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[Iporpamma  obOmieoOpaszoBatenpHoit  aucnumuimabl  OO.09«Xumus» 1o
cnenuanbHocTH 43.02.17 TexHOMOTMM WHIAYCTPUU KpacoThl , pa3paboTaHa B
cootBercTBUU ¢ PI'OC cpennero obmiero obpazoanusi([Ipukas MunucrepcTBa
obpazoBanusi u Hayku P®D ot 17 mas 2012 r. Ne 413 "OO yrtBepxkiIeHUU
dbeneparTbHOTO TOCYAapPCTBEHHOTO 00pa30BaTEIHLHOTO CTaHAapTa CPETHETO OOIIETO
obOpazoBanms", ¢ U3MCHCHUSMU W JOMOJTHEHUsSMU OT: 29 nekabps 2014r., 31
nexadbps 2015r., 29 urons 2017r., 24 centsa6ps, 11 gexabps 2020r., 12 aBrycra
2022r.), ¢ yderoM TpeboBaHmWA  (emepaTbHOTO  TOCYIApCTBEHHOTO
00pa3oBaTeNbHOTO CTaHIAPTa CPEIHEr0 MPOQPECCHOHATILHOTO 00pa30BaHUs » IO
npodeccun 43.02.17 Texnonoruu uHmycTpuu Kpacothl [Ipukaz MwuHucrepcTBa
obOpazoBanus u Hayku PO ot «24» aBrycta 2022r. Ne 355), npuMepHOil OCHOBHOM
obmeoOpa3zoBatenpbHOM mporpammbl 1o auctuiuimae OOJ.07 Xumus s
npo(heCcCHOHANBHBIX  O0IIe00pa3oBaTENbHBIX  OpraHU3alluil,  YTBEP>KICHHOU
CoBeTOM IO OIIEHKH COJEPKaHMsI W KadyecTBa MPHUMEPHBIX pabodymx Iporpamm
0011e00pa3oBaTeIbHOTO M COIMAIBHO-TYMAaHUTAPHOTO  ITUKIIOB  CPETHETO
npodeccuonanbHoro o6pazoBanus I[Iporokon Nel4 or 30 Hos6ps 2022r.,
MpOorpaMMbl BOCIIUTAHUS O0ydJaromuxcs mo crnenuanbHocTu 43.02.17 TexHonoruu
WH]yCTPUHU KPACOTHI .

Opranmzamus-pazpadotank: ['BIIOY  «Tpounkuiéi  TEXHOJOTHUYECKHMA
TEXHUKYM»
Pazpabotunk: mnpemnogaBatens Bbiciiei karteropun, CalupoBa Ombra

BanentunoBHa

PaCCMOTpCHa Ha 3aCCIaHuM I_[HKJIOBOP'I MCTOIIPI‘-ICCKOﬁ KOMHUCCHH HpCHOHaBaTCHCﬁ

obmeobpaszoBarenbHbIX qucnuiuind ,OI'CO u EH mukimos

[Ipotokon Ne 10 ot « 14 » mast 2025r.
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1. ObIIAA XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI
OBIIEOBPA3OBATEJBHOU JUCIIUIIJIMHBI OOA.09XNMMUA

1.1. MecTo nMCHUIIMHBI B CTPYKTYype 00pa3oBareabHoil nporpammsel CITO

O6meobpa3zoBatenbHas  gucuuiuinHa  «XUMUS»  sBisercs YacTbhIO
IPEAMETHON obnactu «OO0111eCTBEHHbIE HayKHn», M3y4daeTcs B
obmeobpazoBarensHoM 1ukie ydeOHoro rmmiaHa OIIOIT CIIO «Tpowumkoro
TEXHOJIOTUYECKOTO TEXHUKyMa» » mo creruanbHocTu 43.02.17 Texnonorun
UHIYCTPUU KpacoThl, ¢ y4eToM mnpodeccuoHanbHoi HampasieHHoctd DI'OC
CIIO

1.2.1 Heqn 001meo0pa3oBaTeIbHON JUCHMILIHHBI
Conepxanue MporpaMMbl 0011€00pa30BaTEIbHON JUCHUTUIMHBL « XUMHUS)

HaIlpaBJICHO Ha JOCTHKEHUE CIEAYIOINX HeJIei:

— ¢dopMUpOBaHUE CHUCTEMbl XUMHUYECKHUX 3HAHUW KAk  BaKHEWIeH
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHPA, B OCHOBE KOTOPOH
J€KaT KIIOYEBBbIE MOHATHS, (PYHIAMEHTAJIbHBIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE $3bIKa HAyKH, YCBOEHUE W IMOHUMAHHUE CYUIHOCTH JOCTYIHBIX
000011IeHNIT MHUPOBO33PEHUECKOTO XapaKkTepa, O3HAKOMIIEHHE C UCTOpHEH
UX Pa3BUTHUSA U CTAaHOBJICHHUS,

— (QopMupoBaHuE U pa3BUTUE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB MU XHMHUYECKHX pEaKlIMi, HEOOXOAUMBIX IJsi NpUOOpETEHMUS
YMEHUN OpPHUEHTHPOBAaTbCSA B MHUPE BELIECTB U XUMUYECKHX SIBJIICHH,
UMEIOIINX MECTO
B IIPUPOJE, B MPAKTUYECKON U IIOBCETHEBHON KU3HH;

— pa3BUTUE YMEHUU M CIOCOOOB JESATEIBHOCTH, CBS3AHHBIX C HAOJIOJIEHHEM
U OOBSICHEHHMEM XHMHYECKOTO OSKCIEPUMEHTa, COOIIOJIEHUEM TMpaBUII
0e301macHOro o0paIieHus ¢ BeIeCTBAMH.

3agaum IMCHUIIINHDI:



1) copmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUUYECKHUX
IPOLIECCOB M SIBJICHUN B OKpYXalolleld cpefe, a TaKKe HX CBSI3b C
1EJIOCTHON HAyYHOUM KapTUHOW MHpa U APYTUMH €CTECTBEHHBIMU HayKaMu;

2) pa3BUTh YMEHUS COCTaBJISITH (hOPMYJIbI HEOPTAHUYECKUX U OPTraHUYECKUX
BEIIIECTB, YpPaBHEHUS XUMHUYECKUX pEAKIUH, OOBACHITH HX CMBICTH,
WHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUYECKUX SKCIIEPUMEHTOB,

3) chopmupoBaTh  HAaBBIKM  MPOBEACHUS  MPOCTEUIINX  XUMHYECKUX
OKCIIEPUMEHTAJIBHBIX ~ MCCIEJOBAaHUH ¢ COONIOJCHUEM  IpaBUI
Oe3zomacHoro  oOpalleHHss C  BellecTBAaMM W J1aOOpaTOpHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHUS HaXOJIUTh, AaHAJTU3UPOBAThH U HUCIIOJIH30BATh HH(POPMAIIHIO
XUMHUYECKOTO XapaKTepa U3 PasIuIHBIX MH(GOPMAIMOHHBIX HCTOYHHUKOB,
BKJIIOYAsl Y4YEOHYIO JIUTEpaTypy, HaydHble NyOJIMKallUM U WHTEPHET-
pecypesl;

5) chopmupoBaTh  yMEHUS  NPOTHO3UPOBATH  TMOCJIEACTBUS  CBOEH
NEATEIIbHOCTH U XUMUYECKUX MIPUPOIHBIX, OBITOBBIX u
MPOU3BOJICTBEHHBIX MPOILIECCOB, YUUTHIBAS BO3ZMOKHBIE IKOJIOTUUYECKHUE U
COILIMAJIbHBIC BO3ICHCTBUSI;

6) copmupoBaTh MOHUMAHUE 3HAYUMOCTHU JIOCTHKECHUI XUMUYECKONU HAYKHU
U TEXHOJIOTUW JJI1 Pa3BUTHS COIMAIBLHOM U MPOU3BOJCTBEHHOU cdep ¢
YMEHUEM TMPUBOJUTH MPUMEPHl MX MPUMEHEHHS] B Pa3IMYHBIX cdepax
KU3HU.

1.2.2. Ilnanupyemble pe3y/ibTaTbl OCBOCHHUSI 001Ie00pPa30BaTe/bLHOI
aucaumInHbI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe ®PI'OC COO

Oco0oe 3HaueHue 001Ie00pa3oBaTeNbHas JUCIUILTNHA « XUMUS» UMEET MPU
dbopmupoBanuu u pazputuu OK 1; OK 2; OK 4; OK 7 u IIK, npenacraBieHHBIX

B akTyasm3npoBaHHbIX PI'OC CIIO no cnenuanbHOCTH.



Kon u
HauMEeHOBaHHE
¢opmupyembIx
KOMIIeTeHIH i

HJ'[aHI/lpyeMble pe3yjbTaTbl OCBOCHUA JUCHUIIJIUMHBI

Oomue

JAucuunianHapHbie

OK 01. Beibupatp
CIIOCOOBI peLICHUS
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

JIn4HOCTHBIE Pe3yJbTATHI 0JKHBI OTPAKATH B YACTH:
TPYAOBOI0 BOCHIMTAHMSA:
— TOTOBHOCTH K TPYJly, OCO3HAaHUE LIEHHOCTU MAacTepCTBa,

TPYAOJI00HE;

— TOTOBHOCTH K AKTUBHOM JESITEIIBHOCTH
TEXHOJIOTUYECKOH U COLMAIBbHON HAlpaBJICEHHOCTH,
CTIIOCOOHOCTh UHUITUHPOBATH, TUTAHUPOBATH u

CaMOCTOSITENILHO BBITIOJIHATH TaKyIO AEATEIbHOCTb;

— HWHTEpeC K pa3audyHbiM cdepam MnpodecCHOHATBHOU
JESATEIIbHOCTH, YMECHHE COBEPIIATh OCO3HAHHBIA BBHIOOP
Oyayuieil mpodeccun U pearn3oBbIBATH COOCTBEHHBIE
’KU3HEHHbIE I1JIAHbI,

— TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUIO W
caM000pa30BaHMIO Ha MPOTSHKEHUU BCEH JKU3HHU.

MeTtanpeaMeTHbIe pe3yJbTAThI J0IKHBI 0TPAKATH:

OBianenue YHHUBEPCAJIbHBIMHA Y4eOHbIMH

MO3HABATEJIbHBIMH JAeHCTBUSIMH:

a) 0a30Bble JIOrHYecKHe AeiiCTBUS:

— CaMOCTOSTEeNbHO (OPMYIHPOBATH U AaKTyaTU3UPOBATH
po0JieMy, paccCMaTpuBaTh €€ BCECTOPOHHE;

— yCTaHaBJIHMBAaTh CYIIECTBEHHBIN MPHU3HAK WA OCHOBAHHUS
JUTSI CpaBHEHM S, KJIacCU(pUKAIIMU U 0000IICHHUS,

—  OIpPEAeNsATh eI ACSITSILHOCTH, 33aBaTh apaMeTPhl U
KPUTEPHUU UX TOCTHUKCHUS;

— BBIBIATh 3aKOHOMEPHOCTH H
paccMaTpuBaeMbIX SBICHUSX;

— BHOCHUTHb KODPPEKTHBBI B JICSTCIBHOCTD,

IIPpOTHBOPCUYHA B

OLCHUBATh

JucnuninHapHbie pe3yJbTaThl H J0JKHbI OTPAKATH:

NP6 01. chopMUpPOBAaHHOCTH  MPEACTABICHUH: O
XUMHYECKON COCTABIISIOIIEH €CTECTBEHHOHAYYHON KapTUHBI
MHpa, pOJM XUMHHM B IO3HAHUMU SIBICHUH NIPUPOIBI, B
(OpMHpPOBAHUN MBINUICHUSI W KYJIbTYPHl JUYHOCTH, €€

(GYHKIIMOHATBHOW  TPaMOTHOCTH,  HEOOXOAMMOW st
pelieHuss  MPaKTHUYeCKUX  3a7a4y U OKOJOTHYECKH
000OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0pOBbIO U

MIPUPOJHOM CpelIE;

IIP6 02. B1aieHue CUCTEMON XUMHUUYECKUX 3HAHUM, KOTOpast
BKJIFOYACT: OCHOBOIIOJATAIOIINE TOHATHS (XUMUYECKUN
3JIEMEHT, aTOM, 3JIEKTpOHHas 000joYka aTroma, S-, p-, d-
AJICKTPOHHBIE  OpPOMTATM  aTOMOB, HOH,  MOJEKYJIa,
BaJIEHTHOCTD, AIICKTPOOTPHUIATEIHHOCTD, CTENEHb
OKHCJICHUsI, XUMHUYECKasi CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJIIPHBIA 00BEM, YTIEPOIHBIA CKeleT, (QyHKIHOHAIbHAsS
rpyIa, pagukal, W30MEpHUs, H30MEpPbI, TOMOJOTUYECKHI
psn, TOMOJIOTH, yTIEBOIOPOIBI, KHCIIOPO/I- u
a30TCO/ICPKAIINE COCTUHEHUS, OMOJIOTHUYECKH AaKTHUBHbBIC
BeniecTBa (YrJieBOAbI, KHUPHI, OENKH), MOHOMEp, MOJIUMEp,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COCTUHEHUS,
KpUCTAJUTMUECKas pEeIIeTKa, THIBl XUMHUYCCKUX PEaKIIUH
(OKMCIHUTENbHO-BOCCTAHOBUTEIBHBIE, 9K30-H
SHJIOTEPMHUYECKHE, PEaKIMM HOHHOTO OOMEHa), PacTBOD,
AJIEKTPOJIUTHI, HEAJICKTPOJIUTHI, AIEKTPOJIUTUYECKAS
JUCCOIMAITNS, OKHCIIMTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKON pPEeaklK, XUMUYECKOE PAaBHOBECUE), TEOPUH U




COOTBETCTBUE pPE3YyJIbTATOB IEJISIM, OIIEHUBATH PHUCKU
MMOCJICICTBUN ICATCILHOCTH;

— pa3BUBaTh KpPEATHBHOE MBIIICHUE
YKU3HEHHBIX TIPOOIIEM.

0) 0a30BbIe HCCIEN0BATEIbCKUE eiCTBUS:

IIPU  pELICHUH

— BIQJETh HABBIKAMU  y4EOHO-MCCIICJIOBATEIILCKON |
MPOCKTHON  JEATCIILHOCTH, HAaBBIKAMH  Pa3peHICHUS
npo0Jem;

—  BBISABIIATH MIPUYMHHO-CJICICTBCHHBIC CBSI3U u

aKTyallM3MpOBaTh 3aJlady, BBIIBUTATh THUIOTE3Y €€
peIleHHsI, HAXOJUTh apryMEHTHI I JIOKa3aTelbCTBA
CBOMX YTBEPXKICHUH, 33a/1aBaTh IMapaMeTPbl U KPUTCPHH
peIICHUS;

— aHaIM3WPOBATH TOJYYCHHBIC B XOJC PEIICHUS 3aJa4u
pe3yJbTaThl, KPUTHUECKH OLICHUBATH WX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

— yMETh TIEPEHOCUTh 3HAHUS B I[IO3HABATCIBHYI W
MIPAKTUIECKYIO 00JIACTH KU3HEICATSIILHOCTH,

— yYMEThb WMHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEAMETHBIX
obacTei;

— BBIIBHraTh HOBBIC HJIEH, IIpejiaraTh OpPUTHHAJIbHBIC
MOJIXO/IbI U PELICHUS;

— CTaBUTh  HPOOJIEMBI  H
AIbTePHATHBHBIC PEIIICHHSI.

3aaud,  JOMYyCKArolue

3aKOHBI (TEOpUS] XUMUUYECKOTO CTPOCHHS OPraHHUYECKUX
BeuiectB A.M. bytiiepoBa, Teopusi 3JIEKTPOJIUTHUECKON
auccouuanuu, nepuoandeckuit 3akon J[.M. Menneneena,
3aKOH COXpAaHEHUSA Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUHN S3BIK XUMHUH, PAKTOJIOTHICCKHE CBEICHHS O
CBOMCTBax, COCTaBe, IOJy4YeHUHM U  0O€30MaCHOM
HCIOJIb30BaHUU Ba)KHEHIIINX HEOPraHUYECKUX u
OPTaHWYECKUX BEIIECTB B OBITYy ©  MPaKTUYCCKOU
JIesITeIbHOCTH YeJIOBEKA;

MP6 03. chopMHPOBAHHOCT,  yYMCHHHA  BBISBIATH
XapakTEepHble MNPU3HAKM U  B3aUMOCBSI3b  HU3YUYEHHBIX
MOHSATUN, TPUMEHATH COOTBETCTBYIOIIME TMOHATUS TpPHU
ONMCAHUU CTPOCHHUS U CBOWCTB HEOPraHMYECKUX U
OPTraHWYECKUX BEIIECTB W HX MPEBPAILECHUN; BBISBISATH

B3aMMOCBS3b XMUMHYECKHX 3HAHUM C TOHATHUSAMH U
MPEACTABICHUSIMU TPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

P66 04. chopMHUpPOBAaHHOCTE YMEHUH HCIHOJIB30BAThH

HAaUMEHOBAHUSI XUMUYECKUX COCIMHEHUN MEXIyHApOIHOTO
COK3a TEOPETHYECKOW W  NPUKIAJAHOM XHMHM U
TPUBHAIIbHbIE Ha3BaHUS BAXKHEHIIMX BeUIECTB (ITUJICH,
alleTWIeH, IIHLepuH, (eHon, GopMalbIeTHa, YKCyCHas
KHUCTIOTa, TIUIMH, YrapHbIN Ta3, yriIeKUCHbIH ra3, aMMHak,
raiieHasi M3BECThb, HEralleHas W3BECTb, IMUThEBas cojla U
IPYTHUX), COCTaBJIATH (OPMYNbl HEOPTaHUYECKUX H
OPTraHWYECKUX BEIIECTB, YPABHCHHUS XUMHUYECKUX PEaKIIHi,
OOBSCHATH HUX CMBICI; TOATBEPKIaTh XapaKTepHbIC
XUMHYECKHE CBOMCTBAa  BEUIECTB  COOTBETCTBYIOIIMMHU
JKCIIEPUMEHTAMHU M 3alUCSMU  YPaBHEHUH XUMHUYECKHX
pEaKLHii;

IIP6 05. cdopMUPOBAHHOCTH YMEHUN YyCTaHAaBIUBATh
IIPUHA]IEKHOCTD M3YYEHHBIX HEOPTraHUYECKHUX u
OpraHMYECKHUX BEIIECTB K OMNpeAeNieHHbIM KilaccaM U
rpynmnaM COeIMHEHUH, XapaKTepu3oBaThb HX COCTaB H




BOKHEUINIME CBOWCTBA; OMNPEACNATh BUIbI XUMHUUYECKHX
CBs3eH (xoBasieHTHas, HMOHHaA, MeTaJuTH4ecKasi,
BOJIOPOJHAS), THUIIBI KPHUCTAJUIMYECKUX PEIIETOK BEIECTB;
KJIACCU(UITUPOBATH XUMUYECKUE PEAKIIHH;

IIP6 07. chpopMuUpOBaHHOCTh YMEHUIN MPOBOJIUTH PACUETHI
0 XUMHUYECKUM (OpMyJiaM U YPaBHCHHSIM XUMHUYCCKUX
peakuuii ¢  HUCHOJb30BaHUEM  (DU3MUECKHX  BEIUYHH,
XapaKTEePU3YIOIIMX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCIIOBUS) ra3oB, KOJUYECTBA
BEIIIECTBA; MCIIOJIB30BATh CUCTEMHBIC XUMUYECKHE 3HAHUS
JUIST  TIPUHSATHS PEHIeHU B KOHKPETHBIX >KU3HEHHBIX
CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM.

OK 02. Ucnosib30BaTh
COBPEMECHHEIC
CpeICTBa MIOUCKa,
aHaJIM3a U
UHTEpIpEeTalUU
UHPOPMALIUU 1
uH(pOpPMaIMOHHBIE
TEXHOJIOTHH IS
BBITMIOJTHEHHUS 3a/1a4
po(hecCHOHATTLHOM
JESITEIIbBHOCTH

JInuHOCTHBIE Pe3yJIbTAThI I0JIKHBI OTPAKATH B YACTH:

HEHHOCTH HAYYHOI0 MO3HAHUS:

—  c(hopMUPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKl W OOIIECTBEHHON MPAKTHKH, OCHOBAaHHOIO Ha
IUanore  KyinbTyp, CIIOCOOCTBYIOIIETO  OCO3HAHHIO
CBOETO MECTa B MOJHUKYJIBTYPHOM MHDE;

— COBEpIICHCTBOBAaHUE  S3BIKOBOM W YUTATEIbCKOMU
KyJIbTYypbl KaK CpEACTBa B3aUMOJEUCTBUS MEXKIY
JIFOJIBMH U TTIO3HAHUS MUDA;

— OCO3HaHUWE  IIEHHOCTHM  HAay4YHOW  JEATEIbHOCTH,
TOTOBHOCTH OCYIIECTBIISITh MIPOCKTHYIO u
HCCIIEA0BATENIbCKYIO JI€ATENIbHOCTh UHAUBUAYAJIbHO U B
rpymre.

MeTtanpeameTHblie pe3yJabTaThl JOJKHBI 0TPAXKATh:

OBianenue YHHBEPCAJIbLHBIMH yY4eOHBIMU

NMO3HABATEJIbHBIMU JACHCTBUAMM:

B) padora ¢ ungopmanueii:

— BJIaJA€Tb  HaBbIKaMH  IIOJIYYCHHA I/IH(i)OpMaIII/II/I nus3
HCTOYHHUKOB Pa3HbIX THUIIOB, CaMOCTOATCIIBHO
OCYHICCTBIATL IMOUCK, aHAJIM3, CUCTEMAaTU3alluIi0 U

MHTEpIpETalni0 WHGOPMAllMKM pa3IUYHbIX BUAOB U

JAucuumuinHapusie  (mpeaMeTHbIE)  pe3yJbTaTbl M
JOJIKHBI OTPAXKATh:
IIP6 06. BianeHHEe OCHOBHBIMM METOJAaMU HAyYHOI'O

MIO3HAHUS BEIIECTB W XUMHUYECKUX SBICHHN (HAOIIOIEHHE,
U3MEpEeHNE, FIKCIIEPUMEHT, MOJICIINPOBAHUE);

IMP6 07. chpopMHpPOBAaHHOCTH YMEHHUI MPOBOAUTH PACUETHI
0 XUMHYECKMM (OpMyJaM W YPaBHEHHSM XHUMHUYECKUX
peaknuii ¢  HCIOJNb30BaHHMEM  (PU3MYECKUX  BEIUYHH,
XapaKTEePU3YIOINX BELIECTBA C KOJMYECTBEHHON CTOPOHBI:
Macchbl, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA
BEILIECTBA; HMCIOJb30BaTh CHCTEMHBIE XUMHYECCKHUE 3HAHUS
JUIs  TPUHATHS PEUICHHH B KOHKPETHBIX JKU3HEHHBIX
CHUTYalUsX, CBA3aHHBIX C BEIIECTBAMH M UX IIPHMEHECHUEM;
IIP6 08. chopmMUpOBaHHOCTH YMEHUH IUIAHUPOBATH U
BBIMIOJHAT ~ XMMHUYECKHH OSKCIEPUMEHT  (IIpEeBpaIleHUs
OpPraHMYeCKHUX BEIIECTB MPH HArPEBaHUH, MOJIyYCHHE
STHJICHA U M3YYEHHE €r0 CBOMCTB, KAYeCTBCHHBIC PEAKLIUU
Ha albJETH/bI, KpaxMal, YKCYCHYIO KUCIIOTY; JACHATypalus
OENKOB MpHM HAarpeBaHHWHM, IIBETHBIC pEaKIUHU OEJIKOB;
IPOBOJUTHh PEAKIWHU HOHHOTO OOMEHA, OMpEACISTh CPery
BOJHBIX PAacTBOPOB, Ka4eCTBEHHBIC PEaKUUH Ha Cyabdar-,
KapOOHAT- U XJIOPUJ-aHUOHBI, HA KATHOH aMMOHHS; PelIaTh




(dbopM TIpeICTaBICHHUS,
— Co3IaBaTh TEKCThl B Pa3IMYHBIX (popMarax ¢ yd4eTom
HasHa4YeHUs HMHOOpPMAMKU H I[EICBOH  ayJAUTOPHH,

BBIOMpas ONTUMANbHYIO (OpPMY MpPEIACTABICHHUS U
BU3yaJIH3alluH;
— OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTb

nH(pOpPMAIINHY, €€ COOTBETCTBUE MPABOBHIM M MOPAIBHO-
TUYECKUM HOpMaM;
— BJaJeTh  HaBBIKAMHU
nHpOpManuy,
JMYHOCTH.

pacro3HaBaHHMsS W 3alIHUTHI
UH(POPMALMOHHOM 0e30macHOCTH

OKCIIEpUMEHTANIbHBIE 3a7ayd 1o TemMaM "Metael" u
"HemeTannbl") B COOTBETCTBUM C MpaBUIaMH TEXHHUKHU
0e30MacHOCTH Mpu  OOpalleHHH C  BElIeCTBAMU U
71a00paTOPHBIM 000PYIOBAHUEM; TPEJICTABIISATD PE3YIbTAThI
XUMHYECKOTO JIKCIEPUMEHTa B (opMe 3aliCH YpaBHEHMIA
COOTBETCTBYIOIIUX PEAKIMA M (OPMYIHPOBATH BHIBOJBI HA
OCHOBE 3THX PE3y/IbTaTOB;

IMP6 09. chopMUPOBAHHOCTH YMEHHUS aHAIU3UPOBATH
XUMHYECKYI0 HMH(QOpPMAIMIO, TOIy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (CpEACTB MaccoBOoW HH(OpMAIUM, CETh
Wurepuer u apyrue).

OK 04. O¢ddexruBHO
B3aUMO/ICHCTBOBATH U
pabortatsb B
KOJUIEKTUBE U
KOMaH/1e

JIMYHOCTHBIE pe3yJbTaThbl JOJKHBI OTPAKATDL B YaCTH:
Irpa;KaIaHCKOI0 BOCIIMTAHUA:

— TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B
WHTEpecax rpaKIaHCKOTO OOIIeCTBa;

— YMGHI/IG BBaHMOHeﬁCTBOBaTB C COIIMAJIBHBIMHA
WHCTUTYTAMU B COOTBETCTBUU C HX (QYHKIHUSIMH U
Ha3HAYECHUEM.

MeTtanpeaMeTHble pe3yJabTaThl 10JKHbI 0TPAXKATh:

OBjaieHne YHHMBEPCAJbHBIMM KOMMYHUKATHBHBIMU

NeHCTBUSAIMU:

0) COBMeCTHAs J1esITeJIbHOCTD!
— TIOHMMATh W UCIOJIL30BaTh MMPEHMYIICCTBA KOMAHTHON H
WHIMBHUIYaIbHOU PaOOTHI;

— IPUHUMATh e COBMECTHOM NEeATEIbHOCTH,
OpraHU30BbIBATH M KOOPAUHUPOBATH JEHUCTBUS IO €€
JOCTHKECHHUIO: COCTaBJIATh IJ1aH JeICTBU,

pacmpeienaTb pojid C Y4eTOM MHEHUM YYaCTHHUKOB
00Cy>KJaTh pe3yJbTaThl COBMECTHOM paboThI;

— KOOPAMHHUPOBATH M BBINOJHATH PAOOTy B YCIOBHSIX
pETbHOTO, BHUPTYAIBHOTO W  KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBUS;

— OCYLUECTBJIATh MO3UTUBHOE CTPATETMUYECKOE MOBEICHHE
B DPAa3JIMYHBIX CHUTYaIUAX, MPOSBISTH TBOPYECTBO H

JucuuninHapHbie
JAOJIKHBI 0TPAXKATH:
IIP6 08. chopmMUpOBaHHOCTH YMEHUH IUIAHUPOBATH U
BBIMIOJHATh XUMHYECKHH AKCIEPUMEHT (TpeBpalleHus
OPTaHWYECKUX BEIICCTB TIPU HATPEBAHHH, ITOJIYUYCHHC
STUJIEHA U U3YYCHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKIIMU
Ha aJbJICTHJIBI, KpaxMay, YKCYCHYIO KHCJIOTY; JACHATYpAaIUs
OeNKOB TpU HAarpeBaHUM, I[BETHBIE pEAKIHH OEIKOB;
MPOBOANTh PEAKIIMH HOHHOTO OOMEHA, OINPEACISATh CPEdy
BOJIHBIX PAaCTBOPOB, KAa4E€CTBEHHBIC PEAaKIUU Ha Cyibdar-,
KapOOHAT- U XJIOPUI-aHUOHBI, Ha KATHOH aMMOHHSI; PEIIaTh
SKCIIEpUMEHTAJbHbIE 3aJaud 1o TemMaM "Mertaibl" u
"HemeTannbl") B COOTBETCTBUM C MpaBUIaMH TEXHUKHU
0e30MacHOCTH Mpu  OOpalleHHd C  BElIeCTBAMU U
71a00paTOPHBIM 000PYIOBAHUEM; TPEJICTABIISATD PE3YIbTAThI
XUMHYECKOTO JIKCIEPUMEHTa B (opMe 3amiCH YypaBHEHHIA
COOTBETCTBYIOIIUX PEAKIUH U (OPMYITHpPOBATH BBHIBOJBI Ha
OCHOBE ITHX PE3YyJIbTaTOB.

(mpeaMeTHble)  pe3yJbTaThbl U




BOOOpakeHue, ObITb UHUIIHATUBHBIM.
OBjaanenue YHHMBEPCAJbLHBIMH
NeHCTBUSAIMU:

r) IpUHATHE ce0sl U APYTUX JI0Jei:

— TMPUHUMATh MOTHUBBI M apryMEHTHI APYTHUX JIIOJACH mpu
aHaJIM3€e PE3YJIbTATOB JIEATEIbHOCTH;

— TIpU3HaBaTh CBOE MpPaBO M MPaBO JPYruX JIIOACH Ha

OIIIMOKHU;

— pa3BUBaTh CIOCOOHOCTH TOHMMATh MHUP C TO3HUIHU

JPYTOro 4eoBeKa.

peryJsiTUBHBIMH

OK 07.
CopeiicTBoBaTh
COXPaHEHHUIO
OKpY>KaroIle Cpebl,
pecypcocOepereHuIo,
IPUMEHSTH 3HaHUS 00
M3MEHEHUU KJIuMara,
TIPUHITAITBI
OEpEIKITUBOTO
IIPOM3BO/ICTBA,

a3 pexTrBHO
JIECTBOBATH B
Ype3BhIYANHBIX
CUTYaIUSIX

JIn4HOCTHBIE Pe3yJIbTATHhI I0JIKHBI OTPAKATH B YACTH:

JKO0JIOTHYEeCKOI0 BOCIINTAHMSA:

—  c(hopMUPOBAaHHOCTH 9KOJIOTMYECKOM KYJIBTYpBI,
[MOHUMAHUE  BIIUSHUS COLIMAJIbHO-9KOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MNPHUPOJHOM M COLUUAIBHOU
cpenbl, OCO3HaHUue J1006aTBEHOTO Xapakrepa
IKOJIOTHUYECKUX MPOOIIEM;

— IUIAHUPOBAHME M  OCYIIECTBICHUE  JCUCTBUH B

OKpY)KaloIllelW cpele Ha OCHOBE 3HAaHUA LeJeH
YCTOMYMBOI'O pa3BUTHUS YEJIOBEUECTBA;
— QAKTMBHOE HENpUATHE JEUCTBUHM, IPUHOCIIIMX BpPEJ]

OKpY>Karollie cpene;

— yMeHHue MIPOTHO3UPOBATh HEOIaronpusITHbIE
9KOJIOTHYECKHE MOCJEACTBUS  MPEANPUHUMACMBIX
JNEUCTBUM, TPEOTBpALATh UX;

— pacuiMpeHue OmbiTa JEeATEIBHOCTH  JKOJIOTUYECKOM
HaIPaBJIEHHOCTH.

MeTtanpeaMeTHble pe3yJbTAThl J0KHBI 0TPAKATH:

OBianenue YHHBEPCAJIbLHBIMH yY4eOHBIMU

NMO03HABATEJILHbIMH el CTBUSIMU:

B) padora ¢ ungopmanueii:

— HCHOJb30BaTh cpencTBa UH(OPMAITMOHHBIX u
KOMMYHHKAI[MOHHBIX TEXHOJIOT Uil B pelieHun

KOTHUTUBHBIX, KOMMYHHUKATHBHBLIX W OpPTraHHU3allMOHHBIX

JAucuumuinHapHsie  (IpeaMeTHbIE)  pe3yJabTaTbl M
JOJIKHBI OTPAXKATh:
NP6 01. chopMuUpOBAaHHOCTH  MPEACTABICHUH: O

XUMUYECKON COCTABISIOIIEH €CTECTBEHHOHAYYHON KapTUHBI
MHUDPA, POJIM XUMHUU B IIO3HAHMM SIBJICHUN INPUPOIBI, B
(OpPMHpPOBAHUN MBIIUICHUST W KYyJIbTYPHl JUYHOCTH, €€

(GYHKIIMOHATBHOW  TPAaMOTHOCTH,  HEOOXOAMMOW st
peuieHuss  MPaKTUYeCKUX  3a7a4y M OKOJOTHYECKH
000OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0pOBBIO U

MPUPOJHON CpelIE;

I1P6 10. copmMupoBaHHOCTH YMEHHI COOJIIOIATh MpaBHIIa
IKOJIOTHUECKH IIeTIECOO0Pa3HOTO TIOBEACHUS B OBITY U
TPYJOBOM JI€ATEIbHOCTH B LEISIX COXPAHEHUS CBOETO
3710pOBbSI M OKPYKAIOIIEW INPUPOJHOM CpPEXbl; YYHUTHIBATH
ONaCHOCTh ~ BO3JCWCTBUSL  HA  JKUBBIE  OpPraHU3MBbI
ONpEENIEHHBIX BEUIECTB, IIOHMMAas CMBICI [IOKa3aTess
MpeAesIbHON JOIMYCTUMON KOHLUEHTPALUU.




3aJad ¢ coOmoneHueM TpeOOBaHMW  APrOHOMHUKH,
TEXHUKH 0€30MaCHOCTH, THTUEHBI, pecypcocOepekeHms,
NPaBOBBIX M ATUYECKUX HOPM, HOPM HH(OPMALUOHHOMN
0€30IaCHOCTH.

[IK 1.7. BeimoaHsaTh yYMEHHE MPOTHO3UPOBATH HEOIArONPUATHBIE SKOJIOTHUYECKUE | YMETh coOroaaTh npaBuIia HKOJIOTHYECKU
CaHHUTapHO- MOCJIEACTBUS NPEANTPUHUMAEMBIX JICUCTBU, 1eecoo0pa3Horo

SMUAEMHOJIOTHYECKHUE | TPEJOTBpAIIaTh UX; PACIIUPEHUE OMBITA ACSITEIbHOCTH MOBECHUS B OBITY U TPYAOBOM MAEATEIBLHOCTH B IIENAX
TpeOOBaHUS TIPHU AKOJIOTMYECKOM COXpaHEeHUs

PEIOCTaBICHUU HAIPaBIEHHOCTH CBOETO 3/I0POBbsSI U OKPYKAIOIIECH MPUPOTHOMN Cpebl
MapUKMaxCepPCKUX

YCIIyT

1.3 IlpumeHeHHe 3JIEKTPOHHOTO 00y4eHHMS U TeXHOJIOTHil TUCTAHIIMOHHOT0 00Pa30BaHUS

BO3MOXHa C

Peanmauml COACPKaHUA IIPOI'PaMMBI IMNPUMCHCHHUCM  OJICKTPOHHOI'O o6yquH;1 U TEXHOJIOIHH
JAUCTAaHIIMOHHOTI'O 06pa30BaHI/I}I, OTKPBITBIX O6pa3OBaTCJ'II>HI)IX PECYpPCOB .

1.4 Peanu3anmst coep:KaHus NporpamMmsl AJis1 od0ydawimuxcs ¢ OB3
Peanuzanus conepkanus 00pa3oBaTebHOM MPOrpaMMbl M KOHTPOJIb PE3YJIHTATOB €€ OCBOCHMS ISl OOYYaroIIUXCs C

OrpaHUYECHHBIMH BO3MOKHOCTSIMU 370POBbS M HMHBAJIUAOB OPraHU3YyeTCs C YYETOM OCOOCHHOCTEH HMX MNCUXO(PU3NYECKOTO
Pa3BUTHSL, UHANBUYAIbHBIX BO3MOKXHOCTEN U COCTOSTHUSA 30POBbSI.



2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJIBHON
JANCHUIIVIMHBI « XUMMU S

2.1. O6bem 00mIC00pa30BaTENbHON Y4eOHOH NTUCHMILIMHBI U BUABI Y4eOHOMH
HATPY3KH

Buj yueOHoi1 paGoThI 0O0BeM B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHUIINHBI 144
Y4yeOHas HArpy3Ka BO B3aMMO/IeliCTBHU ¢ MpenoaaBartesieM (Bcero) 126
BT. 4..

TEOPETUUYECKHUE 3aHATUS 44
MPaAKTUYECKUE 3aHATHUSA 26
1abopaTOpPHBIE 3aHITHUS 18
KOHTPOJIbHBIE pabOTHI 8
KOHCYJIbTallu! 12
IIpodeccnoHaibHO OpPHEHTHPOBAHHOE cojAepkaHUe (coaep:kaHHue 30
NMPHUKJIATHOTO0 MO1YJIs)

BT. 4..

TEOPETUYECKUE 3aHATUS 14
MPAKTUYECKHUE 3AHATHUSA 10
n1abopaTopHbIE 3aHATHUS 6

IIpome:xxyToyHasi aTTecTanus (3Kk3ameH) 6




2.2. TemaTudyeckuii miian u cogep:xxanue nucuumuinabl O01.07 XUMUSA

HaumenoBanue
pa3ieioB M TeEM

Conepskanue yae6HOro Marepuasa (0CHOBHOE M POdecCHOHAILHO OPUEHTHPOBAHHOE)',
J1a0opaTopHbIe M MPAKTHYECKHE 3aHITHS, MPUKJIATHOH MOIYJIb

O0LéM
4acoB

dopmupyemble
KOMIIeTCHIIUH

1

2

4

Copepxanue y4eOHOro MaTepuaJia

96

Pa3znen 1. TeopeTuyeckue 0CHOBbI XUMHH

24

Tema 1.1.

OCHOBHBIE XUMHYECKHE
IOHATHS W 3aKOHBEI,
CTpPOCHHUE aTOMOB
XAUMHUYECKHX
3JIEMECHTOB

Conep:xxaHue yueOHOro MaTepuaJia

XuMuyeckuit  3nmeMeHT. AToMm. fnxpo aTtoma, HM30TOIBL.  OJEKTPOHHAas  000JIOUKa.
DHepreTuvecKue ypoBHU, NOTyPOBHU. ATOMHEBIE OpOUTAIH, S-, p-, d- anemeHnTsl. OcoOeHHOCTH
pacrpeeNieHus: YJICKTPOHOB 10 OPOUTANISIM B aTOMaX AJIEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB.
OnexktpoHHas KoH(uUrypamus arToMoB. OCHOBHBIE XUMHYECKUE 3aKOHBI

IIpakTH4YecKue 3aHATHS

[TpakTuueckas padora Nel. «OCHOBHBIE KOJMYCCTBCHHBIC 3aKOHBI B XMMHH W PacdeThl TI0
YPaBHEHUSIM XUMHUYECKUX PEAKLIUII».

OTHocuTeNnbHBIE ATOMHAs U MOJIEKyJispHas Maccel. MonsipHas Macca. KonnuecTBo BeliecTsa.
MaccoBast fois BeuwiectBa. 3akoH ABoraapo. MomsipHelid 00beM ra3zoB. OTHOCHUTEIbHAs
IUIOTHOCTH Ta30B. PacdeTs! 1Mo YPaBHCHUAM XUMHWYCCKUX peaKuHﬁ C MCII0JIb30BaHMEM MAacCCOBO
JI0JIM BElIeCTBa, 00beMa (HOpMaJlbHbIE YCIIOBUS) a30B, KOJIMYECTBA BEILIECTBA

OK 01

Tema 1.2.
[leproguueckuii 3aK0H
u [Tepnonnueckas
CUCTEMA XHMHYECKUX
sanementoB /I n.
Mengeneesa, ux CBA3b
c COBPEMEHHOMN
Teopuen CTPOCHUS
aTOMOB

ConepxxaHue y4eOHOro MaTepuaJia

IIpakTH4yeckue 3aHATHSA

IIpakTuyeckas pabota Ne2. «M3ydyeHue NepuoIMUecKUX 3aKOHOMEPHOCTEH M MX B3aUMOCBS3H
CO CTPOEHHEM aTOMOBY.

[lepuoanueckast cucrema xumudeckux 3nemeHToB J.M. MenneneeBa. CBsi3b eprHOIUUECKOI0
3akoHa U [lepuonnueckoil cucTeMbl XUMHUECKUX JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOIMCTB XHMHUYECKHX DJIEMEHTOB, OOpa3yeMbIX HMH
IIPOCTBIX U CIIOXKHBIX BELIECTB IO rpynnaM u nepuogam Ilepuonuueckoil cuctemsl. 3HaueHue
MEPUOJNYECKOr0 3aKOHAa M CUCTEMbl XUMHUecKux 3nemeHToB [I.V1. MeHnzaeneeBa B pa3BUTUU
HaYKH.

YcTaHOBIIEHUE CBSI3U MEX]y CTPOCHHEM aTOMOB XMMMUYECKHUX 3JIEMEHTOB U NEPUOAMYECKUM
U3MEHCHHEM CBOMCTB XMMMYECKHX JJIEMEHTOB U HUX COCJIMHEHMH B COOTBETCTBHH C

OK 01
OK 02
IK 1.7.




[10JI0KECHUEM [Iepnoanueckoit CUCTEMBI. Pemenne [IPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYCCKUX 3aJaHUH HA XapaKTEpPH3aIlUI0 XHUMHUYECKUX JJEMEHTOB «MeTraindeckue /
HEMETA/UIMYECKUE CBOMCTBA XMMHUYECKHX 3JIEMEHTOB B COOTBETCTBUM C HMX DJECKTPOHHBIM
CTPOCHUEM U TOJIOKEHHEM B IEPHOJUYECKONM CHCTEME XUMHUYECKUX »diaeMeHToB J[.U.
MenneneeBa»

Tema 1.3.
CtpoeHue BemiecTBa M
npupoaa XUMHUYECKOMN
cBs3u. MHuorooOpasue
BCIIIECTB

Conepxanue yueOHOro MaTepuaJia

CtpoeHue BemiecTBa. XHUMHUYecKas CBSI3b. BHIBI XHUMHUYECKOH CBsi3U (KOBaJEHTHas
HENoJISIpHasi ¥ TOJSpHAsA, UOHHAs, MeTaJuinueckas). MexaHnu3mbl 00pa3oBaHusl KOBaJICHTHON
XUMHUYECKON CBsI3HM (OOMEHHBIN U JOHOPHO-aKIENTOpHBIN). Bogopoanas cBs3b. BaneHTHOCTD.
DIIEKTPOOTPULIATENbHOCTh. CTeneHb OKHCIeHUs. IOHBI: KAaTHOHBI U aHHOHBI

IIpakTH4YecKue 3aHATHS

[Ipaktuueckast padora Ne3. «CTpoeHre BemecTBa U NPUPOAa XUMUYECKON CBSI3UY.
JleMoHcTpanust Mozeneil KpUCTAUIMYECKUX PEIIETOK: MOHHOM (XJIOpHJA HaTpus), aTOMHOU
(rpadut u anMaz), MOJEKYJISIPHON (YTIEKUCIBINA Ta3, HOJl), METALIUYECKON (HaTpHUil, MarHuii,
Menp). PemeHne mpakTHYecKuX 3aJaHuii Ha COCTaBJICHHE IIEKTPOHHO-Tpaduyeckux Ghopmy
3J1IeMeHTOB 1—4 nepuooB

OK 01

Tema 1.4.
Kiaccudukamms,

u HOMEHKJIaTypa
HCOPTaHNYCCKUX
BEIIIECTB

Copepxanue yueOHOro MaTepuaJia

Knaccudukanuss Heopranmdeckux BemecTB. HoMeHKIaTypa HEOPraHWYECKHX BEIIECTB
(oKkcHIbl, TUAPOKCUIBI, KUCIOTHI, CONH). BemiectBa MONEKYISIpPHOTO W HEMOJEKYJISPHOTO
CTpOCHUs. ATrperaTHble COCTOSHHUS BemiecTBa. Kpucramnnmueckue M amopdHbIC BEIIECTBA.
3aKOH TMOCTOSIHCTBA COCTaBa BeUIECTBA. T[HIMbl KPUCTALIMYECKHX PEIIETOK (aTOMHasi,
MOJIEKYJISIpHAsi, HWOHHAasA, MeTaJUIM4ecKas). 3aBHUCHUMOCTh CBOMICTBa BEIIECTB OT THIIA
KPUCTAJUIMYECKOW PEIIETKU

HpaKanecmle 3aHATHUSA

[IpaxTuueckas pabora Ne4. «HomeHKIaTypa HEOPraHUIECKUX BEIIECTBY.

Pemenne mnpakTHYECKMX 3adaHUN 1O KJIACCH(PHUKAIWMK, HOMEHKIATYpPE U XHUMHYECKHM
dbopMynaM HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIAcCOB (YrapHbI ras, yrieKucibld ras,
aMMHUaK, raiieHasl U3BeCTb, HerallleHasi U3BECTb, IUThEBAs CO/Ia U JIPYT'HX): Ha3BaHUSI BEILIECTB
no mexayHaponHoit (MIOITAK) unu TpuBHanbHON HOMEHKIATYpE W COCTaBlIeHUE (POPMYIIbI
XUMHYECKHX BELIECTB, ONpEesieHHe NMPUHAMICKHOCTH K Kiaccy. [louck mHpOpMamuu mo
Ha3BaHMUAM, HJACHTU(DUKATOpPAM, CTPYKTYpHbIM  (dopMmynaM. AHaIW3  XUMHYECKOH
UHPOPMALINK, MOJy4aeMON M3 pa3HBIX MCTOYHHKOB (CPEICTB MAacCOBOW MH(OPMAIUH, CETh
WurepHer u apyrue)

OK 01
OK 02

Tema 1.5.

Conepxanue yueOHOro MaTepuaJia

OK 01




Turmsl
peaxkuuit

XUMHNYCCKUX

Xumuueckasi peakuus. Kimaccupukanust U THIIBI XUMHUYECKUX PEAKIUK B HEOPraHMYECKOH
OpPraHMYECKON XMMHH. 3aKOHbI COXpPAaHEHMs MacChl BEILECTBA, COXPAHEHUS U IpEBpallleHUs
JHEPruM IpU  XUMHYECKUX peakuusax. OKHUCINUTENbHO-BOCCTAHOBUTEIIBHBIE — pEaKLUU
(YpaBHEHHS] OKHUCIEHUSI-BOCCTAHOBIICHUS, CTENIEHb OKUCIICHUSI, OKUCIUTEIb U BOCCTAHOBUTEID,
IIPOLIECCHI OKUCIIEHHSI U BOCCTAHOBJICHUS, BA)KHEUIINE OKUCINUTENN U BOCCTAHOBUTEIH, METOJ
ANIEKTPOHHOTO OajlaHca, JJIEKTPOJIM3 PACTBOPOB U PACIUIAaBOB BEINECTB, OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE  PEAKUUU B  IPUPOAE,  IPOU3BOACTBEHHBIX  IIpoleccax U
KHU3HEAESITEIbHOCTH OPraHU3MOB)

JlaGopaTopHble 3aHATHSA

JlaGopatopnas padora Nel «TuIbl XUMUYECKUX pEaKIUiD».

HccnenoBanue TUIOB (MO COCTaBY M KOJUYECTBY MCXOIHBIX M OOpa3yrOIIMXCs BELIECTB) U
IIPU3HAKOB XUMHUYeckux peakiuil. CocTaBleHHE YpaBHEHUH peakuuid COeAMHEHMS,
pas3oXeHus, 3aMelleHHs, OOMeHa, B T.Y. PEaKIHMi TOpPEeHUs, OKUCICHUSA-BOCCTAHOBIICHUS.
CocraBiieHHe M ypaBHUBAaHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKUUH  METO/I0M
3JIEKTPOHHOIr0 OayiaHca. PacueTHble 3a7auM Ha HAXOXKICHHWE OTHOCUTEIBbHON MOJEKYJISpPHOM
MAacCChl, ONPEACICHUE MACCOBOM I0JIM XMMHYECKHUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE

OK 02

Tema 1.6.
Cxkopoctb
pEeaKLHnii.
paBHOBeECHE

XUMHUYECKUX
XUMHUYECKOE

Conepxxanue yueOHOro MaTepuaJia

CKOpOCTb pEeaklliu, €€ 3aBHCUMOCTb OT pPa3IMYHbIX (PAKTOPOB: MPUPOABI PEArHPYIOLIUX
BEIIECTB, KOHLIEHTPALMM PEarupyroluX BELIECTB, TEMIEPATypbl U IUIOLIAJN pPEaKIUOHHON
noBepxHocTu. TemoBble 3()(EKTbl XUMMYECKMX peakUui: 35K30- M HIHAO0TEPMHUYECKHUE
peakiuu. OOpaTuMble peakuuu. XuMHYecKoe paBHOBecwe. DakTophl, BIHSIOMINAE HA
COCTOSIHUE XMMHUYECKOT0 PaBHOBECHs (KOHLEHTpALUs PEareHTOB WM MPOAYKTOB pPEaKLUH,
nasieHue, temneparypa). [Ipunuun Jle Illarense

HpaKTI/I‘{eCKI/Ie 3aHATHUA

[Ipaktuueckas pabora NeS5. «BnusHMe paznuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM
peaKIum.

Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 3a/laHUi Ha aHaiau3 (AKTOPOB, BIMSIOMIMX HA
M3MEHEHUE CKOPOCTU XUMUUYECKOU PeaKIMy. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIUU OT
NPUCYTCTBHUS KaTallu3aTopa Ha MpUMEpPe Pa3IoKEeHHUs MEPOKCHUIA BOJOPOJa C IOMOIIBIO
JUOKCHJIAa MapraHiia M Karajaspl. PelieHune MNpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUM Ha
npuMmeHnenue npunnumna Jle-lllarense ans HaXO0XASHUS HAMPaABICHUS CMELICHUS PaBHOBECHUS
XUMHUYECKOH pEeaknuu W aHamu3 (HAKTOpPOB, BIHUSAIOIMIMX HA CMEIICHHE XUMHYECKOIrO
paBHOBECHSI

OK 01
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IK 1.7.




JlaGopaTtopHble 3aHATHUSA

JlaboparopHas pabora Ne2 «M3ydeHue 3aBUCHUMOCTH CKOPOCTH XMMHMYECKOH pPEaKIu OT
KOHIICHTPAI[UU PEAarHPYIOIINX BEIIECTB U TEMIICPATYPhI».

JlaGopaTopHas paboTa Ha BBIOOP:

1. Jlaboparopnas pabora Ne2.1 «OmpeneneHue 3aBHCHMOCTH CKOPOCTH PEaKIHMH OT
KOHIICHTPAIlMU pearupyrolux BemecTBy». MccinenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
KOoHIeHTparuu. OnpeaeneHne KOHCTAHThI CKOPOCTH PEaAKIUH I'PaGUIECKUM METOIOM.

2. Jlaboparopnas pabora No2.2 «OmpeneneHue 3aBHCHUMOCTH CKOPOCTH PpPEaKIHH OT
Temrneparypb». MccinenoBanne 3aBHCHMOCTH CKOPOCTH pPEaKIMH OT TeMmIepaTypel. Pacuer
SHEPrUU aKTUBAIMH PEaKLUu

Tema 1.7.
PactBopsl, TeopuUs
INEKTPOIIUTUYECKOU

JUACCOLMAIIMU U UOHHBIN
o0meH

Conepxanue yueOHOro MaTepuaJia

PactBopbl. Buael pacTBOpOB 1O COAEpKaHMIO PACTBOPEHHOIO BellecTBa. PacTBOPUMOCTS.
[lonsitue o mucriepcHBIX cuctemax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpBL. MaccoBas 10Jis
BemiectBa B pactBope. llonarue o BomopomHom mokaszarene (pH)  pactBopa.
OnektponuTtrueckas aucconuanusa. CuibHbIE M CJIa0bIe AJIEKTPOJUTHI, HEIJIEKTPOIHUTHL
Peakunu nonHoro ooMeHa

JlaGopaTopHble 3aHATHSA

Jlaboparopuas padota Ne3 «IIpuroroBieHne pacTBOPOBY.

[IpurotoByieHrEe PacTBOPOB 3aJaHHOW MACCOBOM JI0JIel PaCTBOPEHHOI'O BEIECTBA, IPOBEICHUE
peakuuii HMOHHOrO OOMEHa, OIpEICICHUE CPeIbl pPACTBOPOB BEIIECTB C IOMOIIBIO
YHHBEPCAIILHOTO WHIWKaTopa (KUCias, HeWTpalbHas, MIENOYHas). 3aJaHus Ha COCTaBJICHUE
HMOHHBIX peakuui. Pemenne npakTUKO-OpUEHTHUPOBAHHBIX PAaCUETHBIX 3aJaHUM Ha pacTBOPBHI,
HCIIOJIb3yEeMbIC B OBITOBOM M IMPOM3BOJICTBEHHOM JAEATEILHOCTH YEIOBEKA

Jlaboparopuas padota Ned «Peakiuu THIAPOTN3aY.

HccnenoBanue cpeapl pacTBOPOB COJici, 00pa30BaHHBIX CHUIIBHBIMH U CIA0OBIMH MPOTOJIUTAMH,
U MX pEakiuil ¢ pacTBOpaMH Ieao4yr U KapOonara Harpus. CocTaBiIeHUE peaKIUil TUAPOJIH3a
coJieit

Jlaboparopuas padota Ne5 «lcciemoBanue TUCTIEPCHBIX CUCTEMY.

CrtpoeHre U GakTOpbl YCTOHYMBOCTH AMCIEPCHBIX cucteM. CTpoeHue Muneluibl. PaccenBanue
CBETa MPH MPOXOXKICHUU CBETOBOTO IMyYKa 4Yepe3 ONTUYECKH HEOJHOPOIHYI0 cpeny (3ddexra
Tunnanst). [lpuroToBieHrHe W HM3y4YeHHE CBOWCTB JUCIEPCHBIX CHCTEM pPAa3HBIX BHJIOB:
CYCIICH3HUH, 3MYJIbCHH, KOJUTOMIHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTUHHBIX U KOJIJIOUIHBIX
PacTBOPOB, BBISIBICHUE OCHOBHBIX Pa3IHUYMi MKy HUMH

OK 01
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KonTpoasnas padora 1

CtpoeHue BeliecTBa U XUMHUYECKUEe peakiuu (1o pasaeny 1)

Paznen 2. Heopranuueckasi xummusi

18

Tema 2.1.
DU3NKO-XUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BEIIECTB

Copepxanue yueOHOro MaTepuaJia

10

Meramnbl. [lonoxkenune wmetaimoB B Ilepuonnueckoid cucreMe XUMHUYECKUX JJIEMEHTOB.
OCOOEHHOCTH CTPOEHHUS JJIGKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue ¢Gu3ndecKue
cBoiicTBa MeTayioB. CIIaBBI METAUIOB. DJIEKTPOXUMHUYECKUU Psijl HANPSHKEHUH METaJUIOB.
XHUMHYECKHE CBOMCTBA BAKHEHUIITUX METALIOB (HATPUM, Kaaui, KaJabllUi, MarHWM, aTlOMHHHM,
LIUHK, XpOM, JKeNe30, MeIb) W UX coenuHeHuil. OOmme crnocoObl TMONyYeHUsT METaJUIOB.
[IpuMeHeHne METa/IOB B OBITY M TEXHUKE

Hemerannel. [lonoxxenne HemeramwioB B Ilepuoguueckoil cUCTEME XHMHUYECKUX 3JIEMEHTOB
JL.U. MenneneeBa U OCOOCHHOCTH CTpOEHHMsS aTOMOB. DHU3MUECKHE CBOWCTBA HEMETAIIOB.
AJoTpornusi HeMeTauIoB (Ha mpuMepe KHCIopoa, cepsl, hocdopa u yriepoaa). XuMHUECKUE
CBOHCTBA M IPUMEHEHUE BaXKHEHIIMX HEMETAUIOB (TaJloreHoB, cepbl, a3oTa, (ocdopa,
yriaepoga M KpPEMHMsS)) M HMX COEIUHEHUN (OKCHIIOB, KHCJIOPOJCOJAEPKAIIMX KHCIOT,
BOJIOPOJIHBIX coeuHeHui). [IpuMeHeHne BaxXHEH X HEMETAJUIOB M UX COeTMHEHUN

XHWMHUYECKHUE CBOMCTBA OCHOBHEIX KJIACCOB HCOPTraHNYCCKUX BCUICCTB (OKCI/IIIOB, THAPOKCHUAOB,
KHCJIOT, cojiell u ,Z[p) I'eneTnueckast cBs3b HCOPraHMYCCKUX BCHICCTB, IPHHAMJICKAIHUX K
Pa3JIMYHBIM KJIaCCaM. 3aKOHOM€pHOCTI/I B M3MCHCHHMU CBOICTB IMPOCTBIX BCIICCTB, BOAOPOJHBIX
COGHHHCHHﬁ, BBLICHIUX OKCHUIOB U THAPOKCHUJIOB

IIpakTH4YecKue 3aHATHS

[TpakTryeckas padora Ne6. « DU3HKO-XUMHUECKHE CBOHCTBA HEOPTAHUUECKUX BEIIECTB.
CocraBiieHne ypaBHEHUM XHMHUYECKUX pEaKkUUid C ydyacTHUEM HPOCTBIX M CIOXKHBIX
HEOPraHWYECKUX BEIIECTB: META/NIOB M HEMETAUIOB; OKCHJIOB METaUIOB, HEMETAJIOB U
aM(OTEPHBIX AIIEMEHTOB; HEOPTAaHMYECKUX KHUCIOT, OCHOBAHUN U aM(pOTEPHBIX THIPOKCHUIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIHUX UX CBOMCTBA.

Pacuérel Macchl BelecTBa ni 00bEMa ra3os 0 U3BECTHOMY KOJIMUYECTBY BEILECTBA, MAacCe UIIH
00bEMY OJTHOTO M3 y4YacTBYIOIIMX B PEaKLUHU BEIECTB, pacuéThl Macchl (00bEMa, KOIMYECTBA
BELIECTBA) MPOJYKTOB PEaKLMU, €CJIM OJTHO U3 BEIIECTB MMEET IpuMecu. PerieHne npakTHKo-
OPHEHTUPOBAHHbBIX 33JaHMI Ha CBOICTBA, COCTaB, MOJydeHHE M O€30IacHOE HCIOJIb30BaHUE
BXHEHUIINX HEOPTaHWYECKHX BEIIECTB B OBITY U MPO(ECCHOHATBHON IesITEIbHOCTH YETI0BEKA

JlaGopaTopHble 3aHATHSA

Jlaboparopnas pabota Ne6 «CBoiicTBa METAIIJIOB U HEMETAIIJIOBY.
HccnenoBanne (UM3MUSCKUX W XUMHUYCCKHX CBOWCTB METAJUIOB M HEMETaUIoB. PemieHue
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OKCIICPUMCHTAJIBHBIX 3aja4 I10 CBOMCTBAM XMMHMYCCKHM CBOMCTBAM METAILIOB U HEMCTAJJIOB,
I10 PACIIO3HABAHUIO U MOJTYUYCHHUIO COGHI/IHGHI/II;'I MCTAJIJIOB 1 HEMCTAJIJIOB

Tema 2.2.
WNnentudukanus
HEOPraHUYECKUX
BEILIECTB

Copepxanue yueOHOIro MaTepuaJia

HpaKanecmle 3aHATHUA

[Ipaktuueckass pabora Ne7. «KadecTBeHHBIE XUMHMUYECKHE PEAKLMU, XapaKTepHbIE s
0oOHapy>KeHUs] HEOPIraHNYECKUX BELIECTB (KATHOHOB U AHHOHOB)Y.

CocraBneHne ypaBHEHHI peakiuii oOHapyXeHus KaTHOHOB [-VI rpynm u aHMOHOB, B T.Y. B
MOJIEKYJISIpHOM M HMOHHOM (opmax. Peakuum oOHapyXeHUs HEOPraHMYECKHX BEILECTB B
peabHBIX 00BEKTaX OKPYKAIOIMIEH Cpebl

JlabopaTopHble 3aHATHUS

Jlaboparopuas padota No7 «neHTrduKaus HEOPraHUISCKUX BEIICCTBY.

Pemrenue sxcriepuMeHTaIbHBIX 33124 110 XUMUUYECKUM CBOKWCTBAM METAJJIOB U HEMETAJIOB, 1O
pacrno3HaBaHUI0 U TIOJIYYEHHMIO COEIMHEHUN METAJJIOB M HEMETaIOB (B3aMMOJEWCTBHE
THIPOKCH/Ia aJIFOMUHUS C PACTBOPAMHU KUCIOT U mIenodeit,). UneHTudukanus HeopraHM4ecKux
BemecTB (KaTuoHOB [-VI rpynn wim aHMOHOB) C HCIIOJIB30BAHHEM HX (DH3MKO-XUMHYCCKHX
CBOMCTB, XapaKTEPHBIX KAYECTBEHHbBIX PEAKIIUH.

Jlaboparopras paboTa Ha BEIOOD:

1. Jlaboparopnas pabora Ne 7.1 «AHanuTuyeckue peakiuu KaTuoHoB [-VI rpymmy».
[IpoBeneHne Ka4eCTBEHHBIX PEAKIU, UCIOJIB3YeMbIX MJisi OOHAPY>KEHHsSI KaTHOHOB | rpymmbl
(xanusi, HaTpus, Maruus, ammonus), Il rpynner Ha npumepe Gapus, Il rpynner — cBunna, [V
rpynnsl — amomMuHus, V rpynnsl — dxeneza (II m III), VI rpynmer — Huxens. Onucanue
HaOII0/IaeMBIX SIBJICHUH U COCTABIIEHUE XUMUYECKUX PEaKIUH.

2. JlaboparopHas pabora Ne 7.2 «AHaTUTHYECKHE PEAKIMU aHUOHOB». IIpoBeneHue
KAueCTBEHHBIX PEaKLUi, HCIOIb3yEeMbIX UIsi OOHApyKEHUs aHMOHOB: KapOoHarta, docdara,
cynbdara, cynbduga, HuTparta, xjopuna u Ap. Omnucanue HAOTIOZAEMBIX SIBICHUH U
COCTABJICHUE XUMHUYECKUX PEaKINil

OK 01
OK 02
OK 04

Tema 2.3.
IIpousBoacTBO
HEOPTraHUYECKHUX
BEIICCTB. 3HadeHue
U IpPUMEHEHHE B OBITY
Y Ha MPOU3BOCTBE

Coaep:xaHue y4eOHOro MaTepuaJia

OOurre npencTaBieHUs] O MPOMBIIUIEHHBIX CHOCO0aX IMOJy4yeHHs XUMHUYECKHUX BEIECTB (Ha
IpUMepe IPOU3BOJCTBA aMMHaKa, CEpHOM KuCIOThI). YepHas M ILBETHasT METAJULyprus.
IIpakTHueckoe NPUMEHEHHME 3JIEKTPOJIU3a Ul IOJyYEHUS IIEJIOYHBIX, MIEI0YHO3EMEIbHBIX
MeTaIOB U amoMUHUA. CTEKJIO M CWIMKAaTHas NpOMBINUIEHHOCTh. I[IpoGiema oTxon0B u
1100OYHBIX IPOAYKTOB

IIpakTH4yecKkue 3aHATHS

OK 01
OK 07




[Tpaktryeckas pabora Ne§. «Heoprannyeckast XUMHsI B COBDEMEHHOM MHUPE».

Pemenne npakTUKO-OpHEHTUPOBAHHBIX 3aJIaHUM O POJIM HEOPraHWYECKOM XMMHH B PAa3BUTHH
MEIMLUHBI, CO3JaHMM HOBBIX MaTepuajioB (B  CTPOMTENbCTBE W  Jp. OTpacisax
IIPOMBIIIJIEHHOCTH), HOBBIX MCTOYHMKOB SHEPruu (aJbTEpPHATUBHBIE HMCTOUYHUKU HHEPrUH) B
peleHny mpobIeM SK0JIOTHYECKOM, SHEPreTHUECKOM U NUILEeBOH 6€3011aCHOCTH

KonTpoabnas pa6ora 2

CBoiicTBa HEOPraHUYECKUX BEIIECTB (10 pasneny 2)

Pa3znen 3. Teoperuyeckue 0CHOBBI OPraHUYECKOM XUMUM

Tema 3.1.
Knaccudukanms,
CTpOCHUE

u HOMEHKJIaTypa
OpPraHUYeCKUX BEIICCTB

Copepxanue yueOHOro MaTepuaJia

[Ipenmer oprannueckoi XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYEHUE B MTOJYYEHUH HOBBIX
BEILLIECTB M MaTepuasioB. Teopus CTpOeHHUsI opraHudeckux coenuHeHuii A.M. Bbytieposa, eé
OCHOBHBIE TONOXEHUs. CTpyKTypHbIE (QOpPMYJIBI OpraHMYEcKuX BemiecTB. [ omororwus,
n3oMepus. XMMHUYECKas CBA3b B OPraHUYECKUX COCTMHEHUSX: KPaTHbIE CBSI3U, G- U T-CBS3U.
[IpencraBnenne o KiIacCUpUKAIMHM OPraHUYECKUX BemecTB. HoMmeHkaTypa OpraHHYecKuX
COCIUHEHMUI (cucTeMaTH4ecKas) W TPUBUAIbHBIC HA3BaHUS BaXXHEHIIUX MpeacTaBUTENEH
KJIACCOB OPraHUYECKUX BELIECTB

HpaKanecmle 3aHATHUSA

[TpakTuueckas padora Ne9. «HoMmeHkIaTypa OpraHMueCKUX BEIIECTBY.

O3HakoMJICHHME ¢ O0Opa3laMd OpraHWYECKHUX BEIIECTB W MaTepuajlaMd Ha HUX OCHOBE,
MOJICTUPOBAHUE  MOJICKYJI ~ OPTaHMYECKHUX  BEIIECTB, HAQJIOJICHUE W  OINKCAHHE
JICMOHCTPAIIMOHHBIX OIBITOB 110 IMPEBPAICHUI0 OPraHUYCCKUX BEINECTB IPH HArpeBaHUU
(mmaBnenue, oOyriauBaHue U ropeHue). COCTaBJICHUE TOTHBIX U COKPAIICHHBIX CTPYKTYPHBIX
GbopMysT OpraHMYECKHX BEHICCTB OTICIBHBIX KIACCOB, HCIOJBb3ysd WX Ha3BaHHUS IO
CUCTEeMAaTHYECKON W TPUBUAIBHOW HOMEHKIAType (ITHIICH, aleTWICH, TIHIEePUH, (EHOII,
dbopmanbAeTHI, YKCyCHasi KHCIOTa, TIUIMH). PacueTsl mpocteimieii (opMysbl OpraHuYecKon
MOJIEKYJIbI, HICXOJIsl U3 AJIEMEHTHOTO cocTana (B %)

OK 01

Pasnen 4. YraeBoaopoabl

14

Tema 4.1.
YrneBomopoasl © - UX
HpHpOI{HBIG HNCTOYHUKHU

Conepxanue yueOHOro MaTepuaJia

10

[IpenenbHble yriaeBoIOpoAbl (aJIKaHbI): COCTAaB M CTPOEHHUE, TOMOJOTHYECKHM psn. MeraH u
3TaH: COCTaB, CTPOEHHWE, (U3UYECKHE W XUMHUYECKHE CBOWCTBA (pEaKIMW 3aMEIICHUS H
TOpPEHMs1), HAX0XK/ICHHUE B IPUPOJIE, MOTYUCHHE U TPUMEHEHUE

HenpenenbHble yrieBogopoibl (aIKEHbI, alKaJAUEHbI, aJIKUHBI).
AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKUH psl. DTWIEH U MPOMWIECH: COCTaB, CTPOCHHUE,
dbu3nyuecKkne W XUMHUYECKHE CBOMCTBA (peakIMu TUAPUPOBAHHS, TaJOTCHUPOBAHUS,

OK 01
OK 02
OK 04
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TUApPATALNN, OKUCIICHUS U TTOJIMMEPU3AIMH) TIOJTyYeHHE U IPUMEHEHHE.

Ankanuensl: Oyraaues-1,3 u MerunOyraaueH-1,3, XuMU4YecKoe CTPOCHHE, CBOMCTBA (peakius
MOJIMMEPU3AIH), MPUMEHEHHE (Ui CHHTE3a MPUPOJHOTO M CHHTETUYECKOrOo Kaydyyka Hu
PE3UHBI).

ATNKHUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJOTHYECKHH psia. AIIETUIIEH: COCTaB,
XUMHYECKOE CTpOeHUE, (U3MYECKHE M XUMHUYECKHE CBOWCTBA (pEaklWd THUAPUPOBAHUS,
raJloTeHUPOBAHUSA, TUApATAlMd TOpPEHUs), TONy4YeHHUE U MpUMEHEeHUe (UCTOYHHK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JJII CBAPKHU M PE3KU METAJLIOB)

ApoMaTHuecKHe yriIeBOJOPOAbl (apeHbl). beH301 u Tomyos: cocras, cTpoeHue, Guzndeckue u
XMMHAYECKHE CBOMCTBA (PEaKIMU TaJIOTCHUPOBAHUS U HUTPOBAHUS ), TIOTyY€HUE W TIPUMEHEHHUE.
TokcHMYHOCTH apeHOB (BIHMsHUE OCH30JIa Ha OpPraHM3M uelloBeka). ['eHeTndeckas cB3b MEKIY
YIIAEBOAOPOAAMH, TIPUHAIICIKAIUMH K Pa3TMIHBIM KJIacCaM.

[TpuponHbIe UCTOYHHUKH YIIIeBONOPOAOB. IIpupoaHblil ra3 u nonytHele HedTsHBIC ra3sl. Hedth
u e¢ mpoucxoxaenne. CrocoObl mepepaboTKu He(TH: TeperoHkKa, KPEeKUHT (TePMHUYECKH,
KaTaUTU4ecKuii), mwmpomu3. IlpogykTsl mepepaboTku HedTH, UX NpPUMECHEHHE B
MPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yTroJib U MPOIYKTHI €r0 NepepadoTKu

Tema 4.2.
DU3NKO-XUMHYECKIE
CBOMCTBaA
YTJIEBOJAOPOIOB

Coaep:xanue yueOHOro MaTepuaJia

JlabopaTopHble 3aHSITHS

Jlaboparopuas padoTta Ne§ «CBoiCTBa yTrII€BOJOPOIOBY.

TpuBuanpHas ¥ MeXIyHapOIHAsT HOMEHKIIATYPa, XMMUYECKHE CBOWCTBA, CIIOCOOBI TOTYYCHUS
YIJIEBOIOPOAOB. MoieIMpoBaHNE MOJIEKYJT U XHUMHYECKHX TPEBpAICHUN yriIeBOI0POAOB (Ha
pUMEpe 3TaHa, STUJICHA, allCTUICHA | JIP.) U TaJOr€HONPOU3BOAHBIX. KauecTBeHHbIC peaKIiu
YIJIEBOIOPOIOB PA3IMYHBIX KJIACCOB (0OecIiBeunBaHHe OPOMHOM MM HOMHOW BOBI, PaCTBOPA
NepMaHraHaTa Kajius, B3aMMOJICHCTBUE alleTUICHA C aMMHAYHbIM PacTBOPOM OKCHJa cepedpa
(1)), kauecTBeHHOE OOHAPY)KEHHE YTIIepo/ia U BOJOPO/Ia B OPIraHUUECKHX BEIIECTBAX.
[Tonyyenue STHIICHA W3 3TaHOJA B JIAOOPATOPUHU M M3YUYCHUE €ro (GU3NUCCKUX M XUMHUCCKUX
cBoricTB. COCTaBIICHHE PEaKIUil IPUCOCTMHECHUS U OKHUCIICHUS Ha pUMepe dTHiIeHa. Pemenue
pacyeTHbBIX 33/1a4 C MCI0JIh30BAHHEM IJIOTHOCTH ra30B MO BOJOPOAY U BO3AYXY

OK 02
OK 04

KonTpoabnas pa6ora 3

Teopust cTpoeHHs] OpraHuYecKUX CoOeTuHEHU. YeBogopo bl (1o pa3aenam 3 u 4)

Pa3nen 5. Kucaopongocoaep:kammye opranndeckne coeTnHeHus!

18

Tema 5.1.
Cnuptsl. @enon

Conep:kaHue y4eOHOTro MaTepuaJa

[IpenenbHble OMHOATOMHBIE CHOUPTHI (METAaHON M OSTaHOMN): CTpOeHHE, (U3HUECKUEe U
XUMUYECKUE CBOMCTBA (pEaklUM ¢ aKTUBHBIMH METAJJIaMH, TaJIOT€HOBOJOPOJAaMH, TOPEHHUE),
npuMeHeHue. BonopoiHble CBsI3U MEXy MOJIEKYJIaMH cOUPTOB. DU3HOIOTrHYECKOe AEHCTBUE

OK 01
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METaHOJIa ¥ 3TaHOJIa HA OPTraHU3M 4EJIOBEKa.

MHoroaToOMHBIE CIUPTHI (ITUIICHTIIMKOIb M TIUIEPUH): CTPOCHUE, GU3NIECKHE M XUMUYECKHE
CBOHCTBA (B3aMMOJIEHCTBME CO INEJIOYHBIMM METajUlaMH, KaueCTBEHHAs peakuus Ha
MHOr0aTOMHbI€ CIUPTHI). PU3HONIOrHMUECKOE EHCTBUE HAa OpraHusM uyesoBeka. [IpumeHenue
[JINLEPUHA U STUJICHTJIUKOJISL.

@enon. CtpoeHue MOJEKYJbl, (PU3MYECKHEe M XMMHUYECKHE CBOMCTBa (eHoda. TOKCHYHOCTH
¢eHona, ero puznonornyeckoe Jieiicteue Ha opranusm 4enoseka. [Ipumenenue gpenomna

Tema 5.2.
ANLOETUIbL.

KapOoHOBBIE KHCIIOTHI.

CrnosxHble 3¢upsbl

Coaep:xaHue y4eOHOro MaTepuaJia

Anprerupl U KeToHbl ((opManbleruj, aueTaabAerujl, aleToH): CTpoeHHue, (pusnueckue u
XUMHUYECKHE CBOMCTBAa (peakUMM OKHUCJIEHHS M BOCCTAaHOBJICHUS, Kaue€CTBEHHBIE PEAKIUH),
II0JIyYE€HUE U IIPUMEHEHHUE.

OAHOOCHOBHBIE Ipe/ebHbIE KapOOHOBBIE KHUCIIOTHI (MypaBbHHasi W YKCyCHasi KHCIIOTBI):
CTpoeHue, (U3NYEeCKUe U XUMHUYECKHe CBOHCTBa (0OIIMEe CBOWMCTBA KHCIOT, peaKLus
TepuUKaAIK), TMOMydeHHe u TnpuMeHeHune. CrTeapuHOBas M OJIEMHOBas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICHIMX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEHCTBUE.

CroxHble 3(hUpbl Kak MPOU3BOAHbBIE KAPOOHOBBIX KUCIOT. ['Mapoan3 cinoxHbIX 3¢upoB. XKupsl.
['upponus xupos. [IpumeHeHne xupoB. buosiornueckast posp KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yriesoanl

Conep:xkaHue y4eOHOTro MaTepuaJia

VYrneBoabl: cocTaB, KiaccupuUKalMs yrieBoJoB (MOHO-, MU- W TMojducaxapujbl). [roko3a —
MPOCTEHIINIT MOHOCAXapuJl: OCOOEHHOCTU CTPOCHHUS MOJIEKYJbl, (PU3UYEeCKHe M XUMHYECKUE
CBOMCTBa IIOKO3bl (B3aumozeiictBue ¢ rujgpoxkcunom menu (II), oxucieHne amMmMuauyHbIM
pactBopoM okcuaa cepebpa (I), BoccraHOBIEeHHE, OpOXKEHHE TJIFOKO3bI), HAXOXKIECHUEC B
IpUpoJe, NMPUMEHEHHE TIIOKO3bl, OMOJIOTHYECKas POJIb B IKU3HEIEATEILHOCTH OpraHu3Ma
yenoBeka. @otocunres. PpyKkTo3a Kak U30Mep IITFOKO3bI.

Jlucaxapuapl: caxapo3a, MalbTo3a. BocCCTaHAaBIMBAIOIIME W HEBOCCTAHABIIMBAIOIIHE
nucaxapunabl. ['uaponus aqucaxapunoB. HaxoxaeHue B mpupoje U MpuMEeHEHHE.
[Tonmucaxapuapl: KpaxMal, TJIHKOTeH H Ieiurono3a. CTpoeHHe MakpOMOJIEKYJ Kpaxmala,
TNIMKOTeHa W IeJUTrono3bl. du3uueckre CBOWCTBAa KpaxMmalla M LEJUTI0NIO3bl. XHMHUYECKHe
CBOWCTBa Kpaxmaja: THUAPOJU3, KAUYECTBEHHAs pPEaKIHus C HOJO0M. XHMHUYECKHE CBOMCTBa
LEJUTIONO3bL: TUAPONIN3, TMoixydeHue d(upoB 1erono3bl. lloHsatue 00 HMCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK)

OK 01
OK 02
OK 04

Tema 5.4.
DU3UKO-XUMUAYECKUE

Conep:xanue yueOHOro MaTepuaJia

HpaKaneCKne 3aHATHUSA

OK 01
OK 02




CBOMCTBaA
KHCJIOPOAOCOIEPKALUX
OpraHNUYEeCKUX
COCIMHEHU N

[Ipaktnyeckas pabora NelO. «HomeHknaTypa KHCIOPOAOCOACPIKALNINX OPTraHUYECKUX
COCIMHEHUI.

TpuBnanbHas U MeXAyHapoJHas HOMEHKJIAaTypa, XUMUUYECKHE CBOMCTBA, CIIOCOOBI MOJYYEHUS
CIUPTOB U ()EHOJIOB, KapOOHOBBIX KUCIOT M 3(UPOB, albACTHIOB M KeTOHOB. CoCTaBieHHE
CXEM peaklMi (B TOM YHUCIIE 110 NPEASIOKEHHBIM LEMOYKaM MPEeBPaLeHU), XapaKTepU3YIOLINX
XMMHUYECKHE CBOICTBA KUCIOPOAOCOAECPKALUX OPraHUYECKUX COETMHEHUI

IIpaktuyeckas padora Nell. «Xumuueckue u pu3nuecKue CBOWCTBA KHCIOPOIOCOEpHKAIIUX
OpPraHUYECKUX COEAUHEHUS.

IIpoBenenue, HaOMIOACHHWE M ONHCAaHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
KAueCTBEHHbIE pEaKLMU OJHOATOMHBIX CHUPTOB (OKUCiIEeHHE 3TaHoja okcuaoM Mmeau (II)),
MHOTI'0aTOMHBIX COUPTOB (B3auMozelcTBUe rimuiepuHa ¢ rugpokcuaom meau (II)), anbnernnos
(oxucieHne amMMHaYHBIM pacTBopoM okcuaa cepebpa(l) u  rugpoxcumom wmemu  (ID),
B3aMMOJICHCTBHE KpaxMalla C MOI0M), U3y4eHHE CBOWCTB pacTBOPA YKCYCHOW KUCIIOTHI.
[IpakTHyeckoe  TpPUMEHEHWE  OSTWICHTIUKONS,  rmuepuHa, (enoma.  [Ipumenenue
¢dbopmanpaeruia, aneTaabAeruia, yKCyCHOM KUCIO0Thl. Pelenne skcrnepuMeHTaIbHbIX 3a/1a4 10
M3YYEHHUIO (PU3UKO-XMMHUYECKHX CBOMCTB KHCIOPOAOCOASPKAIMX OPraHUIECKUX COSTUHCHUN

OK 04

Pa3zgen 6. A3oTocoaep:xamme OpraHuvdecKue coeInHeHust

Tema 6.1.
AMMWHEL.
AMMHOKHCIOTEI.
benkn

Coaep:xanue yueOHOro MaTepuaJia

AMWHBI: METUJIAMUH — IPOCTEUINNIN MPEICTABUTEIb AMUHOB: COCTaB, XMMUYECKOE CTPOCHMUE,
¢du3nyeckue 1 XUMHUYECKUE CBOICTBA, HAXOXKIEHUE B IPUPOJIE.

AMUHOKHCIIOTHI Kak aM(OTEpHbIE OpraHHMuYecKue coenuHeHus. PHU3UUecKue M XUMHUYECKHUE
CBOWCTBAa aMUHOKHCIOT (Ha IpuMmepe TIHIMHA). buonmormueckoe 3HayeHHE aMMHOKHUCIIOT.
[TenTuae!.

benku kak npuponansie noauMepsl. I[lepBuuHas, BTOpUYHas M TPETUYHAs CTPYKTypa OEJIKOB.
XUMHUYECKHE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATYpAIlUsl, KAUECTBEHHbIC PEaKIIMU Ha OCITKU

IIpakTH4YecKue 3aHATHS

[TpakTuueckas padora Nel2. «CBoiicTBa a30TOCOIEPKAIINX OPTrAaHUUECKUX COSAMHEHUIT».
Ou3nyeckue U XUMHUYECKHE CBOMCTBA aMHHOB (peaklUUHd C KUCIOTaMH W TOpEHUus) u
aMUHOKHCIIOT (Ha mpumepe riumnuaa). HabmroaeHne u onucanue JeMOHCTPAIIMOHHBIX OIBITOB:
JeHarypanus OeNKOB IIPU HATPEBAHHH, [IBETHBIC PEaKIIMU OEIKOB

OK 01
OK 02
OK 04

Pa3nea 7. BoicOKOMOJIEKYJISIDHBIE COCIMHECHUS

N

Tema 7.1.
ITnacTmaccsl.

Coaep:xaHue y4eOHOro MaTepuaJia

N

IlpakTH4YecKue 3aHATHS

OK 01
OK 02




Kayuykn. BonokHna

[Ipaktnyeckas pabora Nel3. «CuHTe3, aHamu3 M KiIACCU(PUKAIMS BBICOKOMOJICKYIISPHBIX
COCIUHEHUN»

OCHOBHBIE TOHATHS XMMHMHM BBICOKOMOJIEKYJISIDHBIX COEAMHEHMH: MOHOMED, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3aLUU, CPeAHssl MojekyispHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BICOKOMOJIEKYJISIPHBIX CO€AMHEHUH — MOJIMMEpU3aLus U OJUKOHICHCALUS.
O3HakoMJIEHHE ¢ 00pa3liaMM IPUPOJIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KaydyyKOB:
IU1aCTMAcChl (IOJIMATUIIEH, TTOJIMIPONMIICH, TOJUBUHUIXIOPH, ITOJIMCTUPOI); HATYPaIbHBIN U
CHHTETHYECKHE Kaydykd (OyTaqueHOBBIH, XJIOPONPEHOBBIA W W3ONPEHOBHIN); BOJOKHA
(HaTypaspHble (XJIONOK, ILIEPCTh, IIENK), MCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHCKO3a),
CUHTETHYECKHUE (KAIPOH U JIaBCaH)

[Ipaktuueckass pabora Neld. «['enermueckas
COCIMHEHUI.

Pemrenue nenovek mpeBpallleHUM HAa T€HETUYECKYHO CBA3b MEXKAY KJIacCaMHM OPraHUYeCKHX
COCIMHEHUN C COCTaBJICHHEM HAa3BaHUN OPraHMYECKUX COCIMHEHMM II0 TPUBHAJIBLHOM HIIU
MEXIYHApOAHOM CHCTEMAaTHMYEeCKOM HOMeHKiarype. PemieHne pacdyeTHbIX 3agad Mo
YpaBHEHHUSIM pEaKLUii C y4acTHEM OPraHMYECKUX BEILECTB

CBA3b MCXKAY KJIacCaMUu OpraHUYCCKUX

OK 04
IK 1.7.

KonTpoabHnas pa6ora 4

CTpyKTypa U CBOICTBa OpraHMYECKHX BeUIecTB (0 pazaenam 5-7)

IIpodeccronanbHo Opu

€HTHPOBAaHHOE CoepKaHne (coaepKaHne MPUKJIATHOTO MOTYJIsI)

30

Pa3nen 8. Xumusi B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKa

Tema 8.1.
Oprannueckue BeuecTna
B JKH3HEIEATECIHLHOCTH
JeII0BEKA.
IIpousBoacTBO "
MpUMEHEHUE
OpPraHMYEeCKUX BEIIECTB
B [IPOMBIIIJICHHOCTH

Coaep:xanue y4eOHOro MaTepuaJia

[IpaBuna 5KONIOrMYECKU IENeCO00Pa3HOrO MOBEACHUSI B OBITY M TPYAOBOW AESITETLHOCTU B
LEISAX COXPAHEHUs CBOETrO 3/I0POBbSl M OKPYXAIOLIEeW MPUPOJHOM Cpellbl, ONAaCHOCTh
BO3JICUCTBUSl Ha JKUBBIE OpPraHW3Mbl OPraHMYECKUX BEIIECTB OTHEIbHBIX KJIIACCOB
(yrneBomopopl, CHUPTHL, (PEHOJBI, XJIOPOPTaHUYECKHUE MPOU3BOAHBIC, ANbJIETHABI U Jp.),
II0Ka3aTellb PEJENIbHO JOIYCTUMON KOHIIEHTPALUU U €r0 UCIIOJIb30BAHKE.

buooprannueckue coequnenus. [Ipumenenue u 6uonorudeckast poib yrieBoaoB. OKucienue
YIJIEBOAOB — MCTOYHUK SHEPTUH KHUBBIX OpraHu3MoB. O0IacTH MPUMEHEHUS aMUHOKHCIIOT.
[IpeBpaienus 6enKoB MUy B opranusMe. buonoruueckue pynkuuu 6enkos. buonoruueckue
¢byHKIMM XUpOB. POk oprannveckoil XuMuH B pelIeHnH Mpo0IeM MHUIIEBOi O€30MaCHOCTH.
HyxknenHoBble KUCIOTBI: cocTaB U cTpoeHue. CtpoeHue HykineoTu10B. CocTaB HyKJIEMHOBBIX
kucioT (JAHK, PHK). Poibs HyKJIEMHOBBIX KHUCJIOT B KU3HEACSITEILHOCTH OPTaHU3MOB

IIpakTH4yeckue 3aHATHSA

[Ipaktuueckass pabora Nel5. «IIpou3BoaCTBO M NpPUMEHEHHE OPraHUYeCKUX BEIIECTB B
MIPOMBIIIIICHHOCTH.

OK 01
OK 02
OK 04
OK 07
IIK 1.7.




[TpousBosacTBO MeTaHoua, epepadboTka HedTu. [ToMMAITHICH Kak KPYITHOTOHHAKHBINA MPOTYKT
XUMHUYECKOT0 NMpou3BOACTBA. lIpumenenue stwiiena. [Ipon3BoACTBO U IPUMEHEHHUE KaydyyKa U
pe3nHbl. CHHTETHYECKHE M MCKYCCTBEHHBIE BOJIOKHA, UX CTpOECHME, cBoMcTBa. [IpakTuueckoe
MCIOJIb30BaHNE BOJIOKOH. CHHTETHYECKHE TUICHKH: M30JISIIUS ISl IPOBOJIOB, MEMOPAHBI IS
OIIPECHEHUS BOJIbI, 3AIUTHBIE MJIEHKH JJIs1 aBTOMOOWIIEH, MIacThIpU, XUPYPTrUUECKHE MOBSI3KH.
HoBble TeXHOIOrMN JAIBHEMIIETO COBEPIIEHCTBOBAHMSI IOJMMEPHBIX MAaTEPUAJIOB

Tema 8.2. Conep:xanue y4yeOHOro MaTepuaa 4 OK 01
Xumuaeckue Ponp xuMum B 00ECIIEYEHHH SKOJOTHYECKOH, SHEPreTHUYECKOW W MHINEBOW O€30MacHOCTH, OK 02
TCXHOJIOTUHA Pa3BUTUU  MEIMIMHBI, CO3JaHMM HOBBIX MarepuasioB (B  3aBHCUMOCTH OT  BHJA OK 04
B TIOBCETHEBHOM | 11po(heccHOHANBHOM JEsTeIbHOCTH), HOBBIX MCTOUHMKOB YHEPIUH (AIbTEPHATUBHBIC HCTOUHUKH OK 07
124 po(HheCCHOHATBLHOM sHepruu). [loHsATHE O HaydyHBIX METOAAaX MO3HAHUS BEIIECTB M XHUMHUYECKUX PEaKIIUM. IIK 1.7.
ACATCILHOCTH YCJIOBEKA |[[pencTaBieHuss 00 OOIIMX HAYYHBIX HPUHIMIIAX MPOMBIILICHHOTO IMOJYyYSHHs BaKHEHIIMX 2

BelIEeCTB (Ha MpUMepax MPOU3BOJICTBA aMMHAKa, CEPHOM KHCIOThI, METAHOIIa).

YenoBek B MHPE BEIIECTB, MATEPHAIIOB U XUMUYCCKUX PEAKIIHI: XUMHUS U 370POBhE UCIIOBEKA:

mpaBmiia O€30MacHOTO HCIOJIb30BAHUS JIGKAPCTBEHHBIX MPENaparoB, OBITOBOM XHUMHH B

MTOBCETHEBHOM JkKM3HU. BBITOBasi XUMUYECKasi TPAMOTHOCTh

IIpakTH4yeckue 3aHATHS

[Ipaktuueckas paborta Nel6. «I[IpumeHEeHHE XMMHUYECKHUX BELIECTB U TEXHOJOTUU C Y4ETOM

Oyaymiei mpopecCHOHATBHOMN IEITeITHHOCTI.

Pemenne keiic-3amay mo Temam: NHILEBbIE MPOAYKTHI, OCHOBBI DPAllMOHAIBHOTO MHTAHUSA,

BOXHEHIIME CTPOUTEIBHBIE W KOHCTPYKIIMOHHBIC MATEPHUAJbl, CEIbCKOXO3SHUCTBEHHOE

MIPOM3BOJICTBO, KPACKH, CTEKIJIO, KepaMUKa, MaTepuaibl IS 3JIEKTPOHUKH, HAHOMATEPUAIIbI, 2

TEKCTUJILHBIC BOJIOKHA, WCTOYHUKH DSHEPTrUH, OPraHUYEeCKHE W MUHEPAJIbHBIC YIOOPCHHS,

JIEKapCTBEHHbBIE U KOCMETHYECKHE Mpenaparhl, ObITOBas XUMUSI, MaTepUaibl U3 UCKYCCTBEHHBIX

Y CHHTCTHYECKUX BOJIOKOH.

3amura: [IpencraBieHune pe3ynbTaToB pelIEHUS Kelic-3aqad B ¢GopMe MHUHHU-IOKIIazna

(momyckaeTcs UCIOJIb30BaHNE TpadUISCKUX U MTPE3CHTAIIMOHHBIX MATEPUAIIOB)
Paznen 9. UcciienoBanne 1 XMuMUYeCKUI aHAJIN3 00beKTOB OMochepbl U TeXHOCPeEPLI 22
Tema 9.1.1. Conep:xkanue y4eGHOro MaTepuaia 4 OK 01
OcHoBBI  JTa0OpaTOpPHOU JIaGopaTopHbIe 3aHATHS IK 1.7.
TpaKTHiH B! TaGoparopuas pa6ora Ne9.1.1 «OCHOBbI 1aG0PATOPHOI IIPAKTHKI. )
npOGeCccHOHaNbHBIX JlaboparopHas mocyna u XxumMudeckue peakTHBbl. OCHOBHBIE 1a0OpaTOpHBIE OIMEpaIUu.
nabopaTopusx

JlaboparopHoe obGopymoBanue. TexHuka OE30MACHOCTH W MpaBWiIa padoThl (TIOBEICHUS) B




nabopartopuu

HpaKaneCKne 3aHATHUA

[IpakTuueckas pabora Nel7.1.1 «OkcnepuMmeHTanbHash XUMHUS: pPacyeThl, aHAIM3 JAHHBIX U
MIPEJICTAaBICHHUE PE3YIbTATOBY.

BbinonHeHue TUNOBBIX PAacYETOB MO TEMAaTHKE SKCIIEpUMEHTa (BBIXOJ MPOIYKTa pPEaKIHH,
Macca HaBeckH, o0beMm pactBoputens). OOpaboTka [HaHHBIX, aHAIM3 U OIEHKa HX
JIOCTOBEPHOCTH  (BBIYMCIIEHHE  CPEJAHEr0  3HAYEHMUS]  DKCHEPHUMEHTAIbHBIX  JAHHBIX,
norpemHoctr). [IpeacraBnenue pe3ynbTaToB SKCIEPUMEHTa B pa3iaudHoil (opme (Tabnwmia,
rpaduK, OTYET, JOKJIA], IPE3CHTAIINS)

Tema 9.1.2.
XUMHYECKUN
po0 BOABI

aHaJIn3

Conepxanue yueOHOro MaTepuaJia

Knaccudukanus npo6 BoJbI 110 BUAY U Ha3HAUYECHUIO, UCXO/SI U3 €€ XMMHUECKOTr0 COCTaBa.
OpraHonenTU4eckre CBONCTBA (3amax, MPO3pavyHOCTb, I[BETHOCTb, MYTHOCTb) BOJIBI.
KucnotHocTs u menoynocts Boabl. pH cpenpl u meToasl ee onpeaeneHus. JKecTkocTs BOAbI U
MeToAbl ee onpeneneHus. CynHoCTh METOa TATPOBAHMSL.

Bupl xecTkoCcTH BOBI (BpEMEHHAs ¥ MOCTOsIHHAA). JKeCTKOCTh BOJIbI KaK MPUYMHA BBITIAICHUS
0CaJIKOB WJIM 00pa30BaHUs COJICOTIOKEHHI, UMEIOIUX MECTO B OBITY M Ha MIPOU3BOJICTBE.
CocraB coJieif, BBI3BIBAIONIUX IKECTKOCTh BOJIbI. XHWMHUYECKHE MPOILIECCHI, YCTPAHSIONINE
KECTKOCTh BOJbl. YpPaBHEHHMs XHMHYECKUX pEAKIHU, WUIIOCTPUPYIOMINX MPOLECCHI,
MIPOUCXO/ISIINE MPU YCTPAHCHHUH JKECTKOCTH. Y CTPAaHCHHE BPEMEHHOM JKeCTKOCTH OBITOBBIMU U
XUMHYECKUMHU criocobamu. CiocoObl yCTpaHeHUsl MOCTOSHHOM KECTKOCTH

HpaKaneCKne 3aHATHUA

[TpakTudeckas padora Nel7.1.2 «KoHIeHTpamusi pacCTBOPOBY.

CriocoObl BbIpa)ke€HHsI KOHLIEHTpPALMM pacTBOPOB: MaccoBas J0Js pPaCTBOPEHHOI'O BEILECTBA,
MOJIIpHasT M MOJIJIbHAs  KOHIEHTpauuu. Tutp pactBopa. PemieHue  mpakTHKO-
OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HAa PAcUeT KOHLCHTPALUI 3arpA3HAIONINX BELIECTB
U UX CPaBHEHHE C IPEJIENbHO JONyCcTUMbIMH KoHIeHTpauusimu (ITIK)

JlaGopaTopHble 3aHSITHSA

Jlaboparopnas padota Ne9.1.2 «MccnegoBanrue XMMHYECKOTO COCTaBa MPoO BOIBI».
Jlaboparopuas paboTa Ha BEIOOD:

1. JlaboparopHnas padota Ne9.1.2.1 «Ounctka BOJbI OT 3arpsisHeHU». Vcronbp30BaHne METOI0B
GUIBTPOBAHUS U AACOPOLNUHU JUTSI OTICIICHUS 3arPs3HEHUN B HCCIIeyeMoit ipode Bobsl. Brioop
METO/1a OUYMCTKU B 3aBUCUMOCTH OT BHJa 3arpsi3HeHus. CpaBHeHHE 3()pPEKTUBHOCTH Pa3IMUHBIX
METOJIOB OYHMCTKH BOJBI B PAa3HBIX YCJIOBUAX (B 1a00OpaTOpvd, B JOMAIIHUX M TIOJEBBIX

OK 01
OK 02
OK 07
IK 1.7.




YCIIOBUSIX).

2. JTaboparopnas pabora Ne9.1.2.2 «Onpenenennie pH Boabl U ee kucaoTHOCTH». OnpeneneHue
pH cpenbl ¢ moMoOuIpl0 YHUBEPCAIBHOTO HMHAMKATOpA. Mcronb3oBaHWE TUTPOBAHUS MJiA
ompexaeneHus: KucinotHoctu. OmpeseneHue OOIMIeH KHCIOTHOCTH BOMBI, pacdeT CBOOOIHOMN
kucnoTHocTH. Ompenenenne oOmeil U cBoOoaHON mienodyHocTH. CocTaBieHHE ypaBHEHUH
peaknuii, MPOTEKAIONIMX TIPU OINPEACICHUN KHCIOTHOCTH/ MICJIOYHOCTH MPOO BOJIBI.
VYcraHoBIeHHE CIIOCOOOB MCIOJIB30BaHUS MCCIIEIOBAHHBIX MPOO BOJBI B JKU3HEACATEIHHOCTH
YEJIOBEKa, HA OCHOBE MOJTYYEHHBIX JAHHBIX O COCTAaBE.

3. JlabopatopHas pabora Ne9.1.2.3 «OmpeneneHue KECTKOCTU BOJIbI U CIOCOOBI ee
YCTpaHEHUS».

CriocoObl ycTpaHEeHHsI BCEX BHJIOB JKECTKOCTH B 3aBHCHMOCTH OT COCTaBa COJIEH KECTKOCTH.
Pemienue skcriepruMeHTaIbHOM 3aa4d Ha BBISBJICHUE BPEMEHHOW M IMOCTOSIHHOW >KECTKOCTH
BOJibl. OIleHKa BEPOATHOCTH YCTPAHEHUS BCEX BUJIOB JKECTKOCTH B JIOMAIIIHUX YCIOBHUSIX

Tema 9.1.3.

XUMUYECKUN KOHTPOJb

KadyeCTBa
INUTaHUA

IIPOJIYKTOB

Conepxanue yueOHOro MaTepuaJia

KauecTBeHHBIII XUMUYECKHI COCTaB MPOIYKTOB NHTaHWsA. BemecTBa, ¢anbcuummpyromme
MPOAYKTHl THWTAHHUS, W BEHIECTBA, 3arps3HAONINE NPOAYKTH muTaHus. OnpeneneHue
3arps3HAIOLIMX XUMUYECKUX BEIIECTB B MPOAYKTaX IUTaHUA, OIpPEACIICHHE BEUIECTB, HE
3as1BJICHHBIX B COCTaBE€ NMPOJIYKTOB IMUTAHUS.

IIpakTH4yeckue 3aHATHUS

[Ipaktuueckas padora Nel7.1.3 «Opranudeckre U HEOPraHHMYECKHE BEIIECTBA, BXOMAIIUE B
COCTaB MPOIYKTOB MTUTAHUS.

Omnpenenenue coctaBa ONIOA Ha COJEp)KaHHE MaKpO W MHUKPOdJIeMEeHTOB. l3yuenue
IIPEJIOKEHHBIX TIperojaBareiaeM OJioJ Ha MpeAMET XUMHYECKOI'O COCTaBa, ONpEIEIICHUE
J0JIEH OT CYTOYHOM HOPMBI MaKpO U MUKPOIJIEMEHTOB B YKa3aHHOM OJIIO/IE.

Perrenue npakTMKO-OpUEHTUPOBAHHBIX 33124 M0 KYJIUHAPHON TEMATUKE PA3JTUYHBIX THIIOB

JlabGopaTropHble 3aHSITHSA

Jlaboparopnas padota Ne9.1.3 «MccnenoBanrne XMMHUYECKOTO COCTaBa MPOAYKTOB MTUTAHUS.
Jlaboparopras paboTa Ha BEIOOD:

1. JlaGopatopHas pabota Ne9.1.3.1 «OOHapyXeHHE HUTPATOB B NPOAYKTaX MUTAHUSI».
UccnenoBanue wmaTepralioB MOJTYKOJIUYECTBEHHBIM METOJIOM OIPEICICHUS HUTPATOB C
UCIOJIb30BaHUEM Ju(peHWIaMUHA (KOPHEIUIOAbI OBOIICH, JIUCThS M KOUEPBDKKA KAIyCThl,
1076l PPYKTOB). AHAJIU3 YPOBHS 3arpsA3HEHUS HUTPATaMHU 110 WHTCHCHBHOCTH OKPAITUBAHUS
MIPOJYKTOB PEAKIUH.

2. JlaboparopHas pabora Ne9.1.3.2 «MccienoBaHue MNPOAYKTOB IIMTAaHWS Ha HaJIWYHE
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YTJICBOJOBY. UccnenoBanne MOJIOYHBIX MNPOAYKTOB Ha HAJIWYHUC Kpaxmaja. UccnenoBanne
IMPOAYKTOB HAa HAJIMYUC T'JTFOKO3bL

Tema 9.1.4.
XuMHUYECKU
po0 MOYBBI

aHaJIn3

Conepxanue yueOHOro MaTepuaJia

Knaccudukanus noyB mo BuAYy M Ha3HAYCHUIO, HUCXOAS U3 XHMMHUYECKOIO COCTaBa.
Wnentudukanus npoObl MOYBBI [0 €€ XUMHUYECKOMY COCTaBy, ONMCAaHUE BO3MOXHOCTEH ee
npuMeHeHus. TpeOoBaHHMS K KadyecTBY IIOYBBl pa3IMYHOrO HasHaueHus. OmnucaHue
0CcOOEHHOCTEH MCMOIb30BaHUS MOYB B 3aBUCUMOCTH OT THUIIOB, CIIOCOOBI YIIy4IlIEHHs KayecTBa
II0YB B 3aBUCUMOCTH OT Ha3HAYCHHS.

OOnactu HCIONAB30BaHMSA OPraHUYECKUX YAOOpEeHUHl B 3aBHCHUMOCTH OT KayeCTBEHHOTO
coctaBa. OnrcaHue OpraHMYECKUX YAOOpEHHH M MX NMPHUMEHEHHE B 3aBHCHMOCTH OT COCTaBa
II0YBBI U €€ PA3HOBUIHOCTH

HpaKaneCKne 3aHATHUA

[Ipaktnyeckas pabGora Nel7.1.4. «CocrtaB, Ha3Haue€HHWE W TPUMEHEHHE MHHEPAIbHBIX
yI0OpeHuii».

Obnactn HazHaueHUs (MIPUMEHEHUs) MOYBBI, UCXOMAS W3 KAUYECTBEHHOTO M KOJIMYECTBEHHOTO
cocTaBa. AHaJM3 HOPMAaTHUBHOM JOKyMeHTalMu. Pojb HEOpraHMyeckux BEIIECTB B KAayecTBE
MUHEPAJIBbHBIX yA00peHui, ynydmuteneid mnouyBbl. CocTaB MHUHEpPAIbHBIX yIOOpEHUN U HX
IPUMEHEHHE B 3aBUCHUMOCTH OT COCTaBa IOYBBI U €€ Pa3HOBHIHOCTH. B3auMocBs3b cocTaBa
yoOpeHnid ¥ UX BIUSHISI Ha BETETATUBHBIC CBOWCTBA M IJIOJJOHOLICHUE PACTCHUN

JlaGopaTopHble 3aHSITHSA

Jlaboparopnas padota Ne9.1.4 «VccnenoBanne XMMHUECKOTO COCTaBa MO0 MOYBBI».
Jlaboparopras paboTa Ha BEIOOD:

1. JIabopatopHas pabora Ne9.1.4.1 «OOHapykeHHEe HEOPraHMYECKUX IMpHUMeEcei B Mpobdax».
[TpurorosneHune mpoObI MOYBHI ISl HCCIIEOBAHUS KUCIOTHOCTH/IIETIOYHOCTH, HEOPTaHMYECKUX
3arpsisHeHuil. OOHapyxeHHe XJIopui- U cylbdar-uoHOB B mpode mouBbl. CocTaBieHue
ypaBHEHHH peaknuii oOHapyxkeHusi. CpaBHEHHE IMOJyUYEHHBIX MMOKa3aTesleil ¢ HOpPMaTHBHBIMHU
(cipaBOYHBIMU ) 3HAYCHHUSIMH.

2. JlaGopatopnas pabotra Ne9.1.4.2 «Omnpenenenne pH BOAHON BBITSHKKH TIOYBBI, €€
KHCIIOTHOCTH U IIENOYHOCTH». lccrnenoBaHnne BOMHBIX BBITSDKEK 0Opas3loB TOTOBBIX
IIOYBEHHBIX CMeced (mns pasHbIX TUnoB pacteHuil). Omnpenenenue pH 1mouBbl ¢
UCIONIb30BaHWEM HHAuKaTopoB. OIleHKa TUMOB TOYB B MPEJICTABICHHBIX 00pa3iax
(cupHOKHMCIHAsS, KUCIIAs, caboKucIas, HeHTpabHas, IeT0uHasl)

OK 01
OK 02
OK 07
IK 1.7.

Tema 9.1.5.

Conepxanue yueOHOro MaTepuaJia

OK 01




UccnenoBanue 00bEKTOB
ounochepsl

VY4eOHO-HCCIeA0BATCIILCKUI IPOEKT B 00JIaCTH MCCIIeoBaHus 00beKTOB Omochepnl. O030p
TeM y4eOHO-HCCIIEIOBATEICKUX TPOSKTOB. AJNTOPUTM BBIOJIHCHUs MpoekTa. OnpenencHue
poOJIeMBbI UcClieoBaHMs. MeToIbl TIOMCKa, aHaiu3a U 00paboTKH MH(OPMAIIMK O MPOCKTE B
PA3JIMYIHBIX UCTOYHUKAX

HpaKaneCKne 3aHATHUA

[Ipaktuueckass pabora Nel7.1.5. «MccnenoBanue 00BEKTOB Ouochepsl ¢ yd4eToM
npodeccnoHaNbHOM HAIPaBICHHOCTI

O6ocHOBaHME aKTYaJIbHOCTH BHIOpAaHHOW TeMbl. BrIsBiIeHHE MpobiiemMbl nccinenoBanus. Beidop
00BEKTOB U METO/I0B HccnenoBanus. [locTaHoBKa 1eneil u 3agau uccnegoanus. OnpeaeneHue
npoayKTa uccienoBanus. OnpeesieHue STarnoB U COCTABICHUE TNIaHa NCCIICAOBAHUS.

3ammura npoexkta: [IpencraBieHue pe3ylbTaTOB BBHIMOIHEHUS Y4eOHO-HMCCIIENOBATENBCKUX
MIPOEKTOB (BBICTYIIJICHUE C IPE3EHTAIMEH )

JlabGopaTropHble 3aHSITHSA

Jlaboparopnas pabora Ne9.1.5 «MccnemoBanue mpenioKEHHOTO OOBEKTa HAa KHCIOTHOCTD,
LIEJI0YHOCTh, XUMUUECKHUM COCTAB (3arpsI3HUTENN, MAKPO- 1 MUKPOAJIEMEHTHI)».

O06paboTka pe3ynbraToB HcciaeaoBanusa. OleHKa KayecTBa UCCIeAyeMOro 00beKTa, UCXOA U3
pe3yJIbTaTOB XUMUYECKOT0 aHAIN3a

OK 02
OK 04
OK 07
IK 1.7.

Bcero
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3. YCJI0BUsA PEAJIM3ALIUN MMPOT'PAMMBbI
OBIIEOBPA3OBATEJBHOM IUCHOUATIIMHBI

3.1. TpeGoBanusi K MHHUMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecrneyeHn o

JIist peanu3anuy NporpaMMbl TUCHUIUIMHBI JOHKHBI OBITh MPEyCMOTPEHBI
CJIeyIOIUE CTeIMAIbHbIC TTOMEIICHUS: YUeOHbIN KaOUHET XUMUM W/UITN YI4eOHOU
XUMHUYECKOH J1abopaTopuH.

D¢ GheKTUBHOCTh  MpernojaBaHuss  00Ieo0pa30BaTeIbHON  JUCHUILIUHBI
«XUMUSD» 3aBUCUT OT HAJIMYMS COOTBETCTBYIOIIETO MaTEePUATBHO-TEXHUYECKOTO
OCHAILIEHHsI. DTO OOBACHIETCS OCOOEHHOCTSIMU JIUCUUIIMHBI, B IIEPBYIO OYEPEb,
e€ DOKCHEPUMEHTAIbHBIM XapaKTepoM, IIUPOKUM CIEKTPOM MPUMEHEHUs |
MPAKTUYECKOH  3HAYMMOCTBIO. PeKOMeHIyemMoe  MaTepHalbHO-TEXHHYECKOE
obecrieueHne KaOWHETa XHMHM M XUMHYECKOM JIa0OpaToOpuM  BKIIIOYAET:
CHEIUAIN3UPOBAHHYI0O MeOelb M CHUCTEMbl XpaHEHHs, TEXHUYECKHE U
AJICKTPOHHBIE CpEACTBA OOyYCHHS, JIEMOHCTPAIIMOHHBIC Yy4eOHO-HATJISTHBIC
nocoOusi, JEMOHCTpAllMOHHOE OOOpyJIOBaHME U MPHUOOPHI, J1aOOPATOPHO-
TEXHOJIOTHYECKOE 000py/I0BaHKE, Ja0OPATOPHYI0 XUMHUYECKYIO MOCYAy, MOJAEIN
(oObeMHBIE W TIJIOCKHE), HATypalbHbIE OOBEKTHl (KOJUICKIIMH, XUMUYECKHE

peakTHUBbI), 000PYJOBaHUE JIAOOPAHTCKOM.

Cneuunanu3upoBaHHas Mme0e/ib M CHCTEMbI XPAHEHUs

1 | Cron nabopaTopHBIH JEMOHCTPAIMOHHBIN (C 3aIIUTHBIM, XUMOCTOHKUM U TEPMOCTOUKUM
MOKPBITUEM,  PAKOBMHOW, TIOJBOJKOW W  OTBEJACHHEM  BOJbl, CAHTEXHUKOM,
AIEKTPUYECKUMHU PO3ETKAMH, aBTOMATaMH aBAPUMHOTO OTKJIFOUEHHUSI TOKA)

2 | Cron nabopaTopHbI I€MOHCTPALIMOHHBIN C HAICTPOHUKOH (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOUKUM TMOKPBITUEM )

3 | Cron yyeHudeckuii 1a0OpaTOPHBIN, PpEryaUpPyeMBblid MO BbICOTE (C 3alIUTHBIM,
XUMOCTOMKUM M TEPMOCTOMKHM MOKPBITUEM, PAKOBUHOM, OOPTHKOM IO HapyXKHOMY
Kpaio, TOJIBOAKOM M OTBEACHHEM BOJbl, W CaHTEXHUKON)/CTON yUYEHHUYECKUH,
peryaupyeMblid IO BBICOTE (MPUOOpPETAETCS TOJABKO IMPU HAJUYUHM  CHEIUATBLHOTO
71a00pPaTOPHOTO OCTPOBHOT'O CTOJA)

4 | Ctyn yuyeHU4YeCKui

(9]

Ornerymuresnb

6 | Jdocka kmaccHasi/PenbcoBasi cucremMa C  KJIACCHOM W HMHTEPAKTUBHOM  JTOCKOM
(mporpamMmHOe oOOecredeHue, IMPOEKTOp, KPEMjeHHs B KOMIUIEKTE)/MHTEPaKTUBHOM
NaHes b0 (MporpaMmMHOe 00ecredyeHne B KOMILIEKTE)

7 | Crou ¢ ssuKaMu 11 XpaHeHHs1/TyMOO# (pabouee mecmo npenoodasameiist)

o0

Kpecno obucHoe (pabouee mecmo npenooasameris)

9 | Jlocka npoOkoBas//{ocka MarHUTHO-MapKepHast




10

Cucrtema (yCTPOMCTBO) /ISl 3aTEMHEHHS OKOH

11

[Ikad BRITSHKHON MAHOPAMHBIN

12

Ixad mist XxpaHeHUs y4eOHBIX TOCOOMIt

13

Arnteuka YHUBCPCAJIbHAA AJIA OKA3daHUA HepBOﬁ MGHHHHHCKOﬁ IIOMOIITH

TexHuveckne cpeacTna

MHorodyHKIIMOHATHHOE YCTPOUCTBO/IIPUHTED

DO [ —

WNHTepakTUBHBIA MPOrpaMMHO-aINapaTHbI KOMIUIEKC MOOWJIBHBIM WJIM CTallMOHAPHBIN
(mporpammHoOe obecriedeHue, MPoeKTop, KperieHue B KoMiulekre)/PenbcoBas cucrema c
KJIACCHOW M MHTEPAKTUBHOM JAOCKOH (IIpOrpaMMHOE 0OecreueHue, IPOeKTop, KperjieHne
B KOMILJICKTE )/ MHTEPAKTUBHOM NaHEIbI0 (ITpOrpaMMHOE 00ecriedeHUE B KOMILJICKTE)

[lepconanpHBIl KOMIBIOTEp € TNepH(EpUeiH/HOYTOYK (JUIIEH3MOHHOE MPOTPAMMHOE
obecrieueHne, 00Opa30OBaTElIbHBI KOHTEHT M CHCTEMa 3allUThl OT BPEIOHOCHOM
uHpOpManuu, TporpaMMHoe obecrnieueHwe Uit  mudpoBoil  yaboparopuu, ¢
BO3MOXKHOCTBIO OHJIAHH-0IpOca)

DJIEKTPOHHBIE CPEICTBA 00YYEHHUsI

DnexkTpoHHbIe cpenctBa  oOyueHus/MHTEepakTHBHBIE T0CcOOMS/OHIARH-KYPCHl (110
pazoenam pabouel npocpammol)

I_[eMOHCTpaIIHOHHbIe y‘leﬁHO-Hal"HﬂI{HbIe nocoous

1 | CnoBapu, CIpaBOYHUKH, SHIUKIIONEIUS (110 XUMUYECKUM HAYKAM)

2 | KoMImjiekT nopTpeToB BEIMKUX XUMHKOB

3 | [TocoOus HArIAAHON SKCIIO3ULIMA

4 | llepuoauueckas cucreMa xumuueckux aanemenToB .M. Menneneena

Cneunnaau3upoBanHasi Me0e/ib U CHCTEMbI XpaHEeHHUsl /sl XUMHYECKOoil J1adopaTopuu

1 | JIaGopaTopHbIif OCTPOBHOM CTON (IABYXCTOPOHHUH, C 3alUTHBIM, XHUMOCTOMKHUM U
TEPMOCTOMKHUM IMOKPBITHEM, HAJACTOJIBEM, C IMOJCBETKOU M JIEKTPUUECKUMHU PO3ETKAMH,
I0JIBOJAKOM U OTBEJIEHUEM BOJIbl, U CAHTEXHUKOM)

2 | Ctyn nabopaTOpHBI, PEryIHPYEMBIid IO BBICOTE

3 | Cron nabopaTopHbIil 1EMOHCTPAIIMOHHBIH (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTOHKHUM
MOKPBITUEM,  pPAKOBUHOW, TMOJBOJKOM W  OTBEICHUEM  BOJbl, CAHTEXHHUKOH,
JIEKTPUYECKUMHU PO3€TKAMHU, aBTOMAaTaMU aBaPUIHOTO OTKJIFOUEHHS TOKA)

4 | Cron nabopaToOpHBIA JEMOHCTPALIMOHHBINA C HAJICTPOUKOM (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKHUM MOKPBITHEM)

5 | CTox ¢ simuKaMu Il XpaHeHHst/ TyMO0i

6 | Kpecio oducHoe

7 | OrHerymuresnp

JeMoHCcTpanMOHHOE 000PY/I0BaAHME U PUOOPHI I KAOUHETA U JIa0opaToOpun

1 | Becwl anexktponnsie ¢ USB-nepexoqHukoM

2 | CTonuk morbeMHBIN

3 | Llentpudyra geMoHCTpalluoOHHAas

4 | llITaTuB 1eMOHCTPAIMOHHbBIN

5 | Anmapar juisi IpoBeIeHUs XUMUYECKUX PEaKIUi

6 | Anmapar Kunna

7 | OBnuomerp

8 | l'openka yHuBepcaibHas

9 | Ilpubop st WILTIOCTPALIMKM 3aBUCUMOCTH CKOPOCTH XMMHYECKUX PEAKIUi OT YCJIOBHI
OKPY’KaIILIEH cpeibl

10 | HaGop nist 251eKTpoau3a 1eMOHCTPAIIMOHHBIN

11 | [Tpubop AJis OMBITOB MO XUMHUHU C DIEKTPUUIESCKUM TOKOM (J1a00paTOpHBIil)

12 | [Tpubop AJis OKUCIIEHHS CIIUPTA HAJ METHBIM KaTallu3aTOpOM

13 | ITpuGop 15 MoaydeHUs TATOUI0ATKAHOB JEMOHCTPAIIMOHHBIN

14 | [Tpubop AJis OJy4YeHHUs] PACTBOPUMBIX BEILIECTB B TBEPIOM BHJIC




15 | YcranoBka Juisi GUIBTPOBAHMSI IO BAKYYMOM

16 | [Ipubop [uist onpeieneHust cocTaBa Bo3ayxa

17 | 'a30aHanu3aTop KUCIOPOJa U TOKCUYHBIX a30B ¢ HU(pOBOY MHAMKAIMEH MOKa3aTeneit

18 | [Tpubop AJig WILTIOCTPAIIMH 3aKOHA COXPAHEHHsI MACChl BEILIECTB

19 | YcranoBka 111 IEpErOHKU BEUIECTB

20 | bapomeTp-anepou

21 | Habop st u3yyeHusi BOJIOPOAHON IHEPTETUKHI

22 | pH-MeTpsI (Oononnumenvroe sapuamusnoe 06opyodosatie)
JlabopaTopHo-TexHOJI0rHYecKOe 000py/i0BaHKeE /Il KAOMHeTa U JJa00paToOpun

1 | [Ipubop ist MoTy9eHHsI TATIOMI0ATKAHOB U CIIOXKHBIX 3()HUPOB Ta0OpaTOPHBIH

2 | Konbonarpesareinb

3 | DaexTpoIuInTKa

4 | bans koMOuHUpOBaHHAas J1abopaTopHas

5 | Becsl u1s chIly4nx MaTepuaioB

6 | ITpubop asis mosyueHus ra3os

7 | CnupToBKa naboparopHas

8 | MarnuTHas Menaigka

9 | Mukpockort 1iuhpoBoi ¢ pyKOBOJCTBOM I0JIb30BATENS M MOCOOMEM ISl yYaIIuXCs

10 | HaGop a1t YuCTKH ONTUKH

11 | HaGop mocy sl 1y1si peakTHBOB

12 | HaGop mocypl M MPUHAUICKHOCTEH J1sl paOOTHI C MAJIBIMHU KOJIMYECTBAMHU BEIIECTB

13 | HaGop npuHaajIeKHOCTEH I MOHTaKa MPOCTEHIIINX MTPUOOPOB 110 XUMHUHU

14 | Habop mocy/isl ¥ IPUHAUIKHOCTEN U3 MponuiieHa (MUKpPOJIabopaTopusi)

JlabopaTopHasi XuMHYecKas MOCy/Aa i KaOMHeTa U J1a0opaTopuu

1 | KoMmuiekT koii0 JeMOHCTPAIIMOHHBIX

2 | HaGop npo6ok pe3nHOBBIX

3 | [lepexond CTEKJISHHBIN

4 | IIpobupka Bropia

5 | IIpobupka AByXKOJESHHAS

6 | CoeqnHHUTENb CTEKIITHHBII

7 | 3axxuM BUHTOBOM

8 | 3axum Mopa

9 | lllna"r cUIMKOHOBBII

10 | KOMITIEKT CTEKJISHHOM MOCY/TbI Ha NUTM(AX JIEMOHCTPAIMOHHBIN

11 | Jlo3upyroree ycTpocTBO (MEXaHUYECKOE)

12 | KommekT u3aenuii u3 kepamuku, dapdopa u dasaca

13 | KommuiekT soxek hapdopoBbix

14 | KoMImIeKT MEepHBIX KOJIO Maoro oobema

15 | KoMmuiekT MepHBIX KOJIO

16 | KoMmuiekT MEpHBIX UIMHAPOB IJIACTUKOBBIX

17 | KoMIJIEKT MEPHBIX IUIMHAPOB CTEKIISIHHBIX

18 | KOMIJIEKT BOPOHOK CTEKJISTHHBIX

19 | KoMIJIEKT MUTIETOK

20 | KOMIUJIEKT cTakaHOB IJIACTUKOBBIX/CTEKIISIHHBIX

21 | KOoMIUJIEKT cTaKaHOB XMMHUYECKHUX MEPHBIX

22 | KoMIJIEeKT CTaKaHYMKOB JIJIsl B3BELIMBAHUS

23 | KOMIUIEKT CTYNOK € IECTUKAaMU

24 | Habop mmarenei

25 | Habop nuHIETOB

26 | Habop uamek [letpu




27 | TpyOKka CTeKIsIHHAS

28 | DkcukaTop

29 | Yama kpucrajin3aimoHHas

30 | lunup! TUTEeNIbHEBIC

31 | Bropetka

32 | Tlpobupka

33 | banka oy peakTHBBI MOJUITHUICHOBAS

34 | baHka moj peakTUBbI CTEKJISIHHAS U3 TEMHOTO CTEKJIa C MPUTEPTOM MPOOKOi

35 | Habop cKIISIHOK JJisl pacTBOPOB PEaKTUBOB

36 | [Ta;mouka crexistHHAsS

37 | TaTuB 11t mpoOUPOK

38 | KoMIuieKT cpecTB JUlsl HHAMBUAYAIbHON 3aLIUThI

39 | KoMIJIEKT TEpMOMETPOB

40 | CymuibHas naHesb JUisl IOCY/bl

41 | GunprpoBasibHasg  OyMmara/GuibTpel  OyMaKHbIE  (OONOJHUMENbHOE — 8APUAMUBHOE

obopydosanue)

Mogesan (00beMHbIE U IUIOCKHE), HATYPAJIbHbIEe 00beKThI (KONJIEKUNH, XUMUYeCKHe
peaKkTHBBI) /1Jis1 KaOUHeTa U J1adopaToOpuu

KomMmiekT Mojienei KpUuCcTaIndeCKUX PelIeToK

Moenb MOJIEKYITbI OeIKa

HaGop st MmoienupoBaHusi CTPOSHUSI HEOPTAaHUUECKUX BEIIECTB

Ha60p JJIA MOACIIMPOBAHHNA CTPOCHUA OPIraHMYCCKUX BCIICCTB

Habop a1 MofenupoBaHusl CTPOCHUsS aTOMOB U MOJIEKYII

Habop ns MmojenupoBaHusi 3JIEKTPOHHOTO CTPOEHHUS aTOMOB

KoMmIuiekT koyuieknui

DA [N N |hA (W[~

KoMmiaekT XuMuaeckux PCAKTHBOB

OoopyaoBanue Ja0OPaHTCKON KaOMHETa XUMHUM

Cron ¢ sAmMKaMHu 1l XpaHEeHUs/ TyMOO#

Kpecno oducHoe

Cron 1a00opaToOpHbIi MOEUHBII

CYIIII/IJII)Haﬂ MaHCJIb JJIA IIOCY AbL

Ixad 11t XxpaHeHUs y4eOHBIX TOCOOMIt

[kad 11s XpaHSHHUsS] XAMUYECKIX PEaKTHBOB

Ixad mist XpaneHus 1a60paTOPHOI MOCYABI/TIPUOOPOB

0 A NN | (W[~

Ikad BRITSHKHON

N

JlaGopanTckuii cTOJ

—_
o

Ctyn 1a00paTOpHBIi, peryIupyeMblil O BBICOTE

—_
—_

DNeKTpUUECKUN aKBaIUCTUILIATOP

—_
[\

[Ikad cymmIbHBINA

[a—
(98]

Pe3nHOBBIE IEpUaTKKU

_
N

KomrutekT epieit 11t MbIThs Ja00PaTOPHOMN TOCY/IbI




3.2. MupopMmaniuoHHOEe 00ecredeHne peaTn3auuy NporpaMmmbl

3.2.1 OcHOBHBIE IICUATHBIC U3JaHUI

1.I'abpuensn O.C..Xumus: EcrectBenno-nayunslii npoduis/ O. C. 'abpuensn, U.
I'. OctpoymoOB. - 6-¢ u3., crep. - M. : Akanemus, 2025., ¢ uB. wi., — ISBN 976-
54468-5991-7

3.2.2 OCHOBHBIE AJEKTPOHHBIE U3TAHUS

1. VY4eOHblil OHJIalH Kypc. Xumus 1uist npodeccuid U crenuaibHOCTe!
TEXHUYECKOro Npoduiis: y4eOHUK JJI CTY. YUpExKACHUIN cpea.mpod.
obpazoBanwms / O.C.I"'abpuensta, U.I.Octpoymos. 2024. Pexum noctyna:
https://www.academia-moscow.ru/off-line/pdf/104117662f.pdf

3.2.3 JIomoTHUTENbHBIC NCTOYHHUKH (TIPU HEOOXOMMOCTH)
www.pvg.mk.ru (omumnuana «[lokopu BopoOreBbl ropsi»). www.hemi.wallst.ru

(O6pazoBaTenbHBIN CAUT IS IIKOJIBHUKOB « XUMUsD» ). www.alhimikov.net

(OOpazoBarenbHbIN CAlT IS MIKOJIBHUKOB). WWW.chem.msu.su (D1eKTpoHHas

OMOIMOTEKA IO XUMUH).


http://www.pvg.mk.ru
http://www.hemi.wallst.ru
http://www.alhimikov.net
http://www.chem.msu.su

4. KOHTPOJIb HW OLEHKA PE3YJIbTATOB OCBOEHUS
OBHIEOBPA3OBATEJBHOU JUCIIUITJINHBI

KoHTponb u oOleHKa pe3yabTaTOB OCBOEHHUS 0O0IIe00pa30BaTeIbHON
JUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3yJIbTaThl, HAllpaBICHHbIE
Ha (opmupoBaHHe OOHMMX W MPO(ECCHOHATBHBIX KOMIIETEHLMI MO pa3aenaM u

TEMaM COJIep)KaHus y4eOHOTO MaTepuania.

Oo6masi/npogeccuoHanbHas Paznen/Tema Tun oueHoYHbIX
KOMIIeTEHI U MeponpusTHii
OK 01. Beibupatsb crocoOsl Tema 1.1-1.7
pelieHus 3a1a4y Tema 2.1-2.3
npodecCHOHAIbHON Tema 3.1
NEITEIbHOCTH Tema 4.1
MPUMEHUTEIBHO K pa3nuyHbiM | Tema 5.1-5.4
KOHTEKCTam Tema 6.1
Tema 7.1 TectupoBanue
Tewma 8.1, 8.2 VYcrHbIl onpoc
Tema 9.1.1-9.1.5/9.2.1-9.2.5 | Pemenne pacuéTHbIX 3a1a4
OK 02. Hcnonb3oBaTh Tema 1.2 Hab6monenue 3a xonom
COBpPEMEHHBIE CPEeJICTBA Tema 1.4-1.7 BBITIOJTHEHUSI TPAKTUKO-
IIOMCKA, aHAJIN3a U Tema 2.1, 2.2 OPHUEHTUPOBAHHBIX 3aJaHUI
uHTepnperanuu nHpopmanuu, | Tema 4.1, 4.2 [IpencraBnenue pe3ynbTaToB
U nH(OpMaIOHHBIE Tema 5.2-5.4 IPAKTUYECKUX U
TEXHOJIOTUH Jisl BeionHeHus: | Tema 6.1 nabopaTopHbIX paboT
3a/1a4 mpodecCHOHATBHON Tema 7.1 IIpoBenenne XuMHUYECKOTO
NEATEILHOCTH Tema 8.1, 8.2 SKCIIEpUMEHTa
Tema 9.1.2-9.1.5/9.2.2-9.2.5 | Beionnenue
OK 04. Tema 1.7 KOHTPOJIBHBIX
D HeKTHBHO Tema 2.1,2.2 pabort o
B3aMMOIEHCTBOBATH 1 Tema 4.1, 4.2 pasjaesam AUCHUTUIMHBI
paboTaTh B KOJICKTHBE U Tema 5.2-5.4 O11eHKa CaMOCTOSATEILHO
KOMAaH/IE Tema 6.1 BBIIOJTHEHHBIX 3aJaHUN
Tema 7.1 3amura yaeOHo-
Tema 8.1, 8.2 HUCCIIEN0BATEILCKOTO
Tema 9.1.5/9.2.5 poeKTa (C yueToM
OK 07. CopeiicTBOBaTh Tema 1.7 Oyny1uei
COXPaHEHHUIO OKpYyKarolen Tema 2.3 po(hecCHOHATLHOM
cpenbl, pecypcocoOepexxenuto, | Tema 5.1 JESITEIIbHOCTH)
MIPUMEHSATH 3HAHUS 00 Tema 8.1, 8.2 3amura penieHus Kenc-3aaad
M3MCHCHUU KJIMMAaTa, Tema 9.1.2-9.1.5/9.2.2-9.2.5 | (c yueTom Oynyuieit
MPUHIIMITBI OEPEKITMBOTO po(hecCHOHATLHOM
IPOM3BOJICTBA, YPPEKTUBHO NeSITeIbHOCTH)
JICUCTBOBATh B YPE3BbIUAMHBIX Brinosinenue 3aganui
CUTYAIUIX MPOMEKYTOUHOM aTTeCTaluu
[IK 1.7. BrinosnHsaTe
CaHUTapHO-
AMUAEMHUOJIOTHUECKUE
TpeOOBaHMS npu
MPEI0CTaBICHUN
MapUKMaXEPCKUX YCIyT







5. MEPOIIPUATHAA, 3AIITAHUPOBAHHBIE HA IIEPHO/]
PEAJIMBALIMN OBHIEOBPA3OBATEJIBHOU YYEBHOU

JANCIUIIJINHBI
Mara Conep:xanne u Gopmbl Mecro Koab1
AeATeJIbHOCTH nposenenus | OK
Cooeporcanue - obwas xapakmepucmuxa
MepOonpusimusl.
OxTsa6ps - | IloAroToBKa y4aCTHUKOB U MIPOBEICHUE I'BIIOY JIP24
JeKaophb €XKETOJHON TEXHUKYMOBCKOM OJIMMITHA/IbI «TTT»
(eXeroJIHo) 1o 001Ieo0pa3oBaTEIbHBIM YICOHBIM
OUCLMIUIMHAM B 2 Typa: 1 Typ —
O0TOOPOYHBIN 3a04YHBIH, 2 TYp —
(buHaTBHBIN, OYHBIN
JexaOpb [TonroroBka yuactHukoB u npoeaeHue | ['BIIOY JIP23
(€XeroJIHo) Henenu EMJ] «TTT» JIP24
JIP26
deBpalib [ToaroTroBka u CONMPOBOKICHUE I'BIIOY JIP24
YYaCTHUKOB 00nacTHOM cryaeHueckoil | « TTT» JIP25
HAyYHO-TEXHUUECKON KOH(PEpEeHIINN JIP26
«Momonéxs. Hayka. Texnonornn
MIPOU3BOJICTBAY
deBpalib [ToaroroBka crareu ais myoiaukaruu B | [ BIIOY JIP24
COopHHKaxX MaTepuasoB MO UTOTaM «TTT» JIP25
CTYJICHYECKHUX KOH(DepeHInun
E>xeromuo Y4acTtue B NOArOTOBKE U MPOBEACHUE I'BIIOY JIP23
HEJICJIA CIIEHUATIbBHOCTEN OTAEIICHUS «TTT» JIP24
JIP25
JIP26
Ipuioxenue

Temsbl pedeparToB

1. Bomopopa u ero coenquHeHuA.
2. Bopga u ee Omosioruyeckoe 3HaUEeHUE.




© XN b

10.

12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

22,
23.

24.
25.
26.
27.

28.

29.

30.

CoenmHenus cepebpa u 30J10Ta.

Kuznb u gesarenpHoctb Mapuu Kropu-CkiiaoBCcKOH.
AJTIOMUHUH U €r0 COeJUHEHHU .

Meznp u ero coeJUHEHU .

Kusnp u gesarenbHocTh .M. MeHeseeBa.

PoJib XKeHIIUH B XUMUU.

[Iepuoanyueckuil 3aKOH U CTPOEHUE aTOMa.

Kuznp u geareabHocts M.B. JlIomoHocCOBa.

PoJsib Heopranmyeckou XMMHUH KaK HAQyKU B PA3BUTUU CEJILCKOTO
X03511CTBA.

Pa3BuTre HEOpraHUYECKON XUMHUU 32 PyOEKOM.
[IpumeHeHUEe yI0OpEHUH C yUeTOM ITOTPEOHOCTH pacTeHUH.
XUMUsA «TOpAYUX» ATOMOB.

XUMHUS BEICOKHX CKOPOCTEH.

BricokoTeMIiiepaTypHas XUMUA.

YpTpaMUKpOXUMMUAL.

BHyTpUKOMILJIEKCHBIE COE/INHEHU .

PenkozemesibHbIE 5y1eMeHTbl. CHHTETUYECKHE 3JIEMEHTHI.
HoBoe yuenue o Koppo3umu.

AJIEKTPOHBI U XUMUYECKas CBA3b.

TsKesible MeTaJUIbl U UX POJIb HA PACTEHUS U }KUBOTHbBIE
OcHOBHbIE TIpe/ICTaBJIEHUs KBAHTOBON MEXaHUKH.
Vcropus nosiBjieHus KapaHzjama (yriaepon).
MeTas10II0OJIMMEPHBIE MaTEPUAJIBI.

KoopaunauuonHnas Teopus Anbdpena Bepuepa.
KommniiekcHble coe/iInHEHU B HAyKe U TEXHUKE.

3HavyeHNe eCTECTBEHHOU PAJJUOAKTUBHOCTHU B KU3HU PACTEHUU U
>KUBOTHBIX.

burosiornueckas pojib MUKPO3JIEMEHTOB U UX IPUMEHEHNE B
CeJILCKOM XO3SHCTBE U MeIUIIHE.

Hcropus pa3BUTHUA 37I€KTPOJIUTAUECKON JUCCOITUAITAN
Appenunyca (1887)

YTBEPXJIAIO

/ N.O. ®amuius /
« » 20 T.




_ JUCT PETUCTPAIIUU UBMEHEHUI
PABOYEHU ITPOI'PAMMBbI OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O
HPEJIMETA

(HaumeHnosarue 00Ueo0OpazoeamenIbHO20 YuebHo020 npeomema)

0 CTIEHAIEHOCTH / TIpodeccru

(K00 u HaumeHoBaHUe cneyuarbHocmu / npogeccuu)
(rox Habopa , bopma oOyueHus )

Ha20 /20 y4yeOHblii rojg

B pabouyto mporpammy o611e00pa3zoBaTeIbHOTO Y4€OHOT0 MpeaMeTa BHOCSITCS
CJIEIYIOIME U3MECHEHMUS:

Hom Howmepa nucros
cp
. annyn | OcHOBaHME TS

u3me | Paznen paboueit

3aMeHe u- BHECCHHUS
- porpamMmsl (ITyHKT) HOBBIX .

H-HBIX POBaHH | N3MEHEHUH
HEHU

BIX

s

Paccmotpen Ha 3acejaHuu IpeIMETHOM (IIUKIIOBOM ) KOMUCCUH

IIPOTOKOJI OT « » 20 r. No

(Oondrcnocmy) (noonucy) (U.0. Damunus)
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