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PACCMOTPEHO COI'JIACOBAHO

Ha 3aceJJaHUU METOJUYECKON KOMHCCUH 3aBenyrouuit yueOHOM 4acTbiO
€CTECTBEHHO — HAy4HOI'0 L[UKJIa I'BITOY PK «baxuucapaiickuii
Tporoxon Ne /7 ot «// » 2025, TEXHUKYM CTPOUTENIBCTBA U
[Ipencenarens W ~CycnoBa HM. TPAHCIIO
/;T?( Bypkosa A.B.
«11» bofist 2025 T.

PaGouas mporpamma yueGHo# aucuuminael OY 112 Xumusi paspaboTaHa Ha OCHOBE
[IpumepHoii pabouell mporpamMmsl 001e00pa30BATENBHON JUCUMILUIAHEL «XUMHSL» U
MpoQeCcCHOHANBHBIX  00pa30BaTENbHBIX opraHu3aluii, Of0OpeHHOH Ha 3acelaHuH
Iemaroruueckoro copera ®I'BOY T10 MPIIO nporokonoM Ne 6/2025 ot 18 anpenst 2025
r., ¢ yuetom IIpuka3a Munucrepctsa npocselerus Poccuiickoit ®enepauuu ot 18.05.2023
Ne 371 «O6 yrBepxaeHun (enepanbHoll 06pa3oBaTelbHON MPOrPaMMBI CPEIHEr0 00LIero
o6pasoBanus», [Ipukasa MunucrepctBa oOpazoBanus U Hayku Poccuiickoit @enepauuu ot
17.05.2012 Ne 413 «O6 yTBepxaeHUU (enepaibHOro rocy1apcTBEHHOTO 00pa3oBaTebHOrO
CTaHJapTa cpeiHero obmero o6pazoBanusy» (C U3MEHEHUSMH U JIOTOJTHEHUSMH).

Opranusanus-paspaboruuk: , [ocynapcrBeHHoe — OrO/keTHOE — MPO(ECCHOHATIBHOE
obpasoBatenbHoe  yupexxaenue PecryOmuku  KpeiM  «baxuucapaidCkuii  TeXHHKYM
CTPOUTENBCTBA U TPAHCIIOPTA»

PazpaboTunk:

['o6wiu H.B., npenopasarens ['BIIOY PK «bTCT».
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1. OBIIIAS XAPAKTEPUCTHKA PABOUYEM ITPOTPAMMBI
YYEBHOM JUCHUIIJIAHBI
OVY . 12 XUMUs
1.1. MecTo IMCHUILINHBI B CTPYKTYype 00pa3oBareabHoil nporpammsel CITIO
Oo6mieoOpazoBaTenbHas AUCIUIUIMHA «XHUMUS» SBISIETCS 00s3aTENbHOM
4acThl0  00IE00pa30BaTEIbHOIO LHMKJIAa 00pa3oBaTeIbHOM MIPOrpaMMmbl B
cootBeTcTBHM ¢ DI'OC CIIO no npodeccun
08.01.28 MacTep OTAENOYHBIX CTPOUTEAbHBIX U ICKOPATUBHBIX PA0OT.
[IpukiagHoii Moaydb BKJIOYaeT pa3gen 8 «Xumus B ObITY U
MPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKa», KOTOPBIM peanusyercs sl BCeX
npodeccuit/cnenuanbHOCTE  METOJIOM — pEUIeHUsT  KEHWCOB, CBSI3aHHBIX C
JKOJIOTHYECKOM OE€30IMacHOCTHI0O Y OLEHKOW IIOCJIEICTBUA  OBITOBOU U
MIPOU3BOJICTBEHHOM  JICSITENIbBHOCTH, COOTBETCTBYIOIIEH oOTpacisiM  Oymyiei
po¢eCCUOHATILHON JIEATEIbHOCTH O0yJarOIuXC .
1.2. lleqin ¥ IUIaHMPYeMble Pe3yJabTAaThl 0CBOCHHUS JUCHUILUIUHBI:
1.2.1. Hean v 3a1a4u AUMCHUIIIAHBI:
ComepxaHre MmporpaMMbl 00IIe00pa30BaTEIbHON AUCIUTIIMHBL « X MM
HAIIPaBJICHO HA JJOCTUKEHHUE CIEAYIOIUX LeJIeH:

) (dhopMUpOBaHUE CUCTEMbl XUMUUECKUX 3HAHUM KaK BaKHEHIIen
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHPA, B OCHOBE KOTOPOH
JeXKaT KIFOYEBbIE MOHATHS, (YHIAMEHTAIbHBIE 3aKOHBI U TCOPUM XUMUH,
OCBOEHHE S3blKa HAayKH, YCBOCHHME U TOHMMaHWE CYIIHOCTU JOCTYITHBIX
000011IeHNIT MHPOBO33PEHYECKOT0 XapakTepa, O3HAKOMJICHHE C HCTOpUEH
MX Pa3BUTHS U CTAHOBJICHHUS,

dbopMHpOBaHHE W PpPAa3BUTHE TMPEACTABICHUM O HAYYHBIX
METO/IaX TO3HAHMS BEIIECTB M XMUMHUYECKUX PEaKIUi, HEOOXOIUMBIX JIJIst
NpUOOPETEHUS] YMEHUN OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX
SIBJICHUM, UMEIOIINX MECTO B NMPUPOAE, B MPAKTUUYECKOW M IOBCEIHEBHOM
JKU3HU;

pa3BUTHE YMEHUH H CIOCOOOB JESATENBHOCTH, CBSA3AHHBIX C
HAOJTFOICHUEM U O0BSICHEHHEM XUMHUYECKOTO IKCIIEPUMEHTA, COOI0ACHIEM
npaBuJl 0E€30MACHOTO OOpaIIEHHUS C BEIIECTBAMM.
3agaum TUCUMIJIMHBI:

1) chopMHpOBaTh MOHMUMAHUE 3aKOHOMEPHOCTEN
MPOTEKAHUS XUMHYECKUX TMPOLIECCOB U ABJICHUN B OKPYXKAIOLIEH CpelE, a
TAaK)K€ HMX CBSI3b C IICJIOCTHOM HAyYHOH KAapTUHOHW MHpa W JIPYTUMHU
€CTECTBEHHBIMU HayKaMU;

2) pa3BUThb YMEHHUS COCTAaBIATH (OPMYJbI HEOPraHUYECKUX MU
OpraHUYECKUX BEIIECTB, YPABHEHUSI XUMHUYECKUX PEaKlUid, OOBICHATh UX
CMBICII, UHTEPIPETUPOBATH PE3YJIbTAThl XUMHUECKHX IKCTIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKK MPOBECHUS MPOCTEUININX XUMHYECKUX
OKCIIEPUMEHTAILHBIX ~ HCCICIOBAHUNW ¢ COONIOZICHWEM  TIpaBUJI
O0esomacHoro  oOpamieHuss €  BeHIECTBAaMH W JIaOOpaTOpPHBIM
000py/1I0BaHUEM,;



4) pa3BUTh YMEHHs HaxOJWTh, AHAIU3UPOBATH U MCIOJb30BATh
MHPOPMAIUIO XUMUUYECKOTO XapaKkTepa U3 pa3IMYHbIX MHPOPMAIIMOHHBIX
UCTOYHHUKOB, BKJIIOYas Y4YEOHYIO JHUTEpaTypy, HayudHble MyOJMKALUU U
UHTEPHET-PECYPCHI;

5) cdopmupoBaTh yMEHHMsS MPOTHO3MPOBATH MOCIEACTBUS CBOEH
NEeSATENbHOCTH U XUMUYECKUX MPUPOIHBIX, OBITOBBIX u
IPOU3BOJICTBEHHBIX MPOIIECCOB, YUYUTHIBAS BO3MOXKHBIE IKOJOTUYECKHE U
COIlMAJIbHBIC BO3JICHCTBUS;

6) copmupoBaTh  MOHUMAHHWE  3HAYUMOCTU  JIOCTHUXKEHUU
XUMUYECKOM HAyKd M TEXHOJOTMH JUIsl pa3BUTHUA COLMUAIBHON U
IPOU3BOJACTBEHHOM cep C yMeHHEM MPUBOAUTH TPUMEPHI  HUX
IPUMEHEHUS B PA3IUYHbBIX chepax KU3HU.

B PE3YJIbTATC OCBOCHUA JUCHUIIIIMHBI 06yan0HlHﬁCH HOJI/KECH 3HATD.

31 Ba:kHeiilIne XUMHYECKHE MOHATHUSA: BEIIECTBO, XUMUYECKHUI 3JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAs U MOJIEKYJISIpHAasi MacChl, MOH,
QJUIOTPONUS, M30TONbI, XUMHUYECKasi CBSI3b, JJIEKTPOOTPULIATEIIBHOCTb,
BAJICHTHOCTb, CTENEHb OKHUCIEHHUS, MOJb, MOJISIPHasE Macca, MOJSPHBII
o0beM  Ta3000pa3HBIX  BEMIECTB,  BEMIECTBA  MOJEKYJSIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS, PACTBOPBI, JJIEKTPOJUT U HEIIEKTPOJIHUT,
AJEKTPOIUTHUYECKAST  JUCCOLMAIUSA, OKHUCIUTEIb U  BOCCTAHOBUTEIND,
OKHCJICHHME W BOCCTAaHOBJICHHE, TEIIOBOM A(PdeKT peakiuu, CKOPOCTh
XUMUYECKOM peakiuy, KaTajiu3, XUMHYECKOe pPaBHOBECHE, YIVIEPOIHBII
cKeJieT, PyHKIMOHANIbHAS TPYIIa, U30MEPHS, TOMOJIOTHS;

32 oCHOBHBIC 3aKOHbI XMMHUM: COXPAHEHUSI MAcChl BEIIECTB, TOCTOSTHCTBA
cocrasa BeuecTs, [lepuoauueckun 3akoH .M. Menneneena;

33 oCHOBHbBIC TeOpUM XHMMH: XHMHYECKON CBS3H, 3JIEKTPOJIUTHUECKOMN
JTUCCOLIMALINY, CTPOCHUS] OPTaHUYECKUX U HEOPraHUYECKUX COCTMHEHUM;

34 BakHeillIMe BelIeCTBA M MaTepHaJbl: BaXKHEUIINE METalibl M
CIUTaBBI, CEpHAasi, COJIAHAs, a30THAs U YKCYCHasl KHCIOTBI, OJIaropo/HbIC
rasbl, BOJOPOJ, KHCIOPOJ, TaJIOT€HbI, HIEJIOYHbIE METAJUIbl, OCHOBHEIE,
KHUCIIOTHBIC ¥ aM(DOTEpHBIC OKCUIBI ¥ THAPOKCUIBI, TICTIOYH, YTICKUCIBIA 1
yrapHbIi ra3bl, CCPHUCTHIN ra3, aMMHUaK, BOJA, IPUPOIAHBIN ra3, METaH, 3TaH,
ATWIIEH, aUETWJIEH, XJOPUJ HATpus, KapOOHAaT W TUApOKapOOHAT HATpUs,
kapOoHaT u docdat Kabius, OEH30JI, METAHOJ U ITAHOJ, CJI0XKHBIE IPUPHI,
KUPBI, MbUIa, MOHOCaxapuabl (TJI0KO3a), Jaucaxapulibl (caxaposa),
noyMcaxapubl (KpaxMajl U IeJUII0JI03a), aHUJIUH, aMUHOKHUCIIOTHI, OEJKH,
VCKYCCTBEHHBIEC I CHHTETUYECKHUE BOJIOKHA, KAyUyKH, MJIACTMACCHI.

B PE3YIBTATC OCBOCHHUA JUCHUIIINHBI 06yqa}0111m”1051 AO0JIZKEH YMETb:

Y1 Ha3pIBaTh: U3YUYCHHbIE BEIIECTBA IO  TPUBUAIBHOM  WJM
MEKIYHAPOIHOW HOMEHKJIATYPE;

Y2 omnpenenasitb: BaJICHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKUX
AJIEMEHTOB, TUI XUMHUUYECKOW CBA3U B COCIMHEHUSX, 3aps]l MOHA, XapaKTep
Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX U OPTAHUYECKUX COCTMHEHU,



OKHMCJIMTEIIb W BOCCTAHOBHUTEIb, IPUHAJIEKHOCTh BEIIECTB K Pa3HBIM
KJIACCaM HEOPraHMYECKUX U OPTAaHUYECKUX COCMHEHUN;

* V3 xapakTepu30BaTh: 3JEMEHTHl MaJIbIX MEPUOJOB MO UX MOJIOKEHUIO B
[Tepuonnueckoii cucteme /.M. MenzaeneeBa; o0mpe XuMUIECKUE CBONCTBA
METAJJIOB, HEMETAUIOB, OCHOBHBIX  KJIACCOB  HEOPraHUYECKHX U
OPraHUYECKUX COEAUHECHUM; CTPOCHUE U XUMUYECKHE CBOMCTBA U3YYCHHBIX
HEOPraHUYECKUX U OPraHUYECKUX COCIUHEHHUI;

* VY4 00bACHATH: 3aBUCHMOCTb CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHMUS,
NPUPOJy XUMHUYECKON CBSI3M (MOHHOM KOBAJCHTHOM, METAIIMYECKOU U
BOJOPOJIHOM), 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIMHU U TMOJIOKEHUE
XUMUYECKOTO PABHOBECHS OT Pa3IMYHBIX (haKTOPOB;

® VS5 BbINOJIHATL XUMHYECKHN JKCHEPUMEHT: [0 pPaclO3HABaHUIO
BAKHEUIINX HEOPTraHUYECKUX U OPraHUYECKUX COCTNHEHUM;

* Y6 mpoBOAMTB: CaMOCTOSITENIbHBIA TOMCK XMMHYECKOW HH(OpManuud ¢
UCIIOJIb30BAaHUEM PA3JIMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJISPHBIX W3JIaHHM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa); HCIOIB30BAThH
KOMITBIOTEPHBIE TEXHOJOTHUU i OOpabOTKM W Tepefadyn XUMUYECKOH
uH(pOpMaIK U €€ PEJCTaBICHUS B Pa3IN4HbIX (pOpMax;

* VY7 cBa3bIBaTh: H3YYEHHBI Marepuaig €O CBOEW NpodeccHOHaTbHON
NEeATENbHOCTBIO;

¢ VY8 pemaTb: pacueTHbIE 33/1a4U 10 XUMUYECKUM (POPMYJIaM U YPABHEHUSIM.

1.2.2. Ilnanumpyemble pe3yabTaTbl OCBOCHHHA 001Ieo0pa3oBaTeIbHOM
aucIUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO
Ocoboe 3HaueHue o0uIe00pa3oBaTeabHas AUCUUIUIMHA « XUMUS» UMEET MPH

dopmupoBanuu u pazsutun OK 01; OK 02; OK 04; OK 07 wu IIK,
npenacrabiieHHbIX B akTyanu3upoBanHbix GI'OC CIIO no npodeccun.



Koa un
HauMeHOBaHHe
(popmupyembIx
KOMIIeTeHIUii

HJIaHpreMLIe pPe3yabTaThbl 0OCBOCHUA TUCIHHUIIJIMHbI

Oo6mme!

JMcuunIMHapHble?

OK 01. Beibupatp
CIIOCOOBI peLIeHNUs
3amay
npodeccHoHaIbHOMI
JeSITeTbHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE pe3yjJbTaTbl MOJKHBI OTpakaTb B
yacTu:

TPYAOBOI'0O BOCIIUTAHUS:

FOTOBHOCTh K  TpPyAy, OCO3HAHHE  IIEHHOCTH
MacTepCTBa, TPYA0IIO0UE;

TOTOBHOCTD K aKTHBHOU JIeSITEIILHOCTH
TEXHOJOTHYECKOM M COLMAJIIBHOW HaIpPaBICHHOCTH,
CITIOCOOHOCTh ~ MHHIIMUPOBATh,  IUIAHUPOBATh U
CaMOCTOSITEJIBHO BBITIOJIHATH TAKYIO JACSTEIbHOCTD;
WHTEpEC K pasIuyHbiM cdepam mpodeccuoHaTbHON

JESTEIIBHOCTH.
MeTanpeaMeTHbIe Pe3yJabTaThl JAOJKHBI OTPaKaTh:
Osaanenue YHUBEPCAJIbHBIMH Y4eOHBIMH

NO3HABATEJbLHLIMHU JeliCTBUSIMM:

a) 0a30Bble JJOTHYECKHE IeHiCTBUS:

CaMOCTOSITCIIEHO (hOPMYJIMPOBATh M aKTyaJTU3UPOBATh
po0JieMy, paccCMaTpUBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATh  CYIICCTBCHHBIH  TNPU3HAK WU
OCHOBaHHUA JUUIA CpaBHeHI/IH, KHaCCI/I(l)I/IKaLII/II/I nu
000011IeHHS;

OHpCI[eHHTB Ieian ACATCIIbHOCTH, 3a4aBaTb
mapaMeTpsl U KPUTEPUHU MX JOCTHIKCHHS,

BBISIBJIATH 3aKOHOMepHOCTI/I n HpOTI/IBOpe‘-II/ISI B
paccMaTpUBAEMBIX SIBJICHHSIX;

BHOCHUTH KOppeKTI/IBBI B JACATCIBHOCTL, OIICHHBATH
COOTBETCTBUE PE3YJIHTATOB LIEISAM, OICHUBATh PHCKHU

JucuuIInHAPHBIE Pe3yJbTaThI J0JLKHBI OTPAkKATh:

IIP6 01. chopMHPOBAHHOCTH MPEACTABICHUN: O XHMHYECKOM
COCTaBIISIIONIEH €CTeCTBEHHOHAYYHOH KapTHHBI MHpA, POJIU
XUMHH B TO3HAHUHU SIBICHUNW NTPUPOIBI, B (HOPMUPOBAHUU
MBIIUJICHASI W KYJIBTYPBl JUYHOCTH, €€ (YyHKIMOHAILHOM
IPaMOTHOCTH, HEOOXOAUMOW [iJIsl pElIeHUs TMPAKTUYECKUX
3a7a4 M HKOJOTHYECKH OOOCHOBAHHOI'O OTHOUICHHUSI K CBOEMY
3JI0pOBBIO U IPUPOJTHOM Cpesie;

IIP6 02. BiageHue CUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas
BKJIIOUAET:  OCHOBOIIOJIATAIOIIME  TOHATUSA  (XMMHYECKH
JJIEMEHT, aToM, DJEeKTpOHHas oOoyiouka aroma, s-, p-, d-
AJEKTPOHHBIE OPOUTAIN AaTOMOB, MOH, MOJIEKYJIa, BaJICHTHOCTD,
ANEKTPOOTPHUIIATETILHOCTh, CTEMEHb OKHCICHUS, XHUMHUYSCKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBII 00beM, yriepoaHbIi
ckener, (QYHKIMOHAJIbHAS TPyNa, pagukai, HU30MEpHUs,
M30MEpbl, TOMOJIOTUYECKUN PsiA, TOMOJIOTH, YTJIEBOJIOPOJIbI,
KHUCJIOPOA- M a30TCOJEpIKallle COSAMHEHUs, OWOIOTHYECKU
aKTHBHBIC BeIlecTBa (YIJICEBOIbI, XUPBI, OCJIKH), MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COEIMHEHMS], KPUCTAJUIMYECKas penieTka, THIbl XUMHYECKHX

peaKuHﬁ (OKI/ICJ'II/ITGJIBHO-BOCCTaHOBI/ITeJ'IBHLIC, 9K30-U
SHJOTEPMUYECKHE, pEaKIMi HWOHHOrO0 oO0MeHa), pacTBOp,
OJICKTPOJINTHI, HE3JICKTPOJINTHI, SJICKTPOJIUTHYCCKAAL

JTUCCOIMAITUS,  OKHUCIUTENh, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON PpPEaKIUu, XUMHUYECKOE PaBHOBECHUE), TEOPUU U
3aKOHBI  (TEOpHsl XMMHYECKOTO CTPOCHHMSI OPraHHUYECKUX




MOCJIECTBUI I€ITEILHOCTH.

0) 0a30BbIe HCCIeA0BaTENbCKHE e CTBHS:

BJIaJICTh HABBIKAMHU Yy4eOHO-HCCIIEOBATEIbCKOH U
HpOCKTHOfI ACATCIIBHOCTH, HAaBBIKAMH Pa3pCIICHUA
npobiewm;

BBISIBJIATDH IMPUIUHHO-CJICACTBCHHBIC CBA3U nu
aKTyaJIM3UPOBATh 33/1ady, BBIABUIAaTh THUIOTE3Y €€
pEemICHUA, HAXOAUTh apryMCHTEI AJId JOKa3aTCJIbCTBA
CBOMX YTBEpXKICHHH, 3aJaBaTh IapaMeTpbl U
KPUTEPUH PEILCHUS;

AHAJM3UPOBATh MOJyYCHHBIC B XOJI€ PEIICHHS 3a1auu
PE3YyJIbTaThI, KPUTHYCCKU OLICHUBATh nux
JOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIJIOBUSX;

YMETh TEPEHOCUTh 3HAHHA B TMO3HABATEIbHYIO W
HPAKTHYECKYIO 00JIaCTH KU3HECITEIIbHOCTH.

BemectB  A.M. bByrtnepoBa, Teopus INEKTPOIUTUYECKOU
qyccounanuu, nepuoandeckuii 3akod .M. MenneneeBa, 3akoH
COXpPAHEHHsI MAacCChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKUHN S3bIK
XUMUH, (AKTOJIOTHUECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe,
MOJMyYeHUH U O€30MacHOM  HCMOJIb30BaHUM  BaXKHEHMIIMX
HEOPraHMYECKUX M OpPraHMYeCKUX BEIIECTB B OBITY H
IIPAKTUYECKOU AEATEIbHOCTH YEJI0BEKA;

IIP6 03. chpopMupOBaHHOCTH YMEHHUI BBISBIATH XapaKTEpHBIE
IIPU3HAKW ¥ B3aUMOCBSI3b W3YYECHHBIX MOHITHM, IPUMEHATH
COOTBETCTBYIOIIME IIOHATHS IIPU ONUCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX M OpPraHMYECKHX BEIIECTB U HX
MIPEBPALICHU; BBISBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
MOHATHSMM U IPEJCTABICHUSAMHU APYTUX €CTECTBEHHOHAYYHBIX
IIPEAMETOB;

IIP6 04. cdhopMUPOBAHHOCT, YMEHUH  HCIIOJIB30BATh
HAaVMEHOBAHUS XMMHYECKMX COEIMHEHMM MEXIyHapOJHOTO
COI03a TEOPETUUYECKON M NPUKIAJHOM XUMHM U TPUBHAJIbHBIC
Ha3BaHMsI BAKHEHIINX BEIIECTB (3TUJIEH, alleTUJICH, INIMILIEPHH,
¢beHon, popmanbaeru, YKCycHas KHUCIOTa, TJIMIMH, YrapHbId
ra3, yrJIGKUCIBIA ra3, aMMHaK, TallleHas W3BECThb, HEralleHas
U3BECTh, NMHUTHEBAs CoOJa U JAPYTUX), COCTABIATH (HOPMYJIbI
HEOPraHWYECKMX M OpPraHWYEeCKHUX BEIIECTB, YpPAaBHEHMS
XMMHUYECKHX pEeaKIil, OOBSICHATh MX CMBICI; MOATBEPKIATh
XapaKTEpHbIE XUMUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMHU 3KCIEPUMEHTAMU U 3allUCAMH ypaBHEHUN
XUMHUYECKUX PEAKIIU;

IIP6 05. cdopmMupoBaHHOCTH YMEHUH  YCTaHABIMUBATH
IIPUHAJICKHOCTh M3Y4YEHHBIX HEOPraHUYECKUX u
OpPraHMYECKUX BEILIECTB K OMPEIEIECHHBIM KJlaccaM U Ipynram
COCMHEHHI, XapaKTepu30BaTh HUX COCTaB W BaKHENIIUE
CBOMCTBa;  ONpeensTh  BUABl  XUMHUYECKHX  CBs3€Hl
(KoBaJIeHTHAsi, MOHHAs, METaJJIM4yecKasi, BOAOPOJHAs), THIIbI
KPUCTAINTMYECKUX PEHIETOK BELIECTB; KiIaccu(uIupoBaTh
XUMUYECKHE PEAKIINH;

IIP6 07. chopMupOBaHHOCTh YMEHUN MPOBOJUTH PACUETHI IO
XUMHAYECKHM (popMyJiaM M ypaBHEHHSM XHUMHYECKHX PEaKIMA




C HCIIOJB30BaHHECM (I)I/IBI/I‘-ICCKI/IX BCJIIMYHMH, XapPaKTCPUIYIOIINUX
BCIIECTBA C KOJIMYECCTBECHHOMU CTOPOHBI: MaAaCCHhI, o0beMa
(HOpMaHBHBIe YCJ'IOBI/U{) ra3oB, KOJIMYECTBA BCIICCTBA,
HCIIOJIB30BATh CUCTCMHBIC XMMHWYCCKUC 3HAHUA OJIA IMPUHATHUSA
peI_HeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTyallUAX, CBA3AHHBIX C
BCIICCTBAMM U UX ITIPUMCHCHUCM.

OK 02. Mcnonbs3oBaTh
COBpPEMEHHBIE
CpeZCTBa IOUCKA,
aHaJlu3a u
HMHTEPIIPETAINH
nH(popMalnu U
nH(OPMaIIMOHHBIE
TEXHOJIOTHH IS
BBITIOTHEHUS 33124
npo¢ecCuoHaTBHON
NEeSTeIbHOCTH

JIMYHOCTHBIE Ppe3yabTaTbl [JOJKHbI OTPakaTh B
YaCTH:
HEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKH W  OOIIECTBEHHOH IPaKTHKH,
OCHOBaHHOT'O Ha Janore KyJIbTYD,

CHOCOOCTBYIOIIETO OCO3HAHHIO CBOEro MecTa B
MOJIUKYJIBTYPHOM MHPE;
COBEpILECHCTBOBAHUE S3BIKOBOM M  YUTATEIbCKOU
KyJbTypbl Kak CpEICTBA B3aUMOJEHCTBUS MEXKIY
JIOJbMH U MTO3HAHUS MUPA.
MeranpeaMeTHble pPe3yJabTaThl JAOJLKHbI OTPAKATH:
Osaanenue YHHBEPCAJIbHBIMH Y4eOHbIMH
NMO3HABATE/ILHBIMHU AeHCTBUAMM:
| B) paboTa ¢ uHpopmanue:
BJaJIeTh HAaBBIKAMU TOJy4YE€HUS HHGPOpMALMU U3
UCTOYHUKOB  pa3HbIX  THUIIOB,  CAMOCTOSITENILHO
OCYLIECTBIIATh IOMCK, aHAJINW3, CHUCTEMAaTU3alUI0 H
MHTEPIIPETalNI0 MHPOPMALMN PA3IUYHBIX BUAOB U
dbopMm npencTaBIeHUS;
co3/1aBaTh TEKCTHl B Pa3IM4YHbIX (popmarax ¢ yuyeTom
Ha3HaueHUs HMH(OpMamuu U LEJNEeBOH ayAuTOpHH,
BbIOMpas oONTUMalbHYIO (OpMY MpelICTaBiICHUS H
BU3yaIU3alHy;
OLICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTD
uHpOpMaLlUK, €€ COOTBETCTBHE IPaBOBBIM U
MOpaIbHO-ITHUYECKUM HOPMaM;
BIQJ€Th HABBIKAMU DACIIO3HABAHHWA U  3alLUTHI

undopmaimu,  uHOOPMAIMOHHOW  0€30MacCHOCTH

JucuuninHapubie (mpeAMeTHbIE) Pe3yJbTAaThl U JIOJLKHBI
0TpaKaTh:

ITP6 06. BianeHuE OCHOBHBIMHU METO/IaMU HAyYHOT'O MO3HAHUSA
BEIIECTB M XUMHUYECKHUX SIBIICHUN (HAOMIOACHUE, W3MEPEHUE,
9KCIIEPUMEHT, MOJIETIMPOBAHUE);

IIP6 07. chpopMupOBaHHOCTh YMEHUN MPOBOIUTH PacueThl IO
XUMHYECKUM (GOopMyJiaM U YPAaBHEHHUSIM XUMUYECKUX PEaKIIHii
C HUCMOJb30BaHUEM (PU3NYECKUX BEJIUYHMH, XapaKTePU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 0OBEeMa
(HOpMallbHbIE ~ YCJIOBUSI) Ta30B, KOJMYECTBA  BEILECTBA;
WCIOJIb30BaTh CHCTEMHbIE XMMHUYECKUE 3HAHUS ISl IPUHSTUS
perieHuii B KOHKPETHBIX KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C
BEILIECTBAMH U X IPUMEHEHUEM;

IIP6 08. cdhopmupoBaHHOCTH YMEHHH IUTAaHUPOBATH |
BBITIONHATh ~ XUMHUYECKUH  DKCIEPUMEHT  (TpeBpalieHus
OpPraHMYECKUX BELIECTB MPU HAarpEeBAHUU, MOJIyYEHHUE STHIICHA
U H3y4EHHE €ro CBOMCTB, KauyeCTBEHHBIE pEaKLUH Ha
aNbJIeTUIbl, KpaxMmal, YKCYCHYIO KHUCJIOTY; JeHaTypauus
OEKOB TMpU HArpeBaHUM, IIBETHBIE PEAKIUH OEIKOB;
MIPOBOANUTHh PEAKIMM HOHHOTO OOMEHa, ONpEeNeNsThb Cpexy
BOJHBIX PAacCTBOPOB, KAauyeCTBEHHBIC pPEAKIUU Ha Cynbdar-,
KapOOHAaT- U XJIOPUI-aHMOHBI, HA KAaTHOH aMMOHMS;, pellaTh
JKCIEpUMEHTANIbHbIE 3afaud 1o TeMam "Metambsl" U
"Hemerannpl") B COOTBETCTBHM C MpaBWJIaMHU TEXHUKU
O0e30macHOCTM  Npu  oOpallleHMM C  BellecTBaMU U
1a00paTOpPHBIM O0OpPYJOBAaHUEM; TIPEIICTABIATh PE3YJIbTATHI
XUMHUYECKOTO DJKCIIepUMEHTa B (opMe 3amucu ypaBHEHHIA
COOTBETCTBYIOIIMX peakuui U (opMyaupoBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB;

IIP6 09. chopMupoBaHHOCT, YMEHHS aHAJW3UPOBATH




JIUNYHOCTH.

XUMHUYECKYI0 ~ MH(POpPMAIUIO, TMOJy4aeMyl M3  pasHbIX
HMCTOYHHUKOB (CpencTB MaccoBoi mHpopmanuu, cetb HTepHET

U JIpyTHeE).

OK 04. DdpdexTuBHO

JIMYHOCTHDBIE pe3yjJbTaTbl JO0JZKHBI OTpakaTb B

JII/ICIIPIHIIHHapHLIe (l'lpe}IMeTHble) pe3yjJbTaTbl U JOJIZKHBI

B3aUMOJECICTBOBATh U | YACTH: 0TPaKaTh:
paboraTh B | TPa’KAaHCKOr0 BOCIIMTAHUS: IIP6 08. cdhopMUPOBAHHOCTH YMEHUN IUIAHUPOBATh W
KOJUIEKTUBE U TOTOBHOCTh BECTH COBMECTHYIO JEATENbHOCTb B | BBIIOJHATH ~ XUMHYECKHH  SKCIIEPUMEHT  (IpeBpalleHHs
KOMaH/Ie MHTEpecax rpakJaHCKOro 00IecTBa; OpPraHMYECKUX BELIECTB NPU HAarpEBAHUH, MOJIyYEHHUE STHIICHA
YMEHHME  B3aUMOJCICTBOBATb C  COLMAIBHBIMHU | I HW3YYEHHE €ro CBOWCTB, KaueCTBEHHBIE pEakLHUHU Ha
MHCTUTYTaMU B COOTBETCTBUHM C MX (DPYHKUMSIMM U | QIbJErHJbl, KpaxMmal, YKCYCHYIO KHUCJIOTY; J€HaTypauus
Ha3HAYECHHUEM. OeIKOB TpH  HarpeBaHWM, I[BETHbIE peaklUU OENKOB;
MertanpeamMeTHble pe3yabTAThl J0JIKHbBI OTPAKATD: MIPOBOANUTHh pPEAKIMM HOHHOTO OOMEHa, ONpEeNeNsThb Cpexy
OBiaieHNe yYHHBepPCAJbHBIMH KOMMYHHUKATHBHBIMHU | BOJHBIX pAacTBOPOB, KayeCTBEHHbIE pEaKLUU Ha cyibdart-,
AelCTBUSIMU: KapOOHAaT- U XJIOPUI-aHMOHBI, HA KAaTHOH aMMOHMS;, pellaTh
| 0) coBmMecTHast 1eATEJIbHOCTD! JKCIIEPUMEHTAJbHBIE 33Jauu 1o Temam "Meramisl"! u
IIOHUMATh u HCIIOJIB30BaTh npeumyniectsa | "Hemertannel") B COOTBETCTBUM C TpaBUJIAMU  TEXHHUKHU
| KOMaHJHOW M HHAMBUYaIbHON paboThI; O0e30macHOCTM  Tpu  oOpallleHMM C  BellecTBaMH U
OPUHUMATh  LEJIM  COBMECTHOM  JIEATENBbHOCTH, | JAOOpPaTOPHBIM 00O0PYJOBaHMEM; HPEICTABIATH PE3YIbTAThI
OpPraHU30BBIBaTh U KOOPJIMHHUPOBATH JEHCTBUS MO €€ | XMMUYECKOro JKCIepUMeHTa B (opMe 3amucu ypaBHEHUH
JOCTHKEHUIO: COCTaBIISATh IU1aH NENCTBUM, | COOTBETCTBYIOUIMX peakuuil ¥ (OpMyJIUpOBaTh BHIBOJABI Ha
pacnpenenarh poiad C y4eTOM MHEHHUH YYaCTHHKOB | OCHOBE 3THX PE3YJbTAaTOB.
00CyXJIaTh pe3yIbTaThl COBMECTHOU PabOTHI.
OBiageHne  yHHBEpPCAJIbHBIMH  PeryJaisiTHBHBIMH
AeHCTBUAMM:
r) IPUHATHE ce0sl U APYTUX JIIOdei:
| IpUHEMATH MOTHBEI H ApIyMEHTHI APYTHX JIOIEH MpH
| aHanuse pe3yJIbTaToB JICATENbHOCTH,;
pU3HaBaTh CBOE NPaBO M MpaBO JPYruX JIOJAEH Ha
OIIINOKU;
| pasBUBATH CIIOCOGHOCTH MOHHMATH MHD C IO3HIIHH
JPYroro 4ejoBeKa.
OK 07. JInuHOCTHBIE pe3yJbTaTbl JOJKHBI OTpa:kaTh B | lucuumuimHapHble (IpeAMeTHbIe) pPe3yJbTAaThl U JOJIKHBI
CopelicTBOBaThH YaCTH: 0TPaKaTh:
COXPaHEHUIO | IKOJIOTHYECKOr0 BOCIIUTAHUA: ITP6 01. chopMUPOBAHHOCTH MPEJCTABICHUN: O XUMUYECKOU
OKpYKarolleH cpeibl, c(OPMHUPOBAHHOCTb  KOJOTMYECKOM  KYJIBTYpBl, | COCTaBISIONIEH €CTeCTBEHHOHAYYHOM KapTUHBI MHpa, POJIU




pecypcocOepexreHuto,
MIPUMEHSITH 3HaHUSI 00

[IOHMMAaHUE BJIUSHHUS  COLHAIBHO-DKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MPUPOAHON M COLHMAIBHOMN

XMMUU B TO3HAHWUU SIBIGHUH OpUPOIBI, B (HOPMHUPOBAHUU
MBIIIIEHUSI U KYJbTYpPbl JUYHOCTH, €€ (YHKIHUOHAJIHHOU

W3MEHEHUHU KIIMMarTa, cpelbl,  OCO3HaHHME  TJO00AJIBHOTO  XapakTepa | TPaMOTHOCTH, HEOOXOAMMOM [ pEeLIeHUs MPaKTHYECKUX
TIPUHLIMIIBI | OKOJIOTHYECKHUX IpodIiem,; 3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY
OepeKIMBOTO IUIAHUPOBAaHWE W  OCYLIECTBJIICHHWE JIEHCTBUH B | 3J0POBBIO M PUPOIHON CPELE;
IIPOU3BOJICTBA, OKpyXkatomieil cpene Ha ocHoBe 3HaHus ueneit | [IP6 10. cdopmupoBaHHOCTH YMEHUH cOOMIOaTh MpaBuiia
3¢hHEeKTUBHO | YCTOMYMBOTO Pa3BUTHs YEIOBEUECTBA; HKOJIOTUYECKU  LIe1eCO00pa3HOro TOBEACHUS B OBITY U
JeiicTBOBATh B AaKTUBHOE HEMpUATUE ACUCTBUNA, MPUHOCALIMX BpeA | TPYIOBOM EATEIbHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbs
Ype3BbIYAHBIX | OKpY’KaroIleH cpefie; U OKpYJKalolell NPHUPOIHOM Cpelpl; YYUTHIBATH ONACHOCTH
CUTYaLUsAX yMEHHE MIPOrHO3UPOBATh HeOaronpusITHbIE | BO3JCHCTBUS Ha >KUBbIE OPraHU3MbI ONpPEAENICHHBIX BEIIECTB,
DKOJIOTMYECKUE  IOCJIEJACTBUS  NPEANPUHMMAEMBIX | [IOHUMAasi CMBICA [IOKa3aTels NpPENeNbHOM  JIOIMYyCTUMOM
JIEMCTBHM, IPEAOTBPAILATh UX. KOHIICHTPALUH.
MeTtanpeaMeTHbIe pe3yabTAThl JOJKHBI OTPAKATD:
OBianenue YHHMBEPCAJIbHBIMH Y4eOHBIMU
MO3HABATE/ILHBIMHU AeHCTBUAMM:
| B) paboTa ¢ uHpopmanue:
UCMOJb30BaTh  CpPEeACTBA  MH()OPMAIMOHHBIX U
KOMMYHHMKAI[UOHHBIX ~ TE€XHOJOTHH B  pEUICHUH
KOTHUTHBHBIX, KOMMYHHMKaTUBHBIX u
OpraHU3alMOHHBIX 3aj1a4 c COOJIIOICHUEM
TpeOOBaHUI S3PrOHOMHUKH, TEXHHUKH O€30MacHOCTH,
TUTHUEHBI,  pecypcocOepexeHusi,  MPaBOBBIX U
ITUYECKUX  HOPM, HOpM UH(POPMALIMOHHOM
0€30aCHOCTH.
IIK 1.4. IIpakTH4eCKUil OIBIT: ITP06 06. BiageHNE OCHOBHBIMU METOAAMM HAyYHOT'O MO3HAHUSA
PemonT Boinonnenue MOJITOTOBUTENIbHBIX paboT, | BEIIECTB U XUMUYECKUX SIBICHUN (HaOII0eHUE, U3MEPEHHUE,
HITYKaTypKH, IIOArOTOBKA OCHOBaHMM M IOBEPXHOCTEH IOJ PEMOHT, | SKCIIEPUMEHT, MOJIEIMPOBAHUE);
HaJIMBHOIO MPUTOTOBJICHUWE  IUTYKaTypHbIX W JekopatuBHbIX | [IP6 09. chopMupoBaHHOCTh YMEHUS aHATU3UPOBATD
noja, acaaHbIX pacTBOPOB U CMECEH, BHIIIOJHEHUE PEMOHTA. XMMHYECKYI0 HHPOPMALIUIO, MTOIy4aeMyI0 U3 Pa3HbIX
TEIUIOU30JISILIMOHHBIX Ymenus: HCTOYHUKOB (CpeAcTB MaccoBoM nHpopmanuu, cetb HTEepHET
KOMITO3ULIMOHHBIX [Tonmp30BaTbcs  YCTAHOBJIGHHOW — TEXHUYECKOW | U Ipyrue).
CUCTEM. JOKyMEHTAIUEH.
BoinonHsaTe MIOArOTOBUTENIbHBIE paboTHI,

OCYHIECTBJISATh MPOU3BOJICTBO PEMOHTA INTYKAaTypHBIX U
JIEKOPATUBHBIX MOKPBITHM, HAJIMBHBIX CTSKEK IOJIOB U

CHUCTCM (?pac aJJHBIX TCTIJION30JIAITMOHHBIX
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KOMIIO3ULIUOHHBIX.

JlnarHocTHpOBaTh  COCTOSSHHE U CTENEHb
MOBPEXKACHUS PEMOHTHPYEMON IITYKaTypKH, B TOM
YHUCle NP PEMOHTE CTAPUHHBIX 3AaHUH, COOPYKEHUMN U
MaMSATHUKOB apXUTEKTYPHI.

[IpumeHsTh 3NEKTpUPUIUPOBAHHOE U PYYHOE
000pyI0BaHUE U UHCTPYMEHT.

[IpuMeHATH cpeacTBa MHAMBHIyaIbHOW 3aIMTHI.

3HaHUA:

TexHomornueckou IIOCJIEI0BATENBHOCTH
BBIIIOJTHEHUS

MOJArOTOBKM, TNPOU3BOACTBA PAadOT U pEMOHTa
LITYKaTypHBIX M JEKOPAaTUBHBIX MOKPBITHHA, HAJIMBHBIX
CTSDKEK I10JIOB M CUCTEM (pacaJHbIX TEIIOU30ISIIMOHHBIX
KOMIIO3ULIUOHHBIX.

Meroauka JUArHOCTUKHU COCTOSIHMS
IIOBPEXKACHHOU ITOBEPXHOCTH.

CriocoObl MOKPHITHS IITYKAaTYpPKOM MOBEpXHOCTEN
IIpU PEMOHTE CTapUHHBIX 3JaHUN, COOPYKEHUU U
MTaMSTHUKOB apXUTEKTYPHI.

Hasznauenue u IIpaBuJIa IIPUMEHEHHUS
HCIOJIb3YEMOTO

MHCTPYMEHTA U IPUCTIOCOOJIEHU.

[IpaBuia npuMeHEHUsI CPENCTB MHIWBHUAYAIbHON
3aLLUTEI
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJIBHOUN

JANCHOUITIJIMHBI «XUMMWUS»

2.1. O0beM JUCUUIJIMHBI U BUABI Y4e0HO# padoThl

. Oo0bem B

Buj yyeOHoOM padoThI
yacax

O0béMm 00pa3oBaTeIbHOM POrPAMMBbI AUCHHUILTHHBI 72
Conep:xxanne y4e0HOIro MaTepuaJjia 62
B T. 4..
TEOPETUYECKHUE 3AHATHS 34
IIPAKTUYECKUE 3aHATUSA 18
1ab0paTOpHBIC 3aHATHS 6
KOHTPOJIbHBIE pabOThI 4
IHpogeccuoHaIbHO OPUEHTHPOBAHHOE COACPKAHME p
(comep:kanMe NPUKJIATHOTO MOAYJIsi)’
B T. U.:
TEOPETUUECKUE 3aHATHUS 4
PaKTHYECKUE 3aHATUS 4

IIpome:xkyTounas arrecraums (IudpepeHIIMpOBaHHbIN 3a4€T)
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2.2. TemaTuveckuii JIaH U coep:kanue yueOHoi Aucuumimusl OY /1. 12 Xumus

HaumenoBanue Coznep:kanme y4e0HOro MaTepuaja (0CHOBHOE ¥ NPO(heCCHOHAILHO OPUEHTHPOBAHHOE)?, O0bém | @opmupyembie
pa3iaesioB U TeM JIabopaTOpHbIe U NPAKTHYECKUE 3aHATHUS, IPUKJIAAHOI MO1YJ/Ib 4YacoB | KOMIETEeHIHHU
1 2 3 4
Conep:xanue y4e0OHOIr0 MaTepuaJia 63
Pa3nea 1. TeopeTuueckne 0CHOBbI XUMHH 15
Tema 1.1. Coaep:kaHue y4eOHOr0 MaTepHuaja 2 OK 01
OcHOBHBIE XUMHYECKUH 3JIeMEHT. AToM. Slapo aToma, M30TOMBl. DJIEKTPOHHAsT 000J0uYKa. DHEPreTHUYECCKUE
XMMHUYECKHUE MTOHATUS ¥ |YPOBHHU, NOJYPOBHU. ATOMHBIE OpOHMTaiH, S-, p-, d- smemeHTbl. OCOOEHHOCTH pacIpeneIeHus )
3aKOHBI, CTPOEHME |3JIEKTPOHOB IO OpOUTAIsIM B aTOMax »3JEMEHTOB IMEpPBbIX YETHIPEX MEPUOJOB. ODIEKTPOHHAs
aTOMOB  XMMHYECKHUX |KOH(Urypanus aToMoB. OCHOBHBIC XUMHUECKHE 3aKOHBI
3JIEMEHTOB IIpakTHYeckune 3aHATHS

[Tpaktudeckast pabora Nel. «OcCHOBHBIE KOJWYECTBCHHBIC 3aKOHBI B XHMHU UM pPacyeThl IO

YPaBHEHUSAM XUMHUECKHUX PEaKIIHii».

OTHocuTeNbHBIE AaTOMHAs M MOJIEKYJsipHas Maccbl. MomsipHas Macca. KosmdecTBo BemecTsa. |l

MaccoBas nmosst BemiecTBa. 3aKkoH ABorajapo. MoJisipHbIii 00beM ra30B. OTHOCUTENBHAS TIIOTHOCTh

razoB. PacueTrsl MO ypaBHEHUSM XHUMHUYECKHX PEaKIMM C HCIOJIb30BAHUEM MAacCCOBOM J0JHU

BelIecTBa, 00beMa (HOpMallbHbIE YCIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Coaep:kaHue y4e0OHOr0 MaTepuaja 2 OK 01
Ilepnognueckuii 3akoH | IlpakTHYeCKHEe 3aHATHSI OK 02
u [Mepromnueckas |IIpaktiueckas pabora Ne2. «3yueHne MEPUOANYECKHX 3aKOHOMEPHOCTEH M WX B3aMMOCBSI3H CO IK 1.4
CHCTEMa XHMHYECKHX |CTPOECHHUEM aTOMOBY.
onementoB  JI.  W. (Tlepuomnueckass cuctemMa XuMmuueckux osiemeHnToB JI.M. MenneneeBa. CBsi3b IEPHOIUYECKOTO
MenzeneeBa, X CBA3b [3akOHAa W IlepHOJMYECKON CHCTEMBI XHUMHYECKUX DJIEMEHTOB C COBPEMEHHOM TEOPHEH CTPOECHUS
c COBPEMEHHOM |aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKUX 3JIEMEHTOB, 00pa3yeMbIX HMHU IPOCTHIX
TEOpHUEN CTPOCHMS (M CIOXKHBIX BEHIECTB MO rpymnmnaMm u mnepuojnaM Ilepuogudeckoid cucteMbl. 3HadyeHHe| 2
aTOMOB MEePUOIUYECKOT0 3aKOHA U CUCTEMBI XUMHUUYeckux demeHToB J[.M1. MeHneneeBa B pa3BUTHH HAYKH.

YcraHoBIE€HHE CBS3U MCXKAY CTPOCHHUEM AaTOMOB XHMMHUYCCKUX DJJICMCHTOB U IMNECPUOANYCCKUM
W3MCHCHHEM CBOMCTB XMMHYCCKHX D3JICMCHTOB U HX COGI[I/IHGHI/Iﬁ B COOTBCTCTBUU C ITOJIOXKCHUCM
HepI/IOHI/I‘IeCKOﬁ cucteMbl. Perienue IMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUUCCKUX 38.IlaHI/II\/'I Ha
XapaKTepu3aluo XUMHYCCKUX JJICMCHTOB «MeTannnueckne / HEMETaJUIMYECKHE CBOMCTBA
XUMHUUYCCKUX DJJICMCHTOB B COOTBCTCTBHMHM C HMX DOJIICKTPOHHBIM CTPOCHHCM M IIOJOXCHHEM B
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MEPUOIUYECKON cucTeMe XuMuieckux snemeHToB .M. MenneneeBay

Tema 1.3. Conep:kaHue y4eOHOro MaTepHuaJia OK 01
Crpoenue BenlecTBa | CtpoeHue BelecTBa. XUMHUYECKas CBs3b. BUIbI XUMUUECKON CBSA3U (KOBaJICHTHAsI HEMOJIIpHAs U
u IIPUPOJIa | MOJIApHAs, MOHHAsA, MeTajindeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJCHTHONM XMMHUYECKON CBS3U
XUMUYECKOU CBsA3H. | (OOMEHHBIH 51 JIOHOPHO-aKLENTOPHBIN). Bonoponnas CBSI3b. BanentHocTs.
MHuoroo6pa3ue OneKkTpooTpulaTeIbHOCTh. CTeneHb OKUucieHus. FoHbI: KaTHOHBI M aHUOHBI
BEILECTB IIpakTHyecKue 3aHATHSA
[TpakTrueckas padota Ne3. «CTpoeHHE BEIIeCTBa U MPUPOJIa XUMUICCKOMN CBSZHY.
JleMoHCTpanus Moaene KpUCTAIUTMYECKUX PEIIeTOK: HOHHOHN (XJIOpH] HATpusl), aTOMHO# (rpadut
U anaMmas), MOJICKYJISIpHOW (YTJICKHUCIBIM Ta3, MOJI), METAUIMYeCKOW (HAaTpuil, MarHui, Meb).
Pemenne nmpakTHYecKUX 3aJaHU Ha COCTaBICHHE JIEKTPOHHO-TpapuUecKux (popMys 3JIeMEHTOB
1-4 nepuooB
Tema 1.4. Coaep:kaHue y4e0OHOr0 MaTepHuaja OK 01
Knaccudukanus, Knaccudukanus HeopraHmdeckux BemecTB. HoMeHKIaTypa HEOpPraHWYEeCKHX BeEIIeCTB (OKCHBI, OK 02
u HOMEHKIIATYypPa | TUAPOKCUABI, KHUCJIOTHL, coin). BemjectBa MOJEKYJISIpHOTO M HEMOJEKYJISPHOIO CTPOEHUS.
HEOPraHUYECKUX ArperaTHble cOCTOSIHUA BellecTBa. Kpucramnnyeckue u amopgHbie BelecTBa. 3aKOH MOCTOSHCTBA
BEIIECTB cocTaBa BeIIECTBA. THUMNBI KPUCTAUIMYECKUX PEHICTOK (aTOMHas, MOJICKYJISIpHAs, WOHHAs,
MeTaJInueckasi). 3aBUCHMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIITUNYECKON PeIIETKU
IIpakTHYecKkHe 3aHATHUS
[TpakTudeckas pabota Ne4. «HomeHKI1aTypa HEOPraHUYECKUX BEILIECTBY.
Pemenre nmpakTudeckux 3aaHUi MO KiIacCU(UKAIIMK, HOMEHKJIATYPE U XUMHUYECKUM (opMyiam
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIaccoB (YrapHbI ras, yriaeKUCHbId ra3, aMMuak, ramieHas
W3BECTh, HETAIICHAs! U3BECTh, MUTHEBAS COJIA M APYTHX): Ha3BaHMsI BEIIECTB IO MEXKITYHApPOIHON
(MIOIMAK) wiu TpuBHanbHOM HOMEHKJIAType U COCTaBJIeHHE (OPMYIJIBI XUMHUYECKHX BEIIECTB,
ompeeNeHne MPUHAICSKHOCTH K Kiaccy. [lonck nadopmaiuu mo HazBaHusIM, UACHTHGUKATOPAM,
CTPYKTYpHbIM dopMynaM. AHaIW3 XUMUYECKOW HHDOpMamuu, TMOIydaeMoll U3 pasHBIX
HMCTOYHHMKOB (Cpe/IcTB MaccoBor nHpopmaluu, ceth HTEpHET 1 npyrue)
Tema 1.5. Coaep:xanue yueOHOro MaTepuaJia OK 01
Tunsr XUMHYCCKHUX | Xumudeckas peakius. Kinaccupukanus XuMUYecKUX peakiuii B HEOPraHMYECKON M OpraHuYecKOu
peakuuii XUMHMH. 3aKOHBl COXPAaHEHHUS MacChl BEIECTBA, COXPAHEHHWS M MPEBPALICHUS HSHEPrUU IIPU

XUMHUYCCKUX PpCaKIUIX. OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pC€aKknuun (ypaBHeHI/Iﬂ OKHUCJICHUA-
BOCCTAaHOBJICHHA, CTCIICHDb OKHCJICHHA, OKHCIIHUTCIIb u BOCCTaHOBHUTCIIb, OKHCIINTCIBHO-
BOCCTAHOBUTCIIBHBIC pPCAaKIMKU B IIPHUPOJAC, INPOM3BOACTBCHHEIX IIpoHccCax M KUZHCACATCIBHOCTH
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OPraHu3MOB)

Tema 1.6. CoaepkaHue yueOHOTr0 MaTepuaia 2 OK 01
Ckopocts  xuMudeckux| CKOpOCTh pEaKIuy, €€ 3aBUCHMOCTh OT Pa3JIMYHBIX (PAKTOPOB: MPUPOJBI PEATUPYIOIIUX BEIIECTB, OK 02
peakuui. XHMMHYECKOE| KOHIICHTPAIIMU PEarupyromuX BEIIECTB, TEMIEPATyphl U IUIOMAJH PEAKIIMOHHOW TOBEPXHOCTH. [IK 1.4
paBHOBeECHE TeruioBbie dPGEKTHl XUMHUECKHX pEaKIUi: 3K30- M JdHAOTepMHUYecKue peaknuu. OOpaTtumbie 1

peakuuu. XuUMUYECKOe paBHOBecue. @DakTopbl, BIMAOIIME HA COCTOSHHE XUMHUYECKOIO

paBHOBecHsI (KOHIEHTpAIMsl PEareHTOB WWIM NPOJAYKTOB pEaklMH, [aBJICHHE, TEeMIeparypa).

[Tpunnun Jle IllaTense

IpakTHYeckune 3aHATHS

[TpakTuueckas padota NoS. «BnusiHue pa3znudHbix (PakTOPOB HAa CKOPOCTh XUMUYECKOU PEAKITUI.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX 33JIaHUN Ha aHAMHM3 ()aKTOPOB, BIUSIONMX HA M3MEHEHUE

CKOpPOCTH XMMHYECKOW PeaklUUd. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM pEaKUUU OT MPUCYTCTBUS 1

KaTajiu3aTopa Ha MpUMEpe PasioKeHHs] MEPOKCHAA BOJOPOJIa C MOMOIIBIO TUOKCHIa MapraHia u

Kartajas3bl. PelnieHue NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha MpPUMEHEHHE mpuHIuna Jle-

[[Tatenbe st HaXOXKJIEHUS HANPABJICHUS CMEIIECHUS PABHOBECHS XMMHUYECKON peaklud U aHaJIHu3

(bakTOpoB, BIUSIOMINUX HA CMEIICHHE XUMHUYECKOT0 PaBHOBECHS
Tema 1.7. Conep:kaHue y4eOHOTro MaTepuaJia 4 OK 01
PactBopsl, Teopus | PacTBopsl. Buabl pacTBOpoB Mo COJAEPKaHUIO PACTBOPEHHOTO BellecTBa. PactBopumocts. Ilonstue OK 02
BJIEKTPOJIUTUYECKON 0 JUCIEPCHBIX cucTemax. VICTHHHBIE W KOJUIOMIHBIE pPacTBOpbl. MaccoBasi Joyisl BEIIECTBA B OK 04
JMCCOLMAalUU ¥ MOHHBIN |pacTBOpe. [loHsATHE 0 BomopoaHOM mokaszarene (pH) pacTBopa. DieKTpoIuTHYECKAs TUCCOIUAIINS. OK 07
oOMeH CuibHbIC U ci1a0ble JICKTPOIUTHI, HENEKTPOJIuThI. Peakiinu nonHoro ooMeHa [IK 1.4

JlaGopaTtopHble 3aHATHUSA

JlabopaTtopnas pabora Nel «IIpuroroBieHrne pacTBOPOBY.

IIpuroroBneHue pacTBOPOB 3aJaHHOM MacCOBOM JIOJIEM PacTBOPEHHOIO BEIIECTBA, NPOBEICHUE

peakuMii HOHHOTO OOMEHa, ONPENENICHHE CPEIBI PACTBOPOB BEWIECTB € IOMOIIBIO YHUBEPCAILHOIO|2

UHAMKaTOpa (KWciasi, HEWTpasjbHas, LIeJOoYHas). 3aJaHus Ha COCTABJIEHUE HOHHBIX pEaKLuil.

Pemienne mnpakTUKO-OPHUEHTHUPOBAHHBIX PpACUETHBIX 3aJlaHUW Ha pPAacTBOPBI, HCHOJIb3yEMbIE B

OBITOBOM M MPOU3BOJICTBEHHOM JICATCIbHOCTH YCJIOBEKA
KonTtpoJubnas pa6ora 1|CtpoeHue BelecTBa 1 XUMUYECKUE peakiiuu (1o paszaeny 1) 1
Paznen 2. Heoprannueckasi XumMusi 10
Tema 2.1. Coaep:kaHue yueOHOro MaTepuaia 8 OK 01
Ousuko-xumuueckue|Meramiel. [lonmokenne wMetaywioB B Ilepuoanyeckoil cucTeMe XUMHUYECKHUX — JJICMEHTOB. OK 02
CBOMCTBA Oco0eHHOCTH CTPOEHUS ANEKTPOHHBIX 000J0YeK aTOMOB MeTauioB. Obmue duznyeckue cBOCTBa OK 04
HEOPraHUYECKUX MeTaiioB. CriaBbl METaIOB. DJIEKTPOXUMHUYECKUHM P HANpPsDKEHUH METaIoB. XUMHYECKHE I[IK 1.4
BEIIIECTB CBOMCTBA BAXKHCHIIIUX METAUIOB (HATPHMM, Kajauil, KalbIMH, MarHui, aJIOMHMHUN, IIUHK, XPOM,
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’KeJe30, Mellb) U ux coeauHeHnid. OOmue crocoOk! momyyeHns: MetaioB. IIpumenenne MeTanioB B
OBITY M TEXHUKE

Hemeramnsl. Ilonoxenue HemeramoB B Ilepuoanueckoir cucreMe XMMHYECKuX snemeHToB [[.M.
MenpeneeBa 1 0OCOOCHHOCTH CTPOCHHsI aTOMOB. DU3NYECKHE CBOWCTBA HEMETAIJIOB. AJIJIOTPOIHS
HEMETaNIOB (Ha MpHUMepe KHuciopona, cepsl, ¢ocdopa u yriaepona). XUMHYECKHE CBOMCTBA U
MPUMEHEHNE BAKHEUIIINX HEMETAIUIOB (TaJIOTeHOB, Cephl, a30Ta, ¢ocdopa, yrieposia U KpeMHHUS) U
UX COEMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOAOPOAHBIX coenquHenmil). [Ipumenenue
BAKHEUIINX HEMETAJUIOB U UX COSIMHEHUN

XHUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIAacCOB HCOPTraHNYCCKUX BCIICCTB (OKCI/IILOB, THAPOKCHUAOB,
KHCJIOT, coliei ® ,Z[p) I'eneTnyeckast CBA3b HCOPraHMYCCKUX BCIICCTB, IPHUHAJICKAINIUX K
pa3jIMuHbIM KJIaCCaM. BaKOHOMepHOCTI/I B HM3MCHCHHU CBOMCTB MPOCThIX BCHICCTB, BOJOPOIAHBIX
COC,Z[I/IHGHI/Ifl, BBICIIUX OKCHIA0OB M THAPOKCHUIOB

HpaKaneCKne 3AHATHUHA

[TpakTudeckast padota No6. « DU3UKO-XUMUYECKUE CBOWCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBieHHe ypaBHEHUN XUMUYECKUX PEAKIUI C yUYaCTHUEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METAIJIOB M HEMETAJIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB U aM(OTEPHBIX DJIEMEHTOB;
HEOPTraHMYECKUX KHCIOT, OCHOBAaHMH W aMQOTEPHBIX THUIPOKCHIIOB; HEOPTraHHMYECKUX COJIEH,
XapaKTepU3yIOIINX UX CBOMCTBA.

Pacuérel macchl BemecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEIIECTBA, Macce WU
00BEMY OJHOTO M3 YYAaCTBYIOIIUMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BbEMa, KOIMYECTBa
BELIECTBA) MPOJYKTOB pPEaKIMM, €CIM OJHO M3 BEUIECTB MMEET NpUMecH. PelieHue mpakTHKO-
OpUEHTUPOBAHHBIX 3aJaHWI HA CBOWMCTBA, COCTaB, MOJyYeHHE M OE30MaCHOE HCIOIb30BAHHE
BRKHEUIIMX HEOPTAHWYECKHUX BEIIECTB B OBITY M MPO(ECCHOHAIBHOM ACITEIHHOCTH YEJI0BEKa

Tema 2.2.
Wnentudukanus
HEOPraHUYEeCKUX
BEIIECTB

Coaep:xkaHue yueOHOro MaTepuaJa

JlaGopaTopHble 3aHATHSA

JlaGopaTtopnast pabora No2 «MneHTudukanuss HEOPraHNIECKUX BEIIECTBY.

Pemntenue SKCHCPUMCHTAJIbHBIX 3aJjd4d IO XUMHWYCCKUM CBOMCTBAM METALIOB H HEMCTAJLJIOB, IIO
pacro3HaBaHMIO M TIOJTYYCHUIO COCTMHEHUI METAIJIOB M HEMETAIUIOB (B3aUMOJICHCTBHE THAPOKCHIA
QIIOMUHUS C PacTBOpaMM KHUCIOT U mienoueil,). VaeHTtuukanuss HEOPraHMYeCKUX BEIIECTB C
UCTIOJIb30BaHUEM WX (U3UKO-XMMHUYECKHX CBOWCTB, XapaKTEPHBIX KaYeCTBEHHBIX PEaKIUil.
KayecTBeHHble peakuuu Ha cynbdar-, kKapOoHAT- U XJIOPHI-aHUOHBI, Ha KATHOHBI METAJJIOB U
KaTHOH aMMOHHS

OK 01
OK 02
OK 04

KonTposabHas pabdora 2

CBoiicTBa HEOPraHWYECKUX BEUIECTB (110 pazaeny 2)

Pa3zgen 3. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUH
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Tema 3.1.
Knaccudukanus,
CTPOCHHE u
HOMEHKJIATypa
OpPraHHYECKUX BEIIECTB

CoaepkaHue yueOHOIro MaTepuaa

Hpe):[MeT OpI‘aHI/I‘{eCKOI\/'I XUMHUH: e€ BO3HUKHOBCHHUEC, PA3BUTUC W 3HAYCHHUC B IOJYUCHHUHW HOBBIX
BEIIECTB W MaTepuayioB. Teopus CTpOEHUs] opraHuyeckux coeauHeHuid A.M. BytnepoBa, eé
OCHOBHBIE TOJOXKEHUsA. CTpyKTypHBIE (OPMYJIBI OPraHUYECKUX BEIIECTB. |'OMOJIOTHS, U30MEPHSL.
XuMHYecKas CBSA3b B OPraHUYECKUX COEIMHEHUSIX: KPAaTHBIE CBSI3U, G- U T-CBSA3H.

[IpencraBienre o KiIacCHPUKAIMM OpPraHMYECKHX BemeCTB. HoMeHKmarypa OpraHHYecKUuX
COoeMHEHUH (cucTeMaTHuecKasl) U TpUBHAJIbHbIE HAa3BaHMS BAKHEHIIMX MpEJCTaBUTENIEH KIIAcCOB
OpPraHn4CCKuX BCUICCTB

IIpakTHYecKHe 3aHATHS

[IpakTuueckas padorta Ne7. «HoMeHKIaTypa OpraHUu4eCKUX BEIIECTBY.

OznakoMiieHHe ¢ oOOpa3llaMM OpraHWYecKUX BEIIeCTB W MaTepuajlaMd Ha UX OCHOBE,
MOJICTTUPOBAHUE MOJICKYJ OPTaHMYECKUX BEIIECTB, HAOIIOJACHUE W OMHCAaHWE JEMOHCTPAIlMOHHBIX
OTBITOB IO TPEBPAIICHUIO OPTaHUYECKUX BELIECTB MpPU HArpeBaHUU (IJIaBjieHHE, OOYTIMBAaHUE U
roperne). CocTaBJieHHE TOJNHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POPMYIJI OPTaHHMUECKHX BEIIECCTB
OTZEJIbHBIX KJIAacCOB, UCHOJb3ys MUX Ha3BaHUs M0 CUCTEMATUYECKOW M TPUBUAJIBHON HOMEHKJIAType
(oTuneH, aneTwieH, rimiepuH, (eHon, dopmanmpaerun, yKCycHas KHCIOTa, TIUIUH). PacueTs
npocTeiiien (opMyIbl OpraHuYecKo MOJIEKYJIbl, HICXO/IsI U3 3JIEMEHTHOTO cocTaBa (B %)

2

OK 01

Pa3nen 4. YrieBoaopoabl

Tema 4.1.
YrneBonopoasl U UX
IPUPOJHBIE HCTOYHUKH

Coaep:xanue yueOHOro MaTepuasa

[IpenensHble YraeBOAOPOABI (AJIKAHBI): COCTAB U CTPOCHHE, TOMOJIOTHYECKUN psa. MeTaH M 3TaH:
COCTaB, CTpoeHue, (HU3MYECKHEe W XUMHUYECKHE CBOWCTBA (pEakmWH 3aMElIeHUs W TOPEHHs),
INOJIYYCHHUEC U IPUMCHCHUC.

HenpenenbHble yrieBogopo/ibl (aIKEHbI, alKaJAUeHbI, aJTKUHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN psii. DTUIIEH M TMPONUJIEH: COCTaB, CTPOCHHE,
¢buznyeckue U XUMHUYECKUE CBOMCTBa (peakluu TUIPUPOBAHMS, TaJOr€HUPOBAHMS, THApATAIHH,
OKHUCJICHUS U TTOJIMMEPU3aIUH) TOJTyYeHHE U IPUMEHEHHE.

Ankanuensl: OyrtamueH-1,3 u wmetunOyrtagueH-1,3, XUMUYECKOE CTPOCHHE, CBOMCTBA (peakius
MOJIMMEPU3AIUH ), IPUMEHEHHE (/151 CUHTE3a MIPUPOTHOTO U CUHTETUUYECKOTO KaydyKa U pe3UHBI).
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHUECKUI psi. ALETHIICH: COCTaB, XMMHUECKOE
cTpoeHHe, (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuy THAPUPOBAHUS, TaJIOTCHUPOBAHMS,
rUpaTaly TOPEeHUs), MOJyYeHrue U MPUMEHEeHHe (MCTOYHUK BBICOKOTEMIIEPATypHOTO TUIAMEHHU IS
CBapKH U PE3KU METAJIOB)

Apomartuyeckue yrieBoaopoisl (apeHsl). beH3on u Tomyoin: cocraB, cTpoeHue, (usmueckue u
XUMHUYECKHE CBOMCTBA (peaKkluu TaJOT€HUPOBAHUS W HUTPOBAHUS), MOJyYCHHE U MPUMEHEHUE.
TokcHMYHOCTh apeHOB (BIUsiHME OEH30Jla HAa OpraHu3M uesoBeka). ['eHeTHueckas CBSI3b MEX]Y

2

OK 01
OK 02
OK 04
I[IK 1.4

17




YTIEBONOPOAAMH, IPUHAUICIKANIMMU K Pa3JINYHBIM KJIaCCAM.

[TpupoaHble UICTOUHUKHU YTaeBOAOPOoAOB. [Ipupoanslil ra3 u nonytHsle HedTsHbIE Ta3bl. Hed1h 1 eé
npoucxoxaeane. CrmocoObl  mepepadOTKM  HEPTH: TEPEroHKa, KPEKUHT  (TEPMHUYECKUH,
KaTaJIMTHUecKuil), muponus. IIpoxykTsl nepepaboTku HePTH, X TPUMEHEHHE B IPOMBIIIJICHHOCTH
u B ObITy. KaMeHHBII yrosib ¥ IPOIYKTHI €ro epepadoTKu

Tema 4.2. Coaep:kaHue y4eOHOIr0 MaTepHuaja 2 OK 02
duszuko-xumuueckue|/lagopaTropHbie 3aHATHS OK 04
CBOWCTBA JlaGopatopnas pabota Ne3 «CBoiicTBa yrieBoJ0POIOBY.
YTII€BOAOPOAOB TpuBnanbHas u MEXIyHapoJHasd HOMCHKIATypa, XHMHYCCKHE CBOMCTBA, CIIOCOOBI MOJIyUYEHHUSA

yrieBojiopoaoB. [lonydeHue sTuiaeHa W H3y4YEHHE €ro CBOMCTB. MopenupoBaHUE MOJEKYT U

XUMHUYECKHUX MPEBpAIlEHUI YTIIeBOJOpOIOB (Ha MpUMepe 3TaHa, JTHIIEHA, alleTH/IeHAa U Jp.) U

raJoreHOMPOU3BOIHBIX
Pa3nea 5. Kucjaopoaocoaep:kaiiue opraHnyeckue coeJuHeHNsI 14
Tema 5.1. Conaep:kaHue y4eOHOI0 MaTepuaja 2 OK 01
Cruptel. Genon [IpenenpHBIE OHOATOMHBIE CIHUPTHI (METAHOM W ATAHON): CTPOCHHUE, (PU3MUECKHE U XUMHYECKHE OK 07

CBOMCTBA (pEaKIMU C AKTHBHBIMH METaJJIaMH, TaJOTr€HOBOJOPOJIaMH, TOPEHHE), TPUMEHEHHE.

Bonopoansie cBsi3u Mexy MoJieKyJdaMu cnupToB. GU3HOIOTHUECKOe JEHCTBUE METAHOA U 3TaHOJIa

Ha OpraHU3M YeJIOBEKaA.

MHoroaroMHbie COHUPTHI (ITUICHIIMKONb M TIUIEPHUH): CTPOCHHE, (PU3MYECKHEe U XUMHYECKHE )

CBOMCTBA (B3aMMOJICHCTBUE CO IMIEIOYHBIMH METAJIJIaMH, KaY€CTBEHHAsI pEaKIisl Ha MHOTOAaTOMHBIE

cnupThl). DU3MONOTHYECKOE [EHCTBHE HAa OpraHU3M 4deloBeKa. [IpuMeHeHHe TiHIepuHa WU

ATUJICHTITUKOJIS.

®enon. CTpoeHue MoseKyJbl, (pu3ndeckne U XuMuueckue cporictsa genomna. TokcuyHOCTh eHoMa,

ero (hM3MOJIOTHYSCKOE ICHCTBHE Ha OpraHu3M 4dejaoBeka. [IpuMmenenune penora
Tema 5.2. Coaep:kaHue y4eOHOr0 MaTepHaja 4 OK 01
AJpIeruasl. Anpneruipl U KEeTOHBI ((opManbIeruja, areTalbAeTH, aleToH): CTPOCHHe, (QU3NUECKHe | OK 02
KapOoHOBbIE KUCIIOTBL. |XUMHUYECKHE CBOWCTBAa (PEAaKIMM OKHUCJIEHHS U BOCCTAHOBICHHS, Ka4deCTBEHHBIC PEaKIIUH), OK 04
CrnoxxHbIe 2(UPBI MOJTYy4YEeHUE U TPUMEHEHHUE.

OOHOOCHOBHBIE MpeAeNbHBIE KAPOOHOBBIE KUCIOTHI (MypaBbHHAS U YKCYCHAsl KUCIOTHI): CTPOCHHE,

bu3nYecKne W XUMHYECKHE CBOWCTBAa (0OIIME CBOWCTBA KHCJIOT, peakuus 3Tepudukanun),| 4

nosyyeHue u npuMeHeHue. CreapuHOBas U OJEHMHOBAsT KUCIOTHI KaK MPEJCTABUTEIU BBICIIHAX

KapOOHOBBIX KUCIOT. MblTa KaK COJTM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

Crnoxnble 3QUpbl KaK MPOM3BOJHBIC KapOOHOBBIX KHUCIOT. ['MIponu3 cioxHbIX 3¢upoB. Kupsl.

I'maponus xupos. [IpuMeHeHnne xKupoB. brosornueckas poyib KUPOB
Tema 5.3. Coaep:xkaHue y4eOHOr0 MaTepHuaJja 4 OK 01
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VYrieBoanl

VYrieBonpl: cocTaB, KiaccupuKamus YrieBOAOB (MOHO-, AW- W Tolucaxapuabl). [oko3a —
MPOCTEHIINYA MOHOCAXapw: OCOOCHHOCTH CTPOCHHS MOJICKYJbl, (DHU3UYECKHE U XUMHYECKHE
CBOMCTBA TJIIOKO3bI (B3auMoieicTBre ¢ ruapokcuaom meau (1), okucieHne aMMuadyHbIM PacTBOPOM
okcuaa cepebpa (I), BoccraHoBiIeHHE, OpPOKEHHE TIIFOKO3bI), HAXO0XKICHUE B MPUPOE, IPUMEHEHHE
[JIIOKO3bI, OWOJIOrMYecKas pojib B JKU3HENEATEIbHOCTHM OpraHu3Ma uejoBeka. DOTOCHHTES.
®dpyKTO3a KaK U30MEp TITFOKO3HBI.

Caxapo3za — mpeAcTaBUTENb JUCAXapHIOB, THAPOJU3 Caxaposbl, HAXO0XACHHWE B MPHUPOJE H
MPUMEHEHUE.

[Tonucaxapuapl: KpaxMajdl ¥ IEJUTIONI03a Kak TPUPOAHBIC monuMmepbl. CTpoeHHEe Kpaxmalia u
[EJUTION03bI, (PU3MYeCcKre W XUMUYECKUE CBOMCTBA KpaxMmaia (THAPOJIN3, KAUeCTBEHHAs PEaKius C
HOJIOM)

OK 02
OK 04

Tema 5.4.
DU3UKO-XUMHUUYCCKHUEC
CBOMCTBA
KHCIIOPOI0COAEPHKAIINX
OpraHUYECKUX
COCTMHEHUN

Coaep:xkaHue y4eOHOr0 MaTepHuaja

IIpakTHYecKHe 3aHATHS

[TpakTnueckas padota Ne§. «HoMmeHKi1aTypa KHCIOPOI0COAEPKAIINX OPTaHUIECKUX COETUHEHUI.
TpuBnanbHas W MeXIyHapoaHash HOMEHKJIATypa, XUMHYECKHE CBOWCTBA, CIOCOOBI MOIYy4YEeHHUs
CUpTOB M (HEHOJIOB, KapOOHOBBIX KHUCIOT W 3(UPOB, ambAeruI0oB U KeTOHOB. COCTaBIEHUE CXEM
peakuuMii (B TOM YHCIIE IO TPEAJOKEHHbIM IIEeMOYKaM IPEeBpAIlEeHUll), XapaKTepU3yHOIIHUX
XMMHYECKHE CBOMCTBA KUCIOPOJOCOAEPKAIIMX OPraHUYECKUX COEIMHEHUI

[Tpaktuyeckas pabora Ne9. «Xumuueckue M (QU3MUECKHE CBOMCTBA KHCIOPOAOCOAEPHKAIIUX
OpPraHUYECKUX COCTUHEHUSI.

[IpoBenenue, HaOMIOACHUWE M ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
KaueCTBEHHbIE PEAKIUM OJHOATOMHBIX CIHUPTOB (OKUCIEHHE »dTaHoja okcuaom wmenu (11)),
MHOI'0QTOMHBIX CIHMPTOB (B3auMojeiicTBue riuuepuHa ¢ rugpokcuaom menu (1)), anbrerunnos
(oxuceHne aMMHaYHBIM pacTBopoM okcuaa cepedpa(l) u runpokcunom meau (II), B3aumoneiicTeue
KpaxMmaJia C H0JIOM), M3y4eHHE CBOMCTB pacCTBOPA YKCYCHON KUCJIOThI

OK 01
OK 02
OK 04

Paznen 6. A3oTcoep:kaniue opranHnvyeckue coequHeHus

Tema 6.1.
AMUHEL
AMMHOKHCJIIOTEHI.
benkn

Coaep:xkaHue y4eOHOr0 MaTepHuaja

AMUHBI: METWJIaMUH — MOPOCTEHIINN TpeAcTaBUTENh AaMHUHOB: COCTaB, XUMHUYECKOE CTPOEHHUE,
¢u3nueckre 1 XUMUYECKHE CBOMCTBA, HAX0XK/IEHUE B IPUPO/IE.

AMUHOKHUCIIOTHI Kak aMmpoTepHble oprannueckue coenquHenus. dusnueckne 1 XMMUYECKUE CBOICTBA
AMHHOKHUCIIOT (Ha MpuMepe INIMIHA). bronornyeckoe 3HaueHne aMUHOKUCIIOT. [lenTu sl

benku xak mnpupomHsle mnonumepsl. [lepBuyHasi, BTOpUYHAsE M TpEeTUYHas CTPYKTypa OEIKOB.
XUMHUECKUE CBOMCTBA OEJIKOB: THAPOIIN3, IeHATYpaIHsl, KAYeCTBEHHbIE PEAKIIMN Ha OEIKU

IIpakTHYecKHe 3aHATHS

OK 01
OK 02
OK 04
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[TpaxTrueckas padota Nel(. «CBoiicTBa a30TOCOIEPKAIMMUX OPTAHUICCKUX COCTUHECHHIN.
duznueckre U XUMMUYECKUE CBOWCTBA aMUHOB (PEaKUUU C KUCIOTAMH M TOPEHUS1) U aMUHOKHCIIOT
(na mpumepe rnuuuHa). HaGmronenue M onucaHue JEMOHCTPAIIMOHHBIX OMBITOB: JEHATypauus
OCJIKOB MpH HarpeBaHUH, IBETHBIC PEAKIIUH OCIKOB

Pa3nen 7. BoicokoMoJieKYJIsIDHBIE COeIMHEHUS 2
Tema 7.1. Coaep:xkaHue y4eOHOr0 MaTepHuaJja 2 OK 01
IInacTmaccsr. IIpakTHYecKHe 3aHATHS OK 02
Kayuyku. Bonokna [Ipaktnyeckas pabdora Nell. «CwuHTe3, aHanM3 W KJIACCHPHUKAIMA BBICOKOMOJICKYIISIPHBIX OK 04
COEJIMHEHUI» [IK 1.4
OCHOBHBIE TIOHATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHU: MOHOMED, MOJIUMED, CTPYKTYpHOE
3BEHO, CTEMEeHb MNOJUMEpPU3AINH, CPEAHSST MOJeKylnspHas Macca. OCHOBHBIE METONbI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COSAMHEHUHN — MOJTMMEPU3AIUS U TTOJIMKOHICHCAIIHSL. 2
OzHakoMieHHe ¢ oOpa3liaMd TMPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB:
MJIaCTMACChl  (MTOJIMATUJICH, TOJUIIPONMIICH, TOJUBUHWIXJIOPU, TOJUCTUPON); HATYpPaIbHBIA U
CUHTETHUYECKHE Kayuyku (OyTaJMEHOBBIA, XJOPONPEHOBBIH W  M3OMPEHOBBIN);  BOJOKHA
(HaTtypanbpHble (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (AllETaTHOE BOJOKHO, BHCKO3a),
CHHTETHYECKHE (KalpOH U JIABCaH)
KonTtposabHas padota 3|CTpyKTypa ¥ CBOKWCTBA OPraHMYECKHUX BelIecTB (110 pa3aenam 3-7) 2
IpodeccHoHaIBLHO OPHEHTHPOBAHHOE COlepP:KaHMe (Coaep/KaHHe NPUKIATHOT0 MOLYJIst)> 8
Paznen 8. Xumusi B ObITY M IPOM3BOJICTBEHHOM 1eSITEJIbHOCTH YeJI0OBEKa 8 OK 01
Tema 8.1. Conep:kaHue yuyeOHOIr0 MaTepuaa 8 OK 02
XuMU4YecKue [IpaBuna SKOIOTHYECKU 1IETECOOOPA3HOTO MOBEJACHUS B OBITY U TPYIOBOM ACSATEIHHOCTU B IEIIAX OK 04
TEXHOJIOTUU COXpPAHEHHUsI CBOETO 3J0POBbs M OKPYKAIOIIEW MPUPOJHON Cpelbl, ONAaCHOCTh BO3ICHCTBUSA Ha OK 07
B MIOBCCIHEBHOM | )KMBBIC OPTaHW3Mbl OpPraHMYECKHX BEIIECTB OTJACIBHBIX KiIaccoB (YIJIEBOJOPOJbI, CIHPTEHI, IK 1.4

U  npodeccuoHanbHOM
TEATEIIbHOCTH YEI0BeKa

U Jp.), TOKa3arelb

(GeHONBI, XJIOPOPTaHUYECKUE MPOU3BOIHBIC, AJbJCTHIbI
JIOITYCTUMOW KOHIEHTPALIMKU U €r0 UCTOJIb30BAHMUE.

Ponp xuMum B 00ecCleYeHMHM DSKOJOTHYECKOW, SHEPreTHYecKOoW H THIIEeBOH Oe30macHOCTH,
Pa3BUTHU MEAMIIMHBI, CO3/JAaHUM HOBBIX MaTE€pPUaAIOB (B 3aBUCUMOCTH OT BHJIa MPOQECCHOHATHHON
JIESITENIbHOCTH ), HOBBIX MCTOYHUKOB SHEPruu (albTepHATHBHBIC UCTOUHUKH dHepruu). [lonstue o
HAay4YHBIX METOJaX TO3HAHUSA BEIIECTB M XUMHUYECKHX peakiuil. [IpeacrtaBienuss o6 oO0mmx
HAYYHBIX MPHUHIMIIAX MPOMBIIIJICHHOTO TMONYYeHHS Ba)XKHEWIIUX BeEIIeCTB (HA MpUMepax
MIPOU3BOICTBA aMMHaKa, CEPHOM KHUCIOTHI, METAHOJIA).

Xumus u 3J0POBEEC YCIIOBCKA. IMpaBujia 0€30IMaCHOT0 MCIOJIb30BaHUS JICKApCTBCHHEBIX MPE11IapaTosB,

IIPEAEIIBHO
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OBITOBOM XMMUHU B IIOBCEIHEBHOMN KU3HU

IIpakTHYecKHe 3aHATHA

[TpakTrueckas padora Nel2. «IIpuMeHEHNE XUMHUYECKUX BEIIECTB U TEXHOJOTHH C yUeTOM Oyaymiein
po(hecCHOHATLHOM IS TEIIEHOCTH.

Pemenne keiic-3ajau Mo TeMaM: THILEBBIE MPOAYKThl, OCHOBBI pPAIlOHATBHOIO MHUTAHMUS,
BOKHEUILIME  CTPOUTEIbHBIE U  KOHCTPYKIMOHHBIE  MaTepuajbl, CEIbCKOXO35SHCTBEHHOE

MPOU3BOJCTBO, KPACKH, CTEKJIO, KEpaMHKa, MaTepHalibl JUIsS 3JCKTPOHUKH, HaHOMAaTepHassbl, |4
TEKCTUJIbHBIC BOJIOKHA, WCTOYHUKH DHEPIHH, OpPraHWYECKHEe ¥ MHUHEpabHBIC YyI0OpeHwus,
JICKAPCTBCHHBIE M KOCMETHYECKHE IperapaThl, ObITOBas XMMHS, MaTepUaibl U3 MCKYCCTBEHHBIX U
CUHTETUYCCKHUX BOJIOKOH.

ZamuTa: [Ipencrarinenne pe3yabTaTOB pElICHHUS Keic-3a1a4d B oopMe MUHHU-IOKIaAA (JomycKaeTcs
HCIIOJIb30BAaHUE I'PAPUUCCKUX M MPE3CHTAIMOHHBIX MAaTCPHAJIOB)

ITpomeskyTOUHAS aTTeCcTALMS MO AUCHUIIMHE (TrddepeHITMPOBAHHBINA 3a4eT) 2
Bcero 72
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3. YCJOBHMSI  PEAJU3AIIMA  TPOTPAMMBI  VUYEBHOW
TV CTUTIIAHBI

3.1. TpeOoBanuss K MHHUMAJIBHOMY  MAaTEPHAJBHO-TEXHUYECKOMY
ol0ecrne4yeHN IO

Crneuuaju3upoBaHHasi Medeib U CHCTEMbI XpaHEeHUsl

Croun 1ab0opaTOpHBIN IEMOHCTPAIIMOHHBIN ¢ HAJCTPOUKOH (C 3aIUTHBIM, XHMOCTOUKUM H
TEPMOCTOMKHUM MOKPBITHEM)

Cron yYCHUUECKHH (no Koauyecmay o0y4aouuxcs)

CTyJl YYCHUYESCKHUH (10 Koauuecmasy o0y4auuxcs)

OrHerymuresnb

Jlocka KiaccHasi ¢ MHTEpaKTHUBHOM JTIOCKOH (ITporpaMMHOeE obecrieueHue, MpoeKTop,
KpEIUIEHHsI B KOMILJIEKTE)

CT0J ¢ sImMKaMu JUIsl XpaHEHUs/TYMOOH (pabouee mecmo npenodasamensi)

Ctyn /M (pabouee mecmo npenooasamenst)

H_[Ka(b JJI XpaHCHUS C BBIIBUTAIOIMMMUCA JCMOHCTPAIMOHHBIMHU ITOJIKAMH

I1Ixad BBITSHKHOM

ArnTeuka yHUBEpCaJbHas JIsl OKa3aHMsI IEPBOY MEIMIIMHCKON MTOMOIIIN

TexHHM4YeCKHE CpeAcTBA

NHTepakTUBHBINA TPOrpaMMHO-aIapaTHbI KOMIUIEKC CTAllMOHAPHBIN (IIpOrpaMMHOE
o0ecrieyeHue, MPOEKTOp, KPEIJICHUE B KOMILIEKTE)

[lepconanbHblit KOMIBIOTED ¢ IepUpepueit/HoyTOyK (JIMLIEH3MOHHOE TPOrPaMMHOE
obecrnieueHne, 00pa3oBaTeNbHBIN KOHTEHT U CUCTEMA 3aIUThI OT BPEJOHOCHOW WH(pOpMAIINH,
MporpaMMHOE oOecriedeHne it b poBOH 1a00paTOPHH, C BO3MOKHOCTHIO OHJIAMH-0MIPOCa)

J1IeKTPOHHBIE CPECTBA 00YYeHUS

DIIEKTPOHHBIC CPEACTBA O0YUCHUS (10 pazoeiam pabouell npocpammobl)

JleMoHCTpalIMOHHBbIE Y4€0OHO-HATJISIAHbIE TOCOOHS

CroBapu, CipaBOYHUKH, SHIMKJIONCUS (10 XUMUYECKUM HAYKAM)

TTocoOust HArISITHOM DKCIIO3UIINHU

Ilepnoanyeckas cuctemMa XxumMmuieckux ayeMeHToB /.M. MeHneneera

DIeKTpoHHAast UHPOPM.TaOIUIIa PACTBOPUMOCTH COJIEH, KUCIIOT M OCHOBAaHUM B BOJIE

JleMOHCTpAIIMOHHOE 000PY/I0BAHNE M MPUOOPHI JIJIsi KAOMHETA U J1a00paTOPUH

IIITaTUB JeMOHCTpPAIIMOHHBIN

JIaGopaTopHO-TEXHOJI0THYEeCKOe 000pYyI0BaHNeE 1/ KaOUHeTa U JIadopaTopuu

CnuproBKa J1abopaTtopHas

HaGop mocyibl ¥ MpUHAISKHOCTEH SISl pa0OThI C MaJIBIMK KOJIMYECTBAMHM BEIICCTB

JlabopaTopHasi XuMHYeCKas MOCYAa JJis KAOMHETAa M JJa00opaTopun

KommiekT ko010 JACMOHCTPAIlMOHHBIX

Habop nmpoOok pe3nHOBBIX

Kommiekt MCPHBIX NUJIMHAPOB CTCKIISAHHBIX

Kommmiext BOPOHOK CTCKJIIHHBIX

TpyOKa cTeKIsTHHAS

IIpoGupka

[Tanouka crekiasgHHas

[IITatuB Aj1s1 TPOOUPOK

KowmriekT TepMomMeTpoB

Mogaesn (00beMHbBIE U IUIOCKHE), HATYPAJIbHbIE 00beKThI (KOJIJIeKIMU, XUMUYeCKHe
peakTuBbI) /I KaOUHeTa U J1adopaTopuu

Habop ju1st MoJieTMpOBaHUs CTPOSHUS aTOMOB M MOJICKYJI

KomMmiuiekT komeknuit




O0opyaoBaHue JJA0OPAHTCKON Ka0MHEeTa XUMHH

Cryn /m

Ixad m1st XxpaHeHUsT YIEOHBIX TOCOOUI

[Tkad 1Ist XpaHEHUST XUMUYCCKHUX PEaKTUBOB

IlIxad st xpaHeHUs 1a00paTOPHOHN MOCY AR/ TIPHOOPOB

Pe3unoBBIE IICPYATKHN

KommiekT epiieid 111 MBIThsI JJAOOPATOPHOM HOCY BT

3.2. UudopMmannoHHoe odecnevyeHue peain3aluy NporpaMmmbl

Ilepeyens y4eOHbIX u3AaHui, WMHTepHeT-pecypcoB, IONOJHHUTEILHOM
JUTEePaTyphbl

OCHOBHBIE HCTOYHUKMU:

e Xumusa : 0a30Bbli ypOBEHb : Y4E€OHUK JUIsi 00IIE00pa30oBaTENbHBIX
OpraHu3alliii, peanu3yrumMx o00pa3oBaTebHbIE MPOTrPaMMBbl CPEIHETO
npodeccuonanbHoro obpaszopanusi / I'.E. Pymsutuc, ®.I'. denpaman. —
Mockaa : [Ipocsenienue, 2024. — 336 c.

J1OoTOTHUTEIBHBIC NCTOYHHKHU:
DJIeKTPOHHAsA OMOJIMOTEeYHAs cUcTeMa «3HAHUYM»

e JIM 1. JleBunkuii, M. M. KapnaBam Monexkymn: Xumus HEOObIYHAs U
3a0aBHas / M. M. JleBunkwmii. - MockBa : AnbnuHa HOH-GUKIIH, 2019

e JIN 2. Komenera, M. K. OOmiass xumMudeckasi TEXHOJOTHUSI B MPUMEPaXx,
nabopaTopHbIX paboTax, 3amadax W TecTtax : ydeOHoe mocoome / M.K.
Komenesa. — 2-e u3z., nepepad. — Mocksa : UHOPA-M, 2021. — 210 c.
— (Bricmiee oOpazoBanue: bakanaspuar).

HuTepHer - pecypcesl:
http://ru.wikipedia.org
https://infourok.ru/
http://school-collection.edu.ru/catalog/
http://chemistry.narod.ru/

http://www.chemistry-chemists.com/Libraries.html
http://www.chemnet.ru

http://rushim.ru/books/books.htm
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http://ru.wikipedia.org
http://school-collection.edu.ru/catalog/
http://chemistry.narod.ru/
http://www.chemistry-chemists.com/Libraries.html
https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&usg=AFQjCNHMRUQq3fP2CfgCR7rpg1d2zaB9RA

4. KOHTPOJIb M OHEHKA  PE3YJbTATOB
OBIIEOBPA30OBATEJBHOU JUCIIUITJINHBI

OCBOEHUA

KoHTpoaps 1 oreHka pe3yiabTaTOB OCBOSHHMs 0O0Ie00pa30BaTeIbHON JUCITUIIIIMHBI
PacCKpBIBAIOTCS Uepe3 NUCIUIUIMHAPHBIC Pe3yJIbTaThl, HaMpaBJIeHHbIE Ha (HOPMUPOBAHUE
po¢eCCHOHATIbHBIX KOMITETCHIUIA o

o01ux u paszzaenam

U TCMaM COACPIKAHUA yqeGHoro Martcpualia.

Ob6mas/npodeccuonanbHasi

THI OLeHOYHBIX

Paznen/Tema N
KOMIIeTEHIIUsI MepONpPHATHIA
OK 01. Beibupats criocoOsl perieHus Tema 1.1-1.7
3aja4 npodeccuoHaabHol nestensHoctH | Tema 2.1, 2.2
MIPUMEHUTEBHO K PA3JIMYHBIM KOHTEeKCTaM | Tema 3.1

Tema 4.1

Tema 5.1-5.4

Tema 6.1 TectupoBanue

Tema 7.1 VYceTHbli Onpoc

Tema 8.1 Pemenue pacuéTHbix 3ama4
OK 02. Ucnosib30BaTh COBPEMEHHBIE Tema 1.2, 1.4, Habmozenne 3a xonom
CpEACTBA IOKUCKA, aHAJIN3a U 1.6,1.7 BBITOJIHCHIA HPAKTHKO- .
WHTEpIpeTauy HHGOPMAIIIH, 1 Tema 2.1, 2.2 %pHeHTHpOBaHHHX 3ajatm
UH(OPMALIMOHHBIC TEXHOJIIOTUH IS Tema 4.1, 4.2 PC/CTABIICHAC
BBITIOJTHEHUS 337124 MPO(heCCUOHATBLHOM Tema 5.2-5.4 PE3YJILTATOB
JeITeIbHOCTHU Tema 6.1 TPAKTHHCCKHX 1

Tema 7.1 nmabopaTopHbBIX paboT

Tema 8.1 [IpoBeneHne XuMHUIECKOTO
OK 04. Tema 1.7 IXCTIEpHMEHTTa
D¢ deKkTHBHO B3aMMO/ICHCTBOBATH U Tema 2.1, 2.2 E(I;II:;OHHGHHG

POIBHBIX

paboTaTh B KOJJIEKTHBE U KOMAH/IE Tema 4.1, 4.2 AGOT 110

?eMa 2'?_5'4 gaszlenaM MUCLIATLIUHEI

szz 7:1 Ouenka C&MOCTO?ITCJH)\I’JO

Tena 8 1 BBITOJHEHHBIX 3a/aHHH
OK 07. ConeiicTBOBaTh COXpaHEHUIO Tema 1.7 3:;::1:?0 I;fog;lzl;?;zeﬁ
OKpY>Karolleu cpebl, Tema 5.1 IPOdecCHOHATBHOM
pecypcocOepekeHuto, MpuMeHsTh 3Hanus | Tema 8.1 HeNTeIBHOCTH)
00 M3MEHEHUH KIIMMaTa, TPUHITUIIBI BhIoJHe e 3a1aHHi
OepeKIIMBOT0 MPOU3BOJCTBA, YPPEKTHBHO R ——
JIEWCTBOBATH B YPE3BBIYAMHBIX CUTYAIIHSIX

aTTeCTaIu

[IK 1.4. PemonTt
MITYKaTYPKH, HAIUBHOTO
noJia, pacaHbIX
TETUTON30JISIIHOHHBIX
KOMIIO3HUIIMOHHBIX CHCTEM.

Tema 1.2, 1.6, 1.7
Tema 2.1
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