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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM TIPOT'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCHUIIJIMHbBI «XUMMUA»

1.1. MecTO TMCHMILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOW NMPOrpaMMbI
CI1O

OO6mieoOpa3oBaTenbHass JUCHUINIMHA «XHUMHS» SBIISICTCS 00s3aTeIbHOM
4acThl0  00IIe00pa3oBaTeIbHOTO IMKIA 00pa30BaTeIbHOW IMpOTrpaMMbI B
coorBercTBHH ¢ DPI'OC CIIO no cnemmanpHoctH 23.02.07 TexHudeckoe

06CJIY)KHB3HI/I€ U PCMOHT aBTOTPAHCIIOPTHBIX CPCIACTB.

[IpuknagHoi MOAyJdb BKIOYaeT pa3jaen 8 «Xumus B OBITY U
MPOU3BOJICTBEHHON JEATEIIBHOCTH YEJIOBEKa», KOTOPBINM peanusyercst sl BCeX
npodeccuit/cnenuaibHOCTe  METOJOM — pEelIeHUsT  KEWCOB, CBSI3aHHBIX  C
HKOJIOTHYECKON  0€30MacHOCThI0O M OIEHKOM  MOCIEACTBUI  OBITOBOM |
MPOU3BOJICTBEHHON  JIESITEIBHOCTH, COOTBETCTBYIOIIEH oOTpaciaMm Oymyuien
poecCUOHANILHOM ESITEIbBHOCTH 00YYarOIITUXCS.

1.2. lleqiu u mu1aHMpyeMble Pe3yJibTAThI 0CBOEHH S JUCHUILIUHbBI

enu u 3aga4y JUCHUATIMHBI

Conepkanue MporpaMmbl 00IIe00Pa30BATEIIBHOM JTUCITUIIINHBI « X MU
HaMpaBJICHO Ha JIOCTIKEHHE pe3yJbTaTOB €€ U3YyYeHHUs] B COOTBETCTBUU
c tpedoBanusasmu GI'OC COO c¢ yderoMm mnpodecCHoHaNIbHONW HaINpPaBIECHHOCTH
dI'OC CIIO.

Conepkanue MporpaMmbl 00111€00Pa30BATEIIBHON JAUCIUTIIUHBI « XUMHUS»
HanpaBJICHO HA JOCTHKEHUE CICAYIOIINUX IeJIeH:

- dbopMUpOBaHUE CHCTEMBl XHWMHYECKHMX 3HAHWM KakK BaKHEHIICH
COCTaBJISIONIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpA, B OCHOBE KOTOPOM Jiexar
KIIFOUEBbIC TIOHATHUS, (YyHIAMEHTAIbHBIC 3aKOHBI W TEOPUM XWUMHHU, OCBOCHHE
s3bIKa HAyKH, YCBOCHHE W TIOHUMaHUE CYIIHOCTH JOCTYIHBIX OOO0OIICHUMN
MUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJICHHWE C HCTOpUEH UX pa3BUTUS U
CTAHOBJICHUSI;

— dbopMHpoBaHWEe U Pa3BUTHE TNPEICTABICHUNA O HAYYHBIX METOJaX

IIO3HaHHA BCHICCTB U XHUMHYCCKHX pCaKHHﬁ, HCO6XO)II/IMBIX JJIAA HpI/I06p€TCHI/IH
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YMEHUN OPUEHTHUPOBATHCA B MUPE BEUIECTB U XMUMHUYECKHUX SBJICHHM, UMEIOLIUX
MECTO B IIPUPOAE, B IPAKTUYECKON U TOBCEIHEBHON KU3HU;

— pa3BUTHE YMEHHM H CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C
HAOMIOJEHUEM M OOBSICHEHHMEM XHUMHUYECKOTO HSKCIEPUMEHTa, COONIIOIEHUEM
paBHJI 6E30MMaCHOTO OOPAIIEHHS C BEIIECTBAMHU.

JlocTkeHune e W3y4eHHs] AUCUUIUIMHBI « XUMUS» Ha 0a30BOM ypOBHE
o0ecreunBaeTCs PelICHUEM CIIEAYIONINX 3a/1ay:

1)  copmmpoBaTh  TOHMMAaHWE  3aKOHOMEPHOCTEH  MPOTEKAHWUS
XUMHUYECKUX IPOLECCOB U SIBIICHUHA B OKPYKAIOIIEH CpEle, a TaKKe UX CBSI3b C
LIEJIOCTHOM HAyYHOW KapTUHOM MUpPa U APYTUMH €CTECTBEHHBIMU HAYKaAMH;

2)  pa3BUTh YMEHUS COCTaBIATH (HOPMYJIBI HEOPTaHWUYECKUX U
OpraHUYECKUX BEIIECTB, YPABHEHUS! XUMHUYECKUX PEAKUUN, OOBSICHATD UX CMBICIH,
MHTEPHPETUPOBATH PE3YJIbTAThl XUMHUUECKUX SKCIIEPUMEHTOB,

3)  chopmMHpOBaTH HAaBBIKM MPOBEICHUS MPOCTCHIINX XUMHYCCKHUX
HKCIIEPUMEHTAJIbHBIX HCCIIEJOBAaHUM C COONIOJEHUEM TMpaBUil 0OE30MaCHOTO
oOpallleHus C BEeIeCTBaMU U JJaOOPaTOPHBIM 000pYI0BaHUEM;

4)  pa3BUThb yMEHHWsS HAXOJUTh, AHAIU3UPOBATh M  HCIIOJIH30BAThH
MH(OpPMAIMI0O XHMHYECKOTO XapakTepa W3 pa3IuyHbIX HH()OPMALMOHHBIX
MCTOYHHUKOB, BKJIIOYAsl yUeOHYIO JUTEpaTypy, HayyHble MyOJUKalUd U UHTEPHET-
pecypchl;

5) chopMupoBaTh yMEHHUS MPOTHO3UPOBATH  TOCIEJACTBUS  CBOEH
NESATEIIbBHOCTY U XMMMYECKUX TPUPOIHBIX, OBITOBBIX M IPOM3BOJICTBEHHBIX
IIPOLIECCOB, YUNUTHIBAS BO3MOKHBIE SKOJIOTMUECKUE U COLMAIbHBIE BO3ACHCTBUS;

6) chopmupoBaTh TMOHMMAaHUE 3HAYMMOCTU JOCTHIKCHUN XUMHUUECKON
HAyKW M TEXHOJIOTMM ISl Pa3BUTHs COLMAIBHOM W MPOU3BOJCTBEHHOM cdep ¢
yYMEHUEM MPUBOJAUTH MPUMEPHI UX IPUMEHEHUS B PA3IMUHbBIX cPepax KU3HU.

Ilnanupyembie  pe3yJbTarbl  OCBOEHHMs  001Ie00pa3oBaTeIbHOM
IUcHUIINHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
O6mume xommereHruu (mamee — OK) um mpodeccroHanbHBIE KOMIETCHIIUH
(manee — I1IK) ®I'OC CIIO B COOTHECEHHUH C JIMYHOCTHBIMM, METAINPEIMETHBIMU
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U TpeIMETHBIMH pe3yibTaTamMu oOyueHusi 0a3oBoro ypoBHs (manee — IIPO)

®I'OC COO npexacrapieHsl B Ta0IULE:



Koa
HAHMEHOBaHMHE
¢popMupyembIx
KOMIIeTeHIU

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUIIIUHBI

JMcuunIMHAPHbIE?

OK 01. Beibupats
CIIOCOOBI PeIICHUs
3amad
npodeccnoHaTBEHOMI
JeSTEITbHOCTH
NPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

O6mme!
JIMYHOCTHBIE pPe3yJbTAThl [JOJLKHBI OTPakaTh B
YacTu:
TPYIOBOT0 BOCIIMTAHUS:
— TOTOBHOCTh K  TPYLy, OCO3HAaHHE  ICHHOCTH
MacTepCTBa, TPYIOII00UE;
— TOTOBHOCTH K aKTUBHOH JCATCIIBHOCTHU

TEXHOJIOTMYECKOM M COLMAJIbHOW HAIpaBIEHHOCTH,
CMOCOOHOCTh ~ MHHWIIMUPOBATh,  IUIAHUPOBATh |
CaMOCTOATENIbHO BBINOJHATH TAKYIO €SI TEIbHOCTD;

— WUHTEepec K pas3Iu4HbIM cdepaM mnpodeccrnoHalbHON

NESITEIbHOCTH.
MeTanpeaMeTHble pe3yJbTaThl J0JKHbI 0TPAXKATH:
OBanagenue YHHMBEpPCAJIbHBIMH Y4eOHBbIMH

MO3HABATEJIbHBLIMHU AeHCTBUIMM:

a) 0azoBbIe JIOTHYECKHE NeHCTBHS:

—  caMOCTOSATEIbHO (POPMYTUPOBATh U AKTyaTH3HPOBATH
pobJIeMy, pacCMaTPUBATh €€ BCECTOPOHHE;

— yCTaHaBJIMBAaTh  CYIICCTBCHHBI  MpPHU3HAK WU
OCHOBAHUA JJIA CpaBHeHI/Ifi, KJ'IaCCI/I(bI/IKaIII/II/I nu
0000IIECHMS;

—  ONIpeAeusTh LEean JEATEILHOCTH,
napaMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,

— BBIBJISATH 3aKOHOMEPHOCTH W MPOTHBOPECUYUS B
paCCManI/IBaeMBIX SIBJICHUAX

3aJaBaTb

JAucuumyimHapHble pe3yJbTAThl 10JIKHbI OTPAKATH:

IIP6 01. chopMHUPOBAHHOCTH TMPEACTABICHUI: O XUMHYECKON
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJU
XUMHUHM B TIO3HAHWW SIBJICHUH TNPUPOABI, B (POPMUPOBAHUHU
MBILIUICHUS ¥ KYJIBTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIBHOMI
IPaMOTHOCTH, HEOOXOIUMOW I PEHICHHS MPAKTHICCKIX
3a/1a4 U HKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeIe;

IIP6 02. BrajgeHue CUCTEMOM XHUMHUYECKMX 3HAHMM, KOTOpas
BKJIFOYACT:  OCHOBOIIOJIATAIONIME  TOHATUA  (XMMUYECKUU
AJIEMEHT, aTOM, OJJIEKTpOHHass 00o0Jj0YkKa aroma, s-, p-, d-
ANIEKTPOHHBIC OPOUTAIM aTOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTD,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA 00beM, yTIepOaHbII
ckener, GYHKIMOHANbHAs TpyNma, paaukal, H30Mepus,
HM30MEpbI, TOMOJIOTUYECKHI pPsJl, TOMOJIOTH, YTJIIEBOJOPO/IbI,
KHUCTIOPOJI- M a30TCOJEpIKAIINe COCTUHEHUS, OUOIOTUYECKU
aKTUBHBIC BeIlIecTBa (YIJIEBOIBI, JKHUPBI, OEIKH), MOHOMEp,
NOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJEKYISIPHBIE
COCIMHEHUS, KPUCTAUTMYECKAsl pEeIIeTKa, TUIIBl XUMHYECKUX

peaxiuit (OKHCTUTENHEHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHJOTEPMUUYECKHE, pEaKIMd HOHHOTO OOMeHa), pacTBOD,
INEKTPOJIUTHI, HEDIIEKTPOIUTHI, ANEKTPOIUTHYECKAS
JMICCOTIMAINSI,  OKUCIIUTENh, BOCCTAaHOBHTENb, CKOPOCTh

1 O6mue pesysbTaThl OCYHIECTBIISIOTCS B COOTBETCTBHY C JIMYHOCTHBIMH M MeTanpeaMeTHeIME pesyibratamu ®TOC COO (ITpuka3 Muno6paayku Poceun ot 17.05.2012 Ne 413
(penmaxnus ot 27.12.2023 1.), B popMHPOBaHUN KOTOPHIX y4acTBYeT 00I1e00pa3oBaTeIbHas TUCIUIIIMHA.
2 [lucuuIIMHApHBIE PE3YJIBTAThI OCYIIECTBISIOTCSA B COOTBETCTBHY C TPEOOBAHUAMHM K MPEIMETHBIM pe3yibTataM Ga3osoro yposHs (ITPG), ycranosnennsimu @TOC COO (Tpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penaxums ot 27.12.2023 r.), ¢ cOXpaHEHHEM UCXOJHOW HyMepanuH.
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— BHOCHUTH KOppeKTI/IBbI B ACATCIBHOCTBb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OILIEHUBATh PUCKU
MOCJICACTBUM JCATCIBHOCTH.

0) 0a3oBbIe HCCJIeN0BaTEIbCKHE IeHCTBUS:

— BIIQJIETh HaBBIKAMHU Y4YCOHO-HCCIIEAOBATEIBCKON U
MPOEKTHOM JIeSITEIbHOCTH, HaBBIKAMHU pa3pelICHUs
pooem;

— BBIABIIATH HpI/I‘-II/IHHO-CHG,Z[CTBeHHBIe CBs3H n
aKTyaJM3upOBaTh 3aJady, BBIIBUIATh THUIIOTE3y €€
peHIGHI/IH, HaxXOIuUThb aprMeHTBI JIA 10Ka3aTeJIbCTBA
CBOMX YTBEpXKICHMI, 3aJaBaThb MapaMeTpbl U
KpUTEpUH PELICHU;

— aHaJII/I?;I/IpOBaTI) HOJIy‘IeHHI)Ie B XO0I¢€ peHIGHI/DI 3a1a4u

pPEe3yJibTaThl, KPUTHYCCKH OLICHUBATb Hux
AOCTOBCPHOCTD, ITPOrHO3UPOBATH U3BMCHCHHEC B HOBBIX
YCIOBUAX;

— YMCETb NCPEHOCUTL 3HAHUA B IIO3HABATCIIBHYIO U
IMPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH.

XUMHYECKON peakluy, XUMHUYECKOEe pPaBHOBECHE), TEOpUU U
3aKOHBI  (TEOpUSI XUMHUYECKOTO CTPOCHHUSI OPraHUYeCKHUX
BemectB  A.M. bBytnepoBa, Teopus 3IEKTPOIUTHUYECKON
Juccounanuu, nepuoanueckuid 3axkod .M. Menneneesa, 3aKkoH
COXPAaHEHUS Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK
XUMHUH, (aKTOJIOTMYECKHE CBEACHHS O CBOICTBAax, COCTaBe,
NOJlyYeHUU U OE30MacHOM HCHOJB30BAaHUU  BaXKHEHIINX
HEOPraHUYeCKHMX M OpPraHUYEeCKUX BEIIECTB B OBITY U
NPaKTUYECKON NEATEIbHOCTH YEIO0BEKA;

I1P6 03. chopMUpPOBAaHHOCTE YMEHHI BBISABISITH XapaKTepHBIC
NPU3HAKK U B3aUMOCBS3b U3YUYEHHBIX IOHATUH, NPUMEHSTH
COOTBETCTBYIOIIME TMOHATHUS TPU ONUCAHUM CTPOCHHUS W
CBOMCTB HEOPraHMYECKMX M OPraHMYECKHX BEIIECTB M HX
MPEBPAILICHHH; BBISIBISATh B3aMMOCBSI3b XUMUUYECKUX 3HAHHUM C
MNOHATUSMU U MPEACTABICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX
PEIMETOB;

IIP6 04. chopMUPOBAaHHOCTH YMEHMH  HCIOJIB30BATh
HAaMMEHOBAHMSI XHUMHUYECKHX COCAMHEHUN MEXIYHAPOIHOTO
COI03a TEOPETHUYECKON M MPUKIAJTHOW XUMUU U TPUBUAIbHBIC
Ha3BaHUS BOXKHEWINUX BEIIECTB (ITUIICH, alleTUJICH, TIIUIEPHH,
¢denon, dopManbaeTua, YKCYCHas KUCIIOTa, TJIMIMH, YTapHBIN
ra3, yrjieKuciblii ra3, aMMHUak, raiieHas H3BECThb, HeraieHas
U3BECTh, MHUTHEBAs COJA WM JAPYTUX), COCTABIATH (HOPMYIIBI
HEOPraHUYECKNMX ¢ OPTraHUYeCKHX BEIIECTB, YpaBHEHUS
XUMHUYECKHUX PEaKIHi, OOBSCHATh MX CMBICI; MOJITBEPKIATh
XapakTepHbIC XUMUYECKHE CBOIiCcTBa BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH U 3aIUCAMU YpPaBHEHUU
XUMHYECKUX PEAKIIU;

IIP6 05. cdhopMUPOBAaHHOCT, YMEHHH  YCTaHABIIMBATh
MIPUHAIC)KHOCTh M3YYCHHBIX HEOPTraHUYECKHUX u
OpPraHMYECKUX BEILIECTB K OMpPEACIICHHBbIM KJlaccaMm U Ipynnam
COCMHEHMH, XapaKTEpU30BaTh HX COCTaB M Ba)KHEUIIHNE
CBOMCTBA; ONpeNesaiTh  BUAbl  XUMHUYECKUX  CBSI3eH
(koBaneHTHAsI, MOHHAS, METAUTMYECKAas, BOJOPOIHAsS), THIIBI




KPUCTAIUIMYECKUX  PELIETOK
XUMHUYECKUE PEaKIINH;

ITP6 07. chopMHUPOBAHHOCTH, YMEHHI MPOBOAHWTH PACUETHI 1O
XUMHYECKUM (DOpMyITaM U ypaBHEHUSM XMMHYECKHUX PEAKIIHA C
UCIOJIb30BaHUEM (PU3MUECKHX BEJIMYMH, XapaKTEePHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, oObema
(HOpMallbHBIE  YCJIOBHS) Ta30B, KOJHYECTBAa BEIIECTBA;
KCII0Ib30BaTh CUCTEMHbBIE XUMHUYECKUE 3HAHUS IS MPUHATUSA
pelIeHrui B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C
BEII[ECTBAMH U UX TPUMEHEHHUEM.

BCIIICCTB, KJ'IaCCI/I(bI/IHI/IpOBaTB

OK 02. Ucnonb3oBath
COBPEMEHHbBIC
CpeICTBa IMOUCKA,
aHanu3a u
HUHTEPIIPETANH
uHpOpMaIUU U
nH(pOpMaLIOHHBIE
TEXHOJIOTHH JIJIS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAIBHON
NesITeIbHOCTH

JIMYHOCTHBIE pe3ybTaThbl

AOJIXKHBI  OTPaXKaThb B

yacTu:
HEHHOCTH HAYYHOI'O ITO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKH U OOIIECTBEHHOW MPaKTUKHU, OCHOBAHHOTO Ha
JMaJiore KyJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MECTa B MOJHUKYJIBTYPHOM MHDE;
COBEPILIEHCTBOBAHUE SI3BIKOBOM M  YHUTATEJIbCKOU
KyJIbTYpbl KaK CpEICTBa B3aHUMOJCHCTBUS MEXIY
JIIOJIBMU U TIO3HAHUS MUPA.

MeTal’lpeJIMeTH])Ie Ppe3yJabTaThbl JO0JKHBI OTPAKATh:

OsBJianenue

YHHBEPCAJIbHBIMH yY4eOHBbIMH

NMO3HABATEJbHBIMU eHICTBUAMM:
B) pa0orta ¢ nHopManmeii:

BJaJleTh HAaBbIKAMM TMOJY4YeHHUsS HUHPOPMALUU U3
WCTOYHUKOB  DPa3HbIX  THUIIOB,  CaMOCTOSATEIBHO
OCYLIECTBJIATh IOMUCK, aHAJIU3, CUCTEMATU3ALMIO H
UHTEpIpeTaluio WHGOPMAMU pa3jiHYHbIX BHJIOB U
¢bopM npencTaBieHus;

CO3J1aBaTh TEKCTHI B PA3IUYHBIX (hopMaTax C y4eToM
Ha3HaueHus: MHGOpMallMu W LEJIeBOM ayAUuTOPHH,

JucuuniauHapHubie (MpeaMeTHbIE) Pe3yabTAThl U JI0JKHBI
0TPakKATH:

IIP6 06. BiaseHWe OCHOBHBIMH METOJaMH HAYYHOT'O MTO3HAHUS
BEIIECTB U XMMHUUYECKHX SBJICHHH (HAOIIO/IEHUE, U3MEPEHHE,
AKCTIICPUMEHT, MOJICITMPOBAHNUC);

I1P6 07. chopMUPOBAHHOCTD YMEHHI MPOBOJUTH PACUETHI 110
XUMHYECKUM (pOopMysIaM U ypaBHEHUSAM XUMHYECKHX PEaKIIUil C
WCIIONb30BaHUEM (DU3MYECKUX BEIMYMH, XapaKTEPU3YIOIINX
BEIIeCTBA C KOJMYECTBEHHOH CTOpPOHBI: Macchl, o0OBemMa
(HOpMallbHbIE ~ YCJIOBHSI) Ta30B, KOJHMYECTBA BEIIECTBA;
UCIIOJIb30BaTh CUCTEMHBIE XMMHUUYECKHE 3HAHUS IJIA MPUHATUA
penieHui B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C
BEILIECTBAMU U UX TPUMEHEHUEM;

nP6 08. chopMupoBaHHOCTP YMEHUW TUIAHUPOBATH W
BBIMOJHATh ~ XMUMHYECKUH  OKCIEPUMEHT  (MIpeBpaleHUs
OpraHWYECKUX BEIIECTB MPHU HAarpeBaHUU, MOJTyYEHUE dTUIICHA
U U3Y4YEHHE €ro CBOMCTB, KauyeCTBEHHbIE pEaKIMu Ha
aNBACTU/IBI, KpaxMmaj, YKCYCHYIO KHCIIOTY; JeHaTypalus
OeNKOB MPH HAarPEBAaHUU, [IBETHBIC PEAKIINH OCJIKOB; MPOBOIUTH
peakmuu HOHHOTO OOMEHa, ONpeaeNsiATb Cpeay BOJHBIX
pPacTBOpOB, KaUeCTBEHHbIE peaklnu Ha cynbdar-, kapboHAT- U
XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHHS; pemarhb
SKCHEpUMEHTANIbHbIE 3a7aud 1o Temam "Meramisl" u
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BbIOMpas ONTUMaNbHYIO (GOpMYy MpEACTaBICHUS U
BU3yaJIU3AIUU;

— OILICHUBATH JIOCTOBEPHOCTb,
uHpopManud, €€ COOTBETCTBHE
MOPJIbHO-ITUYECKUM HOpMaM;

JICTUTUMHOCTD
IIpaBOBbIM nu

— BJaJACThb HAaBbIKaMHW  PACIIO3HABAHUA W  3alllUThI
uHpopmanuy, HHGOPMAIMOHHONH  0Oe30macHOCTH
JMYHOCTH.

"Hemeramnbl") B COOTBETCTBUM C TPaBWJIAMH  TEXHUKH
0e30MacHOCTH  MpU  OOpalIeHUH C  BEIIeCTBAMH U
1a00paTOpHBIM  000PYIOBaHUEM; MPEACTABIATH PE3YJIbTAThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOIIUX pEaKIUil U (OpMyIUpOBaTh BBHIBOABI Ha

OCHOBE 3THUX PE3YJIbTATOB;
IMP6 09. chopMupoBaHHOCTH YMEHHUS  AHAIU3UPOBATH
XUMHYECKYI0  WHQPOpMAIMIO, TOIy4aeMyl W3  pa3HBIX

UCTOYHUKOB (CpelIcTB MaccoBoi MHpopMauu, cetb MHTepHeT
U IpyrHe).

OK 04. Db dexTuBHO
B3aMMO/ICVCTBOBATH U
pabortath B
KOJUICKTHBE U
KOMaHjIe

JIn4HOCTHBIE pe3y/IbTaThI

YacTH:

rPaKIaHCKOr0 BOCIIUTAHMSA:

— TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B
MHTEpECaxX IPaKAAHCKOr0 0OLIECTBA;

— YMEHuE  B3aUMOJEHMCTBOBATH C  COLMAJIbHBIMU
MHCTUTYTaMH B COOTBETCTBMM C UX (QYHKLUUAMHU U
Ha3HAYEHHUEM.

MeTanpeaMeTHbIe pe3yJIbTaThl J0JKHbI 0TPAXKATH:

OsiaieHHe YHHMBepPCAJbHBIMH KOMMYHHMKATHBHBIMHU

AOJIXKHBI  OTPaXKaThb B

NeiiCTBUAMU:

0) coBMecTHas 1esITeJIbHOCTD.

— ITIOHUMAThb u HUCITIOJIB30BATh npeuMyuiecCTBa
KOMaHJIHOW ¥ UHIUBUYaTbHOU pabOTHI;

— TpUHAMATh  [EJIM  COBMECTHOH  JesITeNbHOCTH,
OpraHU30BBIBATh U KOOPAMHHUPOBATH JECUCTBUS IO €€
JTOCTH)KCHHIO: COCTaBIISTh 1aH JIEHCTBHH,

pacmpeienaTh poi C Y4eTOM MHEHUH YYaCTHHKOB
00CYKIaTh pe3ybTaThl COBMECTHOU PabOTHI.
OBiajeHue  YHUBEPCAJbHBIMH  PeryJsiTHBHBIMU
AEeCTBUAMMU:
r) IPUHATHE Ce0s U APYTUX JIIOAeH:

JucuuniauHapHubie (MpeaMeTHbIE) Pe3yabTAThl U I0JKHBI

0TpaKaTh:
IIP6 08. cdhopMupPOBaHHOCT, YMEHHMHM IUIAHUPOBATH U
BBITIOJIHATh ~ XUMHUYECKUM  DKCIEPUMEHT  (TpeBpalleHus

OpPraHUYECKUX BEILECTB IPU HAarpeBaHWH, MOJyYEHHUE STHIICHA
U H3Y4YEHHME €ro CBOMCTB, KAyeCTBEHHbIE pPEaKIUU Ha
IBJIETUABI, Kpaxmall, YKCYCHYI KHCJIOTY; JieHaTyparus
OeNIKOB TP HAarpEeBAHUH, IIBETHBIE PEAKIIMH OEJIKOB; POBOIUTH
peakMd HOHHOTO OOMEHa, ONpeAeNsaTb Cpeay BOJHBIX
pacTBOpPOB, KaU€CTBEHHbIE peaklMU Ha cylbdar-, kapOoHaAT- U

XJIOPU/I-aHUOHBI, Ha KaTHUOH aMMOHHS; pemars
SKCIEpUMEHTAIbHBIE 3amaur 1o Temam "Mertamisl"
"Hemerannbl") B COOTBETCTBMM C NpPaBWIAMU TEXHUKHU
0e3omacHOCTM  Tpu  OOpalieHWd €  BelecTBaMHu U

71a00paTOpHbIM O0OPYZOBAaHUEM; MPEACTABIATh PE3yJbTaThl
XMMHUYECKOI0 3KCIepuMeHTa B (opMe 3alucH ypaBHEHUU
COOTBETCTBYIOIMX peakUuid U (OpMYIHPOBATh BBHIBOABI Ha
OCHOBE 3THX PE3yJIbTATOB.
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MPUHUMATHh MOTHUBBI I ApTYMEHTBI IPYTHX JIOJEH Tpu
aHaJIn3e Pe3yJbTaTOB JICATCIBHOCTH;

MPU3HABaTh CBOC MPABO M IPABO APYTHUX JIOJACH Ha
OIINOKHU;

pa3BHBaTh CIIOCOOHOCTh IMOHUMAaTh MHP C IO3HIHH
JPYTOTO YETIOBEKa.

OK 07.
ConelicTBOBaThH
COXpaHEHUIO
OKpY>KaroIen cpessl,
pecypcocOepeKeHuIo,
MIPUMEHSITh 3HaHUS 00
W3MEHEHUH KJIMMarta,
TIPUHIIMITBI
OepeKIMBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JECTBOBAThH B
YpE3BBIYANHBIX
CUTYaIUsIX

JInuHOCTHBIE pe3yabTaThl [J0JKHBI OTPaXkaTb B

4acTu:

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

— chopMHUPOBAaHHOCTH  JKOJIOTUYECKOH  KYJIBTYpHI,
MIOHUMAaHUE BIUSHUA  COLMAIBHO-3KOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON M COLMAIBHOMN
cpenbl, OCO3HAaHHE  TJI00aIbHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

— IUJAHUPOBAaHME M  OCYILECTBICHHE JCHUCTBHA B

OKpYJKalollled Cpele Ha OCHOBE 3HaHUs Leleu
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

aKTUBHOE HENPUATUE NECHCTBUM, NMPUHOCSIIUX BpEX
OKpY>Karolleu cpere;

yMEHHE IPOrHO3UPOBATh
9KOJIOTMUECKHE  TOCIEICTBUSA
JNENCTBHN, IPEAOTBPAILATh UX.

HeOJIaronpusITHbIE
peINpUHIMAEMBIX

MeTanpeaMeTHbIe pe3yJbTaThl J0JKHbI 0TPAXKATH:

OsBJaanenue

YHHUBepCaJIbHbIMU y4eOHBIMH

NMO3HABATEJIbHBIMU ACHCTBHAMM:
B) padoTa ¢ unopmaumeii:

WCIIONB30BaTh  CPEICTBAa  WH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUA B  pEUICHUH
KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX "
OpraHU3alMOHHBIX 3a/1a4 c co0JroIeHEeM
TpeOOBaHUN SPrOHOMHUKH, TEXHUKHA O€30MacHOCTH,
TUTUEHBI,  pecypcocOepexeHus,  MpPaBOBbIX U

JAucuumimHapHble (NMpeaMeTHbIE) Pe3yJbTAThbl U J0JKHBI
0TpakKaATh:

IP6 01. chopmMupoBaHHOCTH TPEACTABICHUM: O XMMHYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJIU
XUMUW B TIO3HAHUU SIBIEHUU MPHUPOILI, B (HOPMHUPOBAHUU
MBILIUICHUS W KYJIBTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIBHOMI
TPaMOTHOCTH, HEOOXOIUMOW [UIi peIIeHUS MNPAKTUYECKUX
3a/1a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpenie;

IIP6 10. cdopmMupoBaHHOCTH yYMEHHUN COOIIOIATh MpaBHIIa
9KOJIOTMYECKH L€IeCO00pa3sHOro IMOBEAECHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEISIX COXPAHEHHUS CBOETO 3/I0POBBS
U OKPYXAIIIEH NIPUPOAHON Cpeabl; YYHUTHIBATH OMNACHOCTH

BO3JICMCTBUS HA KUBBIE OPraHU3MBbI OIPEIECIECHHBIX BEILECTB,
MOHMMAsi CMBICH  TOKa3arelisl MpeleNbHOM  JOMyCTUMOM
KOHIIEHTPALHH.
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ATUYECKUX HOPM, HOPM uHGOPMAIHOHHOM
0€30I1aCHOCTH.

IIKS...

3 VkaswBarorcsa IIK, >1eMeHTHI KOTOPHIX (DOPMHUPYET NPHKIAAHOM MOLyIb (IIPOECCHOHAILHO OPHEHTHPOBAHHOE cofepskaHue) B cooTBercTBUH ¢ OI'OC peamusyeMoil
npogeccun/cnenuansaocty CIIO.
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2. CTPYKTYPA U COJEPXKAHHUE OBIIEOBPA3OBATEJIBHON

AU CHUTIJIMHBI «XUMMUSA»

O0beM TUCHMIVIMHBI U BBl Y4eOHOH padoThl

Bun yuye6Hoii padoThI

Oo0BeM B yacax

O0bem 00pa3oBaTe/IbHOI NPOrpaMMbl Y4eOHOTO

72
npeaMera
B T.Y.
OcHOBHoOE coJep:kaHue 64
BT. 4..
TEOPETUUICCKOE 00yUCHHE 24
MPAKTUYECKUE 3aHSATHUS 24
1a00paTOpPHBIEC 3aHITUS 10
KonTponbnas pabota 6
IIpodeccuonaIbHO-OPUEHTHPOBAHHOE COJEP:KAHME 5
(comep:kaHue MPUKJIATHOTO MOTYJIs1)
BT. 4..
TEOPETUYECKOE 00yUeHHE 2
MPAKTUYECKUE 3aHATHUS 4
IIpomexyTouHasi arrectaums ougghepeHyuposanHbsiii 5

3auem
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TemMaTH4eCKHH IJIAH U CoACpPKaAaHUuE NUCHUIITTUHBI

HaumenoBanue Copnep:kanue yueOHOro Marepuasa (OCHOBHOE H NPodecCHOHAILHO OpHeHTHpoBanHoe)*, | O0béM | PopMupyemble
pa3/ieJioB M TeM JIa00paTOpHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIAJIHOH MO1YJ/1b 4acoB | KOMIETeHIUH
1 2 3 4
Conep:xanue yueOHOro MaTepuaJia 64
Pazjen 1. Teopernyeckue 0CHOBbI XUMHU 16
Tema 1.1. . OK 01
OCHOBHBIC XUMUUCCKIC XUMUYECKUH  dreMeHT. AToM. Sapo aroma, H30TONBL.  DIEKTPOHHAas  000JIOUKA.
HOHATHA ¥  32KOHL DHepreTHUeCKUe YPOBHH, OAYPOBHH. ATOMHBIC OpOUTaNH, S-, P-, d- SJIEMEHTHI. 9C06€HHOCTI/I
cTpoeHue aToMop | PACTIDENICNICHNS JIEKTPOHOB TIO opOUTANIsIM B aTOMax 3JEMEHTOB NEPBBIX YETHIPEX MEPUOIOB.
MIIECKIX SICMCHTOR OnexkTpoHHas KoHpuUrypauus aroMmoB. OCHOBHbIE XUMUUYECKUE 3aKOHBI
«OCHOBHBIE KOJMYECTBEHHbIE 3aKOHbl B XMMHUU MU PacyeThl MO YPaBHEHUSM XHUMHUYECKUX
peaKuii». 2
OTtHocuTeNnbHBIE aTOMHAsI U MOJIEKyJIsipHas Macchl. MossipHas Macca. KonndecTBo BemiecTsa.
MaccoBast nons BewiecTBa. 3akoH ABorajpo. Mousipublii 00beM ra3oB. OTHOCHUTENIbHAs
IUIOTHOCTh Ta30B. PacueTel MO ypaBHEHMSIM XHUMHYECKMX peakUud C HCIOJIb30BaHUEM
MaccoBOM JI0JIM BElIEeCTBa, 00beMa (HOpMalibHbIE YCIIOBUS) I'a30B, KOJIUYECTBA BELECTBA
Tema 1.2. «M3ydyeHne nNepuoaNYECKUX 3aKOHOMEPHOCTEN U UX B3aMMOCBS3HU CO CTPOCHUEM aTOMOBY. OK 01
[lepuognueckuit 3akoH | [lepuoanueckas cuctema xumudeckux snemeHToB J[.M. MenneneeBa. CBs3b NepUOANYECKOTO OK 02
u Ilepuognueckas | 3akoHa M Ileproauyeckoil CHUCTEMBI XUMHUYECKMX D3JIEMEHTOB C COBPEMEHHOW TEOpHUEn IIK>...
CUCTEMa  XHUMHUYECKHUX | CTPOCHHMS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsS] CBONCTB XUMHYECKHX DJIEMEHTOB,
aneMeHToB /I W. | o6pazyeMbIX UMM MPOCTHIX M CIOXHBIX BEIIECTB MO rpynmnaMm U nepuoaaMm llepmoanueckoii
MenpeneeBa, UX CBSI3b C | CUCTEMBbI. 3HAU€HUE IEPUOJIMYECKOT0 3aKOHA M CHUCTEMbl XMMHUYECKHX 3iemeHtoB J[.U. 5

COBPEMEHHOM TeOopHUeit
CTPOEHHUsI ATOMOB

MeneneeBa B pa3BUTUU HAYKH.

YcTaHOBIEHUE CBSI3M MEXKIAY CTPOCHHMEM aTOMOB XMMHMYECKHX JJIEMEHTOB U NEPUOINYECKUM
U3MEHEHUEM CBOWMCTB XUMHYECKHUX OJJIIEMEHTOB U HUX COCAMHEHUH B COOTBETCTBUHU C
nonoxenneM  Ilepunonnueckon CHUCTEMBI. Pemenne [IPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJlaHMii Ha XapaKTepU3alHUI0 XMMHYECKHX 3JIeMeHTOB «Mertamueckue /

# O6pazoBartesnbHas OpraHu3alys BIPABE CAMOCTOSTENLHO ONPEAENATH TIOCIIEN0BATENBHOCTL H3YUEHHS PA3/IENOB U TEM, BXOANINX B HUX, & TAKXKE TEPEPACTIPEAEIAT KOJUIECTBO
4acoB JJIsl OCBOCHUsI 00y4alonMMucs y4eOHOTo MaTepuaa, ¢ y4eToM JIOTUKH (POPMHUPOBaHMUS TUCIUILUTMHAPHBIX PE3YJIBTaTOB, OOIINX U MPO(eCcCHOHATBHBIX KOMIICTEHIIUH,

MEXXIPEIMETHBIX CBSI3€H C IPYTrMMU JUCHUIIIMHAMH 00111e00pa3oBaTesI-HOTO 1 o01enpodeccnoHansHOro nukinos yuyeoHoro miada OIT CIIO.
® VkaspiBatores [1K, 31eMeHTBI KOTOPBIX (POPMHPYET MPHKIJAHON MOAYJb (MPO(eCcCHOHAEHO OPMEHTHPOBAHHOE cojepkanue) B cootBerctBuu ¢ ®I'OC CITIO peanusyemoit
npodeccun/crnienpansHoct CI1O
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HEMCTAJIIJIIMYCCKHUC CBOﬁCTBa XUMHUYCCKHUX DICMCHTOB B COOTBCTCTBHUH C HUX 3JICKTpOHHbIM
CTPOCHHEM H TIOJIO)KCHHEM B TIEPHOJWYECKONW CHUCTeMe XuUMHU4Yeckux »diemeHToB JI.M.
MenneneeBa»

Tema 1.3.

Crtpoenue BEILECTBA
U TIPUPO/Ia XUMUYIECKOH
cBs3u. MHorooOpasue
BEIICCTB

CrpoeHnue BemiecTBa. XUMHUYECKask CBSI3b. BUIbI XMMUUECKOH CBSA3M (KOBaJIGHTHAS! HEMOJISIpHAS
U TIOJISIpHAs, MOHHAS, MeTajinueckas). MexaHu3mbl 00pa30BaHUSI KOBAICHTHONH XMMHUYECKON
cBsi3M (OOMEHHBII M  JOHOPHO-aKUENTOpHBINH). Bomopoanas cBs3p. BaneHTHOCTB.
DnexTpooTpulaTebHOCTh. CTeNeHb OKUCIeHNs. FIOHbI: KaTHOHBI U aHWOHBI

«CTpoeHHe BEeLIeCTBa U MPUPOJA XUMUUECKON CBAZH».

JleMoHCTpanus MoJesed KpUCTAUIMYECKUX PEUIETOK: MOHHOHM (XJIOpUA HaTpusi), aTOMHOM
(rpadut u anmasz), MOJCKYISIPHOU (YTJIEKUCIBIA ra3, o), METaJUIMYECKOMN (HAaTpHil, MarHui,
Menp). Pemenne nmpakTHUecKuX 3aJaHUil Ha COCTABIICHHE 3JIEKTPOHHO-Tpaduyeckux (hopmyn
37eMeHTOoB 14 nepuoaoB

OK 01

Knaccudukanuss HeopraHmveckux BemecTB. HoMeHKiaTypa HEOpPraHMYECKHMX BEIECTB
(oxcuabl, THUAPOKCHUIBI, KHCIOTHI, COJM). BeliecTBa MOJEKYISIPHOIO U HEMOJEKYJSPHOTO
CTpOeHHs. ArperatHble COCTOSHHS BemlecTBa. Kpucrtamumyeckne W aMop(HBIC BEIIECTBA.
3aKOH IIOCTOSIHCTBA COCTaBa BEILECTBA. THIMbBl KPUCTAUIMYECKUX PELIETOK (aToMHas,
MOJIEKYJISIpHasi, MOHHAs, MeTajyin4yecKas). 3aBHCHUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAIUIMYECKOMN PEIIETKH

«HomeHnknaTypa HeOpraHM4eCKHX BEIIECTB.

Pemenne mnpakTH4ecKUX 3aJaHUM 1O KiIaccM(UKAlMM, HOMEHKJIAType M XHMHYECKUM
(dbopMyslaM HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB (yrapHbIil ra3, yriaeKuciblid ras,
aMMMaK, raiieHas U3BeCTh, HeralieHas U3BeCTb, IUThEBasl COJla U JIPYTHX): Ha3BaHMs BEILECTB
no mexayHapoaHoi (MIOITAK) win TpuBHanbHOW HOMEHKIJIAType M COCTaBiIeHHE (HOPMYIIbI
XMMHUYECKHX BEIECTB, ONpeeNeHHe MPUHAIIIeKHOCTH K kiaccy. [louck uHpOpmanuu mo
Ha3BaHMSIM, UJIEHTU(UKATOpaM, CTPYKTYPHBIM opMyiiaM. AHaIN3 XUMHUECKOH nH(popMaluuy,
MOJTy4yaeMoOil M3 pa3HbIX HCTOYHHMKOB (CPEACTB MaccoBOil mH(popmaimu, cetb MHTepHET M

JApyrHe)

OK 01
OK 02

Tema 1.4.
Kinaccudukanms,

51 HOMEHKJIaTypa
HEOPraHUYEeCKUX
BEIIECTB

Tema 1.5.

Tunsr XUMHYECKHUX
peakuui

Xumuueckass peakius. Krnaccupukanus XAMUYECKUX peaknuid B HEOPTaHUYECKOW U
OPraHNYeCKOM XMMHUHU. 3aKOHBI COXPAHEHUS MAaCChl BEIIECTBA, COXPAHEHUS W TMPEBPAILCHUS
SHEPTUM TPU  XUMHUYECKHX peakuusx. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIINU
(YpaBHEHHSI OKHCIICHUS-BOCCTAHOBJICHUS, CTEMIEHb OKUCIICHHSI, OKUCITUTENb M BOCCTAHOBUTEID,
OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE PEAKUMU B MIPUPOJE, MPOU3BOJACTBEHHBIX IPOLECCAX U
KHU3HEIEATCITLHOCTH OPraHU3MOB)

OK 01
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Tema 1.6. CKOpOCTh peakIMM, €€ 3aBHCHUMOCTh OT PAa3JIMYHbIX (DaKTOPOB: TMPHPOJBI PEArHPYIOIIUX OK 01
CkopocTh  XMMHYECKHUX | BEIIECTB, KOHIICHTPAI[MM PEarupyrolux BeLIECTB, TEMIEPATypbl M IUJIOLIAAM PEaKIMOHHON OK 02
peaknmii.  XUMHUYECKOe| MOBEPXHOCTH. TermoBbie 3PPEeKTh XUMUUECKUX PEAKIIHiA: 9K30- M SHAOTEPMUUECKUE PEAKIIUH. IIK...
paBHOBeCHE OOpatumble peakiuu. XuUMHYeCKoe paBHOBecue. DakTOphbl, BIUSAIOIIME HA COCTOSIHHE
XMMHUYECKOTO PaBHOBECHs (KOHLIEHTPALMsS PEareHTOB MWIHM IMPOLYKTOB pEaKLUH, AAaBJICHUE,
temmneparypa). [Ipuamun Jle [llaTense
«BnusiHre pa3nu4HbIX (GAaKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIIum».
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3a/JlaHUil Ha aHanu3 (HaKTOpOB, BIUSIOIUX Ha 5
HU3MEHEHHE CKOPOCTH XUMHUYECKON peaklMy. 3aBUCHMOCTb CKOPOCTH XMMHUYECKON peaKuu OT
MPUCYTCTBUSL KaTaju3aTopa Ha MpPUMEpe pasloKEHUs MEepOKCHIa BOAOPOJAa C IMOMOIIBIO
JUOKCHJIa MapraHila M Karanasbl. PellleHune mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha
npuMmenenue npuniuna Jle-lllarense mist HaXOXACHUS HAMpPaBIECHUS CMEUICHHs PaBHOBECHUS
XUMAYECKOH peakiuu ¢ aHaiu3 (aKTOPOB, BIMSIOMIMX HA CMEIIEHHE XHMHUYECKOTO
paBHOBECHS
Tema 1.7. OK 01
PacTBOpbI, Teopis PactBopbl. Buibl pacTBOpoB IO COJEp)KaHUIO PACTBOPEHHOI'O BeElIECTBA. PacTBOPUMOCTS. OK 02
9 [TonsTHe o nucrepcHbIX cucTemax. VICTHHHBIE M KOJUIOMIHBIE PacTBOPHL. MaccoBasi a0
3JIEKTPOIUTAYECKON OK 04
HCCOLMALMH H HOHHBI BemectBa B pactBope. [lomstme o BomopoaHom  mokaszatene  (pH)  pacrtBopa. 2 OK 07
o6MeH Onexktponutuyeckas auccouuanys. CuibHble U cla0ble 3JEKTPOJIUTHI, HEIJIEKTPOIUTHI. 1IK...
Peakuuu nonHoro ooMeHa
Tema 1.8 JlaGopatopHast|JIaGopaTopHoe 3aHsATHE
pabora Nel JlabopaTtopHnas padota Nel «IIpuroroBneHnne pacTBOPOBY.
«IIpurorosnenue [Ipurorosinenue pacTBOPOB 3aJaHHOW MAacCCOBOM JIOJIEW paCTBOPEHHOI'O BELIECTBA, IIPOBEACHUE
pacTBOPOB». peaknuii HMOHHOTO OOMEHa, OmNpeaesieHHe CpeAbl pPacTBOPOB BEIIECTB C  IMOMOIIBIO 2
YHUBEPCAJIbHOIO HMHAMKaTOpa (KHUcHas, HeWTpajbHas, LIeJo4yHas). 3aJaHus Ha COCTaBJIEHUE
MOHHBIX peakluui. PemieHne mpakTHKO-OpMEHTUPOBAHHBIX PAacUETHBIX 3aJaHUil Ha pacTBOPHI,
UCIOJIb3yeMble B OBITOBOM M MPOU3BOJCTBEHHON JAEATENbHOCTH YEJIOBEKa
KonTtpoabHnas padora 1
Crpoenne BemectBa u|CTpoeHHUE BEIIECTBA M XUMUYECKUE peakiuu (1o pazaeny 1) 2
XUMHUYECKHE PEAKIHI
Pasjnen 2. Heoprannueckasi xumMusi 10
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Tema 2.1. . OK 01
Mertaubl. Ilomoxenue MetasioB B Ilepuoanyueckoil cucTEME XUMHYECKHUX JJIEMEHTOB.
POu3uKo-XUMHYECKHE OK 02
CcBOICTBA Oco0eHHOCTH CTPOEHUSI SJIEKTPOHHBIX 000I09eK aToMOB MeTauioB. OOmue ¢dusnueckue OK 04
cBoiicTBa MeTaluioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMUUYECKUN Pl HANPSKEHUN METalIoB.
HEOPraHM4YeCcKuX . . o . o N N 1IK...
pemects  Merawm M XHUMHUYECKHE CBOMCTBA Ba)KHEHIIIMX METAIOB (H%TpI/II/I, KaJIMi, KanbllUi, MarHui, aJIOMUHUH,
HeMeTALILE " x| THHK, XpOM, JKeyeso, MeIb) M HX coenuHeHHi. OOmue crmocoObl IMOTYyYeHUs METaslIoB.
CBOICTRA. [IpuMeHeHHEe METAIIOB B OBITY U TEXHUKE
Hemeramnbl. [lonoxxenune HemetamwioB B Ileproauyueckoil cucTeMe XMUMHYECKHX SJIEMEHTOB
J.U. MengeneeBa U1 0COOCHHOCTH CTpOeHHs aToMoB. Du3nyeckue CBOICTBa HEMETAILIOB.
ANoTponus HEMETaJuIoB (Ha MpUMepe KUCIopoia, cepbl, pocdopa u yriepona). XuMHUECKHE
CBOWCTBA M TPHMCHCHHE BaXHCHININX HEMETaUIOB (TaJOreHOB, cepbl, a3ora, ¢ocdopa,
yriaepoaa W KpPEeMHHS)) U UX COCAMHEHUH (OKCHUIOB, KHCIOPOACOACPKAIIUX KHUCIOT,
BOJIOPOAHBIX coeuHEeHM ). [I[puMeHeHne BaXKHEUIIINX HEMETANIOB U UX COCIMHEHUN
Tema 2.2 XHWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIHICCTB (OKCHIOB, TMIPOKCHIOB,
Kaacenpuxanus KHCIIOT, cosied U 1p.). ['eHeTnueckas CBsI3b HEOPraHMYECKUX BEUIECTB, MPUHAJICKAILUX K
HEOpraHuYecKuX pPa3IMYHBIM KJjlaccaMm. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
CoeIUHEeHUI COEMHEHHH, BBICHINX OKCUJIOB U TUJIPOKCHJIOB
Tema 2.3 Pacuérnl| Pacuérsl Macchl BelecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIHUYECTBY BEILIECTBA, MAacCe WU
Macchl BemlecTBa MJIH|00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, pacuy€Thl Macchl (00BEMA, KOTUYECTBA
00b€Ma rasos. BEIIECTBA) MPOAYKTOB PEAKIH, €CIIM OJHO W3 BEIIEeCTB MMEET MpUMecH. PerieHne npakTuko-
OPUEHTUPOBAHHBIX 3a/laHUM HA CBOWMCTBA, COCTaB, MOJY4YEHHWE M OE30MaCHOE HCIIOIh30BAHHE
BOXHEHIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPOGECCHOHATBHON AeSITENFHOCTH YeIOBEKa
Tema 2.4. Coaepxkanue y4eOHOro MaTepuaia OK 01
JlabopaTopuasi pa6ora JlaGopaTopHble 3aHATHS OK 02
Ne2  Hpentuduxanmus OK 04

HEOPraHuI€CKUX
BelIeCTB

JIaGoparophas pabota Ne2 «MneHTuduKkanus HEOpraHMYECKUX BEIIECTB.

Pemenne skcnepUMEHTANBHBIX 337a4 110 XMMUYECKUM CBOMCTBAM METAJJIOB M HEMETAJLIOB, 110
pacro3HaBaHUIO W TOJYYEHHIO COEIMHEHMH METalsIoOB W HEMETalsioB (B3auMojeicTBue
THIPOKCH/IA ATIOMUHUS C PacCTBOpPaMH KHUCIIOT U Iienouel,). neHTudukanus HeopraHnyeckux
BEIIECTB C HCIIOJBb30BAHUEM HUX (PU3UKO-XUMHUYECKHX CBOWCTB, XapaKTEPHBIX KayeCTBEHHBIX
peakuuii. KauecTBeHHBbIE peakiMu Ha cyib(aT-, KapOOHAT- U XJOPUA-aHUOHBI, HA KAaTHOHBI
METAJIJIOB U KATHOH aMMOHHS
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Tema 2.3 OK 01
Jlabopatopuasi padoTa | Jagoparopuas padora Ne 3 «THIIBI XHMHUUECKUX PEAKLIHiD». OK 02
Ne3 «Tunbl _ |HccaenoBanne THIOB (II0 COCTaBy M KOJMYECTBY MCXOAHBIX U OOPasyIOIIMXCS BEIIECTB) U 5 OK 04
XUMUYIECKUX PEAKIMID. | 11 p3nak0B XUMHUECKUX Peakiuii. IIpoBeieHne peakuuii HOHHOro 0OMeHa, OIPE/ETIEHHUE CPEIbI

BOJIHBIX PAaCTBOPOB. 33/1aHHUs HA COCTABJICHNE HOHHBIX PEAKIUN
KonTtpouabHas padora 2 |CBolicTBa HEOPraHUYECKUX BELIECTB (110 pa3aeny 2) 2
Pa3znen 3. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUM
Tema 3.1. [Ipeamer opraHMuyeckol XUMHHU: €€ BO3HMKHOBEHHE, Pa3BUTHUE M 3HAYCHHE B IIOJyYCHHUH OK 01
Knaccudukanus, HOBBIX BELIECTB U MaTepuaioB. Teopust CTpPOSHHS OpPraHMYECKUX coequHeHuil A.M.
CTpOEHHE u| byrnepoBa, e€ ocHoBHBbIe ToNOXKeHHA. CTPYKTypHBIE (DOPMYIIBI OpPraHUYECKUX BEIIECTB.
HOMEHKJIaTypa I'omonorus, nzomepus. XuMHUYecKas CBSI3b B OPraHUYECKUX COCIUHEHUSX: KpaTHBIE CBS3U, G-
OpPTraHUYECKUX BEUIECTB | U T-CBSI3U. 9

[IpencraBienne o kiaccuuKalMK OpPraHUYECKUX BemlecTB. HoMeHKIaTypa OpraHMYecKUX

COeMHEHUI (cucTemMaThyeckas) W TPUBHAIBHBIC HA3BaHUS BAKHEHIIUX TpEACTAaBUTEICH

KJIACCOB OPraHUYECKHUX BEIIECTB
Tema 3.2 Knaccudukanus XUMHYECKMX peakIUil B OpraHMYecKod XuMmuH. Peakiuu mnpucoenuHeHus,
Knaccudukanus peaKyy 3aMeleHHs, Peaky pPa3lioKeHHs. Peakuuu rupparanuu, peakuud THIPUPOBAHUS,
XUMHUYECKHUX PEaKlHii B |peaKIiy THIpOoraloreHupoBaHus. Peakium geruaparanuu, peakiiu JeTUAPUPOBAHUS, PEaKIIUN 5
OpPTaHUYeCKON XUMHU JETUAPOTAIOTEHUPOBAHUSI.

IIpaBuio MapkoBHukosa. [Ipasuito 3ainesa. [IpaBuno DnpTekoBa.
Pasznen 4. YriieBoaopoabl 10
Tema 4.1. OK 01
IIpenenvHble [IpenenpHble yrieBOOpPOJIbl (aJKaHbl): COCTAB M CTPOCHHME, TOMOJIOTUYECKHHA psjl. MeTaH u OK 02
YIAEBOAOPOABl M HX| 3TaH: COCTaB, CTpOeHue, (U3MUecKHe M XHMHUYECKHE CBOMCTBA (pEeakiuu 3aMelieHHs | 5 OK 04
IPUPOJHBIE  HUCTOYHMKH | TOPEHHUS), TOJIyYE€HHE U TIPUMEHEHUE. IIK...
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Tema 4.2 HenpenenbHble
YIJI€BOAOPOABI - AJIKEHBI,
aJIKa/IuEHBI.

HenpenenbHbie yriaeBoa0po/b! (aTKEHbBI, aTKaAUCHBI, ATKUHBI).

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUSCKHU psiji. DTUJIEH U MPOIMJICH: COCTaB, CTPOCHUE,
(bu3nUecKre U XMMUYCCKHE CBOMCTBA (PEaKIUU MMIPUPOBAHUS, TAIOTCHUPOBAHMSI, THAPATAIIUH,
OKHCJICHHSI U TIOJIMMEPH3AIIUH ) TIOJTyYCHUE U TIPUMEHCHHUE.

Anxanuensl: Oyraguen-1,3 u metmnOyranueH-1,3, XuMUYecKoe CTPOSHHE, CBOMCTBA (peakius 2
HOJMMEpH3alii), NPUMEHEHUE (JJIs CHUHTe3a MPHPOJHOIO M CHHTETHYECKOrO0 Kaydyka |
PE3UHBI).
Tema 4.3 HenpenenbHbie
YIJICBOJOPO/IbI — alIKUHBI |AJIKMHBL: COCTaB M OCOOECHHOCTH CTPOEHMs, TOMOJOIMYECKMHM psii. ALETHIEH: COCTaB,
XMMHUYECKOE CTpOeHHE, (QHU3MUECKHe M XHUMHUYECKHE CBOHCTBA (peakuUud THAPUPOBAHUS, 5
rajJoreHUpPOBaHMsl, THApATAllMd TOPCHUs), TMOJy4eHHE W  NpUMEHEHHE  (MCTOYHHUK
BBICOKOTEMIIEPATypPHOTO TIAMEHH JUIsl CBAPKU M PE3KU METAILJIOB).
Tema 4.4 Apomaruueckue yrieBoaoposl (apeHsl). beH301 U TOMyol: COCTaB, CTpOCHHE, (PU3UYECKHE U
Apomaruyeckue XMMHUYECKHUE CBOMCTBA (peaKLMK raJIorT€HUPOBAHNS U HUTPOBAHMUS), IOTYUEHUE U IPUMEHEHHE.
yrieBoaoposl (apeHbl). | TOKCHYHOCTH apeHOB (BIMsIHUE OCH3071a HA OPraHM3M 4YeloBeKa). ['eHeTHuYecKas: CBS3b MEXIY
YTJIEBOIOPOAAMHU, IPUHAJIEKAIMMHU K Pa3InYHbIM KJIaccaM.
[TpupoHbIE HCTOYHUKH YTIIeBOA0PO10B. [IpupoHblil ra3 u nonytHele HedTsaHbIe Ta3bl. HedThb 2
n e€ npoucxoxaeHue. CrnocoObl nepepadOTKH HEPTH: MEPETrOHKAa, KPEKUHT (TEPMHUYECKHIA,
KaTtanuTudeckuit), mnuponu3. IIpoaykTel mnepepaboTku He(pTH, UX TNPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MpOAyKTHI €ro nepepadboTku
Tema 4.5. JlabopaTopHble 3aHATHSA OK 02
JlabopaTopHast paboTa |JlaGoparopHas pabota Ne4 «CBoiCTBa yrIeBOI0POIOBY. OK 04
Neq TpuBuanpHas U MeXIyHapOAHAs HOMEHKJIATypa, XMMUYECKHE CBOMCTBA, CIIOCOOBI MOJIY4YEHHUs
qDI/I?LHKO'XHMH‘leCKHe yrieBogopoaoB. IlosiydeHne 3TuieHa U U3Yy4EHUE €ro CBOMCTB. MoJenupoBaHHE MOJEKYI U 2
CBOMCTBA YITICBOJOPO/IOB | X IMUYECKUX MPEBPAIICHUH YTIeBOIOPOJOB (Ha MpUMepe 3TaHa, ITWIICHA, alleTUIeHa U JIp.)
raJloreHONPON3BOAHBIX.
Pasznean S. Kuciopomoconepsxkamue oprannyecKkie coeIuHeHus 12
Tema 5.1. Coaeprxkanue yueOHOro MaTepuaa 2 OK 01
Crnuptsl. Genon [IpenenbHbIE 0JJHOATOMHBIC CIIUPTHI (METAHOJ U 3TAHOI): CTPOCHUE, PU3UUECKHE U XUMHUYCCKHE 5 OK 07

CBOMCTBa (peaKI_II/II/I C AKTUBHBIMU MCTAJJIAMH, TAJIOTCHOBOAOPOJaMH, FOpCHI/Ie), IMPUMCHCHUC.
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Bonoponneie cBA3M MeEXIy MOJEKyJIamMu CHAPTOB. DHU3MOIIOrMYECKOE ACHMCTBUE METAHOJA U
3TaHOJIa Ha OPTraHU3M YEJIOBEKA.

MHoroaroMHble CIUPTHI (ITHUICHIIIMKOb U TIIUIEPHUH): CTPOCHUE, (DU3NYECKUEC U XUMHUYCCKHE
CBOICTBa (B3aMMOJEWCTBHE CO MICJIOYHBIMU MeETa/llaMH, KaueCTBEHHAas peakuus Ha
MHOT'0aTOMHBIE CIUPTHI). Duznonornuyeckoe AEHCTBME Ha OpraHu3M 4yesnoBeka. [IpuMenenue
[JIMLEPUHA U STUIEHTIIUKOJIA.

®enon. CTpoeHHE MOJIEKYNbI, (pU3MUECKHE M XMMHUYECKHE CBoOWcTBa (eHona. TOKCHYHOCTH
¢benomna, ero pusnosornyeckoe AecTBre Ha Opranu3M uenoseka. [Ipumenenue denona

Tema 5.2. i OK 01
N — Anpreruaipl ¥ KEeTOHBI ((OpMalbIETH/, aleTalbIeTUA, aleTOH): CTpOEHHUE, (hU3NYECKHe M OK 02
' XMMHUYECKHE CBOWMCTBA (peakiUH OKUCIEHUS M BOCCTAHOBJIEHHS, KAayeCTBEHHBIE DPEaKLUH), OK 04
[I0JIy4YE€HHUE U IPUMEHEHHE.
Tema 5.3 KapOoHoBbie|OMHOOCHOBHBIE TNpeAEIbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbUHAas M YKCYCHas KHCIIOTBI):
KHCIIOTBHI. cTpoeHue, (U3NYECKHEe W XUMHUYECKHME CBOMCTBa (0OIIMEe CBOICTBA KHCIOT, pPEaKIus
TepupUKalMK), TOoJlyyeHHe U npuMeHeHue. CTeapuHOBas M OJIEMHOBAas KHCJIOThHI Kak
IIPEICTaBUTENN BBICIIUX KAPOOHOBBIX KHCIIOT
. OK 01
Tewma 5.4 CrnoxHble 2QUpbl KaK MPOU3BOJHbIE KapOOHOBBIX KUCIOT. JKupbl HX XMMHYECKHE CBOMCTBA U OK 02
" crniocoOb! nonydenus. Knaccugukaius >KupoB U UX MPUMEHEHHE B KU3HU yenoBeka. ['uaponus
Cnoxusie 3¢gupsl XKupsl, . OK 04
XKHUPOB. . Mbljla Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBUE.
MbLIA. dusuxo-

XUMHYECKHE CBOUCTBA
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Tema 5.5. VYrneBoapl: cocTaB, KiIacCUPUKALUS YIICBOIOB (MOHO-, MU- WM TOJHcaxapujel). [Irokoza — OK 01
YraeBobl MPOCTEUIINIA MOHOCAXapuJ: OCOOEHHOCTH CTPOCHHUS MOJICKYJIbI, (PU3UUYECKHE M XUMHUYECKHE OK 02
CBOMCTBa IJIIOKO3bl (B3aumopelcteue ¢ rugpoxkcugom menu (II), oxkuciaeHne amMMHayHBIM OK 04
pactBopoM okcua cepedpa (I), BocctaHoBiIeHHE, OpOKEHHUE TITIOKO3bI), HAXOXKIECHUE B TIPUPO/IE,
IIPUMEHEHHUE TIJIIOKO3bl, OMOJOTMYECKas pOJIb B JKU3HEIEATEIBHOCTH OpraHHM3Ma YeJoBeKa.
®orocunres. PpykTo3a Kak U30MeEp TITHOKO3bI. 5
Caxapo3a — mpencTaBUTENNb JAMCAXapUIoB, THAPOJIM3 Caxapo3bl, HAXOXAECHHUE B IPUPOJE U
MIPUMEHEHHUE.
[Tonucaxapuapl: Kpaxmana U LEJUIH0I03a KaK MpUpPOAHbIE nosnMepbl. CTpoeHue Kpaxmala U
LEJUTI0NO03bI, (PU3HUECKHe U XMMHUECKHE CBOICTBA KpaxMaina (THIpoJIn3, KaYeCTBEeHHAs PeaKius
C MOJIOM)
Tema 5.6«Xumnueckue u| «XUMUYECKHE U (PU3UUECKUE CBOMCTBA KUCIOPOAOCOACPIKAIINX OPTaHUUECKUX COCTMHEHUSD.
¢busnueckue  cpoiicTBa|llpoBenenue, HaOmOAEHWE U ONUCAHHE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
KHCJIOPOJIOCOJICPIKAIUX |KAYSCTBEHHBIC PEaKIMU OJHOATOMHBIX CHHPTOB (okucieHue dSTanona okcuaom wmemau (I1)),
OpPraHUYECKUX MHOT'0aTOMHBIX CITUPTOB (B3auMoOeHCTBHE TiniiepuHa ¢ ruapokcuaoM meau (1)), ambaernmaon 2
COCIMHEHUS. (oxucneHne amMMUAYHBIM pacTBOopoM okcuaa cepebpa(l) u  ruapokcumom wmemu  (I1),
B3aMMO/ICIICTBIE KpaxMala ¢ HOJI0M), H3y4eHHE CBOMCTB pacTBOpa YKCYCHOM KHCIIOTHI
Pa3nes 6. AzoTcoaepskamue OpraHu4ecKue coeIHHeHHA 2
Tema 6.1. OK 01
AMUHBI. OK 02
AMHMHOKHUCIIOTHI. OK 04
Betk. «CBoliCcTBa a30TOCOACPKAILNX OPTAHUIECKUX COETUHEHUI».
«CBojicTBa dusnyeckue M XMMHYECKHE CBOWCTBa aMHUHOB (pEakUUu C KHCIOTaMU U TOpPEHUs) H
A30TOCOAEPIKAIIIX aMMHOKHUCIIOT (Ha mpumepe riuuuHa). Habmronenue u onvcanue T€MOHCTPAI[MOHHBIX OIBITOB: 2
OPrAHIIECKHX JieHaTypalys OeJIKOB IPU HarpeBaHHUU, IBETHbIE PEaKIIUU OEIKOB
COCIMHECHUI»
Pa3nes /. BbicokoMoJIeKYJIIpHbIE COeNHEHUs] 4
Tema 7.1. Conep:kanue y4eOHOTr0o MaTepuaJa 2 OK 01
[lnacTMaccel. TpakTHYecKue 3aHATHSI 2 OK 02
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Kayuyxu. Bonokna «CuHTEe3, aHaIM3 U KIacCU(UKAIUS BHICOKOMOJICKYIISIPHBIX COSIUHEHHII» OK 04
OcCHOBHBIE TIOHATHA XUMHHM BBICOKOMOJEKYJIIPHBIX COCOUHEHHMI: MOHOMEp, IOJUMED, 1IK...
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPU3ALNU, CPEeNHAd MOJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCIMHEHUN — ITOJIMMEPU3aLUs U TOJIMKOHCHCALIHS.
O3nakomiieHHe ¢ 0Opa3laMH MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKOB:
IUIacTMAcChl (TOJIMATUIICH, MOJIMIIPONMIIEH, MOJIMBUHIIXJIOPU, MOJIUCTHPOI); HATYpaIbHbI U
CHHTETHYECKHE Kaydyyku (OyTaaMeHOBBIH, XJOPOIPEHOBBIH W H30MPEHOBBII); BOJIOKHA
(HarypanbHble (XJIONOK, LIEPCTh, WIENK), MCKYCCTBEHHBIC (AllETATHOE BOJOKHO, BHCKO03a),
CHHTETUYECKUE (KaIllPOH M JIABCaH)

JlabopaTopHoe 3aHsTHE OK 01
Ne§ «[IpeBpameHus OK 02
opranuueckux BermiecTs|J/IaGopaTopHoe 3ansaTHe NS “IIpeBpalieHust opraHM4eCKUX BELIECTB IIPU HArpeBaHUM'". 2 OK 04
MIPU HarPEeBaHUMY. IIK...
Konrpoabnast pa6ora 3 |CTpykTypa U CBOWMCTBA OpPraHUYECKHX BeecTs (1o pasaenam 3-7) 2
IpodeccHoHaaLHO OPHEHTHPOBAHHOE COAEPKaAHNUe (CodepKanue NPHKIATHOI0 MOLy.1s)® 6

Pazgen 8. Xumusi B ObITY M IPOU3BOACTBEHHOM 1eAATEIbHOCTH Ye10BeKa 6 OK 01
Tema 8.1. Conep:kaHue yue0HOro MaTepuaa 6 OK 02
XuMHuecKue [IpaBuia 5KONIOTHYECKH 11€7I€CO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM NEATETBHOCTH B OK 04
TEXHOJIOTUU [ENSAX COXPAHEHHs CBOETO 3II0OPOBBbSI M OKPYKAIOMIEH WPUPOIHON Cpelbl, OMAaCHOCTh OK 07
B IIOBCEHEBHOM | BO3/IEHCTBUSI HA JKMBbIE OpPraHU3Mbl OPraHMYECKUMX BELIECTB OTIENBHBIX  KIJIACCOB 5

" npodeccHOHaNbHOM | (YIIICBOAOPOIBI, CIUPTHI, (DEHOJBI, XJIOPOPraHUYECKHE MPOM3BOAHBIC, AJBICTUABI U JIp.), IIK...
JEATEIbHOCTH YEJI0BEKA | IOKa3aTelsb MPeJebHO JOMYCTUMON KOHLEHTPAIMK U €T0 UCTIOIb30BaHHeE.

Tema 8.2 Ponp xumun B| Pons xumMun B oOecrieueHUM SKOJOTHYECKOW, HPHEPreTHMYECKON M MHIEBOMl 0e30MacHOCTH, 2 OK 01

6 B pamkax yacos ITOC MoryT GbITh NpOBEIEHbI MHTETPHPOBAHHBIC 3aHATHS C YYETOM COJEPIKATENBHBIX MEKIPEIMETHBIX CBA3EH MO ABYM M 6ojiee 00LIE0OPa3OBaTEbHBIM
JIUCIUIIIMHAM

duzuka: mMarepusi, SHEpIus, Macca, aToM, JJIEKTPOH, POTOH, HEHTPOH, HOH, N30TOII, PaANOAKTHBHOCTh, MOJICKYJIa, SHEPTEeTHYECKHH YPOBEHb, BELIECTBO, TEJNO, 00BEM, arperaTHoe
COCTOSTHHE BELIECTBa, (pU3NUECKUE BEIIMUMHBI U €MHULIBI UX U3MEPEHUsI, CKOPOCTb.

Buonorus: knerka, opranusmM, Ouocdepa, 3KocucTemMa, 0OMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, MaKpo- U MHUKpPOIJIEMEHTHI, BUTAMUHbI, OMOJOINYECKH aKTHBHBIC BEIIECTBA
(Oenku, yrieBoabl, XKUPBL, PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE TIOPO/IBI, IIOJIE3HBIE HCKOTIAeMbIe, TOIUINBO, PECYPCHI.

23




obecrieyeHun pa3BUTUM  MEIUIMHBI, CO3/JaHUM HOBBIX MaTepuasioB (B 3aBUCUMOCTH OT BHJA OK 02
3KOJIOTUYECKOM, NpopECCUOHAIBPHONW  JIEATEIbHOCTH), HOBBIX HMCTOYHHUKOB DHEpruu (aabTepHATHUBHBIC OK 04
JSHEPIreTHUYECKOU 1| UCTOYHUKU BHepruu). [loHsATHE O HAyyHBIX METOAAX IIO3HAHMS BEIIECTB U XMMHUYECKHUX OK 07
nuiieBoid OezomacHocTH,| peakuuil. [IpeacraBneHuss 00 OOIMIMX HAYYHBIX MPHUHIMIAX HPOMBIIUIEHHOTO MOJYyYEHUs
pa3BUTUU MEAMIIMHBI, | BOKHEUIINX BELIECTB (Ha IpUMepax MPOU3BOJICTBA aMMHAKa, CEPHON KMCIIOTbI, METAHOJIA). IIK...
CO3JaHUU HOBBIX| XUMHUSI U 3/I0pOBbE 4YEJOBEKa: IMpaBuja OE30MacCHOTO UCHOJIb30BaHUS JIEKAPCTBEHHBIX
MaTEpUAIIOB MpernapaToB, OBITOBOM XMMHH B MIOBCEAHEBHON YKU3HU
Tema 8.3 Pemenue| Pemienue keiic-3a7ad 1Mo TeMaM: MHUIIEBBIE MPOIYKTHI, OCHOBBI PAIIMOHAIBHOIO MUTAHUA, OK 01
NMPaKTHKO- BOKHEUILIME CTPOUTEIbHbIE U KOHCTPYKIMOHHBIE MAaTEpHaNbl, CEJIIbCKOXO3SICTBEHHOE OK 02
OPHEHTHPOBAHHBIX MIPOU3BOJICTBO, KPAaCKH, CTEKJIO, KEpaMHMKa, MAT€pUaibl JJid HJIEKTPOHUKH, HaHOMAaTEpHUabl, OK 04
3aja4 TEKCTUJIbHBIE BOJIOKHA, HWCTOYHUKHU DSHEPruUM, OPraHWYECKME U MHUHEpajbHbIE yI00peHus, 2 OK 07
JIEKapCTBEHHbBIE M KOCMETUYECKHUE MpernaparThl, ObITOBAsE XUMHsI, MAaTEPHAIIbI U3 UCKYCCTBEHHBIX
Y CHHTETUYECKHUX BOJIOKOH. IIK...
IIpoMe:kyTouHasi aTTecTalus no gucuunaune (muddepeHunpoBaHHbIi 3a9eT)
Bcero 72
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3. pA N 0):)7 ) By PEAJIN3ALINN INPOI'PAMMBbI
OBIHIEOBPA3OBATEJBbHOU JUCIIUITJINHBI

Jlnia peanuzanyy mporpaMMbl TUCIUIUIMHBI TOJDKHBI OBITH TIPETyCMOTPEHBI
CIIEYIOIME CTIeNUaIbHbIC IOMEIICHU: YUYEOHbII KaOMHET XUMHUH W/WIK Y4eOHOM
XMUMHUYECKOH J1abopaTOpHH.

DddexkTuBHOCTh TpemogaBaHus  00ME00pa30BATEIHLHON  TUCIUATIIUHBI
«XVUMHS» 3aBUCUT OT HAJIM4YUs COOTBETCTBYIOUIETO MAaTEpPHUAIbHO-TEXHUYECKOIO
OCHAIICHHsI. DTO OOBICHIETCA OCOOCHHOCTSIMU JAUCLUUILUINHBI, B TIEPBYIO OUYEPEIb,
e€ OKCIEPUMEHTAJIbHBIM XapaKTEpOM, IIHUPOKUM CIEKTPOM MPUMEHEHUS U
IPAKTUYECKOM  3HAYMMOCThIO. PekoMeHayemMoe  MaTepualbHO-TEXHUYECKOE
oOecrieyeHue KaOuMHETa XHMHM M XUMUYECKOM JIabopaTopuH  BKJIIOYAET:
CHELMATU3UPOBAHHYI0 MeOeldb UM CHUCTEMbl XpaHEHUs, TEXHUYECKUe U
AJIIEKTPOHHBIE CcpeacTBa OOy4eHHs, JEMOHCTPALlMOHHBIE Y4eOHO-HArJSAHbIC
nocoOusi, JAEMOHCTPAallMOHHOE O00OpyJOBaHME U MNPUOOpBI, JTabOpPaTOpPHO-
TEXHOJIOIMYecKoe 000pyI0BaHuE, J1abOpaTOPHYIO XUMUYECKYIO TOCYAY, MOJEIH
(0OOBEeMHBIE W TUIOCKHE), HaTypajbHble OOBEKTHl (KOJUJIEKIMH, XHUMHYECKUE

peakTuBbl), 000pyAOBaHHE JIAOOPAHTCKOM.

Cl'lelllfla.]'[l/l:il/lpOBaHHaﬂ Me0esIb U CHCTEMBbI XpaHECHUs

1 | Cton maGopaTOpHBIH JEMOHCTPAIMOHHBIN (C 3aIUTHBIM, XUMOCTOMKUM M TEPMOCTOUKUM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKON M OTBEJICHUEM BOJbI, CAHTEXHUKOM,
AIIEKTPUYECKUMU PO3ETKaMH, aBTOMAaTaMU aBapUMHOTO OTKIIOUEHUS TOKA)

2 | Croit 1a00paTOPHBIN IEMOHCTPAIIMOHHBIN ¢ HAJCTPOUKOH (C 3aIIUTHBIM, XHMOCTOUKUM H
TEPMOCTOMKUM MOKPBITHEM )

3 | Cton yueHn4eckuit 1abOpaTOPHBIN, PETYIUPYEMBIH 110 BHICOTE (C 3aIIUTHBIM,
XMMOCTOMKUM U TEPMOCTOMKHM MOKPBITHEM, PAKOBUHOM, OOPTUKOM 110 HAPYKHOMY
Kparo, IOJIBOIKOW U OTBEIEHUEM BOJIbl, U CAHTEXHUKOM )/CTON yUEHUUECKUH,
peryaupyeMslii 1o BbIcOTe (IpuoOpeTaeTcs TOIbKO MPHU HATWYUU CHEUaTbHOTO
71a00PATOPHOTO OCTPOBHOTO CTOJA) (10 KOAUUECMBY 00YYAOUWUXCS)

4 | Cryn yueHU4ecKui (no Koauyecmay 00yuaruuxcs)

a1

Oruerymuresnb

(op]

Jocka kiaccHasi/PenbcoBast cuctema ¢ KJIIaCCHOM U MHTEPaKTUBHON JTOCKOM
(mporpammHOe obecrieueHue, MPOeKTop, KPEIUIeHUs! B KOMIUIEKTE)/HHTEPAKTUBHOM
MaHes b0 (MMporpaMMHOE 00ecriedeHNe B KOMITJIEKTE)

Cron ¢ sAumKamu Ui XpaHEeHUs/TyMOo# (pabouee mecmo npenodasameist)

-
8 | Kpecno oducHoe (pabouee mecmo npenooasamens)
9 | locka mpoOkoBasi/Jlocka MarHUTHO-MapKepHasi

10 | Cucrema (yCTpOMCTBO) JIJIst 3aTEMHEHUS] OKOH

11 | [lIkad BHITSKHON MaHOPAaMHBIN
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12 | lllkad nuisg xpaHeHus y4eOHBIX OCOOHIA

13 | Anreuka yHuBepcaiabHas ISl OKa3aHUs MEPBOH MEIUITMHCKON TTOMOIIN

TexHu4eckne Cpeacrea

MHoOroQyHKIIMOHAIbHOE YCTPONUCTBO/IPUHTED

WHTEepakTHBHBII MPOrpaMMHO-AINIAPATHRIA KOMITJIEKC MOOMIIBHBIN WM CTAllMOHAPHBIN
(mporpamMmHOe obecrieyeHue, poeKTop, KperieHne B Komiuiekre)/PenbcoBas cucrema ¢
KJIACCHOW M MHTEPAKTUBHOM J1I0CKOM (IIpOrpaMMHOE 00€ecIieueHHe, IPOEKTOP, KPEIUIEHHE
B KOMIUICKTE )/ MHTEPAKTUBHOM MTaHEJbI0 (ITpOorpaMMHOE 00eCriedeHIE B KOMILJICKTE)

[TepcoHanbHbII KOMIBIOTED C Tiepudeprein/HoyTOyK (JTMLIEH3UOHHOE TPOTPAMMHOE
obecrieueHne, 00pa3oBaTeIbHbI KOHTEHT M CUCTEMA 3aIUTHI OT BPEJOHOCHON
uHOopMaLuu, MporpaMMHoe odecrieueHue st HupoBoii 1aboparopuu, ¢
BO3MOXKHOCTBIO OHJIAHH-0IPOCa)

JJIeKTPOHHBbIE CPeICTBA 00yYeHUsI

DneKTpoHHbIE cpeacTBa 00yueHus/MIHTepakTuBHBIE TOcOOUs/OHNMAH-KYPCHI (1O
pazoenam paboueil RPoOSPaAMMbl)

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

CroBapu, CIIPaBOYHUKH, SHIUKIONCTHS (10 XUMUYECKUM HAYKAM)

Kommaext IMMOPTPECTOB BCIMKHUX XUMHUKOB

[TocoOust HATIAIHOM DKCIIO3ULIUN

A WINF

Ilepunonnueckas cucrema xumudeckux 3iaeMeHToB .M. Meneneena

Cneunamunponanﬂaﬂ Me0eJIb M CHCTEMbI XpaHCHUS QJsA XMMHYeCKOoii naﬁopaToppm

1

JlabopaTopHbIil OCTPOBHOI CTOJ (ABYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOUKUM MOKPBITUEM, HAJICTOJIHEM, C IMOJCBETKOU U AJICKTPUUCCKUMHU PO3ETKAMH,
MOJIBOJKOM U OTBE/IGHUEM BOJIbl, U CAHTEXHUKON)

N

Cryn 1abopaTOpHBIN, PETYIUPYEMBI IO BBHICOTE

Cton 1abopaTOPHBIA IEMOHCTPAIIMOHHBIHN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKHM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKON U OTBEICHUEM BOJbl, CAHTEXHUKOM,
AIIEKTPUYECKUMU PO3ETKaMH, aBTOMaTaMU aBapUMHOTO OTKIIOUYEHUS TOKA)

Cton 1a00paTOpHBIA IEMOHCTPAIIMOHHBIN C HAJACTPONUKOH (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBHITHEM )

Crou ¢ smMKamMu 17151 XpaHeHUsl/ TyMOOH

(o]

Kpecino opucnoe

~

Orserymurens

JleMOHCTpaIMOHHOE 000PY/I0BaHNE H NPHOOPHI 1151 KAOHHETA M JIaGopaTOpHH

Becnl anektponssie ¢ USB-nepexoaHukom

CTOJIMK TTOXBEMHBII

[{enTpudyra nemoHcTpaioHHas

IIITaTuB 1EMOHCTPALIMOHHBIN

Anmnapar Juisi IpoBeIeHUs] XMMUYECKUX peaklui

Annapar Kunna

DBIUOMETP

I"openka yHHBEpcanbHast

OO |INOO|OTARWIN|F-

[Tpubop /1 WILTIOCTPAIK 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKINI OT YCIOBUI
OKpYXKarollen cpeibl

10 | Habop juts 271eKTpoin3a IEMOHCTPAIIMOHHBIH

11 | IlpuGop AJist ONBITOB M0 XUMHUU C SJIEKTPUUECKUM TOKOM (71a00paTOPHBIi)

12 HpI/I60p JJIL OKHMCJICHHA CIIMPTA HAJl MCAHBIM KaTaJIM3aTOPOM

13 | IlpuGop st OTydeHUs TaJTOUOATKAHOB JICMOHCTPAITMOHHBIN

14 | ITpuGop ni1st MoJTyueHHs pACTBOPUMBIX BEIIIECTB B TBEPJOM BHUJIE

15 | YcranoBka i GuiabTpoBaHUs MO BAKYYMOM

16 | [IpuGop 715t onpeaeneHns cocTaBa BO3ayxa
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17 | 'a3oananu3aTop KMUCI0pOJa U TOKCHYHBIX T'a30B ¢ HU(POBOM MHAMKALIMEH MoKa3zaTenei

18 | [Tpubop a1 MILTIOCTpAITU 3aKOHA COXPAHECHHSI MacChl BEIIECTB

19 | YcTraHoBKa 15 IEPETOHKH BEUIECTB

20 | bapomerp-anepou

21 | Habop s n3ydeHusi BOAOPOAHOM SHEPTeTUKU

22 | pH-metpsI (Oonoanumenvroe éapuamusroe 06opyoosamue)
JIabopaTopHO-TeXHOJI0rH4YecKoe 000pyA0BaHMe /i1 KAaOUHeTa 1 JIadopaTopun

1 | Hpubop st mosrydeHHsl raIOUI0ATKAHOB U CJIOXKHBIX A(UPOB J1a00PaTOPHBII

2 | Konbonarpesarenb

3 | DNeKTpOIUIUTKA

4 | bansg koMOMHMpPOBaHHAS JJaOOpaTOPHAS

5 | Bechl u1s ChITyYnX MaTepUaIoB

6 | IIpubop ans moxydeHus razoB

7 | CnuproBka naboparopHas

8 | MarauTHas mMeniaiuka

9 | Mukpockorn 1 poBoii ¢ pyKOBOACTBOM MOJIb30BATENs U MOCOOUEM JIJISl YUAIIUXCS

10 | HabGop /i 9UCTKU ONITUKH

11 | HaGop nmocy/sl AJisi peakTUBOB

12 | Habop nocy bl ¥ IpUHAIISKHOCTEH JUIst pabOThI ¢ MAJIBIMU KOJIMYECTBAMH BEIIECTB

13 | Habop mpuHaayie)KHOCTEH /17151 MOHTaXKa MPOCTEHIITNX TPUOOPOB IO XUMHUH

14 | HaGop nmocysl U NpUHAJICKHOCTEH U3 TponuieHa (MUKpoixadbopaTopus)

JlaGopaTopHasi XumMuuecKasi nocy/aa Juisi KabuHeTa u J1abopaTopuu

1 | Kommiekt koa0 JeMOHCTPalMOHHBIX

2 | Habop npoOOK pe3MHOBBIX

3 | Ilepexoa CTEKIISTHHBIN

4 | TIpobupka Bropia

5 | [Ipobupka nByxKoieHHas

6 | CoeaMHUTENb CTEKIJISTHHBIN

7 | 3axuM BUHTOBOM

8 | Baxxum Mopa

9 | lll;maHr CHIIMKOHOBBIN

10 | KoMIuieKT CTeKJITHHON MOCY/Ibl Ha NUTH(aX JeMOHCTPAIIHOHHBIN

11 | Jo3upyroliee ycTpOHCTBO (MEXaHUYECKOE)

12 | Komrutekt n3nenwii u3 kepamuku, hapdopa u dastaca

13 | Kommuiekt s1oxkek happopoBbIx

14 | KommiekT MepHbIX K0JI0 Majoro oobema

15 | KommuiekT MepHBIX KOJI0

16 | KoMIuiekT MepHBIX HWIMHIPOB IIACTUKOBBIX

17 | KoMIuieKT MepHBIX HWIMHAPOB CTEKIISTHHBIX

18 | KoMIuieKT BOpOHOK CTEKJISTHHBIX

19 | KomMIuriekT numeTox

20 | KoMIUIEeKT CTakaHOB IJIACTUKOBBIX/CTEKJISIHHBIX

21 | KoMIUIeKT CTakaHOB XUMHUYECKHX MEPHBIX

22 | KOMIUIEKT CTaKaHYMKOB JUIsI B3BEIIMBAHUS

23 | KOMIUIEKT CTYNOK ¢ IECTUKAMHU

24 | HaGop mmatenei

25 | Habop nuH1eToB

26 | Habop gwamexk [lerpu

27 | TpyOka cTexIsiHHas

28 | DkcuKaTop
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29 | Yama KpucTaJITu3aliOHHAS

30 | [umirsr TUTEIBHBIC

31 | Bropetka

32 | Tlpobupka

33 | baHka oy peakTUBHI MOJIMATUIICHOBAS

34 | banka noj peakTUBBI CTEKJIIHHAs U3 TEMHOTO CTEKJIA C MPUTEPTOIl MPoOKOM

35 | Habop CKIIsTHOK JIsl paCTBOPOB PEaKTHBOB

36 | [Tasiouka crexkiIsiHHAA

37 | ltaTtuB my1st mpoOUpPoOK

38 | KoMIIJIeKT cpeacTB Uil MHAWBUYAIBHOM 3aIUThI

39 | KomIiekT TepMoMeTpoB

40 | CymmipHas maHenb 15 TOCYIbl

41 | dunbsTpoBanbHas Oymara/QuiabTpsel OyMaskKHBIC (00NOIHUMENbHOE BAPUAMUBHOE
obopyodosanie)

Mogesan (00beMHbBIE M TUIOCKHE), HATYPAJIbHbIE 00beKThI (KOJJIeKIHU, XHMUYeCKHe
peakTHuBBI) 11 KaOuHeTa U J1a0opaTopuun

Komnuiekt mozesnei KpucTaJuIM4ecKuX peleToK

Mosenb MOeKybl Oenka

Habop 115 MojenupoBaHusi CTPOCHUS HEOPraHMYECKUX BEIIECTB

H8.60p JJIA MOACIMPOBAHHA CTPOCHHUA OPraHNYCCKUX BCIICCTB

Habop a1 MoaenupoBaHusl CTPOCHUsL aTOMOB U MOJIEKYII

Habop a1 MoJenupoBaHysl AEKTPOHHOIO CTPOCHUSI aTOMOB

KoMIIeKT KoJUIeKIi

O INO|O| B WINF-

KommiekT XuMmdeckux PCAKTHBOB

Oo0opynoBaHue JaOOPAHTCKON KAOMHETA XMMHUH

Cron ¢ sAuMKamMu JJIsl XpaHEeHUs/ TyMOO#

Kpecno opucnoe

Croa 1abopaTopHbI MOSUHBIN

CYHII/IJ'II)Hafl MaHECJIb OJ1d MOCY bl

[Ikad ans XxpaHeHUs: yueOHbIX MOcoOuit

[Ixad mist XpaHeHNss XUMUYECKUX PEAKTHBOB

Ikad s XxpaHeHus1 1abOpaTOPHON MOCYABI/IPUOOPOB

[Ikad BHITSAKHON

OO |INO| O WIN|F-

JlaGopanTckuii cTon

[N
o

Cryn 1abopaTopHbIH, peryJIupyeMblif 10 BBICOTE

[EEY
[EE

DNEeKTPUUECKUH aKBaJIUCTUILIATOP

R
N

HIkad cymmabHbIN

[EN
w

Pe3nHOBBIE IEpUATKH

[EEN
IS

KommiiekT epiueit 17151 MbIThs 1a00paTOpHOM MOCY 1k

NudpopmanuonHoe odecniedeHre peajsu3any NporpaMmmbl

Jlns  peanuzaiuu  MpoOrpamMMbl  JUCHUIUIMHBI ~ OMOIMOTEYHBIN  (POHI
o0pa3oBaTeILHON OpraHu3alu JOJDKEH WMETh IeYaTHbIE W/WIM AJICKTPOHHBIE
y4eOHUKH U pa3paboTaHHbIE B KOMIUIEKTE C HMMH ydeOHble mocoOus (mpu
HAJIMYMH), JOMYIICHHBIE K HMCIOJIb30BAaHUIO TP pealn3alud o0pa30BaTeIbHBIX
porpamMm cpenHero npodecCHOHANBHOTO 00pa3oBaHUs, pealn3yeMblXx Ha 0asze
OCHOBHOTO 00111eT0 00pa3oBaHUsI.
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[Ipu peanuzanuu nporpaMMmbl AUCHUIIMHBI BO3MOXKHO HCIOJIb30BaHHUE
AJIEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB, NOMYUIEHHBIX K HCIOJIb30BAaHUIO IPU
peanu3zanuy 00pa3oBaTENbHBIX IPOrPaMM CPEIHETO OOIIET0 00pa30BaHUS .

OcCHOBHBIC HCTOYHUKH

1. Pymsutuc, I'. E. Xwumusa. ba3oBblii ypoBeHb : Yy4ye€OHUK IS

00pa30oBaTeNbHbIX OpraHU3alui, peaju3yloluX 00pa3oBaTelIbHbIE
MporpamMmbl  cpefHero mnpodeccuoHaipbHoro oopasosanuss / I'. E.
Pymsutuc, ®@. I'. ®enpaman. — 2-e usn., crep. - Mocksa : [IpocBemienne,
2025. - 337 c.

JlonoJIHUTe IbHbIEe HCTOYHHUKH

1. AndunorenoBa, . B. Xumus: y4yeOHMK W TPAKTUKYM JJSI CPEAHETO
npodeccruoHanbHoro oopazosanus / . B. Audunorenora, A. B. babkos, B. A.
[TonkoB. — 2-e u3a., ucnp. u jgon. — Mocksa: U3narensctBo FOpaiit, 2022. —
291 c.

2. Hukonbckuii, A. b. Xumusi: y4eOHUK U TNPAKTUKYM [UJISI CPEIHETO
npodeccuonansHoro oopaszosanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢
u3l., nepepad. u non. — MockBa: U3narensctBo FOpaiit, 2022. — 507 c.

3. Xumusi: y4eOHUK JJIsi cpeaHero mpodeccuoHanbHoro oopaszosanus / FO.
A. JleGenes, I H. ®aneeB, A. M. T'onybes, B. H. IllamoBan; mox oOmieit
penakumeir I. H. dameeBa. — 2-¢ wm3m., mepepadb. m gon. — Mocksa:
N3parensctBo Opair, 2022. — 431 c.
4. Metonnueckoe nocooue k yueOuuky B. B. Epemuna, H. E. Ky3pmeHko,
B.U. Tepennna, A. A. Jlpo3agoBa u ap. «Xumus. YrayOneHHbIH ypoBeHb». 10
kimacc / B. B. Epemun, A.A. [poznoB, W.B. Epemuna, B. N. MaxonuHa,
O. 1O. CumonoBa, 3.1O. Kepumos. — M.: JIpoda, 2018. — 339 c. : u.

5. Xummus. 10-11 knaccel. ba3zoBsiit ypoBeHb. IOV YueOuuk AO

"UznaTenscTBO [IpocBemenne” 2022

HNuTepHeT-pecypcesnl

1. hvsh.ru — XKypnan «Xumus B mkosie.

2. https://postnauka.ru/themes/chemistry — nekuum 1o XMMHHM Ha calTe
[Toctrayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hay4Ho-nonymsipHbIii TTPOEKT «IJIEMEHThI OOJIbIIONW Hayku» ((usuka, Xumusi,
MaTeMaThuKa, aCTPOHOMHS, HAyKH O KW3HHU, Hayku o 3emuie). HoBoctu Haykw,
KHHUI'Y, HAYYHO-TIOIIYJIIPHBIC CTATbH, JICKIIMHU, SHIITUKJIOIICINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuyHO-nIomyJsipHOTrO XypHana «llorenumam». XKypnan nzmaércs ¢ 2005 r.,
c 2011 r. — pazaen «Xumus».

4, http://gotourl.ru/4785 (http://www.hij.ru/)

CallT Hay4yHO-TIOMYJISIPHOTO XKypHaIa «XuMHS W KU3HbY». JKypHan wu3gaércs
c 1965 .

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
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OTkpeITast 2JIeKTpoHHAss OuOnmoreka xmmudeckoro mopraina «Chemnety,

CONIEP)KUT yuyeOHble W HMHQPOPMALMOHHBIE MaTEpHaNbl ISl LIKOJIBHUKOB H

yunTeneil. B Heil MOKHO HAWTH y4ECOHUKH 10 OOIIel U HEOPraHWYeCKOW XMMUH,

OpraHWYECKON XUMHUHU, MYJIbTUMEANaMaTepuasbl, a TAKXKE 3aJauyd XHMHYECKUX

OJIMMITUA]] C PEIICHUSIMHU, 3a/1a4U BCTYIMUTEIbHBIX YK3aMEHOB JIJIs1 aOUTYPUEHTOB.

6.  http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmarmonnsie MaTepuaiabl 00 oymmnuanax: MOCKOBCKOHW TOpPOICKOM,

Bceepocceniickor, MenneneeBckor, Mexnaynaponnon. IIpuBenensl 3amaun

TEOPETUUECKUX M HKCIICPUMEHTAIBHBIX TYPOB, MOJAPOOHBIEC PEIICHUS, CIIUCKU U

dboTorpaduu modeTUTENCH.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema IUCTAHIIMOHHOTO OOYy4YeHHWs, HAIpaBJCHHAs B TEPBYIO OdYepeab Ha

MOJATOTOBKY K OJIMMIIMA/IAM BCEX YPOBHEW — OT HIKOJBHBIX 10 MeEXIyHapOIHOM.

CailT coAepKUT OTPOMHOE KOJIMYECTBO 3aJ]1ay, CrPYNIHUPOBAHHBIX KaK IO TEMaw,

Tak U 1o onuMmnuazgaMm. [lo BceM OCHOBHBIM pasziaeiiaM XUMHHA IIPUBEAEH

TEOPETUUECKHI MaTepual U pa3o0paHbl pEIICHUS TUOBBIX 3a]1a4.

8.  http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo wHaHoTexHonorusiM. OCHOBHasi IIeJIb — pa3BUTHE OOpa30BaHUA B

0o0JaCTM  HAHOTEXHOJIOTMM M  TOJrOTOBKA K  HMHTEPHET-OJIUMIIMA/E  TI0

HaHOTEXHOJIOTHSIM.

Q. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBounasi uagopmaius 0 XMMHUECKUX DJIEMEHTaX U UX CBOMCTBAX

(Ha aHTJIMICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

PycCKOS3BIYHBIN CAalT O CBOMCTBAX XMMHUYECKUX JJIEMEHTOB.

11.  http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuii callT OHJIaH-00pa30BaHUS, COJIEPKUT MHOTO HWHTEPECHBIX

o0pa30oBaTeNbHBIX KYpCOB U BHJICOJICKIIUN I UIKOJBHUKOB, CTYICHTOB H

yuuTesie. ECTh HECKOJIBKO KypCOB O XUMUU.

12.  http://gotourl.ru/4800 (https://www.cas.org/)

Caiitr Chemical Abstract Service — camblii aBTOPUTETHBII B MHUPE XUMHUU

nH(OPMAITMOHHBIA HHTEPHET-pecypc (CalT TUTATHBIN).

13.  http://www.organic-chemistry.org/

[TopTas no opraHuYecKON XMMHUM HA aHTJIUMCKOM SI3BIKE.

14.  http://www.xumuk.ru

CallT 0 XuMHUH: KJIACCUYECKUE YUYEOHHUKH, CIPABOYHMKHU, DHIIUKIIONEIUU, TMOUCK

OPraHUYEeCKUX U HEOPraHWYECKUX PEaKLIUN, COCTABICHUE YPABHEHUMN pEaKIUK.
http://orgchemlab.com/ Caiit, nocBAIEHHBIA TpPaKTUYECKOH paboTe B

nabopaTopuu
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4. KOHTPOJIb " OHLEHKA PE3YJbTATOB OCBOEHHUA
OBIHIEOBPA3OBATEJBbHOU JUCIIUITJINHBI

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.

Oowmas/npodeccuoHaIbLHAsA THI OLIEHOYHBIX
m pod Paznen/Tema ! .
KOMIIETeHIUS MepPONnpUSITH
OK 01. Beibupats cioco0bl penieHus Tema 1.1-1.7
3a/1a4 Ipo(eCcCHOHATTLHOM ACSITEIIPHOCTH Tema 2.1,2.2
IPUMEHUTEIBHO K pa3IMuHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1 TectupoBanue
Tema 5'1_5 4 VerHbIi onpoc
Tema 6.1 ' Pemenue pacyéTHBIX 3a1a4
Tema 7'1 HaOmronenue 3a xoaoM
Tema 8.1 BBITIOJTHEHUS MPAKTUKO-
: OPHUEHTUPOBAHHBIX 3aJaHUN
OK 02. Mcnosib30BaTh COBPEMEHHBIE Tema 1.2, 1.4, Hp - ap - &
TaBJICHU
Cpe/CTBa MOUCKa, aHaAlIu3a 1 1.6, 1.7 pel
MHTE T 21.22 pe3yIbTaToB
prperanuy HHGOPMALIHH, U ema 2.1, 2.
MPAKTUICCKUX U
nH(pOpPMAIIMOHHBIE TEXHOJIOTHH JIJIsI Tema 4.1, 4.2
. 71a00paTOPHBIX paboT
BBITIOJIHEHHS 33714 MPOGECCHOHATBHOM Tema 5.2-5.4 noBeeHie CKOTO
BEJIEHUE XUMHUUYECKOT'
JeATENBHOCTH Tema 6.1 poBell
Tema 7.1 AKCIICPUMEHTA
Tema 8.1 Brlmonnenue
- KOHTPOJIBHBIX
OK 04. Tema 1.7 p P
O} dexTuBHO B3aUMOICHCTBOBATH U Tema 2.1,2.2 pabot 1o
T 41 47 paszzenaM AUCIUILTUHBI
paboTarh B KOJUIEKTHUBE U KOMaH/Ie eMa 4.1, 4. OLEHKA CAMOCTOATETLHO
Tema 5.2-5.4 N
Tena 6.1 BBIMTOJIHEHHBIX 3aJaHUI
Tena 7'1 3amura penieHus Keic-
Tena 8.1 3aja4 (c yuyetoMm Oymymieit
> - po¢eCCUOHAIBHON
OK 07. ConeiicTBOBaTh COXPaHEHHUIO Tema 1.7
= T 51 JIEATETLHOCTH )
OKPYAIOMICH CPE/IEL, eMa . Brinonuenue 3amanuii
pecypcocOepekeHuo, mpuMeHsITh 3Hanus | Tema 8.1 o
MIPOMEKYTOUHOM
00 U3MEHEHUU KJIMMaTa, TPUHIIUIIBI ATTeCTAIIH
OepexIIMBOro MPOU3BOACTBA, 3P(HEKTUBHO
JIEHICTBOBATh B UPE3BBIYAWHBIX CUTYAIUSIX
IIK' ...

"TIK ykaseiBatotcs B cootBercTsru ¢ ®T'OC CIIO peanusyemoii npodeccun/cnenuanbHOCTH.
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