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Pabouasa nporpamma paspa6ortaHa ¢ ydyetom ®FOC COO (npukaz MuHobpHaykum Poccum ot
17.05.2012 r. Ne 413, C W3MEHEHVUAMM W [AOMOJAHEHMAMM) W TpeboBaHuii S®rOC CMO no
cneynanbHocTn 26.02.03 CyaoBOXAeHWE, YTBEPXAEHHOro npukasom MUWHUCTEPCTBOM MPOCBELLEHUA
Poccuitickoin depepaumm ot 12 gekabpsa 2024 r. Ne 872, ¢ yuyétom TpeboBaHW MexayHapoaHOM
KOHBEHLMM 0 NOATOTOBKE W AUMIOMUPOBAHUN MOPSAKOB U HECeHUM BaxTbl 1978 roga ¢ nonpaskamu.

OpraHusaunsa-paspabotumnk: [ocyfapcTBeHHOe OKOKeTHOe npodeccMoHanbHOe 06pa3oBaTenbHOe
yupexgeHue Pecnybnunku KpbiM «KepuyeHCKUIA MOPCKOM TEXHUYECKUIA KONNeLX»

Pa3paboTumnku:

Mopo3sosa JTliogmuna HukonaesHa, npenogasatens 6N OY PK «kKMTK».

Mporpamma paccmoTpeHa U ofo6peHa Ha 3acefaHun MO

npenogasaresieil eCTECTBEHHO-MATEMATUYECKUX LUCLUMNIIVH,

cneymansHocTen 46.02.01 [JoKymeHTaLNMOHHOe obecneyeHmne yrnpaBieHUs 1 apxXxmBoBeeHMe,
43.02.17 TexHONOrna MHAYCTPUM KPacoThl

MporpamMmma peKoMeHA0BaHa K YTBEPXAEHUIO Ha 3acefaHuu
MeTtoguyeckoro coseta NbNOY PK «KMTK»

Mpotokon Ne 5 oT «30» masa

Mpeacepatens MC y — W.B. XXurnnwuii



COAOEPXAHWE

OBLAA XAPAKTEPUCTUKA PABOYEW MPOrPAMMBbI
OBLEOBPA30OBATE/NIbBHOW ANCUUMINHDI

CTPYKTYPA N COLEP>XAHWE OBLLEOBPA30OBATE/IbHON
AVCUUNNNNHBI

YCNOBUA PEANN3ALNN PABOYE MPOITPAMMbI
OBLEOBPA3OBATE/IbLHOW ANCLUNVHBI

KOHTPOJIb N OLLEHKA PE3YJIbTATOB OCBOEHWA
OBLULEOBPA30OBATE/IbHOW ANCLUMAVHBI
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1. OBWASA XAPAKTEPUCTUKA PABOYE OBLLEOBEPA3OBATE/IbHOW
ANCUNNNNHDBI
0oA4.07 XNMKNA
1.1. MecTo AMCUMNANHBI B CTPYKTYPE OCHOBHOI NpodeccMoHanbHOM obpasoBaTe/ibHOMN
nporpaMmmbl
Ob6uweobpasoBartensHas gucuymnamHa OL,.07 «Xumus» aBnseTcs 0653aTeNbHON YacTbiO
06L1e06pa3oBaTeNIbHOMO LIMKNa 06pa3oBaTe/ibHON NporpaMmebl B cooTBeTcTBUM ¢ PTOC CI10

cneynanbHocTn 26.02.03 CypoBoxgeHue

Llenn n nnaHnpyemble pe3ysibTaTbl OCBOEHUA ANCLUUMIINHDI:
1.2.1 Lenb aucumnnamnHbl

CopepxxaHve nporpammbl 06U eobpasoBaTenbHON gucumunanHel OL.07 «XuMus» HanpaBneHo Ha
[JOCTVDKEHWE pe3ynbTaTOB ee WM3yyYeHUs B COOTBETCTBUM C TpeboBaHuamm ®rOC COO c y4yeToMm
npodgeccuoHanbHoOM HanpasneHHocTn ®rOC CIoO.

3agayu gUCUUNMINHBI:

1) chhopMupoBaTb MOHMMAHME 32KOHOMEPHOCTE MNPOTEKAHUA XUMWUYECKUX MpOLLeccoB U
SBNEHUA B  OKpyXawoulein cpefe, LENOCTHONW HAy4yHOW KapTWHbI  Mupa, B3aMMOCBA3N U
B3aMM03aBMCUMOCTM ECTECTBEHHbIX HayK;

2) pa3BUTb YMEHWA COCTaBNATb (OPMYNbl HEOPraHMYecKUX U OpraHnYecKMx BeLLecTs,
YPaBHEHUS XUMUYECKUX peakuuil, 06bACHATb UX CMbIC/, UHTEPMPETMPOBaTh pe3y/bTaTbl XUMUYECKUX
9KCNEPUMEHTOB,

3) chopMmnpoBaTh  HaBblKM MPOBEAEHUS MPOCTEALINX XUMWUYECKUX IKCMEPUMEHTA/bHbIX
nccnegoBaHUin ¢ cobnogeHMemM npaBun 6e30MacHOro o06palleHus ¢ BellecTBamyM M 1abopaTOPHbIM
060pyA0BaHNEM;

4) pa3BUTb YMEHWA WCMOMb30BaTh WHMOOPMALMIO XUMWUYECKOTO XapakTepa W3 pasIMyHbIX
NCTOYHWKOB;

5) cchoopMunpoBaTb YMeHUS MPOrHO3MpoBaTb NOCNEACTBUSA CBOE AeATeNIbHOCTU U XMMUYECKUX
MPUPOAHBIX, 6bITOBLIX Y NPON3BOACTBEHHbIX NPOLECCOB;

6) chopmmnpoBaTb NOHWMaHWe 3HAYUMOCTU JOCTUDKEHUA XUMUYECKOW HayKW U TEXHONOMUA Ans
pasBUTUS COLMANbHON 1 MPOM3BOACTBEHHON cep.

1.2.2. TnaHupyemble pe3ynbTaTbl 0CBOEHWA  o06Weo6pa3oBaTe/ibHON  AUCLUNAUHBI B
cooTBeTCcTBMN C PIOC CI10O 1 Ha ocHoBe PITOC COO



Kog n
HanMeHOBaHMe
hopmmnpyembIx
KOMMeTeHL NI

OK 01. Bbibupatb
Cnocobbl peLleHns
3afau
npogeccrnoHanbHo
[eATeNbHOCTH
NPUMEHUTENBHO K
pasNyHbIM
KOHTeKCTaM

JINYHOCTHbIE

MnaHupyemble pe3ynbTaTbl 0CBOEHUS AUCUUNINHbI

O6Lwume

pe3ynbTaThl

[O/DKHbI OTpaXkaTb B YacTu:
TPYLOBOr0 BOCMUTaHUSA:

MeTanpegmeTHble

FOTOBHOCTb K TPYZY, OCO3HaHue

LLleHHOCTM mMacTepcTBa,
Tpygonobue;

rOTOBHOCTb K aKTWBHOIA
[eATENbHOCTM

TeXHO/0rNYecKoi n
couManbHOM HanpaBAeHHOCTH,
CNOCOBHOCTb  MHWULMUPOBATb,
nnaHnUpoBaTb n
CaMOCTOSITENIbHO BbINOMHATb

TaKylo LefTeNbHOCTb;
MHTEpec K pas/inyHbIM cdepam
npojeccMoHanbHoM
LeATeNbHOCTMW.

pe3ynbTaThl

AO/MKHbI OTpaXkaThb:

OsBnageHune YHUBEpPCanbHbIMU
yyYebHbIMK no3HaBaTe/IbHbIMU
JeNCTBUAMMN:

6a3oBble Nornyeckune

JeNcTBUA:

- CaMOCTOATENIbHO
(hopmynunposaTb n
aKkTyanusuposaTb  npobnemy,
paccMatpuBatb ee
BCECTOPOHHE;

6) 6a3oBble

yCTaHaBNMBaTb CYLLECTBEHHbIN
NPU3HaK WAM OCHOBaHUS Ans
CpaBHeHUs, Knaccudukaymm wu
06006LLEeHNS;
onpefenaTb
[eATENbHOCTH,
napameTpbl "
[NOCTUXEHMS;
BbISIBNATb 3aKOHOMEPHOCTU 1
npoTMBOpEYnA B
paccmaTpuBaeMblX SBMIEHUAX;
BHOCUTb KOPPEKTMUBbI B
NeATeNbHOCTb, OLleHUBaTb
COOTBETCTBME pe3ynbTaTtoB
Lenam, OLleHMBaTb PUCKN
nocneicTBUiA feATeNbHOCTM.
nccnefoBaTesibCKue

uenm
3ajaBaTb
KpuTepun  ux

AencTBuUSA:

BNnafeTb HaBblkamMn  y4yebHO-
nccnenoBaTebCKo n

OuncunnnnHapHble

AdvucunnnnHapHble
AO/MKHbI OTpaXkaTb:
NP6 01. chOPMUPOBAHHOCTb
npeacTaBneHuWiA: 0 XUMUYECKO
cocTaBnsoLLLein eCcTecTBEHHOHay4HO
KapTUHbI MMpa, POIN XUMUK B MO3HAHUK
ABNEHWIA NpPUPOAbl, B (POPMMPOBaAHMM
MbILUNEHUS W KyNbTypbl NWYHOCTU, e€e
(hYHKUMOHANbHOW rPamMoTHOCTH,
HEeo6XoANUMOM ans peLLeHns
NPakKTUYEeCKUX 3afay W 3KONOTUYECKM
060CHOBAHHOI0 OTHOLUEHUS K CBOEMY
3[0pPOBbIO 1 MPUPOAHOWA Cpeae;

pe3ynbTaThbl

NP6 02. BNageHue CUCTEMOVA
XUMUYECKMX 3HAHWIA, KOTOPas BKIKOYaeT:
ocHoBoMnonarawwme NOHATUS
(XMMmnyeckmnii 3M1IEMEHT, aTom,

3NeKTpoHHasa o06o0n04Kka atoma, s-, p-, d-
3N1eKTPOHHbIE 0opbuTann aTomOoB, WOH,
MOJIEKYNa, Ba/IeHTHOCTD,
3M1eKTPOOTPULLATENIbHOCTD, CTeneHb
OKWUCMNEeHNsA, XMMUYEecKasd CBA3b, MOJb,
MONIApHas Macca, MONAPHbIA  00bEM,
YIrNepoAHbIA  cKeneT, (YHKUMOHaNbHas
rpynna, pagukan, M30Mepus, W30Mepsl,
rOMOIOTNYECKINIA pag, roMosnoru,
yrnesoopoabl, Kucnopoga- n
asotcofepxatime coefMHeHNUS,
6uonornyeckn  akTMBHble  BeLLecTBa
(yrnesogbl, >Xupbl, 6efiKK), MOHOMEp,
nonumep, CTPYKTYpHOEe 3BEHO,
BbICOKOMOJIEKYNSAPHbIE coefuHeHNs,
KpucTtannmyeckas peLueTKa, TUMbI
XUMUYECKMX peakunin (OKUCNUTenbHO-
BOCCTaHOBUTE/bHbIE, 3K30-U
3HLOTEpPMUYECKME, peakumu WNOHHOro
06meHa), pacTsop, 3NeKTPONUTHI,
HE3NeKTPONINTHI, 3NEKTPONIUTUYECKaN
avccouymaums, OKUCNUTESb,
BOCCTaHOBUTE/Nb, CKOPOCTb XUMUYECKON
peakuun, XMMUYECKOe  paBHOBECUE),
TEOPUU U 3aKOHbI (Teopus XMMUYECKOro
CTPOeHUA opraHnyeckux sewects A.M.
ByTnepoBa, Teopus 3NeKTPONUTUYECKO

auccoymauumn, nNepuoamnyveckuii  3akoH
O.N. MeHpgeneeBa, 3aKOH COXpaHeHUA
Mmaccebl), 3aKOHOMEpPHOCTH,
CUMBO/INYECKWN I A3bIK XUMUW,
(bakTONOrnyeckue cBefleHus 0
CBOMCTBaX, COCTaBe, MOAYYEHUN W”
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NPOEKTHOWA fesTenlbHOCTH,
HaBblKaMu paspeLueHus
npob6newm;

BbIABNATH MPUYNHHO-
CNeACTBEHHbIe CBSA3M "
aKTyanusnpoBatb 3ajauy,
BblBUraTb rmnoTesy ee
peLeHns, HaxoAUTb apryMeHTbl
AnAa  [JokasaTeNnbCTBa  CBOWX
YTBEPXAEHNA, 3afaBaTb
napameTpbl 7 KpuTepum
peLleHus;

aHanM3npoBaTb MONyYeHHble B
xoge pelueHmns 3agaun
pe3ynbTaThl, KPUTUYECKM

oueHMBaTb WNX AOCTOBEPHOCTD,
nporHo3nposatb WU3MEHEHUE B
HOBbIX YCNOBUAX;

YMETb NEPEHOCUTbL 3HaHWA B

no3HaBaTe/bHYy0 7
NPaKTUYecKyto obnacTu
XU3HEAeATeNbHOCTU.

6e30MacHOM MCMNOJb30BaHUN BaXXHEMLLINX
HeopraHn4yecKunx " opraHmyecKux
BEWeCTB B OblITy ¥  MpPaKTUYeCKO
[eATeNbHOCTN YENOBEKa;

MP6 03. chopMUPOBAHHOCTb YMEHWIA
BbISIBNATb  XapaKTEPHble MPU3HAKKW WU
B3aMMOCBS3b M3YYEHHbIX  MOHATURA,
NPUMEHATL COOTBETCTBYIOLLME MOHATUSA
npyM OMUCaHWW CTPOEHUS W CBOWCTB
HeopraHM4eckKmx n OpraHn4ecKmx
BEWECTB N WX MpeBpaLLeHuii; BbIABAATb
B3aMMOCBA3b  XMUMUYECKUX 3HAHWUIA C
MNOHATMAMWU W NPeACTaBNEHUSMU APYTUX
eCTeCTBEHHOHaY4HbIX NPeAMETOB;

MP6 04. cHopMUPOBAHHOCTL YMEHWIA
MCNonb30BaTh HanmeHoBaHWA
XUMUYECKNX COefMHEHNN

MeX/yHapo4HOro coK3a TeopeTUYeCcKol
N NPUKNAAHON XUMUU W TPUBMA/bHbIE
Ha3BaHUA BaXXHEMLWNX BewecTB (3TU/EH,
aLeTuneH, rNNLEPUH, theHon,
(hopmanbgerng,  yYKCyCcHasi  KUCNOTa,
FNUWH, YrapHblil ra3, Yrnekucnblil ras,
aMMMaK, ralleHas W3BeCTb, HeralleHas
M3BeCcTb, MNUTbEBas cofa W [ApYrux),
COCTaBNATb POPMY bl HEOPraHNYECKUX U
OpraHM4YeckMx  BELLeCTB,  YpaBHeHus
XUMUYECKUX peakumnii, O06BLACHATL UX
CMbIC/; MNOATBeEPXAaTb  XapaKTepHble
XUMMYECKMe CBOICTBA BellecTB
COOTBETCTBYIOLWMMM 3KCNEPUMEHTAMU K
3anucsamu YPaBHEHUA  XUMUYECKUX
peakuuii;

MP6 05. cthopMUPOBAHHOCTL YMEHWIA
yCTaHaBNMBaThb NPUHaANEXHOCTb
N3YYEeHHbIX HeopraHM4yecknx n
OpraHMYecKnX BeLecTB K onpeaeneHHbIM
KnaccaM ¥ rpynnam  COeAWHEeHW,
XapaKTepn3oBaTtb nx cocTaB "
BaXKHeillMe CBOICTBA; onpeaensitb BUbI
XUMUYECKMX  CBA3e  (KOBafieHTHas,
MOHHas, MeTaN/IMyeckas, BOAOPOAHas),
TUNbI KpUCTanIn4ecKmx peLeToK
BELLECTB,; KnaccmuumnposaTb
XUMMYECKME peakuunm;

MP6 07. chopMUPOBAHHOCTb YMEHWUI
NPOBOAMTL pacyeTbl MO XUMUYECKUM
(hopMynamMm M ypaBHEHUAM XUMMUYECKUX
peakuuii ¢ NCNOMb30BaAHMEM (DU3NUYECKUX
BE/IMYMH, XapaKTepusyLmnx BewecTea ¢
KO/INYeCTBEHHOW CTOPOHbI: macchl,
obbema (HOpManbHble YCMOBUS) rasos.,
KONMYyecTBa BelLecTBa; WCNO/SIb30BaTb
CUCTEMHbIE XMMWYECKME 3HaHUS Ans
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OK 02. cnonb3oBatb
COBPEMEHHbIe
CpefcTBa NOMUCKa,
aHanusa u
NHTepnpeTaynu
NHopMauumn un
NH(OPMaLNOHHbIE
TeXHonoruu ans
BbIMOHEHUS 3aau
NpoghecCcnoHanbLHOM
LeATeNbHOCTY

OK 04. 3thhekTMBHO

JINYHOCTHbIE

pe3ynbTaTbl

OO/DKHbI OTpaXkaTb B YacTu:
LUEHHOCTWN Hay4YHOro nosHaHuA:

MeTanpegmeTHble

CHOPMMPOBAHHOCTb
MUPOBO33peHNS,
COOTBETCTBYHOLLENO
COBPEMEHHOMY YPOBHIO
pas3BuTuUA HayKu n
00LLLECTBEHHOW NpaKTUKMK,
OCHOBAHHOI0 Ha  gwuanore
KynbTyp, cnoco6CTBYyHOLLErO
OCO3HaHWID CBOEro MecTta B

NOAUKYNbTYPHOM MUPE;
COBEPLUEHCTBOBaHNE $A3bIKOBOI
N 4YnTaTeNbCKOM KyNbTypbl Kak
cpeacrtea B3aMMOeicTBMA
MeXAy NAbMW M NO3HaHWA
mupa.

pesynbTaThbl

AOJ/DKHbI 0TpaXaThb:

OBnafeHne  yHUBEpCalbHbIMU
yUYeOHbIMK nosHaBaTe/IbHbIMU
AeNCTBUAMMN:

B) paboTa ¢ MH(popMaLuei:

JINUHOCTHbIE

BNnafe€Tb HaBblKaMW NONy4veHUA

nHopMaLnM M3 UCTOYHMKOB
pasHbIX TUNOB,
CamMOCTOATENbHO OCYLLECTBAATb
Mouck, aHanus,
cucTemaTtmsanmio "
MHTEpNpeTauuo  MHGpopmaLum
pasnuyYHbIX BWAOB W  (opm
npeacTaBNeHNS;

c0o3[aBaTb TEKCTbl B Pa3/IMYHbIX
(hopmarax c yyeTom
HasHayeHWs UHGopMauum u
LleneBoil ayautopuu, Bbibupas
ONTUMAaNbHYO hopmy
npeAcTaBaeHNs "
BU3yanusauuu;

OLEHMBaTb LOCTOBEPHOCTb,

NernTUMHOCTb MHOpMaLnu, ee
COOTBETCTBME  NpPaBOBbIM WU
MOpanbHO-3TUYECKMM HOpPMaM;
BNafeTb HaBblKamu
pacrnosHaBaHuUs M 3alUTHI
NH(opMaumu,
NH(OPMaLMOHHOW
6e30MacHOCTU INYHOCTH.
pe3ynbTaThl

NPUHATUA  PeLleHNnin B KOHKPETHbIX
XMW3HEHHbIX CUTyaumsax, CBf3aHHbIX C
BeLLlecTBaMU U UX MPUMEHEHMEM.
AncunnnnHapHble (NnpeameTHbIE)
pe3ynbTaTbl U AO/IKHbI OTpaxaTb:

MnrPo6 06. BNafileHne  OCHOBHbIMU
MeTolaMn Hay4yHOro Mo3HaHWA BELLECTB
N XUMWUYECKUX ABNEHWIi (HabnwogeHwue,

n3MepeHue, 3KCNEPUMEHT,
MO/ennpoBaHue);
MP6 07. cHopMUPOBAHHOCTb YMEHWI

NPOBOAMTbL pacyeTbl MO XUMUYECKUM
(hopMynaMm © ypaBHEHUAM XUMUYECKUX
peakumii C NCMOMb30BaHNEM (DU3NYECKUX
BE/INUMH, XapaKTepu3yoLmnx BeLecTsa ¢
KO/IMYECTBEHHON  CTOPOHbI: Macchl,
obbemMa (HOpManbHblE YCNOBMA) Trasos.,
KONM4ecTBa BeLLeCTBA; MCMOMb30BaThb
CUCTEMHbIE XWMWYECKME 3HAHWUA AN
MPUHATUA  peleHnidA B KOHKPETHbIX
XU3HEHHbIX CUTyaLMsAX, CBA3AHHbIX C
BELLeCTBaMU 1 UX NPUMEHEHNEM;

MP6 08. cHopMUPOBAHHOCTL YMEHWIA
NMaHUPOBaTb W BbIMNOAHATL XUMUYECKUIA
3KCMEepPUMEHT (npeBpaLeHuns
OpraHN4ecKux BeLLeCTB NPW HarpeBaHuw,
noslyyeHne aTuaeHa W W3yYeHue ero

CBOMCTB, Ka4yeCTBEHHble peakuuyu Ha
anbaerngbl, Kpaxman, YKCYCHYHO
KUCNOTY; [feHaTypauus 6enkoB  npu

HarpeBaHuM, LBETHble peakuuu OENKOB;
NPOBOAMTL peakuuMy MOHHOro 06MeHa,
onpefenATb Cpefy BOAHbLIX PacTBOPOB,
KayeCTBEHHble peakuMM Ha cynbdaTt-,
KapboHaT- 1N X/I0PUA-aHNOHbI, Ha KaTUOH
aMMOHMSA; pellaTb 3KCNEPUMEHTasIbHbIE
3agayn  no Temam  "Metannbl" U
"HemeTannbl™) B COOTBETCTBUMM  C
npaBuaamm TeXHUKK 6e30MacHOCTM npu
obpateHum c BeLlecTBamMm 7
nabopatopHbIM 060pyA0BaHNEM;
npeacTaBNsATb pe3ynbTaTbl XMMUYECKOTO
3KCNnepuMeHTa B (hopMe  3anucu
YPaBHEHWI COOTBETCTBYHOLWMX peakuui
n (opMynupoBaTb BbIBOAbl Ha OCHOBe
3TUX pe3ynbTaToB;

NP6 09. cHopMMPOBAHHOCTb YMEHMUS
aHann3nposaThb XUMUNYECKYHO
NH(OpMaL M0, NOMYYaEMYK W3 pPasHbIX
NCTOYHWNKOB (cpepcTB MaccoBOWA
nHgopmaynmn, cetb VIHTEpPHET U Apyrue).

OucumnanHapHble (NpeamMeTHbIE)
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B3aMMO/EiCTBOBATb U
paboTatb B
KONNeKTMBe 1
KOMaHe

OK 07.
CopelicTBOBaThb
COXPaHeHuto
OKpy)Xatowel cpefpbl,
pecypcocbepexeHuto,
NPUMEHATbL 3HaHUSA 06
N3MEHEHUN Kinmara,
MPUHLMMbI
6epexxnnBoro
Npoun3BOACTBA,

3 (PeKTMBHO

OO/KHbI OTPpaXKaTb B HaCTwU:
rpaXkagaHCKoro BocnntaHuA:

MeTanpegmeTHbIe

FrOTOBHOCTb BECTU COBMECTHYHO
feATenbHOCTb B MHTepecax
rpaXkJaHCKOro o6LlecTBa;
yMeHMe B3aMMOAeNCcTBOBaTb C
coyManbHbIMW WMHCTUTYTamMn B
COOTBETCTBUMN C UX PYHKLMAMU
N Ha3HAYEHMEM.

pe3ynbTaThl

AO/MKHbI 0OTpaxkaTb:

OBnapfeHue

YHMBepPCa/bHbIMU

KOMMYHMWKaTUBHbIMMU
NeNCTBUAMMU:
6) coBMecTHas [eATeNbHOCTb:

OBnageHue

noHMMaTb W WCMOMb30BaThb
npeMMyLiecTsa KOMaHAHOW u
NHAMBMAYaANbHON paboThl;
NPUHMMaTb Leu COBMECTHOM
AeaTeNIbHOCTH,
OpraHu3oBbIBaTb 7
KOOpAMHMPOBaTb AEeNcTBMA Mo
ee [JOCTVKEHUIO: COCTaBNATb
nnaH AencTBUA, pacnpeaensito
ponM € YYEeTOM  MHEHWUN
YYaCTHUKOB obcyxpatb
pe3ynbTaThl COBMECTHOV
paboThl.

YHUBEpCanbHbIMU

PerynsiTMBHbIMU AeCTBUAMMN:

r NpuHATUME ceba un  Apyrux

nojen:

- NpUHUMaTb MOTMBbI "
aprymeHTbl ApYrux ngen npu
aHanmse pe3ynbTaToB
LEeATeNbHOCTY;

- npu3HaBaTb CBOE MNpaBO W
npaBo  Apyrux fwofein  Ha
OLLINBKN;

- pasBuBaThb CNoco6HOCTb
NoOHMMaTb MMP C NO3MLMUK
APYyroro 4yenoBeka.

JTN4YHOCTHbIE pe3ynbTaThl

OOJ/DKHbI OTpaXKaTb B HaCTu:
3KO/10Trn4yeCcKoro BOCNUTaHUA:

COPMNPOBAHHOCTb
3KO0TMYeCKOoM KY/bTYypbl,
NOHUMaHue BAINAHUNSA
couuanbHO-3KOHOMUYECKUX
npoweccos Ha  COCTOSIHMe
NPUPOAHOIA M couManbHOW

cpefbl, 0CO3HaHWUE rNo6banLHOro
XapakTepa 3KOMI0TMUYECKUX

pe3ynbTaTbl U LO/DKHbI OTpaXaTb:

NP6 08. chopMUPOBAHHOCTL YMEHMWIA
NMaHUPOBaTb W BbIMONHATL XUMUYECKUI
3KCMepuMeHT (npeBpalLeHuns
OpraHn4ecKunx BeLLecTB NPW HarpeBaHuw,
nonyyeHne 3TU/IEHA U  W3Y4YEHUE ero

CBOICTB, KAuyeCTBEHHble peakuunm Ha
anbaernbl, Kpaxman, YKCYCHYO
KUCNOTY; [feHaTypauus 6enkos  npu

HarpeBaHuMW, LBeTHble peakuun 6efiKOB;
NPOBOANTbL peakuunm MWOHHOro 06MeHa,
onpefensTb cpefy BOAHbLIX pPacTBOPOB,
KayeCTBeHHble peakuuMu Ha cynbdar-,
KapboHaT- 1 X10puA-aHUOHbI, Ha KaTUOH
aMMOHWA; pellaTb 3KCNepUMeHTanbHble
3agayn  no Temam  "MeTtannel" M
"HemeTannbl™) B COOTBETCTBMU  C
npaBuiaMmy TEXHUKKM 6€30MacHOCTU Npu
obpatleHnn c BeLlecTBaMu n
nabopaTtopHbIM 06opyaoBaHueM;
npeacTaBNATb pe3ynbTaTbl XUMUYECKOTO
aKcrnepumeHTa B (hopMe  3anucu
ypaBHEHWNIT COOTBETCTBYIOLLIMX peakLuii
n (opMynupoBaTb BbIBOAbl Ha OCHOBE
3TUX pe3ynbTaToB.

OucumnnnHapHsble (NpeamMeTHbIE)
pe3ynbTaTbl U JO/DKHbI OTpaXkaTb:

NP6 01. C(HOPMMPOBAHHOCTb
npefcTaBneHNA: 0 XUMMNYECKOW
cocTaBnstoLLei €CTECTBEHHOHAYUHOI

KapTUHbI MUpa, poin XUMUWN B NO3HAHUN
SBNEHUIA npupofbl, B (QopMuUpoBaHUK
MbILUMEHUS U KyNbTypbl /INYHOCTH, ee
(hYHKUMNOHaNbLHOM rpamoTHOCTH,
Heo6XxoaAnMOoli ans peLLeHuns
NPakTUYeCKMX 3afady W 3KONOTNYECKM



[leicTBOBaTh B
4pe3BblyaliHbIX
cuTyaumuax

MK 3.2. Cobnogatb
Mepbl
NPeaoCTOPOXKHOCTU
BO BPEMS NOTPy3KMN U
BbIFPY3KMN U
obpalyeHuns ¢
onacHbIMU U
BPEAHbLIMMN Tpy3amu
BO Bpems pelica

npob6newm;

- NnaHWpoBaHue 7
OCYLLLECTBNIEHNEe AelCTBUA B
OKpY)XaloLiein cpege Ha OCHOBe
3HaHMA  Ueneli  yCTOMYMBOrO
pa3BUTKA YENOBEYECTBA;

- aKTUBHOEe HenpusTue AeWCTBUNA,

MPUHOCALLUX Bpes
OKpY>XatoLLen cpeae;
- yMeHue MPOrHo3npoBaTtb

He6naronpusaTHbIE
3KONornyeckne  nocnefcTeus
npeanpuHUMaeMblX [eNCTBUNA,
npegoTepaLiaTb UX.
MeTanpegMeTHble  pe3y/ibTaThl
[AO/MKHbI OTpaXaTb:
OsBnageHune YHUMBEPCanbHbIMN
yyebHbIMU nosHaBaTe/IbHbIMU
JENCTBUAMMN:
B) paboTa ¢ MHopMaLunen:

- WCMoNb30BaTb cpefcTBa
NHOPMALNOHHBIX n
KOMMYHMKaLMOHHbIX
TeXHONOrni B peweHnn
KOTHUTUBHbIX,
KOMMYHWUKaTUBHbIX "
OpraHu3auMoHHbIX  33jady ¢
cobnogeHnem TpeboBaHui
3PrOHOMUKM, TEXHUKMN
6e3onacHocTH, TMINEHbI,

pecypcocbepexeHuns, npaBoBbIX
M 3TMYECKUX  HOPM, HOpM
MH(pOPMaLOHHO
6esonacHoCTH.
MpaKTUYecKnii onbIT B:
opraHusauuy HabnogeHus 3a
006paboTKOW HaBa/IOYHbIX,
ONacHbIX, BPeAHbIX U AAOBUTLIX
rpy3oB B COOTBETCTBUU C
MeXAYHapOoLHbIMU 1
HauMOHaNbHbIMW NpasmIamMmm
YMeHus:
MCNoNb30BaTh MEXAYHAPOAHbIe U
HauMoHanbHble HOPMaTUBHbIE
npaBoBble aKTbl MO NepeBo3Kam
OMacHbIX rpy30B cyfamu
3HaHus:
0COBEHHOCTU MEePEBO3KN XUAKNX
rpy30B Ha/IMBOM;
rpy3oBble OnepaLumn Ha TaHKepax;
cneynanbHble npasuia NepeBo3Ku
rpys3os;
npaeuna 6e3onacHoin 06paboTKum,
pasMeLleHns 1 KpenaeHus rpysos,

060CHOBAHHOI0 OTHOLLEHUA K CBOEMY
310POBbIO0 M NPUPOAHOW Cpese;

MP6 10. cdhopmMUPOBAHHOCTb YMEHWUI
cobnogatb  npaBuna  3KOIOTUYECKM
Llenecoo6pa3HOro noBeAeHNUs B ObITY U
TPYLOBON  feATEeNbHOCTM B Lenax
COXpaHeHus CBOEro  340pOBbA WU
OKpYXKatolLel NPUPOHONA cpefbl;
YyuUnTbiBaTb OMACHOCTb BO3JENCTBMSA Ha
XUNBble  OpraHun3Mmbl onpeAeneHHbIX
BEL,ECTB, MOHMMAs CMbICN MOKa3aTens
npeaenbHom JonycTumoim
KOHLEHTpauuu.

HaBbIK B:

opraHm3aunmn HabnwaeHns 3a

06paboTKOWV HaBafOUHbIX, OMACHbIX,

BpPeAHbIX U A40BUTbIX FPYy30B B

COOTBETCTBUUN C MEXAYHAPOLHLIMU W

HauMOHaNbHbIMW NpaBMIamMmm

YMeHune:

MCNONb30BaTh MEXAYHapOLHblE U

HauWoHaNbHble HOPMaTWUBHbIE NPaBOBble

aKTbl M0 MepeBO3Kam OMacHbIX rpy30B

cyfamu

3HaHue:

0COBEHHOCTY NepeBO3KM XULKUX TPy30B

HannBOM;

rpy3oBble onepayuu Ha TaHKepax;

cneyuanbHble NpaBua NepeBo3ku

rpys3os;

npaeuna 6esonacHoin 06paboTku,

pasMeLLeHns 1 KpenaeHns rpysos,

BK/IHOYas onacHble, A40BUTbIE N BPeAHble
9






2. CTPYKTYPA N COAEPXAHWE OBLLEOBPA3OBATE/IbHOWN ANCLUUMVHbI

2.1. O6bem gMCUUNINHBI U BUAbI Y4e6HOM paboThl
Bug y4yebHon paboThbl

O6bem o06pas3oBaTe/IbHON NporpaMmbl AUCUUMAINHBI

OcHOBHOe cofepxaHue

B T.M:

TeopeTnyeckoe obyyeHune

npakTU4eckKme 3aHATUA

nabopaTopHbIe 3aHATUS

MpoeccrnoHanbHO-0PNEHTUPOBAHHOE COZlepXKaHne (Cofep>KaHne NPUKagHoro
moaynsa)l

B T.4..
TEOpeTMUecKoe 06yyeHne
MPaKTUYeCcKne 3aHATUS

MpomexyTo4vHas atTecTaunsa (anddepeHunpoBaHHbIii 3a4eT)

O6BbeM B yacax

65

57

41

10

11



2.2. TemaTnyeckuii nnaH u cofepxaHue obuieobpasoBatenbHon gucunnaumHel ()4.07 XNUMUA

HanmeHoBaHMe
pasfienoB n Tem

1

CofepkaHue y4ye6HOro MaTepuana
nabopaTopHble N NPaKTUYECKUE 3aHATUSA

2

PA3OEN 1. TeopeTUYecKmne OCHOBbI XUMUN

Tema 1.1

OCHOBHbIE XUMUYECKUNE
MOHATUA U 3aKOHBbI,
CTpPOEeHMe aTOMOB
XUMUNYECKUX 3/IEMEHTOB

Tema 1.2
MeproamnyecKkunii 3aKoH n

Mepuofnyeckasa cucrema
XUMMUYECKNX 31EMEHTOB
[. . MeHpeneesa, nx
CBSI3b C COBPEMEHHOIA

Teopuel CTPOEHNs aTOMOB

Tema 1.3

CTpoeHue BellecTBa

M Npupoga XMMMYeCcKoi
cBA3n. MHoroo6pasue
BeLLecTB

Tema 1.4

OcHOBHOe cofepxXaHune

Cogep>kaHue y4yebHoro matepuana

1 Xwumundyeckunii aneMeHT. ATOM. AApo aTtoMa, U30TOMbl. INEKTPOHHasA
060104Ka. SHEpreTnyeckne ypoBsHu, NogypoBHN. ATOMHbIE opbuTanu, s-, p-,
d- anemeHTbl. OCO6EHHOCTM pacnpejesneHns 3IEKTPOHOB Mo opbuTansam B
aroMax 3/1eMeHTOB NepBbIX YeTbIpéx NepuoLoB. SNeKTPOoHHasA
KOH(Urypaumsa atomoB. OCHOBHbIE XMMUYECKNE 3aKOHbI

MpakTnyeckne 3aHATUA

1 T3 Ne 1. OCHOBHbIE KONIMYECTBEHHbIE 3aKOHbI B XMMUMN U pacyeTbl Mo
YPaBHEHUAM XUMUYECKUX peakL il

OcHoOBHOEe cofep>xaHune

MpakKTnyeckne 3aHATUA

1 M3 Ne 2. N3yyeHne NepuognYecKmx 3aKOHOMEPHOCTEN M UX B3aMOCBSA3M CO
CTPOEHMEM aToMOB

OcHOBHOe cofep>kaHue

Cogep>kaHue y4yebHOro matepunana

1 CrtpoeHue BewecTBa. Xummyeckas cBA3b. Buabl XMMUYECKON CBA3N
(KoBasieHTHasa HenonAapHaa ¥ NonspHas, OHHasA, MeTaninveckas).
MexaHn3Mbl 06pa30BaHNS KOBANEHTHON XMMWYECKON CBA3M (OOMEHHbINA 1
JOHOPHO-aKLEeNTOPHbINA). BogopoaHas cBA3b. BaneHTHOCTb.
O/eKTpooTpULATE/IbHOCTL. CTeneHb OKUC/EHUA. IOHbI: KATUOHbLI U aHUOHbI

MNpakrnyeckmne 3aHATUA

1 M3 Ne 3. CTpoeHuMe BewecTBa ¥ NpUpPoAa XMMUYECKOW CBSA3N

OCHOBHOE cofepXkaHue

O6beEM
yacoB

= W

N

N

MpodeccnoHanbl dopmMmupyembie
o- KOMMeTeHL NN
OpHCK 1lnponuuik
e

OKOlI

OKOl
OK 02

OKOl
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Knaccugmkayms,
N HOMeHKnaTypa
HeopraHMYyecknx BeLLecTB

Tema 15
Tunbl XMMNYECKUX
peakuuii

Tema 1.6

CKOpOCTb XMUYECKMNX
peakumii. XmMMn4yeckoe
paBHOBECUKE

Tema 1.7

PacTBopbl, Teopus
3NeKTPONNTUNYECKO
amccoumnanmm n NOHHbIA

CopaepyxaHue yuebHOro matepmana

1 Knaccugurkanma HeopraHMYeckux BellecTs. HoMeHkaTypa
HeopraHun4yeckux BewecTs (OKCUAbI, TMAPOKCUABI, KACNOTbI, COMKN), LecTBa
MOJIEKYIAPHOTO N HEMOJIEKY/IAPHOTO CTPOEHUSA. ArperatHble COCTOSHMNSA
BewlecTsa. Kpucrtannmyeckme n amopHble BelecTBa. 3aKOH NOCTOSAHCTBA
coCTaBa BeLecTBa. TUMbl KPUCTaNIMYECKMX PeLLIeToK (aToMHas,
MOJIeKyNsaipHas, NOHHasA, MeTaninyeckas). 3aBUCUMOCTb CBOMCTBA BELLECTB
OT TUNa KPUCTaNINYeCcKOn peLLéTKu

MNpakTnyeckne 3aHATUA

1 M3 Ne 4. HoMeHKnaTypa HeEOpraHM4YeCcKmnx BeLLLeCTB

OCHOBHOe cofiep>kaHue

Copfep>xaHue yyebHOro matepmana

1 Xwumndeckas peakums. Knaccmpukaums XMMnUYecKUxX peakunin s
HeopraHNM4ecKom 1 opraHNyecko XMMumn. 3aKOHbl COXPaHEHUS Macchbl
BELLEeCTBa, COXPaHEHWNS U MPeBpaLLeHns 3HePrum Npu XMMUYECKUX
peakLuax.

2 OKWTe/IbHO-BOCCTAHOBUTE/NbHbIE peakuun (YpaBHEHUS OKUCNEHNSA-
BOCCTaHOB/IEHUSA, CTeMeHb OKUCeHNSA, OKUC/INTENlb U BOCCTAHOBUTEb,
OKWCNINTENbHO-BOCCTaHOBMTE/IbHbIE peakunmn B Npupoae,
MPOV3BOACTBEHHbIX MPOLLeCCax U XU3HELeATENbHOCTU OpraHn3MoB)

OCHOBHOe cofep>kaHue

Cogfep>xaHue y4yebHOro matepunana

1 CkopocTb peakuuu, ee 3aBUCMMOCTb OT pPas/INYHbIX (PaKTOPOB: MNPUPOAbI
pearmpyroLimx BeLLecTB, KOHUEHTPpaLUN pearmpyroLwmnx BeLwecTs,
TemnepaTypbl ¥ NAOWAaAN peakLMOHHON MOBEPXHOCTU. TennoBble 3PGeKTbI
XUMMNYECKNX peakLUii: 3K30- N 3HA0TEPMUYECKUE peakummn. ObpaTtumMble
peakuunn. XnumMmunyeckoe paBHoBecue. ®akTopbl, BUAIOLWME HA COCTOAHNE
XUMUYECKOr0o paBHOBECUA (KOHUEHTpaLuns peareHToB Uan nNpoLyKToB
peakuuu, fasneHue, Temneparypa). MpuHumn Jle Watenbe

MpakTnyeckune 3aHATUA

1 M3 Ne 5. BanaHue pasnnyHbiX (hakTOPOB Ha CKOPOCTb XMMUYECKOW peakumm

OcCHOBHOe cofepxkaHue

Cofep>xaHue y4ebHOro matepuana

1 PactBopbl. Bugbl pacTBOpoB MO COAEPXaHUID PacTBOPEHHOrO BeLlecTBa.
PactBopuMocTb. TMOHATME 0O  AUCMepCHbIX cucTemax. VICTUHHbIE U

— R NN NN

=N AN N

OKOlI
OK 02

OKOl

OKOl
OK 02

OKOl
OK 02
OK 04
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0bmeH

KONnomaHble pacTBopbl. MaccoBas Jons BelwecTBa B pacTBope. MoHATME O
BOZOPOAHOM nokasatene (pH) pacteopa

AnekTponnTnyeckas guccoymauuns. CunibHble U cnabble 31eKTPONUTDI,
HE3NeKTPONNTbI. Peakuymm MOHHOTro 06MeHa

JlabopaTopHble 3aHATUSA

1

N3 Ne 1. MpurotosneHne pacTsopos

Pa3gen 2. HeopraHunyeckasa xumus

Tema 2.1 OcHOBHOe cofepkaHue
P U3NKo-XMMnYeckue Copfep>xaHue y4ebHoro matepuana

CBOMCTBA HEOPraHW4Yecknx 1
BeLLecTB

MeTtannbl. NonoxeHne meTannoB B MepnognyvecKon CUCTEME XUMUYECKMX
anemeHToB. OCOOGEHHOCTU CTPOEHMSA 3NEKTPOHHbIX 060/104eK aTOMOB
meTannos. O6wme Gusnyeckme ceoicTea metannos. Cniaebl MeTaN/0B.
ANeKTPOXMMUYECKNIA P HanpsHKeHUn MeTannoB. XWMWUYECKMe CBOMCTBA
BaXXHEMLWMNX MeTannoB (HaTpWid, Kanui, KanbUuin, MarHuii, antoMMHWMA, LMHK,
XPOM, >Xene3o, MeAp) M UX coefuHeHUin. O6wme cnocobbl NONyYeHUs
mMeTannoB. NMpuUMeHeHNEe MeTanoB B BbITY U TEXHUKE

Hemetannbl. [lonoxeHne HemeTannos B [lepuogmyeckoii  cucteme
XUMMYEeCKNX anemeHtoB [A.M. MeHgeneeBa U 0COGEHHOCTM CTPOEHMUSA
aToMoB. ®Pu3myeckme CBOWCTBA HemeTan/i0B. ANOTPONUA HemeTanioB (Ha
npumepe Kucnopoaa, cepbl, goctopa u yrnepoaa).

XUMUYeCcKne CBOMCTBA U NPUMEHEHME BaXXHENLINX HemMeTannoB (ranoreHos,
cepbl, a3oTa, (ocdopa, yrnepoga u KpeMHus) U X coefuHeHuii (OKCUA0B,
KUCNOPOACOAEePXKaLLMX KUCNOT, BOAOPOLHbIX COefMHEeHWUA). TMpuMeHeHune
BaXXHEMLUNX HEMETANNOB N UX COeLUHEHWNI

XuMunyeckme CBOWCTBA OCHOBHbIX K1acCOB HeOpraHWYeckux BeLLeCTB
(oKCnaoB, rMAPOKCMAOB, KWUCMOT, coneid u Ap.). [eHeTuyeckas CBA3b
HeopraHMYyecKnx BeLLeCTB, MpUHaANeXawmx K pas3iMyHbiM Knaccam
3aKOHOMEpPHOCTM B M3MEHEHUM CBOWCTB MPOCTbIX BELECTB, BOAOPOAHbLIX
COeVHEeHWUI, BbICLUMX OKCUAOB U TMAPOKCUA0B

MNMpaKTuyeckne 3aHATUA

1 T3 Ne 6. PU3MKO-XMMUYECKME CBONCTBA HEOPTraHNYeCKUX BeLLecTB
Tema 2.2 OCHOBHOe cofep>kaHue
NpeHTndurkaymsa NabopaTopHble 3aHATUSA

HeopraHN4ecknx BELLECTB 1

N3 Ne 2. NaeHTU(MKaLMAa HeOpraHNYeCKnX BeLLecTB

N

— O 0o

NN DN DN N

OK 07
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Pasgen 3. TeopeTUYeCKMe OCHOBbI OPraHUYecKom XMmmm
OcHOBHOE cofepxaHue
Copgep>xaHue yyebHOro matepumana

Tema 3.1

Knaccudukauums,

CTPOEHME W
HOMeHKnaTypa

OpraHN4YecKnx BELLECTB

Pasgen 4. Yrnesofopogabl

Tema 4.1.
Yrnesofoposbl
NpUpoAHbIe

n nx
NCTOYHUKN

1

MpegMeT OpraHNyeckon XMMnn: eé BOSHUKHOBEHWE, Pa3BUTME W 3HAYEHME B
NoslyYeHUN HOBbLIX BELLECTB U MaTepuanos. Teopus CTPOEHUA OpraHUYecKmx
coeamHeHnin A.M. byTnepoBa, €€ OCHOBHble MONOXeHUS. CTPYKTYpPHble
(hopMynbl OpraHuYeckux BeuwlecTs. [omosnorus, usomepus. XumMmuyeckas
CBA3b B OPraHUYecKmx COefJMHEHUAX: KPaTHbIe CBA3U, O- U N-CBA3N
MpeactaBneHne o0 Knaccuukaumm opraHuyeckmx sewects. HomeHknatypa
OpraHMYecknx CcoeamHeHWU (cucTemMaTuyeckas) WU TPUBUaASIbHble Ha3BaHWA
BaXKHEMLWNX NpeacTaBuTeneil KnaccoB OpraHNYecKnx BewecTs

OcHOBHOe cogep>kaHune
Copfep>kaHue yyebHOro matepuana

1

MpegenbHble YrneBoaopoabl (ankaHbl): COCTaB U CTPOEHME, FTOMOIOTMYEeCKUiA
psg. MeTaH n 3aTaH: cocTaB, CTPOEHME, (PU3NYECKME N XMMUYECKME CBOWCTBA
(peakumnm 3aMeLLeHns U TOpeHuns), NoayyYeHne U NPUMEHEHNeE.

MpegenbHble YrNeBofopoab! (a/ikaHbl): COCTaB U CTPOEHME, FTOMOOTMYEeCKUii
psg. MeTaH 1 aTaH: cocTaB, CTPOEHME, (IM3nYecKme n XMMUYeCKne CBOCTBa
(peakumu 3aMeLLLeHNs U ropeHuns), Noay4vyeHue U NPUMeEHEHME.
HenpepgenbHble yrnesofopoabl (ankeHbl, ankagneHol, aiKUHbI).

ANKeHbl: COCTaB U CTPOEHME, TOMONOTUYECKUA paf. DTUAEH W NPOMNUIIEH:
coctaB, CTpOeHMe, (u3anyeckne U XUMUYECKMe CBOINCTBa (peakuuu
rMapupoBaHums, ranoreHMpoBaHus, ruaparaymu, OKWUCNEeHUA 7
nonMmMepusaunn) NnonyyveHe n NpUMeHeHme

HenpegenbHble yrneBofopoabl (aNKeHbl, ankagueHbl, ankuHbl).

ANKeHbI: COCTaB W CTPOEHWEe, rOMOSIOrMYECKUI paf. DTUNEH U MPOMUEH:
coctaB, CTpOeHue, (uU3nYeckne U XUMUYECKMe CBOINCTBa (peakuuu
rmapupoBaHuns, rasioreHMpoBaHug, rmapartaumu, OKWUCNeHns 7
nofiMMepusaLnmn) nonyyveHe n NPpUMeHeHne

AnkagueHbl: 6yTaaveH-1,3 n mMeTunbyTagmeH-1,3, XMMUUYECKOE CTPOEHME,
CBOWCTBa  (peakums nonumepusauuu), MpuMeHeHwe (4NA  CMHTe3a
NMPUPOLHOI0 N CUHTETUYECKOTO KayyyKa 1 pe3unHbl).

ANKWHbI:  cOCTaB M  OCOGEHHOCTW CTPOEHWs, TOMOJIOTUYECKUWA  pAj.
AuUeTuneH: cocTaB, XWMMWUYECKOEe CTPOeHWe, (U3MYECKUEe U XUMUYEecKue

=N NN

= 0O 0o
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Tema 4.2.

D U3NKO-XUMUYECKNE
CBOWCTBA yrn1eBoa0po/i0B

cBoicTBa  (peakuun  rUAPUMPOBaHUS,  TFaforeHUMPOBaHUS,  rugpatauun
ropeHns), noayyeHve M nNpuMeHeHne (UCTOYHMK BbICOKOTEMMNEPATYPHOro
naamMeHn Ans CBapKM U pPe3Kn MeTansoBs)

ApomaTtunyeckne yrnesofopoAbl (apeHbl). bBeHson w TOnNyon: cocTas,
CTpOeHue, (h3NYEeCKMe N XUMMYECKe CBOMCTBA (peakumnn rasioreHMpoBaHuns
N HUTPOBaHUA), MONyYeHUe U NpUMeHeHMe. TOKCMUYHOCTb apeHoB (BnusHUE
OeH30Ma Ha OpraHM3Mm  4YefioBeka). [eHeTuuyeckasd CBA3b  MeXAy
yrneBofopojamu, NpUHagnexawummn K pasfiMiyHbiM Kaccam.

MpupoAHbIE UCTOYHUKM YrNeBOAOPOAO0B. [pUPOAHbLIA raz M MNOMyTHble
He)TAHble rasbl. HedTb u eé npoucxoxaeHne. Cnocobbl nepepaboTKu
He()TW: MNeperoHKa, KPEeKUHr (TepPMUYECKUI, KaTaUTUYECKWUin), MNUponun3.
MpoAyKTbl nepepaboTkM HeMTU, WX NPUMEHEHUEe B MPOMbILLIEHHOCTH
N B 6bITY. KamMeHHbIN yronb 1 NpoayKTbl ero nepepaboTKu

OcCHOBHOe cofepkaHue
JlabopaTopHble 3aHATUSA

1

N3 Ne 3. «[MonyyeHue aTuIeHa N U3yYeHMe ero CBOMCTB»

Pasgen 5. Kucnopogocogepxatime opraHn4yeckune coefjuHeHns
OcHOBHOe cofep>kaHue
CogepxaHue yyebHOro matepuana

ema 5.1.
CnupTtbl. ®eHon

Tema 5.2.

1

MpeAenbHble 04HOATOMHbIE CAMPTLI (METAHON M 3TaHON): CTPOEHME,
(hM3NYECKINE N XMMUNYECKMNE CBOWCTBA (peakummn ¢ akTUBHbIMI MeTannamu,
rasoreHoBOAOPOAAaMU, TOPeHNE), MPUMeHeHe. BogopoaHbie CBA3N MeXAY
MOneKynamm cnmptoB. ®M3N0N0rNMYeCKoe AeicTBME METaHOMa 1 3TaHOMa Ha
OpraHu3m 4enoBeka.

MHOroaToMHble CANPTbI (3TUNEHTNINKONb N TAINLEPUH): CTPOEHME,
(hm3nyeckne n XMMMYecKmne cBoCTBa (B3aMMOAENCTBIE CO LLENOUYHBIMM
MeTannamMu, KaueCTBEHHas peakums Ha MHOroOaTOMHbIE CMMPThI).
®n3nonormyeckoe LericTee Ha OpraHnU3M YenioBeka. MpuMeHeHne
FANLEPUHA W 3TUNEHTINKONA

®eHon. CTpoeHne Monekynbl, GU3NYECKNE N XMMUYECKIE CBOICTBA (heHoNa.
TOKCMYHOCTb (PeHoNa, ero PUnonormyeckoe LercTBne Ha opraHn3m
yenoseka. MNMpumeHeHne peHona

OcCHOBHOe cofiep>kaHue

NN DN
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Anbferngpl.
Kap6oHOBbIe KUCMOTbI.
CnoXHble agumpbl

Tema 5.3.
YrneBsogbl

Tema 5.4.

P UN3NKO-XNMU YeCKMe
CBOIiCTBA
Kncnopogocoaepxatynx
opraHU4ecknx
COeAMHEHNN

CopepxxaHuve yuye6HOW MaTepuana

1

4

Anbaernabl U KeToHbl (hopmanbierng, auetanbfernj, aueTtoH): CTPOEHWue,
(h3myeckne M XMMUYecKMe  CBOWCTBA  (peakuuMun  OKUCIEHUA U
BOCCTaHOBJ/IEHMSA, KAYECTBEHHbIE PeaKLnn), NosiyyeHne N NPpUMeHeHme
OAHOOCHOBHbIE  MpefesibHble  Kapb6OHOBble  KWUCNOTbl  (MypaBbUHAA U
YKCYCHa KWUCNOTbl): CTPOeHUe, (uU3NYeCKne u XMUMWUYECKMe CBOWNCTBA
(o6bwme cBONCTBA KWUCNOT, peakuus atepudmkaymm), noayyeHue u
npumeHeHne. CTeapuHOBas W OfleMHOBAas KWUCNOTbl Kak MpeacTaBuUTeNn
BbICLUMX KapbOHOBbLIX KUCAOT. Mblia Kak COMM  BbICWMX KapOOHOBbIX
KWUCNOT, X MOKOLLEe fieCTBUE

CnoxkHble 3hpbl KaK MPOn3BOAHbIE KApOOHOBBLIX KUCNOT. MMAponn3
CMIOXHbBIX 3hnpoB
XKupbl. 'naponns xupos. MNMprumeHeHne XNpPoB. Brnonornyeckasa posnb X1pos

OcHOBHOe cogeprkaHue

CofepxaHue yuye6HOro matepmana

1

Yrnesofbl:  cocTaB, Knaccuukauus  yrnesogos  (MOHO-, An- U
nonucaxapuabl). [NOKO3a - NPOCTEAWNIA MOHOCaxapui: OCOBEHHOCTH
CTPOEHUSA MONEKYNbl, (MU3NYecKne W XUMUYECKMe CBOMCTBA [J/IHOKO3bI
(B3anmopeiictene ¢ ruapokcmgom wmean (I1), OKucneHMe aMMUaYHbIM
pacTBopoM okcupa cepebpa (l), BOccTaHOB/ieHUE, GPOXeEHWe T/IH0KO3bI),
HaxoXeHne B Npupoge, MPUMEHEHWe T[NHKO3bl, Guonornyeckas posb B
XW3HeAeATeNIbHOCTM oOpraHM3Ma 4enoseka. ®PoTocMHTE3. DpyKTO3a Kak
N30Mep rNHKO3bI.

Caxapos3a - npeAcTaBuTeNb AMcaxapuios, TMAPONN3 caxapo3bl, HAXOXAeHne
B MPUpPOLE N NMPUMEHEHMNE

Monuncaxapugbl: Kpaxmana v Lennn03a Kak npupoaHble NoamMmepbl.
CTpoeHue Kpaxmasna v Lennnosbl, Gunyeckre u XuMn4eckne CBOMCTBa
Kpaxmana (rmaponus, Ka4ecTBeHHas peakuus ¢ noaom)

OcHoBHOe cogep>XaHune

MpakKTnyeckune 3aHATUA

1

M3 Ne 7. HomeHknatypa KWUC/IOPOAOCOAEPXKALWMX — OpraHUYecKnx
COeUHEHNIA

B W W

OK 02
OK 04

OKOI
OK 02
OK 04

OKOl
OK 02
OK 04
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Pasgen 6. AsoTcofepxalyne opraHUYecKmne coeguHeHus

Tema 6.1. OCHOBHOE CoflepXXaHme

AMWUHBI.

CopepxaHue y4ebHOro martepuana

AMWHOKNCNOTHI. o .

BNk 1 AMWHBI MeTUNaMWUH — MPOCTEALWNIA nNpeAcTaBUTENb aMWUHOB: COCTaB,
XUMUYECKOe CTPOeHMe, PU3NYECKNe N XUMUYECKUE CBOMCTBA, HAXOXEHME B
npupoge

2 AMUHOKMCNOTbI KaK am()oTepHble OpraHu4eckne CoeanHeHUs. dusnyeckune

M XUMWYECKMe CBOICTBA aMWHOKMCNOT (Ha npumepe  FAWLMHA).
Buonornyeckoe 3HayeHne aMMHOKKUCNOT. MenTuabl.

Benkn Kak npupofHble NoAnmepsl. MNepBrYHas, BTOPUYHANA M TPETUYHasA
CTPYKTypa 6enkoB. XMMUUYECKNe CBONCTBA OENKOB: rMaponu3, AeHatypaums,
KayeCTBEHHbIE peakLuu Ha 6enku

MpodeccnoHaibHO OPNEHTUPOBAHHOE COAepXKaHue (CoLep>KaHMe NMPUKIagHOro Moayns)
Pasgen 7. Xumus B 6bITY 1 NPOM3BOACTBEHHOM AeATENbHOCTN YenoBeKa

Tema 7.1. OCHOBHOE coaepykaHue

Xumunueckne TeXHoNorum
B NOBCEAHEBHO
1 NpogeccuoHanbHoA

CogepxxaHuve yuebHOro marepuana

MpaBnna 3KONOrMYecKn LENecoobpasHOro noBeaeHUss B ObITY U TPyAOBOWA
[eATEeNbHOCTU B LENsX COXpPaHEeHWS CBOEro 340pOBbS M OKpyXXarouiel
NPUPOLHON  cpefdbl, OMNAcHOCTb BO34ENCTBUA HA XKUBble OpraHW3mbl
OpraHMYyecknx BeLLecTB OTAeNbHbIX KnaccoB (YrneBofopoAbl, CAWUPTHI,
(heHONbI, XNOpOpraHNUYecKne NPOU3BOLHbIE, anbAernibl v Ap.), nokasatenb
npeaenbHO AONYCTUMOM KOHLEHTPaL MK 1 ero NCNOJb30BaHMe.

Ponb Xxumumn B 0becneyeHUn 3KONOTMYECKOMW, 3HEPreTUYecKoW W MuLLeBoi
6e30MacHOCTW, pas3BUTUM MeLULMHbI, CO3[aHUM HOBbIX MaTepuanos (B
3aBMCMMOCTM  OT BMAa NpPOMecCUOHaNbHOW  AeATENbHOCTU),  HOBbIX
NCTOYHMKOB 3Heprun (aNbTepHaTUBHbIE MCTOYHUKKU 3Heprum). MoHATME O
Hay4YHbIX MeTo4axX MO3HaHWA  BELWeCTB UM XMMUYECKUX  peakLuil.
MpeacTtaBneHnss 06  0OWMX  HayYHbIX MpPUMHLMNAX  MPOMbILWIEHHOTO
NONyYeHNs BaXKHEMLWMUX BeLWlecTB (Ha npumepax MNPOM3BOACTBA aMMMaka,
CepHOM KMCNOTbI, METAHONA).

XVMKWs 1 300POBbE YesioBeKa: npasusia 6e30nacHOro UCnosb3oBaHms
NeKapCTBEHHbIX NpenapaToB, ObITOBOV XUMUMW B MOBCEAHEBHON XU3HU

rlpaKTI/ILIeCKI/Ie 3aHATUA

Y ORI CRe e

OKOlI
OK 02
OK 04

OKOl
OK 02
OK 04
OK 07
MK 3.2
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M3 Ne 8. lMpuMMeHeEHME XMMWYECKMX BELLECTB UM TEXHOMOTUIA C Y4YeToM
6yayuiein npoeccnoHanbLHON AesTeNbHOCTH

PeweHne Keilc-3afjad4 nNo  TemaMm: MNULEBbIE  MNPOAYKTbl,  OCHOBbI
paLMoHaNbHOr0 MUTaHUS, BaXXHeWLlne CTPOUTESIbHbIe N KOHCTPYKLUMOHHbIE
mMatepuanbl, Ce/bCKOXO03AWCTBEHHOE MNPOW3BOACTBO, KPacku, CTEKNO,
Kepamunka, maTtepumanbl AN 3/IEKTPOHWMKMW, HaHOMATepuasbl, TEKCTW/bHbIe
BOJIOKHA, WUCTOYHWKW 3HEPTUW, OpraHu4eckre U MUHepasibHble yA06peHus,
NeKapCTBEHHble M KOCMEeTMYecKue npenapatbl, 6bITOBaA XUMUSA, maTepuasbl
N3 UCKYCCTBEHHbIX N CUHTETUYECKMX BOJIOKOH.

3awumTa: MpefcTaBneHne pe3ynbTaToB peLleHns Kerc-3afad B opMe MUHU-
Joknaja (fonyckaeTcs UCNob30BaHMe rpauyecKnx U npeseHTaLnoHHbIX

maTepunanos)
OvddepeHuMpoBaHHbIN 3a4eT

Bcero:

65
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3. YCNOBUA PEANTU3ALNN PABOYE MPOITPAMMbI
OBLEOBPA3OBATE/IbHOW ANCUUNMNVNHbI

3.1. TpeboBaHMA K MUHMUMaNIbHOMY MaTepuasibHO-TEXHUUYECKOMY 00ecneveHnto

Ons peanusaumm nporpammbl AUCLUNAWHBE LO/MKHbI O6bITb NPeAyCMOTPEHbI ChneaytoLue
cneumnanbHble  MNOMELWEHUS: YYEOHbIA KaBWHET XUMUW  W/MAM  y4eBHOW  XMMUYECKO
nabopatopun.

O6opypoBaHue y4debHOro KabuHeTa (HarnagHble nocobus): Habopbl
LLIapOCTEPXKHEBbLIX MOAENEN MONEKY, MOAENN KPUCTANIMYECKMUX PELLETOK, KONMEeKLUU NPOCTbIX
N CNOXHbIX BELLECTB WU/MAN KONNEeKLMUW NONMMEPOB; KOMNEKLMUSA FTOPHbLIX NOPOA Y MUHEPaos,
Tabnuua MeHpeneesa, yuyebHble Qpuabmbl, LMppoBblie 06pa3oBaTe/ibHble Pecypchbl.

TexHMYecKMe cpeacTBa 00y4YeHUA: KOMMbIOTEP C YCTPOMNCTBamMU BOCMPOM3BEAEHMS
3ByKa, MPWHTEpP, MYy/IbTUMeAMa-npoekTop C 3KPaHOM, MynbTUMeAuiiHasa [OCKa, YKa3Ka-
npeseHTep 418 Npe3eHTauuii.

O6opyaoBaHue nabopatopum u paboumx MecT abopaTopumn: MEH3YpPKKU, MUNETKKU-
KanenbHWLUbl, TEPMOMETPbI, MUKPOCKOMN, NyMbl, MPeAMeTHbIE U MOKPOBHbIE CTEKNa, MaHLeTbl
ANS KanenbHbIX peakuuid, (unbTpoBanbHas Oymara, NPOMbIBaNKW, CTEK/SHHbIE MPOOGUPKMU,
pe3nHoBble NpPO6KKW, (OoHapuku, Habop peakTUBOB, CTEK/IAHHble Nan04YKW, LWTaTUBbLI [ANs
NPOOMPOK; MEPHbIe LUINHAPBI, BOPOHKN CTEK/AHHbLIE, BOPOHKW AeNNTeNbHble LUINHAPUYECKME
(50-100 mn), CTYNKM C MecTMKOM, (PapthopoBble YallKu, MUHLETLI, PUALTPbI OYMaXHble, BaTa,
Mapns, 4acoBble CTeKna, 3NEKTPONAMTKKU, nabopaTopHble LWTaTUBbI, CNUPTOBLIE TOPENKHU,
CMNWUYKK, NpMbop And MoAyyYeHus rasoB (UM nNpobupka € rasooTBOAHON TPyOKoOWR), Aepkatenu
ANA NPO6UPOK, CKNSHKU AN XPAHEHUSA PEaKTWUBOB, pa3faTOYHble IOTKW; XUMUYECKMUE CTaKaHbl
(50, 100 1 200 mn); WwWnaTenu; NUHLETbI; TUTefibHble WUNLbl; CEKYHLOMEPbI (TaliMepbl), MepHbIe
npobupkn (Ha 10-20 mn) m mMepHble konbbl (25, 50, 100 n 200 mn), BOogAHas 6GaHa (Mnwu
TEPMOCTAT), CTEK/NSAHHbIe Nanouvyku; KOHW4Yeckme Konbbl ana tutpoBaHua (50 wn 100 mn);
WHAWKATOPHbIE TMOMOCKM Ansa onpefeneHns pH v cTaHgapTHas WHAMKATOpHas LWIKana;
YHUBepcanbHbIN UHAMKATOP; NuneTkn Ha 1, 10, 50 mn (unm go3satopsl Ha 1, 51 10 mn), 610peTKn
AN TUTPOBaHMA, MeANLMHCKUE wnpuubl Ha 100-150 mn, nabopaTopHblie U/UAKM aHANINTUUYECKUE
Becbl. pH-MeTpbl, CYLWWbHbIA WKag, n ap. nabopatopHoe 060pyL0BaHMeE.

3.2 NH(popmaLmoHHOe obecrneyeHne peannsanmm nNporpamMmmbl

1.  [ns peanusayum nporpammbl 6M61M0OTeYHbIN (hoHA 06pa3oBaTe/IbHOW OpraHM3auum
[O/MKEH MMeTb MeyaTHble U/UNn 3NeKTPOHHbIe 06pa3oBaTe/ibHble Y MH(OPMAaLNOHHbIE PECYPChl,
PEKOMEH/I0BaHHbIe [N WCMO/Mb30BaHWA B 00Opa3oBaTeNbHOM MpoLecce, He cTaplwe 5 fieT ¢
MOMEHTa U3LaHus.

2. PekomeHayemble nevyaTHble W3AaHMA N0 peanu3aunm  06Lleo6pa3oBaTeNbHOW
AVNCUMNAVNHBI NPeACcTaB/ieHbl B METOANYECKUX PEKOMEHAALMAX NO OpraHm3aumm o6yyeHuns.

OCHOBHbIE UCTOUYHUKN:
1 Pypsutuc I.E., ®enbaman d.I. Xumuna yye6Huk CMNO - M, 2024

JononHutenbHble NCTOYHUKN:

1 Pypsutuc I.E., ®enpgmaH ®d.I'. Xummua 11 knacc,- M,2022

2. FabpuensH O.C, OctpoymoB W.I'. Xumusa pgnd npogeccnini 1M cneuunanbHOCTEN
TEXHUYECKOT0o Npoduns: y4ebHNK ANna CTyA. YUYpexaeHuii cped. npod). o6pasoBaHusa. — M., 2020.
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4. KOHTPO/J1Ib 1 OLLEHKA PE3YJIbTATOB OCBOEHIA
OBLWEOBPA3OBATE/IbHOWN ANCUUMNHBI

KoHTponb 1 oueHKa pe3ynbTatoB 06y4eHUs OCYLLeCTBAETCA npenojaBaTtenem B npoLecce
NpoBefeHNs MNpaKTUYeCcKUX 3aHATUM K nabopaTopHbIX paboT, TeCcTUpPOBaHWUA, a TakKxe
BbIMOJIHEHUA  06yvalWMMUCa  WHAMBUAYANIbHbIX  3afaHWil, NPOEKTOB,  WCCef0BaHU.
PesynbTaTbl 00y4eHWs onpefensdloT, 4yTo obyyvawolmecs [OMXKHbI 3HATb, MOHUMATb U
AEMOHCTPMPOBATh MO 3aBEPLUEHUN N3YUYeHUS AUCLUNINHBI.

Ona popMMpoBaHUA, KOHTPONSA M OLEHKW pe3ynbTaTOB OCBOEHUS YYeOHOW AMCLUMINHbI
NCNO/b3YeTCs CMCTEMA OLLEHOYHbIX MEPONPUATUIA, NpefcTaBastowas coboin KOMMNNEKe yyebHbIX
MeponpusATUIA, COrnacoBaHHbIX C pe3yfbTataMu O6Y4YeHUS U CHOPMYNPOBAHHBLIX C YYETOM
®rocC COO (npeameTHble pe3ynbTathl Mo gucuymnanHe) u ®roc Cno.

Ob6uwasa/npodeccmoHanbHas

Twnn oUueHOYHbIX

Paspen/Tema o
KOMIeTeHUMA MeponpuATniA
OK 01. BblbupaTb cnocobbl pelueHuns Tema 1.1-1.7
3afa4 npotecCUoHanbHOW AeATeNbHOCTH Tema 2.1, 2.2
NPUMEHUTENbHO K pa3/fIMYHbIM KOHTEKCTaM Tema 3.1
Tema 4.1
Tema 5.1-5.4 TecTupoBaHue
Tema 6.1 Y CTHbIN onpoc
Tema 7.1 PelleHne pacyéTHbIX 3adad
Tema 8.1 HabnogeHune 3a Xogom
OK 02. Vicnonb3oBaTb COBPEMEHHbIE Tema 1.2, 1.4, BbIMO/IHEHUSA NPAKTUKO-
cpeAcTBa Noucka, aHanmsa u 1.6, 1.7 OPUEHTUPOBAHHbIX 3afaHWiA
NHTepnpeTaunum nHpopmawum, n Tema 2.1, 2.2 MpeacTtasneHne
NH(OPMALMOHHbIE TEXHONOMUK ANs Tema 4.1, 4.2 pe3ynbTaTtoB
BbINO/HEHMA 3afay NpoeccMoHaNbHOM Tema 5.2-5.4 NPaKTUYeCKUX u
[eaTenbHOCTH Tema 6.1 nabopaTopHbIX paboT
Tema 7.1 [MpoBefeHNe XMMNYECKOTO
Tema 8.1 aKcnepumeHTa
OK 04. Tema 1.7 BbinofHeHne
S(h(heKTMBHO B3aMMO/ENCTBOBATh 1 Tema 2.1, 2.2 KOHTPO/IbHbIX
paboTaTb B KONNEKTUBE N KOMaH[e Tema 4.1, 4.2 paboT no
Tema 5.2-5.4 pasgenam AucUUNANHGI
Tema 6.1 OueHKa camoCTOATENbHO
Tema 7.1 BbIMOJIHEHHbIX 3aJaHN
Tema 8.1 3almnTa peLeHns Kenc-
OK 07. CopelicTBOBaTb COXPAHEHUIO Tema 1.7 3afiay (c yyeTom 6ypayuieii
OKpYy>KatolLeit cpegpbl, Tema 5.1 npogeccnoHanbHowm
pecypcoc6epexxeHuto, NpUMeHaTb 3HaHMA  Tema 8.1 LeaTeNnbHOCTK)
06 N3MEHEHUN KNnmaTa, NpUHLUMbI BbinonHeHne 3agaHunii
6epexxnnMBoro Npon3BoAcTBa, 3PHEKTNBHO NPOMEXYTOYHOW
[eicTBOBaTb B Ype3BblUyalHbIX CUTYyaLUaX arrecrayum
MK 3.2. Cobnogatb mepsl Tema 7.1.

NpeAoCTOPOXXHOCTN BO BPeMS MOTrPy3Kun U
BbITPY3KM 1 06paLLeHNst C ONacHbIMU W
BPeAHbIMI Tpy3aMu BO Bpems peiica
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