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Pabouass mporpamma mo muctmumiHe OOJ[.04 Xummsa paszpaboTaHa Ha OCHOBE
TpeOoBaHuii denepanbHOro ToOCyAapCTBEHHOrO 00pa30BaTENIbHOTO CTaHaapTa
cpenHero o0mero o0pa3oBaHUs, YTBEPXKJACHHOTO NpPUKa3oM MUHUCTEPCTBA
oOpazoBanus 1 Hayku PD Ne413 ot 17.05.2012 r., npeabpsSBAsSEMbIX K CTPYKTYPE,
COJICPKaHUIO U pe3yjbTaTtaM oCBOCHMS yueOHOU muciuminabsl OJ1J1.04 Xumus, B
COOTBETCTBUM ¢ PekoMeHAalMsIMK MO0 OpraHu3aliy NOJYUYECHUs CPEAHETO OOILEro
oOpa3oBaHMsl B NPEIAENaxX OCBOCHUS 0O0pa30BaTENBHBIX MPOrPaMM CPEOHETO
npo(eCcCUOHaTbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOIO 0OMIEro oOpa3oBaHus, C

ydyeroM  TpeOoBaHuii  (penepaibHBIX  TOCYJAPCTBEHHBIX  00pa30oBaTEIbHBIX

CTaHIApPTOB M TMOJiydaeMoit mpodeccun WiIn
npo(EeCCUOHATTBHOTO 00pa30BaHUsl.

Opranuzarusi-paspadotuuk: bpsuckmii pumuan [TYTIC

OnoOpeHo  Ha  3acelaHUM  IMKJIOBOW  KOMUCCHU
€CTECTBCHHO- HAYYHBIX U MAaTEMATUUECKUAX JUCIUTUTMH

[Tpotokon Ne 7ot « 12 » 05 2026
[Ipeacenarens UMKITOBOW KOMUCCUA

PexomennoBaHo MeToIMUECKUM COBETOM (pustnasia
[Tpotokon Ne 6 ot « 14 » 05 2026
[Tpencenarens — 3am. aAupekTopa ¢puauana no YI1P

YreepxacHo lleparornyeckum coserom TI'YTIC
[TpoTokon Ne 6 ot « 14 » 05 2026

CIICHUaJIbHOCTH  CPCOAHCTO

o0menpoecCuOHATBHBIX,

[ITamommukora B.H.

Mapunenkos U.E.
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1. Oo0mas xapakTepucTuka padoyeii nporpaMmsbl yueOHOI AHCUHMIIIHHBI
00/1.04 Xumus

1.1. MecT0 AHCUMILIMHBI B CTPYKType OCHOBHOH mnpodeccCHOHANBbHOMI
o0pa3oBaTe/IbHON NMPOrpaMMblI

VYuebnass  gucummimHa OO0J[.04  Xumus  sBiIsercs — 00s3aTEIbHON  4acThiO
obmmeoOpaszoBarenpHOro 1ukiIa obpasoparenbHOl nporpammbl CITO B coorBercTBuu ¢ ®I'OC
no cneuuanpHocTH 23.02.06 TexHuyeckas 3KCIUTyaTalUs MOABMXKHOIO COCTaBa JKEJIE3HBIX
TOpor.

[IpuknagHOH MOAynb BKIOYaeT paznen 8 «Xumus B OBITY M NPOU3BOACTBEHHOU
OESITEIbHOCTH 4YeJIOBEKa», KOTOPBIH peanu3yercss Mg Bcex mpodeccHil/crennanbHOCTeH
METOZIOM pELICHUs] KEeHCOB, CBSA3aHHBIX C SKOJIOTMYECKOH O€30MacHOCThI0 U OLEHKOH
MOCJICACTBYI OBITOBOW W TPOU3BOACTBEHHOH ESTENBHOCTH, COOTBETCTBYIOIICH OTPacCisiM
Oyayuieit npodeccuoHaNBHON ASITETFHOCTH O0YYaOIIUXCSI.

1.2. Ilesqn 1 NIaHHPYeMBbI€E Pe3yJabTATEI 0CBOCHHS AUCHHIIHHbI

1.2.1. Henu u 3272491 AUCHUTLTHHBI

Conepskanue nporpammbsl 0011e00pa30BaTENbHON TUCIUILTUHBI « XUMUs» HAIPABICHO
Ha IOCTU)KEHUE CIEAYIOIUX LeJIe:

- (hopMUPOBaHHE CHUCTEMbl XUMHYECKHX 3HAHWUH KaK Ba)KHEHIIEH COCTaBJISFOLICH
€CTECTBEHHO-Hay4YHONH KapTUHBI MHpPa, B OCHOBE KOTOPOM JeXaT KJIOYeBble IOHATHS,
(byHIaMeHTaIbHBIC 3aKOHBI M TEOPUU XUMHUH, OCBOSHHE SI3bIKAa HAYKH, YCBOCHUE M MIOHMMaHHUE
CYIIHOCTHU JOCTYITHBIX 00OOIEHII MUPOBO33PEHYECKOTrO XapaKkTepa, 03HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

- dopMupoBaHME U Pa3BUTHE MPENCTABJIEHUH O HAyYHBIX METONAX ITO3HAHHUS
BEIIECTB U XUMUYECKUX PEAKIHA, HEOOXOMUMBIX IJIsi MPUOOPETEHUsT YMEHUN OPUEHTHPOBATHCS
B MHUPE€ BELIECTB U XUMHUYECKHX SIBJICHUN, UMEIOLIUX MECTO B MPUPOJE, B MPAKTUYECKOU U
TMOBCEHEBHOM JKU3HU,

- pa3BUTHE YMEHUH W CIOCOOOB NESTENBbHOCTH, CBS3aHHBIX C HAOMIOACHUEM H
OOBSICHEHHEM XUMHYECKOTO SKCIEPUMEHTa, COONIOASHHEM MpPaBml O€30MacHOro odpalieHus ¢
BELIECTBAMH.

3apaum IMCUUIIHHBI:

1) copMHpOBaTh TMOHUMAHHE 3aKOHOMEPHOCTEH  MpPOTeKaHMs XHUMHUYECKUX
MPOLIECCOB U SIBJICHUI B OKPY KAIOLLIEH Cpelie, a TAKKE UX CBsA3b C LIEJOCTHON HAYUYHOU KapTUHON
MHpa U IPYTUMH €CTECTBEHHBIMU HAYKaMH,

2) pPa3BUThb YMEHHSI COCTaBNISAITb (OPMYJIBI HEOPTraHUYECKHMX U OPTaHUYECKHX
BEIIECTB, YPABHEHUS XHUMHUYECKHUX pEaKIHil, OOBSICHITHP WX CMBIC], HWHTEPIPETUPOBATH
PE3yIbTaThl XUMHUYECKUX KCIIEPUMEHTOB,

3) copMUpOBaTH HaBBIKU MTPOBEACHMUSI MPOCTEUIIINX XUMUYECKUX
SKCIePUMEHTANIbHBIX HUCCICAOBaHUIA ¢ COOJIOAeHHEeM MpaBui Oe3omacHoro oOpalueHus ¢
BEIECTBAMH U JJAOOPATOPHBIM O0OPYIOBAHUEM;

4) pPa3BUTh YMEHHMsS HAXOOUTh, AHAIU3HPOBATH U HCIIOJIB30BaTh HH(OPMALHIO
XUMHYECKOTO XapakTepa M3 Pa3JNYHbIX HHOOPMAILMOHHBIX HMCTOYHHMKOB, BKJIOYAs Y4EOHYIO
JUTEPATYPY, HAYUHBIE My OIMKANN 1 HHTEPHET-PECYPCHI,

5) copMHpOBaTh YMEHUS] NMPOTHO3UPOBATH IMOCIEACTBHSI CBOEH NEATENLHOCTH H
XUMUYECKUX MPUPOIHBIX, OBITOBBIX M MPOM3BOACTBEHHBIX MPOLECCOB, YYUTHIBAsT BO3MOXKHBIC
SKOJIOTHYECKHE U COLIUaIbHbIE BO3AEICTBYS,

6) copMHUPOBaTh TOHUMAHUE 3HAYMMOCTH MAOCTHIKCHH XHMHUYECKOW HAYKH U
TEXHOJIOTUH [IJIsl Pa3BUTHs COLMAJBHON M MPOU3BOICTBEHHOH chep ¢ yMEHHEM MpPHUBOAMTH
MPUMEPBI X MPUMEHEHHSI B Pa3JINYHbIX chepax KU3HU.

1.2.2. llnanupyembie pe3yJbTAThl OCBOEHHUS 001e00pa30BATENbHON JHCUHILIUHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3Hauenune oOmeoOpa3oBaTeNbHAs TUCHMILIMHA «XHUMHUS» HUMEET IpH
dopmuposannu u passutun OK 01; OK 02; OK 04; OK 07 wu IIK, npencraBieHHBIX B
aKTYyaJIU3HUPOBAHHBIX o1rocC CIIO o npodeccnn/cnennagbHOCTH.



Koan
HAHMMEHOBAHHE
(¢popmupyembix
KOMIEeTeHIHH

Ilnanupyembie pe3yjbTAaTbl 0CBOCHHS THCHHUIIHHBI

Oﬁume1

,I[ncummmlapﬂble2

OK 01. Beibupatb
CHOCOOBI peLIeHus
3a1a4
npodheCCHOHANTbHOM
IesTebHOCTH
NPUMEHHUTEIBHO K
Pa3THYHBIM
KOHTEKCTaM

JIn4yHOCTHBIE Pe3yJIbTATHI
YaCTH:

TPYAOBOT0 BOCITUTAHUS:
TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MAacTepPCTBa,
TPy I0IIO0HE;

TOTOBHOCTb K AKTUBHOH JESTENIbHOCTH TE€XHOJIOTHYECKOM
U COLHUAJbHOU HATPaBJIEHHOCTH, CIOCOOHOCTD
WHUIIUMPOBATh, IUIAHUPOBATH M CAMOCTOSITENILHO
BBITIOJIHSITH TAKYIO AESITEIbHOCTD,

WHTEpeC K pasnudHbiM  chepam mpodeccroHaTbHON
NeSITeIbHOCTH.

MeTtanpenmMeTHbie pe3yJabTAThI J0JKHbI OTPAKATH:
OsnaneHue YHHBEPCAJbHBIMHU y4eOHbIMH
NMO3HABATEJbHBIMHU ACHCTBUSMMH:

a) 6a3oBble JJOrHYeCKue NeHCTBHS:

CaMOCTOSITENIbHO  (DOPMYJIHPOBATh M AKTyaJIU3HPOBATH
npobiieMy, pacCMaTpPUBaTh €€ BCECTOPOHHE,
YCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK MJIU OCHOBAHUS
IUTS CPaBHEHMSI, KJIacCU(pUKaLMK U 0000IIeHHS,
OTIPEAENATh LN NeATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U
KPUTEPUU UX JOCTUKCHUS,
BBISIBJISITH ~ 3aKOHOMEPHOCTH U
paccMaTpUBAEMBIX SIBJICHHSIX,
BHOCHTh KOPPEKTHBBI B JEATEIBHOCTb, OLCHUBATh
COOTBETCTBUE PE3YJbTATOB IIENISIM, OLEHUBATh PUCKHU
MOCJEACTBUM AESITEIbHOCTH.

0) 0a30BbIe HCCIEA0BATE/IBCKHE AEHCTBHS:

BJIAETh HABBIKAMH  Y4eOHO-HCCIETOBATEIBCKON U

AOJIZKHbI OTpakaTb B

MPOTHUBOPECUNA B

JucuuniInHaApHbIe pe3yJibTaThl 10/LKHBI OTPAKATD:

IP6 01. chopMUPOBAHHOCTH TPEACTABICHUH: O XHUMHYECKOH
COCTaBJISIIOLIE €CTeCTBEHHOHAYYHOM KapTHUHBI MHUpa, POJIM XHMHUU B
NO3HAHWUU SIBJIGHUH TMpPUPOABL, B (POPMHUPOBAHWUH MBILUIEHUS U
KyJbTYpbl  JIMYHOCTH, €€  (PYHKUMOHAIBHOH  I'PaMOTHOCTH,
HEOOXOIUMON AUl PEIIeHUs] MPAKTUYECKUX 330a4 U SKOJIOTMYECKH
00OCHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U IIPUPOIHON Cpere;
ITP6 02. BnageHue CUCTEMON  XHMMHYECKUX 3HAHMI, KOTOpas
BKJIFOYAET. OCHOBOIIOJIATAIOIINE TMOHATUS (XUMHUYECKUIH 3JIEMEHT,
aToM, 3JIEKTPOHHAsi 000JIOUKa aToMa, S-, P-, d-3JIEKTPOHHBIE OpOUTAITN
aTOMOB, HOH, MOJIEKYyJa, BaJIEHTHOCTb, 3JEKTPOOTPULIATENbHOCTD,
CTeNeHb OKHUCJIEHHUs, XHUMHUYeckas CBs3b, MOJb, MOJIIpHas Macca,
MOJISIpHBIH 00BEM, YrIepoAHbIN CKeJeT, (QyHKIHMOHAJIbHAs TPyIIa,
panukan, H30MepHs, H30MeEpbl, TI'OMOJIOTUYECKHUH psiAi, TOMOJIOTH,
yIJEBOAOPOABIL,  KHUCIOPOA- U a30TcoAepXkalllie  COeIMHEHU,
OMoNornYeckn AaxkTHBHbIE BelnecTBa (YIJIEBOABI, JKHUPBI, OeNkn),
MOHOMEp, MOJNHUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COEIMHEHUS], KPUCTAJNINYECKasl PEeIeTKa, TUMbl XUMHUYECKUX PeaKIUii
(OKHCIMTENBHO-BOCCTAHOBHUTENBHBIE,  JK30-U  JHIOTEPMHYECKHE,
peakuuyu MOHHOTO OOMEHa), PACTBOP, JIEKTPOJIHTHI, HEIJIEKTPOIHTHI,
SJIEKTPOJUTUYECKAS JUCCOLMALUSA, OKUCIUTENb, BOCCTAHOBUTED,
CKOPOCTh XUMHUECKON PeaklHny, XUMHYECKOE PAaBHOBECHE), TEOPUU H
3aKOHBI (TEOpHUsT XHMHUYECKOTO CTPOEHUS OPTraHWYECKUX BEIIEeCTB
AM. Dbyraeposa, Teopus BJIEKTPOJUTHUYECKOW  IUCCOIHALINH,
nepuoanuecknii 3akoH J[ 1. MenneneeBa, 3aKOH COXPaHEHUS MAacChl),
3aKOHOMEPHOCTH, CHUMBOJHYECKHH S3BIK XHMUH, (DAKTOIOTHYECKHE
CBENEHUS O CBOHCTBAaxX, COCTaBe, TMOJy4YeHUH U Oe30MmacHOM
UCIOJB30BAHUN BaKHEHIIMX HEOPraHMYeCKUX M OPraHUYeCcKHX

! O6mmme pesybTaThl OCYIIECTBIAIOTCA B COOTBETCTBHH C JIHYHOCTHBIMH H METATPEIMETHBIMH pe3yabTatamu OIOC COO (Ipukas MunoGprayku Pocciu ot 17.05.2012 Ne 413
(pemakmms ot 27.12.2023 1.), B hOpMUPOBAHHH KOTOPHIX YUACTBYET 00MIC00pa30BaTCIbHAS TUCIUILTHHA.

* JIMCLMILTHHAPHBIC PE3yIbTAaThl OCYIICCTBISIOTCA B COOTBETCTBHH C TPEOOBAHIAMH K NMPSIMCTHBIM Pe3ymbTaTaM 0asoBoro yposus ([TP6), yeranosneHrsMu PTOC COO (TTpukas
Munrobprayku Poccuu ot 17.05.2012 Ne 413 (pemaxums ot 27.12.2023 1.), ¢ COXpaHCHHEM HCXOIHOHW HYMCPAIIHH.
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HpOGKTHOfI JACATCJIIbHOCTH, HaBbBIKaAMU pa3pemi€HuA
npobiem;

BBIABJIATH MNPUIUHHO-CIICACTBCHHBIC CBA3U u
AKTyaJIU3UPOBATL 3afdayy, BbIABUI'aTb TUIIOTE3Y €€

pelIeHNs,, HAaxOIWUTb apryMEHTBhl I JOKAa3aTesbCTBa
CBOMX YTBEP KIACHUH, 3a/1aBaTb MapameTpbl U KPUTEPUHU
peLieHus;

AQHAJM3UPOBATh NOJIYYCHHBIE B XOJ€ PELICHUs 3a1a4yu
pe3ynbTaThl, KPUTHYECKU OLIEHUBATH UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX,

yMETb TNIE€PEHOCUTh 3HAHUS B TO3HABATEIBHYID U
NPAKTUYECKYIO 00JIACTH KU3HEAESITEIbHOCTH.

BEIECTB B OBITY U MPAKTUYECKOH NESITEIbHOCTH YeJIOBEKa,

IP6 03. chopMUPOBAHHOCTH YMEHHH BBIABJISATH XapaKTEPHbIC
NpU3HAKW U  B3aMMOCBS3b U3YUYEHHBIX [OHSTHH, MPUMEHSTH
COOTBETCTBYIOIIME TOHATUS IPU OMNHUCAHUU CTPOEHMsI U CBOICTB
HEOPraHUYEeCKUX M OpPraHMYeCKUX BELIECTB M WX IPEBpaLleHMUI;
BBISIBJIAITH  B3aMMOCBA3b XUMHYECKMX 3HAHUH C TMOHATUSAMH W
MPEICTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX PEAMETOB,;

P66 04. chopMUpPOBAaHHOCTH YMEHUH HCIMOJB30BATh HAUMEHOBAHUS
XUMHYECKUX COCOUHEHHH MEXIYHAapPOJHOIO COKH3a TEOPETUYECKOH U
MPUKJIAJHON XMMHUU U TPUBHAJIbHbIE Ha3BaHUS Ba)XKHEWIINX BELIECTB
(oTuneH, aumeTwieH, TIMUEpUH, (eHon, (GopMaNbAeTHA, YKCyCHas
KHUCJIOTa, TJIULUH, YrapHbId ras, yrJIeKMCIbIM ra3, aMMHak, raiieHas
W3BECTh, HETallleHasl U3BECThb, MUTHhEBAs CONA M JPYTHX), COCTABIIATH
bopMysIBl HEOPraHMYECKUX W OPraHUYECKHX BEIIECTB, YPaBHEHHS
XUMHYECKUX pEakUud, OOBSICHATH WX CMBICT, IOATBEPKAATH
XapakTepHble XHMHUYECKHE CBOMCTBA BEILNECTB COOTBETCTBYIOIIMMH
SKCIIEPUMEHTAMHU U 3aITUCAMHU YPABHEHUN X UMUYECKUX peaKLni;

1Po 0s. c(hOpMHPOBAHHOCTH YMEHHI YCTaHABJIUBATH
MPUHAJIEKHOCTh M3YYEHHBIX HEOPraHMYeCKUX U OPraHUYeCcKUX
BELIECTB K OMNpEAENeHHBIM KjaccaM M TIpyNnaM COE€IHHEHUH,
XapaKTepU30BaTh UX COCTAB U BAXKHEHIINE CBOWCTBA, OMNPENENSTH
BU/IBl XMMUYECKHX CBsI3eH (KOBAJEHTHAs, MOHHAS, METAJJIMYECKas,
BOJOPOIHAs),  THUMBl  KPUCTAJUIMYECKHUX  PELIETOK  BEINECTB,
KJIacCU(UIIUPOBATh XUMMUYECKUE PEAKLINY,

P66 07. chopMUPOBAHHOCTH YMEHHH NPOBOAUTH PACUEThl I10
XUMHYECKUM (OopMyJlaM M YpPaBHEHHMSM XHMHUYECKHX peakuuil ¢
UCTIOJIB30BAHUEM (PH3MUECKUX BEJTMUNH, XapaKTEPU3YIOLINX BEIIECTBA
C KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOPMAJIbHBIE YCIOBUS)
ra3oB, KOJIM4YECTBA BELIECTBA, UCIOJAb30BATh CUCTEMHBIE XUMHUYECKUE
3HaHWS JJI1 TPUHATHUA PEIIeHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaLUsIX, CBS3AHHBIX C BELIECTBAMH U UX NPUMEHEHHEM.

OK 02. Mcnonp3oBaTh
COBpPEMEHHbIC
CpeICTBa IOUCKA,
aHanuza u
UHTEPIpPETanu
uHpOpMaLUHU U

JInuHOCTHBIE Ppe3yJbTATBI
YaCcTH:

LICHHOCTH HAYYHOI' 0 NMO3HAHHS:

cpOpMHPOBAHHOCT MUPOBO33PEHHSI, COOTBETCTBYIOIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUSA HayKu u
OOIIEeCTBEHHON TNPAKTHUKH, OCHOBAHHOIO Ha UAJIOre

AOJIZKHbBI OTpakaTb B

HucnuniuHapHbelie (mpeaMeTHble) Ppe3yJabTATbBI U JOJIKHbI
O0TPAXKATD:
ITP6 06. BrageHue OCHOBHBIMM METOJAaMH HAy4HOIO IO3HAHUS

BEIIECTB M XUMUYECKUX siBieHuUd (HabOmromeHue,
SKCIIEPUMEHT, MOJIEINPOBAHHE);
PG 07. chopMUPOBAHHOCTb YMEHHH MPOBOAUTH PACUEThl I10

U3MEpEeHue,
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UH(POPMALIMOHHBIE
TEXHOJIOTUH IS
BBIMTOJIHEHUS 37144
npodheCCHOHANTbHOM
IesITeTbHOCTH

KYJIBTYp, CIOCOOCTBYIOIIErO OCO3HAHUIO CBOETO MeCTa B
MOJIUKYJIBTYPHOM MUPE;
COBEpIIEHCTBOBAHNE
KYJBTYPBl KaK CpencTBa
JIIOOAbMU U MMO3HAHUA MHUPA.
MeTanpeameTHble pe3yJbTAThI A0/IKHbI 0TPAKATH:
Osunanenue YHHBEPCAJIbHBIMHA y4eOHbIMH
NOo3HABATEC/JIBbHBIMU HeﬁCTBHHMH:

B) paboTta ¢ nungopmaumeii:

SI3BIKOBOU 151 YUTATEIbCKOU
B3aUMOJCUCTBUS  MEXKIY

BJIaa€Th HaBbIKaMH MOJIYUCHUA I/IH(I)OpMaLII/II/I us3
HCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOATEIIBHO
OCYHIECTBJAThL TMOUCK, AaHAJIWU3, CHUCTEMAaTU3allUl0 U

UHTEPIIPETALNIO HHPOPMALUY PA3IUYHBIX BUAOB U (HOpM
NPEACTaBICHNUS,

co3/aBaTh TEKCTbl B Pa3NMYHBIX (OpMaTax C y4eToM
Ha3HaueHWst WHQOPMALMM ® LEJIEBOH  ayUTOpHH,
BBIOMpasi ONTUMAIbHYIO (OpMYy TMPEACTABICHHUS U
BU3YyaJIM3ALIHH;

OLIEHUBATh JOCTOBEPHOCTb, JETUTUMHOCTh HH(POPMALIUH,
€e COOTBETCTBHE TPABOBBIM H MOPAJIbHO-3TUYECKUM

XUMHYECKUM (OpMyJlaM M YpPaBHEHHMSM XHMHUYECKHX peakuuil ¢
UCTIOJIB30BaHUEM (PH3MUECKUX BEJTUUNH, XapaKTEPU3YIOLINX BEIIECTBA
C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIOBH)
ra3oB, KOJMYECTBa BELIECTBA, MCIOJIb30BaThb CUCTEMHbIE XUMUYECKHUE
3HaHWSL [N TPUHATHUA PEIIeHUH B KOHKPETHBIX >KU3HEHHBIX
CUTyaLUsIX, CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHHUEM,

P66 08. chopmMHUPOBAHHOCTD YMEHHI IJIAHUPOBATH W BBITIOJHSITH
XUMHYECKUI SKCIEPUMEHT (TIPeBpalleHusi OPTaHMYECKHX BELIECTB
IpU HarpeBaHUM, NOJy4YeHHE ATUJIEHA M HU3yUYe€HHUE €ro CBOMCTB,
Ka4yeCTBEHHbIE PeaKLMy Ha albJeru/bl, Kpaxmall, YKCYCHYI KUCIOTY;
IeHaTypauus OENKOB IPH HArpEeBaHUM, LIBETHbIE PEAKIHU OENKOB;
NPOBOAUTH PEAKLMH HOHHOTO OOMEHa, OMpEeAeNsiTh CPeny BOIHBIX
pacTBOpPOB, Ka4yeCTBEHHbIE pEaKUMH Ha cyibdar-, kapOoHaT- U
XJIOPUJI-aHUOHBI, Ha KaTHOH aMMOHHUS, pelllaTh 3KCIEePUMEHTAaJbHbIe
3amaun mo temaMm "Mertamnel" u "Hemeramnsl') B COOTBETCTBHH C
NpaBUIAMU TEXHUKH O€30MacHOCTH MpU OOpAIIEHNUH C BEIECTBAMU U
nabopaTopHbIM  OOOpPYyIOBaHHWEM,  MPENCTABISATb  PE3YJIbTAThI
XUMHYECKOrO  JKCIepUMeHTa B  (GOpMe 3amucH  ypaBHEHHUH
COOTBETCTBYIOLINX peakiuil U (OpPMyIUPOBaTH BBIBOABI Ha OCHOBE
STUX PE3YyJIbTATOB,

PG 09. chopMHPOBAHHOCTH YMEHUS] aHAIM3HPOBATH XHMHUYECKYIO

HOpMau,
BJ'IZIl)I[eTb HABHIKAMH  DACTIO3HABAHMS M 3ALIHTHI HH(l)OpM%LIHIO, NOJy4aeMyl0 U3 pa3HbIX MCTOYHHKOB (CpPencTB
uHbOpMALHH, HHbOPMALHOHHOR 6esomachocTy | MaccoBoi uHbopmanuu, cetb UHTepHeT u ipyrue).
JINYHOCTHU.
OK 04. DdpdextuBHo | JIuuHOCTHBIE Ppe3yJbTATHI AOLKHbI OTpaxkaTh B | JucuuniaunnHapHbie (npeaMeTHble) pe3yJbTATBI H  AOJIKHBI
B3aMMOAECHCTBOBATb U | YACTH: 0TPaXKATD:
paboratsb B rPaKIAHCKOI0 BOCIIHTAHHUSA: PG 08. chopmMHUpPOBAaHHOCTP YMEHMH IUIAHHUPOBATH M BBINIOJHATH
KOJUJICKTUBE U FOTOBHOCTb  BECTH  COBMECTHYIO  ACIATCJIBHOCTL B XUMHUYECKHI SKCIEPUMEHT (HpeBpaH_IeHI/Iﬂ OpTraHU4YCCKUX BCLICCTB
KOMaH/JIe UHTEepecax rpakJaHCKOro 00IecTsa,; IPU HarpeBaHWM, IOJYYE€HHE 3TUJICHA WU H3y4YEHHE €ro CBONCTB,
yMeHUE BSaHMOHefICTBOBaTb C COHAJIBbHBIMHY | KAYECTBCHHBIC PEAKIIMH Ha aJIbACTHUABI, KPpaxMaJl, YKCYCHYIO KHUCJIOTY,

WHCTUTyTAMH B COOTBETCTBHHM € WX (YHKIUSIMH H
HA3HAYCHHUEM.

MeTtanpeaMeTHbie pPe3yJabTAThI J0JKHbI OTPAKATH:
OsjiajeHHe YHUBEPCAJbHBIMH KOMMYHHUKATHBHBIMH
AeMCTBUSIMHU:

0) coBMeCTHas1 1eSITeJIbHOCTD!

MOHUMATh U HCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHON U

neHaTypanus OeNKOB INPH HAarpeBaHUH, LIBETHBIE PEAKIUU OENKOB;
NPOBOAUTh PEAKLUH HOHHOTO OOMEHa, ONpEeAeNsiTbh CPeAy BOIHBIX
pacTBOpPOB, Ka4yeCTBEHHbIE peakIMH Ha cyibdar-, kapOoHaT- U
XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS, PEeIIaTh 3KCIIEPHUMEHTAIbHbIC
3amaun mo temaMm "Mertamnel" u "Hemeramisl') B COOTBETCTBHH C
NpaBUIAMU TEXHUKH O€30MacHOCTH MPU OOpAIIEHUH C BEIECTBAMU U
nabopaTopHbIM  O0OOpPYAOBAaHHWEM,  MPEACTABISATb  PE3YJIbTAThI
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WHIUBUIYAJTbHOU pabOThI;

MIPUHUMATh Leau COBMECTHOMN NeATENbHOCTH,
OpPraHU30BBIBATD U KOOPAWHUPOBATH NEUCTBUS MO €€
JOOCTH>KEHHIO. COCTABJIATDH IJIAH JEHCTBUI, PACIPEEsaTh

pONIM € Y4YETOM MHEHUH YYaCTHUKOB 0OOCYXKIaTh
pe3yJIbTaThl COBMECTHOH paOOTHI.

OsBaagenue YHUBEPCAJIbHBIMHU peryJsiTHBHBIMHU
JAeHCTBHSMMH:

r) IPUHATHE ce0s U APYTUX JIIOAEH:

MPUHUMATh MOTHBBI M aPTYMEHTBI APYTUX JIFOJAEH MpHU
aHaJIM3€ PE3yJIbTATOB AEATEIbHOCTH,

MpPU3HABATh CBOE MPABO M MPABO JPYrux JIOJAeH Ha
OLIMOKH;

pa3BUBaTh CIOCOOHOCTh IMOHUMATh MHP C TO3HIUU
JIPYTroro 4ejJoBeKa.

XUMHYECKOrO  SKCIepUMeHTa B  (GOpMe 3amucH  ypaBHEHHH
COOTBETCTBYIOLINX peakuuil U (GOpMyIHUpOBaTH BBIBOABI Ha OCHOBE
3TUX PE3YJILTATOB.

OK 07.
CogneiicTBoBaTh
COXPaHEHHIO
OKpYKarollei Cpenbl,
pecypcocOepeKeHuro,
NPUMEHSTh 3HaHUS 00
U3MEHEHHNHU KJINMATa,
TIPUHIUITBI
OepexKIIMBOro
NPOM3BOJICTBA,

3¢ exkTuBHO
NEeNCTBOBATH B
YPE3BbIYANHBIX
CUTYaLHSX

JInuHOCTHBIE Ppe3yJbTATbl AOJKHBI OTPaKaTbk B
YacTH:

3KOJIOTHYE€CKOr0 BOCIIUTAHHUS:

cpopMUpPOBaHHOCTB 3KOJIOTHYECKOU KYJIbTYPBI,
MOHUMAaHUe BIIUSTHUSA COLIMATbHO-3KOHOMUYECKHUX

MPOLECCOB HA COCTOSIHUE MOPUPOJHOW U COLUAIBHOMN
cpensl, OCO3HaHUE r100aIbHOTO xXapakrepa
SKOJIOTHYECKHX TIpodiiem;
IJIAHUPOBAHUE U OCYLIECTBJICHHUE
OKpy>Karolllel Ccpeae Ha  OCHOBE
YCTOMYUBOTO PA3BUTHS YEJIOBEUECTBA,
AKTUBHOE HEMPUATHE JCUCTBUM, TMNPUHOCAIIMX Bpen
OKpY>KaroLIen cpene;

yMEHHE MPOTHO3UPOBATH
SKOJIOTUYECKHUE MOCJIEICTBHSI
NENWCTBUMN, MPENOTBPALLATD HX.
MeTtanpeameTHbIe pe3yJabTAThI JOJIKHBI OTPAXKATD:

nercTBUl B
3HAaHUI  LeNel

HeOJIaronpusITHbIE
npeanpPUHIMAEMbIX

Osnanenue YHHBEPCAJbHBIMH y4eOHbIMH
NOo3HABATECJIBbHBIMHU HeﬁCTBHHMH:

B) paboTta ¢ nungopmanmeii:

HCIIOJIb30BATh cpeacTsa UH(POPMALTMOHHBIX u

JqucuHIUVINHAPHBbIe  (MpeAMEeTHbIE) Pe3yJabTaTbl U J0JLKHbBI
O0TPaXKATD:
IP6 O01. chopMUPOBAHHOCTH TPEACTABICHUH: O XHUMHYECKOH

COCTABJISIFOLIEH €CTECTBEHHOHAYYHON KapTHHBI MUpPA, PO XMMHH B
NO3HAHWUU SIBJIGHUH TMpPUPOABL, B (POPMHUPOBAHWUH MBILUIEHUS U
KyJbTYpbl ~ JIMYHOCTH, €€  (PYHKUMOHAIBHOW  TI'PaMOTHOCTH,
HEOOXOMUMON Uil PEIleHUs] MPAKTUYEeCKUX 337a4 U SKOJIOTMYECKH
00OCHOBaHHOT'O OTHOLIEHHSI K CBOEMY 30POBBIO U IPUPOAHOMN Cpere;
mpPs 10. c(OpMHPOBAHHOCTb yYMEHUH CcOONMIONATh MpaBHiIA
SKOJIOTUYECKH ILIeJIeCOO0Pa3HOro MOBeNeHHst B ObITYy W TPYAOBOM
NESATEIbHOCTH B LIENIAX COXPAHEHUs] CBOETO 3[I0POBbsS U OKPY KAIOIIEH
MPUPOAHON CpENbl, YYUTHIBATH OMACHOCTb BO3ACHCTBUS HA JKUBBIC
OpPraHu3Mbl OIpPENENICHHBbIX BEIECTB, IOHHUMAasl CMBICI IOKa3aTels
MpeneabHON AOMYyCTUMOM KOHLEHTPALUH.
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KOMMYHUKAIIUOHHBIX TEXHOJOTUH B pemi€eHNH
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHbIX
3amad ¢ coOmongeHneM TpeOOBaHWA  SPTOHOMHKH,
TEXHUKU O€30MacCHOCTH, THTHEHBI, PecypcocOepekeHus,
NPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0e30MacHOCTH.

MK 1.1
DKCIUyaTUpOBaTh
MOABMXXHOU COCTaB
JKEJIE3HBIX 1OPOT

-OBJIQICHNE YMEHHUSIMH M HaBbIKAMH PA3JIMYHBIX BHUIOB
MO3HABATEIbHON [ESTEeJIbHOCTH MAJIST U3YYSHMsS Pa3HBIX
CTOPOH OKPY’KAFOIIEro MHPA;

-  TOpUMEHEHHe  OCHOBHBIX  METONOB  IO3HAHHUSI
(HabmroeHns, HAyYHOrO 3KCIEPUMEHTA) ISl U3YUEHUS
Pa3IMYHBIX CTOPOH XUMHYECKUX OOBEKTOB U MPOLIECCOB,
C KOTOPBIMH BO3HHKA€T HEOOXOIUMOCTb CTAJIKHBATHCS B
npodeccnonanbHOl chepe;

- KJ'IaCCI/I(l)I/ILII/IpOBaTb HEOPTaHUYCCKUEC U OPraHUYCCKUEC BCHICCTBA B
COOTBETCTBUH C UX CTPOCHUEM

-yCTaHaBJIUBATDH 3aBUCUMOCTD (1)I/ISI/IKO-XI/IMI/ILIGCKI/IX CBOMCTB
OpPTaHUYECCKUX BEILICCTB OT CTPOCHUSA MOJICKYJI
-yCTaHaBJIUBATDH 3aBUCHUMOCTD (1)I/ISI/IKO-XI/IMI/ILIGCKI/IX CBOMCTB

HEOPraHWYECKUX BELIECTB OT CTPOEHUs aTOMOB M MOJIEKYJI, a TaKXke
THUINA KPUCTAIIINYECKON PELIETKH

-MCCIeN0BaTh (PU3NKO-XUMHUYECKHIE CBOMCTBA HCTUHHBIX PAaCTBOPOB
-OLIEHNBATb  TOCJIEACTBUA  OBITOBOM W NPOU3BOICTBEHHOM
OeATeIbHOCTH YeJIOBEKa C MO3UIHUIT 9KOJIOTHYECKOH 6e30MacHOCTH

IIK 1.2

ITpousBonute
TEXHUYIECKOE
oOcyKUBaHUE U
PEMOHT MOJIBUKHOTO
COCTaBa JKEJIE3HBIX
IOPOT B COOTBETCTBHU
¢ TpeOOBaHUSIMU
TEXHOJOTMYECKHX
MPOLIECCOB

- OBJIAACHUEC YMCHUAMU ONPCACIATL LEIUW U 3adaqu

NEesITEeIbHOCTH, BBIOMpATH cpenctea Ay 1504
OOCTH>KEHHsSI HAa MMPAKTHKE,

- OBJIAZICHUE YMEHUSAMH MIPOTrHO3UPOBATH
HeOJIaronpusTHobIC 3KOJIOTUYECKUE MOCJECTBUS
MPEeANPUHUMAEMBIX ASUCTBUN, IPEIOTBPAILATh HX;

—  HCIOJNBb30BAHWE  PA3IMYHBIX  HUCTOYHHMKOB IS

NOJIYYEeHUST XUMUYECKOH MH(pOPMaLNK, YMEHHE OLICHUTD
€e  JOCTOBEPHOCTb ISl JOCTIDKEHHS  XOPOIIHX
pe3ysbTaToB B podeccuoHanbHOl chepe;

- KJ'IaCCI/I(l)I/ILII/IpOBaTb HEOPTaHUYCCKUE U OPraHUYCCKUC BCHICCTBA B
COOTBETCTBUH C UX CTPOCHUEM

-yCTaHaBJIMBATb 3aBUCHUMOCTD (I)I/ISI/IKO-XI/IMI/ILIGCKI/IX CBOWCTB
OPTaHUYECCKUX BELICCTB OT CTPOCHUA MOJICKYJI
-OLI€HUBATb MOCJICACTBUA OBITOBOI u HpOPISBOI[CTBGHHOfI

NeATeNIbHOCTH YeJIOBEeKa C MO3ULUI SKOJIOTHYECKOH 0e30MacHOCTH

- yMeThb CcoOJIOAaTh MpaBWia SKOJOTHYECKH LeecooOpa3HOro
IIOBECOACHUA B 6bITy u pr,[[OBOﬁ ACATCIBbHOCTHU B LEJIAX COXPAHCHUA
CBOErO 370pPOBbsi U OKpPYyXKarwlleld NPUPOAHOW CpEAbl, YYUTBHIBATH
OIMaCHOCTb BOSI[efICTBHﬂ Ha JKHUBBIC OpPraHU3Mbl OIPCACTICHHBIX
BC€IICCTB, IIOHHMAsA CMBICI IIOKa3aTClId npeneanoix’I I[OHYCTPIMOP'I
KOHUCHTPAaLUUH
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHOI

JUCIIUIIINHBI «XUMUWUS»
2.1. O0bemM AUCHMILINHBI H BUABI Y4e0HOI padoThI
“ Oo0bem B
Bupn yueOHoii padoThl
yacax

O01ém o0pazoBaTeIbHOI NPOrpaMMbl AUCHUILIHHBI 72
Coaep:kaHue yueOHOro MaTepuaJa 64
BT. 4.
TEOPETUIECKNE 3aHATUSA 36
MPAKTUYECKUE 3aHATHSA 18
nabopaTOpHbIE 3aHSITHS 6
KOHTPOJIbHBIE PaOOTHI 4
IIpodeccnonanbHo OPHEHTHPOBAHHOE COfepiKAHME (conepkanue 3
NMPHUKJIATHOTO MOIYJIs1)
BT. 4.
TEOPETUUECKNE 3aAHATUSA 4
MPAKTUYECKUE 3aHATHSA 4

7 4 LR
Ipome:xyTounasi arrectanus (1 depeHINPOBAHHBIN 3a4eT)

’ TIpod)eCCHOHATEHO OPHEHTHPOBAHHOE COACPIKAHHE MOJKET OBITh PACTIPEICTCHO IO pasaeiaM (TeMaM) M
CKOHLECHTPUPOBAHO B paszacic [IpuknaaHoi MOIy Jib.
* ®opMa MPOMEIKYTOUHOM ATTECTAIMH H KOJTHUYCCTBO YACOB, OTBOIMMBIX HA €€ MPOBEACHHE, PErIAMCHTHDYFOTCS
yuedHbM 1aroM OIT CTIO
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2.2. TemaTnyeckui IJIAH U COAEPKAHUE TUCHUNIHHBI

HaumeHnoBanmue Conepxanue yueOHOro MaTepuana (0cHOBHOe H NPodeccHOHANIBLHO OpHEHTHPOBAHHoe) , | O6bémM | Popmupyemble
pa3fesioB U TeM J1a00pATOpPHbBIE U MPAKTHYECKHE 3AHSITHSI, MPUKJIAAHOI MOaYJ/Ib YacoB | KOMMETeHUHH
1 2 3 4
Copaep:kaHue y4eOHOro MaTepuajia 64
Pazaen 1. Teoperuueckne 0CHOBbI XUMHH 16
Tema 1.1. Coaep:xkaHue yueOHOro MaTepuaJa 2 OK 01
OcHOBHBIE XHMHYECKHE | XUMUYECKHUiT 31eMeHT. AToM. Sapo aToma, U30TOmbl. DJIEKTPOHHAsT 000JI04Ka. JHEPreTHUECKUEe
NOHATUS U 3aKOHBL |yPOBHM, NMOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d- ameMeHTsl. OCOOEHHOCTH pachpeneeHHs 1
CTpOeHHe aTOMOB |3JIEKTPOHOB 1O OpOUTANsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUONOB. DIEKTPOHHAS
XUMHUYECKUX DJIEMEHTOB |KOoH(puUrypauus aroMoB. OCHOBHbBIE XUMHUYECKHE 3aKOHBI
IIpakTH4YecKHe 3aHATHS
IIpaktrueckas pabdora Nel. «OCHOBHBIE KOJNMYECTBEHHBIE 3aKOHbI B XUMHHM M PaC4€Thl IO
YPaBHEHUSIM XUMHUECKUX PEaAKLMID.
OTHOCUTENbHBIE aTOMHAs U MOJIEKyJsipHas Maccel. MossipHasi macca. KoianmdecTBo BeriecTna. 1
MaccoBasi monsi BemecTBa. 3akoH ABoranapo. MomspHbiii oO0beM ra3oB. OTHOCUTENbHAs
IJIOTHOCTB Ta30B. PacyeTsl MO ypaBHEHUSIM XUMHUYECKUX PEAKLUI C UCIOJb30BAHHEM MAaCCOBOM
JOJTU BEIeCTBa, 00beMa (HOpMaJIbHBIC YCIIOBHSI) ra30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Coaep:xkaHue yueOHOro MaTepuaJa 2 OK 01
ITepnonuuecknii 3axoH U | [lpakTHUeCcKHe 3aHATHSA OK 02
[Mepuonudveckas cucrema (IIpakruueckast pabora Ne2. «M3yueHune nepuoaNYECKUX 3aKOHOMEPHOCTEH U MX B3aHMOCBSI3H CO K11
XHUMHYCCKUX 3JIEMCHTOB |CTPOEHHUEM aTOMOBY.
H. U. Menneneesa, ux |[lepuomguueckasi cucrema xumudeckux siaemeHToB J[ M. Menneneesa. CBs3b MEPUOIMYECKOTO
CBsI3b C COBPEMEHHOM |3akoHa u [lepromnuecKoil CUCTEMBI X MMHUYECKUX DJIEMEHTOB C COBPEMEHHON TEOpHEN CTPOEHHS
Teopuen CTPOCHUS [aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHsI CBOWCTB XHMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMH
aTOMOB MIPOCTBIX U CJOXHBIX BELIECTB MO IpynnaMm u nepuonam llepuoanueckoil cucreMbl. 3HaueHUe 2

MEPUOANYECKOrO 3aKOHA U CUCTEMbl XUMHUUYeCKUx 3jeMeHToB [ M. MeHneneesa B pa3BUTHUU
HayKW.Y CTAHOBJIEHHE CBS3M MEXAYy CTPOEHHEM AaTOMOB XHUMHYECKHX JJIEMEHTOB U
MEPUOANYECKUM H3MEHEHUEM CBOHCTB XUMHYECKMX 3JIEMEHTOB M HUX COCJUHEHUH B
COOTBETCTBUU C MOJOKeHueM lleproanyeckoii cuctemel. Pelnenne npakTHKO-OpUEHTUPOBAHHbBIX
TEOPEeTUYECKUX 3aJaHUul Ha XapaKTePU3aLUI0 XUMHUYECKHX 3JIeMEeHTOB «Merammueckne /
HEMETANINYECKHE CBOMCTBA XHUMHYECKHX BJIEMEHTOB B COOTBETCTBUU C HUX BJEKTPOHHBIM
CTPOEHHEM U TOJIO)KCHHUEM B NEPUOJMYECKON CUCTEME XHUMHUYECKHUX 3JieMeHTOB I H.

> O6pa3oBaTeIbHAS OPTAHH3ALMA BIPABE CAMOCTOSTEIHHO ONPEIETIATh MOCISIOBATEILHOCTh H3YUCHHSA PA3ICTIOB H TEM, BXOJAIINX B HUX, A TAKKE MEPEPACTIPEACIATh KOTHUECTBO
YacoB U OCBOCHMS 00YUAFOIMMMHUCS YUEOHOTO MAaTEPHAIA, C YIETOM JIOTHKH ()OPMUPOBAHHS AUCITHILTHHAPHBIX PE3yIbTATOB, OOIINX M MPO(ECCHOHATBHBIX KOMIICTCHIIH,
MCHKTIPSIMCTHBIX CBA3CH C IPYTHMH AUCITUILTHHAME 001Ie00pa30BaTeIbHOTO H 00menpo ECCHOHATBHOTO NHKIOB yucOHoTo miaHa Ol CTIO.
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Meunneneesa»

Tema 1.3.
Ctpoenue BEIIECTBA
U NPUPONA XUMHYECKOU
cBs3U.  MHoroobpasue
BELIECTB

Conaep:raHue y4e0HOTr0 MaTepHaJja

Crpoenne BemecTBa. XUMHUYeCKast CBSA3b. BUIbI XMUMUYECKOH CBs3H (KOBAJIEHTHASI HETIOJISIPHAS
U TIOJSIPHAsi, MOHHAS, METaJIM4ecKas). MexaHNu3Mbl 00pa3oBaHUsl KOBAJEHTHOW XMMHYECKOMH
cBsi3u  (OOMEHHBII W  JOHOPHO-aKLENTOpHbINH). BomopomHas  cBsi3b.  BaneHTHOCTS.
DnexTpooTpuarenbHocTh. CTeneHb OKUcIeH!sl. MIOHbI: KAaTHOHBI U aHUOHBI

IIpakTHYecKHe 3AHATHHA

[Ipaxrrueckast padora Ne3. «CtpoeHne BemecTBa U NPUPOAa XUMUIECKON CBA3HY.
JleMOHCTpauusi Mozenell KPUCTAUIMYECKUX pEeLIeTOK: HOHHOW (XJIOpUA HATpusl), aTOMHOU
(rpaduT ¥ anmmas), MONEKYJIAPHOH (YIJIEKUCHBIA Ta3, HOA), METAJUINYECKOH (HaTpHUi, MarHwi,
Menb). PeleHne mpakTHUeCKUX 3aJaHUi Ha COCTABJIEHHE 3JIEKTPOHHO-rpadudeckux (popmyin
3J1eMeHTOB 1-4 nepuonos

OK 01

Tema 1.4.
Krnaccudukarms,

5 HOMEHKJIaTypa
HEOPTaHMYECKUX
BEIIECTB

Conaep:kaHue y4e0HOT0 MaTepHaJja

Knaccudpukanmss HeOpraHMYecKMX BellecTB. HOMEHKIaTypa HEOPraHWYeCKHMX BEIIeCTB
(okcuabl, TUAPOKCHIBL KHCJOTHL, COJH). BelmecTBa MOJNEKYISAPHOTO M HEMOJIEKYJISIPHOTO
cTpoeHusi. ArperaTHble COCTOSIHHA BerecTBa. Kpucramnnueckue u aMmop(HbIe BelecTa. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIeCTBAa. THITBI KPUCTAUTMYECKUX PEIIETOK (aTOMHAasi, MOJICKYJIsIpHAs,
WOHHAsI, METAJJTNYeCKas ). 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THUIA KPUCTAUIMUECKON PEIIéTKU

IIpakTH4yecKHe 3aHATHHA

IIpaxrrueckast padbora Ne4. «HomMeHKIaTypa HEOPraHUYECKHUX BEIECTBY.

Pemenne mnpakTHdeckux 3ajaHM MO KJIacCU(UKALUKM, HOMEHKJAType W XHUMHYECKUM
dopMyaM HEOPTaHMYECKHUX BELIECTB PA3JIMYHBIX KJIACCOB (yrapHbIN ra3, YIJIEKHUCHBIA ras,
aMMHMaK, TallleHass NU3BECTh, HETAIIeHAs! M3BECTb, MUTbEBAs COAA U APYTHX): HA3BAHUS BEINECTB
no mexnayHapopnoii (MIOITAK) mim TpuBHambHONH HOMEHKJIAType M COCTaBJIEHHE (POPMYIIBI
XUMHYECKHX BEIIECTB, OIpEAesIeHue NPUHAMIEKHOCTH K kiaccy. llomck wHpopmanuu mo
Ha3BaHMIM, UACHTHU(PHUKATOpaM, CTPYKTYPHBIM (opMmysiaM. AHaJIN3 XUMUUECKOH WH(pOpMAaLny,
MOJy4aeMO W3 PasHbIX HUCTOYHHKOB (CPENCTB MaccoBOW WHGpopMauuu, cetb HHTepHET U

Apyrue)

OK 01
OK 02

Tema 1.5.
Tumnsl XUMHYECKUX
peaxkuuii

Coaep:kaHue yueOHOro MaTepuaJa

Xumnueckass peakiust. Krnaccupukanust XMMHYECKMX PEakIWid B  HEOPraHWYECKOH U
OpPraHMYeCcKOM XUMMM. 3aKOHBl COXPAaHEHHS MacChl BELIECTBAa, COXPAaHEHUs U IPEBPaLICHUs
SHEPTHH MPH XUMHYECKUX peakuusix. OKHCINTEIbHO-BOCCTAHOBUTEbHBIE PEaKNK (YpaBHEHUS
OKUCJICHUS-BOCCTAHOBJIEHUs,  CTENEHb  OKHUCIEHHs, OKHCJIWUTEIb W  BOCCTAHOBUTEID,
OKUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE DPEAKLUUNU B MPHUPOAE, NPOU3BOACTBEHHBIX NPOLIECCAX U
KU3HENIESITEIbHOCTH OPTraHU3MOB)

OK 01

Tema 1.6.

Conaep:kaHue y4eOHOT0 MaTepHaJja

OK 01
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CkopocTb XUMUYECKUX

peakumi. Xumunyeckoe
paBHOBecue

Tema 1.7.

PacTtBopbl, Teopua

3NEeKTPONNTUYECKON
Anccoumaumm U MOHHbIN
06MmeH

KoHTponbHasa pa6oTa 1

CKOpOCTb peakumun, ee 3aBUCUMOCTb OT pPas3IMUHbIX (PAaKTOPOB: MNPUPOAbI pearnpyroLmnx
BELLEeCTB, KOHLEHTpauuu pearnpylowmx BeLeCcTB, TemnepaTypbl ¥ MNOWAAN PeakLUOHHON
MOBEPXHOCTU. TenoBble 3PHEKTbl XUMUYECKNX peakumil: 3K30- U 3HAO0TepMUYECKME peakLun.
Ob6patnmble peakumn. XMMWUYeCKOe paBHOBecue. PakTopbl, BAUAKOLWME HA COCTOAHME
XUMMUYECKOTO paBHOBeCUA (KOHLeHTpaums peareHTOB WM MPOAYKTOB peakuuun, [aBneHue,
Temnepatypa). MpuHunn fle LWaTtenbe

MNMpakKTnyeckne 3aHATUA

MpakTnyeckas pabota Ne5. «BnuaHve pa3NnyHbIX (HaKTOPOB Ha CKOPOCTb XUMMWYECKOW
peakunm».

PelleHne nNpaKTUKO-OPMEHTUPOBAHHbLIX 3afaHuii Ha aHaivM3  (hakTopoB, BAUAKOWMX Ha
M3MEHEHME CKOPOCTU XMMUYECKOW peakummn. 3aBUCUMOCTb CKOPOCTM XUMMUYECKOM peakuuun ot
NPUCYTCTBUA KaTanu3atopa Ha nNpuMepe pasnoXeHusd nepokcmpa BOAOpoLa C MNOMOLLbLIO
AVnoKcuaa MmapraHua W Katanasbl. PelleHve NpakTUKO-OPUEHTUPOBAHHbLIX 3afaHWin  Ha
npumeHeHve npuHumna fe-LLlatense Ana HaxoXAeHWA HanpasneHWs CMeLleHWd paBHOBECUA
XUMUYECKON peakunmn n aHann3 (hakTopos, BAMAKOLLMNX HA CMELLEHNE XMMUYECKOT0 paBHOBECKSA
CopfepxxaHue yyebHOro matepmnana

PactBopbl. Bugbl pacTBOpOB NO COLEPXXAHWKO PACTBOPEHHOrO BewecTsa. PacTBOPMMOCTb.
lMoHATME O AucChepCcHbIX cuctemax. WCTUHHbIe W KOMMOWAHbIe pacTBopbl. MaccoBas p[ons
BellecTBa B pacTtBope. loHATMe 0 BogoOpoLHOM nokasatesie (pH) pactBopa. SneKTponUTUUECKas
auccoumaumsa. CunbHble 1 cnabble 3NeKTPONNTbI, HEINEKTPOIUTLI. Peakumnm NoOHHOro ob6meHa
JlabopaTopHble 3aHATUSA

Nab6opatopHas pa6oTta Nel «[MpuroToBiieHne pacTBOPOB».

MpuUroToBneHMe pacTBOPOB 3aJ4aHHON MaccoBOW A0/Nell PacTBOPEHHOrO BeLlecTBa, NPoOBefeHue
peakumin MOHHOro o6MeHa, ONpefeneHne cpedbl PacTBOPOB  BEWECTB C  MOMOLLbHO
YHUBEPCANbHOTO MHAMKaTopa (Kucnas, HeilTpanbHas, wWenoyHas). 3afjaHus Ha COCTaBneHue
MOHHbIX peakuuin. PelleHne MNpakTUKO-OPUEHTUPOBAHHbLIX PacYeTHbIX 3afaHuii Ha pacTBopbl,
Ncnonb3yemble B ObITOBOIM M MPOM3BO/ACTBEHHON AeATENbHOCTU YenoBeKa

CTpoeHune BellecTBa U XMMUYECKNe peakuun (no pasgeny 1)

Pa3gen 2. HeopraHnyeckasa xmmums

Tema 2.1.

D U3NKO-XNMMNYECKME
CBOIiCTBA
HEeopraHM4eckux BeLLecTB

Copep>xaHune y4yebHoOro matepuana

Metannbl. [lonoxeHne wmeTanioB B [lepnofuyecKoil CcUCTEME XUMWUYECKUX 3/IEMEHTOB.
OCO6EHHOCTM CTPOEHMA 3NEeKTPOHHbIX 000/104eK aTtoMoB MeTannos. O6wue usnveckume
cBoiicTBa MeTannoB. CrnnaBbl MeTannoB. JNEKTPOXUMUYECKUIA psAf HanpsHKeHWd MeTannos.
XUMUYeCKMe CBONCTBA BaXKHEWLIMX MeTannoB (HATPU, Kanwuid, KanbUWid, MarHWi, atoMUHUNR,
UMHK, XPpOM, >Xene3o, Medb) M WX CoeauHeHuin. O6uime cnocobbl MNOMyYeHUA MeTasoB.
MprMeHeHVe MeTanoB B ObITY U TEXHUKE
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Tema 2.2.
NpeHTngunkaymsa
HeopraHM4ecKmnx BeLLecTB

KoHTponbHasa paboTa 2
Pasgen 3. TeopeTnyeckue
Tema 3.1.
Knaccugpurkaums,

CTpOeHue n
HOMEHKNaTtypa

HemeTannbl. NonoxeHne HemeTanioB B Mepnognyeckoin cucteme XMmMmyeckux anemeHtos .M.
MeHfeneeBa 1 0COGEHHOCTU CTPOEHUSA aTOMOB. PU3NYECKME CBONCTBA HEMETaNN0B. ANOTpPONus
HemeTann0B (Ha NpuMepe KuUcnopoga, cepbl, ocdopa n yrnepoga). XMMmMYecKme CBONCTBA U
NPYMeHeHNe BaXXHeNWmnX HemeTannos (ranoreHos, cepbl, a3oTa, ochopa, yrnepoga n KpeMHus)
W WX COefVHEeHWI (OKCMAOB, KWUCNOPOACOAEPXKALLUX KUCNOT, BOLOPOAHbLIX COEAVHEHUN).
MpuMeHeHNe BaXKHEMLLINX HEMETANOB MU UX COeANHEHWIA

XUMmnyeckme CBOMCTBA OCHOBHbIX K/1AaCCOB HEOPraHMYeckuX BeliecTB (OKCMAOB, TMAPOKCUAOB,
KUCNOT, coner wm pAp.). FeHeTnyeckas CBA3b HEOPraHW4YeCcKMX BeLeCcTB, MpuHagnexawmx K
pas/IMYHbIM Knaccam. 3aKOHOMEPHOCTU B M3MEHEHWUU CBOWCTB MPOCTbIX BELLECTB, BOAOPOAHbIX
COeAUHEHNIA, BbICLLUNX OKCUA0B U TMAPOKCUL0B

MpakTnyeckune 3aHATUA

MpakTnyeckas paboTta Ne6. «PU3NKO-XMMUYECKME CBOMCTBA HEOPraHNYECKNX BELLECTB».
CocTaBfieHWe ypaBHEHWA XMMWUYECKMX peakuuin ¢ ydvacTMeM MpPOCTbIX WU C/NOXKHbIX
HeopraHM4yeckuMx BeLeCTB: METa//lIoB W HEMeTa/ioB; OKCWAOB MeTan/ioB, HeMeTanoB WU
aM(OTEpPHbIX 3/1EMEHTOB; HEOPraHU4yecKUX KUC/IOT, OCHOBaHWA U aM(POTEpPHbIX TMAPOKCULOB;
HeopraHMYecKnxX cosnei, xapakTepusytowmx nx cBocTBea.

PacyéTbl Macchbl BewecTBa Man o6bEMa rasoB nNo M3BeCTHOMY KOMMYECTBY BELLECTBA, Macce Wun
06BLEMY OAHOr0 M3 y4yacTBYHOLWMUX B peakumn Bel,ecTB, pacyéTbl Maccbl (06bEMa, KOnmMyecTBa
BellecTsa) MPOAYKTOB peakuuu, ecnm OA4HO W3 BELEeCTB MMeeT npuMecu. PelueHune npakTUKO-
OPVEHTMPOBaHHbIX 3aJaHWii Ha CBOWCTBA, COCTaB, MOAy4YeHMEe W 0Ge30MacHOe WCMo/b30BaHWe
BaXKHEMLWMNX HEOPraHNYeCKNX BELLECTB B ObITYy M NPOeCCUOHANbHON AesATeNbHOCTY YenoBeKa
CogepxxaHue yyebHoro marepmnana

NabopaTopHble 3aHATUA

Na6opatopHas paboTta Ne2 «MaeHTUPUKaLNSA HEOPraHMYeCKUX BELLECTB.

PelleHne aKCNepUMEHTaNbHbIX 3a84a4 M0 XMMWUYECKUM CBOMCTBAM METa//IOB U HEMETan/0B, Mo
pacrno3HaBaHWO U TMONYYEHW COEAMHEHWIA MeTanoB W HemeTannoB (B3auMoOAeicTBMe
rMapokKcuga antoMWHWA C pacTBOpaMu KWUCAOT W Wwenoyen,). MiaeHTMrKauna HeopraHnyeckmx
BELeCTB C WMCMNONb30BaHWEM WX (PU3NKO-XMMUYECKUX CBOWCTB, XapaKTepHbIX KauyeCTBEeHHbIX
peakumii. KayecTBeHHble peakuuM Ha Ccynbdar-, kapboHaT- ¥ X/I0PUA-aHWOHbI, Ha KaTUOHbI
MeTann0B U KaTMOH aMMOHUS

CBoliCcTBa HEOPraHMYeCKNX BeLLecTs (Mo pasgeny 2)

OCHOBbI OpraHMYyecKom XumMmnu

CopepxaHue y4ebHoro matepuana

MpesMeT opraHMYeckoi XMMUK: e€ BO3HUKHOBEHWE, pa3BUTUE W 3HAYeHUe B MOSYHEHUN HOBbIX
BelecTB U MaTepuanoB. Teopus CTPOEHWS OpraHMYeckux coeguHeHuii A.M. byTneposa, eé
OCHOBHble NonoXeHusd. CTPYKTypHble (hOpMY bl OpraHnyeckmx BellecTs. Fomonorug, nsomepus.
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OpTraHU4YCCKUX BCIICCTB

XHUMHUUECKasi CBA3b B OPTaHUYECKUX COSANHEHUSIX: KPaTHBIE CBSI3H, G- U T-CBSI3H.

IIpencraBnenne o kiaccupuKaMu OPraHUYECKUX BellecTB. HoMeHKkiaTypa OpraHMYecKuX
COEAMHEHUH (CHUCTeMaTHYecKas)) W TPUBHAIbHBICE HA3BaHUS BAKHEHIINX TNPEACTABUTENEH
KJIACCOB OPraHUYE€CKHUX BELIECTB

IIpakTH4YecKue 3aHATHS

IIpaxrrueckas padora Ne7. «kHoMeHKIaTypa OpraHMYECKUX BEIIECTBY.

Os3HakomiieHHe ¢ oOpasuamMu OpPraHWYeCKHX BEIECTB W MaTephHajaMH Ha WX OCHOBE,
MOJIENIUPOBAHME  MOJIEKYJl ~ OPraHWYEeCKMX  BEINeCTB,  HAONIOJEHHE U OMNHCaHHUe
JEMOHCTPALIMOHHBIX ONBITOB MO IPEBPALCHUIO OPraHMYECKUX BELIECTB IMPH HarpeBaHUU
(nnaBnenue, obyrnuBanue u ropeHue). CocTaBieHHE TMOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
dbopMyT OpPraHMYeCKMX BEIIECTB OTHEIBHBIX KJIACCOB, HCIIOJNB3ysl WX HA3BaHUS II0
CHUCTEMATHYeCKOH M TPUBHAJIbHOW HOMEHKJIAType (STWIICH, AaleTHeH, IJIHUepHH, (eHou,
dopmanbaerun, yKCycHasi KHCIOTa, TNMTMUUH). Pacdersl mpocrefimeli GopMysibl OpraHUYecKon
MOJIEKYJIbI, HCXOJIS1 U3 JIEMEHTHOTO cocTana (B %)

Pazpgen 4. Yraesoaopoabl

Tema 4.1.
Yrnesomopoabl M UX
NPUPOJHbIE  UCTOYHUKU

CoaepxaHye yueOHOr0 MATEPHAJIA

[IpenenbHbIe YrieBOAOPOABI (AJKAHBI): COCTAB U CTPOSHUE, TOMOJIOTHIECKHUN psil. MeTaH u 3TaH:
COCTaB, CTpoeHHe, (PU3NYECKHEe W XHMUYECKHE CBOWCTBA (pPEaKLMH 3aMELICHHs U TOPEHUs),
MOJIyueHHUe U IPUMEHEHHUE.

HenpenenpHble yraeBogopoas! (aIKEHBI, AIKaIUECHBI, aJIKHHBI).

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHUYECKUI psA. DTUJIEH M NPOIWICH: COCTaB, CTPOEHHE,
¢busndeckue 1 XUMHYECKHE CBOMCTBA (PEaKkLMH MMIPUPOBAHUS, TAJIOTEHUPOBAHNUS, THAPATALINY,
OKHCIICHHsT W TOJUMEPH3alllM) TOJy4YeHHE M TNpPUMEHEHue. AJkaaueHsl: OyTtamuen-1,3 u
MeTunOyTaaneH-1,3, XUMUYecKoe CTPOEHHUE, CBOMCTBA (peakiys MOJIMMEPU3aLnN), TPUMEHEHHE
(mast cMHTe3a MPHUPOAHOTO W CHHTETUYECKOTO KaydykKa W pe3uHbI). AJIKHHBI. COCTaB H
O0COOEHHOCTH CTPOCHUS, TOMOJIOIMYECKHH psif. ALETHIEH: COCTaB, XHMUYECKOE CTPOCHHE,
¢dusndeckne U XMMHUYECKHE CBOHCTBA (peakIMM THAPHPOBAHUS, TaJOTC€HUPOBAHUS, THAPATALIMU
rOpeHUs), MOJMy4YeHne U MpUMeHeHHe (MCTOUYHUK BICOKOTEMIEPATYPHOTO TUIAMEHH IS CBAPKH U
PE3KH METAJLJIOB)

ApomaTtudeckue yriaeBoAoponabl (apeHbl). beH30m U TOMyos: cocTaB, CTpoeHue, GU3UYECKue U
XUMHYECKHE CBONCTBA (peakiUy rajJloreHUPOBAaHUS W HUTPOBAHUS), MOJIyYE€HHE U MPUMEHEHHE.
TokcuyHOCTH apeHOB (BiMsHHE OEH30J1a Ha OPraHM3M 4ejoBeka). | eHeTHuYecKasi CBA3b MEXKIY
yrJA€BOAOPOAaMH, MPHHAUIEKAIUMH K  PasNu4HbIM  Kiaccam. IIpupomHble  MCTOYHUKU
yraeBofoponos. [IpupoaHblii ra3 u nomyTHbie HedTsAHbIE Ta3bl. HepTh U €€ MPOUCXOXKIEHUE.
Criocobbl nepepaboTku HeTH: MEPEroHKa, KPEKUHT (TePMUYECKHA, KaTATUTUIECKUIN), TTHPOJIH3.
IponykTser nepepaboTKu HedTH, ux npUMEHEHHE B MIPOMBIILIEHHOCTH
u B ObiTy. KaMeHHBI yroyib U MPOAYKTHI €10 nepepadboTKu

OK 01

OK 02

OK 04
IIK1.1,1IK 1.2
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Tema 4.2.
DUIUKO-XUMUUECKUE
CBONCTBA yIIIEBOJOPOAOB

Conaep:kaHue y4e0HOT0 MaTepHaJa

JlaGopaTopHble 3aHATHS

JlabopatopHas pabora Ne3 «CBoiCTBa yrieBOIOPOIOBY.

TpI/IBI/IaJ'IbHaﬂ U MCXKAYHapOAHAasdA HOMCHKJIATypd, XUMUUCCKUE CBOI\/'ICTBaj CHOCO6bI MOJIYUCHUA
yriaeBofoponos. I[lonyueHne sTujeHa W W3y4YeHHE €ro CBOWCTB. MomenupoBaHHE MOJEKYJI U
XUMHYECKUX TPEBPAIeHU yIIeBOAOPOAOB (Ha MpUMepe dTaHa, STUJIEHA, alleTHIeHa U 1p.) U
raJOreHONPOM3BOIHBIX

OK 02
OK 04

Pazaen 5. Kucaopogocoaep:kaniue opraHuyeckKue COeAHHEeHHs

Tema S.1.
Cnuptel. PeHon

Coaep:kaHue y4eO0HOT0 MaTepHaJja

[IpenenbHbIE OAHOATOMHBIE CITUPTHI (METAHOJ M 3TAHOJ): CTPOCHHE, (PU3NUECKHEe U XMMUYECKHE
CBOHCTBA (pEaKkLUH C aKTHUBHBIMH METAJUIAMH, TaJIOT€HOBOIOPONAMH, TOPEHHE), MPUMEHEHNUE.
Bonoponuble CBs3M MEXAYy MOJEKyJaMu COUPTOB. PU3HONOrMYECKOe NEHCTBHE METAaHOJa U
STaHONA HAa OpPraHM3M dYeJoBeKa. MHOrOaTOMHBIE CIHUPTHI (STHJICHTJIMKOIb M TIIHLEPHUH):
CTpoeHue, PH3HUecKue 1 XUMHUYECKHEe CBOHCTBA (B3aUMOIEHCTBHE CO LIEJOYHBIMH METAJUIAMH,
KAQ4eCTBEHHAs] PEaKLsi HAa MHOTOaTOMHbIE CIHUPTHI). PU3nonornueckoe NEeHCTBIE HA OPraHU3M
yenoBeka. IIpumeHeHue riuuepuHa u  STuneHrukons. Penon. CTpoeHHe MONEKYIbI,
¢dusnueckne M XUMHUYECKHe CBOWcTBa (peHoma. TokCcHUHOCTH (eHona, ero (U3NOIOTHIECKOE
JeWCTBUE Ha opraHu3M uenoseka. [Ipumenenue eHona

OK 01
OK 07

Tema S.2.
ANbIeTHIbL
KapOoHOBBIE KUCIIOTHI.
Crnoxable 3¢upsl

Coaep:raHue y4e0HOT0 MaTepHaJa

Anpneruabpl U KeToHbl ((popmamnbaerun, amneranbIeryi, aueTOH). CTPOCHUE, (PU3NYEeCKHe U
XUMHYECKHE CBOWCTBA (PEAKUMH OKUCICHHUS M BOCCTAHOBJICHHUS, KAaYECTBEHHBIC PEaKLUH),
nojiyueHue u npuMeHeHne. OTHOOCHOBHBIE NpeNeNbHble KapOOHOBBIE KUCJIOTHI (MypaBbUHAS U
YKCYCHasi KHCJIOTBI): CTpOeHUe, PU3niecknue U XUMUYECKHe CBOMCTBA (OOIIMe CBOWCTBA KHUCIIOT,
peakuus >TepuduKaum), nojydeHne U npuMeHeHue. CTeaprHOBas U OJIEMHOBAS KHCIIOTHI Kak
NPEACTABUTENN BBICIINX KapOOHOBBIX KUCJIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
moromee aerictBue. CnokHble 3(QUPBl KaKk NPOU3BOAHBIE KapOOHOBBIX KHCIOT. [ uupomnms
cnokHbIX 3¢upoB. XKupsl. 'mapoans sxupos. [IpumeHeHne xxupoB. buosornyueckas posb JKHPOB

OK 01
OK 02
OK 04

Tema 5.3.
VY rneBoanl

Coaep:raHue y4e0HOT0 MaTepHaja

VYrneBoabl: cocTaB, Kiaccu(HKalMs YriaeBOAOB (MOHO-, AM- M ToJucaxapuabl). I moko3a —
NPOCTENUIINI MOHOCAXapua: OCOOEHHOCTH CTPOEHHsI MOJIEKYJbI, (pU3MYecKue U XUMHYECKUE
CBOWCTBa TIJIIOKO3bI (B3auMmoneilicteue ¢ runpokcuaoM wmenu (II), oxucneHne amMMHaYHBIM
pactBopoM okcuaa cepedpa (I), BoccranoBieHue, OpOKEHNE TIIIOKO3bI), HAXOXKIEHHE B IPUPOZE,
NpUMEHEHHEe TJIFOKO3bl, OHOJNIOTHYEeCcKas pOJib B JKH3HEACATENIbHOCTH OpraHu3Ma 4YeJoBeKa.
dotocunTes. Ppykroza Kak uH3oMep IIOKO3bl Caxapo3a — MpencTaBUTENb AHCAXAPUIOB,
T'UAPOJIM3 Caxapo3bl, HAXOXKAEHHE B NpupoAe U mnpuMeHenue. [loamcaxapuabl Kpaxman U
LIeJUTF0JI03a KaK MPHPOAHbIe mojumMepbl. CTpoeHHe Kpaxmalia M LEeJUTOJIO3bL, (PU3HUECKHE MU
XMMHYECKHE CBOMCTBA KpaxmaJa (THAPOJIN3, KAYeCTBEHHAs PEaKLUs C HOIOM)

OK 01
OK 02
OK 04
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Tema 5.4. Conaep:kaHue y4e0HOT0 MaTepHaJa 4 OK 01
DU3UKO-XUMUYECKUE IIpakTHYecKHe 3aHATHSA OK 02
CBOMCTBa IIpaktuyeckass pabora Ne8.  «HomeHknaTypa  KHUCIOPOIOCOAEPIKAINMUX  OPTaHUYECKUX OK 04
KHCJIOPOAOCOAEPKAINNX | COEqUHEHHUID.
OpraHH4ICCKHX TpuBnanpHas 1 MEXAyHApOIHAs HOMEHKJIATYPa, XUMHUYECKHE CBOHCTBA, CIIOCOOBI MOJTyYEHUs
COETMHEHHUI crupToB U (PeHOOB, KapOOHOBBIX KUCIIOT U 3(PUPOB, ANbIETHI0OB U KeTOHOB. COCTaBJICHHE CXEeM

peakuuii (B TOM 4HCIE MO MPENJIOKECHHbIM ILIETIOYKaM TIPEBPALICHUH), XapaKTePHU3YIOLINX

XUMHUYECKHE CBONCTBA KUCIOPOAOCOAEePIKALUX OPraHUUeCKUX COeMHEHUM 4

IIpaktrueckast pabdora Ne9. «Xummueckne u (PU3NUECKHE CBOWMCTBA KHCIOPOAOCOMEPIKAIINX

OpPraHUYECKUX COEAUHEHUSD?.

IIpoBenenue, HaOMIOAEHWE MW ONHCAHUE JEMOHCTPAIMOHHBIX OIBITOB. TOPEHHE CIHPTOB,

Ka4eCTBEHHbIE PEAKI[MU OJHOATOMHBIX CIUPTOB (OKHCIeHWe 3TaHoja okcumoM wmenu (ID)),

MHOTOATOMHBIX CHHUPTOB (B3amMoOnelcTBHe rnuepuHa ¢ ruapokcuaoMm menu (I1)), anbaerunos

(oxucieHHe aMMHMa4yHBIM pacTBopoM okcupa cepebpa(l) u rugpokcumom wmemu  (1D),

B3aMMOJIEIICTBHE KpaxMalia C HOJIOM), U3YUE€HHE CBOHCTB PacTBOpPA YKCYCHOHM KHCIIOTHI
Pa3aen 6. AzoTcoaep:kanye OPraHuuecKie coeTHHeHHs 4
Tema 6.1. Coaep:raHue y4e0HOTr0 MaTepHuaja 4 OK 01
AMUHBL AMUHBI: METHJIAMHUH — TMPOCTEHILINI MpeNCcTaBUTENb aMUHOB. COCTaB, XMMHYECKOE CTPOEHUE, OK 02
AMUHOKHCIIOTBL ¢usnueckne M XUMHYECKHE CBOMHCTBA, HAXOXICHHE B MpPUpPOAE. AMUHOKUCIOTHI Kak OK 04
benku ampoTepHble OpraHuveckne coeanHeHus. Pusnveckne M XUMHUYECKHE CBOHCTBA aMHUHOKHCIIOT 5

(Ha mnpumepe rimuuHa). buonormyeckoe 3HaueHnMe amMHHOKUCIOT. llenTuabl. benku kak

NPUPOAHBbIE NOJANMepHl. [lepBuyHast, BTOpUYHAsE U TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE

CBOMCTBA OEJIKOB: THAPOJIN3, ACHATYPALIUs], KAUECTBEHHbIE PEaKIIMU Ha OeJIKU

IIpakTH4YecKHe 3aHATHS

IIpakTuyeckas padora Nel0. «CBoiicTBa a30TOCOAEPIKAIINX OPTrAHUYECKUX COSTUHEHU .

Ou3nueckue W XUMHYECKHE CBOICTBA aMHUHOB (peakUuu C KHCIOTaMH M TOPEHHs) U 2

aMHHOKHUCIIOT (Ha mpuMmepe riuiuHa). HabmomeHne u onmcaHue AeMOHCTPALIMOHHBIX OIBITOB:

JeHaTypauusi OEJIKOB MPU HAIPEBAHHH, IIBETHbIC peakUUn OCJIKOB
Paszaen 7. BbICOKOMOJIEKYASIPHBIE COeTHHEHHS 2
Tema 7.1. CoaepxaHye y4eOHOr0 MATEPHAJIA 2 OK 01
ITnacTMacchl. TpakTHYeCKHE 3AHATHS 2 OK 02
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Kayuyku. Bonokna

IIpaktrueckast pabdora Nell. «CuHTres, aHanm3 M KiIaCCU(PHUKAIMA BBICOKOMOJIEKYJISIPHBIX
COeTMHEHU I

OcHOBHbIE TOHATHUS XHMHUM BbICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMEp, IOJHUMeEp,
CTPYKTYpHO€ 3BEHO, CTeNeHb MOJUMEpU3alUM, CpedHss MoJyeKyJsipHas Macca. OCHOBHbIE
METOIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSMHEHUH — MONNMEpU3aLisl U MOJUKOHAEHCALIHS.
Os3HakomiieHne ¢ OOpasuaMu NMPHPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB:
TUIACTMACCHI (TOJMATHIICH, TOJHUIPOIIMIIEH, MOMUBHHUIXJIOPHA, TOJUCTHPON), HATYPAJIbHBIA U
CHHTETHUYECKHEe Kaydyku (OyTamueHOBBIH, XJIOPONPEHOBbIH M HW3O0MPEHOBBII);, BOJIOKHA
(HaTypasipHBIe (XJIOMOK, INEPCTh, WIENK), HCKYCCTBEHHbIE (ALETATHOE BOJIOKHO, BHCKO3a),
CHHTETHUEeCKHE (KaIIPOH M JIABCAH)

OK 04
IIK1.1, 11K 1.2

KonTpoabHasi padora 3

CTpyKTypa U CBOWCTBA OPraHMYECKUX BeEIeCTB (10 pasaenam 3-7)

IIpodeccuoHabHO OPHEHTHPOBAHHOE CO/lep:KaHHe (CoaepKaHHe NPUKJIATHOIO M0[ly.]'lﬂ)6

Paznen 8. Xumusi B ObITY M NPOU3BOACTBEHHOM NEATEIHLHOCTH YeJI0BEKA

Tema 8.1.

XHUMHYECKIE TEXHOJIOTHA
B MMOBCETHEBHOM
u npodecCHOHATBHON
IEeSITEJIbHOCTH UeJIOBEKA

CoaepxaHye y4eOHOr0 MATEPHAJIA

|| & (N

[IpaBuna 3KONOTHYECKH LENIECOOOPA3HOro MOBENEHUs] B OBITY M TPYAOBOW NEATENbHOCTH B
LEesIX COXPAaHEHWs CBOErO 30pPOBbsl M OKPYXKAWOLIEH MNPUPOAHON Cpeabl, OMNACHOCTH
BO3JIEHCTBUSI HA OJKUBbIE OPraHU3Mbl OPraHUYECKMX BEIIECTB OTHENbHBIX  KJIACCOB
(yrneBomoponsl, CHUPTHL, (PEHONBI, XJOPOPTraHMYECKHE MPOM3BOIAHBIC, AJbIETHABI U Ap.),
MOKa3aTeNb MPEAeIbHO AOMYyCTUMOM KOHLIEHTPALUUU M €ro HCHojib3oBaHue. Ponb xumuu B
O0ECIIeYeHNN 3KOJIOTUYECKOH, HHEePreTH4eckoil © mnuimeBod Oe30macHOCTH, Pa3sBUTHUH
MEIULHBI, CO3aHUM HOBBIX MAaTepPHAJOB (B 3aBHUCUMOCTH OT BHAAa NPOQecCHOHATBHON
IeSTEIbHOCTH), HOBBIX HCTOUHUKOB YHEPTUHU (AIbTEPHATUBHBIC UCTOYHHUKH 3HEPTuM). [loHsTHe
O Hay4YHBIX METOJAaX MO3HAHMs BEINEeCTB M XUMUYeCKHX peakumid. IIpencrasnenust o0 oOurmx
HAYYHBbIX NPUHIUIAX NPOMBIIIJIEHHOTO TMOJYYeHHs] BAKHEHIINX BeIeCTB (HAa MpHMepax
NPOM3BOJCTBA aMMHAKa, CEPHON KUCIOTBI, METaHONA). XUMHs U 3I0POBbE UEJIOBEKA: MpPaBUIIA
0e30MacHOr0 MCIOJNBb30BAHMS JICKAPCTBEHHBIX NPENapaToB, ObITOBOW XMMUH B TOBCEIHEBHON
JKU3HU

IIpakTH4YecKue 3aHATHS

IIpaktrueckast pabora Nel2. «IIpuMeHEeHHE XUMHYECKHUX BEIIECTB M TEXHOJOTHH C y4eTOM
Oyayuieit mpodeccuoHaNbHON AeSITETEHOCTI.

Pemenue kefic-3agad mo TeMaM: IHUINEBble NPOAYKTHI, OCHOBbI PAaLIMOHAIBHOIO MUTAHMUS,
BaXXHEHMIIMEe CTPOUTENbHbIE U  KOHCTPYKLHMOHHbIE MaTepuajbl, CEIbCKOXO3sHCTBEHHOE
MIPOU3BOACTBO, KPACKHU, CTEKJO, KEPaMHKa, MaTepuaibl s JJIEKTPOHUKHM, HaHOMAaTEpHAabl,
TEKCTHJIbHBIC BOJIOKHA, HCTOYHHKH JHEPrHH, OPTaHMYECKHEe M MHHEpAJbHBbIE yIOOpeHHs,

OK 01
OK 02
OK 04
OK 07
IIK1.1,1IK 1.2
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JIEKapCTBEHHBIE 1 KOCMETHUYECKUE TpernapaTsl, ObITOBAasI XUMHUSI, MATEPHAJIbI U3 UCKYCCTBEHHBIX U
CHHTETHUYECKHX BOJOKOH. 3ammura: [IpencraBieHue pe3ysnbTaToB pelIeHUs Keic-3amad B (Gopme
MUHU-JIOKJIa1a (IONYCKaeTCsl UCMOJIb30BaHNE TPahUIeCKIX U MPE3CHTALMOHHBIX MATEPHAJIOB)

IpomexkyTouHas aTTecTamus no gucuumianue (nuddepeHInpoOBAHHBIN 3a4€T)

Bcero

72
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3. YcaoBus peanusanuy NporpaMmMbl 001meo0pa3oBaTeIbHOM JUCHHIJIMHBI

3.1. MaTepuajibHO-TeXHHYecKoe o0ecnieyeHne

Ocsoenue mporpammbl obmeodpazoatenbHol qucturuiuabl OO/ .04 Xumusi oCcyImecTBIsIeTCs
B NpoeCCHOHANBbHOW 00pa30BaTENbHON OpTraHU3aLMH, PeaTu3yroLeil 00pa3oBaTeNbHYIO MPOrpaMMy
cpennero obmero oOpasoanmst B mpenenax ocsoenus OITOIT CIIO Ha 0asze ocHOBHOTO 0OOIIEro
obOpa3oBanusi, B kabuHeTe XuMmuH C Jlabopatopueil U JabOpaHTCKONH KOMHATOW, B KOTOPOM HMEETCs
BO3MOYKHOCTb 00€CHeuuTh CBOOOMHBIA HOCTYN B MHTEpHET BO BpeMsi y4eOHOrO 3aHATHUS M B INEPHUON
BHEY4eOHO! AeATeIbHOCTH 00yHarO X CSL.

ITomemenne kabuHera ynoBieTBopsieT TpedoBaHusIM CaHUTAPHO-3MTUAEMUOIOTHUECKNX TPABIII
u HopMmatuBoB (CanlluH 2.42 Ne 178-02) u OCHamIeHO THIOBBIM OOOpPYIOBAHHUEM, YKa3aHHBIM B
HACTOSIIIUX TPEOOBAHUSX, B TOM YHCIIE CIEHATU3UPOBAHHON yueOHOH MeOeNbIo U CpeACTBaMHU O0YUYeHHH,
IOCTAaTOYHBIMH JJIs1 BBIITOJIHEHHSI TPEOOBAHUH K YPOBHIO TIOATOTOBKH O0YYarOIIUXCS.

B kabunere umeercss MynbTUMENUHHOE OOOPYAOBAaHHUE, IMOCPENCTBOM KOTOPOTO YYaCTHUKU
00pa3oBaTeNbHOrO MpOoLecca MPOCMATPUBAIOT BU3YAJNBHYKO HH(POPMALUIO IO XUMHH, CO3JA0T
NPE3CHTALNH, BUACOMATEPHUATIBI H T. 1.

B cocraB y4eOHO-METOAMYECKOTO M MaTepHAIbHO-TEXHUYECKOTO OCHAIIEeHUs1 KabuHeTa XUMHU
BXOJIST:

Cronmer  yuebHble — 15 mT., cTynbs yueHndeckue -30 mr., yuyeOHas JOCKa MapKepHas,
pabouee MecTo mperonmaBaTens (CTON MPENOAaBaTeNs, CTYJ, KOMIBIOTEPHBIH CTOJ), TEPCOHAIBHBIN
KOMITBIOTEpP (CHUCTeMHBIN OJIOK, MOHUTOp, KJIABHATypa, MBIIIKA), BUIACOMPOCKTOP, SKpaH, oO0OpyIOBaHUE
U PEaKTUBBbI AJIi MPOBEACHUs JIAOOPATOPHBIX PadOT, paboumil CTOJ AN MPOBENEHUS JTA0OPATOPHBIX
OTBITOB, NMPHUHYIUTENbHAS BBITSDKHAS BEHTHIIALIUS

HUHpopManioHHbIE CTEHIIBI:

Ilepuoguyeckas cucrema xumudeckux snaeMeHToB [[.M. Menneneesa

Tabnuua pacTBopuMOCTH

OCHOBHBIE KJIACChl HEOPTaHUYECKHX BELIECTB

OxpaHa Tyna mpu MPOBEAECHUH OIBITOB

CHUMBOJIBI XUMHUYECKHX 3JIEMEHTOB

OO6mast 6uonorus

Nmeetcst OubnuoTednblil (OHA, B KOTOPBIH BXOIAT Y4eOHUKH M y4eOHO-METOAMUYECKUI KOMILIEKC
(YMK), KHUTH 1y YT€HUS N0 XUMHH, PEKOMEHIOBAHHBIE HJIM JOMYIUEHHBbIE U WCIOJb30OBAHUS B
npodecCHOHATBHBIX  00pPa30BATENbHBIX OPTaHU3ALMAX, PEATH3YIOIINX O0pPa30BaTENbHYIO IPOrpamMMmy
cpenHero obmero oOpasoanmst B mpenenax ocsoenus OITOIT CIIO Ha 0Oase ocHOBHOrO 0OIIEro
oOpa3oBaHUsI.

B mpouecce ocBoenuss mporpammbl yueOHoW mucturuiiHbl bJ1.04 Xumusi CTyIEeHTBI UMEIOT
BO3MOXKHOCTb paboTel B ayekTpoHHOH Oubmuoreke OBC (pabota ¢ 3/MeKTPOHHBIMH KHHUTaMH,
NPaKTUKyMaMH, TECTAMH)

3.2. UndopmaunoHHoe obecrnedeHHe peajH3aluu NporpaMmmbl

s peanuzanuu mporpaMmbl Oubmuoreunblii GoHa 00pa3oBaTeIbHON OPraHU3AINH YKOMILIEKTOBAH
MeYaTHbIE W/WIK 3JIEKTPOHHBIE 00pa3oBaTebHbIe U WHOOPMALIMOHHBIE PECYPChI, PEKOMEHIOBAHHBIE JIJIs
UCTIOJB30BaHUS B 00Pa30BaTENBHOM IMPOLIECCe.

3.2.1. IleuaTusie u3gaHus

1.Aupunorenora, 1. B. Xumusi: y4eOHUK W TPAKTUKYM Ui CpPeIHEro  NpodheCCHOHATBHOTO
obpaszoBanusi / . B. Andpunorenosa, A. B. badkos, B.A. ITonkoB. — 2-e u3A., UCIp. U AOM. —
Mocksa: U3narenscrso FOpaiit, 2022— 291 c.

2. Meronuxuna, H. A. O6mas xumust: yuebunk mis CI1O / H. A. Hleronuxuna, JI. B. MuHaesckasl.
— Cankr-IletepOypr: Jlanb, 2023 — 164 c.

3 Hukonbckuii, A. b. Xumust: YueOHHK M mpakTHKyM npodeccuonampHoro obpaszosanms / A. b.
Huxkonbckmii, A. B. CyBopo. — 2-e u3z., nepepad. u qon. — Mocksa: UsnatensctBo FOpaiit, 2023 —
507 c.

4 Xumust: yaeOHHK aiisi cpenHero npodeccuoHanbHoro odpasosanus / HO. A. Jlebenes, I'. H. ®anees,
A. M. T'ony6es, B. H. Illanosau;, nox obmeii penakaueit I'. H. ®aneesa. — 2-e u3a., nmepepad. u gom. —
Mocksa: U3narensctso FOpaiit, 2023 —431 c.
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3.2.2. JlononHUTENbHbIE UCTOYHUKHU

1 Tabpuensn, O. C., JIbicora, I'. I'. Xumusi: kHUra 1151 npenogasatensi: yued.-mMeTon. mocodue. — M.
Axanemus, 2022 - 332 c.

2. Yepnukosa H. 10., Memepsikosa E. B. Pemmaem 3amaun mo XUMUHM CaMOCTOSITENIBHO: yueOHOE
nocobue / H. 0. Uepnukosa, E. B. Memepsikoa — Cankr-IlerepOypr: Jlanp, 2022 — 328 c.

3. PesnukoB B. A. COOpHMK ympa)KHEHUH M 3a/a4 MO OpraHuyeckol xumuu: y4deOHoe mocobue /
B.A. PesnukoB — Cankr-IlerepOypr: Jlans, 2023 — 226 c.

4 Kanyctuna A. A, Xampuenko WM. T'., Jlubanos B. B. OOmas u HeopraHudeckas XHUMUSL.
IIpaktukym / A. A. Kanycruna, U. I'. Xanpuenko, B.B. JIubanos — Cankr-IlerepOypr: Jlanp, 2023 —
152 c.

STabpuensu O.C. Xumus: yued. s cryn. npod. yued. 3aBemenmit / O.CIabpuensn, UT.
Octpoymos. — M., 2022 .- 256 c.

6 I'abpuensta O.C. Xumust 1ist npodeccrii U CiennanbHOCTEH TEXHUYECKOro poduis: y4eOHUK At
cTya. yupexxaenuit cpen. npod. odpazosanus / O.C I'abpuensia, U.I'. OctpoymoB. — 4-e u3z., crep. — M.
: U3patenbckuii ueHTp «Axagemus», 2023 — 272 c.

3.2.3. UaTepHeT-pecypehl

1.hvsh.ru — XKypuan «Xumus B mwkosey.

2. https://postnauka.ru/themes/chemistry — jekuu mo XuMuu Ha caite
IMoctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hay4ro-niomy nsspHbIit
NpOeKT «JeMeHTbl BOJbLION Hayku» MaTeMaTHKa, acCTPOHOMHs, HayKH O JKU3HH, HAyKu O 3emie).
HoBocTu HayKkH, KHUTH, HAyYHO-TIOMYJIAPHbIE CTAThH, JEKLUH, SHIUKJIONEINH.

3. http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT HayYHO-IONYJIAPHOTO XKypPHAJIA K XUMHS U KU3HBY.

4. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/)
CucremMa qUCTaHLIMOHHOTrO OOy4YeHUs], HATIPaBJICHHAS B IEPBYIO Ouepenb Ha
MOJATOTOBKY K OJMMIIMAZaM BCEX YPOBHEH — OT WIKOJNbHBIX 10 MexnyHaponHoi. CalTconepxXur
OrPOMHOE KOJHMYECTBO 3aja4, CrPYNIMPOBAHHBIX KaK MO TeMaM, Tak U no onumnuaaam. Ilo Bcem
OCHOBHBIM pa3jiejaM XUMHU TPUBEIEH TEOPETUIECKUI
MaTepua U pa3oOpaHbl peLIeHHUs TUIIOBbIX 3a7ad.

5.http://gotourl.ru/4792 (http://periodictable.ru/) PycCKOSI3bIYHBIN CalT O CBOWCTBAX XHUMHYECKUX
3JIEMEHTOB.

6.http://gotourl.ru/7180 (https://www lektorium.tv) Hexommepueckuii CaiiT oHnaiiH-oOpa3oBaHH,
00pa3oBaTeNIbHBIX KYpPCOB M BUACOJEKIMH I LIKOJbHUKOB, CTYAEHTOB M yuuTteseld.EcTh Heckonbko
KYPCOB 110 XUMHUH.

7 http://www.xumuk ru CaliT 0 XUMHH. KJIACCHYECKHe YUYEeOHWKH, CIPABOYHUKH, SHIHMKJIOTEIUH,

MOMCK OPTaHUYECKUX U HEOPTaHUYECKHUX PEaKLU, COCTABJICHUE YPABHEHUN PEAKLIUI.

8.http://orgchemlab.com/ Caiit, nocBsAmEHHbIN MpakTHUecKoil padote B taboparopuu
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS OBIIEOBPA30BATEJILHOI
JUCHUILINHBI

KonTpone u omeHka pe3ynbTaToB OOy4YeHMs OCYILIECTBIIIETCA IIperojaBaTeleM B MpoILecce

NPOBENCHUS] TNPAKTUYECKUX 3aHATUH W JabOpaTOpHBIX pPadOT, TECTUPOBAHMS, & TAKXKE BBITOJHEHHS

IIPOEKTOB,

UCCJIETOBAHUI.

Pesynbratel  oOyueHHs

OonpeacIArT, YTO O6yLIaI'OH.II/IeC$I AOJIKHBI 3HATh, TIOHUMATh U ACMOHCTPUPOBATH MO 3aBEPHICHUNU U3YUCHUA

OOy4aroIUMUCST HUHIWBUAYAIbHBIX  3aJaHUM,
TUCLHTTTHHBL,
Hns  dopmupoBanus,

UCIIOJIb3YETCSl CHUCTEMAa OLIGHOUHBIX MEPOIPUSTHIA,

KOHTPOJISI W OLIEHKH pPEe3yJbTaTOB OCBOCHHS Y4eOHOH IUCIUTLIUHBI
npeacTaBisiromas coOOl  KOMIUIEKC y4eOHBIX

MEPONPHUSITHHA, COTJIACOBAHHBIX C pe3yJbTaTaMu oOy4deHus u copmynupoBaHHbx ¢ yuerom ®I'OC COO
(mpenmeTHbIe pe3ysbTarsl o nuciumirae) 1 PIOC CIIO.

CHCTCMC XHMHYCCKHX JJICMCHTOB
J.H. Meunneneesa

Ne | OK/IIK Monyas/Paznen/Tema Pesyabrar o0y4aeHust THIBI O1IEHOYHBIX MepOoNPHUATHTi
I OcHoBHOE COAepKaAHIIE
1 Pazaen 1. OcHoBBI CTpoeHus DopmyJIHpOBATEL 0A30BbIE
BCIIECCTBA IMOHATHUSA U 3AaK0HbBI XUMHHN
1.1 OK 01 CrpocHue aromMoB XuMH4YCCKHX | COCTABIATH xommaeckue |1, Tect  «CrtpoeHme  atoMoOB
3JIEMCHTOB u mpupoaa | Gopmy JTbI COCAUHCHUH B|XUMHYECKUX 3JIEMCHTOB U IIPHUPOJA
XHMHYCCKOH CBA3H COOTBCTCTBHH co CTCTICHBIO | XUHMHYCCKOH CBA3ZHY.
OKUCIICHHSA XAMHYICCKHX | 2. 3amaum  HA  COCTaBJICHHUC
JJIEMEHTOB, HCXOISI 73| XUMHYECKUX (OPMyT ABYXaTOMHBIX
BAJICHTHOCTH H|COCTHHCHUH (OKCHIOB, CYJIb(HIOB,
3IEKTPOOTPULATEIBHOCTH TUAPUAOB U T.IL.).
3. 3amaHus HAa WCMOJB30BAHHC
XUMHYECKON CHMBOJIMKH M HA3BaHUU
COCIMHCHUH 1O  HOMEHKIAType
MCYKTYHAPOIHOTO COI03a
TCOPETHUYECKOH W NPHKJIATHOHN
XUMHA H TPHUBHAJIBHBIX Ha3BaHHH
II9  COCTABIICHHA  XHMHYCCKHX
(OopMya ABYXATOMHBIX COCTUHCHHHI
(OKCcHIOB, CyTB(HUIOB, THIPHIOB H
TIL) W [JPYIHX HEOPraHM4ECCKHX
COCTUHCHHUH OTACTBHBIX KJIACCOB
1.2 OK 01 TMepuoarmueckmif 3ak0H 1 TAOIHIA | XapakTepH30BaTh  XUMHICCKHE | 1. Tecr  «Merammueckue  /
OK 02 J.W. Menneneesa 3JICMEHTHI B COOTBETCTBHH C HX|HEMETAIHUCCKHC CBOMCTBA,
TMOJIOKCHAEM B TICPHOIMICCKOH | 3TCKTPOOTPHIATSIEHOCTD H

CPOACTBO K 3MCKTPOHY XHMHYCCKHX
JMICMCHTOB B COOTBETCTBHE C HX

3NCKTPOHHBIM CTPOCHHEM H
MOJNOKCHUEM B HEPHOAUYECKOH
CHCTEME XHUMHYECCKHX 3JCMCHTOB

J.. Mennenceray.

2. Tlpaktudyeckme 3amaHUsS  Ha
YCTAHOBJICHUC CBSI3H MEXKIY
CTPOCHHUEM aTOMOB XUMHYICCKUX
3JICMCHTOB H TICPHO AMICCKHM
H3MEHEHHEM CBOMCTB XHMHYCCKHX
3]ICMCHTOB W HX COCIAHHCHHH B
COOTBCTCTBHH C TTOJOKCHUCM
Tlepuoauueckoit CHCTEME.

3. ITpakTUKO-OPUCHTHPOBAHHBIC
TCOPECTHUCCKUC 34 TaHASA Ha
XapaKTCPU3AITHIO XUMHYICCKUX
J7CMCHTOB.  «MeTammmueckue  /
HEMCTAILTHICCKHC CBOICTBA,
3CKTPOOTPHLATCIIEHOCTD H
CPOACTBO K J3JICKTPOHY XHMHYCCKHX
3JICMCHTOB B COOTBETCTBHE C HX

3JCKTPOHHBIM CTPOCHUEM H
MOJIO)KCHUEM B MEPHOAMYCCKOMN
CHCTEME XUMUYECKUX JJIEMECHTOB

A . Mennencesa»
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OK/IIK

Monyas/Paznen/Tema

Pesyabrar o0y4aenust

THIIBI OLICHOYHBIX MEPOIIPHSAT Ui

Paznen 2. XuMmieckne

peaxiun

XapaxkrepuszoBarhb
XUMHUYECKHX Pearmuii

THIIBI

KonrpoanHaas padora
«Crpoenne BeENecTBa 1]
XHMHYECKHE PEAKITHID

21

OK 01
OK 04

THITBI XUMHYECKUX PEAKLMH

CocTaBiirh
COCUHCHHS,
0OMCHa,
OKHCIIHTCIILHO-
BOCCTAHOBHTCIHHBIC PCAKITHH

peakiiu
Pa3IOKCHUS,
3aMCIICHUS,

1. 3amaunm  Ha
YPaBHCHHUH PECaKIIUH;

- COCOUHCHHUS,
Ppa3noskeHUs, 0OMCHA;
— OKHCITUTEIILHO-
BOCCTAHOBHTCIIBHBIX
HCTIOTb30BAHHEM
3JICKTPOHHOTO OajIaHCa.
2. 3amaum HA  pacueT
BCIICCTBA WITH 00BEMA
ra3oB 10 W3BECTHOMY KOJIHUYCCTBY
BCIIECTBA, Macce WM 00BEMY
OIHOTO W3 YYACTBYIOIUHMX B PEAKIUHU
BEWIECTB; PACYETHI

MAcCCHI (006BéMa, KOJTHICCTBA
BCINCCTBA) MPOIYKTOB PCAKIUH, CCITH
OJTHO W3 BEINECTB UMCET PUMECH

COCTABIICHHE
3aMEILCHUS,
peakuuit ¢
MeToaa

MAacCChI

2.2

OICKTPOIHMTHICCKAS
JHCCOLMALIMS ¥ HOHHBIH OOMCH

CocraBmiats VPaBHCHHS
XUMHYICCKHUX PCAKOUH HMOHHOTO
oOMeHa c Y4acCTHEM
HCOPTAHHYCCKHX BEIICCTB

1. 3agaEus HA  COCTABICHHC
MOJICKYJISIPHBIX U HOHHBIX PEAKLMH C
Y4aCTHEM KHCJIOT, OCHOBAHHH U
COJICH, YCTAaHOBJICHHC H3MCHCHHS
KHCTIOTHOCTH CPCIBI

2. JlaboparopHas pabota
XHMHYCCKUX PEAKIIH"

"Tunsl

Pazaen 3. Crpoenune u cBoiicrBa
HeOpI‘aHI/I‘leCKI/IX BCIICCTB

HccaegoBarn
CBOMCTBA
BEIIECTB

cTpoeHHe W
HEOPT AHMYECKIX

Konrpoanaas padora
«CnoiicTBa HCOPTAHHYICCKHUX
BelIeCTB»

3.1

OK 01
IK1.1
IK1.2

Knaccudurarms, HOMEHKIATypa
" CTPOCHHC HCOPraHMICCKUX
BEILECTB

Knaccuumuposarts
HCOPraHUICCKHUC BCIICCTBA B
COOTBETCTBHUH C UX CTPOCHHEM

1. Tect «HoMeHKNaTYpa U HA3BAHHE
HCOPTAHMYCCKUX BCINCCTB HCXOAA H3
HX XHUMHYCCKOH (QOopMyNBl wiH
COCTaBJICHUC XHMHYCCKOH (HOPMYIIBI
HCXOAd W3 HA3BAHHUA BCIICCTBA IO
MEKIYHAPOOHOH WJIM TPUBHAIBHOU
HOMCHKJIATYPCY.

2. 3amavd HAa PacUCT MACCOBOM JOJH
(Maccel) XHMHYCCKOTO  3JICMCHTA
(coeauHEHH) B MOJIEKY JIE (CMECH).

3. Ilpaktuyeckue 3aJaHUS 1O
KIACCH(OUKAWA, HOMCHKIATYPS H
XUMHYCCKHM (hopmy 1am
HCOPTAHHYCCKUX BCIICCTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTudeckue 3a4aHMA  HaA
OIpPENCIICHHE XUMUYECKOH
AKTHBHOCTH BCIICCTB B 3aBHCHMOCTH
BHAA XHMHYCCKOW CBSA3H H THIA
KPHCTANTHYCCKON PEILETKH

32

OK 01
OK 02
IK1.1
IK1.2

OU3HKO-XHMHUCCKHEC  CBOMCTBA
HCOPTaHMYCCKUX BCIICCTB

YcraHaBamBaTh 3aBUCHMOCTD
(PHBHKO-XUMHYCCKIX CBOMCTB
HCOPTAHMYCCKHX  BEIECTB  OT
CTPOCHUSA AaTOMOB W MOJICKYJ, a
TAKKE THNA KPHCTAJUIMYECCKOM
peIICTKH

1. Tect «OCOOCHHOCTH XHMHYCCKHX
CBOWCTB OKCHJIOB, KHUCIIOT,
OCHOBAHHH, aM(OTEPHBIX
THAPOKCHAOB H COJICHY.

2. 3amaHMd HA  COCTABJICHHC
YPaBHCHUH XMMHYECKHUX PEaKUMi C
YIacTUEM TPOCTBIX H  CJIOKHBIX
HCOPTAHMYCCKUX BCIICCTB. OKCHAOB
MCTAJLIOB, HCMCTAJI/IOB H
aM(OTEPHBIX 3JICMEHTOB;
HCOPTAHHYCCKUX KHCJIOT, OCHOBAHHH
H aM(OTEPHBIX THAPOKCUOB,
HEOPTraHMYECKUX COJICH,
XAPAKTCPUBYIOIIMX HX CBOWUCTBA H
CHOCOOBI Oy YCHHS.
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OK/IIK

Monyas/Paznen/Tema

Pesyabrar o0y4aenust

THIIBI OLICHOYHBIX MEPOIIPHSAT Ui

3. ITpakTHKO-OPHECHTHPOBAHHBIC
TCOPETHYCCKHE 3aJAHUA HA CBOHCTBA
H  TOIYYCHHE  HEOPTAaHHYECKUX
BCIECTB

33

OK 01
OK 02
OK 04

W neHTu(puxanus
HCOPTAHMYCCKUX BCIICCTB

HccaenosaTh
peakiuu
BCIICCTB

KAYCCTBCHHBIC
HCOPraHHYCCKUX

1. ITpakTUKO-OPUCHTHPOBAHHBIC
3a7aHUS o COCTABJICHHIO
XUMHYECKHX PEaKkmuii ¢ y4acTHeM
HCOPTAHHYCCKUX BCIICCTB,
HCTIOJTb3YCMBIX X
HACHTH(DHKAIIHH.

2 .JlaboparopHas padora:
“UneHTHPUKATIH ~ HCOPTAHHUCCKHX
BCIICCTB

A

Pazaen 4. CTtpoenne u cBoiicTBa
OPraHUICCKUX BECMECCTB

HccaegoBarn
CBOMCTBA
BeElIeCTB

CrpoeHne o
OPraHm4YecKux

KonrpoanHasi padora
«Ctpoenne 1]
OPraHHYeCKIX BEIIECTB

CBOICTBA

4.1

OK 01
IK1.1
IK1.2

Kmaccupuranmus,
HOMCHKJIATYpa
BCINECTB

CTPOCHHC H
OPTAHHICCKHX

KnaccupumupoBath
OpraHWYeCKHE  BCHICCTBA B
COOTBETCTBHUH C UX CTPOCHHEM

1.  3agasus COCTABJICHHC
HA3BaHUI OPraHU4YECKUX
COCIUHCHUN 1O TPHBHANBHOM HIH
MEKIYHAPOTHOH CHCTEMATHUCCKOM
HOMCHKJIATYPE.

2. 3amaHus HA COCTABJICHHUC MOJHBIX
M COKPALUIEHHBIX  CTPYKTYPHBIX
(popMynT  OpPraHMYCCKHX  BCIICCTB
OTJACITBHBIX KJIACCOB.

3. 3amaun HA  ONPCACICHHC
MPOCTEHIICH (opmMy b
OPTaHHUYECKOM MOJCKYTIBI, HCXOAA U3
3JICMCHTHOTO cocTaBa (B %)

HA

4.2

OK 01
OK 02
OK 04
IK1.1
IIK1.2

CpolicTBa
COCTHHCHHH

OPTaHHYCCKUX

YcranapamBath 3aBHCHMOCThD
(PHBHKO-XUMHYCCKIX CBOMCTB
OPTAHHICCKHX BCIICCTB oT
CTPOCHHSA MOJICKY T

1. 3agaEus HA  COCTABICHHC
YPaBHCHHH XHUMHYCCKHX PCaKIHH C
YYIaCTHCM OPraHHYCCKUX BCIICCTB HA
OCHOBAHHH MX COCTABA U CTPOCHHA.
2. 3amaHMd HA  COCTABJICHHC
YPaBHCHUH XUMHYECKUX PEaKIHH,
HUTFOCTPHPYFOIIHX XHMHYICCKHC
CBOMCTBA C YYCTOM MCXAHH3MOB
MPOTCKAHMUSA [JAHHBIX PCAKUHH H
TCHCTHYCCKOHW CBS3H OPTaHHYCCKUX
BCIICCTB PA3HBIX KJIACCOB.

3. PacueTHbIc 331291 TI0 YPABHCHHAM
peakuuit ¢ y4aCTHEM OPraHM4CCKHX
BCIICCTB.

4, JlaGoparopras pabota
“TIpeBpameHus OPraHU4ECKUX
BCIICCTB MPH HATPCBAHUH"
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OK 01
OK 02
OK 04
I1K1.2

WneHtnukarmmsas OpraHmueCKHX
BCIICCTB, HMX  3HAYCHHC H
MPUMCHCHHEC B OBITOBOM H
TPOU3BOJACTBEHHOM
JCATCIFHOCTH YCIIOBCKA

HccmemoBars KAuCCTBCHHBIC
PCAKIHH OPTaHHYICCKHUX
COEIMHEHHH OTIEIBHBIX KIACCOB

1.ITpakTHKO-OPUEHTHPOBAH-HbIE
3a0AHUS o COCTABJICHHIO
XUMHYECKHX PEAKUUH C Y4aCTHEM
OPTAHHYCCKUX  BCIICCTB, B T.4U.
HCIIOJTb3YCMBIX TS HX
HACHTH(DHKALIH B OBITY H
TMPOMBINIICHHOCTH.

2.JlaboparopHas padora:
“UnerTrdukarms OPraHUICC-KUX
COCIUHCHHH OTACIbHBIX KIACCOB™

Pazgen S. Kumermdeckme u
TEPMOANHAMHYECKIE
3JAKOHOMEPHOCTH  NPOTEKAHIS
XHMHYIEeCKHAX PeaKknuii

XapaxkrepuzoBarhb BJIUSIHHAE
PATAYHBIX daxropon HA
PaABHOBECHE " CKOPOCThH
XHMHYIECKAX PeaKinii

OK 01

CKOPOCTh XUMHUCCKHX PCAKIHH.

XapakTepu3oBaTh BJIHSHHC

ITpakTUKO-OPUECHTUPOBAHHBIC
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Ne | OK/IIK Monyas/Paznen/Tema Pesyabrar o0y4aenust THIBI OLIEHOYHBIX MEePONPHUATHTi
OK 02 XUMHYECKOE PABHOBECHE KOHILICHTPALIMHA pearupyromux [ TCOpeTHIECKUE 3a4aHUA HA AHAJIA3
T1IK1.2 BCIICCTB W TEMICPATYphl  HA|(PaKTOPOB, BIMSMIOIIUX HA H3MCHCHHC

CKOPOCTb XMMHUCCKUX PEAKIHHA |CKOPOCTH XHMHUYECKOM  PEaKUuu.
XapakTepu3oBaTh BJUsHUE | [ IpaKTHKO-OPUEHTUPOBAHHBIC
H3MCHCHHSA KOHIICHTPALMH [3aJaHNA HA NPHMCHCHHC NPWHIHIA
BEIIECTB, peakuuu cpeasl u|Jle-lllatense  A1d  HAXOKACHHSA
TEMIOCPATYphl HA  CMCIICHHC | HAPABICHHSA CMCIICHHUS PABHOBCCHS
XHUMHYICCKOTO PABHOBCCHS XHMHYCCKOH PCAKUMH W aHATH3
(haKkTOPOB, BIMAIOIINX HA CMCIICHHC
XHMHYICCKOTO PABHOBCCHS
6 HccaenoBarn HCTHHHBIE
Paszaen 6. PacrBopsl PACTBOPBI c 3aJAHHLIME
XAPAKTEPHCTHKAMI
6.1 OK 01 IlonaTne 0 pacTBOpax Pasmmuars ncruHHbIC pacTBOpel |1, 3agaum  HA  NPHUTOTOBJICHHC
OK 02 PacTBOPOB.
TIK1.1 2. TTpakTHKO-OpHECHTHPOBAHHBIC
TIK1.2 pacueTHBIE 33JaHMA HA JHCIICPCHBIC
CHCTCMBI, HCIOJB3YECMBIC B OBITOBOH
H TPOW3BOACTBCHHOM JCATCIHHOCTH
4eJI0BeKa

6.2 |OKO01 Hccnaenopanue cBoiicte|MccnemoBarh (usuko-|JlaboparopHas padorta

OK 04 PacTBOpoOB XHMHYECCKIE CBOHCTBA MCTHUHHBIX [ “TIpuroToBicHue pacTrBopos”
IK1.2 pacTBopoB

I MpodeccnoHATLHO-OPHEHTHPOBAHHOE COACPKAHNE (COAEPKAHAE IPUKJIATHOTO MOXYJIS)

7 Pazgen 7. OuenuBarn nocJjaeacTeusa | 3amura Keiica (¢ yaerom oyaymeit
Xumust B OBITY u|0BLITOBOII 1 NMPOU3BOACTBEHHOI | Mpodeccnonans Ol
MPOM3BOACTBEHHOI JEATETHHOCTH  UYeJI0BEKA  C|JeATeHLHOCTH)

JEATETHLHOCTH Ye/I0BEKA TO3HIIIA IKOJIOTHIECKOT

0ezomacHoCcTH

OK 01 Xumus B OBITY u|OucHUBATH nocneactsus | Keiic (c YUETOM Oyaymiei
OK 02 TPOU3BOACTBEHHOM OBITOBOH W MPOM3BOACTBCHHOH | TPO(ECCHOHATBEHOMN ICATCIBHOCTH)
OK 04 JEATETBHOCTH YEJI0BEKA JIEATEIIBHOCTH YeJIOBEKA ¢|B03MOYKHBIE TEMBI KEHCOB:
OK 07 TO3ULUH JKOJIOTHYECKOH | 1. IMoTennenue KIMMara H
IIK1.1 0c30MacHOCTH BBICBOOOXKICHHC TA30BBIX THAPATOB
TIK1.2 CO JIHA OKEaHa.

2. byaymue MaTepHambl A1 aBHA-,
MATIHHO- B MPHOOPOCTPOCHHUS.

3. Hossle MAaTEPHAIIBI LA
COJTHCUHBIX OaTapei.
4. JlexapcrBa HA OCHOBE

PACTHTENIBHBIX MPENAPATOB
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