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1. OBIIAS XAPAKTEPUCTHUKA PABOYEMN IPOI'PAMMBI
OBIIIEOBPA3OBATEJIBHOM

1.1. Mecro MCHMIUIMHBI B  CTPYKTYpe  OCHOBHOH  Npo(ecCHOHAIbLHOM
0o0pa3oBaTe/IbHOW NMPOrPaMMbl

OOmeoOpa3oBaTenbHas  JUCHUIUIMHA  «XWMHSD»  SBISETCS  00s3aTENbHON  YacThIO
00111e00pa30BaTeIbHOrO IMHKJIa 00pa3oBaTeIbHOW mporpaMMmbl B cooTBeTcTBUH ¢ PI'OC 1o
CHEINAJIBHOCTH.

1.2. Hean u niiaHupyemMblie pe3yabTAThbl 0CBOECHHS TN CHUILIUHBI:

1.2.1. Heap ¥ 332494 JUCHMILJINHDBI

CopepxaHue MporpaMMbl 00IIE00pa30BaTENBHON JAUCIUILIMHBI «XUMHUS» HAMPABICHO Ha
JTOCTHKEHHUE CIEAYIONUX LeJIei:

— (GopMUpOBaHHME CHCTEMbl XHMHUYECKUX 3HAHMM Kak BaKHEHIIeH cocTaBisfomen
€CTeCTBEHHO-HAYyYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH JieKaT KIIOYEBbIE MOHSTHUS,
dbyHIaMeHTaIbHbIE 3aKOHBI U TEOPUU XHMMHH, OCBOCHUE S3bIKa HAYKH, YCBOGHHWE M TOHUMAaHUE
CYILIIHOCTHU JOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX
Pa3BUTHUA U CTAHOBJICHUS;

— (opmupoBaHue U pa3BUTHUE NPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHYECKHX peakiuil, HEOOXOAMMBIX sl MPHOOpETEeHUs YMEHHH OpPHUEHTHPOBATHCS B MHUPE
BEIIIECTB U XMMUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUYECKON M IMOBCEIHEBHOM
KU3HU;

— pa3BUTHE YMEHHM M CHOCOOOB JIEATEIbHOCTH, CBA3aHHBIX C HAONIOJEHUEM U
OOBSICHEHHEM XUMHYECKOTO SKCIIEPUMEHTa, COONIOJEHHEM IpaBHJ OE30MaCHOTO OOpaIIeHUs C
BEIIIECTBAMH.

3agauu AMCHMILIMHBI:

1) chopMUpOBaTh MOHUMaHKHE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHUYECKUX MPOIECCOB
U SBJIICHHM B OKPY’KaIOIIEHW Cpele, a TaKKe MX CBA3b C LEJIOCTHOW HAYYHOM KapTUHOW MHUpa H
JPYTUMHU €CTECTBEHHBIMU HAYKAMM;

2) Pa3BUTh YMEHUSI COCTABIIATH (DOPMYJIbI HEOPTAHUUECKUX U OPTaHUYECKHUX BEIECTB,
YpaBHEHUS XHUMHUYECKHUX peaKlUui, OOBICHATH HX CMBICI, HWHTEPIPETUPOBATh PE3YJIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopMUpOBaTh HaBBIKH MIPOBEACHUS MPOCTEUIINX XUMHUYECKUX
OKCIIEPUMEHTAJIbHBIX HCCIEOBAaHUNA C COOJIIOJICHHEM TIpaBWiI 0O€30MacHOr0 OOpaimieHust ¢
BeIeCTBaMHU U J1a00paTOPHBIM 000PYIOBAHHUEM;

4) pa3BUTh yMEHUS HaXOAWTb, AHAIU3UPOBATH M HCIHOJB30BaTh HH(OpMaLHIO
XUMHYECKOTO XapakTepa W3 pPa3IMYHBIX HH(POPMAIMOHHBIX HCTOYHHKOB, BKIIIOYas Y4YeOHYIO
JTUTEPATypPy, HAyIHBIC MTyOJIUKAIIUU U HHTEPHET-PECYPCHI;

5) chopMUpOBaTh YMEHHUS MPOTHO3HPOBATh TOCTENCTBUS CBOEH JCSITENBHOCTH H
XUMUYECKUX TPHUPOJHBIX, OBITOBBIX M TMPOU3BOJCTBEHHBIX IMPOIECCOB, YUYUTHIBAS BO3MOKHBIE
HKOJIOTUYECKUE U COIIMAIbHBIE BO3ICUCTBUS;

6) chopMupoBaTh TMOHUMAHHE 3HAYMMOCTH JOCTIDKCHHH XWMHUYECKOW HAyKd |
TEXHOJOTHI Ui pa3BUTHs COLMATBHOW M TPOU3BOJACTBEHHOW cdep ¢ yMEHHEM MPUBOAUTH
MPUMEPHI UX TPUMEHEHUS B PA3IUYHBIX chepax KU3HHU.

OMpII0

1.2.2. Ilnanupyembie pe3yJbTAaThl OCBOEHHSI 001I€00pPa30BATEILHONM JUCUMILIMHbBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6mme xommerennuu (nanee — OK) u mpodeccuonanpubie kKommereHuun (nainee — I1K)
OI'OC CIIO B COOTHECEHUHU € JIMYHOCTHBIMH, METAMPEIMETHBIMU U MPEIMETHBIMU PE3yJIbTaTaAMU
o0yuenusi 0azoBoro ypoBHs (maee — I[IP6) PI'OC COO mnpencraBineHbl B TabIuUIIE:



Tab6muna 1 — Ilnaun

yeMbI€ Pe3yJIbTaThl OCBOSHUS 00IIe00pa30BaTEIbHON JUCIIUILITMHBI

Koa n
HaHMeHOBaHHe
(opmupyembIx
KOMIIEeTeHI M ii

l'[.nalmpyeMble PeE3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

Oommue

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

OK 01. Beibupath
CIIOCOOBI peLIeHuUs
3a7a4
npodeccroHanbHON
JeSITeTbHOCTH
NPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

JInuHOCTHBIE pe3yJIbTaThl JOJIKHBI OTPAKATH B YACTH:
TPYAOBOI0 BOCIIUTAHMSA:

- TFOTOBHOCTb K TpPYyJy, OCO3HaHHE LIEHHOCTH MacTepcCTBa,
TPYIOJIO0HE;

- TFOTOBHOCTb K aKTMUBHOM JESATEIbHOCTH TEXHOJIOTUYECKOM
U COLMAJIbHOM HAIPaBIEHHOCTH, CIIOCOOHOCTh HMHHUIIMUPOBATH,
IUIAHUPOBaTb M CAaMOCTOSTEIbHO  BBIIOJHATH  TaKylo
JeSITebHOCTD;

- UHTEpEC K pasyinyHbIM chepaM npodeccunoHaTbHON
JESITEIbHOCTH.

MeTtanpeaMeTHble  pe3yJbTaTbl  JOJIKHBI
Osiagenne YHUBepPCAJbHBIMHU
NMO3HABATEJIbHBIMH NeHCTBUAMM:

a) 6azoBble JIOTHYeCKHe AeliCTBHS:

- CaMOCTOSITENIbHO (DOPMYIMpPOBaTh U aKTyaJU3UpOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIM NMPU3HAK WJIA OCHOBAHHUS
JUIsL CpaBHEHU S, Ki1accuuKauu U 00001eHHS;

- OTpEAENATh LEeNH eATeNbHOCTH, 33/1aBaTh MapamMeTphl U
KPUTEPUU UX TOCTUKEHUS;

0TpaXKaTh:
yueOHBbIMHU

- BBIABJIATH 3aKOHOMCPHOCTHU n IMPOTUBOPCUUA B
paccMaTpruBACMBbIX ABJICHUAX,

- BHOCUTb KOPPCKTHBBI B ACATCIBHOCTb, OLCHUBATH
COOTBETCTBHC PE3YJIBTAaTOB OEJIsIM, OLICHUBATh PUCKHU

MOCJIEACTBUM AEATETLHOCTH.
0) 0a30BbBIe HCCJIEN0BATEIbCKUE 1eHCTBYS:

- BIIAJICTh  HABBIKAMHU  Y4EOHO-HCCIEOBATEIBCKON U
MIPOEKTHOM J1eATEeTHbHOCTH, HABBIKAMHU Pa3pelieHus mpoodIem;
- BBIABIIATH MNPUIUHHO-CIICACTBCHHBIC CBA3HU u

aKTyaJIM3UpOBaTh 3aJady, BBIIBUTATh TUIOTE3y €€ PEIICHUS,
HaXOJIUTh apTyYMEHTHI JIJIsl I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM,

JMcHMIUIMHAPHBbIE Pe3YJIbTAThI 0JIKHBI OTPAKATH:

IIP6 01. chopmupoBaHHOCTH MPEACTABICHUN: O XUMHUUYECKOH
COCTABJISIIOLIEH €CTECTBEHHOHAYYHOM KApTUHBI MHUPA, POJIU XUMHUHU B
MMO3HAHWM SBJICHUH TPUPOABI, B (OPMHUPOBAHWHM MBIIUICHUS U
KYJbTYpbl  JIMYHOCTH, ee  (YHKIMOHAILHOW  TPAMOTHOCTH,
HEOOXOAMMOM JI pPElICHUs 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 OpOUTATIH
aTOMOB, HOH, MOJIEKYJIa, BaJIEHTHOCTb, O3JIEKTPOOTPUIIATEILHOCTD,
CTENEeHb OKHCJICHUS, XUMHYECKas CBsA3b, MOJb, MOJSIpHAs Macca,
MOJISIPHBIA  00BEM, YIJIEPOJIHBINA CKeNeT, (YHKIMOHAJbHAs TPYIINa,
paaukan, HW30MEpHs, H30MEpPbI, TOMOJIOTHYECKHUU psJ, TOMOJIOTH,
YIJIEBOJIOPOBI,  KHCIOPOJI- W  a30TCOJAEpXAIINe  COCTUHEHUS,
OMOJOTMYeCKH aKTHBHBIE BellecTBa (YIJIEBOMABI, JKUPBI, OENKH),
MOHOMEp, TOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COEIMHEHUS], KPUCTAINIMYECKAs] PELIETKA, TUIIBl XUMUYECKUX peaKuil
(OKHCIHUTENIbHO-BOCCTAHOBUTENBHBIE,  DK30-U  JIHJAOTEPMHUYECKHUE,
pEaKuu MOHHOTO OOMEHa), pacTBOP, AJEKTPOIMTHI, HEINEKTPOIUTHI,
ANEKTPOJUTUYECKAS JIUCCOLMALUSA, OKUCIUTENb, BOCCTAHOBUTEIIb,
CKOPOCTh XMMHYECKOW PEaKIuu, XHMHUIECKOE PaBHOBECHE), TCOPHUHU U
3aKOHBI (TEOPHs] XMMHUYECKOTO CTPOEHHUS OPraHNYecKuX BemecTB A.M.
bytneposa, Teopust AJIEKTPOJIUTUUECKON JTIACCOINAITNH,
nepuoanueckuil 3akon J[.M1. MenneneeBa, 3aKk0H COXpaHEHHUSI MACChI),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3BIK XUMHH, (PAKTOIOTHYECKHE
CBEJICHMsI O CBOWCTBax, COCTaBe, TONy4YeHHH U OEe30MacHOM
WCIIOIH30BAaHUM BAKHEWUINIMX HEOPTaHMYECKUX W OPTraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa,

IIP6 03. chopMHUPOBAHHOCTH YMEHUW BBISBIATH XapaKTEPHBIC
MPU3HAKK U  B3aUMOCBSI3b  M3YUYEHHBIX [OHATUN, MPUMEHSTh
COOTBETCTBYIOIIUE TMOHSATHSI TPU OINUCAHUU CTPOEHUS U CBOWMCTB




3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHMUS;

- AQHAJIM3UPOBATh IOJYYCHHBIE B XOJE€ PELICHUs 3aJadu
pe3ysibTaThl, KPUTHUYECKH OLEHUBAaTh MX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh UBMEHEHUE B HOBBIX YCIIOBHUSX;

- yMETh INEPEHOCUTh 3HAHMS B I[I03HABATEIbHYI0 H
NPAaKTUYECKYIO 00JIACTH KU3HEACATEIHHOCTH.

HEOPraHMYECKWX M OpPraHMYECKHUX BEIIECTB M HX MpeBpalleHui;
BBISBJISITH B3aUMOCBSI3b XMMHUYECKUX 3HAHUA C TIOHATUSAMH U
MPEJICTABICHUSIMU IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

ITP6 04. chopMUPOBAHHOCTH YMEHHWI HCIOJB30BATh HAMMEHOBAHUS
XUMHUYECKUX COEIMHEHUN MEXIYHAapOJHOTO COI03a TEOPETUYECKOU U
MPUKIATHOW XUMHUHM U TPUBHAIbHBIC HA3BAHUS BAXXHEHUINNX BEIISCTB
(oTUNeH, aleTusieH, TIuUepuH, (eHon, dGopManbIerui, yKcycHas
KHCJIOTa, TJIMIUH, YTapHbIA ra3, YrJIEKUCHbIH ra3, aMMHaK, rameHas
U3BECTh, HETAIICHAs! M3BECTh, MUTHEBAsI COJA U APYTHX), COCTABIATH
dbopMyIIbl HEOPraHMYECKUX W OPraHWYeCKUX BEIIECTB, YpPaBHEHHS
XUMHYECKUX PEAKIUi, OOBSICHATH WX CMBICH, IOJATBEPKIATh
XapaKkTepHble XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU
IKCIIEPUMEHTAMH U 3aMTUCSIMU YPaBHEHUH XUMUYICCKUX PEAKITHIA;

11Po 05. c(hopMUPOBAHHOCTH YMEHHI YCTaHABJIUBATh
NPUHAAIEKHOCTh M3YYCHHBIX HEOPraHMYECKMX H OpPraHHYeCcKUX
BEUIECTB K OMNpEIeNeHHbIM KlaccaM W TpYINaM COEAHHEHHIA,
XapaKTepu30BaTh MX COCTaB W BAKHEHIIME CBOKMCTBA; ONPENENATH
BUJBl XMUMHUYECKUX CBsi3ell (KOBaJeHTHAas, MOHHAas, MeTaJUIM4yecKas,
BOJIOPOJIHAsI),  TUNBI  KPUCTAJUIMYECKHX  PEHIETOK  BEHIECTB;
KJIacCU(UIIUPOBATH XUMUYECKUE PEAKIINH;

IIP6 07. copMUpOBaHHOCTH YMEHHMH MPOBOAUTH PpACUEThl IO
XUMHUYECKUM (QopMyJlaM U ypaBHEHHUSM XUMHYECKHX pPEaKIuil C
WCTIOJIb30BaHUEM (DM3NYECKUX BEIHMYUH, XapaKTEPU3YIOIINX BEIIECTBA
C KOJINYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMalbHbIE YCIIOBHS)
ra3oB, KOJIMYECTBA BEIIECTBA; UCIIOIH30BATh CUCTEMHBIE XUMUYECKHE
3HAHUSA [ TPUHATHS PEHICHWH B KOHKPETHBIX JKU3HEHHBIX
CUTYAIWSIX, CBSI3aHHBIX C BENIECTBAMH M UX IPUMEHECHHEM.

OK 02.
Ucnonp3oBath
COBpPEMEHHBIE
CpeZcTBa TOUCKaA,
aHalM3a u
UHTEPIpETaun
UHPOpPMALIUU U
nH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBITMIOJTHEHUS 3a/1a4

JIn4HOCTHBIE Pe3yJbTATHI I0JLKHBI OTPAKATH B YACTH:
HEHHOCTH HAYYHOTI'0 MO3HAHMS:

- c(hOopMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd U OOIIECTBEHHOU

MIPAKTUKH, OCHOBAHHOTO Ha Juanore KYJIBTYD,
CIOCOOCTBYIOIIIETO OCO3HAHMIO CBOETO MecTa B
MOJUKYJBTYPHOM MHUPE;

— COBEpPLICHCTBOBAHWE  SI3BIKOBOM M UYHUTATENIbCKOU

KyJIbTYpbl KakK CpelICTBa B3aUMOACUCTBUS MEXAY JIIOJAbMU U
MO3HAHUS MHPA.

JucuuniauHapHble (NmpeIMeTHbIe) Ppe3yJabTaTbl U JIOJAKHBI
0TPakKATh:
IIP6 06. BiageHWe OCHOBHBIMH METOJIAMH HAYYHOT'O IO3HAHMSA

BEIIECTB W XWMHUYECKUX SBIEHUU (HaAOIIO/IEeHUE,
HKCIEPUMEHT, MOJECTUPOBAHNUE);

IIP6 07. chopmMUpOBaHHOCTH YMEHHMH MPOBOAUTH pACUEThl IO
XUMHUYECKUM (opMysaM M YpaBHEHUSIM XUMHUYECKUX peakIuil ¢
UCMOJIb30BaHUEM (PU3NYECKUX BEIMUYUH, XapAKTEPU3YIOIUX BEIIECTBA
C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHS)
ra3oB, KOJIMYECTBA BEIIECTBA; UCIOIb30BATh CUCTEMHbIE XUMUYECKHE

U3MEpEeHue,




npodeccuoHansHoi | MeTanpeaMeTHble  pe3yJbTAaTbhl  JOJKHBI  OTPAXaTh: | 3HAHUS JUISI TPUHATUS pEHICHUH B KOHKPETHBIX IKHU3HEHHBIX
JIEATEIIbHOCTH OBnanenue YHUBEPCAJIbHBIMH Y4eOHBIMH | CUTYaIIUsIX, CBSI3aHHBIX C BEIIECTBAMH U X MPUMEHEHUEM;
MO3HABATEJIbHBIMHM JIeHCTBUSIMM: IIP6 08. chopMUPOBAaHHOCTP YMEHHMH IUIAHUPOBATh W BBIOIHATH
B) padora ¢ uHopmanueii: XUMUYECKUN SKCHEPUMEHT (MPEBpAIICHUS] OpPraHUYECKUX BEIIECTB
- BIaJ€Th HABBIKAMH  [IOJy4YCHHS HWH(POpPMAIMK W3 | IPM HArpeBaHMHU, IONyYEHHME OTHICHA W H3YyYEHHME €ro CBOMCTB,
HCTOYHHKOB PpPAa3HBIX THIIOB, CAMOCTOSTCIBHO OCYIICCTBIIATH | KAUCCTBCHHBIC PCAKIMHN Ha aJIbACTHAbI, KpaXxMall, YKCYCHYIO KHCJIOTY;
HOMCK,  aHajM3, CUCTEMATHU3allMI0 M  MHTEPIpPETAl|Io | A€HATypalys O€JKOB IpHM HAarpeBaHMH, LBETHBIE PEAKLIUHM OEIKOB;
nH(pOpMaIIUU PAa3INYHBIX BUJIOB U OPM MPEACTABICHUS; MPOBOANTH PEAKIIMM HWOHHOTO OOMEHa, OINPEACISATh CPeAy BOJIHBIX
— CO3JaBaTb TEKCTHI B pa3IUYHBIX (bopMaTaX C y4ETOM pacTBOpPOB, KAUCCTBCHHBLIC PCAKIIMU Ha cyan)aT-, Kap6OHaT- u
Ha3HauYeHUud I/IH(l)OpMaHI/II/I u HeHCBOfI ayJuTOpHUH, BI)I6I/Ipa$I XJIOpUA-aHUOHbI, HA KAaTHMOH aMMOHUA; PCIIATh SKCIICPUMCHTAJIbHLIC
OITHUMAaJIbHYIO (1)0pMy MPEACTABICHNS U BU3YyaIU3alluu; 3aJadyu 110 TeMaM "MeTtamisl" u "HeMeTaJIJH)I") B COOTBCTCTBHH C
— OLICHHBATb JOCTOBEPHOCT, ICTUTHMHOCTH HH(OpMarmy, | IPABUIAMH TEXHUKH 0€30MMacHOCTH MPH OOPAIIECHUH C BEUIECTBAMH U
€€ COOTBETCTBHUE MPABOBBIM U MOPAIbHO-ITUYECKUM HOPMaM,; 11abopaTOPHBIM 00opynOBaHNeM; HPEACTABIIATE  PE3YJIbTAThl
— BAJCTh  HABbIKAMHM  DACIO3HABAHMS M 3amuThl | XMMUYECKOTO  OKCNEPUMEHTA B dbopMe 3amucu  ypaBHEHUH
uH OpMaLHH, NHPOPMALMOHHOH 6E30MaCHOCTH JIMIHOCTH. COOTBETCTBYIOIIUX peakiuil U (HOpMYJIUPOBATh BHIBOJBI HA OCHOBE
3TUX PE3yJIbTaTOB;
IIP6 09. chopmHpoBaHHOCTH YMEHHS aHAJIW3UPOBATb XUMHUYECKYIO
uH(pOpMaIlHIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeICcTB
MaccoBol nHdopmaiuu, cetb HTEpHET U npyrue).
OK 04. JIMYHOCTHBIE Pe3yJbTaThbl A0JZKHbI 0TPAXKATH B YACTH: JAucnunimHapubie  (MpeAMeTHbIE) Ppe3yJabTaTbl U JTOJKHbI
O dexTuBHO TPaKIAHCKOI0 BOCIIMTAHMSA: 0TPAKATh:
B3aMMO/JICCTBOBATh | — TOTOBHOCTH  BECTH  COBMecTHyIo jestensHocTs B | IIPO 08. copMMPOBAHHOCTE yMEHMI IUIAHUMPOBAThH M BBIIOJIHATH
¥ paborarh B MHTEpecax rpakJaHCKOro 00IecTBa; XUMHYECKUH HKCIEPUMEHT (TMpeBpallleHusi OPraHMYECKUX BEIIECTB
KOJIJICKTHUBE U — yYMEHUE BSaHMOHeﬁCTBOBaTB C coMaJbHbIMHU | IPM HarpeBaHWM, IIOJYHUCHHC OTHICHA W H3Y4YCHHC Cro CBOﬁCTB,

KOMaHIC

WHCTUTYTaMH B COOTBETCTBHHU C UX (PYHKUIUAMU U HA3HAUCHUEM.
MeTtanpeameTHble pe3yJabTaThl 10JKHbI OTPAXKATh:
Osaanenue YHHBePCAJbHBIMHU KOMMYHUKATUBHBIMU
JeHCTBUSIMH

0) coBMecTHas 1eITeJIbHOCTD:

- MOHUMATh M MCMOJb30BaTh MPEUMYIIECTBA KOMaHIHOU U
UHAUBUAYaIbHON paboOThI;

- MPUHUMATh (S 071 COBMECTHOI JEeITEIILHOCTH,
OpraHM30BBIBATH W  KOOPAMHMPOBATH  JIEUCTBUS 1O €€
JTIOCTHXKCHHIO: COCTABIIATh IUIAH NEUCTBUH, PACTIPECISITh POJIH C

y4€TOM  MHEHHMHA  YYacTHHKOB  OOCYXXIaTb  pe3yJbTaThl
COBMECTHOM PabOTHI.
OsgiajieHue YHHBEPCAJbHBIMHU peryasiTHBHbIMH

KaueCTBEHHbIC PEAKLIMM Ha albAETU]Ibl, KpaXMajl, YKCYCHYIO KUCIOTY;
JIeHaTypamusi OelKOB TpH HArpeBaHUU, I[BETHBIC PEAKIMH OENKOB;
MPOBOJIUTh PEAKIUM HWOHHOTO OOMEHA, OMPEACNATh CpPEeAy BOIHBIX
pacTBOpPOB, KAadeCTBEHHBIE pEAKIMU Ha cyinbdar-, KapOOHAT- H
XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHUS, PEIIaTh SKCIEPUMEHTATbHBIC
3agaun 1o temaMm "Metauibl" u "Hemerannel") B COOTBETCTBUHU C
MpaBUJIaMU TEXHUKHA 0€30MaCHOCTH TPH OOpAIeHUH C BEIIeCTBAMH U
1ab0paTOpHBIM o0opyaoBaHUEM; MPEACTABIATH pe3yabTaThl
XUMHUYECKOTO  DJKCIepuMeHTa B ¢GopMe 3alMucu  ypaBHEHUU
COOTBETCTBYIOIIUX peakuuii U (HOpMyIHpOBaTh BBIBOABI HAa OCHOBE
ATUX PE3yJIbTATOB.
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NeHCTBUAMM:

r) IpUHATHE ceOsl U APYTUX JIOJei:

— NPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX JIOAEH Mpu
aHaJIM3€ PE3yJIbTAaTOB AEATEIbHOCTH;

- npu3HaBaTh CBOE MPaBO U MpaBO JAPYrux JojAed Ha
OIINOKH;

— pa3BHUBATh CIOCOOHOCTh MOHWMATh MHP C TIO3HIHH
JPYroro 4eioBeKa.

OK 07. JInYHOCTHBIE Pe3yJbTAThI I0/LKHBI 0TPAKATH B YACTH: JAucuumiimHapHble  (IpeaIMeTHbIe) Pe3yJbTaTbl W JOJKHBI
CopelicTBOBaThH IKOJIOTHYECKOr0 BOCIIMTAHUS: 0TPakKaTh:
COXpaHEHUIO - c¢(hOpMHUPOBAHHOCTh 9KOJIOTUYECKOU kyiasTypel, | IIP6 01.  chopMUpOBaHHOCTE IPEJCTABICHHNA: O XUMHYECKOH
Oprxca}omeﬁ IIOHMMAHHUE BJIMAHUS COLMAJIBbHO-3KOHOMHUYCCKUX IPOLCCCOB HA COCTaBJIAIOLICH eCTeCTBeHHOHaquOﬁ KapThuHbl MHUpa, POJIN XHUMHU B
Cpensl, COCTOSIHHE MPHUPOAHONH M COLHAIBHOW Cpeabl, OCO3HAHHE | IO3HAHMU SBJIEHUM NPUPOIBI, B (hOpMUPOBAHWH MBIIUICHUS U
pecypcocOepeskeHn | r106aabHOr0 Xapakrepa dKOJIOTUUECKHUX IPOOIIeEM; KyJIbTYphl ~ JUYHOCTH, €€  (yHKUMOHAIBHOM  T'PAMOTHOCTH,
10, IPUMCHATH — IJIaHUPOBAaHUE u OCYIIIECTBJICHUE HeﬁCTBHﬁ B HCO6XOILI/IMOI7I AJid pCHICHUA MNPAKTHUYCCKUX 3adad U I3KOJOTMYCCKHU
3HaHU 00 Oprxcanmeﬁ cpenie Ha OCHOBE 3HaHUA Henef/'[ YCTOﬁHHBOFO 000CHOBAHHOTO OTHOILICHHS K CBOEMY S,HOpOBBIOHHpHpOHHOﬁ cpeac;
N3MEHEHNU Pa3BHTHS YEIOBEUECTBA; ImrPo 10. chopMUPOBAaHHOCTh YMEHHUM COOJIIOAATH MpaBHIIA
KJIUMATa, IPUHLUIIBL | _ AKTHBHOE HEIPUATHE [CHCTBHH, NPHHOCSIMX Bpex | YKOTOTHYCCKH 1[eJeCO00pa3HOro0 TMOBEACHHUS B OBITY M TPYIOBOM
OEpEKITUBOTO OKpY>Kalomeii cpese; JIEATENILHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3JI0POBbSI M OKPY KarOIIEH
IIPOU3BOJICTBA, _ yMeHHe IIPOTHO3HPOBATH He6maronpuaTHele | TPHPO/IHON CPEJIBI; YYUTHIBATE OMACHOCTH BO3JCHCTBHA HA JKUBBIC
3¢)£1)eKTHBH0 SKOJIOTHHEeCKHE TOCIE/ICTBHS MPENPHHHMAEMBIX  JieficTBHii, | OPTAHN3MBI ONPEIC/CHHEIX BEWIECTB, IOHMMAs CMBICIT MOKasaTels
JIECTBOBATH IPEOTBPAILATD HX. MpeAeIbHON JOMYCTUMOM KOHLIEHTPALUU.
BUPE3BBIYANHBIX MeTtanpeaMeTHbIe Pe3yJIbTATHI T0JKHBI 0TPAKATD:
CHUTyaluAaxX OBJageHue YHHBEPCAJILHBIMHI y4eOHbIMH

NMO3HABATEJIbHBIMU JACHCTBUAMM:

B) padora ¢ nH(popmManmeii:

- WCIIOJIb30BaTh CpencTBa MH(POPMAITMOHHBIX "

KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEIIEHUH KOTHUTHUBHBIX,

KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 33]1a4 C COOIOJCHUEM

TpeOOBaHUIN DJPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHUEHBI,

pecypcocOepeKeHrs, TPABOBBIX M ITHYECKUX HOPM, HOPM

UH(POPMALIMOHHOM 0€30MaCHOCTH.
IIK 1.2. - c(OPMUPOBAHHOCTb 3KOJOTUYECKOW KYJbTYphl, TMOHUMAHHUE | - YMETh OCO3HAaBaTh OMACHOCTb BO3JEHCTBHS Ha >KMBBIE OPTraHU3MBbI
ObecnieunBaTh BIIMSIHUSI COLIMAJIbHO-D)KOHOMHYECKUX IPOLIECCOB HA COCTOSIHUE | OMPEACIICHHBIX BEIIECTB, MOHUMAsh CMBICH IOKa3aTelsl MpeAebHOU
0e30MmacHy0 OPUPOJHON M COLMATBHOW CpeAbl, OCO3HAHWE TIJIOOATBHOTO | AOMYCTUMON KOHIIGHTpAllMM, W TOSCHATh Ha IMpUMEpax CHocoObI
OKPY’KaIOIIYIO XapakTepa dKOJOTHIECKUX MPooIeM; YMEHBILICHUS W TPEeNOTBpAIICHUs HMX BpPEIHOTO BO3ACHCTBUS Ha




cpeny. - IUIAaHUPOBAHUE W OCYILIECTBJIEHUE NEHCTBUM B OKPYKAIOIIECH | OpraHu3M YeJIOBEKa.

cpelne Ha OCHOBE 3HAaHMs Leled YCTOMYMBOIO pa3BUTHUSA

YEJIOBEUYECTBA,
K 3.2 0a3oBbIe HCCIIEIOBATENBCKUE JEACTBUSA KakK 9acTh | - yMETh COONIIOaTh TIpaBWJIa OKOJOTHYECKH I1€1eco00pa3Horo
[TponaranupoBarh | MO3HABaTENbHBIX YHUBEPCAIbHBIX YYEOHBIX JCHCTBUIN: BIAACTH | MOBEJCHUS B OBITY M TPYIOBOM NIEATEIHHOCTH B LENSIX COXPAHEHUS

3JI0pPOBEII 00pa3
KHU3HA

OCHOBaMH MCTOJI0B HAYYHOT'O IMO3HAHUA BCIICCTB U XUMUYCCKUX
peaKIuii;

— ¢dopmynupoBaTh  LEeAM W 33Jauyd  HCCIEIOBaHUS,
UCIIOJIb30BATh MOCTaBIICHHBIC u CaMOCTOSITEITLHO
chOpMyJIUpPOBaHHBIE BOMPOCHl B  KAueCTBE HHCTPyMEHTa
IIO3HAHUA U OCHOBBI JIs1 q)OpMI/IpOBaHI/IFI THUIIOTE3bI 11O IIPOBCPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYXKICHMIA;

— BIAJETh HABBIKAMH CaMOCTOSTEIBHOIO IUIAHUPOBAHUSA U
MMPOBCACHUA YYCHUYCCKHUX OSKCICPUMCHTOB, COBCPHICHCTBOBATH
yMEHHsS HaOIoJaTh 3a XOJIOM IMpoLecca, CaMOCTOSITEIBHO
MIPOTHO3MPOBATH €r0 Pe3yJsbTaT, (hOPMYyIHPOBATH OOOOIICHHS U
BBIBO/IBI OTHOCUTEIILHO JIOCTOBEPHOCTHU pE3yNIbTaToOB
UCCIICIOBAHMSI,  COCTaBJIATH  OOOCHOBAaHHBIH  OTYET O
pojieNlaHHOoM paboTe.

CBOEr0 3J0pOBbsI U OKPYXKAKOIIEW IPUPOAHOW CpEIbl; YYUTHIBATh
OIACHOCTb BO3JCHCTBUS Ha JKUBBIE OPraHU3MBl ONPEICIICHHBIX
BCIICCTB, IIOHHMMAasA CMBICJI II0Ka3aTCiid HpCIICHLHOfI [[OHyCTHMOfI
KOHLIEHTPAaLNU;




2. CTPYKTYPA n COJAEP)KAHUE OBIJ_[EOBPA3OBATEJII>HOI71
JUCIHHUIIIINHBI
2.1. O0beM qUCHUIIMHBI M BUAbI y4eOHO padoThI

Tabmuna 2 — O6beM U BUbI padoT 10 00111e00pa30BaTEIbHON AUCIUIIIIHE

Bua yueOHoii padoThI O0bem B yacax
OBBEM OBPA3OBATEJBLHOM MPOI'PAMMBI TMCIIATLIAHBI: 136
- TeopeTHYeCcKoe 00yueHune 40
B T.U.

npodecCHOHATLHO-OPHEHTUPOBAHHOE COJIEpKaHKe (TPaKTHUECKasi MOATOTOBKA) 8
- IpaKTHYeCKHe 3aHATHS 78
B T.U.

po(hecCHOHATTLHO-OPUEHTUPOBAHHOE COICPKaHNE (IPAKTHYECKasl TOATOTOBKA) 20
- IPOMEKXYTOYHAS aTTeCTANMS 18
B TOM YHCJIE:

KOHCYJIbTAI[UU 12
5K3aMEH 6




2.2. TeMaTHYeCKHUH IJIAH U COAEPKAHNE YUeOHON TUCHUNIMHBI
Tabnuna 2 — TeMaTuyeckuil mjiaH JUCHUILIMHBI

KosinuecTBO ayIMTOPHBIX YaCOB

Bcero B T.4. B Ipog.
HaumeHnoBaHue pa3ae/ioB U TeM TeopeTH4. NpaKTH4.
OpHeHTHp-e
o0yueHue 3aHATHS
o0yueHue
PA3JIEJI 1. OCHOBBI CTPOEHMS BEIHLIECTBA 8 1 4 4
Tema 1.1. CTpoeHre aTOMOB XMMHUYECKUX 2JIEMEHTOB U MPUPOJA XUMUYECKOU CBS3HU 4 - 2 2
Tema 1.2. Tlepuoguyeckuii 3akoH u Tadauna .M. Menneneena 4 1 2 2
PA3JAEJ 2. XUMHNYECKHUE PEAKIIUA 12 6 4 8
Tema 2.1. Tunbsl XUMHUYECKUX peaKuil 6 3 2 4
Tema 2.2. DICKTPOIUTHYECKAS TUCCOIUAIINS U HOHHBIN OOMEH 6 3 2 4
PA3JIEJ 3. CTPOEHUE U CBOMCTBA HEOPTAHMYECKHUX BEIIIECTB 20 7 6 14
Tema 3.1. Knaccudukaimsi, HOMEHKJIATypa U CTPOSHUE HEOPTaHUYECKHUX BEIECTB 6 1 2 4
Tema 3.2. DU3NKO-XMMUYECKUE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB 10 4 2 8
Tema 3.3. [Ipon3BoACTBO HEOPraHUUYECKUX BEIIECTB. 3HAUCHHUE U IPUMEHEHUE B OBITY U Ha 4 2 2 2
IPOU3BOJICTBE
PA3JIEJ 4. CTPOEHUE U CBOMCTBA OPTAHMYECKHNX BEIIIECTB 32 10 14 20
Tema 4.1. Knaccudukarysi, CTpoeHHE M HOMEHKJIATypa OPraHUueCcKUX BELIECTB 12 2 4 8
Tema 4.2. CBolicTBa OpPraHN4eCKUX COETMHEHUIN 16 5 8 8
Tema 4.3. Oprannyeckue BeIIecTBa B )KU3HEASATEILHOCTH YenoBeka. [I[pon3BoacTBO 1 6 3 2 4
MIPUMEHEHNE OPraHUYECKUX BEUIECTB B MPOMBIIIIEHHOCTH
PA3JAEJ 5. KHHETUYECKUE U TEPMOANHAMUYECKHUE 3AKOHOMEPHOCTHU 8 4 2 6
MNPOTEKAHUA XUMHWUYECKHNX PEAKITMIA
Tema 5.1. Kunernueckue 1 TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMUYECKUX 8 4 2 6
peakuuii. PaBHOBECHME XMMHUUECKUX PEAKIIUI
PA3JIEJ 6. JMCIIEPCHBIE CUCTEMbI 6 3 2 4
Tema 6.1. JlucniepcHble cuCTEMbI M (DAKTOPBI UX YCTOMUHUBOCTH 4 2 2 2
Tema 6.2. VcciienoBanrue CBOWCTB TUCIIEPCHBIX CUCTEM JUTSl X WISHTU(DUKAIIUN 2 1 - 2
PA3JEJI 7. KAUECTBEHHBIE PEAKIIUU OBHAPY XEHUS HEOPTAHUYECKUX U 6 1 2 4
OPTAHNWYECKHUX BEHIECTB
Tema 7.1. OOHapy>keHUE HEOPraHUYECKMX KATHOHOB U aHUOHOB U OPraHUYECKHUX BEIIECTB 6 1 2 4
OTJIENbHBIX KJIACCOB C UCIIOJIb30BAHUEM KAUECTBEHHBIX pPEAaKLIUN
PA3JIEJI 8. XUMUS B BBITY U ITPOU3BOJICTBEHHOM JESTEJBHOCTHU 4 2 - 4
YEJIOBEKA
Tema 8.1.XuMus B ObITY ¥ MPOM3BOJCTBEHHOMN JACATEIHHOCTH YEJIOBEKA 4 2 - 4
PA3JIEJ 9. UCCJIEJOBAHUE U XUMHWYECKWH AHAJIN3 OFBEKTOB 20 10 6 14
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BUOCPEPHI

Tema 9.1. OcHOBBI 1a00paTOPHOHN MPAKTUKH B TPO(HECCHOHATBLHBIX JTA00OPATOPHSIX 2 1 - 2
Tema 9.2. Xumuyeckuii aHasu3 Ipo0 BOJIBI 4 2 2 2
Tema 9.3. XuMnueckuii KOHTPOJIb Ka4€CTBa MPOJYKTOB MUTAHUS 4 2 2 2
Tema 9.4. Xumuyeckuii aHamu3 npo0 MOYBBI 4 2 2 2
Tema 9.5. VccienoBanue 00beKTOB 6rochepbl 6 3 - 6
KoncyabTanuu 12 - - -
IK3aMeH 6 - - -
BCEI'O 136 28 40 78
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Tabnuma 3 — ConepkaHue TUCIUTUTMHBI

HaumenoBanue Conep:xkanue (0CHOBHOE M PO eccHOHAIBbHO-OPHUEHTHPOBAHHOE), JIA00PATOPHbIE U O0bem | DopMupyemblie
pa3/iesioB M TeM NpPaKTHYeCKHe 3aHATHS, IPUKJIAJAHOI MO1YJIb 4acoB KOMIIeTEHIIUH
1 2 3 4

PA3JIEJI 1. OCHOBBI CTPOEHUS BEHIECTBA 8
Tema 1.1. Conep:kanue 4 OK 01
CrpoeHue aToMOB 1. CoBpeMeHHasi MO/IeJIb CTPOCHHSI aTOMA. 2
XMMHYECKHUX OnexkTpoHHas KoHurypauus aroma. Knaccudukanus XMMHUYECKHX 3JIEMEHTOB (S-, p-, d-37€MEHTHI).
DJIEMEHTOB M IIpUpoaa | BaneHTHbIe JJICKTPOHBI. BaneHTHOCTS. ONEeKTpOHHas  NpPUPOAA  XUMHUYECKOU CBSI3H.
XMMHYECKOH CBSI3U DNeKTpOOTpULIaTENbHOCTh. KoOBaneHTHast CBA3b, €€ Pa3HOBUJHOCTH M MEXaHH3Mbl 00pa30BaHUS

(oOMeHHBIN U JOHOpHO-akienTopHbii). MoHHas cBsi3b. Metaimudeckas cBs3b. BomopoaHas CBs3b.

MexmonekyisipHble B3auMojeicTBus. M30Tonbl, OCHOBHOE U BO30YXJAEHHOE COCTOSHHE aroMma,

ruOpHIM3aIysi aTOMHBIX OpOUTAJIEH.

B T.Y. IPAKTHYECKHE 3aHATHS 2

113 Nel. Pemienue npakTH4YeCKHMX 32JaHNH HA COCTaBJIEHHE 3JIEKTPOHHO-Tpaduueckux Gpopmy.a 2

2JIeMEHTOB 1—4 mepuonoB, JIEKTPOHHBIX (OPMYJ MOJIEKYJ] M OIpeleleHHE Tula CBA3U. PerieHue

3aJaHUil Ha MHCIIOJNb30BAHME XMMMUYECKOM CHUMBOJIMKM W HAa3BaHUN COEIMHEHUN 110 HOMEHKIAType

ME¥KJIYHApOAHOTO COK3a TEOPETHYECKOM M NPUKIAJHOW XWMHUU W TPUBHUAIBHBIX HA3BaHWM IS

COCTaBJIEHUS] XUMUYECKUX (POPMYJ ABYXaTOMHBIX COETUHEHUN (OKCUIOB, CyIb(UI0B, THIPUIOB U T.II.)

U IPYTUX HEOPraHMYECKUX COSIMHEHHUH OT/I€IbHBIX KJIACCOB.
Tema 1.2. Coaep:xanue 4 OK 01,
Ilepuognueckuii 3akoH | 2. Tlepuoamyeckasi cucremMa xumuueckux 3jiemMeHToB JI.U. MeHeseeBa. 2 OK 02
u tabnuna J1.1. ®uznueckuit cmeica Ilepuoguueckoro 3akona .M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB K 1.2
Menneneena XUMHYECKHX JJIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX M CIOXKHBIX BEUIECTB B COOTBETCTBHUH C

MIOJIO)KEHUEM XMMMUECKOro 3yeMeHTa B llepmonnueckoil cucreme. MHpOBO33pEHUECKOE M HAy4YHOE

3HaueHue [lepunoauueckoro 3akona /I.M1. Menneneena. [lpornossr [I.11. MenneneeBa. OTKpbITHE HOBBIX

XMMHYECKHX DJIEMEHTOB.

B T.4. NIPAKTHYeCKHe 3aHATHS 2

I3 Ne2. PemieHne NpaKTHKO-OPHEHTHPOBAHHBIX TEOPETHYECCKUX 3aJaHUI 2 (1%)!

Ha XapaKTCpu3anur XUMHUYCCKHUX OJIEMCHTOB «MCTAIMYCCKUC / HeMeTaJUIM4ecKue CBOﬁCTB&»,
QJICKTPOOTPULATCIIBHOCTE U CPOACTBO K IJBJICKTPOHY XHUMHYCCKUX IJJICMCHTOB B COOTBCTCTBUC C HUX
OJICKTPOHHBIM CTPOCHHUEM H IIOJIOKCHUEM B H@pHO)IPI‘—IGCKOﬁ CHCTEMEC XUMHUYECCKHUX DJJICMCHTOB JII/I
MenpaeneeBa». Pelienue PACUCTHBIX 3aJa4 Ha HAXOKIACHHUC OTHOCUTEIbHOM MOJ'ICKy.TISIpHOﬁ MaccChI.
Onpez[eneHI/Ie MacCcoBO1 JOJIM XHMHUYCCKUX DOJICMCHTOB B CJIIOKHOM BCIIICCTBE. COCTaB, CTPOCHHEC

MOJIEKY!L.

! TIpoheccHOHANBHO-OPHEHTUPOBAHHOE COIEPIKAHIE
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PA3JIEJ 2. XUMMNYECKHUE PEAKIIUU

12

Tema 2.1. Tumesr
XUMHYECKUX PEAKIUI

Conep:kanue

=)

3.  Kuaaccupukanusi ¥ THIIBI XMMUYECKHX PeaKIMil ¢ y4acTHEM HEOPraHUYeCKMX BellecTB.
KonuuectBeHHble oTHOIIEHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHUU M PacueThl IO
YpaBHEHUSM XUMHUYECKUX peakiui. Moiab Kak eIuHMIa KOJIMYecTBa BellecTBa. MossipHas macca.
3aKOHBI COXpaHEHHUS MAacChl U PHEPruu. 3aKoH ABoraapo. MoysipHbIE 00beM Ta30B. OTHOCUTEIbHAS
MJIOTHOCTH Ta30B. Peakium KOMILIEKCOOOpa30BaHus C yYaCTUEM HEOPraHUYECKUX BELIECTB (Ha mpuMepe
TUAPOKCOKOMILJICKCOB IIMHKA U aJTFOMUHUS).

B T.Y. IPAKTUYCCKHUEC 3aHATUA

113 Ne3. CocrapiieHue ypaBHeHUil peakluil coeIMHEHUsI, Pa3J10KeHHs, 3aMellleHsl, 00MeHa.
VYpaBHEeHHMsT ~ peakuMii  TOpPEHUs, MOHHOTO OOMEHa, OKHCICHHMsSI-BOCCTaHOBJIeHMs.  Pacuer
KOJIMUECTBEHHBIX XapaKTEPUCTHK UCXOTHBIX BEIIECTB U MPOIYKTOB peakuu. Pacyer Konmn4ecTBEHHbBIX
XapaKTePUCTHK IPOJYKTa PEAKIMU COCJAMHCHUS, €CIM OJHO W3 BEHISCTB JaHO B H30OBITKE W/HIU
CoJIepKUT mpuMecu. Pacuer MaccoBoil niim 00bEMHOM 10K BBIXO/A MPOIYKTa PEaKIIMU COSAUHEHUS OT
TEOPETUYECKH BO3MOXKHOI0. PacueT 00beMHBIX OTHOILIEHUH ra3oB. Pacuer macchl (00beM, KOJIMUECTBO
BEIIECTBA) MPOAYKTa pPEaklMH, €CIU OJHO M3 BELIECTB JAaHO B BHUJAE PACTBOpa C OMpEIEesICHHOU
MAaCCOBOM J10JIEl PACTBOPEHHOT'O BEILIECTBA.

I13 Ne4. Pemienne ypaBHeHUH OKHCICHHA-BOCCTAHOBJICHHS.

Crenenp okucienusa. OKHUCIUTEIL U BOCCTAHOBUTENL. OKUCIUTEILHO-BOCCTAHOBUTEILHEIE p€akuu B
IIPUPOZE, IPOU3BOJICTBEHHBIX MpoOLECCaX M IKUZHEACITEIBHOCTH OpPraHu3MoB. OKHCIHUTENBHO-
BOCCTAaHOBHUTEIILHBIN IoTeHIal CpC€abl. Cocrasnenune u YpPaBHHUBAHUC OKHCINTCIIbHO-
BOCCTAHOBUTEJIBHBIX PEAaKUUH METOJOM 3JIeKTpOHHOro OamaHca. TuNUYHbIE HEOpraHUYECKHe
OKHCIIUTEIN ¥ BOCCTAHOBUTENIU. DIIEKTPOJIU3 PACTBOPOB U PACILIABOB COJIEH.

2(1%)

OK 01
OK 02,
OK 02
K 1.2

Tema 2.2.
DIEeKTPOTUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

Coaep:xanue

(=)

4. Teopus dJIeKTPOJUTHYECKON JUcconnannu. Peaknuu noHHoro oomena.

CocraBrneHre peaklnii HMOHHOTO OOMEHa MyTEeM COCTAaBJICHHS WX TMOJHBIX M COKPAIEHHBIX HOHHBIX
ypaBHeHUW. [maponus coneil. 3Ha4YeHWE THAPOIM3a B OHOJOTHMYECKMX OOMEHHBIX IpoIleccax.
[IpuMeHeHue ruapoIn3a B IPOMBIIUIEHHOCTH.

B T.4. IPAKTHYECCKHUE 3AHATHUSA

I13 NeS. Pemienue 3a1a4 Ha COCTaBJIeHHE PeaKIMid HOHHOT0 00MeHa
MyTEM COCTABJICHUS UX IMOJHBIX M COKpPALIEHHBIX MOHHBIX YpaBHEeHUI. PellleHue 3aay Ha cocTaBiIeHUE
MOJIEKYJISIPHBIX M HOHHBIX YPABHEHUI TMAPOJIN3a, ONIPEICIICHUE CTEIEHU THAPOIIN3a.

IT3 Ne6. Peakuuu rugposusa
WccnenoBanue cpeapl pacTBOPOB COJIeH, 0Opa30BaHHBIX CHJIBHBIMH U CIA0BIMU TIPOTOJIUTAMH, M UX

peakuuii ¢ pacTBOpPaMHU IIEJIOYU M KapOoHaTa HaTpusi. CocTaBlIeHHE peakluii THAPOIIN3a COJICH.

2(1%)

OK 01,
OK 02
K 1.2

PA3JIEJI 3. CTPOEHME MU CBOMCTBA HEOPTAHUYECKHX BEIIIECTB

20

Tema 3.1.

\ Conep:xanue

OK 01,

14




Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHUE
HEOPraHUYECKUX
BEIIIECTB

5. Kuaaccudukanusi, HOMEHKJIATYPa U CTPOEHHE HEOPTraAaHUYECKHUX BellecTB

[Ipenqmer HeopraHuuecko XuMmuH. B3auMocBs3b HeopraHuyeckux BemecTB. Kiaccuduxanms
HeopraHuyeckux BeecTB. IIpocTeie u ciiokHble BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BELIECTB
(oKcHabl, TUIPOKCHUIBI, KUCIOTHI, coin). HomeHknatypa u Ha3BaHUE HEOPraHMYECKUX BEIIECTB UCXOMS
U3 UX XUMHUUYECKOH (hOpMyJIbl MM COCTABIEHUE XUMHUUECKOW (hOpMyJIbl MCXOJS U3 Ha3BaHUS BEIECTBA
[I0 MEXIYHAapOJHOM WIM TPUBHAIBHOM HOMEHKIAType. MEXMONIEKyIsIpHbIE B3aUMOACUCTBUS.
Kpucramnoruaparsl. ArperatHsle cOCTOsHUS BemiecTBa. Kpucrtaminyeckue u amopgHbE BEIECTBa.
TUnbl KpUCTAIIIMYECKUX PELIETOK (aTOMHAas, MOJEKYJIApHasi, UOHHAs, METAUIMYECcKas). 3aBUCUMOCTh
(Gu3n4ecKux CBOMCTB BEIIECTBA OT THUIMA KpHUCTAIM4ecKoM pemerku. IlpuunHel MHOrooOpaszus
BeulecTB. COBpEMEHHBIE IPENCTABICHUSI O CTPOEHHM TBEPABIX, XUAKUX U Ia3000pa3HbIX BELIECTB.
Kujkne KpucTauibl.

B T.Y. IPAKTUYCCKHUEC 3aHATUS

I13 Ne7. Pemienue 3agay Ha pacyeT MacCOBOM /J0JIM XMMHUYECKOr0 3JjieMeHTa (coequHeHHs) B
MoOJIeKYJIe

Pemenune npakTHueckWx 3amaHUN 1O KiIaccH(UKAIMKM, HOMEHKIATYype W XHUMHUYECKHM (opMyiam
HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB (Ha3bIBaTh U COCTABISATH (DOPMYJIBI XMMHUYECKUX
BEIIECTB, OMNpPENENATh NPUHAMISKHOCTE K Kiaccy). [louck WHpOpManmmu 1O Ha3BaHUSM,
uaeHTUGUKaATOpaM, CTPYKTYPHBIM hopMyJiaM.

2 (1%)

I13 Ne§8. IMosryuyeHue U aHAIU3 CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYeCKUX BellecTB.
[Tosryuenue u cBoiictBa Bojopona. [lonmydenne m cBoiicTBa OKCHIOB (OKCHIA Mar"us, OKCUAA Xpoma
(I1I), oxcuna nuuka). [lonydyeHue u ucciieJoBaHUE CBOMCTB OCHOBaHMM, KMCIIOT, COJIEH.

OK 02
K 1.2

Tema 3.2. dusuko-
XUMHYECKHE CBOCTBA
HEOPraHUYECKHX
BEIICCTB

Coaep:xanue

10

6. Metanabl. XuMHYecKkHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKUX BellecTB

OO0ume GusnuecKkue U XMMHUYECKHE CBOMCTBAa MeTaylioB. CriocoObl MoMydyeHusl. 3HaueHHue METaJIOB U
HEMETAJUIOB B IPUPOJE M KU3HEIEATEIBHOCTH 4YeJIOBEKa M OpraHu3MoB. Koppos3us MeTaiioB: BHIBI
KOPPO3HH, CIIOCOOBI 3aIlUTHl METAIOB OT Koppo3uu. Hemeramsl. O0mmue Gpusndeckue U XMMUYECKHe
cBoiictBa HemerayuioB. TumnuyHsle cBoiictBa MetawwioB IY— YII rpynn. Krnaccuduxamus u
HOMEHKJIaTypa COeJMHEHUN HeMmeTamioB. KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B mpupoae. OKCuuabl,
TUAPOKCHUBI, KHCJIOTBI, COJM M JAp. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB IIPOCTBIX BELIECTB,
BOJOPOJHBIX COCIMHEHUMN, BBICIIMX OKCHUJIOB U THAPOKCHJIOB.

B T.Y. IPAKTHYECCKHUE 3AHATHUSA

IT3 Ne9. CocraBieHne ypaBHeHHIl XHMHYECKHX PeaKIHH € Y4YacTHeM IPOCTBIX M CJIOKHBIX
HCOPraHU4YE€CKMX BeE€HIECTB: OKCHJIOB MCETAJIJIOB, HEMCTAIZIOB H aM(l)OTepHI)IX 9JICMCHTOB,
HEOPraHMYECKUX KHUCIIOT, OCHOBAaHMM ¥ aMQOTEpHBIX T'HIPOKCHUIOB, HEOPTaHUYECKUX COJIeH,
XapaKTepU3YIOIIUX UX CBOICTBA.

2 (1%)?

OK 01
OK 02,
OK 02,
K 1.2

2 [Ipo¢heccHOHANTBHO-OPUEHTHPOBAHHOE COIEPIKAHNE
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13 Ne10. HUccaenoBanue puznvecKux 1 XMMUYECKHUX CBOMCTB METAJLJIOB.
JlabopaTopnast pabora «CBoiicTBa MeTauioB». PelleHne SKCIEepUMEHTAIBHBIX 3aJlad 0 CBOMCTBaM
XMMHYECKHM CBOMCTBAM METAJUIOB, IO PACIIO3HABAHUIO U MOJIYUYEHHUIO COSIMHEHUIN METaJLIOB.

I13 Nell. Pemienne NPaKkTHUKO-OPHEHTHPOBAHHBIX TeOPeTHYECKHX 3a/JlaHUii HA CBOWCTBA H 2(1%)

NOJIy4YeHHe HeOPraHNYeCKMX BelleCTB.

13 Nel12. UccaenoBanue pu3nvecKux U XMMUYECKHUX CBOMCTB HEMETAJLJIOB. 2

Jlabopatopnast pabora «CBolcTBa HEMETa/UIOB». PereHue 3KCnepuMEeHTAIbHBIX 337a4 M0 CBOWCTBaM

XMMHUYECKHM CBOMCTBAM HEMETAJUIOB, [10 PACIIO3HABAHUIO U MTOJYUYCHHUIO COEJMHEHUN HEMETAJLIOB.
Tema 3.3. Copnepxanue 4 OK 01
[IpousBoacTBO 7. OOmmue nmpeacTaBjJeHUsi 0 NPOMbILLIEHHBIX CIIOCO0AX MOJY4YeHUs] XHMHYECKHUX BellecTB 2(1%) OK 02
HEOPraHUYECKHUX (Ha TpuMepe IMPOU3BOJACTBA aMMHAKa, CEPHOM KHUCIOThI). YepHass W LBETHAs MeETaJLTyprusl. OK 04,
BEILIECTB. 3HAUCHHUE U [TpakTHyeckoe MpUMEHEHUE IEKTPOIIN3a )1 NOTYUECHHUs IET0YHbIX, IIE€I0YHO3EMENIbHBIX METAIJIOB U OK 02,
IpUMEHEHHE B ObITY U Ha| aymomMuHuUs. CTEKIIO M CHIIMKATHAs IPOMBINUICHHOCTh. [IpodieMa 0TX0/10B M MOOOYHBIX MPOAYKTOB. K 1.2
IPOM3BOJICTBE B T.4. IPAKTHYeCKHE 3aHATHSA 2

I13 Ne13. PemieHue NpakTHKO-OPHEHTHPOBAHHBIX 3aJaHUI O POJIM HEOPraHMYeCKOM XMMHHU B 2 (1%)

Pa3BUTHH MeANIHHBI
PA3JEJI 4. CTPOEHHUE 1 CBOMCTBA OPTAHMYECKHNX BEIIECTB 34
Tema 4.1. Copnepxanue 12 OK 01,
Knaccugukanus, 8. B3aumocBsi3b HEOPraHMYECKUX H OPTaHHYECKHX BelIeCTB. 2 OK 02
CTpOEHHE U [TpenmeT opraHudeckoil XMMHUHU. XUMUYECKOE CTPOCHUE KaK MOPSAJOK COEAMHEHUS aTOMOB B MOJIEKYJIE
HOMEHKJIATypa COIVIACHO HX BaJEHTHOCTH. OCHOBHBIE IOJOXEHHS TEOPUU XUMHUYECKOIO CTPOCHHS OPraHMUYECKUX
OPraHMYCCKUX BEUICCTB | coenuHeHud A.M. bytnepoBa. YriepoAHblil CKEJIET OpPraHMYeCKONM MOJIEKYJBl. MOJIEKYJIsIpHBIE U

CTPYKTYpHBbIE (pa3BepHYThIE, COKpAILLICHHbIE) XUMUYECKHE (OPMYIIBI.

9. 3aBHCHMMOCTb CBOMCTB BellleCTB OT XHMHYECKOI0 CTPOEHHUSI MOJIEKY.I. 2

N3omepust u u3oMepsl (CTpYKTypHasi, reoMeTprueckas (Iuc-Tpanc-u3omepus). KpaTHOCTh XUMUYECKOit

cBs3u. [lonsTHe o ¢pyHkMoHanbHOU rpynme. [IpuHIMIbI KIaccu@UKauyl OpraHuYecKuX COeIUHEHUH.

MexnyHapoaHasi HOMEHKJIaTypa ¥ IPUHIMIIBI HOMEHKJIATYPbl OPTaHUUECKUX COSAMHEHHH.

B T.4. NIPAKTHYeCKHe 3aHATHS 8

I13 Ne14. HomeHk1aTypa OpraHn4ecKuX COeJHHEHHMI OTAeJbHBIX KJIAcCOB 2

(HachlllleHHbIE, HEHACBIIIEHHbIE U apOMATUYECKUE YTJIEBOJOPOJbI, CHHUPTHL, (PEHONBI, aIbJErHIbl,

KETOHBI, KapOOHOBBIE KUCIOTHI U Jp.) CocTaBieHHEe MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (GopmMyl

OpraHMYECKHUX BEIIECTB OTIEJIbHBIX KJIACCOB, HCHOJB3yS MX Ha3BaHUS IO CHUCTEMATUYECKOU

HOMEHKJIATYPE.

I13 Nel5. M3rotoBiieHue Mojeseil MOJIeKYJI AJTKHHOB, HX H30MepPOB 2

IT3 Ne16. Pacuersl mpocreiimeii (pOpMyJibl OPraHMYecKOW MOJIEKYJIbl, HCXOAsl U3 3JIeMEHTHOI0 2

cocraBa

113 Nel17. TlonnyyeHHe MeTaHA M U3Y4YeHHE €ro CBOMCTB: 2
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TOPEHHsI, OTHOIIICHHsI K OpOMHO BOJIE M paCTBOPY NepMaHTaHara kanus. Jlaboparopras pabota

Tema 4.2. CBoiicTBa Conep:kanue 16 OK 01
OPraHU4YeCKHUX 10. ®Du3MKO-XMMHYECKHE CBOMCTBA OPraHUYeCKHX COeJUHEHNH OT/IeJIbHBIX KJIACCOB. 2 OK 02
COCMHEHMI OCOOCHHOCTH Kiaccu(UKalM U HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTMUYECKUH Pl U o0Ias OK 04,

dbopmyia; uzomepus; Gu3NIECKre CBONCTBA; XMMUYECKUE CBOMCTBA; CITIOCOOBI MTOTYYCHHUSI. OK 02

11. IlpeaesabHble, HenpeaeabHbIe, APOMATHYECKHE YIJIEBOIOPOIbI. 2

['opeHne mMeTaHa Kak OJWH M3 OCHOBHBIX MCTOYHHKOB TEIUIA B IIPOMBIIUICHHOCTH U ObITy. CBOICTBa

MPUPOJHBIX YTIEBOAOPOA0OB, HAXO0XKIEHHUE B IPUPOJIE U TPUMEHEHUE AIKAHOB;

["openue aneTusieHa Kak MICTOYHUK BBICOKOTEMIIEPATYPHOTO TJIaMEHU JJIl CBAPKH M PE3KU METAJUIOB;

12. Kwucgaopoacoaep:xamme coeJUHEHUsI. A30TcoAep:Kaliue coenHeHust 2

(ctupThl W (EHOINIBI, KapOOHOBBIC KHCIOTHI M 3(DHUPBI, anbJCTHABI W KETOHBI, JKUPBI, YTJICBOJBI).

[TpakTHyeckoe MPUMEHEHHE STUICHIVIMKONS, ThuiepuHa, ¢(enona. I[lpumenenune Qopmanbaeruna,

aneTaIbICTU/a, YKCYCHOW KUCIOThL. MbllIa KaK COJIU BBICIINX KapOOHOBBIX KUCIOT. MoMoIIue CBOMCTBA

MbLJIa. AAMHUHBI B AMUHOKHUCIIOTBI, OCIKH.

13. Knaccudukauus u 0cO0eHHOCTH OPTraHUYeCKUX PeaKkuuid. 2

Peakuuonnsie neHTpsl. Pagukanel. [lepBoHavyaibHble TOHATHS O THHAX U MEXaHU3MAaX OPraHUYECKUX

pEaKLIHIA.

B T.Y. IPAKTHYECKHE 3aAHATHSA 8

I13 Nel8. ITosyyeHue 3TUIIEeHA JeruapaTanueii I THI0BOI0 CIMPTA. 2

JlaboparopHas pabota B3aumopeiicTBue sTuineHa ¢ OpOMHOI BOJIOH, PacTBOPOM MEepMaHTaHATa KaJUs.

CpaBHEHHME IUIAMEHM STHJICHA C TUIAaMEHEM TMpeeibHBIX YTIEBOJAOPOAOB (MEeTaHa, MpomnaH-0yTaHOBOH

CMECH )»

IT3 Ne19. CocraBiieHne peaknuii NPHCOEIMHEHHS] W OKHCJICHUSI Ha NMpuMepe 3TWieHa. Pemenne 2

pacyeTHBIX 3a/1a4

C UCIOJIb30BAaHUEM IIJIOTHOCTH I'a30B IO BOJIOPOY U BO3AYXY.

I13 Ne20. IlpoBeneHue XUMHYECKUX PeaKIUil ¢ AHUJIMHOM U TJIMIUHOM 2

JlaboparopHas pabora «OOpa3oBanue colneil anunuHa. bpomupoBanne anwimHa. OOpa3oBaHue coleit

rmiHa. [loydenne MeTHON conv TMIHaY. Pelenne sKCrepuMeHTaTbHbBIX 3a/1a4.

IT3 Ne21. Pemienne pacyeTHbIX 33/1a4 [0 YPABHEHUSIM PeaKUuil ¢ y4acTHEeM OpPraHHYecKHX 2

BelleCTB.

Pemienne nenouek npeBpalleHuii Ha TEHETHYECKYIO CBSI3b MEX/y KJIaCCaMHM OPTraHUYECKUX COCIMHEHUI

C COCTaBJIICHMEM HAa3BAHWM OPraHMYECKUX COCAMHEHUH N0 TPUBHAIBHOM WIH MEXKIyHApOIHOU

CHUCTEMATUYECKOM HOMEHKJIATYP.
Tema 4.3. Conep:xanue 6 OK 01
Oprannyeckue Bemectsa | 14. buoopranmyeckue coexmHeHH. 2 (1%) OK 02
B JKM3HEIESITEIIbHOCTH [Ipumenenue u Guogoruyeckast poyib yrieBojoB. OKUCIEHNE YTIEBOAOB — UCTOYHUK SHEPTHH JKUBBIX OK 04,
YEJI0BEKA. opranuzMoB. OO6sacTu npuUMEHEHHs aMHHOKUCIOT. IlpeBpamieHus OelKOB NHIIM B OpPraHU3ME. OK 02,
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[TpousBoAcCTBO U
HPUMEHEHNUE
OpPraHUYECKUX BEIIECTB
B HpOMBILHJIeHHOCTI/I

buonornueckne ¢yHkuumu OenkoB. buomorndeckue (GyHKIUHM XUpoOB. Poiab opraHnyeckod XUMUU B
pemeHny npoosieM numeBor Oe3omnacHocTH. HykienHoBble KUCIOTHL: cocTaB M cTpoeHue. CtpoeHue
HykiaeotuaoB. CoctaB HykienHoBbiX kucior (JAHK, PHK). Ponp HyKIE€MHOBBIX KHCIOT B
YKU3ZHEJEATSIILHOCTH OPTaHU3MOB. PONb OpraHWuYecKkoil XMMHH B PEIICHUU MPOOJIEM 3HEPTreTUUYCCKOM
0e30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, CO3JJaHUH HOBBIX MAaTEpUAIOB, HOBBIX MCTOUYHHUKOB SHEPTUU
(asibTepHATUBHBIE MCTOYHUKM dSHEprum). ONacHOCTh, BO3JACHCTBUS Ha JKUBbIE OPraHU3MbI
OpPraHMYECKUX BEIIECTB OTACIBHBIX KIJIACCOB (YIJIEBOIOPOAbI, CIHUPTHI, (PEHOINBI, XJIOPOPraHUYECKUE
MIPOU3BOJIHBIC, ATBACTU/IBI U JIP.), CMBICII ITOKA3aTeJsl MPEEIbHO IOMYCTUMOM KOHIICHTPALIUH

B T.4. IPAKTHYCCKHE 3AHATHUSA

N

113 Ne22. UnenTuuranuss OpraHudecKux coeJUHHEHUH OTIeIbHbIX KJIACCOB
(Ha IpuUMepe aNbJCTHI0B, KpaxMaia, YKCyCHONW KHCIIOTHI) C MCIOJIb30BAHUEM UX (PU3UKO-XHMHYECKUX
CBOMCTB M XapaKTEePHBIX KAaUECTBCHHBIX PEaKIUi. PelleHue nmpakTUKO-OPUEHTUPOBAHHBIX 33JIaHUN IO
COCTABJICHUIO XUMHUYCCKUX pCaKHI/If/'I, OTpancanme XI/IMI/I‘-IGCKYIO AKTUBHOCTBH OpFaHI/I‘IeCKI/IX
COCIMHCHUH B PA3JIMYHBIX cpefax (MPUPOTHBIX, OMOJOTHUYECKUX, TEXHOTEHHBIX ).

I13 Ne23. Jlenatypauus G6eska npu HarpeBanuu. l{BeTnble peakuuu 6e1koB.
Bo3HUKHOBEHHE aHAMTHUYECKOTO CHTHAjda ¢ TOYKU 3PEHHS] XMMHYECKHX MPOIECCOB MPU MPOTEKAHUU
KaueCTBCHHOW PEAKIINH, MO3BOJISIFOIICH HACHTH(DUIIMPOBATH MPEIJIOKEHHBIC OPTAaHMYSCKHEC BEIICCTBA.

2(1%)

[IK 1.2

PA3JIEJ 5.

KUHETUYECKHE W TEPMOJIUMHAMUYECKHUE

3AKOHOMEPHOCTHU TIPOTEKAHMUA

XUMMYECKHWX PEAKIIMIA

Tema 5.1.
Kunernueckue u
TEPMOJNHAMUYECKUE
3aKOHOMEPHOCTH
MIPOTEKAHUS XUMHYECKUX
peakuuii. PaBHOBecue
XUMUYECKUX PEaKIni

Coaep:xanue

=}

15. Xwumnueckue peakunu. Knaccupukanusa XuMHUeCKUX peakIuii:

- mo ¢$a3oBoMy cocTaBy (FOMOTEHHbIE M T€TE€pPOTre€HHbIE), [0 HCIOJb30BAHUIO KaTaiau3aropa
(kaTamuTHyeckue W HekaranuTtuueckue).  CKOpOCTh peakluu, €€ 3aBUCHUMOCTb OT Pa3INYHbIX
(bakTOpOB: MPUPOBI PEarupyrouX BELIECTB, KOHLEHTPALMH PEearupyroluX BeIIEeCTB, TEMIEepaTyphbl
(mpaBuino Bant-T'odda), nnomaan peakMOHHOW MOBEPXHOCTH, HAJIWYMS Karaiau3atopa. Poib
KaTaJIu3aTOpOB B IIPUPOJE U IPOMBIIUIEHHOM IPOU3BOACTBE. DHEPIrUsl aKTUBALUU. AKTUBUPOBAaHHBIN
komIuiekc. Katanuzaropsl u  karanu3. Ponp  karanu3aTopoB B MPHUPOAE U MPOMBIIUIEHHOM
IPOM3BOJICTBE. — IO TEIUIOBOMY 3 (eKTy (3K30TepMHUYECKHE, IHIOTEPMHUUYECKHE), 0 0OpaTUMOCTH
(oOpatumble U HeoOpatumsble). TemnoBele 3¢ (deKkTbl XUMHUYECKUX peakiui. TepMoxumuueckue
ypaBHeHHs. OOpaTMMOCTh peakiuid. XMMHUYECKOe pPaBHOBECHE M €ro CMELIEHHE IMO0Jl ACHCTBUEM
pa3anyYHbIX (aKTOpOB (KOHLEHTpPAlMs PEeareHTOB WM NPOAYKTOB pEaklM, JaBleHHE, TeMIepaTypa)
JUISL CO3JJaHMS ONITUMAJIBHBIX YCIOBUH MPOTEKaHU XUMHUYECKUX HporieccoB. [IoHsATHE 00 SHTAIBINU U
suTpornmu. JHeprusi [mb6ca. 3akon ['ecca m cieactBusi u3 Hero. Ponb cMemieHuss paBHOBECHS B
TE€XHOJOTMYECKHUX IPOLIECCAX.

B T.4. IPAKTHYECCKHUE 3AHATHUSA

I13 Ne24. Omnpenenenue 3aBHCHMOCTH CKOPOCTH peaKIUHM OT KOHIEHTPALMHM PearupyroiuXx
BelllecTB

2 (1%)

OK 01
OK 02,
OK 02,
K 1.2
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HccnenoBanne 3aBUCHMOCTH CKOPOCTH pEaKIMU OT KOHIeHTpauuu. OnpeneneHne KOHCTaHTHI
CKOPOCTH peakiuu rpa)uIecKuM METOIOM.

I13 Ne25. Pemenne NpPaKTHKO-OPHEHTHPOBAHHBIX 3aJaHUH Ha NpuMeHeHHe npuHnuna Jle-
laTeabe

JUIE HaXOXKJCHUS HANpaBJICHUS CMEUICHHS DPABHOBECHS XMMHUYECKOM peakuuu W aHaiu3 (haKTOpOB,
BIMSIIOIMX HA CMELIEHME XMMHUYECKOro paBHOBecHs. BiusHue pasnnyHbIX (PaKTOpPOB HAa HW3MEHEHHE
paBHOBECHSI XMMMUECKUX peakUuil. 3aKOH JEMCTBYIOLIMX MacC U KOHCTaHTa XMMHYECKOIO paBHOBECHS.
Pacyersl paBHOBECHBIX KOHILIGHTpAaLM pPEarupyrolmux BELNIECTB M IPOAYKTOB peakiuil. Pacdersr
TEIJI0OBOTO 2 (heKTa peaKIuu.

2(1%)

13 Ne26. MH3yuyeHue BJIAMSIHUSA PA3JTHYHBIX (DAKTOPOB HA CMelleHHe XUMHYECKOT0 PAaBHOBECHSI.
HccnenoBanue BIMSHUS W3MEHEHMs KOHIIEHTPALMU BEILIECTB, PEAKLUU Cpelbl U TEMIIepaTypbl Ha
CMEUICHUE XUMHUYECKOro paBHOBecHs. (CpaBHEHHE TIOJYYEHHBIX PE3YJIbTATOB C TEOPETUUYECKU
IIPOTHO3UpYEMBIMH Ha ocHOBe npuHimna JlelllaTense.

PA3JIEJ 6. JMCIIEPCHBIE CUCTEMbI

Tema 6.1. Conep:xanue

Hucnepcusele cucreMbl 1 | 16. {ucnepcHbie cuctemMbl. Kosutonaabie cucreMmbl. UCTHHHBIE PACTBOPBI.

(bakTophl X PactBopenue kak ¢uzuko-xumudeckuid mpouecc. PactBopsl. CrnocoObl MPUTOTOBJICHUS PACTBOPOB.
YCTOWYMBOCTHU PactBopuMocTh. MaccoBasi 10711 pacTBOPEHHOro BemiecTBa. [IpenenbHo AOMyCTUMbIE KOHIIEHTPAIUH U
UX HCII0JIb30BAHUE B OIIEHKE SKOJOTMYECKON 0€3011aCHOCTH.

Knaccudukanus aucnepcHbx cucteMm mo coctaBy. CTpoeHue u (HakTopbl YCTOWYUBOCTU JAMCIIEPCHBIX
cucteM. Pacno3HaBaHWe WCTUHHBIX PAaCTBOPOB, KOJUIOMIHBIX PACTBOPOB U TPYOOJMCIIEPCHBIX CHUCTEM.
Crpoenue muuenbl. PaccemBaHue cBeTa MpU MPOXOXKAEHHHM CBETOBOTO Iy4YKa Yepe3 ONTUYECKU
HeoHOpoHYI0 cpeny (Addexra Tunmans).

2 (1%)

B T.Y. IPAKTHYCCKHUEC 3AHATHUSA

I13 Ne27. Pemenue 3a1a4 Ha NPUTOTOBJICHHE PACTBOPOB.

Penienne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN HA JUCIIEPCHBIE CUCTEMBI, UCIIOJIb3YEMBIE B
OBITOBOWM M TIPOU3BOJICTBEHHOM MEATEIBHOCTH YEJIOBEKa, C MO3MIMI 3KOJOTrM4YecKoid O0e30macHOCTH
NOCJECTBHM U TPAMOTHBIX PELICHUH Mpo0ieM, CBSI3aHHbBIX C XUMHEH.

2 (1%)

OK 01
OK 02,
OK 02,
I[IK 1.2

Tema 6.2. Conep:xanue

I/ICCHCI[OBE[HI/IC CBOICTB B T.Y. IPAKTHYECCKHUE 3AHATHUSA

AMCTIEPCHBIX cucTeM Ui | I13 Ne28. IIpurorosienue pacreopos. Ucciienopanue IMCIHEPCHbIX CHCTEM

MX MIACHTHQUKAIIIH [TpuroTtoBneHne pacTBOPOB 3aJaHHOW (MOJIIPHOM) KOHIEHTPAMH (C MPaKTUKO-OPUEHTHUPOBAHHBIMU
BOIIPOCaMM), OIPEAEIEHUE CpEeAbl BOAHBIX pacTBOpoB. IIpuUroroBneHue u H3y4yEHHE CBOMCTB
JTUCIEPCHBIX CHCTEM pa3HbIX BHUIOB: CYCIEH3UM, 3MYJIbCHH, KOJUIOMAHOrO pacTBopa. CpaBHEHUE
CBOMCTB MCTUHHBIX U KOJUIOUAHBIX PACTBOPOB, BHIABJICHHUC OCHOBHBIX pa3111/1q1/11?1 MCKAY HUMMU.

2 (1%)

OK 01
OK 04,
OK 02,
TK 1.2

PA3JEJ] 7. KAUECTBEHHBIE PEAKLIMM OBHAPY)KEHUSI HEOPTAHUYECKMX WU OPFAHMYECKHX
BEIIECTB

OK 01
OK 02
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Tema 7.1. O6napyxenue | Coaep:kanue 6 OK 04
HEOPTaHUYECKUX 17. OOHapyxkeHHe HEOPraHUYECKUX KATHOHOB M AHMOHOB, OPraHM4YeCKHUX BelIeCTB OTAEJbHBIX 2(1%) OK 07,
KaTHOHOB M aHUOHOB M | KJIACCOB C MCI0Jb30BAaHHEM KAa4YeCTBEHHbIX PeaKIui [IK 1.2
OpraHMYECKUX BEIIEeCTB | KauecTBeHHBbIE XMMHUYECKHE PEaKIUU, XapaKTepHbIE Al OOHapy>KEHUS HEOPraHUYECKUX BEIIECTB
OTZAENBbHBIX KIACCOB C (kaTnoHOB M aHMOHOB). CocTaBieHHME ypaBHEHHMH peakuuii oOHapyxeHHus KatuoHoB [-VI rpymm u
MCII0JIb30BaHUEM AQHHOHOB, B T.4. B MOJICKYJISIPHOW U MOHHOH opmax. Peakuuu oOHapyKeHUs HEOPraHUYECKUX BEILECTB
Ka4yeCTBEHHBIX PEAKIMH | B peallbHbIX 00BEKTaX OKpYXKarollel cpeipl. KauecTBeHHbIE XUMHYECKUE PEaKLUK, XapaKTepPHbIC IUIs

OoOHapy’>KeHHUsl OTAENbHBIX KJIACCOB OPraHMYECKUX COEIUHEHUI: (EeHOJIOB, anblerujoB, Kpaxmana,

YKCYCHOM KHCIJIOTBI, aMUHOKHMCIOT U Jp. JleHaTypanusi O€lKOB NpU HArpeBaHUU, LBETHBIC PEAKIMU

6enkoB. CocTaBieHHE Ka4eCTBEHHBIX PeaKIMii OOHApy>KEHHUS] OPraHMYECKHX COCAMHEHHUH OTIEebHBIX

KJIACCOB.

B T.4Y. IPAKTHYECKHE 3aHATHS 4

I13 Ne29. Ananuruyeckue peakuuu katuonos I-VI rpynn 2

[TpoBeneHne KayecTBEHHBIX PEaKLMi, UCHOJIb3YEMBbIX Il OOHApYX EeHUs KaTHOHOB I rpymnmsl (kamus,

HaTpus, MarHusi, ammoHus), Il rpynnsl Ha npumepe Oapus, III rpynmel — cBunua, IV rpynmber —

amomunus, V rpynmnsl — xene3a (II u III), VI rpynnst — Hukens. Onucanue HaOIIOgaeMbIX SBICHUN U

COCTABJICHUE XUMHYECKUX PEAKIIM.

113 Ne30. KauecTBeHHBIN aHAJIM3 OPraHNYECKUX COeJMHEHUI 0 PyHKIHOHAJBHBIM IPyNIIaM 2

[IpoBeneHNe KaueCTBEHHBIX pEaKIMM, MCHOJIB3YEMBIX JUIsl pAacHO3HaBaHUS OPraHWYECKUX BELIECTB

OTJENIBHBIX KJIAcCOB MO (PYHKIMOHAIBHBIM IpyIIaM: Ha pUMepe aMHUHOKHUCIIOT U KapOOHOBBIX KUCIIOT,

CHUPTOB M (PEHOJOB, AIbJIETHJIOB M KEeTOHOB. OmnucaHue HaONIOAAEMbIX SIBIEHHUH M COCTaBJIEHUE

XUMHUYECKHX PEeaKLUil /1IN CXEM.
PA3JEJI 8. XUMWS B BBITY U MTPOU3BOJCTBEHHOM JESATEJIbHOCTH YEJIOBEKA 4
Tema 8.1. B T.Y. IPAKTHYECKHE 3AHATUSA 4 OK 01
XuMmus B ObITY U I13 Ne31. Dkosoruvyeckass  0e30MACHOCTb  MOCJHeACTBHI  OBITOBOW W  NPOU3BOACTBEHHOI 2 (1%) OK 02
IIPOU3BOACTBEHHOMN JAeATEJbHOCTH YeJI0BeKa, CBA3aHHAsA ¢ MepepadoTKOil BelecTs OK 04
JEATENILHOCTH YEJIOBEKA | MOMCK M aHaIM3 XMMUYEeCKOoW MHGOpMalluu U3 pa3IUYHbIX WCTOYHUKOB (HaydHas U y4eOHO-HayuyHas OK 07,

JUTEpaTypa, CpeacTBa MaccoBoi MHGpopmanuu, cetb MuTepHet u apyrue). Kelicel (¢ yuerom Oyaymieit OK 02,

npodeccuoHanbHOM JesATeNbHOCTH) Ha aHaluu3 HH(OpMalud O NPOU3BOIACTBEHHON NEATEIbHOCTH [IK 3.2

4eJOBEKa, CBA3aHHOW ¢ mepepabOTKOW M TMOJNyYeHHEM BELIeCTB, a TakXe C JKOJOTHYECKOU

0e30MacHOCThIO

I13 Ne32. IlpencraBjieHue pe3y/abTATOB pellleHNUsI KelicOB (BBICTYILICHHE C MIPe3eHTalueil) 2 (1*)
PA3JEJ 9.1. ACCJIEAOBAHUE U XUMHUYECKHUI AHAJIN3 OFbEKTOB BUOC®EPHI 20
Tema 9.1. OcHOBBI Conep:xanue 2 OK 01,
71a00paTOPHOM MPAKTHKH | B T.4Y. MPAKTHYECKHE 3aAHATHS 2 K 1.2
B ITPO(ECCHOHAILHBIX I13 Ne33. BoinosiHeHHe THMOBBIX pacyeToB, 00padoTKa JAaHHBIX, AHAJIU3 M OIEHKA HX 2(1%)

n1abopaTopusx

JI0CTOBEPHOCTH, NpeICTABJIEHHEe Pe3yJbTATOB IKCIEPHUMEHTA B pa3iuyHOH (opMme IO TeMaTHKe
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OKCIEPUMEHTA: BBIXOJ MPOAYKTa pEaKIMh, Macca HaBECKH, OO0BEM PpACTBOPUTEINS; BBIYMCIICHUE
CPEIHEr0 3HAUCHUsSI SKCICPUMEHTAIBHBIX JAaHHBIX, MOTPEITHOCTH; Ta0iuia, rpaduk, OT4eT, JOKIAI,
npe3enTanus. OCHOBBI JabopaTopHO# mpakTHKH. JlabopaTopHas mocyna M XUMHUYECKHE PEaKTHBBI.
OcHoBuble nabopatopuble omepauuu. JlaGoparopuoe oOopynoBanue. TexHuka O0€30MaCHOCTH H
npaBuia paboThl (OBEACHUS) B 1a00OpaTOPHUH.

Tema 9.2. XuMuueckut
aHanu3 Ipod BOJIBI

Conep:kanue

18. Xumuueckuii anaau3 npod BOAbI

Knaccudpukanus npo6 BoAbl MO BUAY W HA3HAUCHUIO, HCXOAS M3 €€ XHMMHYECKOTO COCTaBa.
OpraHonenTuyecKkue CBOMCTBa (3amax, MPO3pavyHOCTh, LIBETHOCTb, MYTHOCTb) BOJAbL. KHCIOTHOCTH U
HIeNIOYHOCTh BOJIbl. pH cpenbl 1 MeTozbl ee onpezeneHus. JKecTKOCTh BOJbI U METO/bI €€ ONpeesiCHusI.
CyIHOCTh METO/Ia TUTPOBAHUSA. BHIIBI dKECTKOCTH BOJIBI (BpEMEHHAS U MOCTOsTHHAA). JKECTKOCTh BOIBI
KaK MPHUYMHA BBIMAJCHUS OCAJIKOB MM OOpa30BaHUs COJCOTIIONKECHHM, UMEIOIIUX MECTO B OBITY M Ha
npou3BojcTBe. COoCTaB COJIeH, BBI3BIBAIOIINX KECTKOCTh BOJAbl. XMMUUYECKHUE MPOIECCHI, YCTPAHSIONINE
JKECTKOCTb BOJbl. Y PAaBHEHUS XUMHUECKUX PEAKIINA, WILTIOCTPUPYIOMIUX MPOIECCHI, IPOUCXOIALINE TPU
YCTPAaHEHUU KECTKOCTU. Y CTpaHEHUE BPEMEHHOM >KECTKOCTU OBITOBBIMH M XMMHUYECKUMH CIIOCOOaMHU.
CnocoObl ycTpaHeHHs] MOCTOSHHOWM XecTKOCTH. CrocoObl BbIpaXEeHHs] KOHIEHTPALUU PacTBOPOB:
MaccoBas J10JisI pACTBOPEHHOTO BEIIECTBA, MOJIIpHAsL ¥ MOJIsUIbHAs! KOHIIEHTpaluu. Tutp pactsopa.

2(1%)

B T.9. IPAKTHYCCKHEC 3aHATUA

I13 Ne34. OuyucTtka BoOAbl OT 3arpsi3HeHHii. PelleHue NPaAKTUKO-OPHEHTHPOBAHHBIX
TEOPEeTHYECKUX 3aJaHUM

Ha pacueT KOHILEHTpAIMW 3arps3HSIONMX BEIIECTB M HUX CPaBHEHUE C MPEAEIbHO JIOMyCTHMBIMU
koHneHTpanusamu (I1IK). Hcmonb3oBanne MeTogoB (QMIBTPOBaHHS M aACOPOIUU IS OTACICHUS
3arps3HEHUN B UccleayeMol mpobe Boabl. BriOOp MeToma OYMCTKM B 3aBHCHMOCTH OT BHUIA
3arps3Henusi. CpaBHeHUE 2(PGEKTUBHOCTH PA3IUYHBIX METOJOB OYMCTKU BOJBI B PA3HBIX YCIOBUAX (B
n1abopaTopuu, B IOMAITHUX U MOJIEBBIX YCIOBUSIX).

2 (1%)

OK 01,
IIK 1.2, IIK
3.2

Tema 9.3. XuMuueckut
KOHTPOJIb KaueCTBa
MPOJIyKTOB MTUTAHUS

Coaep:xanue

19. Xumuyeckuii KOHTPOJIb Ka4eCTBa MPOAYKTOB MUTAHUS

KadecTBeHHBIN XMMUYECKUI cOCTaB MPOAYKTOB MUTaHUs. BemecTsa, darscuduuupytromume npoayKTsl
IIWTaHNs, U BEIIECTBA, 3arpA3HAIOIINE NPOAYKTHI MUTaHUs. OmnpeneneHue 3arps3HsIoIX XUMHUIECKIX
BEILECTB B IPOAYKTAaX IMUTAHMUs, ONIPEACIICHUE BEIIECTB, HE 3asBJICHHBIX B COCTaBE IIPOYKTOB ITUTAHMUSL.

2(1%)

B T.4. IPAKTHYECCKHUE 3AHATHUSA

IT3 Ne35. Hccaenopanue npoayKToB NUTAHMSA Ha HAaJIW4YHe YIJIeBOAOB. PelieHue nmpakTHKO-
OPUEHTHPOBAHHBLIX 3a1a4

HccenenoBanne MOJIOYHBIX IPOAYKTOB HAa Hainuyue Kpaxmana. MccienoBaHue NMpOAYKTOB Ha HaIU4Me
nII0KO3bl. OpraHvyeckne M HEOPraHWYECKHE BELIECTBA, BXOJAIIME B COCTaB IPOAYKTOB IHMTAHUA.
Omnpenenenue cocraBa OJIIOJ Ha COAEp)KaHUE MAKpO M MHKPODJIEMEHTOB. M3ydeHue mpeiosKeHHBIX
npenojiaBarenaeM 0104 Ha MpeaMeT XMMHUYECKOro COCTaBa, ONPEIESICHHE 0JIeH OT CYTOYHONH HOPMBI

2 (1%)

OK 01,
TK 1.2, TIK
3.2
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MaKpO U MUKPO3JIEMEHTOB B YKa3aHHOM OJII0fI€.

Tema 9.4. XuMuueckut
aHau3 Ipod MOYBHI

Conep:kanue

20. Xumuueckuii aHaIu3 NPO0 MOYBHI

Knaccugukanus nous mo BuAYy M HA3HAYEHUIO, UCXOJA M3 XMMHYECKOTo cocraBa. MneHTuduxaunus
IpOOBI NIOUBHI 110 €€ XUMUYECKOMY COCTaBy, OIIMCAHUE BO3MOXKHOCTEH ee mpuMeHeHus. TpeboBaHus Kk
Ka4yecTBY IIOYBBl Ppa3IM4YHOro HaszHaueHus. OmnucaHue OCOOEHHOCTEH HCHOIb30BaHUS IOYB B
3aBHCUMOCTH OT THIIOB, CITOCOOBI YJIYUIICHUsI Ka4eCTBa MOYB B 3aBHCUMOCTU OT HazHadeHus. OOnacTu
UCIOJIb30BaHUSl OPraHMYECKHX YIOOpEeHH B 3aBUCUMOCTH OT KadeCTBEHHOro cocrasa. OmnucaHue
OpPraHUYeCKUX YAOOpEHHH W WX MPHUMEHEHHE B 3aBHCHMOCTH OT COCTaBa IMOYBBI U €€ Pa3HOBHUIHOCTH.
Obnactu Ha3HayeHMs (MPUMEHEHMs) MOYBBI, UCXO/AS M3 KaUeCTBEHHOIO M KOJMYECTBEHHOI'O COCTaBa.
AHanu3 HOPMAaTUBHOM JNOKyMEHTalUuu. Pojb HEOPraHMYECKUX BEIIECTB B Kaue€CTBE MUHEPAIBHBIX
ynoOpeHui, ymyumureneil noussl. CocTaB MUHEpPaIbHBIX yI0OPEHUN U UX IPUMEHEHHE B 3aBUCUMOCTH
OT COCTaBa TOYBBI W €€ PA3HOBHIHOCTH. B3amMocBs3b cocTaBa ynoOpeHHWH W WX BIHMSHHAS Ha
BEreTaTUBHbIE CBOMCTBA U MJIOJJOHOLICHUE PACTCHUH.

2(1%)

B T.Y. IPAKTUHYCCKHUEC 3aHATUS

113 Ne36. O0napy:keHHe HEOPraHMYeCKUX NMpuMeceii B mpodax

HccnenoBanne XMMHYECKOTO cocTaBa Mpo0 mouBsl. [IpuroToBienne mpoObl MOYBHI IS MCCIIEIOBAHHS
KHUCJIOTHOCTH/ILIEJIOUHOCTH, HEOPraHMUeCKuX 3arpsizHeHuil. OOHapykeHue XJIOpHUa- U CyJIb(haT-uOHOB B
npobe noussl. CocTaBieHNe ypaBHEHUH peakuuii oOHapykeHus. CpaBHEHHE MOIYUYEHHBIX MOKa3aTeneit
C HOPMaTHBHBIMH (CHPAaBOYHBIMHU) 3HAYCHUSIMHU.

2(1%)

OK 01,
IIK 1.2, IIK
3.2

Tema 9.5.
HccnenoBanue 00bEKTOB
ouocdepsl

Conep:xanue

B T.Y. IPAKTHYCCKHUEC 3AHATHUSA

I13 Ne37. UccnenoBanne mpeaioKeHHOT0 00beKTa HA KHUCJIOTHOCTb, HIEJOYHOCTh, XUMHYECKH
cocTaB. Y4eOHO-HCCIe10BATEIbCKUI MPOEKT B 00/1aCTH HCCJIEN0BAHNSA 00bEKTOB OHOC(epbl.
O0630p TeM y4eOHO-HCCIIENOBATENbCKUX MPOEKTOB. AJITOPUTM BBHINOJHEHHs mpoekTa. OmperneneHue
npoOjeMbl HccileqoBaHUsA. MeToJpl TOUCKa, aHaimu3a W OoO0paboTKM HHPOPMALMUM O TNPOEKTE B
Pa3NMYHBIX HWCTOYHMKAX. 3arps3HUTENH, MaKpo- ¥ MHKpodiaeMeHThl. OO0paboTka pe3yibTaToB
uccnenoBanus. OlEHKa KadyecTBa HCCIEAYeMOro OOBeKTa, HCXOJsS U3 pe3yJbTaToOB XHMHUYECKOTO
aHaym3a.

2(1%)

IT3 Ne38. BoinoJjiHeHHEe POEKTA

O6ocHOBaHME aKTyaJbHOCTH BBIOpaHHON TeMbl. BblsBieHue mnpoOiemsl uccienoBaHus. Bribop
00BEKTOB M METOJOB HccienoBaHusa. llocTaHoBka meneil um 3amad uccinepoBanus. OnpezneneHue
IpoAyKTa uccnenopanusi. OnpeesieHue 3TanoB U COCTaBICHUE IIJIaHA UCCIIEA0BaHMSL.

2 (1%)

OK 01,
IIK 1.2, IIK
3.2

I13 Ne39. IlpencraBjieHue pe3yJbTATOB BbINOJHEHHS Y4eOHO-UCCJIeI0BATENbCKUX MPOEKTOB
(BBICTYIIJIEHHUE C MTPE3ECHTALIMEN).

2(1%)

KoncyabTanuu

Conep:xkanue

12

1. CtpoeHue BeliecTBa

OK 01, 02, 04,
07
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XUMUYECKUE PEAKIINU

CTpOCHI/IC M CBOMCTBA HEOPIraHNYCCKUX BECIICCTB

CtpoeHue u CBOMCTBA OPraHMYECKHX BEIIECTB

Kunernueckne u TEPMOIMHAMHUYCCKUEC 3AKOHOMCPHOCTH MMPOTCKAHUA XUMHYICCKUX peaKuHﬁ

SA Rl Pl B

HccnenoBanue 1 XUMUYECKUN aHATN3 00bEKTOB OHochepbl

QN[NNI |

IK3aMeH

| Beero 136
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3. YCJIOBHUS PEAJM3AIIUA TPOTPAMMBI OBIIEOBPA3OBATEJIBHOM
JUCIHUIIVIMHBI

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTCPHAJIBbHO-TCXHUYCCKOMY o0ecneYeHU10

Peanuzanus yuyeOHOM nucHMITIMHBI TpeOyeT HaMW4us y4eOHOro KaOuHeTa M J1abopaTopuu
0 XUMUHU.

O6opynoBanmne y4eOHOro KabuHeTa, JJadbopaTopum:

— pabouee MecTo neparora (npenoaaBaTenbckuid croi (1 mt.), ety (1 mr.)

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

— Jocka ydeOHas (MenoBas TpexcekiuonHas) (1 mr.)

— JabopatopHslii mocyaa (60 mr.)

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

— BBITsDKHOU mikad (1 mr.)

— PpEeaKTHUBHI JIs1 1a00paTOPHBIX U MpakTHdecKux padot (200 miT.);

— MeH3ypkKa A npuema jexapers (100 wmr.)

— MHUIETKU i nepenoca xuakoctu (100 mr.)

— kosba (10 mrT.)

— npoOupku muuHApudeckue (100 mr.)

— Habop roToBbIX MUKponpenaparos (1 mir.)

— MHKPOCKOI MOHOKYJISIpHbIH (1 1mT.)

— MHUKPOCKON OMHOKYISpHBIH (1 1mT.)

— Ttabnuna «lleprognyeckas TadauIa XUMHYECKUX 3JIeMeHTOB (1 1mIT.)

— Ttabnuua «PacTBOPpUMOCTh KUCIIOT, OCHOBaHMII U coineit B Boxe» (1 mT.)

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

— Tabnuubl W IUIaKaThl Ha DJJEKTPOHHOM HocutTene mo TemMe «CTpoeHue aTroMoB
XUMHYECKHX 2JIEMEHTOB W IPUPOAA XUMUYECKON CBSI3U» (5 1MIT.)

— TabnWIBl W TUIAKaThl HA DJIEKTPOHHOM HOcHTene 1o Teme «lleproamueckuii 3aKoH U
tabiuua J[.1. Menneneesa» (1 mr.)

— TaOJWIIBI W TJIaKaThl Ha DJIEKTPOHHOM HOCHTEINE 10 TeMe « TUIIbI XUMHUECKUX PeaKIuiny
(8 mit.)

— Tabnuubl M TUTaKaThl HA OJJIEKTPOHHOM HOCUTENE MO TeMe «DIEKTPOTUTHIECKas
JUCCOLMAIMs M MOHHBIA 0OMeH» (5 1T.)

— Tabiuubl W IUTaKaTbl Ha DJEKTPOHHOM Hocutene mno Tteme «Kmaccudukanus,
HOMEHKJIaTypa U CTPOCHHE HEOPTaHUUECKUX BEIIeCTB» (5 IIT.)

— Tabnuubl ¥ TMJaKaThl Ha DJJIEKTPOHHOM Hocutene 1o Teme «lIpousBoacTBo
HEOpPraHMYECKUX BEILECTB. 3HaUCHHE U IPUMEHEHNE B OBITY U Ha MPOU3BOACTBE» (3 IIT.)

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

— Ta0nuIbl W TJIaKaThl Ha DJIGKTPOHHOM Hocutene mo Teme «CBOWCTBAa OpPraHMYECKUX
coenuHeHUI» (5 mT.)

— Ta0IUIBI U TUTAKATHl HA DIIEKTPOHHOM HOCHUTENe Mo Teme «OpraHudeckue BellecTBa B
KU3HENIEATCIPHOCTH 4elloBeKa. [IpOM3BOACTBO W TNPHUMEHEHHE OpPraHWYeCKHX BEIISCTB B
MPOMBIIIIICHHOCTHY (5 MIT.)

— Tabnuibl W TIJIaKaThl Ha DJIGKTPOHHOM Hocutene 1o Teme «Kunerudeckue u
TEPMOJIMHAMHYECKHE 3aKOHOMEPHOCTH TPOTEKaHWs XHMHUYECKHX peaknuid. PaBHOBecue
XUMHUYECKHUX peakiuii» (5 1miT.)

— TabIuIbl U TUTAKaThl HAa JJEKTPOHHOM HOCHTENE MO Teme «JlucrepcHble CHCTeMBI H
dakTopbl UX ycToMUUBOCTH» (5 MIT.)

— TabnuIbl W IUIAKaThl Ha BJIEKTPOHHOM Hocutene mo Teme «VccrmemoBaHue CBOWCTB
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JIUCTIEPCHBIX CUCTEM IS UX UACHTU(GUKAITUNY (5 IIT.)

— Tabauumbl M IUIAKaThl Ha DJEKTPOHHOM Hocutene 1o Teme «OOHapyxeHue
HEOPraHMYeCKUX KATUOHOB M AHHMOHOB M OPraHUYECKUX BEUIECTB OTICNIBHBIX KIJIACCOB C
MCII0JIb30BaHNEM Ka4EeCTBEHHbIX peakuuii» (5 1T.)

— TabnWIbl W TIJIaKaThl HA JJIEKTPOHHOM HOCHTENE MO TeMe «XuMHA B OBITY U
IIPOM3BOJICTBEHHOH J1€ATEILHOCTH YesloBeKay (5 IIT.)

— TabauMubl M IJIaKaThl Ha 3JIEKTPOHHOM Hocutene 1o teme «OcHOBBI JabOpaTOpHOM
NPaKTUKU B IPO(ECCHOHANBHBIX JIAOOPATOPUSIX» (5 MIT.)

— TaOJMIBl U TUIAKAThl HAa SJIEKTPOHHOM HOCHUTEJE MO TeMe «XHMMHUYECKHH aHaiu3 mpod
BOJBD» (2 1IT.)

— Tabauubl M IUIaKaThl Ha SJIEKTPOHHOM HOCHUTENE MO TeMe «XHUMHUYECKUH KOHTPOJIb
KayecTBa MPOJYyKTOB MUTAHUsD (2 1MIT.)

— TabJMIBl U TUIAKAThl HAa SJIIEKTPOHHOM HOCHUTEJE MO TeMe «XMMHUYECKHH aHaiu3 mpod
MOYBBD» (5 1IT.)

— TabaMubl U IUIAKaThl Ha JIEKTPOHHOM HocuTene no teme «lccienoBaHue oOBEKTOB
ouocdeps» (4 mit.)

— BugeopmnbMbl 1o Temam: «Harnsgnas xumusa. OpraHudeckas xumusa. benku u
HyKJIeuHOBble KucioTel» (1 1r.), «Harmannas xumusa. PacTBopbl. DiekTponuTHyecKas
muccorranus» (1 mr.), «Harsagnas xumus. XuMuyeckoe Ipou3BoIcTBO. Mertammyprus» (1 mr.),
«XuUMUs 37I€MEHTOB HeMETaITOBY (1 mmiT.)

— CKJITHKAa TeMHOE CTeKJI0 250 MiI ¢ y3KUM ropJioM (5 mT.)

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

— konb6a mepHast 1-250-2 (8 mrT.)

— crakad H-1-100 (8 wrT.)

— crakal H-1-1250 (8 mir.)

— crakan H-1-600 (8 mrT.)

— numuHap 3-50-2 (8 mrt.)

— numuaap 1-100-2 ¢ Hocukom (8 mT.)

— BopoHka B-36-50 XC (8 mT.)

— BopoHka B-56-80 (8 mit.)

— 3aXHUM MPOOUPOYHBIii (8 mIT.)

— crpuHioBka Ne 3A (8 mrT.)

— npoOupku [1X-1-14-120 (99 wT.)

— Habop (IaKOHOB C KPbIIIKaMH KaneJbHULaMu (5 11T.)

— Habop no snexrponusy (1 mrT.)

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

— xosiba mepHas 1-1000 (2 mT.)

— komb6a mepnast 1-500 (2 mt.)

— kon6a KM-2-250-34-TC (6 mT.)

— konba KM-2-100-34 (6 mT.)

— numnetka 2-2-2-10 (10 mT.)

— numnerka 2-1-2-5 (2 wr.)

— nunerka 2-1-2-1 ¢ npsaMbIM rpaa. (2 mrT.)

— mmatens J-23-001 gyst s3b1ka 1ByxcropoHHUit npsmoit 200%12 mm (10 mt.)

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

— Bechl lekTpoHHbIe Jaboparopubie Macca-K BK-300 (HIIB=300r, auckp=0,005r nnatd.
d-120mMm BeTpo3zamuTIKpaH (1 mrT.)

— mojenb «Kpucrammnyeckas pemerka» «AnMasy» aeMoHcTpaimonHas (1 mr.)

— MuKposnaboparopus s xuMmudeckoro skcnepumenta (¢ [IIIN, HaGopoM kepaMHKH U

dapdopa (2 mr.)
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— npubop st nomyuenus razos [MIII'NY 1.4.3. TIC (1 mT.)

— J1a00OpaTOPHBIA KOMIUICKT JIJIsi HAYaJIbHOTO OOyYEHHUsI 0 XUMUH (2 TIT.)

— Habop MOCyIbl U MPUHAAJIC)KHOCTEH W3 MOJUMEPHBIX MaTepuanoB i MPOBEACHUS
naboparopHbIX padoT mo xumuu (MukporadbopaTopus Ha 2 —x ydarmmxcs) (2 mrT.)

— HaboOp aTOMOB JIsl COCTaBJIEHUs Mojieeit MoJieky (1 mT.)

— HAOOp peaKTHUBOB JJIsi MPOBEACHUS YYCHHYECKOTO OKCIEPUMEHTAa 10 XUMHU B
COOTBETCTBUU C TEMaTUKOH nporpammsl (1 mrt.)

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

— CTYyIIKa C mecToM crekystHHas (1 mT.)

— CTakaH MepHbIN cTeKJIAHHbIN 150Mmi (7 wT.)

— MNpOoOUPKU CTEKJISIHHBIE (78 MIT.)

— konb6a meprast 1-50 (15 mrt.)

— konba mepnast 1-100-2 (23 mmr.)

— komb6a mepnast 1-200 (15 mir.)

— komb6a mepras 1-1000 (2 mit.)

— komnb6a koundeckass KM-2-250-34TC (6 wmrT.)

— kousiba konnueckass KM-2-100-34 (6 mT.)

— Oroperka 1-3-2-25-0,1 6/xp (4 mrT.)

— nunetka [1C 2-2-2-10 (5 mwrt.)

— mnunerka 2-2-2-10 (3 mr.)

— nunerka 2-1-2-5 ¢ npam. rpag. (1531) (5 wr.)

— 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.)

— LUIUHAP MepHBIH 25 M (mact. noact) (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 ¢ kp. (4 mrt.)

— Oropetka 1-3-2-25 6/kp (4 wrt.)

— BopoHka B -36-50 XC 5 mrt.)

— CKJISTHKA JIJISl PEaKTUBOB C y3K0i ropioBuHoM (125 mi, TemHoe ctekiio) (10 mT.)

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

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

— OyThUIKa y3Koropnas, rpaayupoBanHas — 50 mu, /a1, LAMAPLAST (10 mt.)

— OyThUIKa KBaJIpaTHas rpajydpoBaHHas1, ¢ 3aBUHUYMBatomeics kpoimkoid, [IDH]] — 100 mn
(10 mrt.); 6yThuiKa BB -1-1000 ¢ xpbimkoit 1000mi (3 mwT.)

— mnedTtpudyra maboparopHas «KARMED»y 80-2 (1 mT.)

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

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

— OYKH 3alIUTHBIE (2 1IT.)

— Habop no snektponusy (1 mrT.)

— Ttabmuua «Psa aktuBHOCTH MeTasuioBy (1 mrT.)

— Ttabnuna Menaeneesa (1 mT.)

— anTedyka JAJs oka3zaHus nepBoit momoru (1 mr.)

— cBuHel (2) azotHokuchbii XY (¢. 1 xr) (1 mT.)

— Habop Nel C «Kucnots» (1 mr.)
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— Habop Ne3 BC «Illemoum» (1 mit.)

— Habop Ne6 C «Opranuueckue BemiecTBay (J1adopanrtckas) (1 mr.)

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

— #Habop Nell C «Conu 7151 AEMOHCTpAIMU ONBITOBY (JlabopaHTckas) (1 mit.)

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

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

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

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

— npombiBaika 250 mi (1 wr

B mponecce ocBoeHus mporpaMMbl Y4eOHON ITUCHUIUIMHBL «XHUMHUS» CTYIEHTHl HMEIOT
BO3MOXHOCTh JOCTyHa K JJIEKTPOHHBIM Y4YeOHBIM MarepHuajaM [0 XHMHH, HUMEIOIIUMCS B
cBOOOAHOM JocTyne B ceT HHTepHeT (RJIEKTPOHHBIM KHHUTaM,  MPAaKTHKyMaM,  TeCTaM,
matepuanam EI'D u np.).

TexHuueckue cpeacrBa 00y4eHus :

— TMEepCOHAJbHBIA KOMIIBIOTEP, MOJKIOYEHHE K ceTu VHTEepHET ¢ MOAyJIeM KOHTEHTHOM
¢ubTpanuu, BO3MOXHOCTh TPAHCIISIUY HAa SKpaH ayAuo U BUaeo uHpopmanuu (1 mr.)

— nporpamMmHoe obecnieuenue Ha [IK (1 mr.)

— MoHuTop (1 1mT.)

— iaBuarypa (1 mr.)

— wmbib (1 mT.)

— TteneBu30p (1 mrT.)

— kabenp mis noakmrodeHuss HDMI (1 mr.)

3.2. UndopmannonHoe odecnevyenne peaju3auum NporpamMmbl

Jis  peanu3ari porpamMMbl  OnOimoTedHbliit ¢GoHx MHCTHTYTa HWMEeT IeYaTHBIE U
JJIEKTPOHHBIE O00pa3zoBaTelbHbIE U HH(QOPMAIMOHHBIE PECYpChl, PEKOMEHJIOBaHHbIC JUIf
HCIIOJIb30BaHuUs B 00pa30BaTeIbHOM IPOLIECCe, HE CTaplle MATH JIET C MOMEHTA U3/1aHusl.

3.2.1. OcHOBHbIE MCTOYHHUKH

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 Op.]; 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.
po30os, B.B. JIlynuna; noo. peo. B.B. Jlynun — Mockea: IIpoceewenue, 2024. — 480 c. — ISBN 978-
5-09-116511-1. — URL: https://book.ru/book/957972

5. MapreiHoBa, T.B. Xumwus. VYrayOnenusiii ypoBenb. 10—11 kmaccbl: y4eOHUK s
cpennero obmero o6pasoBanusi/ 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.— (O6meoOpazoBarensHblii  mukid). — [SBN 978-5-534-16227-1. — Tekcr:
AIEKTPOHHBIN /l ObpazoBatenbHas mwiardopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/568398 Andunorenoa, U.B. Xumusa. ba3zoBeiii yposens: 10-11
KJacchl: y4eOHUK Juis cpenHero oOmero ooOpasoBanus / . B. AHdunorenosa, A. B. ba6kos,
B. A. [lonkoB. — 2-¢ w3x., ucnp. u gom. — MockBa: MzmarensctBo HOpaiit, 2025.— 290 c. —
(O6meobpazoBarenpHblii  muKI). — ISBN 978-5-534-16098-7. — Tekcr: 2IeKTPOHHBIA  //
O6pazoBarenpHas mwiaTdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/568473
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6. Pymsuruc, I'.E. Xumus. ba3zoserit ypoens: YueOnuk / I'.E. Pymsutuc, ©.I'. ®enpaman
— Mocksa: IlIpocsemenne, 2025. — 336 c. — ISBN 978-5-09-124954-5. — URL:
https://book.ru/book/957973

7. Papeuxwuii, A.M. Xumusi. bazoBsiii ypoBeHb. TpeHUPOBOUHBIE 1 TPOBEPOUYHBIE PAOOTHI:
Yyebnoe nmocodue / A.M. Pagenkmii — Mocksa: Ilpocsemenne, 2025. — 80 ¢. — ISBN 978-5-09-
124962-0. — URL.: https://book.ru/book/957994

8. Andunorenora, WM. B. Xumus: YYEOHHMK M TPAKTUKYM JJII  CPEIHEro
npodeccuonanbHoro oopazosanus / M. B. Aupunorenona, A. B. ba6kos, B. A. [Tonkos. — 2-e u3n.,
ucrip. U jgom. — MockBa: M3matensctBo FOpaiit, 2024. — 291 c. — (IIpodeccuonanpHoe

obpazoBanmue). — ISBN 978-5-534-11719-6. — Tekcr: »saexktponnsiid // OOpa3oBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/444870

9. I'muuka, H. JI. O6mast xumust B 2 T. Tom 1: yueOHHK 17151 cpeiHEro NpogecCHOHATBHOTO
obpazosanwus / H. JI. I'nunka; mox penakiueit B. A. [TonkoBa, A. B. babkoBa. — 20-e uz ., nmepepao.
u jgomn. — MockBa: U3narensctBo FOpaiit, 2023. — 349 c¢. — (IIpodeccnonansuoe o0pa3oBaHue). —
ISBN 978-5-9916-9672-2. — Tekcrt: anexTponnslii // ObpazoBatenbHas miatdopma KOpaiT [caiT].
— URL: https://urait.ru/bcode/512151

10. T'munka, H. JI. OOmas xumus B 2 T. Tom 2: yuebHuk ans By3oB / H. JI. ['munka; mon
penakmueii B. A. TlonikoBa, A. B. babkoBa. — 20-¢ u3n., mepepad. u momn. — Mocksa: M3maTenbcTBo
KOpaiit, 2023. — 379 c. — (Boicmiee ob6pazoBanme). — ISBN 978-5-9916-9355-4. — Tekcr:
aekTpoHHbIH // OOpa3oBatenbHas wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512503

11. T'munka, H. JI. OOmias xumus. 3aauu U YIpaKHEHUS: y4eOHO-IIPAKTHUECKOE ocoOue
JUTst cpenHero npodeccruonanpHoro odpasoanus / H. JI. I'munka; mox penakuuei B. A. Ilomkosa,
A. B. babkoBa. — 14-¢ wm3a. — MockBa: HWszpmarenscTtBo IOpaiit, 2023. — 236 c. -
(ITpodeccronansHoe obpazoBanme). — ISBN 978-5-534-09475-6. — TekcT: 37€KTPOHHBIA //
O6pazoBarenbHas mnatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512152

ZaiinieB, O. C. Xumus. JIabopaTOpHBIN MPAKTUKYM U COOPHUK 33J1a4: y4eOHOE TOCOOHe ISt
cpennero npodeccuonanbHoro obpazoBanus / O. C. 3aiineB. — MockBa: W3narensctBo FOpaiit,
2023. — 202 c. —(IIpodeccuonanbuoe oOpazoBanue). — ISBN 978-5-9916-8746-1. — Tekcr:
aneKTpoHHbIHN // O6pazoBarenbHas iargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513541

13. MaprteiHoBa, T. B. Xumus. Yrny6nennsiii yposenb. 10—11 kiaccel: yueOHUK 175
cpenuero oobiiero oopazosanus / T. B. MapteinoBa, 1. B. ApramonoBa, E. b. 'ogyHoB; mox oOrieit
penakuueit T. B. MapteiHoBoO#. — 2-€ u3., ucnp. u gom. — Mocksa: U3garensctBo FOpait, 2024, —
352 c. — (O6meo6pazoBarenbHblii 1ukd). — ISBN 978-5-534-16227-1. — TekcT: 3MeKTPOHHBIN //
O6pazoBarenpHas mwiaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/544793

14. Huxonbckuii, A. b. Xumus: yueOHUK U TPaKTUKYM sl CpEeHET0 MPO(hecCHOHaIBLHOTO
obpazoBanust / A. b. Huxonbckuit, A. B. CyBopoB. — 2-e¢ u3a., nepepad. u gom. — Mockaa:
NznarensctBo FOpaiit, 2023. — 507 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
01209-5. — Texkcr: anextponssid // OOpazoBarenpHas matdopma IOpaitt [caiit]. — URL:
https://urait.ru/bcode/513537

15. Xumust: yaeOHUK Juisi cpenHero mpodeccronansHoro odpazosanus / FO. A. JleGenes,
I'. H. ®anees, A. M. T'ony6es, B. H. llanosai; mox obmeit penakuueit I'. H. ®daneesa. — 2-e u3m.,
nepepad. u gom — MockBa: MzmatensctBo IOpaiit, 2023.— 431 c.— (IIpodeccrnonansuoe
oOpaszoBanue). — ISBN 978-5-9916-7723-3. — Tekct: »snekTpoHHBI // OOpa3oBarenbHas
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKH

16. Xumus. 3agayHuk: ydyeOHOe mocoOue i CpeHETo NMpoecCHOHAIBHOIO 00pa30BaHUs
/ YO. A. Jlebenes [u ap.]; mon obuieit penakiueit I'. H. @aneeBa. — Mocksa: U3narensctBo KOpaiiT,
2023. — 236 c. — (Ilpodeccuonanpuoe oOpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
aneKTpoHHbIHN // O6pazoBarenbHas iargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513091

17. Tapuun, A. II. Xumuueckue tepmuHbl. CioBapb: ydeOHOE TocoOue s By30B /
A. II. T'apmnn, B. B. MopkoBkuH. — 2-e u3 ., ucnp. u gomn. — Mocksa: M3garensctBo FOpaiit, 2023.
— 452 c. — (Beicmee obOpazoBanue). — ISBN 978-5-534-04639-7. — TekcT: S7AEKTPOHHBIA //
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O6pazoBarenpHas mwiaTdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/514975

18. OnmeiinukoB, H. H. Xumus. AnropuTmsl pemieHus 3afad U TECThl: yueOHOoe mocobue
JU1s cpeHero mpodeccuonanbHoro oopaszosanus / H. H. Oneiinukos, I'. 1. MypaBbseBa. — 3-¢ u3.,
ucnp. u jgom. — MockBa: MzmarensctBo FOpaiit, 2023. — 249 c. — (IlpodeccuonansHoe
obpaszoBanme). — ISBN 978-5-9916-9665-4. — Tekct: osnektpoHHbiii // OOpa3oBaTenbHas
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513860

19. Pocun, . B. Xwumusa. Y4eOHWK M 3aJa4HUK: JJIs CPeAHETO MPodeCcCHOHATBLHOTO
obpazoBanus / U. B. Pocun, JI. [I. Tomuna, C. H. ConoBreB. — Mocksa: M3narensctBo HOpaiiT,
2023. — 420 c. — (ITlpodeccuonanbroe obpazoBanue). — ISBN 978-5-9916-6011-2. — Tekcr:
anekTpoHHbIN // Obpa3oBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512022

3.2.3 UnTepHeT-pecypcehi:

1. Ommmmnuana «Iloxopu BopoOnEBsl ropsi!»: [caiit]. — URL: https://pvg.mk.ru

2. Bcepoccuiickas ~ onuMnuaza  MIKOJBHUKOB 1O  Xumuu: [cait]. —  URL:
https://chem.olimpiada.ru

3. Onumnuansl 1O XUMHUHW: 3a7add, pemnieHus, pasoopel: [caiit]. — URL:
https://chem.dist.mosolymp.ru

4. MockoBckass ~ OIMMIIMAAA  WIKOJbHUKOB  mo  xumuu:  [cait]. —  URL:

https://mos.olimpiada.ru

5. Cucrema AUCTaHIIMOHHOTO 00y4eHUs! «XHMHUs»: MMOATOTOBKA K OJUMIMAgaM: [calT]. —
URL: https://chem.dist.mosolymp.ru

6. HurepHer-onumnuanga no HaHoTexHodorusM: [cait]. — URL: https://nanometer.ru

7. DnextpoHHas OubIMoTeKa XuMU4eckoro (akynsrera MI'Y nmenn M. B. JlomoHOCOBa:
yueOHbIe U nHGopMamonHbie Matepuainsl: [caifT]. — URL: https://chem.msu.ru/rus/elibrary

8. Xwummueckuii moprtan «Chemnet»: ydeOHHMKHM, cTaThu, 3amaud: [caiit]. — URL:
https://www.chem.msu.ru/rus/olimp

9. OrtkpbITas 37eKTpOHHAsA OMOIMOTEKa «XUMUSI»: JUI LIKOJIBHUKOB U yUUTENen: [cailT]. —
URL: https://www.chem.msu.ru/rus/elibrary

10. Hay4yHo-nomyisipHbIii NpPOEKT «DJIEeMEHThl OOJIBIION HAayKW»: HOBOCTH, JIEKIHH,
sHImKIoneaun: [cait]. — URL: https://elementy.ru

11. Xumus 1 )KU3Hb: HAy4YHO-TIONYJISApHBIN KypHau: [caiT]. — URL: https://hij.ru

12. TloTeHuman: Hay4HO-IOMYJIIPHBIN KYpHad Ul IIKOJBHUKOB W yduTenel: [cailt]. —
URL: https://potential.org.ru

13. Xumus B mkose: HaygHo-MeToauueckuii xxypHai: [caiit]. — URL: https://hvsh.ru

14. WebElements: nepuoauyeckas Ttabnuna, cBoiicTBa »siemeHToB: [calT]. — URL:
https://www.webelements.com — 3. aHr.

15. Tlepuonuueckass Tabmula XUMHUYECKUX DJIEMEHTOB: PYCCKOS3BIUHBIN CaWT: [cailT]. —
URL: https://periodictable.ru

16. Xumuk: calT O XUMHM: Yy4eOHMKHM, CHOpaBOYHHMKHM, peakuuu: [caiitr]. — URL:
https://www.xumuk.ru

17. Opranunueckas xumus. JlabopaTopusi: cpaBOYHMK, peakiuu, cuHTe3: [caifT]. — URL:
https://orgchemlab.com

18. JlekTopuyM: HEKOMMeEpUYECKH 0Opa3oBaTeNbHBIM TMPOEKT: KYPChl, BHJICOJIEKIINU:
[caiiT]. — URL: https://www.lektorium.tv

19. Stepik: oOpa3zoBatenbHast tuiarpopma: Kypcel mo xumuu: [cadWt]. — URL:
https://stepik.org

20. XuMUKA ¥ XUMHS: DJeKTpOoHHBIA skypHan: [caiiT]. — URL: https://chemistry-
chemists.com

21. EcrecTBeHHblE HayKu: MHTEpHET-U3AaHue jans  yuutened: [cait]. — URL:

https://enauki.ru
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4. KOHTPOJIb

u

} 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
npodeccroHanbHON Tema 3.1-3.3 —  YCTHBIN/TTUCHhMEHHBIN/(PPOHTATBHBIN
JIeATeIbHOCTH pUMeHUTeNbHO K | Tema 4.1-4.3 onpoc
pa3JIMYHBIM KOHTEKCTaM; Tema 5.1 —  pelIcHHe 3a1a4
OK 02. Ucmons30Bars Tema 6.1-6.2 —  XMMHYECKHi TUKTAHT
COBPEMEHHBIE CPEICTBA MTOUCKA, Tema 7.1 —  3a7aHUS HA UCIIOTb30BAHHE
aHaJI3a U UHTCPUPETallii Tema 8.1 XUMHYECKON CUMBOJIMKY U Ha3BaHMII
uH(opMAIII 1 Tema 9.1-9.5 COEJIMHEHMIT IO HOMEHKIIATYPE
uH(}OPMAaLIMOHHBIE TEXHOJIOTUU —  COCTaBJeHHE ypaBHeHHuil
JULS BBIIONHEHU 33121 XUMUUYECKUX PeaKIiuii
TpoQeccHOHATLHOH — TpaKTUYECKUE 3aaHusl.
ACATCILHOCTH — TPaKTUKO-OPUEHTHPOBAHHBIE
OK 04. DddextuBHO
B3aMMOJICIICTBOBATH U pabOTATh TEOPCTHHCCINC saAartiA
B KOJUIEKTHBE U KOMaH/IE; - Ha60paTOpHim padora .
OK 07. ConeiicTBOBaTH —  bellichine Kere-salatin
. IIpoMe:kyTouHasi aTTecTalUs

COXPAHEHHUIO OKPYIKaIOLIEH
Cpelibl, pecypcocOepeKeHHtIo, - KsaMen
NPUMEHSTH 3HaHUs 00
W3MEHEHHUU KJIMMaTa, PUHIUITHI
OepeKIMBOrO MPOU3BOJICTBA,
3¢ (peKTUBHO AEHCTBOBATH B
Ype3BbIUAHBIX CUTYAIMSIX;
[1K 1.2. ObecnieunBarthb Tema 1.2
0€30MaCHYI0 OKPYKAIOIIYIO Tema 2.1,2.2
cpeny. Tema 3.1-3.3

Tema 4.3

Tema 5.1

Tema 6.1-6.2

Tema 7.1

Tema 9.1-9.5
I1K 3.2 IIponarananpoBarth Tema 8.1
3J10pOBBII 00pa3 )KU3HU Tema 9.2-9.5
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