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1. OBILIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOU
JUCHUIIVIMHBI O/16.07 Xumus

1.1. MecTO AUCHUIJIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/ibHOM NPOrpaMMbl:

Vuebnas  mucmumimaa  OJ16.07 Xwumus — gBiasgercs  o0S3aTEIBHOM  YacThIO
o0mieo0pa3oBaTenpHOro MUKIIa 00pa3zoBaTenbHOM nmporpamMmbl B cootBeTcTBru ¢ @I'OC CIIO no
crenranbHocty 40.02.04 FOpucnpyaeHuus.
Pabouass mporpamma 001meo0Opa3oBaTeIbHON TUCIUIUIMHBL «XHUMHS» TpeJHa3HAYCHA IS
n3yuenus: xumuu cryaeHtamu Ha 1 kypce B CIIb I'BIIOY «Akanemus yrpaBieHUs TOPOJCKOM
Cpeloi, TpaJoCTPOUTENILCTBA M TIE€YaTW» B MpelesaXx OCBOEHHUS IMporpaMM MOATOTOBKHU
CIEIHMAIMCTOB CPEHEro 3BeHa Ha 0a3e OCHOBHOrO o0IIero oOpa3oBaHHsI HPU MOJATOTOBKE
cnenuanucTos 1o cnenuanbHoctu 40.02.04 FOpucnpyneHus.

Pabouas nporpamma pazpaboTaHa Ha OCHOBE CJIEIYIOIINX HOPMATUBHBIX IOKYMEHTOB:
- [Ipukaza Muno6puayku Poccun ot 17.05.2012 Ne 413 (pen.ot 11.12.2020) «O6 yTBep)aeHUU
denepanbHOTO  TOCYAapCTBEHHOrO  OOpa3oBATENBHOTO  CTaHAApPTa  CpPeAHEero  OOMIero
00pa3zoBaHus»;
- [lucpma nenaprameHTa roCyIapCTBEHHOW MOJUTUKH B cdepe cpeaHero mpodeccuoHambHOro
oOpa3oBanus U podeccuoHanbHoro o0ydenust Munmnpocpemenus: Poccun ot 01.03.2023 Ne 05-
592 «O HanpaBieHUH PEKOMEHIAIIMHI 110 pean3aliy CPeIHEro 001Iero oopa3oBaHus B mpeenax
0CBOEHUS 00pa30BaTENbHOM MPOrpaMMbl CPETHETO MPOPECCUOHATBHOIO 00pa30BaHU;
- IlpumepHoii  mporpammbl  00II€0Opa3OBATENbHOW  JUCHUIUIMHBI  «XUMHS» AN
NpoeCCHOHANIBHBIX ~ 00pa30BaTENbHBIX  OpPraHW3aluid, OJOOpEeHHOM  Ha  3aceJaHuu
[Temaroruueckoro coera ®I'bOY IAI1IO MPIIO ot 18.04. 2025 Ne6/2025;
- ®I'OC CIIO mno cneuuansHoctu 40.02.04 HOpucnpyneHuus, yTBEPKIECHHOTO MPUKA30M
Munucrepctsa [IpocBemenust Poccutickoit @enepammu Ne 798 ot 27.10.2023.

Coneprkanue nporpaMMbl 00111e00pa30BaTEIbHON TUCIUILIMHBI «XUMHUS» HAMPABIECHO HA
JTOCTHKEHHUE CIEAYIOUINX LEIei:
— dbopMupOBaHHE CHUCTEMBbl XHMHUYECKUX 3HAaHUN KaK BaKHEHIIeH cocTaBismOmen
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM JIEKAT KIIIOYEBHIE TMOHATHUS,
dbyHIaMeHTallbHbIE 3aKOHBl U TEOPUU XUMUU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M MOHUMaHHE
CYILIHOCTHU JOCTYIHBIX 00OOIIEHNI MUPOBO33PEHYECKOT0 XapaKkTepa, 03HaKOMJIEHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,
— dbopMupoOBaHUE U Pa3BUTHE MPEICTABICHUN O HayYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HEOOXOAUMBIX AJisi MPUOOPETeHUS yYMEHUW OPHUEHTUPOBATHCS B MHpE
BCIICCTB " XUMHUYECKHIX SIBIICHUH, MMEIOIIIHNX MECTO
B IIPUPOJIE, B IPAKTHUUECKOMN U MOBCEAHEBHON KHU3HU;
— pa3BUTHE YMEHUH M CHOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C  HaOJIOJIEHUEM
1 00BSICHEHHEM XMMHUYECKOTO SKCIIEPUMEHTA, COOIOCHUEM TTPaBUIT OE30ITaCHOTO OOpaIeHus ¢
BEILIECTBAMH.

3agaun AUCHUNIMHBI:
1) chopMUpOBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX MPOIECCOB U
SABJICHUM B OKPYXKAIOLIEH Cpele, a TAaKK€ MX CBA3b C LEJIOCTHOM HAaydyHOM KAPTUHOM MHUpA H
JIPYTHMMH €CTECTBEHHBIMU HAyKaMH,
2) pPa3BUTh yYMEHHS COCTaBJISITH (POPMYJIBI HEOPTaHWYECKMX W OPTraHWYECKUX BEIIECTB,
YpaBHEHUS XUMHYECKHX peaKlHii, OOBSCHATh WX CMBICI, HHTEPHPETUPOBATH PE3YyIbTATHI
XUMHUYECKHX IKCIICPUMEHTOB,
3) chopMUPOBaTh HABBIKM TPOBEACHUS MPOCTEHIINX XUMUYECKUX IKCIIEPHUMEHTATbHBIX
HCCIJIEIOBaHMM ¢ COOIII0IEHHEM MTpaBuIl 0€30I1aCHOT0 OOpaIeHHs C BEIIECTBAMHU U JIAOOPATOPHBIM
o0opynoBaHueM;
4) pPa3BUTh YMEHUS HaXOJUTh, aHAJTU3UPOBATH U MCIOJIb30BaTh MH(POPMAIIHIO XHMUIECKOTO
XapakTepa W3 Pa3IMYHBIX HMH()OPMAIMOHHBIX HCTOYHUKOB, BKJIIOYAs Y4YEOHYIO JIUTEpaTypy,
Hay4HbIE TyOJTUKAIITU U HHTEPHET-PECYPCHI;
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5) chopMUpOBaTh yMEHHS NPOrHO3UPOBATH TMOCIEACTBUS CBOEH JESATENBHOCTH U
XUMHUYCCKUX MPUPOJHBIX, GBITOBBIX " MMPOU3BOACTBCHHBIX IPOLECCOB, YUUTHIBASA BO3MOKHBIC
9KOJIOTHYECKHE U COLIMaIbHbIe BO3CHCTBHUS;
6) chopMUpOBaTh  TOHMMAaHWE  3HAYMMOCTH  JIOCTIDKEHUH  XUMHUYECKOW  HAyKH
U TEXHOJIOTUH JJIsi Pa3BUTHS COLMAIBHON M MPOU3BOJICTBEHHON chep ¢ yMEHHEM MPHUBOIUTH
IPUMEPBI UX IPUMEHEHUS B PA3IMYHBIX cepax KU3HH.

N3ydenue ob1eo0pa3zoBaTebHON AUCHUIUIMHBI «XHUMUS 3aBEPILACTCS MIPOMEXYTOUHOM
aTTecTanuel B popme sK3aMeHa.

1.2. leab ¥ IuIaHupyeMble Pe3yJbTAThl OCBOEHUS TUCHMIIUHBI:

OcBoenue cojnepkanus o0IIe00pa3oBaTeIbHON AUCIHUILTUHBI «XHUMHs» 00eCcreYnBacT

JOCTHIKCHHEC O6y‘IaIOH_II/IMI/IC${ CICAYIOIUX PE3YIbTAaTOB!:



Kon n
HAHMEHOBaHHE
¢GopMupyembIx
KOMIIeTeHIU

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

O01mue

JAucnuniamHapHbie

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

JIn4HOCTHBIE Pe3yabTaThl A0JKHBI OTPAKATH B YACTH:

TPYAOBOI0 BOCIIUTAHMSA:

— TOTOBHOCTb K TPYJy, OCO3HAHHE LIEHHOCTH MacTepCTBa,
TPYIOJIO0HE;

— TOTOBHOCTH K aKTHBHOMH JIEATEIIEHOCTH TEXHOJIOTUIECKOM
U COLMAIbHOM  HAmpaBlIEHHOCTH,  CIIOCOOHOCTb
WHUIIMAPOBATh, IUIAHUPOBATh M CaMOCTOSITEIBHO
BBINOJIHATB TAKyIO 1€ATEIbHOCTD;

— MHTEpecC K pa3IuuHbM cdepaM npodeccuoHaIbHON
NesTeIbHOCTH, YMEHHE COBEpLIaTh OCO3HAHHBIN BHIOOD
Oynymiet mpodeccun W pealm30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUTaHBI;

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

MeTanpeaMeTHbIe pe3yJbTaThl J0JKHbI 0TPAXKATH:

OBananenue YHHMBEpPCAJIbHBIMH y4eOHBIMU

NO03HABATEJIbHBIMM JIeHCTBUSIMU:

a) 6a30BbIe JIOTHYECKHE AeiiCTBUSA:

— CcaMOCTOATENBHO (OPMYITHPOBATH M AKTYAJTU3UPOBATH
pobeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBATh CYIIECCTBEHHBIN NMPU3HAK WK OCHOBAHHS
JUTSI CpaBHEHUS, KJIaCCU(UKAIIMN U 0000IIICHHUS;

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

— BBIBIATH  3aKOHOMEPHOCTH |
paccMaTpUBaEMbIX SBIICHHSX;

MMPOTHUBOPCUMNA B

JlucuuIInHaApHBIe Pe3yJbTaThl U J0JIKHbI 0TPAKATH:
I1P6 01. chopMupOBaHHOCTD IPEICTABICHUNA: O XUMHUYECKOM
COCTaBJISIOIIEH €CTECTBEHHOHAYYHOM KapTHUHBI MUpa, POJIH
XMMUU B TO3HAHUM SIBIEHUI NpUpOAbl, B (pOpMUPOBAHUU
MBIIUIEHUSI U KYJIbTYpPbl JHMUYHOCTH, €€ (DYHKIHOHAIBLHOU
IpaMOTHOCTH, HEOOXOAMMOW Ui PELICHUs NPAKTUYECKUX
3a71a4 ¥ 9KOJIOTUYECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM cpene;

ITP6 02. BiageHue cucTeMoil XMMUYECKUX 3HaHUHM, KOTOPast
BKJIIOYAET: OCHOBONOJAraroliue TMOHATHUA (XUMHUYECKHM
AJIEMEHT, aTOM, JJICKTPOHHas 000JoYKa aroma, s-, p-, d-
AJIEKTPOHHBIE ~ OpOMTaIM  aTOMOB, HMOH, MOJIEKYyJa,
BaJICHTHOCT, ANEKTPOOTPHUIATEIBLHOCTD, CTENEHb
OKHUCIJIEHHs, XMMHU4YECKass CBs3b, MOJb, MOJIIpDHas Macca,
MOJIIpHBIA O00BEM, YIIEPOAHBIN CKeNeT, (YHKIMOHAIbHAS
rpynna, paaukal, H30MepHus, HU30MEpPbI, TOMOJIOTMYECKHU
pan, TOMOJIOTH, YTJIE€BOJIOPO/IbI, KHUCIIOpOJI- U
a30TcoJIepKalllie COEAMHEHUS, OMOJIOTMYECKHU aKTHUBHBIE
BellecTBa (YIJIeBO/bl, KUPbI, O€IKH), MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS,
KpUCTAJJIMYECKAsl pelIeTKa, THUIbl XUMUYECKHX pPEeaKIHi
(OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE, IK30-U
SHIOTEPMUUYECKHE, PEAKIIMM HOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJINUTHI, HEDJIEKTPOJIUTHI, JNEKTPOJINTUYECKAS
JUCCOLIMAINSA, OKHUCINUTENb, BOCCTAaHOBHUTENb, CKOPOCTh
XMMUYECKON peakIiy, XUMHUYEeCKOe PaBHOBECHE), TEOPUHU U
3aKOHBI (TEOpHUsl XMMHUYECKOTO CTPOEHHUs OpPTraHUYEeCcKHX




BHOCHUTh KOPPEKTHUBBI B JESITEIBHOCTh, OILICHHBATH
COOTBETCTBHE DPE3yJIbTAaTOB IIENISIM, OIEHUBATH PHCKHU
MOCTICICTBUH EATETLHOCTH,
pa3BUBaTh KPEATUBHOE MBIIUICHUE
KU3HEHHBIX TPOOIIEM.

OpU  pelIeHUuU

0) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIAJIETh HAaBBIKAMH  Y4EOHO-HCCJICOBATEIbCKOH |
MPOEKTHON  JCSITENbHOCTH, HABBIKAMU  pa3pelieHus
npo0em;

BBISIBIISITh MPUYUHHO-CJICICTBCHHBIC CBSI3U u

aKTyaJII/I?;I/IpOBaTI) 3anat1y, BBIABUT'AaThb FI/IHOT€3y ce
pellieHHsI, HAaXOJUTh apPryMEHTBI JUIS JIOKA3aTeJIbCTBA
CBOMX YTBEPKJICHHUM, 3a7aBaTh IapaMeTpbl U KPUTEPHUH
peIlIeHNs;

AHAJM3UPOBATh IOJYYCHHBIC B XOJC PCIICHHS 3aJadu
pe3y.HbTaTI>I, KpI/ITI/I‘IeCKI/I OILICHUBATh UX IIOCTOBCpHOCTI),
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

yMETh T[EPCHOCHTh 3HAHHWS B I[IO3HABATCIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIbHOCTH;

yMeTh MHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX
o0acTen;

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

3alayd,  JIONYCKaroIlnue

BeuiectB A.M. bBytnepoBa, Teopusl 3IEKTPOIUTHUECKON
nucconuanuu, nepuoandeckuid 3akon .M. Menneneesa,
3aKOH COXpaHEeHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUU, PAKTOIOTUYECKUE CBEJICHUS O
CBOMCTBaxX, COCTaBe, IMOJy4YeHUH U  Oe30macHOM
UCIOJIb30BaHUU BaXHEHIIINX HEOPraHUYECKUX u
OpPraHMYEeCKUX BEIIECTB B OBITY U  MPAKTHYECKOU
JIESITEIbHOCTH YEJIOBEKa,

P66 03. chopMUPOBAHHOCTH  YMEHUH  BBISIBISATH
XapakTepHble TMPHU3HAKA U  B3aUMOCBSI3b  H3YYEHHBIX
MOHSATUN, TPUMEHSATh COOTBETCTBYIOIIME TOHITHS TIpU
OMHCAHUM CTPOEHUS M CBOWCTB HEOPraHMYECKUX H
OpraHWYEeCKUX BEIIECTB W HUX MPEBpAIICHUI; BbBISBIATH

B3aMMOCBS3b XMUMHYECKMX 3HAHMM C TIOHATUAMU H
MIPEACTABICHUSIMU TPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

IIP6 04. chopmMupoBaHHOCTH YMEHUN HCIOIH30BATH

HAaUMEHOBAHMSI XUMHUYECKUX COETUHEHUN MEXIYHapOIHOTO
COH03a TEOPETUYECKON U MTPUKIIAJHON XUMUH U TPUBUAJIBHbBIE
Ha3BaHMs BaXHEHIIMX BeIIECTB (ITWIEH, alleTUJIEH,
rauiepul, ¢eHon, (opMalblerua, YKCYCHas KHCIOTa,
IJIMLWH, YTapHBIA ra3, YIJIEKMCIBbIA ra3, aMMHaK, ramieHas
U3BECTh, HETallleHas M3BEeCTh, MUTHbEBas COJA U APYIHX),
COCTaBIIATh (OPMYJIbl HEOPraHMYECKUX U OPraHMYECKUX
BEIIIECTB, YPAaBHEHHsI XMMUYECKUX pEaKIHid, OObACHATh UX
CMBICT; OATBEPKAATh XapaKTepHblE XMMHUECKHE CBOMCTBA
BEUIECTB COOTBETCTBYIOIMMU SKCIIEPUMEHTAMHU U 3alUCIMHU
YPAaBHEHUN XUMUYECKUX PEAKIUI;

IIP6 05. copMUPOBAaHHOCTH YMEHHH YCTaHABIMUBATH
MPUHA/IICKHOCTD M3Y4E€HHBIX HEOPraHUYECKUX u
OpraHMYECKHUX BEIIECTB K OIpPENEICHHBIM KjaccaM H
rpynmnaM COEIMHEHUM, XapaKTepu3oBaTh MX COCTaB H
BaXHEHIINE CBOWCTBA; ONPEACHATh BUABl XHMHUYECKUX
cBsI3ei (xoBaJIeHTHas, MOHHas, MeTajsInyecKas,




BOJIOPOJIHAS), THIIBI KPUCTAJUIMYECKHX PEIIETOK BEIIECTB;
KJIacCH(PUIUPOBATH XUMUYECKUE PEAKIIUH;

IIP6 07. chopMUpOBaHHOCTH YMEHHUH HPOBOJUTH PACUETHI
0 XUMHYECKMM (OpMyIaM M YypaBHEHUSIM XHMHUYECKHX
peakuMii ¢ HCHOJb30BaHUEM  (U3UYECKUX  BEIUYHUH,
XapaKTEePU3YIOUINX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI:
Macchbl, 00beMa (HOpMaJibHbIE YCJIOBHS) ra3oB, KOJIHMYECTBA
BEILIECTBA; HCIOJIB30BaTh CHCTEMHBIC XMMHYECKHE 3HAHUS
JUIS TPUHATHS PEUICHHH B KOHKPETHBIX IKM3HEHHBIX
CUTYalUsIX, 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 pPe3yJIbTAThl JOJAKHBI OTPAKATH B YACTH:

LHEHHOCTH HAYYHOI'0 IO3HAHMS

—  c(hopMUpPOBAaHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOLIECTBEHHOW IPAKTUKHU, OCHOBAHHOIO Ha
JMaJIoTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJIUKYJIbTYPHOM MHUDE;

— COBEpUICHCTBOBAHME  SI3BIKOBOM M UYUTATENbCKON
KyIbTYpbl Kak CpeJICTBa B3aUMOACUCTBUS MEXAY
JIIOJbMU U NTIO3HAHUS MUPA;

— OCO3HaHWE  IEHHOCTM  HAy4yHOM  JIEATEIbHOCTH,
TOTOBHOCTh OCYIIECTBIISATh MIPOEKTHYIO U
HCCIIEIOBATENBCKYIO NEATENIBHOCTh UHAUBUIYAIBHO U B
rpymrne.

MeTtanpeamMeTHbie pe3yJbTaThl JOJIAKHBI OTPAKATH:

OBananenue YHHMBEpPCAJIbHBIMH Y4eOHBIMU

NMO3HABATEJIbHBIMH NeHCTBUAMHU:

B) padora ¢ ungopmanmeii:

— BJIaJA€Tb HaBbIKaMH  IIOJYUCHUA I/IH(bOpMaIII/II/I us3
HCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATh IIOUCK, aHalIu3, CHCTCMAaTHU3aluIi0 H

MHTEpHpeTanio HHGOPMaIIUN Pa3ITUUHbIX BUIOB U GOPM
MIpe/ICTaBJICHMUS;

JucuunimHapHble (IpeIMeTHbIe) pe3yJIbTAThl U J0JIAKHbBI
OTPa’KaTh:

ITIP6 06. BnasgeHWe OCHOBHBIMH METOAAMM HAyYHOIO
MO3HAHUS BELIECTB U XUMHMUECKUX SIBICHUH (HaOxironeHue,
M3MEpEHHE, IKCIIEPUMEHT, MOJICIUPOBAHUE);

I1P6 07. chopmMupOBaHHOCTH YMEHUI MPOBOIAUTH PACUETHI
0 XUMHUYECKHM (OopMylTaM W YpPaBHEHUSM XUMHYECKUX
peakuMii ¢ HCHOJb30BaHUEM  (U3MYECKUX  BEJIWYMH,
XapaKTepU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, o0beMa (HOpMaJibHbIE YCIIOBHS) ra3oB, KOJUYECTBA
BEIIECTBA; HCIIOJIb30BATh CHUCTEMHbIE XHMHUYECKHE 3HAHMS
JUIsl TIPUHATHS PEIIEHHH B KOHKPETHBIX IKU3HEHHBIX
CUTYallUsIX, CBSI3aHHBIX C BEILIECTBAMU M UX PUMEHEHUEM;
IIP6 08. chopMuUpOBaHHOCTH YMEHHMH IUIAHUPOBATH MU
BBIMIOJHATh XUMHUYECKUH DKCHEpPUMEHT (IpeBpalleHUs
OpraHMYECKHUX BELIECTB IpU HArpeBaHUM, IOIY4YECHHE
ATHJIEHA U U3yYEHHE €r0 CBOMCTB, KAUECTBEHHBIE pEaKIIMU Ha
aJIbJIETUJIbl, KpaxMmall, YKCYCHYIO KHCIOTY; J€HaTypauus
OCNKOB TpH HArpEeBaHWH, I[BETHHIE pEAKIMU OEJIKOB;
IPOBOJUTH PEAKLMU HOHHOTO OOMEHa, OINpEeNeNsiTh Cpery
BOJHBIX PACTBOPOB, KaueCTBEHHBIE peaklMM Ha CyibdaTt-,
KapOOHAT- U XJIOPU/-aHUOHBI, HA KATHOH aMMOHHUS; pelaTh
SKCIEPUMEHTAIbHBIE 3aJadyu 1o TeMaMm "Metamibl" u
"Hemeramnbl") B COOTBETCTBHM C TIPAaBMWJIAMU TEXHUKHU




— CO3/1aBaTh TEKCThl B Pa3jIMYHbIX (opMaTax C y4yeToM
HazHauyeHUs MH(POpPMAMKM M LEJIEeBOH ayAuTOpHH,
BbIOMpass oONTUMaIbHYIO (GOpMYy TMpEACTaBICHUS U
BU3YyalIU3aluy;

— 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
71a0b0paTOPHBIM 000PYIOBaHUEM; MPEACTABIATH PE3YIbTAaThI
XMMUYECKOTO SKCIIEpUMEHTa B (popMe 3ammcu ypaBHEHHMA
COOTBETCTBYIOIIUX peakiuil u (GopMynHpoBaTh BHIBOJBI Ha
OCHOBE 3THX PE3YJIbTaTOB;

P66 09. cdhopMHPOBAHHOCTH
XUMHYECKYI0 HWH(OPMAIIUIO,
HUCTOYHUKOB  (CpencTB
WuTepHET U 1pyrue).

YMEHHSI aHaJU3UPOBATH
MOJIy4aeMyl0 U3 Pa3HbIX
MaccoBod HMH(pOpMAIUHU, CETh

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

JIMYHOCTHBIE pe3yJabTaThbl JOJKHBI OTPAXKATDL B YaCTH:

IpaKAaHCKOT0 BOCIIUTAHUA:

— TOTOBHOCTbH BCCTH COBMCCTHYIO JACATCIBHOCTD B
HHTCPCCAX I'paK1aHCKOIro O6IJ.[€CTBa;

— yMeHue B3aHMOJICHCTBOBATh c COLIMAJIbHBIMHA
WHCTUTYTaMHU B COOTBETCTBUU C HUX (QYHKIUSIMU H
Ha3HaAUYCHHEM.

MeTtanpeamMeTHble pe3yJabTaThl J0JKHBI OTPAKATD:

OBiageHue YHHMBEpPCAJIbHBIMH KOMMYHUKATHBHBIMHU

JeliCTBHSIMU:

0) coBMecTHas 1esITeJIbHOCTD.

— IHOHHMMATh U UCIIOJIB30BATh NPCUMYILICCTBA KOM&HI[HOﬁ u
WHIUBUAYAIbHON paboOTHI;

— TpUHUMATh 1eTH COBMECTHOM NEeATETHLHOCTH,
OpraHW30BBIBAT U KOOPJAMHHUPOBATH ACHCTBUA IO €€
JOCTUKEHHIO: COCTABIIATH TUIaH IEHCTBUHN, pacpeensiTh
poiM C Y4YeTOM MHEHHH YYaCTHHUKOB O0OCYXJaTh
pe3yNbTaThl COBMECTHON PaOOTHI;

— KOOPAWHHUPOBATh M BHIMOJHATH PadOTy B YCIOBHUAX
peanbHOTO, BHUPTYaJbHOTO W  KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBUS,

JucuuninHapHble (MpeaMeTHbIe) pe3yJIbTAThI U J0JKHbBI
0TPaXKaTh:

IIP6 08. chopmupoBaHHOCT, YMEHHH IUIAHUPOBATH H
BBIIIOJHATh XUMHYECKUH OSKCHEPUMEHT (IpeBpalleHUs
OpraHMYECKUX BEIIECTB TMpPU HArPEBAHUU, [OIYYCHHE
ATUJIEHA U U3yYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE pEAaKIIMU Ha
albJIETU]IbI, Kpaxmall, YKCYCHYIO KHCIOTY; JeHaTypanus
OCIKOB TMpW HArpeBaHWM, I1IBETHHIC pEAKIIMU OEJIKOB;
IPOBOJUTHh PEAKLUU HOHHOTO OOMEHa, ONpEeNeNsiTh Cpery
BOJIHBIX PACTBOPOB, KaueCTBEHHBIE peaklMM Ha CyibQaTt-,
KapOOHAT- U XJOPHUA-aHUOHBI, HA KAaTHOH aMMOHHUS; pellaTh
OKCIIEpUMEHTANIbHBIE 3a7aud 1o Temam "Mertamisl" u
"Hemeramnbl") B COOTBETCTBUM C TPAaBMWJIAMU TEXHUKU
O0e3omacHOCTH TIpH  OOpamieHWHd C  BEIIeCTBAMU U
71a00paTOPHBIM 000PYIOBAaHUEM; MPEICTABIATE PE3yJIbTaThl
XUMHUYECKOI0 J3KCHEpUMEHTa B (pOopMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX Peakiuil U (HopMyIHpOBaTh BHIBOJLI Ha
OCHOBE ATHX PE3yJIbTaTOB.
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— OCYHICCTBJIATH ITO3UTUBHOC CTPATCTUUCCKOC ITOBECACHUE B

pPa3NUYHBIX CHUTYaIUsX, TPOSBISATH TBOPUYECTBO U
BOOOpakeHne, ObITh MHUIIMATHBHBIM.

OsJiaaenue YHHBepPCAJbHBIMU peryisiTUBHbIMH

JelCTBUSIMU:

r) IPUHATHE Ce0s1 M APYTUX JIIei:

— TMPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX JIOACH TpHU
aHaJlu3e pe3yJabTaTOB JEATEIbHOCTH;

— TIpU3HaBaThb CBOE MPaBO M MpPaBO APYTUX JOJEH Ha
OIUOKU;

— pa3BHBaTh CIOCOOHOCTh IOHUMATh MHUP C TO3HUIUH
JPYToro 4eaoBeKa.

OK 07.
ConencTBoBaTh
COXpaHEHHIO
OKpYKaroIllen cpeibl,
pecypcocOepereHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUH KIIMMaTa,
MIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/CTBA,

3¢ dexTHuBHO
JICUCTBOBATH B
Ype3BbIYANHBIX
CUTYaIUAX

JInuHOCTHBIE pe3yJIbTaThl JOAKHBI OTPAKATH B YACTH:

IKOJOTHYECKOr0 BOCIIMTAHUA:

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

— IUIAHUPOBAaHHME M  OCYIIECTBIIECHHUE
OKpYXKaloIlled Cpele Ha OCHOBE
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

— QAKTMBHOE HENpUATUE JEHUCTBHM, NPHUHOCAIIUX Bpexd
OKpY>Karollen cpele;

NEUCTBUIL B
3HaHUSA ILelel

— yMeHue IIPOTHO3UPOBATH HeOJIaronpusTHbIE
JKOJIOTUYECKHE  IIOCHEACTBUS  IPEANPUHAMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;

— PpacIIMpeHHE OIbITa JEATEIBbHOCTH HKOJIOTHYECKON
HaIlpaBJIECHHOCTH.

MeranpeamerHblie pe3yabTaThbl JOJKHBI 0TPAXKaTh:

Osianenue YHHMBEPCAJIbHBIMH y4eOHBIMHU

NMO3HABATEJIbHBIMU JAeHCTBHAMM:
B) padora ¢ uHgopmanmei:

JucuunimHapHble (peIMeTHbIe) pe3yJIbTAaThl U J0JIAKHbBI
0TPAaXKATh:

ITP6 01. chopMupOBaHHOCTH MPEACTABICHUI: O XUMUYECKOM
COCTaBIISIIOIIEH €CTECTBEHHOHAYYHOW KapTHHBI MUpPA, POJIH
XUMHH B TO3HAHWUW SIBJICHUW TPUPOJLI, B (HOPMUPOBAHHUH
MBIIUICHUSI U KYJAbTYpPhl JHYHOCTH, €€ (DYHKIHMOHAIBHOU
IrpPaMOTHOCTH, HEOOXOJMMOM NJsi peleHus] MPaKTUYECKUX
3aj1a4 U 9KOJIOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cpenie;

ITP6 10. chopmupoBaHHOCTH YMEHUI COOMIOIATH MpaBUiIa
HKOJIOTMUECKH 1€eCO00pa3sHOro IMOBEACHHUS B OBITY H
TPYAOBON JIE€ATENBHOCTH B IEJIAX COXPAHEHHUs] CBOETO
3I0POBbSl U OKpYKArOLIEH NPUPOAHOW CpeAbl; yUHUTHIBATH
OMacHOCTb ~ BO3JEUCTBUSI  HA  KUBbIE  OPraHU3MBI
ONpEENIEHHbIX BEUIECTB, IIOHUMAs CMBICI IOKa3aTels
IIpeIEeIbHON JOMYCTUMON KOHIIEHTPALUH.
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UCTIONIb30BATh cpenctBa  HMHGOPMAIOHHBIX u
KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTMA B PCLICHUH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3al[MOHHBIX
3amad ¢ coONojgeHHeM TpeOOBaHU  3PTOHOMUKH,
TEXHUKH O€30MacHOCTH, TUTHUEHBI, PECypcocOepeKeHus,
NPABOBBIX M 3TUYECKUX HOPM, HOPM HH(OPMALMOHHOM
0e30MacHOCTH.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIEOBPA3OBATEJILHOI
JUCHUIINHBI

2.1. O0beM yueOHOro npeaMera M BUABI y4eOHOI padoThI

Buna yueOHoii padoThl O0bem yacon
O0bem o0pa3oBaTeIbHOI IPOrpaMMBbl (Bcero) 78
O0bem padoThl 00yyaOIIMXCS BO B3aNMO/IeliCTBHH € NpenojaBarTejiemM 78
B TOM YHUCIIE:
46
JEKUUU
32
B TOM 4HCJIE€ TPOPECCHOHATBHO-OPUEHTUPOBAHHOE COJIEPKAHHE
16
na0opaTOpHbIE 3aHATUS
16

IMPAKTUYCCKHUEC 3aHATUA

[IpomexyTtounas atrectauus B popme nuddepeHImpoBaHHOrO 3aueTa

Koncynpranuu
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2.2. TemaTuyecKkMi MJIAH M COJAEPKAHUE TUCIUTITHHBI

HaumenoBanue Copnepxanue yueOHOro Mareprasa (0CHOBHOe U NpodecCHOHAJILHO OpHeHTHPOBaHHOe, | O0bém | Dopmupyemble
Pa3/ieJioB M TeM J1a00paToOpHbIe M NPAKTHYEeCKHE 3aHATHS, IPUKJIATHONH MO1YJIb YacoB | KOMIIETeHIUH
1 2 3 4

Coaep:xaHue yueOHOro MaTepuaJia 78
Pazjen 1. Teopernueckue 0CHOBbI XUMHU 24
Tema 1.1. Coaeprxanue yueOHOIro MaTepuaJa 2 OK 01
OCHOBHBIE XUMUYECKHE
HNOHATUS U 3aKOHBI, | XMMUYECKHUH 371eMeHT. ATOM. S11po aToma, U30TOoMbl. DIEKTPOHHAs 000JI04Ka. DHEPreTHIecKue
CTpOEHUue aTOMOB |ypOBHH, NOJAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, 0- eMeHThl. OCOOCHHOCTH pacipeaeICHuUs 5
XUMHUYECKHUX JIEKTPOHOB 10 OpOUTANIAM B aTomMax 3JIEMEHTOB IEPBBIX YETHIPEX NEPUOJOB. DIEKTPOHHAs
3JIEMEHTOB KoH}urypamnus aToMoB. OCHOBHBIE XUMUYECKHE 3aKOHBI
Tema 1.2. Cojaeprxanue yueOHOIro MaTepuaJa 4 OK 01
Ilepuonnueckuii 3akoH | [IpakTHyecKkue 3aHATHS OK 02
u Hepuomnueckast [Tpaktrueckas padora Nel. «M3ydeHue MepruoMIeCcKiX 3aKOHOMEPHOCTEH U UX B3aUMOCBSI3H CO 1K 2.1
CHCTEMa  XMMHYECKHX |CcrpoeHHeM aTOMOBY. [IK 1.4
onementos  JI. W. \[lepuonmueckas cucrema xumuueckux snementos J.M. MenseneeBa. CBsi3b MepHOIHIECKOTO
MeHz[eJIeeBa,v UX CBA3B C | 3akona u [Tepnoandeckoil CUCTEMBI XUMHYECKHX 3JIEMEHTOB C COBPEMEHHOM TEOpHEN CTPOEHHUS
COBPCMCHHOM  TCOPHECH | a1oMOB. 3aKOHOMEPHOCTH H3MEHCHHUSI CBOWCTB XMMHUYECKHX DIIEMEHTOB, 00pa3yeMbIX HMH
CTPOCHHA aTOMOB MIPOCTBIX M CIIOKHBIX BELIECTB MO rpynnam U nepuojam llepuoanueckoil cucremsl. 3HaueHue

MIEPUOJNYECKOr0 3aKOHA M CUCTEMbl XMMHUeCKUX 3nemMeHToB [I.M. MenzaeneeBa B pa3sBUTUU 2

HayKH.

VYcTaHOBIIEHUE CBS3U MEX]Yy CTPOCHHEM aTOMOB XMMHYECKUX JJIEMEHTOB U NEPUOANYECKUM

M3MEHEHHUEM CBOWMCTB XUMUYECKUX IEMEHTOB U UX COEMHEHUI B COOTBETCTBUH C MTOJIOXKEHUEM

[lepuonuyeckoil cucreMsl. Penenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha

XapaKTepU3alui0 XUMHUYECKUX 3JIeMEHTOB «MeTanueckue / HeMeTalsIM4ecKHe CBOMCTBA

XUMHUYECKHUX 3JIEMEHTOB B COOTBETCTBMM C MX JJIEKTPOHHBIM CTPOECHUEM M IIOJIO)KEHHUEM B

MePUOINYECKOI cucTeMe XumMuieckux 3semMeHToB .M. MenneneeBa»
Tema 1.3. Coaepixanue yueOHOro MaTepuaa 2 OK 01
CTpoenne BelmiecTa CrtpoeHnue BemecTBa. XMMHUECKast CBSI3b. BUIbI XMUMHUECKOH CBSI3U (KOBAJIGHTHAS HETOJSpHAs 2

npupona XHUMHUYECKOH

U TOJIsipHasi, MOHHAsI, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHUsi KOBAJIEHTHOM XUMHYECKOU
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cBs3u. MHorooopasue
BCIIIECTB

cBs3u  (OOMEHHBIH W  JIOHOPHO-aKIENTOpHBIH). BomopomHas cBsi3b. BaleHTHOCTS.
DneKkTpooTpunareabHOCTh. CTeneHb OKucaeHus. FIOHbI: KATHOHBI U aHUOHBI.

Tema 1.4.
Kinaccudukanms,

u HOMEHKJIATypa
HEOPraHHYECKUX
BEIIIECTB

Conep:xaHue yueOHOro MaTepuaJia

Knaccudpukanus Heopranmdyeckux BemiecTB. HoMeHKIaTypa HEOPraHMYECKHX BEIIECTB
(oKCcHIBI, TUIPOKCHUJIBI, KUCIIOTHI, COJNM). BeliecTBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTpoeHusi. ArperaTHble cOCTOsIHUS BelecTBa. Kpucraminyeckue u aMopQHbIe BeIeCTBa. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAJUIMYECKUX PELIETOK (aTOMHAasi, MOJIEKYJIIpHas,
MOHHAs1, MeTaJJIn4ecKasi). 3aBUCMOCTb CBOIMCTBA BELLIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH

OK 01
OK 02

Tema 1.5.
Twumel XHUMHYECKHUX
peakuuii

Conep:xaHue yueOHOro MaTepuaJia

Xumnueckas peakuus. Knaccudukauus u TUIIBI XMMHYECKMX peakUUil B HEOPraHUYECKOH U
OpFaHquCKOﬁ XUMHH. 3aKOHBI COXpPaHCHUA MACChbl BCUICCTBA, COXPAHCHUS W IPCBpaAllCHUA
SHEPI'UU MPU XUMHUECKUX peakuusax. OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE PeAaKLUU (YpaBHEHHUS
OKHCJICHHUA-BOCCTAHOBJICHUSA, CTCIICHb OKHCIICHHSA, OKHCIIMTCIIb MU BOCCTAHOBUTCIIb, ITPOLECCHI
OKHCJICHMS W BOCCTAHOBJICHUS, Ba)KHEWIIME OKHUCIUTENM U BOCCTAHOBUTENH, METOJ
JIEKTPOHHOrO OanaHca, 3JIEKTPOIM3 PACTBOPOB U PpACIUIABOB BELIECTB, OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIE pEaKIUH B IPUPO/IE, MPOU3BOJCTBEHHBIX IIPOLECCaX U )KU3HEACITEIbHOCTH
OpPraHU3MOB)

JlaGopaTopHble 3aHATUSA

JIaGoparophas pab6ota Nel «THIBI XUMHUYECKUX PEAKLIUI».

HccnenoBanne THHOB (MO COCTaBY M KOJMYECTBY MCXOJHBIX M OOpa3yrOIIMXCSl BEILIECTB) U
IIPU3HAKOB XUMUYECKHUX peakunii. CocTaBICHNE yPaBHEHUH peaklnii COEAMHEHNUS, Pa3JI0KEHUS,
3aMeleHusi, oOMeHa, B T.4. PEeaKIHil TOpeHus, OKUcIeHHs-BoccTaHoBNIeHUs. CocTaBieHnue u
ypaBHUBAHHUE OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMHA METOJ0M 3JEKTPOHHOro OanaHca.
PacueTHble 3aauM Ha HaXOXJEHHE OTHOCUTEIBHOH MOJIEKYJIIPHOM MaccChl, ONpEAEICHHE
MacCOBOM J0JIM XUMHUYECKUX MIEMEHTOB B CII0)KHOM BEIIECTBE

OK 01
OK 02

Tema 1.6.
CKOpOCTh  XMMMUYECKHX
peakuuii. XUMHYECKOE
paBHOBECHE

Conep:xaHue y4eGHOro MaTepuaJia

CKopocTh peaklMM, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PAKTOPOB: MPHUPOJABI pPEArupyrOIINUX
BEILECTB, KOHUEHTPALUU PEarupyrolux BELIEeCTB, TEMIEPATYPhl U IIIOLIAAU PEAKLIMOHHOU
noBepxHOCTU. TernsoBbie 3QPEeKThl XUMUYECKUX PEAKIUI: 3K30- U SHIOTEPMHUUECKHUE PEAKIIHH.
OOparumble peakiuu. XuMHYeckoe paBHOBecue. MakTophl, BIHUAIOIIME HAa COCTOSHHE
XUMHUYECKOTO paBHOBECHUS (KOHLEHTpalLMs PEeareHTOB WM MPOAYKTOB PEaKkluu, JaBJICHHE,
teMneparypa). [lpunnun Jle HaTense

JlabopaTopHble 3aHATHSA

OK 01
OK 02
IK 2.1
IIK 1.4
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JlaboparopHasi padora Ne2 «M3ydyeHWe 3aBHCHUMOCTH CKOPOCTH XHMHYECKOH pPEakIuu OT
KOHIEHTPALUU PearupyroniX BEIIeCTB U TEMIIEPATyPhI».

JIaboparopHasi paboTa Ha BEIOOD:

1. JlaGopatopHass pabora Ne2.1 «OmpeneneHne 3aBHCUMOCTH CKOPOCTH PEAKIUH OT
KOHIIEHTPAIIMU PEarnupyronnx BemecTsy. VcciaenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
KoHUeHTpauuu. OnpezenieHne KOHCTAHThl CKOPOCTU PEAKINU rpapuuecKuM METOIOM.

2. JlabopatopHas pabora No2.2 «OmpeneneHrne 3aBUCHMOCTH CKOPOCTH PEAKIMH OT
TeMreparypbl». MccrnenoBanue 3aBHCHUMOCTH CKOPOCTH peaklMud OT TemrmepaTypsl. Pacuer
SHEPTUU AKTHBAIUH PEAKIIUU

Tema 1.7. Coaep:xanue yueOHOro MaTepuaJia 4 OK 01
PacrBopsl, TCOpuA| PactBopsl. Buabsl pacTBOpPOB IO COAEpPXKAHUIO PACTBOPEHHOIO BeEIllECTBA. PacTBOPUMOCTD. OK 02
3IIEKTPOIUTUYECKON [TonsiTue o nucnepcHbIX cucTeMax. VICTUHHBIE W KOJUIOWMJHBIE pacTBOpbl. MaccoBas a0 2 OK 04
JUACCOLMALIMM M HOHHBIH | gernectBa B pactBope. [ToHsATHE 0 BOAOPOIHOM mokasareine (pH) pactBopa. DIeKTpouTHIecKas OK 07
oOMeH mucconuanusi. CuibHbIe U c1a0ble 3JeKTPOIUTHI, HEINEKTPOIUThI. Peakinu noHHOro obmMeHa 1K 2.1

JlabopaTopHble 3aHATHSA [IK 1.4

JlaboparopHast pabota Ne3 «[IpuroroBieHne pacTBOPOBY.

[IpuroToBneHue pacTBOPOB 3aJaHHONW MAacCcOBOI J0JIeil pacCTBOPEHHOI'O BEIIECTBA, IPOBEICHUE

peaknuii HMOHHOTO OOMEHA, ONpEICIICHHE CpeIbl pPacTBOPOB BEMIECTB C  IOMOIIBIO 2

YHHUBEPCATBHOTO WHAMKATOpa (KHUclas, HeWTpallbHas, Iejo4yHas). 3a/JlaHds Ha COCTaBJICHUE

HMOHHBIX peakiuid. PereHne nmpakTUKO-OPUEHTHUPOBAHHBIX PACUYETHBIX 3aJaHUN HA PaCTBOPHI,

MCIOJIb3YeMbI€ B OBITOBOM U MPOU3BOJCTBEHHON JAESITEILHOCTH YEeIOBEKa
Paspnen 2. Heoprannueckasi xumMmust 16
Tema 2.1. Coaepxanue y4eOHOIro MaTepuaa 10 OK 01
DUBNKO-XUMHUYECKHIE Meramnbl. Ilonoxxenne wmetamnoB B llepuonnueckoil cucteMe XMMHYECKHUX SIIEMEHTOB. OK 02
CBOICTBa Oco0eHHOCTH CTPOEHHUsI BJIEKTPOHHBIX 000JI0YeK aTOMOB MeTamuioB. OOmue Qusndeckue OK 04
HEOPTaHUIECKHUX cBoiicTBa MeTaoB. CIUIaBbl METAJIOB. DJIEKTPOXMMHUYECKHH psAJl HaNpsSOHKEHUM METaJuIoB. 9 IK 2.1
BEILIECTB XUMHYECKUE CBOMCTBA BAXXHEHIITUX METAJJIOB (HATPUH, KaIHi, KaJbIM, MarHui, alFlOMAHUH, [IK 1.4

IIMHK, XpOM, J>Kele30, Melb) U uX coeauHeHud. OOmme crocoObl MOTYYeHHs] METaJuIoB.

[IpuMeHeHne MeTalIOB B OBITY M TEXHUKE

Hewmeramnsl. [lonoxxenune Hemeraiuios B [leproanueckoi cucreMe XUMUYECKUX 31eMeHTOB J[. 1.

MeHnneneeBa W OCOOCHHOCTH CTpOCHHST aroMoB. DHU3WYECKHE CBOMCTBA HEMETAIIOB. 2

AnnoTtponusi HeMeTa/uoB (Ha MpUMeEpe KUCIOpoa, cepbl, hocdopa u yriepoaa). XuMHUECKHE
CBOWMCTBA ¥ MPUMEHEHNE BAXKHEUIIINX HEMETAJUIOB (TaJOTEHOB, CephI, a30Ta, hocdopa, yriaepoaa
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U KpPEeMHHUs) U HMX COCIUHEHHHA (OKCHIOB, KHUCIOPOACOJCPKAIIMUX KHUCIOT, BOJOPOIHBIX
coenuHeHni). [I[puMeHeHne BAXKHEUIIIUX HEMETAVIOB U UX COCTMHECHUM

XHWMHUYECKHE CBOMCTBA OCHOBHEIX KJIACCOB HCOPTraHNYCCKUX BCUICCTB (OKCI/IILOB, THUAPOKCUIOB,
KHCJIOT, cojiel u I[p) I'eHeTnueckas CBSI3b HEOPraHNMYCCKUX BEIICCTB, IPHUHAAICKAIINUX K
Pa3JIMYHBIM KJIaCCaM. 3aKOHOMepHOCTI/I B U3MEHEHHH CBOICTB IMPOCTBIX BCUICCTB, BOAOPOJIHBIX
COGHHHCHHﬁ, BBICIINX OKCHAOB Y THAPOKCHUIOB

CocraBiieHHE ypaBHEHUN XHMHUYECKHX pEAaKIUH C Y4acTHUEM IMpPOCTBIX U  CIOXHBIX
HEOPraHUYECKHX BEIIECTB: METAUIOB M HEMETAJJIOB; OKCHUJOB METAJUIOB, HEMETAUIOB U
aM(OTEPHBIX JIEMEHTOB; HEOPraHUYECKUX KHUCIOT, OCHOBAaHUH M aM(pOTEPHBIX THIPOKCUIIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLUX UX CBOKMCTBA.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB 0 U3BECTHOMY KOJIMUYECTBY BELIECTBA, Macce WIn
00BEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEUIECTB, pacu€Thl Macchl (00bEMa, KOIMUECTBA
BELIECTBA) MPOJYKTOB PEAKIMH, €CJIM OJHO U3 BELIECTB UMEET NpuMecu. PelieHne npakTuko-
OpPUEHTHPOBAHHBIX 33aJ[aHUIl HA CBOICTBA, COCTaB, MOMyYeHUE U OE30MaCHOE UCIOIb30BaHUE
BOXHEUIINX HEOPTaHWYECKHUX BEIIECTB B OBITY M MPO(eCCHOHAIBHON ACATEIbHOCTH YeJI0BEKa

JlabopaTropHble 3aHATUSA

JlaboparopHast pabora Ne4d «CBoiicTBa METaUIOB U HEMETAJLIOBY.

HccnenoBanne (QU3NYECKUX M XUMHYECKUX CBONCTB METaNIOB M HEMETAUIOB. PemieHue
OKCIICPUMCHTAJIBHBIX 3aJ1a4 110 CBOMCTBAM XHUMHUYECKUM CBOMCTBAM METAJIIOB U HEMETAIIOB, 110
pacro3HaBaHMIO M MOJTYYCHHUIO COSIMHEHNUN METAIIOB M HEMETAJLIIOB

Tema 2.2.
WNnentudukarus
HEOPTaHHYECKUX
BEIIIECTB

ConepxaHue y4eGHOro MaTepuaJjia

IIpakTHYecKkue 3aHATHA

[Ipaktuyeckas pabora Ne 2. «KadecTBeHHBIE XUMHUECKHE pPEAKIWH, XapaKTepHBIC LIS
OOHapy>KeHHsI HEOPTaHUYECKUX BELIECTB (KATUOHOB U aHHOHOB).

CocraBieHne ypaBHEHUH peakuui oOHapyxeHHs katnuoHoB [-VI rpynnm u aHMOHOB, B T.U. B
MOJIEKYJISIPHOM W HOHHOM Qopmax. Peakuum oOHapyXeHUS HEOPraHWYECKMX BEIECTB B
peaJIbHbIX 00BEKTaX OKPY’KaIOLIEeH cpebl

JlabopaTopHble 3aHATHSA

JIaGoparophas pabota NeS. «neHTHPHUKAIMSI HEOPTAaHUUECKUX BEIIECTBY.

Pemenne sxcnepruMeHTaNbHBIX 33]1a4 10 XUMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJIOB, IO
pacro3HaBaHUIO M TOJIYYEHUIO COEJMHEHUH METalIoOB M HEeMETalsIoB (B3auMOJIEHCTBHE
THJIPOKCH/IA aJIIOMHUHHUS C PACTBOPAMHU KUCIOT U 1Ienoydeit,). MnenTudukanrs HeopraHu4eckux

OK 01
OK 02
OK 04
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BemecTB (KaTMoHOB [-VI rpynn wiM aHMOHOB) C HCIOJIB30BAHHEM HX (DU3HKO-XUMHUYECKHUX
CBOMCTB, XapaKTePHBIX KAUECTBEHHBIX PEAKIUH.

JIaboparopHasi paboTa Ha BEIOOD:

1. JTaGoparopnas padora Ne 7.1 «AnHanutndeckue peakiuu katuoHos [-VI rpynmy. [IpoBeaeHue
KaueCTBEHHBIX PEaKIU, HCTIOIb3yEeMbIX I OOHAPYKEHHS KaTHOHOB | rpymmbl (Kavs, HaTpus,
Maraus, ammoHnus ), [l rpynmer Ha mpumepe 6apust, I11 rpymmb: — cBuHIA, [V Tpynsl — amroMuHUS,
V rpynnst — xene3a (II u 1), VI rpynner — Hukens. Onucanue HaOMIOAAEMBIX SIBICHUH U
COCTaBJICHHE XUMUYECKUX PEaKIHil.

2. JlaboparopHas pabora Ne 7.2 «AHanTUTHYECKHE PEAKIMU aHUOHOB». IIpoBeneHue
KaueCTBEHHBIX pEaKlUi, MCIONb3yeMbIX i OOHapyXeHHs aHHOHOB: KapOoHara, Qocdara,
cynbdara, cyabduna, HUTpaTa, Xxjopuaa u 1p. Onvucanne HabII0JaeMbIX SBJICHHI U COCTaBIICHHUE
XUMHUYECKHUX PEaKIIHi

Paznen 3. Teopernueckue 0CHOBBI OPraHUYECKOM XMMUM

Tema 3.1.
Krnaccudukanus,
CTpPOCHHUE

51 HOMEHKJIaTypa
OpraHUYECKUX BEIIECTB

Coaep:xxanue yueOHOro MaTepHuaJia

[IpenmMer oprannueckoil XMMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B [TOJIyYEHUU HOBBIX
BELIECTB M MaTepuayioB. Teopus CTpoeHHs OpraHuyeckux coeauHeHuii A.M. byrneposa, eé€
OCHOBHBIE TOJNIOKEeHUSI. CTPyKTypHBIE (OpPMYIBI OpraHMYECKHX BeHIeCTB. | omosorus,
n3oMepust. XMMHUYECKasi CBSI3b B OPraHUYECKUX COCJUHEHMX: KPATHBIE CBS3H, G- U T-CBA3H.
[IpencraBnenne o kiaccupuKalud OpraHUYECKUX BellecTB. HomeHknarypa opraHMYecKux
COeMHEHUI (cucTeMaTHuecKas) W TpUBHAIbHBIE Ha3BaHUS BaKHEHIIMX MpeJcTaBUTENEH
KJIACCOB OPraHMYECKHX BELIECTB

O3HakomiieHHe C oOpa3laMM OpraHMYeCKMX BEIIECTB M MaTepHajaMM Ha HMX OCHOBE,
MOJICTTMPOBAaHHE  MOJIEKYJ  OPTaHMYECKHX  BEIIECTB, HAONIOJEHWE W  ONHCaHHE
JI€MOHCTPAIIMOHHBIX ONBITOB IO IMPEBPAIEHUI0 OPraHWYECKUX BEIIECTB MpPHU HArpeBaHUU
(mnaBnenue, oOyriuBanue u ropenue). CocTaBiIeHNE TONMHBIX H COKPAIIEHHBIX CTPYKTYPHBIX
dbopMy1 OpraHMYECKMX BEIIECTB OTAEIbHBIX KJIAcCOB, HWCIHOJb3Yysd WX Ha3BaHUSA IO
CHCTEMAaTHYeCKOH W TPUBHAIBHOW HOMEHKIAType (3TWJICH, aleTHIIeH, TIUIEPHH, (EHOI,
dbopmanpaerua, YKCycHas KUCJIOTa, IIIMLIKH). PacueTsl npocreifmeit popMyisl opraHndeckoi
MOJIEKYJIbl, HCXO/Il U3 3JIEMEHTHOTO cocTana (B %).

OK 01

Paznen 4. YrieBoaopoasbl

12

Tema 4.1.

‘ Conep:kanue y4eOHOIro MaTepuaa

10

OK 01
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VYri1eBo10pOabI

n

ux

IIPpUPOAHBIC HCTOYHUKH

[IpenenbHbIe yraeBo1opoabl (aJIKaHbl): COCTaB U CTPOEHHUE, TOMOJIOTMYECKUM psall. MeTaH U 3TaH:
COCTaB, CTpoeHue, (PU3HUeCKHe U XHMUYECKHE CBOICTBa (peakuuu 3aMelleHUs U TOPEHHUS),
HAXO0XJACHHUE B IPUPOJIE, IOJTYYEHUE U IPUMEHEHHE

HenpenenbHble yriieBogopo/ibl (aIKeHbl, aIKaAUEHbI, aTKUHBI).

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJOTUYECKUN Psii. DTWIEH U MPONUIEH: COCTaB, CTPOCHHUE,
¢dbu3nuecKkre 1 XuMUYECKHe CBONCTBA (peakuu THAPUPOBAHMS, TAIOTEeHUPOBAHNUS, THIPATALIUH,
OKHUCJICHUS U TIOJIMMEPHU3AINK) MOJTy4YeHUE U TPUMEHEHUE.

Ankanuensl: Oyranguen-1,3 u MetunOyraaueH-1,3, XuMu4ecKkoe CTpOCHHUE, CBOMCTBA (peaKIus
MOJIMMEPU3AIINK), TPUMEHEHUE (UIsi CHUHTE3a MNPUPOJAHOrO M CHUHTETUYECKOTO Kaydyka M
PE3HHBI).

AJKUHBI: COCTaB M OCOOCHHOCTM CTPOEHHUS, TOMOJIOTMUECKHH psl. ALETUIEH: COCTaB,
XUMHUYECKOE CTpOoeHHE, (U3NYECKME W XUMHYECKHE CBOMCTBAa (peaklud TUAPUPOBAHUSA,
TaJIOTCHUPOBAHMS, TUApATAllMM  TOPEHHs), TOJYYCeHHE ¢  NPUMEHEHHE (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIsl CBAPKHU M PE3KH METAJIJIOB)

ApomaTtnueckue yriaeBoAopoasl (apeHsl). beHzon u Toiayomn: cocraB, cTpoeHHe, GU3NUECKHE U
XMMHYECKHE CBOMCTBA (peaKLUU IaJOreHUPOBAaHUs M HUTPOBAHUS ), [IOJyYeHUE U IPUMEHEHHUE.
TokcuuHOCTh apeHOB (BiMsIHHE O€H30J1a HA OPTaHM3M YelloBeKa). [ 'eHeTHnueckas CBsI3b MEXy
YIJIEBOAOPOAaMH, IPUHAICKALIUMHU K PA3JIMYHBIM KIJIACCAM.

[Ipupoanble UCTOYHUKHU yriaeBo10poAoB. [IpupoaHslii ra3 u nonytHele HeQTsAHBIE ra3bl. HepTh
u e€¢ mpoucxoxkaeHue. CrocoObl mepepaboTKu He(TH: MeperoHka, KPeKUHr (TepMUUYECKHIA,
KataguTuueckuit), mnuponus. IIpogykrel mnepepaboTku HepTH, UX NpPUMEHEHUE B
IPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yTroJib U IPOIYKTHI €ro NepepadoTKu

OK 02
OK 04
IIK 2.1
IIK 1.4

Tema 4.2.

DOU3NKO-XUMHUYECKHE

CBOWCTBA
YII€BOJOPOIOB

ConepxaHue y4eGHOro MaTepuaJjia

JlabopaTopHble 3aHATHS

JlaboparopHast pabota Ne6. «CBoiicTBa YTICBOIOPOIOBY.

TpuBuanpHas 1 MeXIyHapoJHas HOMEHKIATypa, XUMUYECKHE CBOWCTBA, CIIOCOOBI MOITy4YEHUs
YII€BOAOPOAOB. MoJenupoBaHie MOJIEKYNI U XUMHUECKUX MPEBPAIICHUI YTrIIeBOIOPOIOB (HA
IpUMepe 3TaHa, 3TUIICHA, alleTUJIeHA U JIp.) U TaJIoreHONPOU3BOAHBIX. KauecTBeHHbIE peakiiu
YTJI€BOJOPOAOB pPa3IMUHbIX KJaccoB (oOecrBedyrBaHre OPOMHONM MM MOAHOW BOJBI, pacTBOpa
NepMaHraHaTa Kajius, B3aMMOJECHCTBHE alleTHJIeHa ¢ aMMHauyHbIM PacTBOPOM OKCHja cepedpa
(1)), kauecTBeHHOE OOHaApyX)EHHE YIiepoa U BOAOPO/Ia B OPraHUYECKUX BEIECTBAX.
[Tonmyyenue sTHsIeHa U3 3TaHOJA B JJAOOPATOPUHM M M3YUYEHHUE €ro (PU3UYECKUX U XUMHUYECKUX
cBoricTB. CocTaBJieHHEe peaKkIfii MPUCOCIMHEHUS U OKUCIICHUS HA MTpUMepe dTHieHa. Penrenne
pacyeTHBIX 33Ja4 C UCIOJIb30BAHUEM IIJIOTHOCTH ra30B M0 BOAOPOAY U BO3AYXY

OK 02
OK 04
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Pasznea S. Kuciaopoaocoaepxkamue OprannyecKkie coeIuHeHus

22

Tema 5.1.
Crnuptsl. Oenon

Conep:kaHue y4eOHOTr0 MaTepuaJa

[IpenenpHbIe OAHOATOMHBIE CTUPTHI (METAHOMI U 3TAHOJ): CTPOEHUE, GU3NIECKUE K XUMUYECKHE
CBOWCTBA (peaklMM ¢ aKTUBHBIMU METaJUlaMH, TaJOreHOBOJOPOJaMHU, TOPEHUE), TPUMEHEHHE.
Bonopoansie cBsi3u MeXIy MOJIEKYJIaMH CIIUPTOB. PU3MOIOTMYECKOE AEHCTBHE METAaHOIa U
9TaHOJa Ha OPraHU3M 4€JIOBEKa.

MHOroaToOMHBIE€ CIUPTHI (ATUIICHIVIMKONb U TIUIEPUH): CTpOCHHUE, (PU3NYECKUE U XUMUYECKHE
CBOWCTBA (B3aMMOJICHCTBME CO INEJIOYHBIMM METAUIaMH, KAauyeCTBEHHAas peakius Ha
MHOI0aTOMHBIE CHUPTHI). PUZHOIOIMUECKOE JIEHCTBUE HA OpraHu3M 4denoBeka. IIpumenenue
[JINLEPUHA U STUJICHTJIUKOJIS.

®enon. CtpoeHue MOJEKYJbl, (PU3MUYECKHE M XMMHUYECKHE CBOMCTBAa (eHona. TOKCHYHOCTh
¢eHona, ero puznonornyeckoe IeiicTeue Ha opranusm 4yenoseka. Ilpumenenue gpenona

OK 01
OK 07

Tema 5.2.
ANBOETUIbL.

KapOoHoBBIE KHUCTOTHI.

Crnoxubie 3¢upbl

Coaep:xaHue yueOHOro MaTepuaJia

Anpaeruipl U KeToHbI ((opManblerui, aneTanbJeruj, aleToH): CTPOeHHE, (PU3NYECKHE U
XMMHUYECKHE CBOMCTBA (pEaklUMM OKHUCIIEHUS M BOCCTAHOBJICHHS, KaueCTBEHHBIE PEAKIIMH),
MOJIy4YEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeNeIbHbIE KapOOHOBBIE KHCJIOTHI (MypaBbHHAsT U YKCYCHasi KHCJIOTHI):
cTpoeHue, (GuU3NYECKUEe U XHUMHUYECKHME CBOHCTBa (0OmIMe CBOMCTBA KHCIOT, pPEaKIHs
sTepudukanum), MoiaydeHue u mnpuMeHeHue. CreapuHOBas W OJEMHOBas KHUCJIOTHI Kak
MIPEJICTAaBUTENH BBICITUX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, HX
MOIOIIEE ACHCTBUE.

CroxHble 3(hUpbl Kak MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MaApoan3 cioxkHbIX 3¢upoB. JKupsl.
I'uapomnns xupos. [Ipumenenne xupoB. bruosornueckas posb )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Coaep:xanue yueOHOro MaTepuaJia

VYrineBonbl: cocraB, KiaccuPukanus yrieBoJoB (MOHO-, TU- WM TOJHcaxapujsl). ['moko3a —
NPOCTEUIINI MOHOCaXapuJ: OCOOEHHOCTH CTPOEHUS MOJEKYJbl, (U3NYECKHEe U XMMUYECKHE
CBOMCTBa TIUIIOKO3bl (B3aumopelcteue c¢ rugapokcugom meau (II), okucieHume amMMHayHBIM
pactBopoM okcuja cepedpa (I), Boccranopnenue, OpoxKeHHE IIII0KO03bI), HAX0XKIEHHE B IPUPO/IE,
MPUMEHEHHUE TIFOKO3bl, OMOJIOTHYECKas pOJIb B JKU3HENCSITEIHLHOCTH OpraHM3Ma YeJOBeKa.
dotocunTe3. PpyKTO3a KaK U30MEP TITFOKO3HI.

Jucaxapunapl: caxapo3a, MajbTo3a. BoccTaHaBiMBaoIIMe ¢ HEBOCCTAHABIMBAIOIINE
mucaxapuabl. ['maponus aucaxapunoB. HaxoxieHre B Ipupoje U IpUMEHEHHE.
[Tonucaxapuapl: Kpaxman, TJIMKOreH U Lesuitoio3a. CTpoeHHe MakpoOMOJIEKYJd Kpaxmaia,
IJIMKOT€Ha M LEeJUTI0J03bl. PU3MyecKkue CBOWCTBA Kpaxmaja M IeJUII0J03bl.  XHMHYECKHE

OK 01
OK 02
OK 04

20




CBOMCTBAa KpaxMmayia: THUAPOJIU3, KAYECTBEHHAs PEaKIus C HOJIOM. XHMHYECKHE CBOMICTBa
LEJITFOJIO3bI: TUAPOIIU3, ToNTydeHHe 3GpUpoB 11euttoio3bl. [ToHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN HIEIIK)

Tema 5.4. Copep:kaHue y4eOHOT0 MaTepuaJia OK 01
DU3NKO-XUMUYECKUE . OK 02
cBOlCTRA TpuBuanpHas ¥ MeXIyHapOJHAs HOMEHKIATYpa, XUMUYECKUE CBOWCTBA, CIIOCOOBI MOIy4EHUS OK 04
KHCIIOPOIOCOIEPKAIIHX CIHPTOB K (beHon0B, KAPOOHOBBIX KUCIOT U 3PHUPOB, aTbAECTHAOB U KETOHOB. CocraBnenue cxeMm 2
- peakuuii (B TOM YHCIE MO MPEIOKCHHBIM LEMOuKaM npeBpaLueHHH)i XapaKTEepU3YIOIINUX
PO P—— XUMHUYECKHE CBOMCTBA KUCIOPOI0COAEPKAIINX OPraHUYECKUX COETUHEHUI.
Pa3znen 6. A3oTocoaepxamye OpraHudecKue coeInHeHust 4
Tema 6.1. Coaep:xxanue yueOHOro MaTepHuaJia OK 01
AMUHBI. AMMHBI: METUJIIAMUH — NPOCTEHIINI NPEACTaBUTEIb AMMHOB: COCTaB, XUMHYECKOE CTPOCHHUE, OK 02
AMUHOKHUCIIOTHI. (hbU3UYECKHEe U XMMHUYECKUE CBOMCTBA, HAXOXKICHUE B IPUPOJIC. OK 04
benku AMHUHOKHCIOTHl Kak aM(OTEepHble OpraHWYecKHe coequHeHus. Du3nyeckrne W XHUMUYECKHE
CBOMCTBa aMUHOKHUCJIOT (Ha mpuMmepe uiuHa). buonmormyeckoe 3HaYeHHME AMHHOKHCIIOT. 4
[TenTuap!.
benku kak mpupogHbie nmonuMmepsl. [lepBuyHasi, BTopuyHas M TPETHUYHAs CTPYKTypa OEIKOB.
XUMHYECKHE CBOMCTBA OEJIKOB: IMIPOJIN3, ACHATYpallus, KAUECTBEHHbIE pEaKlIUK Ha OeIKu
Paspnen 7. BeIcOKOMOJIEKYISPHbIE COCAUHEHUSA 4
Tema 7.1. Conep:xaHue yueOHOro MaTepuaJia OK 01
IImactmaccel. IIpakTHYecKHe 3aHATHS OK 02
Kayayku. Bomokna IIpaktnyeckas pabora Ne 3. «CuHTe3, aHanmM3 M KIACCU(PUKAIMS BBICOKOMOJEKYIISPHBIX OK 04
COECIMHEHUI» K 2.1
OCHOBHbBIE TMOHATHS XHMHHM BBICOKOMOJIEKYJISIPHBIX COEAVUHEHMH: MOHOMED, IOJIHMMED, 1K 1.4
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aluU, CPEAHssI MOJeKyaspHass macca. OCHOBHBIE
METO/]Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUN — ITOJIMMEPU3ALU U TOJIMKOHICHCALIHS. 4
O3HakoMJIeHHE ¢ 00pa3liaMyd MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB:
T1acTMacchl (MOJIMATUIIEH, MTOJIMIPONUIICH, TOJUBUHUIXIOPU, MTOJUCTUPOI); HATYPaIbHbIN U
CUHTETHYECKHE Kayudyku (OyTaJMEeHOBBIM, XJOPONPEHOBBII M M30MPEHOBBIN); BOJOKHA
(HatypanpHbIe (XJIOMOK, MIEPCTh, IIENK), HMCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHUE (KalpoH U JIaBCaH)
Bcero 78
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3. YCJIOBUSI PEAJIMBAIIMU ITPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM
AANCHUITIIINHBI
3.1 [Jas peanuzanuu mnporpaMmbl o0meo0pa3zoBaTebHOM aucuMILIMHbL «XUMUSA»
MPelyCMOTPEH KaOMHET XUMHUHM C JIabopaTopueil U 1abopaHTCKOM KOMHATON, B KOTOPOM UMEETCs
BO3MOXXHOCTh OO€CreunTh CBOOOAHBIN AocTyn B VHTEepHET BO BpeMsi yueOHOro 3aHSTUS U B
NePHUOJ] BHEYICOHOU IEATEIHHOCTH 00YJIArOIINXCsl, OCHAIIEHHBIN 000PYIOBAaHHEM:
- 000pyIOBaHUE U PEAKTUBHI COTIIACHO YCTAHOBIEHHOMY CTaHAAPTHOMY IEPEUHIO JJIsi KaOMHETa
XUMUU;
- HaTypaJibHble 00BEKThI, MOJIEH, TPUOOPHI U HAOOPHI ISl TOCTAHOBKU JAEMOHCTPALIMOHHOTO U
YYEHHUECKOTO KCIIEPUMEHTA;
- BCIIOMOTaTeIIbHOE 000PYI0BAaHKE U WHCTPYKIIUH;
TEXHUYECKUMHU CPEJICTBAMU O0yUECHUSI:
* MHOTO(YHKIIMOHATBHBIN KOMILIEKC MPernoaBaTes;
" [IeYaTHBIC U YKPAHHO-3BYKOBBIC CPEJICTBA OOYUCHHS;
" CpeJICTBA HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA;
" IEpEYHU OCHOBHOU U JIOMOJHUTENbHON yueOHOM TuTepaTyphl, OMOIMOTeYHBIN (HOHI.
3.2. UndopmannonHoe odecneyeHne nNporpaMmmbl

Jliist peanu3anuu mporpaMMbl OMOIHOTEYHBIN (HOHT 00pa30BaTEIBLHONW OPraHU3aAlNN JTOJIKCH
UMETh TeYaTHbIE W/WIM OJJIEKTPOHHBIE OOpa3oBaTeibHbie U HHPOPMAIMOHHBIE PECYPCHI,
pexomennoBanHele  ®YMO, nns ucnonb3oBaHus B oOpas3oBarenbHOM mporecce. [lpu
dbopmupoBannK OnOIMOTEYHOro (PoHIa 00pa3oBaTEILHON OpraHU3alel BEIOMpAeTCs HE MEHEe
OJIHOTO M3JIaHUS U3 MEPEUNCICHHBIX HIDKE MTEYATHBIX M3IaHUN U (WJIH) JICKTPOHHBIX U3JaHUH B
KauyeCTBE OCHOBHOTO, TP STOM CITUCOK, MOXET OBITh JJOTIOJTHEH HOBBIMU U3JITAaHUSIMHU.

3.2. UupopMmannoHHOe oOecnedeHne peajn3alui NporpaMmbl

OcHoBHas1 JIMTEPATYPA
Iaopuensin O. C. Xumus. 10 ximacc : 6a30Bbiii ypoBenb : yueouuk / O. C. I'abpuensn, U. T.
Octpoymos, C. A. CnagkoB. — 6-e u3a., ctep. — Mocksa : [Ipocsemenue, 2024. — 128 ¢. —
URL: https://e.lanbook.com. — Pexxum noctyma: o moamnucke. (PITY)
I'adpueassn O. C. Xumus. 11 xiace : 6a30Bblii ypoBesb : yueOHuk / O. C. T'abpuensn, U. T
Octpoymos, C. A. CiagkoB. — 6-e u3., crep. — Mocksa : [Ipocsemenne, 2024. — 127 c. —
URL.: https://e.lanbook.com. — Pexum moctyna: mo moamnucke. (PITY)
Xumus. 10 knace : yrnyOneHHsli ypoBeHb : yueObnuk / B. B. Epemun, H. E. Ky3smenko, B. U.
Tepenun [u ap.] ; mox pegakiueit B. B. Jlynuna. — 11-e uza., crep. — Mockaa : [Ipocsenienue,
2024. — 446 c. : mn. — URL: https://e.lanbook.com. — Pexxum poctyma: o noamnwucke. (PITY)
Xumus. 11 knace: yrinyoneHssiii yposens : yueOnuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpoznos, B. B. Jlyaun ; mox penakmueit B. B. Jlynuna. — 11-e usa., crep. — Mocksa :
[Mpoceemenue, 2024. — 478 c. : wn. — URL: https://e.lanbook.com. — Pexum mocrymna: no
noanucke. (PITY)
Pym3utuc I'. E. Xumus : 6a30BbIii ypoBEHb : y4eOHUK, pa3paO0TaHHBIN B KOMIUIEKTE C Y4eOHBIM
nocobuem Juisi 00pa3oBaTENbHBIX OpraHU3alUil, pearu3ylonx o0pa3oBaTelIbHbIE MPOTrPAMMBbI
cpenuero npodeccuonansHoro oopazosanust / I'. E. Pymsutuc, ®. I'. ®enpaman. — Mocksa :
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[Mpoceemenwue, 2024. — 336 ¢. — (Yueouuk CIIO). — URL.: https://e.lanbook.com. — Pexwum
nocryna: no noanucke. (PILY)
Pagenxuii A. M. Xumus : 6a30BbIi YpOBEHB : TPEHUPOBOYHBIE U IIPOBEPOYHBIE PaOOTHI : ydeOHOE
nocodue, pa3padOTaHHOE B KOMIUIEKTE C YU4EOHUKOM Juisi 0Opa3oBaTElbHBIX OpTaHU3AINM,
peanu3yronmx o0pa3zoBaTelibHbIe IPOrPaMMBbI CpeliHero npodeccuonaabHoro oopazoBanus / A.
M. Papenxuii. — Mocksa : IlpocBemenne, 2024. — 81 ¢. — (Yuebnuk CIIO). — URL:
https://e.lanbook.com. — Pexwum gocryna: mo noamucke. (PITY)
Pymsutuc I'. E. Xumus : 6a30BbIii ypOBEHbB : y4eOHUK, pa3paO0TaHHBI B KOMIUIEKTE C Y4€OHBIM
nocobuem Juisi 00pa3oBaTENbHBIX OpraHU3alUil, pearu3ylonmx o0pa3oBaTelibHbIE MPOTrPAMMBI
cpenuero npodeccuonaapHoro obpaszosanust / I'. E. Pynsurtuc, ®@. I'. ®enpaman. — Mockaa :
[Tpoceemenue, 2024. — 336 c. — (Yuebnuk CI10). (@ITY) — 60 3k3.
Pageuxuii A. M. Xumus : 6a30BbIi ypOBEHB : TPEHUPOBOYHBIC ¥ IPOBEPOUYHBIC PAOOTHI : yueOHOE
nocobue, pa3pabOTaHHOE B KOMIUIEKTE C YYEOHHKOM Uid OOpa3oBaTelIbHBIX OpraHu3alui,
pea3yIonmx 00pa3oBaTeIbHbIe MPOrPAMMEI CpeiHero mpodeccnoHanbHOT0 00pa3oBaHus / A.
M. Papeuxuii. — Mockaa : [Ipocsemenune, 2024. — 80 c. — (Yueonux CI10). (PITY) — 60 k3.
JonoHUTEeIbLHAS JUTEPATYpPa

Pymsutuc I'. E. Xumus. 10 xmacc : Ga3oBwlit ypoBeHb : yueOnuk / I'. E. Pymsutuc, @. I
®enpaman. — 10-e m3a., crep. — Mocksa : IlpocBemenue, 2023. — 224 c¢. — URL:
https://e.lanbook.com. — Pexxum noctyna: mo mojmucke.
Pymsutuc I'. E. Xumus. 11 kmacc : 6a3zoBblil ypoBenb : yueOHuk / I'. E. Pymsutuc, ©. I.
O®enpaman. — 10-e m3a., crep. — Mocksa : [lpocBemenue, 2023. — 223 c¢. — URL:
https://e.lanbook.com. — Pexxum moctyma: mo mojmucke.
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4. KOHTPOJIb M OIEHKA PE3YJIIbTATOB OCBOEHMUAA

OBIIIEOBPA3OBATEJILHOM JJUCHUILJIAHBI

KouTtponb u omneHka pe3yapTaTOB OCBOCHHS —0O0IIe00pa3oBaTeIbHON

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPC3 NUCHUILIMHAPHBIC PC3YJIbTAThl, HAIIPABJICHHBIC

Ha (opmupoBaHHe OOHMX U MPOdeCcCHOHATBHBIX KOMIIETEHLUN MO pasjenam u

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Oo6masi/npodeccuoHanbHast Pasznen/Tema Tun oneHoYHBIX
KOMIIeTeHIUsl MeponpusTHil
OK 01. Beibupath criocoOsr Tema 1.1-1.7
pelIeHus 3a1a4 Tema 2.1-2.3
npodeccuoHaIbLHON Tema 3.1
NEATEILHOCTHU Tema 4.1 TectupoBanue
IPUMEHUTEIBHO K pa3inuuHbiM | Tema 5.1-5.4 VYerHbli onpoc
KOHTEKCTaM Tema 6.1 Pemenne pacuéTHpix 3a1a4
Tema 7.1 Habmroienue 3a xonom
Tewma 8.1, 8.2 BBITIOJIHCHUS TIPAKTUKO-
OPUEHTUPOBAHHBIX 33 [aHHIA
OK 02. Ucnosb3oBaTh Tema 1.2 [IpeacraBnenue pe3yabTaToB
COBPEMEHHBIE CPEACTBA Tema 1.4-1.7 MPAKTUYECKUX U
MOMCKa, aHaIu3a 1 Tema 2.1,2.2 71a00paTOPHBIX paboT
uHTepnperauuu nHpopmanuu, | Tema 4.1, 4.2 IIpoBeaeHnE XMMUYECKOTO
1 nH()OPMAIMOHHBIC Tema 5.2-5.4 AKCIIEPUMEHTA
TEXHOJIOTHH J1Jisl BhimosiHeHust | Tema 6.1 Brinosinenue
3aja4 rnpodeccruoHaIbHON Tema 7.1 KOHTPOJIbHBIX
JIEATENBHOCTH Tema 8.1, 8.2 paboT 1o
paszzenaM AUCHUILITUHBI
OK 04. Tema 1.7 OrneHka caMOCTOSITENTEHO
D pexTuBHO Tema 2.1,2.2 BBIMIOJTHEHHBIX 3aJIaHUI
B3aMOJIENCTBOBATH U Tema 4.1 , 4.2 3ammuTa yqe6HO-
paboTaTh B KOJIIEKTUBE U Tema 5.2-5.4 HCCICA0BATEIBLCKOTO
KOMAaH/Ie Tema 6.1 MPOEKTA (C y4eTOM
Tema 7.1 Oymymeit
Tema 8.1, 8.2 npoQeCCHOHAIBHON
JESITEIIbHOCTH )
OK 07. ConeiicTBOBaTH Tema 1.7 3amura peneHus Keic-3aaau
COXPAHEHUIO OKPYXKAIOIIeH Tema 2.3 (c yuerom Oynymiei
cpensl, pecypcocoepexxenuto, | Tema 5.1 npo¢eCCHOHAILHON
MPUMEHSTh 3HaHUS 00 Tema 8.1, 8.2 JIESITEIIbHOCTH )

W3MEHCHHMH KINMAaTa,
MPUHIIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIEUCTBOBATH B YPE3BbIUYAMHBIX
CUTYalHSIX

BrinonHenne 3agaHui
MIPOMEXKYTOUHOM aTTECTallun
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