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1. ObLIASI XAPAKTEPHCTHUKA PABOYEN TIPOT'PAMMBI
OBHIEOBPA30OBATEJBHOU JUCHUITJIMHbI «XUMMUS»

1.1. MecTO IMCHMILUIMHBI B CTPYKTYpe 00pa3oBaTebHOl NMPOrpaMmbl
C1io
OO61eo0pazoBaTebHas AUCHUILIMHA «XUMUSI» SIBISIETCS 00s3aTEIbHONM YacThIO
o011eo0pa3oBaTeNbHOTO IUMKIa 00pa30BaTeIbHON MPOrpaMMbl B COOTBETCTBUM C

dI'OC CIIO no cnenuanbHocTy 15.02.16 TexHOIOTHS MAIIMHOCTPOEHUSI.

[IpuknagHoii Monaynb BKIOYAaeT pasgen & «Xumus B ObITY H
MPOU3BOJICTBEHHOM JNIESITENIbHOCTH YEJIOBEKa», KOTOPBIM peanm3yercs s BceX
npodeccuil/cCnenuaribHOCTe  METOJIOM — PEIIeHUsI  KEMCOB, CBSI3aHHBIX €
HKOJIOTHYECKON  Oe30MacHOCThI0O M OIEHKOW TMOCHEJACTBUN  OBITOBOM U
MPOU3BOJICTBEHHOM  JICSATENIBHOCTH, COOTBETCTBYIOIIEH OTpacisaM Oyayien
po¢eCCUOHATIBHON JIEATEIIbBHOCTH 00yJarOIUXC .

1.2. Illeqtn ¥ muIaHMpyeMble Pe3yJdbTAThI 0CBOCHHS JUCHUILIUHbBI

1.2.1. Hean v 3axa4y JUCHUTIIMHBI

ConepkaHue MmporpaMmbl 001Ie00pa30BATEIbHON JUCIUIUIMHBI « XUMUSH)
HaIIPaBJICHO HA JJOCTUKEHUE CIEAYIOIIUX LeJIei:

— dbopMUpOBaHUE CHUCTEMbl XHMHYECKUX 3HAHUM KaKk BakHeHIen
COCTaBJISIIOIICH €CTECTBEHHO-HAYYHOM KApTUHBI MHpA, B OCHOBE KOTOPOM JiexkKaT
KIIFOUEBbIE TOHATHUS, (YyHIAMEHTAIbHBIE 3aKOHBI W TEOPUM XWMHUU, OCBOCHHE
S3bIKa HAYKH, YCBOCHHE W TMOHUMaHUE CYIIHOCTH JOCTYIHBIX 0000IIeHUN
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHME C HCTOPUEH HUX pa3BUTHUS U
CTAHOBJICHUS;

— dbopMupoBaHUE M Pa3BUTHE MPEJCTABICHUN O HAy4YHBIX METOJax
MO3HAHUS BEIIECTB U XUMHUYECKUX PEaKIui, HEOOXOJAUMBIX JJIsI MPUOOpETCHUS
YMEHHUI OPUEHTHPOBATHCS B MHUPE BEHIECTB U XMMHUYECKUX SIBIICHHUI, UMEIOIINX

MECTO B IIPUPOJIE, B IPAKTUYECKON U TTOBCEAHEBHOM KU3HU;



— pa3BUTHE YMEHUH W CIOCOOOB JCSATENBHOCTH, CBSI3AHHBIX C
HAOMIOCHUEM U OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOII0JCHUEM
npaBui 0€30MacHOr0 0OpaIIeHUs C BEIIECTBAMMU.

3agaum IMCUMILINHBI:

1)  cdhopmupoBaTh ~ MOHUMAHHUE  3aKOHOMEPHOCTEH  NPOTCKAHUS
XUMHUYECKUX TPOIECCOB U SBJICHUM B OKPYXKAIOIIEH cpesie, a TakKKe UX CBS3b C
LIEJIOCTHOM HAyYHOW KapTUHOM MUpa U APYTUMH €CTECTBEHHBIMU HAYKaMH;

2)  pa3BHTh YMEHHSA COCTaBIATH (OPMYJIBI HEOPTraHWMYCCKHX U
OpraHMYECKUX BEIIECTB, YPABHEHUSI XUMUYECKUX PEAKIHNM, OOBACHITH UX CMBICII,
WHTEPIPETUPOBATH PE3yJIbTAaThl XUMHUECKUX IKCIICPUMEHTOB,

3)  chopmupoBaTh HABBIKA MPOBEACHHS TMPOCTCHININX XUMHUYCCKHX
HKCIIEPUMEHTAJIbHBIX HCCIEOBAaHUM C COONIOACHUEM IMpaBUil 0OE30MaCHOTO
oOpalleHus C BEIIeCTBaMH U JIa0OpaTOpHBIM 000PYIOBAHUEM;

4)  pa3BUTh yMCHHS HAXOIUTh, AHAJIW3UPOBATH W HUCIOJIB30BATh
MHPOpMAIIMI0O XMUMHUYECKOTO XapakTepa U3 pPa3IuyHbIX UH(YOPMAIIMOHHBIX
MCTOYHUKOB, BKJIIOUAsl y4eOHYIO JIMTEpATypy, HAYYHBbIC IMyOJIMKAIMA U UHTEPHET-
pecypcsr;

5) chopMUpoBaTh yMEHHUS TPOTHO3UPOBATH TMOCJEICTBUS  CBOEH
NESATETbHOCTH W XUMUYECKUX TPHUPOIHBIX, OBITOBBIX W MPOU3BOACTBEHHBIX
MPOIIECCOB, YUUTHIBAsI BO3MOXKHBIEC KOJIOTMYECKUE U COLIMAIIbHBIC BO3/ICUCTBUS;

6) chopmupoBaTh MOHMMAaHWE 3HAYUMOCTH JOCTH)KCHHH XUMHUYECKOU
HAyKW M TEXHOJIOTWM JUIsl Pa3BUTHs COIMAIBHOM W MPOU3BOJCTBEHHOW cdep ¢
YMEHUEM TTPUBOJIUTH MPUMEPHI UX IPUMEHEHUS B PA3IUIHBIX cepax KU3HU.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOECHHS 0011€00pa30BaTEIbLHOM
aucuIIMHBI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO
Ocoboe 3HaueHue oO01IE00pa3oBaTeNbHASs AUCIUIIMHA «XUMHUS» HUMEET MpHu
dbopmupoBanun u pazsutuun OK 01; OK 02; OK 04; OK 07 u IIK 1.2,
npeacTaBiieHHbIX B akTyamn3upoBaHHbIXx GI'OC CIIO no cnenuansaoctu 15.02.16

Texnonorus MallIMHOCTPOCHUS.



Koa n
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN i

l'[.nalmpyeMble pe3yJbTaThbl 0CBOCHUA NTUCHUIIJIHHBI

I[I/ICIII/IHJII/IHapHLIe

OK 01. BeiOupars
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JeSATeITbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

Oo6mue
JInyHoCTHBIE pe3yabTaThl [0/LKHBI OTpPaXkaThb B
YacTH:
TPYAOBOI0 BOCIUTAHMS:
— TOTOBHOCTH K  TpPydy, OCO3HAaHHE IICHHOCTHU
MacTepCTBa, TPYIO0TO0HE;
— TOTOBHOCTH K aKTI/IBHOfI NCATCIIBHOCTHU

TEXHOJIOTUYECKOW W COLMAJIbHOW HaIpPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBATh,  IJIAHUPOBATh W
CaMOCTOSITEJIBHO BBIMOJIHATH TAKYIO JEATEIIBHOCTD;
HWHTEpEeC K pa3iaudHbIM cepam npodeccrnoHaabHON
JIeATEIILHOCTH.

MeTal’lpeJIMeTH])Ie Pe3yJbTaThbl JOJKHBI OTPAKATh:

OsBJianenue

YHHBEPCAJIbHBIMH yY4eOHBbIMH

NMO3HABATEJbHBIMHU JIeliCTBUSIMHU:
a) 0a30BbIe JJIOTHYECKHE IeHCTBHS !

CaMOCTOSITENILHO (DOPMYITHPOBATh U AKTYaTH3UPOBATH
po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
yCTaHABIUBAaTh  CYHIECTBEHHBIH  NpPU3HAK WU
OCHOBAaHUA  OJId CpaBHCHHA, KJ'IaCCI/ICbI/IKaI_[I/II/I u
0000MIeHHS;

OTIpeeTISATh eIn JIeATeTLHOCTH,
mapaMETPhl U KPUTEPHUU UX JOCTHUIKCHUSA
BBISBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paccMaTpuBaeMbIX SIBICHUSX;

BHOCHUTHb KOPPEKTHUBBI B JCATCIBHOCTH, OLCHHWBATH
COOTBETCTBHUEC PE3YJILTATOB LECIAM, OLICHUBATHL PUCKU
HOCJ’IC,Z[CTBPIIZ ACATCIIBHOCTH.

3aJaBaTb

0) 0a3oBbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

JAucuMmiimHapHble pe3yJbTAaThl 10JLKHBI 0TPAKATh:

ITP6 01. chopMUPOBAHHOCTh MPEICTABICHUA: O XUMHYECKOU
COCTaBJISIIOLICH €CTECTBEHHOHAYYHOW KAapTUHBI MHUpPaA, POJIU
XUMHUHM B TO3HAHWUU SIBJICHUH NPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUST W KYJIbTYPBl JIMYHOCTH, €€ (DYHKIIMOHAIBHOMI
IPaMOTHOCTH, HEOOXOIUMOM MJii pelIeHHs] MPaKTHYECKUX
3aa4 ¥ 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
310POBBIO U IPUPOJHOM Cpee;

IIP6 02. BiageHue CUCTEMON XMMHUYECKUX 3HAHHM, KOTopas
BKJIIOYAET:  OCHOBOIIOJIATAIOIIME  MOHATHUS  (XUMHUYECKUUN
QJIEMEHT, aToOM, OJJIEKTpOHHas o00o0JjoYKa artoma, s-, p-, d-
ANEKTPOHHBIE OPOUTAIH aTOMOB, HOH, MOJIEKYIa, BAJIEHTHOCTb,
ANEKTPOOTPHUIATEILHOCTb, CTENEHb OKHUCIECHUS, XWMHUYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIA 00BeM, YTIepOAHbBIN
ckener, (YHKIUOHAJIbHAs TIpynma, paaukall, H30Mepus,
U30MEPBI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOIOPOABI,
KHCIIOPOJI- M a30TCOJEpIKalle COEIMHEHUs, OUOJIOTHMYECKU
aKTUBHBIC BeIlIeCTBA (YTJIEBOABI, >KUPBI, OEIKH), MOHOMED,
MOJIUMEP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJEKYJSPHBIE
COCIMHEHMS, KPHUCTAJUIMYECKasl peIleTKa, TUIbl XWMHYECKHX
peakuui (OKHCIUTENEHO-BOCCTAHOBUTEIIbHBIE, 9K30-U
SH/IOTEPMHUECKUE, PEAKIUU HOHHOrO OOMEeHa), pacTBOp,
JNEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAs
JUCCOLMAIMSA,  OKHCIUTENb, BOCCTAHOBUTENIb, CKOPOCThb
XUMHUYECKON peakluM, XHMHUYECKOE pPaBHOBECHE), TEOpUU U
3aKOHBI (TEOpUSI XUMHUYECKOTO CTPOEHUSI OPraHUYeCKHX
BemiectB  A.M. bytiepoBa, Teopus SIEKTPOJIUTHUYECKOU
auccounanuu, nepuoanueckuid 3akod .M. Menneneesa, 3aKkoH
COXPaHEHUS Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK




BJIAJIETh HAaBBIKAMH Y4e€OHO-HCCIIEIOBATEIbCKOW U
MPOEKTHON JEATENbHOCTH, HAaBBIKAMHU DPa3peIICHUS
npo0em;

BBIABJIISITH IMPUIUHHO-CJIICACTBCHHBIC CBA3U u
aKTyaJIM3MpOBaTh 3a/iady, BBIIBUTATh THUIIOTE3y ¢
pelICHud, HaXOAUTh apryMCHTBI JIA JOKa3aTCJIbCTBA
CBOUX YTBEPXKJCHWH, 3aJaBaTh MapaMeTpbl |
KPUTEPUU PELICHUS;

AHAJIM3UPOBATh MOJYYCHHBIC B XOJIC PEUICHUS 3a/1a4H
pe3yJIbTaThI, KPUTHYECCKH OLICHUBATh ux
JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MECHEHHE B HOBBIX
YCIIOBHSIX;

YMCTb INICPCHOCUTL 3HAHWA B IIO3HABATCIBbHYIO U
IMPAaKTUYCCKYIO oOnactu KU3HCOACATCIIBHOCTH.

XUMHH, (PaKTOJIOTMYECKHE CBEACHUS O CBOICTBax, COCTaBe,
NOJlyYeHUU U 0OE30MacHOM HCHOJB30BAaHUU  BaKHEHIINX
HEOPTaHMYECKUX W OpPTraHUYeCKUX BEUIECTB B OBITY U
MPAKTUYECKOH JeSITeIbHOCTH YeJIOBEKa;

I1P6 03. chopMUpPOBAaHHOCTD YMEHHH BBIABISATH XapakTepHBIC
OpU3HAKW U B3aUMOCBSI3b HM3YYCHHBIX TMOHATUHN, MPUMEHSThH
COOTBETCTBYIOIIME TIOHATUS IPU ONMCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKHMX U OPraHWYeCKUX BEHIECTB U HUX
IPEBpALIEHN; BBISBIATh B3aUMOCBSI3b XMMHUUYECKUX 3HAHWUM C
HNOHSTUSAMH U TPEJCTABICHUSIMH JPYTHX €CTECTBEHHOHAYYHBIX
IPEIMETOB;

IIP6 04. chopMUPOBAaHHOCTH YMEHMI  HCIOJIB30BATh
HAaUMEHOBAHUS XUMMUYECKUX COEAMHEHUH MEXIyHAPOIHOTO
COI03a TEOPETHUYECKON M MPUKIAJAHON XUMUU U TPUBUAIbHbBIC
HA3BAHUS BAYKHEHMIINMX BEILECTB (3TUJIEH, alleTHIEH, TJIUIEpUH,
¢denon, dopManbaeTua, YKCyCHas KUCIIOTa, TJIMIHH, yrapHbII
ra3, yriaeKuciblii ra3, aMMHUaK, raiieHas H3BECTb, HeralieHas
U3BECTh, MHUTHEBAsl COJAa WU JAPYTUX), COCTABIATH (HOPMYIIBI
HEOPraHMYECKUX U OpraHUYecKHX BEIECTB, YypaBHEHUS
XUMHUYECKHUX pPEaKIHi, OOBSACHATH MX CMBICI; MOJITBEPXKIATh
XapaKTepHbIe XUMHUYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMHU U 3aIllUCSAMU ypaBHEHUN
XMMHYECKUX PEAKIIU;

IIP6 05. chopMUPOBAaHHOCT, YMEHHH  YCTaHABIIMBAThH
MIPUHA/IIEKHOCTD M3yUEHHBIX HEOPraHUYECKUX "
OpPraHMYECKUX BELIECTB K ONPEIEIIEHHBIM KjaccaM M rpynnam
COCMHEHMH, XapaKTepU30BaTh HMX COCTAaB M BaKHEUIIHNE
CBOMCTBa;  ONpENENATh  BHUABl  XUMHUYECKMX  CBs3el
(xoBasleHTHAsi, MOHHAs, METaJUIN4YecKasi, BOJOPOJHAsA), THIIbI
KPUCTAJUIMYECKUX  PEIIETOK BEIIeCTB; KJIACCH(PHUIUPOBATH
XUMHUYECKHE PEAKIINH;

I1P6 07. chopMUPOBAaHHOCTh YMEHHI HMPOBOJUTH PACUETHI 1O
XUMHYECKUM (pOpMysiaM U ypaBHEHUSIM XUMHUECKHUX PEaKIHii ¢
WCIIOJIb30BaHUEM (PU3MYECKUX BEIMYUH, XapaKTePU3YIOIINX
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BEIIECTBA C KOJHUYECCTBCHHOM CTOPOHBI: MACCBhI, o0Bema
(HOpMaHBHBIe YCJ'IOBI/IH) Ia3o0B, KOJIN4YCCTBA BCIIIECTBA,
HCIIOJIb30BAaTh CUCTCMHBIC XUMHWYCCKUC 3HAHUA JIA HNPUHATHUA
peH_IeHI/Iﬁ B KOHKPCTHBIX XN3HCHHBIX CUTyallusaX, CBA3aHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM.

OK 02. Ucnonb3oBath
COBPEMEHHbBIC
CpeICTBa IMOUCKA,
aHanu3a u
UHTEPIIPETALNH
uHpOpMaIUU U
nH(pOpMaLIMOHHBIE
TEXHOJIOTHH JIJIs1
BBITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAITBHON
NesITeNbHOCTH

JInyHOCTHBIE pe3yabTaThl

AOJIKHBI  OTPakKaTb B

yacTu:
IHEHHOCTH HAYYHOI'O ITO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKH U OOIIECTBEHHOW MPAaKTUKU, OCHOBAaHHOTO Ha
Uanore KyJnbTyp, CHOCOOCTBYIOIIEIO OCO3HAHUIO
CBOET0 MECTa B MOJHUKYJIbTYPHOM MUDE;
COBEpPUICHCTBOBAHHE A3BIKOBOM W  YHMTATEIbCKOU
KyJbTYpbl KaK CpEICTBAa B3aUMOJCUCTBUA MEXKIY
JIIOJBMU U IIO3HAHUS MUpa.

MeTal’lpeJIMeTH])Ie Ppe3yJabTaThbl JOJKHBI OTPAKATh:

OsBJianenue

YHHBEPCAJIbHBIMH y4eOHbIMH

NMO3HABATEJbHBIMU 1eHICTBUAMM:
B) pa0orta ¢ nHopManmeii:

BJIJIETh HABbIKAMU TIOJyuyeHUsT HH(POpMaLUU U3
HCTOYHMKOB  Pa3HbIX  THUIIOB,  CaMOCTOSITEIBHO
OCYLIECTBJIATh IOUCK, aHAJIU3, CUCTEMATU3ALMIO H
UHTEpIpeTanuio WHGOPMalUuu pa3iMyHbIX BHUJIOB U
¢bopm npencTaBieHus;

CO3/1aBaTh TEKCTHl B Pa3IUYHbIX (opMaTax c y4eToM
Ha3HaueHus: WHGOpPMalUMU U LEJIEBOM ayAUuTOPHH,

BbIOMpas ONTUMANbHYIO (GOpPMY TNpEACTaBICHUS U
BU3yaJIH3alUy;
OLICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTD

uHpOpMallUK, €€ COOTBETCTBHUE
MOpPaJIbHO-ITHYECKUM HOpMaM;

IMpaBOBbBIM n

JAucnumimHapHbie (NMpeaMeTHbIE) Pe3yJbTATbl U J0JLKHbBI
0TpakKaTh:

IIP6 06. BiaseHrWe OCHOBHBIMH METOJaMH HAYYHOT'O [TO3HAHUS
BEIIECTB U XMMUUYECKHX SBJICHHN (HAOIIO/IEHUE, U3MEPEHHE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE);

I1P6 07. chopMUPOBAHHOCTh YMEHHI MPOBOJUTH PACUETHI 11O
XUMHYECKUM (hOpMysiaM U ypaBHEHUSIM XMMHUYECKHUX PEaKIIHii ¢
UCIIOJIb30BaHUEM (PU3UUECKUX BEJIMYMH, XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOH CTOpPOHBI: MaccChl, o0BemMa
(HOpMallbHbIE ~ YCJIOBHSI) Ta30B, KOJHMYECTBAa  BEIIECTBA;
UCIIOJIb30BaTh CUCTEMHBbIE XMMHUUYECKHE 3HAHUS I MPUHATUA
pelieHuit B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C
BEIIECTBAMU U UX TPUMEHEHUEM;

P6 08. chopMuUpOBaHHOCT, YMEHUW TUIAHUPOBATH W
BBIMOJHATh ~ XMMHYECKUH  DKCIEPUMEHT  (MIpeBpalieHUs
OpraHMYECKUX BEUIECTB MpPHU HArpeBaHUM, MOJy4YE€HUE STHIICHA
U H3Yy4EHHE €ro CBOMCTB, Ka4eCTBEHHBIE pEAKIUM Ha
anbJIeTU/bl, Kpaxmaj, YKCYCHYIO KHCIOTY; JIeHaTyparus
OeNKOB MPH HAarPEBAaHUU, [IBETHBIC PEAKIINH OEJIKOB; MPOBOIUTH
peakuuu HOHHOrO OOMEHa, ONpelNeisIThb Cpeay BOJHBIX
pacTBOpPOB, KaUeCTBEHHBIE peakluu Ha cynbdar-, kKapOoHAT- U

XJIOpUJI-aHUOHBI, Ha KaTHOH aMMOHUS; pemiaTh
SKCHEpUMEHTAIbHbIE 3a7aud 1o Temam "Meramisl" ¢
"Hemetamnbl") B COOTBETCTBMM C MpaBWJIaMHU TEXHUKHU
0e30macHOCTM  Ipu  OOpallleHud ¢ BEleCTBAMU |

1a00paTOpHBIM  000PYAOBAHUEM; MPEACTABIATh PE3YIbTAThI
XMMHUYECKOTO JKCIEpUMEHTa B (opMe 3aluCH ypaBHEHUH
COOTBETCTBYIOIIUX peaKIHi u (OpMYyIUpOBaTH BHIBOJBI Ha




— BJAJIETh HAaBBIKAMU PACIIO3HABAHHUS W  3aIUTHI
nHpopmanuu, HWHPOPMAMOHHOKH  OE301aCHOCTH
JMYHOCTH.

OCHOBE 3THUX PE3YJIbTATOB;
IMP6 09. chopMUPOBAaHHOCTh YMEHHUS  aHAJIM3UPOBATH
XUMHYECKYI0  WHPOpMAIMIO, TOIy4aeMyl U3  pasHBIX

UCTOYHUKOB (CpelICTB MaccoBOM MH(opmManuu, ceTb MHTepHET
U Apyrue).

OK 04. O¢ddexruBHO
B3aUMO/ICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH1e

JInuHOCTHBIE Ppe3yJIbTAThI

4acTu:

rPaskIaHCKOr0 BOCIMTAHUS:

— TOTOBHOCTh BECTU COBMECTHYIO [I€ATEIbHOCTH B
MHTEpecax rpakJaHCKOro 00IIecTBa;

— YyMEHHE  B3aUMOJCKHCTBOBATh C  COLMAIBHBIMU
WHCTUTYTaMU B COOTBETCTBHUHM C UX (PYHKIUAMHU U
Ha3HAYCHUEM.

MeTtanpeameTHblie pe3yJabTaThl J0JKHbI OTPAXKATh:

OBiajeHue YHUBEpPCAJIbHBIMH KOMMYHUKATHBHBIMU

AeMCTBUAMMU:

0) coBMecTHas 1eITeJbHOCTD.!

— TIOHUMATh u HCIIOJIh30BaTh MIPEUMYIIEeCTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU pabOThI;

— TIpUHUMATh UMM  COBMECTHOM  JI€ATEIbHOCTH,
OpraHU30BBIBATh U KOOPJAMHHUPOBATH JCHCTBUS MO €€
JTOCTHKEHUIO! COCTAaBJISITh J1aH JENCTBUH,
pacmpeneniaTh poii ¢ Y4eTOM MHEHUH YYaCTHHKOB
00CYyKIaTh pe3yIbTaThl COBMECTHOM PabOTHI.

OBiajeHue  YHUBEPCAJIbHBIMH  PeryJsiTUBHBIMHU

AEeMCTBUAMMU:

r) IPUHATHE Ce0s U APYTUX JIIOAeH:

— TIPUHUMATh MOTHBBI U apTYMEHTHI JIPYTUX JIOJEH TTPH
aHaJIM3€ PE3yJIbTATOB JIEATEIbHOCTH;

— IIpU3HABaTh CBOE IIPaBO W MpaBO APYIUX JIIOAECH Ha
OIIINOKH;

— pa3BUBaTh CHOCOOHOCTh TOHHMMATh MHUP C TO3UIUU

AOJIZKHBI OTpa*kKaTb B

JucuuniauHapHubie (MpeIMeTHBIE) Pe3yabTaThl U JIOJKHBI
0TPakKATh:

P66 08. chopmMupoBaHHOCT, YMEHUW TUIAHUPOBATH W
BBIIIOJIHATh ~ XUMHUYECKUH  SKCIIEPHUMEHT  (IIpeBpalleHUs
OpPraHWYECKUX BEUICCTB NPH HArPeBaHHH, TMOJTYYCHHE ITHIICHA
U U3YyYCHHE €ro CBOWCTB, KayeCTBEHHbIC pEAKIUU Ha
IBJICTHIBI, KpaxMal, YKCYCHYIO KHCIIOTY; JI€HATyparus
OEJIKOB MPH HAarpEBaHKH, [IBETHBIC PEAKIIUU OCIKOB; IPOBOIUTh
peakuMd HMOHHOTO OOMEHa, OmNpeneisaTh Cpeay BOJHBIX
pacTBOPOB, KaueCTBEHHBIE peaklu Ha cynb(dar-, kKapOoHaT- U

XJIOpUJI-aHUOHBI, Ha KaTHUOH aMMOHUS, pemaTh
SKCIEpUMEHTAIbHBIE 3a7aud 1o Temam "Mertamisl" u
"Hemeramnbl") B COOTBETCTBUM C IMpaBWJIaMHU TEXHUKHU
0e30macHOCTM  Hpu  OOpallleHuM ¢ BELeCTBAMU U

7a00paTOPHBIM  O00OpPYJOBAaHUEM; TPEACTABIATh PE3YIbTAThI
XUMHYECKOTO JKCIepuMeHTa B ¢opMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX pEaKIU u (OpMyIUpOBaTh BHIBOJABI Ha
OCHOBE 3THX PE3yJIbTAaTOB.




APYyroro 4ea0BeKa.

OK 07.
CopnelicTBOBaTh
COXPaHEHHUIO
OKpY>Karollen Cpebl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00

JIn4HOCTHBIE pe3y/IbTaThI

YacTH:

IK0JIOTHYECKOr0 BOCIIMTAHUS:

— c(opMUPOBAaHHOCTH  JKOJIOTUYECKOH  KYJIBTYpHI,
[IOHUMAaHUE BIMSHUS  COLUAIbHO-DKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHME NPUPOAHON M COLMAIBHOMN

AOJIKHBI  OTPaKaTb B

JAucnumimHapHbie (NMpeaMeTHbIE) Pe3yJbTATbl U J0JLKHbBI
0TPaKATH:

ITP6 01. chopMUPOBAHHOCTh MPEICTABICHUA: O XMUMHYECKOM
COCTABJISIIOLIEH €CTeCTBEHHOHAYYHOW KapTHUHBI MHpA, POJIU
XUMHUHM B TO3HAHWUU SIBJICHUM TNPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUST W KYJIbTYPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOMI

M3MEHEHHUHU KIUMaTa, cpenbl, OCO3HAHHE rI100aIbHOTO XapakTepa | F[PAMOTHOCTH, HEOOXOJMMOM [UIi pEleHUs IPaKTHYECKUX
TIPUHIIHAITBI IKOJIOTHYECKUX MPOOJIEeM; 3a/1a4 ¥ HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
OepexKIMBOrO — IUIAHUPOBAaHHUE M  OCYIIECTBJIECHUE JICUCTBUUA B 3JI0POBBIO U IIPUPOTHON CPELE;
MPOU3BOCTBA, OKpYKAIOIleH cpeJe Ha OCHOBE 3HAaHWsA Leleil IIP6 10. cdopMuUpPOBaHHOCTH YMEHHUH COOJIOJATh IPaBHIIA
3¢ pexTUBHO YCTOHUMBOTrO Pa3sBUTHUS YEIOBEYECTBA; JKOJIOTHUECKH I€IeCO00pa3HOro TMOBEACHHUS B OBITY U
JICKCTBOBAThH B — aKTHBHOE HeIPHSTHE ACHCTBUH, MPHHOCAIMX Bpex | TPYAOBOIL ICATEIBHOCTH B LEISX COXPAHCHHS CBOCTO 3/10POBbS
YpEe3BBIYAHBIX OKpYXKaIoIIeil cpefie; U OKpYXAalollel MPUPOAHON Cpenbl; YYUTHIBATh OMACHOCTh
CUTYaITUAX —  yMeHHe I[POTHO3HPOBATH HeGIaronpusTHple | BO3ICHCTBHS HA KUBBIEC OPraHU3MBI onpenenevHHHx BCHIGCTBV,
SKOJOTHUECKHE  TOCIEACTBAS  IpEANpUHEMaeMbrx | TOHHMAs  CMBICH  TOKa3aTesis  NPEICTbHOM  JONyCTHMON
NeHCTBUM, Pe1oTBpALLATh HX. KOHIICHTPAIHH.
MeTtanpeaMeTHbie pe3yJibTAThl J0JIKHBI OTPAKATH:
OBananenue YHHMBEpPCAJIbHBIMH Y4eOHbIMH
MO3HABATEJIbHBIMH JAeHCTBUSIMH:
B) padoTa ¢ unopmaumeii:
— WCTOJB30BaTh  CPeACTBA  WH(MOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX ~ TEXHOJIOTUH B  pEUICHHH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHU3aIMOHHBIX 3a7a4 c COOJIIO ICHHEM
TpeOOBaHUN HSPrOHOMUKH, TEXHHKH O€30MMacHOCTH,
TUTUEHBI,  pecypcocOepexeHus,  MpPaBOBbIX U
STHYECKUX HOPM, HOPM nH(pOpMaAITMOHHON
0C30IMacHOCTH.
IIK 1.2. JInuHOCTHBIE Ppe3yJabTaThl [O0/LKHBI OTpaxkath B | {ucuumiimHapHble (NMpeaMeTHbIE) Pe3yJbTAThbl U JO0JKHBI

BriOupates Meron
MOJTYYEHHS 3aTOTOBOK

4acTu:
TPYAOBOI0 BOCIIMTAHMSA:

0TpPakKATH:
ITP6 08. chopMupoBaHHOCTh YMEHUM IJIAHUPOBATH U




C YYETOM YCJIOBUHI
IIPOU3BOJICTBA

FOTOBHOCTb K  TPYydy, OCO3HAaHHE  LEHHOCTH
MacTepcTBa, TPYA0Jt00ue;

TOTOBHOCTB K aKTHUBHOH eI TCIILHOCTH
TEXHOJIOTUYECKOM M COLMAJIbHOM HAIlPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBATh,  IJIAHUPOBATh W
CaMOCTOSITEJIBHO BBIMOJIHATH TAKYIO JEATEIIbHOCTD;
HWHTEpEC K pa3inudHbIM cepam mpodeccruoHaaIbHOM
JIeSITEIILHOCTH.

BBIIIOJIHATh XUMUYECKUI 3KCIIEPUMEHT B COOTBETCTBUH C
IpaBUIAMU TEXHUKH 0€3011aCHOCTH MPH 0OpallieHUH ¢
BELIECTBAMU U J1a0OPAaTOPHBIM 000pYy10BaHUEM; IIPEACTABIIATh
pe3yabTaThl XMMUYECKOIO 3KCIIEPUMEHTa B (hopMe 3amnucu
YpaBHEHHI COOTBETCTBYIOIIMX PEaKIUK 1 (POPMyITUPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB.

I1P6 10. chopMupoBaHHOCTH YMEHUH COOIIIOIATH MTPABHUIIA
9KOJIOTUYECKH 11eJ1eCO00Pa3HOro MOBEACHUS B ObITY U
TPYJIOBOH JEATEIBHOCTU B LESAX COXPAHEHUS CBOETO 3/10POBbs
Y OKPY’KaIOILEH IPUPOIHON CPENbl; YUUTHIBATH OIACHOCTD
BO3/ICICTBUS HA KUBbIE OPraHU3Mbl OIIPEICIICHHBIX BELIECTB,
IIOHMMasl CMBICII TIOKA3aTelIs IPeleIbHON JOITYCTUMON
KOHLEHTpALUH.
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2. CTPYKTYPA U COJAEPXKAHHUE OBIIEOBPA3OBATEJIBHON
AU CHUTIJIMHBI «XUMMUSA»

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

. O0BeM B

Bua yueOHoii padoThl
yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMBbI AN CIIUTITTHHBI 72
Conep:xanue yueOHOro MaTepuaJia 64
BT. 4..
TEOPETUYECKUE 3aHATUSA 36
MIPaKTUYECKHUE 3aHATHS 18
71a00paTOPHBIE 3aHATHS 6
KOHTPOJIbHBIE paOOTHI 4
IIpodeccnonanbHO OpHEHTHPOBAHHOE CO/lep:KaHue (ColepKaHNe 8
MPUKJIAJTHOT0 MOIYJIfA)
BT. U..
TEOPETUYECKHE 3aHATHUS 4
IIPAKTUYECKUE 3aHATUS 4
IMpomexxkyTounas arrectamus (auddepeHInpOBaHHBIN 3aUeT) falaiel
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2.2. TemaTu4yeCcKMi IJIAH M COAEPKAHUE TN CIUTIIHHBI

Haumenosanue
pa3aesioB U TeM

Conep:xanue yuyeOHOro Mmarepuasa (0CHOBHOE M MPO(decCHOHAILHO OPUEHTHPOBAHHOE),
J1a0opaTOpPHbIE M NMPAKTHYECKUE 3AHATHS, IPUKJIATHONH MOIYJ/Ib

O0BéM
yacoB

dopmMupyemblie
KOMIIeTEeHI[UHN

1

2

4

Conep:kanue y4eOHOTO

MaTepuaJja

64

Paznen 1. Teopernueckue 0CHOBbI XUMHH

16

Tema 1.1.
OcHOBHEBIE
XAMHUYECKHE TOHATHS
U 3aKOHBI, CTPOCHHUE
aTOMOB  XHMHYECKHX
9JIEMEHTOB

Conep:kanue y4eOHOT0 MaTepHuaJia

1. Xumuuecknii 3jeMeHT. ATOM. Snpo aroMa, H30TONBL. JEKTPOHHAs 00O0JIOYKA.
DHepreTUueckrue YpOBHH, MOJYPOBHH. ATOMHBIE OpOHTan, S-, P-, d- anemenTbl. OCOOCHHOCTH
pacnpeneneHns 3J1€KTPOHOB MO OpOUTAIIM B aromMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPUOJIOB.
OnexkTpoHHas KOH(urypauus atroMoB. OCHOBHbIE XUMHUYECKUE 3aKOHBI

HpaKaneCRue 3aHATHSA

IIpakTnyeckas padora Nel. «OCHOBHbIE KOJIMYeCTBEHHbIE 3aKOHBI B XMMHH H PacyeTsl M0
YPABHEHHSAM XHMHYECKHUX peakuuii».

OTtHocuTeNbHBIE aTOMHAsE M MOJIEKyJspHas Maccel. MossipHas Macca. KonuuecTBo BeriecTsa.
MaccoBast 101 BemecTBa. 3akoH ABoraapo. MossipHblii o0beM ra3oB. OTHOcHTENbHas
IJIOTHOCTH Ta30B. PacueTsl mo YpaBHCHHUAM XUMHNYCCKUX peaxunﬁ C MCHOJIB30BaHUEM MAaCCOBOM
JTOJIA BEIIEeCTBa, 00beMa (HOpMaJIbHBIEC YCJIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA

OK 01

Tema 1.2.
[lepuoanueckuii 3aK0H
U [Tepnoanueckas
CUCTEMAa XMMHYECKHUX
anementoB . N
MengeneeBa, ux CBA3b
c COBPEMEHHOMN
TeOpHUei CTPOEHHUS
aTOMOB

Conep:xanue yueOHOTro MaTepuaJia

IIpakTHYeckHe 3aHATHA

2.IlpakTuyeckass padora Ne2. «M3yuyeHue TEPHOAUYECKUX 3aKOHOMEPHOCTEH MW HX
B3aMMOCBSI3H CO CTPOEHHEM ATOMOB).

Ilepuonnueckas cucrema xumudeckux aemeHToB .M. MenpaeneeBa. CBsi3b NMEpUOIUUECKOTO
3akoHa U lleproguyeckoil CUCTEMBI XUMUYECKHUX 3JIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMepHOCTI/I U3MEHEHHUS CBOMCTB XHUMHYECKUX 9JICMCHTOB, 06pa3yeMHx nMHU
MPOCTHIX M CIOKHBIX BEIIECTB MO rpymnmnaM u nepuonaMm l[lepuoanueckoil cucremsbl. 3HaUe€HUE
NEPUOANYCCKOr0 3aKOHa M CHCTEMbI XHUMHUUYCCKHUX JJICMCHTOB ZII/I MeHneneeBa B pPa3BUTHU
HAYKH.

YcTaHoBIIEHHUE CBSI3H MCXKIAY CTPOCHHUEM aTOMOB XHUMHUYCCKHUX IJJICEMCHTOB M IMEPHUOANYCCKUM
M3MEHEHUEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUU C MOJIOKEHUEM
Ilepuoanueckoil cuctemsl. PenieHrne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHUM Ha
XapaKTepU3alUI0 XUMUYECKUX DIeMEHTOB «MeTalinnieckue / HeMETaITMYeCKHe CBOWCTBA
XUMHYECKHX D3JIEMEHTOB B COOTBETCTBUHM C UX JJIGKTPOHHBIM CTPOEHHUEM U TIOJOKEHUEM B

OK 01
OK 02
K 1.2
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MEepUONYECKON cucTeMe XumMuieckux snemenToB .M. MenaeneeBa

Tema 1.3. Coaepxxanue yueOHOIo MaTepuasa OK 01
Crpoenue  BemectBa | 3.CTpoeHHe BellecTBa. XHMHYECKasi CBSI3b. BHIbl XUMHYCCKOW CBSI3U (KOBaJCHTHAs
" IPHUPOJA | HEMOJISIpHAs. W TOJISIpHAsi, MOHHAS, MeTajulnyeckas). MexaHu3mbl 00pa30BaHHsS KOBAJICHTHOM
XUMHUYECKON CBSI3H. | XUMHYECKOM CBsi3W (OOMEHHBIN M OHOPHO-aKLUENTOpHBIH). Bogopoanas cBsa3b. BaneHTHOCTD.
Msoroo0pasue DneKTpooTpUlaTeNbHOCTh. CTeneHb OKucaeHus. FIOHbI: KaTHOHBI M aHHOHBI
BEIIECTB IIpakTHYecKkue 3aHATHS
IIpakTuyeckas padora Ne3. «CTpoeHne BellecTBa U NPUPOIa XUMUYECKOI CBSI3W».
JlemoHcTpanuss Mozened KpPUCTAIUIMUECKHUX PELIETOK: MOHHOW (XJIOpWJ HaTpus), aTOMHOU
(rpadut u anma3z), MONEKYISIPHOU (YIJIEKHCIBIA Ta3, MOM), METATMYECKON (HATpHii, MarHuu,
Menb). Pemenne mpakTH4ecKWx 3aJaHUil Ha COCTaBJIICHUE JJIEKTPOHHO-rpaduyeckux (Gopmy
snemMeHToB 1-4 neprooB
Tema 1.4. Coaep:xanue yueOHOTo MaTepHaJia OK 01
Knaccudukanus, 4. Knaccupukanusi HeopraHu4eckux BemlecTB. HoMeHKIaTypa HEOpraHMYeCKMX BEIECTB OK 02
" HOMEHKIIAaTypa | (OKCUABI, THAPOKCUABI, KHCIOTHI, COJIM). BemiectBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO
HEOPraHUYECKUX CTpOEHUs. ATperaTHble COCTOSTHUS BelecTBa. Kpucramimyeckue u aMopQHbIe BeleCTBa. 3aKOH
BELIECTB MOCTOSTHCTBA COCTaBa BellecTBa. THIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHas, MOJEKYJspHas,
MOHHAs1, METAJUITMYeCKasi). 3aBUCUMOCTb CBOIMCTBA BEIIECTB OT TUIA KPUCTAIIMYECKON PeIETKH
IIpakTHYecKue 3aHATHS
IIpakTnueckas padora Ned. «HoMeHK/IaTypa HeOPraHU4YeCKHX BelIeCTB).
Pemenne mnpakThyeckux 3aJaHuil MO KiIaccH(UKAMKM, HOMEHKJIAType U XHMHYECKUM
dopMynaM HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KIAcCOB (yrapHbIil ra3, YIJIEKUCIHbIA ras,
aMMHUak, raiieHas U3BeCTh, HeTalleHas U3BEeCTb, MUThEBAs COJA U APYTUX): Ha3BaHUS BEIIECTB
no mexayHapogHoit (MIOITAK) unu TpuBMaibHOW HOMEHKIATYpe M COCTaBieHHE (DOpMYIIbI
XUMHYECKHX BEIIECTB, OINpeAeieHNe NPUHAAICKHOCTH K kiaccy. Ilowck uHdopmanuu mo
Ha3BaHUAM, WACHTU(PHUKATOPAM, CTPYKTYPHBIM (opMysIaM. AHAIN3 XUMUYECKOH MH(OpMaLUH,
MOJTy4aeMOM U3 pa3HbIX HCTOYHUKOB (CpencTB maccoBoil uHpopmauuu, cetb MHTepHeT u
JApyrue)
Tema 1.5. Copaepxxanue y4eOHOIro MaTepuasa OK 01
Tuner XUMHUYCCKUX |5 Xumuveckasi peaknus. Kiaccupukanumsi XMMH4YeCKHX peaKlUil B HEOPraHUYECKOW U
peaxruii OpraHWYECKOM XHMMHH. 3aKOHbl COXPAHEHHsS MAacChl BEILECTBA, COXPAHEHUs U IPEBpALICHUS
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OHCPIuv MIpu XUMHUYCCKUX PCaKIHAX. OXuCINTEITbHO-BOCCTAHOBUTEIBHEIC pe€akunu (ypaBHeHI/Iﬂ
OKHCIJICHHA-BOCCTAHOBJICHU A, CTCIICHDb OKHMCJICHUA, OKHCIIHTCIIb u BOCCTaAHOBHUTCIIb,
OKHCJIHUTCIbHO-BOCCTAHOBUTCIIBHBIC pPCaKIWMKU B IPUPOAC, IIPOU3BOACTBCHHEBIX IIpoHEcCax H
KHU3HCOCATCIIbHOCTH OpFaHI/ISMOB)

Tema 1.6.
CKopoCcTh  XMMHUYECKUX
peakuuii. XHUMHUYECKOE
paBHOBeECHE

Conep:kanue y4eOHOT0 MaTepuaJia

6. CkopocTh peakiiu, ee 3aBUCHMOCTb OT Pa3JIMYHBIX (AKTOPOB: MPUPOIBI PEATHPYIOIIHX
BEILECTB, KOHUEHTpALMU PpEarupyrolldx BEIIECTB, TEMIIEPATypbl M IUIOLIAAU PEAKIMOHHOU
noBepxHOCTH. TerioBbie 3(H(PEKThI XUMUYECKUX PEAKITUI: IK30- U SHIOTCPMHUYCCKHUE PEAKIUU.
OOpatumble peakiuu. XuMu4yeckoe paBHoBecue. {akTOphl, BIMSIONIME HA COCTOSHUE
XUMHUYECKOTO paBHOBECUsI (KOHIICHTpALMS PEareHTOB WM TPOIYKTOB PEAKIUHU, HaBJICHHE,
temneparypa). [Ipunnun Jle Hlatense

HpaKaneCRue 3aHATHSA

IpakTnyeckasi padora NeS. «Biausinue pasjn4HbIX (PAKTOPOB HA CKOPOCTb XMMH4Y€CKOM
peakuum».

Pemennie mnpakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHaIW3 (PAKTOPOB, BIHUAIONIUX HA
N3MCHCHHUEC CKOPOCTHU XUMHYECKON pCaKkuu. 3aBUCHUMOCTD CKOpPOCTH XUMHYECKOH pC€akuun OT
MPUCYTCTBUS KaTaau3aTopa Ha MpPUMEPE pa3lIoKEHUs MEPOKCHAA BOJAOPOAA C MOMOIIBIO
JUOKCHUJIa MapraHiia W KaTajla3sbl. Pemenne IMPAKTUKO-OPUCHTHUPOBAHHBIX SaI[aHI/Iﬁ Ha
npuMmeHeHue npuHuuna Jle-lllatenbe nns HaxoXAeHWS HaNpaBIEHUS CMEIIECHHUS PaBHOBECHUS
XUMHUYECKOU PCaKIM U aHAJIN3 q)aKTOpOB, BJIMAIOINIUX HA CMCIICHNEC XUMUYCCKOTO PABHOBCCHA

OK 01
OK 02
IIK 1.2

Tema 1.7.

PactBopsl, Teopus
AJIEKTPOIUTAYECKON
JUCCOIMAIIMHA U MOHHBIN
oOMeH

Coaep:xanue yueOHOro MaTepHaJia

7. PacTtBopbl. Buasl pacTBOpoB MO cOAep aHUIO PAaCTBOPEHHOIO BeIIECTBAa. PacTBOPUMOCTS.
[TonsiTne o aucnepcHbIx cucreMax. McTuHHBIE M KoJUIOMIHBIE pacTBOpbl. MaccoBas [ois
BenlecTBa B pactope. [lonsarue o BomopoaHoMm nokasarene (pH) pactBopa. DnekTpoiauTuyeckas
qucconmanus. CUIIbHbIE U C1a0ble 3JIEKTPOJINTHI, HEANEKTPOJIUTHI. Peakiium HOHHOTO 0OMeHa

JlaGopaTopHble 3aHATHSA

8. JIaboparopHas padora Nel «IIpuroroBjieHre pacTBOPOB».

[TpuroTtoBneHne pacTBOPOB 3aJJaHHOW MAacCOBOMW JIOJIEH PACTBOPEHHOTO BEIECTBA, MPOBEACHUE
peaknmuii WOHHOTO OOMEHa, ONpeAeNieHHe Cpelbl pPACTBOPOB BEIIECTB C  IOMOIIBIO
VHHUBEpPCATbHOTO HHAUKaTOpa (KUCas, HEWTpanbHas, IIelo4Has). 3aJaHus Ha COCTaBJICHHE
WOHHBIX peakuuid. PeleHne NMpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PACTBOPHI,
HCIIOJI3YCMbIC B 6BITOBOI71 u HpOH3BOZ[CTBeHHOI>'I ACATCIBbHOCTHU YCJIIOBCKA

OK 01
OK 02
OK 04
OK 07
K 1.2

Paznen 2. Heoprannuyeckasi xummus

10

Tema 2.1.

\ Copnepxxanue y4yeOHOro MmarepuaJia

OK 01
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DOU3NKO-XUMHYECKUE
CBOMCTBA
HEOPraHUYECKHUX
BCIISCTB

9. Metamabl. Ilonoxenune meramioB B Ilepumomuueckoll cucTeMe XHMHUUYECKHX 3SJIEMEHTOB.
Oco0eHHOCTH CTPOCHHSI DJIGKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOmme ¢usnueckue
cBoiicTBa MeTauioB. CruiaBbl METAJUIOB. DJEKTPOXUMHUYECKUN PsAJl HANPSHKEHUM METalJIoB.
XUMHYECKUE CBOMCTBA BAXKHEUIIUX METAIIOB (HATPUM, KajduM, KajablMd, MarHuii, aJlOMHUHHM,
IIMHK, XpOM, XeJe30, MelIb) W HuX coeauHeHuid. OOmme crmocoObl TMOJYYCHHS METAJLIOB.
[TprMeHeHe METAIITIOB B OBITY M TEXHUKE

10. Hemerasabl. [lonoxenne HemeranaoB B Ilepuoanueckoil cucreMe XMMHUECKUX 3JIEMEHTOB
J.1. MenneneeBa M OCOOCHHOCTH CTpOeHHUs aromMoB. (DHU3MYECKHWe CBOWCTBA HEMETAJUIOB.
AmnoTponusi HeMeTaJJIoB (Ha ImpUMepe KHUCIopoJa, cepbl, ¢hocdopa u yriaepoaa). XUMHUECKUE
CBOWCTBA W NMPUMEHEHHNE BAXHEHININX HEMETAIIOB (TaJOreHOB, cephl, a30Ta, Gocdopa, yriepoaa
U KpEeMHHUs) U UX COCAUHEHHH (OKCHUIOB, KHUCIOPOACOJAEPKAIIMX KHCIOT, BOJOPOIHBIX
coenuHeHui). [IpruMeHeHne BaXKHEHIIMX HEMETAJUIOB U UX COCIMHEHUIM

11. Xwumu4YeckHe CBOICTBA OCHOBHBIX KJIACCOB HEOPraHM4YecKHMX BellecTB (OKCHJIOB,
THUJIPOKCUIOB, KHCJIOT, cojied u ap.). [‘eHeTwdeckas CBsI3b HEOPraHWYECKHX BEIICCTB,
MPUHAJICKANUX K Pa3IuYHbIM KJlaccaM. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOMCTB MPOCTHIX
BCIICCTB, BO)IOpOI[HBIX COG}IHHGHI/Iﬁ, BBICIIINUX OKCUJI0B U FI/I)IpOKCI/I}IOB

IIpakTHYeckHe 3aHATHA

12. TIpakTuyeckass padora Ne6. «DHU3MKO-XMMUYECKHE CBOHCTBA HEOPraHMYeCKUX
BEILECTB».

CocraBieHre ypaBHEHUMM XHMHUYECKUX pEaKUud C ydacTUEM MPOCTBIX M CIOMKHBIX
HEOPraHWYECKUX BELICCTB: METAJUIOB M HEMETAIJIOB; OKCUIOB METAJUIOB, HEMETaUIOB U
aM(OTEpHBIX 3JEMEHTOB; HEOPraHMYECKUX KHUCJIOT, OCHOBAaHUN U aM(OTEPHBIX T'HIPOKCHU]IOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLINX UX CBOMCTBA.

PacuéTsl Maccel BemecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WU
00BEMY OJHOTO M3 YYaCTBYIOLIMX B PEaKIMH BEIIECTB, pacd€Tbl Macchl (00bEMa, KoIMYecTBa
BEIIECTBa) MPOAYKTOB PEaKIMH, €CIU OJHO W3 BELIECTB MMEET NpumMecu. PerieHue mpakTHKO-
OPUEHTHPOBAHHBIX 3aJaHUI Ha CBOICTBA, COCTaB, MOJy4yeHHE U Oe30IacHOe HCIOJIb30BaHUE
BaXHEHIIMX HEOPraHUYECKHUX BEUIECTB B OBITY M MPOPECCHOHANIBHON AESITEIbHOCTH YeJIOBEeKa

OK 02
OK 04
IIK 1.2

Tema 2.2.
UNnentuduxarnus

Coaep:xanue yueOHOro MaTepHaJia

JlabopaTopHble 3aHATHS

OK 01
OK 02
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HCOPTraHN4YCCKUX
BCIICCTB

13. JIaGopaTopHas padora Ne2 « UneHTH(PUKANMS HEOPTAaHUYECKHUX BEIIECTBY.

Pemenue SKCHCPUMCHTAIIBHBIX 3aa4 110 XMMHUUYCCKHUM CBOICTBAaM METALJIOB U HEMCTAJLJIOB, IIO
pacrio3HABAaHHUIO M TIOJIYYCHHUIO COCIMHCHHH METAJUIOB M HEMETAUIOB (B3aMMOJICHCTBHE
TUIPOKCUIA AIFOMHHHS C PACTBOPAMH KUCJIOT W IIenodYeit,). MaeHTudukanus HeopraHuIecKux
BEIIECTB C HCIOJb30BAHUEM HX (PH3MKO-XMMHUYCCKHX CBOWMCTB, XapaKTEPHBIX Ka4eCTBEHHBIX
peakuuii. KadecTBeHHBIE peakiuu Ha cynbpaT-, KapOoHAT- U XJOPHI-aHUOHBI, Ha KATHOHBI
METAJUIOB M KATHOH aMMOHUS

OK 04

Konrtposabnasi pabGora

1 14. CpoiicTBa HeopraHu4YeCcKUX BeulecTs (10 paszjaenam 1 - 2) 2
Paznen 3. TeopeTnueckue 0OCHOBBI OPraHMYeCKO XMMUH 4
Tema 3.1. Coaep:xxanue yueOHOro MaTepHaJia 4 OK 01
Knaccudukanus, 15. IIpeameT oprannyeckoil XMMHH: € BOZHUKHOBEHUE, PAa3BUTHE U 3HAYCHHE B MOTYYCHHH
CTpOCHHE H|HOBBIX BellecTB U MarepuajiioB. Teopusi cTpoeHHsi OpPraHM4yecKux coeauHeHuii A.M.
HOMEHKJIaTypa BytaepoBa, e€ ocHOBHble monoxkeHUs. CTpyKTypHble (DOPMYJIBI OPraHUYECKHX BEIIECTB.
OpPraHMYCCKUX BEIIECTB (["'omosorusi, nuzomepus. XUMHUYECKas CBS3b B OPraHMYECKUX COEIMHEHUSX: KpaTHbIE CBS3H, G- U 2
T-CBSI3U.
[IpencraBieHne o KiacCUPUKAUMU OpraHUYECKUX BemlecTB. HomeHknartypa opraHMYecKHX
COeIMHEHUH (CucTeMaTHYeCcKasl) M TPUBUATbHBIC HA3BaHUS BKHEHIIINX MPEICTaBUTENIEH KIIacCOB
OpraHMYECKUX BEIIECTB
IIpakTHYeckHe 3aHATHA
16. IpakTnuyeckas padora Ne7. «HoMeHKJIATypa OPraHUu4YeCKUX BelIeCTB.
OzHakoMieHHEe C o0OpasllaMd OpPraHWYECKUX BEIIECTB W MaTepHallaMd Ha UX OCHOBE,
MOJICIMPOBAaHUE  MOJIEKYJ  OpraHMYeCKMX  BEIIEeCTB,  HaONIOJIGHHWE UM ONMCaHUE
JIEMOHCTPALIMOHHBIX OMNBITOB MO TMPEBPALICHUIO OPraHMYECKUX BEUIECTB MPU HArpEeBaHUU 2
(nnaBienue, oOyrnuBaHue U ropeHue). CocTaBieHUE TMOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
dbopMyn OpPraHMYECKHMX BEMIECTB OTJCIBHBIX KIACCOB, WCIONB3YysSl WX Ha3BaHWUS IIO
CUCTEeMAaTUYECKOM W TpPUBHMAJIBHOW HOMEHKJIAType (STWJIEH, alleTWeH, IJIMLEpHH, (eHol,
dbopManbaerua, yKCycHas KUCJIOTa, MIHMIKH). PacueTsl mpocteiimeit popMysbsl OpraHUYecKoi
MOJIEKYJIbI, HCXOJI U3 AJIEMEHTHOTr0 cocTana (B %)
Pa3znen 4. YriieBoaopoabl 10
Tema 4.1. Conepsxanue y4eGHOro MaTepuasia 8 OK 01
VYraesomoponbl U uX|17. IpeneabHble yriieBoAOPOAbI (aJIKaHbI): COCTaB M CTPOEHUE, TOMOJIOTMYECKHIA psijl. MeTaH u OK 02
NPUPOJHBIE HMCTOYHUKH |3TaH: COCTAB, CTPOCHUE, (PU3UUECKUE U XUMUYECKHE CBOMCTBA (PeaKLMU 3aMEIeHHs U TOPEHUs), 2 OK 04
K 1.2

MOJIYYCHHUEC U TPUMCHCHUC.
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18. HenpeneabHble YIiIeBOAOPOAbI (AIKEHBI, alIKaJHCHbI, AJTKHHBI).

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUHN Psii. DTUIIEH U MPOIMUJICH: COCTaB, CTPOCHHE,
bu3HYeCKre U XUMHUYCCKUE CBOMCTBA (PeaKIMK TUAPUPOBAHMUS, TaJIOTCHUPOBAHUS, THPATALINH,
OKHUCJICHUS Y TIOJTUMEPU3AIINN) TIOy4YeHUE U TPUMECHEHHUE.

19. Aaxkaauennbl. OyragueH-1,3 u wmermwnOyranueH-1,3, XUMHYECKOE CTPOCHHE, CBOMCTBA

(peakiusi moJaMMepU3alMu), TPUMEHEHHE (U1l CHHTE3a MPUPOAHOTO M CHHTETUYECKOTO KaydyKa 4
Y PE3UHBI).
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTMYECKHH psii. AIIETHJIEH: COCTaB,
XMMHUYECKOe CTpOeHHEe, (U3MYECKHMEe M XUMHUYECKHE CBOWCTBA (peakuuu TI'MIpUpOBAHMUS,
raJOreHUPOBaHUs, THUIPATAlMM  TOPEHHs), IOJIyYCHHE W  NpPUMCHEHHE  (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHH JUIsl CBAPKU M PE3KH METAJLIOB)
20. ApomaTH4ecKHe yI1eBOA0POAbI (apeHsl). beHson u Tomyor: coctas, crpoeHue, Gpusndeckue
U XMMHYECKHEe CBOWCTBA (peaKkIy raJJoreHUPOBaHUs U HUTPOBAHUA), TOJIyYeHUE U IPUMEHEHHUE.
TOKCHYHOCTH apeHOB (BJiMsSHUE OCH30J1a HA OpPraHW3M 4eyoBeka). ['eHeTHdeckas CB3b MEXIy
YII€BOJOPOAAMH, IPUHAIEIKAIMMHY K Pa3JIUYHBIM KJIACCaM.
IIpuponHble HCTOYHMKH YIJIeBOAOPOAOB. [IpupoHsblii ra3 u nonyrHsle HeQTsAHBIE ra3sl. HedTh 2
u e€ mpoucxoxzaeHue. CrocoObl mnepepaboTKu He(TH: NeperoHka, KPeKUHr (TepMUUYECKHIA,
KataauTuueckuit), nuponus. [lpoaykrsl mnepepaboTku  HedTH, UX NPUMEHEHHE B
IIPOMBIIITIEHHOCTH
U B ObITy. KaMeHHBIH yrosb ¥ IPOJYKTHI €ro nepepaboTKu
Tema 4.2. Copepxanue yueOHOro MaTepuasa 2 OK 02
Dusuko-xuMuueckue  |JlaGopaTopHble 3aHATHS OK 04
CBOWCTBA 21. JIabopaTopHas paGora Ne3 «CBolicTBa yrjieBOA0PO/I0B».
YJIEBOIOPOI0B TpuBHuanpHas U MeXAyHapoIHass HOMEHKJIATypa, XMMHUECKHE CBOMCTBA, CIOCOOBI MOJy4EHUs 2
yraeBonopoaos. Ilomyuenne sTuineHa M HM3ydeHHE €ro CBOWCTB. MoJeaupoBaHUE MOJIEKYT U
XMUMHYECKUX TMPEBPAIICHUI yIIIeBOIOPOAOB (Ha MpUMepe dTaHa, STHIICHA, alleTUIeHA U Jp.) U
raJIOT€HONPOU3BOJHBIX
Paznen S. Kucinopomoconepxamue oprannyecKkue coeIuHeHus 14
Tema 5.1. Copnepxxanue y4eOHOIro MaTepuaJa 2 OK 01
Cruprtel. ®eHon 22. TlpeneabHble OHOATOMHBIE CHUPTHI (METaHOJI W OJTAHOIN). CTPOCHUE, (HU3MYECKHUE H OK 07
XUMHYECKHE CBOMCTBA (pEaklMu C aKTUBHBIMU MeETallJIlaMH, TaJOr€HOBOJAOPOJaMH, TOPEHHE),
IIpuMeHeHrne. BOomopoaHbIE CBS3M MEXAY MOJIEKyJIaMu CHUPTOB. PU3HOIOTrHYECKOE NEHCTBHE 2

METaHOJIa ¥ ITAHOJIA HA OPIaHU3M YeJI0BEKa.
MHoroaToMHble CIUPTHI (ITHUICHIIIMKOIb U TIIMICPHH). CTPOCHHE, (PU3NYECKUEe U XUMUYECKUE
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CBOICTBa (B3aUMOJICHCTBHME CO MICJIOYHBIMU METaJUIaMH, KauyeCTBEHHAs peakius Ha
MHOT'0AaTOMHBIE CHUPTHI). DUZHOTOTHYECKOE ACHCTBME Ha OpraHu3M 4yesoBeka. l[Ipumenenue
[JIMIEPUHA U STUICHTJIUKOJIS.

®enou. CtpoeHue MOJICKYJbI, (pU3UYECKHE W XUMHYECKHE cBolicTBa (eHona. TOKCHYHOCTH
denona, ero pusnonornueckoe AecTBUe Ha OpraHnusMm uenoseka. [Ipumenenue denona

Tema 5.2.

AJpneruael.
KapOoHOBBIE KHCIIOTHI.
Crnoxubie 3¢upbl

Coaep:xanue yueOHOTo MaTepHaJia

23. Aabaerujabl U KeTOHbI ((hopMayIbIeTH, alleTalbJACTH/ I, alleTOH): CTPOCHHE, (PU3HUECKHE U
XUMHYECKHE CBOMCTBA (peakUUu OKHMCIEHUS M BOCCTAHOBJICHUS, KAauE€CTBEHHBIE PEAKIUH),
HOJy4YEeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE IIpe/iebHbIE KApOOHOBbIE KHMCJIOTbI (MypaBbUHAsi M YKCYCHas KHUCJIOTBHI):
cTpoeHue, ¢GU3MYecKue U XUMHUYECKHEe CBOWCTBa (0OLIuMe CBOWCTBA KHUCIOT, peaKIus
TepudUKanMu), TOoJdy4eHne u mnpuMmenenue. CrTeapuHOBas ¥ OJEHHOBAs KHCJIOTHI Kak
IPEJCTaBUTENN BBICIIMX KAPOOHOBBIX KMCIOT. MblIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOIOLIEE NEUCTBHE.

24. CuoxHble 3¢GuUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MIponu3 CloXKHBIX 3(UPOB.
Kupsl. 'naponus xupos. [Ipumenenne ;xupoB. bruonornyeckas poJib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Coaep:xanue yueOHOro MaTepHaJia

25. YraeBoabl: coctaB, KiIacCU(pUKAIUSA YIIeBOJOB (MOHO-, M- U TOJHcaxapuabl). [ roko3a —
IOPOCTEHIIMKA MOHOCaXapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (hU3MUYECKHEe M XUMUYECKHE
CBOIcTBa TIIOKO3bl (B3aumozeiicTBue ¢ rujpokcunom menu (II), okucneHne aMMuadHbBIM
pactBopoM okcuia cepedpa (l), BoccranoBneHue, OpOKEHHE TIFOKO3bI), HAXOXKCHUE B MPUPOJIEL,
NPUMEHEHHE TIIOKO3bl, OMOJOTMYEecKass pOJib B JKU3HEACATEIBHOCTH OpraHM3Ma YeJOBeKa.
®otocunTe3. PPyKTO3a KaK U30MEP TIFOKO3BI.

26. Caxaposa — MpEICTaBUTENb AMCAXAPUAOB, THIPOIIU3 Caxapo3bl, HAXOXKIACHUE B MPUPOJE U
pUMEHEHHE.

IMosmcaxapuapl: KpaxMaa U ILEJUTI0JI03a Kak NpUpojHble mojauMmepbl. CTpoeHHe Kpaxmaia U
LEJUTIONIO3b], (PU3HUECKUEe U XMMHUYECKHE CBOWCTBA KpaxMaia (THAPOJIN3, KayeCTBEHHAs peakLus
C MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DOU3NKO-XUMHYECKIE
CBOMCTBA
KHUCJIOPO0COACPIKAIINAX
OpraHUYECKUX
COETUHEHUN

Coaep:xanue yueOHOTro MaTepHaJia

IIpakTnyeckue 3aHsATHS

27. MpakTnyeckass padora Ne8. «HomMeHKJaTypa KHCJIOPOA0COAEPKANMX OPraHUIECKUX
COeIMHEeHHUI».

TpuBHuanpHas U MeXAyHapoJHash HOMEHKJIaTypa, XMMHUYECKHE CBOMCTBA, CIOCOOBI MOTy4eHUs
CUpPTOB U PEHOIOB, KAPOOHOBBIX KUCIOT U YPHUPOB, ANBIETHIOB U KeTOHOB. COCTaBICHHE CXEM

OK 01
OK 02
OK 04
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peakiuii (B TOM 4HCIE MO MPEAJOKEHHBIM IIEMOYKaM IPEBpallleHUil), XapaKTePU3YIOIINX
XUMHUYECKHE CBOMCTBA KUCIOPOAOCOACPKALIUX OPTAaHUYECKUX COCTUHEHUN

28. IIpakTuyeckasi padora Ne9. «Xumuyeckue H  (u3HYecKHe  CBOMCTBA
KHCJIOPOI0COIEPKAIIMX OPraHMYeCKUX COeTUHEHU D).

[IpoBenenune, HaOmOACHWE W ONHUCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
Ka4eCTBECHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKMciIeHHe 3TaHoja okcugom wmenu (1)),
MHOT0aTOMHBIX CIIUPTOB (B3auMojeiicTBre ruieprHa ¢ ruapokcuaoMm meau (1)), ampaerumos
(okuceHHe aMMHa4YHbIM pacTBopoM okcupa cepeopa(l) u  rumpokcumom  wmemu (1),
B3aMMOJICICTBIE KpaxMalla C HOJJOM), H3yUYE€HHUE CBOMCTB PacTBOpPa YKCYCHOU KHCIIOTHI

Pasjen 6. A3oTcoaep:kaiye opraHudeckue coeIMHeHUus 4
Tema 6.1. Coaep:xanue yue0HOro MaTepHaJia 4 OK 01
AMUHBI. 29. AMMHBI: METWJIAMUH — IPOCTEUIINIA MTPECTABUTENIb AMUHOB: COCTaB, XUMHUYECKOE CTPOCHHE, OK 02
AMUHOKHCIIOTBHI. (bU3HYEeCKUEe U XUMUYECKUE CBOMCTBA, HAXOXKICHUE B IPUPOJIE. OK 04
benkn AMMHOKHUCJIOTBI KaKk aM(OTEpHbIE OpraHMYecKue coequHEHUs. DHU3MUecKue M XUMHUYECKHE

CBOWCTBAa aMMHOKHUCIOT (Ha MpHUMepe INIMIuHA). buojoruueckoe 3HaYeHHE aMMHOKHUCIIOT. 2

IlenTuapl.

Bejkn kak npupojaHsle nosuMmepsl. [lepBuuHas, BTOpUYHas M TpeTHUYHas CTPYKTypa OEJIKOB.

XHMHYEeCKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JEHATYypallls, KaUeCTBEHHbIE pEaKIIMY Ha OEJIKU

IIpakTHYeckHe 3aHATHA

30. IlIpakruyeckass pabGora Nel0. «CsoiicTBa a30TOCOAep:KAIUX OPraHUYeCKHX

COeIMHEeHHI». 5

O®uznyeckue M XMMHUYECKHE CBOICTBA aMUHOB (peaklUMM C KUCJIOTaMH M TOPEHHUS) U

AMHHOKHUCIOT (Ha mpumepe riuiuHa). HabmoeHue u onucaHue JIeMOHCTPAI[MOHHBIX OIIBITOB:

JieHaTypanusi O€JIKOB NPU HarpeBaHUM, IBETHbHIE pEakluu OEJIKOB
Pa3nes 7. BbicokoMoJIeKyJIIpHbIE COeANHEHUSI 2
Tema 7.1. Copepxanue y4eOHOIo MaTepuaJa 2 OK 01
[Imactmaccel. IIpakTHYeckHe 3aHATHA 2 OK 02
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Kayuyku. Bonokna 31. IIpakruuyeckass  padora  Nell. «CuHTe3, aHaau3 ©  KJIaccupuKamus OK 04
BbICOKOMOJIEKY/IAPHbBIX COeAUHEHH D) K 1.2
OcHOBHBIE TIOHATUS XHMHH BBICOKOMOJIEKYJISIDHBIX COCJIMHEHUIN: MOHOMEp, IOJUMeEp,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJUMEpPU3ALMM, CPEeIHsAs MOJEKyspHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COETUHEHUI — MOTMMEpU3aIIHs U MOJMKOHICHCAIINS.
O3nakomiieHHe ¢ 00pa3laMu MPUPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yKOB:
IJIACTMACCHI (TTOJIMATUIICH, TMOJIUIIPOIUIICH, MOTUBUHIIXIIOPU, TMOJUCTHPOI); HATypalbHBIA U
CUHTETHUYECKHE Kaydyku (OyTaIueHOBBIH, XJIOPOIIPEHOBBII U H30IPEHOBBII); BOJIOKHA
(HaTypanbHBIC (XJIOMOK, MIEPCTh, INENK), HCKYCCTBEHHBIC (AlleTaTHOE BOJIOKHO, BHCKO3a),
CHHTETHYECKHUE (KaIPOH M JIABCaH)
Konrpoasnasa pabora 32 C N
5 . CTpyKTYypa U CBOHCTBAa OpraHu4YecKux BemecTs (1o pasjaeiaam 3-7)
IIpogeccnonaIbHO OpHEHTHPOBAHHOE CO/IepKaHue (Co/lepKaHNe NPHUKJIATHOTO MOAYJIS)
Pa3nen 8. Xumus B ObITY M IPOU3BOJACTBEHHOI 1eSITEIbHOCTH YeJIOBEKA OK 01
Tema 8.1. Copepxanue y4eOHOIro MaTepuasa OK 02
Xumugeckue 33. TIpaBuiia JKOJOTHYECKH [€J1ecO0GpPA3HOro0 MOoBedeHHs B ObITY M TPYAOBOii OK 04
TEXHOJIOTUU NAeATEJBHOCTH B LEJISIX COXPAHEHHs CBOETO 3J0POBbSl M OKPYKAIOLIEH IPUPOIHON Cpensbl, OK 07
B MMOBCEAHEBHOM | OITACHOCTH BO3JEHCTBUSA HA >KUBBIE OpraHu3Mbl OPTaHMYCCKHUX BEIICCTB OTACIbHBIX KJIACCOB K 1.2.

U  npodeccruOHATbHON
JeSATENbHOCTH 4EJI0BEKa

(YyriaeBoJopozpsl, CHUPTHL, (EHOJNIbI, XJIOPOPraHUYECKUE MPOU3BOJHBIE, albJETHIbl U [p.),
IIOKa3aTellb MPEIeIbHO JOMYCTUMON KOHIIEHTPALUN U €r0 UCIIOJIb30BaHUE.

34. Posib XMMHM B 00€CII€UEHUH SKOJIOTUYECKOH, YHEPreTHYeCKOi U MUILEeBOH Oe30MacHOCTH,
pPa3BUTUM  MEAMILIMHBI, CO3JaHMM HOBBIX MaTepuagoB (B 3aBUCHMOCTM OT BHJA
npodecCHOHAIBHON NIESTENEHOCTH), HOBBIX UICTOYHUKOB DHEPTHH (QIbTEPHATUBHBIC HCTOYHUKU
sHepruu). lloHATHE O HayuyHBIX METOAAX TIIO3HAHUS BEIIECTB M XMMHYECKUX pEaKIuil.
[IpencraBiaenus o0 OOIIMX HAayYHBIX MPUHLIMNAX MPOMBIIIICHHOTO TMOJIYYEHHUS Ba)KHEHIINX
BelIeCTB (Ha MpUMepax MPOU3BOJCTBA AMMHAKa, CEPHON KUCIIOTHI, METAHOJIA).

XuMHUsT W 370pOBbE UEJOBEKAa: TMpaBWiia O€30MacHOTO HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, ObITOBOW XMMHHU B TOBCEIHEBHOMN KU3HU

IIpakTHYeckHe 3aHATHA

35. IlpakTuyeckasi padora Nel2. «[IpuMeHeHHe XMMHYECKHX BeIIeCTB M TEXHOJOTHH ¢
ydeToM Oyayuieii npogeccnoHaNbHOM 1esiTeTbHOCTID).

Pemenne keic-3agad mo TeMaMm: NUIIEBbIE NPOAYKThl, OCHOBBI PALMOHAJIBHOIO IUTAHUI,
BAKHEUIINE CTPOUTEIbHBIE M  KOHCTPYKLHMOHHBIE MAaTE€pUalbl, CEIbCKOXO3AMCTBEHHOE
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MIPOU3BOJICTBO, KpPAaCKH, CTEKJIO, KEpaMHKa, MaTepHalbl JUIsl SJIEKTPOHUKHU, HaHOMAaTepHallbl,
TEKCTUJIbHBIE BOJIOKHA, WCTOYHUKM DSHEPIUH, OPraHMYECKHME U MHUHEpaIbHbIE YAOOpEHUs,
JIEKapCTBEHHBIE M KOCMETHUYECKUE MIpernapaThl, ObITOBAs XUMHUsI, MATEPHAIIbl U3 UCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

36. 3ammra: IlpencraBienue pe3yabTaTOB pellleHUs Kelc-3amad B (opMe MUHHU-IOKIIaaa
(ormyckaeTcst MCTOJIb30BaHNe rpaUueCKUX U NPE3eHTAIIMOHHBIX MaTepPHajIOB)

IpomexxyTounas arrectamus no qucuumumie (1uddepeHnnpoBaHHbIN 3a4eT)

Bcero

72
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3. YCJIIOBUA PEAJIM3ALIUN IMPOI'PAMMBI
OBIIIEOBPA3OBATEJILHOM JJUCHOUILTAHBI
3.1. MaTrepuajibHO-TeXHUYECKOE 00ecriedeHue

Jlnia peanuzanyy mporpaMMbl TUCIUIUIMHBI TOJDKHBI OBITH TIPETyCMOTPEHBI
CJIEYIOIIME CTIeHHaIbHbIC TIOMEIIECHUS: YUEOHbIN KaOMHET XUMHUU W/WIIN y4eOHOM
XUMHUYECKOH JIabopaTOpHH.

OddexkTnBHOCTh TpemogaBaHus  00ME00pa30BaTEIHLHON  TUCIUATIIUHBI
«XVMHSA» 3aBUCUT OT HAJIM4YUs COOTBETCTBYIOLIETO MAaTEpHaIbHO-TEXHUYECKOIO
OCHAIICHHsI. DTO OOBICHIETCA OCOOCHHOCTSIMU JAUCLUUILUINHBI, B TIEPBYIO OUYEPEb,
e€ OKCIIePUMEHTAIbHBIM XapakTepoM, IIHUPOKAM CIIEKTPOM MPUMEHEHUS U
IPAKTUYECKOM  3HAYMMOCThIO. PekoMeHayeMoe  MaTepualbHO-TEXHUYECKOE
o0OecrieyeHue KaOuMHETa XHMHM M XUMUYECKOM JIabOpaToOpuH  BKJIIOYAET:
CHELIMATU3UPOBAHHYI0 MeOeldb M CHCTEMbl XpaHEHUs, TEXHUYECKUe U
AJIEKTPOHHBIE CpPEACTBA OOy4Y€HHUs, JEMOHCTPALMOHHBbIE Yy4eOHO-HarJIsHbIE
nocoOusi, JAEMOHCTpAallMOHHOE O00OpyJOBaHME U MNpUOOpBI, JTabOpaTOpHO-
TEXHOJIOIMYecKoe 000pya0BaHuE, J1abOPaTOPHYIO XUMUYECKYIO HOCYAY, MOJEIH
(0OOBEeMHBIE W IUIOCKHE), HaTypalbHble OOBEKTHl (KOJUIEKUHUH, XUMHUYECKHE

peakTuBbI), 000pyAOBaHHE JIAOOPAHTCKOM.

Cnennanun3npoBaHHas MedeJIb H CHCTEMbI XPaHCHHS

1 | Cron maGopaTopHBIil 1eMOHCTPAITMOHHBIN (C 3alIUTHBIM, XUMOCTONKHUM U TEPMOCTOUKUM
MOKPBITUEM, PAKOBUHOM, TIOJIBOJKON U OTBEJIEHUEM BOJIbI, CAHTEXHUKOMH,
JIEKTPUICCKUMU PO3ETKAMHU, aBTOMAaTaMHU aBapUWHOTO OTKIIFOUYSHUS TOKA)

2 | Cron 1a00paTOPHBIN 1EMOHCTPAIIMOHHBIN ¢ HAJACTPOUKOH (C 3aIIUTHBIM, XUMOCTONKUM U
TEPMOCTOUKUM TTOKPBITHEM )

3 | Cton yueHnueckuit 1abOpaTOpHBIN, pEryIUPYEMBbIil 110 BHICOTE (C 3aILUTHBIM,
XUMOCTOMKUM U TEPMOCTONKHUM MOKPBITHEM, PAKOBUHOM, OOPTUKOM 10 HAPYKHOMY
Kparo, M0JIBOJIKOM M OTBEJICHUEM BOJIbl, M CAHTEXHHUKON)/CTON yUeHUYECKUH,
perynupyemslii o BbicoTe (MpuoOpeTaeTcss TOAbKO MPU HAIUYUH CIIEHUaIbHOTO
71a00paTOPHOTO OCTPOBHOT'O CTOJIA) (10 KOAUUECMBY 00VUaAOWUXCs)

4 | Ctyn y9eHHUECKHUH (no Koauuecmasy ooy4arouuxcs)

a1

Orserymuresnb

(op}

Jocka kiaccHasi/PenbcoBast cuctema ¢ KJIaCCHOW U MHTEPAaKTUBHOW JTOCKOM
(mporpamMmHOe o0ecrieueHre, MPOeKTop, KPETJIEHUs] B KOMIIEKTE)/HHTEPaKTUBHON
MaHeNbIo (MPOrpaMMHOE O0ecTIeueHIE B KOMILIIEKTE)

CTon ¢ simmKaMu JUIsl XpaHEHUs/ TYMOOU (pabouee mecmo npenooasameinsi)

Kpecno oduchoe (pabouee mecmo npenodasamens)

O©|00|

Jlocka npoOkoBasi/Jlocka MarHuTHO-MapKepHast

10 | Cucrema (ycTpoiicTBO) /Il 3aTEMHEHUS] OKOH
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11 | [lIxad BBHITSHKHON TaHOPAMHBIN

12 | lllkad s xpaHeHus: y4eOHBIX TOCOOMI

13 | Anreuka yHuBepcaiabHas ISl OKa3aHUs IMEPBOH MEIUITMHCKON TTOMOIIN

TexHHu4YecKHne Cpeacrea

MHuoroyHKIMOHaIbHOE YCTPONHCTBO/TIPUHTED

WHTEepakTHBHBIN POrpaMMHO-AIIAPATHBIA KOMITJIEKC MOOMIIBHBIN WM CTAllMOHAPHBIN
(mporpammHOe obecriedyeHue, poeKTop, KperieHne B komiuiekTe)/PenabcoBas cuctema ¢
KJIACCHOM M MHTEPAKTUBHOM JJOCKOH (IIporpaMMHOe o0ecriedeHne, MpoeKTop, KPeIrieHne
B KOMIUICKTE)/MTHTEPAKTUBHOMN TTaHEJbIO (ITPOrpaMMHOE 00eCTIiedYeHUE B KOMITJIEKTE)

[TepcoHanbHbII KOMIBIOTEp € Tiepudepreii/HoyTOyK (JIMIIEH3MOHHOE MTPOTPAMMHOE
obecrnieueHne, 00pa30BaTEIbHBIM KOHTEHT U CUCTEMA 3alIUThI OT BPEIOHOCHOU
nHpopmaluu, mporpaMmMHoe obecniedeHue s nudpoBoi 1adbopaTopuu, ¢
BO3MO>KHOCTBIO OHJIAIH-0OIIpOCca)

JJIeKTPOHHBbIE CPeICTBA 00yYeHUs

DneKTpoHHBIE cpeacTBa 00yueHus/MIHTepakTuBHBIE TOCOOMs/OHIAH-KYPCHI (1O
pazoenam paboyeil npocpammol)

I[eMOHCTpaIII/IOHHbIe y‘leﬁHO-HaFJIﬂI[HI)Ie nocoous

CrioBapu, CIIPaBOYHUKH, SHIUKIONCIHS (10 XUMUYECKUM HAYKAM)

Kommaext IOPTPCTOB BCIMKHUX XUMHUKOB

ITocoOust HATIAIHOM DKCIIO3ULIUN

AIWIN -

[Tepunonnueckas cucrema xuMuueckux 3semMeHToB [[.1. Menneneesa

Cneunaﬂu?.uponanﬂaﬂ Me0eJIb U CHCTEMbI XpaHCHUS AJsA XHMMHYeCKOoii naﬁopaTopun

1

JlabopaTopHbIil OCTPOBHOM CTOJI (ABYXCTOPOHHUH, C 3alIUTHBIM, XMMOCTOUKHUM U
TEPMOCTOUKUM MTOKPBITUEM, HAJICTOJIEM, C TTOACBETKON U AIEKTPUUECKUMHU PO3ETKAMH,
MOJIBOJIKOM U OTBEJIGHUEM BOJIbl, U CAHTEXHUKON)

N

Cryn 1abopaTOpHBIN, PETyIUPYEMBIi 1O BBICOTE

Cton 1abopaTOpHBIA IEMOHCTPAIIMOHHBIN (C 3aIITUTHBIM, XUMOCTOMKHAM U TEPMOCTOHKHM
MMOKPBITUEM, PAKOBUHOM, IMOJIBOJIKOI U OTBEJCHUEM BOJbI, CAHTEXHUKOM,
3JICKTPUUYCCKUMH PO3ETKAMH, aBTOMATaAMH aBaPHUITHOTO OTKJIFOUCHUS TOKA)

Cton 1a00opaTOpHBIA 1EMOHCTPAIIMOHHBIN ¢ HAJACTPONUKOHN (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBHITHEM )

Croa ¢ sAuMKamMu JUis XpaHeHus1/TyMOoi

(o]

Kpecino opucnoe

~

Orserymurens

JleMOHCTpAaIMOHHOE 060PYI0BaHNE H NPHOOPHI 1151 KAaGHHETA M JIAGopaTOpHH

Becbl anexTponHbie ¢ USB-niepexoHUKOM

CTOJIMK TOBEMHBII

I{enTpudyra nemoHcTparionHas

IllTaTuB 1EeMOHCTpPAMOHHBIN

Anmnapar Juisi IpoBeIeHUs] XMMUYECKUX peakluit

Annapar Kunna

OBJIMOMETP

I"openka yHHBEpcanbHast

OO |NOOOTDEWIN|F-

[Tpubop /1 WLTIOCTPAIIK 3aBUCUMOCTH CKOPOCTH XUMHUYECKUX PEAKINI OT YCIOBUMI
OKpYXKarollen cpeibl

10 | HaGop muis snekTponn3a 1eMOHCTPAIIHOHHBIH

11 | IlpuGop A5t ONBITOB 110 XUMHUU C IJIEKTPUUECKUM TOKOM (1a00paTOPHBII)

12 HpI/I60p JJIL OKHUCJICHHA CIIMPTA HAJl MCAHBIM KaTaJIM3aTOPOM

13 | IpuGop jist OTydeHUS TaJIOU0ATKAHOB JICMOHCTPAITMOHHBIN

14 | ITpuGop 1715t MoJTyueHHsI pACTBOPUMBIX BEILIECTB B TBEPJIOM BHUJIE

15 | YcranoBka g GuiabTpoBaHUs O] BAKYyMOM
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16

[Tpubop i onpeieneHnst CocTaBa BO3ayXa

17 | 'a3oananm3aTop KUCI0pOJa U TOKCUYHBIX I'a30B ¢ HU(POBOI MHAMKAIMEH TOKa3aTenei

18 | Ilpubop ans WILTIOCTpALIMK 3aKOHA COXPAHEHHS MacChl BEIIECTB

19 | YcTraHoBKa /1715 IEPETOHKH BEUIECTB

20 | bapomerp-anepou

21 | Habop s n3ydeHusi BOOOPOAHOM SHEPTeTUKU

22 | pH-metpsbl (Oonoanumenvhoe eapuamuenoe 06opyoosanue)
JlabopaTopHo-TeXHOJI0rH4ecKoe 000pyA0BaHue J1JIs1 KaOUHeTa 1 J1adopaTopun

1 | [puGop nyst mosrydeHust raJIonI0aJIKAHOB U CIOXKHBIX A(UPOB J1AOOPATOPHBII

2 | Konbonarpesarenb

3 | DneKTpoIuMTKa

4 | bansg koMOMHMpPOBaHHAS JJaOOpaTOPHAS

5 | Bechl 11 chlmyyux MaTepHanoB

6 | [Ipubop ans moxydeHus razoB

7 | CnuproBka taboparopHas

8 | MarHuTHas MemIaaKa

9 | Mukpockor 1 poBoii ¢ pyKOBOJCTBOM IMOJIb30BATENS M TOCOOUEM JIJISl yUaIIUXCs

10 | HabGop /i 9UCTKU ONITUKA

11 | HaGop nmocyzsl AJis peakTUBOB

12 | HaGop nmocy/pl U MpUHAUIeKHOCTEH A1 pabOThI C MaJTbIMU KOJIHMYECTBAMU BEIIECTB

13 | Habop npuHaayie)XHOCTEH /17151 MOHTa)Ka MPOCTEHITNX MPUOOPOB MO XUMUH

14 | HaGop nmocyzpl 1 MpuHAJICKHOCTEH U3 TponuieHa (MUKpoixadbopaTopus)

JlaGopaTopHasi XumMuuecKasi ocy/aa Juisi KabuHeTa u JiabopaTopuun

1 | Kommiekt ko0 JeMOHCTPallMOHHBIX

2 | Habop npoOOK pe3MHOBBIX

3 | Iepexox CTEKISTHHBIN

4 | TIpobupka Bropia

5 | IIpobupka nByXKOJIEHHAs

6 | CoeaMHUTENb CTEKJISTHHBIN

7 | 3auM BUHTOBOM

8 | Baxxum Mopa

9 | lInaHr CUIMKOHOBBIN

10 | KomIurekT CTeKJITHHON MOCyApl Ha NUTH(ax JeMOHCTPAIIMOHHBIH

11 | Jo3upyroniee ycTpoHCTBO (MEXaHUYECKOE)

12 | Komrutekt n3nenwii u3 kepamuku, hapdopa u dasaca

13 | Kommuiekt soxek happopoBbIx

14 | KommiekT MepHbIX K0JI0 Majoro oobema

15 | KomMmuiekT MepHBIX KOJI0

16 | KommiekT MepHBIX UIUHAPOB IITACTHKOBBIX

17 | KoMIuiekT MepHBIX HWIMHAPOB CTEKIISTHHBIX

18 | KoMIuieKT BOPOHOK CTEKJISTHHBIX

19 | KoMIutekT mameTok

20 | KOoMIUIeKT cTaKaHOB TJIACTUKOBBIX/CTEKIISIHHBIX

21 | KoMIUIeKT CTakaHOB XUMHYECKUX MEPHBIX

22 | KoMIUIEKT CTaKaHYMKOB IS B3BEIINBAHUS

23 | KoMIUIEKT CTYNOK ¢ IeCTUKaMHU

24 | HaGop mmaterneit

25 | Habop nuHIeToB

26 | Habop gwamexk [lerpu

27 | TpyOka cTexiIsiHHas
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28 | DxcukaTop

29 | Yama KpuCTaITU3alliOHHAS

30 | [umbl TUTEIBHBIC

31 | Bropetka

32 | Tlpobupka

33 | baHka oy peakTUBHI MOJIMITUIICHOBAS

34 | banHka 1o/ peakTHUBbI CTEKJISTHHAS. M3 TEMHOTO CTEKJIA C MPUTEPTOM MPOOKOH

35 | Habop CkiIsTHOK JIsl paCTBOPOB PEaKTHBOB

36 | [Tasiouka crekiisiHHAA

37 | TaTuB myist mpoOUpPOK

38 | KoMIIekT cpeacTB Uit MHAWBHUIYAIbHOM 3aIIUTHI

39 | KomIiekT TepMoMeTpoB

40 | CymmbHas Ma”eb IS OCYbI

41 | dunbTpoBanbHas Oymara/GuiabTpel OyMasKHBIC (00NOIHUMENbHOE 8APUAMUBHOE
obopyodosanue)

Mogesan (00beMHbBIE M TUIOCKHE), HATYPAJIbHbIE 00beKThI (KOJJIeKIHU, XHMUYeCKHe
peakTHuBBI) 11 KaOuHeTa U J1adopaTopuu

Komnuiekt mozesnei KpucTaJuIM4eCKUX peleToK

Monenb MoeKysbl Oenka

Habop st MmonenupoBaHusi CTPOCHUSI HEOPTAaHMYECKUX BEIIECTB

H8.60p JJI MOACIMPOBAHNA CTPOCHHUA OPIraHMYCCKUX BCHICCTB

H8.60p JJI MOACIMPOBAHNA CTPOCHHA aTOMOB U MOJICKYIJI

Habop a1 MoJenupoBaHysl 3EKTPOHHOIO CTPOECHUS aTOMOB

KoMIIekT KoJUIeKIui

O INO|OTBAWIN|F-

KommiekT XuMudeckux PCAKTHBOB

Oo0opynoBanne Ja0OPAHTCKOI KAOMHETA XMMHUH

Cro ¢ AnMKamMu Uil XpaHEHUs/ TyMOO#

Kpecio opucnoe

Cron 1abopaTopHBI MOSUHBIN

CYHII/IJ'II)Hafl MaHCJIb OJ1d MOCY bl

Ikad s XpaHeHUs: yueOHbIX TOCOOUi

[Ixad mist XxpaHEeHUsT XUMUYECKUX PEaKTHBOB

HIkad s XxpaHeHus 1abOpaTOPHON MOCYbI/IPUOOPOB

[Tkad BBITSKHON

OO|NO OB WIN|F-

JlaGopanTckuii cTon

[N
o

Cryn 1a60paTOpHBIHN, peryJIUpyeMbIii 10 BHICOTE

[EEY
[EE

ONEeKTPUUECKUH aKBaJUCTUILISATOP

R
N

HIkad cymmabHbIN

[EN
w

Pe3nHOBBIE IEpUaTKN

[EEN
IS

KommiekT epiieit 17151 MbIThs 1a00paTOpHOM MOCY Ik

3.2. HapopmanuoHHoe oOecniedeHne peau3auu NporpaMmmbl

Jlns  peanuzaiuu  NpOrpamMMbl  JUCHUIUIMHBI  OMOIMOTEUYHBIN  (POHI
00pa30BaTeNbHOM OpraHu3aluy JIOJDKEH HUMETh IeYaTHbIE W/WIU AJIEKTPOHHbIE
y4eOHUKM U pa3paboTaHHbIE B KOMIUIEKTE C HHMMH ydeOHble mocoOus (mpu

HaJIM4MH), JOMYIICHHbIE K HMCIOJIb30BAaHUIO NPHU pealn3aluu o0pa3oBaTeIbHBIX
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nporpaMM cCpeaHero mpoeCcCHOHaIbHOrO0 00pa3oBaHUs, pealn3yeMbIX Ha Oase
OCHOBHOI'O 00I1IEr0 00pa30BaHUsl.

[Ipu peanuzanuu TpOrpaMmbl JTUCHUILIUHBI BO3MOXHO HCHOJIb30BaHHE
AIIEKTPOHHBIX 00PA30BATENBHBIX PECYPCOB, MNOMYIICHHBIX K UCIOJIB30BAHUIO MPHU
peanu3anuu 00pa3oBaTeNbHBIX MPOTPAMM CPEAHET0 O0IIEro 00pa30BaHuUs.

3.2.1. OcHOBHbIE HICTOYHUKHU:

1T"a6puensH, O. C. Xumus. 11-i kmace. bazoBsiii ypoBens : yuebnuk / O. C.
[Mabpuensn, U. I'. Octpoymon, C. A. CnankoB. — 7-¢ u3l., crep. - Mocksa :
[Tpocsemenne, 2025. - 131 ¢. — ISBN 978-5-09-127052-5. - TeKcCT : 37€KTPOHHBIHA.
- URL.: https://znanium.ru/catalog/product/2220381

2. 'abpuensn, O. C. Xumus. 10-i knacc. bazoeiii ypoBens : yueOnuk / O. C.
[Nabpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 7-¢ u3a., crep. - Mocksa :
[Tpocsemenne, 2025. - 129 ¢. — ISBN 978-5-09-124953-8. - TekcT : 271€KTPOHHBIMN.
- URL.: https://znanium.ru/catalog/product/2202349

3.2.2. JIonmoJIHUTEJIbHbI€ HCTOYHUKM:

1. Pymutuc, I'. E. Xumus. ba3oBblii ypoBeHb : YYEOHUK IS
o0pa30oBaTeNbHBIX OpTraHU3alUi, peATU3YIOIINX O00pa30BaTEIbHBIC MPOTPAMMBI
cpeanero npodeccuonanbHoro oopazosanus / I'. E. Pym3utuc, ®@. I'. ®enpaman. —
2-¢ u3x., crep. - Mocksa : Ilpoceemenue, 2025. - 337 ¢. — (Yuebnuk CIIO). -
ISBN  978-5-09-124954-5. -  Tekcr :  onektponHwii. -  URL:
https://znanium.ru/catalog/product/2202350
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4. KOHTPOJIb " OHLEHKA PE3YJbTATOB OCBOEHHA
OBHIEOBPA3OBATEJBbHOU JTUCIIUITJINHBI

KonTpons u oIeHKa pe3ylbTaTOB OCBOCHHUS 0O0IIe00pa30BaTEIbHON
JUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3YJIbTAThI, HAIIPaBICHHbIE
Ha ¢dopMHUpOBaHUE OOUMX U TPO(ECCHOHATBHBIX KOMIIETEHIMHA MO pazeiam
U TEMaM CoJiepKaHusl yueOHOTO MaTepHaia.

Oo6mas/npodeccuoHanbHaA Pasnen/Tema Tun OLEHOYHBIX
KOMIIeTeHIH MeponpusTHi

OK 01. Beibupatb cioco0bl perieHus Tema 1.1-1.7
3a/1a4 Ipo(eCcCHOHATTLHOMN ACSITEIIBHOCTH Tema 2.1, 2.2
PUMEHUTEIBHO K pa3IMuHbIM KoHTeKcTaM | Tema 3.1

Tema 4.1

Tema 5.1-5.4

Tema 6.1

Tema 7.1 TectupoBanue

Tema 8.1 YcTHbIi onpoc
OK 02. Mcnonp30BaTh COBpEMEHHbBIE Tema 1.2, 1.4, Pemenue pacuéTHbIx 3a7a4
Cpe/ICTBa IMOMCKa, aHAIN3a U 1.6,1.7 HaOnronenue 3a Xxoaom
MHTEpIIpETaluy HH(pOpMaLUH, U Tema 2.1,2.2 BBITIIOJTHEHUS PAKTUKO-
WH(pOpPMaIMOHHBIE TEXHOJIOTHH JIJIsI Tema 4.1, 4.2 OPHUEHTUPOBAHHBIX 3/ IaHUI
BBITIOJTHEHMS 33124 PO ECCHOHATBHON Tema 5.2-5.4 [IpeacraBnenue
NEATEILHOCTH Tema 6.1 pe3yabTaTOB

Tema 7.1 MIPaKTUYECKUX U

Tema 8.1 71a00paTOpHBIX paboOT
OK 04. Tema 1.7 [IpoBeneHnEe XMMUYECKOTO
D¢ heKTUBHO B3aMMOIEHCTBOBATH U Tema 2.1, 2.2 OKCIICPUMCHTA
paboTaTh B KOJUIEKTHBE U KOMaH/IE Tema 4.1, 4.2 Bermonuenune

Tema 5.2-5.4 KOHTPOJIbHBIX

Tewma 6.1 pabor 1o

Tema 7.1 paszaenam JUCHUILIMHBI

Tema 8.1 OrneHka caMOCTOSITENILHO
OK 07. ConeiicTBOBaTh COXPAHEHUIO Tema 1.7 BBIITOJIHCHHBIX 3aJJaHUI
OKpYKarolleu Cpeibl, Tewma 5.1 3ammra penieHus Kec-
pecypcocOepexeHuo, MpuMeHsITh 3HaHus | Tema 8.1 3aja4 (c yuyetoM Oyaymieit
00 MU3MEHEHUH KJIMMAaTa, TPUHITUTIBI npo¢eCCHOHAIBHON
OepeKIMBOr0 MPOU3BOJICTBA, FIPPEKTUBHO JesTeTbHOCTH)
JICWCTBOBATH B YPE3BBIYAMHBIX CUTYaLIHSIX Brimmonnenue 3amanuii
[1K 1.2. BeiOupath MeTO MOITy4EHUS Tema 1.2 MIPOMEKYTOUHOMN
3arO0TOBOK C YYETOM YCIOBUUI Tema 1.6 aTTecTaluu
MIPOU3BOJICTBA Tema 1.7

Tema 2.1

Tema 4.1

Tema 7.1

Tema 8.1
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