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MNOSCHUTEJIBHAS 3AIIMCKA
Xumus

Pabouas mporpamma o01ieo06pa3zoBaTeabHON y4eOHOW AMCHUIUIMHBI XUMMS TIpEIHA3HAYCHA /IS
U3y4eHHsl JaHHON Yy4eOHON IUCHMIUIMHBI B HPO(ECcCHOHANbHBIX OO0pa30BaTENbHBIX OpPraHU3ALUSAX,
peanu3yomux o0pa30BaTeNbHYI0 MPOTpaMMy CpeIHEero o0mero odpa3zoBaHus B Npejaeiax OCBOCHUS
OCHOBHOH NpodeccruoHanbHOM 00pa3oBaTenbHOM MporpaMmbl Ha 0a3e OCHOBHOI'O 00ILEro o0pa3oBaHMs
IIPY MOATOTOBKE CIIELUAINCTOB CPEIHETO 3BEHA.
ITporpamma pa3paboTaHa Ha OCHOBE:!
1. ITpumepHo#l mporpammbl y4eOHOW IUCHMIUIMHBI «XUMHS» (MpUMEpHas mporpamma oaoOpeHa Ha
3acemanuu Ilemarornyeckoro cosera ®I'BOY JAITO UPIIO IIportokon Ne 6/2025 ot «18» ampens 2025
roja);

2. ®epepanbHOrO TOCYIApPCTBEHHOIO 00pa30BAaTENBHOTO CTaHAApTa CpenHero oOlmiero odpa3oBaHus,
YTIBEPXKACHHOTO TMpHuKazoM MunoOpHayku Poccum ot 17 mas 2012 r. Ne413 «OO0 yTBepKIeHUH
(benepambHOro TOCYJapCTBEHHOTO 00pa30BaTeIFHOTO CTaHIApTa CPEAHEro o0miero oopa3zoBaHuss» (pe.
ot 12.02.2025 Ne93);

3. @enepallbHOTO TOCYJAPCTBEHHOTO OOPa30BATENBHOTO CTaHIApTa CpPeaHEero MpodhecCHOHATHLHOTO
o0Opa3oBaHMs 1O MPOTrpaMMaM IMOATOTOBKHU CHEIMATMCTOB CPEIHETo 3BeHa 1o cneruanbHocta 34.02.01
CecTpuHckoe 1esio (yTB. mpukazoM MuHuctepctBa oOpa3oBaHus u Hayku PO ot «4» urons 2022 r.
Ne527 (pen. ot 03.07.2024);

4. Pabouero yueOHOro 1uiana, pazpabotanHoro B bY «PamyKHUHCKHN TOTUTEXHUYCCKUI KOJUICIK» H
yTBepkAeHHOr0 npuka3zoM oT «30» urons 2025 roma Ne 379.

[Tpu ocoenun cneunanbHoCcTH 34.02.01 CecTpuHCKOe Ae10 yueOHas TUCHUIUIMHA XHUMHS
u3ydaeTcs Kak yeayOieHHas YydeOHas IUCHMIUIMHA O00meo0pa3oBaTeIbHOTO IMKJIA C  y4ETOM
npodeccruoHaIbHOro 00pa3oBaHus. YueOHas AucUUIUIMHA U3ydyaercs Ha | kypce. O0s3aTenbHas yueOHas
Harpyska 138 gacos.



1.IMACHOPT PABOYEH IMPOT'PAMMBI YYEFHOM JJUCHUATLJIAHBI
Xumus
1.1. ObsacTe npuMeHeHus1 padoyeii NPOrpaMmbl

Pabouas mporpamma y4eOHOW IUCIMIUIMHBI SIBJISIETCSI YacThI0 OCHOBHOH MpoQeccHOHaTbHON
o0pa3oBaTenpHON MporpaMmbl B cOOTBEeTCTBUU ¢ DenepanbHbIM rocyAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAAPTOM [0 MOATOTOBKE CIELHAIUCTOB cpefHero 3BeHa 1o crennaibHocTu 34.02.01 CecTpunckoe
aeJo.

Pabowyas mporpamma  y4eOHOW  JUCHUIUIMHBI MOXET OBITh  HCIIOJNB30BaHA  JIPYTHMHU
00pa30BaTEeNbHBIMU  YUPESKICHUSAMH, pEATU3YIOUIMMH  00pa30BaTEIbHYI0 MpPOTrpaMMy  CpPEIHEro
npodeccnoHaTbHOTO 00pa30BaHMUS.

1.2. MecTo yueOHO# TUCUMIJIMHBI B CTPYKTYpPe Y4eOHOI0 IJIaHa:

Y4yeOHast TUCTIUIUTNHA «XUMHUS, SIBISIETCS YaCThIO TIPEIMETHON 00acTu 001meo0pa3oBaTeIbHOTO
LUKJIAa y4eOHBIX TUCIUIUINH.

1.3. Heau y4yeOHOH AMCUMUIUVIMHBI W TPeOOBaHMSA K pe3yJbTATAM OCBOEHUSI Y4eOHOii
AUCHUILINHBI:

ConepxaHue MmporpaMMbl YUeOHOH AMCHUIUIMHBI «XHMHS» HANPaBICHO HA JOCTH)KEHUE CIIEAYIOIINX
eneu:

- dbopMHpPOBaHHE CHUCTEMbl XUMHUYECKUX 3HAHUN KaK BaKHEHIIEH COCTaBIISIONIEH €CTECTBEHHO-
HAyYHOM KapTHHBI MHPA, B OCHOBE KOTOPOH JIEKAT KIIIOUEBBIC MOHATHS, (yHIaMEHTAIbHBIE 3aKOHBI U
TEOpUU XUMHUU, OCBOCHHUE f3bIKa HAYKH, YCBOCHHE U IMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIICHHI
MHPOBO33PEHYECKOr0 XapaKTepa, O3HAKOMJIEHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS,

— dbopMupOoBaHHE U pa3BUTHE MPEJICTaBICHHM O HAay4YHbIX METOJaX II0O3HAHUS BEIIECTB U
XUMHYCCKHUX PEaKIHid, HEOOXOUMBIX JIJIsi IPUOOPETCHHSI YMEHUN OPHUCHTHPOBATHCS B MHUPE BEIICCTB U

XUMHYECKHUX SBJICHUH, HMEIOLINX MECTO
B IIPUPOJIE, B IPAKTUYECKON U ITOBCEHEBHOM KU3HY;
- pasBUTHE  yYMEHUH M CIIOCOOOB  JAEATENbHOCTH,  CBSI3aHHBIX € HaOIIOAEHUEM

U OOBSACHEHHMEM XMMHUYECKOTO SKCIIEPUMEHTa, COOJIIOJICHMEM NpaBuil Oe30MacHOro OOpalleHus C
BEIIECTBAMH.

3anaum:

- chopMHpOBaTh TOHUMAHNE 3aKOHOMEPHOCTEH MPOTEKAHNUS XUMUYECKUX MPOIIECCOB U SIBJICHUN B
OKpYKarllled cpefe, a TAakkKe HUX CBA3b C IEJIOCTHOM HAy4YHOM KapTMHOM MHpa W JPYTMMHU
€CTECTBEHHBIMM HayKaMU;

- pa3BUTh YMEHHUSI COCTABISATH (POPMYIIBI HEOPTaHMUECKUX U OPTaHWYECKHX BEIIECTB, YPABHEHUS
XAMAYECKHX PEaKIWd, OOBACHATH WX CMBICH, WHTEPIPETUPOBATh pE3yAbTATBl XHUMHUYECKHX
HKCHEPUMEHTOB,

- chopMHpOBAaTh  HABBIKM  MPOBEACHUS  MPOCTEUIINX  XUMHYECKHX  OKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM ¢ COOJIOJIEHUEM IMpaBuil OE30MacHOTO OOpalleHHs] C BELIeCTBAaMH U JIabOpaTOPHBIM
000pyIOBaHUEM;

- pa3BUTh YMEHHUS HAXOIUTh, AHAIM3UPOBATh W HCIOIB30BaTh HWH(OOPMAIHMIO XHUMHUYECKOTO
XapakTepa W3 Pa3UYHBIX WH(OPMAIMOHHBIX HCTOYHHKOB, BKJIIOYAs YYEOHYIO JIUTEpaTypy, HaydHBIC
nyOJIMKALUU U UHTEPHET-PECYPCHI;

- chopMHpOBAaTh YMEHHS TPOTHO3UPOBATH MOCIEICTBHUS CBOCH IESITEIBPHOCTH W XUMHYECKUX
INPUPOJHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOIECCOB, YYUTHIBAS BO3MOXHBIE SKOJIOTHYECKHE U
COILIMAILHBIC BO3ACHCTBUSI;

- chopMHupOBaTh IOHUMaHHe 3HAYMMOCTH TOCTIKEHUH XUMHAYECKOH HaYKH
Y TEXHOJIOTHH Ul Pa3BUTHUS COLMAIBHOM M MPOU3BOACTBEHHON cdep C yMEHHEM MPUBOAUTH IPUMEPHI
WX IPUMEHEHHS B PA3IIUYHBIX cpepax KH3HH.

Ilpn peanm3anum pas3gejioB Kypca YCTAHABJIMBAKTCA MeEXKIMCUUIJIMHAPHBIE cBsi3u ¢ Y/I:
buonorus, dusuka, OB3P, Martemaruka, I'eorpadus, OKOHOMHUKA, HUcropus.



Iliianupyembie pe3yibTaThl 0CBOCHUS 00111e00pa3oBaTebHOM IUCHUILVIMHBI B c00TBeTCTBHU ¢ PI'OC CIIO u Ha ochoBe PI'OC COO

Koa n
HAHMEHOBaHHE
(popmMupyembIx
KOMIIeTeHI Ui

IInanupyemble pe3y/bTaThl 0CBOCHHS THCIUIIUHBI

O01mue

JAucnunimHapHbie

OK 01. BeiOupats
CIIOCOOBI peICHUS
3amad
npodeccnoHaTBEHOMI
JeSTEIIbHOCTH
NPUMEHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM;

JIMYHOCTHBIE Pe3yJIbTATHI J0JIKHBI
0TPaKaTh B YACTH:
TPYAOBOr0 BOCTIMTAHHUSA:

FOTOBHOCTh K TPYAY, OCO3HAHHE LEHHOCTH
MacTepcTBa, TPYy10ito0ue;
FOTOBHOCTh K AaKTUBHOW JI€ATEIbHOCTH

TEXHOJIOTHYECKOM u COIMAJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHUIMUPOBATb, IJJAHUPOBATH u
CaMOCTOSITEIBHO BBIITOJIHATH TaKyo
JeATeIbHOCTD,

HWHTEpEC K Pa3IMYHBIM chepam

npodeCCUOHATIBHON JEeSATEIbHOCTH, YMEHHE
coBepllaTh OCO3HAHHBIA BBIOOp Oymyiei
npodeccun M pealn30BbIBaTh COOCTBEHHBIE
JKU3HCHHBIC ITJIaHBbI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHMIO
U caMOOOpa30BaHUIO HA NPOTSDKEHHM BCel
JKHU3HU.

MeTtanpeamMeTHble pe3yJabTaThl J0JTAKHbBI
O0TPaXaTh:

OByagenne yHMBepCAJIbHBIMH Y4¢OHBIMH
NMO3HABATEJbHbIMHU JAeliCTBUAMM:

a) 0a30Bble JIOTHYECKHUE IeliCTBUS:

CaMOCTOSITEIILHO
aKTyaJIU3UpOBaTh
paccMaTpHuBaTh €€ BCECTOPOHHE;

YCTaHaBIMBATH CYHIECTBEHHBIM IPU3HAK
WU OCHOBaHUS JUTSt CpaBHEHH,

dbopMynupoBaTh u
npobiemy,

JAucuMmiimHapHble pe3yJbTAThl U 10/LKHbI 0TPAKATh:

IMP6 01. chopmMupoBaHHOCTH TPEACTABICHUH: O XHMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIM XHUMHUHU B
MO3HAHUU SIBJICHUN TIPHUPOJIBI, B (DOPMHUPOBAHUY MBIILICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAJIBHOW TIPaMOTHOCTH, HEOOXOIUMOM s
pemieHusl MPAaKTUYECKHX 3ala4y M OKOJOTUYECKH OOOCHOBAHHOTO
OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOJIHON Cpejie;

PG 02. BnageHue CUCTEMON XMMHMUYECKUX 3HAHUU, KOTOPAsl BKIIOYACT:
OCHOBOIIOJIAraroIue MOHATHS (XUMUYECKUN DJIEMEHT, aTOM, JICKTPOHHAs
oboinouyka aroma, s-, P-, J-3NEKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKY/a, BaJIEHTHOCTb, IEKTPOOTPHUIATEIBbHOCTh, CTENIEHh OKHCIICHUS,
XUMHYECKas CBf3b, MOJb, MOJIIpHasT Macca, MOJISIpHBIM 00beM,
YINIEPOAHBIN CKeneT, (YHKIHOHAIbHAS TPYIIa, paJuKall, H30MEepHs,
U30MEpBI, TOMOJIOTUYECKUI PsiJl, TOMOJIOTH, YIJIEBOIOPO/IbI, KUCIOPO- U
a30TCOJIepKALINE COENMHEHHs, OHOJOrMYECKHM aKTHUBHBIE BeIleCTBa
(yrneBoabl, KHUpbI, O€IKH), MOHOMEp, IOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYIISIPHBIE COEJIMHEHHMSI, KPUCTAINIMYECKAsl PEIIeTKa, TUIIbI
XUMHYECKUX pPEaKIUi (OKUCINUTEIbHO-BOCCTAHOBUTEIbHBIE, 3K30- U
9H/IOTEPMUYECKHUE, PEaKIMd MOHHOIO OOMEHa), pPacTBOP, 3JIEKTPOJIMTHI,

HEIJIEKTPOJUTHI,  JJEKTPOJUTHUYECKAass  JAMCCOLMALMS,  OKUCIUTEINb,
BOCCTAHOBUTEIb, CKOPOCTb  XHMHMYECKOM  peaklUud, XHMHYECKOe
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOEHUs

oprannyeckux BemecTB A.M. BbyriepoBa, Teopusi 3JIEKTPOIUTHUECKON
auccounanuu, nepuoandeckud 3akoH J[.M. MenneneeBa, 3akoH
COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMHH,
(hakTONOTHYECKHE CBEIECHUS O CBOWMCTBaX, COCTaBe, TOJYyUYCHUH U
0€30MacHOM  WCTOJB30BAHUHM  BAXHEWIIUX  HEOPTaHUYECKUX U
OpPraHU4YC€CKUX BCIICCTB B 6I)ITy nu HpﬂKTH‘ICCKOﬁ JCATCIIbHOCTH YCIIOBCKA,
IIP6 03. chopMUPOBAaHHOCTh YMEHUH BBHISBISITH XapaKTepPHbIE MPU3HAKH
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KJIaCCU(UKAIUU ¥ 0000IICHNUS;

OTIpeNeNATh IETH JACATSIIEHOCTH, 3a]1aBaTh
napaMeTpsl U KPUTEPUHU UX JOCTUKCHHS,
BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPCUHS
B PacCMaTPHBACMBIX SIBIICHUSX;

BHOCUTb KOPPCKTHBbBI B  ACATCIILHOCTD,
OLICHUBATh COOTBCTCTBHUC PE3YIbTATOB
oeisiM, OLCHUMBATb PHCKHU HOCJ'ICI[CTBPIIZ

JIeSTCIIEHOCTH;
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPH
PEIICHUH )KU3HEHHBIX MPOOJIEM.

0) 0a30BbIE HCCJIeN0BaATENbCKUE eiCTBHS:
BJIQJICTh HaBBbIKAaMH y4eOHO-
HCCJIeI0BATEIbCKOM u MPOEKTHOU
NEATeTbHOCTH,  HAaBBIKAMH  pa3perieHus
npo0Jem;

BBISIBJISITH [IPUUMHHO-CJIE/ICTBEHHBIE CBSA3H U
aKTyaJIM3UpOBaTh 3ajauy, BbIIBUTaTh
TUIIOTE3Y €€ PEIICHUs, HAXOAUTh apIyMEHTBI
JUISL JTOKa3aTelbCTBa CBOMX YTBEP)KIACHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AQHAJIM3UPOBATh  IIOJYYEHHBIE B  XOJE
pelIeHns 3aJayu pe3yJbTaThl, KPUTHUYECKH

OLICHUBATh 170:¢ JIOCTOBEPHOCTb,
MPOTHO3UPOBATh W3MEHEHHWE B  HOBBIX
YCIIOBHUSIX;

yMETh MePEHOCUTH 3HAHUS B

MO3HABATENbHYIO U TMPAKTHUYECKYIO0 00JIacTH
JKU3HENEATEILHOCTH,

YMETh HMHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

BBIJIBUTaTh  HOBBIE  WJEW, Tpeajararhb
OPUTHMHAJLHBIE TIOJIXO/IBI M PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIIUE
aNbTepHATHBHBIC PEIICHUSI.

U B3aUMOCBSI3b M3YyYEHHBIX TOHSTHH, NPUMEHSITh COOTBETCTBYIOIIWE
MOHATHSL TPU ONHMCAHUU CTPOEHUS U CBOMCTB HEOPraHMYECKUX U
OpraHMYECKHX BEIIECTB W HX MPEBPAIllCHHI; BBISBISATH B3aUMOCBS3b
XUMHYECKMX 3HAaHUW C TOHATUSAMHM U TPEACTABICHUSIMHU JIPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

IMP6 04. chopMuUpPOBAHHOCTH YMEHHH HCIIOIB30BAaTh HAMMEHOBAHUS
XUMUYECKUX COCAMHEHUN MEXIYHApOAHOTO COH3a TEOPETUYECKOU W
OPUKIATHON XUMHH M TPUBUAIbHbIE HA3BAaHUS BAKHEWIIUX BEILECTB
(aTunen, amnerwieH, mmuepuH, Qenon, Qopmanpaerua, yKcycHas
KHUCJIOTA, TIUIUH, YTapHBIA ra3, YIJIEKUCIbIM ras, aMMuak, TramieHas
W3BECTh, HETrallleHas HW3BECTh, MUThEBas COJA U JAPYIHX), COCTaBIATH
(GhopMyIlbl HEOPTaHWYECKUX M OPraHWYEeCKUX BEIIECTB, ypaBHEHUS
XUMUYECKUX  peaklHi, OOBSICHATb HMX CMBICT;  TOATBEPXKIATh
XapaKTepHble XUMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMU
SKCTIIEPUMEHTAMH U 3aMUCAMU YPABHEHUN XUMUYECKUX PEAKIUH;

IIP6 05. chopMUpPOBaHHOCTh YMEHUN yCTaHABIUBATh MPUHAMIICHKHOCTD
M3YYCHHBIX HEOPTAHMUECKUX U OPTAaHMYECKUX BEIIECTB K OINpPEACIICHHBIM
KJlaccaM U TpYIIaM COEAWHEHHH, XapaKTepu30BaThb HX COCTaB U
BAKHEHUIIME CBOWCTBA; ONPEHECHATh BUIbl XUMHUYECKHX  CBS3EH
(koBajieHTHas, = HMOHHAs,  MeETaJNIM4YecKas,  BOIOpPONHAs),  THIIbI
KPUCTALTNICCKUX PEIICTOK BEMICCTB; KIACCH(PHUIIUPOBATh XUMHUYCCKUE
peakuuu;

P66 07. cdopMupOBaHHOCTH YMEHMH NPOBOAUTH PaCUEThl IO
XUMHUYECKHM (opMydaM U YpaBHEHHUSIM XHMHUYECKUX pEakiuid ¢
WCIIONh30BaHNEM (DU3MYECKUX BEJIIMYMH, XapaKTEPU3YIOIIUX BEIECTBa C
KOJTMYECTBEHHON CTOPOHBI: Macchl, OObeMa (HOpPMalbHBIE YCIIOBUS)
ra3oB, KOJIMYECTBA BEIIECTBA; HCIOIH30BaTh CHUCTEMHBIE XHUMHUYECKHE
3HaHUS [l IPUHATUS PEIIEHUM B KOHKPETHBIX KU3HEHHBIX CUTYALUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM;

Py 01. chopMupOBaHHOCTH MPEICTABICHUN: O MaTEPHAIIBHOM €THHCTBE
MHpa, 3aKOHOMEPHOCTSIX U MMO3HABAEMOCTH SIBICHUW IIPUPOJIBI; O MECTE U
3HAQUEHWH XHMHH B CHCTEME €eCTECTBEHHBIX HayK W €€ pOJId B
o0ecredyeHnr yCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA: B PEIICHUHU MTPOOIeM
9KOJIOTHYECKOM, SHEPTETUIECKON M MHUIIEBOM O€30MMaCHOCTH, B Pa3BUTHUU
MEJUIIMHBI, CO3/IaHUH HOBBIX MarepuasoB, HOBbIX HCTOYHUKOB YHEPTUH, B




o0ecredeHnr PalMoOHANIBHOTO TPUPOAOIONL30BaHus, B (OPMUPOBAHUU
MHPOBO33PEHUS U OOIIEH KYIbTYpbl U€lIOBEKa, a TaKKe 3KOJIOTUYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO M IPUPOAHOM Cpee;

[TPy 02. BmajgeHHe CUCTEMOM XMMHUYECKHUX 3HAHWU, KOTOpAs BKIIOYAECT:
OCHOBOIIOJIATAIOIINE TMOHATUS (JOMOTHUTENBHO K CHUCTEME MOHSATUH
0a30BOr0 ypOBHS) - H30TOIBI, OCHOBHOE M BO30YXKICHHOE COCTOSHUE

atoma, TMOpHM3aLUs aTOMHBIX opOuTanel, xumudeckas cBsasb ("O" u

"T-CBA3b " gparnHble CBA3M), MONSApHAs KOHLEHTPALHs, CTPYKTypHAs
dopmyna, wu3zoMepus (CTPYKTypHas, TeoMeTpuveckas (IUC-TpaHC-
U30MEpHsl), TUIBl XHMHYECKHX peakinuii (TroMo- H TeTepOreHHbIE,
obpatumbie W HeoOpaTHMbIE€), pacTBOPbl (MCTUHHBIC, IUCIEPCHBIC
CHCTEMBI), KPHUCTAJUIOTUAPATHI, CTENEHb TUCCOIMALNN, JIICKTPOJIU3,
KPEKUHI, pU(OPMHUHT); TEOPHMM M  3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHUYECKHE 3HAHWA, JIeKAIMe B  OCHOBE IOHUMAHUS
NPUYMHHOCTH M CHUCTEMHOCTH XHWMHUYECKHX SIBJICHUH, COBPEMECHHBIC
IPEACTaBICHUS O CTPOCHHM BEIIECTBA HA aTOMHOM, MOJIEKYJSIPHOM M
HAJIMOJICKYJIIPHOM YPOBHSIX; MPEICTABICHHUS O MEXaHM3MaX XMMHUYCCKUX
peaKIuii, TEPMOAMHAMUYECKHX M KHHETUYECKHX 3aKOHOMEPHOCTSIX HX
NPOTEKaHUs, O XUMHYECKOM pPaBHOBECHH, JIHCIEPCHBIX CHUCTEMaX,
(akTONIOTUYECKHE CBEIEHUS O CBOWCTBAaX, COCTaBe, IOJIYYCHHU U
0e30IacCHOM  MCIIOJb30BAHMM  B@KHEHIIMX  HEOPraHWYEeCKUX U
OpPTaHUYECKHX BEIIECTB B OBITY U MPAKTHUECKOMN JEATEIILHOCTH YEJI0BEKa;
OOIIMX HAyYHBIX MPUHIMIAX XUMHUYECKOTO MPOM3BOJCTBA (HA MpHUMeEpe
MPOU3BOJICTBA CEPHOW KHCIIOTHI, aMMHaKa, METaHoja, MepepadoTKU
HePTH);

TPy 03. chopMUpPOBaHHOCTh YMEHUH BBISBIATH XapaKTepHbIE MPU3HAKU
U B3aUMOCBS3b W3YUEHHBIX MOHSTUH, NPUMEHATh COOTBETCTBYIOILNE
MOHATUSI TIPU ONHCAHWW CTPOCHUS M CBOWCTB HEOPTaHUYECKHX H
OpPraHMYECKHUX BEIIECTB M HMX MPEBPALICHHI; BBIABISATH B3aHMOCBS3b
XUMHUYECKUX 3HAHUH C TIOHSATHSIMH U TPEACTABICHUSAMHU JIPYTHX
MpeaMeTOoB /I 0ojiee 0CO3HAHHOTO MOHUMAaHMSI U OOBSICHEHUS CYILIHOCTH
MaTepHaJbHOTO €IMHCTBA MHUPA; MCIIOIB30BATh CUCTEMHBIC XHUMHUYECKHUE
3HaHUA JUISI OOBSCHEHUS M TPOTHO3UPOBAHUS SBJICHUN, HWMEIOIINX
€CTECTBEHHOHAYYHYIO MTPUPOLY;

Py 04. cpopMHUpOBaHHOCTH YMEHHMH HCIIONB30BaTh HAMMEHOBAHUS
XUMHAYECKUX COCTUHEHWH MEXIYHApOIHOTO COI03a TEOPETHYECKOW W
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MPUKJIAJHON XMMHUHU U TPUBHAJIbHBIE HA3BaHMSI BELIECTB, OTHOCSIIUXCS K
W3Y4EHHBIM KJIaccaM OPraHMYEeCKMX M HEOPraHW4eCKUX COEAMHEHUN;
UCIONb30BaTh XHMHUYECKYI0 CHMBOJIMKY JJISi COCTaBlIeHHS (HopMyl
HEOPraHUYECKUX  BEILECTB, MOJIEKYISIPHBIX M CTPYKTYPHBIX
(pa3BepHYTBIX, COKpAIIEHHBIX M CKEJIETHBIX) (OPMYNT OpPraHUYECKHX
BEIIECTB; COCTABIIATH YPABHEHMSI XUMUUYECKHUX PEAKIUI U PACKPHIBATh UX
CYIIHOCTb: OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMM IOCPEACTBOM
COCTABJICHUS NIEKTPOHHOIo OajlaHca 3TUX peakluil; peakuui MOHHOTO
oOMEHa TyTEeM COCTaBJICHUS HUX IMOJHBIX W COKpAIIEHHBIX HMOHHBIX
YPaBHEHMH; peakuuil rMIposin3a, peakluil KoMIUIeKcooOpa3oBaHUs (Ha
IpUMepe THUJPOKCOKOMIUIEKCOB LMHKA W aJIIOMHUHHUA); HOATBEPKAATh
XapaKTEepHblE XHMHUYECKHE CBOWCTBAa BEIIECTB COOTBETCTBYIOIIHMMHU
JKCIIEPUMEHTAMM U 3aIUCSIMHU YPABHEHUN XUMUYECKUX PEAKLIUN;

1Py 05. c(hopMHPOBAHHOCTH YMEHUI KJ1Iaccu(pUIMpoBaTh
HEOPraHWYECKHE W OPraHMYECKHE BEIIECTBA M XUMHUYECKHE DPEAKLUH,
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAHUS M KPUTEPUU AJS KiIacCU(PHUKALUN
U3y4aeMbIX XMMHMYECKUX OOBEKTOB; XapaKTepu30BaThb COCTaB U
BRXHEHILIME CBOMCTBA BELIECTB, NPUHAMICKAUX K OINPEACICHHBIM
KjlaccaM M TpylnaMm COEQUHEHMHM (IIpOCThle BELIECTBA, OKCH[BI,
THJIPOKCHU/IBI, COJIM; YIJIEBOAOPObI, IPOCTbIE 3(UPBI, CIUPTHL, (HEHOIbI,
QIbJETUABI, KETOHBI, KapOOHOBBIC KHCIOTBI, CIOXHBIE 3(DUPBI, KHUPHI,
YTJIEBOABI, AMUHBI, aMUHOKHUCIIOTHI, OCJIKH); IPUMEHSTh 3HaHUS O COCTaBE
W CBOMCTBaX BEHIECTB JUIsI OSKCIIEPUMEHTAIBHONW TPOBEPKH THIIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEU INPOTEKAHUS XUMHUYECKUX PEaKLUUd U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN X OCYILIECTBIICHHUS;

TPy 07. chopMUpOBaHHOCTb YMEHHUH XapaKTepH30BaTh 3JIEKTPOHHOE
CTpPOEHHE arOMOB (B OCHOBHOM U BO30Y)KJI€HHOM COCTOSIHMH) U HOHOB
XUMHUYECKHX eMeHTOB 1 - 4 mepuonos llepuonnyeckoit cucremst [1.1.
MeHnpeneeBa 1 X BAJICHTHBIE BOBMOKHOCTH, UCTIONB3ys mousatus "s", "p",
"d-onexTpoHHbIe" OpOMTANM, OSHEPreTHUSCKHE YPOBHH; OOBSCHATH
3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XHMHMUYECKHUX DJJIEMEHTOB H
00pa3yeMbIX UMM COEJMHEHUH 110 MepHo/iaM U Ipymiiam;

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIE
CpelcTBa MOUCKa,

JINYHOCTHBIE pe3yjabTaThbl J0/KHBI
OTPpa’XKaThb B 4YaCTH:

HEHHOCTH HAYYHOTO IMO3HAHUSA:

- C(I)OpMI/IpOBaHHOCTB MHPOBO33pPCHUA,

JAucuumiimHapHbie (MpeaAMeTHbIE) Pe3yJIbTaThl U J0JKHBI OTPAXKATh:
IIP6 06. BiageHHE OCHOBHBIMM METOJAMHU HAyYHOT'O ITO3HAHUS BEILIECTB
U XUMHYECKHUX sIBJICHUI (HaOdIofeHue, HW3MEpeHHe, OSKCIIEPUMEHT,
MOJIETUPOBAHUE);




aHaIN3a u
WHTEPIpPETAINN
uHpOpMaLUU U
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBITTOJIHEHUS 3a/1a4
npodeccnoHaTBEHOMI
JeSITeTbHOCTH;

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS  HaykKu U OOLIECTBEHHOM
MpaKkTUKH, OCHOBAHHOTO Ha  JUayore
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJUKYJIHTYPHOM MHPE;
COBEpIICHCTBOBAHUE S3BIKOBOM u
YUTATEIIbCKOM  KYJIBTYphl KaK CpelcTBa
B3aMMOJICHCTBUSL ~ MEXIy  JIOABMH U
MO3HAHUS MUPA;

OCO3HaHUE LHEHHOCTH Hay4YHOU
JESITEIbHOCTH, TOTOBHOCTb OCYIIECTBIISAThH
MIPOCKTHYIO U HCCJIEIOBATEIBCKYIO
JEeSTENIbHOCTh MHJIMBUYyaJIbHO U B TPYIIIIE.

MertanpeamMeTHble pe3yJbTaThl J0JTAKHbBI
O0TPaKaTh:

OgiajeHne yHMBePCAJIbHBIMH Y4eOHbIMH
MO03HABATEJILHBIMH AeliCTBUSIMU:

B) padora ¢ ungopmanmeii:

BJIAJICTh HaBbIKAMU HOJy4eHUs
UH(pOPMALIMU U3 UICTOUHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBIISATh  INOUCK,
aHaJIN3, CHCTEMAaTU3alluI0 U HHTEPIPETALIIIO
uH(pOpMalUU pPA3IUYHBIX BUAOB U (opM
IpEeCTaBICHHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (popmarax c
y4eToM  Ha3HaueHus uHPOpMaluuu U
LIeJIEBOM ayJIMTOpHH, BbIOUpast
ONTUMAJIBHYI0O (QOpMYy TMpEACTaBIECHUS U
BU3YyaJIU3aliH;

OLICHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh
nH(pOpMallii, e COOTBETCTBUE NPABOBBIM U
MOpaIbHO-ITHUYECKUM HOpPMaM;

BJIQJIeTh HAaBBIKAMU  pAcHO3HaBaHUS U
3alUThl  MHpOpManuM, WHGOPMaLUOHHON
0€30MaCHOCTH JINYHOCTH.

IIP6 07. chopMHUPOBAaHHOCTH YMEHHUH NPOBOAUTH paCUeTHl IO
XUMHYECKUM (OpMyJaM M YpPaBHEHUSAM XHMMHUYECKMX peakIui c
WCIOJIb30BaHNEM (U3NYECKUX BEIMYMH, XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpPMasbHbIC YCIOBHS)
ra3oB, KOJIMYECTBA BEILIECTBA; MHCIIOJIb30BAaTh CUCTEMHBIE XHMHUYECKUE
3HaHUSA Ui NIPUHATUS PELIEHUH B KOHKPETHBIX >KM3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

IMP6 08. chopMUpPOBaHHOCTH YMEHUW IUIAHUPOBATh W  BBIMOJIHATH
XUMHUYECKHM 3KCIEPUMEHT (IpEBpallleHUs OPraHMYECKUX BEIIECTB MpU
HarpeBaHuy, MOJy4eHHUE ITUIICHA U U3YyYE€HHUE €r0 CBOMCTB, KAU€CTBEHHbIE
peaklUMy Ha ajibJEru/bl, KpaxMaj, YKCYCHYIO KHCJIOTY; J€HaTypalus
0€JIKOB MPU HAarpeBaHUU, IBETHbIE PEAKIIMU OEIKOB; POBOJUTH PEAKIIUU
MOHHOTO OOMEHa, OIpPENENsATh CPEAY BOIHBIX PACTBOPOB, KAY€CTBEHHBIC
peakuuu Ha cyibdar-, kKapOoHaT- M XJOPHUI-aHUOHBI, Ha KaTHOH
aMMOHUSI; pelllaTh SKCIIEPUMEHTAJIbHBIE 3a7a4u 10 TeMaM "Metamisl" u
"Hemeramisl") B COOTBETCTBUU € IPABUIAMU TEXHUKU OE€30MACHOCTH MPH
oOpallleHud ¢ BellecTBaMH U Ja0OpaTOpHBIM  OOOPYIOBaHUEM;
IPEACTaBIATh PE3YJIbTaThl XMMUYECKOTO SKCIEpUMEHTa B (hopMe 3amucu
YpaBHEHHI COOTBETCTBYIOIIMX peakuuii U (HopMyIupoBaTh BBHIBOABI Ha
OCHOBE 3THX PE3YJbTATOB;

IP6 09. chopMHpPOBaHHOCTP YMEHHS aHAIM3UPOBATh XHUMHUYECKYIO
UH(POPMAIUIO, TOTYYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEJICTB MaccOBOM
nHpopmaiuu, cetb UHTEpHET U Apyrue);

Py 06. chopMupOBaHHOCTh YMEHHH MOATBEPKIaTh Ha KOHKPETHBIX
OpUMepax  XapakTep  3aBUCUMOCTH  PEaKIMOHHON  crocoOHOCTH
OpPraHUYECKHX COCIMHEHWH OT KPaTHOCTH W THIAa KOBAJCHTHOW CBSI3U

("O" g "T-CBA3b ") p3apMHOrO BIMAHHS aTOMOB M TPYII aTOMOB B
MOJIeKyJax; a Takke OT OCOOCHHOCTeW peaau3alii pa3InyHbIX
MEXaHHU3MOB MTPOTEKAHUS pPEaKIINii;

Py 07. chopMUpOBaHHOCTh YMEHHUH XapaKTepH30BaTh 3SJIEKTPOHHOE
CTpOEHHE arOMOB (B OCHOBHOM U BO30Y)KJIEHHOM COCTOSIHUM) U HMOHOB
XUMHUYECKHUX 1eMeHTOB 1 - 4 mepuonos llepuonnueckoit cucremst [1.1.
MeHeneeBa 1 X BAJICHTHBIE BOBMOKHOCTH, HCIIONB3y4 nmoHATus "'s", "p",
"d-snexTpoHHBIE" OpOWTANM, DJHEPreTUYECKUE YPOBHH; OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XHMMHMYECKHUX DJJIEMEHTOB U

10




o0pa3yeMbIX UMU COSAMHECHHI IO MEPUOJaM U TPYIIIaMm;

IIPy 08. BnageHne cuUCTEMOW 3HAHMK O METOJAX HAyYHOIO IMO3HAHUS
SIBIICHUHW TIPUPOJIBI, UCIIOIb3YEMbIX B €CTECTBCHHBIX HayKaX U YMEHUSIMU
HMPUMEHSTH 3TH 3HAHUS TPU SKCIIEPUMEHTaIbHOM UCCIICOBAHNUHU BEIICCTB
U 1 OOBSICHCHHSI XUMHUYECKUX SIBIICHUH, UMEIOIUX MECTO B MPUPOJE
PAKTHYCCKOM JICATCIIbHOCTH YEIOBEKA U B TIOBCEIHECBHOM JKU3HH,

Py 09. chopMHUPOBAaHHOCTH YMEHHUH NPOBOAUTH PACUYETHl IO
XUMHYECKMM (opMyJdaM U YPaBHCHHSIM XHMHYCCKHX peakuud ¢
WCIIONIb30BaHUEM  (DM3UYECKUX BEIMYMH (Macchl, oO0bEeMa Ta30B,
KOJIMYECTBA BEIICCTBA), XapaKTEPHU3YIOMIUX BEIISCTBA C KOJMYCCTBCHHON
CTOPOHBI: pacyeThl MO HAXOXKICHUIO XUMUYECKOW (OPMYIBI BEUIECTBA;
pacdeTsl Macchl (00beMa, KOJIMYECTBa BEIIECTBA) MPOAYKTA PEaKIUH,
€CJIM OJTHO U3 MCXOJIHBIX BEIICCTB JaHO B BHJIC PACTBOPA C OMPEICICHHON
MacCOBOH JI0JIei paCTBOPEHHOIO BEIISCTBA WIJIM JIAaHO B M30BITKE (MMeEeT
NPUMECH); PacdyeThl MacCOBOW WM OOBEMHOHW JIOJM BBIXOAA MPOMYKTA
peaKIuu; pacyeThl TeIIoBoro 3dexra peakuuii, 00bEMHBIX OTHOIICHUIN
rasos;

OK 04. DddexTuBHO
B3alMO/ICVICTBOBATh
1 paboTaTh B
KOJUICKTHBE H
KOMaH/Ie;

JINYHOCTHBIE pe3yabTaThbl J0KHBI
OTpakaTb B 4YaCTu:
IPa;KAaHCKOIro BOCIIMTAHUA:

TOTOBHOCTb BECTHU COBMECTHYIO
JEATEIIBHOCTh B MHTEPECAaX TIPa)kJAaHCKOIO
00111eCTBa;

YMEHHE B3aUMOJICHCTBOBATh C COLIMAIEHBIMU
UHCTUTYTaMHM B COOTBETCTBUM C HX
(GYHKIUSAMHI 1 Ha3HAYEHUEM.

MertanpeamMeTHble pe3yJbTAThI J0JAKHbBI
0TPaXKaTh:

OBiajeHne YHHMBePCAJIbHBIMH
KOMMYHUKATHBHBIMU e CTBUSIMH:

0) cOBMeCTHas 1eITeJIbHOCTD.

IIOHUMAaTh M MCIOJb30BaTh IPEUMYIIECTBA
KOMaHJAHON ¥ UHJIMBUyaJIbHOU paboThI;

[IPUHUMATh Lenu COBMECTHOM
JeATEIbHOCTH, OpraHU30BbIBATH u
KOODPJIMHUPOBATh JICUCTBHUS 1o ee

JAucuumimmHapHbie (IpeaAMeTHbIE) Pe3yJIbTAThl U J0JIKHbI OTPAXKATD:
P66 08. chopMuUpPOBAaHHOCTH YMEHUM IUIAHUPOBATH M  BBIIOJIHITH
XUMHUYECKHI IKCTIEpUMEHT (TpeBpallleHuss OPraHuYeCKUX BEIEeCTB MpHU
HarpeBaHUM, MOJyYEHNE ITUJICHA U U3YUYE€HUE €0 CBOMCTB, KAYECTBEHHBIC
peakuMy Ha aJbJETUJIbl, Kpaxmall, YKCYCHYIO KHCIIOTY; J€HaTypauus
OEJIKOB TIPW HArpeBaHUU, IIBETHBIC PEAKIIMK OEJIKOB; MPOBOJUTH PEaKIINU
MOHHOTO OOMEHa, OMpeeNsiTh CPeAy BOAHBIX PACTBOPOB, KAYECTBEHHBIE
peakiuu Ha cyabdar-, kKapOoHaT- M XJIOPUA-aHHOHBI, HA KAaTUOH
aMMOHUSI; pelllaTh SKCIIEPUMEHTANIbHbIE 3aJa4u 10 TeMaM "Meramibsl" u
"HemeTtansl") B COOTBETCTBUH C MPaBUIaMH TEXHUKH O€30MaCHOCTHU IIPU
oOpamieHud ¢ BelmecTBaMH U JabOpaTOpHBIM  O0OpYIOBAaHUEM;
MPEACTABIISITh PE3YIBTATHl XUMHUYECKOTO SKCTIIEpUMEHTa B (hOpMe 3arucu
YpaBHEHUN COOTBETCTBYIOIIUX peakuuil U (OpMYIUpPOBATH BBIBOJBI Ha
OCHOBE 2THX PE3Y/JbTaTOB;

IIPy.08 BnaneHue cucTeMOM 3HAHUI O METOJaX HAY4YHOIO MO3HAHUS
SIBJICHUI TIPUPO/IBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX U YMEHUSIMU
MPUMEHATH 3TU 3HAHUS IPU SKCIEPUMEHTAIBHOM UCCIIEOBAaHUU BEIIECTB
U JUIsi OOBSICHEHUS XUMHUYECKUX SIBICHWH, UMEIOIIUX MECTO B MPUPOJIC
MPAaKTUYECKOU IEATETbHOCTH YEJIOBEKA U B MIOBCEIHEBHOM KU3HH;
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JOCTHIKCHHUIO: COCTAaBIATH IJIaH JCHCTBUH,
pacnpenensaTb pojaud C Y4YETOM MHEHHI
YYaCTHUKOB o0CyXIaTh pe3yJIbTaThl
COBMECTHOM PabOTHI,

KOOPJMHHUPOBATh U BBINONHITH PabOTy B
YCIOBUSX PEaJbHOr0, BHUPTYAJIBHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
OCYILIECTBJISATh MO3UTUBHOE CTPATETHYECKOE
MOBEJICHUE B  PA3JIMYHBIX  CHUTYAIMSX,
MPOSIBIISAITE TBOPYECTBO U BOOOpakeHUe,
OBITb MHUILIHATHBHBIM.

OBjajieHHe YHUBEPCAIbHBIMU
PeryJisiTHBHBIMH 1€l CTBUSIMU:
r) NpUHATHE ce0sl M IPYTruX JI0aei:

NPUHUMATh MOTHBBI M apryMEHTBI APYTUX
JOIEN pu aHajmse pe3yibTaToB
ESITEIILHOCTH;

NpU3HABAaTh CBOE IMPABO W TPABO JPYTUX
JIFOJIeH Ha OIINOKU;

pa3BHBaTh CIIOCOOHOCTH MOHHMATh MHUpP C
MTO3UITUH JIPYTOT0 YEIIOBEKA.

OK 07.
CoelicTBOBaTh
COXPaHEHHUIO
OKpY>Karolleu cpebl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HAHUS
00 U3MEHEHUU
KJIUMaTa, MPUHIIHATIBI
OepexKIMBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JICVCTBOBATH B
Ype3BbIUATHBIX
CUTYaITUsX;

JIN4YHOCTHBIE pe3yabTaThbl J0JKHBI
OTpakaTb B 4YaCTu:
IKOJOI'HYECCKOro BOCIMTaHus:

c(OpMHUPOBAHHOCTh 9KOJIOTUYECKON
KYJIbTYpbl, TOHUMaHUE BIUSHUS COLUATBHO-
HSKOHOMHUYECKUX IMPOLIECCOB Ha COCTOSIHUE
MPUPOAHOMN 3 COLMAJIbHOM CpellbL,
OCO3HaHHE rI100amBHOTO Xapakrepa
9KOJIOTUYECKHUX MPOOIIeM;

MJIAHUPOBAHUE U OCYIIECTBICHHUE JIEWCTBUI
B OKpY)Kalolllell cpele Ha OCHOBE 3HaHUs

nenen YCTOMYUBOTO pa3BUTHUSA
YeJI0BEYECTBA,
AKTUBHOE HENpUATUE NENCTBH,

MIPUHOCSIIMX BPEJ] OKPYXkKaIoLEel cpese;

JAucuumummHapHbie (MpeaAMeTHbIE) Pe3yJIbTAThl U J0JIKHBI OTPAXKATD:
nP6 01. chopMUPOBAaHHOCTH TMPEJACTABIECHUNA: O XHUMHUYECKOU
COCTABJISIFOILIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIUM XUMHUHU B
TO3HAHWH SIBJICHUU TPUPOJBI, B (POPMUPOBAHUHU MBIIIJIEHUS U KYIBTYPbI
JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOOUMOU s
pelleHrs MPaKTUYEeCKUX 3a7ad W HKOJIOTMYEeCKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJHON CPELE;

PG 10. chopMUpOBaHHOCTH YMEHHI COONIONATH TTPaBUIA YKOJIOTHIECKU
1eJ1eCO00pa3HOr0 TOBEACHUS B OBITY M TPYIOBOW AEATENBHOCTH B LIEJSAX
COXpPaHEHUsI CBOErO 3J0POBbS M OKPYKAKOIIEH NPUPOIHOM CpENBI;
YUUTHIBaTh  OMACHOCTh  BO3JEHCTBUS ~ HA  JKUBBIE  OPraHU3MBI
OTpe/IeNICHHBIX BEIIECTB, IMOHUMAas CMBICT TIOKa3aTels IMpeneabHON
JIOMYCTUMOM KOHIIEHTPAINH;

Py 01. chopMupOBaHHOCTH MPECTABICHUN: O MaTEPHAITBHOM €TUHCTBE
MHpa, 3aKOHOMEPHOCTSIX M NIO3HABAEMOCTH SIBIIEHUH NPUPOJIBI; O MECTE U
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— yMEHHE MPOTHO3MPOBATh HEOIArONMpPHUSTHHIC

3KOJIOTHUYECKHE MIOCJIEICTBHS
NPEAIPUHAMAEMBIX JICUCTBUU,
pea0TBpaliaTh UX;

— pacluMpeHue onbITa JEATEIIbHOCTH

HKOJIOTMYECKON HAIIPaBICHHOCTH.
MertanpeamMeTHble pe3yJbTaThl JOJIAKHbBI
0TPaXKATh:

OBJ1aieHHe YHUBEPCAJIbHBIMH YUeOHBIMU

NMO3HABATEJILHBIMHU JAeHCTBUSIMM:

B) pabora ¢ ungopmanmei:

—  HUCIOJB30BaTh CpPeACTBa MH(DOPMAIMOHHBIX
U KOMMYHHKAIIMOHHBIX  TEXHOJOTHUH B
pElIeHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX
Y OpPTaHM3AINHOHHBIX 33/1a4 C COOJIIOICHUEM
TpeboBaHui PrOHOMUKH, TEXHUKH
0e30I1acHOCTH, TUTHEHEI,
pecypcocOepexeHus, MIPaBOBBIX u
ATUYECKUX HOPM, HOPM HMH(POPMAIMOHHOMN
0€30IaCHOCTH.

3HAQUEHWU XHMHHM B CHUCTEME €CTECTBEHHBIX HAyK U €€ pojid B
o0ecredyeHny yCTOMYUBOro pa3BUTHUS YEIOBEUECTBA: B PEILIEHUH MTPOOieM
9KOJIOTMYECKOM, SHEPreTHUeCKOr M MUIEBON 0E€30IacHOCTH, B Pa3BUTUU
MEIULMHBI, CO3JaHUH HOBBIX MATE€PUAJIOB, HOBBIX UICTOYHUKOB YHEPTUH, B
o0ecredyeHnr PalMOHATBHOTO TPUPOIOIIONIE30BaHUs, B (HOPMUPOBAHUU
MUPOBO33pEHHUsI U OOIIEHl KyIbTypbl 4Y€lIOBEKa, a TaKKe 3KOJIOTUYECKU
000CHOBAHHOTO OTHOIIIEHHS K CBOEMY 3I0POBBIO M IIPUPOTHON Cpeie;
ITPy 10. chopMupOBaHHOCTh YMEHHI NMPOTHO3UPOBATh, aHAJTU3UPOBATh U
OIICHUBATh C TIO3UIIMA DKOJIOTHMYECKON OE30MacHOCTH MOCIEICTBUS
OBITOBOM U TMPOU3BOJACTBEHHOW [EATEIHHOCTH 4YEJIOBEKAa, CBA3AHHOW C
nepepaboTKOM  BEIIECTB; WCIOJIb30BaTh TONYYCHHBIC 3HAHHUS IS
OPUHSTUS TPAMOTHBIX PELICHUI MpoOJeM B CUTYyalUsX, CBSI3aHHBIX C
XHMHUCH;

IIK
OO0ecrieunBaTh
0e30macHyo
OKPYXKAIOIIYIO CPELTy.

1.2.

JIMYHOCTHBIE Pe3yJIbTATHI J0JIAKHBI

0TPaKaTh B YACTH:

TPY0BOI0 BOCIIUTAHUS:

— TOTOBHOCTh K TPYyAY, OCO3HAaHUE IIEHHOCTH
MacTepcTBa, TpyI0ro0ue;

— TOTOBHOCTh K aKTHUBHOW JEATEIbHOCTH

TEXHOJIOTHYECKOM u COIMAJIbHOM
HaIIPaBJIEHHOCTH, CIIOCOOHOCTH
WHHIMUPOBATb, IJIAHUPOBATh u
CaMOCTOSITEIILHO BBITTOJIHSATH TaKyo
NEeATeIbHOCTE,

— HHTEpEC K pa3IM4YHBIM chepam

npodeCCUOHATIBHON JEeSTeIbHOCTH, YMEHHE
coBepulaTh OCO3HAHHBIA BBIOOpP OymymIeit
npodeccuu M pealn30BbIBaTh COOCTBEHHBIE
JKN3HCHHBIC ITJIaHBbI,

JAucuMniimHapHblie pe3yJbTAaThl M J0JKHbI OTPAKATh:

IIP6 01. cdopMHpPOBaHHOCTb MPEACTABICHUA: O  XUMHUYECKOU
COCTABJISIFOLIEH E€CTECTBEHHOHAY4YHOW KapTHHBI MHpa, POJIM XMMHHU B
NO3HAHUU SBICHUH MPUPOAbI, B (POPMUPOBAHUM MBIIUIEHHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKIMOHAJIbHOW TIpPaMOTHOCTH, HEOOXOIUMOM s
pelieHns NpPaKTUYEeCKUX 3aJad M IKOJIOTHYECKH OOOCHOBAHHOI'O
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM Cpeae;

IIP6 02. BnageHHe CUCTEMOM XMMHYECKHUX 3HAHMM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArarolye MOHATHS (XMMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAs
obomouka aroma, s-, P-, d-3JEKTPOHHBIE OpPOUTAIM arOMOB, HOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBLHOCTD, CTEIIEHb OKUCIICHHUS,
XMUMHYeCKass CBsI3b, MOJb, MOJIpHas Macca, MOJSIPHBIA 00BeM,
YIJIEPOAHBIN CKeNeT, (YHKIHOHAJIbHAs TpyIIa, paJukall, H30MepHus,
H30MEpBl, TOMOJIOTUYECKHUN PsAll, TOMOJIOTH, YITIEBOLOPOABI, KUCIOPOA- U
a30TCOJEPIKALINE COEIMHEHMs, OWOJOrMYeCKH aKTUBHBIC BEIIECTBa
(yreBoabl, XKHUpBI, O€IKH), MOHOMEp, MOJHUMEp, CTPYKTYpHOE 3BEHO,
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TOTOBHOCTb M CITIOCOOHOCTH K O00pa30BaHMIO
U caM00Opa30BaHMIO HA NPOTSHKEHUH BCEH
KHU3HU.

MertanpeaMeTHble pe3yJbTAThl J0JIAKHbBI
0TpPakKaTh:

OBJ1aieHHe YHUBEPCAJIbHBIMH YUeOHBIMU
NMO3HABATEJIbHBIMU /1€HCTBUAMM:

a) 0a30Bble JOTHYeCKHeE JelCTBHS.

dbopmynupoBaTh u
npobuemy,

CaMOCTOSTEIILHO
AKTyaJIM3UPOBAThH
paccMaTpUBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATh CYIISCTBEHHBIA MPHU3HAK
1581051 OCHOBAHHUS TS CpaBHCHHSI,
Kiaccuukanuu u 0000IICHHS;

OTIPE/ICIIATh TN JICATSIBHOCTH, 33]1aBaTh
napaMeTpsl ¥ KPUTEPUH UX JOCTHKCHHS,
BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTHBOPEYHS
B PacCMaTPUBACMbIX SIBJICHHSIX;

BHOCUTb KOPPCKTHBbBI B  ACATCILHOCTD,
OLICHUBATh COOTBECTCTBHUC PE3YyIbTAaTOB
neiriM, OLNCHUBATb PHUCKU HOCJ'ICI[CTBI/II\/'I

JIeATECIIbHOCTH;
pa3BUBAaTh KPEATHBHOE MBINUICHHE MpHU
pEeIIeHUH KU3HEHHBIX MPOOIIEM.

0) 0a30BbIe HCCJIeN0BATENbCKUE e CTBUS:
BIIAJICTh HaBbIKAMU y4eOHO-
HCCIIEI0BATEIBCKON u IIPOEKTHOMN
NESTENIbHOCTH,  HaBBIKAMU  pa3pelieHus
npo0Jem;

BBISBJISITH IPUYMHHO-CIIEICTBEHHBIE CBS3H U
AKTyaJlu3UpOBATh 3ajaqy, BBIJIBUTaTh

TUIIOTE3Y €€ PEeIICHUs, HaXOJUTh apryMEHThI
JUISL J10Ka3aTelbCTBA CBOMX YTBEPKICHMM,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;
QHAIN3UPOBATh  IIOJYyYEHHBIE B XOJ€
pelIeHusl 3a/ladll pe3yNbTaThl, KPUTHUUYECKU

BBICOKOMOJIEKYIISIDHBIE COEIUHEHMS, KPUCTAJUIMYECKasl PEIIETKA, THIIbI
XUMHUYECKUX peakuuil (OKHUCIMTEIbHO-BOCCTAHOBUTENIBHBIE, 9K30- U
9HIOTEPMUYECKHE, PEaKIM MOHHOTO OOMEHA), PacTBOP, 3JIEKTPOJIHTEHI,

HEDJICKTPOJIUTHI,  DJCKTPOJIMTHYECKAs  JAUCCOLMAIMS,  OKHCIUTEINbD,
BOCCTAHOBHUTEIIb, CKOPOCTb XHMMHYECKOW  pEaKIUH, XUMHYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHUs

oprannueckux BeuiecTB A.M. BymiepoBa, Teopus 31E€KTpOJIUTUYECKON
auccoumranuu, nepuoandeckuit 3akon .M. MenneneeBa, 3akoH
COXpAHEHHUsI MAacChl), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHH,
(akTomornyecKkue CBEIEHUSI O CBOWCTBaX, COCTaBe, IOJYyYEHUU U
0e30maCHOM  HCIIONB30BAHMM  BAKHEHIIMX  HEOPraHUYECKHUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH J1eATEIHbHOCTH YEeIOBEKA;
I1P6 03. chopMUPOBAaHHOCTh YMEHUH BBISBIATH XapaKTepHbIE MPU3HAKU
U B3aMMOCBS3b HM3YyYEHHBIX TOHATUN, NPUMEHATH COOTBETCTBYIOIIUE
HOHATHS TIPH ONHMCAHWUU CTPOCHUS M CBOWCTB HEOPTaHMYECKUX U
OpPraHMYECKHX BEIIECTB M HMX MPEBPALICHHI; BBIABIATH B3aHMOCBS3b
XUMAYECKUX 3HAHUWA C TIOHATHSAMH H TPEACTABICHUSMH JPYTHX
€CTECTBEHHOHAYYHBIX MPEJIMETOB;

IIP6 04. chopMHpPOBAaHHOCT, YMCHHH WCIIOIH30BaTh HAMMCHOBAHUS
XUMHUYECKUX COEIWHEHUN MEXIYHApOIHOTO COI03a TEOPETHYECKOH U
NPUKIAJHOW XMMHU ¥ TPUBHAIbHBIE HA3BaHUS BAKHEHIIMX BEIIECTB
(oTMNeH, aueTWIeH, TIJMLEepuH, (eHos, QopManbaerua, YKCycHas
KHCJIOTa, TJIWIMH, yrapHBIA Ta3, YIJIEKHCIBIA Ta3, aMMHaK, TalleHas
U3BECTh, HeEralleHas W3BEeCTb, NMUTHhEBAas COAA M JPYTHX), COCTaBIAThH
(GbopMysIBl HEOPraHWMYECKMX W OPTaHUYECKHWX BEUIECTB, YPaBHEHUS
XUMHUYECKHX  peakiuil, OOBSICHATh MX CMBICI; TOATBEPXKIATh
XapaKTepHbIE XUMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMHU
HKCHEPUMEHTAMU U 3aMUCSMH YPAaBHEHUH XMMUYECKUX peaKIuii;

IIP6 0S5. chopMUPOBAaHHOCT YMEHUN YCTAHABIMBATh MPUHAMJIEHKHOCTD
U3y4YEHHBIX HEOPTraHUYECKUX U OPraHNYECKHUX BEIIECTB K OINpeJIeIeHHbIM
KJlaccaM W TpyIIaM COEAMHEHWH, XapaKTepu30BaTh MX COCTaB W
Ba)XHEUIIME CBOMCTBA; ONpEAETSATh BUABI XMMHUYECKHX  CBs3ed
(KoBaJIeHTHAs,  WOHHAs,  METaJUTMYecKas,  BOJOPOJAHAs),  THIIBI
KPUCTAJUIMYECKUX PEILIETOK BEIIeCTB; KiIacCU(UIUPOBATh XUMHUYECKHE
peaxImm;
nP6 07. chopmupoBaHHOCTH o

yMCHI/Iﬁ OpOBOAUTL  PACUCTLHI
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OLICHUBATh 170:¢ JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh  U3MEHEHHE B  HOBBIX
YCIOBUSX;

YMETh IIEPEHOCUTH 3HAHUs B

MI03HABATEJIBHYIO U MPAKTUYECKYIO 00JacTh
KU3HENEATENBHOCTH;

YMGTB I/IHTCI‘pI/IpOBaTb 3HAHUA U3 paSHBIX
MPEIMETHBIX 00IacTel;

BBIIBUIaTh  HOBBIC  MJCH, Ipeiararh
OpPHUTHHAIIbHBIE TIOJXO/IbI U PEIICHUS;
CTaBHUTb MIPOOJIEMBI M 3aJ1a4H, JOIYCKAIOIIHNE
aJ'II)TepHaTI/IBHI)IG peHIeHI/DI.

XUMAYECKUM (GopMyJaM ¥ YpPaBHEHUSM XHMHUYECKHX peakIuid ¢
UCIOJb30BaHUEM (U3NYECKUX BEIMYUH, XapaKTEPU3YIOIIMX BEIIEeCTBA C
KOJIMUYECTBEHHOM CTOPOHBI: MaccChl, oObeMa (HOpPMajbHBIC YCIOBHS)
ra3oB, KOJIMYECTBA BEILECTBA; MCIIOJIB30BATH CUCTEMHBIE XMMHUYECKHE
3HaHUA Ul PUHATHS PEIICHUM B KOHKPETHBIX XU3HEHHBIX CUTyalUsX,
CBSI3aHHBIX C BEILIECTBAMHU U UX IPUMEHEHUEM;

ITPy 01. chopMHpPOBAaHHOCTH MPEJACTABICHUIN: O MATEpUATLHOM EIMHCTBE
MHpa, 3aKOHOMEPHOCTSIX U II03HABAEMOCTH SIBJIEHUM MIPUPOJIbI; O MECTE U
3HAQUEHUM XHMHHM B CHUCTEME €CTECTBEHHBIX HAayK M €€ poild B
00eCTeYeHnn yCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA: B PEIICHUH IpolieM
9KOJIOTUYECKOM, SHEPreTUUeCKO U MUILEeBOil 6€30MacHOCTH, B Pa3BUTUU
MEIULIUHBI, CO3JJaHUH HOBBIX MaTeprajioB, HOBbIX HCTOYHUKOB SHEPIUH, B
o0ecredyeHrny palroHAIbHOTO MPUPOIOIONIB30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOILIEH KyIbTypbl YE€IOBEKa, a TaKK€ SKOJIOTMYECKU
000CHOBAaHHOT'O OTHOIIEHHS K CBOEMY 3I0POBBIO U IIPUPOJIHOM cpere;

TPy 02. BnasgeHue cUCTEMOM XMMHUYECKUX 3HAHHUM, KOTOpas BKJIOYAET:
OCHOBOIIOJIATAIONIME TOHATUS (IOTMOJHUTEIBHO K CHCTEME TMOHATUN
0a30BOT0 ypOBHS) - HM30TOIBI, OCHOBHOE U BO30YKIEHHOE COCTOSHUE

aToMa, TMOpUIM3alUs aTOMHBIX opOuTaneii, xumudeckas cBasb ("O" u
"T-CBA3b " yparHple CBA3M), MOJNAPHAS KOHIEHTPALMS, CTPYKTypHAs

dbopmyna, wu3oMepusi (CTpPYKTypHas, TreoMeTpudeckas (Iuc-TpaHc-
U30MepHs), THUMBl XUMHUECKUX pEAKUMA (FOMO- U TeTepOreHHBIE,
oOparuMble U HeoOpaTUMbl€), pacTBOpPbl (UCTHHHBIE, JHCIIEPCHBIE
CUCTEMBI), KPUCTAJUIOTUAPATHI, CTENEHb JUCCOLUALMH, NIEKTPOJIU3,
KpPEeKUHT, pUGOPMHHT); TEOPHUHM ¥  3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33pEHUYECKNE  3HAHMS, JIeKAllMe B  OCHOBE IIOHMMAaHUSA

NPUYMHHOCTH M CUCTEMHOCTHM XHMHMYECKUX SBJICHHM, COBPEMEHHBIC
IIPEICTABIIEHUS. O CTPOCHUM BEIIECTBA HA ATOMHOM, MOJIEKYISIPHOM U
HaIMOJIEKYJISIPHOM YPOBHSX; MPEACTABICHUS O MEXaHU3MaxX XUMHUUYECKUX
peakiui, TEPMOAUHAMUYECKUX M KHHETHUYECKUX 3aKOHOMEPHOCTSX HX
MIPOTEKaHUs, O XHMHYECKOM paBHOBECHH, JUCIEPCHBIX CHCTEMaX,
(akToNOruyecKue CBEJIEHUs O CBOWCTBAaX, COCTaBe, IOJIYYEHHUU U
0e30MacHOM  MCMOJb30BAaHMM  BaXHEWIIUX  HEOPraHWYECKUX U
OpPraHUYECKHX BELIECTB B OBITY U MPAKTHUECKON AEATEIbHOCTH YEJIOBEKa;
OoOIIMX HAy4HbIX NMPUHIMIAX XMMHUYECKOro MPOU3BOJCTBA (HA IpHUMeEpe
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MPOU3BOJCTBA CEPHOW KHCIIOTHI, aMMHaKa, MeTaHoja, MepepadoTKU
HedTH);

TPy 03. chopMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIE MPU3HAKU
U B3aUMOCBSA3b M3YUEHHBIX IOHSTUH, NPUMEHATH COOTBETCTBYIOLIME
MOHATUS TIPU ONHCAHUU CTPOCHUS M CBOWCTB HEOPraHUYECKUX U
OpPraHMYECKHUX BEIIECTB M HX IPEBPAIIECHUI; BBIABISATH B3aUMOCBSI3b
XUMAYECKUX 3HAaHUW C TOHATHSAMU M TPEACTABICHUSMH APYTHX
IpeAMETOB [yl 00Jiee OCO3HAHHOTO NIOHUMAHUA U OOBSICHEHHSI CYLLHOCTH
MarepuajIbHOrO €AMHCTBA MHPA; MCIOJIb30BATH CUCTEMHBIE XUMHUYECKHE
3HaHUS Uil OOBSICHEHUS M HPOTHO3MPOBAHUS SIBICHHUH, HMEIOLIUX
€CTECTBEHHOHAYYHYIO MIPUPOLY;

TPy 04. cpopMHUpPOBaHHOCTb YMEHHMM MCIIOIB30BaTh HAMMEHOBAHUS
XUMHAYECKUX COCTUHEHUH MEXKIYHAPOIHOTO COI03a TEOPETUYECKOM H
NPUKJIAJHOW XUMUU U TPUBUAIIbHbIE Ha3BaHMs BEILECTB, OTHOCSILUXCS K
U3yYCHHBIM KJIACCAM OPTaHMYECKUX W HEOPTraHMYECKUX COCTUHCHUH;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JUISI COCTaBI€HUS (HOpMYI
HEOPraHMYECKUX  BEIIECTB,  MOJEKYISPHBIX HU  CTPYKTYPHBIX
(pa3BepHYTBIX, COKpAIIEHHBIX M CKEJIETHBIX) (hOpMYNl OpPraHUYECKHX
BEIIIECTB; COCTABIIATH YPABHEHUSI XUMUYECKUX PEAKIMIA U PACKPBIBATh MX
CYIIHOCTb: OKHMCIHMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUUN IOCPEACTBOM
COCTAaBJICHUSI JJIEKTPOHHOIO OajaHca 3TUX peakUui; peakluuid HOHHOIO
oOMEeHa NyTeM COCTaBJICHUS HUX IMOJHBIX U COKpAIIEHHBIX HMOHHBIX
YpaBHEHUH; peaKUuid THAPOJIM3a, PEaKIMi KOMIUIEKCOOOpa3oBaHUs (HA
npUMepe TUIPOKCOKOMIUIEKCOB LMHKA M AJIOMUHUSA); MOIATBEPXKIaTh
XapakTepHble XHUMHUYECKHE CBOWCTBA BEHIECTB COOTBETCTBYIOIIMMHU
HKCIEPUMEHTAaMH U 3alIUCSIMU YPaBHEHUH XUMHUUECKUX peaKiuii;

Py 05. c(OpMUPOBAHHOCTh YMEHUH KJIaCCU(UIIUPOBAThH
HEOpraHMYeCcKue M OpraHMYecKHe BelIecTBa U XUMHUECKUE DPEaKIIMH,
CaMOCTOSITENIbHO BHIOMPATh OCHOBAHUS M KPUTEPUU JJISI KITACCU(PUKAIINN
U3y4aeMbIX XHMHYECKHX OOBEKTOB; XapaKTepU30BaTh COCTaB U
Ba)XKHEUIIIME CBOICTBAa BEUIECTB, NPHUHAICKAINX K ONPEACICHHBIM
KJlaccaM M TpyIIaM COeIWHEHWH (MpOoCTble BeIIeCTBA, OKCHJBI,
THJIPOKCHUJIBI, COJIH; YIJIEBOAOPOMBI, IPOCThIE d(DUPHI, CIIUPTHI, (HEHOIHI,
aJbJETUbl, KEeTOHBI, KapOOHOBBIE KHCIOTHI, CIOXKHBIE 3(DUPBI, KHUPHI,
YTJIEBOMBI, AMUHBI, aMHHOKHUCIIOTHI, OSJIKH); TPUMEHSTh 3HAHUS O COCTAaBE
Y CBOWCTBaxX BEHIECTB JJIsI AKCIIEPHUMEHTAJIbHOM IPOBEPKH THUIIOTE3
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OTHOCHUTEJIBHO 3aKOHOMEPHOCTEM INPOTEKAHHS XUMHUYECKUX peakuuid u
IIPOTHO3MPOBAHMS BO3MOKHOCTEN X OCYILIECTBIICHUS;

Py 07. chopMUpOBaHHOCTH YMEHHUH XapaKTEpPH30BaTh 3JIEKTPOHHOE
CTPOEHHE aTOMOB (B OCHOBHOM M BO30YXKJAEHHOM COCTOSHUH) U HOHOB
XUMHUYECKUX 371eMeHTOB 1 - 4 nepuonos llepuonuueckoit cucremst J1.1.
MenpeneeBa U X BaJICHTHbIE BO3MOXHOCTH, UCIOJB3Ys mousTus "'s", "p",
"d-anekTpoHHbIe" OpOWTANIM, DHEPreTUYECKUE YPOBHH; OOBSICHATH
3aKOHOMEPHOCTH M3MECHEHMsI CBOMCTB XMMHYECKHX JJIEMEHTOB U
00pa3yeMbIX UMM COCTMHEHUH 110 MEPHO/IaM | IPyIIam;

IIK 3.2.
[IponaranupoBarb
3I0POBBIN obpa3
KHU3HH.

JINYHOCTHBIE pe3yabTaThbl J0/IKHbI
OTpakaThb B 4aCTu:
TPYAOBOI0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IEHHOCTHU
MacTepcTBa, TPYy10ito0ue;
FOTOBHOCTh K AaKTUBHOW JI€ATEIbHOCTH

TEXHOJIOTHYECKOM u COIIMAJIFHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHUIMUPOBATb, IJIAHUPOBATH u
CaMOCTOSITEILHO BBIITOJIHATH TaKyo
JeATeIbHOCTD,

MHTEpEC K pa3IM4YHBIM chepam

npoeCCUOHATLHON JEATETbHOCTH, YMEHHE
coBepllaTh OCO3HAHHBIA BBIOOp Oymyiei
npodeccun U pealn30BbIBaTh COOCTBEHHBIE
JKNU3HCHHBIC ITJIaHBbI,

TOTOBHOCTb M CIIOCOOHOCTh K O00pa30BaHMIO
U caM0oOOpa30BaHUIO HA NPOTSDKEHHM BCel
JKHU3HU.

MetanpeamMeTHbie pe3yJabTaThl JOJTAKHbBI
0TPaXKaTh:

OByajgeHne yHMBepPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJIbHbIMHU JAelCTBUAMM:

a) 0a30Bble JIOTHYECKHUE IeliCTBUS:

CaMOCTOSATCIIbHO
AKTYaJIM3UPOBATH
paccMaTpruBaTb €€ BCCCTOPOHHC,

dbopMynupoBaTh u
npobiemy,

JucuuninHapHbie pe3yJbTaThl U J0JKHbI 0TPAXKATH:

P66 01. chopmMupOBaHHOCTH TMPEACTABICHUI: O  XUMHUYECKOU
COCTaBIISIIOIICH €CTeCTBEHHOHAYYHOW KapTHUHBI MHUpPA, POJIM XHUMHUHU B
MO3HAHUU SBJICHUHN MPUPOJIbI, B (POPMHUPOBAHUM MBIIIUICHUS] U KYJIbTYPbI
JUYHOCTH, €€ (YHKIMOHAJIbHOW TIpaMOTHOCTH, HEOOXOAMMOHN s
pemieHusl MPAaKTUYECKHX 3aJa4y M OKOJOTUYECKH OOOCHOBAHHOTO
OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOJIHON CpeIe;

IIP6 02. BnageHue CUCTEMON XMMHMUYECKUX 3HAHUM, KOTOpas BKIIOYACT:
OCHOBOIIOJIAraroue MOHATHS (XUMUYECKUN 3JIEMEHT, aTOM, dJIEKTPOHHAs
oboiouka aroma, s-, P-, J-3NEKTpOHHBIE OpOUTAIM aTOMOB, HOH,
MOJIEKY/a, BaJIEHTHOCTb, IEKTPOOTPHUIATEIbHOCTh, CTENIEHh OKHCIICHUS,
XUMHYECKass CBf3b, MOJIb, MOJIIpDHAs Macca, MOJISIPHBIM 00beM,
YIIEPOAHBIN cKemleT, (YHKIMOHANbHAs TpyIIa, paaukall, H30Mepus,
M30MEpbI, TOMOJIOTUYECKUN Psijl, TOMOJIOTH, YITIEBOAOPOAbI, KUCIOPOA- U
a30TCOJIepKALINE COENMHEHHs, OHOJOrMYECKHM aKTHUBHBIE BeIlEeCTBa
(yrneBoabl, KHUpbI, O€NIKH), MOHOMEp, IOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJIMHEHMSI, KPUCTAINIMYECKas PEIIeTKa, TUIIbI
XUMHYECKUX pPEAaKIUil (OKUCINUTEIbHO-BOCCTAHOBUTEIbHBIE, 3K30- U
9H/IOTEPMUYECKHUE, PEaKIMd MOHHOrO OOMEHa), PacTBOp, 3JIEKTPOJIMTHI,

HEIJIEKTPOJIUTBL,  JJIEKTPOJUTHUYECKAass  JAMCCOLMALMS,  OKUCIUTEINb,
BOCCTAHOBUTEIb, CKOPOCTb  XHMHMYECKOM  peaklUud, XHUMHUYECKOe
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XHMHUYECKOTO CTPOCHHUS

oprannyeckux BemecTB A.M. BbyriepoBa, Teopusi 3JIEKTPOIUTHUECKOU
auccounanuu, nepuoaundeckud 3akoH J[.M. MengeneeBa, 3akoH
COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH, CHUMBOJHWYECKHH S3bIK XHWMHH,
(hakTONOTHYECKHE CBEICHUS O CBOWCTBaX, COCTaBe, IOJIYYCHUH U
0e30MacHOM  WCTOJB30BAHMHM  BAXKHEWIIUX  HEOPTaHUYECKUX U
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YCTaHAaBIUBATh CYLIECTBEHHBIM IPU3HAK
WIH OCHOBaHHSI TSt CpaBHEHHUS,
KJIaCCHU(UKAIUU ¥ 0000IICHUS;

OIPE/ICTISITh LENU JCSTEIbHOCTH, 33]1aBaTh
napaMeTpbl ¥ KPUTEPHUU MX TOCTHIKCHHUS;
BBIABJIATH 3aKOHOMCPHOCTU U ITPOTUBOPCUHA
B paCCMaTprUBACMBbIX ABJICHUAX,

BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTD,
OIICHUBAaTh  COOTBETCTBHE  PE3YJIHTATOB
neiaiaM, OLICHUBATbL PHUCKU HOCJICZ[CTBI/Iﬁ
JIeATEIIbHOCTH;
pasBuBaTb KPCAaTUBHOC MBIIJICHHUEC IIPpU
PCIICHNH )KU3HCHHBIX HpO6JICM.

0) 0a3oBbIe HCCJIeA0BATEIbCKHE TeHCTBHS:
BJIaACTH HaBbIKAMHA y‘~IC6HO'
HCCIIEN0BATENBbCKON u IIPOEKTHOMN
NeATeIbHOCTH,  HaBBIKAMHM  pa3pericHus
npo0Jem;

BBISIBIIATh TPUYMHHO-CJICACTBEHHBIC CBSI3U U
aKTyaJlu3UpOBAaTh 3aaauy, BBIJIBUTaTh

TUIIOTE3Y €€ PELIeHUs, HAXOUTh apIyMEHTHI
JUIS JOKa3aTellbCcTBa CBOUX YTBEPKIACHUH,
3a/1aBaTh aPAMETPBI U KPUTEPHUU PELICHUS;
AQHAJIM3UpPOBATh  IIOJYYEHHBIE B  XOHE
pemeHuss 3aadd pe3ysbTaTbl, KPUTHUYECKU

OLICHUBATh 170:¢ JIOCTOBEPHOCTb,
MPOTHO3UPOBATh M3MEHEHHWE B  HOBBIX
YCIIOBHSIX;

yMETh MePEHOCUTH 3HAHUS B

MO3HABATCIIBHYIO W TPAKTHYECKYIO 00JIaCTH
KU3HEEATEIbHOCTH;

YMETb HWHTCTPUPOBATH 3HAHUA M3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

BBIIBUTATh  HOBBIE  HJIEH, Mpeljarath
OpUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33JIa9H, JTOITYCKAOIITHE

OpPTaHMYECKHUX BEIIECTB B OBITY M MPAKTUYCCKOMN IEATETHHOCTH YEIIOBEKA,;
ITP6 03. chopMUpPOBAaHHOCTH YMEHUH BBISBIISATH XapaKTEPHBIC MPU3HAKU
U B3aUMOCBSI3b M3YyYEHHBIX TOHSTHH, NPUMEHSITh COOTBETCTBYIOIIKE
NOHATUS TPU ONUCAHUU CTPOEHUS U CBOWCTB HEOPraHUYECKUX U
OpraHMYECKHX BEIIECTB W HX MPEBPAIlCHHI; BBISBISATH B3aUMOCBS3b
XUMUYECKUX 3HAaHUM C TOHATUSAMU M [PEACTaBICHUSAMU JPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

IMP6 04. chopmMupoBaHHOCTH YMEHHH HCIIOIB30BaTh HAMMEHOBAHUS
XUMUYECKUX COCAMHEHUN MEXIYHApOAHOTO COH3a TEOPETUYECKOU W
NPUKIAJHOM XMMHUHU WM TPUBHAIBHBIE HA3BaHUS BAKHEWILINX BELIECTB
(aTunen, anerwieH, mmuepuH, ¢enon, Qopmanpaerua, yKcycHas
KHCJIOTA, TJMUWH, YrapHbId Ta3, YIJEKUCIbIM Ta3, aMMHUaK, ramieHas
W3BECTh, HETAIlICHAs W3BECTh, NMHUTHEBAs COJla U JIPYTUX), COCTaBJISATH
(GbopMyIbl HEOPTaHWYECKUX M OPraHWYEeCKUX BEIIECTB, ypaBHEHUS
XUMUYECKUX  peaklHi, OOBSICHATb HMX CMBICT;  TOATBEPXKIATh
XapakTEepHblE XUMHUYECKHE CBOMCTBA BEILIECTB COOTBETCTBYIOLIMMU
SKCTIEPUMEHTAMH U 3aMUCAMU YPAaBHEHUN XUMUYECKUX PEaKIINiA;

IIP6 05. chopMUpPOBaHHOCTh YMEHUN yCTaHABIUBATh MPUHAMIICHKHOCTD
M3YYCHHBIX HEOPTAHUUECKUX U OPTAaHMUYECKUX BEIIECTB K OINpPEACIICHHBIM
KjlaccaM M TpylIaM COEIMHEHMM, XapakTepu3oBaTh HMX COCTaB U
BAKHEHUIIME CBOWCTBA; ONPEHCHATh BUIbl XUMHYECKHX  CBS3EH
(koBaJieHTHas, = HWOHHAs,  MeETaJNIM4YecKas,  BOIOpPONHAs),  THIIbI
KPUCTAINTHYECKUX PEHIETOK BEIHIECTB; KIaCCU(PUIIMPOBATh XMUMHYECKHE
peakuuu;

P66 07. cdopMUpOBaHHOCTH YMEHMH NPOBOAUTH PACUYEThl IO
XUMHYECKUM (opMydaM U YpaBHEHHUSIM XHMHYECKUX peakuuid ¢
WCTIONh30BaHUEM (DU3UYECKUX BEJIIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJTMYECTBEHHON CTOPOHBI: Macchl, OObeMa (HOpPMalbHBIE YCIIOBUS)
ra3oB, KOJIMYECTBA BEIIECTBA; HCIOIb30BaTh CHUCTEMHBIE XHUMHUYECKHE
3HaHUS JJIs MPUHATHUS PEIICHUM B KOHKPETHBIX KU3HEHHBIX CUTYALUSX,
CBSI3aHHBIX C BEMIECTBAMH M X TPUMEHEHUEM;

TPy 01. chopMHUpOBaHHOCTH MPE/ICTABICHUI: O MaTEPUAIILHOM €IMHCTBE
MHpa, 3aKOHOMEPHOCTSIX U ITO3HABAEMOCTH SIBJICHUN IIPUPOJIBI; O MECTE U
3HAQUEHWN XHMHHM B CHCTEME €CTECTBEHHBIX HAayK M €€ poild B
00ecreYeHnn yCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUH IpolieM
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AJIBbTCPHATHBHBIC PCIICHUA.

9KOJIOTMYECKOM, SHEpreTHUecKor M MUIIEBON 0€30IMacHOCTH, B Pa3BUTUU
MEJULMHBI, CO3/IaHUH HOBBIX MarepuajioB, HOBBIX HICTOYHUKOB YHEPTUH, B
00€CTeYeHNN PAIMOHAIBHOTO MPUPOAONOIB30BaHUS, B (HOPMUPOBAHUN
MUPOBO33pEHHUsI U OOIIEl KyIbTypbl 4Y€lIOBEKa, a TaKKe SKOJIOTHYECKU
000CHOBaHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO M IIPUPOAHOM Cpee;

[TPy 02. BmageHHe CUCTEMOM XMMHUYECKHUX 3HAHUU, KOTOpAas BKIIOYACT:
OCHOBOIIOJIAralolue TMOHATUS (JOMOJHUTEIBHO K CHCTEME IOHATUM
0a30BOr0 ypOBHS) - H30TOIBI, OCHOBHOE M BO30Y)KICHHOE COCTOSHUE

atoma, TMOpHM3aLUs aTOMHBIX opOuTanei, xumMudeckas cBsaszb ("O" u

"T-CBA3b " gparHble CBA3M), MONSAPHAs KOHLEHTPALHs, CTPYKTypHAs
dopmyna, wuszoMepus (CTPYKTypHas, TeoMeTpuveckas (IUC-TpaHC-
U30MEpHs), THUMNBl XUMHUYECKHX pEaKnuid (roMO- M TEeTepOTCHHEIE,
oOpatumbie W HeoOpaTHMbIE€), pacTBOPbI (MCTUHHBIC, TUCIIEPCHBIC
CHCTEMBI), KPHUCTAJUIOTUAPATHI, CTENEHb TUCCOIMALNN, JIIEKTPOJIU3,
KPEKUHI, pU(OPMHUHT); TEOPHMM M  3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHYECKHE 3HAHWSA, JIekKAIME B  OCHOBE IOHUMAHUS
NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHX SIBJICHUH, COBPEMCHHBIC
IPEACTaBICHUSI O CTPOCHHM BEIIECTBA HA AaTOMHOM, MOJEKYISIPHOM M
HAJIMOJICKYJIIPHOM YPOBHSIX; MPEICTABICHHS O MEXaHM3MaX XHMMHUYCCKUX
peaKIuii, TEPMOAMHAMUYECKHX M KHHETUYECKHX 3aKOHOMEPHOCTSIX HX
OPOTEKaHUs, O XHMMHUYECKOM pABHOBECUH, MAHCIEPCHBIX CHUCTEMaX,
(akTONOTHYECKHE CBEIEHUS O CBOWCTBaX, COCTaBe, IONYYCHHH U
0e30macCHOM  MCIIOJb30BAHMM  BKHEHIIMX  HEOPraHWYeCKHMX U
OpPTaHUYECKHX BEIIECTB B OBITY U MPAKTHUECKOHN JEATEIILHOCTH YEJI0BEKa;
OOIIMX HAyYHBIX MPUHIMIAX XUMHUYECKOTo MPOU3BOJCTBA (HA MpHUMEpe
MIPOU3BOJICTBA CEPHOW KHCIIOTHI, aMMHaKa, METaHOoJa, IepepaboTKu
HePTH);

TPy 03. chopMUpPOBaHHOCTh YMEHUH BBISBISATH XapaKTepHbIE MPU3HAKU
U B3aUMOCBS3b W3YUEHHBIX IOHSTUH, NPUMEHSATh COOTBETCTBYIOILNE
MOHATUSI TIPU ONHCAHWU CTPOCHUS ¥ CBOWCTB HEOPraHWMYECKUX W
OpPTraHMYECKHX BEIIECTB M WX MPEBPAIICHHI, BBIABISATH B3aHMMOCBSI3b
XUMHYECKMX 3HAHUH C TIOHATHSIMH W TIPEACTABICHUSMH JIPYTHX
MpEeIMETOB /IS 0ojiee 0CO3HAHHOTO MOHUMAaHMSI U OOBSICHEHUS CYILIHOCTH
MaTepHaIbHOTO €IMHCTBA MHPA; MCIOIH30BATh CUCTEMHBIC XUMHUYECKHE
3HaHUA JUISI OOBSCHEHUS U TPOTHO3UPOBAHUS SBJICHUN, HMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPOLY;
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IIPy 04. cpopMHUpOBaHHOCTH YMEHHH MCIIOIB30BaTh HAMMEHOBAHUS
XUMHMYECKMX COEAMHEHHH MEXIYHAapOIHOIO COK3a TEOPETUYECKOH U
MIPUKJIAJHOM XUMHUH U TPUBUAJIBLHBIC HA3BAHUS BEILECTB, OTHOCAIIUXCA K
U3Yy4EHHBIM KJIaCCaM OpPraHUYECKMX M HEOPraHMYECKHX COCIUHEHUM;
WCIONb30BaTh XHMHUYECKYI0 CHMBOJIMKY JJISi COCTaBlIeHHS (HopMyl
HEOPraHUYECKUX  BEILECTB, MOJIEKYISIPHBIX M CTPYKTYpPHBIX
(pa3BepHYTBIX, COKpAIIEHHBIX M CKEJIETHBIX) (OPMYNT OpPraHUYECKHX
BEIIIECTB; COCTABIIATh YPABHEHMSI XUMUYECKUX PEAKIUN U PACKPBIBATH UX
CYIIHOCTb: OKHCJIMUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLMM IOCPEACTBOM
COCTABJICHUS NIEKTPOHHOIo OajlaHCca 3TUX peakluil; peakuui HOHHOTrO
oOMEHa MyTeM COCTaBJICHUS HUX TMOJHBIX W COKpAIIEHHBIX HMOHHBIX
YpaBHEHMI; peakuuil rMaposin3a, peakiuid KomIiekcooOpa3oBaHMs (Ha
npUMepe TUIPOKCOKOMIUIEKCOB IMHKAa U aJIIOMMHMS); IOATBEP’KIaTh
XapaKTepHblE XHMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMHU
JKCIIEPUMEHTAMM U 3aIUCSIMU YPABHEHUN XUMUYECKUX PEAKLIUN;

1Py 05. c(hopMHPOBAHHOCTH YMEHUI KJ1accupuImpoBarh
HEOPraHWYECKHE W OPraHMYECKHE BEIIECTBA M XUMHUYECKHE DPEAKLHH,
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAHUS M KPUTEPUU AJIS KiIacCUpUKALUU
U3y4aeMbIX XMMHMYECKUX OOBEKTOB; XapaKTepu30BaTb COCTaB U
BRXHEHILIME CBOMCTBA BELIECTB, NPUHAMICKAIUX K OINPEACICHHBIM
KjlaccaM M TpylmnaM CO€AMHEHMH (IpOCThle BEUIECTBA, OKCHUJbI,
THJIPOKCHU/IbI, COJIH; YIJIEBOAOPOBI, MPOCThIE 3(UPHI, CIUPTHI, (HEHOIbI,
albJIeTU/Ibl, KETOHbI, KapOOHOBBIE KHCIIOTHI, CIOXHBIE 3(UPBI, KUPBI,
YTJIEBOAbI, AMUHBI, aMUHOKHUCIIOTHI, OCJIKH); IPUMEHSTh 3HaHUS O COCTaBE
M CBOMCTBaX BEHIECTB JUIsI OKCIIEPUMEHTAIBHOM IPOBEPKU THIIOTE3
OTHOCHUTEIJIBHO 3aKOHOMEPHOCTEU IPOTEKAaHUs XUMHUYECKUX pPEaKLUUd U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN X OCYILIECTBIICHHUS;

TPy 07. chopMUpOBaHHOCTb YMEHUH XapaKTepH30BaTh 3JIEKTPOHHOE
CTpPO€HHE arOMOB (B OCHOBHOM U BO30Y)KJIEHHOM COCTOSIHUH) M MOHOB
XUMHUYECKUX eMeHTOB 1 - 4 mepuonos llepuonnyeckoit cucremst [1.1.
MeHeneeBa 1 X BAJICHTHBIE BOBMOXKHOCTH, HCIIONB3y4 MoHATHs 's", "p",
"d-snekTpoHHBIe" OpOWTANM, DHEPreTUYECKUE YPOBHH; OOBSICHATH
3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XHMHMUYECKHUX DJJIEMEHTOB H
00pa3yeMbIX UMM COEJMHEHUH 110 MepHoiaM | Ipymiiam;
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1.4. O6ocHOBaHNE 0COOCHHOCTH CTPYKTYPHPOBAHHUS COEeP:KAHMSA.
OcHoBYy pabouell mporpaMMbl COCTABISIET COJEpPKAHUE, COTJIACOBAHHOE C TpeOOBaHMAMHU (hefepaTbHOTO KOMIIOHEHTa TOCYIapCTBEHHOTO
CTaHJapTa CPEAHEro OOIIEro 00Pa30BAHUS Y2Iyf1eHHO20 YPOBHSI.
Pabota o naHHO# MporpaMme MmpeaycMaTpruBaeT MIMPOKOE UCIIOJIB30BAHNE aKTUBHBIX METOJIOB O0YUYEHUS: JICKIIMH, CEMHHAPOB, TPAKTUKYMOB,
3a4EeTOB; CAMOCTOSTEIHLHON paOOThl 00yYArOIIUXCS U T.Jl. HAIPABJICHHBIX Ha ()OPMUPOBAHKE U PA3BUTHE TBOPUYECKHUX CIIOCOOHOCTEN 00yJarOIuXcsl.
B xomremxe ans odyuaromuxcs nBanuaoB u i ¢ OB3 coznana 6e3dapbepHas cpena, Bce MaTepHaibl IPECTaBICHBI B IEYaTHOM BUJIE.

21



1.5. Ucnoab3yeMble negarorudeckiue TeXHOJIO0TMH, MeTOAbI 00y4eHH .
Ilenarornyeckue TeXHOJIOTHM:
-UKT;
-UHTEPaKTUBHBIE TEXHOJIOTHH;
- INYHOCTHO-OPUEHTUPOBAHHBIE;
- mpobsieMHOe 00ydYeHue (TpoOIEMHOE U3JIOKEHUE U TIONCKOBas Oecena);
- POEKTHBIEC TEXHOJOTUH;
- KOMMYHHUKaTUBHO-/IMAJIOTOBbIE TEXHOJOTUH.
MeTtoabl 00y4eHnus:
- HaIJISIHBIN METO;
- 00BSCHUTEIHHO-UILTIOCTPATUBHBIN METOI;
- PENpPOAYKTHUBHBIN METOJ;
- YaCTMYHO ITOMCKOBBIN (IBPUCTUYECKUI);
- HCCJIeI0BATEIbCKUI METO.
1.6. Y4eOHO — MeTOAUYECKH I KOMILIEKC.
- ®I'OC no cnernuansHocty 34.02.01 CectpuHCcKoeE A€I0;
- IpUMEPHas IIporpaMMa y4yeOHON AUCUUIIIIMHBI «XUMHUS;
- TEMaTU4eCKOe TUIAHUPOBAHHUE;
- pa3aToO4YHbIA MaTepual;
- IPE3EHTAIUH 110 IPEIMETY
- kommiekt POC;
- y4eOHUK;

- MCTOAUYCCKUC PCKOMCHAAINHU 110 BBIITOJIHCHHUIO ITPAKTUYCCKUX BaHﬂTHﬁ, J1a60paT0pme 3aHATHM.

2. CTPYKTYPA U COAEPKAHUE YUYEFHOU JUCIATLIAHBI

2.1. O0beM y4eOHOI TMCHMIIIMHBI U BUABI Y4eOHOI padoThl

Bup yueOHoi#l padoThl

Oovem uacoes

Bcero: 144
Bo B3anMo/eilicTBIH ¢ IpenoaaBaTeiemM 138
B TOM YHUCIIE:
71a0b0paTOPHBIC 3aHATHS 16y
MPAKTUYECKUE 3aHITUS 22
KOHTPOJIbHBIE paObOTHI 6u
WH/IMBUYJIbHBIA TPOEKT/KypcoBas paboTa -
[TpomexxyTouHas aTTecTanus 1o oopa3oBareabHON IporpamMme B GopMe IK3ameHa 6

CamocrosiTesbHast padora

Kouncyabranuu
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2.2. TeMaTH4ecKHUii IUIaH U coiep:kaHue y4eOHO# qucumnminabl Xumus ['pynna 120 @.1.0. UcaasikoBa Onbra BanepreBHa

Ne HaumenoBanue pasgesa. Tema ypoka. Conep:xxanue ypoka. Ilpaktudeckune 3ansirus. Oo0bem | Jlomammnee 3aganue (BCP)
YPOK JlaboparopHble 3aHATHSA. 4yacoB (KoppeKTHpOBKA)

a

1 2 3 4
Pa3nes 1. TeopeTrnueckue 0CHOBbI XMMMH. 28
Tema ypoxka. Cooeporcarnue ypoxa.

1-2 2 Xumust. 10 xmace. YriryOnéHHBIH

ypoBeHb : YuebHuk / B.B. Epemun, H.E.
Kysbmenko, B.W. Tepenus [u ap.]; mox.

OcHOBHBIC XUMHYECKHE IOHATHA U 3aKOHbI, CTPOCHHE AaTOMOB XUMHUYECKHX 3JIEMEHTOB. per. B.B. Jlyrmn — Mockea :

XuMu4eckuit aieMeHT. AToM. S1Ipo aToma, U30TOIbI. DIIEKTPOHHAsA 000104Ka. DHEpreTHUeCKUe Ipocsemenue, 2024, — 448 ¢. — ISBN

YPOBHH, TIOJYPOBHU. ATOMHBIC OPOUTAIIH, S-, P-, O- DTIEMEHTHI. 9CO6GHHOCTI/I pacupeneneHus httzz3}5&%?3&/%%%?&25%%%;Ta

3JIEKTPOHOB 110 OPOUTAJISIM B aTOMaX 3JI€MEHTOB MEPBBIX YETHIPEX MEPUOAOB. DICKTPOHHAS obpamerms: 19.09.2025). — Teker :

KoHurypamnus aToMoB. OCHOBHBIE XHUMUYECKHE 3aKOHBI. SJIEKTPOHHBIH.
VYuebuuk ctp.18, map. 2, ymp.

3.

3 IIpakTuyeckoe 3ansaTue Nel. «OCHOBHBIEC KOJIHYECTBEHHbIEC 3AKOHbI B XMMHH M PacyeThl 110 1 VYuebuuk ctp.18, map. 2, ymp.
YPABHEHHSAIM XHUMHYECKHX PeaKuuiD). 10.
OTtHocuTeIbHBIE aTOMHAs U MOJIEKYJIsipHast Macchl. MounsipHas macca. KonuuecTBo BewectBa. MaccoBast
7107151 BelecTBa. 3akoH ABoraapo. MossipHblit 00beM ra3oB. OTHOCUTENbHAS MIIOTHOCTH Ta30B. PacueTsl
[0 YPaBHEHUSAM XUMHYECKHUX PEaKIMH ¢ UCIIOJIb30BAaHUEM MACCOBOM J10JIM BellecTBa, 00bemMa
(HOpMaJIbHBIE YCIIOBHS) ra30B, KOJMYECTBA BEIIECTBA

4 IpakTuueckoe 3ansitue Ne2. « 3yueHne nepuoauv4ecKux 3aKOHOMEPHOCTEI W X B3aUMOCBsI3H co | 1

CTPOEHHEM ATOMOB».

[Tepuoanueckas cuctema xumudeckux nemenToB J[.M. MenneneeBa. CBsi3b IepHONUECKOTO 3aKOHA U
Ilepponnueckon CUCTEMbBI XMMUYECKUX 3JIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMHU IMPOCTBIX U CIOXKHBIX
BELIECTB 110 TpymnmnaM u nepuoaam Ilepuoanueckoit cucreMsl. 3Hau€HNE NEPUOANUYECKOTO 3aKOHA U
CHUCTEMBI XUMHUYECKUX 351eMeHTOB JI.J1. MeHieneeBa B pa3BUTUN HAYKHU.

YcTaHOBIIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XUMUYECKHUX DJIEMEHTOB U IIEPUOAUYECKUM
U3MEHEHUEM CBOMCTB XUMUYECKHX AJIEMEHTOB U X COCITMHEHHUI B COOTBETCTBHH C MOJIOKEHUEM
Ilepnonnueckoi cucTeMsl. PereHue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUuH Ha
XapaKTepU3aLUI0 XUMHUUECKUX 3JIEMEHTOB «MeTajuinueckre / HeMeTaJuIMuecKrue CBOMCTBA XUMHUYECKHUX
JJIEMEHTOB B COOTBETCTBUH C UX YIEKTPOHHBIM CTPOCHUEM U ITOJIOKEHHUEM B IIEPUOANYECKON CUCTEME
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https://book.ru/book/957970

XUMHYECKHX d1eMeHToB J[.J. MeHnaeneeBa»

IIpakTyeckoe 3ansaTHe Ne2. « 3yyenune nepuoanyecKnux 3aKOHOMEPHOCTEeH M MX B3aMMOCBS3H €O
CTPOCHHEM ATOMOB).

[Tepuoaunueckas cuctema xumudeckux neMeHToB .M. MenneneeBa. CBsi3b IEpUOIUUECKOIO 3aKOHA U
ITeproanueckoi CUCTEMbBI XUMUYECKUX 3JIEMEHTOB C COBPEMEHHON TEOPUEHN CTPOCHHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XUMHUYECKUX JIEMEHTOB, 00pa3yeMbIX UMH MTPOCTHIX U CIIOKHBIX
BEULICCTB 110 rpymnmnaM u nepuonam Ilepuoanueckoi cucreMsl. 3Hau€HHUE NEPUOAUYECKOTO 3aKOHA U
CUCTEMBI XUMHUYECKUX d11eMeHTOB JI.J1. MeHieneeBa B pa3BUTUN HAYKU.

VY CTaHOBIIEHHUE CBSI3U MEX]y CTPOEHUEM aTOMOB XMMHUYECKUX JIEMEHTOB U IIEPUOAUYECKUM
WU3MEHEHUEM CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCAMHEHUN B COOTBETCTBUU C MOJIOXKEHUEM
Ilepnonnueckoi cucreMsl. Perienue npakTHKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
XapaKTepU3alUIo0 XUMUYECKUX 1eMeHTOB «MeTaiunyeckre / HeMEeTaIIMUECKUe CBOMCTBa XMMUYECKUX
AJIEMEHTOB B COOTBETCTBUM C MX JIEKTPOHHBIM CTPOCHHUEM H ITOJIOKEHUEM B IIEPUOANYECKON CHCTEME
xumMnyeckux aemenToB JI.M. Menneneesay.

CTpoeHue BelecTBa M NPUPOIa XUMUYeCKOi cBsi3u. MHOroo0pasue BemecTs.

Crpoenue BemecTBa. XMMHUUYECKasi CBsA3b. BUIbI XUMHUUECKOM CBsI3U (KOBAJICHTHAS HETIOJSIpHAsS U
noJIsipHasi, HOHHAas!, MeTaindeckas). MexaHnu3mbl 00pa3oBaHMs KOBAJIGHTHOM XMMHYECKOH CBSI3U
(oOMeHHBIH U TOHOPHO-aKIENTOPHBIN ). BogopoaHas cBsi3bk. BaneHTHOCTh. DIEKTPOOTPHUIIATEILHOCTb.
Crenenb okucieHus. MIoHbl: KaTHOHBI M aHUOHBI.

VYuebuuk ctp.25, map. 3, ymp.
3.

CrpoeHne BemecTBa M NPUPOAA XUMHUYECKOH cBsI3HM. MHOrooopasue BelecrTs.

Crpoenue BeriecTBa. XUMUYECKas CBsI3b. BUIbI XUMHUECKON CBSI3U (KOBaJEHTHAs HEMOJIIpHAs U
noJIsipHasi, HOHHasI, MeTajindeckas). Mexanu3mbl 00pa3oBaHMs KOBAJIGHTHOW XMMHUYECKOHN CBSI3U
(0OMeHHBIN M TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b. BaieHTHOCTB. DIEKTPOOTPULATETbHOCTD.
CreneHb okuciaeHus. MoHbI: KATUOHBI M aHHUOHEIL.

IIpakTyeckoe 3anaTue Ne3. «CTpoeHune BemecTsa U NPUPOJA XMMHYECKON CBA3MD).
JlemoHcTpanus Mojieniell KpUCTAJUIMYECKUX PEIIETOK: HOHHOM (XJIOpHI HAaTpus), aTOMHOMU (TpaduT u
anmMasz), MOJIEKYJISIpHOH (YTIEKUCIIbIN Ta3, NOI), METaJUIMYECKO# (HaTpHii, MarHuii, Mesipb). Pemenue
NPaKTUYECKHUX 3a/IaHUI HA COCTABIICHHE AIIEKTPOHHO-TpaduuecKkux GopmMy aueMeHToB 1—4 nmepuomon

Y4eOuuk ctp.25, map. 3, ymp.
8.

9-10

Bxoanasi KOHTpoOJIbHAsI padoTa.

VYuebHuk ctp.25, map. 3, ymp.
6

11-12

Kaaccndukanns HeopraHn4ecKnux BelecTs.

Knaccudukanus Heoprannueckux BemiecTB. HoMeHK1aTypa HEOpraHUYeCKUX BEIECTB (OKCHUIBL,
TUAPOKCHUBI, KUCIIOTHI, COJIM). BemecTBa MONEKyIIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHUs. ATperaTHble
cocrosiHus BemlecTBa. Kpucraminueckue u amopgHbie BellecTBa. 3aKOH MOCTOSHCTBA COCTaBa
BEIIeCTBA. THUMBI KPUCTALIMYECKUX PELIETOK (aTOMHAsi, MOJIEKYJIApHasl, MOHHAs, METAITMYECKast).
3aBUCHMOCTh CBOMCTBA BEHIECTB OT THIIA KPUCTAIIINYECKON PEIIETKY.

VYuebuuk ctp.57, map. 7, ymp.
2
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13

IIpakTnyeckoe 3ansaTue Ned4. «KHoMeHKJIATYypa HEOPraHMYECKUX BeLECTBY.

Pemenne nmpakTuiyecknx 3aJaHuil mo KjaaccuPpUKauy, HOMEHKIAType U XUMHYECKUM (hopMmyrnam
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB (YrapHBIU ra3, yrIIEKUCIbIA ra3, aMMHUaK, rameHast
U3BECTb, HETallIeHas! U3BECTh, MUThEBAs COJIA U IPYTUX): HA3BaHUsI BEIIECTB M0 MEXIYHAPOIHON
(MIOITAK) mim TpuBHaIbHOW HOMEHKIIATYPE U COCTaBJICHUE (POPMYIIbI XUMHYECKHX BEIIECTB,
ornpezesieHue NPUHAIIICKHOCTH K Kiaccy. [louck nndopmanmu no Ha3BaHUSIM, UIECHTH(PUKATOpPAM,
CTPYKTYPHBIM (hopMyniaM. AHAJIN3 XUMUYECKON HH(POPMAINK, TOTy4aeMOi U3 pa3HbIX UCTOYHUKOB
(cpencTB MaccoBoi nHopmaruu, cetb IHTEpHET M Ipyrue).

14

Tunbl XUMHYECKHUX pPeaKIuid.

Xumuueckas peakius. Kiraccudukanms ¥ TUITBI XUMHUYECKUX PEaKIUil B HEOPraHUYECKON 1
OpraHMYECKON XUMUU. 3aKOHBI COXPAHEHHSI MACChI BEILIECTBA, COXPAaHEHUS U MPEBPAILEHUs YHEPTUU TIPU
XUMHUYECKHX peakiusix. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKINK (YPABHEHUSI OKUCIICHUS-
BOCCTAaHOBJICHUS, CTCIICHb OKHCJICHUA, OKHCIIUTEIIb U BOCCTAHOBUTCIIb, HpOIICCCI)I OKHUCJIICHUA U
BOCCTAHOBJICHUS, BAKHEHIITNE OKUCIIUTEIIM U BOCCTAHOBUTEIIN, METO/T AJICKTPOHHOTO OaiaHca,
AJIEKTPOJIN3 PACTBOPOB M PACIIIABOB BEIIECTB, OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU B IIPUPO/IE,
MIPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HEICATCIbHOCTH OPTaHU3MOB).

VYuebuuk ctp.57, map. 7, ymp.

3.

15

THunbl XMMHYECKHX peaKnuil.

Xumunueckas peakuus. Kiiaccupukanys u TUIbI XUMUYECKUX peaKLUi B HEOPraHUYECKON 1
OpPraHMYECKON XUMUU. 3aKOHBI COXPaHEHHS MACCHI BEILIECTBA, COXPAHEHUS U NPEBPAILECHUs YHEPIUU IIPU
XUMHUUYECKHUX peakuusx. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIINY (YPABHEHUS OKUCIICHUS -
BOCCTAHOBJICHMSI, CTENICHb OKMCIIEHUS, OKHCIUTENb U BOCCTAHOBUTEIIb, IIPOLIECCH] OKUCIECHUS U
BOCCTaHOBJICHHUS, Ba)KHEHIIINE OKUCIUTEIN U BOCCTAHOBUTEIH, METO AIEKTPOHHOTO OajlaHca,
JJIEKTPOJIU3 PACTBOPOB U PACIIIIaBOB BEILIECTB, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU B IIPUPO/IE,
IIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHECSITEIbHOCTH OPraHU3MOB).

16

JladoparopHoe 3ansaTHEe Nel «Tunbl XMMHUYECKHX peaKiuii».

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00OPa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB
XUMHUYECKHX peakuuid. CocTaBlIeHNE ypaBHEHUN PEaKIIMA COCIMHEHUS, PA3IOKEHNUS, 3aMEIIECHNUS,
o0MeHa, B T.4. peakuil TOPEeHUsl, OKUCIEHNUI-BOCcCTaHOBIEHHU. COoCcTaBlIeHNE U YpaBHUBAHUE
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA METO/I0M 3JIEKTPOHHOTrO OanaHca. PacueTHble 3a1aun Ha
HaXO0X/I€HNE OTHOCUTENILHOM MOJIEKYJISIPHOM Macchl, ONpeIeIeHe MaCCOBOW JJOJU XUMUYECKUX
AJIEMEHTOB B CJIOKHOM BEIIECTBE.

YueOuuk ctp.57, map. 7, ymp. 6

(6).

17

JlaGopatopHoe 3ansaTHE Nel « TUINIBI XUMHYECKHX peaKUMiD).

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00Pa3yIOIIUXCsI BEIIECTB) U MPU3HAKOB
XUMUYeCKHnX peakiuid. CocTaBlieHne YpaBHEHUN PEaKIIUid COSAMHEHUS, PA3IOKEHHU S, 3aMEIIICHMUSI,
oOMeHa, B T.4. peakiuii TOPeHUsI, OKUCIICHU-BOCCTaHOBNeHNI. CocTaBIeHNE U ypaBHUBAHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUi METOAOM DJIEKTPOHHOTO OanaHca. PacueTHble 3aaun Ha

YueOuuk ctp.57, map. 7, ymp. 6

(a).
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HaxXO0XJICHUC OTHOCHUTEIbHOM MOHCKYHHPHOﬁ MacCChl, OIMPCACIICHUC MaccoBOit JOJIN XUMHYCCKHX
3JICMCHTOB B CJIIO’KHOM BCUICCTBE.

18 | CkopocTh XMMHYECKHX peaknuii. XHMHYEeCKoe paBHOBECHE.

CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (DAKTOPOB: MPUPOJIBI PEArHPYIOLINX BEIIECTB,
KOHILIEHTPALMU pearupyrolirx BEeUIeCTB, TEMIIEPATyphl U IJIOLIAIU PEaKIMOHHON TOBEPXHOCTH.
TemutoBbie 3((HEKTH XUMUYECKUX PEAKIUN: IK30- M SHJ0TepMHUUecKre peakiuu. OOpaTuMble peakiuu.
Xumnueckoe paBHoBecre. DaKkTopsbl, BAUSIONME HA COCTOSHUE XUMHUECKOTO PABHOBECHS
(KOHILIEHTpalMsl peareHTOB WM IPOAYKTOB pEeaKlMy, JaBieHue, temneparypa). [Tpunuun Jle HlaTtense.

19 | CkopocTh XUMHYECKHX peaKknuii. XHMHYeCK0oe paBHOBeECHE. Pynsutuc, I'.E. Xumus. basosslit
CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PAKTOPOB: MPUPOJIBI pearnp"yIOLlII/IX BEIIIECTB, Yg’:;:;p;az‘iGﬁdgci( ll;aE rll)ggs:;;; c:er
KOHIIEHTPALMU pearupyroliyx BEeLeCTB, TEMIIEPATyphl U IJIOLIAIU PEaKIIUOHHONW IOBEPXHOCTH. 2025. — 336 c. — ISBN 978-5-09-
TerutoBbie 3PPEKTHI XUMUYESCKUX PEAKIHIA: 3K30- M YHI0TEpMHUUYECKHE peakiuu. OO0paTuMble peakiiny. o) ;ﬁ?fj&(;/g%%%s ara
Xumnueckoe paBHoBecre. DaKkTopsbl, BAUSIONME HA COCTOSHUE XUMHUECKOTO PABHOBECHS obpamenms: 19.09.2025). — Té[m :
(KOHIIEHTpAIMs PeareHTOB WIH MPOAYKTOB PEaKIlny, 1aBiieHue, temieparypa). [Ilpunmun Jle [larense. JIEKTPOHHBIIA.

20 IIpakTyeckoe 3ansaTHe NeS. « Biausinue pasjau4HbIX GaKTOPOB HA CKOPOCTh XMMHYECKOM VYuebnuk ctp.215, map. 40,
peakuum». ymp. 6.
Perienue npakTMKO-OpMEHTUPOBAHHBIX 33aHNUI Ha aHAIU3 (aKTOPOB, BIUSAIOLINX HA H3MEHEHHE
CKOPOCTH XUMHUYECKOH peaknu. 3aBUCHIMOCTh CKOPOCTH XMMUYECKON pPEaKIuy OT MPUCYTCTBUS
KaTaJln3aTropa Ha IpuMepe pa3iokKeHUs NepOoKCHa BOJOPOa ¢ IOMOILIbIO IMOKCH/Ia MapraHia u
Karajassl. Permenue npakTuKo-OpueHTUPOBAHHBIX 3aJaHUM Ha puMeHeHue npuHnuna Jle-Illarense mis
HaXO0JKJICHUS HalpaBJIEHUS CMEIIEHUSI paBHOBECUSI XMMUYECKON peakIuy U aHaJIu3 GakTopoB,
BJIMSFOIIIMX HA CMEIICHUE XUMHUECKOTO PABHOBECHS
21-22 | PacTBOpBI, TEOPHS YTEKTPOJUTHYECKON THCCONMALUHE U HOHHBIH 00MeH. VYuebnuk ctp. 227, nap. 41,
PactBopbl. Buasl pacTBOPOB 1O COEpKAHUIO PACTBOPEHHOIO BemecTBa. PactBopumocts. [lonsATHe 0 ymp. 2.
JMCTIEPCHBIX crcTeMax. ICTHHHBIE M KOJIJIOUIHbBIE pacTBOPhl. MaccoBast 10J1s BelleCTBa B pPacTBOpeE.
[Tonsitue o BomopoaHom nokasarene (pH) pactBopa. Dnekrponutudeckas guccounanus. CUIbHbIE U
cy1abble 3JIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakiiuu noHHOro oOMeHa
23-24 | JlabopaTopHoe 3ansiTue Ne2. «[IpuroroBieHne pacTBOpoB». VYuebuuk ctp. 227, nap. 41,
[TpuroroBneHure pacTBOPOB 3aJJaHHON MAacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA, TPOBEACHNUE pEeaKLnit ymp. 6.
MOHHOT0 00OMEHa, OIPEIENIEHUE CPEIbl PACTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCAIILHOTO MHIMKATOPA
(kucnasi, HeliTpasbHas, [enoyHast). 3aJaHus Ha COCTAaBJICHNE HOHHBIX peakiuii. Pemenne npakTuko-
OpPUEHTHPOBAHHBIX PACUETHBIX 33/IaHUI Ha PaCTBOPHI, HCIIOJIB3YEMbIE B OBITOBOI M TIPOU3BOJICTBEHHOM
JIeSITeTIbHOCTH YeJIOBEeKa
25-26 | JlaGopaTopHoe 3ansiTue Ne3. « Peakuuu ruaponszay. Xumns. 10 knacc. Yrorybnénmbrii

HccnenoBanue cpeibl paCTBOPOB COJIeH, 00pa30BaHHBIX CHIIBHBIMU U CIa0BIMH MPOTOIUTAMH, U X
peaKIyii ¢ pacTBOpaMH IesIoun U kapOoHaTta HaTpusi. COCTaBICHHUE pEeaKIuil THIPOJI3a COJIEH.

ypoBeHb : Yuebnuk / B.B. Epemun, H.E.
Ky3zemenko, B.U. Tepenun [u np.]; mox.
pen. B.B. Jlynun — Mocksa :

26



https://book.ru/book/957973

[poceemienue, 2024. — 448 c. — ISBN
978-5-09-116510-4. — URL:
https://book.ru/book/957970 (nara
obpamenus: 19.09.2025). — Tekcr :
3JIEKTPOHHBIN.

VYuebuuk ctp. 77, map. 11, ymp.

6.

27-28 | JIabopaTopHoe 3ansitue Ned. «McciieioBaHne TUCTIEPCHBIX CHCTEM. Y4eOuuk ctp. 227, map. 41,
Ctpoenue u $hakTopbl YCTOMYMBOCTH JUCTIEPCHBIX cucTeM. CTpoeHue muneiuibl. PaccemBanue cBera npu ymp. 4.
MPOXOXKACHUU CBETOBOTO MTyYKa Yepe3 ONTUIECKH HeOHOPOoAHYIo cpeny (3ddexra Tunmans). 5
[IpuroToBieHre U U3y4EHUE CBOMCTB JUCIIEPCHBIX CUCTEM Pa3HbIX BUJIOB: CYCIIEH3UH, YMYJIbCUH,

KOJUIOUIHOTO pacTBopa. CpaBHEHHE CBOMCTB UCTUHHBIX U KOJUIOMHBIX PACTBOPOB, BHISIBIICHUE
OCHOBHBIX Pa3JIMuMii MEX1Y HUMHU.
Pa3nen 2. Heoprannuyeckasi xumms 24
29-30 Xumus. 11 knace. YrayOnaéHHBII
ypoBeHb : YueOnuk / B.B. Epemun, H.E.
Kysbmenko, A.A. [Ipo3nos, B.B.
MeTaJLIbl. Jlynuna; nox. pen. B.B. JIynun —
o Mockaa : IIpocsemenue, 2024. — 480 c.
Mertamibl. [Tonoxxenne metaiuioB B [leproanueckoil cucTeMe XUMUYECKHX IeMeHTOB. OCOOEHHOCTH 5 —_ISBN 978-5-09-116511-1. — URL:
CTPOCHHUSI DIIEKTPOHHBIX 000104eK aTOMOB MeTauioB. O0mue Gpuznueckue cBoicTBa MeTauioB. CIuiaBbl https://book.ru/book/957972 (nara
METAJIJIOB. DIEKTPOXUMUYECKHH Psijl HAPSKEHUM METaJIOB. o6pamerms: 19.09.2025). — Texer :
3JICKTPOHHBIU.
Yuebnuk ctp. 126, map. 26,
ymp. 7.

31-32 | MeTanJbl. VYuebnuk ctp. 126, nap. 26,
XUMHUYECKUE CBOMCTBA BAKHEUIIINX METAIUIOB (HATPUd, KaJIUH, KaJIbIII, MarHUd, aTFOMAHUAN, ITUHK, 2 ymp. 9.

XpOM, JKeJe30, Meflb) U uX coenHeHni. Oo1ue crnocoOsl nmonydeHus MetamioB. [I[pumeHeHe MeTaIioB
B OBITY U TEXHHUKE.

33-34 | HemeTauibl. Yuebuuk crp. 9, map. 1, ymp. 8.
Hewmerannsl. [Tonoxenne HemeramioB B [leproanyueckoil cucreMe XUMUYECKUX 3sieMeHToB J1.1. 2
MenneneeBa 1 0COOEHHOCTU CTpOeHUsI aTOMOB. Du3NUecKre CBONCTBA HEMETANIOB. AJIIOTPOIHUS
HEMETaJUIOB (Ha MpUMEpPE KUCIopoaa, cepsl, hochopa u yriepoaa).

35-36 | HemeTtauibl. Yuebuuk ctp. 9, map. 1, ymp. 9.
XYMHYEeCKUE CBOWCTBA U MPUMEHEHHE BAKHEUIITUX HEMETAIJIOB (TaJIoTeHOB, Cephl, a30Ta, (hocdopa, 5
yTJIepo/ia U KPeMHHUsI) U UX COCTMHEHUI (OKCUIOB, KHCIOPOACOIEPIKAMNUX KUCIOT, BOJIOPOTHBIX
coenuHeHui). [IpuMeHeHne BaKHENIIINX HEMETAIIIOB M UX COSIMHEHHIA.

37-38 ITosryrogoBasi KOHTpOJIbLHAsA padoTa. 2 YHaeOHMK CTpiog > nap. 1, ynp.

39-40 | XuMuyecKue CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIIECTB. 2
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XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCUIOB, THIPOKCUIOB, KUCIIOT,
coneit u 1p.). 'eHeTnyeckast CBsI3b HEOPTaHUYECKUX BEILIECTB, MPUHAAIEKAIIUX K PA3TUYHBIM KJIaccaM.
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH, BBICIIIUX
OKCHJIOB U THJIPOKCH/JIOB.

IIpakTnyeckoe 3ansitue Ne6. « PU3UKO-XUMHYECKHE CBOMCTBA HEOPraHUYECKUX BelIeCTBY.

Xumusd. 10 knace. YrayOiaéHHBII
ypoBeHb : Yuebnuk / B.B. Epemun, H.E.

41-42 | CoctaBneHue ypaBHEHU XUMHUYECKUX PEAKIHIA C y9aCTHEM MPOCTHIX U CIOKHBIX HEOPTAaHUYECKUX Kysomerko, B, Teperms [ 1p.]: o,
BEIIIECTB: METAJJIOB U HEMETAJIJIOB; OKCHJIOB METAJIJIOB, HEMETAJIIOB U aM()OTEPHBIX IIEMEHTOB; pen. B.B. Jlyrui — Mockea
HEOPraHUYECKUX KUCIOT, OCHOBaHHI U aM(OTEPHBIX THIPOKCUIOB; HEOPTaHMYECKUX COJICH, HPOC];?EI;GSHE;, ffggi&Mg EJ'F?_-ISBN
XapaKkTCPU3YIOLINX UX CBOMCTBA. https://book.ru/book/957970 (nara
Pacuétsl Macchl BelecTBa win 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCEe UIH 00BEMY obpamenns: 19.09.2025). — Teker :
OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEUIECTB, PAacu&Thl Macchl (00BEMA, KOTUYIECTBA BEIIECTBA) DIIEKTPOHHBIH.
IPOYKTOB PEAKIIUH, €CIM OTHO M3 BEIIECTB HMEET MPUMECH. PellieHre MPakTHKO-OPHEHTUPOBAHHBIX Yuebuuk crp. 58, map. 8, ymp.
3a/laHuil Ha CBOMCTBA, COCTAaB, MOIYYEHHE U OE30MaCHOE UCII0Ib30BaHUE BAKHEHIIIMX HEOPTaHUYECKUX 7.

BEIIECTB B OBITY U NPOeCCHOHATBHOM 1€ TEIbHOCTH YeJIOBEKa

43-44 | JlaGopaTopHnoe 3ansitue Ne5. «CBolicTBa METAJJIOB H HEMETAJLIIOBY. VYyeOuuk ctp. 58, map. 8, ymp.
HccnenoBanne GU3NYECKUX U XUMUYECKHX CBOWCTB METAJIOB M HEMETAJUIOB. Pemenue 10.
9KCHEPUMEHTAJIbHBIX 33/1a4 110 CBOMCTBAM XMMUYECKUM CBOWCTBAM METAJIJIOB U HEMETAJLIOB, 110
pacno3HaBaHUIO U MOTYYEHHUIO COEAMHEHUH METAJJIOB U HEMETAJIJIIOB.

45-46 | IIpakTHdeckoe 3aHsaTHE Ne7. «KauecTBeHHbIe XHMHYECKHE PeaKINU, XapaKTepHbIe JJIst VYyeOuuk ctp. 58, map. 8, ymp.
00HApY:KeHHs HEOPTaHMYEeCKUX BelecTB (KATHOHOB U AHHOHOB)». 11.
CocraBneHue ypaBHEHUH peakiuii oOHapyxeHust kKaTuoHOB [-VI rpynmn u aHHOHOB, B T.4. B
MOJIEKYJISIpPHOM U HOHHOM (hopMax. Peakiun oOHapyKeHUsI HEOPTaHUYECKUX BEILIECTB B pealbHBIX
00BEKTaX OKpYXKaroleil cpelibl

47-48 | JlaGopaTopHoe 3ansiTe Ne6. «AHaIUTHYeCKHe peaknu KaTHOHOB I-VI rpymmy. Yuebnuk ctp. 58, map. 8, ymp.
[TpoBeneHue KaueCTBEHHBIX peaKIUil, HCIONb3yeMbIX [l OOHAPYKEHUs KATHOHOB | rpymiel (Kanus, 9.

HaTpus, Maruus, aMmmonus), Il rpynmnsr Ha npumepe 6apus, 11 rpynmnel — cBunua, IV rpynns: —
amomunus, V rpynnsl — xenesa (II u III), VI rpynnsl — Hukens. Onucanue HaOM01aeMbIX SBICHUNA U
COCTABJICHUE XUMUYECKUX PEAKIUH.

49-50 | ITpou3BOACTBO HEOPrAaHNYECKHUX BellecTB. 3HAUYEeHHE U MPUMEHEeHHe B ObITY VYuebnuk ctp. 58, map. 8, ymp.
U HA TMPOU3BO/ICTBE. 8
OO011e mpeacTaBIeHHs O MPOMBIIIUIEHHBIX CIIOCO0aX MONyYeHUs XMMUYECKHX BEIIECTB (Ha MpUMepe
IIPOM3BOJICTBA aMMHaKa, CEpHON KUCIOThI). UepHast u 1BeTHas MeTautyprus. [IpakTuueckoe
IPUMEHEHHE SJIEKTPOJIN3a IS TOTYUEHHS EIOYHBIX, HIeTIOYHO3EMENbHBIX METAJJIOB U aIFOMUHHUSL.

CTekJ10 ¥ CUIMKaTHas MPOMbIIIEHHOCTh. [Ipo6iieMa 0TX0/10B ¥ MOOOYHBIX MPOTYKTOB.
51-52 | IpakTnyeckoe 3ansaTue Ne§. «Heopranuueckasi XuMusi B COBpeMEHHOM MHPe». VYuebnuk ctp. 58, map. 8, ymp.

Pemrenne IMPAKTUKO-OPHUCHTUPOBAHHBIX 33}13HI/II71 0 pOJin HeopFaHquCKOﬁ XUMHHU B Pa3BUTHU

3.
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MEJUIMHBI, CO3/IaHUH HOBBIX MaTepUasoB (B CTPOUTEILCTBE U AP. OTPACISAX MPOMBIIIEHHOCTH ), HOBBIX
MCTOYHUKOB SHEPIUH (AIbTepHATUBHBIE UICTOYHUKHU SHEPTUN) B PEUICHUH MPOOJIEM SKOJIOTHUECKOH,
HHEPTeTUYECKON 1 NMHUIIEBON O€30MaCHOCTH.

Pa3nes 3. TeopeTrnueckue OCHOBbI OPraHMYeCcKO XMMHH.

53-54

Kaaccudukanus, crpoeHue 1 HOMEHKJIATypa OpraHnyeckKnx BellecTB.

[Ipeamet oprannyeckot XUMHUK: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B MTOJIYYCHUH HOBBIX BEIIECTB
1 MarepuasioB. Teopus cTpoeHus: opranndeckux coequuenuii A.M. bytinepoBa, €€ 0CHOBHbIE
10JIO’KEHUSI.

Yueonuk ctp. 90, map. 13, ymp.
2.

55-56

Kuaccndukanus, crpoeHne 1 HOMEHKJIATYPa OPraHMYeCKHX BELeCTB.

CrpykTypHBIE POPMYIIBI OPraHUYECKHX BEIIecTB. ['oMoorus, n3omMepus. XuMHUYeCcKasi CBS3b B
OpPraHMYECKUX COCIUHECHUAX: KPAaTHBIE CBS3H, G- U TT-CBSI3U.

[IpencraBnenue o kinaccuukany opraHu4eckux BemiecTs. HomMeHknarypa opraHM4eckux COeJUHEHUM
(cuctemaTuyeckasl) U TpUBHAIbHbIE HA3BaHUS BaKHEHIINX MPECTaBUTEIIEH KJIACCOB OPraHUYECKUX
BEIIECTB.

Yuebnuk ctp. 90, map. 13, ymp.
4.

57-58

IIpakTuyeckoe 3ansaTue Ne9. «HomeHKIaTypa OpraHu4ecKuX BellecTB.

O3HakoMIIeHHE ¢ 00pa3liaMi OpPraHWMYECKHX BEIIECTB U MaTepHallaMH Ha HX OCHOBE, MOZCITUPOBAHHE
MOJICKYJI OPraHMYECKUX BEIIECTB, HAOIIOJICHNUE M OMIMCAHUE IEMOHCTPAIIHOHHBIX OTBITOB IO
MIPEBPAIICHUIO OPTAHUYCCKUX BEIIECTB IMPU HArpeBaHUU (IJIaBJICHUE, OOYTIIMBAHUE U TOPCHHE).
CocraBieHre MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYII OpTaHHYECKHUX BEIIECTB OTEIbHBIX
KJIACCOB, UCTIOJIB3YS MX HA3BAHMSI [0 CHCTEMAaTHICCKOW U TPUBHATLHOW HOMEHKIIATYpe (ITUJICH,
aleTHIIeH, TIUIepuH, peHoml, popmanbaerus, yKCycHas KHUCIOTa, TIUIKH). PacyeTsl mpocteiimeit
(bopMyITbl OPraHMYECKOW MOJICKYJIBI, HICXOJISl U3 DJIEMEHTHOTO cocTana (B %).

VYyeOuuk ctp. 90, map. 13, ymp.
5.

Pa3nen 4. YrueBonopoasl.
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59-60

IIpeaenbHbIe yriieBoaAopoabl (AJKAHBI).

[TpenensHbIE YrIeBOIOPO/IbI (AJIKAHBI): COCTAB U CTPOEHUE, TOMOJIOTHUECKUH psia. MeTaH u 3TaH:
COCTaB, CTpOEHHE, (pU3NUECKre U XMMUUYECKHE CBOMCTBA (PEeaKIK 3aMEIlleHUsI U TOPEHNUs ), HAXOKICHHE
B IIPUPOJIE, IOJYYEHUE U IPUMEHEHHUE.

VYuebnuk ctp. 147, nap. 24,
ymp. 5.

61-62

IIpeaenbHbIe yriieBogopoabl (AJKAHBI).

[TpenensHbIE YIIeBOIOPOIbI (AJIKAHBI): COCTAB U CTPOEHUE, TOMOJIOTHUECKUH psil. MeTaH U 3TaH:
COCTaB, CTpOEHHE, (PU3NUECKHE U XMMHUECKHE CBOMCTBA (PEaKIMK 3aMEIlIeHUsI U TOPEHNUs ), HAXOKICHHE
B IPUPOJIE, IOJTYYEHUE U TPUMEHEHHE.

VYuebnuk ctp. 147, nap. 24,
ymp. 6.

63-64

AJIKEeHBI.

HemnpenenbHbie yrieBoopo bl (ATKEHBI, aIKaIUEHBI, aTKUHBI).

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHUH Ps. ITUJICH U MIPOMUJICH: COCTaB, CTPOCHHE,
dbuznyecKrue 1 XUMUYECKHE CBOMCTBA (PEaKlliy THIAPUPOBAHUS, TAJIOTCHUPOBAHUS, THAPATAIIHH,
OKHCIICHUS U TTOJIMMEPU3AINH ) TIOydYeHNEe U IPUMEHEHNE.

VYuebnuk ctp. 166, map. 28,
ymp. 8.
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65-66

AJIKeHBI.

HenpenenbHbie yraeBogopoabl (AIKEHBI, aTKaIUCHbI, aIKUHBI).

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUM Psll. DTUJICH U MPOMUJICH: COCTaB, CTPOCHHE,
bu3HYecKre U XUMHUYECKUE CBOMCTBA (PeaKIuy THAPUPOBAHUS, TAIOTCHUPOBAHUS, THAPATAILIUH,
OKHCJICHUS U TTOJIMMEPU3AIiH) OJyYeHUE U IPUMEHEHUE.

VYuebnuk ctp. 147, nap. 24,
ymp. 9.

67-68

AJKaaMeHbl.
Ankanuensl: OyragueH-1,3 1 MetunOyraaueH- 1,3, XMuMHUYECKOe CTPOCHHUE, CBOMCTBA (peaKITus
MOJIMMEPU3AIUH ), IPUMEHEHHE (JJIs1 CHHTE3a IPUPOTHOTO U CUHTETUYECKOr0 Kay4dyKa U PEe3UHBI).

VYuebnuk ctp. 180, map. 31,
ymp. 4.

69-70

AJIKHHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTHU CTPOCHMS, TOMOJIOTHUECKUN Psifl. ATIETHIICH: COCTaB, XUMHUYECKOE
CTpoeHHe, (PU3nYeCKue U XUMUIECKHUE CBOMCTBA (PEaKIMK THAPUPOBAHHUS, TAJIOTCHUPOBAHUS,
TUApPATALMHA TOPEHHUS ), IOTyYEeHUE U TPUMEHEHUE (MCTOYHUK BRICOKOTEMIIEPATYPHOTO TIJIaMEHU IS
CBapKH M PE3KH METAJIOB).

Yuebnuk ctp. 185, map. 33,
ymp. 5.

71-72

ApoMaTHyecKue YrieBoA0OPOoabl (apeHbl).

Apomatuyeckue yrieBoaopoabl (apeHsl). beH30i u Toayos: cocTa, CTpoeHUE, (pU3HUECKUe U
XUMHUYECKHE CBOMCTBA (peaKLMy TaJOreHUPOBAaHUS U HUTPOBAHUS ), IOJYyUEHHE U IPUMEHEHUE.
TokcnYHOCTH apeHOoB (BIMsIHUE O€H30J1a HA OPraHU3M YesoBeKa). ['eHeTrnueckas cBsi3b MEXKAY
YIJI€BOIOPOAAMHU, TPUHAUIEKAIIMMHU K PAa3JIMYHBIM KJIACCAM.

YueOuuk ctp. 197, map. 36,
ymp. 4.

73-74

IIpuponHbie HCTOYHMKH YIJICBOJIOPOI0B.
[TpupoaHbIe HCTOYHHUKH YTIeBOAOPOAOB. [IpupoaHslii ra3 u nomytHeie HedTsaHbIe ra3sl. HedTs 1 e

npoucxoxaeHue. CrocoOsl nepepaboTku He(TU: MeperoHka, KPEKUHT (TEPMUUECKUN, KaTATUTUYECKUT),

nupoau3. [IpoaykTel nepepadoTku HePTH, UX TPUMEHEHNE B IPOMBILIUIEHHOCTH U B ObITY. KamMeHHbII
YToJib ¥ MIPOAYKTHI €0 NMepepaboTKH.

VYuebnuk ctp. 210, map. 39,
ymp. 7.

75-76

Jladoparopnoe 3ansTue Ne7. «CBOMCTBA yIi1€BO0OPOA0B».

TpuBHuanpHas U MEXIyHapOIHAS HOMEHKIIATypa, XUMUYECKHE CBONCTBA, CIIOCOOBI MOTYYCHHUS
yIIeBo10poA0B. MoienupoBaHie MOJIEKY U XUMHUYECKUX IIPEBPAIIEHUH YTIeBOIOPOA0OB (Ha Mpumepe
dTaHa, YTUIIEHA, alleTUJICHA U P.) U TAIOTeHOMPON3BOAHBIX. KauecTBEHHbIE PeaKIMK YTIeBOA0POIOB
pa3IUYHBIX KJ1accoB (0OeciBeUMBaHNE OPOMHOM WIIM MOTHOM BOJIBI, pacTBOpa NIEpMaHTaHaTa Kajus,
B3aMMOJICICTBHE alleTUIIEHa C aMMHAaYHBIM PaCTBOPOM oKkcuja cepedpa (1)), kauecTBeHHOE
oOHapyXeHHe yriepoaa U BOAOPOJa B OPraHNYECKUX BEIIECTBAX.

[Tomyuenue >TUieHa U3 3TaHOJIA B JTAOOPATOPUU M U3yUEHHE er0 (PU3MYECKUX U XUMUYECKIX CBOMCTB.
CocraBiieHHE peaklMii NPUCOEANHEHUS U OKUCIIEHUS HAa IPUMEpE dTUJIeHA. Perenne pacyeTHeIX 3a1a4
C UCIOJIb30BAaHMUEM IIJIOTHOCTH T'a30B MO BOJIOPOJY U BO3AYXY

VYuebnuk ctp. 210, map. 39,
ymp. 6.

Pasznea 5. Kucaoponocoaepxamme oprannyecKkue coe{uHeHusl.
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77-78

IlpenenbHbIe 0AHOATOMHBIE CIIUPTHI.
[TpenenbHbIE 0OTHOATOMHBIE COUPTHI (METAHOJ M 3TAHOJ1): CTPOCHUE, GU3NYECKUE U XUMUYECKHE

VYuebuuk ctp. 233, nap. 43,
ymp. 3.
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CBOMCTBA (peaklUy ¢ aKTUBHBIMHU METaJJIAMHU, TAJIOT€HOBOJIOPOJaMU, TOPEHUE), TPUMEHECHHE.
Bonopoansie cBsi3u MEXKy MOJIEKYJIaMU CIUPTOB. DU3HOJIOTMYECKOE IEUCTBME METaHOJIa M ATaHOJIA Ha
OpraHu3M YeJIOBEKA.

79-80 | MHoOroaTOMHBIE CHUPTHI. YyeOuuk ctp. 247, map. 45,
MHoroaToMHbl€ CIUPTHI (ITUICHIVIMKOIb U TIIMLEPHUH): CTpOeHHE, (PU3NYEeCKHEe U XUMUUYECKUE CBOICTBA ymp. 2.
(B3aMOIEHCTBHE CO HIETOYHBIMU METAIJIAMU, KAUeCTBEHHAsI PEaKLKs HA MHOTOATOMHBIE CITUPTHI).
dusnonoruyeckoe AeHCTBUE Ha OpraHu3M yenoseka. [IpuMeHeHne rauneprHa U STUICHTJIMKOJIS.

81-82 | ®denoJ. YyeOuuk ctp. 257, map. 46,
®enou. CTpoeHne MOJIEKyIbl, (PU3MYeCKHe U XUMUYECKUe CBOMCTBA (heHosa. TOKCUYHOCTH (peHo1a, ero ymp. 6.
¢du3nonornueckoe AeWCTBUE HAa OpraHu3M yenoseka. [Ipumenenue ¢enomna.

83-84 | Anbpaernabl 1 KETOHBI. VYyeOuuk ctp. 266, map. 47,
AnbIeruasl ¥ KeToHbI ((hopManbaern, aneTaibAerul, aleToH): CTPOeHHEe, PU3NIECKUE U XUMUYECKHE ymp. 7.

CBOMCTBA (peaKIMK OKHCICHHS U BOCCTAHOBJICHHUS, KAUECTBEHHbIE PEAKIIUN), IOJyYEHHUE U IPUMEHEHHE.

85-86 | OnxHooCHOBHBIE MpeaeTbHbIe KAPOOHOBbIE KHUCJIOTHI. YueOnuk ctp. 282, map. 49,
OnHOOCHOBHBIE IIpeeNIbHbIE KAPOOHOBBIE KUCIIOTHI (MypaBbHHAsl U YKCYCHAsl KUCJIOTHI): CTPOCHHUE, ymp. 2.
¢uznyecKkue 1 XMMUYECKHe CBOMCTBA (00I1Ke CBOMCTBA KUCIIOT, peaKkus 3TepUPUKALINN), T0OJIYYEHUE U
npruMeHeHue. CTeaprHOBasi U 0JIEMHOBAs! KUCJIOTHI KaK MPEICTaBUTENH BBICIIUX KapOOHOBBIX KUCIIOT.

MBpl1a KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

87-88 | Caoxuble 3pupbl KaK MPOU3BOAHbIE KAPOOHOBBIX KHCJIOT. VYyeOuuk ctp. 298, map. 51,
CrnoxHnble 3(hUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ Maponn3 cinoxxHbix 3¢pupos. XKXupsl. ymp. 4.
I'maponus xupoB. Ilpumenenue xupoB. bronorudeckas posib KHUPOB.

89-90 | YrieBoabl: cocTaB, KjaccH(puKAIHUs YIJIeBOI0B. YueOnuk ctp. 298, map. 51,
YrneBoJbl: cocTaB, KilacCU(pUKaILKs yriieBO10B (MOHO-, IU- U Mosncaxapusl). ['moko3a — mpoctenmmii ymp. 5.
MOHOCaxXapua: 0COOCHHOCTH CTPOSHUS MOJIEKYIIbI, GU3NIECKHE M XUMHUECKUE CBOMCTBA TIIFOKO3BI
(B3aumopeiicTBue ¢ ruapokcuom Meau (1), okucnenre aMmmuayHbIM pacTBOPOM okcuza cepedpa (1),

BOCCTaHOBJICHHE, OPOKEHHUE TITFOKO3B), HAX0XKICHHE B TIPUPO/IC, TPUMEHEHHUE TIIIOKO3bI, OMOJIOrHYecKast
POJIb B XKHU3HENEATEIbHOCTH opranu3ma yenaoseka. @otocunres. PpykTo3a Kak H30Mep IIIIOKO3bI.

91-92 | Aucaxapuasbl. YueOnuk ctp. 298, map. 51,
Jucaxapuabl: caxaposa, MajibTo3a. BoccTaHaBnuBaromye 1 HEBOCCTaHABIIMBAIOIINE AUCAXAPHIBI. ymp. 9.
I'maponns aucaxapunoB. HaxoxeHrne B npupoze U MpuMEeHEHHE.

93-94 | Moaucaxapuabl. VYuyeOuuk ctp. 298, map. 51,
[MTonmcaxapuapl: Kpaxmal, TIIMKOTEH | 1eJTono3a. CTpoeHrue MaKpOMOJIEKYJT Kpaxmalia, TITIHKOTeHa 1 ymp. 2.
1euTr0s1036l. dU3nyecKre CBOMCTBA Kpaxmala U HEeJITI0I03bl. XMMHYECKHe CBOMCTBA Kpaxmara:

THJIPOJIHA3, KAYeCTBEHHAs PEaKIHsl ¢ HOJA0M. XUMHUYECKHE CBOMCTBA IEJITIOIO3bI: THAPOJIH3, MOTyICHHE
3¢upoB 1ew0103bl. [ToHATHE 006 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIM HIENK).
95-96 | IpakTnyeckoe 3anaTHE Nel(). «HoMeHKIaTypa KHCJIOPOI0COAEPKALINX OPraHUYECKUX VYuebuuk ctp. 298, nap. 51,
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COeIMHEeHHUI».

TpuBHuanbHas U MEKIyHapOJHAs HOMEHKJIATypa, XUMUYECKHE CBONCTBA, CIIOCOOBI MOIY4YEeHUS CIIUPTOB
1 (eHOJIOB, KAPOOHOBBIX KUCIIOT U 3(PHPOB, ambACTUAOB U KeTOHOB. COCTaBICHHE CXEM PEAKIUi (B TOM
YHClIe TI0 MPEITI0KEHHBIM [IENOYKaM MPEeBPaLICHHIT ), XapaKTePU3YIOIIUX XUMUYECKIE CBONCTBA
KHCJIOPOJIOCOJIEP KAIIUX OPraHUYECKUX COCTMHEHUM.

ymp. 1.

97-98 | pakTuueckoe 3ansiTue Nell. «Xumuyeckue u (pu3nvecKne CBOMCTBA KHCJIOPOI0COAEPKAIIUX YyeOuuk ctp. 298, map. 51,
OPraHu4YecKuX CoeIMHEeHH . ymp. 3.
[TpoBeneHme, HAOIOICHNE U OMMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHBIC
pPEeaKIMK OJJHOATOMHBIX CITUPTOB (OKUCIEHUE 3TaHoaa okcuaoM Meau (1)), MHOroaToMHBIX CITUPTOB
(B3aumoiericTBre ruiepuna ¢ ruapokcuaoM Meau (1)), anmpaernaos (OKucIeHHe aMMHUAYHBIM
pactBopoMm okcuna cepedpa(l) u ruapoxcunom meau (I1), B3aumoeiictBue kpaxmaia ¢ HOJI0M),

M3YyYEHHE CBOICTB pacCTBOpPA YKCYCHOUM KUCIIOTHI.

[TpakTHYeckoe MpUMEHEHUE STHIICHTIINKOIIA, TIulepruHa, ¢peHomna. [Ipumenenue Gopmanbsaeruna,
aneTalbIeruaa, yKCyCHOU KUCIOThI. PellieHne skcnepuMeHTaIbHBIX 33]1a4 110 U3yYeHHI0 (U3UKO-
XUMHUYECKHX CBOMCTB KHCIOPOIOCOIEPIKAIINX OPTAaHHYECKUX COCAMHCHU.

Paznen 6. A3oTocoaep:kalue OpraHuvyecKre coeTMHeHUsl.

99- AMWHBI: METHJIAMHUH — TIPOCTEUIITUI TTPEJACTABUTENIb AMHUHOB: COCTaB, XUMHUYECKOE CTPOCHHUE, Yuebnuk crp. 302, map. 52,

100 (du3nYecKre 1 XUMHUYECKHE CBOMCTBA, HAXO0XKIEHUE B IPUPOJIE. ymp. 4.

101- | AMHHOKHCIOTHI Kak aM(pOTepHbIe OpraHryeckue coequHeHus. duznueckrue u XUMUYECKUE CBOWCTBA VYyeOunuk ctp. 302, map. 52,

102 AMUHOKUCJIOT (Ha MpUMepe IIMIMHA). bruoorndeckoe 3HaueHNE aMHHOKUCIIOT. [lenTu b, ymp. 3.

103- | benku kak mpupoaAHbIe monuMepsl. [lepBuyuHas, BTOpUYHAS U TPETUYHASI CTPYKTYpa OENKOB. VYyeOuuk ctp. 302, map. 52,

104 XUMHUYECKUE CBOMCTBA OCIKOB: THAPOJIH3, ICHATYpAIlisl, KAUeCTBEHHbBIEC PEAKIIUU Ha OCJIKH. ymp. 2.

105- | MpaxkTuyeckoe 3ansaTue Nel2. «CBoiicTBa a30TOCOAEPKAIIMX OPraHMYECKHX COeTUHEHUID». VYuebnuk ctp. 302, map. 52,

106 ®dusnyecKue U XUMHUECKUE CBOMCTBA aMUHOB (PEAKIIMU C KUCIOTaMU U TOPEHHS) 1 aMHUHOKHUCIIOT (Ha ymp. 1.
npumepe rauiuHa). HabmoaeHne u onrcanne JeMOHCTPAlMOHHBIX OMBITOB: ACHATYpalus OEIKOB MPH
HArpeBaHUH, [IBETHBIC PEAKIIMH OCIIKOB.

Pa3pnen 7. BEICOKOMOJIEKY /IS PHBIE COCAUHEHHS.
107- | CuHre3, aHAIN3 U KJIACCH(PUKAIMS BHICOKOMOJIEKYJIAPHBIX COeTHHEHHUI . YueOuuk ctp. 394, map. 69,
108 OcCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYISIPHBIX COEAMHEHU: MOHOMED, TTOTUMED, CTPYKTYpPHOE ymp. 7.

3BEHO, CTENEHb MOJIMMEPU3ALINH, CPEIHSSA MOJIeKYspHas Macca. OCHOBHBIE METO/bI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MTOJIMMEPHU3ALUS U TOJIMKOHICHCAIMSL.

O3zHakoMiieHHe ¢ 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB:
IUIACTMACCHI (TIOMATHIIEH, TOTUIPONUIICH, TOTMBUHUIXJIOPU, TOJTUCTUPOIT); HATYPAJIbHBIA U
CUHTETHUYECKHE KaydyKu (OyTaMeHOBBIN, XJIOPONPEHOBBINA U U30IPEHOBBIN); BOJIOKHA (HaTypajbHbIE
(XJIONOK, IIepCTh, MENK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK03a), CAHTETHUECKHUE (KaIlPOH U
JIaBCaH).
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109-

IIpakTnyeckoe 3ansaTue Nel3. «'eHeTHYecKasi CBA3b MeXKAY KJIACCAMH OPraHUYecKHX

YyeOuuk ctp. 394, map. 69,

110 coeTMHEHHI». ymp. 8.
Pemienue nenouex npeBpamieHuii Ha TEHETUYECKYIO CBSI3b MEKAY KJIacCaMH OpPTraHUYECKUX COSIMHEHHM 5
C COCTaBJICHHEM Ha3BaHHUI OPraHUYEeCKUX COCTMHEHUH 110 TPUBUAIHLHON MIIM MEXAYHAPOIHON
CHUCTEMAaTUYECKOM HOMEHKJIaType. Pelenne pacueTHbIX 3a1a4 110 YPAaBHEHUAM PEAKLUN C y4aCTUEM
OpPraHMYECKUX BEIIECTB.
IIpodeccnonaIbHO OPHEHTHPOBAHHOE COlepPKaHMe (COoePKAHNE TPUKJIATHOTO MOXYJIs)
Paznen 8. Xumusi B ObITY H POU3BOICTBEHHOI 1€ATEIbHOCTH YeJI0BeKA 12
111- | HpaBujaa 3KOJOrHYECKH LEIeCO00PA3HOro MoBeeHUs B ObITY H TPYA0BOIi 1eATeILHOCTH. Xumus. 11 wrace. YrryOnénnbiii
112 [TpaBuia YKOJIOTUYECKH IIEJIECO00Pa3HOTO HOvBeI[eHI/DI B 6331Ty U TPYJIOBOI I[GSITGJILHE)CTI/I B LIEJAX ypo?;;&::ffﬁ:ﬁ.%Eésig:dg{{é.l{']a
COXpaHEHHUSI CBOETO 3/I0POBbS U OKPYXKAIOUIEH MPUPOIHON Cpe/Ibl, OTIACHOCTh BO3/ICUCTBHSI HA KUBBIC Jlyruna; oz, pext. B.B. Jlysnn —
OpPraHU3Mbl OPTaHUYECKHUX BEIIECTB OT/ICIBHBIX KJIACCOB (YIIIEBOIOPOIBI, CITUPTHI, (PEHOIIBI, Mocﬁéﬁngl;gfgf’(g?fgéﬁzf- — SE&(I)_-C'
XJIOPOpPraHu4ecKue MPOU3BOIHbIC, aTbACTHBI U JIp.), IOKa3aTellb IPEAeIbHO JOMyCTUMOM 2 https://book ru/book/957972 (nata
KOHIOCHTpPAIMHU U €T0 UCIIOJIb30BaHUC. obpammenus: 19.09.2025). — Tekcr :
3NEKTPOHHBIN.
VYuebnuk ctp. 371, map. 76,
ymp. 4.
113- | Buooprann4ecKkue COeIHHEHNUsI H X MPHUMEHEHHE. Xumus. 11 wrace. Yrryonénnbiii
114 | Buooprannueckue coeuHeHus. IIpuMeneHne n GHoIorndeckas poib yriieBonoB. OKHCIEHHE YTIIEeBOIOB ypoie;:vs:ff{:fx%E(;B%E%EHE
— UCTOYHHK DHEPTHH KUBBIX Opranu3MoB. O0nacTu npuMeHeHus: aMUHOKUCTOT. [IpeBparienus 6enkoB Jlyruna; oz, pext. B.B. Jlysnn —
NUIIY B opranusme. buonornueckue GpyHkun 6enkoB. bruonornueckue pyHkuun sxupos. Poib Mocggﬁngggfgig?ﬁgéﬁzf- — Jg(l)__Q
OpPraHMYeCcKOl XMMHHU B PELIEHNU Mpo0IeM MHUIEBOH Oe30MacHOCTH. 2 https://book ru/book/957972 (xata
HyxnenHnoBbie KUCTOTHI: cocTaB U cTpoeHue. CtpoeHne HykineoTu10B. CocTaB HYKJIEHHOBBIX KUCIIOT obpamenns: 19.09.2025). — Tekcr
(IHK, PHK). Ponb HyK/I€HHOBBIX KUCIIOT B )KU3HEAEATEIILHOCTH OPraHU3MOB. SMEKTPOHHIIL.
VYuebnuk ctp. 380, nap. 77,
ymp. 3.
115- | Ipou3BoACTBO M MPUMEHEHHE OPTAaHUYECKUX BElIeCTB B MPOMBILIIJIEHHOCTH. VYuebnuk crp. 387, map. 78,
116 [TpousBoacTBO MeTaHoa, nepepadboTka HePTH. [TonuITHIIEH KaKk KpYITHOTOHHAKHBIM TPOTYKT ymp. 5.
XUMHUYECKOTo Mpou3BoJIcTBa. [IpuMenenue stunena. [Ipon3BoAcTBO U MpUMEHEHNE KayyyKa U Pe3UHBI.
CuHTeTHYeCKHE U HCKYCCTBEHHBIC BOJIOKHA, X CTPOCHUE, CBOMCTBA. [IpakTHuecKoe UCTIONb30BaHNe 2
BOJIOKOH. CHHTETHYECKHUE MIICHKH: U30JISILIUs TS IPOBOIOB, MEMOpaHBI /111 OIPECHEHUS BOJIBI,
3alIMTHBIC TUICHKH JIJISl aBTOMOOWIIEH, TUTACTBIPH, XUPYPTHUECKUE TMOBs3KH. HOBBIE TEXHOIOTHT
JAJIbHEHMIIIEr0 COBEPIIEHCTBOBAHUS OJIMMEPHBIX MaTEpPHAaJIOB.
117- | XuMHu4ecKkue TeXHOJOTHU B MOBCETHEBHOW U MPO(ecCHOHAILHOM /IesITeJILHOCTH YeJIOBeKa. VYueOuuk ctp. 397, map. 79,
118 Ponp xumun B o0ecriedeHur IKOJIOTHIECKOM, SHEPTETHIECKON M MHUIIEBON 0€3011aCHOCTH, Pa3BUTHHN 2 ymp. 5.

MCIUIUHBI, CO3JAHUH HOBBIX MATCPHAJIOB (B 3aBUCUMOCTH OT BHJA HpO(l)CCCHOHaHLHOﬁ HCHTCHLHOCTI/I),
HOBBIX HCTOYHHKOB OHCPIUU (aJ'II)TepHaTI/IBHBIe HCTOYHUKH BHepFI/II/I). IlousTue o HAaYYHBIX METOJaX
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MO3HAHUS BEILECTB U XUMUUECKUX peakiuid. [IpeacraBienns o6 o0muUX HAYYHBIX TPUHITUIAX
MPOMBIIIJICHHOTO MOJTYYEHHS BAXKHEHUIITNX BEIIECTB (Ha MPUMepax MpOU3BOJCTBa aMMHAaKa, CepPHOU
KHCJIOTBI, METAHOJIA).

YenoBek B MHUpE BEIIECTB, MATEPHATIOB U XMMUYECKHUX PEAKIIHIA: XUMHUSI U 3J0POBbE UEIOBEKA: MPaBUIIa
0€30I1aCHOT0 MCII0JIb30BaHMS JIEKAPCTBEHHBIX MPENapaToB, OBITOBONH XMMHUH B TOBCETHEBHOMN JKU3HHU.
BeITOBasi XuMHUECKasi IpaMOTHOCTb.

119-
120

IIprmMeHeHne XUMHYECKHX BelIECTB U TEXHOJIOTHIA ¢ ydyeToM Oyayuei npodgeccunoHaIbHOI
NAesATeJIbHOCTH.

Pemenue keiic-3a/1a4 o TemMam: MULIEBbIE TPOAYKTHI, OCHOBBI PAllMOHATIBHOTO MTUTAHMS, BayKHEHIIINE
CTPOUTEIIbHBIE U KOHCTPYKIIMOHHbIE MaT€PHAIIbI, CEIbCKOX03IiCTBEHHOE ITPOU3BOJICTBO, KPACKH,
CTCKJIO, KCPpaMHKa, MaTCpHraJIbl JJI1 3JICKTPOHUKH, HAHOMATCPHAJIbl, TCKCTHJIbHBIC BOJIOKHA, UCTOYHUKHU
SHEPruu, OpraHuvYecKre U MUHEpalibHbIe Y100peHus, JIEKapCTBEHHbIE U KOCMETUYECKUE TIperaparsl,
ObITOBas XUMUs, MaTCPpUaJibl U3 HCKYCCTBCHHBIX 1 CUHTCTHUYCCKHUX BOJIOKOH.

Yuebnuk ctp. 408, map. 80,
ymp. 4.

121-
122

IIpencrasiienue pe3yJibTaTOB pelIeHUs Keiic-3a1a4.
3amura: [lpeacraBieHne pe3yibTaToB pelleHus Keic-3a1au B opMe MUHU-I0KIaja (A0IyCKaeTCs
HCTIOJIb30BaHUE IPaUIECKUX U MTPE3CHTAIIMOHHBIX MAaTEPHAJIOB).

YueOuuk crp. 408, map. 80,
ymp. 5.

Pazngen 9. UccienoBanue 1 XuMUYeCKUl aHAIN3 00beKTOB OMochepbl U TEXHOCPeEPDI.
Pa3nen 9.1. UccienoBanue 1 XMMHYECKHI aHAJIN3 00beKTOB OHOchephbl.
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123-
124

XuMHYEeCKH aHAJIU3 MPOO BOJbI.

Knaccudukanus npo6 BOJBI IO BHIY U HA3HAYCHHIO, HCXOJIS U3 €€ XUMHUYECKOTO COCTaBA.
OpranonenTu4eckre CBOMNCTBA (3amax, Ipo3pauHOCTbh, IBETHOCTh, MyTHOCTh) BOJIbl. KHCIOTHOCTD U
IISJIOYHOCTH BOIBI. pH cpezu,l U METOJBI €€ onpez[eneHm{. >KGCTKOCTI> BOAbI 1 METOAbI €€ onpez[eneHm{.
CyluiHocTh METOJ1a TATPOBAHMSL.

BI/II[BI JKECTKOCTHU BOAbI (BpeMeHHaﬂ u HOCTO?[HHaSI). >KGCTKOCTI> BOJbBI KaK HpI/ILII/IHa BBIIIAACHHUS OCAAKOB
WM 00pa30BaHUs COJIEOTIOKEHUH, UMEIOIUX MECTO B OBITY U Ha TIPOU3BOJICTBE.

COCTaB COJ'IGI\/JI, BBI3BIBAKOIIINX KECTKOCTH BOJBI. XI/IMI/ILIGCKI/IG HpOIIGCCBI, yCTpaHSIIOHH/Ie KECTKOCTb
BOJIbl. Y PaBHEHUS XUMUYECKUX PEAKLINN, HJUTFOCTPUPYIOLIUX MPOLECCHI, MPOUCXOIALINE TIPU
yCTpaHCHI/II/I JKECTKOCTHU. YCTpaHeHI/IC BpeMeHHOﬁ JKECTKOCTHU 6BITOBBIMI/I U XUMHYCCKNMHN CHOCO6aMI/I.
CniocoObl ycTpaHEHUS TOCTOSIHHON KECTKOCTH.

Yuebnuk ctp. 408, map. 80,
ymp. 6.

125-
126

Konuenrpanusi pacTBopos.

Crioco0b! BeIpaXKeHHS KOHIICHTPALMU PACTBOPOB: MaccoBast OISl pACTBOPEHHOT'O BEIECTBA, MOJIIpHAs U
MOJIsITIbHAs KOHIIEHTpaluu. TUTp pactBopa. Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX
3a/laHuil Ha pacyeT KOHIEHTPALUI 3arpsA3HSIONIMX BEIIECTB U X CPABHEHHE C NIPEJIEIBHO
nonyctuMbiMu KoHIIeHTpanusamu (I1IJ1K)

YueOnuk ctp. 408, map. 80,
ymp. 7.

127-
128

XHMHYECKHI KOHTPOJIb KAa4eCTBa MPOIYKTOB NUTAHHS.
KauecTBeHHBIN XMMHUYECKHUH COCTAaB MPOJIYKTOB nuTaHus. BemecTsa, Ganbcuduumpyronime npoayKThl

VYyeOnuk ctp. 408, map. 80,
ymp. 8.
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IMUTaHWUA, U BCUICCTBA, 3arpA3HAIOIINC ITPOAYKTHI TUTAHU. OnpeneneHHe 3arpA3HAOINX XUMHUYCCKUX
BCIICCTB B IPOAYKTAX IMUTAHUA, OIIPCACICHNEC BEIICCTB, HC 3ajABJICHHLIX B COCTABC NIPOAYKTOB ITUTAHW.

129- | JladopaTopHoe 3ansTHe Ne8. «O0HapyKeHHe HUTPATOB B NMPOAYKTaxX NuTaHus». Mccnenosanue VYuebnuk ctp. 415, map. 81,
130 MaTepHaJIOB MOJYKOJIMYECTBEHHBIM METOAOM ONPEENICHHsI HUTPATOB C UCIIOIb30BaHUEM 2 ymp. 3.
nQeHnIaMrHa (KOPHETUIOAbI OBOIIEH, JIUCThSI M KOYEPBIKKA KaITyCThI, TUIOABI PPYKTOB). AHAIIN3
YPOBHSI 3arpsA3HEHUs] HUTPATaMH 110 HHTEHCHUBHOCTH OKPAIIMBAHUS POIYKTOB PEAKLIMH.
131- | XumMnueckuii aHAIU3 P00 MOYBHI. Yuebnuk ctp. 415, map. 81,
132 Knaccudukanus mous 1o BUy U HA3HAYEHUIO, HCXOJIS U3 XMMHYECKOTo coctaBa. Mnentuduxarms ymp. 4.
1POOBI IOYBHI 10 €€ XUMUYECKOMY COCTaBY, OITMCAHUE BOZMOXKHOCTEH ee mpuMeHeHus. TpeOoBaHus K
Ka4eCTBY MMOYBBI PA3IMYHOr0 Ha3HaYeHHus. Onrcanne 0COOCHHOCTEH HCIIOIb30BaHMS [TOYB B 9
3aBUCUMOCTH OT THUIIOB, CIIOCOOBI YJTYYIIICHHs KAUYeCTBA TIOYB B 3aBUCHMOCTH OT Ha3HAUCHHUS.
OO6nacT KCTIONB30BAHUS OPTAHUYECKUX YIOOPEHU B 3aBUCHUMOCTH OT KaU€CTBEHHOT'O COCTaBa.
Onucanue OpraHMYeCKUX yI00peHUi U X TPUMEHEHUE B 3aBUCHMOCTH OT COCTaBa MOYBBI U €€
Pa3HOBHHOCTH.
133- | HccaenoBanne 00beKTOB OHOC(heEpbI. VYyeOuuk ctp. 415, map. 81,
134 Y4eOHO-HcCae10BaTebCKI MPOSKT B 00JI1aCTH MCCIe0BaHus 00beKTOB Oruochepsl. O630p Tem ymp. 5.
y4eOHO-HUCCIIeIOBATEIbCKUX MPOSKTOB. AJITOPUTM BBIITOJIHEHUS 1poekTa. OnpeaesieHue mpooieMbl 2
uccleIoBaHust. MeToIbl MOKCKa, aHaIu3a 1 00padoTKH HHPOPMALIUHU O TIPOEKTE B Pa3IHUHBIX
UCTOYHUKAX
135- | [IpeacraBieHune pe3yabTaTOB BHINOJTHEHUS Y4€OHO-HCCI€I0BATEILCKHX MPOEKTOB. VYuebnuk ctp. 415, nap. 81,
136 3amuTa npoekra: [IpencraBieHue pe3ynbTaToB BHIIOIHEHHS Y9eOHO-UCCIIEI0BATEILCKUX TIPOSKTOB 2 ymp. 6.
(BBICTYIIJIEHHUE C MTPE3EHTAINEN).
137-
138 Hrorosast KOHTpoOJIbHAsI padoTa. 2
IIpomexyTo4Hasi aTTeCTANMSA 0 00pa30BaTEJbLHOM NPOorpaMMe B (popMe IK3aMeHa. 6
Bcero: 138
Bo B3anMOIENHCTBHH C IPENIOAABATEIEM 138
Koncynbranuu 0
Teoperndeckoe oOydeHne 100
ITpakTHyeckue 3aHsTHs 3a KypC 22
JlaGopaTopHble 3aHIATHS 32 KypC 16
KoHTtposbHbIe paboThI 3a Kype 64
CP 3a kypc 0
DK3aMeH 6

YpoBeHb 0CBOEHUSI TaAHHOI Y4eOHO# JUCHUNIMHBI PENO0Jaraer 1no oTAeJbLHbBIM TeEMaM Kypca pacnpejaejieHue YpoBHsi ocBoeHus ot 1 1o 3.
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Jl1sl XapaKTepUCTUKU YPOBHSI OCBOEHHS y4eOHOr0 MaTepualla UCIOJIb3YOTCS CIeyole 0003HaueHus:

1 — o3HaKOMUTENBHBIN (BOCTIpOM3BEIeHNE HH(OPMALINY, Y3HABaHHE (paclo3HaBaHUE), OObSICHEHHE paHee U3YUYECHHBIX 00BEKTOB, CBOMCTB U T.IL.);
2 — penpoayKTUBHBIN (BBIIIOJHEHHUE AEATEIBHOCTH 110 00pa3ily, MHCTPYKLIUU WU IO/ PYKOBOJCTBOM);

3 — MPOAYKTUBHBIN (CAMOCTOATENBHOE IIJIAHWPOBAHHUE U BBIITOJHEHHUE ACATEIBHOCTH, pEIIeHUE MTPOOIEMHBIX 3a/1a4).
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3. YCJIOBUSI PEAJIM3AIINU YYEBHOM JJUCIIUTIIMHBI
3.1. TpeGoBaHus K MUHUMAJIBHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecrevyeHUu o

Peanuzamus yueOHOM TUCHMUIUIMHBI TpeOyeT HATMUKS y4eOHOTo KaOMHEeTa XUMHUH W/ WA Y4eOHOM

XUMHYECKOH JIabopaTOpHH.

O6opynoBanue ydeOHOT0 KaOMHETa!
1.Ctoin yuurens - 1 mr.

2.Ctyn yuurens - 1 mr.

3.1kad kHUKHBIHA - 1 mIT.

4.Ikad rapaepoOHsIif - 1 mT.

5.Cton yueHnueckuit - 16 mir.

6.CTyn ydeHH4eCcKuit - 32 miT.

7. locka kiaccHas - 1 miT.

8. KomnbroTepHbIii cTOIM - 2 IT.

9. Komnerotep - 1 wr.

10.Ctenp - 27 mr.

11.Cryn nomymsrkui - 3 mr.

12.1lIxad BBHITSHKHOM - 1 1T,

13.11Ixad geThIpeXCeKIMOHHBIH - | mIT.
14.1lIkad mMeTannnyeckuil moJ BBITSKKY - | mT.
15.Ceiid - 1 mr.

16.11Ikxad mis XxpaHeHUs PEaKTUBOB - 4 IIIT.
17.lIkad merammmdeckuit - 1 mr.

JlaboparopHoe 000pyTOBaHUE 1O XHUMHH:

- anmapar Juisd AMCTUIUISAIMY BOAbI — 1 1mT.

- Habop apeoMeTpoB — | KOMIIJIEKT.

- OaHg KOMOMHUpPOBaHHas 1abopaTtopHas — 1 miT.
- BEChI TEXHUYECKHE C pa3HOBeCaMH — | 1mT.

- BEChl aHAJIMTMUYECKHUE C pa3HOBECaMU - | mIT.

- BECBI JIEKTPOHHBIE yueOHbIE 0 2 KT — 11mT.

- TUrpoMeTp (rcuxpomerp) — 1 mrT.

- KoJIopuMeTp-HedenoMeTp GoTodaeKTpuuecKuid — 11mT.
- KOJIOHKa aficopOIMoHHast — 1mir.

- MArHATHAs Melanka — | mr.

- Harpesareib Juid IpoOoupok — 1 mT.

- pH- metp MummuBoET™METp — 1 IIT.

- IeYb TUrenbHas — | mr.

- CIUPTOBKA — | KOMILIEKT.

- CTOJIMK MOABEMHO-TIOBOPOTHBIN C 2-MsI IIIOCKOCTSMU —
1 mrr.

- YCTAHOBKA U1 TATPOBAHUSA — | KOMIUIEKT.

- LeHTpU]yra 1eMOHCTpallMOHHas — | mIT.

- mKad CymwIbHbIA — 1 mT.

- DJIEKTPOIUINTKA JaboparopHas — 1 miT.
[Tocypna:

- OIOKCBHI — KOMILJIEKT.

- OropeTka mpsiMasi ¢ KpaHOM HJIM OJIMBOM
BMECTHMOCTBIO 10 Mi1, 25 MII — KOMIIJIEKT.

- BOpOHKa J1a00paTOpHast — KOMIUIEKT.

- K0s10a KOHUYeCcKasi pa3HOM eMKOCTH — KOMIUIEKT.
- Kos10a MepHasi pa3HOi eMKOCTH — KOMIUIEKT.
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- KpYXKHU (GaphopoBbIe — KOMITIEKT.

- MaJIOYKU CTEKJISTHHBIE — KOMILJICKT.

- [IUIIETKA IJ1a3Has — KOMILIEKT.

- nuneTka (Mopa) ¢ 0JJHOM METKOM pa3HON BMECTUMOCTBIO — KOMILJIEKT.
- [IUIIETKA C ACJICHUSMHU Pa3HON BMECTUMOCTBIO — KOMILJIEKT.

- IPOOUPKHU — KOMILIEKT.

- CTaKaHbl XUMUYECKUE PA3HON EMKOCTU — KOMILJIEKT.

- CTeKJIa MPEMETHbBIE — KOMILICKT.

- CTEeKJIa IPEAMETHBIE C YIIIyOJICeHHEM IS KalleJIbHOTO aHAJIN3a — KOMILIEKT.
- CTYIIKA U MEeCTUK — KOMILJIEKT.

- TUTIH (papPopoBbIE — KOMIUIEKT.

- UAJIMHAPBI MEPHBIE — KOMILICKT.

- JalKa BeIapuTeNbHas — | mT.
BcnomoratenbHble MaTepHabl:

- 0aHKa C MPUTEPTOM MPOOKON — KOMILJIEKT.

- Oymara QuIbTpOBalibHAS — KOMILJIEKT.

- BaTa TUrPOCKONNYECKasi — KOMIUIEKT.

- TpyIIa pe3nHOBasl 1151 MUKPOOIOPETOK U MUMETOK — KOMILIEKT.

- Iep KaTetb A1l MPOOUPOK — KOMILIEKT.

- epILU JJI1 MOMKH KOJIO ¥ MPOOUPOK — KOMILIIEKT.

- KarcynaTropka — KOMIUIEKT.

- KapaHJally 10 CTEKIY — KOMILIEKT.

- KPUCTAJIIN3AaTOP — KOMILJIEKT.

- HOXKHHIIBI — KOMILJIEKT.

- TAJIOYKH TPApUTOBBIE — KOMIUIEKT.

- TpyOKH PE3NHOBBIE COEMHUTENIbHbBIE — KOMIUIEKT.

- LITAaTUB JJAOOPATOPHBIN /JIs 3aKPEIUICHUS MTOCYbl U TPUOOPOB — KOMILIEKT.
- (ratuB puznUeckuii ¢ 2-3) JankamMu — KOMIUIEKT.

- ITaTUB JUJIsl MPOOUPOK — KOMILIEKT.

- IUMIBI TUTETHHBIE — KOMILJIEKT.

- (punpTpbI 6€330JIbHBIE — KOMILJIEKT.

- TpPyOKH CTEKJISIHHbIE — KOMIUIEKT.

- TpYOKHU XJIOpKaJIbLIUEBbIE — KOMIUIEKT.

- CTEeKJIa YaCOBbIE — KOMIIJIEKT.

- SKCHUKATOp - KOMIUIEKT.
XUMHUYECKUE PEeaKTHBBI (KOJMUYECTBO B 3aBUCUMOCTH OT YHCJIa IPYIII, YEIOBEK) — KOMITJIEKT.

TexHuueckue cpencTBa 00yueHus:

- KOMIIBIOTEP C JIMIIEH3NOHHBIM ITPOTPAaMMHBIM 00ecTIeYeHHEM

- MyJIBTUME/UA ITPOEKTOP.

3.2. UndopmanuonHoe odecriedeHne 00yueHust

IlepeueHb peKOMEHIyeMbIX y4eOHBIX U31aHui, THTepHeT-pecypcoB, JONOIHUTENBHOM JTUTEpaTyphl
OcCHOBHBIC HCTOYHUKHU:

1. Pymsuruc, I'.E. Xumus. bazossiit ypoBenb. YueOHuk ig CIIO: Yuebnuk / I'.E. Pymsuruc, @.I'.
®enpaman — Mocksa : [Ipocsemenue, 2024. — 336 c. — TeKCT: AIEKTPOHHBIN.

2. Xumus. 10 knace. YriyOnéunslii ypoBenb: Yueouuk / B.B. Epemun, H.E. Ky3smenko, B.W. Tepenun
[v np.]; mox. pen. B.B. Jlyaun — Mocksa: IIpocemienne, 2024. — 448 c. — ISBN 978-5-09-116510-4.
— URL.: https://book.ru/book/957970 (narta obpamenus: 19.09.2025). — TekcT: 3ICKTPOHHBIH.

3. Xumus. 11 xmacc. Yrmyon€unsnid yposens: YueOnuk / B.B. Epemun, H.E. Ky3pmenko, A.A. JIpo3nos,
B.B. Jlynuna; non. pea. B.B. Jlynun — Mocksa : IIpocBemenue, 2024. — 480 ¢. — ISBN 978-5-09-
116511-1. — URL: https://book.ru/book/957972 (mara obOpamenus: 19.09.2025). — Tekcr

JJIEKTPOHHBIN.
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JlomoJHUTEeIbHbIE HCTOYHUKH:

1. Tabpuensn, O.C. Xumus. 10 knacc. bazosiii yposenb: Yueonuk / O.C. I'abpuensu, U.I'. Octpoymos,
C.A. CnamkoB - Mocksa: IIpocemenue, 2023. - 128 c. - ISBN 978-5-09-107222-8. - URL:
https://book.ru/book/951378 (nata oopamierus: 01.06.2025). - TekcT: 3I€KTPOHHBIIA.

2. T'abpuensa, O.C. Xumus. 11 knacc. bazossiii yposerb: Yueonuk / O.C. I'abpuensu, N.I'. OctpoymoB,
C.A. CmankoB - Mocksa: IIpocsemenne, 2023. - 128 c. - ISBN 978-5-09-103623-7. - URL:
https://book.ru/book/951379 (nata obpammenus: 01.06.2025). -TeKCT: 37€KTPOHHBIHA.

3. Pym3utuc, I'.E. Xumus. ba3oseiii ypoens : Yueonuk / I'.E. Pyasutuc, ®@.I'. ®enpaman - Mockaa:
[Mpoceemenue, 2025. - 336 c. - ISBN 978-5-09-124954-5. - URL.: https://book.ru/book/957973 (nara
obpamenust: 19.09.2025). - Tekct : 37IEKTPOHHBIMN.

HNHTepHeT-pecypcebl:

1. http://www.chem.msu.su/rus/elibrary/ DnexrpoHHast GHOIHOTEKA 10 XUMHH.

2. https://content.edsoo.ru/lab/subject/4/ utepakTuBHBIC BUPTyaJIbHBIC JAOOPATOPHBIC M MIPAKTHYCCKHE
paboThI 110 XUMHH.

3. https://app.edu-assist.me/game-survey-constructor/set/list AccucteHT npernoaBarens.

4. https://www.hij.ru/ HayaHo-monyisipHbIi xKypHaATT «XHUMHUS | KU3HBY.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOM JIJUCIUIIJINHBI.
KoHtpons u olLeHKa pe3ynbTaToB OCBOCHHUS O00Ie00pa3oBaTeNbHON JWCHUILUIMHBI PACKPHIBAIOTCS 4Yepe3 IUCIHUILUTMHAPHBIC PpE3yJbTAThI,
HamnpaBlieHHbIE Ha (OPMUPOBAHUE OOIIMX U MPO(ECCHOHATBHBIX KOMIIETEHIIMM MO pa3fienaM M TeMaM COJEepKaHUs yueOHOro marepuana, a Takxke
OCYIIECTBIISICTCS TPETOAaBaTeNIeM B IpOIecce MPOBENEHHUS MPAKTUYECKUX 3aHATUH M JTAOOpAaTOPHBIX 3aHATHUH, ayAUTOPHBIX CaMOCTOSITEIBHBIX U
KOHTPOJIbHBIX pabOT, TECTUPOBAHHUS, A TAK)KE BBHITIOJHEHUS 00yUYaIONIMMUCS HHIMBUYaJIbHBIX 3aJJaHHM, TPOEKTOB, UCCIIECOBAHU.

Kog
(opmupye
MBIX
KomnereH | dopmbl
PesyabTaThl 00yueHus (TpedGoBaHus K pe3yJibTaTaM 105071 "
00yueHms) OOwmasi/mp | MeToabI OueHka pe3yJbTaTOB 00y4eHUsl
0(ECCHOH | KOHTPOJI
aJbHast |
KOMIIETEH
s
(OK, IIK)
1 2 3 4
JIN4YHOCTHBIE Pe3yJIbTATHI J0JIKHBI OTPAKATH B YACTH: OK 01. Onpoc, IKCNEePTHASA OLEHKA JUYHOCTHBIX Pe3y/1bTaTOB J0JIKHbI
TPYA0BOI0 BOCIIUTAHUSA: Bwibupam | ¢oponma | oTpaxkaTh B YACTH:
— TOTOBHOCTH K  TPYLY, OCO3HaHHE IEHHOCTH | b CNOCOObL | bHAA TPYA0BOr0 BOCIIUTAHUSA:
MacTepcTBa, TPYA0I00HE; pewenus | beceoa, — TOTOBHOCTH K TPYyZly, OCO3HaHHE LIEHHOCTH MacTepPCTBa,
— TOTOBHOCTb K AKTUBHOMU JSSITeIbHOCTHU 3a0au nabopam TPYIOTIOOHE;
TEXHOJIOTUYECKOW W COUHMAIBHON HAIPaBJICHHOCTH, npogeccu | opHvie — TOTOBHOCTH K aKTUBHOU OEATECIbHOCTH
CIOCOOHOCTh ~ MHUIIMUPOBATh,  IUIAHUPOBATb U OHANLHOU | 3aHAMUSA TEXHOJIOTUYECKOM U  COLIMAJIBbHOM HAIPaBJICHHOCTH,
CaMOCTOSITCIIbHO BBIIOJIHATEL TaKyl0 JCATCIbHOCTD; oesimenvh | u CIIOCOOHOCTh WHHUIUHMPOBATH, NJIaHUPOBATh u
— WUHTEepec K pPa3M4HbIM cdepam HpodeccuoHaTbHON ocmu npaxkmu CaMOCTOSITEILHO BBIIIOJIHATH TaKyI0 AESITEIBHOCTD;
NEeATEIbHOCTH, YMEHHUE COBEpIIATh OCO3HAHHBIN | MPUMEHUM | eCKue — HUHTEpec K pas3audHbIM cdepam npodheccuoHaTbHOM
BBIOOp Oynyimiei mpodeccuu W peanu3oBbIBATh | &I6HO K | 3AHAMUA, JIeATeTLHOCTH, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI; pasiuunsl |, Oynyieit npodeccun W peanu3oBbIBATH COOCTBEHHBIE
— TOTOBHOCTP M CIIOCOOHOCTh K OOpa3oBaHHIO W M umocosa ’KM3HEHHbIE TUIAHbI;
caMo00pa30BaHHIO HA IPOTSHKEHUH BCEH JKU3HHU. konmexcm | A — TOTOBHOCTH U CIOCOOHOCTh K OOpa3OBaHUIO U
HEeHHOCTH HAYYHOI'0 MO3HAHUS: am, KOHmMpOZL €aM000pa30BaHUIO Ha MPOTHKCHHH BCEH KHU3HHU.
—  ¢(opMHPOBAHHOCTH MHPOBO33PEHHUS, OK 02. | bnas HEHHOCTH HAYYHOI'0 MO3HAHMS:
COOTBETCTBYIOIEr0 COBPEMEHHOMY YPOBHIO pa3suTus | L1CN016306 pa60ma;. —  ¢(pOPMHPOBAHHOCTH MHPOBO33pEHMUS,
amb 9K3AMEH,

HAayKu U O6IJ.I€CTBCHH01>1 IMPAKTUKH, OCHOBAHHOI'O Ha

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
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IUaliore KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr0 MECTa B MOJIUKYJIBTYPHOM MUDE;
COBEpLICHCTBOBAHUE  S3BIKOBOM M  YUTATEIBCKOM
KyJbTYpbl KaK CpEICTBA B3aUMOJCHCTBHUS MEXKIY
JIFOABMHU U IO3HAHUS MUPA;

OCO3HAaHME IIEHHOCTH  HAy4YHOH  JACATEIHHOCTH,
TOTOBHOCTB OCYILIECTBJISATh MPOEKTHYIO H
HCCIIEIOBATENBCKYIO IESITENbHOCTh MHIUBUAYAIBHO U

B IpyTIIe.

I'paKaAaHCKOIo0 BOCIIUTAHUSA:

TOTOBHOCTb BC€CTH COBMCCTHYIO JCATCIIBHOCTH B
HHTCPCCAX I'paKI1aHCKOIo O6IJ_[CCTBa;

YMCHUC B3aHMOHeﬁCTBOBaTB C conuaJibHbIMH
HHCTUTYTaMU B COOTBCTCTBHU C HX Q)YHKHI/IE[MI/I n
Ha3HAa4YCHUCM.

IKOJOIr'H4€CKOro BOCrIMTaHusA:

c(OpPMUPOBAHHOCTh ~ JKOJOTHYECKOW  KYIBTYPBI,
MNOHUMAaHUE BIUAHHUS  COLUAIBHO-D)KOHOMHUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHOM M COUMAIBLHOU

cpenpl,  OCO3HaHME  IIIOOAIBHOTO  XapakTepa
9KOJIOTMYECKUX MPOOIIeM;
IUIAHUPOBaHME M  OCYILECTBIEHUE JEHCTBUH B

OKpYXKaloIlleW CpeAe Ha OCHOBE 3HAHWUA LEled
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE ACUCTBUN, NMPUHOCSIIUX BpEJX
OKpY>Karolleu cpere;

yMEHHue IIPOTHO3UPOBATH
JKOJIOTUYECKUE  TOCIEIACTBUSA
JEHCTBUMN, TPEAOTBPAIIATh UX;
pacIIMPEHUE OIBITA ACATEIBHOCTH DJKOJOTHYECKOU
HaIpPaBJIEHHOCTH.

HeOJIaronpusITHbIE
peaNpPUHIMAEMBIX

MertanpeamMeTHble pe3yJabTaThl J0JIKHbI 0TPAKATH:
OgByageHne yHMBepPCAJIbHBIMH Y4eOHBIMH
NMO3HABATE/ILHBIMU J1efiCTBUSIMM:

a) 0a30Bble JIOTHYECKHUE IeliCTBUS:

CaMOCTOSITENIbHO (JOPMYJIUPOBATh U aKTyaJIU3UPOBAThH

co8pemeHH
ble
cpeocmea
noucka,
ananuza u
unmepnpe
mayuu
ungopmay
uuu
ungopmay
UOHHbIE
MexHon02
uu ons
8bINOJIHEH
us 3a0ay
npogheccu
OHAIbHOLL
oesmerbH
ocmu;
OK 04.
Dhghexmu
6HO
83aumooeti
Ccmeosamao
u
pabomamo
8
KONIeKMuUg
eu
KoMmawnoe;
OK 07.
Cooeticme
o6amo
coxpameHu
0
OKPYIHCAIO

noo2omo
6Ka
coobujen
uti u
peghepam
08;
peutenue
3a0ay;
6bINOJIHE
Hue
mecmos
bIX
3a0aHULl

HayKd M OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOI'O Ha
IUanore KyinbTyp, CIHOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MECTa B IIOJUKYJIbTYPHOM MHPE;
COBEpIICHCTBOBAHHUE  S3BIKOBOM U  YHUTATEIbCKOM
KyJIbTYpbl KakK CpeACTBa B3aUMOJEHCTBUS MEXAY
JIIOJIbMU U TTO3HAHUSI MUPA;

OCO3HAaHHWE  LIEHHOCTM  HAy4YHOM  JESATEJIbHOCTH,
rOTOBHOCTb OCYIIECTBIIATh IIPOEKTHYIO u
HCCJIEIOBATENbCKYIO JIeATEIbHOCTh UHIUBUAYATbHO U B
rpymrme.

IPa’KAAHCKOI0 BOCIIMTAHUSA:

T'OTOBHOCTB BECTH COBMCCTHYIO JACATCIIBHOCTD B
MHTEepecax TPakIaHCKOTO OOIIECTBa;

YMEHHE  B3aUMOJICHCTBOBaTh  C  COLUAIBHBIMH
UHCTUTYTaMH B COOTBETCTBHHM C HUX QYHKIHAMH U
Ha3HAYCHUCM.

IKOJOIH4e¢CKOro BOCIMTaAaHuA:

c(OpMUPOBAHHOCTH JKOJIOTUYECKOU KYJIbTYpBHI,
IIOHUMAHUE  BIWAHUS  COLHMAIBHO-DKOHOMHUYECKUX
IIPOLIECCOB HAa COCTOSIHUE IPUPOAHON M COLUAIBHON

Cpenbl, OCO3HaHHE r7100aJIBHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIeM;
IJIAHUPOBAaHUE W OCYIIECTBICHHE  JIEUCTBUM B

OKpYXalolllell cpelle Ha OCHOBE nesnen
YCTOWUYMBOI'O pa3BUTHUS YEIIOBEUECTBA;

AKTMBHOE HEINPUATHE JACUCTBUM, NPUHOCAIIUX BpEI
OKPYXaroIeH cpee;

yMeHue IIPOTHO3UPOBATH
DKOJIOTUYECKHE  TOCIEACTBUSA
JIEUCTBUM, IPEJOTBPALLATD UX;
pacUIMpEeHHe ONbITA JIEATEIIBHOCTH  3KOJIOTMYECKOU
HaITpaBJIEHHOCTH.

3HaHUA

HeOJ1aronpusTHbIE
MpEANPUHUMAEMBIX

JKCIEepPTHAsA OLeHKA MeTalpeIMeTHBIX Pe3y1bTATOB
JAOJIKHBI OTPAKATh:

OgnajgeHne yHHMBePCAJIbLHBIMH Y4eOHBIMH
NMO3HABATEJLHbIMU JAefiCTBUAMM:
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pobseMy, paccMaTpUBATh €€ BCECTOPOHHE;

YCTaHABIIMBATh  CYIIECTBEHHBIH  NPHU3HAK WM
OCHOBaHUSl Ui CpaBHEHUS, KIacCH(PUKAIUU U
000011ICHHS;

OINPEAEIIATh LENH IEeATENbHOCTH, 3a/1aBaTh [1apaMeTPhl
Y KPUTEPUU UX JIOCTUKECHUS;

BBISIBJISITH  3aKOHOMEPHOCTH M NPOTUBOpEYUs B
paccMaTpuBaeMbIX SIBICHUSX;

BHOCUTh KOPPEKTHBBI B JESATEIbHOCTb, OLICHHUBATh
COOTBETCTBUE PE3YyJbTATOB IIEJISIM, OLEHUBATH PUCKU
MOCIICACTBH J1eATEIbHOCTH;

pa3BUBAaTh KPEaTUBHOE MBINIJICHUE TMPH PEIICHUU
YKU3HEHHBIX TIPOOIIEM.

0) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBHS:

BIIAJICTh HaBbIKAMU Y4€OHO-UCCIIEIOBATEILCKOU U
MIPOCKTHON JIEATENTbHOCTH, HAaBBIKAMHU Pa3pEIICHUS
npo0Jem;

BBUSIBJIATH ~ NPUYUHHO-CJICICTBEHHBIE  CBSI3M U
aKTyaJIM3UpOBaTh 3a/lady, BBIIBUTATh THUIIOTE3Y €€
pelleHrs, HaXOAUTh apryMEHThI JJIs J0Ka3aTelbCTBa
CBOMX YTBEpPXKICHWH, 3aJaBaTb IapaMeTpPhl W
KPUTEpPUU PELICHHUS;

aHAJIM3UPOBAThH MOJIYYCHHBIE B XOJI€ PEIICHUS 3a/1auu
pe3yabTaThl, KPUTUYECKH OLICHUBATh 170'¢
JIOCTOBEPHOCThH, MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

yMETh TIEPEHOCUTHh 3HAHUS B TIO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH,
YyMETh  HUHTETPUPOBATH  3HAHHUS U3
MpeIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC HJCH, TpeasiaraTh OPUTHHAIbHBIC
MOAXOBI U PEIICHHUS;
CTaBUTh TMPOOIEMBI U
albTEPHATUBHBIE PELICHUSI.

Pa3HbIX

3alayu, JOIYCKAaroIIue

MeTtanpeameTHbie pe3yJbTaThl J0KHBI OTPAKATH:
OgByageHne yHMBepPCAJIBHBIMH Y4eOHBIMH

wetu
cpeovl,
pecypcoco
epediceHu
1o,
npuMeHam
b 3HAHUS
00
U3MeHeHUU
Kaumama,
NPUHYUNBI
bepedicius
020
npou3eoo0c
mea,
aghghexmu
8HO
oelicmeos
amv
upe3sviyall
HbIX
cumyayus
x:
IIK 1.2.
Obecneyu
samow
besonacHy
10
OKpYHCAlo
wyio
cpeoy.

IIK 3.2.
Ilponacan
ouposambw
300po8blil

a) 0a30Bble JIOTHYECKHUE JIeliCTBUS:

CaMOCTOSITENIbHO (DOPMYIHPOBaTh U aKTyaJU3UPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN OpHU3HAK WK
OCHOBaHMS JUIA CpaBHEHHS, KilacCHDUKAIUU |
000011IeHH S

ONPEeACATh LENIH ACATEIbHOCTH, 3aJaBaTh MapaMeTphbl
Y KPUTEPUH UX JTOCTHXKCHUS,
BBISIBJISAITH  3aKOHOMEPHOCTH M
paccMaTpUBaEMBbIX SBJIEHUSAX;
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTb, OIICHUBATh
COOTBETCTBUE PE3YyJbTATOB LEJISAM, OLIEHUBATh PUCKHU
IMOCJICICTBUHN NCATCIBHOCTH;

pa3BUBaTh KPEATUBHOE MBIIUICHUE TPU PEIICHUU
JKU3HEHHBIX TTPOOJIEM.

MMPOTHUBOPCUUA B

0) 0a30BbIE HCCIeN0BaTEIbCKUE 1eHCTBUS:

BJIAJCTh HAaBbIKAMH Y4e€OHO-HCCIICIOBATEIbCKOH U
MIPOCKTHON JICATEIIbHOCTH, HABBIKAMH  pa3pelICHHS
npo0em;

BBISIBIISITh NPUYHHHO-CJIC/ICTBCHHBIC CBSI3U u

aKTyaJu3UpoBaTh 3ajady, BBIABUTaTb THUIIOTE3Y €€
pElIeHNs], HAXOAUTh apryMEHThl JJIs J10Ka3aTelbCTBa
CBOMX YTBEpXKJIEHUH, 3a7aBaTh MapaMeTpbl U KPUTEPUU
peleHus;

aHAJIM3UPOBATh IOJIyUEHHBIE B XOJI€ pEIICHUs 3aJauu
pe3yNbTaThl, KPUTHYECKU OLICHUBATh 1754
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

YMETh TEPEHOCUTH 3HAaHUS B II03HABATEIBHYIO H
MPAaKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

yYMETb MHTETPUPOBaTh 3HAHMS U3 PA3HBIX MPEIMETHBIX
o0JacTei;

BBIIBUTaTh HOBBIE WJEH, IpeniaraTb OpPUTHHAIbHBIE
MOJIXO/Ibl U PELIEHUS;
CTaBUTh  MpPOOJIEMBI U
aJIbTEpHATUBHbBIE PEIICHMUSL.

3aaud,  JOITYCKAroIIne
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NMO3HABATEJIbHBIMH /IEHiCTBUSIMH:

B) pabora ¢ uHgopmanmei:

— BIAJETh HaBBIKAMH TOJY4YeHUs HWHPOpMALUU U3
HUCTOYHUKOB pasHbIX THUIIOB, CaMOCTOSITENILHO
OCYLIECTBJISATh TMOUCK, aHajdu3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETalni0 HH(GOPMAIIUU Pa3IMYHbIX BUAOB U (HOpM
MPE/ICTABIICHHUS;

— co3laBaTh TEKCThl B pPa3IMUHBIX (opmarax C y4yeToM
Ha3HayeHHs: HWHGOpPMAaLMU M LEJIeBOW  ayJIuTOpHH,
BBIOMpAass ONTHUMAIbHYIO (OpMYy TpENCTaBICHUS U
BU3YalIH3alliH;

— OHOCHHUBATH AOCTOBCPHOCTL, JICTUTUMHOCTD I/IH(i)OpMaHI/II/I,
€C COOTBCTCTBHUC IIPAaBOBBIM W MOPAJIbHO-3TUYCCKUM

HOpMawm;

— BJIaACTh HaBbIKaMH paciio3HaBaHUA n 3alIUThI
uHpOopManuy, UH(POPMALTMOHHOM 0e30MmacHOCTH
JUYHOCTH.

MeTanpeamMeTHblie pe3yabTaThl J0JKHbI OTPAXKATh:
OBJaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMHU
JNeliCTBUSIMH:

0) cOBMeCTHasl 1eSITeJIbHOCTD!

— TIOHUMAaTh W HCIOJH30BATh MPEUMYIIECTBA KOMAHIHON U
UHAMBUYaJIbHON paboThI;

— TpUHUMATh 1enu COBMECTHOM NEeSATEIbHOCTH,
OpraHU30BBIBATh M KOOPAMHUPOBATH JECUCTBUS IO €€
JOCTH>KEHHIO: COCTAaBJIATh IUIAH JIEUCTBUH, paclpeaciaTh
pOIM C Y4YEeTOM MHEHUH YYaCTHHKOB OOCYXKIaTh
pe3yabTaThl COBMECTHOM PaOOTHI;

— KOOPAMHUPOBATh M BHIMONHATH PAOOTy B YCIOBHSX
peallbHOTO,  BHUPTyaJbHOTO W  KOMOWHUPOBAHHOTO
B3aMMO/ICUCTBUSI,

— OCYUIECTBJISITh MO3UTUBHOE CTPATErMUECKOE MOBEJICHUE B
pa3IUYHBIX ~ CHUTYyallusX, TMPOSBIATH TBOPYECTBO U
BOOOpakeHUE, OBITh NHUITUATHBHBIM.

OBJajieHHe YHUBEPCAJIbHBIMHI PEryJsiTHBHbIMU

JefiCTBUSIMHU:

obpas
JHCUBHUL.

B) padoTta ¢ nHpopManmei:

— BIAACTh  HABBIKAMHU  TOJYYCHHS  MHPOpPMAIMH U3
HCTOYHUKOB Pa3HbBIX THUIIOB, CaMOCTOSITEJIbHO
OCYIIECTBJISATh  TOWCK, aHalM3, CHCTEMAaTH3allui0 |
WHTEpIpeTAi0 UHGOPMAIIUU PA3IUYHBIX BUIAOB U (OpM
MIPE/ICTABIICHHUS,;

— co3laBaTh TEKCTHl B Pa3IMYHBIX (Qopmarax ¢ y4eToM
Ha3HaYeHUs HHPOPMAINH U TEJIEBON ayTUTOPUH, BEIOHpast
ONTUMATBHYIO (GOPMY IIPEACTABIICHUS i BU3YAIH3allNH;

— OIIGHUBATh JOCTOBEPHOCTD, JICTUTUMHOCTH UH(POPMAITUH, €€
COOTBETCTBHUE MPABOBBIM U MOPAIBHO-3TUYECKUM HOPMaM;

— BIAACTh  HABBIKAMH  pACllO3HABaHUS W 3aIUTHI
uHdopmaruu, nHGOPMAITMOHHONW 0€301TaCHOCTH JIMYHOCTH.

JKcnepTHAs OlleHKA MeTanpeAMeTHbIX pe3yJabTaToOB

JAOJIKHBI OTPAKaATh:

OBjaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU

JelCTBUSIMH:

0) coBMeCTHAas /1eATeJIbHOCTD.

— TOHUMAaTh M HUCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W
UHAMBHUIYaIbHON paboTHI;

— TpPUHUMATH enu COBMECTHOM NeSITeTbHOCTH,
OpraHU30BBIBATh W KOOPJIWHUPOBATH JIEUCTBHS 10 €€
JOCTH>KEHHIO: COCTaBJIATh IUJIaH JAEUCTBUH, pacIpenessTh
poJii ¢ y4eTOM MHEHHM YJaCTHHUKOB  OOCYXIaTh
pe3yIbTaThl COBMECTHON PaOOTHI;

— KOOPJWHHUPOBATH M BBINOJHATH pPabOTy B  YCIOBHUSX
peaqpbHOTO,  BUPTYaJIbHOTO W KOMOMHHPOBAHHOTO
B3aUMOJICUCTBUS;

— OCYHIECTBJISITh TO3UTUBHOE CTPATETHMUYECKOE IOBEJICHHUE B
pa3IMYHBIX  CHUTyalUsAX, MPOSBISATh TBOPYECTBO U
BOOOpakeHne, ObITh MHUITMATHBHBIM.

OBiaieHHe YHUBEPCAJIbLHBIMH PeryJsiTHBHbIMU

NefiCTBUAMU:

r) NPUHATHE ce0s M APYTUX JI0JeH:

— TpPUHUMATh MOTHBBI W apryMEHTHl JPYTUX JIIOJAEH TIpH
aHaAJIN3€ PE3YJIHTATOB JIEATEILHOCTH;
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r) NPpUHATHE ce0s M APYTUX JI0Jei:

— TMpPUHUMATh MOTHUBBI M apryMEHTHl JPYrHX JIOAeH mpu
aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

— TMpuU3HaBaTh CBOE IMPaBO M MpaBO JPYTrUx JOJeH Ha
OIIINOKH;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C TMO3UIUH JPYTOro

YeloBeKa.

MeTtanpeamMeTHbIe pe3yJbTaThl JOJIAKHBI 0TPAKATH:

OBJ1aieHHe YHUBEPCAJIbHBIMH YUeOHBIMU

NMO3HABATE/IbHBIMH J1efiCTBUSIMM

B) pabora ¢ ungopmanmei:

— HCHOJb30BaTh CpeacTBa MH(}OpPMaLMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOTUI B pelieHnn
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPraHU3allMOHHBIX
3a7a4 ¢ coOmoeHHeM  TpeOOBaHU  3PrOHOMMKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
IPABOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOU
0€30MacHOCTH.

IIpenmerHble pe3yabTaThl:

IIP6 01. chopMUpPOBAaHHOCTH MPEACTABICHUN: O XUMHYECKOM

COCTaBJISIIOLICH €CTeCTBEHHOHAYYHOM KapTUHBI MHpa, pPOJIU

XMMUU B TO3HAHUM SIBICHUH NPHUPOJbI, B (OPMHPOBAHUU

MBIIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (YHKIUOHAIbHOU

IPaMOTHOCTH, HEOOXOJUMOHN Ml pelIeHHs MPaKTHYECKUX

3aJ1a4 ¥ SKOJIOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHUSI K CBOEMY

3JI0pPOBBIO U IPUPOJIHOM CpENE;

ITP6 02. BrageHre CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpas

BKJIFOYAET: OCHOBOIIOJIATAIOUIME TOHATHS  (XUMHUYECKUI

9JIEMEHT, aToM, 3JIeKTPOHHas oOojouka aroma, s-, p-, d-

SNIEKTPOHHBIE ~ OpOMTaNM  aToMOB,  HOH,  MOJIEKYIa,

BaJICHTHOCTb, AJIEKTPOOTPULIATENIbHOCTh, CTETIEHb OKUCIICHHUS,

XUMHMUYECKas CBS3b, MOJIb, MOJISIpDHAs Macca, MOJISIPHBIN

o0beM, yIIEpOAHBIH CKeneT, (YHKIMOHAJIbHAsl TpYyIIa,

pajMKal, W30MEpHs, H30MEpPbI, TOMOJOIMYECKUN psf,

TOMOJIOTH, YIJIEBOIOPOIbI, KHUCIOPOI- M a30TCoJeprKalline

CO€IMHEHUs], OMOJIOIMYECKH aKTHBHBIE BellecTBa (YIJIEBOJbI,

— TMpHU3HaBaTh CBOE IMPaBO M NPaBO JpPYrux Jojed Ha
OIINOKU;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIHH JPYTroro

4eJI0BEKa.

JKCIepTHAs OLeHKA MeTANpeIMeTHBIX Pe3yibTaToB

JAOJIZKHBI OTPAkKATh:

OgJaieHre YHUBEPCAJIbHBIMH Y4eOHbIMHU

MO3HABATE/IbHBIMH 1eiiCTBUSIMH:

B) padorta ¢ nHdopManmeii:

— HCHOJb30BaTh cpeacTBa MH(POPMALMOHHBIX u
KOMMYHHMKaIIMOHHBIX TEXHOJIOTH B peLeHnu
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPTaHMU3aIMOHHBIX
3aa4 ¢ coOIroeHueM TpeOOBaHUM 3PrOHOMUKHU, TEXHUKU
0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHus1, PABOBBIX U
THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30IacHOCTH.

OkcnepmHuas oyenka NPeAMETHBIX pe3y/JIbTaToB:

ITP6 01. chopMUPOBAHHOCTH MPEACTABICHUN: O XUMUYECCKOU
COCTaBJIAIOLICH €CTEeCTBEHHOHAyYHONH KapTUHBI MHpa, pPOJIU
XMMUAU B TIO3HAHWW SIBICHUH MPHUPOIBI, B (HOPMUPOBAHHU
MBIIUIEHUS] M KYJAbTYPHl JIMYHOCTH, €€ (DYyHKIIMOHAJIbHOU
IrPaMOTHOCTH, HEOOXOAMUMON JUIsl pElIeHUs MPaKTHYECKUX
3aJjad4 M HKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cpenie;

ITP6 02. BnaneHMe CUCTEMOM XMMMYECKHMX 3HAHHWM, KOTOpas
BKJIIOYAET:  OCHOBONOJArarolue MOHATHS  (XMUMHYECKUN
9JIEMEHT, aToOM, OJJIEKTpOHHAas o00ojouka aroma, s-, P-, d-
ANIEKTPOHHBIE OPOUTAIN aTOMOB, MOH, MOJIEKYJa, BAJIEGHTHOCTb,
AIIEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCIEHMS, XUMHUYECKas
CBSI3b, MOJIb, MOJIIPHAsi Macca, MOJISIpHBI 00bEM, YIIIEpOIHBIN
ckener, (yHKUMOHANbHAs TpyIa, pagukaig, H30MepHs,
M30MEpBI, TOMOJIOTMYECKUN PpsZl, TOMOJIOTH, YIJIEBOJOPOJBI,
KHCIIOPOJ- U a30TCOJEpIKalllie COEeIMHEHUs, OUOIIOTUYECKU
aKTHBHbIE BellecTBa (YIVIEBOIBI, JKUPBI, OENKH), MOHOMEp,
MOJIUMEpP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYIISPHBIE
COEJMHEHUs, KpPHUCTAIMUECKass peleTka, THUIbl XMMHUYECKUX
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KHUpBI, OENKH), MOHOMEp, IOJKUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPDHBIE ~ COEIMHEHUs,  KPUCTAIIMYECcKas
pelieTka, THUNBl XHUMHUYECKHUX peakuuid (OKUCIUTEIbHO-
BOCCTAHOBMTEJbHbIE, 5K30- U HHJOTEPMUYECKHE, PEAKLUU
MOHHOTO OOMEHA), pacTBOP, 3JIEKTPOJMTHI, HEIIEKTPOIUTHL,
ANEKTPOJINTHYECKAS Jcconuanus, OKHCIIUTEIb,
BOCCTaHOBMTEID, CKOPOCTb XUMHYECKOM peakuuu,
XMMHUYECKOE pPABHOBECUE), TEOPUU U 3aKOHbI (Teopus
XMMHUYECKOTO CTPOEHUS OpraHumdyeckux Bemiects A.M.
bytnepoBa, Teopus AIEKTPOIUTHYECKOM  AMCCOLUALMH,
nepuonuyeckuil 3akod .M. MenzeneeBa, 3aKkOH COXpaHEHUs
Macchbl), 3aKOHOMEpPHOCTH, CHUMBOJMYECKUH SA3BIK XUMHH,
(akToNOTUYECKHEe  CBEACHUS O  CBOMCTBAaX, COCTaBe,
MOJYy4eHUH U 0Oe30IaCHOM HCIOJIb30BAaHUM BaXKHEHUIIMX
HEOPTraHMYECKUX U OpPraHMYeCKHX BEIIECTB B OBITY U
IIPAKTUYECKON JeSITeIbHOCTH YEJIOBEKa;

ITP6 03. cpopmMrpOBaHHOCTH YMEHUN BBISBISTH XapaKTepPHbIE
IPU3HAKY U B3aMMOCBSI3b M3YyYEHHBIX MOHATUH, NPUMEHSATh
COOTBETCTBYIOIIME IIOHSATHS IPU OIUCAHUM CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BELIECTB U HX
MIPEBPALICHU; BBISBIATH B3aUMOCBS3b XUMUYECKUX 3HAHUI €
MOHATHSIMU " IIPEJICTaBICHUAMHU JIpYyrux
€CTECTBEHHOHAYYHBIX IPEIMETOB;

IIP6 04. cdhopMUPOBAHHOCT, YMEHHI  HCIOIB30BaTh
HAaUMEHOBAHMSI XUMHUYECKHX COECTUHEHHN MEeXIyHapOIHOIO
CO03a TEOPETUYECKON W NMPUKJIAJHOW XUMUU U TPUBUAIbHBIE
Ha3BaHMsI BaXHEMIIMX  BEIIECTB  (STHJIEH, allETHJIEH,
rIuiepud, (QeHos, (GopMalbIeTua, YKCyCHas KHUCIOTa,
IJIMLUWH, YrapHBIM ra3, YIJIEKMCIbIA ra3, aMMMaK, raiieHas
U3BECTh, HErallleHas MW3BECTb, NHUTHEBAas CoJa W IPYTHUX),
COCTaBJIATh (OPMYJIbI HEOPTaHWYECKUX M OpraHMYeCcKHX
BEIIECTB, YPaBHEHUS XUMHYECKHX peakUuil, OOBICHATh HX
CMBICJ; TIOJITBEPXKJIaTh XapaKTepHble XMMHYECKHE CBOMCTBA
BELIECTB COOTBETCTBYIOIIMMH DKCIEPUMEHTAMU U 3aIllUCAIMU
YPAaBHEHNN XUMUYECKHUX PEAKIINN;

IIP6 05. cdopMUpPOBaHHOCTHP YMEHMIl yCTaHABIMBATh

peaKLII/Iﬁ (OKI/ICJII/ITCJIBHO-BOCCTaHOBI/ITGHBHbIC, 9K30- n
SHIOTEPMUYECCKHUE, PEaKIMd HWOHHOrO0 oOMeHa), pacTBOD,
AIIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, AIEKTPOTUTHYCCKAS

JIUCCOLIMAIMSA,  OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakiMu, XHMHUYECKOE pPAaBHOBECHE), TEOPUU U
3aKOHBI (TEOpPUS XHUMHUYECKOTO CTPOEHHUS OpPraHHMYeCKHX
BemiectB  A.M. bBytnepoBa, Teopus 3IEKTPOIUTUYECKON
Jnucconuanuu, nepuonuueckuit 3akon .M. Menneneesa, 3akoH
COXpaHEHUs MaccChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM SI3BIK
XUMHH, (DAKTOJIOTHYECKHE CBEJCHMSI O CBOMCTBAaxX, COCTaBe,
MOJly4eHUH W 0E30MacHOM WCMONB30BAHUHM  BAKHEHIIIHX
HEOPraHMYECKUX U OpPraHWYeCKUX BelIeCTB B OBITY U
MIPAKTUYECKOM IEeSITEIbHOCTH YEJIOBEKa;

ITP6 03. chopMuUpOBaHHOCTh YMEHUUN BBIABISATH XapaKTepHbIC
MPU3HAKK U B3aMMOCBSI3b HM3YUYCHHBIX TOHSTHMA, MPUMEHSTH
COOTBETCTBYIOLIME TMOHITHS TIPU OIMNUCAHUU CTPOSHUS U
CBOMCTB HEOPraHWYECKUX U OPTraHWYECKHX BEIIECTB U UX
MIPEeBPAICHH; BBISBISATh B3aMMOCBS3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH U TIPEACTABICHUSAMHU JAPYTUX €CTECTBEHHOHAYUYHBIX
MPEIMETOB;

IIP6 04. chopMUPOBAHHOCTH YMEHHH  HCIIOJIb30BaTh
HAaVMEHOBAHMS XUMUYECKHX COEIMHEHHM MEXIyHapOJAHOTO
COI03a TEOPETUYECKOM M NPUKIAJIHON XMUMHHM U TPUBHUAIBHBIE
HA3BaHMs BAKHEHIINX BEIIECTB (STUJICH, alleTUJIeH, TNIULEPHH,
dbenon, Gopmanbaerun, ykCycHas KUCIOTa, TIUIMH, YrapHBIA
ra3, yrjIeKMCJbI ra3, aMMHUak, TalleHas W3BECTb, HEralleHas
W3BECTh, MHUTHEBAs COJlAa M JPYIHX), COCTaBIATH (HOPMYIIBI
HEOPraHWYeCKHMX M OpPraHMYEeCKHUX BEIIECTB, YpPaBHEHHUS
XUMUYECKUX PEaKluid, OOBSICHATh MX CMBICH; TOJITBEPKIATh
XapaKTepHbIE XUMUYECKUE CBOICTBA BELICCTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMH U 3aMHCSIMHU YPAaBHCHUM
XUMUYECKUX PEAKIUH;

IP6 0S. chopMuUpOBaHHOCTH YMEHUW  yCTaHABIHMBAThH
MPUHAJIEKHOCTD M3YYEHHBIX HEOPraHUYeCKUX u
OpraHWYECKUX BEIIECTB K ONPEACIICHHBIM KJIacCaM W TPYIIam
COCIMHEHUM, XapakTepu30BaTb MX COCTAaB U BaKHEHIINE
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MIPUHA/IJIC)KHOCTh M3yYEHHBIX HEOPTaHMYECKHUX u
OpraHMYECKUX BEIIECTB K OINpeAeNeHHbIM KjlaccaM |
rpynnamMm COeAMHEHUHM, XapaKTepu3oBaTh WX COCTaB U
Ba)KHEHIIMe CBOMCTBRA; OMPEAEATh BUIbl XUMUUECKHUX CBSI3EH
(koBasieHTHAsI, MOHHASI, METAJUIMYECKasi, BOAOPOIHAs), THITBI
KPUCTAJUNIMYECKUX PEIIETOK BEIIeCTB; KIacCUPHUIMPOBAThH
XUMHYECKHE PEaKIUu;

IIP6 06. BJIaJICHUE OCHOBHBIMH METOJaMH Hay4HOIO
MO3HAHUS BEIICCTB M XMMHUYECKUX SIBICHUU (HAOIIOACHHE,
U3MEpEHHE, SKCIIEPUMEHT, MOJIETTUPOBAHNE);

I1P6 07. chopMupoBaHHOCTH YMEHHIA TPOBOJUTH PACUETHI 110
XUMHUYECKHUM  (QopMyllaM U  ypaBHEHUSM XHMHYECKHUX
peakuuMid ¢  HCIOJNb30BaHWEM  (U3HYSCKUX  BEIIMYHH,
XapaKTepHU3YIOIUX BEIIEeCTBA C KOJIWYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHUS) Ta30B, KOJIMYECTBA
BEIIECTBA; HCIOJIb30BaTh CHUCTEMHBIE XUMHUYECKUE 3HAHUS
JUIS  TPUHSATHS ~PEIICHWH B KOHKPETHBIX JKU3HEHHBIX
CUTYAaIHsIX, CBS3aHHBIX C BEIIECTBAMU U X IIPUMEHEHUEM;
IIP6 08. cdhopMUPOBAaHHOCTH YMEHHW IUIAHUPOBaTh U
BBITIOJHATh ~ XMMHUYECKHH  JKCIIEpUMEHT  (TpeBpalieHus
OPraHMYECKHX BEIIECTB TIPU HATPEBAHHWH, IIOJYYCHUE
ATUJICHA U U3YYEHHE €TO CBOWCTB, KAYECTBEHHBIE PEAKIIUU Ha
albACTUIIBI, KpaxMal, YKCYCHYIO KHUCIOTY, JeHaTypaius
OETKOB TMPU HAarpeBaHWUU, IIBETHBIE pEAKIMH OENIKOB;
MPOBOJUTh PEAKIIMM HOHHOTO OOMEHa, OMNpEACNATh CpPexy
BOJIHBIX PACTBOPOB, Kaue€CTBEHHBbIE pEaKlMU Ha cyabdar-,
KapOoOHaT- M XJOPHI-aHUOHBI, HA KaTHOH aMMOHWUS; periarh
SKCIIEpUMEHTANIbHBIE 3aaud 1o TemMaM "Meramnel" u
"Hemerannel") B COOTBETCTBUM C TMpaBUWIaMH TEXHHUKH
0e30MacHOCTH TpuU  OOpalleHMH C  BeleCTBaMU U
71a00paTOPHBIM 00OPYAOBAHUEM; TPEICTABIATh PE3yIbTAThI
XUMHUYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX PEAKIUH H (HOPMYIUPOBATH BBIBOIBI Ha
OCHOBE 3THUX PE3YJbTaTOB;

IIP6 09. cdhopMHUPOBAaHHOCTh YMEHHUS AaHAIU3UPOBATH
XUMHUYECKYI0 HMHPOpMAIMIO, TMOIy4aeMyK M3  pa3HBIX

CBOWCTBA; OIIpENEIIATh BUbI XAMUYECKUX CBsI3e
(KoBaJieHTHas, WMOHHAs, METAJNIMYecKas, BOAOPOAHAs), THIIbI
KPUCTAJUIMYECKHX PEIIEeTOK BENIECTB; Kiaccu(puumpoBarb
XUMHUYECKHE PEaKInu;

ITP06 06. Bi1ageHNE OCHOBHBIMU METOJIaMU HAyYHOTO ITO3HAHUS
BEUIECTB U XMMHUYECKHX SBJICHUN (HaOmoqeHue, u3MepeHue,
AKCIIEPUMEHT, MOJICTIMPOBAHUE);

IIP6 07. chopMHpPOBAaHHOCT, YMEHHU MPOBOJUTH PAaCUEThl IO
XUMHYECKHM (OpMYIIaM M ypaBHEHUSM XHUMHUYECKHX pEaKInuid
C UCIOJb30BaHMEM (U3NYECKUX BEIMYUH, XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOH CTOPOHBL: Macchl, 0ObeMa
(HOpMamnbHBIE  YCIIOBHSI) Ta30B, KOJIMYECTBAa  BELIECTBA;
MCIIOJIb30BaTh CUCTEMHbBIE XMMHUYECKHE 3HAHUS JJI MPUHATUS
pelieHni B KOHKPETHBIX JKMU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM;

IIP6 08. cdhopMUPOBAHHOCT, YMEHUW I[UJIAHUPOBATh U
BBITIOJIHATh ~ XUMHUYECKMM  DKCIEPUMEHT  (IIpeBpalleHHs
OpPraHMYECKHX BELIECTB MPH HArpeBaHHH, MOJYYCHHUE STUIICHA
U H3Y4YCHHE €ro CBOWCTB, Ka4eCTBEHHbIE pEaKkUUU Ha
aNbJIETU/IbI, KpaxMall, YKCYCHYIO KHCIIOTY; IeHaTypalus OelKoB
NpU HArpeBaHWM, LBETHBIC pEAKIUH OCIKOB; MPOBOAMUTH
peakiMM HMOHHOTO OOMEHa, ONIpeIeNsaTh Cpeay BOAHBIX
pacTBOpOB, KaueCTBEHHBIE peaklUy Ha cyab(ar-, KapOoHaT- U
XJIOpUI-aHUOHBI, Ha KaTHOH aMMOHHUS; peuiarb
OKCIIEpUMEHTAJIbHBIE 3a7ayd 1o TemMaM "'Meramnsl" u
"Hemeramnel") B COOTBETCTBHMM C MpaBWJIAMH  TEXHHUKH
0e30mMacHOCTH  TpW  OOpalieHHuH C  BEHIeCTBAMU U
1abopaTopHBIM  O0OPYIOBaHUEM; MPEACTABIATh PE3YAbTAThI
XUMHYECKOTO JKCIEpUMEHTa B (QoOpMe 3alucu YpaBHEHHH
COOTBETCTBYIOIINX peakiuii ¥ (HOpMyIHpOBaTh BBIBOABI Ha
OCHOBE ATHX PE3y/IbTaTOB;

P66 09. cdopMUPOBAaHHOCTH yMEHHUS  AaHAIW3UPOBATH
XUMHUYECKYI0  MH(pOpMaIMIo, TOIYy4aeMyl U3  pPa3HbIX
HCTOYHHUKOB (Cpe/cTB MaccoBOM MHQopMaiuu, cetb MHTEpHET
H JpyrHe);

IIP6 10. cdopMuUpOBaHHOCTH YMEHUW COONIONATh MpaBHIIA
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HUCTOYHHKOB  (CpPEICTB  MaccoBOod HMH(OpPMALUH, CETh
Wutepuer u apyrue);

IIP6 10. cdopMupOBaHHOCTH YMEHHUI COOMIONATH TpaBMIIA
HKOJIOTHYECKH 11eJIecO00pa3HOro TMOBEACHUS B OBITY U
TPYIOBOM JESATEIBHOCTH B ILEISIX COXPAaHEHUS CBOETO
3I0POBBSl U OKPYXKAlOIIEeW MPUPOAHON Cpedbl; Y4YUTHIBATh
OMAaCHOCTb BO3JICHCTBUSI ~ HA  SKHUBBIC OpTraHU3MBbI
ONpE/IeTICHHBIX BELIECTB, IOHUMAsi CMBICJI IOKa3aTens
MPEAEIbHON JONYCTUMOM KOHLIEHTPAaLUK;

nP6 11. gna  oOyvaromuxcs € OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH ~ 37I0POBbs:  C()OPMUPOBAHHOCTh  YMEHUS
NPUMEHSTh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAax
MTO3HAHUS BEIIECTB U XMMHYCCKHX SIBJICHHIA,

P06 12. ngns cruenmblX U cHAOOBUIAIIMX OOYYaAIOUIMXCS:
c(OPMUPOBAHHOCTh ~ yYMEHHUS  HCIIOJNB30BaTh  pelibe(HO
TOYEUHYI0 cucTeMy oOo3HaueHuil JI. bpaitna mia 3anmcu
XUMHUYECKHUX (popmyIt.

1Py 1. c(OpMUPOBAHHOCTh IIPEICTABIICHUMN: 0
MaTepUuaJbHOM  €IMHCTBE MHpa, 3aKOHOMEPHOCTAX H
MIO3HABAEMOCTU SIBJIGHUM MPHUPOJBI; O MECTEe W 3HAYEHUU
XMMHM B CHCTEME €CTECTBEHHBIX HayK M €€ pPOIH B
0o0ecreuyeHn YCTOWYMBOTO pa3BUTHsS 4YEJIOBEUECTBA: B
peleHn MpoOJeM  SKOJOTMUYECKOM, SHEepreTH4ecko u
NUIIeBol 0€30IacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3/IaHUU
HOBBIX MAaTrepualioB, HOBBIX HCTOYHMKOB DJHEPrUMH, B
o0ecreuyeHnn  palUoHaJIbHOTO  IMPUPOAONOIL30BaHUS, B
(GbopMHpPOBaHUM  MHPOBO33pEHHS M OOLIeH  KyIbTYpbl
YeloBeKa, a  TaKkKe  OJKOJOTMYECKH  O0OOCHOBAaHHOTO
OTHOILIEHUS K CBOEMY 3[I0POBBIO U IPUPOIHON CPELE;

IIPy 2. BnajgeHue CUCTEMOW XUMHUYECKHUX 3HAHHUH, KOTOpast
BKJIFOYAET: OCHOBOIIOJIATAIOIME MOHATHUS (IOMOJIHUTENIBHO K
cCUCTEeME MOHATHI 0a30BOro ypOBHS) - M30TOIbI, OCHOBHOE U
BO30YX/IEHHOE COCTOSHHE aroma, TMOpHUIu3als aTOMHBIX
opburaneif, xumuyeckas cpazp ("O" u "7 -CBA3b"
KpaTHbIE CBSI3M), MOJISIpHAsi KOHLIEHTpAIlMs, CTPYKTypHas

HKOJIOTUYECKH  I€JIECOO0pAa3HOr0 TOBEACHUS B OBITY U
TPYIOBOH JIEATENBHOCTU B LENAX COXPAHEHHS CBOETO 310POBbS
U OKpYXaroled NPUPOJHON CpeIbl; YYHUTHIBATH OIIACHOCTH
BO3ICHCTBHS HA JKUBBIC OPTaHU3MBI OINPENECICHHBIX BEILECTB,
MOHUMAasi CMBICI IIOKA3aTesisl MPENebHOW  JOMYyCTUMOM
KOHILICHTpAalVH;

nmP6 11. pana oOywarommxcs C  OTPaHUYCHHBIMU
BO3MOXKHOCTSIMU ~ 370pOBBSI:  C(QOPMUPOBAHHOCTh  YMEHUS
OPUMEHSATh 3HAHUA OO0 OCHOBHBIX JOCTYIHBIX METOJax
MIO3HAHUS BEILECTB U XUMHUYECKUX SIBIICHUN;

IP6 12. nana crnenblXx ©W  CHA0OBUASIIUX OOYYAIOUTHXCS:
c(OpMHPOBAHHOCTh ~ YMEHHMsSI ~ HCHOJNb30BaThb  peIbePHO
TOYEUHYI0 cuctemMy o6Oo3Hauenuit JI. bpaiinsg ana 3anucu
XMUMUYECKHX (HOpPMYI.

IIPy 1. chopMUpPOBaHHOCTb MPEACTABICHUNA: O MaTepUaIbHOM
€IMHCTBE MHpA, 3aKOHOMEPHOCTSX U MO3HABAEMOCTHU SIBICHUN
IPUPOIBI; O MECTe€ M 3HAYEHUH XUMUM B CHCTEME
€CTECTBEHHBIX HAayK U €€ poJIi B OOECHEYEHUHU YCTONYMBOIO
Pa3sBUTHSL YEIIOBEYECTBA: B PELICHUM MPOOIEM 3KOIOIMUYECKOH,
SHEPreTUYECKOM M TMUIIEBOM O€30MacHOCTH, B pa3BUTUU
MEIMIIMHBI, CO3JaHUM HOBBIX MAaT€pUajoB, HOBBIX HCTOYHHKOB
SHEpruy, B o0ecrnieueHuu paloOHaIbHOTO
PUPOAOIONB30BaHMs, B (OPMUPOBAHUU MHPOBO33PEHHS U
oOmieil  KynbTypel — 4eloBeKa, a TakKXe OKOJIOTHYECKU
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/710pPOBBIO M IPUPOIHON
cpene;

ITPy 2. BiajgeHWe CUCTEMOW XMMMUYECKHX 3HAHHWM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAIOIIME TMOHATUS (JIOMOJHUTEIBHO K
cUcTeMe MOHATHH 6a30BOT0 YpOBHS) - M30TOIBI, OCHOBHOE U
BO30Y)XJIEHHOE€ COCTOSIHME aroma, THOpHAM3alMs aTOMHBIX
opburaneii, xummueckas cBasp ("0 " u " - CBA3h " xparppre
CBSI3W), MOJISIpHAas KOHLEHTpAIMs, CTPYKTypHas ¢opmyra,
n3oMepusi  (CTpyKTypHas, TreoMmeTrpuueckas  (IMC-TpaHC-
U30MEpHs), TUIBl XUMHUYECKHX  peakuuid  (romo- H
reTeporeHHble, Oo0paTuMble W HeoOpaTHMbIe), pPacTBOPHI
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¢dopmyna, mzomepus (CTpYKTypHas, reomerpudeckas (Imc-
TpaHC-U30MEPHS), THUIBI XUMHUYECKUX peakiuil (TromMo- u
reTeporeHHble, oOpaTuMble W HEOOpaTHMBIE), PaCTBOPHI
(MCTUHHBIE, JAUCHEPCHBIE CUCTEMBbI), KPUCTAJUIOTHIPATHI,
CTENEHb TUCCOIMALUH, ICKTPOJIU3, KPEKUHT, PUPOPMHUHT);
TEOPUM U 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHYECKHE
3HAHUA, JIEKallMe B OCHOBE IOHHMMAHUS HPUYMHHOCTH U

CUCTEMHOCTHM  XHMHUYECKUX  SIBJICHUH,  COBpPEMEHHbBIC
MPEACTABICHUSI O CTPOCHUM BEIIeCTBA Ha aTOMHOM,
MOJICKYJISIPHOM u HaJMOJICKYIISIPHOM YPOBHSIX;

IIPEJCTABICHUsI O MEXaHHW3Max XHUMUYECKHUX PpEeaKIMii,
TEPMOJMHAMUYECKAX U KUHETHYECKUX 3aKOHOMEPHOCTIX MX
IPOTEKaHUsl, O XHMHMYECKOM pPaBHOBECHM, JUCIEPCHBIX
cucreMax, (pakToIorH4eckre CBeIeHHsI O CBOMCTBaX, COCTaBe,
MOJy4eHUH U Oe30IacHOM HCIONBb30BAaHUH BAXKHEUIINX
HEOPraHMYeCKUX U OpPraHMYEeCKUX BEIIECTB B OBITY U
MPAKTUYECKOW JEATETPHOCTH YEIOBEKa; OOIIMX HAayYHBIX
INPUHIUIAX XUMHMYECKOrO IpPOU3BOJACTBA (HAa MpuMepe
IIPOM3BOACTBA CEPHOM KHUCIOTHI, aMMHaKa, METAHOJIA,
nepepaboTKu HEPTH);

IIPy 3. chopMrupoBaHHOCTh YMEHUI BBISBISITH XapaKTepHbIE
IIPU3HAKA U B3aUMOCBSI3b M3YYECHHBIX MOHATUMN, IPUMEHATH
COOTBETCTBYIOIIME IOHATHS TPU OINUCAHUM CTPOCHUS U
CBOMCTB HEOPraHMYECKUX U OPraHMYECKHX BELIECTB U HX
MIPEBPALICHU; BBIBIATH B3aUMOCBSA3b XUMUYECKUX 3HAHUI €
MOHATUSIMM M MPEICTABICHUAMHM JPYTUX NPEAMETOB s
0ojiee OCO3HAHHOTO IMOHUMAHMSI U OOBSCHEHUS CYIIHOCTH
MaTepUaJIbHOIO E€IUHCTBA MHpPA; MCIIOJIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HaHUS A OOBSICHEHHMS] M MPOTHO3UPOBAHUS
SBJICHUH, UMEIOIINX €CTECTBEHHOHAYYHYIO IPUPOLY;

IIPy 4. cpopMuUpOBaHHOCTH YMEHUN  HUCHOJIb30BaTh
HAaUMEHOBAHUS XUMHYECKUX COEIMHEHUN MEXyHApOJHOTO
COK03a TEOPETUYECKON M MPUKIAJTHON XUMHUH U TPUBHAIIbHBIE
Ha3BaHMs BEILECTB, OTHOCALIMXCA K H3YyYEHHBIM KJjaccaM
OpraHMYEeCKHUX u HEOPraHUYECKUX COETMHEHU;
HCIOJIb30BaTh XMMHMUYECKYK0 CHMBOJMKY MJII COCTaBJICHUS

(MCTUHHBIE, TUCIIEPCHBIE CHUCTEMBI), KpPUCTAJIOTHIPATHI,
CTENEHb JUCCOLMALNYU, 3JIEKTPOJIN3, KPEKUHI, PU(DOPMUHT);
TEOpPUU U 3aKOHbI, 3aKOHOMEPHOCTH, MHPOBO33pPEHUECKUE
3HaHUs, JeXallue B OCHOBE ITOHMMAHUS IPUYUHHOCTH U
CUCTEMHOCTHU XUMHYECKUX SIBIICHHH, COBpPEMEHHBIE
NpPEACTaBICHUs O CTPOEHUMU BELIECTBA HAa  ATOMHOM,
MOJIEKY/ISIPHOM M Ha/JMOJIEKYJIIPHOM YPOBHSX; IPECTaBICHUS
0 MEXaHU3MaX XMMHUYECKUX PEaKIHi, TePMOIMHAMUYECKUX U
KMHETUYECKUX  3aKOHOMEPHOCTSAX  MX  IPOTEKaHMs, O
XUMHUYECKOM paBHOBECHH, JMCTIEPCHBIX cucremax,
(akTONOTNYEeCKHE CBECHHS O CBOMCTBAX, COCTaBE, MOJIYYCHUHU
1 0e30MacHOM HCIOIb30BAHUYU BAXXHEUIIMX HEOPTaHUYECKUX U
OpraHMYECKHUX BELIECTB B ObITY M IPAKTUUYECKON J1€ATEIbHOCTU
4eJoBeKa; OOIMX  HAay4yHbIX NPUHLOUIAX  XHMHYECKOIO
IIPOM3BOACTBA (Ha MpUMEpPE MPOU3BOACTBA CEPHOW KHUCIOTHI,
aMMHakKa, MeTaHoJIa, epepadoTKu HEPTH);

ITPy 3. cpopmMHpOBaHHOCTL YMEHUH BBISBISATH XapaKTE€pHbIE
IOPU3HAKM U B3aMMOCBS3b M3YUYCHHBIX IOHSATUH, NPUMEHATh
COOTBETCTBYIOIIME TMOHATHS TPH ONHCAHWU CTPOCHUS U
CBOWCTB HEOPraHMYECKHMX M OPraHMYeCKUX BEIIEeCTB M HX
MIPEBPAILCHHIA; BBISABIATh B3aUMOCBS3b XMMHUYECKHX 3HAHUU C
MOHATUSIMH U MPEJCTABICHUAMU JIPYTUX NPEeAMETOB s Gonee
OCO3HAaHHOTO  TIOHMMaHUsi U OOBACHEHUS  CYIIHOCTHU
MarepuaibHOrO €IMHCTBA MHUPA; MCIIOIb30BaTh CUCTEMHBIE
XUMHYECKUE 3HAHUS Ui OOBSCHEHHS M TPOTHO3HUPOBAHUS
SIBJICHUH, UIMEIOLINX €CTECTBEHHOHAYUHYIO ITPUPOY;

Py 4. cpopmMHpOBaHHOCTH  YMEHMHl  HCHOJIb30BaTh
HalMEHOBAHUS XUMHUYECKUX COEAMHEHUH MEXIyHapOIHOIO
COI03a TEOPETUUYECKOW M MPUKIIAJHOW XMMHMHU M TPUBHUAJIbHBIE
Ha3BaHMUs BEIIECTB, OTHOCANIMXCS K H3YYEHHBIM KjaccaM
OpraHUYECKHX M HEOPraHWYEeCKUX COECTUHEHHI; UCIOIb30BaTh
XMMUYECKYI0 ~ CHUMBOJMKY JJIsI  COCTaBieHUs  (GopMyn
HEOPTaHMYECKUX BEIIECTB, MOJIEKYISIPHBIX H CTPYKTYPHBIX
(pa3BepHYTBIX, COKpALlCHHbIX M  CKEJETHBIX)  (OopMyI
OpPraHWYECKHX BEIIECTB; COCTABIATH YPABHEHUS XHUMHUYECKHX
peakiMii M pPacKpblBaThb MX CYIIHOCTh: OKHCJIHUTENIbHO-
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dbopMynT HEOPraHMYECKHX BEIIECTB, MOJICKYISPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTHIX, COKPAIlEHHBIX M CKEJIETHBIX)
dbopMynT OpraHWMYECKHX BEIIECTB, COCTABIATH YpPaBHEHUS
XUMHUYECKHX peakUMid ¢ PACKpbIBaThb HMX CYIIHOCTE!
OKHCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIMI MOCPEICTBOM
COCTAaBJICHUS ANEKTPOHHOTO OanaHca 3TUX Peakiuil; peakuui
MOHHOTO OOMEHa IyTeM COCTAaBJICHHUS WX TMOJHBIX U
COKpAIICHHBIX HOHHBIX YpaBHEHHH; peakiuuil T'HApOIu3a,

peakuuii KOMITJICKCOOOpa30BaHUS (na puMepe
TUJIPOKCOKOMITJIEKCOB IIMHKA W aJIOMUHUS); MOATBEPKAAThH
XapaKTepHbIC XUMUYECKHE CBOICTBa BEIIECTB

COOTBETCTBYIOLUIMMM  JKCIHEPUMEHTaMH U 3allUCAMU
YPaBHEHU XMMHYECKUX PEAKIINN;

IIPy 5. cdhopMUpOBaHHOCT YMEHUUH KiIacCUPHUIIMPOBATH
HEOPraHWYECKUE M OPraHUYECKHUE BEIIECTBA U XMMHYECKHE
peakKIiy, CaMOCTOSITENbHO BHIOUPATh OCHOBAHUS M KPUTEPUU
UL KJIACCH(HMKAIMK HM3YYaeMBIX XHMHUYECKHX OOBEKTOB;
XapaKTEepU30BaTh COCTaB M Ba)KHEHIIME CBOMCTBA BEILECTB,
MIPUHAUICKAIMX K OIpPENEICHHBIM KjaccaM M rpynnam
COeMHEHUIl (IpOCTble BEIIECTBA, OKCHUbI, T'MIPOKCH]BI,
COJIM; YIJICBOAOPOIBI, TPOCTBIE 3(UPHI, CHUPTHI, (PEHOIBI,
aJIbJIeTU/1bl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE 3(PUPHI,
KHUPbI,  YIJIEBOJbl, AMMHBI, AMHUHOKHUCIIOTBI, OEIKH);
IIPUMEHATH 3HAHHWS O COCTaBE M CBOMCTBax BEILECTB JUIA
OKCIIEPUMEHTAJIBHOM  MPOBEPKU  TUIIOTE3  OTHOCHUTEIIBHO
3aKOHOMEPHOCTEM IIPOTEKAHHUS XUMHUYECKUX peakuul u
IIPOTHO3UPOBAHUS BOBMOKHOCTEN MX OCYILECTBIICHHUS;

IIPy 6. chopMHpPOBAaHHOCTh YMEHMH MOATBEPXKIaTh Ha
KOHKPETHBIX IPUMEpax XapakTep 3aBUCUMOCTH PEaKIMOHHON
CIOCOOHOCTH OpPraHUYECKUX COCIMHEHMH OT KPaTHOCTH U
Tuna kopageHTHoH cBasu ("O" u "7 - CBA3D ") prapmmoro
BIIMSIHHSI aTOMOB M T'PYIII aTOMOB B MOJIEKYNIAX; @ TAKXKE OT
O0coOeHHOCTEH  peanu3alil  pa3MYHbBIX  MEXaHHU3MOB
MIPOTEKaHUs PEaKLIN;

Py 7. chopMupoBaHHOCTH YMEHHMH XapaKTepU30BaTh
JIIEKTPOHHOE  CTPOEHHE aroMOB (B OCHOBHOM U

BOCCTAaHOBMUTEJBHBIX PpPEAKIMH IOCPEICTBOM COCTABJICHUS
AJIEKTPOHHOTO OajlaHca H3THX pEaKlHi; pPeaKIuid HOHHOTO
oOMEHa TyTEM COCTaBJICHHS WX IMOJHBIX M COKPALICHHBIX
WOHHBIX  YpaBHEHUM;  peakiuid  TUAPOIU3a,  pPeakiui
KOMIUIEKCOOOpa3oBaHusi (Ha MpPUMEpe TUAPOKCOKOMILIEKCOB
[MHKAa U aJIFOMHHHUS); TOATBEPKAATh XapaKTepHbIE XUMUYECKHE
CBOMCTBA BEIECTB COOTBETCTBYIOLIMMM JKCIEPUMEHTAMU U
3aMKMCSIMU YPAaBHEHUM XUMHUYECKUX PEaAKIIUi;

Py 5. cdopMHpOBAaHHOCTh yMEHHH KiaccupUIMpoBaTh
HEOPraHWYeCKUE M OPraHMYECKUE BEUIECTBA U XUMHUYECKHE
peaKIyy, CaMOCTOSTEIbHO BBHIOMPATh OCHOBAHUS U KPUTECPHH
IUIsT  KJIacCU(UKALMK HM3y4aeMbIX XUMHUYECKUX OOBEKTOB;
XapakTepru30BaTh COCTAB WU BAXKHEWILIHE CBOMCTBA BEILECTB,
MPUHAUICKAIMX K OINPEACIICHHBIM KjaccaM M Tpynmnam
COEIMHEHUH (IIPOCThIE BELIECTBA, OKCUAbI, TUAPOKCHUBI, COJIU;
YIJIEBOIOPO/IbI, IPOCTHIE IPHUPHI, CIIUPTHI, (PEHOIBI, AJIbJICTHIbI,
KETOHBI, KapOOHOBBIE KHCIIOTBI, CJIOXXHBIE J(PHUPHI, KHUPHI,
YIJIEBOJIbI, aMUHBI, AMUHOKHUCIIOTHI, OCJIKH ); MPUMEHSTh 3HAHUS
O COCTaB€ M CBOMCTBaxX BEIIECTB JUIsl IKCIEPUMEHTaIbHOU
MPOBEPKU  THUIOTE3 OTHOCHUTEJIbHO  3aKOHOMEPHOCTEU
IIPOTEKAaHUS XMMHMYECKUX pEaKUuil U MPOTHO3UPOBAHUS
BO3MOYKHOCTEW UX OCYILIECTBIICHMS;

Py 6. cdopMupoBaHHOCTP YMEHHUH MOATBEP)KIaThb Ha
KOHKPETHBIX MPUMEpPax XapaKTep 3aBUCUMOCTHU PEAKLIHUOHHOMN
CIIOCOOHOCTH OpPraHMYECKUX COCAMHEHUN OT KPaTHOCTH U THIIA

koBanenTHoi cBsa3u (" O " u " - CBA3D ") prapvuoro prusnus
aTOMOB W TIpylnI aroMOB B MOJEKyJIaX; a Takxke OT
OCOOCHHOCTEH  peanu3allid  Pa3InYHbIX MEXaHU3MOB
[IPOTEKaHUs PEaKLIUM;

MNPy 7. cpopMUpPOBAaHHOCT, YMEHHH XapakTEepPU30BaTh
AIIEKTPOHHOE CTPOEHUE aTOMOB (B OCHOBHOM M BO30YyX/I€HHOM
COCTOSTHMM) M MOHOB XMMHYECKUX 3JIEMEHTOB 1 - 4 mepuojos
ITepuognueckon cucremsl .M. MenaeneeBa u ux BaJEHTHBIE
BO3MOKHOCTH, MCHONb3ys moHsATus "s", "p", "d-anexrpoHHsie"
opburanu, JHEPIreTUYECKUE YPOBHU; OOBSICHATh
3aKOHOMEPHOCTH MU3MEHEHMSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB
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BO30Y)XJIEHHOM COCTOSIHMH) U MIOHOB XUMHUYECKUX IJIEMEHTOB
1 - 4 nepuonos Ilepuomnueckoit cucremsr J[.M. Menneneena
Y UX BAJICHTHBIE BO3MOXKHOCTHU, UCMOJIBb3Ys moHsTus "s", "p",
"d-smekTpoHHbIe"  OpOMTANM, OSHEPreTHYECKHE  YPOBHHU;
OOBSICHSITH 3aKOHOMEPHOCTHU W3MEHECHHUS CBONCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU COEIMHEHUH 10
MepuojiaM U rpymnmam;

IIPy 8. BiajgeHue cucTeMoOW 3HAHMM O METOAAX HAyYHOTO
MO3HAHMS  SIBJICHUM  TPUPOJBI, UCIIOJIb3yeMBbIX B
€CTECTBEHHBIX HAayKaX M YMEHHUSMHU NPUMEHSATHh 3TU 3HAHUS
MPU  AKCIIEPUMEHTAIBLHOM HCCIIEJOBAHUU BEIIECTB M JJIA
OOBSICHEHUSI XUMHUYECKUX SBJICHUN, HUMEIONIMX MECTO B
MPUPOAEC TMPAKTUUECKOM JESITEIbHOCTH 4YeJOBeKa U B
MMOBCEHEBHOM KU3HU;

IIPy 9. chopMHUpOBaHHOCTH YMEHHI MPOBOJUTH PACUETHI 110
XUMHUYECKHUM (QopMyllaM U ypaBHEHUSM XHMHYECKHUX
peakuuii ¢ HMCIOJIb30BaHUEM (DH3MYECKUX BEIMYUH (MacChI,
o0bemMa ra3oB, KOJMYECTBAa BEIECTBA), XapaKTEPU3YIOIIMX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PaCyeThl 10
HAXOXKJCHUIO XHMHUYECKOW (OpMyNbl BELIECTBA; pacyeThl
Macchl (00beMa, KOMYECTBA BEIIECTBA) MPOIYKTA PEaAKIIHH,
€CJIM OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHJIE PacTBOpa C
ONPENCIICHHON MacCOBOW JI0J€Hd PACTBOPEHHOIO BEIIECTBA
WM JTaHO B M30BITKE (MMEET MPUMECH); pacueThl MacCOBOM
UM O0BEMHOM JONM BBIXOAA MPOAYKTA PEaKIMH; PacyeThl
TerioBoro 3¢ddexra peakunii, 00beMHBIX OTHOIIICHUI T'a30B;
Py 10. chopMUpOBaHHOCT, YMEHHUH IPOTHO3UPOBATH,
aHAJIM3UPOBaTh W OLIEHUBATh C TO3UIMI SKOJIOTHYECKOU
0€30MacHOCTH TOCEACTBUS OBITOBOM W TIPOU3BOJCTBEHHOMN
JeSTeNbHOCTH  4YeJOBeKa, CBA3aHHOW ¢  mepepaboTKon
BEI[ECTB; MCIOJIL30BaTh MOJYyYEHHBIE 3HAHUS IS TIPUHSATHS
IPaMOTHBIX pPEIIeHUI MpoOieM B CHUTyalHsIX, CBSI3aHHBIX C
XUMUEH;

IIPy 11. copMHPOBAaHHOCTH YMEHHUH CAMOCTOSTEIHHO
MJAHUPOBAaTh W TPOBOAUTH XUMHUYECKHH OSKCIIEPUMEHT
(monyyeHWe W W3y4YEHUE CBOMCTB HEOPraHMYECKUX U

¥ 00pa3zyeMbIX UMU COCAMHEHHH 0 MepUoaM U TpyIam;

IIPy 8. BrnageHWe cHUCTEMOM 3HAaHU O METOAAX HAYYHOTO
MO3HAHUS SBJICHUN MPUPOABI, HCIIOIB3yEMBIX B €CTECTBEHHBIX
HayKaXx M YMEHHUAMU IpPUMEHSATb O3TH 3HAHUA IpHU
OKCIIEPUMEHTAIBHOM  HCCIEAOBAaHMM  BEUIECTB U JUIA
OOBSICHEHUs] XMMHUYECKUX SBICHHH, MMEIOLIMX MECTO B
NpUPOAEC TPAKTUYECKOW JEATENbHOCTH 4YeloBeKa U B
IIOBCEHEBHOM KU3HU;

IIPy 9. chopMupoBaHHOCTH YMEHHI HPOBOAWUTH PacyeThl IO
XMUMUYECKUM (OpMysIaM M YpaBHEHUSIM XUMHYECKHUX PEaKLUi
C HCIIONb30BaHHWEM (PHU3MUECKUX BEIMYUH (Macchl, o0beMa
ra3oB, KOJMYECTBA BEILECTBA), XapaKTEPU3YIOUINX BEIIECTBA C
KOJMYECTBEHHOW  CTOPOHBI:  pacueThl IO  HAXOXKICHHUIO
XMMUYECKOM (opMysbl BelIecTBa; pacyeTbl Macchl (oObema,
KOJIMYECTBA BEIIECTBA) MPOAYKTa DPEAKIHMH, €CIH OIHO U3
UCXOHBIX BELIECTB JAaHO B BHJIE PacTBOpa C OIpeJeIeHHON
MacCOBOM JI0JI€ PACTBOPEHHOIO BEIIECTBA WM JIaHO B
M30bITKE (MMEET IPUMECH); PacueThl MAaCCOBOW MM 00BEMHOM
JIOJIU BBIXOJIa IPOAYKTA peakLy; pacueTsl TeIIoBoro 3¢ dexra
peakiuii, 00beMHBIX OTHOILLIECHHI I'a30B;

IIPy 10. cdopMUpPOBAHHOCT, YMEHHUW TPOTHO3UPOBATH,
aHAJM3UpPOBaTh M OIEHHWBAaThb C TO3ULUH SKOJOrMUYECKOH
0€3011acHOCTH MOCJEACTBUS OBITOBOM W TPOU3BOJCTBEHHOMN
JeSITeIbHOCTH YeNIOBEKa, CBSA3aHHOM ¢ rmepepaboTKoi BEIecTB;
WCTIONIB30BaTh MOJIyYEHHBIE 3HAHUS JJISl PUHSATHS TPAMOTHBIX
peleHuii mpobaeM B CUTyalusX, CBI3aHHBIX C XUMHEH;

Py 11. cdopMUPOBaHHOCTL YMEHUH CaMOCTOATEIBHO
IUIAHUPOBaTh U MPOBOAMTH  XUMHUYECKUH  HKCIIEPUMEHT
(momydyeHWe W WM3yYEHHE CBOWCTB HEOPTraHMYECKUX U
OpPraHNYeCKHX BEILIECTB, KaueCTBEHHbIE peakuuu
YIJIEBOAOPOIOB Pa3IMYHBIX KJIACCOB M KHCIIOPOACOICPKAITIX
OpPraHWYECKHX BEIIECTB, PEIICHUE HKCIEPUMEHTAIbHBIX 3a/1au
M0 pAacrO3HAaBaHUIO HEOPTaHMYECKUX W  OPraHWYECKHX
BEIIECTB) C COOJIIOIGHNEM TpaBUiI O€30MacHOro OOpaIleHus ¢
BEIIECTBAMHU u 1a00paTOPHBIM 00opyaoBaHUEM,
(bopMyIHpOBaTh €U HCCIEAOBAHMS, IPEJOCTABISATh B
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OpPraHMYECKHUX BEIIIECTB, Ka4EeCTBEHHbIE peakuuu
YIJIEBOIOPO/IOB PA3IMUHBIX KJIACCOB M KUCIOPOACOIEPKAIINX
OPraHMYECKHUX BEIIECTB, PELIEHUE SKCIEPUMEHTAIBHBIX
3a/lad M0 PaclO3HABAHUIO HEOPTaHWYECKUX U OPraHHMYECKHX
BEIIIECTB) C COOIIIOICHUEM TpaBuiI 0€30MacCHOTO OOpAIICHHUS C
BEIIECTBAMHU u 1ab0paToOpHBIM o0opynoBaHuEM,
bopMynupoBaTh LENM HCCIENOBAaHUS, TPENOCTABIATh B
pa3nu4HON bopme pe3ynbTaThl JKCIIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

Py 12. chopMUPOBAaHHOCTP YMEHHH OCYIIECTBISATH
[[EJICHANPABICHHBI TMOMCK XMMUYECKOW WHPOpMAIMu B
pa3IMYHBIX HUCTOYHHMKAX (Hay4Hass U ydeOHO-Hay4Has

JUTEeparypa, CpeIcTBa  MAaccoBOM  MH(OpPMAIUH, CETb
Wutepner u  1gpyrue), KpPUTHYECKH  aHAIU3HPOBATh
XUMHAYECKYl0  uH(popMmammio, nepepadareiBaTh €€ U

UCIONb30BaTh B COOTBETCTBUM C TMOCTABJIICHHOM yueOHOU
3a7a4eH;

IIPy 13. chopMupoBaHHOCTH YMEHUHN OCO3HABATh OMACHOCTH
BO3Z[€fICTBPI$[ Ha )XUBBIC 0pFaHI/I3MI)I OHpGZIeJIeHHI)IX BCIIICCTB,
MOHMMAsi CMBICH IIOKa3areiass MpeAesIbHOW JIOIMyCTUMOU
KOHIIGHTpaIII/II/I, 158 IIOACHSTH Ha HpI/IMean CHOCO6I)I
YMEHBILIECHUS U NPEAOTBPALLEHUS UX BPEAHOIO BO3ACHCTBUSA
Ha OPraHU3M YeJIOBEKa.

pa3nu4yHOi (hopMme pe3yabTaThl HKCIEPUMEHTa, aHAIM3UPOBATh
Y OLIEHUBATh UX JOCTOBEPHOCTH;

Py 12. copMHUPOBAaHHOCTP YMEHHMH  OCYIIECTBISATH
LEJICHANIPABJICHHBIM MOMCK XUMHUYECKOW HMHPOpMalUU B
pa3aMYHbIX ~ MCTOYHMKAaX (Hay4Hass U yuyeOHO-HaydHas
JUTepaTypa, CpeAcTBa MaccoBoi mHpopMmaluu, cetb MHTepHeT
U JIpyrue), KpPUTHYECKH AaHAJIU3UPOBATh XMMHUUYECKYIO
uH(popManuio, mnepepadarbiBaTb €€ M HUCIOJIb30Barb B
COOTBETCTBUU C MIOCTaBICHHOW y4eOHOMU 3a/1a4eii;

IIPy 13. copmMupoBaHHOCTHP YMEHHH OCO3HABAaTh OMACHOCTH
BO3CMCTBUSI HA JKUBBIE OPTaHU3MBbI OINPE/IEICHHBIX BEILECTB,
MOHMMAasE CMBICII [OKa3aTels MpeneibHOW  JOMyCTHMOMN
KOHILIGHTpallMM, M TOSACHATh Ha IpUMEpax  CHOCOObI
YMEHbILICHUS U MPEAOTBPAILLEHUS UX BPEIHOTO BO3/ICUCTBUS HA
OpraHM3M YeJI0BEKa.

Pa3zpadorunk:
bBY «PanyxHUuHCKUI
HOJIMTEXHUYECCKUN KOJUISIDKY

OpenoaaBaTciib

JKcnepr:
BY «PanyxHUHCKUN
MOJIUTEXHUYECKUN KOJUIEIK)

3aMECTUTEIL AUupeKTopa no MP

Ucanrixkosa O.B.

Yepuosa JI.M.
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5. JIUCT UI3MEHEHUH U JTONTOJTHEHU I

JlomoyiHeHHs: 1 U3MEHEHHsI B pabouyto nporpammy Ha 2025/2026 y4eOHbIii rox
B pabouyro nporpammy Y /[ Xumus ans cnenuansHoctd 34.02.01 CecTpuHckoe 1elio.

Ne HU3MCHCHUSA, 1aTa BHCCCHUSI U3MCHCHU S

Pa3nen nporpamMmsl

Crp.

OcHoBaHue:

HaanMep: IIOABJICHUEC HOBOI'O y‘IC6HI/IKa; AKTyaJIn3alunsa OCHOBHBIX\,Z[OHOJ'IHI/ITGJ'IBHLIX HNCTOYHHUKOB.

®.1.0. nmuna BHECHIEr0 U3MEHEHUS

N3MEHEHUA U AONNIOJTHEHU S, BHECEHHBIE B PABOYYIO IIPOI'PAMMY

Jara
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