
¢dopmupoBanuio
KOTOPBIX
cIocoo0CcTByeT
3JIEMEHT
NMPOrpamMMbl
1 2 4 5
Pasznen 1. OCHOBBI CTPOEHMS BelleCTBA
Tema 1.1. Cooepoicanue yuebrno2o mamepuana K(fHacfiI?eTI?Tg y OK 01,
CtpoeHue aroMoB . JIEKIIAN JIP 1,
XUMHUYECKUX COBpeMeHHaﬂ MOZCJIb CTPOCHHUA aTOMaA. CHUMBOJIMYECKUN SI3BIK XWUMUU.
IJICMEHTOB H | XyuMu4yecKuid  3JIeMEHT.  DJEeKTpOoHHas  KOHQUTypauus  aroma. P2
Nnpupoaa
XEngeCKOﬁ cBsisu | BAICHTHBIC  JJIEKTPOHBL.  BaleHTHOCTh.  DNIEKTPOHHAs — IPHPOIa JIP 3
XUMHUYECKON CBSI3U. DJIEKTPOOTPULIATEILHOCTh. BuABI XUMHUECKOU JIP 4
CBsI3M (KOBAJIGHTHAs, MOHHAS, METAJUIMYECKasi, BOJOPOJIHASL) U CTIOCOOBI JIP 7
ee oOpa3oBaHUs
Ilpakxmuueckue 3ansamus 2 Pemenue 3aganun
Pemienne 3amaHuii Ha WCNOJB30BAHHE XHWMHUYECKOM CUMBOJIUKHA M
HA3BaHUH COEJIMHEHMH 110 HOMEHKJIAType MEXIYHapOJIHOrO COK3a
TEOPETUYECKON U NPUKIAAHON XMMUM Y TPUBHMAILHBIX HA3BaHUHU s
COCTABJICHHS XUMHMUYECKHUX (OpPMYT JBYXaTOMHBIX COEIUHECHHM
(oxcunoB, Cynb()umOB, TMAPUAOB M T.I.) M JPYTUX HEOPTaHUYECKUX
COEIMHEHUI OTJENbHBIX KJIACCOB.
CamocmosmenvHas paboma obyuaowuxcs 2 Peuienue 3ananuit

HpaKTI/I"ICCKI/IC 3alaHusd Ha YCTAHOBJICHUC CBA3U MCXKIAY CTPOCHHUCM
aTOMOB XUMHYCCKHUX DJOJIEMCHTOB U HepI/IOHI/I'—IeSKI/IM U3MCHCHUCM
CBOUCTB XHMHUYCCKUX 3JIEMCHTOB U UX COCIMHCHHHN B COOTBECTCTBHUHU C
ITOJIOXKCHHUEM HCpHOHquCKOﬁ CHUCTCMBI




Tema _ L2, | Ilpakmuueckue 3ansamus 2 Pemenue 3ananun OK 01,
Iepuoauveckuii
3akoH W Taouuma | Llepuonuueckas cucremMa xumu4eckux snementoB J[.M. Menneneesa. OK 02,
JI.A. MenpeneeBa ®usnyeckuit  cMeicn  [leppoauyeckoro 3akoHa Menpeneena.
3aKOHOMEPHOCTH ~ W3MEHEHHSI CBOMCTB ~XMMHYECKHX  DJIEMEHTOB, JIP 1,
00pa3zyeMbIX MMH HPOCTBIX M CIOKHBIX BELIECTB B COOTBETCTBHU C P 2
HOJIOKEHHEM XMMHUYECKOro snementa B Ilepumommueckoii cucreme.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3alaHUi Ha 7P 3
XapaKkTepU3alMI0  XUMHMYECKUX  DJIEMEHTOB  «MeTammdeckue
HEMETAJJINYECKHE CBOWCTBA, AJIEKTPOOTPULATENIBHOCTh XUMUYECKUX JIP 4
3JIEMEHTOB B COOTBETCTBUU C UX OJJICKTPOHHBIM CTPOCHUEM U
ITOJIOKEHUEM B IIEPUOANYECKON CHCTEME XMMHMUYECKHUX d1aemMeHToB J[.11. JIP 7
Meunneneena
Pazpea 2. XuMHUYeCKHE PeaKI U 12
Tema 2.1. Cooeparcanue yuebHoeo mamepuand 2 Pabota c OK 01,
. KOHCIIEKTOM
Tunel xumuvecknx | Knaccupukaumss W THOBI  XMMMYECKMX PEaKUMH € y4acTHEM JP 1,
peakuuii Heopranudeckux  BemecTB.  CocTapieHMe  ypaBHEHMH — peakLul
COCJIMHEHMs, pa3lIOKEHHs, 3aMelleHus, OOMEHA, B T.4. pEaKLUi JIP 2
TOpPEHHUS], OKUCIICHUSI-BOCCTAHOBIICHUSI. P 3
YpaBHeHHs]  OKHUCICHHsS-BOCCTaHOBIEHUS.  CTemeHb  OKHUCICHHS. JIP 4
Oxkucnurens u  BoccTaHoBUTENb. CoOCTaBaeHME M ypaBHUBAHHME
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOJOM 3JIEKTPOHHOTO JIP 7
Oamanca. OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE DPEAKIMU B MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIECCaX U KU3HEAEITEIIBHOCTH OPTraHU3MOB
Ilpakmuueckue 3anamust 2 Pemenue 3amanun
KonuyecTBennbie oTHOUIEHHS B XUMUU. OCHOBHBIE KOJIUYECTBEHHBIE
3aKOHBI B XUMHUH U PACUYETHI TIO YPABHEHUSIM XUMHUECKUX PEaAKIIHil
Jlabopamopnvle 3anamust 2 Cocrasienue
. . oTuéra
Jlabopamopnas paboma “Tunvl xumuyeckux peakyuii .
UccnenoBanne TunoB (MO COCTaBy M KOJUYECTBY HCXOJIHBIX H
00pa3ylomuxcss BEMECTB) W TNPHU3HAKOB  XHMHUUYECKHX PEaKIIUM.
IIposenenue peakuuii MOHHOrO oOMeHa, 3aJaHHMs Ha COCTaBJIECHHE
WOHHBIX PEaKIINi
CamocmosmenvHas paboma obyuaowuxcs 4 Pewienue 3ananuit
Monb KaK eIMHULIA KOJIMYeCTBa BeulecTBa. MoispHas macca. 3aKOHbI
COXpaHEHHUs MacChl M DHEPTUHU. 3aKOH ABOTAJIpO.
Tema 2.2. | Cooeporcanue yuedbHoeco mamepuana 2 Pabora ¢ OK 01,
DJIeKTPOJIMTHYeCKAS . KOHCIIEKTOM
JAMACCOMATMS u | Teopus >IEKTPOJUTHYECKOM aucconnanuu. HWOHBI. DIEKTPOJIUTHI, OK 04,

HCOJICKTPOJMTEI. Peakuuy  HOHHOIO oOomeHa. KuHCIIO0THO-OCHOBHBIC




HOHHBIH 00MeH peakuuu. 3aJaHus Ha COCTABIICHUE MOHHBIX PEaKUU JP 1,
I'uaponus coneild. 3HayeHHWe THUAPOIHM3a B OMOJIOIMYECKHX OOMEHHBIX JP2
npoueccax. [Ipumenenre ruapoinsa B MPpOMBIIUIEHHOCTH 1P 3
TIlpakxmuueckue 3ansamus 2 Penrenue 3ananui P 4
Cocrapnenne peakuuii HMOHHOTO OOMEHa IyTEM COCTABJICHHS HX
MIOJIHBIX U COKPAIICHHBIX HOHHBIX YpaBHEHUN JIP 7
CocraBiieHue ypaBHEHUI TUApOIn3a.
Jlabopamopnvle 3auamus 2 Cocrasienue
oTuéTa
Jlabopamopnas paboma «Peaxyuu euoponuzay.
Hccnenosanue cpenbl pacTBOPOB COJICH, 0Opa3OBAHHBIX CHJIBHBIMH M
CIa0bIMM IIPOTOJNIMTAMH, M MX PEaKUMH C PacTBOpPAMHU_  IIEJIOYH U
kapOoHata Hatpusi. CocTaBleHUE peakluii THAPOIU3a COeH.
Pa3znen 3 CTpoeHue U CBOHCTBA HEOPraHUYECKHUX BellleCTB 12 OK 01
Tema 3.1. | Cooeporcanue yuebnoco mamepuana 2 Pabota c OK 02
Kaaccuduxanus, . KOHCIIEKTOM
HOMEHK.JIaTypa u | [Ipenmer Heopranwdeckod xumuu. Kiaccudukaius HEOPraHHUECKUX [IK 3.6
CTpOeHHe BemiecTB. [IpocThie u cnoxkHbie BemecTBa. OCHOBHBIC KJIACCHI CIIOKHBIX
HEeOpPraHH4YecKHX BEIIECTB (OKCHUIBI, THIAPOKCHIBI, KHUCIOTHI, COJHK). B3aumocBs3b JIP 1,
BeLIEeCTB HEOPraHUYECKHUX BemecTB.. [[puanHbI MHOF0067pa31/I5[ BEIIECTB JIP 2
Ilpakxmuueckue 3ansamus 2 Pemenue 3aganun JIP 3
HomeHKIaTypa HEOPraHMYECKUX BELIECTB: HA3BAHUE BEINECTBA MCXOMS JIP 4
U3 UX XUMHUYECKON (POpPMYIBl MM COCTaBICHHE XMMHUECKOM (I)olgMynH
UCXOJ M3 Ha3BaHMA BellecTBa 1o MexayHapoanoi (MIOITAK) wmm JIP 7
TPUBHAIILHON HOMEHKJIATYpe.
. JIP 10
Pemrenue npakTuyecKkux 3aaHui M0 KIacCU(PUKAIIMKI, HOMEHKIIAType U
XUMHYECKUM (popMysIaM HEOPTaHUYECKUX BEILECTB Pa3IMUHbIX KIIACCOB
(yrapHslii ra3, yrIeKUCIbId Ta3, aMMHUaK, TallieHas U3BECTh, HeralieHas
W3BECTh, NMUTHEBAS COJMA U JPYTUX): HA3bIBaTh U COCTABIATH (OPMYIIBI
XUMHUYECKUX BELIECTB, OMPEAEIATh NPUHAIIEKHOCTD K KIIACCY.
Uctounuku  xumuueckod  uHopmammu  (CpeaCTB  MaccoBOit
unpopmanuu, cetb WuTepHer u apyrue). llouck wuHpopMamuu 1o
Ha3BaHUAM, UJIEHTU(DHUKATOpAM, CTPYKTYPHBIM (opMyIam
Camocmosamenvras paboma o06y4aowuxcs 4 Pemienue 3aganui

ArperatHble cocTOsSHUSI BellecTBa. Kpucrtaminueckue u amopgHbIe
BellecTBa. THUIBI KPUCTAINIMYECKUX PEIIETOK (ATOMHAsA, MOJIEKYJIIpHAs,
MOHHAs1, METANTNYECcKas). 3aBUCUMOCTh (PM3NYECKUX CBONCTB BEILECTBA
OT THNA KPHCTAUIMYECKOW PEIIETKH. 3aBUCHMOCTh XHMHYECKON
AKTMBHOCTHM  BEIIECTB OT BHMJA XUMHYECKOW CBS3M W THUIA




KpUCTAIUIMYECKOU pemeTky. [IpnanHel MHOrooOpas3us BEILECTB

Tema 3.2. Cooeporcanue yueono2o mamepuana Pabora ¢

. KOHCITEKTOM
DuU3nKo- Mertamsl. O0mue Gu3nIecKue 1 XUMUIECKIE CBOWCTBA METAJLIOB. JEKIIUH
XHMHUYecKHne CriocoObI TToTy4eHus. 3Hau€HWE METaUIOB U HEMETAJIJIOB B IPUPOJC U
cBOJlicTBa YKU3HEICSITCIIbHOCTH YeJIOBeKa M OpraHu3MoB. Koppo3us MeTamios:
HEOPraHUYeCKHX BUJIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIIOB OT KOPPO3UHU
BelllecTB

Hemeramnsl. O0ume ¢puszndyeckue 1 XUMHUECKUE CBOMCTBA HEMETAIIJIOB.
Tunuunsie cBorictBa HemeTaiioB [V— VII rpynn. Knaccudukanus n
HOMEHKJIaTypa COeIUHEHUI HeMeTauioB. KpyroBopoThl OMOTreHHBIX
3JIEMEHTOB B IPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIECTB
(OKCHIIOB, TUAPOKCUIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOAOPOIHBIX COCTUHEHUH,
BBICIINX OKCHJIOB U THAPOKCUJIOB

Ilpaxmuueckue 3ansamus Pemenue 3aganun OK 01
CocraBiieHrnEe ypaBHEHUM XUMUYECKUX PEAKLMHA C yYaCTHEM IPOCTHIX U OK 02
CJIOKHBIX HEOPTaHUYECKHUX BEILIECTB: METAJIIOB U HEMETAJJIOB; OKCHJIOB

METAJIJIOB, HEMETAIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMYECKHX 1IK 3.6
KUCJIOT, OCHOBaHMH M aMQpOTEPHBIX T'MJPOKCHIOB; HEOPraHMYECKHX P 1
coJieil, XapaKTepU3YIOIINX UX CBOMCTBA. ’
Pemienne npakTUKO-OPMEHTUPOBAHHBIX TEOPETHYECKUX 3aJlaHUid Ha JIP 2
CBOWCTBA, COCTaB, INOJy4eHHE U 0OE€30IaCHOE  HCIOJIb30BAHHE JIP 3
BAKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY U MNPaKTUYECKOU

JEATEIBHOCTH YEJIOBEKA JIP 4
Jlabopamopnvie 3anamus Cocrasienue JIP 7

. oTuéTa
Jlabopamopnas paboma «Ceoticmea memannog u HeMemaiiosy. JIP 10

HccnegoBanme (1)I/ISI/ILIGCKI/IX 1 XUMHYECKHX CBOMCTB METAJJIIOB U
HEMCTAJJIOB. PCI_HVCHI/IG IKCIICPUMCHTAJIbHBIX 3a/1a4 11O CBOIMCTBaM
XUMHWYCCKHUM CBOUCTBAM METAJIJIOB 1 HCMCTAJIJIOB, IO paCliO3HaBaAHHUIO U
IMOJIYUYCHHUIO COG)II/IHCHI/Iﬁ MCETAIJIOB 1 HEMETAJIJIOB.

Camocmosamenvras paboma 06y4aowuxcs

Mertamel. O0mue Guznyeckne U XUMUYECKUE CBOWCTBA METAJIJIOB.
CrniocoOsI mostydeHus. 3HauyeHNe METallIOB M HEMETaJIOB B IPUPOJIE U
KU3HEICSITEIILHOCTH YeJIOBeKa M OpraHu3MoB. Koppo3us MeTauios:
BHJIBI KOPPO3UH, CITOCOOBI 3aITUTHI METAJIJIOB OT KOPPO3UH

Hemerannbl. O0mue ¢puznyeckue 1 XMuMUYeCKre CBONCTBA HEMETAJLIOB.
Tunuunele cBoiictBa HemeTamoB [V— VII rpynn. Knaccuduxanus u
HOMEHKJIaTypa COeTUHEHNI HeMeTaioB. KpyroBopoTel GMOTeHHBIX
3JIEMEHTOB B IPUPOJE

Pemenue 3amann




Tema 3.3. | Jlabopamopnuwie 3auamus 2 CocraBjienue OK 01
Nnentuduxanus oTuéTa
HeopraHu4ecKux Jlabopamopnas paboma « Moenmughuxayus neopeaHuueckux OK 02
BelllecTB eewecmer.
m } I1K3.6
Pemenue skcriepuMeHTAIBHBIX 33]a4 0 XUMHUYECKUM CBOMCTBaM
METaJLIOB M HEMETAILIOB, 110 PACIIO3HABAHMUIO U IIOIYYCHHIO JIP 1,
COCTMHEHHUI METaUIOB U HEMETAJLIIOB. JIP 2
HnenTndukanns HEOPraHMYECKUX BELECTB C UCIIOIb30BAHUEM UX TP 3
%I/IBI/IKO-XI/IMI/IHCCKI/IX CBOMCTB, XapaKTePHBIX KAUYECTBEHHBIX PEaKIHil.
A4YeCTBEHHBIC pEaKlUu Ha Cyb(ar-, KapOoHAT- U XJIOPU/-AHHOHBI, Ha P 4
KaTHOH aMMOHUS
JIP 7
Pasznea 4. CTtpoeHue u CBOMCTBA OPraHMYeCKHUX BELIECTB 12 OK 01
IIK 3.6
Tema 4.1. | Cooeporcanue yuebHo2o mamepuana 2 Pabota c
Kaaccuduxanus, . KOHCIIEKTOM JIP 1
CTpOeHHe u | IlosiBneHue n pa3BuTHE OPraHMYecKol XUMUM Kak Hayku. IIpeamer JEKIUH ’
HOMEHKJIATypa OpraHMYEeCcKOil XUMUU. MecTo U 3HaUYeHUE OPraHNYeCKOW XMMHH B JIP 2
OpraHu4YecKuxX CUCTCMC CCTCCTBCHHLIX HAYK.
BeIlleCTB JIP 3
XUMUYECKOE CTPOSHHUE KaK MOPSIOK COSTMHEHHSI aTOMOB B MOJICKYJIC
COIJIACHO UX BaJIEHTHOCTH. OCHOBHEIE IIOJIOXKEHHS TEOPHU JIP 4
XHMHYECKOTO CTPOCHUS OPraHMYecKuX coeaunenuii A.M. byrieposa.
VIIepoHblii CKENET OPraHNnIeCKOW MOJIEKYJIBL. 3aBUCHMOCTh CBOMCTB JIP 7
BEIIECTB OT XUMHUYECKOTO CTPOCHUS MOJICKYIT. VI30MepHsi 1 H30MepBHI. TP 10
Ilpakxmuueckue 3ansamus 2 Pemenue 3aganui
Homenknatypa opraHu4ecKuX COSTUHEHHUH OTICTbHBIX KJIacCOB
(HachIIIeHHbIE, HEHACHIIIIEHHBIE M APOMATUUYECKUE YTIIEBOJOPO/IBI,
CIUPTHI, (PEHOINBI, albACTUIbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIP.)
CamocmosmenvHas paboma obyuaowuxcs 2 Pemenue 3ananui

[Tonsatue o pyHkumoHanbHO rpynmne. Pagukan. Ipunnumns
KJIacCU(UKALIUN OPraHUYECKUX COeAMHEHUN. MexayHapoaHas
HOMEHKJIaTypa U NPUHIMIIBI HOMEHKIATYPBl OPraHUYECKUX
coenunenuil. [Tonstue 06 a3oTcomepkalinx COeTUHEHHUSX,
OMOJIOrMYECKH aKTUBHBIX BellleCTBax (yrieBojax, KUpax, OenKax u
7p.), BBICOKOMOJIEKYJIIPHBIX COETUHEHUSAX (MOHOMED, IOJIHMED,
CTPYKTypHOE 3BeH0}§




Tema 4.2. CsoucrBa | [I[pakmuyeckue 3anamus Pemenue 3ananun OK 01
OpPraHu4YecKux . .
cOeMHEeHMit CBoiicTBa OPraHM4YECKUX COCTUHEHUN OTACIIbHBIX KIAaCCOB OK 02
(TpuBHaNbHAS U MEXAYHApOAHASI HOMEHKJIATYPa, XUMHUECKHE
CBOJMCTBA, CIIOCOOBI TOJTy4IEHNs ): IPEEIbHBIE (AIKaHbI U OK 04
LUKJIOAJIKAHbI ), HETIPEeIbHbIC (QTKEHbI, AJIKUHBI U aJIKaIUEHbI) U K 3.6
apoMaTHYeCKHe YIieBOIOPOAbI, CIIUPTHI U (EHOIIbI, KAPOOHOBBIE :
KHUCIIOTHI ¥ 3(DUPBI, AJIbJIETU/IBI U KETOHBI, aMUHBI 1 AMHHOKHUCIIOTHI, TP 1
BBICOKOMOJIEKYJISIPHBIE COeITMHEHUS. 3aaHusl Ha COCTABIICHUE ’
YpaBHEHHI XMMHUECKUX PEaKIHii C yYaCTHEeM OpraHU4YeCKHX BEUIECTB JIP2
Ha OCHOBaHUU UX COCTaBA U CTPOCHUS P 3
Jlabopamopnvle 3auamus CocraBieHue
oT4éTa JIP 4
Jlabopamopnas paboma “lIpespawenus opeanuueckux eeujecma npu
Hazpesanuu". JIP 7
[Tonydyenue sTUIEHA U U3yYEHUE €ro CBOMCTB. MoienupoBanue JIP 10
MOJICKYJT U XUMHYECKHX IPeBpalleHUd Ha IPUMEpe dTaHa, STUIICHA,
arieTusieHa u JIp
JlabopamopHnvie 3anamus CocraBiieHue
oTuéTra

Jlabopamopnas paboma «Kauecmeennvle peakyuu Ha omoeibHbvle
KIACCbl OP2AHUYECKUX 8EUeCTE).

[IpoBeneHne Ka4eCTBEHHBIX PEAKITUI, UCITOB3YEMBIX JIJIS
OoOHapyKEeHHsI OPraHUYECKUX BEUIECTB PA3TUYHBIX KJIACCOB: (PEHOTIOB,
aIbJICTHJIOB, KpaxMala, YKCYCHOM KUCIIOThI, aMUHOKHCIIOT, OEJIKOB U
ap. Onucanue HaOMIONAEMBIX SBJIEHUI U COCTABIEHUE XMMHYECKHX
pEaKIuii u cxem.

Camocmosamenvras paboma o6y4aowuxcs

[IpenenbubIe yraeBOAOPOABI (AJIKAHBI U IMKJIOATKAHbI). [ opeHue
ME€TaHa KaK OJIMH U3 OCHOBHBIX UICTOYHUKOB TEILJIa B TPOMBIIIJIEHHOCTH
1 ObTy. CBOMCTBA MPUPOJIHBIX YTIIEBOJOPOIOB, HAXOKICHUE B IPUPOJIC
Y IPUMEHEHNE aJIKaHOB;

HenpenenbHubie i_‘aJ'IKeHI)I, QJIIKUHBI U aJIKaIMEHBl) U apOMaTUYECKue
yrieBofopoasl. I'opeHue aneTuinena Kak UICTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJI1 CBAPKU U PE3KHA METAJIIOB

Kucnoponconepxkariue coenquaenust (CiupThl U PEHOIBI, KAPOOHOBBIE
KHUCJIOTHI ¥ 3(PHUPBI, alTbIETHABI U KETOHBI, )KUPBI, YTIIEBOIBI).
[IpakTHieckoe MpUMEeHEHNE ITUICHTIUKOIIA, TIUIepuHa, GeHoma.
IIpumenenne GpopManbaernia, aneTaabAeruia, yKCyCHOM KUCTIOTBI.

blJIa KaK COJIM BBICIITUX KapOOHOBBIX KUCIOT. Mororue cBoicTBa
MBbLIa

A3soTcoaepsKalie CoeIMHEHMS (aMUHBI 1 aMMHOKHCIIOThI, OCJIKH).

Pemenue 3amanni




BricOKOMOUIEKYIISIpHBIE COCIUHEHUS] (CHHTETUYECKUE U OMOTIOTUYECKHU-
aKkTHBHbIE). MOHOMED, NOJIMMED, CTPYKTYpHOE 3BeHO. [lonnmepuzanus
JTHJIEHA KaK OCHOBHOE HAIIPABJICHUE €r0 UCIOJIb30BAHUA.

['enernueckas cBs3b MEK]y KJIaCCAMU OPraHUYECKUX COCIMHEHUMN

Tema 4.3. Jlabopamopnvle 3anamus Cocrasienue OK 01
s . oTyéra
Nnentuduxanus Jlabopamopnas paboma: “Hoenmugurayus opeanuiecKux coeouneHu OK 02
OpPraHUYecKux OMOENbHBIX KACCO8
BELIeCTB, nx . OK 04
3HAYEHHE n | UnenTudukanus opraHnyecKMx COeTMHEHUH OT/IENbHbIX KI1accoB (Ha
NpHMeHeHMHe B | IPUMEPE ANbAETUIOB, KPaXMaja, yKCyCHOM KHCIIOTHI, OEIKOB U T.II.) C 1K' 3.6
OBITOBOI W | UCIIOJIb30BAHUEM HX (PU3UKO-XMMHYECKHX CBOMCTB M XapaKTEPHBIX P 1
IPOM3BOICTBEHHOli | KAYECTBEHHBIX peakumid. Jlenarypanus Genka 1pu HarpeBaHum. ’
AESITETLHOCTH Y€ LiBeTHBIE peakuuy O€nKOB. BOZHMKHOBEHNE aHATTMTHYECKOTO CUTHATIA C JIP 2
TOYKH 3PEHHS XMMHYECKHX IIPOLIECCOB IIPH NPOTEKAHMH Ka4€CTBEHHOM
peaKIuu, MO3BOJISIONICH HICHTH(PUITUPOBATE MPEIOKCHHBIE JIP 3
OpraHUYECKHE BEIIECTB
JIP 4
JP 7
Pa3zpgea S. PacTBOpbI OK 01
OK 02
Cooepoicanue yuebHoeo mamepuaid Pabota ¢
KOHCITEKTOM OK 07
PactBopenue kak pusuko-xumuyeckuit mporecc. PactBopsl. CiocoObt K 3.6.
MIPUTOTOBIIEHUS pacTBOPOB. PacTtBopuMocTs. MaccoBast 10 TP 1
pacTBopeHHOT0 BemecTBa. CMBICH MOKa3aTeNs IpeaeiabHO JOMYCTUMOM ’
KOHIIEHTPAIIUU U €T0 UCTIOJIb30BAHKE B OIIEHKE SKOJIOTHYECKON JIP 2
0€30MaCHOCTH. JIP 3
Tema 5.1. JIP 4
[TpaBusa 3KOJIOTHYECKH 11€TIECO00PA3HOTO TTOBEACHUS B OBITY U
IlonsTue 0 | TPYJIOBOM JEATEILHOCTH B IIEJISX COXPAHCHHS CBOETO 37I0OPOBBS U JIP 7
pacTBopax OKpPY’KaroIllel MPUPOTHOM CPeJIbl; ONMTACHOCTh BO3/IEUCTBUS Ha )KUBBIE JIP 10
OpPTraHHU3MBI OTIPE/ICIICHHBIX BEIIECTB.
Pemenue nmpakTHKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3aJJaHUI Ha
PacTBOPBI, UCTIONB3YEMbIEC B OBITOBOI U IPOU3BOJICTBEHHON
NS TeTbHOCTH YeJIOBEKa
CocraBieHune

Jlabopamopnvie 3anamus

oTuéTa




Jlabopamopnas paboma «IIpucomosnenue pacmeopogy.

[IpuroTroBneHue pacTBOpOB 3aJaHHOMN (MaccoBOM, %) KOHIIEHTpaLuu (¢
MPAKTUKO-OPUEHTHPOBAHHBIMU BOTIPOCAMH) U OIIPEACIICHUE CPEIbI
BOJIHBIX PAaCTBOPOB.

Pa3neu 6. Xumus B ObITY M IPOM3BOACTBEHHOM JeSITeIbHOCTH YeJI0BeKa 2 OK 01
OK 02
2 Pabora c
KOHCIIEKTOM OK 04
OK 07
Cooepoicanue yuebHoeo mamepuaid
IIK 3.6
Hogelimume 1oCTHXEHNSI XUMUYECKOW HAYKA U XUMUYECKON P 1
Xumust B ObITY M | TeXHOJIOTUH. Posib XuMuM B 00€CieYeHUH YKOJIOTHUECKOM,
NPOU3BOJACTBEHHOH | YHEPreTUUECKON U MUIEBON 0€301aCHOCTH, Pa3BUTUH MEAULIUHBL. TP 1,
AeATeJbHOCTH [IpaBuna moucka u aHajaM3a XUMHUYECKOW HHPOPMALIUU U3 Pa3IMYHbIX JIP 2
YyeJI0BeKa MCTOYHUKOB (Hay4yHasi 1 y4eOHO-Hay4yHasl JUTeparypa, CpeJicTBa JIP 3
MaccoBoi nHpopmanuu, cets IHTepHeT) P 4
JpP 7
JP 9
JIP 10
Koncynbranum no yueOHo#i Jucuuninge 2
IIpomexyTouHas aTTecTanus 2
Bcero: 92




3. YCJIOBUs PEAJIMBALIAN PABO‘IEI?'IUHPOFPAMMI)I
OBIIEOBPA30OBATEJIbHOU YYEBHOU JUCIUAIIJIMHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPHAIbHO-TEXHUYECKOMY 00ecedeHn 1o
Peanmauml nporpamMmbl JUCHUTITIIIMHBI TpGGyCT HaJIU4us:

Y4yeOHOro kabmnera EcTrecTBeHHOHAYYHOI0 HMKJIA

(vkaszvieaemces naumenosanue)

JlabopaTropmii EcTrecTBeHHOHAYYHOI0 LMKJIA

(vkazviearomes npu Hanuyuu)

Oo0opynoBanne yueOHOro kabunera:

1. Ta6muua Menneneesa,

2. Tabnuia pacTBOPUMOCTH

3. YueOHbIe GUITBMEI

4. Iudposbie 00pa3oBaTeIbHbIC PECYPCHI

Texnuueckue cpeacTa 00yYeHHUs:
1. KomneroTep ¢ ycTpoiicTBaMH BOCIIPOU3BEIEHUS 3BYKA,
2. Ilpunrep,

3. MynpTUMEINa-IPOEKTOP C IKPAHOM.

Oo6opynoBanue jJadopaTopum U padounx MecT JadopaTopuu

MEH3YpPKH, MUMETKU-KANEIbHUIIbI, TEPMOMETPBI, MUKPOCKOIL, JIYIIbl, IPEIMETHBIE U TOKPOBHBIE
CTeKJIa, IUTaHILETHI [T KaleJIbHbIX peaklui, (uabTpoBaibHas Oymara, IpOMbBIBAJIKH,
CTEKJISTHHbIE IPOOUPKH, PE3NHOBBIE MPOOKH, POHAPUKHU, HAOOP PEAKTUBOB, CTEKJISTHHBIE
MAJOYKH, IITATUBBI IS TPOOUPOK; MEPHBIE IIMIIMHPHI, BODOHKH CTEKJISIHHBIE, BOPOHKHU
nenutenbHble auHIpuyeckue (50-100 mi), CTynKu ¢ necTUkoM, GpaphopoBbIe YaIlIKH,
NUHIETHI, GHIBTPbI OyMakHbIe, BaTa, MapJisl, YaCOBbIE CTEKJIA, ANEKTPOIUIUTKH, JJaOOpaTOpHbIE
IITaTUBBI, CIIUPTOBBIE TOPEJIKH, CIMYKH, TPUOOP /IS MOTydeHHs ra30B (WK npodupka ¢
ra300TBOJHOM TPYOKOM), IepkKaTeiu i IpOOUPOK, CKIISIHKU JJIsl XpPaHEHUS] pEaKTHBOB,
paszaTouHble JOTKH; XuMuueckue crakansl (50, 100 u 200 mn); mnarenu; MUHLIETHI; TUT€JIbHbIE
IIMIIIBL; CEKYHJIOMEpHI (TaiiMepsl), MepHble Tpobupku (Ha 10—-20 mi1) u MepHbIe KososI (25, 50,
100 u 200 mi), BoasiHas 6aHs (WJIM TEPMOCTAT), CTEKJISTHHBIE TTAIOUKH; KOHUYECKUE KOJIOBI TS
tutpoBanud (50 u 100 mu1); MHAMKATOPHBIE TOJIOCKU st onipeneneHus pH u ctangapTHas
WMHAMKATOpHAs 1IKaJla; YHUBEPCAIbHBIN UHANKATOP; nuneTky Ha 1, 10, 50 M (nam 1o3aTopsl Ha
1, 5 u 10 mu1), OrOpeTKH Ui TATPOBAHUS, MEAUIMHCKUE mpuiel Ha 100—150 i,
nabopaTOpHBIE W/WJIH aHATUTHYECKHE BeChl, pH-MeTphl, CymmibHbIN mKad, U Ap. 1adbopaTopHOE
obopyoBaHue.
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3.2. UudopmanuonHoe odecriedeHne 00y4eHus

OcHOBHbBIE HCTOYHHKH:

1.

labpuensu O.C. Xumus : TeCThl, 33Jja41 U yIpakHeHUs : yaeOHoe nocooue mis CITO /
O.C. TI'abpuensn, I'.C. JIsicoBa. - 9 u3a.- M. : OULI Akanemus, 2023. - 336 c.

Pymsutuc I'.E. Xumus : 6a3oBbiii ypoenb : yueOHuk mis CIIO / I'.E. Pymsutuc,
O.I". ®enpaman. - 2 uza. - M. : [Ipocsemenue. 2025. - 336 c.

Xumus: EctectBeHHO-HayuHbli mpoduib: yueOHuk mma CIIO / mom pen. O.C.
I'abpuensn. - 2 uzn.- M. : OULL Akanemus, 2024. - 400 c.

Pymsutuc, I E. Xumus : 0a30Bblii ypOBEHb : Yy4e€OHUK JUIsi OOpa30BaTECIIbHBIX
OpraHu3aluii, pean3yoImX o0pa3zoBaTenbHbIC IIPOrpaMMbl CpEIHEro
npodeccuonansuoro obpazosanus / I'. E. Pymsutuc, ®. I'. ®enpaman. — 3-e usz., crep.
- Mocksa : IIpocemenue, 2026. - 339 c. - ISBN 978-5-09-134959-7. - Tekcr :
anexktpounsiid. - URL: https://znanium.ru/catalog/product/2267289

Amnapues, A. 1. O6mas u Heopranuveckass XuMusi. JIJabopaTOpHBIil IPAKTHKYM : YIEOHUK
g By3oB / A. U. Anapues, A. A. Kazakosa, JI. B. llleBHunpiHa. — 2-¢ u31., UCIp. U
non. — Mocksa : U3gatensctBo FOpaiit, 2026. — 160 c. — (Briciee o6pa3oBanue). —
ISBN 978-5-534-04608-3. — Tekct : snextponHslii // OOpa3oBatenbHas miaaTdopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/585258

KmtoeB, M. B. Oprannueckas xumusa : ydeOHOe TmocoOWe JJsi CpEeIHEero
npodeccuonanbHoro obpasosanus / M. B. Kmoes, M. I'. A6xymmaeB. — Mocksa :
WznarensctBo FOpaiit, 2026. — 202 c¢. — (IIpodeccuonansuoe obpazoBanue). — ISBN
978-5-534-21080-4. — Texkcr : anekrponHbid // Obpa3oBarenbHas miaardopma FOpaiiT
[caiir]. — URL.: https://urait.ru/bcode/588765

HoBokmianoBa, A. JI. Opranmueckass xumusi. TecThl : Y4EeOHUK JUIsI CPEIHETO
npodeccuonansuoro obpazosanus / A. JI. HoBokmanoBa. — Mocksa : M3naTenscTBo
Opaiit, 2025. — 41 ¢. — (IIpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-
14158-0. — TexkcT : anexTpoHHbIN // OOpa3oBarenbHas miuatdopma FOpaiit [calfT]. —
URL.: https://urait.ru/bcode/567618

Pageukwuii, A. M. Xumus : 6a30BbIif ypOBEHb : TPEHUPOBOUYHBIE U IPOBEPOUYHBIE PAOOTHI :
ydueOHOe mocoOue, pa3pabOTaHHOE B KOMIUIEKTE C y4eOHHUKOM JUisi 00pa3oBaTeNIbHBIX
OpraHu3aiyii, peanusyomux oodpazosarenabHbie TporpaMmel CITO / A. M. Panenkuit. —
2-¢ m31., crep. - Mocksa : [Ipocsemenue, 2025. - 81 c¢. - ISBN 978-5-09-138955-5. -
Tekcr : anextponnsiit. - URL: https://znanium.ru/catalog/product/2267298

Cysopos, A. B. Obmas u Heopranuveckass xumus. Bormpocsl u 3agaun : ydeOHUK IS
cpenHero npodeccuonanbHoro oopazopanusi / A. B. CyBopos, A. b. Hukonbckuit. — 2-¢
u3n., ucnp. u gpon. — MockBa : M3marensctBo HOpaitt, 2026. — 309 c. —
(ITpodeccuonanproe obOpazoBanue). — ISBN 978-5-534-07903-6. — Texkct
anexkTpoHHeld // OOpaszoBarenbHass minatdopma  FOpaitt  [caiit]. — URL:
https://urait.ru/bcode/586549
JlonoTHUTEeIbHbIE UCTOYHUKH
Amapnes, A. 1. Obmias xumus : yaeOHoe mocoOue i CpeaHero MpodecCHOHATBHOTO

obOpazoBanms / A. U. Anapues, JI. I. Adponuna. — 2-e u3n., ucnp. u gon. — Mocksa :
WznatensctBo FOpaiit, 2025. — 123 c. https://urait.ru/index.php/book/obschaya-himiya-
558158

BumiBkos, A. A. Opranndeckast XumMusl. 3aauil U YIPaKHEHUS ;| YIeOHUK IJIsi CPETHETO
npodeccuoHaibHOr0 oOpazoBanus / A. A. BmmuBkoB, A. B. IlectoB ; mox Hay4dHOM
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penakmueit B. 5. CocnoBckux. — MockBa : UsnarensctBo HOpaiit, 2025. — 344 c.
https://urait.ru/book/organicheskaya-himiya-zadachi-iuprazhneniya-562985

3. T'muaka, H. JI. O6mas xumus : yaeoHuk ais By3oB / H. JI. ['muuka ; mon pemakiueit B.
A. TlonikoBa, A. B. ba6koBa. — 20-¢ u3a., nepepab. u mon. — Mocksa : M3narenscTBo
HOpaiit, 2025. — 717 c. https://urait.ru/book/obschayahimiya-569090

4. HuxutunHa, H. I'. O0mas u HeopraHn4eckast XuMus: TEOPETUYECKUE OCHOBBI : YYEOHUK U
NPaKTUKYM I cpenHero npodeccuoHansHoro obpaszoBanus / H. I'. Hukuruna, B. U.
I'peGenbkoBa. — 2-¢ u3a., nepepad. u gomn. — Mocksa : M3znarensctBo KOpaiit, 2025. —
199 c. https://urait.ru/book/obschaya-ineorganicheskaya-himiya-teoreticheskie-osnovy-
563371

5. Xwumus. 3agauHukK : yaeOHOE TTocoOme sl CpeaHero mpohecCuoOHaTLHOr0 00pa3oBaHus /
oz obmeit penakiueit I'. H. daneeBa. — Mocksa : M3narensctBo HOpaiit, 2025. — 238
c. https://urait.ru/book/himiyazadachnik-561902

HNHuTepHer - pecypcesbi:

www.pvg.mk.ru (omummnuana «Ilokopu BopoObeBsI TOPEI»).
www.hemi.wallst.ru (O6pa3oBarenbHbIN CAUT ISl HIKOJIBHUKOB «XUMUSY).
www.alhimikov.net (OGpa3oBareabHBINA CAUT ISl ITKOJIBHUKOB)
www.chem.msu.su (DnekTpoHHast GubIMOTEKA 110 XUMHUU).

www.enauki.ru (M{HTepHET-U3AaHue sl yunuTeneil «kECTeCTBeHHbIE HAyKH» ).
www. 1september.ru (MeToauueckas razera «IlepBoe ceHTIOPS»).
Www.hvsh.ru (xypran «XuMus B IIKOJIEY).

www.hij.ru (xypHaI «XUMHS U KUZHBY).

www.chemistry-chemists.com 351eKTpOHHBIN XypHaT « XUMHUKH U XUMHSD

CoNoR~ LN E
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https://urait.ru/book/himiyazadachnik-561902

5. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUSI
OBIEOBPA30OBATEJIbHOU YYEBHOU JUCIUIIJIMHBI

Oob6masi/mpodeccnoHabHasA
KOMIIeTeHIUS

Pazpen/Tema

Tun OLICHOYHBIX
MeponpusTUsl

OK 01

P1,Temal.1,1.2
P.2Tema2.1,2.2

P.3 Tema3.1,3.2,3.3
P.4Tema4.1,4.2,4.3
P.5, Tema 5.1.

P.6

OK 02

P1,Tema 1.2

P.3 Tema 3.1,3.2,3.3
P.4Tema4.2,4.3
P.5, Tema 5.1.

P.6

OK 04

P.2 Tema 2.2
P.4Tema4.2,4.3
P.6

OK 07

P.5, Tema 5.1.
P.6

[1IK 3.6

P.2 Tema 2.2

P.3 Tema 3.1, 3.2, 3.3
P.5, Tema 5.1.

P.6

- YCTHBIH OMpOC;

- (ppoHTANTBHBIN OTIPOC;
OIICHKA

NPaKTUYECKUX padoT;

- OLICHKA TECTOBBIX
3aJlaHUN

- HaOJI0IeHNE 3a
BBITIOJTHEHUEM
MOTHBALIMOHHBIX 3aJlaHUH U
MPaKTUYECKON pabOThI
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