[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:

OMO: LLiyros Oner Jleortbeens ABTOHOMHAY HEKOMMEPYECKASI IPO®ECCHUOHAJBHAS
Ronxwocts: lupexTop OBPA3OBATEJIBHASA OPI'AHU3ALIUS

Hara noanncarns: 0106 4328 R ACHKMIT MHCTUTYT IPO®ECCHOHAJIBHOT'O OBPA3OBAHMSI»

YHUKanbHbIMA NPOrpaMMHbIN KJTHOY:

Jeebded937fc2877009a3b03e0f0a733d8083d5 (AHITOO «KYBAHCKHH HI10»)

OTHEJIEHUE CPEJJHEI'O [TPO®ECCHUOHAJIBHOI'O OGPA3OBAHIA

PABOYASI IIPOIT'PAMMA
00111€600pa30BaTEIbHON TUCITUTIIINHEI
C0O0.01.07 XUMMUsI
0 CIICIIHAIIBHOCTH
39.02.01 COIIUAJIBHAS PABOTA

Kpacnoaap, 2026



COI'ZTACOBAHO YTBEPXKJAIO

3am. gupekropa no KOJ[ u MP Hupexrop AHITOO «Ky6anckuii UTIO»

/ T.B. IlepmakoBa O.JL IllyroB
28.05.2026r. [Tpuka3 Ne 38-O ot 28.05.2026 r.
OJOBPEHO

[lemarormyeckuM COBETOM
ITporoxon Ne6 ot 28.05.2026 r.

PACCMOTPEHO
Ha 3ace/laHuU y4eOHO-METOANIECKOro
o0benuHeHus «EctecTBeHHOHayYHbIE

JUCITUTUTAHBD)
[TpoTtokon Ne5 ot 15.05.2026 1.
[Tpencenarens /0.B.XKykoBa

PabGouas mporpamma  ob6meoOpazoBarenpHor — guctuiuimael - COO.01.07. Xumus
npeHa3HaueHa IS MOATOTOBKH CHEIHMAIMCTOB CPEJHEro 3BeHa Ha 0aze OCHOBHOTO OOIMIETro
00pa30oBaHus C OJHOBPEMEHHBIM MOJIyUYEHUEM CPEHEro 001Iero 0opa3oBaHusl.

[Iporpamma pazpaborana Ha ocHoBe PI'OC COO (IIpukaz MwunoOpHayku Poccum ot
17.05.2012 1. Ned413 (B mociemaHed pemakiuu), 3aperducTpupoBaHHBIM B MuHiocte Poccun
07.06.2012 1. No24480), ®OIT COO (ITpuxaz Munnpocsemienus Poccun ot 18.05.2023 1. Ne371,
3apeructpupoBaH B Munrocte Poccun 12.07.2023 r. No74228) (B mocieaHei peJakiinm) 1 ¢ y4eToM
npuMepHOM paboueidl mporpaMMmbl  00I1€00pa30BaTENbHONM  JUCHMIUIMHBL  «XUMUS» IS
npodecCHOHATBHBIX ~ 00pa3oBaTeNbHBIX  OpraHu3anuii,  OJZOOpeHHOH  Ha  3acelJaHuu
[Tenaroruyeckoro cosera ®I'bOY AIIO UPIIO (IIporokonm Ne 6/2025 ot 18.04.2025 r.) mis
cneunanbHocTd 39.02.01 CoumansHas pabdorta (IIpukaz Munucrepcta npocsenienus Poccuiickoi
Oenepannn ot 26.08.2022 Ne 773, 3apeructpupoBanHoro MunucrepctBoM FOctuniuu Poccun ot
29.09.2022 Ne 70279).

Opranmzanus-paspadorunk: AHIIOO «Ky6anckuit UT10»

Pa3zpaboTumnk:
Jlykamyk T.C., npenonaBarens AHITOO «Ky6auckuit UTIO»



COJIEP)KAHME

OBILIASI XAPAKTEPUCTUKA PABOYEHN ITPOI' PAMMBI

OBILIEOBPA3OBATEJIbHOU JIUCITUTUTAHEL. ..o 4
CTPYKTYPA U COJIEPYKAHUE OBII[EOBPA30BATEJILHOI
TUACTTVTIIIIHDL ...t 14

. YCJIOBUA PEAJIM3ALINHA ITPOI'PAMMBI

OBIEOBPA3OBATEJILHOM JIMCITATUIAHBL. ..., 25

. KOHTPOJIb 1 OHEHKA PE3VJIbTATOB OCBOEHUA

OBILIEOBPA3OBATEJILHON AUCHMUIUIMHDL. ... 29



1. OBLIASA XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHDbI

1.1. MecTO IUCHUIIMHBI B CTPYKTYpPe 00pa30BaTe/bHOI NPOrpaMMbl

Oo6meo6pa3zoBarenshas guciuminHa CO0.01.07 «Xumusy» sBisieTcst 00s13aTeIbHON YacThIO
00111e00pa3oBaTeILHOTO MHKJIa 00pa3oBaTeabHOM mporpaMmbl B cootBeTcTBUU ¢ PI'OC CIIO 1o
cneruanbHocT 39.02.01 Connanbhas pabota

1.2. Hean u niiaHupyemMblie pe3yabTAThbl 0CBOECHHS TN CHUILIUHBI:
1.2.1. Heap ¥ 332494 JUCHMILJINHDBI

Copneprkanue mporpamMMmbl 0011e00pa3oBaTeIbHON JUCHMILIMHBI «XUMHUS» HAIPaBICHO Ha
JIOCTUKEHUE CIEAYIOLUX LeJlei:

— (OpMHPOBAHHE CHCTEMBl XHMHYECKHX 3HAHWA KaK BaXHEWIIEH COCTaBIISAIONICH
€CTECTBCHHO-HAYYHOW KAPTUHBI MHpAa, B OCHOBE KOTOPOM JIekKAaT KIKOYEBbIC IIOHATHS,
(GyHIaMEHTaJIbHbIE 3aKOHbI U TEOPUU XUMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHWE U IOHUMaHUE
CYUIHOCTH JJOCTYITHBIX 0000IIEHUIH MUPOBO33PEHUYECKOT0 XapaKkTepa, 03HAKOMJIEHUE ¢ UCTOPUEH HX
Pa3BUTHUS U CTAHOBJICHUS;

— (opMUpOBaHME U PA3BUTHUE IPEICTABICHUN O HAyYHBIX METOJaX MO3HAHUS BEILIECTB U
XUMHYECKUX peakuuil, HEOOXOAMMBIX JJsi MPUOOPETEHUs YMEHHIl OpPHUEHTHPOBATHCS B MHUPE
BEUIECTB U XMMHMUYECKUX SIBJICHUH, UMEIOIIUX MECTO B IIPUPOAE, B IPAKTUYECKON U NIOBCEIHEBHON
YKU3HU;

— pa3BUTHE YMEHMH M CHOCOOOB JI€ATEIbHOCTH, CBA3aHHBIX C HAOJIOJEHUEM U
OO0BSICHEHHEM XHUMHUYECKOI0 3KCIIEPUMEHTa, COONIOJEHUEM IpaBHJl O€30M1aCHOro OOpalleHus ¢
BELIECTBAMH.

3a1a4uy JUCLUIUIMHBL

1) chopmupoBaTh NMOHMMaHHE 3aKOHOMEPHOCTEW MPOTEKaHUSI XMMHUYECKHUX IPOLIECCOB U
ABJICHUN B OKpYKalOLIEH cpele, ILEJIOCTHOM HAayyHOM KapTHMHBI MHUpPA, B3aUMOCBI3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS NPOBOIMTH pacueTbl MO XUMHUYECKUM (GopMyJaM M YpPaBHEHUSIM
XUMHYECKMX  peaklUuid, IJIaHUpOBaTh U  HMHTEPIPETUPOBATh  PE3yJbTaThl  XUMHUYECKUX
DKCIIEPUMEHTOB,

3) copmMupoBaTh HaBBIKHM MPOBEIECHUS XUMUYECKUX IKCIEPUMEHTAIbHBIX UCCIIEIOBAaHUH C
coOmo/ileHreM MpaBwil  Oe3omacHoro oOpamieHus ¢ BemectBamMu U JHoabGopaTtopHbIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS aHAJIU3UPOBATh, OLCHUBATH, IPOBEPATH HA JOCTOBEPHOCTh U 0000IIATh
MH(OPMALII0 XUMHUYECKOI0 XapaKTepa U3 pa3IndHbIX HCTOUYHUKOB;

5) cdopmupoBaTh yMEHHsS TPOTHO3UPOBATH IOCIEACTBHS CBOEH JEATENbHOCTH U
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOIIECCOB;

6) chopMupoOBaTh MOHUMAHNE 3HAYMMOCTH JTIOCTHKEHUH XUMUUYECKONH HAyKH U TEXHOJOTHI
JUTSL pa3BUTHS COIIMANILHOM U MTPOU3BOJCTBEHHOMU cdep.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHsI 0011e00pa30BaTe/JbHOM AMCHUIJIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
O6mme komnerenimu (nanee — OK) u npodeccrnonansupie kommnerennuu (ganee — [1K) ®I'OC
CIIO B cOOTHECEHUHU C TUYHOCTHBIMU, METANIPEAMETHBIMU U MIPEAMETHBIMU pE3yJIbTaTaMU
00yuenust 6azoBoro ypoBHs (nanee — [[P6) ®I'OC COO npencraBieHbl B TaOJIHIIE:



Tabmuma 1 — [naaupyemblie pe3ynbTaThl OCBOSHHS 00I1e00pa30BaTEIILHON IUCITUTITHHBI

Koa n
HaHMeHOBaHUe
(opmupyembIx
KOMIIEeTeHI M ii

l'[.nalmpyeMble PeE3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

Oo0mue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupath
CIIOCOOBI peLICHUS
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
NPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

JInyHOCTHBIE Pe3yJIbTATHI 10KHBI 0TPAKATH B YACTH:
TPY/0BOT0 BOCIIUTAHUSA:

- TOTOBHOCTb K TPY/Iy, OCO3HAHHE IIEHHOCTU MacTepCTBa,
TpyIoIro0ue;

- TFOTOBHOCTH K aKTHBHOM JIEITCIbHOCTH TEXHOJIOTHYCCKOU
U COIMAJIbHOM HANpaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMHUPOBATH,
IUIAHUPOBaTh M CAaMOCTOSTEIbHO  BBIONHATH  TaKyro
JIEATEIbHOCTD;

- UHTEpEC K pas3audHbM cdepaM mpodhecCHOoHATBLHOMI
JIeITEIIbHOCTH.

MeranpenmMeTrHbie  pe3yJbTAThl  TOJIKHBI
OBinanenue YHHBepPCAJIbHBIMU
NMO3HABATEJbLHBIMM JIeHiCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE IeHCTBHS:

- CaMOCTOSITENNbHO (POPMYIHpPOBATh U  aKTyalU3UPOBAThH
npo0eMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBAThH CYIIECTBEHHBIM MPU3HAK WA OCHOBAHHUS
JUTSL CpaBHEHU S, Ki1accu(UKauu U 0000IIeHNS;

- OTIPEICNIATh 1ENH eATENbHOCTH, 33/1aBaTh MapaMeTphl U
KPUTEPHUN UX JTIOCTHIKCHUS;

0TpPakaTh:
Y4eOHbIMH

- BBIABJIIATH 3aKOHOMCPHOCTHU u IMPOTUBOPCUUA B
paccMaTpruBACMBbIX ABJICHUAX,

- BHOCUTb KOPPCKTHBBI B ACATCIBHOCTb, OLCHUBATH
COOTBCTCTBHC PE3YyJIbTAaTOB OCIIAM, OIICHUBATb pUCKH

MHOCJIENCTBUU IEITEILHOCTH.

0) 0a30BbIe HCCIeA0BaTENbCKHUE el CTBHS:

- BJIQJICTh  HaBBIKAMU  Y4EOHO-MCCIENOBATEIbCKOW U
MIPOSKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3pelIeHUs PooIieM;

— BBISIBJISITH MPHYHUHHO-CJICICTBEHHBIC CBSI3H u

JMcHMIUIMHAPHBbIE Pe3YJIbTAThI 0JIKHBI OTPAKATH:

IIP6 01. chopmupoBaHHOCTH MPEACTABICHUH: O XUMHYECKOH
COCTABJISIIONIEH €CTECTBEHHOHAYYHOM KApTHUHBI MHUPA, POJIU XUMHHU B
MMO3HAHMM SBJICHUH TpUPOABI, B (OPMHUPOBAHMHM MBIIUICHUS |
KYJbTYpbl  JIMYHOCTH, ee  (YHKIMOHAILHOW  TPAMOTHOCTH,
HEOOXOAMMOM I pPEIICHUS NPAKTUYCCKUX 3a/1ad U IKOJOTHYECKH
000CHOBAHHOT'O OTHOIICHUSI K CBOEMY 370POBBIO U MPUPOJIHOMN CpelIe;
IIP6 02. BnameHue cuUCTEMOI XUMHUUYECKUX 3HAHUW, KOoTopas
BKJIFOYACT: OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUH DIIEMEHT,
aToM, JICKTPOHHAas 000JI0YKa aToma, S-, p-, d-3JIeKTPOHHBIE OpOUTATIN
aTOMOB, HOH, MOJIEKYJIa, BaJIEHTHOCTb, OJJIEKTPOOTPUIIATEIBHOCTb,
CTENEHb OKWCIICHUs, XUMHUYECKas CBs3b, MOJIb, MOJSIpHas Macca,
MOJISIPHBIA  00BEM, YIJIEPOJIHBINA CKeNeT, (YHKIMOHAJbHAs TPYIINa,
paaukan, HW30MEpHs, H30MEpPbI, TOMOJIOTHYECKHUU ps, TOMOJIOTH,
YIJIEBOJIOPOBI,  KHCIOPOJI- W  a30TCOJAEpXkAIIe  COCTUHEHUS,
OMOJOTHMYeCKH aKTHBHBIE BellecTBa (YIJEBOMABI, JKUPBI, OENKH),
MOHOMEp, TOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHbBIE
COEIMHEHUS], KPUCTAINIMYECKAs] PELIETKA, TUIIBl XUMUYECKUX peaKuil
(OKHCTHUTENIbHO-BOCCTAHOBUTENBHBIE,  DK30-U  JIHJOTEPMHUYECKHUE,
pEaKuu MOHHOTO OOMEHa), pacTBOP, AJEKTPOIHTHI, HEINEKTPOIUTHI,
ANEKTPOJIUTHYECKAS JTUCCOIUAINSA, OKUCIUTENh, BOCCTAaHOBHTEIb,
CKOpPOCTh XMMHYECKON peakIuu, XMMUYECKOE PaBHOBECHE), TEOPUHU U
3aKOHBI (TEOPHS] XHMHUYECKOTO CTPOSHHUS OPTraHNYeCKUX BemecTB A.M.
bytneposa, TEOpHUst ANEKTPOIUTUYECKON JHCCOIIMAIUH,
nepuoanueckuii 3akon JI.M. MenneneeBa, 3aKk0H COXpaHEHHUSI MACCHI),
3aKOHOMEPHOCTH, CHMBOJHUYECKHH S3BbIK XUMHUH, (AKTOJIOTHUYECKUE
CBEJICHUS O CBOMCTBax, COCTaBe, IIOJYyYEHUH U 0O€301acHOM
WCIOJIb30BAHUM BAKHEWIIMX HEOPraHMYECKUX U OPraHUYECKUX
BEIIIECTB B OBITY U MPAKTHUECKOU JIEATETLHOCTH YETIOBEKA,




aKTyaJIn3UpoOBaTh 3aady, BBIABUIATh TUIOTE3Y €€ pELICHUS,
HaXOJUTh apryMEHThI ISl JOKa3aTelbCTBA CBOMX YTBEPXKAECHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

- AQHAIN3UPOBATh IIOJYYEHHbIE B XOJ€ pEIICHUs 3aJaud

pPE3YIbTAaThl, KPUTHUYCCKHW OLCHHUBATH HX JOCTOBCPHOCTH,
IMPOrHO3UpPOBATh UBMCHCHUC B HOBBIX YCJIIOBHUAX,
— YMCTb INEPCHOCUTH 3HAHHMA B I[IO3HABATCIBHYIO U

MMPAKTUYCCKYIO obnactu KU3HCACATCIIBHOCTH.

IMP6 03. copMHUpPOBaHHOCTP YMEHHH BBISBIATH XapaKTEPHbIC
IOPU3HAKM U B3aUMOCBSI3b  M3YyYEHHBIX IOHATUH, NPUMEHSTH
COOTBETCTBYIOIIME TOHITHUA NpPU OINUCAHUUM CTPOCHUS M CBOMCTB
HEOPraHMYECKUX M OPraHWYECKMX BEINECTB M MX IPEBpALLCHM;
BBISIBIISITh  B3aMMOCBSI3b XMMHUYECKHX 3HAaHUH C TOHATUAMU U
IPEJCTAaBICHUAMU JAPYIHX €CTECTBEHHOHAYYHBIX IPEJAMETOB;

ITP6 04. chopMUPOBAHHOCTH YMEHHWH HCIOJB30BATh HAMMEHOBAHUS
XMUMHUYECKUX COECTUHEHUN MEXIyHapOJHOI'0 COH3a TEOPETUYECKOH U
NPUKIAJIHON XMMUU U TPUBHAIBHBIC HA3BaHMS BAKHEHIINX BEIIECTB
(oTHiIeH, aleTWIeH, IJUIepuH, QeHos, (opMalbaerua, YKCycHas
KHCJIOTa, TJIMIUH, YTapHBIA ra3, YIJIEKUCHBIA ra3, aMMHaK, rameHas
U3BECTh, HEralleHas U3BEeCTb, MUThEBAsl COJA U APYTHX), COCTaBIAThH
(dbopMysIBI HEOPTaHUYECKUX M OPTraHWYECKUX BEIIECTB, YPaBHEHUS
XUMUYECKUX peaklUud, OOBACHATH MX CMBICI; IOATBEPKIATh
XapakTepHble XMMHUYECKHE CBOMCTBAa BEIIECTB COOTBETCTBYIOIIUMH
HKCIEPUMEHTAMU U 3aMUCSIMH YPAaBHEHUH XMMUYECKUX pEaKIIHii;

I1P6 0S. c(hopMUPOBAHHOCTH yMEHUH yCTaHABIUBATH
NPUHAAIEKHOCTh M3YYEHHBIX HEOPraHMYECKMX M OpraHMYecKuX
BEIIECTB K OIpENeNIEHHBIM KJaccaM M TpyNnaM COeIWHEHHH,
XapaKkTepu30BaTh UX COCTaB M BaKHEHIME CBOMCTBA; ONpENeNsTh
BUJBl XUMHUYECKUX CBsI3€i (KOBaJeHTHAs, WOHHAs, MeTaJUIMYecKas,
BOJIOPOJIHAsI),  TUIBl  KPUCTAJUIMYECKMX  PELIETOK  BEIIECTB;
KJIacCU(UITUPOBATh XUMUYECKHE PEAKIINH;

IMP6 07. chopMupoBaHHOCTP YMEHHMH TNPOBOAMTH PACUYETHl IO
XUMHYECKHUM (OopMyJiaM W YpaBHEHUSIM XHMHUYECKHX PpEaKIui C
UCMOJIb30BaHUEM (PU3NYECKUX BEIMYUH, XapaKTEPU3YIOIIUX BEIECTBA
C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE YCIOBUS)
ra3oB, KOJIMYECTBA BEIIECTBA; UCIOJIb30BATh CUCTEMHbIE XUMUYECKHE
3HAHUS JUISl TPUHSATHS pEIIeHWH B KOHKPETHBIX JKW3HEHHBIX
CUTYAIMSIX, CBSA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM.

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
Cpe/CcTBa MOUCKA,

JIn4HOCTHBIE Pe3yJbTAThI I0JLKHBI OTPAKATH B YACTH:
HEHHOCTH HAYYHOI0 MO3HAHUS:

- c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pAa3BUTHSl HAyKH U OOIIECTBEHHOM

JucuMmiimHapHble  (IpeaMeTHbIE) Pe3yJbTaTbl M AOJKHBI
0TPaKATh:
IIP6 06. BiageHWE OCHOBHBIMH METOJIAMM HAy4YHOTO IO3HAHUSA

BEIIECTB W XUMHYECKHX SBICHUN (HAOMIOJIEHUE, W3MEpEeHHE,




aHaIM3a U
UHTEPIIpETaN
UHPOpPMALIUU U
UH(pOpMaIOHHBIE
TEXHOJIOTUH JUIS
BBITIOJTHEHUS 3a/1a4

MPaKTUKH, OCHOBAHHOTO Ha JUanore KYJIBTYD,
CIOCOOCTBYIOIIIETO OCO3HAHMIO CBOETO MecTa B
MOJUKYJIBbTYPHOM MHUPE;

— COBEpPLICHCTBOBAHWE  SI3BIKOBOM M YHTATEIIbCKOU

KyJIbTYpbl KaK CpPEACTBa BBaHMO,Z[efICTBI/ISI MCXKIY JIIOIAbMH U
IMO3HAaHHWA MHpPaA.

AKCIIEPUMEHT, MOJCIIUPOBAHUE);

IIP6 07. chopMUpPOBAHHOCT, yMEHUN MPOBOJIUTH pacCYeThl 10
XUMHYECKUM (QOopMyJlaM U ypaBHEHUSM XUMHUYECKHX PEAKIUd C
MCIOJIb30BaHUEM (PU3UYECKUX BEIMYUH, XapaKTePU3YIOIINX BEIleCTBA
C KOJIMYECTBEHHOM CTOPOHBI: MAacChl, 00beMa (HOpPMAaJIbHBIC YCIOBHS)
ra3oB, KOJIMYECTBA BEIECTBA; MCIIOJIb30BaTh CHCTEMHbIE XUMUYECKUE

npodeccHoHaNbHON | MeTanpeaMeTHble  Pe3yJbTaThl  JOJUKHBI  OTPA’KATh: | 3HAHMSA JUIS [NPMHATHS PEIICHMA B  KOHKPETHBIX KM3HCHHBIX
ACATCIIBHOCTH OBianenue YHUBEPCAJIbHBIMHU yueOHBbIMHU | CUTYaIlMAX, CBI3aHHBIX C BCIICCTBAMH M MX IPUMCHCHHECM;
NMo3HABATEJIbHBIMHU JAeHCTBUAMM: IIP6 08. chopMUpOBaHHOCTH YMEHMH IUIAHUPOBATH W BBINOIHATH
B) padora ¢ ungopmanueii: XUMHYECKUN HKCIEPUMEHT (TpeBpallleHusi OPraHUYECKUX BEIIECTB
— BJIIAJETh HaBBIKAMHU IMOIYYECHHUSA I/IH(bOpMaIII/II/I nu3 | Ipu Harp€BaHWH, IMOJYUYCHHC OTUJICHA W H3YUYCHHEC €TI0 CBOﬁCTB,
HCTOYHHUKOB pa3HBIX THIIOB, CaMOCTOSATEILHO OCYLISCTBIATH | KAYCCTBCHHBIC PCAKIIMU Ha AJIBACTUBIL, KpaxXMaJl, YKCYCHYIO KHUCJIOTY;
ITOUCK, aHaJIn3, CHCTEMATH3ALIUIO u HHTEPIIPETAUIO ACHaTypauusa 0O€JIKOB IIpyu Harp€BaHuM, LBCTHBIC PCAKIHU 66JIKOB;
HHQ)OpMaHI/II/I pasInYHbBIX BI/II[OBI/Iq)OpM peJICTaBICHUS, IMpOBOANUTL PCAKIMHU HOHHOI'O O6M€Ha, OIPCACIIThL CpCAy BOIHBIX
- co3laBaTh TEKCThl B pa3IU4HbIX (opmarax ¢ ydetom | PACTBOPOB, KAa4CCTBCHHBIC pCAaKIMHM Ha cyabpar-, kapboHar- u
Ha3HaueHHs WMHGOPMAIMM W IENEBOH AayJIUTOPHHM, BbIOMpas | XJIOPH/-aHHOHBI, HA KaTHOH aMMOHMS; PEIIaTh SKCIEPUMEHTaJIbHBIC
ONTHMAJIBHYIO (QOPMY NPE/ICTABICHNS N BU3yaTH3aINN; 3amaun 1o temam "Metamnel" u "Hemeramnwl") B COOTBETCTBUH C
_ OIICHUBATH JOCTOBEPHOCTb, TETHTHMHOCTh HH(bOpMaruy, | IPABHIAMA TEXHUKH 0€30MMacHOCTH MPH OOPAIIECHUH C BEUIECTBAMH U
€€ COOTBETCTBHUE NMPABOBBIM U MOPATBbHO-ITHIECKUM HOPMaM; J1a0OpaTOPHEIM  00OPYNOBAaHMEM;  TNPEJCTABIATH  PE3YJIbTATHI
_ BlajeTh  HaBHIKAMH  DAcliO3HABaHWS M 3amurhl | XUMHUECKOrO  OKCICPUMEHTA B dbopMe 3amucu  ypaBHEHUH
nHdOpMAIIH, HHbOPMAIHOHHOMN 6E30MaCHOCTH THIHOCTH. COOTBETCTBYIOIIUX peakiuil U (HOpPMYJIUPOBATh BHIBOJBI HAa OCHOBE
ATUX PE3YJIBTATOB;
ITP6 09. chopmHpoBaHHOCTH YMEHHS aHAJIW3MPOBATh XUMHUUYECKYIO
uH(pOpMaIIIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CPEICTB
MaccoBoi nHdopmaiuu, cetb HTEpHET 1 npyrue).
OK 04. JIN4YHOCTHBIE Pe3yJIbTAThI J0/IKHbI OTPAKATH B YaCTH: JucuuiinHapHbpie  (peAMeTHbIe) Ppe3yJbTaTbl W JAOJLKHBI
OddexTuBHO rPaXkAAHCKOI0 BOCIIUTAHMS: 0TPaXKaTh:
B3aUMOJICCTBOBATL | — FOTOBHOCTh BECTH  COBMeCTHyI0 gesrensHocts B | IIP6 08. copmMHpOBaHHOCTE yMEHMI IIAaHUPOBaTh M BBIIOJIHATH
u paboTaTh B WHTEpecax rpaKIaHCKOTO O0IIecTBa; XUMUYECKHH JKCIEPUMEHT (MpPEBpaICHUs OpPraHUYECKHUX BEIIECTB
KOJIJICKTHUBE U — YMEHUE BSaHMOHCﬁCTBOBaTL C conuanbHbIMU | [IPM HarpeBaHHWH, IIOJYUCHHUC OTHUIICHA W H3YYCHHCE €I CBOfICTB,

KOMaH/Ie

I/IHCTI/ITYTaMI/I B COOTBECTCTBUHU C UX (bYHKI_II/ISIMI/I 1 HA3HAYCHHUCM.
MertanpeaMeTHbIe pe3yabTaThl J0JKHBI OTPAKATH:
OBjaagenue YHUBEPCAJIbHBIMHU KOMMYHHMKATHBHBIMH
JeHCTBUSIMU:

Ka4eCTBEHHBIC PEAKINH Ha aJbJICTHIIbI, KPaxMall, YKCYCHYIO KHCIIOTY;
JeHaTypalus OeJIKOB NpU HarpeBaHHM, LIBETHBIC PEaKIHHU OEKOB;
NPOBOANTH PEAKIMH HOHHOTO OOMEHA, ONpENeNsATh Cpery BOIHBIX
pacTBOpOB, KAdyeCTBEHHbIC peaKkUWu Ha Ccyibdar-, kKapOoHAT- U




0) coBMecTHas 1eITeJIbHOCTD:

- MMOHUMAThb U HCIIOJIb30BATh MPCUMYIICCTBA KOMaHIIHOfI n
UHMBUIyaTbHON paOOTHI;

- PUHUMATH (1% COBMECTHOM JCSTEIILHOCTH,
OpraHM30BBIBATH W  KOOPAMHMPOBATH  JIEUCTBUS IO €€
JIOCTHIKEHUIO: COCTABJIATH ILJIaH JACHCTBHM, pacpeeiiaTh POJIHU C

y4€TOM  MHEHUH  Yy4YaCTHUKOB  OOCYyXKJaTb  pe3yJbTaThbl
COBMECTHOH PabOThI.

OBaagenue YHHBeEpPCAJIbLHbIMH peryJsiTHBHbIMHU
JelCTBUSIMM

r) IpUHATHE ceOsl U APYTrUX JII0ei:

- IIPUHUMATbh MOTHBBI M apryMEHTBI JIPYTHUX JIIOAECH IpU
aHaJIM3€e PEe3yJIbTAaTOB AEATEIbHOCTH;

— npu3HaBaTh CBOE MPaBO W MPaBO JAPYTrUX JOJAeH Ha
OIINOKH,

— pa3BUBAaTh CIOCOOHOCTh MOHHUMAaTh MHP C TIO3HIHH
JIPYTOTO YeJI0OBEKa.

XJIOPUA-aHUOHBI, HA KaTMOH aMMOHWUS; peuiaTh SKCHEPUMEHTAIbHbBIC
3amaun 1o temMaMm "Mertamisl" u "Hemeramnwl") B COOTBETCTBHHM C
MpaBWJIaMU TEXHUKH O€30MaCHOCTH MpU OOpallleHUH C BEIIEeCTBAMU U
J1a00paTOPHBIM 000pyI0BaHUEM; MIPEACTABIIATH pe3yIbTaThI
XAMHYECKOTO  JKCIepuMeHTa B  (GopMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX peakiuii U (HOpPMYJIHUPOBaTh BHIBOJBI HAa OCHOBE
3TUX PE3yJIbTaTOB.

OK 07.
CopeiicTBOBaThH
COXPaHEHHIO
OKpYXaroIein
Cpenbl,
pecypcocoepekeHn
10, IPUMEHSATH
3HaHUS 00
U3MEHEHUHU
KJTUMaTa, PUHIIAITBI
OepexIINBOTO
MIPOU3BO/ICTBA,

3¢ eKTUBHO
JIECTBOBATH
BUPE3BbIYANHBIX
CUTYaLUAX

JInYHOCTHBIE Pe3yJbTATHI 10JLKHBI OTPAKATH B YACTH:
IKOJIOTHYECKOr0 BOCIIMTAHMS:

- c(hopMUPOBAHHOCTH IKOJIOTUYECKOU KYJBTYPHI,
MMOHUMaHUE BIIMSAHUS COLIMAIBHO-?)KOHOMUYECKUX MPOLIECCOB Ha
COCTOSTHHE TPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHHUE
II100aNTbHOTO XapaKTepa IKOIOTUYECKUX MPOOIeM;

— IJIaHUPOBAaHUE U OCYILUECTBIEHUWE  JACHCTBUUA B
OKpYXaIoIIel Ccpelle Ha OCHOBE 3HAHUS UEJNeH YCTOWYHMBOTO
Pa3BUTHS YEIIOBEUECTBA;

- AKTUBHOE HEIPUATHE JEHUCTBUH,
OKpYXaIoIlei cpeae;

- yMeHHUe MIPOTHO3UPOBATH HeOIaronpusITHhIC
HKOJOTUYECKUE TMOCIAEACTBUS MNPEANPUHUMAEMBIX JE€HCTBHM,
MpEeI0TBpaIIaTh UX.

MeTtanpeameTHble pe3yJabTAThI JOJKHBI OTPAXKATh:
OBianenue YHUBEPCAJIbHBIMHA Y4eOHbIMHU
NMO3HABATEJIbHBIMU 1eHCTBUAMM:

IMPUHOCAIINX BpPC

JucuumiinHapabeie  (IpeAMeTHbIe) Ppe3yJabTaTbl M JAOJIKHBI
0TPaKaTh:
IIP6 01. cdopMHPOBAHHOCTb MPEACTABICHUI: O XHUMHYECKOM

COCTABIISIONIEH €CTECTBEHHOHAYYHON KapTHUHBI MHpPA, POJIM XUMHUH B
MO3HAHUM SBIEHUH TPUPOIBI, B (POPMUPOBAHUU MBILIUICHUS U
KyJIbTypbl ~ JHYHOCTH, €€  (YHKIMOHAJIBHOH  TPaMOTHOCTH,
HEOOXOIUMOW Ui pelleHHs] NMPaKTHUYECKUX 3a/ad4 U HKOJOTHYECKU
000CHOBaHHOTO OTHOMICHUS K CBOEMY 3/I0POBBIO U TIPUPOIHOM CpeIe;
pPe 10. c(OpMUPOBAHHOCTh YMEHUH COONMO/IaTh MpaBUiIa
HKOJIOTHYECKH IIeTIECOO0Pa3HOTO TOBEACHUSI B OBITY W TPYHOBOM
NEeSITETLHOCTH B LEJIAX COXPAHEHUS! CBOETO 3/10POBBSl M OKPY KAIOLIEH
NPUPOJHON CpEebl; YYUTHIBATh OMACHOCTh BO3JCHCTBHSI Ha JKUBBIC
OpPraHu3Mbl ONPEENICHHBIX BEIIECTB, TMOHUMAas CMBICT TMOKa3aTels
MPEAEIBHON JOIMYCTUMOM KOHLIEHTPALUN.




B) padorta ¢ nngopMmanmeii:

— UCIIOJIb30BaTh cpexacrtsa MH(POPMAIIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJOTUH B PEIICHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OpPraHU3allMOHHBIX 3a7a4 C COOII0IEHUEM
TpeOOBaHUI HSPrOHOMHKH, TEXHUKH O€30MaCHOCTHU, THTHEHBI,
pecypcocOepeKeHnsl, NPABOBBIX M OSTHUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH.

TIK 8
Ocy1iecTBISTh
JESITENLHOCTD 110
OKa3aHHIO ITOMOIIU
Ha JOMY TOXKHJIBIM,
WHBAJINAAM U
JIPYTHM
MOJTy4aTeNsIM
COITMAJIBHBIX YCIYT

- C(OPMUPOBAHHOCTb 3KOJOTUYECKOW KYJIbTYpbl, TOHUMaHHE
BIIMSHUS COLIMAJIbHO-)KOHOMHUYECKUX IPOLIECCOB HA COCTOSTHUE
IPUPOJHON M COLMAIBHOW Cpeibl, OCO3HAHHE TIJI00aIbHOTO
XapakTepa 3K0J0rMYeCcKUX npooiem;

- IUJAHUPOBAHUE M OCYILIECTBICHUE JCWCTBUH B OKpYyXKarollen
Cpelle Ha OCHOBE 3HaHUsA LeJed YCTOWYMBOIO Ppa3BUTHSA
YEJI0BEYECTBA,

- YMCTb OCO3HaBaTb OIIACHOCTb BO3I[CI>1CTBI/I$I Ha JXKHUBBIC OPraHU3MbI
OIIPCACIICHHBIX BCHICCTB, IMOHHMAasd CMbLICII I1OKA3aTCJIA HpeHeHBHOﬁ
IIOHyCTPIMOfI KOHILCHTpAalM, W TMOACHATH Ha IMIpUMCpax CITIOCOOBI
YMCEHBIICHUA W IMPECAOTBpALICHUA HX BPEAHOI'O BO3I[CI>10TBH$I Ha
OpraHu3M 4YCJIOBCKaA.




2. CTPYKTYPA n COJAEPKAHUE OBIIEOBPA3OBATEJILHOM
JUCIHUIIVIMHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO0# padoThI

Buj yueOHoit padoThl O0bem B yacax
OBBEM OBPA3OBATEJBbHON MPOT'PAMMBI TUCITATLIIAHBI: 76

- TeOpeTH4YecKoe o0yueHmne 38

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

- IPAKTHYECKHE 3aHATHUS 38

B T.U.

npodeccroHaIbHO-OPUCHTHPOBAHHOE COJICPIKAHHE -

nuddepeHIMpPOBaHHBIN 3a4eT

- IPOMECIKYTOYHAS aTTECTAllUSA -

B TOM YHCIJIC:

KOHCYJIbTallUU -

OK3aMCH -

auddepeHnupoBaHHbIN 3aUeT




2.2. TemaTu4eckuii 1jIaH ¥ CoJEep KaHUE YIeOHOM TUCIIUTITAHBI

KosinuecTBO ayIuTOPHBIX YaCOB

HanmMeHoBaHMe pa3/ie/ioB U TeM Beero B T.4 1pO¢. TeopeTny. TpaKTH
OpHEHTHP-€e .
o0y4eHue 0byuenue 3aHATHSA
Pa3znesn 1. OCHOBBI CTPOEHUS BelleCTBA 8 - 4 4
Tema 1.1. CTpoeHue aTOMOB XUMUYECKUX IEMEHTOB U IPUPOJa XUMUYECKON CBSA3HU 4 - 2 2
Tema 1.2. [lepuogunyeckuii 3akoH u Tadauna /.M. Menneneera 4 - 2 2
Pa3nes 2. Xumnueckue peakiuu 10 - 4 6
Tema 2.1. Tunbl XUMHUYECKUX pEAKIIUMA 6 - 2 4
Tema 2.2. DIEKTPOIUTHYECKAS TUCCOIUAIINS U HOHHBIN OOMEH 4 - 2 2
Pa3nes 3. CTpoeHue u cBOiiCTBA HEOPraHUYeCKHX BelllecTB 14 - 8 6
Tema 3.1. Knaccudukanms, HOMEHKIATypa U CTPOCHHE HEOPTAaHMYECKUX BEIIECTB 4 - 2 2
Tema 3.2. ®u3uK0-XUMHUYECKHE CBONCTBA HEOPTAHUYECKUX BEILIECTB 8 - 6 2
Tema 3.3. UaeHTUDMKALMA HEOPraHNYECKMX BELLLECTB 2 - - 2
Pa3nes 4. CTpoeHue U CBOMCTBA OPraHMYeCKHX BELIECTB 26 - 14 12
Tema 4.1. Knaccudukarsi, CTpoeHHE M HOMEHKJIATypa OPraHUueCcKUX BELIECTB 8 - 4 4
Tema 4.2. CBolicTBa OpraHU4eCKIX COEIMHEHUI 12 - 6 6
Tema 4.3. NaoeHTUdMKALNA OPraHUYECKUX BELLECTB, UX 3HAYEHUE N MPUMEHEHME B 6 - 4 2
6bITOBOM M NPON3BOACTBEHHOMN AEATENBHOCTU Ye0BEKA
Pa3nen 5. Kunernueckne 1 TepMOJAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSA 8 - 4 4
XHMHUYECKHX peakumid
Tema 5.1. CKOPOCTb XMMUYECKUX peakL M. XuMnyeckoe paBHoBecue 8 - 4 4
Pazjen 6. PacTBopnl 4 - 2 2
Tema 6.1. MNoHATMeE 0 pacTBOpaXx 2 - 2 -
Tema 6.2. UccnepoBaHue CBOMCTB PacTBOPOB 2 - - 2
Pa3nes 7. Xumus B 6bITy 1 NpOU3BOACTBEHHOW AEATE/NIbHOCTU YeN0BeKa 6 - 2 2
OpPraHMYecKHuX BellecTB
Tema 7.1. Xumusa B 6bITy M NpON3BOACTBEHHOWN AEATENbHOCTM YeN0BEKa 6 - 2 2
JuddepeHupoBaHHBIN 3a4eT 2 - - 2
BCEI'O 76 - 38 38

11




Tabmuma 3 — Cogepxanue

TUCHUTIINHEI

HauMenoBanue
pa3aeyioB U TeM

Conep:kanue ydyeOHOro Mmarepuasa (0OCHOBHOE M PO eccHoHAIBLHO-
OPHEHTHPOBAHHOE), JJA00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, TPUKJIATHOM
MOYJIb

O0beM
4acoB

dopmMupyemblie
KOMIIeTEeHIIUN

1

2

4

Paznesn 1. OcHOBBI €TPO

CHHHA BeIIECCTBA

10

Tema 1.1.

CTpoeHune aToMOB
XUMHYECKHX
3JIEMEHTOB U MIPUPOIa
XUMHYECKOMN CBI3U

Coaep:xanue y4eOHOro MaTepuaJia

N

1. CoBpeMeHHasi MOJeJIb CTPOCHHUS aTOMA.

OnexkTpoHHas KoHpurypauus aroma. Knaccudukanus XuMUYECKHX JIEMEHTOB (s-
, p-, d-31emenTsl). BanenTHbie 35eKTpOHBI. BaneHTHOCTh. DIeKTpOHHAS IPUPOIa
XMMHMYECKOM CBS3M. OJIEKTPOOTpHULIATEIbHOCTh. KoBaneHTHas CBA3b, €€
pPa3sHOBHJHOCTH M  MEXaHU3Mbl 00pa3oBaHus (OOMEHHBIA H  JOHOPHO-
akuentopHelii). MoHHas cBsa3b. Metajumueckass cBa3b. BopopoaHas CBs3b.
MexmonexysapHble B3auMoAecTBus. M30Tombl, OCHOBHOE U BO30YXIEHHOE
COCTOSIHUE aTOMa, THOpUAM3ALUs aTOMHBIX OpOHUTAIEH.

HpaKanecmle 3aHATHUSA

I13 Nel. Pemienne npakTH4YecKHX 3aJaHUIl Ha COCTaBJIeHHE 3JJIEKTPOHHO-
rpapuyeckux ¢opmya seMeHTOB 1—4 mepuoaoB, S3JIEKTPOHHBIX (HOpMYI
MOJIEKYJI ¥ OIPEAEICHUE THUIIA CBS3H.

Pemenune 3amaHuii Ha HCIOJIB30BAHME XHMHUYECKOM CHUMBOJIMKH M Ha3BaHWU
COEAMHEHUIl 10 HOMEHKIAType MEXIYHapOJHOIO COH3a TEOPETHUYECKOH M
MIPUKIAJIHON XUMUM U TPUBHAJIBHBIX HA3BAHWW AJI1 COCTaBICHHUS XHMHUYECKUX
(GbopMyll TBYXaTOMHBIX COEAMHEHMHM (OKCHAOB, CYJIb(UIOB, TUAPUIOB U T.I.) U
JPYTUX HEOPTaHUYECKUX COETMHEHUN OTAEIBHBIX KIACCOB.

OK 01

Tema 1.2.
Ileproauueckuii 3aK0H
n tabmuma J[.U.
Menpeneena

Conep:kaHue y4eOHOI0 MaTepuaJia

2. Ilepmoamueckas cucrema xumudeckux 3jiemeHToB /.. MenaesieeBa.
dusnueckuit CMBICIT [Tepuoauueckoro 3aKOHa J.N. Meunneneesna.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHUX JIEMEHTOB, 00pa3yeMbIX UMH
HpOCTBIX N CJIOXHBIX BE€HICCTB B COOTBCTCTBHUU C IIOJIOKCHHEM XHUMHYCCKOI'O
snemenTa B Ileproanueckoit cucteme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUCHUE
[Tepuonnueckoro 3akona J[[.M. MenneneeBa. IIpornossr JI.MI. Menneneena.
OTKpbITHE HOBBIX XMMHUYECKUX JIEMEHTOB.

IIpakTuyeckue 3aHATHSA

113 Ne2. Pemenne npakTHKO-OPUEHTHPOBAHHBIX TEOPETHYECKHUX 3aIaHU I

OK 01
IIK 8
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Ha XapaKkTepU3alHIo XHUMHYSCKHX 3JIEMECHTOB «METaJIMYECKHUE /
HEMETAJUIMYECKUE CBOMCTBAY», 3JIEKTPOOTPULIATENILHOCTD U CPOACTBO K AJIEKTPOHY
XUMHYECKUX DJIEMEHTOB B COOTBETCTBHUE C HMX DJIEKTPOHHBIM CTPOCHHUEM U
MOJIO)KEHUEM B INEPUOAMYECKOM CHUCTEME XUMHYECKHX dieMmeHtoB JI.M.
MenneneeBa». PemieHue pacdyeTHbIX 3a7a4 Ha HAXOXKJICHUE OTHOCHUTEIbHOMN
MOJIEKYJISIpHOM Macchl. Omnpe/ienieHue MacCOBOM JIOJIM XMMHUYECKUX AJIEMEHTOB B
cJ10kHOM BenecTBe. CocTaB, CTPOCHUE MOJICKYI.

Pasjen 2. XuMuueckue peakuuu

10

Tema 2.1.
Tumel XUMHUYECKUX
peaxkuun

Conep:kanue y4eOHOT0 MaTepHuaJia

=)

3. Kuaaccupukanmusi W THOBI XHMHYECKHX PpeakuMid ¢ y4dacTuem
HEOPraHUYeCKHX BelleCcTB.

KonuuectBeHHble OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XMMHUU M PAacyeThl IO YPABHEHHUSAM XUMMUYECKMX peakiuil. Monb Kak eIuHHULa
KoJIn4yecTBa BelecTBa. MossipHas mMacca. 3aKOHBI COXPAHEHUS! MACChl U DHEPrUM.
3akoH ABorajpo. MossipHblii 00beM ra3oB. OTHOCUTENIbHAS INIOTHOCTh Ta30B.
Peakuuu komIuiekcooOpa3oBaHUS C y4acTUEM HEOPraHMYECKUX BeEUIeCTB (Ha
IpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U AJIIOMUHHUSA).

HpaKanecmle 3aHATHUSA

I3 Ne3. CocraBjieHue ypaBHeHMil peakuuii coeIMHEHUN, Pa3JI0KEHUs,
3aMelIeHus, 00MeHa.

VYpaBHEHUS peakIyii TOPEeHWs, HOHHOTO OOMEHa, OKHCJIECHHS-BOCCTAHOBJICHHUS.
Pacyer KONMMYECTBEHHBIX XapaKTEPUCTHUK HCXOIHBIX BEIIECTB U MPOTYKTOB
peakmmu. Pacuer KONMYECTBEHHBIX XapaKTEPUCTHK TPOAYKTa  PEaKIUuu
COEZIMHEHUS, €CIIM OJIHO U3 BEIECTB JaHO B M30BITKE W/WIN COAEPKUT MPUMECH.
Pacuer maccoBoil min 00b€MHOI A0IM BBIXOJa MPOAYKTA PEAKIIMM COEAMHEHUS
OT TEOPETHYECKH BO3MOXKHOro. Pacuer oOBEeMHBIX OTHOLICHMH Tra3oB. Pacuer
Macchl (00BEM, KOJMYECTBO BEIIECTBA) MPOAYKTa PEAKIUHU, €CIH OJHO W3
BEIIECTB JIaHO B BHJE pacTBOpa C OIpeNeNIeHHOW MaccoBOW Joneit
pPacTBOPEHHOTO BEIIECTBA.

I13 Ne4. Pemienne ypaBHeHHU OKMCICHUA-BOCCTAHOBJICHHS.

Creneap okucieHus. OKHCIHTEIb M BOCCTaHOBHUTENL. OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIE pPEaKUUU B TMPUPOJE, TMPOU3BOJCTBEHHBIX IMPOIIECCAX H
KU3HEICATCILHOCTH OpraHW3MOB. OKHCIUTEIFHO-BOCCTAHOBUTEIHHEIN
IMOTCHIINA Cpenbl. CocrapieHue il ypaBHUBaHHUE OKHCIIUTCILHO-
BOCCTAHOBUTEIBHBIX PEAKIMHA METOJOM JJICKTPOHHOTro OanaHca. TumuyHbIe

OK 01
OK 02
IIK 8
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HEOPraHUYECKUE OKUCIUTETH U BOCCTAHOBUTENU. OJEKTPOJIU3 pPAcTBOPOB H
pacIuIaBOB COJIEH.

Tema 2.2.
DIIEKTPOTUTHYECKAS
JUCCOLMAIUS M HOHHBIN
oOMeH

Conep:kanue y4eOHOIro MaTepuaJia

4. Teopus 3JeKTPOJIUTHYECKON Jucconnaunu. Peaknuu noHHOro oomMeHa.
CocraBiieHne peakiuii HMOHHOTO OOMEHa IYTEM COCTaBJIEHUS WX MOJHBIX U
COKpAIlICHHBIX HMOHHBIX YypaBHEeHMU. ['miaponu3 coisiei. 3HauyeHUE TUAPOIU3A B
Ouojormueckux  OOMEHHbIX  mporeccax. [Ilpumenenwe  rugponuza B
MIPOMBIIIJICHHOCTH.

I[pakTuyeckue 3aHATHS

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

HYTCM COCTAaBJICHUS HUX ITOJIHBIX U COKpaIlIGHHBIX HNOHHBIX ypaBHeHHfI. PGIHCHI/IG
3aJlad Ha COCTaBJICHHE MOJEKYISPHBIX W HMOHHBIX YPaBHCHHMH THIPOJIU3A,
onpeJieJICHUE CTEIEHU THIPOJIn3a.

OK 01

Pa3nen 3. CtpoeHne U CBOMCTBA HEOPraHNYECKUX BeleCTB

14

Tema 3.1.
Knaccudukanus,
HOMCHKJIATypa U
CTpOCHHE
HEOPTaHHYECKUX
BEILIECTB

Coaep:xaHue y4eOHOro MaTepuaJia

5. Kuaaccupurkanusi, HOMEHKJIATYPA U CTPOCHUE HEOPraHUYECKHUX BellecTB
IIpenmer HeopraHm4eckod XHMHU. B3anMOCBSI3b HEOPraHUYECKUX BELIECTB.
Knaccudukanus HeopraHmdeckux BemecTB. lIpocTble M COXHBIE BELIECTBA.
OCHOBHBIE KJAacChl CIOXHBIX BEUIECTB (OKCHU[bI, TUAPOKCH]IbI, KUCIOTHI, COJIN).
HomeHnkiiatypa 1 Ha3BaHME HEOPTaHMYECKUX BELIECTB MCXOSA U3 UX XUMHYECKOU
¢GbopMyaBl WM COCTaBIEHHE XHUMHUYECKOM (QOpMyJIbI HMCXOJs M3 Ha3BaHUS
BEILIECTBA 10 MEXAYHAPOAHON UM TPUBUAIBHOW HOMEHKIIATYPE.
MexmonekynsapHsle  B3aumonencTBusa.  Kpucrammormapatel.  ArperarHble
cocrostHUsl BemiectBa. Kpucramnuueckue u  aMopdHble BemiecTBa. THUIBI
KPUCTAUIMYECKUX PELIETOK (aTOMHAasi, MOJIEKYJISIpHasi, HOHHAs, MeTaJUIMYecKas).
3aBUCUMOCTh (DU3MUECKUX CBOMCTB BeIIECTBA OT THMNA KPHUCTAJUIMYECKOM
pemeTku. [IpyuuHBI MHOr00Opasus BEIIECTB.

CoBpeMeHHbIE MPENICTaBICHUSI O CTPOCHUM TBEPIBIX, KHUAKUX M T'a3000pa3HbIX
BemecTB. JKuIkne KpucTajlIbl.

IIpakTuyeckue 3aHATHSA

I3 Ne6. Pemenne 3agqau Ha pacyeT MacCOBOM J0JIM XMMH4YECKOI0 3J1€MEHTAa
(coennHeHus) B MoOJIeKYyJIe M AHAJU3 CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHu4eCcKHUX BellecTB

Pemenne mnpakTUYECKWX 3alaHU MO  KJIacCHUUKAIMH, HOMEHKIAType W
XMMHUYECKHM  (opMyliaM HEOpraHMYeCKHMX BEIIECTB  PA3JIMYHBIX KJIACCOB

OK 01
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(Ha3pIBaThb W COCTaBIATH (OPMYINIbI XUMHUYECKHX BEIIECTB, OINPEIENATh
NPUHAIISKHOCTh K kiaccy). Ilomck  wHpOpMamumum 1o  Ha3BaHHSM,
UIAeHTHPHUKATOPaM, CTPYKTYPHBIM (hOpMYJIaM.

Tema 3.2. Coaeprxanue yueOHOro MaTepuaJia 8 OK 01
DU3UKO-XUMUYECKHUE 6. Mertamabl. XUMHUYeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHM4YeCKHX 2 OK 02
CBOMCTBA BeLeCTB
HEOPraHUYECKUX O6mue ¢uznueckue U XUMHUYECKHe CBOWcTBa MeTauioB. CrOCOOBI MONTYy4YEeHHUS.
BELIECTB 3HaueHUe METAJVIOB U HEMETAJUIOB B IIPUPOJAE U KUZHEIEATEIBHOCTH YEIOBEKA U

opranu3MoB. Koppo3ust MeTamioB: BUAbI KOPPO3UH, CIIOCOOBI 3aLIUTHI METAJJIOB

OT KOPpO3HHU.

7. Hemera/uibl. O0mme (pu3ndyeckue U XUMUYECKHE CBOWCTBA HEMETAJJIOB. 2

Tunansie cBoiicTBa MetayioB [V—VII rpynn. Kimaccudukamnus 1 HOMeHKIaTypa

coeiMHeHU HemeTauoB. KpyroBopoTsl OMOTr€HHBIX 3JIEMEHTOB B IIPUPOJIE.

8. Xumwuueckme cBOWCTBA OCHOBHbIX KNAacCOB HEOPraHUYECKUX BeLLecTB. 2

Oxcuapl, TMAPOKCUABI, KUCIOTBL, COJM U Jp. 3aKOHOMEPHOCTH B H3MEHEHUU

CBOMCTB TNPOCTBIX BEIIECTB, BOJOPOJHBIX COEIMHEHUM, BBICIIMX OKCHJIOB U

THJIPOKCHUJIOB.

IIpakTHyeckue 3aHATHSA 2

I13 Ne7. PemieHue nNpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUH HA 2

CBOIICTBAa M NOJIyuyeHHe HeopraHu4yeckux BemlecTB. CocTaBieHHE ypaBHEHHM

XMMHMYECKHX PpEaKIMH C Y4YaCTHMEM IMPOCTBIX M CIIOKHBIX HEOPraHMYECKUX

BEUIECTB: OKCHJIOB METAJJIOB, HEMETANIOB U aM(QOTEpPHBIX 3JIEMEHTOB;

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

HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOIINUX UX CBOMCTBA.
Tema 3.3. Conep:xaHue y4eOHOro MaTepuaJia 2 OK 01
[IpounsBoncTso IIpakTHyeckune 3aHATHSA 2 OK 02
HCOPraHMICCKHX II3 Ne8. Pemenne npakTHKO-OPHEHTHPOBAHHBIX 3aJaHUl O POJIH 2 OK 04
BeIECTB. 3HAYCHHUE U HEOPraHU4eCcKOi XUMHHM B PA3BUTHU MeTUIIUHBI
npUMeHeHHe B ObITY U Ha
IPOU3BOJICTBE
Paznea 4. CTpoeHue U CBOIICTBA OPraHN4YeCcKUX BelleCTB 26
Tema 4.1. Coaepxanue yueOHOro MaTepuaJa 8 OK 01
Knaccudukanmus, 9. B3anMoCBSI3b HEOPraHUYECKHX M OPraHUYECKHMX BelleCTB. 2
CTPOCHUE U IIpeamer oprann4eckoi XUMUU. XUMUYECKOE CTPOCHUE KaK MOPSAAOK COCIUHECHHUS
HOMEHKJIATypa aTOMOB B MOJIEKYJIE COTJACHO MX BaJEHTHOCTU. OCHOBHBIC IOJIOXKCHHS TEOPHHU
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OpTraHU4YE€CKUX BEIIECCTB

XUMHYECKOTO  CTPOEHUA OpraHudeckux coeauHennii  A.M. bytieposa.
VYTnepoaHblid CKeNeT OPraHMYeCKON MOJICKYJIbl. MOJEKYISIpHBIE W CTPYKTYpPHBIE
(pa3BepHYTHIC, COKPAIICHHBIC) XUMHUYECKUE (DOPMYJIBI.

10. 3aBHCUMOCTH CBOWCTB BelIECTB 0T XUMHYECKOT0 CTPOEHUSI MOJIEKY.I.
N3omepust u u3omepsl (CTPYKTypHas, reomeTpuyeckas (LUC-TpaHC-U30Mepusi).
Kparnocts xummueckoii cBs3u. [lonstue o pyHkunoHansHou rpymmne. [TpuHimmns
KJIacCU(UKALUM OPraHUYECKUX COeAMHEHUU. MexXIayHapoaHas HOMEHKIaTypa U
IIPUHLIMIIBI HOMEHKJIATYPbl OPraHUYECKUX COSAMHEHUM.

I[MpakTuyeckune 3aHATHS

I13 Ne9. HoMeHKJIaTYypa OPraHHu4YeCKHUX COeTUHEHUIT O0TIeJbHBIX KJIACCOB
(HaCBILICHHBIC, HEHACHIIICHHBIE M apOMAaTUYECKHE YIJIEBOJIOPOJIbI, CIUPTHI,
(eHOIbI, aNbJeTUIBI, KETOHBI, KapOOHOBBIE KHCIOTHI W Ap.) CocraBiieHue
MOJHBIX W COKPALICHHBIX CTPYKTYPHBIX (OpPMyJ OpraHMYECKUX BEIIECTB
OTIENBHBIX  KJIACCOB, HCIIOJIL3YsS WX Ha3BaHHWS 10 CHCTEMaTHYECKOH
HOMEHKJIAType.

I13 Ne10. Pacuersl npocreiimeii ¢popmy bl OpraHnyeckoi MoJIeKyJabl, HCX0As
M3 3JIEMEHTHOI'0 COCTaBa

Tema 4.2.
CBolicTBa OpraHMYeCcKux
COCIMHEHUN

Coaep:xanue yueOHOro MaTepuaJia

12

11. Pu3uKo-xMMHYeCKHE CBOICTBA OPraHMYEeCKHUX COCAUHEHUN OTAeJbHBbIX
KJIACCOB.

OCOOCHHOCTH  KJIacCM(UKAMK U  HOMEHKJIATyphl  BHYTpU  KJacca;
TOMOJIOTHYECKUU psan U oOmiast dopmyna; uzomepus; (U3HUECKHUE CBOWCTBA;
XUMHUYECKHUE CBOMCTBA; CTIOCOOBI MOTYUYEHHS.

12. TIpeaenbHble, HempeaeabHbIC, APOMATHYCCKHE YITICBOIOPOAbI.
I'openne meTaHa Kak OAWH U3 OCHOBHBIX MCTOYHHMKOB TEIJIa B IPOMBILIUIEHHOCTH
u ObiTy. CBOiCTBa NPUPOAHBIX YIJIEBOAOPOAOB, HAXOXKAECHHUE B TNPHUPOJIE U
MIPUMEHEHHE aJKaHOB;

I'openue anernineHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOT'O IUIAMEHH VISl CBAPKU
U PE3KU METAIJIOB;

13. Kuciaopoacoaepxamme coeHHEHUsI. A30Tcoaep:Kaliue coeTuHeHUs
(ctupThl U (HEeHOITBI, KAPOOHOBBIE KUCIIOTHI U ()DUPHI, aTTbJIETHIB U KETOHBI, )KUPHI,
yraeBonbl). llpakTrueckoe NpUMEHEHUE STUJICHIJIMKOIS, TIUIepuHa, (eHoa.
[Ipumenenue dopmanpaeruia, aneTalbIeruia, YKCyCHOM KHCIOTBl. Mplia Kak
CONM BBHICHIMX KapOOHOBBIX KHCIOT. Moromue CBONCTBAa MbUIa. AMHUHBI H
AMMHOKUCJIOTHI, OEJIKH.

OK 01
OK 02
OK 04
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IIpakTuyeckune 3aHATHSA

I13 Nell. CocraBiieHne peakunuii NPUCOeAMHEHUsSI U OKHUCJICHHS HA NpuMepe
3TWIeHa. PelleHne pacyeTHbBIX 3a/lady C UCIOJIb30BaHUEM IUIOTHOCTH Ta30B IIO

BOJOPOJY U BO3IYXY.

113 Nel2. [IpoBeneHne XMMHYECKUX PeAKIHIl ¢ AHWIMHOM U TVIMIIUHOM
JlaGopaTopHas paborta «OOpa3oBaHue cojiel aHWJIMHA. bpoMHpoBaHHWE aHWIMHA.
OOpazoBanue coneil rnurnuHa. [lodydeHwe MemHOW conu TiWIMHA». PemieHue
SKCIEPUMEHTAIbHBIX 3a]1a4.

I13 Nel3. Pemenne pacdeTHbIX 3aJa4 IO YPaBHEHUSIM peaklUid ¢ ydyacTuem
OPraHM4YeCcKHX BellecTB.

Pemenne nenodek IpeBpalleHW Ha TEHETUYECKYIO CBS3b MEXKIY KIIAcCaMH
OPraHMYECKUX COCOUHEHUH ¢  COCTABJIEHUEM HA3BaHMM  OPraHUYECKUX
COCIMHEHUM MO TPUBHAIBHOM WM  MEXKAYHAPOAHOW  CHCTEMATHYECKOU
HOMEHKJIATYPE.

Tema 4.3.
Oprannueckue BeUlecTBa
B JKU3HEIECSITEIbHOCTH
YeJ0BeKa.
IIpownsBoacTBO U
MIpUMEHEHNE
OPraHUYECKHUX BEIIECTB
B [IPOMBILIIIEHHOCTH

Coaep:xanue yueOHOro MaTepuaJia

14. buoopranuyeckue coeJMHEHMSI.

[Ipumenenue u OuojOrMYecKkas posib yrieBoJoB. OKHCIEHHE YIJIEBOJOB —
UCTOYHHK SHEPrHM JKUBBIX OpraHu3MoB. OO0JacTH NMPUMEHEHUS aMHHOKHUCIIOT.
[IpeBpamenuss 6eIK0OB MUK B OpraHusme. buonormueckue QyHKIMH OEIKOB.
buonornveckue QyHKIUM KHUpoB. Poib OpraHMYeckod XHUMHHU B pPELICHUU
npo6sieM numieBoi 6e3omnacHocTd. HykinenHOBbIE KUCIOTHI: COCTaB U CTPOEHUE.
Crtpoenne nykieotnnoB. CocraB HykienHoBbix kucior (JHK, PHK). Ponb
HYKJIEMHOBBIX KUCJIOT B )KH3HEAESITEIbHOCTH OPraHU3MOB

15. Poap opraHuyeckoifi XMMHM B pEIICHUMH NpoOJeM 3HEpPreTHYecKon
0€30MacHOCTH, B PAa3BUTHUM MEAMIIMHBI, CO3/IaHUM HOBBIX MaTEpHUajOB, HOBBIX
UCTOYHHUKOB SHEPruM (aJlbTepHATUBHBIE HCTOYHMKM dSHepruu). OmacHOCTh
BO3JICUCTBUS HA KUBBIE OPraHW3Mbl OPTAaHWYECKHX BEIIECTB OTIEIBHBIX KJIACCOB
(yrmeBoaopo/sl, CUPTHI, (PEHOMBI, XJIOPOPTaHUUYECKUE TTPOU3BOHBIE, allbJETH/IbI
U Jp.), CMBICT MIOKa3aTelis pe/ieJbHO JOMYCTUMON KOHIICHTPAILUU

IIpakTHYecKkHne 3aHATHA

I13 Nel14. UnenTupukanusi OpraHu4ecKUX COeANHEHUH OTAeIbHBIX KJIaCCOB
(Ha pUMepe aNbJIErHI0B, KpaxMala, YKCYCHOW KHUCIOTHI) C UCIIOIh30BAHUEM HX
(U3NKO-XUMHUYECKUX CBOUCTB M XapaKTEPHBIX KaUE€CTBEHHBIX peaKIuil.

Pemienne npakTHKO-OpPHEHTUPOBAHHBIX 33JaHUN 10 COCTABICHHIO XMMUYECKHX
peaKHHﬁ, OTPpAXKAIMUX XUMHUYCCKYIO dKTUBHOCTb OPraHUYCCKHUX COGI[I/IHGHI/Iﬁ B

OK 01
OK 02
OK 04
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Pa3IUYHbIX Cpeaax
(npupoHBIX, OMOJIOTHYECKUX, TEXHOT'€HHBIX )

Pazgen S. Kuneruveckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKkiui

Tema 5.1. CkopocTb

XMMMUYECKUX pPeaKLUN.

Xummnyeckoe
paBHOBecue

Conep:xanue yueOHOro MaTepuaJia

16. Xumnueckue peakuuu. Kimaccnpukanus XuMu4eCKUX peakmuii:
CKOpOCTb peakuuu, ee 3aBUCMMOCTb OT pPa3/M4YHbIX GAKTOPOB: NpUpoabl
pearnpyoLLmMxX BELLeCTB, KOHLEHTPALUN pearmpyowmx BewecTs, Temnepatypbl u
nAowWwagM peakuMoHHOM noBepxHOCTU. Tennosble 3PPeKTbl XMMUYECKMX
peakuunii. K30- U IHA0TEPMUYECKUNE, PEAKLMUMN.

17. O6patMmocCTb peakuui. XMmunyecKoe paBHOBECUE U €ro CMmelleHMe nog,
AENCTBMEM Pa3/IMYHbIX (GAKTOPOB (KOHLEHTPAUWMA peareHToB WMAM NPOAYKTOB
peakuuu, [AaBneHWe, TemnepaTypa) A8 CO3L3aHUA ONTUMA/bHbLIX YCNOBUMN
NpOTeKaHMA XMMUYecKux npoueccos. MNpuHumn Jle-latenbe

IIpakTH4YecKkue 3aHATUSA

113 NelS. Onpenenenne 3aBUCMMOCTH CKOPOCTH PeaKIMH OT KOHUEHTPALMU
pearupyoniux BelmecTs

UccnegoBanue  3aBUCUMOCTH  CKOPOCTH  pEAaKUMM  OT  KOHIIEHTPALUH.
OrnpesiesieHne KOHCTAHTBI CKOPOCTH PEAKIMH rpaduueCKUM METOIOM.

I13 Nel6. PemieHne nmpakTHMKO-OPMEHTHPOBAHHBIX 3aJaHMH HAa NPHMEHEHHE
npunuuna Je-lllarense

JUIL HaXOXACHHs HaIIPaBJICHUS CMEIIECHHsS PaBHOBECHSI XMMHUYECKOW PEAKLUU U
aHaJInu3 (baKTOpOB, BJIMAIOIIUX Ha CMCIICHUEC XUMHWYCCKOT'O PaBHOBCCH .

BnusiHue pa3nuuHbIX (GakTOpPOB HA H3MEHEHHE PABHOBECHS XMMUYECKUX PeaKIuil.
3akoH HeﬁCTBYIOHIHX MaCC W KOHCTAaHTa XHUMHUYCCKOI'0 PaBHOBECHA. Pacuernr
PaBHOBECHBIX KOHLIEHTPALIUHA PEArupyOIUX BEUIECTB U IMPOLYKTOB pEaKLUH.
Pacuets! TemioBoro 3¢ dekra peakuu.

OK 01
OK 02

Pa3nen 6. PactBOpbl

Tema 6.1.
MoHsATMe o pacTBopax

Conep:kanue y4eOHOIro MaTepuaJa

18. PactBOopeHMe KaK ¢U3NKO-xMmuueckuii npouecc. PactBopbl. Cnocobbl
NPUroToBAEHNA pPacTBOpPOB. PacTBopuMmoOCTb. MaccoBasa [0nA pPacTBOPEHHOro
BewecTtBa. CMbIC MOKasaTensa npegenbHO A0MNYyCTMMOM KOHLLEHTPauMu U ero
MCNo/Ib30BaHME B OLLEHKE 3KO/I0rMYeckoi 6esonacHocTy.

MpaBuna 3KONOrMYECKM LenecoobpasHoro nosegeHMa B ObITy M TpyaoBOW

OK 01
OK 02
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AeATEeNbHOCTU B LENAX COXPaHEHUA CBOEro 340Pp0Bbs U OKPYXKatoWwen NpupoaHoi
cpeapl; ONacHOCTb BO3AENCTBUA HA XKUBblE OPraHM3Mbl ONpPeAeNeHHbIX BELLECTB.
PelweHre nNpPaKTUKO-OPUEHTUPOBAHHbLIX PaCYeTHbIX 33aJaHU Ha PacTBOPbI,
ncnonb3yembie B 6bITOBOIN M NPOU3BOACTBEHHOMN AEATENbHOCTM Ye0BEKa

NPOU3BOJACTBEHHON JeAITeJIbHOCTH 4YeJI0BeKa, CBA3aHHAs C IepepadoOTKoi
BeleCTB
MOUCK U aHAJIM3 XMMUYECKON MH(OpMAIK U3 Pa3IMYHbIX HCTOYHHUKOB (Hay4Has

Tema 6.2. Coaep:xanue yueOHOIro MaTepuaJia 2 OK 01
WUccneposanue ceoicte | IIpakTnyeckune 3aHATHA 2 OK 04
pacTBoposB I13 Nel7. IIpuroroBJienne pactBopoB. McciieqoBanne JMCIEPCHBIX CHCTEM 2

[IpuroroBneHre pacTBOPOB 3aJaHHON (MOJISIPHOM) KOHUEHTpalMu (C MPaKTUKO-

OpPUEHTUPOBAHHBIMU BOIIPOCAMM), OTIPEAEICHUE CPEBI BOJHBIX PACTBOPOB.

[IpuroroBneHre M H3y4E€HUE CBOMCTB JUCHEPCHBIX CHUCTEM pa3HbIX BHJIOB:

CYCIIEH3UH, IMYJIbCUH, KOJUIOUIHOTO pacTBopa. CpaBHEHNE CBOWCTB UCTHUHHBIX U

KOJIJIOUJHBIX PACTBOPOB, BBISBJICHHE OCHOBHBIX PA3JIMUYUNA MEKIY HUMH.
IMpogeccnoHaIbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHNe NPHKJIAJTHOT0 MOLYJIsl)
Pazngen 7. Xumua B 6biTy M NpOU3BOACTBEHHOW AEATENbHOCTU Yel0BeKa 6 OK 01
Tema 7.1. Coaep:xanue yueOHOro MaTepuaJia OK 02
XAMNA B BbITy 1 . 19. O0Hapy:keHHe HEOPraHMYECKHX KATHOHOB M AHHOHOB, OPraHMYeCKHX 8§ 847‘
NPON3BOACTBEHHOM BEIllECTB OTAEJbHBIX KJIACCOB € HCNO0/Ib30BAHHEM KAY€CTBEHHbIX PeaKuuii
AEATENIbHOCTU HENIOBEKA | KayecTBeHHbIE XMMHYECKHE DPEAKIMH, XapaKTepHble Ui  OOHapyKeHHs

HEOpPraHMYECKHUX BEIIeCTB (KaTUOHOB M aHUMOHOB). CocTaBieHHE YypaBHEHUN

peakiuii oOHapyx eHus KaTuoHOB [-VI rpynn u aHMOHOB, B T.4. B MOJIEKYJISIPHOM

1 MOHHOH opmax.

Peakiium oOHapyKeHUsT HEOPraHMYECKMX BEIIECTB B peajbHBIX OOBEKTax

OKPYKarOIIEeH Cpeibl.

KayecTBeHHBIE XMMHUECKHE pEaKIUH, XapakTepHble s  OOHapyXeHus

OTIENbHBIX KJIACCOB OPraHUYECKUX COEAMHEHUN: (DEHONOB, albJIeruJoB,

Kpaxmajlia, yKCyCHOW KHMCIIOTbI, aMUHOKHUCIIOT U JIp.

Jlenatypanus GeKOB IPU HArPEeBaHUH, [IBETHBIE PEAKI[UU OEIKOB.

CocraBieHre KauyeCTBEHHBIX peaklUuil oOHapy>KEHHs] OPraHMYECKUX COEeIMHEHUN

OTJIENbHBIX KJIACCOB.

IIpakTHYecKkHne 3aHATHA 2

I3 Nel8. ODkosornyeckast 0e30MaCHOCTb IMOCJHEACTBHI ObLITOBOM U 2
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u ydyeOHO-HAy4Has JIMTEparypa, CpEICTBAa MaccOBOM WH(MOpMAIMH, CETh
Wutepuer u apyrue).

Keiicer (¢ yderom Oyaymed mnpodecCHOHAIBHOW NEATEeIbHOCTH) Ha aHaIH3
nH(OpMAlUM O TPOU3BOJCTBEHHOW JIEATEIHHOCTH YEJOBEKAa, CBS3aHHOW C
nepepadOTKOM ¥ TONlydYeHHWEeM BEIIeCTB, a TaKKe C  3KOJOTHYECKOU

0€30MMacHOCThIO
JAnddepennupoBannbiii 3auer (II3 Ne 19) 2
| Beero 76
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3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMEBI OBIIIEOBPA3OBATEJIBHOM
JTACIATITAHBI
3.1. Tpeﬁ()BaHI/Iﬂ K MUHUMAJIBHOMY MaTCPHAIBbHO-TCXHUYCCKOMY oﬁecneqeﬂmo

Peanuzanus yuyeOHOM nuCHMITIMHBI TpeOyeT HaMW4us y4eOHOro KaOmHeTa M J1abopaTopuu
0 XUMUHU.

O6opynoBanmne y4eOHOro KadbuHeTa, JJadbopaTopum:

— pabouee MecTo neparora (npenoaaBaTtenbckuid crou (1 mt.), ety (1 mir.)

— paboure Mecta oOyuaronuxcs (CToisl 1aboparopusie (13 mrt.), cTynbs (25 mirt.)

— Jocka ydeOHas (MenoBasi Tpexcekimonnas) (1 mr.)

— JnabopartopHslii mocyaa (60 mr.)

— HuUTpart-Tectep (HuTparomep) Coskc 2-ro mokoneHus (1 mrT.)

— BBITSDKHOU mikad (1 mr.)

— PpEeaKTHUBHI IJIs1 1a00paTOPHBIX U NMpakTUdeckux padot (200 miT.);

— MeH3ypKa ans npuema jgekapcts (100 mT.)

— TUNETKH JyIs nepeHoca sxuakoctd (100 mT.)

— Kouba (10 mrT.)

— npoOupku muuHApudeckue (100 mr.)

— Habop roToBbIX MUKponpenaparos (1 mir.)

— MHKPOCKOI MOHOKYJISIpHbIH (1 1mT.)

— MHKPOCKON OMHOKYJISpHBIH (1 1mT.)

— Ttabnuua «lleproanyeckas TabnauIa XUMHIECKUX 3JeMeHTOBY (1 1mIT.)

— Ttabnuua «PacTBOpUMOCTh KUCIIOT, OCHOBaHMI U coneit B Boxe» (1 mT.)

— Ttabnuna «Psg aktuBHOCTH MeTa/uioBy (1 mT.)

— Tabnuubl W IUIaKaThl Ha DJJEKTPOHHOM HocutTene mo TemMe «CTpoeHue aTroMoB
XUMHYECKHX 3JIEMEHTOB U IPUPOAA XUMHUYECKON CBSI3U» (5 1MIT.)

— TaOJWIBl W TUIAKaThl HA DJIEKTPOHHOM HOcHTene mo Teme «lleprmoamueckuii 3aKoH U
tabnuua J[.1. Menneneesa» (1 mrt.)

— TabNUIBI U TJIAKAThl HA JIEKTPOHHOM HOCUTENE MO TeMe « TUIbl XUMHUECKUX PEaKIuii»
(8 mt.)

— TaONWIBl W TIUIAKaThl HA DJJEKTPOHHOM HOCHUTENE MO TeMme «DIEKTPOIMTHYECKAs
JUCCOLIMAIMs M MOHHBIA 0OMeH» (5 1T.)

— Tabiuubl W IUTaKaTbl Ha »DJEKTPOHHOM Hocutene mno Tteme «Kmaccudukanus,
HOMEHKJIaTypa ¥ CTPOCHHE HEOPraHMYECKUX BEIecTB» (5 IT.)

— Tabauumbl M IUIAKaThl Ha AJIEKTPOHHOM HocuTene 1o Teme «lIpou3BoacTBo
HEOpPraHMYECKUX BEILECTB. 3HaUCHHE U MPUMEHEHNE B OBITY U Ha MPOU3BOACTBE» (3 IIT.)

— TaOJWIBI ¥ TUIAKaTHl HA 3JIEKTPOHHOM HocuTelne 1o teme «Kiaccudukanms, crpoeHne u
HOMEHKJIaTypa OpPraHMYECKUX BEIIeCTB» (8 IIT.)

— Tabnuibl W TJaKaThl Ha DJIEKTPOHHOM Hocutene mo Teme «CBONCTBA OpPraHMYECKUX
coeuHeHu» (5 mrT.)

— TaOJWIBI W TUIAKATHl HA JJEKTPOHHOM HocuTene 1mo Tteme «OpraHudeckre BemlecTBa B
KHU3HEIEATEIIbHOCTH 4eloBeKa. [IpoM3BOACTBO M TNPUMEHEHHE OpraHMYeCKUX BEUIECTB B
MPOMBIIUICHHOCTHY (5 IIT.)

— TaOJWIBl M TUTAaKaThl Ha OJJIGKTPOHHOM HocuTene 1o Teme «KuHernmyeckwme u
TEPMOJIMHAMMYECKHE  3aKOHOMEPHOCTH TPOTEKaHUs XMMUYECKMX peakuuidl. PaBHOBecue
XUMUYECKHUX Peakiuii» (5 mT.)

— TaONWIBI W TUIAKaThl Ha DJIEKTPOHHOM HOCHTENe Mo Teme «/lucrmepcHble CHUCTeMBI U
dakTopbl UX ycTOMYUBOCTH» (5 MIT.)

— Tabnulbl W IUIAKaThl Ha BJIEKTPOHHOM Hocutene mo Teme «JVccrmemoBaHue CBOWCTB
JTUCTIEPCHBIX CUCTEM JUISl UX UACHTU(UKAIUM» (5 IT.)
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— TabnaMmbl M IUTAKaThl HA DJIEKTPOHHOM Hocutene 1o Teme «OOHapykeHue
HEOPraHMYECKUX KAaTHOHOB M AaHMOHOB M OPIraHWYECKUX BEILECTB OTHAEIbHBIX KJIACCOB C
UCIOJIb30BAaHUEM KaUECTBEHHBIX peakiui» (5 mrT.)

— TabiaMubl W IJIaKaThl Ha JJIEKTPOHHOM HOCHTENEe 10 TeMe «XuMmHid B ObITY U
MIPOU3BOJICTBEHHOM JICSITEIILHOCTH YeJIOBEeKay (5 IIT.)

— TaOnuIbl U IUJIAKATBl HA JJIEKTPOHHOM HocHUTele mo Teme «OCHOBBI JabopaTOpHOM
MPaKTUKHU B TPO(PECCHOHATIBHBIX JTA00opaTOpHsix» (5 MmT.)

— TalbaMLbl U IUIAKAThl HAa 3JIEKTPOHHOM HOCHUTEJE MO TeMe «XMMUYECKUH aHajau3 Mpood
BOJIBI» (2 IIT.)

— TabuMLbl W IUIAKAThl HA 3JIEKTPOHHOM HOCHUTEIE IO TeMe «XUMHYECKHH KOHTPOJIb
Ka4yecTBa MPOYKTOB MUTaHUS» (2 IIT.)

— TalbaMLbl U IUIAKAThl HAa 3JIEKTPOHHOM HOCHUTEJE MO TeMe «XMMUYECKUH aHaau3 Mmpood
MO4BBD» (5 1IT.)

— TabnuMIBl M TUIAKaThl Ha AJIEKTPOHHOM HocuTene mo teme «VcciemoBanue 0OBEKTOB
ouocdepsr» (4 mrT.)

— BugeopmibMbl 1o TemMam: «Harmsnnas xumus. Opranuueckas xumus. benku u
HyKJIeMHOBble kucinoTel» (1 mr.), «Harmsinnas xwumus. PacTtBopbl. DiieKTponuTuueckas
nuccormanus» (1 mr.), «Harnsanuas xumus. XumMudeckoe mpou3BoacTBo. Mertamtyprusi» (1 mir.),
«XUMHUS 37I€MEHTOB HeMeTauoBy (1 mT.)

— CKJISIHKa TeMHoe cTekJ10 250 M1 ¢ y3KuM ropisiom (5 mit.)

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

— Kkosiba mepHas 1-250-2 (8 mT.)

— crakan H-1-100 (8 mrT.)

— crakan H-1-1250 (8 mt.)

— crakan H-1-600 (8 mT.)

— numuHap 3-50-2 (8 mrt.)

— numuHap 1-100-2 ¢ Hocukom (8 mT.)

— Boponka B-36-50 XC (8 mr.)

— BopoHka B-56-80 (8 mT.)

— 3aXUM IPOOUPOYHBIi (8§ 1IT.)

— crpunioBka Ne 3A (8 mrT.)

— npobupku [1X-1-14-120 (99 mT.)

— Habop (1aKOHOB € KPHIIIKAMHU KaneabHUIIaMu (5 1mT.)

— Habop 1o sektponusy (1 mr.)

— naboparopusle oBenupHble Becbl M-ER 122ACF (JR)

— komb6a mepnas 1-1000 (2 mr.)

— kousiba mepHas 1-500 (2 mrT.)

— konba KM-2-250-34-TC (6 wmT.)

— kon6a KM-2-100-34 (6 mrt.)

— munetka 2-2-2-10 (10 mT.)

— munetka 2-1-2-5 (2 mr.)

— numnerka 2-1-2-1 ¢ npsambIM rpaja. (2 mr.)

— mmareinb J-23-001 qns s3p1ka 1ByXxcTopoHHUH mpsimoit 200*12 mwm (10 mT.)

— Oropetka 1-3-2-25-0,1 6e3 kpanuka (5 mT.)

— Bechl eKTpoHHbIe JabopaTtopHbie Macca-K BK-300 (HIIB=300r, auckp=0,005r mnatd.
d-120mm BeTpo3zamuTakpan (1 mr.)

— Mmozenb «Kpucraminyeckas pemietkay «AnmMas» JeMoHcTpannoHHas (1 mrt.)

— MuKposabopaTopusi 1 xumudeckoro skcnepumenta (¢ IIIITT, HaGopom kepamMuku u
dapdopa (2 mrt.)

— npubop st nonyuyerus razos [MIII'NY 1.4.3. TIC (1 mrt.)
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— 71a00paTOpPHBIM KOMIUIEKT JJIsl HAYaJIbHOTO O0YUYeHHS 10 XUMUH (2 IIT.)

— Habop MOCyIbl U MNPUHAMJIC)KHOCTEH W3 MOJUMEPHBIX MaTepuanoB i MPOBEACHUS
nabopatopHbIX padoT mo xumuu (MukporadbopaTopus Ha 2 —X ydammxcs) (2 mrT.)

— HabOp aTOMOB JIsl COCTaBJIEHUs Mojieseit MoJiekyd (1 mT.)

— HA0Op pEeakTHUBOB JMJsi MPOBEACHUS YYCHHYECKOTO OKCIEPUMEHTAa 10 XUMHHA B
COOTBETCTBUU C TEMaTUKOH nporpammsl (1 mrt.)

— crynka ¢ nectoM kepamuueckue (D=80mm) (6 mT.)

— CTYIIKa C MecToM crekyistHHas (1 mT.)

— CTakaH MEpHBIA CTeKISTHHBIA 150Mi1 (7 mT.)

— MpOOUPKU CTEKJISIHHBIE (78 1IT.)

— konb6a meprast 1-50 (15 mrt.)

— konba mepnast 1-100-2 (23 mmr.)

— komb6a mepnast 1-200 (15 mir.)

— komb6a mepnast 1-1000 (2 mit.)

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

— Kkousiba konnueckass KM-2-100-34 (6 mrT.)

— Oroperka 1-3-2-25-0,1 6/xp (4 mrT.)

— nunetka [1C 2-2-2-10 (5 wrt.)

— mnunerka 2-2-2-10 (3 mr.)

— mnunetka 2-1-2-5 ¢ npsm. rpag. (1531) (5 mT.)

— nunerka 2-1-2-2 ¢ npei.rpan. (5 wr.)

— nunerka 2-1-2-1 ¢ npeit.rpaa. (912) (5 wr.)

— nunetka Mopa 2-2-2 (15 mr.)

— nunetka Mopa 2-2-10 (15 mrT.)

— nunetka [1C 2-2-2-25 (14 mt.)

— LMIUHAP MepHbI 25 M (m1act. noxct) (20 mr.)

— numuHap 3-50-2 (5 mrt.)

— numuaap 3-100-2 ¢ pen (5 mrT.)

— Oropetka 1-3-2-500,1 6/kp. (5 mT.)

— Oroperka 1-1-2-25-0,1 c kp. (4 mr.)

— Oropetka 1-3-2-25 6/kp (4 wrt.)

— BopoHka B -36-50 XC 5 mr.)

— CKJISTHKA JIJISl PEaKTUBOB C y3K0i ropioBuHo (125 mi, Temuaoe ctekiio) (10 mT.)

— CKJISTHKA JIJISl PEaKTUBOB C y3K0i ropioBuHoM (250 M1, TemHoe ctekiio) (10 mT.)

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

— OyThUIKa y3Koropias, rpaayupoBannas — 50 mu, /a1, LAMAPLAST (10 mt.)

— OyTbhUIKa KBaJpaTHas rpalyupoBaHHasl, ¢ 3aBUHUMBaoencs kppimkoi, [IDH]] — 100 mn

(10 mrt.); 6yThTKa BB -1-1000 ¢ kpbimkoit 1000mi (3 miT.)

— nentpudyra nadoparopras «KARMED» 80-2 (1 mit.)

— cnpunnoBka mwiactuzonbHas [IBX UCII. «by» (b-0) (5 mT.)

— ajexkTpuyeckas mTtka (1 mr.); mratus 1adopatopHslit 1/GpoHT. padoTt, LLIDP (4 mrt.)

— OYKH 3alIUTHBIE (2 1IT.)

— Habop no snexTponusy (1 mrT.)

— Ttabmuua «Psa aktuBHOCTH MeTasuioBy (1 mrT.)

— Ttabnuna Menneneesa (1 mT.)

— anTedyka JAJs oka3zaHus nepBoit momoru (1 mr.)

— cBuHel (2) azotHokuchbiid XY (¢. 1 xr) (1 mrT.)

— Habop Nel C «Kucnots» (1 mr.)

— Habop Ne3 BC «Illenoum» (1 mit.)
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— Habop Ne6 C «Opranunyeckue BemecTBay (labopanrtckas) (1 mr.)

— Habop Ne7 C «MuHepanbHbie yaoOpeHus» (J1adopantckas) (1 mir.)

— #Habop Nell C «Conu 711 AEMOHCTpAIMK ONBITOBY (JlabopaHTckas) (1 mmit.)

— nHabop Nel2 BC «Heopranuueckue BemectBay (1adopantckas) (1 mr.)

— Habop Ne22 BC «Munukatope» (;1abopantckas) (1 mr.)

— Habop A MOJIETUPOBAHUS MOJIEKYJI OpraHMYecKux coearuHenui (1 mr.)

— Habop A1 MOJIEIMPOBAHUS MOJIEKYJI HEOPraHUUECKUX coeAuHeHuH (1 mr.)

— npombiBaika 250 mi (1 wr

B mponecce ocBoeHus mporpaMMbl y4eOHON TUCHUIUIMHBI «XHUMHUS» CTYJIEHTBl HMEIOT
BO3MOXHOCTh JOCTyHa K JJIEKTPOHHBIM Y4YeOHBIM MarepuajgaM [0 XHMHH, HUMEIOIIUMCS B
cBOOOAHOM JocTyne B ceTd HHTepHeT (RJIEKTPOHHBIM KHHUTaM,  MPaKTHKyMaM,  TeCTaM,
matepuanam EI'D u np.).

Texnuueckue cpeacrBa 00y4eHHs :

— MEepPCOHAJbHBIA KOMIIBIOTEP, MOJKIOYEHHEe K ceTu VHTepHEeT ¢ MOAyJlIeM KOHTEHTHOM
¢ubTpanuK, BO3MOXHOCTh TPAHCIISIMY HAa SKpaH ayAuo U BUaeo uHpopmanuu (1 mr.)

— nporpamMmHoe obecrnieuenue Ha [IK (1 mt.)

— MoHuTop (1 1mT.)

— iaBuarypa (1 mr.)

— MbIb (1 mr.)

— TteneBu30p (1 mrT.)

— kabenp s noakmrodeHuss HDMI (1 mr.)

3.2. UndopmannonHoe odecnevenne peaju3auum NporpamMmbl

Jis  peanu3ari  porpamMMmbl  OnOnmoTedHblii ¢GoHx MHCTHTYTa HWMEeT IeYaTHBIE U
JJNIEKTPOHHBIE 00pa3zoBaTelbHbIE U HH(QOPMAIIMOHHBIE PECYpChl, PEKOMEHJIOBaHHbIC JUIf
HCTIOJIB30BaHUS B 00pa30BaTEIHLHOM IPOLIECCe, HE CTapIIIe MATH JIET C MOMEHTA U3JaHMUS.

3.2.1. OcHOBHbIE HCTOYHHKH

1. I'abpuenan, O.C.. Xumua. 10 knacc: Yueonux / O.C. I'abpuensan, 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'abpuenan, O.C.. Xumusa. 11 knacc: Yueonux / O.C. I'abpuenan, U.I". Ocmpoymos, C.A.
Cnaokoe — Mockea: Ilpocsewenue, 2024. — 128 c. — ISBN 978-5-09-116777-1. — URL:
https://book.ru/book/957971

3. Xumusa. 10 knacc. Yenyonénnwiii yposensv: Yueonux / B.B. Epemun, H.E. Ky3vmenxo, B.1.
Tepenun [u 0p.]; noo. peo. B.B. Jlynun — Mockea: [Ipoceewenue, 2024. — 448 c. — ISBN 978-5-09-
116510-4. — URL: https://book.ru/book/957970

4. Xumus. 11 knacc. Yenyonénnwiti yposens.: Yueonuk / B.B. Epemun, H.E. Ky3vmenxo, A.A.
Hpo3zoos, B.B. Jlynuna; noo. peo. B.B. JIynun — Mocksa: Ilpocsewenue, 2024. — 480 c. — ISBN 97§-
5-09-116511-1. — URL: https://book.ru/book/957972

5. MapreiHoBa, T.B. Xumus. VYrayOnenusiii ypoBenb. 10—11 kmaccel: y4eOHUK s
cpennero ob6mero o6pazoBanusi/ T.B. MapteiHoBa, U. B. ApramonoBa, E.b.TomyHoB; mox
oOmelt penakuueit T. B. MapTeiHOBON. — 2-e u31., ucrp. U Jgom. — MockBa: U3natensctBo FOpaidT,
2025.— 352 c.— (O6meoOpa3zoBarenbHblii  mukid). — ISBN 978-5-534-16227-1. Tekcr:
AIEKTPOHHBIN /l ObpazoBatenbHas wiardopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/568398 Andunorenoa, M. B. Xumusa. ba3zoBbiii yposens: 10-11
KJacchl: y4eOHUK Juis cpenHero oOmero ooOpasoBanus / . B. AHdunorenosa, A. B. ba6kos,
B. A. IlonkoB. — 2-¢ wu3n., ucnp. u gon. — MockBa: M3marensctBo FOpaiit, 2025.— 290 c. —
(O6meobpazoBarenpHblii  muKI). — [SBN 978-5-534-16098-7. — Tekcr: 2IeKTPOHHBIA  //
O6pazoBarenpHas miatdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/568473

6. Pymsuruc, I'.E. Xumus. ba3ossiit yposenb: Yueonuk / I'.E. Pymsutuc, ®@.I'. denbaman
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— Mocksa: Ilpocsemenune, 2025. — 336 c. — ISBN 978-5-09-124954-5. — URL:
https://book.ru/book/957973

7. Panenkwuii, A.M. Xumus. ba3zoBslii ypoBeHb. TpeHUPOBOYHBIE U MPOBEPOUYHBIC PAOOTHI:
Yuyebnoe nocobue / A.M. Pameukuit — Mocksa: I[Ipocsemenne, 2025. — 80 c. — ISBN 978-5-09-
124962-0. — URL: https://book.ru/book/957994

8. Anudpunorenora, . B. XuMmusi: y4eOHUK U TMPAKTUKYM I CPEIHEro
npodeccuonanbHoro oopazoanus / M. B. Audunorenosa, A. B. badkos, B. A. Ilonkos. — 2-¢ u3.,
ucnp. u jgom. — MockBa: UszmarensctBo FOpaiir, 2024. — 291 c. — (IlpodeccuonansHoe

obpaszoBanme). — ISBN 978-5-534-11719-6. — Tekct: »snexktpoHHbiii // OOpa3oBaTeibHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/444870

9. I'munka, H. JI. O6mas xumus B 2 1. ToM 1: yueOHHK 111 cpenHero npodeccuoHaaIbHOTO
obpazoBanus / H. JI. 'nmunka; nox penakuueit B. A. Tlonikosa, A. B. babkosa. — 20-¢ u3a., mepepad.
u jon. — Mocksa: WUznarensctBo FOpaiit, 2023. — 349 c¢. — (IlpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-9916-9672-2. — Tekcrt: anekrponnsiii / ObpazoBarenbHas miargopma KOpaiT [caiT].
— URL: https://urait.ru/bcode/512151

10. T'munka, H. JI. O6mas xumus B 2 1. Tom 2: yueOnuk s By30B / H. JI. ['munka; mox
penakuuei B. A. Ilonkosa, A. B. babkoBa. — 20-¢ u3., nepepad. u qon. — Mocka: M3mxarenbcTBo
KOpaiitr, 2023. — 379 c. — (Boicmiee obOpazoBanue). — ISBN 978-5-9916-9355-4. — Tekcr:
anekTpoHHbIN // Obpa3zoBatenbHas maargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512503

11. T'muaka, H. JI. OOmas xumus. 3aqaun ¥ YIIPaKHCHUS: Y4EOHO-TIPAKTHIECKOE TTOCOOHE
U1 cpeaHero npodeccuonanbHoro oopazosanus / H. JI. I'muuka; mox penaknuei B. A. Tlonkoga,
A. B. babkoBa. — 14-e m3g. — MockBa: WznmarensctBo FOpaiit, 2023. — 236 c. -
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-09475-6. — Tekct: S1eKTpOHHBIH //
Oo6pazoBarenpHas mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512152

3aiinieB, O. C. Xumus. JlabopaTopHbIi MPaKTUKYM M COOpHHUK 3a7au: yueOHOe mocodue ams
cpenHero npodeccuonansHoro odpaszosanus / O. C. 3aiineB. — Mocksa: W3narensctBo FOpaiit,
2023. — 202 c. —(IIpodeccuonanbuoe obpazoBanue). — ISBN 978-5-9916-8746-1. — Tekcr:
anekTpoHHbid // O0pa3oBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513541

13. MaptsiHoBa, T. B. Xumus. YriayOnennsiit ypoBenb. 10—11 kimaccbl: yueOHUK A
cpennero oomiero oopazoanusi / T. B. MapteinoBa, U. B. ApramonoBa, E. b. 'onyHoB; nmoj oOrieit
penakuueit T. B. MapteiHOBO#. — 2-€ u3n., ucnp. u pomn. — Mocksa: M3narenscrso FOpaiit, 2024. —
352 c. — (OOmeo6pazoBarenbHblii 1uki). — ISBN 978-5-534-16227-1. — TekcT: 31€KTPOHHBIN //
O6pazoBarenbHas mnatdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/544793

14. Huxonbckuii, A. b. Xumus: yd4eOHUK U PAKTUKYM Ui CPEAHETO MPOPECCHOHATBHOIO
obOpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3a., nepepab. u jomn. — Mocksa:
N3narensctBo FOpaiit, 2023. — 507 c. — (Ilpodeccrnonansuoe obpazoanue). — [ISBN 978-5-534-
01209-5. — Texkct: snexktponHblii // OOpa3zoBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537

15. Xumus: yyeOHUK Ui cpenaHero npodeccruoHanbHoro obpasosanus / 0. A. JleGenes,
I'. H. ®agees, A. M. T'ony6es, B. H. [llanoBan; mox oOmieit penakiueit I'. H. ®ageesa. — 2-e us.,
nepepab. u gjom. — MockBa: M3znarensctBo [Opaiir, 2023.— 431 c.— (IIpodeccuonansnoe
obpazoBanme). — ISBN 978-5-9916-7723-3. — Texkcr: »snexktponHsii // OOpa3oBaTenbHast
iatdopma Opaiir [caiit]. — URL: https://urait.ru/bcode/513073

3.2.2. JlonoJTHUTEIbHbIE HCTOYHHKH

16. Xumus. 3agauHuk: yueOHOe mocodue JUIst CpeHero npodeccuoHanbHOro 00pa3oBaHus
/ YO. A. Jlebenes [u ap.]; mox obmieit penakiueit I'. H. daneeBa. — Mocksa: M3natenscTBo FOpaiiT,
2023. — 236 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
anexTpoHHbIN // O6pa3oBatenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513091

17. Tapmmn, A. II. Xumuueckue TepMuHbl. CioBapb: yueOHOe mocobue aisi By30B /
A. II. T'apunn, B. B. MopkoBkuH. — 2-e u3 1., ucrp. u gomn. — Mocksa: U3aarensctBo FOpaiit, 2023.
— 452 c. — (Boiciiee oOpazoBanme). — ISBN 978-5-534-04639-7. — TekcT: S7eKTpOHHBIA //
O6pazoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514975
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18. OneitnukoB, H. H. Xwumwus. AnropuT™Mbl pemieHus 3a7ad U TECTHI: yuyeOHOe mocolue
Ui cpenHero npodeccuonansHoro oopaszoBanus / H. H. Oneitnukos, I'. I1. MypaBseBa. — 3-e usn.,
ucrip. u gom. — MockBa: M3marenbctBo IOpaiit, 2023. — 249 c. — (IIpodeccuonansHoe
obpazoBanme). — ISBN 978-5-9916-9665-4. — Tekcr: snektpoHHbiii // OOpaszoBaTenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513860

19. Pocun, U. B. Xwumusa. YueOHHMK M 3aJa4HUK: JUIA CpPEeIHEro Npo(hecCHOHATBHOTO
obpazosanus / . B. Pocun, JI. [I. Tomuna, C. H. ConoBseB. — MockBa: U3narensctBo FOpaiiT,
2023. — 420 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-6011-2. — Tekcr:
anexkTpoHHbIi // O6paszoBarenbHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512022

3.2.3 UnTepHeT-pecypcehl:

1. Omumnuana «Ilokopu BopoObéBsl ropei!»: [caiiT]. — URL: https://pvg.mk.ru

2. Bcepoccuiickas  onummnuaga  MIKOJBHUKOB 1o  xumuu: [caiit]. —  URL:
https://chem.olimpiada.ru

3. Onummuaapl 1O XMMHUHW: 3ajaud, pemeHus, pasoboper: [caiit]. — URL:
https://chem.dist.mosolymp.ru

4. MockoBckasi ~ ONMMIIMAAA  IMIKOJbHMKOB 1o  xumuu:  [cait]. —  URL:

https://mos.olimpiada.ru

5. Cucrema TUCTaHIIMOHHOTO OOyYeHUS «XHWMHs»: TOJTOTOBKA K OJUMITHAJaM: [CaiT]. —
URL: https://chem.dist.mosolymp.ru

6. HHaTepHeT-onmuMnuaa mo HaHoTexHojorusM: [caidt]. — URL: https://nanometer.ru

7. OnextpoHHas 6ubmmoreka xumudeckoro ¢akynprera MI'Y umenu M. B. JlomonocoBa:
yueOHble 1 HHPOpMalmonHbie Matepuaisl: [caifT]. — URL: https://chem.msu.ru/rus/elibrary

8. Xumwnueckuit moptan «Chemnet»: yueOHHMKH, cTaThu, 3amauu: [calT]. — URL:
https://www.chem.msu.ru/rus/olimp

9. OrtkpbITas 3MeKTpOHHAs OMOIMOTeKa « XUMHUS»: JUIS UIKOJIBHUKOB U yUUTENeH: [cailT]. —
URL: https://www.chem.msu.ru/rus/elibrary

10. Hay4yHO-mOnyJsipHBI MHPOEKT «DJIEMEHThl OOJbIION HAyKH»: HOBOCTH, JIEKIIHH,
sHimkioneauu: [caiit]. — URL: https://elementy.ru

11. Xumus v Ku3Hb: HAyYHO-NOMYJISApHBIN *KypHai: [caiit]. — URL: https://hij.ru

12. TloreHuuan: Hay4yHO-TIOMYJSPHBIN JKypHal JUIsl HIKOJBHUKOB U ydMTeneil: [cailT]. —
URL: https://potential.org.ru

13. Xumus B mIKoJIe: HAy9YHO-MeToAn4ecKui xypHai: [caitt]. — URL: https://hvsh.ru

14. WebElements: nepuoauueckas Tabnuia, cBoiicTBa sneMeHToB: [caiiT]. — URL:
https://www.webelements.com — 3. aHri.

15. Tlepuonuueckass TabauIa XUMHUYECKHX AJIEMEHTOB: PYCCKOS3BIUHBIN CalT: [caifT]. —
URL: https://periodictable.ru

16. Xumuk: caliT 0 XUMHUHU: Yy4eOHHMKM, CHOpPaBOUYHUKHM, peakuuu: [calt]. — URL:
https://www.xumuk.ru

17. Opranuueckas xumus. JlabopaTopus: cnpaBOYHUK, peakiuu, cuHTe3: [caiit]. — URL:
https://orgchemlab.com

18. JlekTOopuyM: HEKOMMEpYECKH 00pa3oBaTelIbHBI MPOEKT: KYypChl, BHUACOJEKIUH:
[caiiT]. — URL: https://www.lektorium.tv

19. Stepik: o6paszoBatenbHas 1uiaTdpopma: Kypcel 1o xumuu: [cait]. — URL:
https://stepik.org

20. XuMUKA ¥ XUMHS: DJEKTpOHHBIA skypHan: [caifit]. — URL: https://chemistry-
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4. KOHTPOJIb

"

} OIIEHKA
OBIIEOBPA30BATEJLHOM JUCIUILINHBI

PE3YJIbTATOB OCBOEHMUA

KoHTpoib 1 olLieHKa pe3ybTaToB 00y4YeHUsl OCYLIECTBISETCS IpenojaBaTesieM B Ipolecce
NPOBEICHUS MIPAKTUYECKUX 3aHATUI U 1a00paTOpHBIX paboT, TECTUPOBAHUS, a TAK)KE BBHITIOJTHEHUS
0o0yyaroly¥MuUCs HMHIAUBUIYaJIbHBIX 3aJaHUM, MPOEKTOB, HccienoBaHUU. Pe3ynbraTel 00y4yeHHs
OTIPENIeNIAIOT, YTO OOyYarolIrecs JOJDKHBI 3HATh, IOHUMATh M JEMOHCTPUPOBATH 10 3aBEPLICHUU

HN3YYCHUA TUCHUIIIINHBI.

Jiis popmMupoBaHus, KOHTPOJISI M OIEHKH PE3YJIbTATOB OCBOCHHS yUEOHOW TUCITUILIMHBI
UCIIONIb3YETCSl CUCTEMa OLEHOYHBIX MEPOIPUITHH, MpeacTaBisionias co00il KOMIUIEKC Y4eOHBIX
MEPONPHSITHIA, COTJIACOBAHHBIX C pe3yJIbTaTaMu 00y4YeHHs U chopMymupoBaHHbIX ¢ yueToM OI'OC
COO (mpeametnbie pe3ynbrathl o aucturuinae) 1 GI'OC CIIO.

OO0wmas komnereHuus, Pa3nesn/Tema T oneHoYHBIX MepONPUATHS
JIMYHOCTHBIE Pe3yJIbTaThl
OK O0l. Beibupats cnocoObl | Tema 1.1-1.2 Tekymmii KOHTPOJIb
penieHus 3amau | Tema 2.1-2.2 — TECTHUPOBAaHHE
poQeCCHOHATIBHON Tema 3.1-3.3 —  YCTHBIN/TTUCHhMEHHBIN/(PPOHTATBHBIN
JIeATeIbHOCTH pUMeHUTeNbHO K | Tema 4.1-4.3 onpoc
pa3IMYHBIM KOHTEKCTAaM; Tema 5.1 — pelleHHe 3a1a4
OK 02. Hcnonb3oBaTh Tema 6.1-6.2 —  XUMMYECKHUii TUKTAHT
COBPEMEHHBIE CPEICTBA MTOUCKA, Tema 7.1 —  3a7aHUS HA UCIIOTb30BAHHE
aHAITM3a ¥ MHTEPIPCTAHH Tema 8.1 XUMHYECKON CUMBOJIMKY U Ha3BaHMII
MH(pOpMALIMH 1 Tema 9.1-9.5 COEIMHEHUI 110 HOMEHKJIAaType
uH(}OPMAaLIMOHHBIE TEXHOJIOTUU —  COCTaBIeHHE ypaBHeHHil
JULS BBIIONHEHU 33121 XMMUUECKHX PeaKIiii
npogpeccHoHanbHO| — MPaKTUYECKHUE 33JIaHUS.
ACATCTBHOCTH — TPaKTUKO-OPUEHTUPOBAHHBIE
OK 04. DddextuBHO
B3aMMOJICIICTBOBATH U pabOTATh TEOPETHHCCIIE SafartiA
B KOJUIEKTUBE U KOMaHJE; - Ha60paTOpHim padora .
OK 07. ConeiicTBOBaTH — DCIIICHHE KeHc-salati
. IIpomexyTounas aTrecTanus

COXPAHEHHUIO OKPYIKaIOLIEH
Cpelibl, pecypcocOepeKeHHtIo, - Jksaven
MPUMEHSTh 3HAHUS 00
W3MEHEHUH KIIMMaTa, TPUHIUIIBI
OepeKIMBOrO MPOU3BOJICTBA,
3¢ (peKTUBHO AEHCTBOBATH B
Ype3BHIYANHBIX CUTYAIMSIX;
ITIK 8 OcyecTBiATh Tema 1.2
JEATEIbHOCTD 110 OKa3aHUIO Tema 2.1, 2.2
ITOMOIIIXA HA IOMY ITOXKHJIBIM, Tema 3.1-3.3
WHBAJINJAM U APYI'UM Tema 4.3
IIOJIy4aTelIsIM COLUAIbHBIX Tema 5.1
yCIIyT Tema 6.1-6.2

Tema 7.1

Tema 9.1-9.5
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