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1. O0mas xapakTepucTuKa pado4yeid mporpaMMbl 0011€00pPa30BaTEILHOM

TUCIUIIITUHBI «XHUMUA»

1.1. Mecro MCHMIUIMHBI B  CTPYKType OCHOBHOH  mpogecCHOHAJBLHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl

OO6meoOpa3oBarenpHas  AUCHUILIMHA  «XHUMHSD»  SBISETCS  003aTeIbHOM  YacCThIO
0011e00pazoBaTeIbHOTO IUKIa o0pazoBaTenbHOM mporpammbl B cootBeTcTBUM ¢ PI'OC CIIO mo
34.02.01CectpuHckoeneno

1.2. Heau 1 miIaHupyembie pe3yabTaTbl 0CBOCHUS TUCHUILIUHBI

1.2.1. Heau u 337241 JUCUUILIUHDBI

DopMUPOBAHUE Y CTYAEHTOB XUMUYECKOM COCTABIIAIOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI
MHpa KaK OCHOBBI TPUHSATHSA PpEUICHUH B JKU3HEHHBIX U MPOU3BOJACTBEHHBIX CHUTYyaIlUsX,
OTBETCTBEHHOTO MOBEICHUSI B IPUPOIHOM Cpelie.

3agaumM IMCHUIIHHBI:

1) chopmupoBarh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKaHUS XMMHUYECKHX MPOIECCOB U
SBICHUM B OKpYXarolled cpeae, ULEJOCTHOM HayyHOM KAapTUHBI MHpA, B3aUMOCBS3U U
B3aMMO33aBUCUMOCTH €CTECTBEHHBIX HAYyK;

2) pa3BUTb yMEHUS NPOBOAUTH pPACUEThl MO XUMHUYECKUM (opMylaM H ypaBHEHUSIM
XUMUYECKHX  PEaklHil, IUIAHUPOBaTb ¥  HMHTEPIPETUPOBATH  PE3YJbTaThl  XUMHUYECKHX
9KCIIEPUMEHTOB,

3) copmMupoBaTh HaBBIKUA MPOBEACHHUS XUMHYECKHX IKCIICPUMEHTAIBHBIX UCCIICIOBAHUNA C
coOJTIOIeHNEeM TTPaBUII OE301IacHOTO OOpaIIeHus C BEIIECTBAMH U J1a00paToOpHBIM 000PYI0BaHUEM;

4) pa3BUTh YMEHUS aHAM3UPOBATh, OLIEHUBATh, IPOBEPSITh HA JOCTOBEPHOCTHh U 0000IIaTh
MH(OPMAIUIO0 XUMUUYECKOTO XapaKTepa U3 pa3INuHbIX UCTOYHUKOB;

5) cdopmupoBaTh yMEHHS TPOTHO3UPOBATH TMOCJEACTBUS CBOCH MAESITENTbHOCTH U
XUMHYECKHUX MTPUPOTHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MOHMMAHHUE 3HAYMMOCTH JOCTHXKCHUM XUMUYECKON HAYKH M TEXHOJOTHIA
JUTSL pa3BUTHUS COIMATIBHOM U MPOM3BOACTBEHHOM cep.

1.2.2. Ilnanupyemblie pe3yabTaThl OCBOEHHSI 001e00pPa30BATENbHONH IMCUMILUIMHBI B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3HaueHHWe JUCIHUIUIMHA HMeeT npu (OPMUPOBAHWU M PA3BUTUU  OOIIHE
komrerenimu: OK 01, OK 02, OK 04, OK 07; npodeccuonansusie komnetennuu: [1K 1.2, TIK 3.1,
IIK 4.2 n nmnunoctHbIe pe3ynsrarel JIP 5, JIP 8, JIP 9, JIP 10.



Kon n HaumeHoBaHKe (popMHUPYEeMBIX KOMIIETEHIUI

HﬂaHI/IpyeMble pe3yJabTaTbl OCBOCHHUA JUCHUITIJIHHDBI

Oommue

I[I/ICIII/IHJII/IHapHLIe

OK 01. Beibupats criocoOb1
pelIeHus 3a1aq
npodeCCHOHATLHON
JeSTEIIbHOCTH
MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTCKCTaM

B yacTu Tpy10BOro BOCIMTAHUSA:

- TOTOBHOCTH K TPY/Y, OCO3HAHUE
IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

- TOTOBHOCTb K aKTUBHOM JACATEIHHOCTH
TEXHOJIOTUYECKOU U COLIMAIbHOMN
HaIpaBJIE€HHOCTH, CHOCOOHOCTh
WHULIMUPOBATh, INIAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO
JIEATEIbHOCTb;

- HHTEPEC K pa3In4yHbIM chepam
npodeCcCuOHaNBHOM JIeATeILHOCTH,
OByaieHHe YHHBEPCAJIbHBIMU
Y4eOHBbIMH M03HABATEIbHbIMH
NefiCTBUSAMHU

a) 0a30Bble JIOTHYECKNeE TeiCTBUA:

- CaMOCTOSITENIbHO (OPMYIHPOBATh U
aKTyalu3UpOBaTh MPoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYII€CTBEHHBIN
MIPU3HAK WJIX OCHOBAHUS s
CpaBHEHHSI, KIacCUPUKAIIUU U
00001eHMS;

- OINIPENENATD e ACSITEIbHOCTH,
3aJ1aBaTh MapaMeTPhl U KPUTEPUHU UX
JIOCTHXKECHUS

- BBISIBJIATh 3aKOHOMEPHOCTH U
MIPOTHUBOPEUHUS B paCCMaTPUBAEMBIX
SIBIICHUSX

- BHOCUTbh KOPPEKTUBHI B JAESATEIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIETATOB
1IEJI5IM, OLICHUBATh PUCKHU MOCIJIECTBUN

- BJIAJIETh CUCTEMON XMMHUYECKUX 3HAHHM, KOTOpask BKIIFOUALT:
OCHOBOIIOJIATAl0IINE MOHITHS (XUMUUECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs
000j104Ka aToMa, s-, P-, 0-31eKTpOHHBIE OPOUTAIM ATOMOB, HOH, MOJICKYIIa,
BaJICHTHOCTb, AJIEKTPOOTPULIATEIbHOCTh, CTEIICHb OKUCIICHUS, XUMHYECKas
CBsI3b, MOJIb, MOJIIPHAsI Macca, MOJIAPHBIN 00BEM, YITIEPOAHBIA CKEIIET,
(yHKIIMOHATBHAS TPYIINA, PAJUKAI, H30MEPHs, H30MEPhI, TOMOJIOTHUYECKHIA
psi/i, TOMOJIOTH, YITIEBOAOPO/bI, KUCIOPO/I- M a30TCOAEPIKAIINE COSTUHEHUS,
OMOJIOTUYECKHU aKTUBHBIE BeleCTBa (YIIIEBOIBI, JKUPbI, OCITKH ), MOHOMED,
HOJUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE COSAMHECHHUSI,
KPUCTAJUTMYECKAsl PEIICTKA, TUIThl XUMUYECKUX PEAKIMi (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, 3K30- M SHJIOTEPMUYECKHE, PEaKIIMd HOHHOTO OOMEHA),
pPacTBOP, MMEKTPOIUTHI, HEATEKTPOIUTHI, AEKTPOIUTHIECKAS JUCCOLMALIHS,
OKHCJIUTENh, BOCCTAHOBHUTEIb, CKOPOCTh XUMHUUYECKON PEaKIIUU, XUMUYECKOE
PaBHOBECHE), TEOPUH U 3aKOHBI (TEOPHUSI XUMUUYECKOTO CTPOCHUS
oprannyeckux Bemects A.M. byTieposa, Teopus 3MeKTPOTUTHUECKOM
Jyccounanuu, nepuoandeckuit 3akon .M. MennaeneeBa, 3aKOH COXpaHEHUSI
Macchl), 3aKOHOMEPHOCTH, CUMBOIIMYECKUH S3bIK XUMUHU, (DaKTOIOTUIECKUE
CBEJICHUS O CBOMCTBAX, COCTaBE, MOJIYYCHUH U 0€301MaCHOM UCIOJIb30BAaHUHU
BOXHEHUIIINX HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JESITEIIbHOCTU YEIOBEKa;

- YMETb BBISIBIIATh XapaKTEPHbIEC TPU3HAKU U B3aUMOCBSI3b H3yUE€HHBIX
TOHSATUN, TPUMEHSATH COOTBETCTBYIOIINE MTOHSATHS MTPU OMIMCAHUU CTPOCHUS U
CBOMCTB HEOPTraHUYECKUX U OPraHUYECKUX BEILIECTB U X MPEBPAIICHUI;
BBIBIIATEH B3aUMOCBSA3bh XUMHUUYECKHUX 3HAHUH C MOHITHSIMHU U
MPEACTABICHUSAMU JPYTUX €CTECTBEHHOHAYYHBIX PEIMETOB;

- YMETb HCIOIh30BaTh HANMEHOBAHUS XUMUYECKUX COCTUHEHUI
MEXYHApOJHOIO COK03a TEOPETUUECKON U MPUKIIATHON XUMHUH U
TPUBHAJIbHBIC HA3BaHUS BAKHEHIIINX BEIIECTB (STUJICH, alleTUIICH, IIIUIIEPHUH,
(denon, popmanbaeru, yKCycHasi KHCIIOTa, TIIHIIMH, yTapHbBIN ra3,
YIJICKUCIIBINA Ta3, aMMHAK, TallleHast U3BECTh, HETallIeHas! H3BECTh, TUTHEBas
Cofla U IPYTHX), COCTABIATH (DOPMYIIBI HEOPTAHMUECKUX U OPTaHUYECKUX




JIeSITCIIbHOCTH;
- pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MTPU
peIIeHUH YKU3HEHHBIX MTPOOIIeM

0) 0a30Bble HcCaen0BaTEIbCKIE
JelCcTBHUA:

- BJIaJIETh HaBBIKAMH YUEOHO-
UCCIIEI0BATENBCKONW U IPOEKTHON
JIeATEeIIbHOCTH, HABBIKAMHU pa3peIIeHUs
npo0iem;

- BBISIBJISAATh IPUYMHHO-CJICICTBEHHbIC
CBSI3U U aKTyaJIM3UPOBATh 33]1a4y,
BBIJIBUTAaTh TUIIOTE3Y €€ PEIICHMUS,
HaXOIUTh APTYMEHTBI IS
JI0Ka3aTeIbCTBAa CBOMX YTBEPKIACHUMH,
3a/1aBaTh MapaMeTpbl U KPUTCPUH
pelICHHUS;

- aHAJIM3UPOBATH MOJIYYCHHBIC B XOJI€
pelieHus 3a/1a4u pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTD, TPOTHO3UPOBATH
M3MEHEHHUE B HOBBIX YCIIOBUSAX;

- YMETh MIEPEHOCUTH 3HAHUSI B
MO3HABATEIBHYIO U TPAKTUYECKYIO
00JIaCTH JXKU3HEACATEIILHOCTH;

- YMETbh UHTETPUPOBATH 3HAHUS U3
Pa3HbIX MPEIMETHBIX 00acTel;

- BBIJIBUTaTh HOBBIE UJIEU, IPEIIaraTh
OPUTHHAJILHBIE TIOXO/IbI U PEIICHUS;
- COCOOHOCTD UX UCIIOJIb30BaHUS B
MMO3HABATEIIFHON U COITMAIbHOMN
MpPaKTUKE

BELIECTB, YPAaBHEHUS] XUMUYECKUX PEAKLUM, OObIACHATD UX CMBICIL;
IOATBEPKAATh XapaKTEPHBIE XUMUYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOLIMMH 3KCIIEPUMEHTAMHU U 3aMUCAMU YPABHEHUN XUMUYECKUX
pEeaKInii;

- YMETb YCTaHaBJIUBATh IIPUHAJIEKHOCTb U3YYEHHBIX HEOPIraHUUECKUX U
OpPraHMYECKHX BEILECTB K OIPEIEICHHBIM KJIacCaM U I'PYIIIaM COCIUHEHU,
XapaKkTepU30BaTh UX COCTaB U BayKHEHMIIINE CBOMCTBA; ONIPEAEIIATH BUIbI
XMMHUYECKHUX CBsi3ell (KOBaJeHTHAas, HOHHAs, METaJNIN4YecKas, BOAOPOIHA),
THUIIBI KPUCTAJNIMYECKUX PEIIETOK BEIIECTB; KIacCU(PUIMPOBATh XUMUUYECKUE
peakuuu;

- cpopMHpOBATh MIPEJICTABICHUS: O MaTEpPUAILHOM €MHCTBE MUPAa,
3aKOHOMEPHOCTSX U ITI03HABAEMOCTH SIBJIEHUM MPUPOABI; O MECTE U 3HAUCHUU
XMMHH B CUCTEME €CTECTBEHHBIX HAayK U €€ pOoJIh B 00ecreueHnn
YCTOMYMBOIO pa3BUTHS UEJIIOBEUECTBA: B PELICHUHU MPOOIIEM 3KOJIOTHUECKOH,
SHEPreTHYECKOW U MUIIEBON 030MMaCHOCTH, B PA3BUTHU MEIUIIUHBI,
CO3JJaHMM HOBBIX MaTepUasioB, HOBBIX HCTOYHUKOB SHEPIUH, B 0OeCIIeueHNH
panMoHaAIFHOTO TPUPOJIONIONE30BAHUSA, B (POPMUPOBAHIH MUPOBO33PEHUS H
oO11el KyJIbTyphl YeJIOBEKa, a TAKKE IKOJIOTHYECKH 000CHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJHON CPELE;

- BJIQJIETh CUCTEMON XMMHYECKUX 3HAaHUHN, KOTOpasi BKJIIOUaeT:
OCHOBOIIOJIAraroIINe NOHATHUS (JOMOJHUTENBHO K CUCTEME TIOHATHH 6a30BOT0
YPOBHS1) - U30TOIbI, OCHOBHOE M BO30YXJEHHOE COCTOSIHHE aToMa,
ruOpuIU3aIyst aTOMHBIX opOuTanel, xumudeckas cBs3b (" " u ", kpaTHbIe
CBSI3M), MOJISIpHAs KOHILIEHTpALUsl, CTPYKTypHas hopMyna, H3oMepus
(cTpykTypHast, reoMeTpudeckast (IIC-TPaHC-U30MEPHs), TUIIBI XUMUUECKUX
peakuuii (roMo- U reTeporeHHble, 00paTUMble U HEOOpaTUMBbIE), PACTBOPbI
(McTUHHBIE, TUCTIEPCHBIE CUCTEMBI), KPUCTAJUIOTUPATHI, CTETIEHb
JUCCOLMAIINY, 3TEKTPOJIN3, KPEKUHT, pUPOPMUHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAILUE B OCHOBE
MMOHUMAaHUSI MPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBICHUH,
COBPEMEHHBIE MTPEJICTABICHUS O CTPOCHUH BELLIECTBA HA aTOMHOM,
MOJIEKYJIIPHOM M HaIMOJIEKYJISIPHOM YPOBHSIX; IPEJCTABICHUS O MEXaHU3MaX
XMMHYECKUX PEAKIUi, TEPMOAUHAMUYECKUX U KHUHETHUECKHUX
3aKOHOMEPHOCTSAX MX NPOTEKaHMsI, 0 XUMHUYECKOM PaBHOBECHUH, IUCIIEPCHBIX




cucreMax, (paKTOJIOTHYEeCKHE CBEICHHS O CBOMCTBAX, COCTABE, MOyYeHUH U
0€3011acCHOM HCITI0JIb30BaHUU BaKHEHUIIINX HEOPTaHUYECKUX U OPraHUUYEeCKUX
BEIIECTB B OBITY U MPAKTUYCCKON JACSITETLHOCTH YEJIOBEKA; OOIIIX HAYYHBIX
IPUHIIAIIAX XUMUYECKOTO MPOU3BOJCTBA (Ha IPUMEpE MPOU3BOJCTBA CEPHOM
KHCIIOTHI, aMMHaKa, METaHoa, IepepaboTKu HEPTH),

- YMETb MMPOBOAMUTH PACUEThl IO XUMUYECKUM (POpPMYJIaM U YpaBHEHUSIM
XUMHUYECKHX PEAKIUI C UCIOIb30BaHUEM (PU3NICCKUX BETUYHH (MaCCHI,
o0beMa ra3oB, KOJIMYECTBA BEILIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C
KOJTMYECTBEHHOH CTOPOHBI: PACUYETHI TI0 HAXOXKICHUIO XUMUYSCKOU (hOPMYJIBI
BEIIECTBA; pacueThl Macchl (00beMa, KOJTMYECTBA BELIECTBA) MPOAYKTA
peaKkLuu, €CJIM OJJHO U3 UCXOJHBIX BEIIECTB JaHO B BUJIE PaCTBOPA C
OTpeIeNIeHHOM MacCOBOH JI0JIel pAaCTBOPEHHOT'O BEIIECTBA I JIJAHO B
U30BITKE (MMEET MPUMECH ); pacueThl MaCCOBOM MJIM 0OBEMHOMN J0JIM BBIXOJA
MPOAYKTA PEAKINH; pAcueThl TEIUIOBOTO 3 dekra peakiuii, 00beMHBIX
OTHOIIICHUH I'a30B;

- YMETb BBIABISATH XapakTepHbIC MPU3HAKU U B3AUMOCBS3b U3YUCHHBIX
MOHSTUHM, TPUMEHSITh COOTBETCTBYIOIINE TTOHSATHUS IPU ONUCAHUH CTPOCHUS U
CBOMCTB HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB U X MPEBPAIICHUI;
BBISIBJISITh B3aUMOCBSA3b XUMUYECKUX 3HAHUM C MIOHATUSIMH U
MIPEICTAaBICHUSIMU IPYTUX MPEAMETOB AJis O0jee 0CO3HAaHHOTO OHUMAaHUsS U
00BSICHEHHSI CYIIIHOCTH MaTEpUaTbHOTO €MHCTBA MUPA; UCIIOJIb30BaTh
CHUCTEMHBIE XUMHYECKHE 3HAHUS I OOBSICHEHHS U TIPOTHO3UPOBAHUS
SIBJICHUH, UMEIOIINX €CTECTBEHHOHAYYHYIO IPUPOLLY;

-yMETb UCTIOIH30BaTh HANMEHOBAHUS XUMUYECKUX COCTMHEHU I
MEXAYHAPOITHOTO COI03a TEOPETUUECKON U MPUKIAAHOW XUMUU U
TPUBHUAJIbHBIC HA3BaHUS BEIIECTB, OTHOCSIIMUXCS K U3YUYEHHBIM KJlaccaM
OpPraHMYECKUX U HEOPTraHUYECKUX COEAMHEHUH; UCIIOJIb30BATh XUMUYECKYIO
CUMBOJIUKY JIJISl COCTaBJICHHS (JOPMYJI HEOPraHUUECKUX BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILICHHBIX U CKEJIETHBIX )
(hopMysT OpraHUYeCKUX BEIIECTB; COCTABIIATh YPABHEHUSI XUMUYECKUX
peaKInil U pacKpbIBaTh UX CYHIHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIBbHBIX
peakuuii ToCPeACTBOM COCTABIEHUS 3JIEKTPOHHOTO OalaHca ATUX PEeaKIIHii;
peakuuii HOHHOTO OOMEHA MyTeM COCTABJICHHUS UX MOJHBIX U COKPAIICHHBIX
WOHHBIX YPaBHEHUH; peakIMii THAPOIN3a, PEaKIIi KOMIUIEKCOOOpa30BaHMs




(Ha mpuMepe TUIPOKCOKOMIUIEKCOB LIMHKA U aJIIOMUHUSA); IOATBEPHKAATH
XapaKkTEepHbIE XUMUYECKNE CBOMCTBA BELIECTB COOTBETCTBYIOLIMMHU
9KCIEPUMEHTAMU U 3aIIUCSIMH YPAaBHEHUM XUMUYECKUX PEaKLU;

- YMETh KIaccu(UIMPOBATh HEOPraHUYECKUE U OPraHUYECKUE BELIECTBA U
XMMHYECKHE pEaKLii, CAMOCTOSITEIIbHO BBIOMPATh OCHOBAHUS U KPUTEPUH
U1 KJIaccu(UKaMK N3y4yaeMbIX XUMHUYECKUX 00BEKTOB; XapaKTepH30BaTh
COCTaB M Ba)KHEHIIINE CBOICTBA BELIECTB, IPUHAJICKAILNX K ONPEIEICHHBIM
KJlaccaM M IpyIiaM COeAMHEeHHUH (IIPOCThIe BEIeCTBa, OKCUIbI, THIPOKCHIBI,
COJIM; YTIIEBOAOPOIBI, IPOCTHIE S(UPHI, CHUPTHI, PEHOIIBI, AJIbJCTUIBI,
KETOHBI, KAPOOHOBBIE KMCIIOTHI, CJIOKHbIE 3(UPBI, KHUPBI, YITIEBOJIbl, aMHUHBI,
AMUHOKHCIIOTBI, O€JIKH); IPUMEHATH 3HAHUS O COCTABE U CBOMCTBAaX BEILIECTB
JUISL SKCIIEPUMEHTAIILHOM TPOBEPKU IMIIOTE3 OTHOCUTEIIBHO
3aKOHOMEPHOCTEN MPOTEKaHUsI XUMUYECKUX PeaKLUi U MPOTHO3UPOBaHUS
BO3MOYKHOCTEH UX OCYILIECTBICHHUS,

- YMETb MOATBEPK/1aTh HA KOHKPETHBIX IPUMEpaX XapakTep 3aBUCUMOCTU
PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COCJUHEHUH OT KPaTHOCTH U
TUIa KoBaJeHTHOH cBsi3u (" " u ""), B3aMMHOIO BIMSIHMSI aTOMOB U TPy
aTOMOB B MOJIEKYJIaX; a TAaK’K€ OT OCOOEHHOCTEHN peaan3aluy pa3IndHbIX
MEXaHU3MOB IIPOTEKaHUS PEAKIIN;

- YMETb XapaKTepU30BaTh AEKTPOHHOE CTPOEHUE aTOMOB (B OCHOBHOM U
BO30YX/IEHHOM COCTOSTHMM) U HIOHOB XMMHYECKUX JIEMEHTOB 1 - 4 meprosoB
[Tepuognueckoii cucremsl .M. MenaeneeBa u ux BaJICHTHbIE BO3MOXKHOCTH,
ucnonb3ys nouarus "s", "p", "d-anekTpoHHble" opOUTANN, SHEPreTHUYECKHE
YPOBHU; OOBSICHATH 3aKOHOMEPHOCTH N3MEHEHUSI CBOMCTB XMMHUUECKUX
9JIEMEHTOB U 00pa3yeMbIX UMM COeTMHEHUH M0 MepHoiaM U Ipymiam;




OK 02. Mcnonb3oBarb
COBPEMEHHBIE CPE/ICTBA
MOUCKA, aHAJIN3a U
HUHTEPIpETAIN
uHpoOpMaLuu, U
WH(POPMAITMOHHBIC
TEXHOJIOTUH IS
BBITTOJIHEHHS 3314
npodeccrnoHaIbHON
JeSTEeITbHOCTH

B 00/1a¢TH 11€HHOCTH HAY4YHOT'0
TO3HAHMSA:

- chopMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH U
00IIeCTBEHHOH MPAKTHKH, OCHOBAHHOTO
Ha JTUAJIOTe KYJIBTYP, CIIOCOOCTBYIOIETO
OCO3HAHHIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHpE;

- COBEpILICHCTBOBAHKE SI3bIKOBOW 1
YUTATEILCKON KYJIBTYpPhI KaK CpPEJCTBa
B3aUMOJICHCTBUS MY JIFOIBMU U
NIO3HAHMS MHPA;

- OCO3HaHUE IEHHOCTU HAYYHOMH
JeSITeTbHOCTH, TOTOBHOCTh
OCYIIIECTBIIATh IPOCKTHYIO U
HCCIIEIOBATENILCKYIO IS TELHOCTh
WHIUBHIyaTbHO U B TPYIIIIE;
OBjasenne yHMBepCaJIbLHBIMHA
y4eOHBIMH N03HABATEILHBIMH
AEeMCTBUAMM:

B) padora ¢ nndgopmaiueii:

- BJIaJICTh HABBIKAMU TIOJTYYCHUS
UH(OpPMALIUHU U3 UCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIIbHO OCYILECTBIISATh
MIOWCK, aHAJTIN3, CHCTEeMAaTH3aIHIO U
UHTEPIPETAINI0 HHPOPMAITUU
Pa3ITUYHBIX BUIOB U (GOpM
Ipe/ICTaBIICHUS;

- CO3/1aBaTh TEKCTHI B PA3IMIHBIX
(dopmarax ¢ y4eToM HazHaYCHHSI
UH(POPMAITIH U TeJIEBON ayUTOPHH,
BBIOMpAsi ONITUMATIBHYIO (hopMy
NPEACTaBICHHUS M BH3YaJIN3alliH;

- YMETh TUIAHUPOBATH M BHIMOJIHATH XUMHUECKUN SKCTIEPUMEHT
(mpeBpallieHus: OpraHMYECKHUX BEIIECTB IPU HArpeBaHUH, OTyUYEeHUE
STWJIEHA U U3YyUYEHHUE €T0 CBOMCTB, KAUECTBEHHbIE PEAKIIMU Ha aJIbJIETU/IbI,
KpaxmaJ, YKCYCHYIO KHCIIOTY; ieHaTypalus OeJIKOB IIPH HarpeBaHUU,
LBETHBIE PEAKIH OCITKOB; MPOBOAUTH PEAKIIMK HOHHOTO OOMEHa,
OTIpe/IETISATH CPEAy BOJHBIX PAaCTBOPOB, KAUYECTBEHHBIE PEaKIuu Ha Cyibdar-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUSI; pelaThb
JKCIIEpUMEHTAJIbHBIC 3a/1aun 110 TeMaM "Mertainsl" 1 "Hemeramer") B
COOTBETCTBHH C IIPaBUJIaMU TEXHUKH 0€30IIaCHOCTHU IIPU 0OpaIleHUH C
BEIIeCTBaMH U J1a00paTOpHBIM 000pyIOBaHUEM; IPEICTABIATE PE3YIbTAThI
XMMHYECKOT0 SKCIIEPUMEHTA B (hOpME 3alIMCH YPaBHEHHUI COOTBETCTBYIOIINX
peakiuii 1 GOpMyIUpPOBaTh BBIBOABI HA OCHOBE STUX PE3YJIbTATOB;

- YMETb aHAJIU3UPOBATH XUMUYECKYI0 HH(POPMALIHIO, TOJIy4aeMYI0 U3 Pa3HbIX
UCTOYHUKOB (CpeICTB MaccoBOM nHpopmaluu, cets HTepHET U pyrue);

- BJIaJIETh OCHOBHBIMU METOAAMH HAyYHOIO IIO3HAHMSI BELLIECTB U
XUMHYECKHX SIBJICHUH (HabIoneHne, n3MepeHne, SKCIepruMEeHT,
MOJIETTUPOBAHHE);

- YMETb MPOBOAMTH PacyeThl IO XUMUYECKUM (POpMYJIaM U YpaBHEHUSIM
XMMHUYECKUX PEeaKLUil C HCIOIb30BaHUEM (PU3MUYECKUX BEIUYHH,
XapaKTEepHU3YIOIIUX BEIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUS1) Ta30B, KOJMUECTBA BEIIECTBA; UCIIOJIb30BaTh
CHCTEMHBIC XUMHUECKHE 3HAHUS [Tl IPUHSATHS PEIICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIlUsX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

- YMETh CAMOCTOATEIbHO IUIAHUPOBATh U MPOBOAUTH XUMUYECKUI
9KCIIEPUMEHT (TIOTY4YEHHE U U3yUYE€HUE CBOMCTB HEOPTraHUYECKUX U
OpPraHMYECKUX BEIECTB, KAUECTBEHHbIE PEAKIINU YTIIEBOJIOPOIOB Pa3INUHBIX
KJIACCOB U KMCIIOPOJCOAEPIKAIINX OPIraHUUECKUX BEILIECTB, PELLIEHUE
SKCIEPUMEHTAJIbHBIX 33Ja4 [10 paclO3HABAaHUIO HEOPTaHUYECKUX U
OpPraHUYECKHX BEILIECTB) C COOIIOICHHEM IIPaBUII O€30M1aCHOTr0 0OpalleHus ¢
BElIECTBaMH U J1ab0paTOpHBIM 000pyI0BaHHEM, (POPMYITHPOBATH LEIH
UCCIIEIOBaHMS, TIPEAOCTABIIATE B pa3IMyHON (opMe pe3yabTaThl
9KCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHWBATh X JOCTOBEPHOCTD;

- YMETh OCYIIECTBIIATH 1IeJICHANIPABICHHBIN MOUCK XMMUYECKON MH(OpMaIuu
B pa3JIMYHbIX UCTOUYHUKAX (Hay4yHasi U yueOHO-Hay4YHasl JUTepaTypa, CpeJICTBa




- OIICHUBATh JJOCTOBEPHOCTH,
JIETUTHMHOCTH WH(POPMAIINH, e
COOTBETCTBHE IMPABOBBIM U MOPAITBHO-
ATHYECKUM HOpPMaM;

- ACTIOJIL30BaTh CPE/ICTBA
UH(POPMAIMOHHBIX U
KOMMYHHUKAITUOHHBIX TEXHOJIOTUI B
pELICHUH KOTHUTUBHBIX,
KOMMYHUKATHBHBIX M OpraHU3aI[MOHHBIX
3a/1a4 ¢ cOOJI0ICHUEM TPeOOBaHMIMA
9PrOHOMHKH, TEXHUKHU 0€301IaCHOCTH,
THTHUEHBI, PECYPCOCOCPEIKEHIS,
MPABOBBIX U ATHYECKUX HOPM, HOPM
nH(pOpPMAITMOHHON O€301aCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUS H
3anMThl HH(POPMALIUH,
UH(POPMAITMOHHOW 0€30I1aCHOCTH
JUYHOCTH;

MaccoBOi HH(pOpPMAIUH, ceTb HTEpHET U APYTHE), KPUTHUECKU
aHAJIM3UPOBATh XUMHUUECKYI0 HH(OpMaILuio, nepepadbaThiBaTh €€ U
KCIIO0JIb30BaTh B COOTBETCTBHUU C IMOCTABJICHHON y4eOHOM 3a/1aueii;

- BJIAJIETh CUCTEMOM 3HAHHMI O METOJIaX HAyYHOI'O ITO3HAHUS SIBJICHUI
MIPUPO/IbI, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX U YMEHUSIMHU IPUMEHSITh
3T 3HAHMS NPU SKCIIEPUMEHTAIBHOM UCCIIEIOBAaHUU BELIECTB U JIs
0OBSCHEHHS] XUMHUYECKUX SIBICHUH, UMEIOIINX MECTO B IPUPOJIE
IPaKTUYECKOU 1€ATEIbHOCTU YEJIOBEKA U B IOBCEHEBHOM KU3HU;

OK 04. 3¢pdextuBHO
B3aMMOJICHCTBOBATH U
paboTarh B KOJJIEKTUBE U
KOMaH/1e

- TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSATEJIBHOCTH U
CaMOOIIPEIENIEHUIO;

-OBJIaJICHHE HaBbIKaMH y4eOHO-
HCCIIEI0BATENBCKOM, TPOEKTHON 1
COLMAJILHOM JIeSITebHOCTH;
Osgi1aieHHe YHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIMH 1eiCTBUSIMM:
0) coBMecTHasi 1eSITeJIbHOCTD!

- IOHUMATh U UCIIOJIb30BATh
pEeuMyIIeCTBa KOMaHTHOU U
UH/IMBUIYaIbHONW paboOTHI;

- IPUHHAMATh L€ COBMECTHOM
JesITeIbHOCTH, OPTaHU30BbIBATh U
KOOPAMHUPOBATH JACUCTBUS T10 €€
JIOCTHYKEHHUIO: COCTABIIATH IUIAH

- YMETb IIJIAHUPOBATDH U BHITIOJIHITH XUMUUECKUN IKCIIEPUMEHT
(mpeBpallieHrs: OpraHMYECKHUX BEIIECTB MPU HArPEBAHUH, TOTyUEHUE
STUJICHA ¥ U3yUYEHUE €T0 CBOMCTB, KAU€CTBEHHBIE PEAKIIMU Ha aJIbJACTU/IbI,
Kpaxmal, YKCYCHYIO KHCTIOTY; IeHaTypalus OeIKOB IPH HarpeBaHUU,
[IBETHBIC PEAKIIUU OEJIKOB; MPOBOJIUTH PEAKIIMK HOHHOTO OOMEHa,
OTIpEe/IETISAITH CPeAy BOJHBIX PACTBOPOB, KAUYECTBEHHBIE PEAKIIMU Ha Cyabdar-,
KapOOHAT- U XJIOPU/I-aHUOHBI, HA KAaTHOH aMMOHHSI; PeIllaTh
JKCIIEPUMEHTAaNbHBIC 33/1auu 1o TeMaM "Metamsl" u "Hemetanns") B
COOTBETCTBHH C MPABWJIAMH TEXHUKH 0€30MMaCHOCTH MPH 0OpaIeHuu ¢
BeIIECTBAMU 1 TaOOPaTOPHBIM 000PYIOBAaHHEM; MIPENICTABIISTH PE3YAbTATHI
XUMHUYECKOTO dKCTIEpUMEHTa B (hOpME 3aMiCH YPABHEHHI COOTBETCTBYOIINX
peakuuii U GopMyIHPOBATH BHIBOABI HA OCHOBE 3TUX PE3YJbTaTOB;

-YMETh CAMOCTOSITEIHFHO TNIAHUPOBATH M MPOBOIUTH XUMUYECKHI
SKCIIEPUMEHT (MTOJIyYeHHE U U3yUEHHUE CBOMCTB HEOPTraHUUECKUX U
OpraHUYECKHUX BEIIECTB, KAYECTBEHHBIC PEAKIIUH YIJIIEBOOPOIOB PA3TUIHBIX
KJIACCOB U KHCIIOPOACOAEPKAIIMX OPIraHMUYECKUX BEIIECTB, PEIICHUE




JIEHCTBUM, pacIpelessaTh POIU C y4ETOM
MHEHUH YYaCTHUKOB O0CYXIaTh
pe3ybTaThl COBMECTHOM padOTHI,

- KOOPAUHUPOBATH U BBIIOIHATH paboTy
B YCJIOBHSIX PEAJIbHOTO, BUPTYAJIbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIISITh TO3UTUBHOE
CTpaTernyecKoe MOBEICHUE B
Pa3JIMYHBIX CUTYAITUSX, POSIBIISITH
TBOPUYECTBO U BOOOpakeHUe, ObITh
WHULIUATUBHBIM

OBi1aieHHe YHHBEPCAJIbHBIMU
PeryjasiTUBHbIMH /1eliCTBUSIMH:

r) NIpUHATHE ce0s U APYTHUX JIOJei:

- IPUHUMATh MOTHBBI U aPTYMEHTHI
JPYTUX JIFOAEH MpU aHaln3€ pe3yJIbTaToB
JeSATEeIbHOCTH;

- PYU3HABATh CBOE MPABO U MIPaBO
JIPYTHX JIIOJIEH Ha OMINOKH;

- pa3BUBATh CIOCOOHOCTH MOHMMAThH
MHP C O3HIIHM APYTOro YeJ10BeKa;

HKCIIEPUMEHTAIBHBIX 3371a4 M0 PACIIO3HABAHUIO HEOPTaHUUECKUX U
OpPraHUYECKHX BEIIECTB) C COOIOACHUEM TTPaBUII 0€30I11aCHOTO 0OpaIeHus ¢
BEIIECTBAMH U J1a00paTOpHBIM 000pya0BaHUEM, (POPMYTUPOBATH 1IETTH
WCCIICIOBAHUS, TIPEIOCTABIISATH B PA3INYHON PopMe pe3yibTaThl
HKCIIEPUMEHTA, AaHATM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;




OK 07. ConeiicTBOBaTh
COXPaHEHHUIO OKpYIKaroIIeh
cpensl,
pecypcocOepeKeHHIO,
MPUMEHSTH 3HaHUS 00
W3MEHEHUU KJIMMATa,
MPUHITUIIBI OEPEHKIINBOTO
MPOU3BOICTBA, YHPEKTUBHO
JIECTBOBATh B
YpEe3BbIUANHBIX CUTYAIHAX

B 00s1acTH 3K0J10TrH4€CKOro
BOCIIMTAHMSA:

- ¢(hOpMHPOBAHHOCTD IKOJIOTUYECKOM
KYyJIBTYDbI, IOHUMaHHUE BIUSHUSA
COLIMAIbHO-DKOHOMHUYECKHUX IIPOLIECCOB
Ha COCTOSIHUE ITPUPOIHON U COLIMAIIBHOU
Cpenbl, 0CO3HAHUE ITI00AIBHOTO
XapakTepa 3KOJOIMYECKUX IpooiIeM;

- INIAHWPOBAHUE U OCYLIECTBICHUE
JIEMCTBUM B OKpY>KarolIel cpeae Ha
OCHOBE 3HaHMJI LIeJIEH YCTOWMYNBOIO
pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HETPUATHE ICHCTBUM,
IIPUHOCALIMX BPEN OKPYKAIOILEH CPEIE;
- YMEHUE IIPOTHO3UPOBATh
HEeOIaronpusTHbIE 3KOJIOTMUECKUe
IIOCJIEICTBHS IIPEIITPUHUMAEMBIX
JIEMCTBHM, IPEAOTBpALIATh UX;

- pacIIUpPEHNE ONBbITA AESITEIBHOCTH
HKOJIOTMYECKON HAIIPAaBICHHOCTH;

- OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATENBCKON, TPOEKTHON U
COLIMAJIbHOM E€ATEIbHOCTU

- chopMHpOBATh MIPEICTABICHUS: O XUMUYIECKON COCTABIISIONICH
€CTECTBEHHOHAYYHOW KAPTUHBI MUPA, POJIU XUMHH B IO3HAHUU SIBJICHUI
MPUPOJILI, B HOPMUPOBAHUN MBIIUICHHS U KYJIBTYPhI TIHYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOIUMOM ISl pEIIeHUs TPAKTHUECKUX
3a/1a4 ¥ 3KOJIOTMYECKH 000CHOBAHHOI'O OTHOILIEHUS K CBOEMY 37I0POBBIO U
IPUPOAHOU CpEJE;

- YMETh COOMIONATh MPaBUIIA HKOJIOTUYECKH LEIeCO00pa3HOro MOBEACHHUS B
OBITY U TPYJIOBOH JEATEILHOCTU B LIESIX COXPAHEHUS! CBOETO 3/I0OPOBBS U
OKpY>Karollel MPUPOAHON CPEJIbl; YUUTHIBATH ONTACHOCTH BO3JACHCTBUS HA
YKUBbBIE€ OpPraHU3Mbl ONPEJEICHHBIX BEIIECTB, IOHUMAs CMBICII [TI0Ka3aTess
MPEAECIbHON JOMYCTUMON KOHUECHTPALINY;

- YMETb [IPOTHO3UPOBATh, AHAJIU3UPOBATH U OLICHUBATh C IMO3ULINI
9KOJIOTMYECKOM 0€301MacHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
JeSITeIbHOCTH YeIOBEKa, CBA3aHHOM C MepepadOoTKOM BELIECTB; UCIOIb30BATh
MOJTyYEHHBIC 3HAHUS JUTS IPUHATHS TPAMOTHBIX PEIICHUI TPOOIIeM B
CUTYAaLUSIX, CBA3AHHBIX C XUMUEH;

- YME€Th 0CO3HaBaTh OMACHOCTh BO3ICHCTBUS HA KUBBIE OPraHU3MBbI
ONPEEICHHBIX BEIIECTB, IOHUMAasl CMBICII II0KA3aTeIsl IPEAEIbHON
JOTTYCTUMOW KOHIIEHTPAIINH, U TIOSCHATH Ha MPUMEPAX CIIOCOObI
YMEHBIIEHUS U TPEIOTBPAIICHHS UX BPEIHOTO BO3ICUCTBUS HA OPTaHU3M
YeJI0BEKa.

ITIK1.2 O6ecneunBarh
0€30MacHYI0 OKPYKAIOIILYIO

cpeny

Brnanenue HaBbIkaMu oOecTiedeHHs
0e301macHO OKpYyKaroIIei cpe/bl B
MOMEIIEHHSX C ACENITUUECKUM
PEKUMOM, B TOM YHCIIC B
CTEPHIN3ALMOHHOM OT/IEJICHUU
(kabuHETE), METUITMHCKON OpraHu3aluu

YMmeTh MIpOBOAUTH I[G3I/IH(1)CKI_II/IIO " NpCACTCPUIN3AIIUOHHYIO OYUCTKY
MCOUIIMHCKHUX I/IBI[CJII/Iﬁ PYYHBIM U MEXaHU3HUPOBAHHBIM CHOCO6OM;
3HAaTh OCHOBBI ACEITHKHU 1 AHTHUCCUTUKH, ITPUHIIUIIBL HHﬂHBHHyaHBHOﬁ
H30JIA1UHA IPX BBINTOJIHEHUN MCIUIIMHCKHUX BMCHIATCIIECTB;

IIK 4.2. BeImomHaTh
MEJIUITUHCKHE
MaHUNYJISLIAN TPU
OKa3aHUH MEJIUIMHCKOM

Biagenne HaBBEIKaMU BBITTOJTHEHUS
MaHMIYJSLAN IPU OKa3aHUU
MEJIUIIMHCKON TTOMOIIM MalUEeHTY

YMmeTn CO6I/IpaTB, IMOATrOTaBJIMBATE U PasMEIIATh, JICKAPCTBCHHLBIC ITpCIIapaThbl
JJIA BBITIOJIHCHU A Je4eOHBIX U (I/IHI/I) JAUarHOCTHYCCKUX BMCIIATCIILCTB 110
Ha3HAQUCHUIO JICHAIICTO Bpayda,

o0ecreynBaTh XpaHCHUC, BCCTHU YUCT U IPUMCHCHUC JICKAPCTBCHHLIX




IMoMOIIH MAlKUCHTY

MpernapaToB, MEAUIIMHCKUAX U3JIEJINI U J1e4eOHOTO IMUTaHUs, B TOM YUCIIE
HapKOTUYECKUX CPEJCTB, ICUXOTPOIHBIX BEIIECTB U CUIIbHOAEHCTBYIOIINX
JIEKapCTBEHHBIX IIPETIAapaToB;

3HaTh BU/JIbI JIEKAPCTBEHHBIX (POPM, CIIOCOOBI M ITpaBHiia BBEICHHS
JIEKapCTBEHHBIX IPENapaToB

IIK 3.1. Brnanenue HaBbIKaMu MPOBEICHUS
Koncynsruposars MEPOIIPUATHM 110 CAHUTAPHO-
HaceJICHUE 10 BOIIPOCaM TUTMEHUYECKOMY MPOCBEIICHUIO
poUITaKTUKA HaceJIeHUs

3a00JI€BaHUH

YMeTh NpoBOIUTH UHIMBUYaTbHOE (TPYIIIOBOE) MPO(UIaKTHIECKOES
KOHCYJITHPOBAHUE HACEIEHUS O (PaKTOPax, CIOCOOCTBYIOLINX COXPAHEHUIO
3I0pOBBS, haKTOpax pUCKa IS 30POBbS U Mepax MpOodUIaKTHKU
MPEIOTBPATUMBIX OOJIE3HEH

3HATh COBPEMEHHbIE HAYYHO 0OOCHOBAaHHbIE PEKOMEHAAIIMHU 10 BOIIPOCAM
JINYIHOU TUTUCHBI, pallMOHAJIBHOT'O IIMTAHHW, IIJITAHUPOBAHUA CEMbH,
310poBOro 00pa3a kxu3HH, (PAKTOPOB pHUCKa IS 3A0POBbS; 3a00JIeBaHNUs,
00yCIIOBJICHHBIX 00pa30M KU3HU YEIOBEKa.

JIP 5 JIeMOHCTpUPYIOIIMI IPUBEPKEHHOCT K POJHOM KYJIBTYpE,
MCTOPUYECKOH MaMsITH Ha OCHOBE JII0OBH K PoauHe, ponHoMy Hapoxy,
MaJIOM POJIUHE, NPUHATHIO TPAAULIMOHHBIX IEHHOCTEMN
MHOI'OHAallMOHAJIBHOr0 Haponaa Poccum.

[IposiBisironui UHTEPEC K U3YYEHUIO U OCBOCHUIO KYJIBTYPHBIX TPaIULUN
Poccun, pycckoro u popHoro sizbika. Oco3Haroumii ceds npoJosrKareaeM
TpajuLUi, 3aIIUTHUKOM 3€MJIM, Ha KOTOPOM POJMIICS U BBIPOC, JINYHYIO
OTBETCTBEHHOCTH 3a Poccuto. 3ab0Tsmuiics 0 CoOXxpaHeHUH UCTOPUYECKOTO U
KylbTypHOTO Hacneausa Poccuu. [IpuHUMaromumii 1 CoXpaHsonmn
TpaAULMOHHBIE CEMENUHBIE IIECHHOCTU CBOETO HAPOAA.

JIP 8 [IposBastonuii 1 IEMOHCTPUPYIOIIMN yBaXKEHUE K
MIPEACTABUTENAM PA3IUYHBIX STHOKYJIBTYPHBIX, COLUAIbHBIX,
KOH(ECCHOHAJIbHBIX U UHBIX Ipymni. ConpUyacTHbIN K COXPaHEHUIO,
MIPEYMHOKEHUIO ¥ TPAHCIIALMY KYJIBTYPHBIX TPAIULUN U IEHHOCTEN
MHOTOHALIMOHAJIBHOTO POCCUMCKOTO rOCY1apCTBa

CamoyBa)keHHE U YBOKEHHUE K IPYTUM JIFOMISIM, UX TIpaBaM M CBOOOIaM.
T'oToBBIit 3200TUTKCS O TEX, KTO HYKJaeTcs B momotu. [IpaBo ncrnosenoBarsb
T00YI0 PETTUTHIO WM HE UCTIOBEIOBATh HUKAKOM. YBaXKAIOIMIUMA pa3InyHbIe
B3[JISAIBI M BEPOUCIIOBEIAHUS, HE HApYIIAIOIINE TTpaBa U CBOOOIBI IPYTHUX
JIOZEH.

JIP 9. CobGmronatomuii ¥ pornarasAupyOLIHi MpaBuiIa 3J0pOBOTO U
6e301acHOro 0opasa KHU3HH, CIIOPTa; MPeTypexaatonui 1100
MIPEOI0JIEBAIOINI 3aBUCHMOCTH OT aJIKOTOJIsA, TabaKa, ICUXOAKTUBHBIX
BEIIECTB, a3apTHBIX UTP U T.J. COXpaHSIOUIUI ICUXOJIOTHYECKYIO
YCTOMYMBOCTb B CUTYaTHBHO CJIO’KHBIX WM CTPEMUTEIBHO
MEHSIOILUXCS CUTYaIHIX.

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE
caM000pa30BaHUIO, Ha MPOTSHKECHUH BCEH KU3HU; -CO3HATEIIBHOE OTHOIIICHUE
K HETIPEPhIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCHEIIHON MPpodeccHoHaTbHON
1 OOIIIECTBEHHOM JACATEIIbHOCTH;

- OCO3HAIONINI BaXKHOCTh COXPAHEHHS U YKPETIIEHUS 370POBbsI, UMEIOIIUI
BHYTPEHHIOIO YCTaHOBKY Ha aKTHBHOE 37I0POBbECOCpEIKECHUE.

- TOCTHTaTh B3aUMOTIOHUMAHUSI, HAXOAUTh OOIIME eI U COTPYAHUYAThH B
Pa3IUYHBIX 00IACTSX JIJIS MX JOCTHIKCHUS; YMEHHUE MPOSIBIIATH
TOJIEPAHTHOCTH K IPYTroMy 00pa3y MbICIIeH, K MHOM MO3UIIUHU MMapTHEpa 1O




OOIIIEHHIO;
-0€3yCIIOBHO YBaKAIOIIHK KU3HB BO BCEX €€ MPOSBIICHHUIX, TPU3HAIOIINN €€
HaWBEICIIEN [IEHHOCTBIO.

JIP 10. 3aboTsmuiics o 3aUTe OKpYKArOIIEH Cpe/ibl, COOCTBEHHOMN 1
qy»O0i 0€30MaCHOCTH, B TOM YHCIIE IIH(PPOBOMA.

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIFOUAsi SCTETUKY ObITa, HAYYHOTO U
TCXHUYCCKOI'O TBOPUYCCTBA, CIIOpTA, O6H_I€CTBCHHBIX OTHOIIICHUH.

- UMEIOIIUI Pa3BUTOE HKOJIOTMUECKOE CAaMOCO3HAHUE U MBIIIICHUE;

- 3200TsIIUICS 0 IPUPOJIE, OKPYKAIOIIEH cpejie.

-0CO3HAIOLIUH ce0sl 4YacThIO MPUPO/IBI U MOHUMAIOIINUN 3aBUCUMOCTh CBOEH
YKU3HH U 3[I0POBBS OT SKOJIOTHUECKOTO OJIaronoIydus;

- IEMOHCTPUPOBATh OTBETCTBEHHOE OTHOIICHUE K X0y MPOTYKTHBHON
JESITENIbHOCTH; - CIOCOOHOCTh K CaMOOpIraHU3all|y;

- IEMOHCTPUPOBATh HABBIKM KOMaHIHOW PaOOTHI ¥ B3aUMOJICICTBHS;

- IEMOHCTPHUPOBATH CIIOCOOHOCTH K CAaMOOPTaHU3aIIH, CAMOOIICHKE,
B3aMMOOIICHKE




2. CTpykTypa M coaepskaHue 001eo0pa3oBareabHOM M CIUIIHHbBI « X UMMSD)

2.1. O0beM AUCHUILIMHBI U BHABI Oo0bem B yacax
yueOHOM padoThl Buj yaeonoii padors

O0bem o0pa3oBaTeSIbHOI POTPaMMBbI 180
AUCHMILTHHBI

B T.4.

OcHoBHOe coep:kanne | 134
B T. 4.:

TEOPETHUIECKOE 00yUCHHE 48
MPAKTHUYECKHUE 3aHITUS 86
IIpodeccuoHaTbHO-OPUEHTHPOBAHHOE 28
colepskaHue (cofep:kaHue NPUKJIATHOTO

MOJYJIs)

BT U..

TEOPETHUIECKOE O0yUCHHE 14
MPaKTUIECKUE 3aHATUS 14
IIpome:kyTouHasi aTTecTanusi(3K3aMeH) 18
Koncyabsramus — 124

JK3aMeH — 6 4




2.2. TemaTuyecKuil IVIAH U COAEPKAHUE TUCIUTIIIMHBI

HaumenoBaHue Coaep:xanue yueOHOro MarepuaJia (OCHOBHOE U MPO(ecCHOHAIBLHO-OPHEHTHPOBAHHOE), Oo0be | Dopmupye
pa3aesioB U TeM JjadopaTropHbie U NPAKTHYECKUE 3aHATHS, IPUKJIAJTHONA MOAYJIb M Mble
4YacoB | KOMIIETEHI]
UM
1 2 3 4

OCHOBHOe cojiep:KaHne
Pasnen 1. OcHOBBI CTPOEHHS BellleCTBA 12
Tema 1.1. OcHoBHOe coep:kaHue 4 OK 01
Crpoenue aromoB Teopernueckoe o0yueHue 2 JIPS, JIPS,
XUMHYECKHUX CoBpeMeHHast MOJIE) b CTPOCHHSI aToMa. DIIEKTPOHHAs KOH(urypanus aroma. Kiaccudukarus JIP9, JIP10
3JIEMEHTOB XHUMHYECKUX dJIEMEHTOB (-, P-, d-3;emMenThI). BaneHTHbIe 37eKTpOHbI. MI30TOITBI, OCHOBHOE U

BO30Y)KJIEHHOE COCTOSTHUE aToMa, THOPUAN3allisI aTOMHBIX OpOUTAJICH.

IIpakTuyeckoe 3ausiTue Ne 1 Ctpoenune atoma 2

Pemenue npakTHYeCKUX 3a/laHUi HA COCTABJIICHHUE AIEKTPOHHO-TpadhuIecKux GopmyIr areMeHToB 1-4 2

nepuoJoB. Perienne 3aaHuii Ha UCIOJIb30BAHUE XUMUYECKON CUMBOJIMKY M HA3BAHUM COEIUHEHUH 10

HOMEHKJIaType MEKTyHapOIHOTO COK03a TEOPETUUECKON M MPUKIIATHON XUMUH U TPUBUAJIbHBIX Ha3BaHUI

JUTSL COCTaBJICHUSI XUMUYECKHUX (hOPMYI IByXaTOMHBIX COSAMHEHUI (OKCUIOB, CYIb(GUIO0B, THIPHIOB U

T.IL.) ¥ IPYTUX HEOPTAaHUYECKUX COCTMHEHHM OTAEIbHBIX KIaCCOB.
Tema 1.2. OcHoBHOe coiepkaHmne 4 OK 01
[Tepuognueckuit OK 02
3aKOH 1 Tab/uia Teopernueckoe ofyuenue 2 JIPS5, JIPS,
J. 1. Menneneesa ITepuoanyeckas cucrema xumuueckux nieMeHToB .M. Menaeneea. ®U3n4eCcKuii CMBICI JIP9, JIP10

[lepunoauueckoro 3akona J[.M. MenzaeneeBa. 3akoHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKUX

2JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHH C MOJIOKECHHUEM

XUMHUUecKoro snemenTa B [lepuonnueckoit cucteme. MUpOBO33pEHUECKOE U HAYUHOE 3HAYCHUE

ITepuoanyeckoro 3akona JI.1. Menneneesa. [Ipornossr JI.1. MenaeneeBa. OTKpbITHE HOBBIX XUMHUYECKUX

AIIEMEHTOB.

Pemmenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUCCKUX 33JIaHUN HA XapaKTePU3AIUI0 XUMUYECKHIX

aneMeHTOB «MeTamnueckre / HeMeTaTMYeCKUEe CBOMCTBA, JIEKTPOOTPUIIATEILHOCTh U CPOACTBO K

ANIEKTPOHY XUMHYECKUX IJIEMEHTOB B COOTBETCTBHUE C X AIEKTPOHHBIM CTPOCHHUEM H TOJIOKEHUEM B

MIEPUOANYECKON cUCTeME XUMUUYeCKuX uieMeHToB /.M. MeHieneeBay.

2

IpakTuyeckoe 3ansiTue Ne 2 Ilepuonnueckuii 3akoH u tabauna JI.M1.Menneneena




Tema 1.3 Bugsl
XHUMHYECKON CBS3M.
BanenTHOCTS.
CreneHb OKUCIICHHS

OcHoBHOe corep:kaHue

TeopeTnueckoe odyueHue

DneKTpOHHAas NpUpoJa XUMUYECKOH CBSI3U. DIEKTPOOTpULIaTeNbHOCTh. KoBaneHTHas cBs3b, €
Pa3HOBUAHOCTU M MEXaHU3MbI 00pa3oBaHus (0OMEHHBIN U JOHOPHO-AKIENTOPHBIN). loHHAS CBA3B.
Mertannnueckas cBa3b. BonopoHasi cBsa3b. MexXMOJIEKYIIpHbIE B3aUMOICHUCTBUSL.

IIpakTnyeckoe 3ansitue Ne 3 Buabl XuMH4ecKo# CBA3H

OK 01
OK 02
JIPS, JIPS,
JIP9, JIP10

Paznen 2. Xumuueckue peakuu

12

Tema 2.1.Tumsr
XUMHAYECKHUX
peakiui.
KonnaecTBennrie
OTHOIIICHUS B
XAMHHU

OCHOBHOE cojlep:KaHue

TeopeaneCRoe oﬁyqelme

Kﬂaccnquaum{ U1 THUIIBI XUMHUYCCKUX peaKHI/Iﬁ C y‘IaCTI/IeM HGOpFaHI/I‘-IGCKI/IX BCIIICCTB. KOJII/ILIGCTBGHHI)IG
OTHOLUEHUS B XUMUU. OCHOBHBIE KOJJMYECTBEHHBIE 3aKOHBI B XUMUH U PACUETHI 10 YPABHEHUSAM
XUMUYECKHUX peakiuii. MoJib Kak eMHHUIA KOJTUYeCcTBa BeniecTBa. MossipHas Macca. 3aKOHbI COXPaHEHUs
MaccChl ¥ SHEpruu. 3akoH ABoraapo. MoJsspHbIii 00beM ra3zoB. OTHOCHUTEIbHAS INIOTHOCTH ra30B.
Peakiiun komMruiekcooOpa3oBaHus C yYaCTHEM HEOPTraHUYECKHUX BEIIECTB (Ha MpUMepe
TUAPOKCOKOMILICKCOB ITMHKA M aJTIOMUHUS).

IIpakTuyeckoe 3ansiTue Ne 4 KosinyecTBeHHbIE OTHOIIEHUSI B XUMUM

CocraBieHne ypaBHEHUN peakiuil COSAMHEHUS, PA3JIOKEHHUs, 3aMelIeHNs, 0OMeHa. YpaBHEHUS peaKIlHii
TOpEeHHsl, HOHHOTO 0OMEHa, OKHCIICHUSI-BOCCTAHOBIICHHS.

PacyeT KoIM4eCTBEHHBIX XapaKTEPUCTUK UCXOJIHBIX BEIIECTB U MPOAYKTOB peakuuu. Pacuer
KOJIMYCCTBCHHBIX XapPaKTCPUCTUK ITPOAYKTA p€aKI COCAUHCHUA, €CJIM OAHO U3 BCUICCTB JaHO B H30BITKE
W/WJIH CONIEPKUT puMecH. Pacder MaccoBoil niin 00beMHOM 0T BBIXOJa MMPOIYKTa pEeaKIuu
COEIMHEHUS OT TEOPETUYECKU BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIEHUH ra30B. Pacuer Maccol (00beM,
KOJTMYECTBO BEIIECTBA) MPOAYKTA PEAKIIUH, €CITU OJHO U3 BEIIECTB JIaHO B BHJIE PacTBOpA C
ONPEACICHHON MaCCOBOM JI0OJIEH PACTBOPEHHOIO BEIIECTRA.

HpaKanecxoe 3ansTHe Ne 5 OkncjiauTe IbHO-BOCCTAHOBHTEIbHBIE peaKkuuu

ypaBHeHI/ISI OKHCJIeHUs-BoccTaHOBIIeHU. CTeneHb okucieHus. OKUCINUTENb U BOCCTAHOBHUTEIb.
OKHCIUTEIBFHO-BOCCTAHOBUTEIbHEIC pCaknuru B IpUPOAC, MPOU3BOACTBCHHBIX IMPOLECCAX U
KUBHCACATCIBHOCTH OPraHnu3MOB. OKHCIUTEITFHO-BOCCTAHOBUTEIIHHBIN MoTCHIOMaJI CPCAbI. CocraBnenue
" YpaBHUBAHUC OKHUCIHUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MCTOAOM JJICKTPOHHOT'O OanaHca.
Tunuareie HCOPTaHNYCCKHUEC OKHUCIUTCIIN U BOCCTAHOBUTCIIN.

IIpakTyeckoe 3ansaTHE Ne 6 DJIEKTPOJIHM3 PACTBOPOB M PACILIABOB COJICH.

OK 01
JIPS, JIPS,
JIP9, JIP10

Tema 2.2.
DNeKTpoIuTUYECKast
IUCCOLIMAIAL 1

OcHoBHOe coiepKaHue

Teopernueckoe o0yueHue

Teopwust anekTponuTHIEeCKON aucconuanuu. Peakiuy nonHnoro ooMena. CocTaBlieHHE peakIiuii HOHHOTO

N[N0 (N

OK 01
JIP5, JIPS,
JIP9, JIP10




UOHHBIN 00MEH

oOMeHa IMYTEM COCTABJICHUS UX IMOJHBIX U COKPAIICHHBIX HOHHBIX ypaBHeHHﬁ.
FI/I,I[pOJ'II/I?) coJjieil. 3HaueHue ruapoJinia B OMOJOrMYECKNX 0OMEHHBIX mponeccax. HpI/IMCHeHI/Ie ruapoimia
B IPOMBIIIJICHHOCTH.

IIpakTnyeckoe 3ausitue Ne 7 'maposius cosieit

HccnenoBanue cpeasbl pacTBOPOB COJIeH, 00pa30BaHHBIX CHIIBHBIMU M CTTA0BIMU MPOTOJIUTAMU, H UX
peaxiuii ¢ pacTBOpaMH Iejaouu U kapobonara Hatpus. CocTaBieHHe peakiuii THIPOIN3a COJEH.

Pasnen 3

CTpOCHI/Ie M CBOMCTBA HECOPraHNIECKHUX BCIIECTB

Tema 3.1.
Knaccudukanmus,
HOMEHKJIaTypa u
CTpOCHHUE
HEOPraHU4eCKUX
BEIIIECTB

OCHOBHOE cojlep:KaHue

TeopeTn‘{eCRoe oﬁyqelme

[Tpeamer HEeoprannyeckoit XumMun. B3anMocBs3b Heopranndeckux BemecTs. Kiaccuduxanums
HEOpraHU4YeCcKUX BemecTB. [IpocTeie u cnoxHble BemecTBa. OCHOBHBIE KIACCHI CJIOJKHBIX BEIIECTB
(OKCUIBI, TUIPOKCUIBI, KUCIIOTHI, colM). HoMeHkaTypa n Ha3BaHHWE HEOPTaHUYECKUX BEILIECTB UCXOS U3
UX XUMUYECKOH (hOpMyIIbI UM COCTABICHUE XUMUYECKON (POPMYJIbI HCXOAS U3 HA3BaHUs BELIECTBA 10
MEXIYHAPOIHON WM TPUBUAIBHOW HOMEHKIIATYpE.

MesxmMouekyisipable B3auMmonencTeusa. Kpucramnoruaparsl. ArperaTHble COCTOSIHHSI BELLECTBA.
Kpucrannuueckue u amopdHble BemiecTa. TUIIBI KPUCTAIUIMUECKUX PELIETOK (aTOMHasl, MOJIEKYJIsIpHasl,
MOHHAs!, METaJIJINYecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THIAa KPUCTAIINYECKON
pewetku. [TpuurHbEI MHOrOOOpa3us BELIECTB.

CoBpeMeHHbIE NPEACTABIEHUS O CTPOCHUHU TBEPBIX, )KUIAKUX U ra3000pa3HbIX BeulecTs. Kukue
KPUCTAJLIBI.

N[N |00

IIpakTnyeckoe 3ansiTue Ne 8 Perienue 3a1au Ha pacueT MacCcoOBOH IO XUMHUECKOTO 2IeMEHTa
(coennHeHuUs) B MOJIEKyJIe (cMecH).

Pemenue 3a1ay Ha pacuyeT MaccoBO 10 (Macchl) XMMUYECKOTO 3JIeMEHTa (COSIMHEHMSI) B MOJIEKYJIe
(cMmecn). Penienne npakTuyeckux 3aaHui o Ki1accu(UKalui, HOMEHKIIAType U XUMUYECKUM (hopMysiam
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIAcCOB (Ha3bIBaTh U COCTABNIATH (POPMYJIbl XMMUYECKHX BEIECTB,
OTpeAeNATh IPUHAUIEKHOCTD K Kinaccy). McTounnku xumudeckoit nHGpopmanuu (HaydHas U y4eOHO-
Hay4Has JTuTeparypa, CpeJcTBa MaccoBOM MH(popMaiuu, cetb ntepuet u apyrue). [lonck nnpopmanuun
110 Ha3BaHMSIM, HICHTH(PHUKATOpaM, CTPYKTYPHBIM hOpMYTIaMm.

OK 01
OK 02
JIPS, JIPS,
JIP9, JIP10

Tema 3.2. Ousuko-
XAMHAYECKHE
CBOMCTBA
HEOPTraHWYECKUX
BCIISCTB

OcHoBHOE corep:kaHue

12

Teopernueckoe o0yueHue

Meramnbl. O6ume pusnueckue 1 XMMU4Yeckue cBoiicTBa MetaioB. CriocoObl MoMy4eHus. 3HaueHne
METAJIOB ¥ HEMETAJUIOB B IIPUPOJIEC U KU3HEACATEIbHOCTH YEJIOBEKA U OpraHnn3MoB. Kopposus meTaos:
BUJIBI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJIOB OT Koppo3uu. Hemeramnsl. O0mue ¢pusnveckue u
XUMHUYECKHe cBoicTBa HeMeTa/uioB. Tunuynsle cBoiicTBa MeTaiuioB [Y— YII rpynn. Knaccuduxkanust u

OK 01
OK 02
JIP5, JIPS,
JIP9, JIP10




HOMEHKJIaTypa COCMHEHUI HeMeTaII0B. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IIpUpojie. XUMUYECKHE
CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB (OKCUIOB, THPOKCUIOB, KUCIIOT, COJIEH U JIp.).
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB IIPOCTHIX BEIIECTB, BOJAOPOAHBIX COEINHEHNH, BBICIINX OKCHJIOB
U TUIPOKCUIOB.

IIpakTnyeckoe 3ansaTHe Ne 9 MeTa/uibl: CBOHCTBA, CIOCO0OBI OJIYYEeHH S, 3HAYCHHE 2
IpakTnyeckoe 3ansitue Ne 10 Koppo3usi MeTa/u10B: BUAbI KOPPO3MH, CIIOCOOBI 3aAUTHI METAJIJIOB 2
OT KOPPO3UH
IpakTnyeckoe 3ansitue Ne 11 Hemerasubl. O0mue pusndeckue 1 XuMUYeCKNe CBOMCTBA 2
HEeMeTAaJLJIOB
IIpakTuyeckoe 3ansaTue Ne 12 Kitaccupukanusi 1 HOMEHKJIATypa coeIMHEHUI HEMETAaJLI0B. 2
Kpyrosoporsl 0MOreHHBIX 3JIEMEHTOB B IIPUPOJIe
IpakTnyeckoe 3ansitue Ne 13 XuMu4ecKkue CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX 2
BelleCTB
CocraBieHue ypaBHEHUH XUMHUECKHUX PEAKIUI ¢ yUaCTUEM MPOCTHIX U CIOKHBIX HEOPraHUYECKUX 2
BEILIECTB: OKCUJIOB METAJUIOB, HEMETAJUIOB M aM()OTEPHBIX JIEMEHTOB; HEOPIraHUYECKUX KUCIIOT,
OCHOBaHUM U aM(pOTEPHBIX TUAPOKCHI0B, HEOPraHUYECKUX COJIEH, XapaKTEpU3YIOLINX UX CBOICTBA.
Tema 3.3. OCHOBHOE cojlep:KaHue 6
[IpousBoxncTBO Teopernuyeckoe o0yueHue 2
HEOpPraHM4eCKUX OO01u1me mpeacTaBIeHNs O MPOMBIIIJICHHBIX CIIOCc00aX MOTYYEeHUsI XUMUYECKHUX BELECTB (Ha pUMepe 2 OK 01
IIPOM3BOACTBA AaMMHUAKa, CEPHOM KUCIIOTHI). OK 02
UYepHas u nBeTHas Metauryprus. [Ipakrrudeckoe MpuMEHEHNEe WIEKTPOIN3a IS IOJIyYEHUs ET0YHbIX, JIPS, JIPS,
1eJI0YHO3EMEIIbHBIX METAJIIOB U atoMUHUA. CTEKJI0 U CHIIMKATHAas POMBIIIJIEHHOCTbD. JIP9, JIP10
[Tpo6iema 0TX0A0B M MOOOUHBIX MPOAYKTOB.
IIpakTuyeckoe 3ansaTue Ne 14 [Ipon3BoacTBO HEOPraHUYeCKUX BelleCTB 2
IIpakTnyeckoe 3ansiTe Ne 15 PenieHue npakTHKO-OPHEHTHPOBAHHBIX TeOPeTHYECKUX 3aJaHuii Ha | 2
CBOIICTBA M MOJIy4YeHHe HEOPraHU4eCKUX BelllecTB
Perienue npakTHKO-OpUEHTUPOBAHHBIX 3aJJaHUH O POJIM HEOPTAaHMUECKON XUMHUH B Pa3BUTHU MEIUIMHBI, | 2
CO3/IaHHUU HOBBIX MaTepUajoB (B CTPOUTENBCTBE U AP. OTPACISAX MPOMBIIIIEHHOCTH), HOBBIX HCTOYHUKOB
SHEPruu (aJbTepHATUBHbIE HCTOUHUKN SHEPTUH) B PELICHUHU MPOOIJIEM 3KOJIOTHUECKON, SHEPreTHYeCKO 1
MMUIIEBON 0€30IaCHOCTH
Paznen 4. CTtpoeHue u CBOMCTBA OPraHMYeCKMX BelIeCTB 72
Tema 4.1. OcHoBHOe coiepKkaHne 2
Knaccudukanus,

CTPOCHHUE U




HOMEHKJIaTypa

OpPraHUYECKHUX
BELIECTB

Teopernueckoe o0yueHue 2

IIpenmer opranndeckor XuMuu. B3auMOCBsA3b HEOPraHUYECKUX U OPraHUYECKHUX BELIECTB. 2

XHMMHYECKOE CTPOEHUE KaK MOPAJIOK COCIUHEHMS aTOMOB B MOJIEKYJIE COINIACHO UX BAJICHTHOCTH.

OcHOBHBIE TIOJIOKEHUS TEOPUU XUMHUUYECKOTO CTPOEHUSI OpraHnuecKkux coequHennii A.M. Bymiieposa.

VriiepoHblii CKelleT OpraHuYecKoil MoJieKysbl. MoJeKyJIsipHbIe U CTPYKTYpHbIE (pa3BepHYTHIE,

COKpAIlleHHbIE) XUMHYECKUE POPMYJIbl. 3aBUCHMOCTH CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOCHUS

MoJeKyll. M3omepus 1 n3oMepsl (CTpyKTypHas,reoMeTpuyeckas (uc-rpanc-uzomepus). Kparnocts

XUMUYECKOU CBSI3H.

[TousTue o pyHKIMOHANBHOM rpynme. [IpuHIKIBI KIaccupUKaMi OpraHnYeCKUX COSAUHEHUH.

Mesx1yHapo/iHasi HOMEHKJIATypa U IPUHLMIIBI HOMEHKJIATYyphl OPraHU4eCKUX COEIMHEHUM.
Tema 4.2. Ankanbl: | OCHOBHOE CO/lepP:KaHUE 8 OK 01
CTpoeHue, cBOICTBA, | TeopeTnueckoe ooyueHune 2 OK 02
obnacTu [IpenenbHbIE YIIIEBOAOPOABI: CTpOEHUE, (hu3nyecKue cBoiicTBa. [opeHne MeTaHa Kak OIMH U3 OCHOBHBIX | 2 JIPS, JIPS,
MPUMCHCHUS MCTOYHMKOB TEIJIa B IPOMBIIIEHHOCTH U ObITY. CBOMCTBA PUPOAHBIX YIIIEBOJIOPOJIOB, HAXOXK/IEHUE B JIP9, JIP10

IPUPOJIE Y IPUMEHEHHE AJIKAHOB;

IIpakTuyeckoe 3ansaTHe Ne 16 CTpoeHue ajikaHOB 2

IIpakTHyeckoe 3ansitue Ne 17 AJIKaHbI: CBOMCTBA, NOJYY€HHE, IPUMEHEHHUE 2

IIpakTyeckoe 3ansaTue Ne 18 [luxknonapagunbl: cTpoeHne, CBOMCTBA, OJIy4YeHHE, IPHMCHEHHE 2
Tema 4.3 AnkeHsl. OcHoOBHOe cojiepkaHne 6 OK 01
JIneHOBEIE OK 02
YIJIEBOIOPOJIBI Teopernueckoe o0y4yenue 2 JIPS, JIP3,

v JIP9, JIP10

AJKeHbI: cTpoeHue, (u3nvecKre, XuMHUIecKkrue CBOUCTBa. J[MeHOBBIE YIIIEBOJOPOABL: CTPOEHHUE, 00IaCTH

pUMEHeHHUs . Peakiiuu HOHHOTO MpUcoeAHEeHNs. Peakiiys monumMepusai.

IpakTnyeckoe 3ansitue Ne 19 CtpoeHue M CBOMCTBA AJIKEHOB 2

IIpakTyeckoe 3ansaTue Ne 20 CTpoeHue U CBOICTBA JHEHOBBIX yIJIeBOA0PoAOB. IIpupoanbii 2

Kay4dyK
Tema 4.4Ankussl: OcHoBHOe coep:xanue 4 OK 01
CTpPOEHHE, CBOICTBA, OK 02

Teopernuyeckoe o0yueHue 2




oOactu
[IPUMEHCHHSI

O6mas hopmyna ankuHOB. Busl cTpykTypHOIA n3omepun. CuctemMarndeckas U palioHalIbHas
HOMEHKJIaTypa aJKUHOB. XMMHUYECKHE CBOICTBa. Peakinu nOHHOTO npucoennHeHus. Peakiuu
3aMeIIeHUs BOAOPO/IA IIPH YIJIEPO/Ie C TPOHHOM CBsI3bI0 Ha MeTail1 (00pa3oBaHKE alleTUIICHUIOB).
Peakuus nonmumepuzanuu. Oxkucinenue nepmanranaroM kanus. Peakuus M.I. Kydepoga. [lonydenue u
MIPpUMEHEHHUE alleTUJICHA.

IpakTnueckoe 3ansitue Ne 21 CTpoeHue u CBOMCTBA aJIKUHOB

JIPS, JIPS,
JIP9, JIP10

Tema 4.5
ApomaTruyeckue
YIJIEBOJIOPOJIBI

OcHoBHOe coep:kaHue

Teopernueckoe o0yueHue

benzon. Crpykrypras popmyna. Tun rudpuau3anuy arToMOB yIiiepoaa B OSH30JIbHOM KOJIbIIE (Sp2-
rubpuanzanys). [lonstre 06 IeKTPOHHOM CTPOSHUH O€H30J1a KaK COMPSIKEHHON CUCTEMBI C 3aMKHYTON
nenwlo. Jlemokanm3anust p-37aeKTpoHOB. Ha3BaHMS yIiieBoIOpOIOB psijia OCH30M1a 10 PalMOHAIBHON
HOMEHKJIaType. OMIUpUYecKue (TpuBUaIbHbIe) Ha3BaHUs. [IpupoiHbIe HCTOYHUKU U CHHTETUYECKUE
CIIOCOOBI MOyUEHUSI APOMATUUYECKUX YIIIEBOAOPOAOB. DU3NUYECKHEe 1 XUMUYECKUE CBOMCTBA OeH30a.
XapakTepHble peakliii HOHHOT0 3amellieHus: (OpoMrUpoBaHye, HUITPOBAHUE). YCIOBUS UX IPOBEACHHUS.
Oco0OeHHOCTh MPOTEKaHUs PeaKIUil MpucoeTuHEHUs BoAOpoAa U xjiopa. OTHoleHne 6eH3051a U €T0
roMOJIOTa TOJIyoJla K OKMCIICHHIO lepMaHrasaTom kanust. [openue 6enszona. ['omosoru 6eH3omna.

N| DN O N

IIpakTuyeckoe 3anaTHe Ne 22 Apomaruyeckue yriesoaoponasi. ['omosioru 6ensona

IIpakTyeckoe 3ansaTHe Ne 23 I'eHeTHYecKasi CBSI3b MEXKAY YIVIEBOAOPOIAMH

IIpakTyeckoe 3ansaTue Ne 24 Pemienne 3aga4 Ha BbIBOJ opmyJ

OK 01
OK 02
JIPS, JIPS,
JIP9, JIP10

Tema 4.6 CriupTsr:
CTpPOEHHE, CBOMCTBA,
MOJIyYeHUE U
MIPUMEHEHHE

OcHoBHOE CoacpKaHue

Teopernueckoe o0yuyenue

Crtpoenue nmpenenbHbIX OTHOATOMHBIX CIUPTOB. DyHKIIMOHANIbHAS TPYIINA CIIUPTOB TUIPOKCUTPYTINA, €€
ANEKTPOHHOE cTpoeHue. [omonorndeckuit psa cnuptoB. CTpyKTypHast usomepus (M30Mepusl yIIEepOIHOTO
CKeJieTa M ToJIoKeHre (DyHKIIMOHAILHOM TpyNibl). ParinoHanpHas U CUCTEMaTHYeCKass HOMEHKJIaTypa.
MexMOneKyIsipHbIe BOIOPOIHBIE CBSI3U M UX BIUSHUE HA PU3NYECKUE CBOMCTBA CTUPTOB. XUMUUYECKUE
CBOMCTBA CIUPTOB. MHOTOATOMHBIE CITUPTHI, BX cTpoeHHe. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX
criuproB. KadecTBeHHas peakiivs Ha MHOTOATOMHBIE CITUPTHI - B3auMoelicTBre ¢ ruapokcugom menu (II).
[TprMeHeHre STHIICHIIMKOJIS U IIMIIEpUHA
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IIpakTyeckoe 3ansaTue Ne 25 Cnimprsl

OK 01
OK 02
JIPS, JIPS,
JIP9, JIP10




Tema 4.7 ®eHonbl OcHoBHoOe coiep:kaHue 4 OK 01
Teoperuueckoe o0yueHue 2 OK 02
JIPS, JIPS,
®enonbl. OnpeneneHue kiaacca penoson. Ux crpoenne. dyHkuuoHanpHas rpynmna - OH; B3aumHoe 2 JIP9, JIP10
BJIMSTHHE aTOMOB B MoJieKyiie. CpaBHEHUE KUCIIOTHOCTH CIIUPTOB U (heHos1oB. CIIOCOOBI OTyUYeHUS
denoma. Xumuueckue cBoiicTBa ¢eHoma. Peakiuu Ha hyHKIIMOHAIBHYO Tpynny ¢eHomo /-OH/;
B3aMMOJICHCTBUE C HATpHEM, ¢ Ienodamu. KauecTBeHHas peakiius Ha PEHOMIbI - B3aUMOJICHCTBHE C
xsiopusiom xenesa (I11). Peakiuu Ha apoMarnyeckoe KOJIbI0: TaJIOTeHUPOBAHNUE U HUTPOBAHHE
IpakTnyeckoe 3ansitue Ne 26 @ eHOJIbI 2
Tema OcHoBHoOe cofiep:kaHue 6 OK 01
4.8Anpaernael u TeopeTnueckoe o0yueHue 2 OK 02
KETOHBI JIPS, JIPS,
Omnpenenenue kinacca anpaeruaoB. Ux ¢pynkuuonanbHas rpynmna. O6mas hopmysa, rOMOIOTUYECKUHN psin | 2 JIP9, JIP10
U CTPYKTYypHasi U30MEpHs aJibAeTUI0B. ParmonanbHas u cucremarnueckas HomeHkiarypa. [lomyuenue u
CBOWCTBA ajbAeTUA0B. Peakiins OKUCIeHUS ajbJAeTUAHON TPYIIIbI - B3aUMOCHCTBHE C OKCUIOM cepeldpa
(D) u runpoxcunom menu (II) - kauecTBeHHBIE peakuy Ha ajdbAerubl. Peakiiuu 3amenienns Boioposia B
yrieBooponHoM paaukaie. ®opmanpaerus. CrocoObl oayueHus , 00JacTi MPUMEHEHU. 3HaYeHUe AJIs
MEJUIMHBI. AIIETOH- BXKHEUIIINI MPEICTAaBUTENIb KETOHOB, €r0 MPAKTHYECKOE UCIIOIb30BAHUE
IpakTuyeckoe 3ansaTue Ne 27 AJibaeruabl 2
IIpakTuyeckoe 3ansaTue Ne 28 Keronsl 2
Tema 4.9 OcHoBHOe coiepkaHmne 8 OK 01
Kapbonossie Teopernuyeckoe o0yueHue 2 OK 02
KUCJIOTHL. CII0XKHbBIE JIPS, JIPS,
a¢upsl. Kupsl Onpenenenue kinacca KapOOHOBBIX KUCIOT. X QyHKIMOHANBHAS rpymnna. DIeKTPOHHOE CTPOESHUE 2 JIP9, JIP10

KapOOKCWIbHOU Tpyiibl. BzanMHOe BIMsiHIE KapOOKCHUIILHOM TPYIIBI ¥ YIIIEBOIOPOAHOTO parKara.
O6mas hopMymna U TOMOJIOTHYECKUH PSAJT IPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. BUbI
CTPYKTypHOU n3oMmepuu. Cucremarnueckas HoOMeHKIarypa. [lomydenue u ¢puznueckue CBOMCTBa
KapOOHOBBIX KUCIOT. XUMUYECKHE CBOMCTBA KapOOHOBBIX KUCIIOT. BaskHelIIHe peicTaBUTENH
KapOOHOBBIX KHCJIOT: MypaBbUHAs, YKCyCHAs!, TAIbMUTHHOBAS, CTEAPUHOBAsS, aKpPUJIOBasi, OJIEHHOBASI.
Oco0eHHOCTh XUMUYECKIX CBOMCTB MypaBbHUHOW KHUCIIOTHI, peakius "cepedpsiHoro 3epkana'. Beiciime
KapOOHOBBIE KHCIIOTHI, BXOSIINE B COCTaB MIPUPOIHBIX KUPOB (TATbMUTHHOBAS, OJIEHHOBAS,
cteapuHoBasi).[I[pumeHeHe KapOOHOBBIX KUCIOT M UX MPOU3BOIHBIX. CTpOeHUE CIOKHBIX 2(PpupoB (001Ias
dbopmyna). Peakums srepudukanmu. O6paruMocTs peakiuu dtepuduranui. KucaoTHBIN U MIET0YHON




THJIPOJIA3 CIOXKHBIX 3(upoB. VX mpumenenue, poib B npupone. Kupsl u ux cBoiictsa .Mpiia. Mbuta kak
COJIM BBICIIMX KapOOHOBBIX KHCIOT. [IOHATHE O CUHTETHYECKHUX MOIOIIUX cpelacTBax .Pusndeckue u
XUMHYECKHUE CBOMCTBA JKUPOB; TUAPOJINA3 XKUPOB; UX OKUCIICHUE; TUIPUPOBAHKE KUJIKUX KUPOB [loHATHE
O CHHTETHYECKUX MOIOUIMX CPEACTBAX

IIpakTyeckoe 3ansaTHe Ne 29 O1HOOCHOBHBbIE KApOOHOBbIE KUCJIOTHI

IpakTnueckoe 3ansitue Ne 30 2Kupbl. Mbliia Kak coJid BbICIIMX KAapOOHOBBIX KHCJIOT. [loHsiTHe 0
CHHTETHYECKHX MOKIIHUX CPeACTBAX

IpakTnyeckoe 3ansitue Ne 31 I'eHeTHYecKasi CBA3b MEXKAY KJIACCAMM KHCJIOPOACOAEPKANAX
OpPraHMYecKUuX coeTHHEeHU

Tema 4.10
Crpoenue u
CBOICTBa yIIIEBOJIOB

OcHOBHOE cojiep:KkaHue

TeopeaneCRoe oﬁyqelme

[TonsTue u knaccudukanys yriesogos. Monocaxapusl. Ilonstue o porocunrese. CTpoeHHE IITIOKO3bI
KaK MHOTOaTOMHOTO aJbJeruaocnupra. Buasr u3omeprun MmoHocaxapuaos. M3o0paxenue Gpopmysst D -
IJTFOKO3bl. XMMHUYECKHE CBOICTBA IIIIOKO3bI, 00YCIIOBICHHbIE HAJTMUUEM aJIbJIeTUIHON TPYIIIbI: OKUCIEHUE
okcugoM cepedpa (I) mmm rugpoxcugom meau (11). CoiicTBa, 00yCIIOBIEHHBIE HATMYUEM B MOJICKYITE
CIHMPTOBBIX TUAPOKCUIIOB (peakKiiysi HA MHOIOaTOMHbBIE CIUPTHI). Buabl OposkeHUsI ITTFOKO3bI (CIIUPTOBOE U
MOJIOYHOKHCIIO€). 3HAUYeHUE ITIFOKO3BI M €€ MTPOU3BOIHBIX IS yenoBeka. HaxoxqeHne IroKo3s! B
npupoae. Ppykrosa - cTpyKTYpHBII H30Mep ITtoko3bl. CTpoeHue U cBoicTBa (PppykTo3bl. Jucaxapubt
(ManbpTO32 M caxapo3a),uX COCTaB, CTpOEHHE, CBOMcTBa, Peakuus ¢ ruypokcugom meau (1), ruaponus.
[Tonucaxapunel. Kpaxmain. Cocras, ctpoeHne. XUMHUYECKHE CBOWCTBA: PeaKkIUK ¢ HOI0M, THIPOIIHU3.
[TpeBpamenne kpaxmasa nuum B oprauu3Me. Inmkoren. Henmronos3a. AnerarHoe BOJOKHO

IIpakTyeckoe 3ansaTHe Ne 32 YriieBoabl: CTPOCHHE , CBOMCTBA, IPUMEHECHHE

IIpakTyeckoe 3ansaTue Ne 33 Pemienne 3a1a4 1o ypaBHeHHSIM peaKUMii ¢ y4acTHeM OPraHN4YecKux
BelIECTB

OK 01
OK 02
JIPS, JIPS,
JIP9, JIP10

Tema 4.11 AMUHEL
[TousTue 00
a30TOCOACPIKAITUX
reTePOLUKINYECKUX
COEIUHEHUSAX.

OcHoBHOe coiepkaHmne

Teopernueckoe o0yuyeHue

Awmwunsl, Knaccudukarus, M3omepust u HomeHkIarypa aMuHOB. [lonyuenne anudpaTniecKkux aMuHOB U3
rajoreHONpPOU3BOAHBIX MPH ACUCTBUU aMMHUAKA; BOCCTAHOBIIEHUE HUTPOCOEAMHEHHH (peakius 3uHUHA).
OcHOBHBIE CBOWCTBAa aMUHOB. B3aumoselicTBre ux ¢ BoJoi U Kuciaoramu. CpaBHEHHE OCHOBHBIX CBOMCTB
METUJIaMUHA U AUMeTUIaMuHa. Apomarnueckue aMunbl. AHUIMH. Ero crpoenune. @usnueckue u
XMMHYECKHE CBOMCTBA MEPBUYHBIX aPOMATUYECKUX aMUHOB Ha NMpuMepe aHuinHa. CpaBHEHHE OCHOBHBIX

OK 01
OK 02
JIPS, JIPS,
JIP9, JIP10




CBOWCTB anu(aTnyecKX U apOMaTHYeCKUX aMUHOB. 3HaY€HUE aHWJIMHA B OPTaHUYECKOM CHHTE3E.
[Tpou3BoACTBO KpacuTeneil, B3pbIBUATHIX BEILIECTB, JEKApCTBEHHBIX IpenaparoB. CTpoeHHE MOJIEKYII,
CBOWCTBA, CIOCOOBI MOTyYeHHsI, 00JIACTH MPUMEHEHHSI T€TEPOIHKIIOB.

IpakTnyeckoe 3ansitue Ne 34 AMUHBI. A30TOCOAepKALINE TeTePOIHKIIbI 2
Tema OcHoBHOe coep:kanue 4 OK 01
4. 12 Ammmormcrors: TeopeTnyeckoe o0yyeHue 2 OK 02
. benku. JIPS, JIPS,
Hyxneunnoseie [Tonsitue 06 amuHoKucnoTax. Mx 3Hauenue B npupozae. Hazanne amuHokucior. Bust n3omepun. 2 JIP9, JIP10
KHUCJIOTBI Ou3nyecKkrue 1 XUMUYECKHE CBOWCTBAa aMUHOKHCIOT. [ToHsTHE 0 OUMONsspHOM HOHE; aM(OTEPHOCTh

AMUHOKHCJIOT - B3aUMOJIEHCTBUE C KUCIOTaMHU U C ILI€JI04aMU: 00pa30BaHUE MENTHIO0B (pacCMOTPEHNE

peakiuii 00pa3oBaHMs TUMENTUAOB U3 AMUHOKHCIIOT. belku kak 6MonoiauMepbl aMUHOKHUCIIOT.

[TpencraBnenre 00 aMUHOKHUCIIOTaX, BXOJAIIMX B COCTAB MPUPOAHbIX OenkoB. [lonunentuanas reopus

cTpoenus 6enkoB. CTpoeHHe MEeNTHAHON IPYIITUPOBKHU. YCIOBHSI TPOBEACHUS TUAPOIIH3a OSIIKOB.

buonornueckue dpynkiun 6enkoB. Ctpoenue JIHK, PHK. Ponb B nepenaue HacieACTBEHHbBIX IPU3HAKOB

IIpakTuyeckoe 3ansiTue Ne 35 AMuHOKUCH0THI. besiku. Hyk/ienHoBbIe KHCI0THI. 2
Tema 4.13 O61ee OcHoBHOe cojiepkaHmne 8 OK 01
MOHATUE XUMUHU OK 02

Teopernuyeckoe o0yuyeHue 2
BBICOKOMOJIEKYIISIPH JIPS, JIPS,
BIX COCJUHEHU. OcCHOBHBIE METO/IBI CHHTE3a, CTPOECHUE TIOJIUMEPOB. TEpMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE ITOJIUMEDHI. 2 JIP9, JIP10
[Tomumepsr. Kommo3uTel, 0COOEHHOCTh X CBOMCTB, MEPCIIEKTUBHI UCTIONIb3oBaHus. [lepepadorka HedTu. [TonmusTrnen
CuHTeTH4eCcKue u KaK KpyIHOTOHHAXHBIN IPOAYKT XUMHUYECKOTO IPON3BOACTBA. CHHTETUYECKUE U NUCKYCCTBEHHBIE
HCKYCCTBEHHbIE BOJIOKHA, UX CTpoeHHe, cBoicTBa. [IpakTHueckoe ncmnonb3oBaHue BOJIOKOH. CHHTETUYECKUE TIICHKU:
BOJIOKHA. U30JISILMS I IPOBOAOB, MEMOPAHBI JJIsl ONIPECHEHUS BOJIbI, 3allIUTHBIE TUIEHKH JIJIs1 aBTOMOOMIIEH,

IUTACTBIPU, XUPYpPrUYecKue noBs3ku. HoBble TEXHOIOTMU AalIbHEHIIIETO COBEPIIIEHCTBOBAHUS

HOJMMEPHBIX MarepuaioB. Ponb opranudeckoil XMMUU B pellIeHUH MTPoOIeM SHepreTHIecKon

0€30MacHOCTH, B pa3BUTUH MEAMIIMHBI, CO3JaHUH HOBBIX MaTEPHUAIOB, HOBBIX HCTOYHUKOB SHEPTUU

(anmpTepHAaTHBHbBIC HCTOYHUKU DHEPTUH).

IIpakTuyeckoe 3ansitue Ne 36 ITostnmepsbi 2

IIpakTyeckoe 3ansaTue Ne 37 [Ipon3BoacTBO OPraHNYeCKNX BelleCTB, NepepadoTka HedTH 2

IIpakTyeckoe 3ansaTHe Ne 38 PenieHne NpakTHKO-OPHMEHTHPOBAHHBIX 32JaHUH 110 COCTABJICHHIO 2

XHMHUYECKHX PeaKIi, 0TPAKAIOIIMX XUMHYECKYI0 AKTHBHOCTh OPraHM4eCKUX COCJUHECHUH B
Pa3JIMYHBIX Cpeaax (IPUPOAHBIX, OMOJOrH4YeCKHX, TEXHOTCHHBIX).




Pasznen 5. KuneTuueckue n TEPMOAUHAMHUYECCKUE 3AKOHOMEPHOCTH NPOTEKAHUA XUMHUYCCKUX peammii

Tema 5.1.
Kunernueckue u
TEPMOJUHAMUYECKHU
€ 3aKOHOMEPHOCTH
MPOTEKaHUS
XAMUYECKUX
peakuuii

OcHoBHOe coep:kanue

TeopeTnueckoe odyueHue

Xumnueckue peakuuu. Kinaccudukanus XuMU4ecKkux peakiuii: mo ¢azoBoMy coctaBy (TOMOT€HHbIE U
reTepOreHHbIE), 110 UCIOIb30BAHUIO KaTaau3aTopa (KaTaJIuTUYECKUE U HEKaTaTUTHUECKUE).

CKOpoOCTb peakliuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAaKTOPOB: IPUPOABI pEarupyroliyux BELUIECTB,
KOHIIEHTPAIMK PEarnupyrolnX BEIEecTB, Temueparypsl (mpaBwio Bant-I'odda), miomanan peakiunoHHOH
IIOBEPXHOCTHU, HAJIMYMSA Karanuzaropa. Posb kaTann3aropoB B IPUPOIE U IPOMBILUIEHHOM IIPOU3BOJCTBE.
OHeprus akTuBaluu. AKTUBUPOBaHHBIN KoMILieke. Karanuzaropsl u karanus. Poib karanu3aTtopos B
IPUPOJIE U IPOMBILIIIEHHOM ITpou3BojicTBe. Kitaccudukaus XuMHuecKux peakimii: o TemIoBoMy

3 dexty (K30TepMUIECKHEe, YHIOTEPMUIECKHE), 10 00paTuMocTu (0OpaTuMbie M HEOOPATHUMEIE).
TenunoBsle 3 dexTsl xumuueckux peakuuid. Tepmoxumudeckue ypaBHeHHs.. OOpaTUMOCTh peakLui.
XUMHYECKOE PABHOBECHE U €T0 CMEICHHE MO ICHCTBUEM Pa3IMIHBIX (PAaKTOPOB (KOHIEHTPAIIHS
pEeareHToB UM MPOAYKTOB PEAKLIUH, JaBJICHUE, TEMIIEPATypa) AJIs CO3aHuUs ONTUMAIIBHBIX YCIOBUM
IPOTEKAaHUSI XUMUYECKUX MPOLIECCOB.

[TousiTue 06 sHTaNBNMK U 3HTponUH. DHeprus [n60ca. 3akon ['ecca u cneactBus u3 Hero. Ponp
CMELIEHUS PaBHOBECHs B TEXHOJIOrM4ecKux npoueccax. I Tpunnun Jlelllarense. BimsiHue pa3nnaHbIx
(bakTOpOB Ha U3MEHEHHE PAaBHOBECHS XMMUYECKUX PEeaKUi. 3aKOH JEHCTBYIOIMX MacCc U KOHCTaHTa
XUMHYECKOT0 paBHOBECHS. PacueTsl paBHOBECHBIX KOHIIEHTPALMl pearupyomnx BeIIeCcTB U IPOAYKTOB
peakuuii. Pacuetsl TeroBoro 3¢ dekra peakuuu. Penenne npakTHKO-OpMEHTUPOBAHHBIX 33/1aHUI Ha
npuMmeHenue npunuumna Jle-Illarense Ay HaX0XKIEHUS HAIIPaBJICHUs CMEIIEHNS PaBHOBECHSI XUMUYECKON
peaxiy U aHaau3 GakTopoB, BIMSIOIIMX HA CMEIICHHE XUMHUYECKOI0 paBHOBECHUS
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IIpakTuyeckoe 3ansaTue Ne 39 PacyeTbl paBHOBeCHBIX KOHIEHTPAIUI pearupyrouux BeuecTs 1
NPOAYKTOB peakuuii. Pacuers! TenioBoro 3¢ ¢gexra peakunu

OK 01
OK 02
JIPS, JIPS,
JIP9, JIP10

Pazgea 6./IucnepcHblie cucremMbl

Tema 6.1.
HucnepcHsle
CUCTEMBI U (PaKTOPBI
UX YCTOWYMBOCTHU

OcHoBHOe coiepkaHmne

Teopernueckoe o0yueHue

JucnepcuHeie cuctemsl. Komtonansle cucreMsl. ICTUHHBIE PaCTBOPBI.

PactBopenue kak Gpuznko-xumMudeckuii nmporecc. PactBopsl. CriocoObl MPUTOTOBICHUS PACTBOPOB.
PactBoprMocTs. MaccoBas 1011 pacCTBOPEHHOTIO BelecTsa. [IpenenbHo 1omycTUMbIE KOHIEHTPALMU U UX
HCIIOJIb30BaHME B OLIEHKE dKoJIornyeckor 6e3onacHocT.Kinaccudukanus [ucnepcHbIX CUCTEM 10

N| N O O

OK 01
OK 02
JIPS, JIPS,
JIP9, JIP10




cocraBy. CtpoeHue u (pakTopbl YCTOWYUBOCTH JTUCTICPCHBIX CHCTeM. Pacrio3HaBaHNE HCTUHHBIX
pPacTBOPOB, KOJUIOMIHBIX PACTBOPOB U IpybonucnepcHbix cucteM. CtpoeHue muiiesuibl. PaccenBanue
CBETA MPHU MPOXOKICHUH CBETOBOTO IMyYKa Yepe3 ONTHYECKH HEOTHOPOIHYIO cpeny (dddekra Tunmamns).

IIpakTnueckoe 3ansitue Ne 40 PacTBopbl. Crioco0bI IPUTOTOBJIEHUSI PACTBOPOB 2
IIpakTyeckoe 3ansaTue Ne 41 Pemienne 3a1a4 Ha NPUTOTOBJIeHHE PACTBOPOB. 2
Pasnen 7.KayecTBeHHbIe peaKkiuu 00HAPYKEHHUSI HEOPTAHMYECKUX H OPraHUYeCKUX BellecTB 6
Tema 7.1. OcHOBHOE coiep:kaHue 4 OK 01
OOHapy>xeHue OK 02
HeOpraHWHeCKHX Teopernueckoe o0yueHue JIP5, JIPS,
KaTHOHOB 1 KauecTBeHHbIE XMMUYECKUE PEAKIH, XapaKTepHbIe /Ul 00HAPY>KEHHUsI HEOPraHMUECKUX BEIIECTB 2 JIP9, JIP10
aHHOHOB. (katroHOB 1 aHMOHOB). CoCTaBIIeHUE YpaBHEHHH peakiuii oOHapykeHns katnoHoB [-VI rpynm u
Obnapyxetne AQHHOHOB, B T.4. B MOJICKYJIIPHOM U HOHHOM (hopmax. Peakunun oOHapyKeHUsI HEOpraHUYECKUX BEIECTB B
OpraHMHYCCKuX peaTbHBIX 00BEKTAX OKPYKAIoLIEH cpebl. KauecTBeHHbIE XUMUYECKUE PEAKIIMH, XapaKTEPHBIE JUIS
BCILCCTB OTACTBHBIX | oGHapyskeHus OTENBHBIX KIIACCOB OPraHUYECKMX COEIMHEHMIA: (PEHOTIOB, allberU/I0B, Kpaxmala,
KIaccos ¢ YKCYCHOHM KHCIIOTBI, aMHHOKHUCIIOT U Jip. JleHaryparus OeJIKOB IpH HAarpeBaHUH, IBETHBIC PEaKIIUU
MCIOJIP30BAHNCM 6enkoB. CocTaBleHNE KaYeCTBEHHBIX peakiuil 0OHapy>KEHHsI OpraHUYECKUX COCAMHEHUHN OT/IEIbHBIX
Ka4eCTBEHHEIX KITACCOR
peaKiiiu IIpakTyeckoe 3ansaTHe Ne 42 PemieHne NpaKTHKO- OPMEHTHPOBAHHBIX 3aJaHHE HA O0HapYyKeHHUe 2
HEOPraHu4eCKUX KATHOHOB U AHMOHOB
IIpakTyeckoe 3ansaTHe Ne 43 PemieHne NpaKTHKO- OPMEHTHPOBAHHBIX 32JaHHE HA O0HaApYKeHHUe 2
OpPraHu4yecKHUX BellecTB OT/eJbHbIX KJIACCOB
IIpodeccuonabHO-OpHEHTHPOBAHHOE COAepPKaHUe (coiepKaHue NPUKJIATHOTO MOLYJI) 28
Pasnen 8.Xumus B ObITY M NIPON3BOACTBEHHOM AeATEIbLHOCTH YeT0BEKA 4
Tema 8.1. OcHoBHOe coep:xanue 4 OK 01
Xumus B ObITY U OK 02
NPOU3BOACTBEHHOT Teopernueckoe o0yuyeHue 2 OK 04
ACATEILHOCTH DKoornyeckas 6e30MacHOCTb MOCIIECTBHIT OBITOBOM M MPON3BOICTBEHHOM JIEATEILHOCTH YelIOBEKa, 2 OK 07
Henobeka CBsI3aHHasl ¢ IepepaboOTKOM BELIECTB H%){ 4‘2P
IIpakTuyeckoe 3ansaTue Ne 44 Xumus B ObITY M IPOU3BOACTBEHHOM AeATeJbHOCTH. OCHOBHBbIE 2 JJ}PS ’ J;Pil;b
b

TPYNIbI JIEKAPCTBEHHBIX NPENapaToB




OCHOBHBIE TPYIIIIHI JIEKAPCTBEHHBIX MIPEMapaToB. JKOJIOTHYECKas 0€30MaCHOCTh MOCIEICTBUN OBITOBOM 1 | 2

IIPOM3BOCTBEHHOM 1eATEIbHOCTH YeJIOBEeKa, CBA3aHHAs ¢ epepabOTKON BEIIECTB; MOUCK U aHAIH3

XUMHUYECKON HHPOPMAIIMY U3 Pa3IMYHBIX UICTOYHUKOB (HayYHAsl U y9eOHO-HAyIHAs TUTEpaTypa, CPEICTBA

MaccoBoi nHpopmauuu, cetb Matepuet u npyrue). [lonumepsl B MeIUIMHE.
Pasnen 9. UccnenoBanne u XuMu4YeCKHii aHAIH3 00beKTOB OMochepbl 24
Tema 9.1.0cHOBEI OcHOBHOE cojiep:KkaHue 4 OK 01
nabopaTropHOi [1K1.2
NPAKTHKH B TeopeTnueckoe o0yueHue 2 JIPS, JIPS,
MPO(eCCHORANBHEIX JlaboparopHas nmocyaa u XumMuueckre peakTuBbl. OcHOBHBIE TabopaTtopHble onepanuu. JlabopatopHoe 2 P9, JIP10
naboparopusx obopynoBanue. TexHnka 6€30MaCHOCTH U TIpaBHIa paboTH (oBefeHus) B 1adoparopun. O6paboTka

JAHHBIX, aHAJIM3 U OLIEHKA UX JOCTOBEPHOCTH (BBIYMCIECHUE CPEHETO 3HAYCHUS IKCIIEPUMEHTATbHBIX

TaHHBIX, TorpenrHocTH ). [IpencraBieHne pe3yapTaToB SKCIIEPUMEHTA B pa3nudHoi Gpopme (Tabmnwmia,

rpaduk, OTYET, JOKIAJ, TPE3CHTAIIHS).

IMpakTuyeckoe 3anaTue Ne 45 Peienne 3a1a4 Ha BHIX0/ NPOAYKTOB PeaKIIUH 2
Tema OcHOBHOE coiep:kaHue 4 OK 01
9.2Xumnueckuit OK 02
AHATH3 TTPOG BOTEI Teopernueckoe o0yueHue 2 OK 07

Knaccudukarus npo6 BozbI 0 BUAY U HA3HAYEHUIO, HCXO/IS U3 €€ XMMHUYECKOTO COCTaBa. 2 IIK1.2

OpraHosienTU4ecKue CBOMCTBA (3arax, MpO3pavyHOCTh, IBETHOCTh, MyTHOCTH) BOJIbI. KuCIO0THOCTD 1

HIeI0YHOCTH BOJIBL.pH cpesbl M METONBI €€ onpeeNieHusl.

IpakTuyeckoe 3anaTue Ne 46 Cniocodbl BhIpaskeHne KOHIEHTPaluu pacTBopoB. [Ipurorosienue 2

Ae3UH(PUIMPYIOIINX PACTBOPOB
Tema 9.3 OcHoOBHOe cojiepkaHmne 4 OK 01
KecTkoCTh BOIBI: OK 02
BULITBI, CIIOCOOB TeopeTnueckoe o0yueHue 2 MK 3.2
yCTpaHCHNA JKecTKoCTh BOJIBI M1 METOJIBI €€ ONpe/IeiIeHNs. BiausHue sxecTKoM BOJIbI Ha opranu3M. CyITHOCTh METOAa 2 Jjgg > JJ}IE?’O

)

TUTPOBaHUsA. BUIbI 5KeCTKOCTH BOABI (BpEMEHHAs U NMOCTOsIHHAS ). ZKeCTKOCTh BO/IbI KaK MpUYMHA
BBITIAZICHUST OCAIKOB HJIM 00pa30BaHUS COJICOTIOKEHUH, MMEIOIINX MECTO B OBITY M Ha
npou3BojicTBe.CoCTaB COJe, BEI3BIBAIOIINX KECTKOCTh BOJIbI. XUMHYECKHUE MPOIECCHI, YCTPAHSIIOIIUE
JKECTKOCTh BOJIbl. YPABHEHUSI XUMUYECKUX PEAKLIUH, HUTFOCTPUPYIOLIUX MTPOLECCHI, TPOUCXOISIIUE TTPU
YCTpaHEHUH KECTKOCTH. YCTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMU U XUMUYECKUMH CIIOCOO0aMHU.
CriocoObl yCTpaHEHHUs TOCTOSTHHOM KECTKOCTH.




HpaKaneCRoe 3ansaTue Ne 47 Xumndeckue nmpoueccol, yCTPAaHAKIIHUE ) KECTKOCTH BOAbI

2
Tema 9. 4 OcHOBHOE cojiep:kaHue 4 OK 01
XUMHUYECKUU OK 02
KOHTPOJb KA4eCTBA TeopeTnueckoe o0yueHue 2 OK 07
IPOAYKTOB MUTAHUA | K agecTReHHBIH XMMHUUECKHIT COCTAB MPOAYKTOB IUTaHuA. BermecTsa, hanscuduupyomye mpogyKThl 2 IIK 3.2
MUTaHUS, U BEILIECTBA, 3arPsA3HSIONIME TPOAYKThI MUTaHUsl. OnpeaeieHue 3arpa3HsIOINX XUMUYECKUX JIPS, JIPS,
BEIIECTB B MPOAYKTaX MUTAHUSs, ONPEJICIICHUE BEIIECTB, HE 3aBJICHHBIX B COCTaBE MMPOAYKTOB ITUTAHMUSL. P9, JIP10
IIpakTuyeckoe 3ansaTue Ne 48 Opranndeckre U HEOPraHUYECKHUE BEIIECTBA, BXOAIINE B COCTaB 2
MPOAYKTOB MUTAHUS
Tema 9.5 OGuue OcHoBHOe cojiepkaHmne 4 OK 01
3aKOHOMEPHOCTHU OK 02
0GMeHa BEmECTB U TeopeTnueckoe o0yueHue 2 OK 07
EEEDILITE OOMeH BelecTB Kak BayKHEHIee CBOMCTBO KUBoW MaTepru. OOMEH BEIIECTB Kak 00CCIICUCHHE 2 IIK'3.2
OpPTaHN3ME HCIOBCKA | 1o crogncTBA BHYTPEHHEH Cpe/ibl opranusMa (roMeocTasa), JlBe cTopoHsl o6MeHa BemmecTs. IIpespainenne JIPS, JIPS,
XUMHUYECKOI 3Hepruu B opranusme. Metozasl nzyueHusi. OKucIuTenbHbIe IPOIECChl KaK OCHOBHOMW MyTh JIP9, JIP10
OCBOOOKICHHSI MOTCHIIMATLHOW XUMHUYECKOH dHeprun. OCOOCHHOCTH OMOIOTHYECKOTO OKUCIICHHUS.
TkaHeBOE JbIXaHUE.
IIpakTuyeckoe 3ansaTue Ne 49 A eHosunTpudocdar kak yHuBepcaabHbI UCTOYHUK SHEPTUH, 2
o0ecrnevnBaIni TPOIECCH Ku3HeAesTenbHoCTH. [ uaponus u pecunre3 AT®. BospactHbie
ocobeHHOcTH 0OMeHa BerecTB. OOMEH BEIeCTB Kak eArHas cucTeMa npoiieccoB. MHTerpaius oOMena
VIJIEBOJIOB, OEJIKOB U )KMPOB B OPraHU3ME YeJIOBEKa
Tema 9.6 OcHoOBHOE coaep:kaHue 4 OK 01
buonornueckun OK 02
e TeopeTnueckoe o0yueHue 2 0K 07
COCAMHCHHA ®epmenThl. Butamunsbl. [opmonsl. JlekapcTBa. Xumuueckue U pu3nyeckrue CBOMCcTBa. 3HAYMMOCTh 2 IIK 3.2
OMOJOTMYECKH aKTHBHBIX BEIIECTB JJIsl YeJIOBEKA. JIPS, JIPS,
IIpakTuyeckoe 3ansaTue Ne S0 @epMeHTH, BUTAMUHBL, TOPMOHBIL. bronorudeckas poias. @epMeHTHI 2 JIP9, JIP10
OHMOJIOTHYECKOTO OKUCIICHHSI M X (PYHKIIMOHUPOBAHKE B JBIXaTEIHHOU IEITH.
IIpomeskyTOUHAsI aTTECTALMA MO JMCUMILINHE (AK3aMeH) 18
Bcero 180




3. Ycii0Bus peajin3anuy NporpaMmmsbl 001eo0pa3oBaTe/ibHOM JUCHUIIJINHbBI
3.1. Tpeﬁonamm K MUHUMAJIBHOMY MAaT€pPUAJBbHO-TEXHUIECCKOMY odecrevyeHuIo

Jna peanuzauuy nporpaMmbl AUCHMIUIMHBL JOJDKHBI OBITH MPEAYCMOTPEHBI CIENYIOIINE
CHeIMANIbHBIC IOMEIICHUS: YUeOHbIN KAOMHET XUMHH U/UIH Y4eOHON XUMUYECKOH J1abopaTopuu.

O0opynoBaHHe Yy4eOHOro Ka0uHeTa (HAIVISIHbIE MOCOOMS): HAOOPHI MIAPOCTEPIKHEBBIX
MOJIeNIel MOJIEKYJ, MOAEIN KPUCTAJUIMYECKUX PEIIETOK, KOJUIEKIIMH MPOCTHIX U CIOXKHBIX BELIECTB
W/WIM KOJUIEKIIMM TOJMMEpOB; KOJUIEKIMS TOPHBIX MOPOJI U MHUHepasoB, Tabnuia MeHJeneesa,
y4eOHbIe GUIBbMBI, IU(PPOBBIE 00pa30BaTEIBHBIC PECYPCHI.

TexHnuyeckue cpeacTsa o0yuyeHHsi: KOMIIBIOTEP C YCTPONCTBAMH BOCIIPOU3BE/ICHUS 3BYKa,
IIPUHTEP, MYJIBTUMEAUA-IIPOEKTOP C AKPaHOM, MYJIbTUMEAMIHAS J0CKa, yKa3Ka-Ipe3eHTep AJis
IIpe3eHTalUH.

Oo6opynoBanue Jiaboparopuu U padovYuxX MecT JIadOpPaTOPMU: MEH3YPKU, MHUICTKHU-
KamneJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbl, IPEIMETHBIE U TIOKPOBHBIE CTEKJIA, IUTAHIIETHI IS
KalelbHBIX peakiuii, puabTpoBasibHas Oymara, MpPOMBIBAJIKH, CTEKIISIHHbIE MPOOUPKHU, PE3UHOBBIC
npoOku, QoHapHKu, HAOOP PEAKTHBOB, CTEKJISHHBIC MAJIOYKH, IITATUBBI IS IMPOOHPOK;MEpHbBIE
UWIMH]IPBI, BOPOHKU CTEKIISTHHBIE, BOPOHKH JIeIUTeNbHbIe nunuHapudeckue (50-100 mut), cTynku ¢
nectukoM, (appopoBbie YalllKH, MUHLETHI, GUIBTPbI OyMaxkHbIe, BaTa, Mapiisi, 4acOBHIE CTEKIIA,
ANIEKTPOIUTUTKHU, TaOOPaTOPHBIE MITATUBBI, CIIUPTOBBIE TOPENIKH, CHHYKH, TPUOOp s MOTydeHUs
ra3oB (WM MPOOUpPKa C Ta300TBOIHOM TPYOKOI), IepiKaTesn I MPOOUPOK, CKISTHKH JUISI XPAaHCHUS
PEaKTHBOB, pa3/aToyHbie JOTKW; xumudeckue crtakaubl (50, 100 u 200 mun);mmarenu; TUHIETHI;
TUTEJbHBIC UMb, CEKYHIOMEPHI (TaliMephl), MepHbIe pooupku (Ha 10—20 mi1) 1 MepHBIE KOJOBI
(25, 50, 100 u 200 mu1), BoastHAst OaHs (MIJIM TEPMOCTAT), CTEKIISTHHBIC MAJIOUYKH; KOHUYECKHE KOJIOBI
s tutpoBanus (50 u 100 mi); MHIWKATOpPHBIE TOJNOCKU A omperdeneHuss pH u crangaptHas
WHJMKAaTOpHAas I1IKaJlia; YHUBEPCAIbHBIM MHAUKATOp; nuneTku Ha 1, 10, 50 ma (wnu mo3atops! Ha 1,
5 u 10 mu), GropeTkH Ui TUTPOBaHUS, MeAULMHCKUe mmpuisl Ha 100—150 mu, maboparopHble
U/WIM aHaTTUTUYEeCKue Bechl, pH-MeTpbl, CymmiIbHbIN mKad, 1 Ip. JabopaTopHOe 000pyJ0BaHHE.

3.2. Uu¢popMannoHHOe obecrieyeHUue peaau3alii NPporpaMMbl

[lepeyeHb pEKOMEHAYEMBIX [E€YATHBIX W/MIU  DJIEKTPOHHBIX 00pa3oBaTeiIbHBIX U
MH(OPMAITMOHHBIX PECYPCOB.

OcHoBHbIE NeYaTHbIE H3TAHUA

1. Audunorenona, 1. B. Xumus: yd4eOHUK U IPAKTUKYM JIJISI CPEIHETO MPO(EeCcCHOHATHHOTO
obpazoBanus / 1. B. Audunorenosa, A. B. babkos, B. A. IlonkoB. — 2-¢ u31., UCIp. U JOM. —
Mocksa: Uznarenscro FOpaiT, 2022. — 291 c.

JlonoJIHUTe IbHbIe HCTOYHUKHU

1. Xumus. 10 kmacc. YromyOnénneiii yposenb : yueOnux/ B.B. Epemun, H.E. Ky3pmenko,
B.W. Tepenun, A.A. Jlpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.: [IpocBemenue, 2022. —
446, [2] c.: nm.

2. Xumusg. 11 xnacc. Yrmyonéunslii yposenb : yueOHux/ B.B. Epemun, H.E. Ky3pmenko,
A.A. lposnos, B.B. Jlyaun; noxg pen. B.B. Jlyauna. — M.: TIpocBemenue, 2022. — 478, [2] c.: ni.

3. YepnuxoBa H. 1O., Memepskoa E. B. Pemaem 3agaun mo XMMHM CaMOCTOSTENBHO:
yuebnoe nocobue / H. FO. Yepnukosa, E. B. MemepsikoBa — Canxrt-IletepOypr: Jlanp, 2022. —
328 c.

4. PesnukoB B. A. COOpHUK yNpa)KHEHMH W 3a/lad 10 OPraHUYECKOW XUMHUHU: y4eOHOe
nocobwue / B.A. PesankoB — Cankr-IlerepOypr: Jlanb, 2021. — 226 c.



5. Kanyctuna A. A., Xansuenko U. I, JIubano B. B. O0mas u Heoprannyeckass XuMus.
[Ipaktukym / A. A. Kanyctuna, U. I. Xansuenko, B.B. JIubanoB— Cankr-IlerepOypr: Jlans, 2020.
—152c.

HNHuTepHeT-pecypcesl

1. hvsh.ru — XKypnan «XuMust B IKOJIE».

2. https://postnauka.ru/themes/chemistry — nekumm mo xumum Ha caiite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/) HaydHo-momy/sipHbIii MPOEKT «DIEMEHTHI OOJBIION
Hayku» (pu3uka, XMMHUs, MareMaTuka, aCTPOHOMMSI, HayKH O KU3HH, Hayku o 3emuie). HoBoctu
HayKH, KHUTH, HayYHO-TIOMYJISIPHbIE CTaTbU, JIEKIHH, SHIIUKIONEAHH.

3. http://gotourl.ru/4783 (http://potential.org.ru/) Caiit HayuHO-TIOMYJISIPHOTO >KypHAIa
«ITorenuuam». Xypnan uznaéres ¢ 2005 r., ¢ 2011 . — pasznen «Xumusn».

4. http://gotourl.ru/4785 (http://www.hij.ru/) CaiitT Hay4HO-mONMYJISIPHOTO XKypHaia «XUMHUS
u xu3HbY. XKypHan uzgaéres ¢ 1965 .

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTkpsiTasi 3JIE€KTpOHHAS
oubnmuorexka xummudeckoro mopraira «Chemnet», comepxuT ydeOHble U HH(DOPMALMOHHBIE
Marepuanbl A IIKOJIBHUKOB M yuuTedeil. B Hell MoxHO HalWTH y4yeOHUKH MO oOmed u

HEOPraHWYECKOM XHMHH, OpPraHHMYEeCKOM XUMHH, MyJIbTHUMEIUaMaTepHalibl, a TakkKe 3aJadu
XUMHYCCKUX OJIMMIINAJ] C pCHICHUAMU, 3aJa4U BCTYIIUTCIbHBIX 9K3aMCHOB IJIA a6I/ITypI/ICHTOB.

6.  http://gotourl.ru/4787  (http://www.chem.msu.ru/rus/olimp/)  WudopmaimoHHbie
Marepuasibl 00 onuMmnuanax: MockoBckoil Topoackor, Bceepoccuiickoit, MeHeneeBcko,

MexayHnaponHoi. [IpuBeneHs! 3a1auu TEOPETUYECKUX M AKCIIEPUMEHTAIBHBIX TYPOB, MOAPOOHBIC
peleHust, CIucku u ¢ortorpaduu nodeauTenei.

7. http://gotourl.ru/7179  (http://chem.dist. mosolymp.ru/) CuctemMa AUCTAHIIHOHHOTO
oOydeHusi, HallpaBJICHHAsl B MEPBYIO O4Yepe/lb Ha MOATOTOBKY K OJUMIIMAZAaM BCEX YPOBHEH — OT
HIKOJIBHBIX 10 MexayHaponHoi. CaiiT conepKUT OrpOMHOE KOJIMYECTBO 3aj1ad, CrpyNIUPOBAaHHBIX
Kak Mo TemaM, Tak M 1o onumnuagam. Ilo BceM OCHOBHBIM pazjenaM XHUMHU HpUBEIEH

TEOPETUUYECKUI MaTepHuall U pa300paHbl pelIeHNs TUIIOBBIX 3a/1a4.
8. http://gotourl.ru/4789 (http://www.nanometer.ru/) Tlopranx MmO HAHOTEXHOJOTHSM.
OcHoBHas 11e71b — pa3BUTHE 00pa30BaHUs B 00J1aCTH HAHOTEXHOJIOTHH M MOJATOTOBKA K MHTEPHET-

OJIUMITHAJIE TT0 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/) Hanéxuast cipaBouHass HHGOpPMAIHS O
XMMHUYECKHUX 3JIEMEHTAX U MX CBOMCTBAX (HA aHIIMICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3piunblii caldlT O CBOMCTBaX
XUMHUYECKHX DIIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekxommepueckuii calT oOHIaiH-
o0pa3oBaHMsl, COACPKHUT MHOTO HHTEPECHBIX 00pa30BaTEIbHBIX KYypCOB M BHIACOJNCKIIUI IS

IIKOJIbHUKOB, CTY/IEHTOB U yuuTesieil. ECTh HECKOIBKO KYPCOB 110 XUMHH.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiit Chemical AbstractService — cambiii
ABTOPUTETHBIN B MUPE XUMHH HH()OPMAITHOHHBIN HHTEPHET-PECypC (CAMT IUIaTHBIN).

13. http://www.organic-chemistry.org/ Tlopran mo OpraHWYecKOW XMMHU Ha AHIJIUHCKOM

SI3BIKE.
14. http://www.xumuk.ru CaiiT 0 XUMHH: KIACCUYECKUE YYCOHHKH, CIIPABOYHHKH,

SHIUKJIONENY, TOUCK OPraHWYEeCKUX M HEOPraHWYeCKUX pEakKIui, COCTABICHUE YpaBHCHUM
peaKkuuii.
15. http://orgchemlab.com/ Caiit, mocBSMEHHBIH TPaKTHYECKOM paboTe
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA
OBIIEOBPA3OBATEJIbHOM JUCIUITIJIMHBI

KoHTposb 1 onieHKa pe3ynbTaroB 00y4eHHUsl OCYIIECTBISIOTCS MPETOIaBaTeIeM B MPOLEcce
MPOBEJICHHUS TPAKTHUYECKUX 3aHSITHA, TECTUPOBAaHWsS, a TaKKe BBITIOJHEHHS OOYYarOIIMMHUCS
WHIVUBUAYATbHBIX 3a0aHUl. Pe3ynbrarel 00y4deHusl ONPeNesatoT, YTO 00yYaroIIuecs T0JDKHBI 3HATD,
MMOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUN U3yUEHUS AUCIUILITHHBIL.

Jns dbopmupoBaHus, KOHTPOJIA M OLIGHKH PE3YyIbTaTOB OCBOEHUS Y4eOHOI IUCIUIUIMHBI
UCIIONIb3YETCSl CUCTEMa OLIEHOYHBIX MEPOIPHUATHH, MpeICTaBIAomas co00i KOMIUIEKC YYeOHBIX
MEPOIPUATHI, COITIACOBAHHBIX C pe3yibraTaMu 00yudeHus u copmynupoBaHHbix ¢ yuetom OI'OC
COO (mpeametnsie pe3ynbrars 1o aucturuae) u @IrOC CIIO.

Oo6mas/ npogeccuoHaabLHast Pazjnen/Tema THun oeHOYHbIX MepONPUATHIA
KOMITETeH U

OK 01 Paznen 1 Temsr 1.1, 1.2, Paznen 2 | TectupoBanue, 3ajaHus Ha
Temsr 2.1,2.2, Paznen 3 Tembr YCTaHOBJICHUE
3.1,3.2, MPUHAICKHOCTH COSTMHCHHUH K
3.3. Pa3nen 4 Tembl OIpe/IeJICHHBIM KJlaccaM U
41,42434.4,4546,4.7,4.8,4.9 rpynmam pacyeTsl 1O
,4.10, XUMHYECKUM (popMyram,
4.11,4.12,4.13, Pa3nen 5 Tema
5.1,
Paznen 6 Tema 6.1, Pazgen 7,
TeMa

7.1, Pasnen 8 Tema 8.1, pazgen 9
Tema 9.1,9.2,9.3,9.4,9.5,9.6

OK 02 Paznen 1 Temer 1.1, 1.2, Pazaen 2 | BeinonHeHne MpakTHYECKUX
Temsl 2.1,2.2, Paznen 3 Temsl 3aJlaHU NPOBEICHUE PACUETOB
3.1,3.2, 10 XUMUYECKUM (opMysiaM U
3.3. Pa3nen 4 Tembl YPaBHEHUSM
4142434.4,4546,4.7,4.84.9
,4.10,
4.11,4.12,4.13, Pa3nen 5 tema
5.1,
Pazgen 6 rema 6.1, Pasgen 7,
TeMa

7.1, Paznen 8 Tema 8.1, paznen 9
Tema 9.1,9.2,9.3,9.4,9.5,9.6

OK 04 Paznen 8 Tema 8.1, paznen 9 Co3naHnue Kelcos,
Tema9.2, BBICTYILUICHHE C IOKJIaJdaMu
9.49.5

OK 07 Pasnen 8 Tema 8.1, pasnen 9 BricTynnenue ¢ gokiagamu
Tema ,CO37IaHUE MPE3EHTALUN U
9.2,94,95 OyKJIETOB

OK 01, OKO0.2 DK3aMeH

IIK 1.2 Pasznen 1 Temsr 1.1, 1.2, Pa3nen 2 | -oueHka pe3ysnbTaToB yCTHBIX

IK 3.1 Tewmsr 2.1,2.2, Pazaen 3 Tembl OTBETOB -OII€HKA PE3yJbTaTOB

IIK 4.2 3.1,3.2, BBIIIOJIHEHUS CAMOCTOSITEILHON
3.3. Paznen 4 Temnl (BHEAYTUTOPHOM) pabOTHI -

41,42434.4,4546,4.7,4.84.9 omeHka pe3yabTaToB




,4.10,

4.11,4.12,4.13, Pa3znen 5 Tema
5.1,

Pazgen 6 Tema 6.1, Pazgen 7,
TeMa

7.1, Paznen 8 Tema 8.1, paznen 9
Tema 9.1,9.2,9.3,9.4,9.5,9.6

MACEMEHHBIX pa0oT -OlleHKa
PE3yIIBTaTOB KOHTPOJIBHBIX
paboT -OIIeHKa pe3yJIbTaToB
MMCBMEHHOTO orpoca B popme
TECTUPOBAHUS -OlIEHKA
BBITTOJTHEHHS 33JITAHHIA BO BPEMsI
MPAKTUYECKUX 3AHATUN
nuddepeHIMpOBaHHBIN 3aUeT.

JIPS, JIPS, JIPY, JIP10

Pasnmen 1 Temsr 1.1, 1.2, Pazgen 2
Temnr 2.1,2.2, Paznen 3 Temsl
3.1,3.2,

3.3. Pasnen 4 Tembl
41,4.24.3,4.4,454.6,4.7,4.8,4.9
,4.10,

4.11,4.12,4.13, Paznen 5 tema
51,

Pazgen 6 rema 6.1, Pasgen 7,
TeMa

7.1, Paznen 8 Tema 8.1, paznen 9
Tema 9.1,9.2,9.3,9.4,9.5,9.6

DKCHepTHOE HAOJIOICHUE




