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1. OBLIASA XAPAKTEPUCTHUKA PABOYEN INPOI'PAMMBbI
OBIIEOBPA3OBATEJIbBHOU JUCHUIIJIMHDbI

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

Oo6meo6pazoBarenbHas guciuuinHa COO.01.07 «Xumusy» sBiaseTcss 00s13aTeIbHON 4acThIO
o011eo0pa3oBaTeapHOrO KKIIA 00pa3oBarensHOM mporpamMmbl B cootBeTcTBru ¢ @I'OC CIIO no
crienanbHocTH 21.02.19 3emiieycTpoiicTBoO.

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

Copneprkanue mporpamMMbl 0011e00pa30BaTeIbHON MTUCIMILIMHBI «XHUMHUSD) HApPABICHO Ha
JOCTHKEHHE CIEAYIONINX LeJIei:

— dbopMUpOBaHHE CUCTEMBbl XMUMHUYECKHX 3HAHUN Kak Ba)KHEHIIEH COCTaBIAOIIEH
€CTECTBEHHO-HAyYHOW KAapTUHBI MHpa, B OCHOBE KOTOPOH JieKaT KIIIOYEBbIE TMOHSATHUS,
dyHaaMeHTaNbHBIE 3aKOHBI U TEOPHUH XHWMHUH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE W IMOHHMAaHHE
CYIITHOCTHU JOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIICHUE C UCTOpUEH UX
Pa3BUTHS U CTAHOBJICHUS;

- (dopMHpOBaHUE U Pa3BUTHE TPEACTABICHUI O HAyYHBIX METOJIaX IMO3HAHUS BEIIECTB
U XMMUYECKUX peakiuii, HeOOXOMUMBIX Al MPUOOPETeHHsS] YMEHH OpUEHTUPOBATHCS B MHpE
BEIIECTB M XMMUYECKHX SBICHUH, MMEIOIUX MECTO B IPUPOAEC, B MPAKTHUECKONW M MOBCETHEBHOM
KU3HU;

— pa3BUTHE YMEHUHW U CIOCOOOB [EATENbHOCTH, CBSI3aHHBIX C HaONIIOJCHUEM U
OOBSICHEHMEM XHUMHUYECKOTO JKCIEPUMEHTA, COOJIOJCHUEM MpaBui OE30MacHOTO OOpalleHus C
BEIIIECTBAMH.

3apaum IUCHUIIHHBI:

1) chopMUpOBaTh MOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKAaHUS XMMHUECKUX MPOIIECCOB
U SBJIICHUM B OKPYXKAIOIIEHW Cpele, a TaKKe MX CBA3b C LEJIOCTHOW HAYyYHOW KapTMHOW MHpa H
JIPYTHMMH €CTECTBEHHBIMU HAyKaMH,

2) pa3BUTh YMEHHUS COCTABIATH (POPMYIIBI HEOPTaHUIECKUX M OPTaHUYECKHUX BEIIECTB,
YpaBHEHUS XHUMHUECKHUX pEaKUUd, OOBICHATh HUX CMBICI, HHTEPIPETUPOBATH PE3yJIbTaThl
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKU MIPOBEICHUS MPOCTEHIINX XUMHUYECKUX
OKCIIEPUMEHTAJIbHBIX HCCIEOBAaHUNA € COOJIIOJICHHEM TIpaBWiI 0O€30MacHOr0 OOpaimieHust ¢
BEIIECTBAMHU U JJaOOPaTOPHBIM 000PYIOBaHUEM;

4) pa3BUTh yMEHUS HAXOAWTh, AHATM3UPOBATh H HCIOJIB30BaTh HH(POPMAITUIO
XUMHYECKOTO XapakTepa U3 pPa3IMYHBIX HHPOPMAIMOHHBIX HCTOYHHKOB, BKIIOUas Y4eOHYIO
JUTEpaTypy, HAYIHbIE MyOIHKAINN 1 HHTEPHET-PECYPCHI;

5) chopMHpOBaTh YMEHHUS MPOTHO3MPOBATH IOCIEICTBUS CBOEH JAEATENIBHOCTH U
XUMHUYECKHX TPUPOJHBIX, OBITOBBIX W TPOU3BOACTBEHHBIX ITPOIECCOB, YYHUTHIBAS BO3MOXKHBIC
HKOJIOTHUECKUE U COLIMANIbHBIE BO3ACHCTBUS;

6) chopMHpOBaTh TMOHMMAaHWE 3HAYMMOCTH JIOCTH)KCHHWH XHMHUYECKOH HAyKH H
TEXHOJIOTUH Al Pa3BUTHUSA COLMAJIBHOM W MPOU3BOACTBEHHOH cdep ¢ yMEHHEM IPHUBOJUTH
MIPUMEPBI UX MPUMEHEHHSI B Pa3JIUYHBIX chepax KU3HU.

1.2.2. Ilnanupyemble pe3yJibTaThbl OCBOEHHMSI 0011€00pPa30BaATEIbHONM JUCUMILIMHbLI B
coorBercTBHHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6mue kommnereHuu (nanee — OK) u npodeccuonansupie komnerenuuu (naiee — 1K)
®I'OC CIIO B cCOOTHECEHUU C JTMYHOCTHBIMH, METANIPEIMETHBIMU U MPEAMETHBIMH PE3yJIbTaTaMu
00ydenus 6azoBoro ypoBHs (nanee — [[P6) ®I'OC COO npencraBieHbl B TaOJIHIIE:



Tabnuua 1 — [Inanupyemble pe3ysibTaThl OCBOCHUS 00111€00pa30BaTEIbHON JUCITUTIIIUHBI

Koa u IliianupyemMblie pe3yabTaThl 0CBOCHUS IUCHUIIINHbBI

HAMMEHOBaHUeE

(popmupyembIxX Oo0mme JucuuninHapHble

KOMIIeTeHIM i

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

Bri6bupath 0TPAXKATH B YACTH: IIP6 01. cdhopMUPOBAHHOCTH  NPEACTABICHUN: O  XHUMHUYECKOM

CITOCOOBI TPYAOBOI'0 BOCIIMTAHUSA: COCTaBIISIOLIECH €CTECTBEHHOHAYYHOW KApTHHBI MHpA, POJM 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 ¥ TIPUPOJTHOM CpeIe;

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, XMMHYCCKad
_ MHTEpeC K pa3dMyHBIM  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
aKTyallu3upoBaTh MpoOJeMy, paccMaTpUBaTh
€€ 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
paccMaTprUBaeMbIX

(GyHKIMOHATBHAS TPYyIIa, pagukal, H30MEPHs, U30MEPbI, TOMOJIOTUUECKHUI
psil, TOMOJIOTH, YIJIEBOJIOPO/IbI, KUCIOPOA- U a30TCOJAEPKAILNE COCITUHEHHUS,
OMOJIOTUYECKH aKTHUBHBIC BellecTBa (yriaeBObI, KUPHI, OEIKHU), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIE  COEAMHEHUS,
KpUCTAJUTMYECKasi PEelIeTKa, THUIBl XUMUYECKUX PEeaKIHil (OKHUCIUTEIHHO-
BOCCTaHOBUTENBHBIE, SK30-U DHJIOTEPMUYECKHUE, PEaKIIM HOHHOTO 00MeHa),
PacTBOP, DIAEKTPOJIUTHI, HEAICKTPOIUTHI, SJICKTPOIUTHYECKAS TUCCOIAIINS,
OKUCIUTENb, BOCCTAHOBUTENh, CKOPOCTh XUMUYECKON PEAKIIUU, XUMUYECKOE
paBHOBeCHE), TEOPUU ¢ 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHUS
oprannyeckux BemectB A.M. byrtnepoBa, Teopusi 3IEKTPOJIUTUYECKOU
nucconunanuu, nepuoguyeckuil 3akon J[.M. MenzaeneeBa, 3aK0OH 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
- BHOCHUTb KOPPCKTHUBBI B ACATCIILHOCTD,
OILICHUBATh COOTBETCTBUEC PE3YJILTATOB LIC/IAM,

OIICHUBATh PUCKH ITOCJICICTBHIA
NEeSATETbHOCTH.

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

- BBISBIIATh  TNPUYHMHHO-CIIC/ICTBCHHBIC

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

- aHAJIM3MPOBaTh IIOJIyYEHHBIE B XOZE
pelleHns 3aJaud  Pe3yJIbTaThl, KPUTHYECKH
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
BEUICCTB U UX IPEBPALICHU; BBIABIIATh B3aMMOCBA3b XMMUUECKHUX 3HAHHUHU C
HNOHATHUSIMH U IIPEJICTABICHUSMU JIPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;
IIP6 04. chopMupoBaHHOCTHP YMEHHH HCIIOJIB30BAaTh HAMMEHOBAHUS
XUMHUYECKUX COEIUHEHUM MEKIyHapOJHOTO COI03a TEOPETUUYECKON M
IPUKIAJHOM XHMHUM W TPUBUAIbHBIC HA3BaHMs Ba)XKHEHIIMX BELICCTB
(oTHIIeH, aueTHIIeH, IIIMIepuH, (GeHoi, GpopManabaeru, YKCycHash KUCIIOTa,
IJIMLIUH, YrapHbId Tra3, YIVIEKUCIBI TIa3, aMMHaK, TlalleHas W3BECTb,
HeraieHasi WM3BECTb, NUTHEBAs COJAa W JPYTUX), COCTaBIATH (POPMYJIbI
HEOPraHMYECKUX U OPraHUYeCKHX BEILECTB, YPAaBHEHUS XHMHUYECKUX
peakiuii, OOBICHATh MX CMBICI; MOJATBEPKIATh XapaKTEPHbIE XUMUYECKUE
CBOMICTBA BEIECTB COOTBETCTBYIOIIMMH OKCIEPUMEHTAMH U 3alUCAMH
YPAaBHEHUN XUMUYECKUX PEAKIUH;

IIP6 0S5. chopMuUpOBAaHHOCTH YMEHHUH YCTaHABIMBATh IPHUHAIIE)KHOCTh
M3YYEHHBIX HEOPraHMYECKUX MU OPraHMYECKHUX BEIIECTB K ONPEESICHHBIM
KJIaccaM M TpyIaM COEINHEHUH, XapaKTEPU30BaTh UX COCTaB U BayKHEHIINE
CBOIICTBa; ONpeNeNsITh BUABI XMUMHUYECKUX CBsI3€il (KOBaJleHTHasl, WOHHas,
MeTaJUIn4YecKas, BOJOPOJHAs), TUIbl KPUCTAIIMUECKUX PELIETOK BEIIECTB;
KJIAaCCU(UIUPOBATh 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 YCIOBUSA) Ta30B, KOJWYECTBA
BELIECTBA; MCIOJIb30BaTh CHCTEMHBIE XUMUYECKHE 3HAHUSA IJI1 NMPUHITHS
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,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHs HAYKW M OOLIECTBEHHON NPaKTHKH,
OCHOBaHHOTO HAa  JuWanore KYJIBTYD,
CIIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOEro Mecra

JucuuMiimHapHbie (IpeAMeTHbIE) pe3yabTaThl U J0JKHbI OTPAKATH:
ITP6 06. BnazeHUEe OCHOBHBIMM METOAAMM HAYYHOI'O MO3HAHUS BELIECTB U
XUMHUYECKHX  sBJeHMH  (HaOmrofeHwe,  U3MEpeHHe,  HKCIEPUMEHT,
MOJICIUPOBAHHE);

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




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

B IIOJIUKYJIBTYPHOM MHPE;
- COBEpPUICHCTBOBAHHE  A3BIKOBOM U
YUTATEIbCKOM  KYJIbTYpPBl Kak  CpeICTBa
B3aUMOJICHCTBUS MEXIY JIOAbMHU U I1O3HAHUS
MUpA.

MeranpeamMeTrHble pe3yJbTaThl
0TPaXKaTh:

OBiajeHne YHHMBePCAJIbHBIMHM Y4eOHBIMH
NMO3HABATEJIbHBIMHU AeHCTBUAMM:

B) pa6ora ¢ undopmanmeii:

- BJIA/IETh HaBbIKaMU MOJIyYEHUs
uHbOpMalUK U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIISATH  IIOMCK,
aHaJIN3, CUCTEMATHU3alMI0 U HHTEPIPETALUIO
uHbOpMAIMK PA3IMYHBIX BUIOB U (opm
IIPE/ICTaBIICHMS;

- CO31aBaTb TEKCTBl B  Pa3JIMYHBIX
(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;

- BJIA/IETh HABBIKAMHU PACIO3HABaHUSA U

HOJIZKHBI

BELIECTBA; MCIOJIb30BaTh CUCTEMHbBIE XUMUYECKHE 3HAHUS JJI1 HPUHITHS
peLICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEILECTBAMU
U X IPUMEHEHUEM;

IIP6 08. cdhopmMupoBaHHOCTP YMEHHUW IJIAHUPOBATh M BBIMOJIHATH
XUMHUYECKUN OSKCIIEpUMEHT (MpEeBpallleHusl OPraHMYeCKUX BEILECTB IpU
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
oOMeHa, onpeAesnsaTh Cpely BOJIHBIX PAaCTBOPOB, KAUECTBEHHbIE PEAKIMU 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 J1a0OpaTOPHBIM 00OPYIOBAHUEM; MPEICTABISATH PE3YIbTATHI
XMMUYECKOI'0 3KCIIepUMEHTa B (hopMe 3alKcy ypaBHEHUH COOTBETCTBYIOLINX
peakumii 1 GOpMyITUPOBATH BEIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

IIP6 09. chopMUPOBAHHOCTh YMEHHsI aHATU3UPOBATh XMMUYECKYIO
nH(pOpMaLIMIO, TMOIYyYaeMyl U3 pPa3HbIX HCTOYHUKOB (CPEACTB MacCOBOM
uHpopmanuu, cetb IHTEepHET U Apyrue).

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 HHTEpEcax IPa)kJIaHCKOIO
0011ecTBa;

- YMEHHE B3aUMOJICHCTBOBATh c

HarpeBaHUM, MOJyYCHHUE JTUJIEHA M U3YYEHHE €r0 CBOMCTB, KAYECTBEHHBIE
peaKIMy Ha ajJbJeru/bl, KpaxMall, YKCYCHYIO KUCIIOTY; A€HaTypanus OenKoB
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 UCII0JIH30BaTh
MPEeUMYIIeCTBA KOMaHIHON 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 YHHBepPCAJIbHBIMU

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;

cynbdar-, kapOoHAT- W XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS;, pelIaTh
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 ()OpMe 3alMCH YPAaBHEHUN COOTBETCTBYIOIINUX
peakuii 1 GopMyIHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB.

- pa3BUBaTh CIOCOOHOCTh TMOHUMATh

MHp C O3ULUHU APYTOro YEIOBEKA.
OK 07. | JInuHOCTHBIE pe3yJibTaThl AOJKHBI | JIncuuniuHapHbie (MpeIMeTHbIE) Pe3yIbTAThl U J0JIKHbBI 0TPaKaTh:
CoznelicTBOBaTh | OTPa’XkaTh B YacTH: IMP6 01. cdhopMUPOBAHHOCTH  NPEACTABICHUN: O  XUMHYECKOU
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 | JKOHOMUYECKHX IIPOIIECCOB HA COCTOSHUE | NPAKTHYECKHMX 3a/1a4 U SKOJIOTMYECKHM 0OOCHOBAHHOIO OTHOLICHUS 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
efcTBOBaThH
BUPE3BbIYANHBIX

CUTyalusiax

r100anbHOTO  XapakTepa  AKOJOTHYECKUX
npo0em;
- IUTAHUPOBAaHHE M OCYIIECTBIICHHE

JEUCTBUM B OKpYXKaloLIEH Ccpele Ha OCHOBE

3HaHMA  LeJed  yCTOMYMBOIO  pa3BUTUSA
YeJI0BEYECTBA;

- AKTUBHOE  HENpPUATHE  JIEWCTBUH,
IIPUHOCALIMX BPEN OKPYXKaIOUIEH cpene;

- YMEHHE IIPOrHO3UPOBATh
HeOIaronpusTHHIC 9KOJIOTUYECKHE

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

OBiajgeHne yHMBEPCAJBHBIMH Y4eOHBIMH
NMO3HABATEJbHbIMHU JAeliCTBUSIMM:

B) padora ¢ nHpopManmei:

- HCII0JIb30BATh CpeacTBa
MHPOPMALIMOHHBIX M  KOMMYHHMKAIlMOHHBIX

JOJIKHBI

TEXHOJIOTUH B  pEIIEHUH  KOTHUTHUBHBIX,
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/I0pOBbS M OKpYKalIleld MPUPOAHON CpE.bl;
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 yueOHoii padoThl O0bem B yacax
OBBEM OBPA30OBATEJBLHOM MPOT'PAMMBI JTUCIATLJIAHBI: 76

- TeOpeTHYeCKoe 00yueHHe 38

B T.4. Ipo¢eCCHOHATbHO-OPUEHTUPOBAHHOE CO/Iep KaHue (TpaKTHUYecKas -
TTOJITOTOBKA)

- NPAKTHYeCKHe 3aHATHS 38

B T.4U.

1po(hecCHOHATILHO-OPUEHTUPOBAHHOE COIep KaHKe (IPaKTHUECKas TOArOTOBKA) -

nudepeHIMPOBaHHBIN 3a4eT

- MIPOMEKYTOYHASI aTTECTAUA -

B TOM YHCIJIC:

KOHCYJIbTAallU -

OK3aMCH -

auddepeHunpoBaHHbIN 3aUeT




2.2. Tematndeckuii TIaH U COAEp)KaHUE YICOHON TUCITUTIIMHBI

KosinuecTBO ay1UTOPHBIX YaCOB

BCEro B T.4. B
HaumeHoBaHue pa3iejioB U TeM (bopme TeopeTu4. fpartH
NPaKTHYeCK u,
oit 0byuenmue 3aHATHA
MOJArOTOBKH
Pa3nen 1. OcHOBBI CTPOEHHsI BellleCTBA 8 - 4 4
Tema 1.1. CTpoeHue aTOMOB XUMUYECKUX IEMEHTOB M IPUPOAA XUMUUECKOHN CBS3H 4 - 2 2
Tema 1.2. [lepuoauyeckuii 3akoH u Tadauna /.M. Menneneera 4 - 2 2
Pa3nen 2. XuMu4yeckue peakuuu 10 - 4 6
Tema 2.1. Tunbl XUMHUYECKUX PEAKITUN 6 - 2 4
Tema 2.2. DJICKTPOIUTHYECKAS TUCCOIMAIINS U HOHHBIH OOMEH 4 - 2 2
Pa3nes 3. CTpoeHue U CBOIiCTBA HEOPraHUYeCKUX BellecTB 14 - 8 6
Tema 3.1. Knaccudukanysi, HOMEHKJIaTypa U CTPOCHHE HEOPraHMYECKUX BEILECTB 4 - 2 2
Tema 3.2. ®u3uKo-XUMHUYECKHE CBONCTBA HEOPTAHUYECKUX BEILIECTB 8 - 6 2
Tema 3.3. nenTudukanys HeOpraHMUECKUX BEIIECTB 2 - - 2
Pa3nen 4. CTpoeHne U CBOWCTBA OPraHUYeCcKHX BellleCTB 26 - 14 12
Tema 4.1. Knaccuduxanus, cTpoeHre 1 HOMEHKJIaTypa OpraHu4eCKUX BELIECTB 8 - 4 4
Tema 4.2. CBolicTBa OPraHMYECKUX COSUHEHUN 12 - 6 6
Tema 4.3. Vnentudukanysi opraHM4ecKuX BEIIECTB, UX 3HAUEHUE U IPUMEHEHHE B 6 - 4 2
OBITOBOM U POM3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKA
Pa3zpnen 5. Kunernyeckue 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA 8 - 4 4
XHMHYECKHX peaKuni
Tema 5.1. CKOpOCTh XUMHUYECKUX pEAKIMI. XMMUYECKOE PABHOBECHE 8 - 4 4
Pa3nes 6. PacTtBopsl 4 - 2 2
Tema 6.1. IloHsiTHE 0 pacTBOpax 2 - 2 -
Tema 6.2. ccrejoBaHre CBOMCTB paCTBOPOB 2 - - 2
Pa3nes 7. Xumus B ObITY M IPOM3BOACTBEHHOM A€ TEJILHOCTH YeJI0BEKA 6 - 2 2
OPraHMYeCKHX BellecTB
Tema 7.1. Xumus B ObITY M IPOU3BOACTBEHHOH JIEATEIILHOCTH YEJIOBEKA 6 - 2 2
JuddepeHunpoBaHHbIIi 3a4eT 2 - - 2
BCEI'O 76 - 38 38
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Tabnuua 3 — ConeprkaHue TUCIUIUIUHbBI
HaumeHoBaHue Conep:xanue yuye0HOro marepuasa (0CHOBHOe M PodeccCHOHAJIBLHO- Oo0bem dopmMupyemblie
pa3iesioB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIAJTHON 4acos KOMIIeTeHIIUH
MOYJIb
1 2 3 4
Pa3zen 1. OcHOBBI CTPOEHHsI BellleCTBA 10
Tema 1.1. Cojaeprxanue yueOHOIr0o MaTepuaJa 4 OK 01
CrpoeHue aToMOB 1. CoBpemeHHas MOIe/Ib CTPOCHHS ATOMA. 2
XUMHYECKUX OnexkTpoHHas KoHpurypauus aroma. Kiaccuduxanus XMMUYECKUX JIEMEHTOB (S-
DJIEMEHTOB Y IIPUpOAa | , P-, d-a;memMenThl). BaneHTHbIC 31eKTpoHbI. BaleHTHOCTh. DJeKTpOHHAs MPUPOAA
XUMHUYECKOH CBS3U XUMHMUYECKON  CBS3M. OJIEKTPOOTpHULIATEIbHOCTh. KoBaneHTHas CBA3b, €€
pPa3sHOBHJHOCTH M  MEXaHHM3Mbl 00pa3oBaHus (OOMEHHBIA H  JOHOPHO-
akuentopHselil). MoHHas cBsA3b. MertaMueckass cBA3b. BojoponHas CBs3b.
MexMONeKyIsipHbIe B3auMOJACHCTBHs. M30TOmBI, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUE aTOMa, THOpUAM3AlLKs aTOMHBIX OpOHUTAIEH.
IIpakTnyeckue 3aHATHSA 2
I13 Nel. PemieHne npakTH4YeCKUX 3aJaHUIl HA COCTaBJIeHHE JJIEKTPOHHO- 2
rpapuyeckux Gopmya siiemeHTOB 1-4 mepHOAOB, 3IEKTPOHHBIX (OpMYII
MOJIEKYJ U OTIPEJIeJIEHNE THIIa CBSI3U.
Pemenne 3amaHuii Ha HCIOJIB30BAHME XHMHUYECKOM CHUMBOJMKH M Ha3BaHWU
COCIMHEHMI 10 HOMEHKJIATYpe MEXIYHAapOJHOIO COK3a TEOPETUYECKOW U
MPUKIAJIHON XUMUU U TPUBHAIBHBIX HA3BaHUW JISI COCTABIICHUS XMUMHUYECKHUX
(dbopMyNl TBYXaTOMHBIX COEAMHEHUH (OKCHAOB, CyIb(GUIOB, THAPUIOB U T.I.) U
JPYTUX HEOPTaHUYECKUX COETMHEHUN OTAEIBHBIX KIACCOB.
Tema 1.2. Coaepxanue yueOHOro MaTepuaJia 4 OK 01
Ilepuoanueckuii 3akoH | 2. Ilepuoamyeckasi cucreMa Xxumuieckux jiementToB JI.U. MenaesieeBa. 2
n tabmuma J[.U. Ousnueckut  cmbicn  [lepuogmueckoro  3akona .M. Menpeneena.
Menpeneena 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XMMUYECKUX IJIEMEHTOB, 00pa3yeMbIX UMHU

HpOCTI)IX N CJIOXHBIX BE€HICCTB B COOTBCTCTBHUU C IIOJIOKCHHEM XHUMHYCCKOI'O
snemenTa B Ilepuoanueckoit cucteme. MUpOBO33peHUECKOE U HAYYHOE 3HAUECHUE
[Tepuonnueckoro 3akona J[[.M. MenneneeBa. Ilpornossr .M. Menneneena.
OTKprTI/Ie HOBBIX XUMHWYCCKUX 3JICMCHTOB.
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IIpakTuyeckune 3aHATHSA

I13 Ne2. PemieHne NpakTHKO-OPHEHTHPOBAHHBIX TEOPeTHYECKUX 3aJaHUI

Ha  XapakTepU3alMI0  XMMHMYECKHX  JJIEMEHTOB «MeTajuyeckue  /
HEMETAJUIMYECKUE CBOMCTBAY, JIEKTPOOTPHULIATEIBHOCTE U CPOJICTBO K JIEKTPOHY
XUMHMYECKHX DJIEMEHTOB B COOTBETCTBUE C HX DJIEKTPOHHBIM CTPOECHUEM H
IIOJIOKEHUEM B IIEPUOJMYECKOM CHCTEME XUMHYECKHX 23yeMeHtos JI.W.
MenpeneeBa». Pemenne pacueTHbIX 3a1a4 HAa HAaXOXKJIEHUE OTHOCUTEIIBHOU
MOJIEKYJISIpHOM Macchl. OrpeneneHre MacCOBOM JJOJIM XMMHUYECKHUX 3JIEMEHTOB B
CJI0KkHOM BenlecTtse. CocTaB, CTPOCHHE MOJIEKYIL.

Paznes 2. Xumnueckue peakuu

10

Tema 2.1.
THIBI XMMHYSCKHX
peaKkuuii

Coaep:xaHue yueOHOro MaTepuaJia

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

KonnyectBeHHble OTHOIIEHUS B XUMHHU. OCHOBHBIE KOJMYECTBEHHbBIC 3aKOHBI B
XUMHU KU PACUCTHI IO YPABHCHUAM XHUMHYCCKUX peaKHHﬁ. Mois Kak CAUHUIIa
KoJM4yecTBa BelecTBa. MossipHas Macca. 3aKOHBI COXPAHEHUS! MACChl U SHEPTUM.
3axoH ABorajipo. MomnspHblil 00beM razoB. OTHOCUTENbHAS IUIOTHOCTh I'a30B.
Peakiun KkomIuiekcooOpa3oBaHHs C y4yaCTHMEM HEOPraHWYECKMX BeLIeCTB (Ha
IIpUMepe THIPOKCOKOMIUIEKCOB IMHKA U QJIFOMUHUS).

IIpakTHYecKkue 3aHATHS

I3 Ne3. CocraBjieHue YpaBHeHMH peakuuii coeIMHEHHN, Pa3JI0KEHUSs,
3aMeleHus, 00MeHa.

VYpaBHEHUS peakIuii TOPEeHHs, HOHHOTO OOMEHa, OKHCJIECHHS-BOCCTAHOBJIICHHUS.
Pacyer KONMMYECTBEHHBIX XapaKTEPUCTHK HUCXOAHBIX BEIIECTB U MPOIYKTOB
peakuuu. PacyeT KOJIMYECTBEHHBIX XAapaKTEpUCTUK IPOAYKTAa  PEaKIUH
COEJIMHEHUS, €CIIM OJIHO U3 BEIIECTB JaHO B M30BITKE W/WIIN COAEPKUT MPUMECH.
Pacuer maccoBoil miu 06beMHOI A0IM BBIXOJa MPOAYKTa PEaKIMH COEAMHEHUS
OT TEOPETHYECKH BO3MOXKHOro. Pacuer oOBeMHBIX OTHOIIEHMH Tra3oB. Pacuer
Macchl (00BEM, KOJMYECTBO BEIECTBA) MPOJIYKTAa pEaKIUH, €CIU OJHO U3
BEIIECTB JIAHO B BHJIE pacTBOpa C OINpPENeJIeHHOW MaccoBOW Joeit
pPacTBOPEHHOTO BEIIECTBA.

I13 Ne4. Pemienne ypaBHeHHU OKMCICHUA-BOCCTAHOBJICHHS.

Crenenp oxuciacHus. OKHUCIUTENh, M BOCCTAHOBUTENL. OKHCINUTENHHO-
BOCCTAHOBUTEJbHBIE pEaKUMH B TPUPOJE, MPOU3BOJCTBEHHBIX IMPOILECCAX H
JKH3HEACATEILHOCTH OpraHN3MOB. OKHCIUTEIHHO-BOCCTAHOBUTEIIbHEIN

OK 01
OK 02

13




noreHuuan  cpeabl.  CocraBieHMe U ypaBHUBAHHWE  OKHUCIIUTEIBHO-
BOCCTaAaHOBUTCIIbBHBIX peaKHHﬁ MCTOAOM 3JICKTPOHHOI'O 6aJ1cha. Tunmunabie
HEOPraHUYECKUE OKUCIUTEIM W BOCCTAHOBUTENH. OIJIEKTPOJIU3 PACTBOPOB U
pacIuIaBoOB COJIEH.

Tema 2.2.
DIIEKTPOIUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

Conep:kanue y4eOHOTro MaTepuaa

4. Teopus 3JeKTPOJIUTHYECKON Jucconnannu. Peaknuuu noHHoro oomeHna.
CocraBiieHne peakiuii MOHHOIO OOMEHa IyTeM COCTaBJIEHUS HX MOJHBIX U
COKpAIlICHHBIX HMOHHBIX YypaBHEHMU. ['Wiponu3 cosied. 3HayeHUE TUIAPOIU3A B
Ouojormueckux  OOMEHHbIX  mporeccax. [Ipumenenue  rugponuza B
MIPOMBIIIIJICHHOCTH.

IIpakTH4yeckue 3aHATUSA

113 NeS. Pemenne 3a1a4 HA cOCTABJIEHHE PeaKIMid HOHHOTO 00MeHa

HYTGM COCTABJICHUSA HUX IIOJIHBIX U COKpaHICHHI)IX HUOHHBIX ypaBHeHHﬁ. PGHIGHI/IG
3alad Ha COCTABJIICHHE MOJIEKYJSIPHBIX W HWOHHBIX YPaBHEHHH TUAPOJIN3A,
onpeJieJICHUE CTEIICHU THIPOJIn3a.

OK 01

Pa3zgen 3. CTpoeHne U CBOIiCTBA HEOPTaHNYECKNX BelIeCTB

14

Tema 3.1.
Knaccudukanus,
HOMCHKJIATypa U
CTpOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

5. Knaccudukanusi, HOMEHKJIATYPa U CTPOeHHE HEOPTaHMYeCKHUX BellecTB
IIpeamer HeOpraHudecko XuMUU. B3auMOCBSA3b HEOPraHMYECKUX BEILECTB.
Knaccugukanusa HeopraHmdeckux BemiecTB. [IpocTble W CHOXHBIE BELIECTBA.
OCHOBHBIE KJAacChl CIOXHBIX BELIECTB (OKCHU[bI, TUAPOKCH]IbI, KUCIOTHI, COJIN).
HomeHnkiiatypa n Ha3BaHHE HEOPraHMUYECKUX BELIECTB MCXOAA U3 UX XUMHUYECKOU
¢dbopMysIBl WINM COCTaBIEHHE XHUMHYECKOM (QOpPMYyNBl HCXOAs U3 Ha3BaHMS
BEILIECTBA 10 MEXAYHAPOAHOW UM TPUBUAIBLHON HOMEHKIIATYPE.
Mexmonekynsapasle  B3aumonencTBusa.  Kpucrammormaparel.  ArperarHble
cocrostHUs BemiectBa. Kpucramnuueckue u  aMopdHble BemiecTBa. THUIIBI
KPUCTAININYECKUX PEUIETOK (aTOMHAas, MOJIEKYJISIpHAs, UOHHAs, METAJUINYECKas).
3aBUCUMOCTh (PU3MYECKHX CBOMCTB BEIIECTBA OT THUMNA KPUCTAJUIMUECKOMN
pemetku. [IpruunHbl MHOrooOpa3us BEIIECTB.

CoBpeMeHHbIE TPEACTaBICHUS O CTPOCHUHU TBEPIBIX, KUAKHX U raz000pa3HbIX
BenecTB. JKnukne KpucTaylibl.

IMpakTuyeckue 3aHATHSA

I3 Ne6. Pemienne 3agay Ha pacyeT MAacCOBOH /J0JIM XMMHYECKOI0 3J1eMEHTAa
(coennHeHus) B MoOJIeKYyJIe M aHAJHU3 CBOICTB OCHOBHBLIX KJIACCOB
HEOPraHU4eCKHX BelleCTB

OK 01
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Pemenne mnpakThyeckux 3adaHUd MO KiIacCU(UKAIMK, HOMEHKJIAType H
XUMHAYECKUM  (opMynaM HEOPraHMYECKMX BEIIECTB PAa3IUYHBIX KJIacCOB
(Ha3pIBaThb W COCTaBIATH (OPMYNbl XUMHUYECKHX BELIECTB, ONPEICISThH
NPUHAIISKHOCTh K kiaccy). Ilomck  wHpOpMamuum 1o  Ha3BaHHM,
UICHTHPHUKATOPAM, CTPYKTYPHBIM (opMyIiaM.

Tema 3.2. Coaeprxanue yueOHOIro MaTepuaJa 8 OK 01
DU3UKO-XUMHYECKUE 6. Mertanabl. XUMHYeCKHEe CBOHCTBA OCHOBHBIX KJACCOB HEOPraHU4YeCKUX 2 OK 02
CBOMCTBA BeLeCTB
HEOPraHUYECKUX O6mue ¢uznueckue U XUMHUYECKHe CcBoOWcTBa MeTauioB. CrocOOBI MONY4YEeHHUS.
BELIECTB 3HaueHue METAJJIOB U HEMETAJUIOB B IIPUPOE U KU3HEEATEIBHOCTH YEIOBEKa U

opranu3moB. Koppo3usi MeTamioB: BUABI KOPPO3UHU, CIIOCOOBI 3aIIUThl METAJIOB

OT KOPpO3UH.

7. Hemeta/ibl. O0mme (pu3nyecKkue U XMMUYECKHE CBOMCTBAa HEMETAJJIOB. 2

Tunmansie cBoiicTBa MetaiioB [V-VII rpynmn. Kiraccudukamnus 1 HOMeHKIATypa

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

8. XumuyeckHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHU4YeCKUX BellecTB. 2

Oxcupl, TUAPOKCUABI, KUCIOTHL, COJM U Jp. 3aKOHOMEPHOCTH B H3MEHEHUU

CBOMCTB TIPOCTBIX BEIIECTB, BOJOPOJIHBIX COEIMHEHUH, BBICIIUX OKCHIOB U

THJIPOKCHUJIOB.

IIpakTHyeckune 3aHATHSA 2

I13 Ne7. Pemienue npakTHKO-OPHEHTHPOBAHHBIX TEOPeTHYECKUX 3aJaHUI HA 2

CBOIICTBA M NOJIyYCHHE HEOpPraHm4decKnx BemiecTB. COCTaBICHHE YpaBHEHHU

XUMHUYECKUX pEeaKIMd C Yy4acTHEM IMPOCTBIX M CIOKHBIX HEOPraHUYECKUX

BEIIECTB: OKCHUJOB METAJUIOB, HEMETAJUIOB M aM(pOTEpPHBIX HIIEMEHTOB,;

HEOpraHMYECKUX  KHUCJIOT, OCHOBAaHMH U  aM(OTEpHBIX  THUIPOKCU]IOB,

HEOPraHMUYECKUX COJIEH, XapaKTEPU3YIOIUX X CBOICTBA.
Tema 3.3. Conep:kanue y4eOHOTr0o MaTepuaJa 2 OK 01
ITpon3sBoacTBo IpakTHYecKue 3aHsITUS 2 OK 02
HEOPraHMICCKHUX I3 Ne8. Pemenue npakTHKO-OPUEHTHPOBAHHBIX 3aJaHU 0 poJH 2 OK 04
BEIECTB. 3HAUCHHE U HEOPraHUYeCKO XMMHH B PA3BUTHU MeINIHHBI
IIpUMEHEHUE B OBITY U Ha
IIPOU3BOJICTBE
Pa3nes 4. CTpoeHue U CBOICTBA OPraHNYeCKHUX BelleCTB 26
Tema 4.1. Conep:kaHue y4eOHOT0 MaTepuaa 8 OK 01
Knaccugukanus, 9. B3auMocBf3b HEOPraHUYECKHX H OPraHUYEeCKHX BellecTB. 2
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CTPOCHUE H
HOMEHKJIaTypa
OpPraHUYeCKUX BEIIECTB

[Ipenmer opraHnyeckoil XUMHUHM. XUMHUECKOE CTPOEHUE KaK MOPSIAOK COSAUHEHHUS
aTOMOB B MOJIEKYJIE COTJIaCHO MX BaJIeHTHOCTU. OCHOBHBIE IOJIOKEHUSI TEOPUU
XMMHYECKOTO  CTPOEHUA  OpraHudeckux coeauHennii  A.M. byrtieposa.
VYriepoaHblid CKEJET OpraHu4ecKoi MoJeKysabl. MoJleKyIsipHble U CTPYKTYpPHBIC
(pa3BepHYTHIC, COKPAIICHHBIC) XUMHUYECKUE (DOPMYJIBI.

10. 3aBHCHMOCTB CBOWCTB BelleCTB OT XUMHYECKOI0 CTPOEHHS MOJIEKY.I.
N3omepust u n3zomepsl (CTPYyKTypHas, reoMeTpuyeckas (LUC-TpaHC-U30MEPHS).
Kparnocts xummueckoii cBsi3u. [lonsatre o ¢pyHKkIMoHansHOU rpymme. [TpuHimmns
KJ1accu(UKaLUU OpPraHMYeCKUX COeAMHEHMH. MexayHapoJHas HOMEHKIATypa U
IIPUHIMIIBI HOMEHKJIATYpPhl OPraHUYECKUX COCAMHEHUMN.

IIpakTHyeckue 3aHATHUSA

I13 Ne9. HoMeHKJIaTypa OPraHu4ecKUX COeMHEHUI 0TAeIbHBIX KJIACCOB
(HaChILICHHBIC, HEHACHIIICHHBIE M apOMAaTUYECKHE YTJIEBOJIOPOJIbI, CIUPTHI,
(eHOIbI, aNbJeTUIBI, KETOHBI, KapOOHOBBIE KHCIOTHI W Ap.) CocraBiieHue
MOJHBIX W COKPALICHHBIX CTPYKTYPHBIX (OPMYJT OpraHMYECKHX BEINECTB
OTJENBHBIX  KJIACCOB, HCIIOJB3YS WX Ha3BaHHWS [0 CHCTEMaTHYECKOH
HOMEHKJIAType.

I13 Nel0. Pacuers! npocreiimeii ¢popmyJibl OpraHnyecKoi MoJIeKyJIbl, HCXOAs
U3 3JIEMEHTHOI'0 COCTaBa

Tema 4.2.
CBolicTBa OpraHMYeCcKUx
COCIMHEHUN

Coaep:xxanue yueOHOro MaTepuaJia

12

11. ®Puznko-xMMHYeCKHe CBOICTBA OPraHNYeCKUX COeMHEHMI OTAeTbHBIX
KJIACCOB.

OCOOCHHOCTH  KJIacCM(pUKAMK U  HOMEHKJIATyphl  BHYTPH  KJacca;
TOMOJIOTHUECKUH psiil U obmas ¢opmyna; uzomepus; (pu3nyeckue CBOMICTBA;
XHUMHAYECKHE CBOWCTBA; CIIOCOOBI TTOTYYEHUSI.

12. TlpenenbHble, HenpeaeldbHbIe, APOMATHYECKHE YTJIEBOAOPO/IbI.
I'openne meTana Kak OMH U3 OCHOBHBIX UCTOYHHMKOB TEIJIa B IPOMBIIUIEHHOCTH
u ObiTy. CBOICTBA HPUPOAHBIX YIJIEBOJAOPOJIOB, HAXOXAECHHE B TNPHUPOJIE U
MIPUMEHEHHE aTKAHOB;

I'openue anernineHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JUIsSl CBAPKU
U PE3KU METAIJIOB;

13. Kuciaopoacoaep:xaimme coeJUHeHUsI. A30Tco/Iep:Kalue coeTnHEeHU s

(ctupThl U (HEeHOITBI, KAPOOHOBBIE KHCIIOTHI U ()DHUPHI, aTTbJIETHIB U KETOHBI, JKUPHI,
yraeBonbl). lIpakTrueckoe NpUMEHEHUE STUJICHIJIMKOIS, TIUIeprHa, (eHoa.
[Ipumenenne Qopmanbpaernna, anetanabAeTHia, YKCYCHOW KHUCIOTHL. Mplla Kak

OK 01
OK 02
OK 04
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COJIM BBICHIUX KapOOHOBBIX KHCJIOT. Mormue CBOWCTBA MbUTa. AMHHBI U
aAMHHOKHCJIOTEI, OEJIKH.

I[MpakTuyeckue 3aHATHS

I3 Nell. CocraBiieHue peakuuid NpUcoeIMHEHNsI U OKUCJIEHUS HA NpuMepe
THJIeHa. PelieHrne pacueTHbIX 3a/lad C UCIMOJIb30BAHUEM IUIOTHOCTH Ta3oB IO

BOJOPOJY U BO3JYXY.

113 Nel2. [IpoBeneHne XMMHYECKUX PeAKIHIl ¢ AHWINHOM U TVIMIIUHOM
JlaGopaTopHas paborta «OOpa3oBaHue cojiel aHWJIMHA. bpoMHupoBaHHWE aHWIMHA.
OOpazoBanue coneit rnunuHa. [lomydeHue MemHON conM TOUIMHA». PernieHue
SKCIEPUMEHTAIbHBIX 3a]1a4.

I13 Nel3. Pemenune pacueTHbIX 327424 N0 YPABHEHHSIM peaKIUH ¢ ydacTHeM
OPraHM4YeCKHX BellecTB.

Pemenue 1nenoyex mNpeBpalieHU Ha TEHETUYECKYIO CBS3b MEXIy KJaccamu
OPraHMYECKUX COCIUHEHUH C  COCTAaBICHUEM HA3BaHUHW  OPraHUYECKHUX
COCIMHEHUM 1O TPUBHAIBHOM WM  MEXKAYHAPOJHOW  CHUCTEMAaTHYECKOU
HOMEHKJIATYypE.

Tema 4.3.
Oprannueckue BeulecTBa
B JKU3HENIESATEIbHOCTH
YyeJoBeKa.
ITpousBoACTBO M
MIPUMEHEHUE
OPraHUYEeCKHUX BEIIECTB
B [IPOMBILJIEHHOCTH

Conep:xanue yueOHOro MaTepuaJa

14. Buoopranuyeckue coeNHEHM.

[Ipumenenne u Owmonormueckas poyib yrieBogoB. OKHCIEHHE YTIEBOJOB —
WMCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. OOIacTH NMPUMEHEHUS aMHUHOKHUCIOT.
[IpeBpamenust OenkoB MUINKM B OpraHu3Me. buosnormueckue (QpyHKIUN OEIKOB.
buonornueckue ¢GyHKIuU >KUpoOB. Ponlb OpraHMYecKol XUMHH B pPEIICHUU
npobyeM MuIIeBoi Oe3onacHocTH. HyKIIEMHOBBIE KHUCIIOTHI: COCTaB U CTPOSHHE.
Crtpoenne nykneotunoB. CocraB HykienHoBbix kucior (JHK, PHK). Ponp
HYKJIEMHOBBIX KHCIIOT B )KH3HEIESTEILHOCTH OPTaHU3MOB

15. Poub opraHuyeckoil XMMHHM B pELIEHUH MpoOJeM SHEpPreTH4ecKon
0€30IaCHOCTH, B Pa3BUTHHM MEIUIIMHBI, CO3JaHUU HOBBIX MAaTEpUAIOB, HOBBIX
UCTOYHHUKOB SHEPruM (aJlbTepHATUBHBIE MCTOYHMKH »HHepruu). OmnacHoCTh
BO3JICWCTBUS HA KUBBIE OPraHW3Mbl OPTAaHWYECKHUX BEIIECTB OTIEIBHBIX KJIACCOB
(yrineBooposl, CIUPTHL, (EHOIBI, XJIOPOPTaHUUECKUE ITPOU3BOIHBIC, allbIETH/IbI
U p.), CMBICIT IOKa3aTelis IpeieJIbHO JOMYCTUMON KOHIIEHTPAIluU

IMpakTuyeckue 3aHATHSA

I13 Ne14. UnenTupukanusi OpraHu4ecKuX COeANHEHNH OTAEIbHBIX KIAaCCOB
(Ha mpuMepe anbIeruioB, KpaxMaya, YKCYyCHOM KHCIIOTBI) C MCIOJIb30BAaHUEM HX
(U3MKO-XMMHUYECKUX CBOWCTB M XapaKTEPHBIX KAUECTBEHHBIX PEaKIuil.

OK 01
OK 02
OK 04
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Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN 1O COCTABICHUIO XMMHYECKHX
peaxkuuii, OTpaKarIUX XUMHUYECKYI0 aKTUBHOCTb OPraHMYECKUX COEJAMHEHUN B
pasIUYHBIX cpefax

(IpUpPOIHBIX, OMOIOTUYECKHUX, TEXHOTEHHBIX )

Pa3zgen 5. Kuneruveckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeakIuid

Tema 5.1. CxopocTb

XUMHNYCCKUX peaKuHﬁ .

XUMHYECKOE
paBHOBECHE

Conep:xanue yueOHOro MaTepuaja

16. Xumnueckue peaxkunu. Kinaccupurkanmusi XuMudecKnX peakmuii:
CKOpOCTh peakIiH, €€ 3aBUCHMOCTh OT pa3IHYHBIX (PaKTOPOB: MPUPOJIBI
pearupyromux BeIecTB, KOHIIEHTPAUN Pearupyoux BelecTB, TeMIEpaTyphl U
IUIOIIAJN  PEAKIMOHHOW TOBEPXHOCTH. TeruioBble A(PQPEKTH XUMHUYECKUX
peakiuii. DK30- U SHIOTEPMUYECKHE, PEAKLIUH.

17. O6paTuMocTh peaknuii. XuMHu4ecKoe paBHOBeCHE U €ro CMEIICHUE IO/
NENUCTBUEM pPa3IUYHBIX (PAKTOPOB (KOHIIGHTpAIlMs PEareéHTOB MM IPOJYKTOB
peakiuu, AaBlIeHUWE, TemIepaTypa) Ais CO3JaHUs ONTHUMAJbHBIX YCIOBUH
IIpOTEeKaHUs XuMuyeckux npoueccon. [Tpunnun Jle-IIlaTense

IIpakTH4yeckue 3aHATUSA

I13 NelS. Onpenesienne 3aBHCHMOCTH CKOPOCTH PEeaKIMU OT KOHLEHTPALHMHU
pearupyroumx BelecTB

HccnenoBanue  3aBUCUMOCTM ~ CKOPOCTHM  PEaKIMU  OT  KOHIIEHTPALUH.
OmnpeneneHne KOHCTAaHTBI CKOPOCTH PEAKIIMH TPAPHUIECKUM METOJIOM.

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

JUIL HaXOXKICHMs HAIIPABJICHUS CMEIIECHHS PaBHOBECHS XMMHUYECKOW PEAKIUU U
aHaJIn3 (PaKTOPOB, BIUSIOIIUX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHSI.

Bnusinue pa3nuuHbIX GakTOpPOB HA U3MEHEHHE PABHOBECHS 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

Pa3nes 6. PacTBopsl

Tema 6.1.
[TonsiTe 0 pacTBOpax

Conep:xanue yueOHOro MaTepuaJa

N

18. PacrBopenue kak ¢usuko-xummuyeckuii npouecc. PacrBopsl. CriocoOsl
IIPUTOTOBJIEHUST PpacTBOPOB. PactBopumocTs. MaccoBass 1071 pacTBOPEHHOTO
BemiecTBa. CMBICH TOKa3aTels MPENesIbHO JOIMYCTHUMOM KOHLEHTpPAlMU U €ro
HCIOJIb30BAHUE B OIICHKE HKOJIOTHYECKON Oe30MacHOCTH.

OK 01
OK 02
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[IpaBmia 5KONOrMYECKH 1€JIecO00pa3HOTO TOBeNEHUsT B OBITY U TPYAOBOI
JEATEIbHOCTH B LIEISAX COXPAHEHUS CBOErO 370POBbS M OKPYXKAlOLIEH MPUPOIHON
Cpelibl; OaCHOCTh BO3JACHCTBUS HA KUBbIE OPraHU3Mbl ONPEICIICHHBIX BEIECTB.
PemreHne mNpakTUKO-OPUEHTHPOBAHHBIX pPACUETHBIX 3aJaHUM HAa pPAaCTBOPHI,
HCIOJIb3yeMbIe B OBITOBOM U MPOU3BOJCTBEHHON JESITEILHOCTU YeJIOBEKa

NMPOU3BOJACTBEHHOH eATEJIbHOCTH 4YeJIOBeKa, CBS3aHHAsl ¢ 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 3alaHHOW (MOJIIPHOW) KOHIEHTPAUUU (C MPAKTUKO-

OpPHEHTHUPOBAHHBIMH BOIPOCAMH ), OTIPE/ICIICHNE CPEIbI BOAHBIX PACTBOPOB.

[IpuroToBneHne u U3y4eHHE CBOMCTB MOHUCIEPCHBIX CHUCTEM pAa3HBIX BHUJOB:

CYCIIEH3HUH, IMYJIbCUH, KOJUIOUAHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTHHHBIX H

KOJUIOMIHBIX PACTBOPOB, BBISIBJICHHE OCHOBHBIX PA3IMYUN MEXKy HUMHU.
IMpodeccHoHaTbHO-OPMEHTHPOBAHHOE cojlep:KaHue (Co/lep:KaHue MPUKJIATHOT0 MOIYJIs)
Pa3nesn 7. Xumus B ObITY M IPOM3BOICTBEHHOM 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 OTAeIbHBIX KJIACCOB € MCIO0JIb30BAHNEM KAa4eCTBEHHbIX peaKIuii
ACATCIPHOCTI HCIIOBCKA | KayecTpeHHBle XMMHYECKME DEAKIMM, XapaKTepHbIe JUIl  OOHAPYKEHHS

HEOPraHMYeCKUX BeIIecTB (KaTHUOHOB W aHUMOHOB). CocTaBieHHE ypaBHEHUH

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 XMMHUYECKHME pEaKIUH, XapakTepHbIe Ui  OOHAPYKECHUS

OTAENBHBIX KJIACCOB OPraHMYECKUX COEJUHEHUH: (EHOJIOB, albJETUIOB,

KpaxMaia, YKCYCHOH KHCIIOTBI, aMUHOKHUCIIOT U JIp.

Jlenatypanus O€JIKOB IPH HarPEeBaHUH, IIBETHBIE PEAKLIUU OEJIKOB.

CocraBieHne Ka4yeCTBEHHBIX PEaKIUi OOHApPYKEHHsI OPTaHHYECKUX COeITUHEHHUN

OTIEIbHBIX KJIACCOB.

IpakTuyeckue 3aHATHSA 2

II3 Nel8. OJxouiornyeckasi 0e30MACHOCTH MOCJHCACTBHI OBITOBOH M 2
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MOUCK U aHAJIN3 XUMUYECKOH MH(OpMaIK U3 pa3IMYHbIX HCTOYHUKOB (Hay4Has
u ydyeOHO-HAy4Has JMTEparypa, CpEACTBAa MacCOBOM HH(pOpMAIMH, CETh
WNHutepuer u apyrue).

Keticet (¢ yuerom Oyaymieil npodeccHoHaNbHON NEATETBHOCTH) Ha aHAIU3
uHbOpMallMd O IPOU3BOACTBEHHON JEATENbHOCTH 4YEJIOBEKA, CBA3aHHOW ¢
nepepaboTKOM ¥ TMONlydeHHEM BEIIeCTB, a TaKkKe C  JKOJOTMYECKOH

0€30MaCHOCThIO
JdunddepenuupoBannbiii 3auet (I13 Ne 19) 2
Bcero 76
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3. VCJIOBMS PEAJIM3ALIAM ITPOTPAMMBI OBIIIEOBPA30OBATEJILHOM
TACIHATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn o

Peanuzamuss yuyeOHOW IUCHMIUIMHBI TpeOyeT Haiuuus ydeOHOro KkaOWHeTa |
nabopaTopuu 1Mo XMMHUH.

OobopynoBanue y4eOHOro KaduHeTAa, JJA0OPATOPUM

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

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

— mepcoHanbHbiii KoMmbioTep IRU CM-2017BR IRU bl (Intel® Core™ i3-10100, 8GB
03Y, PRO H510M-B, moakmrodenue k cetd MHTEpHET C MOIylIeM KOHTEHTHOH (HIbTpaIiH
Traffic Inspector, NetPolice n YandexDNS, B0O3MOXHOCTh TPaHCIAIHMHM Ha SKpaH ayJId0 U BUIEO
uHpopmanuu (1 mr.)

— mporpammuoe obecrieuenune Ha 1K — Microsoft Windows 10, Microsoft Office 2016
(Word Excel, PowerPoint), 7Zip, 24PDF, Sunekc 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.)

— uutpat-recrep (HuTpaTomep) Coske 2-ro mokoneHus (1 mr.)

— BBITsDKHOU mikad (1 mr.)

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

— MeH3ypKa i npuema jekapcts (100 mir.)

— MHUIETKH Juig epenoca xxuakoctu (100 mT.)

— komn6a (10 mr.)

— npobupku nunuHapudeckue (100 m.)

— Habop roToBbIX MUKponpemnaparoB (1 mr.)

— MHKPOCKON MOHOKYJISIpHBIH (1 1mT.)

— MHUKPOCKON OMHOKYJSpHBIHN (1 mmIT.)

— Ttabmuua «Ilepuonnyeckas TabauIa XUMUYECKUX AJ1eMeHTOBY (1 mT.)

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

— Ttabmuua «Ps akTHBHOCTH MeTasuioBy (1 mT.)

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

— TaOJWIBI W TUIAKaThl Ha AJIEKTPOHHOM HocHTene mo Teme «lleproamyeckuii 3akoH U
tabnuna J[.1. Menneneesay (1 mir.)

— Ta0JHUIBI U TJIAKATHI HA JIEKTPOHHOM HOcUTeNe Mo TeMe « UMbl XUMUYECKUX PeaKIIhii»
(8 mt.)

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

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

— Tabmuupl ¥ TIJIaKaThl Ha JJIGKTPOHHOM Hocutene 1o Teme «lIpousBoacTso
HEOPraHMYECKUX BEIIECTB. 3HAUCHHE U IPUMEHEHUE B OBITY U Ha MTPOU3BOICTBEY (3 IIT.)

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

— TabJMIbl U TJIAKaThl HA 3JEKTPOHHOM HocuTene 1mo teme «OpraHndeckue BellecTBa B
JKU3HEJEATEIbHOCTH ueloBeka. [IpoW3BOACTBO W MPUMEHEHHE OpPraHMYeCKUX BEIIECTB B
IIPOMBIIITIEHHOCTU (5 1IT.)

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

— TabnWIbl M TUIAKaThl Ha AJIEKTPOHHOM HOCHTENE MO TeMme «JlucrmepcHble CUCTEMBI U
(haKkTOphI KX YCTOWYUBOCTH» (5 IMIT.)

— TabiMUbl W IUIAKaThl Ha BJIEKTPOHHOM Hocutene mo Teme «lccrnemoBaHue CBOWCTB
JMCTIEPCHBIX CHCTEM JUTSL X WACHTUDUKAII (5 1IT.)

— Tabnuubl W IJIaKaTbl Ha DJJIGKTPOHHOM HocuTesne 1o Teme «OOHapyxeHue
HEOPraHMYECKUX KAaTHOHOB W AHUOHOB W OPraHUYECKUX BEIIECTB OTAEIbHBIX KJIAcCOB C
HCII0JIb30BaHNEM Ka4eCTBEHHbIX peakuuit» (5 mrT.)

— TaOnWIBl W TIJIaKaThl HA JJIEKTPOHHOM HOCHUTENE MO Teme «XUMHs B OBITY U
IIPOU3BOJICTBEHHON JESTEIbHOCTH YesloBeKay (5 IIT.)

— TaOnuIbl U TUJIAKAThl HA JJIEKTPOHHOM HoOcuTene 1Mo teme «OCHOBBI J1TaOOpaTOpHOU
MPaKTUKHU B TPO(PECCHOHATIBHBIX JIA0OpaTOpHIX» (5 MIT.)

— TabIUIbl U TJIaKaThl HA 3JEKTPOHHOM HOCHUTENE MO TeMe «XUMHUYECKH aHanu3 mpod
BOJBD (2 1mIT.)

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

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

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

— BuneopmnbMbl 1o TeMaMm: «HarmsnHas xumus. OpraHuueckas XuMus. beiaku u
HYKJIIEMHOBBIE KUCHOTB» (1 1mT.), «Harmagnas xumus. PacTBopbl. JJexTponuTUyecKas
nuccormanus» (1 mr.), «Harnsaanas xumus. XumMudeckoe mpou3BoacTBo. Mertamtyprus» (1 mit.),
«XuUMHSI PJIEMEHTOB HeMeTalioBy (1 mit.)

— CKJISIHKa TeMHOe cTeKJI0 250 MII ¢ y3KUM ropJyiom (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.)

— Boponka B-56-80 (8 mir.)

— 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.)

— kosiba mepras 1-500 (2 mir.)

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

— Mmozens «Kpucrannuyeckas pemierkay «AiMasy aeMoHcTpauroHHas (1 m.)

— 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.)

— Habop MOCyAbl W TNPHUHAUICKHOCTEH M3 MOJUMEPHBIX MaTEepHajoB ISl NPOBEICHUS
nabopatopHbIX paboT nmo xumuu (Mukponadboparopus Ha 2 —x y4yamuxcs) (2 1miT.)

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

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

— nunertka 2-1-2-2 ¢ nped.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.)

— mamaHap 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 mir.)

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

— CKJISIHKA JUIS PEaKTHUBOB C y3KOM ropioBuHoit (250 mii, Temuoe ctexio) (10 mt.)

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

— OyTbUIKa y3KOTOpIIast, rpagyupoBanHas — 50 mu, /3T, LAMAPLAST (10 mt.)

— 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 UCIL. «by» (b-0) (5 mrT.)

— 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 Jajs okazaHus nepBoit momoru (1 mrt.)

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

— #Habop Nel C «Kucmots» (1 mT.)

— #Habop Ne3 BC «Illemoumn» (1 mt.)

— Habop Ne6 C «Oprannueckue BemecTBay (J1adopantckas) (1 mi.)

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

— Habop Nell C «Conu 1y IeMOHCTpAIMK ONBITOBY (J1abopanTckas) (1 miT.)

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

— nHabop Ne22 BC «Muaukaropsi» (J1abopantckas) (1 mr.)

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

— Habop AJs MOJIEIMPOBAHUS MOJIEKYJl HEOPraHUYECKUX coequHeHui (1 mr.)

— mnpombiBaika 250 m (1 mr

B mporecce ocBoeHMS TporpaMMbl y4eOHOH TUCIUIUIMHBI «XUMHUS» CTYICHTHI HMEIOT
BO3MOXXHOCTh JOCTyNa K OJJIGKTPOHHBIM YYeOHBIM MaTepHaliaM [0 XHMHH, HMEIOIIUMCSA B
cBOOOAHOM JocTyne B cetH HTepHET (RJIGKTPOHHBIM KHHTaM, TPaKTHKyMaM,  TECTaM,
matepuaiam EI'D u np.).

Texnnyeckue cpeacTBa 00y4eHuUs :

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

— mnporpammHoe obecrieuenne Ha [TK (1 mT.)

— monwuTop (1 mrT.)

— kiaBuarypa (1 mr.)

— wmbib (1 mT.)

— teneu3op (1 mr.)

— kabenb ams noaxarodeHuss HDMI (1 mrT.)

3.2. UndopmanuonHoe odecneyeHne peaau3almu NporpaMmmbl

Jns peanuzanu mporpammbl  Oubnuoteunslii ¢ona MHcTUTyTa HMMeeT MeyaTHbIE U
AIIEKTPOHHBIE OOpa3oBaTelbHble M HMH(DOPMAIIMOHHBIE PECYPChl, PEKOMEHJOBAHHbIE IS
HCIIONIb30BaHUs B 00pa30BaTeILHOM IMPOIIECCe, HE CTapIle MATH JIET ¢ MOMEHTA U3/IaHus.

3.2.1. OcHOBHBbIE HCTOYHHKH

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: Yueonux / O.C. I'abpuensn, U.I. 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. Jlynun — Mocksa: Ilpoceewenue, 2024. — 448 c¢. — ISBN 978-5-09-
116510-4. — URL.: https://book.ru/book/957970

4. Xumusa. 11 knacc. Yenyonénnviii 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. YraoyOnennbsiii ypoBeHb. 10-11 kmaccel: y4eOHUK 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
KJIaCcChl: YYCOHHMK JIsg cpeaHero ooOmero oOpasoBanusi/ . B. AupunoreHoa, 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  //
O6pasoBarenbHas iatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/568473

6. Pymsuruc, I'.E. Xumus. bazoseiii yposens: 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:
Yyebnoe nocobue / A.M. Pameukuii — Mocksa: I[Ipocsemenune, 2025. — 80 c. — ISBN 978-5-09-
124962-0. — URL.: https://book.ru/book/957994

8. Andunorerosa, M. B. Xumus: y4eOHMK W MPAKTUKYM IS CPEIHEro
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: osnektpoHHbli // OOpazoBarenbHas
iatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/444870

9. I'munka, H. JI. OOmas xumus B 2 T. Tom 1: yueOHUK 11 cpeHero npodecCHoHaIbHOro
obpazosanus / H. JI. 'muaka; non penakuueit B. A. [lonkosa, A. B. badkoBa. — 20-¢ u3., mepepad.
u gomn. — MockBa: U3narensctBo FOpaiit, 2023. — 349 c. — (Ilpodeccuonansuoe obpa3oBanue). —
ISBN 978-5-9916-9672-2. — Tekcrt: anekrponnslii / O6pazoBarenbHas miardgopma 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:
aneKkTpoHHbIH // OOpa3oBarenpHas mwiardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512503

11. I'munka, H. JI. OGmas xumus. 3aga4i U yIpaXKHEHUs: Y4eOHO-TIPAaKTHIECKOE TToco0re
Ut cpenHero npodeccuonaabHoro obpazosanus / H. JI. I'munka; nmox penakuwueii B. A. [Tonkosa,
A. B. babkoBa. — 14-e m3g. — MockBa: WznmarensctBo IOpaiit, 2023. — 236 c. -
(ITpoeccuonansHoe obpazoBanue). — ISBN 978-5-534-09475-6. — TekcT: 31€KTpOHHBIN //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/512152

3aitiieB, O. C. Xumus. JIabopaTopHBIi MpakTUKYM U COOPHHK 3a1a4: yueOHoe mocobue s
cpennero mnpodeccruonansHoro odpaszosanust / O. C. 3aitneB. — MockBa: M3natensctBo FOpaiiT,
2023. — 202 c. —(IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-9916-8746-1. — Tekcr:
snekTpoHHbIH // Obpa3zoBarenbHas miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513541

13. MaptsinoBa, T. B. Xumus. Yriayonenusiii yposenb. 10—11 kmaccbl: yueOHUK AJs
cpennero oobmiero oopazoanus / 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 //
OopazoBarenbHas miardopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/544793

14. Huxonbsckuit, A. b. Xumus: yueOHUK U MPAKTUKYM JJIsl CPEeIHEro MpodeccnoHanIbHOTO
obOpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3a., nepepab. u gomn. — 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 A cpeaHero mpodeccuoHanbHoro obpasosanusi/ 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. JlonoJIHUTEIbHbI€ HCTOYHUKH

16. Xumus. 3amayHuk: yaeOHOE mocoOue s cpeaHero npodeccuoHaabHOro o0pa3oBaHms
/ YO. A. Jlebenes [u ap.]; mox obmieit penakiueit I'. H. @aneeBa. — Mocksa: U3natensctBo FOpaiiT,
2023. — 236 c¢. — (Ilpodeccunonansuoe obOpazoanue). — ISBN 978-5-9916-7786-8. — Tekcr:
anieKTpoHHbIHN // Obpa3zoBarenbHas wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513091

17. Tapmn, A. II. Xumudeckue tepmunbl. CiaoBapb: ydyeOHOe mocoOue ais BYy30B /
A. II. T'apumun, B. B. MopkoBkuH. — 2-€ u3., uctp. u aon. — Mocksa: M3garensctBo FOpaiit, 2023.
— 452 c. — (Bwicmiee oOpaszoBanue). — ISBN 978-5-534-04639-7. — Tekcrt: S7EKTpOHHBIA //
Oo6pasoBarenbhas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/514975

18. INa6puensu, O.C. Xumus. 11 kmacc: yuyeOHUK a5 o0rieoOpa3oBaT. OpraHU3aIMA:
6azoBeiii ypoerb / O.C. TI'abpumensu, W.I'. Octpoymo, C.A. CmamkoB. — 2-¢ m3ma. — M.:
[Ipocsemenue, 2020. — 127 c.: ui.

19. Onmneiinukos, H. H. Xumuns. AnropuTmsl pemieHus 3aad ¥ TeCThl: ydeOHoe mocobue
IUIst 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. — Tekcr: osnextpoHHblii // OOpazoBaTenbHas
iatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/513860

20. Pocun, . B. Xumusa. Y4eOHMK M 3aJa4HUK: I CPEAHETO MPOdeCcCHOHATBLHOTO
obOpasopanus / . B. Pocun, JI. JI. Tomuna, C. H. ComoBbeB. — MockBa: M3narensctBo FOpaiiT,
2023. — 420 c¢. — (IlpodeccunonansHoe obOpazoanue). — ISBN 978-5-9916-6011-2. — Tekcr:
aneKTpoHHbBIHN // O6pa3zoBarenbHas wiardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/512022

3.2.3 UnTepHeT-pecypcebl:

1. Onummnuana «[Toxopu Bopo6néBbl ropei!»: [caiit]. — URL: https://pvg.mK.ru

2. Bcepoccuiickas  onuMmuaga —MIKOJIBHUKOB 1Mo  xumuu:  [caiit]. —  URL:
https://chem.olimpiada.ru

3. Onummuaapl 1O XMMHHU: 3aJa4M, pemeHus, pasodopel: [caiit]. — URL:
https://chem.dist.mosolymp.ru

4. MockoBckas ~ ONUMIHUAAa  IMIKOJABHUKOB o  xuMmuu:  [caiit]. —  URL:

https://mos.olimpiada.ru

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

6. UarepHeT-oaMMITHaIa 10 HaHOTEXHOMOTHAM: [caitt]. — URL: https://nanometer.ru

7. DnexktpoHHas 6ubamoreka xumMuueckoro ¢dakynpreta MI'Y numenn M. B. JlIomonocoBa:
y4ueOHbIe 1 nHpopMannonHble MaTepuaibl: [caiT]. — URL: https://chem.msu.ru/rus/elibrary

8. Xwummueckmii moptanm «Chemnety: ydeOHHWKH, cTaThu, 3amaun: [cait]. — URL:
https://www.chem.msu.ru/rus/olimp

9. OTkpbITast MEKTPOHHAS OMOTHOTEKA «XUMHSI»: JIJIsl ITKOJILHUKOB M yUUTeINel: [caiT]. —
URL.: https://www.chem.msu.ru/rus/elibrary

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

11. Xumwust ¥ )KU3Hb: HAYYHO-MIOMYJISIPHBIH *KypHat: [caiit]. — URL: https://hij.ru

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

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

14. WebElements: mnepuoawdeckass Tabnuia, CBOWCTBa 3yeMeHToB: [caiit]. — URL:
https://www.webelements.com — 3. auru.
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15. Tlepuognyeckas TaOIUIIAa XUMHUYECKHUX DJIEMEHTOB: PYCCKOS3BIYHBIA CaT: [caiiT]. —
URL: https://periodictable.ru

16. XuMuk: calT O XUMHUHU: Y4YCOHMKH, CIpPAaBOYHUKH, peakumu: [cait]. — URL:
https://www.xumuk.ru
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4.

KOHTPOJIb n

OIIEHKA

OBIIEOBPA30BATEJIBHOM JUCHUILINHBI

PE3YJIbTATOB

OCBOEHMUA

KoHTpouib U OlIEHKA pe3yabTaTOB O0Y4EHHs OCYLIECTBIIAETCS IPENoAaBaTeeM B IIPOLecce
NPOBEICHUS MPAKTUYECKHUX 3aHATUI U 1a00paTOpHBIX paboT, TECTUPOBAHUS, a TAK)KE BBHITIOJIHEHHUS

0o0y4armuMUCs MHAWBUIYAJIBHBIX 3aJaHUM, IPOEKTOB, HccienoBaHui. PesynpTaThl 0OyueHuUs

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

HU3Yy4YCHUA JUCHUILIIMHBI.

Jiis GpopmMupoBaHus, KOHTPOJIS M OLIEHKH PE3YyJIbTaTOB OCBOCHHS y4EOHOW MUCIUILIMHBI

HCIIOJIB3YCTCA CHUCTEMA OLICHOYHBIX MGpOHpI/IHTI/Iﬁ, npeaAcCTaBJIArOIasA co0Ol KOMIIJIEKC y‘Ie6HBIX

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

COO (mpeametnsbie pe3ynbtathl o aucuuruae) 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:
XUMHYECKHX (dbopMyIbl coelMHEHNI B |— OLEHKa BBITIOJTHCHUS
IEMEHTOB M IIPHPOAA  |COOTBETCTBHH €O CTEeHbEo [IPAKTHIECKUX padoT;
XUMHUYECKOH CBS3H OKHCJICHHS XMMHYECKIX YCTHBIN OIIPOC,
— 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 BEINIOJIHEHUS

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 .
MeponpusiTHi
3auem
2 p XapakrtepuszoBath Tunbl |KoHTpobHas padorta
aspen 2, XHMHYECKHX peaknui «CTpoeHue BemecTBa u
XuMHUYeCKHe peakiu
XHMHYeCKHe Peakium»
2.1 |OK 01 Tunel XUMHYECKUX CocraBnarh peakuuu Texkymuii KOHTPOJIb:
OK 04 peakuuii COCMHEHMS, pa3JI0KeHusA, |— OLICHKa BBITIOJTHCHUS
oOMeHa, 3aMelleHu, NPaKTHYECKUX padorT;
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 PCAKUIUHU — OILICHKa BBIIIOJTHCHUSA
MOHHBIN 0OMEH MOHHOI0 0OMEHa C MPAKTHIECKUX paboT;
yuacTHeM Heopranuyeckux |~ YCTHBIH onpoc;
BEIIECTB — TECTUPOBAHHUE;
— OLIEHKA pelleHus 3a7ay;
— TEPMHUHOJIOTUYECKUI
JIKTAHT;
— OLIEHKa BBITIOJTHEHUS
Kenc-3a1aHui.
IIpomexyTouHas
aTTrecTanms:
ougpepernyuposanubvlii
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, Knaccudunuposartsb 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
MeponpUusTHI

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

3auem

3.2

OK 01
OK 02

DOU3NKO-XUMHYECKIE
CBOICTBa
HEOPraHUYECKUX
BEILIECTB

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

Tekymuii KOHTPOJIb:
— OLEHKa
MPAKTUYECKHUX padoT;
YCTHBIN OIPOC;
— TECTUPOBAHUE;
— OILIGHKA pelleHus 3ajay;
— TEPMUHOJOTUYECKUI
JTUKTAHT;,
— OLIEHKa
Kelc-3aJaHu .
IIpomexyTouHasi
aTrecTaums:
ougpepernyuposantblii
3auem

3.3

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPTaHUYECKUX
BEILECTB

Hccnenosatb
Ka4EeCTBEHHBIE PEAKLINU
HEOPraHUYECKUX BEILECTB

Texkyuuii KOHTPOJIb:
1. ITpakTHKo-

OpPUEHTUPOBAHHBIC 33 JaHUS
M0 COCTaBJICHUIO
XAMHYECKUX PEAKIUH C
y4acTHEM HEOPraHUYEeCKUX
BEIIIECTB, UCIIOJB3YEMBIX
JUTSL UX UJICHTU(UKALINH.
2.JIaGopatopHas pabora:
“Unentuduxanus
HEOPTaHWYECKUX BEIIECTB”

IIpomexyTouHas

aTrecTanms:
HuddepennmpoBanHbIi
3a4er

Pasnen 4. Ctpoenue u
CBOMCTBA
OpPraHu4YecKux
BellecTB

HccaenoBarb cTpoeHue u
CBOICTBA OPraHUYeCKHUX
BelIECTB

KontpoabHnas padora
«CTpoeHue U CBOMCTBA
OpPraHHYeCcKHMX BellecTB)

4.1

OK 01

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Knaccudunuponartsb
OpraHUYeCcKHe BEIECTBA B
COOTBETCTBHH C UX
CTPOCHUEM

Texkymuii KOHTPOJIb:
— OIICHKa BBITIOJTHEHUS
PAaKTHYECKHUX padoT;
— YCTHBIH OIIPOC;
— TECTUPOBAHUE;
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Ne OK Monyas/Pa3nen/Tema Pe3yabTar 00y4yeHus Trmot OueHOqu X
MeponpusiTHi
— OLIEHKa pelleHus 3ajay;
— TEPMHUHOJIOTMYECKHUI
JTUKTaHT;
— OIlIeHKa BBITIOJTHEHUS
Keic-3a1aHu M.
IIpomeskyTounas
aTrecTamus:
ougpepernyuposanblii
3auem
4.2 |OK 01 CgoiicTBa VYcranaBnuBaTh Tekymuii KOHTPOJIb:
OK 02 OpPraHUYECKUX 3aBUCHUMOCTb (PU3HKO- — OLEHKa BBITIOJTHECHUS
OK 04 COCITMHEHHH_ XUMHYECKHX CBOMCTB HPaKTH‘IeSKHX pabor;
OPraHUYECKHX BEILECTB OT YCTHBIN OIIPOC,
CTPOEHUS MOJIEKYT — TCCTHPOBAHUE,
— OIICHKA PEIICHUs 3a/1aY;
— TEPMUHOJOTUYECKUIN
JTUKTaHT;
— OIICHKA BBITIOJTHEHUS
KeWc-3aJaHui.
IIpome:xyTouHas
aTrecTamus:
oughghepenyuposannulil
3auem
4.3 |OK 01 Nnentudukanus HccnenoBats Texkymuii KOHTPOJIb:
OK 02 OpraHUYECKHUX Ka4yeCTBEHHBIC PEAKIINH — OIICHKA BBIIIOJIHCHUS
OK 04 BEIIIECTB, UX 3HAUYCHHE |OpPraHHUYECKUX coequHeHui |[TPAKTHICCKUX pabor;
Y IPUMEHEHUE B OTJIETBHBIX KJIACCOB — YCTHBIH onpoc;
GITOBOI 1 — TECTUPOBAHUE;
HPOM3BOCTBEHHOI — OIIEHKa peleHus 3a5[aq;
— TEPMUHOJOTUICCKUH
JeSITeIbHOCTH —
CIoBeKa — OIICHKA BBITTOJIHEHUS
Kelc-3aJaHui.
IIpome:xyTouHast
aTTecTamms:
oughghepenyuposantulii
3ayem
5 Pazgean S. XapakTepu3oBaTh
Kunernueckue u BJIMSIHUE PA3JIHYHBIX
TepMOAMHAMHMYecKHe |(PAKTOPOB HA paBHOBecHe
3aKOHOMEPHOCTH U CKOPOCTh XMMHMYECKHX
NPOTEKAHUS peakuui
XHMHYECKHX peakiuii
5 |OK 0l CkopocTh XMMHUYECKUX |XapakTepu3oBaTh BIUgHNE |Tekymmid KOHTPOIb:
OK 02 peakuuii. XuMHUYECKOE |KOHUEHTPALIMKU — OICHKA BBIIIOJIHCHUS
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema |  Pe3yabTat 00y4eHust .
MeponpusiTHi
paBHOBeECHE pearupyromux BeUeCTB U |IPaKTUYECKUX padoT;
TEMIIEPATyphbl Ha CKOPOCTh |— YCTHBIN OTIPOC;
XUMHYECKUX PEaKIui — TECTUPOBAHUE,
XapaxkTepu30BaTh BIMSIHUE OHCHKA PCILICHIA 32134,
W3MEHEHHUS KOHIEHTpAuu TCpMHUHOJIOTHHCCKHIN
BEILIECTB, PEAKIIMH CPE/Ibl U JIICTAET;
— OLIEHKa BBITIOJIHCHUSI
TEMIEPATYPBL Ha CMELCHIE |y oo v
XHMIYECKOTO PABHOBECHS  |[InomeskyTOUHASE
aTrecTanus:
oughpepenyuposantbviii
3auem
6 HccaenoBath HCTUHHBIE
Pa3znen 6. PactBopbl  |pacTBOpBI € 3aIaHHBIMHA
XapaKTepUCTUKAMU
6.1 |OK 01 [Tonstue o pacrBopax |Pasnuyare ucTUHHBIE Texkyuuii KOHTPOJIb:
OK 02 PacTBOPBI — OLICHKA BBIIIOJIHCHUS
MPaKTUYECKUX pabdoT;
— YCTHBIH OIIPOC;
— TECTHUPOBAHME;
— OIICHKA PEIICHUs 3a]1aY;
— TEPMHUHOJIOTMYECKHI
JTUKTaHT;
— OILICHKA BBITTOJIHEHUS
Kelc-3aJaHui.
ITpome:kyTounas
arrecraums:
oughghepenyuposanmulii
3auem
6.2 |OK 01 HccnenoBanue croiicts [MccnenoBars Gu3nko- Texkymuii KOHTPOJIb:
OK 04 pacTBOpPOB XMMHYECKHE CBOMCTBA — OLCHKa BBITTOJTHCHUS

HUCTUHHBIX PaCTBOPOB

NpaKkTUYECKUX padoT;

— YCTHBIH OIIPOC;

— TECTUPOBAHUE;

OLICHKA pEIIeHUs 3a/1a4;
— TEPMHUHOJOTUYECKUI
JTUKTAHT,
OLICHKA
Kelc-3aJaHui.
IIpome:xyTouHast
arrecTauus:
oughghepenyuposantulii
3auem

BBIITOJIHECHUA

IIpodeccnonaibHO-OpHEeHTHPOBAHHOE COJEpPKaHUE (COAepKAHUE TPUKJIATHOTO

MO/yJIst)
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema |  Pe3yabTat 00y4eHust .
MeponpusiTHi
7 Paznen 7. OuenuBarth nocjaeacTBHs |3amuTa Keica (¢ y4eToM
Xumus B ObITY H 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 PeUICHHUS 3a]1ay;
— TEPMHUHOJIOTHYCCKUI
JIMKTAHT;

— OIICHKA
Kelc-3a1aHu.
IIpomesxkyTounas
aTTecTamms:
ougpepernyuposantblii

BBIIIOJIHCHHA

3a4em
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