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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM TIPOI'PAMMBI
OBHIEOBPA3OBATEJIBHOU JUCHUIIJIMHbI «XUMMUA»

1.1. MecTo IuCHUILVINHBI B CTPYKTYpe 00pa30BaTebHOW MPOrpaMMbl
Cclio

OO6meoOpazoBaTenbHas JUCHUIIMHA «XUMHsD SIBIIsIeTCA  00s3aTeIbHOU
4acThio  001e00pa30BaTENILHOTO IMKJIA OO0pa3oBaTeNbHOM MpPOrpaMMbl B
cootBeTcTBHM ¢ I'OC 110 35.02.05 ArpoHomus.

1.2. llesiu ¥ muIaHMpyeMble Pe3yJabTAThI 0CBOEHH S JUCHUILIUHBI

1.2.1. lean v 3aga4y JUCHUTIMHBI

Conepsxanue mporpaMmMbl 0011€00pa30BaTeNbHON JUCITUIUTMHBL «XAMUSD)
HaIIpaBJIEHO HA JOCTH)KEHUE CIEAYIOIINX LeJei:
— dbopMUpOBaHUE CHUCTEMBl XUMHUYECKHMX 3HAHUH Kak  BaKHEHIen
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOM KApTUHBI MHUpA, B OCHOBE KOTOPOW JIEXkKaT
KJIFOUEBbIE MOHATHUSA, QYHIaMEHTAIbHBIC 3aKOHBI M TEOPUU XUMHUU, OCBOCHHUE S3bIKA
HAayKHd, YCBOCHHE W TOHMMAaHHME CYIIHOCTH JOCTYIHBIX  00OOIIeHUI
MHUPOBO33PEHYECKOTO0 XapaKTepa, O3HAKOMJICHHWE C HCTOpUEH UX pa3BUTHUS U
CTAHOBJICHHUS;
— dbopMupOBaHUE U PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB M XUMHUYECKHX pPEaKluid, HEOOXOIUMBIX [JIsi MPUOOPETCHUS yMEHUM
OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHUU, MMEIOLIUX MECTO
B IIPUPO/JIE, B TPAKTUYECKOMN U ITIOBCEAHEBHOM KU3HU;
— pa3BUTHE YMEHUN U CIIOCOOOB JIEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM
1 00BSICHEHMEM XHMHYECKOTO DKCIIEPUMEHTa, COOJII0ICHUEM TIPpaBUil 0€301MacHOTO
oOpallieHHsI ¢ BEIECTBAMM.

3axaum IMCIUIIINHDI:
1) cdhopmupoBaTh NMOHMMaHWE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUUYECKUX
IPOLIECCOB U SIBJICHUM B OKPYXAIOUIEW CPEAe, a TAKKE HX CBSI3b C LEJIOCTHOU

HAay4YHOUW KapTUHOM MHpa U JPYTMMH €CTECTBEHHBIMH HAYKaMHU;



2)  pa3BUThb YMEHHUS COCTaBIATH (OPMYJIbl HEOPTAaHMUYECKUX M OPraHUYECKUX
BEIIECTB, YpaBHEHUS XHUMHMUYECKUX  peaKkiui, OOBACHITH UX  CMBICI,
WUHTEPHPETUPOBATH PE3YJIbTAThl XUMHUUECKUX 3KCIIEPUMEHTOB,
3) chopMupoBaTh  HABBIKM  TMPOBEACHUS  MPOCTEUIINX  XMUMHYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIOACHUEM IIpaBUi OE€30MacHOro
oOpallleHus C BEIIeCTBAMU U JJAOOPaTOPHBIM 000PYI0BAHUEM;
4)  pa3BUTb YMEHMS HaXOJWUTh, AHAIIU3UPOBATH U HCIOJIH30BATh WH(GOPMAIUIO
XMMHUYECKOTO XapaKTepa U3 Pa3InyHbIX WH(HOPMALMOHHBIX UCTOYHUKOB, BKIIIOUYAs
y4eOHYI0 JIUTEPaTypy, HayuHbIE MyOJIMKALIUYA U UHTEPHET-PECYPCHI;
5)  cdopMupoBaTh YMEHHUS IPOrHO3UPOBATH MOCIEACTBUS CBOEH NEATEIbHOCTH
Y XUMUYECKUX TMPUPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MTPOIIECCOB, YIUTHIBAS
BO3MOYKHBIE 3KOJIOTHYECKHE U COLMAIbHBIE BO3/ICUCTBUS;
6) cdopMupoBaTh MOHUMAHUE 3HAYMMOCTHU JOCTHKEHUM XMMUYECKOW HAYKH
Y TEXHOJIOTUU JIJIi Pa3BUTHUS COLIMAIBHOM M MPOU3BOJICTBEHHOMN cep ¢ yMEeHUEM
MPUBOJUTH MPUMEPHI UX TPUMEHEHUS B PA3IMYHBIX CPepax KU3HU.
1.2.2. Ilnanupyemblie pe3yjbTAaTbl OCBOCHHMS 0011e00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco6oe 3HaueHue o01e00pa3zoBaTeyibHas JUCHUIUIMHA « XUMUSD UMEET PU
dbopmupoBanun u pazutun OK 1; OK 2; OK 4; OK 7, mpeacTtaBieHHBIX

B aktyanuszupoBanHbix ®I'OC CIIO no npodeccun/crennanbHOCTH.



Kon n
HAHMEHOBaHHE
¢dopmupyembIx
KOMIIeTeHII Ui

l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

Oo0mue

JAucuunimHapHbie

OK 01. Beibupath
CIIOCOOBI peLIeHUs
3a7a4
npodeccruoHaNbHON
JeSITeTbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

JIn4HOCTHBIE Pe3yabTaThl A0JKHBI OTPAKATH B YACTH:

TPYAOBOI0 BOCIIUTAHMA:

— TOTOBHOCTb K TPYyZy, OCO3HAaHHE LIEHHOCTH MacTepCcTBa,
Tpyaoiooue;

— TOTOBHOCTH K aKTHBHOMH JIEATEIIEHOCTH TEXHOJIOTUIECKOM
U COLMAIbHOM  HAmpaBlIEHHOCTH,  CIIOCOOHOCTb
WHUIIMAPOBATh, IUIAHUPOBAaTH W CaMOCTOSITEIIBHO
BBINOJIHATH TAKyIO JAEATEIbHOCTD;

— MHTEpecC K pa3IuuHbM cdepaM npodeccuoHaIbHON
NesTeIbHOCTH, YMEHHE COBEpLIaTh OCO3HAHHBIN BHIOOD
Oynymei npodeccun M peain30BBIBATH COOCTBCHHBIE
KU3HCHHBIC TUTaHBI;

— TOTOBHOCTh M CHOCOOHOCTH K 0OOpa3oBaHHIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HM.

MeTtanpeaMeTHble pe3yJabTaThbl JAOJIKHBI  OTPAKATh:

OBananenue YHHMBEpPCAJIbHBIMH y4eOHBIMU

NO03HABATEJILHBIMM el CTBUSIMU:

a) 6a30BbIe JIOTHYECKHeE AeiiCTBUS:

— CcaMOCTOATENBHO (OPMYITHPOBATH M AKTYyaM3UPOBATH
npobieMy, paccMaTpUBATh €€ BCECTOPOHHE;

— yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK WM OCHOBAHHUS
JUTSI CpaBHEHUS, KJIaCCU(UKAIIMN U 0000IIICHHUS;

—  ONpeAeNsATh el ACITEIbHOCTH, 33a71aBaTh MapaMeTphl 1
KPUTEPUH UX TOCTHXKEHUS;

— BBIBIATH  3aKOHOMEPHOCTH |
paccMaTpUBaEMbIX SBIICHHSX;

MMPOTHUBOPCUMNA B

JucuuIInHAPHBIE Pe3yJbTAThI U J0JIKHBI OTPAKAThH:
I1P6 01. chopMupoBaHHOCTH IPEICTABICHUNA: O XUMHUYECKOM
COCTABJISIIOIIEH €CTECTBEHHOHAYYHON KapTUHBI MHPA, POJIH
XMMHH B TO3HAHUU SIBICHUU MPUPOJBI, B (HOPMUPOBAHUU
MBIIUICHASI U KYJbTYpbl JHYHOCTH, €¢ (DYHKIMOHATHLHOM
IPaMOTHOCTH, HEOOXOAMMOM MMl pelIeHUs MPaKTHUUYECKUX
3aJ1a4 ¥ 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

ITP0 02. BiageHre cUCTEMON XMMHYECKHMX 3HAaHUHM, KOTOpast
BKJIIOUAET: OCHOBOIIOJATalOUINe TMOHATUS (XUMHUYECKHMA
AJIEMEHT, aTOM, JJIEKTpOHHas o0oJloYka aroma, s-, p-, d-
DIIEKTPOHHBIE  OpOWTaIM  aTOMOB, HWOH, MOJIEKYyJa,
BaJICHTHOCTH, 3IEKTPOOTPHUIIATETHHOCTD, CTeTeHb
OKHUCJICHHS, XUMHUYECKas CBs3b, MOJb, MOJSpHas Macca,
MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeneT, (PyHKIIMOHAIbHAS
rpynmna, paaukall, U30Mepus, U30MEpPbI, TOMOJOTHYECKHIA
psn, TOMOJIOTH, YTJIEBOJIOPOIBI, KHCIIOPO/I- u
a30TcojiepkKalliue COEANMHEHUS, OUOJIOTMYECKH AaKTHUBHBIC
BeIeCTBA (YIJIEBOJIbI, KUPBI, OCIKU), MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS,
KpUCTAJUTMYECKasl PEeIIeTKa, TUIBl XUMHYECKUX PEeaKIni
(OKHCIHUTENBHO-BOCCTAHOBUTEIbHBIE, 9K30-U
SHIOTEPMUUYECKHE, PEAKIIMA HOHHOTO OOMEHa), pacTBOD,
AIEKTPOJIUTHI, HEDJIEKTPOIIUTHI, INEKTPONUTHYECKAS
JMCCOITMAINS, OKHCIUTEIh, BOCCTAHOBUTEIh, CKOPOCTh
XUMHYECKON peaklny, XMMUUYECKOEe PaBHOBECHE), TEOPHH U
3aKOHBI (TEOpHs XHMMHYECKOTO CTPOCHHS OPTaHMYECKHX




BHOCUTh KOPPEKTHBBI B JEATCIBLHOCTh, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB MEJSIM, OIICHUBATh PHUCKU
MOCJICACTBUI JeITEIbHOCTH;
pa3BHBaTh KPEATHMBHOE MBIILUICHUE
KU3HEHHBIX TIPOOIIEM.

OpU  pelIeHUuU

0) 0a3oBbIe HCCJIEN0BATEIbCKUE AeHCTBUS:

BJIAJIETh HAaBBIKAMH  y4eOHO-HCCICIOBATEIbCKOH |
MPOEKTHON  JCSITENbHOCTH, HABBIKAMU  pa3pelieHus
npo0em;

BBISIBIISITh MPUYUHHO-CJICICTBECHHBIC CBSI3U u

aKTyaJ'II/IBI/IpOBaTI) 3a1[al1y, BBIABHUT'aThb FI/IHOT@SY ce
pellieHHsI, HAaXOIWTh AaPTyMEHTHI JUIS JIOKA3aTelIbCTBA
CBOMX YTBEP)KJIECHUM, 337aBaTh IapaMeTpbl U KPUTEPHUH
peIlIeHNs;

AHAJM3UPOBATh IOJYYCHHBIC B XOJC PCIICHHsS 3allauu
pe3yanaTbl, KpI/ITI/I‘-IeCKI/I OILICHUBATh UX IIOCTOBCpHOCTI),
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

yMETh T[EPCHOCHTh 3HAHHMS B T[I03HABATCIBHYI H
MPAKTUYECKYIO0 00JACTH KU3HEIEATEIbHOCTH;

yMETh MHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
o0acTen;

BbIIBUT'aTh HOBBIC HCH, HpennaraTb OpI/IFI/IHaJII)HI)IG
MOJIXOJIbI U PEIICHUS;
CTaBUTh  MpOOJEMBI U
aJ'[BTepHaTI/IBHI)IG peHIeHI/IfL

3alayd,  JIOMYyCKaroIlnue

BeuiectB A.M. bBytnepoBa, Teopusi 3IEKTPOIUTUYECKOU
nucconuanuu, nepuoandeckuid 3akon .M. Menneneesa,
3aKOH COXpaHEeHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUU, PAKTOIOTUYECKUE CBEJICHUS O
CBOMCTBaxX, COCTaBe, IOJy4YeHHUH ©  Oe30MacHOM
UCIOJIb30BaHUU BaXHEHIINX HEOPraHUYECKUX u
OPTraHWYECKUX BEIIECTB B OBITY U  MPAKTUYECKOU
JIESITEIbHOCTH YEJIOBEKa,

IMP6 03. chopMUPOBAHHOCTH  YMEHUH  BBISIBIISATH
XapakTepHble TMPHU3HAKA U  B3aUMOCBS3b  H3YUYCHHBIX
MOHSATUN, TPUMEHSATH COOTBETCTBYIOIIME TIOHITHS TIPU
OMHCAHUM CTPOEHUS M CBOWCTB HEOPraHMYECKUX H
OpraHWYEeCKUX BEIIECTB W HUX IMPEBPAIICHUI; BBISBIATDH

B3aMMOCBS3b XUMHYECKHX 3HAaHUM C TOHATHSIMH U
MIPEACTABICHUSIMU TPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

IIP6 04. chopMuUpOBaHHOCTH YMEHUN HCIOIH30BATH

HAaUMEHOBAHMSI XUMHUYECKUX COETUHEHUN MEXIYHapOJHOTO
COK03a TEOPETUYECKON U MTPUKJIAHON XUMHUH U TPUBHAIIbHBIE
Ha3BaHMsI BaXXHEHIIMX BeIECTB (ITWJIEH, alleTUJIEH,
rauiepul, ¢eHon, (GopMalblerua, YKCycHas KHCJOTa,
IJIMLWH, YrapHbIM ra3, yrJeKuclblil ra3, aMMHak, ramieHas
U3BECTh, HErallleHas M3BECTb, NMHUTHEBAs COJa U APYTHX),
COCTaBJIATh (OPMYJIbI HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB, YPABHEHUS XMUMHUYECKUX PEaKUIUU, OOBSICHITh UX
CMBICT; OATBEPKAATh XapaKTepHble XMMHUECKHUE CBOMCTBA
BEUIECTB COOTBETCTBYIOIUMU SKCIIEPUMEHTAMH U 3alUCIMU
YPaBHEHUN XUMUYECKUX PEAKIUI;

IIP6 05. cdopMupoBaHHOCTH YMEHHH YCTaHABIUBATH
MPUHA/IICKHOCTD M3Y4YEHHBIX HEOPraHUYECKUX U
OpraHMYECKHUX BEIIECTB K OIpPENEICHHBIM KjaccaM H
rpynmnaM COEIMHEHUM, XapaKTepu3oBaTh MX COCTaB H
BaXHEHIINE CBOWCTBA; ONPEACNATh BUABl XHMHUUYECKUX
cBsI3ei (xoBaJIeHTHas, MOHHas, MeTaJNInyecKas,




BOJIOPOJIHAS), THIBl KPUCTAJUIMYECKHX PEIIETOK BEIECTB;
KJIacCH(PUIUPOBATH XUMUYECKUE PEAKIIUH;

IIP6 07. chopMHUPOBAaHHOCTH YMEHHI HPOBOJUTH PACUETHI
0 XUMHYECKMM (OpMyJIaM M ypaBHEHHSIM XHMHYECKHX
peakuMii ¢ HUCHOJb30BaHUEM  (PU3UYECKUX  BEIUYHUH,
XapaKTEePU3YIOINX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHBIE YCIIOBHSI) I'a30B, KOJINYECTBA
BEILIECTBA; HCIOJIB30BaTh CHCTEMHBIC XMMHUYECKHE 3HAHUS
JUIs TPUHATHS PEUICHHH B KOHKPETHBIX KU3HEHHBIX
CHTYyalUsiX, CBA3aHHBIX C BEIIECTBAMH U MX MPHUMEHEHUEM.

OK 02. Hcnonb3oBaTh
COBPEMCHHBIC
CpeICTBa MOUCKA,
aHaym3a u
UHTEPIpPETaun
uHpopmanuu u
UH(POPMALOHHBIE
TEXHOJIOTUH TSI
BBITTOJTHEHUS 32144
npodeccnoHaIbHON
JeSITeTbHOCTH

JInuHOCTHBIE Pe3yJbTAThI I0JLKHBI OTPAKATH B YACTH:

LHEHHOCTH HAYYHOI0 MO3HAHUS:

— cpOopMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKd U OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha
JMaJIoTe KyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJIHUKYJIbTYPHOM MHUPE;

— COBEpIICHCTBOBAaHWE  SI3BIKOBOM M YUTATEIbCKOM
KyJIbTYpbl Kak CpEICTBAa B3aUMOJICWCTBUS MEKIY
JIFOJIBMU U TTIO3HAHUS MUDA;

— OCO3HaHUME  IIEHHOCTHM  HAy4YHOM  JIeATENIbHOCTH,
T'OTOBHOCTB OCYHICCTBJIATH IIPOCKTHYIO n
HCCIIEA0BATENbCKYI0 AEATEIbHOCTh UHANBUIYAIBHO U B
rpyIte.

MeranpeaMeTHbie pe3yJbTAThl  JOJIKHBI

Osiuajenue YHHMBepPCAJIbHbIMH

NMO3HABATEJIbHBIMU JACHCTBUAMM:

B) padora ¢ uHgopmanmeii:

0TPakKaTh:
y4eOHbIMU

— BJIaJ€Tb HaBbIKAaMH  IIOJYYCHUSA I/IH(bOpMaI_[I/II/I us3
HCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBIIATL IIOUCK, aHalIW3, CHCTCMAaTHU3aluIl0 U

MHTEpHpeTanio HHGOpPMaIUN Pa3IUYHbIX BUIOB U GOPM
MIpe/ICTaBJICHMUS;

JucuunimHapHble (peIMeTHbIe) pe3yJIbTaThl U J0JAKHBI
0TPakKATh:

ITP6 06. BiageHHE OCHOBHBIMH METOAAMHM HAy4YHOTO
MO3HAHUS BEIIECTB M XUMHUYECKHX SIBJICHHU (HaOmroaeHue,
M3MEpEHHE, IKCIIEPUMEHT, MOJICIUPOBAHUE);

I1P6 07. chopMUpOBAaHHOCTh YMEHHI MPOBOIAUTH PACUETHI
M0 XUMHUYECKHM (OpMyJlaM W YPaBHEHUSM XHUMHUYECKUX
peakiuii ¢ HCIOJb30BAHMEM  (PU3UYECKUX  BEJIUYUH,
XapaKTEepU3YIOUINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, o0beMa (HOpMaJibHbIE YCIIOBHSI) ra30B, KOJUYECTBA
BEIIECTBA; HCIIOJIb30BaTh CUCTEMHBIE XMMHUYECKUE 3HAHUS
Ul TPUHATUS PEIIEHUHM B KOHKPETHBIX KU3HEHHBIX
CUTYallUAX, CBSI3aHHBIX C BEILIECTBAMU U UX PUMEHEHUEM;
ITP6 08. chopmupoBaHHOCT, YMEHHI IUTAHUPOBATH H
BBIMIOJHATh XUMHUYECKUH DKCHEpPUMEHT (IpeBpalleHUs
OpPraHMYEeCKUX BEIIECTB NPU HArpeBaHHUM, TOJYyUYECHHE
ATHJIEHA U U3yUEHHUE €r0 CBOMCTB, KAUECTBEHHBIE pEaKIIMU Ha
aNbJETU/bl, KpaxMaj, YKCYCHYIO KHUCJIOTY; JeHaTypauus
OCNKOB TpW HArpeBaHHWM, I1IBETHBIC pEaKIMU OEJIKOB;
IIPOBOJIUTHh PEAKLUU HOHHOTO OOMEHa, ONpENeNsiTh Cpery
BOJIHBIX PAacTBOPOB, KaueCTBEHHBIE peaklMM Ha CyibQart-,
KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS; peliaTh
SKCIEPUMEHTAIbHBIE 3aJadyu 1o TeMaMm "Metamibl" u
"Hemeramnbl") B COOTBETCTBHM C TIPAaBWJIAMU TEXHUKHU




— CO3/1aBaTh TEKCThl B Pa3jIMYHbIX (opMaTax C y4yeToM
HazHaueHUs MH(POpPMAMKM M LEJIEeBOH  ayAUTOpHH,
BbIOMpass oONTUMaIbHYIO GOpMy TMPEACTaBICHUS U
BU3YaJIN3aluy;

— OIICHMBATH JOCTOBEPHOCTH, JIESTHTUMHOCTH HH(POPMALIUH,
€€ COOTBETCTBUE IIPAaBOBBIM U MOPAIbHO-3TUYECKUM

HOpMaM;

— BJIANeTh HABBIKAMU  PACIIO3HABAHWS W 3AIIUTHI
nHpopManuu, uHOOPMAITMOHHOM 0€30IacHOCTH
JTUYHOCTH.

Oe3omacHOCTH TPU  OOpalIeHWH C  BEIIeCTBAMU U
71a00paTOPHBIM 000PYIOBaHHEM; MIPEACTABIATh PE3yIbTAaThI
XUMHYECKOTO 3KCIIepUMEHTa B (hopMe 3alucCH ypaBHEHHA
COOTBETCTBYIOIIUX peakiuil u (HopMyIHpoBaTh BHIBOJBI Ha
OCHOBE ITHX PE3YJIbTaTOB;

IIP6 09. cdhopMHPOBAHHOCT, YMEHHUS AaHAIU3UPOBATH
XUMHYECKYI0 HH(OpMaNHI0, TMOTy4aeMylo W3 Pa3sHBIX
HUCTOYHUKOB (CpelCcTB MaccoBOd HH(OpMalMH, CETh
WNurtepuer u apyrue).

OK 04. DddexTuBHO
B3aMMO/JICHCTBOBATh U
paboTath B
KOJUICKTHUBE U
KOMaHjie

JIMYHOCTHBIE pe3yabTaThbl J0JKHBI OTPAKATDh B YaCTH:

IPaKAaHCKOT0 BOCIIUTAHUA:

— TOTOBHOCTbH BCCTH COBMCCTHYIO  JICATCIBHOCTDH B
HHTCPCCAX I'paKJAaHCKOIo O6IJ.[€CTBa;

— yMeHue B3aHMOJICHCTBOBATh c COLIMAJIbHBIMHA
WHCTUTYTaMHU B COOTBETCTBUU C UX QYHKIUSAMU H
Ha3HaAUYCHHEM.

MeTanpeaMeTHble Pe3yabTAThI J0JKHbBI OTPAKATD:

OBiageHue YHHMBEpPCAJIbHBIMH KOMMYHUKATHBHBIMHU

JeliCTBUSIMH:

0) coBMecTHasi 1eiTeJIbHOCTh:

— IIOHMMATh U HCIIOJIb30BaTh IPEUMYLIECTBA KOMAaHIHON U
WH/IMBUYaIbHOM paboThI,

— I[PUHUMATH eI COBMECTHOM JEeATEIbHOCTH,
OpraHW30BBIBAT U KOOPJAMHHUPOBATH ACHCTBUA IO €€
JOCTUKEHMIO: COCTABIIATH IJIaH JEHCTBUM, PACIIPENCIIATh
polM C Y4YeTOM MHEHUH YYacTHMKOB OOCYXJaTh
pe3yabTaThl COBMECTHON PabOTHI;

— KOOPJMHHUPOBAaTh M BBINOJIHATH pabOTy B YCIOBUAX
pealbHOTO,  BHUPTYyaJIbHOTO M KOMOMHHMPOBAHHOIO
B3aUMOJCUCTBUS;

JucuuninHapHble (MpeIMeTHbIe) Pe3yJIbTAThI U J0JKHBI

0TPaKaTh:
ITP6 08. chopmupoBaHHOCT, YMEHHI IUIAHUPOBATH H
BBITIOJIHSITH ~XUMHUYECKUM OKCIEPUMEHT (TIpeBpalleHUs

OpraHMYECKUX BEIIECTB TMpPU HArPEBAaHUU, [OIYUYCHHE
ATUJIEHA U U3yUEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMU Ha
albJIETU]IbI, Kpaxmall, YKCYCHYIO KHCIOTY; JAEHaTypauus
OCIKOB TMpW HArpeBaHHWM, IIBETHBIC pEAKIUU OEJIKOB;
IPOBOJUTHh PEAKLMU HOHHOTO OOMEHa, ONpPENeNsTh Cpery
BOJIHBIX PacTBOPOB, KaueCTBEHHBbIE peaklMM Ha CyibQart-,
KapOOHAT- U XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHUS; pelaTh
OKCIIEpUMEHTANIbHBIE 3a7aud 1o Temam "Mertamisl" u
"Hemeramnbl") B COOTBETCTBUM C TPAaBMWJIAMU TEXHUKU
O0e3omacHOCTH TIpH  OOpamieHWHd C  BEIIeCTBAMU U
1a00paTOpHBIM 000pYIOBAHHEM; MPEJICTABIIATh PE3YIbTaThI
XUMHUYECKOI0 IKCIEpUMEHTa B (popMme 3amucu ypaBHEHUI
COOTBETCTBYIOIIMX peakiuil U GopMyIHpOBaTh BBIBOABI Ha
OCHOBE ATHX PE3yJIbTaTOB.




— OCYHICCTBJIATH ITIO3UTUBHOC CTPATETHUCCKOC IIOBCACHUE B

pPa3NUYHBIX CHUTyalusiX, TWPOSBIATH TBOPUYECTBO U
BOOOpakeHne, ObITh MHUIIMATHBHBIM.

OsJiaaenue YHHBepPCAJbHBIMU peryjisiTHBHbIMH

JelCTBUSIMM

r) IpUHATHE ceOsl U APYTUX JIOAei:

— IPUHUMATh MOTHBBI U APTYMEHTBHI JIPYTUX JIOACH HpHU
aHaJlu3e pe3yJIbTaTOB JIeATEIbHOCTH;

— TIpU3HaABaThb CBOE MPaBO M MpPaBO APYTUX JOJEH Ha
OIUOKU;

— pa3BHBaTh CIOCOOHOCTh IOHUMATh MHUP C TO3HUIUH
JPYTOro 4eJoBeKa.

OK 07.
ConencTBoBaTh
COXpaHEHUIO
OKPYXKAaroIIei cpelibl,
pecypcocOepeKeHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUH KIIMMaTa,
MIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/CTBA,

3¢ dexTHuBHO
JICUCTBOBATH B
Ype3BbIYANHBIX
CUTyalusx

JInuHOCTHBIE pe3yJIbTaThl JOJIKHBI OTPAKATH B YACTH:

IKOJIOTHYECKOr0 BOCIIMTAHUA:

—  c(hopMUPOBAaHHOCTb 9KOJIOTMYECKON KYJIBTYPBI,
IIOHMMAaHUE  BIUSAHUA  COLMAIBHO-2KOHOMHYECKHUX
MPOLECCOB HA COCTOSHHUE MPUPOAHOM W COLHMAIBHOUN
Cpensl, OCO3HaHHE r7100aJ1bHOTO Xapakrepa
9KOJIOTMUECKUX MPOOIIeM;

— IUIAHUPOBAaHHME M  OCYLIECTBIICHUE
OKpyXarollled Ccpele Ha OCHOBE
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA;

— QAKTMBHOE HENpUATUE JEUCTBHUW, IPUHOCALIUX BpEX
OKpYKarollleu cpere;

NEUCTBUIT B
3HaHUA Lenel

— yMeHue IIPOTHO3UPOBATh HeOJIaronpusTHbIE
JKOJIOTUYECKHE  IIOCHEACTBUS  IPEANPUHAMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;

— PpacIIMpeHHE OIbITa JEATEIBHOCTH HKOJIOTHYECKOMU
HaIlpaBJICHHOCTH.

MeranpeaMerHble pe3yJabTaThl JOKHBI 0TPAXKATh:

Osianenue YHHMBEPCAJIbHBIMH y4eOHBIMHU

NMO3HABATEJIbHBIMU JAeHCTBUAMM:
B) padora ¢ uHgopmanmei:

JucuuniimHapHble (peIMeTHbIe) pe3yJIbTaThl U J0JIAKHBI
0TPaKATh:

IIP6 01. chopmMupoBaHHOCTH IPEICTABICHU: O XUMHUYECKOM
COCTaBIISIIOIIEH €CTECTBEHHOHAYYHOH KapTHHBI MUpPA, POJIH
XMMHH B TIO3HAHWUW SIBJICHUW TPUPOJLI, B (HOPMUPOBAHHH
MBIIUICHUSI U KYyJIbTYypbl JHYHOCTH, €€ (DYHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOM MJisi peleHUs] MPaKTHUYECKUX
3aj1a4 U 9KOJIOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cpenie;

ITP6 10. chopmupoBaHHOCTH YMEHMI COOMIOIATH MpaBUiIa
HKOJIOTMUYECKH 1€IeCO00pa3sHOro IMOBEACHHUS B OBITY H
TPYAOBOW JI€ATENBHOCTH B IEJIAX COXPAHEHMUs] CBOETO
3I0POBbSI M OKPYXKAIOLIEH NPUPOJHOW Cpeibl; YUUTHIBATH
OMacHOCTb ~ BO3JEUCTBUSI  HA  KUBbIE  OPraHU3MBI
ONpEENIEHHbIX BEUIECTB, IOHMMAasi CMBICI [OKa3aTems
IIpeIeIbHON JOIyCTUMON KOHIIEHTPALUH.




UCTIONIb30BATh cpenctBa  HMHGOPMAIOHHBIX "
KOMMYHUKAIIHOHHBIX ~ TEXHOJIOTMH B PCLICHUH
KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3amad ¢ coONojgeHHeM TpeOOBaHU  3PTOHOMUKH,
TEXHUKH O€30IacCHOCTH, TUTHUEHBI, PEeCypcocOepeKeHus,
NPABOBBIX M 3TUYECKUX HOPM, HOPM HH(OPMALMOHHON
0e30MacHOCTH.
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2. CTPYKTYPA U COJAEPXKAHHUE OBIIEOBPA3OBATEJIBHON
JAUCHUITIJIMHBI «XUMUWS»

2.1. O0bemM AUCHUIIMHBI U BUbI Y4e0HOH padoThI

Bun yueOHo# padoThI O0bem B yacax
O0bem o0pa3oBaTebHOI NPOrPaMMbl JUCHHUILINHBI 144
Conep:xanue y4eOHOro MaTepuaJia 96
BT. U..

TEOPETUUECKUE 3AHITUS 44
MPAaKTUYECKHUE 3aHATUS 26
nabopaTopHEIE 3aHATHS 18
KOHTPOJIbHBIE PaOOThI 8
IIpodeccuonanibHO OpHEHTHPOBAHHOE cojep:KaHue (coAep:KaHuUe 48
NPUKJIATHOTO MOIYJIs)

BT. U..

TEOPETUYECKUE 3aHATHS 14
MIPAKTUYECKUE 3aHATHS 22
na0opaTOpHbIE 3aHATUS 12

IIpomexyTounas arrecTanms (3K3aMeH)
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2.2. TemaTuyecKkni IJIAH M COAEPKAHUE U CITUTIIHHbBI

HaumeHoBaHue Copep:xanue yueOHOro MaTepuasa (0CHOBHOE U NPo(eccHOHAILHO opueHTHpPOBaHHoe) | O0béM | DopMupyeMble
Pa3/ieJIoB M TeM J1a00paTOpHbIe M NPAKTHYECKHE 3AaHATHS, IPUKJIATHOH MO1YJIb YacoB | KOMIIETEHIUH
1 2 3 4
Coaep:xanue y4eOHOro MaTepuaJia 96
Pa3znen 1. TeopeTnyeckue 0CHOBbI XUMHH 24
Tema 1.1. Coaeprxanue yueOHOIro MaTepuaJia 2 OK 01
OcHOBHbIE XUMUYECKUE | XUMUYECKHH 31eMEHT. ATOM. SIApo aToMa, M30TOIbL. DIEKTPOHHAs 000J10UKa. DHEPrETUUECKHE
NOHATUS W 3aKOHBI, |ypOBHH, NOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- ameMeHTbl. OCOOEHHOCTH pacnpeieneHus |
CTPOCHHUEC aTOMOB |3JIEKTPOHOB IO OpOMTAJIAIM B aroMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHAs
XHUMUYECKHX KoHGurypaiust aroMoB. OCHOBHbIE XUMUYECKHE 3aKOHbI
9JICMCHTOB IIpakTnyeckune 3aHATHS
[Ipaktuueckas padota Nel. «OCHOBHBIE KOJWYECTBEHHBIC 3aKOHBI B XMMHH M PACUYEThl IO
YPaBHEHMSAM XMUMUYECKUX PEAKIIHI».
OTHOCHUTENIBHBIE aTOMHAsI U MOJIEKYJIIpHas macchl. MomsipHast macca. KonnuecTBo BemiecTsa. 1
MaccoBast nois BewiecTtBa. 3akoH ABoraapo. MossipHbelii 00beM ra3oB. OTHOcHTeNbHas
TUTOTHOCTB T'a30B. PacueTsl o ypaBHEHUSIM XUMUYECKUX PEAKIIMIA C HCIIOJIb30BaHHEM MacCOBOM
JI0JIM BElIeCTBa, 00beMa (HOpMaJIbHbIE YCIOBUSI) 'a30B, KOJMYECTBA BELIECTBA
Tema 1.2. Cojaeprxkanue yueOHOro MaTepuaJia 2 OK 01
IMeproanyeckuii 3akoH | [IpakTHYeckue 3aHATUS OK 02
u Hepromyeckast ITpakTryeckas paborta Ne2. «/3yueHne nepuoauueckux 3akOHOMEPHOCTEH U X B3aHMOCBSI3H CO
CHCTEMa  XMMHHYECKHX |cTpoeHHEM aTOMOB».
onementos  JI.  W. \[lepuonmueckas cucrema xumuueckux snementos J.M. Meneneesa. CBsi3b MepHOIHIECKOTO
MeHz[eJIeeBa,v UX CBA3b € | 3akona 1 [Tepnoandeckoil CUCTEMBI XUMUYECKHX 3JIEMEHTOB C COBPEMEHHOM TEOpHEN CTPOEHHUS
COBPCMCHHOU  TCOPHEH | a1oMOB. 3aKOHOMEPHOCTH H3MEHECHHUS] CBOWCTB XMMHUYECKHX DIIEMEHTOB, 00pa3syeMbIX HMH
CTPOCHHS aTOMOB MIPOCTHIX M CIIOKHBIX BEIIECTB IO IpymiaM U nepuoaaMm llepuomudeckoil cuctemsl. 3HaYeHHE 2

IIEPUOJAMYECKOr0 3aKOHA U CHCTEMbl XMMHUYECKUX 3ieMeHTOB .M. MeHnneneeBa B pa3BUTHU
HayKH.

YcTaHOBIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XUMHUYECKHUX DJIEMEHTOB U IIEPUOAUYECKUM
W3MEHEHUEM CBOMCTB XUMHUYECKHUX JJIEMEHTOB U UX COCIMHEHHI B COOTBETCTBUH C MTOJIOKEHUEM
IIepuonnueckoi cucreMsl. PelieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha
XapakTepH3alui0 XUMHUYECKUX 3JieMeHTOB «MeTainueckue / HeMeTaJIMYeCKHe CBOMCTBA
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XUMUYECKUX DJIEMEHTOB B COOTBETCTBHUU C HMX DJIEKTPOHHBIM CTPOCHHUEM U TIOJIO)KEHUEM B
MEepUOIMYECKON cucTeMe XumMudeckux 3semMeHToB .M. MeHeneeBay

Tema 1.3.
Ctpoenue BemiecTBa U
pupoaa XUMHUYECKOMN
cBs3u. MHorooOpasue
BCIIESCTB

Conep:xanue yueOHOro MaTepuaJia

Crpoenue BeniecTBa. XUMUYECKas CBsI3b. BUIbl XUMHUYECKOM CBA3M (KOBaJICHTHAs! HEMOJIIpHAs
U TOJISIpHAsl, MOHHAsI, MeTaindeckas). MexaHnu3smbl 00pa3oBaHUsl KOBAJIEHTHOM XUMHYECKON
cBs3u  (OOMEHHBIH W  JTOHOPHO-aKIENTOpHBIH). BomopomHas cBs3b. BalleHTHOCTS.
DneKkTpooTpuuareabHOCTh. CTeneHp OKucaeHus. oOHbl: KATHOHBI U aHUOHBI

HpaRTn'{ecmle 3AHATHSA

[Tpaktrueckas padota Ne3. «CTpoeHHE BEIIECTBA M MPUPOIa XUMUUYECKON CBS3HY.
JleMoHCTpauus Mojeneil KpUCTAUIMYECKUX PEIIETOK: MOHHOHM (XJIOpHUJl HaTpusi), aTOMHOU
(rpaduT 1 anMaz), MOJEKYJISAPHOU (YIIEKUCIBIN a3, Mo/), MEeTAIIMYEeCKON (HaTpHii, MarHu,
Menb). Perenre nmpakTH4ecKuX 3aJaHuil Ha COCTaBIEHUE 3JIEKTPOHHO-Tpapuueckux Gpopmyii
3J1eMeHTOB 1—4 nepuoaoB

OK 01

Tema 1.4.
Knaccudukanms,

u HOMECHKJIATypa
HEOPraHMYECKUX
BEIIIECTB

Coaep:xaHue y4eOHOro MaTepuaJia

Knaccuukanuss HeopraHmdeckux BemiecTB. HoOMEHKIAaTypa HEOPraHMYECKHX BEIIECTB
(oKcuAbI, TUAPOKCHUBI, KUCIOTBI, coiu). BerecTBa MOJEKYJISIPHOrO M HEMOJEKYJISIPHOTO
CTpoeHusi. ArperaTHble COCTOSTHUS BemecTBa. Kpucrammmiecknue n aMopQHbIE BEIIECTBA. 3aKOH
IIOCTOSIHCTBA COCTaBa BellecTBa. THIIbI KPUCTAIUIMYECKUX PELIETOK (ATOMHAasi, MOJIEKYJIsIpHasl,
MOHHAsl, METaJUINYeCcKas). 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAJUIMUECKOHN peIETKU

IIpakTHYecKHe 3aHATHSA

[IpakTuueckas padora Ne4. «HomeHkaTypa HEOPraHMYECKUX BEILIECTBY.

Pemenne mnpakTHMuYecKMX 3aJaHUN MO KJIacCHM(UKalMK, HOMEHKIAType M XUMHYECKUM
(dbopMyllaM HEOPraHWMYECKHX BELIECTB PA3IMYHBIX KJIAcCOB (yrapHbIM ras, yriekuciblii ras,
aMMMaK, ralleHas U3BecThb, HeralleHas U3BeCTb, MUThEBAsl CO/la U APYTHX): Ha3BaHUsI BEIIECTB
o mexayHaponHoil (MIOITAK) unu TpuBHanibHOM HOMEHKJIATYpe U COCTaBlIeHHE (POPMYJIbI
XMMHUYECKHX BELIECTB, OIpeJesieHNe NMPUHAMISKHOCTH K Kiaccy. ITouck mHpopmanuu mo
Ha3BaHMSIM, UACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyiaM. AHAIN3 XUMUYECKONH HH(POpMAIIH,
MOJy4yaeMOil M3 pa3HbIX HMCTOYHHMKOB (CpeICTB MaccoBoil mHpopmanuu, cetb MHTEepHET H

JpYyTHE)

OK 01
OK 02

Tema 1.5.

Coaep:xanue yueOHOro MaTepuaJia

OK 01
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Tunsl
peakuuii

XUMHNYCCKHUX

Xumuueckasi peakuus. Kiaccupukanus v THIIBI XUMHUYECKUX PEAKIUNA B HEOPTaHUYECKOW H
OPraHMYECKOM XMMMH. 3aKOHBI COXPAaHEHHs MAcChl BEIECTBA, COXPAHEHMs U IPEBPALICHUS
SHEPrUM NPU XUMUYECKUX peakusaX. OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIINY (YpPaBHEHUS
OKHCJICHUSA-BOCCTAHOBJICHHSI, CTENIEHb OKHUCIECHUS, OKACIUTEIb U BOCCTAHOBUTEID, IIPOLECCHI
OKUCJICHUS M BOCCTAHOBJICHUs, BA)XHCHUIIME OKUCIUTEIM M BOCCTAHOBUTEIH, METOJ
JIEKTPOHHOI0 0anaHca, 3JIEKTPOJIM3 PacTBOPOB U PACIUIABOB BELIECTB, OKHUCIMTEIbHO-
BOCCTAHOBUTEJILHBIE PEAKIIMK B IIPUPOJIE, IPOU3BOICTBEHHBIX IIPOLECCAX U KU3HEACITEIBHOCTH
OpraHU3MOB)

JlaGopaTopHble 3aHATUSA

JIaGoparopHas pab6ota Nel «TUIbl XUMUYECKUX PEAKIIUI».

HccnenoBanue TUHOB (1O COCTaBY M KOJMYECTBY HMCXOJHBIX M OOpa3yrOIIMXCS BELIECTB) U
IIPU3HAKOB XUMUYECKHUX peakunid. COCTaBICHUE yPAaBHEHUI peakLnii COEAMHEHNUS, PA3JIOKEHUS,
3aMeleHusi, oOMeHa, B T.4. PEaKLUil TOpeHUs, OKUCIEHMsI-BoccTaHOBIIeHUs. CoCTaBleHUE U
YPaBHUBAHHUE OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMHA METOJ0M 3JEKTPOHHOro OallaHca.
PacueTHble 3a7auM Ha HaXO0XKJICHHE OTHOCHTEIBHOH MOJIEKYJIIPHONM MAaccChl, OIpEAEICHUE
MacCOBOM JI0JM XMMHUYECKHX 3JIEMEHTOB B CI0KHOM BELIECTBE

OK 02

Tema 1.6.
Cxkopoctb
peaKkuuid.
paBHOBecHE

XUMHUYECKUX
XUMHUUYECKOE

Conep:xanue yueOHOro MaTepuaJia

CKOopocCTh peaklMM, €€ 3aBUCUMOCTb OT PA3JIMYHBIX (PAKTOPOB: NMPHUPOABI PEArupyrOIINX
BEILECTB, KOHUEHTPALUU PEarupyrolux BELIECTB, TEMIEPATYPhl U IIOLIAAU PEAKIUOHHOU
noBepxHocTU. TernaoBbie 3QPEeKThl XUMUYECKUX PEAKIUI: 3K30- U SHIOTEPMHUUECKHUE PEAKIIIH.
OOpatuMble peakiuu. XuMHYeckoe paBHOBecue. akTophl, BIHUAIOIIME HAa COCTOSHHE
XUMHUYECKOTO paBHOBECHUS (KOHLEHTpAalLlMs PEareHTOB WM MPOAYKTOB pEakluu, NaBJICHHE,
temneparypa). [Ipunuun Jle Ilarense

HpaKanecmle 3aHATHUSA

[Ipaktuyeckass pabora Ne5. «BnusiHue pas3iuuHbIX (PAaKTOPOB HA CKOPOCTh XUMHYECKOM
peaKIUm».

Pemenne mnpakTHKO-OPMEHTUPOBAHHBIX 33JaHUN Ha aHaiau3 (PAaKTOpoB, BIMSIOMUX Ha
M3MEHEHHE CKOPOCTH XUMUYECKOW peakluu. 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIMH OT
IIPUCYTCTBUSL KaTalM3aTopa Ha IMPUMEPE Ppa3lIoKEHHUs NEPOKCHIA BOJOpPOJA C IMOMOUIBIO
JUOKCHJIa MapraHiia M KaTajnaspl. PellleHne NpaKTHKO-OpUEHTUPOBAHHBIX 3aJaHUl Ha
npuMeHenne npuniuna Jle-lllatense A HaXOXKAECHUS HANpaBJICHUS CMEUICHUS PaBHOBECHS
XMMHUYECKOHN peakIuy U aHaIu3 (PakTopoB, BIUSIOMIKMX HA CMEIIEHHE XUMUYECKOTO PaBHOBECHSI

JlabopaTopHble 3aHATHS

OK 01
OK 02
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JlaboparopHasi padora Ne2 «M3yueHHe 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOW PEAKIMH OT
KOHIEHTPALUU PEarupyoUIX BEUIECTB U TEMIIEPATYPhI».

JIaboparopHasi paboTa Ha BEIOOD:

1. JlaGopatopHass pabora Ne2.1 «OmpeznerneHne 3aBUCUMOCTH CKOPOCTH PEAKIUU OT
KOHIIEHTPAIMU Pearupyroux BemecTBy». VcciaenoBanue 3aBUCUMOCTHA CKOPOCTH PEAKIIUU OT
KoHIeHTpauuu. OnpezenieHne KOHCTAHThl CKOPOCTH PEAKIMU rpapuuecKuM METOIOM.

2. JlabopatopHas pabora No2.2 «OmnpenerneHue 3aBUCHMOCTH CKOPOCTH PEAKIMH OT
TeMreparypbe». MccrnenoBanue 3aBHCUMOCTH CKOPOCTH peaklMU OT TemrmepaTypsl. Pacuer
SHEPTUU AKTHBAIUH PEAKIIUU

Tema 1.7.

PactBopsl, TEOpHUs
AJIEKTPOJTUTUYECKOM
JIMCCOIMAIINN W MOHHBIN
oOMeH

Coaep:xxanue yueOHOro MaTepuaJia

PactBopbl. Buabl pacTBOpOB 1O COJMEPKAHHUIO PACTBOPEHHOTO BEIIECTBA. PacTBOPUMOCTS.
[lonaTne O aucHepcHbIX cucreMax. MCTHHHBIE W KOJUIOMJIHBIC pacTBOpbl. MaccoBas 1o0Jis
BelecTra B pactBope. [lonstue o BogopoaHom nokaszarene (pH) pactBopa. DiekTponuTuieckas
mucconuanusi. CuibHbIe U c1a0ble 3JeKTPOIUTHI, HEINEKTPOIUThI. Peakinu noHHOro obmMeHa

JlaGopaTopHble 3aHATHUS

JlaboparopHast pabota Ne3 «IIpuroroBicHHEe pacTBOPOBY.

[TpuroroBiieHre pacTBOPOB 3aIaHHOW MAaCCOBOH JI0JIei paCTBOPCHHOT'O BEILECTBA, MPOBEICHHE
peaknuii HOHHOTO OOMEHa, ONpeAeNeHHE CpeIbl pPAacCTBOPOB BEHIECTB C IOMOIIBIO
YHHUBEpPCAIbHOTO WHAMKATOpa (KHUcas, HeWTpalbHas, MIelOo4Has). 3aJaHus Ha COCTaBIICHUE
HMOHHBIX peakuui. Pemenne npakTUKO-OpHUEHTHUPOBAHHBIX PACUYETHBIX 3aJaHUM Ha PacTBOPBHI,
WCIOJIb3YeMbI€ B OBITOBOM U MPOU3BOJCTBEHHON JESITEILHOCTH YEeIOBEKa

JlabopaTtopHas padota Ned «Peakiuu ruaponnsay.

HccnenoBanue cpebl pacTBOPOB o€, 00pa30BaHHBIX CUILHBIMU U CIIA0BIMU TPOTOIUTAMHU, U
WX peaklui C pacTBOpaMH INEI0YM W KapOoHata HaTpus. CocTaBlIeHUE PEaKIuil THIPOIH3a
coJiei

JlabopaTtopHas padota Ne5 «MccnenoBanue AUCTIEPCHBIX CUCTEM.

Crpoenue u GakTopbl YCTOHYMBOCTU AMCIIEpPCHBIX cucteM. CTpoeHue mulemsl. PaccenBanue
CBeTa MpHU MPOXOXKIECHUU CBETOBOIO MyyKa Yepe3 ONTHYECKH HEOJAHOPOAHYIO cpeny (3ddexta
Tunpans). [Ipurotoienue u U3yyeHHe CBOMCTB TUCTIEPCHBIX CUCTEM Pa3HBIX BUJIOB: CYCIIEH3HH,
IMYJIBCHHU, KOJUTOUTHOTO pacTBopa. CpaBHEHHE CBOMCTB UCTHHHBIX W KOJUTOUTHBIX PACTBOPOB,
BBISIBJIEHHE OCHOBHBIX Pa3IMYUi MEXJly HUMHU

OK 01
OK 02
OK 04
OK 07

KonTtpoabHnas padora 1

CrtpoeHue BeliecTBa 1 XMMUYECKHE peakiuu (1o pasaeny 1)

Paznen 2. Heoprannueckasi XumMus
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Tema 2.1.
DOHU3NKO-XUMHYECKUE
CBOMCTBA
HEOPraHUYECKHUX
BCIIESCTB

Coaep:xanue y4eOHOro MaTepuaJia

10

Merambl. [lomoxkenne wmetaioB B Ilepuomnueckoid cucTeMe XMMHYECKHX SJIEMEHTOB.
OcoOeHHOCTH CTPOCHHUSI DJICKTPOHHBIX O000JOYEK aTOMOB MeTauioB. OOmme Qu3ndeckue
cBoiicTBa MeTauioB. CIIaBbl METAUIOB. DJEKTPOXMMHYECKUN PsJl HANPSIKEHUH METAJUIOB.
XUMHUYECKHE CBOMCTBA BAKHEUIINX METAIOB (HATPUM, Kaaui, Kaabl[Mi, MArHUM, aTFOMUHHMN,
IIUHK, XpOM, JKeJe30, Meb) M HuX coeauHeHuid. OOmme crocoObl TMOJYyYEHHS METaJIOB.
[TpuMeHEeHHEe METAJIOB B OBITY U TEXHUKE

Hewmeramnsl. [lonoxxenue nemeraiuioB B [leproanueckoit cucreme XuMu4yeckux 3iueMenToB J[. M.
MenpaeneeBa U OCOOEGHHOCTH CTpPOCHHS aromMoB. Du3MYecKkWe CBOWCTBA HEMETAJIOB.
AnnoTponus HeMETaIJIoB (Ha mpUMepe KUCIopoaa, cepsl, pochopa u yriaepoaa). XuMudeckue
CBOWCTBA U MPUMEHEHUE BAKHEHIIIMX HEMETAINIOB (TAJIOTEHOB, Cepbl, a30Ta, Gocdopa, yriepoaa
U KpEeMHHUsI) U UX COCOUHEHHH (OKCHUIOB, KHUCIOPOACOIAEPKAIIMX KHCIOT, BOJOPOJIHBIX
coenunenuil). [I[puMeHeHne BAXKHEUIIINX HEMETAJVIOB U UX COCTMHECHUM

XUMHUECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB (OKCHIOB, THAPOKCHUIIOB,
KHCIIOT, cojiell u J1p.). I'eHeTHueckasi CBsSI3b HEOPraHUYECKUX BELIECTB, MPUHAJICKAIIUX K
pa3IMYHbIM KJlaccaM. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIECTB, BOJOPOIHBIX
COEJIMHEHMH, BHICIIMX OKCHJIOB U THJPOKCUIIOB

IlpakTH4YecKue 3aHATHSA

[IpakTuueckas padora Ne6. « PU3NKO-XUMHUYECKHE CBOWCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBiieHHE YypaBHEHUN XUMUYECKHUX PEAKIUH C yd4acTUEM TMPOCTBIX U  CIOXKHBIX
HEOPraHWYECKHUX BEIIECTB: METAUIOB M HEMETAUIOB; OKCHIOB METaUIOB, HEMETAJLUIOB U
aM(OTEPHBIX AJIEMEHTOB; HEOPraHMUECKUX KHCIOT, OCHOBAHUN M aM(OTEPHBIX THIPOKCHUJIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIINX UX CBOWCTBA.

Pacuérsl Macchl BelecTBa WM 00bEMa ra3oB MO0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce WIIN
00BEMY OJHOTO M3 YYacTBYIOLIUX B PEaKIMM BELIECTB, pacyE€Thl Macchl (00bEMA, KOIMYECTBA
BEIIECTBA) MPOAYKTOB PEaKIMH, €CIIU OJHO M3 BELIECTB MMeEeT MpumMecH. PeleHne npakTuko-
OpPHEHTUPOBAHHBIX 33JaHUH Ha CBOMICTBA, COCTAB, MOJy4yeHHE M O€30IIaCHOE HCIOIb30BAHUE
BOXHEUIIMX HEOPraHWYECKHUX BEIIECTB B OBITY M MPO(hecCHOHAIBHON AEeITENbHOCTH YeJI0BEKa

JlabopaTopHble 3aHATUSA

JlabopaTtopHas padota Ne6 «CBOICTBA METANIOB U HEMETAJIIIOBY.

HccnenoBanne (U3MUECKUX W XUMHUYECKHMX CBOWCTB METalIOB M HEMETa/UIoB. PerieHue
OKCIICPUMCHTAJIBHBIX 3a1a4 110 CBOMCTBAM XMMHYECKUM CBOMCTBAM METAJUIOB U HEMETAIIIOB, 110
pacrmo3HaBaHUIO M MOJTYYCHHUIO COSAMHEHUN METAIIJIOB U HEMETAIIJIOB

OK 01
OK 02
OK 04

Tema 2.2.

Coneprxanue y4eGHOro MaTepuasia

OK 01
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Nnenrudukanus
HEOPTraHUYECKUX
BEIIECTB

HpaRTn'{ecmle 3aHATHUSA

[IpakTnueckass pabora No7. «KadecTBEHHbIE XUMHUYECKHE PEAKIUH, XapaKTepHbIC s
oOHapyXeHHsI HEOPraHUYECKUX BElIeCTB (KATHOHOB U aHUOHOB)».

CocraBieHue ypaBHeHHI peaknuii oOHapyXeHus KaTHOHOB [-VI rpynm u aHMOHOB, B T.Y. B
MOJIEKYJISIpHOM ¥ HOHHON (opmax. Peakunuu oOHapyKeHUS HEOPraHUYECKUX BEIIECTB B
peanbHBIX 00BEKTaX OKPYKAIOIIEH Cpesibl

JlabGopaTopHble 3aHATUSA

JlabGopaTtopHas padota N7 «neHTrudukanys HEOPraHMIECKUX BEIIECTBY.

Pemenue sxcneprMeHTaNbHbIX 334 110 XUMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJLIOB, 110
pacrmo3HaBaHUIO W TOJMYYCHHIO COEIMHEHUN METalJIOB U HEMETaioB (B3aMMOJEHCTBUE
THJIPOKCUIA aIFOMUHHS C paCTBOPAMHU KHUCIIOT M 1mienoueii,). Unentndukanus HeopraHnuaecKux
BenecTB (kaTMoHOB [-VI rpynn wiM aHMOHOB) C MCHOJNB30BAaHHEM HX (DU3HMKO-XUMUYECKHX
CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEaKIIU.

JlaGopaTopHas paboTa Ha BEIOOD:

1. JJabopatopnast pabota Ne 7.1 «AHanutnveckue peakuu katnonos I-VI rpymmy. [IpoBenenue
KaueCTBEHHBIX PEaKLUi, HCTIONb3yEeMbIX I OOHAPYKEHUS KAaTHOHOB | rpynmbl (Kanus, HaTpus,
Marausi, ammoHus), Il rpynnel Ha npumepe Oapus, 111 rpynns! — cBunua, IV rpynns — antoMuHus,
V rpynnst — skene3a (II u III), VI rpynnel — Hukens. Onucanue HaOMIOJaeMbIX SIBICHUN U
COCTABJICHHE XUMHUYECKUX PEAKIIMIA.

2. JlaboparopHas pabGota Ne 7.2 «AHamuTHUECKHE pEaKUMU aHUOHOBY. IlpoBeneHue
KaueCTBEHHBIX PEAKIIMN, UCIOJIb3yeMbIX /I OOHapyXeHUsT aHWOHOB: KapOoHarta, ¢ocdara,
cynbdara, cyabpuaa, HUTpaTa, xjjopuaa u 1p. Onucanue HabII0JaeMbIX SABJICHUH U COCTaBICHHUE
XUMHYECKUX PEaKIUi

OK 02
OK 04

Tema 2.3.
[IpousBoacTeo
HEOPraHUYECKUX
BEIIECTB. 3HaueHue
U TPUMEHEHHE B OBITY
Y Ha MPOMU3BOJICTBE

Coaep:xanue yueOHOro MaTepuaJia

OOmue mpencTaBieHUs] O MPOMBILIUIEHHBIX CIIOCO0aX MOJIYYEHUS XMMHUYECKHUX BeUIeCTB (Ha
pUMepe MpPOU3BOJACTBA aMMHUAKA, CEPHOM KHUCIOTHI). UepHas W IBETHas METAJUTypIHsl.
[IpakTHueckoe NpUMEHEHHE 3JIEKTPOJU3a JUIsl MOJYyYEHHUS IIEIOYHBIX, LIETO0YHO3EMEIbHBIX
MeTauIOB U amtoMuHMA. CTEKJI0 M CHJIMKaTHas NPOMBINUIEHHOCTh. I[Ipobiema 0TX0m0B U
MOOOYHBIX TPOYKTOB

IIpakTuyeckue 3aHATHSA

[TpakTuyeckas pabora Ne§. «Heopranuyeckas XUMHUs B COBPEMEHHOM MUDPE».
Pemenne mpakTHKO-OPHUEHTUPOBAHHBIX 3aJaHUM O POJIM HEOPTaHWYECKOM XMMHMU B Pa3BUTHU
MEIMLIMHBI, CO3/1aHUU HOBBIX MAaTEPUAJIOB (B CTPOUTENBCTBE U AP. OTPACISIX MPOMBIIIIEHHOCTH),

OK 01
OK 07
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HOBBIX HMCTOYHUKOB JHEPruu (aJIbTEPHATHUBHBIE HCTOYHUKH IHEPrUU) B PEHICHUH MpoOJeM
9KOJIOTHUECKOM, SHEPreTHYeCKON U MUILEeBOM 0e301acHOCTH

KonTposabHasi padora 2

CBoiicTBa HEOPraHUYECKUX BEIICCTB (110 paseny 2)

Pasnea 3. Teoperuyeckue 0CHOBBI OPraHN4eCKOM XUMHH

Tema 3.1.
Knaccudukanus,
CTPOCHHUE

51 HOMEHKJIATypa
OpraHUYECKUX BEIICCTB

Conep:kaHue y4eOHOT0 MaTepHuaJia

[Ipeamer opranuyeckoil XuMuu: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUCHUE B MOJYYEHUH HOBBIX
BEIIECTB U MarepuasioB. Teopusi CTpoeHUs OopraHUueckux coenuHeHud A.M. bytiepona, eé
OCHOBHBIC TOJOXKeHUsl. CTpykTypHBIE (OPMYNIBI OpraHMYEeCKHX BemlecTB. | omomorus,
n3oMepusi. XMMUYecKasi CBSI3b B OPraHUUECKHX COCTUHEHUSX: KPAaTHBIE CBSA3H, G- U T-CBS3H.
[IpencraBinenre o KiaccU(UKAIMA OPraHWYECKUX BemlecTB. HoMEHKIaTypa OpraHHYECKHUX
COCMHEHUI (cHUCTeMaTHyYecKas) W TpPHUBHAIbHBIE Ha3BaHUS BAXHEHMIIUX MpeAcTaBUTEICH
KJIACCOB OPTraHUYECKUX BEIECTB

IlpakTH4YecKue 3aHATHSA

[Ipaktuueckas padota Ne9. «HomeHkmaTypa opraHu4ecKux BEIIECTBY.

O3HakoMJIeHHE C OOpa3llaMM OpPraHMYeCKUX BEIIECTB M MaTepuajaMd Ha HX OCHOBE,
MOJIETUPOBAHUE  MOJIEKYJl  OpPraHWYECKUX  BEIECTB, HAOJIOJEHUE U  OINMCaHUE
JIEMOHCTPALIMOHHBIX OINBITOB IO TMPEBPAILCHUI0 OPraHWYEeCKHUX BEIIEeCTB IMPU HArpeBaHUU
(nnaBnenue, o0yriuBaHue U ropexue). CocTaBieHHE MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
¢dbopMya OpPraHMYECKMX BEUIECTB OTAEIbHBIX KJIACCOB, HCMONb3Ys MX Ha3BaHUSA 110
CHUCTEMAaTUYECKOM W TpPUBUAIBHOM HOMEHKJIAType (3TWUJIEH, aleTW/IeH, [NIMLEpHH, (eHod,
¢dbopmanpaeru, yKCycHas KHCIOTa, TIUIMH). PacueTsl mpocTeiimeil ¢popMyibl opraHuuecKon
MOJIEKYJIbl, UICXO/Isl U3 3JIEMEHTHOTI'0 cocTana (B %)

OK 01

Paspnen 4. Yraesonopoabt

14

Tema 4.1.
YrineBomopoael U HX
MPUPOJHBIE HCTOYHUKU

Conep:xanue y4eGHOro MaTepuasia

10

IIpenenpHbIE yraeBonopoasl (AJIKaHbl): COCTaB M CTPOEHHE, TOMOJIOTMYECKUN psall. MeTaH U 3TaH:
COCTaB, CTpO€HHUE, (PU3MUECKHe U XMMHUYECKHE CBOICTBa (peakluMM 3aMElleHUs U TOPEHHs),
HAaxO0/ICHUE B IIPUPOJIE, OJYYCHUE U IPUMEHECHHE

HenpenenbHble yrieBogopoibl (aIKeHbl, alKaJAueHbl, aTKUHBI).

ATIKEHBI: COCTaB M CTPOEHHUE, TOMOJOTUYECKUIN Psii. DTWIEH U NMPONUIIEH: COCTaB, CTPOCHHUE,
¢bu3nyecKkre 1 XuMUYECKHe CBONCTBA (peaKuu THIPUPOBAHMS, FAIOT€HUPOBAHNUS, THPATALIUH,
OKHCJICHHS U TOJIMMEPU3ALIMH) NTOJTyYeHHE U PUMEHEHHE.

OK 01
OK 02
OK 04
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Anxanuensl: OyraaueH-1,3 u MeTunOyTtanuen-1,3, XuMHUECKOE CTPOCHHE, CBOWCTBA (peaKIlHs
NOJUMEpHU3aliK), TMPUMEHEHUe ([UId CHUHTe3a MPUPOJHOTO M CHUHTETUYECKOro Kaydyka Hu
PE3UHBI).

ANKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHMS, TI'OMOJIOTHYECKUH psi. ALETHUIIEH: COCTaB,
XMMHUYECKOE CTpOCHHE, (PHU3UYECKHe M XWMHUYECKHE CBOWCTBA (pEakiuuu TUAPUPOBAHMA,
rajJJOrTeHUPOBAaHUs, TUApPATallUd TOPEHHs), TMOJIy4YeHHe M  IpUMEHEHUue (MCTOYHUK
BBICOKOTEMIIEPATYPHOT'O IJIAMEHU JIJIsl CBAPKU M PE3KH METAJJIOB)

ApomaTtudeckue yriieBofopo/sl (apenbl). beHson u Tomayon: cocTtaB, cTpoeHue, pu3nuecKue u
XMMHYECKHE CBOMCTBA (PEAKIMK TaJJOTEHUPOBAHUS U HUTPOBAHNUSA), IOJyUYEHUE U IPUMEHEHUE.
TokcuuHOCTh apeHOB (BiMsiHHE O€H30JIa HA OPTaHU3M YelloBeKa). [ eHeTrueckas CBSI3b MEXIY
YIJIEBOIOPOAAMHU, IPUHAIEKALTUMU K Pa3InYHbIM KJIacCaM.

[Tpupoanbie UCTOYHUKHU yTaeBoA0poAoB. [Ipupoanslii ra3 u nonytHele HedTsHBIE ra3bl. HedTh
n e¢ mpoucxoxaeHue. CrocoObl mepepaboTKu He(TH: TMeperoHKa, KPeKUHT (TepMHUUYECKHIA,
KaraguTuueckuii), mnuponu3. Ilpogyktel mepepaboTku HePTH, HX NPUMEHEHHE B
MPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yTrosb U MPOIYKTHI €ro nepepadoTKu

Tema 4.2.
DOU3NKO-XUMHYECKIE
CBOMCTBa
YIJIEBOAOPOIOB

Coaep:xxanue yueOHOro MaTepuaJia

JlabGopaTopHble 3aHATHUS

JIaboparopHas pabota Ne8 «CBoICTBa yIriieBOAOPOIOBY.

TpuBuanpHas U MEXKIyHApOAHAs HOMEHKIIATYpa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTyUYESHUS
yTIeBOIOPOA0B. MoenupoBaHue MOJIEKYJ U XMMHUYECKHUX MPEBPAILEHUI yriIeBoJ0poa0B (Ha
MpUMepe dTaHa, STUJICHA, alleTUIICHA U JIp.) ¥ rajJoreHONpon3BoIHbIX. KauecTBeHHBIE peakiiuu
YTJIEBOJIOPOIOB PA3IMUYHBIX KJaccoB (oOecIBeUrBaHHe OPOMHOM MM MOAHOW BOJBI, pacTBOpa
NepMaHraHaTa Kajius, B3aUMOJICHCTBUE alleTUJIEHAa C aMMHAauyHbIM pPacTBOPOM OKCHaa cepedpa
(1)), kauecTBeHHOE OOHApYKEHHUE YIIIepoa U BOAOPO/Ia B OPTaHUYECKUX BEIECTBAX.
[Tonyuenue sTUEHA W3 3TaHOJA B JIAOOPATOPUHU U M3Y4YeHHE €r0 (U3MYECKUX U XUMUYECKUX
cBoicTB. CocTaBieHUE peaKIuil MPUCOEANHEHUSI U OKUCIIEHUS Ha MpUMepe 3TUiieHa. Pemenue
pacueTHBIX 3aj1ay ¢ UCMOJIb30BaHUEM INIOTHOCTH ra30B IO BOJAOPOY U BO3IYXY

OK 02
OK 04

KonTtpoubnas paéora 3

Teopus cTpoeHHs OpraHUYECKUX COSAMHEHUN. YTIeBOI0poabl (110 pasnenam 3 u 4)

Paznen 5. Kuciopoaoconepskainiue oprannyeckie coeIuHeHust

18

Tema 5.1.
Cruprtel. ®eHon

Coaep:xanue yueOHOro MaTepuaJia

[IpenenpHbIe 0JTHOATOMHBIE CIIUPTHI (METAHOJ U 3TAHOJI): CTPOCHUE, PU3NYECKUE U XUMUUYECKHE
CBOMCTBA (peakIMM ¢ aKTUBHBIMU METaJUIaMH, TaJIOI'€HOBOJOPOJAAMHU, TOPEHUE), TPUMEHEHHE.

OK 01
OK 07
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Bonopoausie cBs3u MEXIy MOJIEKYJaMH CIIUPTOB. PU3MOIOTMYECKOE NEHCTBHE METAaHOJIa U
9TaHOJa Ha OPraHU3M 4eJIOBEKa.

MHoroaToOMHBIE€ CIUPTHI (ATUIICHIVIMKONb U TIUIEPUH): CTPOCHHUE, (PU3NYECKUE U XUMUYECKHE
CBOWCTBA (B3aMMOJICHCTBME CO INEIOYHBIMM METAUIaMH, KAauyeCTBEHHAas peakuus Ha
MHOI0aTOMHBIE CHUPTHI). PUZHOIOIMUECKOE JIEHCTBUE HA OpraHu3M 4denoBeka. IIpumenenue
[JIALEPUHA U STUJICHTJIUKOJIS.

@enon. CtpoeHue MOJEKYJbl, (pusnyeckue M XUMUYECKHe CBOMCTBa (eHona. TOKCHYHOCTH
¢eHoa, ero puznonornyeckoe IeiicTeue Ha OpraHu3m yenoseka. Ilpumenenue gpenona

Tema 5.2.
ANBOETUIbL.

KapOoHoBBIE KHUCTOTHI.

Crnoxubie 3¢upsbl

Coaep:xanue y4eOHOro MaTepuaJia

Anbneruiipl U KeToHbl ((opManbaerujl, aleraibIeru]], aleToH): CTpoeHue, (U3NYecKue U
XMMHYECKHE CBOMCTBA (pEaklUMM OKHUCIIEHUS M BOCCTAaHOBJICHHS, KaueCTBEHHBIE PEAKIIMH),
IIOJIyYE€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE Ipe/ieibHble KapOOHOBBIE KHUCIOTHI (MypaBbHHAasi W YKCyCHasi KHCIIOTbI):
CcTpoeHue, ¢GU3MYEeCKHe U XUMHMYECKHe CBOHCTBa (0OlIuMe CBOWCTBA KHCIOT, peaKLus
TepuUKaAMK), TOdydeHHe u mnpuMeHeHue. CTeapuHOBas € OJEHHOBAs KHCIOTBI Kak
IIPEJICTAaBUTEIIN BBICIIUX KAPOOHOBBIX KUCIIOT. Mblila KaK COJIM BBICIIMX KapOOHOBBIX KMCIIOT, UX
MOIOLIEE JCHCTBHE.

CroxHble 3(hUpbl Kak MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['Mapoan3 cinoxHbIX 3¢upoB. JKuphl.
I'uapomnns xupos. [Ipumenenne xupoB. buosornueckas posb )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Coaep:xanue yueOHOro MaTepuaJia

VYrineBonbl: cocraB, KiaccuuKamus yriieBOoJOB (MOHO-, TU- M TOJHCaxapuisl). ['moko3a —
NPOCTEHUIINIA MOHOCaXapuJ: OCOOEHHOCTH CTPOEHUS MOJEKYJbl, (PU3NYECKHE U XMMUYECKHE
CBOMCTBa TIUIIOKO3bl (B3aumopelicteue ¢ rugapokcugom meau (II), oxkucieHune amMMHayHBIM
pactBopoM okcuja cepedpa (I), BoccranoBneHue, OpoKeHUE IIII0KO03bI), HAX0XKJIEHHE B IPUPO/IE,
MPUMEHEHHE TIFOKO3bl, OMOJIOTHYECKas pOJIb B JKU3HEICSITEIHLHOCTH OpraHM3Ma YeJOBeKa.
®otocunTe3. PpyKTO3a KaK N30MEP TIFOKO3BI.

Jucaxapunupl: caxapo3a, MalbTo3a. BoccTaHaBnMBaromyMe W HEBOCCTAHABIIMBAIOIIHE
mucaxapuabl. ['maponus aucaxapunoB. HaxoxaeHue B mpupoje U IpUMEeHEHHeE.
[Tomucaxapuapl: KpaxMai, TIHKOTeH H Ieiurono3a. CTpoeHHe MakpOMOJIEKyJ Kpaxmalna,
IJIMKOT€Ha M LEeJUTI003bl. PU3nMYeckue CBOWCTBA Kpaxmaja M LEJUII0JI03bl. XHMHUYECKHe
CBOWCTBA Kpaxmaja: THAPOIN3, KAYEeCTBEHHAs pEaKknus C HMOJAOM. XHMHYECKHE CBOWCTBA
LEJITIOJIO3bI: TUAPOIIU3, OyueHne 3GpupoB 1e/uTron03bl. [ToHsTHE 006 MCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN HIEINK)

OK 01
OK 02
OK 04

Tema 5.4.

Conep:xanue yueOHOro MaTepuaJia

OK 01
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DOUBNKO-XUMHYECKHE
CBOICTBa
KHUCJIOPOJA0COAECPKALINX
OpraHN4YeCKUX
COCIMHECHUI

HpaRTn'{ecmle 3AHATHSA

[Ipaktnueckas pabora NelO.
COCIMHEHUI.

TpuBunanpHas U MeXayHapoJHas HOMEHKIATYpa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOITy4YEeHUs
CIUPTOB U (HEHOJIOB, KAPOOHOBBIX KUCIOT U 3(UPOB, ATbJIETUIOB U KeTOHOB. COCTaBIIEHHE CXEM
peakuuii (B TOM 4YHCIEe IO NPEAJIOKEHHBIM LENoYKaM IpPEBpaleHU), XapaKTepU3yHOIInX

XUMUYECKHUE CBOMCTBA KUCIOPOA0COACPKAIIMX OPraHUYECKUX COSTMHEHUN

((HOMGHKJ'IaTypa KHCJIIOPOAOCOACPKAIIMNX  OPraHuYCCKHUX

[Ipaktrueckas padora Nell. «Xumudeckne u (pu3nUECKHEe CBOMCTBA KHCIOPOI0COICPIKAIINX
OpPraHUYECKUX COCTUHEHUSD.

[IpoBenenue, HaONIOIEHHWE M OMUCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CHHUPTOB,
KaueCTBEHHBIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHoja okcupom meau (ID)),
MHOT0aTOMHBIX CIIUPTOB (B3auMoelicTBUE rauliepruna ¢ ruapokcunom mMeau (II)), anpaernnos
(okucieHne aMMHMauHbIM pacTBopoM okcuga cepebpa(l) u  ruapoxkcumom wmemm (I,
B3aMMO/ICICTBUE KpaxMaia ¢ HOJI0OM), U3y4YEeHHE CBOICTB pacTBOPA YKCYCHOM KUCIIOTHI.
[IpakTueckoe  TpUMEHEHWE  OTUJICHTIIMKOJA,  riaunepuHa, ¢enona.  I[Ipumenenue
dbopManbaeruia, aleraibAeruaa, YKCYCHOM KUCIOThL. Pellenre skcnepuMeHTaIbHBIX 3a4a4 110
M3YYCHHUIO (PU3UKO-XUMHUICCKUX CBOMCTB KHUCIOPOI0COACPKAIMUX OPraHUICCKUX COCTMHEHUHN

OK 02
OK 04

Paznen 6. A3oTocoaep:xamue OpraHnyecKue coeIMHeHust

Tema 6.1.
AMUHEL
AMHWHOKHCIIOTEHI.
benxnu

Coaep:xanue yueOHOro MaTepuaJia

AMWHBI: METWJIAMUH — NPOCTEHIINI NPEACTaBUTEIb AMMHOB: COCTaB, XUMHYECKOE CTPOEHHUE,
¢u3nyeckre 1 XUMHUYECKHE CBOMCTBA, HAX0XKIEHUE B IPUPO/IE.

AMUHOKHUCIIOTEl Kak aM(pOTEepHblE OpraHUYecKHe coeluHEeHHd. DPU3NYecKue M XHMUYECKHE
CBOWCTBAa aMUHOKHCIOT (Ha mIpuMepe TIiulMHA). buomormdeckoe 3HaYeHHE aMMHOKHUCIIOT.
[TenTuae!.

benku kak npuponHsle noiauMepsl. [lepBuuHas, BTOpUYHAs M TPETUYHAs CTPYKTypa OENKOB.
XuMHYEeCKHE CBOMCTBA OEJIKOB: TMIPOJIN3, ACHATYpallus, KAYECTBEHHbIE pEeaklIuy Ha OeIKu

IIpakTHYecKHe 3aHATHSA

[TpakTrueckas padota Nel2. «CBoiicTBa a30TOCOAEPIKAMINUX OPTAHUIECKUX COCTUHECHUI.
dusnueckue MW XMMHYECKHE CBOMCTBA aMHUHOB (PEaKUMU C KHUCIOTaMHU M TOPEHHs) U
aMUHOKHCIIOT (Ha mpuMepe TiunuHa). Habmonenne u onrcaHue TeMOHCTPAIIMOHHBIX OIBITOB:
JeHaTypanus OENKOB IMPU HATPEBAHHH, [IBETHBIC PEAKITUU OEIKOB

OK 01
OK 02
OK 04

Pa3pnen 7. BbicOKOMOJIEKYISIPHbIE COCAUHECHUS

N

Tema 7.1.
TlmacTmaccel.

Coaep:xanue yueOHOro MaTepuaJia

N

IIpakTHYecKHe 3aHATHA

OK 01
OK 02
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Kayuyku. Bonokna

[Ipaktuyeckas pabora Nel3. «CuHTe3, aHamU3 U KJIACCH(PHUKAIMS BBICOKOMOJIEKYJISPHBIX
COCTUHEHUN

OCHOBHbIE TMOHSATHS XHMHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHMI: MOHOMEp, IOJIHMMEp,
CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPeaHss MouleKyssapHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — ITOJIMMEPU3ALUS U ITOJIMKOHICHCALIMSL.
O3HakomiieHHE ¢ 00pa3llaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKOB:
IJ1acTMAacChl (OJMATHIIEH, HOJUIPOIIIIEH, NOIUBUHWIXJIOPU, TOJIUCTUPOI); HATypaabHbIA U
CHUHTETHYECKHEe Kaydykd (OyTaqueHOBBIH, XJIOPONPEHOBBIM W HM3ONPEHOBBIN); BOJIOKHA
(HaTypanpHBIE (XJIONOK, IIEPCTh, WIEIK), MCKYCCTBEHHbIE (ALlETaTHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHUE (KaIlPOH U JaBCaH)

[IpakTnueckass pabora Nel4. «l'eHeTmueckass CBsI3b MEXIy KiaccaMM OpPraHMYECKHUX
COCTUHEHUNY.

Pemenue nenouek mpeBpalleHUM Ha TEHETHYECKYIO CBA3b MEXKIY KacCaMM OpPraHMYeCKHX
COCJUHEHUI C COCTABIECHUEM HA3BaHMHM OPraHWYECKUX COCIUHEHMHM 10 TPUBUAIBHON WM
MEXIYHAPOAHOU CHCTEMATHYECKOW HOMEHKIIAaType. Pelienne pacueTHbIX 3a71a4 110 YPaBHEHUAM
peakuuii C y4acTHEM OPraHMYECKUX BEILECTB

OK 04

KonTtpoJsbHas padora 4

CrtpyKTypa U CBOICTBa OpraHM4YECKHUX BellecTB (1o pazaenam 5-7)

IIpodeccnonanbHo opu

€HTHPOBAHHOE cojlep:KaHue (copep:KaHHe MPUKJIATHOT0 MOTYJIs)

48

Pasnea 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH YeJIOBEKA

12

Tema 8.1.
Oprannueckue BeUecTBa
B KU3HCACATCIIBHOCTHU
YeJI0BeKa.
[IpousBoacTBo u
MIPUMEHEHHE
OpPraHn4Y€CKUX BCIICCTB B
MPOMBILIIIEHHOCTH

Conepxanue y4eGHOro MaTepuaja

[IpaBuna sKOJIIOTMYECKH 11€1eCO00Pa3HOro MOBEACHUS B OBITY U TPYJIOBOM JEATENBHOCTH B
LEIAX COXPAHEHUS CBOETO 3/I0pPOBbS M OKpPYXKAIOWIEH IPUPOJHOM Cpeapl, OIACHOCTh
BO3JICHCTBUS HA JKMBBIE OPraHU3Mbl OPraHMYECKUX BEILIECTB OTIEIBHBIX KJIACCOB
(yriieBomopo/pl, CIHUPTHL, (EHOJBI, XJIOPOPraHWYECKUE IMPOU3BOJHBIC, albACTUIBI U [p.),
[I0Ka3aTelb MPEIeIbHO JOIYCTUMON KOHLIEHTPALUU U €ro UCIIOIb30BaHUE.

buooprannueckue coequnenus. [Ipumenenne u 6uonorudeckasi poib yriieBojaoB. OKucieHue
YIJIEBOOB — MCTOYHHUK SHEPTHM KMBBIX OpraHu3zMoB. O0jacTu NMpUMEHEHUS aMUHOKHCIOT.
[IpeBpamienus 6enkoB nuiy B opranusme. buonornueckue pynkunu 6enkos. buonornueckue
¢byHKIMU kUpOB. PoJb oprannyeckoit XuMUH B pellieHUH po0JIeM MUIEeBOM 6e30MacHOCTH.
HyxnenHoBbIe KHCTOTHI: cocTaB U cTpoeHne. CtpoeHne HykieoTu0B. CocTaB HyKIEMHOBBIX
kucaot (JIHK, PHK). Ponb HyKJIEMHOBBIX KMCJIOT B XKU3HEJESTEIILHOCTH OPraHU3MOB

IIpakTHYecKkHue 3aHATHA

IIpaktuyeckass pabora Nel5. «IIpom3BoACTBO M MNpPHUMEHEHHE OPraHMYECKHUX BELIECTB B

OK 01
OK 02
OK 04
OK 07
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MIPOMBIIIIICHHOCTH.

[IpousBoncTBO MeTaHoia, nepepadborka HePTH. [oNKUATHIIEH KaK KPYITHOTOHHAXKHBIN MPOITYKT
XUMHUYECKOTo mpou3BojcTBa. [Ipumenenue stunena. [Ipons3BoaACcTBO U MpUMEHEHHE KaydyKa U
pe3unbl. CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA, X CTpOEHHE, cBOMcTBA. IIpakTuueckoe
UCIOJIb30BaHUE BOJIOKOH. CHHTETUYECKHE IJICHKU: M3OJISALUS JJIS MPOBOJOB, MEMOPAHBI JIJIs
OTIPECHEHHUSI BOJbI, 3aIIUTHBIC TUIEHKH JJI1 aBTOMOOUIIEH, MIaCThIPU, XUPYPrUUECKUE MOBSI3KH.
HoBble TeXHOIO0THHU JaJIbHEHMIIIEr0 COBEPIICHCTBOBAHMS OJMMEPHBIX MaTEPHAJIOB

Tema 8.2.

XHUMHYECKHE
TEXHOJIOTHH

B ITOBCETHCBHOM
u  npodeccCHoHATbHOU
JIESITEILHOCTH YSJIOBEKa

Conep:xanue yueOHOro MaTepuaJia

Ponp xumum B o0ecreueHUHM 3KOJOTMYECKOW, PHEPreTHUECKOW M MHUIIEBOH OE30MacHOCTH,
pa3sBUTHUM  MEIMLMHBL, CO3/JaHUM HOBBIX MaTrepuajoB (B 3aBHUCHUMOCTH OT BHJA
poeCCHOHATTLHOMN JEATEIBHOCTH ), HOBBIX HCTOYHUKOB SHEPTUU (aJIbTEPHATHBHBIC UCTOYHUKA
sHeprun). IloHATHE O HayyHBIX METOJAX IIO3HAHMS BELIECTB M XHMHYECKHUX PpEeaKIUil.
[IpencraBnenns 00 OOLIMX HAYYHBIX MPHUHIUIAX MPOMBIIUICHHOTO ITOJYYEHHUS BaXHEUIIHX
BEIIECTB (Ha MpuMepax MPOU3BOICTBA AMMHUAKA, CEPHOI KHCIOThI, METAHOJIA).

YenoBek B MUpE BELIECTB, MATEPUATIOB U XUMUYECKHUX PEAKIUI: XUMHUS U 3J0POBbE YEIIOBEKA:
npaBuiga O€30IaCHOTO HCMOJIb30BAaHUS JIEKAPCTBEHHBIX IIpernapaTroB, OBITOBOM XHMHUHU B
ITIOBCEITHEBHOM KU3HU. BBITOBAs XMMHUYECKAsi TPAMOTHOCTD

IlpakTH4YecKkue 3aHATUSA

[IpakTuueckas pabota Nel6. «IIpumMeHEeHHE XMMHUECKHUX BELIECTB U TEXHOJOTUH C Y4ETOM
Oynymieit mpoheccuoHaIbHON NeITETEHOCTH .

Pemenne keiic-3amay Mo TemaMm: MHINEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBLHOTO MHTAHUSA,
Ba)KHEUIIHe CTPOUTCIIBHBIEC W  KOHCTPYKHOHWOHHBIC MAaTCpUalbl, CEJILCKOXO3SIMCTBEHHOE
MIPOU3BOJICTBO, KPACKH, CTEKJIO, KepaMHUKa, MaTepHallbl sl SJEKTPOHUKH, HaHOMaTepUabl,
TCKCTUJIBHBIC BOJIOKHA, HCTOYHHUKH OSHCPTHUHU, OPraHUYCCKHUEC W MHUHCPAJIbHBIC yz[06peHH${,
JIEKapCTBEHHBIE U KOCMETHYECKHE Mpenaparthl, ObITOBAs XUMUS, MATEpUATIbl U3 HCKYCCTBEHHBIX
1 CUHTCTHYCCKHUX BOJIOKOH.

3amura: [IpencraBieHue pe3ynbTaTOB peIIEHUS Kelc-3aga4 B (GopMe MHHH-IOKJIaaa
(TonyckaeTcs UCIOJIb30BaHUE TpadUIECKIX U IPE3CHTAIMOHHBIX MaTEPHAJIOB )

OK 01
OK 02
OK 04
OK 07

Pasnen 9. UcciienoBanne 1 XuMHYECKHi aHaIM3 00beKTOB OHOchepnl 1 TexHOCepbI

Paznen 9.1. UcciienoBanne 1 XuMH4YecKHil aHATU3 00beKTOB Onocdepsl (17151 yKPYNHEHHBIX IPYII cClleNHaJIbHOCTel/
npogeccnii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 36.00.00, 43.00.00 (xpome cnenuanbHocT 43.02.16))

36

Tema 9.1.1.

Conep:xanue yueOHOro MaTepuaJia

JlabopaTopHble 3aHATHS

OK 01
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OcHOBBI  TaGOpPaTOPHOI
MPAKTHKH B
npodeccuoHATBEHBIX
nmabopaTopusix

JIaboparophast pabota Ne9.1.1 «OcHOBBI 1a00PATOPHOI TPAKTUKK.

JlaboparopHasi Tocysa M XUMHYECKHWE peakTuBbl. OCHOBHBIC JIA0OPATOPHBIC OICPAIIHH.
JIaboparopHoe obopymoBanue. TexHHKa O€30MACHOCTH W TpaBWiia pabOTHI (TMOBEIACHUS) B
J1a00paTOpUH

I[pakTuyeckue 3aHATHS

[Ipaktrueckas padora Nel7.1.1 «DkcmepuMeHTalbHAsE XUMHS: PAacueThl, aHAINU3 JAHHBIX M
IIPEJICTABICHUE PE3YILTATOBY.

BrlinonHenue TUIOBBIX pacUueTOB 110 TEMATUKE HKCIIEPUMEHTA (BBIXO/] IPOJIyKTa peaKkluu, Macca
HaBeckH, o0beM pactBoputens). OOpaboTKa NaHHBIX, aHAU3 U OIEHKAa HMX JIOCTOBEPHOCTH
(BBIYMCIIGHUE  CPEJHEr0  3HAYEHUS  OKCIEPUMEHTANbHBIX  JIAHHBIX,  MOTPEUIHOCTH).
[IpencraBienue pe3yibTaTOB SKCIEPUMEHTA B pa3inuHON ¢opme (Tabnuia, rpaguk, OTYET,
JIOKJIaJl, PE3CHTAIH)

Tema 9.1.2.
XUMHUYECKUN aHaIIN3
po0 BOJIBI

Conep:xanue yueOHOro MaTepuaJia

Knaccudukanus mpoO BosI IO BUAY U HA3HAYCHUIO, HCXOIS U3 €€ XUMHUECKOTO COCTaBa.
OpranonenTuyeckue CBOMCTBa (3amax, MpPO3PavyHOCTb, I[BETHOCTb, MYTHOCTb) BOJBI.
Kucnornocts u menoynocts Boabl. pH cpensl u MeTonsl ee onpeneneHus. JKecTkocTs BOAbI U
MeToAbl ee onpeaeneHuss. CynHoCcTb METO1a TATPOBAHMSL.

Buapl xecTkocTH BObI (BpeMeHHas U MOCTosiHHAs ). JKECTKOCTh BOJIbI KaK MPUYMHA BBITIACHUS
0CaJIKOB WJIM 00pa30BaHUS COJICOTIOKEHHH, UMEIOLINX MECTO B OBITY U Ha TIPOU3BOJICTBE.
CocTaB cojeil, BBI3BIBAIOIIUX IKECTKOCTh BOJbl. XHUMHUYECKHE IPOLECCHI, YCTpaHSIIOIINE
JKECTKOCTb BOJBl. YPaBHEHUs XUMHUUYECKUX pPEakUUi, WUIIOCTPUPYIOIIMUX IPOLIECCHI,
MIPOUCXOAIINE TIPH YCTPAHEHUHU JKECTKOCTU. Y CTPaHEHHE BPEMEHHOU JKECTKOCTU OBITOBBIMH U
XUMHYeCcKUMHU criocobamu. CiocoObl YCTpaHEeHHUs TOCTOSTHHOM KECTKOCTH

IIpakTHYecKkne 3aHATHA

ITpakTryeckas padora Ne 17.1.2 «KoHueHTpanuus pacTBOpOB».

CriocoObl BIpaK€HMsI KOHLEHTpPAILMM PacTBOPOB: MaccoBasl J0JI PaCTBOPEHHOIO BEILIECTBA,
MOJIIpHasi U MOJIsIIIbHAsI KOHLEHTpauuu. Tutp pactsopa. Pemenne npakTHKO-OpUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJJaHUil Ha pacyeT KOHIEHTpAlMi 3arpsA3HSIONIMX BEIECTB U UX CPaBHEHHE C
npeaesbHO JonycTUMbIMU KoHleHTparmsaMu (ITK)

JlaGopaTopHble 3aHATUSA

JlabopaTtopHnas padota Ne 9.1.2 «McciaenoBanne XUMHYECKOTO COCTaBa MpooO BOJIBI.
JIaGoparopHas paboTa Ha BBIOOD:

OK 01
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OK 07
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1. JTabopatopnas padora Ne 9.1.2.1 «OuucTka BoJbI OT 3arpsi3HeHUI». Mcnonp30BaHNEe METOI0B
buabTpOBaHUS U aACOPOLUHU ISl OTJENICHUS 3arpsi3HeHul B uccienayemoi npode Boabl. Beioop
METO/Ia OYMCTKH B 3aBUCUMOCTH OT BHJa 3arpsi3HeHus. CpaBHeHHE 3P PEKTUBHOCTH Pa3IMIHBIX
METOJIOB OYHMCTKH BOJbl B Pa3HBIX YCIOBUSAX (B J1a0OpaTOpuu, B JOMAIIHUX U TOJEBBIX
YCIIOBUSIX).

2. JJaboparopnas padota Ne 9.1.2.2 «Onpenenenue pH Boabl u ee kucaoTHOCTH». OnpeneneHue
pH cpenbl ¢ moMouIbl0 YHUBEpPCATBHOTO HMHAMKATOpa. Mcronb3oBaHWE TUTPOBAHUS MJis
onpezaeneHus: KuciaotHoctu. OmpeneneHue 0O KUCIOTHOCTH BOJBI, pacyeT CBOOOIHOM
kuciaoTHocTH. OmnpexneneHue obmeil u cBoOoaHOM menouHoctd. CocTaBlieHHE ypaBHEHHHA
peakiui, MNPOTEeKAIIIUX TMPU OINpEeIeIeHUH KHUCIOTHOCTH/ WIENIOYHOCTH MPOO BOJIBI.
VYcraHoBneHue Croco0OB MCMOIB30BAHUS MCCIIEOBAHHBIX MPOO BOABI B KU3HENEATEIbHOCTH
YeloBeKa, Ha OCHOBE MOJIYYeHHBIX JaHHBIX O COCTaBe.

3. JJaboparopnas padota Ne9.1.2.3 «OnpeeneHne >keCTKOCTH BOJIBI U CIIOCOOBI €€ YCTPAHCHHSI.
CriocoObl ycTpaHEeHHsI BCEX BHJIOB JKECTKOCTH B 3aBHCHMOCTH OT COCTaBa COJIEH >KECTKOCTH.
Pemienue skcriepruMeHTanbHOM 3aJa4M HA BBISIBICHUE BPEMEHHOW M MOCTOSIHHOW KECTKOCTH
Bozbl. OlleHKa BEpOSITHOCTH YCTPAHEHHUS BCEX BHJIOB )KECTKOCTHU B JIOMAIIHHUX YCIOBHIX

Tema 9.1.3.
XUMHWYECKU KOHTPOJIb
Ka4yecTBa MPOAYKTOB
MUTaHUSA

Conep:xanue yueOHOro MaTepuaJia

KauecTBeHHBIH XMMHUYECKHI COCTaB MPOJAYKTOB NuTaHus. BemiectBa, Qanbcudunupyrommume
MPOAYKTHl THTAHHUS, W BEIIECTBA, 3arps3HAIONIME NPOAYKTH TuTaHusA. OmnpenencHue
3arps3HAIONIMX XUMUYECKHUX BEIIECTB B MPOAYKTaX NHUTaHUS, ONpPENEICHUE BEIIECTB, HE
3asBJICHHBIX B COCTaBE MPOJIYKTOB NMUTAHMUSI.

HpaKanecmle 3aHATHUSA

ITpaktuyeckast padota Nel7.1.3 «OpraHuueckue M HEOpPraHMYECKHE BEIECTBA, BXOJAIINE B
COCTaB MPOJYKTOB MTUTAHUS.

Omnpenenenue cocrtaBa OJI0J Ha COAEp)KaHUE MaKpO UM MHUKpOIJIEMEHTOB. M3yueHue
IIPEJUIOKEHHBIX IIPEoiaBaTeseM 0JIt0]] Ha MpeIMET XMMHUYECKOTO COCTaBa, ONPeIeJIEHUE JOoIeH
OT CyTOYHOH HOPMBI MaKpO U MUKPO3JIEMEHTOB B YKa3aHHOM OJIt0JIe.

Peniennie npakTUKO-OPUEHTHPOBAHHBIX 3a/1a4 110 KYJIMHAPHOW TEMATHKE Pa3JIMYHbIX TUIIOB

JlaGopaTopHble 3aHATUSA

JlabopaTtopHas padota Ne9.1.3 «MccnenoBanne XMMHUYECKOTO COCTaBa MPOIYKTOB TUTAHUS.
JIaGopartopHas paboTa Ha BBIOOD:

1. Jlabopatopnas pab6ora Ne9.1.3.1 «OOHapyxeHHUE HHUTPATOB B TPOAYKTaX TMHUTAHUSI.
VccnenoBanne MaTepuajoB TMOJTYKOJWYECTBEHHBIM METOJIOM ONpEAeNiCHHs HHUTPATOB ¢

OK 01
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UCIoJIb30BaHuEeM nudeHnnamMuHa (KOPHETIO bl OBOIIEH, TUCThSI U KOUEPHIXKKA KAIyCThI, TT0 b
GpyKkTOB). AHaIM3 YpOBHS 3arps3HEHHsS HUTpPAaTaMUd [0 HMHTEHCHBHOCTH OKpAalIMBaHU
MPOJIYKTOB PEAKIIHH.

2. JlaGoparopnass pabora Ne9.1.3.2 «MccrnemoBaHue MNPOAYKTOB TUTAaHWUS HAa HAJIMYNC
yriaeBonoB». lccienoBaHue MOJIOUHBIX NPOAYKTOB Ha Haiuuue Kpaxmana. HccienoBanue
IIPOJYKTOB Ha HAJIMYHME TITFOKO3bI

Tema 9.1.4.
XUMHAYECKUH
po0 MOYBEI

aHaJInu3

Conep:xanue yueOHOro MaTepuaJia

Knaccudpukanus moyB mno BHAY M HA3HAUYCHHUIO, HCXOIS U3 XHUMHUYECKOTO COCTaBa.
Wnentudukanus npoObl MOYBBI MO0 €€ XUMHUYECKOMY COCTaBy, ONMHMCAHUE BO3MOXHOCTEH ee
npuMeHeHus. TpeOoBaHHMA K KadyecTBY IMOYBBI pa3NUYHOrO HaszHaueHusa. OmnwucaHue
0Cc0OEHHOCTEH MCTOIBb30BaHUS MTOYB B 3aBUCHMOCTH OT THIIOB, CIIOCOOBI YITyUIICHHS KadecTBa
MIOYB B 3aBUCUMOCTH OT Ha3HAYCHHS.

OO01acTH HCIIOTB30BAHMSI OPTAaHUYCCKHUX YIOOPCHH B 3aBUCHMOCTH OT Ka4eCTBEHHOTO COCTaBa.
Onucanue opraHn4eckux yA00peHu U uX MpUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€
Ppa3sHOBUIHOCTH

IIpakTH4YecKkue 3aHATHUSA

[Ipaktnueckas pabora Nel7.1.4. «CocraB, Ha3HaueHHWE M MPUMEHEHHE MHHEPAIbHBIX
YAOOpEHUI».

Ob6nacty HazHaueHUs (MIPUMEHEHHS) MOYBBI, UCXOMAS U3 Ka4YeCTBEHHOTO M KOJIHMYECTBEHHOTO
cocTaBa. AHanuM3 HOPMAaTUBHOM JOKyMEHTalUWH. PoJib HEOPraHMYECKUX BEIIECTB B KAYECTBE
MUHEPANBHBIX YAOOpeHui, ymydmuteneid mouBbl. CocTaB MHUHEpPAlIbHBIX yIOOpEHUH U HX
MIPUMEHEHHUE B 3aBMCHMOCTH OT COCTaBa IMOYBBI U €€ PasHOBUIAHOCTH. B3anMoOCBs3b cocTaBa
yI0OpeHul 1 UX BIMSHUS HA BEreTaTUBHBIE CBOMCTBA U IIOIOHOIIIEHUE PACTCHHIMA

JlabopaTopHbIe 3aHATHS

JIaGoparophas pabota Ne9.1.4 «MccnenoBaHne XUMHYECKOTO cOCTaBa Mpo0 MOYBBI».
JlabopaTopHas paboTta Ha BEIOOD:

1. Jlabopatopnas pabora Ne9.1.4.1 «OOHapyxkeHHEe HEOpraHWYECKHX IMpHUMeceil B mpodax».
[IpuroTtoBnenue npoObI MOYBKI ISl UCCIEI0BAHUS KUCIOTHOCTH/IEIOYHOCTH, HEOPTaHUYECKUX
3arpsi3HeHuil. OOHapykeHHe XJOpHA- H cyibdar-uoHOB B mpode mnouBbl. CocraBieHHe
ypaBHEHHH peakuuii oOHapyxeHHs. CpaBHEHHE MOJYYEHHBIX IOKa3aTeseil ¢ HOpMaTUBHBIMU
(cripaBOYHBIMM) 3HAUECHUSIMH.

2. JlabopatopHas padota Ne9.1.4.2 «Onpenenenne pH BOgHOM BBITSKKH TTOYBHI, €€ KHCJIOTHOCTH
U IIeJ0YHOCTHY. VccaenoBaHrue BOJHBIX BBITSKEK 00pa3lioB FOTOBBIX MOYBEHHBIX cMecel (1is
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pa3HbIX TUIOB pacTeHui). Onpeaenenre pH MoYBbI ¢ UCMIONIB30BaHUEM WHIUKATOPOB. OlleHKA
THUIIOB MOYB B IPEJCTABICHHBIX 00pa3lax (CHUIbHOKUCIAs, KUCas, ciaboKucias, HeWTpaibHas,
1IeJI0YHAas )

Tema 9.1.5. Conep:kaHue y4eOHOIro MaTepuaJa 10 OK 01
VccnenoBanne 00bEKTOB| Y yeGHO-HCCIE0BATEIBCKHIT IPOCKT B 00/IACTH HCCIENOBAHMs 00beKTOB Grocdepbl. O630p TeM OK 02
buochepsr y4eOHO-UCCIIEIOBATEIbCKUX TMPOEKTOB. AJITOPUTM BBINIONHEHHUST TpoekTa. OmnpeneneHue ) OK 04
npobiemMbl uccaenoBanus. MeToabl MoucKa, aHanu3a U 00paboTku H(GOpPMAIMK O TMPOEKTE B OK 07
Pa3IMYHbBIX UCTOYHUKAX
IIpakTnyeckue 3aHATHSA
[Mpaktnueckass padora Nel7.1.5. «MccnenoBanue 0OBEKTOB OHOChEpH C  y4ETOM
npodeccnoHanbHOM HaIIPaBICHHOCTH
O060ocHOBaHNE aKTyaJIbHOCTH BbIOpaHHOU TeMbl. BolsiBeHHe npobiieMbl uccienoBanus. Beioop 4
00BEKTOB U METO/0B HccnenoBanus. [loctanoBka 1enet u 3a1a4u uccnenaoBanus. OnpenencHue
npoaykTa uccienoBanus. OnpeaesieHue STarnoB U COCTABICHUE IJIaHA UCCIICTOBAHMS.
3amura npoexkta: [IpencraBieHue pe3ynbTaTOB BBIMOTHEHUS Y4€OHO-HCCIIENTOBATENbCKUX
MIPOEKTOB (BBICTYIIJICHUE C MPE3EHTAIMEH)
JlaGopaTopHble 3aHATHUS
Jlaboparopuast pabora Ne9.1.5 «lccrnenoBanue mNpeyioKEHHOTO O0BEKTa HAa KHUCIOTHOCTb,
[IETIOYHOCTh, XUMUYECKHI COCTAB (3arpsS3HUTENN, MAKPO- U MUKPOIJIEMEHTHI)». 4
O06paboTtka pe3yabTaToB HccienoBaHus. OlLeHKa KauecTBa UCCIIEAyeMOro o0beKTa, UCXOIs U3
Pe3yJIbTaTOB XUMHUECKOI0 aHaJIN3a
Pasnen 9.2. ! HMccaenoBanme W XAMHYECKHH aHAIN3 O0bEKTOB TexHOChepsbl (Il YKPYMHEHHBIX TPy
cnenuajgbHocTeil/ npodgeccuii: 18.00.00, 22.00.00 (cnenuaabHoctu 22.02.01, 22.02.02, 22.02.07), 29.00.00 (xpome| 36
cnenuajJbHocTu 29.02.09))
Tema 9.2.1. Coaep:xaHue y4eOHOro MaTepuaJia 8 OK 01
OcHOBBI  1a0OPaTOpHOH | JTaGopaTopHbIe 3aHATHS
IIPaKTHKH Jlaboparopnas padota Ne9.2.1 «OCHOBBI TaOOPATOPHO# MPAKTHKI.
B MPO(eCCHOHATBHBIX JlaGoparopHasi mocyia M XUMHYECKHe peakTuBbl. OCHOBHBIE JIAOOPAaTOPHBIE OMEpaIHH. 2
1m1abopaTopHsIX JlabopaTopHoe obOopymoBanue. TexHuka 0€30MacHOCTH W TpaBujia pabOTHl (MTOBEICHUS) B
nabopaTopuu
IIpakTHYeckue 3aHATHSA 6

! ObGpazoBaTesnbHas OpraHu3alyus BEIOMPAET OJIMH MOYJIb (pasaen 9.1 unu 9.2) u3 npeioxkennbix B cootserctBun ¢ ®I'OC peanusyemoit npodeccun/cnenuansuoctu CI1O.
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[Tpaktuyeckas padora Nel7.2.1. «OkcnepuMeHTanbHAs XUMHS: PAacyeThl, aHAJIW3 JAHHBIX U
IIPEJCTABICHUE PE3YJIbTATOBY.

BrlnosHeHnE TUITOBBIX PAacUy€TOB 110 TEMATUKE HKCIIEPUMEHTA (BBIXO/ IPOJIyKTa peaKliu, Macca
HaBecku, o0beM pacTBopuTens). OOpaboTka NaHHBIX, aHAJIM3 U OLEHKa UX JOCTOBEPHOCTHU
(BBIYMCIIGHUE  CPEIHEr0  3HAYEHWs]  SKCIEPUMEHTAJIbHBIX  JAHHBIX, IOTPELIHOCTH).
IIpencraBnenue B pasziauuHOW (Gopme pe3yibTaToB 3KCIEepUMeEHTa (Tabiuua, rpaduk, oTyer,
JIOKJIaJl, PE3EHTaIu)

Tema 9.2.2.
XUMHUYECKUN

aHaJIn3

TEXHUYCCKHI BOJBI

Conep:xanue yueOHOro MaTepuaJia

Ha3nauenue texundyeckoit BoJbl. TpeOoBaHUs K TEXHUUECKOM BOJIE TIO TPYIIIIAM MOTPEOICHHUS.
KauecTBO TEXHHMYECKOW BOABI Pa3HbIX BHUAOB. XHMHUYECKUH AaHAIU3 M IPOU3BOICTBEHHBIN
KOHTPOJIb COCTaBa TEXHUYECKOH BObl. CYLIHOCTh METOJa TUTPOBAHMUSL.

AHanu3 TEXHUYECKON BOJBI HAa KECTKOCTh U JIPYrue MoKa3zareiau. KuciaoTHOCTh U IEN0YHOCTh
Bozbl. Onpenenenne oOeil 1 cBOOOIHON 1E€I0YHOCTH (KUCIOTHOCTH) METOJOM TUTPOBAHUS.
pH cpenpl u MeTozpl ee onpenencHus. JKecTKOCTb BOJbI U METOJIbI €€ OLPEACICHUS

HpaKanecmle 3aHATHUSA

[IpakTuueckas padora Nel7.2.2. «KoHueHTpauus pacTBOPOBY.

CriocoObl BbIpa)Ke€HMsI KOHLEHTpPALMM pacTBOPOB: MaccoBasl J0JI PaCTBOPEHHOIO BELIECTBA,
MOJIIpHAsi U MOJIsiIbHAsi KOHLEHTpauuu. Tutp pactBopa. Perenne npakTHKO-OpUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUil Ha pacyeT KOHLEHTPALMi 3arpsA3HSIOIINX BEIECTB U UX CPAaBHEHHE C
peie’bHO JonycTUMbIMU KOHIeHTparusmu (I1J1K)

JlaGopaTopHble 3aHATHUS

JlabopaTopHas pabota Ne9.2.2 «MccrnemoBaHne XUMHUYECKOTO COCTaBa MPOO TEXHUYECKOUH
BOJIBI».

JlabopaTopHas paboTta Ha BEIOOD:

1. JlabGoparopHast pabGota N9.2.2.1 «OmnpezneneHue XJIOPUIOB METOAOM TUTPOBaHHUS B
TEXHUYECKOH Bojiey. OnpeesieHne XJI0pHI-HOHOB METOJIOM apreHTOMETPUH ¢ (PUKCHpPOBaHUEM
KOHIIa TATPOBAHUS M0 MeToay Mopa (ocaguTeabHOe TUTPOBAHUE).

2. JlabopatopHasi pabotra Ne9.2.2.2 «OmnpeneneHue XKeCTKOCTH TEXHUYECKOW BOJBI METOJIOM
TUTPOBaHUAM. KOMIUIEKCOHOMETPHUECKOE OIpeIeNIeHUe KECTKOCTH (CyMMBbI HOHOB KaJIbLIUS U
MarHus) B cpelie aMMOHHUITHO-aMmMuadHoro 0ydepnoro pactsopa (pH 9-10) mo obpazoBanmio ¢
TpusioHOM b ManoauccolnnpoBaHHBIX KOMIUIEKCHBIX COeTMHEHUN

OK 01
OK 02
OK 07

Tema 9.2.3.

Coneprxanue y4eGHOro MaTepuasia

OK 01
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XUMHUYECKUN
BO3/yXa

aHaJIn3

XuMUYeCKUil cocTaB aTMOc(epHOTO BO3IyXa, BO3ayxa paboueil 30HBI. BpemHbie BemiecTBa u
MIPUMECH B BO3/yX€ JKUJIbIX MIOMEIICHUI, B BO3ayxe paboueii 30Hbl. HopMaTuBHBIE JOKYMEHTHI.
[TocnencTBust BO3IEUCTBUSI BBICOKOM KOHUEHTPALMK YIVIEKUCIIONO T'a3a Ha OPraHu3M YeJIOBEKa.
MeponpusTs 10 CHUKEHUIO YPOBHS 3arpsi3HEHHOCTH BO3/1yXa MCCIEYEMOM KOMHAThI

I[pakTuyeckue 3aHATHS

[Ipaktnueckass pabora Nel7.2.3. «['urmeHumdveckas OIlEHKa KadecTBa BO3ayXa: pacyer
KOHIICHTpALlUU JTUOKCUJIA YTIIEpOAa U BPEIHBIX IPUMECEH».

['uruenuyeckasi OlleHKa CTENEHU 3arpsi3HEHUsI BO3/AyXa MOMEIEHUSI Ha OCHOBE COMOCTaBICHUS
KOHIICHTPALUU JTUOKCU/IA YTIepoa C COOTBETCTBYIOIUM TMTUEHUYECKUM HOPMATHUBOM.
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHMUECKUX 3aJaHHil HAa pacdyeT KOoJMYecTBa
BEIIECTBA, KOHIICHTPAIUK BPEIHBIX MTPUMecel B aTMOCc(hepHOM BO3JTyXe U BO3AYXE MOMEIICHUN

JlaGopaTopHble 3aHATUSA

JlaboparopHass pabota Ne9.2.3 «OmnpeneneHue coaepkaHus YIIEKUCIOrO0 ra3a B BO3IyXe
MTOMEMICHUS IKCIIPECC-METOI0M.

HccnenoBanmne npod Bo3ayxa paboueit 30Hbl. OnpeneneHue colepskaHusl YrieKUcIoro rasa B
BO3/IyX€ OMELIEHHSI 3KCIPECC-METOJOM

OK 02
OK 07

Tema 9.2.4.
XHUMHUYECKUMN aHaJIn3
npo6 MaTepHuaoB
CTPOUTENBHO-
pecTaBpalliOHHOMN
NeATEIILbHOCTH U JU3aiiHa

Conep:xanue yueOHOro MaTepuaJia

Knaccn@nxaunﬂ MaTepuraJioB, UCIIOJIB3YyCMbIX B CTpOI/ITeJ'IBHO—peCTaBpaHHOHHOﬁ ACATCIIBHOCTH
Mo COCTaBy, MX HA3HAUCHHUC W IMPHUMCHCHHUC. XUMUYECKHUN aHaIIN3 MaTepruajgIoB CTPOUTCIILHO-
peCTaBpaHHOHHOﬁ ACATCIBHOCTH U ,I[PISaI\/'IHa. XYUMHUYECKHM COCTaB IMUTMCHTOB, KpaCHTCHeﬁ,
BSDKYIIUX CMCCGﬁ, OCOOCHHOCTH WX CBOWCTB H MNPpUMCHCHUA B HpO(l)eCCHOHaHBHOﬁ
JACATCIIBHOCTH. BGHICCTBa, HCIIOJIB3YCMBIC B KaYC€CTBC IMUIMCHTOB M CBA3YIOIIHWX MATCPUATIOB.
I/ICTOpI/I‘{eCKaﬁ CITpaBKa. COBpeMeHHBIe MaTCpHraJIbl

HpaKanecmle 3aHATHUSA

[IpaxTuueckas pabora Nel7.2.4. «KauecTBEHHBIN 1 KOIMUYECTBEHHBIH COCTaB MPOO MaTepuaioB
CTPOMTEIBHO-PECTABPALIMOHHON AESITEIbHOCTH U IU3aiHaY.

Krnaccudukanus kpacok Mo yKpbIBUCTOCTH, IPO3PAYHOCTH B 3aBUCUMOCTH OT HCIOJIb3YEMBIX
IIUTMEHTOB M CBS3YIOIIMX BellecTB. ONpeneneHue cocTaBa KpacoK Ha COJAEP)KaHUE MHUKPO U
MakKpo3JeMEeHTOB. PelieHne mpakTUKO-OPUEHTHPOBAHHBIX 33JIaHUN 10 XUMHUYECKOMY aHaIU3y
pod MaTepHalloB CTPOUTEIbHO-PECTABPAIIMOHHON IEATEIbHOCTH M JU3aiiHa

JlabopaTopHble 3aHATHS

JlabopaTopHas pabora Ne9.2.4 «VccnenoBanne MarepuaioB CTPOUTEIBHO-PECTaBPAIIHOHHON
JESITEIbHOCTH U IU3aiiHay.

OK 01
OK 02
OK 07
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JIaboparopHasi paboTa Ha BEIOOD:

1. JTaboparopnas padota Ne9.2.4.1 «M3roroBieHne Kpacok (11o100p MUTMEHTOB U CBSI3bIBAIOIIINX
BellecTB)». MccnenoBanre npupoaHbIX MUHEPATIOB, OJIyYeHUE TUTMEHTOB MyTEM XUMUYECKHUX
peakuui, onpeaeneHue CBA3YIOIUX MarepruaioB. CpaBHEHUE YKPBIBUCTOCTU U MPO3PAYHOCTU
MOJTy9E€HHBIX KPACOK ITyTEeM HAaHECEHUS UX Ha JINCT OyMaru.

2. JlabopatopHas pabora Ne9.2.4.2 «lccnenoBanue CBOWCTB BSDKYIIMX BEIIECTB Ha MPUMEPE
runcay. OnpeieeHue CKOPOCTH CXBATHIBAHUS MTPUPOTHOTO U CTPOUTENLHOTO rurca. GakTopsl,
YCKOPSIOIINE U 3aMEAJISIONINE CXBAaThIBAHUE TPUPOJIHOTO rurica. ['uncosoe tecto, Temneparypa
ero 3acteiBanus. CpaBHEHHE CKOPOCTH CXBATBIBAHMS MPUPOJIHOIO M CTPOUTEIIBHOIO THIICA,
onpezaeneHue (PaKTOPOB, BIUSAIOIIMX HAa CKOPOCTh CXBAaThIBAHHUS CTPOUTENBHOIO THIICA,
onpeJieJICHUE TeMIIEPATYPhl 3aCThIBAHUSI THIICOBOTO TECTA

Tema 9.2.5.
HccnenoBanue o0BEKTOB
TeXHOC(hEPHI

Conep:xanue yueOHOro MaTepuaJia 10
Y4eOHO-HCCIIeIOBATEIILCKII MMPOCKT B 00JacTH HcciaenoBaHusl 00beKTOB TexHOCchepbl. O630p

TeM y4eOHO-HMCCIIeIOBAaTENbCKUX MPOEKTOB. AJITOPUTM BBINNOJHEHUs mpoekTa. OmnpeneneHue )
poOJIeMBI McclieIoBaHus. METOo/IbI TIOMCKa, aHAIu3a U 00pabOTKH MHPOPMAITUU O MPOCKTE B
Pa3IMYHbBIX UCTOYHUKAX

IMpakTnyeckue 3aHATHSA

[Mpaktnueckass pabora Nel7.2.5. «HccnemoBanue OOBEKTOB TEXHOCHEPHI C  YUYETOM
npodeccnoHanbHOM HAITPaBIEHHOCTH

O6ocHOBaHNE aKTyaJIbHOCTH BbIOpaHHOW TeMbl. BrisiBieHue npoOiemsl uccienoBanus. Beioop 4
00BEKTOB U METO/I0B HccnenoBanus. [locTaHoBKa 1ienelt u 3a1a4d uccnenoBanus. OnpenencHue
MPOyKTa uccienoBanus. OnpeaenieHue 3TaloB U COCTABIICHUE TUIaHA UCCIICOBAHMUS.

3amura npoexta: [IpencraBieHue pe3yNbTaTOB BBHIMOTHEHHUS Y4eOHO-HCCIETOBATENBCKUX
MIPOEKTOB (BBICTYIIJICHUE C MPE3EHTAIMEHN)

JlaGopaTopHble 3aHATHUS

JlabopaTtopHas pabdota Ne9.2.5 «VccnemoBanuwe mTpemsioKEHHOT0O OOBEKTa Ha KHCIOTHOCTB,
HIEIOYHOCTh, XUMUYECKH COCTaB (3arpsI3HUTENN, MAKPO- U MHUKPOAJIEMEHTHI )». 4

O6paboTka pe3ynbTaToB HcciaenoBanus. OIeHKa KayecTBa MCCIEAYeMOro 00OBbeKTa UCXO U3
PE3YJIbTaTOB XUMHUYECKOTO aHaIH3a

OK 01
OK 02
OK 04
OK 07

IIpomexyTouHas aTTecTALMA MO JUCHHUILIMHE (IK3aMEH)

Bcero
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3. YCJI0OBUs PEAJIM3ALIUN MMPOT'PAMMBbI
OBIIEOBPA3OBATEJBHOM JUCIUATLINHBI

3.1. TpeOoBaHusi K MHHUMAJIBHOMY MAaTEPHAJIbLHO-TEXHHYECKOMY
o0ecrne4eHn 10

Jlnia peanuzanyy mporpaMMbl TUCIUIUIMHBI TOJDKHBI OBITH TIPETyCMOTPEHbI
CIIEYIOIIKE CTIeUaIbHbIC MOMEIIECHUS: YIeOHbIN KaOMHET XUMUU H/IIIN Y4eOHOM
XUMHUYECKOH J1abopaTopuH.

DddexkTuBHOCTh TpemogaBaHus 00ME00pa30BaTEIHLHON  TUCIUATIIUHBI
«XuUMHS» 3aBUCUT OT HAJIMYUSI COOTBETCTBYIOIIETO MaTE€pPUAIbHO-TEXHUYECKOTO
OCHAaUIEHMsI. DTO OOBICHIETCS OCOOCHHOCTSIMU JAUCLMUILINHBI, B IIEPBYIO0 OUYEPEb,
e€ OKCIEPUMEHTAJIbHBIM XapakTepOM, IIHPOKAM CIEKTPOM MPUMEHEHUS |
IPAKTUYECKOM  3HAYMMOCThIO. PekoMeHayemoe  MaTepuallbHO-TEXHUYECKOE
oOecrieyeHue KaOuMHETa XHUMHM U XUMHUYECKOM J1Ta0OpaTOpUM  BKIIIOYAET:
CHEIMATU3UPOBAHHYIO MEOEIb M CUCTEMBI XpaHEHUS, TEXHUUECKUE U SJICKTPOHHBIC
cpeacTBa  OOyYeHHsS, JICMOHCTPAIMOHHBIC  y4COHO-HATJISAIHBIE  MOCOOHS,
JIEMOHCTPALIMOHHOE 000pYAOBaHHWE W MPUOOPHI, J1aOOPATOPHO-TEXHOIOTUUYECKOE
obopynoBaHue, Ja0OPATOPHYIO XHMHYECKYIO IOCYay, Mojeild (0ObEeMHBIE U
IJIOCKUE), HATypaJibHble OOBEKThl (KOJUIEKUMH, XHMHYECKHE pPEaKTHUBBI),

o0opynoBaHue 1a00PaHTCKOM.

CnenunaansupoBanHas Mme0e/ib U CHCTeMbl XPAHEHUS
1 | Cron nabopaToOpHBIN TEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTOHKUM
MOKPBITHEM, PAKOBUHOM, TOJABOIKON M OTBEJEHUEM BO/JIbI, CAHTEXHUKOH, SJEKTPUUECKUMU
pO3eTKaMH, aBTOMaTaMH aBapuHHOT0 OTKIIIOYEHHsSI TOKA)
2 | Cron nabopaTopHbIi JEMOHCTPALMOHHBIN C HAJICTPOUKOH (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITHEM)
3 | Cron yueHuyeckuil 1abOpaTOpPHBIN, perylupyeMblii 1o BbICOTE€ (C 3alIUTHBIM,
XHUMOCTOMKUM U TEPMOCTOMKUM MOKPBITHEM, PAKOBHHON, OOPTUKOM IO HApyKHOMY Kparo,
MOJIBOJIKOI M OTBEJICHUEM BOJIbl, U CAHTEXHUKOMN )/CTOJI yUeHUYECKUH, PEryIUPYyEMBbIH 1O
BbICOTE (MpuoOpeTaeTcs TOABKO MPU HATUYUH CIIEHHUAIBHOr0 J1a00paTOPHOTr0 OCTPOBHOTO
CTOJA) (N0 KoIUuYecmsy 00y4aouuxcs)
4 | Ctyn y4eHUUeCKUi (no konuuecmay 06yyaowuxcs)
Ornerymurens
6 | Jocka knaccHast/PenbcoBas cuctema ¢ KJIaCCHOM M MHTEPaKTUBHOM JJOCKOM (TTporpaMMHOE
obOecrieueHre, TMPOEKTOP, KPEIJIEHHS B  KOMIUICKTE)/MHTEPAKTUBHOW  TAHENBIO
(mporpammHOe 0OecrieueHre B KOMILIEKTE)
7 | Ctox ¢ ssmukaMu 7151 XpaHEeHUsI/TyMOOH (pabouee mecmo npenodasameins)
8 | Kpecno oducHoe (pabouee mecmo npenodasames)

W
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9 | Jocka mpobxoBasi//locka MarHUTHO-MapKepHast

10 | Cucrema (yCTpOMCTBO) 1715l 3aTEMHEHHSI OKOH

11 | IIxad BBHITSHKHON MaHOPAMHBIN

12 | lkad nus xpaHeHUs: y4eOHBIX TOCOOUH

13 | AnTeuka yHUBepcallbHasl JJIs OKa3aHUs NEPBOM MEAMIIMHCKONW TOMOIIH

TexHuuyeckne cpeacTBa

1 | MHOroyHKIIMOHAIBHOE YCTPOUCTBO/TIPUHTEP

2 | IHTepaKTHBHBIA MPOrpPaMMHO-ANIMAPATHRIA KOMIUIEKC MOOMIJIBHBIA WM CTAI[MOHAPHBIN
(mporpammHoe o0ecrnieueHue, IpoeKTop, KpemieHne B komiuiekre)/PenbcoBas cuctema ¢
KJIACCHOM M MHTEPAKTUBHOM JTOCKOH (IIpOrpaMMHOE 00ecriedeHre, MPOSKTOP, KPETJICHHUE B
KOMIUICKTE )/ MHTEPAKTUBHOH MaHENbI0 (ITPOrpaMMHOE 00eCIEYCHUE B KOMIUJIEKTE)

3 | IlepcoHanbHblli KOMIIBIOTEp C Tepudepueit/HoyTOyK (JIMIEH3UOHHOE MPOrpaMMHOE
oOecrnieueHre, oOpa30BAaTENbHBIM KOHTEHT U CHCTEMa 3allluThl OT BPEIOHOCHOM
nH(pOpMaINY, TPOTPaAaMMHOE OOecTiedeHre 11 HU(POBOIA JTaAOOPATOPUH, C BO3SMOKHOCTBIO
OHJIAH-0ITPOCa)

DJIEeKTPOHHBIE CPeJCTBA 00y4eHHus

1 | DnexTpoHHble cpenactBa oOyuyeHus/MuTepaktuBHble mocoOus/OHnaitH-Kypesl  (no
paszdenam pabouel npocpammol)

JleMoHCTpaliMOHHbIE Y4eOHO-HATJISIAHbIE TOCOOUS

1 | CioBapu, CIpaBOYHHMKH, SHUUKIIONEAUS (10 XUMUYECKUM HAYKAM)

2 | KoMIIIEKT HOPTPETOB BEJIMKUX XUMHUKOB

3 | [TocoOus HArJIAMHON KCIIO3ULIHA

4 | llepuoauueckas cucreMa xumuueckux 3aemenToB JI.M. Menneneena

Cnennajn3upoBaHHasi MeOesib U CHCTeMbl XpPaHEHMs I XMMUYECKOii JJadopaTopun

1 | JJaGopatopHBbIii OCTPOBHOM CTOJI (JIBYXCTOPOHHHUM, C 3alIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM IOKPBITUEM, HAJCTOJIBEM, C MOJCBETKON M IEKTPUYECKUMH PO3ETKAMH,
MIOJIBOJIKOM M OTBEICHUEM BOJIbl, U CAHTEXHUKOM)

2 | Cryn nabopaTopHbIi, peryIupyeMblii 0 BHICOTE

3 | Cron nabopaTopHbIi JEMOHCTPALMOHHBIN (C 3aIIUTHBIM, XUMOCTOHKUM M TE€PMOCTONKUM
MTOKPBITUEM, PAKOBUHOM, ITOJIBOAKOM M OTBE/IEHUEM BObI, CAHTEXHUKOMU, AIIEKTPUUECKUMU
pO3eTKaMH, aBTOMaTaMH aBapUHHOTO OTKIIOUYEHHSI TOKA)

4 | Cron nabopaTOpHBINA TEMOHCTPAIIMOHHBIN C HAJCTPOUKOM (C 3alIUTHBIM, XUMOCTOHKUM U
TEPMOCTOUKUM MOKPBITHEM )

5 | Crou ¢ smuKamu JUIsi XpaHEHUs/ TYyMOOH

6 | Kpecno opuchHoe

7 | Orerymuresnb

JdeMoHcTpanMOHHOE 000pPY/I0BaHNME U MPUOOPHI I KA0NHETA U JiadopaTopun

1 | Becnol anekTponnbie ¢ USB-niepexoHUKOM

2 | CToauk 1Mog»eMHBIN

3 | HenTtpudyra nemoHcTpaioHHas

4 | lllTaTuB 1€MOHCTPAIIMOHHBIN

5 | Anmapar jJisi npoBeJeHUsI XUMUYECKUX PeaKIuid

6 | Annapar Kunna

7 | OBnuomerp

8 | 'openka yHMBepcaJIbHasI

9 | [Ipubop s WIUTIOCTPAIIMM 3aBUCUMOCTH CKOPOCTH XMMHUYECKHX PEeaKIUil OT YCIOBHM
OKpYKaroIlel cpeJibl

10 | HaGop st SeKTposin3a 1eMOHCTPAITMOHHBIN

11 | ITpubop 1Jisl ONBITOB IO XUMHH C DJICKTPUUECKUM TOKOM (71a00paTopHBIii)

12 | ITpuGop 115t OKMUCIICHUSI COUPTA HAJT METHBIM KaTaJu3aTOPOM

13 | [Tpubop 1uist MOTyYeHHS TAIONI0ATKAHOB IEMOHCTPAIIMOHHBIH
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14 | ITpubop /uist MONYYSHHS] PACTBOPUMBIX BEIIECTB B TBEPJIOM BHJIC

15 | YcranoBka it GuiibTpOBaHUS 110 BAKYYMOM

16 | ITpubop [is onpesieNieHus: COCTaBa BO3AyXa

17 | 'a30aHanu3aTop KMCI0pOaa U TOKCHYHBIX ra30B ¢ U(POBON MHAMKAIIMEH TTOKa3aTeIeH

18 | ITpubop Juisi HIUTFOCTPAIMH 3aKOHA COXPAHCHHSI MACChI BEIIECTB

19 | YcraHoBKa JiJ1s1 IEPErOHKHU BEILIECTB

20 | bapomeTp-anepoun

21 | HaGop i1st u3y4eHus: BOJOPOJTHON SHEPIreTHKH

22 | pH-MeTps1 (Dononnumenvroe sapuamusroe 0bopydosarue)
JlabopaTOpHO-TEeXHOJ0TrHYeCKOe 000pPy/10BaHMe I KAaONHeTa U JIadopaTopun

1 | [Tpubop [uist moy4YeHHsl raJIONI0aJIKaHOB U CIOXKHBIX 3(HpOoB J1abopaTOpHbIN

2 | KonbonarpeBaresb

3 | DnexkTpoIuinTKa

4 | bans koMOuHUpOBaHHAas JlabopaTopHas

5 | Becsl uis chllly4nX MaTepuaioB

6 | [Tpubop a1 mosy4eHus ra3os

7 | CnuproBka JiabopaTopHast

8 | MarnuTHas mMemanka

9 | Mukpockon nudpoBoii ¢ pyKOBOJCTBOM ITOJIb30BATENIsl M TOCOOMEM ISl YUALTHXCS

10 | HaGop Ji1st 9MCTKH ONTHKU

11 | HaGop mocyapl 1uisi peakTHBOB

12 | HaGop mocyibl ¥ MPUHAIISKHOCTEH JIsl pa0OTHI C MAJIBIMHU KOJIMYSCTBAMHY BEIIESCTB

13 | Habop npuHaAnIeKHOCTEH 1151 MOHTaKa MPOCTEHIINX MPUOOPOB 1O XUMUHU

14 | HaGop mocyibl ¥ MPUHAIISKHOCTEH U3 MpornmieHa (MUKPOJIadopaToOpHs)

JlabopaTopHasi XumMH4ecKasi ocy/a J1Jisi KabuHeTa M J1a00paTopuu

1 | KoMIjiekT Kosi0 1eMOHCTPAIIMOHHBIX

2 | Habop npo6oK pe3nHOBBIX

3 | Ilepexon CTEKJISIHHBIN

4 | Ilpobupka Bropia

5 | IIpobupka ABYXKOJEHHAs

6 | CoennHUTENb CTEKJISTHHBIN

7 | 3axuM BUHTOBOM

8 | 3axum Mopa

9 | lllma"r cCUIMKOHOBBIM

10 | KOoMIUJIEKT CTeKJIIHHOM MOCY/IbI Ha NUTH(}ax 1eMOHCTPAIIMOHHBII

11 | do3upytoliee ycTpoicTBO (MEXaHUYECKOE)

12 | KoMIiekT u3zienuii u3 kepaMuku, papdopa u dasiaca

13 | KommuiexT soxkek gapdhopoBbix

14 | KoMIUIEKT MepHBIX K0JIO MaJIoro o0bema

15 | KoMIIJIeKT MEpHBIX KOJI0

16 | KOMIIEKT MEpHBIX HWJIUHIPOB IIACTHKOBBIX

17 | KoMIJIeKT MEpHBIX HUJIMHAPOB CTEKIISIHHBIX

18 | KoMIIeKT BOPOHOK CTEKJISIHHBIX

19 | KoMIJIeKT NUIeToK

20 | KoMIIJIEeKT CTakaHOB MIACTUKOBBIX/CTEKJISTHHBIX

21 | KoMIJIEKT CTaKaHOB XMMHUYECKHX MEPHBIX

22 | KOMIUJIEKT CTaKaHUYMKOB JIJIsl B3BEILIMBAHMSI

23 | KoMIJIEKT CTYNOK C NECTUKAMHU

24 | HaGop mmateneit

25 | Habop nuHI1I€TOB
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26 | HaGop uamek [letpu
27 | TpyOka cTeknssHHas
28 | Dkcukarop
29 | Yama kpuctajin3andoHHast
30 | lumie! TUTENBHBIE
31 | bropetka
32 | Tlpobupka
33 | baHka 1o peakTUBbI IOJIMATUIICHOBAS
34 | banka 1moj; peakTUBHI CTEKJISTHHAS U3 TEMHOTO CTEKJIa C MPUTEPTOM MPOOKOMA
35 | Habop CKIISHOK JUIsl pACTBOPOB PEaKTHBOB
36 | ITayouka CTEKIsIHHA
37 | llltatuB asst npoOHPOK
38 | KoMmuieKT cpeAcTB [Uisl MHAMBUYaJIbHON 3aLIUThI
39 | KoMIUIEKT TepMOMETPOB
40 | CymmiibHas naHesb JUisl IOCY/Ibl
41 | GunbTpoBasnibHasg ~ Oymara/GuibTpel  OyMa)KHBIE  (OONOJHUMENbHOE — BAPUAMUBHOE
obopyodosanue)
Mopaenu (00beMHBIE M TUIOCKHE), HATYPAJbHbIe 00bEKTHI (KOJJIEKIIMUA, XUHMUYeCKHe
PeaKkTHBBI) il KaOMHeTA U J1a00paTopuu
KoMIuiekT Mojienel KpUCTAIUTMYECKUX PelIeTOK
Mopenb MOJIEKYJIbI OeNKa
HaGop asist MOAETMpOBaHUs CTPOCHHUSI HEOPTaHUYECKHX BEIECTB
Habop 115 MogenupoBaHusi CTPOCHHUS OpraHMYeCKUX BEIIECTB
HaGop asist MOAETMPOBaHHS CTPOCHHUSI aTOMOB U MOJICKY I
HaGop a5 MofieTupoBaHMsl JIEKTPOHHOI'O CTPOEHHUS] aTOMOB
Kommekt koiekuuii
KOMIUIEKT XUMHYECKUX PEaKTUBOB
Oob6opynoBanue J1a00PAHTCKON KaOUMHeTa XUMHUM
Croui ¢ imMKamMu ISl XpaHeHUs/ TyMOOH
Kpecino oduchoe
Cton 1a00paTOpHBIA MOSYHBIN
CymmunpHasi HaHeNb AJis TOCYAb
[xad 11t XxpaHeHus: y4eOHbIX TOCOOMiA
Hlkad 11st XpaHeHHs] XUMHUUECKUX PEaKTHBOB
[Ika¢ ans XxpaHeHus 1ab0paTOPHOM MOCYIbI/TPUOOPOB
lkad BbITSKHON
JlaGopaHTCKUi CTON
Cryn 1a00paToOpHBbIi, peryJIUpyeMbIii 110 BBICOTE
DNeKTpUUECKUN aKBaIUCTHILISITOD
Hlkad cymuapHbIi
Pe3nHOBBIE EpUaTKH
KommuiekT eprieit st MbIThsI 1a00paTOPHOI MOCYAbI
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3.2. HapopmanuoHHoe oOecniedeHne peau3auu NporpaMmmbl

Jlns  peanuzaiuu  NpPOrpaMMbl  JTUCHMUIUIMHBI ~ OMOIUOTEYHBIN  (POH.I
o0pa30BaTeNbHON OpraHU3allud JOHKEH HMETh IeYaTHbIE W/WIM DJIEKTPOHHBIE
y4eOHUKH U pa3pabOTaHHBIE B KOMIUIEKTE C HHMH ydeOHble mmocoOus (mpu
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HAJIMYUH), JOMYIIEHHBIE K WCIOJIB30BAHUIO MPHU peann3anuu 00pa30oBaTeIbHbIX
IporpaMM CpeIHero MpodeCCHOHATBLHOTO 00pa3oBaHUsl, pealn3yeMbIX Ha 0ase
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Ipy peanmu3anuu MpOTrpaMMbl JAWCIUILIMHBI BO3MOXKHO HCIIOJIH30BAaHHUE
AJIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB, AOMYIIIEHHBIX K HMCIIOIL30BAHUIO TPHU

peanuzaiu 00pa3oBaTEIbHBIX MPOrPAMM CPEAHETr0 00IIEro 00pa30BaHUs.
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4. KOHTPOJIb M OIEHKA PE3YJIIbTATOB OCBOEHUA

OBIIEOBPA3OBATEJIBHOM JUCHOUIIJIAHBI

KoHTposlb M OLEHKa pe3ylbTaTOB OCBOEHUA 001Ie00pa3oBaTEIbHOM

JTUCHUTUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PEe3yJIbTaThl, HAllpaBiICHHbIC
Ha (opmupoBaHHe OOHMX U MPOdeCcCHOHATBHBIX KOMIIETEHLUN MO pasjenam u
TEMaM COZiepKaHus yueOHOT0 MaTepHaia.

Oo6masi/npodeccuoHanbHass Paznen/Tema Tun oneHoYHBIX
KOMIIeTeHIIUsl MeponpusTHil
OK 01. Beibupatb crioco0sl Tema 1.1-1.7
peuieHus 3aaa4y Tema 2.1-2.3
npodecCuOHAIbHON Tema 3.1
NEATEILHOCTHU Tema 4.1 TectupoBanue
IPUMEHUTEIBHO K pa3inuuHbiM | Tema 5.1-5.4 VYerHbli onpoc
KOHTEKCTaM Tema 6.1 Pemenne pacuéTHbIx 3ama4
Tema 7.1 Habmroienue 3a xonom
Tema 8.1, 8.2 BBINOJTHEHUS TTPAKTHKO-
Tema 9.1.1-9.1.5/9.2.1-9.2.5 | opueHTHPOBAHHBIX 33/IaHUI
OK 02. Ucnosb3oBaTh Tema 1.2 [IpeacraBnenue pe3yabTaToB
COBpPEMEHHBIE CPEJICTBA Tema 1.4-1.7 IIPAKTUYECKUX U
MOMCKa, aHaIu3a 1 Tema 2.1,2.2 J1a00paTOPHBIX pabOT
uHTepnperauuu nHpopmanuu, | Tema 4.1, 4.2 IIpoBeaeHne XUMUYECKOTO
1 nH()OPMAIMOHHBIC Tema 5.2-5.4 SKCIIEPUMEHTA
TEXHOJIOTHH JiJisl BeImoyiHeHust | Tema 6.1 Brinosninenue
3aJa4 npogeccuoHaIbHON Tema 7.1 KOHTPOJIbHBIX
EeATENLHOCTH Tema 8.1, 8.2 pabort 1o
Tema 9.1.2-9.1.5/9.2.2-9.2.5 paszaenam JUCLHUTUIMHBI
OK 04. Tema 1.7 OrneHka caMOCTOSITENTEHO
D pexTuBHO Tema 2.1,2.2 BBITIOJIHEHHBIX 3aIaHUH
B3aHMOI[eI>iCTBOBaTB u Tema 4.1 R 4.2 3aHII/ITa y‘-Ie6H0-
paboTaTh B KOJIJIEKTHBE U Tema 5.2-5.4 HCCIEN0BATENHCKOTO
KOMaHIe Tema 6.1 IMPOCKTAa (C Y4eTOM
Tema 7.1 Oymymeit
Tewma 8.1, 8.2 npoQeCCHOHAIBHON
Tema 9.1.5/9.2.5 JESITEIIbHOCTH )
OK 07. ConeiicTBOBaTh Tema 1.7 3anuTa penieHus Kenc-3aaaqy
COXPaHEHUIO OKPYXKarolei Tema 2.3 (c yaerom Oymymiei
cpenbl, pecypcocoepexxenuto, | Tema 5.1 po¢eCCHOHATBHON
MPUMEHSTh 3HAHUS 00 Tema 8.1, 8.2 JIeSITeIIbHOCTH )

W3MEHEHHMH KJINMAaTa,
MPUHIIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIEWCTBOBATH B YPE3BbIUYAMHBIX
CUTYaIMSIX

Tema 9.1.2-9.1.5/9.2.2-9.2.5

Brmonaenue 3amanni
MIPOMEKYTOUHOM aTTECTalluu
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