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Pabouass mporpamma yueOHoWmucuumuuabl OJ[.12 Xumwusa paspaboranHa c
y4eTOM TPUMEpPHON pabodeld mporpaMmbl 0OOIIE00pPa30BATEILHON  TUCITUTIINHBI
«[IpumepHas pabouas nmporpaMma 0011€00pPa30BATENFHON AUCHUTUITMHBI XUMUS» IS
npodeccuoHanbHbIX 00pa30BaTeNbHBIX OpraHu3anuii (6a30BBI ypOBEHb, O0BEM —
724aca), yTBepxkAEHHON Ha 3acenannn CoBeTa MO OLIEHKE COJEpKaHUS U KayecTBa
IPUMEPHBIX PabouMX MporpamMMm oO0IIe00pa30BaTEIBLHOIO0 U €CTECTBEHHO-HAYYHOTO
IIUKIIOB cpeaHero npodeccuoHaabHoro oopazoBanus (mpoTokoa Ne 14 | ot 30 HOSIOps
2022 r.), Ha ocHOBE TpeOOBaHMM (efepabHOr0 rocyJapcTBEHHOr0 00pa30BaTeIbHOTO
CTaHJapTa CpeAHero oo1ero oopa3zoBaHusi, yTBEPKIEHHOTO NMPUKa3oM MuHUCTEpCTBa
obOpaszoBanus u Hayku Poccuiickori deneparuu (Munoopnayku Poccun) ot 17 mas
2012 1. Ne 413 (c u3MEHEHMSIMH B JICUCTBYIOIIEH penakiuu), ¢eaeparbHOTO
roCyapCTBEHHOTO0 00pa30BaTeIbHOIO CTaHAapTa CpPEIHEro MpOoQEeCCHOHATBHOIO
oOpa3zoBaHuUs o crnenuaibHoct15.02.16 TexHoJIOTHA
MAIIMHOCTPOEHMS, YTBEPKICHHOIO IIpukazoM MununcreperBa npocsemenus PO ot
14 wons 2022 r. N 444(c u3MEHEHHMSIMU U JIONOJHEHUSMH), TOJOKECHUM
dbenepanbHONO0pa30BATENLHON MPOrPaMMBI  CPEHEro 00IIero o0pa3oBaHUusi U C
YY4E€TOM TMOJIy4aeMOW CIEUUATbHOCTH CpPEJHEro Mpo(ecCHOHaIbHOTO O00pa30BaHUS
15.02.16 TexHonmoruss MAaIIMHOCTPOEHHUsI, YKPYIIHEHHas TpyIIla CIHECHHAIBHOCTH
15.00.00. MamuHocTpoeHue
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJILHOM JJUCHOUILJINHBI

1.1. MecTo AUCHUILVIMHBI B CTPYKType oOpa3oBaTelbHOH NpPOrpamMmbl
CIIO:

Oo6meo6pazoBatenpHas auctuminHa OJ[. 12 Xumus sBisieTcst 00s13aTeIbHOM
4acThlo / 4acThio, (OPMUPYEMOM ydaCTHUKaAMU OOpa30BaTEIbHBIX OTHOIICHHH,
oO1reoOpa3zoBaTenbHOTO KA o0pazoBarenbHoi mporpamMmbl CIIO (nanee — ITICC3)
B coorBerctBUU ¢ DPI'OC 1o cnemmansHOocTH  15.02.16 TexHoJiorus

MAIINHOCTPOEHMUSI.

VYuebnas nucuuruimHa OJ1.12 Xumus sBIsSETCS 4acThiO MPEAMETHOM 00J1acTH
«ectecTBeHHO — HayuHble mnpeaMersl» PI'OC cpemnero oOuiero oOpa3zoBaHus,
u3ydaetcs oOyvaronumucs B npeaenax ocsoenus [IIICC3 Ha 6a3e 0CHOBHOTO 00111eT0
oOpazoBaHUs Cy4eToM npodUIIbHON HaIPaBJICHHOCTH MOJTy4aeMOoro
npodeccuoHanbHOro o0pa3zoBaHus Mo yka3zaHHOU cnenuanbHocTu CIIO Ha 6azoBoM
YpOBHE.

PaGouass mnporpamma paspaboraHa B cooTrBeTcTBUM ¢  Konnenuuei
npenoAaBaHusi 001Ie00pa30BaTENbHBIX TUCIUIUIMH C YYETOM NPOQEeCCHOHATBHON
HAMpaBJICHHOCTH  MPOTPaMM  CPEIHEro  MpodeccHoHaIbHOro  00pa3oBaHUs,
peanu3yeMblx Ha 0a3e OCHOBHOTO oOmero oOpa3oBaHus (pacropspKeHHE
MunuctepcTBa npocseienus Poccutickoit @eaepamuu ot 30.04.2021 Ne P-98).

1.2. lean u mianupyembie pe3yJibTaThl 0CBOCHUS] JUCIUIIMH

1.2.1. Iean o0meodpa3oBaTeJJbHOM IMCHUIIIMHBI

OcHoBHO#l 1enbto uzydenus OJ.12 Xumwus sBusercs QOpMHUpPOBAHUE Y
0Oy4Jaronierocst MpeICTaBICHUs 0 XUMUYECKON COCTaBIISIONIEH €CTeCTBEHHO-HAyYHOU
KapTHUHBI MUpPa KaK OCHOBBI MIPUHSITHS PEIICHUN B )KMU3HEHHBIX U MPOU3BOJCTBEHHBIX
CUTYallUsIX, OTBETCTBEHHOTO NIOBEACHUS B IPUPOJHON CpEIE.

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

Ocoboe 3HaueHue  0OImIeOOpa3oBaTeNibHAST  JUCHUUIUIMHA  UMEET  TIpH
dbopmupoBanuu 06mux (OK) u npodeccuonansubix (I1K) koMmmereHuii.

[Ipunmun  npodeccHOHaIbHOM  HAMpaBJIEHHOCTH  00IE00pa30BaTENbHON
JTUCITUTIIMHBL PEATU3YETCS 4Yepe3 KOPPEISIIUIO MPEIMETHBIX, METANpPEAMETHBIX |
JUYHOCTHBIX  oOpasoBaTenbHbIX pe3ynbraToB PI'OC COO ¢ ofmumu U
npodeccuonanbabiMu  koMrieTeHIusIMH CIIO w BBeneHHS TeM MPOQECCHOHAIBHO
OpPUEHTHUPOBAHHOTO COJCPKAHMUS.

OcBoenue coneprxanus o01eoopazoBarenbHon quctuiuinabel OJ1.12 Xumus
o0ecreunBaeT JOCTIKEHUE 00YJaIONUMUCS CIEAYIOINX PE3YIbTATOB:



1.2.2. Ilnanupyemblie pe3yJabTAaThbl OCBOCHHA 001e00pa3oBaTeIbHON AUCHUILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO

Kox v HaumenoBanue

I[Inanupyembie pe3ybTaThl 0CBOCHHS THCIUIIIUHBI

(popmupyembIx
KOMIIeTeH Ui Oo6ume JMcuunIMHAPHbIE
OK 01. Boibupars B yacTH TPYA0BOIr0 BOCIIMTAHMS: - BIQJETh CHCTEMOHW  XHMHUYECKUX  3HAHMM, KOTOpas  BKIIKOYAET:

CIOCOOBI peleHus 3a1a4
npoeCcCUuOHATBLHON
JESTSIIbHOCTH
PUMEHHUTEIBHO K
Pa3IMYHbIM KOHTCKCTaM

- TOTOBHOCTH K Tpydy, OCO3HaHHUE
LIEHHOCTH MacTepCTBa, TPy 10J1t00ue;
- TOTOBHOCTb K aKTHBHOH J1€ATEIbHOCTH

TEXHOJIOTHYECKOM u COLIMAIbHOM
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh
WHULIMUPOBATb, MJIaHUPOBATH u
CaMOCTOSATENIbHO  BBITIOJHATh  TaKylO
JIEATEIIbHOCTD;

- UHTEpeC K pa3IMyHbIM cdepam

npodeccnoHaNbHOM e TENbHOCTH,

OBJianenue YHHBeEpPCAJIbHbIMU
Y4eOHBbIMH MO3HABATEJbLHBIMH
JNeHCTBUAMMU:

a) 0a30Bble JOTHYeCKHE JeliCTBHS:
- caMocCTOsITeNIbHO (opMynupoBaTh U

aKTyaJlIn3UpOBAThH npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE}
- yCTaHaBJIMBATh CYIIECTBEHHBII

MPU3HAK WJIM OCHOBAHUS ISl CPABHCHWS,
KIaccupuKauu U 0000IIeHNUS;

- ONpeleNATh LEeNH  ACSATEIbHOCTH,
3a1aBaTh IApaMETPbl U KPUTEPUM HUX
JNOCTHIKEHHS,;

- BBIABIAITH  3aKOHOMEPHOCTH U

OCHOBOIIOJIATAOIIME TOHATUS (XMMMUYECKUH DBJIEMEHT, aTOM, 3JIEKTPOHHas
o0oJiouka aroma, s-, p-, d-3JIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJEKYJa,
BaJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIIEHHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIM 00BEM, YIJIEPOAHBIN CKeJer,
(GyHKIMOHAIbHAs TPYIa, paguKal, U30Mepus, U30MEpPbI, TOMOJIOTUYECKHIM
psiA, TOMOJIOTH, YIJIEBOAOPOBI, KUCIOPOJ- U a30TCOAEpKAINE COEAUHEHHUS,
OMOJIOTMYECKH aKTHUBHBIE BelIeCTBA (YIJIEBOABI, KUPBI, OENKH), MOHOMED,
IIOJIUMEP,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEJUHEHUS,
KPUCTAJIJIMYECKAsl pEIIeTKa, TUIbl XUMHYECKHX pPEaKIUi (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, IK30-U IHIOTEPMHUYECKHE, PEAKIIMM MOHHOTO OOMEHa),
pacTBOp, INEKTPOJIUTHI, HEIIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs TUCCOLMALNS,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON pEaKLUU, XUMHUYECKOE
paBHOBECHE), TEOpPUM M 3aKOHBl (TEOpUS XHUMHUYECKOTO  CTPOEHUs
opranuueckux BemectB A.M. byrtnepoBa, Teopus 3IEKTPOIUTHUECKON
JIcconyanuu, nepuoanyeckuil 3akon .M. MenpeneeBa, 3aKOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTH, CUMBOJMUYECKUH S3BIK XUMHH, (PaKTOIOTHMUYECKHE
CBEICHMSI O CBOMCTBAxX, COCTaBe, MOJIYYEHUH U O€30MacHOM HCHOJIb30BaHUU
BOXHEHIIMX HEOPraHMYeCKMX UM OpraHMYecKuX BelecTB B OBITYy U
MPAKTUYECKOHN JESITeTbHOCTH YEJIOBEKa;

- YMETb BBISBIATH XapaKTEPHbIE MPU3HAKK M B3aMMOCBA3b H3YYEHHBIX
MOHITUI, TPUMEHATh COOTBETCTBYIOIIME MOHATUS MPU ONUCAHUHU CTPOCHUS U
CBOICTB HEOPraHMYECKMX M OPraHMYeCKUX BEUIECTB U HUX IPEBPALLEHUI;
BBISIBIIATh  B3aMMOCBSI3b  XMMMYECKMX  3HAaHUH C  IOHATHAMH U
IIPEJICTaBICHUSIMHA IPYTHX ECTECTBEHHOHAYYHBIX IPEAMETOB;




MMPpOTUBOPCUUA B
SIBJICHUAX,

- BHOCUTb KOPPCKTUBLI B JACATCIBbHOCTD,
OIICHUBAaTb COOTBETCTBHUEC PE3YJILTATOB
oejsaM, OLCHUBATH PUCKU HOCJIC[[CTBI/Iﬁ
JACATCIIBHOCTH,

- pa3sBUBaTb KPCATUBHOC MBIIIJICHUC ITPU
PCUICHUHU KU3HCHHBIX HpO6J'I€M

paccMaTpuBaEMbIX

0) 0a3oBbBIE HCCJIeA0BATEIbCKHE
aelcTBHA:

- BJIAJIETh HaBBIKAMH y4eOHO-
HCCIIeI0BaTEIbCKOM n MPOEKTHOM

ACATCIIbHOCTH, HAaBBIKAMU Pa3pCUICHUA

npo0OJem;

- BBUBJIATH INPUYMHHO-CIIEIACTBEHHBIE
CBA3M M  aKTyaJlU3UpoBaTh  3ajaaudy,
BBIJIBUTaThb THUIIOTE3y €€ pelIeHUs,
HaxOJUTh apryMEHTBI JUIS
JIOKa3aTelIbcTBa CBOMX YTBEPKICHUU,
3aJaBaTb  NapaMeTpsl U KPUTEPUHU
peuieHus;

- AHaJIU3HMpOBaTh IIOJIYYCHHBIE B XOJE
penieHus 3a1a4u pe3ynbTaThl,
KPUTHYECKH OLICHUBATh ux
JIOCTOBEPHOCTB, IIPOTHO3UPOBATH
U3MEHEHUE B HOBBIX YCIIOBUSX;

- yMEThb IEpPEHOCUTh 3HAaHUSA B

MO3HABATEIIBHYI0 M NPAKTUYECKYIO
00J1aCTH KU3HEACITEILHOCTH,

- yMeTh MHTETPUPOBaTh 3HAHUSA W3
Pa3HbIX MPEIMETHBIX 00JIACTEeH;

- BBIBUI'aTb HOBBLIC HACH, Hpe,unaraTb
OPUTHHAJILHBIC TTOJIXO/IBI U PEIICHHUS;

- CIOCOOHOCTh X MCIIOJIb30BAHUS B

- YMeTb  HCHOJIb30BaTh  HAUMEHOBAHUS  XHMHUYECKHX  COCAUHEHUH
MEXIYHAPOJAHOTO COK03a TEOPETUYECKOM M  NPUKIAAHOW XUMHUHU H
TPUBHUAJIbHBIC HA3BaHUsl BAKHEWILIMX BEIIECTB (3TUJICH, alleTUJICH, TJIUIEPHH,
denon, Qopmanpaerun, yKCycHas ~KUCIOTa, T[VIMIMH, YrapHbBIA —Tas,
YIJIEKUCIIBIN Ta3, aMMHaK, ralieHas U3BECTh, HEraiieHas H3BeCTb, MUThEBas
colla U JAPYrux), COCTaBIATh (DOPMYJbl HEOPraHUYECKHMX M OPraHHUYECKUX
BCIICCTB, YPABHCHHUS XUMHUYECKHUX PEAKIUi, OOBSICHATH WX CMBICI,
MOATBEPKIAThH XapaKTepHbIE XUMUYECKUE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMH SKCIEPUMEHTAMH U 3alHUCSMU YPaBHEHUNW XUMHUYECKHUX
peaKIui;

- YMETh YCTAHABJIMBATh MPUHAJICKHOCTh H3YUYCHHBIX HEOPTaHUYECKUX U
OpraHWYECKHUX BELIECTB K OINpPEAENICHHbIM KJlaccaM U TpylIaM COEIWHEHHI,
XapaKTEepU30BaTb MX COCTaB MU BaXHEWIIHWE CBOWCTBA; OMPEACISATH BHUIBI
XMMHUYECKUX CBf3€H (KOBaJleHTHasl, MOHHAs, METaJJIM4ecKasi, BOJOPOJHAs),
TUTBl KPUCTALTUYECKUX PEHIETOK BEIMIECTB; KIACCU(UIMPOBATH XUMHUECKUE
peakuuu;

- chopMupoBaTh  TPEACTABICHHUS: O  XUMHUYECKOW  COCTABIISIONIEH
€CTECTBEHHOHAyYHOM KapTUHBl MHpPA, POJIM XUMHUU B TO3HAHUM SIBJICHUU
NpUPOIbl, B (OPMUPOBAHWUU MBINIIEHUS W KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATIBHONW TPaMOTHOCTH, HEOOXOAMMOM MMl peUIeHHs MPaKTUYECKUX
3aJa4 U 3KOJOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3/0POBBIO U
IIPUPOJHON Cpene;

- YMeTh TPOBOJUTH pacyeThl MO XUMHUYECKUM (OopMysiaM U ypaBHEHHSIM

XUMUYECKUX  pEaKkUMid ¢  HUCHOJb30BaHWEM  (U3NYECKUX  BEJIUYHH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 0O0bemMa
(HOpManbHBIE YCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh

CUCTEMHBIC XHUMHWYCCKHUC 3HAHHUA I HNPHHATHA peH_IeHI/Iﬁ B KOHKPETHBIX
JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMCHCHHUEM




HO3HABaTEJILHOU U COIIMATIbLHOU
MPaKTUKE

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MOKCKA, aHaJIN3a U
WHTEPIIPETAIAN
uHpopmanuu u
UH(POPMALOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHHMS 32/1a4
npodeccuoHaNbHOM

e TCIIbHOCTH

B 00/1aCTHIIEHHOCTH
NMO3HAHHUA:

- c(hopMHUPOBAaHHOCTH MHPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKH H
OOIICCTBEHHON TPAKTHKH, OCHOBAHHOTO
Ha JUAJOre KYJIbTYp, CIIOCOOCTBYIOIIETO

HAYYHOI'0

OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MUPE;
- COBEpIICHCTBOBAHUE  SI3BIKOBOM U

YHUTATEIbCKOM KYJIbTYPBI KaK CpEIACTBa

B3aUMOJICHCTBUS MEXIy JIIOJbMHU U
MMO3HAHMS MUDA;

- OCO3HAHHWE  IIEHHOCTHU HAay4YHOU
JeSITEIbHOCTH, TOTOBHOCTH
OCYIIECTBIISTh MIPOEKTHYIO u
HCCIIEA0BATENbCKYIO JIeSITeIIbHOCTD
WHJIMBUIyaJIbHO U B TPYIIIIE;

OBaanenue YHHUBepPCAJIbLHBIMH
y4eOHBIMU NMO3HABATEJILHBIMH
JeHCTBHUAMM:

B) padora ¢ uHpopmanuei:

- BJIaieTh  HAaBBIKAMHU  TIOJYYCHHS

HH(bOpMaLIHH U3 HCTOYHUKOB PA3HBIX

THIIOB, CAMOCTOSITEIBHO OCYLIECTBIATH
IIOMCK, aHajau3, CUCTEMATU3ALMUI0 U
WHTEPIPETALIIO uHpopMauu
pa3INYHBIX BUJIOB u bopm
NIPEACTABICHUS;

- CO31aBaTh TEKCTbl B  PAa3JIMYHBIX

- YMETb IUIAHUPOBATh U BBINOJHATH IUIAHUPOBATh U BBINOJIHAT XUMUYECKUH
OKCIIEPUMEHT (TIpEBpallleHUsT OpPraHMYECKHUX BELIECTB IPU HarpeBaHuUH,
NOJy4eHHUEe ATUJIEHa U M3Y4YEHHE €ro CBOMICTB, KaueCTBEHHbIE pEaKUUH Ha
QIBJETUABI, KpaxMmall, YKCYCHYIO KHCIOTYy; JAEHaTypauusi OCIKOB IIpH
HarpeBaHWU, IIBETHbIE pEaKLUH OEJIKOB; IPOBOAUTh pPEAKLUU HOHHOTO
oOMeHa, ONpeAessaTh Cpeay BOAHBIX PAacTBOPOB, KAYECTBEHHBIE PEAKIMU Ha
cyiabdar-, kapOOHaT- M XJOPHUI-aHUOHBI, Ha KATHOH aMMOHUs; pellaTh
JKCIIEpUMEHTaJbHble 3a7aun 1o TemaMm "Metamnsl" u "Hemeramibsl") B
COOTBETCTBUM C MpaBWJIaMHM TEXHUKHM O€30MacHOCTH MpH OOpalleHuH ¢
BEIIECTBAMH M J1a0OpaTOpHBIM OOOpPYIOBaHWEM; MPEACTABIATH PE3YIbTAThI
XMMUYECKOI0 3KCIIEpUMEHTa B (hopMe 3alMCH ypaBHEHUH COOTBETCTBYIOILUX
peaxkuuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAIM3UPOBATH XUMHUECKYIO HH(OPMAIHIO, MTOITY4YaeMYI0 U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoi MH(popManuu, cetb IHTepHET u Apyrue);

- BJIJIETh OCHOBHBIMHM METOJAMH HAYYHOT'O ITO3HAHUS BEUIECTB U XUMUYECKUX
SIBJICHHUM (HaOJI0/IeHNe, N3MEpPEHNe, YKCIIEPUMEHT, MOICIIMPOBAHUE);

- yMeTh TPOBOAUTH pacueThl MO XUMHUYECKUM (opMylraM M ypaBHEHHSIM

XMMUYECKUX  peakUMid ¢  HCHOJb30BaHHWEM  (U3WYECKUX  BEIWYMH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MaccChl, 00bema
(HOpManbHBIE YCJIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh

CUCTEMHBIC XHUMHWYCCKHUC 3HAHHUA JId HNPHHATHA peH_IeHI/Iﬁ B KOHKPETHBIX
JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BCIIECCTBAMU U UX IIPUMCHCHHUEM




dopMaTtax C  y4eTOM  Ha3HAYCHUs
uHpOpPMAIMM M 1IEJCBOH ayAWTOPHH,
BbIOMpast ONTUMAJIbHYIO bopmy
IPEACTAaBICHNS M BU3YaATH3allUH;

- OLICHUBATh JIOCTOBEPHOCTb,
JIETUTUMHOCTD uH(opManuy, ee
COOTBETCTBHE NPAaBOBBIM M MOPAJIBHO-
TUYECKUM HOpMaM;

- UCTIOJIb30BATh CpeacTBa
MH)OPMAIIMOHHBIX u
KOMMYHUKAI[HOHHBIX ~ TEXHOJOTUH B
peuieHun KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OPraHU3aIl[MOHHBIX
3aa4 ¢ COOJIIOJICHHEM  TpeOOBaHMI
OPrOHOMHKH, TEXHUKH OE30MaCHOCTH,
TMTUEHBI, pecypcocOepexeHus,
NPaBOBBIX M JTUYECKUX HOPM, HOPM
nH(pOPMAIMOHHOI 0€30MacHOCTH;

- BJIJICTh HABBIKAMH PACIIO3HABAHUS U
3aIIUThl HH)OPMALIUH,
nH(pOpMaLIMOHHON 6€30MacHOCTH
JMYHOCTH;

Ok.03 IlmanupoBats n
peaan30BBIBATH
coOCTBEHHOE
npodeccuoHanbHOE U
JMYHOCTHOE Pa3BHUTHE,
peANPUHIMATETBCKYIO
NeSITeTHHOCTH B
npohecCHOHATBLHOM
chepe, UCTIOIB30BATh
3HaHUS 10 (PUHAHCOBOMH
IPaMOTHOCTH B

OcymecTBienue camMoo0pa3oBaHus,
MCIOJIb30BAHNE COBPEMEHHOW Hay4yHOU U
npodeccnoHanbHOM

ydqacTtue B

TEPMUHOJIOTHH,
npodeccruoHaIbHbBIX
OJINMITNAIAX,

KOHKYypCax, BBICTaBKaXx,

HayLIHO—HpaKTI/IIIeCKI/IX KOH(l)CpeHHI/ISIX,
OLIEHKA CIIOCOOHOCTH

AJIbTCPHATUBHBIC

HaXOJUTh
BapHAHTBl  PELIECHUs

CTaHAApPTHBIX u HECTAHAApPTHBIX

-YMCTb CaMOCTOATCIIbHO
SKCIICPUMCHT (HOJ’Iy‘IeHI/IC

IJIaHUPOBATDh u IIpOBOAUTDH XUMHYECKUI
U HU3YUCHUC CBOICTB HCOPTaHUYCCKUX U
OpTraHU4YCCKUX BCIICCTB, KAYCCTBCHHBIC PCAKIHUHN YTJICBOJOPOAOB PA3JIMYHBIX
KIIaCCOB W  KUCJIOPOACOACPpKAIINX  OPraHMYCCKHUX  BCHICCTB, PCHICHUC

SKCIICPUMCHTAJIBHBIX 3a1a4 110 pacIio3HaBaHUTIO HCOPTaHNUYCCKUX n
OpraHMYECKUX BEIIECTB) C COOIIOJEHHEM NpaBui 0€30MacHOr0 OOpalleHHs C
BEIIECTBAMH U J1aOOpaTOpHBIM 000pymOBaHHEM, (OPMYIHPOBATH IIEJIH
UCCIIC/IOBAHMSI, TPEAOCTABIATH B Pa3sNUYHOM  (opMe  pe3yibTaThl

9KCIICPUMCHTA, AHAJIU3UPOBATL U OLICHUBATL UX NOCTOBCPHOCTD,




PA3JINYHBIX JKU3HCHHBIX
CUTyalIusax

CI/ITyaHPlﬁ, IIPUHATHUE OTBETCTBECHHOCTH
3a UX BBIIIOJIHCHHC

OK 04. 3ddextuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJIJIEKTUBE H
KOMaH/Ie

- TOTOBHOCTb K  CaMOpPa3BHTHIO,
CaMOCTOSTCIIbHOCTH 51
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE HaBbIKaMU yueOHO-
HCCIIeI0BATEIbCKOM, MPOEKTHOM Hu
COILIMAJIBHOM ACSITEIBHOCTH;

OBiagenue YHHBepPCAJbHBIMU

KOMMYHUKATHBHBIMU JIEHCTBUAMMH:
0) coBMecTHAs JeATeJIbHOCTh:

- IIOHUMATh u UCII0JIb30BATh
IIPEUMYIIECTBA KOMaHTHOH u
WHIUBUAYAIBHON paboOThI;

- NpUHUMATh  LEJIH  COBMECTHOMU
NEeSTeIbHOCTH,  OpPraHU30BBIBaTH U
KOOpAUHUPOBaTh  JCHCTBHS 1O €€
JTOCTHKEHHIO: COCTaBIISATh IU1aH
NENCTBUIM, pacpelesaTh PO C y4ETOM
MHEHUI YYaCTHUKOB 00CyXJ1aTh

pe3yJIbTaThl COBMECTHON pabOTHI;

- KOOPJIUHHUPOBATH U BBHINOJHATH paboTy
B YCJIOBUSX PEAIbHOTO, BUPTYAIbHOIO U
KOMOHMHHUPOBAaHHOTO B3aUMOJICHCTBUS;

- OCYILIECTBIISATh MMO3UTUBHOE
CTPaTErMueCKOe MOBEIECHNE B PA3INYHbIX
CUTyalusiX, NpPOSBIATH TBOPUECTBO U
BOOOpakeHue, ObITh HHUITUATUBHBIM
Osaanenue YHHMBEPCAJIbHBIMH
PeryisiTHBHBIMH J1eHCTBUSIMU:

I') NPUHATHE ce0sl U APYTrUX JIIOJei:

- MpPUHUMAThb MOTHUBBI U aAPTYMEHTHI

- YMETb IJIJAHUPOBATh U BBIOJIHATh XUMHUUECKUI 3KCIIEPUMEHT (TpeBpalleHus
OpraHMYECKUX BELIECTB IIPU HAIPEBAaHUU, IIOJYyUEHUE STUIICHA U U3YyUEHUE €T
CBOWCTB, KAaYECTBEHHbIE pEaKUUU Ha aJbJETHJbl, Kpaxmaj, YKCYCHYIO
KHUCJIOTY; JlIeHaTypalus OeJKOB NpU HarpeBaHUM, L[BETHBIE PEAKIMHU OEJKOB;
IPOBOJUTH PEAKLMU HOHHOTO OOMEHA, ONpeNesIATh Cpely BOJHBIX PACTBOPOB,
Ka4eCTBEHHBIE pEeakuu Ha cyiabhar-, KapOOHAaT- W XJIOPHI-aHUOHBI, Ha
KaTUOH aMMOHHS; pelllaTh SKCIEpUMEHTaIbHbIE 3aa4K 110 TemaM "MeTaibr"
u "Hemerannel") B COOTBETCTBUU C IMpaBUJIAMU TEXHUKH OE30MACHOCTH IPHU
oOpallleHuH ¢ BelleCTBaMH M J1JaOOpaTOPHBIM 00OpYJOBaHUEM; IPEACTABIAThH
pe3ysbTaThl XMMHUYECKOTO OHKCIEpUMEHTa B (OpMe 3amucu ypaBHEHUM
COOTBETCTBYIOLIMX pEAaKUMi U (OPMYIHPOBaTh BBIBOABI HAa OCHOBE 3THX
pe3yiIbTaTOB;




JIPYTUX JIIOACH MPpU aHaIU3€e pe3yIbTaToOB
JEeITEIbHOCTH;

- TNpuU3HABATh CBOE IMPaBO U IMPaBO
JIPYTUX JIIOJICH Ha OIIMOKH;

- pa3BHUBATh CIIOCOOHOCTh TOHUMATh MU
C TIO3UIUU JAPYTOTr0 YEIOBEKa;

OK.05 OcymecTBasTh
YCTHYIO U TUCHbMEHHYIO
KOMMYHHUKAIIUIO Ha
rOCy/IapCTBEHHOM $SI3bIKE
Poccniickoit enepanuun
C Y4ETOM 0COOEHHOCTEMH
COLIMAJILHOTO U
KYJIbTYPHOTO KOHTEKCTa

JleMoHcTpanus rpaMOTHO
W3JIaraTbh CBOM MBICIU U O(QOPMIIITH
JOKYMEHTAllMI0 Ha TOCYJapCTBEHHOM
Poccuiickoin ®enepanuu,

HaBBIKOB

SA3BIKC
InpruHuMasd BO BHHMAHUC 0COOEHHOCTHU
COIMAJIBHOI'O U KYJIbTYPHOT'O KOHTCKCTa

- YMETh OCYIIECTBIIATH 1EJICHANPABICHHbBIN MOMCK XUMHUYECKON MHpOpMauu
B Pa3NUYHBIX UCTOYHHUKAX (Hay4Has U yuyeOHO-Hay4yHas JUTepaTypa, CpeacTBa
uH(popMaIuuy, Wutepner u  npyrue), KpUTHUECKU
aHAIM3UPOBAaTh XHMMHUYECKYI0 HMHQOpMaIHio, MepepadaThiBaTh €€ |
MCII0JIH30BaTh B COOTBETCTBUHU C MTOCTABICHHOMN yueOHOM 3a1aueii;

MacCcoBOU CEeTh

OK.06 IIposBnsaTe
IpaXIaHCKO-
NaTPUOTHYECKYIO
MO3UIIHIO,
JEMOHCTPUPOBATh
OCO3HAHHOE MOBEJICHHE
Ha OCHOBE
TpaJULHOHHBIX
00I11€4eNTOBEYECKUX
IIEHHOCTEH, B TOM YHCJIe
C Y4ETOM T'apMOHHM3ALNH
MEXHAIIMOHAIBHBIX U
MEXPETUTNO3HBIX
OTHOILIEHHU!, TPUMEHSATH
CTaHapThI
AHTUKOPPYILIUOHHOIO
NOBE/ICHUS

dopmMupoBaHHEe IPaXkIaHCKOTO
MaTPUOTUIECKOTO CO3HAHMS, TYBCTBA
BEpPHOCTU cBoeMy OTeuecTBy,
TOTOBHOCTH K BBITTOJIHEHHIO
IpaXJaHCKOI'0 J10JIra U
KOHCTUTYLMOHHBIX 00s13aHHOCTEH 110
3amure uHTepecoB PoauHsr,
MpHOOIIEeHNE K 00IIECTBEHHO-I0JIE3HON
JesTeTbHOCTH Ha MPUHLMIIAX
BOJIOHTEPCTBA U OJIarOTBOPUTEIBHOCTH;
MO3UTHBHOTO OTHOILIEHHS K BOCHHOH U
TrOoCyJIapCTBEHHOU CITy>k0€; BOCIUTAaHHUE B
IyXe HETePIMMOCTH K KOPPYIIIHOHHBIM
MIPOSIBJICHUSIM

- YMETh BBISBIATH XapaKTE€PHbIE MPU3HAKHU U B3aUMOCBS3b H3YUEHHBIX
MOHATHH, TPUMEHATH COOTBETCTBYIOIINE IMOHITHS IIPU ONMCAHUN CTPOCHUS H
CBOWCTB HEOPraHMYECKMX U OPraHMYECKHX BEIECTB U UX MPEBpaILECHHIA;
-yMeTb KJacCu(UIIMPOBATh HEOPTAaHNYECKUE M OPraHNIEeCKHE BEIIECTBA U
XMMUYECKHE PEAKLIUU, CAMOCTOATEIBHO BHIOUPATh OCHOBAHUS U KPUTEPUU JITIS
KJIacCU(UKAIMU H3y9aeMBbIX XUMHUUECKUX O0BEKTOB;

- YMETh IJIAHUPOBATh U BBIOJIHATH XMMUYECKUN IKCIIEPUMEHT, NPEJICTABIIATh
pe3yNbTaThl XUMUYECKOT0 IKCIIEPUMEHTA B pa3inyHoi hopme (Tabnuiia,
rpaduK, OTYET, TOKJIA, IPE3CHTAIHS);
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OK 07. CopeiicTBOBaTh
COXPaHEHHUIO
OKpY>Karollel Cpeibl,
peCypcocOepeKeHHUIO,
IPUMEHATH 3HaHUA 00
M3MEHEHUH KJIMMara,
IPUHIUITEI OEPEXKINBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
efcTBOBAThH B
Ype3BbIYANHBIX
CUTYaIUAX

B 00/1aCTHIKOJIOrNYECKOT0

BOCIIUTAHUSA:
- c(OpMHPOBAHHOCTh  SKOJIOTUYECKOM
KYJIbTYpBI, MOHUMAaHUE BIIUSTHUS

COLIMAJIBHO-DKOHOMUYECKHUX  IPOLIECCOB
Ha COCTOSIHME ITPUPOJHON U COLMAIIBHOM
cpensl, OCO3HaHUE r7100aIbHOTO
XapakTepa 3KOJIOrMYECKUX IpolieM;

- IUIAHMPOBAaHHE M  OCYIIECTBICHUE
JEUCTBUM B OKpyXawmolleil cpene Ha
OCHOBE 3HaHHs LEJIEed YCTOMYMBOTO
pa3BUTHs YEIIOBEUECTBA;

AKTUBHOE HEIPUATUE JENCTBHM,
IIPUHOCALIMX BPEN OKPYXKaIoUIEH cpene;

- yMEHUe IIPOTHO3UPOBATH
HeOIaronpusTHbIE JKOJIOTUYECKUE
ITOCJIEICTBHS MpEANPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;

- paclIMpeHHEe OIbITa JEATEIbHOCTH
JKOJIOTUYECKON HAIIPaBICHHOCTH;

- OBJIaICHHUC HaBbIKaMU1 yqe6H0—
HCCIICA0BATCIBCKOU, IIPOCKTHOU U
COIMAJIbHOU ACATCIIBHOCTH,

- chopMUpOBaTh  TPEICTABICHHUS: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHOHAyYHOM KapTUHBl MHpPA, POJIM XUMHUU B IIO3HAHUM SIBJICHUN
npupoabl, B (OPMHUPOBAHMM MBINUICHUS W KYJIbTYpbl JUYHOCTH, €€
(GyHKIIMOHAJIBHOU T'PaMOTHOCTH, HEOOXOAUMOM ISl pelieHHs] MPaKTUYECKUX
3aJ]a4 ¥ JKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0OPOBBIO U
MPUPOAHON Ccpelie;

- YMETh COONIOAATH MpaBUiIa SKOJOTUYECKH IIEIECOOO0Pa3HOTrO TMOBEIACHUS B
OBITYy M TPYIOBOW AESITENBLHOCTH B IIEJIAX COXPAHEHHUS CBOErO 370POBBS H
OKPYKAIoIe TPUPOJAHON CpEAbl;, YUYUTHIBATh OIMACHOCTh BO3JACHCTBHUS HaA
JKUBBIE OpPraHU3Mbl OIPEICIICHHBIX BEIIECTB, MOHMMAas CMBICI IOKa3aTelis
MpEAEIbHON JONYCTUMON KOHIIEHTPALIUH;

OK.08 Hcnonb3oBaTh
cpencTBa GU3NIECKOM
KYJBTYPBI JIJIs
COXpaHCHHS U
YKPETUICHUS 3]IOPOBBS B
mporiecce
npodecCuoHATbHON
JESITEIIbHOCTH U
MOIIEPKAHUS

Pa3Butue criopTUBHOI'O BOCIIUTAHHUSA,
YCIIEIIHOE BHIMOJIHEHUE HOPMATHBOB
Bcepoccuiickoro Gpu3KyabTypHO-
CHOPTHUBHOIO KoMIUIeKca "['0TOB K Tpyay
u obopone" (I'TO); ykperneHue
3I0POBBS U TPO(PHIIAKTHKA OOIINUX U
npo¢eCCHOHABHBIX 3a00JICBaHUH,
MpoIaran/ia 3[0poOBOro oopasa Ku3HU

-YMCTb CaMOCTOATCIIbHO IJIaHUPOBATDh n IMpOBOAUTDH XUMHYECKUI
SKCIICPUMCHT (HOJ’Iy‘IeHI/IC U HU3YUCHUC CBOICTB HCOPTaHUYCCKUX U
OpTraHU4YC€CKUX BCIICCTB, KAYCCTBCHHBIC PCAKIHUHN YTJICBOJOPOAOB PA3JIMYHBIX
KJIIaCCOB W  KHUCJIOPOACOACPIKAIINX
OKCIICPUMCHTAJIBHBIX  3aJa4

OpraHUYECKUX BEHIECTB) ¢ COOIIOZCHHEM IMpaBui 0€30MacHOr0 OOpalleHHs C

OpraHN4Y€CKUX BCHIECTB, PCHICHUC

Imo  pacClio3HaBaHUIO HCOPTaHUYCCKUX U

BEIIECTBAMH U J1aOOpaTOpHBIM 000pymOBaHHEM, (OPMYIHPOBATH IICNIH

dopme
9KCIICPUMCHTA, aHAJIU3UPOBATH U OLICHUBATL UX NOCTOBCPHOCTD,

UCCJIENOBAHMS, IPENOCTaBIATH B PA3IMYHOU pe3yabTaThl
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HEOOXOMMOTO YPOBHS
buznyecKoit
MOJITOTOBJICHHOCTH

OK 09. ITonb3oBathest
npohecCuOHABLHOM
JIOKYMEHTalue Ha
rOCY/IapCTBEHHOM U
MHOCTPAHHOM $SI3bIKaX

JleMoOHCTpanus yMEHH TOHUMATh
TEKCTHI Ha 0A30BLIE U
npodeccroHATbHBIC TEMBI; COCTABJISATH
JIOKYMEHTAITUIO, OTHOCSIIYIOCS K
mporeccam npogecCHoHaTbHON
JESITeIbHOCTH Ha TOCYIaPCTBEHHOM M
HHOCTPAHHOM SI3BIKAaX

- YMETh IJIAHUPOBAThH U BBHIIIOJIHATH XUMUYECKUI SKCIIEPUMEHT, MPEACTABIATh
pe3ynbTaThl XMUMHUYECKOTO SKCIIEpUMEHTa B paznuyHod Qopme (Tabiuia,
rpaduK, OTYeT, 0K/, IPE3CHTAIINS);

- yMeTh peuiath MNPAKTUKO-OPUEHTHPOBAHHBIC 3aJaHUS IO COCTaBICHUIO
XUMHUYECKUX PEaKIUh C y4acTHEM OPraHMYEeCKHUX BEIIECTB, MCIOJIb3YEMbBIX
JUTSL UX UACHTU(UKALUY B OBITY U TPOMBIIIICHHOCTH.

IIK 1.1.Mcnons30BaTh
KOHCTPYKTOPCKYIO U
TEXHOJIOTHYECKYIO
JOKYMEHTAIUIO TIPU
pa3paboTke
TEXHOJOTHYECKUX
MIPOLIECCOB
M3TOTOBIICHUS JeTajei
MAaIliH

- 0CO3HATh JIMYHBII BKJIaJ B IOCTPOCHUU
yCTOMYMBOTO OYIyIIEro;
CaMOCTOSITENIbHO (D OPMYNIHUpOBaTh U
aKTyaJlu3UpOBaTh npobiemy,
paccMmarpuBaTh €€ BCECTOPOHHE;
- BHOCUTH KOPPEKTHUBBI B JCATEIHHOCTD,
OLICHMBAaTh COOTBETCTBHE pE3YyIHTATOB
[eJISIM, OICHUBATh PUCKH TOCIIEACTBHIMA

NeITEIbHOCTH;
- CII0COOHOCTH u TOTOBHOCTBH K
CaMOCTOSITETLHOMY ~ TIOMCKY  METOJIOB

- YMETb BBISIBIIATh XapaKT€PHbIC MPU3HAKUA U B3aUMOCBSI3b U3YUCHHBIX
MOHATUMN, TPUMEHATH COOTBETCTBYIOIINE MOHATHS IIPU ONMKUCAHUUA CTPOCHUS U
CBOMCTB HEOPTaHUUYECKUX U OPTaHUYECKUX BEIIECTB U UX MPEBPAIECHUN;
-yMeTh KJIaccu(pUIIMPOBaTh HEOPTaHNYECKHE U OPraHMYECKUE BEIIeCTBA U
XUMUYECKHUE PEAKIINH, CAMOCTOSITEIFHO BRIOMPATh OCHOBAHUS M KPUTEPHUH JIJIS
KJIacCU(UKALUU U3Y4aEMBbIX XUMUUYECKUX OOBHEKTOB;

- YMETb IIJIAHUPOBATh U BBIMOJIHATH XUMUYECKUN IKCTIEPUMEHT, TIPEACTABIISITh
pe3yNbTaThl XUMHUYECKOTO IKCIIEPUMEHTa B pa3nuyHoi hopme (Tabmuiia,
rpaduk, OT4ET, JOKJIa1, TPE3CHTAIINS);

- YMETh peliaTh NPaKTUKO-OPUEHTUPOBAHHBIE 33JJaHUs 110 COCTABIICHUIO
XUMUYECKHUX PEAKIINNA ¢ y9aCTUEM OPTaHMYECKUX BEIIECTB, UCTIOIb3YEMbIX
JUTSL UX UICHTU(UKAIIUY B OBITY U TPOMBIIIJICHHOCTH;
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IIK 3.1.Pa3pabartbsiBaTh
TEXHOJIOTMYECKUI
porecc cOopku
U3JIeIIUH C
MIPUMEHEHUEM
KOHCTPYKTOPCKOHN U
TEXHOJOTHYECKON
JIOKyMEHTaluu

pelieHus MPaKTHYECKUX 3ajad,
OPUMEHECHUIO  pa3JIMYHBIX  METOJO0B
MO3HAHMUS;

- CTaBUTH u (bopMyupoBaTh
COOCTBEHHBIE 3a/1a4X B 00pa30BaTEIbHOM
AESATEIBHOCTH M KU3HCHHBIX CUTYaLUsIX;
- UMCTH BHYTPCHHIOIO MOTHUBAILIUIO,
BKJIFOYAIOIIYIO CTpeMIICHHE K
AOCTHXKCHUIO LCIIN U YCIICXY, OIITUMU3M,
HWHUIUATUBHOCTb, YMCHHC HCﬁCTBOBaTB,
UCXOJIs U3 CBOMX BO3MOXKHOCTEHH;

- MMETh MHTEPEC K Pa3IUIHBIM chepam
npo(heCCUOHATIBHOMN eI TeIbHOCTH,

- YMETh peuIaTh MPaKTUKO-OPUCHTUPOBAHHBIC TEOPETHUCCKHE 3a/IaHHSI Ha
aHa 3 (HaKTOPOB, BIAMSIONIMX HA M3MEHCHHUE CKOPOCTH XMMHUYECKON PEaKIluu;
-co0uro1aTh 6€30IacHbIe YCIOBUS TPy/Aa B TPo(dhecCHOHABHOMN eATeTbHOCTH;
- YMETh [UIAHUPOBATh M BBIMOJIHATH XUMHUUYCCKUN YKCIIEPUMEHT, TPEICTABIIST
pe3yibTaThl XUMHYECKOTO JKCIEPUMEHTa B paszauuHoi Qopme (Tabmuma,
rpaduk, OTYET, JOKIA, TPE3CHTAIHS);

- yMeThb pelIaTh IPaKTUKO-OPHEHTHPOBAHHBIC 33/IaHKsI IO COCTaBJICHHIO
XUMHYECKHX PEAKIUi C y4acTHEM OPraHHYECKHX BEIIECTB, HCIOJIb3yEeMbIX
JUISL MX UJCHTH(QUKALUH B OBITY U POMBIIIICHHOCTH.
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1.3. MuauBuayaabHasi NPOEKTHAA 1eSITeJIbHOCTD

NHauBuayanbHBIM TPOEKT (J1ajiee - IPOEKT) MPEJACTABISIET 000l 0co0yIo
dbopmy opraHuzanuu oOpa3oBaTEIBHON JEATEIBHOCTH oOydaromuxcs (ydeOHoe
UCCJIEIOBAHUE WJIM y4eOHBIM MPOEKT), MPEeIyCMOTPEHHYIO B Y4eOHOM IUIaHe. DTO
KOMILJIEKC TOUCKOBBIX, HCCJIEIOBATEIbCKUX, PACUETHBIX, TPaPUUYECKUX U APYTHX
BUJIOB pabOT, BBINOIHIEMBIX OOYYAIOMIUMUCS C 1EJIbI0 TPAKTUYECKOTO HUIIU
TEOPETUUECKOTO PEIICHUS 3HAYNMOM TIPOOJICMBI.

NHnuBuyalbHBIA ~ TIPOEKT  BBITIOJNHAETCS 1O TEMAaTHUKe, IpeaiaracMou
MPETOIaBaTeIIMA B paMKaX CBOWX TUCIIUILIINH U OTPAXEHHOUW B pabodeil mporpamme
JTUCITUTUINHBI, WA TeMa (OPMYITHPYETCST 00yJaroNUMCS MPU YIaCTHH MTPETIOIaBaTes
WHUBUYyaIbHO, YYUTHIBAS KPYT WHTEPECYIOMMX 00yUaromerocs mpoosiem.

Pe3ynbTaThl BRIMOTHEHUS HHANBUYATEHOTO MTPOCKTA TOJKHBI OTPaXKaTh:

— c(OpMUPOBAaHHOCTh HABBIKOB KOMMYHUKATHUBHOHM, Y4eOHO-UCCIIEI0BATEIbCKON
JESATETbHOCTH, KPUTUYECKOTO MBIIIICHUS;

— CIOCOOHOCTh K MHHOBAIIMOHHOM, aHAJIMTUYECKOW, TBOPUECKOM, NHTEIJICKTyaIbHON
NEeATEITLHOCTH;

— cpOpMHUPOBAaHHOCTh  HABBIKOB  IPOCKTHOW  JIESITEIBHOCTH, a  TaKxke
CaMOCTOATENBHOTO MPUMEHEHUS NPUOOPETEHHBIX 3HAHUW M CIOCOOOB ACHCTBUI MpHU
pelIeHUN pa3IMYHbIX 3a/1a4, ucnoiib3ys 3HaHus o OJ1.12 Xumus;

— CIIOCOOHOCTh TMOCTAHOBKHM 1€ U (POPMYJIUPOBAHMSI THUIOTE3bl HCCIEIOBAHUA,
IUIaHUpOBaHUST PabOThl, OTOOpa W UWHTEPHpPETAllMd HEOOXOaMMON HH(OpMaIuy,
CTPYKTYPUPOBAHUS apTyMEHTAIlMU PE3yIbTaTOB UCCIEAOBAHMS Ha OCHOBE COOPAHHBIX
TAHHBIX, TIPE3ECHTAIIUN PE3YJIBTATOB.

[TpoeKThI, BEIMOTHAEMBIE O0yJarOIIMMHUCS, MOTYT OBITh OTHECEHBI K OJTHOMY W3
TUTIOB:  WMCCJICIOBATEIbCKUM,  MPAKTHKO-OPUCHTUPOBAHHBIN,  WH(POPMAIMOHHO-
MTOMCKOBBII, TBOPUYECKUI, UTPOBOM.

[TpakTUKO-OPHEHTHUPOBAHHBIN MPOEKT OTJIMYACTCS YETKO O003HAYCHHBIM C
caMOTO HaJaja KOHEYHBIM pe3yJIbTaTOM JCATCIBHOCTH YYAaCTHHKOB IPOCKTA.
TemaTtnka TIPOGKTOB TPO(PECCHOHATBLHON  HANMPaBICHHOCTH TPEACTABICHA B
MPUIOKEHUH 1.

2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBLHOM
JANCIUIIJIMHBI

2.1. O0bemM AUMCUMILIUHBI U BUABI Y4e0HO pad0ThI
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Bun yue6Hoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHON NPOrpaMMBbl AMCHHUILIMHBI 60
B T.Y.

OcHoOBHOE coJep;KaHue 52
BT. U..

TEOPETUYECKOE 00yUCHHE 22
IIPAKTUYECKNE 3aHATHUS 22
U3 HUX CaMOCTOsITeNIbHas paboTa 4
1abopaToOpHBIC 3aHATUS 8
IIpodeccnonaiLHO-OPUEHTHPOBAHHOE CO/IeP:KAHUE 6
(comep:kaHue MPUKIATHOTO MOTYJIs1)

BT. U..

TEOPETUUICCKOE 0OyUCHHE 2
IIPAKTUYECKUE 3aHATHUS 4
HNuauBuayaJbHbIN NPOEKT aa
IIpomexyTounasi arrecrauus (qudepeHIMPOBAHHBINA 3a4eT) 2

15




2.2. TeMaTnyecKMii IJIAH U COAEPKAHME TUCHUILTHHBI

HaunmeHnoBanue Conep:kanue yuyeOHOro MaTtepuasa (0OCHOBHOE M PO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O6LeM 1aco dopmMupyemMble
. 'bEM YacoB
pa3aesioB U TeM JadopaTopHble M MPaAKTHYECKUE 3aHATHSI, MPUKJIATHONH MOTY.JIb KOMIIETeHIINH
1 2 3 4
OcHoOBHOE coJepKaHue 52
Pazjnen 1. OcHOBBI CTPOEHHS BellleCTBA 6
Tema 1.1. OcHoBHOe coJep:kaHue 4 OK 01
CtpoeHue aToMOB
XUMHYECKHIX Teopernueckoe o0yueHue 2
DJIEMEHTOB U
Ipupoaa CoBpemeHHass Mojenb cTpoeHus: aroma. CHUMBONMYECKUN SI3BIK XUMHUHU.XUMHUYECKUN DIIEMEHT.
XUMHAYECKOH DnekTpoHHas KoHurypamus aroma. Knaccuduxaiuss XUMHUYECKUX DIIEMEHTOB (S-, p-, d-2JI€MEeHTHI).
CBA3U BanentHbie 3JIEKTPOHBI. BanenTHOCTS. OneKTpoHHas pupoaa XUMHUYECKON 2
CBSI3U.DJIEKTPOOTPUIIATEIHLHOCTh. BUABI XUMHUYECKOW CBA3M (KOBaJCHTHAs, MOHHAS, MeTaJlIMuecKas,
BOJIOPOIHAS) M CTIOCOOBI ee 00pa30BaHMs.
IIpakTHYecKkue3aHATHA 2
IIpakTuyeckoe 3ansaTme Nel. PemeHue 3agaHuii Ha MCHOJIB30BAaHUE XMUMHUYECKONM CUMBOJIMKUA H
Ha3BaHWU COCIWHEHUM TIO HOMEHKJIATYpe MEXIYHAPOIHOTO COK3a TEOPETUUYECKONW W TPHUKIATHOU
XUMHH ¥ TPUBHAIBHBIX HAa3BaHUH JJI COCTABJICHUS XUMUYECKUX (OPMYI IBYXATOMHBIX COCIMHEHHIA
(okcu10B, CyIb(PHI0B, THAPUIOB U T.I.) U APYTUX HEOPraHUUYECKUX COCTUHEHHUH OTAEIbHBIX KJIaCcCOB. 2
[IpakTueckue 3aaHusl Ha YCTAHOBIIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX JIEMEHTOB U
HepHOHquCKHM N3MCHCHHUCM CBOI\/IICTB XUMHNYCCKUX DJICMCHTOB U HUX COG}II/IHCHI/Iﬁ B COOTBCTCTBUU C
nonoxenueM [lepuoanueckoi CUCTEMBI.
Tema 1.2. OcHOBHOe coep:kaHue 2 OK 01
[Tepuoanueckuii OK 02
3akoH 1 Tabauma | IIpaKTHYecKue 3aHATHS 2

.. Menneneera
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IIpakTnueckoe 3anaTue Ne2.Ilepuoanueckas cucrema xuMmuuyeckux ainementoB .M. Menneneesa.
®usnyeckuit cmbica [lepuoaunueckoro 3akona [.1. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHUH C
MOJI0)KEHUEM XUMHUYECKOro 3yiemenTa B [leprnoandeckoit cucreme. MUpOBO33pEHUECKOE M HAYYHOE
3Hauenue [lepuonnueckoro 3akona /[.J1. Menneneesa. [Ipornossl [{.J1. MenneneeBa. OTKpbITHE HOBBIX
XHMHYECKHUX 3JICMEHTOB.

Perrenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JJaHUN HA XapaKTePU3AIUI0 XUMHUECKUX
371eMeHTOB «MeTauTn4ecKre / HeMeTaUIMYeCKUE CBOMCTBA, JIEKTPOOTPUIIATEIILHOCTh XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBHUE C MX 3JICKTPOHHBIM CTPOCHHUEM U TOJI0KEHUEM B MIEPUOIUIECKON CHCTEME
XUMHYECKUX 31eMeHTOB J[.J1. MeHaeneeBay.

Pa3nea 2. XumMnueckne peakuumn

Tema 2.1. Tumesr
XUMHAYECKAX
peakuuii

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

Knaccudukanus u THIIBI XUMAYECKUX PEaKIUil C ydacTHeM HeopraHndeckux BemiecTB. CocTaBneHue
YpaBHEHUN peaklui COeTUHEHUs, Pa3I0KEHUsI, 3aMEIIeHHs, 0OOMEHa, B T.4. PEaKIIHil TOPEHHUS,
OKHCJICHUSA-BOCCTAHOBIICHUS.

VYpaBHEHUs OKHCIICHUsI-BOCCTaHOBIIEHUS. CTeneHb okucaeHusl. OKUCIUTETh U BOCCTAHOBUTEIb.
CocraBneHre U ypaBHUBAHHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOIO
Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIE PEAKIINH B IPUPOJIE, MPOU3BOJICTBEHHBIX MPOIECCaxX U
KUA3HEIEATEIIbHOCTH OPraHU3MOB.

IIpakTuyeckune 3aHATHSA

IMpakTnyeckoe 3aHATHEeNe3.KOoIMYeCTBEHHbIE OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHbBIC
3aKOHBl B XMMHHM U PACUETHI M0 YPAaBHEHUSIM XMMUUYECKHX peakuui. Moib Kak eJuHUIAa KOJIWYEeCTBa
BemecTsa. MorsipHass macca. 3aKOHBI COXPaHEHHUS MAacChl M JHEPruu. 3akoH ABoraapo. MonspHbIA
o0beM ra3oB. OTHOCHTENbHAS TUIOTHOCTh Ta3oB. PacueTsl MO ypaBHEHUSM XHMHYECKUX PEaKIUil ¢
HCIIOJIb30BaHUEM MacChl, 00beMa (HOpMaJIbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIICCTRA.

OK 01

Tema
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2.2.0nextponutud | OCHOBHOE cojlep:KaHHe 4 OK 01
eCcKas OK 04
JUCCOLMAIHIS U Teopernueckoe o0yuenue 2
MOHHBII 0OMeH .

Teopus anexkTposuTudeckon aucconranuu. MoHbl. DIEKTPOIUTHI, HEANEKTPOIUTHI. Peakiuu MOHHOrOo

oOMeHna. CocTaBieHHE peaklMii MOHHOTO OOMEeHa IMyTeM COCTaBJIEHHUS HX IMOJHBIX M COKPAIICHHBIX 2

HMOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaKkIIMU. 3aJaHUsI HA COCTABJIEHNE HOHHBIX peaKuil

JlabopaTopHble 3aHATHUS 2

JlaGoparopnoe 3ansaTueNel. “Tunbl XMMUYECKUX pEaKLIUii”.

HccnenoBanue TUIoB (10 COCTaBY U KOJIMYECTBY UCXOHBIX U 00Pa3yIOIIMXCs BEIIECTB) U IPU3HAKOB

XUMHUYeCKUX peakuuii. [IpoBeneHue peakiuit HOHHOTO OOMEHa, OTpeIesieHNne CPeIbl BOJAHBIX 2

pacTBOpoOB. 3a/1aHKs HA COCTABJICHHE HOHHBIX peaKluii
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPTAHMYECKHUX BEIECTB 14

OcHOBHOe coep:kaHue 4 OK 01
Tema 3.1. OK 02
Knaccudukanus, | Teoperudeckoe odyqenue 4 MK 1.1
HOMEHKJIaTypa U
CTPOEHHUE
neoprannyeckux |IIpeamer neopranmdeckoi xumun. Knaccndukanus neopranndeckux BemecTs. [IpocTeie u cnoxkHbIE
BEIIECTB BeniecTBa. OCHOBHBIE KIIACChI CIIOXKHBIX BEIIECTB (OKCH/IbI, THAPOKCUABI, KUCIOTHI, COJIM). B3aumMocBs3b

HEOpPraHMYECKUX BEIIeCTB. ATperatHble cocTosiHuA BeulecTBa. Kpucrannuueckue u amopdHbie

BellecTBa. TUIBI KPUCTAIIMUECKUX PEIIETOK (aTOMHAsi, MOJIEKYJIApHast, MOHHAs, METAJITMYECKast). 2

3aBUCUMOCTh (PM3MYECKUX CBOWCTB BEUIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU. 3aBUCHMOCTb

XMMHYECKON aKTUBHOCTH BELIECTB OT BUAA XUMUYECKOMN CBS3M U TUIIA KPUCTATUINYECKOU PEIIETKH.

[IprunHbl MHOrOOOpa3us BEIIECTB.

IIpakTHYeckne 3aHATHSA 2

IIpakTnyeckoe 3ansaTne Ned. HoMeHKIIaTypa HEOPraHUUYECKUX BEILIECTB: HA3BAHNUE BELIECTBA UCXOS
U3 UX XUMUYECKOU (DOPMYJIbI HIIM COCTABICHHE XUMUUECKON (hOPMYIIbI HUCXO/1A U3 Ha3BaHUs BEIllECTBA
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o mexxayHapoaHoi (MIOITAK) niau TpuBuanbHONM HOMEHKIIATYPE.

Pemenne mnpakTuueckux 3aJaHUi 10 KJIAacCU(PUKALMM, HOMEHKIAType M XUMHYECKHM (opmyiam
HEOPTraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB (YrapHbI Ta3, YIJIEKHCIBIA Ta3, aMMHAaK, ramieHas
U3BECTh, HETralleHasl U3BECTb, IUThEBAS COJIA M JPYTUX): HA3bIBATh U COCTABIATH (POPMYJIBI XUMUUYECKHX
BEIIECTB, ONPEACIATH PHHAICKHOCTD K KIIaccy.

Hctounnku xuMndeckoi nHdopMaiuu (cpeacTB MmaccoBoit HHGpopManuu, cetb IHTepHeT u apyrue).
[Touck nupopmanuu Mo Ha3BaHUSIM, UACHTH(PHUKATOPAM, CTPYKTYPHBIM (pOpMyIIaM.

Tema 3.2. dusuko-
XHUMHYECKHE
CBOMCTBA
HEOPTraHUYECKHUX
BCIIICCTB

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqenne

Mertansl. O6H_II/IC Q)HSHHGCKI/IC M XUMHYECKHE CBOIicTBa MeTawioB. CrocoObl MMOJIYYCHMUI. 3HaucHHUE
MCTAJUIOB M HCMCETAJIJIOB B IPHUPOAC MU KHU3HCACATCIBHOCTH 4YCJIOBCKA M OPraHU3MOB. KOppO3I/I$I
MCTAJJIOB: BUbI KOPPO3HUH, CII0COOBI 3allUTBI MCTAJJIOB OT KOPPO3HH.

Hemeramnpl. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBA HEMETaUIOB. THIUYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccuduxaius 1 HoMeHKIaTypa coequHeHn HemeTamuioB. KpyroBopotsl
OMOTEHHBIX JIEMEHTOB B IIPUPOJIE.

XUMHYeCKHe CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHI0B, THAPOKCUIOB, KMCIIOT,
coJsied u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COEIMHEHUH,
BBICIIMX OKCHJIOB U THAPOKCHJIOB.

IMpakTnyeckue 3aHATHS

IIpakTHyeckoe 3anaTHEeNeS. CocTaBlieHNE YPAaBHEHHMI XMMHYECKUX PEAKIUN C YYaCTHEM MPOCTHIX U
CJIOKHBIX HEOPraHMYECKUX BELIECTB: METAIIOB U HEMETAJUIOB;, OKCHUJOB META/UIOB, HEMETAIJIOB U
aM(pOTEpHBIX D3JIEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAaHMN U aMQpOTEpPHBIX THUAPOKCHIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemrenne npakTUKO-OpHEHTHPOBAHHBIX TEOPETUYECKHX 3aJaHUIl HAa CBOMCTBA, COCTAB, IMOJYYEHUE H
0e30macHOe HCIOJIb30BaHME BAKHEHIIMX HEOPraHWYECKHMX BEHIECTB B OBITY M NPaKTUYECKOMH
JESTEIIbHOCTH YEJIOBEKA.

OK 01
OK 02
IIK 3.1

19




Tema 3.3. OK 01
Unentuduxamus | OCHOBHOe coep:KkaHue 4 OK 02
HEOPraHUYECKHUX OK 04
BEIECTB JlaGopaTopHble 3aHATHSA 2

JlabopaTopHoe 3ansiTue Ne2. «/neHTudukanms HEOPraHNIESCKUX BEIIECTBY.

Pemrenne skcrnepuMEHTaNpHBIX 3a/ad O XUMHUYECKUM CBOWCTBAM METAJIOB M HEMETAJIOB, IIO

pacrno3HaBaHUIO U MOJIYYEHUIO COEIMHEHUN METAJUIOB U HEMETAJLIOB. )

WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HCHOJIb30BAaHUEM HX (PU3MKO-XUMHUYECKUX CBOMCTB,

XapaKTepHBIX KAa4eCTBEHHBIX peaknuii. KauecTBeHHbIe peaknuu Ha cyibdar-, KapOOHAT- U XJIOPU-

AQHUOHBI, HA KATUOH aMMOHHUS.
KonTtpoabHasn .

CBoiicTBa HEOPraHMYECKUX BEIIECTB. 2
padora 1
Pa3nean 4. CTpoeHue 1 CBOIICTBA OPraHNYEeCKUX BelIeCTB 18
Tema 4.1. OcHoBHOE coaepKaHue 4 OK 01
Knaccudukanmus, IK 3.1
CTpOeHHeE 1 Teopernueckoe o0yuenue 2
HOMEHKJIaTypa . .

[losiBneHue u pa3BUTHE OPTraHMYECKOW XUMUHU Kak Hayku. [Ipenmer oprannueckoi xumuu. MecTto u
OPTaHHACCKHX 3HaYEHUE OPraHUYECKOW XMMHH B CUCTEME €CTECTBEHHBIX HayK.
BeIIeCTB XUMUYECKOE CTPOEHHUE KaK IOPSIOK COECIUHEHHsS aTOMOB B MOJIEKYJE COIVIACHO MX BaJIE€HTHOCTH.

OCHOBHBIE TMOJOKEHUS TEOPUU XUMHUYECKOTO CTPOEHHUsI OopraHmyeckux coequnenuit A.M. bytieposa.

VYrnepoaHblii CKENET OpPraHu4ecKOM MOJIEKYJbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

CTpOEHHS MOJIeKyJl. MI3omMepusi U U30Mephl. 2

[Monstne o QynkuuoHanbHOM rpynmne. Panukan. [lpuHUUOBl  KIacCU(PUKAIMKM OPTaHUYECKUX

coequHeHnl. MexnyHapoiHas HOMEHKJIATypa W MPUHLOUIBl HOMEHKJIATypbl OpPraHU4eCcKHX

coequnenuil. Ilonsate 00 a3oTcolep)almMX COEAMHEHUSX, OWMOJOTMUECKHM AaKTHBHBIX BEIIECTBaxX

(yrmeBomax, »upax, Oeilkax M JAp.), BBICOKOMOJIEKYJISIPHBIX COEAMHEHMSIX (MOHOMEp, MOJUMEp,

CTPYKTYPHOE 3BEHO).

IIpakTnyeckue 3aHATHS 2

IIpakTnyeckoe 3anaTue Ne6. HomenknaTypa OpraHM4eCKMX COEOUHEHMHM OTIENbHBIX KJIACCOB 2
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(HaCbIH_[eHHBIe, HCHACBIINCHHLIC MW aApPOMATHUYCCKHUC YIJICBOAOPObI, CIIUPTHI, q)eHOJIH, aAJIbACTUABI,
KETOHbI, KapOOHOBBIE KUCIOTHI U Jp.) CocTaBieHHE MOJHBIX U COKPAILEHHBIX CTPYKTYPHBIX (hopMyi
OpraHu4YC€CKUX BCHICCTB OTACIBHBIX KJIACCOB, HCIIOJIB3YyA HWX Ha3BaHUA 110 CHUCTEMAaTHYCCKON U
TPUBHAJIBHON HOMEHKIIAType (ITUJICH, alleTUIICH, IIULepuH, GeHo, popManbaeru, yKkcycHas KUcioTa,
rmuiuH). Pacyersr mpocteiinieid (opMyibl OpraHMUECKOl MOJIEKYIIbl, HCXOs U3 JIEMEHTHOTO COCTaBa
(B %).

Tema 4.2.
CBolicTBa
OpraHUYeCKHUX
COeIMHEHUN

OcHoBHOe cogepkaHue

Teopernueckoe o0yueHue

@DU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEAMHEHUH OTIENIBHBIX KJIAcCoB (0COOEHHOCTH
KJaccu()UKAMU ¥ HOMEHKJIATYphl BHYTPH KJIacca; TOMOJOTHUYECKHUH psifl v 00mas popmyina; H30Mepus;
¢du3nyeckrue CBONCTBA; XUMHUECKUE CBOICTBA; CIOCOOBI MOTYyYSHHUS):

— TpeJeNbHbIE YIIIEBOAOPOAbl (aJKaHbl W LUKJIOAIKaHbI). ['opeHne MeTraHa Kak OJMH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITy. CBOMCTBA MPUPOJHBIX YIIEBOJIOPOI0B, HAXOXKICHUE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HenpenenbHble (aJKEeHbl, aJKWMHBl U aJIKaJWEHbl) U apOMATUYECKUE YIIEeBOJOpOnbl. [ opeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO INIAMEHU /ISl CBAPKHU U PE3KH METAJLIOB.

— KHUCIIOpOicOoepkKalllie COeAMHEHUs (CTUPTHI U (PEHOJIbI, KapOOHOBBIE KUCIOTHI U A(UPHI, allbIETH bl
U KETOHBI, KUpPbI, yrineBojsl). IlpakTudyeckoe mHpHMEHEHHE STHIEHIJIMKOJS, TJIMLEpHUHa, (eHoa.
[Ipumenenue Qopmanpaernaa, aneraibAeryuaa, YKCYCHOM KHUCIOThl. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KUCIIOT. MOIOIIMe CBOWCTBA MbLIA.

— a30TCoJiepKallhe COEAMHEHUs (aMUHBI M AMHHOKHUCIOTHI, Oeliku). BbICOKOMONEKYIsIpHBIE
COEMHEHMS (CUHTETHYECKHE U OMOJIOTMYEeCKH-aKTHUBHBIE). MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO.
[TonmnMepu3anus 3TUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHUS.

I'enernyeckas cBSA3b MEXKAY KJlacCaMH OPraHUYECKUX COETUHEHUI.

IIpakTH4eckne 3aHATHA

IIpakTnyeckoe 3ansitue Ne7.CBOMCTBAa OPraHUYECKUX COEIUHEHHUM OTAENBHBIX KJIACCOB (TpUBUAIbHAS
U MEXJTyHapo/Has HOMEHKJIATypa, XMMUYECKHE CBOICTBA, CLIOCOOBI MOJIy4EHUs): IpeieIbHbIE (aTKaHbl

OK 01
OK 02
OK 04
IIK 3.1
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Y IUKIIOAIKAHbI), HEMpeAe/bHbIe (AJIKEHBI, aTKUHBl U aJIKaJHCHbI) U apOMaTUYECKUE YIIIEBOJOPOIbI,
CupThl B (EHOJIBI, KAPOOHOBBIC KUCIOTHI U 3(PHUPHI, abJACTUIBI U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHMS. 3a/JlaHusl HAa COCTaBJICHUE YPABHEHUU XMMUUYECKHX PEAKIUU C
Y4aCTHEM OpPraHWYECKHUX BEIIECTB HA OCHOBAHUH UX COCTaBa U CTPOECHUS.

IIpakTuyeckoe 3ansitue Ne8.CocTtaBieHue cxeM peakiuil (B TOM YHCIIE MO MPEI0KEHHBIM IIETOYKaM
MPEBPAIICHUI), XapaKTePU3YIOIIUX XUMUYECKUE CBOMCTBA OPraHUYECKUX COCAMHEHUH OTIEIbHBIX
KJIACCOB, CMOCOOBI UX IMOJIyYeHUS W Ha3BaHUWE OPTraHUYECKUX COCIWHEHUH MO TPUBHAIBLHOM WIIH
MEXIyHAPOAHOM CUCTEMAaTUUYECKOW HOMEHKIIATYpE.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOWCTBA OPraHUYECKUX
COCIMHEHUH OTJEIbHBIX KJIACCOB

Tema 4.3.
WNnentudukanus
OpPraHUYECKUX
BEILIECTB, UX
3HAUYCHUE H
MIPUMCHCHHE B
OBLITOBOM U
MPOU3BOACTBEHHOMN
JIeITEIIbHOCTH
yeJgoBeKa

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue

buooprannueckne coenuHenus. IlpumeHeHne u Ouojoruueckas poib yriaeBojoB. OKHCIeHHE
JIJI€BOJOB — MCTOYHHUK OHHEPrUM JKUBBIX OpraHu3MoB. OOnacTh NpPUMEHEHUS aMUHOKHUCIIOT.
[TpeBpamienust OenkoB MuIIM B opraHusme. buonormueckme ¢yHkiumn OenkoB. buonormueckue
¢GyHKIMH KUpoB. Posib opraHrueckoil XMMUU B pEeLIEHUH MPOOJIeM MUIEBON 0€3011aCHOCTH.

Ponp opranuuyeckoil XUMHM B pelIeHHMM NOpoOJeM H3HepreTMYeckod Oe30macHOCTH, B pPa3BUTUHU
MEAMIIMHBI, CO3aHUH HOBBIX MaTepUaJIOB, HOBbIX HCTOYHHUKOB YHEPIHH (aJIbTEPHATUBHbBIE HCTOYHUKU
sHeprum). OnacHOCTh BO3JEHCTBYS HA KUBbIE OPraHU3Mbl OPraHUYECKHUX BELIECTB OTAEIbHBIX KJIaCCOB
(yrnmeBomopobl, CHUPTHI, (DEHOJIBI, XJIOPOPraHWYECKHE IMPOU3BOJHBIC, ANbAETHABI U Jp.), CMBICI
NOKa3aTelsl MPEAEIbHO JOIYCTUMON KOHIIEHTPALUH.

JlaGopaTropHble 3aHATUSA

JlaGopatopHoe 3anaTHeNe3. “UneHTH)HKAINA OPTaHUYECKUX COSTMHEHUN OTAEIbHBIX KIIACCOB™

WNnentudukanus opraHnueckux COeIMHEHUN OTAEIbHBIX KJIACCOB (Ha MpUMeEpe albJeruioB, Kpaxmara,
YKCYCHOH KHCJIOTBI, O€IKOB W T.I.) C HCIOIb30BaHMEM UX (DU3UKO-XUMHUUECKUX CBOICTB U
XapaKTepHBbIX KadyeCTBEHHbIX peakuui. JleHaTypanus Oenka npu HarpeBaHuM. l[BeTHble peakuuu
0enxoB.BOZHUKHOBEHHE aHAIUTUYECKOTO CHTHANAa C TOYKH 3PEHHUS XUMHUYECKUX IIPOLIECCOB IPHU
IIPOTEKaHUN Ka4eCTBEHHOM peakliy, I03BOJISAIOIEN NASHTU(PUINPOBATh NPEII0KEHHbIE OPIraHNYECKHE

OK 01
OK 02
OK 04
IIK 3.1

22




BCIICCTBA.

Kourpo.nas CtpyKTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB
padora 2 '
Paszpgea S. KuneTrnyeckue u TepMOJAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHUX pPeaKkiuii
Tema OcHoBHOe coJep:kaHue OK 01
5.1Cxopoctb OK 02
XHUMHYECKHX IIpakTnyeckue 3aHATHS K 3.1
peakuui.

IpakTuyeckoe 3auaTHEeNe9. CKOPOCTh pPEaAKINH, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB: MPHUPOIBI
KUMHYECKOE pearupyromux BeLIeCTB, KOHLEHTpPAlMM pEearupyrouIuX BEIIeCTB, TEeMIeparypbl W IUIOLIAAU
PaBHOBECHC PEaKIMOHHON MOBEPXHOCTU. TeruioBble 3((EKTh XUMUYECKUX pPEaKIui. JK30-U SHAOTEPMHUUYECKUE,

peakuuu

OOpatumocTh peakuuid. XMMHYECKOE DPABHOBECHE M €ro CMEIICHHWE I0J ACHCTBHEM pa3IMYHbIX

(bakTOpOB (KOHIEHTpAlMsl peareHTOB WM MPOJYKTOB peakiiy, JaBIeHUE, TeMIIepaTypa) sl CO3/1aHus

ONTHMAJIbHBIX YCIOBUN MPOTEKaHUsI XUMHUUYECKUX npoueccoB. [Ipunnun JlelllaTense.

Pemienue npakTHKO-OPUEHTUPOBAHHBIX 3aJJaHUH Ha aHalu3 (aKTOPOB, BIMSAIOLUIMX HAa H3MEHEHHE

CKOPOCTH XMMHUYECKON peakiuy, B T.4. C MO3ULIHUNA KOJOTUYECKH 11€JIeCO00Pa3HOro MOBEACHUS B OBITY

U TPYZIOBOM IEATENBHOCTH B LIEJISAX COXPAHEHUS CBOETO 3/I0POBbs U OKPYKAIOIEN IPUPOIHOM CPENBI.

Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHouna Jle-Illarense s

HaXOXKJCHHUs HAalpaBJIEHUs] CMEIIEHHs pPABHOBECHS XHMMHYECKOH peakuuu M aHainu3 (PaKkTopoB,

BJIUSIIOLIUX HA CMEIIEHUE XUMUYECKOTO0 PaBHOBECHS.
Pa3nean 6. PacrBoOpsI
Tema 6.1. OcHoBHOe coJiep:KkaHue OK 01
[TousTe o OK 02
pacTBopax Teopernyeckoe o0yuenue OK 08

IIK 3.1

PactBopenune kak Qusuko-xumuyeckuii mporecc. PactBopel. CrocoObl TPHUTOTOBJICHHS PAaCTBOPOB.
PactBopuMocTe. MaccoBas 11011 pacTBOpeHHOro BemiecTBa. CMBICT MOKazaTens MpPelesbHO
JOMYCTUMOMN KOHIICHTPAIIUH U €T0 UCIIOJIB30BaHUE B OLIEHKE IKOJIOTHUECKOM 0€30MacHOCTH.

[IpaBuna »KOJIOTHYECKU IEIECOO0PA3HOTO TMOBEACHUS B OBITY W TPYIOBOH ACSITEIBHOCTH B IIENISAX
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COXpPaHECHHUA CBOCTO 3J0POBbA U Oprma}omeﬁ HpHpOI[HOfI CpE€abl;, OIIaCHOCTDb BOSHeﬁCTBHH Ha >KUBBIC
OpraHu3MbI OIMPEACICHHBIX BCIICCTB.

Hucniepcusie cucrembl. Kommouaneie cuctembl. Mctunuble pacTBOpbl. PacTBopenme kak Qusmko-
XxuMu4eckuii mpouecc. PactBopsl. CriocoObl MpHUroTOBIEHUS pacTBOpoB. PactBopumMocts. MaccoBas
JI0J1s1 paCTBOPEHHOTO BellecTBa. IIpenenbHo 1onycTrMble KOHIIEHTPALMK U UX MCIIOJIb30BAHUE B OLICHKE
9KoJIOTHUecKoi Oe3zomacHocTu. Kiaccudukanust nucnepcHbIX cucteM 1o coctaBy. CTpoeHue u
(akTOpsl YCTOMYMBOCTH AMCIEPCHBIX CHCTEM. Pacro3HaBaHHE HMCTHHHBIX PAacTBOPOB, KOJUIOMIHBIX
pacTBopoB U rpyodoaucnepcHsix cucteM. CTpoeHue Muuemisl. PaccenBanue cBeta npu NpoOXOXkKIAECHUU
CBETOBOIO ITy4YKa Yyepe3 ONTHUUYECKH HEOJHOPOHYIO0 cpeny (3¢ dexra Tunaamns).

Pemenue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUM HA PacTBOPHI, UCIIOJIb3yEMbIE B OBITOBOU U
IIPOM3BO/ICTBEHHOH JIESITEIHOCTH YE€JIOBEKa, C MO3UIMNA 3KOJIOIHYecKoi 0€301acHOCTH MOCIEACTBUM U
IPaMOTHBIX pelIeHU TPoOJIeM, CBSI3aHHBIX C XUMUEH.

Tema 6.2. OcHoBHOE coep:kaHue OK 01
Hccnenoanue OK 02
CBOJCTB PaCcTBOPOB JlabopaTopHble 3aHATHSA OK 09
JlabopaTopHoe 3ausiTueNe4.«IIpurotoBieHue pacTBOPOBY. TK 3.1
[IpuroToBneHue pacTBOPOB 3a/laHHON (MaccoBoi, %) KOHIIEHTpalHH (C MPAKTUKO-OPHEHTUPOBAHHBIMU
BOIIPOCaMHM) U OTIpeZieNIEHUE CPeibl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJEePKaHUE (COAepKAHUE TPUKJIIATHOTO MOIYJIs)
Pa3zpen 7. XuMus B ObITY M IPOU3BOACTBEHHOM AeSITEJIbHOCTH YeJIOBEKAa OK 01
OK 02
Tema 7.1Xumusa B (OcHOBHOE coiepKaHue OK 04
OBITY U
npou3BoicTBeHHOI | Teopernyeckoe o0ydyenue OK 07
NEITEILHOCTU IIK 1.1
YelloBeKa [Tpenapats! 6b1TOBOM XMMHK. OXpaHa OKpYKaroIel cpeibl, COOMI0IEHIE MTPABUI UCTIOIB30BaHMUS. K 3.1

Hogelimue noCTHXEHUST XUMUUECKOW HAYKH U XMMHYECKOW TEXHOJOTUH. Posib Xumuu B oOecrieueHun
HKOJIOTHYECKOM, HSHEpreTuyeckord Oe30macHOCTH. IIpaBuna mnoucka W aHaJIW3a XUMHYECKOU
nHpoOpManMi W3 pa3IMYHBIX HWCTOYHMKOB (HAay4yHass W ydeOHO-HAy4yHas JIUTEpaTypa, CpeICTBa
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MaccoBoOi HHpopManuu, ceTb IHTepHET).

HpaKaneCRne 3aHATHSA

IIpakTnueckoe 3ansaTue Nel0. Koncrpykunonssle Mmatepuaisl. UEpHbIE U IBETHBIE METAILIBL.
Crenuduueckue XuMuyeckue, GU3NIecKue 1 MEXaHNIEeCKHe XapaKkTepUCTUKH. KOHCTPpYKIIMOHHBIE
crainu. CocTaB, NOJIy4eHHUs1, 00JIaCTH IPUMEHEHHUS.

BbinonHeHne XMMHUYECKOrO SKCIIEPUMEHTA B IIOJIHOM COOTBETCTBHM C IpaBWJIaMU O€30MAaCHOCTH.
Habnronenue, ¢pukcanus u onucaHue pe3yabTaToB MPOBEACHHOTO dKcrepuMeHTa. Kputnueckas oneHka
JOCTOBEPHOCTH XMMHUYECKON MH(OPMAIUK, IOCTYNAOLIEH U3 Pa3HbIX UCTOUHUKOB.

IMpakTuueckoe 3anaTue Nell.Kopposus meramios. [Ipusznaku koppo3uu. Buasl koppo3uun
(xuMuyeckas 1 dNeKTpoxumuueckas). CrocoObl 3alIUThl METAJIOB OT KOPPO3UH (METAILITHYECKHE
MTOKPBITHS, HEMETALTUYECKUE MOKPBITHS, XUMHUUECKHE TOKPHITUs). FI3MeHeHne cocTaBa TEXHUUECKOTO
MeTaJllIa U KOPPO3UOHHOM CPEIBI.

[Touck mHbopManuy U aHAMU3 KEHCOB O MPUMEHEHUH XUMHUYECKUX BEIIECTB U TEXHOJOTUH C y4eTOM
Oymay1iei npodeccuoHaNbHON AESITETFHOCTH

3amura:[IpencraBienue pe3yabTaToB pelIeHNs KeiicoB B (hopMe MUHU-/I0KJIa/1a ¢ TIpe3eHTanuen

IIpomMe:xxyTouHasi aTTecTalus M0 TUCHUILIMHE (3a4eT)

Bcero

60
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1.3. MexaucuunJInHAPHbINA MOIXO0/

B cootBerctBU co PI'OC COO n ®I'OC CIIO OCHOBHBIMH IIOAXOJAMH B
MpenoAaBaHuy TUCIUIUINHBI SIBISIFOTCS:

1. CucTeMHO-AEATENbHOCTHBIM MOAXOA - 3TO HWHTErpalus CUCTEMHOTO H
JEeATEIbHOCTHOIO MOAXOA0B, T€ LEJIb, METOANKA OOYUEHUS ONPEAEISIIOTCS ¢ MO3ULUN
CHUCTEMHOTO MOJIX0/1a, a ACSATEIbHOCTHBIN MOJIX0Jl PACCMATPUBAETCS KaK MHCTPYMEHT
JOCTHKEHHS LICIIH.

2. KoMIEeTeHTHOCTHBIN MOAXOJ - 3TO MPUOPUTETHAS OpUEHTALUsI 00pa30BAHMS
HAa €ro pe3ylbTaTbl: (POPMUPOBAHUE HEOOXOAUMBIX  OOHICKYJIBTYPHBIX U
npo(ecCHOHANBHBIX KOMIIETEHIIUM, CaMOOIPEACIICHUE, COLMAIM3AINI0, pPa3BUTHE
WHIMBUYAIbHOCTH U CAMOAKTYaJIU3aIlHIO.

MexauCIUIUIMHAPHBIN MOAX0A K OTOOpYy coxaepxanus aucuurummabsl OJ1.12
Xumus ¢ ydetom mpodeccruonanbHoit HampapieHHocTu [ITICC3 mpencraBieHbl B
tabnumax 1 u 2.

MexaCIUIUIMHAPHOCTh peanusyercs yepe3 MEXAUCLUTUIMHAPHBIE
(MEeXMpeaMETHBIE) CBSA3U PA3HOTO TUIIA U MPOSBIAETCA B CIIOCOOHOCTH 00YYarOIIUXCS
y4acTBOBaTh B PEIICHUN KOMIUIEKCHBIX 3a7a4.

MexaUCIUIUIMHAPHBIE CBS3M MPENOJIaraloT B3aUMHYIO COTJIACOBAHHOCTh
IporpaMM Y4eOHBIX JUCUUIUIMH U KYpCOB, OOYCIIOBICHHYIO XapakTepoM HayK U
JTUJAKTUYECKUMU 1ESIMU.

[IpeeMCTBEHHOCTh 00pa30BaTEIbHBIX PE3YJIBTATOB  00I1€00pa30BaTEIbHOMN
HOJIFOTOBKU 00€CIIEUNBAETCSL:

MEXIUCITUTUIMHAPHBIM TIOJAX0J0OM K OTOOpY cojlepkaHusi 0011e00pa3oBaTeIbHON
mucuuiuingbl (ganee OIT) ¢ yuerom npodeccuonansHoi HanpasneHHocT [ITICC3;
unterpanuein Ol ¢ qucrunImHaMu 1 Kypcamu 00111e00pa3oBaTeIbHOTO IIUKJIIA.

NureHcudukanusa ydeOHOTro mpouecca JOCTUTAeTCsl Yyepe3 MHTErpUpOBaHHBIC
3ansTusa ¢ Ol u kypcamu o61eoOpazoBaTeIbHOrO KKIA (Tabauia 1).
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[Tpunoxenue Ne 1

MexauCIUIUIMHAPHBIN TOIX01 K 0TOOpY coaepkanus aucuuiinael O/ 12. Xumus ¢
ydetoM npodeccuonanbuoi HanpasieHHoctu [IITCC3

Tab6mmia Nel
HaumeHoBaHue TeM OoOpa3oBaTte/ibHbIEe Buja 3ansaTus. O0bem| HaumenoBanue qucumiiud (O0bem
o0meodpa3zoBarenbHoii | PesynpTatei(OK) | Bun gesarenbHocTtu |4acos oA, O11, M (MIK). 4yacoB
AUCHUIIJIMHBI (yKa3aTb KOIbI oﬁyqamumxca HaumeHoBaHue TeM
00pa3oBaTeJbHBIX 001meodpa3zoBaTeIbHOI
pe3yJabTaTOB) JTUCIMIIINHBI
O/. 12 Xumus OK 01, OK 02, |Teopermueckoe 2 |O. 04 OOmecTBO3HAHUE 2
Tema 1.2 Ilepuoauueckas OK 04 Tema Hayka un
CUCTEMA XUMUYECKUX o0Opa3oBaHue B
anemenToB J[.1. COBPEMEHHOM MHPE
Menpeneesa.
OJ. 12 Xumus OK 01, OK 02, |IIpakTuueckoe 2 |O[. 05 I'eorpadus 2
Tewma 3.2.Metaisbl. OK 04, OK 07 Tema I'eorpadus otpacneit
Oo6ume ¢puznyeckue u BTOPUYHOMN CephI
XUMHUYECKHUE CBOKCTBA MHUPOBOTr'0 XO35IIICTBA
MeTaiioB. CriocoObl
MIOJTyYEHUSI.
Ol. 12 Xumus OK 01, OK 02, |I[IpakTuyeckoe 2 |OJ. 13 buonorus 2
Tema 2.1YpaBHenus OK 04, OK 07 Tema OOMeH BelecTB 1
OKHUCJICHUS- MpEeBpaIlleHUE SHEPTUH B
BOCCTaHOBJICHUSI. KJIETKE
OJl. 12 Xumus OK 01, OK 02, |Teopernueckoe 2 |OJl. 13 buonorus 2
Tema 7.1 Hoseiimre OK 04 Tema Bnusiaue
JOCTH>KEHHS] XUMHYECKOU JeATEIbHOCTH YeJI0OBEKa Ha
HayK{ U XUMHUYECKOU ouochepy
TEXHOJIOTHH.
OJ. 12 Xumus OK 01, OK 02, |[IpakTuueckoe 2 |OA. 07 (y) Marematuka 2
Tema2 2 Teopus OK 08 Tema YpaBHeHus u
AIEKTPOJIUTUYECKON HEpaBEHCTBA
JUCCOIUAIUY.
OJ. 12 Xumus OK 01, OK 02, |Teopernueckoe 2 |O[. 11(y) ®usuka 2
Tema 6.1PacTtBOpenue kax OK 09 Tema Ucnapenue u
(U3UKO-XUMHYECKUN KOHJICHCAIIUS.
npouecc. PacTBopsl. Hacpimennsiit nap u ero
CriocoObl TPUTOTOBICHUS CBOIcTBa. AOCOTIOTHAS U
pPacTBOPOB. OTHOCHUTEJIbHAS BIIAYKHOCTh
BO3JlyXa
OJ. 12 Xumus OK 01, OK 04 2 |OA. 11(y) ®usuka 2
Tema 5 CxkopocThb TeopeTnueckoe Tema OcHOBHBIE

XUMHUYECKHAX PEAKIIUN.
XHUMUYECKOE PaBHOBECHE

[10JIOKEHUSI MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH.
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OJ. 12 Xumus OK 01, OK 02, |Teopernueckoe OJ. 1 Pycckuii A3bIK

Tema 4.3 OK 04 Tema S3bIK Kak cpeaCcTBO

buooprannueckue oOmIeHns

coequnenus. [Ipumenenue

1 OMOJIOTHYEeCKast POJb

YTJIEBOJIOB.

O/. 12 Xumust OK 01, OK 02, |Teoperuueckoe O/1. 10 OBX

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

OpraHN4YeCKOM XUMHH B 370pPOBEIA 00pa3 KU3HH

perieHuu IpoodiemM

SHEPreTUYECKON

0€30IaCHOCTH, B

pPa3BUTUU MEAUIIMHBI,

CO3/IaHUU HOBBIX

MaTepuasoB

OJ. 12 Xumus OK 01, OK 02, |[IpaxTuueckoe OJ. 09 ®uznueckas

Tema 3.1 Ilpenmer OK 04 KYJIbTypa

HEOPraHUYeCKOu Tema CoBepIieHCTBOBAaHHE

xumun. Kiaccudukarmus TEXHUKH OPOCKOB MsYa:

HEOPraHUYECKHUX OpoCKH B KOp3UHY ABYMA

BEILICCTB. pyKaMi OT IpyaH, OLHO
pPYKO# OT 11e4a, 1ByMs
pYKaMH CBEpXY, C
OTCKOKOM OT IIIUTa — Ha
MecCTe

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

Tema 3.2. MeTamnsbl. OK 04 Tema HavanbsHblll nepuo

OO6mue puznueckue u Bemnukoit OreuecTBeHHOI

XMMHYECKHUE CBOMCTBA BOWHBI

MeTaiioB. CriocoObl

MOJTYYEHUSI.

OJ. 12 Xumus OK 01, OK 02 |Teopernueckoe OJl. 08 NnpopmaTuka

Tema 1.1.CoBpemeHHas
MOJIeTIb CTPOCHHSI aTOMa.
CHMBOJIMYECKHUH SI3BIK
XAMHM.

Tema MonenupoBanue
pa3IMYHBIX MIPOLIECCOB B
cpene mporpaMMUpPOBAHUS
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[TpodunpHas HaPABICHHOCTD TUCITUTITMHBI

TaGmauia Ne 2
HaunmenoBaHue Tem Oo0pa3oBaTeJibHBIE Bup 3anstus. O0bem HaumeHoBaHue O0bem
001eo0pa3oBaTebHOI Pesyabtarsi(OK) | Bug aesarejJbHOCTH | 4acoB JMCHUIINH Yacos
AU CIHUILIMHBI (Yyka3aTb KOIbI o0y4yarmuxcst o[, O11, M (MIK).
o0pa3zoBaTebHBIX HaumeHoBaHMe TeM
pe3yabTaToOB) 0011e00pa3oBaTeLHOI
MUCHUILITHHBI
Xumust O/1.12 5 OK 01 Teopermaeckui 2 |MJIK.04.01 Texnonorus | 2
Tema 7.11Ipenapatbl 6LITOBOEI OK 02 06paboTKH H3aeMil Ha
xumun. Oxpana okpyxaromen|[[1K 1.1 METaIUIOPEKYILIIX
Cpelbl, COONIOJCHUE TMPABUII IK 3.1 CTAHKAX
KCTOJIb30BAHMSI.
. Tema ®usnueckue
Hogeiimue qoctrxkeHus
o OCHOBBI TIpoliecca
XUMUYECKON HAYKU U
N pe3aHus METAJIOB
XHMHYECKON TeXHOJI0Tun. PoIib
XUMHUHU B 00€CTICUCHUN
JKOJIOTHYECCKOM,
SHEPreTUYECKON
0€30ITaCHOCTH.
Xumus OJ1.12 OK 01 [MpakTuyeckuii 2 |or.04 2
Tema 7.2KOHCTPyKIII/IOHHLIe OK 02 MatepuasioBeicHHe
Marepuasbl. YEpHbIE U OK 04
Tema IlonsiTue o
I[BETHBIE METAJUIEL. OK 07
MaTepHalOBEACHUU.
Crnenududeckue XUMHUIECKUE, IIK 1.1 p A
ATOMHO-
¢bu3nyecKkne 1 MEXaHU4YECKHE K 3.1
KPUCTAJUTMYECKOE
XapaKTEPUCTUKH.
CTPOEHHE METAJIOB
KoHcTpykmonHsie crany.
Cocras, nmony4denus, o0iaacTu
MIPUMEHEHUS.
Xumus OJ1.12 OK 01 [MpakTuyeckuii 2 |or.o4 2
Tema 7.3Koppo3ust MmeTasmios. OK 02 MarepHanoBeieHHe
IIpusnaku koppo3uu. Buasl OK 04
Tema Koppo3sus
KOppO3UH (XuMUYecKas 1 OK 07
METaJUIOB U CIIOCOOBI UX
ANEKTPOXUMUYECKAS). K 1.1 SN
CniocoOBbl 3aIUTBI METAJIOB OT IIK 3.1 m

KOppO3HHU (METaJIIMUECKUE
MOKPBITHUS, HEMETANINYECKUE
MOKPBITHUS, XUMUYECKUE
nokpbITUs ). U3MeHeHnue
COCTaBa TEXHUUYECKOTO
MeTaJl1a U KOPPO3UOHHOM
CpEIpbl.
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3. YCJIOBUS PEAJTU3ALIUY TIPOTPAMMBI OBLIIEOBPA3OBATEJILHOM
JUCHUILIAHBI

3.1.0cHamenne yuedOHOro KabmHera
JUiga  peanu3anuu  OpOrpaMMbl  y4eOHOM  JTUCHUIUIMHBI  [PELyCMOTPEHBI
CIEIyIOIINE CHEIUAIbHbIE IOMEIIECHUS, OCHAIllEHHblE Yy4yeOHOW MeOenplo |
CpeICcTBaMHU OOyUYEHUS:
Y4eOHblii KaOMHET XUMHH, OCHAIICHHBI 00OpynOBaHUEM (HATJISAHBIMU
IOCOOHSIMU):
- IOCA/I0YHBIE MECTAa MO KOJTUYECTBY 00YUYaIOUTNXCS;
- paboyee MecTO MpenoaaBaTeis;
- KOMIUIEKT Y4€OHO-HAIJISIIHBIX TOCOOMIA;
- KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;
- 3aIaHUS 111 KOHTPOJIbHBIX padoT;
- Ipo(pecCHOHAIbHO OPUEHTUPOBAHHBIC 33/1aHNUS;
- MaTepuansl Ui qud3ayeTa;
-Ha0OpBI IIAPOCTEPHKHEBBIX MOJIEIEH MOJIEKYJL;
- MOJIENN KPUCTAJUIMYECKUX PELIETOK;
-KOJUIEKIIUH MPOCTHIX U CJIIOKHBIX BELIECTB U KOJUIEKIIH ITOJIUMEPOB;
-KOJUIEKIUS TOPHBIX IOPOJT U MUHEPAJIOB;
-tabnuia Menneneena;
-KOMIUIEKT TabJIuI IO XUMHUU;
-KOMIUIEKT TabJuI IO HEOPTAHUYECKOW XUMUMU;
-KOMIUIEKT TabJIuI IO OPTaHUYECKOU XUMUU;
-KOMIUIEKT TaOJIUIl M0 XUMHYECKUM MPOU3BOJICTBAM;
-KOMIUJIEKT IOPTPETOB YUEHBIX-XUMHUKOB;
-y4eOHbIe (GUIBbMBI, IIUGPOBBIE 00pa30BATENBHBIE PECYPCHI.

TEXHUYECKUMU  CPEICTBAaMH  OOYy4YCHUS: KOMIIBIOTEp € YCTpOMCTBaMH
BOCIIPOU3BEAEHUS 3BYKa, IPUHTEP, MYJIbTUMEANA-TIPOCKTOP C SKPAHOM.

3.2. UapopMmaniuoHHoe odecredyeHrue peaan3anuy NporpaMmmbl

1. ns peanuzaiuu nporpamMmbl OMOIHOTEUHBIN (POH]T 00pa30BaTEIbHON OpraHU3aIuu
JOJDKEH UMETh TIeYaTHBIC W/WIIH 3JIEKTPOHHBIC 00pa3oBaTeIbHbIC U HH(POPMAITMOHHBIC
pecypchl, peKOMEHIOBaHHBIC T MCIOJIb30BaHUS B 00Opa30BaTEILHOM IpoOIlecCe, HE
CTapIie MATH JET C MOMEHTA W3/IaHMUs.

2. PexkoMmenayemble I€UaTHBbIC W3JAHUA [0 peaau3aiuu  0011e00pa3oBaTeIbHOM
JTUCIUTIIMHBI TPEJCTABICHB B METOJMYECKMX PEKOMCHIAIMAX 110 OpraHU3aluu
00yueHus.
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https://urait.ru/bcode/538526 (nmara oopatmenus: 09.04.2024).

3.Xumus. 11 xnacc. YrinyOnéuusiii ypoBenb: yueOHuk / O. C. I'abpuensu, U. T.
OctpoymoB, C. A. CnaaxoB, A. H. Jléskun. - MockBa : HM3narenbcTBO
"IIpoceemienune"”, 2022. - 432 c. - ISBN 978-5-09-099550-4. - TekcT: 3J€KTPOHHBIN. -
URL: https://znanium.com/catalog/product/1928233 (marta oOpamenus: 29.05.2023).
— Pexxum pocryma: 1o noamnucke.

4.T'abpuensn, O. C. Xumusa. 10 kmacc. Yrayonéuueiii ypoeHb: yueOHuk / O. C.
[Nabpuensn, WM. I'. OctpoymoB, C. A. CnagkoB. - MockBa: HM3naTenbcTBO
"IIpocBemenue”, 2022. - 400 c. - ISBN 978-5-09-099549-8. - TekcT: 3J€KTPOHHBIN. -
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https://znanium.ru/catalog/product/2146079
https://znanium.ru/catalog/product/2089902
https://urait.ru/bcode/544870
https://urait.ru/bcode/538526
https://znanium.com/catalog/product/1928233

URL: https://znanium.com/catalog/product/1928192 (mara oGpamenus: 29.05.2023).
— Pexxum nocryma: 1mo noanucke.

5.AndunorenoBa, M. B. Xumus: Y4eOHHK U TPaKTUKYM JJId CPEJIHEro
npodeccuoHanbHoro odbpazosanust / M. B. Andunorenoa, A. B. babkos, B. A.
[TonkoB. — 2-€ u3A., ucnp. u nomn. — Mocksa : M3narensctBo FOpaiit, 2023. — 291
c. — (ITlpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-11719-6. — Tekcr:
anekTpoHHbIt  //  OOpa3zoBatenbHas miatdgopma FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/513807 (nmara oopamierus: 05.06.2023).

6.Hukonsckuii, A. Bb. Xumusi: y4eOHHMK ©  TPAKTUKYM IS CPEIHETro
npodeccuonansHoro oobpazosanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepab. u gomn. — MockBa : MzmarensctBo HOpaiit, 2023. — 507 c. —
(ITpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-01209-5. — Tekcr:
anekTpoHHbI  // OOpazoBarenbHas 1uiatdopma FOpaitit [caiit]. — URL:

https://urait.ru/bcode/513537 (nara oopamenus: 05.06.2023).

7. Xumusi: yaeOHUK JUIsl cpeHero npodeccruonanbuoro oopazosanus / FO. A. JleGenes,
I'. H. ®danees, A. M. T'ony6es, B. H. IllanoBan ; mox oOmed pemakmumeit I'. H.
daneeBa. — 2-e¢ uz., nepepad. u gomn. — Mocksa: M3gatensctBo IOpaiit, 2023. —
431 c. — (ITpoeccuonansuoe odpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr:
anekTpoHHbIt  //  OOpa3zoBatenbHas miatdgopma FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/513073 (nara oopamenus: 05.06.2023).

8.Ily3zakoB, C. A. Xumus. 11 knacc. YrimyOnéHubeli ypoBeHb : yueOHuk / C. A.
[TyzakoB, H. B. Mammnuna, B. A. IlonkoB. - 3-e¢ u3n. - MockBa: M3marenscTBo
"IIpocsemienue", 2022. - 320 c. - ISBN 978-5-09-099543-6. - TeKCT: 2J€KTPOHHBIM. -
URL: https://znanium.com/catalog/product/1928223 (nata o6pamenus: 29.05.2023).
— PexuMm nocrymna: o noanucke.

9.'ycena, E. B. Xumus qis CIIO: yueOHO-MeToanueckoe nmocoodue: B 2 yactsax. Yactb
1 / E. B. I'yceBa, M. P. 3uranmmna, J[. Y. Kynukosa. - Kazans: KHUTY, 2019. - 168
c. - ISBN 978-5-7882-2792-4. -  Tekct: osnekrponssiii. -  URL:
https://znanium.com/catalog/product/1899344  (mata o6pamenus: 09.03.2023). —
Pexum nocrymna: mo noanucke.

IleyaTHbIEe N31aHUA
1.T'a6puens, O.C. Xumus i npodeccuid U CHEUATBLHOCTEH TEXHUYECKOTO
npoduns: yaeobnuk / O.C. I'abpuensn, N.I'. OctpoymoB. — 6 —e uzad., crep.- M.:
M3natensckuii nieHTp «Axamemus», 2022.-272 c.- ISBN 978-5-4468-5991-7.-TekcT:
HEMOCPEICTBEHHBIN.
2. Xumus juist mpodeccuii U cnenuaibHOCTe TexHuueckoro mpoduns: [Ipaktukym:
yuae0. nmocobue / O.C. I'abpuensu, U.I'. Octpoymos, C.A. Cnankos, H.M. Jlopodeesa;
noa pea. O.C. I'abpuensna. — 6 —¢ u3a. - M.: M3marenbckuii EHTP «AKaaeMus»,
2017.-304 c.- ISBN 978-5-4468-4807-2.-Texct: HenmocpencTBEeHHbIN. 3.XuMus AJis
npodeccuii U cnenuanTbHOCTEN TexHudeckoro npoduis: [Ipaktukym: yued. mocodue /
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https://znanium.com/catalog/product/1928192
https://urait.ru/bcode/513807
https://urait.ru/bcode/513537
https://urait.ru/bcode/513073
https://znanium.com/catalog/product/1928223
https://znanium.com/catalog/product/1899344

O.C. TI'abpuensu, N.I'. Octpoymos, C.A. Cnaakos, H.M. lopodeesa; nox pea. O.C.
['abpuensina. — 5 —e usa. - M.: M3narensckuii neHtp «Axagemus», 2022. -304 c.-
ISBN 978-5-4468-4807-2.-TekcT: HENMOCPEICTBEHHBIM.

HNuTepHeT pecypcsi:

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

Uudopmarmonnsle  marepuaibl 00  onumnuagax: MOCKOBCKOW — TOPOJCKOM,
Bceepoccuiickoi, MeHn1ej1eeBCKOM, MexyHapOIHOM. [IpuBeneHsl 3aJ1auu
TEOPETUUECKUX M OKCICPUMCHTAIBHBIX TypOB, MOAPOOHBIC pEIICHUS, CIHUCKH U
dotorpadum modbenuremnei.

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

Cucrema JHMCTaHIIMOHHOTO OOy4Ye€HHs, HalpaBl€HHas B IEPBYI0 O4Yepedb Ha
ITOATOTOBKY K OJIMMITMAJAM BCEX YPOBHEN — OT IIKOJIBHBIX 10 MeKTyHapOIHOM.
3.http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran no HaHoTexHONOrMsAM. OCHOBHAS 11€JIb — pa3BUTHE O0Opa3oBaHUsl B 00JIacTU
HAaHOTEXHOJIOTHI U MOJTOTOBKA K MHTEPHET-OJIMMIIAAJIE 110 HAHOTEXHOJIOTHSIM.

4 http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnipaBounast nHdopmaiyss 0 XUMHUYECKHX DJIEMEHTaX U MX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

5.http://gotourl.ru/4792 (http://periodictable.ru/)

Pycckosi3pIuHBIN CAalT O CBOMCTBAX XMMUYECKUX JIEMEHTOB.

6. https://hvsh.ru  — Xypnan «XuMust B IIKOJIE.
7.https://postnauka.ru/themes/chemistry — jexuuu no xumuu Ha caiite [locTHayka.
8.http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-monynsipHbIii  TIpOeKT «OJeMEeHThl OOJbIIoi  Hayku» (du3uka, XUMHUS,
MaTeMaTrKa, aCTPOHOMMUsI, HAyKH O >KM3HM, Hayku o 3emiie). HOBOCTH Hayku, KHUTH,
HAYYHO-TIONYJISIPHBIE CTaThH, JICKIUH, SHIIUKIOTICANH.

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

Cailt HayyHO-momyssipHOro kypHana «llorenunam». Xypuan uzmaércs ¢ 2005 ., c
2011 r. — paznen «Xumus».

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

CailT HayYHO-NOIMYJISIPHOTO KypHaia «XuMus H ku3uby». XKypHan uznaércs c 1965 .
11.http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITast 2J€KTpOHHAsT OmMOMMOTeKa XuMmuueckoro moptaida «Chemnet», comepkut
ydueOHble ¥ UWH(POPMALMOHHBIC MaTepUANIbl JIi IIKOJBHUKOB W Y4YHUTENCH.
12.http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexkommepueckuii callT oHnailH-0Opa3oBaHUsA, COJIEPKUT MHOTO HHTEPECHBIX
00pa3oBaTenbHBIX KYpCOB M BUACOJNEKIMM JJI IIKOJIbHUKOB, CTYJEHTOB U YUUTENEH.
EcTh HECKOJIBKO KypCOB IO XUMUH.

13.http://orgchemlab.com/CaiiT, noCBAMEHHBINA TPAKTUYECKON paboTe B 1abopaTopuun
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4. KOHTPO.Ib 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI

KoHTposib 1 o1ieHKa pe3ynbTaToB 00YUYEHHUs! OCYIIECTBIISIETCS MPENoAaBaTeIeM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATUN U Ja00paTOPHBIX PabOT, TECTUPOBAHUSA,
a TaKXe BBIMOJHEHUS OOYYArOUIUMUCS WHIUBUIYAIbHBIX 3aJaHUil, TPOEKTOB,
uccienoBanuii. PesynbTaThl OOydeHMs] OMPENENSIOT, YTO OO0y4aromuecs JAOJKHbBI
3HaTh, IOHUMATh U JEMOHCTPUPOBATH MO 3aBEPIICHUH U3yUCHUS TUCIUTIINHBIL.

Jns opMupoBaHusi, KOHTPOJIS M OIEHKU PE3YJIbTATOB OCBOCHUS Y4eOHOM
JUCHUIUIMHBL UCTONB3YETCS CHUCTEMa OLEHOYHBIX MEPONPUSITUM, MPEICTABISIONIA
c000i KOMIUJIEKC YYEOHBIX MEPOIPHUATHI, COTIIaCOBAHHBIX C pe3yJibTaTaMu 00YUYEHUSI
u chopmymupoBaHHpix ¢ ydetom DPI'OC COO (mpeameTHbIe pe3yiabTaThl TIO

nucturiae) u GI'OC CIIO0.

MH(OPMaLIMOHHBIE TEXHOJIOTUN
JUIS BBITIOJIHEHUS 3a/1a4

IT -o/c
P 4, Temn 4.1, 4.2, 4.3, 4.4,

BSaHMOI[CﬁCTBOBaTB 151 pa6OTaTL B
KOJIJICKTUBEC 1 KOMaHIC

npodeccuoHanbHOM 4.5,11 -o/c
JeITeILHOCTH P 5, Temsr 5.1, 5.2, 5.3, I1-o/c
OK 04.95¢ddextuBHO P1,Tema1.2,1.3, 11 -0/c

P2, Temn1 2.1,2.2,2.3,2.4,
2.5, 11 -o/c

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
IT -o/c

P4, Temb14.1,4.3,44,4.5,
IT -o/c

P 5, Temsr 5.1, 5.2, 5.3, I1-o/c

OK 07 CopgeiicTBOBaThH
COXPaHEHHIO OKPYKAOIICH
Cpebl, pecypcocOepeKeHHIO,
a¢(deKTUBHO AECTBOBATH B
Ype3BBIYANHBIX CHTYAIHSIX

P1,Temal.2,1.3,1I1-0/c
P2, Temr1 2.1,2.2,2.3,2.4,
2.5, 11 -o/c

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
IT -o/c

P4, Temb14.1,4.3,44,4.5,

Kox m HammeHoBaHue Pa3nen/Tema Tun omeHoYHbIX

hopmupyembIix MepOonPUSATHH
KOMIIeTeHIU

OK 01. Beibupath crmoco0sr P1, IT-o/c Juarnoctuueckas

pelICHUS 3a1a4 P2, IT-o/c pabora

npodeccuoHaIbHOM P 3,11 -o/c KonTponbnas padbora

JESITeTbHOCTH TPUMEHUTEIIHHO P4,1I1-o/c CaMoolIeHKa 1

K Pa3JIMYHbIM KOHTEKCTaM P 5, IT-o/c B3aIMOOIIEHKA

OK 02.Hcronb30BaTh P 1, Tema 1.1, 1.2, 1.3, T -o/c | lIpe3enTanus MHHH-

COBpEMEHHbIE cpeficTBa moucka, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, | [IPOCKTOB 5

aHaJM3a ¥ HHTEPIPETAIIN 2.5,IT-o/c YCTHBIH M MUCHMEHHbIH

uHpopMaruu, u P 3, Tems 3.1, 3.2, 3.3, 3.4, | OUpoOC

Pe3ynbTaThl BHINOIHEHUS
y4eOHBIX 3aJaHu
Pazpaborka  mapmipyTa
00pazoBaTeNbHOTO
IIyTEUIECTBUS
[IpakTuueckue padboThl
IIpomexyrounas
aTTecTrauus
(BBITIOJTHEHUE
Ut mrdzayeTa)

3aJJaHUuN
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IT -o/c
P 5, Temsr 5.1, 5.2, 5.3, I1-o/c
IIK 1.1.Hcnonb3oBaTh IT-o/c P 3 Tema 3.1, P7 Tema | 3ammra nmabopaTopHOU
KOHCTPYKTOPCKYIO U 7.1, Tema 7.2, Tema 7.3 paboThI
TEXHOJOTHYECKYIO 3agaHus B TECTOBOM
JTIOKYMEHTAITHIO MPHU pa3paboTke dopme
TEXHOJIOTHYECKUX MPOIECCOB Pemienue 3amau
M3TOTOBJICHUS JeTajieii MaIlIiH. Baimonnenue
WHIUBUTyaJIbHOTO
IIK 3.1.Pa3paGaTsiBath [T-o/c P3 Tema 3.2, P 4 Tema | IPOCKTa
TEXHOJIOTHYECKHUH TpolLiece 4.1, Tema 4.2., Tema 4.3, P5, PaGora B rpynmnax
cOopku u3aenuii ¢ mpumenenuem | Tema 5.1, P 6 Tema 6.1, Brimoanenne
KOHCTPYKTOPCKOM U Tema 6.2, P7 Tema 7.1, Tema | IpakTUYECKUX paboOT
TEXHOJOTH4eCcKor JokyMeHTanuu | 7.1, Tema 7.2, Tema 7.3 [IpakTuko-
OPUECHTHPOBAHHBIC
TEOPETUUECKHE 3aaHus
IIpakTuko-
OPUEHTHPOBAHHBIC
pacyeTHbBIC 3aIaHUsI
[IpakTuko-
OPUECHTHPOBAHHBIC
CUTYAIIMOHHBIC 3a/IaHUS
3amuTa KelcoB

Ouenka ¢GopMUPOBaHUS U Pa3BUTUA OOIIMX KOMIIETEHIIMM, JOCTHXKCHUS
00y4aloIUMUCA  JIMYHOCTHBIX  pPE3yJIbTATOB  OCYIIECTBISETCS  MOCPEICTBOM
UHTEPIpPETAllUd PE3yJIbTaTOB HAONIOJACHUM 3a JeATEIbHOCThIO OO0ydYaromuxcs B
MPOIIECCe OCBOEHUS OOIe KOMIETEHIIMH, 32 aKTUBHOCTHIO B OCBOCHHMM Y4YEOHOMU
JTUCIUTUIMHBI HA 3aHSATHUAX, 32 OpraHu3aleil cOOCTBEHHOW y4eOHOW NesTeIbHOCTH,
HAJIMYMEM OTBETCTBEHHOCTH 3a pE3yibTaT Yy4ueObl, TNPUCYTCTBUEM KYJIbTYpPHI
noTpebieHuss HHPOPMaIUK; aKTUBHOCTHIO YYaCTHUs BO BHEYPOUHBIX MEPONPHUATUIX
MOJUCIUIUIMHE, COOJIOICHUEM STUYECKUX HOpPM OOIIEHUs TMPH B3aUMOJEHCTBUU C
0o0yJaronmMucs, TMPenojaaBaTeIsIMU U C YYE€TOM HHBIX KpUTEpHeB (cM.pazien 2
paboueii [IporpaMmmMbl BocriuTaHus).

[TonyueHHble pe3yNabTaThl HAOMIOJCHUN YUYWUTHIBAIOTCA TMPU MPOBEICHUU
KOMIIJIEKCHOM OLIEHKH IO 3aBEPIICHUI0 y4eOHOTO Tofa.

[Tpunoxenue Ne2

TeMaTnka HHAUBUAYAJIBHBIX IPOEKTOB NMPO(eCCUOHATIBLHOU
HANPaBJIEHHOCTH

1. UcTtopus pa3BuTHS TOKAPHOTO Aena

2.Koppo3sus MeramioB. CiocoObl 3a1UTHI OT KOPPO3HH.
3.IIpakTueckoe NpUMEHEHUE PsiJia HAMIPSKEHU METaIOB
4. Marepuansl J1s1 U3rOTOBJIEHUS SLIUKA JUIsl HHCTPYMEHTOB
TOKapsi. IKOJOTHIECKOE 000CHOBaHHUE
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5.IToueMy 4yTyH HE MOXO0X Ha JKEJe30, a JKeJIe30 — Ha CTalb?
6. BausiHre XUMUYECKHUX 3JIEMEHTOB Ha 3JJ0POBbE TOKAPS

7. Koppo3ust MeTaioB U CriocoObl 3alIUThl OT KOPPO3UHU

8. AmroMuHui — MeTam1 XX Beka

9. CruraBel amroMuHHS. Vcmioib30BaHNe UX B TEXHHUKE

10. MeTanisl B )KM3HH YeJI0BEKa

11. Metanmsl U CIJIaBbl, UX CBOMCTBA U MPUMEHEHUE

12. XumMusg Menu U ee CoOeqMHESHUMN
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