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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJBbHOM JUCIUTIIUHBI

1.1. MecTro OMCHMIUIMHBI B CTPYKType 00pa30BaTe/ibHOW MPOrpamMMbl
CIO:

O6meobpazoBarensHas gucuumuimHa OJ[. 12 Xumus sBiasercs 00sS3aTenbHOM
4acThlo / 4acThio, (opMUpyeMoOM ydacTHHMKaMU OOpa30BaTENIbHBIX OTHOIICHUI™,
obmreoOpa3zoBaTensHOTO KA oOpazoBarensHOM porpamMmbl CI1O (manee — ITTICC3)
B cooTBeTcTBUU ¢ PI'OC no cnermansHoctu 22.02.06 CBapouHOE MPOU3BOACTBO.

VYuebnaa nucuumnHa OJ1.12 Xumus gBisieTCs 4acThbiO0 MPEAMETHOM 00JiacTH
«ecTecTBeHHO — HayuHble npeaMerel» PI'OC cpennero oOumiero oOpa3zoBaHus,
u3ydaercs oOydaromumucs B npeaenax ocBoenus [IIICC3 Ha 6a3e 0CHOBHOTO 001IEr0
oOpazoBaHuss ¢  y4eToM  TPO(HIBHONW  HANPABICHHOCTH  IOJYy4aeMOTO
npodeccuoHansHOr0 00pazoBanus Mo ykazaHHou cnernuanbHoct CIIO Ha 0azoBoM
YpOBHE.

PabGouass mnporpamma paspaborana B cooTBercTBUM ¢  KoHienmueit
npenojiaBanusi 00111e00pa30BaTENbHBIX JUCHUIUIMH C Y4YETOM MPOeCCHOHAIBHON
HAIMpaBJICHHOCTH  NPOrpaMM  CPEAHET0  MPOQPECCHOHAIBHOTO  O00pa30oBaHUf,
peanu3yeMblx Ha 0Oa3e OCHOBHOTO o0miero oOpa3oBaHusl (pacHopsiKEHHE
MununctepcTBa npocsemienus Poccutickoit @eaepanuu ot 30.04.2021 Ne P-98).

1.2. lean u miaHupyemble pe3yJibTaThl 0CBOCHUS JUCIUIIMH

1.2.1. Ieab 00meodpazoBaTeIbHOM AN CHUTIHHbBI

OcHoBHO#l 1enbto u3ydeHuss OJ.12 Xumwus sBusercs QopMHUpOBaHUE Y
0Oy4Yaronierocst NpeICTaBICHNUs 0 XUMUYECKON COCTABIIIONIEH €CTECTBEHHO-HAYYHOU
KApTUHBI MUpPA KaK OCHOBBI MPUHATHUS PEIICHUN B )KM3HEHHBIX U MPOU3BOACTBEHHBIX
CUTYalIUsIX, OTBETCTBEHHOT'O MOBEACHUS B TPUPOAHOU CpeIe.

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

Ocoboe 3HaueHue 0OIIE0Opa3oBaTelibHAS  JUCUUILIMHA  UMEET  TIpH
dbopmupoBanuu 06mux (OK) u npodeccuonanpubix (I1K) koMmereHuuii.

[Ipuniun  mpodeccuoHaIbHOM  HAMpaBIEHHOCTH  00IIE00pa3oBaTEIHLHON
JTUCITUTIIMHBI  PEaTU3yeTCsl 4Yepe3 KOPPENSIHUI0 TMPEAMETHBIX, METalpPEAMETHBIX U
JUYHOCTHBIX  oOpasoBaTenbHbIX pe3ynbratoB PI'OC COO ¢ ofmumu U
npodeccuonanbubiMu  KoMrneteHuussMu CIIO u BBeaeHHs TeM MNPOQPECCHOHAIBHO
OPUEHTUPOBAHHOTO COJCPIKAHUS.

OcBoenue coneprxanus o01eoopazoBarebHoi quctuiuinabel OJ1.12 Xumus
o0ecreynBaeT JOCTHKEHUE 00YYaIOUMUCS CIAEAYIOIINUX PE3YJIbTATOB:



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

Ha ocHoBe PI'OC COO
Koa n ILnanupyemble pe3yJbTaThl 0CBOCHHS TUCHHILIAHBI
HaNMEHOBaHHe
‘bOpM"pyeMHUX O01mue JAucnuniamHapHbie
KOMIIETECHIUH
OK 01. Boibupars B yacTH TPY10BOrO BOCIIUTAHHA: - BJIANETh CHUCTEMOM XMUMHUYECKUX  3HAHMM, KOTOpas  BKIIOYACT:

CIOCOOBI pelIeHUs
3a/1a4y
npodeccuoHanbHOM
NeSATeTbHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTam

- TOTOBHOCTh K TPY/Iy, OCO3HaHHE I[CHHOCTH
MacTepCTBa, TPYIOIIO0UE;
- TOTOBHOCTh K aKTHBHOH JIESITEIbHOCTH

TEXHOJIOTHYCCKOM u COITMAJILHOM
HaMpaBJIECHHOCTH, CIIOCOOHOCTE
WHUIMUPOBATD, IJIAHUPOBATh 171
CaMOCTOSITEIIBHO BBITIOJIHATH TaKylo
IeATEIILHOCTR,

- HHTepeC K  pa3nuMuHbIM  cepam
po¢eCCHOHAIBHON e TEIHHOCTH,
OBiajgenne yHHBEpCAJbHBIMH Y4eOHBIMH
NMO3HABATEJbHbIMHU JAeliCTBUSMM:

a) 0a30Bble JOTHYeCKHE JelCTBHS:

- caMoCToATeIbHO  (opMynHpoBaTh U
aKTyaJIU3UpoBaTh MpoOIEeMy, paccMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK
Wi OCHOBaHUS IS CpaBHEHHMS,
KJaccuukanuu 1 0000IIeHuS;

- ONpeAensaTh LENH NeATEIbHOCTH, 33a1aBaTh
napaMeTpbl U KPUTEPUU UX JTOCTUKECHHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH u
MpOTUBOPCUUSA B paccMaTpruBaACMbIX
SIBJICHUSAX,

OCHOBOIIOJIATAIOLINE TMOHATHS (XMMMYECKHM 3JIEMEHT, aToM, 3JIEKTPOHHAs
o0oJyiouka aroma, s-, p-, d-dJICKTPOHHBIC OPOUTAIM aTOMOB, WOH, MOJICKYJIa,
BaJICHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas
CBSI3b, MOJb, MOJISIPHAs Macca, MOJISIPHBIA OOBEM, YIJIEPOAHBIN CKEJeT,
(GyHKLUMOHATIbHASA TPYIIA, pajuKal, U30MEpus, U30MEpbl, TOMOJOTHYECKUI
psiA, TOMOJIOTH, YIJIEBOAOPO/bl, KUCIOPOJ- U a30TCOAEpKallue COSAUHEHHUS,
OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (YIJIEBOABI, KHUPBI, OJNKH), MOHOMED,
MOJIUMEP,  CTPYKTYpHOE  3BEHO, BBICOKOMOJIEKYJISIPHbIE  COEJUHEHUS,
KpUCTaJNINYeCKass PpEIIeTKa, TUIbl XMMHUYECKMX peakiuil (OKMCIUTEIbHO-
BOCCTAHOBUTEJIbHbBIE, 3K30-U 3HJIOTEPMUYECKHE, pEaKlUd HOHHOIO OOMEHa),
pacTBOp, JJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, IEKTPOJIUTUYECKAS INUCCOLMALINS,
OKHUCJIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON peaklny, XUMUYECKOEe
paBHOBECHE), TEOPUH M 3aKOHbI (TEOpUS XMMHUYECKOTO  CTPOCHMS
oprannyeckux BemiectB A.M. bytiiepoBa, TEOpUs SIEKTPOJIMTHYECKOU
Juccouuanuy, nepuoandeckuil 3akod [[.JM. MenneneeBa, 3aKk0OH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHUHU, (PAKTOIOTHYECKUE
CBEJIEHUSI O CBOMCTBAX, COCTaBe, MOJYYEHUH U OE30MaCHOM MCIOJIB30BAaHUU
BaXHEHIINX HEOPraHWYECKUX M OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;

- YMETb BBISIBIATH XapaKTepHble MPU3HAKU M B3aHUMOCBA3b H3YYEHHBIX
MOHSTUH, IPUMEHATH COOTBETCTBYIOIME TMOHATUS IIPU OMMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKMX M OPraHMYECKUX BEUIECTB M HUX MPEBPALLECHUM;
BBISBJISITH ~ B3aUMOCBSI3b ~ XMMHUYECKMX  3HAaHUH €  NOHATUAMH U
IIPEJICTAaBICHUSMU JPYTUX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;




- BHOCUTL KOPPCKTUBbBI B ACATCIBHOCTD,

OLICHUBAThb COOTBETCTBHEC PE3YIBTATOB
aejisaM, OLCHHMBATL  PHUCKH MOCJIEICTBUI
JACATCIIBHOCTH,

- pa3BUBAaTh KPEaTUBHOE MBIIUJICHUE TPHU
pelIeHUH KU3HESHHBIX MPo0OJIeM
0) 0a3oBbIe HCCIeA0BATEIbCKHE TeHCTBHS:

- BJIAJICTh HaBBIKAMHU yueOHo-
HCCIIEN0BATENBCKON u IIPOEKTHOMN
NeSITeIbHOCTH,  HABbIKAMM  pa3peleHHs
pooem;

- BBISIBJIATH IPUYMHHO-CJIE/ICTBEHHbIE CBSA3H U
AKTYaJIM3NPOBAThH 3agavy, BbIABHUI'ATh

THIIOTE3y €€ PEIICHUs, HAXOIUTh apTyMCHTHI
JUIST  JTOKA3aTeJIbCTBA CBOMX YTBEPXKJICHUU,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHHUS;

- aHaJ'II/I3I/IpOBaTI) HOJ'IyLICHHI)Ie B Xoae
pelleHrs 3alayd Pe3yNbTaThl, KPUTHUYECKH
OIICHUBATH nux ]IOCTOBepHOCTI),
MPOTHO3UPOBaTh  HW3MEHEHHE B  HOBBIX
YCIIOBUSX;

- YMETh MEPEHOCUTh 3HAHUA B
MO3HABATEIBHYI0 W TPAKTUYECKYIO 00JIaCTH
KU3HEAEATEILHOCTH;

- YMeTB I/IHTerI/IpOBaTI) 3HAHUA U3 paSHBIX
MpeIMETHBIX 00IacTei;

- BBIIBUT'AaTh HOBBIC nuacu, npe;maraTL
OpPUTHHAIILHBIC TTOJIXO/IBI U PELICHHUS;

- CIIOCOOHOCTDH UX HCITOJIbL30BaHUS B
MO3HABATEIHHON M COIMAILHOM MPaKTHKE

- YMeTb  HCHOJIb30BaTh  HAUMEHOBAHUS  XHMHUYECKHX  COCAUHEHUH
MEXIYHapOJAHOIO COI03a TEOPETHMYECKOM M MPUKIAJAHON XUMUU U
TPUBHUAJIbHBIC HA3BaHUsl BAKHEWILIMX BEIIECTB (3TUJICH, alleTUJICH, TJIUIEPHH,
denon, Qopmanpaerun, yKCycHas KUCIOTa, TIIMIMH, YrapHbIl ras,
YIJIEKUCIIBIN Ta3, aMMHaK, ralieHas U3BECTh, HEraiieHas H3BeCTb, MUThEBas
colla U JAPYrux), COCTaBIATH (DOPMYJIBI HEOPraHMYECKHX M OPraHMYECKUX

BCIICCTB, YPABHCHHUS XUMHUYECKHUX PEAKIUi, OOBSICHATH WX CMBICI,
MOJTBEPKIATh XapaKkTepHbIC XHUMHYECKHE CBOMCTBaA BEIIECTB
COOTBETCTBYIOIIMMH SKCIEPUMEHTAMU M 3alUCAMH YPAaBHEHUN XUMHYECKHX
peaKIui;

- YMCTb YCTAHABJIMBATb MNPHHAMJIC)KHOCTb H3YYCHHBIX HCOPraHMYCCKUX H
OpPraHMYECKUX BEIIECTB K OMpEAeNIEHHBIM KJlaccaM U TPYIIaM COEIWHEHUH,
XapaKTCpHU30BaTb HUX COCTAB M BayKHEHIIIIE CBOI\/JICTBa; OMpCACIIAATE BUJbI
XMMHUYECKUX CBf3€H (KOBaJleHTHasl, MOHHAs, METaJJIM4ecKasi, BOJOPOJHAs),
TUTIBI KPUCTANIMYCCKUX PCIICTOK BCHICCTB, KJ'IaCCI/I(i)I/IIII/IPOBaTI) XUMHNYECKHUEC
peakuuu;

- chopMupoBaTh  TPEACTABICHHUS: O  XUMHUYECKOW  COCTABIISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpPA, POJIM XMUMHUU B TO3HAHUU SIBICHUU
npupoabl, B (OPMHUPOBAHUM MBIIUIEHUS W KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBHOW TPaMOTHOCTH, HEOOXOAUMOM ISl peleHHs] MPAKTUYECKUX
3aJa4 U 3KOJOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

- YMeThb MPOBOJUTH pacyeTbl MO XHUMUYECKUM GopMysaM U YpaBHEHUIM
XUMHUYECKUX  peakuuid ¢  HUCHONb30BaHWEM  (PU3MYECKUX  BEJIHYUH,
XapaKTEePU3YIONINX BEMIECTBA C KOJWYECTBEHHON CTOPOHBI: MAacChl, 00bema
(HOpManbHBIE YCIIOBHSI) Ta30B, KOJHMYECTBA BEIIECTBA, HCIOIH30BAThH
CUCTEMHBIC XHUMHWUYCCKHUC 3HAHHUA JId HNPHHATHA peIHeHI/Iﬁ B KOHKPCTHBIX
JKU3HEHHBIX CUTYAIMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

OK 02.
Hcnonp3oBath
COBpPEMEHHBIC

B 00/1acTMIIEHHOCTH HAYYHOT'O MO3HAHMS:
- c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS],
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

- YMCTh IIJIAHUPOBATH W BBIINIOJHATE IIJIAHUPOBATH W BBIIIOJIHATH XHUMHAYCCKHM
SKCIICPUMCHT (HpeBpaH_[eHI/ISI OpraHU4YCCKUX BCHICCTB IIPpU HArpCBaHUU,
MOJIYYCHHUE OTUJICHA W HU3YUYCHUC CTro CBOﬁCTB, Kau€CTBCHHBIC PCAaKIMU Ha




CpeCcTBa IOUCKA,
aHaym3a u
UHTEpIpETalun
uHpopmanuu u
UH(POPMALIMOHHbIE
TEXHOJIOTUH TSI
BBITTOJIHEHUS 3a/1a4
npoeCCUuOHATLHON
JeSITeTbHOCTH

Pa3BUTHUSL HAYKU U OOIIECTBEHHON MPAKTUKH,
OCHOBaHHOIO  Ha  Juajore  KyJibTyp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B [IOJIMKYJIbTYPHOM MHDE;

- COBEPILIEHCTBOBAHUE SI3BIKOBOM 51
YUTATENbCKOM  KYJIbTYpPhl Kak CpeACTBa
B3aHMOl[eI>'ICTBPISI MCKAY JIOAbMHA U MMO3HAHUA
MHUpA;

- OCO3HAaHUE LIEHHOCTHU Hay4HOU
NESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISTh
IIPOEKTHYIO U HCCJIEIOBATENBCKYIO
NEeATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE;
OBiajeHne yHHBepCAJbHBIMH Y4eOHBIMH
NO03HABATEJIbHBIMU 1eHCTBUAMM:

B) padoTa ¢ nunopmanmeii:

- BIIAJIETh HaBbIKaMU MOJIyYEHUs
nH(OPMALIUU U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEJIBHO ~ OCYILECTBJISITH  ITOMUCK,
aHaJIM3, CUCTEMaTHU3alMI0 U HWHTEPIpEeTaIHIO
uHbOpMallUK PA3IUYHBIX BUAOB U (HOpM
MIpe/ICTaBICHMUS;

- CO3/1aBaTh TEKCTHI B PA3IUUHBIX opmartax ¢
y4eToM Ha3HaueHus MHGOpMaluu U LeJIeBOH
ayJUTOpUH, BBIOMpas ONTHMAJIbHYIO (OpMYy
MMpEACTABJICHUA U BU3YyalIU3alluH,

- OLICHUBAaTh JIOCTOBEPHOCTH, JIETUTUMHOCTh
nH(pOpMallUY, €€ COOTBETCTBUE MPABOBBIM U
MOPaJIbHO-ITHYECKHM HOPMaM;

- UCIOJIb30BaTh CPEJCTBa MH(DPOPMALIMOHHBIX
U  KOMMYHMKAI[MOHHBIX  TEXHOJOTHMH B
pEelIeHUN KOTHUTHBHBIX, KOMMYHUKATHUBHBIX
Y OpPraHM3aLMOHHBIX 3a7ad C COOJI0IEHUEM
TpeboBaHu 3PrOHOMMKH, TEXHUKH
0e30I1acHOCTH, TUTHCHEI,

QIBJETUABI, KpaxMmall, YKCYCHYIO KHCIOTYy; JEHaTypauusi OCJIKOB IpH
HarpeBaHUU, IBETHbIE peakUWu OEJIKOB; MPOBOAUTH PEAKIMU HOHHOTO
oOMeHa, ONpeAessaTh CPeny BOAHBIX PAacTBOPOB, KAaUECTBEHHBIE PEAKLMU Ha
cynbdar-, xkapOoHAT- M XJIOpPUI-aHUOHBI, HAa KATHUOH aMMOHHMs; pelIaTh
JKCIIEpUMEHTANIbHbIE 3a7aud 1o Temam '"Metamisl" u "Hemeramisl") B
COOTBETCTBUU C MpaBWJIAMU TEXHUKH O€30MacHOCTU IMpH OOpaLEHUH C
BEIIECTBAMH U Ja0OpaTOpHBIM OOOpPYIOBaHMEM; MPEACTABIATH PE3YIbTAThI
XUMHUYECKOTO AKCIEPUMEHTa B (pOopMe 3amuCH ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii ¥ GOpMyITUPOBATH BEIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

- YMETh aHAJIM3UPOBATh XUMUYECKYIO HH(OPMAIIHIO, TOTYYaeMyI0 U3 Pa3HbIX
MCTOYHUKOB (CpeACTB MaccoBoi MH(popmanuu, cetb IHTepHET u Apyrue);

- BJIaJIETh OCHOBHBIMHM METO/IaMU Hay4YHOTO MO3HAHUS BEIIECTB M XUMUYECKUX
SIBIICHUH (HAaOIIOICHNE, I3MEPEHHE, YKCTICPUMEHT, MOJICIIMPOBAHHUE);

- YMEThb MPOBOJUTH pacyeThl MO XUMHUYECKUM (opMmyiaaM U ypaBHEHUSIM

XUMHUYCCKUX peaKHI/Iﬁ C HUCIIO0JIBb30BaHHUEM (1)1/131/I‘ICCKI/IX BCJINYHH,
XapaKTepU3YIOIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00bema
(HOpManbHbIE  YCIIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; MCIIOIb30BATh

CUCTCMHBIC XUMHUUYCCKHUC 3HAHUA I TPHUHATHA peH_IeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYyalluiaX, CBA3aHHBIX C BEIECCTBAMU U UX IIPUMCHCHHUEM




pecypcocOepeKeHusl, MPABOBbIX U 3TUYECKUX
HODPM, HOPM UH(POPMAIIMOHHON
0e30I1acHOCTH;

- BJIaJICTh HABBIKAMU PAcIIO3HABAHUS U
3anMThl HH(pOpMAMK, HHYOPMAITHOHHON
0€30MacHOCTH JINYHOCTH;

OK.03 [1nanupoBaTh
U pean30BbIBATH
COOCTBEHHOE U
JMYHOCTHOE
pa3BuTHE,
IpeANPUHIMATEIBCK
VIO IeSITETHOCTD B
npodeccruoHanbHON
chepe,
UCIIOJIb30BaTh
3HaHUS 110
(duHaHCOBOM
IpaMOTHOCTH B
Pa3INYHbIX
KU3HEHHBIX
CUTYalUAX

OCYH_IGCTBJ'IGHI/IG CaMOO6paSOBaHI/IH,

HUCIIOJIB30BAaHHC COBpeMCHHOﬁ Haquoﬁ n
HpO(l)eCCI/IOHaHBHOP'I TEPMUHOJIOTUH, Yy4aCTUC

B HpO(beCCI/IOHaHBHbIX OJIMMIIMaJgax,

KOHKYpCax, BbICTaBKax, HAay4YHO-

MPAaKTUYECKNX  KOH(QEpEeHIMsIX,  OICHKa

CIIOCOOHOCTHU HaXO0dUThb AJIbTCPHATUBHLIC

BapHWaHTLI PEIICHUA CTaHAAPTHBIX n

HECTAHAAPTHBIX CHTyaHHﬁ, IIPpUHATHC

OTBE€TCTBCHHOCTH 34 UX BBIIIOJIHCHUC

-YMETb XUMHUYECKHUI

OKCIICPUMCHT

CaMOCTOATCIIbHO IIJIaHUPOBATDH n

U HU3YUCHUC

IIpOBOOUTDH
(HOJ’Iy‘IeHI/IC CBOMCTB HCOPraHHMYCCKUX H
OpTraHU4YC€CKUX BCIICCTB, KAYCCTBCHHBIC PCAKIHUHN YTIJICBOJOPOAOB PA3JIMYHBIX
KHUCJIOpOACOACPIKAIUX  OPraHUYCCKHX peLICHUC

KJIaCCOB H BCIICCTB,

SKCIICPUMCHTAJIbHBIX 3aga4

OpPTaHWYECKUX BEIICCTB) C COOIOACHUEM IMpaBWiI 0€30MacHOr0 OOpaICHHS C

Imo  pacClio3HaBaHUIO HCOpPTraHU4YCCKUX U

BEIICCTBAMH H  JIAOOpaTOpHBIM 000pymoBaHuEeM, (OPMYIUPOBATH IEIU

dbopme
AKCIIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATh UX IOCTOBEPHOCTH;

UCCIICIOBaHMsl, TMPEAOCTABIATH B  Pa3IU4HOM pe3ynbTaThbl

OK 04. D¢ddextuBHO
B3alMOJIEICTBOBATE
U paboTath B
KOJIJICKTHBE U
KOMaH1e

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITENIbHOCTH U CaMOOIPEIEIICHHUIO;
-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCIIEA0BATENBCKOM, IIPOEKTHOMN 51
COLIMAJIbHOM JESITENbHOCTH;

Osaanenue YHHMBEPCAIbHBIMH
KOMMYHUKATHBHBIMH /1ICHICTBUAMM:

0) coBMecTHasi 1eSITeJIbHOCTD!

- MOHUMAaTh M MCIOJIb30BaTh NPEUMYLIECTBA
KOMAaH/THOW ¥ MHIUBUIYyaJIbHON PabOTHI;

- YMETb IJIAHUPOBATH U BBHIMOIHATH XUMHUECKUI SKCIIEPUMEHT (TIpeBpaIleHus
OpraHMYECKUX BEIIECTB IPU HArpEBaHUU, MOJyYEHHUE ITUIICHA U U3yYEHHE €T0
CBOICTB, KAaueCTBEHHBIE PEAKIMM Ha JIbJIETHJbl, Kpaxmall, YKCYCHYIO
KHUCJIOTY; JleHaTypalus OeJKOB MpU HarpeBaHUH, [[BETHbIE pEakluu OEIKOB;
IIPOBOJUTH PEAKIIMU HOHHOTO OOMEHa, ONpeIeNIATh Cpely BOJHBIX PACTBOPOB,
KaueCTBEHHbIE pEeaKIHH Ha CcyibpaT-, KapOOHAaT- M XJIOPHUI-aHHOHBI, Ha
KAaTHOH aMMOHMSI; PELIaTh SKCIIEPUMEHTAIIBHBIE 3a7auu 110 TeMaM "Mertanist"
n "Hemetamnel") B COOTBETCTBUU C MPaBHJIAMH TEXHUKH O€301aCHOCTH TIPH
oOpalleHny ¢ BEIIeCTBaMH M J1aOOpaTOPHBIM 00OPYJIOBAHUEM; MPEACTABIATD
pe3yabTaThl XUMHUYECKOIO SKCIEpUMEHTa B (GopMe 3allCH ypaBHEHHUH




- IIPUHUMATh LEIU COBMECTHOM
JESTEIILHOCTH, OpPraHHU30BbIBATH u
KOOpAUHHUPOBATH JIEHCTBUSA 1o ee

JNOCTUKEHHUIO: COCTaBJIATh IUIAH JCWCTBUM,
pacmpenenarb pojd € Y4ETOM MHEHUU
Y4aCTHUKOB o0cyx1aTh PE3yNbTaThI
COBMECTHOI paboThI;

- KOOpAMHHPOBATh U BBIMOJHATH paboOTy B
YCIIOBUSIX ~ PEaJbHOr0, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYLIECTBJIATH MTO3UTUBHOE CTPATErMUECKOE
MOBEJCHUE B  Pa3MYHBIX  CHUTYyalMsX,
MPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITH
WHUIUATUBHBIM

Ognanenue YHHUBePCAJIbHbIMH
peryJiTUBHbIMH JeHCTBUSMMU:

') NPUHSATHE ce0s U APYrUX JIoaeii:

- IPUHUMATh MOTUBBI U APTYMEHTHI JPYrUX
80 (571 pu aHanuse pe3yabTaToOB
JESATENBHOCTH;

- NpU3HaBAaTh CBOE NPAaBO U NPaBO APYTrUX
JIIOZICH Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATH MUD C
MIO3ULIMH IPYroro YEJIOBEKa,

COOTBETCTBYIOIIMX peaKIuid U (OPMYIHPOBAaTh BBIBOABI HA OCHOBE 3THX
pe3ynbTaToB;

OK.05
Ocy1iecTBIsITh
YCTHYIO U
MMCbMEHHYIO
KOMMYHHUKAITUIO Ha
rocyJapCTBEHHOM
s3p1Ke Poccuiickoi
®denepauuu C
y4eTOM

JleMOHCTpalysi HaBBIKOB T'PaMOTHO H3JIaraTh
CBOM MBICJIH U O(OPMIISTH JOKYMEHTAIUIO Ha
rOCyAapCTBEHHOM SI3BIKE Poccuiickoit
Qenepauny, NOpUHUMAsT BO  BHHUMaHHUE
OCOOCHHOCTH COLIMAJIBHOTO M KYJIBTYPHOTO
KOHTEKCTa

- YMETh OCYIIECTBIIATH IEICHANPABICHHBIN MOMCK XUMHUECKON HH(POpMAIHH
B Pa3NMYHBIX UCTOYHHUKAX (HaydHas W yuyeOHO-Hay4YHas JUTepaTypa, CpeaCcTBa
MaccoBoi  mHpopMmaiuu, ceTtb VHTepHeT u  Jpyrue), KpUTHYECKH
AHATM3UPOBATh XHMMHUYECKYH0 HHQOpMaIHio, MepepadaTeiBaTh €€ |
HCIIOJIH30BaTh B COOTBETCTBUU C MTOCTABICHHOW YUeOHOU 3a/1auei;




0COOEHHOCTEH
COLMAILHOTO U

KYJIBTYPHOTO

Hacleaus

OK.06 IIposBisaTh ®opMHUpOBaHUE IPAKIAHCKOTO - YMETb BBISBIIATH XapaKTEPHBIC IPU3HAKH U B3aUMOCBSI3b U3YYCHHBIX
rpaXk1aHCKO- [IaTPUOTUYECKOTO CO3HAHUs, YyBCTBA MOHATUI, IPUMEHATH COOTBETCTBYIOIIME MOHATHS IPU ONTUCAHUU CTPOCHHUS U
aTPUOTHYECKYIO BepHOCTU cBoeMy OTeuecTBy, CBOMCTB HEOPTaHWUYECKUX U OPTaHUYECKHUX BEIECTB U UX MPEBPALLECHUN;
MO3ULMIO, TOTOBHOCTH K BBIIIOJIHEHUIO TPAXKIAHCKOTO -yMeTh KJaccu(pUIMpPOBaTh HEOPraHUYECKHE U OPraHMYECKUE BEIIeCTBA U
JIEMOHCTPHUPOBATh JI0JITa ¥ KOHCTUTYLMOHHBIX 0053aHHOCTEH MO | XUMHUYECKUE PEaKINH, CAMOCTOSTEIbHO BEIOMPATh OCHOBAHUS M KPUTCPUH IS
OCO3HAHHOE 3a11uTe UHTEpecOB PonuHbI; KJIacCU(UKALIUU U3Y4aEMbIX XUMHUECKUX OOBEKTOB;

IIOBEJICHUE Ha pHrOOIIeHNE K 00IIECTBEHHO-TIOJIC3HOM - YMETb IIJIJAHUPOBATh U BBINOJIHATE XUMUYECKUN IKCIIEPUMEHT, IIPEACTABIITh
OCHOBE NeSITeIbHOCTH Ha IPUHIIMIIAX BOJOHTEPCTBA | pe3y/IbTAaThl XUMUYECKOTO SKCIIEPUMEHTA B pa3ianuHoil popme (Tabnuia,
TPaAULMOHHBIX 1 0J1IarOTBOPUTEIBHOCTH; rpaduK, OTYET, JOKIIAI, TTPE3eHTAINs);

00IIeYeI0BEYECKUX | TO3UTHUBHOTO OTHOIICHHS K BOSHHOU U

IICHHOCTEH, B TOM
YHUCIIE C YYETOM
rapMOHHU3aLUH
MEKHAIIMOHATbHBIX
Y MEKPEITUTUO3HBIX
OTHOIIICHUH,
MPUMEHSTh
CTaH1apThl
AHTHUKOPPYIIIMOHHOT
0 MOBEICHMUS

rOoCyJIapCTBEHHOM ClTy>k0€; BOCTIUTAaHUE B
JTyX€ HETEPIUMOCTH K KOPPYILHOHHBIM
IIPOABJICHUAM

OK 07.
ConeiicTBOBaTh
COXPaHEHUIO
OKpYyKaroleun
Cpeibl,
pecypcocOepexeHn
10, IPUMCHSATDH
3HaHuA 00

B o6s1acTH 3K010IrM4YeCKOr0 BOCIIMTAHUSA:

- c(hOpMUPOBAHHOCTh HKOJIOTMUYECKOM
KYJIbTYpPbl, IOHUMAHUE BIIMSHUSA COLMAIBHO-
SKOHOMMYECKUX TPOLIECCOB HAa COCTOSHUE
IIPUPOJTHON U COLMAIIBHON CPEJbl, OCO3HAHUE
r1o0albHOTO  XapakTepa  HKOJOTHYECKUX
npobiuem;

- IUIAHUPOBAHUE U OCYIIECTBIICHHUE IEUCTBUI

- chopMupOBaTh  TPEJCTABICHHUS: O XUMHUYECKOW  COCTaBIISIONICH
eCTeCTBeHHOHay‘-IHOI\/'I KapTUHBI MHpaA, POJIU XHUMHHU B IMO3HAHHU SIBJICHUN
npupoabl, B (OPMHUPOBAHUM MBIIUICHUS W KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOAMMOM ISl pelIeHHs] MPaKTUYECKUX
3aa4 ¥ JKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0OPOBBIO U
MPUPOAHON Cpelie;

- YMETh COONIOAATh MpaBUiIa SKOJOTHYECKH IIEIECOOO0Pa3HOTO MOBEACHUS B
OBITY M TPYIOBOW AESITENBLHOCTH B IIENIIX COXPAHEHHS] CBOEro 370POBbS U
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HU3MCHCHUU KJIMMaTa,

B OKpYXKAaloIIeH cpeae Ha OCHOBE 3HAHUS

OKpYXKAIOIIe TPUPOJHON CpEAbl;, YUHUTHIBATh OIACHOCTh BO3JCHCTBHUS HaA

IIPUHIUIIBL L[eJIed yCTOMYMBOTIO Pa3BUTHA YEJIOBEUECTBA; | )KUBBIE OPraHU3MBbI OINPEICIICHHBIX BEILECTB, IOHUMAas CMBICH I10Ka3aTelsd
OepexIINBOro AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCAIIUX | IPEAEIbHON TONyCTUMON KOHIICHTPALINH;
IIPOU3BOCTBA, BpEZ OKpYXKaIoUIeH cpene;
3P PEeKTHBHO - YMEHHUE MPOTHO3UPOBATh HEOIArOMPUATHBIC
JEICTBOBATH B JKOJIOTUYECKUE MIOCJICICTBUS
Ype3BbIYANHBIX NpeAIPUHUMAEMBIX JICHCTBH,
CUTYyalUAX [IPEAOTBPALIATh UX;
- pacluupeHue  OmblTa  JEATEIbHOCTH
9KOJIOTMYECKOU HAIIPaBICHHOCTH;
- OBJIaACHUEC HAaBbIKaMH yqe6H0—
HCCIIEA0BATEIIBCKON, IPOCKTHOU U COLIUAJIBHOU
JIEATEILHOCTH,
OK 08. PasButHe CIOPTUBHOIO BOCIIUTAHUA, -yM€Tb  CaMOCTOATEIBHO  IUIAHUPOBaTb U NPOBOAUTb  XUMUYECKUU
Hcnonb3oBats YCIELIHOE BBIITOJHEHUE HOPMATHBOB DKCIIEPUMEHT (TONy4YeHHWE ¢ H3y4YeHHE CBOWCTB HEOPraHMYECKUX W
E)peHCTBa . Bcepoccuiickoro Gpu3KyabTypHO- OpraHMYEeCKHUX BELIECTB, KAUECTBEHHBIC PEAKLUU YIVIEBOJOPOIOB Pa3IMYHBIX
U3UYECKOU

KYJIbTYpBI IS
COXpaHEHUs U

CHOpPTUBHOTrO KoMmIuiekca "['0ToB k Tpyay u
o6opone" (I'TO); ykperuieHue 310pOBbsI U
npodunakTuka o0ImMX U NpophecCUOHaATbHBIX

KJIaCCOB W  KHUCIOPOACOACPKAIINX  OPraHMYCCKHUX  BCIICCTB, PCUHICHUC

SKCIICPUMCHTAJIbHBIX 3aga4

OpTraHWYECKUX BEIIECTB) C COOJIIOJCHUEM TpaBUJI OE30MacHOTO OOpaIeHus ¢

Imo  pacCrio3HaBaHUIO HCOPTaHUYCCKUX U

KpEIUICHUS
L}:I[(I:pOBBSI B 3a0o0JieBaHUH, Iponaraija 310poBoro oopasa | BellecTBaMU U JaOOpaTOpHbIM 00OpylnOBaHUEM, (OPMYIUPOBATH LEIH
nporecce KU3ZHU UCCIICIOBAaHMsI, TMPEAOCTAaBIATH B  pPa3NU4YHOM  (dopmMe  pe3yibTaThl
npoQecCHOHATBHOI JKCIIEPUMEHTA, aHAJU3UPOBATh U OLICHUBAThH UX JTOCTOBEPHOCTS;
JESTEIIbHOCTH U
NOAJEP/KAHUS
HEO0OXOIUMOTO
ypOBHSI (hpr3HuecKOn
MOJIFOTOBJIEHHOCTH
OK 09. JleMOHCTpanus YMEHH MOHUMATh TEKCTHI HA | - YMETh IJIAHUPOBATh U BBIIOJIHATH XUMUYECKHI SKCIIEPUMEHT, IPEICTaBISTh
IToap30BaThCs 0a30BLIE U HpO(l)eCCI/IOHaJ'H)HBIe TEMBI, pPE3yiabTaThl XUMHYCCKOI'0 OJSKCIICPUMCHTA B pa3HI/ILIHOI\/JI (bOpMC (Ta6JII/IL[a,
npodecCHOHATbHON rpaduk, OTYET, JOKJIAI, TPE3CHTAIINS );

JIOKYMEHTaleW Ha

COCTABIISITh JIOKYMEHTAIIHIO, OTHOCSIIYIOCS K
nporeccam npodeccuoHaIbHOMI

- YMETb pelaTrb MPaKTUKO-OPUEHTUPOBAHHBIE 3aJaHUS II0 COCTaBIICHUIO
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rOCY/apCTBEHHO U
UHOCTPaHHOM
SA3bIKaxX

ACATCIIBHOCTH Ha rOCyAapCTBCHHOM U
HHOCTPAHHOM A3bIKaX

XHUMHUYCCKUX peaKum?I C y4aCTUCM OPraHUYCCKHUX BCHICCTB, HCIIOJIB3YCMBbIX
JJIA UX I/I,ZleHTI/I(bI/IKaI_II/II/I B 6BITy W IIPOMBIIIJIICHHOCTH.

IIK 1.1. [TpumeHnsThH
pas3JInYHbIE METObI,
CHOCOOBI ¥ IPUEMBI
COOpKH M CBapKH
KOHCTPYKLIUH C
9KCIUTyaTalluOHHBIM
Y CBOMCTBAaMH.

IIK 1.2. BbImoaHsTh
TEXHUYECKYIO
MIOATOTOBKY
IIPOU3BOJCTBA
CBapHBIX
KOHCTPYKIUH.

- OCO3HATh JIMYHBIN BKJIaaA B TIOCTPOCHHUU
YCTOWYHMBOTO OYAyIIETO;

camMoCTOsITeNNbHO  (hopMynupoBatb U
aKTyaJIM3UPOBaTh MPOOJIEMY, pacCMaTpHBATh
€€ BCECTOPOHHE;

- BHOCHUTH KOppCKTI/IBI)I B JACATCIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3yJIbTATOB LIEIISIM,
OLICHUBAThH pI/ICKI/I HOCJ’ICI[CTBI/If/’I
NEeATENbHOCTH;

- CIIOCOOHOCTH 51 TOTOBHOCTE K
CaMOCTOSITEITLHOMY TIOUCKY METOJIOB

pelieHust MpakTUIeCKUX 3a7ad, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB TIO3HAHUS,

- CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIC
3aaui B 00pa30oBaTENbHON JESITENbHOCTH U
KU3HEHHBIX CUTYaIIHIX;

- UMETh BHYTPEHHIOIO MOTHBAIIUIO,
BKJIIOYAIOLIYI0 CTPEMJIEHUE K JIOCTHUKEHUIO
[IETH U yCIeXy, ONTUMHU3M, HHUIIMATUBHOCTb,
YMEHUE JIeMCTBOBaTh, MCXOAS M3 CBOMX
BO3MOXKHOCTEH;

- UMETh UHTEpEC K pa3ITU4HbIM chepam
poeCCHOHABHON e TETHHOCTH.

- YMETh BBISBIATH XapaKTEPHbIC MPU3HAKHA U B3aUMOCBSI3b N3YUEHHBIX
MOHATHUH, TPUMEHSITh COOTBETCTBYIOIIUE MMOHATHS [IPU OTIMCAHUU CTPOCHUS U
CBOWCTB HEOPTraHWMYECKUX U OPraHMYECKHX BEIECTB U UX MPEBPAILCHHIA;
-yMeTb KiacCu(UIIUPOBATh HEOPTAaHUYECKUE H OPraHUYEeCKHE BEIIECCTBA U
XUMHYECKHE PEAKIINU, CAMOCTOSITEIIbHO BRIOMPATh OCHOBAHUS U KPUTEPHHU IS
KJIacCU(UKALUU U3YyIaeMbIX XUMHUECKUX OOBEKTOB;

- YMETh TUIAHUPOBATDH U BBHIIOJIHITH XMMUYECKHNA IKCTIEPUMEHT, IIPEICTABIISATh
pe3yJIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B Pa3IndHOl Gopme (Tabiuia,
rpaduK, OTYET, JOKIIAI, IPE3CHTAIN);

- YMETh pelIaTh MPAKTUKO-OPUECHTHPOBAHHBIC 33]JAHUS TI0 COCTABJICHUIO
XUMHYECKHX PEAKIUi ¢ y4acTHEM OpPraHMYECKUX BEIIECTB, UCIOIb3yEMbIX
JUI UX UACHTU(PHUKAIMY B OBITY U IPOMBIIIJICHHOCTH;

- YMETh pelIaTh MPaKTUKO-OPUEHTHPOBAHHBIC TEOPETUUECKUE 3a/IaHUS HA
aHanmu3 (aKTOPOB, BIUSAIOLINX HA H3MEHEHHE CKOPOCTH XUMHUECKON PeaKInu;
-co0ro1aTh 6€30macHbIe YCIOBHS TpyAa B TPO(eCCHOHALHOMN e TENHHOCTH;
- YMETbh IUIAHUPOBATh U BBIIOJIHATh XUMUUECKUI IKCIIEPUMEHT, IPECTABIATh
pe3ysbTaThl XMMHYECKOTO SKCIIEPUMEHTAa B paznuyHod Qopme (Tabnuia,
rpaduK, OT4EeT, JOKJIAA, MPe3eHTalus);

- yYMEeTh pelIaTh NPAaKTUKO-OPUEHTUPOBAHHBIC 33/JaHUS I10 COCTABICHMIO
XUMHYECKHX PEaKIUi C y4acTHEM OpPraHMYECKUX BEIIECTB, MCIOJIB3YEeMBIX
JUIS UX UACHTU(GUKAIMY B OBITY M IPOMBIIIEHHOCTH.
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1.3. MuauBuayaabHasi NPOEKTHAA 1eSITeJIbHOCTD

NHauBuayanbHBIM TPOEKT (J1ajiee - IPOEKT) MPEJACTABISIET 000l 0co0yIo
dbopmy opraHuzanuu o0Opa3oBaTEIbLHON JEATEILHOCTH oOydaromuxcs (ydeOHOe
UCCJIEIOBAHUE WJIM y4eOHBIM MPOEKT), MPEeIyCMOTPEHHYI0O B Y4EOHOM ILIaHE. DTO
KOMILJIEKC TOUCKOBBIX, HCCJIEIOBATEIbCKUX, PACUETHBIX, TpaPUUYECKUX U APYTHX
BUJIOB pabOT, BBIMOIHIEMBIX OOYYAIOMIUMUCS C 1EJIbI0 TPAKTUYECKOTO HUIU
TEOPETUUECKOTO PEIICHUS 3HAYUMOM MPOOIEMBI.

NHnuBuyalbHBIA ~ TIPOEKT  BBITIOJNHAETCS 10 TEMAaTHUKe, IpeaiaracMou
MPETOIaBaTeNIIMA B paMKaxX CBOWX TUCIUILIINH U OTPAXEHHOUM B pabodeil mporpamme
JTUCITUTUINHBI, WA TeMa (OPMYITHPYETCST 00YJarONUMCS TIPU YIaCTHH MTPETIOIaBaTes
WHIUBUYAJIbHO, YYUTHIBAS KPYT HHTEPECYIOMINX 00yJaromerocs mpoosem.

Pe3ynbTaThl BRIMOTHEHUS HHANBUYATEHOTO MIPOCKTA TOJDKHBI OTPAXKaTh:

— c(OpMUPOBAHHOCTh HABBIKOB KOMMYHUKATHUBHOHM, y4eOHO-HCCIIEI0BATEIbCKON
JESATEeTbHOCTH, KPUTUYECKOTO MBIIILICHUS;

— CIMOCOOHOCTh K MHHOBAIIMOHHOM, aHAJIMTUYECKOU, TBOPUECKOU, MHTEIUICKTYaIbHON
NEeATEITLHOCTH;

— cOpMHUPOBAaHHOCTh ~ HABBIKOB  IPOCKTHOW  JIESITEIBHOCTH, a  TaKkke
CaMOCTOATENbHOTO NMPUMEHEHUS NPUOOPETEHHBIX 3HAHUW M CIOCOOOB ACHCTBUI MpHU
pElIeHUN pa3IMYHbIX 3a/1a4, ucnoib3ys 3HaHus o OJ1.12 Xumus;

— CIOCOOHOCTh TOCTAHOBKM 1€ U (POPMYJIHMPOBAHUSI THUIOTE3bl HCCIEIOBAHUA,
IUIAaHUPOBaHUST PabOThI, OTOOpa W UWHTEPHpPETAUd HEOOXOIUMOW HHGOpPMAIIHH,
CTPYKTYPUPOBAHUS apTyMEHTAIlMU PE3yIbTaTOB UCCIEAOBAHMS HA OCHOBE COOpPAHHBIX
TAHHBIX, TIPE3EHTAIIUN PE3YJIHTATOB.

[TpoeKThI, BEITIOTHIEMBIE O0yJAFOIIMMHUCS, MOTYT OBITh OTHECEHBI K OJTHOMY W3
TUTIOB.  WMCCJICIOBATEIbCKUM,  MPAKTHKO-OPUCHTUPOBAHHBINA,  WH()OPMAIMOHHO-
MTOVMCKOBBII, TBOPUYECKUI, UTPOBOM.

[TpakTUKO-OPHEHTHUPOBAHHBIN MPOECKT OTJIMYACTCS YETKO O0O03HAYCHHBIM C
caMOTO Hayaja KOHEYHBIM pe3yJIbTaTOM JCSATCIBHOCTH YYAaCTHHKOB IPOCKTA.
TemaTtnka TIPOGKTOB TPO(ECCHOHATBLHON  HANMPaBICHHOCTH IIPEACTAaBIICHA B
MPUIOKEHUH 1.
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2. CTPYKTYPA U COAEPX KAHUE OBIIIEOBPA3OBATEJIBHOM

JANCHUITJINHBI

2.1. O0beM TMCHUILVIMHBI M BUIBI y4eOHOH padoThI

Bux yueOHoit padoThl

O0BeM B yacax

O0bem 00pa3oBaTe/IbHON NPOrPaMMBbI JUCHUIIIMHBI 90
B T.Y.

OcHoOBHOE coJep:KaHue 52
BT. 4..

TEOPETUUICCKOE 00yUCHHE 22
IIPAKTUYECKNE 3aHATHS 22
71a00paTOpHBIEC 3aHITHUS 8
caMoCTOsITeNIbHAs paboTa 30
IIpodeccuoHaIBbHO-OPUEHTHPOBAHHOE COACPIKAHME 6
(conep:kaHue MPUKIATHOTO MOTYJIs1)

BT. U..

TEOPETHUYECKOE 00yUEeHUE 2
IIPAKTUYECKUE 3aHATHUS 4
HNuauBuayaJbHbIN NPOEKT aa
IMpome:xxkyTounas arrectauus (1uddepeHIIMPOBAHHBINA 3a4eT) 2

14




2.2. TeMaTnyecKMii IJIAH U COAEPKAHME TUCHUILTHHBI

HaumenoBanmne Conep:kanue yuyeOHOro MaTtepuasa (0OCHOBHOE M PO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O6LeM 1aco dopmMupyemMble
. bEM 4aCoB
pa3aesioB U TeM JadopaTopHble M MPaAKTHYECKUE 3aHATHSI, MPUKJIATHONH MOTY.JIb KOMIIEeTEeHIIHH
1 2 3 4
OcHoOBHOE coJepKaHue 52
Pazjnen 1. OcHOBBI CTPOEHHS BellleCTBA 6
Tema 1.1. OcHoBHOe coJep:kaHue 4 OK 01
Crpoenue aToMOB IK 1.1
XUMHYECKHIX Teopernueckoe o0yueHue 2
3JICMEHTOB U
pUpo/Ia CoBpeMeHHast Mofenb CTpoeHHs aroMa. CHMBOJWYECKUM S3BIK XUMUU.XUMHYECKUN DIIEMEHT.
XUMHYECKOU DnekTpoHHas KoHurypamus aroma. Knaccuduxaiuss XMMHYECKUX DJIEMEHTOB (S-, p-, d-2J€MEHTHI).
CBA3U BanenTtHsle  asekTpoHbl.  BaneHTHOCTb.  DJIEKTpOHHAsE ~ MpUPOAA  XMMHUYECKOW  CBS3H. 2
DNeKTPOOTPUIIATEIbHOCTh. BHUIbI XMMHUYECKOW CBA3M (KOBAJICHTHAs, MOHHAs, MeTaJIn4yecKas,
BOJIOPOIHAs) M CTIOCOOBI ee 00pa30BaHMs.
IIpakTH4eckue 3aHATHSA 2
IIpakTnueckoe 3ansTue Nel. Pemenuwe 3amaHuil Ha HCHOJIB30BAaHHUE XUMHUYECKOW CHUMBOJIUKH H
Ha3BaHWU COCIWHEHUM TIO HOMEHKJIATYpe MEXIYHAPOIHOTO COK3a TEOPETUUYECKONW W TPHUKIATHOU
XUMHUH ¥ TPUBHAIBHBIX HAa3BaHHUU JJISI COCTABIICHUS XUMHUYECKHX (OPMYI ABYXAaTOMHBIX COETUHEHUN
(oxcuaoB, cynbGUIOB, TUIAPUAOB | T.I1.) U IPYTUX HEOPTAHUIECKUX COCTUHEHUN OTACIBHBIX KIaCCOB. 2
[IpakTudeckue 3a1aHusl HA YCTAHOBIEHUE CBSI3U MEXKIY CTPOSHHEM aTOMOB XMMHUYECKUX AJIIEMEHTOB H
MEPUOTMYECKIM H3MEHEHHEM CBOWCTB XMMHYECKUX DJIEMEHTOB M UX COCIUHEHHA B COOTBETCTBHH C
nonoxenueM [lepuoanueckoi CUCTEMBI.
Tema 1.2. OcHOBHOe coep:kaHue 2 OK 01
[Tepuoanueckuii OK 02
3akoH 1 Tabauma | IIpaKTHYecKue 3aHATHS 2 K 1.1
.. Menneneera
IpakTuyeckoe 3ansaTue Ne2. [lepuonnueckas cucteMa xuMuaeckux 3aeMenToB J[.M. Menaeneena. 2
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®uznueckuit cmbich [lepuonuueckoro 3akona .M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU IIPOCTHIX U CJIOKHBIX BEIIECCTB B COOTBETCTBUU C
MOJIOKEHUEM XUMHUYECKOro asiemMeHTa B [lepuonnueckoit cuctreme. MupoBo33peHUYECKOe U HayuyHOE
3Hauenue [lepronnueckoro 3akona J[.1. Mengeneesa. [Iporno3sr .M. MenneneeBa. OTKpbITHE HOBBIX
XHMUYECKHUX DJICMEHTOB.

Pemenue nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aIUI0 XUMUYECKUX
3JIeMEHTOB «MeTaNTN4YecKie / HEMETAUTUIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX
AJIEMEHTOB B COOTBETCTBHE C MX AJICKTPOHHBIM CTPOCHHUEM H IOJI0KEHHUEM B IMIEPUOANYECCKON CHCTEME
xuMudeckux ayemeHToB .M. Menaeneeray.

CamocrosiTesibHas padora Nel. BeinoiaHeHre MPakKTUKOOPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI OK 01
Ha XapaKTepU3alUI0 XUMHUUYECKUX JIeMEHTOB: «MeTauinyeckue / HeMeTaJUIMuecKue CBOMCTRa, OK 02
ANEKTPOOTPHULATEIBLHOCTD U CPOACTBO K AIEKTPOHY XUMUYECKUX JIEMEHTOB B COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOEHUEM U TOJI0KEHHUEM B IEPUOANYECKON cUCTEMe XMMUYECKHX 3ieMeHToB JI.1.
Pa3nen 2. Xumnueckne peakuumn
Tema 2.1. Turmsr OcHOBHOe coep:kaHue OK 01
XUMHYECKUX IK 1.1
peaxuit Teopernueckoe o0yuenue

Krnaccudukanus u THIBI XUMUYECKUX peakluil ¢ ydyacTHeM HeopraHuueckux BemiectB. CocTaBieHne
ypaBHEHMI peakluii COeIMHEHHs], PAa3I0KEHHsI, 3aMellleH s, 0OOMeHa, B T.4. peaKI1ii TOpeHus,
OKHCJICHUSA-BOCCTAHOBJICHHS.

VYpaBHEHUsI OKUCIEHUI-BOCCTaHOBIIEHU. CTeneHb okucaeHus. OKUCINTEND U BOCCTAHOBUTED.
CocraBneHre 1 ypaBHUBAaHUE OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOJIOM HJIEKTPOHHOIO
6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/IE, TPOU3BOJICTBEHHBIX Ipolieccax U
KU3HENIESATEIIbBHOCTH OPTraHU3MOB.

IIpakTHyeckne 3aHATHA

IIpakTnyeckoe 3ansaTHeNe3. KonnuecTBeHHblE OTHOLIEHHS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE
3aKOHBI B XMMUHU U pacueThl [0 ypaBHEHUSAM XUMHMUYECKUX peakiuil. Mosib Kak €JMHUIA KOJINYEeCTBa
BeuiecTBa. MossipHas mMacca. 3aKOHBI COXPAaHEHMsI MacChl U SHEpruu. 3akoH ABoraapo. MossipHbIi
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o0beM razoB. OTHOCHTENbHAs TUIOTHOCTHh Ta30B. PacdyeTsl MmO ypaBHEHUSM XUMHUYECKUX PEaKIUil C
HCIOJIb30BAHUEM MACChl, 00beMa (HOpMaJlbHbIE YCIIOBUS) Ia30B, KOJIMYECTBA BELECTBA.

CamocrosiTesbHas padora Ne2. PemieHue 3a1a4 Ha COCTaBJIEHUE YPaBHEHUN peakluii: — COeIMHEHUS, OK 01
3aMeIleHus], pa3oKeHus, OOMEHa M peaklUil ¢ yJyacTHeM KOMIUIEKCHBIX COEIMHEHUH, OKUCIUTEIIbHO- 4 OK 04
BOCCTAHOBUTEINIBHBIX PEAKIU C UCIIOJIb30BAaHINEM METO/1a HJIEKTPOHHOT O OanaHnca
Tema 2.2.
Onexrponautnuecka| OcCHOBHOE co/iep:KkaHue 4 OK 01
sI IUCCOLIMALINASL 1 OK 04
HOHHEIH 06MeH Teopernueckoe o0yueHue 2 MK 1.2
Teopus aneKTpoUTUYECKON aucconranuu. VoHbl. DIEKTPOIUTHI, HEAIEKTPOJIUTHI. Peakiuu MOHHOTO
oomena. CocTaBlieHHE peakIii MOHHOTO OOMEHa MyTEM COCTABJICHUS WX TOJNHBIX W COKPAIICHHBIX 2
HMOHHBIX YpaBHEHUN. KHCIOTHO-OCHOBHBIE PEAKIIMU. 3aJaHUS HA COCTABJIICHUE HOHHBIX PEaKLUi
JlabopaTopHble 3aHATHSA 2
JlabopaTopHoe 3ansitneNel
JIaGoparopHas paboTa “TUnbl XUMHUUECKUX pPEaKIIUN™.
HccnenoBanue TUIOB (10 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yrOIUXCs BEIIECTB) U PU3HAKOB )
XUMHUECKUX peakuuid. [IpoBeneHue peakiuiit HOHHOTO OOMEHa, ONPE/IeNIEHNE CPEIbl BOJAHBIX
pacTBOpOB. 3alaHNs HA COCTABJICHUE HOHHBIX pPEaKLIUi
CamocrositesibHas padora Ne3. BeinosHeHHE 3a1aHU Ha COCTABIEHUE MOJIEKYJIIPHBIX U HOHHBIX OK 01
peaKuurii C y4aCTUEM OKCHJIOB, KUCIIOT, OCHOBAHUI U COJIEN, MOHHBIX PEAKLIUI THAPOIN3A COJIEH, 4 OK 04
YCTaHOBJIEHHE U3MEHEHHSI KUCIIOTHOCTH CPEbI.
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAaHMYECKHUX BELECTB 14
OcHOBHOe coep:KaHue 4 OK 01
Tema 3.1. OK 02
Teopernueckoe o0yueHue 4
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Knaccudukanmus, [Ipeamer Heopranuueckoi xumun. Kitaccudukanms HeopraHHUeCKuX BernecTB. [IpocThie U CI0XKHBIC MK 1.1
HOMCHKJIaTypa l  |gemiectBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCH/IbI, THUIPOKCUIbI, KUCIOTHI, COJIN). B3auMocBs3b
CTpOCHHE HEOpPraHMYECKUX BEIIeCTB. ATperatHble COCTOsHUA BeulecTBa. Kpucramnnyeckue u amopdubie
HEOPraHWYECKUX |BellecTBa. UMbl KPUCTAJUIMUYECKUX PEUIETOK (aTOMHAs, MOJICKYJIIpHAs, MOHHAs, METAJUIMUECKasi).
BEIIECTB 3aBUCUMOCTh (PU3MUYECKUX CBOWCTB BEUIECTBA OT THUIIA KPUCTAITNYECKON PEIIEeTKU. 3aBUCUMOCTD

XUMHUYECKON aKTUBHOCTHU BEILIECTB OT BUJA XMMUYECKOM CBSI3M U TUIIA KPUCTAITMYECKOM PEIIETKH.

[IpuunHbl MHOrOOOpa3usi BEIIECTB.

IIpakTHYeckne 3aHATHS

IpakTuyeckoe 3anaTue Ned. HomeHknaTypa HEOpraHMYECKUX BEIIECTB: Ha3BaHUE BEILIECTBA UCXOIs

U3 UX XUMUYECKOU (DOPMYIIBI HIIM COCTABICHHE XUMUYECKON (hOPMYIIbI UCXO/1A U3 Ha3BaHHUs BEILIECTBA

o mexxayHapoaHoi (MFOITAK) niau TpuBuanbHONM HOMEHKIIATYpeE.

Pemenne mnpakThyeckux 3aJaHUN MO KiIacCHU(PHUKAIMU, HOMEHKIAType M XHUMHYECKUM (opmyrnam

HEOPraHUYECKHX BEIISCTB Pa3IUYHBIX KJIACCOB (YyrapHbIM ra3, YIJIEKHCIBIA Tra3, aMMHaK, ramieHas

W3BECTb, HETallleHas! N3BECTh, MUThEBAsI COAA U JPYTUX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMUUECKUX

BEILIECTB, OMPEIETSATh MPUHAJICKHOCTH K KJIacCy.

HcTounuku xumuueckoi nHpopMaIuu (CpecTB MaccoBoi nHpopMaiuu, cetb HTepHeT u pyrue).

[Touck uadpopmanu 1Mo Ha3BaHUAM, UACHTHU(GUKATOPAM, CTPYKTYPHBIM (popMyIiam.
Tema 3.2. ®usuko-| OcHOBHOE coaep:kaHne OK 01
XUMHYECKHE OK 02
CBOMCTBA Teopernueckoe o0yueHue MK 1.1
HEOPTaHUYECKHUX V
- Mertamnbl. O0uue guznyeckue U XUMMUYECKHe CBOMCTBAa MeTauioB. CrocoObl mosydyeHus. 3HaueHHe

MCTAJUIOB W HCMCTAJIJIOB B NPHUPOAC U KHU3HCACATCIBHOCTH YCJIOBCKA W OPraHU3MOB. KOppO3I/I5{
MCTAJIJIOB: BUABI KOPPO3HUH, CITOCOOBI 3aIIUTHEI MCTAJIJIOB OT KOPPO3HUH.

Hemeramnel. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBA HEMETAUIOB. THIUYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccuduxaius u HoMeHkIaTypa coeiMHeHH HeMeTauoB. KpyroBopotsl
OMOTEHHBIX JIEMEHTOB B IIPUPOJIE.

XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKHMX BEILECTB (OKCHJIOB, THIPOKCUI0OB, KHCIIOT,
coJieil 1 1Ip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MTPOCTHIX BELIECTB, BOAOPOJHBIX COEAUHEHUH,
BBICIIINX OKCHJIOB Y TUAPOKCHUIOB.
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IIpakTnyeckue 3aHATHS 2
IMpakTnyeckoe 3anaTueNeS. CocraBieHue YpaBHEHUM XMMUYECKUX PEAKIMH ¢ y4aCTHEM MPOCTHIX U
CIIO)KHBIX HEOPraHMYECKMX BELIECTB: METAJJIOB M HEMETAJUIOB; OKCUIOB METAUIOB, HEMETAIIIOB U
aM(pOTEpHBIX D3JIEMEHTOB; HEOPraHUYECKUX KHCIOT, OCHOBAaHMM U aMQOTEpHBIX T'UAPOKCHIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLUX UX CBOKUCTBA. 2
Pemrenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUIl HAa CBOMCTBA, COCTAB, MOJYYEHUE U
0e30MacHOe UCIOJb30BAHUE BAXKHEHIIMX HEOPraHMYECKHX BEIIECTB B OBITY M MPAKTHYCCKON
NEeSATEIbHOCTH YEJIOBEKA.
Tema 3.3. OK 01
Unentudukanus | OCHOBHOE cojlep:KaHue 4 OK 02
HEOPTraHUYECKHUX OK 04
BEIICCTR JlabopaTropHble 3aHATHUS 2
JlaGopaTopHnoe 3ansitue Ne2. «/neHTudukamnms HEOPraHUUYECKUX BEIIECTBY.
Pemenne skcreprMEHTaNbHBIX 3a/lad MO XWMHUYECKUM CBOWCTBAM METAJIOB M HEMETAJJIOB, IO
pPAacro3HaBaHUIO U MOIYYEHHUIO COEIMHEHUI METAIJIOB U HEMETAILIOB. )
Nnentudukanuss HEOPraHMYECKUX BEIIECTB C HCIOIb30BAHUEM HX (PU3UKO-XUMHYECKUX CBOWCTB,
XapaKTepHBIX KAueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATUOH aMMOHHUSI.
Kontpoabnasn .
CBoiicTBa HEOPraHUYECKUX BEILECTB. 2
padora 1
CamocrositesibHas padora Ne4.BrInosHEHHE TPaKTUKO-OPUEHTUPOBAHHBIX 33JJaHUM 1O COCTaBJICHUIO OK 01
XUMHUYECKHUX PEAKIIHH ¢ y4aCTUEM HEOPTaHUYECKUX BEIIECTB, UCTIOIb3YEMbIX JIJIS MX UACHTU(DHUKAIIIHN 1 4 OK 02
MIPOMBIIIIICHHBIX CITOCOOOB TIOJTYYCHHS.
Pa3nen 4. CrtpoeHue u CBOMCTBA OPraHUYEeCKHUX BelIeCTB 18
Tema 4.1. OcHOBHOe coep:KaHue 4 OK 01
Knaccudukanus, K 1.2
Teopernueckoe o0yueHue 2
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CTpOCHHE U
HOMEHKJIaTypa
OpraHUYECKUX
BEIIECTB

[losiBiieHME M pa3BUTHE OPTAaHMYECKOM XMMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecto u
3HAQUYE€HHE OPTaHUYECKOW XMMUHU B CUCTEME €CTECTBEHHBIX HayK.

XUMHUYECKOE CTPOEHUE KaK MOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HX BaJIEHTHOCTH.
OCHOBHBIE TOJIOKEHUS TEOPUU XMMHUYECKOTO CTPOCHHMs OpraHnyeckux coequHeHuii A.M. bytieposa.
VYriepoaHblid CKENEeT OPraHUYeCKOW MOJIEKYJbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOIO
CTpOeHHUs MoJeKyn. M3omepust 1 H30MepBl.

[lonatue o ¢yskuuoHansHOW rpynme. Panukan. IlpuHnunel kimaccuUKauyd — OPraHUYECKHX
COeIMHEHUI. MexayHapoaHasi HOMEHKJIATypa M [PUHLMIBL HOMEHKIATypbl OpPraHUYECKHUX
coequHeHuil. [loHsTHEe 00 a30TcolEp)KalMX COEJUHEHHSX, OMOJIOIMYECKM aKTHBHBIX BEIECTBaX
(yrmeBomax, »Kupax, Oeilkax W JAp.), BBICOKOMOJIEKYJISIPHBIX COEAMHEHMSIX (MOHOMEp, MOIUMEp,
CTPYKTYPHOE 3BEHO).

IIpakTH4yeckue 3aHATHS

IIpakTnyeckoe 3anaTme Ne6. Homenknarypa OpraHM4ecKMX COEOUHEHHMHM OTIENbHBIX KJIACCOB
(HachIIIEHHbIE, HEHACBHIIICHHBIE M apOMATUYECKUE YIJIEBOJOPOAbI, CHUPTHI, (DEHOJIbI, AJIbJIETH]IbI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Jp.) CocTaBieHHe MOJHBIX U COKPAIlEHHBIX CTPYKTYPHBIX (hopMys
OPraHWYECKHUX BEIIECTB OTIEIBHBIX KJIACCOB, HCIOJIb3ys WX Ha3BaHUSA [0 CHCTEMAaTHYECKOW U
TPUBHAJIBHON HOMEHKIJIAType (ITHJICH, alleTUIICH, TIULepuH, heHo, popManbaeru, yKkcycHas KUcioTa,
riiuuH). PacueTs! npocTteiiieit popMyibl OpraHM4eCcKONH MOJIEKYJIbI, UCXO/S U3 3JIEMEHTHOIO COCTaBa

(B %).

Tema 4.2.
CBolicTBa
OpPTaHHYECKUX
COCTUHEHUN

OcHoBHOE CoAEpKaHuE

Teopernueckoe o0yueHue

OU3NKO-XUMUYECKHUE CBOWCTBA OPTaHUYECKUX COCNMHEHUN OTHENbHBIX KIaccoB (0COOEHHOCTH
KJIacCU(PUKAIMKA ¥ HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTUUECKHH psii ¥ oOmmiast popmyiia; H30Mepus;
(u3nUecKre CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI TIOTyUYEHUSs):

— TpenenbHbIC YTIEBOAOPOABl (ATKaHBl M IUKJIOANKaHbI). ['OpeHHe MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITy. CBOICTBAa MPUPOIHBIX YIIEBOIOPOA0OB, HAXOXKICHUE B
MIPUPO/JIC U TPUMEHEHHUE AIKAHOB;

— HemnpenenbHble (aTKEeHbI, alKUHBI W alKaJWeHbl) U apOMaTUYECKUE YIIEeBOJOponbl. [ opeHue
aleTUJIeHa KaK HICTOYHUK BBICOKOTEMIIEPATYpPHOT'O MJIaAMEHU ISl CBAPKU U PE3KH METAJIJIOB.

OK 01
OK 02
OK 04
I[IK 1.2
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— KHCJIOPOACOACPIKaIINEe COCTUHEHNS (CTUPTHI U (PEHOIBI, KapOOHOBBIE KHCIOTHI M A(PHUPHI, aTbICTUIbI
U KETOHBI, >KUPBI, YIJeBOAbl). [IpakTHyeckoe NpPUMEHEHHE JTHICHIJUKOJSA, TIUIEpHHa, (eHona.
[Mpumenenne Qopmanpaernaa, ameraibJeTHAd, YKCYCHOH KHUCIOTHL. MpblUla Kak COJMM  BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOKWCTBA MbLa.

— a30TcoJiepKalle COEQUHEHUs (aMUHBI M aMHHOKUCIOTHI, Oeyiku). BbICOKOMOJEKYIsIpHbIE
COeMHEHUS (CHMHTETHYECKHE M OMOJIOTHYECKU-aKTHBHBIC). MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO.
[TonmMepu3zanus 3TUIIEHA KAK OCHOBHOE HAIIPaBJIIEHUE €r0 UCIIOJIb30BaHUS.

I'eneTndeckas CBA3b MEKIy KJIACCAMHU OPraHUYECKUX COCTUHEHUM.

HpaKaneCRue 3aHATHSA

IIpakTnyeckoe 3ansitme Ne7. CBolicTBa OpPraHMYECKUX COCJUHEHMM OTHENIBHBIX  KJIACCOB
(TpuBHanbHAs M MEXJIyHApOJHAas HOMEHKJAaTypa, XHMUYECKHE CBOMCTBA, CIOCOOBI IOIYYEHMS):
npejenbHble  (adKaHbl M LUKJIOANKaHbl), HENpelesibHble (AJKeHbl, AaJKUHBl M aJKaJueHbl) U
apOMAaTUYECKHE YTIICBOJOPOJbI, CHUPTHI M (HEHOJBI, KapOOHOBBIE KUCIOTHI M 3(QUPHI, AIbICTUABI U
KETOHBI, aMMHBl M aMHUHOKHUCIIOTBI, BBICOKOMOJIEKYJIIDHBIE COECIMHEHUS. 3aJaHHUs Ha COCTaBJICHHE
YPAaBHEHUN XMMHYECKHMX PEaKIM C y4acTHEM OpPraHMYECKHMX BEIIECTB HA OCHOBAaHWHM MX COCTaBa H
CTPOECHHUS.

IIpakTnuyeckoe 3ansitne Ne8. CocraBieHre cxeM peakuui (B TOM YHUCIIe M0 IPeJI0KEHHBIM IIeTTI0UYKaM
MIPEBpPALICHHI), XapaKTePU3YIOIIUX XHMHUYECKHUE CBOMICTBAa OPraHMYECKHMX COEIMHEHUN OTIENbHBIX
KJIACCOB, CMOCOOBI WX TMOJIYYeHHsS W Ha3BaHWE OPTraHUYECKUX COCIWHEHUH MO TPUBHAIBHOU WIIH
MEXIYHAPOAHON CHCTEMATHYECKOW HOMEHKIIATYPE.

Pemienue mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM HA CBOWCTBA OPraHUYECKHUX
COEIMHEHMH OTJENbHBIX KJIACCOB

Tema 4.3.
Nnentuduxanus

OcHoBHOE cogepKkaHue

Teopernueckoe o0yueHue

OK 01
OK 02
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OpraHUYEeCKUX Buoopranmueckue coenunenus. I[lpuMenenne u Ouonormueckass poyib yriaeBoaoB. OxucieHue OK 04
BEUIECCTB, UX yIJIEBOAOB — HCTOYHHMK DSHEPrUM JKMBBIX OpraHu3moB. OOjacTv NPUMEHEHUs aMMHOKHUCIIOT. K 1.2
3HAYEHUE U [IpeBpamenust OenkoB mNumM B opraHu3Mme. buonormueckue ¢yHknum OenkoB. buomormueckne
IIPUMECHEHHE B (GyHKLUY )XUpOB. Posib Oprannyeckoil XuMHUM B pelIeHUH Ipo0sieM MUILEBOH 6e3011acCHOCTH.
OBITOBOM U Posnp opranuueckoifi XMMHUHM B pEIIEHUH MPOOJIEM HHEPreTHUECKOW O€30MacHOCTH, B Pa3BUTHU
IPOM3BOJICTBEHHOM | METUIIMHBI, CO3JJaHUU HOBBIX MaT€pPHAJIOB, HOBBIX UCTOYHUKOB SHEPIUU (AIbTEPHATUBHBIC HCTOYHUKH
JESTEIbHOCTH sHepruu). OnacHOCTh BO3JEHCTBUS HA XKUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTAEIbHBIX KJIACCOB
YeJI0BEKa (YyriaeBoJopozbl, CHUPTHL, (EHONbI, XJIOPOPTaHUYECKUE IPOU3BOAHBIE, ANbAETHABI U JIp.), CMBICI
MOKa3aTessl PeAeIbHO JOIMYCTUMON KOHIIEHTPALUH.
JlaGopaTopHble 3aHATUSA
JlaGopaTopnoe 3anaTueNe3. “UneHTH(uKaMs OPraHUIeCKUX COSTUMHEHUN OTACIBHBIX KIIACCOB™
WnenTudukanus opraHMuecKuX COeAMHEHUH OT/AENbHBIX KJIACCOB (Ha IpUMeEpe albJeruoB, Kpaxmaia,
YKCYCHOW KHCJOTBI, O€IKOB M T.I.) C HCIOJB30BaHUEM HUX (PHU3UKO-XUMUYECKHX CBOWCTB H
XapaKTepHBIX KauyeCTBEHHbIX peakuui. JleHarypamus Oenka npu HarpeBaHuM. L[BeTHble peakuuu
0enkoB. BO3HMKHOBEHHE AaHAJIUTHUYECKOIO CHTHajda C TOYKM 3PEHHMS] XUMHYECKHX IPOLECCOB MpHU
MPOTEKaHUN KaueCTBEHHOMN peakiuy, MO3BOJISIONIEeH HASHTU(PUINPOBATh NPEII0KEHHbIE OPraHUYEeCKHe
BELIECTBA.
Kourpoasuas CtpyKTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB
padora 2 K '
. OK 01
CamocrositesibHass padora NeS. BrinmonHeHue 3aaHusi Ha COCTaBICHHE YPAaBHEHMH XWMHYECKHX OK 02
peakuuii ¢ y4acTUeM OpraHMYECKUX BEIIECTB HA OCHOBAaHUM MX COCTaBa U CTPOCHHUS
Paspean S. Kuneruyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKui
Tema 5.1 OcHOBHOe coep:kaHue OK 01
CxopocTh OK 02

IIpakTH4eckne 3aHATHA
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XHUMHYECKHX
peaKkui.
Xumudaeckoe
paBHOBECHE

IIpakTnuyeckoe 3auaTHEeN29. CKOPOCTh PEAKLINH, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB: MPHUPOIBI
pearupyromux BEIIEeCTB, KOHLEHTPALMU pEarupyrolluX BEIIECTB, TEMIEPAaTypbl M  ILIOLIAAU
PEaKIIMOHHON MOBEpXHOCTU. TeruoBble 3((EKThl XUMUYECKUX pPeaKkuui. DK30-U SHAOTEPMHUUYECKUE,
peakuun

OOparuMocTh peakiuii. XUMHUECKOEe PaBHOBECHE M €ro CMEUICHHWE MOJ JCHCTBUEM pPa3ITHYHBIX
(bakTOpOB (KOHLEHTpAlLMsl peareHTOB WM MPOJYKTOB peakiiH, JaBIeHUE, TeMIIepaTypa) JUlsl CO31aHus
ONTUMAJIBHBIX YCIOBUM IIPOTEKaHUs XUMUYeCKuX npoueccos. [Ipunmun Jle larense.

Pemienne npakTHKO-OpMEHTUPOBAHHBIX 3aJaHUN Ha aHAIU3 (AKTOPOB, BIUAIOLIMX HAa H3MEHEHHE
CKOpPOCTH XMMHYECKOW PEaKIMH, B T.4. C MO3UIMNA IKOJIOTHUYECKH EIecO00pa3HOro MOBEICHUS B OBITY
U TPYZIOBOM IEATEIBHOCTH B LIEJISAX COXPAHEHUS CBOETO 310pPOBbs U OKPYKAIOIIEH IPUPOIHOM CPENBI.
Pemenne npakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHuouna Jle-Illarense A
HaXOXKJCHHUs HalpaBJIeHUs] CMEIIEHHs pPAaBHOBECHS XHUMHUYECKOM peakuuu U aHanu3 (akTopoB,
BIIMSAIOIIMX HA CMELIEHUE XUMUYECKOTO PABHOBECHSI.

K 1.1

OK 01

CamocrosiTesibHas padoTa Ne6.BrinonHeHrne NpakTUKOOPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
aHaIu3 (paKkTOPOB, BIUSIOLUINX HA N3MEHEHHE CKOPOCTH XUMHUUECKOH PEaKIIHH.

OK 01
OK 02

Pazpmea 6.

PacrBopsbI

Tema 6.1.
TlonsaTtue o
pacTtBopax

OcHoBHOE CoAEpKaHuE

Teopernueckoe o0yuenue

PactBopenne kak ¢usnko-xumuueckui mporecc. PactBopbl. CriocoObl MPUTOTOBIIEHHUS PAacTBOPOB.
PactBopuMocTs. MaccoBass 1018 pacTBOpeHHOro BemiectBa. (CMBICT TOKas3aTessd IPEAEIbHO
JOIMyCTUMON KOHLIEHTPALMH U €0 UCIOJIb30BAHUE B OLIEHKE YKOJIOTMYECKOI 0€301MacHOCTH.

[IpaBmia sKONOrMUYECKH 11€71€co00pa3HOro MOBEAEHUS B OBITY W TPYIAOBOW IESATENBHOCTH B IENIAX
COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOLIECH MPUPOIHONU CPENbl; OMACHOCTh BO3JEHCTBUS HA KUBbBIC
OpraHu3Mbl OIPEAETIEHHBIX BELIECTB.

Hucnepcusle cucrembl. Kommouaneie cucremsl. McTtunHbBIE pacTBOpbl. PacTBOopenme kak Qusmko-
xuMudeckuii mpouecc. PactBopsl. CriocoObl MpUroTOBIEHUS pacTBOpoB. PacTBopumocTh. MaccoBas
J10JI1 paCTBOPEHHOIO BewlecTBa. [IpenenbHo 10mycTUMbIe KOHIIEHTPALMH U UX UCIIOJIB30BAHUE B OLICHKE

OK 01
OK 02
OK 07
K 1.1
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9KOJIOTHYECKO Oe3zomacHocTh. Kitaccubukarusi IUCHEpcHBIX cucTeM 1o coctaBy. CTpoeHue u
(bakTOpBl YCTOMYMBOCTH AMCIIEPCHBIX CHUCTEM. Pacrio3HaBaHWE WCTUHHBIX PACTBOPOB, KOJUIOMIHBIX
pacTBOpoB M TpydoauctepcHbIXx cucteM. CTpoeHue MuIesuibl. PaccerBanue cBeTa MpU MPOXOXKICHHH
CBETOBOTO ITy4YKa Yepe3 ONTUYESCKU HeOTHOPoAHYI0 cpeny (3ddexra Tunmans).

Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA PACTBOPHI, UCIIOJIb3yeMbIe B OBITOBOI 1
MIPOU3BOJICTBEHHON JESITEILHOCTH YEIOBEKa, C MO3UIIMN IKOJOTHIECKON 0€30MaCHOCTH TOCICACTBUN H
IPaMOTHBIX pEeIIeHUN MPOoOIIeM, CBI3aHHBIX C XUMHUEH.

Tema 6.2. OCHOBHOE cOIepKAHNE OK 01
HccnenoBanue OK 02
CBOMCTB PACTBOPOB JlabopaTopHble 3aHATHUS OK 04
JlabopaTopHoe 3ausiTue Ne4. «IIpurotoBiieHre pacTBOPOBY. IK 1.2
[IpuroTtoBneHue pacTBOpPOB 3a/laHHOM (MaccoBoO, %) KOHLEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMHM) U OTIpeieNieHUe Cpeibl BOJAHBIX PACTBOPOB.
Pemrenue 3a1au Ha TPUTOTOBJIEHUE PACTBOPOB.
OK 01
CamocrositesibHas padora Ne7.Pemenue 3a1a4 Ha IPUTrOTOBJIEHUE PACTBOPOB OK 02
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUe (COoaepKaHUe TPUKJIIATHOTO MOIYJIs1)
Pa3zpen 7. Xumusi B ObITY M IPOU3BOACTBEHHOM 1€ATEJILHOCTH YeJI0BEKa OK 01
OK 02
Tema 7.1 Xumus B (OcHOBHOE coepRaHue OK 04
OBITY U
npowusBojicTBeHHOM | Teopernyeckoe o0y4uenue OK 07
JIeATeIIbHOCTH K 1.1
yeroBeKa [Ipenapatsl 6bITOBOM XuMUH. OXpaHa OKPYKAIOIIEH Cpeibl, COOI0ICHUE MTPABIIT UCITOIH30BAHUS. K 1.2

Hogeiimme nocTrkeHns XUMHUECKOW HAyKH U XMMUYECKOH TexHoJoruu. Ponb xumun B o0ecrieueHun
9KOJIOTHYECKOM, JHeprernyeckol OezomacHoctu. I[lpaBuia mnoumcka H  aHanM3a XHUMHUYECKOMN
UHPOpPMALIMKM U3 pPa3NIWYHBIX HCTOYHHKOB (Hay4yHas M YydeOHO-HaydHas JHUTeparypa, CpeacTBa
MaccoBoi mHpopmaruu, cetb MIHTEpHET).

IIpakTnyeckue 3aHATHS

24




IpakTuyeckoe 3ansaTue NelO. Meramnel. Knaccudukamnus metamioB. CBOMCTBA, COCTaB, MOJTyYCHHE,
npuMmeHeHuid. CriiaBel Ha OCHOBE METAIJIOB. BBINONHEHHE XHUMHUYECKOrO AIKCIEPUMEHTa B IMOJIHOM

COOTBETCTBUM C IMpaBwiamMu Oe3onacHocTd. HaOmiopenue, Qukcanuss U omnucaHue pe3ysibTaToB o)

MIPOBEJIEHHOTO JKclepuMeHTa. KpurTuyeckas OIEHKa JOCTOBEPHOCTHM XHUMHUYECKoW uHopMauuy,

MOCTYIAIOMIEH U3 Pa3HbIX HCTOYHUKOB.

IMpakTnyeckoe 3ansiTue Nell. [IpenensHbie yriieBoAOPOAbl, UX XUMHUUYECKHE cBoMCTBA. [lonyueHue P

aleTuiIeHa, ero MPUMEHEHUE B KaYeCTBE KHCIOPOIHO- AllETUIIEHOBOM CBAPKU U PE3KU METAJLIOB.

3HaueHue aleTUIeHa B COBPEMEHHON XUMUYECKOU MTPOMBIIIIICHHOCTH.

[Touck mHbopMaluy U aHANU3 KEWCOB O MPUMEHEHUU XMMHUYECKUX BEIIECTB U TEXHOJOTUH C y4eTOM

Oyxayuieit npodeccuoHaNbHON AESITETFHOCTH

3ammra: [IpencraBnenue pe3ynbTaToB pelIeHUsI KEMCOB B (popMe MUHH-IOKIIAJIA C Mpe3eHTaIuen

CamocrositesibHast  padora Ne8. Co3maHue  Mmpe3eHTaluu M0 TeMe:  «XHMUA B OBITY. OK 01
Ponb xuMuM B )KU3HU YEIIOBEKa» 4 OK 02
IIpomMe:xxyTouHasi aTTecTalus MO TUCHUILIMHE (3a4eT) 2

Bcero 90
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1.3. MexaucuunjJanHaAPHbIA MOAX0/1

B cootBerctBun co ®I'OC COO u ®I'OC CIIO oCHOBHBIMH MOJIXOJaMHU B
MIPETIOIABAHUH TUCITUTIITUHBI SIBISTFOTCS:

1. CucTeMHO-ACATEIbHOCTHBIM TMOAXOA - O3TO HWHTErpanus CHUCTEMHOTO H
JEATEITLHOCTHOTO MTOAXO0B, TJE IeJIb, METOANKA OOYICHUS OMPEACISIFOTCS C TTO3UIIAN
CHUCTEMHOTO TIOJIX0/1a, a ACATEIHHOCTHBIN MOIX0/T pacCMaTPUBACTCS KaK MHCTPYMEHT
JOCTYDKCHHUSI TICIIH.

2. KoMIeTeHTHOCTHBIN MOAXO0/ - 3TO MPUOPUTETHAS OpUEHTAIUsI 00pa30BaHMUS
HAa ero pe3ylbTarbl: (QopMUpOBaHHME HEOOXOAMMBIX  OOIIEKYJIbTYPHBIX U
npoecCUOHANbHBIX KOMIIETEHIIUM, CaMOOIPEACIICHUE, COLMAIIM3AINI0, pPa3BUTHE
WHIUBUTyAIbHOCTH U CAaMOAaKTyaJIU3aIUIo.

MexauCIUIUIMHAPHBIN MOAX0A K OTOOpYy coaepxanus aucuurumabsl OJ1.12
Xumus ¢ ydetoMm mpodeccruonanbHoi HampapieHHocTu [ITICC3 mpencraBieHsl B
Tabnuimax 1 u 2.

MexauCITUTUTHHAPHOCTh peanu3yercs gepe3 MEXTUCIIUTUTMHAPHBIC
(MEXTPEIMETHBIC) CBS3HM PA3HOTO THIIA U TIPOSBIISIETCS B CIIOCOOHOCTH O0YUJaOIIHUXCS
y4acTBOBaTh B PEIICHUN KOMIUICKCHBIX 3a7aY.

MeXIUCITUIUTMHAPHBIE CBS3W  MPEAIOJIaraloT B3aMMHYIO COTJIAaCOBAaHHOCTH
porpamMM y4eOHBIX THUCHIUILIMH M KypCOB, OOYCIOBICHHYIO XapaKTepoM HayK U
TUAAKTHYECKAMH TIEIISTMU.

[IpeeMcTBEHHOCT,  00pa30BaTENbHBIX  PE3YyJIbTATOB  00Ie00pa30BaTEIbHOMN
IIOATOTOBKH 00€CIIEUnBaETC:

MEXIUCITUTUIMHAPHBIM TIOAXO0JA0OM K OTOOpY cojepkaHusi 0011eo0pa3oBaTebHON
muctutuinabl (ganee OIT) ¢ yuerom npodeccuonansHoi HanpasnennocT [ITICC3;
unterpanuein Oll ¢ qucrunImHaMu 1 Kypcamu 00111e00pa3oBaTeILHOTO UKIIA.

NuTeHcudukanus ydeOHOTO Tpoliecca JOCTUTACTCS dYepe3 WHTETPUPOBAHHBIC
3ansTHs ¢ OIl u kypcamu 00111€00pa3oBaTeIbHOIO HKKIIA (Tabuuna 1).
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[Tpunoxenue Ne 1

MexaucCIUIUIMHAPHBIN TOIX0/ K 0TOOpY coaep kanus qucuurinabel OJ1.12. Xumus ¢
ydetoM npodeccuonanbHoi HanpasieHHoctu [ITICC3

Taomuna 1
HaunMeHOBaHHE TeM Oo0pa3oBaTeabHbIe Bun 3ansitus. O0bem HaumeHoBaHue Oo0bem
o0meoOpa3oBarenbHoil | PesynbTaTel(OK) | Bua nesiteibHOCTH | YacoB JMCHUIINH 4acoB
JUCUMIIJIMHBI (yka3aTh KOIbI o0yyarmuxcst o[, O11, IM (MIK).
o0pa3zoBaTebHBIX HaumeHoBaHMe TeM
pe3yabTATOB) 0011e00pa3oBaTeLHOI
JAUCHUITINHBI

O/1. 12 Xumus OK 01, OK 02, |Teopernueckoe 2 |Od.04 2
Tema 1.2 Ilepuoguyeckas OK 04 OO011ecTBO3HAHUE
CHUCTEMA XUMHUYECKUX Tema Hayka un
snementoB .. oOpasoBaHuEe B
MeHieneesa. COBPEMEHHOM MUPE
OJl. 12 Xumus OK 01, OK 02, | IIpakTuueckoe 2 |OJI. 05 I'eorpadus 2
Tema 3.2.MeTtaibl. OK 04, OK 07 Tema I'eorpadus
O6mue dpusznueckue u oTpacyiel BTOPUYHOMN
XUMUYECKHUE CBOMCTBA cepbl MUPOBOTO
MeTauioB. CriocoObl X03s1iCTBA
MOJTYYCHHUSI.
OJl. 12 Xumus OK 01, OK 02, |I[IpakTuyeckoe 2 |OJl. 13 buonorus 2
Tewma 2.1YpaBHeHus OK 04, OK 07 Tema OOMeH BelecTB U
OKHCJICHUSI- NpeBpallleHHe SHEPTUH B
BOCCTaHOBJICHHS. KJIETKE
O/1. 12 Xumus OK 01, OK 02, |Teopernueckoe 2 |OA. 13 buonorus 2
Tema 7.1 Hoseitmme OK 04 Tema Bnusinue
JOCTHIKCHHST XUMHUYECKOMN JeSTeTLHOCTH YelIOBEKa
HAYKH U XUMHYECKON Ha Ouocdepy
TEXHOJIOTHH.
OJl. 12 Xumus OK 01, OK 02, |IIpakTuueckoe 2 |OH. 07 (y) Marematuka 2
Tema2 2 Teopus OK 04 Tema YpaBHeHus U
3JIEKTPOJIUTUYECKON HEpaBEHCTBA
JIACCOLIMAIHH.
On. 12 Xumus OK 01, OK 02, [Teopernueckoe 2 |O[. 11(y) ®usuka 2
Tewma 6.1PacTtBOpeHne kak OK 04 Tema Mcnapenue u
(U3UKO-XUMHYECKUN KOHJICHCAIIUS.
npouecc. PacTBopsl. Hacpimennsiit nap u ero
CnocoObl IPUTOTOBIECHUS CBOicTBa. AOCOTIOTHAS
pacTBOPOB. 1 OTHOCHUTEIbHAS

BJIQYKHOCTh BO3/yXa
OJ. 12 Xumus OK 01, OK 04 2 |OA. 11(y) ®usuka 2
Tema 5 CkopocTb Teopernueckoe Tema OcHOBHBIE
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XUMHYECKUX PEaKIUM.
XUMHUYECKOE pAaBHOBECHE

MOJIOKEHUS
MOJIEKYJIIPHO-
KUHETUYECKON TEOPHH.

On. 12 Xumus OK 01, OK 02, [Teoperuueckoe OJ. 1 Pycckuii a3bIk 2
Tema 4.3 OK 04 Tewma S3bIKk Kak
buooprannueckue CPEACTBO OOLICHUS
coenuHeHus. [Ipumenenue
U OuoornyecKkas poib
YIJI€BOJIOB.
O/l. 12 Xumus OK 01, OK 02, |Teoperuueckoe O/1. 10 OBX 2
Tema 4.3 Ponn OK 04, OK 07 Tema 310poBbe U
OpPTaHUYECKON XUMUU B 3I0pOBBII 00pa3 )KU3HU
pereHny npoodsiemMm
ASHEPreTUYECKOU
0e30I1aCHOCTH, B
Pa3BUTHH MEIWIIMHEI,
CO3/1aHUU HOBBIX
MaTepuasoB
OJ. 12 Xumus OK 01, OK 02, |[IpakTuueckoe OJ. 09 ®uznueckas 2
Tema 3.1 [Ipenmer OK 04 KYJIbTypa
HEOPraHUYECKOMN Tema
xumun. Knaccugukanus CogepiuieHCTBOBaHHE
HEOPTaHMYECKIX TEXHUKH OPOCKOB MsYa:
BEIICCTB. OpOCKHU B KOP3UHY
JIBYMsI pyKaMH OT TPYJIH,
OJIHOI pyKOIi OT IJieya,
JBYMsI pyKaMU CBEPXY, C
OTCKOKOM OT IITUTa — Ha
MecTe
OJl. 12 Xumnus OK 01, OK 02, |Teopernueckoe OJ. 03 Vcropus 2
Tema 3.2. Metasisbl. OK 04 Tema HauanbHblit
O6ume puznyeckue u nepuoj Benukoit
XUMHYECKHUE CBOMCTBA OTeyecTBEHHON BOWHBI
MeTanoB. CiocoObl
MOJIyYEHUSL.
On. 12 Xumus OK 01, OK 02 |Teopernueckoe OJl. 08 NnpopmaTuka 2

Tema 1.1.CoBpemeHnHast
MOJIeJIb CTPOCHHUS aToMa.
CHMBOJIMYECKHUH SI3BIK
XAMUH.

Tema MonenupoBanue
pa3IMYHBIX MPOLIECCOB B
cpene
IpOrpaMMHUPOBaHUS
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[TpodunpHas HAaPABICHHOCTD TUCITUTITMHBI

Ta0muna 2
HaumeHoBaHMe TeM Oopa3zoBatenbH| Bua3anstus. | Oobem HaumenoBanue Oo0bem
0011e00pa3oBaTeJbHOI ble Bun 4acoB JUCUMILINH Yacos
JTUCIUIIINHBI PesyabTarbi(O | pesiTenbHOCTH oA, O11, M (MIK).
K) o0yyarmuxcst HaumenoBaHue Tem
(yka3aTb KOIbI 001meo0pa3oBaTebLHOI
06pa30BaTeJ’ILH AUCHUIIJIMHBI
bIX
pe3yJbTaTOB)
O/. 12 Xumust [IpakTrnueckuit OI1.08
Tema 7.1 MarepuanosenenueTema
[Ipenapatel OBITOBOM XUMHUHU. OK 01 2 s N3yuenue cBoiicTB 2
OxpaHa OKpyKarouiei cpemusl, OK 02 HEMETAJUIMYECKUX
co0roieHne paBuiI 1K 1.1 MaTepHuaoB
HCIMOJIb30BAHMS.
Hogeline qoctrxenus
XUMHUYECKON HAyKU U
XAMUYECKOW TEXHOIOTUH. Poib
XUMHH B 00CCIICUCHUN
DKOJIOTUYECKOM,
SHEPreTUYECKON
0€301aCHOCTH.
OU. 12 Xumus OK 01 IIpakTrueckuit MJIK 01.01 Texnonorus
Tema 7.2.Metanisbl. OK 02 CBapOYHBIX padboT
Knaccudukanys MeTamios. IK 1.1 2 2
CBoiicTBa, cocTaB, MOJIYUYEHUE, Tema Paspabotka
npuMmeHeHui. CriiaBbl Ha aIropuTMa
OCHOBE METAIIIOB. TEXHOJOTHYECKOTO
Ipouecca CBapku MeAU

OJ. 12 Xumus OK 01 IIpakTnueckuit MJIK 01.01 Texnonorus
Tewma 7.3 IlpenenvHbie OK 02 CBapOYHBIX paboT
YIJIEBOAOPObI, UX OK 04 2 2
XMMHUYECKHE CBOMCTBA. K 1.2 Tema Kapoun kanbuus

[Tonydenue aneruiena, ero
MIPUMEHEHHE B KAUECTBE
KHMCJIOPOJIHO- alleTHIIEHOBOM
CBapKH U PE3KU METAIIOB.
3HaueHue aleTUIcHa B
COBPEMEHHON XUMUUYECKOU
MIPOMBIIIIICHHOCTH.
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3. YCJIOBUS PEAJTU3ALIMY TIPOTPAMMBI OBLIIEOBPA3OBATEJILHOM
JUCHUILIAHBI

3.1.0cHamenne yueOHOro kabuuera

Jnst  peanm3anuyd  MpOTpaMMbl  YIEOHOW  AWCIUIUIMHBI  MPETyCMOTPEHBI
CeNyIolMe CIelUaIbHble IOMEUIECHUS, OCHAIlEHHbIE Y4eOHOW MeOenpio U
cpencTBaMu OOyYEHHUS:

VYyeOHbIE KaOMHET XUMHUHU, OCHAIICHHBbIH 00O0pyJOBaHHEM (HATJISTHBIMU
OCOOHSIMU):

- MOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIUXCS;

- pabouee MecTo mperoaaBaTes;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX TTOCOOUIA;

- KOMIUICKT 3JIEKTPOHHBIX BUICOMATEPHAIIOB;

- 3aIaHKS IJI1 KOHTPOJIBHBIX PadoT;

- MpodeCCHOHATBPHO OPUEHTUPOBAHHBIC 3aaHUS;

- MaTepuaisl 1y gud3adeTa;

-HAOOPHI MIAPOCTEPKHEBBIX MOJEIICH MOJIEKYJI;

- MOJIEITN KPUCTALTUIECKUX PEIIETOK;

-KOJIJIEKIIMH TMPOCTHIX M CIIOKHBIX BEIIECTB M KOJUIEKIINH TTOJIUMEPOB;
-KOJIIEKIIHSI TOPHBIX TIOPOJT U MUHEPAJIOB;

-tabnmna MeHeneena;

-KOMIUIEKT TabJIUIl IO XUMUU;

-KOMIUIEKT TabJIUI] IO HEOPTAHUYECKOW XUMUMU;

-KOMIUIEKT TaOJIUI] IO OPTaHUYECKON XUMUHY;

-KOMIUIEKT TabJIUII IO XUMUYECKUM MPOU3BOJICTBAM;
-KOMIUIEKT TIOPTPETOB YUEHBIX-XHMHUKOB;

-y4eOHbIe (PUIIbMBI, HU(PPOBBIE 00PA30BATENBHBIE PECYPCHI.

TEXHUYECKUMU  CPEICTBaMH  OOYy4YEHUS: KOMIIBIOTEp € YCTPOMCTBaMH
BOCIIPOM3BEIEHUS 3BYKA, IPUHTEP, MYJIBTUMEANA-TIPOCKTOP C SKPAHOM.

3.2. UudopmaniuoHHoe obecniedeHUEe peau3anu NporpaMmmMbl

1. ns peanuzaruu mporpaMmbl OMOIHOTEYHBIN (GOHT 00pa30BaTEILHON OpTraHU3aIuu
JOJDKEH UMETh TIeYaTHBIC W/WIIH 3JIEKTPOHHBIE 00pa3oBaTeIbHbIe U HH(POPMAITMOHHBIC
pecypchl, pEKOMEHIOBAaHHBIC JIJIsi MCTOJIB30BaHUS B 00pa30BaTEIHLHOM MpOIlecCce, HE
CTapIie MATH JIET C MOMEHTA U3/IaHuUs.

2. PexomenayemMblie ieHaTHBIC U3/IaHUS 110 peaTu3aiii 001eo0pa3oBaTeIbHOMN
JUCITUTITMHBI TIPEACTABICHBI B METOIMYCCKUX PEKOMEHIAIUSX TI0 OpTraHUu3aIiu
00yueHus.
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3.l'aopuensan, O. C. Xumusa. 11-if xmacc (6GasoBblii yposenn): yueOnuk / O. C.

[Na6puensn, U. I. OctpoymoB, C. A. CnaakoB. — 5-¢ u3n., crep. — Mockaa:
[Ipocemenne, 2023. — 127, [1] c.: un. - ISBN 978-5-09-103623-7. - Tekcr:
anekTpoHHeli. -  URL:  https://znanium.com/catalog/product/2089904  (nara

obpamienus: 09.04.2024). — Pexxum noctyna: 1o MmoAmnucKke.

JlonoJiHUTeIbHbIE HCTOYHUKU:

1. Aadpunorenosa, . B. Xumusda. bazoBbiii ypoBenb: 10—11 knaccel: yueOHUK aJis
cpeanero obuiero obpazoanus / . B. Audunorenosa, A. B. ba6kos, B. A. Ilonkos.
— 2-e u3n., ucnp. u aon. — Mocksa: UznarensctBo FOpaiit, 2024. — 290 c. —
(Ob6meoOpazoBarenbuplid  1uki). — ISBN  978-5-534-16098-7. —  Tekcr:
anekTpoHHbIt  //  OOpaszoBarenpHass 1iargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/544870 (mara oopamenus: 09.04.2024).

2.Andunorenora, M. B. Xumusi: yu4eOHUK U TPAKTUKYM IS CPEIHETO
npodeccruoHanpbHOr0 o6pazoBanust / M. B. Andunorenora, A. B. baGkos, B. A.
[TonkoB. — 2-e u3A., ucnp. u gon. — Mocka: WUznarensctBo FOpaiit, 2024. — 291 c.
— (IIpodeccuonanvuoe oOpazoBanue). — ISBN 978-5-534-11719-6. — Tekcr:
anekTpoHHbI  //  OOpazoBarenbHas 1miarpopma IOpaiit [caiit] — URL:
https://urait.ru/bcode/538526 (nmara oopatmenus: 09.04.2024).

3.Xumus. 11 xnacc. YrioyOnéuusiii ypoBenn: yueOHuk / O. C. I'abpuensn, 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
"IIpoceemenue", 2022. - 400 c. - ISBN 978-5-09-099549-8. - TekcT: 21eKTpPOHHBIN. -
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URL: https://znanium.com/catalog/product/1928192 (mara oGpamenus: 29.05.2023).
— Pexxum nocryma: 1mo noanucke.

5.AndunorenoBa, W. B. Xumus: Y4eOHUK W TMPAKTUKYM JUISL  CPETHEro
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 miarpopma FOpait [caiit]. — URL:
https://urait.ru/bcode/513807 (nmara oopamierus: 05.06.2023).

6.Hukonsckuii, A. Bb. Xumusi: y4eOHHMK ©  TPAKTUKYM IS CPEIHETro
npodeccuonansHoro oopazosanus / A. b. Hukonsckuit, 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 gon. — Mocksa: M3gatensctBo FOpaiit, 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€KTPOHHBIMU. -
URL: https://znanium.com/catalog/product/1928223 (nata o6pamenus: 29.05.2023).
— PexuMm nocrymna: o noanucke.

9.I'yceBa, E. B. Xumus g CIIO: yaeOHO-MeToIuueckoe mocodbue: B 2 yacTax. YacTth
1 / E. B. I'ycea, M. P. 3uranmmna, J[. . 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.:
M3natensckuil nieHTp «Axamemus», 2022.-272 c.- ISBN 978-5-4468-5991-7.-TekcT:
HEMOCPEICTBEHHBIN.
2. Xumus juist mpodeccuii U cnenuaibHOCTe TexHuueckoro mpoduns: [Ipaktukym:
yuae0. mocobue / O.C. I'abpuensu, U.I'. Octpoymos, C.A. Cnankos, H.M. Jlopodeena;
noa pea. O.C. I'abpuensna. — 6 —¢ u3a. - M.: M3marenbckuii EHTP «AKaaeMus»,
2017.-304 c.- ISBN 978-5-4468-4807-2.-Texct: HenocpencTBEeHHbIN. 3.XuMmus AJis
npodeccuii U cnenuanTbHOCTEN TexHudeckoro npoduis: [Ipaktukym: yued. mocodue /
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O.C. TI'abpuensu, N.I'. Octpoymos, C.A. Cnagkos, H.M. [lopodeena; nox pea. O.C.
['abpuensina. — 5 —e usa. - M.: M3parensckuii neHTp «Akagemus», 2022. -304 c.-
ISBN 978-5-4468-4807-2.-TekcT: HENMOCPEICTBEHHBIM.

HuTepHeT pecypcsi:

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

Uudopmarmonnsle  marepuaibl 00  onumnuagax: MOCKOBCKOW — TOPOJICKOM,
Bceepoccutickoi, MeHn1eJ1eeBCKOM, Mex 1 yHapOoIHOM. [IpuBeneHbI 3aJ1auu
TEOPETUUECKUX M OKCIICPUMEHTAIBHBIX TypOB, MOAPOOHBIC pEIICHUS, CHUCKA U
dotorpadun modbenurenei.

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

Cucrema JAHMCTaHIIMOHHOTO OOy4Ye€HHWs, HalpaBi€HHas B NEPBYIO oOyepenb Ha
ITOATOTOBKY K OJIMMITMAJAM BCEX YPOBHEN — OT IIKOJIBHBIX A0 MeXTyHapOIHOM.
3.http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran no HaHoTexHoNOrusAM. OCHOBHAS 1I€JIb — pa3BUTHE O0Opa3oBaHUs B 00JIacTU
HAaHOTEXHOJIOTHI U OJTOTOBKA K MHTEPHET-OJIMMIIAA]IE 10 HAHOTEXHOJIOTHSIM.
4 http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cnipaBounast nHdopmaiyss 0 XUMHUYECKUX DJIEMEHTaX U MX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

5.http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckosi3pIuHBIN CAalT O CBOMCTBAX XMMUYECKUX DJIIEMEHTOB.

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 «DJIeMEHThl OOoJblIoN Hayku» (du3uKa, XUMHUS,
MaTeMaTvKa, aCTPOHOMHUSI, HAyKH O >KM3HM, Hayku o 3emiie). HOBOCTH Hayku, KHUTH,
HAYYHO-TIONYJISIPHBIE CTaThH, JICKIIUH, SHIIUKIOTICANH.

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

Cailt HayyHO-nomyssipHOro >kypHana «llorenumam». Xypuan mzmaércs ¢ 2005 r, ¢
2011 r. — paznen «Xumus».

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

CailT HayYHO-NOIMYJISIPHOTO KypHaia «XuMus u ku3Hby». XKypHan uznaércs c 1965 .
11.http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkphITast 2JEKTpOHHAsT OMOMMOTeKa XxuMuuyeckoro mnoprana «Chemnet», comep ut
ydueOHble W UWH(POPMAIMOHHBIC MaTepUayibl JJI1 IIKOJIHBHUKOB U  YUYUTEJEH.
12.http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexkommepueckuii cailT oHnaiiH-00pa3oBaHUsA, COIEPKUT MHOTO HHTEPECHBIX
00pa3oBaTebHBIX KYpCOB M BUACOJCKUMNA JJIsl IIKOJIBHUKOB, CTYACHTOB U YUHTEIEH.
EcTbh HECKOJIBKO KypCOB 1O XUMUH.

13.http://orgchemlab.com/CaiiT, moCBAMEHHBIN MPaKTUYECKON paboTe B 1JabopaTopuun
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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.
Kox m HammeHoBaHue Pa3nen/Tema Tun omeHoYHbIX

(popmupyembIx MepPONpPUATHHI
KOMIIeTEeH Ui

OK 01. Beibupatsb crioco0sl P1, IT-o/c JlnarHoctuueckas

peleHus 3a1aq P2, I1-o/c pabora

npodecCHOHAIbHON P 3,I1-o/c KontponpHas pabora

JeATEeTbHOCTH MPUMEHHUTEILHO P4,11-o/c Camoorienka u

K pa3IMYHbIM KOHTEKCTaM P 5, IT-o/c B3aMMOOIICHKA

OK 02.Hcnons30Barh P 1, Tema 1.1, 1.2, 1.3, I1 -o/c | 1Ipe3enTanus MUHU-

COBpeMEHHEIE cpezicTBa oucka, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, | IPOCKTOB 5

aHaJM3a U MHTEPIPETALMN 2.5,11 -o/c YCTHBIH M MHCHMEHHBIH

uH(pOpMAaIHH, U P 3, Temn 3.1, 3.2, 3.3, 3.4, | OUpOC

B3aMMOJIEICTBOBATh U paboTaTh B
KOJUIEKTUBE U KOMaH/Ie

UH(OPMAaIIMOHHBIE TEXHOIOTUN IT -o/c

JUIST BBIIOJTHEHUS 3a/1a4 P 4, Temn 4.1, 4.2, 4.3, 4.4,
npodeccuoHaIbHON 4.5,11-o/c

EeITENLHOCTH PS5, Temnr 5.1, 5.2, 5.3, II-o/c
OK 04.9¢dexTuBHO P1,Tema1.2,1.3,1I1-0/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,
IT-o/c

P4, Temb1 4.1,4.3,4.4,4.5,
IT-o/c

PS5, Temnr 5.1, 5.2, 5.3, II-o/c

OK 07 CoxnelicTBOBATHL
COXPAHEHHUIO OKpYKaroUen
Cpelibl, pecypcocOepeKeHHIo,
7 peKTUBHO AEHCTBOBATH B
YpE3BbIYANHBIX CUTYALUSIX

P 1, Tema 1.2, 1.3, I1-0/c
P2, Tems 2.1,2.2,2.3,2.4,
2.5, 11 -o/c

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

P4, Temn1 4.1,4.3,4.4,4.5,
IT-o/c

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

PesynbTaThl BHITOTHEHUS
yueOHBIX 3aJaHUI
Pa3paborka  mapuipyra
00pa3oBaTeNbHOTO
IyTEIIECTBHS
[IpakTHyeckue paboThl
[Ipomexyrounas
aTTecTauus
(BBINOJIHEHNE
i aud3auera)

3aJIaHUN
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IIK 1.1. [Ipumensts pazmuunsle | [1-o/c P 1 Tema 1.1, Tema 1.2 | 3amura  1aGopaTtopHOii

METO/IbI, CIOCOOBI M TIPUEMBI P2 Tema2.1,P 3 Tema 3.1, paboTsl

cOopku u cBapku koHcTpykuuii ¢ | Tema 3.2, P 5 Tema 5.1., P6 3amaHus B TECTOBOM

SKCILTyaTallMOHHBIMU Tema 6.1, P 7 Tema 7.1, Tema | popme

CBOMCTBaMH. 7.2, Tema 7.3 Pemienue 3amau
Brimonnenue
WHIUBUTyaJIbHOTO
MIPOEKTa

Pabota B rpynmax
MK 1.2.Bemmonssats Texauueckyto | [1-o/c P 2 Tema 2.2, P 4 Tema | Bpmonnenue
MMOATOTOBKY IMPOU3BOACTBA 41, Tema 42, Tema 43, P6 MIPaKTUYECKUX pa60T
CBApHBIX KOHCTPYKIIUM. Tema 6.2, P 7 Tema 7.1, Tema I[IpakTuKo-

7.2, Tema 7.3 OPHEHTHPOBAHHbIE
TEOPETUUECKUE 3aaHus
[IpakTuko-
OPUEHTHPOBAHHBIC
pacueTHbIC 3aJaHus
[IpakTuko-
OpUEHTUPOBAHHBIC
CUTYAIIMOHHBIC 3a/IaHUS
3amuTa KelcoB

Ouenka ¢GopMUPOBaHUS U Pa3BUTUA OOIIMX KOMIIETEHIIMM, JOCTHXKCHUS
00yYaloIMUMUCA  JIMYHOCTHBIX  PE3yJIbTATOB  OCYIIECTBISETCS  MOCPEICTBOM
WHTEpIIpETallui PEe3yJbTaTOB HAOMIOJACHUN 3a JEATEeNbHOCTbIO OOyYalolmuxcsl B
MPOIIECCEe OCBOCHMS OOINEH KOMIIETCHIIMH, 3a AKTUBHOCTHIO B OCBOCHUU Y4YEOHOI
JTUCLUUIUIMHBI Ha 3aHATHUSAX, 32 OpraHu3aluei cCOOCTBEHHON y4eOHOU AesTeIbHOCTH,
HaJUYUEeM OTBETCTBEHHOCTH 3a pPe3yJbTaT Yy4yeObl, MPUCYTCTBHEM KYJIbTYPhI
noTpebsieHnss HHGOPMAIIUK, aKTUBHOCTBIO y4acTHS BO BHEYPOUYHBIX MEPOIPHATHIX
MOAUCIUIIIMNHE, COOMIOJICHUEM JITHYCCKMX HOPM OOIICHHS TPH B3aUMOJICHCTBHH C
00yJarmMMHUCS, TPENoJaBaTeIsIMH U C yYeTOM HHBIX KpHUTepHeB (cMm.pazgen 2
paboueii [Iporpammsbl Bocriutanus).

[TonydeHHble pe3yabTaThl HAOJIOJCHWN YYWUTBIBAIOTCS TMPU IPOBEICHUH
KOMIUIEKCHOM OIIEHKH T10 3aBEPIICHHUIO YIeOHOTr0 To/1a.
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[Tpunoxenune Neo2

TemaTuka HHAMBUAYAJIbHBIX IPOEKTOB MPOGeCcCHOHATBLHOMI
HANIPABJICHHOCTH

1.CBapouHbi€ rassl

2.IloyeMy 4yTyH HE IOXOXK Ha JKEJIE30, a )KEJI€30 — Ha CTajb?
3. AtletusieH Ha CIIy>)k0€ y CBapOYHOTO TIPOM3BOICTBA

4. .BnusiHue XUMUYECKUX 3JIEMEHTOB Ha 3JOPOBbE CBAPLIMKA
5. Koppo3ust MeTamioB u criocoObl 3alIUThl OT KOPPO3UU

6. AnmroMrHNN — MeTain XX Beka

7. ATIOMUHHM U €r0 CBapKa

8. CninaBbl antoMuHMS. MICMIOIB30BaHNE UX B TEXHUKE

9. MeTtauibl B ’KU3HU YEJIOBEKA

10. MeTaiel 1 CIUIaBel, UX CBOWCTBA U IPUMEHEHHUE

11. Xumusa MeIu U ee cCoeJMHEHUN
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