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PACCMOTPEHA 11 OAOGPEHA

[IpeaMeTHO-UMKIOBOM KOMUCCHUEN

[Tpotokon Ne 9

«26» mapra 2026 T.

IIpencenarens MK ﬂ?’/ /JI.H. CmupHoBa/

Pa6ouas mporpamma yuebnoi aucuumiauasl bJ[.09 Xumus pazpabotana Ha OCHOBE
npuMepHOi pabouell mporpammbl 0OIIEO0OpPa30BaTEIBHON IUCHUIUIMHBI  « XUMUSD)
(Oa3oBbIl  ypoBeHb, BapuaHT 1) and mpodecCHOHANBHBIX  00pa30oBaTeNbHBIX
opranm3ammii, pekomeHgoBanHor @®I'BOY JIIO MHPIIO (mpotokomr Ne6 ot
18.04.2025r.) nns cnenuanbHocTH  35.02.12 CanmoBo-mapkoBoe H - JaHamadTHOE
CTPOUTENBCTBO.

Pa3zpaboTuuk:
CmupHoBa Jlro6oBr HukonaeBHa, TmpemnojaBarelib BbICHICH KBaTU(pUKAIIMOHHON
kateropuu Beiciiero komnemxa [II'TY «IlonmutexHuxy.

PenienszenT (BHYyTpEeHHU)

MuxaitnoBa C.B., npemonaBarens BbICHIeH KBaTu(DUKAITMOHHONW KaTErOpuH,
crapumii meroauct Beicuiero komnemxa [II'TY «llonutexHuxy.
PernieH3eHT (BHEITHUN)

Jlapuonoa W.A., mnpenogaBaTenb BbICIIEH KBAIU(PUKALIMOHHOW KaTeropuu
I'BIIOY PM3O «ToproBo-TeXHOJOTHYECKUAN KOJLIEIK.

©Cmupnosa JIL.H., 2026



COJIEP)KAHME

AHHOTALMS

OBILAS XAPAKTEPUCTUKA YUYEBHOU JUCIUTUIMHBI

CTPYKTYPA U COJIEPYKAHUE VUEBHO! JUCHUTIIAHEI

VCJIOBUS PEAJIM3ALIMU YUYEBHON JIMCLUTUIUHBI

. KOHTPOJIb M OILEHKA PE3VJILTATOB OCBOEHMSI VYEBHOM
JIACLIATITAHEI
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1. AHHOTALIUS

Pabouast mporpamma yueOHOW mucnmmumHbl bJ[.09 Xumus sBisieTcss 9acThbio
MPOrpaMMBbI MOJATOTOBKH CHEIIMATUCTOB CPEAHETO 3B€HA CPEeTHEr0 MpodheCCHOHATBHOTO
oOpazoBanust 1o cneruanbHoctd 35.02.12 CanmoBo-mapkoBoe U JaHAmA(THOE
CTPOUTEIBCTBO, BXOJUT B LIMKJ 0011€00pa30BaATENbHOM OATOTOBKY U peanu3yercs B 1,
2 ceMecTpax.

VYyeonas nucuurminia bJ1.09 Xumus BKItoUaeT u3y4eHue CIEeIyIONINX pa3/ieioB:
TeopeTnueckre OCHOBBI XUMHUH.
Heopranuueckas xumus.
TeopeTnueckre OCHOBBI OPraHNMYECKON XUMUM.
YTi1eBOI0pOIBI.
Kucnoponocoaep:xaye opraHn4eCcKue COeAMHEHUS.
A3oTcoaeprkanme OpraHui4ecKue COeIMHEHNUS.
BBICOKOMOJIEKYJIIPHBIE COETUHEHUS.
XuMmus B ObITY U TPOU3BOACTBEHHOM 1€ATEILHOCTH YEJIOBEKA.
OO6mmit 06beM ydeOHON HArpy3KH IO TUCIHILINHE COCTaBIIIET /2 4Yaca, Harpy3ka
BO B3aMMOJICHCTBUU C TipernoaaBarenem - 70 gacos.

Texymuii KOHTPOJb YCHEBAEMOCTH OCYILIECTBISIETCA B IPOLIECCE MPOBEICHUS
MPaKTUYECKUX M JIAOOPATOPHBIX 3aHATUH, 00ECIEYMBAET OLIEHWBAHHE XO0/1a OCBOCHMS
TUCHUIUIMHBL. POpPMBI TEKYILETO KOHTPOJISI YCIIEBAEMOCTH: TECTHUPOBAHUE, YCTHBIN
ONpoc,  KOHTpPOJIbHas  paboTa,  BBINOJIHEHWE M 3allluTa  O0y4aroUIMMHCS
WHJVBUAyAJIbHBIX 3aJaHU, IPOEKTOB, UCCIIEIOBAHUM U 1.

dopMa MPOMEKYTOUHOM aTTecTauu — qudPepeHnpoBaHHbIN 3a4eT (2 cemecTp).

NGOk~ wWNE



2. OBHIAS XAPAKTEPUCTUKA YUEBHOM JUCIHHUITINHBI
2.1. MecTo JUCUMILIMHBI B CTPYKType NPOrpaMMbl MOATOTOBKH CIENUAIUCTOB
CpeaHero 3BeHa

Vuebnas pucummimHa bJ1.09 Xwumus oTHOCHTCA K 0a30BBIM JUCIHUILIAHAM
00111600pa30BaTEIHLHOM MOITOTOBKH.

2.2. lleab U MUIaHUpYeMble Pe3yJbTATHI 0CBOEHHUA TUCHUILINHBI:

Conepxanue mporpaMMmbl  0OIIE0OPA30BATEIBHON  JUCHUIUIUHBL  «XUMUSD)
HAIpaBJICHO Ha JOCTI)KEHHE pE3yJbTaTOB €€ M3YUYEHHS B COOTBETCTBHH C
tpeboBanusimu ®I'OC COO ¢ yyeroM mpodeccronanbHoi HampaBieHHOCTH PI'OC
CIIO cnemmansaocTu 35.02.12 CagoBo-napkoBoe U JIaHAa()THOE CTPOUTEIHCTBO.

Ocoboe 3nauenue auctmmiuHa bJ1.09 Xumus umeer npu ¢GopMUPOBAHUU U
pazsutun OK u IIK cnemmansHoctn 35.02.12 CapoBo-napkoBoe M JaHAIMIAQTHOE
CTPOUTENBCTBO!



O01mme kKoMneTeHNA

ILnanupyemMsl

e pe3yJIbTaThbl 00y4eHus

Oomue

I[ncumumﬂapnme

OK 01 BsiGupats crioco0b! penieHus

3aja4
JeATEeTbHOCTH, MPUMEHHUTEIBHO
Pa3IMYHBIM KOHTEKCTaM

npodeccnoHanbHOM

K

JIM9HOCTHDbIE pe3yjabTaThbl J0JKHbBI 0TPAXKATDL B
qacTH:
TPYAOBOI'0 BOCIIUTAHUSA:

TOTOBHOCTh K TpPYAY, OCO3HAaHUE IIEHHOCTH
MacTepcTBa, TPYI0II00ue;

FOTOBHOCTb K  aKTUBHOW  JESATEIHHOCTH
TEXHOJIOTHYECKOM u COLIMAJIbHON
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATD,
IJITAHUPOBaTh M CaMOCTOSATEIHLHO BBITIOJIHATH
TaKyIo JAeSITebHOCTD;

— HMHTEepec K pa3IMYHbIM chepam
npodecCHOHATLHOM IS TEIILHOCTH.

MeTtanpeaMeTHbIe pe3yJbTaThl JOJIZKHBI

0TPaXKATh:

OBiajeHHe  YHMBEPCAJBHBIMH  Y4eOHBIMH

MO3HABATEJIbHBIMH A€iiCTBUSIMH:

a) 0a30BbIe JJOrHYECKHE 1eHCTBUSA !

—  CaMOCTOSTENIBHO dbopMynupoBaTh i1

aKTyaJIM3HpOBaTh MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

YCTaHaBJ'II/IBaTB CyHICCTBeHHI:Iﬁ HpI/I3HaK NN
OCHOBAaHUA IJId CpaBHeHI/ISI, KJ'IaCCI/I(bI/IKaHI/II/I H
0000I1IeHHS;

ONPENEeNATh IICH  JIEATEILHOCTH, 3ajJaBaTh
napaMeTpbl U KPUTEPUHU MX JIOCTUKCHHUS,
BBIABJIIATH 3aKOHOMepHOCTI/I 158 HpOTI/IBOpe‘-II/ISI B
paCCManI/IBaeMBIX SIBJICHUSX,

BHOCHTh  KOPPEKTHUBBI B  JIEATCIHHOCTD,
OILICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM,
OLICHHUBATH pI/ICKI/I HOCHC}ICTBI/IfI JOCATCIIBHOCTH.

0) 0a30BbIe HUCCIeA0BATEIbCKHE 1€HiCTBUS:

/{MCHMILUIMHAPHBIE Pe3YJIbTATHI J0JKHbI OTPAXKATD:

I1P6 01. chopMHUPOBAHHOCTH MPEACTABICHUI: O XUMHUYECKOMN
COCTaBJISIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MHpA, POJY|
XUMHM B IO3HAHUU SIBICHUNM MPHUPOABI, B (popMHupoBaHUY|
MBIIJICHUSI ¥ KYJIBTYPhl JIMYHOCTH, €€ (DYHKIIMOHAIBHOM
rPaMOTHOCTH, HEOOXOAWMOM il pelIeHUs MPaKTHUECKUX|
3a]1a4 U HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY]
3I0pPOBBIO U IPUPOJIHOM cperie;

[1P6 02. BnajeHue CUCTEMON XUMHYECKHUX 3HAHUMN, KOTOpas]
BKJIIOUAET: OCHOBOIIOJIATAIOIIME TMOHATUS  (XUMUYECKUH]
DIIEMEHT, aTOM, JJICKTPOHHAs 00oJiouka aroma, s-, p-, 0
QIIEKTPOHHBIE ~ OpOMTaTM  aTOMOB,  HMOH,  MOJEKYIa,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKUCIICHUS,
XMMHUYECKas CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBII 00beM,
YIJIEpOAHBIN CKeNleT, (YHKIMOHAlbHAs Tpylmna, paaukall,
M30MepHUs, HW30MEpbl, TOMOJOTMYECKUH PO, TOMOJIOTH,
YTJIEBOIOPOAbI, KUCIOPOJ- U a30TCOAEpPIKAIINE COEAUHEHUS,
OMONOTHMYeCKH AaKTUBHBIE BemiecTBa (YIJIEBOABI, JKUPBHI,
Oenku),  MOHOMEp, TOJMMEp, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS, KpUCTAJUTMYECKas
peIIeTKa, THIBI XUMHUYECKUX peakiuil (OKUCIUTEITHHO-
BOCCTAHOBUTENBHBIE, DJK30-H HOHAOTEPMHUUYECKUE, pEaKLUY|
MOHHOTO OOMEHa), PacTBOP, DJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
PIIEKTPOJIUTUYECKAS JTUCCOIUAINS, OKHUCIUTED,
BOCCTAaHOBUTEb, CKOPOCTh XUMHUYECKON peakimu,
XUMHYECKOE paBHOBECHE), TEOpPUHU U 3aKOHBI (Teopus
XMMHUYECKOTO CTPOEHHUS OpraHudeckux BemecTts A.M.
byTiepoBa, TeopUS  DIEKTPOJUTHYECKON  JIHUCCOLMAILINU,
rnepuoauueckui 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUS]
Macchl), 3aKOHOMEpPHOCTH, CHMBOJMYECKUH SI3bIK XHMHH,
(akTOJIOTMUECKUEe  CBEIEHUS O  CBOWCTBAaX, COCTaBe,

MMOJIYYCHUN U 0e30IacHOM HCIOJL30BAHUN Ba)KHEHIIHMX




BJIAJETh HaBBIKAMH y4eOHO-
HCCIIe0BATEIbCKOM u MPOEKTHOM]
JIESITENILHOCTH, HaBBIKAMH paspenieHusl
npobem;

BBISIBJISITh IPUYMHHO-CIIEJCTBEHHBIE CBS3H MU
aKTyaJlM3UpOBaTh 3a/1a4yy, BbIJIBUTaTh TUIIOTE3Y
€e pelleHUs, HAaXOAUTh AapryMEeHThl JJis
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KJIEHUH, 3a/1aBaTh
napaMmeTpbl U KPUTEPUU PELICHHUS,;
aHAJIM3UPOBATh IOJYYEHHBIE B XOJI€ PEIEHUs]
3a/1a4M pe3yibTaTbhl, KPUTUUECKU OLEHUBATh UX
JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIIOBHUSX;

yMETb MEPEHOCUTHh 3HAHHS B MO3HABATEIbHYIO
Y IPAKTHYECKYIO 00JIaCTH KU3ZHEICATEIbHOCTH.

HEOPraHMYECKUX U OpPraHUYECKUX BEIIECTB B OBITY U
[PAKTUYECKON JIEATEILHOCTH YEJIOBEKA;

I[1P6 03. chopMupoBaHHOCTh YMEHUH BBISABIIATH XapaKTEPHBIC
[PU3HAKK U B3aMMOCBS3b M3YyUYEHHBIX IOHATHUNA, MPUMEHSTH
COOTBETCTBYIOILIME TMOHSATUS MpPHU OIUCAHUM CTPOCHHS W
CBOMCTB HEOPraHMYECKMX M OPraHMYECKUX BEIIECTB M HX
[PEBPAICHHI; BBIBIISATH B3aMMOCBA3b XUMHUYECKUX 3HAHUM C|

[MOHSATUSMU u MpEeACTaBICHUSIMU JTPYTUX
€CTECTBEHHOHAYYHBIX MPEAMETOB;
[IP6 04. chopMupOBAaHHOCT, YMEHHH  HCIOJIH30BaTH

HAaVMEHOBAHUS XMMHMUYECKUX COCAMHEHUN MEXITYHapOJIHOIO
COI03a TEOPETUYECKON U MPUKIAJHON XUMUU U TPUBUAIBHBIC
HA3BaHMSI  BAXKHEWIIMX  BEHIECTB  (OTWJIEH,  alleTHJICH,
ruiepud, (QeHos, QopManbAerul, YKCycHas KHUCIIOTa,
[JIMIWH, yrapHbld ra3, yrJeKUCIblil ra3, aMMHak, ramieHas
M3BECTh, HETralleHas W3BECTb, NUThEBAs COAAa U JIPYTUX),
COCTaBNATh (OPMYNBl HEOPraHMYECKHX M OpraHMYeCKHX
BEIIECTB, YPaBHEHUS XUMHYECKHX peakUud, OOBACHATH HX|
CMBICJI; TIOATBEP)KIATh XapaKTEPHBIE XUMHUYECKHE CBOMCTBA
BEILECTB COOTBETCTBYIOIIMMH JKCIIEPUMEHTAMH M 3alMCIMHU
YPAaBHEHUN XUMUYECKUX PEAKLUN;

[IP6 05. cdhopMupoBaHHOCTH YMEHHH  yCTaHABIMBATH
[TPUHAJICKHOCTD U3YYEHHBIX HEOPraHUYECKUX 171
OpraHNYEeCKHUX BEIIECTB K ONPEACIICHHBIM KJIaccaM U Ipyniam
COCIMHEHUH, XapaKTepu30BaTb HX COCTAaB M BaKHEWUIINE
CBOMCTBA, OITPENIEIATH BUJIBI XHUMHYECCKUX CBsI3eH
(xoBaJIeHTHasi, MOHHAs, METaJUINYecKasi, BOJAOPOHAs), THIIb]
KPUCTANIMYECKUX PEIIETOK BEIIECTB; KJIACCHU(PHUIIMPOBATH,
XUMHAYECKHUE PEAKIIVH;

I1P6 07. chopMHPOBAHHOCTh YMEHHUI MPOBOAMTH PacyeThl Mo
XUMUYECKUM (OopMyJiaM U YpaBHEHUSAM XUMUYECKUX peakLuil
C MCIOJb30BaHUEM (PU3MUECKUX BEJIIMYMH, XapaKTEePU3YIOIINX|
BellecTBa C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMasIbHBIE ~ yCIIOBMsI) Ta30B, KOJIMYECTBA BELIECTBA,

MCITI0JIb30BATh CUCTCMHBIC XNMHWYCCKUEC 3HAHUA JJI IPUHATUA




peI_HeHI/Iﬁ B KOHKPE€THBIX XM3HCHHBIX CUTyalUsaX, CBA3AaHHBIX|
C BCIICCTBAMU U UX ITPUMCHCHHUCM.

OK 02 Hcnonb30BaTh COBpEMEHHbBIE
CpeAcTBa  TOMCKa, aHamM3a W
UHTEpHpeTanuu  UHPOpPMaLuU, U
UH()OPMAIIMOHHBIE TEXHOJOTHU JUIS
BBITTOJTHEHHS 3amaq
npodeccHoHaNbHON AEATETPHOCTH

JIM9HOCTHDbIE pe3yjabTaThbl J0JKHbBI 0TPAXKATDL B
qacTH:
LHCHHOCTU HAYYHOI'O IIO3HAHUSA:

MeTtanpeaMeTHbIe pe3yJbTaThl JOJIZKHBI
0TPa’KaTh:
OBiageHne  YHMBEPCAJBHBIMH  Y4eOHBIMH

MO3HABATEJIbHBIMU 1eHICTBUAMM:
B) padoTa ¢ nHpopManmei:

c(hOpMUPOBAHHOCTh MHUPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKd W OOIICCTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha Jasnore KYJBTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B
MOJIMKYJIBTYPHOM MHDE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM 5]
YUTATENbCKOM  KYJBTYPhl  KAaK  CpEICTBY
B3aUMOJCICTBUSA MEX]Y JIOJbMU U NO3HAHUS
MHpA.

BJIJIETh HAaBBIKAMHU IMOJIy4€HUS HH(OpMAaIH
u3 HUCTOYHUKOB pa3HBIX THUIIOB,
CaMOCTOSITENILHO OCYILECTBIISAThH TOUCK, aHAIIU3,
CUCTEMAaTU3alNI0 u MHTEPIIPETALHIO|
uHbOpMAllMM  PA3IUYHBIX BUAOB U  (GOpM
MIpe/ICTaBIICHMUS;

co3/laBaTh TEKCThl B Pa3IMYHBIX (opmarax ¢
y4eTOM Ha3HaueHus MHGPOpMaluu U LEJIeBOU
ayJIUTOpUH, BHIOMpas ONTUMAIBHYIO (HOpMY
MIpe/ICTaBICHUS U BU3yaIU3aliy;

OLICHMBATh  JOCTOBEPHOCTb, JIETUTUMHOCTH
uHpOpMalUY, €€ COOTBETCTBHE NPABOBBIM H
MOPaJIbHO-ITHYECKUM HOPMaM;

/{ucuMmInHapHble (MpeIMeTHbIE) Pe3yJbTAThl H J0JKHbI
0TPaXKATh:

[P0 06.  BiageHHE OCHOBHBIMM METOJAMH HAY4YHOI'O
MMO3HAHUS BELIECTB W XUMHUYECKUX SIBICHHH (HaOdroneHue,
M3MEpPEHUE, SKCIIEPUMEHT, MOJIEITMPOBAHUE);

I1P6 07. chopMHPOBAHHOCTh YMEHHI MMPOBOJAUTH PACUETHI 1O
XUMHYECKUM (POpMysIaM U ypaBHEHUSM XUMHUYCCKHX PEaKIUi]
C MCIOJIb30BaHHEM (DU3HUYECKUX BEIMYHH, XapaKTePHU3YIOIINX|
BElIeCTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMalnbHBIE  yCTIOBHS) Ta30B, KOJMYECTBA BELIECTBA,
MCII0JIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJISl IPUHATHS]
pelieHni B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

[1P6 08. cdopmMupoBaHHOCTH YMEHHIl IJIAHUPOBATh WU
BBIMIOJHATh ~ XMMHUYECKUH  SKCIEPUMEHT  (IIpeBpaLICHMUS]
OpraHWYEeCKHUX BEIIECTB IPU HAIPEBAHHH, MIOJYY€HHE TUIICHA
M W3y4EHHE €ro CBOICTB, KayeCTBEHHbIE pPEaKIUU Ha
QIbJECTUbl, KpaxMall, YKCYCHYIO KHCIIOTYy; JeHarypaius
OCIKOB TpU HArpeBaHWHW, I[IBETHBIE pEAKINH OCJIKOB;
[IPOBOJIUTh PEaKIM HOHHOIO OOMEHa, ONpEeAEsATh Cpeny)
BOJHBIX PAacTBOPOB, KAa4ECTBEHHbIE pEaKIMM Ha cCyibdar-,
KapOOHAT- U XJIOPHI-aHHOHBI, Ha KaTHOH aMMOHWUS; PEIIaTh)
DKCIIEpUMEHTANIbHBIE 3aJaud 1o TemaM "Meramibl" U
"Hemeramnbl") B COOTBETCTBMM C IMpaBUJIAaMH TEXHHUKH
0e30macHOCTH  TpH  OOpalleHMH C  BEHIECTBAMH U
mabopaTOpHBIM O0OPYIOBAHUEM; MPEACTABIATH PE3YJIbTAThI
XMMHYECKOT0 SKCIepuMeHTa B (opme 3amucu ypaBHEHUN
COOTBETCTBYIOIIUX peakiuii U (HOpMyIUpOBaTh BBIBOABI HA
OCHOBE ATHX PE3YyJIbTaTOB;

[IP6 09. chopMUPOBAHHOCTH YMEHHUS aAHAIU3HPOBATH
XUMUYECKYI0 HH(QOpPMAIMIO, TIOJydaeMyl U3  pa3HBIX
MCTOYHUKOB  (CPEACTB  MaccoBOM  HWH(OpPMAIUH, CETH

BJIAZICTb HABBIKAMHU PACIIO3HABAHUS W 3aINUTLL




nHpopManuu, HH(pOPMaAITMOHHOM

0€30IaCHOCTH JINYHOCTH.

HTEepHET U ApyTHE).

OK 04 O dexTrBHO
B3aUMOJICHCTBOBaTh M paboTaTh B
KOJIJICKTHBE U KOMaH/Ie

JIM9HOCTHDbIE pe3yjabTaThbl J0JKHbBI 0TPAXKATDL B
qacTH:

IPAKIAHCKOT0 BOCIIUTAHUA:

TOTOBHOCTb BECTU COBMCCTHYIO JACATCIBHOCTD B
HHTCPCCAX I'paK1aHCKOro O6H.[CCTBa;

YMCHHC B3aMMOJICHCTBOBAaTh C COIHAJIbLHBEIMHY
HUHCTUTYTaMU B COOTBETCTBUU C UX (1)yHKLII/I$IMI/I
1 Ha3HA4YCHUCM.

MeTanpeaMeTHbIe pe3yJabTaThl AOJKHBI
0TPa’KaTh:
OsiaseHue YHUBEPCAJIbHBIMHY|

KOMMYHUKATHBHBIMH 1CHICTBUAMM:
0) coBMecTHas 1esITeJIbHOCTD.
MIOHMMAaThb ¥ HCIOJIB30BAaTh IPEUMYILECTBA
KOMAaHJIHOW ¥ MHIMBHyalbHOMN paboThI;
MPUHUMATh LEJIU COBMECTHOH JeATEIbHOCTH,
OpPraHM30BBIBATH M KOOPAUHUPOBATH JIEHCTBUS
0 €€ JOCTH)KCHMIO: COCTaBIATh  IUJIaH
NEUCTBHUM, paclpenciiarb podd € Y4ETOM
MHEHMH YYaCTHMKOB OOCYXIaThb pe3yJbTaThl
COBMECTHOM pabOTHI.

OsBy1aieHHe YHHBEPCATbHBIMH PeryJsTHBHBIMH
NefCTBUAMMU:

) NPUHSATHE ce0s U APYTHUX JIOJeH:

— IpUHUMATh MOTHUBBEL U apryMEHTHl JPYIUX
I (571 pu aHanuse pe3ynbTaTOB
NESTENIHOCTH;

MPU3HABATh CBOE MIPABO M MPABO JIPYTUX JIIOICH]

/lucuuiinHapHblie (MpeaIMeTHbIe) pe3yJbTaThl U 10JKHbI
0TPaXKATh:

[1P6 08. cdopMuUpoOBaHHOCTH YMEHHH IUIAHUPOBATH WU
BBIMIOJHATh ~ XMMHUYECKUH  SKCIEPUMEHT  (IIpeBpalleHHUs]
OpraHMYECKUX BELIECTB IPU HarpeBaHUH, I1OJYYEHHUE STHUIICHA
M M3y4YCHHE €ro CBOICTB, Ka4yeCTBEHHbIC pPEaKIUU Ha
QJIbJIETUJIbl, KpaxMall, YKCYCHYIO KHUCIOTY; JeHaTypalus]
OETKOB TMpH HAarpeBaHWH, LIBETHbIE peaKlUUU OCNKOB;
[IPOBOAMTH PEAKIMU HOHHOTO OOMEHA, OINpEAENsATh Cpeny)|
BOJHBIX PAacTBOPOB, KadeCTBEHHBIC pEaKUUU Ha Cynabdar-,
KapOOHAT- U XJIOPHI-aHHUOHBI, HA KaTHUOH aMMOHWUS; PEIIaTh)
DKCIICpUMEHTANIbHBIE 3a7audn 1o TemMaM "Mertamisl" U
"Hemeramnbl") B COOTBETCTBMM C MpaBUJIaMH TEXHHUKH
0e30macHOCTH  NpU  OOpalleHHWH C  BEIIeCTBaMU U
mabopaTOpHBIM O00OPYJOBAHUEM; MNPEICTABIATh PE3YJIbTATh]
XMMHYECKOI0 SKCIepuMeHTa B (opMme 3amucu ypaBHEHUN
COOTBETCTBYIOIIMX pPEaKUUA M (GOpPMYIUpOBaTH BBIBOJBI HA
OCHOBE ATHX PE3yJIbTaTOB.

Ha OIITHOKM;




Pa3BHUBAThb CIIOCOOHOCTH ITOHUMATh MUp ¢C
IO3UIHU APYTroro 4CJI0BCKaA.

OK 07 ConeiicTBOBaTh COXpPaHEHUIO
OKpYyXKaromien cpensl,

pecypcocOepexeHHIo, IPUMEHSTh
3HaHUs 00 W3MEHEHMH KJIUMaTa,
IPUHLINIIBI OepeKITMBOTO
MIPOU3BO/ICTBA, 3¢ pexTUBHO
JIEHCTBOBATH B Ype3BbIYAHBIX
CUTYyalUAX

JIM9HOCTHDbIE pe3yjabTaThbl J0JKHbBI 0TPAXKATDL B
qacTH:
DKOJOI'MYCCKOIro BOCIIMTAHUA:

MeTanpeamMerHble

C(OPMHPOBAHHOCTh IKOJIOTHYECKON KYJIBTYPHI,
IIOHUMAaHHUC BIIMAHUA COUAJIbHOA|
SKOHOMHYECKUX TIPOIECCOB HA COCTOSHHE
MPUPOJHON M COLMATBHOW Cpeibl, OCOZHAHHE
ro0abHOTO  XapakTepa  AKOJOTHYCCKHUX|
npoOuem;

IUTAHUPOBAHUE M OCYIICCTBICHHE NCHCTBUU B
OKpYJKalollel cpelie Ha OCHOBE 3HaHUS IeNeH
YCTOWUYMBOI'O Pa3BUTHS 4EJIOBEYECTBA;
AKTUBHOE HENPHUATHE JCHCTBUH, MPHHOCSIIUX
BpEIl OKpYIXKaroIlleH cpese;

YMEHHE TPOTHO3UPOBATH HEOIArONPUSTHEIC
HKOJIOTUIECKUE MTOCIICCTBYS]
MpeANpPUHIMAEMbIX JIeHCTBUHN, IPEIOTBpaIaTh
Hux.

pe3yabTaThbl JOJI/KHBI

0TpakaTh:

OsBJagenue

YHUBEPCAJIBHBIMH  Y4eOHBIMH

MO3HABATEJIbHBIMU 1eHiCTBUAMM:
B) padoTa ¢ nHpopManmei:

UCIIOJIb30BaTh CpEACTBAa HWH(DOPMAIIMOHHBIX U
KOMMYHHMKAIIUOHHBIX TEXHOJOTHI B pElIeHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX 17l
OpPraHM3allMOHHBIX 3aJjad C COOJII0JIEHUEM|
TpeGoBaHUI SPrOHOMUKH, TEXHUKH
0€30MMacCHOCTH, TUTHEHBI, pecypcocOepeKeHus,
IIPaBOBBIX M  3TUYECKUX  HOPM, HOPM

/lucuuiinHapHble (MpeaIMeTHbIe) pe3yJbTaThl U 10JKHbI
0TPaXKATh:

I[1P6 01. chopMUPOBaHHOCTH MPEACTABICHUI: 0 XUMHUYECKOH
COCTaBIISIIOLIEH €CTECTBEHHOHAayYHOH KapTUHBI MHpa, POJIY|
XMMUAW B TIO3HAHWM SIBICHUH TNPHPOJBI, B (OPMHUPOBAHUY]
MBIIUICHUSI M KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIbHOW
rPaMOTHOCTH, HEOOXOAWMOW Uil PEIIeHHS MPAKTUYECKHX|
3aa4 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY]
3I0pPOBBIO U IPUPOJIHOM Cpenie;

[1P6 10. chopmMupoBaHHOCTH YMEHUH COOMIOIATh MPaBUIIA
PKOJIOTUYECKH LIEIeCO00pa3HOro TOBEACHUS B OBITY W
TPYJOBOM JESATENIbHOCTH B IEJIAX COXPAHEHHUSI CBOETO
30pPOBbSI M OKPYXKAIOIIEW IPUPOJHOM Cpenbl; y4UTHIBATh
OTACHOCTh BO3/ICHCTBUS Ha KUBBIC OpraHU3MBbl
ONpEEIICHHbIX BELIECTB, IOHMMAasi CMBICI IIOKa3aTels|
[IpeIeIbHON JOIYCTUMON KOHIIEHTPALUH.

nH(pOpPMaITMOHHOM 0€30MMaCHOCTH.




IIK 2.2. KoHTpoaupoBaTh MPOIECCHI
pa3BUTHUSL JIPEBECHO-KYCTAPHUKOBOM,
LIBETOYHO-JEKOPAaTUBHOMN
pacTUTEIBLHOCTH U Ta30HHBIX TPaB B
MUTOMHUKAX u LBETOYHBIX
XO035ICTBAX

YMmenus:

ONPEACISATh ONTUMAJIbHBIE CPOKM KOHTPOJISI COCTOSHUS
JPEBECHO-KYCTaPHUKOBO, LBETOYHO-JIEKOPATUBHOM|
PacTUTENBHOCTH U Ta30HHBIX TPaB;

HCMOJIb30BATh BU3YAJIbHBIE M KOJWYECTBEHHBIE METO/Ib]
OLICHKU COCTOSIHUSI JPEBECHO-KYCTAPHUKOBOM, LIBETOYHO-
JIEKOPAaTUBHOM PACTUTEIBHOCTU U Ta30HHBIX TPAB;
MOJIB30BAThCS CITYTHUKOBBIMU M a3pO(OTOCHUMKAMH TIPH
OLIEHKE COCTOSIHUSI JIPEBECHO-KYCTAPHUKOBOW, LIBETOYHO-
JIEKOPaTUBHOM PACTUTEILHOCTU U T'a30HHBIX TPAB;
ONPEACISITh BHJIOBOM COCTaB COPHOM PacCTUTEIbHOCTH
CaJ0BO-NIAPKOBBIX TEPPUTOPUI, TUTOMHUKOB M Ia30HOB;
ONpENENATh CTENEHb 3aCOPEHHOCTH Ca/l0BO-TIAPKOBBIX
TEPPUTOPUN, NUTOMHHKOB K Ta30HOB TJIA30MEPHBIM M|
KOJIMYECTBEHHBIM METOJIOM;

UACHTU()UIIUPOBATD MIOPAKEHUE JPEBECHO-
KYCTapHUKOBOM, [IBETOYHO-/IEKOPATUBHOMU
PAaCTUTEIIBHOCTH M TAa30HHBIX TPaB BPEOUTEISIMU M
00Ie3HAMU;

ONPEACIATh  PACIpPOCTPAHEHHOCTb  BpEOUTENEH U
0oje3Hel, BPEIOHOCHOCTb M  TMOPAKEHHOCTh  HMMU
JIPEBECHO-KYCTaPHUKOBOI, BETOYHO-/IEKOPATHBHOM|
PACTUTEIBHOCTH U TA30HHBIX TPAB;

MOJIb30BAaThCS  CHEIUAIBHBIM  000pyJIOBaHHE  TIPH
MPOBEICHUU MMOYBEHHON JUArHOCTUKHU YCJIOBUW MUTaHUS
pacTeHM B COOTBETCTBMHM €  IpaBWIaMU  €ro
HCTOJIb30BAHMUS;

OTIPEACIIATh KaJICHIAPHBIE CPOKH YKPBITUS (PacKpBITHUS),
OKyuuBaHUs (Pa30Ky4MBaHUS), BHIKAMBIBAHUS U 3aKJIAJIKU
Ha XpaHEHHE JPEBECHO-KYCTAPHUKOBBIX W I[BETOYHOA
JIEKOPATUBHBIX PACTEHUN B 3aBUCHMOCTH OT IOTOJHBIX|
YCIIOBH;

BBIOMpATh CMOCOOBI 3alIUTHl JIPEBECHO-KYCTAPHUKOBOM,
[IBETOYHO-/ICKOPATUBHOW PACTUTEIBHOCTH M Ta30HHBIX]




TPaB OT CTPECCOBBIX MOTOAHBIX YCIOBUH;

BBISIBIIATh ~ NPUYMHHO-CIICACTBEHHBIE  CBSI3U  MEXKY)|
COCTOSIHUEM  JPEBECHO-KYCTApPHUKOBOW, [[BETOYHO-
JIEKOPaTUBHOM  PACTUTENBHOCTH,  Ta30HHBIX  TPaB,
BO3JICHCTBUEM ¢daxTopoB BHEIIHEH cpensl U
IIPOBOIUMBIMH TEXHOJIOTUYECKUMU MEPOIIPHUATUAMU;
MOJIb30BaThCs OOLIMM M CHEIHAJIbHBIM IPOTPAMMHBIM|
oOecrieyenneM Tpu (OPMHPOBAHWM M BEACHHM 0a3
JAHHBIX O  COCTOSHMM  JPEBECHO-KYCTapHUKOBO,
[[BETOYHO-/ICKOPATUBHON PACTUTEIBHOCTH M Ta30HHBIX
TpaB.

SHaHuA:

ONTUMAJIbHBIE CPOKM IIPOBEIEHUS TEXHOJOTMYECKHX
ornepanuil B JI€KOPaTUBHOM CaJOBOJCTBE, LIBETOBOJCTBE,
IUTOMHUKOBOJICTBE;

BU3YyaJlbHbIE W  KOJIMYECTBEHHBIE METOJbl  OLEHKH
COCTOSIHUS JIPEBECHO-KYCTapHUKOBOM, LBETOYHO-
JIEKOPAaTUBHOM paCTUTEILHOCTH U Ta30HHBIX TPaB;

METOJBl OLICHKH COCTOSIHMSI JIPEBECHO-KYCTAPHUKOBO,
I[BETOYHO-JEKOPATUBHON PACTUTEIBHOCTH W Ta30HHBIX
TpaB, B TOM YHCJIE C HCIOJb30BAHUEM JMCTAHIIMOHHOTO|
30H/AMPOBAHUS U a3pO(POTOCHEMKH;

KJ1acCu(pUKalUs IBETOYHO-JEKOPATUBHBIX PpAcCTeHUH ¥
JPEBECHO-KYCTapPHUKOBBIX PACTEHUI;

BUJIBI  COPHOM  pPAaCTUTENBHOCTH  CaJl0OBO-NAPKOBBIX|
TEPPUTOPUI, MUTOMHUKOB U Fa30HOB;

METOJIbl ONPENEIEHNUs] 3aCOPEHHOCTH CaJl0BO-ITAPKOBBIX|
TEPPUTOPUI, IUTOMHUKOB U Fa30HOB;

BpeauTenM M OOJNEe3HHM  JIPEeBECHO-KYCTapHHUKOBOM,
LBETOYHO-/IEKOPATUBHON PACTUTENBHOCTH M Ta30HHBIX
Tpas;

MIPU3HAKU MOpaXEHUS JPEBECHO-KYCTapHUKOBOM,|
LBETOYHO-/IEKOPATUBHON PACTUTENBHOCTH M Ta30HHBIX
TpaB BPEIUTENSIMHU U OOJIE3HIMU;




METO/bl ydeTa COpHSKOB, BpenuTeneil u Oose3Hei
JPEBECHO-KYCTapHUKOBOM, LIBETOYHO-/I€KOPATUBHOM|
PaCTUTEIBLHOCTH U Ta30HHBIX TPaB;

METO/IMKA MPOBEACHUS IIOYBEHHOM TUarHOCTUKHU YCIIOBUM
IUTAHUS PACTCHUH;

IIOTO/IHBIE YCJIOBUS, IIPU KOTOPBIX CIEAYET OCYLIECTBIISITh
MOATOTOBKY  JPEBECHO-KYCTAPDHUKOBOM U  LIBETOYHO-
JIEKOPaTUBHOM PAacCTUTENBHOCTU K XOJIOJHOMY M TEIJIOMY)
CE30HaM;

CHOCOOBI 3aIIUTHl JAPEBECHO-KYCTApPHUKOBOM, IBETOYHO-
JIEKOPaTUBHOM pPACTUTEIBHOCTH M Ta30HHBIX TpaB oOT
CTPECCOBBIX TOTOJHBIX YCIOBMM U  YCIOBUS  MX
peanu3anmy;

crnoco0bl  aHamm3a W 00paboTkKM  MHGOpMAaNuH,
HOJYYEeHHOM B XOJle¢ KOHTPOJS IPOLIECCOB pPa3BUTHS
JPEBECHO-KYCTapHUKOBOM, [[BETOYHO-/I€KOPATUBHOM|
PaCTUTEIBLHOCTH U Ta30HHBIX TPaB;

HaIPaBJICHUSI  COBEPIICHCTBOBAHUS  TEXHOJOTMYECKUX
MIPOLIECCOB B JIEKOPATUBHOM CaJIOBOJICTBE, I[BETOBOJICTBE,
IIUTOMHUKOBOJICTBE;

MOPSIIOK  (POPMUPOBAHUS DJIEKTPOHHBIX 0a3 JaHHBIX O
COCTOSTHUU JPEBECHBIX LIBETOYHO-/I€KOPaTUBHON|
pPacTUTENBHOCTH U Ta30HHBIX;

TpeOOBaHUSI OXpaHbl TPyJa B YaCTH, periiaMEeHTUPYIOLIEeH
BBITIOJTHEHUE TPYJOBBIX 00513aHHOCTEH.




3. CTPYKTYPA U COJEP)KAHUE YYEBHOM JJUCIIUITIJIUHBI
3.1. O0bem y4eOHOM TUCUMIIMHBI U BUbI Y4eOHO# padoThl

. Oo0beM B
Bun yueOHo# padoThI
yacax

O0beM yueOHOoI THCHUTITHHBI 12
CymmapHasi yyeOHasi HAarpy3Ka BO B3aMMO/IeliCTBHH C NpenojgaBarTejaeM 70

B TOM YHUCJIC:

JIEKLIUA 34
nabopaToOpHbIC 3aHATHS 8
MPAKTUYECKHUE 3aHATUS 28
KOHTPOJIbHBIE pabOTHI -
KypcoBas paboTa (IIpoeKT) -
CamocrosiTepHas pabora’ 2
ITpomesxyTounas arrectanus B popme qudpepeHIMpOoBaHHOTO 3a4eTa -

! O6weM camocTosTenbHOIM pabotel oOyuyaromumxcsi onpexensercs B coorBercTBuu ¢ TpeboBanusimu GI'OC CIIO B
npezaenax oobemMa yueOHO! TUCHUILIMHBI B KOJMYECTBE YacOB, HEOOXOAMMOM JUIsl BBITIOJHEHUS 00YYarOIMMUCS 3a1aHUH
CaMOCTOSATENLHOM pPabOThl, NPEJYCMOTPEHHBIX TEMAaTW4YeCKUM IUIAHOM M COJAEp)KaHWeM y4eOHOH AMCIMIUINHBI
(MEXIUCIUILTHHAPHOTO Kypca).




3.2. TemaTu4eckuii IJIaH U copep:xkanue ydyeoHoi qucuunannbl b1.09 Xumusn

C dopmHpyeMble
HanMenoBanme o/iep;KaHue y4eOHOro MaTepuasia (0CHOBHOE U rlpoqleccnonam,ﬂo: O6LéM oGIIIe 1
OpPMEHTHPOBAHHOE), JIA00PATOPHbIE M MPAKTHYECKHE 3AHATHSA, IPUKJIATHONH MOIY.Ib
pa3/iesioB U TeM yacoB | npodeccuoHaNbHbIE
(nMpu HAJIMYNH)
KOMIIeTEeHIIUH
1 2 3 4

Pazjen 1. Teopernyeckue 0CHOBBI XUMHH. 23
Tema 1.1. OcnoBHble | Coaep:kaHue Y4eOHOr0 MaTepHuaJia 1 OK 01
XUMHAYECKHE TOHATHS |XUMUYECKUNH 37eMeHT. AToM. Snpo aroma, u30TONbl. JEKTpOHHas  000JOYKa.
U 3aKOHBI, CTPOCHUE |DHEPreTUYECKUE YpPOBHH, IOAYPOBHU. ATOMHBIC OpOHTanu, s-, P-, - 3JICMEHTHI.
aTOMOB  XUMMYECKUX |OCOOCHHOCTH paclpesielieHus 3JEKTPOHOB IO OpOMTalsiM B aToOMax 3JIEMEHTOB HEpPBBIX
3JIEMEHTOB. YEeTBIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTypalus aToMOB. OCHOBHbIE XUMUYECKUE 3aKOHBI.

IIpakTHYecKkue 3aHATHS 1

«OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbI B XMMHUHU W PacyeThl 10 YPABHEHUSM XUMHUYECKHX

pEaKLHiT».

OTHOCHUTENIBHBIE ATOMHAsl U MOJIeKYJIsipHas Maccbl. MomsipHas macca. KonmuecTBo BemiecTsa.

MaccoBast nons BeliecTBa. 3akoH ABoraapo. MouspHblii 0o0beM ra3oB. OTHocUTEIbHAs

IUIOTHOCTh Ta30B. PacyeTsl MO ypaBHEHHSIM XHMHUYECKHX pPEaKUHUHA C MCIOJIb30BaHHEM

MacCOBOM J0JIM BEIIECTBA, 00beMa (HOpMaJIbHbIE YCIOBHSI) T'a30B, KOJIMYECTBA BEIIECTBA.
Tema 1.2. | IlpakTHYecKHe 3aHATHSA 4 OK 01
[Tepnonnueckuit «M3y4yeHne nepuogu4ecKuX 3aKOHOMEPHOCTEN M UX B3aUMOCBSI3H CO CTPOCHHEM aATOMOB). OK 02
3aKOH u |Ilepuoguueckas cucrema xumuueckux 3nemeHToB .M. Menneneesa. CBs3p NEPUOANUECKOTO [1IK 2.2
[Iepnonnueckas 3akoHa M Ilepmonnuecko CUCTEMBI XMMHYECKHMX DJJIEMEHTOB C COBPEMEHHOW Teopuen

CUCTEMA XUMHUYECKHUX
3JIEMEHTOB H.N.
MenneneeBa, UX CBS3b

c COBPEMEHHOMN
TeOpUei CTPOEHHUS
aTOMOB.

CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUsI CBOMCTB XHMMHYECKUX 3JIEMEHTOB,
00pa3zyeMbIX UMHU MPOCTHIX U CIOKHBIX BEHIECTB MO rpymmnaM U nepuojaam [lepuoaudeckoit
CUCTEMBbI. 3Hay€HUE NEPHUOJUYECKOr0 3aKOHAa M CHCTEMbl XUMHUYECKHUX snemeHToB J[.U.
MeneneeBa B pa3BUTHH HAYKH.

YcraHoBEHHE CBA3U MEXIY CTPOSHUEM aTOMOB XMMHUUYECKUX JJIEMEHTOB U MEPUOAUYECKUM
N3MEHEHHEM CBOMCTB XHMHUYECKMX DIIEMEHTOB M HX COCIWHEHHH B COOTBETCTBHH C
nojoxkeHueM  lleppoauyeckord  CHUCTEMBI. Pemienne  mpakTUKO-OpPUEHTUPOBAHHBIX
TEOPETHUECKUX 3aJIaHUi Ha XapaKTEePU3AIHMI0 XUMHUUYECKHX JJIEMEHTOB «Mertamandyeckue /
HEMETAJUIMYECKNE CBOMCTBA XMMHUUYECKUX JJIEMEHTOB B COOTBETCTBUU C MX DJIEKTPOHHBIM
CTPOEHUEM U TMOJOKEHUEM B MNEPUOJAMYECKOM CHCTEME XHMHUYECKuX anemeHtoB /JI.M.
Menneneenay.




Tema 1.3. Ctpoenue
BEUIeCTBA U IpHUpOJa
XUMHUYECKOH  CBSI3H.
MHuoroob6pasue
BEIIECTB.

Conep:kaHnue y4eOHOT0 MaTepuaJia

CrpoeHue BemecTBa. XHMMHUYECKash CBs3b. Buabl XMMHUYECKOM CBsA3M (KOBaJEHTHas
HEMOoJIsIpHast U NOJIsIpHAsi, MOHHAsA, MeTalindeckas). MexaHn3Mbl 00pa30oBaHus KOBAJIEHTHOM
XUMUYECKOM CBsi3u  (OOMEHHBIM M JIOHOPHO-aKLENTOPHBIM). BomopoaHas  cBs3b.
BanenTHoCTh. DnekTpooTpuLareabHocTh. CTeneHb okuciaeHus. FIOHbl: KaTHOHBI U aHUOHBI.

HpaKaneCRne 3aHATHSA

«CTtpoeHue BeuiecTBa U Mpupoaa XMUMHUIECKON CBSI3U.

JlemoHcTpanus Mozenel KpUCTAIUIMYECKUX PEIIETOK: MOHHOM (XJIOpuA HaTpusi), aTOMHOMN
(rpaduT W amMaz), MOJICKYJIAPHOH (YIJIGKHCHIBIA Ta3, HMOJ), METaUIMYeCKOW (HaTpHid,
MarHui, Meap). PelieHue mnpakTUYECKUX 3aJlaHU  Ha COCTABJIICHHE AIIEKTPOHHO-
rpaduueckux ¢popmyn 3nmemeHToB 1—4 nepuoaoB.

OK 01

Tema 1.4.
Knaccudukanms, u
HOMCHKJIATypa
HEOPraHMYECKUX
BEIIIECTB.

Coaep:xanue yueOHOro MaTepuaJia

Knaccugukanus Heopranuyeckux BellecTB. HomeHkiaTypa HEOpPraHMYeCKHX BEIECTB
(oKkcuapl, TUAPOKCUABI, KUCIOTHI, conu). BelecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO
CTpoeHusl. ArperaTHble COCTOSIHMA BeulecTBa. Kpucramimueckue u aMOpQHbIE BEIECTBa.
3aKOH IIOCTOSIHCTBA COCTaBa BELIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK (aToMHa,
MOJIEKYJISIpHAsi, MOHHAs, MeTajuIn4yecKas). 3aBUCHUMOCTb CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

HpaKTuqecm[e 3aHATHSA

«HoMeHkaTypa HEOpraHU4eCKUX BELIECTBY.

Pemenne mnpakTHueckux 3aJaHUl MO KilaccH(UKAIMKM, HOMEHKJIAType U XHMHUYECKUM
(dopMynaM HEOPraHMYECKUX BELIECTB PA3JIUYHBIX KJIaccOB (yrapHbIH Ia3, yIJIEKHUCIBIN ras,
aMMHaK, raiieHas W3BeCTb, HeraieHas HM3BeCTb, NMUTHEBAs COJa W JIPYrMX): Ha3BaHUs
BemiecTB o MexayHapoaHoi (MIOITAK) win TpuBHanbHONH HOMEHKIIAType U COCTaBIIEHUE
bopMynbl XMMHUYECKHX BEIIECTB, OINpeAeieHne NpPHUHAIEKHOCTH K Kiaccy. Ilouck
UHpOpPMAllUM 1O Ha3BaHWAM, HWACHTU(PHUKATOpPaM, CTPYKTYpHBIM ¢opMmyiaaM. AHaIU3
XUMHUYECKONH HWHGpOpMaluy, IOIYy4aeMONM M3 pa3HbIX HCTOYHHMKOB (CpPEACTB MacCOBOM
uHopMalnu, ceTb IHTEepHET U Apyrue).

OK 01
OK 02

Tema 1.5. Turmsl
XUMHUYECKUX PEAKIUH.

Conep:kaHue y4eOHOro MaTepuasa

XuMuueckas pcaKuus. Knaccmbnxaunﬂ XHUMHUYCCKUX pCaKI_[I/Iﬁ B HCOpF&HH‘-ICCKOfI )51
OpFaHquCKOﬁ XHUMHHU. 3aKOHBI COXpPAaHCHUA MACChI BEIICCTBA, COXPAHCHUA W IMPEBPALICHUA
SHEpTUu IpUu XUMHUUYCCKUX  PCAKOUAX. OKHCIUTEIBEHO-BOCCTAHOBUTEIBHBIC pcakuuu
(ypaBHeHI/ISI OKHCJICHHUA-BOCCTAHOBJICHHUA, CTCIICHb OKHUCJICHUA, OKHCIINTCIIb u
BOCCTAHOBHUTCIIb, OKHCJIHUTCIBbHO-BOCCTAHOBUTCIILHBIC peaknuu B npupone,
MMPON3BOJACTBCHHBIX NMPOHCCCAX U KUZHEACATCIIbHOCTHU OpFaHHSMOB).

OK 01




Tema 1.6. CkopocTb
XMMHYECKHUX PEaKLHUM.
XUMHUYECKOE
paBHOBECHE.

Conep:kanue y4eOHOT0 MaTepuaJia

CKOpOCTh pEaKIfH, €€ 3aBHCHUMOCTh OT PA3IMYHBIX (PAKTOPOB: MPHUPOABI PEArUPYyIOIIUX
BEIIECTB, KOHLIEHTPALIUNA PEarupyrouX BEIIEeCTB, TEMIepaTyphl U IUIOUIAAN PEaKIIMOHHON
MoBepXHOCTH. TeruioBbie A(P(EKThl XUMHUYECKUX PEAKIHM: 9K30- M OSHAOTEPMHUYECKUE
peakiuu. OOpaTumble peakiuu. XuMHYecKoe paBHoBecue. DakTopbl, BIUAIONINE Ha
COCTOSIHME XMMHYECKOTO paBHOBECHS (KOHLEHTpAIMsl PEareHTOB WM MPOAYKTOB PEaKIIuH,
naBieHue, remneparypa). [Ipunmun Jle [arense.

HpaKaneCRne 3aHATHSA

«BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XMMHUECKON peaKInm.

Pemienne mpakTHKO-OPHEHTUPOBAHHBIX 3aJaHU Ha aHamu3 (PAKTOPOB, BIMSIONIMX Ha
M3MEHEHUE CKOPOCTU XUMHUYECKOW peaklu. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peaKIuu
OT MPUCYTCTBUS KaTaln3aTopa Ha NPUMEPE PA3I0KEHUS MEPOKCUIA BOAOPOJIA C TOMOIIBIO
JUOKCHUJIa MapraHlla M Karajasbl. PenieHue NpakTUKO-OPUEHTHPOBAHHBIX 33JlaHUN Ha
npuMmeHenne npuHuuna Jle-Illatense 1 HaxO0XACHUA  HANpaBICHUS CMELICHUS
paBHOBECHS] XHMMHYECKOW peakluuh U aHaiu3 (PaKkTOpOB, BIMSIOMIMX HA CMEIIECHUE
XAMHYECKOTO PABHOBECHSI.

OK 01
OK 02
I1IK 2.2

Tema 1.7. PactBOpHI,
Teopus
ANEKTPOIIUTUIECKOU
JTUCCOITHAITUT u
HMOHHBIN OOMEH.

Coaep:xanue yue0HOro MaTepHaJia

PactBopbl. Bujibl pacTBOpPOB 1O COJEPIKAHHUIO PACTBOPCHHOTO BEIIECTBA. PacTBOPUMOCTE.
[TonsiTe o AuMcHepcHBIX cucTeMax. VICTHMHHBIE U KOJIOWIHBIE pacTBOphl. MaccoBast A0S
BemecTBa B pactBope. [loHstme o BomopomHoM mokaszarene (pH) pactBopa.
OnekTponauTnueckas auccornuanus. CuibHble M ciaOble AJIEKTPONUTHI, HEIIEKTPOIUTHI.
Peaxkiun nonnoro ooMmena.

JlabopaTopHbIe 3aHATHS

«IIpuroroBiieHnEe pacTBOPOBY.

[IpuroroBnenue pacTBOPOB 3aJaHHOM MAacCOBOM JI0JIEM pacTBOPEHHOIO  BELIECTBA,
IPOBE/IEHUE peaKIii HOHHOT0 0OMEHa, ONpe/ieJIeHNE CPeibl pACTBOPOB BEILECTB C MOMOIIBIO
YHHMBEPCAIbHOIO MHAMKATOpa (KUCias, HEWTpasibHas, LIeN0YHast). 3aJaHusl Ha COCTaBIIEHUE
VMOHHBIX peaklMi. Pemenne npakTHKo-OpMEHTUPOBAHHBIX PACYETHBIX 3aJJaHUM Ha PacTBOPSI,
HCIIOJIB3YCMbBIC B OBITOBOM U HpOI/ISBO)ICTBeHHOfI JCATCIBbHOCTH YCJIOBEKA.

OK 01
OK 02
OK 04
OK 07
[1IK 2.2

Konrtposabnasi pabora
1

CrpoeHue BelecTBa 1 XMMHUECKNE PEAKIUU (110 pasaeny 1).

Pa3nea 2. Heoprannueckasi XumMusl.

Tema 2.1. ®usuko-
XUMHYECKHE CBOMCTBa
HEOPraHUYECKUX

Conep:xanue yueOHOro MaTepuaJia

Mertamnel. [lonoxenne wmetamnoB B [lepuomudeckold cucTeMe XUMHUYECKHX DIIEMEHTOB.
OCO0OEHHOCTH CTPOEHUSI AJIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmue Qusnueckue

OK 01
OK 02
OK 04




BEILIECTB.

cBoiicTBa MeTa/uIoB. CIUTaBbl METAUIOB. DJIEKTPOXMMHUYECKUN PNl HANPSHKEHUH METaloB.
XUMHUYECKHUE CBOMCTBA BAXKHEMIIMX METAUIOB (HATPUM, Kajduil, KaJbI[Ud, MAarHuu,
ATIOMUHUM, IIUHK, XpOM, KeJe30, Melb) U UX coequHeHuil. OOime crnocoObl MONTy4eHUs
MeTayioB. [IpMeHeHre METaJIIIOB B OBITY M TEXHUKE.

Hewmeramnsl. [lonoxenune HemetaimioB B Ilepuonnueckoid cucreMe XMMUYECKHUX 3JIEMEHTOB
J.1. MeHpneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. DPU3MYECKUE CBOIMCTBA HEMETAJUIOB.
AmoTponusi HeMeTauloB (Ha TNpuUMepe Kuciopona, cepbl, ¢dochopa u yriepona).
XUMHYECKUE CBOMCTBA U MPUMEHEHHE BAXKHEHIINX HEMETAIOB (TaJIOT€HOB, CEpbl, a30Ta,
docdopa, yriepoaa U KpeMHHS) U UX COSAUHEHUHN (OKCHI0B, KUCIOPOACOAEPKAIIUX KUCIOT,
BOJIOPOJHBIX coeMHeHui). [I[puMenenrne BaXKHEUIIIMX HEMETAJUIOB U UX COCTMHEHUN.

XHWMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIISCTB  (OKCHIOB,
TUAPOKCHUIOB, KHUCJIOT, cojied u 1p.). ['eHeTmyeckas CBsI3b HEOPraHUYECKUX BEIIECTB,
MPUHAUICKANTUX K PAa3IMYHBIM Ki1accaMm. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB IPOCTHIX
BEIIIECTB, BOJOPOJAHBIX COCTMHEHUM, BHICIITMX OKCHJIOB U THAPOKCUJIOB.

IIpakTHyeckue 3aHATHS

«DU3UKO-XUMUYECKHE CBOMCTBA HEOPTaHUYECKHUX BEIIECTBY.

CocraBieHHe ypaBHEHUN XUMHUYECKMX PEAKIMM € Y4aCTHEM IHPOCTBIX M  CIOXKHBIX
HEOPraHWYECKUX BEUIECTB: METAJUIOB M HEMETAUIOB; OKCHUIOB META/UIOB, HEMETALUIOB H
aM(OTEPHBIX 3JIEMEHTOB; HEOPIrAHUYECKUX KUCIIOT, OCHOBAHUHN 1 aM()OTEPHBIX I'MJIPOKCHIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

PacuéTsl Macchl BelecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WM 00bEMY OJIHOTO M3 YYacTBYIOIIMX B PEAKIUH BELIECTB, pacuérbl Macchl (00bEMa,
KOJINYECTBA BEIIECTBA) MPOAYKTOB pEAKLMH, €CIM OJHO U3 BELIECTB HMMEET NPUMECH.
Pemienne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUK Ha CBOMCTBA, COCTaB, IOJYyYECHHE U
0e30macHOe  HCMOJIb30BAaHME BAKHEMIIMX  HEOPraHMYECKHUX BEIIECTB B  OBITY U
po(heCcCHOHATILHON IS TEIbHOCTH YEJIOBEKA.

[IK 2.2

Tema 2.2.
UNnentuduxarms
HEOPraHUYEeCKUX
BEILIECTB.

JlabopaTopHble 3aHATHS

«nerTudukamms HEOPraHUIECKUX BEIIECTBY.

Pemienne skcnepuMEHTaNbHBIX 3a/a4 110 XMMUYECKUM CBOMCTBAM METAJJIOB U HEMETAILJIOB,
M0 PAcCIlO3HABAHUIO W TOJYYCHHUIO COCIMHEHHN METAJJIOB M HEMETAJIOB (B3aMMOJICHCTBHE
TUAPOKCUAA AallIOMMHHUS C PAacTBOpaMHM KHUCIOT ®  Imenoueidt,). WnenTudukanus
HEOPTraHWYECKUX BEMIECTB C HCIOJb30BaHWEM WX (PU3UKO-XUMHUYECKHX CBOWCTB,
XapaKTepHBIX Ka4eCTBEHHBIX peakiuil. KadecTBeHHBIE peakiuu Ha cynb(dar-, kapboHAT- U
XJIOPUI-AaHUOHBI, HA KATUOHBI METAJIJIOB 1 KATHOH AaMMOHWSI.

OK 01
OK 02
OK 04

Konrtpoabnasi pabora

CBoiicTBa HEOpraHMYECKUX BEUIECTB (110 pasaeny 2).
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Pa3nea 3. Teopernuyeckue 0CHOBbI OPraHN4YeCKOH XUMHUH.

Tema 3.1.
Knaccudukanus,
CTpPOCHHUE H
HOMEHKJIATypa
OpraHUYECKUX

BEIIECTB.

Conep:kanue y4eOHOT0 MaTepuaJia

IIpenmer opraHnyeckol XUMHUHU: €€ BO3HMKHOBEHHE, Pa3BUTHUE W 3HAYEHUE B IOJYYECHUU
HOBBIX BEILECTB M MaTepuaaoB. Teopusi CTPOCHUS OPraHUYECKHX CcoeauHeHud A.M.
ByrnepoBa, e€ ocHoBHble mONOkeHUsA. CTPYKTypHBbIE (DOPMYIBI OPraHMYECKUX BEIECTB.
["'omounorus, nzomepus. XuMUYECKasi CBSI3b B OPraHMYE€CKUX COCIMHEHUSIX: KPaTHBIE CBA3H, G-
U T-CBS3H.

[IpencraBnenre o Kiaaccu(UKAIMU OpPraHUYECKHX BemecTB. HoMmMeHKIaTypa OpraHMYecKux
COCIMHEHUH (CHCTeMaThyecKas) W TPUBHAIbHBIC HA3BaHUSI BAXHEHIIMX MPEACTaBUTEICH
KJIACCOB OPTraHUYECKUX BEIIECTB.

IIpakTH4yeckue 3aHATHS

«HomeHkaTypa OpraHn4ecKux BEIIECTBY.

O3HakomiieHHEe C OOpa3llaMu OpraHMYECKMX BELIECTB M MaTepuajaMM Ha HUX OCHOBE,
MOJICTTMPOBAaHUE  MOJEKYJI  OpPraHMYeCKMX  BEIIECTB, HAOMIOAEHHWE U ONHCAHHE
JICMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHMYECKHX BEUIECTB IPH HAarpeBaHUU
(mnaBnenue, ooyrauBanue u ropeHne). CocTaBiIeHHE MOTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(GopMynT OpraHMYeCKHX BEIIECTB OTICIBbHBIX KIACCOB, HCIONB3Yys HMX Ha3BaHUSA IO
CHCTEMaTHYeCKOW W TPUBHAIBHOM HOMEHKIIAType (ITHJICH, alleTWJIeH, TJIMIEepUH, (eHou,
dopmanbaeru, yKCycHast KUCIIOTa, TIUIMH). PacueTs! npocreiiieit (opMysbsl OpraHndecKoi
MOJIEKYJIbI, UCXOJIs U3 AJIEMEHTHOro cocTana (B %).

OK 01

Pasnen 4. Yriesogopoasl.

(o)

Tema 4.1.
YrneBonopoasl U HX
MIPUPOIHBIE UCTOYHUKHU.

Conep:xanue yueOHOTo MaTepuaJia

[IpenenpHble YriieBOOPO/bI (AIKaHbBI): COCTaB U CTPOECHUE, TOMOJIOTHYECKUN psll. MeTaH u
3TaH: COCTaB, CTPOEHHE, (U3NYECKME U XMMHUYECKHE CBOWCTBA (pEakUuu 3aMelleHus |
TOpEHHs1), OJydYeHHE U IPUMEHEHHE.

HenpenenbHble yriieBo0pO bl (ATKEHBI, AIKAMEHbBI, aJIKHHBI).

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUECKUH psAll. DTUIEH U MPONUJIEH: COCTaB, CTPOEHUE,
bu3nYeckue M XUMHYECKHE CBOWCTBA (pEaKIUu THUIAPUPOBAHUS, TaJOTEHUPOBAHUS,
TUApATAINK, OKUCICHUS U TIOTUMEPU3AIINH ) TTOyYeHUE U IPUMEHEHHE.

Ankamuensl: Oyrtaawen-1,3 wu wmetwiOyraaueH-1,3, XUMHUYECKOE CTPOCHHE, CBOMCTBA
(peakuus momUMepHU3aIMK), TPUMEHEHHE (JUIsi CHHTE3a MPUPOJHOTO W CHUHTETHYECKOTO
KaydyKa U pe3uHbl).

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUA, TOMOJIOTUYECKHUI pAA. AI_ICTI/IJ'IGHZ COCTaB,

OK 01
OK 02
OK 04
K 2.2




XUMHYECKOe CTpOoeHHEe, (pU3Mueckre U XUMHYECKHE CBOICTBa (peakuuu THIPHUPOBAHUA,
raJOreHUPOBaHUs, THUApATAllMd TOPCHUS), TMOJYyYCHUE U NpUMEHEeHUE (HMCTOYHHK
BBICOKOTEMIIEPATYPHOT'O IJIAMEHH JIJIs1 CBAPKH U PE3KU METAJIIIOB).

ApomaTtrueckue yriieBoAopobl (apeHsl). beH3ou u Toiryoi: coctas, cTpoeHue, puznveckue u
XUMHYECKHE CBOWCTBA (pEaKkIMM TaJOrCHUPOBAHUS W HHUTPOBaHUS), TIOJIYYCHUE W
npuMeHeHne. TOKCHMYHOCTh apeHOB (BiMsHME O€H30Jla Ha OpraHW3M 4YelIOBEKa).
['eHeTHueCcKas CBS3b MEXK/TY YIIICBOJOPOIAMH, IIPUHAICIKAIIUME K Pa3TMYHBIM KJIACCAM.
[IpupoaHble MCTOYHUKU YTIEBOAOPOAOB. [IpupomHBIi ra3 M TOMyTHBIE HE(MTSHBIC Ta3bl.
Hedtp m e€ mnpoucxoxaeHue. CnocoObl mepepaboTku HedTH: TEeperoHka, KpPEeKUHT
(TepMHUYECKHA, KaTATUTHYCCKHIA ), TUpon3. [IpoayKTel mepepaboTku HeTH, NX TPUMCHEHUE
B MPOMBIIICHHOCTH
u B ObITy. KaMeHHBII yTroJib ¥ IPOAYKTHI €T0 IMepepadOTKH.

Tema 4.2. ®usuko-
XMMHYECKUE CBOMCTBa
yTIIEBOJIOPOOB.

JlabopaTopHble 3aHATHA

«CBOIICTBa YIII€BOLOPOIOBY.

TpuBuanpHass M MEXIyHApoOJHAas HOMEHKJIATypa, XHMHUYECKHE CBOWMCTBA, CIIOCOOBI
IIOJIy4eHUs yriieBoAopooB. [lonydyeHne 3TuneHa n u3ydeHue ero cBoicTs. MoaenupoBanue
MOJIGKYJI M XUMHYECKHUX TIPEBpAIllCHUH YIJICBOJOPOJOB (Ha NHpUMepe 3TaHa, STHICHA,
alleTHICHA U JIP.) ¥ TaJOrCHOIPOU3BO/HBIX.

OK 02
OK 04

Paznea S. Kucaopomoconepxaime opraHunyecKue coOeIMHeHU.

Tema 5.1. Couptsl
deHo.

Coaep:xanue yueOHOro MaTepHaJia

IIpenenbHbIe OMHOATOMHBIC CHHPTHI (METAHOJN M 3TaHON). CTPOCHHUE, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA (PEAKIMU ¢ aKTUBHBIMHU METaJUIaMU, TAJIOT€HOBOIOPOaMH, TOPEHHUE),
npuMeHeHne. BogopoaHbie ¢BsI3U MEXy MOJIEKYJIaMu ClIUPTOB. DU3NOIOIrMYECKOE IEUCTBUE
METaHOJIa U 3TAHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaroMHble COUPTHI  (3TWJICHTJIMKOJIL W TIHIEPUH). CTPOCHUE, (QHU3MUYECKHE U
XUMHUYECKHE CBOMCTBA (B3aUMOACHCTBHE CO MIETOYHBIMH METaJUIaMU, KaueCTBEHHAs PEaKIIHs
Ha MHOTOaTOMHBIC CHupThl). Duzmosormueckoe JCHCTBHE HA OPraHU3M YeJOBEKa.
[IpuMeHeHue runepruHa U 3TUIICHTJIMKOJIA.

®enon. CTpoeHHE MOJICKYJBI, (GU3NUECKUE U XUMUYECKHE CBOMCTBA ¢eHoma. TOKCHIHOCTH
denona, ero pusmonornveckoe AecTBUE Ha OpraHu3M uenoBeka. [Ipumenenue denona.

OK 01
OK 07

Tema 5.2. Anbaeruanl.
KapOoHOBBIE KHCITOTHI.
CrnoxHble 3(UpBHI.

Conep:xanue yueOHOTro MaTepuaJia

Anpaeruaipl U KeTOHBI ((popMallbIETrul, aneTalbIeru/l, aleToH): CTpoeHue, GU3NYECKUue U
XUMUYECKHE CBOMCTBA (PEaKIMM OKUCICHUS W BOCCTAHOBJICHHS, KaUeCTBEHHBIC PEAKINN),
MOJIy4YeHUE U IPUMEHEHHE.

OK 01
OK 02
OK 04




OOHOOCHOBHBIE TpeleNbHbIe KapOOHOBBIE KHUCIOTHI (MypaBbHHAs M YKCYCHAasi KHCIJIOTBI):
CTpoeHue, (U3MYEeCKHe W XHMHUYECKHE CBOMCTBa (OOIIME CBOMCTBAa KHCIOT, pPEaKUus
stepudukanmu), MoiaydeHue u npumMeHeHue. CTeapuHOBasi U OJEHMHOBAas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIINX KapOOHOBBIX KUCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble >QHUpBl KaK MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. ['MAPONM3 CIOXKHBIX 3(PUPOB.
Kupsl. ['maponus sxupos. [Ipumenenue xupoB. brosornyeckas posb )KUPOB

Tema 5.3. YriieBoObI.

Coaep:xanue yueOHOTo MaTepHaJia

VYrneBoabl: cocTaB, KiaccuuKalnus yrieBoJoB (MOHO-, TU- W Mojucaxapunsl). [moko3a —
NPOCTEUIINKA MOHOCAXapua: OCOOCHHOCTU CTPOEHUSI MOJIEKYIbI, (PU3MYECKHEe U XUMUYECKHE
CBOICTBa TIIIOKO3BI (B3aumoaeiicTBue ¢ ruapokcuaoM menu (II), okucieHne amMMHadYHBIM
pactBopoMm okcuaa cepebpa (I), BoccTaHoBieHue, OpPOKEHHE TIIOKO3bI), HAXOXKIECHUE B
IpHUpoJie, MPUMEHEHHE TIIIOKO3bI, OMOJOrHMYecKas poJib B JKM3HEAEATEILHOCTH OpraHu3Ma
yenoBeka. @orocunTe3. OpyKTo3a Kak U30MeEp TIIFOKO3BI.

Caxapoza — mpeAcTaBUTEIb AUCAXApUOB, THAPOIU3 CaXapo3bl, HAXOXKIECHUE B MPUPOJE U
[IPUMEHEHHUE.

[Tonucaxapuapl: Kpaxmall U LIEJUII0JI03a KaK MPUpOIHbIe moiauMepbl. CTpoeHue Kpaxmana u
[EJUTIONIO3bI, (U3MYECKHe M XMUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3, KadyeCTBEHHAs
pEaKIUs C HOAOM).

OK 01
OK 02
OK 04

Tema 5.4. ®usuko-
XMMHYECKHE CBOMCTBa
KHUCJIOPOI0COAEPKAIINX
OpraHUYECKUX
COEeIMHEHHMH.

HpaKTuqecm[e 3aHATHSA

«HoMeHKknaTypa KuciIopoIocoaepKaluX OpraHnueCKUX COEAUHEHUIN».

TpuBuanpHass M MEXIyHapoJHas HOMEHKJIATypa, XHMHUYECKHE CBOWMCTBA, CIIOCOOBI
MOJTyYeHUs] CIUPTOB U (PEHOJIOB, KApOOHOBBIX KHUCIOT U 3(UPOB, ajbJAECTHAOB U KETOHOB.
CocraBneHue cxeM peakiuil (B TOM YHCJE O TMPEAIOKEHHBIM IEMOYKaM IMpEeBpaIIeHHi),
XapakTEPU3YIOIINX  XMMUYECKHME  CBOWCTBA  KHUCIIOPOAOCOIEPKALIUX  OPraHUYECKHUX
COCTUHEHUN.

«Xumuueckue M (U3MYECKHE  CBOMCTBA  KUCIOPOAOCOAEP)KALIMX  OpPraHMYecKUX
COEZIMHEHUS.

[IpoBenenue, HaOMIOAEHHE W ONKCAHHME JIEMOHCTPAIMOHHBIX OIBITOB: TOpPEHHE CIUPTOB,
Ka4eCTBEHHbIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCIIeHHe dTaHoda okcuaom meau (I1)),
MHOTOaTOMHBIX CIOHUPTOB (B3auMoJeWCTBHE TiuuepuHa ¢ rtuapokcuaom weau (l1)),
aNbJeruioB (OKHUCIEHHE aMMHUAYHbIM pacTBOpoM okcuja cepedpa(l) m rugpokcunom menu
(1), B3aumopeiicTBHE KpaxMaiia ¢ HOJ0M), H3y4eHUE CBOWCTB PACTBOPA YKCYCHOW KUCIIOTHI.

OK 01
OK 02
OK 04

Pa3znen 6. A3orconepskaniue opranHnyeckre CoeJJMHEHHUs.

(op]

Tema 6.1. AwMuHBL \ Coaepxxanue yueOHOro MaTepuasa

OK 01




AMUHOKHUCIOTHI. belku. | AMUHBI: METHJIAMUH — IPOCTEHIINI MPEACTAaBUTENIb aMUHOB: COCTAB, XUMHUUYECKOE CTPOEHHUE, OK 02
¢du3nUecKkre 1 XMMUYECKHE CBOWCTBA, HAX0XK/ICHHE B TIPUPOJIE. OK 04
AMUHOKHUCIOTHI Kak aM(oTepHble OopraHudeckue coenarHeHus. Ou3nveckre U XUMHUYECKUE
CBOMCTBa aMHUHOKHCIIOT (Ha MpuMepe riauiuHa). buonornueckoe 3HaueHHE aMHHOKHCIOT.
IMenTuaer.
Benku kak mpupoaabie monuMmepsl. [lepBudHas, BTopuyHas ¥ TPETHYHASI CTPYKTypa OEIKOB.
XHMHYeCKHe CBOWCTBA OENIKOB: THAPOIIN3, JeHATYypallks, KaYeCTBEHHbIE PEaKIIMU Ha OEJIKH.
IIpakTHyecKue 3aHATHS 4
«CBoiicTBa a30TOCOJAEPKAIINX OPraHUUYECKUX COCAMHEHUI.
du3znueckue M XUMHUYECKHE CBOMCTBA aMUHOB (pEakIMU C KHCIOTaMU M TOpPEHHUS) U
AMUHOKHUCIOT (Ha mnpumepe ImnuHa). HabmiogeHue M onucaHue JAEMOHCTPALMOHHBIX
OMBITOB: JIEHATypalus OCIKOB MPU HArPEBaHUU, IIBETHBIC PEAKITUU OCIJIKOB.
Pa3nes 7. BbIcOKOMOJIEKYJISIPHBIE COEIMHEHUS. 4
Tema 7.1. IInactmaccsl. | [IpakTHYecKHEe 3aHATHS 2 OK 01
Kayuyku. Bonokna. «CuHTe3, aHaTu3 U KJIacCU(PHUKAIUS BEBICOKOMOJIEKYISIPHBIX COSTUHEHHI. OK 02
OCHOBHBIE TIOHSITUSI XUMHHU BBICOKOMOJICKYJISIPHBIX COEIUHEHUN: MOHOMEp, TOJUMED, OK 04
CTPYKTYpHOE 3BEHO, CTEINEeHb MOJIMMEpPHU3aLUU, CPelHsAs MoJeKynsapHas macca. OCHOBHBIE [IK 2.2
METO/Jbl ~ CHHTE3a  BBICOKOMOJICKYJIIPHBIX  COCQUHEHUH  —  TOJUMEpHU3alus |
MOJIMKOHCHCAIINS.
O3HakoMmiIeHHE ¢ 00pa3liaMy TPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyIyKOB!
MJIACTMACCHI (MTOMUATHIICH, TTOTUIPONIIICH, TOTUBUHIIXIOPHI, TIOTUCTHPOI); HATypaIbHBIN
U CHHTETHYECKHE Kayuyyku (OyTaaueHOBBIM, XJIOPOMPEHOBBI U W3OMPEHOBBIN); BOJOKHA
(HaTypanmbHbIe (XJIOMOK, IIEPCTh, INENK), MUCKYCCTBEHHBIC (AlleTaTHOE BOJOKHO, BHCKO3a),
CHHTETHYECKHE (KAalpOH M JIaBCaH).
Kourpoabnast paéora|CTpyKTypa 1 CBOWCTBAa OpPraHMYECKUX BellecTB (110 pa3zaenam 3-7). 2
3
IIpodeccnonanbHO OPUEHTHPOBAHHOE COJepPKaAHNE (COMePKAHUE TPUKJIATHOTO MOAYJIs1) 6
Pa3nen 8. Xumus B ObITY M IPOU3BOJACTBEHHOI 1eSITEIbHOCTH Y€J10BEKA 6 OK 01
Tema 8.1. Xumnueckne|Conep:kanue yueOHOro MarepuaJia 2 OK 02
TEXHOJIOTHH B| [IpaBuia SKOJIOTHYECKH 11€71ecO000pa3HOro MOBEJACHHS B OBITY M TPYJOBOU JCSITENLHOCTH B OK 04
HIOBCETHEBHOM M| eIsIX COXpaHEHHs CBOErOo 3J0POBbA M OKDYKAIOMIEH NPUPOIHON Cpeibl, OMacHOCTh OK 07
npogeccuoHaIbHON BO3JICHCTBUS HA JKUBBIE OPTraHU3MBl OPraHUYECKHX BEIIECTB OTACIBHBIX KJIACCOB 1K 2.2
NEeSATeTbHOCTH (YrJIeBOIOpPOIBI, CIUPTHI, (PEHOIBI, XJIOPOPTAaHUUECKHE MPOU3BOAHBIC, ABICTHABI U Ap.),
YeJoBeKa. MOKa3aTelb NPeeabHO TONYCTUMOW KOHIIEHTPALUH U €T0 UCTIOJIb30BAHME.




Ponp xuMun B 00eCTieYeHUHU SKOJOTUYECKOW, SHEPTeTHUYECKOW W MUIIEBOM OE30MacHOCTH,
Pa3BUTUU MEIMIIMHBI, CO3JaHUU HOBBIX MarepuajoB (B 3aBUCHUMOCTH OT BHJA
Mpo)eCCHOHAIBHON ~ ACSATEIIPHOCTH), HOBBIX HCTOYHHUKOB SHEPruM (aabTepHATUBHBIC
UCTOYHHUKHU 3Hepruu). [loHATHE O HaydyHBIX METOJAaX IMO3HAHMS BEIIECTB U XUMHUYECKUX
peakumii. [Ipeacrapnenus o0 0oOmMMX HAYYHBIX MPHUHIMIAX MPOMBIIUICHHOTO TOJYYCHHS
BOKHEUIIMX BEHIECTB (Ha MpUMEpax MPOU3BOJICTBA aMMHAKa, CEPHOU KUCIIOThI, METAHOA).
XuMHST W 3I0POBbE YEJIOBEKAa: TMpaBWiIa OE30MaCHOTO MCIOJIb30BAaHUS JIEKApPCTBEHHBIX
npenapaToB, ObITOBOM XMMHH B MIOBCEHEBHOMN KH3HMU.

IIpakTnyeckue 3ansaTus

«[IpuMeHeHNe XUMUYECKIX BEIICCTB U TEXHOJIOTUN C y4eToM Oyayriei mpodeccnoHambHOMI
JESTEIIbHOCTH.

Pemienne keiic-3amad 1Mo TeMaM: MHUIIEBBIE MPOJIYKTHI, OCHOBBI PAllMOHAJIBLHOTO MUTAHUS,
Ba)XHEHIIINE CTPOUTENIbHbIE M KOHCTPYKIIMOHHBIE MaTepHallbl, CEIbCKOXO3SIiCTBEHHOE
MIPOU3BOJICTBO, KPACKH, CTEKIIO, KepaMUKa, MaTepuaibl JJIs 3JIEKTPOHUKH, HAHOMATEPHAIbI,
TEKCTUJIbHBIE BOJIOKHA, MCTOYHUKU HSHEPTUH, OpPraHWYecKue M MHUHEpalbHbIE yI0OpeHus,
JIEKApCTBEHHBIE W KOCMETHYECKHME IIpemnaparbl, ObITOBas XHUMHS, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

3ammra: IlpencraBnenue pe3yabTaTOB pemIeHHs Kelc-3a1ad B (GopMe MHUHH-TOKIAAA
(TomyckaeTcsl UCMIONB30BaHUE TpaUUeCKUX U MPE3CHTAIMOHHBIX MAaTEPHUAJIOB) .

CamocrosiTesibHas padoTa

IIpomexyTouyHas aTrecTanys MO JUCHUILINHE (1M depeHINPOBAHHBIN 3a4eT)

Bcero
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INPUMEPHBIE TEMbI UHANBUIYAJIBHBIX ITPOEKTOB
no gucuumaune BJ1.09 Xumust

1. BuoTexHoIOTUs U TEHHAsA UHXKEHEPHS - TeXHOJorun X X1 Beka.

2. HaHOTEXHOOTHS KaKk TPUOPUTETHOE HAIIPABIICHUE PA3BUTHUSL HAYKH U MPOU3BOACTBA
B Poccutickon denepanuu.

3. CoBpemeHHbIE METOIBI 00€33apaKUBAHUS BOJIBI.

4. Annotponusi METaJJIOB.

5. XKuzup u gesareapHocts /.M. Menaeneena.

6. «Ilepuonnyeckomy 3akoHy Oy/Tyliee HE TPO3UT Pa3pPYILICHUEM. . >

7. Cunres 114-ro anemenTa - TpuyM@p poCCHICKUX (PU3UKOB-SIAECPIIUKOB.

8. M3otomsl Bogopoa.

9. Ucnonb3oBaHue paiMOAKTUBHBIX U30TONOB B TEXHUYECKUX LIETISAX.

10. PEHTreHOBCKOE M3IyYEHUE U €r0 UCIIOJIB30BAHUE B TEXHUKE U MEULMHE.

11. [ma3ma - 4eTBEPTOE COCTOSHUE BEILIECTBA.

12. AMop@dHbIie BeliecTBa B MPUPOJIE, TEXHUKE, OBITY.

13. OxpaHa okpy’Karolen cpeapl OT XUMHYECKOI0 3arps3HeHus. KoimuecTBeHHbIE
XapaKTEPUCTHKY 3arPsI3HEHUSI OKPYKAOLIEH CpeJIbl.

14. [IpumeHeHne TBEPIOTO U ra3000pa3Horo okcuzaa yriaepoaa (IV).

15. 3ammTa 030HOBOTO 3KpaHa OT XUMHUYECKOTO 3arpsI3HCHHUS.

16. TI'pybGoaucnepcHble CHUCTEMbI, HUX KilacCU(PUKaMs U UCIOJb30BaHUE B
PO ECCUOHATIBHOM IESITEIbHOCTH.

17. KocmeTnueckue remnu.

18. [IpumeHeHne CyCIIEeH3UI U SMYJILCUN B CTPOUTEIILCTBE.

19. Munepaiibl 1 rOpHbIE TOPOIbI KAK OCHOBA JTUTOCQEPHI.

20. PactBopsI BOKpyT Hac. THIbl pacTBOPOB.

21. Bojia kak peareHt u cpejia Juisi XMMUYECKOTro Ipoliecca.

22. XKuzHb u aesrenbHocTh C. AppeHuyca.

23. Bkiaa OT€4EeCTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH JIEKTPOJIUTHYECKON
JTUCCOLIMALINH.

24. YcTpaHeHHe )KECTKOCTH BOJbI HAa POMBIIIEHHBIX TPEANPUATHSIX.

25. CepHas KHCJIOTa — «XJI€0 XUMHUYECKON TIPOMBIIIIIEHHOCTH.

26. Ucnionb30BaHME MUHEPAIBHBIX KUCIOT HA MPEANPUATUIX PA3TUIHOTO MPOPUIIS.
27. OKCHJIBI ¥ COJIM KaK CTPOUTEIIbHBIE MATEPUAJIBI.

28. Uctopus rurca.

29. IloBapeHHas COJIb KAK XUMUYECKOE ChIPBE.

30. MHOronMkui kKapOOHAT KaJbLIMs: B IPUPO/IE, B IPOMBILIJIEHHOCTH, B OBITY.

31. Peakiuu ropeHusi Ha MPOU3BOJICTBE U B OBITY.

32. BupTyailbHOE€ MOJEIMPOBAHNE XMMHUECKUX ITPOLIECCOB.

33. DNeKTpoJin3 PACTBOPOB IEKTPOJIUTOB.

34. DneKTpoJin3 pacIiiaBOB dJIEKTPOJIUTOB.

35. IlpakTtuyeckoe NpUMEHEHHE BJEKTpoiH3a: paduHUPOBAHUE, TaIbBAHOIUIACTUKA,
raJIbBaHOCTETUSl.

36. Uctopus nonaydeHus: ¥ Npou3BOJICTBA AITFOMUHMUSL.

37. DNeKTpOIUTUUECKOE MOTyueHre U padhUHUPOBAHUE ME/IH.

38. XKuznb u gesrenbHOCTh I'. [[9BH.



39. Ponp MeTa/ioB B MCTOPUU YEJIOBEUECKON IUBWIM3ALUU. VICTOpHs OTEUEeCTBEHHON
yepHoi MeTauryprud. COBpeMEHHOE METAUTypruyecKoe IPOU3BOICTBO.

40. HMcropuss OTEUYECTBEHHOW LBETHOW METAJUIypruu. Posib METajuioB M CIUIABOB B
HAy4HO- TEXHUYECKOM IIporpecce.

41. Koppo3ust METAJUIOB U CIIOCOOBI 3aIIUThI OT KOPPO3HH.

42. IneptHble UK 01aropoaHbIE rasbl.

43. Poxxnaronye coiau — TrajloreHsl.

44. Victopus MIBEACKON CIIUYKH.

45. Uctopusi BOSHUKHOBEHHSI M PA3BUTHSI OPraHUYECKON XUMUMU.

46. Xuznb u nearenpHocth A.M. Bytneposa.

47. Butanusm H ero Kpax.

48. Posib OTEYECTBEHHBIX YUEHBIX B CTAHOBJICHHH U PAa3BUTHUH MUPOBOW OpraHUYECKON
XUMUH.

49. CoBpeMEeHHBIE NPEJICTABIICHUS O TEOPUU XUMHUYECKOTO CTPOCHHUS.

50. DKOJIOrMYeCKUEe acCleKThl UCIIOJIb30BAHUS YIIEBOAOPOIHOTO CHIPHS.

51. DkoHOMHYECKHE ACTIEKTHI MEXKIYHAPOIHOTO COTPYAHUYECTBA IO MCIOJIB30BAHUIO
YIJIEBOAOPOIHOIO CHIPHS.

52. Hctopusi OTKpHITHUS W pa3pabOTKU Ta30BbIX U HEPTSIHBIX MECTOPOXKICHUM B
Poccutickon ®enepanuu.

53. Xumus yriaeBoAOpPOIHOTO ChIpbsl U MOsi Oy Ty1ast mpodeccus.

54. YrneBonopoaHOE TOIUIMBO, €TO BUAbI M Ha3HAYCHHUE.

55. CuHTeTnYeCKHE KaydyyKu: UCTOPHUSI, MHOTOOOpa3ue U MEepCIeKTUBBI.

56. Pe3nHOTEXHUYECKOE MTPOU3BOJICTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IPOrPECCE.
57. CBapOo4YHOE MPOU3BOJICTBO U POJIb XUMHUHU YIIIEBOJIOPOAOB B HEM.

58. Hedtb u ee TpaHCIOPTUPOBKA KaK OCHOBA B3aWMOBBITOJHOTO MEXIYHApOIHOTO
COTPYIHHYECTBA.



4. YCJIOBUSA PEAJIM3AIIMY YYEBHOM JUCIIUITIJIMHBI
4.1. MatepuaJbHO-TEXHUYECKOE o0ecnevyeHne y4eOHoi JUCHUIJINHbBI

KaOouner xumun

KommiekT Mebesn 11t yueOHOTo mpouecca.

MyabTuMeauiiHOe 000pyJ0BaHUE: TIEPCOHAIBHBIA KOMIbIOTEp -  lmT.
(mponeccop IntelPenti-umE2140/512Mb/160Gb/CR/DVD+RW).

IIporpammuoe obecneyenue: Microsoft Access (mumensust NelM123460);
Microsoft Office Standard (mumensus Ne66059532 OPEN  96044930ZZE1711);
Microsoft Project Professional (sumiensus NeIM123460); Microsoft Visio Professional
(muamersust - NeIM123460);  Microsoft  Visual Studio  Enter-prise  (ymmensus
NeIM123460); Microsoft Windows Enterprise (nmumensust NeIM123460); Arent Dr.Web
(mamer3ust Ne QS34-HC7C-SD53-K5L2)komiiekt TAPAHT—Macrep  (nunieH3us
Ne12-40272-000898); komriekt I1O mms perieHWss OCHOBHBIX ITOJIB30BATECIbCKHX
3ama4d (cBoOomHo pacmp. [10); cipaBouynas npaBoBas cucteMa «Koncynbrant Ilmrocy
(xoHTpakT Ne2025 CB_2 ot 04.12.2024 r).

CpeacrBa o0y4yeHHsi: KOMIUIEKT pa3aTOYHOIO MaTepuasa, TaOIHUIlbl U IJIaKaThl
10 XUMHUHU, CTeH]] Ta0-1uia MenaeneeBa; Ha0Op MPE3CHTALINM 110 pa3jesiaM XUMHUHU.

YueOHas adoparopusi

KommuiekT medesn 11 yueOHOro nmpouecca.

MyabTumenuiiHoe 000pya0BaHHe: TPOCKTOP MyJiIbTUMenHiHbIM Sanyo PLC-
XD 2600, nepenocHoit HoytOoyk Easynote TE 11 HC.

IIporpammuoe obGecneuenue: Microsoft Access (muensuss NelM123460);
Microsoft Office Standard (mmuensus Ne66059532 OPEN 96044930ZZE1711);
Microsoft Project Professional (munensust NeIM123460); Microsoft Visio Professional
(mumen3ust NelM123460); Microsoft Visual Studio Enterprise (smutiensus NelM123460);
Microsoft Windows Enterprise (yiuniensust NeIM123460); Arentr Dr.Web (munensust No
QS34-HC7C-SD53-K5L2)xommiekt ['APAHT-Macrep (numensust  Nel2-40272—
000898); xommuiekT 1O st peeHrss OCHOBHBIX IMOJIB30BATEIBCKUX 3a/1a4u (CBOOOIHO
pactp. IIO); cmpaBounas mnpaBoBas cuctema «KoHcynbranT IDmroc» (KOHTpakT
Ne2025 CB 2 ot 04.12.2024 ).

CpeacrBa o0yuyeHusi: BBITSDKHOM 1mikad, mkad Il XUM. TOCYIbI, CTOJbI
7a00paTOpHbIE C MOJKaMH JJIi XMM. PEAKTUBOB, CTOJbI C JJAOOPATOPHBIMH TOJKAMH,
mKad I8 XMM. PEaKTHBOB, BBIIPSAMUTENL JJeK-Tpuueckoro Toka B-OIIE/,
ANEKTPUYECKUE TUIMTKH, OaHs BOJSHAs, XUMHUYECKas IOCYyla, PEaKTUBBI, MeEIIaiKa
MarHuTHasl.

Y4eOHO-HCCIeI0BATEIbCKAA J12A00PATOPUS — H3MEPUTEIbHAs

KommiekT Mebesn a1t yueOHOro mpouecca.

CpeacrBa oOyueHusi: Bechl dJekTpoHHbIe aHanmuThueckue AF - R 220 CE
VIBRA;  maGopatopHblii  OHO-pEakTOpPHBIA  KOMIUIEKC  JIJII  YCKOPEHHOTO
KOMITOCTUPOBAHUS U MEepepadOTKH; JIaMIla ¢ MOJbIM KatogoM Ha AG; naMma ¢ MoJibIM
karogoM Ha AL; meus mydensHas MUMII-17Y3; npubop pH 150 M; mpubop pH
150M; pH-metp/uonomep UIJI-113; cronsl mabopatopHbie, CTOJIBI XUMUYECKHE.



4.2. UudopmannoHHoe odecnevyeHne y4eOHOM JUCUUIIINHbBI

OcHoBHas u JOINOJHHUTCIIbHA JTUTCpaTypa

Ne
n/n

Crucok UCIOIB3yeMOi TUTEPATYPHI (neuammusie U30anus,
INLEKMPOHHBLE UBOAHUSL 3 NOCIEOHUE S iem)

KomnuectBo
9K3EMILISPOB, UMEIOIIUXCS B
OMOJIMOTEKE, WK CChIJIKA Ha

2OBC

OCHOBHAZ JIUTEPATYPA

Epemun, B.B., Ky3bmenko, H.E., Tepeuun, B.1. [u ap.]
Xumust: 10-# kmacc: yriayOnEéHHBIN ypOBeHb: YIEOHUK /; MO
penakuueit B.B. Jlyauna. — 12-e uzn., crep. — Mockaa:
IIpoceemienue, 2025. — 446 ¢. — ISBN 978-5-09-120709-
5.—  Tekct: »anextpoHHslii /  JlaHb:  2JIEKTPOHHO-
OubIMoTeYHas cucTema. — URL:
https://e.lanbook.com/book/497798  (mata  oOparieHus:
12.05.2026). — Pexwum jgocryma: I aBTOPHU3.
M0JIb30BaTEIICH.

AIIEKTPOHHBIN pecypc

Epemun, B.B., Ky3bmenko, H.E., /lpo3nos, A.A., JIyHuH,
B.B. Xumus: 11-ii knacc: yrinyOnéHHBIN ypoOBEHb: YUeOHUK /;
nox penaknmeir B.B. Jlynmna. — 12-e wusm., crep. —
Mocksa: [Ipocsemenue, 2025. — 478 ¢. — ISBN 978-5-09-
120710-1. — Texct: »nexkTpoHHBIH / JlaHb: 3IEKTPOHHO-
OubIMoTeYHAS cucrema. — URL:
https://e.lanbook.com/book/497804  (mata  oOparmieHuS:
12.05.2026). — Pexum jJocTyma: Ui aBTOPH3.
M0JIb30BATEIIEH.

JJIEKTPOHHBIN PeECypC

JOIIOJIHUTEJIbHAS JIMTEPATYPA

Yyebuuku, yueOHbIe TOCOOUS

I'a6puensin, O.C. Xumus: 11-i kmacc: 6a30BbIif YpOBEHbB:
yuebHuk / O.C. I'abpuensu, U.I'. Octpoymos, C.A. Cnaakos.
— 7-e u3n., crep. — Mocksa: [Ipocsemienue, 2025. — 127
c. — ISBN 978-5-09-120191-8. — Tekcr: anekTpoHHbIH //

Jlanp: oSnekTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/497801 (mara  oOpameHus:
12.05.2026). — Pexum jgocTtyma: JUii  aBTOPH3.

MOJIL30BaTENEH.

AJIEKTPOHHBINA pecypc




5. KOHTPOJIb W OIEHKA PE3YJbTATOB OCBOEHHUS YUYEBHOM
JUCHUITJIINHBI

KoHTpons u  oOLEHKa pe3ylbTaToB  OCBOCHHMSA  y4eOHOW  AMCUUIUIMHBI
OCYILIECTBIISIETCSl TpernojaBareieM B (opMe TEKYIIero KOHTPOJIS YCIEBAeMOCTH HU
MPOMEKYTOUHON aTTECTAIUH.

[IpomexxyTouHasi aTrTecTalusi MUMEET UENbI0 ONPENSIUTh CTENEeHb JIOCTHKCHHUS
3alJaHUPOBAHHBIX PE3yJbTATOB OOyUYEHHUS MO JUCIHHUIUIMHE 3a TMEepUOJl OOYUCHHS.
dopma MpoMeKyTOUHOHN aTTecTaluu - TuddepeHIInpOBaHHBIN 3a4eT.

Texymuit KOHTPOJIb YCHEBAEMOCTH OCYIIECTBISIETCS B TPOIECCE TMPOBEACHUS
MPAKTUUECKUX 3aHIATUN, OOECIeYMBACT OILICHWBAHHWE XOJla OCBOCHHUS JUCIUIUIMHBI.

@OpMBI TEKYILIETO KOHTPOJS YCHEBAEMOCTH: mecmuposanue, YCmublil Onpoc, O0KLao,
BbINOIHEHUE U 3AUUMA 00YYAIOUWUMUC UHOUBUOYATLHBIX 3A0AHUL, NPOEKMO8, UCCIe008aHULL U Op.

Ne HanmenoBanue Temsl PesynbTarel 00y4eHus mo @OpMBI KOHTPOJIA
(paznmena) JTUCLIUATIIINHE
1. | Pa3men 1. TeopeTnueckue OCHOBBI OK 01 TectupoBanue
XUMHH OK 02 VYerHbll onpoc
OK 04 Pemenue pacu€THpix 3a1au
OK 07 HaOmronenue 3a xomoMm
K 2.2 BBIIIOJIHEHHUSI IPAKTUKO-

OpPUEHTUPOBAHHBIX 33JaHUN
[IpencraBnenue pe3yabTaToB
MPAKTHYECKUX U
1a00paTOPHBIX pabOT
[IpoBeneHne XUMHUYIECKOTO
IKCIIEPUMEHTA

BrinmonHeHne KOHTPOIBHBIX
pabor 1o pazaenam
JUCIUTLTAHBI

Or1eHKa caMOCTOSATETHEHO
BBITMIOJTHEHHBIX 3a/IaHUH
3amura peneHus Kerc-3aaaq
(c yaerom Oymyteit
npodecCuoHaNTbHON
JeATEIbHOCTH)

BrimosHenue 3amanmit
MIPOMEXYTOYHOU aTTecTaluu

2. | Pa3nen 2. Heoprannueckasi Xumus OK 01 TectupoBanue
OK 02 YcerHblit onpoc
OK 04 Pemrenne pacu€THbIX 3a1a4
[IK 2.2 Habmtonenue 3a xo1om

BBITIOJTHEHUS PAKTUKO-
OPUEHTUPOBAHHBIX 3aJJaHUN
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX U
71a00paTOPHBIX pabOT
[IpoBeneHne XMUMUYECKOTO
9KCIEPUMEHTA

BrinonHeHue KOHTPOJIBHBIX
pabort 1o pazaenam




JHCIATUTHHEI

O1eHKa CaMOCTOSATEIHLHO
BBINOJIHEHHBIX 3aJaHUH
3amura pemeHus Kenc-3aaad
(c yuetom Oymymiei
npodeccrnoHaIbHOM
JESATEeTLHOCTH)

Brimonnenune 3amanuit
MIPOMEKYTOUYHOHN aTTECTaIluU

Paznen 3. Teoperuueckue OCHOBBI
OpPTraHUYeCKON XUMHHU

OK 01

TectupoBanue

VYcerHblii onpoc

Pewenne pacu€THbIX 3a1a4
Habmonenue 3a xoqom
BBITIOJTHEHUS TIPAKTHKO-
OpPUEHTUPOBAHHBIX 33JaHUN
[IpencraBnenue pe3yabTaToB
MPAKTHYECKUX U
n1abopaTopHBIX paboT
[IpoBeneHne XUMHUYECKOTO
HKCIEPUMEHTA

BrinonHeHne KOHTPOIBHBIX
pabor 1o pazaenam
JTUCIUTLTAHBI

OneHka caMoCTOSITENILHO
BBITMIOJTHEHHBIX 3a/IaHUHN
3amura peneHus Kerc-3amaaq
(c yuetom Oynymieit
npodecCuoHaNTbHON
NESITENIbHOCTH)

Brimonnenune 3amanuit
POMEKYTOUYHOM aTTECTAINH

Paznen 4. YraneBogopoasl

OK 01
OK 02
OK 04
[IK 2.2

TectupoBanue

YceTHBII onpoc

Pemrenne pacu€THbIX 3a1a4
Habmonenue 3a xoaom
BBITIOJTHEHUS TIPAKTUKO-
OPUEHTUPOBAHHBIX 3a1AHUM
[IpencraBnenue pe3yabpTaToB
MPaKTUYECKUX U
1a00paTOPHBIX paboT
[IpoBeaeHne XMMHUUECKOTO
IKCTIEPUMEHTA

Brinonnenue KOHTPOIBHBIX
pabor 1o paszaenam
JTUCHUTUTUHBI

OneHka caMOCTOSATENIBHO
BBITTOJIHEHHBIX 33JIaHUM
3anuTa peneHus Kernc-3aaaqy
(c yuetom Oynymieit
npodecCuoHaATbHON
JeSTETbHOCTH)

BrimosHenue 3amanmit
IIPOMEKYTOUYHOM aTTECTALNU




Paznen 5. Kucnopomoconepxaiue
OpraHUYeCcKUe COCAMHEHUS

OK 01
OK 02
OK 04
OK 07

TectupoBanue

YceTHBIT onpoc

Pewenne pacu€tHbIx 3a1a4
Habmronenue 3a xoqom
BBIIIOJIHEHHUSI IPAKTUKO-
OPUEHTUPOBAHHBIX 3aIaHUI
[IpencraBnenue pe3yabTaToB
MPAKTUYECKUX U
71a00paTOPHBIX paboT
[IpoBeneHne XUMUYECKOTO
JKCIIEpPUMEHTA

Brinonnenue KOHTPOIbHBIX
paboT no pazzaenam
JUCHUTUTUHBI

OueHka caMOCTOSATEIbHO
BBITIOJIHCHHBIX 3aJaHUHN
3amnuTa peneHus Kernc-3aaady
(c yuetom Oynymreit
npodeccuoHanbHOM
JESITEIBHOCTH )

Brinmonnenue 3aganuit
MIPOMEKYTOUHOMN aTTECTaIlluu

Paznen 6. A3oTcoaepxariue
OpraHUYECKUE COCAMHEHUS

OK 01
OK 02
OK 04

TectupoBanue

YceTHBI onpoc

Pemenue pacu€THbix 3a1a4
Habmonenue 3a xoqom
BBITIOJIHEHHSI IPAKTUKO-
OpPUEHTUPOBAHHBIX 3aJaHUN
[IpencraBienue pe3yibTaToB
MPaKTUYECKUX U
71a00paTOpHBIX PaboT
[IpoBeneHne XMMUYECKOTO
JKCIIEPUMEHTA

BoinonHeHne KOHTPOJIBHBIX
paboT o pasnenam
JUCIUIIAHBI

Onenka caMOoCTOSITEILHO
BBITIOJTHEHHBIX 33JaHUI
3amuTa pemieHus Keic-3anaqy
(c yuerom Oynymeit
npodeccroHanbHOM
NESITEIbHOCTH)

Brinonnenue 3amanui
ITPOMEXYTOYHOM aTTecTaluu

Pasgen 7. BpicOKOMOIEKYISpPHBIE
COCIMHEHMS

OK 01
OK 02
OK 04
K 2.2

TectupoBanue

VYeTHbI onpoc

Pewrenne pacu€THbIX 3a1a4
HaOmronenune 3a xomom
BBIIIOJIHEHUS IPAKTUKO-
OpPUEHTUPOBAHHBIX 3aJaHUN
IIpencrasneHue pe3ybTaToB
IIPAKTUYECKUX U
71a00paTOPHBIX PaboOT




[IpoBenenne XuMHUYECKOTO
JKCIIEPUMEHTA

BrInosiHeHHE KOHTPOJIBHBIX
paboT 1o pazaenam
JIACIIUILTHHBI

O1eHKa CaMOCTOSATEIIHLHO
BBITTOJTHEHHBIX 3aIaHui
3amura pemeHus Kenc-3aaau
(c yueTom Oymymieit
npodeccrnoHaIbHOM
JESATEeTLHOCTH)

Brimonnenune 3amanuit
IIPOMEKYTOYHOM aTTECTAIIMH

Pazmen 8. Xumus B ObITYy U

HpOI/ISBO,I[CTBeHHOﬁ
YCJIO0BCKa

ACATCIBbHOCTH

OK 01
OK 02
OK 04
OK 07
K 2.2

TectupoBanue

VYerHbIl onpoc

Pemenne pacu€THbIX 3a1a4
Habmonenue 3a xoqom
BBITIOJTHCHHUS PAKTUKO-
OpPUEHTUPOBAHHBIX 33JaHUN
[IpencraBnenue pe3yabTaToB
MPAKTHYECKUX U
n1abopaTopHEIX paboT
[IpoBeneHne XUMHUYECKOTO
9KCIEPUMEHTA

BrinonHeHne KOHTPOIBHBIX
pabor 1o pazaenam
JUCIUTLTAHBI

OneHka caMOCTOSITENTLHO
BBITMIOJTHEHHBIX 3a/IaHUH
3amura peneHus Kerc-3aaaq
(c yuetom Oynymieit
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PesynbraThl cpaun audepeHuupoBaHHOTO 3a4eTa OIEHUBAIOTCS M0 IIKalle
«OTIIMYHOY», «XOPOLIO», «YJIOBJIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBLHO.

OneHka «3a4TE€HO» BBICTABJISETCS OOydYaromIeMycsl, KOTOPbIA HMMEET 3HaHUs
OCHOBHOTO MaTe€pHala, MNpPOSBISET YMEHHE JOTMYHO €ro H3jaraTb, XOTS MOXKET
JNOMYCKaTb HETOYHOCTH B M3JIOKEHUH MATEpHAIa, HEIOCTATOYHO MPABHUIIbHBIC
(GOpMYIUPOBKH; YMEET B IIEJIOM MPUMEHSTH IMOJYYEHHBbIC 3HAHMS MPHU BBINOJTHEHUU
TUMOBBIX MPAKTUYECKUX PadOT, XOTS MOXKET HCHBITBIBATh 3aTPYyAHEHUS MPHU HX
BBINOJIHEHUH.

OreHKa «OTIUYHO» BBICTABIISACTCS O0YYAIOIIEMYCS, KOTOPBIM TIIyOOKO M MPOYHO
YCBOWJI HPOTPAMMHBIA MaTE€pUAll, MPOSBISECT 3HAHUE OCHOBHOM W JIOMOJHHUTEIBLHOU
JIATEPATYPbI, TPAMOTHO, JIOTUYECKH CTPOMHO M apryMEHTHUPOBAHO M3JIAraeT Marepual,
JaeT MCYEPIBIBAIOIINE OTBETHl HA MOCTABICHHBIE BONPOCHl. B oTBere TECHO
YBSI3bIBACTCS TEOPHUSL C NPAKTUKOM, MPU STOM OOydarouuics He 3aTPYyIHSIETCS C
OTBETOM IMpPU BUJOU3MEHEHUU 3a/laHUs, CBOOOJHO CHPABISIETCS C MPAKTUYECKUMU
3aJJaHUSIMU.

OneHka  «XOpOIIO»  BBICTABISIETCS  OOyYarolmeMmycsi, TBEpPAO  3HAIOIIEMY
[IPOrPaMMHBIM MaTE€pUall, KOTOPBIM H3JaraeT €ro IrpaMOTHO W MO CYILIECTBY, HE
JOIIYCKAeT CYIIECTBEHHBIX HETOYHOCTEM B OTBETE HA BONPOC, NMPABUIIBHO IPUMEHSET
TEOPETUYECKUE IIOJOKEHUS NPU PELICHUH NPAKTUYECKUX BOIPOCOB M 3aJad, HE
WCTIBITHIBAET 3aTPYAHECHUIN C OTBETAMU Ha BOIPOCHL.

OneHka «yJIOBJIETBOPUTEIIBHO» BBICTABISACTCS OOyYaroleMycs, KOTOPBI HMeeT
3HaHUSA TOJIBKO OCHOBHOTO MaTepuana, HO HE YCBOWJI €ro JeTajeH, JOIyCKaeT
HETOYHOCTH, HEJIOCTAaTOYHO MpPaBUJIbHBIE (POPMYJIUPOBKHU, HCHBITHIBACT 3aTPYIHEHUS
P BBITIOJTHEHUHU MPAKTUYECKUX PadOoT.

OneHKa «HEYAOBJICTBOPUTEILHO» BBICTABISETCS OOy4YarolmeMycs, KOTOpPbIA He
3HAET 3HAYUTEIBHOW YacTH MPOrpaMMHOTO MaTepuaya, JONMYCKAET CYIIECTBEHHBIC
OIMUOKHA, HEYBEPEHHO, C OOJBIIMMH 3aTPYJAHCHUSMHU BBINOJIHSIET MPAKTUUECKUE
paboTHI.



JlonosiHeHUs1 ¥ MI3MEHEHNsI K pado4eid mporpaMMe HA y4eOHBIH 1o/

JlononHeHus: 1 U3MEHEHUs1 K paboueil mporpamMme Ha y4eOHBbIN TOJ MO
JTUCIUTUINHE

B pabouyto mporpammy BHECEHBI CIEAYIOIINE U3MEHEHUS !

JlononHeHus: U U3MEHEHUs1 B paboueil mporpamme oOcyxkaeHbl Ha 3acenanuu [THK

« » 20 r. (mpoTokoa Ne ).

[Ipeacenarens MK / /




