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1.00mas xapakTepucTuka padodeil nporpaMmsl 0011e00pa3oBaTeIbHOM
AUCHMILIMHBI «XUMHSD)

1. O6meoOpa3oBarenbHas TUCIAILINHA « XUMHUS SBISICTCS 005S3aTEIIbHON YaCThIO
00111e00pa30BaTENHLHOTO 1IMKIIA 00pa30oBaTeIbHON MporpaMMbl B cooTBeTcTBUU ¢ DT'OC
CIIO mno cnenuanbHocTH 38.02.05 «ToBapoBeneHME U HJKCHEpPTHU3a KayecTBa
NOTPEOUTENBCKUX TOBAPOBY.

[TporpamMma paspaborana Ha ocHoBaHuu TpeOoBaHuii ®I'OC cpemnero oOiiero
oOpa3oBanus. Ha nzyuenue aucuuruinabl «XuMus» Ha 0a30BOM YpOBHE OTBOAMUTCS /2
yaca.

[Iporpamma y4eOHOW JUCHUIUIMHBI MOXKET OBITh HCIIOJIb30BaHA NpU OO0yYECHUU
JIUIL ¢ OTPAaHUYECHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI.

[Iporpamma yuyeOHON AMCIUIIMHBI MOXET OBITh peajM30BaHA C MPUMECHEHUEM
JMCTAaHITMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTHH.

1.2. He.ﬂl/l H INIAHUPYEMBIEC PE3YJIbTAThI 0CBOCHUA TUCHHUIIJINHBI

1.2.1 Ieau 1M CUMIIMHBI

Conepxanue mporpamMMbl  00IICOOpa30BaTEIBHON  JUCHMUIUIMHBL  « XHUMHUS»
HalpaBJICHO Ha JOCTIDKCHHE CICAYIOIUX MeNed: (OpMHUpPOBAHHE Yy CTYJIEHTOB
MPEACTABICHUS] O XMMUYECKOW COCTABISIOIIEN €CTECTBEHHO-HAyYHOU KapTHUHBI MUpa
KaK OCHOBBI NPHUHSATHS PELICHUM B >KU3HEHHBIX WU IPOU3BOJICTBEHHBIX CHUTYaIlUsX,
OTBETCTBEHHOT'O TIOBEICHMSI B IPUPOJIHOM CpeJie.

3ajaun AUCUUIINHBI:

1) cdopmMupoBaTh TOHMMaHHE 3aKOHOMEPHOCTEH TMPOTCKAHUS XHMHYCCKUX
IPOLIECCOB U SIBJICHUU B OKPYXAOUIEH Cpele, LEJIOCTHOW Hay4yHOM KAapTHHBI MUpA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pPa3BUTh YMCHHS COCTaBIATH (POPMYJIbI HEOPTaHHUYECKUX M OPraHHMYECKUX
BEII[ECTB, YPABHEHUSI XUMHUYECKUX PEAKIUH, OOBACHITH UX CMBICI, HHTEPIPETUPOBATH
pEe3yJbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdhopMupoBaTh  HaBBIKM  IPOBEACHHS  MPOCTCHINNX  XUMHYECKHX
HKCIIEPUMEHTAJIBHBIX MCCIEI0BAaHUN C COOMIOEHUEM MPABUII OE30M1aCHOr0 OOpalleHUs
C BEIIECTBAMU U JIA0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUThL YMEHHUS HCIOJIb30BaTh HH(POPMAIMI0 XHMHYECKOTO XapakTepa H3
Pa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh YMEHHS MPOTHO3UPOBATH MOCJICACTBUS CBOCH NCATCIBHOCTH M
XUMUYECKUX TPUPOTHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX IMPOIIECCOB;

6) chopMupoBaTh MOHUMAHHE 3HAYUMOCTH IOCTHKCHHH XUMHUYCCKOW HAYKH H
TEXHOJIOTUM JJIsl pPa3BUTHUS COIMAIILHON U TIPOU3BOJICTBEHHOU cdep.

1.2.2. Tlnanupyemble pe3yJbTAThl OCBOeHHMSI 001Ie00pa3oBaTEIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco6oe 3HaueHne nucuuIuIiHa umeeT npu popmuposanuu u pazsutuu OK u I1K.



HanmeHoBanue u Koj

Ilnanupyemble pe3yabTaThl

KOMIIeTeHIINH Oo0mme JAucuuniauHapHble
OK 01. Bsibupats | B yactu Tpy10BOro BOCIUTAHUS: - BIAQJCTh CHCTEMOM XMMHMYECKUX 3HAHHUH, KOTOpas  BKIIOYAET:
CIIOCOOBI pELICHHS | - TOTOBHOCTH K TPYAy, OCO3HAHHME IEHHOCTH | OCHOBOIIOJArAOIIUE MMOHATHS (XHUMHYECKHN 3JIEMEHT, aToM, JJIEKTPOHHAs
3amad MacTepcTBa, TPYAOI00ue; o0oJiouka aroma, S-, p-, d-3JEKTpOHHBIC OpOUTAIM ATOMOB, HOH, MOJICKYJIa,
npodeCCHOHATTLHON - TOTOBHOCTh K AaKTHUBHOM  JESATEIbHOCTU | BAJICHTHOCTh, JJICKTPOOTPUILIATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKas
IesITeIbHOCTU TEXHOJIOTHYECKOU u COIMAIBHOM | CBSI3b, MOJIb, MOJISIpPHAs Macca, MOJISIPHBIA OO0BEM, YIIEPOIHBIH CKENeT,
MPUMEHUTEIBHO K | HAaIPaBJICHHOCTH, CIOCOOHOCTh HMHHUIIMUPOBATH, | (DYHKIIMOHAJIbHAS TPYIIa, paauKall, H30MEpHUs, U30MEPhI, TOMOJIOTHICCKUI
pa3IMYHBIM IJIJAHUPOBATh M CAMOCTOSITENIBHO  BBIIIOJHATH | PSAJ, TOMOJIOTH, YIIEBOJOPOAbI, KUCIOPOA- U a30TCOAEPKAIINE COCTUHEHHUS,
KOHTEKCTaM TaKyI0 JIESITEIIbHOCTb; OMOJIOTMYECKH aKTUBHBIC BemiecTBa (YIJICBObBI, JKUPBI, OCIKH), MOHOMED,
- UHTEpEC K Ppa3IM4YHBIM chepam | moauMep, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYISPHBIC  COCTUHCHHS,
npodecCHOHAILHOM ACATEIBHOCTH, KPHCTAZIMYECKAsT PEIICTKA, THIBI XUMHUYECKHX peakuuii (OKHCIUTEIbHO-
OsgaageHue YHUBEPCAIbHBIMU y4eOHBIMU | BOCCTAHOBHTEIIbHBIC, 3K30-U SHIOTEPMUUECKUE, PEaKIIMd HOHHOTO 0OMEHa),
IMO3HaBaTEJILHBIMU JICHCTBUSIMU: PacTBOP, AJIEKTPOIUTHI, HEANEKTPOIUTHI, JICKTPOIUTHICCKAS JUCCOIUALINS,
a) 0a30BBIC JTOTUYECKUE JICHCTBHUS: OKHCIIMTENb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKOW PEAKIUU, XUMUYECKOE
- CaMOCTOSITEILHO (dhopmynupoBathb U | paBHOBECHE), TEOPHM M 3aKOHBI (TEOpUS XMMHYECKOIO CTPOCHHUS

aKTyaJIM3UpOBaTh MPOOJIEMYy, pacCMaTpuBaTh ¢
BCECTOPOHHE;

- YCTaHABJIIMBATH CYIICCTBCHHBIH NpPH3HAK WM
OCHOBaHHS JUIsl CpPaBHEHHUS, KiIacCU(UKAINU WU
0000IICHHUS;

- ONpeNeNsTh IeNu JAeATeIbHOCTH,
mapaMeTpsl ¥ KPUTEPUU UX JOCTHKCHHS,
- BBISBIISITH 3aKOHOMEPHOCTH W TPOTHUBOpPEYHS B
paccMaTpuBaeMBbIX SBIICHUSX;

- BHOCUTb KOPPEKTUBBI B  JIEATEIbHOCTH,
OIICHUBAaTh COOTBETCTBUE PE3yJIbTATOB IICIISM,
OIICHUBATh PUCKH ITOCIICICTBUI IEATEITHHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIICHUE TIPH PEUICHUH
YKU3HEHHBIX MPOOJIeM

0) 60a30BbBIE UCCIIEIOBATEILCKUE ICHCTBUS:

- BJIQJIETh HaBBIKAMHU Y4eOHO-HMCCIIEI0BATENbCKOM
u POEKTHOM JESITENIbHOCTH, HABBIKAMU
paspernieHust mpooem;

- BBIABJIATH TNPUYHHHO-CIICACTBCHHBIC CBSI3U W

3aJaBaTb

oprannyeckux BemectB A.M. bytinepoBa, Teopus 3IEKTPOIUTUUECKON
nyccouuanuu, nepuogndeckuit 3akon J[.M. MenpaeneeBa, 3aKOH COXpaHEHUS
MacChl), 3aKOHOMEPHOCTH, CHMBOJUYECKUHN SI3bIK XUMUHU, (PAKTOJOTHUECKUE
CBEICHMSI O CBOICTBaxX, COCTaBe, MOJYyYEHHH U 0€30MacHOM HCIOIb30BAaHUU
BOKHEUIIUX HEOPraHWYECKUX M OPraHWYeCKUX BEIIECTB B OBITY U
IIPAKTUYECKOU JIEATENBHOCTH YEIIOBEKA;

- YMETh BBIIBJIATH XAPAKTEPHBIE NPU3HAKHM M B3aUMOCBSI3b H3YYEHHBIX
MIOHATHUM, TPUMEHSTh COOTBETCTBYIOIINE NTOHATHS ITPU ONIMCAHUU CTPOCHUS U
CBOWCTB HEOPraHWYECKUX W OPraHWYECKUX BEIIECTB W MX NPEBpALICHUN;

BBISIBJIATH B3aNMOCBA3b XUMHNYCCKHX 3HaHUU C IIOHATHAMU u
IpEACTABJICHUAMU JPYTUX €CTCCTBCHHOHAYYHBIX IMPEAMCTOB,

- YMETH UCIIOJIB30BATh HauMMCHOBaHUA XUMHUYECCKHUX CoeJII/IHeHI/Iﬁ
MCXKIAYHAPOAHOTO COHO3a TeOpCTI/I‘{CCKOﬁ H HpHKHaﬂHOﬁ XM H

TPUBHAJIbHBIE Ha3BaHUS BAXHEHUIIIMX BEIIECTB (ITUIIECH, alleTHUIICH, TJIHIIEPHH,
¢denon, Qopmanpaerua, yKCycHas KUCIOTa, TJIMLIWH, YrapHbli —ras,
YIJIEKUCTIBIN Ta3, aMMHUaK, TralieHas 3BeCTh, HeraleHas W3BeCTh, UTheBas
COZla M JIPYTHX), COCTAaBIATH (POPMYJBbl HEOPraHUYECKUX M OPraHUYECKUX
BCIIECTB, YPABHCHHUA XHMHUYCCKUX peaKIII/Iﬁ y OOBICHITL HUX CMBICI ;
MOATBECPKIAATH XapaKTCPHBIC XUMHNUYECKHUEC CBOMCTBA BCUICCTB




aKTyaJII/BI/IpOBaTB 3anaqy, BBIABHUT'aThb FI/IHOTe3y cc
pelIeHus, HaxOIUTh apryMeHTBI JUIST
JIOKa3aTeIbCTBA CBOMX YTBEPXKACHHI, 3a7aBaTh
napaMeTpbl ¥ KPUTEPUH PEIICHHUS,

- aHaJII/I3I/IpOBaTB HOJIyT-ICHHbIC B XOJ€ pemeHI/m
3aJla4d PE3yNIbTaThl, KPUTUYCCKU OIICHHBATh HX
JIOCTOBEPHOCTh, MPOTHO3MPOBATh HW3MEHCHUE B
HOBBIX YCJIOBHSX;

- YMeTb HepeHOCI/ITB 3HAHUA B HOSH&B&TGHLHYIO nu
NPAaKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH;

- YMGTI) I/IHTCFpI/IpOBaTI) 3HAHUA U3 paSHLIX
MPEAMETHBIX 00JIacTe;

- BbIAIBHUI'aTh HOBBIC nacu, npeajiaraTb
OPHUIMHAJIBHBIC NOAXOAbI 1 PCHICHUSA;
- CIIOCOOHOCTH ux HCIIOJIB30BaHHUA B

II03HABATEJILHON U COLIMAIIBHOW IPAKTHKE

COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMH U 3aNUCAMU YPABHEHHM XUMHUUYECKUX
peaKuuii;

- YMETh YCTaHABIUBATh NPUHAJICKHOCTh H3YUCHHBIX HEOPTaHUYECKUX H
OpPraHMYECKUX BEIIECTB K ONpEAETICHHBIM KJlaccaM M IpyIlnaM COeIUHEHHH,
XapakTEepU30BaTh MX COCTaB M BaKHEHIKME CBOWCTBA; OMPEAENSATH BUJIbI
XMMHYECKUX CBsi3ell (KOBaJICHTHAs, MOHHAs, METALIMYeCKas, BOAOPOIHAS),
TUTIBI KPUCTAJUIMYECKUX PEIIECTOK BEUIECTB; KIACCUPHUIIMPOBATH XMMHUCCKHE
peakuuu;

- chopMupoBaTh MPEACTABICHHS: O XHUMHYECKOH  COCTaBISIOMICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIU XMUMHHM B IO3HAHUH SBICHUN
OpUpPOAbl, B (OPMHUPOBAHUHM MBIIUICHUS ¥ KYyJIbTYPhl JIMYHOCTH, €€
(YHKIIMOHATIBHOM IPaMOTHOCTH, HEOOXOAUMOM ISl peIIeHUs] MPAKTHYECKUX
3a/1a4 ¥ HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 370POBBIO H
IPUPOJIHOI cpere;

- YMEThb TPOBOAMTH PACYETHl M0 XUMHUYECCKHM (GopMyjaM M ypaBHECHUSIM
XUMHYECKHX  pEaKuil ¢  UCHOJb30BaHHMEM  (DU3MUECKUX  BEITUYHH,
XapaKTEePU3YIOMINX BEIIECTBA ¢ KOJMYECTBEHHON CTOPOHBI: MAaccChl, 00bema
(HOpMasbHBIC YCJIOBHs) TIa30B, KOJHYECTBA BEIIECTBA;, HCIOIb30BAThH
CHUCTEMHBIE XUMUYECKUE 3HAHUA I TPUHITHS PEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEUIECTBAMHU U UX IPUMEHEHUEM

OK 02. Hcnomns3oBars

COBpEMEHHBIE
CpeacTBa MIOUCKa,
aHaiu3a "
UHTEpIpEeTALUN
uH(popMauu "
UH(POPMALMOHHBIE
TEXHOJIOTHH TUIst
BBITTOJIHEHUS 3aja4
npodecCuoHaTBHOMN
JeSITeTbHOCTH

B 06nacTHIIEeHHOCTH Hay4YHOTO TTO3HAHMUS:

- c(hOpMHPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHSI HAayKd U OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOT'O Ha Juanore KYJIBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeECTa B
MOJUKYJIBTYPHOM MUPE;

- COBEPIIEHCTBOBAHUE SA3BIKOBOW M YHUTATEIbCKOU
KYyJIbTYpbl KaK CpEICTBa B3aMMOJCHCTBHUS MEXKIY
JIIOJBMU U NTO3HAHUS MUDA,;

- OCO3HAHWE IIEHHOCTH HAy4YHOU JEATEIIbHOCTH,

TOTOBHOCTb  OCYIIECTBIATH  IMPOEKTHYID U
HCCIIEIOBATEIBCKYIO JESATENBHOCTD
WHAMBHUIYaJIbHO U B TPYIIE;

OBnanenue YHHUBEPCAJIbHBIMU y4eOHBIMU

- yMeTh IUJJAHUPOBATh M  BBIMOJHATH XUMHUYECKUH  DKCIEPUMEHT
(mpeBpallleHusi OpPraHUYECKUX BEIIECTB MpPHU HarpeBaHUU, TMOJXYYCHUE
STUJIEHA U W3Y4YEHHE €ro CBOWCTB, KAYECTBEHHBIE PEAKLMU Ha aJIbJETH]IbI,
KpaxMajl, YKCYCHYI0 KHCJIOTY, JeHaTypauus O€IKOB TpU HarpeBaHUH,
IIBETHBIC PEAKIUU OCJNKOB; TPOBOJUTH PEAKIMH HOHHOrO OOMEHa,
OTIPEICTISATh CPENY BOAHBIX PACTBOPOB, KAUECTBEHHBIC pEaKllMu Ha cynbdart-,
KapOOHaT- ©  XJOPHI-aHMOHBI, HAa  KAaTHOH AaMMOHHUS;  pelaTh
9KCIEPUMEHTaNbHBIE 3adaun 1o TemMam "Mertamwtel” u "Hemeramnsr") B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKHM O€30MaCHOCTU MpH OOpalleHuu ¢
BEIeCTBAMH M JTAOOPATOPHBIM OOOPYIOBAaHUEM; MPEICTABIATH PE3YNIbTAThI
XUMHYECKOTO SKCIIEPUMEHTa B (hOpMe 3aliCH YPaBHEHHH COOTBETCTBYIONIUX
peakmuii 1 GOpMyITHPOBATh BHIBOBI HA OCHOBE ITHX PE3YJIbTATOB;

- yYMeTh aHAIM3UPOBATh XHMHUYECKYI0 HHGOpPMAIUIO, TOIy4aeMylo U3
pasHBIX HMCTOYHHMKOB (CPEACTB MaccoBOW HWH(OpManuu, ceTh MHTepHET u

JApyTHe);




MIO03HABATEJIbHBIMU JICHCTBUSMM:

B) pabora ¢ uHbopMaIuei:

- BJIAJICTh HABBIKAMH IOJyYeHHUS MHPOPMALUU U3
UCTOYHUKOB PA3HBIX THIIOB, CaMOCTOSTEIILHO
OCYIIECTBIATH TMOUCK, aHAJH3, CUCTEMAaTH3AIHI0 U
UHTEPIPETANUI0 UHPOPMALUU PA3ITUYHBIX BHJIOB
1 GOpM IpEICTABICHHUS;

- CO3/1aBaTh TEKCThl B pPa3IMYHBIX (opMmaTax c
Y4eTOM Ha3Ha4eHUs HH(POPMAIMU U LEJICBOH
ayJIUTOPUH, BBIOMpas ONTUMAIbHYI  (GopMy
NPECTABIICHUS U BU3yaIH3allNH,

- OICHMBATh JIOCTOBEPHOCTh, JIETUTUMHOCTb
UHPOpPMALUK, €€ COOTBETCTBHUE IPABOBBIM U
MOpPaJIbHO-ITUYECKHM HOpMaM;

- WUCNOJNB30BaTh CpPEACTBa HMH(POPMALMOHHBIX H
KOMMYHHKAIIUOHHBIX ~TEXHOJIOTUH B pEIICHUU

KOTHUTUBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3allMOHHBIX  3a7ad ¢  COOJIOACHHEM
TpeOOBaHMI SPrOHOMUKH, TEXHUKU OE30MaCHOCTH,
TUTUEHBI, pecypcocOepekeHusi, TMPaBOBBIX U
STUYECKUX  HOPM, HOpM  HHGOPMAIIMOHHON
0€e30I1acHOCTH,

- BJaACTb HAaBBIKAMH pPACIIO3HABAHUA W 3alllUThI

- BJaJACTb OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCHICCTB U
XUMHYECKUX  sBICHUN  (HaOmrofeHue,  WU3MEpeHHe,  SKCIEPHUMEHT,
MOJICJIMPOBAHUE);

- YMeThb MPOBOAMTH PACYeThl MO XUMHUYECKHM (GopMyliaM U YpaBHEHUSIM
XUMHNYCCKUX peaKLII/Iﬁ C HUCIIOJIb30BAHUEM (I)I/I?)I/I‘-IGCKI/IX BCJIIMYUH,
XapaKTePU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMaJlbHBIC YCIIOBHs) Ta30B, KOJMYECTBA BEINECTBA, HCIOJIb30BATh
CUCTEMHbIC XMMHUYECKHE 3HAHWUS Sl MPUHATHS PEIIeHHH B KOHKPETHBIX
JKU3HCHHBIX CUTYyalUAX, CBA3AHHBIX C BCHICCTBAMU U UX ITPUMCHCHHUEM

uHpopmanuy, HHGOPMAIIMOHHONW O€30MacHOCTH
JMYHOCTH;
OK 04. Dddexrusno | - TOTOBHOCTh K CaMOpPAa3BUTHIO, | - YMETh IUIAHUPOBATb M  BBIMOJHATH XMMHYECKUH  SKCIIEPUMEHT

B3aMMOJICIICTBOBATh |
paboTath B KOJJICKTHBE
U KOMaHJie

CaMOCTOSITEJIBHOCTH U CAMOOTIPEAEIICHUIO;
-OBJIaZICHUE HaBBIKAMH yueOHO-
HCCIIEIOBATENIbCKOM, TMPOEKTHOM H  COLMAIbHOMN
JIeSITEILHOCTH,

OBnanenue YHUBEpCaJIbHBIMU
KOMMYHUKATUBHBIMH JI€CTBUSIMU:

0) COBMECTHasl JIeITeIbHOCTb.

- TOHMMATh M MCIOJb30BaTh MPEUMYIIECTBA
KOMaHAHOW ¥ MHIUBUAYATbHON PaOOTHI;

(mpeBpamieHusi OpraHWYeCKHX BEIIECTB MPH HArpeBaHWM, MOJIYYCHUE
STHJICHA W W3YyYEHHE €ro CBOWCTB, KAUECTBEHHBIC PEAaKIMU Ha alibJICTHIIBL,
KpaxMal, YKCYCHYI KHUCIOTY; JeHaTypalus OCIKOB IpH HarpeBaHHH,
LBETHbIE pEAaKUUH OETKOB; MNPOBOIUTH PpEAKIUH HOHHOTO OOMEHa,
OTIPENIeNIATh CPEy BOJHBIX PACTBOPOB, KAYECTBEHHBIE PEAaKIMU Ha Cyibdar-,
KapOoHAaT- W  XJOPHI-aHUOHBI, HAa  KATHOH  aMMOHHS;  pelaTh
IKCIEpPUMEHTabHbIC 3amaun 1o TemMam 'Mertawibel” u "Hemeramnsr") B
COOTBETCTBUM C TMpaBWJIAMU TEXHUKHM O€30MaCHOCTU MpH OOpalleHuu ¢
BEIIECTBAMH U J1a0OpaTOPHBIM 000pPYIOBAaHUEM; TIPEICTABIATh PE3YIbTATHI




- [NpUHUMATL OCIN COBMECTHOU ACATCIBbHOCTH,
OpraHu30BbIBATh U KOOPJIUHUPOBATH JACHCTBUS IO
€¢ OCTIKCHHIO. COCTaBIIATh IIJIaH JICHCTBHIA,
pacnpenensaTh pojid ¢ Y4eTOM MHEHUM yYaCTHUKOB
00CYyKIaTh pPe3yIbTaThl COBMECTHOU PabOTHI;

-  KOOPJMHUPOBaTh W BBINOJHATH pabOTy B

YCII0BUAX pCajibHOTIO, BUPTYaJIbHOI'O u
KOM6I/IHI/IpOBaHHOFO BSaHMOﬂCﬁCTBHH;
- OCYHICCTBJIATH IMO3UTUBHOC CTPATCIHYCCKOC

MOBE/ICHUE B PA3JIMYHBIX CUTYallUAX, MPOSBIATH
TBOPYECTBO ¥ BOOOpakeHue, ObITh MHUIIMATUBHBIM
OBnazeHne yHUBEPCAIbHBIMH  PETYJISTUBHBIMHU
JNIEUCTBUSIMU.

I) IPUHATHE Ce0S U APYTUX JIFOICH:

- IPUHUMATh MOTHUBBI U APTYMEHTBI JIPYTUX JIOACH
[IPU aHAIK3E PE3YNIbTATOB AEATEIbHOCTH,

- MpU3HABaTh CBOE MPABO U MPABO JIPYTUX JIOACH
Ha OLINOKY;

- pa3BHBaTh CIOCOOHOCTh TIOHUMATh MHpP C
MO3ULIUU JPYroro YeJOBEKa;

XHUMHUYECKOT0 SKCIIEPUMEHTA B (JOpME 3alUCH YPaBHEHHI COOTBETCTBYIOIIUX
peakuuii ¥ GopMyIHUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTAaTOB

OK 07. ConeticTBoBarh

COXPaHEHHUIO
OKpYXKalollel Ccpenpl,
pecypcocOepekeHuIo,

OPUMEHSATh 3HaHUS 00
U3MEHEHUU  KJIMMaTa,
TIPUHIUITBL
OEpEKITUBOTO
POM3BO/ICTBA,

3G PEKTUBHO

JNEUCTBOBATE B

YpE3BBIYANHBIX
CUTYyaLUsIX

B 065acTH3K0I0rHYeCKOr0 BOCIUTAHUS:

- chOpPMUPOBAHHOCTh IKOJIIOTUYECKON KYIbTYPHI,
NMOHMMAaHUE BIUAHUSA COLUUATIBHO-3KOHOMUYECKUX
IPOLECCOB  HAa  COCTOSIHME  NPUPOJHOM U
COLIMATBHON Cpelpl, OCO3HAHHE TJ100aJbHOTO
XapakTepa dKOJOTHIECKUX MPoOieM;

- TUIAHUPOBAHHWE M OCYLIECTBIICHUE ACHCTBUI B
OKpYKalolllel cpele Ha OCHOBE 3HAaHUS LeEJeu
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

aKTUBHOE HENpPUATHE JEHUCTBUM, TPUHOCSIIMX
BpEJl OKPYXKAIOLEH Cpeae;
- yYMEHHE TPOTHO3MPOBATH HEOIArONpHUSTHbIE

AKOJIOTHYECKHE TOCIEACTBUS MPEATPUHUMAEMBIX
JEUCTBUH, TPEAOTBpAIIATh UX;

- pacinpCHUC OIIbITa ACATCIBHOCTHU

- chopMupoBaTh MPEACTABICHHS: O XUMHUYECKOH  COCTaBISIOLICH
€CTECTBEHHOHAYYHON KapTUHBI MUpPA, POJIM XUMHUHM B IO3HAHUU SIBICHUU
npupoAbl, B (GOPMUPOBAHUU MBIIUICHUS U KYIbTYypbl IJUYHOCTH, €€
(O YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsi PEIICHUS MPAKTHIECKUX
3a/a4 U SKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO U
MPUPOIHON Cpee;

- YMETh COOJIIO/IaTh TpaBUia YKOJIOTHYECKU I1eJIeCO00Pa3HOTO TOBEJACHUS B
OBITY U TPYIOBOW NEATEIHHOCTH B IENSIX COXPAHEHUS CBOETO 3/I0POBbS U
OKpYy>Karollleld MPUPOJHON CpelIbl;, YYUTHIBATh OMACHOCTh BO3ACHCTBHS Ha
JKUBBIE OPraHU3Mbl OIPENIEICHHBIX BEIIECTB, MOHUMAas CMBICI IOKAa3aTeNs
MpeIeTbHON IOMYCTUMON KOHIIEHTpauu




9KOJIOTHYECKON HANPABIEHHOCTH;

- OBJIaJICHUE HaBBIKAMH y4eOHO-
HCCIIEIOBATEIIbCKOM, MPOEKTHOM H COLMAIbHON
JIeSITEIILHOCTH,

IIK 3.3 CocraBuaars
3asIBJIICHUSI,  3aIPOCHI,
IPOEKTHl OTBETOB Ha
HUX, MPOIECCyaTbHbIC
JIOKYMEHTBI c
HCIIOJIE30BaHUEM
UH(OPMALIMOHHBIX
CIIPABOYHO-TIPABOBBIX
CHCTEM

COCTaBJICHHE 3asIBJICHUIA, 3aIpocoB u
NpoucCCyaibHBIX NOKYMCHTOB C HCIIOJIB30BAHUCM
UH()OPMAIMOHHBIX CHPABOYHO-TIPABOBBIX CHCTEM
s coopa uHGOpMAIMM O HAXOMSIIUXCS Ha

HpGI[HpI/ISITI/II/I XUMHUUYCCKHUX BeIICCTBaAxX H
CpeACTBax IUIA MPOBEICHUS XUMHUYECKUX
HUCCIIENOBAHUN

YMEThb COCTaBJIATH 3adBJICHHUSA, 3aIlIPOChl U JOKYMCEHTHI C HCIIOJIB30BaHUEM
I/IH(i)OpMaLII/IOHHBIX CIIPAaBOYHO-NIPABOBBIX CHUCTEM JIA IMPABUJIBHOIO H
Ka4€CTBECHHOI'O c6opa I/IH(i)OpMaHI/II/I 0 [OpCArnpuAaATHHd, CBA3aHHOM C
XUMHUYCCKUM IIPOU3BOACTBOM U UCCIICAOBAHUAMMU.




2. CTpyKTYypAa U coAepKaHue MPOrpamMMbl 0011e00pa30BaTeIbHOM

JTUCIHHUILIHHBI
2.1. O0beM TUCHUIIUHBI ¥ BUbI Y4e€0HOH padoThI

TemaTnueckuii miian

Buna yueOHo# padoThI

O0BeM B yacax

O0bem 00pa3oBaTeILHON MPOrPaMMbl TN CHUILIMHBI

72

rOenoBHOC COREPRAHITE

q

BT. Y.:

-
TCUOPUIMTACURUC UU)’ ACHYIC

[«]

HTPARTITACURMIC SAQATYIA

N

O A r QT LI
JIaU0pPaATOUpPObI AaATYIA

—CamocronteisHaspadbora

HpO(l)eCCI/IOHaHBHO-OpHeHTHpOBaHHOC coaepiKaHue (conepmaﬂne

P
I

NPHUKJIATHOT0 MOYJIS)

B I. ..

No

AN AT A A O FEFAIFEF
TCUPLIMACURULUU yTUHITU

llpal\ TYTACURYICU SAaiATYIA

N
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TemaTH4yeckoe IVIAHUPOBAHHUE IO YacaM

HaumeHnoBanue Conep:xanue yueGHOro Mmatepuaia (OCHOBHOE U MPO(ecCHOHATHHO-OPHEHTHPOBAHHOE), ObLen qacop | LOPMIPYEMbId
pa3/iesioB U TeM JaGopaTopHbie H NPAKTHYECKHE 3aHSATHSI, IPUKJIATHON MOTYJIb KOMIETEHIHH
1 2 3 4
OcCHOBHOe cojiep:KaHue 64
Pa3nes 1. OcHOBBI CTPOEHHSI BelleCTBA 6
Tema 1.1. OcHoOBHOE co/iep:KaHue 4 OK 01
Crpoenne aromoB | TeopeTuueckoe odyueHue 2
XAMHATCCKIX CoBpemeHHast Mojellb CTpoeHUst atoma. CHMBOJIMYECKHHA S3bIK XUMHH. XUMHYECKHN 3JICMCHT.
SJICMCHTOB I DieKTpoHHass KoH(uUrypamus aroma. Kimaccuukamus XMMHYECKHX DIEMEHTOB (S-, P-, d-aneMeHTsi).
npupoma BanentHple  37€KTpOHBI.  BaJeHTHOCTh.  DIEKTPOHHAs ~ MPUPOJa  XUMHYECKOW  CBSI3H. 2
XUMIICCKON DJIEKTPOOTPUIIATEILHOCTh. BUIBI XMMHYECKOW CBA3M (KOBAJEHTHAs, MOHHAs, MeTaILIMYECKas,
CBA3H BOJIOPOJIHAS) M CLIOCOOBI €€ 00pa30BaHus
Hpakruyeckue 3a s 2
Penienne 3ajaHWii Ha WCMOJb30BaHHE XHUMHYECKOW CHMBOJIMKM ¥ Ha3BaHWW COCAMHEHHH IO
HOMEHKJIATYPE MEXKIYHAPOIHOIO COK03a TEOPETHYECKOW W IMPUKIAJHOW XHMHH W TPHBHAIbHBIX
Ha3BaHWI JUTS COCTABICHUSI XUMUYECKUX (OPMYJI IBYXATOMHBIX COCIMHEHHH (OKCHIOB, CYIb(HJIOB,
TUJIPUJIOB | T.I1.) ¥ IPYTHX HEOPTAHMYECKUX COETMHEHHUI OT/EbHBIX KJIaCCOB. 2
[pakTHYecKue 3aJaHusl Ha YCTAHOBJICHHE CBSI3M MEXKIY CTPOCHHEM aTOMOB XHMHYECKHX JIIEMCHTOB U
HEPUOINYECKAM M3MEHEHHEM CBOMCTB XMMHUYECKUX DJIEMEHTOB W MX COEIMHEHHH B COOTBETCTBUH C
nonoxkesuenm IlepUoMIUecKOl CHCTEMbL
Tema 1.2. -OcHOBHOE cOAepKaAHUE 2 OK 01
[lepuomnyeckuii | [IpakTHYecKHe 3aHATHS 2 OK 02
3aKOH 1 Ta0nuIa Ilepuomnueckas cucremMa XxuMmuueckux oiemenToB JI.M. MenngeneeBa. DU3NYECKHH  CMBICIT
AW Menneneesa ([feppommueckoro saxona .M. MeHneneesa. 3aKOHOMEPHOCTH W3MEHEHHS CBONCTB XMMHYECKHX
SJIEMEHTOB, O0Opa3yeMBIX HMH MPOCTBIX M CIOXHBIX BEHIECTB B COOTBETCTBHH C IOJIOKEHHEM
XUMHYECKOTO dJIEMeHTa B I[leproauueckoil cucreMe. MUPOBO33PEHUYECKOE M HAydyHOE 3HAUYEHHUE
[lepuonnueckoro 3akona JI.MI. MenneneeBa. Ilpornoszsr J[.MI. MenneneeBa. OTKpBITUE HOBBIX )
XUMHYECKUX DIIEMEHTOB.
Penienne NpPakTHKO-OPUEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUH Ha XapakTEPU3alMI0 XMMHYECKHX
aneMeHTOB «MeTandyeckne /| HEMETAINYECKHE CBOMCTBA, SJIEKTPOOTPHUIATEIBHOCT XUMHYECKHX
SJIEMEHTOB B COOTBETCTBHHU C MX DJIEKTPOHHBIM CTPOCHHEM H TOJIO)KEHUEM B TIEPUOJNYECCKON CHCTEME
xuMuyeckux saeMmenros L. Menaencena»
Lamu_ZJ{u.Mm&Kne_p&aKnnn 10
Tema 2.1. Tuner  OcHOBHOe cofep:KaHue 4 OK 01
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XUMHYECKUX TeopeTnyeckoe o0yueHue 2
peaxkuui Knaccugukanus 1 TUIBI XMMHUYECKUX PEAKIUil ¢ y4acTHeM HeopraHuyeckux BemiecTB. CocTaBieHue

YpaBHEHUU peaknuii COCIWHEHWsS, Pa3lIOKEHUs, 3aMelIeHus, OoOMeHa, B T.4. pEakUud TOpPEHUs,

OKHCJICHUA-BOCCTAHOBJICHUS.

VpaBHeHUs OKucleHHs-BoccTaHOBIEHHs. CreneHb OKucaeHUsA. OKUCIUTENb U BOCCTAaHOBUTEIb. 2

CocraBiieHue ¥ ypaBHUBAaHUE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN METOJOM 3JIEKTPOHHOIO

Oananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLUU B MPUPOJE, IMPOU3BOJCTBEHHBIX MPOLECCaX U

KHU3HECSATEILHOCTH OPraHu3MOB

IIpakTHyecKue 3aHATUSA 2

KonnyecrBennpie oTHOMIEHUS B XUMUH. OCHOBHBIE KOJMUYECTBEHHBIE 3aKOHBI B XMMUHU M PACUETHI 110

YpaBHEHUSIM XMMUYECKHX peakuuid. Monb Kak eIMHMIA KOJIMYecTBa BemlecTBa. MospHas macca.

3aKOHbI COXpaHEHUs] Macchl M 3HEpruu. 3akoH ABoraapo. MossipHblii 00beM razoB. OTHOcUTENbHAS 2

IUIOTHOCTh ra3oB. PacyeTsl Mo ypaBHEHUSAM XMMHUYECKMX PEAKIMH C UCIOJIb30BAaHMEM Macchl, 00beMa

(HOpMaJIbHBIE YCIJIOBUSI) Fa30B, KOJIMYECTBA BELECTBA
Tema 2.2. OcHoBHOe coaep:kaHue 4 OK 01
OIEKTPOIUTHYECKA | TeopeTnuecKkoe 06ydeHne OK
A AMCCOMMAUHA B o6 b 31eKTPOIMTHYECKOR AMCCOLMALHH. VIOHBI. DIEKTPOIHTBI, HEICKTPOIHTHL. Peakiini HOHHOTO 04
HOHHBIH 0OMeH obmena. CocTaBiieHHE peaklMii MOHHOTO OOMEHa IyTEM COCTAaBJIICHHS UX IOJHBIX U COKPAIIEHHBIX

MOHHBIX ypaBHEeHUH. KHCIIOTHO-OCHOBHBIE peakiiuy. 3aJaHus HA COCTAaBJICHHE HOHHBIX peaKIui 2

JlaGopaTopHbIe 3aHATHS

JlaGoparopHas padoTa “TuUnbl XUMHUYECKUX PEAKIIHI”. <

HUccnenoBanue TUIOB (110 COCTAaBY M KOJIMYECTBY MCXOTHBIX U 00PA3yIOIIUXCS BEIIECTB) U MPH3HAKOB

XUMHUYECKUX peakuuil. [[poBeneHne peakiuii HOHHOro 0OMeHa, ONpeeIeHUE CPebl BOIHBIX 2

pacTBOPOB. 3aJlaHKsI HA COCTABJIEHHE HOHHBIX peakLuit
Kontpojbuas CorBoeHe-BeHEETR A H-XHMH e CIHE-B oA HHH 2
padota 1 CrpoeHie-BeHiecTBaH XHMH IS cKHe-PeaicHHH 2
Paznen 3. CTpoeHune ¥ CBOMCTBA HEOPTraHMYECKHUX BeleCTB 1o
Tema 3.1. OcHoBHOe coep:kaHue 4 OK 01
Knaccudpukanus, | Teoperudeckoe o0y4yeHue 2 OK 02
HOMCHKJIATYPA M [[penmer Heopranuueckoil xumun. Knaccudukanus HeopraHM4ecKux BemecTB. [IpocThie W CIOKHBIE K 3.3
CTPOCHHE BemecTBa. OCHOBHBIE KJIAaCChl CIIOKHBIX BEIIECTB (OKCHJIBI, TUAPOKCHIBI, KUCIIOTHI, CONH). B3auMOCBA3b
HEOPTaHWHICCKUX  |peopranudecknuX BENIECTB. ATpPEraTHBIE COCTOSHHUS BEIIECTBA. Kpucrammumdeckue M amopQHbIe
BeIICCTB BelleCcTBa. THIbI KPUCTAULIMYECKUX DELIETOK (aTOMHAasi, MOJIEKYJSpHAs, WOHHAs, METALIMYECcKas). 2

3aBUCUMOCTh (PU3MUECKUX CBOWCTB BeELIECTBA OT THUIA KPUCTAIUIMUECKOW pEIIETKU. 3aBHCHMOCTb
XMMHYECKOM aKTUBHOCTH BEILECTB OT BHJAa XUMHUYECKOW CBSI3M W THUIA KPUCTAIIIMYECKON DPELICTKH.

le/l HKMHbI MHOI'OOUPDd5K 1 BCHICCTB

13



IIpakTH4yeckue 3aHATUA

HOMCHKJIaTypa HCOPraHNYCCKUX BCUICCTB: HA3BAHUC BCIUICCTBA UCXOOA U3 UX XUMHUYECKOMH (bOpMyJIbI

WIN COCTaBJIEHNE XUMUYECKON (POPMYIIBI HCXOsl U3 HA3BaHUS BEIIECTBA MO0 MEKyHAPOIHON
(MIOITAK) vau TpBHAIBHON HOMEHKIIATYPE.

Pemenne mnpakTHUECKMX 3aJaHMN MO KJIACCH(PHUKAIMKM, HOMEHKJIAType M XUMHUYECKUM (Qopmyliam
HEOPraHWYECKHX BEIIECTB PA3IMYHBIX KJIAaccoB (YrapHblil ras, YIJCKHUCIBIA ra3, aMMHaK, TalleHas
U3BECTh, HETaIlIeHasi U3BECTh, IIUTHEBAsI COA U IPYTUX): HA3bIBATh U COCTABIIATH (POPMYIIBI XUMUYECKUX
BEUIECCTB, ONPEACIIATh IPUHAUIEKHOCTD K KJIACCy.

Hcrounnku Xxumudeckoit nHGpopMaimu (CpeacTB MaccoBoii MH(GopMaluu, cetb IHTepHET u apyrue).
[Touck nHGOpMaILMK 110 HA3BaHUAM, UIEHTU(DUKATOPAM, CTPYKTYPHBIM (hopMysiam

Tema 3.2. ®uszuko-| OcHOBHOE co/IepKaAHUE OK 01
XUMHYECKHE Teopernueckoe ooyueHune OK®2
CBOHCTBA Mertamnbl. Ob6mue guandyeckue U XUMUYECKHe CBOMCTBa MeTaiwioB. CrocoObl moiydeHus. 3HaYeHHE I1IK3.3
HCOPraHMMCCKUX  IyjeranioB M HeMeTalIoB B HpUpOJE M JKU3HENEATEILHOCTH 4eJOBEKa M OpPraHu3MoB. Kopposus
BCILCCTB METAJIJIOB: BUIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJNIOB OT KOPPO3UU

Hemeramnel. OOmue ¢usnyeckue W XHMHYSCKHME CBOWCTBA HEMETAUIOB. THIUYHBIC CBOWCTBA

nemetaiioB |V— VII rpynn. Knaccuduxanus n HoMeHkIaTypa coeJuHeHH HemeTaioB. KpyroBopoTsl

OMOTEHHBIX DJIEMEHTOB B MPUPOJIC

XUMHUYECKHe CBOICTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB (OKCHUIOB, THIPOKCHIOB, KUCIIOT,

coneit u 1p.). 3aKOHOMEPHOCTH B I3MEHEHUH CBOWCTB MIPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHUH,

BBICIIIUX OKCUJIOB U THJIPOKCHJIOB

IMpakTUYecKue 3aHATHS

CocraBiieHHE YpaBHCHUH XUMHUYECKHX PEAKIMA ¢ y4aCTHEM MPOCTBIX W CIOKHBIX HEOPTaHHYECKHUX

BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHUIOB METAJJIOB, HEMETANIOB M aM(OTEPHBIX DIEMEHTOB;

HEOPTaHWYECKUX KHCJIOT, OCHOBaHMA ¥ aM(OTEPHBIX THAPOKCHUIOB, HEOPTaHUYECKHX COJICH,

XapaKTepU3YIOIIUX X CBOMCTBA.

Pemrenne npakTHMKO-OpPMEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHMM Ha CBOWCTBA, COCTaB, NOJNYYEHHE U

0e30MmacHOe WCIOIb30BAaHUE BAXKHEHIINX HEOPTaHMUYECKUX BEHIECTB B OBITY M MPAKTHUECKOH

NESATEIIbHOCTH YeJIOBEKa
Tema 3.3. OcHoBHOE coep:KaHue OK 01
Unentuduxanus | JlaGopaTopHbie 3aHATHS OK 02
HCOPTraHUICCKUX | [TagopaTopHas padora «neHTH(UKAIMS HEOPTAHUIECKUX BEIECTBY. OK 04
BEIIECTB

Pemienne skcnepuMEHTaNbHBIX 33Jlad MO XUMHUYECKMM CBOMCTBAM METAJUIOB U HEMETAUIOB, IO
pacro3HaBaHUIO U MOJYYEHUIO COSTMHEHUI METallIOB M HEMETAJLJIOB.

WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HCIONB30BAHHEM HX (PU3UKO-XUMUYECKUX CBOWCTB,
XapaKTepHbIX KauecTBEHHBIX peakiuil. KauecTBeHHbIE peakuuu Ha cynabdar-, kapOOHAT- U XJIOPHI-
AQHWOHBI, HA KATHOH aMMOHHS
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KouTpoasnas
padora 2

CBoiicTBa HEOPTraHUYECKUX BEIECTB

Pasznea 4.

CTpOQHI/Ie H CBOMCTBA OpPraHmveCKux Beuecrs

24

Tema 4.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEILIECTB

OcCHOBHOE cO/Iep:KaHue

TeopeaneCKoe oﬁvqe}me

[TosiBnenue u pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. [IpeamMer opranndyeckoi xumu. Mecto u
3HAUEHUE OPTaHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOCHHME KaK MOPSIOK COCIMHEHHUS aTOMOB B MOJIEKYJE COIVIACHO MX BaJEHTHOCTH.
OCHOBHBIEC MOJIOKEHUSI TEOPUU XMUMHYECKOTO CTPOCHUSI opraHudeckux coeauHeHuit A.M. bytieposa.
VYIiepoHbI CKEJNEeT OpPraHu4ecKOl MOJIEKYJbl. 3aBUCMMOCTh CBOWMCTB BEILIECTB OT XUMHUYECKOTO
CTpOEHMSI MOJIEKYJI. MI30Mepusi U U30MepHI.

[lonatue o d¢yuknuoHansHoi rpymme. Pamukan. Ilpunnunel  kiaccupukanud — OpraHUYECKUX
coelMHEHUN. MexayHapoaHas HOMEHKIATypa M NPUHIMIBI  HOMEHKIATYpbl  OPraHHMYECKUX
coenquHenuii. [lonstue 00 a3oTcomepKalIMX COEAMHEHUAX, OMOJOTMYECKH AaKTHUBHBIX BEIIECTBAX
(yrmeBomax, skumpax, Oenakax ¥ Jp.), BBICOKOMOJCKY/SPHBIX COCAUHEHUAX (MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO)

HpaKTI/I‘leCKI/Ie 3aHATUSA

Homenknatypa opraHnyeckux COEAMHEHUN OTIEIbHBIX KJIACCOB (HACHIIICHHBIC, HEHACBIIIEHHBIC WU
apoOMaTHYeCKUE YTIIEBOIOPOIbI, CIIUPTHI, (PEHOJIbI, allbJACTH/bl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBnieHue MOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJI OPraHUYECKHUX BEIIECTB OTHEIbHBIX
KJIaCCOB, WCIOJB3Yys HMX Ha3BaHUS [0 CHCTEMATHYECKOW W TPHUBHAIBLHON HOMEHKIAType (ITHJIEH,
alleTUJIeH, TIMIepuH, (GeHod, (opMalbIeTHA, YKCYCHas KHCIIOTa, TIMIMH). PacueTsl mpocreiimeit
(bOopMyITBI OPraHU9IeCKON MOJIEKYJIBI, HCXO/Is M3 2JIEMEHTHOTO cocTaBa (B %0)

OK 01
I1K 3.3

Tema 4.2.
CsoiicTBa
OpPraHUYEeCKUX
COCIMHEHU I

OcHoBHOE CoACpKaAHUE
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Teopernueckoe o0yuenue

®OU3MKO-XUMHUYECKHE CBONCTBA OPraHWYECKHX COCIWHCHHWHA OTIACIBHBIX KIAcCOB (0COOEHHOCTH
KJIacCU(UKAIIMU U HOMEHKJIATYphl BHYTPHU KJIacCa; TOMOJIOTHYECKHMA psii U o01mas popmysa; u30Mepus;
(hu3UYEeCKue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI TMOTYUEHHUS):

— TIpeneNbHBIE YIIeBOAOPOIbl (IKaHBl W LUKIOAJIKaHbl). ['OpeHHe MeTaHa KaKk OJUH M3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITy. CBONCTBA MPUPOAHBIX YIVIEBOAOPOIOB, HAX0XK/ICHUE B
IIPUPOJIE U IPUMEHEHHE AJIKAHOB;

— HemnpezeNbHble (aJKEHbI, aJKUHbI U QJIKaJWEHbl) W apoOMaTHYeCKHUe YIIeBOJOpOAbl. [ opeHue
aleTuIeHa Kak HCTOYHHK BHICOKOTEMIIEPATypHOTO IJIaMEHH JIJISl CBAPKH U PE3KU METAIJIOB

— KUCIIOpOACOoIepXKalie coequHeH st (CUPThI U PeHOIbI, KapOOHOBBIE KUCIOTHI U 3(UPHI, albJICTH/IbI
U KCTOHBI, KHUPBI, yrieBoabl). I[IpakThueckoe NPUMEHCHHE OSTHIICHTJIHKOISA, TIMIEepHuHa, (eHoa.
[Mpumenenue ¢dopmanpaeruaa, ameraibAeTHAd, YKCYCHOW KHCIOTHL. Mpblia KaK COJMU  BBICIIUX
KapOOHOBBIX KUCTIOT. MoOIOIIME CBOMCTBA MbLIa

OK 01
OK 02
OK 04
K 3.3
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— a30TcolepKallie COCAMHeHUs (aMUHBI M aAMHUHOKHUCIOTHL, Oenku). BbicokoMolekyisipHbIe
coeIMHEHMs (CMHTETUYECKHUE M OMOJIOTMYEeCKU-aKTUBHBIE). MOHOMEp, MONIUMEpP, CTPYKTYPHOE 3BEHO.
[Tonmumepu3anus 3TUIEHA KaK OCHOBHOE HAIPaBIECHUE €0 UCIIOJIb30BAHMU.

I'eneTndeckas CBA3b MEXKy KJIACCAMHM OPTaHUYECKUX COCIUHEHUN

IIpakTyeckune 3aHATHS

CBOIiCTBa OpPraHMYECKHX COCJAMHCHUIH OTACNBHBIX KIACCOB (TpUBHAbHAS W  MEKAYyHApOIHAs
HOMEHKJIATypa, XUMHUYECKHUE CBOMCTBA, CIIOCOOBI MOJIYUCHHUs): MPeaeibHbIe (ATKaHbl M [UKIOATKAHbI),
HenpeebHbIe (ANKEeHbI, ATKHHBI U aJTKaJueHbl) U apOMAaTUYECKHE YIIIeBOAOPOAbI, CIUPTHI M (PEHOIBI,
KapOOHOBBIE  KUCIOTBI ¥ A3GUPHI, albJETHAbBl U  KETOHbl, AaMHHBI U  aMHHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHusl Ha COCTABJICHHUE YPABHEHUN XMMHUYECKUX pEaKLHUH C
y4acTUEM OPraHUYECKHUX BELIECTB HA OCHOBAHUU UX COCTAaBA U CTPOCHMUS

CocraBneHne cxeM peaknuid (B TOM YHCIE 10 HPEAJIOKECHHBIM IICIIOYKaM IPEBPALICHUI),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHMYECKHX COEIMHEHUIH OTIENIBHBIX KJIACCOB, CIIOCOOBI
UX TIOJY4YEHHMsS M Ha3BAaHUE OPraHUYECKUX COEAUHEHHM IO TPUBUAIBHOM WIH MEXAYHapOAHON
CHCTEMaTH4YeCKON HOMEHKIIAType.
Pemenne npakTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBONCTBA OPraHUYECKHUX
COEJIMHEHHH OTJeJIbHBIX KJIACCOB

JlabopaTtopHnasi paGora

JlabopatopHas pabota “IIpeBpalieHuss OpraHMUECKUX BELIECTB MPU HATPEBAHUU' .
[Tomy4yenue sTHIIEHA U N3ydEHUE €ro CBOMCTB. MoaenupoBaHue MOJIEKYJ U XUMUYECKUX MPEBPALIECHUN
Ha [IpUMEPE dTaHa, STUIICHA, alleTUICHA U JIp.

Tema 4.3.
Wnentudukanus
OpPraHUYeCKUX
BEILIECTB, UX
3HAYEHUE U
MIPUMEHEHUE B
OBITOBOI U
MIPOU3BOJCTBEHHOMN
JIEATETLHOCTH
yeoBeKa

UCHOBHO€ COA€pKaHUE

IeopeTHICCKOC O0YUCHHC

buooprannyeckue coenunenus. IlpumeneHne u Ouosormyeckas pojib YrieBoaoB. OKucieHUe
YIJIEBOIOB — HCTOYHHUK OHHEPIUM HKUBBIX oOpraHuzmMoB. OOnacTH NPUMEHEHUS aMHUHOKHCIIOT.
[IpeBpamenust OenkoB mnuiu B opranusme. buonormueckne QyHkuuu OenkoB. buonornyeckue

i N

(GyHKIUM XKUPOB. POsIb OpraHMuecKoi XMMHUHU B peIIeHUH MPOo0JieM MUIIEBOH 0€30MacHOCTH

Ponp opranuuyeckoil XUMHHM B pEILIEHMH IPOOJIEM HHEPreTHYecKoil Oe30MacHOCTH, B PAa3BUTUHU
MEAMIIMHBI, CO3JaHUU HOBBIX MaTepUalIOB, HOBBIX HCTOYHUKOB dHEPIUH (aJIbTEPHATUBHBIE UCTOYHUKHU
sHeprun). OnacHOCTh BO3JACWUCTBHS Ha JKUBbIE OPraHW3Mbl OPraHMYECKUX BEIIECTB OT/ACIBHBIX
Ki1accoB (YrieBoIopobl, COUPTHI, (HEHONBI, XJIOPOPraHUYECKUE MPOM3BOIHBIC, ANBJICTHIBI U Jp.),

CMBICJI ITOKA3aTCJId NPCACIbHO JOIMYCTUMOU KOHICHTPAIUU

JlaGopaTopHble 3aHATHUSA
JlabopatopHas pabora: “MneHTudukamnms opraHM4ecKuX COSTUHEHUH OTACIbHBIX KIacCOB”

OK 01
OK

02 OK 04
K 3.3

Wnentudukanusi opraHnyecKux COCTUHEHUH OTIENBbHBIX KIacCOB (Ha MpUMepe aibIeTHI0B, KpaxMaina,
YKCYCHOW KHCIIOTBI, O€JKOB M T.I.) C HCIOJb30BaHUEM UX (HUIUKO-XUMHUYECKAX CBOWUCTB U
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XapaKTepHBIX KauyeCTBEHHBIX peakiuil. JleHatypanus Oenka mpu HarpeBaHuM. LIBeTHbIe peakuuu
0enkoB.BO3HUKHOBEHHE AHATUTHUYECKOTO CHTHAla C TOYKH 3pPEHUS XUMHUYECKHX MPOIECCOB MPHU
MPOTEKAHWU KAaYECTBEHHOW pEaKlUy, MO3BOJISIIONIEH UACHTU(PHUIIMPOBATH MPEJI0OKEHHbIE OPTaHUYEeCKUe
BEIIECTBA

Konrpoasuas CtpyKTypa U CBOMCTBAa OpraHMYECKHUX BEIIECTB 2
pabora 3
Paznen 5. Kunernyeckue u TepMOAUHAMHYCCKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKHUX pPeakuui 4
CxopocTb OCHOBHOE Co/iep/KaHue 4 OK 01
XUMHYECKUX OK 02
peaKuuit. TeopeTnyeckoe o0yueHue 2 K 3.3
XUMHYECKOE CKOpOCTh peakiyd, €e 3aBUCHMOCTb OT pa3IMYHBIX (AKTOPOB: MPUPOABI PEATUPYIOIIUX BEIIECTB, '
paBHOBECHE KOHIICHTpAINH pearupyoumx BEIIECTB, TEeMIEPaTyphl u TJI0MIA U PEaKIMOHHOM
noBepxHocTH. TernoBeiedhHeKTh XUMUYECKUAX PEAKIHA. DK30-1 SHIOTEPMUUECKUE, PEAKIINH. 9
OOpaTuMocTh peakiuii. XUMHUYECKOE€ PAaBHOBECHUE U €ro CMENICHHE IOJ JACHCTBUEM pa3iIMYHBIX
(bakTOpoB (KOHIIEHTpALIUS PEareHTOB WM MPOAYKTOB PEaKIMH, JaBJICHHE, TEMIIEpaTypa) sl CO3AaHus
ONTUMAJIBHBIX YCIIOBUI mpoTekaHus xuMudeckux npoueccon. [Ipunun Jle [llarense
IIpakTnyeckue 3aHATHA 2 OK 01
Pemienune MmpakTHKO-OPHEHTUPOBAHHBIX 3aJaHWil HA aHAIU3 (DAKTOPOB, BIMSIONMX HA HM3MCHEHHE OK 02
CKOPOCTH XMMUYECKOH peaklMH, B T.4. C HO3ULUN SKOJIOTUYECKH 11e1eCO00pa3HOr0 NOBEACHUS B OBITY IK 3.3
U TPYZIOBOM JIEATENBHOCTH B LIEISX COXPAHEHUS CBOETO 3/10POBbS U OKPYKAIOIEH MPUPOJHON CPEJIBI. 2
Pemenne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHWii Ha mnpuMeHeHue mnpuHimna Jle-lllarense s
HaXOXJCHUS HaNpaBJICHUs CMEIICHHUsS paBHOBECHS XHMHUYECKOM peakluu M aHaiu3 (PaKTopoB,
BIIUSIOIIMX HA CMEIIEHHE XUMUYECKOTO PABHOBECHS
Paznen 6. PacTtBOpbI 4
Tema 6.1. OcHoBHOe coep:KaHue 2 OK 01
Toustue o Teopernueckoe o0yuenue 2 OK 02
pactopax PactBopenune kak ¢usuko-xumuueckuil mporuecc. PactBopel. CriocoObl MPUTOTOBIEHHS PACTBOPOB. OK 07
PactBopuMocTs. MaccoBasi 1071 pacTBOPEHHOro BemiecTBa. (CMBICT MOKa3zaTels MpPelesbHO IK 3.3
JIOMyCTUMOM KOHIIEHTPALIUU U €r0 MCII0JIb30BaHHE B OLIEHKE SKOJOTHUECKON O€30MacHOCTH.
[IpaBuia »KOIOTHMYECKH I1e1ecO00pa3sHOro MOBEACHHMS B OBITY U TPYAOBOM NEATEIBHOCTH B LENIAX 5
COXPAHEHHUSI CBOETO 3JI0POBBS U OKPYXKAIOLIeH MPUPOHOM Cpelbl; OMAaCHOCTh BO3JEHCTBUS HA *KHUBBIE
OpraHu3MBbl ONPEIEIEHHBIX BEIIECTB.
Pemenne npakTuKO-OpUEHTUPOBAHHBIX PACYETHBIX 33JJaHUI HA PACTBOPHI, UCIIONIB3YEMbIEe B OBITOBON U
MIPOU3BOJICTBEHHOHN JAESITEIbHOCTH YEJIOBEKa
Tema 6.2, OcHoBHOE coep:KaHue 2 OK 01
Hccnenosanme JlaGopaTopHble 3aHATHS 2 OK 02
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CBOWCTB pacTBOPOB

JlabopaTtopHas paborta «[IpuroroBieHue pacTBOPOBY.

[IpuroroBneHne pacTBOPOB 33aJaHHON (MaccoBOi, %) KOHIIEHTpAIMU (C MPAaKTHKO-OPHEHTHPOBAHHBIMU
BOIIPOCAMH) M OINPEICIICHHE CPEIbl BOJHBIX PACTBOPOB.

Pemenue 3a1a4 Ha IPUTrOTOBJIEHUE PACTBOPOB

OK 04
K 3.3

IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COlepP:KaHue (CoaepKaAHNe NPUKJIATHOTO MOIYJIs1)

Pasznen 7.

XuMus B ObITY ¥ IPOU3BOJACTBEHHOM 1€ATEIbHOCTH YeJI0BeKa

XUMHs B OBITY U

HpOHBBOZ[CTBCHHOfI
ACATCIBbHOCTU
YCJIIOBCKaA

OcHoOBHOe coiep:kaHue

TeopeTnyeckoe o0yueHue

Hogeiimme 10oCcTHXEHUST XUMUYECKONH HAYKH M XUMHUYECKOW TEXHOJIOTUU. POl XMMuM B 0OecrieueHun
9KOJIOTHUECKOM, SHEPreTUUECKOM 1 MUIEBON 0e30MacHOCTH, pa3BUTHM MeauLMHBL. [IpaBuia noucka u
aHaIM3a XUMHYECKOW HHGPOPMAIMK W3 pPa3IMUHBIX HCTOYHMKOB (HayyHas H y4eOHO-HaydHas
JIMTEPATypa, CPEICTBa MacCOBOil nH(popManun, ceTb HTepHET)

IIpakTHyeckue 3aHATHS

[lonck W aHanu3 KEMCOB O MPUMEHEHUM XWMHUYECKHMX BEIIECTB M TEXHOJOTHHM C y4eToOM Oymyliei
npodeccuoHanbHOW  AEATEIBHOCTH MO  TeMaM:  Ba)KHEWIIHME  CTPOMTENbHBIE  MaTepHalbl,
KOHCTPYKI[IMOHHBIE MaTE€pHUalIbl, KpacKu, CTEKJIO, KepaMHKa, MaTepuanbl A JJIEKTPOHUKH,
HaHOMaTepHallbl, TEKCTUJIbHbIE BOJOKHA, HWCTOYHUKH DSHEPrUM, OPraHUYECKUE U MHHEpaJbHbIC
yA0OpeHusl, IEKapCTBEHHBIC BEI[ECTBA, OBITOBASI XUMHSI.

3amuTa:IIpencraBienue pe3yabTaToB pemieHus: KeHCcoB B OpMe MUHH-TOKIA 1A C IPE3eHTaINeH

OK 01
OK 02
OK 04
OK 07
K 3.3

IMpomMekyTOUYHASI aTTECTALMS 1O AUCHHUILINHE (324€T)

Bcero

72
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3. YcaoBust peajm3anuu NporpaMMbl 001eo00pa3oBaTe/IbHOM M CHMIVIMHBI XUMHUA

3.1. TpeGoBanusi K MUHMMAJIBLHOMY MaTEPHUATbHO-TEXHUYECKOMY
ol0ecrneyeHn 1o

Jlnst  peanmzanud  TIPOTpaMMBbl  TUCHUTUIMHBI  TOJDKHBI  OBITH  TIPEIyCMOTPEHBI
CIIeyIOlIUE CHelHabHbIE TOMEIIEHUs: Y4YeOHBbI KaOWHET XUMHUM W/WUIU y4eOHOMU
XUMUYECKOH J1abopaTopuH.

O6opynoBanne yuyeOHOro KaOmHera (HarJsiAHbIe MoOcoOMs):  HaOOPHI
[IAPOCTEPIKHEBBIX MOJENEH MOJEKYJ, MOJEIU KPUCTAIUIMUECKUX PEIIETOK, KOJUICKIUU
MIPOCTHIX M CJIIOKHBIX BEIIECTB /WM KOJUICKIIUU TTOJIMMEPOB; KOJIJICKIIUS TOPHBIX TIOPOI U
MUHEpaJioB, Tabnuia MeHnaeneeBa, y4deOHbIE (GUIBMBI, IM(PpPOBBIE 00pa30BaTEIbHbBIC
pPECYpPCHI.

Texnnueckue  cpeacTBa  O0y4yeHHMsl:  KOMIBIOTEp C  YCTpPOWCTBaAMH
BOCITPOM3BEICHUS 3BYKa, PUHTEP, MYJIBTUMEIUA-TIPOCKTOP C SKPAHOM, MYJIbTUMEIUHHAS
J0CKa, yKa3Ka-Tpe3eHTep I MPpe3eHTAIUN.

O6opynoBanune Jsadopartopum W PpPadOYHUX MeCT JA0OPATOPHMU: MEH3YpPKHU,
MUTNIETKU-KANEIbHUIIBI, TEPMOMETPBI, MHKPOCKOM, IyMbl, MPEAMETHbIE U TOKPOBHBIC
CTEKJIA, TUIAHIICTHI ISl KaleJIbHBIX peakiuii, (GUiIbTpoBaibHAas Oymara, MPOMBIBAIIKH,
CTEKJISIHHbIE MPOOUPKHU, PE3UHOBBIE MPOOKHU, (POHAPUKH, HAOOP PEAKTUBOB, CTEKJISHHBIC
MajJOYKH, ITATUBBI JJIT TPOOHMPOK; MEPHBIC IMUJIUHIAPHI, BOPOHKU CTEKJISHHBIC, BOPOHKH
nenutenbHble ummHApudeckue (50-100 mu), crynku ¢ mectukoM, ¢GaphopoBbie YallKy,
NUHIETHI, (GUWIBTPHl OyMa)kHbIe, BaTa, Mapjs, YacoBble CTEKJA, OJIEKTPOIUIUTKH,
mabopaTopHbIC MTATUBBI, CIIUPTOBBIC TOPEIKH, CIOUYKH, MPUOOp MJIsS MOJYyYCHHUS Ta30B
(n TpoOHMpKa ¢ Tra300TBOAHOW TPYOKOM), ACprKaTed I NMPOOUPOK, CKIISHKH JIsI
XpaHCHUs PEaKTHBOB, pa3laTo4Hble JIOTKH;, xumuueckue ctakanbl (50, 100 u 200 mu);
HIMaTeNId; TUHIETHI, TUTEIbHbIE HIUIIBI; CEKYHIOMEPHI (TaiMephl), MEpHbIE MPOOUPKH
(ma 10-20 M) u mepubie k0061 (25, 50, 100 u 200 mu), BoasHast OaHst (MJIM TEPMOCTAT),
CTEKJIIHHBIC TTAJIOUKH; KOHUYecKue Koyobl st TutpoBanus (50 u 100 mur); mHAUKATOPHEIE
MOJIOCKH Tl ompenencHuss pH u craHmapTHas WHIWKATOPHAs ITKala; YHUBEPCATbHBIN
uHaukaTop; nunetku Ha 1, 10, 50 mu (wam moszatopsl Ha 1, 5 u 10 mur), OropeTkm s
TUTpOBaHMs, wMeaunuHckue tmmpunbl Ha 100-150 ™, mpaGoparopHbie  W/wiaH
aHaJUTHYeCKue Bechl, pH-MeTpsl, cymuiabHbIN mKad, u ap. madbopaTopHOE 000pyI0BaHHE.

3.2. MuopmanuoHHOe oOecnevyeHne peajin3aiuu NporpamMmsl

OCHOBHBIEC HCTOYHUKH:

Xumus. 10 xknacc @ yenybnennwiii yposens - yueonux | B.B.Epemun, H.E.Kysvmenxo, B.U. Tepenun
u op. ; noo peo. B.B.JIlynuna. - 10-e uzo., cmepeomun. -Mocksa : Ilpoceewenue, 2023. - 446 c. - ISBN
978-5-09-107226-6.

Xumus. 11 knace : yenybnennwiti yposens - yueonux | B.B.Epemun, H.E.Ky3vmenxo, A.A./[po300s,
B.B.JIynun. ; noo peo. B.B.Jlynuna. - 9-e u3zo., cmepeomun. -Mocksa . Ilpoceewenue, 2022. - 478 c. -
ISBN 978-5-09-087940-8.

JlOnOIHUTENbHBIC HCTOYHUKU:
INaopuensu, O.C. Xumus [Tekcr]: Kuura mis mpermopaBaTenss : METOIUYECKOE
nocodue aast HITO u CITO /O.C.I'abpuensH, I.I".JIpicoBa. - M. : Akagemusi, 2012. - 336 c.
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[Na6puensin, O.C. Xumus nnas npodeccwii M CHEUUATBLHOCTEH TEXHHUYECKOTO

npoduis [Tekct]: yueonuk mas CIIO u HITIO / O.C.I'abpuensn, U.I'.OctpoymoB. - 4-¢
u3., crepeoTuil. - M.: Akanemus, 2012, - 256 c. : ui.

Iaopmnsn, O.C. Xumus [Tekcr]: yueObnmk mus CIIO / O.C.I'abpuasH,

N.T".OctpoymoB. - 7-€ u3n., crepeotut. - M.: Axkagemus, 2011. - 336 c. : ui.

Epoxun, FO.M. Xumus [Tekcr]: 3agaun u yrnpakHeHHS. - 2-€ U3]l., CTEPEOTHIL - M.

: Akanemus, 2014. - 288 c.

Epoxun, FO.M. Xumus [Tekct]: yaeonuk mis CIIO. - 4-¢ u3a., crepeotrr. - M. :

Axanemust, 2004. - 384 c.

no

ook w

8.
9.
10.

11.

WuTepHeT-pecypehl

https://znanium.com/

http://school-collection.edu.ru/ eaunass koyuIeKIUs HUGPOBLIX 00pa30BaTEIBHBIX
pecypcoB

https://xumuk.ru/ caiit o xumun. @opyM XUMHUKOB.

http://sciteclibrary.ru/ nayuno-rexauueckasonomoreka/

www.bellerbys.com-caiit yuuteneit OMoI0THH U XUMUH

http://www.alhimik.ru - mone3nsie coBetbl, 3(Q(EKTHBIC ONBITBI, XUMHUYECKHUE
HOBOCTH

http://dnttm.ru/ — (on-line koHdepeHIK, TpeHUHTH, 00yUYeHHsST (DU3MKE U XHUMHUH,
OMOJIOTHH, SKOJIOTHH)

http://www.it-n.ru/ - ceTeBoe cOOOIIECTBO yUUTEICH XUMUH
http://chemistry-chemists.com/ — «Xumust 1 XuMHuKW» - GOpyM KypHaa
(9KCIIEpMMEHTBI 110 XHMHH, MPaKTHYECKass XUMHS, MOPOOJEMBI HAyKd M
00pa3oBaHusi, COOPHUKH 33a4 JJIs1 IIOATOTOBKU K OJMMITHAIaM [0 XMMHUK).
http:/www.astu.org/content/userimages/file/upr_1 2009/04.pd
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4. KOHTPOJIb ¥ OlIEHKA Pe3yJIbTATOB 0CBOCHUSA 00111e00pa30BaTeIbHOM IUCIUIIIMHBI
«XUMH D)

KoHTposib U OlieHKa pe3ylbTaToB OO0yuYEHHUs OCYIIECTBIISIETCS MpPErojaBaTeiieM B
npoliecce MPOBEACHUS MPAKTUYECKUX 3aHATUN U JTAOOPATOPHBIX padOT, TECTUPOBAHUS, A
TaK)K€  BBINOJHEHHS  OOydYalolMMHUCS  WHAWUBUIYATIbHBIX  3a/JlaHUM,  MPOEKTOB,
uccienoBannil. Pe3ynbTartel 00y4deHHUs ONPENENaioT, YTO 00y4Yaronuecs O KHBI 3HATh,
MIOHUMATh U AEMOHCTPUPOBATH MO 3aBEPILICHUHN U3YUYEHUS TUCIUIUTUHBI.

Hns  popmupoBaHHsi, KOHTPOJIE M OLEHKH pPE3yJbTaTOB OCBOCHHS y4eOHOMH
JTUCITUTUTMHBI UCITOJIB3YETCSI CUCTEMa OIIEHOYHBIX MEPOTPUSTHM, TIPEICTABIIAIONIAs COOOM
KOMIUIEKC yYeOHBIX MEPOINPHUATHN, COTJIACOBAHHBIX C pE3yJbTaTaMH OOYy4YCHHUS W

chopmyimpoBaHHbIX ¢ yaetoM @I'OC COO (mpeaMeTHbIe pe3yJIbTaThl MO TUCIUILUIAHE) U

dI'OC CIIO.

Ne | OK/MIIK | Moayaw/Pa3zgen/Tema Pe3yabTar 00yuenus Trmut Oueﬂoqﬂf X
MeponpusATHi
| | OcHOBHOE co/lepKAHHE
1 Pa3nes 1. OcHoBbI Popmyaiponats
0a3oBble NOHATHS U
CTPOEHUs BellecTBa
3aKOHbI XUMHMU
1.1 |OK 01 CrpoeHnue aToMOB Cocranare xumuueckue |1. Tect «Ctpoenne aToMoB
XUMHYECKUX 3JIEMEHTOB |(HOPMYIBI COSIUHEHUI B |XMMHUYECKUX SJIEMEHTOB U
U TIPUPOJAa XUMUYECKON |COOTBETCTBHH CO MPUPOIa XUMUUYECKOM CBSI3N.
CBSI3U CTENEHBIO OKHUCIICHUS 2. 3agaun Ha COCTaBIICHUE
XUMUYECKHUX JIEMEHTOB, |XUMHUYECKHX (HOopmMyI
WCXOJISl U3 BaJICHTHOCTU U |JIBYXaTOMHBIX COSUHEHUN
AIEKTPOOTPHUIIATEILHOCTH |(OKCHUIOB, CYIb(UIOB, THIPUIOB
U T.IL.).
3. 3ajgaHus HA UCTIOJIb30BAHUE
XUMUYECKON CUMBOJIUKH U
Ha3BAHUU COEIUHEHUH O
HOMEHKJIAType MEXyHAPOIHOTO
COH03a TEOPETUYECKOU U
MPHUKIATHON XUMUH U
TPUBHAIBHBIX HA3BAHUU AJIS
COCTABJICHUS] XUMUYECKUX
dhopMys IByXaTOMHBIX
COEMHEHMH (OKCUIOB,
Cynb(hHI0B, THAPHUIOB U T.I1.) U
JIPYTUX HEOPTAHHYECKUX
COETMHEHNN OTIENRHEIX KIACCOR
1.2 [OK 01 Ilepnonnueckuii 3aK0H U |XapakTepu30BaTh 1. Tect «Merannnueckue /
OK 02 tabauna J[.1. XUMHUYECKHE AJIEMEHTHI B |HEMETaUINUYECKHE CBOMCTBA,
MenpeneeBa COOTBETCTBHUH C UX ANEKTPOOTPULIATENILHOCTD U
TITOMOKCHUEM B CpOJTCTRO K ?ﬂeKTpOHV
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OK/IIK

Monyab/Paznen/Tema

PesyabTat 00y4enust

THIBI OEHOYHBIX
MeponpusTHil

NEePUOANYECKON cUcTeMe
XUMHUYECKHX IJIEMEHTOB
J.W. MenneneeBa

XUMHYECKUX AJIEMEHTOB B
COOTBETCTBHE C UX JICKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYECKUX djieMeHToR /.M.
MenpeneeBay.

2. IlpakTryeckue 3a7anus Ha
YCTaHOBJICHHUE CBSI3U MEXK]Y
CTPOCHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB U IEPUOANYECKUM
W3MEHEHUEM CBOMCTB
XUMHYECKUX AJIEMEHTOB U UX
COEJMHEHHI B COOTBETCTBUU C
nosioxenueM Ilepuonnueckon
CUCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUYECKHUE 3a/IaHUs HA
XapakTepU3aln0 XUMUUYECKUX
aneMeHTOB: «MeTtauindeckue /
HEMETaJNIMYECKUE CBOMCTBA,
BIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX IJIEMEHTOB B
COOTBETCTBHE C UX AJIEKTPOHHBIM
CTPOEHHUEM U TMOJIOKEHUEM B
MEPUOIUUECKON CUCTEME
XUMHUYECKUX AJIEMEHTOB

.. Menneneepa»

Paznea 2. Xumuueckue
peakuuu

XapakTepHu30BaTh THIIbI

XHMHYECKUX peaKuui

KonTpoabnas padora
«CTpoeHue BellecTBa 1
XHMHUYECKHEe PeaKIuu»

2.1

OK 01
OK 04

THUIbl XUMHUECKUX
peakuuii

CocTaBsATh peakI1u
COCIMHEHUS, Pa3JIoKEHUs,
oOMeHa, 3aMeIleHHS,
OKHUCIIMTEIHHO-
BOCCTAHOBHUTCIIBHBIC
peakiuu

1. 3agauu Ha COCTaBJICHUE
YpaBHEHUU PEAKIUNA:

— COCIMHCHUS, 3aMCIICHUS,
pasnokeHusi, 0OMeHa;

— OKHCIIMTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIUMN C
HCIIOJIL30BAHUEM METO/a
AIIEKTPOHHOTO OanaHca.

2. 3agauM Ha pacyeT MaccChl
BeIlleCTBa WU 00BbEMA

ra3oB MO0 U3BECTHOMY KOJIMYECTBY
BEIIIeCTBA, MACcCE WU 00BEMY
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THIBI OEHOYHBIX

Ne | OK/MIIK | Moayas/Pa3nen/Tema | Pe3yabtaTt 00y4deHus .
MepOonpuATHIA
OJTHOTO U3 YYaCTBYIOIIHUX B
pEaKuu BEIIEeCTB; PacuEThl
Macchl (00bEMa, KOTMIecTBa
BELIECTBA) IPOAYKTOB PEAKIIMH,
€CII OJIHO M3 BELIECTB UMEET
IPUMECH
2.2 DNEKTpOIUTHYECKAS CocTaBisATh ypaBHEHUS 1. 3aganus Ha COCTaBIICHHE
JMCCOLMAIMS U HOHHBIN |XMMUYECKUX PEaKIUH MOJICKYJISIPHBIX ¥ HOHHBIX
oOMeH MOHHOTO 0OMeHa ¢ peaxkuuii ¢ yyacTueM KUcJiorT,
y4aCTHEM OCHOBAHUH U COJIEH,
HEOPTraHMYECKUX BEIIECTB |yCTAaHOBIECHUE U3MEHEHHUS
KHCIIOTHOCTH CPEJIbI
2. JIaboparopnast pabota "Tumsl
XUMHUYECKUX pPeaKiun”

3 Pazgen 3. Ctpoenne u |HccienoBars crpoenue u [KonTposasnas padora
CBOliCcTBa CBOMCTBA «CBoOIiCTBa HEOPraHNYECKHX
HEOPraHu4ecKux HEeOpPraHn4ecKux BeleCTB»

BellecTB BellecTB
3.1 [OK 01 Knaccuduxkarus, Knaccudunuposars 1. Tect «Homenknarypa u
[IK 3.3 |nHomeHkiatypa u HEOPraHUYeCKHe Ha3BaHUE HEOPTaHUYECKUX

CTpOCHHE
HCOPraHn4CCKuX
BEILIECTB

B€IICCTBA B COOTBCTCTBHUHU
C UX CTPOCHUEM

BEILECTB UCXOMS U3 UX
XUMHUYECKON (POPMYITBI HITH
COCTABJICHHE XUMHYECKOU
dbopMyITBI UCXO/IS U3 HA3BAHUS
BEIIECTBA MO0 MEXKAYHAPOTHON
WU TPUBUAIBHOU
HOMEHKJIaType.

2. 3agaun Ha pacyeT MacCOBOM
10711 (Macchl) XUMHUYECKOTO
JNIeMeHTa (COSTUHEHUS) B
MoJiekyJe (cMecn).

3. lIpakTrdeckue 3aganus 1Mo
KJIacCU(UKaLlMK, HOMEHKIIAType U
XUMHUYECKUM (popMysiamMm
HEOPTraHMYECKUX BEIISCTB
Pa3IMYHBIX KIIACCOB.

4. lpakTudeckue 3a1aHus Ha
OonpeAeieHue XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBHCUMOCTH BHJIa XUMHUECKON
CBSI3U M TUTIA KPUCTAJUTNIECKOM
peIeTKH
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THIBI OEHOYHBIX

Ne | OK/MIIK | Moayas/Pa3nen/Tema | Pe3yabtaTt 00y4deHus .
MepOonpuATHIA
3.2 |[OK 01 OU3UKO-XUMUYECKUE YcranaBinuBarth 1. Tect «Ocobennoctu
OK 02 CBONCTBA 3aBUCUMOCTH (PU3HKO- XMMHYECKUX CBOMCTB OKCHUJIOB,
IIK 3.3 |HeopraHm4yeckux XUMHUYECKHX CBOMCTB KHCJIOT, OCHOBaHHM, aM(POTEPHBIX
BEILIECTB HEOPraHMYECKUX BEIIECTB [TUIPOKCHUIIOB U COJIEH».
OT CTPOCHHS aTOMOB U 2. 3ajgaHusi Ha COCTABJICHHE
MOJIEKYJI, a TAKXKE TUIIA YPABHEHUN XUMUYECKUX PEAKLUN
KPUCTAJUTMYECKOU C YYaCTHEM IPOCTBIX U CIOXKHBIX
pEIIeTKU HEOPraHUYeCKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
amM(OTEepHBIX DJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM U aMPOTEPHBIX
TUAPOKCHUJIOB, HEOPTAHUYECKUX
COJIEH, XapaKTEPU3YIOIIHNX UX
CBOMCTBA U CIIOCOOBI MOJTYUYEHHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOpETHUYECKHE 3a/IaHus Ha
CBOICTBA U MOJTyUYEHUE
HEOPraHMYECKUX BEIIECTB
3.3 |OK 01 Nnentuduxanus HccnenoBarh 1. IIpakTUKO-OpHUEHTUPOBAHHBIE
OK 02 HEOPraHUYECKUX KAUeCTBEHHbIE PEaKIIMK  [3aJaHHs I10 COCTABJICHUIO
OK 04 BEILIECTB HEOPraHMYECKUX BEIIECTB |XMMHUYECKUX PEAKIUU C y4aCTUEM
HEOPraHUYeCKUX BEIIECTB,
HCIIOB3YEMBIX JJIS UX
UICHTU(PHUKAIIH.
2.JJaboparopHas paboTa:
“Unentuduxarms
HEOPraHUYEeCKHX BEIeCTB”
4 Pasznen 4. Crpoenne u |UcciaenoBarb crpoenue u |Konrpoabnasi pagora
cBOlicTBa cBolicTBa oprannvecknx |«CTpoeHHe U CBOMCTBA
OpPraHuYecKux BellecTB OpPraHu4YecKHX BellecTB)
BellecTB
4.1 |OK 01 Knaccudukanus, Knaccudumnuponats 1. 3agaHust HAa COCTABIICHHE
IIK 3.3 |cTpoeHue u OpraHMYECKHE BEIIECTBA B [HA3BaHWI OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COEJIMHEHMH MO TPUBUATBHOU WU

OPraHuYCCKHX BCIICCTB

CTPOCHUEM

MEXIYHApOIHOU
CHUCTEMaTU4YECKOW HOMEHKIIATYpE.
2. 3agaHus Ha COCTABIICHHE
MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (OpMYJ
OpPraHUYECKUX BEIECTB

OTACJIbHBIX KJIACCOB.
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THIBI OEHOYHBIX

Ne | OK/MIIK | Moayas/Pa3nen/Tema | Pe3yabtaTt 00y4deHus .
MepOonpuATHIA
3. 3amauu Ha onpeeIeHUe
npocreimen GopmMyIibl
OpPraHUYECKOI MOJEKYJIbI, UCXOS]
U3 DJIEMEHTHOTO cocTana (B %)
4.2 |OK 01 CBoiicTBa OpraHn4eckux | Y craHaBiIMBaTh 1. 3ananus Ha cocTaBlIeHUE
OK 02 COCAMHEHU 3aBUCUMOCTH (PU3HKO- YpPaBHEHUN XUMUUYECKUX PEAKIMI
OK 04 XUMHUYECKUX CBOMCTB C Y4aCTHEM OPraHUYECKUX
K 3.3 OpraHWYECKHUX BEIECTB OT |BEIIECTB HA OCHOBAHUU UX
CTPOCHHUS MOJIEKYII COCTaBa U CTPOCHHUS.
2. 3agaHusi Ha COCTABIICHHE
YPaBHEHUN XMMHUUYECKUX PEAKIIUH,
WUTIOCTPUPYIOIIUX XUMUYECKHE
CBOKCTBA C yYETOM MEXAHU3MOB
IIPOTEKaHUs JaHHBIX peakuuil 1
TeHETUYECKOU CBSI3U
OpPraHUYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuetHsle 3a7jauu 1o
YpaBHEHUSAM PEAKIUI C y4aCTUEM
OpPraHUYECKUX BEILECTB.
4. JlTabopaTtopHas pabota
“IIpeBpaleHnst OPraHuYECKUX
BELIECTB IIp1 HaIrPEBAHNHU
4.3 |OK 01 WUnentuduxanus HccnenoBars 1.IIpakTMKO-OpUEHTHPOBAHHBIE
OK 02 OPraHUYECKUX BEIIECTB, [KAYECTBEHHBIE PEAKLIMK  |3aJIaHUs 110 COCTaBJICHHUIO
OK 04 UX 3HaYEHHE U OpPraHMYECKHUX XMMHUYECKHUX PEAKIMH C y4aCTHEM
[1K 3.3 |nmpumeHeHHE B OBITOBOM |COETUHEHUN OTAEIbHBIX |OPTaHUYECKHX BEIIECTB, B T.4.
Y IIPOM3BOICTBEHHOM KJIacCOB MCIIONb3YEMBIX JJI UX
JeSITEIbHOCTH YeJIOBeKa UACHTUDHUKALMY B OBITY U
MIPOMBIIUIEHHOCTH.
2.JIaboparopHas pabora:
“Unentuduxanuisi OpraHn4ecKux
COCIMHCHIN OTACIBHBIX KJIacCOB
5 Pazpnen 5. XapakTepu3oBaTh
Kuneruyeckue u BJIMSIHHE PA3JIHYHBIX
TepMOAMHAMHYecKHe |(paKTOpoOB Ha
3aKOHOMEpPHOCTH paBHOBeCHE H CKOPOCTH
TPOTeKaHUsA XMMHYECKUX peaKkuui
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THNbI OEHOYHBIX

Ne | OK/MIIK | Moayas/Pa3nen/Tema | Pe3yabtaTt 00y4deHus N
MeponpuATHI
XHUMHMYECKHUX pPeaKIui
5 |OKO01 CKOpOCTh XMMUYECKUX | XapaKTepUu30BaTh [IpakTUKO-OpUEHTUPOBAHHBIE
OK 02 peakuuii. XUMHUECKOE |BJIMSHUE KOHUEHTpAIMU  |TEOPETHUECKUE 3aJaHus Ha
IIK 3.3 |paBHOBecHe pearupyoumx BeIecTB U [aHanu3 (pakTopoB, BIMSIOIMX HA
TEeMIEPaTypbl HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUECKON
XUMUYECKHUX PEaKLUU peakuuu. IIpakTuko-
XapakTepu3oBaTh OpPUEHTUPOBAHHBIE 33/IaHUS HA
BIIUSIHUE U3MEHEHUS IpUMeHeHue npuHuumna Jle-
KOHIIeHTpauuu BemiecTs, |lllaTenbe A5 HaXOXKACHUS
peaxIuu cpeibl u HAIpPaBIICHUS CMEILEHUS
TEeMIIepaTyphl Ha pPaBHOBECHSI XUMUYECKOW PEeaKINH
CMEIlleHNEe XUMUYECKOTO |H aHaju3 (aKTOPOB, BIUSIOIIUX
paBHOBECHS Ha CMELEHHE XUMUYECKOTO
PaBHOBECHS
6 HccnenoBarp
HCTHHHBIEPACTBOPHI €
Paznen 6. PacTBopbI
3aJlaHHBIMH
XapaKTepuCTUKaMU
6.1 [OK 01 [Tonstue o pactBopax  |PasnmuyaTh HCTHHHBIC 1. 3agaun Ha IPUTOTOBICHHE
OK 02 pacTBOpPBI pacTBOpPOB.
I1K 3.3 2. [IpakTHKO-OPHUEHTUPOBAHHBIE
pacyeTHbIe 3a7aHUs Ha
JIMCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMblIe B OBITOBOH U
IPOM3BOJICTBEHHOMH 1€ TEIbHOCTH
YeII0BEKa
6.2 |OK 01 Hccnenosanue coiicts |Mccnenosars pusuko- JIaGopatopHas paboTta
OK 04 pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPoB”
I1K 3.3 HCTUHHBIX PaCTBOPOB

1 Hpocbecanona.nbﬂo-opneHTnpOBaLHoe cojiep:kaHue (ColepKAHNE MPUKJIATHOTO MOXYJIsA)

7 Paznen 7. OuenuBath nocjeacTus [3ammra Keiica (c yuerom
Xumus B ObITY U ObITOBOM M Oynyueii nmpogeccuoHaIbLHOM
NPOM3BOACTBEHHOMI NPOU3BOJACTBEHHOM AesATeIbHOCTH)

AeATeJbHOCTH NAeATeJIbHOCTH Ye10BeKa

Je10BeKa ¢ MO3MIMI
JKOJIOTHICCKOMN
0e3omacHoOCTH
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THIBI OEHOYHBIX

Ne | OK/MIIK | Moayas/Pa3nen/Tema | Pe3yabtaTt 00y4deHus .
MepOonpuATHIA
OK 01 Xumusi B OBITY H OuenuBath nocnenctsus |Keiic (¢ yaerom Oymyeit
OK 02 MPOU3BOACTBEHHOU OBITOBOM 1 po¢eCCHOHAIBHON
OK 04 JIEATEIIbHOCTH Y€JIOBEKa |POU3BOJICTBEHHOMN JEeSITEIIbHOCTH)
OK 07 JIeATeIIbHOCTH YeJioBeKa ¢ [BO3MOXKHBIE TEMBI KEHCOB:
IIK 3.3 no3unuii sxosiornueckor | 1. [lorennenue knmumara u

0e30macHOCTH

BBICBOOOXKIEHHUE T'a30BBIX
TUAPATOB CO JHA OKEaHa.

2. Bynymme matepuansl Juis aBua-,
MalIuHO- U MPUOOPOCTPOCHHUA. 3.

Hossie maTepuansl amns
COJIHEUHBIX OaTapeit.

4. JlekapcTBa Ha OCHOBE
PaCTUTENIBHBIX TIPEMapaToB
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