AHHOTAIUA
C0O0.01.12 Xumus

1. O61acTh npuMeHeHust padoyeil MPOrpaMmMbl
Pabouas mporpamma o0011€00pa30BaTeIbHON UCHUILUIMHBI SBJISIETCS YacThblO OCHOBHOM
oOpasoBarenbHONM mporpamMmbl B cooTBerctBUU ¢ DI'OC mns  cnenumansHoct: 21.02.19
3emneycmpoiicmeéo (ykpynHéHHas Tpynna crnenuanbHocted 21.00.00 Ilpuxnaonas eeonocus,
20pHOe Oeilo, Heghmezaz080e 0ello U 2eode3us), s 00ydaromuXxcs 0uHot GOPMbI O0YICHHUS.
PaGouast mporpamma pazpaborana B coorBerctBuu ¢ ®I'OC cpeanero obmero oopazoBanusi, ¢
y4eTOM MPUMEPHON MporpamMmbl 00IIe00pa3oBaTeNbHON YUEOHOW MUCHUTUITHMHBI « XHUMUSY,
pexkomengoBannoit ®I'BOY IO «MHCTUTYT pa3BUTHS NPOPECCHOHATHPHOTO 00pa30BaHUS» B
KayecTBE  MPUMEPHOH  MporpamMMbl  JUIsl  peaju3allid  OCHOBHOM  IpodecCHOHATBHON
oOpa3zoBatenbHoil mporpammbl CIIO Ha 0aze ocHOBHOro o0Iero oopazoBaHUs C MOJNy4YEHUEM
cpenuero obmiero oopazosanus (IIpotokon Ne 14 ot «30» HOs1Opst 2022 1.).
2. MecTo yueOHOM IMCUMILVIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/JIbHOM MPOrpaMMbl
VYyeOnas nucuumummaa COO.01.12 Xumusa n3zydaercs B 001enpoecCHOHAIbHOM LUKIE B
ctpyktype OOIl CIIO na 6a3e ocHOBHOro o0miero oOpa3oBaHHsS C MOJXYYCHHEM CpPETHETO
cnenuansHoro oopaszosanus (IITICC3).

3. Ilnanupyemble pe3yJbTaThl OCBOEHHSI 0011e00pa30BaTeIbHON IMCUMIUIMHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Ocoboe 3HaueHHe AUCIUIUIMHA UMeeT NpH (hopmupoBanmnu u pazButun OK.



OO01IMe KOMIETEHIIUU

[Inanupyemsle pe3yJIbTaThl

OO6mmue JucuuniamHapHbie
OK 01. BroiOupars | B yactu Tpy10BOro BOCIUTAHUS: - BJIQJIETh CUCTEMOW XMMHMYECKUX 3HAHUHM, KOTOPAsl BKIIKOYACT:
CIOCO0BI pelieHust | - TOTOBHOCTb K TPYyHy, OCO3HAHHWE LIEHHOCTH MAacTEepCTBA, | OCHOBOMOJIArAlOMMEe MOHATUSA (XMMHUYECKMH DJIEMEHT, aToM,
3a1a4 Tpyaoooue; 9JIEKTPOHHAs 000J0YKa aToMa, S-, p-, d-dJIEKTPOHHBIE OpOUTATN
podeccuOHATBLHON - TOTOBHOCTb K AaKTHBHOW [JEATEIBHOCTH TEXHOJOTMYECKOW H | aTOMOB, WIOH, MOJIEKY1a, BaJICHTHOCTD,
JEeSITEIbHOCTH COLIMAJIbHOW  HANpaBJICHHOCTH, CIOCOOHOCTh  MHMIMHUPOBATb, | SJEKTPOOTPULATENIBHOCTb, CTENEHb OKHUCIEHHS, XUMHUYECKas
IIPUMEHUTEIBHO IJIAHUPOBATh U CAMOCTOSITENILHO BBIIOJIHATH TAKyIO ACSTEIbHOCTD; CBSI3b, MOJIb, MOJISIPHAsl Macca, MOJISIpHBI 00bEM, YIJIEPOAHBI
K Pa3IMYHBIM | - HHTEPEC K Pa3InYHBIM chepaM IpoecCHOHATbHOM NeATEIFHOCTH, | CKeleT, (yHKIHMOHANbHAs TpyNNa, pagukall, H30MEepHs,
KOHTEKCTaM OBnazieHue  yHHMBEpPCAJbHBIMU  yYEOHBIMM  [103HABATEJIbHBIMHU | H30MEPbI, TOMOJIOTUYECKUN psl, TOMOJIOTH, YIJIEBOIOPOJIBI,

NEeHUCTBUAMMU: KHUCJIOPOJI- M A30TCOJEp’KaIlMe COEAMHEHUs, OMOJIOTHYECKU

a) 0a30BbIC JJOTHYECCKHUE JICHCTBU:

- CaMOCTOSTENBHO (DOPMYIHPOBATh M AKTYaJIM3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATH CYIICCTBEHHBINM TPU3HAK WM OCHOBAHUS IS
CpaBHEHUS, KIIaCCU(PUKAIIUU 1 0000IICHNUS;

- ONIPEACTATH LETH JACSITeILHOCTH, 33/1aBaTh MApaMETPhl U KPUTEPHUU
HX JOCTHKCHUS,

- BBISBJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B pacCMaTPUBAEMBIX
SIBIICHHSX;

- BHOCHTH KOPPEKTUBBI B JIESATEIBHOCTH, OIICHUBATH COOTBETCTBUC
PE3yNbTATOB IEJISIM, OLIEHUBATh PUCKH MOCIEICTBUHN AEATeIbHOCTH;
- pa3BUBaTh KpPEaTHMBHOE MEBINUICHUE TPH PENICHHH >KU3HEHHBIX
npobiem

0) 0a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUS:

- BIaJeTh HABBIKAMHU Y4YeOHO-HCCIEAOBATEIbCKON M TPOEKTHOM
JeSATEIbHOCTH, HAaBBIKAMU pa3perieHus mpooeMm;

- BBUIIBJISITH TPUYUHHO-CIIECTBEHHBIC CBSI3W M aKTyaTU3WpOBAThH
3aJ1avy, BBIJIBUTATh THIIOTE3Yy €€ PEIICHUS, HaXOUTh apTyMEHTBI JIJIs
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHUI, 3aqaBaTh TMapaMeTpbl H
KPUTEPHH PEIICHUS;

- QHAJIM3UPOBATH MOTYYCHHBIE B XOJI€ PEIICHUS 3aa4u PE3yJIbTaThI,
KPUTHUYECKH OICHWBAaTh HMX JOCTOBEPHOCTh, IPOTHO3HPOBATH
W3MEHEHUE B HOBBIX YCIIOBUSX;

- YMETh IMEPEHOCUTh 3HAHMs B INMO3HABATEIBHYIO M NPAKTHYCCKYIO

aKTUBHBIC BellecTBa (YTJEBOIBI, JKUPBI, OEJKH), MOHOMEp,
oJIuMeEp, CTPYKTYpHOE 3BCHO, BBICOKOMOJICKYJISIPHBIE
COCMHEHMS, KPUCTA/UIMUECKas PEIIeTKa, TUIbl XUMHUYECKUX
peakuuii (OKHCIHUTENbHO-BOCCTAHOBUTEIIBHBIE, 3K30-U
SHAOTEPMHUUYECKHE, PEaKIMd HOHHOrO OOMeHa), pacTBOp,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, ANEKTPOIUTHYECKAS
JUcCcoLManus,  OKUCIUTENb, BOCCTAHOBUTENb,  CKOPOCTh
XUMUYECKON peakIMi, XUMHYECKOE pPaBHOBECHE), TEOPHUU H
3aKOHBI  (TEOPUS XUMHUYECKOTO CTPOCHHS OpPraHHYeCKHX
BeuiectB  A.M. byrtnepoBa, TeopHs  3IEKTPOIUTHUECKON
auccounranuu, nepuoandeckuit 3akod .M. MenneneeBa, 3akoH
COXpaHEHHUs MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUMA SI3bIK
XUMHUH, (AKTOJIOTUYECKHUE CBEJEHUS O CBOWCTBaX, COCTaBe,
MOTYyYeHUH W OE30MacCHOM  WCIOJb30BAaHUU  BaKHEHIITHX
HEOPTaHMYECKUX W OPraHUYeCKHX BEIIeCTB B OBITY U
MPAKTUYECKOM eI TETbHOCTH YEIOBEKA;

- YMEThb BBISIBIIATH XapakTEpHblE MPU3HAKM M B3aUMOCBS3b
W3YYEHHBIX TOHATHHI, MPUMEHATh COOTBETCTBYIOIIME IMOHSITHUS
IpU ONHCAHUU CTPOEHHUS U CBOWCTB HEOPraHUYECKUX U
OpPraHMYeCKUX BEIIECTB W WX MPEBpAlCHUM; BBISBIATH

B3aMMOCB3b XUMHUYCCKHUX 3HAHUH C IIOHATHUAMU n
IpCACTAaBICHUAMU APYTUX €CTCCTBCHHOHAYYHBIX MMPECIAMETOB;
- YMCTb HCIIOJIB30BaTh HAauMCHOBaHUA XUMHNYCCKUX

COCAMHEHUN MEXIYHApPOJHOTO COK3a TEOPETUYECKONM |




00J1aCTH KU3HEIEATEIIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

- BBIABUIAaThb HOBBIE UJACH, IPEAIararb OPUTMHAIbHBIE IOAXOIBI U
peuieHus;

- CIIOCOOHOCTb MX MCII0JIb30BaHMsI B IT0O3HABATEIBHON U COLIMATIBHOM
IIPaKTHUKE

NPUKIAIHON XMUMUU ¥ TPHUBHAIBHBIC HAa3BaHUS BaKHEUIINX
BEIIECTB (3TUJICH, alleTUJICH, TIUIepHH, (peHo, popMabaeru,
YKCyCHasi KHCJIOTa, TJIMIMH, yrapHbI Ta3, YIJEKHUCIBIA ras,
aMMHMaK, TalleHasi U3BECTb, HETallleHast U3BECTh, MUTHEBAS COAA

U JIPyTUX), COCTABIATH (GOPMYyJIbl HEOPraHUYECKUX U
OpraHWYECKUX BEIIECTB, YPABHEHMUS] XHUMUUYECKHX PEaKLUi,
OOBACHATL WX  CMBICN;,  TOATBEPKIATh  XapaKTEPHbBIC
XAMUYECKHE CBOIiCTBa BEIIESCTB COOTBETCTBYIOIIUMU
SKCIEPUMEHTAMH U 3alUCAMH  yYPAaBHEHUN  XUMHUUYECKHX
peaKIuii;

- YMeThb YCTaHABJIMBATh MPUHAIJICKHOCTh  H3YUYEHHBIX

HCOPIraHNYCCKUX M OPraHUYCCKHUX BCIICCTB K OIIPCACICHHLIM
KJIacCaM M rpymniam COGI[I/IHGHI/If/'I, XapaKTCPU30BaTh UX COCTAaB U
BaKHEHIITNE CBOfICTBa; OIpCACIIATb BUIAbl XUMHYCCKUX CBs3EH
(KOBaJIeHTHaFI, HOHHas, MCTaJIJIMYCCKasd, BOIIOpOI[Haﬂ), THIIBI

KPpUCTATNIMYCCKUX  PCHICTOK  BCIICCTB, KJIaCCI/I(l)I/ILII/IpOBaTB
XUMHYCCKUEC PCAKIINU,
- C(bOpMPIpOBaTL MpCACTAaBJIICHUA: 0 XUMHYECKOU

COCTaBJISIIOLIECH €CTECTBEHHOHAy4YHON KapTHUHBI MHpa, POJU
XMMHUH B TIO3HAaHUU SIBJICHUH NpUPOAbI, B (OPMHUPOBAHUU
MBIIIJIEHUSI U KYJIbTYPbl JIMYHOCTH, €€ (PYHKIIMOHAIbHON
IPaMOTHOCTH, HEOOXOAMMOM [Tl pelieHHsI MPaKTUYECKUX 3a7a4
U OKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3J10pOBBIO U IPUPOJIHOM CpeliE;

- YMeTb NPOBOAMTH pPACUYEThl MO XUMHUYECKUM (opMmynaMm U
YPaBHEHUSAM XHMHMUYECKHX pEaKUUd C HUCIOJIb30BAHUEM
(u3MUeCKUX  BEJIWYUH, XapaKTepU3YIOLIUX  BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0ObeMa (HOpMajbHbIE
yCIIOBUSI) Ta30B, KOJMYECTBAa BELIECTBAa; HCIOJIb30BaTh
CUCTEMHbIE XHMUYECKUE 3HAHUSA I NPUHATUS DPELIECHUN B
KOHKPETHBIX )KM3HEHHBIX CUTYyallUsIX, CBA3aHHBIX C BEIIECTBAMU
U UX IPUMEHEHUEM

OK 02. Hcnonr3oBarh
COBPEMEHHBIE CpEJCTBA
MOMCKa, aHajgm3a |

B 065acTi IeHHOCTH Hay4YHOTO MO3HAHUS:
- chopMHpOBAaHHOCTH  MHPOBO33PCHHS,
COBPEMEHHOMY YPOBHIO DAa3BUTHSl HAyKu U

COOTBETCTBYIOIIIETO
001I1eCTBEHHON

- YMETh IUIAHUPOBATH U BBINOIHATh XUMUYECKUH DKCIIEPUMEHT
(mpeBpallleHHsT OpraHMYECKUX BEUIECTB IpU HArpeBaHUW,
IIOJIyYCHHE JTUICHA M U3YYECHHE €r0 CBOWCTB, Ka4ECTBEHHBIC

3




MHTEPIIpETaluu
uHpopManuy, u
UH(OPMAIMOHHBIE
TEXHOJIOTUU JUISt
BBITTOJTHEHUS 3ama4y
npodeccnoHaATBLHOMI
IEATeNbHOCTH

MPAKTUKW, OCHOBAHHOTO HA JUAJIOTe KYJIbTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MHUPE;

- COBEpIICHCTBOBAHHE SI3BIKOBOM M UYWUTATENIbCKOW KYJIBTYpHI Kak
CpEeICTBa B3aUMOICUCTBUS MEXK/TY JIFOJbMHU U TIO3HAHMS MHUPA;

- OCO3HaHWE LEHHOCTM HAy4YHOH JESITeNbHOCTH, T'OTOBHOCTH
OCYIIECTBIISITh TPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATeIHbHOCTh
WHIUBUAYAIbHO U B TPYIIIIE;
OBnaneHue  yHUBEPCAIbHBIMU
JICACTBUSAMMU:

B) pabota ¢ uHpopMaIuei:

- BJIAJICTh HABBIKAMH IOJIYYCHHUS WH(DOPMAMM W3 HCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBISATh TIIOWCK, aHaJu3,
CUCTEMATH3AIMI0 W HWHTEPIPETANi0 WH(OPMAIUKA  Pa3IUIHBIX
BUJIOB U (DOPM MpeACTaBICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (hOpMaTax C y4eTOM Ha3HAUYCHUS
MH(OPMAIIUY U TIEJIEBOM ayTUTOPUH, BBIOMpas ONTUMAIBHYIO GopMy
MIPEJICTABJICHUS U BU3YaJIH3aIiH;

- OIICHHBaTh JIOCTOBEPHOCTh, JETUTUMHOCTh HWH(POpMAIUHU, €e
COOTBETCTBHE IMPABOBBIM U MOPATBHO-ITHUECKUM HOPMaM;

- UCTIOJNIB30BaTh CPe/ICTBA NH(DOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PpENICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpraHM3aIMOHHBIX 33/1a4 ¢ COONI0ICHHEM TpeOOBaHUN IPTOHOMHUKH,
TEXHHUKHU 0€30TMaCHOCTH, TUTHEHBI, PeCypcocOepeKeHHSI, TPAaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE€30MacCHOCTH;

- BIIQJIETh HABBIKAMHU PACIIO3HABAHWUS W 3alUTHl HH(POPMAIIUH,
nH(OpMaMOHHON 6€30MaCHOCTH JTHYHOCTH;

y‘Ie6HBIMI/I I103HAaBaTCJIbHBIMUA

peakuMd Ha albJIerujpl, KpaxMmana, YKCYCHYI KHCIOTY;
JeHatypamnusi OCJNKOB TIPU HArpeBaHWM, I[BETHBIC PEAKIIUU
O€NIKOB; MPOBOJUTH PEAKIMK HOHHOTO OOMEHa, OIpenessaTh
Cpeay BOJIHBIX PaCTBOPOB, KAYECTBEHHBIE PEAKIINH Ha CyIbh(haT-
, kapOoHAaT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHMUS; peuaTh
SKCHEpUMEHTAJIbHBIE 3a7auyu 1o TemaM "Mertamwisl"
"Hemeramnsl") B COOTBETCTBUM C MPaBWIAMH TEXHUKH
0e30MmacHOCTH Mpu 00pallleHUuH ¢ BEIIECTBAMHU U J1a00PaTOPHBIM
0o00OpyIOBaHHWEM; TPEIACTABIATh PE3YJIbTaThl XHUMHUYECKOTO
JKCIIEPUMEHTa B (JOpME 3aMKCU YPaBHEHUN COOTBETCTBYIOLINX

peaknmii u (GOPMYIHPOBAaTH BBIBOJBl HAa OCHOBE JTHX
pEe3yJIbTaTOB;
- yMeTh  aHAIM3UPOBATh  XHMHUYECKYI0  HH(OpPMAIHIO,

MOJly4aeMyl0 U3 pa3HbIX HMCTOYHHMKOB (CpPEACTB MaccoBO
uHpopMaIuu, cetb IHTEpHET U Ipyrue);

- BJIaJIETh OCHOBHBIMHM METOJaMU HAy4YHOI'O MO3HAHMS BEIIECTB
U XUMUYECKUX  sBICHUN  (HaOmIoIeHHWe,  U3MEpEeHue,
SKCHEPUMEHT, MOJEIHPOBAHNUE);

- YyMETh NPOBOJUTH pPACUEThl MO XUMHUYECKHM (opMmynaMm u
YPAaBHEHUSIM XUMHUYECKMX pEakUuid ¢ HUCIOJIb30BAHUEM
(bU3UYECKUX  BETUYMH, XapaKTepU3YIOIIMX  BElIlecTBa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, oObemMa (HOpMalbHbBIE
yCJIOBHS) Ta30B, KOJWUYECTBA  BEIIECTBA; HCIOJIb30BAThH
CUCTEMHBbIE XMMHYECKUE 3HAHMS /JI1 TNPUHATHA pEIIeHUN B
KOHKPETHBIX KU3HECHHBIX CUTYAIHUSIX, CBI3aHHBIX C BEIIECTBAMU
Y UX IPUMEHEHUEM

OK 04. DddexTuBHO
B3aUMOJICHCTBOBaTh |
paboTaTth B KOJUICKTHBE
Y KOMaH/Ie

-  TOTOBHOCTH K  CAaMOpPa3BHTHIO, CaMOCTOSATCIIHOCTH U
CaMOOTIPEICIICHHIO;

-OBJIaJICHHE HaBBIKAMH Y4eOHO-HCCIICIOBATEIbCKONW, MPOCKTHONH M
COIMAJIHOM JICSITEIBHOCTH;

OBgazicHrEe YHUBEPCATBHBIMA KOMMYHUKATHBHBIMH JICHCTBUSMHU:

0) coBMecTHas JeSTeIbHOCTh:

- TIOHMMaTh MW HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W
WH/IUBUYaTbHOM paboTHI,

- NPUHUMATh IIEJM COBMECTHOM JIESTEIBHOCTH, OPraHM30BbIBATh U

- YMETh TUIAHUPOBATH W BBITIOJIHITH XUMHUYECKUN IKCIIEPUMEHT
(mpeBpallieHuss OpraHUYECKHX BEIIECTB MPU HArpEeBaHUW,
MOTyYeHre STWJIEHAa M W3Y4YeHHE €r0 CBOWCTB, KaueCTBEHHBIC
peakiuu Ha aJdbJETHJIbl, KpaxMmal, YKCYCHYIO KHCIIOTY;
JeHaTypanusi OENKOB TMpPHU HAarpeBaHWU, IIBETHBIE PEAKIIUU
OENKOB; MPOBOJIUTH PEAKIIMM HOHHOTO OOMEHA, OIpenesaTh
Cpeny BOJIHBIX pacTBOPOB, KAU€CTBEHHBIC PEaKIIMU Ha CyJb(dar-
, kKapOOHAT- M XJOPUA-aHUOHBI, HA KaTHOH aMMOHMUS; pelIaTh
SDKCIIEpUMEHTAJbHbIE 3aaud 1o Temam "Meramuisl" wu
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KOOPJAMHHUPOBATh JCHCTBUSA MO €€ JOCTUIKEHHUIO: COCTAaBJIATH IUIAH
JEUCTBUN, pPACOPEACIATh POJM C YYETOM MHEHHH YYaCTHHKOB
00CyKJaTh pe3yIbTaTbl COBMECTHON paboThI;

- KOOPJIMHUPOBATh W BHIMOJIHATH PadOTy B YCJIOBHSIX PEabHOTO,

"Hemeramnsl") B COOTBETCTBUM C TMPaBWJIAMH TEXHUKH
0€30MaCHOCTH MpH 0OpAaIlEHUH C BEIIECTBAMH U J1a00paTOPHBIM
0o00Opy/ZOBaHUEM; TPEIACTABIATH PE3YJIbTaThl XHUMHUYECKOTO
9KCIEpUMEHTa B (hopMe 3alUCH YPaBHEHHH COOTBETCTBYIOIIUX

BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS; peakuii M (GOpMyJIMpPOBaTh BBIBOJBl HAa OCHOBE JTHX

- OCYILIECTBJIATh IO3UTHBHOE CTPAaTErMUECKO€ IIOBEJIEHUE B | pE3yJIbTaTOB

pasIUYHBIX CUTYalUsX, HPOSBIATH TBOPYECTBO M BOOOpa)KEHHE,

OBbITh HHUIIMATUBHBIM

OBnazeHne yHUBEPCAIIbHBIMU PErYISTUBHBIMU JEHCTBUSIMMU:

T) IPUHATHE Ce0s U IPYTHX JIIOICH:

- IPUHUMATh MOTHBBI M apryMEHTBHI APYTUX JIIOJEH MpU aHaIu3e

Pe3yJIbTaTOB JIEATEILHOCTH;

- IPU3HABATh CBOE IIPaBO U MIPaBO JPYIHX JIIOAEH HA OLINOKH;

- pa3BUBaTh CHOCOOHOCTh IOHUMAaTb MHUP C MO3ULUH JPYroro

4eJIOBEKa;
OK 0l1. BriOupars | B o6mactu 3x010rn4eckoro BOCHUTaHUS: - chopMUpOBaThH MIPEACTABJICHUS: 0 XUMUYECKON
CIOCOOBI pemieHus | - c(HOPMUPOBAHHOCTb SKOJOTMUYECKOW KYJIbTYpbl, IOHHUMAaHHE | COCTABIJIAIOLIEH €CTeCTBEHHOHAYYHOH KapTUHBI MHUpPA, POJIH
3aja4 BJIUSHUSL COLMAIbHO-DKOHOMHYECKHX TMPOIIECCOB HAa COCTOSIHME | XMMUM B TO3HAHMU SIBIIGHUM MpHUpOAbI, B (HOPMHUPOBAHUU
npodeccuoHaTbHON OPUPOJHOM U COLMAIBHOW Cpelbl, OCO3HAHHWE TIJI00AJBHOTO | MBIIUICHUSI W KYJIbTYpbl JIMYHOCTH, €€ (PYHKUIMOHAIbHOM
NeSITeIbHOCTH XapakTepa dKOJOTHYECKUX PodieM; IrPaMOTHOCTH, HEOOXOAUMOM /JIsl pelIeHUs] IPAKTUYECKUX 3a7a4
PUMEHUTETBHO K | - IUJJTAHHPOBaHUE U OCYIIECTBJIEHUE JEMCTBUI B OKpY’KaloIIel cpesie | U HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY

Pa3IMYHBIM KOHTCKCTaM

Ha OCHOBE 3HAHMSI IeJIel YCTOWYMBOTO PA3BUTHS YEIOBCUCCTBA,
AKTUBHOE HEIPHSATHE JCHCTBUMN, MPUHOCSIIUX BPEI OKPYKAIOIICH
cpene;

-  YMCHHC IIPOrHO3HUPOBATH He6HaFOHpI/I$ITHI)Ie 9KOJIOTUYECCKUEC
MOCJICICTBHS MIPEIITPUHAMACMBIX JCHCTBHH, TPEIOTBPAIIATh UX;

- pacinpCHUC OIlbITa JCATCIIBHOCTHU SKOJOTHYECKOU
HaIpPaBJICHHOCTH;

- OBJIaJICHHE HABBIKAMU y4eOHO-HCCIIE0BATEIbCKOM, MPOEKTHOW U
COIMAJIbHOMW JICSITEIIbHOCTH;

3I0POBBIO U IPUPOJHOU CpELIE;

- yMeTb coOJII0JIaTh MpaBHJa 3KOJIOTMYECKH 11e1eco00pa3Horo
MOBEACHUS B OBITY M TPYAOBOH JESATENBHOCTH B IENAX
COXpPAHEHHUs CBOETO 3J0POBbS M OKPYXKAKOIIEH NPUPOIHON
Cpelbl; YYMUTBIBATH OIIACHOCTb BO3JCWCTBUS HA JKUBBIE
OpTraHHU3MBbI OMMpECaACIICHHBIX BCIIECTB, IIOHUMas CMBICJI
IIOKa3aTels MPeIeIbHOM TOIyCTUMONM KOHLIEHTPALUU




4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI
4.1 O0beM IMCHUNIMHBI M BU/ABI Y4e0HOH padoThI

Ounasn ¢opma o0yueHus

Buo yueonoit paoomut Oovem uacos
MakcumasibHasi ydeOHasi Harpy3ka (Bcero) 68
Oobs13aTesibHAsI AyIUTOPHAA yYeOHasi HArpy3ka (Bcero) 66
B TOM YHUCIJIE:
Jexuuu (YpokH) 34
MIPAKTUYECKUE 3aHATHS 32

na60paT0pHLIe 3aHATHA

CamocrosiTesibHasi padoTa o0yuaronierocs (Bcero)

ceMecTpe

[TpomesxyTouHas arrectanus B popme:
- Opyeux ¢hopm Konmpons (koumpoavHas paboma) — Ha 6a3e OCHOBHOTO 00111ero 00pazoBaHus
— B NEpBOM CEMECTPE;
- oughgpepenyuposannoco 3auema — Ha 6a3e OCHOBHOTO OOIIEro 0Opa30BaHUS — BO 6MOPOM

4.2. Conep:xaHue TUCUMILINHBI

Pazpen 1.
Tema 1.1.
Tema 1.2.
Tema 1.3.
Tema 1.4.
Tema 1.5.
Pazpnen 2.
Tema 2.1.
Tema 2.2.
Tema 2.3.
Tema 2.4.
Tema 2.5.
Tema 2.6.
Paznen 3.
Tema 3.1.
Tema 3.2.
Tema 3.3.
Paznen 4.
Tema 4.1.
Tema 4.2.
Tema 4.3.
Tema 4.4.
Tema 4.5.

Knerka — cTpykTypHO-(YHKIMOHATIBHAS €AUHUIIA KUBOTO
Xumus kak Hayka. O01mas XapakTepuCcTUKa KU3HH.
CrpykTypHO-(OYHKIIMOHAIbHAS OpPTaHU3aLUs KIETOK.
CrpyKTypHO-(yHKIMOHAIBHBIE (PaKTOPHI HACIEICTBEHHOCTH.
OOMeH BeleCTB U MPEBpaIieHNue YHEPTUU B KIIETKE.
KuznenHbIl Uk kinetku. [lenenue kinetku. Murtos.
CtpoeHue U QyHKIMH OpraHu3Ma.

CrpoeHune opranusma.

@DopMBbl pa3MHOKEHUSI OPTaHU3MOB.

OHTOreHe3 pacTeHui, )KNBOTHBIX U YEJIOBEKA.
3aKOHOMEPHOCTH Hacle0BaHUs TPU3HAKOB.

CuenneHHoe HaclleJOBaHUE TPU3HAKOB.

3aKOHOMEPHOCTH U3MEHYHBOCTH.

Teopuu 3BOIIOIUN.

Hcropus 3BOIOIMOHHOTO YYeHUsl. MUKPOIBOIIFOIHS.
MaxkpoaBomtonus. Bo3HUKHOBEHHUE U pa3BUTHUE )KU3HU HA 3eMJIE.
[TpoucxoxaeHne 4eaoBeKa — aHTPOIIOTHES.

Okonorus.

Okonorudeckue GakTopsl U cpea OOUTaHUS.

[Tomynsanusi, cooOIeCTBa, IKOCUCTEMBI.

buocdepa — rimobanbHast 3KoJI0rH4ecKasi cucTema.

Bnusinue anTpornoreHHbIX (hakTOpoB Ha Ouochepy.

Bnusinue counanbHO- 3KOJIOTHYECKUX (PAKTOPOB Ha 3T0POBBE YEIOBEKA.

Paznen 5 XuMus B )KU3HH.

Tema 5.1.
Tema 5.2.

buorexHomornu B JKU3HU Kaxxa0ro.
buorexHonoruu HpaKTI/I‘lCCKI/IC 3aHATUA. 1 TCXHUYCCKHUE CUCTCMBI.
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1. MACIIOPT PABOYEM ITPOT'PAMMBI TUCIHUILIVHBI

1.1. Ob6aacTh npuMeHeHHs1 padoyeil NPorpaMMbl

Pabouas mporpamma 0011€00pa30BaTENbHON JUCIMIIMHBI SIBJISIETCS 4YacTblO OCHOBHOMU
obOpasoBarenbHOl mporpamMMmbl B cooTBercTBUU ¢ DPI'OC s cnemumansHOocTH: 21.02.19
3emneycmpoiicmeo (ykpynHéHHas Tpynna crneunanbHocted 21.00.00 I[lpuxknaonas eeonocus,
20pHoe 0eilo, Hehmeeazosoe 0eno u 2eode3ust), I 00yJalIUXCcs 0uHoU HOPMBI 00yUEHUS.

Pabouas nporpamma paspaborana B coorBerctBuM ¢ ®I'OC cpennero obmero oopa3oBanus, ¢
y4eTOM TMPUMEPHON mporpamMmbl 00I1€00pa3oBaTeIbHON YYeOHONW IUCHUIUIMHBI « XUMHUD»,
pexomennoBanHoit ®I'BOY IIO «MucTHTYT pa3BuTus NPO(EeCcCHOHAIBLHOTO O00pa3oBaHHS» B
KauecTBe MPUMEPHONM  MporpamMmbl  JJid  peallu3allud  OCHOBHOM  mpodeccroHaNbHOMN
obpa3oBarensHoil mporpammbl CIIO Ha 6aze ocHOBHOro 00IIero oOpa3oBaHUs C MONyYCHHUEM
cpennero obmiero oopazoBanus (IIporokosn Ne 14 ot «30» HOsI0ps 2022 1.).

1.2 MecTo y4yeOHOM IMCUMILUIMH B CTPYKTYpPe OCHOBHOM 00pa30BaTe/IbHOM MPOrPaMMbl

VYuyeOnas nucuumumaa COO.01.12 Xumusa n3zydaercs B 001enpoecCUOHAIbHOM ILUKIE B
ctpyktype OOII CIIO na 6a3e ocHOBHOro o0miero oOpa3oBaHHsS C MOJXYYCHHEM CpPETHETO
cnenuansHoro oopaszosanus (IITICC3).

1.3 Ilnanupyemble pe3yJbTaTbl OCBOeHHMsI 0011€00pa30BaTeIbHON JIUCHUILIMHBI B

coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Ocoboe 3HaueHNEe AUCIUIUIMHA UMeeT npu (hopmupoBannu U pazButun OK.
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OO01IMe KOMIIETEHIIUU

[Inanupyemsle pe3yJIbTaThl

OO6mmue

I[I/ICHI/IHJ'H/IHapHBIC

OK 01. Bribupars crocoOsr
pelieHus 3a1a4
npodeccnoHaTBLHOMI
JEATeIbHOCTH
IPUMEHHUTEIBHO

K Pa3IHMYHBIM KOHTEKCTaM

B yvactu Tpy10BOTO BOCIIUTAHUS:

- TOTOBHOCTh K TpPYZy, OCO3HAHHE IICHHOCTH MacTEepCTBa,
TpyaoIooue;

- TOTOBHOCTb K aKTUBHOM ACATEIHHOCTH TEXHOJOTMYECKOH W
COIIMAJIbHOW HAIMpaBJICHHOCTH, CIHOCOOHOCTh HMHHIIMHUPOBATH,

IUIAHUPOBaTh M CAMOCTOSITENIBHO  BBINIONHATH  TaKylo
NEeSITETbHOCTD;
- UHTEpec K pa3nuyHbiM cdepaM  mpodeccHoHATbHON
NEeSTEIbHOCTH,

OBnaneHue yHUBEPCANbHBIMH YyUEOHBIMU I103HABATEIHHBIMU
JICHCTBUSMHU:

a) 6a30BBIC JIOTUYECKHE ICHCTBUS:

- CaMOCTOSITENIbHO  (OpMYyJIHUPOBATH U
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBATH CYIICCTBEHHBIN MPU3HAK WM OCHOBAHUS JJIS
CpaBHEHUS, KIIaCCU(PUKAIIUU 1 0000IICHNUS;

- OIpenensaTh IENH JIEATEIBbHOCTH, 3a7aBaTh MapaMeTpbl U
KPUTEPUU UX TOCTHKEHHUS;

AKTYAJIM3UPOBATH

- BBIABJIATH 3aKOHOMECPHOCTHU n IMPOTHUBOPCUMA B
pacCMaTpruBACMBIX ABJICHUAX,

- BHOCHUTbH KOPPEKTUBBI B JACATCIIBHOCTD, OLICHUBATh
COOTBCTCTBHUC PE3YyJIbTAaTOB OCIIAM, OLICHUBATh pUCKH

MMOCJICACTBUI JIESITEIbHOCTH,

- pa3BUBaTh KPEATUBHOE MBINUICHUE TIPU PELHICHUN KU3HCHHBIX
npobem

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ICHCTBUSA:

- BJIQJICTh HAaBBIKAMHU YY€OHO-HCCIICIOBATEIIbCKON M TIPOCKTHOU
JeSITeIbHOCTH, HABBIKAMU pa3pelieHHs pooiieMm;

- BBISIBJISTH MPHYUHHO-CJICICTBEHHBIC CBSI3U "
aKTyaJIM3UpOBaTh 3aj1a4y, BBIIBHraTh THIIOTE3Y €€ PEIICHUS,
HAaXOJIUTh  APTYMEHThI  JUIS  JIOKA3aTelbCTBA  CBOMX

- BJIQJIETh CUCTEMOW XMMHMYECKHUX 3HAHUW, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATUSA (XMMUYECKUN DJIEMEHT, aToM,
3JIEKTPOHHAsI 000JI0YKa aToMa, S-, p-, d-3JeKTPOHHbBIE OpOUTATH
aTOMOB, HOH, MOJIEKYyJIa, BaJICHTHOCTb,
AJEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMHYECKAs
CBsI3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIA 00bEM, yrIepOaHbIN
ckener, (yHKUMOHAJIbHAS Tpynma, paaukai, H30Mepus,
M30MEpbI, TOMOJIOTUYECKUNU psifi, TOMOJIOTH, YIJIEBOJIOPOBI,
KHCIIOPOJI- MU a30TCOJAEpXKAIINE COCAUHEHUS, OWOJIOTHYECKU
aKTUBHbBIC BemiecTBa (YIJIEBOABI, KUPbBI, OENKH), MOHOMEp,
MoJUMeEp, CTPYKTYpHOE 3BCHO, BBICOKOMOJICKYJISIPHBIE
COCJIMHEHMS, KPUCTAJUIMYECKAs pelIeTKa, THUIbl XUMHUYECKUX
peakuui (OKHCIHUTENbHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHAOTEPMHUYECKHE, pEaKlIUd HMOHHOTO OOMEHa), pacTBop,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOIUTHYECKAS
JUCCOIMAIUsA,  OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTbH
XUMUYECKOW PEeaKIuu, XUMHUYECKOE PaBHOBECHE), TCOPUU W
3aKOHBI  (TE€OpUs XMMHUYECKOTO CTPOCHHUS OPTaHHYECKHX
Bemects  A.M. byrmiepoBa, TeOopus  DIEKTPOJIUTHYECKOU
Juccoumranuu, nepuoauyeckuit 3akon [[.M. MenneneeBa, 3aKoH
COXpaHEHHUs MacChl), 3aKOHOMEPHOCTH, CHMBOJUYCCKUN SI3bIK
XUMHH, (AKTOJIOTHYECKHUE CBEACHHUS O CBOMCTBaX, COCTaBe,
MOJy4YeHUH W O€30MacHOM  HCIIOJIb30BAaHUM  Ba)KHEHWIIIHMX
HEOPTraHMYECKUX U OpPTaHWYEeCKUX BEIIECTB B OBITY U
MPAKTUYECKOU eI TETbHOCTH YEJIOBEKA;

- YMEThb BBUIBIISATH XapaKTepHbIE NPU3HAKKM U B3aUMOCBA3b
W3YUYEHHBIX TOHSATUH, MPUMEHITh COOTBETCTBYIOIINE TMOHSTHUS
IpU ONHCAaHUU CTPOCHUS U CBOMCTB HEOPraHWYECKUX U
OpPraHMYEeCKHX BEIIECTB M MX MPEBpallCHUN; BBISBISATH
B3aMMOCBS3b  XMMHYECKHX 3HAHMH C  MOHATHAMH U
MIPEJICTABJICHUSIMU JAPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;




YTBEPXKACHUIA, 33]]aBaTh MApaMETPhl U KPUTEPHUH PEIICHUS;

- aQHAJIM3WPOBATh IIOJIyYCHHBIC B XOJI¢ PCIICHUS 3ajadu
pe3yJIbTaThl, KPUTUYECKH OIEHUBAaTh HX JOCTOBEPHOCTD,
MPOrHO3MPOBATh U3MECHEHUE B HOBBIX YCIIOBUSX;

- yMeTh TICPEHOCHTH 3HAHUS B IIO3HABATENBHYIO U
MIPAKTHYECKYIO 00JIACTH KU3HEICATCIIbHOCTH,

- yMeTh WHTECTPUPOBATH 3HAHHS W3 PA3HBIX MPEIMETHBIX
obacrei;

- BBIJIBUTATh HOBBIC UJICH, PEJIaraTh OPUTHHATBHBIE TIOIXOIbI
U PELICHHUS,;

- CIIOCOOHOCTH HX MCIOJB30BaHUS B IIO3HABATEILHOW U
COLIMAJILHOM MTPAKTUKE

- YMETh UCNOJIb30BATh HAMMEHOBAHUS XUMUUYECKUX COEAUHEHHI
MEXIYHAPOJAHOTO COK3a TEOPETUYECKON M NMPUKIAJHOW XUMUU
U TpUBHAIbHBICE HA3BaHUS BAXHEHIIMX BELIECTB (ITHUIICH,
alleTusieH, rIMiepuH, ¢enon, ¢dopManbaerua, YKCycHas
KUCJIOTa, TJWUHWH, YrapHbId Tra3, YTJIEKUCIbIM ra3, aMMHAK,
raiieHas W3BEeCTb, HEralieHas W3BeCTb, IHTbEBas cOJa U
JIPYTHX),  COCTaBIATH  (OPMYJIBI  HEOPTaHWYECKHX U
OpPraHWYEeCKUX BEILIECTB, YPABHEHUS XUMUYECKHX PEaKLHi,
OOBSICHATH UX CMBICT; TOATBEPXKIATh XapaKTEPHBIC XUMUYCCKHE
CBOMCTBAa BEUIECTB COOTBETCTBYIOLIMMHU 3KCHEPUMEHTAMU H
3alMCAMU YPABHEHUN XUMUYECKUX PEAKIIN;

- YMeTb YyCTaHaBIMBaTh MPUHAJJICKHOCTb  HM3YYEHHBIX
HEOPraHWYECKUX M OPraHUYECKHX BEIIECTB K OMNPEACIICHHBIM
KJIaccaM U TpyniaM COeMHEHUH, XapaKTepu30BaTh UX COCTaB U
BOKHEHIIME CBOMCTBA; ONMPEAENATh BUIbl XMMHUYECKUX CBSI3EH
(xoBanleHTHAsi, WOHHAs, METAJUIMYeCKas, BOJOPOJHAS), THIIBI
KPUCTAJUTMYECKUX  PEIIETOK  BEIIECTB;, KJIAaCCU(UIIMPOBATH
XUMUYECKHE PEaKLIUH;

- copMUpOBATH TIPEACTABJICHUS: O XUMUUECKOU COCTABJISIONIEH
€CTECTBEHHOHAY4YHOW KapTUHBI MUpPA, POJIM XUMHUH B TIO3HAHUU
SIBJICHUU TPUPOBI, B (POPMHUPOBAHUH MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (DYHKIMOHANBHOM TPAaMOTHOCTH, HEOOXOIMMOMN
UL pelieHus  MPAKTUYECKUX  3aJad M DKOJOTHYECKH
000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U MPHUPOIHOMN
cpene;

- yMeTh TPOBOAMTH pacueThl MO XUMHUYECKUM QopMylaM H
YPaBHEHUSAM XUMHUYECKHX PpEAKIUA C  HCHOJIb30BAHUEM
bu3MYECKUX  BENMYWH, XapaKTEepHU3YIOIIUX BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObemMa (HOpMalbHbIE
yCJIOBMS) Tra3oB, KOJMYECTBA  BEIECTBA; MCIOJIb30BATh
CHUCTEMHBIE XMUMUYECKHME 3HAHUS [UIsl NPUHATUS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYAaIlUsAX, CBA3aHHBIX C BEIIECTBAMU
Y UX IPUMEHEHHEM
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OK  02. Hcnonw3oBath | B 001acTu IeHHOCTH HAYYHOTO MTO3HAHUS: - YMETh TUIAHUPOBATH U BBINMOJIHATH XUMUYECKUM SKCIEPUMEHT
COBpEMEHHBIE cpelcTBa | - CPOPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO | (IPEBPAILIEHUS] OpPraHMYECKUX BEUIECTB MpPH HarpeBaHHH,
IIOMCKa, aHaJn3a U | COBPEMEHHOMY YpPOBHIO pa3BHTHSI HAayKH M OOIIECTBEHHOH | MOJy4YeHHE STHICHA M W3yYEHHE €ro CBOWMCTB, KauyeCTBEHHBIC
UHTEPIIpETALNH MIPAKTHKH, OCHOBaHHOTO Ha Jaore KyJbTYp, | peaKUMKU Ha ajJbJETUAbl, KpaxMmall, YKCYCHYIO KHCIOTY;
uHpopManuy, U | CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B | leHaTypalusi O€IKOB IIpU HarpeBaHWM, LBETHBIE peaKLUu
nH(pOpMaLIMOHHbIE MOJIUKYJIBTYPHOM MUDE; O€NKOB; MPOBOJUTH PEAKIMU HOHHOTO OOMEHa, ONpPEeNeNsTh
TEXHOJIOTHH JUISL | - COBEpIICHCTBOBAHWE S3BIKOBOM M YHUTATEIBCKOW KYIJBTYPHI | CPEAY BOIHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIMH Ha CyIb(art-,
BBITIOJTHEHU S 3aJa4 | KaKk CpeJICTBa B3aMMOCHCTBHS MEXIYy JIOAbBMH U TMO3HAHUS | KApOOHAT- W XJIOPHI-aHHOHBI, HA KAaTHOH aMMOHHS, pellaTh
npodeccHoHATEHOM MHPA; AKCIIEpUMEHTANIbHBIE 3a7auyu 1o Temam "Mertamisl" u
JeSITeNIbHOCTH - OCO3HaHHE IIEHHOCTH HAy4YHOW JeATeIbHOCTH, TOTOBHOCTH | "Hemeramnbl"') B COOTBETCTBMM C TMpaBWJIAMHU TEXHUKHU
OCYIIECTBIISATh IIPOEKTHYIO u HCCJIEIOBATENBCKYIO | 0€30IIaCHOCTH IIPU OOpALEHUH C BEIIECTBAMU U JIJAOOPATOPHBIM
JeSITeNIbHOCTh MHIUBUAYATbHO U B TPYIIIE; 0o00opyZOBaHHEM; TMPEACTABIATh PE3YyJIbTaThl XHMHUYECKOTO
OBianeHne yHUBEPCATbHBIMH YYEOHBIMU IT03HABATEIBHBIMHU | SKCIIEPUMEHTA B (hOpME 3aIUCH yPAaBHEHUN COOTBETCTBYIOIIMX
JNEHUCTBUAMMU: peakuuii u  (GopMyIHpOBaTH BBIBOJABI HAa OCHOBE JTHX
B) pabota ¢ uHpopmMaIuei: pe3yIbTaTOB;
- BJIaJIETh HABBIKAMHU IOJIy4€HUS MH(OPMALIUY U3 UCTOYHUKOB | - yMETh  aHAM3MPOBATh  XHMMHUYECKYH0  WH(OpMAIIHIO,
Pa3HbIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBIISATh MMOUCK, aHAIN3, | IOJYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
CUCTEMAaTH3alMI0 U WHTEPIpEeTalni0 HHGOPMAIMU pa3inyHbIX | nHpopmanuu, cetb HTEepHET U ApyTHe);
BHUJIOB U (DOpPM TIpe/ICTaBIICHHUS; - BJIaJIETh OCHOBHBIMU METOJaMH HAYYHOTO MO3HAHUS BEIIECTB
- co3laBaTh TEKCThl B pAa3NMUYHBIX (opMarax C Y4YeTOM | U XMMHYECKUX  sBICHUW  (HaOdroJeHue,  HM3MEpeHHue,
Ha3Ha4YeHHs WHOOpPMAIMU W 1ENIEBOM ayAUTOPUHU, BBHIOMpAs | PKCIIEPUMEHT, MOJACIUPOBAHUE);
ONTUMAJIBHYIO (POpPMY MIPECTABICHUS U BU3YaTH3alIH; - yMeTh MPOBOAMTH pacueThl MO XUMHUYECKUM QopMylaM H
- OLICHHMBATh JOCTOBEPHOCTh, JETUTUMHOCTh MH(POPMAIINH, €€ | YDABHCHHSIM  XUMHUYECKUX pEaKIUid C  HCIOJIb30BAaHUEM
COOTBETCTBHUE MPABOBBIM U MOPAIIBHO-3TUYECKUM HOPMaM; bu3MYECKUX  BENMYWH, XapaKTEepHU3YIOIIUX BEIIeCTBa C
- HCIIOJIb30BATh CpeacTBa MH(OPMaLMOHHBIX U | KOJTUYECTBEHHON CTOpPOHBI: Macchl, oObeMa (HOpMajbHBIE
KOMMYHUKAIIMOHHBIX TEXHOJOTUWA B PEIIEHWHU KOTHUTUBHBIX, | YCIOBUS) Ta30B, KOJMYECTBA  BELIECTBA;  HCIIOJIb30BATh
KOMMYHHUKAaTUBHBIX W OpPraHU3allMOHHBIX  3a/Jad  C | CHCTEMHbIE XHUMHYECKHE 3HAHUS Il TPHUHSATHS PEIICHUN B
co0JII0ICHHEM TpeboBaHU SPrOHOMHKH, TEXHUKH | KOHKPETHBIX )KU3HEHHBIX CUTYAIIMX, CBI3aHHBIX C BEIIECTBAMHU
0€301acCHOCTH, THUTHEHBI, PeCcypcocOepekeHHs, MPABOBBIX MU | M UX MPUMEHEHUEM
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE€30MaCHOCTH;
- BIIaJICTh HaBBIKAMH PACIIO3HABAHUS U 3alllUThl WH(OpMaLuu,
nHGOPMALMOHHOM 6€30MaCHOCTH JMYHOCTH;
OK 04. O} dheKkTuBHO | - TOTOBHOCTh K CaMOPA3BHTHIO, CAMOCTOSITEIBHOCTH W | - YMETh IUIAHUPOBATH U BBIMOIHATH XUMHUYECKUMA SKCIEPUMEHT
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B3aWMOJIENICTBOBATh

u

pa60TaTB B KOJUJICKTUBE U

KOMaHI€C

CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBbIKAMU y4eOHO-HCCIIeI0BaTEeNIbCKOMH,
MPOEKTHON ¥ COLMATIbHOM JIEATEIIbHOCTH;
OBnanenue YHUBEpCaJIbHBIMU
JCHCTBUSAMMU:

0) coBMecTHas JesITeIbHOCTD:

- MOHMMATh M MCIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHOW H
WHIUBUAYATbHON pabOTHI;

- MIPUHUMATh en COBMECTHOM NEeATEIbHOCTH,
OpraHu30BBIBATH M KOOPAMHUPOBATH JIEUCTBHS IO €€
JOCTH>KEHMIO: COCTABIIATH IIJIaH JIEUCTBUM, PaCIPENeATh POIU
C YyYeTOM MHEHHMIl YYacTHHUKOB O0OCYXJaTh pe3yJbTaThl
COBMECTHOH paboThI;

KOMMYHHUKATHBHBIMU

-  KOODAMHHUPOBATb M BBHINOJHATH pPAaOOTy B  YCIOBUAX
peanbHOro, BUPTYJILHOTO 51 KOMOWHHMPOBAHHOTO
B3aUMOJICUCTBHUS;

- OCYIIECTBJISATh IMO3UTHUBHOE CTPATETHYECKOE IOBEJIEHUE B
pa3sIMYHBIX ~ CHUTyalMsX,  HpOSABIATH  TBOPYECTBO  H
BooOpakeHue, ObITh MHUIIUATUBHBIM

OBnazneHne yHUBEpPCAIIbLHBIMU PETYJISTUBHBIMU JEHCTBUSIMMU:

T') IPUHATHE ce0sl U IPYTUX JIIOACH:

- TpPUHUMAaTh MOTHMBBI W apryMEeHTBl JPYIHX JIOACH Impu
aHAJIN3€ Pe3yJIbTaTOB JEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTUX JIOJEH Ha OINOKY;

- pa3BUBaTh CIOCOOHOCTh MOHMMATh MHUP C MO3UIUHU JPYroro
4EJIOBEKA;

(mpeBpaineHuss OpraHUYEeCKHX BEIISCTB TIPU HArpeBaHUH,
MOJIy4eHUE JTUJICHA U M3Y4YEHHE €ro CBOMCTB, Ka4yeCTBEHHBIE
peaKiuu Ha aNbJCTHIBI, Kpaxmall, YKCYCHYI KHCIIOTY;
neHaTtypanusi O€IKOB MpH HAarpeBaHWM, LBETHbIE peaKluu
OENKOB; MPOBOJUTH PEAKIMU HOHHOTO OOMEHA, ONpPEeNsTh
Cpelly BOJHBIX pacTBOPOB, KAUYECTBEHHBIE PEAKIIMH HA CyJb]at-,
KapOOHAT- W XJIOPHI-aHHUOHBI, HA KATHOH aMMOHHS, PEIIaTh
SKCIEPUMEHTAJIbHBIE 3afaud 1o TemMaMm "Mertamisl" u
"Hemetannpl") B COOTBETCTBUM C HPaBUJIAMU TEXHUKH
Oe3omacHOCTH Mpu 00pallleHrH ¢ BEeLIECTBAaMH U J1a00paTOPHBIM
000pyZIOBaHUEM; TMPEACTABIATh PE3YJIbTaThl XHUMHYECKOTO
SKCIIepUMeHTa B (opMe 3alUCH YpaBHEHUIN COOTBETCTBYIOIIUX
peakiuii u (HOpMyIHpOBATH BBIBOJABI HA OCHOBE JTHX
pe3yNbTaToB

OK 01. BriGupats cmocoOsl

pelieHus 3a1aq
npo¢eCcCuOHATBHON
JeSITeNIbHOCTH
MPUMEHHUTEIHHO K

Pa3JIMIHBIM KOHTCKCTaM

B o65acTH 3K0JI0rM4ecKOro BOCIUTAHUS:

- c(OPMHPOBAHHOCTH 3KOJIOTMYECKON KYJIbTYphl, TTOHUMaHUE
BIIMSHUS COLMATIbHO-3KOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE
NPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HaHHE TJI00aTBHOTO
XapakTepa dKOJIOTHYECKHX Ipo0ieM;

- IJIJAHUPOBAHUE U OCYLICCTBICHUE NEHCTBUM B OKpPYXKaIOLIEH
Cpele Ha OCHOBE 3HaHMs IIeJIell YCTOWYMBOIO Ppa3BUTHS

- copMUpOBATH TIPEACTABICHUS: O XUMUUECKOU COCTABJISIONIEH
€CTECTBEHHOHAY4YHOW KapTUHBI MUPA, POJM XUMHUH B TIO3HAHUU
SBJIGHUN TPUPOJIBI, B (POPMUPOBAHUM MBIIIJICHUSI U KYJIbTYPBI
JUYHOCTH, €€ (DYHKIMOHATBLHOW TPAaMOTHOCTH, HEOOXOIMMOMN
JUISL  pelIeHWs MPaKTHYeCKUX 3aJad M OKOJIOTMYeCKd
000CHOBAaHHOTO OTHOIIICHUS K CBOEMY 3[IOPOBBIO U MPHUPOIHOMN
cpene;
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4eJI0BEYECTBA;
aKTUBHOE  HETPUSITHE
OKpYXKaroIlEeH Cpee;

- YMEHHUE MPOrHO3MPOBATh HEOJIArONPHUATHBIE HKOJIOTMYECKUE
IIOCJIEICTBUS IIPEANPUHUMAEMBIX JIEUCTBUH, MPEIOTBPAILAThH
UXx;

JNICUCTBUMA,  TPUHOCSAUIUX  Bpel

- paciupeHuc OIIbITa JACATCIIBHOCTH 3KOJOTIYECKOM
HaIIpaBJICHHOCTH;,
- OBJIaICHHUEC HaBBIKaMU y‘-Ie6HO-HCCHCHOB&TCHBCKOﬁ,

HpOGKTHOﬁ 1 COIMaIbHOMN ACATCIIBHOCTH,

- yMeTh coOirofaTh IpaBUila IKOJIOTMUYECKU LEIECO00pPa3HOro
NOBEJCHUS B OBITY U TPYAOBOW JEATEIBHOCTH B LEIAX
COXpaHEHHUs CBOEr0 3J0pOBbs U OKpPYXKAIOWIEH MPUPOIHOU
Cpelbl; YYMTHIBaTb OIACHOCTb BO3AEHUCTBUSL HA OKUBBIC
OpTraHHU3MBbI OIPCACIICHHBIX BCIIICCTB, IIOHUMas CMBICJI
noKasareJsi peiebHOM JOIyCTUMON KOHLIEHTPALH
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2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI
2.1 O0beM IMCHUIIMHBI H BUBI y4eOHOH padoThI

Ounas ¢opma o0yueHus

Buo yueonoit pabomut Oobvem uacos

MakcumajibHasi yyeOHasi HArpy3Ka (Bcero) 68
Oobs13aTesibHAsI AyIUTOPHAA yYeOHasi HArpy3ka (Bcero) 66

B TOM YHCIIE!

JIEKIMH (YPOKH) 34
NIPAKTHYECKUE 3aHATHS 32
71ab0paToOpHbIC 3aHATHS -
CamocrosiTesibHast padoTa o0yualouierocs (Bcero) 2

[TpomesxyTouHas arrectanus B popme:

— B Nep8oOM CEMECTpE;

ceMecTpe

- Opyeux ¢hopm Konmpons (koumpoavHas paboma) — Ha 6a3e OCHOBHOTO 00111ero 00pazoBaHus

- oughgpepenyuposannoco 3auema — Ha 6a3e OCHOBHOTO OOIIErO 0Opa30BaHUS — BO 6MOPOM




2.2. TemaTu4eCKMH IJIAH U COACPKAHUE AUCHUTIIUHBI

HaumeHoBaHue Conep:xanue yuedOHOro MaTepuasa (OCHOBHOE H NPO(ecCHOHAIbHO- OBLeM YACOB ®opmupyeMble
pa3/iesioB M TeM OpPHEHTHPOBAHHOE), J1A00PATOPHbIE U PAKTHYECKHE 3aHATHS, NIPUKJIAJTHOH MO1Y/b KOMIIeTeHI[HH
1 2 3 4
Paznesn 1. OCHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. OcHoBHoOe coep:kaHne 4 OK 01
Crpoenue aToMOB Teoperudeckoe o0yueHue 2
XAMAICCKUX CoBpeMeHHass MOJ€ENb CTPOeHUss aroma. CHUMBOJIMYECKUH S3BIK XUMHH. XUMUYECKU
SJICMCHTOB U 5JIEMEHT. DJIEKTPOHHAS KOH(UTypalws aroma. Kiaccupukanus XuMUIECKAX 3JIEMEHTOB (S-,
fipupona p-, d-anemenTshl). BaneHTHbIe 21eKTPOHBI. BageHTHOCTh. DIeKTpOHHAs MPUPOAa XUMHUECKON 2
XAMUYCCKON CBA3N | cpgay,  DieKTpPOOTPULIATENILHOCTh. BHABI  XMUMHYECKOH CBsS3UM (KOBaJeHTHAs, WOHHAS,
METAJJIMYECKasi, BOAOPOIHAS) U CIIOCOOBI €€ 00pa30BaHUs
IIpakTHyeckue 3aHATHSA 2
Pemrenue 3aganuii Ha UCHOJL30BAaHUE XUMHUUYECKOM CUMBOJIMKHA M Ha3BaHUU COEIUHEHUN
0 HOMEHKJIaType MEXKIYHApOJHOTO0 COK3a TEOPEeTHUYECKOM M NPUKIAJHOW XUMHH U
TPUBHAJIBHBIX HAa3BAHWHU JJISI COCTABICHUS XMMUYECKHX (OPMYJ JABYXaTOMHBIX COCTUHEHHUN
(oxcua0B, Cynb(UI0B, THAPUAOB U T.II.) U IPYTUX HEOPTAHUUYECKUX COCTMHEHUHN OTAENbHBIX )
KJIACCOB.
[IpakTudeckue 3alaHusl HA YCTAHOBJICHHUE CBSI3M MEX]Iy CTPOSHHUEM aTOMOB XMMHUYECKHX
DIIEMEHTOB W TEPHOAMYECKHM HM3MEHEHHEM CBOWCTB XHUMHUYECKHMX DJEMEHTOB M UX
COEMHEHUH B COOTBETCTBUU C MoJiokeHHeM Ileprnoinyeckoil cucteMsl.
Tema 1.2. OcHoBHOe coepkaHue 2 OK 01
Ilepnonnueckuit Teopernueckoe odyuenue 2 OK 02
3aKOH U TabmuIa Iepronnyeckass cucteMa xumudyeckux osyementoB JI.M. MenneneeBa. dusndeckuii
AW. MenneneeBa |cypicn IMepuomuueckoro 3akona /.M. MenaeneeBa. 3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB
XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMH TPOCTBHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C )
MOJIOKEHUEM XUMHYECKOro 3jeMeHTa B llepmommueckoil cucteMe. MHUpPOBO33pEHUECKOE U
Hay4Hoe 3HaueHue [lepuoanueckoro 3akona /[.1. Menaeneesa. [Ipornossr [I.11. Menneneesa.
OTKpBITHE HOBBIX XUMHUYECKHX 3JIEMEHTOB
Pa3nen 2. XuMn4yeckue peakuuu 12
Tema 2.1. Tunst OcHoBHOe coaep:kaHue 8 OK 01
XUMHUYECKHUX Teopernyeckoe o0yueHmne 4
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peaxuui Knaccudukanus v TUIBI XMMUYECKHX peaKUUil ¢ ydacTHEM HEOPraHMYeCKUX BEIIECTB.
CocraBneHne ypaBHEHUH peakUMi COEIMHEHMS, Pa3I0oKEHUs, 3aMelleHusi, oOMeHa, B T.U. )
peaKLMii TOPEHUs], OKUCIEHHUS-BOCCTAHOBIICHHSL.
VpaBHeHUsT  OKHCIeHMsA-BoccTaHOBIeHUsA. CreneHb  okucieHus. OKHCIUTENb U
BOCCTaHOBUTENb. COCTaBIEHUE U YPAaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI 5
METO/I0M 3JIEKTPOHHOro OanaHca. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM B MPUPOJIE,
MMPON3BOJACTBCHHBLIX NMPOLCCCAX W KU3HCACATCIbHOCTH OPraHnu3MOB
[IpakTuyeckue 3aHATHA 4
KonnyectBeHHbIe OTHOIIEHUS B XUMUU. OCHOBHBIE KOJUYECTBEHHbIE 3aKOHBI B XUMHUHU U
PAaCUCTHI 110 YPaBHCHUAM XUMHWYCCKUX peaKuHﬁ. Mop Kak CAHNHHIIa KOJIMYECTBA BCIICCTBA.
MosnsipHast mMacca. 3akOHbI COXPAaHEHHMsS] Macchl M 3HEpruu. 3akoH ABorajapo. MosspHbIil 4
o0beM razoB. OTHOcUTeNbHAsl IJIOTHOCTb ra3oB. PacueTel M0 ypaBHEHHSIM XHUMHUYECKUX
peakuMii C MCIOJIb30BAaHMEM Macchl, 00beMa (HOpPMaJIbHbIE YCJIOBHUS) Ta30B, KOJIMYECTBA
BEIIECTBA
Tema 2.2. OcHoBHOE conep:kanue 4 OK 01
OTEKTPONUTHHECKAs Teoperudeckoe odyueHune 2 OK 04
JMCCOIMALUs U =
OB OGMEH Teopus snexTpoauTHdeckor aucconuanvy. VoHbl. DIEKTpONINUTHI, HEANEKTPOIUTHI. Peakiun
noHHOro oOmMeHa. CocTaBieHue peakuii HOHHOIO OOMeHa IyTeM COCTaBJIEHMS UX MOJHBIX U )
COKpAIlIEHHBIX HOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peaklMy. 3a/laHusl HA COCTaBJICHUE
VOHHBIX PEaKIHil
IIpakTnyeckue 3aHATHSA 2
CTpOGHI/Ie BCIICCTBA U XUMUUYCCKHE PCAKIITNHN 2
Pa3znen 3.CTtpoeHune U CBOMCTBA HEOPIaHNYECKUX BeLECTB 18
Tema 3.1. OcHoBHOE coaep:kaHne 6 OK 01
Knaccudukanus, Teoperuueckoe o0yuenue 2
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HOMEHKJIaTypa
CTpOCHHE
HEOPraHMYECKUX
BEILICCTB

[Ipenmer neoprannueckoir xumuu. Krnaccudukanus Heopranndeckux Beriects. [Ipoctbie
U ClOoXHble BeniecTBa. OCHOBHBIE KJIACChl CJIOKHBIX BEUIECTB (OKCHIbI, T'MIPOKCH]IBI,
KHCJIOTHI, COJIM). B3auMOCBS3b HEOPTraHUYECKUX BEIIECTB. ArperaTHble COCTOSIHUS BELIECTBA.
Kpucrannuueckue u amopdubie BemecTBa. THIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHas,
MOJICKYJIsIpHAsi, MOHHAsA, METaJUIMYecKas). 3aBUCUMOCTh (PU3NYECKUX CBOICTB BEIECTBa OT
TUIA KPUCTAJNINYECKON pEIIeTKH. 3aBUCHMOCTh XMMMUYECKON aKTHBHOCTH BELIECTB OT BUAA
XUMHUYECKOHN CBSI3M U THIMA KpUCTAITNYECKOU pemieTku. [IpuunHel MHOr00oOpas3us BEIIeCTB

IlpakTH4YecKkue 3aHATUSA

Homenknatypa HeopraHM4eCKMX BELIECTB: Ha3BaHUWE BELIECTBA MCXOIsi U3 HX
XUMHUYECKOH (DOpMyJIbI MIIM COCTaBJICHUE XMMHUYECKOM (OpMyJbl HMCXOJs U3 Ha3BaHUsA
BenlecTBa 1o mexxayHapoanoil (MIOITAK) unu TpuBHaabHOM HOMEHKIIATYPE.

Pemenne npakTuueckux 3aJaHMi NO KiaccU(UKALMM, HOMEHKJIAType M XUMHUYECKUM
(dopMyJilaM HEOPraHUYECKUX BEILECTB PA3JIMYHBIX KJIACCOB (yrapHbIM ra3, YrJIEKHCIbIM ras,
aMMMaK, ramieHas M3BeCTb, HeralleHas W3BeCTb, NUThEBas COAa W JAPYTUX): Ha3blBaTh U
COCTaBJIATH (GOPMYJIbI XUMUYECKHX BELIECTB, ONPEENIATh IPUHAIEKHOCTD K Kiaccy.

HcTounuku Xxumuueckoi nHpopMaliuu (CpecTB MaccoBoi nHGopManuu, cetb MHTepHeT
u apyrue). [lonck napopmaum no HazBaHusIM, UACHTU(DUKATOPAM, CTPYKTYPHBIM Gopmysiam

OK 02

Tema 3.2. Dusuko-
XAMUYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BEIICCTB

OcHoBHOE CoacpKaHue

12

Teopernyeckoe o0yueHune

Mertannsl. O6H_[I/Ie (1)I/I3I/I‘ICCKI/IC 1 XHUMHYECKHE CBOIMCTBa MeTaioB. CiocoObl MOJIYyUCHMU.
3HaueHUe METaIoB U HEMETAIOB B npupoac " KUBHCACATCIBHOCTU YCIOBCKA U
OpTraHHUu3MOB. KOppO3I/I$I MCTAJIJIOB: BUABI KOPPO3UU, CITOCOOBI 3aIlUThI MCTAJJIOB OT KOPPO3UHU

Hemeramnel. OOmme ¢Qusnueckue M XMMHUYECKHE CBOMCTBA HEMETAJIOB. THUNHUYHBIE
cBoiictBa HemetaiioB [V— VII rpynn. Knaccudukamus v HOMEHKIATypa COEIUHEHHM
HeMmeTayioB. KpyroBopoThl OMOTE€HHBIX 3JIEMEHTOB B IIPUPOJIE

XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIacCOB HEOPraHMYECKHX BEIIeCTB (OKCHIOB,
TUAPOKCUOB, KUCIIOT, COJIed U Jip.). 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB IPOCTBIX
BELIECTB, BOJOPOIHBIX COEUHEHNM, BHICIINX OKCHJIOB M THAPOKCHIOB

IIpakTuyeckue 3aHATHS

CocraBneHrne ypaBHEHMH XHMHMUYECKMX PEaKUHUA C Y4YaCTHEM HPOCTBIX U CIOKHBIX
HEOpPraHMYECKUX BELIECTB: META/VIOB U HEMETAJUIOB; OKCHJOB METajUIOB, HEMETAJUIOB U
aM(OTEepHBIX IEMEHTOB; HEOPraHMUYECKUX KUCIOT, OCHOBAaHUN U aM(POTEPHBIX THAPOKCHUIIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Penienue nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJJaHMN Ha CBOMCTBA, COCTAaB,

OK 01
OK 02
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IMOJIYUCHHUE U 0€e30IacHOE HCII0Ib30BAHNE BaXKHEHIIIHNX HCOpPraHN4YCCKUX BEIICCTB B 6BITy u
HpaKTquCKOﬁ JACATCIIbHOCTH 4YCJIOBCKA

KonTtpouabnas pa6ora

Pa3znea 4. Ctpoenue

H CBOMCTBA OpPraHn4e¢CKHX BeIIECTB

16

Tema 4.1.
Knaccuduxkanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKHUX
BEILIECTB

OcHoBHOE CoacpKaHue

Teopernyeckoe o0yueHue

[losiBieHHEe W pa3BUTHE OPraHUYECKOM XUMUM Kak Hayku. lIpenmer opranumdeckoi
XUMHUHU. MecTo 1 3HaYeHHE OpPraHM4eCKOM XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

XHAMHMYECKOE CTPOCHHE KaK IIOPSJOK COCAMHEHHMS aTOMOB B MOJIEKYJIE COIJIaCHO HUX
BaJICHTHOCTH. (OCHOBHBIE IIOJIOKEHUS TEOPUM XUMHYECKOIO CTPOCHHUS OPraHUYECKUX
coenuaeHnit A.M. BytnepoBa. YriaepoaHblil CKeJIeT OPraHM4ecKOr MOJEKYIbl. 3aBUCUMOCTh
CBOMCTB BEILECTB OT XMMUYECKOTO CTPOEHUS MOJIEKY. M3oMepus 1 U30MeEPBL.

[lonsitTne o @yHkuMoHanbHOM rpymnme. Panukan. IlpuHnunel  kimaccupukanuu
OpraHMYEeCKUX COeAUHEHUN. MexIyHapogHas HOMEHKIATypa U NPUHLUIBI HOMEHKIATYpPBI
opranuueckux coenuHeHui. [loHsTHE 00 a3oTcoaepKallUX COEIUHEHUSX, OMOJIOTMYECKH
aKTUBHBIX BellecTBax (yriaeBojax, JKHpax, OeiakaXx W Jp.), BBICOKOMOJEKYJISPHBIX
COEIMHEHUSIX (MOHOMED, OJUMEDP, CTPYKTYPHOE 3BEHO)

IIpakTHYecKkHne 3aHATHA

HomeHnknatypa OpraHM4ecCKMX COEOUHEHMH OTAENBHBIX KJIAcCOB  (HACBILICHHBIE,
HEHACBHIIIICHHbIE U APOMATUYECKUE YTIEBOIOPOAbI, CHUPTHI, (EHOJIbI, albIeTU/Ibl, KETOHBI,
KapOOHOBBIE KMCIOTHI U Jp.) CocTaBiieHHE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOpMyI
OpPraHWYECKHUX BEIECTB OTJEIbHBIX KJIACCOB, UCIOJb3Ys UX HA3BAHUS IO CUCTEMATUYECKON 1
TPUBMAJIBHON HOMEHKJIAType (ITHJEH, aleTHJeH, TNIMIEpUuH, QeHos, GopMalbIeru,
YKCyCHasl KUCJOTa, INIMIUH). Pacdersl mpocteifmeit Gopmysbl OpraHudeckoil MOJIEKYIIbI,
UCXOJIs1 U3 JIEMEHTHOI0 cocTana (B %)

OK 01

Tema 4.2. CBoiicTBa

OCcHOBHOe co/Iep;KaHue

10

OpraHUYECKUX

TeopeTnyeckoe o0yueHue

OK 01
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COCTUHEHUN

@OU3NKO-XMMUYECKHE CBOWCTBA OPraHMYECKUX COEJUHEHUH  OTAEIbHBIX  KIJIACCOB
(ocoOeHHOCTH KJIaCCHU(HUKAIMKA M HOMEHKJIATYphl BHYTPU KJIacca,; TOMOJIOTHUECKUH psii H
obmas Qopmyna; wuzomepus; (u3MUEecKUe CBOWCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI
110JTy4EHUs)

— HIpeJenbHble YIIeBOAOPOAbI (aJKaHbl M LMKIOAIKaHbl). ['OpeHne MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHUKOB Telja B MPOMBIIUIEHHOCTH M ObITy. CBOICTBa NPUPOIHBIX
YIJIEBOJOPOAOB, HAX0KICHHUE B IIPUPOJIE U IPUMEHEHUE aJIKaHOB;

— HenpeaenbHble (aJKEHbI, aJKWHBl W alKaJueHbl) MU apOMaTUYECKHE YTJIEBOJIOPObI.
I'openue auneruneHa Kak UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHM IJIA CBAPKU U PE3KH
METaJUIOB

— KHCIIOPOJCOJepKallie COeAMHEHUs (COUpPThl M (heHOoJbl, KapOOHOBBIE KHCIOTHI U
3QUpBI, AIBAETUABI H  KETOHBI, JKUPBI, yriaeBoasl). I[IpakTndyeckoe mpUMEHEHHE
STWJIEHIJIMKOMA, TIiuiepuHa, ¢eHona. Ilpumenenune dopmanpaeruna, aneTaabAeruia,
YKCYCHOM KHCIO0ThI. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT. Motolue cBOWCTBa Mblia

—  a3oTconepKalue coeiuHeHUs  (aMHHBI M AMHUHOKHCIOTHI, OenKu).
BricokomorexynsipHble COeIMHEHUs (CHHTETUYECKUE U OMOJIOTHYECKH-aKTUBHBIE). MoHOMeEp,
MOJIUMEP, CTPYKTypHOE 3BeHO. [lommmepusanus STUIEHA KaK OCHOBHOE HAIIPABIIEHUE €r0
HCIOJIb30BaHU.

I'eneTnyecKas CBA3b MEXKAY KIacCaMU OPraHUYECKUX COCIUHEHUN

HpaKanecmle 3aHATHUSA

CBolicTBa OpPraHMYECKUX COEIMHEHUN OTHENbHBIX KJIAccoB  (TpUBHAJNbHAs |
MEXyHapoAHas HOMEHKJIAaTypa, XUMHUYECKHUEe CBOMCTBA, CIIOCOOBI MOIYYEHHUs): TpeaebHbIe
(anmkaHbI M LUKJIOAJIKAHBI), HEMIpeieIbHbIE (AIKEHBI, aIKUHBI U aJIKaJUEHbl) U apOMaTUYeCKue
yIIE€BOAOPOABI, CIIUPTHI U (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U 3(UPHI, aJTbJAETHIBI U KETOHBI,
aMUHBl M aMUHOKHUCIJIOTHI, BBICOKOMOJIEKYJISIDHBbIE COEAMHEHMs. 3aJaHusl Ha COCTaBJICHUE
YPaBHEHHH XMMMUYECKHUX pEaKLUUH C y4acTUEM OPraHHYECKUX BEILECTB HAa OCHOBAHHUU HX
COCTaBa U CTPOEHUs

CocraBrieHre cxeM peakiuil (B TOM 4ucie 10 MPeUIoKEeHHBIM LENoYKaM IpeBpalieHuii),
XapaKTEePU3YIOLIUX XUMHUUYECKHE CBOWCTBA OPraHMUYECKUX COEIMHEHHI OTAENIbHBIX KJIacCOB,
CrocoObl WX TOJYyYEeHUS W Ha3BaHHE OPTaHMYECKUX COCAUHEHUW 110 TPUBUAIBHOW WIIN
MEXKIYHapOAHON CUCTEMATHYECKOW HOMEHKIIATYPE.

Pemienue mpakTHKO-OPHEHTUPOBAHHBIX  TEOPETHYECKUX  3aJlaHMH  HA  CBOMCTBA
OpraHWYECKHUX COCTMHEHMM OTIENbHBIX KJIACCOB

OK 02
OK 04

Tema 4.3.
WNnentudukanus

OcHoBHOe coep:kaHue

Teopernyeckoe o0yueHue

OK 01
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OK 02

OpraHUYECKUX buooprannueckue coeaunenus. llpumenenue u Ouonoruyeckas poiib YIJIEBOJOB.
BEILECTB, UX OxkucneHne yrieBoJOB — MCTOYHUK SHEPTUU JKUBBIX opraHu3moB. OOjacTu mpuUMEHEHUS OK 04
3HAYEHHUE U amuHOKUCHOT. [IpeBpaienust 6enkoB MUK B opranuizMe. buonornueckue GyHKIuM OEIKOB. 2
MIPUMEHEHUE B buonorndeckne QyHKIEH KUpPOB. Ponb OpraHMuYecKodl XMMHU B PEHICHHH TMPOOIEM
OBITOBOM U [MHIIEBON OE30IIaCHOCTH
IPOM3BOJICTBCHHOM Ponb opranmueckoil XMMHU B PELICHWH MPOOJIEM JHEPreTHYECKOW Oe30MacHOCTH, B
ACATCIBHOCTH pa3sBUTHH MCOWLHWHBI, CO3JaHMM HOBBIX MAaTCpPHAIOB, HOBBIX HCTOYHHKOB 3JHEPIruu
YyeJIoBeKa (asbTepHATUBHBIC MCTOYHHUKHU AHEprur). OmacHOCTh BO3JCHCTBUS HA YKUBBIE OpPraHU3MBI ’
OPraHMYECKUX BEIIECTB OTAENbHBIX KJIaccOB (yIJIeBOJIOPOABI, CHUPTHI, (DEHOIBI,
XJIOPOPraHUYECKHE MPOU3BOJHBIC, ANbJAETUABI U [Jp.), CMBICA IIOKa3aTelsl IpPeaeibHO
JIOIYCTUMOW KOHLIEHTpaluu
Paznen 5. KuneTtuueckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui 4
Tema 5.1. CkopocThb OcHOBHOE coepKaHue 4 OK 01
XUMHYCCKUX Teopernyeckoe o0yueHue 2 OK 02
peaKIui. CKopocTh peakiuu, ee 3aBUCUMOCTh OT Pa3jM4YHbIX (DAKTOPOB: MPUPOJIBI pEearupyrOIIUX
Xumueckoe BEILECTB, KOHIICHTPALIMM PEAarupyrollMX BEIIECTB, TEMIEPATYPhl M IUIONIAAN PEAKIUOHHOU
paBHOBECHC noBepxHocTU. TemnoBble APGEKTHl XUMUYECKUX peakiuid. DK30- U HIHAOTEPMUUYECKUE,
peakuuu. )
OOpatumocTh peakiuii. XUMHUYECKOEe PaBHOBECHE M €ro CMEIIEHHE MO JeHCTBUEM
pa3nuyHbIX (PAaKTOPOB (KOHIIEHTPAIMS PEareHTOB WM TPOAYKTOB PEAKIUHU, IaBJICHUE,
TeMIeparypa) AJs CO3JaHUS ONTUMAIbHBIX YCIOBHM MPOTEKAHHS XUMUYECKUX IMPOIIECCOB.
ITpunnun Jle Hlatense
IIpakTHyeckune 3aHATHSA 2 OK 01
Pemenne nmpakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHaAIW3 (PAKTOPOB, BIUSIOIIUX Ha OK 02
U3MEHEHUE CKOPOCTH XUMHUYECKOM peakuuu, B T.4. C TO3UUUHA SKOJIOTUYECKH
1es1eco00pa3Horo MnoBeieHus B ObITY M TPYJIOBOM JESITEIBHOCTH B LENSAX COXPAHEHUS CBOETO
3710pOBBS U OKPY’KAIOILEH IPUPOIHON CPEIBI. 2
Pemrenne npakTUKO-OpUEHTHUPOBAHHBIX 33JJaHUK HAa TpuMeHeHne npuHnumna Jle-IllaTense
JUIST HaXOXKICHUS HaIpaBJICHUS CMEIIEHUS PaBHOBECHUS XUMUUYECKOW pEaklMM M aHau3
(bakTOpOB, BIUSIIOMIMX HA CMEIIEHHE XMMHYECKOTO PAaBHOBECHS
Paznen 6. PacTtBopnl 4
Tema 6.1. OcHoBHOe coep:kaHue 2 OK 01
Honstue o Teopernyeckoe o0yueHue 2 OK 02
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pacTBopax

PactBopenue kak Qusuko-xumuyeckuil mpouecc. PactBopel. CriocoObl MPUTOTOBIICHUS
pactBOopoB. PacTBoprMocTh. MaccoBasi 710151 pacTBOpeHHOro BemiectBa. CMBICT MOKa3aTels
MpeebHO JOMYCTUMONM KOHIIGHTpPAllMM M €ro HUCIOJb30BaHUE B OLEHKE 3KOJOTHYECKOU

0€30MacCHOCTH. 2
[IpaBuiia 3KOJIOTUYECKH 11€TI€CO00PA3HOT0 MOBEJACHHS B OBITY U TPYJIOBOW AESITEIbHOCTU
B LEJISIX COXPAaHEHMs] CBOErO 3/I0pOBbS U OKPYXKAOUIEW NPUPOJHON CpElbl; ONACHOCThb
BO3/ICHICTBHS HA KUBbIE OPraHNU3Mbl ONIPE/ICIICHHBIX BEIIECTB.
IIpakTHYeckne 3aHATHS 2
Pemenne npakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 33JJaHUI Ha PACTBOPBI, UCIIOIB3YEMbIE )
B OBITOBOW M IIPOU3BOJICTBEHHOM JEATEIbHOCTH YEJIOBEKA
Paznesn 7. Xumusi B ObITY M IPOM3BOJICTBEHHOM 1eSITEJIbHOCTH YeJI0BEKA 4 OK 01
Tema 7.1. Xumus B OcHOBHOe co/iep:KaHue 4 OK 02
ObITY U Teopernyeckoe o0yueHue 2 OK 04
IPOM3BOJICTBCHHOM Hogelilme 1ocTHXeHUs: XUMUYECKON HAYKH U XUMUYECKOM TeXHOJIOruu. Poib xumuu B
ACATEIBHOCTH 00ecreyeHn HKOJIOTMYECKOM, HSHEPreTMUecKOd M MUIIEeBOH O€30MacHOCTH, pPa3BUTHHU
YCJI0BCKa MeaunuHbl. [IpaBuia moucka W aHamW3a XUMHUYECKONH HHQPOpMAIMH W3 Pa3sIUYHBIX 2
UCTOYHUKOB (Hay4yHasi U y4eOHO-Hay4Has JIUTepaTypa, CpeAcTBa MaccoBOM MH(popMaluwy,
cetb MIHTEpHET)
IlpakTHYecKkne 3aHATHS 2
[Touck u aHanu3 KEHCOB O MPUMEHEHUH XMMHUYECKUX BEHIECTB U TEXHOJIOTUH C YYETOM
Oynyumedi mnpoQecCHOHANbHON JEATEIBHOCTH 10 TEeMaM: Ba)KHEHIINE CTPOUTENbHbIE
MaTepuanbl, KOHCTPYKIMOHHbIE MaTepHalibl, KPAaCKH, CTEKJIO, KepamMHuKa, MaTepHaibl s 2
3JIEKTPOHUKHY, HAHOMAaTepHaJIbl, TEKCTUIIbHbIE BOJIOKHA, ICTOYHUKU SHEPTUH, OPraHUYeCKUue 1
MUHEPATbHBIC YI0OpEHUs, IEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.
IIpomexyrounas arrecranus (JAuddepenunpoBannsblii 3a4er)
Bcero: 66
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3. ®OHJ OLEHOYHBIX CPEJACTB, JIsI NPOBEJIEHUS TEKYIIEIO
KOHTPOJISI HUINPOMEXYTOYHON ATTECTALMU OBYYAIOIIUXCSI MO
JTUCHUIIMHE

®onp oneHouyHbx cpenctB (mamee — @OC) - KOMIUIEKT METOIUYECKUX M KOHTPOJIbHBIX
MaTepUaIoB, HCIOIb3YEMBIX IPU MPOBEACHUU TEKYIIErO KOHTPOJS OCBOCHUS PE3yIbTaTOB
00yueHust u mpomexxyrounoit arrectaruu (IIpunoxxenne Ne 1).

TumnoBbie KOHTPOJIBHBIE OIICHOYHBIE CPEJICTBA, HEOOXOUMBIC ISl OLICHKH 3HAHUH, YMEHUH,
HABBIKOB M OIBITA JAEATEIbHOCTH, XapaKTEePHU3YIOIIUX 3Tanbl (OpMHpPOBAHHUS KOMIIETEHUUH B
nporecce OCBOSHHsI 00pa30BaTeNbHON MPOrpaMMbl U METOJUYECKUE MaTepHAIIbl, OMpEACISIoNIre
MpOLEAYphl OLICHUBAHUS 3HAHWUN, YMEHUN, HABBIKOB W OIBITa JNESTEIBHOCTH, XapaKTEPU3YIOIINX
sTanbl GOPMUPOBAHUS KOMITETEHITNH npeacTaBieHbl B [Ipunoxennn Ne 1.

4. YCJIOBUS PEAJIM3ALIIMU JUCTIAITJIMHBI

4.1. Tpeﬁ()BaHI/IH K MUHUMAJIbHOMY MaTC€PUAJBbHO-TEXHUIECCKOMY odecneyeHun1o

Kabuner Ne413 — 163,0m? (1. Yia, yn. K. Mapkca, 1. 3, xopr. 4)

JIByxmonocHbli HacTeHHbII rpoMkoroBoputens 20B1/100B user 6enbiii (MASK4T-W) — 6 mT.
Muxkuep-ycuiurens 120Br APAPT MA1225 — 1 wir.

Jocka — 1 .

Cron — 1 mwr.

Cryn—1mr

VYyenuueckas napra TpexmecTtHast — 16 mir.

TpuOyna — 1 mir.

Ka6uner Ne515 — 134,5m? (1. Yia, yn. K. Mapkca, 1. 3, xopi. 4)

Tepmunan Buneo kondepenu-casasu LifeSize Icon 600-kamepa

WHTep-as cucteMa co BCTPOEHHBIM KOPOTKO(OKYCHBIM IpoekTopoM Promethean ActivBoard 387
RPO MOUNT EST

[Tpodeccuonansupiii LCD nucmueit Flame 42ST

Hacronphbiit nuatepaktuBHblid qucmiied SMART Podium SP518 ¢ IIO SMART Notebook
Marpuunsiii kommyTatop curHanoB uarepdeiica HDMI CMPRO 4H4H

WnTep -as HanonbHas kadeapa 10KIaauuKa, KoM -ep BcTpauBaeMslil B kadeapy INTEL Core 13-
4150/DDr3 4 Gb /HDD 1TB /DVD -RW/Therm altake VL520B1N2E 220W/Win8Pro64
Kpecna cexninoHHbIe TOCIEAYIOUINX PSIIOB C MIOMUTPOM

Jocka — 1 .

Cron — 1 mr.

Cryn— 1 mr.

VYyenunueckas napra tpexmectHas — 40 mir.

Tpubyna — 1 wr.

120 nocato4HbIX MECT

Kabuner Ne516 — 139,9m” (1. Ya, yn. K. Mapkca, 1. 3, xopr. 4)
Kpecina cexinoHHbI€ OCIEAYIOUINX PSIIOB C MIOIUTPOM

MoOuibpHOe MynpTUMEANIHOE 000pynoBaHue: npoekTop ASK Proxima
Hoyt6yx HP

OKpaH

Hocka — 1 .

Cron — 1 mr.

Cryn—1mr

VYuennueckas napra tpexmectHas — 40 mr.

Tpubyna — 1 wr.



120 mocago4HbBIX MECT

4.2. YueOHO-MeTOAM4YeCcKOEe U HHGOPMALIMOHHOE o0ecriedeHne TUCHUIIMHBI (MOIYJIs1)

4.2.1. IlepeyeHb OCHOBHOW M JONOJHHUTENbHON Y4eOHO# JMTepaTypbl, HEOOXOAUMON AJs
OCBOEHMS TMCHUIJIMHBI (MOXYJIs1)

OcHoBHasi yueOHasi iuTepaTypa:

OCHOBHBIE UCTOYHHUKHU:
1. Xumus: yaeOHUK i1 cpenHero npodeccuonanbsHoro oopazosanus / 0. A. Jlebenes, I'.
H. ®anees, A. M. T'ony6es, B. H. IllanoBan; mox o6melt penakuueii I'. H. ®ageeBa. — 2-e us.,

nepepad. u gom. — MockBa: MznarensctBo FOpaiit, 2023. — 431 ¢. — (IIpodeccuonanpHoe
obpazoBanme). — ISBN 978-5-9916-7723-3. — Texker: anekTpoHHbId // OOpazoBaTenbHAs
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073

2. Andunorenora, U. B. XuMus: y4eOHMK ¥ TPAKTUKyM IS CPEIHETO
npodeccuonanibHoro obpaszosanus / M. B. Andunorenora, A. B. badkos, B. A. [lonkoB. — 2-¢
u3., ucnp. u gorn. — Mocksa: M3garensctBo Opaiit, 2023. — 291 ¢. — (IlpodeccuonansHoe
obOpazoBanmue). — ISBN 978-5-534-11719-6. — Texkcr: snexTpoHHblii // OOpazoBaTenbHas

iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513807.

3. Hukonbckuii, A. b. Xumus: yueOHUK U TPAKTUKYM JUIS CPEIHETO MPOPECCHOHATHLHOTO
obpazoBanus / A. b. Huxonwsckuii, A. B. CyBopoB. — 2-¢ u3n., mepepad. u gom. — Mocksa:
UznatensctBo FOpaiit, 2023. — 507 c¢. — (IIpodeccuonanbuoe obpazoBanue). — ISBN 978-5-
534-01209-5. — Texct: anexrponHsbii // Obpa3oBarensHas miatdpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537.

JomnonuurenpHas yuyeOHas urepaTypa:

1. Xumus. 3agaunuk: yaeOHOe TT0cOOHe I CPEeIHETO MPOPECCHOHATBHOTO 00pa3oBaHwsl /
10. A. JleGeneB [u np.] ; mox obmeli penakuueii I'. H. daneeBa. — Mocksa: M3natenscTBo FOpaiiT,
2024. — 236 c¢. — (IIpodeccuonanbroe obpazoBanue). — ISBN 978-5-9916-7786-8. — URL:
https://urait.ru/bcode/537886

2. Tynukun, E. M. Xumus. B 2 4. Yacts 1. OOmas u HeopraHudeckast XuMus: Y4eOHUK AJis
cpeanero npodeccuonaiabHoro obpaszoBanusa / E. Y. TynukuH. — 2-e u3a., ucop. U J0M. —
Mocksa: UznarensctBo FOpaiit, 2023. — 385 c. — ([Ipodeccuonanbroe obpazoBanue). — ISBN
978-5-534-02748-8. — URL: https://urait.ru/bcode/513730

3. Tynukus, E. . Xumus. B 2 4. Yacte 2. Opranndeckast XuMusi: y4eOHHUK JJIsl CPETHETO
npodeccuonanmbHoro obpazosanust / E. M. TynukuH. — 2-e uzn., ucop. U jgomn. — Mocksa:
W3narensctBo FOpaiit, 2023. — 197 ¢. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-02749-5. — URL.: https://urait.ru/bcode/513731

4. llleromuxuna, H. A. O6mas xumus / H. A. leronuxuna, JI. B. Munaesckas. — 2-¢ u3J.,
crep. — Cankt-IletepOypr: Jlanp, 2024. — 164 c¢. — ISBN 978-5-507-47385-4. — Tekcr:
AJIIEKTPOHHBIN /l Jlanb: 3JIEKTPOHHO-OMOIMOTEeYHAs cucTema. — URL:
https://e.lanbook.com/book/366677

4.2.2. llepeuyeHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHMKAIMOHHON ceTH «WHTepHET»
(najee - ceTb «MMHTEpPHET»), HEOOXOAUMBIX /IJIS OCBOCHHSI JUCHUNJIMHBI (MOIYJISA)
Ne HaumeHoBaHHe 3JICKTPOHHOMH OMOIHOTEYHOI CHCTEMBbI

1. | Dnexrponnas 6ubmuorexa YYHuT https://uust.ru/library/

2. | OBC Ydumckoro ynupepcurera Hayku 1 TexHosnoruit https://elib.bashedu.ru/

3. | DnexTpoHHas OubOIMOTEYHass CcUCTeMa «YHHBEpPCHUTETCKass OMOIMOTeKa OHJAH»
https://biblioclub.ru/
4. | DnextpoHHas 6ubnMoTeuHas cucreMa usaarenberBa « Opaiit» https://urait.ru/
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https://urait.ru/bcode/513731
https://e.lanbook.com/book/366677

5. | DnexTpoHHas 6ubnuoTeyHas cucreMa uzzarenbera «Jlanpy https://e.lanbook.com/

6. | Dnextponsblii  karamor  bubOmmorekmu  YYHuT  http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?init+bashlib.xml,simple.xsl+rus

7. | B/l nepunognveckux uznanuii Ha miargopme EastView https://dlib.eastview.com/

8. | Hayunas anektponHas Oubnmoreka — https://www.elibrary.ru/defaultx.asp (moctym
3JIEKTPOHHBIM HAYYHBIM XypHaiam) — https://elibrary.ru

Ne Anpec (URL)

https://www.yaklass.ru/p/ - IludpoBoii o00pa3oBaTenbHBI pecypc [DIEKTPOHHBIHI
pecypc]. — Pexxum nocrtymna: - cBOOO HBIN

https://foxford.ru/wiki/ - Onnaiin-tuiardpopma «Dokcopa» [DIEeKTpoHHBIN pecype]. —
Pexxum noctyma: - cBOOOIHBII

4.3.3. Ilepeuenb HHPOPMANMOHHBIX TEXHOJOTHH, HCHOJIb3yeMbIX NPH OCYIIECTBJIEHUH
00pa30BaTeILHOIO MPoLEcca MO0 AUCHUILIHHE (MOAYJII0), BKJIKYAs NMepeYyeHb NPOrpaMMHOIO
o0ecneyeHus1 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOTUMOCTH)

HaumenoBanue MMporpaMMHoOro odecneyeHus

Windows 8 Russian. Windows Professional 8 Russian Upgrade. Jorosop Ne 104 ot 17.06.2013 r.
Jlunensuun — 6eccpoyHbie

Microsoft Office Standard 2013 Russian. JloroBop Ne 114 or 12.11.2014 r. JluueHsun —
OeccpoyHbIe

Cpena snextponHoro ooyuenust Y YHuT, na mnarpopme C30 3KL Bepcus 4.1.11a

5. AHBIE CBEJEHUA U (MJIN) MATEPHUAJIBI

5.1. IlepeyeHp 00pa3oBaTEJBbHBIX TEXHOJIOIHH, HCHOJB3YeMbIX MPH OCYLIECTBJICHHH
00pa3oBaTeIbHOIO NpoLecca M0 JHCHUIIINHE

AKTHBHbIE H HHTEPAKTHBHbIE (DOPMbI NPOBEACHNUS 3aHATHI

AKTUBHBIE U UHTEPAKTUBHbIE (POPMBI IPOBEJICHUS 3aHATUHN pean3yIOTCs P MOATOTOBKE O
nporpaMMaM CpelHero MnpogecCHOHAIbHOIO 00pa3oBaHUs U MpeArnojaralT o0ydeHHe B
coTpyAHHYecTBe. Bce ydwacTHHKM 00pa3zoBaTelbHOro mporiecca (MpernojaBaTeslb M CTYIEHTHI)
B3aUMOJICHCTBYIOT JPYT C IPyroM, OOMEHHBAIOTCSl HH(OpMAIHEH, COBMECTHO PEIIAIOT MPOOIIEMBI,
MOJICIUPYIOT CUTyalluu B atMoc(epe Iel0BOro COTPYAHUYECTBA, ONTHMAIbHON ISl BBHIPAOOTKU
HaBBIKOB M KauecTB Oy aymiero npogpeccuonana.

OcCHOBHBIE IPEUMYIIIECTBA AKTUBHBIX U MHTEPAKTUBHBIX (POPM MIPOBEACHUS 3aHATHH:

- AKTUBU3alluA MO3HAaBaTEIILHONM W MBICIIMTETbHOHN ACATCIIBHOCTU CTYACHTOB,

- YCBOEHHE CTYACHTAaMH y4eOHOro MaTrepuaia B KayeCTBE aKTUBHBIX YUACTHUKOB;

- Pa3BUTHUC HABBIKOB pe(l).]'IeKCI/II/I, aHajIn3a U KPUTUYCCKOTO MBIIIJICHU A,

- yCUJIEHHE MOTHUBAIMH K U3YUYEHHIO TUCIMITIMHBI U O0YUYEHHMIO B LIEJIOM;

- CO3/1aHue ONaronpHUATHOW aTMOC(Ephl Ha 3aHITHH;

- pa3BUTHE KOMMYHHKATUBHBIX KOMIIETCHIIUN Y CTYACHTOB;

- Pa3sBUTUC HABBIKOB BJIAJCHHA COBPEMCHHBIMU TEXHUYCCKNMHU CPEACTBAMU U TCXHOJOTUAMU
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00paboTku nHOpMAaIUH;

- (opMHUpOBaHHE U PA3BUTHE CIOCOOHOCTH CaMOCTOSITEIBHO HAXOIUTh HH(POPMAIUIO H
OTIPENeNATh YPOBEHb €€ JOCTOBEPHOCTH;

- HWCIOJIb30BaHUE DJIEKTPOHHBIX ()OPM, OOECIECUMBAIONIMX YETKOE YIPaBICHUE YYCOHBIM
MPOIIECCOM, TIOBBIIIEHHE O0BEKTHBHOCTH OIICHKH PE3YJIbTaTOB 00yUEHHSI CTYICHTOB;

- npuOmmkeHue Y4eOHOro Tpolecca K  yCIOBUsAM Oynymed mnpodeccnoHanbHOM
NEeSITETTHHOCTH.

AKTHBHBIC W WHTCPAKTUBHBIC (DOPMBI YYEOHBIX 3aHATHH MOTYT OBITH HCIIOJIB30BAHBI MPHU
NIPOBE/ICHUM JICKIIHIA, TIPAKTHYECKUX U JTAOOPATOPHBIX 3aHSATHIA, BHITOJHEHUN KYPCOBBIX IMPOCKTOB
(paboT), pu MPOXOKICHUH MPAKTUKH U APYTUX BUAAX YICOHBIX 3aHATUH.

Wcnonp30oBaHue aKTUBHBIX M HWHTEPAKTHBHBIX (OpPM Y4EOHBIX 3aHSATHHA IO3BOJISET
OCYIICCTBIISATH OIICHKY YCBOCHHBIX 3HAHHM, C(HOPMHUPOBAHHOCTH YMEHUN U HABBIKOB, KOMITETCHITUI
B paMKax IMPOLEAYPbl TEKYIIEro KOHTPOJS MO IUCIMIUIMHE (MEXIUCIHUILIIMHAPHOMY KYpCY,
po(hecCHOHATTLHOMY MOJIYJIIO), IPAKTHKE.

AKTUBHBIC M WHTCPAKTUBHBIC (OPMBI YYEOHBIX 3aHSATHH pEaTM3yIOTCs IpErojaBareieM
corimacHo pabouell mporpaMMe YyYeOHOW MUCHUIUTHHBI (TPOPECCHOHATBHOTO MOMYJS) WU
porpaMMe MPaKTUKH.

WuTepakTHBHAS JIEKIHAS MOKET IIPOBOJIUTHCS B PA3IMYHBIX (hOpMax.

I'pynnosas ouckyccusi — 3mo opma ypoka, Komopas Npu36and eviaeunms cyujecmsyoujee
MHO2000pa3zue moyeKk 3peHusi Y4acmHUKO8 HA KAaKVIo-1ubo npobiemy u npu HeoOXoo0umocmu
npoGecmu 6CeCMOPOHHUL AHAU3 KAJCOOU U3 HUX, 4 3ameM U (opMuposarue coOCmMEeHHO2O0
6321510A KAHCO020 YUeHUKA HA MY UIU UHVIO UCOPUYECKYI0 Npobiemy.

Onexmponnvlie 0bOpazosamebHble pPecypcvl - CHEYUAIbHbIM 00pa3oM cGHopmMuposaHuvie
OIOKU  PA3HOOOPA3HBIX UHDOPMAYUOHHBIX DPecypco8, NpeOHA3HAYeHHble O/ UCNOIb308AHUS 6
yuebHOM (0OpazosamenvHoM) npoyecce, npedcmasieHHbvle 8 INeKMPOHHOM (yugposom) eude u
Qyukyuonupyrowue Ha 6aze cpeocms UHOOPMAYUOHHLIX U KOMMYHUKAYUOHHBIX MEXHOI02UL
(UKT). Hcnonvsosanue 21eKMPOHHBLIX 00PA308AMENbHBIX pPeCypco8 6 npoyecce 00yUeHus
npeoocmagisem 601buue BO3MONCHOCIU U NEPCREKMUBbL OISl CAMOCMOSAMENbHOU MBOPUECKOU U
UCCNe008aMeNbCKOU QesiMelbHOCIU YHaAUUXCSL.

Jlexyus-ouckyccus. Cooepicanue noodaemcs uepe3 Cepurd B0NPOCO8, HA KOMOpbvle
cmyoenmsvl 00IHCHbL OMBEUAMb HeNOCPeOCMBEHHO 8 X00e JIeKYUU.
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I ITacnopT poHI0OB OLIEHOUYHBIX CPEACTB

1. Ob01acTh NpUMeHeHus!

®onja oueHouHbix cpeactB (OOC) npenHazHayeH A MPOBEPKH PE3YJIbTATOB OCBOCHUS
JUCUHUIUTUHBI «XHUMHS», BXOJAIIEH B COCTaB NMPOTPAMMBbI MOJTOTOBKH CIELUAIUCTOB CPEIHETO
3BeHa 110 crienuainbHocTH 21.02.19 3emieycTpoiicTBo. OO0beM 4acoB Ha ayIUTOPHYIO HArPY3Ky IO
JTUCITUTINHE 66 9acoB, HA CAMOCTOSITENIbHYIO paboTy 2 yaca.

2. ®opMBbI KOHTPOJISI H OLEHKH Pe3yJIbTATOB OCBOCHHS 1M CIHMIIIHHbI

KoHTpoisib U OlLIEHKa pe3yJabTaTOB OCBOEHHUS — 3TO BBISBICHHE, U3MEPEHUE U OLICHWBAHUE
pE3yJIbTaTOB OCBOEHUS IUCLUIUIMHBI.

B cootBeTcTBUU ¢ yueOHBIM IIaHOM crienuanbHOcTH 21.02.19 3emuteycTpoiicTBo paboueit
IIPOrpaMMOM JUCHUIUIMHBL « XUMUSD» MIPEAYCMAaTPUBACTCA TEKYIIUU U NIPOMEKYTOUYHBIA KOHTPOJIb
pe3yabTAaTOB OCBOCHHSI.

2.1 ®opMbI TeKyIero KOHTPOJIs

Texymuid KOHTPOJIb YCIEBAaEMOCTH IMPEJICTaBIseT COOONH MHPOBEPKY YCBOCHHSI Yy4eOHOTO
MaTepHaia, perysipHO OCYIIECTBISIEMYIO Ha IPOTSDKEHUH Kypca 00yUYeHHS.

Texymuid KOHTPOJIb pE3yJIbTaTOB OCBOEHUS JHUCLUUIUIMHBI B COOTBETCTBUU C paboueit
IIPOrpaMMOM U KaJIeHJapHO-TEMATUYECKUM IIJIAHOM IPOUCXOAUT IPU UCHOIb30BAaHUH CIIEIYIOIINX
00s13aTeIbHBIX (HOPM KOHTPOJIS:

— BbINOJHEHUE U 3aWUMa NPAKmu4ecKkux pabom,

- NPOBEPKA BbINOIHEHUSI CAMOCMOAMENbHOU padOmbl CHYOEHMO8,

- NPOBEpPKa 8bINOIHEHUSI KOHMPOAbHBIX PAOOM.

BoinosiHeHHe W 3a1IMTAa NpakTHYecKHX padort. [IpakTtuyeckue pabOThI MPOBOASTCS C
LEIbI0 YCBOEHHUS M 3aKpeIUIEHUs Pe3yJbTaTOB OCBOEHHUS IUCHUIUIMHBL. B Xxone mpaxkruueckoit
paboThl O0yYaroUIMecs: y4aTcsl UCHOIb3068aMb U3YUEeHHble 3HAHUSL U NPUMEHAMb pa3iuinble 8UOb
ananuza mexkcmad, AHAIUZUPOBAMb NOTYYEHHble pPe3yIbmamsl U 0elamv 6bleo0bl, ONUPASACL HA
meopemudecKue 3Hanusl.

Cnucok npakTH4ecKux pador:

Ilpakmuueckas paboma Nel: Pemenue 3a1aHuii Ha UCTIOJIb30BaHUE XUMUYECKON CUMBOJIUKHU U
Ha3BaHMUH COEIMHEHUI 110 HOMEHKJIATYype MEKIYHAapOJHOIO COK03a TEOPETUUECKON U MPUKIIATHON
XUMUM M TPUBHAIBHBIX Ha3BaHUM JJI COCTABJIEHUS XUMHUYECKHX (OpMyT ABYXaTOMHBIX
COEMHEHUHN (OKCHJIOB, CyIb(QHIOB, TMIPUIOB U T.I.) U JPYTUX HEOPraHUYECKUX COEIMHEHUI
OTJIENbHBIX KJIACCOB.

[TpakTueckue 3aJaHUsl Ha YCTAaHOBJICHHE CBSA3M MEXAY CTPOCHMEM aTOMOB XHMHYECKUX
AJIEMEHTOB M MEPUOJNYECKUM M3MEHEHHEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COECIUHEHHUH B
COOTBETCTBUH C NosIokeHUeM Ileproauueckoi cucTeMbl

Ilpakmuueckass paboma No2: KonuyecTBeHHble OTHOmIeHUs B XUMUHU. OCHOBHBIC
KOJIMYECTBEHHBIEC 3aKOHBl B XMMHMM M PAcueThl 110 YPABHEHMSIM XMMMUYECKUX peakiuil. Moib Kak
€MHMIIA KOJIMYEeCTBa BellecTBa. MoJsipHas Macca. 3aKOHBI COXpPaHEHMsI MAcChl U SHEPTUU. 3aKOH
ABoraapo. MomsipHblii 06beM razoB. OTHOCHUTENbHAS IUIOTHOCTh ra30B. PacyeTsl Mo ypaBHEHUAM
XUMHUYECKHX PEaKIUil C HCIOIb30BaHUEM Macchl, o0beMa (HOpMajbHbIE YCIOBHUS) Ta30B,
KOJIMYECTBA BEILIECTBA

Ilpakmuueckas paboma Ne3: HoMmeHKIIaTypa HEOPTaHMUECKHX BEIIECTB: HA3BaHWE BEIIECTBA
UCXONl U3 MX XHUMHUYECKOM (OPMYINbI HIM COCTAaBICHHE XUMHUYECKOW (OpMyIBl HCXOAS W3
Ha3BaHMUs BelecTBa 1o MexayHapoanoi (MIOITAK) win TpuBHanbHOM HOMEHKIATYPE.

Pemenne npakTUYeCKUX 3aaHUil MO KJIACCU(UKAIMM, HOMEHKIAType H XUMHUYECKUM
(dbopMysiaM HEOPTraHUYECKUX BEIIECTB PA3JIMYHBIX KI1acCOB (yrapHbIi ra3, yrieKucibli ra3, aMMHax,
raiieHasi M3BECTb, HETAllEHas HM3BECTb, NUTbEBAs COJA M JAPYTUX): Ha3blBaTb U COCTaBIATh
(bopMyJIbl XUMHUYECKUX BEUIECTB, ONPEAENIATh MPUHAAIE)KHOCTh K Kiaccy.

Hcrounnku xumuueckoi nHpopmanuu (CpeacTB MaccoBoil mHpopmaluu, cetb HTepHET U
npyrue). [lonck nadopmanuu no Ha3BaHUAM, UAEHTHUPUKATOPAM, CTPYKTYPHBIM (hOpMyIIaMm.

Ilpakmuyeckaa paboma Ne4: CocTaBleHHE YpaBHEHUH XHMHYECKHUX PpEaKIUil ¢ ydacTHeM

MMPOCTBIX M CJIIOKHBIX HCOPraHUMYCCKHUX BCIICCTB: MCTAJUIOB M HEMETAJJIOB; OKCHIOB MCETAJIJIOB,
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HEMETAJUIOB U aM(OTEpHBIX 3JIEMEHTOB; HEOPTaHWYECKUX KHUCIOT, OCHOBaHHN M amM¢OTEepHBIX
TUAPOKCUIOB; HEOPraHUUYECKUX COJIEH, XapaKTEPU3YIOIIMUX UX CBOMCTBA.

Pemennie mpakTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/laHUil Ha CBOWCTBA, COCTaB,
nojy4yeHue W Oe30macHOe HCIOJIb30BaHME BAXHEUIIMX HEOPraHWYECKHX BEIIECTB B OBITY U
MPAKTUYECKON JESITeIbHOCTH YeJI0OBeKa.

Ipaxmuyeckas paboma Ne5: HomeHKIaTypa OpPraHMYECKUX COCIUHEHUH OTIEIHHBIX
KJIacCOB (HACBHIIICHHBIC, HEHACBHIIIEHHbIE W apOMAaTHYECKHUE YTJIEBOJIOPOAbI, CIUPTHI, (EHOJIBI,
IBJETUABI, KETOHBI, KapOOHOBbIE KHCIOTHI M Ap.) CocTaBieHHe TNOJHBIX M COKPALICHHBIX
CTPYKTYPHBIX (DOpMYJI OPraHUYECKUX BEILIECTB OTAENbHBIX KJIACCOB, MCIOJb3Yysl WX Ha3BaHUS IO
CHUCTEMaTHYeCKOW ¥ TPHUBHAJIHHOM HOMEHKJIAType (3TWJIEH, aleTWIeH, TIIIMIepuH, (enom,
dbopManbaerua, yKCycHas KHCIIOTa, INIMLMH). PacueTsl mpocreiimed (Gopmysbsl OpraHHYecKOn
MOJIEKYJIbI, HICXOs U3 3JIEMEHTHOTO cocTana (B %).

IIpakxmuueckas paboma Ne6: CBOMCTBA OpraHUYECKUX COCTUHEHUH OTACNBHBIX KJIacCOB
(TpuBHATIBbHAS U MEXKAYHAPOIHAS HOMEHKIIATYpa, XUMUYECKHE CBOUCTBA, CIOCOOBI OIYyUYCHHUS):
npeenbHbIe (aJTKaHbl U HUKIOAIKAHbI), HENPeaeIbHbIE (aJIKEHBI, AJIKUHBI U aJIKaJINCHbI) U
apOMaTUYECKHE YTIIEBOIOPOIbI, CIUPTHI M (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U A(HPHI, AJIbICTUIBI U
KETOHBI, aMHHBI 1 aMHUHOKUCIIOTHI, BHICOKOMOJIEKYJISIPHBIE COSAMHEHUS. 3a/IaHusl HA COCTaBJICHUE
YPaBHEHUH XUMHUYECKUX PEaKLUi ¢ yYaCTHEM OpraHMYECKHX BEIIECTB HA OCHOBAaHUU MX COCTaBa U
CTPOCHHSL.

Ilpakmuueckas paboma Ne7. CocTaBieHHE CXE€M peakuuid (B TOM YHUCIE MO MPEJI0KEHHBIM
[ENOYKaM TPEeBpaIlCHUI), XapaKTePU3YIOIINX XUMHUUYECKHE CBOMCTBA OPraHMYECKUX COEIMHEHUN
OTJIEbHBIX KJIACCOB, CIOCOOBI MX IOJIy4EHHs M Ha3BaHWE OPraHUYECKUX COEIMHEHUN I10
TPUBUAIBHOMN WM MEXTyHAPOJIHON CHCTEeMaTHYECKOW HOMEHKIIATYpE.

Pemenne npakTuko-opueHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI Ha CBOMCTBA OPraHUYECKUX
COEIMHEHUH OTAENBHBIX KIaCcCOB.

Ilpakmuueckass paboma Noe§: PemieHue NPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha aHAIHU3
(GakToOpoB, BIUSIONIMX Ha H3MEHEHHE CKOPOCTM XHUMHYECKOW peakiud, B T.4. C MO3UIUI
HKOJIOTHYECKH IIETIECOO0Pa3HOTO IOBENEHUS B OBITY M TPYAOBOW MAEATENBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 370POBbs M OKPYIKAIOLIEH IPUPOIHON CPEBI.

Pemenne npakTMKO-OpUEHTUPOBAHHBIX 33JlaHN HAa npuMeHeHue npuHuuna Jle-Illatense s
HAXO0X/ICHUS HANIPABIICHUS CMEILIEHUSI PABHOBECH S XMMHUECKOHN peaklnuy U aHanu3 (pakTopos,
BJIUSIIOLINX HA CMEILEHUE XUMUYECKOTO PaBHOBECHS.

Ipaxmuueckas paboma Ne9: Tlouck M aHaan3 KEHCOB 0 MPUMEHEHUN XUMUYECKUX BEIIECTB U
TEXHOJIOTHI ¢ yd4eToM Oynaymieil mpodeccuoHanbHOM NEATebHOCTH 1O TeMaM: Ba)KHEHIHe
CTPOUTENbHbIE MaTepHaIIbl, KOHCTPYKIIMOHHBIE MaTepHAaIIbl, KPaCKH, CTEKIIO, KepaMUKa, MaTepuabl
JUISL AIIEKTPOHUKHU, HAHOMATepHUalbl, TEKCTUIIbHBIE BOJIOKHA, UICTOYHUKH SHEPTUU, OPraHU4ECKHE U
MHUHepaJibHble YI00pEHUs, IeKapCTBEHHbBIE BELIECTBA, ObITOBAs XUMHUSL.

IIpoBepka BbINOJIHEHHS caMoOCTOSITeNIbHOI  padorbl. CamocrosiTenpHas  pabora
HalrpaBJIeHa Ha CAaMOCTOSTENIbHOE OCBOCHHE U 3aKPEIUIEHUE Pe3yJIbTaTOB O0YUYEHHSI.

CamocTosTenbHasl MOATOTOBKa OOYYAIOIIMXCS MO0 TUCHUIUIMHE MPEAroiaraeT Ciaeayroume
BUBI U (DOPMBI PaOOTHI:

. Cucrematudeckasi mpopadOTKa KOHCIIEKTOB JICKITHIA.

. CaMocTosATeIbHOE U3YyYEeHHE MaTepuana U KOHCIEKTUPOBAHME JIEKIMH 1o Yy4eOHOM
JUTEpaType U UUTUPOBAHUE HAYYHOM JIUTEPATYPHI.

. [TonroroBka k cooOIIEHNIO UK Oecelie Ha 3aHSITUHU IO 33/IaHHOM MpernojaBaTesieM TeEME.

. Pabota ¢ 1onomHUTENBHOM TUTEPATypOil.

CamocrosrenbHas pabora «Tumsl xumuueckux peaxuuii». MccnenoBanue THMOB (IO COCTaBy U
KOJINYECTBY MCXOJHBIX U 00pa3yIOIIMXCs BEIIECTB) U MPU3HAKOB XMMUYECKUX PEaKIM. 3anucaTh
pEeaKkIM¥ MOHHOTO OOMEHa, ONpeAeIeHHE Cpelbl BOAHBIX PAacTBOPOB. 3a/JaHUsl HAa COCTABICHHE
VOHHBIX pEaKIU.

IIpoBepka BbINOJHEHUS] KOHTPOJBLHBIX pador. KonTponbHas pabora ¢ 3JeMEHTaMH TecTa
NPOBOJIUTCS C LIEJbI0 NMPOBEPKU PE3YJbTAaTOB OOYYEHHs M IOCIEAYIOIIEro aHaju3a TUIHYHBIX
OIIMOOK U 3aTpyIHEHUH, 00y4arOIUXCs B KOHIIE U3YUYEHHs TEMbI MJTU pa3iena.
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Kontponbnas padora Nel. CTpoeHue BelecTBa 1 XUMHUECKUE PEaKITUH.
Konrtponsnas padora Ne2. CBoiicTBa HEOPraHMUECKUX BEIIECTB

Kontponbnas padora Ne3. CTpykTypa 1 CBOMCTBAa OPraHMUECKUX BEIIECTB
IIpumepsbI TeCTOBBIX 3aJaHUI
IIpumep Ne 1
Tun 3aganus: pacueTHOE
WNudopmanusa-noackaska
Kpynueiimmii ppannysckuii xumuk AntyaH-Jlopan JlaByasee (1743—1794) mocBSTuil CBOXO
JUIUIOMHYIO paboTy HCCIEIOBAaHMIO COCTaBa TUICa W anedacTpa, KOTOPHIE 0 CHX MOp LIMPOKO
UCIIOJIB3YIOTCS B CTPOMTENBCTBE, M3TOTOBJICHUU KOMHH CKYJIBIOTYp, a TaKkKe U1 (PUKCHPYIOIINX
NOBSI30K Ipu mnepesnomax. B wactHocTH, JlaByasbe ompenensul cofepKaHue KpUCTAIIIM3aLMOHHON
BOJIBI B 3THUX COJISIX.
3ananue
Paccuuraiite maccy Bojswl, comepkaimytocss B 100 T kpucramioruapara cyibdara KalbIus
cocraBa: a) CaSO4*2H20 (rurc); 6) 2CaSO4*H20 (anebactp).
Ipumep Ne 2
Tun 3a1aHus: SKCIIEPUMEHTAIBHO-TEOPETUUECKOE
Hudopmanus-noackaska
B cepenune Mmaprta, T.e. 3a Mecsl] 10 IOCEBA, HAYMHAIOT FOTOBUTH ceéMeHa orypuos. Mx
MOJIBELIMBAIOT JJIsi TMporpeBaHus Haja Oarapeeil. 3arem Ha 10 MUH. MOMEMIAIOT B PacTBOp
noBaperHoil comu NaCl ¢ maccoBoit moneit 0,05 wimm 5%. [lns moceBa OTOMpArOT JHIIB
MOTOHYBIIIME CEMEHA, BCIUIBIBIIME BbIOpachiBatoT. OOpaboTka pacTBOPOM COJNM HE TOJBKO
IIOMOTaeT OTOOpaTh IMOJHOLIEHHBIE CEMEHa, HO W YyJalseT ¢ MX IOBEPXHOCTU BO30yauTenei
3a00JIeBaHUM.
3anaHue
Brimonuute pacuerst u npurotobte 100 M1 Takoro pacTsopa.
IIpumep Ne 3
Tun 3aganus: pacueTHOE
HNupopmanusg-noackaska
[TpoMeXyTOUHBIM TPOJAYKTOM OOMEHAa y TEIJIOKPOBHBIX >KUBOTHBIX SIBIISIETCS MOJIOUHAsS
KHCIIOTa. 3amax »3TOMl KHUCIOTHl KpPOBOCOCYILIME HACEKOMbIEC YJIABJIMBAIOT HA 3HAYUTEIBHOM
paccTosHUU.
3aganue
1. ITouemy Hacexomble (KOMaphl) OBICTPO HAXOJAT CBOKO JKEPTBY?
2. YcranoBure (GopMyity MOJIOYHOM KUCIIOTBI, KOTOpas IOMOTaeT HaCEKOMBIM
HaXOAUTb TEIIOKPOBHBIX JKUBOTHBIX, €CJIM MACCOBBIE JOJIU 3JIEMEHTOB B HEN
coctasisitoT: yrieponaa — 40,00%, Bogopona — 6,67%, kucnopona — 53,33%.
3. CocraBbTe CTPYKTYpHYIO (opMyldy MOJIOUHOW KHcIOThl. HazoBure KHCIOTY 110
HomeHknarype MIOITAK.
4. Ha ocHOBaHUU CTPOEHMS MOJIOYHON KHUCIIOTHI CIIEIANTE BBIBOJL O €€ XUMHUYECKUX CBOHMCTBAX.
5. Haiinure B MHTEpHETE WM JAPYTUX UCTOYHUKAX MH(OPMALMIO O MPUMEHEHWH MOJOYHOM
KHUCIIOTBI.

IIpumepHbIe 3a1aHUA 1JI51 IPAKTHYECKOIl padoThI
1. 3aKOHYNTH YpaBHEHUS PEAKLUI, IPOTEKAHUE KOTOPBIX BO3MOKHO
YPaBHSATh; HA3BATh PEAreHThl U IPOIYKThI PEAKIUU:
1 AI203+HCl—
2 Na20 + H20—
3 Fe + H2S04 —
4 CaCO3 —
5 Zn+CuSO4—
6 BaCI2+K2CO3—
7 CaO+CO2—
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8 Fe(OH)2—

9 CO2+H20—

10 C+H2—

11 H20—

12 Al + H2SO4 —

13 Na+0O2—

14 K20+H20—

15 Cu(OH)2+H2S04—

16 Mg+H2CO3—

17 Al+02 —

18 Ca+ H20—

19 SO3 + CO2—

20 BaO + H20—
2. Onpenenute mMaccy okcuaa meau (II), xoropas morpebyercst st momydenust S00 r HuTpara
MEJIU, €CJIM JI0JIs1 BBIXO/Ia B peakinuu B3auMoierctBusa okcuaa meau ¢ HNO3 cocrasnsier 92%7?
3. Omnpenenute o0beM (H.y., J) aMMHUaKa, KOTOPbIM MOJYyYUTCS MPU ASUCTBUU U30BITKA pacTBOpa
TUAPOKCHIa HaTpus Ha 48 T KapOoHaTa aMMOHUS, €CJIM BBIXOJI B peakiuu coctapisier 70%?
4. Onpenenure Maccy COJIH, T, KOTOpasi 00pa3yeTcst IPU PaCTBOPEHUH B M30BITKE a30THOM KHUCIOTHI
80 r okcuna meau (I1), eciin Beixo B peaknuu coctapiser 80%?
5. Ilpu Tepmuueckom pasznoxeHuu 1700 r Hutpara HaTpus ObLI0 moaydeHo 174,4 51 kuciopona
(n.y.). Onpenenure MacCOBYIO OO BBIXO/A B 9TOW PEaKIUH.
6. PaccuuTaiite Mmaccy okcujia MarHusi, Kotopasi 00pa3zyeTcsi IpH pas3jioKeHUH TMIPOKCH]Ia MarHUs
Maccoit 50 T, ecinu peakuus pa3aoKeHH npoiuia ¢ BeIxoaoM 95,5%.
7. Kakas macca 6eH3011a (KI') MOXET MOJay4uThes u3 369,6 M3 (H.y.) anieTuiieHa, eciid J10J1sl BbIXo/1a
Oensona coctaBuia 65% OT TEOPETHUUECKU BO3ZMOYKHOTO?
8. Omnpenenute Maccy cnupTa, MOJy4eHHOro npu rujapatanuu 40 1 nponuieHa (H.y.), €ClIu JT0JIs
BBIXO0/Ia MTPOJYKTa peakluu cocTapisieT 65% OT TeOPEeTHUECKH BO3ZMOKHOTO.
9. Onpenenurte J0JI0 BHIXOAA B pEAKLUN KAaTaJIUTUUECKOTO OKUCIIEHUSI aMMHUaKa KUCIOPOAOM, €CIIU
npu okuciaeHun 10 monb ammuaka odpasyercst 200 1 okeuaa azora (II) mpu H.y.?
10. ITaper 6poma o0bemom 20 11 cMmemanu ¢ u30bITKOM BOAOPO/Ia, B PE3yIbTaTe U3 CMECH BbIIETHIN
32 1 GpomoBosmopona. Onpeaenure OO0 BbIXoJa, %, €CIM OO0bEMBI Ta30B H3MEPSUIUCH MPU
OJINHAKOBBIX YCIIOBUSX.
11. Okcun kanbius maccoit 0,64 kr varpenu 10 1200°(C) ¢ moctatodHoi Maccol OKCHIa KpEMHUs
(IV). Macca obpazoBaBiierocsi cuiMkaTa Kajiblus oka3anach paBHoil 1,024 kr. Onpenenute BbIXOJ
(%) peakuu COeTMHEHMSL.
12. Y3 36 r meTaHoma ObLIO MoTy4YeHo 24 T qumeTuiioBoro 3¢upa. Paccunraiite BbIX0A peakuuu
JeTuIpaTainuu

CBojniHas TabauIa IO MPUMEHAEMBIM (DOpMaM U METO/IaM TEKYIIIETr0 KOHTPOJISI M OLIEHKH
pE3yNbTaTOB O0YUYEHUS

@OpMBI 1 METOAbI KOHTPOJIA U OUCHKHA

Pe3ynbTarsl 0o0yueHus
pe3yIbTaToOB O0YUYEHUs

JUYHOCTHBIX:

TOTOBHOCTh U CIOCOOHOCTH OOYyYaroIIMUXcs K
CaMOpa3BUTHIO u JUYHOCTHOMY
CaMOONpPENENIeHNI0,  C(POPMUPOBAHHOCTh  UX KonTponbHas pabora;
MOTHBAIlMM K OOYYEHHUIO M LEJCHANpPaBICHHOW | CaMOCTOsATENbHAs paboTa, MPaKTUYECKOe
MO03HABATEJIbHOMN JeSITeNIbHOCTH, CHCTEMBI 3aJjaHue.

3HAYUMbIX COLHUAJBHBIX H  MCKINYHOCTHBIX
OTHOHIGHHP'I, HEHHOCTHO-CMBICJIIOBBIX YCTAaHOBOK,
OTpAXKAOIMUX  JIMYHOCTHLIC )4 TPAXXKJAAHCKHUC
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MO3ULIMM B JIEATEIBbHOCTH, IPAaBOCO3HAHUE,
9KOJIOTHYECKYIO KYJIbTYpYy, CIIOCOOHOCTh CTaBUTh
eI ¥ CTPOUTD JKU3HECHHBIC TUIAHBI, CIIOCOOHOCTh
K  OCO3HAHMI0O  POCCHMCKOM  TpaKIaHCKOH
UJEHTUYHOCTHU B MOJUKYJIHTYPHOM COLIYME.

MeTanpeaMETHbIX:

OCBOGHHBIC 00YUYAIONTIMUCS MEKIPEIMETHBIE
MOHATUS W YHHBEPCAJIbHBIC Yy4eOHBIC IEHCTBHS
(peryJTUBHBIE, MMOo3HaBaTeIILHEIC,
KOMMYHHUKATHUBHEIE), CIIOCOOHOCTD 1504
HCITOJIB30BaHMS B TI03HABATEIIFHON M COITMATBLHOM
MPaKTUKE, CAMOCTOSITEILHOCTh B IJIAHUPOBAHUU U
OCYIICCTBIICHUU  Y4eOHOU  NEATEIbHOCTH W
OpraHu3aly  Y4eOHOro  COTPYIHHUYECTBA C
neaaroraMd Y CBEPCTHUKAaMH, CIHOCOOHOCTh K
MOCTPOSHUIO MHIMBUAYAIBLHON 00pa30oBaTeIbHOMN
TPAaCKTOPUH, BJAJICHUE HABBIKAMH  y4eOHO-
HCCIIEIOBATENIbCKOM, MPOCKTHOW W COIMAIbHON
JeITEeIILHOCTH.

KonTponbHas pabora;
CaMOCTOSITeNIbHAs paboTa, MPAKTHYECKOE
3aJlaHue.

IIPEIMETHBIX:
OCBOEHHBIE 00YUaIOLUIMMUCS B XOJ1€ U3yUEHUS
y4eOHOro npeaMeTa yMeHusl, creruduueckue Juis
JTAaHHOM MPEIMETHOU obrnactu, BUIbI
JEATEIIBHOCTH IO IOJIyYEHUIO HOBOI'O 3HAHUSA B Konrponbnas pabora;
paMKax y4eOHOT0 IpeamMera, €ro | camoCTosITeNbHas paboTa, IPAKTUUECKOE
npeoOpa3oBaHUI0 U INPUMEHEHUI0 B Y4eOHBIX, 3a/laHue, TECTUPOBAHUE, YCTHBIN OIPOC.
y4€OHO-IIPOEKTHBIX U  COLMAJIbHO-IIPOEKTHBIX
CUTyalusiX, (OpMHpPOBAaHHE HAyYHOrO THUIA
MBIIUICHHUS, BJIAJICHUE HAy4YHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU IOHATUAMH, METOJAMU U IPUEMAMU.

2.2 ®opMa NpOMe:KYTOUYHOM aTTeCTANMHI

[Ipomexxyrounast arrecrauuss 1o gucuuruimHe COO.01.12 Xumus — Opyeue ¢hopmwi
KOHmMpOs (nepewiti cemecmp) u oughghepenyuposanHulil 3auem (6mopoi cemecmp).

Obyuarowuecs donyckaromces Kk coave Opyeux Gopm KOHmpoas (KoHmpolvHas paboma) u
ougpepenyuposannoco 3avema npu BLINOIHEHUU BCeX GUA08 CAMOCMOSIMENbHOU pabombl,
NPAKMUYECKUX U KOHMPOIbHbIX pabom, npedyCMOmMpeHHbIX padouell npozpammon u KaieHOapHo-
MeMAMuYecKum NiIAHOM OUCYUNTUHDL.

lpyeue ¢opmur xoumpons (kommporvHas paboma) u Oup@epeHyuposanHvlll  3ayem
NPOBOOSIMCSL 34 CYEM  6PDEMEHU, OMBEOCHHO20 HA U3YYeHue OUCYUNIUHBL, NpU  YCI06UU
CBOEBPEMEHHO20 U  KAYECMBEHHO20  GbINOJHEHUs  00yYawumcs  6cex U008  pabom,
nPeoyCMOmpeHHbIX paboueti npocpammon OUCYUNTIUHDL

Ilepeuenb BONpocoB K Jughgpepenyuposannomy 3auemy
2 cemecTp

[Tepeuens 3aganuit uphepeHIUPOBAaHHOTO 3a4eTa
1.DOnexkTponuTryueckas IUCCOLMAM BEHIECTB C MOHHOM M TMOJISIPHOM KOBAJIEHTHOM XUMHUYECKOM
CBA3BIO.
2.Peak1yst HOHHOTO OOMEHA U yCIIOBUS UX MPOTEKaHUS.
3.0xcuapl, ux Kiaccuukanus 1 XUMUYECKHE CBOMCTBA.
4.0cHOBaHus, WX KiIaccUpUKALUg M XHMHYECKHE CBOMCTBA B CBETE IMIpEJCTaBICHUN 00
IIEKTPOJINTUYECKON JUCCOLUALINH.
5.Kucnotsl, ux kinaccuduxaus 1 xummuueckue cBoiictsa B ceete TO/I.
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6.Comnu, ux knaccuuKay 1 XUMUYECKHe CBOMCTBA B cBeTe TO/I.

7.CKOpPOCTh XUMHUYECKON PEaKLiu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX YCIOBUU.

8.00paTUMOCTh XMMHUECKOHN peakini. XMMHUYECKOE paBHOBECHUE U YCIIOBHUS €r0 CMEIEHUS.
9.0OKUCANTENHO-BOCTAHOBUTEIHHBIC PEAKIIUH.

10.Ilepronnyueckuii 3aKOH M IEPUOIMYECKAs CUCTEMA XUMHYECKUX 3eMeHToB JI. M.

MeHieneeBa B CBETE€ CTPOCHUS aTOMa.

11.Buapl XUMHUYECKOH CBA3H.

12.Knaccuduxanust XMMAYECKUX PeaKIuii.

13.006mme cBOMCTBa HEMETAINIOB, 0COOEHHOCTH CTPOEHHUS UX aTOMOB.

14.Bricuiue KUCTOPOAOCOACPKALIUE KUCIOTHl XUMHYECKUX D3JIEMEHTOB TPEThEro Mepuoja, HUx
CBOICTBa U CPaBHUTENbHAS XapaKTEPUCTHUKA CBONCTB.

15.BonopoaHbie cOEAMHEHNS HEMETAIOB. 3aKOHOMEPHOCTH B U3MEHEHUM MX CBOWCTB B CBA3M C
MOJIOKEHUEM XMMHYECKHUX AJIEMEHTOB B niepuoaudeckoi cucrteme .M. Menaeneena.

16.00mmue cBOHCTBa METAJIIOB, OCOOCHHOCTH CTPOCHUS UX ATOMOB.

17.XapakTepucTiKa METaUIOB NEPBON TPYMIBI IIaBHOW MOJATPYMIbI, OCOOEHHOCTH CTPOEHUS HX
aTOMOB.

18.XapakrepucTuka METAJIJIOB BTOPOM I'PYIIIbI IJIaBHOM MOATPYIIIIHIL.

19.Bpiciine OKCUABl XMMHUYECKHUX JIEMEHTOB TPETHEro Mepuoja. 3aKOHOMEPHOCTH MX COCTaB B
CBSI3H C MOJIOKEHUEM XMMHUYECKUX 3JIEMEHTOB B IEPUOANYECKOMN CHCTEME.

20 Kene3o — monokeHUE B MEPUOAMUECKON cucTeMe Xxumudeckux anemeHToB .M. Menneneena,
CTpOEHHS aToMa, PU3NYeCcKre CBOMCTBA, XUMUYECKUE CBOWCTBA, IPUMEHEHHUE.

21.Teopus cTpoeHUs OpraHUYECKUX COETUHEHUI. 3HaU€HUE TEOPUH ISl pA3BUTHUS HAYKH.
22.M3omepust OpraHU4eCKUX COCTUHEHHH €€ BUIBI.

23.IlpenenbHbie yraeBoasl. MeTaH, €ro cocTaB, CTpOEHHE, XUMUYECKUE CBOMCTBRA.

24 IuxnonapaduHbl, UX CTPOCHUE, CBONCTBA, HAXOXKICHHUE B IPUPOJE.

25.0THIIOBBIE YTJIEBO/BI, UX CTPOCHUE, CBOMCTBA MOJIYYCHHUS W HUCIIOJIB30BAHUS B OPraHUYECKOU
CUCTEME.

26./lueHoBbIC YIIIEBOIbI, KX CTPOCHHE, CBOWCTBA, MOTYUYCHHUS U MTPAKTUYECKOE 3a/IaHHE.

27 IlpupoiHble UCTOYHUKHU YTIEBOAOPOIOB: Ta3, HePTh. Micronp30BaHUE WX B Ka4eCTBE TOIUIMBA U
B XUMHUYECKOM CHUHTE3E.

3. Cucrema ouennBaHusi komiiekTa @OC Tekymero KOHTPOJs W NMPOMEKYTOUYHOM
arrecTanuu

IIpy  oneHUMBaHMM  KOHTPOJBHOW, TMPAKTUYECKOM H  CaMOCTOSITENbHOM  paboThl
00yyaroIerocs: yYuThIBaeTCs Cleayolee:

- Ka4ecmeo 6bINOJIHEHUs NPAKMU4ecKol 4acmu pabomal;

-Kauecmeo YCMHbIX OMEEmos HA KOHMPOIbHbIE 80NPOCHL NPU 3AUUME CAMOCHMOAMENbHOU
UU NPaKmMu4eckou pabomol.

IIpu oneHuBaHMM OTBETa Ha BOMPOCH AU(P(PEepeHIUPOBAHHOIO 3ayeTa YUHUTHIBAETCS
CIIEyIOIIEe:

-Kauecmeo yCmHbIX OMEEnos8 Ha 6ONPOCHL.

Kpurtepun onenuBanns s nuddepenunposantoro 3adera (OPO)
Kpurepuu onenku (B 6annax):

- 25-30 6ayoB BBICTABISETCS CTYAEHTY, €CIM CTYACHT Jall MOJIHbIE, Pa3BEPHYThIE OTBETHI
Ha BCE TEOPETHUYECKHME BONPOCHI Omiera, MPOAEMOHCTPUPOBAT 3HAaHUE (PYHKIMOHAIBHBIX
BO3MOXKHOCTEH, TEpPMUHOJIOTUH, OCHOBHBIX 3JIEMEHTOB, YMEHHE MPUMEHATh TEOPETUUECKHE 3HAHUS
Opy  BBIIOJHEHUM TpakTHUeckuxX 3agaHuid. CryaeHT O0e3 3aTpyIHEHM OTBETHJI Ha BCe
JOTIONTHUTENIbHBIE  Bompochl. [lpakTudeckass yacThb pabOThl BBHINOJIHEHA MOJHOCTBIO 0e€3
HETOYHOCTEH M OIMOO0K;

- 17-24 OannoB BBICTaBIAETCS CTYICHTY, €CIM CTYAEHT packpblll B OCHOBHOM
TEOPETUYECKHE BOMPOCHI, OJHAKO IOIMYIIEHbl HETOYHOCTH B ONPENEICHUHM OCHOBHBIX IMOHSTHM.
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ITpu oTBeTE Ha TOMOJIHUTEIBHBIE BONPOCH] AOMYIIEHbl HEOOIbIINE HETOYHOCTH. [IpH BeINOIHEHNN
NPaKTUYECKON YacTU pabOThl JOMYIICHBI HECYIIECTBEHHBIEC OLITHOKH;

- 10-16 OanyoB BBICTABIAETCS CTYICHTY, €CIM IPU OTBETE HA TEOPETHUECKUE BOIPOCHI
CTY/IEHTOM JIONMYIIEHO HECKOJBKO CYIIECTBEHHBIX OLIMOOK B TOJIKOBAHUM OCHOBHBIX ITOHSTHH.
Jlornka ¥ TIOJHOTa OTBETAa CTPAJAIOT 3aMETHBIMH H3bSIHAMU. 3aMETHBI MPOOENbl B 3HAHHUU
OCHOBHBIX METOJI0B. TeopeTnuecKre BOIPOCH! B IIEJIOM M3JI0XKEHBI IOCTATOYHO, HO C MPOITYyCKaMu
Marepuana. VIMeTCs NPUHIUNHAIbHBIE OIIMOKM B JIOTMKE MOCTPOCHHS OTBETa Ha BOIPOC.
CTyZIeHT He pelu 33/1a4y WIH IPU PEIIeHNH JIOMYyIIeHBI TPyOble OMHIOKY;

- 1-10 ©OamioB BBICTaBIIETCI CTYACHTY, €CJIM OTBE€T Ha TCOPECTUUCCKHUE BOIIPOCHL
CBHUACTCIILCTBYCT O HCIIOHMMAHWUU U KpaﬁHe HEIIOJIHOM 3HAHHH OCHOBHBIX IOHSTHM U MCTOI0B.
O6Hapy}KI/IBaeTCSI OTCYTCTBHEC HABBIKOB IMPHUMCEHCHHUA TCOPECTUUCCKHX 3HAHWI IIpHU BBIIIOJIHCHUU
MPAKTUYCCKUX SaﬂaHHﬁ. CTy,Z[CHT HEC CMOTI' OTBCTUTH HU HA OJJMH I[OHOJIHI/ITGJIBHHﬁ BOIIpOC.

VYcranaBnuBaercs cleayrolias rpajanus IepeBojJa OLEHKM W3 MHOroOasibHOM B
4eThIpex0auIbHYIO:

JudbdepeHnrpoBaHHbIN 3a4eT:

e otianuHOo— oT 80 10 110 6ammoB (Bkiovas 10 mOOMpPUTENBHBIX OaIIOB),
e xopomo — ot 60 10 79 6amoB.,

®  YIOBJIETBOPUTEIBHO — OT 45 10 59 Ganos,

® HEYJIOBJIETBOPUTEIHHO — MeHEe 45 OaoB.

Kputepuu onieHnBaHusl BbINOJTHEHHS PAKTHYECKUX padoT

IToka3aresnb OLIEHKH Pacnpenenenue 6amioB
TouHOCTP BOCHpPOM3BEACHHUS Y4eOHOro Marepuaga (TEPMHHOB, 1

npaBui, (PaKTOB, ONMCAHHUM U T.11.)

TouyHOCTP pa3nuueHus U BbIIEIECHUS U3YUEHHBIX MAaTEpHUaJIOB 1
MaxkcumasbHbIH 0an

Kputepuu onieHnBaHNs BbINOJTHEHHSI KOHTPOJbHBIX padoT

CrtpykTypa paboThl Kpurepuu oneHku Pacnipenenenue 6ajiios
Opnun Bompoc (B KoHTposibHOHM | Her ortBera / Hemonuwni oter / | 0/0,5/1
pabote 5 win 10 BompocoB) [TonHbIid OTBET

KpuTtepun oneHuBaHus VI YCTHOIO ONPOCa

ITokazaTens onleHKHU Pacnpenenenue
OaJuIoB

3HaHNe ¥ MTOHNMaHNe COBPEMCHHBIX TGH)I@HHI/II\/’I Pa3BUTHIA 110 TEMC

['myOuHA U OPUTHHAIIBHOCTbD CYKICHUN

ApPryMeHTHpPOBAaHHOCTb U B3BELIEHHOCTh IIPH U3JI0KEHUHU CBOEH MO3UIIUU

YMeHue BECTH Hay4YHYIO JUCKYCCHIO

AXTUBHOCTG B O6cy)KILCHI/II/I

CoOroieHne 1eI0BOUA ATHKH U DTUKETA

A== === =

NTOI'O

Kputepuu onieHuBaHus BbINOJHEHHUS TeCTOBbIX 33 IaHU I
CrpykTypa paboThl Kpurepuu onieHKn Pacnpenenenue 6a10B
Omun Bompoc Tecta (30 | HempaBusbHbli  oTBeT / IlpaBUiibHBIN 0/0,5
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