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Pabouas mporpamma ydeOnoro mucturuiiabl OJ1.12 Xumus pazpaboTana c
y4eTOM TPHUMEpPHON paboueld mporpaMmbl OO0IIE00pa30BATEILHON  JUCITUTIIMHBI
«[IpumepHnas pabouas nmporpaMma 0011€00pa30BATENbHON AUCIUTITMHBI XUMHUS IS
npodeccuoHanbHbIX 00pa30BaTeNbHBIX OpraHu3anuii (0a30BbIiA ypOBEHb, 00BEM — 72
Jaca), yTBepKACHHOW Ha 3acemannu CoBeTa MO OIEHKE COACPKAHUS W KadecTBa
OpPUMEPHBIX ~ pabouyux  mporpamMM  oOHIe00pa3oBaTEILHOTO U COIMAIBHO-
T'YMaHHUTAPHOTO IIUKIIOB CpeJIHEro npodeccuoHanbHoro oopazoanus (mporokosn Ne 14
, oT 30 Hos0ps 2022 1.), HA OCHOBE TpeOOBaHUU (eaepaTbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTAaHAApTa CpeaHero oOmero oOpa3oBaHMs, YTBEPKIEHHOTO
npukazoM MuHucTepcTBa oOpa3oBaHus MW Hayku Poccuiickoit  denepanmu
(Muno6pnayku Poccun) ot 17 mast 2012 r. Ne 413 (c u3MeHEeHUsIMU B JEHCTBYIOIIEH
penakiun), ¢peaepaIbHOro rocyAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa CPETHETO
npodeccuonansHoro obpazoBanus mno npodeccrmn 13.01.10 DiaeKTpoMOHTEpP MO
PEMOHTY M OOCHYKMBAHHMIO  JJIEKTPOOOOpyaoBaHus (IO  OTPaACIsAM),
YTBEPKJIEHHOIO MpHUKa3oM MwuHHUCTepcTBa 00pa3oBaHus W Hayku Poccuiickoi
®deneparmror 2 aBrycta 2013 r. N 802 (¢ u3MEHEHUSAMH M JOIOJHCHHUSIMH),
NOJIOKEHUN  (efepaibHOM  00pa3oBaTeNbHOM  IPOrpaMMbl  CPEAHEro  OOIIEro
o0pa3oBaHus M C Yy4YETOM IMOJdydaeMol mpodeccuu cpenHero npodhecCHOoHAIBHOTO
oopazoBanust 13.01.10 DnekTpOMOHTEp MO PEMOHTY H  OOCITYKHBAHHIO
ANEKTPOOOOpYyIOBaHUA (IO OTpaciiAM), YKPYIHEHHas TIpyla CHEUaIbHOCTU
13.00.00.2nekTpo- U TEMI0IHEPTETHKA

OJOBPEHO

Ha 3acenanuu kadenpol

MaremMaTH4YeCKHX U €CTECTBEHHOHAYYHBIX
JIACIHATIINH

[IpoToxon Ne 10

oT «15» masg 2023 T.

3aB. kadeapoit T.I1.®daTesHOBA
CormacoBaHo:

MeTomuct
B.W. ITanoBa

PexoMeHn0BaHa Hay4yHO - METOAUYECKUM COBETOM, MPOTOKOA Ne 7 ot
25.05.2023r.
DKCIIEPTHBIM ~ COBETOM  TOCYJapCTBEHHOTO  OFO/HKETHOTO  MPOGEeCCHOHAIBHOTO
00pa3oBaTeILHOTO YUPEKICHUS «CTaBpOonoabCKui pervoHaIbHbIN
MHOTOIPO(MIBHBIN KOJUICIKY, 3aKIIF0UeHUEe DKCcIepTHOro coBera Ne 14 ot «24» mas
2023 r.

Pazpabotunk: nmpenogaBarens [ BIIOY CPMK Pakueera H.A.
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1. OBIIASI XAPAKTEPUCTUKA PABOYE TPOTPAMMBI
OBIIEOBPA30OBATEJIBHOI TUCHUATIIMHBI

1.1. MecTro OMCHMUIUVIMHBI B CTPYKType 00pa30BaTe/ibHON MPOrpamMMbl

CIO:
O6mieobpazoBatenbHas guctdiiiaa OJl. 12 Xumus  sSBaseTcs  00s3aTeIbHOM
9acThio / 4acThio, (OPMUPYEMOH YYaCTHHKAMH OOpa30BaTEIbHBIX OTHOIICHHUIT*,
o0mieoOpa3oBaTenbHOTO IUKJIA oOpa3oBaTenbHOM mporpammbl  CIIO  (mamee —
[MIIKPC) B cootBerctBHH ¢ DPI'OC mo mpodeccun 13.01.10 DmexkrpomoHTEp TO
PEMOHTY M 00CITY>KMBAHUIO 3JIEKTPOOOOPYA0BaHUS (110 OTPACIISAM)

VYyeonas mucummimaa OJ1.12 Xumus sBIS€TCS 4acThIO MPEIMETHON 00JIacTH
«ecTecTBeHHO — HayuHble npeaMmersl» @PI'OC cpegnero obmiero oOpa3zoBaHus,
u3ydaetcs oOydaronumucs B npezaenax ocBoenus [HITKPC na 6a3e ocHOBHOro 00111€T0
oOpa3oBaHusi C  y4eTOM  NOPO(HUIBHOW  HAMNpPaBICHHOCTH  IOJIYy4YaeMOTIO
npodeccruonanbHOro odpazoBanus Mo ykaszanHou crneruanbHoctu CIIO Ha 6azoBoM
YpPOBHE.

PabGouass mnporpamma paszpaborana B cooTBercTBUM ¢  KoHuenmueit
pernojiaBaHusi 00111e00pa30BaTENbHBIX JTUCHUIUIUH € y4eToM MpodecCHOHANIbHON
HAMpaBJICHHOCTH  MPOTPpaMM  CPEIHEr0  Npo(ecCHoHaIbHOrOo  00pa3oBaHUs,
peanuzyeMbix Ha 0a3e OCHOBHOro o0Omero oOpa3oBaHus (pacnopspKeHHUE
MunnctepceTBa npocBenienus Poccutickoit @enepanuu ot 30.04.2021 Ne P-98).

1.2. lean u muiaHupyemble pe3yJibTaThl 0CBOCHUS] JUCIUIIIMH

1.2.1. Ieab 00meodpazoBaTeIbHOM AN CHUTLIHHBI

OcHoBHO#l 1enbto uzydenuss OJ[.12 Xwumwus sBuasercs QopMHUpOBaHUE Y
00yu4aroerocs: NpeACcTaBICHUsI O XUMUYECKON COCTABIIAIOIIEH €CTECTBEHHO-HAYYHON
KApTUHBI MUPA KaK OCHOBBI IPUHATHUS PEIICHUN B )KM3HEHHBIX U IIPOU3BOJACTBEHHBIX
CUTYallUsIX, OTBETCTBEHHOTO NIOBEACHUS B IPUPOJHON CpeEIe.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOEHHMSI 001Ie00pa30BaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3HaueHwe oOmieoOpazoBaTeNbHas  JUCHMIUIMHA  UMEET MU
dbopmupoanuu o6umx (OK) u mpodeccuonanbubix (I11K) komnereHmii.

[Ipunmun  npodeccHOHAIBbHOM  HANpaBJIEHHOCTH  00IIE00pa30BaTENbHOM
JTUCHUIUIMHBL PEATU3yeTCsl uepe3 KOPPENSAIUI0 MPEIMETHBIX, METANpeIMETHBIX U
JUYHOCTHBIX  oOpasoBaTenbHbIX pe3ynbratoB PI'OC COO ¢  of0mumu U
npodeccuonanbubiMu  kKoMrneteHuusiMu CIIO u BBeaeHuss TeM NPOQPECCHOHAIBHO
OPUEHTUPOBAHHOTO COCPIKAHUS.

OcBoenue coaeprxanus obdmeoopazoBarenbHon quctuiuinabl OJ1.12 Xumus
o0ecreunBaeT JOCTIKEHNE 00YJarONUMUCS CIAEAYIOMUX PE3yIbTaTOB:



1.2.2. Ilnanupyembie pe3yJibTaThl 0CBOCHHUS 0011e00Pa30BaTeIbHOM IMCUUILIUHBI B cooTBeTcTBUH ¢ PI'OC

CIIO u Ha ocHoBe ®PI'OC COO

Kox v nanmenoBanue
(popmupyembIX
KOMIIEeTeHIM A

I[Inanupyembie pe3yjbTaThl 0CBOCHHUS THCIUIIIUHBI

O01mue

JAucnuninHapHbie

OK 01. Beibupats criocoOb1
pelIeHus 3a1a9
npoheCCUOHATLHON
JeSTeIILHOCTH
MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu Tpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTb K TpyHdy, OCO3HAaHHME IIEHHOCTHU
MacTepcTBa, Tpy10ito0ue;
- TOTOBHOCTb K  aKTUBHOM  JICSITEIBHOCTHU

TEXHOJIOTUYECKOW U COIUAIBbHON HaMpaBIEHHOCTH,
CIIOCOOHOCThP ~ WHULMUPOBATh,  IUIAHUPOBaTb U
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO A€ATEIbHOCTS;

- MHTEpeC K Pa3nyHbIM cdepaM mpodhecCHOoHATEHOMI
JESITEIbHOCTH,

OBanagenue YHHBEPCAJIbHBIMH y4eOHbIMH
NMO3HABATEJIbHBIMH NeHCTBUAMMU:

a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOSITEIILHO (dbopmynaMpoBaTh u
aKTyaJu3upoBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBAaThb CYIIECTBEHHBIH MPU3HAK WIH
OCHOBaHMS JUISI CpaBHEHMs, KJIacCUPUKAIUU U
00001eHMS;

- OIpenensaTb LEIU  JeATENBHOCTH,  337aBaTh

napaMeTpel U KPUTECPHUU UX JOCTUIKCHUA,

- BBIABJIATH 3aKOHOMCPHOCTU U IMPOTHUBOPCUHHUA B
paccMaTpruBaACMBIX ABJICHUAX,

- BHOCHUTH KOPPCKTUBBI B ACATCIBHOCTHb, OLUCHHBATH
COOTBETCTBUEC PE3YJIILTATOB LCIISAM, OLUCHHWBATH PUCKHU
HOCJ'ICI[CTBI/Iﬁ JCATCIIbHOCTH,

- BJIAJICTh CUCTEMOM XMMHUYECKUX 3HAHWH, KOTOpas BKIIOYACT:
OCHOBOIIOJIATalolMe MOHATHUS (XMMHMUYECKUH SJIEMEHT, aToM,
SNEKTPOHHAsT 000JI0YKa aroma, S-, p-, O-2/IeKTpOHHbIC
opOuTali  aromMoB,  HMOH,  MOJIEKYJla,  BAJEHTHOCTbD,
ANIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCICHMS, XMMHYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, YIiepOoaHbIN
ckener, (YHKUMOHAJIbHAs TpyNNa, paguKkans, H30Mepus,
U30MEpPBbI, TOMOJIOTUYECKUIN Psil, TOMOJIOTH, YIJIEBOAOPOIBI,
KHUCJIOPOA- U Aa30TCOJEpIKAIINE COCAUHEHUs, OUOJIOTHYECKU
aKTUBHbIE BeulecTBa (yrJi€BOIbl, >KUpBI, OEIKH), MOHOMEp,
IIOJINMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHbBIE
COEJIMHEHUS, KPUCTAJUIMUECKas pelIeTKa, THIbl XUMHYECKHX
peakuui (OKMCIIUTENBHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHJOTEPMUYECKHE, PEaKIMH HOHHOTO OOMeHa), pacTBOD,
AIIEKTPOJINTHI, HEJIEKTPOJIUTHI, NIEKTPOJINTUYECKAS
JUCCOLMAlUs,  OKHUCIUTENb, BOCCTAHOBHUTENIb, CKOPOCTh
XMMUYECKON peaklMy, XUMHUYECKOe paBHOBECHE), TEOPUH U
3aKOHBI (T€OopUs XMMHYECKOTO CTPOECHMSI OpraHM4YECKHX
BeuiectB  A.M. DbyriepoBa, Teopus 3IEKTPOJUTHYECKON
Jcconuanuu, nepuoanueckuii 3akon .M. MenneneeBa, 3aKkoH
COXpaHEHMsI MaccChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKHH SI3bIK
XUMUH, (DAKTOJIOTHUECKUE CBEJCHUS O CBONCTBax, COCTaBe,
NOJy4eHUH M  0e30MacHOM HCIIOJIb30BAaHUM  BAaKHEHIIHNX
HEOPraHMYECKUX M OpPraHM4ecKuX BELIECTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;




- pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PELICHUU
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCIeA0BaTEIbCKUE TeHCTBUS:

- BIIaJIETh HABBIKAMH YYEOHO-HCCIIEIOBATEIIbCKON H
MPOCKTHON JEATENHHOCTH, HaBBIKAMU Pa3pelICHUS
npo0Jem;

- BBIIBJISATH [PUYUHHO-CIICJCTBEHHBIE CBS3U U
aKTyaJIU3upOBaTh 3aj7ady, BBIABUraTh THUIIOTE3Y €€
pElIeHUs, HAXOJIUTh ApTYMEHTHI ISl JJOKA3aTelIbCTBA
CBOMX  YTBEPXKIEHMM, 3aJaBaTb NapameTpbl U
KPUTEPHUU PEILICHHUS;

- aHaNU3UPOBATH I[IOJYYEHHBIE B XOJA€ pEUICHUs
3a/1aud  pe3yJIbTaThl, KPUTHYECKH OIEHUBATh UX
JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

- YMETh MEpPEHOCUTh 3HAaHUS B IMO3HABATEIbHYIO M
MPAKTUYECKYIO0 00JIACTH KU3HEACITEIBHOCTH;
- YMETb MHTErpUpOBaTh 3HAHUSA U3
MpPEeAMETHBIX 00J1acTe;

- BBIJIBUTaTh HOBBIE UJEH, MPEIJIaraTb OpUrHHAIbHbIC
MOJAXO/bI U PEIICHHUS;

- CIMOCOOHOCTh UX UCIOJIb30BAHUS B MIO3HABATEIIHHOM
Y COLIMAIIBHOW ITPAKTHUKE

pa3HBIX

- YMETb BBIABJIATH XapaKTEpHbIE NPU3HAKU U B3aUMOCBA3b
WU3YYCHHBIX NOHITHH, IIPUMEHATH COOTBETCTBYIOIIUE MOHATHUSA
IIPU OIMCAHUU CTPOCHUS M CBOWCTB HEOPraHUYECKUX H
OPraHMYECKHX BEIIECTB W UX MPEBPALLCHUM; BBIABIATH
B3aMMOCBA3b  XMMMUYECKUX 3HAHUH C TOHATUAMU U
IIPEJICTaBICHUSMU JPYTHX €CTECTBEHHOHAYYHBIX IPEAMETOB;

- YMeTb  WCHOJb30BaTh  HAUMEHOBAaHUA  XUMHUYECKHUX
COCIMHEHUN MEXKIYHapOJHOTO COK3a TEOPETHYECKOM U
INPUKIAJHON XUMHM M TPUBHAJIbHBIE HAa3BaHMs Ba)KHEHIIMX
BELICCTB (aTHIIEH, aleTHUJIEH, TIINLEPHH, ¢beHom,
dopManbaeru, yKCyCHas KHCIOTa, TJULUH, YTrapHbId Tras,
YIIEKUCHIBIA a3, aMMHaK, ralleHas W3BECTb, HeralieHas
M3BECTh, NMHTHEBAS COJA M JPYIHX), COCTABIATH (POPMYIIBI
HEOPraHWYECKUX M OPraHWYECKUX BEIIECTB, YypPaBHEHUs
XUMHUYECKUX PEaKLUUN, OOBSICHITh HUX CMBICH; IOATBEPXKIATh
XapaKTepHbIE XUMHUYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOLIMMU 3KCIIEPUMEHTAMHU U 3aIACSIMHU YPaBHEHUU
XMMHYECKHUX PEaKIIMi;

- yMETb YyCTaHAaBIMBAaTh MPHUHAMIEKHOCTh H3YYEHHBIX
HEOPraHWYECKUX U OPraHMYECKUX BELIECTB K OIPEIAECICHHBIM
KJIacCaM M TpyIIaM COEIMHEHMM, XapaKTepu30BaTh UX COCTaB
U BAOKHEHIIME CBOWCTBA; ONPENENSATh BUIBl XUMHUYECKHX
CBsA3€M (KOBaJIeHTHasl, MOHHAs, METAJUINYECKasi, BOJOPOIHAs),

THIIBI KPUCTaJUIMYECKUX peuneTox BEIIECTB;
KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;
- copMHpOBaThH IIPEICTABIICHHUS 0 XUMUYECKOU

COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTUHBI MHpa, POJU
XMMUU B TO3HAHUU SIBICHUH NPUPOABI, B (OPMHUPOBAHUHU
MBIIUIEHUSI M KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAIbHOU
IPaMOTHOCTH, HEOOXOJMMOM JJsi peIlIeHUus MPAKTUYECKUX
3aJ1a4 U 3KOJOTUYECKHM OOOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM CpENE;

- YMeThb NIPOBOJAMUTH pacueThl MO XUMHYECKUM (opmyrnam H
YPaBHEHHSAM XUMHYECKMX PEAKIUM C HCHOJb30BAHUEM
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(GU3NYEeCKUX  BEMMYMH, XapaKTePHU3YIOUIMX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, oObeMa (HOpMajbHbIE
yCIOBMs) TIa30B, KOJIMYECTBA BELIECTBA;  MCIOJIbL30BATh
CHUCTEMHbIE XMMMYECKHE 3HaHMs JUIsl NPUHATHUA pEIIEeHUH B
KOHKPETHBIX ~ JKM3HEHHBIX  CHUTyalUsiX, CBSI3aHHBIX C
BEIIECTBAMM U UX IPUMEHEHUEM;

OK 02. Hcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOWCKA, aHAJIHM3a U
WHTEPIpPETAINN
uHpOpMaLUU 1
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npodeccHnoHATEHOM
JeSTEITbHOCTH

B 00.1acTMLIEHHOCTH HAYYHOTI'O MO3HAHMS:

- c(hopMUPOBAHHOCTH MHPOBO33pPEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha
Iuangore KyJibTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJHUKYJIbTYPHOM MHPE;

- COBEPUICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOMN
KyJIbTYypbl KakK CpeICTBa B3aUMOJACHCTBUA MEXKIY
JIOIbMU Y MMO3HAHUS MUDA;

- OCO3HaHUE LIEHHOCTU HAYYHOU JIESITEIIbHOCTH,

FOTOBHOCTb OCYILIECTBIISATh IIPOEKTHYIO U
HCCJIEIOBATEIBCKYIO NEATENBHOCTh UHANBUAYAIBHO U
B IpYIIIIE;

Osuanenue YHHBEPCAJIbHBIMH Y4eOHBIMH

NO3HABATEJIbHBIMH AeiiCTBUSIMH:

B) padoTa ¢ nHpopManHen:

- BIQJ€Thb HABbIKAMHU TOJY4YEHHUs] HMHPOpPMALMM U3
UCTOYHUKOB  Pa3HbIX  THUIOB,  CaMOCTOSITEIbHO
OCYIIECTBIISITh TIOMCK, AaHAIM3, CHUCTEMAaTH3alHI0 W
UHTEpHpeTalnio MHPOPMALUU PA3IUYHBIX BHJOB U
dbop™m mpeacTaBIeHUS;

- CO3J1aBaTh TEKCThI B Pa3IMYHBIX (hopMaTax ¢ yueToM
Ha3Ha4yeHUs: MHQOpMAIMM U LEJIeBOW ayIuTOpHH,
BBIOMpas ONTUMAJbHYIO (OpPMY TMpEICTaBICHUS U

BHU3yaIu3aluu;
- OLIEHUBATh  JOCTOBEPHOCTb, JIETUTUMHOCTh
uHpopmalnuu, €€ COOTBETCTBHE TMPABOBBIM U

- YMETh IJIaHUPOBATh U BBIIOJIHATH [NIAHUPOBAThH U BBIIOJIHATH
XUMHUYECKUN OKCIEPUMEHT (MpEeBpallleHuss OpraHu4eCKHX
BEULIECTB MPU HAaIpEBAaHUH, IOJy4YEHUE ITHIIEHA U U3YUYEHUE €ro
CBOICTB, Ka4eCTBEHHbIE PEAKIMU Ha albJeTUbl, Kpaxmall,
YKCYCHYIO KHUCIIOTY; JeHaTypamus OEJIKOB NpU HarpeBaHHH,
[[BETHBIE pEAKIUU OENTKOB; MPOBOAUTH pPEAKUUU HOHHOTO
oOMeHa, onpeleNsTh Cpely BOAHBIX PACTBOPOB, KAUYECTBEHHbBIE
peakiuu Ha cynabhar-, KapOOHaT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHMSI; pellaTh SKCIEPUMEHTAJbHBIE 3aJaud I10
temam "Mertamiel" u "Hemertamnel") B COOTBETCTBHHM C
IpaBWJIaMd TEXHUKUM O€30IacHOCTHM IpH oOpallleHuu ¢
BEIIECTBAMH U JIAOOPATOPHBIM 00OPYJOBaHUEM; MPEJICTABIATh
pe3ysbTaThl XMMHUYECKOTO 3KCIepUMeHTa B (opme 3amucu
YPaBHEHHMH COOTBETCTBYIOIMX peakiuuid U (OpMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

- yMeTb AaHAJIW3UPOBAaTh XHUMHUYECKYI0  HH(OpMAIHIO,
MOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpPEICTB MaccOBOM
uHpopManuu, cetb IHTepHET U ApyrHe);

- BJIaJIETh OCHOBHBIMH METOJIaMU HAyYHOT'O MO3HAHUS BELIECTB
U XUMMYECKMX  sBIeHMH  (HaOitogeHue, H3MEpEHHeE,
AKCIIEPUMEHT, MOJIETTMPOBAHHUE);

- YyMeThb MpPOBOJUTH pacueThl MO XUMHUYECKHM (opmynam H
YPaBHEHUSM XUMHYECKMX pPEaKIUil ¢ HCHOJb30BaHUEM
(Gu3MUeCKUX  BENUYMH, XapaKTepPU3YIOIIMX  BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, oObemMa (HOpMajbHbIE
yCIIOBUSI) Ta30B, KOJIMYECTBA BELIECTBA; HCIOJIB30BaTh
CUCTEMHbIE XUMHYECKHE 3HaHUS JUISl NPUHSTHUS pEUIeHUH B
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MOPaTbHO-ITHYECKUM HOPMaM;
- WUCHOJB30BaTh CpeACTBa HMH(DOPMAIMOHHBIX U
KOMMYHHUKAITUOHHBIX ~ TEXHOJIOTUH B  pEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3alMOHHBIX 33/1a4 C COOJI0ACHNEM TpeOOBaHUA
OPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHCHBI,
pecypcocOepexeHus, MPaBOBbIX U ITUYECKUX HOPM,
HOPM HH(OPMAIIMOHHOHN 0€301aCHOCTH;

- BIIQICTh HaBBIKAMU PACIIO3HABAHUS U 3AIIUTHI
uHpopmaruu, nHGOPMAITMOHHON 0€301aCHOCTH
JUYHOCTH,

KOHKPCTHBIX KHN3HCHHBIX CUTyaluix,
BCIICCTBAMH 1 UX ITPUMCHCHHUEM,

CBA3aHHBIX C

OK 04. DddexTuBHO
B3aHMMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaHJIe

- TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOITPENETIEHHUIO;

-OBJIaJICHUE HAaBBIKAMH y4eOHO-UCCIIEIOBATEIHCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

OBananenue YHHBEPCAJIbHbIMH
KOMMYHHUKATHBHBIMHU AeHCTBUAMMU:

0) coBMeCTHasi 1eITeJIbHOCTD!

- TIOHMMaTh M  HCIOJb30BaTh  IPEUMYLIECTBA
KOMaHJAHOW ¥ UHIMBUyaJIbHOU paboThI;

- TPUHUMATh IEIM COBMECTHOM JI€SITEIBHOCTH,
OPraHu30BbIBaTh U KOOPAMHHUPOBATH JCHUCTBUSA IO €€
JOCTHKCHHIO: COCTAaBIISITh iaH JIeHCTBHH,
pacrpenensiTb pojad C y4€TOM MHEHUH Y4YaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOU pabOTHI;

- KOOPJIUHHUPOBATH M BBHITIONHATH padOTy B YCIOBUSX

peajbHOTO, BHUPTYaJbHOTO W KOMOWHHUPOBAaHHOTO
B3aMMOJICUCTBUSI;
- OCYIIECTBIIATh  TO3UTHUBHOE  CTPATETHYECKOE

MOBEJCHUE B PA3IUYHBIX CHUTYyalMsIX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBiajeHue YHHBEpPCAJbHBIMH PeryJisiTUBHbIMHU
JeHCTBHSIMMU:

- YMETh IUIAHUPOBATH U BBIMOIHATH XUMHUUECKUN SKCTIEPUMEHT
(mpeBpallieHss OpPraHUYECKUX BEIIECTB IIPU HArpeBaHUU,
MOJIy4YeHUE ITUJICHA W M3y4YEHHE €ro CBOWCTB, KaYeCTBEHHbIC
peakuuy Ha aIbJACTUIBI, KpaxMmall, YKCYCHYIO KHCIJOTY;
JIeHaTypauust O€TKOB MpPU HArpeBaHWU, IBETHBIC pEaKIUU
O€JIKOB; TMPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OMpenemsiTh
Cpelly BOIHBIX pAcTBOpPOB, KaueCTBEHHBbIE pEaKIHH Ha
cynbdart-, KapOoHaT- U XJIOPUA-aHHUOHBI, HA KATHOH aMMOHUSI,
pemarb 3KCHepUMEHTANbHbIE 33/layd 10 TeMaM "Mertasl" u
"Hemetannbl") B COOTBETCTBUM C MpaBUJIaMH TEXHUKH
Oe3omacHOCTM  TpH  OOpamieHMH C  BEIIeCTBaMH U
mab0paTOpHBIM  O0OpPYAOBaHUEM; TPEJCTABIATh PE3YJIbTAThHI
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX peakiuii U (HOpMyIupoBaTh BHIBOJBI Ha
OCHOBE 3THX PE3YJIbTATOB;




) IpUHATHE ce0sl U IPYTUX JIIOIe:

- NPUHUMATh MOTHBBI U apTryMEHThI JIPYrUX JIOAEH
MIPU aHAJIM3E PE3YJIbTATOB JAEATEIbHOCTH;

- MpU3HaBaTh CBOE MPABO U MPaBO APYTUX JIOACH Ha
OIINOKH;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH
JPYTOro 4ej0BeKa;

OK 07. CoxmelicTBOBaTHL
COXPAHEHUIO OKPYKAOLIEH
Cpenbl,
pecypcocOepeKeHuIo,
MPUMEHSTh 3HaHUS 00
W3MEHEHUH KJIMMaTa,
MIPUHIIMIIBI OEPEKITMBOTO
MIPOU3BO/ICTBA, 3P (HEKTUBHO
JIENCTBOBATH B
Ype3BBIYANHBIX CHTYAIHSIX

B 00/1acTHIKO010IHYECKOr0 BOCIIMTAHUA:

- c(OpMHUPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYpHI,
NOHMMAHHAE  BJIMSHMS ~ COLMAIBHO-DKOHOMHMYECKHUX
MPOLECCOB HAa COCTOSHUE MPUPOAHOM U COLMAIBHOM
cpenpl, OCO3HaHUE r7100aJIbHOTO Xapakrepa
HKOJIOTMYECKUX MPOOIeM;

- IUJJaHUPOBAaHUE M OCYLIECTBJIICHHE JCUCTBUM B
OKPYKaloIlleW Cpelle Ha OCHOBE 3HAaHWA LEleH
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUECTBA;

AKTMBHOE HENPUIATHE JIEHCTBUM, NMPHUHOCAIIUX BpPE
OKpYXKarollleu cpee;

- yMEHHE  IPOTHO3UPOBATh
DKOJIOTMYECKUE  TIOCIEACTBHUS
JIEHCTBHM, IPEAOTBPAILATh UX;

- pacIIUpEeHHE ONbITa AEATEIBHOCTU DKOJIOTHYECKOU
HaAIpPaBJIEHHOCTH;

- OBJIaACHHWEC HaBBIKaMU y‘-Ie6H0'I/ICCJIGI[OBaTeHI>CKOI>'I,
HpOGKTHOfI n COI.IHaJ'ILHOﬁ ACATCIBbHOCTH,

HeOJIaronpusiTHbIE
peIIPUHIMAEMBIX

- chopMHMpOBaTh  IpPEACTaBIICHUS: 0  XHUMHYECKOM
COCTABIIAIONICH €CTECTBEHHOHAYYHOH KapTHHBI MHUpA, POJIH
XMMUU B [O3HAHUMU SIBICHUM HOpUPOABI, B (OPMHPOBAHUU
MBIIUICHUSI M KYJIbTYPHl JIMYHOCTH, €€ (yHKIMOHAIHHON
IpaMOTHOCTH, HEOOXOJUMOHM sl pelIeHUus MNPAKTUYECKUX
3a71a4 ¥ IKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM cpene;

- YMeTbh cO0JII0/IaTh MpaBUiia IKOJOTUYECKHU 11€JIECO00pPa3HOTO
NOBEJCHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAHEHHsI CBOEro 3J0pPOBbS U OKpPYXKAIOLEH IPUPOJHOU
Cpelibl; Y4YUTHIBATh ONACHOCTb BO3JEHCTBHA Ha JKHUBBIE
OpTraHHU3MBbI OMMpCACIICHHBIX BCIICCTB, IIOHUMas CMBICJI
rokasarteJsi peiebHOM JOMyCTUMON KOHIIEHTPALUH;




IIK 1.1. BrinosHsaTh
CJIECApHYIO 00paboTKy,
IIPUTOHKY U MaNKy Jeranen
u y3JI0B pa3an4HoON
CIIO)KHOCTH B  Ipolecce
cOOpKH.

IIK 1.3. BeisaBisaTs u
YCTPaHATH 1e(EKThI BO
BpeMs IKCILTyaTaluu
o0opynoBaHus U MpU
MIPOBEPKE €ro B IpoIiecce
peMoHTa

- 0OCO3HaTh JIMYHBIA BKJIaJ B IMOCTPOCHUUN
YCTOWYMBOTO OYIyIIEro;

CaMOCTOSITEIILHO dbopmynupoBath U
aKTyaJIU3UpOBaTh NpoOOJIeMy, paccMaTpuBaTh e€e
BCECTOPOHHE;

- BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJSIM, OLUEHUBATH PUCKHU
MOCJIEJICTBUM J1€ATEIIbHOCTH;

- CIOCOOHOCTb M TOTOBHOCTH K CAMOCTOATEIbHOMY
MOMCKY METOJOB pCEIICHUS NPAaKTHYECKUX 3a7adY,
IIPUMEHEHUIO PA3JIUYHBIX METO/IOB [IO3HAHMUS;

- CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 3aJlayl B

06p330BaTeHBHOI>'I JACATCIIBHOCTH n KHN3HCHHBIX
CUTyalusIX;
- UMCTb BHYTPCHHIOKO MOTHBALIUIO, BKJIIKOYAOIIYIO

CTPEMJICHHE K JIOCTHXKEHUIO IeJId U  yCHexy,
ONTUMU3M, WHUIMATHUBHOCTh, YMEHHE JEHCTBOBATH,
MCXO/I U3 CBOMX BO3MOXKHOCTEH;

- UMETh UHTEpEC K pa3IudHbIM cepam
poeCCHOHAIBHON JESTEINHHOCTH,

-YyMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp OyIyIIEH
npodheccun M pealn30BHIBATH COOCTBEHHBIE
JKU3HEHHBIC TUJIaHBI, TOTOBHOCTh W CIOCOOHOCTH K
00pa3oBaHUI0 U CamMO0Opa30BaHUIO HA MPOTSHKEHUU
BCEH >KU3HU;

- AaHAJIU3UPOBATH MOJYUYEHHBIE B X0OJI€ PEIICHUS 3aa4u
pe3yabTaThI, KPUTUYECKU OIICHUBATH 170'¢
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX.

- YMETh BBIBIIATH XapaKTEePHbIC IPU3HAKKA U B3aUMOCBSI3b
M3YYEHHBIX MOHATHH, IPUMEHATh COOTBETCTBYIOIINE OHSITUS
IIPY OTIMCAaHUU CTPOCHUS M CBOMCTB HEOPTaHHMUECKUX U
OpraHMYECKUX BEIIECTB U UX MPEBPALCHUI;

-yMeTb KJacCu(UIIMpPOBaTh HEOPTAaHUUECKUE U OPraHUYECKHE
BEIIECTBA U XMMHUECKHE PEAKIH, CAMOCTOSTEILHO BHIOUPATh
OCHOBAHHMSA U KPUTEPUU JIJIsI KITACCH(PHUKAIINN U3ydaeMbIX
XUMHUYECKUX O0BEKTOB,;

- YMETh IJIAHUPOBATDH U BBIIOJIHATH XMMUYECKUNA IKCIIEPHUMEHT,
MPEJICTABIIATh PE3YJIbTaThl XUMUYECKOTO HKCIIEPUMEHTA B
pa3nuaHoi Gopme (Tabmuiia, rpaguk, OTIET, JOKIA,
MIPE3CHTAIINS ),

- YMETh aHAJTM3UPOBATh XUMUYECKYIO HH(POPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CPEICTB MacCcOBOM
uH(popmauuu, cetb UHTEpHET U Apyrue), nepepadbarbiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUH C MMOCTABIEHHOHN y4eOHOM
3ajayeii;

- YMETh pelIaTh MPaKTUKO-OPHUEHTUPOBAHHbIE 3aJaHUS 110
COCTaBJICHUIO XUMHUYECKUX PEAKIIHNA C YIaCTHEM OPTaHUIECKUX
BEIIIECTB, UCMOJIb3YEMBbIX JJIS MX UAEHTH(PUKALNU B OBITY U
MIPOMBIIIIEHHOCTH;

- YMETh pelIaTh NPAaKTUKO-OPUEHTUPOBAHHBIE TEOPETHUECKUE
3aJjaHns Ha aHAN3 (PaKTOPOB, BIMSIOIINX HA H3MEHEHHUE
CKOPOCTU XUMHUYECKOH peaKiuu;

-co0r0/1aTh O€301acHbIe YCI0BUS TpyAa B IpodeccnoHalbHON
JeSITEIbHOCTH;

- YMETb IUTAaHUPOBATh M BBITIOIHITH XUMUYECKHIA SKCIIEPUMEHT,
NPEJCTaBIATh PE3yNbTaThl XUMHUYECKOTO HKCIEPHUMEHTa B
paznmuuHoit  (opme (Tabmmma, Tpaduk, OTYET, JOKIAI,
MIpEe3CHTAIINS)
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Peanuzaius BOCIUTATENIbHOTO TOTEHIMANIA COJIEpKaHusl paboueit IporpaMMBl,
JUCLUIUIMHBL JTOCTUTaeTCs ITOCPEACTBOM pPELICHUs BOCIUTATEIBHBIX 3aa4 B XOJ€
Ka)KJ0r0 3aHATUSL B €UHCTBE C 337auaMu OOYUYEHHS U Pa3BUTHS JUYHOCTH CTYJICHTA,
LIEJICHAIIPaBICHHOTO OTOOpa COJAEpKaHHUA Yy4yeOHOro maTepuaia, HCIOJIb30BaHUS
COBPEMEHHBIX 00Pa30BATEIbHBIX TEXHOJIOTUH.

1.3. MuauBuayaabHasi MPOEKTHAA 1eSITeJIbHOCTD

NuauBuyaibHBIA TPOEKT (ajee - MPOEKT) MPEIACTaBIsIeT COO0O0M 0COO0YIo
dbopmy opraHuzanud 00pa30BaTEIBHON JEATEILHOCTH oOOydJaronuxcs (ydeOHoe
WCCJIEIOBAHUE WJIM Y4YEOHBIM MPOEKT), NPEIyCMOTPEHHYIO B YYEOHOM IUIaHE. DTO
KOMIUIEKC TOHMCKOBBIX, HCCIIEOBATEIbCKUX, PACUETHBIX, TpaUUECKUX U IPYTHUX
BUJIOB PpabOT, BBINOJHSAEMBIX OOYYAIOIIMMHUCSA C LEJIbI0 MPAKTHUYECKOTO WM
TEOPETHUYECKOr0 PEHICHUS] 3HAYUMOI POOJIEMBI.

WuauBuayanbHbI  MPOEKT BBINOJNHSETCA IO TEMaTUKe, IpeaaraeMoi
IPENoAaBaTesIMU B paMKax CBOMX JHCUUIUIMH M OTpaXEHHOM B pabouell mporpaMmme
JTUCHUIUIMHBL, UM TeMa GOopMyJIMpyeTcsi 00ydaroImuUMes IPU yYaCTHH TPENo1aBaTess
VH/IMBHUIYaJIbHO, YUUTHIBAsL KPYT MHTEPECYIOIIUX 00yYaroIerocs npooiem.

Pe3ynbTarhl BRINOIHEHNS HHAUBUIYAIBHOTO MPOEKTA I0JKHBI OTPaXaTh:

— c¢(OpMHPOBAHHOCTh HABBIKOB KOMMYHHUKATHBHOH, Yy4e€OHO-UCCIEI0BATENIbCKON
NEeATEIbHOCTH, KPUTUYECKOTO MBIIICHUS;

— CIOCOOHOCTh K MHHOBAIIMOHHOMW, aHAJTUTHYECKOM, TBOPUYECKOU, NHTEIUIEKTYyaIbHON
NEATEIbHOCTH;

— c(OpMHPOBAaHHOCTh, ~ HAaBBIKOB  IPOEKTHOM  JIE€ATEIbHOCTH, a  TaKkke
CaMOCTOSITEJIbHOTO TPUMEHEHUS MTPUOOPETEHHBIX 3HAHUN U CIIOCOOOB AEMCTBUI MpuU
pELICHNHN PAa3IMYHBIX 33a4, Ucronb3ys 3HaHus no OJ1.12 Xumus;

— CIMOCOOHOCTh MOCTAHOBKM LETUM U (POPMYJIHMPOBAHUSI THUIOTE3bl HCCIEIOBAHUA,
IJIAaHUPOBAHUST PabOThl, OTOOpa M WHTEPHpPETalud HEOOXOIUMOM HH(pOpMaLUU,
CTPYKTYPUPOBAHHS apryMEHTAlMU PE3yIbTaTOB UCCIEAOBAaHUS HA OCHOBE COOpaHHBIX
JAHHBIX, TPE3EHTALlMU PE3YJIbTATOB.

[IpoekThl, BEINOIHAEMbIE O0YUaIOIIMMUCS, MOTYT OBITh OTHECEHBI K OJTHOMY W3
TUIOB:  UCCIIEJIOBATEIbCKUN,  NPAKTUKO-OPUEHTUPOBAHHBIA,  HMH(OPMALMOHHO-
TTOUCKOBBIN, TBOPUYECKHUM, UTPOBOM.

[IpakTHKO-OPUEHTUPOBAHHBIN NPOEKT OTJIMYACTCSI YETKO OOO03HAYEHHBIM C
CaMOro HayaJa KOHEYHBIM pEe3yJbTaTOM JESITEIBHOCTH YYACTHUKOB IPOEKTA.
Tematuka TpoeKTOB MNpo(EecCHOHATBHOM  HANpaBICHHOCTH MPEJCTaBlICHA B
MPUJIOKEHUH 1.
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2. CTPYKTYPA U COJEPKAHUE OBIIIEOBPA3OBATEJILHOM

JUCHUILIAHBI

2.1. O0beM IMCHUIUIMHBI M BUABI Y4eOHOH padoThI

Bux yueOHoit padoThl

O0BeM B yacax

O0bemM 00pa3oBaTe/ibHOI MPOrPaAMMBbI JUCHTUTITIHHBI 90
B T.4.

OcHoOBHOE coJep;KaHue 52
BT. U..

TEOPETUIECKOE 0OyUCHHE 22
MPAKTUYECKUE 3aHATHUS 22
1abopaTOpHBIC 3aHATHS 8
caMOCTOSITeNIbHAs paboTa 30
IIpodeccuoHaNIBbHO-OPUEHTHPOBAHHOE COJACPIKAHUE 6
(coaep:xaHue MPUKJIATHOTO MOTYJIS)

BT. U..

TEOPETUYECKOE 00yUCHHE 2
MPAKTUYECKUE 3aHATHUS 4
NuauBuayaJbHbIN NPOEKT aa
IMpome:xxkyTounas arrecraums (1udhepeHIIMPOBAHHBINA 3a4eT) 2

12




2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

dopmMupyem
HanmeHnoBanue Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), OBLeM 1aco e
. 'bEM YacoB bl
pa3aeyioB U TeM JlabopaTopHbIe U MPAKTHYECKHEe 3aHATHS, IPUKJIATHOI MOIY/Ib
KOMIIETEeHIMH
1 2 3 4

OcHoOBHOE coepKaHue 52
Pa3nes 1. OcHOBBI CTPpOEHUs BellecTBa 10
Tema 1.1. OcHoBHOE coep:kaHue 4 OK 01
CtpoeHue aToMOB
XHUMHYECKHIX Teopernueckoe odyuenue 2
DJIEMEHTOB U
pupo/Ia CoBpeMeHHast Mojenb CTpoeHus: aroMa. CHMBOJWYECKMM S3BIK XUMHUHU.XUMHYECKUN DIIEMEHT.
XUMHAYECKOU CBSI3U OnekrpoHHas KoH(purypanus aroma. Kiaccupukaiys XUMHUYECKHX 3JEMEHTOB (S-, P-, d-37E€MEHTHI).

BasieHTHBIE ~ 2IEKTPOHBI. BaneHTHOCTSD. ONeKTpoHHas  HpUpOJa  XUMHYECKOM  CBS3H. 2

DIIeKTPOOTPULIATEIILHOCTh. BHIBI XUMHUYECKOH CBs3M (KOBAJICHTHAs, WOHHAs, METaJUINYECKas,

BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHuUs.

IIpakTnyeckoe 3ansaTue Nel 2

Pemrenne 3agaHuii Ha MCHONB30BAHHME XHMHUYECKOM CHMBOJHMKU M HAa3BaHUM COEIUHEHUH IO

HOMEHKJIAType MEXKIYHApPOJHOTO COI03a TEOPETUYECKONW W TPHUKIAAHOW XUMHUU U TPUBUAIBHBIX

HA3BaHWUN JUISI COCTABIICHUS XMMHUYECKUX (POPMYJ JIBYXaTOMHBIX COCIUHEHHH (OKCUAOB, CyIb(HUIOB,

TUJIPUIOB U T.I1.) ¥ IPYTHX HEOPTAHUYECKUX COSTMHCHUN OT/ICTBHBIX KJIACCOB. 2

[TpakTHyeckue 3alaHusl HA YCTAHOBJICHHE CBS3U MEXKIY CTPOCHHEM aTOMOB XUMHUYECKUX IJIEMEHTOB H

MEPHONYCCKUM W3MEHCHHEM CBOWCTB XHMHUYECKHX JJICMEHTOB M WX COCJAMHCHHHA B COOTBETCTBUU C

nosioxeHueM [lepuoanueckoi cucTeMsl.
Tema 1.2. OcHoBHOe coep:kaHue 2 OK 01
[Tepuoanueckuit OK 02
3aKOH U Ta0IMna HpaKTI/I'-IeCK()e 3aHaTHe Ne2 2
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.. Menneneea

Ilepuoauueckas cucrema xumuueckux 3neMeHToB J[.M. Menaeneesa. ®U3nueckuii CMbICI
ITepuoanueckoro 3akona /.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKUX
AJIEMEHTOB, 00Pa3yEeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHUH C IMOJIOKCHHEM
XUMHYECcKoro 3yeMenTa B [lepronuueckoit cucreme. MupoBo33peHYECKOE U HAyYHOE 3HAUEHHUE
[lepuonnueckoro 3akona .M. Menneneesa. [Iporunoss .M. MenaeneeBa. OTKpbITHE HOBBIX
XMMHYECKHX 3JIEMEHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JJaHUN HA XapaKTEePU3ALUI0 XUMHUECKUX
3J1eMEHTOB «MeTauTnYecKre / HeMeTaUIMIeCKUE CBOMCTBA, JIEKTPOOTPUIIATEILHOCTD XMMHUYECKUX
AJIEMEHTOB B COOTBETCTBHE C UX AJIEKTPOHHBIM CTPOECHUEM U TOJIOKEHUEM B MIEPUOIUUECKON CUCTEME
xuMuueckux 3yemenToB .M. MenaeneeBay.

CamocrosiTeibHas padora Nel.BoinonHeHNe NIpaKTUKOOPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/1aHUN Ha
XapaKTepU3alUo XUMUYECKUX JIeMEHTOB: «MeTtauinyeckue / HeMeTaJUIMuecKhe CBOMCTRa,
ANEKTPOOTPULATEIIBHOCTD U CPOJCTBO K JIEKTPOHY XMMUYECKUX MIEMEHTOB B COOTBETCTBHE C UX
JJIEKTPOHHBIM CTPOEHHUEM H ITOJIO)KEHUEM B IEPUOAMUYECKON CUCTEME XUMHUUYECKUX aemMeHToB J1. 1.
Mennesneesay.

Paznen 2. Xumunueckue peakuuu

16

Tema 2.1. Tumnsl
XUMHUYECKUX
peakuuii

OcHoOBHOE co/iep:KaHue

TeopeaneCKoe oﬁyqeﬂue

Knaccugukanus u TUIIBI XUMUYECKUX PEaKIUil C yuacTUEM HeopraHudeckux BeuiecTB. CocTaBieHUe
YpaBHEHM peaklnii COeAUHEHMs], Pa3I0KEHHsI, 3aMelleH s, 0OOMeHa, B T.4. peaKkI1ii TOpeHus,
OKHCJICHUA-BOCCTAHOBJICHHS.

YpaBHEeHMs OKHCIEHUSA-BOCcCcTaHOBIIEHU. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTEND.
CocraBieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINI METO10M 3JIEKTPOHHOIO
6ananca. OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/IE, TPOU3BOJICTBEHHBIX IpoOIleccax U
JKU3HEACITEIBHOCTH OPTaHU3MOB.

IIpakTnyeckoe 3anaTueNe3

KonnuectBennnie oTHOmEHUS B XUMUH. OCHOBHBIC KOJIHMYSCTBEHHBIC 3aKOHBEI B XMMHUH U PpacCyYCThI IO

OK 01
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YpPaBHEHUSIM XUMHUYECKUX peakuuid. MoJjib Kak eIMHMIA KOJIMYEeCTBa BellecTBa. MossipHas Macca.
3aKOHBI COXPAHEHHS MAacChl U dSHEPTHH. 3aKoH ABoraapo. MosspHblii 00beM ra3oB. OTHOCHUTEIbHAS
IUIOTHOCTH Ta30B. PacdeTsl Mo ypaBHEHHSIM XUMUYECKUX PEAKIUN C MCIOJIb30BAHUEM MAaCChl, 00beMa
(HOpMaJbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEILIECTBA.

CamocrosiTesbHasi padora Ne2. Pernienue 3a1a4 Ha COCTaBJICHUE YPABHEHUN pEaKIUid: — COCIUMHECHUS,

3aMeIIeHus, pa3I0KeHUs, 0OMEHA M PEaKIUi C y9aCTHEM KOMIUIEKCHBIX COCTUHEHUHN, OKUCIUTEIBHO- 4

BOCCTAHOBUTEJIBHBIX PEaKIHii ¢ UCII0JIb30BAaHHMEM METO/1a 3JIEKTPOHHOI0 OanaHca
Tema 2.2.
Onektponutnueckas | OCHOBHOe cojep:kaHue 4 OK 01
JYccolManus u OK 04
HOHHLI 0GMeH Teopernyeckoe o0yuenune 2

Teopust snexkrpoauTuyeckol auccounanuu. MoHbL. DIIEKTPOIUTHI, HEAIEKTPOJINTHI. Peakiuu HOHHOTO

oOMeHa. CocTaBieHHE peaklMii MOHHOTO OOMEHA IyTEM COCTaBJIEHUS WX IOJIHBIX M COKpAaLICHHbIX 2

MOHHBIX ypaBHeHUH. KHnCI0THO-OCHOBHBIE peakuuu. 3a1aHusl Ha COCTaBJIEHUE HOHHBIX PeaKkLui

JlaboparopHoe 3ansaTHeNe] 2

JlaboparopHas padoTa “TUNbl XUMHUYECKUX pPEaKIIUN .

HccnenoBanue THUMOB (110 COCTaBY U KOJIMYECTBY UCXOHBIX U 00pa3ylOIUXCs BEIIECTB) U MPU3HAKOB

XUMHUECKHX peakuuil. [IpoBenenne peakunii HOHHOrO 0OMeHa, ONPEEIeHUE CPEIbl BOAHBIX 2

pacTBOPOB. 3aJlaHKsI HAa COCTABJICHHE HOHHBIX peaKIuii

CamocrosiTeibHas padora Ne3. BeinonHeHne 3aJaHUil Ha COCTaBIIEHUE MOJIEKYJISPHBIX U HOHHBIX

peaKIMii ¢ ydacTHEeM OKCHJIOB, KUCJIOT, OCHOBAaHUN U COJIEH, HOHHBIX peaKUil THIpoIn3a coeil, 4

YCTAHOBJICHUEC NU3MCHCHUS KUCJIIOTHOCTH CPCAbI.
Paspean 3. CTpoeHne 1 CBOICTBA HEOPraHMYECKHUX BellleCTB 18

OcHoBHOE coep:xaHue 4 OK 01
Tema 3.1. OK 02

Teopernueckoe o0yuenune 4
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Knaccudukanus, K 1.3
HOMCHKIIATYpa 1 [Tpeamer Heopranmueckoit xumuu. Knaccudukanus HeopraHnueckux BemecTs. [IpocTsie u ciioXHbIe
CTPOCHHE BemecTBa. OCHOBHBIE KJIacChl CIIOKHBIX BEIIECTB (OKCHIbI, ITMAPOKCHIbI, KHCIOTHI, cojn). B3anmMocss3hb
HCOPTaHUICCKUX HEOPraHMYECKUX BEIIECTB. ArperatHbie COCTOSHUS BemecTBa. Kpucrammnueckue u aMmopgHbIe
BCIICCTB BeIECTBA. THUITBI KPUCTAIUIMYECKUX PEIICTOK (ATOMHAsI, MOJICKYJISIpHAs, MOHHAS, METAJTHYECKasl ).

3aBUCHMOCThH (PU3UYECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKOMN PElIeTKU. 3aBUCUMOCTD

XMMUYECKON aKTUBHOCTH BEILIECTB OT BUJIa XUMUYECKOH CBSA3U U THIA KPUCTANIMYECKON PEIIETKU.

[TprunHBEI MHOTOOOpPA3Us BEIICCTB.

IIpakTuyeckoe 3anaTue Ned

Homenknatypa HEOpraHMueCcKux BEIIEeCTB: HA3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (HhOPMYIIbI

WJIM COCTaBIICHUE XUMUYECKON (hOPMYJITBI UCXOMS U3 Ha3BAaHUS BEILIECTBA [0 MEXKTYHAPOIHON

(MIOITAK) miu TpuBHaIbHOM HOMEHKIIATYDE.

Pemenune mnpakTHyecKuX 3aaHWA MO0 KIACCH(UKAIMU, HOMEHKIAType W XHMHYECKUM (opmyriam

HEOPraHMYECKUX BEIIECTB PA3NUYHBIX KJIaccoB (yrapHbIil Ta3, YIVIEKHCIBIM ras3, aMMHUak, ramieHas

U3BECTh, HETAIlICHAs U3BECTh, ITUTHEBAsI COAA U JPYTHX): HA3BIBATH U COCTABIATH (DOPMYITBI XHMHUECKUX

BEILECTB, ONPEEATh MPUHAIEKHOCTD K KJIaccy.

VcTounnku Xumudeckoi naopmarmu (CpecTB MaccoBOM HHpOpMAIINH, CeTh IHTepHET 1 npyrue).

[Touck nHpOpPMAIIH 110 HA3BAHUSAM, HICHTU(UKATOpAM, CTPYKTYPHBIM (hOpMYyIaMm.
Tema 3.2. dusuko- OcHoBHOE coaep:xaHue OK 01
XAMHYECKHUE CBOMCTBA OK 02
HEOpraHMYECKHIX Teopernueckoe o0yuenune MK 1.1
BEILIECTB K 1.3

MeTtamisl. O6H_[I/Ie (I)I/ISI/I‘-ICCKI/IC U XHMHYECKHe CcBoicTBa MeTauioB. CIocoObl MMOJIY4YCHMU. 3HadeHue
MCTAJJIOB W HEMCTAJZIOB B MPUPOAC W KHUHCACATCILHOCTH YCJIOBCKAa W OPraHU3MOB. KOppOSI/Iﬂ
MCTAJIJIOB: BUABI KOPPO3UH, CITOCOOBI 34U ThI MCTAJIJIOB OT KOPPO3HUH.
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Hemeramnpl. OOmme ¢u3MYecKne W XUMHUYECKHE CBOMCTBA HEMETA/UIOB. |HIIMYHBIE CBOMCTBA
HemeraiioB [V— VII rpynn. Knaccudukanus 1 HOMeHKIIaTypa coeilMHEHH HeMeTauoB. KpyroBopoTst
OMOTEHHBIX JIEMEHTOB B IIPUPO/IC.

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCUIOB, THUIPOKCUIOB, KUCIIOT,
CoJIeH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB IIPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH,
BBICIIMX OKCHJIOB U THIPOKCHUJIOB.

IMpakTuyeckoe 3ansaTueNeS

CocraBieHre ypaBHEHMM XMMHMUYECKHX PEAKLUH C y4acTHEM IPOCTBIX M CIIOXKHBIX HEOPTaHUYECKUX
BEIIECTB: META/NIOB U HEMETAJIOB; OKCHJIOB METAaJUIOB, HEMETAJUIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPTraHMYECKUX KHUCIOT, OCHOBAaHMKW W aM(OTEPHBIX THAPOKCHUIOB; HEOPraHUYECKHX COJICH,
XapaKTEepU3YIOLIMX UX CBOMCTBA.

Pemienne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKHUX 3aJaHUM HAa CBOMCTBA, COCTaB, IOIYYEHUE H
0e30macHOe HCMOJIb30BaHUE BAKHEHIINX HEOPraHMYeCKHMX BELIECTB B OBITY U IPAKTUYECKOH
JESTCIIBHOCTH YEJIOBEKA.

Tema 3.3. OcHoBHOE coep:kaHue

Wnentuduxanus

HEOPTaHHYECKUX

p JlaGopaTopHoe 3aHsiTue No2

BEIIICCTB
JlaGopaTtopHnas pabota «neHTudukaius HeOpraHUYECKUX BEIIECTBY.
Pemmenne »KcrepUMEHTaNbHBIX 3a/lad MO XUMHYECKHM CBOICTBAM METANIOB M HEMETAJUIOB, IIO
pacro3HaBaHUIO U MOTYICHHUIO COSMHCHUN METAJIIOB U HEMETAIIIOB.
WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HCIOIb30BAaHUEM HX (PU3MKO-XUMUYECKUX CBOMCTB,
XapaKTepHBIX KAUECTBEHHBIX peakinii. KauecTBeHHBIC peaknuu Ha cyibdar-, KapOOHAT- U XJIOPHJI-
AHUOHBI, HA KATHOH aMMOHHUSI.

KonTpouabnas .
CBolicTBa HEOPTAHUYECKUX BEIIIECTB.

padora 1

OK 01
OK 02
OK 04

CamocrosiTeibHas padora Ne4.BrinonHeHNe TPaKTUKO-OPUEHTUPOBAHHBIX 33/1aHUN IO COCTABIIEHUIO
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XUMHUYCCKHUX peaKHI/Iﬁ C Y4aCTHEM HCOPraHUYCCKHUX BCUICCTB, UCITIOJIBb3YEMBIX IJIA UX I/II[eHTI/I(I)I/IKaI_[I/II/I u
IMPOMBIIIJIICHHBIX cIoco0oB IMOJIY4YCHHUS.

Pazpen 4. CTtpoeHue 1 CBOMCTBA OPraHUYECKHUX BELECTB 22
Tema 4.1. OcHoBHoOe coepkaHue 4 OK 01
Knaccudukanms, K 1.3
CTpOeHHE 1 Teopernueckoe odyuenune 2
HOMEHKJIaTypa . .

[losiBneHue u pa3BUTHE OPraHUYECKON XUMHUHU Kak Hayku. [Ipenmer oprannueckoir xumuu. Mecto u
OPTaHHACCKHIX 3HaYeHHE OPraHUYECKONW XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.
BeIecTs XHUMHYECKOE CTPOEHUE KakK IMOPSIOK COECIMHEHUS aTOMOB B MOJIEKYJIE COIJIaCHO UX BaJIEHTHOCTH.

OcCHOBHBIE TMOJIOKEHHSI TEOPHUH XMMHUYECKOTO CTPOEHUsl opraHudeckux coeannenuid A.M. Bytieposa.

VYriepoaHslii CKeJIET OPraHUYEeCKON MOJIEKYJbl. 3aBHCUMOCTh CBOMCTB BEIIECTB OT XHWMHUYECKOTO

CTpOEHHS MOJIeKYI. MI3oMepusi U H30MepHI. 2

[Tonstne o ¢yHkuuoHampHOW rpynme. Panmukan. IlpuHnmnel kinaccuUKauy — OPraHUYECKHX

coenquHeHU. MexayHapoaHas HOMEHKJIATypa W IPUHLHUIBI HOMEHKJIATYpbl  OpPraHUYEeCKUX

coenquHeHuil. [loHsTHE 00 a30TCOmEpKANIMX COCIUHEHUSX, OMOJOTHYECKH AaKTHUBHBIX BEIIECTBAX

(yrmeBomax, xupax, Oelkax M Jp.), BBICOKOMOJIEKYJSIPHBIX COEAMHEHHUSIX (MOHOMEp, MOIUMED,

CTPYKTYPHOE 3BEHO).

IIpakTHyeckoe 3ansaTne Neb 2

Homenknatrypa oOpraHu4YecKuX COEIWHEHHIH OTHEIbHBIX KIIACCOB (HACHIIICHHBIC, HEHACBHIIICHHBIE U

apOMAaTUUYECKHE YTJIEBOJIOPOJIbI, CIIUPTHI, (DEHOJBI, allbJIETHIbl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIP.)

CocraBiieHHe TIOJNHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYNI OpPraHUYECKHX BEIIECTB OTIEIbHBIX 9

KJIACCOB, HCIIOJIb3YSl WX Ha3BaHHUS IO CHUCTEMATHYECKOM W TPHUBUAIBHOM HOMEHKJIAType (ITHUJIEH,

aleTUIIeH, TIHIepuH, (eHon, ¢opMmanbIerua, YKCycHas KHUCIOTa, TIUIMH). PacdeTsl mpocreiiieit

(bopMyJITBI OPraHMYECKOW MOJIEKYIIBI, HICXO/IS1 U3 3JIEMEHTHOTO cocTaBa (B %).
Tema 4.2. CpoiictBa | OcHOBHOe cojiepKaHUE 8 OK 01
OpraHMYECKUX OK 02
COEIMHEHNH Teoperuyeckoe o0yueHue 4 OK 04
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OU3UKO-XMMUYECKHE CBOMCTBA OPTraHUYECKUX COCIMHEHUH OTIENbHBIX KJIACCOB (OCOOEHHOCTH
KJaccu(puKaluy 1 HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTMYECKUH psia U oO1ast popmyiia; n3oMepus;
(du3HUYECKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYICHHS):

— TpelebHbIe YIIeBOAOPOAbI (aJIKaHbl U IUKIOAJIKaHbl). ['OpeHre MeTaHa Kak OJIMH M3 OCHOBHBIX
HMCTOYHHMKOB TEIlJIa B IPOMBIIIICHHOCTH U ObITy. CBOHCTBA MPUPOIHBIX YIIEBOAOPOIOB, HAXOXKICHHE B
pUPOJIE U MPUMEHEHUE AJIKAaHOB,;

— HempenenbHble (QJIKCHBI, AJKWUHBI M QJIKAAUCHBI) M apOMAaTHYECKHE YriaeBoAoponabl. ['opeHue
aleTUJICHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHH JUIsl CBAPKU U PE3KH METAJLJIOB.

— KUCJIOpOACOepKallue cCoOeAUHEeHUs! (CITUPTHI M (DeHOIIbI, KapOOHOBBIE KUCIOTHI U 3(UPHI, aTbACTHIbI
U KETOHBI, JKUPBI, YIieBoisl). llpakThueckoe NpPHUMEHEHHE STHIICHTJIHMKOJS, TIHIEpHHa, (eHoma.
[Ipumenenue Qopmanpaeruaa, aneTanbAerHAa, YKCYCHOM KHUCIOThl. MpUla Kak COJNU  BBICIIUX
KapOOHOBBIX KHCIIOT. MOOIINE CBOMCTBA MBLJIA.

— a30TcojepXallliue CoeIWHEHUs (aMMHBI M aMMHOKHUCIOTBHI, Oenku). BbicokoMonekyssipHble
COEMHEHUs (CUHTETHYEeCKHEe U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOIUMEp, CTPYKTYPHOE 3BEHO.
[Tonnmepu3anys STHUIEHa KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCII0JIb30BaHMSL.

['eneTnueckas cBs3b MEX/y KJIaCCAaMU OPTraHUYECKUX COEITMHEHUH.

HpaKanecmle 3aHATHUSA

IIpakTHyeckoe 3ansitue Ne7

CBolicTBa OpraHMYeCKMX COEAMHEHHH OTAEIBHBIX KJIACCOB (TpUBHAJbHAs W MEXAyHapoaHas
HOMEHKJIaTypa, XUMUYECKHE CBOMCTBA, CIOCOOBI MOJyUEHUs): MpeiebHble (AJIKaHbl U IMKJIOAIKaHbI),
HernpeieabHble (AIKEHbI, AIKUHbBI U alKaJHeHbl) 1 apOMaTUYEeCKHe YTIIeBOAOPO/bl, CIUPTHI U (PEHOIIHI,
KapOOHOBBIE  KHUCJIOTBI M 3QUpPHI, albJEruAbl W  KETOHbl, AaMHMHBl W  AaMHHOKMCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COE€IUHEHMS. 3aJaHusl Ha COCTaBJICHHE YPaBHEHUN XMMHMUYECKHX DPEAKIUM C
y4acTHUEM OPTaHWYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa M CTPOCHUS.

IIK 1.3
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IIpakTyeckoe 3ansaTHe Ne§

CocraBieHue cxXeM peakuuii (B TOM 4YHCIE€ TI0 TMPEAIOKEHHBIM IETOYKaM IPEBPAILCHHMN ),
XapaKTePU3YIONINX XUMUYECKUE CBOWCTBA OPTaHMYECKUX COCIMHEHUH OTIENBHBIX KIIACCOB, CIIOCOOBI
UX TMOJYyYECHUSI M Ha3BAaHUE OPraHUYECKUX COCIMHEHUN 10 TPUBUAIBHOW WA MEXIyHAPOIHOU
CHCTEMATUYECKOW HOMEHKIIATYPE.

PemieHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHMH  HA CBOWCTBA OPraHUYECKHUX
COCIUHEHHUI OTACIbHBIX KIACCOB

Tema 4.3.
WNnentudukanus
OpPraHHYECKHUX
BEIECTB, UX 3HAYCHUE
U IIPUMEHEHHUE B
OBITOBOH U
IIPOM3BOJICTBEHHOM
IEeSITENTbHOCTH
yeJoBeKa

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

buooprannueckue coenuHenus. Ilpumenenne u Ouosormyeckas poib YriieBoAoB. OKucieHue
yIJI€BOJOB — MWCTOYHUK OHHEPrHUHM KHUBBIX OpraHu3MoB. OOnacTh NpUMEHEHUS aMUHOKHUCIOT.
[IpeBpamienust OenkoB UM B opraHusme. buomornueckue ¢yHkuuu OenkoB. buonorumyeckue
GbyHKIUH kUpoB. Posb oprannyeckoi XUMuu B pelieHUuH mpo0eM MHIeBoil 0e30MacHOCTH.

Ponp opranmdeckoil XMMHUM B PEHICHUH MPOOJIEM HSHEPreTUYeCKOW Oe30MacHOCTH, B Pa3BUTUU
MEIUIINHBI, CO3JaHIH HOBBIX MaTepUaioB, HOBBIX HCTOYHHKOB YHEPTHH (AJIbTEPHATUBHBIE UCTOYHUKU
sHeprun ). ONMacHOCTh BO3/ICUCTBHS Ha )KUBBIE OPTaHU3Mbl OPTAHMUYECKUX BEIIECTB OT/IEIbHBIX KJIACCOB
(yrneBomopobl, CHUPTHI, (DEHOJNBI, XJIOPOPraHUYECKHE MPOU3BOJHBIC, ANbAETHABI U Jp.), CMBICI
MOKa3aTelsi IPeAEIbHO JOIMYCTUMON KOHIICHTPAIUH.

JlabopaTopHoe 3ansaTHeNe3

JlabopaTtopHnast padota Ne3: “Unentudukaius opraHU4eCKUX COCTMHEHUN OTIAEIbHBIX KJIACCOB”™
Wnentudukaius opraHMueCKUX COSTMHEHUN OT/IENbHBIX KJIaccOB (Ha MpUMepe aabAEeTHUIO0B, KpaxMmana,
YKCYCHOM KHCIJIOThI, O€IKOB W T.II.) C HCIOJb30BAHUEM WUX (UBUKO-XUMUYECKUX CBOWCTB H
XapaKTepHBIX KauyeCTBEHHBIX peaknwii. [leHarypanus Oenka mpu HarpeBaHud. L[BeTHbIE peakIuu
0enkoB.BO3HHKHOBEHHE aHAMTHYECKOTO CHTHATa C TOYKH 3PEHUS XUMHUYCCKUX IPOIECCOB TIPH
MPOTEKAHWU Ka4YeCTBEHHON PEaKIINH, MTO3BOJISIFOIICH HACHTU(PHUIIMPOBATH MPEATOKEHHBIE OPTaHUYECKIE
BElIEeCTBA.

KonTtpoubHasn
pabora 2

CTpyKTypa B CBOWCTBA OPraHUYECKUX BEIIECTB.

OK 01
OK 02
OK 04
K 1.3
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CamocrositeibHass padora NeS. BreinonHeHue 3alaHusi Ha COCTaBICHUE YPAaBHEHUH XMMHUYECKHX
peaKuuii ¢ ydacTHEM OPraHUYECKUX BELIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHMS

Pazpea 5.

Kunernyeckue U TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKUX peakuuii

CxopocTh

XUMHNYCCKHUX peaKHI/II;'I.

XHUMHYECKOE
paBHOBECHE

OcHoBHOE co/lep:KaHue

IIpakTnueckoe 3anaTHeN9

CKOpOCTh peakiyu, €€ 3aBUCHUMOCTh OT Pa3IHYHBIX (PaKTOPOB: MPHUPOJBl PEArHPYIONINX BELIECTB,
KOHLEHTPALlUU pEarupyromux BeUIECTB, TEMIIEpaTypbl M IUIOMIAJAA PEAaKIHOHHOW ITOBEPXHOCTH.
TennoBbie 3 GEKTh XUMUYECKUX peaKkiii. IK30-U SHAOTEPMUYECKUE, PEaKIHH

OO6paruMocTh peakiuii. XHMHUYECKOE PAaBHOBECHE M €ro CMELIEHHE I0J JEHCTBHEM pa3InYHbIX
(akTOpoB (KOHLEHTpPALMs PEareHTOB UM MPOIYKTOB PEaKLMH, 1aBJIEHUE, TeMIIepaTypa) AJis CO3/laHus
ONTUMAJIBHBIX YCIOBUH ITPOTEKAaHUs XUMHUUECKUX npoueccoB. [Ipunnun Jle laTense.

Pemenne npakTUKO-OpUEHTHPOBAHHBIX 3aJaHUN Ha aHainu3 (PAKTOPOB, BIMSIONIMX Ha HM3MEHEHHE
CKOPOCTH XMMMYECKON peaKiiy, B T.U. C MO3ULMHA 3KOJOIMUYECKH L[eJIeCO00Pa3HOro MOBEIEHUS B ObITY
U TPYZAOBOU JIEATEIBHOCTH B LEJISAX COXPAHEHMS CBOETO 3J0POBbs U OKPYKAKOLIEH IPUPOIHON CPEMBI.
Pemenne npakTMKO-OPUEHTUPOBAHHBIX 3aJaHuil Ha mnpuMeHenue npuHuuna Jle-Illarense s
HAXOXXJCHUS HAINPaBICHUS CMEIICHUS pPABHOBECHS XWMHYECKOM peakuuu W aHanmu3 (aKTOpoB,
BIIUSIOIIMX HA CMELICHUE XUMUYECKOTO PABHOBECHS.

OK 01
OK 02
K 1.1
IIK 1.3

CamocrosiTeqbHasi paﬁoTa Ne6.Brimonnenue MPAKTUKOOPUCHTHUPOBAHHBIX TCOPECTUICCKUX 3aJlaHUuM Ha
aHaJInu3 q)aKTOpOB, BJIMAIOMIUX HA UBMCHCHUC CKOPOCTHU XUMHUYCCKOU pCaKknuu.

Pasznea 6.

PacrBopbl

Tema 6.1.
[TonsiTue 0 pacTBOpax

OcHoBHOE CoACpPKAHUEC

Teopernueckoe o0yuenune

PactBopenue kak ¢usuko-xumuueckuil mporecc. PactBopsl. CrocoObl MPHUTOTOBIEHUS PACTBOPOB.
PactBopumocTs. MaccoBass 1018 pacTBOpeHHOro BemiecTBa. (CMbICT TOKa3aTessd IPEAEIIbHO
JIOITyCTUMOMN KOHLIEHTPALMH U €r0 UCIOJIb30BAHNE B OL[CHKE IKOJIOTHYECKON 0€30MacHOCTH.

[IpaBuiia SKOJIOrMYECKU 1€71€cOo00pa3HOro MOBEAEHUS B OBITY W TPYIAOBOW AESITENBHOCTH B LIEJSX

OK 01
OK 02
OK 07
K 1.3
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COXPaHEHHUs CBOETO 3/I0POBbS U OKPYXAIOIIeW MPUPOTHON Cpenibl; OMACHOCTh BO3ACUCTBUS HA YKUBBIC
OpraHU3MbI OIIPE/ICIICHHBIX BEILIECTB.

Hucnepcusie cuctemsl. Komnouansie cuctembl. VctunHHbIe pacTBOphl. PacTBOpeHme kak (U3HKO-
xuMuyecknii npouecc. PactBopsl. CriocoObl MPHUrOTOBIEHUS pacTBOpoB. PacTBopumMocTs. MaccoBas
J10JIs1 paCTBOPEHHOI0 BeulecTBa. IIpenenbHo fomyCcTUMbIE KOHIEHTPALMHU U UX UCIIOJIb30BAHUE B OLIEHKE
sKojorndyeckoi Oe3omacHoctu. Kiaccudukanus nucnepcHbIx cucreM 1o cocraBy. CTpoeHue u
(dakTOpsl YCTOMYMBOCTH AMCIEPCHBIX CHCTEM. Pacro3HaBaHHe HMCTHHHBIX PAcTBOPOB, KOJUIOMIHBIX
pacTBOpOB M TpydoaucnepcHbIXx cucteM. CTpoeHne MHLEIbl. PaccenBanne cBETa MpU MPOXOXKICHUN
CBETOBOIO ITyYKa 4epe3 ONTHUECKU HEOIHOPOIHYIO cpeny (3ddexra Tunnans).

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUi Ha PpacTBOPBI, UCIIOJIb3yEeMbIE B OBITOBOM U
IPOM3BOJICTBEHHOH JEATEIbHOCTH YeJIOBEKa, C MO3UIMHA 3KOJIOrHYecKoil 0€30MacHOCTH MOCIEACTBUI 1
rPaMOTHBIX PELIEHUN MTPOOIIEM, CBA3AHHBIX C XUMHUEH.

Tema 6.2. OcHoBHOe coJep:kaHue 2 OK 01
HccnenoBanue OK 02
— []
CBOFICTB PacTBOPOB JlaboparopHble 3aHATHANS 2 OK 04
JlabGopaTtopHast pabota «I[IpuroroBieHue pacTBOpoOB». [IK 1.3
[TpuroTtoBneHne pacTBOPOB 3aJaHHON (MaccOBOM, %) KOHIIEHTpAIMU (C MPAKTUKO-OPHEHTUPOBAHHBIMU 5
BOIIPOCAMH) U OTIpeIeNICHUE CPeIbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha MPUTOTOBIICHUE PACTBOPOB.
CamocrosiTeibHas padora Ne7.Perienue 3a1a4 Ha IPUTOTOBJICHHE PACTBOPOB 2
IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (coaep:KaHne MPUKJIATHOTO MOTYJIs)
Pa3zpnen 7. XuMmus B ObITY U IPOM3BOACTBEHHOM /1eATEJIbHOCTH YeJI0OBEKA 10 OK 01
OK 02
Xumus B ObITY U OcHOBHOe coep:kaHue 6 OK 04
MIPOU3BOICTBEHHON
T 6 OK 07
JESATSIIEHOCTH eopeTHYECKOoe 00yUeHHe 2
YeJI0BEKa IIK 1.1
[Ipumenenne B OBITY Pa3IMUHBIX 3JIEKTPOIUTOB U UX UCIOIB30BAHUE JIJISI U3TOTOBIECHUS! HCTOYHUKOB 9 K 1.3

TOKa pa3HOro Ha3HaueHus (aBTOMOOWJIbHBIE aKKyMYJSTOPBI M pa3iuuHble BuAbl Oartapeit). Cdepbl
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npuMeHeHHs. OCHOBHbIE MeEpbl IPEJOCTOPOKHOCTH C  BEIIECTBA, CIIOCOOHBIMH IPOBOIUTH
ulekTpuueckuil Tok. CrocoObl YTHWIIM3aLMM XMMUYECKUX HCTOYHUKOB »Hepruu. Pomp xumuum B
oOecreueHUn HKOJOIMYEeCKOW, »HepreTuueckoid Oe3omacHoct. IIpaBmia noucka u  aHamusa
XMMHUYECKOH HHGpOpMAaLMU U3 pa3iMyHbIX MCTOYHUKOB (HayyHas M y4yeOHO-HayuyHas JIMTepaTypa,
CpeacTBa MaccoBoW MH(pOpMaLuH, ceTh IHTEepHET)

HpaRTn'{ecmle 3aHATHUHSA

IpakTnyeckoe 3ansaTue Nel(.Onenka nocnencTBUs OBITOBON M MPOU3BOACTBEHHOM JI€ATEIILHOCTH
YeJI0BEKa C MO3ULHUI 3K0JIIOrHYecKoil 0€30MacHOCTH.

BrImonHeHe XUMUYECKOTO IKCIIEPUMEHTA B IIOJTHOM COOTBETCTBHH C IIPABHIIAMU OE30ITACHOCTH.
Habmronenue, gukcaius 1 onucaHue pe3ylbTaToB MPOBEACHHOT0 dKcniepuMenTa. Kputndeckas oneHka
JIOCTOBEPHOCTH XMMHUYECKON MH(GOPMAIINH, IOCTYHAIONIEH U3 PA3HBIX HICTOYHUKOB.

I[IpakTuyeckoe 3ansaTue Nell.[lneHounble JIEKTPOU3OIAIMOHHBIE MaTepualbl. CocTaB, CTPOCHUE,
cBoiicTBa. [IpakTnueckoe npumeHenre. HoBbie TEXHOIOTMU JadbHENIIETO COBEPIIEHCTBOBAHUS
MOJIMMEPHBIX MAaTEpUasOB.

[Touck mHbOpMaIMK U aHAINU3 KEHCOB O MPUMEHEHHH XUMUYECKUX BEIIECTB U TEXHOJOTUH C y4eTOM
Oynyuieit mpohecCuoHaTbHOM NS TEIbHOCTH.

3amuTa:IIpencraBnenue pe3yabTaToB pelieHus: KeHCOoB B popMe MUHU-/I0KIa/1a C Mpe3eHTaluein

CamocrtositenbHas padora Ne§.Coznanue npe3eHTauu 1no reme: « XUMHs B ObITY.
Poip xuMun B )KW3HU YEJTOBEKA)

IIpomeskyTouHas arTecTauus Mo AucuunanHe (auddepeHIUPOBAHHBIH 3a4eT)

Bcero

90
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1.3. MexaucuuniuHAPHbIA MOIX0

B cootBerctBHE co PI'OC COO n ®I'OC CIIO OCHOBHBIMH IIOAXOJAMH B
IIPENOJABAHUY TUCLHUTIIINHBI SIBIISIOTCS:

1. CucTeMHO-AEATENBHOCTHBIM MOAXOA - 3TO HHTErpalys CHUCTEMHOIO H
JESATEIIbBHOCTHOTO IOJIXO/I0B, I/I€ LI€b, METO/INKA 00YUEHMSI ONPEAEIISIFOTCS C MO3ULIUN
CHUCTEMHOTO IIOJIX0/1a, a ACATENBHOCTHBIN MOIXO0J PACCMATPUBACTCS KaK MHCTPYMEHT
JOCTH>KECHHUSI LICIIH.

2. KoMIeTeHTHOCTHBIN MOAXOA - 3TO MPUOPUTETHAST OpUEHTALMs 00pa30BaAHMS
HA €ro pe3yapTaThl: (opMHpoBaHHME HEOOXOAMMBIX  OOMICKYJIBTYPHBIX |
npo(heCcCHOHANBHBIX KOMIIETEHIIUH, CaMOOMNpEIEICHUEe, COLUANN3AINI0, PAa3BUTHE
WHIUBUYAIBHOCTH U CAMOAKTYJIN3ALHIO.

MexIucuuIuMHapHbpld MOAX0A K 0TOopy conepkanus aucuuruinasl OJ].12
Xumus ¢ yderoM mnpodeccuonanbnoi HampasineHHoctu [IIIKPC mpencraBnenst B
Tabimmuax 1 u 2.

MexauCIUIUIMHAPHOCTD peanusyercs qyepes MEXIMCLUIUINHAPHBIE
(MEXIIpeIMETHBIE) CBS3U PA3HOTO THUIIA U MPOSIBISIETCS B CIOCOOHOCTH 00y4YarOIUXCsl
y4acTBOBaTh B PEIICHUN KOMIUIEKCHBIX 3a7a4.

MeXaUCIUIUIMHAPHBIE CBSA3M IMPEIOJIAraloT B3aUMHYK) COTJIAaCOBAaHHOCTH
nporpaMM Y4eOHBIX AMCHUUIUIMH U KypcOB, OOYCIIOBJICHHYIO XapaKTe€poM HayK H
JUAAKTUYECKAMH LETSIMU.

[IpeeMcTBEHHOCTh OOpa3oBaTEIBHBIX PE3YyJbTATOB 00I1€00pa30BaATEIHHOM
MOJITOTOBKM 00€CTIEYNBAETCS:

MEXKIUCIMUIUIMHAPHBIM TIOAXO0JI0OM K OTOOpY coJiepkaHus 0011e00pa3oBaTeIbHOM
mucuuiuingbl (ganee OIT) ¢ yuerom npodeccrnonansHoil HanpasieHHocTH [TTTKPC;
uHTerpanueit OIl ¢ rucuuniIMHaMu U KypcaMu o011eo0pa3oBaTeaIbHOTO HUKIIA.

WNuTeHcudukanus y4eOHOro mpoliecca AOCTUTAETCS 4epe3 MHTErpUpOBaHHBIC
sansTus ¢ OIl u kypcamu o6mieo0pazoBaTenpbHOro MuKia (Tadnuma 1).
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ITpunoxenune Nel

MeXIuCIUIUTMHAPHBINA TTOX0 K 0TO0pY conepkanus auctumiuabl O.12. Xumus ¢
yaeTtoM rnpodeccuonanbaoi HanpasiaeHHocTr [TTIKPC

Tabmuma 1.
HanMenoBaHue Tem Oopa3zoBaTeJibHBIE Bup 3ansarus. O0bem| HammenoBanue mucuuming |(Oobem
o0meodpa3oBarenbHoii | PesynbTatei(OK) | Bun gestenbHocTtu |4acos oA, O11, MM (MIK). 4acoB
AUCHUIIJINHBI (yKa3aTb KOIbI oﬁyqammnxm HaumMmeHoBaHue TeM
00pa3oBaTeJbHBIX 001meo0pa3zoBaTeIbHOM
pe3yJbTATOB) JTUCIHHMIIINHBI
OJl. 12 Xumus OK 01, OK 02, TeopeTuueckoe 2 |OJ. 04 OGmiecTBO3HAHKE 2
Tema 1.2 Ilepuoauueckas OK 04 Tema Hayka un
CUCTEMA XUMUYECKUX o0Opa3oBaHue B
anemenToB J[.H. COBPEMEHHOM MUPE
Menpeneesa.
OU. 12 Xumus OK 01, OK 02, [IpakTuueckoe 2 |OM. 05 I'eorpadus 2
Tewma 3.2.Metamisbl. OK 04, OK 07 Tema I'eorpacdus otpacneii
Oo6ume ¢puznyeckue u BTOPHYHOMN Cephl
XUMHUYECKHUE CBOKCTBA MHPOBOI'0 XO035IICTBa
MeTaiioB. CiocoObl
MIOJTyYEHUSI.
Ol. 12 Xumus OK 01, OK 02, [IpakTHrueckoe 2 |OJ. 13 buomnorus 2
Tema 2.1YpaBHeHus OK 04, OK 07 Tema OOMeH BeliecTB 1
OKHUCJICHUS- MpEBpAIlICHUE SHEPTHH B
BOCCTaHOBJICHUSI. KJIETKE
OU. 12 Xumus OK 01, OK 02, Teopetuueckoe 2 |OM. 13 buonorwus 2
Tema 7.1 Hoseiimre OK 04 Tema Bnusinue
JOCTH>KEHHS] XUMHYECKOU JeATEIbHOCTH YEJIOBEKA Ha
HayK{ U XUMHUYECKOU ouochepy
TEXHOJIOTHH.
OJl. 12 Xumus OK 01, OK 02, [IpakTrueckoe 2 |OH. 07 (y) Marematuka 2
Tema2 2 Teopus OK 04 Tema YpaBHeHus u
AIEKTPOJIUTUYECKON HEpaBEHCTBA
JUCCOIMAIUY.
OJ1. 12 Xumus OK 01, OK 02, Teopernueckoe 2 |OM. 11(y) ®usuka 2
Tema 6.1PacTBOpenue kax OK 04 Tema Hcnapenue u
(U3UKO-XUMHUECKUN KOHJICHCAIIUA.
npouecc. PacTBopsl. Haceimennsiit nap u ero
CriocoObI TPUTOTOBICHUS CBOicTBa. AOCOTIOTHAS U
pPacTBOPOB. OTHOCHUTEJIbHAS BIIAYKHOCTh
BO3/yXa
OJ. 12 Xumus OK 01, OK 04 2 |OA. 11(y) ®uszuka 2
Tema 5 CkopocTb Teopernueckoe Tema OcHOBHBIE

XUMHUYECKHX PEAKIUN.
XHUMUYECKOE PaBHOBECHE

10JIOKEHUSI MOJIEKYJISIPHO-
KMHETUYECKON TEOpHUH.
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OJ. 12 Xumus OK 01, OK 02, Teopernueckoe OJ. 1 Pycckuii A3bIk

Tema 4.3 OK 04 Tema S3bIK Kak cpeaCTBO

buooprannueckue oOmIeHNs

coequnenus. [Ipumenenue

1 OMOJIOTHYecKas pojib

YTJIEBOJIOB.

O/. 12 Xumust OK 01, OK 02, Teopernueckoe O/l. 10 OBX

Tema 4.3 Poin OK 04, OK 07 Tema 310poBbe U

OpraHU4YeCKOM XUMHH B 3JI0pOBBII 00pa3 KU3HU

perieHuu IpoodiemM

SHEPreTUYECKON

0e30IaCHOCTH, B

pa3BUTHUU MEAUIIUHBI,

CO3/IaHUU HOBBIX

MaTepuasoB

OJ. 12 Xumus OK 01, OK 02, [IpakTuueckoe OJ. 09 ®uznyeckas

Tema 3.1 Ilpenmer OK 04 KyJIbTypa

HEOPraHUYeCKOu Tema CoBepIiieHCTBOBaHUE

xumun. Kiaccudukarmus TEXHUKH OPOCKOB MsYa:

HEOPTraHUYECKHUX OpOCKH B KOp3UHY ABYMA

BEILICCTB. pyKaMi OT IpyaH, OLHO
PYKO#1 OT 1J1e4a, IByMSs
pYyKaMH CBEpXY, C
OTCKOKOM OT II[UTa — HA
MecCTe

OU. 12 Xumus OK 01, OK 02, Teoperuueckoe OJ. 03 Uctopus

Tema 3.2. MeTamnsbl. OK 04 Tema HauanbsHblil ieprot

OO6mue puznyeckue u Benukoit OteuecTBeHHON

XMMHYECKHUE CBOMCTBA BOWHBI

MeTaiioB. CriocoObl

MOJTyYEHUSI.

OJ. 12 Xumus OK 01, OK 02 Teopernueckoe O/Jl. 08 Un¢popmaTuka

Tema 1.1.CoBpemeHHas
MOJIeTIb CTPOCHHUSI aTOMa.
CHUMBOJIMYECKHUH SI3BIK
XAMHM.

Tema MonenupoBanue
pa3IMYHBIX IPOLECCOB B
cpelie MporpaMMHUpPOBaHUs
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[TpodunpHas HaPABICHHOCTH JUCITUTITHHBI

Tabmura 2.
HaunmenoBaHue Tem Oo0pa3oBaTeJibHbBIE Bup 3ansarus. O0Bem HaumeHnoBaHue O0bem
001eo0pa3oBaTebLHOI Pesyastatei(OK) | Buj nesitesibHoCTH 4acoB JMCHUIINH Yacos
AMCHUIIMHBI (yka3aTh KOIbI odyyaromuxcst oA, O11, MM (MIK).
o0pa3zoBaTeJbHBIX HaumeHoBaHMe TeM
pe3yJabTaToOB) 001eo0pazoBaTe/LHOI
JTUCHMIIINHBI
OJ1 12 Xumus OK 01 Teopernueckuii 2 OI1.02 2
Tema 7.1 Ilpumenenue B ObITY OK 02 DJeKTPOTEXHUKA
Pa3IMYHBIX AJIEKTPOJIUTOB U UX OK 04
Temal.lDnexTpuuecka
HCII0JIb30BaHUE JUTSt OK 07
sl DHEPTHUsl, €€
M3TOTOBJICHUS HUCTOYHUKOB K 1.1 .
CBOMCTBA U
TOKa pPa3HOr0  Ha3HA4YCHUS. K 1.3
MPUMEHEHUE.
Cdepsr MIPUMEHEHUS.
Crioco0sl nostyueHus,
OcHoBHbIE Mepbl
nepenayu u
MPEI0CTOPOKHOCTH c
HCIIOJIb30BaAHUS
BEIEeCTBa, CIIOCOOHBIMHU 4
N AIEKTPUYECKON
MPOBOJUTH AIEKTPUUECKUN
SHEpPruu
TOK.
Ol 12 Xumus OK 01 [TpakTraeckwuii 2 MJTK.01.03 OcHoBsI 2
Tema 7.2.0H€HKa NOCIeACTBUA OK 02 T
OBITOBON M TPOM3BOCTBEHHOM OK 04 SKCILTyaTauuu 1
ACATENBHOCTH  4eNoBeKa ¢ OK 07 0BCITy KUBaHHUE ST,
HO3ULINHI 3KOJIOTHUYECKOH [IK 1.1 06opy10BaHUS
0€30IMacCHOCTH. IK 1.3
Nzydenue ciocoboB
3aIIUTHI
0o0opyaoBaHus OT
BO3JECHCTBUS
OKPYXAaIOIIEH Cpeabl
O/l 12 Xumus OK 01 [TpakTnyeckuit 2 OI1.02 2
Tema 7.3. OK 02 DIIEKTPOTEXHUKA
[Inenounsie OK 04
TemalIpoBogHuKM 1
AIIEKTPOU3OJISIIIHOHHBIC OK 07
TIUPJIEKTPUKU B
Matepuainsl. CocTas, CTpOEHHE, IIK 1.1
N AIEKTPUUYECKOM T10JIe
CBONCTBA. [IpakTrueckoe K 1.3
MIPUMEHEHUE. HogBele
TEXHOJIOTHU JlaJIbHEUIIIeTO
COBEPILIEHCTBOBAHUS

IMOJIMMCPHBIX MaTCPHaAIOB.
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3. YCJIOBUSI PEAJTU3AIIAU ITIPOT PAMMBI OBIIIEOBPA3OBATEJLHOM
T CHUIIIAHBI

3.1.0cHamieHue y4eOHOT0 KaOUHeTa
JUist  peanuzanuy  NporpaMMmbl  YYEOHOW  AMCIHUIUIMHBI  MPETyCMOTPEHBI
CeNyIolMe CIeluajIbHble IOMEUICHUS, OCHAIllEHHbIE Yy4yeOHOW MeOenpio U
CpelCcTBaMU OOyUYCHUSI:
Y4eOHplii KaOMHET XUMHH, OCHAIICHHBI O00OpynOBaHUEM (HATJISAHBIMU
TOCOOHSIMU):
- IOCA/I0YHBIE MECTAa MO KOJMYECTBY 00yUaIOUINXCS;
- pabouee MeCTO MpenoaaBaTelis;
- KOMIUIEKT Y4eOHO-HaTJISIHBIX TTOCOOUIA;
- KOMIUJIEKT 3JICKTPOHHBIX BUJIEOMATEPUAIIOB;
- 3a/IaHUS 111 KOHTPOJIbHBIX PadoT;
- npo¢eCCUOHAIBHO OPUEHTUPOBAHHBIC 3aaHUS;
- MaTepuaisl s aud3ayerTa;
-Ha0OPBI MIAPOCTEPKHEBBIX MOJIETIEH MOJIEKYT;
- MOJIEJIN KPUCTAITMYECKUX PEIIETOK;
-KOJIJIEKIIMH MPOCTHIX U CIIOKHBIX BEHIECTB M KOJUICKIIMH TOJTUMEPOB;
-KOJUICKIIUSI TOPHBIX MTOPOJT U MUHEPAJIOB;
-tabnuia MeHneneena;
-KOMIUTEKT TaOJIUIT IO XUMHUU;
-KOMILJIEKT TaOJIUII 0 HEOPTaHUYECKOW XUMUH;
-KOMILJIEKT TaOJIUII 0 OPTaHUYECKON XUMUU;
-KOMILJIEKT TaOJIUII 10 XUMUYECKUM MTPOU3BOJICTBAM;
-KOMIUIEKT TOPTPETOB YUEHBIX-XUMHUKOB;
-y4eOHbIe QUIBbMBI, IIUGPOBBIE 00PA30BATENBHBIE PECYPCHI.

TEXHUYECKUMU  CPEICTBAaMH  OOy4YCHUS: KOMIIBIOTEp €  yCTpOMCTBaMH
BOCIIPOU3BEAEHUSA 3BYKA, IPUHTEP, MYJIbTUMEANA-TIPOCKTOP C SKPAHOM

3.2. UnpopManmoHHOe o0ecnevYeHne pean3auy NporpaMmmabl

1. Ins peanuzanuu nporpaMmbl OMOIMOTEUHBIN (OHT 00pa30BaTENbHON OpraHu3aluu
JIOJKEH UMETh TeUaTHBIC W/HIIN AJIEKTPOHHBIE 00pa3oBaTebHbIE U HH()OPMAIIMOHHBIE
pecypchbl, pEeKOMEHIOBaHHBIE Il MCIOJIb30BaHUsI B 00pa30BaTEIbLHOM IPOIIECCE, HE
CTapIe MsITH JIET C MOMEHTA U3JaHusl.

2. Pekomenayemble I€UaTHBbIC W3JAaHUA 10 peaau3aluu  0011e00pa3oBaTeIbHOM
JTUCIUTUIMHBL TIPEJCTaBICHB B METOJMYECKHX PEKOMEHJIAIMAX IO OpraHu3aluu
oOyJeHwus.
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IMeuaTHble U3AHNUS U DJIEKTPOHHbIE U3IaHUSA

Ocnoenas numepamypa:

1.Ky3nenosa, H. E. Xumus. ba3zosesiit yposens. 11 knacc: yueOnuk / H. E. Ky3nernona,
A. H. JleBkun, M. A. Illatanos. - MockBa: M3narensctBo "I[Ipoceemienne", 2022. -
240 c. - ISBN 978-5-09-099557-3. - Tekcr: oanexkrponnbii. - URL:
https://znanium.com/catalog/product/1928335  (mara oOpamenus: 29.05.2023). —
Pexxum nmoctyma: 1o momucke.

2.T'abpuensH, O. C. Xumus. bazossiit ypoBensb. 10 kiacc: yueonuk / O. C. ['abpuensa.
- 5-e 3., nepepaboranHoe - Mocksa: U3znarensctBo "IIpoceemnienue”, 2022. - 192 c. -
ISBN 978-5-09-099538-2. - TexcrT: AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1928190  (mara oOpamenus: 29.05.2023). —
Pexxum nocrymna: mo nmogmnumcke.

3.I'abpuensu, O. C. Xumust. bazoserit yposensb. 11 kimace: yueonnk / O. C. ['abpuensa.
- 8-e u3n., crepeotuniHOE - MockBa : M3narensctBo "[IpocBemenne", 2022. - 224 c. -
ISBN 978-5-09-099539-9. - TexcrT: AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1928221  (mara oOpamenus: 29.05.2023). —
Pexxum noctyma: 1o momucke.

4. Kypun, A. A. Xumus. 10-11 knacc. bazoBbiii ypoBenb: yueonuk / A. A. XKypuH. -
Mockga : U3znarenbctBo "[IpocBemenue”, 2022. - 176 ¢. - ISBN 978-5-09-099535-1. -
Texkcr : snekrponnsi. - URL: https://znanium.com/catalog/product/1928204 (nara
obpamenus: 29.05.2023). — Pexxum Jtoctyna: 1mo moamucKe.

JlonosiHuTEILHbIE UCTOYHUKM:

1. Xumus. 11 xnacc. YraoyOn€nuslii ypoBenb: yueOHuk / O. C. I'abpuensn, U. T.
OctpoymoB, C. A. CnagxoB, A. H. JléBkun. - MockBa : MW3marenbCcTBO
"IIpocBemenue", 2022. - 432 c. - ISBN 978-5-09-099550-4. - TekcT: 3MeKTpOHHBIH. -
URL: https://znanium.com/catalog/product/1928233 (mara oOparmienus: 29.05.2023).
— PexxuMm noctymna: mo noamnucke.

2.I'abpuensn, O. C. Xumusa. 10 kmacc. YruyOonéHusii ypoBeHb: yueOHuk / O. C.
Nabpuensn, M. T. OctpoymoB, C. A. CnagkoB. - MockBa: HW3gaTenbcTBO
"IIpocsemenue"”, 2022. - 400 c. - ISBN 978-5-09-099549-8. - TekcT: 2J€KTPOHHBIH. -
URL.: https://znanium.com/catalog/product/1928192 (nara obOpamenus: 29.05.2023).
— PexuMm nocrymna: o noanucke.

3.AndunorenoBa, M. B. Xumusi: y4eOHUK ¢ TMPAKTHUKYM IS CPEIHETO
npodeccuonansHoro obpazosanusi / M. B. Audunorenona, A. B. babkos, B. A.
[TonkoB. — 2-e m31., uctp. u aon. — Mocksa : M3natensctBo FOpaiit, 2023. — 291
c. — (ITlpodeccmonansuoe obpazoBanme). — ISBN 978-5-534-11719-6. — Tekcr:
anekTpoHHb  //  OOpa3zoBarenbHas miatrdopma FOpaitt [caiit]. — URL:
https://urait.ru/bcode/513807 (mara oOparienus: 05.06.2023).

4 Huxkonbsckuii, A. b. Xumusi: y4eOHMK U TPAKTUKYM JJIS  CPEIHEro
npodeccuonansuoro odpazosanus / A. b. Huxkonbckuii, A. B. CyBopoB. — 2-¢ u3n,.,
nepepad. u gom. — MockBa : WMsmarensctBo FOpaiit, 2023. — 507 c. —
(ITpodeccuonanvuoe obOpazoBanme). — ISBN 978-5-534-01209-5. — Tekcr:
anekTpoHHbii  //  OOpaszoBatenbHas minatdopma IOpaitit  [caitit]. — URL:

https://urait.ru/bcode/513537 (marta obpamenus: 05.06.2023).
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https://znanium.com/catalog/product/1928335
https://znanium.com/catalog/product/1928190
https://znanium.com/catalog/product/1928221
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https://znanium.com/catalog/product/1928233
https://znanium.com/catalog/product/1928192
https://urait.ru/bcode/513807
https://urait.ru/bcode/513537

5.Xumusi : yueOHHMK Il cpenHero mnpodeccruoHanbHoro obpazoBanus / 0. A.
Jle6enes, I'. H. ®aneeB, A. M. T'ony6es, B. H. [llamoBan ; mox oGmieit penakmueit I
H. ®aneesa. — 2-e uzn., mepepad. u non. — Mocksa: M3gatensctBo FOpaiit, 2023. —
431 c. — (ITpodeccuonanbuoe oopazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr:
anekTpoHHbI  //  OOpaszoBarenbHas mnatdopma IOpaitt  [caiit]. — URL:
https://urait.ru/bcode/513073 (mata ooparienus: 05.06.2023).

6.I1yzakoB, C. A. Xumusa. 11 knacc. Yriuyonéuueiii ypoBenb : yueOHuk / C. A.
[TyzakoB, H. B. Mammuuna, B. A. IlonkoB. - 3-¢ u3a. - Mocksa: M3matenbcTBO
"IIpoceemenue"”, 2022. - 320 c. - ISBN 978-5-09-099543-6. - TekcT: 37€KTPOHHBIN. -
URL: https://znanium.com/catalog/product/1928223 (mara oOpamienus: 29.05.2023).
— Pexxum o

7.I'yceBa, E. B. Xumus qst CI1O: yaeOHO-MeTouuecKoe mocodue: B 2 yacTsax. YacTb
1 / E. B. I'yceBa, M. P. 3uranmmna, /[. . Kynukonsa. - Kazans: KHUTY, 2019. - 168
c. - ISBN 978-5-7882-2792-4. -  Tekct: onekrponnbii. -  URL:
https://znanium.com/catalog/product/1899344  (mara o6Opamenus: 09.03.2023). —
Pexxum nocrymna: mo nmoamucke.

IleyaTHble U3KaHUA

1.I'abpuensn, O.C. Xumus nans mpodeccuil M CHEUATBHOCTEH TEXHUYECKOTO
npoduisa: yuebnuk / O.C. T'abpuensn, U.I'. OctpoymoB. — 6 —e usn., crep.- M.:
M3natensckuii nieHTp «Axamemus», 2017.-272 c.- ISBN 978-5-4468-5991-7.-TekcT:
HEMOCPEICTBEHHBIN.

2. Xumust s ipodeccuil U crnenuaibHOCTEH TeXxHuueckoro npoduis: [IpakTukym:
yue6. mocodue / O.C. I'abpuensn, N.I'. Octpoymos, C.A. Cnagkos, H.M. [{opodeena;
nox pen. O.C. INabpuensna. — 6 —e uzn. - M.: M3matenbCkuil MEHTp «AKaJaeMHs»,
2017.-304 c.- ISBN 978-5-4468-4807-2.-TekcT: HENmOCpEACTBEHHBIM.

3.Xumus s npodeccuil U cnenuanbHoCTe TexHuyeckoro npoduis: [Ipaktukym:
yue6. mocodue / O.C. I'abpuensn, N.I'. Octpoymos, C.A. Cnagkos, H.M. [lopodeena;
noa pea. O.C. I'abpuensna. — 5 —¢ u3n. - M.: M3marenbckuii EHTp «AKaaeMus»,
2016.-304 c.- ISBN 978-5-4468-4807-2.-TekcT: HEnmocpeaCTBEHHBIH.

HuTepHeT pecypcsbl:

1.http://qotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Uudopmarnmonnsie  Martepuansl 00  onuMmnuagax: MOCKOBCKOM  TOPOJICKOM,
Bceepoccniickoii,  Menaeneesckor,  MexayHaponnou.  IIpuBenaensl  3amauu
TEOPETUYECKUX M ODKCIEPUMEHTAIBHBIX TYpPOB, MOJIPOOHBIC PEIICHUS, CHOUCKH MU
dboTtorpaduu nodbenutenei.

2.http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

CuctemMa JUCTAHIIMOHHOTO OOy4YeHUs, HampaBjcHHAs B TMEPBYK oOdYepeab Ha
MOJITOTOBKY K OJIMMITHAZAM BCEX YPOBHEW — OT LIKOJIBHBIX 10 MEXTyHApOHOM.
3.http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Toptan mo HanorexHojorusM. OCHOBHas 11eJIb — pa3BUTHE 0Opa30BaHMS B 00JaCTH
HAHOTEXHOJIOTUH M MOATOTOBKA K MHTEPHET-0JIUMITHAIE 110 HAHOTEXHOJIOTHSIM.
4.http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cripaBouHas mH(pOpManus 0 XUMHYECKUX dJIEMEHTaX M MX CBOMCTBaX (Ha
AHTJIUHACKOM SI3BIKE).
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5.http://gotourl.ru/4792 (http://periodictable.ru/)

PyccKOs3BIUHBIN CalT O CBOMCTBAX XMMHUYECKUX JJIEMEHTOB.

6. https://hvsh.ru — XypnHan «Xumus B mIKose.
7.https://postnauka.ru/themes/chemistry — nexuuu o xumun Ha caiite [TocTHayka.
8.http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-nionynsipHblii  TPOEKT «DJIEMEHThl OosblIoN Hayku» (du3nka, XUMUS,
MaTeMaTrKa, aCTPOHOMMSI, HAyKH O >KM3HU, Hayku o 3emuie). HoBocTH Hayku, KHUTH,
Hay4YHO-TIOMYJISIPHBIE CTaThU, JEKINH, SHIIUKIIONEIUH.

9.http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHO-nIomyssipHOro *)ypHana «llorenuman». XKypuan usgaéres ¢ 2005 r., ¢
2011 r. — pazgen «Xumus».

10.http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT Hay4HO-TIOMYJISIPHOTO JKypHaJIa «XuMus U xKu3Hb». XKypHan uznaércs ¢ 1965 r.
11.http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITast 3MEKTpOHHas OuOIMOTEeKa XuMudeckoro moptana «Chemnet», comepKut
yuyeOHble M HH()OpPMALMOHHBIE MaTepuaibl i1 IIKOJIbHUKOB M  YYUTENEH.
11.12.http://gotourl.ru/7180 (https://www.lektorium.tv)

HexomMmepueckuii cailT OHJAliH-00pa30BaHUA, COACPKUT MHOTO HHTEPECHBIX
0o0pa30BaTeNIbHbIX KypCOB U BUACOJIEKUUN AJIs IIKOJbHUKOB, CTYJACHTOB U yUUTENEH.
EcTb HECKOJIBKO KYpPCOB 10 XUMUHU.

13.http://orgchemlab.com/

CaliiT, NOCBAIIEHHBIN IPAKTHUECKOM paboTe B 1ab0opaToOpuu

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUS
OBIIIEOBPA3OBATEJBHOM JUCIUIIJIMHBI

KOHTpoJb U OLIeHKa Pe3yNbTaTOB 00YUYEHHUS! OCYIIECTBIISIETCS MPENOAABAaTENIEM B
mpoliecce MPOBEACHUS MPAKTUYECKUX 3aHATUN U J1a00paTOPHBIX PabOT, TECTUPOBAHUA,
a TaKXe BBIMOJHEHUS OOYYArOUIUMUCS WHIUBUIYAIbHBIX 3aJaHUi, TPOEKTOB,
uccienoBaHuii. Pe3ynbraThl OOyueHHS OMNPENENSIOT, YTO OOYyYarolIUecs JOJKHBI
3HaTh, IOHUMATh U JEMOHCTPUPOBATH MO 3aBEPIICHUU U3YUYCHUS JUCLIUILINHBL.

Jnst popMupoBaHusi, KOHTPOJIS M OIEHKH PE3YJIbTaTOB OCBOCHUS Y4eOHOM
JUACLUIUIAHBI WCIIOJB3YETCSl CUCTEMA OLICHOYHBIX MEPOIPHUITUH, IMPEICTABISIOIAS
co00i1 KOMITJIEKC Y4EOHBIX MEPOIPUITHIA, COTIIACOBAHHBIX C pe3yJibTaTaMU O00y4YeHHUs
u chopmynupoBanHbix ¢ yduetom DPI'OC COO (mpeameTHblE pPe3yibTaThl 10
mucuuruinie) u @I'OC CIIO.

Koa u nHanmeHoBanue Pa3znen/Tema Tun oreHOYHBIX

¢dopmupyembIx MepONpUusTHI
KOMIIeTEeH LIl

OK 01. Beibupats cioco0sl P1, IT-o/c Juarnoctuueckas pabota

perieHus 3ana4d P2, IT-o/c Kontponbnas padota

npodeccnoHaNbHOMI P3,11-o/c CamooneHKa U B3aMMOOILICHKa

NEATEIIbHOCTH IIPUMEHUTEIILHO P4,11-o/c [Ipe3eHTanyss MUHU-TIPOEKTOB

K pa3Iu4YHbIM KOHTEKCTaM P 5, I1-o/c VY CTHBIN ¥ IMCBMEHHBIN OIIPOC
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OK 02.Mcnonb3oBaTh
COBPEMEHHBIE CPE/ICTBA TIONCKA,
aHallM3a U UHTEePIIpEeTalun
nHpopManuu, u
UH(OPMAIIMOHHBIEC TEXHOJIOTUN
JUTSL BBITTOJTHEHHMS 33149

P1,Temal.1,1.2,1.3,1I-
o/c

P 2, Temn 2.1, 2.2, 2.3,
2.4,2.5,11 -o/c

P 3, Temnr 3.1, 3.2, 3.3,
34,11-o/c

BSaHMOHeﬁCTBOBaTB u pa6OTaTB B
KOJIJICKTHUBC 1 KOMaHAC

npodeccnoHaTBEHOM P 4, Temn 4.1, 4.2, 4.3,
EATEIIHLHOCTH 4.4,4.5,]11 -o/c
PS5, Temnr 5.1, 5.2, 5.3, I1-
o/c
OK 04.2¢ddexTuBHO P1,Temal.2,1.3,I1-0/c

P2, Temsr 2.1,2.2,2.3,
2.4,2.5,11 -o/c

P 3, Temsr 3.1, 3.2, 3.3,
3.4,I1-o/c

P4, Temsr 4.1,4.3, 4.4,
4.5, 11 -o/c

P5, Temsr 5.1,5.2, 5.3, I1-
o/c

OK 07 CopeiicTBOBaTh
COXPaHCHHIO OKpY Karomien
cpebl, pecypcocOepeKeHHIO,
3¢ pexTHBHO  NEWCTBOBaTh B

‘-IpG?;BI:I‘IElﬁHBIX CUTyalusx

P1,Temal.2,1.3,I1-0/c
P2, Temnr 2.1,2.2,2.3,
2.4,2.5,11-o/c

P 3, Temsr 3.1, 3.2, 3.3,
3.4,I1-o/c

P4, Temb14.1,4.3,4.4,
4.5, 11 -o/c

PS5, Temsr 5.1,5.2, 5.3, 1I-
o/c

PesynbpraThl BBITTOJIHEHUS
y4eOHBIX 3aaHui
Pazpabotka Mapupyra

00pa30BaTEIFHOTO MTYTEIIECTBUS
[TpakTuyeckue paboThI

[TpomexyTouHas aTTecTanus
(BBITIOJTHEHUE 3aaHui A
nud3agera)

IIK 1.1 BeInonHATh CliecapHyIO
00paboTKy, IPUTOHKY U MANKy
JieTajel U y3JI0B Pa3IndHON
CJIO’KHOCTH B TIpoOLIecCCce COOPKH.

ITI-o/c P3, Tema 3.1, Tema
32, P 5, Tema 5.1, P7
Tema 7.1, Tema 7.2, Tema
7.3

IIK 1.3. BpiABIATE M yCTpaHATH
ne(eKTsl BO BpeMs dKCILTyaTalluu
o0Opy/noBaHUsl U TpPHU TNPOBEPKE
€ro B IPOLIECCE PEMOHTA.

IT-o/c

P 3, Temsr 3.1, 3.2,

P4, Temr14.1,4.3,44,P
5Tema5.1P 6.1, Tema
6.2

P7 Tema 7.1, Tema 7.2,
Tema 7.3

3amuTa 1a60paTopHON pabOThI
3aanus B TECTOBOM opme
Pemenue 3anau

BrinonHeHre MHANBUIYATEHOTO
MPOEKTA

Pabora B rpynmax
Brimosninenue
pabor
[IpakTUKO-OpHUEHTUPOBAHHBIE
TEOPETHUECKHUE 3aJaHuUs
[IpakTUKO-OpUEHTUPOBAHHBIE
pacyeTHbBIC 3aTaHUs
[IpakTUKO-OpUEHTUPOBAHHBIE
CUTYaI[MOHHBIC 3aJaHUS
3ammura KeicoB

MPAaKTUYCCKUX

Ouenka ¢GopMUPOBaHUS U PA3BUTUSA OOIIMX KOMIIETEHIIMM, JOCTHXKCHUS

00y4arOIIMMUCS

JJUYHOCTHBIX

pE3yNbTaTOB

OCYIICCTBIIACTCA

IIOCPEICTBOM

UHTEPIIPETALIMY PE3yJIbTaTOB HAONIOAECHUN 3a [JEATEIbHOCTBIO OOYyYarolMXCs B
IPOLIECCE OCBOEHUS OOIIEH KOMIIETEHIIMM, 3a aKTUBHOCTBIO B OCBOEHUHU Y4YEOHOH
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JUCHMIUIMHBl Ha 3aHATUAX, 32 OpraHU3alleil COOCTBEHHON Y4eOHOHM AesTeNbHOCTH,
HAJIMYUEM OTBETCTBEHHOCTH 3a pe3ylbTaT y4ueObl, MPUCYTCTBUEM KYJIbTYpPbI
notpebiaeHuss nHpopMaluK; aKTUBHOCTBIO YYacTUS BO BHEYPOUHBIX MEPONPUATHUAX
HNOJUCUUIUIMHE, COOJIIOIEHUEM JTHYECKUX HOPM OOIIEHUS NpU B3aUMOJAEWUCTBUU C
oOy4aromuMucs, NpernoAaBaTeNsIMU U C Y4ETOM HHBIX KpUTEpHUeB (cM.pasgen 2
paboueii [IporpaMMbl BocIIUTaHU).

[losyueHHble pe3ynabTaThl HAOMIOAEHUM YUYUTBHIBAIOTCS IPU  IPOBEIECHUU
KOMIUIEKCHOM OLIEHKH I10 3aBEPILIECHUI0 y4eOHOro roja.

[Tpunoxenue Ne2

TemaTuka HHAMBUAYAJIbHBIX IPOEKTOB MPOGeCCHOHATBLHOMI
HANPABJICHHOCTH
1.I'nObpuHbIe COTHEYHBIE KOJUIEKTOPHI
2.1lpuHuun paboThl aKKyMYJISITOPOB
3.ANbTepHATUBHBIC UCTOYHUKH YHEPTUU
4. lHHOBaIMK B pa3pabOTKE COTHEYHBIX 2JIEMEHTOB
5. Koppo3sus meTamioB ¥ ciocoObl 3alIUTHI OT KOPPO3HH
6. AmoMuHIN — MeTauT XX Beka
7. ATIOMHUHHIA 1 €ro cBapKa
8. CrinaBbl antoMuHMS. VICIIOIB30BaHUE UX B TEXHUKE
9. MeTtajuibl B )KU3HU Y€IIOBEKA
10. MeTanisl ¥ CIUIaBbl, UX CBOWCTBA U IPUMEHEHUE
11. Xumust Meu 1 ee COeMHEHHIM
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