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1. OBLIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIbBHOU JUCHUIIJIMHDbI

1.1. MecTro0 JAUCUMIUIMHBI B  CTPYKTYpPe OCHOBHOHl  mNpo(ecCHOHAIBLHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI

Oo6meo6pazoBarenbHas guciuuinHa COO.01.07 «Xumusy» sBiaseTcss 00s13aTeIbHON 4acThIO
o0mieo0pa3oBaTeapHOrO KKIIA 00pa3oBaTensHOM mporpaMmel B cooTBeTcTBrE ¢ PI'OC CIIO 1o
crenuanbHocTH 38.02.06 duHaHChI

1.2. lleau 1 nJIaHUpyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIINHBI :
1.2.1. Heap u 33291 JUCHHUILINHDI

Copneprxanue mporpamMMbl 0011e00pa3oBaTeIbHON JUCHMIIMHBI «XUMUS» HANpPaBICHO Ha
JIOCTUKEHUE CIEAYIOUIUX LeJIei:

- dbopMHpPOBaHHE CHCTEMBbl XHMHMUYECKMX 3HAHWW KaK BaXKHEWILEH COCTABISIOIICH
€CTECTBCHHO-HAyYHOM KapTHHBI MHpA, B OCHOBE KOTOPOM JIeKAaT KIIIOYEBBIE IIOHATHS,
(byHaaMeHTalbHbIE 3aKOHBl U TEOPUM XHUMHUH, OCBOECHHUE S3blKa HAYKH, YCBOCHHE U MOHHMAaHHE
CYIIHOCTH JOCTYIHBIX 0000IIEHHI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHEN MX
pa3BUTHUS U CTAHOBJICHMUSI,

- (dbopMHpoBaHUE U Pa3BUTHE MPEACTABICHUIN O HAyYHBIX METOJIaX [MO3HAHUS BEIIECTB
U XMMUYECKUX peakluil, HeOOXOIUMBIX IJIsi MPUOOPETEHUsS] YMEHMH OpUEHTUPOBATHCS B MHpE
BEUIECTB U XMMHMUYECKUX SIBIICHUH, UMEIOIIMX MECTO B NPUPOJE, B IPAKTUYECKON U ITOBCEAHEBHON
JKU3HH;

- pa3BUTHE YMEHUW U CIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HaONIOJIEHUEM U
OOBSICHEHHEM XHUMHUYECKOr0 S3KCIIEPUMEHTa, COONIOJEHUEM IpaBHJ O€30MacHOro OOpalleHus ¢
BEILIECTBAMH.

3agayu AMCHMILINHBI:

1) chopMHUpPOBATh MOHUMAHUE 3aKOHOMEPHOCTEN MPOTEKaHUS XUMHUYECKHX MPOLECCOB
U SBJICHUM B OKPYXKAaIOILEH Cpele, a TaKKe UX CBA3b C LEJIOCTHOW HAy4YHOM KapTUHOW MHUpa U
JIPYTUMU €CTECTBEHHBIMU HAayKaMH;

2) pPa3sBUTbh YMEHUS COCTABIIATh (POPMYJIbI HEOPTAaHUYECKUX U OPTaHUYECKUX BEIIECTB,
YpaBHEHUS XHUMHUYECKHX pEaKIMi, OOBICHATH HX CMBICI, HWHTEPIPETUPOBATh PE3YJIbTATHI
XUMHUYECKHUX DKCIIEPUMEHTOB,

3) chopMUpOBaThH HAaBBIKH MIPOBEACHUS MIPOCTEUIINX XUMHUYECKUX
HKCIEPUMEHTAIbHBIX MCCIEJOBAHUN C COOJIIOJEHHEM TpaBmwil 0e30macHOro oOpalieHus ¢
BElIeCTBaMU U J1a00paTOPHBIM 000PYIOBAHUEM;

4) pa3sBUTb yYMEHHUS HaXxOJIuTh, AaHAJIM3MPOBATh U HCIOIB30BaTh HH(OPMAIIHIO
XUMHYECKOIO XapakTepa U3 pa3jIMYHbIX HHQOPMAIMOHHBIX HMCTOYHMKOB, BKIIIOYas Y4eOHYIO
JUTEpaTypy, Hay4YHble MyOIMKaIUU U HHTEPHET-PECYPCHI;

5) chopMUpOBaTh YMEHHUS MPOTHO3MPOBATH IOCIEACTBUS CBOEH JESATENBHOCTH U
XUMHUYECKHX TNPHUPOJIHBIX, OBITOBBIX M MPOU3BOJACTBEHHBIX NPOIECCOB, YYHUTHIBask BO3MOKHBIE
HKOJIOTUYECKHE U COLUAIBHBIE BO3/IEUCTBUS;

6) chopMHpOBaTh TMOHMMAaHUE 3HAYMMOCTH JIOCTH)KEHUH XHMHUYECKOH HayKu H
TEXHOJIOTHI Ui pa3BUTHUS COLMAIBHOW M MPOU3BOJCTBEHHONW cdep ¢ yMEHHEM NPUBOIUTH
IPUMEPBI UX IPUMEHEHUS B Pa3IMYHbIX cepax KU3HU.

1.2.2. Tlnanupyembie pe3y/abTaThl 0CBOeHHs 0011e00pPa30BaTe/JbHON IMCUMILUIMHBI B
coorBeTrcTBMU ¢ PI'OC CIIO u Ha ocaoBe PI'OC COO

O6mue xkommereHmu (nanee — OK) u mpodeccuonansubie kommereHmu (nainee — 1K)
®I'OC CIIO B cOOTHECEHUH C JIUYHOCTHBIMHU, METAIPEIMETHBIMU U MPEAMETHBIMH Pe3yJIbTaTaMu
oOydenuss 0OazoBoro ypoBHs (mamee — I[IP6) ®I'OC COO mnpeacraBieHbl B TaOJUIE:



Tabnuua 1 — [Inanupyemble pe3ynbTaTbl OCBOCHUS 00111€00pa30BaTeIbHON JTUCIUTIIUHBI

Koa u IliianupyemMblie pe3yabTaThl 0CBOCHUS IUCHUIIINHbBI

HAMMEHOBaHHE

(popmupyembIxX Oo0mme JucuuninHapHble

KOMIIeTeHIM i

OK 01. | JInmuHocTHBIE pe3yJibTaThl AOJKHBI | JIuCHMIVIMHAPHBIE Pe3yJIbTAThI J0JIKHbBI OTPAKATh:

Bri6bupath 0TPAXKATH B YACTH: IMP6 01. cdhopMUPOBAHHOCTH  NPEACTABICHUN: O  XUMHUYECKOU

CITOCOOBI TPYAOBOI'0 BOCIIMTAHUSA: COCTaBIISIIOIIECA €CTECTBEHHOHAYYHOW KApTHHBI MHpPA, POJA XUMHUH B

pelieHus 3agad | — rOTOBHOCTH K TPYAy, OCO3HAHWE | HIO3HAHUM SBJICHUH NPHUPOABI, B (POPMHPOBAHUHU MBIIUIEHUS MU KYJIBTYDBI

npo(ECCUOHANBH | IEHHOCTH MacTePCTBa, TPYI0IIO0HE; JUYHOCTH, €€ (PYHKIIMOHAIBHONW IPAMOTHOCTH, HEOOXOIMMOMN ISl PEIICHUS

on ACATCIIbHOCTH | — TOTOBHOCTDh K AKTUBHOU nesTeapbHOoCTH | IPAKTHYCCKHUX 3alad U SKOJIOTHYCCKH 000CHOBAHHOT'O OTHOIIIEHUS K CBOCMY

NPUMCHHUTEIIBHO | TEXHOJOTHYSCKOM u COLIMANILHOI | 3/I0POBBIO ¥ TIPUPOJIHOM Cpere;

K PA3IMYHBIM | HanPaBJIEHHOCTH, criocoonocts | PO 02. BrageHue CUCTEMOW XHUMHWYECKMX 3HAHHUM, KOTOpas BKJIIOYACT:

KOHTCKCTaM UHULUHAPOBATH, IUIaHUPOBATH u | OCHOBOIIOJararomuye IOHATHA (XI/IMI/IHCCKI/IPJI OJICMCHT, aTOM, OJJICKTPOHHAA
CAMOCTOSITEILHO BBITIOJIHATH Takyro | 000n04Ka aroma, s-, p-, d-a7eKTpOHHBIC OpPOUTAIM aTOMOB, HOH, MOJIEKYIIa,
JIESATEIbHOCTD, BAJICHTHOCTDB, JJICKTPOOTPULATCIIBHOCTb, CTCIICHb OKHCJICHUA, XUMHUYCCKAA
_ MHTEpeC K  pasIMuHeIM  cepam | CBA3b, MOJb, MOJApHas Macca, MOJISIpHBIA 00BEM, YITIEpPOIHBIA CKETEeT,

poeCCHOHAIBHON e TETHHOCTH.
MeranpeamMeTHble pe3yJbTaThl
O0TPaXaTh:

OBiajgeHne yYHMBEPCAJBHBIMH Y4eOHBIMH
MO3HABATEJILHBIMH JAeHCTBUSIMM:

a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:

- CaMOCTOSITENILHO  (POPMYIHpPOBATH H
aKTyaJlu3upoBaTh MpoOJieMy, paccMaTpHUBAaTh
€€ BCECTOPOHHE;

- yCTaHABIUBATh CYIIECTBEHHBIN
MpU3HAK WJIM OCHOBaHUS [UIsl CpPaBHEHUS,
KIaccupuKaluu U 0000IICHNUS;

- OTpeNeNaATh  IeNu
3ajaBaTh  apaMmeTpsl H
TOCTHKEHUS;

— BEISIBIISITH
IPOTUBOPEYHS B

AO0JIZKHbI

JeATEIbHOCTH,
KpUTEpUU  HX

3aKOHOMEPHOCTHU u
paccMaTpUBaeMbIX

(GyHKIMOHATBHAS TPYyIIa, pagukal, H30MEPHs, U30MEPbI, TOMOJIOTUUECKHUI
psil, TOMOJIOTH, YIJIEBOJIOPO/IbI, KUCIOPOA- U a30TCOJAEPKAILNE COCITUHEHHUS,
OMOJIOTUYECKH aKTUBHBIC BellecTBa (YIJ€BOJIbI, KUPHI, OEIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIE  COEAMHEHUS,
KpUCTAJUTMYECKasi PEelIeTKa, THUIBl XUMUYECKUX PEeaKIHil (OKHUCIUTEIHHO-
BOCCTaHOBUTENBHBIE, SK30-U DHJIOTEPMUYECKHUE, PEaKIIM HOHHOTO 00MeHa),
PacTBOP, AIEKTPOJIUTHI, HEAICKTPOIUTHI, SJEKTPOIUTHUECKAS] TUCCOIIAAIINS,
OKUCIUTENb, BOCCTAHOBUTENh, CKOPOCTh XUMUYECKON PEAKIIUU, XUMUYECKOE
paBHOBeCHE), TEOPUU ¢ 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHUS
oprannyeckux BemectB A.M. byrtnepoBa, Teopusi 3IEKTPOJIUTUYECKOU
nucconuanuu, nepuoandecknii 3akon .M. MenzaeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIHYECKUN SI3BIK XMUMHHU, (PAKTOIOTHIECKHE
CBEJICHUS O CBOMCTBAx, COCTaBe, MOJYyYEHUU U O€30MacHOM HCIOJIb30BAHUHT
BOXHEHIINX HEOPTaHUYECKUX M OPraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKON JIEATETLHOCTH YEJIOBEKA;

I1P6 03. chopMUPOBAHHOCTb YMEHHUH BBIABIATH XapaKTEPHbIC MPU3HAKU U
B3aUMOCBSI3b M3YyYEHHBIX MOHSATUH, MPUMEHATH COOTBETCTBYIOIINE MOHSITHUS




SIBJICHUAX
- BHOCHUTBb KOPPCKTHUBLI B ACATCIIbHOCTD,
OILICHUBATh COOTBETCTBUEC PE3YJILTATOB LIC/IAM,

OIICHUBATh PUCKH ITOCJICICTBHIA
NEeSATETbHOCTH.

0) 0a30BbIE HCCIeN0BATENbCKUE e CTBHS:
- BIIAJICTh HaBBIKAMH y4eOHo-
HCCIICA0BATECILCKOMN u MPOEKTHOM
JIeATEeIIbHOCTH, HaBBIKAMH pasperieHus
npo0Jem;

- BBISBIIATh  TPUYMHHO-CIICICTBCHHBIC

CBSI3M M aKTYaJIM3UPOBATh 33]auy, BbIJBUraTh
TUIIOTE3Y €€ PELIeHUs, HaXOIUTh apryMEHThI
JUIS  JTOKa3aTelbCTBA CBOUX YTBEPKACHUH,
3aJjaBaTh apaMeTpbl U KPUTEPUU PEIICHUS;

- aHAJIM3MPOBaTh IIOJIyYEHHBIE B XOZE
pelleHnsl 3aJaud pe3yJbTaThl, KPUTHUYECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
IIPOTHO3MPOBaTh ~ HW3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- yMEeTb  MEpPEHOCUTh  3HaHWs B
MO3HABATEIbHYI0 M TPAKTHYECKYI0 00JacTu
KHU3HEIESTEIbHOCTH.

IpY OINKCAHUU CTPOEHUS U CBOWCTB HEOPraHMYECKUX M OPraHUYECKUX
BEUIECTB U UX MPEBPALLECHUH; BBIABIIATh B3aMMOCBA3b XMMUYECKUX 3HAHUM C
HNOHATHUSIMH U IIPEJICTABICHUSMU JIPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;
IIP6 04. chopMupoBaHHOCTHP YMEHHH HCIIOJIB30BAaTh HAMMEHOBAHUS
XUMHUYECKUX COEIUHEHUM MEKIyHapOJHOTO COI03a TEOPETUUYECKON M
IPUKIAJHON XHMUU W TPUBUAIbHBIC HA3BaHWs Ba)KHEHWINUX BEILECTB
(oTHIIeH, aueTHIIeH, TIIMIEpuH, (GeHol, GpopMaabaerull, YKCycHas KUCIOTa,
IJIMLIUH, YrapHbId Tra3, YIVIEKUCIBI TIa3, aMMHaK, TlalleHas W3BECTb,
HeraieHasi WM3BECTb, NUTHEBAs COJAa W JPYTUX), COCTaBIATH (POPMYJIbI
HEOPraHMYECKUX W OPraHUYeCKHX BEILECTB, YPAaBHEHUS XHMHUYECKUX
peakiuii, OOBSICHATh MX CMBICI; HNOATBEPKIaTh XapaKTEPHbIE XUMUYECKUE
CBOMICTBA BEIECTB COOTBETCTBYIOIIMMH OKCIEPUMEHTAMH U 3alUCAMH
YPAaBHEHUN XUMUYECKUX PEAKIUH;

IIP6 0S5. chopMuUpOBAaHHOCTH YMEHHUH YCTaHABIMBATh IPHUHAIIE)KHOCTh
M3YYEHHBIX HEOPraHMYECKHUX WU OPraHMYECKHUX BEILECTB K OIPEICICHHBIM
KJIaccaM M TpyIaM COEINHEHUH, XapaKTEPU30BaTh UX COCTaB U BayKHEHIINE
CBOIICTBa; ONpeNeNsITh BUABI XMUMHUYECKUX CBsI3€il (KOBaJleHTHasl, WOHHas,
MeTaJUIn4YecKas, BOJOPOJHAs), TUIbl KPUCTAIIMUECKUX PELIETOK BEIIECTB;
KJIAaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;

ITP6 07. chopMUPOBAaHHOCTH YMEHUN MPOBOJUTH PacyeThl MO XMMUYECKUM
dopMynaM M YpaBHEHHUSM XHMHUYECKHX pEaKUUd C HCIOJIb30BaHUEM
(GU3MUecCKUX BEJIWYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOMH
CTOPOHBI: MAacChl, OObemMa (HOpMaJbHBIE YCIOBHS) Ta30B, KOJUYECTBA
BEIECTBA; MCMOJIb30BaTh CUCTEMHBIE XMMHUYECKUE 3HAHUS U1 NPUHATHS
pelieHnit B KOHKPETHBIX )KU3HEHHBIX CUTYallUAX, CBSI3aHHBIX C BELIECTBAMHU
Y UX IPUMEHEHHEM.

OK 02.
Hcnonp3oBaTh
COBpPEMEHHBIC
cpenacTBa
MOWCKa, aHAJIN3a
51
WHTEPIPETAI
UHpOpPMALIUHU U

JIMYHOCTHBIE pe3yabTaThl JAOJIKHBI
0TPaKaTh B YACTH:

LHEHHOCTH HAYYHOI'0 MO3HAHMSI:

- c(hOPMHUPOBAHHOCTh  MHPOBO33PEHUS,

COOTBETCTBYIOILIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOLIECTBEHHOW MPaKTUKH,
OCHOBAHHOTO Ha  JMasore KYJBTYP,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa

JucuuMiimHapHbie (IpeAMeTHbIE) pe3yabTaThl U J0JKHbI OTPAKATH:
ITP6 06. BnazeHUEe OCHOBHBIMM METOAAMM HAYYHOI'O MO3HAHUS BELIECTB U
XUMUYECKUX  sBJICHWH  (HaOJIOJeHWe,  W3MEpEHHe,  OKCICPHUMEHT,
MOJICTTUPOBAHHE);

ITP6 07. chopMUPOBAHHOCTh YMEHUN MPOBOAUTH PACUEThl MO0 XUMHUYECKUM
dopMynaM U ypaBHEHHSM XUMHUECKHUX pEaKIUil C HCHOJIb30BAHUEM
(GU3NYEeCKUX BEJIMYMH, XapaKTEPU3YIOIIMX BEILECTBA C KOJIUYECTBEHHOMN
CTOPOHBI: Macchl, 00beMa (HOpPMalbHbIE YCIOBHS) Ta30B, KOJHYECTBA




UH(POPMALIMOHH
bI€ TEXHOJOTUHI
JUTSI BBITIOJTHEHUSI
3a1au
npodeccuoHabH
OU NIeITEeNbHOCTHU

B IIOJIUKYJIBTYPHOM MHPE;
- COBEpPUICHCTBOBAHHE  A3BIKOBOM U
YUTATENIbCKOM  KYJIbTYpPbl KaK  CpEeACTBa
B3aUMOJICHCTBUS MEXIY JIOAbMHU U I1O3HAHUS
Mupa.

MeranpeamMeTrHble pe3yJbTaThl
0TPaKaTh:

OBiajeHne YHHMBepPCAJIBHBIMH Y4eOHBIMH
MO03HABATEJILHBIMH JAeliCTBUSIMU:

B) pa6ora ¢ undopmanmeii:

- BJIA/IETh HaBbIKaMU MOJIyYEHUs
uHbOpMalUK U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIISATH  IIOMCK,
aHaJ3, CUCTEMAaTU3alMI0 U MHTEPIPETALUIO
uHbOpMAIMK PA3IMYHBIX BUIOB U (opm
IIPE/ICTaBIICHMS;

- CcO31aBaTb TEKCTBl B  Pa3IMUHBIX
(dbopMarax ¢ yueToM Ha3HaueHus HH(GOpMaLUn
u LIEJIEBOM ayJIMTOpUH, BbIOUpast
ONTUMaJbHYI0 (OpMY TpEACTABIECHUS U
BHU3yalIU3aluy;

- OLICHUBATH JIOCTOBEPHOCTb,
JIETUTUMHOCTbh UH(QOPMAIINH, €€ COOTBETCTBHE
IIPaBOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

- BJIaJIeTh HaBbIKAMM DPACIIO3HABaHUS U

HOJIZKHBI

BELIECTBA; MCIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JI1 MPUHITUS
peLICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEILECTBAMU
U X IPUMEHEHUEM;

IIP6 08. cdhopmMupoBaHHOCTP YMEHHUW IJIAHUPOBATh M BBIMOJIHATH
XUMHUYECKUH OSKCIIEPUMEHT (TpPEBpAlllEHUsl OpraHUYeCKHX BEILIECTB IIPU
HarpeBaHUM, MOJIyYCHUE ATUJICHA M HU3YYEHHUE €ro CBOMCTB, KaueCTBEHHbIE
peaKIMy Ha ajJbJeru/bl, KpaxMall, YKCYCHYIO KUCIIOTY; A€HATypanus OenKoB
IpU HarpeBaHHUM, LIBETHbIE PEAKIMM OENKOB; MPOBOAMTH PEAKIMM MOHHOI'O
o0MeHa, onpeAesnsaTh Cpely BOJHBIX PAaCTBOPOB, KAUECTBEHHbIE PEAKLUU Ha
cyiabdar-, kapOOHaT- M XJIOPUJ-aHUOHBI, HAa KAaTHOH aMMOHUS; pellaTh
JKCIIEpUMEHTaJbHbIe 3anaun 1o TemaMm "Metamnsl" u "Hemeraminsl") B
COOTBETCTBUM C IIpPaBUJIAMM TEXHUKHU O€30MAaCHOCTH IpHU OOpalleHHH C
BEIIECTBAMH U J1a0OpAaTOPHBIM 00OPYJOBAaHUEM; MPEICTABIATH PE3YIbTATHI
XMMUYECKOI'0 3KCIIepUMEHTa B (hopMe 3alKcy ypaBHEHUH COOTBETCTBYIOLINX
peakumii 1 GOpMyITUPOBATH BEIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

IIP6 09. chopMUPOBAHHOCTh YMEHHsI aHATU3UPOBATh XMMUYECKYIO
MH(pOpPMaLIMIO, TOIYYaeMyl0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uHpopmanuu, cetb IHTepHET U ApyrHe).

3aIMThl  MHPOpPMaLuU, HHPOPMALMOHHON

0€30I1aCHOCTH JIMYHOCTH.
OK 04. | JInyHOCTHBIE pe3yabTaThl AOJKHBI | JIncuuniuHapHbie (MpeIMeTHbIE) Pe3yIbTAThl U J0JIKHBI OTPaKaTh:
OddexTuBHO 0TpPa’KaTh B YaCTHU: ITP6 08. cdopMHUPOBAHHOCTH YMEHHH IJIaHUPOBaTb U  BBINOJHSTH
B3aUMOJICIICTBOB | IPaIaHCKOI0 BOCIIUTAHMSA: XUMUYECKUH HKCHEpUMEHT (IpEeBpallleHus OpraHMYecKHX BEIIECTB MpHU

aTh U paboTath B
KOJUIEKTUBE U
KOMaHJ1e

- TOTOBHOCTb BECTH COBMECTHYIO
JEATEIIBHOCTh B HMHTEpEcax IPa)kIaHCKOIO
0011ecTBa;

- YMEHHE B3aUMOJICHCTBOBATh c

HarpeBaHUM, MOJYYCHHE JTHUJICHA U U3YYEHHE €r0 CBOMCTB, KaYECTBEHHBIE
peaKIMy Ha ajJbJeru/bl, KpaxMall, YKCYCHYIO KUCIIOTY; A€HaTypanus OenKkoB
IIPYU HarpeBaHHUM, LIBETHbIE PEAKIIMM OENKOB; MPOBOAMTH PEAKIMM HOHHOTO
oOMeHa, OmpeneNsaTh cpelly BOAHBIX PAacTBOPOB, KAUECTBEHHBIC PEaKIMH Ha
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COIMAJIBHBIMHU HHCTUTYTaMU B COOTBCTCTBHUU
C UX (bYHKI_II/IﬂMI/I W HAa3HAYCHHCM.

MetanpeamMeTHbie pe3yJbTaThl JOJIKHBI
0TPaXkKaTh:

OBaanenue YHHBEPCAJbHbIMH
KOMMYHUKATUBHBIMU J1efiCTBUSIMM:

0) coBMeCTHas 1eITeJIbHOCTD.

- MMOHUMATh u UCIIOJIH30BaTh
MPEeUMYIIeCTBA KOMaHIHOU u
WHJMBUIYAIBHOU PabOTHI;

— IIPUHUMATh LEeIn COBMECTHOMN
NeSITeNIbHOCTH, OpraHU30BbIBATH u
KOOPJAMHHUPOBATH NenCcTBUA o ee
JOCTUKEHHUIO: COCTaBJISATh IUIaH JACWCTBUIA,
pacnpenenarb pojad C Yy4ETOM MHEHUM
YYaCTHUKOB o0cyx1aTh pe3yabTaThl
COBMECTHOI pabOTHI.

OBaanenue YHHUBeEPCAJIbHBIMH

PeryisiTHBHBIMH 1eHCTBUSIMU:

r) NPpUHATHE Ce0s M APYTUX JI0deH:

- IIPUHMMATh MOTHUBBI M apryMEHTHI
ApYruX JIIOJAEW MNpH aHalu3e pe3yJbTaToB
NESTENIBHOCTH;

- IIpU3HaBaTh CBOE TMpPaBO U IPaBO
JPYTUX JI0/Iel Ha OIIHOKY;

cynbar-, kapOboHAT- W XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS;, pEIIaTh
AKCIIEpUMEHTAJIbHBIE 3amaud 1o Temam "Metammel" u "Hemeramiel") B
COOTBETCTBUU C MpaBWJIAMHU TEXHUKH OE€30MAaCHOCTH MpH OOpalieHUuH C
BEIIECTBAMH U JIaOOPATOPHBIM O0OpYIOBaHHEM; MPEACTABIATh PE3YJIbTAThI
XUMHYECKOTO IKCIIEPUMEHTA B JOpMe 3alMCH YPAaBHEHUI COOTBETCTBYIOIIUX
peakuii 1 GopMyIHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB.

- pa3BUBaTh CIOCOOHOCTh TMOHUMAaTh

MHp C HO3UIUU APYTOro YEJ0BEKA.
OK 07. | JInuHOCTHBIE pe3yJibTaThl AOJKHBI | JIncuuniuHapHbie (MpeIMeTHbIE) Pe3yIbTAThI U J0JIKHBI OTPakKaTh:
CoznelicTBOBaTh | OTPa’XkaTh B YacTH: IMP6 01. cdhopMUPOBAHHOCTH  NPEACTABICHUN: O  XUMHUYECKOU
COXPaHEHHUIO JKOJIOIMYECKOI0 BOCIIMTAHUSA: COCTABJIAIOIIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA, pPOJIM XUMUU B
0pr>1<a10me171 - C(I)OpMI/IpOBaHHOCTB JKOJIOTUYECKOU | [IO3HAHUM SIBJICHUU mpupoabl, B (1)OpMI/Ip0BaHI/II/I MBIIIJICHUST U KYJBTYPbI
cpensl, KyJbTYPbl, IIOHUMAaHHE BIMSHUS COLMAILHO- | JMYHOCTH, €€ (DyHKIHMOHAIBbHON IPaMOTHOCTH, HEOOXOAMMOH Ul pelleHus
pecypcocOepexe | 5KOHOMUYECKHX IIPOIIECCOB Ha COCTOSHUE | NPAKTHYECKHMX 3a/1ad U SKOJIOTMYECKHM 0OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY

HUIO, IPUMCHSTH

MPUPOJHON M COLIMAIBLHON CpEeJlbl, OCO3HAHUE

3JI0POBBIO U TIPUPOTHOM CpeIe;
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3HAHUSA 00
W3MEHEHUU
KJINMAaTa,
MIPUHLHUIIBI
OEpEKITUBOTO
IIPOU3BOJICTBA,
3P PEeKTHBHO
eicTBOBaTh B
Ype3BbIYAHBIX

CUTyalusiax

r100aNbHOTO  XapakTepa  AKOJOTHYECKUX
npoOJem;
- IUTAHUPOBAaHHE M OCYIIECTBIICHHE

JEUCTBUM B OKpYXKaloLIEH Ccpele Ha OCHOBE

3HaHMA  LeJed  yCTOMYMBOIO  pa3BUTUSA
YeJI0BEYECTBA;

- AKTUBHOE  HENpPUATHE  JIEWCTBUH,
IIPUHOCALIMX BPEN OKPYXKaIOUIEH cpene;

- YMEHHE IIPOrHO3UPOBATh
HeOIaronpusTHHIC JKOJIOTUYECKHE

MOCTIE/ICTBUS NPEANIPUHUMAEMbIX JCHCTBUM,
MIpeI0TBPALLATh HX.
MertanpeamMeTHble pe3yJbTAThI
0TPa’KaTh:

OBiajgeHne yHMBEPCAJBHBIMH Y4eOHBIMH
NMO3HABATEJbHbIMHU JAeliCTBUSIMM:

B) padora ¢ nHpopManmei:

- HCII0JIb30BATh CpeacTBa
MHPOPMALIMOHHBIX M  KOMMYHHMKAIlMOHHBIX

JOJIKHBI

TEXHOJIOTUH B  pEIIEHUH KOTHUTHBHBIX,
KOMMYHUKAaTHUBHBIX M  OpraHU3allMOHHBIX
3a1a4 C coOmofieHeM  TpeboBaHMA
3PrOHOMMKH, TEXHHUKHU 0€30MacHOCTH,

THTHCHBI, PECypCOCOCpPEKEHUs, MPABOBBIX H
THYECKUX HOpPM, HOpPM HH(MOPMALMOHHON
0€30I1aCHOCTH.

IIP6 10. chopMUPOBAHHOCTh YMEHUH COOJIIO/IaTh MPaBHIIA IKOJIOTUICCKH
1[eJIeCO00Pa3HOro0 MOBEIECHUsI B OBITY M TPYAOBOM NEATEIBHOCTH B LIEJSAX

COXpaHEHMsI CBOErO 3/J0pPOBbsi M OKpYXKallleld MNPUPOAHON CpElbl;
YUUTBIBaTh ONACHOCTb BO3JEMCTBUS HA KHUBBIE OPraHU3MbI OIPEIEICHHBIX
BEUIECTB, IIOHMMAas CMBICI IIOKa3aTessd MPEeAESbHOM  JIOMyCTUMOM
KOHILIEHTPALUH.




2. CTPYKTYPA M  COJEPKAHHUE  OBIIEOBPA3OBATEJILHOI
JTUCHUIINHBI

2.1. O6beM yueOHOI TUCIHUNJIMHBI M BUAbI Y4e0HOI padoThI

Buj yueOHoi1 padoThl O0bem B yacax
OBBEM OBPA30OBATEJBLHOM MPOT'PAMMBI JTUCIATLJIAHBI: 76

- TeOpeTHYeCKoe 00yueHHe 38

B T.4. Ipo¢heCCHOHATbHO-OPUEHTUPOBAHHOE Co/Iep)KaHue (paKTUYecKas -
TTOJITOTOBKA)

- NPAKTHYeCKHe 3aHATHS 38

B T.4U.

1po(heCcCHOHATILHO-OPUEHTUPOBAHHOE COIepKaHKE (IPAKTHUECKas TOArOTOBKA) -

nudepeHIMPOBaHHBIN 3a4eT

- MIPOMEKYTOYHASI aTTECTAUA -

B TOM YHCIJIC:

KOHCYJIbTAallU -

OK3aMCH -

auddepeHunpoBaHHbIN 3aUeT




2.2. Tematndeckuii TIaH U COAEp)KaHUE YICOHON TUCITUTIIMHBI

KosinuecTBO ayIUTOPHBIX YaCOB

BCero B T.4. B
HaumeHnoBaHue pa3jaeioB U TeM npod. TeopeTuy. fpaxtu
OpHeHTHp-e | o0yuyeHHe T
oByueHme 3aHATHA
Pasnen 1. OcHOBBI CTPOEHMS BellleCTBA 8 - 4 4
Tema 1.1. CTpoeHre aTOMOB XMMHUYECKHUX 3JIEMEHTOB U MPUPOJA XUMUYECKOU CBS3U 4 - 2 2
Tema 1.2. [lepuoguyeckuii 3akon u Tadnuna /.M. Menneneesa 4 - 2 2
Pa3znen 2. XumMnyeckue peakumu 10 - 4 6
Tema 2.1. Tunbl XUMHUYECKUX PEAKITUN 6 - 2 4
Tema 2.2. DneKTpoauTHYECKas AUCCONMAIUS M HOHHBI 00MEH 4 - 2 2
Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHMYECKUX BelIeCTB 14 - 8 6
Tema 3.1. Knaccudukanusi, HOMEHKIATypa U CTPOECHHUE HEOPTaHUYECKHUX BEIIECTB 4 - 2 2
Tema 3.2. ®U3UKO-XMMHUYECKHE CBONCTBA HEOPTAaHUYECKUX BEILECTB 8 - 6 2
Tema 3.3. VnenTudukanys HeOpraHMUYECKUX BEIIECTB 2 - - 2
Pa3nes 4. CTpoeHue H CBOICTBA OPraHMYeCKUX BeIeCTB 26 - 14 12
Tema 4.1. Knaccudukansi, CTpOeHHE M HOMEHKJIaTypa OpraHMueCKUX BEIIECTB 8 - 4 4
Tema 4.2. CBolicTBa OpraHUIeCKUX COCTMHEHUIN 12 - 6 6
Tema 4.3. nenTudukanys opraHn4eckux BELIECTB, UX 3HAaUEHUE U IPUMEHEHHE B 6 - 4 2
OBITOBOM U IPOU3BOJICTBEHHOMN AESITEIbHOCTH YeJIOBEKa
Pa3nes S. Kunernyeckne 1 TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSA 8 - 4 4
XMMHYECKHX peakiuii
Tema 5.1. CKopocTh XUMHUYECKUX peakluil. XMMHUECKOE PABHOBECUE 8 - 4 4
Pa3nen 6. PacTBopsbI 4 - 2 2
Tema 6.1. ITonsiTie 0 pacTBOpax 2 - 2 -
Tema 6.2. VccaenoBanue CBOWCTB pacTBOPOB 2 - - 2
Pa3nen 7. Xumusi B ObITY U POU3BOACTBEHHOI 1eATEIbHOCTH YeJIOBEKA 6 - 2 2
OpPraHMYeCKHX BelllecTB
Tema 7.1. Xvimus B OBITY ¥ TPOM3BOACTBEHHOH JIEATEIILHOCTH YEIOBEKA 6 - 2 2
JunddepenunpoBaHHblii 324eT 2 - - 2
BCEI'O 76 . 38 38
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Tabmuma 3 — Coneprxkanue

JUCLHUILINHBI

HaumenoBanue
pa3iesioB U TeM

Conep:xanue yueOHOro Marepuasa (0CHOBHOe U POodecCuOHAIBHO-
OPHMEHTHPOBAHHOE), JJA00PATOPHbIE H MPAKTHYECKHE 3AHATHUSA, IPUKJIATHON
MOAYJb

Oo0Lem
4acoB

®opmupyemble
KOMIIETCHIIUH

1

2

4

Pa3nen 1. OcHOBBI CTPO

CHHHA BeIIECCTBA

10

Tema 1.1.

CtpoeHue aToMOB
XUMHYECKHUX
9JIEMEHTOB | MPUPOA
XUMHUYECKOHN CBS3H

Copep:kaHue y4eOHOT0 MaTepuaia

1. CoBpemeHHasi Mo/le/Ib CTPOCHHS ATOMA.

OnexkrpoHHas KoHpuUrypamnus aroma. Knaccudukanus XMMIYECKHX 3JIEMEHTOB (S-
, p-, d-amemenTshI). BaneHTHBIC 31eKTPOHBL. BalleHTHOCTh. DJEeKTpOHHAs TPpUpoIa
XUMHUYECKOM CBS3M. OJIEKTPOOTpHULIaTeIbHOCTh. KoBaneHTHas CBsA3b, €€
Pa3sHOBUJHOCTM M  MEXaHHW3Mbl 00pa3oBaHHMs (OOMEHHBII M  JOHOpHO-
akuentopHeiii). MonHas cBsi3b. Mertamuyeckass cBsi3b. BopopomHas CBs3b.
MexMoneKkysipHble B3auMoneHCTBUs. M30Tombl, OCHOBHOE M BO30YXJIEHHOE
COCTOSIHME aToMa, THOpUAN3alisl aTOMHBIX OpOUTaJIEi.

N

IIpakTHYecKHe 3aHATHA

I13 Nel. Pemienne NpakTH4YeCKUX 3aJaHUI HA COCTABJICHHE JJIEKTPOHHO-
rpagpudeckux ¢opmya >ieMeHTOB 1—4 mepuoJoB, 3JEKTPOHHBIX (opmyI
MOJIEKYJI U OIIPEIEICHUE TUIIA CBA3U.

Pemrenne 3amaHnii Ha KCHOJIB30BAHME XWUMHYECKOM CHUMBOJIMKM M Ha3BaHHUU
COCIMHEHUI II0 HOMEHKIATYpe MEXIYHApOIHOIO COK3a TEOPETUYECKOU U
MIPUKJIAJHOM XMMHHM M TPUBHAIBHBIX HA3BAaHWW JUISI COCTABJICHHUS XHMHYECKHX
¢dbopMy IBYXaTOMHBIX COEIMHEHHH (OKCHIOB, CyIb()HIIOB, THAPUIOB U T.II.) U
JPYTUX HEOPTAHUYECKUX COEAMHEHUMN OTJIEIbHBIX KJIACCOB.

OK 01

Tema 1.2.
[Tepuoanueckuii 3aK0H
u tabauna J[. 1.
Menneneena

Coaep:xanue yueOHOro MaTepuaJia

2. Tlepuonmyeckasi cucteMa XumMnuyeckux iemMeHToB /[.U. MeneieeBa.
Ousnueckuit  cmbicn  Ilepuomuyeckoro  3akonma .M.  Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB, 00pa3yeMbIX UMH
IIPOCTBIX U CIIOKHBIX BEIECTB B COOTBETCTBUU C ITOJIOKECHUEM XHUMHUYECKOIO
anemenTa B llepnoanueckoi cucteme. MUpOBO33pEHUYECKOE U HAYYHOE 3HAUYCHHE
Ilepuonnueckoro 3axkoHa JI.MI. Menneneesa. IIpornossr .M. Menzeneesa.
OTKpBITHE HOBBIX XUMHUYECKHX DJIEMEHTOB.

N

IIpakTHYecKkue 3aHATHA

OK 01
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113 Ne2. Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETHYECKHUX 3aaHU I

Ha  XapaKTepU3alUI0  XUMHYECKUX  DJIEMEHTOB  «METaJUTMUecKue  /
HEMETAJTNYECKHE CBOMCTBAY, ANEKTPOOTPHUIATENILHOCTh M CPOJCTBO K DIEKTPOHY
XUMHUYCCKUX DJJICMCHTOB B COOTBCTCTBHUC C HX OJJICKTPOHHBIM CTPOCHUCM U
MOJIO)KEHUEM B  IEPUOJUYECKOM CHUCTeMe XHMHYecKux siementoB J[.U.
MenneneeBa». PemieHue pacdyeTHBIX 3aJad Ha HAXO0XKJICHUE OTHOCHUTEIIbHOMN
MOJIEKYJISIpHOI Macchl. OrpeneneHne MacCOBOM JJOJIU XMMHUYECKUX 3JIEMEHTOB B
CJ10kHOM BeniecTBe. CocTaB, CTPOCHUE MOJIEKYIL.

Pa3zgea 2. Xumnuyeckue peakunu

10

Tema 2.1.
THIBI XMMHYSCKHX
peaKkuuii

Coaep:xaHue yueOHOro MaTepuaJia

3. Knaccupukanusi W THOBI XHMHYECKHX PpeaKknuii ¢ ydacTueMm
HEOPraHUYeCKHX BelleCTB.

KonnyectBeHHble OTHOIIEHUS B XUMHHU. OCHOBHBIE KOJMYECTBEHHbIC 3aKOHBI B
XUMHU KU PACUCTHI IO YPAaBHCHUAM XHUMHYCCKUX peaKHHﬁ. Mois Kak CAUHUIIa
KoJIn4yecTBa BelecTBa. MossipHas Macca. 3aKOHBI COXPaHEHUsI MacChl U YHEPTUU.
3axoH ABorajipo. MomnspHblii 00beM razoB. OTHOCUTENbHAS IUIOTHOCTh I'a30B.
Peaknun kommiekcooOpa3oBaHHMsl C y4acTHEM HEOPraHMYECKHUX BeIIecTB (Ha
IIpUMepe THIPOKCOKOMIUIEKCOB IMHKA U QJIFOMUHUS).

IIpakTHYecKkue 3aHATHA

I3 Ne3. CocraBieHue ypaBHeHHMH peaKnHMi COCJUHEHHUs, PA3JI0KEHM,
3aMelleHHs1, 00MeHa.

VYpaBHeHUs peakIil rOpeHus, MOHHOTO OOMEHa, OKHCJIECHUS-BOCCTAHOBJICHHUS.
Pacyer KOMMYECTBEHHBIX XapaKTEPUCTHK HCXOAHBIX BEIIECTB U MPOJYKTOB
peakuuu. PacdeT KOJNMYECTBEHHBIX XApPaKTEPUCTUK MPOAYKTa PEAKIUU
COEIMHEHMS, €CIIM OJTHO M3 BEUIECTB JaHO B U30BITKE U/MIIU COAECPKUT MPUMECH.
Pacuer maccoBoii nian 0ObeMHOHN J0JIM BBIXOJA MPOAYKTA PEAKLUU COCAMHEHUS
OT TEOpPETHUYECKH BO3MOXHOTro. Pacuer oObeMHBIX OTHOLIEHHWH razoB. Pacuer
Macchl (00BbEM, KOJMYECTBO BEIIECTBA) MPOJIYKTa PEAKIMU, €CIH OJHO U3
BEIIECTB [JIaHO B BHUAE pacTBOpa C OINPEIEICHHOM MacCOBOM JOJel
PacTBOPEHHOI'O BELIECTBA.

I13 Ned. Pemienue ypaBHeHHMH OKHMCJICHUSI-BOCCTAHOBJICHUS.

Crenenp okucineHus. OKHCINTENb W BOCCTaHOBUTENb. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE DPEAaKIWH B IPUPOJE, INPOU3BOJICTBEHHBIX IIpoleccax |
KU3ZHENEATECIIBHOCTU OpraHU3MOB. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIN
noreHnyan  cpeapl.  CocTaBaeHME M yPAaBHUBAHHE  OKHCIIHTENIBHO-

OK 01
OK 02
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BOCCTaAaHOBHUTCIIBHBIX peaKHI/Iﬁ MCTOAOM 3JICKTPOHHOI'O O6anmanca. TummuHbie
HCOPraHNYCCKUC OKHUCIUTCIMN W BOCCTAHOBUTCIIU. 3JICKTpOJII/I3 pacTBOpOB H
PacCIlyiaBOB COJICH.

Tema 2.2.
DIIEKTPOIUTHYECKAS
JMCCOIMAIINSA ¥ MOHHBIN
obMeH

Conep:xanue yueOHOro MaTepuaJia

4. Teopusi dJIEKTPOJUTHYECKOH Jucconnannu. Peaknyuu noHHOro ooMeHa.
CocraBieHne peakuuié MOHHOTO OOMEHa IyTeM COCTABJIEHUS HUX IOJHBIX U
COKpAIIeHHBIX HOHHBIX YypaBHeHMH. ['maponus coneil. 3HaueHue rujponusza B
Ouosiornyeckux  OOMEHHBIX  mporeccax. IIpuMeHeHwe  rugponms3a B
MIPOMBIIIJICHHOCTH.

HpaRanecmle 3aHATHUSA

I13 Ne5. Pemenue 3a1a4 Ha cocTaBjieHHe peaKIUil HOHHOTO 0OMeHa

MyTeM COCTaBJCHMsSI UX TMOJHBIX U COKPAIEHHBIX MOHHBIX ypaBHeHUH. Pemenue
3aJa4 Ha COCTaBJICHWE MOJEKYJSIPHBIX W HMOHHBIX YPaBHEHHUW THIPOJIU3a,
oTpesieNIeHNe CTENEHU THIPOIIH3a.

OK 01

Pa3nes 3. CTpoeHue u cBOiicTBAa HEOPraHUYeCKUX BellecTB

14

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

Coaep:xxanue yueOHOro MaTepHuaJia

5. Kuaccuduxanusi, HOMEHKJIATYPa U CTPOeHHE HEOPIaHUYEeCKUX BellleCTB
[Ipenmer HeopraHnmdeckod XuUMHH. B3aMMOCBS3b HEOPraHUYECKUX BEIIECTB.
Knaccudukanus HeopraHuueckux BeriecTB. IIpocTele M CIIOKHBIE BEIIECTBA.
OCHOBHBIE KJIACChl CJIIOXHBIX BEHIECTB (OKCHIBI, TMJIPOKCHJIbI, KUCIOTHI, COJIM).
HomeHkiiatypa u Ha3BaHHE HEOPraHUYECKUX BELIECTB UCXOASA U3 UX XUMHUYECKOU
(GopMyNbl WM COCTaBICHHE XUMHUYECKOW (OpMyNnbl HCXOIs W3 Ha3BaHUs
BEILECTBA 10 MEXAYHAPOAHOU UIIU TPUBUAIIBHOM HOMEHKIIATYPE.
MexMonekynsaspHable  B3aumojenctBus.  Kpucrammormaparsl.  ArperaTHele
COCTOsIHUSL BemlecTBa. Kpucramnmuueckue u amopdHble BellecTBa. THIbI
KPUCTAINIMYECKUX PEUIeTOK (aTOMHAasi, MOJIEKYJISIpHAs, MOHHAs, METaJInYecKas).
3aBUCUMOCTh (U3MYECKUX CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON
pemerku. [IpuunHbl MHOrooOpa3us BEIIECTB.

CoBpeMeHHbIE MPENCTaBICHUS] O CTPOSHHM TBEPIBIX, XKUAKHUX M Ta3000pa3HbIX
BenlecTB. JKuaknue KpucTaubl.

IIpakTHYeckue 3aHATHA

I3 Ne6. Pemrenue 3aga4 Ha pacyeT MaccoBOil 10JIM XMMHUYECKOr0 3JieMEHTa
(coequHeHusi) B MoJIeKYyJie H AaHAJM3 CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHU4eCKHUX BellecTB

Permenne mpakTHUECKUMX 3aJaHMi 1O  KiIaccH(UKAllMM, HOMEHKIAType |

OK 01
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XMMHYECKHUM  (OpMyJIaM HEOPraHWYECKHX BEIIECTB PA3IUYHBIX  KJIAcCOB
(Ha3pIBaTh W COCTaBIATH (OPMYJbl XHMHYECKHUX BEIIECTB, ONPEACIATH
OpUHAUIKHOCT, K Kkiacey). Ilomck  wHpopmManmmum 1o  Ha3BaHUAM,
UACHTU(DHUKATOPAM, CTPYKTYPHBIM (hOPMYIIaM.

Tema 3.2. Copep:kaHue y4eOHOTr0 MaTepuaa 8 OK 01
DU3NKO-XUMUYECKUE 6. Meraaiabl. XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKUX 2 OK 02
CBOICTBa BeLeCTB
HEOPraHUYECKUX OOmme (usnueckue ¥ XUMHUYECKHE CBOMCTBa MeTayuioB. CriocoObl MOydeHus.
BELICCTB 3HaueHUEe METAJUIOB U HEMETAJUIOB B IIPUPOAC U KU3HEIEATEIBHOCTH YEJIOBEKA U

opranu3moB. Koppo3usi MeTayuioB: BUABI KOPPO3UHU, CIOCOOBI 3alllUThl METAJUIOB

OT KOPpO3UH.

7. Hemerayuibl. O0mme ¢usnvyeckne U XMMUYECKHE CBOICTBA HEMETAJJIOB. 2

Tunuunsie cBoiictBa MetaiioB [V-VII rpynn. Knaccudukanus u HoMeHKIaTypa

coequHeHn HeMeTaoB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPO/IE.

8. XumuyeckHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKMX BellecTB. 2

Oxcnpl, TMAPOKCUABI, KUCIOTBL, COJIM U Jp. 3aKOHOMEPHOCTH B H3MEHEHUU

CBOMCTB TNPOCTBIX BEIIECTB, BOJOPOJHBIX COEIMHEHUM, BBICIIUX OKCHJIOB U

THIPOKCHUIOB.

IIpakTnyeckue 3aHATHSA 2

I13 Ne7. Pemienne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHUX 3aIaHUH HA 2

CBOIICTBA W MOJIyYeHHe HeOpraHu4veckux BemlecTB. CocTaBieHHE YpaBHEHHM

XUMHUYECKUX PpEaKIMH C Y4YaCTHMEM IMPOCTBIX M CIOKHBIX HEOPraHUYECKUX

BEUIECTB: OKCHJIOB METAJJIOB, HEMETANIOB U aM(OTEpPHBIX DJIEMEHTOB;

HEOPraHMYeCKUX  KHCJIOT, OCHOBaHMH M  aM(OTEpHbIX  T'MJIPOKCHIOB,

HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIUX UX CBOKWCTBA.
Tema 3.3. Coaeprxkanue yueOHOro MaTepuaa 2 OK 01
Ipoun3sBocTBO IMpakTuYyecKue 3aHsITUS 2 OK 02
HCOPraHMIECKUX I3 NeS8. Pemenue NPAKTHKO-OPMEHTHPOBAHHBIX 3a/IaHH 0  PoOJIH 2 OK 04
BEILIECTB. 3HAYCHHUE HEOPraHUuYeCKOW XMMHH B PA3BUTHU MeIUIHHBI
pUMEHEeHHeE B ObITY U Ha
IIPOU3BOJICTBE
Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKMX BelleCTB 26
Tema 4.1. Coaepxkanue yueOHOIro MaTepuaJa 8 OK 01
Knaccugukanus, 9. B3auMoCBf3b HEOPraHUYECKHX H OPTrAaHUYECKHX BelIeCTB. 2
CTPOCHUE U [Ipeamer opraHn4eckoi XUMUU. XUMUYECKOE CTPOCHUE KaK MOPSAOK COCIUHEHHUS
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HOMEHKJIAaTypa
OpraHUYECKUX BEIECTB

aTOMOB B MOJIEKYJI€ COTJIACHO MX BaJ€HTHOCTU. OCHOBHBIE IOJIOKEHHUS TEOPUU
XMMHUYECKOIO  CTPOEHHUS OpraHMuYeckux coenuHeHuii A.M. bByrieposa.
VYraepoaHblil CKeNeT OpraHu4ecKoil MoJeKyibl. MoeKylIsipHble U CTPYKTYpHbIE
(pa3BepHYTHIE, COKPAIICHHBIE) XUMHUECKUE (POPMYIIBL.

10. 3aBucHMOCTDH CBOCTB BelIeCTB OT XMMHY€CKOI0 CTPOEHHS MOJIEKY.JI.
N3omepust u u3omepsl (CTpYyKTypHasi, reoMeTpuueckas (LuC-TpaHC-U30MEpHsi).
Kpatnocts xumuueckoii cBsizu. [lonstue o GpyHnkimonanpHoOM rpynne. [IpuHInmmb
KJIAaCCU(UKALUNA OPTAaHUYECKUX COCAMHECHUU. MexayHapoaHas HOMEHKIATypa U
MIPUHIIMITEI HOMEHKJIATYPhl OPTaHUUECKUX COSAMHEHMIH.

HpaKanecmle 3aHATHUSA

113 Ne9. HomeHKk1aTYypa OpraHu4ecKuX COeIMHEHU I OTAEJIbHBIX KJIACCOB
(HaCI)IHICHHBIe, HCHACBIIICHHBIC H ap0MaTI/I‘-IeCKI/I€ YTJICBOIIOpOI[I)I, CHI/IpTI)I,
(heHOIBI, ambJeruabl, KETOHBI, KapOOHOBBIC KHCIOTHI W 1p.) CocraBieHue
MOJIHBIX ¥ COKPAIIEHHBIX CTPYKTYpHBIX (OpMYyJl OpraHMYECKHUX BEIIECTB
OTJENbHBIX  KIJIACCOB, HCIIONB3YS WX Ha3BaHHUS [0 CHUCTEMaTHYECKOMN
HOMEHKJIATypE.

113 Ne10. Pacuyersl npocreiimeil GopMyJibl OpraHu4ecKoi MOJIEKYJIbl, HCXOs
U3 3JIEMEHTHOI0 COCTaBa

Tema 4.2.
CBoiicTBa OpraHUYeCKUX
COeTMHEHNN

ConepxaHue y4eGHOro MaTepuaJjia

12

11. ®u3uko-XxUMHYECKHE CBOHCTBA OPraHNMYecKHX COeIMHEHUI 0TIeJIbHbIX
KJIACCOB.

0COOEHHOCTH KIIaCCU(PUKAIIUU u HOMEHKJIATypbl BHYTpHU KJjacca;
TOMOJIOTUYECKUH psif U obmas dopmyna; uzoMepus; (GU3HYECKHE CBOMCTBA;
XUMHUYECKHE CBOICTBA; CIOCOOBI MOTYYESHHUSI.

12. TpenenabHble, HenpeaebHbIe, APOMATHYECKHE YTIJIEBOAOPO/bI.
I'openne meTaHa Kak OAMH M3 OCHOBHBIX MCTOYHHMKOB TEIUIA B IIPOMBIIUIEHHOCTH
n ObiTy. CBOICTBa MNPUPOIHBIX YIJIEBOJOPOJIOB, HAXOXKJECHHWE B MPHUPOAE H
IIPUMEHEHHE AJIKAHOB;

['openne anernneHa Kak MCTOYHHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJIsSI CBApPKU
U PE3KU METAIJIOB;

13. Kucaopojacoaep:kamme coeTuHeHUsI. A30Tco/iep:Kalue coeTnHEHN s

(ciupThI U eHOITBI, KAPOOHOBBIE KHCIOTHI M (DUPBI, AJIbJIETH/IBI U KETOHBI, KHUPHI,
yrineBojibl). [lpakTrdeckoe NpUMEHEHHWE STUIICHTJIMKOJIS, TIHIEpUHa, (eHoma.
[Ipumenenne (opmanpaeruaa, aneTalbIernia, YKCYCHOW KHCIOTHL. Mblia Kak
COJIM BBICHIUX KapOOHOBBIX KHCJIOT. MoOMOIIKME CBOWCTBA MbLIa. AMHHBI H

OK 01
OK 02
OK 04
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AMMHOKUCJIOTEI, OEJIKH.

I[MpakTuyeckue 3aHATHSA

I3 Nell. CocraBiieHue peakuuid NpPUcoeIMHEHNs]I U OKUCJIEHUS HA NpuMepe
THJIeHa. PelieHrne pacueTHbhIX 3a/lad C UCIMOJIb30BAHMEM IUIOTHOCTH Tra3oB IO

BOJOPOJY U BO3IYXY.

113 Nel2. IIpoBeneHne XMMHUYECKHUX PeAKIHIT ¢ AHWIMHOM U TJIHIIHHOM
JlaGopaTopHas paborta «OO0pa3oBaHue cojiel aHWJIMHA. bpoMHpoBaHHWE aHWIMHA.
OOpazoBanue coneit rnunuHa. [lomydeHue MemHON conM TIOUIMHA». PernieHue
SKCIEPUMEHTAIbHBIX 3a]1a4.

II3 Nel3. Pemienue pacuyeTHBIX 32724 0 YPABHEHUSIM PEaKUUH ¢ y4acTHeM
OpPraHuYecKHX BellecTB.

Pemenue 1memnoyex MpeBpalieHH Ha TEHETUYECKYI0 CBS3b MEXIY KJaccamu
OpraHn4e€CKux COGI[I/IHGHI/Ifl C COCTaBJICHUEM Ha3BaHUM OpraHn4€CKux
COCIUHEHUI MO TPUBHAIBHON WM  MEXAYHapOAHOW  CHCTEMaTH4YEeCKOU
HOMEHKJIATYpE.

Tema 4.3.
Oprannueckue BeniecTna
B KU3HEACSITEIbHOCTH
YeJI0BeKa.
IIpousBoacTBO U
IpUMEHEHNE
OpPraHMYECKUX BEILECTB
B IIPOMBIIIJIEHHOCTH

Coaep:xanue yueOHOro MaTepuaJia

14. Buoopranuveckue coeIMHEHMHS.

[Ipumenenne u Ouosjoruueckas posib yriaeBoJoB. OKHCIEHHE YIJIEBOJIOB —
HCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. O0JacTH NPUMEHEHUS aMUHOKHUCIIOT.
IIpeBpamienust OenkoB MUIIKM B opraHusMe. buonornueckue (QyHKIUM OEJKOB.
buonoruueckue ¢yHkuuu >xupoB. Poib opraHuyeckoil XMMHM B pPELIEHUU
npobeM nuieBoil 6e3onacHocTH. Hyk/IeMHOBBIE KUCIOTBI: COCTaB U CTPOEHHUE.
Crpoenne nHykieotunoB. CocraB HykinenHoBbix kucior (JHK, PHK). Ponb
HYKJIEMHOBBIX KHCJIOT B )KM3HEAEATEIbHOCTU OPraHU3MOB

15. Poub opranuyeckoil XMMHMHM B pELIEHUH TMpoOJIEM SHEPreTH4ecKon
0€30IacHOCTH, B Pa3BUTHM MEIHMIIMHBI, CO3/JaHUM HOBBIX MaTEpUAJIOB, HOBBIX
HUCTOYHUKOB DHEPrUM (aJbTEpHATUBHbIE HWCTOYHUKU dSHepruu). OmnacHOCTb
BO3JICHCTBUS HA YKUBbIE OPraHU3Mbl OPIaHUYECKUX BEILECTB OTIEIbHBIX KJIACCOB
(yrineBoaopo/bl, CIUPTHL, (PEHOJIBI, XJIOPOPTraHNYECKUE TPOU3BOHbBIE, AJIbIAETHIbI
U Ap.), CMBICI MIOKA3aTells MPEIeIbHO JOIYCTUMON KOHIIEHTPALUU

IMpakTuyeckue 3aHATHSA

113 Nel4. UnenTudgukanus OpraHu4ecKuX COeAUHEHNH OTeJIbHBIX KJIACCOB
(Ha mpuMepe anabAETUAOB, KpaxMalla, YKCYCHOM KHCIJIOTBI) C UCIOJIb30BAaHUEM HMX
(U3UKO-XMMHUYECKUX CBOMCTB M XapaKTEPHBIX KaUECTBEHHBIX peakLuil.

OK 01
OK 02
OK 04
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Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN 1O COCTABICHUIO XMMHYECKHX
peakuuii, OTpaKarlUX XUMHUECKYI0 aKTHUBHOCTb OPIaHWYECKUX COEIMHEHUHN B
pasIUYHBIX cpefax

(IpUpPOIHBIX, OMOIOTUYECKHUX, TEXHOTEHHBIX )

Pa3zgen 5. Kuneruveckue ¥ TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKNX PeaKkuui

Tema 5.1. CxopocTb

XUMHNYCCKUX peaKuHﬁ .

XUMHYECKOE
paBHOBECHE

Conep:xanue yueOHOro MaTepuaJia

16. Xumnueckue peaxkunu. Kinaccupurkanmusi XuMudecKnX peakmuii:
CKOpOCTh peakiyH, €€ 3aBUCHMOCTb OT pa3jiuyHbIX (PAKTOPOB: MHPUPOJBI
pearupyromux BeIecTB, KOHIIEHTPAUN Pearupyoux BelecTB, TeMIEpaTyphl U
IUIOIIAN  PEAKIMOHHOW TOBEPXHOCTH. TeruioBble APQPEKTH XUMHUYECKUX
peakiuii. DK30- U SHIOTEPMUYECKHE, PEAKLIUH.

17. O6paTuMocTh peaknuii. XuMHu4ecKoe paBHOBeCHE U €ro CMEIICHUE IO/
JNCHUCTBUEM pPa3IHYHBIX (PAKTOPOB (KOHIICHTpAIUS PEareHTOB WJIM IMPOIYKTOB
peakuuu, AaBlIeHUWE, TemIepaTypa) MAis CO3JaHHs ONTHUMAJIbHBIX YCJIOBHIA
IIpOTEeKaHUs XuMuyeckux npoueccon. [Tpunnun Jle-IIlaTense

IIpakTH4yeckue 3aHATUSA

I13 NelS. OnpenesieHne 3aBHCHMOCTH CKOPOCTH PEAKIMH OT KOHIECHTPAIUH
pearupyroumx BelecTB

HccnenoBanue  3aBUCUMOCTM ~ CKOPOCTHM  PEaKIMU  OT  KOHIIEHTPALUH.
OmnpeneneHne KOHCTAaHTBI CKOPOCTH PEAKIIMU TPAPHIECKUM METOIOM.

I13 Nel6. Pemienne mpakTHKO-OPMEHTHPOBAHHBIX 3aJaHUH HA NPHMEHEHHE
npunuuna Je-llarenne

JUI HaXOXKICHMs HAIIPaBJICHHUS CMEIIECHHs PaBHOBECHSI XUMUYECKOW PEAKLUU U
aHaJIn3 (PaKTOPOB, BIUSIOIIUX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHSI.

BnusiHue pa3nuuHbIX GakTOpOB HA U3MEHEHHE PABHOBECHUS XMMHUUYECKHX PeaKIuil.
3aKOH JAEWCTBYIOIIMX MAacC M KOHCTaHTa XUMHUYECKOIO paBHOBeCUs. Pacdersl
PaBHOBECHBIX KOHLIEHTPALIMHA PEArupyrOLIMX BEUIECTB U IMPOAYKTOB pPEAKIUH.
Pacuyets! TeroBoro ¢ dexra peakuu.

OK 01
OK 02

Pa3nen 6. PacTBopsl

Tema 6.1.
[TonsiTe 0 pacTBOpax

Conep:xanue yueOHOro MaTepuaJa

N

18. PacrBopenue kak ¢usuko-xummuyeckuii npouecc. Pacropsl. CriocoOsl
IIPUTOTOBJIEHUST PpacTBOPOB. PactBopumocTs. MaccoBass 1071 pacTBOPEHHOTO
BemecTBa. CMBICH MOKa3aTels IPENesbHO JOIMYCTHUMOM KOHLEHTpPAlMu U €ro
HCIOJIb30BAHUE B OIICHKE HKOJIOTHYECKON Oe30MacHOCTH.

OK 01
OK 02
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[IpaBmia >KONOrMYECKH 1IE€JIECO00pa3HOr0 TMOBeNeHUs B OBITY W TPYIOBOMH
JEATEIbHOCTH B LIEISAX COXPAHEHUS CBOErO 370POBbS M OKPYXKAlOLIEH MPUPOIHON
Cpelibl; OaCHOCTh BO3ACHCTBUS HA KUBbIE OPraHU3MBbI ONPEEICHHBIX BELIECTB.
PemreHne mNpakTUKO-OPUEHTHPOBAHHBIX pPACUETHBIX 3aJaHUM HAa pPAaCTBOPHI,
HCIOJIb3yeMbIe B OBITOBOM U MPOU3BOJCTBEHHON JESITEILHOCTH YeJIOBEKa

NMPOU3BOJACTBEHHOH /eSITeJIbHOCTH 4YeJIOBeKa, CBA3aHHAsl C NepepadoTKoM
BelleCTB

Tema 6.2. Coaeprxanue yueOHOro MaTepuaJa 2 OK 01
Hccnenosanue cBoiicTB | [IpakTHYecKHe 3aHATHS 2 OK 04
pacTBOpPOB 113 Nel7. IlpuroroBiaenne pacrBopoB. McciienoBanue TUCTEPCHBIX CHCTEM 2

[IpuroTtoBneHue pacTBOPOB 3aJlaHHOW (MOJIIPHON) KOHIEHTPAUUHU (C MPaKTHUKO-

OpPHEHTHUPOBAHHBIMH BOIPOCAMH ), OTIPE/ICIICHNE CPEIbI BOAHBIX PACTBOPOB.

[IpurotoBneHne M U3y4€HHE CBOMCTB MOHUCIIEPCHBIX CHUCTEM pa3HBIX BHUIOB:

CYCIIEH3HUH, IMYJIbCUH, KOJUIOUAHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTHHHBIX H

KOJUIOMIHBIX PACTBOPOB, BBISIBJICHHE OCHOBHBIX Pa3IMUUi MEX]y HUMHU.
IMpodeccHoHaTbHO-OPMEHTHPOBAHHOE cojlep:KaHue (Co/lep:KaHue MPUKJIATHOT0 MOIYJIs)
Pa3nesn 7. Xumus B ObITY M IPON3BOICTBEHHOM 1eSTEJILHOCTH YeJI0BeKa 6 OK 01
Tema 7.1. Coaep:xanue yueOHOro MaTepuaJia OK 02
Xumus B ObITy U . 19. O0Hapy:keHHe HeOPraHMYeCKHX KATHOHOB M AHMOHOB, OPraHUYeCKHX 8112 847‘
TIPOU3BOICTBCHHON BelIeCTB OTAeJIbHBIX KJIACCOB € MCNO0JIb30BAHNEM KAYeCTBEHHBIX PeaKIuii
ACATCIPHOCTH HCIIOBCKA | KayecTpeHHble  XMMHYECKME DEAKIMM, XapaKTepHbIe JUIsl  OOHAPYXKEHHS

HEOPraHMYeCKUX BeIIeCTB (KaTHOHOB W aHUOHOB). CocTaBieHuE YypaBHEHMH

peakuuil oOHapykeHus: KaTuoHOB [-VI rpynn u aHHOHOB, B T.4. B MOJIEKYJISIPHOI

Y MOHHOH (opmax.

Peakiium oOHapy)XeHUSI HEOPTraHMYECKHX BEIIECTB B peajbHBIX OOBEKTax

OKpY>Karolleu Cpeibl.

KadyecTBeHHBIE XWMHYECKHE pEAKIUH, XapakTepHbIe i  OOHAPYKECHHUS

OTAENBHBIX KJIACCOB OPraHMYECKUX COEJUHEHUH: (EHOJIOB, albJETUIOB,

KpaxMaia, YKCYCHOHM KHCIIOTBI, aMUHOKHUCIIOT U JIp.

Jlenatypanus O€JIKOB IPH HarPEeBaHUH, IIBETHBIE PEAKLIUU OEJIKOB.

CocraBieHne Ka4yeCTBEHHBIX PEaKIUil OOHAPYKEHHS OPTaHMYECKHX COCTUHEHHN

OTIEIbHBIX KJIACCOB.

IpakTuyeckue 3aHATHSA 2

II3 Nel8. OJxouiornyeckasi 0e30MACHOCTH MOCJHCACTBHI OBITOBOH M 2
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MOWCK Y aHAJIN3 XUMUYECKOH HH(OpMAIK U3 pa3IMYHbIX HCTOYHUKOB (HaydHas
u ydyeOHO-HAy4Has JMTEparypa, CpEACTBAa MacCOBOM HH(pOpMAIMH, CETh
WNHutepuer u apyrue).

Keticet (c yuetom Oyaymedi npodeccHOHANbHOM JEsATETHbHOCTH) Ha aHAIU3
uHpOpMAIIMM O TPOU3BOJACTBEHHOW JCATEIBHOCTH YEJOBEKa, CBS3aHHOW C
nepepaboTKOM ¥ TONydeHHEM BEIIeCTB, a TaKkKe C  OKOJOTHYECKOM

0€30MaCHOCThIO
JdunddepenuupoBannbiii 3auet (I13 Ne 19) 2
Bcero 76
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3. VCJIOBUS PEAJIM3AIIAM ITPOT PAMMBI OBIIIEOBPA3OBATEJIBHO
TACIHATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn o

Peanuzamus yueOHOW OUCHMIUIMHBI TpeOyeT Hanmuuus YydyeOHOro kaOWHETa |
nabopaTopuu 1Mo XMMHUH.

OobopynoBanue y4eOHOro KaduHeTAa, JJA0OPATOPUM

— pabouee MecTo neaarora (mpemnoaaBaTenbckuid ctou (1 mr.), ety (1 mT.)

— paboune Mecta oOyuaromuxcs (CToibl 1adoparopusie (13 mT.), cTynbs (25 mrT.)

— mepcoHanbHbiii Kommbiorep IRU CM-2017BR IRU bl (Intel® Core™ i3-10100, 8GB
03Y, PRO H510M-B, nmoaknrouenue k cetu MHTEpHET ¢ MOAyIeM KOHTEHTHOW (GHUIbTpamuu
Traffic Inspector, NetPolice n YandexDNS, B0O3MOXHOCTh TPaHCIAIHMHM Ha SKpaH ayJId0 U BUIEO
uHpopmanuu (1 mr.)

— mporpammuoe obecrieuenune Ha I[TK — Microsoft Windows 10, Microsoft Office 2016
(Word Excel, PowerPoint), 7Zip, 24PDF, Slunexc bpaysep (1 mit.)

mouutop DEXP DF24N1S (24”) (1 mt.)

— iaBuarypa (1 mr.)

— MbIb (1 mr.)

— Ttenesuzop DEXP 55UCY1 (55”) (1 mir.)

— kabens s nogkmodernst HDMI (1 mr.)

— 71ocka ydeOHas (MenoBast TpexcekiuonHas) (1 mr.)

— JnaboparopHslii nocynaa (60 mT.)

— Hurpar-tectep (HuTpatomep) Coske 2-ro nokosnenus (1 mr.)

— BBITsDKHOU mikad (1 mr.)

— PEaKTUBBI I J1a00pPaTOPHBIX U MpakTHYecKuX padot (200 mt.);

— MeH3ypKa i npuema jexkapcts (100 mr.)

— MHUIETKH Juig epenoca xxuakoctu (100 mT.)

— komn6a (10 mr.)

— npobupku nunuHapudeckue (100 m.)

— Habop TOTOBBIX MUKponpenaparos (1 mir.)

— MHKPOCKON MOHOKYJISIpHBIH (1 1mT.)

— MHUKPOCKON OMHOKYJSpHBIHN (1 mmIT.)

— Ttabmuia «[lepuoauueckas TabMIa XUMUYECKHUX 31eMeHTOBY (1 1miT.)

— Ttabnuua «PacTBOPUMOCTh KUCIOT, OCHOBaHMI U cosielt B Boje» (1 mrT.)

— Ttabmuua «Ps akTHBHOCTH MeTasuioBy (1 mT.)

— Tabnauubl M TUIAKaThl Ha DJIEKTPOHHOM HocuTene mo Teme «CTpoeHHe aTroMoB
XUMHYECKHX 3JIEMEHTOB W IPUPOAA XUMUYIECKOH CBSI3M» (5 IT.)

— TaONWIBI W TUIAKaThl Ha AJIEKTPOHHOM HOcHTede 1Mo TeMe «lleproamueckuii 3akoH U
tabnuna J[.1. Menneneesay (1 mir.)

— Ta0JUIBI U MJIAKATHl HA AJIEKTPOHHOM HOCUTENE TIo TeMe « THUIbl XUMHUYECKHUX PEaKIuii»
(8 mt.)

— TaONWIBl W IUIAKaThl HA JJEKTPOHHOM HOCHUTENE MO0 TeMme «DJIEKTPOIUTHIECKAs
JMCCOIMALIUS M MOHHBIM 0OMeH» (5 mIT.)

— Tabnauubl W TJIaKaTbl Ha DJIGKTPOHHOM Hocutene mno Teme «Kiaccuduxanms,
HOMEHKJIaTypa U CTPOCHHE HEOPTAHMYECKUX BEIIEeCTBY (5 IIT.)

— Tabmuupl ¥ TIJIaKaThl Ha JJIGKTPOHHOM Hocutene 1o Teme «lIpousBoacTso
HEOPraHMYECKUX BEIIECTB. 3HAUEHHUE U IPUMEHEHNE B OBITY M Ha MMPOU3BOACTBE» (3 IT.)

— Ta0JMLBI U TUTaKaThl HA 3JIEKTPOHHOM HocuTelne 1o teme «Knaccudukamus, crpoeHue u
HOMEHKJIaTypa OPraHUYECKUX BEILECTBY (8 IIT.)
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— TabnMIbl U TUIAKAaThl Ha 3JIEKTPOHHOM HocuTene mo Teme «CBOHCTBa OpraHUYECKHX
coeuHeHu» (5 mr.)

— TabnMIbl U TJIAKaThl HA 3JEKTPOHHOM HocuTese 1o teMe «OpraHudeckue BElecTBa B
JKU3ZHEJEATEIbHOCTH ueloBeka. [IpoW3BOACTBO W MPUMEHEHHE OPraHUYeCKHX BEIIEeCTB B
IIPOMBIIITIEHHOCTU (5 1IT.)

— TabnaWmbl M ITUIAKaThl Ha JJIEKTPOHHOM HocuTene 1o Teme «KuHernyeckue u
TEPMOJMHAMHYECKHE 3aKOHOMEPHOCTH TMPOTEKaHMsI XUMHYECKMX peakuuil. PaBHOBecue
XUMHUYECKHX peakuuin» (5 1iT.)

— TabnuIbl W TUIAKaThl Ha AJIEKTPOHHOM HOCHTENEe Mo Teme «/lucrepcHble CUCTeMBI U
(haKkTOphI KX YCTOWYUBOCTH» (5 IMIT.)

— TabiMUbl W IUIAKaThl Ha BJIEKTPOHHOM Hocutene mo Teme «lccrnemoBaHue CBOWCTB
JMCTIEPCHBIX CHCTEM JUTSL UX WACHTUGUKAII (5 MIT.)

— Tabnuubl W IJIaKaTbl Ha DJJIGKTPOHHOM HocuTesne 1o Teme «OOHapyxeHue
HEOPraHMYECKUX KATHOHOB W AaHHMOHOB U OPTraHWYECKUX BEIIECTB OTIEIbHBIX KJIaCCOB C
HCII0JIb30BaHNEM Ka4eCTBEHHbIX peakuuit» (5 mrT.)

— TabnWmbl W TJIaKaThl HA JJIEKTPOHHOM HOCHUTENEe Mo Teme «XuMHs B OBITY U
IIPOU3BOJICTBEHHON JESTEIbHOCTH YesloBeKay (5 IIT.)

— TaOnuIBl U IUJIAKAThl HA JJIEKTPOHHOM HoOcHUTene mo teme «OCHOBBI J1aOOpaTOpHOU
MPaKTUKHU B TPO(PECCHOHATIBHBIX JIA0OpaTOpHIX» (5 MIT.)

— TabIUIbl U TJIaKaThl HA SJEKTPOHHOM HOCHUTENE MO TeMe «XHMMUYECKUH aHalu3 mpood
BOJBD (2 1mIT.)

— TabnWIbl W IUIaKaThl Ha DJIEKTPOHHOM HOCHTENE IO TeMe «XHUMHYECKHH KOHTPOIb
KayecTBa MPOJYKTOB MUTAHUS (2 IIT.)

— TabIUIbl U TJIaKaThl HA 3JEKTPOHHOM HOCHUTENE MO TeMe «XUMHUYECKH aHanu3 mpod
MOYBBD (5 1IT.)

— TabnWIBl W TUIAKaThl Ha AJIEKTPOHHOM HocuTene mo Teme «lcciemoBanne 0OBEKTOB
6uocdeps» (4 mrT.)

— BuneopmnbMbl 1o TemMam: «Harmsnnas xumus. Opranuueckas xXumus. benku wu
HYKJIIEMHOBBIE KUCHOTB» (1 1mT.), «Harmagnas xumus. PacTBopbl. JJexTponuTUyecKas
nuccormanus» (1 mr.), «Harnsaaas xumus. XumMudeckoe mpou3BoAcTBO. Mertammyprus» (1 mir.),
«XuUMHSI PJIEMEHTOB HeMeTalioBy (1 mit.)

— CKJISIHKAa TeMHOe cTekJ10 250 M1 ¢ y3KUM ropiiom (5 mit.)

— crynka Ne 3 (100 mi) ¢ mectukom (8 1mirt.)

— konb6a mepHast 1-250-2 (8 mT.)

— crakal H-1-100 (8 mT.)

— crakan H-1-1250 (8 mit.)

— crakaH H-1-600 (8 mT.)

— wmHAp 3-50-2 (8 mt.)

— mwmHAp 1-100-2 ¢ HocukoM (8 mT.)

— BopoHnka B-36-50 XC (8 mT.)

— BopoHka B-56-80 (8 mt.)

— 3aXHUM MPOOUPOYHBIi (8 mIT.)

— crpuHioBka Ne 3A (8 mT.)

— npobupku [1X-1-14-120 (99 miT.)

— Habop ¢IaKOHOB C KPBIIIIKAMH KalelbHULIaMU (5 TIIT.)

— Habop 1o sekTponusy (1 mr.)

— nabopatopusie roBenupHbie Becbl M-ER 122ACF (JR)

— komb6a mepnas 1-1000 (2 mrt.)

— komba meprast 1-500 (2 mmt.)

— kosba KM-2-250-34-TC (6 mT.)
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— kosiba KM-2-100-34 (6 mT.)

— mnunetka 2-2-2-10 (10 mrT.)

— mnunetka 2-1-2-5 (2 mr.)

— mnunetka 2-1-2-1 ¢ npsmeiM rpaa. (2 mrT.)

— mmarens J-23-001 qs s3p1xa nByxcroporHuit npsimoit 200%*12 mm (10 mT.)

— Oroperka 1-3-2-25-0,1 6e3 kpanuka (5 mrT.)

— BeCHI AIeKTpoHHBIe JabopaTopubie Macca-K BK-300 (HIIB=300r, auckp=0,005r mnatd.
d-120mMm BeTpo3amuTIKpan (1 mT.)

— mozens «Kpucramnmnyeckas pemieTka» «Anmasy» geMoHcTpanuonHas (1 mr.)

— MuKposnabopaTopusi ansi xumudeckoro skcnepumenta (¢ IIIIT°, HaGopom kepamMuKu u
dapdopa (2 mrT.)

— npubop it nonydenud razos [IIITNY 1.4.3. TIC (1 wr.)

— nabopaTOpHBIN KOMIUIEKT I HAYaJIbHOTO O0y4IeHUS 10 XUuMuH (2 1mIT.)

— HaboOp mMOCyAbl W TPHUHAUICKHOCTEH M3 IMOJUMEPHBIX MaTEpPHaJOB ISl MPOBEACHUS
naboparopHbIX paboT nmo xumuu (Mukponadopatopus Ha 2 —x y4amuxcs) (2 mrT.)

— Habop aTOMOB JJIsl cOCTaBJeHHs Mozeneit moneky (1 mr.)

— HAOOp pEeaKTHUBOB ISl TMPOBEACHUS YYCHHYECKOTO OKCIEPUMEHTAa 10 XHUMHHA B
COOTBETCTBUU C TEMaTUKOH mporpammsl (1 mrt.)

— crymnka c nectoMm kepamuyeckue (D=80mm) (6 mT.)

— CTYyIKa C 1ecToM crekisiHHas (1 mr.)

— CTakKaH MEPHBIA CTeKISTHHBIA 150Mi1 (7 mT.)

— TpoOUpKHU cTeKIssHHBIE (78 1mIT.)

— Kkousiba mepHas 1-50 (15 m.)

— konba mepnast 1-100-2 (23 mmr.)

— kosiba mepHas 1-200 (15 mT.)

— kosiba mepHas 1-1000 (2 mT.)

— konb6a koundeckas KM-2-250-34TC (6 mT.)

— kon0a konndeckas KM-2-100-34 (6 mir.)

— Oroperka 1-3-2-25-0,1 6/kp (4 miT.)

— nunetka [1C 2-2-2-10 (5 mwrt.)

— numnetka 2-2-2-10 (3 mr.)

— numnetka 2-1-2-5 ¢ npsm. rpag. (1531) (5 mr.)

— nunerka 2-1-2-2 ¢ npeit.rpax. (5 mr.)

— nunetka 2-1-2-1 ¢ npeit.rpaa. (912) (5 mr.)

— nunetka Mopa 2-2-2 (15 mrT.)

— mmrerka Mopa 2-2-10 (15 mr.)

— mmuretka [1C 2-2-2-25 (14 mrT.)

— LIMIUHAP MepHbIi 25 M (1act. noact) (20 mrt.)

— mwmHAp 3-50-2 (5 mrt.)

— mumaHap 3-100-2 ¢ men (5 mT.)

— Oropetka 1-3-2-500,1 6/kp. (5 mT.)

— Oropetka 1-1-2-25-0,1 ¢ xp. (4 mwt.)

— Oropetka 1-3-2-25 6/kp (4 wrt.)

— BopoHka B -36-50 XC 5 mr.)

— CKJISIHKA JUIS PEaKTHUBOB C y3KOM ropinoBuHoit (125 mu, Temuoe ctexio) (10 mt.)

— CKJISIHKA JUIS PEaKTUBOB C y3KOM ropioBuHoi (250 mi1, TemHoe crekio) (10 mT.)

— CKJISTHKA JIJISl PEaKTUBOB C IITUPOKOM ropioBuHO#M (250 M1, cBeTiioe cTekiio) (10 mrT.)

— OyTbUIKa y3KOTOpIIast, rpaayupoanHas — 50 mu, /3T, LAMAPLAST (10 mrt.)

— OyThUIKa KBaJpaTHas rpaJayupoBaHHas, ¢ 3aBuHUYMBaromelcs kpoimkoi, [I9H]] — 100 mn

23



(10 mrt.); 6yThuika BB -1-1000 ¢ kpsimkoi 1000mt (3 mT.)

— neHtpudyra madoparopHas «kKARMED» 80-2 (1 mt.)

— cnpunnoBka miactuzonbHas [IBX UCIIL. «by» (b-0) (5 mT.)

— oanektpuueckas miauTka (1 mr.); mratus nadoparopHbii a/GponT. padot, LLIDP (4 mr.)

— OYKHM 3alIUTHBIC (2 1IT.)

— nHabop no snexrposusy (1 mrT.)

— Ttabnuua «Ps akTuBHOCTH MeTasuioBy (1 mT.)

— Ttabnuua Menneneesa (1 mr.)

— anTeyka Jjs okazaHus nepBoit momomu (1 mr.)

— cBuHen (2) azotHokucasii XY (¢. 1 kr) (1 mT.)

— #Habop Nel C «Kucmots» (1 mT.)

— #Habop Ne3 BC «Illemoumn» (1 mt.)

— Habop Ne6 C «Oprannueckue BemniecTBay (Jadopanrtckas) (1 mir.)

— Habop Ne7 C «MuHepanbHbie ynoopenus» (madbopanrtckas) (1 mir.)

— Habop Nell C «Conu 1t ieMOHCTpalu onbeIToBy (1abopantckas) (1 mr.)

— Habop Nel2 BC «Heopranuueckue BeuiectBay» (1adopantckas) (1 mr.)

— nHabop Ne22 BC «Muaukatopsi» (;1adopantckas) (1 mr.)

— Habop AJIs1 MOACIUPOBAHUS MOJIEKYJI OPraHUYecKuX coeauHeHu (1 mrT.)

— Habop AJ1s MOJIEIMPOBAHUS MOJIEKYJl HEOPTaHUYECKUX coeuHeHnH (1 mit.)

— mnpombiBaika 250 m (1 mr

B mpormecce ocBoeHUs mporpaMMbl Y4eOHOW IUCHMIUIMHBI «XHMHS» CTYACHTBI UMEIOT
BO3MOXXHOCTh JIOCTyNa K DJEKTPOHHBIM Yy4eOHBIM MaTepuajaM [0 XHUMHH, HUMEIOMIUMCS B
CBOOOJHOM JocTyne B ceTd HHTepHeT (SIIEKTPOHHBIM KHHTaM,  TPAKTHKyMaMm,  TecTaM,
matepuaiam EI'D u np.).

Texnnyeckue cpeacTBa 00y4eHuUs :

— TEpPCOHAJBHBIA KOMIIBIOTEp, MOJAKIIOUECHHE K ceTh MHTEepHET ¢ MOIyleM KOHTEHTHOM
bunbTpau, BO3MOXHOCTH TPAHCISIMK HA SKpaH ayauo U Buaeo uHdpopmaruu (1 mrT.)

— nporpamMHoe obecrnieuenue Ha [IK (1 mrt.)

— monwuTop (1 mrT.)

— kiaBuarypa (1 mr.)

— w™bIb (1 mT.)

— teneu3op (1 mr.)

— kabenb ams noaxarodeHuss HDMI (1 mrT.)

3.2. UndopmanuonHoe odecriedeHne peajsn3aliu NporpaMmmal

Jns peanuzanu mporpammbl  Oubnuoteunslii ¢ona MHcTUTyTa HMMeeT MeyaTHbIE U
AIIEKTPOHHBIE OOpa3oBaTeNbHble U HH(OPMALIMOHHBIE PECYPChl, PEKOMEHIOBAHHbBIE IS
HCIIONIb30BaHUs B 00pa30BaTeILHOM IMPOIIECCe, HE CTapIle MATH JIET ¢ MOMEHTA U3/IaHus.

3.2.1. OcHOBHBIE HCTOYHUKH

1. I'abpuenan, O.C.. Xumus. 10 xnacc: Yueonux / O.C. I'abpuensn, U.I. Ocmpoymos, C.A.
Cnaoxoe — Mocksa: Ilpocsewenue, 2025. — 128 c. — ISBN 978-5-09-124953-8. — URL.:
https://book.ru/book/957969

2. I'aopuenan, O.C.. Xumus. 11 knacc: Yueonuk / O.C. I'abpuensn, U.1I. Ocmpoymos, C.A.
Cnaokos — Mockea: Ilpoceewenue, 2024. — 128 c¢. — ISBN 978-5-09-116777-1. — URL:
https://book.ru/book/957971

3. Xumus. 10 knacc. Yenyonéunviii ypogens.: Yueonuk / B.B. Epemun, H.E. Ky3vmenxo, B.H.
Tepenun [u Op.]; noo. peo. B.B. JIynun — Mocksa: Ilpoceewenue, 2024. — 448 c. — ISBN 978-5-09-
116510-4. — URL.: https://book.ru/book/957970

4. Xumusa. 11 knacc. Yenyoaénnoiii yposenv: Yueonux / B.B. Epemun, H.E. Ky3omenxo, A.A.
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/lpozoos, B.B. Jlynuna; noo. peo. B.B. JIynun — Mocksa: [Ipoceewenue, 2024. — 480 c¢. — ISBN 978-
5-09-116511-1. — URL: https://book.ru/book/957972

5. MapteiHoBa, T.B. Xumusa. YraoyOnenubsiii ypoBeHb. 10—11 kmaccel: ydeOHUK st
cpennero obmero oo6pasoBanusi/ T. B. MaprteiHoBa, W. B. ApramonoBa, E.b.T'omyHoB; mox
obmieit penakmueit T. B. MapTeiHoBOi. — 2-¢ u31., uchp. u goi. — Mocksa: M3agarensctBo KOpaiiT,
2025.— 352 c.— (OOmeob6pazoBatenpHbii  1uki). — ISBN 978-5-534-16227-1. — Tekcr:
AJICKTPOHHBIN // OO0pazoBatenbHas wiaropma IOpaiit [caiit]. —
URL.: https://urait.ru/bcode/568398 Aundunorerosa, H.B. Xumus. basoBeiii ypoBenb: 10-11
KJIacChl: Y4YCOHHMK I cpeaHero ooOmero oOpaszoBanusi/ WM. B. AudunoreHoa, A. B. baOkos,
B. A. [lonkoB. — 2-¢ w3x., ucnp. u jgomn. — MockBa: MzmarensctBo HOpaiit, 2025.— 290 c. —
(O6meobOpazoBarenpubii  mukm). — ISBN 978-5-534-16098-7. — Tekcer: 3neKTpOHHBIA  //
O6pasosarenbHas iatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/568473

6. Pymsuruc, I'.E. Xumus. bazoseiii ypoBens: Yuebnuk / I'.E. Pynsutuc, ®@.I'. ®enpaman
— Mocksa: IlpocBemenne, 2025. — 336 c. — ISBN 978-5-09-124954-5. — URL:
https://book.ru/book/957973

7. Paneukwuii, A.M. Xumus. ba3zoBslii ypoBeHb. TpeHUPOBOYHBIE M MPOBEPOUYHBIC PAOOTHI:
Y4yebnoe nocobue / A.M. Pameukuii — Mocksa: I[Ipocsemenue, 2025. — 80 c. — ISBN 978-5-09-
124962-0. — URL.: https://book.ru/book/957994

8. Andunorerosa, M. B. Xumus: y4eOHUK ®  TPAKTUKYM JUII  CPEIHETO
npodeccuonanbHOro oopazoanus / M. B. AudpuHorenosa, A. B. badkos, B. A. Ilonkos. — 2-¢ u3 .,
ucrp. u gom. — MockBa: M3garensctBo IOpaiit, 2024. — 291 c¢. — (IIpodeccuonanbHoe
obOpazoBanme). — ISBN 978-5-534-11719-6. — Tekcr: osnextpoHHblii // OOpazoBaTenbHas
iatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/444870

9. I'munka, H. JI. OOmias xumus B 2 T. Tom 1: yueOHUK Ui cpeHEro MpogdecCuOHANTBHOTO
obpazosanus / H. JI. 'nmuaka; non penakuueit B. A. [lorikosa, A. B. babkosa. — 20-¢ u3., mepepad.
u gomn. — MockBa: U3narensctBo FOpaiit, 2023. — 349 c. — (Ilpodeccuonansuoe obpa3oBanue). —
ISBN 978-5-9916-9672-2. — Tekcrt: anekrponnsii / O6pazoBarenbHas miargopma KOpaiiT [caiiT].
— URL.: https://urait.ru/bcode/512151

10. I'muuka, H. JI. OO6mas xumust B 2 T. Tom 2: yuebnuk mis By3oB / H. JI. T'muHKka; mox
penakuueit B. A. IlonkoBa, A. B. babkoBa. — 20-e u3n., nepepab. u non. — Mocka: M3aarenscTBo
Opaiit, 2023. — 379 c. — (Beicmuee o6OpazoBanme). — ISBN 978-5-9916-9355-4. — Tekcr:
anekTpoHHbIi // OOpa3zoBarensHas mwiardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512503

11. I'munka, H. JI. OGmas xumus. 3aga4i U yIpaXKHEHUs: Y4eOHO-TIPAaKTHIECKOE TToco0re
Ut cpenHero npodeccruonanbHoro odpazosanus / H. JI. I'munka; mon penakuueit B. A. Ilonkosa,
A. B. babkoBa. — 14-e m3g. — MockBa: WznmarensctBo IOpaiit, 2023. — 236 c. -
(ITpoeccronansHoe obpazoBanue). — ISBN 978-5-534-09475-6. — TekcT: 37€KTpOHHBIN //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/512152

12.3aiines, O. C. Xumus. JlabopaTopHbIii TPaKTUKYM U COOPHUK 3a7a4: yueOHOe mocodue
Ju1s cpenHero npodeccuonansHoro oopazoanus / O. C. 3aiineB. — Mocksa: M3narensctBo FOpaiit,
2023. — 202 c. —(IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-9916-8746-1. — Tekcr:
snekTpoHHbIH // O6pa3oBarenbHas miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513541

13. MapteiroBa, T.B. Xumusa. YrioyOnenusld ypoBenb. 10—11 kiaccel: yuyeOHHK ais
cpennero oobmiero oopazoanusi / T. B. MapteinoBa, U. B. ApramonoBa, E. b. 'ogyHoB; oz o0reit
penakmueit T. B. MapTeiHOBO#. — 2-¢ u3f., uchp. u gom. — MockBa: U3narensctBo FOpaiit, 2024. —
352 c. — (ObmieoOpazoBarenbHblil k). — ISBN 978-5-534-16227-1. — Tekct: »1neKTpOHHBIN //
OopazoBarenpHas miardopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/544793

14. Huxonbsckuit, A. b. Xumusi: yueOHUK U MPAKTUKYM JJIsl CPEIHETrO MpodeccrnoHalbHOTO
obOpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3n., nepepald. u jomn. — Mocksa:
WznatenserBo Opaiit, 2023. — 507 c. — (Ilpodeccnonansroe obpazopanme). — ISBN 978-5-534-
01209-5. — Tekct: snexkrponHblid // OOpa3zoBarenbHas miatgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537

15. Xumus: ydueOHMK as cpeaHero npodeccuonanbHoro odpasoBanus / FO. A. Jlebenes,
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I'. H. ®agees, A. M. I'ony6es, B. H. lllamoBai; mox o6mieit penakiueit I'. H. ®aneesa. — 2-¢ us.,
nepepab. u jgom. — MockBa: M3znmarensctBo IOpaiit, 2023. - 431c.— (IIpodeccuonamsHoe
obpaszoBanme). — ISBN 978-5-9916-7723-3. — Texkct: oanektponHsii // (OOpazoBarenbHas
iatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/513073

3.2.2. JlonoJiHUTEIbHbIE HCTOYHHKHU

16. Xumus. 3agadynHuk: yaeOHOE TTocoOue AJisi CpeHEro MPo(ecCHOHATLHOTO 00pa3oBaHuUs
/ YO. A. Jlebenes [u ap.]; mox obmieit penakiueii I'. H. daneeBa. — Mocksa: M3natenscTBo FOpaiiT,
2023. — 236 c. — (IlpodeccuonanvHoe obOpazosanme). — ISBN 978-5-9916-7786-8. — Tekcr:
snekTponHsii // O6pasoBatensHast miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513091

17. Tapumn, A. I, Xwumumueckue tepmunbl. CioBapb: ydeOHOe mocoOue ans BY30B /
A. I1. I'apmun, B. B. MopkoBkuH. — 2-¢ u3., ucnp. u aoi. — Mocksa: M3gatensctBo Opaiit, 2023.
— 452 c. — (Boeiciiee oOpazoBanue). — ISBN 978-5-534-04639-7. — TekcT: 31eKTpOHHBIA //
O6pasoBarenbHas iatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/514975

18. Oumneitnukos, H. H. Xumuns. AnropuTmsl pemieHus 3a1ad ¥ TeCThl: yuyeOHoe mocobue
ISt cpeaHero npodeccruonanbHoro oopasosanus / H. H. Oneitnukos, I'. I1. MypaBseBa. — 3-e u3n.,
ucnp. u jom. — MockBa: UzmarensctBo FOpaiir, 2023. — 249 c. — (IlpodeccuonansHoe
obOpazoBanme). — ISBN 978-5-9916-9665-4. — Tekct: snextpoHHblii // OOpazoBaTenbHas
iatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/513860

19. Pocun, M. B. Xumwus. Y4eOHUK W 3aJa4HHK: JUISI CPEIAHETO MPOQEeCCHOHAIBHOTO
ooOpasopanus / . B. Pocun, JI. JI. Tomuna, C. H. ConoBseB. — Mocka: M3narensctBo FOpaiiT,
2023. — 420 c¢. — (Ilpodeccunonansuoe obOpazoanue). — ISBN 978-5-9916-6011-2. — Tekcr:
anieKTpoHHbIHN // O6pa3zoBarenbHas iardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/512022

3.2.3 UnTepHeT-pecypcebI:

1. Onmummnuana «[Tokopu Bopo6néBbl ropei!»: [caiit]. — URL: https://pvg.mKk.ru

2. Bcepoccuiickas  onmumnuaza  IKOJARHUKOB 1o  xumuu: [cakt]. —  URL:
https://chem.olimpiada.ru

3. Onummuaapl MO XMMHUHM: 3ajJa4yd, pemieHus, pasoopel: [cait]. — URL:
https://chem.dist.mosolymp.ru

4. MockoBckass ~ ONUMIHUAAa  IIKOJABHUKOB ~ To  xuMmuu:  [caiit]. —  URL:

https://mos.olimpiada.ru

5. Cucrema TUCTaHIIMOHHOTO 00ydeHUs «XHUMHS»: TIOJTOTOBKA K OMUMIIHAAaM: [CalT]. —
URL: https://chem.dist.mosolymp.ru

6. UarepHeT-oaMMITHaIa M0 HaHOTEXHOMOTHAM: [cait]. — URL: https://nanometer.ru

7. DnexktpoHHas 6ubmuoreka xuMuueckoro dakyiabreta MI'Y numenu M. B. JlomoHocoBa:
ydeOnble 1 nHGopMaloHHble Matepualbl: [caiit]. — URL: https://chem.msu.ru/rus/elibrary

8. Xwummueckmii moptan «Chemnety: ydeOHWKH, cTaThu, 3amaud: [cait]. — URL:
https://www.chem.msu.ru/rus/olimp

9. OtkpbITast MEKTPOHHAS OMOTUOTEKA «XUMHSI»: JIJISl ITKOJIbHUKOB M YYUTENeH: [caiT]. —
URL.: https://www.chem.msu.ru/rus/elibrary

10. Hay4HO-mOTIYyJIApHBIA TMPOEKT «DJEMEHTBI OOJBINONW HAyKW»: HOBOCTH, JICKIIHH,
sunmkoneauu: [cait]. — URL: https://elementy.ru

11. Xumwust ¥ )KU3Hb: HAYIHO-TIOMYJISIPHBIH *ypHait: [caiit]. — URL: https://hij.ru

12. TloTeHnman: HayYHO-TIOMYJSIPHBIA KypHAJI JJsl IIKOJBHUKOB M YUWTENeu: [cailT]. —
URL.: https://potential.org.ru

13. Xumus B HIKOJIC: HAyYHO-METOANYeCKHid xypHait: [caitt]. — URL: https://hvsh.ru

14. WebElements: mepuoamdeckass Tabnuia, CBOWCTBa 3yeMeHToB: [caiit]. — URL:
https://www.webelements.com — 3. anru.

15. Tlepuoanyeckas TaOIUIa XUMUYECKUX JJIEMEHTOB: PYCCKOS3BIYHBIN CalT: [caiT]. —
URL.: https://periodictable.ru

16. XumuKk: caiT o XWMUU: Yy4eOHWKH, CIpPABOYHHWKH, peakmuw: [caiit]. — URL:
https://mwww.xumuk.ru
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17. Oprannueckas xumusi. JlabopaTopus: CripaBOYHHK, peakiuu, cuHTe3: [cait]. — URL:
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4.

KOHTPOJIb n

OIIEHKA

OBIIEOBPA30BATEJIBHOM JUCHUILINHBI

PE3YJIbTATOB

OCBOEHMAA

KoHTpouib U OlIEHKA pe3yabTaTOB O0Y4EHHs OCYLIECTBIIAETCS IPENoAaBaTeeM B IIPOLecce

NPOBEICHUS MPAKTUYECKUX 3aHATHI U J1a00OpaTOpHBIX paboT, TECTUPOBAHUS, a TAK)KE BBHITIOJTHEHUS

0o0y4arIUMUCs MHAUBUIYAJIbHBIX 3aJaHUl, MPOEKTOB, HCCIEAOBaHUU. Pe3ynbraTel 00ydeHHs

OnpeaACIIsAr0T, 4YTO O6y‘-IaIOH.[I/ICCSI AOJDKHBI 3HATh, MIOHUMATb U JCMOHCTPUPOBATH IO 3aBCPUHICHUHN

W3YYEHUS TUCIUILINHBI.
Jiis GpopmMupoBaHus, KOHTPOJIS M OLIEHKH PE3YyJIbTaTOB OCBOCHHS y4EOHOW MUCIUILIMHBI
HCIIONIB3YETCSI CHUCTEMa OLEHOYHBIX MEPOIPHUATHH, MpeacTaBisiomas co0oil KOMIUIEKC y4eOHbIX

MEpPOMPUITHIA, COTJIACOBAHHBIX C pe3y/bTaTaMu 00y4deHus u chopmynupoBaHHbIX ¢ ydyetoM OI'OC

COO (mpeametnsbie pe3ynbtathl o aucuuruie) u GI'OC CIIO.

Tuns! oeHOYHBIX

Menneneesa

COOTBETCTBHUH C UX
I0JIO)KEHUEM B
IIEPUOAUYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
J.. Menneneena

Ne OK Mopnyas/Pasnen/Tema | Pesyabrar 00y4eHus .
MeponpusiTHii
| OcHoBHOE co/lep:KaHue
1 ®opmyMpoBaTh 0a30BbIe
Paspnen 1. OcHoBBI PMyHp
NOHATHS U 3aKOHbI
CTPOEHHUS BellecTBa
XUMUH
1.1 [OK 01 Crpoenue aToMOB Cocrapnats xumuueckre |Tekyuiuii KOHTPOJIb:
XUMHYECKHUX (dbopMyIbl coelMHEHNI B |— OLEHKa BBITIOJTHCHUS
IEMEHTOB M IIPHPOAA  |COOTBETCTBHH €O CTEeHbo |IPAKTHIECKUX padoT;
XUMHUYECKOH CBS3H OKHCJICHHS XMMHYECKIX YCTHBIN OHPOC;
— TECTUPOBAHHUE;
3JIEMEHTOB, UCXOI 13 p >
— OIICHKA PeIIeHUs 3a/1ay;
BAJIGHTHOCTH U 9
— TEPMHHOJOTHYECKHUI
SMEKTPOOTPULATENBHOCTH | /e
— OLIEHKa BBITIOJTHCHHUS
Kenc-3a1laHui.
IIpomexyTouHas
arrecraums:
ougpepernyuposanuvlil
3auem
1.2 |OK 01 [Iepnonnueckuit 3akoH | XapakTepu30BaTh Texkymuii KOHTPOJIb:
OK 02 n tabmuma J[. 1. XUMHUYECKHE DJIEMEHTHI B |— OIICHKA BBIITOJTHEHUS

MPAKTHYECKHUX PadoT;

— YCTHBIH OIIPOC;

— TECTUPOBAHUE;

— OIICHKA PEIICHUs 3a/aY;
— TEPMHUHOJIOTMYECKHIT
JUKTAHT;

— OILICHKA
Kelc-3aJaHui.
IIpome:xyTouHast
arrecTaums:
oughghepenyuposanmulil

BBITIOJIHCHUA
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema |  Pe3yabTat 00y4eHust .
MeponpusITH
3auem
2 p XapakrtepuszoBath Tunbl |KoHTpobHas padorta
aspen 2, XHMHYECKHX peaKiui «CTpoeHue BemecTBa u
XuMHUYeCKHe peakiu
XHMHYeCKHe Peakium»
2.1 |OK 01 Tunel XUMHYECKUX CocraBnarh peakuuu Texkymuii KOHTPOJIb:
OK 04 peakuuii COCMHEHMUS, pa3JIoKeHus, |— OLICHKa BBITIOJTHCHUS
oOMeHa, 3aMelleHu, IPaKTHYECKUX PaboT;
OKMCIIMTEIBHO- — YCTHBII 01poc;
BOCCTaHOBUTEJIbHbBIE — TCCTHPOBAHME,
peaki — OLIEHKa peleHus 3a£{aq;
— TEPMHUHOJOTUYECKUIN
JTUKTaHT;
— OIIeHKa BBITIOJTHEHUS
Kelc-3a1aHuM.
IIpomesxkyTounas
aTrecTaums:
oughghepenyuposanmulii
3auem
2.2 Onexrponutuyeckass  |CoCTaBlIATh YpaBHEHUS Texyummii KOHTPOJIb:
auccouuanys u XUMHYCCKUX PCAKUUHU — OILICHKa BBIIIOJTHCHUSA
MOHHBIN 0OMEH MOHHOI0 0OMEHa C MPAKTHIECKUX paboT;
yuacTHeM Heopranuyeckux |~ YCTHBIH onpoc;
BEIIECTB — TECTUPOBAHHUE;
— OLIEHKA pelleHus 3aady;
— TEPMHUHOJIOTUYECKUI
JIKTAHT;
— OLIEHKa BBITIOJTHEHUS
Kenc-3a1aHui.
IIpomexyTouHas
aTTrecTanms:
ougpepernyuposantblil
3auem
3 Pa3nea 3. Ctpoenue u (UcciaenoBars crpoenne u |KonTpoJsbHasi pabora
CBONiCTBA CBONCTBA «CBoiicTBa
HEOPraHU4eCKUuX HEOPraHu4eCcKHuX HEOpPraHHu4ecKHuX
BellecTB BeleCTB BeLIeCTB)»
3.1 |OK 01 Knaccudukanus, Knaccudunuponatsb Texyummii KOHTPOJIb:
HOMEHKJIATypa U HEOpraHMYECKHE BellecTBa |~ OLIEHKa BBITIOJTHECHUS
CTpPOEHHUE B COOTBETCTBUU C UX HPaKTH‘IefKHX pabor;
HEOPTraHMYECKHMX CTPOEHHEM ~ YCTHBIM OTpOC;
BEmECTB — TECTUPOBAHUE;
— OLIEHKa pelleHus 3ajay;
— TEPMHUHOJOTNYECKUI
JTUKTaHT;
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpusTHI

— OIlIeHKa
Kelc-3aJaHui.
IIpome:xxyToyHast
aTrecTanus:
oughghepenyuposarmulil

3auem

BBITIOJIHEHUA

3.2

OK 01
OK 02

DOU3NKO-XUMHYECKIE
CBOICTBa
HEOPraHUYECKUX
BEILIECTB

YcranaBiuBaTh
3aBUCUMOCTH (PH3UKO-
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEILECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIa
KPUCTAJUIMYECKON PEIIETKH

Tekymuii KOHTPOJIb:

— OLEHKa BBITIOJIHCHHUSI

MPAKTUYECKHUX padoT;
YCTHBIN OIPOC;

— TECTUPOBAHUE;

— OILIGHKA pelleHus 3ajay;

— TEPMUHOJOTUYECKUI

JTUKTAHT;,

— OLIEHKa

Kelc-3a1aHu.

IIpomexyTouHasi

aTrecTaums:

ougpepernyuposantblii

BBIIIOJIHCHUA

3a4em

3.3

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPTaHUYECKUX
BEILECTB

Hccnenosatb
Ka4EeCTBEHHBIE PEAKLINU
HEOPraHUYECKUX BEILECTB

Texkyuuii KOHTPOJIb:

— OLIEHKa BBITTOJIHEHUS
PAaKTHYECKUX padoT;

— YCTHBIM OIPOC;

— TECTUPOBAHUE;

— OIICHKA PEIICHUS 3a/1a4;
— TEPMHUHOJIOTMYECKHI
JUKTaHT;

— OILICHKa
Kenc-3a1laHui.
IIpomexyTouHas
arrecraums:
ougpepernyuposanublil

3auem

BBITIOJTHCHUA

Pasnen 4. Ctpoenue u
CBOlicTBa
OpraHu4yecKux
BellecTB

HUccaenoBarnh CTPOECHUE U
CBOliCTBA OpPraHn4eCKux
BeIIECCTB

KonTtpoabnas padora
«CTpoeHue U cBOICTBa
OpraHUYecKHX BellecTB)

4.1

OK 01

Knaccudukanus,
CTpOEHHE U
HOMEHKJIAaTypa
OpPraHUYECKUX BEILECTB

Knaccudunuposats
OpraHn4€CKUC BEIICCTBA B
COOTBETCTBHUH C UX
CTPOEHHUEM

Texkymuii KOHTPOJIb:

— OIICHKA BBITIOJTHEHUS
NpaKTUYECKUX paboT;

— YCTHBIH OIIPOC;

— TECTUPOBAHUE;

— OLEHKa peIIeHus 3a1ad4;
— TE€PMUHOJIOTMYECKHI
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Ne OK Monyas/Pa3nen/Tema Pe3yabTar 00y4yeHus Trmot OueHOqu X
MeponpusITH
JTUKTaHT;
— OLIEHKa BBITIOJTHEHUS
Kelc-3a1aHui.
IIpomeskyTounas
aTrecTamus:
ougpepernyuposanblii
3auem
4.2 |OK 01 CgoiicTBa VYcranaBnuBaTh Tekymuii KOHTPOJIb:
OK 02 OpPraHUYECKUX 3aBUCHUMOCTb (PU3HKO- — OICHKa BBITIOJTHCHUSA
OK 04 COEIMHEHUH_ XUMHYECKHX CBOMCTB HpaKTH‘IeSKHX pabor;
OPraHUYECKHX BEILECTB OT YCTHBIH OIIPOC,
CTPOEHUS MOJIEKYT — TCCTHPOBAHUE,
— OLIEHKa pelleHus 3ajay;
— TEPMHMHOJIOTHYECKUI
JTUKTaHT;
— OIIEHKa BBITIOJTHEHUS
KeWc-3aJaHui.
IIpome:xyTouHas
aTrecTamus:
oughghepenyuposannulil
3auem
4.3 |OK 01 Nnentudukanus HccnenoBats Texkymuii KOHTPOJIb:
OK 02 OpPraHUYECKUX Ka4eCTBEHHBIE PEAKIUH — OLECHKa BBIITOJIHEHHSA
OK 04 BEIIIECTB, UX 3HAUYCHHE |OpPraHHUYECKUX coeauHeHui |[TPAKTHICCKUX pabor;
Y IPUMCHEHUE B OTJIEJIbHBIX KJIACCOB — YCTHBIH onpoc;
GEITOBOR I — TECTUPOBAHMUE;
HPOM3BOCTBEHHOI — OILICHKA PeIICHUs 3a5[aq;
— TEPMUHOJIOTUYECKUN
NEeSATETbHOCTH KTAHT;
HcjI0BeKa — OLIEHKa BBITIOJTHECHUS
Kelc-3aJaHui.
IIpome:xxyTounas
arrecraums:
ougpepenyuposannbiii
3auem
5 Pazpeu S. Xapakrepu3oBarb
Kunernueckue u BJMSIHUE PA3JIHYHBIX
TepMOAHMHAMHIYECKHE |(PaKTOPOB HA paBHOBecHe
3aKOHOMEPHOCTH U CKOPOCTh XUMHYECKHX
NPOTeKAHUA peaxkumit
XHUMHMYECKHX peaKkuui
5 |OK 01 CkopocTh XMMHYECKUX |XapakTepu30BaTh BiINAHNE |TekymmMidi KOHTPO.Ib:
OK 02 peakuii. XMUMHUYECKOE |KOHIICHTpAIlUn — OIICHKA BBIITOJIHEHUS

paBHOBECHE

pearupyronux BemecTB U

NpaKTUYECKUX pabdoT;
— YCTHBIH OIIPOC;
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema |  Pe3yabTat 00y4eHust .
MeponpusITH
TCMIICPpATyphbl HA CKOPOCThL |— TECTUPOBAHUE,
XUMHYECKHUX PEaKIIHii — OLIEHKa pelleHus 3ajay;
XapakTepu3oBarh BIUSHUE |~ TEPMHHOIOTHYCCKUN
U3MEHEHUS KOHIeHTpauy |AHKTaHT;
BeIeCTB, peaKiuu cpepr i | CUCHKA BBITIOJHEHUA
TEeMIIepaTyphl Ha CMEILCHUE KEHCT3a MarH.
IIpomeskyTounas
XHMIYECKOTO PABHOBECHS |4 1rocraping.
ougpepernyuposanblii
3auem
6 HccnenoBath HCTHHHBIE
Pa3nes 6. PacTBopbl  [pacTBOpBI ¢ 32aJaHHBIMU
XapaKTepUCTUKAMU
6.1 |OK 01 [Tonstue o pacrBopax |Pasnuyare ucTUHHBIE Texkyuuii KOHTPOJIb:
OK 02 PacTBOPBI — OIIEHKa BBIIIOJIHEHHS
MPAKTHYECKHUX padoT;
— YCTHBIH ONpOC;
— TECTUPOBAHUE;
— OILIGHKA pelleHus 3ajay;
— TEPMUHOJOTUYECKUIN
JTUKTAHT;,
— OLIEHKa BBITIOJIHCHHUSI
Kenc-3a1aHui.
ITpome:kyTounas
arrecraums:
oughghepenyuposannulii
3auem
6.2 |OK 01 HccnenoBanue croiicts [MccnenoBars Gusnko- Texkymuii KOHTPOJIb:
OK 04 pacTBOpOB XUMHUYECKHE CBOUCTBA — OIICHKa BBIITOJIHCHUS

HCTUHHBIX PaCTBOPOB

PAKTHYECKUX padoT;

— YCTHBIM ONPOC;

— TECTUPOBAHUE;

OIICHKA pelIeHus 3a/1ay;
— TEPMHUHOJIOTUYECKHI
JUKTAHT;
OLICHKA
Kelc-3aJaHui.
IIpome:xyTouHast
arrecTauus:
oughghepenyuposanmulii
3auem

BBITIOJIHCHUA

IIpodeccnonaibHO-OpHEeHTHPOBAHHOE COJepPKaHUeE (COoAepKaHUe TPUKJIATHOTO

MO/1YJIAA)
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema |  Pe3yabTat 00y4eHust .
MeponpusITH
7 Paznen 7. OuenuBarth nocjaeacTBHs |3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOM U Oynyuen
NMPOU3BOJACTBEHHOM NMPOU3BOACTBEHHOM npogdeccuoHaIbLHOM
AeATeJIbHOCTH AesITeJIbHOCTH YeJIOBeKa |1eATeJbHOCTH)
YyeJI0BeKa (ORI (1%3 70107071
IKO0JIOTHYECKOM
0e3onacHoOCTH
OK 01 Xumus B ObITY U OuenuBath nocienctsus |Tekymuii KOHTPOJIb:
OK 02 MIPOU3BOJICTBEHHOM OBITOBOI 1 — OIICHKA BBITIOJIHCHHS
OK 04 JESTEIILHOCTH YEJIOBEKA |ITPOU3BOJICTBEHHOM PaKTHYECKHUX PadoT;
OK 07 JIeSTeTbHOCTH YenoBeka ¢ | YCTHBI OHpoc;

MMO3UIIUN DKOJIOTHYECKON
0e30mMacHOCTH

— TECTHPOBAHHUE;

— OIICHKA pEIICHHS 33]1aY;
— TEPMHUHOJIOTHYCCKUI
JIMKTAHT;

— OIICHKA
Kelc-3a1aHu.
IIpomesxkyTounas
aTTecTamms:
ougpepernyuposantblii

BBIIIOJIHCHHA

3a4em
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