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PA3ZPABOTYUKMU:
PaeBckas Dnnaga DnuzbapoBHa — npenojgaBaTenb benoMmopcko-Onexckoro ¢unuana GI'bOY BO
«I"YMP® nmenn agmupana C.O. Makaposay.

Pabouwas  mporpamma  oOmieoOpasoBarenbHOro  yuebHoro  mpeamera  BYIL.04  Xumwus
pa3paboTana B cooTBeTcTBUU ¢ DeepanbHbIM TOCyAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
COO, yrBepxxaeHnbM IIpukazom MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit deneparu
or 17.05.2012 Ne 413 ¢ wu3meHeHussMH M JonojHeHHsAMH, DenepanbHbIM TIOCYIapCTBEHHBIM
00pa30BaTeNbHBIM CTAaHAAPTOM CPEJHEro NpPO(ecCHOHATBHOTO 00pa30BaHUs, YTBEPKICHHBIM
npukazoM MuHuctepcTBa npocsemieHuss Poccuiickoit ®@enepanuu ot 2 nexadbps 2020 r. N 691,
no crneuuanbHocty 26.02.05 Okcmmyaranus CyJOBBIX SHEPreTHUUYECKUX YCTAaHOBOK, INPUMEPHOMN
paboueii  mporpamMmol  oOmeoOpa3oBaTeNbHOM  JAUCHUIUIMHBI s TPO(ECCHOHATBHBIX
oOpa3zoBaTenbHbIX opraHu3auuii u IlonokeHuem 00 OCHOBHOW 00pazoBaTeIbHON INporpamme —
mporpamMme TOATrOTOBKHU criennanuctoB cpearero 3BeHa (IIpukasz Ne 1034 ot 31.08.2021r.), ¢ yuérom
Crpareruu pa3sutus Bocniutanus B Poccuiickoit @enepaunu Ha nepuoa 1o 2025 roaa.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI

OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEJIMETA
BYIIL.04 XUMU

1.1. Mecto Yy4eOHOro mpeaIMeTa B CTPYKTYpe OCHOBHOW TpodeccHOHATbHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl

O6meo6pa3oBatenbHbii yaeOHbIl ipenmer bYI1.04 Xumus siBisercs 00s13aTeIbHON 9acThIO
obmreo0pazoBarenpHOro KA oopazoBarenbHOi mporpammbl CITO B cootBeTcTBUU ¢ ®I'OC CIIO
1o crenranbHocTu 26.02.05 Dkcrutyaranus CyA0BbIX SHEPreTUUYECKUX YCTAaHOBOK.

1.2. leau 1 niIaHupyeMble pe3yabTaThbl 0CBOCHUS Y4eOHOI0 MpeaMeTa:
1.2.1. Henu u 3a1a4u yueOHOro nmpeamera

Copep:xanue mporpammbl ob6meodpazoBatenbHoro yuyeOnoro mpenmera bYIL.04 Xumus
HaIpaBJEHO Ha JOCTIKEHUE PE3yJbTATOB €€ M3yueHUs] B COOTBETCTBUU C TpeOoBaHusmu PI'OC
COO c yuerom mpodeccuonanbuoit HanpasiaeHHOCTH OI'OC CITO u Ha nocTkeHue 1enel u 3a1ay:

- (QopMupoBaHue y OOydalOIIMXCS TMPEJACTABICHUS O XHUMHUYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa KaK OCHOBBI MPUHATHS pEHICHUH B IKU3HEHHBIX
Y TIPOU3BOCTBEHHBIX CUTYAIIUSAX, OTBETCTBEHHOTO MOBEICHUS B IPUPOIHON CpeEJie.

3agaun:

- chopMmupoBaTh TMOHUMAHUE 3aKOHOMEPHOCTEH TIPOTCKAHUS XHMHUYECKUX IPOIIECCOB
U SBJICHUM B OKpyXKarolledl cpeae, LEJIOCTHOM HayYHOW KapTHUHBI MHUPA, B3aHMMOCBSA3HU
Y B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUThb YMEHHUS COCTaBIATH (POPMYJIbl HEOPTraHMUECKUX M OpPraHMYECKHX BEIIECTB,
YpaBHEHUS XUMHUYECKUX PEaKIUW, OOBACHITH HMX CMBICI, HWHTEPIPETHPOBATH PE3YIbTAThI
XUMUYECKHUX HKCIIEPUMEHTOB,

- chopMHupOBaTh HABBIKM TMPOBEJICHUS MPOCTEHUITUX XUMHYECKUX IKCIIEPUMEHTATbHBIX
HCCJIEIOBAaHUI C COOJIOACHHEM MpaBUil OE30MacCHOTO OOpalleHHs C BEIIeCTBAMU M J1a00paTOPHBIM
000pyI0BaHKEM;

- pa3BUTh yMEHHUS HCIOIb30BaTh HMH(DOPMAIMIO XMMHYECKOTO XapakTepa W3 pa3IUYHbBIX
HMCTOYHHKOB;

- chopmupoBaTh YMEHUSI IPOTHO3UPOBATH MOCIEICTBUS CBOCH NEATETHHOCTH U XUMUYECKUX
MPUPOJHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB;

- copMupOBaTh MOHHUMAaHHE 3HAYMMOCTH JOCTIKEHUH XMUMHUYECKON HAyKM M TEXHOJOTHH
TSl pa3BUTHUS COIMATIBHOM M MPOU3BOJICTBEHHOU cep.

1.2.2. Ilnanupyembie pe3yabTaTbl OCBOEHHMsI 0011€00pPA30BATENBHOIO Y4eOHOIr0 mpeaMera
B coorBercTBUH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue y4eOHbI npeamer umeeT npu popmupoanuu u pazsutuu OK u [1K.



Koa un
HAHMEHOBaHMHE
popMupyembIx
KOMIIeTeHIU

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

Oo0mme

IpenmerHbIe

OK 01. Beibupats
CIIOCOOBI peLIeHUs
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
PUMEHUTEIBHO

K Pa3JIMYHBIM
KOHTEKCTaM

B ywacTtu Tpy10BOTO BOCIIUTAHWS:

- TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTH MAacCTEepPCTBa,
Tpyaoooue;

- TOTOBHOCTb K aKTHBHOM JIEATEIBHOCTH TEXHOJIOTHUECKON
u COILIMAIbHOM HaTPaBJICHHOCTH, CIIOCOOHOCTh
UHUIMUPOBATh,  IUIAHUPOBAaTh M CaMOCTOSTEIbHO
BBITIOJHSATH TAKYIO JESTEIBHOCTH;

- HHTEpeC K pa3iuuHbiM chepaM npodecCHoHaTbHON
JIeATEILHOCTH.

OBnaneHue YHHUBEPCAJIbHBIMU
MI03HABATCIIbHBIMH JICHCTBHIMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENTLHO (HOPMYJIUPOBATh W AKTYAIM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIICCTBCHHBIN MPHU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, KitaccuuKanuu u 00001eHNS;

- ONPENEeNSITh MeNU JACSITeILHOCTH, 3aaBaTh apaMeTphl U
KPUTEPUU UX TOCTHIKEHUS;

-  BBIABIIATh  3aKOHOMEPHOCTH U
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCHUTh KOPPEKTHBBI B JIEATCIBHOCTH, OICHUBATH
COOTBETCTBUE pE3YyJIbTAaTOB IEJNSM, OIICHUBATh PHUCKU
MOCJIEACTBUN NeITEIbHOCTH,

- pa3BUBaTh KPEATHMBHOE MBIIUICHUE TIPU PEIICHUU
YKU3HEHHBIX TIpobIieM;

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIaJIeTh HaBBIKAMH y4e€OHO-HCCIICIOBATEIBCKOW U

y4eOHBIMU

IMPOTUBOPCUUA B

- BJIQJIETh CUCTEMOW XMMHYECKUX 3HAHUM, KOTOpPAs BKIIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUYECKHH JJIEMEHT, aToM,
3JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIeKTPOHHBIC OpPOUTAIIH
aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCIEHUS, XUMHYECKast
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BbEeM, YriepoaHbIN
CKeNeT, (YHKIMOHAIbHAS TpYyIIa, pagukall, H30MEepHs,
U30MEpbI, TOMOJIOTMYECKUN psAl, TOMOJOTH, YIIEBOAOPOJHI,
KHCIIOPOJI- W a30TCOJEPIKAIINe COCTUHEHUS, OMOJIOTHYCCKH
aKTUBHBIC BellecTBa (YIJeBOMABI, KHUPbI, O€IKH), MOHOMED,
oJIuMeEp, CTPYKTYPHOE 3BCHO, BBICOKOMOJICKYJISIPHBIE
COEIMHEHMS, KPUCTAJUIMYECKAsl PEIIETKA, TUIIBl XUMHYECKHUX
peakuuii (OKUCIHUTENBHO-BOCCTAHOBUTEIBHEIE, 9K30-U
SHAOTEPMHUUYECKHE, peaKlUd HMOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTBHI, 3JIEKTPOJIUTHYECKAS
JUccoLManus,  OKUCIUTENb, BOCCTAHOBHUTENb,  CKOPOCTH
XUMUYECKON PpEeaKIuu, XHUMHYECKOE€ paBHOBECHE), TEOPHH
U 3aKOHBI (T€OpHs XMMHYECKOTO CTPOEHHS OPraHUYEeCKUX
Bemects  A.M. bymiepoBa, Teopus  DJIEKTPOJIUTHYECKOU
auccoumranuu, nepuoauyeckuit 3axkon .M. Menneneesa, 3akoH
COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUI S3BIK
XUMHH, (AKTOJIOTHMYECKHUE CBEIEHUS O CBOWMCTBAaX, COCTaBe,
MOTYyYeHUH W  0O€30MacHOM  HCIOJIb30BAaHWW  BAKHEUIIIHX
HEOPTaHMYECKUX M  OpPraHMYeCKUX BEIIECTB B  OBITY
U MPAKTUYECKOU IESATETbHOCTH YEJIOBEKA;

- YMETh BBIABJIATH XapaKTEpHbIE MPHU3HAKK U B3aUMOCBS3b
W3YYECHHBIX TMOHATUH, NPUMEHATh COOTBETCTBYIOIIME MOHSATHS




MIPOEKTHOMN
npo0Jem;

- BBIBIATH  NPUYMHHO-CICACTBEHHBIC  CBSI3U U
aKTyaJIu3upoBaTh  3ajady, BbIIBHraTh THUIOTE3Y €e
pellleHus], HaXOOUTh AapPryMEHTHI JJIs JOKa3aTelIbCTBA
CBOMX YTBEp)KIIEHUH, 3a/laBaTh MapaMeTpbl U KPUTEPUU
peleHus;

- aHANU3HUPOBATh TMOJYYCHHBIC B XOJE€ pEIICHUs 33Ja4u
pe3yNIbTaThl, KPUTUYECKH OIICHWBATh MX JOCTOBEPHOCTH,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yYMETh TIEPCHOCUTh 3HAaHUS B TIO3HABATCIBHYIO U
MPAKTHUYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- YMeTh MHTETPHUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUTATh HOBBIC HJICH, TpEJIaraTh OPUTHHAIBHBIC
MOJIXO/IbI U PELICHHUS;

- CIIOCOOHOCTh WX WCIOJb30BaHUS B ITO3HABATCIILHON U
COILIMANTLHOM MPaKTUKE

ACATCIIbHOCTH, HaBBIKaMU paspcuiCHu-d

IIpU  ONHUCAaHUU CTPOCHUS U  CBOWCTB HEOPraHUYECKUX
U OPraHMYeCKMX BELIECTB U HX IPEBpAILCHUM; BBIABIATH
B3aUMOCBS3b XUMUYECKHUX 3HaHUHN c MOHATUAMU

Y TIPEJICTABIICHUSIMU JIPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;
- YMETb MCNOJb30BaTh HANMEHOBAHUSI XUMUYECKUX COCIMHEHUIM
MEXIYHAPOJHOTO CO03a TEOPETHYCCKON M MPUKIIATHON XUMHH
W TpUBUAIbHBIC HA3BaHUS BAXHEHIIMX BEUIECTB (STHUJIEH,
aneTwieH, TraulepuH, QeHos, GopMalbaeru, YKCyCHas
KHCJIOTa, TJIMIIMH, YTapHbIA ra3, YIJIEKHUCIbId ra3, aMMHaK,
ramieHas HW3BeCTb, HeralleHas H3BeCTb, IINThEBAas COJa
U JIpyrux), COCTaBIATH  (OPMYJIBI  HEOPTaHHYECKUX
U OPraHWYECKUX BEIIECTB, YPAaBHEHUS XUMHUYECKHX pPEaKIIHid,
OOBACHATH  MX  CMBICH;,  TMOJATBEPXKAATh  XapaKTEepHBIC
XAMHUYECKHE CBOIicTBa BEIIECTB COOTBETCTBYIOIIUMU
SKCIEPUMEHTAaMH M 3alHUCSIMU  yYPaBHEHUM  XUMHUYECKUX
peaKkIuii;

- yMeThb YyCTAHABJIMBATh MPUHAJICKHOCTh  HM3YUYECHHBIX
HEOPTraHWYECKUX U OPraHMYECKUX BEIIECTB K OINPECICHHBIM
KJIaccaM | TpyMIaM COeTMHEHUH, XapaKTepU30BaTh UX COCTAB U
Ba)KHEUIINE CBOMCTBA; ONPENENATh BUJbl XUMHUYECKUX CBS3EH
(koBaneHTHAsl, WOHHAs, METAJUIMYECKasi, BOJOPOIHAs), THUIIbI

KPUCTAIUTMYECKUX  PEIIeTOK BEIIeCTB; KJIAacCH(UIIMPOBATH
XMMHYECKHE PEAKINH;
- chopMupoBaTh MIPEJCTaBICHUSA: 0 XUMHUYECKON

COCTaBIISIOLIEN €CTECTBEHHOHAYYHON KapTUHBI MHUpA, PpOJIH
XUMHUHM B TIO3HAHUU SBJIEHUN NpUpPOAbI, B (HOPMHUPOBAHHUU
MBILIUIEHUS! M KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHAIbHOU
IPaMOTHOCTH, HEOOXOAMMOM JJIsl pelIeHUs TPaKTUUYECKHUX 3314
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3JI0pOBBIO U IPUPOAHOMH cpefe;

- yMeThb MpPOBOJAUTH pacyeTbl MO XHUMHYECKUM (popmynam
U YpaBHEHUSAM XHUMHUYECKHX pEaKIUid C HCIOIb30BaHUEM
¢buznveckux BEJIMYNH, XapaKTEepU3YIOIINX BELIECTBA




C KOJHMYECTBEHHOW CTOPOHBI: Macchl, 0ObeMa (HOpMaJbHBIC
yCIOBUSI) Ta30B, KOJUYECTBAa  BEIECTBA; HCIOJIb30BAThH
CHUCTEMHBbIE XMMHUYECKHUE 3HAHUS IS NPUHATHUS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsIX, CBSA3aHHBIX C BEIIECTBAMU
Y UX IPUMCHEHUEM

OK 02.
Hcmons3oBaTh
COBPEMEHHBIC
CpeJ/ICTBa TMOUCKA,
aHaju3a

Y UHTEPIPETALNH
uHpOpMaLUN

1 nH()OPMAIMOHHBIC
TEXHOJIOTHH

JIJIA BBIITOJIHEHHUS
3a7a4
npodeccuoHanbHOM
JIeITeIIbHOCTH

B o0nactu eHHOCTH HAYYHOTO MTO3HAHMSA:
- ¢hOPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOU

MPaKTUKH, OCHOBaHHOT'O Ha  Juajore  KyJabTyp,
CIIOCOOCTBYIOIIIETO ~ OCO3HAaHUIO  CBOETO  MecTa B
MOJIMKYJIbTYPHOM MHUPE;

- COBEpPLICHCTBOBAaHHME S3BIKOBOM W  YUTATEJIbCKOU

KYJIbTYpPbI KaK CPEACTBA B3aUMOCUCTBUS MCKAY JIIOAbMU
W MTO3HAaHWA MHpPaA,

- OCO3HAaHME  LEHHOCTM  HAy4YHOM  JACATEIbHOCTH,
FOTOBHOCTb OCYILIECTBIIATh IIPOEKTHYIO u
UCCIIEIOBATEIbCKYIO ACATEIBHOCT WHIMBHIYaJbHO U B
rpymnme.

OBnanenue YHUBEPCATbHBIMU yueOHBIMU

MI03HABATEIbHBIMA JACHCTBHUSMH:
B) paboTta ¢ uHpopmarmei:

- BJIaJ€Tb HAaBBIKAMH IIOJIYYCHHA I/IH(i)OpMaHI/II/I nus3
HNCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIbHO
OCYIICCTBJIATL  IIOUCK, AHAJIM3, CUCTEMATHU3allUI0 U

MHTEpHpeTalnio MHPOPMAIMK Pa3INYHbIX BUJIOB U (hopMm
MpeJICTaBICHMUS;

- co3JaBaTh TEKCThl B DPA3IMYHBIX (popMaTax ¢ ydeToM
Ha3Ha4yeHUs] THGOpMaIUK U LEIeBON ayAUTOPUHU, BbIOUpas
ONTUMAJIbHYIO (POpMY MIPEACTABICHUS U BU3yaTH3alluH;

- OIICHMBATh JOCTOBEPHOCTH, JETUTUMHOCTh HH(OPMALIUH,
€€ COOTBETCTBME IIPaBOBBIM U MOPAIbHO-ITHUECKUM
HOpMawm;

- YMCTh IIJIAHUPOBATH W BBINIOJIHATH XUMHYECKHI SKCIICPUMCHT
(IpeBpaleHusl OpraHMYeCKUX BEIIECTB NPU HArpeBaHUH,
NOJy4YCHHE STHJICHA M W3YYEHHE ero CBOWCTB, KauyeCTBEHHBIC
peakuy Ha AIBACTHIBl, KpaxMal, YKCYCHYIO KHCIOTY;
ACHAaTypaluusi 0eIKOB IIpyu Harpe€BaHuuv, LIBCTHLBIC PCaKINUU
0€JNKOB; NPOBOAWUTH PEAKIMU HOHHOTO OOMEHa, ONpEeAeiTh
Cpeay BOIHBIX PACTBOPOB, KAUECTBEHHBIC PEaKIIUU Ha CyIbQaT-,
KapOOHAaT- M XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHMS; pellaTh
OKCIICPUMCHTAJIbHBIC 3aJa4uu 110 TEMaM «MeTanmisl»
u «Hemeramnbl») B COOTBETCTBHM C MpPaBWIAMH TEXHHUKU
0€30MMacHOCTH MpU 00pallleHUH C BEIIECTBAMU U JJAOOPaTOPHBIM
0o0OpyJOBaHUEM; MPEACTABIATh PE3YAbTAThl XUMHUYECKOTO
JKCIEpUMeHTa B (popMe 3armncl ypaBHEHUH COOTBETCTBYIOIIHX

peakiuii u  (OpMyIUpPOBaTH BBIBOJBI HA OCHOBE JTHX
pe3yJIbTaToB;
- YyMeTh AaHAIM3UPOBATh  XHMHUYECKYI0  HH(MOpMAIIHUIO,

MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uHpopMaluy, cetb IHTEepHET U Apyrue);

- BJIAZIETh OCHOBHBIMU METOJ]aMH HAy4YHOT'O MO3HAHMSI BELLECTB
U XMMUYECKMX  sIBIeHMH  (HaOmrojeHue,  HM3MepeHHe,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

- yMeThb MpPOBOJUTH pacyeTbl MO XHUMHYECKUM (popmynam
U ypaBHEHUSM XHMMHMUYECKUX peakUUid C HCIOIb30BaHUEM
¢buznyeckux BEJIMYHMH, XapaKTEepU3YIOIIHNX BELIECTBA
C KOJINYECTBEHHOM CTOPOHBI: Macchl, oObeMa (HOpMallbHbIE
yCIOBUSI) Ta30B, KOJMYECTBA  BEIIECTBA;  MCIIOJIb30BATh
CUCTEMHbIE XUMHYECKHE 3HAHUS [UIsl TOPUHATUS pelIeHUH




- HUCHOJNB30BaTh  CpeACTBA  HMH(DOPMAIMOHHBIX U
KOMMYHHKAIIMOHHbBIX TEXHOJIOTUI B peleHnu
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OPraHU3aIMOHHBIX
3a7iau ¢ coOIr0ieHuEM TpeOOBAHUN SPrOHOMUKH, TEXHUKU
0€30MacCHOCTH, TMTUMEHBl, PECYpCcOCOEepeKEeHUs], IPABOBBIX

u ATHYECKUX HOPM, HOPM UH(POPMAITMOHHON
0€30I1aCHOCTH;
- BIQJCTh HaBbIKAMHU  pACIO3HABAaHWS W  3al[UTHI

uHpopManuu, HHHOPMAITMOHHOH 0€30IaCHOCTH JINYHOCTH

B KOHKPCTHBIX KHN3HCHHBIX CBA3aHHBIX

C BEIIECCTBaAMU U UX IIPUMCHCHHUEM

CUTyaluix,

OK 04.
OddexTuBHO
B3aMMO/ICICTBOBATh
u paboTaTh

B KOJUICKTHBE

U KOMaHjie

- TOTOBHOCTL K CaMOpa3BUTHUIO, CaMOCTOATCIbHOCTH

H CaMOOIIPpCACIICHUTIO,

-OBJIaJICHUE HaBBIKAMH y4eOHO-UCCIIeI0BATEIBCKOM,
MPOEKTHOM M COIMAIbHOMN JAEATEIbHOCTH;

OsgnajgcHue YHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEeNCTBUSIMU:

0) cCOBMECTHasl 1€ TEIIbHOCTD:

- TIOHUMaTh ¥ HCIOJb30BATh NMPEHMYILECTBA KOMaHIHOU
Y UHAMBHUYaJIbHON paboTHI;

-  IpUHUMATh  LEJIW  COBMECTHOH  JesATEIbHOCTH,
OpPraHW30BBIBaTh M KOOPAWHUPOBATH JCWCTBUS 10 €€
JOCTMDKEHUIO: COCTAaBJIATH IUIAH JEMCTBUHM, pacnpenemsTh
poli ¢ y4eTOM MHEHMHl y4YaCTHMKOB OOCYXIaTb
pe3yabTaThl COBMECTHON pabOThI;

- KOOPAWHUPOBAaTh M BBINOJHATE PabOTy B YCIOBHUSX

peanbHOro, BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYLIECTBIIATh MO3UTHBHOE CTPATErMYECKOE IOBEICHUE
B Pa3IMYHBIX CUTyalUsaX, MPOSABISATH  TBOPYECTBO
U BOOOpakeHHNe, ObITh HMHUITUATHBHBIM.

OsmageHne YHUBEPCAITbHBIMU pEryJISITABHBIMHU
JEUCTBUSIMU:

T) IPUHSATHE ce0s U IPYTUX JIOACH:

- YMCTh IIJIAHUPOBATH U BBINIOJHATH XUMHYECKHI OKCIICPUMCHT
(peBpalieHUs] OpPraHMYECKUX BEIIECTB IPH HarpeBaHHH,
NOJy4eHUE STHJICHA M W3YyYeHHE ero CBOWCTB, Ka4eCTBEHHBIC
peakuuy Ha AIBACTHIBl, KpaxMal, YKCYCHYIO KHCIOTY;
ACHaTypanusi 0eIKOB IIpyu Harpe€BaHuu, LIBCTHLBIC PCaKIUU
O€JNKOB; NPOBOAWUTH PEAKIUU HOHHOTO OOMEHa, ONpeAeNiiTh
Cpeay BOIHBIX PAaCTBOPOB, KAUECTBEHHBIC PEaKIIUU Ha CyIbdaT-,
KapOOHaT- M XJIOPHJ-aHWOHBI, HA KaTHMOH aMMOHUS; pellaThb
SKCHEpUMEHTAJIbHBIE  3aJaud 1Mo  TemMaMm  «MeTaib»
u «Hemeramibl») B COOTBETCTBUM C MpaBWIAMH TEXHUKU
0€30MMacHOCTH MpHU 00pallleHU! C BEIIECTBAMU U JJAOOPaTOPHBIM
00OpyJOBaHUEM; MPEIACTABIATh PE3YyJbTaThl XMUMHUYECKOTO
SKCIEpUMEHTa B (popMe 3armcu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii ¥ (GOpPMYNIHPOBaTh BBIBOJBl Ha OCHOBE 3THUX
pEe3yNIbTaToB




- IPUHUMATh MOTHUBBI U apTyMEHTHI JIPYTHX JIIOJEH Mpu
aHaJIM3e PE3yJIbTATOB JICATEIIBHOCTH;

- MpU3HaBaTh CBOE MPABO WM MPaBO JPYruX JIOACH Ha
OIIINOKH;

- pa3BUBaTh CHOCOOHOCTh IMOHWMATh MHP C TO3HUIUU
JPYTOro 4ejioBeKa

OK 07.
CopeilicTBOBaTH
COXPaHEHHIO
OKpY>Karoleu
cpepl,
pecypcocOepexeHn
10, IPUMCHSTh
3HaHUS

00 3MeHEeHUHn
KJIMMaTa, IPUHIIATIBI

B ob6nacTtu 5K010rM4ecKoro BOCIUTAHUS:

- c(hOpPMUPOBAHHOCTH 3KOJIOTUYECKOMN KYJIbTYpBI,
MIOHUMaHUe BIIUSIHUS COLIMAIbBHO-3KOHOMUYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOAHOM M COUUAIBHOU
Cpellbl, OCO3HAHKE III00AIBHOTO XapaKTepa 3KOJIOTHYECKUX

npo0Jem;
- IUIAHUpOBaHME M  OCYIIECTBICHHWE JIEHCTBUM B
OKpYKalIlleW cpexe Ha  OCHOBE  3HAHUA  LieJIed

YCTOMYMBOTO Pa3BUTHUs YEIIOBEUECTBA;
- AKTUBHOE HENpUATHUE JEUCTBUW, IPUHOCAIIMX BpEX

- chopMupOBaTh  MPEACTABICHHUS: 0  XHMMHYECKOH
COCTaBJISIFOLICH ECTECTBCHHOHAYYHOH KapTHHBI MHpPa, POJIU
XMMUH B TIO3HAHUM SBJICHUI TNpHUPOABI, B (opmMupOBaHHH
MBIIUJICHUA W KYJIBTYPbBI JIMYHOCTH, €€ (bYHKHHOHaHLHOﬁ
IPaMOTHOCTH, HEOOXOJMUMOM ISl peIIeHHs MPAKTHUECKHUX 3a/1a4
¥ OIKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U TIPUPOTHOI Cpeae;

- yMeTb COOJIO/IaTh TMPaBWJIa HKOJOTHYECKU IeIeco00pa3HOro
HOBECHUST B OBITY M TPYAOBOH JEATEIBHOCTH B IIEJAX
COXpPAHEHHUs CBOETO 3J0pPOBbI M OKPYKAIOIIEH IPUPOIHOU

OepexIINBOTO OKpY’Karolllen cpee; Cpenbl; YYMTHIBATH ONACHOCTb BO3JCHCTBUA HAa JKHUBBIC
MPOU3BOJICTBA, - yMeHUe MPOTHO3UPOBATH HEOJIaronpusATHBIC | OPraHU3MBl  ONPENETEHHBIX  BEIIECTB, TOHHMMAs  CMBICT
3¢ hexTuBHO 9KOJIOTHYECKHE TTOCJIEICTBUSA NpEeANPUHUMAEMBIX | TOKA3aTels NPeAebHON JOMYCTUMOM KOHIIEHTpaluu
JIeCTBOBATH JIEUCTBUI, IPEIOTBPAILATD HX;
B UPE3BBIYANHBIX - paclIMpeHue OmbITa JEATEIbHOCTH HKOJOTHYECKON
CUTYaIUIX HaIpaBJICHHOCTH;

- OBIIQJICHHE HaBbIKAMU Y4eOHO-HMCCIEeI0BATENbCKOM,

MPOEKTHOM U COLIMATIBHOM AEATEIbHOCTH
IIK 1.3. - TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSTEJIBHOCTH U | - c(hOpMUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOH
DKCIUTyaTUpOBaTh CaMOOTIPE/IECIICHUIO; COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA, POIHU
CyJIOBBIE B wactu TpyZn0BOro BOCIUTaHUS: XUMUW B TIO3HAHWM SIBICHUW TPHUPOABI, B (HOPMUPOBAHUU
SHEPreTUYECKUe - TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTH MAacCTepCTBA, | MBIIIUNICHUS W KYyIbTYypbl JIMYHOCTH, €€ (PYHKIMOHAIBHON
YCTaHOBKHU TPYIOTIOOHE; TPaMOTHOCTH, HEOOXOAMMOM JIJISl PEIICHHS TIPAKTUICCKUX 3a/1a4

- TOTOBHOCTb K aKTHBHOM J1€ATEIbHOCTH TEXHOJIOTHYECKON
u coLMaIbHON HalpaBJIEHHOCTH, CIOCOOHOCTh
UHULMUPOBATh,  IUIAHUPOBaTb M CaMOCTOSITENIBHO

U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U TIPUPOTHON Cpejie;
- BJIaJICHUE CHUCTEMOH XUMHUYECKUX

3HAHWM, KOTOpasd
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BBITOJIHATH TAKYIO JESATEIbHOCTD;

- HHTEpec K pa3iuuHbiM cdepam MnpodeccuoHaNIbHON
JESTENIbHOCTH.

B ob6nacTtu 5K010rM4ecKoro BOCIUTAHUS:

- chopMUPOBAHHOCTH  DKOJOTHYECKOW  KYJIBTYPHI,
IIOHUMaHUE BIIUSTHUS COLIMAIbBHO-3KOHOMUYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOAHOM M COUUAIBHOU
Cpelbl, OCO3HAHME III00ATIBHOTO XapaKTepa 3KOJOTHYECKIX
npo0Jem;

- IUIAHUPOBAaHHE M  OCYLIECTBJIEHUE
OKpY)KalIlleW cpele Ha  OCHOBE
YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

- AKTUBHOE HENpUATHUE JEHUCTBHUM, IPUHOCAIIMX BpEX
OKpY’Karolllen cpeae;

- yMEHHE IIPOrHO3UPOBATh
3KOJIOTUYECKHE MOCJIE/ICTBHS
JICMCTBHM, IPEAOTBPAILATD UX;

- pacIIMpeHHE OmIbITa JESATEIBHOCTH JKOJIOTMYECKON
HaIpPaBJIEHHOCTH;

OBnanenue YHUBEpCATbHBIMHU
MO3HABATEJIbHBIMU JIEHCTBUSAMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENIbHO (OPMYJIHPOBATh U AKTYaJIU3UPOBAThH
npo0JsieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- BHOCUTb KOpPPEKTHUBBI B JESATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE pE3YyJIbTAaTOB IENSM, OILIEHUBATh PHUCKU
MOCIIEACTBUM IEATENBHOCTH;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

IEUCTBUIL B
3HaHUSA  IIelen

HeOIaronpusITHHIE
HpeIIPUHAMAEMBIX

y4eOHBIMU

- BBISIBJISATH IMPUIUHHO-CIICACTBCHHBIC CBA3HU n
AKTYaJIM3UPOBATH 3aaavy, BBIJIBUT'aTb  THIIOTE3Y €€
peliCHus, HAXOAWUTb AapPrymMCeHTBI Ui OO0Ka3aTCJIbCTBA

CBOMX YTBEpXKACHHUM, 3aJaBaTh NapaMmeTpbl U KPUTEPHUH
peLIcHus;

BKJIIOYAET:  OCHOBOIOJIATalOIME  IMOHATHS  (XMMUYECKUI
JJIEMEHT, aTOM, OJJIeKTpOoHHas o0ojouka aroma, S-, p-, d-
JJIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIA, BAJIECHTHOCTD,
JNEKTPOOTPHULATEIBHOCTD, CTENEHb OKHUCIICHHS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00bEM, YIIepOIHBIN
CKeleT, (yHKUMOHanbHas TIpylna, pajJukail, H30Mepus,
M30MEpbl, TOMOJIOTUYECKUI psiJl, TOMOJOIH, YIJIEBOAOPOADI,
KHCJIOPO/A- M a30TCOJAEpIXKAllUe COEIUHEHMs, OMOIOrMYEeCKH
aKTUBHbIE BellecTBa (yIJ€BOIbI, JKUPBI, OEJIKH), MOHOMED,
IOJIUMEDP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COEMHEHUS, KPHUCTAJUIMYECKash pELIETKa, TUIbl XUMHUYECKUX
peakuuin (OKUCIIUTENIbHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHJOTEPMUUYECKHE, pEaKIMH HOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJINUTHI, HEDJIEKTPOJIUTHL, JNEKTPOJINTUYECKAS
JUCCOLMAIUs,  OKUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHUYECKOM PpeaklUu, XUMHUYECKOE DPABHOBECHE), TEOPUHU U
3aKOHBl  (TEOpUS XUMHYECKOI'O CTPOECHUSI OpPraHMYECKUX
BemiectB  A.M. DbyrnepoBa, Teopust 3JIEKTPOIMTHUECKON
auccounanuu, nepuoandeckuii 3akon /.M. MenneneeBa, 3akoH
COXpPaHEHMsI Macchl), 3aKOHOMEPHOCTH, CUMBOJHMYECKUHN SI3BIK
XUMUHU, (PAKTOJIOTUYECKUE CBEIEHUS O CBOMCTBax, COCTaBe,
NOJYy4eHUH U Oe30MacHOM  MCIIOJB30BAaHMM — Ba)KHEMIIUX
HEOPraHWUYECKUX M  OpraHMYeCKHX BEIIeCTB B  OBITY
Y IPAKTHUYECKOH 1eATeIbHOCTH YETI0OBEKa;

- c(OPMHPOBAHHOCTh YMEHHUH BBIABIATH XapaKTEpHbIE
MPU3HAKA M B3aUMOCBS3b HW3YYEHHBIX IOHSATUH, MPUMEHSThH
COOTBETCTBYIOIINE MOHSTHS IIPU ONMCAHUU CTPOEHMSI U CBOMCTB
HEOPraHMYECKUX U OpPraHMYeCKHUX BELIECTB U UX MPEBpAIICHUN;
BBISBJIATh B3aMMOCBSA3b XMMHMUYECKHX 3HAaHUN C MOHATHIMU
U TIPEJICTaBICHUSIMH JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;
- c(OpMHPOBAHHOCTH YMEHHI HCHOJIB30BaTh HAaMMEHOBAHUS
XUMHYECKHX COEIMHEHU I MEXIYHapOIHOTO CO03a
TEOPETUYECKON U MPUKIAAHON XUMUHU U TPUBHAJIbHBIE HA3BAHUS
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- QHANM3HUPOBATHh TOJIYYCHHBIC B XOJE PEIICHUS 3aJauu
pe3ysbTaThl, KPUTHYECKH OICHHBATH WX JOCTOBEPHOCTH,
MIPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIOBHSIX;

- yMeTh TMEPEHOCUTh 3HAHHWS B TIIO3HABATCIBHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEEATEIILHOCTH,

- YMETh MHTETPUPOBATh 3HAHHS HM3 PA3HBIX MPEIMETHBIX
oOJacrei;

B) pabota c uHpopMaIuei:

- BIQACTh HaBBIKAMU TIONy4YeHHUS HWHPOpMAIUU W3
HCTOYHHKOB pa3HBIX THUIIOB, CaMOCTOATEIBHO
OCYIIECTBJISATh  I[OWUCK, AaHAJIW3, CHUCTEMATU3alUI0 U
WHTEpIpETAN0 WHGOPMAIIMK Pa3IMYHBIX BHJIOB U (HOpM
MIPEJCTaBIICHUS.

OsBnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
JIEUCTBUSIMU:

0) cCOBMECTHAs ICITEIIbHOCTD:

- TIOHUMATh W MCIIOJIH30BaTh MPEUMYIIIECCTBA KOMAaHIHOW U
WHAUBUAYAIbHON paboTHI;

-  NpUHUMATh  IIM  COBMECTHOM  JCSATEIHHOCTH,
OpPraHW30BBIBATh U KOOPAMHHPOBATH JEWUCTBUSA IO €€
JOCTH>KEHHIO: COCTaBIIATH IUIAH ACHCTBUMN, pacnpeneisTh

poIM C y4eTOM MHEHHMH YYacCTHHKOB OOCYXJaThb
pe3yabTaThl COBMECTHOU PabOTHI.

OsgnageHue YHUBEPCAITbHBIMU PETYJISTUBHBIMU
JEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHHMMATh MOTHUBBI M apryMEHTBl APYTUX JIOAEH NpuU
aHaJIM3€e pe3yJIbTaTOB JIEATEIbHOCTH;

- NpU3HaBaTh CBOE MpPaBO M IpaBO JPYrHX JIOAEH Ha
OIINOKHU

BOKHEHIINX BEMIECTB (ITHIICH, AlETHIICH, TJIMIEPHH, (EHO,
dbopmanpierua, yKCycHas KHCIJIOTa, TJIMIIMH, YTapHBIA ras,
VIIEKHUCIIBIA Tra3, aMMHuaK, TrallleHas W3BeCTh, HeramieHas
W3BECTh, NUThEBAas COJa M JAPYIHX), COCTABISATH (HOPMYJIBI
HEOPraHUYECKHUX U OPraHMYECKUX BEIIECTB, YpPAaBHEHHS
XUMUYECKUX PEAKIUH, OOBSICHATH MX CMBICI; TOJITBEPKIATh
XapaKTepHbIC XAMUYCCKHE CBOIiCTBa BCIIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU U 3alIUCSAMH YpaBHEHUU
XUMHYECKUX PEAKIIU;

- BJIAJ€HUE OCHOBHBIMM METOJAaMU HAY4YHOIO ITO3HAHUS
BEIIIECTB M XWMUYECKHX SIBJICHUN (HAOJIIO/EHNE, U3MEpEHHE,
AKCIICPUMEHT, MOJICITMPOBAHNC)

TIK 3.2. CoOmronars
MepBI

- TOTOBHOCTHL K CaMOpa3BUTUIO, CAMOCTOATCIIBHOCTU U
CaMOOIIPEACTICHUTO,

- c(OPMHUPOBAHHOCTh NPEACTABICHUN: O XUMHYECKOM
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHON KapTHUHBI MHUpPA, POJIH
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PEIOCTOPOKHOCTH
BO BpEMsI TIOTPY3KH,
BBITPY3KH

1 oOpanieHus

C OIACHBIMH

1 BpEIHBIMH
rpy3aMu BO BpeMs
perica

B yactu Tpy10BOr0 BOCIIUTAHUS:

- TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH MAacTEpCTBa,
Tpyaosooue;

- TOTOBHOCTh K aKTUBHOM JEATEIbHOCTH TEXHOJOTHYECKOH
u COIHAIIbHOU HaIpaBJICHHOCTH, CIIOCOOHOCTh
UHHUIUMPOBATh,  IUIAHKPOBAaTh M CaMOCTOSTEIbHO
BBIMOJIHATH TAKYIO JICATCIbHOCTD;

- HMHTEpeC K pa3iu4yHbiM cdepaM mpodecCHOHATBHOM

JIEATEIIbHOCTH.

B ob6nacTu 5K010rM4ecKOro BOCIUTAHUS:

- chOpPMHUPOBAHHOCTh  JKOJOTHYECKOH  KYJIBTYPHI,
MIOHUMaHUe BIIUSIHUS COLIMAIbBHO-3KOHOMUYECKHUX

MPOLECCOB HA COCTOSIHUE MPUPOAHOM M COUUAIBHOU
Cpellbl, OCO3HAHKE III00ATBHOTO XapaKTepa 3KOJIOTHYECKUX

npo0Jem;
- IUIAaHUPOBaHME M  OCYUIECTBICHHE JIEHCTBUM B
OKpY)KalIlleW Ccpele Ha  OCHOBE  3HAHUA  LieJed

YCTOWUYMBOIO pa3BUTHUS YEIIOBEUECTBA;
- AKTUBHOE HENpUATHE JEHUCTBUM, IPUHOCAIIMX BpeEX
OKpYXKarollleu cpere;

- yMEHUe IIPOrHO3UPOBATh HeOJIaronpusITHbIE
IKOJIOTHUECKHE HOCIIEACTBHUS IIpeANPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- pacildpeHHe OmIbITa JESATENbHOCTH 3KOJOTHYECKON
HaIpPaBJICHHOCTH;

OsnageHue YHUBEpCAIbHBIMHU y4eOHBIMU

MO3HABATEILHBIMU AEHCTBUIMU:

a) 0a30BBIC JJOTUYECKHUE JICHCTBHS:

- CaMOCTOSITENFHO (HOPMYIHUPOBATh U AKTYAIU3UPOBATH
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- BHOCUTh KOPPEKTHUBBHI B JESATEIBHOCTh, OIEHUBATH
COOTBECTCTBHUC pe3y.]'H)TaTOB OeisaM, OILCHUBATh pI/ICKI/I
MOCJIEACTBUI IeITEILHOCTH;

XUMHUM B TO3HAHWUU SIBICHUH TPHUPONABI, B (HOPMHPOBAHHUH
MBILIUICHUS. U KYJIbTYPbl JIMYHOCTH, €€ (YyHKIHMOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM JJIsl PEIICHHUS TPAKTUYECKHUX 3a]1a9
U DOKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeEE;

- BJIQJICHUE CHCTEMOW XHMMHMYECKUX 3HAHMM, KOTOpas
BKJIIOYAET:  OCHOBONOJIAralolue  MOHATHS  (XMMUYECKUU
JJIEMEHT, aTOM, 3JIeKTPOHHAas o0ojoYka aroma, S-, p-, d-
3JIEKTPOHHBIE OpOUTATIM aTOMOB, MOH, MOJIEKYJa, BaJICHTHOCTb,
3JEKTPOOTPULATENIBHOCTh, CTENEHb OKHUCICHMS, XUMUYECKas
CBSI3b, MOJIb, MOJIIPHAsl Macca, MOJIAPHBIA 00bEM, YIIIEPOJIHBIN
cKkeleT, (yHKUMOHANbHAs TpyHna, paaukan, H30MepHs,
M30MEphI, TOMOJIOTMUECKUN psii, TOMOJIOTH, YIJIEBOJOPOIbI,
KHUCTIOPOJI- U a30TCOJEpIKAIIME COEAMHEHUS, OUOIOTUYECKU
aKTUBHBIC BelIeCTBa (YTJIEBOIbI, JKHUPBI, OCJIKH), MOHOMEp,
NOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJIIPHBIE
COCIMHECHUS, KPUCTAIUIMYECKAsT PEIIeTKA, TUIBl XUMHUYECKUX
peakuuii (OKHCTUTENbHO-BOCCTAHOBUTENBHBIE, 9K30-U
SHJOTEPMUUYECKHE, PEaKIMu HWOHHOTO OOMeHa), pacTBoOp,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS
JcCOUManus,  OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCThb
XUMUYECKOM peaklMM, XUMHYECKOE PaBHOBECHE), TEOPUH U
3aKOHBI  (TEOpUSI XUMHUYECKOTO CTPOCHUSI OPTraHMYeCKHX
Bemects  A.M. bBymimepoBa, Teopus  AIEKTPOIMTHYECKOU
auccouranuu, nepuoandeckuii 3akod /.M. MenneneeBa, 3akoH
COXpaHEHHUsI MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK
XUMHH, (AKTOJIOTUYECKHUE CBEIEHUS O CBOMCTBaX, COCTaBe,
MOJTy4YeHUH U O€30MacHOM  HCIOJB30BAHUHM  BaXKHEHUIIIHMX
HEOPTraHWYECKUX M  OPraHWYeCKHX BEHIECTB B  OBITY
Y TIPAKTUYECKON JeATETLHOCTH YEJIOBEKA;

- c(OPMUPOBAHHOCTh yYMEHHUW BBIABIATH XapaKTepHBIC
MPU3HAKA ¥ B3aUMOCBS3b HM3YUYCHHBIX TOHSATUN, MPUMEHSITh
COOTBETCTBYIOIIME MOHITHUS MIPU OMMCAHUM CTPOEHUS U CBOWCTB
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0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

- BBISIBJISITH IMPUYIUHHO-CJICACTBCHHBIC CBiA3HU nu
AKTYAJIM3UPOBATH 3aaavy, BbIIBUT'aTb  THIIOTEC3Yy €€
pE€UICHUsA, HaXOAWTh AaprymMeHThl I O0Ka3aTeCibCTBa

CBOMX YTBEPKICHUH, 3a/laBaTh MapaMeTpbl M KPUTEPHUH
pelIcHHS;

- aHANM3HUPOBATHh TOJIYYCHHBIC B XOJE PEIICHUS 3aJauu
pe3yibTaThl, KPUTHYECKH OICHHBATH WX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;

- yMeTh TMEPEHOCUTh 3HAHHWS B TIIO3HABATCIBHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEICATCIIEHOCTH;

- YMETh MHTETPUPOBATh 3HAHHS W3 PA3HBIX MPEIMETHBIX
o0OJacTei;

B) pabota ¢ uHpopMaIuei:

- BIQACTh HaBBIKAMU TIONy4YeHHUS HWHPOpMAIUU W3
HCTOYHHKOB pa3HBIX THUIIOB, CaMOCTOATEIBHO
OCYILIECTBJISATh  [OWUCK, AaHAJIW3, CHUCTEMATU3alUI0 U
MHTEPIIPETANI0 UH(DOPMALIUK PA3IUYHBIX BUIOB U (HopM
MPEJCTABIICHUSI.

OsBnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMH:

0) coBMeCTHasl e TEIbHOCTD:

- TIOHMMAaTh W KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M
UHAUBUAYaJIbHON paboThI;

- TpUHAMATh  [EIM  COBMECTHOH  JIESTEIBHOCTH,
OpPraHW30BbIBaTh W KOOPIWHHUPOBATH JICHCTBUS IO e€¢
JOCTHKCHUIO: COCTaBJIATh IUIAH JICHCTBUH, pacHpenensiTh

poli C y4eTOM MHEHUH YYaCTHHKOB OOCYXIaTh
pe3yNIbTaThl COBMECTHON PaOOTHI.

OsmageHne YHUBEPCAITbHBIMU pEryJISITABHBIMHU
JCUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:
- IPUHHMMATb MOTHUBBI M apryMEHTHl JIPYIMX JIIOJAEH INpU

HEOPraHUYECKUX U OPraHUYECKUX BEILECTB U UX MPEBpAIICHUH;
BBISIBJISITh B3aMMOCBSI3b XMUMHYECKHMX 3HAHUN C MOHATHAMH
Y TIPE/ICTABJIICHUSIMU APYTHX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;
- c(hopMHUPOBAaHHOCTh YMEHUN HUCIOJIB30BaTh HAMMEHOBAHUS
XUMHUYECKUX COCTMHEHUI MEXyHapOIHOTO coro3a
TEOPETHUYECKOU U MPUKIIAJHON XUMHUH U TPUBUAJIbHBIC HA3BaHUS
BOKHEHIINX BEMIECTB (ITHIICH, AlleTHIICH, TJIMIEPHH, (EHOI,
(dbopManbaeru, yKCycHas KHUCIIOTa, TJIMLWH, YyrapHbld ras,
VIIEKHUCIBIA a3, aMMUuaK, TalleHas W3BECTh, HeramieHas
U3BECTh, NMUThEBAs cOJa M JPYTHX), COCTABIATH (POPMYIIbI
HEOPTraHWYECKUX W OPraHUYeCKHX BEIIECTB, YpPAaBHEHHS
XUMHYECKUX peakUuid, OOBACHATh HMX CMBICI; MOATBEPKIATh
XapaKTepHbIC XUMUYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH SKCIEPUMEHTAMU M 3alUCSIMU YpaBHEHUU
XUMHYECKUX PEAKIIU;

- BJAQJCHUE OCHOBHBIMU METOJAaMU HAy4YHOI'O MO3HAHUS

BEIIIECTB M XMMUYECKHX SBJICHUU (HAOIIO/IeHHEe, U3MEpEHUE,
SKCIEPUMEHT, MOJECIUPOBAHNUE);
- chopMUPOBAHHOCTh YMEHUH  COONIOAATH  MpaBUia
OKOJIOTHUECKH  I[eJIeCOO0pa3HOro  TOBENEHUsT B OBITY
U TPYIOBOM JEATETLHOCTH B IIEJIIX COXPAaHEHUS CBOETO
37I0POBbSl U OKPYXKAIOUIEH NPUPOJHOM Cpelbl; YYUTHIBAThH
OTIAaCHOCTh BO3/IEUCTBUS HA KUBBIE OPTaHU3MBI ONPEIEICHHBIX
BEIIECTB, TOHWUMAasi  CMBICI  TIOKa3aTelss  MpeAesIbHOU
JOMYCTUMOM KOHLIEHTpaluu
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aHaJIN3€e PE3YNIbTATOB JIEATEIHHOCTH;
- MpPU3HaBaTh CBOC MPaBO M IPaBO JPYrMX JIOACH Ha
OILIMOKU
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2. CTPYKTYPA U COAEP KAHUE OBILIEOBPA3OBATEJIBHOI'O YYEBHOI'O

MNPEIAMETA
2.1. O0beM yueOHOro npeaMera M BUAbI y4eOHOI padoThI

Bun yueOHo# padoThl

O0BeM B yacax

O6beM 00pa3oBaTeIbHON MPOrpaMMbl y4eOHOr0 nmpeaMeTa 78
B T.Y.

OcHoBHOE coep:kaHue 71
BT. U..

TeopeTuyeckoe o0yueHue 42
J1a00paTOPHBIE 3aHATHS 29
ITIpodeccnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHNE 5
BT. U..

TEOopeTHYecKoe 00yUeHne 5
IIpome:xyToyHast arrecranus B ¢popMe 1 pepeHIHPOBAHHOIO 5

3avyera
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2.2. TemaTHYeCKHii IJIAH U COJeP:KaHNE Y4eOHOT0 MpeIMeTa

HaumenoBanue Conep:xkanue y4eOHOro MaTepuasia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OB LeM 1aCOE dopmMupyemblie
pa3/iesioB U TeM JIabopaTOpHbIe 3aHATHS, NPUKJIAJAHON MO1YJ/Ib KOMIIeTeHIIUH
1 2 3 4
Pa3nen 1. OcHOBHEBIC NOHATHSA M 32aKOHBI XUMHH 2
Tema 1.1. OcHoBHOE coep:KkaHue 2 OK 01
OcHoBHBIE
HOHSTHS 1. OcHoBHble noHsTUS XuMuU. BemectBo. Atom. Mosekyna. XUMHUYECKUN JIEMEHT. AJIJIOTPOIHUSL. 1
3aKOHBI xumuu | IPOCTBIE M CIIOXKHBIC BenlecTBa. KauecTBEHHBIH M KOJMYECTBEHHBIM COCTAB BEWIECTB. XMMHYECKHE
3HaKkH U Gopmyibl. OTHOCUTETIBHBIE AaTOMHAsI M MOJICKYJISIpHAst Macchl. KonmuecTBo BemiecTsa.
2. OcHOBHBIE 3aKOHBI XUMUU. CTEXHOMETPHS. 3aKOH COXPAHEHUS MACChl BEIIECTB. 3aKOH MOCTOSHCTBA 1
COCTaBa BEULIECTB MOJIEKYJSPHOW CTPYKTYphbl. 3aKOH ABOraJpo W CIEACTBUS M3 Hero. PacueTHble
3a/layl Ha HAaXOXKJIEHUE OTHOCUTEIBHOM MOJEKYISIPHOW MAacChl, OMpE/IeJIeHHEe MAacCOBOW J0iH
XUMHUYECKUX 3JIEMEHTOB B CJI0KHOM BEILECTBE.
Paznen 2. OcHOBBI CTPOEHHS BellleCTBA 6
Tema 2.1. OcHoBHOe coJep:kaHue 4 OK 01
Crtpoenne aTomoB
XHMHYECKHX 1. CoBpemenHass mozenb cTpoeHHs aromMa. CHMBOJIMYECKMH SI3bIK XUMHUH. XUMHYECKHH 3JIEMEHT.
3J1eMeHTOB M OnektpoHHas kKoHpurypamnus aroma. Kiaccupukaims XUMHUECKHX 3JEMEHTOB (S-, P-, d-3JIeMEHTHI). 2
npupoaa BanentHble  ayekTpoHbl.  BasneHTHOCTb.  ONEKTpOHHas  NPUPOAA  XUMHYECKOH  CBS3H.
XHMHIYECKOIi ONEeKTPOOTPULATEIBHOCTD.
CBSI3H
2. NonHas xumuueckas cBs3b. MOHHas CBsI3p KaK CBSA3b MEXAY KaTHOHAMH W aHMOHAMH 3a CYET 2

ANEKTPOCTATUYECKOT0 NpUTsHKeHUs. Kiaccugukanus HMOHOB: MO COCTaBY, 3HAKy 3apsla, HaJIUYMIO
rujpatHoi 06onouku. MoHHBIE KpucTamnueckue pemeTkd. CBoicTBa BEHIECTB ¢ HOHHBIM THUIIOM
KPUCTAJUIMYECKON PEIIETKH.

3. KoBaneHTHas xumuyeckas CBsi3b. MeXaHW3M OOpa30BaHHS KOBAJICHTHOW CBsI3W (OOMEHHBIH W
JIOHOPHO-aKLENTOPHBIN). DIEKTPOOTPULIATENIBHOCTh. KOBaJIeHTHBIE NOJSApHAs U HEMOJIApHAs CBSA3H.
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KpatHocTh KOBajeHTHOHM CBsi3U. MoJeKkylsspHble U aTOMHbIE KpUcTauindeckue pernietku. CBoiicTBa
BELIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTAJUIMYECKUMHU PEILIETKAMU.

4. Merannudeckas cBsa3b. MeTandeckas KpucCTaJlIM4YCCKad pCHICTKa U MCTAJUIMYCCKAsA XUMUUCCKaA
CBA3b. DH3MYECKHE CBOWMCTBA METAILIOB. Al"pel"aTHbIe COCTOsIHMA BEIIECCTB M BOAOPOJHAsS CBA3b.
TBep):[oe, KHUIKOC U ra3006pa3ﬂoe COCTOsIHHA BCHIICCTB. Hepexon BCIICCTBA M3 OAHOTO arp€rarHoro
COCTOSAHUA B APYTOC. BOI[OpOI[HaH CBA3b.

Tema 2.2. OcHoOBHOE co/lep:KaHue 2 OK 01, OK 02
Iepuoguueckuii
32KOH M 1. Tlepuoamueckass cuctema xumudeckux odsneMeHtoB JI.MI. MenneneeBa. ®Duznueckuii CMBICIT 2
nepHoxIIecKast [lepuonnueckoro 3akona JI.MI. MenpaeneeBa. 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XHMHUYECKHX
CHCTEMA JJIEMEHTOB, 00pa3yeMbIX HMMH TIPOCTBIX W CIIO)KHBIX BEIIECTB B COOTBETCTBHHM C TIOJOXCHHEM
ynementos J.M. | XMMHYECKOTO OIEMEHTa B [lepnonnueckoid cucreme. MUpPOBO33pEHUYECKOE W HAYYHOE 3HAUYCHUE
Menje/eeBa ITepuomnueckoro 3axona JI.M. Menneneesa. Ilpornoser JI.M. Menneneesa. OTKpHITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.
Pasnen 3. CTpoeHue u CBOICTBA HEOPraHUYECKHUX BelIeCTB 12
Tema 3.1. OcHOBHOE colepKaHue 12 OK 01, OK 02,
Kaaccupukanmus, OK 04
HomenkJarypa u |1. IIpeamer neopranmdeckoit xumuu. Knaccupukanus neoprannueckux semects. [IpocTeie n cnoxubie
CTpoeHHe BeriecTBa. OCHOBHBIE KIIACCHI CIIOHBIX BEMIECTB (OKCUbI, TUPOKCUIBI, KUCIOTHI, CONN). B3anMocBs3b 5
HEOPraHMYeCKHX |HEOPraHMYECKUX BEHIECTB. ATpPEraTHBIE COCTOSHMS Bemectsa. Kpucramumueckue u  amopgHble
BelleCTB BELIECTBA.
2. Kucnotsl 1 ux cBoiicTBa. KMCIOTHI Kak 37IEKTPOIUTHI, MX KIACCU(PUKALUS MO PA3TUYHBIM MMPU3HAKAM.
XWMHUYECKHUE CBOMCTBA KHCIOT B CBETE TEOPUU IJICKTPOJUTHUYECKOW aucconuanuu. OCoOEHHOCTH 2
B3aMMOJICHCTBYSI KOHIIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT ¢ MeTauiaMu. OCHOBHBIE CITOCOOBI
MOJTYYCHUST KUCITOT.
3. OcHoBanusi U ux cBoiicTBa. OCHOBaHMS KaK DIEKTPOJIUTHI, UX KJIACCU(UKAIMS MO Pa3THYHBIM 5

MpU3HaKaM. XHMMHYECKHE CBOMCTBA OCHOBAaHUW B CBETE TEOPHUHU IJICKTPOJIUTHYECKOW THCCOLIMAIUH.
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PaznoxxeHne HepacTBOPUMEBIX B BOjie OCHOBaHM. OCHOBHBIE CIIOCOOBI TIOTYYCHHS] OCHOBAHUH.

4. Oxcuppl U ux cBoiictBa. Coneobpa3zyromiue u HecoreoOpasyronue okcuabl. OcHOBHBIE, aM(OTEepHBIE
U KUCJIOTHBIE OKCHUJBl. 3aBUCUMOCTb XapaKTepa OKCHJA OT CTEIEHM OKUCJIEHMsI OOpa3ymoIIEero €ro
MeTaiia. XUMHAYECKUe CBOMCTBA OKCUAOB. [lomyuenue okcuaos.

JlaGopaTopHblie padoThI

JlaboparopHas pabota Ne 1. M3ydeHune xapakTepHbIX CBOMCTB KUCIOT U OKCHUJIOB.

Jlaboparopuas pabota Ne 2. M3ydeHne XxapakTepHBIX CBOWCTB OCHOBAHUH M COJICH.

Pa3znen 4. Xumuyeckue peakunu

Tema 4.1. Tunbl |OcHOBHOe co/lep:KaHUE OK 01
XMMHYECKHX
peaKimu 1. Knaccudukaiuss ¥ TUIBI XUMMUYECKUX PEAKIMN C yJaCTHEM HEOPraHMYEeCKUX BellecTB. Peakiuun
COCIMHEHUS, pa3JOXKeHHs, 3aMmeleHus, oomeHa. CocTaBleHUE YpaBHEHHMH peakKIMil CoeIuHEHUS,
pa3lioKeHus1, 3aMeIleHus], OOMeHa, B T.4. peakuuii roperus. Karanutuueckue peakuuu. OOpaTuMbie 1
HEOOpaTUMBIE peaKIUu.
2. OKHMCIHUTENbHO-BOCCTAHOBUTEIbHBIE  ypaBHEHMs.  Peakuuu  OKUCIEHHUS-BOCCTAHOBIICHMS.
Crenenb okucnenus. OKuUCIUTENs U BOocCTaHOBUTENb. COCTAaBICHHE W YPABHHUBAHHE OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIMI METOJIOM 3JEKTPOHHOro OanaHca. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC
peakuMu B IPUPOAE, MPOU3BOJACTBEHHBIX IMPOLIECCAX U  IKUIHEHACATEIBHOCTH OPraHU3MOB.
Knaccudukanust XaMUUeCKUX peaKIiiuid.
Pa3nen 5. Kuneruveckne u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX PeaKIuii
Tema 5.1. OcHoBHOe coiep:KkaHmne OK 01, OK 02
CkopocTb
XUMUYECKUX 1. Cxopoctes xuMuyeckux peakiui. [loHsATHE O CKOPOCTH XWMHUYECKHX peakIuil. 3aBUCUMOCTH
peaxkumii. CKOPOCTH XUMHUYECKUX PEaKIHid OT Pa3NIU4YHBIX (PaKTOPOB: MPHUPOMABI PEarHpyroIIMX BEHIECTB, UX

KOHIIEHTpAIMH, TEMIIEPATyphl, TOBEPXHOCTH CONMPUKOCHOBEHHS U UCIIOJIb30BAaHUS KaTalln3aTOpPOB.
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XumMHuueckoe
paBHOBecHe

OOparuMOCTh XUMHUYECKUX peakinuidl. XUMHUYECKOEC PAaBHOBECHE M €ro CMEIIEHUE TOJ| JCHCTBUEM
pasnmuuHbIX (aKTOPOB (KOHIICHTPAILUSI PEAareHTOB WJIM MPOJAYKTOB PEaKIMH, JaBJICHUE, TeMIIepaTypa)
JUIS CO3[IaHMSI ONTUMAJIBHBIX YCJIOBUHM MPOTEKAHUS XUMHUUYECKUX mpoueccoB. [Ipunuun Jlelllarense.
DIIEKTPOIIHU3.

Pasnen 6. Bona. PactBopnl

TeMma 6.1. OcHoBHOE coep:kaHue OK 01, OK 02,
Bopa. PacTtBopsbl. OK 07
DJIEKTPOJUTHYEC 1. Bona. Boansie pecypcsl 3emnu. PactBopsl. PactBopenue. Boga kak pactBoputens. PactBopumocTts
Kasi JUcconManusi | BEIECTB. 3aBMCUMOCTh PACTBOPHMMOCTH TI'a30B, KMJIKOCTEH M TBEPABIX BEILECTB OT pa3JIMYHBIX
(hakTOpOB.
2. PacTBOpeHne kak GU3MKO-XUMHUECKHi Tporecc. PactBopel. CriocoObI TPUTOTOBJICHHUSI PACTBOPOB.
PactBopumocTs. MaccoBast moyis  pacTBOpeHHOro BemiecTBa. CMBICH TOKa3aTelsl MPeIesIbHO
JOMYCTUMOMN KOHIICHTPAIIMH U €r0 UCIIOJIb30BaHUE B OLIEHKE HKOJIOTMYECKOi 0€30MacHOCTH.
3. IIpaBuia 3KOJOTHYECKU IEIECO00PA3HOTO TMOBEACHUS B OBITY U TPYIOBOM JNEATEIHHOCTH B HEJSX
COXpaAHEHHUs CBOETO 3[I0POBbsI U OKPYXKAIOIEH IPUPOJHON Cpe/ibl; OMIACHOCTh BO3/IEUCTBUS HA KUBbIE
OpraHu3Mbl OMPEJEIECHHBIX BEIIECTB.
4. Teopus nsnekrponuTHueckoil aucconranuu. WoHBL. DIEKTPONMUTHI, HEINEKTPONUTHL. Peakuuu
noHHoro oOmeHa. CocTaBleHHE peaKIMii HOHHOTO OOMEHa IyTeM COCTaBICHUS WX TOJIHBIX
W COKpalleHHBIX HOHHBIX ypaBHEHWH. 3aJaHus Ha COCTaBJIEHHE HWOHHBIX peakiuil. CTeneHb
ANEKTPONUTHYECKOM nucconuanuu. CUIbHBIE U CIa0bie AEeKTPOIUTH. OCHOBHBIE MOJIIOKEHUSI TEOPUH
ANEKTPOIUTUYECKON arucconnanuu. Kuciaorsl, OCHOBAHUS U COJIM KaK 3JICKTPOJIUTHI.

Paszgea 7. Merananl 1 HemeTaaiabl

Tema 7.1. OcHoBHOe coiep:KkaHmne OK 01, OK 02

dusuko-

XUMHYECKHEe 1. Meramibl. O6mue pu3ndecKkne 1 XUMUYECKHE CBOMCTBA MeTauioB. CTiocoObI oNTydeHus. 3HaUYeHNe

CBOMCTBA METAJIJIOB U HEMETAIIOB B MIPUPOAE U KU3HEAEITEIbHOCTH YEJIOBEKAa U OpraHu3MoB. MeTamioTepMusl.

METAaJJI0B H

[MupomeTannmyprusi, TUIpOMETANYprust W 3iekTpomeTasnyprus. CruiaBel 4YepHble M I[BETHBIE
Koppo3ust MeTasioB: BUIbI KOPPO3UH, CLIOCOOBI 3alIUTH METAJJIOB OT KOPPO3UH.
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HEMETAJLIIOB 2. Hemeramnpl. O0mue ¢u3nyeckue W XMMUYECKHE CBONCTBA HEMETAJUIOB. THIMHMYHBIC CBOWCTBA
Hemeraiop IV— VII rpymn. Kiaccudukanuss w  HOMEHKIIaTypa COCIMHEHHH HEMETaJIOB. 2
KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B TIPUPOJIC.
Pa3nea 8. JlabopaTopHbIil NPAKTHKYM 10
Tema 8.1. OCHOBHOE COIepIKAHME 6 OK 01, OK 02,
HUnentuduxanus OK 04
Heopranuveckux | JlaGoparopHbie padoThI 6
BelleCTB
JlaboparopHast pabota Ne 3. M3yueHne 0COOCHHOCTEH XUMHUYESCKUX PEAKIIHA. 2
JlaboparopHast paGota Ne 4. V3yueHue KOPpPO3MH METAJIOB W CIOCOOOB 3allUThl METAIIOB
OT KOPPO3UH. 2
Jlaboparopnass paGora Ne 5. PacmozHanue HEOpPraHMYEeCKHMX BEUIECTB METOJOM XHUMHUYECKOTO
JKcIepuMeHTa. UWaeHTHu(UKalus HEOPraHMYeCKHX BEIIECTB C HCIOJB30BaHMEM WX (DH3UKO- 2
XUMHUYECKHUX CBOMCTB, XapaKTEPHBIX KAUeCTBEHHBIX PEAKIIHIA.
Tema 8.2. OCHOBHOE CO/IEPKAHUE 4 OK 01, OK 02,
HccaenoBanue OK 04
cBoiicTB pactBopoB| JlaGopaTopHblie padoThl 4
JlaboparopHas padota Ne 6. [IpurotoBnenue pactBopa 3aaHHOI KoHIeHTpauuu. Onpenenenrue cpebl
BOJIHBIX PacTBOPOB. PeleHuwe pacueTHBIX 3a7ad Ha HAXOXKICHHE MAaCCOBOW JOJM PacTBOPEHHOTO 2
BEIIeCTBa B pacTBOPE.
Jlabopatopnast pabora Ne 7. IlpuroroBineHue cycreH3uu kapOoHaTa Kaiblus B Bojae. llomydenwme 5
AMYIBCUH MOTOPHOTO Macia. O3HaKOMIIEHHE CO CBOMCTBAMH TUCTIEPCHBIX CUCTEM.
Pa3nen 9. CTtpoeHue u cBOiicTBa OPraHMYecKUX BelleCTB 14
Tema 9.1. OcHoBHOE coep:KaHue 2 OK 01
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Kanaccuduranus, | 1. Ilossnenue u pa3BuTHe opraHndeckod XMMHUM Kak Hayku. lIpenmer opranmdeckoil xumuun. Mecto
CTPOEHHE U Y 3HaYCHHE OPraHM4eCKON XMMHUHU B CUCTEME €CTECTBECHHBIX HAYK.
HOMeHKJaTypa | XMMHMYECKOE CTPOCHHE KAaK IOPSAIOK COCIUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJCHTHOCTH.
oprannyeckux | OCHOBHBIE IIOJIOKEHUS TEOPUU XUMHUYECKOIO CTPOEHUS OpraHndeckux coenuHeHuit A.M. byrneposa.
BeLEeCTB VYrinepoaHblii CKEJIET OpraHM4eCcKOM MOJIEKYJbl. 3aBUCMMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOIO
CTpOCHMS MOJIEKYJI. MI30Mepus u u30MepHI.
[lonatne o ¢ynkunoHanbHOM rpynne. Paaukan. IlpuHIMOB KiIaccH(UKAUU OpPraHMYECKUX
coequHeHU. MexayHaponHas HOMEHKJIAarypa W IPUHLMIBI  HOMEHKIATYphl OPraHMYECKHX
COCUHCHUM.
2. Knaccudukanus peakuuii B opraHumdeckoil xumuu. Peakuuu mnpucoenuHeHust (TUAPUPOBAHUSA,
raJIOrT€HUPOBAHUSA, TUIPOTraJOr€HUPOBaHuUs, ruipaTanuu). Peakuuu oTiienieHus (JeruJpupoBaHus,
JIeTUIpOrajloTeHUPOBAHUS, leruapaTanun). Peakuuu 3amenienus. Peakiuu nzomepusauu.
Tema 9.2. OcHoBHOE co/lep:KaHue OK 01, OK 02,
CaoiicTBa B B OK 04
OpTraHHYeCKHX 1. ®usuko-xMMHUYECKHE CBOICTBa OPraHMYECKUX COEIMHEHHUH OTHENbHBIX KIAaccoB (0COOEHHOCTH
coeTMHeHuii KJIacCU(pUKALMM W HOMEHKJIATypbl BHYTPU KJlacca; TOMOJIOTMYECKUH psa U olmas ¢opmyna;

HU30MCEpUs; (1)1/1314%01(1/16 CBOﬁCTBa; XUMHUYCCKHUC CBOI‘;ICTBa; CIIOCOOBI HOJ'Iy‘IeHI/ISI).

- TpeAenbHBIE YIJIEBOAOPOAbl (allkaHbl M IMKJIOanKaHbl). CBOICTBa NMPUPOAHBIX YIJIEBOAOPOIOB,
HaxXOXJEHWE B IMpPHUPOAE M NPUMEHEHHE aJKaHOB; AJIKaHbl: TOMOJOTHYECKHH psii, H30MepHs
U HOMEHKJIaTypa aJIKaHOB. XMMHUYECKHE CBOICTBA aJIkaHOB (METaHa, 3TaHa): TOpEeHHUe, 3aMelleHue,
pasjoxkeHue, AeTruApupoBaHue. [opeHume MeTaHa Kak OJWH U3 OCHOBHBIX HCTOYHHUKOB TeIja
B IPOMBIIIJIEHHOCTH U ObITY. [IprMeHeHue ankaHoB.

— HempenebHble (AJIKEHbI, aJKWMHBl M alKaJWEHbl) M apoMaTHYecKue yrieBoaopoabl. ['opeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU JJIs1 CBAPKU U PE3KU METAJUIOB;

OtuieH, ero noiy4yeHue. ['oMmosornueckuil psizi, U30Mepusi, HOMEHKJIATypa ajJKeHOB. XHMHUYECKHE
CBOMCTBAa JTWJIEHA: FOPEHUE, KA4ECTBEHHBIE pPEaKIMM, TuapaTainus, nonuMmepusauusd. [Ipumenenue
STHJICHA.

Juens! u kayuyku. [IoHATHE 0 TUEHAX KaK yIJIEBOJOPOAAxX C ABYMs ABOWHBIMH CBSI3SMHU.

Anxunbl. AneruiieH. XMMUYEeCKHE CBOMCTBA alleTUJIEHA: TOpeHHe, oOecIBeUrBaHNEe OPOMHON BOJIbI,
IIPUCOEANHEHNS XJIOPOBOIOpoAa U ruapatanus. [Ipumenenne aneTuieHa.

Apenbl. ben3zon. Xumuueckue cBoiicTBa O€H30J1a: TOpPEHUE, peakluu 3aMelleHus (raJoreHupoBaHue,
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HutpoBanue). [Ipumenenne 6eH301a Ha OCHOBE CBOMCTB. [IpUpoIHBIE HCTOYHUKHU YTIIIEBOJOPOIOB.

- KUCIIOPOJICOIePIKALINE COeNUHEHHS (COIUPTHI U ()eHOIIBI, KAPOOHOBBIE KUCIOTHI U A(PHUPHI, ATbIETUIBI
U KETOHBI, XXHUPHI, yriieBoAsl). [IpakTndeckoe NpUMEHEHHE STHIJICHIVIMKONS, TJHLEepuHa, (eHoma.

[Ipumenenne Qopmanbaernaa, aneTalbIernia, YKCYCHOH KHCIOTHI. MblIa Kak COJIM BBICIINX 2
KapOOHOBBIX KUCJIOT. Morolue CBOWCTBA MbLJIA.
- a30TcOoAepiKallue COeqUHEHHs (aMHHBI M aMHHOKHCIOTHI, Oelku). BbicokOMOeKynspHbIe
COEUHEHMS (CUHTETUYECKUE U OMOJOTMYEeCKU-aKTUBHBIE). MOHOMED, MONUMEpP, CTPYKTYPHOE 3BEHO.
[Tonumepusanus 3TUIeHa KaKk OCHOBHOE HaIlPaBJIE€HUE €r0 UCIOJIb30BAHUS. 5
'eneTndeckas CBA3b MEXKAY KiaccaMu OpraHW4ecKux coenuHeHui. [lonsartue 00 azoTcopeprkanux
COCMHEHMSIX, OWMOJOTMYeCKH aKTHUBHBIX BemlecTBax (yrjieBojax, Kupax, Oenkax u Ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, NMOJIUMEpP, CTPYKTYPHOE 3BEHO).
Tema 9.3. OcHOBHOE co/lep:KaHue 4 OK 01, OK 02,
HNnentuduxanus OK 04
OpraHMyYecKHX 1. buoopranuueckue coenuHeHus. [IpumeHeHne u Ouonormueckas poiib yriaeBoaoB. OKuUCIEHUE
BeIecTB, HX YIJIEBOJIOB — WCTOYHHMK DHEPrUU JKUBBIX OpraHu3MoB. OO0iactTu TpUMEHEHUS aMHUHOKHUCIIOT. 5
SHAYCHHE 1 [IpeBpamenuss OenkoB muiIM B opranu3me. buonormueckue ¢yHkuuun OenkoB. buonmornyeckue
NpUMeHeHHe B (GyHKIUY kUpoB. Ponb opraHnueckoi XUMUHK B PeLLIEHUH Mpo0JieM MUILEeBOi 0€3011acCHOCTH.
OBITOBOH 1 2 p . .
.| 2. Ponp opranmyeckoil XMMHUHM B pPELIEHUH NPOOJIEM 3HEPreTHYEcKo Oe301acHOCTH, B Pa3BUTUHU
IPOMSBOACTBEHHOM | /o 1111 MHBL, CO31aHMI HOBBIX MaTepUajoB, HOBBIX UCTOYHUKOB SHEPTUU (aTbTePHATUBHBIC HCTOYHUKHU
ACITEILHOCTH sHepruM). OnacHOCTh BO3JEHCTBUS Ha KUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OT/AEIbHBIX KJIACCOB 2
Henoseka (YyrneBomopopl, CHUPTHI, (DEHONBI, XJIOPOPTaHWYECKUE MPOM3BOAHBIC, ANBACTHABI M Jp.), CMBICI
MOKa3ares MpeAesbHO TOMYCTUMON KOHIIEHTPALUH.
Paspnen 10. JIaGopaTopHbIil NPAKTHKYM 10 HACHTHPUKALMH OPrAaHMYECKUX BELeCTB 15
Tema 10.1. OcHoBHoOE cojJep:kaHue 15 OK 01, OK 02,
HUnentuduxanus OK 04
JlaGopaTopHbie padoThI 15
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OpPraHMYecKux
coeIuHeHu i
OTAEJNBLHBIX

KJIACCOB

JlaboparopHast pabora Ne 8. M3yueHue XapaKTEepHBIX CBOWCTB CIUPTOB, (DEHOJIOB, AIBJICTHIIOB M
KapOOHOBBIX KHCJIOT.

JlaboparopHast pabota Ne 9. V3yueHue xapakTEepHBIX CBOHCTB YTJIEBOOB.

JlaboparopHast pabota Ne 10. 3ydyeHne xapaKTepHBIX CBOMCTB OEJIKOB.

JlaboparopHnas padota Ne 11. M3ydenue xapakTepHbIX CBOMCTB MOJIUMEPOB U BOJIOKOH.

Jlaboparopuast pabora Ne 12. Pacno3HaBaHWE OpPraHWYECKUX COCIMHEHUN METOJOM XUMHUYECKOTO
JKCIEpUMEHTa (MPUMCHEHUE IIOJIYYCHHBIX 3HAHUH M HAaBBIKOB XHUMHYECKOTO JKCICPUMEHTA s
KauCCTBCHHOI'O OIIPCACICHUSA BbIJaHHBIX 06pa3u03 OpTraHU4YCCKUX BCHIGCTB).

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COAEP:KAHUE (MPUKJIATHONA MOIYJIb)

Pa3znen 11. Xumus B Npou3BOJACTBEHHOM JeSITeJILHOCTH YeI0BeKa

Tema 11.1. Xumus
B
NPOM3BOJACTBEHHOMI
AeSITeIbHOCTH
crapiero
TeXHHKA-
CyA0BOIMTEJH C
NpaBoM
IKCILTyATALMHU
CYAOBBIX
JHEePreTHYeCcKHuX
YCTAHOBOK

CoaeprxkaHue IPUKJIATHOTO MOLYIs

1. Hogeiiimue AOCTHXEHHUS XUMHYECKOW HAayKd M XHUMHUYECKOW TexHojoruu. Pomnbp xumuu B
o0ecrieyeHnr H3KOJIOTUYECKOW, »Heprerndyeckoil Oe3omacHoctu. IIpaBuna moucka u  aHaM3a
XUMHUYECKON HH(OpPMAlMK M3 Pa3IMYHBIX HWCTOYHUKOB (HayuyHas M y4eOHO-Hay4yHas JuTeparypa,
CpeacTBa MaccoBOi MHpopMaluu, cetb iHTepHeT).

2. Ilpuniun pa®oTel 4eThipexTakTHRIX U ABYXTakTHRIX JIBC. Ilonsite u TomimBe. CocTaB TOIUIMBA.
Haznauenne w cocraB raszopacmpeneieHuss CUCTeMbl aum3eneii Ha cymaHe. [IpeoOpa3oBanue
MOTEHIIUATIBFHON dHEpPTUu 3HeproHocutens (Tormea) B COVY (auzensix) Ha cyaHe. ['a3000pazoBanue
Mpu CKUTAaHUM TOIUIMBA Ha cymaHe. DHeproHocutens. OBP peakmuun. DnexTpoHHBIE (HOPMYIIBI.
du3znuecKrue 1 XMMUYECKHE CBOMCTBA 3JIEMEHTOB.

OK 01, OK 02,
OK 04, OK 07,
IIK 1.3

3. Tlomstme «rpy3». Kiaccudukamms rpy3oB MO pa3IuyHbIM TNpU3HAKaM. T[paHCIOpPTHBIE
XapaKTepUCTUKU Tpy30B. ['py3omepeBo3KH, OCYLIECTBISIEMbIE MOPCKUM U PEYHBIM TPAHCIIOPTOM.
Oco6eHHOCTH TPY30BBIX onepalnuii HeTeHaIUBHbIX cyq0B. HedTenanususle rpy3bl. HedrenpoayKThl.

OK 01, OK 02,
OK 04, OK 07,
IIK 3.2
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Hed1b. Xummnueckue cBoiicTBa HEPTH.

IIpomeskyTouHasi aTTecTanus - TUQPepeHIIMPOBAHHBIN 3aUeT.

Bcero:

78
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3. YCJOBUA PEAJIM3ALINU OBHIEOBPA30OBATEJIBHOT'O YYEBHOI'O TIPEJIMETA

3.1. Ansa peanu3anuu mporpamMbl ydyeOHOTO IMpeaMeTa MpeayCMOTPEH Clefyrolee yueOHoe
MOMEIIEHUE!

- KabuHeT «DKOJOTHMYECKHE OCHOBBI MpHUPOJONONb30Banus. (OOmeoOpa3oBaTenbHbIC

JTUCIUTLIAHBD.

Kabuner coorBercTByeT TpeOoBaHusM CaHUTApPHO-IMUAEMUOIOTHYECKUX TPaBWI U
HOPMAaTHBOB, OCHAIEH THUIIOBBIM OOOPYIOBAaHHEM, B TOM YHUCIIE CIEHUATM3UPOBAHHON Yy4eOHOM
MeOenbl0 U CpeACTBaMU OOYYEHHUs, HEOOXOMUMBIMH [UIS BBINOJHEHUS TpPeOOBaHUN K YPOBHIO
MOJATOTOBKU 00y4YaroIIuXCsl.

B kabunere npeaycMoTpeHo cieyromiee 000py1oBaHHeE:

- KOMIUTIEKT y4eOHOU Mebenu (CTOJbI, CTYIbs, I0CKA);

- KOMIUJIEKT y4eOHO-HATJISAHBIX MOCOOMIA: TaONMIBI: CTPOGHHE aTOMa yIiIepoja; MeETaH;
OyTaH; MPHUPOJAHBIN Ta3 — XUMUYECKOE ChIPbE; DTUJICH; AlETHJICH; MPOIYKThl CHHTE3a Ha OCHOBE
aleTUiIeHa; OCH30II; MOJydeHHe CHHTETHYECKOTO KaydyKa M3 He(TSHBIX Ta30B; cxema TpyOdaTon
YCTaHOBKHM JJIsi TEPEroHKW He(TH; OCHOBHOE CBHIPbE [JSi CHUHTE3a TMOJIMMEPOB; MPOIYKTHI
nepepaboTku HeTH; 00pa3oBaHHE BOJOPOJHBIX CBSI3€H B MOJIEKYJIaX BOJIBI M CIIHPTA; CTPOCHHE
deHona; cnupThl M aNbACTUABI; YCTAaHOBKA JUIS MONy4YeHUs (eHondopManbIeruJHOi CMOJIBI;
NOJy4YeHUE U IPUMEHEHHE YKCYCHOW KHCIIOTHI; 00pa30BaHUE MaKPOMOJIEKYIBI KpaxMalia; MPOAYKThI
nepepaboTKU JAPEBECUHBI; TOJyYEHUE alleTaTHOIO BOJIOKHA; CTPYKTypa MOJEKYIbl OeNKa; CTEHbI:
[lepuoguueckast cucremMa xumuueckux vieMeHToB [[.J. MenpaeneeBa; TaGnuia pacTBOPUMOCTH;
XUMHUYECKHE 3HAKH U ATOMHBIE MAaCChI 3JIEMEHTOB; HEKOTOPBIE KJIACChl OPraHUYECKUX COCIMHEHUM.

B kabuneTe npeaycMOTpEHBI CIEAYIONINE TEXHUIECKHE CPEICTBA O0YICHUS:

— MEPCOHAILHBIA KOMIIBIOTEP C JIMIIEH3UOHHBIM MPOTPAMMHBIM 00ECIIeUeHUEM;

— TEJICBU30D;

— BUJICOMarHuTo(oH;

— JIOKaJbHAasl KOMITBIOTEPHAS CETh.

Jnst peanuzanuu paboueld mporpaMMmbl Y4eOHOTO TpeIMeTa MpelycMOTpeHa OubamoTexa
Y YUTaJIBHBIN 3aJ1 C BEIXOAOM B CETh MIHTEpHET.

3.2. UupopmannoHHOe o0ecniedyeHre peajn3anuu NPOrpaMmMbl
3.2.1. OcHOBHBbI€ NTeYaTHbIE U3TAHUS

1. Pymsutuc I'.E. Xumus. 10 knace: yue0. s ooueoopaszosat. opranusaiuii / I'.E. Pymsuruc,
@.I'. ®enpaman. — Mockaa : [IpocBemmenue, 2019. — 224 c. - ISBN 978-5-09-071789-2.
2. Pymsutuc I'.E. Xumus. OcHoBbl o0rmiei xumun. 11 kiacc: y4ue6. aiis obmeoOpa3osar.
yupexaenuit / I'.E. Pymsutuc, @.I'. ®enpaman. — Mocksa : [Ipocsemenue, 2011. — 159 c. -
ISBN 978-5-09-025186-0.
3.2.2. OcHOBHbBIE 3JIeKTPOHHbIE U3TAHUS
1. Xumus. bazossiit ypoBens. 10 knacc : yue6nuk / Epemun B.B., Kyzsmenko H.E., Tepenun
B.1., Ipo3noB A.A., Jlynun B.B.; mox pen. Jlynuna B.B. - 8-e u3z., crepeotunHoe - Mocksa :
WznatenberBo "[Ipoceemenue”, 2022. - 208 ¢. - ISBN 978-5-09-099533-7. - TeKcCT : 37€KTPOHHBIH.
2. Xumus. ba3ossiii ypoBens. 11 knacc : yue6nuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpozmoe, B. B. Jlyaun ; mox. pen. B. B. Jlyauna. - 8-e m3x;., mepepaboranHoe - Mocksa :
WznarensctBo "lIpocBemenue"”, 2022. - 226 c. - ISBN 978-5-09-099534-4. - TekcT : 2ME€KTPOHHBIH.
3.2.3. lonoJHUTEIbHbIE HCTOYHUKH
1. I'a6puensH, O. C. Xumus. bazossiit yposenb. 10 kmacc : yuebnuk / O. C. 'aGpuensis. - 5-¢
u3J., mepepadoranHoe - Mocksa : M3marensctBo "[Ipoceemenue", 2022. - 192 c. - ISBN 978-5-09-
099538-2. - TeKcT : NIeKTPOHHBII.
2. I'abpuensn, O. C. Xumus. bazossiii ypoBens. 11 kmacc : yueOnuk / O. C. I'aGpuenss. - 8-
u3Ml., cTepeoTrnHoe - Mocksa : M3marensctBo "[IpocBemenue”, 2022. - 224 c¢. - ISBN 978-5-09-
099539-9. - TekcT : MeKTPOHHBII.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O IPEIMETA

KOHTpOJIb H OIECHKA PACKPBIBAKOTCA 4YCPE3 NPCAMCETHBIC PE3YIbTaThbl, YCBOCHHBIC 3HAHUA

P 10, Tema 10.1.

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

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPEACTBA
MOKCKA, aHaJIM3a

Y MHTEPIIPETAAN
nH(popMaluu U
nH(pOpMalOHHBIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSITeTbHOCTH

P2, Tema 2.2.

P 3, Tema 3.1.

P 5, Tema5.1.

P 6, Tema 6.1.

P7, Tema7.1.

P &, Temnr 8.1, 8.2.
P9, Temr 9.2, 9.3.
P 10, Tema 10.1.

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

OK 04. DdpdexTuBHO
B3aMMO/IEHICTBOBATh U
paboTaTh B KOJIJIEKTUBE
¥ KOMaH/1e

P 3, Tema 3.1.

P 8, Temnr 8.1, 8.2.
P9, Temr 9.2, 9.3.
P 10, Tema 10.1.

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

OK 07. CopneiicTBoBaTh
COXPAHEHUIO OKPYKAOIIEH
cpenpl,
pecypcocOepexreHuIo,
MIPUMEHSTH 3HAHUS

00 U3MCHEHUH KJINMATa,
MIPUHITUITBI OEPEIKITUBOTO
MIPOM3BOJICTBRA,

3¢ (HeKTHBHO JeCTBOBATH
B UpE3BbIUATHBIX
CUTYyaIHsIX

P 6, Tema 6.1.

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

IIK 1.3. DkcnmyatupoBathb
CY/IOBBIC SHEPTETHYECKHE
YCTaHOBKH

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

U TpUOOpETEHHbIE OOYYalOUMMHCA YMEHUS, HalpaBleHHblEe Ha (OPMHUPOBAHHE OOIIMUX
U po(heCcCHOHAIBHBIX KOMIETEHIUH.
Oobmasi/mpogeccnoHaIbH Pazgen/Tema Tun oueHOYHbIX MEPONIPUATHIA
asi KOMIeTeHUs
OK 01. BeiOupats P 1, Temal.1. Texyiuit KOHTPOIIb B (hopMme:
CIOCOOBI pelIeHus 3a1a4 P2, Temn1 2.1, 2.2. — TECTUPOBAHMUE;
npodeccuoHaIbHON P 3, Tema 3.1. —  YCTHBIH OIIPOC;
JIeSITEIbHOCTH P4, Tema 4.1. — THChMEHHas TIPOBEPKA;
IIPUMEHHUTEIILHO PS5, Tema5.1. —  OIIEHKA BBINOJIHEHUS
K pa3JIn4HbIM KOHTEKcTaM | P 6, Tema 6.1. 11a6OPaTOPHBIX PaboT.
P 7, Tema7.1. [IpomexyTounas aTTecTanus
P8, Tempr 8.1, 8.2. B (opme muddepeHIPOBaHHOTO
P9, Temr 9.1,9.2, 9.3. 3a4era.
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1K 3.2. Cobmtonats Mepsl
IPEIOCTOPOKHOCTU

BO BpeMsI ITOTPY3KH,
BBITPY3KH U 00paIieHus

C OITaCHBIMH ¥ BPETHBIMH
rpy3aMu BO BpeMsl perca

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