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PA3PABOTYHUK:

Yepenanosa lOnusa AnexkcanapoBHa, npenojaBareb ApPKTHYECKOTO MOPCKOTo
uncturyra umenn B.M. Boponuna — ¢uinasia @150V BO «'YMP® umenn agmupana
C.0O. Makaposa».

PaGouas uporpamma obueobpazosatenbuoro yuedHoro npeamera BYIL04 Xumus
paspaborana B COOTBEeTCTBHM ¢ DejepajibHBIM - TOCYAAPCTBEHHBIM — 0Opa3oBaTeIbHBIM
crangaprom  COQO, yrBepxaenubiM  Ilpukazom Munucrepctsa oOpa3oBaHus HW  HayKd
Poccuiickoii  ®enepaumn ot 17.05.2012 Ne 413 ¢ wu3MEHEHHAMH M JIOIOJHEHHSIMH,
DenepaiibHbIM roCy1apCTBEHHbIM 00pazoBaTelIbHbIM CTaHIapTOM CPEIHEro
npodeccruonanbHOro 00pa3oBaHMs, YTBEPKICHHLIM NPHKa3oM MMHHCTEPCTBA NMPOCBEIIEHHS
Poccuiickoit @enepauyn ot 12.12.2024 Ne 872 no crneunansuoctu 26.02.03 CynoBoxaenue,
IIPUMEPHOIA paboueii IIpOrpaMMoi obmeobpazoBarenbHOM JUCIUIUIAHEI JUIS
npodeccuonanbupix  o0pazoBarenbHbIX  oprawusauuid w [lomokennemM 006  OCHOBHOM

o6pa30BaTcanoﬁ oporpaMme - MporpaMme  noJAroTroBKH  CICHHAIMCTOB CpE€aHEro 3BCHA
(ITpukas ot 31.08.2021r. Ne 1034).
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IIPEJIMETA
BYIL.04 XUMUA

1.1. Mecto Yy4eOHOro mpeaMeTa B CTPYKType OCHOBHOH mnpodecCHOHATbHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI

O6meo6pazoBatenbHbI yaeOHbIH nipenMeT BYI1.04 Xumus sBasercs o0s3aTeIbHON YacThIO
001eodpazoBaTeNlbHOrO UKIa 0O0pa3oBaTenbHOM mporpammbl CITO B cootBerctBuu ¢ ®I'OC CIIO
1o crenranbHocTu 26.02.03 CynoBoxaeHue.

1.2. llesqn u nu1aHupyeMble Pe3yJibTaThl OCBOCHHA YU4eOHOI0 npeamera:

1.2.1. Henu u 3aga4m y4eOHOIro nmpeamera

Copepxanre mporpammbl  o0meoOpazoBatenbHOro yueOnoro mnpenmera bYIL.04 Xumus
HalpaBJIEHO Ha JIOCTM)KEHHE pe3yJbTaToB €€ M3y4deHUs B cOOTBeTcTBUU ¢ TpeboBaHusmu PI'OC
COO c yuerom nmpodeccuonanphoii Harpasiennoct ®I'OC CIIO u ueneit u 3anay:

- (¢dopmMHupoBaHME Yy OOYyYalOLUXCA MPEACTABICHUS O XUMHMUYECKOW COCTaBISIOIIEH
€CTeCTBEHHO-HAYYHOW KapTHHBl MHpa KaK OCHOBbl TNPUHATHS PELUICHUH B JKU3HEHHBIX M
IIPOU3BOJICTBEHHBIX CUTYalUsIX, OTBETCTBEHHOI'O ITOBEJCHMSI B IPUPOJHOMN Cpefe.

3anaumn:

- chopMupoBaTh NMOHMMAHUE 3aKOHOMEPHOCTEM NPOTEKAHUS XUMHUYECKHUX IPOLIECCOB U
ABJICHUM B OKpYKAIOIIEW cpelne, LEIOCTHOW HAyYHOM KapTUHBI MHUpPA, B3aHUMOCBS3U H
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTb YMEHHUS COCTaBJIATH (OPMYJbl HEOPraHMYECKUX W OPraHUYECKUX BEIIECTB,
YPaBHEHMsI XHMUYECKHX pEaKUUH, OOBSACHATh MX CMBbICI, HWHTEPIPETHUPOBATh PE3YJIbTAThI
XUMHYECKHX IKCIIEPUMEHTOB,

- copMupoBaTh HABBIKM IPOBEIEHUS MPOCTEHIINX XUMHUYECKUX SKCHEPUMEHTAIbHBIX
UCCJIEIOBAaHUM C COOIIOZCHUEM MpaBUil O€30MacHOr0 OOpalleHUs C BEUIECTBAMU M J1a0OpaTOPHBIM
000pyI0BaHUEM;

- pa3BUThb YMEHHUS HCIOJB30BaTh MHPOPMAIMI0 XMMHUYECKOTO XapakTepa U3 Pa3IUYHBIX
HCTOYHUKOB;

- copMupoBaTH YMEHUS MPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATEIBHOCTH U XUMHUECKUX
IPUPOHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB;

- cdopMHpOBaTh MOHMMAaHUE 3HAYMMOCTH JIOCTM)KEHUH XMMHUYECKOH HAyKW M TEXHOJIOTMH
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.

1.2.2. Tlnanupyemble pe3yabTaTbl OCBOeHHMs 001Ie00pa30BaTeIbLHOI0 Y4eOHOIo
npeaMmera B coorBercTBUHM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue y4eOHbI npeamer umeeT npu popmupoBanuu 1 pazsuruu OK u I1K.



Kon n
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHI Ui

Ili1anupyemble pe3yJibTaThl 00yUeHUs

OO0mue (IMYHOCTHBIE, MeTANIPEIMETHbIE)

IMpeamernbie

OK O01. BpiObupars

CII0OCOOBI
3a1a4

peleHus

npodeccHnoHATEHOM

ACATCIIBHOCTH
MMPUMCHUTCIILEHO
Pa3INIHbIM
KOHTCKCTaM

K

B yacTtu TpyoBOro BoCuTaHUs:

- TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTH MAaCTEpCTBa,
Tpynonooue;

- TOTOBHOCTbh K aKTHBHOMU JIEATEIHHOCTH TEXHOJOTHICCKON
u COLIMaTIbHOU HAIPaBIEHHOCTH, CIOCOOHOCTH
WHUIMUPOBATh,  IUIAHUPOBATh W CAMOCTOSITEIHLHO
BBITIOJHSATH TaKyIO JESTEIbHOCTD;

- HHTEpPEeC K pas3audHbM cdepam mpodeccrHoHaTbHON
JeSITENIbHOCTH.

OBnanenue YHHUBEpCAIbHBIMU
MO3HABATEIbHBIMU JIEHCTBUSMU:

a) 6a30BBIC JTOTUYECKHE ICUCTBUS:

- CaMOCTOSITeNbHO (OPMYITHPOBATh W AaKTyaIH3UPOBATH
po0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK WU OCHOBAHUS
JUTSI CpaBHEHUS, KJIaCCU(UKAIIMU U 0000IIICHHUS;

- OMpeneNaTh IeNu AeSITeTbHOCTH, 3aJaBaTh mapaMeTpbl U
KPUTEPHUU UX TOCTHKCHHUS;

- BBIABIATH 3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCHUTHb KOPPEKTHBBl B JI€ATEIHHOCTh, OILIEHUBATH
COOTBETCTBHE pE3yJIbTaTOB IEJSM, OICHUBATh PHUCKHU
MIOCIIEACTBHI JIeATETHHOCTH;

- pa3BHBaTh KpPEAaTMBHOE MBINUICHHEC TIPH PEIICHUN
KU3HEHHBIX TPoOIIeM;

0) 0a30BbBIC UCCIIEIOBATEIbCKUE ICHCTBUS:

- BIAAETh HaBbIKAMHU Y4eOHO-HCCIEAOBATEIbCKON U
MPOCKTHOH  JICATEILHOCTH, HAaBBIKAMH  pa3peIICHUS

y4eOHBIMU

MpoTUBOPECYHA B

- BIAJIETh CUCTEMON XMMHYECKHMX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIArarolue TMOHATUSA (XUMUYECKUI 3JIEMEHT, aTOM,
ANIEKTPOHHAsS 000JI0UKa aTOMa, S-, P-, 0-3JICKTPOHHBIC OPOUTAIIH
aTOMOB, UOH, MoOJIEKY1a, BaJICHTHOCTb,
JJIEKTPOOTPULATEILHOCTD, CTENEHb OKHUCIEHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BbEM, YIiIepOaHBIN
CKeJeT, (YHKUMOHalbHas TIpyIa, pajukald, H30MepHus,
U30MEpPbI, TOMOJOTHYECKHI psAl, TOMOJIOTH, YIJIEBOAOPOJBL,
KHCJIOPO/- W a30TCOJAeprKalllie COEAMHEHUs, OHOJIOTHYEeCcKU
aKTUBHBIC BeIIeCTBa (YTJICBOIBI, JKHUPBI, OEIKH), MOHOMED,
IOJIUMEDP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJEKYJISPHBIE
COEMHEHUS, KPUCTAJUIMYECKAsl PEIIETKa, TUIIbl XUMHUYECKUX
peaxkuui (OKMCIUTENBHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHJOTEPMUUYECKHE, PEaKIMM HOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJINUTHI, HEDJIEKTPOJIUTHI, INEKTPOJINTUYECKAS
JUCCOLMAIUS,  OKHUCIUTENb, BOCCTAHOBHUTENIb,  CKOpPOCTb
XUMHYECKON pEakluu, XMUMHUYECKOE PaBHOBECUE), TEOPUH MU
3aKOHBI  (TE€OpUS XHMMHUYECKOTO CTPOEHHUS OpraHuYecKuX
BemiectB  A.M.byrnepoBa, TeOpHs  DIIEKTPOJIUTUYECKOU
auccounanuu, nepuoguyecknit 3akon .M. Menneneesa, 3akoH
COXPaHEHMsI MaccChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK
XUMUHU, (AKTOJOTUYECKUE CBEIEHUS O CBOWMCTBaX, COCTaBe,
MOJy4eHUH M 0€30MaCHOM  HCIHOJb30BaHUM  Ba)KHEHIINX
HEOPraHWUYECKUX U OpPraHWYEeCKUX BEUIECTB B OBITY H
MIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

- YMETb BBISABIATH XapaKTEpHblE MPU3HAKK U B3aUMOCBS3b
W3Y4YEHHBIX NOHSTHH, NMPUMEHATh COOTBETCTBYIOLIUE IMOHSITHS
P ONUCAaHUM CTPOEHUS U CBOWMCTB HEOPraHMYECKUX H




pooem;

- BBIABJIATH IIPUYUHHO-CJIICACTBCHHBIC CBA3HU u
AKTyaJIu3upoBaTh  3aJavy, BbIJIBUT'aTh rumnoTresy €€
pEeIICHUA, HaXOAWTb AaApPTryMCHTBI OJId J0Ka3aTeiIbCTBa

CBOMX YTBEPXKICHMM, 3a1aBaTb [AapaMeTpbl U KPUTECPUU
peleHus;

- AHAJIM3UPOBATH IMOJYYCHHLBIC B XOJ€ PCHICHUA 3aJavdu
pe3yJIbTaThl, KPUTUYECKU OLICHHBATH HMX JOCTOBEPHOCTb,
IMPOTHO3UPOBATH U3BMCHCHHUC B HOBBIX YCIIOBHAX,

- yYMETb I[IE€PEHOCUTh 3HAaHHA B II03HABATEIBHYIO U
IMPAaKTUYCCKYIO o0JiacTu KHU3HECACATCIIbHOCTH,

- YMETb MHTETPUpPOBAaTh 3HAHUS W3 PAa3HBIX MPEIMETHBIX
obJacrei;

- BBIABUTAaTb HOBBIE MWJIEW, NpeylaraTb OPUIMHAJIbHBIC
MoAXOAbl U pCHICHUSA,

- CIIOCOOHOCTh MX HCHOJb30BAHUS B IO3HABATEIILHOW WU
COLIMAJIBHOM ITPAKTHUKE

OpraHN4YCCKUX BCIICCTB W HUX HpeBpameHHﬁ; BBIABJIISITH
B3aUMOCBSI3b ~ XMMHUYECKHX 3HAaHUH C  TOHATUSAMH U
IpCACTABICHUAMU APYTHUX CCTCCTBCHHOHAYYHLIX MTPCIAMETOB,

- YMETb UCIOJIb30BaTh HANMEHOBAHUSI XUMHUECKUX COCTUHCHUI
MEXKIYHAPOAHOTO COK3a TEOPETUUYECKON U MPUKIATHON XUMUU
¥ TpPUBUAIBHBIC Ha3BaHUs BAXXHEHWIINX BeEHIECTB (ITUJICH,
aleTW/IeH, THuIepuH, GeHon, ¢GopManbpaerua, yKCycHas
KUCJIOTa, TJIMIWH, yrapHbId Tra3, YIJICKHCIBIA Ta3, aMMHaK,
ramcHasd HM3BCCTb, HCramcHasad HU3BCCTb, IIMThEBAs1 COAa U

JIPYTUX), COCTaBJISITh dbopMyIbl HEOPraHUYECKUX "
OpFaHI/I‘ICCKI/IX BCIICCTB, ypaBHeHI/Iﬂ XUMHNYCCKUX peaKHI/If/'I,
OOBSCHATL  MX  CMBICH,  IOATBEPKJATh  XapaKTEPHBIC
XUMHUYCCKUEC CBOfICTBa BCIICCTB COOTBGTCTBYIOHII/IMI/I
SKCHEPUMEHTAMM U  3alKMCSIMU  YPaBHEHUM XUMHUYECKUX
pEaKLHnii;

- YMeTb YCTAHABJIMBATh IPUHAJUIEKHOCTh  HU3YyUYEHHBIX

HEOPTaHWYECKUX M OPraHWYECKUX BELIECTB K ONPEACICHHBIM
KJIaccaM U IpyIIaM COCIUHEHHM, XapaKTepUu30BaTh UX COCTaB U
BaOXHEHIIIME CBOMCTBA; ONPEHENATh BUJBI XUMHUYECKUX CBS3EH
(xoBasieHTHAsl, WOHHAs, METaJUIMYeCcKas, BOJOPOJHAs), THUIIBI

KPUCTAJUTMYECKUX ~ PEIIETOK  BEHIECTB; KJIACCHU(PUIIMPOBATH
XMMHYECKHE PEaKLINH;
- chopMupoBaTh MIPEICTABICHUS: 0 XUMHYECKON

COCTAaBIIAIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MHpa, PpOJIH
XUMHM B TIO3HAHUU SBIEHUN NOpUpPOnbl, B (HOPMHUPOBAHUU
MBIIUICHUSI W KYJIbTYPbl JUYHOCTH, €€ (YHKIHOHAIHHON
IPaMOTHOCTH, HEOOXOAMMOM AJIsl pEeIlIeHUs TPAKTUUYECKHUX 3314
U DKOJOTHYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY
3JI0pOBBIO U IPUPOAHOM cpene;

- yMeThb MNPOBOJUTH PACUYEThl MO XUMHYECKUM (opmyram u
YPaBHEHUSAM XHMHUECKHX peakUuid C  HCIOJIb30BAHUEM
(¢u3MYEeCKUX  BENMYMH, XapaKTEepPU3YIOIIMX  BelIecTBa C
KOJMYECTBEHHOW CTOPOHBI: Macchl, oObema (HOpMaJlbHbIE
yCIOBUSI) Ta30B, KOJMYECTBA  BEIECTBA;  MCIIOJIb30BATh




CUCTCMHBIC XWUMHYCCKUC 3HAHUA [JII HNPUHATHA pCIJ_IeHI/If/’I B
KOHKPETHBIX JKU3HCHHBIX CUTYyalUsAaX, CBJA3aHHBIX C BEHICCTBAMU
" UX MPUMCHCHHUEM

OK 02.
Ucnonb3oBars
COBpEMEHHBIE
CpeacTBa  IIOWCKA,
aHaimza u
HWHTEPIIPETAIINH
nHpopmauu u
nH(pOPMAIOHHBIE
TEXHOJIOTUU TUTST
BBITIOJIHEHUS 3374
npodeccnoHanbHOM
JeSATeIbHOCTH

B o6nacTy IeHHOCTH HAY4YHOTO TIO3HAHMUS:
- ¢()OpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U OOIIECTBEHHOMN

IIPAKTUKH,  OCHOBAaHHOIO  Ha  JAMajlore  KyJbTyp,
CIOCOOCTBYIOIIETO ~ OCO3HAaHMIO  CBOEro  MecTa B
MOJINKYJIbTYPHOM MHPE;

- COBEpPILICHCTBOBAHME  SA3BIKOBOM U  YHUTATEJIBCKOU

KYyJbTYpbl KaK CPEICTBa B3aUMOACHCTBUS MEXAY JIFOJbMH
Y [I03HAHUS MUPA;

- OCO3HAaHME ULEHHOCTM  HAy4YHOM  JAEATEIbHOCTH,
TOTOBHOCTb OCYLIECTBIIATD IIPOECKTHYIO u
HCCIIEA0BATENIBCKYIO ACATEIbHOCTh WHAWBUIAYAIBHO U B
rpyIe.

Osnanenue YHUBEPCAIbHBIMU y4eOHBIMU

MO3HABATEIbHBIMU JIEHCTBUSMHU:
B) pabota ¢ uHpopmaIuei:

- BJaACTb HAaBbIKAMH IIOJIYYCHHA I/IH(I)OpMaI_[I/II/I nus3
HCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIBHO
OCYHICCTBIIATL  ITOUCK, aHaJu3s, CHUCTEMATHU3allUI0 H

MHTEpIpeTaluio UH(GOPMALIUK PAa3INYHBIX BUJIOB U (HOpM
[IPEACTABICHUS;

- CcO3/1aBaTh TEKCThl B pa3jM4YHBIX (QopmaTax € Y4eToM
Ha3zHauyeHUs MHPOPMALUH U 1IeJIeBON ayTUTOPHUHU, BEIOUpast
ONTUMAJIbHYIO (POPMY IPEICTABICHUS U BU3YAIU3AllHH;

- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpMAIIIH,
€€ COOTBETCTBHE IIPAaBOBBIM UM MOPAIBHO-ITUYECKUM

HOpMaM;
- HCIONb30BaThb  CpeAcTBAa  MH(POPMAIMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTH B pelieHnn

KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpraHU3allMOHHBIX

- YMETh IUIaHUPOBATH U BBINOJIHATH XUMUYECKUN IKCIEPUMEHT
(mpeBpallleHUsT OpPraHWYECKHUX BEIIECTB MPU HarpeBaHUW,
MOJy4YeHUE STWJICHA M U3YYEHHE €ro CBOMICTB, KauyeCTBEHHbIC
peakiuu Ha aupJerujbl, Kpaxmall, YKCYCHYIO KHCIOTY;
JneHatypauus OeNKOB TpU HarpeBaHUU, IBETHBIC pEaAKIHU
OCJIKOB; TMPOBOAWTH PEAKIIMU HOHHOTO OOMEHA, OIpPEACIAThH
Cpeay BOIHBIX PaCTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha CyJbdaT-,
KapOOHAaT- W XJOPHUI-aHHOHBI, Ha KAaTHOH aMMOHMS; peliaTh
SKCIIEpUMEHTAJIbHBIE 3a7ayd 1o TemMaM 'Metamibsl" u
"Hemetayibl") B  COOTBETCTBMM C IpaBWIAMHU TEXHUKHU
0e30MmacHOCTH Mpu 00pallleHNH ¢ BEIIECTBAMU U JTaOOPATOPHBIM
000pyIOBaHMEM; TMPEICTABIATH PE3YyIbTaThl XHUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3alHiCU YPaBHEHUN COOTBETCTBYIOLIUX

peakmii ¥ (OPMYIHPOBATH BBIBOJBI Ha OCHOBE JTHX
pE3yNbTaTOB;
- YMeTh  aQHAJIM3UPOBATh  XMMHMUYECKYyI0  HH(pOpMAaLHIO,

MONy4aeMyl0 U3 Ppa3HbIX HCTOYHHKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb IHTEpHET U Apyrue);

- BJIQJIETh OCHOBHBIMU METOJIAaMH HAYYHOT'O MO3HAHUS BEILECTB
U XUMUYECKUX  sIBIIeHUW  (HaOmrofeHue,  HW3MEpEeHue,
SKCHEPUMEHT, MOJECIUPOBAHNUE);

- YMETh NPOBOJUTH pPACUEThl MO XUMHUYECKUM (QopMynaMm Hu
YpPaBHEHUSIM XMMHUUYECKHX pEaKkUMil C  HCIHOJb30BaHUEM
(U3UYECKUX  BEIIMYWH, XapaKTEPHU3YIOIIUX  BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, O0beMa (HOpPMaJlbHbIC
yCIIOBHSI) Ta30B, KOJWYECTBA  BEIIECTBA;  HMCIOJIB30BAaTh
CHUCTEMHbIE XMMHUYECKHE 3HAHUS M1 NPUHATHUS PEUICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYAIHsIX, CBI3aHHBIX C BEIECTBAMHU
U UX IPUMEHEHUEM




3aa4d ¢ coOIr0eHneM TpeOOBaHUN HPTOHOMUKHU, TEXHUKH
0€30MMacCHOCTH, TUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX

u TUYECKHUX HOPM, HOPM nH(OPMAMOHHON
0€e30IaCHOCTH;
- BIQACTh HABBIKAMU pACIO3HABaHUS H  3alTUTHI

uHpopManuu, HTHPOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTU

OK 04.
DddexTrBHO
B3aWMO/ICVICTBOBATh
u paboTtatb B
KOJUICKTHBE "
KOMaH7Ie

- TOTOBHOCTb K CaMOpa3BUTHUIO, CaAMOCTOATCIIBHOCTH U

CaMOOIIPEIEIICHHUIO;

-OBJIaJIcHUE HaBbIKAMHU y4eOHO-UCCIIeIOBATEILCKOM,
MPOEKTHOM u COLIMAIbHOMN JIeSITEILHOCTH;
OBnageHue YHUBEPCAIbHBIMHU KOMMYHUKATUBHBIMU
JIEUCTBUSIMU:

0) COBMECTHasl IeATCIbHOCTD:

- MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHOW U
WHIUBUAYAIBHON pabOTHI;

-  NOpUHUMATh  IIEIM  COBMECTHOM  JCSTEIHHOCTH,
OpPraHM30BBIBATH W KOOPAMHUPOBATH [JEHCTBUS TO €€
JOCTH)KEHMIO: COCTaBIATh IUIAH JIEWCTBUM, paclpenessiTh
polu ¢ yY4eTOM MHEHHH YYacCTHHKOB OOCYXIaTh
PE3yNIbTaThl COBMECTHON PabOTHI;

- KOOPJAMHUPOBATh M BBIMOJIHATH pPabOTy B YCIOBHSIX
peaIbHOTO,  BHPTYyaJIbHOTO W KOMOWHUPOBAHHOTO
B3aMMOJICHCTBHS;

- OCYIIECTBIISATH MO3UTUBHOE CTPATETHYECKOE IMOBECHHEC B

Pa3NMYHBIX  CHUTYyallUsX, MPOSBIATH TBOPYECTBO U
BOOOpaXkeHue, ObITh UHUIIMATHBHBIM.

Osianenne YHUBEPCAIbHBIMU pEryJIATUBHBIMU
IeHCTBUSIMU

T') IpuHATHE ceOs U IPYTUX JIIOJICH:

- IPUHUMATh MOTHUBBI U apryMEHThl JPYruX JIOAeH MNpu
aHaJIN3€ PE3yJIbTaTOB JEATEIbHOCTH;

- NpU3HaBaTh CBOE MpPaBO M MpaBO JPYrux JrOAed Ha

- YMETh IUIAHUPOBATH U BBIIOJHATH XUMUUYECKUN HKCIIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKHX BELIECTB MpPHU HArPeBaHUH,
IIOJlyY€HUE STWIIEHA M U3YYEHUE €ro CBOMICTB, KauyeCTBEHHbIE
peakiuu Ha albJeruipl, Kpaxmana, YKCYCHYI KHCIOTY;
JeHaTypanus OENKOB TpU HAarpeBaHWH, LBETHBIE PEAKINH
OENKOB; MPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OMpeesiTh
Cpeay BOJHBIX PacTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha CyIab(aT-,
KapOOHAT- M XJIOpUI-aHHOHBI, Ha KAaTHOH aMMOHWUS; pellaTh
SKCIEpPUMEHTAIbHBIE 3a7auyd 1o TemMaMm "Meramisl" U
"Hemeramibl") B COOTBETCTBHM C IIPaBWJIAMH  TEXHUKH
0€30MMacHOCTH MpHU 00pallleHUH C BEIIECTBAMU U JIJAOOPaTOPHBIM
00OpyJOBaHUEM; MPEIACTABIATh PE3YyJbTaThl XMMHUYECKOTI'O
JKCIIEpUMEHTa B (OopMe 3alicH YPaBHEHHH COOTBETCTBYIOLIMX
peakiuii u  (OpMyIUpPOBaTH BBHIBOJBI HA OCHOBE JTHX
pe3yJIbTaToB




OIINOKHU;
- pa3BHBaTh CIIOCOOHOCTh TOHMMaTh MHP C TIO3UIUHU
JPYroro 4yenoBeKa

OK 07. | B o61acTi 3KOJIOTHYECKOTO BOCITUTAHUS - chopMHUpOBATH MIPEJICTABJICHUS: 0 XUMHYECKON
CopnelicTBOBaTh - copMHPOBAaHHOCTH  DKOJOTHYECKOW  KYJIBTYPHI, | COCTABISIOMICH €CTECTBEHHOHAYYHOW KapTUHBI MHUPA, POJIH
COXPAaHEHHUIO MMOHMMAaHHe BIIUSTHUS COLIMATIbHO-OKOHOMHMYECKUX | XUMHHM B T[O3HAHUM SIBJICHUM NpUpOIbl, B (OPMHUPOBAHUU
OKpY>Karolen MPOIIECCOB HAa COCTOSHUE TPHPOJHOW W COLMAIBHOW | MBIIIJICHUS M KYJIbTYPbl JIMYHOCTH, €€ (YHKIHMOHAIBHON
Cpelbl, Cpelibl, 0CO3HAHUE II00ATIBHOTO XapaKTepa SKOJOTHYECKUX | TPAMOTHOCTH, HEOOXOUMOMN ISl pelIeHHs] TPAKTUYECKUX 3a/1a4
pecypcocOepexeHu | mpodiem; U DOKOJIOTHYECKH OOOCHOBAaHHOTO OTHONICHUS K CBOEMY
10, OPUMEHSThH | - I[JIAHUPOBAHUE M  OCYIIECTBICHHME JEHCTBUI B | 30POBBIO U MIPUPOIHON Cpeje;
3HAHUS 00 | OKpyXaromieii cpeJje Ha  OCHOBE 3HAHUS  IIeJiel | - yMeTh COONIO/aTh MpaBUIa HKOJOTHYECKH IIeNIECO00Pa3HOTO
W3MEHEHUU YCTONYHMBOTO Pa3BUTHUS YEIIOBEUECTBA; MOBeIeHUsT B OBITY M TPYAOBOM MAESITETBHOCTH B HENSIX
KJIUMaTa, MPUHLMIBI | - aKTUBHOE HENPHUATHE JEHCTBUM, NPUHOCALIMX BpEJ | COXPAHEHHUS CBOErO 3J0pPOBbsi M OKpYXKAloIIeW NpUpOIHON
OepexKIIMBOTO OKpYKarollen cpese; CpeIbl; YYHUTHIBATH OIMACHOCTh BO3JCUCTBUS HA IKHUBBIC
IIPOU3BOJICTBA, - yMEHHE IIPOrHO3UPOBATh HEOJIarONpUSITHBIE | OPraHU3Mbl ~ ONPEACNIEHHBIX  BELIECTB, IIOHMMAas  CMBbICI
3¢ heKTHBHO 9KOJIOTHYECKHE MOCIIEACTBHUS MpeIPUHIUMAEMbIX | TIOKa3aTels MpeiebHON JOMYCTUMON KOHIIEHTPAIHH
JENCTBOBATH B | ACUCTBUH, IPENOTBpALIATh UX;
Ype3BbIYAHBIX - pacIIMpEeHHE OIbITa JEATEIBHOCTH 3KOJOTHYECKON
CUTYaIUsIX HaIpaBJIEHHOCTH;

- OBJAJIeHHME HaBBIKAMU Y4eOHO-MCCIIE0BATENbCKOM,

IIPOEKTHOM ¥ COLMAIILHOM NEATEIBHOCTH
[IK 1.3. | - TOTOBHOCTh K CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U | - c(OpMUPOBAHHOCTh MPEJCTABIECHUN: O XUMHYECKON
OKCIUTyaTHpOBaTh CaMOOINPEENIECHHUIO; COCTAaBIISIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MHpA, PpOJIH
CyJIOBBIE B yactu Tpy10BOro BocuTaHUs: XUMHUHM B TI03HAHUU SBJIEHUN NpUpPOAbI, B (HOPMHUPOBAHUU
JHEPreTUYECKUE - TOTOBHOCTb K TPYyJy, OCO3HAHHE LIEHHOCTH MAacTE€pPCTBA, | MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€ (PYHKUIMOHAIBHOM
YCTaHOBKH TPYIOJIO0HE; IPaMOTHOCTH, HEOOXOAUMOM AJIsl pellIeHus] MPAKTUUECKUX 3a]a4

- TOTOBHOCTb K aKTMBHOM JI€ATEIBHOCTH TEXHOJIOTMYECKON
u COLIMaJIbHOU HAIpPaBJIEHHOCTH, CIOCOOHOCTh
WHUIMAPOBATh,  IUIAHUPOBaTb M CAMOCTOSATENBHO
BBITIOJTHATH TaKYIO JESTEIIbHOCTD;

- UHTEepeC K pPa3IUYHBIM cdepam MpodhecCHOHATbHON
JeSITeIbHOCTH.

U DKOJOTHYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY
3I0POBBIO U ITPUPOJHON CpeEAE;

- BIIQJICHUE CHUCTEMOM XHUMUYECKUX 3HAHWM, KOTOpas
BKJIIOYAET:  OCHOBOMNOJATaloIIue  MOHATHS  (XUMHUYECKHUIl
JJIEMEHT, aTOM, OJJIEKTPOHHAas o0oloYka aroma, s-, p-, d-
AJIEKTPOHHBIE OPOUTATIM aTOMOB, HOH, MOJIEKYJa, BaJIECHTHOCTD,




B o6nacTy 9K0JI0THYEeCKOT0 BOCTIUTAHHUS

- chOpMUPOBAHHOCTh  SKOJOTMYECKOHW  KYJIBTYpHI,
MMOHUMAaHHE BITUSTHUS COIMATTbHO-YKOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE MPHUPOJHONM U  COLMAIBLHOM
Cpenbl, OCO3HAHUE TI00ATBFHOI0 XapaKTepa 3KOJOTHYECKUX
npo0em;

- IUIAHUPOBAaHWE W  OCYIIECTBICHHE
OKpy)Xalollled cpere Ha  OCHOBE
YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

- aKTHBHOE HENpuATHE MACUCTBUI, NPUHOCSIIUX BpeE.
OKpY>Kalollel cpere;

- yYMEHHE MIPOTrHO3UPOBATh
HKOJIOTHYECKUE MTOCIICACTBHSI
NEHCTBHI, IPEIOTBPALLATh UX;

- pacmiMpeHHe OIbITa JEATSIBHOCTH 3KOJOTHYECKOU
HaIpPaBJIEHHOCTH;

OBnanenue YHHUBEPCAIbHBIMU
MO3HABATEIbHBIMU JICHCTBUSMU:

a) 6a30BBIC TOTUYECKHE ICUCTBUS:

- CaMOCTOSITeNbHO (OPMYITHpPOBATh W AaKTYaTM3UPOBATH
pobIIeMy, pacCMaTpHUBATh €€ BCECTOPOHHE;

- BHOCHUTHb KOPPEKTHBBI B JI€ATEIBHOCTh, OIEHUBATH
COOTBETCTBHE pE3yJIbTaTOB IEJSM, OICHUBATh PHUCKHU
MOCIIEACTBHI IeATEIHHOCTH;

0) 60a30BbBIE UCCIIENOBATEIbCKUE ACHUCTBUS:

JOCUCTBUU B
3HAHUSI  Leleu

HeOJ1aronpusTHbIE
IpPEANPUHUMAEMBIX

y4eOHBIMU

- BBISBJIATH MMPUYINHHO-CIICACTBCHHBIC CBsA3HU u
AKTyaJIu3MpoOBaTh  3aaavy, BbIJIBUT'aTh rumoTresy €€
peuiCHUd, HAaXOAUTb AapPTYMCHTBI IJId JOKa3aTCJIbCTBa

CBOMX YTBEP)KICHMH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
peLieHus;

- AQHAJIM3MPOBATh IOJIYYEHHBIE B XOJE PEUICHUS 3aJadu
pe3yibTaThl, KPUTUYECKU OLEHHUBATH UX JOCTOBEPHOCTb,
IIPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBHSIX;

- yMETb IIEPEHOCUTh 3HAHUSA B IIO3HABATEIBHYIO U

AJIEKTPOOTPHUIIATEIBHOCTD, CTENEHb OKHUCICHHS, XHUMHYECKas
CBSI3b, MOJIb, MOJISIDHASI Macca, MOJIIPHBIA 00bEM, YIIIepOIHBIN
CKeleT, (yHKIMOHANbHAs Tpylma, pagukair, H30Mepus,
U30MEpbl, TOMOJIOTUYECKUU PsiJl, TOMOJIOTH, YTIJIIEBOAOPOJIBI,
KHCJIOPOA- W a30TCOJEpIKAIIUMEe COEAMHEHUs, OMOJOTHYECKU
aKTHBHBIC BelecTBa (YIJIEBOJIbI, JKHPBI, OCJIKH), MOHOMEp,
MOJTUMEp,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYJISIPHBIC
COCJIMHEHUS, KPUCTAJUIMYECKAas pPEelIeTKa, THIBI XUMHUYECKUX
peaxuuii (OKHCIIUTENEHO-BOCCTAHOBUTEIBHEIE, 9K30-H
SHIOTCPMHUUECKUE, pEaKIUK HOHHOrO OOMeHa), pacTBop,
JJIEKTPOJIHTHI, HEDJICKTPOJIUTHI, AJIEKTPOITUTUIECKAS
JMCCOIMAINS,  OKHCJIHWTEIb, BOCCTAHOBHTEIb,  CKOPOCTb
XUMHAYECKON pEaKUWu, XUMHYECKOE DPAaBHOBECHE), TEOPUH H
3aKOHBI  (TEOPHSI XUMHYECKOTO CTPOCHHS OPraHUYeCKHUX
Bemects  A.M. DbyrnepoBa, Teopus  AJIEKTPOJIUTUYECKON
JMCCOIMAIK, iepuoauydeckuii 3akon J[.M. MeHnzeneeBa, 3aKoH
COXpaHEHHSI MacChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKUH S3BIK
XUMHH, (AKTOJOTHUECKUE CBEICHUS O CBOMCTBAaX, COCTaBe,
MOJTly4eHHMH ¢ O€30IacHOM  HCIIOJIb30BAaHUM — BAKHEHUIIIHX
HEOpPraHMYECKUX M OpPraHWYEeCKMX BEIIeCTB B OBITY U
MPAKTHYECKOHN JIeATEIIEHOCTH YEIOBEKA;

- c(OpMUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTepHBIC
MPU3HAKA W B3aWMOCBSI3b HW3YYCHHBIX TIOHATUH, MPUMCHSITH
COOTBETCTBYIOIIME MOHATHUS ITPU OMMCAHUH CTPOCHMS U CBOWCTB
HEOPTaHUYECKUX M OPTaHMUYECKUX BEIIECTB M MX MPEBPAICHHIA;
BBISIBJISITH B3aUMOCBSI3b XMMHMUYECKUX 3HAHUHM C TOHATHSIMH U
MPEICTABICHUSIMU APYTHX €CTECTBEHHOHAYYHBIX TPEJMETOB;

- c(OpMHPOBAHHOCTh YMEHHH HCHOJb30BATH HAUMEHOBAHUS
XUMHYECKHIX COCIIMHEHU I MEXTyHAPOIHOTO COI03a
TEOPETUYECKON U MPUKIIATHON XUMUU U TPUBUATbHBIC HA3BAHUS
BaXHEUIINX BEIIECTB (ITWJICH, alleTHJICH, TIIMIEPUH, (EHOI,
(dbopManbaerua, yKCycHas KHCIIOTa, TJWIWH, yrapHbld ras,
YIJIGKHCIIBIA  Ta3, aMMHWaK, TalleHash W3BeCTh, HeramleHas
U3BECTh, MUThEBAas COJAa M JAPYTUX), COCTaBIATH (HOPMYJIbI
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MPAKTUYECKYIO 00JIaCTH KU3HEIEATEIIEHOCTH,

- YMETh MHTETPUPOBATh 3HAHHS W3 PA3HBIX MPEIMETHBIX
obJacrei;

B) pabota ¢ uHpopMaImei:

- BIAACTh HAaBBIKAMU TIONyYeHUs WHPOpMAIUU U3
HCTOYHHKOB pa3HbIX THUIIOB, CaMOCTOSTEIBLHO
OCYLIECTBJIATh IOWUCK, AaHAIU3, CUCTEMAaTU3ALUI0 U
WHTEpIpeTauo UHHOPMAIIMU Pa3IMYHBIX BHIOB U (GopM
MPEICTABICHUS.

Osnanenne YHUBEPCAIbHBIMU KOMMYHUKaTUBHBIMU
JIEHCTBUSIMU

0) COBMECTHasl IeATECIbHOCTD:

- MOHUMATh U UCTIOJIH30BaTh MPEUMYIICCTBA KOMAaHIHOW U
WHIUBUAYAIBHON pabOTHI;

-  NOpUHUMATh  IIEIM  COBMECTHOM  JCSTEIHHOCTH,
OpraHU30BBIBATh M KOOPAMHUPOBATH JCHCTBUSA IO €€
JOCTH)KCHMIO: COCTABIIATh IUIAH JEWCTBUM, paclpeneisaTh

polu ¢ yY4eTOM MHEHHH YYacTHMKOB OOCYXIaThb
pe3yabTaThl COBMECTHOU PaOOTHI.

Osnanenne YHUBEPCAIbHBIMU PEeryJISITUBHBIMU
IEHCTBUSIMU .

T') IpUHATHE ce0s U IPYTUX JIIOJeH:

- IPUHUMATh MOTHBBI W apryMEHTHl OPYTUX JIOJEH Tpu
aHaJIM3e pe3yIbTaTOB JIEATEIbHOCTH;

- TpHW3HAaBAaTh CBOE NPAaBO W TPaBO IPYTruxX JIOAeH Ha
OLIMOKH

HEOPraHWYECKUX U OpPraHWYECKUX BEIIECTB, YPaBHEHUSA
XUMHYECKHX peakUui, OOBACHATh MX CMBICI; MOATBEPXKIATh
XapakTepHbIE XUMHYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOIIMMH SKCIEPUMEHTAMU W 3alUCSIMU YpaBHEHUU
XUMHYECKUX PEAKIIU;

- BJIAJ€HUE OCHOBHBIMM METOJAaMU HAYYHOIO ITO3HAHUS
BEIIECTB M XUMHUYECKHUX SBJICHUN (HAOJIOICHUE, WU3MEpPEHHE,
9KCIIEPUMEHT, MOJICTUPOBAHHE)

IIK 3.2. CoOmronars

MEpBI
MPE0CTOPOIKHOCTH

BO BpeMsl MOTPY3KH,
BBITPY3KHU u
oOparieHus c
OITaCHbIMHU 158

- TOTOBHOCTb K CaMOpas3BUTHUIO, CaAMOCTOATCIBHOCTH U
CaMOOIIPEICIIEHUIO;

B wacty Tpy10BOro BOCIMTaHUsA:

- TOTOBHOCTh K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTepCTBa,
Tpynomooue;

- TOTOBHOCTbh K aKTHBHOU JI€ATEIHHOCTH TEXHOJIOTHYECKON
" COIMATTLHOU HaIpPaBJICHHOCTH, CTIOCOOHOCTh

- c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKOH
COCTAaBJIOLIECH €CTECTBEHHOHAYYHOW KapTUHBI MUpa, POJHU
XUMUU B TIO3HAHWM SIBICHUM TPHUPOABI, B (opmMupoBaHUHU
MBIIIJICHUSI W KYJAbTYpPHl JHYHOCTH, €€ (HYHKIHMOHAIBHOU
TPAaMOTHOCTH, HEOOXOMMOM JIJIsl PEIICHUSI TIPAKTUISCKUX 3a71a4
U OKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEGHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpEAE;

10
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BPEIHBIMH TPy3aMHU
BO BpeMms peiica

WHUIUUPOBATh,  IUIAHUPOBAaTh U
BBITIOJTHATH TaKyIO JESTEIIbHOCTD;

- HHTEpeC K pas3audHbiM cdepam mpodeccruoHambHON
JeSITENIbHOCTH.

B o6nacTy 9K0JI0THYeCKOT0 BOCTIUTAHHUS

- chOpMUPOBAHHOCTh  OSKOJOTMYECKOHW  KYJIBTYpHI,
MMOHUMAaHHE BITUSTHUS COIHMATTbHO-YKOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE MPHUPOJHOM U COLMAIBHOM
Cpelbl, OCO3HAHKE TI00ATLHOTO XapaKTepa SKOJOTHIECKIX
npo0Jem;

- IUITAHUPOBAaHWE W  OCYIIECTBIICHUE
OKpy)XamlIlel cpene Ha  OCHOBE
YCTOWYMBOTO Pa3BUTHUS YCIIOBEUCCTBA;

- aKTHBHOE HeNpusATHe MACUCTBUI, NPUHOCSIIIUX BpE.
OKpY>Kalollen cpere;

- yYMEHHE MIPOrHO3UPOBATH
IKOJIOTHYECKUE MIOCIICICTBHSI
NEHCTBHM, IPe10TBPALATh HX;

- pacmMpeHHe OIbITa JeATSIBHOCTH JKOJOTHYECKOU
HaIpaBJIEHHOCTH;

OBnanenue YHHMBEpCAIbHBIMU
MO3HABATEIbHBIMU JIEHCTBUSAMU:

a) 6a30BBIC TOTUYECKHE ICUCTBUS:

- CaMOCTOSTeNbHO (OPMYITHPOBATh W aKTYaIH3UPOBATH
pobIIeMy, pacCMaTpHUBATh €€ BCECTOPOHHE;

- BHOCHUTHb KOPPEKTHBBI B JI€ATEIBHOCTh, OIEHUBATH
COOTBETCTBHE pE3yJIbTaTOB IEJSM, OICHWBATh PHUCKHU
MOCIIEACTBHI JIeATETHHOCTH;

0) 60a30BbBIC UCCIIEIOBATEIbCKUE ICHCTBUS:

CaMOCTOATCIIbHO

JIECUCTBUH B
3HaHUA  Leael

HeOJaronpusTHbIE
IpEANPUHUMAEMBIX

y4eOHBIMU

- BBISIBJIATH IMPUYINHHO-CJIICACTBCHHBIC CBsA3HU u
AKTyaJIu3MpoBaTh  3aaavy, BbIJIBUT'aTh rumoTesy €€
peuiCHUd, HAaXOAUTb AapPTYMCHTBI IJId JOKAa3aTCJIbCTBa

CBOMX YTBEPXKICHMI, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
peLieHus;

- BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpasd
BKJIFOYACT:  OCHOBOTOJATAIONINE  TMOHATUS  (XMMHYECKUH
9JIEMEHT, aTOM, OJJIEKTPOHHas o00oyouka aroma, s-, p-, d-
3JICKTPOHHBIC OpOWTAIM aTOMOB, HOH, MOJICKYJIa, BAJICHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCT, CTENEHb OKUCIICHUS, XHUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIN 00beM, yriaepOoIHbII
ckener, (yHKIMOHAIBHAS TpyNNa, paauKal, H30MEpHs,
M30MEPBI, TOMOJIOTUYECKUU psii, TOMOJIOTH, YIJIIEBOJIOPO/IbI,
KHCIIOPOJ- W a30TCOJIEPKAIINE COSAMHCHUS, OUOIOTUYCCKU
aKTUBHBIC BellecTBa (yrJeBOJIbI, >KUPBI, OENKH), MOHOMED,
oJIuMeEp, CTPYKTYPHOE  3BEHO, BBICOKOMOJICKYJISIPHBIE
COCAMHEHMS, KPUCTAUIMYECKasl PEIIEeTKA, TUIbl XHUMHUYECKHUX
peakuuii (OKMCIHUTENbHO-BOCCTAHOBUTEIHHBIE, JK30-U
SHJOTEPMHUUYECKHE, PEaKIMH HWOHHOTO OOMeEHa), pacTBOp,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS
JMccolUManus,  OKHCIUTEIb, BOCCTAHOBUTEIb,  CKOPOCTh
XUMUYECKON peaklMM, XUMHYECKOE PAaBHOBECHE), TEOPUH U
3aKOHBI  (TEOpUS XUMHUYECKOTO CTPOCHHS OPTraHMYECKHX
Bemects  A.M. bByrtimepoBa, Teopus  dIEKTPOJIMTHYECKOU
auccouranuu, nepuoandeckuit 3akod /.M. MenneneeBa, 3akoH
COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK
XUMHH, (AKTOJIOTUYECKHUE CBEIEHUS O CBOMCTBaX, COCTaBe,
MOJy4YeHUH U O€30MacHOM  HCIOJIB30BAHUHM  BaXKHEHMIIIMX
HEOPraHMYECKUX U OpPraHWYEeCKHX BEIIECTB B OBITYy H
MPAKTUYECKOM IESITETbHOCTH YEIOBEKA;

- c(OpMUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTepHBIE
MPU3HAKK W B3aMMOCBA3b HW3YYCHHBIX MOHATHI, MNPUMEHSTH
COOTBETCTBYIOLIME IMOHATUSA [IPU ONMCAHUU CTPOCHHS U CBOMCTB
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB M UX MPEBPAIICHU;
BBISIBJISITH B3aMMOCBSI3h XUMHYECKHUX 3HAHUN C MOHSATHUSIMHM H
MPEJICTABICHUAMH APYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- c(hopMHUPOBAaHHOCT, YMEHUN HUCIOIB30BAaTh HAMMEHOBAHUS
XUMHYECKHIX COCIUHECHHI MEKTYHapOIHOTO COI03a
TEOPETUYECKON U IPUKIIAJTHONW XMMHUHU U TPUBUAJIBHBIE HA3BAHUS

11
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- aHAIM3HWPOBATh TOJIYYEHHBIC B XOJE PEIICHHS 3a7adu
pe3yabTaThl, KPUTHYECKU OILEHUBATh WX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBHSIX;

- yYMETh TMEPEHOCHUTh 3HAaHUS B TI03HABATCIBHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEIEATEIIEHOCTH,

- YMEThb MHTETPUPOBATh 3HAHHS W3 PA3HBIX MPEIMETHBIX
obJacrei;

B) pabota ¢ uHpopMaImei:

- BIAACTh HAaBBIKAMU TIONyYeHUs WHPOpMAIUU U3
HCTOYHHKOB Pa3HbIX THIIOB, CaMOCTOSTEIBLHO
OCYLIECTBJIATh IOWUCK, AHAJIM3, CUCTEMAaTU3ALUI0 U
HMHTEpIpeTaio WHGOPMAIIMU Pa3IMYHBIX BHIOB U (GopM
MPEICTABICHUS.

Osnanenne YHUBEPCAIbHBIMU KOMMYHUKaTUBHBIMU
JIEHCTBUSIMU .

0) COBMECTHasl IeITEIIbHOCTD:

- MOHUMATh U UCTIOJIH30BATh MPEUMYIICCTBA KOMAaHIHOW U
WHIUBUAYAIBHON paboOTHI;

-  NOpUHUMATh  IIeIM  COBMECTHOH  JCSTEIHHOCTH,
OpPraHM30BBIBATH W KOOPAMHUPOBATH JEHCTBUS TIO €€
JOCTH)KEHMIO: COCTAaBIIATh IUIAH JIEWCTBUM, paclpenessiTh

polu ¢ yY4eTOM MHEHHMH YYacCTHHKOB OOCYXIaTh
pe3yabTaThl COBMECTHOU PaOOTHI.

Osnanenne YHUBEPCAIbHBIMU PEeryJISITUBHBIMU
IEHCTBUSIMU .

T') IpuHATHE ceOs U IPYTUX JIIOJeH:

- IPUHUMATh MOTHBBI W apryMEHTHl IPYTUX JIOJEH Tpu
aHaJIM3e pe3yabTaTOB JIEATEIbHOCTH;

- TpHW3HABaTh CBOE TPABO W TIPaBO JPYTUX JIOJEH Ha
OLINOKH

BOKHEHIINX BEMIECTB (ITHJICH, AlEeTHIICH, TJIMIEPHH, (EHOI,
(dbopManbaeru, yKCycHas KHUCIIOTa, TJIMLWH, YyrapHbld ras,
VIIEKHUCIIBIA a3, aMMUaK, TalleHas W3BeCTh, HeramieHas
U3BECTh, NUTHhEBAas cofa M JPYTHX), COCTAaBIATH (HOPMYIIbI
HEOPraHUYECKHUX U OPraHMYECKUX BEIIECTB, YpPABHEHUS
XUMHUYECKHX peakUui, OOBACHATh HMX CMBICI; MOATBEPXKIATh
XapaKTepHbIC XUMHUYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH SKCIEPUMEHTAMU W 3alUCSIMU YpaBHEHUU
XUMHYECKUX PEAKIIU;

- BJAQJCHUE OCHOBHBIMU METOJAMU HAy4YHOI'O MO3HAHUs

BEIIIECTB M XMWMUYECKHX SIBJICHUN (HAOJIIO/IEHNE, U3MEpEHHE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE);
- c(OPMHUPOBAHHOCThL  YMEHHU  COOJIOJATh  TpaBHIIA
9KOJIOTHYECKH  IIeJIeCO00pa3HOTro TOBeIeHUs B OBITY U
TPYJIOBOM NIEATEILHOCTH B LIETSAX COXPAHEHUSI CBOETO 3JI0POBBS
U OKpYXKalolled MPUPOJHON Cpelibl; YUHUTHIBATH ONACHOCTh
BO3JICUCTBUS HA KUBBIE OPraHU3MBbl ONPENEIECHHBIX BEIIECTB,
NOHMMAsi CMBICII  TOKa3aTeslsl MpeAeNbHOM  JOMYCTUMOM
KOHIICHTPAILIUH
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2. CTPYKTYPA U COAEPKAHUE OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O

INPEAMETA
2.1. O0beM yueOHOro npeaMera ¥ BUAbI Y41eOHOH padoThl

Buna yueOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOT0 peaMeTa 78
B T.Y.

OcHoOBHOE coepKaHue 71
BT. U..

TEOPETHYECKOE 00yUeHne 47
MPAKTUYECKUE 3aHATU 24
IIpodeccuonanbHO-0OpHMEeHTHPOBAHHOE CO/lep:KaHue (colep:KaHne 5
NMPUKJIAJTHOT0 MOYJIAA)

BT. U..

MPAKTUYECKHE 3aHITHS 5
IIpome:xyTounasi arrectanusi B popme 1udpepeHIUPOBAHHBIN 3a4eT 2
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2.2. TemaTn4yecKkMii IJIAH U COJepPKaHMe YUeOHOT0 MpeaMera

HaumeHnoBanue Copaepxxanue yueOHOro MmaTrepnasia (0CHOBHOe U NpodecCHOHAIbHO-0PHEHTHPOBAHHOE), OB LeM 1aCOE ®opmupyembie
pa3/iesioB U TeM JIa00paTOpPHbBIE 3AHATHS, IPUKJIATHON MOLYJ/Ib KOMIIeTCHIIUH
Pa3nen 1. OcHOBHEBIEC NOHATHSA U 32AKOHBI XUMHH 4
Tema 1.1. OcHoBHOE coep:kaHue 4 OK 01
OcHoBHBIE
HOHSTHS U 1. OcHoBHBIE MoOHATUS XUMUU. BemectBo. ATom. Monekyna. XUMHUECKUNA 3J€MEHT. AJUIOTPONMUSL. 2
3akonbl xumuu | [IPOCTBIE M CIOXKHBIE BEIECTBA. KayeCTBEHHbIM M KOJIMYECTBEHHBIA COCTAaB BEIIECTB. XUMUYECKHE
3Hakd U Gopmyiel. OTHOCHTEIBHBIE aTOMHAsI M MOJIEKYJIsipHast Macchl. KonmnyecTBo BemecTsa.
2. OcHOBHBIE 3aKOHBI XUMUHU. CTeXuoMeTpus. 3aKOH COXPAHEHUSI MacChl BELIECTB. 3aKOH IOCTOSHCTBA 2
COCTaBa BEUIECTB MOJIEKYJSPHOW CTPYKTYphbl. 3aKoH ABOraJpo U CIEICTBUS M3 Hero. PacueTHble
3ala4yd Ha HAXOXKJIEHUE OTHOCUTEIBHOM MOJEKYJIIPHOW MaccChl, ONPEIEICHHE MAaCcCOBOM JONH
XUMHUYECKUX 3JIEMEHTOB B CII0KHOM BELIECTBE.
Pazjen 2. OcHOBBI CTPOeHMS BellleCTBA 6
Tema 2.1. OcHoOBHOE co/lep:KaHue 4 OK 01
CTtpoenne aToMoB
XUMHYECKHX 1. CoBpemeHHasd Mojenb CTpoeHHs aToma. CHUMBONMYECKHH S3BIK XMMHUHM.XHUMHUYECKUH DJIEMEHT.
371€MEHTOB W DnekTpoHHas KoHpurypanus atoma. Knaccudukanuss XMMHUECKAX DIIEMEHTOB (S-, P-, d-21eMeHTHI). 2
npupoaa BaneHTHBIE ~ 3JEKTPOHBL. BaneHTHOCTB. DneKTpoHHas  OpUpoJia  XMMHUYECKOMN CBS3U.
XHMHYECKOI ONEeKTPOOTPULIATEIBHOCTD.
CBSI3H
2. NonHag xumuuecKkas cBs3b. MOHHas CBs3b Kak CBS3b MEXJy KaTHOHAMM M aHHOHAMM 3a CUET 2

ANEKTPOCTATUYECKOr0 MpUTsHKeHUs. Knaccu@ukanus HMOHOB: MO COCTaBy, 3HAKY 3apsija, HAIUYHUIO
rujpatHoi o6onouku. MoHHBIE KpucTamyeckue pemeTkd. CBoicTBa BELIECTB ¢ MOHHBIM THUIIOM
KPHUCTAJUTMYECKON PEIIETKH.

3. KoBaneHTHas XuMu4eckas CBsi3b. MeXaHU3M OOpa30BaHMs KOBAaJEHTHOW CBS3U (OOMEHHBIN U
JIOHOPHO-AKIENITOPHBIN). DIEKTPOOTPUIIATEILHOCTh. KOBaNIeHTHBIC TOJISIpHAs M HETOJSPHAs CBS3HU.
KpatHocTs kKOBaJIeHTHOM CBsA3U. MoJeKyIsipHblE U aTOMHbIE KpUCTauIMueckue pemreTku. CBoHcTBa
BEIIECTB C MOJIEKYJIAPHBIMU M @TOMHBIMUA KPUCTAJUIMYECKUMU PEIIETKAMMU.
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HaumenoBanue Conep:xkanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OB LeM 1aCOR dopmMupyemblie
pa3esioB U TeM JIadopaTopHbIe 3aHATHUS, IPUKJIATHONH MOYIb KOMIIETeHIINH
4. Metaimuyeckas CBsi3b. MeTauimueckass KpUCTAJUIMUECKasi PEelIeTKa U MeTauInuecKass XUMUYecKas
cBsi3b. DU3MUECKUE CBOWCTBA METAJIOB. ATperaTHble COCTOSIHUS BEIIECTB U BOJIOPOJHAs CBSI3b.
Teepmoe, xuaKOe U Ta3000pa3HOE COCTOSHUS BemiecTB. [lepexos BemecTBa U3 OJHOTO arperaTHOTro
COCTOSIHUS B Apyroe. BogopoHast cBA3b.
Tema 2.2. OcHoBHOE coep:kaHue 2 OK 01, OK 02
IHepuoguyeckuii
3aKOH H 1. Tlepuonnueckass cuctema xumuyeckux »dyemeHToB J[.M. MenneneeBa. PU3MYECKUN CMBICT 2
neproanYecKast [Tepuonnueckoro 3akona /.M. MenpaeneeBa. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHUYECKUX
cHcTeMa JJIEMEHTOB, 00pa3yeMbIX MMM TPOCTBIX U CIOXKHBIX BEHIECTB B COOTBETCTBUU C IOJOKEHUEM
snementos JI.W. | XMMHUYECKOrO dIEMEHTA B ITepuoauueckoit cucreme. MHUPOBO33PEHUYECKOE M HAYYHOE 3HAYCHHE
MenjeieeBa [Tepuonuueckoro 3akona JI.M. MengeneeBa. Ilporno3er JI[.M. MenneneeBa. OTKpbITHUE HOBBIX
XUMHYECKHUX DJICMEHTOB.
Pazgen 3. CTpoeHne U CBOIiCTBA HEOPTraHN4YECKNX BelIeCTB 12
Tema 3.1. OcHoBHOE coep:kaHue 12 OK 01, OK 02,
Kuaaccupuxanus, OK 04
Homenkaarypa u |- [IpeIMET HEOPraHUIECKOH XHMHUH. Knaccudukanus Heoprannueckux BeniecTs. IIpocTeie n ciioKHbIE
cTpoeHHe BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEHIECTB (OKCUABI, TUIPOKCUIBI, KUCTIOTHI, COJIN). B3anMocBs3b 5
Heopranmyecknx |HEOPraHUYECKHX —BEIIECTB. ArperatHble CcOCTOSIHHSI BemiecTBa. Kpucrammmuyeckue u amopdHbIe
BElIeCTB BEIIIECTBA.
2. Kucnotsl u ux coiictBa. KuciaoTel Kak 37I€KTPOIUTHI, UX KJIacCU(UKAIIIS IO PA3IMYHBIM MPU3HAKAM.
XUMUYECKHE CBOWCTBA KHCJIOT B CBETE€ TEOPUHU DIEKTPOIUTHUECKON mucconnanuu. OcOOEHHOCTH 2
B3aMMO/JICHCTBUS KOHLIEHTPUPOBAHHON CEpHOM M a30THOM KHUCJIOT ¢ MeTaiaamMu. OCHOBHBIE CIIOCOOBI
MOJIYYEHUS! KUCIIOT.
3. OcHoBanusi U ux cpoiictBa. OCHOBaHMS Kak 3JEKTPOJHUTHI, MX KIACCUPUKALUA IO PA3TUYHBIM
MpU3HaKaM. XHWMHYECKHE CBOMCTBA OCHOBAaHWMW B CBETE TEOPUU HJIEKTPOITUTHYECKON IHCCOLMAIWH. 2

Paznoxenue HEPaCTBOPHUMBIX B BOAC ocHoBaHUI. OCHOBHBIE CLIOCOOBI MMOJIy4CHHUA OCHOBaHUIA.
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HaumenoBanue Conep:xkanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OB LeM 1aCOR dopmMupyemblie
pa3aesioB U TeM JIadopaTopHbIe 3aHATHUS, IPUKJIATHONH MOYIb KOMIIeTeHIIH
4. Oxcuapl 1 ux cBoiictBa. Coneobpasyromiye U HecoaeoOpasymue okcuasl. OCHOBHBIC, aM(OTEpHBIE
U KUCJOTHBIE OKCHBL. 3aBUCHMOCTb XapaKTepa OKCHJIa OT CTEHEHH OKHCJICHHsSI OOpasyloIIero ero 2
MeTajula. XUMUYECKUE CBOKMCTBA OKCHIOB. [loiyuenue okcuaos.
IIpakTHYeckne 3aHATHS 4
IpakTuyeckoe 3ansiTue Ne 1. M3yyeHue xapakTepHbIX CBOMCTB KUCIOT M OKCHJIOB. 2
IIpakTuyeckoe 3ansaTue No 2. M3ydeHHe XapaKTepHBIX CBOICTB IIENOYe U HEPACTBOPHUMBIX 2
OCHOBaHHII.
Pa3znen 4. Xumuueckue peakimun 2
Tema 4.1. Tunsl |OcHOBHOE cOlep:KaHUE 2 OK 01
XUMHYECKHX
peaxumii 1. Knaccudukanuss 1 THUMBI XHMHYECKUX PEAKIUN C y9acTHEM HEOPTaHWYECKUX BEIIEeCTB. Peakium 1
COCIMHEHUS, pa3ioXKeHHs, 3aMmemieHus, oOMena. CocTaBieHHE ypaBHEHUN peaklUuid COEAUHEHMUS,
pasNioKeHusl, 3aMeIleHus, 0OMeHa, B T.4. peakuuii roperus. Karanutudeckue peakiiuu. OOpaTUMBbIe U
HeoOpaTHMBbIE peaKIIUu.
2. OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ ypaBHEHMs.  Peakuuu  OKUCIIEHHSI-BOCCTAaHOBIICHHS. 1
Crenenp okucnenus. OKUCIUTENh U BOCCTaHOBUTENb. COCTAaBJICHHE W YpPaBHUBAHHE OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIUl METOJOM 3JEKTpOHHOro OanaHca. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE
peakuuu B TOPHUPOAE, TMPOU3BOJCTBEHHBIX IMpOIECCaX U  IKUZHEACATCIbHOCTH OpPraHU3MOB.
Krnaccudukanus XuMHUECKUX pPeaKIIUi.
Pa3nen 5. Kunernueckue 1 TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSA XUMMHYECKUX peaKkIuii 2
Tema 5.1. OcHoBHOE coep:kaHue 2 OK 01, OK 02
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HaumenoBanue Conep:xkanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OB LeM 1aCOR dopmMupyemblie
pa3aesioB U TeM JIadopaTopHbIe 3aHATHUS, IPUKJIATHONH MOYIb KOMIETEeHI[HH
Ckopoctb 1. CkopocTh XMMHUECKHX peakuuid. [loHSATHE O CKOPOCTHM XMMMUYECKHUX peakUMi. 3aBUCUMOCTb
XHMHYECKHX CKOPOCTH XHMHUYECKUX pEeaKkUUd OT pa3iIu4HbIX (PAKTOPOB: MPHUPOJbI PEarupyrollux BeHIeCTB, HUX
peaxkumii. KOHIICHTpALlUU, TEMIIEPATYyPhl, TOBEPXHOCTH COIMTPUKOCHOBEHHUS U UCIIOIb30BAHUS KaTaAIM3aTOPOB.
XuMnueckoe OOpaTuMOCTh XUMHUYECKHX peakiuil. XMMHYEeCKOe PAaBHOBECHE W €ro CMEIICHHE IO JAeWCTBUEM 2
paBHOBecHe pa3nuuHbIX (PaKTOPOB (KOHIICHTpAIMs PEarceHTOB WJIM MPOAYKTOB PEAKIUH, JaBICHUE, TEMIIepaTypa)
JUIS CO3JJaHMsI ONTHUMAJIbHBIX YCJIOBHH mpoTekaHus xumuueckux mnporeccoB. [Ipunnun Jlelllarense.
DIEKTPOIH3.
Pa3znen 6. Bona. PacTtBopnl 4
Tema 6.1. OcHoOBHOE co/lep:KaHue 4 OK 01, OK 02,
Bopa. PacTtBopsbl. OK 07
duexrposutnyec | |. Bona. Boanbie pecypest 3emnn. Pactopsl. PactBopenue. Bona kak pactBoputelb. PacTBopuMocThb 2
Kast IHCCONMANHs | BELIECTB. 3aBHCUMOCTb PACTBOPHUMOCTH Ta30B, *KHMJIKOCTEH M TBEPABIX BEILECTB OT pa3JIMYHBIX
(hakTopoB.
2. PactBopenue kak (pu3nKo-xuMHu4eckuii npouecc. PactBopel. CriocoObl TPUTOTOBJICHHS PACTBOPOB.
PactBopumocTs. MaccoBass nonsg  pacTBOpeHHOro BemiecTBa. (CMbICH MOKa3aTens MpeaesabHO
JOMYCTUMOM KOHIICHTPAIIMH U €r0 UCTIOJIb30BaHUE B OLIEHKE HKOJIOTMUYECKOI 0€30MacHOCTH.
3. [IpaBuia 3KONOTHYECKH I€I€CO00Pa3HOTO MOBEAEHUS B OBITY U TPYIOBOM NEATEIHHOCTH B LIETSAX
COXPAHEHUS CBOETO 3J0POBbS U OKPYKAOILIEH MTPUPOIHON CPEJbl; OMACHOCTh BO3JCHCTBHS Ha KUBBIE
OpraHU3Mbl OIIPE/IETICHHBIX BEILIECTB.
4. Teopusi >NEKTPOIUTHUYECKON aAuccouranuu. MOHBIL. DIEKTPOJIUTHI, HEIEKTPOIUTHL. Peaknuun 2
noHHOTO oOMeHa. CocTaBieHHE peakIMii MOHHOTO OOMEHa NyTeM COCTAaBJICHHUS HMX TOJHBIX U
COKpAIlIeHHBIX HWOHHBIX YypaBHEHWH.  3aJaHus HAa COCTaBJICHHE WOHHBIX peakuuid. CreneHb
aneKTponuTHdeckoi aucconuanu. CuiabHble U cialble 3JeKTPoaUuThl. OCHOBHBIE MOJIOKEHUS TEOPUU
3IEKTPOJUTUYECKON Auccouranui. Kucinorsl, OCHOBAHMS U COJU KaK 3JIEKTPOJIUTHI.
Paznen 7. Meraaiasl 1 HeMeTaibl 4
Tema 7.1. OcHoOBHOe coiep:KaHue 4 OK 01, OK 02
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HaumenoBanue Conep:xkanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OB LeM 1aCOR dopmMupyemblie
pa3/1eJioB U TeM J1abopaTopHbIe 3aHATHS, IPUKJIATHOI MOTYJ/Ib KOMIETEeHI[HH
duznko- 1. Metamnel. O0uue GpusnuecKkue 1 XUMHYECKHE CBOCTBAa MeTauioB. CIOcOOBI mostyueHusl. 3HaYCHHE
XUMHYECKHe METAJIJIOB U HEMETAIIJIOB B MIPUPOJIE U KU3HEIEATEIbHOCTH YeJIOBEKa U OPraHu3MoB. MeTajioTepMust. 2
CBoOiicTBa [Mupomerammyprusi, THIAPOMETALTYPrusi W dnekTpoMetairyprus. CIlaBel 4YepHbIE ¥ I[BETHBIC
MeTAJLJI0B H Kopposus MeTannoB: BUAbI KOPPO3HH, CIIOCOOBI 3alIUTHl METAJIOB OT KOPPO3HH.
HEMETAJJIOB
2. Hemeramnel. OOmme ¢u3MUECKMe W XMMHUYECKHE CBONCTBA HEMETAJUIOB. THUINHYHBIC CBOMCTBA
HemerauioB IV-VII rpynn. Krnaccudukanus uW HOMEHKIATypa COCIMHEHHH HEMETaslIOB. 2
KpyroBopoTsl OMOTEHHBIX JIEMEHTOB B IIPUPO/IE.
Pasnean 8. JlabopaTopHblii NPAKTHKYM 10
Tema 8.1. OCHOBHOE Co/IepsKaHHe 6 OK 01, OK 02,
Unentudukanus OK 04
Heopranuveckux | Ilpakrtuyeckue 3ansitus 6
BellecTB
IIpakTnueckoe 3ansaTue Ne 3. M3yueHre ocOOEHHOCTEH XUMUYECKUX PEAKIUH. 2
IIpakTnyeckoe 3ansitue Ne 4. V3yueHue KOpPpO3UM METAUIOB M CHOCOOOB 3alIUTHl METAIIOB OT 2
KOPpO3HUH.
IpakTuuyeckoe 3ansitue No 5. Pacno3HaHume HEOPraHWYECKHX BEIIECTB METOJIOM XHUMHUYECKOTO
JKCIiepuMeHTa. UWaeHTH(UKalus HEOpraHMYeCKHX BEIIECTB C HCIONb30BaHHEM WX (U3UKO- 2
XUMHYECKHUX CBOMCTB, XapaKTEPHBIX KAUECTBEHHBIX PEAKIIHIA.
Tema 8.2. OCHOBHOE CO/IeP/KAHUE 4 OK 01, OK 02,
HccaenoBanue OK 04
cBoiicTB pacTBopoB| IIpakTnyeckne 3aHATHA 4
IMpakTuyeckoe 3ansatue Ne 6. [IpuroroBineHue pacTBopa 3aJlaHHOW KOHIeHTpanuu. OmnpeaeneHue
Cpelbl BOJHBIX PacTBOPOB. PellieHne pacueTHBIX 3a/1a4 Ha HaX0XJIEHHWE MacCOBOM JTOJU PaCTBOPEHHOTO 2

BEILECTBA U
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HaumenoBanue Conep:xkanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OB LeM 1aCOR dopmMupyemblie
pa3aesioB U TeM JIadopaTopHbIe 3aHATHUS, IPUKJIATHONH MOYIb KOMIIeTeHIIH
IIpakTnueckoe 3ansaTue No 7. [IpuroroBienue cycneH3uu kapOoHaTta kanblusi B Boje. [lomydenue 2
AMYJIbCUM MOTOPHOTO Maciia. O3HaKOMJIEHUE CO CBOMCTBAMU JUCIIEPCHBIX CUCTEM.
Pa3nen 9. CTpoeHne U CBOWCTBA OPraHU4YeCcKHX BelllecTB 19
Tema 9.1. OcHoOBHOE co/lep:KaHue 4 OK 01
Knaccupuxauus,
CTpOeHHE U 1. [losiBneHue 1 pa3BUTUE OPraHUYECKON XUMUH Kak Hayku. [Ipeamer oprannyeckoi xumun. Mecto u
HOMEHKJIATYpa | 3HAYEHHE OPTaHUYECKON XUMUH B CUCTEME ECTECTBEHHBIX HAYK.
opranmyeckux | XMMHYECKOE CTPOCHME KaK MOPANOK COEJAMHEHHS aTOMOB B MOJIEKYNIE COIJACHO HMX BaJlCHTHOCTH.
BeLeCTB OCHOBHBIE MOJIOKEHHSI TEOPUU XUMHUYECKOTO CTPOEHUSI OpraHudeckux coequHenuid A.M. bytieposa. 5
VYriepoaHslid CKENeT OPraHuYecKOW MOJIEKYJbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
CTpOeHHUs MoJeKyn. M3omepust 1 u30MepBbl.
[lonsatne o ¢ynkunoHanpHOM rpynme. Panukan. [IpuHOMOB KIacCH(UKAMM  OPraHUYECKUX
coelMHEHU. MexnyHapoaHas HOMEHKJIAaTypa MW [PUHLUIIBI HOMEHKJIATypbl OpPraHUYEeCKHUX
COCIMHEHU.
2. Knaccudukarus peakiuii B opraHudeckod xumuu. Peakiuu mpucoenvHeHus! (THAPUPOBAHUSA,
raJIOTeHUPOBAHUS, TUIPOTaJOTEHUPOBAHUS, TUApATaluu). Peakuuu oTiiernyieHus (IeruapupoBaHus, 2
JETHAPOTATIOTeHUPOBAHUS, JeTuapaTanuu). Peakinn 3amenienus. Peakiinm nzomepusanuu.
Tema 9.2. OcHoBHOE coep:kaHue 8 OK 01, OK 02,
CaoiicTBa OK 04
OpraHHYeCKHX 1. ®u3uKo-XMMUYECKHE CBOMCTBA OPraHMYECKUX COEAMHEHUH OTAENBHBIX KJIacCOB (OCOOEHHOCTH
CcoeMHeH i KJIacCU(PUKAlMM W HOMEHKJIATypbl BHYTPH KJacca, TOMOJOTHYECKHH psa u oOmas ¢opmyna; 2

HU30MCpU; (1)1/1314%01(1/16 CBOﬁCTBa; XUMHUYCCKHUC CBOﬁCTBa; CIIOCOOBI HOJ'Iy‘-IeHI/ISI).
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Haumenosanue
pa3aesioB U TeM

Conep:xkanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE),
JIadopaTopHbIe 3aHATHUS, IPUKJIATHONH MOYIb

O0BbeM yacoB

dopmMupyemblie
KOMIIeTeHIIH

- IpeleibHbIE YITIEBOAOPOAbl (AJKaHbl M LMKJIOAIKaHbl). CBOMCTBA NPUPOJIHBIX YIJIEBOAOPOJOB,
HaxO0XXJICHHE B NPHUPOAEC M NPUMEHEHUE aJKaHOB; AJIKaHbl: TOMOJIOTMYECKUH psAl, U30MEpUS U
HOMEHKJIaTypa ajKaHOB. XHMMHYECKHE CBOWCTBA aJKaHOB (MeTaHa, 3TaHA): FOPEHHUE, 3aMEIICHUE,
pasiioKeHue, JAeruapupoBaHue. ['opeHHe MeTaHa Kak OJMH W3 OCHOBHBIX HCTOYHHMKOB TeIUla B
MPOMBIIIICHHOCTH U ObITy. [IprMeHenne ankaHoB.

— HempenebHbIe (aJIKEHbI, AJKWMHBl M alKaJUEHbl) M apoMaTHYecKue yrieBojaopoabl. ['openHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO MJIAMEHU JJIsl CBAPKHU U PE3KH METAJLIOB;

OTuiieH, ero mnoiy4eHue. ['OMOJIOrMuecKuil psii, M30Mepus, HOMEHKJIATypa ajlKEeHOB. XHWMHYECKUE
CBOMCTBAa 3TUJIEHA: NOPEHUE, KAYECTBEHHbIE PEAKIMM, ruapaTtanus, noiaumepusauus. [Ipumenenue
3TUJICHA.

Juensl u kayuyku. [loHsITHE O AMEHAX KaK yIJIeBOJOPOAax C ABYMsI IBOMHBIMU CBSA3SIMU.

Anxunbl. AnetunieH. XMMUYECKHUE CBOMCTBA alleTUJICHA: TOpPeHHEe, 00eCI[BeYrBaHUE OPOMHON BO/IBI,
IIPUCOEIMHEHMS XJIOPOBOAOpOAa U ruAparanus. [[puMeHeHne aneTuieHa.

Apenbl. ben3zon. Xumudeckue cBoiicTBa O€H30J1a: TOPEHUE, PEaKIUU 3aMelieHus (TaJoreHupOoBaHUE,
HuTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB. [IpupoIHbIE HCTOYHUKHU YIIIEBOJOPOJIOB.

- KUCIIOPOJICOJIepKALIIE COeNMHEHHSI (CIUPTHI U (PEHOJIbI, KAPOOHOBBIE KUCIOTHI U A(PUPHI, ATbIETUIbI
U KETOHBI, KUpPbI, yrieBojbl). IIpakTuueckoe NpUMEHEHUE STUJICHIJIMKOJISA, TIUIEpUHa, (eHoxa.
[Ipumenenue Qopmanbaerua, aneTaableruia, YKCYCHOM KHMCIOTh. Mblla Kak COJM BBICHIMX
KapOOHOBBIX KUCIOT. Morolue cBOWCTBA MbLja.

- a30TcOoJeprKalllie COeQUHEHHs (aMHHBI M aMHHOKHCIOTHI, Oenku). BbicokoMomeKynspHble
COeMHEHUs (CUHTeTHYeCKHe M OMOJOrMYecKU-aKTHBHbIE). MOHOMEp, MOIMMEp, CTPYKTYPHOE 3BEHO.
ITonmumepu3anys STHIIEHa KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUS.

I'eHeTnueckas CBA3b MEX]y KilaccaMH OpraHmdeckux coenuHeHuid. [loHaTue o0 azorconep amux
COEMHEHUSX, OMOJOrMYeCKH AaKTUBHBIX BellecTBax (yrjaeBojaax, »>Kupax, Oenkax u 1p.),
BBICOKOMOJIEKYJIIPHBIX COETUHEHUAX (MOHOMED, MTOJIUMEDP, CTPYKTYPHOE 3BEHO).

Tema 9.3.

OcHoBHOe coaepkaHue

OK 01, OK 02,

20




21

HaumenoBanue Conep:xkanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OB LeM 1aCOR dopmMupyemblie
pa3/iesioB U TeM JIadopaTopHbIe 3aHATHUS, IPUKJIATHONH MOYIb KOMIIeTeHIIH
Nnentndpuxanus | 1. buoopranmueckue coenuHenus. llpumenenue u OuWoNOTHYECKas poyib yriieBoaoB. OKHCICHHE OK 04
OpPraHMYecKMX | yIrJIeBOJOB — HCTOYHHUK OJHEPruM KHUBBIX oOpraHu3mMoB. OOnacTd NpUMEHEHUS aMHUHOKHUCIOT. 4
BelleCTB, UX [IpeBpamenuss OenkoB mHIIM B oOpraHu3me. buonormueckue ¢GyHKIuM OenkoB. buonormdeckue
3HAYeHHe U GbyHKIUY kUpoB. Ponb opraHndeckoil XMMUK B PellIEeHUH MpooieM MUIeBOil 0€30M1acHOCTH.
NpUMeHEeHHE B _
GLITOBOI 1 2. Ponp opraHMyeckoil XHMMHUHU B PEIIEHUU HPOOJIEM SHEPreTHUECKON O€30MacCHOCTH, B Pa3BUTHUU
npousBoxcTBenHoii | MEAMLIMHEL CO3/IAHMA HOBBIX MAaTEPHAOB, HOBbIX HCTOYHIKOB SHEPIHH (anmpTEepHATHUBHBIE UCTOYHUKU
eI TeILHOCTH sHepruu). OnacHoCTh BO3JEHCTBUS Ha KUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTAEIbHBIX KJIaCCOB 1/2
geaoBeKa (yrmeBomopopl, CHUPTHI, (DEHONBI, XJIOPOPraHUYECKUE MPOU3BOAHBIC, ANBACTHABI U [p.), CMBICI
MOKa3aTess MpeleIbHO IOMyCTUMOM KOHIIeHTpauuu. [IpakTiuueckoe 3austie Ne 8.
Pazpnen 10. JIabopaTopHbIil NPAaKTUKYM IO HAEHTHPHUKANMH OPTAaHNYECKUX BelleCTB 8
Tema 10.1. OcHoBHOeE coep:kaHue 8 OK 01, OK 02,
NnenTudpuxanus OK 04
opranmyecknx | IIpaKTHYecKHe 3aHATHS 8
coeIMHEeHU I
OTHEJbHBIX IIpakTnueckoe 3ausaTue Ne 9. lV3yueHue XxapakTEepHBIX CBOHCTB YTIIEBOAOB. 2
KJIACCOB
Ipakruyeckoe 3ansitue Ne 10. M3ydeHne XxapakTepHBIX CBOMCTB OEITKOB. 2
IIpakTnyeckoe 3ansaTue Ne 11. M3yueHne xapakTepHBIX CBOICTB MOJIMMEPOB M BOJIOKOH. 2
IIpakTuyeckoe 3ansaTue Ne 12. PacrozHaBaHHE OPTaHUYECKUX COCITUHEHHN METOJIO0M XHMHUYECKOTO
JKCIIepUMeHTa (NMPUMEHEHHE TMONYUYEeHHBIX 3HAHWNW W HABBIKOB XHMHYECKOTO JKCIIEPHUMEHTa IS 2
KaueCTBEHHOT'O OMPE/IEJICHNS BbIIAHHBIX 00pa31l0B OPraHUYECKUX BEILIECTB).
IIpodeccnonaibHO-OPHEHTHPOBAHHOE COAepPKaHUe (MPUKJIATHONH MOLYJIb)
Pazgen 11. Xumusi B NpOU3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BeKa 5
Tema 11.1. Xumus | Coaep:xkanue NPUKJIATHOT0 MOLYJIs 5
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HaumenoBanue Conep:xkanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OB LeM 1aCOR dopmMupyemblie
pa3/iesioB U TeM JIabopaTOpHbIe 3aHATHS, NIPUKJIATHON MO1YJ/Ib KOMIIeTeHIIHH
B 1. Ilpaktuyeckoe 3ansitue 13. HoBeimme AOCTHKEHHS XUMHUECKOW HAyKM M XHMHYECKOU OK 01, OK 02,
NMPOU3BOACTBEHHOII | TexHONMOrMU. Poslb XuMUM B 00ecriedeHNH IKOJIOTUYECKOM, sHepreTuueckor OezonacHoctu. [IpaBuna OK 04, OK 07,
AeATEIbHOCTH | IOWCKA U aHAJTM3a XUMUYECKOH HH(POPMAIIUN U3 pa3IMYHbIX HCTOYHUKOB (Hay4YHAs U yueOHO-Hay4Has K 1.3
cTapiIero JUTeparypa, cpelicTBa MaccoBoil uHdopmanuu, cetb MHTepHer).
TeXHHKA- 3
CYXOBOHTEJS ¢ 2. Ilpaktuyeckoe 3anstue 14. [IpuHuun paboThl YeThIpeXTaKTHRIX U ABYXTakTHHIX JIBC. Ilonstue u
npaBoM toruuBe. CocTaB ToruMBa. HazHaueHHe M cocTaB ra3opacmpeielieHHusl CUCTEMbl JU3eleil Ha CyJIHe.
skemuayatagun | 1IPe0OpasoBaHue MOTEHIMATBHOM dHEPrHK dHEproHocuTens (tormmmsa) B COV (mm3ensix) Ha cyaue.
CY/10BBIX I"azo06pa3zoBanue npu CKUTaHWU TOIUIMBA Ha cynHe. DHeproHocutenb. OBP peakiuu. DnexkTpoHHBIE
IHePreTHYECKNX bopmynbl. Puznveckre 1 XUMHYECKHE CBOMCTBA JIEMEHTOB.
YCTAaHOBOK
3. Ilpaktuyeckoe 3ansatue 15. Ilonarue «rpy3». Kiaccupukauus rpy30B 1o pasivyHbIM MPU3HAKAM. OK 01, OK 02,
TpaHCIIOPTHBIE XapaKTEPUCTUKHU TI'Py30B. ['py30mepeBO3KH, OCYIIECTBIAEMBIE MOPCKMM U PEYHBIM 2 OK 04, OK 07,
TpancnopToM. OCOOEHHOCTH TPY30BBIX oOnepanuii HeTEeHATMBHBIX CynoB. HedreHamuBHBIE Tpy3HI K 3.2
Hedrenponykrsl. Hedgtb. Xumuueckue cBoiicTBa HeTH.
JAuddepeHunpoBaHHbIN 3a4eT 2
Bcero: 78
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3. YCJIOBUMA PEAJIM3ALIMN OBINEOBPA30OBATEJIBHOI'O YYHEBHOI'O IIPEIMETA

3.1. las peanusanuu padodeil mporpaMMsbl NpeaycMOTPeHbl Y4eOHbIe TOMEIeHHS:

- KaOWHEeT XUMUH.

KabGuner cootBerctByeT TpeOoBaHusIM CaHUTAPHO-IMUIEMHOJIOTHUECKUX MPaBWI |
HOPMAaTHBOB, OCHAIIEH THUIIOBBIM OOOPYIOBAHHEM, B TOM YHUCIE CIEUUATH3UPOBAHHON YyueOHOI
MeOenpi0 U cpelcTBaMu OOydeHHusi, HEOOXOJUMBIMU MJi BBHIOJHEHUS TPEOOBAHHM K YPOBHIO
MOJATOTOBKU 00y4YaroIIuXCsl.

B kabuneTre npeaycMOTpeHo ciieayromiee 000py10BaHue:

Komrekt ydeOHOU mebenu (CTONBI JEMOHCTPAIIMOHHBIC, JTA00pATOPHBIC, YUYCHUYECKHE
n1abopaTopHbIE XUMUYECKHE C OOPTUKOM, CTYIbs, ocka); cucreMmubiil 0ok Celeron 3000 — 1 miT.;
monutop Samsung 17 — 1 wr.; npuntep HP LaserJet1505 — 1 mrt.; Becet BCT600/10-0 — 1 mt.;
BECHl pbhlUaXHbIE — 2 mT.; Habop «Heopranuka» - 1 mT.; Habop «Opranuka» - 1 mT.; HAOOP
«JIaboparopapie paboTl 1O XuUMUKW» (1T ONBITOB) — 15 1IT.; BBITSOHKHON mIKad
(IeMOHCTpAIMOHHBIH ); CyIIniIKa; mKad sl XpaHeHHs peaKTUBOB; XUMUYECKasl OCY/1a; PEaKTUBBI,
HarJsAHbIe Tocooust (MHGOPMAIMOHHBIE CTeH I, TAOIHUIIBI, TUIAKATHI, MOAETU MOJIEKYII).

[Iporpammuoe oGecneuenne: OC Windows (Microsoft Corporation); Office (Microsoft
Corporation); apxuatop 7-zip; Adobe Reader (Adobe Systems Inc.); Kaspersky Endpoint Security
(JTaboparopust Kacniepckoro).

JUia peanu3zauuy ydyeOHOro IpeaMeTra MIpeaycMOTpeHa OuOIMOTeKa W 4YMTalIbHBIA 3aj
C BbIX0JI0M B MIHTEpHET.

3.2. UndopmanuonHoe odecriedeHne peaau3alui NPporpaMmbl

3.2.1. OcHOBHBIE JICKTPOHHbIE H31aHUS

1. T'abpuensH, O. C. Xumus. 10 macc : 6a30BbIii ypoBeHb: yueOHUK / ['abpuensa O. C.,
Octpoymos U. T'., Ciragkos C. A. - 10-e u3x., crep. - Mocksa : [Ipocsemnienne, 2022. - 192 c.

2. I'abpuensn, O. C. Xumus. 11 knacc : 0a30Bblif ypoBeHb: yueOHHK / ['aGpuensa O. C.,
Octpoymos U. I'., Cnagkos C. A. - 4-e u3a., crep. - Mocksa : [Ipocsemenue, 2022. - 128 c.

3.2.2. JlonoTHUTEJIbHbIE€ HCTOYHHUKH

1. Xumus. ba3ossiii ypoBenb. 10 kiace : yue6nuk / Epemun B.B., Ky3pmenko H.E., Tepenun
B.1., Ipo3noB A.A., Jlyaun B.B.; mox pen. Jlyauna B.B. - 8-¢ m3x., crepeornmaoe - Mocksa :
WznatensctBo "[Ipocemenue”, 2022. - 208 c. - ISBN 978-5-09-099533-7. - TekcT : 37€KTPOHHBIA.

2. Xumus. ba3oBeiif ypoBens. 11 kiacc : yueOHuk / B. B. Epemun, H. E. Ky3pMenko, A. A.
Hpo3nos, B. B. Jlynun ; noxn. pen. B. B. Jlynuna. - 8-e uzn., mepepaboranHoe - MockBa :
NznarensctBo "Ilpocsemenue”, 2022. - 226 c. - ISBN 978-5-09-099534-4. - TekcT : 37€KTPOHHBIH.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEIMETA

KOHTpOJIb H OLEHKA PACKPBIBAIOTCA 4YC€PE3 NMPCAMETHBIC PE3YJIbTAaThl, YCBOCHHBIC 3HAHUSA U

OK 02. Hcnonb3oBatk
COBPEMCHHBIC cpencTaa
TIOUCKA, aHaJM3a u
UHTEpIIpeTanud HHOOpPMALUH
u UH(POPMALIMOHHBIE
TEXHOJIOTUU JUIS BBITOJHCHHS
3amaq npodeccnoHaTbHOM

JCATCIbHOCTH

P2, Tema 2.2.

P 3, Tema 3.1.

P5, Tema5.1.

P 6, Tema 6.1.

P 7, Tema 7.1.

P 8, Temsr 8.1, 8.2.

P9, Temsr 9.2, 9.3.

P 10, Tema 10.1.

P 11, Tema 11.1 (IT-o/c).

OK 04. S¢dexTuBHO
B3aHUMOJICHCTBOBATh u
paboTaTh B KOJUIEKTUBE U
KOMaHE

P 3, Tema 3.1.

P8, Temsr 8.1, 8.2.

P9, Tems 9.2, 9.3.

P 10, Tema 10.1.

P 11, Tema 11.1 (IT-o/c).

OK 07. CopeiictBoBath | P 6, Tema 6.1.
coxpaHeHnto  okpyxaromei | P 11, Tema 11.1 (IT-o/c).
Cpellbl, PecypcocOEpeKeHHUIO,

MPUMEHSITh 3HAHUSA 00

W3MEHEHUU KJINMarTa,

TIPUHIIAITBI OepeKITUBOTO

MpOMu3BOACTBA, A(DPEKTUBHO

JIECTBOBATh B YPE3BbIYaNHbBIX

CUTYaIUIX

MK 1.3. D3kcmryaruposars | P 11, Tema 11.1 (IT-o/c).
CyJOBBIC SHEPreTHYECKUe

YCTAaHOBKH

3a4€T

npuoOpeTeHHble O00YyYalOIIMMHUCA YMEHHs, HampaBieHHble Ha (OPMUPOBAHHE OOIUX U
podecCuOoHANBHBIX KOMIIETEHIIUH.
Oo0masi/npogeccuoHaabLHast Pazgen/Tema Tun oueHoYHbIX
KOMMETEHIUs MeponpusiTuii
OK 01. Bsibupare croco6st | P 1, Tema 1.1. Texkymuii  KOHTpOJIb B
pelieHus 3amad | P2, Temsr 2.1, 2.2. bopme:
npodeccnoHaTBEHOM P 3, Tema 3.1. — TECTUPOBAHUE;
JEATeIIbHOCTH P4, Tema4.1. — KeWC - 3a7aHus;
IIPUMEHHUTEIBHO K pa3inuuHbM | P 5, Tema 5.1. — YCTHBIH OIIPOC;
KOHTEKCTaM P 6, Tema 6.1. —  JOKJajabl, pedeparsl;
P7,Tema 7.1. — OIICHKA BBIINOJTHEHUS
P 8, Temsr 8.1, 8.2. 71a00paTOPHBIX padoT.
P9, Tems1 9.1, 9.2, 9.3. [TpomexyTouHas
P 10, Tema 10.1. aTrectanus B popme:
P11, Tema 11.1 (IT-o/c). — muddepeHIpoOBaHHBIN
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Oo0masi/npogeccuoHabLHas
KOMIIeTeHIIUs

Pa3zgen/Tema

THn oeHOYHBIX
MepOonpUATHH

IIK 3.2. Cobmtonate Mepbl
MPEAOCTOPOIKHOCTH BO BpeEMSs
IIOTPY3KH, BBITPY3KU u
oOpamieHusi ¢ ONacHbIMH |
BpPEIHBIMH T'PY3aMH BO BpeMs
perica

P 11, Tema 11.1 (IT-o/c).
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