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1. O0masi xapakTepucTHKA padoyeil mporpaMMbl 00111e00pa30BaTeIbLHOI U CHUTITHHBI
«XuMHD

1.1. MecTo nucuMIUIMHBI B CTPYKTYpe OCHOBHOH NpodeccHoHANIbHOI 00pa3oBaTeIbHOM
NPOrpaMMbl

OOmeoOpa3zoBarenbHas  AUCHUINIMHA — «XUMHs»  sBIsS€TCSl  00s3aTeNIbHOM  4acTbiO
oOmieoOpa3oBarebHOTO  IHMKJIA 00pa3oBaTesnbHOM mporpamMmmbel B cootBerctBHM ¢ PI'OC
cnenuanbHocTr 53.02.01 My3bikansHOE 00pa3oBaHUE.

1.2. Heau 1 miianHupyemMblie pe3yabTaThbl 0CBOCHUS IUCIUIIIUHbI

1.2.1. llesu u 3a0a49u TUCHUILJIHHBI

DOopMHUpPOBAaHUE Yy CTYIEHTOB IPEACTABICHUSA O XMMMYECKOW COCTaBISAIOIIEH €CTECTBEHHO-
HAayYyHOW KapTUHBI MHpa KaK OCHOBBI IPUHSATHS PEIIEHUN B XKU3HEHHBIX U MPOU3BOACTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOIO ITIOBEICHUS B IPUPOJHOM Cpeae.

3agayu AUCHHUILINHBI:

1) chopmupoBaTh MOHUMAaHUE 3aKOHOMEPHOCTEH TMPOTEKAHHS XUMHYECKUX IPOIIECCOB U
ABJICHUM B OKPYXKAKOIIEW cpene, LEJIOCTHOM HaydHOM KApTUHBI MHUpPA, B3aHMOCBS3H
€CTECTBCHHBIX HAYK;

2) pa3BHBaThb YMCHUs COCTaBIISITH (OPMYJIbI HEOPraHUYECKHMX W OPraHMYECKHX BEILIECTB,
YPaBHEHHUSI XMMHUYECKHX pPEaKUui, OOBSCHITh MX CMBICI, MHTEPIPETHPOBATH PE3YJIbTATHI
XUMHUUYECKHUX IKCIIEPUMEHTOB;

3) chopmupoBaTh HaBBIKM TPOBEACHUS MPOCTEHIIMX XHMHUYECKHX OKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHUM ¢ CcOOMIOIEHUeM TMpaBWJl 0e30MacHoro oOpallieHHus ¢ BellecTBaMH |
1a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BHBaTh YMCHHUS HCIIOJIb30BaTh MH(OPMAIMIO XMMHYECKOTO XapaKTepa W3 pa3IudHBIX
HCTOYHUKOB;

5) chopmupoBaTh yMEHUsI POrHO3UPOBATH IMOCICICTBHS CBOCH AEATEIBHOCTH U XMMHYECKUX
IPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MTPOLIECCOB;

6) cdopMupoBaTH NOHUMAHKE 3HAYMMOCTH JOCTHIKEHUH XUMUYIECKOW HAYKU U TEXHOJIOTHIl JUIsI

Pa3BUTHS COLIMATBHOM U IPOU3BOJICTBEHHOM cdep.



1.2.2. Tlnanupyemble pe3yJbTaThl 0CBOCHHs 00111e00pa3oBaTe/bHON JMCHUILIMHBI B c00TBeTcTBHM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco6oe 3HaueHKEe TucuUILInHa uMeeT pu popmupoBanuu u pazputur OK 01, OK 02, OK 04, OK 07 u I1K 4.4

00IIMe KOMIIETEHIINH

Ilnanupyemble pe3yJbTaThl 0CBOCHHS IMCIHMILIHHBI

O6mue!

JuCcnHIUIHAAPHbIE?

OK 01. Bribupats
CIOCOOBI pelIeHus
3a1a4
npo¢heCCUOHATBHOM
JeATEILHOCTH
MPUMECHHUTCIIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu Tpya0BOro BOCHUTAHMS:

- TOTOBHOCTh K TPYAY, OCO3HAaHHE LIEHHOCTH MAacTepCTBa,
Tpynonooue;

- TOTOBHOCTh K aKTUBHON ACATCIBbHOCTHU TEXHOJOTHYECKOHN U
COIMAILHOW HAMPAaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH,
IJIaHUPOBATH u CaMOCTOATCIBbHO BBIIIOJHATH TaKyro
JeSITeITbHOCTD;

- WHTEpeC K pa3NIu4HbIM cdepaM TpoQecCHOHATEHON
JeSITeTBHOCTH,

Osaanenne YHHBEPCAJIbHBIMH
NM03HABATEJIbHBIMH AeHCTBUSIMH:

a) 0a30BbIe JOrHYeCKHe JIeHCTBUS.

- CaMOCTOATEILHO (OPMYIHPOBATh U AKTYaIU3UPOBAThH
po0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIUBAThH CyHIeCTBeHHLIﬁ MpU3HAK UK OCHOBAHUSA I
CpaBHEHUsI, KjacCu(GUKAIMK U 0000IICHHUS;

- OTpEeNeNATh IeNd NeATEIbHOCTH, 3a/laBaTh MapaMeTphl H
KPUTEPHH UX JOCTIDKCHIS,

y4eOHbIMHU

- BBISABIIATH 3aKOHOMEPHOCTH u MMpOTUBOpCHUUA B
pacCMaTpruBACMBIX ABJICHUAX,

- BHOCUTL KOPPEKTUBBI B ACATCIbHOCTb, OILICHUBATH
COOTBETCTBUC PE3YJbTATOB LCJIAM, OLCHUBATL PUCKU
HOCHGHCTBI/Iﬁ JACATCIBbHOCTH,

- pasBuBaTrb KpPCAaTUBHOEC MBINIJICHUC TIpU PEHICHUU

YKU3HEHHBIX TPOOIeM
0) 0a30BbIE HCCJIEN0BATEILCKHE eHCTBUA:

IIP62. BmajgcHME  CHCTEMONH  XHMHUYCCKHUX  3HAHHWM, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIAraloIue MOHATHS (XUMUYECKUH DIIEMEHT, aTOM, 3JIEKTPOHHAs1 000JI0UKa aToMa, S-
, p-, d-3JeKTpoHHBIE  OpPOWTANM  aTOMOB, HOH,  MOJIEKyJa,  BaJE€HTHOCTb,
3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCJIECHUS, XUMHUUECKas CBs3b, MOJb, MOJISIpHAas Macca,
MOJISIPHBIA 00BEM, YITICPOMHBIA CKejeT, (YHKIMOHAJIbHAS TPYINa, PaguKall, H30MEpHs,
HU30MEPBI, TOMOJIOTUYECKHUM Psizl, TOMOJIOTH, YIJIEBOJOPObl, KUCIOPOA- U a30TCOAEpIKalIue
COCIMHEHMS, OMOJIOTHYECKH aKTHUBHBIC BemlecTBa (YTICBOIBI, JXKUPHI, OCNKH), MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE COEIMHEHUS, KPUCTAJUIMYECKas
pelIeTka, THIBI XHMHUYECKHUX pEaknuii (OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE, 3K30-U
SHIOTePMHUYECKHE, PEeaKIWd HOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOJIHTHI,
JJIEKTPOJIUTUYECKAs] JUCCOLMALUS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOM
peaxIyy, XUMHYECKOEe PAaBHOBECHE), TEOPHH W 3aKOHBI (TCOPHS XHUMHUYECKOTO CTPOCHHS
opranmueckux BemecTB A.M. bBytiepoBa, Teopusl 3JIEKTPOJUTHYECKOW JUCCOIMAIINH,
nepuoanueckuid 3akoH .M. MeHnpeneeBa, 3aKOH COXPAaHEHUS MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SA3BIK XUMUH, (PaKTOJIOTUIECKUE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJIYISHUN
1 0€30MacHOM HCTIOIb30BAHUK BKHEUIINX HEOPTAHMYECKUX M OPTaHWYECKUX BEIECTB B
OBITY U IPAKTUUECKOH IEeITETLHOCTH YeJIOBEKa;

IIP63. chopMIPOBAHHOCTH YMEHUI BBISBIATH XapaKTCpHbIC NMPU3HAKKA H B3aUMOCBS3b
HU3YUYEHHBIX TMOHSITHH, MPUMEHITh COOTBETCTBYIOLIME MOHSATHUS MPU ONMHUCAHWUU CTPOCHUS U
CBOICTB HEOPraHMYECKUX W OPraHUYeCKHX BEIIECTB M HUX MPEBpallleHU; BBISBIATH
B3aUMOCBSI3b  XMMHMYECKUX 3HAaHUH C TOHATUSAMU U  MPEACTABICHUSIMH  JIPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

[IP64. chopMHPOBAaHHOCTh YMEHHUH HCIOJB30BATH HAMMCHOBAHUS XUMHYCCKIX
COEAMHEHUN MEXyHAPOJHOTO COK3a TEOPETUYECKON M MPUKIIAIHON XUMUHU U TPUBUAIbHBIE
Ha3BaHWs BAXKHEHIIMX BEMIECTB (ITHUJICH, alleTWJICH, TAUIEepuH, (heHom, GopMalbaeTus,
YKCYCHasl KHCJIOTa, TJIMIMH, YrapHbIl Ta3, yrieKuciblil ra3, aMMHakK, TaileHas W3BECTb,

! VkasbIBaroTCS IMYHOCTHBIE M METANpeaMeTHbIe pesyibrathl 3 ®I'OC COO (B mocneaneit penakiuu ot 12.08.2022) B oTriarosisHoit hopme, GopMUpyeMbie 0611e00pa3oBaTebHOI

JIUCIUAIIINHON

2 I[I/ICI_II/IHJ'H/IHapHI)IC (HpeﬂMeTHLIe) PE3yJIbTAaThl YKa3bIBAOTCA B COOTBETCTBUU C MeTOﬂI/IKOﬁ npenoaaBaHusg JUCHUIIIIMHBI




- BJIAAETh HABBIKAMH  y4eOHO-HMCCIICAOBATENBCKOH U
MIPOEKTHOH JeATEIFHOCTH, HaBBIKAMHU Pa3peIIeHHs IpodIeM;
- BBISIBIISITh MIPUYUHHO-CIIEICTBEHHBIE CBSI3H u
aKTyalIM3UpOBaTh 3a/1a4y, BBIABUraTh THIIOTE3Y €€ PEIICHUs,
HaXOAWTh  apryMEHThl AN JOKa3aTeJbCTBA  CBOUX
YTIBEPKJICHUH, 3a/1aBaTh TapaMeTPhl U KPUTEPUU PEILICHMUS;

- aHAIU3UPOBATh IOJIYYEHHBIE B XOJ€ pELIeHUs 3aJadyd
pe3ynabTaThl, KPUTHYECKH OLEHUBATh MX JOCTOBEPHOCTH,
IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

- yMeThb II€PEHOCUTh 3HAHUS B IIO3HABATEIBHYIO W
MIPAaKTHYECKYIO 00IaCTH KU3HEAEATEIFHOCTH;

- yMETb HMHTETPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX
obracrei;

- BBIIBUTaTb HOBBIE HJEH,
MOJIXOMBI U PELICHUS;

- CIIOCOOHOCTH MX MCIIOIBb30BAHUS B TO3HABATEIHFHOH 1
COLIMAJILHOM IIPaKTUKE

npeajaratb OpPUTHMHAJIBHBIC

HeTalleHast M3BECTh, MMUTHEBAs COJAa M JPYTHX), COCTABIATH (POPMYJIBI HEOPTAaHUIECKUX H
OPTaHWYECKUX BELIECTB, YPABHCHMS XHMHUYECKHX pPEaKIUH, OOBICHATH HX CMBICI;
MOATBEPKAATh  XapaKTEpHBIC XMMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOLUIMNMH
9KCTIEPUMEHTAMH U 3aIIMCSIMH YPABHECHNH XMMHUYECKIX PEAKIIUL;

IIP65. cdopmMHpOBaHHOCT, yYMEHHMH YCTaHAaBIMBATh IPUHAUIC)KHOCTh H3Y4YEHHBIX
HEOPTaHMUECKUX U OPraHHMUeCKUX BEIIECTB K ONpelIeNeHHBIM KilaccaM M TpyInaMm
COEJIMHEHMH, XapaKTepH30BaTh UX COCTaB M BaKHEWIIMe CBOWCTBA; OMPENENATb BUJIBI

XUMHYECKHX CBs3eld (KOBaJeHTHas, MWOHHAs, MeTaUIMYecKas, BOJOPOAHAsS), THIIBI
KPHUCTAJUIMUECKHUX PELIETOK BEIECTB; KJIACCU(UINPOBATH XUMUYECKHE PEaKIINy;
IIP61. cdopmMHUpOBaHHOCTH MPEACTABICHUI: O XUMHYECKOW  COCTaBIISIOIICH

€CTECTBCHHOHAYYHOW KapTHHBI MHpa, POJM XUMHM B IIO3HAHWM SIBICHUH IPUPOXBI, B
(OpPMHPOBAaHNUM MBIIUICHUS M KYJIbTYphl JINYHOCTH, €¢ (PyHKIMOHAIBHOM TI'pPaMOTHOCTH,
HEOOXOAMMOHM JUIl pEIIeHHsS NPaKTHIECKUX 3a7ad M SKOJOTMYECKH OOOCHOBAHHOTO
OTHOIIEHHS K CBOEMY 37I0POBBIO U IIPUPOTHOH CPEE;

ITP67. copMupOBaHHOCTH YMEHMI MPOBOAUTE PAcUEThl IO XUMHIECKUM (OpMyIaM H
YpaBHEHMSIM  XHMHYECKHMX pEaknumii ¢  HCIONB30BAaHMEM  (PU3MYECKHX  BEIHUMH,
XapaKTepU3YIOUIMX BEIIECTBA C KOJMYECTBEHHOHW CTOPOHBI: MacChl, 00bemMa (HOpMaJbHbIC
YCIIOBHSI) Ta30B, KOJHMUYECTBA BEIIECTBA; UCIOIb30BATh CUCTEMHbIE XUMUUECKUE 3HAHUS JUIA
NPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C BELIECTBAMHU U UX
IpUMEHEHHUEM

OK 02. Ucnons3oBaTh
COBpPEMCHHBIE CPE/ICTBA
TIOVCKA, aHAIN3a U
HUHTEPIPETANT
uHQOPMALIUHU U
MHPOPMALMOHHBIE
TEXHOJIOTHH IS
BBITTOJTHEHHSA 3a71a4
npodeccnoHaTLHOM
JeSITeTbHOCTH

B 00.1acTH HEHHOCTH HAYYHOI'0 MO3HAHUA:

- c(opMHPOBAaHHOCTH MHMPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOMH
MIPAKTHKH, OCHOBaHHOTO Ha Juasnore KyJBTYp,
CIOCOOCTBYIOIIETO ~ OCO3HAHHMIO  CBOETO  MecTa B
MOJIUKYJIBTYPHOM MHUDE;

- COBEpILEHCTBOBAHUE SI3bIKOBOM U YUTATEIbCKOU KYJbTYpPHI
KaK CpEJICTBA B3aUMOJEHCTBUS MEXAY JIOAbMU U IO3HAHMS

MHpA;
- OCO3HAHWE IIEHHOCTH HAYYHOW IEATETbHOCTH, TOTOBHOCTh
OCYIICCTBISATH ~ NPOSKTHYHD M HCCIIENOBATEIBCKYIO

JeATeIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE;
Osaanenne YHHUBepCAJIbHBIMH
NMO3HABATEJbHBIMH AeHCTBUAMU:

B) padoTa ¢ nHpopManuei:

- BIIaJIETh HaBBIKAMH MTOJIy4€HH HHPOPMAIMU U3 UCTOYHUKOB
Pa3HbIX THUIIOB, CaMOCTOATECIBHO OCYHICCTBIATH IIOHMCK,
aHaJIM3, CHCTEMAaTH3AlMI0 W HHTEPIPETandio HHPOPMALUH
Pa3INYHBIX BUAOB U (OPM NIPEACTABICHNUS,;

Y4eOHbIMHU

IIP68. chopMupoBaHHOCTE YMEH TIIAHUPOBATH M BHIIIOJIHATh XUMAYECKAN SKCIIEPUMEHT
(IpeBpaleHust OpraHNYECKUX BEIECTB ITPY HarpeBaHNH, IIOJTydeHUE STHIICHA ¥ U3YUCHHUE €T0
CBOMCTB, KA4ECTBEHHbBIE PEAKIMH Ha aJlbJIeTU/Ibl, KpaxMall, yKCYCHYIO KHUCIIOTY; ICHATYPaIHs
0€JKOB IIPY HArpeBaHHM, LBETHBIC PEAKIH OEJIKOB; MMPOBOANTH PEAKIMM HOHHOTO OOMEHa,
OTIPeNIeNIATh CPEeLy BOIHBIX PACTBOPOB, KAUECTBEHHBIC peakiH Ha cynbdar-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KAaTHOH aMMOHHS; pemaTh 3KCIePHUMEHTAIbHBIE 3aJa4d 110 TeMaM
"Metamnel" u "HeMeramnsl") B COOTBETCTBUH C IMPAaBWIAMH TEXHHUKH 0€30IMaCHOCTH MpHU
oOpaIeHny C BemecTBaMU M JTaOOpaTOPHBIM 00OPYAOBaHHWEM; IPEACTABIATH PE3YIbTaThI
XHUMHYECKOTO JKCIEpUMEHTa B (OpPME 3alHMCH YPAaBHEHWH COOTBETCTBYIOUIMX PEAKIWH H
(hopMyIHPOBATH BEIBOJIBI HA OCHOBE 3THUX PE3YJIbTaTOB;

ITP69. cdopmMHpOBaHHOCTH yMEHHS AaHAIM3UPOBATH XHMHUYECKYIO0 HH(OPMAIHIO,
MOJTy4aeMyl0 M3 Pa3HBIX MCTOYHUKOB (CPEACTB MaccoBOW MH(poOpMaiuu, cetb VHTepHET u
ApyrHe);

ITPG6. BraseHne OCHOBHBIMM METOJAMH HAyYHOT'O IO3HAHMS BEIIECTB M XUMHUYECKUX
SIBJICHUH (HaOJo/IeHNe, N3MEepEeHNe, IKCIIEPUMEHT, MOJICTIMPOBaHHE);

ITP67. copmMupoBaHHOCTH YMEHHH IPOBOJIUTH PACUETHl O XUMHYECKUM (hopMyliaM U
YPaBHEHHAM XHMHYECKHX pEakIuid C  HCIOIb30BaHWEM  (U3UYECKUX  BEIHYHH,
XapaKTEPU3YIOIINX BEINECTBA C KOJMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpPMalbHBIC
YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; MCIOJIb30BATh CHCTEMHBIC XMMUUECKHUE 3HAHUS AL




- Cco3maBaTh TEKCTHl B DAa3NUYHBIX (opMaTax € Y4eTOM
Ha3zHaueHWs WHOOPMAIMHA W IENCBOW ayIUTOPHH, BBHIOHpAs
ONTUMANTEHYIO (POPMY IPEACTABICHUS 1 BU3YAIN3AIIH;

- OIICHHBATh IOCTOBEPHOCTb, JICTUTUMHOCTh HH()OPMAITHH, €€
COOTBETCTBHE MPABOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

- HCII0JIb30BATh cpenctBa  WHGOPMAIIMOHHBIX u
KOMMYHHUKAITUOHHBIX TEXHOJIOTUN B PEIIEHUU KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX W  OpPraHM3allMOHHBIX  33Ja4 C
coOIoieHEM TpeOoBaHuUit 3PrOHOMHKH, TEXHUKHU
0€30MMacCHOCTH, TUTHEHBI, PECypCOCOEPEIKEHHS, MPABOBBIX U
STHYECKUX HOPM, HOPM HHPOPMALIMOHHOW 0€30MacHOCTH;

- BJIAJIETh HABBIKAMHU PACIIO3HABAHUSA U 3AILUTHI
nHpOpMannH, THHOPMAIMOHHON OE30MaCHOCTH JIMIHOCTH;

- TOTOBHOCTh K CaMOpPa3BUTHUIO, CAaMOCTOATEIbHOCTH H
CaMOOTIPEAEIEHHIO;

-OBJIaZICHHE HaBbIKaMU y4eOHO-HUCCIIeJOBATEIECKOM,
MPOEKTHOM U COLIMAIBHON IE€ATEbHOCTH;

TIPUHATHA peIHCHI/Iﬁ B KOHKPETHBIX JXU3HCHHBIX CUTYAllNAX, CBA3AHHBIX C BEHIECTBAMU U UX
TIPUMEHCHUEM

OK 04. D¢ddexTuBHO
B3aMMOJICIHCTBOBATh U
paboTaTh B KOJUICKTUBE
Y KOMaHJIe

OBiaieHNe  yHHBepPCATbHBIMH  KOMMYHHKATHBHBIMH
NefCTBUSIMH:

0) coBMecTHasl 1eATEJbHOCTD:

- MOHMMAaTh U HCIOJIb30BaTh MPEHMYILECTBA KOMAHIHOW H
WHJIUBHyaJIbHOM paboTHI;

- TNpUHHMAaTb  LEIH  COBMECTHOM  JEATENIbHOCTH,
OpraHu30BBIBATE U KOOPAMHUPOBATH JECHCTBUS IO €€
JIOCTHXKEHHUIO: COCTAaBJIATh IUIAaH JAEUCTBUM, PpaclpenessiTh
POJIH C y4eTOM MHEHHUIl yYaCTHHKOB 00CYKIaTh Pe3yJIbTaThl
COBMECTHOH paboTEHI;

- KOOpAWHHPOBATH W BBINOJHATH pa60Ty B YCIOBHUAX
peanbHOTO, BHUPTYaJIbHOTO u KOMOMHHUPOBAHHOTO
B3aMMOJICHCTBHS;

- OCYHIECTBIATH MO3UTHBHOE CTPATErMUECKOE MOBEJICHHE B
pa3IMYHBIX  CHUTyalUsiX, MpOSABISATE  TBOPYECTBO U
BOOOpaXkeHHUE, ObITh HHUIIMATHBHBIM

Osianenne YHHBEPCAJILHBIMH peryIsiTUBHLIMH
JAeHCTBUSIMH:

I') NPUHSATHE ce0sl M APYIUX JI0eii:

- NPUHUMATh MOTHBBI M apryMEHTBl IPYTHX JIOAEH IpH
aHaJIM3€e PE3yIbTATOB AEATEIbHOCTH;

IP68. cdopMupoBaHHOCTh yMEHHMH IUIAHMPOBATH UM BBIIOJHATH XUMHUUYECKHN
9KCTIEPUMEHT (TIpEeBpalIeHHUs] OPraHWMIECKUX BEIIECTB P HAarPEBAHNH, OTYUCHHUE STHIICHA U
N3y4YEeHHUE eTo CBOMCTB, KAUECTBEHHBIEC PEaKIMU Ha aJIbJACTUABI, KpaxMall, yKCYCHYIO KHCIIOTY;
JIeHaTypanusi OENKOB NpPH HarpeBaHWH, LBETHBIE pPEaKIHWU OCIIKOB; NPOBOJHUTH PEaKINU
HMOHHOTO OOMEHa, OMNpEIEIATh Cpeldy BOJHBIX PACTBOPOB, KAadeCTBEHHBIC DPEAKIMU Ha
cynb(at-, KapOOHAT- 1 XJIOPHI-AHHOHBI, HA KATHOH aMMOHWUSI; pelaTh SKCIIepUMEHTaIbHbIC
3amaun mo Temam "Metamnsl" U "Hemeramnsl") B COOTBETCTBHH C MPaBUIAMH TEXHHUKH
0e30MacHOCTH TIpHU OOpalleHuH C BellecTBaMH U JabOpaTOpHBIM 00OpYIOBaHUEM;
NPEJICTAaBIATh Pe3yIbTaThl XMMHUYECKOTO OKCIepuMeHTa B (opMme 3amucu ypaBHEHU
COOTBETCTBYIOIIUX Peakiuii 1 GOPMyIUPOBATh BHIBO/IBI HA OCHOBE ATUX PE3yJIbTATOB




- IpU3HABATh CBOE IIPABO U IIPABO APYTUX JIIOAEH HA OIINOKY;
- pa3BHUBATh CIIOCOOHOCTH IOHUMATh MHP C TMO3UIUH APYTOTO
YEII0BEKa;

OK 07. CopneiicTBOBaTbH
COXPaHEHHIO
OKpY>Karollei cpesipl,
pecypcochepexeHHIo,
MPUMEHSTH 3HAHUS 00
M3MEHEHHH KJINMATa,
TPUHIUIIE]
OepeKITMBOTO
MPOU3BOJICTBA,

3¢ dexTHBHO
JIeHICTBOBATH B
4Ype3BbIYAHBIX
CUTYaIUIX

B 06s1acTH 3KOT0TrNYE€CKOT0 BOCTIMTAHUA:

- c(hOpMHUPOBAHHOCTH IKOJIOTUIECKOHN KYIbTYpPhI, TOHUMAHHE
BIIUSHUSL  COIIMAJIbHO-DKOHOMHUYECKUX  MPOLECCOB  Ha
COCTOSIHME TPHUPOJHOM U COLMAIBHOM Cpefbl, OCO3HAHHUE
MIOOATTEHOTO XapaKTepa IKOJOTHISCKUX MPOoOIIeM;

- IUDTAHUPOBAHKE U OCYIIECTBICHUE NEHCTBUH B OKpY KaOIICH
cpele Ha OCHOBE 3HAHHS IeNiell yCTOWYMBOTO pa3BUTHSA
YeI0BEYCCTBA;
aKTUBHOE  HEMPHUATHE
OKpYy’Karolien cpene;

- YMCHHEC IPOTHO3UPOBATH He6ﬂaFOHpI/IHTHLIe J3KOJIOTHYECCKHE
NIOCJICACTBUS NIPEANPUHUMAEMBIX JEHCTBUM, IPEeJOTBpalIaTh
ux;

- pacuupeHue
HaIpaBJICHHOCTH;
- OBJIQJICHNE HAaBBIKAMH y4eOHO-UCCIIEI0BATENBLCKOM,
MIPOEKTHOH U COMAILHON JAEATEIIEHOCTH;

JNEHUCTBUHM, NPUHOCSILUX  BpeX

OMbITa JICATCIBHOCTH  DKOJOTHYECKOM

IIP61. cdopmMHpOBaHHOCTH MPEACTABICHWI: O XUMHYECKOW  COCTaBIISIOIICH
€CTECTBCHHOHAYYHOM KapTHHBI MHUpaA, POJU XHUMHMHM B TIO3HAHUM SIBICHUN NPUPOABI, B
(OPMHPOBaHUM MBINUICHUS M KYJIBTYPHl JINYHOCTH, €€ (DYHKIMOHAIFHOH TPaMOTHOCTH,
HEOOXOAMMOM JUIsl pEIIeHHs NPaKTUYEeCKUX 3a7ad M OKOJOTMYEeCKH OOOCHOBAHHOTO
OTHOIIEHHS K CBOEMY 3J0POBBIO U IIPUPOTHOMN CpEAE;

IP610. chopmupoBaHHOCTE  yMEHHIl  COONMIOAATH  TpPaBWIA  IKOJOTHUCCKH
1[eNecoo0pa3Horo NOBEICHHS B OBITY M TPYJOBOH AEATEIHHOCTH B IIEISIX COXPAHEHHSI CBOETO
3I0pOBbsI U OKpY KaIOIIEH NPUPOJHON CPeIbl; YUIUTHIBATh OACHOCTH BO3ACHUCTBHS HA )KHUBBIE
OpraHU3MBbI ONPENEICHHBIX BEILECTB, TIOHUMAsi CMBICII TOKa3aTeNs NPEAEAbHOMN JOMyCTUMON
KOHIIEHTPalul

[IK 4.4. Odopmisars
neJarorudeckue
pa3paboTKku B BUe
OTYETOB, pedepaTos,
BBICTYIIJICHUM.

B 00.1acTH HEHHOCTH HAYYHOI'0 MO3HAHUA:

- c(hopMUPOBAaHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKH W OOIIECTBEHHOMN
MIPAKTHUKH, OCHOBAHHOTO Ha Juasore KyJbTYp,
CIOCOOCTBYIOIIETO ~ OCO3HAaHHIO ~ CBOEro  Mecra B
MOJIUKYJIbTYPHOM MHPE;

- COBCPHICHCTBOBAHUE SI3BIKOBOM M YMTATEILCKOM KYJIbTYpPbI
KaK CpeACTBa B3aMMOJECHCTBHSA MEXAY JIIOJbMHU U MO3HAHUS

MHpa;
- OCO3HaHME IIEHHOCTU HAy4YHOH JEeSATEIbHOCTH, TOTOBHOCTH
OCYILECTBIIATh MPOEKTHYIO u UCCIIEI0BATENBbCKYIO

JeSITeIbBHOCTh UHIUBUAYATIbHO U B TPYIIIIE;
OBnagenue YHHMBepPCAJIbHbIMH
NMO3HABATEJIbHBIMU el CTBUSIMMU:

B) padoTta ¢ ungopmauueii:

- BJIaACTh HaBbIKAMU ITOJTYUYCHU A I/IH(i)OpMa[H/II/I U3 HCTOYHHUKOB
pPasHBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh MOWCK,
aHaJIM3, CHCTEMATH3AIMI0 M HHTEPIpeTanuio WHPOPMaInU
Pa3NUYHBIX BUIOB U (HOPM TIPEICTABIICHHS,

yueOHbIMH

IIP61. cpopMHpPOBAaHHOCTh  MPEACTABICHHNA: O  XHMHYECKOH  COCTaBISIOIICH
€CTECTBCHHOHAYYHON KapTHHBI MHpa, POJIM XUMHUHU B TO3HAHUHM SBJICHUH NPHPOJIEI, B
(hOPMHUPOBAHUN MBIIUICHUS M KyJIbTYphl JHYHOCTH, €€ (YHKIHOHAJIBHON TI'PaMOTHOCTH,
HEOOXOMUMON JJIsi peIleHHs TNPaKTHYECKHX 3aJad M HKOJOTHYECKH OOOCHOBAaHHOIO
OTHOIICHHS K CBOEMY 3/I0POBBIO U IIPUPOTHON CPEIe;

IPG69. chopMUpPOBaHHOCTH YMEHHUS aHaJIM3MPOBATh XHMMHUYECKYIO HHpopMaluIo,
MOJIy4aeMyI0 M3 Pa3HBIX MCTOYHHUKOB (CPEICTB MaccOBOW MH(popManuu, cetb MHTepHET U

ApyTHE);




- CcOo37aBaTh TEKCTBl B pPAa3NUUYHBIX (opmarax C ydeToM
Ha3HAa4YeHUs] MH(POPMAIMK W IETIEBOM ayIUTOPHH, BHIOHpas
ONTHMANBHYIO (OPMY IPEICTABICHUS U BU3YalH3aLlUH;

- OIICHUBATH I0CTOBEPHOCTb, JETHTUMHOCTh HH(OPMAIIHH, €€
COOTBETCTBUE IIPABOBBIM U MOPATIBHO-3THUECKUM HOpMaM;

- HWCHOJIb30BaTh  cpeicTBa  HMHQPOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PELIEHUH KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX M  OpraHM3allUOHHBIX  3a1ad ¢
coOmoseHreM  TpeOOBaHWH  SPrOHOMHKH, TEXHHUKH
0€30I1acCHOCTH, TUTHUEHBI, PECypcOCOEpPEeKEeHNUs, TPABOBBIX H
TUYECKUX HOPM, HOPM HH(POPMAIIHOHHON 0€3011aCHOCTH;

- BJIaJICTh HaBBIKAMH PACIIO3HABAHUS U 3aIIUTHI
nHpopmanny, HOOPMAIMOHHON O€30MIACHOCTH JIMYHOCTH,




2. CTpyKTypa U cojep:kaHue 001e00pa30BaTebHON THCHHIIMHBI « XHMHS)

2.1. O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThI

Bup yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 72

B T.4.

OcHOBHOE cojep:KaHue 69

BT. Y.:

TeopeTuyeckoe o0yueHue 31
MPAKTUYECKHE 3aHITHS 22
J1a00paTOPHBIE 3aHIATHS 8

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/Ip()BaHHOB CoIEpKaHuEC (conepmalme

NPHUKJIATHOTO MOIYJIs1) 6
BT. U..

TeopeTudyeckoe o0ydueHue 2
MPAKTUYECKUE 3aHATUS 4
IIpome:xyTouHnasi arrecTanus (3a4er) 2
CamocrosiTesibHast padoTa 3
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2.2. TemaTn4yecKuil IJIaH U COJepPKaHUE TUCIHIJIMHBI

HaumeHnoBanue Coaepixanue yueOHOro MaTrepuasa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), OBLeM 1ACOoB dopmupyembie
pa3/iesioB U TeM JlabopaTopHbIe U NPAKTHYeCKUe 3aHATHS, IPUKJIATHON MO1YJ/Ib KOMIIeTeHIIHH
1 2 3 4
OcHOBHOe coep:KaHHe 69
Pazgen 1. OcHOBBI cTPOEHUS BelleCTBA 6
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 4 ITP6 2
Crpoenue aToMOB I1P63
XAMMIECKIX CoBpemeHHast MOJIeNb CTpoeHHs aToMa. CUMBOJIMYECKUH SI3bIK XUMUU. XUMUYECKUH 37IEMEHT. T1P64
3JIEMEHTOB U DnektpoHHas KoHpHUrypanus aroMma. Kinaccudukanus XUMUYECKUX 3JIEMEHTOB (S-, P-, d-3J1eMEeHTHI). 11P65
npuposa Banentssle 351€KTpoHbI. BaleHTHOCTE. DJIEKTPOHHAS IPUPOIa XUMUYECKOU CBS3H. I1P61
XUMUYECKOH CBSI3U | DJIEKTPOOTPHULATEIbHOCT. BUibl xMHUyeckoi CBsi3U (KOBaJIeHTHAs!, MOHHAs!, MEeTaJUIMYeCKasl, [1P67
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHUs OK 01
1. CoBpemeHHas Mojedb CTPOEHHUS aroma. OJIEKTpOHHas MpHpoJa XMMHUYECKOM CBsi3u. Buabl| 2
XUMHUYECKOH CBSI3U U CLIOCOOBI €€ 00pa30BaHusl.
IIpakTHyeckune 3aHATHA: 2
1. YcraHoBneHHe CBS3M MEXIY CTPOCHMEM aTOMOB XMMHUYECKHX JJIEMEHTOB, U3MEHEHHEM CBOMCTB 2
XUMHUYECKHX JIEMEHTOB U UX COCIMHEHHMI B COOTBETCTBHH C nonoxkeHneM B [ICX0.
Tema 1.2. Copnepxxanue yueOHOro MaTepuasa 2 I1P6 2
[Tepuoanueckuit I1P63
3aKOH M TabIHIa [Tepuoguueckas cucreMa XuMuueckux dyeMeHToB JI. 1. Menneneesa. @Pu3ndeckuii CMbICI 1IP64
JI.W. Menneneesa | llepuomideckoro 3akona JI.M. Menneneesa. 3akOHOMEPHOCTH H3MEHEHHs CBOHCTB XUMIIECKHX T1PG5
3IIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOMKHBIX BEIIECTB B COOTBETCTBUH C MOJ0KEHUEM P61
XUMHYECKOro 3seMenTa B [lepronnueckoit cucreme. MupoBO33peHYECKOE U HAYYHOE 3HAUEHUE P67
ITepuoaunueckoro 3akoHa J[.11. Menneneesa. [Ipornossr [I.11. MenaeneeBa. OTKpbITHE HOBBIX
I1P68

XUMHUYCCKUX 3JICMCHTOB.
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Pemienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapAKTEPUCTUKY XUMUYECKUX I1P69
3IIeMeHTOB «MeTtaniyeckue / HeMeTaJUTMYECKHe CBOMCTBA, 3JIEKTPOOTPUIIATEILHOCTh XUMHUECKUX I1PG6
9JIEMEHTOB B COOTBETCTBUHU C UX 3JIEKTPOHHBIM CTPOCHUEM U IIOJIO)KEHUEM B IIEPUOANUYECKOM cucTeMe OK 01
XuMH4ecKuX daemenToB [I.11. Menneneesa» OK 02
IIpakTHYeckue 3aHATHSA 2
1. XapakTepucTuka XMMUYECKHX 3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOEHUEM U
nonoxkeaueM B [ICXD .M. Menpaeneena.
Pa3nen 2. XuMuyeckue peakmuu 10
Tema 2.1. Tunst Coaep:xxanue yueOHOro MaTepuaJia 4 ITP6 2
XUMUYECKUX I1P63
peaKiii Knaccugukanus u THIIBI XUMHUUECKUX PEAKINN C yYaCTHEM HeopraHmdecKux BemecTB. CocTaBiieHUe [IP64
YpaBHEHM peakLuii COeAMHEHMs], PA3JI0KEHHs], 3aMellleH s, 0OOMeHa, B T.4. peaKkl1i TOpeHus, I1PG5
OKHCJIEHUS-BOCCTAHOBJICHHUS. P61
YpaBHEeHMs OKHCIEHUA-BOCcCTaHOBIIEHU. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTENb. P67
CocraBieHue 1 ypaBHUBaHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii (OBP) meTonom
3NIEKTPOHHOT0 Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH B IPUPOAE, TPOU3BOJCTBEHHBIX OK 01
npolueccax U )KU3HEeAEITeIbHOCTH OPraHU3MOB.
OcHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMHUH U PacueThl 10 YPAaBHEHUSIM XUMUYECKUX peakiuil. Moib
KaK eIMHUIA KOJIMYeCcTBa BelecTBa. MousipHas macca. 3aKOHbI COXPAHEHHUS MacChl U SJHEPTHH. 3aKOH
ABorajipo. MomsipHblit 00beM razoB. OTHOCUTENbHAS IUIOTHOCTD ra30B. PacueTsl 0 ypaBHEHUAM
XUMHUYECKHUX PEAKIH ¢ UCTIOIB30BaHUEM MaccChl, 00beMa (HOpMallbHbIE YCIOBHS) I'a30B, KOJIMYECTBA
BElIeCTBa
1. Knaccuduxanus u tunel xumudeckux peakiuit. OBP. Ctenens okucienus.
IIpakTH4eckue 3aHATHSA 2

1. OcHOBHEBIE KOJTHYECTBEHHEIC 3aKOHBI B XUMHU U PACUCTEI IO YPABHCHUAM XUMHUYCCKUX peaKHHfI.
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Tema 2.2.

HEOPraHMYECKUX BEIECTB PAa3IMYHBIX KJIAcCOB (YrapHbIM ras, yIJIEKHUCIBIH ra3, aMMHaK, raiieHas

Conep:xanue yueOHOTro MaTepuaJia 4 I1P6 2
DNEKTPOIUTHYSCKAS I1P63
JACCOIAAIIHS 1 Teopus 2neKTpoIUTHUECKON aucconranuy. oHbI. DNEeKTPOINUThI, HEAJIEKTPOIUThL. Peakiiny HoHHOTO I1P64
AOHHELT 06MeH oOMeHa. CocTaBiieHUE peaklinii HOHHOTO 0OMEHa MMYTEM COCTaBJICHMSI UX TMOJIHBIX U COKPAILIEHHBIX 1IPG5
MOHHBIX ypaBHEeHUH. KHCIOTHO-OCHOBHBIE peakluu. 3aJjaHus Ha COCTABJICHUE HOHHBIX PEAKIIH. P61
[1P67
I1P68
1. Teopus 37AEKTPOIIUTUYECKON JTUCCOIMAIMHU. Peakiiny HOHHOTO OOMEHa. OK 01
OK 04
JlaGopaTopHble 3aHSITHSI 2
2. JTabopatopHasi pabota « THUITBI XUMUYECKUX PEAKITUI.
KonTpoasnas padora 1 CrpoeHue BelecTBa U XUMHUYECKUE PEAKITUHI 2
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAHMYECKHUX BEIECTB 16
Tema 3.1. Copepxanue yueOHOro MmaTrepuasa 4 I1P6 2
Knaccudukanmus, I1P63
HOMEHKIaTypa i [Tpenmet Heopranndeckoit xumun. Kiaccugukanus HeopraHnueckux BemiecTs. IIpocTsie U cliokHbIE [IPG4
cTpoenue BeniecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEIIECTB (OKCH/IbI, TUAPOKCUABI, KUCIOTBI, COJIH). T1PG5
HEOpTaHHYECKHX B3anMocBsA3b HEOPraHNYECKUX BEIECTB. ArperaTHele COCTOSIHUSA BellecTa. Kpucrammaeckue u I1P61
BEIECTR amopdHble BeniecTBa. TUITBI KPUCTATUIMYECKUX PEIIETOK (aTOMHAsA, MOJIEKYJIsIpHasi, HOHHAS, P67
MeTaJuIn4yecKas). 3aBUCUMOCTb (DU3MYECKHX CBOMCTB BELIECTBA OT THIIA KPUCTAIITMUYECKON PEIIEeTKH. P68
3aBUCUMOCTh XUMHUECKOM aKTUBHOCTH BEILIECTB OT BUA XMMUYECKOM CBSI3U U THIIA KPUCTATITHIECKOM P69
pewetku. [TpuarHBI MHOr0OOpa3us BEIIECTB.
HomeHnknarypa HeopraHMueCKHX BEIIECTB: Ha3BaHHE BEIIECTBA UCXO U3 UX XUMHUYECKON (hOPMYIIbI [1P66
WM COCTaBIIEHUE XUMUYECKOH (POPMYITBI MCXO/s U3 Ha3BAHUS BEIIECTBA IO MEXAYHAPOIHON OK 01
(MIOITAK) mnu TpuBHalIbHOW HOMEHKIIATYpeE. OK 02
Pemenne mpakTHuecKuWx 3aJlaHU MO KiacCUpUKALMK, HOMEHKJIATYpe M XUMHYECKUM GopMyiaM [IK 4.4.
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HN3BCCTh, HCTAIICHAaA N3BCCTh, IIMTHEBAsA COAa U I[pyI‘I/IX)I Ha3bIBaTh U COCTABJIATH (bOpMy.HBI XUMHUYCCKUX
BCIIECTB, OMMPEACIIAT IPUHAATICKHOCTD K KJIaCCy.

HcTounuku XxumMuueckoi nHpopmarmu (CpecTB MacCOBOM MHGopMaIuu, ceth HTEpHET U IpyrHe).
[Touck nHpOpMaLNK IO HA3BAHUAM, HIIEHTU(UKATOpAM, CTPYKTYPHBIM hopmMynam

1. Ilpenmet Heoprannveckoi xumun. Kiaccupukaius HEOpraHN4eCKUX BEIECTB.

I[IpakTnyeckue 3aHATHS

1. HOMCHKHaTypa HCOPIraHUYCCKHUX BCUICCTB: HA3BAHHNC U COCTABJICHHUC XUMUYCCKUX q)OpMy.H BCIICCTB.

Tema 3.2. Ousuko-
XUMHUYCCKUC
CBOMCTBaA
HEOPraHUYECKHUX
BEIIECTB

Coaep:xanue yueOHOro MaTepuaJia

Mertasmrer. O0upe pu3nyeckre 1 XMMUIECKUe CBOiCTBa MeTayuIoB. CIIOCOOBI TIOTY4EHUSI.
3Ha4yeHHEe METAJJIOB U HEMETAJIIIOB B IIPUPOAE U KU3HEACATEIBHOCTU YEJI0BEKa U OPraHU3MOB.
Koppo3ust meTaiios: BUIbl KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HUH.

Hewmeranner. Obuye pusznyeckne 1 XMMUYECKUE CBOMCTBA HEMETAILIOB. THITMYHBIE CBOICTBA
HemetayioB [V— VII rpynn. Knaccuduxanus 1 HoMeHKIaTypa COeIMHEHNH HEMETAJUIOB.
KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B IPUPO/IE.

XHMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMUECKUX BEIIECTB (OKCHI0B, THIPOKCH/IOB,
KHCJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COEIMHEHUH, BHICIIMX OKCHJIOB Y TUAPOKCUIOB.

CocraBieHne ypaBHEHNH XUMHUYECKUX PEAKIIUNA C yYaCTHEM MPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX
BEIIECTB: METAJUIOB M HEMETANIOB; OKCHUJOB METAJJIOB, HEMETAUIOB M aM(OTEPHBIX 3IIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBaHUM U aM(OTEpPHBIX THUIAPOKCHJIOB, HEOPraHHMYECKUX COJIEH,
XapaKTEepU3YIOLUX UX CBOKCTBA.

Pemenne npakTHKO-OpHEHTUPOBAHHBIX TEOPETUUECKHX 33JIaHUN HA CBOMCTBA, COCTaB, MOJy4YECHHUE U

0e30MmacHOEe UCIIOJIb30BAaHUE Ba)KHEHIIIMX HCOPTaHNYCCKUX BCHICCTB B 6B1Ty )51 HpaKTHQCCKOﬁ
JCATCIIBHOCTH YCJIOBCKA.

1. OGmue pusnueckre 1 XMMUYECKHE CBOWCTBA METAIJIOB, CLIOCOOBI oiydeHus. Kopposust Metaos.

I1P6 2
I1P63
I1P64
I1P65
I1P61
I1P67
I1P68
I1P69
I1P66
OK 01
OK 02
[IK 4.4.
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2. O0mme (hu3ndecKne ¥ XMMHYECKHUE CBOWCTBA HEMETaUIOB. TunuuHble cBoiicTBa HemeTaios [V— VI
TPYIIIL.

3. X¥MHUYECKHE CBOMCTBA OCHOBHEIX KJIACCOB HCOPraHN4YCCKUX BEIICCTB.

IIpakTHyecKkue 3aHATHSA 2
1. be3onacHoe ncnoab30BaHueE A€3MH(DUIUPYIOIUX MOIOIIUX CPEACTB B JETCKUX YUPESIKICHUSIX.
Tema 3.3. Conep:xanue yueOHOro MaTepuaJia 2 I1P6 2
WNnentudukanus - I1P63
HEOPTAHMHUECKIX Pemienne skcrepuMEHTAIbHBIX 3a]ad MO XMMUYECKHM CBOHCTBAM META/LIOB H HEMETALIOB, IO [1PG4
—— pacro3HaBaHUIO U MOJTYYEHHUIO COEMHEHU METaJIOB U HEMETAILJIOB. PG5
WnenTndukaiys HEOPraHMIECKUX BEIIECTB C UCHOIb30BAHUEM HX (PH3UKO-XMMHUYECKHX CBOUCTB, P61
XapaKTepHBIX KaueCTBEHHBIX peakuuii. KauecTBeHHbIE peakiiuy Ha cynb(ar-, kKapOoHAT- ¥ XJIOPUI- P67
AQHMOHBI, HA KATUOH aMMOHHMS.
I1P68
JlabopaTropHble 3aHATHUS 2 I1P69
I1P66
1. JIabopatopnas pabora «aneHTruuKalys HEOPraHMUECKUX BEIIECTBY. OK 01
Perienue skcriepuMeHTaIbHBIX 3a]1a4.
p OK 02
. OK 04
KonTtpoubHnas padora 2 CBoiicTBa HEOPraHUYECKHUX BELIECTB. 2
Pazneua 4. CrpoeHne 1 CBOICTBA OPraHUYeCKHUX BeleCTB 21
Tema 4.1. Coaep:xanue yueOHOro MaTepuaJia 4 I1P6 2
Knaccuduxarus, - - ITP63
cTpocHe 1 [NosiBeHwe M pa3BUTHE OpraHWMYECKONH XUMUH Kak HaykH. [Ipeqmer opranndeckoit xumun. Mecto PG4

1 3HAYCHUC opraHqucxoﬁ XUMHUH B CUCTEMC CCTCCTBCHHBIX HAYK.
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HOMEHKJIaTypa XHUMHYECKOE CTPOEHUE KAaK IOPSAOK COCJUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH. I1P65
OpraHUYECKUX OcCHOBHBIE TOJIOKEHHUS TEOPUM XMMHUYECKOTO CTPOEHUSl OpraHudeckux coenuHeHunii A.M. bytiieposa. I1P61
BEILECTB VYrnepoaHblii CKENeT OpPraHu4ecKOW MOJIEKYJbl. 3aBUCUMOCTb CBOMICTB BEIIECTB OT XHMHUYECKOTO [1P67
CTPOCHMS MOJIEKYJI. MI30Mepus U u30MepHI. OK 01
[lonatue o QynkumonansHOM Tpynmne. Pamukan. [lpuHnumnsl kiaccuUKAUU  OPraHUYECKUX TIK 4.4.
coequHeHn. MexxyHapoiHasi HOMEHKJIaTypa U IIPUHIIAIIEI HOMEHKJIATYPhl OPraHU4EeCKUX COCIMHEHUM.
[Tonsatue 00 a30TcoAEpIKAMUX COSAMHEHUAX, OMOTOIMYECKH aKTHBHBIX BEIeCTBaxX (YrieBojax, xKupax,
OernKax u Jp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)
Homenknarypa opraHn4eckux CO€MHEHUM OTIENIbHBIX KJI1ACCOB (HACBILIEHHBIE, HEHACBIILIEHHBIE U
apOMaTUYECKHUE YIJIE€BOJOPO/bI, CIIUPTHI, (PEHOJIBI, allbAETH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHre TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OpPraHHMYECKHUX BEUIECTB OTICIBHBIX
KJIaCCOB, WCIOJb3ys WX Ha3BaHUS IO CHCTEMaTHMYECKOW U TPUBHAIBHOM HOMEHKJIAType (STHJIEH,
aneTuieH, MHIepuH, (eHon, (GopmanbAerus, YKCyCHas KHUCIIOTa, TIUIMH). PacdeTrsl mpocreiinei
(bopMyIIbl OpPraHMYeCKOW MOJIEKYJIbl, HCXO/ISl U3 3JIEMEHTHOI0 cocTaBa (B %)
1. IIpenmer opranuyeckoit XuMu. OCHOBHBIE MOJIOKEHUS TEOPUHU XUMUYECKOTO CTPOCHHUS
opranmyeckux coenunennii A.M. byrieposa.
IIpakTH4eckne 3aHATHA
1. CocraBiieHue MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJT OpraHMUECKUX BEIIECTB, UCIOIb3Ys UX
Ha3BaHus. PacueTsl mpocTeiiiieii GopMyJibl OpraHu4ecKol MOJIEKYIIbI, HICXO/sI U3 COCTaBa.
Tema 4.2. CpoiictBa | Cogep:xanue yueOHOTro MaTepuaJia I1P6 2
OpPraHMYECKHUX I1P63
COeIUHEHHi OU3NKO-XUMUYECKHE CBOMCTBA OPraHMYECKHX COEIWHEHUN OTIENbHBIX KJIacCOB (0COOEHHOCTH [IPG4
KJIacCU(UKALMU 1 HOMEHKJIATyphl BHYTPH KJlacca; TOMOJIOTHYECKHH psii U o01mas popMyIia; H30Mepus; I1PG5
¢buznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYEeHHUS): P61
— TpeJeNbHbIE YIIIEBOAOPOb (AJIKaHbl M IHMKJIOANKaHbl). ['opeHne MeTaHa Kak OJMH M3 OCHOBHBIX P67
MCTOYHUKOB TEIJIa B IPOMBIIIJIEHHOCTH U ObITY. CBOMCTBA MPUPOIHBIX YIIIEBOJOPOIOB, HAXOXKICHHE B P68
IPUPOJI€ U MPUMEHEHHUE aJTKaHOB; P69
— HeMpeAenbHble (AJKEHbl, AJIKWHBl M aJKaJHEHbl) M apoMaTU4yecKue yriaeBoaopoisl. ['opeHue
AleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O TUIAMEHU AJIs1 CBAPKU M PE3KU METAJIOB I1P66
— KUCIJIOPOJICOJIEpKAIIUE COeNMHEHHS (CITUPTHI M (PeHOIIbI, KapOOHOBBIE KUCIOTHI M 3(DUPBI, aJIbAETHIbI gi 8;

U KETOHBI, XHUPHI, yriaeBojsl). [IpakTHueckoe NpPUMEHEHUE STHICHTJIHMKOJS, TIUIepUHa, (eHoa.
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[Ipumenenue Qopmanbaeruaa, aneTaabAerHld, YKCYCHOH KHCIOTH. MpbUIa Kak COJHM  BBICHIMX OK 04

KapOOHOBBIX KUCIOT. MOOIIKE CBOWCTBA MBLJIA. [IK 4.4.

— a30TCOJepKalllie COEIWHEHMs (aMUHBI W aMHUHOKHUCIOTHI, Oe€liki). BbICOKOMONEKYIsIpHBIC

coeMHEHUs (CHHTETUYECKHE U OMOJIOTUYECKU-aKTUBHBIC). MOHOMEp, MOIUMEP, CTPYKTYPHOE 3BEHO.

[Tonumepuzanus STUICHa KaK OCHOBHOE HAPABJICHUE €T0 UCIOIb30BaHUSI.

I'eneTnueckas CBSA3b MEKY KJIACCAMU OPraHUYECKUX COCIAUHECHUM.

PemeHne mnpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA OpPraHUYECKHX

COEIMHEHUI OTJENbHBIX KJIACCOB

1. IlpenenpHble yriaeBOAOPOABI: CBOWMCTBA, HAXOXACHUE B MPUPOJAE U puMeHeHue. HenpenenbHbie u

apOMAaTUYECKHUE YIIIEBOJIOPOBI.

2. Kucnopojconepxamue coeauHeHHus. Mblla Kak COJM BBICHIMX KapOOHOBBIX KHCIOT. Motomue

CBOMCTBA MbLIa

3. A3zoTcozepskaiiue coeTMHEHHS. BEICOKOMONIEKYISIPHBIE COSAMHEHUS.

4. I'eneTnueckas CBSI3b MEXKAY KJIaCCAMH OPTaHUYECKHX COCTUHEHUI.

IIpakTUyeckne 3aHATHA

1. BaustHre KUCIOPOACOAEPKAIIUX COSAMHEHU Ha 37J0POBhE peOCHKA.
Tema 4.3. Coaep:xanue yueOHOIro MaTepuaJia I1P6 2
Wnentuduxarus I1P63
OpraHHYECKHX buooprannueckue coenunenus. [IpumeHeHne u OuoNormueckas poiib yrieBoaoB. OKHCIEHUE P64
BEIIECTB, UX JIJIEBOJOB — WCTOYHUK OHHEPrUM KUBBIX oOpraHu3MoB. OO0nacT NpUMEHEHUS aMHUHOKHUCIIOT. 11P65
3HA4YCHHE U [TpeBpartenus 6enKoB MUIH B opranusmMe. bronorundeckue pyHkmn 6enkoB. buonornueckue GpyHkuuu P61
MpUMEHEHNE B KUPOB. POk Oprannyueckoil XMMUU B pelIeHUH MPOOJIeM MUIIEBOM O€30MacHOCTH. [IP67
ObITOBOIA U Ponp oprannuyeckoil XMMHM B PELICHUU IMPOOJIEM SHEPreTHUECKON 0e30MacHOCTH, B Pa3BUTHUU [IP68
IIPOU3BOJCTBEHHON | Ve qUITMHBI, CO3aHUN HOBBIX MATEPUAIOB, HOBBIX HCTOYHHUKOB YHEPTHH (aJIbTEPHATUBHBIC UCTOYHUKU
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JeSITeTbHOCTH sHepruun). OnacHOCTb BO3ACHWCTBUS HA KHUBBIE OPTaHU3MbI OPraHMYECKUX BEIIECTB OTACIBHBIX KIIACCOB I1P69
YeJIoBeKa (YyriaeBoJopoadbl, CHUPTHL, (EHONbI, XJIOPOPTaHUYECKUE TMPOU3BOJHBIC, AIBACTUABI U JApP.), CMBICIT I1P66
1oKa3aTessl MPeIeIbHO JOMYCTUMON KOHIIEHTPAIIH. OK 01
WnenTudukanyss OpraHMYECKHMX COCTUHEHHUH OTICIBHBIX KJIAcCOB (HAa MpHMEpE albAeTHIIOB, OK 02
KpaxMaiia, YKCyCHOU KHCIIOTBI, OEJIKOB U T.II.) C UCIOJIB30BAHUEM UX (PU3UKO-XUMHUECKUX CBOWUCTB U OK 04
XapaKTEpHBIX KayeCTBEHHBIX peakuuid. JlenaTypauus Oenka mpu HarpeBaHud. L[BeTHBIE peakuuu K 4.4
06enkoB. BO3HMKHOBEHHME aHAJIUTHYECKOTO CUTHAJIa C TOYKU 3PEHMs] XMMMUYECKHX IPOLECCOB IPU
OPOTEKAaHUM  KAa4eCTBEHHOW  peakluu, [O3BOJIAIOLIEH  HMACHTU(UUUPOBATh  IMPEJI0KEHHBIE
OpraHUYeCKHe BEIeCTBa
1. Bruonornveckasi poiib yriieBOAOB, OCIKOB, )KHUPOB. POJb OpraHnveckoil XMMUU B pEHICHUH MPoOIeM
HUILEBOH O€30M1aCHOCTH.
2. Ponb opraHMyeckoil XMMHM B DPELICHHH INPOOJieM 3HepreThuyeckoi O0e30macHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3/JAHUN HOBBIX MaTE€PHUAIOB, HOBBIX HCTOYHHUKOB SHEPTHH.
JlaGopaTopHble 3aHATHUS
JIaGoparopHas pabota: “HMneHTudukanus opraHiuyeckiux COeAMHEHUH OT/IENIbHBIX KIacCoB”.
Kourpoasnas padora 3 CTpykTypa v CBOMCTBA OPraHUYECKUX BEIIECTB
Pazpnean S. Kunernueckue u TepMOANHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XHMUYECKHX pPeaKui
Tema 5.1 Cxopocts | Conepaxxanue y4eOHOro MaTepuasa I1P6 2
XUMHUYECKHUX I1P63
peaxuil. I1P64
XUMAYECKOe CKOpOCTh peakIiy, ee 3aBUCUMOCTb OT PA3IHUYHBIX (PaKTOPOB: MPUPO/IbI PEArHpPYyIONIIUX BELIECTB, 11P65
paBHOBECHC KOHIIEHTpAllUH PEArHpPYIOIMMX BEIIECTB, TEMIEpaTypbl W IUIONIAAM PEAKIMOHHOW IOBEPXHOCTH. I1P61
TemnnoBble 3¢ (eKThl XUMUYECKUX peakiii. DK30- U SHAOTEPMHUUECKUE, PEAKIIHUH. I1P67
OOpatuMocTh peaknuii. XUMHUYECKOEe PABHOBECHE U €T0 CMEIEHHE MOJT ICHCTBUEM Pa3IMIHBIX [1P68
(akTOpOB (KOHLIEHTpALMsI PEareHTOB MM IPOJYKTOB peaKkiiy, JaBJIeHHE, TEMIIEpaTypa) A CO31aHus [IP69

ONTHUMAJIBHBIX YCIOBUM MpOTEKaHUs XuMuieckux npoueccon. [Ipunnumn Jle [latense.
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Pemienue npakTHKO-OPHEHTUPOBAHHBIX 33JJaHUN Ha aHAIN3 (PaKTOPOB, BIUAIONINX HA U3MEHEHHE

I1P66

CKOpPOCTH XMMHUYECKOU peakliuy, Ha IpuMeHeHue npunuuna Jle-Ilarense. OK 01
OK 02
1. CxopocTh peakiuu, ee 3aBHCUMOCTh OT pa3iauuHbIX (pakTopoB. TemnoBbie 3((HEKTH XUMUYECKHX K 4.4.
peakiuii. OOGpaTUMOCTb peakLuii. XMMHUYECKOE PAaBHOBECHUE U €I0 CMEILEHHUE M0J] IeHCTBUEM Pa3InYHbIX
¢daxropos. [punmun Jle [aTense
IIpakTnyeckue 3aHATHS
BnusiHue creneHM W3MENbYEHMsI JIEKAPCTBEHHBIX IpPENapaToB Ha CKOPOCTh HEWTpalld3aluu
OTPABJISAIOLIMX BEILECTB IIPH OKA3aHUH MEPBOM MOMOIIM PEOCHKY.
Pa3neu 6. PactBopsI
Tema 6.1. Coaep:xanue yueOHOIro MaTepuaJia I1P6 2
[onsarue o I1P63
pacTBOpax PactBopenue kak ¢usuko-xumuyeckuil npouecc. PactBopel. CriocoObl MPUTrOTOBIEHUS PAaCTBOPOB. IIP64
PacTtBopuMocTs. MaccoBass 110y11  pacTBOpeHHOro BemiecTBa. CMBICI IOKa3aTens IpEAEabHO I1PG5
JOTTYCTUMOM KOHIIEHTPALIMHU U €T0 UCII0JIb30BAHKE B OLIEHKE SKOJIOTMYECKON O€30MacCHOCTH. P61
[TpaBuia 3KOJOTMUYECKH 1€J1eCO00pa3HOro TOBE/ICHHA B OBITY U TPYAOBOM JIEATENLHOCTH B LENsX P67
COXpaHEHHUsI CBOETO 3JI0POBbsl M OKPYXKarollel IPUPOIHON CpeJibl; OMACHOCTh BO3/IEHCTBUS HA KUBBIE
OpraHU3MBbl ONPEJEIICHHBIX BELIIECTB. I1P68
Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha PaCTBOPHI, UCIIOIb3yEMbIE B OBITOBOM 11P69
Y TIPOM3BOJICTBEHHOH /I€ATEIbHOCTH YEJIOBEKa I1P66
I1P610
OK 01
1. PacrtBopsl. PacTBoprMOcTh. MaccoBasi 107151 paCTBOPEHHOT'O BEIIECTBA. OK 02
[TpurotoBneHne pacTBOPOB IS 1€3UHPEKIIUU MY3bIKAJIbHBIX HHCTPYMEHTOB. OK 07
K 4.4.
Tema 6.2. Conepskanue yaeGHOro MaTepuasa ITP6 2
HUccaenosanue I1P63
cBoiicTB pacTBopoB |IIPHTOTOBIICHHE PAaCTBOPOB 3a1aHHOM (maccoBoi, %) KOHIEHTpaIUH (C IPAKTUKO-OPUEHTHUPOBAHHBIMU [IP64

BOIIPOCaMM) U OTIpeZiesieHue Cpeibl BOJAHBIX PACTBOPOB.
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Pemrenue 3a1au Ha TPUTOTOBJICHUE PACTBOPOB

I1P65

I1P61
JlabopaTopHble 3aHATHUS [1P67
I1P68
I1P69
I1P66
JlaboparopHas padota «IIpurorosienue pactBopoBy». Pemienre 3ajau Ha IPUTrOTOBICHUE PACTBOPOB. OK 01
OK 02
OK 04
[IK 4.4.
IIpo¢eccnonaILHO-OPHEHTHPOBAHHOE COAEpPKaHUe (COJepKaHUe NPUKJIIATHOTI0 MOAYJIs)
Pa3znen 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKa I1P6 2
I1P63
Tema 7.1 Xumnsi B |OcHoBHOe comepkanue P64
OBITY U IIPG5
MPOU3BOACTBEHHOMN Hogetimme nocTmkeHns: XAMUYECKON HAYKU M XUMUYECKOM TexHoJoruu. Pois xuMuu B obecrieueHun P61
ACATCIIBHOCTH 9KOJIOTUYECKOM, IHEPTEeTUYECKON M MUILEBONW O€30MacHOCTH, Pa3BUTHH MeaAUIMHBL. [IpaBuia moucka u P67
HCII0BCKA aHaJIM3a XUMUYEeCKOM HH(pOpMAaLK U3 Pa3IMYHbIX HCTOYHUKOB (Hay4yHasi M yueOHO-Hay4yHas JIUTepaTypa, P68
CpeacTBa MaccoBOil MHpopmanuu, cetb MIHTepHET) P69
[Touck u aHanu3 KecoB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJIOTUH C YUeTOM OymyIeit
npodeccnoHaNbHOM EeATENBHOCTH 10 TeMaM: «BIusHue XJopcoaepKaiiuxX MOIOIIUX CPEJCTB Ha 11Po6
3JI0pOBbE JETE JOUIKOJILHOTO BO3pacTay, «AHTUOMOTHKH, UX BIUSHUE HA IETCKUN OpraHu3my, «Poib 1TP610
XHMMHH B IIPOLECCE COBEPIICHCTBOBAHUS MY3bIKaJIbHOI'O UCKYCCTBa», «POJIb XMMUU B CO3JaHUU OK 01
MY3bIKaJIbHBIX HHCTPYMEHTOBY, «bBITOBass XUMHS U My3bIKaJIbHBIE MHCTPYMEHTBI. OK 02
3ammra: [IpencraBnenne pe3ynbTaToB pelieHUsT KEMCOB B (popMe MUHH-TOKJIAJIA C Mpe3eHTaIuen SE 8471'
Hogeiimme nocTnxeHns XUMHUUECKOW HAyKH U XUMUYECKOH TexHoJoruu. Pob xumun B o0ecrieyeHun [IK 4.4.

AKOJIOTUYECKOU, YHEPTETUYECKON U TTUIIEBOM 0€30MMaCHOCTH, PA3BUTHH METUIIUHEI.

IIpakTnyeckue 3aHATHS
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[Tonck m aHanMM3 KEMCOB O MPHUMEHEHWUM XUMHUYECKUX BEUIECTB W TEXHOJOTHH C y4eToM Oymymiei
npodeccnoHanbHOM e TEIbHOCTH.

1. «Ponp xumMuu B mpolLiecce COBEPIICHCTBOBAHUS MY3bIKAJIbBHOTO UCKYCCTBAY,

2. «Posb XuMHUH B CO3[JaHUH MY3bIKaJIbHBIX HHCTPYMEHTOB.

3. «bbITOBast XUMUS U MY3bIKaJTbHBIC HHCTPYMEHTEI.

3amura: [IpencraBnenue pe3yabTaToB pelIeHus KeiicoB B hopMe MUHU-I0KIIa/1a ¢ TIpe3eHTalnuen

IIpomexxyTouHas aTTecTalMs MO TUCIHUILINHE (324eT) 2
CamocrosiTesibHas padoTa: 3
[TonroToBka K MpOMEXKYTOUYHOM aTTECTAI[H

Bcero 72
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3. YciaoBus peajm3ainuy NporpaMmmbl 001eo0pa3oBaTebHON JUCHUILTHHBI « XMMHU)

3.1. TpeOoBaHMsA K MMHHUMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH IO

Jns peanuzanuu MmporpamMMbl TUCHUIUIMHBI JTOJKHBI OBITh MPEIyCMOTPEHBI CIEAYIOLINe
CrieMaibHbIe TOMEUICHUs: y4eOHbI KaOMHET XUMHUH U/WIH y4eOHOW XMMUYECKON J1abopaTopuu.

Oo6opynoBanue y4eOHOro kabumHera (HarJsIHble MOCOOMS): HAOOPHI IIAPOCTEPIKHEBBIX
MoOJIeJIeH MOJIEKYJI, MOJEIHN KPUCTANIMYECKUX PEIIETOK, KOJIJIEKIIUU IPOCTBIX U CIOKHBIX BELIECTB
W/WIM KOJUIEKIIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJA W MHUHEpajoB, Tabnuua MeHnerneesa,
yueOHbIe (pUIbMBI, HU(PPOBBIE 00pa30BATEIbHBIC PECYPCHI.

TexHuyeckue cpeacTsa 00yuyeHHsi: KOMIBIOTED C YCTPOWCTBaMHU BOCIPOU3BEICHHUS 3BYKa,
IPUHTEP, MYJIbTUMEIUA-IIPOEKTOP C 3KPAaHOM, MYJIbTHUMEIUHHAs JO0CKA, yKa3Ka-TIPe3eHTEp It
Mpe3eHTalNM.

Oo0opynoBanue Jadopatopum U Ppadoyux MecT JAOOPATOPMHU: MEH3YPKH, IHIIETKU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIbI, IPEIMETHbIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaleJIbHBIX peakiuii, (uIbTpoBaibHas Oymara, MPOMBIBAJIKH, CTEKISIHHbIE MPOOUPKHU, PE3UHOBBIC
npoOku, (QoHapuku, HAOOP PEaKTHUBOB, CTEKJISHHBIC MAJIOYKH, HITATHUBBI ISl MPOOUPOK; MEpPHBIE
LWIMH]PBI, BODOHKU CTEKJIIHHBIE, BOPOHKM JIeNUTeNbHbIe HuianHapuueckue (50-100 mi), crynku ¢
necTukoM, (appopoBbie YaIIKH, MUHLETHL, (UIBTPHl OyMakHblE, BaTa, Mapisi, 4acOBbIe CTEKJIA,
AJIEKTPOIUINTKY, J1a00paTOPHbIE IITATUBbI, CIIUPTOBBIE T'OPEJIKH, CIIUYKU, NPUOOpP JUIs HOTyYEHUS
ra3oB (win mpoOUpKa ¢ ra300TBOJHON TPYOKO#), AepKaTenu g MPOOUPOK, CKISTHKU JIJIsl XpaHEHUS
PEaKTHBOB, pa3fgaTOUYHbIC JIOTKH; XuMHueckue ctakanbl (50, 100 u 200 mu1); mmaTenu; TUHIETHI,
TUTEINIbHBIE LIUIMIIBI; CEKyHIOMEPHI (TaiiMepbl), MepHbIe TpoOupku (Ha 10-20 M) U MepHbBIE KOJIOBI
(25, 50, 100 u 200 mur), BogsiHas OaHs (WIJIM TEPMOCTAT), CTEKISTHHBIC TAJIOYKH; KOHHYECKUE KOJIOBI
st TuTpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU HJs ompeneneHus pH u cranmapTHas
MHAMKATOpHAs IIKaJla; YHUBEPCAJIbHBIM UHAMKATOp; nuneTku Ha 1, 10, 50 mu (unu no3zaropsl Ha 1, 5
u 10 mur), OFOpPEeTKH I TUTPOBaHUs, MeaunuHCKUe mmpuibl Ha 100—150 M, mabopaTopHbie w/wim
AHAIATUYCCKUE BeChl, pH-MeTphl, CymmabHbIHA Kad, U Ip. 1a00paTopHOE 000PYIOBAHHE.

3.2. UndopmannonHoe odecnevyenne peaau3amun NPporpamMmmbl

1. Jlna peanmu3anuu mporpaMmMbl OMOIMOTEUHBINH (POHT 00pa30BaTEIbHON OPraHU3aIMH T0JIKECH
UMETh T[eYaTHBbIE W/WIW DJIEKTPOHHbIE oOpa3oBaTelbHble W  HH(POPMAIIMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHbIE JJI UCIOIb30BaHUS B 00pa30BaTEIbHOM Ipoliecce, He CTapile 5 JeT ¢ MOMEHTa
U3JIaHUS.

2. PexomeHnayemble TieyaTHbIE U3JaHUS [0 peain3alnuy 0011e00pa3oBaTeIbHON IUCIUILIMHbI
IPEeCTaBICHbI B METOJMYECKUX PEKOMEHALUAX [0 OPraHnu3alui 00ydeHusl.

OcHoBHbBIE eYATHbIE U3AHUSA

1. AHdunorenoBa, M. B. Xumus: y4eOHUK M NpPaKTUKyM JJIsI CpelHEronpodeccuoHaIbHOIo
obpazoBanus / 1. B. Audunorenora, A. B. babkos, B. A. IlonkoB. — 2-e u31., ucnp. u JI0M. —
Mocksa: UznarensctBo FOpaiit, 2022. — 291 c.

2. Hleronuxuna, H. A. O0mas xumust: yueonuk s CI1O / H. A. llleronuxuna, JI. B. Munaesckast.
— Camnkr-IlerepOypr: Jlans, 2021. — 164 c.

3. Huxonbckuii, A. b. Xumust: yueOHUK U IPAKTUKYM JIJIs1 CpeIHEro MpodeccroHalbHOro 00pa3oBaHUs
/' A. b. Hukonbsckui, A. B. CyBopoB. — 2-€ u3f,.,

nepepad. u gon. — Mocksa: U3narensctBo FOpaiit, 2022. — 507 c.

4. Xumus: yaeOHHK 1715 cpeiHero npogdeccuonanbHoro oopasosanus / 0. A Jlebenes, I. H. ®anees,
A. M. Tony6es, B. H. lllanoan; mox obmieit pegaknueii I. H.®angeeBa. — 2-e u3z., mepepad. u 101.
— Mocksa: U3narensctso FOpaiit, 2022. —431 c.

JonosHUuTeIbHBbIE HCTOYHUKH

1. Xumus. 10 xknace. Yrmyonéunslii yposens : yueonux/ B.B. Epemun, H.E. Ky3smenko, B.U. Tepenun,
A.A. lpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. —

M.: [IpocBenienue, 2022. — 446, [2] c.: u.

2. Xumus. 11 knace. Yrnyonénnsiit yposens : yueOuuk/ B.B. Epemun, H.E. Ky3pmenko, A.A. JIpo3nos,
B.B. Jlynun; nox pen. B.B. Jlynuna. — M.:

[Ipoceemenue, 2022. — 478, [2] c.: ui.
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3. Xumus. Yrmyonennsiit ypoBeHb. 10—11 kmaccel: pabodas nmporpamma k iuHun Y MK B.B. Jlyauna:
yuebHo-MeToanueckoe nocobue / B.B. Epemun,

A.A. lpo3nos, U.B. Epemuna, 3.10. Kepumos. — M.: JIpoda, 2019. — 324, [1] c.

4. Meroaunueckoe nocobue k yueobnuky B. B. Epemuna, H. E. Ky3pmenko, B.W. Tepenuna, A. A.
HposnoBa u ap. «Xumus. YrnyoneHHbIH ypoBeHby». 10 kmacc / B.B. Epemun, A.A. JIpo3nos, U.B.
Epemuna, B. 1. Maxonwnna, O. 0. CumonoBa, 3.10. Kepumos. — M.: Jlpoda, 2019. — 339 c. : ni.
5. Mertoaudeckoe nocooue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, A. A.Jlpo3noBa u Jp.
«Xumus. Yrryonenneiii ypoeHnb». 11 kmace / B. B. Epemun, A.A.Jlpo3nos, 1U.B. Epemuna, H.B.
Bonkosa, H.B. ®upcrona, 2.10. Kepumon. — M.: JIpoda,2019. — 423 c. : u.

6. I'ycera, E. B. Xumus qist CI1O: yae6HO-MeTomuueckoe nocobue / E. B.I'yceBa, M. P. 3uranmmuna,
. . KynukoBa. — Kazans: KHUTY, 2019. — 168 ¢. —

ISBN 978-5-7882-2792-4. — Tekct: 31eKTpOHHBII // JIaHb : AIeKTPOHHOOMOIMOTEYHAs CUCTeMA. —
URL: https://e.lanbook.com/book/196096 (maraoopamenus: 14.10.2022). — Pexxum poctyna: s
aBTOPHU3. I10JIb30BATEIICH.

7. Uepnukosa, H. FO. Xumus B JOCTYITHOM H3JIOKEHHUH: yaeOHOe mocooue st crio / H. FO. UepHukosa.
— 2-e u3A., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316¢. — ISBN 978-5-8114-9500-9. — Tekcr:
AIIEKTPOHHBIN // Jlanb: AIIEKTPOHHOONOIHOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/195532 (nara ob6pamenus: 14.10.2022). — Pexxum gocTyna: 1Jist aBTOpU3.
I10JIb30BATEIICH.

8. llleBuuupina, JI. B. Xwumus: yuebnoe mocobuwe / JI. B. IlleBnunwina, A. W.AmapaeB. —
Hosocubupck: HI'TY, 2019. — 92 c. — ISBN 978-5-7782-3345-4. —TexcT: aneKkTpoHHbIii // Jlans:
ANIEKTPOHHO-OMOmMoTeuynas cucrema. — URL:https://e.lanbook.com/book/118505 (nara oOpamieHus:
14.10.2022). — Pexwum nocTyna: ajst aBTOPHU3. MOJIb30BATEICH.

9. bimuos, JI. H. Xumus: yaeonuk s CI1O / JI. H. bimuos, U. JI. Tlepdunosa, T. B. CokonoBa. —
2-e u3n., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-8114-7904-7. — Tekcr:
AIIEKTPOHHBIN /l Jlanb: AIIEKTPOHHOOUOIMOTEUHAS cUCTeMa. — URL:
https://e.lanbook.com/book/167183 (nara obpamenus: 14.10.2022). — Pexxum goctyma: 11 aBTOPU3.
I10JIB30BATEIIEH.

10. I'a6puensH, O. C., JIbicoBa, . I. Xumus: kaura ais npenogasarens: yued.- MEeToA. mocooue. —
M. Akagemus, 2019. - 332 c.

11. Yepuukosa H. FO., MemepsikoBa E. B. Pemaem 3agaun mo XMMHU caMOCTOSITEIBbHO: yueOHOE
nocobue / H. 0. Uepnurkosa, E. B. MemepsikoBa — CanktllerepOypr: Jlans, 2022. — 328 c.

12. Pe3nukoB B. A. COopHuK ynpaxHeHUH 1 3a7a4 IO OpraHMYeckoi XuMun:yueoHoe nocobue / B.A.
Pe3nukoB — Cankr-IlerepOypr: Jlanb, 2021. — 226 c.

13. Kanyctuna A. A., Xansuenko U. I, JIu6anos B. B. O0mas u Heopranndeckasxumusi. [Ipaktukym
/ A. A. Kanyctuna, U. T'. Xansuenko, B.B. JIu6anos — CanxrtllerepOypr: Jlans, 2020. — 152 c.
HNurepHer-pecypcesl

1. hvsh.ru — XKypnan «XumMus B IIKosie».

2. https://postnauka.ru/themes/chemistry — nekmum 1o xuMuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/) HayuHo-miomyasipHbIii MPOEKT «DJIEMEHTHI OOJBIION
Hayk» ((pU3HKa, XMMHsI, MaTeMaTHKa, aCTPOHOMHSI, HAYKH O JKU3HH, HayKu o 3emiie). HoBocTu Haykw,
KHUTH, HAYYIHO-TIOMYJISIPHBIE CTAThH, JIEKIIUU, SHITUKIONEINH.

3. http://gotourl.ru/4783  (http://potential.org.ru/)41  CaiiT  Hay4YHO-TIOMYJISIPHOTO  KypHAaja
«ITorennmam». Kypnan uznaércs ¢ 2005 r., ¢ 2011 r. — pasznen «Xumus».

4. http://gotourl.ru/4785 (http://www .hij.ru/)CaiiT Hay4HO-TIOMTYIIPHOTO KypHAJIa «XUMHUS U )KU3HbY.
Kypnan n3ngaéres ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTkpbiTas 31eKTpoHHAs OHOIHOTEKA
xumuyeckoro mopraina «Chemnety, comepxut yueOHbIE W HMH(POPMAIMOHHBIE MAaTEepUaIbl IS
IIKOJIBHUKOB M yuuTeneil. B Heill MOXHO HalTH y4eOHHMKHM 1O 0oOLIed W HeOpraHWYeCKOH XUMHH,
OpPraHWYeCKOl XWMHUH, MyJIbTHMEIUaMaTepHabl, a TaKKe 3aJaud XUMHYECKHX OJIMMIHA] C
pEeIIeHUsIMH, 337]a491 BCTYMUTEIHHBIX 3K3aMEHOB ISl a0UTYpUEHTOB.

6. http://gotourl.ru/4790 (http://webelements.com/) Hané&xuast crnpaBo4Has wuHGOPMAIUSI O
XUMHYECKHX 3JIEMEHTaX U X CBOMCTBaX (Ha aHTJIMICKOM SI3BIKE).
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7. http://www.xumuk.ru42 Cait 0 XMMHH: KITaCCHYECKUE YICOHMKH, CIIPABOYHHKH, SHIIMKIIOTCIHH,
IIOMCK OPraHUYECKUX U HEOPraHUYECKUX PEAKLUI, COCTABIICHUE YPABHEHUN PEAKLIUMI.
8. http://orgchemlab.com/ Caiit, mocBSMIEHHBIH TPaKTHYECKON paboTe B 1aboparopuun
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4. KOHTpPOJIb U OLlEHKA Pe3yJIbTATOB OCBOCHHUS 00111€00pa30BaATEILHON TUCUUIIIMHBI

KoHTponb 1 orieHKa pe3ysbTaToB O0Y4YEeHHsI OCYLIECTBISIETCS MpENoiaBaTeieM B Ipolecce

MIPOBEJCHUS IPAKTHYECKUX 3aHATUN U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, & TAKKE BBHIMOTHEHUS
00y4aromyMuUCs WHIAUBHIYaJIbHBIX 3aJaHUN, IMPOEKTOB, HCCIeNOBaHMU. Pe3ynbraThl 00y4deHHS
OTIPECIISAIOT, YTO OOydYaromuecs OJDKHBI 3HaTh, MOHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUU

W3Y4YEHUS JUCHUTIIUHBI.
Jiis popmupoBaHUs, KOHTPOJIS U OLICHKH PE3YyJIbTaTOB OCBOCHUS Y4YEOHOM IHCIUIUIMHBI

UCTIONIE3YETCSI CHCTEMa OICHOYHBIX MEpONPUATUH, TPEICTABISIONIas COOOH KOMIUIEKC Y4eOHBIX
MEpPONPUITHIA, COTIIACOBAHHBIX C pe3yjibTaTamMu 00yueHust u chopmynupoBaHHbXx ¢ yuetom OI'OC
COO (mpeametnbie pe3yabtathl no aucuuruie) u GI'OC CIIO.

THnbl OLEHOYHBIX

Ne OK/IIK Mopnyas/Paznen/Tema PesyabTaT 00yuenus .
MeponpusTuii
| OcHoOBHOe co/iep:KaHue
. Pa3znea 1. OcHOBBI Popmy.uposats
0a3oBble MOHATHS U
CTPOEHUS BellecTBa
3aKOHBI XUMHUH
1.1 | [IP61 Tema 1.1 Ctpoenue atomoB |CocTaBIsTh 1. Tect «Ctpoenue
[1P62 XUMHUYECKHX DJIEMEHTOB U |XUMHUYECKHe POpMyJIbl |aTOMOB
[1P63 MPUPOJA XUMAYECKOMN COEMHEHH B XAMHYECKUX
[1P64 CBSI3H. COOTBETCTBHUH CO 3JIEMEHTOB U
[1P65 CTEIICHBIO OKUCJIEHUSI  [TpUpPOJA
I1P67 XUMHUYECKHUX XUMUYECKON
OK 01 DJICMCHTOB, UCXOJI M3 |CBS3U.
BaJICHTHOCTH U 2. 3agaun Ha
3JIEKTPOOTPHUIIATEIHHOC |COCTABICHUE
TH XUMHYECKHUX
dbopmyn
JIBYXaTOMHBIX
COCTUHEHUN
(okcumoB,
Cynb(huI0B,

THIPUIOB H T.I1.).
3. 3agaHus Ha
HCITOJIb30BaHUE
XUMHUYECKOU
CHUMBOJIUKH U
Ha3BaHUM
COETUHEHUH I10
HOMEHKJIaType
MEKTYHapOAHOTO
coro3a
TEOPETUYECKON 1
MPUKJIATHOU
XUMHH U
TPUBUATIBHBIX
Ha3BaHUU JUIA
COCTaBJICHUS
XUMHYECKUX
bopmyn
JIBYXaTOMHBIX
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THunonl OLEHOYHBIX

Ne OK/IIK Monayas/Paznen/Tema Pe3yabTar 00yyeHus .
MeponpusTHIA
COCTUHEHUN
(oxcumaos,
cynb(uaoB,
TUAPUJIOB U T.I1.) U
Apyrux
HEOPTraHUYECKHUX
COCTUHEHUN
OTJIENTbHBIX
KJIACCOB
1.2 | 11P61 Tema 1.2 Ilepuoguyeckuii | XapakTepu3oBaTh 1. Tect
[1P62 3aKOH U NEpUOANYECKas XUMHYECKHE MIeMEHTHI [«MeTamnaeckue /
[1P63 CUCTEMa XMMHYECKHUX B COOTBETCTBUM C UX  |HEMETaJNINYECKUE
I1P64 anemenToB .. TIOJIOKEHUEM B CBOIICTBA,
ITP65 MeHneneeBa MEPUOINYECKON 3IIEKTPOOTPHULIATET
I1P67 CUCTEME XMMUYECKUX [BHOCTb U CPOACTBO
I1P66 anemenToB JI.1. K DJICKTPOHY
I1P68 Menpeneena XUMHUYECKHIX
I1P69 JJIEMEHTOB B
OK 01 COOTBETCTBHE C HX
OK 02 3JIEKTPOHHBIM

CTPOEHUEM U
MOJIO’KEHUEM B
MIEPUOINYECKOMN
cucTteme
XUMHYECKUX
anemeHnToB ..
MenaeneeBay.

2. IlpakTnueckue
3aJlaHus Ha
YCTaHOBJICHUE
CBSI3H MEXIY
CTPOEHUEM ATOMOB
XUMHYECKUX
3JIEMEHTOB U
MEPUOINYECKUM
U3MEHEHUEM
CBOICTB
XUMHYECKUX
3JIEMEHTOB U UX
COEMHEHUH B
COOTBETCTBUU C
MIOJIO’KEHUEM B
[Tepronnueckon
CUCTEME.

3. IIpaktuko-
OPUEHTHUPOBAHHBIE
TEOPETUYECKUE
3aJ[aHus Ha
XapaKTePUCTUKY
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunonl OLEHOYHBIX
MeponpHuATHI

XHUMHYCCKHX
3JIEMCHTOB:
«Meramudeckue /
HEMETAIUINYCCKHUE
CBOICTBA,
AJEKTPOOTPHUIIATE
BHOCTb U CPOJICTBO
K 3JIEKTPOHY
XHUMHYCCKHX
3JIEMCHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM
CTPOEHUEM U
IIOJIOKCHUEM B
MEPUOANYECKON
CHCTEME
XUMHYECKHX
3JIEMEHTOB

J.1. MenneneeBa»

Pa3gen 2. Xumnueckue
peakuuu

XapakTepu3oBaTh
THIBI XUHMHYECKUX
peakuuii

KonTpoabHasi
pabora
«Ctpoenne
BellecTBa U
XHMHYecKHe
peakuum»

2.1

I1P62
I1P63
I1P64
I1P65
I1P61
I1P67
I1P68
OK 01
OK 04

Tema 2.1 Tunsl
XUMHYECKUX PEAKIUN

CocTaBnsTh peakiuu
COCIUHCHMUS,
pasnoxeHus, oOMeHa,
3aMeIIeHHS,
OKHUCJIUTEIbHO-
BOCCTaHOBUTEJIbHBIC
peakuuu

1. 3agaun Ha
COCTaBJICHUE
ypaBHEHUN
peaKInii:

— COCIMHCHUS,
3aMeICHHUS,
pa3noKeHus,
oOMeHa;

— OKHCIIUTEIBHO-
BOCCTaHOBUTEIIHHEI
X peaKuuu ¢
HCIOJIb30BaHUEM
MeToza
3JIEKTPOHHOTO
OajaHca.

2. 3agaun Ha
pacyeT Macchl
BEIICCTBA UIIH
00BéMa

ra3os 1o
HU3BECTHOMY
KOJIUYECTBY
BEISCTBA, Macce
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunonl OLEHOYHBIX
MeponpHuATHI

WM 00BEMY
OJTHOTO W3
Y4aCTBYIOIIHX B
peaKuuu BEIIeCTB;
pacuEThl

Macchl (00bEMa,
KOJIMYECTBA
BEIIIECTBA)
POJYKTOB
peaxkuu, eciu
OJIHO U3 BEIIECTB
UMEET MPUMECH

2.2

Tema 2.2
DIIEKTPOIUTHYECKAS
JIMCCOITHAITHS M HOHHBIN
oOMeH

CocraBnaTh ypaBHEHUs
XMMHYECKUX PEaKInu
MOHHOI0 OOMeHa ¢
ydacTuem
HEOPraHMYECKUX
BEILIECTB

1. 3aganus Ha
COCTaBIICHUE
MOJIEKYJIIPHBIX U
MOHHBIX PEAKIUH C
y4acTHEM KHUCJIOT,
OCHOBaHWU U
coJeH,
YCTaHOBJICHHE
U3MEHEHUS
KHUCIIOTHOCTH
cpenbl

2. JJabopaTopHast
pabora "Tunsl
XUMUYECKHUX
peakuuit”

Paznen 3. Ctpoenue u
CBOliCTBa
HEOPraHUYeCKUX BelleCTB

HccaenoBars
CTPOEHHUE M CBOMCTBA
HEOPraHu4ecKux
BellecTB

KonTtpoabnasn
pabora
«CBoiicTBa
HEOPraHU4eCcKHX
BeLIECTB)»
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunonl OLEHOYHBIX
MeponpHuATHI

3.1

I1P62
I1P63
I1P64
I1P65
I1P61
I1P67
OK 01

Tema 3.1 Knaccuduxarmusi,
HOMEHKJIATYpa U CTPOCHHE
HEOPTaHMYECKUX BEIIECTB

Knaccudunuposars
HEOPraHU4eCcKue
BEIIIECTBA B
COOTBETCTBUU C UX
CTpOCHUEM

1. Tect
«HomeHnknarypa u
Ha3BaHUE
HEOPTraHUYECKHUX
BEIIECTB UCXO/S U3
UX XUMHAYECKOMN
dbopMyIIbI U
COCTaBJICHUE
XUMUYECKON
dbopMyIbI HCXO
U3 Ha3BaHUS
BELIECTBA 110
MEKTyHapOAHOMN
WJIU TPUBUAIBHOU
HOMEHKJIAType».
2. 3amaun Ha
pacyer MaccoBoOi
J10J1A (Macchl)
XUMHUYECKOTO
JJIeMEHTa
(coenuHenust) B
MOJIEKyJIe (CMecH).
3. IIpakTnueckue
3a/1aHus 1o
KJIacCU(pUKaLuy,
HOMEHKJIaType U
XUMHYECKHM
dbopmynam
HEOPTaHUYECKUX
BEILECTB
Ppa3IUYHBIX
KJIACCOB.

4. TlpakTuyeckue
3a/laHus Ha
ornpezeneHne
XUMHYECKON
AKTUBHOCTH
BEILECTB B
3aBUCUMOCTH BUJIA
XUMHUYECKOMU CBS3U
U THITa
KPUCTAIITNYECKON
pemieTku

3.2

[1P62
[1P63
[1P64
I1P65
I1P61
I1P67

Tema 3.2 Ousuko-
XUMHUYECKUE CBOUCTBA
HEOPraHUYECKHUX BEILECTB

YcraHaBauBaTh
3aBUCHUMOCTH (PU3HKO-
XHUMUYECKHX CBOMCTB
HEOPTaHUYECKUX
BEILIECTB OT CTPOEHUS
aTOMOB M MOJIEKYII, a

1. Tect
«OcobenHocTH
XAMHYECKHUX
CBOMCTB OKCHOB,
KHUCJIOT,
OCHOBAaHHIA,
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunonl OLEHOYHBIX
MeponpHuATHI

I1P66
I1P68
I1P69
OK 01
OK 02

TaKXe TUIa
KPUCTAIUIMYECKOMN
pereTKu

aM(doTepHBIX
TUIPOKCUIOB U
coJeii».

2. 3ananus Ha
COCTaBJICHUE
ypaBHEHUH
XUMHUYECKHX
peaKkuuii ¢
Y4aCTHEM MPOCTHIX
U CJIOKHBIX
HEOPraHUYECKUX
BEIIIECTB: OKCHUJIOB
METaJJIOB,
HEMETAaJIOB U
aM(dOoTepHBIX
3JIEMEHTOB;
HEOPTaHUYECKUX
KHUCJIOT, OCHOBaHUI
1 aM(OoTepHBIX
THUAPOKCHJIOB,
HEOPTaHUYECKUX
coJiei,
XapaKTePU3YIOLIUX
WX CBOMCTBA U
CIocoObI
MOJTyYeHUSI.

3. IIpakTuko-
OpUEHTUPOBAHHBIE
TEOPETUUECKHIE
3a/laHus Ha
CBOICTBA U
MOJIy4YeHUEe
HEOPTaHUYECKUX
BEILIECTB

3.3

[1P62
I1P63
[1P64
I1P65
I1P61
[1P67
[1P66
I1P68
[1P69
OK 01
OK 02
OK 04

Tema 3.3 Unentuduxanus
HEOPraHMYEeCKUX BELIECTB

Uccnenosats
KAueCTBEHHbIE PEaKIINU
HeopFaHHqGCKHX
BEIICCTB

1. [IpakTuko-
OpUEHTUPOBAHHBIE
3a7aHus 110
COCTaBIICHHIO
XAMHUYECKHAX
peaxkuuii ¢
y4acTHEM
HEOPTaHUYECKUX
BEIIIECTB,
UCTIONB3YEMBIX JITIS
150,
UACHTU(DUKAITIH.
2.JlaboparopHas
paborta:
“Unentuduxanys
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunonl OLEHOYHBIX
MeponpHuATHI

HEOPTraHUYECKHUX
BEIECTB”

Pasznea 4. Ctpoenue u
CBOIICTBA OPraHU4YeCcKHX
BellleCTB

HccaenoBars
CTPOEHHE M CBOMCTBA
OPraHMYecKux
BellecTB

KonrpoJsbHas
padora
«CtpoeHue u
CBOIICTBA
OpPraHu4ecKux
BeLeCTB»

4.1

I1P62
I1P63
I1P64
I1P65
I1P61
I1P67
OK 01

Tema 4.1 Knaccuduxkarus,
CTPOCHHME U HOMEHKJIaTypa
OpPTaHHYECKUX BEIIECTB

Knaccudunuposatsb
OpraHM4ecKue
BEILIECTBA B
COOTBETCTBHUH C HX
CTPOCHHEM

1. 3aganus Ha
COCTaBJICHUE
Ha3BaHUI
OpraHUYECKUX
COEIMHEHUH 1O
TPUBHAIBHOW WA
MEXIYHAPOAHOU
CUCTEMaTUYECKON
HOMEHKJIaType.

2. 3agaHus Ha
COCTaBJICHHE
MOJIHBIX U
COKpAIICHHBIX
CTPYKTYPHBIX
dbopmyn
OpraHUYECKUX
BEIIECTB
OTJIENIbHBIX
KJIACCOB.

3. 3agaun Ha
onpeaeIeHue
[IpOCTENIIEeN
bopMyIbl
OPraHUYeCKOU
MOJIEKYJIbI, UCXO/s
U3 3JIEMEHTHOI'O
cocrasa (B %)

4.2

[1P62
I1P63
[1P64
I1P65
I1P61
[1P67
[1P66
I1P68
I1P69
OK 01

Tema 4.2 CpoiicTBa
OPraHUYEeCKUX COECINHEHUHN

VYcranaBauBaTh
3aBUCHUMOCTH (DU3HUKO-
XUMHYECKHX CBOMCTB
OPraHUYECKUX BEIIECTB
OT CTPOCHUSI MOJIEKYIT

1. 3agaaus Ha
COCTaBJICHHE
ypaBHEHUH
XUMUYECKHUX
peaKkuuii ¢
y4acTHEM
OpPraHu4YEeCKUX
BEILIECTB Ha
OCHOBAaHHUU UX
cocTaBa 1
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunonl OLEHOYHBIX
MeponpHuATHI

OK 02
OK 04

CTpOCHHUSI.

2. 3amaHus Ha
COCTaBJICHUE
ypaBHEHU U
XUMHYECKHUX
peaKkuuit,
WUTIOCTPUPYIOIINX
XUMUYECKUE
CBOICTBa C yueTOM
MEXaHU3MOB
MPOTEKaHUS
JAHHBIX peaKkLHi U
TE€HETUYECKOMN
CBSI3U
OpPTaHUYECKUX
BEIIECTB Pa3HbIX
KJIACCOB.

3. PacuetHble
3a/1a4u 10
YpaBHEHUSM
peaxkuuii ¢
y4acTUEM
OpraHUYECKUX
BEIIIECTB.

4. JlaboparopHast
pabora
“IIpeBpameHus
OpraHUYECKUX
BEIIECTB MIPHU
HarpeBaHuu"

4.3

[1P62
I1P63
[1P64
I1P65
I1P61
I1P67
[1P66
I1P68
I1P69
OK 01
OK 02
OK 04

Wnentuduxanms
OpPraHUYECKUX BEIIECTB, UX
3HAYCHUE U MPUMCHCHHE B
OBITOBOM U
MPOU3BOACTBEHHOMN
JEeATeIbHOCTH YEJIOBEKA

Uccnenosats
KAueCTBEHHbIE PEaKIINU
OpraHNYeCcKuX
COCJIMHEHHU
OTICJIBHBIX KJIACCOB

1.IIpakTuko-
OPUEHTHPOBAHHBIE
3aJIaHus 10
COCTaBJICHUIO
XHUMUYECKHUX
peaKkuui ¢
y4acTHeM
OpraHUYECKUX
BEIICSCTB, B T..
UCIIOJIb3YEMBIX IS
150,
uAeHTU(DUKAINH B
OBITY U
MPOMBIIUIEHHOCTH.
2.JlaboparopHas
pabora:
“Unentuduxanys
OpraHUYECKUX
COCTUHEHUN
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THunonl OLEHOYHBIX

Ne OK/IIK Monayas/Paznen/Tema Pe3yabTar 00yyeHus .
MeponpusTHIA
OTJIEJIbHBIX
KJIacCOB”
3) XapakTepu3oBaTh
Paspen 5. Kunernueckue
BJMSIHUE PA3JIHYHBIX
U TePMOJAMHAMHYECKHE
(paxTopos Ha
3aKOHOMEPHOCTH
paBHOBecHe U
NPOTEKAHUSI XUHMHYECKHX
N CKOpOCTh
peakuui .
XHMHUYECKHX peaKIuii
5 |IIP62 Tema 5.1 Cxopoctb XapaxkTepus3oBaTh [IpakTuko-
I1P63 XUMHUYECKHUX PEaKIIUi. BIIMSTHUE OpUEHTUPOBAHHBIC
[1P64 XUMHUYECKOE PABHOBECHE  |KOHLICHTPALUU TEOPETUYECKHUE
[1P65 pearupyroimx BeIeCTB (3aJaHus Ha aHAIN3
I1P61 U TEMIIEpaTyphl HA (dakTopoB,
[1P67 CKOPOCTh XUMHUYECKUX |BIUSIOMIUX HA
[1P66 peakiuit U3MEHEHUE
I1P68 XapakTepru3oBaTh CKOPOCTH
I1P69 BIIMSTHUE WU3MEHEHHUS XUMHYECKON
OK 01 KOHILIEHTpaluu peakuuu.
OK 02 BEII[ECTB, PEAKIIUU [TpakTuko-
Cpenbl U TEMIEPATYPBl |OPUEHTUPOBAHHBIE
Ha CMellleHue 3a/laHus Ha
XUMHUYECKOTO MIPUMEHEHUE
paBHOBECHS npuHuuna Jle-
Iatense a1
HAXO0XJICHUS
HaTpaBIEHUS
CMEIIEHUS
paBHOBeCHUS
XAMHYECKON
peakly U aHan3
¢dakTopoB,
BIIUSIONINX HA
CMeIlleHne
XUMHUYECKOTO
paBHOBECHS
6 HccaenoBarb

Pa3nea 6. PacTtBopsl

HCTHHHBIE PACTBOPbI
€ 32JaHHBIMHU
XapaKTePpUCTHKAMHU
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THunonl OLEHOYHBIX

Ne OK/IIK Monayas/Paznen/Tema Pe3yabTar 00yyeHus .
MeponpusTHIA
6.1 | [1P62 Tema 6.1 [Tousarue o Pasmuuare uctunaele  |1. 3amauu Ha
[1P63 pacTtBopax pacTBOpbI IIPUTOTOBJIEHUE
I1P64 PacTBOPOB.
I1P65 2. IlpakTuko-
I1P61 OPUECHTHPOBAHHBIC
I1P67 pacyeTHbIC
[1P66 3a7aHys Ha
[1P68 JIUCTIEPCHBIC
I1P69 CHCTEMBI,
OK 01 UCIIOJIb3YEMBIE B
OK 02 OBITOBOI U
MIPOU3BOACTBEHHOMN
JeSTEIbHOCTH
YyeJioBeKa
6.2 | [1PG2 Tema 6.2 Vccnenosanue UccnenoBats Gusuko- (JlabopaTopHas
I1P63 CBOICTB PacTBOPOB XUMHUYECKHE CBOKCTBAa |paboTa
[1P64 VCTUHHBIX pacTBOpoB  |“IIpuroroBiieHue
ITP65 pacTBOpoB”’
I1P61
[1P67
I1P68
OK 01
OK 04
Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/lep:KaHMe (coep:KkaHue MPUKIATHOTO MOTYJIs1)
7 Paznea 7. OnennBarThb 3ammTa Keiica (¢
Xumusi B ObITY U MOCJIeACTBUSA yueTom Oyayiuei
NPOU3BOACTBEHHOM OBbITOBOH 1 npogecCHOHANbH
AeSITeIbHOCTH YeJ10BeKa |MPOU3BOACTBEHHOMI Ol 1eSITeJIbHOCTH)
AesITeJIbHOCTH
YeJIOBEKA C MO3HIMIT
IKOJIOTHYEeCKOH
0e3onmacHoCcTH
[1P62 Tema 7.1 Xumus B ObiTy 1 |OLieHUBATH Bo3mosxHbIE TEMBI
I1P63 MPOU3BOACTBEHHOMN MOCJIEACTBUS OBITOBOM |KEHCOB:
I1P64 JEeATEIIbHOCTH YEJIOBEKA U npousBojicTBeHHOU  |1. Ponb xumuu B
I1P65 NEeITEIbHOCTU nporecce
I1P61 YeJIOBEKa C MO3ULIUN COBEPLIECHCTBOBAH
[1P67 JKOJIOTUYECKON Ysl MY3bIKQJIBHOT'O
[1P66 0e30MacHOCTH HCKYCCTBA.
I1P68 2. Ponb xumuu B
I1P69 CO3JaHUH
I1P610 MY3bIKaJIbHBIX
OK 01 UHCTPYMEHTOB.
OK 02 3. beiToBast XuMHs
OK 04 U MY3bIKaJIbHBIE
OK 07 WHCTPYMEHTBI.
[IK 4.4
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunonl OLEHOYHBIX
MeponpHuATHI
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