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1. OBLIASA XAPAKTEPUCTHUKA PABOYEN IMPOI'PAMMBbI
OBIIEOBPA3OBATEJIBLHOMN JUCITATIIMHBI «XUMMUS»

1.1. MecTo AUCHUILVIMHBI B CTPYKTYpe OCHOBHOH mnpodeccuoHaNbHON 00pa3oBaTelbHOM
NPOrpamMmbl

OOmieoOpa3zoBarenpHasl  JUCHUIUIMHA  «XHMHUS»  U3ydaeTcs Ha  0a30BOM  yYpOBHE B
o0m1eoOpa3oBaTelbHOM LUKJIE Y4eOHOTO IIaHa OCHOBHOW MpOQecCHOHANBHON 00pa30BaTENbHOM
nporpammsl 0808.01.28 «MacTep OTIeTOUYHBIX CTPOUTENBHBIX U IEKOPATUBHBIX PabOT

[MporpamMmma JMCHMIUIMHBI COCTAaBJICHA Ha OCHOBE CIEIYIOIIUX HOPMATHBHO-IIPABOBBIX

JIOKYMEHTOB:

-QenepanpHblii  rocylapcTBEHHbIM  0Opa3oBaTENbHBIM  CTAaHAAPT  CpPEAHEro  OOILero
obpazoBanus (nanee — ®I'OC) (mpukaz Munoopaayku PO Ne 413 ot 17 mas 2012 r. ¢ uBMeHEHUAMHA
U jnonoyiHeHUsIMU OoT 29 nexabps 2014 r., 31 nexabpst 2015 ., 29 utons 2017 r., 24 centsops, 11
nexadpst 2020 r., 12 aBrycra 2022 1.),

- denepanbHbII roCyAapCTBEHHBIN 00pa3oBaTeNbHbII CTaHapT CpeaHero
npodeccuoHanbHOro 00pazoBanus mo npodeccun 08.01.28 «MacTep OTIEIOUYHBIX CTPOUTEIBHBIX U
JIeKOpaTUBHBIX paboT» (mpuka3 Munucrepctsa npocsenieHuss PO Ne 340 ot 18mas 2022 r.),

- IlpumepnHast pabGodass mporpamma oO0IIE00pPa30BATENEHON TUCIUTUIMHBL «XHUMUSD)Y LIS
npodeccroHalIbHBIX 00pa3oBaTeIbHBIX OpraHu3anuil (yreepxaeHa Ha 3aceqanuu CoBera Mo OIeHKe
COJICpKaHMS M KavyecTBa NMPUMEPHBIX pabouuX IMporpamm oO0Ieo0pa3oBaTebHOTO U COIMAIBHO-
F'YMaHUTapHOTO LUKJIOB CpeaHero npodeccruoHanbHoro oopazoBanus (mpotokona Ne 14 ot 30 Hos0ps
2022 r.)).

YyebOuas IUCIMILINHA «XUMUI» SIBJISIETCS 00s13aTenpHOMI JaCcThIO
001eo0pa3oBaTeIbHOTO  IUKJIA  OCHOBHOM  0Opa3oBaTeNbHOW  MPOTPpaMMBl  CPEIHETO
npodeccuoHanpbHoro ooOpazoanusa (mamee — CIIO) B coorBerctBUu ¢ PI'OC mo mpodeccun
08.01.28 «MacTep OTIAeNOYHBIX CTPOUTEIBHBIX U JEKOPATUBHBIX PadOT.

W3ydyenne xumuu Kak y4eOHOW JMCUMIUIMHBI, Y4YUTHIBAaIOIIeW crenuduky ocBanBaeMon
crynentamu npogeccun CIIO, obecrieunBaercs:

* BBIOOPOM pa3IMYHBIX MOJIXO0J0B K BBEJICHHUIO OCHOBHBIX ITOHSTHIA;

* (opMupoBaHneM cucTeMbl Y4e€OHBIX 3adaHui, obOecneunBaromMux dPPeKTUBHOE
OCYILIECTBJICHIE BBIOPAHHBIX LIEJEBBIX YCTAHOBOK;

* o0oraiieHueM CIeKTpa CTUjeil yueOHO 1eSTeIbHOCTH 3a CYET COTIACOBAHUS C BETYITUMU
JesITeNbHOCTHBIMU XapaKTepUCTHKAaMU BEIOpaHHOMU mpodeccuu.
[IpodeccrnonanbHas cocTaBisAONIAs OTPAKAETCS B TPEOOBAHUIX K MOJTOTOBKE CTYACHTOB B YaCTH:

* oOmieil cucTeMbl 3HAHUUN: cojep)KaTelbHbIe MPUMEPHI HCIOIb30BAHUS MATEMATHUYECKUX
uae 1 MeToI0B B IPO(ECCHOHATBHON AEeSITENFHOCTH;

* YMEHHI1: pa3nuyre B ypoBHE TpeOOBaHUMN K CJIONKHOCTU MPUMEHSEMBIX aITOPUTMOB;

* IPAKTUYECKOTO HCIIOJIb30BaHUS MPUOOPETEHHBIX 3HAHWM M YMEHUW: WHIWBHUAYaJIbHOTO
y4eOHOTO ONbITa B MOCTPOSHUH MAaTEMATUUYECKUX MOJIEIEH.

Oco6oe 3HaueHue IUCIHUIUIMHA UMEET Npu (OPMHUPOBAHUU M PA3BUTHH CJIeTYIOLIUX
00X KOMIIETeHIUIA:

OK 01. BeiOupate cnocoObl pemeHHs 3a1ad MNpo(ecCHOHANBbHOW  JIeSATETbHOCTH
MPUMEHUTENBHO K PA3IMUYHBIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTb COBPEMEHHBIE CpEACTBA IIOMCKA, aHaIM3a M HMHTEpPIpETaLuu
uHpopMalMy, U WHGPOPMALMOHHBIE TEXHOJIOTUM JJs BBIMOJHEHHUS 3a7ad NpoecCHOHATHLHON
JESITEIBHOCTH.



OK 03. IlmanupoBarh W peaNn30BBIBATH COOCTBEHHOE MPO(ECCHOHAIBFHOE U JIMYHOCTHOE
pa3BUTHE, MPEINPUHUMATEIBCKYIO NESITEeIbHOCTh B Mpo(decCHoHAIbHON cdepe, HCHOoIb30BaTh
3HaHUS 10 (PMHAHCOBOM IPAMOTHOCTHU B PA3IMYHBIX )KMU3HEHHBIX CUTYaIHIX.

OK 04. DddexTrBHO B3aUMOICHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaH/]IC.

OK 05. OcymecTBisiTh YCTHYIO M IHCBMEHHYIO KOMMYHMKAIMI0 Ha TOCYIapCTBEHHOM
s3pike Poccuiickoii @enepannu ¢ ya€ToM 0COOCHHOCTEN COIMAIBHOTO M KYIBTYPHOTO KOHTEKCTA.

OK 06. IIposiBATh rpaXAaHCKO-NaTPUOTUUECKYIO MTO3ULMIO, JEMOHCTPUPOBATh OCO3HAHHOE
[IOBEJICHUE HA OCHOBE TPaJWLIMOHHBIX OOIIEYEIOBEUYECKUX ILIEHHOCTEH, B TOM YHUCIE C Y4ETOM
rapMOHHU3aLMU MEXHAIIMOHAIBHBIX M MEXKPEIUTMO3HbIX OTHOIIEHWH, NPUMEHSATh CTaHAAPThI
AHTUKOPPYINLIMOHHOTO OBE/ICHUS.

OK 07. CogeiicTBOBaTh COXPAaHEHUIO OKPYXKAIOMICH Cpelbl, PecypcocOepexeHHIO,
MIPUMEHSTh 3HaHUS 00 U3MEHEHNUHU KJIMMaTa, MPUHIMIBI OEpPEeKIMBOrO MPOU3BOJICTBA, 3P (HEKTUBHO
JENCTBOBATH B UPE3BBIYANHBIX CUTYALMX;

npogeccnoHAIbHBIX KOMIIETEHIHIA:

- BBIIIOJIHEHUE IITYKaTYPHBIX U JIEKOPATUBHBIX padoT:

[IK.1. BpIMonHATH IWITYKaTypHbIE pabOThl MO OTHENKE BHYTPEHHMX M HapyKHBIX
ITOBEPXHOCTEH 31aHUIA U COOPYKEHHM.

[1K .2. BoinosnHATh paboThI MO YCTPOWCTBY HAJTMBHBIX MOJIOB U OCHOBAHUMN MOJT MOJIBI.

- BBIMIOJIHEHUE MAJISPHBIX U JIEKOPATUBHO-XY/I0KECTBEHHBIX PaboT:

[IK 1. BpInmonHATh MOATOTOBUTENbHBIE PAOOTHI NMPU MPOU3BOACTBE MAJSPHBIX pabOT mpu
OT/IEJIKE TIOBEPXHOCTEN 3AaHUI U COOPYKEHUH.

[IK .2. BemonHATE pabOTHl MO OKPANIMBAHHUIO M OKJIEHBAHUIO O0OSMH TOBEPXHOCTEH
pa3IUYHBIMU CIIOCO0aMU;

JInyHOCTHBIE pe3yabTaThl
- MOHUMAIOIIUK NPO(ECCHOHAIBHOE 3HAYEHHE OTpaciy, CHELMaIbHOCTU JUISl COLMAIbHO-

HSKOHOMMYECKOTO U HAyYHO-TEXHOJIOTMUECKOTO Pa3BUTHSI CTPAHbI
- OCO3HAHHO MPOSIBIAIONIMN TPAXKJAHCKYI0 AKTUBHOCTh B COLMAJIBHONW W HKOHOMHYECKOM
XKU3HU Ps3aHckoi o6nacTu.
- OCO3HAHHO MPOSBIISIIOIINI HEPABHOIYIIHOE OTHOIIIEHHE K BEIOpAHHON MPOo(decCuoHaIbHOM
NEeSITeIbHOCTH, IOCTOSIHHO COBEPIICHCTBYETCS, MNPOPECCHOHANBHO pPAacTeT, MPOCIaBIIS
CBOIO
CHEHATIbHOCTD
- obmanmaromuii  COPMHPOBAHHBIMU ~ TPEACTABICHUSIMH O 3HAUYEHWHM W LIEHHOCTHU
CHEIHaTbHOCTH, 3HAIOUTUHN U COOTIOAAIONINI TPaBUIIa U HOPMBI ITPO(EeCCHOHAIBHOM 3THKU
— JEMOHCTPHUPYIOIIUN 3HAHUS 3CTETUYECKUX MPABWI U HOPM B MPO(PECCUOHATBHON KYJIbType
CHelHaTbHOCTU
— WCIOJIb3YIOUIUI BO3MOXKHOCTU XYAOXECTBEHHONW M TBOPUECKOHW NEATEIBHOCTH B LIEJSIX
CaMOpa3BUTHUS M pPeaTu3allid TBOPUECKUX CIOCOOHOCTEH, B TOM 4YHCIE B
pohecCHOHAIBHOM
NEeSTEIIbHOCTH
- JEMOHCTPUPYIOIIMKA  (U3UYECKYI0 TOJIrOTOBICHHOCTh U  (U3UYECKOE pa3BUTHE B
COOTBETCTBUU € TpeOOBaHUSIMHU OyAyIIel MpodeccnoHaANbHOM e TENbHOCTH CIIEHATFHOCTH
- MPUMEHSIONINIA 3HAHHUA O HOPMax BBHIOpAaHHOU CIEIUATbHOCTH, BCEX ee TpeOoBaHUIl U
BBIPQKAIOIMIMI TOTOBHOCTh pPEaJbHO y4acTBOBaTh B MPO(GECCHOHANBLHOW JAEATeNbHOCTU

B
COOTBETCTBUHU C HOPMATUBHO-IIEHHOCTHON CUCTEMOM
— TOTOBBINM K OCBOCHHIO HOBBIX KOMITETEHITUH B MpodeccnoHalbHOM oTpaciu
— oOnafarouii 3HaHUSAMHU TEXHUYECKOU IKCIUTYaTalli U 00CTy)KMBaHUS, PEMOHTY,
MOHTaXy, TPOTPAMMUPOBAHUIO ¥ TMPOCKTHPOBAHHUIO YCTPOWUCTB, NPHOOPOB, 00OPYIOBaHMS,



MalllUH H
YCTAaHOBOK B PA3JIMYHBIX OTPACIIAX IPOMBIIUICHHOCTH B PaMKax CIEUAIBHOCTH
- o0IagaonMi3HaHUIMUO TEXHIYECKUXYCTPOHCTBAX, UXCBOUCTBAX, TPUHIMIIAXPAOOTHIB
paMKax CHELMAIbHOCTH
- OTBETCTBEHHO MOJXOASIIMNA K PALMOHAIBHOMY MOTPEOJIEHUIO SHEPruH, BOJBI U JAPYTHX
MPUPOIHBIX PECYPCOB B )KM3HU B paMKaxX 00y4eHHUs U MPO(hecCHOHANBHON e TebHOCTH
- MOHUMAIOIIMKA OCHOBBI KOJIOTUYECKON KYJIBTYpHl B MPO(PECCHOHATBHON NEsITEIHHOCTH,
o0ecrieunBaloIell  OTBETCTBEHHOE  OTHOIIEGHHE K  OKpY)Kalollell  ColuaabHO-
IIPUPOAHOM,

IIPOU3BOJICTBEHHOU CPEJIE U 310POBBIO

1.2. llean u njiaHupyemMble pe3yabTaTbl OCBOCHUS AU CIUTIIHHBI

1.2.1. leau u 3a1a4m AUCUMILIHHBI

dopMHpPOBAaHUE Y CTYJEHTOB MPEJCTABICHUS O XUMHYECKOW COCTaBIAIONICH €CTECTBEHHO-
Hay4YHOUW KapTHHBI MHpPa KaK OCHOBBI TPHHSITHS PEIICHUH B >XKU3HEHHBIX M IPOU3BOJICTBEHHBIX
CUTYaIIHsIX, OTBETCTBEHHOTO MOBEICHUSI B TIPUPOHOMN Cpeie.

3agaum AMCHUIJIMHBI:

1) chopmupoBarh TOHUMAHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX IPOIECCOB U
SIBICHUM B OKpYXKalIIEd cpene, UEJOCTHOM HaydyHOM KapTUHBI MHUpa, B3aUMOCBS3M U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUSA COCTaBJSATH (OPMYJIBl HEOPraHUYECKUX M OPraHUYECKHX BEIECTB,
YpaBHEHUS XUMHYECKUX PEAKIUH, OOBICHATH MX CMBICH, HHTEPIPETUPOBATh PE3yIbTaTh
XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKHM TPOBEACHUS MPOCTEHIIUX XUMHUYECKUX OSKCIEPHUMEHTATBHBIX
Hccae0BaHUN ¢ COOMIOIEHNEM TpaBUiI 0€30MacHOTO OOpaIleHus C BEIIECTBAMH U JTA00OPAaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHsI HCIOJIb30BaTh HH(POPMAIMIO XHMHYECKOTO XapakTepa W3 Pa3IudyHbIX
HMCTOYHHUKOB;

5) chopmupoBaTh YMEHUS MTPOTHO3UPOBATH MOCIEACTBUS CBOCH JESITEIBHOCTH U XUMHYECKUX
MIPUPOJIHBIX, OBITOBBIX U MMPOU3BOJICTBEHHBIX MTPOIIECCOB;

6) chopMHupoBaTh MOHUMAHHE 3HAYUMOCTH JOCTHIKEHUM XUMHUYECKOW HAYKH M TEXHOJIOTHUH
JUTSI pa3BUTHS COIMATIBLHOM M MPOU3BOJICTBEHHOM Cdep.



1.2.2. Ilnannpyemble pe3yJbTaThbl OCBOCHHUsI 001Ieo0pa3oBaTe/bHOH AucuMIIMHBI B cooTBeTcTBUH ¢ PI'OC CIIO un Ha ocHoBe ®PI'OC

COO
Koa u Ilnanupyemblie pe3yJibTaThl OCBOECHHS TUCIHIJIHHBI
HAUMEHOBaHU
e

(popmupyembIx O0mme JucuunJMHapHble

KOMIIEeTeHI M

OK 01. B yacTu TPyA0BOro BOCIIUTAHMS: -  BJQAECTh CHUCTEMOM XMMHWYECKMX 3HAHWW, KOTOpas BKIIOYAECT:

Ehﬂ6HpaTb - TOTOBHOCTb K Tpydy, OCO3HAaHHUC HICHHOCTH | OCHOBOIIOJAraromue IOHATUA (XHMHHBCKHﬁ 9JICMCHT, aTOM, J3JICKTPOHHAasA

CrocoObI MacTepCTBa, TPYI0JIIO0HE; o0oJtouka aToma, s-, p-, 0-3JIeKTpOHHBIE OpOMTAIN aTOMOB, HOH, MOJIEKYJIa,

peIICHUA 3aaa4 | - TOTOBHOCTBH K aKTUBHOU JACATCIIBHOCTU | BAJICHTHOCTDB, JOJICKTPOOTPUIATCIIBHOCTD, CTCIICHb OKHCICHUA, XUMHUUYCCKas

npodeccroHall | TEXHOJIOTUYECKOW U CONMAIbHON HAIPaBICHHOCTH, | CBSI3b, MOJIb, MOJIIPHAS Macca, MOJIAPHBIA 00BEM, YIIIEPOJHBIA CKEJIET,

BHOM CHOCOOHOCTh MHHULIMHMPOBATh, IJIAHUPOBaTh U | (YHKIIMOHAJIbHAS TPYIINA, paguKan, U30MEpHs, U30Mepbl, TOMOJOTUYECKHI

NESITEILHOCTH | CAaMOCTOSITEIHHO BBITIOIHATH TAKYIO JACSITEILHOCTD;, | PSI, TOMOJIOTH, YIIIEBOJAOPOIBI, KUCIOPOI- U a30TCOACPKAIINE COCAMHCHHS,

MPUMEHUTEIBH | - HWHTEpEC K pa3InYHBIM chepam | OMOJOTHYECKH aKTHBHBIE BEIIECTBA (YIJIEBOMBI, KHPBI, OCIKH), MOHOMED,

0 K pa3NIu4HbIM | MpodecCHoHAIBbHOM e TENbHOCTH, MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COEIMHEHUS,

KOHTEKCTaM OBiajgeHHe  YHUBEPCAIbHBIMH  YYeOHBIMH | KDUCTAJUIMUECKAs pEIIETKa, THUIBl XUMUYECKHX pPEaKIHi (OKUCIUTEIbHO-
NMO3HABATEJIbHbIMH el CTBUAMM: BOCCTaHOBUTEJbHBIE, 9K30-U SHIAOTEPMHUECKUE, PEAKIIM HOHHOTO 0OMEHa),
a) 0a3oBble JIOTHYECKHUeE AeiicTBHS: pPacTBOp, AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, SJIEKTPOIUTHIECKAs JUCCOIMAIIHS,
- CaMOCTOSITEJILHO dbopMynupoBaTh U | OKHCIIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUECKON peaklnu, XUMUYECKOe
aKTyalu3upoBaTh MpoOjeMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUU M 3aKOHbI (TEOpUS XUMHUYECKOTO CTPOCHHS
BCECTOPOHHE; oprannueckux BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTHUECKOM

- yCTaHaBJIMBATh CYIICCTBCHHBIM TNPU3HAK WIN
OCHOBaHHUS Il CpaBHEHHS, KIACCU(PHUKAIUU U
000011IeHN;

- ONpeAeisaTh IEIH JICATSIBHOCTH,
mapaMeTpsl U KPUTEPUHU UX JIOCTHIKCHHS,
- BBIABIISATH 3aKOHOMEPHOCTH W NPOTHBOPEYHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTh KOPPEKTUBBl B  JIESTEIBHOCTD,
OIICHUBATh COOTBETCTBUE pE3yAbTATOB LIEJIAM,
OIICHUBATh PUCKU MOCIEACTBUN ACITETbHOCTH;

3aJaBaTb

Jycconyanum, nepuoanueckuit 3akon .M. MenzaeneeBa, 3ak0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XHUMHUH, (PAKTOJIOTHUCCKUE
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJyYeHUU U OE30MacHOM HUCIOJIb30BAHUU
BOXHEHIINX HEOPraHMYECKUX U OPraHMYeCKUX BEIIECTB B OBITY H
MPaKTUYECKON JIEATECILHOCTH YEJIOBEKA;

- yYMETb BBISBISATH XapaKTepHbIE MPHU3HAKK M B3aMMOCBSI3b M3YYEHHBIX
MOHATUN, TPUMEHATh COOTBETCTBYIOIINE OHATHUS IPU ONMCAHUU CTPOEHUS U
CBOWCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M MX IPEBpALICHUM;
BBIABIAT,  B3aMMOCBSI3b  XMMHYECKUX 3HAaHWH C  ITIOHATHIMH H
MPEACTABICHUSAMU JPYTHX €CTECTBEHHOHAYYHBIX ITPEIMETOB;




- pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH
KU3HEHHBIX TIPOOIEM

0) 0a3oBbIe HCCIEN0BaTENbCKUE 1€ CTBHS:

- BIIQJICTh HABBIKAMH Yy4eOHO-MCCIICAOBATEILCKOM
" MIPOCKTHOM JIESTCIILHOCTH, HaBBIKAMH
paspenieHus npooseM;

- BBISIBIIATH TPHYUHHO-CJICJICTBEHHBIC CBSI3U H
aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATh TUIIOTE3Y €€
pelIeHuUs, HAaxOJIUTh aApTryMEHTBI JUTS
JIOKa3aTeIbCTBA CBOWX YTBEP)KJICHUH, 3ajaBaTh
MapaMeTpsl U KPUTSPUU PEIICHUS;

- aHAIM3UPOBAThH IOJIyYEHHBIC B XOJIe PEIICHHUS
3aJlaud PEe3yJIbTAThl, KPUTUYCCKH OIICHUBATH WX
JOCTOBEPHOCTh, IPOTHO3HPOBATh HW3MCHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B MMO3HABATEIBHYIO U
MPAKTUYECKYIO0 00IaCTH KU3HEACATEIHHOCTH,

- yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00JIaCTeH;

- BBIBUTaTh  HOBBIC  HJIEH,
OPHUTMHAJILHBIC ITOIX0/IbI K PEIICHUS;
- CIIOCOOHOCTh MX MUCIIOJIH30BAHUS B
TTO3HABATEIHPHOU U COIMATLHOM MPAKTHKE

npeaiaraTh

- YMCTb HCIIOJIB30BaTh HauMMCHOBaHUA XUMHYCCKHUX COGI[I/IHGHI/Iﬁ
MEXKIYHAPOJHOTO COK3a TEOPETHYECKOW W MPUKIATHOM XUMHUH U
TPUBHUAJIBHBIC HA3BAHUA BaXXHEHUIITUX BCIICCTB (3TI/IJI€H, AllCTUIICH, TTIMICPHH,
deHon, QopMalbIerua, YKCyCHas KUCJIOTA, TJHWIHMH, YyrapHbli ras,
erIeKI/ICJILIf/i ra3d, aMMHaK, ralcHas HU3BCCTb, HCrali€Has HM3BCCThb, ITUThCBAs
colla U JIPYTUX), COCTaBIATH (POPMYJBI HEOPraHWYECKHX W OPTraHUYeCKUX

BCIICCTB, YpPaBHCHHA XHUMHWYCCKUX pCaKHHfI, OOBSICHATL X CMBICIJI,
MOATBCPKIAATH XapaKTCPHLBIC XUMHNUYECCKHUE CBOIiCTBA BCIIICCTB
COOTBCTCTBYIOIIMMH SKCIICPUMCHTAMHU W 3allUCAMU ypaBHeHI/Iﬁ XUMHNYECCKHUX
peakuumii;

- YMETh YCTAaHABJIMBATh MPUHAJJICKHOCTh HM3YyYEHHBIX HEOPTaHWYECKUX U
OPraHWYECKUX BEIIECTB K OMPECICHHBIM KJIacCaM M TPYIaM COEIUHEHUM,
XapaKTEPU30BaTh WX COCTAaB M BAKHEHIIME CBOWCTBA; OMPEACITSATH BUJIBI
XUMHUYECKUX CBsi3el (KOBAJICHTHAs, HOHHAS, METAJUTMYECKasi, BOJOPOHAs),
THUTIB KPUCTAIUTMYECKUX PEIIETOK BEIIECTB; KIaCCU(UIIUPOBATH XUMUUECKHE
peakmuu;

- chopMupoBaTh MPEACTABICHUA: O XHMHUYECKOW  COCTaBJISAIONICH
€CTECTBEHHOHAyYHOW KapTHHbI MHUpPa, POJM XUMHHM B TIO3HAHUU SIBICHUN
Opuposbl, B (QOPMHUPOBAHUM MBIIUICHUS M KYJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOJUMON Uil PELIEHUs! MPAKTUYECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO U
MIPUPOJIHON Cpelie;

- YMeThb NIPOBOJUTH pacyeThl MO XUMHUYECKUM (OopMyllaM U YpaBHEHUSM
XUMHUYECKUX  pEeakuil ¢  HCMNOJb30BaHHEM  (U3UYECKUX  BEJIMYUH,
XapaKTEepPU3YIOIINX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Macchl, o0bemMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; KCIOIb30BATh
CUCTEMHbIE XMMHUYECKHUE 3HAHHS IS MPUHSATUS PEIICHUN B KOHKPETHBIX
JKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

OK 02.
Hcnonn3oBarh
COBPEMEHHbBIE
cpencTea
MOMCKa,

B o6s1acTHIIEHHOCTH HAYYHOTO MO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKH U OOIIECTBEHHOW MPaKTUKHU,
OCHOBAHHOTO Ha JIHAJIOre KYJIbTYP,

- yMeTb IUIAHUPOBaTh U  BBIIOJHATH XUMHUYECKUH  SKCHEPUMEHT
(mpeBpallleHnsT OpPraHWYEeCKMX BEIIECTB IPU HArpeBaHUM, IMOJydeHHE
STWIEHA U W3YYEHHUE €ro CBOMCTB, KaUECTBEHHBIE PEaKLUU Ha albJCTHU]BI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JAeHaTypauus OelKOB MpH HarpeBaHuM,
[[BETHBIE pEaKUMUU OCNIKOB; TPOBOAUTH pEAaKIMM HOHHOIO OOMEHa,




aHanM3a u
MHTEPIpETaNN
uHpOpMAIUU U
MHGOPMAITMOHH
bI€ TEXHOJIOTHH
IS
BBITIOJTHEHUS
3amaq
npodeccuoHan
BHOM
JESATeTbHOCTH

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa B
MOJIMKYJIbTYPHOM MHDE;

- COBEPUICHCTBOBAHHE SI3bIKOBOM M UYHUTATEIBCKOU
KyJbTYpbl KaK CpPEICTBA B3aUMOJIECHCTBHUS MEKITY
JXOJIbMU U MTO3HAHUS MUDA;

- OCO3HAHUE ILIEHHOCTH HAYYHOW JAESTEIbHOCTH,

FOTOBHOCTb  OCYHIIECTBJIATH  INPOEKTHYIO  H
HCCIIEI0BATENILCKYIO JeSITEIbHOCTD
WHIUBUAYAJIbHO U B TPYIIIIE;

OBiajgeHne  yYHUBEpPCAJIbHBIMH  Y4eOHBIMHU

NMO3HABATEJILHBIMH A€l CTBUSIMM:

B) padora ¢ nHopmaumeii:

- BJIQJIETh HaBBIKAMU MOJIy4yeHUs MHPOpMAIUU U3
HUCTOYHUKOB pa3HbIX THIIOB, CaMOCTOATCIIBHO
OCYIIECTBIISITh TIONCK, aHAJIHM3, CUCTEMAaTH3AINIO U
MHTEpIpEeTAN0 HHPOPMALH Pa3TUYHbIX BUJIOB U
dhopm mpencTaBIeHUs;

- co3laBaTh TEKCThl B pa3iIMuYHBIX (opmarax c
y4eTOM Ha3HaueHUs HHQOpMAIMK U LEJIeBOM
ayIUTOPUH, BHIOWpas ONTUMAIbHYIO  (opmy
MIpe/ICTaBJICHUS U BU3yalH3alUy;

- OLEHHMBaThb JIOCTOBEPHOCTb, JIETUTUMHOCTH
nHpopMaluy, €€ COOTBETCTBUE IPaBOBBIM H
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCMOJb30BaTh CpeACTBa HH(OPMALMOHHBIX U
KOMMYHHMKAIIUOHHBIX TEXHOJOTHMM B pElICHUH

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHu3allMOHHBIX  3aJad ¢  COONOJEHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHHKH OE30IIaCHOCTH,
THUTHUEHBI, PECypcoCOEpe eHHs, TPaBOBBIX U
THMYECKMX  HOPM, HOPM  WH(POPMAIMOHHON
0€30IMacHOCTH;

- BJIQJIETh HABBIKAMH PAclO3HABAHUA U 3AILIUTHI
uHpopMannu, HHGOPMaIIMOHHOK 06e3011aCHOCTH

OTIpE/IENATh Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEaKLMU Ha CylbdaT-,
KapOoHaT- M  XJOpPUA-aHUOHBI, HA  KAaTUOH  AaMMOHHS;  pellarh
JKCIEpUMEHTalbHbIE 3a7auu 1o Temam "Meramibl" u "Hemeramibl") B
COOTBETCTBUU C MpaBWIAMHU TEXHUKU OE€30IaCHOCTU MpU OOpalIeHUH C
BEIIECTBAMH U JIAOOPATOPHBIM 00OPYAOBAHHEM; MPEICTABIATH PE3yIbTAThI
XMMHUYECKOT0 SKCIIEPUMEHTA B (popMe 3alKcH YpaBHEHUHM COOTBETCTBYIOIINX
peakuuii ¥ GopMyIUPOBATH BBIBOJII HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETb aHAJIU3UPOBATH XUMHUUECKYI0 HHPOPMALIKIO, OJYyJaeMyI0 U3 Pa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoM nHpopmanuu, cetb IHTEpHET u Apyrue);

- BJIAJIETh OCHOBHBIMHM METOJaMH HAaydyHOTO TIO3HaHMUS BELIECTB M

XUMHYECKUX  SBIICHWUH  (HAOMIOJeHUE, W3MEpEHNE, SKCIIEPUMEHT,
MOJICITMPOBAHNE);

- YMETh TPOBOJUTH PACUYETHl MO XUMHUYECKUM (opMylaM W ypaBHEHHSIM
XUMUYECKUX  PpEaKIUid C  HCIOJB30BaHWEM  (PU3WYECKUX  BEIMYHH,

XapaKTEePU3YIOIINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; KCIOIb30BATh
CHUCTEMHBIE XMMUYECKHE 3HAHUS JUI1 HPUHATUS PEIIEHUH B KOHKPETHBIX
AKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM




JIMYHOCTH;

OK 04.

Db dexTuBHO
B3aUMO/ICHCTBO
BaTh U
paboTtath B
KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEIEIICHHUIO;
-OBJIaJICHHE HaBbIKaMU y4eOHo-
HCCIIEIOBATENBCKOM, MPOEKTHOM W COUHAIBHOU
NEeSITENHHOCTH;

Osnanenue YHHMBEPCAJIbHbIMH
KOMMYHUKATHBHBIMU /1€liCTBUAMM:

0) coBMeCTHasl AeATeJIbHOCTD.

- TIOHUMaTh ¥ HCIOJB30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUIyalbHOU paboThI;

- TpPUHUMATh IEIM COBMECTHOM JESTEIbHOCTH,
OpPraHW30BBIBATh U KOOPJIUHUPOBATH JIEHCTBHS IO
€¢ JOCTHIKCHUIO: COCTaBJIATh INIaH JICHCTBHIA,
pacnpeensaTh poJid ¢ yieTOM MHEHHUI yYaCTHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

-  KOODAMHUPOBATb M BBINOJHATH paboOTy B

YCIOBUAX peasibHOTO, BUPTYAJIbHOTO u
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
- OCYHIIECTBIIAITh TO3UTUBHOE CTpATErHYecKoe

MOBEJICHNE B PA3JIMYHBIX CUTYAIHAX, IPOSIBIATH
TBOPYECTBO M BOOOpaKECHHE, OBITh HHUIIMATUBHBIM
OBJj1ajieHHe YHHBEPCAJbHBIMHU PeryJisiTHBHbIMH
JefCTBUSIMH:

I') NPUHATHE ce0sl U APYTHX JIIO/Ie:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI APYTUX JIIOJIEeH
IIPU aHATIU3€ PE3YNIbTaTOB JESATENbHOCTH;

- MIPU3HaBaTh CBOE IMPABO U MPABO APYIUX JIIOJEH
Ha OIIHUOKH;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATH MU C
TO3UIIMH IPYrOTO YEJIOBEKa;

- yMeThb IUIAaHUPOBaTh M  BBIIOJHATH XUMHUYECKHH  OKCIIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKUX BEUIECTB IpU HArpeBaHUM, IOJY4YEHHE
ATUJIEHA U U3YyYEHHUE €ro CBOMCTB, KAYECTBEHHBIC PEAKIMM HA ajbAETUbI,
KpaxMmai, YKCYCHYIO KHCJIOTY; JAeHaTypauusi OeNKOB IIpH HarpeBaHUU,
[BETHbIE€ pEAaKIUH OEJIKOB; MPOBOJUTH pEaKIUUd HOHHOTO OOMEHa,
OTIPENENATh Cpeay BOAHBIX PacCTBOPOB, KaU€CTBEHHbIE peaKluu Ha cyabdart-,
KapOoHaT- M  XJOpPUA-aHUOHBI, HA KaTHOH aMMOHHUS;  pellarh
SKCIIEpUMEHTaJbHbIe 3afaun 1o TeMaM "Metamnel" u "Hemeramnel") B
COOTBETCTBUU C TMpaBWJIAMHM TEXHUKU OE€30MaCHOCTH MpH OOpalieHUuu C
BeLIECTBAMHU U J1a00OPAaTOPHBIM 00OPYAOBAHHMEM; IMPEICTABIATh PE3YJIbTaThI
XMMHYECKOTO KCIIEpUMEHTa B (hopMe 3alncy YPaBHEHUH COOTBETCTBYIOIINX
peakuuii ¥ GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3y/IbTaTOB




OK 07. B 00/1acTHIK0JIOTMYECKOT0 BOCTIMTAHUS: - chopMHUpOBaTh TPEACTABICHUS: O XUMHUYECKOW  COCTaBJISIONICH

CopneiicTBoBatTh | - c(HOPMUPOBAHHOCTH JKOJIOTMYECKOH KYJIBTYpHI, | €CTECTBEHHOHAYYHON KapTUHBI MHUpPA, POJIM XMMUU B TIO3HAHUM SIBICHUH

COXPAaHEHUIO [MOHUMAaHUE BJIMSHUS COLMAJIbHO-3KOHOMHYECKUX | IPUPOJbI, B (POPMUPOBAHMHM MBIIUIEHUS U KYJIbTYpPbl JIMYHOCTH, €€

OKpYXAloIllel | MPOLIECCOB  HA  COCTOSHUE  MPUPOJHOW ¥ | QYHKIMOHAIBFHOW TPAMOTHOCTH, HEOOXOMMOM Ul PEUICHUS MPAKTHIECKUX

cpensl, COLIMANBHOW  Cpelpl, OCO3HaHWE TJIOOAIBHOTO | 33/1a4 W IKOJOTHYECKHM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3JI0POBBIO U

pecypcocOepex | XxapakTepa SKOJIOTHYECKHX MpoOiIeM; IPUPOJIHON cpere;

€HHUIO, - IJJaHUPOBAaHUE U OCYILECTBICHHE NEHCTBUI B | - yMETh COOMIOJAaTh MpaBHUiia FKOJOTMUYECKU 11€JIeCO00pa3HOTO MOBEACHUS B

MPUMEHSTh OKpY)Kalolllell Ccpelle Ha OCHOBE 3HAHUS LeJel | ObITy U TPYJOBOM JESATENILHOCTH B IIEJIIX COXPAaHEHHUS CBOEro 370pOBbS U

3HaHUA 00 YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA; OKpYXKarollled NPUPOJHOU CpEAbl; YUYUTHIBATH ONACHOCTH BO3ACHCTBUSA Ha

W3MEHEHUHU aKTUBHOE HENpUATHE JEHCTBUHM, TNPUHOCSIIUX | )KUBbIE€ OPraHU3MbI OIpPENEICHHBIX BELIECTB, MOHWMAas CMBICI IOKa3aTess

KJIMMara, BpEJl OKPYXAIOIIEH Cpeae; MPEAETbHON JOMYCTUMOM KOHIIEHTPALUH

TIPUHIIATIBI - yMEHHE TPOTHO3MPOBATH HEOIArOMpPUATHBIE

OepexIIMBOTO 9KOJIOTHYECKHUE TMOCIEACTBUS TMPEANPUHUMAEMBIX

MIPOU3BOJICTBA, | ACWCTBUM, IPENOTBpAIIATh UX;

3¢ hexTUBHO - paciupenue OTIbITa JIeATeIIbHOCTH

JIEMCTBOBATh B | 9KOJIOTMYECKOUN HAIMIPABICHHOCTH;

Ype3BhIYANHBIX | - OBJIaJICHHE HaBbIKAMU y4EOHO-

CUTYalUsIX HCCIIEI0BATENBCKOM, MPOEKTHON U COLUAIILHOM
NEeSATENbHOCTH;

[1K1 BoinmonHaTe  mITyKaTypHble PabOTBl MO | YMETh YCTaHABIMUBATH MPUHAMICKHOCTh U3YUYCHHBIX HEOPTaHUYECKUX U
OT/IEJIKE BHYTPEHHUX U HAPYKHBIX IOBEPXHOCTEH | OPraHMYECKHUX BEIIECTB K ONPEJACICHHBIM KJIACCAM U FPyIIIaM COEIUHEHUH,
31aHUN U COOPYKEHUH. XapaKTepHu30BaTh UX COCTaB U BaXKHEHIIIME CBOMCTBA;

IIK 2 BoimonHaTe  paboTel MO  YCTPOMCTBY | MCMOJB30BaTh CUCTEMHBIE XMMHUECKUE 3HAHUSA ISl IPUHSITUS PEIICHUN B

HaJUBHBIX ITOJIOB ¥ OCHOBAHHI 1o IOJIbI.
- BBIIIOJIHCHUC MAJISIPHBIX U JCKOPATHBHO-
XYOOXKCECTBCHHBIX pa60T:

KOHKPCTHBIX JKU3HCHHBIX CUTYallUAX, CBA3AaHHBIX C BCIICCTBAMU U UX
IMPUMCHCHHUEM




IIK 3

BbINOJIHATE NOATOTOBUTENbHBIE PaOOTHI
IIpU IPOU3BOACTBE MAJSIPHBIX PabOT IpU OTHAEIKE
IIOBEPXHOCTEH 3aHUN U COOPYKEHHM.

yMETh COOJIIOIaTh MPaBHIIa SKOJIOTUYECKHU 1e1eCO00pa3HOTro OBEACHUS B
OBITY U TPYAOBOM AEATEIBLHOCTHU B LEJIAX COXPAHEHUS! CBOETO 3/J0POBbS U
OKpY>Karollel MPUPOJIHON CPE/Ibl; YUUTHIBATh OMMACHOCTh BO3/ICHCTBUS HA
JKVBBIE€ OPTraHU3MbI OIIPEIEICHHBIX BEIIECTB, IOHUMAasi CMBICII ITIOKA3aTENs
IIPEAEIBHON JOIYCTUMOM KOHLIEHTPaU

[IK 4

BeImoyTHATE pabOTHl MO OKPANTUBAHUIO U
OKJICUBAHHIO 000sMu MOBEPXHOCTEH
Pa3IUYHBIMU CIIOCOOAMU;

- YMETb aHAJIU3UPOBATh XUMHUUECKYI0 HH(POPMALIMIO, OJYyJaeMyI0 U3 Pa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoM nHpopmanuu, cetb IHTepHET u Apyrue);

- BJIAJIETh OCHOBHBIMHM METOJaMHM HAyyHOTO T[IO3HAHHSA BEUIECTB W
XUMHYECKUX  SBJIICHWUH  (HAOMIOJeHUE, MU3MEpEHNE, SKCIIEPUMEHT,
MOJICIMPOBAHNE);
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2. CTPYKTYPA U COAEP KAHUE OBI_[IEOBPA3OBATE.JII)HOI71 JUCIHHUITJINHBI
«XUMMUS»

2.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThl

Bua yueoHoii paGoTbl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72

B T.4

OcHOBHOE coep:KaHue 60

BT. U..

TEOPETUYECKOE 00yUCHHE 44
MPaKTUYECKHUE 3aHITH 10
caMOCTOsITeIbHAs paboTa 6

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepKaHMe (COAePKAHUE

NMPUKJIATHOT0 MOYJIf) 0
BT. 4..

TEOPETHYECKOE 00yUeHUe 2
MPAKTUYCCKHUE 3aHATHS 4
KOHCYJIbTAIHH 6

IIpomexyTounas arrecTamus (IK3aMeH) 6




2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

HaunmenoBanmne Conepxxanue yueOHOro Marepuasia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), OBLeM 1ACOB dopmupyembie
pa3aeyioB M TeM JadopaTopHbie M IPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOIYJIb KOMIIETEHIINH
1 2 3 4
OcHOBHOE coJiep:KaHue 60
Pazgea 1. OcHOBBI CTPOCHUSA BelleCcTBa 6
Tema 1.1. OcHOBHOE coep:KaHue 4 OK 01
CtpoeHue aToMOB
XEMHYECKHIX Teoperuueckoe o0yueHue 2
DJIEMEHTOB U . -
npupoaa CoBpeMmeHHasi MoJelb CTpoeHHs artoma. CHMBOJIMYECKHH SB3BIK XUMHUU. XHUMHWYECKUH DIIEMEHT.
XHUMUYECKOI OnexTpoHHas KoHpurypauusa aroma. Knaccudukanuss XUMHUYECKUX 3J€MEHTOB (S-, P-, d-?J'IeMeHTI)I).
CBA3M BasleHTHBIE ~ 3IEKTPOHBI. BaneHTHOCTS. OJIEKTpOHHAss  NPHUPOAA  XMUMHYECKOM  CBS3M. 2
DNEeKTPOOTPUIIATEIILHOCTh. BHIBI XHUMUYECKOW CBs3M (KOBAJICHTHAs, WOHHAs, METaJLTMYeCcKas,
BOJIOPOJIHAS) M CTIOCOOBI €€ 00pa3oBaHMs
IIpakTHYecKkne 3aHATHS 2
Pemenne 3amaHuii Ha MCIIOJB30BaHHE XHMMHUYECKON CHMBOJMKH W Ha3BaHWH COSOWHEHHH IO
HOMEHKJIaType MEXKIYHAPOJAHOTO COK03a TEOPETUYECKOM W MPUKIATHONW XUMHUM M TPUBHAIBHBIX
Ha3BaHUM JUIsI COCTABJICHHS XUMHYECKUX (POPMYINI NBYXaTOMHBIX COCIMHEHHH (OKCHUIOB, CYIb(UIIOB,
TUAPUJIOB U T.I.) U APYTHX HEOPTAHHUYECKUX COCAMHCHUH OTIEIHHBIX KJIACCOB. 2
[IpakTuueckue 3agaHusl HA YCTAHOBJIEHUE CBSI3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEePUOIUYECKUM H3MEHEHHEM CBOMCTB XUMHUYECKHX JJIEMEHTOB U UX COCIUHEHUI B COOTBETCTBUU C
noJioxkeHueMm llepuoandeckoi CUCTEMBI.
Tema 1.2. OcHoOBHOE co/lep:KaHue 2 OK 01
[Tepuonnueckuit OK 02
3aKOH M TabIuIa Teoperuyeckoe o0yueHue 2
.M. MeHnpaeneeBa y
[Tepuonnueckas cucreMa xuMuueckux iemeHToB J[.M. Menneneesa. u3nueckui CMbICI 5

HepI/Ioz[qucxoro 3aKOHa I[I/I MeHpeneera. 3aKOHOMepHOCTI/I H3MEHEHMS CBOMCTB XHUMHUYECKUX
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3JIEMEHTOB, 00pa3yeMbIX HMU MPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBHH C MOJIOKEHUEM
XMMUYECKOTro dr1emeHTa B [lepuoanueckoii cucreme. MUpPOBO33pEHUYECKOE U HAYYHOE 3HAYEHUE
[Tepuoanueckoro 3akona /I.1. Menneneesa. [Ipornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX JIEMEHTOB.

CamocrosiTesbHast paboTa. PelieHue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha
XapaKTepU3aIII0 XUMHUECKUX 2JIEMEHTOB «MeTainyeckre / HeMeTaJUTMYECKHe CBOMCTBA,
AEKTPOOTPULATENBHOCTh XUMUYECKHUX JIEMEHTOB B COOTBETCTBUM C UX JJIEKTPOHHBIM CTPOCHHUEM U
IIOJIO’KEHHUEM B IIEPUOANYECKON cUCTEMe XUMHUUYECKUX d1eMeHToB [ M. Menaeneea»

Paznen 2. XumMnueckne peakuumn

Tema 2.1. Tunesl
XAMHYECKHUX
peakuui

OcHoBHOE CoA€cpiKaHue

Teoperuyeckoe o0yueHue

Knaccudukanus u THIIBI XUMUYECKUX PEAKINil C y4aCTHEM HeOpraHudecKkux BemecTB. CocTaBlieHHE
YpaBHEHUN PEaKINi COSTUHEHNS, Pa3I0KEeHUs, 3aMEIICHUs, 0OMEHa, B T.4. PEaKIIMi TOPEHMUSI,
OKHCJICHUSA-BOCCTAHOBJICHUS.

YpaBHEHHUS OKUCIIEHHUSI-BOCCTAHOBIICHHS. CTeneHb OKucaeHus1. OKUCINTENb U BOCCTAHOBUTENb.
CocraBiieHHE U ypaBHUBAHNE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO
6ananca. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPO/IE, TPOU3BOICTBEHHBIX MPOIECCax U
KU3HEAEATEIIbHOCTH OpraHn3MoB. KonnuecTBeHHbIE OTHOLIEHUS B XUMUHA. OCHOBHBIE KOJIMYECTBEHHBIE
3aKOHbI B XUMHUH U PAaCUeThl 10 YPABHEHUAM XUMHUYECKUX peakuuid. MoJib Kak eIMHNLIA KOJIUYEeCTBA
BeniecTBa. MoJisipHasi Mmacca. 3aKOHbI COXPAHEHHUS MacChl M SHEPTrUM. 3aKoH ABOrajipo. MoJisipHbIil
00beM razoB. OTHOCHTENbHAS IJIOTHOCTH Fa30B.

CamocrosiTeIbHAs paﬁoTa. Pacuetsl o YPaBHCHUSAM XUMHUUYCCKUX peaKHI/Iﬁ C UCIIOJIb30BAHUEM
MaccChl, o0beMa (HOpMaJIBHBIC YCJ'IOBI/IH) I'a30B, KOJIMYCCTBA BCIICCTBA

OK 01

Tema 2.2.
DIEeKTPOTUTHIECKA
s JUCCOIMALINS U
HOHHBINA 00MEH

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yuenune

Teopm[ BHCKTpOHHTI/I‘{eCKOﬁ aucconuanuu. MoHEI. aﬂeKTpOJ'II/ITLI, HEJJICKTPOJIUTHI. Peakuuyu MOHHOTO

OK 01
OK 04
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oOmena. CocTaBiieHHe peakiuii HOHHOTO OOMEHa MyTeM COCTAaBJICHUS UX IOJHBIX M COKPAIIEHHBIX
HMOHHBIX YpaBHEHUN. KHCI0THO-OCHOBHBIE peaklMU. 3a/1aHusl HA COCTaBJICHUE HOHHBIX PEAKIUil

HpaRTuquRne 3aHATUSA

HccnemoBanue THITOB (TI0 COCTAaBY U KOJIMYECTBY HCXOIHBIX M 00Pa3yIONINXCS BEIMIESCTB) M MPU3HAKOB
XUMHYECKUX peaknuid. [IpoBeneHne peakinii MOHHOTO 0OMEHa, OTIPEICIICHUE CPE/IbI BOAHBIX
pacTBOPOB. 3aaHuUsl HA COCTABJICHUE MOHHBIX PEAKIIHil

Paznea 3.

CTpOCHI/Ie U CBOMCTBa HECOPraHMvIE€CKUX BCUICCTB

14

Tema 3.1.
Knaccudukanus,
HOMCHKJIATypa 1
CTpOCHHUE
HCOPraHNM4CCKUuXx
BEIIECTB

OcHoBHOE CoA€cpiKaHue

Teoperuyeckoe o0yueHue

[Ipenmer Heoprannyeckoit xumun. Kiaccudukanus HeopraHnueckux Bemiects. [IpocTeie u croxxHbie
BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCUABI, THAPOKCUIbI, KUCIOTHI, COJIN). B3auMocBs3b
HEOpPraHMYECKUX BEIIeCTB. ArperatHble cOCTOsHUS BeulecTBa. Kpucrannunueckue u amopgHbie
BenlecTBa. THUIBI KPUCTAIIIMUECKUX PELIETOK (aTOMHas, MOJIEKYJIIpHAsl, MOHHAs!, METAJIIIMUEeCKast).
3aBUCHMOCTD (PU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTALTNYECKON PEIICTKH. 3aBHCUMOCTD
XMMHMYECKON aKTUBHOCTH BELIECTB OT BUJA XMMUYECKON CBA3H U TUIA KPUCTAJUINYECKOU PEILIETKH.
[TprunHbl MHOTOOOpa3us BEILECTB

HomeHknaTypa HeOpraHHUECKUX BEIIECTB: HA3BaHHUE BEIIECTBA UCXOMS U3 UX XUMUYECKOH (HOopMyITbI
WM COCTaBJICHUE XMMHUYECKOW (POPMYITBI HCXO/IS U3 Ha3BaHUs BEIIECTBA [0 MEXTyHAPOIHOH
(MIOTTAK) mnum TpuBHaIbHONM HOMEHKIIATYPE.

Pemienne npakTUYecKWX 3alaHMil M0 KJIACCH(HKAINK, HOMEHKJIATYpe W XUMHUYECKHM (opmynam
HEOPraHWYeCKUX BEIISCTB PAa3IMYHBIX KIACCOB (yrapHblid Tra3, YIJICKHCIBbIA ra3, aMMHaK, TalieHas
W3BECTh, HETallleHast U3BECTh, MMTHEBAsI COJIa M IPYTUX): HA3bIBATh U COCTABIATH (POPMYIIBI XUMUYECKHUX
BEIIECTB, ONPEICIIATh MPUHAUICHKHOCTh K KIIACCY.

Hctounnku xumMudeckoi nHGopMaruu (CpeacTB MaccoBOM HHPOPMALIUK, CeTh IHTEpHET U apyrue).
[Touck nndopmaruu no Ha3BaHUSIM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (popMynam

OK 01
OK 02
IIK 1
IIK 2

Tema 3.2. dusuko-
XUMHAYECKUE

OcHoBHOE conepkaHue

Teopernueckoe o0yuenue

OK 01
OK 02
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CBOUCTBA Mertamnel. O0mue (GU3NYECKue M XUMHUYECKHE CBOMCTBAa MeTaioB. CrOCOOBI MOJTydeHUsl. 3HAYCHHE 1K 1
HEOPraHMYECKUX |METAJJIOB M HEMETAUIOB B IPUPOJE U JKU3ZHEIEATEIBbHOCTH 4YEJIOBEKa M opraHu3moB. Kopposus 2 IIK 3
BELIECTB METaJJIOB: BUbI KOPPO3HUH, CIIOCOOBI 3aLIUTHl METAJUIOB OT KOPPO3UHU

Hemerammer. OOmme ¢u3ndeckne W XUMHYSCKHE CBOWCTBA HEMETAUIOB. TUNHMYHBIC CBOHCTBA

HemerauioB [V— VII rpynmn. Knaccudukarus 1 HOMEHKIaTypa cOeTMHEHH HeMeTauioB. KpyroBopoTsl 2

OMOTrEHHBIX AIEMEHTOB B IIPUPO/IE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHIOB, THAPOKCUIOB, KUCIIOT,

coJIel U Jip.). 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTMHEHHM, 2

BBICIITUX OKCHJIOB M THAPOKCHJIOB

IIpakTHYeckne 3aHATHS 2

CocraBiieHHE ypaBHEHHM XUMHUYECKUX PEAKIHMH C YJaCTHEM TPOCTHIX M CJIOXKHBIX HEOPTaHUYECKUX

BEIECTB: METAJUIOB U HEMETAJJIOB; OKCHUJOB METAJUIOB, HEMETAIIOB U aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBaHMM U aM(OTEpHBIX THAPOKCUIOB;, HEOPraHMYECKHX COJIeH, 5

XapaKTEepU3YIOLUIMX UX CBOWCTBA. PernieHne mpakTMKO-OPUEHTHPOBAHHBIX TEOPETUYECKHUX 3aJlaHUNA Ha

CBOMCTBa, COCTaB, MOJYyYeHHE U O€30MaCHOE HCIOJIb30BAHUE BAKHEHIINX HEOPTaHWYECKUX BEIIECTB B

OBITY U IPAKTHUUECKOMN AESITETbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOE co/lep:KaHue 2 OK 01
Nnentuduxanus OK 02
HEOPraHMHeCKuX Teopernueckoe o0yueHue 2 OK 04
BEILIECTB .

WNnentuduxanus HEOPraHMYECKUX BEIIECTB C HUCIOJB30BAaHHEM HUX (PU3UKO-XUMUYECKUX CBOWCTB,

XapaKTEepHBIX KadeCTBEHHBIX peakuuii. KauecTBeHHbIEe peakiuu Ha cyiabdaT-, KapOOHAT- U XJIOPHI- 2

AQHUOHBI, HA KATUOH aMMOHUS
Paznea 4. CTpoeHue U CBOMCTBA OPraHM4YeCKMX BelIECTB 24
Tema 4.1. OcHoOBHOE cojlep:KaHue 6 OK 01
Knaccugukanmus, IIK 2
CTpoeHHe H Teoperudeckoe o0yueHue 2
HOMCHKJIaTypa [losiBneHue U pa3BUTHE OPraHMYECKON XUMUHU Kak Hayku. [IpenMer oprannueckoit xumuu. MecTto u 5
OpraHUYECKUX

3HA4YCHHUC OpFaHI/I‘-IeCKOI\/’I XUMHUHU B CUCTEMC CCTCCTBCHHBIX HAYK.
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BCIICCTB

XHMMHMYECKOE CTPOEHUE KAK IOPSJIOK COCAUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX BaJIEHTHOCTH.
OcHOBHbIE TOJIOKEHUS TEOPUM XHMHUYECKOTO CTPOCHHSI OopraHuyeckux coeauHeHuid A.M. byrtieposa.
VYriepoaHblii CKeNeT OpraHu4ecKOM MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
CTPOEHMS MOJIEKYIL. MI30Mepus U U30MepBl.

[Monsitne o QyHKkuMoHANBHON Trpynme. Pamukan. [IpuHIUNB KIaCCH(PHUKAIMK OPraHUYCCKHX
coequHEeHUN. MexayHapoaHas HOMEHKIATypa W NPUHUMIBI  HOMEHKIATYPhl  OPraHUYECKUX
coenmuHeHuil. [loHsTHE 00 a30TCONMEPKANIMX COCIUHEHUSIX, OHMOJOTMYCCKH AKTHBHBIX BEIECTBAX
(yrneBomax, »kupax, Oeikax U Jp.), BBICOKOMOJIEKYISIPHBIX COCIUHEHUAX (MOHOMEp, IMOJHUMED,
CTPYKTYpPHOE 3BEHO)

HpaKTuquKue 3aHATUSA

Homenknarypa opraHMuecknx COCIMHEHHH OTAENbHBIX KJIacCOB (HACHINICHHBIEC, HEHACHIIIEHHBIC W
apOMaTHYECKHUE YIIIEBOAOPOIbI, CIIUPTHI, (PEHOJIBI, aJTbJETH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIP.)

CamocrositesibHass padora. CocraBiieHHE TIONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (opMyl
OpraHu4eCKuXx BCHICCTB OTACIBHBIX KJIIACCOB, HMCIIOJB3yd HX HA3BAHUA 110 CHUCTEMATHUECKON U
TPUBHAIBHON HOMEHKJIAType (3TUJIEH, alleTUJIeH, TIULEepUH, GeHom, popManbaerus, ykcycHask KUCIOTa,

rmiuH). Pacuersr mpocTeiieit GopMyIibl OpraHUuYecKON MOJIEKYJIbI, HCXO/IS U3 DJIEMEHTHOTO COCTaBa
(8 %)

Tema 4.2.
CsolicTBa
OpraHUYECKUX
COEIUHEHUN

OcHOBHOE cojlep:KaHue

12

Teopernueckoe o0yueHue

10

Du3NKO-XUMHUYECKHUE CBOMCTBA OpraHn4eCKux COC,Z[I/IHCHI/Iﬁ OTACJIBHBIX KJIACCOB (OCO6€HHOCTI/I
KJ'IaCCI/I(I)I/IKaI_[I/II/I W HOMCHKIJIATYpPbl BHYTPH KJIaCCa; TOMOJIOTHYECKU I paa u 06111a;1 q)opMyna; H30MCpH;
(I)Hanecxne CBOﬁCTBa; XHUMHYCCKHUC CBOﬁCTBa; CIIOCOOBI HOJIy‘ICHI/IH)Z

— HOPCACIbHBIC YIJICBOAOPObI (aJ'IKaHBI n I_II/IKJ'IO&J'IKaHLI). FOpCHI/Ie MC€TaHa KaK OJHWH H3 OCHOBHBIX
HCTOYHUKOB TCILJIa B IIPOMBIIIIJICHHOCTH H 6LITy. CsolicTBa MMPUPOJHBIX YIITICBOAOPOJAOB, HAXOXKACHUC B
npupoac U NpUMEHCHUC aJIKAHOB,

— HCIPCACIIbHBIC (aJ'IKeHLI, AJIKUHbBI H aJ'IKa,Z[I/ICHI)I) U apOMATHUYCCKUC YIJICBOAOPOIBI. FopeHI/Ie
AllCTUJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOTO IIJIAMCHH IJId CBAPKU U PE3KU MCTAJIJIOB

OK 01
OK 02
OK 04
IIK 1
IIK 4
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— KHCJIOPOJICOAEPIKaIINe COSANHEHNS (CTUPTHI ¥ (PeHOIIBI, KapOOHOBBIE KHCIOTHI M A(PUPHI, aJIbJACTH/IbI
U KETOHBI, XHUPBI, YrieBojbl). [IpakTHueckoe NPUMEHEHHE STUJICHIJIMKOJS, TIIHIEpPUHA, (eHOoa.
[Ipumenenne Qopmaliberuia, ameraibAeTuaa, YKCYCHOM KHUCIOThL. MpbUla KakK COJHM  BBICIINX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOMCTBA MbLia

— a30TcofepKame COCTUHEHUs (aMUHBI M aMUHOKHCIOTHI, Oelku). BwicOKOMONEKyIspHbIC
COEIMHEHUS (CUHTETUYECKHE M OMOJIOTMYECKH-aKTUBHbIE). MoHOMED, MoJIMMeEp, CTPYKTYpHOE 3BEHO.
IHonuMepusanus 3THIIEHA KAK OCHOBHOE HAIIPABJICHUE €r0 UCIIOIb30BaHU.

CBolicTBa OpraHMYECKUX COEANHEHNN OTJENIbHBIX KJIACCOB (TPUBUANIbHAS U MEKTyHAPOIHAS
HOMEHKJIaTypa, XUMHUYECKUE CBOICTBA, CIOCOOBI OMYyYEHHUs]): TIpeAeIbHbIE (ANKaHbl U LIMKJIOAIKAaHbI),
HemnpeJeNbHbIe (aJIKEHbI, aJIKUHBI U AJIKa/IME€Hbl) U apOMaTHYECKUE YIIIEBOIOPOAbI, CIIUPTHI U (PEHOJIbI,
KapOOHOBBIE KUCIIOTHI ¥ 3(UPHI, AJIbJIETH/IbI U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTBL,
BBICOKOMOJIEKYJISIPHBIE COETMHEHMSL.

CamocrosiTesqibHas padorTa. ['eHeTHUeCKas CBA3b MEXY KJIacCaMU OPraHUYECKUX COCTUHEHUN

Tema 4.3.
Nnentnduxarus
OpPraHHYECKUX
BEIIECTB, X
3HAYEHUE U
MIPUMCHCHHE B
OBITOBOM U
IIPOU3BOICTBEHHOM
JEATEILHOCTH
yenoBeKa

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

buooprannueckue coenunenus. I[IpuMenenue u Ouonoruueckas poJib yrieBoaoB. OkucieHue
yIJI€BOJOB — MCTOYHUK OJHEPrUU KUBBIX oOpraHu3moB. OOnacTd NpUMEHEHUS aMHUHOKHUCIOT.
[IpeBpamenuss OenxoB nuIIM B opranusme. buonornueckue ¢yHkuuu OenkoB. buonoruueckue
¢dbyHKIMY kUpoB. Posib oprannyeckoil XMMuu B pelieHuH npo0ieM MUIeBoi 0€301acHOCTH

Ponsb OpFaHI/I‘IeCKOﬁ XMMHUHN B PpPCHICHUU r[po6neM BHGPFGTHHGCKOﬁ 6630HaCHOCTI/I, B Ppa3BUTHUH
MCIOUIHHBI, CO3JaHNH HOBBLIX MATCPHAJIOB, HOBbIX HCTOYHUKOB OHCPIUU (aJ'IBTepHaTI/IBHHe HCTOYHHKHN
9HeerH). OmnacHocTb BO3I[€I>1CTBH$I Ha >XHUBBIC OpraHUu3Mbl OPraHMYCCKHUX BCUICCTB OTACIBHLIX KJIIaCCOB
(YFHCBOI[OPOI[H, CIINPTHI, q)CHOJ'IBI, XJIOPOPra”HuvdCCKUEC IMPOU3BOJAHBIC, AJIBACTUABI U ,I[p.), CMBICJI
IoKa3areird MpeaACIIbHO HOHYCTHMOﬁ KOHIOCHTpAlUun

I/I,ZLCHTI/I(I)I/IKE[HI/IH OpraHu4eCKux COCIUHEHUH OTIIENBbHBIX KIIACCOB (Ha npumMepe ajlbJACruioB, Kpaxmaia,

OK 01
OK 02
OK 04
IIK 1
IIK 2
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YKCYCHOW KHCJIOTHI, O€JIKOB W T.I.) C HCIOJIB30BAaHUEM WX (PHU3UKO-XUMHYECKHX CBOUCTB U
XapaKTePHBIX KAYECTBCHHBIX peakuuid. Jlemarypaunus Oenka mnpu HarpeBaHuu. l[BeTHbIE peakmuu
0enkoB.BO3HHMKHOBEHHE aHAIMTUYECKOTO CHTHAIa C TOYKH 3PEHUS XUMUYECKUX TIPOIECCOB MPH
MPOTEKAHUH KAYECTBEHHOW PEAKINH, ITO3BOJISIFOIICH UIACHTH(DHUIIMPOBATH MPEIOKEHHBIC OPraHUIeCKUC
BeIllECTBA

Pazpen 5. Kuneruveckne u TepMOIMHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKHUX peakuuid
OcHoBHOE coep:kaHue
CxopocTb OK 01
XUMUYECKUX OK 02
peaKIui. Teoperuyeckoe o0yueHue IIK 1
XUMHUYECKOE IIK 3
paBHOBecHe CKOpOCTh peakiiy, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HDaKTOPOB: MPUPOJBI PEATHPYIOMINX BEIIECTB,
KOHIICHTPAIIUU pearupyronmx BEIIIECTB, TEeMITepaTyphl u IO A TN pEeaKIMOHHON
MOBEPXHOCTU. TemIoBBIedPPEKTH XUMHUUECKUX PEaKINil. IK30-H SHIOTEPMHUUECKHUE, PEAKITHH.
O6patumocTh peaknuid. XUMHUYECKOE PaBHOBECHE M €r0 CMEIIEHWE TMOJ[ JEHCTBHEM pPa3IuIHBIX
(hakTOpOB (KOHLIEHTpAllMs PEareHTOB WM MPOJYKTOB PEaKIUH, AaBlIEeHUE, TeMIepaTypa) s CO3/IaHus
ONTUMAJIBHBIX YCJIOBUU MPOTEKaHUs XUMUYECKHUX npoueccoB. [Tpunnun Jle [laTense
Pa3nen 6. PacTBOpbI
Tema 6.1. OcHoBHOE coep:KaHue OK 01
[Tonsitue o OK 02
pacTBopax Teopernueckoe o0yueHue OK 07
PactBoO - i P C 0 K 1
peHre Kak (GU3MKO-XMMHUYecKuil mporecc. PactBopel. CrocoObl NMPUTOTOBIIEHUS PAaCTBOPOB.
IIK 2

PaCTBOpI/IMOCTB. MaccoBas 1014 pPaCTBOPECHHOI'O  BCIICCTBA. CMBICHT TIOKa3arens npeacjibHO
I[OHYCTHMOﬁ KOHOCHTPAIKUH U €0 MCII0JIb30BAHUC B OLICHKEC 9KOJIOTHYECKOI 0€30IaCHOCTH.

HpaBI/IJ'Ia 9KOJIOTHYCCKHU uenecoo6pa3Horo IIOBCACHHUA B 6LITy n pr,[[OBOﬁ JCATCIIBHOCTH B ICIAX
COXpaHCHHA CBOCTO 3J0POBbLA U Oprn(anmeﬁ HpPIpOI[HOfI Cpeanbl; OIMAaCHOCTb BO3H€ﬁCTBHH Ha KHUBBIC
OpraHu3MbI OIIPECACIICHHBIX BCIICCTB.

Pemenne MPAKTUKO-OPUECHTUPOBAHHBIX PACUYCTHBIX 3aJlaHUM Ha pacTBOPBI, UCIIOJIBL3YCMBIC B OBITOBOI U
HpOHSBOI[CTBCHHOﬁ ACATCIIBHOCTH YCJIOBCKA
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IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COJEP:KAHUE (COEePKAHUE TPUKJIATHOTO MOIYJIA)

Paznea 7. Xumus B ObITY ¥ IPOM3BO/JACTBEHHOM /1eITEJIbHOCTH YeJI0BeKa 6 OK 01
OK 02

Xumust B ObITY U |OcHOBHOE coaepKaHue 6 OK 04
MPOU3BOJCTBEHHOMN OK 07
ACATEIIbHOCTH Teopernueckoe odyuenue 2 K 2
YyernoBeKa

Hogeiimne gocTkeHnss XMMUUECKOM HAYKH U XUMHYECKON TeXHOJIOTHH. Posib XuMu# B 00ecriedeHun

9KOJIOTMYECKOM, SJHEPreTUYECKON U MUIIEBOI 0e30MacHOCTH, pa3BUTUU MeauliuHbl. [IpaBuia noucka u 5

aHalIM3a XUMUYECKOW WHOOPMAIMU U3 Pa3UYHBIX HCTOYHHMKOB (HAy4YHass W Yy4eOHO-HaydHas

JaUTepaTypa, CpecTBa MaccoBoi nHGopmanuu, cetb HTEpHET)

IIpakTHyeckue 3aHATHS 4

[Touck u aHanmM3 KEMCOB O NMPUMEHEHUM XWMHUYECKHX BEIIECTB M TEXHOJOTHH C ydeToMm Oymymiein

npodeCCHOHANBHOM  ACSITENIBHOCTA  TO0  TeMaM:  BaXHEHIINE  CTPOMUTENbHBIE  MaTepHabI,

KOHCTPYKIIMOHHBIE MaTepHUalibl, KpPACKW, CTEKIO, KEepaMHKa, Marepuanbl Uil SJIEKTPOHUKH, 4

HaHOMaTepuaibl, TEKCTUIbHbIE BOJOKHA, HCTOYHMKMA HHEPIrUU, OPraHMYECKME W MUHEpaIbHbIC

yoOpeHus, ieKapCTBEHHbIE BELIECTBA, OBITOBAS XUMUSI.

3amura:lIpencraBienne pe3ybTaToB peuieHUs: KEMCcoB B opMe MUHH-IOKIIAIA C TIpe3eHTaIuen

KOHCYJIbTAITU! 6

IIpomeskyTOUYHAA aTTeCTALMS M0 JUCHUIINHE (IK3aMeH) 6

Bcero 72
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3. YCJIOBUS PEAJIMBAIIAU TIPOTPAMMBI OBIIIEOBPA3OBATEJBHOM
JUCIHHUIIVIMHBI

3.1. TpeGoBaHNs K MUHHUMAJbHOMY MATEPUAIbHO-TEXHUYECKOMY 00ecne4yeHuIo
Jns peanuzanMu MPOTPaMMbl  JUCHUIUIMHBL MPEAYCMOTPEHBI CIEAYIOIIUE CIEeIHAIbHbIC
MOMEUICHUS: Y4eOHBIH KaOMHET XUMHH W/WIN Y4eOHOM XUMUYECKOH J1ab0paTOPHH.

Oo0opynoBanue yuye0HOro kadOuHera (HarJsiiHble MOCOOMA): HAOOPHI IIAPOCTEPIKHEBBIX
MoJeNiel MOJIEKYJI, MOJIEIN KPUCTANINYECKUX PEIIETOK, KOJUIEKLIUU MPOCTHIX U CJIOKHBIX BEILIECTB
W/WIHA KOJUJICKIIMH TIOJMMEPOB; KOJUICKIHMS TOPHBIX TOPOJ W MHUHEpaloB, Tabnuma MeHneneesa,
yueOHble PpurbMbl, IU(POBEIE 00pa30BaTEIBHBIC PECYPCHI.

TexHuyeckue cpeacTsa o0yuyeHHMsi: KOMIIBIOTED C YCTPOMCTBaMM BOCIIPOU3BEACHUS 3BYKa,
MPUHTEP, MYJIbTUMEINA-TIPOEKTOP C AKPAHOM, MYJIbTHUMEIUHHAs JOCKa, YKa3Ka-TMpe3eHTep st
MIPE3EHTALHM.

Oo6opynoBanue Japoparopum U Ppadoyux MecT JIAOOPATOPUM: MEH3YPKH, IHUIIETKHU-
KaneJbHUIIbI, TEPMOMETPBI, MUKPOCKOTI, JIYIbI, MPEAMETHBIE U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaneJbHBIX peakiui, (GUuabTpoBabHAs Oymara, MPOMBIBAJIKH, CTEKJITHHBIC MPOOUPKU, PE3HHOBHIE
npoOKu, (OHAPUKH, HAOOp PEAKTUBOB, CTEKJISHHBIC MAJIOYKH, INTATUBBI JJIs MPOOHUPOK; MEpPHBIE
IAJTUHPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKH JIeauTenbHbIe mumHaAprudeckue (50-100 mu), ctynku ¢
ecTuKoM, (appopoBble HYalIKW, MUHLETHI, (GUIBTPHl OyMakHblE, BaTa, MapJjs, 4acOoBbIe CTEKJa,
ANEKTPOTUIUTKH, JIAOOPATOPHBIE IITATUBHI, CIIUPTOBBIC TOPENKH, CIUYKU, MPUOOP IS TIOTYICHHS
ra3zoB (WM MPOOHpKa C Ta300TBOJHON TPYOKOM), AepKATEIH ISl MPOOUPOK, CKISTHKU JIJIST XpaHEHUS
PEaKTUBOB, pa3gaTOYHbIC JIOTKU; xuMudeckrue crakanbl (50, 100 u 200 mu1); mmarenu; MUHICTHI;
TUTEJIBHBIC MIUIIIBI; CEKYHIOMEPHI (TaiiMepbl), MepHbIe mpooupku (Ha 10—20 M) u MepHBIE KOJIObI
(25, 50, 100 u 200 mur), BoAstHast OaHs (MJIM TEPMOCTAT), CTCKIISTHHBIC MAJIOYKH; KOHUYECKHAE KOOI
st tutpoBanus (50 m 100 MuT); MHAMKATOPHBIE TIOJOCKU AJiA ompeneiaeHuss pH u cranmapTHas
WHIWKATOpHAs ITKaJa; YHUBEPCATbHBIN MHANKATOP; muneTku Ha 1, 10, 50 M (wnm go3atopsl Ha 1, 5
u 10 M), GropeTKH sl TUTPOBaHUsA, MeAuITMHCKUe mmpuipl Ha 100—150 M, maGopaTopHble W/Wmn
aHayMTU4eckue Bechl, pH-MeTpbl, cymniabHbIN mKkad, u ap. 1aboparopHoe 000pyI0BaHHeE.

3.2. UndopmanmonHoe obecriedeHUe peaTu3anum nNporpamMmbi

Xummna

NMoa3aronoBok: YyebHuk gna CNoO

U3pgaTtenbcTso: MNpodobpasosaHue, At Mn Ap Meana
ABTOpbI: Nynenko T.T., As6n0 O.B., PeweTHnKoea E.A.
lop n3pgaHua: 2024

ISBN: 978-5-4488-1955-1, 978-5-4497-2852-4

Tun nspanua: y4ebHMK

Mpuo: YMO

Bubnnorpaduueckas sanucb

JNlyneiiko, T. T. Xumus : yuebHuk ana CNO / T. T. lyneiiko, O. B. Aa6no, E. A. PelueTHUKoOBa. — 2-e U3g. —
CapartoB, Mockea : lNpodobpasosaHue, A Mu Ap Meauma, 2024. — 308 c. — ISBN 978-5-4488-1955-1, 978-5-
4497-2852-4. — TeKcT : 31eKTPOHHbIN // IneKTpoHHbI pecypc umbpoBoit obpasosaTtenbHon cpeabl CMO

PROFobpa3soBaHue :

Xumua

MNopa3arosoBoK: YyebHoe nocobue gna CMNoO

N3paTenbcTBO: MNpodobpasoBaHue, Ypanbckunit peaepanbHbiii yHUBEPCUTET
ABTOpbI: Ackaposa J1.X.

lop n3panHua: 2024
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ISBN: 978-5-4488-0382-6, 978-5-7996-2917-5

Tun nspgaHua: yyebHoe nocobue

Mpuod:

bubnvorpadpuyeckas sanmcb

Ackaposa, /1. X. Xumus : yyebHoe nocobue gna CMNO / /1. X. Ackaposa ; noa peaakumeit J1. A. balikosoin. — 3-
e nsg. — CapaTtos, EkaTepuHbypr : NpodobpasosaHue, Ypanbckuit deaepasbHbliii yHusepcutet, 2024, — 79
c. — ISBN 978-5-4488-0382-6, 978-5-7996-2917-5. — TeKCT : 3/1€KTPOHHbIN // DNEKTPOHHbIN pecypc
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIBLHON
JUCIHHUIIVIMHBI

KoHTposb 1 OIleHKa pe3yabTaToB OOY4EHUs! OCYILIECTBIISIETCS IPENojaBaTeiIeM B Ipolecce

MPOBEACHUS MPAKTUYECKUX 3aHATHN U J1a0OpaTOPHBIX pabOT, TECTUPOBAHHUS, A TAKXKE BBHITOJIHEHHS

o0y4aromuMHUCs WHAUBHIYAIbHBIX 3a/JaHUH, MPOEKTOB, HccienoBaHUW. Pe3ymbTaThl 00ydeHuUs

OMpCACIIA0T, YTO 06yqa101uI/Iecs1 JOJDKHBI 3HAThb, IIOHUMATb U ACMOHCTPHUPOBATH IO 3aBCPIICHHUU
HU3YUCHUA JUCHUIIINHBI.

Jis popMupoBaHUsl, KOHTPOJISI W OICHKU PE3YJIbTATOB OCBOCHHS YY4COHOW MUCIIUTUTHHBI
HCIIOJIb3YETCSl CUCTEMa OLICHOYHBIX MEpPONPUITHI, MPEICTaBIAIONIas COO0NW KOMIUIEKC y4eOHBIX
MEpPOTIPUATHH, COTJIACOBAHHBIX C pe3yibTaTaMu 00y4deHHs u chopmynmupoBaHHBIX ¢ yaerom OI'OC
COO (mpeametnsbie pe3yabTaThl o guctumuinie) u I'OC CIIO.

Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTaTr 00yueHus Tumut ouenoqnf X
MeponpusTHI
| | OcHoBHOe conep:kanune
1 Paznea 1. OcHoBBI Popmyanposar,
0a30Bble MOHATHS U
CTPOEHUS BellecTBa
3aKOHbI XMMHUH
1.1 |OK 01 Crpoenue aToMOB Cocraiars xumnueckue | 1. Tect «Ctpoenune atoMmoB
XUMUYECKUX DJIEMEHTOB |(POPMYIIbI COSTMHEHUI B |XUMHUYECKUX DJIEMEHTOB U
Y TIPUPOJIa XUMHUYECKOH |COOTBETCTBHH CO MIPUPOJIA XUMHIECKOUN CBS3H.
CBSI3U CTETIEHBIO OKHMCIICHUS 2. 3agaun Ha COCTaBJICHHUE
XUMHUYECKUX JJIEMEHTOB, |XUMUYECKUX HOPMYIT
WCXO/ISl U3 BAJICHTHOCTU U |JIBYXaTOMHBIX COCTUHEHUIN
AIEKTPOOTPHUIIATETHLHOCTH |(OKCHIIOB, CYIb(UIOB, THAPUIOB
U T.IL.).
3. 3agaHus Ha HCIIOJb30BaHUE
XUMHYECKON CHMBOJIUKH M
Ha3BaHUU COCTUHEHUH I10
HOMEHKJIAType MEXTyHapOHOTO
COI03a TEOPETUIYCCKOMN 1
MPUKIATHON XUMUU U
TPUBHAIIbHBIX Ha3BaHUU TSI
COCTAaBJICHUS XUMHYECKUX
dbopMyn AByXaTOMHBIX
coeHEHUH (OKCHIOB,
Cynab(GUIO0B, THAPUAOB U T.I1.) U
JpYruX HEOPraHMYECKUX
COCJIMHEHUH OT/ICNIbHBIX KJIACCOB
1.2 |OK 01 ITepuoanueckuit 3akoH U | XapaKTepU30BaTh 1. Tect «Metannuueckue /
OK 02 tabmuna J[. 1. XHUMHUYECKHE AJIEMEHTHI B |HEMETAJINYECKHE CBOMCTBA,
MenneneeBa COOTBETCTBHHU C UX ANEKTPOOTPUIATENBHOCTD U
MOJIO)KEHUEM B CPOJICTBO K 3JIEKTPOHY
NEePUOJINYECKON CUCTEME |XMMHUYECKUX DJIEMEHTOB B
XUMUYECKUX JJIEMEHTOB  |COOTBETCTBUE C UX IIEKTPOHHBIM
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OK/IK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

.. Menneneena

CTPOCHHEM U TOJIOKEHUEM B
MEPUOINYECKON CUCTEME
XHMHUYECKUX 3jiemeHnToB .M.
MenpeneeBay.

2. IlpakTyeckue 3a1aHus Ha
YCTaHOBJICHUE CBS3H MEX]TY
CTPOCHHEM aTOMOB XUMUYECKUX
AJIEMEHTOB M MEPUOIUIECCKUM
W3MEHEHUEM CBOMCTB
XUMHYECKHX JIEMEHTOB U UX
COEJIMHEHUH B COOTBETCTBUH C
nosnoxenueM Ilepuoanueckoit
cucTeMe.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3a/IaHUS Ha
XapaKTEPHU3AINUI0 XUMHIECKIX
2JIeMEHTOB: «MeTammudyeckue /
HEMETaJUTMYECKUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTh U
CPOJCTBO K DJIEKTPOHY
XUMHYECKHX JIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOEHUEM U TI0JIO)KEHHEM B
MEPUOINYECKON CUcCTEME
XUMHYECKHX JIEMEHTOB

J.1. MennaeneeBa»

Pa3nen 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XMMHYECKHX PeaKIui

KonTpoasHnasi padora
«CTpoeHue BemecTsa u
XHMHUYEeCKHE PeaKmum)

2.1

OK 01
OK 04

THIBl XUMHYECKUX
peakiun

CocTaBiATh peakiuu
COCIMHCHUS, PA3JIOKEHUS,
oOMeHa, 3aMelICHHS,
OKHCIIUTEIIBHO-
BOCCTaHOBUTEIIbHBIC
peaxIumn

1. 3agaun Ha cocTaBIECHUE
YpaBHEHUH peaKiiuii:

— COEIUHEHHS, 3aMEIECHMS,
pasno)keHus, 0OMeHa;

— OKHCIIMTEIBHO-
BOCCTAHOBUTEJBHBIX PEaKLU C
HCITOJIb30BaHUEM METO1a
AIIEKTPOHHOTO OaaHca.

2. 3agaun Ha pacyeT Macchl
BEIIECTBA WM 00BEMA

ra3oB 10 U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WK 00BEMY
OJHOTO U3 YYaCTBYIOUIUX B
peaKlMK BEHIECTB; PacU€ThI
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OK/IK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

Macchl (00bEMa, KoTM4ecTBa
BEIIIECTBA) MTPOAYKTOB PEAKIIHH,
€CIIM OJIHO U3 BEIECTB HMEET
PUMECH

2.2

DNEeKTPOTUTHYECKAs
JUCCOIMAIINS U MOHHBIN
obMmen

CocTaBisTh ypaBHEHUS
XUMUYECKUX PEaKIHH
MOHHOTO OOMEHa C
ydacTHeM
HEOPraHNYECKUX BEIIECTB

1. 3agaHust Ha COCTaBJICHUE
MOJICKYJIIPHBIX ¥ HOHHBIX
pEaKuuii C y4aCTUEM KHCIIOT,
OCHOBaAHHI U COJICH,
YCTaHOBJICHUE H3MEHEHHUS
KHUCJIOTHOCTH CPEJIbI

2. JIaboparopnas padota "Turist
XUMHYECKUX peakiui”

Paznen 3. Ctpoenue u
cBOliCcTBa
HEOpraHu4ecKux
BellecTB

HccaenoBath cTpoeHue
CBOMCTBA
HEOPraHUYeCcKHX
BellecTB

KontpoabsHasi padora
«CBOIiCTBAa HEOPTAHHYECKUX
BelecTB»

3.1

OK 01
IIK..

Knaccudukanms,
HOMECHKJIATypa u
CTpOCHUE
HEOPraHHUYCCKUX
BEIIECTB

Knaccudummposats
HEOpraHn4ecKue
BEII[ECTBA B COOTBETCTBHU
C UX CTPOCHUEM

1. Tect «HomenknaTtypa u
Ha3BaHHME HEOPTaHUUECKUX
BELIECTB HUCXO/IS U3 UX
XUMHYECKON (HOPMYIIbI UITH
COCTaBJICHUE XUMHUYECKOIN
bopMyIbl UCXO/IS U3 HAa3BaHUS
BEIIIECTBA MO MEXKIYHAPOIHON
WJIM TPUBHATBHOMN
HOMEHKJIAType».

2. 3ajauu Ha pacyeT MacCOBOM
J10JTA (MacChl) XMMHYECKOTO
aeMeHTa (COCTUHEHHUSI) B
MoOJIeKyIe (CMecH).

3. [IpakTuueckue 3a1aHus MO
KJIacCU(PHUKAIIMN, HOMEHKIIAType U
XUMHYECKUM (popmymnam
HEOPraHMYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. IlpakTyeckue 3aAaHus Ha
oTpeeNieHne XUMUYECKOI
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUJ]a XUMHUYECKON
CBSI3M U TUIA KPUCTAJUITUYECKOM
pelIeTKH

3.2

OK 01
OK 02

Duznko-xuMHUECKUE
CBOICTBa

YcranaBnuBarh
3aBUCHUMOCTD (DU3UKO-

1. Tect «OcobeHHOCTH
XUMHYECKUX CBOMCTB OKCH/IOB,
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yueHust .
MeponpusTHI
IIK... HEOPraHUYECKUX XUMUYECKUX CBOMCTB KHCJIOT, OCHOBAHH, aM(POTEPHBIX
BEILECTB HEOPraHMYECKUX BELIECTB [THUIPOKCUIOB U COJIEW».
OT CTPOEHUSI aTOMOB U 2. 3agaHusi Ha COCTaBJICHUE
MOJIEKYJI, @ TAK)KE TUIIA  |yPAaBHEHUN XMMHYECKUX PEAKIIUN
KPUCTAJUIMYECKON C y4acTHUEM IPOCTHIX U CJIOKHBIX
pelieTku HEOPraHMYECKUX BEILECTB:
OKCHUJIOB METAJIJIOB, HEMETAJNIOB U
aM(OTEepHBIX AIEMEHTOB;
HEOPraHMYEeCKUX KHUCIIOT,
OCHOBaHUH M aM(pOTEPHBIX
TUAPOKCUIOB, HEOPTraHUYECKUX
COJIEH, XapaKTEPHU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI MOJTyYEHHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOpeTUYeCcKHe 3a1aHus Ha
CBOWCTBA M MOJTYYECHHUE
HEOPraHMYECKUX BEILECTB
3.3 |OK 01 Wnentuduxanms HccnenoBath 1. IIpakTMKO-OpUEHTUPOBAHHBIE
OK 02 HEOpPraHUYECKUX KaueCTBEHHBIEC PEAKIIUH 3aJaHusA II0 COCTABJIEHUIO
OK 04 BEIIECTB HEOPraHUYECKUX BEUIECTB |XMMHUYECKUX PEAKIUNA C yHaCTUEM
HEOPraHU4YECKHUX BEIECTB,
UCIIOJIb3YEMBIX JJI UX
UICHTU(UKAITIH.
2.JIaboparopnas pabdoTa:
“Unentuduxarus
HEOPraHUYECKHX BEIECTB”

4 Pa3znen 4. Crpoenne u |HcciaenoBarsb crpoenne u|KonrpoasHas padora
CBOliCTBa cBoiicTBa oprannyeckux |«CTpoeHHe U CBOICTBA
OPraHU4ecKuXx BeleCTB OPraHM4YeCKHUX BeleCTB)
BelIeCTB

4.1 |OK 01 Knaccudukanms, KiaccudumupopaThb 1. 3agaHust Ha cCOCTaBJIECHUE
K 1 CTPOEHHE U OPraHWYECKHE BEIIECTBA B |HA3BAHUN OPTraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COCAMHEHUH N0 TPUBUAIILHON WM

OpraHU4Y€CKUX BCUICCTB

CTpOEHHEM

MEXIyHapOAHOU
CUCTEMAaTHYECKON HOMEHKJIIATypE.
2. 3ajaHus Ha COCTaBJICHHE
MIOJIHBIX ¥ COKPAIIICHHBIX
CTPYKTYPHBIX (popmyI
OpraHMYECKUX BEILECTB
OT/ZIEIbHBIX KJIACCOB.

3. 3ajaum Ha onpeaeneHue
npocTeiien GopmMyIbl
OpraHUYeCKON MOJIEKYJIbI, UCXOS
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yueHust .
MeponpusTHI
13 3JIEMEHTHOTO cocTana (B %)
4.2 |OK 01 CBoiicTBa OpraHMYecKuX | Y CTAHAaBINBATh 1. 3anaHus Ha cocTaBJeHHE
OK 02 COEIMHEHUI 3aBUCUMOCTb (PU3UKO- YpaBHEHUN XUMHUYECKUX peaKuit
OK 04 XUMUYECKUX CBOWCTB C y4aCTHUEM OPTraHUYECKHUX
IIK 1 OPraHWYECKHUX BEIIECTB OT |BEMIECTB HA OCHOBAHUHU UX
CTPOEHUS MOJIEKY COCTaBa U CTPOECHMUSL.
2. 3aga"usg Ha COCTaBJIEHUE
YpaBHEHUH XUMHUUYECKUX PEaKIIHil,
WJUTFOCTPUPYIOIIUX XUMUYECKHE
CBOICTBA C YYETOM MEXaHHU3MOB
MPOTEKAHUS JaHHBIX PEaKuil U
TE€HETUYECKOM CBA3U
OpraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacueTtHnle 3a1a4u 110
YpaBHEHUSAM peaKkiuil C ydyacTueM
OpraHUYECKUX BEILECTB.
4. JTaboparopnas pabota
“IIpeBpailieHUs1 OPraHUYECKUX
BEIIIECTB MpY HarpeBaHuu"
4.3 |OK 01 Nnentuduxarus Uccnenosath 1.ITpakTKO-OpHUEHTUPOBAHHBIEC
OK 02 OpPraHMYECKUX BEILECTB, |KAYECTBEHHBIC PEAKIIMH  [3aJaHHsI 10 COCTABICHHUIO
OK 04 UX 3HAYEHUE U OpraHUYeCcKUX XUMUYECKUX PEAKIUI C y4aCTUEM
IIK 2 MIPUMEHEHHE B OBITOBOM |COEAMHEHUMN OTJCNIBHBIX |OpraHMYECKUX BEIIeCTB, B T.U.
IIK 3 Y IPOU3BOJICTBEHHOU KJIaCCOB UCIOJIb3YEMBIX JUTSl KX
NeSITENHOCTH YeJIOBEKa uaeHTU(GUKAK B OBITY U
MPOMBIIIIEHHOCTH.
2.JIaGopaTopHas pabora:
“Unentuduxanusi OpraHn4ecKux
COEAMHEHUH OTJIEIbHBIX KJIACCOB”
5 Pazpea S. Xapakrepu3oBaTtb
Kunernueckne u BJIMSIHHE PA3JTHYHBIX
TepMoOAHMHAMHUYEeCKUE |(PaKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBeCHE H CKOPOCTh
NPOTEeKAHUA XHMHUYECKHX peaKkumid
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yueHust .
MeponpusTHI
XHMHUYECKHX pPeaKkumid
5 |OK 01 CKOpOCTh XMMHUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 peakuuii. XMMUYECKOE |BIMSHUE KOHLEHTPAUUN  |TEOPETUYECKHE 3aJaHUS Ha
IIK 2 paBHOBeCHE pearupymouux BeIecTB U |aHaIu3 (GaKkTOpOB, BIUSIOIIUX HA
[IK 4 TEMIIEpaTypbl Ha CKOPOCTb |N3MEHEHHUE CKOPOCTH XUMUYECKOU
XUMHUYECKUX PEAKINI peakuuu. [TpakTuko-
XapaxkTepu3oBaTh OPHUEHTUPOBAHHBIE 3a/I1aHUS HA
BIIMSIHUE U3MEHEHUS npuMeHeHue npuHiuna Jle-
KOHIIeHTpauuu Bemects, |lllarense s HaxoxaeHUs
peaxkuuu cpesl u HaIpaBJICHUs CMEIIECHUS
TEMITepaTyphl Ha PaBHOBECHS] XUMHYECKOU PEaKITHI
CMEIIEHHE XUMHUYECKOTO | aHaiuu3 (aKTOPOB, BIMSIOMINX
paBHOBECHS Ha CMeIlleHNEe XUMUYECKOTO
paBHOBECHS

6 HccaenoBarh

Paszes 6. PacTsophr HCTHHHBIEPACTBOPHI €
3aaHHBIMH
XapaKTepUCTHKAMH
6.1 |OK 01 [Tonsitue o pactBopax  (PaznuyaTh UCTUHHBIE 1. 3amaun Ha MPUTOTOBIICHHE
OK 02 pacTBOPBI pPacTBOPOB.
IIK 1 2. IIpakTUKO-OpPUEHTUPOBAHHBIEC
IIK 2 pacyeTHbIC 3aJjaHusI Ha
JUCIIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBOM U
IIPOU3BOJCTBEHHOM AESITEIBHOCTH
YeJioBeKa
6.2 |OK 01 Hccnenoanue cBoricts |MccnenoBath hu3nko- JlaGoparopnas padota
OK 04 pacTBOpPOB XUMHUUYECKHE CBOMCTBA “IIpuroToBieHHE pacTBOPOB”
[IK 2 HMCTUHHBIX PaCTBOPOB

Il | IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJlepP:KaHMe (Coep:KaHue MPUKIATHOTO MOTYJIS)

7 Pazpgea 7. OuenuBath nocjeacTBusi|3amura Keiica (¢ yaeTrom
Xumus B ObITY U OBITOBOI H Oyayuei npogeccuoHaIbHON
NPOM3BOACTBEHHOMI NPOM3BOACTBEHHOMI JAesITeIbHOCTH)

AeSITeIbHOCTH JAeSiTeIbHOCTH YeJI0BeKa

YeJ10BeKa ¢ MO3HIHIA
JKOJIOTHYEeCKOH
Oe3onmacHoCTH
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Tunbl 01EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yueHust .
MeponpusTHi

OK 01 XuMmus B OBITY U OnenuBats nocnencteus |Keiic (¢ yaetom Oymnymieit
OK 02 IIPOU3BO/ICTBEHHON OBITOBOI 1 npoeccuoHaIbHON
OK 04 JESITETLHOCTH YEJIOBEKA |IIPOU3BOICTBEHHOM JIESITETbHOCTH)
OK 07 JeSITeILHOCTH UelioBeka ¢ |Bo3Mo)kHbIE TEMBI KEHCOB:
K 2 no3utuii skosornueckon | 1. [lorennenue knmumara u
[IK 4 0€30MacHOCTH BBICBOOOKIEHHE Ta30BbIX

TuaparTroB CO JHA OKCaHa.

2. bynymue matepuansl s aBua-
, MAIlIMHO- U TPUOOPOCTPOCHUSI.

3. HoBble maTepuanbl Ass
COJIHEYHBIX OaTapei.

4. JIexapcTBa Ha OCHOBE
PaCTUTENBHBIX MPETapaToB
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