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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM TIPOI'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCHUIIJIMHBI «XUMMUA»

1.1. MecTO IMCHMIUIMHBI B CTPYKType 00pa3oBaTelbHOH NPOrpamMMbl
CI10

O6HICO6p&30BaT€JILHaH JUCIHUIIIIMHA «XHUMHUS» SBIISICTCS 00s13aTEeILHOM YacCThIO
06H1€06p8,30BaTCJIBHOFO OUKIIa O6p&30BaTeJILHOI?I IMporpaMmbl B COOTBCTCTBHUH C
®I'OC no 09.02.06 CETEBOE Y CUCTEMHOE AIIMUHUCTPUPOBAHWVE

(npogpeccuu/cneyuanvrocmu)

[TpuknagHoilt MOAyJib BKJIOYAET JABa paszjaena. Pazgen 8 «Xumusi B ObITY
U TPOU3BOJCTBEHHOM JIEATELHOCTH YEJIOBEKa» pealnu3yeTrcss JUIsl  Bcex
npodeccuit/cnenuaibHOCTe  METOJOM  pEeIIeHUs  KEWCOB, CBSI3aHHBIX €
DKOJIOTHYECKOM 0€30HacCHOCTBIO M OLIEHKOM IIOCIEACTBHUM  OBITOBOM H
MIPOU3BOJICTBEHHOW  JESATENBHOCTH, COOTBETCTBYIOIIEH OTpacisiM  Oyaylien
po¢eCCUOHATIBHON JIEATEIIbBHOCTH 00yYaroIUXCsl.

Tematuka  pasgena 9 Bappupyercs 1o 00BeKTy — Oyayuiei

poecCUOHANILHOM IESITEIBHOCTU CTYIEHTOB — Ouochepa (>KUBbIE OPraHU3MbI)

1.2. Illeqin ¥ muIaHMpyeMble Pe3yJIbTAThI 0CBOCHHS JUCHUILIUHbBI

1.2.1. Heau 1 3aaa4u AUCHUTIAHBI

Conepxanue mporpamMMbl 00111€00pa30BaTEIbHON JUCHUIUIUHBL « XUMUSDHY
HaIIPaBJICHO HA JJOCTUKEHUE CIEIYIOIINX LeJIei:
- dbopMUpOBAaHHE CHUCTEMBl XHMHUYECKHMX 3HAaHUH KaKk  BakKHeHIen
COCTAaBJISIIOIIEN €CTECTBEHHO-HAYYHON KapTHUHBI MHUPA, B OCHOBE KOTOPOMW JIE€XkKAT
KJIIOUEBbIC TOHATHSA, (yHIAMEHTAIbHBIC 3aKOHBI U TEOPHUH XHWMHH, OCBOCHUE
s3bIKa HAyKH, YCBOCHHE W TMOHUMaHUE CYIIHOCTH JOCTYIHBIX OOOOIICHUMN
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHME C HMCTOPUEH HUX PAa3BUTHUS WU
CTAHOBJICHUS;
— dbopMHpoOBaHUE W Pa3BUTHE MPEACTABICHUM O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUYECKHX pPEaKIui, HEOOXOAUMBIX [Jisi MPUOOPETCHUS yMEHUMN
OPUEHTUPOBATHCA B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHUN, MMEIOLIUX MECTO

B IIPUPOJIE, B IPAKTUYECKOMN U ITIOBCEIHEBHOM KU3HU;



— pa3BUTHE YMEHUN W CIIOCOOOB NIEATETHLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM
1 00BSCHEHHMEM XUMHYECKOTO KCIIEPUMEHTA, COOII0ICHHEM IIpaBUil 0€301MacHOTO
oOparieHus ¢ BEIeCTBaMHu.

3ajavyu IMCUUIJIMHBI:
1)  chopmupoBaTh MOHHMAaHHE 3aKOHOMEPHOCTEH IPOTCKAHUS XHMHYCCKUX
MPOLIECCOB U SIBIICHUM B OKPYXAIOUIEHM CPEAE, a TAKXKE HX CBSI3b C LEJIOCTHOU
HAay4YHOW KapTUHOW MUpa U JIPyTMMHU €CTECTBEHHBIMU HAyKaMU;
2)  pa3BUTb YMEHHS COCTaBJIATH (DOPMYJIBI HCOPTaHUYCCKUX M OPraHUYCCKUX
BCIIECTB, YpaBHEHUS XHMHYECKHX PpEaKIui, OOBACHATH UX  CMBICI,
UHTEPIIPETUPOBATH PE3YJIbTATHl XUMUUYECKUX IKCIIEPUMEHTOB,
3)  chopMupOBaTh  HABBIKK  TNPOBEACHHS  INMPOCTEHIIMX  XHUMHYCCKUX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIOACHUEM TMpaBUiI 0OE30MacHOTO
oOpaleHus ¢ BEIeCTBaMH 1 JIabOpaTOpHBIM 000PYI0BAHUEM;
4)  pa3BUTh YMEHHUS HAaXOIUTh, aHAM3UPOBATh U WCIIOJH30BaTh HH(OPMAIIHIO
XUMHUYECKOTO XapaKTepa U3 pa3InyHbIX HH(POPMAIIMOHHBIX HCTOYHUKOB, BKIIFOYAs
Y4EOHYIO JTUTEPATYPy, HAYUHbIC TyOJIUKALIMU U UHTEPHET-PECYPCHI;
5)  cdopMupoBaTh YMEHHS POTHO3HPOBATH MOCIICIACTBUS CBOCH JIEATEIBHOCTH
U XUMUYECKUX MPUPOJIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOIIECCOB, YUUTHIBAS
BO3MOKHBIE SKOJIOTHYECKHUE U COLIMATbHBIC BO3/ICUCTBUS;
6) chopMupoBaTh MOHMMAHHE 3HAYUMOCTH JOCTHDKCHHH XUMHUCCKOW HAayKh
W TEXHOJIOTUH TSI Pa3BUTHS COLIMAIIBHOM M IIPOM3BOJICTBEHHON cep ¢ yMeHuEeM
MPUBOJUTH MPUMEPHI UX IPUMEHEHHUS B PA3IUYHBIX cepax KU3HHU.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOECHHUS 001I€00pa30BaTEIbLHOM
aucuIIMHBI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue 061eo0pa3zoBaTeIbHas JUCITUTUTHHA « XUMUSD» UMEET TPH
dbopmupoanun u pazputun OK 1; OK 2; OK 4; OK 7 u IIK 1.1, npencraBieHHBIX

B aktyanu3zupoBaHHbX ®I'OC CIIO no npodeccuu/crnennanbHOCTH.



Kon n
HAHMEHOBaHHE
¢dopmupyembIx
KOMIIeTeHII Ui

l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

O6mmue!

JMCHUIIHHAPHbIE?

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

JInYHOCTHBIE Pe3yJbTAThHI I0/LKHBI OTPAKATH B YACTH:
TPYAOBOI0 BOCHIMTAHMSA:
— TOTOBHOCTh K TPYJly, OCO3HaHHE IIECHHOCTH MacTepCTBa,

Tpyaoiooue;

— TOTOBHOCTb K aKTHBHOMN JIeSITECIIbHOCTH
TEXHOJOTMYECKOW W  COIMAIbHOW HAIPaBJICHHOCTH,
CIOCOOHOCTh ~ HMHHIMHUPOBATh,  IUIAHUPOBATh U

CaMOCTOSITEJILHO BBINOJIHATh TAKYIO AEATEIbHOCTD;

— HHTEpecC K pa3IuuHbIM cdepaM HpodeccroHaTbHON
NesTeIbHOCTH, YMEHHE COBEpLIaTh OCO3HAHHBIN BHIOOD
Oynymei npodeccun M peain30BBIBATH COOCTBCHHBIE
KU3HCHHBIC TUTaHBI;

— TOTOBHOCTh M CHOCOOHOCTH K 0OOpa3oBaHHIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEU KU3HU.

MeTanpeaMeTHbIe pe3yJbTAThI J0KHbI 0TPAXKATH:

OBananenue YHHMBEpPCAJIbHBIMH y4eOHBIMU

NO03HABATEJILHBIMM el CTBUSIMU:

a) 6a30BbIe JIOTHYECKHeE AeiiCTBUS:

— CcaMOCTOATENBHO (OPMYITHPOBATE M AKTYyaIM3UPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK WX OCHOBAHHS
JUTSI CpaBHEHUS, KJIaCCU(UKAIIMN U 0000IIICHHUS;

—  OIpeAeNsiTh IeNU ACITEIbHOCTH, 337aBaTh MapaMeTphl U

JucuuIIinHaApHbIe Pe3yJbTaThl U J10JLKHbBI 0TPaKATh:

NP6 01. chopmMupoBaHHOCTH  NPEACTABICHHH: O
XUMUYECKON COCTABIISIONIEH €CTECTBEHHOHAYYHOW KapTUHBI
MHpa, pPOJM XHMHUHM B [O3HAHUU SBICHUU MPUPOIBI, B
(GOpMHUPOBAHUM MBILUIEHUS M KYJIbTYpPbl JIMYHOCTH, €€

(GYHKIIMOHATBPHOW  TPaMOTHOCTH,  HEOOXOAWMOW  Ans
pelIeHusT  MPaKTUYECKUX  3aJad M DKOJOTHYECKH
000CHOBAaHHOTO OTHOIIEGHUSI K CBOEMY 3IO0POBBI0 H

MIPUPOAHON CpelIE;

IIP6 02. BnajieHre CUCTEMOM XUMHYECKHX 3HAHUM, KOTOpast
BKJIFOYACT: OCHOBOIIOJIATAIOMINE TOHATUS (XUMHUYECKUM
BIIEMEHT, aToOM, JJICKTpOHHass 000j0Yka aroma, s-, p-, d-
JJIEKTPOHHBIE ~ OpOMUTATM  aTOMOB, HWOH,  MOJIEKyJa,
BaJICHTHOCTb, 3JEKTPOOTPULATENBHOCTb, CTEIeHb
OKHCIIEHUs, XUMHUYECKas CBsI3b, MOJIb, MOJSIpHAsh Mmacca,
MOJIIPHBIA 00BEM, YTIEPOAHBIN CKeNeT, (YHKIMOHATbHAS
TpyIIa, pajukai, H30MEpHs, U30MEPbl, TOMOJOTHYECKUM
psn, TOMOJIOTH, YTJIEBOJOPOABIL, KHCIIOPO- n
a30TCOMEpKAIINEe COCAMHEHUSI, OMOJIOTHYECKU aKTUBHBIC
BelecTBa (yrieBOMbl, XHUPbI, OEIKH), MOHOMEp, MOJIKUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHECHHUS,
KpUCTAJUIMYECKasi peIleTKa, TUIbl XWMHUYECKUX peakluuid
(OKHCTUTEIIBHO-BOCCTAHOBUTEIIBHBIC, JK30-U




KPUTEPUU UX TOCTHUKECHUS;

— BBUIBIATH  3aKOHOMEPHOCTH U
paccMaTpUBaeMBbIX SIBJICHUSX;

— BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh, OIICHUBATH
COOTBETCTBUE pPE3YJIbTATOB LIEJSM, OLIEHUBATh PHUCKU
MOCJIEACTBUI IeITEIbHOCTH;

— pa3BUBaTh KPEATUBHOE MBIIIJICHUE
KU3HEHHBIX TPOOIIEM.

0) 0a3oBbIe HCCJIEN0BATEIbCKHE AeHCTBUS:

IMPOTHUBOPCUMNA B

OpU  pelIeHUun

— BIIQJICTh HAaBBIKAMU  Y4eOHO-UCCIICIOBATEIbCKOW U
MPOCKTHON  JCSITENLHOCTH, HABBIKAMH pa3perieHUus
npo0em;

—  BBISBIIATH MIPUYUHHO-CJICICTBCHHBIC CBSI3U u

aKTyaJ'II/IBI/IpOBaTI) 3a1[al1y, BBIABHUT'aThb FI/IHOT@SY ce
pellieHHsI, HAaXOIWTh AapPryMEHTBI JUIS JIOKA3aTelIbCTBA
CBOMX YTBEP)KJIECHHMH, 3a7aBaTh IapaMeTpbl U KPUTEPHUH
peIlIeHus;

— aHaIM3WPOBATH TOJYYCHHBIC B XOJE PCUICHUS 3aJauu
pE3yNbTaThl, KPUTUYECKU OIEHUBATh WX JOCTOBEPHOCTD,
HpOFHOSI/IpOBaTI) N3MCHCHHEC B HOBBIX YCJ'IOBI/H[X;

- YMGTI) HepeHOCI/ITI) 3HAHUSIA B HO3HaBaTeJ'II>Hy10 158
MPAKTUYECKYIO0 00JACTH KU3HEIEATEIbHOCTH;

— yYMeThb WMHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
o0acTen;

— BBIABHUI'aTb HOBBIC MHJICHU, HpennaraTb OpI/IFI/IHaJ'II)HI)Ie
MOIXO/IbI U PEIICHUS;

— CTaBUTh  MpoOOJNEeMBl U
aJ'IBTepHaTI/IBHBIe peH_IeHI/ISI.

3alayd,  JIOMYyCKarollue

SHIOTEPMHUUYECKHE, PEaKIMH HOHHOTO OOMEHa), pPacTBOp,
AIIEKTPOJIUTHI, HERJIEKTPOJIUTHIL, ANEKTPOIUTUYECKAsS
JUCCOLMALUs, OKHUCIINUTENb, BOCCTAaHOBUTENb, CKOPOCTh
XUMHUYECKON peakly, XUMUYECKOEe PaBHOBECHE), TEOPHH U
3aKOHBI (TEOpUSI XUMHUYECKOI'O CTPOEHHUS OPraHUYEeCKUX
BemecTB A.M. byTiepoBa, Teopusi 3JIEKTPOIUTHUYECKON
aucconyanuu, nepuonnyeckuii 3akon J[.M. Menneneesa,

3aKOH COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHH, (PAKTOJIOTHUECKUE CBEIACHUS
O CBOICTBax, COCTaBe, IMOJYy4YeHUH H Oe30macHOM
WCII0JIb30BaHUU BOKHEUIITUX HEOPTraHUYECKHUX u
OpraHMYECKUX BEIIeCTB B OBITY U  MPaKTHUYECKOH
JIeSITEJIbHOCTH YEJI0BEKa,

IMP6 03. chopMUPOBAHHOCTH  YMEHUH  BBISIBISATH
XapaKTepHbIE TMPU3HAKA MW  B3aUMOCBS3b  H3YUYEHHBIX

HOHHTHﬁ, MNPpUMCHATH COOTBCTCTBYIOIIUC TIOHATUA IIPpU
OIMruCaHuMU CTPOCHHUA U CBOMCTB HCOPTaHUYCCKUX U
OpraHN4YeCKUX BCHICCTB H HX HpeBpaHleHHﬁ; BBISBJIIATH

B3aMMOCBSA3b XMUMHYECKMX 3HAHMM C TIOHATUAMU H
MPEACTABICHUSIMU TPYTUX €CTECTBEHHOHAYYHBIX
MPEAMETOB;

IIP6 04. chopMuUpOBaHHOCTH yMEHUN HCIOJIH30BATH

HaVMEHOBAHMS XMUMHWUYECKUX COCAUHEHUN MEXAYHApOIHOIO
COK3a TEOPETHYECKOW M INPUKIAJHOM XUMHU H
TpUBMAJbHbIE HAa3BaHUs BAKHEHIINX BeLIECTB (ITUIIEH,
alleTUsieH, TJIMLUEpUH, (eHoa, (opMaibAerui, YKCycHas
KHCJIOTa, TJIMIUH, YrapHbIA Ia3, YIVICKUCIBIM ra3, aMMUaK,
ramecHasa HM3BECThb, HErani€cHasd H3BECTh, IIUTbEBaAsg COoJa H
JIpyTUX), COCTaBIATH (OPMYJBl  HEOPraHUYECKUX U
OpraHN4YCCKUX BCIICCTB, YPABHCHHUA XMUMHNYCCKUX peaKHHﬁ,
OOBSICHATh WX CMBICH; MOATBEPXKIATh  XapaKTEepPHbIE
XUMHUYECKUC CBOMCTBa BCIIECTB COOTBETCTBYIOIIUMU
DKCIIEPUMEHTAMM U 3alUCAMU YPAaBHEHHM XMMHUYECKUX
peaKumii;




IIP6 05. cdopMuUpOBaHHOCTH YMEHHWH YCTaHABIUBATH
MPUHAIICKHOCTD U3YYCHHBIX  HEOPraHMYeCKHUX U
OpPraHMYeCKHUX BEUIECTB K OINpPEIEICHHBIM KjaccaM H
rpynmnaM COEIMHEHUM, XapakTepu3oBaTh HX COCTaB H
BOXHEHIIME CBOWCTBA; OINPENEHATh BHUIBl XUMHUYECKUX
CcBsI3ei (xoBaJsieHTHas, MOHHas, MeTaJlJIn4ecKas,
BOJIOPOJIHAS), THIBI KPUCTAJUIMYECKHX PEIIETOK BEIECTB;
KJIacCU(UIIUPOBATH XUMUYECKUE PEAKIINH;

IIP6 07. chopMHUPOBAaHHOCTH YMEHHH HMPOBOJUTH PACUETHI
0 XUMHUYECKUM GopMyliaM U YpPaBHEHHUSIM XUMHUYECKUX
peaknumii ¢ HWCHOJb30BaHUEM  (PU3UYECKUX  BEIUYHH,
XapaKTEepPU3YIOIINX BEIIECTBA C KOJIWYECTBEHHONW CTOPOHBI:
Macchl, 00beMa (HOpMaJbHBIE YCJIOBHSI) T'a30B, KOJINYECTBA
BEIIECTBA; HCIIOJIb30BaTh CHUCTEMHbIE XUMHUYECKUE 3HAHUS
JUIS  TIPUHATHS PEHICHWH B KOHKPETHBIX KU3HEHHBIX
CUTYaIIUAX, CBSI3aHHBIX C BEIIECTBAMU M MX IPUMEHEHHUEM.

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE
CpeJICTBA MOUCKA,
aHaiu3a u
UHTEPIpETauN
UHPOPMALIUU U
nH(pOpMaIMOHHBIE
TEXHOJIOTUH JUISI
BBITTOJTHEHUS 32144
npodeccuoHaIbHON
JeSITeTbHOCTH

JInuHOCTHBIE pe3yJIbTaThl JOJIKHBI OTPAKATH B YACTH:

LHEHHOCTH HAYYHOI'0 IIO3HAHMS

—  c(hopMUpPOBAaHHOCTb MHUPOBO33PEHH,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKM M OOILIECTBEHHOW IPAKTUKHU, OCHOBAHHOIO Ha

Uajore  KyJbTyp, CHOCOOCTBYIOLIETO  OCO3HAHUIO
CBOET0 MECTa B ITOJIMKYJIBTYPHOM MUDE;

— COBEpILUCHCTBOBAaHUE  A3BIKOBOM U YHUTATEIIBCKOMN
KyJbTypbl KaK CpEICTBAa B3aUMOJCHCTBHS MEXIY
JIIOJbMU U NTIO3HAHUS MUPA;

— OCO3HaHUE  IICHHOCTH  HAy4YHOHM  JEATEIIbHOCTH,
TOTOBHOCTh OCYILECTBIIATH MIPOEKTHYIO 51

HCCIIEA0BATENbCKYIO AEATEIbHOCTh UHANBUIYAIBHO U B
rpyImIe.

MeTtanpeameTHble pe3yJabTAThI J0JKHBI OTPAXKATh:

OBaanenue YHMBeEpCaJIbHbIMU Y4eOHbIMU

NMO3HABATEJIbHBIMU JAeHCTBUAMM:

B) padora ¢ uHgopmanmei:

JucuMiinHapHble  (IpeaAMeTHbIe)  pe3yiabTaTbl M
JOJIKHbI OTPAKATH:
ITP6 06. BrageHHE OCHOBHBIMH METOAAMHM HAy4YHOTO

MO3HAHUS BELECTB U XUMHMUECKUX SIBIEHUH (HaOxironeHue,
M3MEpEeHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE);

IIP6 07. chopMHUPOBAaHHOCTh YMEHHMH MPOBOJUTH PACUETHI
M0 XUMHUYECKHM (OopMyJlaM U YpPaBHEHUSM XHMHUYECKUX
peakuMii ¢ HCHOJb30BaHUMEM  (U3UYECKUX  BEIUYHUH,
XapaKTEepU3YIOUINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, o0beMa (HOpMaJibHbIE YCIIOBHSI) ra30B, KOJUYECTBA
BEIIECTBA; HCIIOJIb30BATh CHUCTEMHbIE XUMHUYECKHE 3HAHMS
JUIs TPUHATHS pEUIEHUH B KOHKPETHBIX KU3HEHHBIX
CHUTYAIIHSIX, CBSI3aHHBIX C BEIECTBAMH M WX MPHUMEHEHHEM;
ITP6 08. chopmupoBaHHOCT, yMEHHI IUTAHUPOBATH M
BBHIMTOJIHATh  XMUMHUYECKHHA  OAKCIEPUMEHT  (IIPEeBpaICHHS
OpPraHMYeCKHUX BEIIECTB IpH HArpeBaHUHU, [OJIyYEHHUE
STHJIEHA U U3YyYE€HHE €ro CBOMCTB, KaueCTBEHHBIE PEaKIINU
Ha aJbJETH/Ibl, KpaxXMall, YKCYCHYIO KHCJIOTY; JIeHaTyparus




— BJaJeTh HaBbIKAMHM MOJY4YEHHUS HHQOpMAIMH U3
HCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIILHO
OCYLIECTBJIATh IOWUCK, aHajdu3, CUCTEMATU3ALMI U
MHTEpOpEeTanui0 HHOOpPMAIMK pa3IUYHBIX BHIOB H
(dbopM mpencTaBiIeHUS;

— CO3/1aBaTh TEKCThl B Pa3jIMYHbIX (QopMaTax C y4yeToM
HazHauyeHUs MH(POpPMAIMKM M LEJIEeBOH  ayAuTOpHH,
BbIOMpass oONTUMaIbHYIO GOpMy TMPEACTAaBICHUS U
BU3YaJIN3aluy;

— OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
nH(pOpMaIUY, €€ COOTBETCTBUE MPABOBBIM M MOPAIBHO-

OCNTKOB MpPW HArpeBaHWU, IIBETHHIC pEAKIMH OEIKOB;
MPOBOANTh PEAKIMH HOHHOTO OOMEHa, OMPEIENATh CpPeny
BOJHBIX PAacTBOPOB, KaUueCTBEHHBIC pEaKIMH Ha Cylb(dar-,
KapOOHaT- U XJIOPHUA-aHUOHBI, HA KAaTHOH aMMOHUS; pellaTh
AKCIIEpUMEHTANIbHBIE 3a7aur 1o TemaMm "Mertamsl" u
"Hemeramnael") B COOTBETCTBHM C TIpaBUJIAMU TEXHHUKHU
Oe3omacHOCTH TMPU  OOpalmIeHWH C  BEIIeCTBAMHU U
71a00paTOPHBIM 000PYIOBaHHEM; MPEACTABIATh PE3yIbTaThI
XUMHYECKOTO 3KCIepUMEHTa B (hopMe 3alucCH ypaBHEHHA
COOTBETCTBYIOIIUX pPeakiuil U (HopMyIHpOBaTh BHIBOJLI Ha
OCHOBE ATHUX PE3YJIbTaTOB;

STUYECKUM HOPMAM; IIP6 09. copMupoBaHHOCTH YMEHHUS aHATU3UPOBATH
— BIJIAJEThH HaBBIKAMHU pacro3HaBaHUs u 3aIUTHI XUMHUYCCKYTO I/IH(l)OpMaIII/IIO, oJIiy4yacMyr0 M3 PpPa3HbIX
UH(pOPMAIHH, MH(OPMALHOHHOM 6esonacuocTy | ACTOYHMKOB — (CPEICTB  MacCOBOH  MH(OpMAalUH, CETh
JINYHOCTH. WuTepHer u npyrue).
OK 04. DdpdextnBHO | JIMUHOCTHBIE Pe3YabTATHI J0JKHBI OTPAKATH B YACTH: JAucuumuimHapHble  (IpeAMeTHbIE)  pe3yabTaTbl H

B3aUMOJCHCTBOBATh U
paboTath B
KOJUIEKTUBE U
KOMaHjIie

rPakKIAHCKOI0 BOCIIMTAHMSA:
— TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTb B
MHTEPECaX IPaXKAaHCKOr0 OOLIECTBA;

— YMeHI/Ie BSaHMOHeﬁCTBOBaTB C COMaJIbHBIMH
WHCTUTYTaMH B COOTBETCTBUU C UX QYHKIUSAMH H
Ha3HaAUYCHHUEM.

MertanpeaMeTHbie pe3yabTaThl J0JKHbI OTPAXKATH:

OBiageHue YHHMBEpPCAJIbHBIMH KOMMYHUKATHBHBIMHU

JeHCTBUSIMU:

0) coBMecTHas 1eITeJIbHOCTD.
— IOHHUMATh U UCIIOJBb30BATh NPECUMYIICCTBA KOMaHI[HOI\/'I u
WHIUBUAYATHHON PabOTHI;

— IPUHUMATh Lenu COBMECTHOM NEeATEIbHOCTH,
OpraHW30BBIBATh W KOOPJWHHUPOBATH ACHCTBUSA IO €€
JOCTHKEHHUIO: COCTAaBJIATh IJ1aH JIEUCTBU,

pacmpeienaTb PoOdd C YYEeTOM MHEHHH YYaCTHHKOB
00CYKJaTh pPe3yIbTaThl COBMECTHOM paboThI;

JAOJIKHBI OTPAKATH:
ITP6 08. cdopmupoBaHHOCT, YMEHHI IUIAHUPOBATH H
BBIMIOJHATh XUMHUYECKUH DKCHEPUMEHT (IpeBpalleHus
OpPraHMYEeCKUX BEIIECTB NPU HArpeBaHHUM, TOJyUYECHHE
ATHJIEHA U U3YYE€HHUE €ro CBOMCTB, Kaue€CTBEHHBIE PEAKIINU
Ha aJbJEeTrU/ibl, Kpaxmall, YKCYCHYIO KUCJOTY; J€HaTypalus
OCNKOB TMpH HArpeBaHUM, I[BETHHIE pEAKINU OEJIKOB;
IPOBOJUTHh PEAKLUU HOHHOTO OOMEHa, ONpEeNeNsTh Cpery
BOJHBIX PAacTBOPOB, KaueCTBEHHBIE peaklMM Ha CyJib(dar-,
KapOOHaT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHHUS; peliaTh
OKCIIEpUMEHTANIbHBIE 3a7aur 1Mo TemaMm "Mertamisl"
"Hemeramnsl") B COOTBETCTBUM C TPAaBWJIAMU TEXHUKU
O0e3omacHOCTH TIp  OOpamieHWHd C  BEIIECTBAMU U
71a00opaTOpHBIM 000pYIOBaHUEM; MPEJICTABIISATE PE3YIbTAThI
XUMHUUYECKOI0 JIKCIEpUMEHTa B (popMme 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX PeaKIuii U (HOpMyIHpOBaTh BHIBOIBI HA
OCHOBE ATHX PE3yJIbTaTOB.




— KOOPJAMHHMPOBAaTH M BBINOJHATH PabOTy B YCIOBHUAX
pETbHOTO, BHUPTYyaJLHOTO HW  KOMOHHHPOBAHHOTO
B3aHMOJCHCTBUS;

— OCYIIECTBJISATH MO3UTHBHOE CTPATETHYCCKOE TOBEIACHHUE
B Pa3UYHBIX CHUTYaIUsX, MPOSIBISTH TBOPYECTBO U
BOOOpakeHre, ObITh MHUITMATHBHBIM.

Osaanenue YHHBepPCAJbHBIMU

JelCTBUSIMH

r) IpUHATHE ce0sl U APYTUX JIOAei:

— TPUHAMATh MOTHBBI U apTyMEHTHI APYTUX JIIOJCUH MPHU
aHaJIM3¢e PE3yJIbTaTOB JICATCILHOCTH;

— TIIpU3HaBaTh CBOE MPaBO W MpaBO JPYTrUX JIOJACH Ha
OIUOKHU;

— pa3BHBaTh CIOCOOHOCTh IOHUMATh MHUP C TO3HUIUH
JPYTOro 4ejoBeKa.

peryJsiTHBHbIMH

OK 07.
CopeiicTBOBaThH
COXpaHEHUIO
OKpYXKarolleu cpebl,
pecypcocOepexeHuto,
NPUMEHSTH 3HaHUA 00
M3MEHEHUU KJIMMarTa,
MPUHIUIIBI
OEpEKITUBOTO
IIPOU3BO/JICTBA,

3¢ dexTHuBHO
JICUCTBOBATH B
Ype3BBIYANHBIX
CUTYyalusx

JIn4HOCTHBIE Pe3yJIbTAThI 10JIKHBI OTPAKATH B YACTH:

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

—  c(hopMUPOBAaHHOCTH HKOJIOTMUYECKOM KYJbTYpBI,
IIOHMMAaHUE  BIUSHUA  COLMAIBHO-2KOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MPUPOAHOM W COLHAIBHOMN
Cpensl, OCO3HaHHE r7100a1bHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

— IUIAHUPOBAaHHME U  OCYUIECTBIICHUE
OKpyXarollled Ccpele Ha OCHOBE
YCTOWYMBOTO pa3BUTHS YEIOBEUECTBA;

— QAKTMBHOE HENpUATUE JEUCTBHUW, IPHUHOCALIUX BpEX
OKpYKarolleu cpere;

NEeUCTBUIL B
3HaHUA IeneH

— yMeHue IIPOTHO3UPOBATH HeOJIaronpusTHbIE
OKOJIOTUYECKHE  IOCHEACTBUS  NPEANPUHAMAEMBIX
JENCTBUMN, IPEAOTBPALLATD UX;

— PpacIIMpeHHE OIbITa JEATEIBbHOCTH HKOJIOTHYECKOMU
HaIlpaBJIECHHOCTH.

MeTtanpeaMeTHble pe3yJIbTAThI JOJKHbI OTPAKATH:

JAucuumuimHapHble  (IpeaAMeTHbIE)  pe3yabTaTbl H
JAOJIKHBI OTPAXKATh:
IIP6 01. chopmMupoBaHHOCTH  NPEACTABICHHHA: O

XUMHYECKON COCTABISIOIIECH €CTECTBEHHOHAYYHON KApTHUHBI
MHpa, pOJM XHMHM B IIO3HAHUU SBIECHUU IPUPOIBI, B
(GOpMHUPOBAHUM MBILIUIEHUS M KYJIbTYpPbl JINYHOCTH, €€

(GYHKIIMOHATBPHOW  TPaMOTHOCTH,  HEOOXOAWMOW  AJis
pelieHuss  MPaKTHUYeCKUX  3aJad U IKOJOTHYECKHU
00OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3J0pPOBbI0 H

MIPUPOAHON Cpene;

IIP6 10. chopmMupoBaHHOCTH YMEHHI COOMIOATH TIPaBUIIA
HKOJIOTUYECKU I1eJIECOO0Pa3HOT0 IOBEIEHUsI B OBITY H
TPYJOBOW JNI€ATENbHOCTH B IE€JIIX COXPAHEHHUSI CBOETO
3I0pOBbsl M OKPY’KAIOLIEH NPUPOAHON CpEIbl; YUUTHIBAThH
OMACHOCTh  BO3JCHCTBUS  HA  JKMBBIE  OpraHU3MBbI
ONpEICIEHHBIX BEUIECTB, IIOHUMAs CMBICI IIOKa3aTels
MPEAEIBHON JOIMYCTUMOM KOHLIEHTPALUH.
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OBanagenne YHHUBepCaJbHbIMHU y4eOHBIMU

NO03HABATEJbHBIMH JeHCTBUSIMU:

B) padoTta ¢ nngopMmanmeii:

— HCIOJIb30BaTh CpeacTBa UH(POPMALIMOHHBIX U
KOMMYHHUKAI[UOHHBIX ~ TEXHOJOTMH B  pELIeHUHU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3allMOHHBIX
3ajjad ¢ COOJIOZEHHEM TpeOOBaHUM IPrOHOMMKH,

TEXHUKNA OE30MaCHOCTH, TUTHEHBI, PEeCcypcocOepekeHms,
MPABOBBIX M ATHYECKHUX HOPM, HOPM HH(POPMAITMOHHON
0€30I1aCHOCTH.

IIK 1.1.
JlokymeHTupOoBaTh
UH(POKOMMYHUKAIIOH
HBIX CHCTEM U UX
COCTaBJIAIOLIUX B
npolecce Halalku U
HKCIUTyaTaluH

JIM4HOCTHBIE pe3yJbTaThl JIOJDKHBI OTpa)xaTb B YacTH:
TPYJIOBOT'O BOCTIUTAHHUS:

- TOTOBHOCTh K TPYyHIy, OCO3HAHHE IIEHHOCTH MacCTEpCTBa,
TPYIOJIO0HE;

- TOTOBHOCTh K aKTHBHOW JEATEIHHOCTH TEXHOJOTHYECKOU
u COLMATHbHON HaIPaBJICHHOCTH, CIIOCOOHOCTH
WHUIUNPOBATH, IUTAHUPOBATH
¥ CAMOCTOSITEIILHO BBITIONHATE TAKYO JICATCIHbHOCTh;

- HUHTEpec K pa3iauuHbiM cdepam mpodeccruoHaIbHON
JESTSIILHOCTH.

MeTtanpeameTHbIE pe3yiabTaThl TOJKHBI OTPaXaTh:
OBnajieHre YHUBEPCATBHBIMU YUYCOHBIMU ITO3HABATEITLHBIMA
JIEUCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENIbHO (OPMYITUPOBATH U aKTyaJIU3UPOBATH
po0JieMy, pacCMaTPUBAaTh €€ BCECTOPOHHE;
- yCTaHaBIMBATh CYIIECTBEHHBIN
WIA  OCHOBaHWS U1 CpPaBHCHWS,
1 0000IIEeHMS;

- ONpEIENATh LETN JNeATSIBHOCTH, 3a/1aBaTh MapamMeTphl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIABIATH 3aKOHOMEPHOCTH U
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCWUTb KOPPEKTUBbI B A€ATENIbHOCTb, OLLEHWNBATb COOTBETCTBUE

MPU3HAK
KJIaccupuKamuu

IMPOTUBOPECUUA B

I[MP6 9. CdopmupoBaHHOCTH  YMEHUH  KPUTHYECKH
OIICHUBATH WH(OPMALIHIO XHUMHKO-OMOJIOTHIECKOTO
COJICpKaHUs, BKJIFOYAIONIYIO TICEBJIOHAYYHbIC 3HAHUS W3
Pa3IMYHBIX HCTOYHUKOB (CPEICTBA MAacCOBOM MH(pOpMAIIHH,
HAYYHO-TIONYJISIPHBIC ~ MaTepUalibl);  MHTEPIPETUPOBATH
OTHYECKHE  aCHeKThl  COBPEMEHHBIX  HCCIEOBAaHUI
B OWOJIOTHH, MEIUIIMHE, OMOTEXHOJOTHH, PacCMaTpHBATh
r700AbHBIE JKOJIOTMYECKHE TPOOIEMbl COBPEMEHHOCTH,

¢dbopmHupoBaTh
110 OTHOIIIEHHUIO K HUM COOCTBEHHYIO MTO3HIIUIO.
I[TP6 10. CdopMupoBaHHOCTH  yMEHHUH  CO3]aBaTh

COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIIEHUSI HA OCHOBE
XUMHKO-OMONIOTHYECKOW  MHGPOpPMAIUM U3 HECKOIbKUX
WCTOYHHKOB, TPaMOTHO  HCIOJb30BAaTh  TOHSTHUWHBIN
anmapat OMOJIOTHH
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pesynbTaToB  LENAM,  OLEeHMBaTb  PUCKM  NOCAeACTBMI
[eATeNbHOCTY;

0) 6a30BBIC UCCIIEAOBATEIIBCKUE NCHCTBHUS:

- BJIAJETh HaBBIKAMU y4e0HO-HCCIIeIOBATEIbCKON
U TIPOCKTHOM JCATCIILHOCTH, HABBIKAMHU pa3peIICHUS
npo0Jem;

- BBISBIISTE MPHYUHHO-CJICICTBEHHBIC CBSI3H
W aKTyaqu3upoBaTh  3a7ady, BBJIBUTAaTh  TUIIOTE3Yy
€¢ peIICHUs, HAaXOIWTh apryMEHTBhI I J0Ka3aTelbCTBa
CBOMX YTBEp)KJICHUH, 3a/JaBaTh MapaMeTpbl M KPUTCPHUH
peILICHUS;

- aHaJIM3WPOBATh IOJYYCHHBIE B XOJC PCEHICHHUS 3aadu
pe3yJIbTaThl, KPUTHYECKU OIICHUBATh WX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;
pa3pabaThiBaTh IUIAH PEHICHUS POOJIEMBI C YYETOM aHAIH3a
UMEIONTNXCS MAaTePUATbHBIX M HEMaTEPHATBHBIX PECYpPCOB;
--  yMeTh TICPEHOCUTh 3HAaHWS B  I03HABATEIbHYIO
Y IIPAKTHYECKYIO 00J1aCTH KU3HEACITSIbHOCTH
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2. CTPYKTYPA U COJAEPXAHUE OBIIEOBPA3OBATEJILHOM
JANCHUITIVIMHBI «XXUMMWS»

2.1. O0bemM AUCHUIIMHBI U BUbI Y4e0HOH padoThI

Bua yueOHoii padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 130
Copaepxxanue yueOHOro MmarepuaJia 110

BT. 4.

TEOPETHYCCKUE 3aHIATHS 34
MIPaKTUYECKHE 3aHATHS 50
nabopaTOPHBIE 3aHATHS 18
KOHTPOJIbHBIE pabOTHI 8

IIpodeccnoHaIbLHO OpMEHTHPOBAHHOE cojep:KaHHe (COooepIKaHue

3 48
NMPHUKJIATHOT0 MOIYJIA)
BT. U..
TEOPETUYECKUE 3aHATHS 14
MPaKTUYECKHUE 3aHATUS 22
71a00paTOPHBIE 3aHATHS 12
Ipomexxyrounass arrecrammusi (2 cemecTp-ok3ameH; | cemectp — 18/

KOHTpOJbHas paboTa)*
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2.2. TemaTuyecKMi MJIAH M COAEPKAHUE U CIUTIIHHBI

HaumeHoBaHue Conep:xanne y4e0HOro MaTepua/a (0CHOBHOE M NPodeccHoHaIbHO opueHTHPoBanHoe)®, | O0bém | @opMupyeMbIe
pa3iesioB M TeM JIadopaTOpHbIe U MPAKTHYeCKHEe 3aHATHS, IPUKJIAAHONH MO1YJ/Ib 4acoB | KOMIIETEHIHH
1 2 3 4
Conep:xaHue y4eOHOro MaTepuaJia 112
Pa3nea 1. Teopernueckue 0CHOBbI XMMHMHU 20
Tema 1.1. Conep:kaHue y4eOHOIr0 MaTepuaa 2 OK 01
OCHOBHBIE XMMUYECKHE | XUMUYECKUH  DJIEMEHT. ATOM. SAapo aroma, wu30TOMBI. DIEKTPOHHas  000JIOYKA.
NOHATHUA W 3aKOHBI, | DHEPreTUYeCKUe YPOBHH, MOJYPOBHH. ATOMHBIC OpOHUTaNH, S-, P-, 0- 31eMeHThl. OCOOCHHOCTH 1
CTPOCHHUC aTOMOB |pacmpe/eieHUs AICKTPOHOB MO OPOHMTANIIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB.
XUMHAYCCKUX OnexkrpoHHast KOH(UTypanus aToMoB. OCHOBHBIE XUMHUYECKUE 3aKOHBI
SJIEMCHTOB IIpakTHYecKHe 3aHATHSA
[Ipaktnueckas pabora Nel. «OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI B XMMHUU M PacyUeThl IO
YPaBHEHUSIM XUMHUYECKUX PEAKIIHID.
OTtHocuTeNnbHBIE aTOMHAs U MOJEKyJspHas macchl. MomnsipHas macca. KonmndecTBo BemecTna. 1
MaccoBast nons BemiecTtBa. 3akoH ABoraapo. MomsipHblid 00beM Ta30B. OTHOCHUTEIbHAS
IUIOTHOCTH ra30B. PacueTsl 10 ypaBHEHMSIM XMMUYECKUX PEAKIUI C HCIIOJIB30BAHUEM MacCOBOM
JIOJIA BEIIECTBA, 00beMa (HOpMaJIbHBIC YCJIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Copepxxanue yuyeOHOro MmarepuaJia 2 OK 01
Iepnoauueckuii 3akoH | [IpakTHYeckue 3aHATHS OK 02
1 Ilepronuyeckas |[paxruueckas paGora Ne2. «3yueHne MepHOIMYECKHX 3aKOHOMEPHOCTEH M X B3aHMOCBSI3H 7K 11
CHCTEMA  XUMHHCCKUX |co cTpOCHHUEM aTOMOBY.
onementos M. M. |Tlepuonmueckas cucrema xumuueckux snementos .M. Menneneena. CBsi3b MePHOTUYECKOTO
Menzeneesa, ux CB’BI: 3akoHa u [lepnoInveckoil CHCTEeMbl XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOM TEOPHUEH CTPOCHHS 2
¢ _ COBPCMCHHOHM atomoB. 3aKOHOMEPHOCTH HM3MEHEHHMs CBOMCTB XMMHMHYECKHX 3JIEMEHTOB, 00pasyeMbIX HMMH
Teopuei CTPOCHWA | pocThIX M CIOXKHBIX BEILIECTB MO TpyMiiaM U neprojaam Ilepuoauyueckoil cucTeMbl. 3HAUCHUE
aroMoB HEePHOJIUUECKOr0 3aKOHAa M CHCTEMbI XMMUYeckux snemeHToB J[.M. MenaeneeBa B pa3BUTUH
HayKH.
YcTaHOBJIEHHE CBSI3U MEX]Yy CTPOCHHEM aTOMOB XMMHYECKUX 3JEMEHTOB U NEePUOAUYECKUM
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U3MEHEHUEM CBOMCTB XHMHMYECKMX OJJIEMEHTOB M HMX COCIUHEHHM B COOTBETCTBHM C
I0JIOKEHUEM [Tepnognueckon CUCTEMBI. Pemenue IIPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUi Ha XapaKTepU3alUI0 XUMHUYECKUX 3JIEMEHTOB «Meramnnueckue /
HEMETAJJINYECKUE CBOMCTBA XMMHMYECKHMX DJIEMEHTOB B COOTBETCTBHUU C HUX DIIEKTPOHHBIM
CTPOCHHEM M IIOJIOKEHHUEM B IEPUOJMYECKONM CHUCTEME XUMHUYEeCKUX dnemeHToB JI.M.
Meunneneesay»

Tema 1.3. Copaepxxanue yuyeOHOro MmarepuaJia OK 01
Crpoenune BemiecTBa u Crpoenue BemiecTBa. XHUMHYECKass CBsi3b. Buabl XuMU4eckodl CBs3U (KOBaJeHTHas
NpUpoJia XMMHYECKOH | yeronspHas M HOJSAPHAS, HOHHAS, METauIHdeckas). MexaHn3Mbl 06pa3oBaHUs KOBAICHTHON
cBsi3.  MHOroo0pasme | xyvuueckoii cBsi3u (OOMEHHBIH 1 JOHOPHO-AKLENTOPHBIT). BogopoaHas cBs3b. BaneHTHOCTS.
BCIIECTB DJIeKTpOOTpULIATENbHOCTh. CTeneHb OKHcIeHUs. IOHbI: KATHOHBI U aHUOHBI
IIpakTHYecKue 3aHATHS
[TpakTueckas pabota Ne3. «CtpoeHue BeliecTBa U MpUpoia XUMUYECKOM CBSI3UY.
JlemoHcTpanust Mojenell KpUCTAJUIMYECKUX PEIIETOK: MOHHOM (XJIOpHUJ HaTpusi), aTOMHOMN
(rpadut u anmaz), MOJNEKYISIPHON (YTIEKUCIBIN ra3, HOJ), METAIUIMUECKON (HaTpuii, MarHuw,
Menp). Perienne nmpakTHUecKuX 3aJaHui Ha COCTaBJICHUE 3JICKTPOHHO-TpauIecKux Gopmy
3J1IeMEeHTOB 1—4 nepnoaoB
Tema 1.4. Coaep:xxaHue y4eOHOIro MaTepHuaJia OK 01
Knaccugukanus, Knaccudukanus Heopranuyeckux BemiecTB. HoMeHK/aTypa HEOpPraHWYeCKUX BEIIECTB OK 02
u HOMEHKJIATypa | (OKCUABI, TUIPOKCHUbI, KHCIOTBI, coyii). BemecTBa MOJEKYISIPHOTO M HEMOJEKYJISPHOTO
HEOPraHUYECKUX CTpoeHHs. ArperatHble COCTOSHUS BellecTBa. Kpucramnueckue u amMopgHBbIE BEIIECTBA.
BEIIECTB 3aKOH TIOCTOSIHCTBA COCTaBa BeUIECTBA. T[HIBI KPUCTANIMYECKUX PELIETOK (aroMHas,

MOJIEKYJISIpHasi, HWOHHAas, MeTaJUIMuecKas). 3aBHUCHUMOCTh CBOMCTBAa BELIECTB OT THIIA
KPUCTAJUIMYECKOU pEeLIETKU

HpaKTuqecm[e 3aHATHSA

[TpakTnyeckas pabora Ne4. «HomeHkI1aTypa HEOPraHUYECKUX BEIIECTBY.

Pemenne mnpakTudyeckux 3aJaHUN MO KiIacCU(PHUKAUM, HOMEHKJIAType U XUMHUYECKUM
dopMynaM HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIAcCOB (YrapHbIi Ta3, yIJeKHCIbIA Tas,
aMMHUak, raieHasl U3BecTb, HeraleHas U3BeCTh, MUThEBAs COJIa U APYTUX): HA3BaHUS BELIECTB
no MmexayHapogHoit (MIOITAK) unu TpuBHaibHOW HOMEHKIIATYpe M COCTaBJieHHE (HOPMYJIbI
XUMHYECKHX BEILECTB, OINpe/eseHre MpHHAIeKHOCTH K Kiaccy. [louck mHdopmanuu 1o
Ha3BaHUAM, MJEHTU(]UKAaTOpaMm, CTPYKTYpHBIM  (QopMmynaM. AHaJIW3  XUMHYECKOM
uH(pOopMaly, MOTy4yaeMOl U3 Pa3sHbIX HUCTOYHHUKOB (CPEICTB MAaccoOBOM HH(pOpMAIUH, CETh
WuTepHer u fpyrue)
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Tema 1.5.
Tunel
peaxkuuii

XUMHUYCCKHX

Coaep:xxanue yueOHOIro MaTepuaJia

Xumunyeckas peakuus. Kiaccubukanus v TUIBI XMMHYECKUX PEAKIMi B HEOpPraHMYEeCKOW U
OpPraHMYECKON XMMMH. 3aKOHBl COXPAaHEHHUS MAacChl BELIECTBA, COXPAHEHHUS WM IPEBPAILCHUS
SHEPTMM NpPU XUMHUYECKHX peakuusax. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLNU
(YpaBHEHMSI OKUCIIEHUSI-BOCCTAHOBIICHUS, CTENIEHb OKUCIIEHMSI, OKUCIIUTENb U BOCCTAHOBUTEID,
MIPOLIECCHl OKUCIIEHUS U BOCCTAHOBJICHUS, BA)KHEUILINE OKHUCIUTEIN U BOCCTAHOBUTENH, METOL
AJIEKTPOHHOTO ©OanaHca, 3JIEKTPOJIM3 PACTBOPOB W pACIIaBOB BEIIECTB, OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE  pEakUMM B  NPUPOAE,  NPOU3BOACTBEHHBIX  IMpoLeccax U
KHU3HEIESITEIbHOCTH OPraHU3MOB)

JlaGopaTopHble 3aHATHS

JIaGoparopHas pab6ota Nel «TuUIbl XUMUYECKUX PEAKIIUI».

HccnenoBanue TUHOB (O COCTaBY M KOJMYECTBY HMCXOJHBIX M OOpa3yrOIIMXCS BEILIECTB) U
IIPU3HAKOB XUMUYecKkuX peakuuil. CocTaBlleHME ypaBHEHMM pPEaKUUil  COCIMHEHUS,
pasjokeHus, 3aMelleHus, oOMeHa, B T.4. PEaKIUil TOpeHus, OKHUCIIEHUS-BOCCTAHOBJICHHUS.
CocraBieHHe W ypaBHUBAaHME OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUH  METOJ0M
JIEKTPOHHOro OaynaHca. PacueTHble 3a7ayM Ha HAXOXKIACHUE OTHOCHUTEIBHOH MOJEKYJISPHOH
Macchl, ONpeIeTIeHUE MaCCOBOM JI0JIM XUMHUYECKUX IEMEHTOB B CJIOKHOM BEIIECTBE

OK 01
OK 02

Tema 1.6.
CkopocTh
peaKInii.
paBHOBecHE

XUMHUYECKUX
XUMHYECKOE

Conep:xxanue yueOHOIro MaTepuaJia

CKOpOCTh peakIiH, €€ 3aBUCUMOCTh OT PA3IUYHBIX (PAKTOPOB: MPHUPOABI PEATHPYIOMIUX
BEII[ECTB, KOHIIEHTPAIIMU PEarupyromux BeIIEeCTB, TEMIEPATYpPhl U IJIOMIATN PEAKIIMOHHON
noBepxHOCTU. TemnoBble IPGEKTHl XUMUYECKHX pPEaKIUil: 2K30- M SHIOTEPMHUYECKUE
peakiuu. OOpaTuMble peaknuu. XUMHUYecKoe paBHOBecue. DaxkTopbl, BIMSIONIME HaA
COCTOSTHUE XMMHMUYECKOTO paBHOBeCHs (KOHIIEHTPALMS PEareHTOB WU MPOIAYKTOB pPEaKIIHU,
nasienue, remneparypa). [lpunmun Jle [larense

IIpakTH4eckne 3aHATHA

[Tpaktuyeckas pabGora NeS. «BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMHYECKOM
peaKIm».

Pemienne mnpakTHKO-OPHEHTUPOBAHHBIX 33JaHUN Ha aHaiu3 (PAKTOpOB, BIMAIONIUX Ha
M3MEHEHHE CKOPOCTH XUMUYECKOW peakiuu. 3aBUCUMOCTh CKOPOCTH XUMUYECKON peaKkIui OT
NPUCYTCTBUS KaTajlln3aTopa Ha IMpUMEpPE paslIoKEHUs MEpOKCHUIa BOAOPOJA C IOMOIIbIO
JUOKCH/IAa MapraHiia M KaTajias3bl. PelleHne NpaKTHUKO-OPUEHTUPOBAHHBIX 3aJlaHUNl Ha
npuMeHenne npuniuna Jle-lllatense a1 HAXOXKAECHUS HANpaBJICHUS CMEIICHUS PABHOBECHS
XUMHYECKOM peakluud U aHaiu3 (aKTOpOB, BIUSIONIMX HA CMEIIEHHE XUMHYECKOIro

OK 01
OK 02
IIK 1.1
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paBHOBeECHUS

JlabopaTopHble 3aHATHS

JlaGopaTopHas pabora No2 «M3yueHue 3aBHCHMOCTH CKOPOCTH XMMHYECKOM PEAKIUU OT
KOHIICHTPAIlUU Pearupyrouux BEIeCTB U TEMIIEPATYPhD».

JlaGopaTopHas paboTa Ha BEIOOP:

1. JlaGoparopuas pabora Ne2.1 «OmpeneneHue 3aBHCUMOCTH CKOPOCTH PEAKIUUA OT
KOHIEHTPALlUU pearupyromux BemecTsy». MccaenoBanue 3aBUCUMOCTHA CKOPOCTH PEAKIUU OT
KoHI[eHTpauu. OnpeaeneHne KOHCTAHThI CKOPOCTH PEaKINU IPpaUIeCKUM METOIOM.

2. JlabopatopHas pabora Ne2.2 «OmpenerneHHe 3aBUCUMOCTH CKOPOCTH PEAKIUU OT
TeMriepatypb». MccneqoBanue 3aBUCUMOCTH CKOPOCTH PEaKIMU OT TeMmriiepaTypbl. Pacuer
SHEPrUU aKTUBAIUH PEaKlUuu

Tema 1.7.
PactBopsl, TEOpHUs
ANEKTPOIUTUYECKON

IIUCCOLAALMN U MOHHBIN
obMeH

Conep:xxanue yueOHOIro MaTepuaJia

PactBopbl. Buabsl pacTBOpPOB MO COAEpP’KAHUIO PACTBOPEHHOIO BellecTBa. PacTBOpUMOCTSH.
[lonsitue o mucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMAHBIE PacTBOpHL. MaccoBas 10st
BemiectBa B pactBope. llonatue o BomopoaHom mokaszarene (pH)  pactBopa.
OnektponuTrueckas aucconuaius. CWIbHbIE U CJIA0BIE DJIEKTPOIHUTHI, HEIJIEKTPOJIUTHI.
Peakunu nonHoro oomMeHa

JlaGopaTopHble 3aHATHUS

JlabopaTtopHnas padota Ne3 «IIpuroroBneHnue pacTBOpPOBY.

[IpuroToBneHue pacTBOPOB 3aJaHHOW MacCOBOM J0Jeil pacCTBOPEHHOIO BEIIECTBA, IPOBEICHUE
peaknmii WOHHOTO OOMEHa, ONpeAeNieHHe Cpeabl pPAacTBOPOB BEHIECTB C IOMOIIBIO
YHHUBEpPCATbHOTO WHAMKATOpa (KHUclas, HeWTpalbHas, IIelIOo4Has). 3aJaHus Ha COCTaBIICHUE
HMOHHBIX peakluui. Pemenne npakTUKO-OpHUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUM Ha pacTBOPHI,
MCIOJIb3YeMbI€ B OBITOBOM U MPOU3BOJCTBEHHON JESITEILHOCTH YEIOBEKa

JlabopaTtopHas padota Ned «Peakiuu ruaponmnsay.

HccnenoBanue cpeibl pacTBOPOB COJiei, 00pa30BaHHBIX CHIIBHBIMHU U CIa0bIMH MPOTOJIUTAMH,
M UX PEeaKIuii ¢ pacTBOpaMH MEIOYH U KapOoHaTa HaTpusi. CocTaBlIeHUE PEaKIuil THIPOIH3a
coJieit

JlabopaTtopHas padota Ne5 «MccnenoBanue AUCTIEPCHBIX CHCTEMY.

Crpoenue u (GakTOpbl YCTOHUYMBOCTH AMCIEPCHBIX cucTeM. CTpoeHune murembl. PaccenBanue
CBeTa MpHU MPOXOXKIECHUU CBETOBOIO MyyKa Yepe3 ONTHYECKH HEOJAHOPOAHYIO cpeny (3ddexTa
Tunpans). IlpuroroBneHre W H3Y4YEHHE CBOMCTB JHCIEPCHBIX CHUCTEM pa3HBIX BUJIOB:
CYCHEH3HUH, SMYJIbCHH, KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTUHHBIX M KOJIIOMIHBIX

OK 01
OK 02
OK 04
OK 07
IIK 1.1
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PacTBOPOB, BBIABJICHHUEC OCHOBHBIX paSHI/I‘II/Iﬁ MCXKAYy HUMHU

KonTpoasHnas padora 1

CrtpoeHue BeniecTBa U XMMUYECKUE peakiuu (1o pasaeny 1)

Paznen 2. Heopranuueckasi xummusi

14

Tema 2.1.
DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIIECTB

Conep:kaHue y4eOHOI0 MaTepuaa

Meramnbl. Tlonoxxkenne wmetasoB B llepuonuueckoit cucteMe XMMHYECKHUX SJIEMEHTOB.
OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX O0O0JIOYEK aToMOB MeTauioB. OOmmue ¢uznueckue
cBoiictBa MeTa/uioB. CrulaBbl METALIOB. DJIEKTPOXUMHUYECKUN Psijl HANPSHKEHUN METaJlIoB.
XHUMHYECKUE CBOMCTBA BAXKHEHIITUX METAJUIOB (HATPUH, KaIHi, KaJbIMI, MarHui, aJITlOMUHUH,
IIMHK, XpOM, JKeJIe30, MeAb) W WX coeauHeHud. OOmme CcrocoObl TOTYYeHHUS METaJUIOB.
[IpuMeHeHne MeTaIOB B OBITY M TEXHUKE

Hemeramnsl. [lonoxxenue nemetaymioB B llepuogmdeckoil cucteMe XUMHUYECKHUX 3JIEMEHTOB
JI.1A. MenneneeBa u OCOOCHHOCTH CTpOCHHUs aTroMoB. Du3nMyeckue CBONCTBA HEMETAIIOB.
Annotponus HEMeTaIoB (Ha MpUMepe KUCIopoaa, cepbl, ¢pochopa u yraepona). XUMUIECKHE
CBOHCTBAa M NPUMEHEHHWE BAXKHCHIIMX HEMETAIOB (TaJIOr€HOB, cepbl, aszora, Qocdopa,
yriiepoja M KpPEeMHHs)) M HUX COCAMHEHUH (OKCHIOB, KHCIOPOJCOJIEPKAIIUX KHUCIOT,
BOJIOPOAHBIX COeTMHECHHMH ). [I[puMeHeHre BAKHEHIIINX HEMETAIIOB U UX COSMHEHUN

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCUICCTB (OKCI/II[OB, THAPOKCHUIOB,
KHUCJIOT, cojiel u I[p) I'eneTnyeckas CBS3b HCOPTraHUYCCKUX BCHICCTB, MNPUHAMJICKAIINUX K
Pa3IMYHBIM KJIaCCaM. 3aKOHOM€pHOCTI/I B M3MCHCHHH CBOICTB IMPOCTBIX BCUICCTB, BOAJOPOJIHBIX
COG,[[I/IHGHPlﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

HpaKTuqecm[e 3aHATHSA

[IpakTuueckas padora Ne6. « DU3NKO-XHUMUYECKUE CBOWCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBiieHHE YypaBHEHUN XHUMUYECKHUX PEAKIUH C yd4acTUEM TPOCTBIX U  CIOXKHBIX
HEOPraHWYECKUX BEIIECTB. METAUIOB M HEMETAUIOB; OKCHIOB METaUIOB, HEMETAJLUIOB U
aM(OTEPHBIX HJIEMEHTOB; HEOPraHMUECKUX KHCIOT, OCHOBAHUN M aM(OTEPHBIX THIPOKCHUJIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOINX UX CBOKWCTBA.

Pacuérsl Macchl BelecTBa WM 00bEMa ra3oB MO0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce MWIIN
00BEMY OJHOTO M3 YYacTBYIOLIUX B PEaKIMM BELIECTB, pacy€Thl Macchl (00bEMA, KOIMYECTBA
BEIIECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO M3 BELIECTB MMEET MpHUMecH. Pemienne npakTuko-
OPHEHTUPOBAHHBIX 33aJaHUH Ha CBOICTBA, COCTaB, MOJyYeHHE M O€30IIaCHOE HCIOJIb30BAHUE
BOXHEUIIMX HEOPraHWYECKHUX BEIIECTB B OBITY U MPO(ecCHOHAIBHON AeITEeNbHOCTH YeJI0BeKa

JlabopaTopHble 3aHATUSA

JlaboparopHasi pabota Ne6 «CBoiicTBa METaNIOB M HEMETAJLIOBY.

OK 01
OK 02
OK 04
IIK1.1
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HccnenoBanne (U3MUECKUX W XUMHUYECKMX CBOWCTB METAUIOB M HEMETAUIOB. PemieHue
AKCIEPUMEHTAIBHBIX 3a/a4 M0 CBOMCTBAM XMMHYECKHM CBOMCTBAM METAUIOB U HEMETAJIOB,
10 PAaCIIO3HABAHUIO U MOJYYEHUIO COCAMHEHUI METANIOB M HEMETAJIJIOB

Tema 2.2.
WNnentudukanus
HEOPraHHYECKUX
BEILIECTB

Conep:kaHue y4eOHOI0 MaTepuaa

HpaKaneCRne 3aHATHSA

[TpakTideckass pabora Ne7. «KadecTBEeHHbIE XUMHUYECKHE PEAKIUU, XapaKTepHBbIC s
oOHapy»eHHUsI HEOPraHUYECKUX BEUIECTB (KATUOHOB U aHUOHOB).

CocraBieHue ypaBHEHHI peakiuii oOHapy>keHus KaTHoHOB [-VI rpynm u aHMOHOB, B T.4. B
MOJIEKYJISIpHOIT M HOHHOM ¢opmax. Peakuuu oOHapy>KeHUS HEOPraHWYECKHUX BELIECTB B
peaJIbHBIX 00BEKTAX OKPYIKaIoLIEH cpebl

JlaGopaTopHble 3aHATHSA

JIaboparopHast pabota Ne7 «neHTr(rKams HEOPTAaHUYSCKUX BEIICCTBY.

Pemenne sxcnepruMeHTaNbHbIX 33a4 110 XUMUYECKUM CBOMCTBAM METAJNIOB U HEMETAJLIOB, 110
pacrno3HaBaHUIO W TOJIYYEHHUIO COEIMHEHUI METaJlyIoOB U HEMETaIoB (B3auMOJEHCTBHE
TMJIPOKCUIA AJIFOMUHMS C paCTBOPAMHU KHUCIIOT U 1ienoueil,). Maentudukanus HeopraHuyeckux
BeulecTB (kaTuoHOB [-VI rpynn wiM aHMOHOB) C KCIOJIB30BAHUEM HX (PU3MKO-XUMHUYECKHX
CBOICTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIUH.

JlaboparopHast paboTa Ha BEIOOD:

1. JlaGoparopHas pabora Ne 7.1 «AHanuTHyeckue peakuuu KaTHoHOB [-VI rpymm».
IIpoBeeHne KayecTBEHHBIX PEAKLMN, UCHOIb3YEMBIX I OOHAPYXEHHUsS KAaTHOHOB I rpymmsl
(xanust, HaTpus, Maruus, ammonust), Il rpynner Ha npumepe 6apus, III rpynnel — cBunma, IV
rpynnsl — amomuHus, V rpynnsl — okenesa (II u III), VI rpynmer — Hukens. Onwucanue
Ha0JII0/1aeMBIX SIBJIEHUM U COCTABJICHNE XUMUYECKUX PEaKIUil.

2. JlaboparopHas pabGota Ne 7.2 «AHamuUTHUYECKHE pEaKUUHW aHUOHOBY. IIpoBeneHue
KaueCTBEHHBIX PEAKIMH, UCIOJIb3yeMBbIX /Jisi OOHapyKeHHsi aHMOHOB: KapOonarta, (docdara,
cynabdara, cynbduga, HuTpaTa, xjopuna u Ap. Omnucanue HaOIIOAAaeMbIX SBICHUH U
COCTABJICHHE XMMHUUYECKNX PEaKLIUN

OK 01
OK 02
OK 04

Tema 2.3.
[IpousBoacTeo
HEOPraHUYECKUX
BEIIECTB. 3HaueHue
U TpUMEHEHHE B OBbITY
Y Ha NPOU3BOJICTBE

Conep:kaHue y4eOHOIr0o MaTepuaJia

OOue mpencTaBieHUs] O MPOMBIIUIEHHBIX CIOCO0aX MOMYyYEHHMsS XUMHUYECKUX BELeCcTB (Ha
IpUMepe MPOU3BOJCTBA aMMHaKa, CEpHOM KUCIOThI). UepHas M ILBETHAasT METaJUIyprusl.
[IpakTueckoe NPUMEHEHUE DJIEKTPOJIM3a Ul IOJYYEHUS IIEIOYHBIX, LIEJIOYHO3EMEIbHBIX
MeTaIoB U amoMuHuA. CTEKJI0 M CHJIMKaTHas HpPOMBILUIEHHOCTh. [IpoGiiemMa oTX0A0B U
0OOYHBIX MPOJIYKTOB

OK 01
OK 07
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HpaRTn'{ecmle 3aHATHUSA

[TpakTrueckas padota Ne8. «Heopranumdeckass XMMusi B COBPEMEHHOM MHUPEY.

PemreHne npakTUKO-OPUEHTUPOBAHHBIX 3aJIaHUM O POJIM HEOPraHUYECKOM XUMHUU B Pa3BUTUU
MEIMIMHBI, CO3/JlaHWM HOBBIX MaTepualioB (B  CTPOUTENIBCTBE U Jp. OTPaCisIX
IIPOMBIIIJIEHHOCTH ), HOBBIX HCTOYHHUKOB SHEPruM (albTEpHATHUBHBIE UCTOYHUKU 3HEPIUU) B
pelIeHrur po0JIeM IKOJIOTUYECKOM, SHEPreTHUECKON U MUILEBOM 0e301acHOCTH

KonTpoasnas pa6ora 2

CBoiicTBa HEOPraHUYECKUX BEIICCTB (110 paseny 2)

Pa3zgen 3. TeopeTuueckue 0CHOBBI OPraHUYeCKOH XUMUM

Tema 3.1.
Kiaccudukanms,
CTpOCHHUE

u HOMEHKJIaTypa
OpPraHUYeCKUX BEIICCTB

Coaep:xanue yueOHOIro MaTepuaJia

[IpenmMer oprannueckoil XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B [TOJIyYEHUH HOBBIX
BELIECTB M MaTepuayioB. Teopus CTpoeHHs OpraHuyeckux coeauHeHuii A.M. byrtneposa, eé
OCHOBHBIE TOJNIOKEeHUSI. CTPyKTypHBIE (QOPMYJIBI OpraHMYECKHMX BeHIeCTB. | omoiorus,
n3oMepust. XMMHUYECKas CBA3b B OPraHUYECKUX COCIUHEHUAX: KPAaTHBIE CBA3H, G- U TM-CBA3H.
[IpencraBnenne o KiacCU(pHUKAIMM OPraHUYECKUX BemecTB. HoMeHkaTrypa OpraHMYecKHX
COeMHEHUI (cucTeMaTHuecKas) W TpPUBUAIbHBIE Ha3BaHUS BaXKHEHIIMX MpeJcTaBUTENEH
KJIACCOB OPraHM4YECKUX BELIECTB

HpaKTuquRue 3aHATHSA

ITpakTryeckas padora Ne9. «HomeHkaTypa OpraHi4ecKUX BEIECTBY.

Os3HakomiieHME € oOOpa3llaMd OpPraHMYECKMX BEIIECTB M MaTepHajlaMH Ha HMX OCHOBE,
MOJICIMPOBAaHUE  MOJIEKYJl ~ OpPraHMYeCKHX  BEIIeCTB, HAONIOJIeHMe W OIMCaHUe
JEMOHCTPALIMOHHBIX OMNBITOB 110 IMPEBPALIEHUI0 OPraHWYECKHUX BEIIECTB IIPU HArpeBaHUU
(nnaBneHue, oOyrnuBaHue U ropenue). CocraBiieHUE MOJIHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(GbopMyll OpraHMYECKHX BEIIECTB OTIEJIbHBIX KJIACCOB, MCIONB3YysS MX Ha3BaHUA IO
CHCTeMaTU4YeCKOH M TPUBHAJIBHOW HOMEHKIJIAType (STHJIEH, alleTWIIEeH, TIULEepUuH, (EeHOI,
(dbopManbaeru, YKCycHasi KUCJIOTa, TIUIUH). PacueTsl mpocTteifieit popMysbsl OpraHnyecKoi
MOJIEKYJIbl, HICXO/ISl U3 3JIEMEHTHOI'0 cocTaBa (B %)

OK 01

Paznen 4. Yriesoaopoabl

Tema 4.1.
YrneBonopoasl U UX
IPUPOJIHbIE HCTOYHUKU

Conep:xxanue yueOHOro MaTepuaJa

IIpenensHble yriaeBoaopoAbl (ajJKaHbl): COCTaB U CTPOEHUE, TOMOJOTHYECKUM psal. MeraH n
3TaH: COCTaB, CTpoeHHe, (U3NYECKHe M XMMHUYECKHE CBOWCTBAa (peakluu 3aMelleHUus U
TOpPEHMS), HAX0XKIEHUE B IPUPOJIE, TOTYUYEHHE U NPUMEHEHUE

HenpenenbHble yrieBogopo/ibl (aIKeHbl, alKaJAUeHbl, aTKUHBI).

OK 01
OK 02
OK 04
IIK1.1
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AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKUHN psiZl. DTUICH U MPOMWICH: COCTaB, CTPOCHHUE,
¢dbusznueckue MW XUMHUYECKHE CBOICTBa (peakuu TUAPUPOBAHUSA, TaJOreHUPOBAHUS,
TUApATalUU, OKUCICHUS U TTOJIMMEpPHU3allii ) MOJy4YeHUEe U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u MetunOyraaueH-1,3, XUMUYECKOE CTPOCHHE, CBOMCTBA (peaKIus
MOJIMMEPU3AIINK), TPUMEHEHUE (UIsi CHUHTE3a MNPUPOJAHOTO M CHUHTETUYECKOTO Kaydyka M
PE3HHBI).

ATNKHHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKHHA psii. AIETUIICH: COCTaB,
XUMHYECKOE CTpOoeHHE, (U3NYECKME U XUMHUYECKHE CBOWCTBA (peakuuu THAPUPOBAHUS,
TaJIOTCHUPOBAHUS, TUJpaTallMd  TOPEHHs), IMOJyYeHHEe M  MPUMEHEHHE (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU M PE3KH METAJIJIOB)

ApomaTtnueckue yriaeBoAopoasl (apeHsl). beHzon u Toayoln: cocraB, cTpoeHue, GU3NUECKHe U
XMMHYECKHE CBOMCTBA (peaKLMU IaJOr€HUPOBAaHUS M HUTPOBAHUS ), [IOJyYeHUE U IPUMEHEHHUE.
TokcuuHOCTh apeHOB (BiMsIHHE O€H30JIa HA OPraHU3M YesloBeKa). [ eHeTrueckas CBSI3b MEXY
YTJII€BOOPOAAMH, IPUHAUICKAIIUMHI K Pa3IMYHbIM KJIacCaM.

[TpupoaHble UCTOUHUKH YTIAEBOAOPOAOB. [Ipupoanblil a3 u monyTHbe HedTsIHBIE Ta3bl. HedTh
u e¢ mpoucxoxaeHue. CrnocoObl nepepaboTKu HedTU: MeperoHka, KPeKUHr (TepMUUYECKHI,
KaTalnuTudeckuit), mnuponus. [lpogykter mepepaboTku HedTH, HUX OPUMEHEHHE B
IPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yrosb U MPOIYKTHI €ro NepepadoTKu

Tema 4.2. Conep:xaHue y4eOHOro MaTepuaJia OK 02
DU3UKO-XUMHUUECKUE JlabopaTopHble 3aHATHS OK 04
CBOMCTBa JlabopaTtopHas padota Ne8 «CBoiiCTBa yTrI€BOAOPOIOBY.
YTJIEBOAOPOIOB TpuBunanpHas U MeXIyHapoJHas HOMEHKJIATypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOTY4YEeHUs
yIII€BO0POAOB. MoaenupoBaHue MOJIEKYJ U XUMHUYECKHUX MPEBPAILEHUI yrieBoJ0poI0oB (Ha
IIpUMeEpe dTaHa, STHJIEHA, alleTHIIEHA U JIp.) ¥ TaJIOT€HONPOU3BOAHBIX. KauecTBEeHHbIE peakuu
YIJIEBOJIOPOJIOB PA3IMUHBIX KJIacCOB (0OecIBeYMBaHNEe OPOMHOW WM HOIHOM BOBI, pacTBOpa
NepMaHraHaTa Kajus, B3aMMOJEHCTBHE alleTH/IeHa ¢ aMMHauyHbIM PacTBOPOM OKCHja cepedpa
(1)), kauecTBeHHOE OOHApYKEHHUE yIiIepoja U BOAOPOa B OPTaHNYECKUX BEILIECTBAX.
[Tonmyyenue >TUiIeHA U3 3TaHOJNA B JJAOOPATOPUM U U3YUYEHHUE €ro (PU3MUECKUX U XMMHUYECKHX
cBoiicTB. CocTaBiieHne peakluuil MPUCOETUHEHHS U OKHCIEHUSI Ha puMepe 3TuiieHa. Perenne
pacueTHBIX 3a7a4 C UCHOJIb30BAHUEM INIOTHOCTH a30B 110 BOJOPOY U BO3AYXY
KonTposbHnas pabora 3 | Teopus cTpoeHUs OPraHNYECKUX COEMHEHUHN. YTIIEBOAOPO bl (110 pa3aenaM 3 u 4)
Pasnea 5. Kuciopoaocoaep:xkamue opraHudecKue coeIMHeHUus
Tema S.1. Coaep:xaHue y4eOHOro MaTepuaJia OK 01
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Cnuptsl. ®enon

[IpenenpHble OJHOATOMHBIE CHHUPTHI (METAaHON W OJTAHOJN): CTPOCHHE, (HU3UUECKUE U
XMMHUYECKHE CBOMCTBA (PEaKLUU ¢ aKTUBHBIMH METaJUIaMH, IaJIOT€HOBOJIOPOJAaMH, TOPEHUE),
IIpUMEHEHHE. BOIOPOIHbIE CBA3U MEXKIY MOJIEKYJaMH CUPTOB. DU3MOIOrMYECKOE NEUCTBUE
METaHOJIa ¥ 3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHoroaToOMHBIE€ CIUPTHI (ATUIICHIVIMKONb U TIUIEPUH): CTpOCHHUE, (PU3NIECKUE U XUMUYECKHE
CBOWCTBA (B3aMMOJICHICTBME CO INEJIOYHBIMM METAJUIaMH, KAauyeCTBEHHAas peakius Ha
MHOI0aTOMHBbIE CIUPTHI). PUZHOIOIMUECKOE JIEHCTBUE HA OpraHu3M desoBeka. [IpuMenenue
[INLEPUHA U STUJICHTJIUKOJIS.

@enon. CtpoeHue MOJEKYJbl, (pusnyeckue M XUMUYECKHe CBOMCTBa (eHona. TOKCHYHOCTH
¢eHoa, ero puznonornyeckoe IeiicTeue Ha opranu3m 4enoseka. Ilpumenenue gpenona

OK 07

Tema 5.2.
ANLOETuan.

KapOoHOBBIE KHCITOTEHI.

CrnosxHble 3upsl

Coaep:xaHue y4eOHOro MaTepuaJia

Anbreruiipl U KeToHbl ((opMaibaerujl, aleranblIeru]], aleToH): CTpoeHHe, (U3NYecKue U
XMMHYECKHE CBOMCTBA (pEaklUMM OKHUCIIEHUS M BOCCTAHOBJICHMS, KaueCTBEHHBIE PEAKIIMH),
IIOJIyYE€HUE U IIPUMEHEHHUE.

OMHOOCHOBHBIE TIpeAeTbHbIE KAapOOHOBBIE KHUCIOTHI (MypaBbHHAs M YKCYCHAas KHCIIOTHI):
cTpoeHue, (GU3MYEeCKUe U XUMHYECKHe CBOHCTBa (0OlIuMe CBOWCTBA KHUCIOT, peaKLus
TepuUKaAMK), TOdydeHHe u mnpuMeHeHune. CTeapuHOBas € OJEHHOBAs KHCIOTBHI Kak
IPEJCTaBUTENIN BBICHIMX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT,
UX MOIOIIEE IEHCTBUE.

CroxHble 3(hUpbl Kak MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MApoan3 cioxkHbIX 3¢upoB. JXKHphl.
I'uapomnus xupos. [Ipumenenune xupoB. bruosornueckas posb )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yriesoanl

Coaep:xanue yueOHOro MaTepuaJia

VYrneBonbl: coctaB, Kiaccuukanusi yriieBOJOB (MOHO-, TU- M TOJHCaxapuisl). ['moko3a —
NPOCTEHIINIA MOHOCaXapuJ: OCOOEHHOCTH CTPOEHUS MOJEKYJbl, (PU3NYECKHEe U XMMUYECKHE
CBOMCTBa IUIIOKO3bl (B3aumopelcteue c¢ rugapokcugom menu (II), okucieHume amMMHayHBIM
pactBopoMm okcuga cepebpa (I), BoccraHoBieHHe, OpOKEHHE TIIIOKO3bI), HAaXOXJICHHUE B
NpUpOJIe, NMPUMEHEHHE TIIOKO3bI, OMOJIOTHYECKas pPOJIb B HKU3HEIACATEIHHOCTH OpraHW3Ma
yenoBeka. @oTocunTe3. PpyKTO3a KaK H30MEP TIHOKO3BI.

Jlucaxapunmpl: caxapo3a, MailbTo3a. BoccTaHaBnMBaromMe W HEBOCCTAHABIIMBAIOIIHE
nucaxapunbl. ['uaponus aucaxapunoB. HaxoxaeHue B mpupoje U MprUMEHEHHUE.
[Tomucaxapuapl: Kpaxmai, TIHKOTeH H Ieiurono3a. CTpoeHHe MakpoOMOJIEKyJ Kpaxmalna,
IJIMKOT€Ha M LeJUTio03bl. PU3nveckue CBOWCTBA Kpaxmaja M LEJUII0JI03bl. XHMUYECKHe
CBOWCTBA Kpaxmaja: THUAPOIN3, KAYeCTBEHHAs pEaKnus C HMOJAOM. XHMHYECKHE CBOWCTBA
LEJUTIOJIO3bl:  THJAPOJIM3, MoJyyeHHe 3¢HupoB 1nesmnonao3bl. [loHsTHe 00 MCKYCCTBEHHBIX

OK 01
OK 02
OK 04
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BOJIOKHAX (BMCKO3a, alleTaTHBIN IIEIK)

Tema 5.4. Coaeprxkanue y4eOHOIro MaTepuasa OK 01
OU3NKO-XUMUYECKUE IIpakTnyeckue 3aHATHSA OK 02
CBOWCTBA [Ipaktnueckas pabora NelO. «HomeHkiatypa KHCIOPOIOCOIEPKAMIUX OPTraHUYECKHUX OK 04
KUCJIOPOAOCOAEPKALLUX |COCAUHEHUMN.
OpraHn4CCKuX TpuBuanpHas 1 MEeXKIyHApOAHAs HOMEHKIATYypa, XUMUUYECKHE CBOMCTBA, CIIOCOOBI MOJTyYCHHS
COEIIMHEHUI CUpPTOB U (DEHOJIOB, KapOOHOBBIX KUCIOT U 3(UPOB, aldbJACTUAOB U KeTOHOB. CoCTaBlICHHE

CXEM peakluii (B TOM YHUCIIE MO MPEeAJIOKEHHBIM [ENOYKaM MpEeBpaIlleHui), XapaKTepU3yOINuX

XMMHUYECKHE CBOICTBA KUCIOPOAOCOAEPKALINX OPraHUUYECKUX COSAMHEHUN

[Ipaktuueckas padota Nell. «Xumuueckue u (puU3MUECKHe CBOMCTBA KHUCIOPOIOCOIAEPIKAIINX

OpPraHUYECKUX COEAUHEHUSY.

[IpoBenenue, HaOMIOIEHHWE M OMUCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,

Ka4eCTBCHHBIC PEAKIIMU OJHOATOMHBIX CHUPTOB (OKucieHue 3taHona okcuaom meau (1)),

MHOT'0AaTOMHBIX CIIUPTOB (B3aUMOJICHCTBHUE IIHIeprHa ¢ Tuapokcuaom meau (1)), aapaernmon

(oxucneHne aMMHUayHBIM pacTBopoM okcuzaa cepeopa(l) u  rumpoxcumom wmemu  (11),

B3aMMO/ICIICTBHIE KpaxMmala ¢ HOJIOM), H3y4YeHHEe CBOMCTB pacTBOpa YKCYCHOM KHCIIOTHI.

[IpakTueckoe  NpPUMEHEHME  OTWICHIVIMKOJSA,  IiuuepuHa, ¢enona. IIpumeHnenue

¢dbopmanpaeruia, aneTaigbaeruia, yKCyCHOH KUCIOThI. Perienne skcriepuMeHTalbHbIX 3a/1a4 110

M3YYEHHIO PU3UKO-XUMUYECKUX CBOMCTB KHUCIOPOAOCOAECPKAIIUX OPraHUYECKUX COSTMHEHUIN
Pa3nes 6. A3oToconep:kamye OpraHn4ecKue CoeMHEeHNs
Tema 6.1. Coaepxanue y4eOHOro MaTepuaJa OK 01
AMUHBI. AMMHBI: METWJIIAMUH — MPOCTEHIINI MPEACTABUTEIb AMHHOB: COCTaB, XUMHYECKOE CTPOCHHUE, OK 02
AMMHOKHUCIOTHI. (bu3nuecKre U XUMUYECKHEe CBOMCTBA, HAXOXKCHHUE B IPUPOJIE. OK 04
benku AMUHOKHUCIIOTEl Kak aM(pOTEpHblE OpraHUYecKHe coelAuHeHUd. DPU3NYecKue M XHMUYECKHE

CBOMCTBa aMHUHOKHMCIOT (Ha MpuMepe TIuIuHA). buonormdeckoe 3Ha4eHHE aMUHOKHUCIOT.
ITentuaer.

benku kak mpupoansie monuMmepsl. [lepBudHas, BTOpuyHas M TPETHUHAsI CTPYKTypa OEIKOB.
XHUMHYECKHE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATYPAIIHS, KAYECTBEHHBIE PEaKIIMU Ha OCJIKU

IIpakTHYecKHe 3aHATHA

[TpakTrueckas padota Nel2. «CBoiicTBa a30TOCOAEPIKAMINX OPTAHUIECKUX COCTUHECHHIN.
dusznueckue M XMMHYECKHE CBOWCTBA aMHUHOB (pEaklUMU C KHUCIOTaMU M TOpPEHHs) U
aMUHOKHCIIOT (Ha mpuMepe TiunuHa). Habmonenrne u onrcaHue 1eMOHCTPAIIMOHHBIX OIBITOB:
JeHaTypaius OSIKOB MPU HATPEBAHHH, [IBETHBIC PEAKITUH OEJIKOB
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Pa3nes 7. BbicOKOMOJIEKYJISIPHBIE COCIMHEHUSI

Tema 7.1. Conep:kanue y4eOHOTr0 MaTepuaJia 8 OK 01
[Tnactmaccel. IIpakTHyeckue 3aHATHSA 8 OK 02
Kayuyxu. Bosnokna IMpaktrueckas pabora Nel3. «CuHTe3, aHAIM3 W KIACCU(PHUKALUSA BHICOKOMOJIEKYIIAPHBIX OK 04

COCIMHECHU I IIK 1.1

OCHOBHBIE TIOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUW: MOHOMEp, HOJUMED,

CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUHU, CPENHSAS MOJIEKYJsipHas Macca. OCHOBHBIE

METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN — OJIMMEPU3aIUsA U MOJUKOHIEHCALUS. 4

O3nakomiieHre ¢ 00pa3laMu MPHPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4yKOB:

IJ1acTMAcChl (MOMUATHIICH, TOJUIPONIIICH, MOJUBUHIIXJIOPU, TIOJUCTUPOI); HATYpaJbHbIA U

CUHTETUYECKHUE Kayuyku (OyTaJAUEHOBBIM, XJIOPOIPEHOBBII M H30NPEHOBBIN); BOJOKHA

(HaTypanpHBIE (XJIOMOK, IIEPCTh, IIENK), MCKYCCTBEHHBIE (AllETaTHOE BOJIOKHO, BHCKO3a),

CHUHTETHYECKHUE (KaIpOH U JIaBCaH)

[Ipaktuueckass pabota Nel4. «l'eHetmyeckas CBsI3b MEXIy KIaccaMH OpPraHUYECKHX

COCIMHEHUIN.

Pemrenne nenovex mpeBpallleHU Ha TE€HETMYECKYH) CBA3b MEXAY KIaccaMU OPraHMYeCKHX

COCIMHEHUM C COCTaBJICHHEM HA3BaHUN OPraHMYECKUX COCIMHEHMM II0 TPUBUAJIBHOM WU 4

MEXIYHApOAHOM CHUCTEMAaTUYeCKOW HOMeEHKarype. PemieHune pacueTHbIX 3a7ad4 IO

YPaBHEHMSIM peaKkluil C y4acTHEM OPraHMYECKUX BEIECTB
KonTpoJsbHas padora 4 | CTpyKTypa U CBOHCTBA OPraHMYECKHX BelllecTB (10 paszjienam 5-7)
IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHME (COIePKAHUE TPUKJIATHOTO MOTYJIS) 44
Pa3nes 8. Xumus B ObITY M NIPOM3BOACTBEHHOM AeATEJbHOCTH Y€JI0BEKA 10 OK 01
Tema 8.1. Coaepxanue y4eOHOro MaTepuaJa 4 OK 02
Oprannueckue BemecTsa| [IpaBuiia SKOIOTHYECKH I€IIECO00PA3HOTO MOBEJACHUS B OBITY W TPYAOBOH JESITEIBHOCTH B OK 04
B JKH3HEACATENLHOCTH| LIEJAX COXPAHEHMsI CBOErO 370pOBbS M OKpYXKAlOUIeW MHPUPOAHOM Cpeabl, ONAacHOCTh OK 07
YyeJIoBeKa. BO3JCHCTBUSI Ha JKMBBIE OpraHW3Mbl OPraHWYECKUX BEUIECTB OTAEIbHBIX KJIACCOB fIK 1.1
[TpounsBoacTBo u| (YyraeBoJopoJsl, CHUPTHI, (DEHOIBI, XJIOPOPraHWYECKHE MPOU3BOJHBIC, albAETHABI U Ap.),
IpUMEHEHNE MoKa3areib NPeAebHO JOIMYCTUMONW KOHIEHTPALMU U €Tr0 UCII0JIb30BAHHUE. 2

OpTraHHU4YCCKUX BCIICCTB
B IIPOMBIINIJICHHOCTH

Buoopranmnueckue coequnenus. [Ipumenenue u 6uonornyeckas posib yrieBoaoB. OKUcieHe
YTJIEBOJIOB — UCTOYHHUK PHEPIUU KHUBBIX OpraHu3MoB. OOjacTu MPUMEHEHHS aMUHOKHCIIOT.
[TpeBpamenust 6ekoB MUK B opranusme. buonornyeckue ¢pyHkimu 6enxos. buonornueckue
byHKIUM xkUpoB. Posb oprannyeckoi XUMUM B pellieHUH MpoOJIeM MUIeBoil 0e301acHOCTH.

HyxknenHoBble KUCIOTBI: cocTaB U cTpoeHue. CtpoeHne HykieoTH10B. CocTaB HyKIEMHOBBIX
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kucnot (AHK, PHK). Ponb HykJI€MHOBBIX KMCIIOT B AKU3HEAESITEIbHOCTH OPraHU3MOB

HpaKaneCRne 3aHATHSA

[Ipaktuueckas pabora Nel5. «IIpou3BOACTBO M TpPUMEHEHHWE OPraHUYECKUX BEIIECTB B
MIPOMBILIIIICHHOCTH.

[IpousBoncTBO MeTaHoia, nepepadoTka HePTH. [oNUATHIIEH KaK KPYITHOTOHHAXKHBIN MPOITYKT
XUMHUYECKOro mpou3BojCTBa. [Ipumenenue stunena. [Ipou3BoACTBO U MPUMEHEHHE KayyyKa U
pe3unbl. CHHTETHYECKHE M MCKYCCTBEHHbBIE BOJIOKHA, UX CTpOeHHue, cBoicTBa. IlpakTuueckoe
UCIOJIb30BaHNE BOJIOKOH. CHHTETUYECKHE IJICHKU: W3OJSALUS IS MPOBOJIOB, MEMOPAHBI IS
OTIPECHEHHUS BObI, 3AIIUTHBIC TUICHKH JI1 aBTOMOOMIIEH, TIaCThIPH, XUPYPIUUECKUE TTOBI3KU.
HoBble TeXHOJIOTHHU JaJIbHEHIIIET0 COBEPIIICHCTBOBAHMS TOJMMEPHBIX MaTEPHAJIOB

Tema 8.2.

XuMHu4yecKkre
TEXHOJIOTHH

B MOBCETHEBHOM
u  npodeccuoHATbHOM
JIEATCILHOCTH YeJIOBEKa

Conep:xanue yueOHOro MaTepuaJia

Ponp xuMuu B 0O€CHEYEHHH SKOJOTHYECKOM, SHEPreTHMUECKOW M MHUILEBOM O€30MacHOCTH,
Pa3BUTUU  MEIMIIMHBI, CO3JaHMM HOBBIX MaTepuayioB (B  3aBUCHMOCTH OT BHJA
poecCHOHATLHOM JIeATETPHOCTH ), HOBBIX UCTOYHUKOB SHEPTHUH (TbTEPHATHBHBIC UCTOYHUKU
sHepruu). [loHsATHE O HaydHBIX METOAAaX IMO3HAHHMS BEIIECTB M XHUMHUYECKUX PpEaKIUu.
[IpencraBiernst 06 OOMMX HAYYHBIX MPUHIUINAX TPOMBINUICHHOTO IOTYYCHHS BaXKHEHIIIMX
BEILECTB (Ha MpUMeEpax MPOM3BOJICTBA aMMHaKa, CEPHON KHCIIOThI, METaHOJIA).

UenoBek B MHUpe BEIIECTB, MATEPUATIOB M XUMHUYECKUX PEAKIUN: XUMHS U 3JI0POBHE UETIOBEKA:
mpaBmia 0e30MacHOT0 HCIHONB30BaHUsS JIEKAPCTBEHHBIX IMpEMapaToB, OBITOBOW XHMHUU B
MMOBCETHEBHOM KU3HU. BhITOBAsi XUMUYECKasi TPAMOTHOCTh

HpaKanecmle 3aHATHUSA

[IpakTuueckas padora Nel6. «IIpuMeHeHHE XMMHUYECKHUX BEUIECTB M TEXHOJOTHUN C YyYETOM
Oynymiei mpoheccuoHaIbHON NeITETbHOCTHY.

Pemenne keiic-3amay mo TemaMm: MHILNEBbIE MPOIYKTHI, OCHOBHI PAllMOHAIBHOTO IMHTAHU,
Ba)KHEUIIHe CTPOUTCIIBHBIE W  KOHCTPYKHOHWOHHBIC MAaTCpUalbl, CEJILCKOXO3SIMCTBEHHOE
MIPOM3BOJICTBO, KPACKH, CTEKIIO, KepaMUKa, MaTepUaibl JIJs SJIEKTPOHUKH, HAHOMATEPUAIbI,
TCKCTUJIBHBIC BOJIOKHA, HCTOYHHWKH OHEPruv, OPraHUYCCKHUE W MHUHCPAJIBbHBIC y2106peHI/I$[,
JIEKapCTBEHHBIE U KOCMETHYECKHE Mpenaparthl, OLITOBas XUMUS, MATEPUAIBI U3 HCKYCCTBEHHBIX
1 CUHTCTHYCCKHUX BOJOKOH.

3amura: [lpencraBieHune pe3ynbTaTOB peIIEHUS Kelic-3aga4 B GopMe MHHH-IOKIaaa
(TomyckaeTcs UCIOJIb30BaHUE TpadUIECKUX U PE3CHTAIMOHHBIX MaTEPHAJIOB)

OK 01
OK 02
OK 04
OK 07
IIK 1.1

Pasznen 9. UcciienoBanue 1 XUuMHUYECKHI aHAJIM3 00bEKTOB OMoc(ephl U TeXHOCepbI

34
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Pa3nen 9.1. UcciienoBanne 1 XuMHYeCKHI aHAJIN3 00beKTOB Onocdepbl

Tema 9.1.1. Copep:xanue y4eOHOro MaTepuaia OK 01
OcHoBBl  TA0OpaTOpPHOU JIaGopaTopHbIe 3aHATHS IIK 1.1
TpAKTHEKH B! TaGoparopuas pa6ora Ne9.1.1 «OCHOBHI J1aGOPATOPHON MPAKTHKH.
TpOQECCHOHATLHEIX JIabopatopHast mocyAa M XUMHUYECKHEe peakTuBbl. OCHOBHBIE JIAOOPATOPHBIE OMEPALMH.
n1abopatopusx JIaboparopHoe obOopymoBanue. TexHHka O€30MaCHOCTH W TpaBWiia pabOThHI (TMOBEICHUS) B

J1a00paTOpUH

I[MpakTuyeckue 3aHATHS

[Ipaktuyeckas pabora Nel7.1.1 «DkcnepuMeHTadbHAs XMMHS: PACUeThl, aHAJIU3 JAHHBIX U

IIPEJICTABICHUE PE3YIIbTATOBY.

BrInonHeHne THIIOBBIX pPacueTOB IO TEMAaTHKE AKCHEpUMEHTa (BBIXOJ TPOIYKTa PEaKIHH,

Macca HaBeckd, oObeM pactBopurens). OOpaOoTka JaHHBIX, aHalIM3 U OLEHKa uX

JOCTOBEPHOCTH  (BBIYHCIICHHE  CPEIHEr0  3HAYEHHWS  OKCIIEPHUMEHTAIBHBIX  JIaHHBIX,

norpeutHoctn). IlpencraBinenue pe3ynbTaToB SKCHEpUMEHTa B paziIudHOW ¢opme (Tabiuna,

rpaduK, OTYET, I0KJIaJ, IPE3EHTALINS)
Tema 9.1.2. Coaep:xxanue yueOHOro MaTepuaJia OK 01
XuMHYCCKUH aHaIN3 | Kjaccuduxanus npod BoAbI 0 BULY U HA3HAYEHMIO, UCXO/IS U3 €€ XUMUYECKOT0 COCTaBa. OK 02
npob BOJIEI OpraHosienTHUeCKue CBOMcTBa (3amax, NPO3PavYHOCTb, I[BETHOCTb, MYTHOCTb) BOJIBI. I?E ?71

Kucnornocts u menoynocts Boabl. pH cpenbl 1 MeToasl ee onpeaeseHus. JKecTkocTs BOJbI U
MeTOJIbl e onpeaeneHus. CylHOCTh METO/1a TATPOBAHUS.

Buibl s)xecTKOCTH BOJIBI (BpEMEHHAs U MOCTOSIHHAS ). JKeCTKOCTh BOJIbI KaK IPUUMHA BBINAICHUS
0CaJIKOB WJIM 00pa30BaHUs COJICOTIONKEHUN, UMEIOIIMX MECTO B OBITY M Ha IIPOU3BOJICTBE.
CoctaB coseil, BBI3BIBAIOIIMX HKECTKOCTh BOJbl. XHUMHUYECKHE IPOLECCHI, YCTpaHSIOIINE
KECTKOCTb BOJbl. YPaBHEHHMS XHMHMUYECKUX peEaklUUil, WIUIIOCTPUPYIOMIMUX MPOLECCHI,
MIPOUCXOJSIINE PU YCTPAHEHHUH JKECTKOCTH. Y CTpaHEHHE BPEMEHHOM JKECTKOCTH OBITOBBIMU U
XUMHUYeCKMMHU criocobamu. CriocoObl yCTpaHEHH sl HOCTOSHHOM KECTKOCTH

HpaKanecmle 3aHATHUSA

[TpakTrueckas padota Nel7.1.2 «KoHmeHTpamusi pacCTBOPOBY.

CriocoObl BhIpaKEHHsI KOHLEHTpAIMM PacTBOPOB: MaccoBasl J0JI PacTBOPEHHOTO BEIIECTBa,
MOJISIDHasT M MOJIIbHAas ~ KOHUEHTpamuu. Tutp pactBopa. Pemenne  mnpakTuko-
OpPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha pacyeT KOHLEHTPALUI 3arpsA3HSIONINX BELIECTB
U UX CpaBHEHHE C IMpeIebHO AonycTUMbIMU KoHLeHTpauusimu (ITJ1K)
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JlaGopaTopHble 3aHATUSA

JlabGopaTtopHas padota Ne9.1.2 «MccaenoBanne XMMHUYECKOTO COCTaBa MpooO BOJIBI».
JIaboparopHasi paboTa Ha BEIOOD:

1. JJaboparopnas padota Ne9.1.2.1 «OuuncTtka BoJbI OT 3arps3HeHUi». Vcroap30BaHe METOIOB
GUIBTPOBAHUS U aACOPOLIMHU JUTsI OTICIICHUS 3arpsi3HEHUN B HcciexyeMoi nmpobde Boasl. Beroop
METO/Ia OUYMCTKU B 3aBUCUMOCTH OT BHJa 3arpsi3HeHus. CpaBHeHHE (P PEKTUBHOCTH Pa3IMUHbIX
METOJIOB OYHCTKH BOJBI B PAa3HBIX YCIOBUSAX (B 1a0OpaTopuu, B JIOMAIIHUX U TIOJEBBIX
YCJIOBHSX).

2. JIaboparopnas pabota Ne9.1.2.2 «Onpenenenne pH Boabl u ee kuciaotHoctu». Onpenenenue
pH cpeapl ¢ mOMOIIBI0 YHHBEpPCAIBHOTO HHIWKAaTopa. lcmonb3oBaHWE TUTPOBAaHUSA IS
omnpenenaeHus: KUcIoTHoCcTU. Ornpesenenne o0IIe KUCIOTHOCTH BOJBI, pacyeT CBOOOIHOM
kucnotHocTH. Ompenenenue oOmeil U cBoOogHON mienouyHocTd. CocTaBiieHHE ypaBHEHUN
peaknui, MPOTEKAIONIMX TMPU OINPEACICHHH KHCIOTHOCTH/ MICIIOYHOCTH IPOO  BOJIBI.
YcTaHoBIEeHHE CIIOCOOOB MCIONIB30BAHUS UCCIIEOBAHHBIX MPOO BOJBI B JKU3HEAEATEIHLHOCTU
YEJIOBEKA, HA OCHOBE MOJIYYEHHBIX JAHHBIX O COCTaBe.

3. JlabopatopHas pabGora Ne9.1.2.3 «OrmpeneneHue KECTKOCTH BOJBI U CHOCOOBI ee
YCTpaHEHUS».

CriocoObl ycTpaHEeHHsI BCEX BHJIOB JKECTKOCTH B 3aBHCHMOCTH OT COCTaBa COJIEH >KECTKOCTH.
Pemienue skcrieprMeHTaIbHOM 33J]a4M HA BBISIBICHUE BPEMEHHOW M MOCTOSTHHOW KECTKOCTH
BOJbl. OlleHKa BEPOSATHOCTH YCTPAHEHUS BCEX BUOB JKECTKOCTH B JIOMAIIHUX YCIOBUAX

Tema 9.1.3.

XHUMHUYECKUN KOHTPOJIb

KadyeCTBa
INUTaHUA

IIPOJIYKTOB

Conep:xxanue yueOHOro MaTepuasa

KauecTBeHHBII XMMHUYECKHI cOcTaB MpOAYKTOB nuTaHus. BemectBa, Qanbcudunupyromue
NPOAYKTHl THTaHUS, W BELIECTBA, 3arpA3HAIOLNIME NPOAYKTHl nuTaHus. OnpeneneHue
3arpsA3HAIOIIMX XUMUYECKHX BEIIECTB B IPOAYKTaX MUTaHUSA, ONPENEICHUE BEIIECTB, HE
3asBJICHHBIX B COCTaBE IIPOJYKTOB IIUTAHMUS.

IIpakTHYecKkHne 3aHATHA

ITpaktuyeckas pabora Nel7.1.3 «OpraHuuyeckue M HEOpraHMYECKHE BEIECTBA, BXOJAIINE B
COCTaB MPOJYKTOB MUTAHUS.

Omnpenenenue coctaBa OJI0J Ha COAEp)KaHUE MaKpO U MHUKpPOIJIEMEHTOB. M3yueHnue
IIPE/UIOKEHHBIX IIperojaBaTesieM OroJ Ha MpeIMeT XUMHUYECKOro COCTaBa, ONpeAeTICHHE
JI0J1e# OT CYTOYHONH HOPMbI MaKpO U MUKPO3JIEMEHTOB B YKa3aHHOM OJIt0I€.

Pemenne npakTHKO-OPUEHTHPOBAHHBIX 3a/1a4 110 KYJIMHAPHOW TEMAaTHKE Pa3JIMYHbIX TUIIOB

JlabopaTopHble 3aHATHS

OK 01
OK 02
OK 07
IIK 1.1
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JlaboparopHast pabota Ne9.1.3 «MccnenoBanne XUMHUYECKOTO COCTaBa MPOJTYKTOB TUTAHHMSI.
JlabGopaTopHas paboTa Ha BEIOOP:

1. Jlabopatopuas pabota Ne9.1.3.1 «OOHapykeHHE HHUTPATOB B TPOIYKTaX MUTAHUSD).
HccnenoBanne MaTepuaioB MOJYKOJIMYECTBEHHBIM METOJOM OINpEAeNiCHUsT HHUTPATOB C
UCTOJIb30BaHUEM au(deHmIaMiuHa (KOPHEIUIOAbI OBOIIEH, JUCThS M KOYEpPBDKKA KaIyCThI,
10761 PPYKTOB). AHAIN3 YPOBHS 3arpsi3HEHUS HUTPATaMU [0 MHTEHCUBHOCTH OKpAalIMBaHUS
MIPOAYKTOB PEAKIIHH.

2. JlaGoparopnass pabora Ne9.1.3.2 «MccrmemoBanue MPOAYKTOB TUTAaHUS HAa HAIMYWC
yIIIeBooBY. VcciaenoBaHue MOJIOUHBIX MPOAYKTOB Ha Hanmuyue Kpaxmaina. MccnenoBanue
MIPOJYKTOB Ha HAJIMYHUE TITFOKO3bI

Tema 9.1.4.
XUMHYECKUH
po0 MOYBHI

aHaJIu3

Conep:xxanue yueOHOIro MaTepuaJia

Knaccudukanus noys mo BUAY M Ha3HAYCHUIO, MCXOIAd M3 XHMHYECKOTO COCTaBa.
Wnentudukanuss npoObl MOYBBI MO0 €€ XUMHUYECKOMY COCTaBy, ONHMCAaHUE BO3MOXHOCTEH ee
npuMeHeHus. TpeOoBaHUS K KauyecTBY IIOYBBI PA3JIMYHOrO0 HasHaueHus. OmnucaHue
0c00EHHOCTEH MCIOIB30BaHUS MOYB B 3aBUCHMOCTH OT THUIIOB, CIIOCOOBI YIYYIICHHs KayecTBa
II0YB B 3aBUCUMOCTH OT HA3HAYCHHUS.

OO0sacTH HCIIOJIB30BAHUSA OPraHMYECKUX YAOOpEeHUM B 3aBUCHUMOCTH OT Kaue€CTBEHHOIO
coctaBa. OnucaHue OpraHMYeCKUX yAOOpeHHH M MX MPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa
ITOYBBI U €€ PA3HOBHUIHOCTH

HpaKanecmle 3aHATHUSA

[Ipaktnyeckas pabGora Nel7.1.4. «CocrtaB, Ha3HaueHHE U TNPUMEHEHHE MMHEpPAJIbHbBIX
yIa0OpeHuit».

OO6nactu Ha3zHaueHUs (MIPUMEHEHMsI) MOYBBI, UCXOJ U3 KaYECTBEHHOI'O M KOJIMYECTBEHHOI'O
cocraBa. AHajaM3 HOPMAaTUBHOM JOKyMEHTaluud. POoib HEOpPraHWYEeCKHX BEIIECTB B KadyeCTBE
MUHEpAJIbHBIX ynoOpeHu#, ymaydmuteneil mousBsl. CocTaB MHUHEPAJIbHBIX YAOOpEHHH M X
IIPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa IOYBBI U €€ Pa3sHOBHIHOCTH. B3anmmocBs3b cocTaBa
y10OpeHui ¥ UX BIMSHHS HA BETE€TaTUBHbIE CBOMCTBA U IUIOIOHOLICHUE paCTeHUI

JlabopaTopHble 3aHATHS

JIaGoparopnas pabota Ne9.1.4 «MccnaenoBanne XMMUYECKOTO COCTaBa IPOO MOYBBD».
JlabopaTopHas paboTta Ha BEIOOD:

1. Jlabopatopnas pabota Ne9.1.4.1 «OOHapyxeHHEe HEOPraHWYEeCKUX MpHUMeced B MpoOax».
[IpuroTtoBnenue npoObl MOYBHI IS UCCIIEI0BAHUS KUCIOTHOCTH/IEIOYHOCTH, HEOPraHUYECKHX
3arpsi3HeHuil. OOHapykeHHe XJIopHA- M cyibdar-uoHOB B mpobe mnouBbl. CocraBieHHe

OK 01
OK 02
OK 07
IIK 1.1
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ypaBHEHUH peakiuii oOHapyxeHus. CpaBHEHHE MOJNYYECHHBIX MOKAa3aTeleid ¢ HOPMAaTHBHBIMHU
(cipaBOYHBIMU) 3HAYEHUSIMH.

2. JlabGopatopnas pabota Ne9.1.4.2 «Omnpenenenue pH BOAHOW BBITSDKKH TIOYBBI, €€
KHCIIOTHOCTH U IIEJIOYHOCTH». VccrnenoBaHue BOAHBIX BBITSDKEK 0Opa3loB TOTOBBIX
MOYBEHHBIX CcMeced (ans pasHeIX TUNOB pacteHuid). Omnpenenenue pH mouBsl ¢
UCIOJIb30BaHWEM HHAuKaTopoB. OIleHKa TUHOB TOYB B IMPEIACTABIEHHBIX 00pasuax
(cupHOKHMCIAs, KUCTIAs!, ca0OKKCIas, HeHTpabHas, Ie0yHast)

Tema 9.1.5. Conep:kanue y4eOHOro MaTepuaa 10 OK 01
VccnenoBanne 00bEKTOB | YyeGHO-HCCIe0BATENBCKIIT POCKT B 0ONACTH HMCCIEI0BaHHS 06BbeKToB Grocdeps.. 0630p OK 02
brocdepst TeM y4eOHO-HMCCIIeIOBATENbCKUX MPOEKTOB. AJTOPUTM BBINNOJHEHUs mpoekTa. OmpeneneHue 2 OK 04
npobiemMbl uccaenoBanus. MeToabl MoucKa, aHanu3a U 00paboTku MH(GOPMAIMK O TPOEKTE B OK 07
Pa3IMYHbBIX UCTOYHUKAX IIK 1.1
IIpakTHyeckue 3aHATHA
[Mpaktnueckass padora Nel7.1.5. «MccnenoBanue OOBEKTOB OHOCHEpBHl C  y4ETOM
npodeccnoHanbHOM HaIIPaBICHHOCTH
O06o0cHOBaHNE aKTyaJIbHOCTH BbIOpaHHOU TeMbl. BblsiBieHHe npobiieMsl uccienoBanus. Beioop 4
00BEKTOB U METO/I0B HccnenoBanus. [locTanoBka 1eneit u 3a1a4d uccnenaoBanus. OnpenencHue
npoaykTa uccienoBanus. OnpeesieHue STarnoB U COCTABICHUE TIaHA UCCIICIOBAHMS.
3amura npoexta: [IpencraBieHue pe3yNbTaTOB BBHIMOTHEHHUS Y4eOHO-HMCCIETOBATENBCKUX
MIPOEKTOB (BBICTYIIJICHUE C MPE3EHTAIMEHN )
JlaGopaTopHble 3aHATHUS
JlabopaTopHas paborta Ne9.1.5 «VccnemoBanue mTpemsioKEHHOTO OOBEKTa Ha KHUCIOTHOCTb,
IIEIOYHOCTh, XUMHUYECKHI COCTaB (3arpsI3HUTENN, MAKPO- U MHUKPOIJIEMEHTHI )». 4
O6paboTka pe3ynbTaToB HccienoBanus. OlEHKa KauecTBa UCCIEIyeMOro 00bEKTa, UCXO U3
PE3yNbTaTOB XUMUYECKOTO aHAIN3a
IIpomeskyToUHasi aTTeCTAIUS MO AUCHUIINHE (IK3aMEH) 18
Bcero 130
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3. YCJIOBUA PEAJIM3ALIMN IMPOI'PAMMBI
OBIIIEOBPA3OBATEJILHOM JUCHOUILJIAHBI

3.1. TpeOoBaHusi K MHHUMAJIBHOMY MATEPHAIbHO-TEXHHYECKOMY
o0ecrneYeHunIo

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

DddexkTuBHOCTh TpemogaBaHus 00ME00pa30BaTEIHLHON  TUCIUATIIUHBI
«XUMHSA» 3aBUCUT OT HAJIM4YUs COOTBETCTBYIOLIETO MAaTEpHUaIbHO-TEXHUYECKOIO
OCHAaUIEHMsI. DTO OOBICHIETCS OCOOCHHOCTSIMU JAUCLMUILINHBI, B IIEPBYIO0 OUYEPEb,
e€ OKCIEPUMEHTAJIbHBIM XapakTepOM, IIHPOKAM CIEKTPOM MPUMEHEHUS |
IPAKTUYECKONM  3HAYMMOCThIO. PekoMeHayemoe  MaTepualbHO-TEXHUYECKOE
oOecrieyeHue KaOuMHETa XHMHM M XUMUYECKOH JIabopaToOpuM  BKJIIOYAET:
CHEIUAIN3UPOBaHHYI0 MeOenb M CHUCTEMBbl XpPaHEHHUs, TEXHHUYECKHE U
AJIEKTPOHHBIE CpPEACTBA OOyuY€HUs, JEMOHCTPALIMOHHBbIE Yy4eOHO-HarJIsHbIC
nocoOusi, JAEMOHCTpAallMOHHOE O00OpyJOBaHME M MNpPUOOpBI, JTabOpaTOpPHO-
TEXHOJIOIMYecKoe 000pya0BaHuE, J1abOpaTOPHYI0 XUMUYECKYIO MOCYAY, MOJEIH
(0ObeMHBIE W TIOCKHE), HaTypalbHble OOBEKTHl (KOJUIEKUWH, XHWMHUYECKHE

pEaKkTUBHI), 000PYI0BaHUE JTAOOPAHTCKOM.

CnenuaJn3npoBaHHas Medesib U CHCTeMbl XPaHEHH S

1 | Cron nabopaTopHBIil JEMOHCTPAIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
MOKPBITUEM,  PAKOBHHOHM, TMOABOJAKOM W  OTBEJACHHEM  BOJbI, CAHTEXHUKOM,
JIEKTPUICCKUMU PO3ETKAMH, aBTOMAaTaMH aBapUMHOTO OTKIIFOUEHUS TOKA)

2 | Cron nabopaToOpHBI 1eMOHCTPAIIMOHHBIN ¢ HAACTPOIKOM (C 3aIlIUTHBIM, XUMOCTOMKUM H
TEPMOCTOUKUM TTOKPBITHEM )

3 | Cron yueHWUYECKHi 1a0OpaTOPHBINA, pETyIUPYyeMbIii MO BBICOTE (C  3alIUTHBIM,
XMUMOCTOMKUM U TEPMOCTOMKHM MOKPBITUEM, PAKOBHMHOH, OOPTUKOM IO HapyKHOMY
Kparo, TMOJBOAKOM M OTBEACHMEM BOJbl, U CaHTEXHUKON)/CTON yUYEHUYECKUH,
peryinupyeMblii 1o BbicOoTe (TpuoOpeTaeTcs TOJBKO MPU HATUYMU  CHEUAIBHOTIO
71a00paTOPHOTO OCTPOBHOT'O CTOJIA) (MO KOAUUECMBY 00VUaouWuxcs)

4 | Cryn yueHU4YeCcKu# (no xoauyecmay 00yuaruuxcs)

a1

Ornerymuresns

6 | Hocka kmaccHas/PenbcoBasi cuctemMa C KJIacCHOM W HMHTEPAKTUBHOM  JOCKOM
(mporpammHoe oOecredeHue, MPOEKTOp, KPEIJIeHHs B KOMIUIEKTE)/MHTEPaKTUBHON
MaHeNbIo (MPOrpaMMHOE 00eCTIeYeHUE B KOMILIEKTE)

7 | Crox ¢ situkaMu JiJ1sl XpaHEeHUsI/ TyMOOH (pabouee mecmo npenodasamenst)

8 | Kpecno oduchoe (pabouee mecmo npenooasamesis)
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Jocka npoOkoBasi/Jlocka MarHUTHO-MapKepHasi

10 | Cuctema (yCTpOWCTBO) JJIsI 3aTEMHEHHUS OKOH

11 | [lIkad BHITSHKHOW aHOPAMHBIH

12 | lllxad nyist XpaHeHus y4eOHBIX MTOCOOMIA

13 | AnTeuka yHUBepcalbHasl AJIsl OKa3aHUs IEPBOM MEIUIIMHCKOW TOMOIIH

TexHuyeckHe cpeacTBa

1 | MHOro(yHKIIMOHAJIBHOE YCTPONCTBO/TIPUHTED

2 | IHTepaKkTUBHBIA NPOTpaMMHO-aNNapaTHBI KOMIUIEKC MOOWJIBHBIM WM CTallMOHAPHBIN
(mporpammHOe o0ecrnieueHue, MpoeKTop, KperieHne B komiuiekre)/PenbcoBas cuctema ¢
KJIACCHOM M MHTEPAKTUBHOW JOCKOH (IIporpaMMHOE oOecrieueHHe, IPOEKTOp, KPEIIEHuE
B KOMILICKTE )/ MHTEPAKTUBHOM MaHE IO (ITpOorpaMMHOE 00ecriedeHUE B KOMILJIEKTE)

3 | IlepconasibHblii KOMIIBIOTEp C Tepudeprueit/HoyTOyK (JIMIEH3MOHHOE IPOrpaMMHOE
oOecrieueHre, oOpa3oBaTeNbHBIII KOHTEHT W CHCTeMa 3allluThl OT BPEIOHOCHOI
uHpopManuu, TporpaMmHoe oOecneueHwe Uit nudpoBoil  maboparopuu, C
BO3MO>KHOCTBIO OHJIAHH-0IPOCa)

DJIEKTPOHHBIE CPe/ICTBA 00YUeHHUsI
1 | DnexkTpoHHble cpeacTBa oO0ydeHus/VIHTepakTUBHBIE —MOCOOUS/OHIAMH-KYPCHL (10

pazoenam paboyel npocpammol)

JleMoOHCTpPalIHOHHbIE Y4eOHO-HATJISIIHbIE I10CO0HS

CroBapu, ClIpaBOYHUKH, SHIUKIONCIHS (10 XUMUYECKUM HAYKAM)

Kommmext IOPTPECTOB BCIMKHUX XUMHUKOB

ITocoOust HATIAHOM DKCIIO3ULIUN

AIWIN|F

[lepuonnueckas cucrtema xXumMudeckux 3jaeMeHToB JI.J. Menneneesa

Crnenuajn3upoBaHHasi MeOeJib U CHCTEMbl XPAHEHN sl JII XUMHYECKO# J1adopaTopuu

1

JlaGopaTopHbIii OCTPOBHOM CTON (ABYXCTOPOHHMM, C 3allUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM IOKPBITUEM, HAJCTOJIBEM, C MOJCBETKOM M AJIEKTPUUYECKUMHU PO3ETKAMM,
MI0JIBOAKOM U OTBE/IEHUEM BO/Ibl, U CAHTEXHUKOM)

N

Ctyn 1abopaTopHBbIil, pEryJIUpyeMblil IO BBICOTE

Cton mabopaTopHBIi JEMOHCTPAIMOHHBIN (C 3aIIMTHBIM, XUMOCTOMKHUM M TEPMOCTONKUM
MOKPBITUEM,  PAKOBHHOW, MOJBOJAKOM W  OTBEICHUEM  BOJbl, CAHTEXHHKOM,
AIIEKTPUYECKUMU PO3ETKaMH, aBTOMaTaMU aBapUUHOTO OTKIIFOUEHUS TOKA)

Cton m1abopaTopHBIi 1€MOHCTPAIMOHHBIN ¢ HAJICTPOUKOH (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKHUM MOKPBITHEM)

Crou ¢ simuKamMu 1715l XpaHeHHs1/ TyMOoi

(op}

Kpecino oduchoe

~

Oruerymurenb

JleMOHCTpalMOHHOE 000PYI0BaHME U MPUOOPHI I KAa0MHETA U JJadopaTopun

Becsl anextponnbie ¢ USB-nepexoaHukoM

CTOJIMK TObEMHBII

[{enTpudyra nemoHcTpaIoHHas

[IITaTuB TEMOHCTPALIMOHHBIN

AnnapaT AJIS TIPOBCACHUA XUMHUYICCKUX peaKuHﬁ

Amnmnapar Kunna

OBIUOMETP

["openka yHUBEpcaabHast

OO (N[OOI WIN (-

[Tpubop 1uIsi WIUTIOCTPAIIMU 3aBUCUMOCTH CKOPOCTH XMMHUYECKUX peakUuid OT yCIIOBUI
OKPY’KaIOILIEH Cpefibl

Habop ju1st 371eKTposan3a 1eMOHCTPAMOHHbII

11

[TpuGop /U1t ONBITOB IO XMUMHUH C MIEKTPHUUECKUM TOKOM (J1aOOpaTOPHBINA)

12

[TpuOop /I OKKCIEHUSI CIUPTA HAJl METHBIM KaTaJIu3aTOpoOM

13

HpI/I60p JJI TIOJTYYCHHUS TAJIONJOAJIKAHOB ,Z[CMOHCTp&L[HOHHLIﬁ
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14 | IIpuGop ny1st MOJTyueHHsI pACTBOPUMBIX BELIECTB B TBEPJOM BHUJIE

15 | YcranoBka njst GuiIbTpoBaHUS MO BAKYYMOM

16 | [Ipubop mi1st onpeaeseHns CocTaBa BO3Iyxa

17 | I'azoaHanm3aTop KMCIOPOAa U TOKCHYHBIX I'a30B ¢ UGPOBON MHAMKAIMEH [ToKa3aTesei

18 | [Ipubop st MIUTIOCTPALIMH 3aKOHA COXPAHEHHUSI MacChl BEIIECTB

19 | YcranoBka 15l IEPEroHKH BEIIECTB

20 | bapomerp-anepou

21 | Habop juis u3ydeHusi BOAOPOAHOM SHEPTeTUKU

22 | pH-metpsl (Oononnumenvroe eapuamusroe 06opyoosarue)
JlaGopaTopHO-TeXHOJ0rHYeCKOe 000PY10BaHHeE VISl KAOMHETa U J1adopaTopuun

1 | IlpubGop asns noJyueHus TajJou10aIKaHOB U CI0KHBIX A(UPOB J1a00paTOPHBIi

2 | Konbonarpesareib

3 | DNeKTpoIUIMTKA

4 | bansg koMOMHHMpPOBaHHAs JaOOpATOPHAS

5 | Bechl uist ChITyYnX MaTepUaJIOB

6 | [IpuGop muist mosydeHusl ra3oB

7 | CnupToBKa J1abopaTopHast

8 | MarnuTHas Memaika

9 | Mukpockor uppoBoii ¢ pyKOBOJCTBOM IOJI30BATENISI M TOCOOUEM JIJISl YUAIIUXCSI

10 | HabGop /i YMCTKU ONITUKH

11 | HaGop nocy bl 11k peakTHBOB

12 | Habop mocyibl ¥ IpUHAAICKHOCTEH Ut pabOThI ¢ MAJIBIMU KOJIMYECTBAMH BEIIIECTB

13 | HaGop npuHauIe:)KHOCTEHN 11 MOHTa)Ka TPOCTEUIITUX MPUOOPOB 110 XMMHH

14 | HaGop mocy/isl ¥ IPUHAUICKHOCTEH U3 IponuiIeHa (MUKpoIabopaTopus)

JlabopaTopHasi XuMHUYeCKas NMOCy/a JJisl KaOUHeTa U J1adopaTopun

1 | KommiiekT Koa0 JeMOHCTPAIIMOHHBIX

2 | Habop npoOOK pe3MHOBBIX

3 | Ilepexon cTeKISTHHBIN

4 | Tlpobupka Bropma

5 | IIpobupka ABYXKOJEHHas

6 | CoeMHHUTEH CTEKIISTHHBIN

7 | 3axum BUHTOBOM

8 | Baxxum Mopa

9 | IInaHr CMJIMKOHOBBIN

10 | KommieKT CTEeKISTHHOM MoCyAbl Ha NUTH(ax JeMOHCTPAIIMOHHBIH

11 | do3upymoliee yCTpOrUCTBO (MEXaHMYECKOE)

12 | Kommuiekt uzaenuii u3 kepamuki, ¢papdopa u dasuca

13 | Kommurekt soxkek happopoBbix

14 | KommiieKT MepHbIX K0JI0 Majoro oobema

15 | KoMmuiekT MepHBIX KOJI0

16 | KoMIuiekT MepHBIX HWIMHIPOB MJIACTUKOBBIX

17 | KoMmieKT MepHbBIX IIUIUHAPOB CTEKISHHBIX

18 | KoMIuieKT BOPOHOK CTEKIISTHHBIX

19 | KommieKT MUmeTok

20 | KOoMIUIEKT cTaKaHOB TIACTUKOBBIX/CTEKIISTHHBIX

21 | KOMIUIEKT CTaKaHOB XUMHUYECKHUX MEPHBIX

22 | KOMIUIEKT CTaKaHYMKOB JIJIsl B3BEIIMBAHUS

23 | KOMIUIEKT CTYIIOK C IECTUKAMHU

24 | Habop mmarene

25 | Habop nuHIIETOB
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26 | Habop vamek [letpu

27 | TpyOka cTeksiHHas

28 | DkcukaTop

29 | Yama kpucTaJIM3aliOHHAs

30 | [umis! TUrENbHBIE

31 | Bropetka

32 | Ilpobupka

33 | baHka moj peakTUBHI MOJIMITUICHOBAS

34 | banka noj peakTUBbI CTEKJIIHHAS U3 TEMHOTO CTEKJIA C MPUTEPTOM MpoOKoi

35 | Habop CcKIISIHOK JUIsl pACTBOPOB PEaKTHBOB

36 | [Tasrouka crexiIsTHHAA

37 | lItatuB asst mnpoOHPOK

38 | KoMIIIeKT CpeaCTB [UIsl MHAWBUYATbHOM 3aLUThI

39 | KoMIIeKT TepMOMETPOB

40 | CymmiipHasi MaHeN b IS TTIOCY/Ib

41 | ®unprpoBaibHas  Oymara/GuiabTpbel  OyMaXkHBIE  (OonoiHuUmenvbHoe  8aApPUAMUBHOE
obopydosanue)

Mogaesn (00beMHBIE M IUIOCKHE), HATYPAJIbHbIC 00beKThI (KOJLICKIMU, XHMUYeCKHe
peakTHBbI) 1Jisl KAOMHeTa U J1a0opaToOpuu

Kommext MojeNnen KPpUCTAJUINYCCKUX PCIICTOK

Moiens MOJICKYJIbI OeKa

Habop st MmoiennupoBaHusi CTPOCHUSI HEOPTAaHMYECKUX BEIIIECTB

H8.60p JJIA MOACIMPOBAHUA CTPOCHHU A OPIraHNMYCCKUX BCHICCTB

HaGop a1 MoaenupoBaHysl CTPOCHUsI aTOMOB U MOJIEKYI

H8.60p JJIA MOACIMPOBAHMSA OJICKTPOHHOI'O CTPOCHH A aTOMOB

KommiiekT komieknu

O NN WIN|F-

KoMIIekT XuMHYSCKHX PCaKTHBOB

OobopynoBanue JJa00PAHTCKOM KAOUHETA XUMHUM

Cro ¢ AUMKaMHu Ui XpaHESHUs/ TyMOOH

Kpecino oduchoe

Cton 1a00paTOpHBIA MOSYHBIH

CYI_HI/IJ'IBHEUI MaHCJIb AJId ITOCYAbI

[Ixad mist XxpaHeHus y4eOHBIX MOCOOMI

[Ixad m1st XxpaHEeHU s XUMUYECKUX PEAKTHBOB

Ikad s XpaHeHust 1abopaTOPHON MOCY b/ TPUOOPOB

[Ikad BHITSAKHON

OO |INO | WIN|F-

JlaGopaHTcKuii CTON

[EEN
o

Cryn 1abopaTopHBbIil, peryJIMpyeMblil 10 BBICOTE

-
-

3JICKTpI/I“IeCKHI>'I AKBAAUCTUIIATOPD

[EN
N

[Ikad cynmuibHbIHI

[EN
w

Pe3nHOBBIE IEpUATKHU

[EEN
IS

KommiekT epiueit 1715t MbIThsl 1a00paTOPHOI MOCYAbI

3.2. HapopmanuoHHoe oOecniedeHne peau3auu NporpaMmmbl

Jlns  peanuzaiuu  NpPOrpaMMbl  JTUCHMUIUIMHBI ~ OMOIUOTEYHBIN  (POH.I
o0pa3oBaTeILHON OpraHu3aluu JOJDKEH WMETh IeYaTHbIE W/WIM AJICKTPOHHBIE
y4eOHUKH U pa3pabOTaHHBIE B KOMIUIEKTE C HHMH ydeOHble mocoOus (mpu
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HaJ'II/I‘II/II/I), JOMMYIICHHBIC K MCIIOJBb30BAHUIO IIpU pCalu3alu 06p330BaTCJ'IBHBIX

nporpamMm cpenHero npodecCHuoHaIbHOr0 00pa30oBaHHUs, pealn3yeMbIXx Ha 0Oase

OCHOBHOTO 001ero 00pa3zoBanus’®.

IIpn peamuszanuu nporpamMmbl AUCLUILIMHBL BO3MOXHO HCIIOJIB30BAHUE
AJIEKTPOHHBIX 00pa30BATENBHBIX PECYPCOB, AOMYLIEHHBIX K HMCIOJIb30BAHUIO MPHU

peanu3anuy 00pa30BaTeIbHBIX IPOIPAMM CPEIHErO 00Lero 00pa3oBanus’.
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4. KOHTPOJIb M OIEHKA PE3YJIIbTATOB OCBOEHMUA

OBIIIEOBPA3OBATEJILHOM JUCHOUILJIAHBI

KoHTposlb M OLEHKa pe3ylbTaTOB OCBOEHUA 001Ie00pa3oBaTEIbHOM

AUCHUIIIIMHBI PACKPBIBAIOTCA 4CPC3 NUCHUILIMHAPHBIC PC3YJIIbTAThI, HAIIPABJICHHBIC

Ha (opmupoBaHHe OOHMX U MpodecCHOHATBHBIX KOMIIETCHIIMM MO paszenaM u

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Oo6masi/npodeccuoHanbHass Paznen/Tema Tun oneHoYHBIX
KOMIIeTeHIIUsl MeponpusTHil

OK 01. Beibupats criocoOsr Tema 1.1-1.7
pelIeHus 3a1a4 Tema 2.1-2.3
npodeccuoHaIbLHON Tema 3.1
NEATEILHOCTHU Tema 4.1
IPUMEHUTEIBHO K pa3inuuHbiM | Tema 5.1-5.4
KOHTEKCTam Tema 6.1

Tema 7.1 TectupoBanue

Tewma 8.1, 8.2 VYcTHBI onpoc

Tema 9.1.1-9.1.5/9.2.1-9.2.5 | Pemenue pacuéTHbIX 3a1a4
OK 02. Ucmons30Bars Tema 1.2 HaOnronenue 3a XoqoM
COBPEMEHHBIE CPECTBA Tema 1.4-1.7 BBIIIOJIHEHUS IIPAKTUKO-
ITOMCKa, aHaJIN3a U Tema 2.1, 2.2 OPUEHTUPOBAHHBIX 3aJJaHUN
uHTepnperauuu nHpopmanuu, | Tema 4.1, 4.2 IIpencraBnenue pe3yabTaToB
1 nH()OPMAIMOHHBIC Tema 5.2-5.4 MPaKTUYECKUX U
TEXHOJIOTUH JUIs BhinosiHeHus: | Tema 6.1 1abopaTopHbIX paboT
3aja4 rnpodeccruoHaIbHON Tema 7.1 [IpoBeneHne XUMHUYECKOTO
JIEITEIbHOCTU Tema 8.1, 8.2 AKCIEPUMEHTA

Tema 9.1.2-9.1.5/9.2.2-9.2.5 | Bemonnenune
OK 04. Tema 1.7 KOHTPOJIbHBIX
D deKTHBHO Tema 2.1,2.2 pabot o
B3aHMO/IEHCTBOBATH H Tema 4.1, 4.2 paszaenam AUCUUTLINHBI
paboTaTh B KOJUICKTUBE 1 Tema 5.2-5.4 OneHka caMOCTOSATENBHO
KOMAaH/Ie Tema 6.1 BBITIOJTHEHHBIX 3aIaHUI

Tema 7.1 3amuTa yuyebHo-

Tema 8.1, 8.2 HCCIIEI0BATEIBCKOTO

Tema 9.1.5/9.2.5 poeKTa (C y4eTom
OK 07. CopgeticTBOBaThH Tema 1.7 Oymymen
COXPAHEHUIO OKPYKarOLIEeH Tema 2.3 npodeccnoHanbHOMI
cpensl, pecypcocoepexxenuto, | Tema 5.1 JIeATETLHOCTH)
NPUMEHSTH 3HaHUSA 00 Tema 8.1, 8.2 3amuTa peneHus Keic-3aaay

W3MEHCHHMH KINMAaTa,
MPUHIIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIEWCTBOBATH B YPE3BbIUYAMHBIX

Tema 9.1.2-9.1.5/9.2.2-9.25

CUTyanusax

I[K 1.1. [TpodeccuonanpHo-
JlokymMeHTHpOBaTh OPHUEHTUPOBAHHOE
MH(OKOMMYHHUKAIIMOHHBIX coJiep>KaHue

CHCTEM U UX COCTaBIISIONINX B
Mpoliecce HaJAJKU U
IKCIUTyaTaIluu

(c yuetom Oynymieit
npodeccnoHanbHOMI
JIeSITEIIbHOCTH )

Brimonnenue 3aganui
MIPOMEXKYTOYHOM aTTECTAUKI

36




37



