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1. OBIIIASI XAPAKTEPUCTUKA PABOYEM INPOT'PAMMBI
OBIIIEOBPA3OBATEJILHOM JUCHOUIIJINHBI

1.1. MecTo AUCHMUILVIMHBI B CTPYKType oOpa3oBaTe/lbHOH NPOrpamMmbl

CIIO:
Ob6mieoOpazoBarenbHas gucuumuiiaa OJl. 12 Xumus sBusercss 00s3aTeNbHOM
4acThlo / 4acThio, (OPMUPYEMOM ydaCTHUKaAMU OOpa30BaTEIbHBIX OTHOIICHHH,
o011e00pa3oBaTeIbHOrO IUKJIa obOpa3oBarenbHOr mporpammbl  CIIO  (mamee —
[MIIKPC) B cootBerctBUn ¢ ®PI'OC mo npodeccun 15.01.05 Cpapmmk (py4Hoii u
YaCTUYHO MEXAHU3UPOBAHHOMN CBAPKH (HAIJIABKH).

VYuebnas nucuuruimHa OJ1.12 Xumus sBIseTCS 4acThbiO MPEAMETHOM 00J1acTH
«ecTecTBeHHO — HayuHble npeaMersl» @DI'OC cpegnero olmiero obpa3oBaHus,
u3ydaetcsi oOy4daronumucs B npezenax ocBoenus [HITKPC na 6a3e ocHOBHOro 00111€T0
oOpazoBaHus C¢  y4eTOM  NOpOoWIbHOM  HAMNpPaBICHHOCTH  MOJYy4aeMOIO
npodeccuoHanbHOro o0pa3zoBaHus Mo ykazaHHOU cnenuanbHocTu CIIO Ha 6azoBoM
YPOBHE.

PaGouass nmnporpamma paspaboraHa B cooTrBeTcTBUM ¢  Konnenuuei
NpernojlaBaHusi 00111e00pa30BaTENbHBIX JUCHUIUIMH C Y4YE€TOM MpOPecCHOHANbHON
HAMpaBJICHHOCTH  MPOrPaMM  CPEIHEro  MpodecCHoHaIbLHOrOo  00pa3oBaHUs,
peanu3yeMblx Ha 0a3e OCHOBHOro o0miero oOpa3zoBaHusi  (pacropsKeHHue
MununctepcTBa npocselenus Poccutickoit @eaepanuu ot 30.04.2021 Ne P-98).

1.2. Illeqtn m uIaHMpyeMble pe3yabTaThl 0CBOCHHS JUCIHILINH

1.2.1. Hean 00meo0pa3oBaTeIbHOM IMCHUIIIMHBI

OcunoBHoit 1enpto uzydenuss OJ[.12 Xumwust sBusiercs (GoOpMHUpPOBAHUE Y
0Oy4Jaronierocsi NpeICTaBICHUs 0 XUMUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAyYHOU
KapTUHBI MUPA KaK OCHOBBI MPUHSTHUSI PEIICHUN B )KU3HEHHBIX U MTPOU3BOJICTBEHHBIX
CUTyaIUsX, OTBETCTBEHHOTO MTOBE/ICHUS B IPUPOIHON Ccpe/ie.

1.2.2. Ilnanupyemble pe3yjbTaTbl OCBOCHHMS 001I€00pa30BaTENbHOMN
aucuIIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue oOmIe0Opa3oBaTelibHAs  JIUCUUILIMHA  UMEET  IpH
dbopmupoBanuu 06mux (OK) u npodeccuonanpubix (I1K) koMmmereHuii.

[Ipuniun  mpodeccuoHaIBLHOM  HAMPaBIECHHOCTH  00IIe00pa3oBaTEIbHON
JTUCIUTUIMHBL PEaTU3yeTCsl 4Yepe3 KOPPENSIIUIO MPEIMETHBIX, METaNpPEIMETHBIX U
JUYHOCTHBIX  0oOpa3zoBaTenbHBIX pe3yabraroB  OI'OC COO ¢ ofbmumMu U
npodeccuonansubiMu  komrereHnusiMu CIIO u BBepeHuss TeM NpoQecCHOHAIBHO
OPUEHTHPOBAHHOTO COJICPIKAHUS.

OcBoeHue coneprxanus o01eoopazoBarenbHon quctuiuinabel OJ1.12 Xumus
o0ecreynBaeT JOCTHKEHUE 00YJalOUMUCS CIAEAYIOIINUX PE3YJIbTaTOB:



1.2.2. Ilnanupyembie pe3yJabTAaThbl 0CBOCHHS 001e00pa3oBaTebHON JUCHUILIMHBI B cooTBeTcTBHM ¢ PT'OC CIIO n

Ha ocHoBe ®PI'OC COO

Kox v nanmenoBanue

IInanupyemMble pe3yibTaThbl 0CBOEHHS JMCHUIIIHHBI

(popmupyembIX
KOMIIeTeH M O6ume JucuunjnHapHbie
OK 01. Beibupats crioco0bl | B 4acTH Tpy/10BOro BOCHUTAHHUS: - BJIQJCTh CHCTEMOM XUMHUYECKMX 3HAaHHUH, KOTOpas BKJIKYAET:

pelieHus 3aaa4y
npodeccuoHanbHOM
NeSATeTbHOCTH
MPUMEHUTEIHHO K
pa3InYHBIM KOHTEKCTaM

- TOTOBHOCTh K Tpydy, OCO3HaHHUE
[IEHHOCTH MacTepCTBa, TPy 10J1t00ue;
- TOTOBHOCTh K AKTHMBHOM JI€ATEIbHOCTH

TEXHOJIOTUYECKOI U COLIMAJILHOM
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh
MHUIMHAPOBATh, IUIaHUPOBATh u
CaMOCTOSITENTHO ~ BBINIOJHATH  TaKylO
NeSITeIbHOCTb;

- HHTEpec K pa3IMyHbIM  cdepam

npodeccnoHaNbHOM e TENbHOCTH,

OsBJjaneHue YHHUBEPCAJIbHbIMHU
Y4eOHBbIMH MO3HABATEJLHBIMH
JNeHCTBUAMMU:

a) 0a30Bble JOTHYeCKHE JelCTBHS:

- CaMOCTOATENbHO (hOpMynIHUpoBaTh H
aKTyaJIH3upOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBaTh CYLIECTBEHHBIN MPU3HAK
WIW  OCHOBaHUS  [UII  CpaBHEHUS,
KIaccupuKauu u 0000IIeHNUS;

- OmpenensiTh IeNU JESTEIbHOCTH,
3a/1aBaTh MapaMmeTpbl M KPUTEPUH HX
JOCTHKCHHS;

- BBISIBJISITH 3aKOHOMCPHOCTHU n

OCHOBOIIOJararonmue IOHATUA (XI/IMI/I‘-IGCKI/Iﬁ OJICMCHT, aTOM, JJICKTPOHHAA
00o0JI04Ka aToma, s-, p-, d-3JIeKTpPOHHBIE OPOUTATI ATOMOB, HOH, MOJICKYJIa,
BAJICHTHOCTDB, 3JICKTPOOTPULATCIIbHOCTb, CTCIICHb OKUCJICHUA, XUMHUYCCKad
CBSI3b, MOJIb, MOJISIpHAsl Macca, MOJSIPHBIA O0BEM, YIIEpOJHBIN CKEJNeT,
(YHKIIMOHATIbHAS TPYIIIA, PAJIUKA, U30MEPHS, H30MEPhI, TOMOJIOTHYCCKHIA
psAl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOA- MW  a30TCOAEpKallue
COCANHCHMUA, 6I/IOJIOI“I/I‘ICCKI/I AKTHUBHBIC BCIIICCTBA (yFJICBOI[I)I, JKHUPHI,
0enku), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHBIC
COCAUHCHUA, KPUCTAJUIMYCCKAsA PCIICTKA, THIIBI XUMHWYCCKUX peaKHI/Iﬁ
(OKHCITUTENBHO-BOCCTAHOBUTENBHBIE, 9K30-U JHAOTEPMUUYECKUE, PEAKIINH
HOHHOTO oOMeHa), pacTBop, 3JIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
JJEKTPOJIUTUYECKAST ~ JUCCOLMAlUsA,  OKUCIUTENb,  BOCCTAHOBUTEID,
CKOPOCTb XMMHUYECKON peakluu, XUMHYECKOE pPaBHOBECHE), TEOpUU HU
3aKOHBI (TEOpUs XMMHYECKOTO CTPOEHUS OpraHMYecKux Bemects A.M.
bytnepoBa, Teopus 3JIEKTPOJUTHYECKOW NMCCOLMALNAM, MEPUOAUYECCKUN
3akoH [[.WI. MeHnneneeBa, 3aKOH COXpaHEHHs] MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKHI S3BIK XUMHH, q)aKTOJ'IOFI/I‘-ICCKI/Ie CB€IACHHUA O CBOﬁCTBaX,
cocTaBe, TMOJy4YeHHMHM W 0O€30MacHOM HCHOJIB30BAaHWU  Ba)KHEUIINX
HCOPraHNYCCKUX W OPraHUYCCKHUX BCIICCTB B 6I)ITy u HpaKTquCKOﬁ
JIEATEIIbHOCTH YEJIOBEKA;

- YMCThb BBIABJIATH XAapPaKTCPHBIC IMPU3HAKKW W B3aMMOCBA3b HN3YUCHHBIX
MOHSATUN, TPUMEHATh COOTBETCTBYIOILIME MOHSATHS IIPU OMUCAHUU CTPOEHUS
M CBOMCTB HCOPTraHNYCCKUX U OPraHUYCCKHUX BCIICCTB U UX npeBpameHHﬁ;
BBISBIIATH ~ B3aUMOCBSI3b ~ XMMHUYECKMX 3HAHUW C  TOHATUSAMHU U




MPOTUBOPEUYUST B
SIBJICHHSIX

- BHOCUTH KOPPEKTHUBBI B JESATCILHOCTD,
OIICHUBAaTh COOTBETCTBHE PE3YyJIbTAaTOB
[[EJIsIM, OIEHUBATh PUCKH TOCIICICTBUI
NEeSATETbHOCTH;

- pa3BUBaATh KPEaTHMBHOE MBIIICHUE TIPH
pelIeHUH KU3HEHHBIX MPo0IeM

0) 0a3oBbBIE HCCJIeI0BATEILCKHE
aelcTBHA:

- BIIAJICTh HaBBIKAMH yaeOHO-
HCCIIEI0BATENbCKOM u MIPOCKTHOM
NESATCIIbHOCTH, HaBBIKAMH Pa3peIICHUS
npo0OJem;

- BBIABIIATH
CBS3U |
BBIJIBUTaTh

paccMaTpUBaEMBbIX

MIPUYHHHO-CJIC/ICTBEHHBIE
aKTyaJlM3upoBaTh  3ajauy,
THIOTE3y €€  PeLICHHS,
HaXO0/UTh apryMeHTbI s
JIOKa3aTelIbcTBa CBOUX  YTBEP)KJICHHM,
3ajaBaTh  MapaMeTpbl U KPUTEPUHU
pereHws;

- aHaATU3UpPOBaTh IIOJyYEHHbIE B XOJI€
perteHust 3a7auu pe3yJbTaThI,
KPUTUYECKH OLIEHUBATh ux
JOCTOBEPHOCTb, IPOTHO3MPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;

- yMeThb TIEPCHOCHTH  3HAaHUS B
MO3HABATENbHYI0O M MPAKTUYECKYIO
00J1aCTH KU3HEACITEITLHOCTH,

- yYMeTb MHTErpHUpOBaTh 3HAHUSA U3
Pa3HbIX IPEeIMETHBIX 00JIacTeill;

- BBABMraThb HOBBIE HJEH, MNpEJarath
OpPHUTHHAIILHBIC TIOJXO/IBI U PEIICHUS;

- CIOCOOHOCTH MX UCIIOJIb30BaHUS B

MPEJICTABICHUSAMU JAPYTUX ECTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb HCIOJIb30BaTh HAWMEHOBAHMUS XUMHUYECKUX COECIMHEHHI
MEXKIYHAPOAHOIO COK03a TEOPETUYECKOM M MNPUKIAJHOM XUMHUH H
TpUBHAJIbHbIE HAa3BaHUSA BaXKHEWIINX BEIIECTB (STWJICH, alleTUJICH,
rmnepud, Genon, Gopmanbaerua, yKCycHas KHCIOTa, TIUIUH, YrapHBIA
ra3, YIJI€KHCIbIM ra3, aMMHAK, ranieHas W3BECTb, HEralieHas H3BECTb,
MUTBEBAsE COJAa W JPYTHX), COCTABIATH (OPMYJbl HEOPTraHWMYECKHX H
OpPraHMYECKUX BEUIECTB, YPABHEHHUS XUMHUECKUX PeakIuil, OOBICHITh UX
CMBICJ; TOATBEPKIATh XApPAKTEPHbIE XUMUYECKHUE CBOWCTBA BEILECTB
COOTBETCTBYIOIIIMMHM  SKCHEpPUMEHTaMHU U 3alUCAMH  ypaBHEHHI
XMMHYECKUX PEAKIIU;

- YMEThb YCTaHaBJIMBATh MPUHAJJICKHOCTh U3YYEHHBIX HEOPTraHUYECKUX M

OpraHnM4€CKUXx BCHICCTB K OINPCACICHHBIM KJIaCCaM MW  TIpymmnaM
COC,Z[I/IHCHHI;'I, XapaKTCpHU30BaTb HX COCTaB H Ba)KHEHIIIME CBOﬁCTBa;
OIIPCACIIATh BHUbI XHUMHUYCCKUX CBs3CH (KOBa.HeHTHaSI, HOHHAas“d,

MeTaJUINYecKas, BOJOPOHAS), TUIIbl KPUCTAIIIMUECKUX PELIETOK BELIECTB;
KJIacCCU(UIMPOBATh XUMUYECKUE PEAKIINH;

- chopMHpOBaTh MPEACTABICHUS: O XUMHMYECKOH COCTaBISIOIIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, POJIM XUMHUU B MO3HAHUM SIBICHUN
OpUpoabl, B (OPMHPOBAHMU MBILIUIEHUS W KYJIbTYphl JIMYHOCTH, €€
(YHKIIMOHATBHOM ~ IpaMOTHOCTH,  HEOOXOAMMON 1l pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOUICHUS K
CBOEMY 3/I0POBBIO U IIPUPOJHOM CpENE;

- YMeTb IPOBOJUTH pacyeThl M0 XUMHUYECKUM (OpMyJIaM U YpaBHEHUSIM
XUMHUYECKUX peaKkIMi C HCMONb30BaHHEM (U3MUECKUX  BEJIWYMH,
XapaKTepU3YIOIUX BELIECTBA ¢ KOJIUYECTBEHHONW CTOPOHBI: MacChl, 00beMa
(HOpMalibHBIE YCJIOBHS) Tra30B, KOJMYECTBA BEILECTBA; HCIOJIb30BATh
CHUCTEMHBIE XMMMUYECKHUE 3HAaHUS Ul NPUHATHS PELICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;




II03HABATEJILHON U COLMAIbHOM IPAKTUKE

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MOKCKA, aHaJIN3a U
WHTEPIIPETAIUN
uHpopmanuu u
UH(POPMALOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHHMS 32/1a4
npodeccuoHaNbHOM

e TCIIbHOCTH

B 00J1aCTHIIEHHOCTH
NMO3HAHHUA:

- c(hOpMHUPOBAHHOCTb MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKu H
OOIICCTBEHHON MPAKTUKH, OCHOBAHHOTO
Ha JMAJIore KYIbTYp, CIIOCOOCTBYIOIIETO

HAY4YHOT'0

OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MHPE;
- COBEpUICHCTBOBAaHUE  S3BIKOBOM M

YHUTATEIHCKOM KYJIbTYPBI KaK CpEACTBa

B3aUMOJCHCTBUS MEXIY JIIOJABMU U
IIO3HAHUS MUPA;

- OCO3HAaHME  IIEHHOCTM  Hay4HOH
JESTEIbHOCTH, rOTOBHOCTB
OCYILIECTBIISATh MIPOEKTHYIO u
HCCIIEIOBATEIBCKYIO JIESATEIIBHOCTD
VWHIUBUAYAJIBHO U B TPYIIIE;

Ognanenue YHHUBepPCAJbHBIMHU
Y4eOHBIMH NO3HABATEJIbHBIMH
AefCTBUSIMU:

B) padorta ¢ nHpopManmei:

- BJIQJIETh  HABBIKAMHM  IIOJY4YEHHUS

PIH(I)OpMElI.[PIH U3 HCTOYHUKOB PAaA3HBIX
THUIIOB, CaMOCTOATCIBHO OCYUICCTBIIATH

IIOMCK, AaHalu3, CUCTEMATHU3ALMI0 U
MHTEPIpETAIIIO nHdopmanuu
pa3IMYHbIX BUJIOB " bopm
MIpe/ICTaBJICHMUS;

- co3daBaTb TEKCThl B  Pa3INYHBIX

- yMeTb IUIaHUPOBAaTh M BBINOJHATH IUIAHUPOBATh U  BBIMNOJHSTH
XUMHAYECKHI HKCIEPUMEHT (MpEeBpaIleHUs] OPraHWYeCKHX BEIIECTB IpU
HarpeBaHuu, MOJYYeHHE STUJICHA U U3yYeHHE €ro CBOMCTB, KAUeCTBEHHBIE
peakuuy Ha albJIeru/ibl, KpaxMmall, YKCYCHYIO KHUCIJIOTY; JEHaTypauus
OENKOB MpPU HArpEeBaHMHU, LIBETHHIC PEAKIMH OENIKOB; MPOBOAUTH PEaKLIUU
HOHHOIO0 OOMEHa, ONpeneNsaTh Cpely BOAHBIX PACTBOPOB, Kaue€CTBEHHBIE
peakuuu Ha cyibdaT-, KapOoHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHWUS;
pemarh  AKCIEpUMEHTalIbHBIE 3ajaud 1o TemaMm "Metamwibl" u
"HemeTannsl") B COOTBETCTBUU C MPaBWJIAMU TEXHUKH OE30MAaCHOCTU MPU
oOpalleHnd ¢  BEmEeCTBaMH M JIAOOPAaTOPHBIM  00OpPYIOBaHHEM;
MIPEJICTaBIATh PE3yNbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (popme 3amucu
YpaBHEHHI COOTBETCTBYIOIIMX pPEaKUWi U (HOPMYIHPOBATH BHIBOJBI Ha
OCHOBE 3THUX PE3YyJIbTATOB;

- yYMeTh aHATU3UPOBATh XMMUYECKYI0 HH(POpPMAIHIO, IOIY4aeMyl |3
Pa3HbIX UCTOYHHKOB (CPEICTB MaccoBoil nHpopmanuu, cetb MHTEpHET U

Apyrue);

- BIaJIETh OCHOBHBIMM METOJAaMH HAyYHOIO TIO3HAHUS BEIIECTB H
XUMHYECKUX  SIBICHWM  (HAOmIoJeHue, H3MEepeHue, OIKCIEPHUMEHT,
MOJICIMPOBAHUE);

- YMeTb HPOBOJUTH pacyeThl M0 XUMHUYECKUM (OpMyIaM U YpaBHEHUSIM
XUMHNYECKUX peaKuMﬁ C HUCIIO0JIBb30BaHUEM (1)I/I3I/I‘-ICCKI/IX BCJIMYHH,
XapaKTepU3YIOIUX BELIECTBA C KOJIUYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCJIOBHSI) Tra30B, KOJIMYECTBA BEILECTBA; HCIIOJIb30BATh
CHUCTEMHBIE XMMMUYECKNE 3HAHUS Ul NPUHATHS PELICHUH B KOHKPETHBIX
JKNU3HCHHBIX CUTYyallHAX, CBA3aHHBIX C BEHIECCTBAMU U UX IIPUMCHCHHUEM




dopMaTtax ¢ y4eToM  Ha3HAYCHHUS
nHpopMallUd U 1LENeBOM ayauTOpHH,
BbIOMpast ONTUMAJIbHYIO bopmy
MIPE/ICTaBICHUS U BU3YyaIH3aIIH;

- OIICHHUBATH JIOCTOBEPHOCT,
JIETUTUMHOCTD uHbopMaIuu, ee
COOTBETCTBHE TIPAaBOBBIM H MOPAIBHO-
3TUYECKUM HOPMaM;

- UCIIOJIb30BATh CpeacTBa
UH(OPMALIMOHHBIX u
KOMMYHHKAITMOHHBIX ~ TEXHOJIOTUH B
pelieHun KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX Y OPTraHU3aIMOHHBIX
3aa4 ¢ coOmroieHHeM  TpeOoBaHUM
SPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pecypcocoepexeHus,
MPABOBBIX W OTUYECKHX HOPM, HOPM
nH(pOpMaIMOHHOM 06€30MMacHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHHUS U
3amuThl HH(GOPMaLIUU, HTHPOPMAITHOHHOMN
0€e30MMacCHOCTH JIUYHOCTH;

OK.03 Ilnmanuposats n
peann30BBIBATH
COOCTBEHHOE
npoeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
peINPUHIMATENBCKYIO
JIesITebHOCTD B
npodecuonansHOM chepe,
UCIIOJIb30BaTh 3HAHUS MO
paBoBOM (PMHAHCOBOM
IPaMOTHOCTH B pa3IMYHbBIX
KU3HEHHBIX CHTYaIUsIX

OcyiecTBiieHne
HCIIOJIb30BAaHUE COBPEMEHHON HAYYHOU U

caMmo00pa3oBaHus,
npo¢ecCuOHAITBHON TEPMUHOJIOTHH,
y4acTue B npodeccnoHaIbHbIX
ONUMIIUAAX, KOHKYpCax,
HAyYHO-TIPAKTHYECKUX  KOH(EpPEeHLHUsX,
OLIEHKa CIIOCOOHOCTH

AJIBTCPHATUBHLIC  BapUAHTHI

BBICTaBKax,

HaXOJUTh
perieHus
CTaHIAPTHBIX u HECTaHIapTHBIX

CHTyaHHﬁ, IMPUHATUE OTBETCTBECHHOCTH 3a

CaMOCTOSITEIILHO XUMHUYECKUHN

-yMETh
OKCIEPUMEHT (TOJIydYeHHUE ¢ H3yYeHHE CBOWCTB HEOPraHUYECKHX |

IIaHUPOBAaTb W IPOBOJUTH

OPraHMYECKHUX  BEIECTB, KAueCTBEHHBbIE pPEAKIUH  YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB U KHCIOPOJCOAEP)KALIUX OPraHWYEeCKUX BEILECTB,
pEelIeHNEe SKCIIEPUMEHTANIBHBIX 334 [0 PACIIO3HABAHNUIO HEOPTaHMUYECKUX
U OpraHMYeCKUX BEIIECTB) C COONIOJIEHHEM TMpaBUI OE€30MacHOro
oOpalieHuss C  BellecTBaMH U JIaDOpaTOpHBIM  OOOPYZOBaHHUEM,
(opMyIMpOBATH LIETH UCCIIEAOBAHUS, IPEJOCTABIATE B Pa3IuYHON (popme
pe3ynbTaThl  AKCIEPUMEHTA,

AHAJINU3UPOBATH n OLICHUBATh nux

JOCTOBEPHOCTb;




UX BBIIIOJIHCHUC

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

- TOTOBHOCTD K CaMOPAa3BUTHIO,
CaMOCTOSTECIIbHOCTH 51
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBbIKAMU y4eOHO-
HCCIIe0BATEIBCKOM, MIPOEKTHOMN n
COIIMAJIbHOM ACSITEIBHOCTH;

Osaanenue YHHBeEpPCAJbHBIMU

KOMMYHUKATHBHBIMU JIEHCTBUAMM:
0) coBMecTHAas JeATEJIbHOCTh:

- IIOHUMATh 51 HCIOJIB30BaTh
MIPEUMYIIECTBA KOMaHIHOM u
WHIUBUIYAITBHON pabOTHI;

- IpPUHEMATh Il COBMECTHOM
JIEATEIILHOCTH, OpraHU30BHIBAThH 31
KOOPJUHUPOBATh  JICHCTBUSA IO €€
JIOCTHIKEHHIO: COCTaBJISTE IUTaH
JCHCTBHM, pacmpeleisiTh POIH C YyU4eTOM
MHEHUH Y4aCTHUKOB o0cyXIaTh

pe3yJIbTaThl COBMECTHON PabOTHI;

- KOOPJIMHUPOBATh U BBHINOJIHATH paboTy
B YCJIOBUSIX PEAJIBbHOT0, BUPTYaIbHOI'O U
KOMOHWHUPOBAaHHOI'O B3aUMOJICHCTBUS;

- OCYIIECTBIIATh MTO3UTUBHOE
CTPaTErMYECKOE MOBEACHNUE B Pa3INYHbIX
CUTyalusiX, TMpPOSIBIATh TBOPYECTBO U
BOOOpakeHue, ObITh HHUITUATHBHBIM
Osaanenue YHHMBEPCAJIbHBIMH
peryisiTHBHBIMH J1eHCTBUSIMU:

I') NPUHATHE ceOsl U APYTUX JIIOAei:

- TpUHUMATh MOTUBBI M apryMEHTHI

- yYMeTb IUIAaHUPOBATh W  BBINOJHATH XHUMHUYECKUH HKCHEPUMEHT
(mpeBpallieHUsT OpPraHUYECKUX BEILIECTB IPU HArpeBaHUM, I1OJY4YEHHE
9TUJICHA U U3y4YEHUE €ro CBOICTB, KAUECTBEHHbIC PEAKI[MM Ha allbAETHIbl,
KpaxMaJl, YKCYCHYIO KHUCIOTY; JeHaTypauusi O€JIKOB IIpU HarpeBaHUHU,
LBETHbIE peakUuu OEeNKOB; IPOBOAUTh PEAKUUU HOHHOIO OOMEHa,
ONpeAesATh Cpeay BOAHBIX pacTBOPOB, KaueCTBEHHbIE pEAKIMM Ha
cynbdar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHMUS; peIIaTh
JKCIIEpUMEHTAJIbHBIE 337auu 1o TemaMm "Metamnel" u "Hemeramisl") B
COOTBETCTBUM C IIPAaBUJIAMHU TEXHUKHU OE30IACHOCTH NpHU OOpallleHUH C
BEIIECTBAMH U JIAOOPAaTOPHBIM 000PYIOBAHNEM; TIPEACTABIATH PE3yIbTATHI
XMMHUYECKOIO  3KcllepuMeHTa B (GopMe  3alucd  ypaBHEHHH
COOTBETCTBYIOILIMX peaKkUMi U (OpMynHpoBaTh BBIBOJbl Ha OCHOBE 3THUX
pe3yIbTaTOB;




JIPYTUX JIOJEH MPH aHAIHU3E PEe3yIbTaTOB
JIEATENHHOCTH;

- MPU3HABAThH CBOE MPABO U MPABO JAPYTUX
JIFOJIeH Ha OIIMOKU;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MU
C MO3MIIMU JPYTOT0 YeIOBCKa;

OK.05 OcymecTBasth
YCTHYIO U TUCHbMEHHYIO
KOMMYHUKAITUIO Ha
rOCy/IapCTBEHHOM $SI3bIKE
Poccuiickoit ®eneparuu ¢
y4eToM 0coOeHHOCTEH
COLIMAJILHOTO U
KYJIBTYPHOTO KOHTEKCTa

HGMOHCTpaHI/IH HaBBIKOB I'paMOTHO
nu3jaratb CBOM MBICIIM H O(bOpMJ'IHTB
AOKYMCHTAIIUKO  Ha

Poccuiickoin

roCy/1apCTBEHHOM
SI3BIKE denepanuu,
MpPUHUMAsE BO BHUMaHUE OCOOCHHOCTH

COMAJIBHOI'O U KYJIbTYPHOT'O KOHTCKCTa

- yMeTb OCYUIECTBIIATH  II€JICHAIIPABIICHHBIH XUMHUYECKON
nHpoOpMalUd B Ppa3IUYHBIX HCTOYHHMKAX (Hay4yHas W YydyeOHO-HaydHas
TuTepaTypa, cpeacTBa MaccoBor mHpopMmaluu, ceth MIHTepHET U apyrue),

KPpUTHYCCKU aHAJIM3UPOBATH XUMUYCCKYIO I/IHCI)OpMaI_II/IIO, nepepa6aTblBaTL

IIOUCK

€€ U UCII0JIb30BaTh B COOTBETCTBUY C ITOCTABJICHHOW yueOHOM 3a1auei;

OK.06 ITposBuiaTs
TPaKIAHCKO-
NaTPUOTUYECKYIO MO3UIHIO,
JIEMOHCTPUPOBATH
OCO3HaHHOE MOBEICHHUE HA
OCHOBE TPATUITMOHHBIX
00I1eYeI0BeueCKUX
IIEHHOCTEH, B TOM YHCIIE C
Y4€TOM rapMOHHU3AIUU
MEXHAITMOHATBHBIX U
MEXPEJIUTUO3HBIX
OTHOILIEHU!, TPUMEHSATH
CTaHJapThI
AHTUKOPPYIIIMOHHOTO
MOBEJCHUS

dopmMupoBaHHEe IrPaxIaHCKOTO
MaTPUOTUIECKOTO CO3HAHMS, TyBCTBA
BEpPHOCTU cBoeMy OTeuecTBy,
TOTOBHOCTH K BBITTOJIHEHHIO
IpaXJaHCKOI'O J10JIra U
KOHCTUTYLMOHHBIX 00s13aHHOCTEH 110
3amurTe uHTepecoB PoauHsr,
MpHOOIIEHNE K 00IIECTBEHHO-I0JIE3HON
NesITeIbHOCTH Ha MPUHLIUIIAX
BOJIOHTEPCTBA U OJIarOTBOPUTENBHOCTH;
MO3UTHBHOTO OTHOILIEHHS K BOCHHOH U
TrOoCyJIapCTBEHHOM CITy>k0€; BOCIUTAaHHUE B
IyXe HETePIUMOCTH K KOPPYIIIHOHHBIM
MIPOSIBJICHUSIM

- YMETb BBISBIIATH XapaKTEPHBIC IPU3HAKN M B3aUMOCBSI3b H3Y4EHHBIX
MOHATHUH, TPUMEHSATh COOTBETCTBYIOIINE TIOHSATHS IIPH OTIMCAHUH CTPOCHUS
Y CBOMCTB HEOPraHWYECKUX U OPraHUYECKUX BELIECTB U UX MPEBpaIECHUH;
-yMeTh KilacCH(hUIIMPOBATh HEOPTAHNYECKHUE M OPTaHUYECKHE BEIIECTBA U
XUMUYECKHE PEaKLIUU, CAMOCTOATEIbHO BIOMPATh OCHOBAHUS U KPUTEPUHU
TS KIIacCU(UKAITIH N3Y9aeMBbIX XUMHUECKUX 00BEKTOB;

- YMETh IUIAHUPOBATh U BBIOJIHATh XMMUYECKHIA IKCIIEPUMEHT,
MPECTABIATH PE3yIbTATHl XUMHYECKOTO IKCIIEPUMEHTA B Pa3TMIHON
¢dopme (Tabnuua, rpaduk, oTYeT, T0KIA], IPE3CHTALN);

OK 07. CopeiicTBoBaTh
COXPAHEHHUIO OKpYKaroUIen

B 00s1acTH 3K0JI0rHY€CKOro
BOCIIMNTAHUA:.

- C(I)OpMPIpOBaTL NNpeACTABJICHUA: 0 XHUMHYECKOU COCTE[BJ'ISIIOH_ICI\/'I
eCTeCTBeHHOHaquOﬁ KapTHHbI MHpa, pOJIU XUMHH B IMO3HAHHU SIBIICHUH
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cpenpl,
pecypcocOepeKeHHUIO,
IPUMEHATH 3HaHUA 00
M3MEHEHUH KJIMMara,
IPUHIUITBI 0EPEXINBOTO
MPOU3BOCTBA, P HEKTUBHO
JIEUCTBOBATH B
Ype3BhIYAITHBIX CUTYAIUSIX

- c(hopMHUPOBAaHHOCTH  IKOJOTHUYECKOU
KYJIbTYpBI, MOHMMAaHUE BIIUSTHUS
COLIMAJIbHO-9)KOHOMUYECKUX  IIPOLIECCOB

Ha COCTOSIHUE IPUPOJHON M COLMAIILHON
cpensl, OCO3HaHUe r7100aIbHOTO
XapakTepa 3KOJIOrMYECKHX IpolieM;

- IUIAHUPOBaHUE U  OCYLIECTBJIECHUE
JNEUCTBUH B OKpYXalolled cpene Ha
OCHOBE 3HAHUA LeJIed YCTONYMBOTO
pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEIpUsTUE JIEHCTBHH,
IIPUHOCALINX BPEN OKPYXKaOUIEH cpene;

- yMeHue IIPOrHO3UPOBATH
HeOJIaronpusTHbIE JKOJIOTHYECKUE
IIOCJIEICTBHS IIpeIITPUHUMAEMBbIX
NEMCTBUI, IPENOTBPALLATD UX;

- pacmIMpeHHME OIbITa JEATEIBHOCTU
9KOJIOTMYECKOH HAIPaBICHHOCTH;

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

npUpoAbl, B (OPMHUPOBAHMHM MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€
(YHKIIMOHATBHOW ~ IPaMOTHOCTH,  HEOOXOIMMOM Il pelIeHUs
MPAKTUYECKUX 3a/lad U OKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO U IPUPOJIHOM CPENE;

- YMETb COOII0aTh MPaBUiIa IKOJIOTHYECKH 11EJIECO00Pa3HOTo MOBEICHNUS B
ObITY U TPYJOBOW JEATEIBHOCTH B LENSIX COXPAHEHUS CBOETO 3JI0pPOBbS U
OKpY>Kalolle MPUPOJHON CPEdbl;, YUYUTHIBATH OMACHOCTH BO3JCKUCTBUSA HA
JKUBBIE OPTraHW3Mbl OIPEICICHHBIX BEIIECTB, IOHUMAsl CMBICI MOKa3aTems
MPEIETbHON TOIMYCTUMOW KOHUEHTPALIMH;

OK.08 HMcnonb3oBaTh
cpencTBa GU3NYECKOM
KYJIBTYPBI JIJISl COXPaHCHUS
U YKpEIUICHHsI 3JI0POBbsI B
mporecce
npohecCuOHANBHOM
JESITSIIBHOCTH |
MOIIEPKAHUS
HEO0OXOAMMOTO YPOBHS
buznyeckoit
MOJITOTOBJICHHOCTH

Pa3BuTHe cCIOPTUBHOTO BOCIIUTAHUS,
YCIIELITHOE BBHINIOJHEHUE HOPMATHBOB
Bceepoccuiickoro Gpu3KyabTypHO-
CHOPTUBHOTO KoMIIekca "['0ToB k Tpyny
u obopone" (I'TO); ykperieHue
3I0POBBS U TPO(PHIIAKTHKA OOIINUX U
npodeccnoHanbHbIX 3a00J1€BaHUM,
Ipornarassia 3J0poBOro oopasa >Ku3HU

-YMETb CAMOCTOSATCIBHO IUJIAHUPOBATH W  NPOBOJUTH XUMHYECKHI
OKCIICPUMCHT (nonyquI/Ie n H3YUCHUC CBOICTB HCOPTraHNUYCCKUX U
OpTraHHYCCKUX BCIICCTB, Ka4CCTBCHHLBIC pcakuuu YriieBoaopoa0B

Pa3MYHBIX KIJIACCOB W KHCIIOPOJICOJIEPKAMUX OpPTaHWYECKHX BEIIECTB,
PEIICHUC SKCIICPUMEHTAJIBHBIX 3a4a4 IO PACIIO3HABAHWIO HCOPTaHNMYCCKHUX
U OpraHMYeCKHWX BEIIEeCTB) C COOJIOJIEHHEM MpaBuUil 0e3011acHOro
oOpamieHust ¢ 1a00paTOpHBIM  00OpYyIOBaHHUEM,
(opMyIMpOBATH LIETH UCCIIEAOBAHMS, IPEIOCTABIATh B Pa3InYHON (hopme

PE3YIbTAThI OLCHUBATDH

BEIIECTBAMH U

9KCIICPUMCHTA, AHAJIU3UPOBATDH n ux

HOCTOBCPHOCTD,
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OK.09 ITonb3oBaThCs
npodeccuoHanbHOM
JIOKYMEHTaluel Ha
roCyJapCTBEHHOM U
WHOCTPAHHOM SI3BIKAX

JleMoHcTpanusi yMEHUM MOHUMATh
TEKCThI Ha 0a30BBIC U
npodeccroHabHBIC TEMBI; COCTABIISTH
JIOKYMEHTAIMI0, OTHOCSIIYIOCS K
mporeccam mpogecCuoHaATbHON
JeSITeNIbHOCTH Ha TOCYJapCTBEHHOM U
MHOCTPAHHOM SI3bIKAX

- YMCTb IUIAHUPOBATh W  BbIIIOJHATH XUMHAYECKUN 9KCIICPUMCHT,
NPEACTABIATh PE3YJIbTaThl XMUMHYECKOTO JKCIIEPUMEHTA B Pa3IHYHON
¢dopme (Tabnwuia, rpaduk, OTUET, TOKIA, IPE3CHTALINSA);

- YMeTh peliath MPaKTHKO-OPUCHTHPOBAHHbBIC 3aJaHHs 10 COCTABJICHHUIO
XUMHUYCCKUX peaK]_[I/Iﬁ C Y4aCTUCM OpPTraHUYCCKUX BCUHICCTB, UCIIOJb3YCMbIX
JUISL MX UICHTH(UKAIMH B OBITY U IPOMBIIIIICHHOCTH.

IIK 1.1 ITpoBoauTh
cOOpOYHBIE OTepaIiu
nepes1 CBapKoi, ¢
HCIIOJIb30BaHUEM
KOHCTPYKTOPCKOH,
MPOU3BOJICTBEHHO-
TEXHOJIOTHYECKON U
HOpPMAaTUBHOMU
JIOKYMEHTAIUU

IIK 1.3. [IpumeHsTH
cOOpOYHBIE
IPUCTIOCOONIEHUS IS
CcOOPKU 2IIEMEHTOB
KOHCTPYKLUU (U3]1eNnH,
y3JI0B, JIeTajei)

- 0CO3HATh JINYHBIN BKJIAJl B IOCTPOCHUU
YCTOWYMBOTO OYIyIIIETo;
CaMOCTOATENIFHO (OPMYIHPOBaTh U
aKTyaJu3UpOBaTh npobiemy,
paccMmarpuBaTh €€ BCECTOPOHHE;
- BHOCUTb KOPPEKTHBBI B JICATEILHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3yJIHTATOB
LEJSIM, OLICHUBATh PHCKH TOCICACTBUIMA

JIEATEIHLHOCTH;
- CIHOCOOHOCTh u FOTOBHOCTE K
CaMOCTOSITEILHOMY ~ TOUCKY  METOJIOB
pelieHus MPAKTHYECKHUX 3ajad,
HpI/IMeHeHI/HO pa3J'II/I‘~IHI)IX METOI0B
MMO3HAHUS;

- CTaBUTH 51 (dhopMynpoBaTh

COOCTBEHHBIE 33J]a4l B 00pa30BaTEIbHOMN
ACATCIIBHOCTH Y ) KU3HCHHBIX CUTYallUAX;
- UMETh  BHYTPEHHIOI  MOTHUBAIIHUIO,
BKITIOYAFOTIYTO CTpeMIICHHE K
JOCTUKEHHIO TIENIA U YCIIeXY, ONTUMHU3M,
HWHUIIUATUBHOCTb, YMCHUC )IefICTBOBaTB,
HCXOJISl N3 CBOMX BO3MOKHOCTEH;

- UMETh MHTEpEC K Pa3IU4HbIM chepam
poeCCUOHATBHON EATETLHOCTH

- YMETh BBIABIIATH XapaKTePHBIC IPU3HAKU M B3aUMOCBSI3b N3YYCHHBIX
MOHATHIA, TPUMEHSTh COOTBETCTBYIOIINE MOHSITHS ITPU OMUCAHUK CTPOCHUS
Y CBOMCTB HEOPTaHUYECKHUX M OPraHUYECKUX BEUICCTB U MX MPEBPAIICHUH;
-yMeTh KJIacCH(PHUIMPOBATH HEOPTAaHUICCKIE U OPTaHMYECKUEC BEIICCTBA U
XUMHUYECKHE PEAKIIUU, CAMOCTOSTEIIbHO BHIOMPATh OCHOBAHUS U KPUTECPHU
JUTSL KJTACCU(DUKAIIMH U3YIaeMbIX XUMHUYECKHX O0BEKTOB;

- YMETh IUIAHUPOBATh U BBIIOJIHATh XUMUYCCKHIA SKCTICPUMEHT,
MIPEJICTABIATH PE3YJIbTAThl XHMUYECKOTO IKCIIEPUMEHTA B PA3TMYHOM
dhopme (Tabnuna, rpaduk, OTYET, TOKIIA], MPE3CHTALIHS);

- YMETh periaTh MPaKTUKO-OPHUCHTHPOBAHHBIC 3aaHHSI 10 COCTABICHUIO
XUMHUYECKHUX PEaKIIHii C yJaCTHEeM OpTraHMYeCKHX BEIIECTB, UCIIOIb3YEMBIX
JUTSL UX WICHTU(UKAIAN B OBITY U IPOMBINIIICHHOCTH;

- YMEThH peliaTh MPaKkTUKO-OPUEHTHUPOBAHHBIE TEOPETUUECKUE 3aJaHus Ha
aHaJn3 (PaKTOPOB, BIUSIONIUX HA U3MEHEHHUE CKOPOCTH XUMHYECKOH
peakuuu;

-cobmroaTh 6e30macHbIe YCIOBHS TPyAa B IPOPeCCHOHATHHON
JeSITeNIbHOCTH,

- yYMeTh IUIAHUPOBATh W  BBINIOJNHATH XHMHYECKUH DKCIECPHMEHT,
MPENICTaBIATh PE3yNbTaThl XHUMHUYECKOTO JKCIEPUMEHTa B Pa3IUYHON
dhopwme (Tabnuma, rpaduk, OTYET, TOKIA], MPE3CHTAIIHS);

- YyMeThb pelaTh MPaKTUKO-OPUEHTHPOBAHHBIC 3a/JaHUS TIO COCTABJICHHIO
XUMHYECKHUX PEaKIUi ¢ yIaCTHEM OPTaHWYECKUX BEIIECTB, UCTIOIB3YEMBIX
JUISL UX UICHTU(UKALUY B OBITY U TIPOMBIIIUICHHOCTH.
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1.3. MuauBuayaabHasi NPOEKTHAA 1eSITeJIbHOCTD

NHauBuayabHBIM TPOEKT (J1ajiee - IPOEKT) MPEJCTABISIET 000 0co0yIo
dbopmy opraHuzanuu oOpa3oBaTEIbLHON JEATEILHOCTH oOydaromuxcs (ydeOHOe
UCCJIEIOBAHUE WJIM y4YeOHBIM MPOEKT), MPEeIyCMOTPEHHYIO B Y4eOHOM IUIaHe. DTO
KOMILJIEKC TOMCKOBBIX, HCCIEIOBATEIbCKUX, PACUETHBIX, IpaUUYECKUX M APYTHX
BUJIOB pabOT, BBINOIHIEMBIX OOYYAIOMIUMUCS C 1EJIbI0 TPAKTUYECKOTO WU
TEOPETUUYECKOTO PEIICHUS 3HAYUMOM MPOOIEMEI.

NHnuBuyalbHBIA ~ TIPOEKT  BBITIOJNHAETCS 10 TEMAaTHUKe, IpeaiaracMou
MPETOIaBaTeNIIMA B paMKaX CBOWX TUCIUIUINH U OTPAKEHHOW B pabodeil mporpamMme
JTUCITUTUINHBI, WA TeMa (OPMYITHPYETCST 00yJaronUMCs TPU YIaCTHH MPETIOIaBaTes
WHIUBUTYaIbHO, YYUTHIBAS KPYT HHTEPECYIOMINX 00yJaromerocs mpoosiem.

Pe3ynbTaThl BRIMOTHEHUS HHANBUYATEHOTO MTPOCKTA TOJDKHBI OTPAXKaTh:

— c(OpMUPOBAHHOCTh HABBIKOB KOMMYHUKATHUBHOHM, Y4eOHO-HCCIIEI0BATEIbCKON
JESATETbHOCTH, KPUTUYECKOTO MBIIILICHUS;

— CIMOCOOHOCTh K MHHOBAIIMOHHOMW, aHAJIMTUYECKOU, TBOPUECKOU, MHTEIUICKTYaIbHON
NEeSATEITbHOCTH;

— cOopMHUPOBAaHHOCTh ~ HABBIKOB  IPOCKTHOW  JIESTEIIBHOCTH, a  TaKxke
CaMOCTOATENLHOTO NMPUMEHEHHUS NPUOOPETEHHBIX 3HAHUW M CIOCOOOB JNEHCTBUN MpHU
pelIeHUN pa3IMYHbIX 3a/1a4, ucnoiib3ys 3HaHus o OJ1.12 Xumus;

— CIIOCOOHOCTh TOCTAHOBKM 1T U (POPMYJIHMPOBAHUSI THUIOTE3bl HCCIIEIOBAHUA,
IIaHUpOBaHUsST PabOThl, OTOOpa M UWHTEPHpPETAllMd HEOOXOAMMON HH(OpMaIuHy,
CTPYKTYPUPOBAHUS apTyMEHTAIlMU Pe3yIbTaTOB MCCIIEOBAHUS HA OCHOBE COOpaHHBIX
TAHHBIX, TIPE3EHTAIIUN PE3YJIBTATOB.

[TpoeKThI, BEITIOTHSAEMBIE O0yJaIOIIMMHUCS, MOTYT OBITh OTHECEHBI K OJTHOMY W3
TUTIOB.  MCCJICIOBATEIbCKUM,  MPAKTHKO-OPUCHTUPOBAHHBIN,  WH(POPMAIMOHHO-
MOV CKOBBIN, TBOPUYECKUI, UTPOBOM.

[TpakTHKO-OPHEHTHPOBAHHBIN MPOEKT OTJIMYACTCS YETKO OO0O03HAYCHHBIM C
caMOTO Hayaja KOHEYHBIM pe3yJIbTaTOM JCATCIBHOCTH YYAaCTHHKOB IPOCKTA.
TemaTtnka TIPOGKTOB TPO(ECCHOHATBLHON  HANMpaBICHHOCTH TIPEACTAaBIICHA B
MPUJIOKEHUH 1.

13



2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJILHOM

JANCHUITJINHBI

2.1. O0beM TUMCHUILVIMHBI U BUABI Y4eOHO# padoThl

Bux yueOHoit padoThl

O0BeM B yacax

O0bem 00pa3oBaTe/IbHON NPOrPaMMBbI JUCHUIIIMHBI 60
B T.Y.

OcHoOBHOE coJep:KaHue 52
BT. 4..

TEOPETUUICCKOE 00yUCHHE 22
IIPAKTUYECKNE 3aHATHS 22
71a00paTOpHBIEC 3aHITHUS 8
IIpodeccuoHaANIBHO-OPUEHTHPOBAHHOE COACPIKAHUE 6
(conep:kaHue MPUKIATHOTO MOTYJIs1)

BT. U..

TEOPETUYECKOE 00yUeHHE 2
MPAKTUYECKUE 3AHATUSA 4
NuauBuayaJ bHbIA NPOEKT aa
IMpome:xxkyTounas arrectauus (1udepeHIIMPOBAHHBINA 3a4eT) 2
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2.2. TemaTnyecKkMii IJIAH U COAEPKAHME TUCHUILTHHBI

HanmenoBanme Conep:xanue yueOHOro Marepuasa (OCHOBHOE U IPO(decCHOHAIBLHO-0PHEHTHPOBAHHOE), O6LeM 1aco DopmupyeMble
. beM 4acoB
pa3iesioB U TeM JiabopaTopHbIe U MPAKTHYECKUEe 3aHATHUS, IPUKJIATHOI MO1YJ/Ib KOMIIeTeHIIHH
1 2 3 4
OcHoOBHOE coJepKaHue 52
Pa3nes 1. OcHOBBI CTPpOEHHUS BellecTBa 6
Tema 1.1. OcHoBHOe coJep:kaHue 4 OK 01
Crtpoenue aToMOB
XUMHYECKHIX Teopernueckoe o0yueHue 2
AJIEMEHTOB U
pUpo/Ia CoBpeMeHHass MOJENb CTpocHHsST aroMa. CHMBOJMYECKHHA S3bIK XUMHU. XUMHUYCCKHH JIIEMEHT.
XUMHYECKON DOnekTpoHHas KoHurypamus aroma. Knaccudukaiuss XUMHUYECKUX DJIEMEHTOB (S-, p-, d-3J€MEHTHI).
CBA3U BanenTtHsle  asieKTpoHbl.  BaneHTHOCTb.  DJIEKTpOHHAs ~ NpUpOAA  XUMHUYECKOW  CBS3M. 2
DNEeKTPOOTPUIATEIbHOCTh. BUIBl XMMHYECKOH CBA3M (KOBaJE€HTHAas, WOHHAs, MeETaJuInyecKas,
BOJZIOPOJTHAS) U CIIOCOOBI €€ 00pa30BaHUsI.
IIpakTH4eckue 3aHATHSA 2
IIpakTnueckoe 3ansTue Nel. Pemenuwe 3amaHuil Ha HCHOJIB30BAaHHUE XUMHUYECKOW CHUMBOJIUKH H
Ha3BaHWH COCAMHCHHWIA 10 HOMEHKJIATYpPe MEXKIYHApPOJIHOTO COI03a TEOPETUYCCKOW W TPHKIIATHON
XUMHUH ¥ TPUBHAIBHBIX Ha3BaHHWU JJI COCTABICHUS XUMHUYECKHX (OPMYI ABYXaTOMHBIX COEAMHEHMIA
(oKCcHIOB, CYJIB(HIOB, TUIPHUIIOB | T.I1.) U IPYTUX HEOPTaHUICCKUX COCTUHCHHUM OTICTHHBIX KIIACCOB. 2
[IpakTuyeckue 3alaHusl HA YCTAHOBIIEHUE CBSI3U MEKIY CTPOSHHUEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEPHOJUYCCKIM M3MCHCHHEM CBOMCTB XMMHYECKHX JJICMEHTOB M WX COCJAMHCHHI B COOTBETCTBUU C
nonioxkenueM [lepuoamueckoit cucTeMsl.
Tema 1.2. OcHOBHOe coep:kaHue 2 OK 01
[Tepuoanueckuit OK 02
3akoH v Tabauma | IIpaKkTHYecKue 3aHATHSA 2
.. Menneneera
IIpakTuyeckoe 3anaTue Ne2. [lepuoguueckas cucremMa xuMuueckux anemeHToB .M. Menneneesa. 2
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®usznyeckuil cMbici [lepuogunueckoro 3akona J[.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU IIPOCTHIX U CJIOKHBIX BEIIECCTB B COOTBETCTBUU C
MOJI0KEHUEM XUMHUYECKOro 3iieMenTa B [lepruoanueckoi cucreme. MUpPOBO33pEHUECKOE U HAYYHOE
3Hauenue [lepronnueckoro 3akona J[.1. Mengeneesa. [Iporno3sr .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.

Pemienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTepU3aALUI0 XUMAYECKUX
3JIeMEHTOB «MeTaNTN4YecKie / HEMETAUTUIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUE C UX AJIEKTPOHHBIM CTPOCHUEM M TIOJIOKEHHEM B MEPUOIUUECKON CUCTEME
xuMuuyeckux dyemeHToB .. Meneneeray.

Pa3pen 2. Xumnue

CKHE peaKIuu

Tema 2.1. Tumsl

OcHoBHOE CoAcpKaHue

XUMHUYCCKUX
peakuuii

Teopernueckoe o0yueHue

Knaccugukanys u THIIBI XUMAYECKUX peakluil C yuacTueM HeopraHndyeckux BeecTB. CocTraBieHue
yYpaBHEHMH peakLuil COeIMHEHMs], PAa3JI0KEHMs], 3aMellleH s, 0OOMeHa, B T.4. peaKl1il FOpeHus,
OKHCJICHUSA-BOCCTAHOBJICHHUS.

VYpaBHEHMsI OKUCIEHUSI-BOCCTaHOBIIEHU. CTeneHb OKucaeHs. OKUCINTEND U BOCCTAHOBUTED.
CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METO/I0M 3JIEKTPOHHOTO
6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/JIE, TPOU3BOJICTBEHHBIX Ipolieccax U
KU3HENIEATEIIbBHOCTH OPTraHU3MOB.

IIpakTH4eckne 3aHATHA

IIpakTnyeckoe 3ansaTHeNed. KonnuecTBeHHblE OTHOLIEHHMS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIC
3aKOHBl B XMMHMHM U PACUYETHI [0 YPAaBHEHUSIM XMMHUYECKHMX peakuuid. Moib Kak eJuHuIa KOJINYECTBA
BeniecTBa. MossipHas Macca. 3aKOHBI COXPAHEHMsI MacChl U dHEpruu. 3akoH ABoraapo. MosspHbIi
o0beM ra3zoB. OTHOCHUTENbHAs TJIOTHOCTh ra3oB. PacueTsl MO ypaBHEHUSM XMMHUYECKUX peakIuil ¢
MCIOJIb30BAHUEM MACCHI, 00beMa (HOpMallbHbIE YCIIOBUS) ra30B, KOJIMYECTBA BEIECTBA.

OK 01

Tema 2.2.
DNEKTPOIUTHYECKA

OcHoBHOE coaepKkaHue
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s IUCCOLIMALIS U
WOHHBIA 00MEH

TeopeTuyeckoe o0yueHue

Teopus snexkrpoauTuyeckoi aucconnanuu. MoHbI. DIEeKTPOIUThI, HEAIEKTPOIUTHL. Peakiiun MOHHOTro
obmena. CocTaBleHHE peakIii MOHHOTO OOMEHa IMyTEeM COCTAaBJIEHUS MX TOJHBIX U COKPAIIEHHBIX
MOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakiyu. 3a1aHusl HA COCTaBJIEHUE HOHHBIX PeaKLUi

JlabopaTopHble 3aHATHSA

JladopaTopHoe 3ansiTneNel.“THUIIbl XUMHUYECKUX PEAKIINIL”.

HccnenoBanue TUIOB (110 COCTaBY U KOJMYECTBY UCXOTHBIX U 00Pa3yIONMIMXCs BEIIECTB) U IPU3HAKOB
XUMUYECKUX peakiuid. [IpoBeenne peakiiuit HOHHOr0 0OMEHa, ONPEEICHUE CPEIbl BOIHBIX
pacTBOpOB. 3aJlaHKs Ha COCTABJICHUE HOHHBIX PEaKIINil

OK 01
OK 04

Pasznea 3.

CTpOCHHe M CBOMCTBA HEOPraHnvIeCKUX BEIIECTB

14

Tema 3.1.
Kiaccudukanms,
HOMEHKJIATypa
CTpOCHHE
HEOPTaHNUYCCKUX
BEIIIECTB

OcHOBHOe co/iep:KaHue

TeopeaneCKoe oﬁyqelme

ITpenmer Heopranuueckoit xumuu. Kiaccuduxanus Heopranuueckux BemiecTs. [IpocTsie U cl10XkKHbIE
BenecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUABI, KUCIOTHI, COJIH). B3auMocBs3b
HEOPraHMYEeCKUX BELIeCTB. ArperaTHble COCTOSHUS BemecTBa. Kpucraanndeckue 1 aMopHbie
BellecTBa. TUIBI KPUCTAINIMYECKUX PEIIETOK (aTOMHasl, MOJIEKYJIsIpHAs, HOHHASI, METAJIJINYECKast).
3aBUCUMOCTh (PU3UYECKUX CBOIMCTB BEIIECTBA OT THUIA KPUCTAIIIMYECKON PEIIETKU. 3aBUCUMOCTb
XUMHUYECKON aKTUBHOCTH BEUIECTB OT BUAa XUMUYECKON CBS3M U THUIA KPUCTATUINYECKOMN pEIeTKH.
ITprunHBI MHOTOOOpA3Hsl BEIIECTB.

IIpakTHYecKkue 3aHATHA

IpakTuyeckoe 3ansaiTue Ne4. HomeHkI1aTypa HEOpraHMYECKMX BEIIECTB: HA3BAaHHUE BEUIECTBA UCXOS
U3 UX XUMHUYECKOH (OPMYIIBI MIIM COCTaBIEHUE XUMHUECKON (POPMYJIBI HCXO/IS U3 Ha3BaHUS BEIIEeCTBa
o mexxayHapoaHoi (MFOITAK) niau TpuBuanbHON HOMEHKIIATYpe.

Pemienne mnpakTHUecKuX 3aJaHUi MO KJIAacCH(PUKAIMK, HOMEHKIAType M XUMHYECKHM (opmynam
HEOpPraHMYECKUX BELIECTB PA3JIMYHBIX KJaccoB (yrapHblii ra3, YIJIEKHCIbIM Ta3, aMMHaK, ramieHas

OK 01
OK 02
IIK 1.3
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W3BECTh, HETallleHas! N3BECTh, MUTHhEBAs COAA U JPYTUX): HA3BIBATh U COCTABIATH (POPMYIIBI XUMUIECKUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTD K KJIaccy.

HcTounnku XxumMudeckoi nHpopMaIuu (CpeIcTB MacCoBOM MHpopMaIuu, ceth MHTepHET U Ipyrue).
[Touck nHpopMaIuu Mo Ha3BaHUAM, UACHTU(PUKATOPAM, CTPYKTYPHBIM QopMyiam.

Tema 3.2. ®usuko-| OcHOBHOE coiep:kaHue OK 01
XUMUYECKHE OK 02
CBOMCTBA TeopeTudeckoe o0yueHue K 1.3
HEOPraHUYECKUX .
BEIECTB Mertamnbel. O0umue ¢uszndyeckue U XUMHUYecKue cBoicTBa meramioB. CrocoObl mosydyeHus. 3HaYeHHE

METAJUIOB M HEMETAUIOB B INPHUPOAEC M KU3HEIACATEIBHOCTH 4eJloBeKa M opraHu3moB. Kopposus

METAJUIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH.

Hemeramner. OOmme ¢usnyeckne M XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THIIUYHBIE CBOWCTBA

HemertaioB [V— VII rpynn. Knaccudukanus u HoMeHKI1aTypa coeluHeHUI HemeTaioB. KpyroBopoTsl

OMOTEHHBIX IIEMEHTOB B IIPUPOJIE.

XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIECTB (OKCHJIOB, TMJIPOKCUI0B, KUCIIOT,

cojieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEILECTB, BOJOPOIHBIX COETUHEHU,

BBICIINX OKCHJIOB M THAPOKCHUIOB.

IIpakTH4eckne 3aHATHA

IIpakTnueckoe 3ansaTueNeS. CocrapieHue ypaBHEHUN XUMUYECKUX PEAKLUN C y4aCTHEM MPOCTHIX U

CIIO)KHBIX HEOPraHWYECKMX BEIIECTB: METAIJIOB M HEMETAJUIOB; OKCHUIOB METAJUIOB, HEMETAIIIOB H

aM(pOTEpHBIX D3JIEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAaHUN U aMQOTEpHBIX T'HUAPOKCHIOB;

HEOPraHMYECKUX COJIEH, XapaKTEPU3YIOIIHUX UX CBOMICTBA.

Pemenne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUM Ha CBOMCTBA, COCTAB, IOJYYEHUE H

0e30macHOe HCIOJIb30BaHUE BAKHEHIINX HEOPraHWYECKHX BEHIECTB B OBITY M NPAaKTUYECKOM

NEATEIbHOCTH YEJI0BEKA.
Tema 3.3. OcHoOBHOe coep:kaHue OK 01

18




Unentuduxamus | JlabopaTopHbie 3aHATHSI 2 OK 02
HEOpraHn4eCcKux OK 04
BEIIECTB JlabopaTopHoe 3ansiTue Ne2. «MneHTudukanuss HCOPraHMIECKUX BEIICCTBY. K 1.3
Pemenune skcrepMMEHTalIbHBIX 3a/Jad 10 XMMHUYECKMM CBOMCTBAM METaUIOB M HEMETAJJIOB, II0
pPacro3HaBaHUIO U MOJIYYEHHUIO COEIMHEHUI METAIJIOB U HEMETAILIOB. >
Wnentudukaniss HEOPraHUYECKUX BEIIECTB C HCIOJIBb30BaHUEM HX (PU3HKO-XMMHUYECKHX CBOWCTB,
XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kapOOHAT- U XJIOPHI-
AQHUOHBI, Ha KATUOH AMMOHHUS.
KonTpoibHasn .
CBolicTBa HEOPraHUYECKUX BELLECTB. 2
padora 1
Pa3nen 4. CTpoeHue 1 CBOIICTBA OPraHNYEeCKUX BelIeCTB 18
Tema 4.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccudukanus, K 1.3
CTpOEHHE U Teopernueckoe o0yuenue 2
HOMEHKJIaTypa . .
[losiBneHue u pa3BUTHE OpraHUYECKON XUMHMHU Kak Hayku. [Ipenmer oprannyeckoit xumun. Mecto u
OPTaHHACCKHX 3HAQUYEHHE OPTaHMYECKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HayK.
BeIeCTB XUMUYECKOE CTPOEHUE KakK IMOPSIOK COETUHEHHs] aTOMOB B MOJIEKYJ€ COIVIACHO HMX BaJICHTHOCTH.
OCHOBHBIE TOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUS OpraHudeckux coenuHeHuii A.M. bytieposa.
VYriepoaHblii CKENEeT OPraHUYEeCKOW MOJIEKYJbl. 3aBHCHMOCTH CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTpOEHMS MOJIEKYJ. FI30Mepus u U30MepHI. 2
[lonsitTne o @ynkuuonanbHoM rpynne. Panukan. IlpuHuunel KiacCU(pUKalUKM OPraHUYECKUX
coelMHEHH. MexayHapoqHass HOMEHKJIATypa M NPUHLMIBI HOMEHKIATYpbl OpPraHUYECKHUX
coenunennii. Ilonstue 00 a3oTcomepkalMX COCAMHEHUSX, OWOJOTHYECKH AaKTHUBHBIX BEIIECTBaX
(yrmeBomax, »Xupax, Oelkax H JAp.), BBICOKOMOJEKYJSIPHBIX COEAMHEHHUSX (MOHOMEp, MOIUMED,
CTPYKTYpPHOE 3BEHO).
IIpakTHyeckne 3aHATHA 2
IIpakTuyeckoe 3anaTHe Ne6. HomeHknaTypa OpraHMYEeCKMX COCIUHEHHHW OTAENIBHBIX KJIACCOB
(HachIIIEHHBIE, HEHACHIIICHHBIE W apOMaTUYEeCKHE YTIEBOJOPOABI, CHUPTHI, (DEHOJBI, allbJIETHIbI, )

KETOHBI, KapOOHOBBIE KUCIOTHI U Jp.) CocTaBiIeHHE MOJHBIX M COKPAIlEHHBIX CTPYKTYPHBIX (POpMyI
OPraHUYECKUX BEILECTB OTAEIBHBIX KJACCOB, HCIONb3Yys HX HAa3BaHUA II0 CUCTEMAaTHYECKON U
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TPUBHAIBHON HOMEHKIIAType (3TUJICH, alleTUJIeH, TIUIEepHH, (eHom, popManbaerus, yKkCycHasi KUcioTa,
riuuH). PacueTsl npocTeiiieit popMyibl OpraHM4ecKONH MOJIEKYJIbI, UCXO/S U3 3JIEMEHTHOIO COCTaBa

(B %).

Tema 4.2.
CBolicTBa
OpraHUYECKHUX
COCIMHEHUH

OcHOBHOe coiep:kaHue

TeopeaneCRoe oﬁyqe}me

@OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COCAMHEHUH OTIENIBHBIX KIACCOB (0COOEHHOCTH
KJ1acCU(UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOIMYECKUH paa 1 o01mas popmysia; U30MEpHUs;
¢bu3nvecKkne CBONCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI OTYYCHNUs):

— MpenebHbIE YITIEBOAOPOAbl (AIKaHbl M LUKJIOAIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHMKOB TEIUIa B IPOMBILIIIEHHOCTH U ObITYy. CBOWCTBA MPUPOAHBIX YIJIEBOJOPOOB, HAX0XK/CHHUE B
IIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HempelenbHble (AJIKEHbl, JIKMHbI M alKaJueHbl) M apoMaTHYecKHe YrieBoAopoabl. ['opeHue
alEeTUIICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTI'O IIJIAMEHU ISl CBAPKU U PE3KH METAJLIOB.

— KHCJIOPOACOICPIKaIINe COSTMHEHHS (CITUPTHI M (PEHOIBI, KApOOHOBBIE KHCIOTHI M A(HPHI, aTbIACTU/IbI
U KETOHBI, KUpPbI, yrineBojsl). llpakTmuyeckoe mHpUMEHEHHE STHIEHIJIMKOJ, TIMLEpHUHa, (eHoa.
[Ipumenenue Qopmanpaernaa, aneraibAeruaa, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KUCIIOT. MOIOIIHME CBOWCTBA MbLIA.

— azoTcojepXkalllie COeIWHEHUs (aMMHBI M aMHUHOKHUCIOTHI, Oenku). BpicokoMonekymnsipHbie
COeIMHEHUS (CHHTETHYECKHEe M OMOJOTMYeCKU-aKTHBHbIE). MOHOMEp, MOJIMMEpP, CTPYKTYpPHOE 3BEHO.
[Tonumepu3anus dTUaeHa Kak OCHOBHOE HAIIPaBJICHUE €r0 UCIIOJIb30BAHUS.

I'eneTnyeckas CBA3b MEXKIY KJIaCCAMHU OPTAHUYECKUX COCIUHEHUN.

IIpakTH4eckne 3aHATHA

IIpakTuyeckoe 3ansitue Ne7. CBolCTBAa OpPraHUYECKUX COCIMHEHUW OTHACJIBHBIX  KJIACCOB
(TpuBHaNmbHAsT M MEXKIYyHAapOAHAas HOMEHKIATypa, XMMHUYECKHE CBOWMCTBA, CIIOCOOBI TMOJY4EHHs):
npeneiabHble (aJKaHbl M LMKIOAJKAaHbI), HEMpelelbHble (aKEeHbl, aJKWHbl M aJKaJgUueHbl) WU
apOMAaTHYeCKHUEe YIJIEBOJOPO/bl, CIUPTHI M (HEHOJbI, KapOOHOBBIE KUCIOTHI U 3(UPHI, aNbIETUAbl U
KETOHbl, aMHHBbl M aMHUHOKHUCIIOTBI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS. 3aJaHHs Ha COCTaBJICHHE
YPaBHEHUI XMMHYECKHX DPEAKIMI C y4acTHEM OpPraHMYECKHX BEILIECTB Ha OCHOBAaHMM MX COCTaBa U

OK 01
OK 02
OK 04
IIK 1.3
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CTPOCHHSI.

IIpakTuyeckoe 3ansitue Ne8.CocTtaBieHue cxeM peakiuii (B TOM YHCIIE 1O MPE/JI0KEHHBIM IIETOYKaM
MPEBPAIICHUI), XapaKTePU3YIOIIUX XUMUYECKUE CBOMCTBA OPraHUYECKUX COCAMHEHUH OTIENbHBIX
KJIACCOB, CHOCOOBI MX IMOJIyY€HUS U Ha3BaHUE OPTraHUYECKUX COCIWHEHUN MO TPUBHAIBHOM WM
MEXIyHApOAHOM CUCTEMAaTUUYECKOM HOMEHKIIATYpE.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA OPraHUYEeCKUX
COCIMHEHHH OTJEIBHBIX KJIACCOB

Tema 4.3.
WNnentudukanus
OpPraHUYECKUX
BEILIECTB, UX
3HAYEHUE U
IPUMCHCHHE B
OBLITOBOM U
MPOU3BOACTBEHHOMN
JIeITEIIbHOCTH
yeJgoBeKa

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqenne

buooprannueckne coenuHeHus. IlpumeHeHue u Ouosjoruuyeckas poiib yrieBojoB. OKuCIEHHE
YIJIE€BOJOB — MCTOYHUK OJHEPrUM HKUBBIX OpraHu3MoB. OOnacTh NpPUMEHEHUS aMUHOKHUCIIOT.
[TpeBpamienust OenkoB MuIIM B opraHusMme. buonormdeckue QyHkiuu OenkoB. buonormueckue
GyHKIMH KUpoB. Posib opraHryeckoil XMMUHU B PEeLIEHUH MPoOJIeM MUIEBON 0€3011aCHOCTH.

Ponp opranuuyeckoil XUMHM B pelIeHHMM NpoOJeM 3HepreTMyeckoid Oe30MacHOCTH, B pPa3BUTUHU
MEAMIIMHBI, CO3aHUH HOBBIX MaTepUajoB, HOBBIX UCTOYHUKOB SHEPrUM (aJIbTEpHATUBHbIE HCTOUHUKH
sHeprum). OnacHOCTh BO3JEHCTBYS HA KUBbIE OPraHU3Mbl OPraHUYECKHUX BELIECTB OTAEIbHBIX KIACCOB
(yrneBomopobl, CHUPTHI, (DEHOJIBI, XJIOPOPraHUYECKHE IPOU3BOJHBIE, ANbAETHABI U Jp.), CMBICI
MIOKa3aTelsl IPEAEIbHO TOIMYCTUMON KOHIEHTPALUH.

JlaGopaTopHble 3aHATHUS

JlabopaTopHoe 3ansiTueNe3.“Nnentudukanus opraHnuecKuX COeAMHEHUI OT/IETBHBIX KJIacCOB™

WnenTudukauss opraHuuecKuX COeMHEHHH OT/AENbHBIX KJIACCOB (Ha MpUMEpe albJeru0B, Kpaxmaia,
YKCYCHOM KHCIOTBI, O€IKOB U T.I.) C HCIOJb30BAaHUEM HX (PU3UKO-XUMUYECKHUX CBOWCTB U
XapaKTepHBIX KayeCTBEHHBIX peakuuid. [leHarypauus Oenka mpu HarpeBaHuu. L[BeTHble peakuuu
OenkoB. BO3HMKHOBEHHE AHAJIUTHYECKOTO CHTHAJA C TOYKH 3PEHUS XMMHUYECKHX IPOLIECCOB IPH
MPOTEKaHUN KaYECTBEHHON PEeaKI1H, MO3BOJISIONIeH HASHTUPUIMPOBATh NPEAJI0KEHHbIE OPraHnYecKue

OK 01
OK 02
OK 04
IIK 1.3
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BCIICCTBA.

Kourpo.nas CtpyKTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB
padora 2 PYKIYP P '
Paszpgea S. KuneTrnyeckue u TepMOJAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHUX pPeaKkiuii
Tema 5.1 OcHoBHOe coJep:kaHue OK 01
CkopocTh OK 02
XUMHUECKHX IIpakTHyecKue 3aHATHS K 1.1
CaKIUil.
I;( IpakTuyeckoe 3auaTHEeNe9. CKOPOCTh pPEaAKINH, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB: MPHUPOIBI IIK 1.3
UMUYECKOE

pearupyromux BelIeCTB, KOHLEHTPAlMM pEarupyrouuMx BEIIeCTB, TEeMIeparypbl W IUIOLAAU
PaBHOBECHC PEaKIMOHHON MOBEPXHOCTU. TeruioBble 3((EKTh XUMUYECKUX pPEaKIui. JK30-U SHAOTEPMHUUYECKUE,

peakuuu

OOpatumocTh peakuuid. XHMHUYECKOE pPAaBHOBECHE U €ro CMEIIEHUE I0J JACUCTBUEM pa3IUYHbIX

(bakTOpOoB (KOHIEHTpAlLMsl peareHTOB UM IPOAYKTOB peakiiH, JaBlIeHUe, TeMIIepaTypa) s CO31aHus

ONTUMAJIBHBIX YCIOBUM IIPOTEKaHUs XUMUYeCKUX npoueccos. ITpunnun Jle [latense.

Pemienue npakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaIU3 (AKTOPOB, BIUAIOLIMX HAa H3MEHEHHE

CKOPOCTH XMMHUYECKON peakiuy, B T.4. C TO3UIMHI IKOJIOTMYECKHU 11eJIECO00Pa3HOro MOBEJACHUS B OBITY

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

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

HaXOXXJCHHUS HalpaBJIEeHUs] CMEIIEHUs pPABHOBECHS XHWMHUYECKOH peakluu U aHainu3 (HaKkTopoB,

BJIUSIIOLIUX HA CMEIIEHUE XUMUYECKOTO0 PaBHOBECHS.
Pa3nean 6. PacTBOpBI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
[Tonsarue o OK 02
pacTBopax Teopernyeckoe o0yuenue OK 07

K 1.3

PactBopenune kak Qusuko-xumuyeckuii mporecc. PactBopel. CrmocoObl TPHUTOTOBJICHHS PAaCTBOPOB.
PactBopuMocTe. MaccoBass 11onsi  pacTBOpeHHOro BemectBa. CMBICT —MOKaszaTelns MpenesbHO
JOMYCTUMOMN KOHIICHTPAIIUH U €T0 UCTIOIB30BaHUE B OLIEHKE HKOJIOTHUECKOI 0€30MacHOCTH.

[IpaBmia sKONOrMUYECKU 11€71€cOo00pa3HOro MOBEAEHUS B OBITY W TPYIAOBOM AESITENBHOCTH B LIESIX
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COXPAaHEHHUS CBOETO 3/I0POBBS U OKpYXKarollel MPUPOAHON CPEeJlbl; OMACHOCTh BO3JEHUCTBUS HA KUBBIC
OpraHU3Mbl ONIPE/ICTICHHBIX BEILIECTB.

Hucnepcusie cucrembl. Kommouaneie cucrembl. MctunHbIe pacTBOphl. PacTBopenHue kak (HU3UKO-
XxuMu4eckuii mpouecc. PactBopsl. CriocoObl MpHUroTOBIEHUS pacTBOpoB. PactBopumMocts. MaccoBas
JI0J1s1 PaCTBOPEHHOT 0 BellecTBa. IIpenenbHo 1onycTiMble KOHLIIEHTPAMK U UX UCII0JIb30BAHUE B OLIEHKE
9KoJIoTHUecKoil Oe3zomacHocTu. Kitaccudukanus nucnepcHbsIX cucteM 1o coctaBy. CrTpoeHue u
(akTOpsl YCTOMYMBOCTH AMCIEPCHBIX CHCTEM. Pacro3HaBaHHE HMCTHHHBIX PAacTBOPOB, KOJUIOMIHBIX
pacTBOpoB M TpydoaucnepcHbix cucteM. CTpoeHne MuLeibl. PaccenBanue cBeTa MpH MPOXOKICHUU
CBETOBOIO ITy4YKa 4epe3 ONTHUYECKH HeOJHOpOoIHYIo cpeny (3ddexra Tunnans).

Pemenue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUM HA PacTBOPHI, UCIIOJIb3yEMbIE B OBITOBOU U
IIPOM3BO/ICTBEHHOH JIESITEIBHOCTH YEJIO0BEKa, C MO3ULMHA 3KOJI0rHYeckoil 0€30MacHOCTH MOCIEACTBUI 1
IPaMOTHBIX pelIeHU TPoOJIeM, CBSI3aHHBIX C XUMUEH.

Tema 6.2. OcHoBHOE coep:kaHue OK 01
HccnenoBanue OK 02
cBoficTs pactopos | 1A00PATOPHbIE 3aHSTHs OK 04
JlabopaTopHoe 3ausitue Ne4. «[IpurotoBiieHrEe pacCTBOPOBY. [IK 1.3
[IpuroToBneHue pacTBOPOB 3a/laHHON (MaccoBOil, %) KOHIIEHTpalHH (C MPaKTUKO-OPHEHTUPOBAHHBIMU
BOIIPOCAMH) U OTIPEIeNIEHHE CPEIbl BOAHBIX PACTBOPOB.
Pemrenue 3a1au Ha TPUTOTOBJICHUE PACTBOPOB.
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUeE (COJepKaHUe TPUKJIIATHOT0 MOIYJIs)
Pa3zpen 7. Xumus B ObITY M IPOU3BOJACTBEHHOM /1eSITEJIbHOCTH YeJI0BeKa OK 01
OK 02
Tema 7.1 Xumust |OcHOBHOE COAepsKaHHe OK 04
B OBITY U
npou3BoicTBeHHOI | Teopernyeckoe o0ydyenue OK 07
NEITEILHOCTU IIK 1.1
yeloBeKa [Tpemapatsl ObITOBOM xuMuu. OXpaHa OKpYKarollell cpenbl, COOMIOACHUE MPaBHI HCIONIb30BAHMUS. K 1.3

OneHka TOCHEACTBUS OBITOBOM U TIPOW3BOJICTBEHHOW JEATEILHOCTH 4YEJIOBEKa C TO3UIUN
DKOJIOTHYECKON 0€30MaCHOCTH.
Hogelimue noCTHXEHUST XUMUUECKOW HAYKH U XMMHYECKOW TEXHOJOTUH. Poiib XuMuu B oOecrieueHun
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HKOJIOTHYECKOM, »HepreTuueckoil Oe3omacHoctu. IIpaBuia moncka W aHaimM3a XUMHYECKOH
UHQOpPMALlMU U3 pa3IMYHbIX MCTOYHHMKOB (HaydyHas M YydeOHO-HaydHas JMTeparypa, CpeacTBa
MaccoBoOW uHpopManuu, ceTb IHTepHET).

IIpakTnyeckue 3aHATHS

IpakTuyeckoe 3ausaTue Nel(. Meramnel. Knaccudukamus meramios. CBOWCTBa, COCTaB, MOTyYeHUE,
npuMeHeHuid. CruiaBpl Ha OCHOBE METAJUIOB. BBINOMHEHHE XMMHUYECKOTO SKCIEPHUMEHTa B IMOJHOM
COOTBETCTBUHM C TpaBwiaMu Oe3omacHocTH. HalOmronenwe, ¢ukcanuss ¥ OmnMcaHHE pe3yabTaToB
MPOBEJICHHOTO JKCIEepUMEHTa. KpuThyeckass OIEHKa JOCTOBEPHOCTH XHUMHUYECKOW WH(GOpMAIUH,
MOCTYMAIOIIEH U3 Pa3HbIX HCTOYHUKOB.

IIpakTnueckoe 3ansaTue Nell. [IpenenpHbie yriaeBo1opoabl, UX XUMHUYECKUE cBoiicTBa. [lomyuenue
alleTUJICHA, €0 IPUMEHEHHE B KAUECTBE KUCIOPOJHO- alleTUJIEHOBOW CBapKU U PE3KU METAJUIOB.
3HaueHue aleTuIeHa B COBPEMEHHON XUMUYECKON TPOMBIIIIIEHHOCTH.

[Touck nHbOpMaAKM U aHAIU3 KEWCOB O MPUMEHEHHH XMMHUYECKUX BEUIECTB U TEXHOJOTHH C y4EeTOM
Oyaymiei mpodecCHOHATBHON A TeTLHOCTH.

3amura: IlpeacraBienue pe3yabTaToB pelIeHus KeicOB B (pOpMe MUHU-JIOKIIAA C Ipe3eHTaluei

IIpomexyTouyHas aTrecTanus Mo JUCHUILINHE (AN PepeHIHPOBAHHBIN 324€T)

Bcero

60
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1.3. MexaucuunJInHAPHbINA MOIXO0/

B cootBerctBU co PI'OC COO n ®I'OC CIIO OCHOBHBIMH IIOAXOJAMH B
MpenoAaBaHuM TUCIUIUINHBI SIBIISTFOTCS:

1. CucteMHO-AEATEILHOCTHBIM MOJAXOA - 3TO HUHTErpalus CUCTEMHOTO H
NEeATEIbHOCTHOTO MOAXOA0B, TE 1€JIb, METOAMKA 00YUEHUS ONPEAEISAIOTCS C MO3ULINMA
CHUCTEMHOTO MOAX0/a, a ACATEIbHOCTHBIN MOAXO]] PACCMATPUBAECTCS KaK MHCTPYMEHT
JOCTUKEHUSI LICJIH.

2. KoMIEeTeHTHOCTHBIM MOAXO0J - 3TO MPUOPUTETHASE OpUEHTALMsI 00pa30BaAHMS
HAa ero pe3ylabTarbl: (QopMUpOBaHME HEOOXOAMMBIX  OOIIEKYIbTYPHBIX U
npo(ecCHOHANBbHBIX KOMIIETEHIIUM, CaMOOIPEACIICHUE, COLMAIM3AIII0, pPa3BUTHE
VWHJMBUAYAJIBHOCTH U CAMOAKTYaIU3AIHUIO.

MexauCIUIUIMHAPHBIN MOAX0A K O0TOOpYy cojaepxanus aucuurummabsl OJ1.12
Xumus ¢ ydetoM mnpodeccuonanbHot HampasieHHoctu [IIIKPC mpencrabiensl B
tabmmuax 1 u 2.

MexIUCUUIUITMHAPHOCTh peanuzyercs yepe3 MEXIUCHUTLIMHAPHBIE
(MeXMpeaMETHBIE) CBS3H PA3HOTO TUIIA U MPOSBIIAETCA B CIIOCOOHOCTH 00YYarOIIUXCS
y4aCTBOBATh B PEIICHUU KOMIUICKCHBIX 3a]1a4.

MexaUCIUIUIMHAPHBIE CBS3M  MPEANOJIaraloT B3aUMHYK0 COIJIaCOBAaHHOCTD
nporpaMM YYeOHBIX JUCHMIUIMH U KypCOB, OOYCIIOBJICHHYIO XapaKTEepOM HAyK H
JTUTAKTUYECKUMHU TEIISIMU.

[IpeeMcTBEHHOCTh OOpa3oBaTEbHBIX PE3YJbTAaTOB 00I1€00pa30BaATEIHHOM
MOJITOTOBKU 00€CIIEYNBACTCS:

MEXIUCITUTUIMHAPHBIM TIOAXO0J0OM K OTOOpY cojepkaHusi 0011e00pa3oBaTebHON
nucrutuinHbl (ganee OIT) ¢ yuerom npodeccronanshoit Hanpasnennoctu [HITKPC;
unTerpanuei OIl ¢ TucnuniIMHaAMu ¥ KypcaMu 00111e00pa3oBaTEIbHOTO IIUKIIA.

Nurencudukanus ydyeOHOTO Tpoilecca JAOCTUTaeTCsl 4yepe3 MHTErPUPOBAHHBIC
3ansaTHs ¢ Oll u kypcamu 0611e00pa3oBaTeIbHOTO HKKIIA (Tabuuna 1).
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[Tpunoxenue 1

MeXIucIuIuIMHapHbIA TOAX0 K 0T00py conepkanus aucuumiuabl O.12. Xumus ¢
yaeTtoM npodeccuonanbaoi HanpasiaeHHocTr [TTIKPC

Tab6mmia Nel
HaumeHoBaHue TeM Oo0pa3oBaTtebHbIE Buja 3ansaTus. O0bem| HaumenoBanue qucumiiud (O0beM
o0meodpa3oBarenbHoii | PesynbTatei(OK) | Bun gestenbHocTtu |4acos on, O11, MM (MIK). 4acoB
AUCHUIIJINHBI (yKa3aTb KOIbI oﬁyqammnxm HaumMmeHoBaHue TeM
o0pa3oBaTeIbHBIX 0011e00pa3oBaTeJIbLHOI
pe3yJibTATOB) JTUCIHUIIINHBI
OJl. 12 Xumus OK 01, OK 02, |[TeopeTtuueckoe 2 |OM. 04 O0mecTBO3HAHHUE 2
Tema 1.2 Ilepuoauueckas OK 04 Tema Hayka un
CUCTEMA XUMUYECKUX o0Opa3oBaHUe B
anemenToB J[.1. COBPEMEHHOM MUPE
Meunpeneesna.
OJ. 12 Xumus OK 01, OK 02, |IIpakTuueckoe 2 |O[. 05 I'eorpadus 2
Tewma 3.2. Metamsl. OK 04, OK 07 Tema I'eorpacdus otpacneii
Oo6ume ¢pusznyeckue u BTOPHYHOMN CephI
XUMHUYECKHUE CBOKCTBA MHUPOBOI'0 X035IICTBa
MeTaiioB. CiocoObl
MIOJTyYEHUSI.
OJl. 12 Xumus OK 01, OK 02, |I[IpakTuyeckoe 2 |OM. 13 buonorus 2
Tema 2.1YpaBHeHus OK 04, OK 07 Tema OOMeH BelecTB 1
OKHUCJICHUS- MpeBpaIlCHUE SHEPTHH B
BOCCTaHOBJICHUSI. KJIETKE
O/. 12 Xumus OK 01,0K 02, |[Teoperuueckoe 2 |OA. 13 buonorus 2
Tema 7.1 Hoseiimre OK 04 Tema Bnusinue
JOCTH>KEHHS] XUMHUYECKOU JeSATEIbHOCTH YETIOBEKa Ha
HayK{ U XUMHUYECKOU ouochepy
TEXHOJIOTHH.
OJ. 12 Xumus OK 01, OK 02, [IIpakTnueckoe 2 |OH. 07 (y) Marematuka 2
Tema2 2 Teopus OK 04 Tema YpaBHeHus u
3JIEKTPOIUTAYECKOMN HEPABEHCTBA
JTUCCOITHAITUH.
OJ. 12 Xumus OK 01, 0K 02, [Teopernueckoe 2 |OA. 11(y) ®usuka 2
Tema 6.1PactBOopenne kak (OK 04 Tema Hcnapenue u
(bUBUKO-XUMUYECKUT KOHJICHCAIIHS.
npouecc. PactBopsl. Hacsimennsiit nap u ero
CriocoObI TPUTOTOBICHUS cBoMcTBa. AGCONIIOTHAS U
pacTBOPOB. OTHOCUTEIIbHAS BIIAXKHOCTh
BO3TyXa

OJ. 12 Xumus OK 01, OK 04 2 |OA. 11(y) ®uzuka 2
Tema 5 CxkopocThb TeopeTnueckoe Tema OcHOBHBIE
XUMHUYECKUX PEaKITUH. MOJIOKEHHUS MOJIEKYIISIPHO-
XHWMHUYECKOE PAaBHOBECHE KHHETHYECKOH TEOPHH.
OJ. 12 Xumus OK 01, OK 02, |Teoperuueckoe 2 |OA. 1 Pycckuii A3bIK 2
Tema 4.3 OK 04 Tema f3bIK Kak cpeacTBo
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buooprannueckue
coeauHenus. [Ipumenenue
1 OuosoruuecKkas poib
YTJIEBOJIOB.

oO0LIeHU

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

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

OpraHN4YeCKON XUMHH B 3JI0pOBBII 00pa3 KU3HU

perieHuu npodiemM

SHEPreTUYECKON

0€e301IaCHOCTH, B

pPa3BUTHUU MEAUIIMHBI,

CO3/IaHUU HOBBIX

MaTepuasoB

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

Tewma 3.1 Ilpenmer OK 04 KyJbTypa

HEOPraHU4YeCKOu Tema CoBepIiieHCTBOBAaHUE

xumun. Kiaccudukamus TEXHUKH OPOCKOB MsYa:

HEOPraHUYECKHUX OpOCKH B KOp3UHY ABYMA

BEILICCTB. pyKaMi OT rpyaH, OLHO
PYKO#1 OT 11e4a, IByMs
pYKaMH CBEpXY, C
OTCKOKOM OT II[UTa — Ha
MecTe

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

Tema 3.2. MeTamnsbl. OK 04 Tema HauanbsHblil iepruo

OO6mue dpuznyeckue u Benukoit OteuecTBeHHOU

XMMHYECKHUE CBOMCTBA BOWHBI

MeTaiioB. CriocoObl

MOJTYYEHUSI.

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

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

Tema MonenupoBanue
pa3IMYHBIX IPOLECCOB B
cpelie MporpaMMHUpPOBaHUs
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[TpodunpHas HaPABICHHOCTH JUCITUTITMHBI

Ta0muna 2
HaumenoBanue TemM Oo6pa3oBaTtebHbIe Bupn 3ansTus. O0bem HaumenoBanme Oo0bem
001eo0pa3oBaTebHOI PesyabTatei(OK) | Bun gesaresbHOCTH | 4acoB AU CHUIINH Yacos
AU CHUILIMHBI (yka3aTb KOIbI o0y4Jarouuxcs o[, O11, M (MIK).
o0pa3oBaTeJbHbIX HanMeHoBaHue Tem
pe3yabTaToB) 0011e00pa3oBaTeJbHOI
TUCHMILITHHBI
O/l 12 Xumus Teopetnueckuit OI1.03 OcHoBbI
Tema 7.1 OK 01 MaTepuaIoBeICHUs
[IpemapaTel OBITOBOM XHMHMH. OK 02 2 |Tema CaoiictBa 2
OxpaHa OKpYXKarIeh Cpesl, OK 04 METAJIJIOB | CILJIABOB
coO0IeHNE IpaBUII OK 07
UCIIOJIb30BAHHUS. Ouenka IK 1.1
HOCIEACTBUS  OBITOBOM U IK 1.3
MPOU3BOJACTBEHHOMN
NEATeIbHOCTH  4YeJIOBEKa  C
MO3ULUH 9KOJIOTHYECKOMN
0€301acCHOCTH.
O/l 12 Xumus OK 01 [IpakTruueckui OI1.03 OcHoBBI
Tema 7.2MeTtaiisl. OK 02 MaTepUaIoBeICHUS
Kinaccudukanms meTaios. OK 04 2 Tema HccaenoBanue 2
CgoiicTBa, cOCTaB, MOJIYyYEHUE, IIK 1.3 BIUSTHUS XUMHYECKOTO
npuMeHeHuid. CruiaBbl Ha cocTaBa CTaju Ha
OCHOBE METAJIJIOB. MEXaHWYECKHUE CBOMCTBA
Ol 12 Xumus OK 01 [IpakTnueckuit 2 M JIK.01.010cHOBEI 2
Tema 7.3 [lomyuenue OK 02 TEXHOJIOTHH CBAPKH U
aleTuJIcHa, €ro IPUMEHEHHUE B OK 04 CBapOUHOE
KaueCTBE KUCIOPOIHO- OK 07 0Gopy/0BaHHe
AlETUIICHOBOW CBApKU U PE3KH IIK 1.1
METaJUIOB. 3HAUCHUE K 1.3 Tema  XapakrepncTuku
aleTusIeHa B COBPEMEHHOM OCHOBHbIX crioco6os
XMMHUYECKON CBapKu

MPOMBIIIJICHHOCTH.
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3. YCJIOBUSI PEAJTU3AIIAU ITPOT PAMMBI OBIIIEOBPA3OBATEJILHOM
JUCHUTILIAHBI

3.1. OcHamenue y4eOHOro KaduHera
Jnsa  peanu3anl  TPOrpaMMbl  y4EOHOW  TUCIHUIUIMHBI  MPETYyCMOTPEHBI
CIEeyIOIhe CHEIHalbHbIE TOMEIICHUS, OCHAIlEHHbIE Yy4yeOHOW MeOenblo |
CpelICcTBaMu OOyUYeHUSI:
VY4yeOHbIi KaOMHET XUMHUHM, OCHAIICHHbIH O0OpyIOBAaHHEM (HATJISIIHBIMU
ITOCOOHSMHU):
- IOCAJIOYHBIE MECTA M0 KOJIUYECTBY 00YyUaIOIUXCS;
- pabouee MecTO IMpenoaaBaTeis;
- KOMIUIEKT Y4eOHO-HArJIsIIHBIX TOCOOMIA;
- KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;
- 3aJ1aHuUs AJI1 KOHTPOJIBHBIX paloT;
- Ipo(peccHOHaAIbHO OPUEHTUPOBAHHBIC 33/1aHNUS;
- MaTepuansl Ui qud3ayeTa;
-HaOOPHI MAPOCTEPKHEBBIX MOJEICH MOJIEKYJI;
- MOJIEJIM KPUCTAIMYECKUX PELIETOK;
-KOJUJIEKIIMH MPOCTBIX U CIIOKHBIX BEUIECTB U KOJUIEKIIMH MOJUMEPOB;
-KOJIJIEKLIHMSI TOPHBIX MOPOJT U MUHEPAJIOB;
-tabnuia MeHeneena;
-KOMIUIEKT TaOJIuIl IO XUMUU;
-KOMILJIEKT TaOJIUI] 10 HEOPTaHUYECKON XUMUH;
-KOMILJIEKT TaOJIHI] 10 OPTraHUYECKON XUMUH;
-KOMILJIEKT TabJIUI] IO XMMHYECKUM ITPOU3BOICTBAM;
-KOMILJIEKT IOPTPETOB YUEHBIX-XUMUKOB;
-y4eOHbIe QUIIbMBI, IIUGPOBBIE 00pa30BATENBHBIE PECYPCHI.

TEXHUYECKUMU  CpEACTBAaMH  OOyUYEHUS: KOMIIBIOTEp € YCTPOMCTBaMH
BOCIIPOM3BEAEHUS 3BYKA, IPUHTEP, MYJIbTUMEANA-TIPOCKTOP C SKPAHOM.

3.2. UnpopManmoHHOe o0ecnevyeHne peajn3aunuy NporpaMmmabl

1. Ins peanuzarnuu nporpaMmbl OUOIMOTEUHBIN (OHT 00pa30BaTEIbHON OpraHu3auu
JOJKEH UMETh NIeYaTHbIe W/WIIH 3JIEKTPOHHBIE 00pa3oBaTeIbHble U HH(POPMAIIMOHHbIE
pecypchl, peKOMEHI0BaHHbIE Ul MCIOJB30BaHUsI B 00pa30BaTeIbHOM MpPOIECCE, HE
CTaplle IIATH JET C MOMEHTA U3/IaHHUs.

2. PexkoMmenayemble T€4aTHblE H3JaHUS 1O peaju3aluu 00I11e00pa3oBaTEIbHON
JUCUUIUIMHBI TPEJCTaBICHbl B METOJMYECKMX PEKOMEHJAUUsAX I10 OpraHu3alvu

oOyJeHwus.
29



IleyaTHble N3TaHUS U AJICKTPOHHBIC U3JAHUA
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(ITpodeccuonanvHoe oOpazoBanue). — ISBN 978-5-534-01209-5. — Tekcr:
anekTpoHHbI  // OOpazoBarenbHas 1uiatdopma IOpaiit  [caiit]. — URL:

https://urait.ru/bcode/513537 (nata obpamenus: 05.06.2023).

7. Xumusi: yaeOHUK JUIsl cpeHero nmpodeccruonanbuoro oopazosanus / FO. A. JleGenes,
I'. H. ®anees, A. M. l'ony6es, B. H. IllanoBan ; mox oOmel penakiuei . H.

daneeBa. — 2-e¢ uz., nepepad. u gomn. — Mocksa: M3gatensctBo IOpaiit, 2023, —
431 c. — (ITpoeccuonansuoe odpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr:
anekTpoHHb  // OOpazoBarenbHast 1uiatdopma FOpaitt [caiit]. — URL:

https://urait.ru/bcode/513073 (nara oopamenus: 05.06.2023).

8.IlyzakoB, C. A. Xumus. 11 knacc. YrimyOnéHubelii ypoBenb : yueOHuk / C. A.
[TyzakoB, H. B. Mamnuna, B. A. IlonkoB. - 3-e¢ u3n. - MockBa: M3narenscTBo
"IIpocsemienue", 2022. - 320 c. - ISBN 978-5-09-099543-6. - TeKCT: 3J€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/1928223 (nata o6pamenus: 29.05.2023).
— PexuMm nocrymna: no noanucke.

9.'ycena, E. B. Xumus nis CIIO: yyebHO-MeToAMUECKOE TOcoOue: B 2 yacTsax. YacTpb
1 / E. B. I'yceBa, M. P. Buranmmna, J[. . Kynukosa. - Kazans: KHUTY, 2019. - 168
c. - ISBN 978-5-7882-2792-4. -  Tekct: osnektponsbiii. -  URL:
https://znanium.com/catalog/product/1899344  (mata oOpamenus: 09.03.2023). —
Pexunm nocrtyma: 1o nmoamnucke.

IleuaTHbIe M31aHUA

1.T'a6puensn, O.C. Xumus i npodeccuid U CHEIUATBLHOCTEH TEXHUYECKOTO

npoduns: yaeobnuk / O.C. I'abpuensn, N.I'. OctpoymoB. — 6 —e uzA., crep.- M.:

M3natensckuii nieHTp «Axamemus», 2022.-272 c.- ISBN 978-5-4468-5991-7.-TekcT:

HENOCPEICTBEHHBIMN.

2. Xumus uist mpodeccuii U cnenuanbHOCTe TexHuueckoro mpoduns: [IpakTukym:

yuae0. mocobue / O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaaxos, H.M. Jlopodeesa;

noa pea. O.C. I'abpuensna. — 6 —¢ u3a. - M.: M3marenbckuii IEHTP «AKaaeMus,

2017.-304 c.- ISBN 978-5-4468-4807-2.-Texct: HenocpencTBeHHbIN. 3.XuMus AJis
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npodeccuii u cenuanTbHOCTEN TexHudeckoro npoduis: [Ipaktukym: yuebd. mocodue /
O.C. TI'abpuensu, N.I'. Octpoymos, C.A. Cnaakos, H.M. lopodeesa; nox pea. O.C.
["abpuensiHa. — 5 —e u3n. - M.: U3narensckuil ueHtp «Akagemus», 2022. -304 c.-
ISBN 978-5-4468-4807-2.-TeKCT: HENMOCPEACTBEHHBIN.

HNuTepHeT pecypcsl:

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

Uudopmarmonnsle  marepuaibl 00  onumnuagax: MOCKOBCKOW — TOPOJICKOM,
Bcepoccuiickor,  Menneneesckor,  MexayHapoaHoii.  IlpuBenensl  3amaum
TEOPETUYECKUX U OIKCICPUMEHTANbHBIX TYpPOB, MOAPOOHBIC PELICHHs, CIUCKA U
dotorpadun modenuTenei.

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

Cucrema JAHMCTaHIIMOHHOTO OOYy4YE€HHUs, HalpaBl€HHass B NEpPBYIO oOyepenb Ha
ITOATOTOBKY K OJIMMITMAJaM BCEX YPOBHEN — OT IIKOJIBHBIX A0 MeKTyHapOIHOM.
3.http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran no HanotexHosorusiM. OCHOBHasl 11eJIb — pa3BUTHE 00pa3oBaHMs B 00JIACTH
HAHOTEXHOJIOTUH U MTOJATOTOBKA K MHTEPHET-OJUMITNAJIE IO HAHOTEXHOJIOTUSIM.
4 http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnasa cnpaBouHast uH(opManus 0 XUMUYECKUX AJIEMEHTaX M UX CBOWCTBax (Ha
AHIJINHACKOM SI3BIKE).

5.http://gotourl.ru/4792 (http://periodictable.ru/)
PyccKOsI3pIUHBIN CAUT O CBOMCTBAX XUMHYECKHUX IIEMEHTOB.

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

HayuHo-monynsipHbIii  TIPOEKT «OJIeMEHThI OOJblIoN Hayku» (du3uKa, XUMHUS,
MaTeMaTHhKa, aCTPOHOMMSI, HAyKU O U3HU, HayKu o 3emiie). HoBocTH Hayku, KHUTH,
HAy4YHO-IIONYJISIPHBIE CTaThH, JIEKI[UH, SHIIUKIIONIECIUH.

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

Cailt HayyHO-nomysipHOro >xypHana «llorenuuam». Xypuan mzmaércs ¢ 2005 r, ¢
2011 r. — paznen «Xumus».

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

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

OTkpbITas 27€KTpOHHAsT OmOIMOTeKa XuMuueckoro mnoprana «Chemnet», comepKuT
yueOHble ¥ MH(GOPMAlIMOHHBIE MarTepuasbl JJs IIKOJbHUKOB M YUYUTENEH.
12.http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexkommepueckuil callT oHnaiiH-00pa30BaHUsA, COJIEPKUT MHOTO HHTEPECHBIX
00pa3oBaTebHBIX KYpCOB M BUACOJEKUMNA JJIsl IIKOJIBHUKOB, CTYAEHTOB U YUHTEIEH.
EcTbh HECKOJIBKO KypCOB 0 XUMHH.

13.http://orgchemlab.com/CaiiT, moCBAMEHHBIN MPAKTUUYECKOM paboTe B TabopaTopuu
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS
OBIIEOBPA3OBATEJBHOM JUCIATIINHBI

KoHTpob U OlleHKa pe3ysIbTaTOB OOYYEHUsI OCYILECTBIISIETCS MPENnogaBaTeiieM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATUN U J1a00paTOPHBIX PabOT, TECTUPOBAHUS,
a TaKXe BBIMOJHEHUSI OOYYArOUIUMUCS WHIUBUIYAIbHBIX 3aJaHUil, TPOEKTOB,
uccienoBaHuii. PesynbTaThl OOydeHMs] OMNPENENSIOT, YTO OO0y4aromuecs JdOJKHBI
3HaTh, IOHUMATh U JEMOHCTPUPOBATH MO 3aBEPIICHUH U3yUEHUS TUCITUTIINHBIL.

Jns opMupoBaHusi, KOHTPOJS M OIEHKU PE3YJIbTATOB OCBOCHUS Y4eOHOM
JUCUUIUIMHBI MCIIOJB3YETCS CUCTEMAa OIEHOYHBIX MEPOINPHUATUN, MPEACTaBISIONIAs
c000i KOMIUJIEKC YYEOHBIX MEPOIPUATUM, COTIACOBAHHBIX C pe3yJbTaTaMu OOy4YeHUs
u chopmynupoBaHHpix ¢ ydetom DPI'OC COO (mpeameTHbIE pe3yiabTaThl TIO
nucturinae) u GI'OC CIIO0.

Koa v HamMeHOBaHHUe Pa3znen/Tema THN OLEHOYHBIX
¢dopmupyembIx MepPONPUATHH
KOMIIeTeHIUI
OK 01. Beibupats criocoOb1 P1, IT-o/c Jnarnoctuueckas pabota
pelIeHus 3a1aq P2, IT-o/c KonTponbras padbora
npodecCuoHAIbHON P 3,11 -o/c CaMOOIIeHKa U B3aNMOOIIEHKa
JEATEIIbHOCTU IIPUMEHUTEIILHO P 4,11 -o/c [Ipe3eHTanyss MUHU-IIPOEKTOB
K pa3JIMYHbIM KOHTEKCTaM P 5, II-o/c VY CTHBIN 1 MUCBMEHHBIHN OITPOC
OK 02.Mcrnonb30Bath P 1, Tema 1.1, 1.2, 1.3, I1 | Pe3ynpTatsl _ BBIIOJHCHIA
COBPEMEHHBIC CPEICTBA IIOUCKA, | -0/C YueOHbIX 3a/[aHHH
aHaJIM3a ¥ UHTEPIPETALNU P 2, Temm 2.1, 2.2, 2.3, | Paspaborka MapipyTa
uHbOpMaIKH, 1 2.4,2.5 11 -o/c 00pa30BaTeNLHOIO
HH(POPMAIIMOHHBIE TEXHOJOTHU P 3, Temsr 3.1, 3.2, 3.3, | HYTCIICCTBUA
JUIS BBITIOJIHEHUS 3a1a4 3.4,11-o/c Ipaktiaeckue paboThl
npodecCHoHaTbHOM P 4, Tems 4.1, 4.2, 4.3, | [IpoMexyTouHas — aTTecTanys
NEeATEIbHOCTH 4.4,4.5 11 -o/c (BBITIONHEHNE  3aJaHHil JUIA
P 5, Tems 5.1, 5.2, 5.3, | /ud3auera)
IT-o/c
OK 04.9¢dexTuBHO P 1, Tema 1.2, 1.3, 11 -0/c
B3auMoieiicTBOBaTh U pabotats B | P 2, Temsr 2.1, 2.2, 2.3,
KOJIJIEKTHBE U KOMaHJIe 2.4,2.5,I1 -o/c
P 3, Temnr 3.1, 3.2, 3.3,
34,11 -o/c
P4, Temrb1 4.1,4.3,4.4,
4.5,11-0/c
P 5, Temsr 5.1, 5.2, 5.3,
IT-o/c
OK 07 . ConeticTBOBaThH P1,Tema 1.2, 1.3, 11 -o/c
COXPAaHEHMIO OKPYKAFOLIEH P2, Temnr 2.1, 2.2, 2.3,
CpeJIbl, PECYPCOCOEPEKEHHIO, 2.4,25,11-0/c
TPUMEHSITH 3HaHus 00 u3MeHenun | b 3> Tempt 3.1,3.2, 3.3,
KJIUMata, IPUHIIHIIBI 3.4, 11 -0/c
OepeKIIMBOTO POU3BOCTBA, Z g’ E{el\f/’é 4.1,4.3,4.4,
B(I)(I)CKTI/IB‘{{O JIeicTBOBATh B P 5 Temb 5.1, 5.2, 5.3,
Ype3BbIUANHBIX CUTYAIHSIX M-o/c
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IIK 1.1 I[IpoBoguTth cOOpOUHBIE [T-o/c P 6 Tema 6.2, P 7 | 3amura 1abopatopHoii paboThI

oIepalyu Iepe CBapKoi, ¢ Tema 7.1, Tema 7.2, 3ananus B TECTOBOI opme

UCIIOJIB30BAaHUEM Tema 7.3 Pemenue 3ana4

KOHCTPYKTOPCKOW, Beimonnenue

IIPOU3BOACTBECHHO- HHIUBUAYAJIBHOI'O IIPOCKTA

TEXHOJIOTUYECKOH 1 Pabota B rpymmax

HOPMAaTHBHOM JOKYMEHTALMN BeimonHenne — mpakTHYECKUX
pabor

IIpakTHKO-OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3a1aHUS
IIpakTHKO-OpUEHTUPOBAHHBIE

IIK 1.3. [Ipumenste coopounsie | [1-o/c P3 Tema 3.1, PaciCTHBIC 3a1laHU
HpHCIIOCOOIeH s 1 cOOpKU Tema 3.2, P 4 Tema 4.1., | IIpaKTiKO-OpHEHTHPOBAHHbIE
3JIEMEHTOB KOHCTPYKLIUU Tema 42, Tema 43, P 5, CUTYAllMOHHBIC 3aJlaHU

(w3zenuii, y31108, neraneit) Tema 5.1, P 6 Tema 6.1, 3amuTa Kercos
Tema 6.2, P 7. Tema 7.1,
Tema 7.2, Tema 7.3

Onenka ¢GoOpMHpPOBaHUA H Pa3BUTHA OOMIMX KOMIETEHIUHM, JOCTHKEHUS
0oOyJaromMMucs  JMYHOCTHBIX  PE3yJIbTaTOB  OCYIIECTBISIETCS  MOCPEICTBOM
UHTEPIpPETAlUA PE3yJIbTaTOB HAONIONCHUM 3a JEATEIbHOCThIO OOYYalolUXCs B
IPOIECCe OCBOCHHS OOIIel KOMIIETCHIIMH, 3a aKTUBHOCTHIO B OCBOCHUHU Y4YEOHOM
TUCITUTIIMHBI Ha 3aHATHAX, 32 OpraHu3areil COOCTBEHHOW Y4eOHOW NesATeIbHOCTH,
HAJIMYMEM OTBETCTBEHHOCTH 3a pe3yJbTaT y4eObl, NPHUCYTCTBUEM KYJIBTYPHI
noTpeOIeHUsT HHPOPMAIINK, aKTUBHOCTBIO YYaCTHsS BO BHEYPOUHBIX MEPOMPHUITHIX
M0 JWCIUIUIMHE, COOJIFOJICHHEM ITHYECKUX HOPM OOIICHUS TPU B3aUMOICHCTBUHU C
00yJaronMMuCs, TMPENoJAaBaTeIIIMH W C YYETOM HWHBIX KpPUTEpHEB (CMm.pazgen 2
paboueii [IporpaMmmMbl BocriuTaHus).

[Tomy4yeHHbie pe3ynbTaThl HAONIOACHUM YYUTHIBAIOTCS TIPU MPOBEACHHUH
KOMITJIEKCHOM OIICHKH IO 3aBEPIICHUI0 y4eOHOTO To/1a.

[Tpunoxenue Ne2

TemaTuka HHAUBUAYAJIBbHBIX IPOEKTOB NPO(eCcCHOHATBHOM
HANPABJIEHHOCTH

1.CBapounble ra3bl
2.IToueMy 4yTyH HE MOXO0X Ha KEJIe30, a JKeJe30 — Ha CTalb?
3. AtuletusnieH Ha clIy>)k0€ y CBaApOYHOTO TIPOM3BOJICTBA
4. BrnvsiHue XMMUYECKUX 3JIEMEHTOB Ha 3/J0POBbE CBApIIIMKa
5. Koppo3ust MeTaioB u criocoObI 3aIIUTHl OT KOPPO3UHU
6. AmroMuHNN — MeTal XX BeKa
7. AJIFOMUHHI U €T0 CBapKa
8. CrimaBbl anmtoMUHUS. MICTIONBb30BaHUE UX B TEXHUKE
9. MeTanbl B )KU3HU YEJIOBEKA
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10. MeTaiuel ¥ CIijiaBbl, KX CBOMCTBA U IPUMEHEHUE
11. Xumus Meau u ee CoeIMHEHNI
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