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1.0BLIASA XAPAKTEPUCTHUKA PABOYEHN IMPOI'PAMMBbI
OBIIEOBPA3OBATEJIbHON JUCHUILJIUHBI «XUMUS»
1.1. MecTOo AUCHMIUIMHBI B CTPYKType OCHOBHOIl mpodeccuoHaJIbHO 00pa3oBaTeIbHOM
NPOrpaMmblI

OO0meobOpa3oBaTeibHas MTUCIUILUIMHA «XHUMHS» HU3ydaeTcss Ha 0a30BOM YpOBHE B
oOmieoOpa3oBarebHOM  IMKJIE  y4eOHOTO  IlaHa  OCHOBHOM  MpOQecCHOHATBHOM
oOpa3oBaTenbHON mporpammbl 1o mpodeccuu 35.01.19 Macrep canoBO-apKOBOTO U
TaHIAadTHOTO CTPOUTEIHCTRA.

[MpuknamHoit MoAylb BKIIOYaeT OOWH pasnen. Pazgen 7 «Xumus B OBITY o
MIPOU3BOICTBEHHOU JIESTSIILHOCTH YeJI0BEKa» peanu3yeTcst IOE BCEX
npodeccuii/crieanbHOCTe  Ha  MaTepuaje KEHCOB, CBSI3aHHBIX C  OKOJOTHYECKOU
0€301MaCHOCTBIO W OLIEHKOW MOCJEICTBUI OBITOBOM M TPOM3BOJICTBEHHON NIEATEIHHOCTH, MO
oTpacisiM Oyayiiei mpodeccuoHaIbHOM NeATeTbHOCTH 00yJatOIIUXC .

[Tepuon oOydenust u pacnpenenenue mo cemecrpam (3-4 cemecTp BTOPOTro Kypca), €
y4eTOM JIOTUKA (OPMHUPOBAHUS TIPEIMETHBIX PE3yIbTaTOB, OOIMMX W MPOPECCHOHATBHBIX
KOMITETEHITHI, MEXKIIPEJIMETHBIX CBSI3€H C JAPYrUMHU JTUCIUIUIMHAMU 00Ie00pa3oBaTeIbHOTO U
0011enpoeCCHOHAIIBHOTO IIUKJIOB Y4eOHOTO IJIaHa.

1.2. llenn 1 nIaHUpYyeMble Pe3yJbTAThl 0CBOECHHS TUCHUTITAHBI

1.2.1. leau u 3324 AU CHUTLIHHBI

dopMupoBaHWE Yy CTYJICHTOB TMPEACTABICHUS O XUMHUYCCKOW COCTaBIISIONICH
€CTECTBCHHO-HAYYHOH KapTHHBI MHpa KaK OCHOBBI TPUHSATHS PEIICHWA B J>KU3HCHHBIX H
MIPOU3BOJICTBEHHBIX CHTYAIIMIX, OTBETCTBEHHOTO ITOBEJICHHS B TIPUPOTHOM Cpe/Ie.
3agayu QM CHUIIMHBI:

1) chopmupoBaTh IOHMMaHWE 3aKOHOMEPHOCTEH NIPOTCKAHUS XHUMHYCCKHX TIPOIECCOB U
SIBICHUM B OKpYXKAlOIIeW cpeae, UEJOCTHOM HaydHOM KapTHHBI MHUpPA, B3aUMOCBS3M U
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUSA COCTAaBIATH (OPMYJIbI HEOPTaHMYECKHMX U OpPraHUYECKUX BEIECTB,
YpaBHEHUS XUMHYECKHX pEaKIHi, OOBACHATH UX CMBICI, HHTEPIPETUPOBATH PE3YIbTaThI
XMUMHUYECKUX 3KCIIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKM MPOBENEHUS MPOCTEUIINX XUMHUYECKUX HKCIEPUMEHTAIbHBIX
UCCIEIOBAaHUN C coONo/ieHueM TpaBuJl 0Oe30MacHOro OOpalieHus C BeIIeCTBaMU U
J1a00paTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHS HCIOJB30BaTh HMH(MOPMAIMIO XMMHUYECKOTO XapakTepa M3 pa3InyHbIX
HCTOYHUKOB;

5) chopmupoBaTh YMEHHs MPOTHO3UPOBATH MOCIEJACTBUS CBOEH NEATEIHHOCTH U XUMUYECKUX
MIPUPOIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX IPOILIECCOB;

6) cdopmMupoBaTh MOHUMAHKUE 3HAYMMOCTH JIOCTHKEHUI XUMUUYECKON HAyKH U TEXHOJOTUH IS
Pa3BUTHSI COLIMATILHOM U TPOU3BOJCTBEHHOM cdep.



KOLI 1 HAMMCHOBAHHUE

HJ'IaHpreMBIe Pe3yabTaThbl 0CBOCHUSA NUCHUIIIMHBI

¢dopmupyembix
KOMIIeTeH Ui Oourne JAucuunjanHapHbie
OK 01. Beibupats B yactu Tpya0BOI'0 BOCIIUTAHUS: - BIAJICTh CHUCTEMOW XMMHUUYECKUX 3HAHHUM, KOTOpas  BKJIIOYACT:

CIIOCOOBI pelIeHus
3a7a4
npoheccCroHaIbHON
JEATETbHOCTH
MPUMEHHUTEIIBHO K
pa3IUYHBIM
KOHTCEKCTaM

- TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa,
TpyAoIooue;

- TOTOBHOCTh K aKTMBHOM JESITEILHOCTH TE€XHOJOTMYECKON
U COIMAIIBHON HAIpPaBJIIEHHOCTH, CIIOCOOHOCTH WHHIIMUPOBATH,
IUITAHUPOBATh M CAMOCTOATENLHO  BBHINIONHATH  TaKylO
TSI TEIIbHOCTE;

- HHTEpEC K pa3iudHbiM cdepaM MpodecCHOHATBHOM
JeSITeNBHOCTH,

OBnazieHNe yHHUBEPCATHHBIMH YIeOHBIMH IT103HABATEIHHBIMU
JIEUCTBUSAMM:

a) 6a30BBIC JIOTHYECKHE ICHCTBHS:

- CaMOCTOSTEIHPHO (HOPMYITHPOBATh M aKTyaJU3UPOBATH
po0eMy, paccCMaTpPUBATh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK WM OCHOBAHUS
JUTSI CpaBHEHUS, KJIacCH(DHUKAITIN 1 0000IICHNS;

- OTIPECIATh I NEATEIIbHOCTH, 3aJaBaTh IMapaMeTphl U
KPUTEPHUH UX TOCTIKCHUS,
3aKOHOMEPHOCTH W

pacCMaTpUuBaEMBbIX SIBJICHUAX,

- BBIABJIATDH IIPOTUBOPCYHA B

- BHOCHTh KOPPEKTHBEI B [EATEIBHOCTh, OICHUBATH
COOTBETCTBHE  pe3yNbTaTOB  IEISIM, OIEHUBAaTh  PHUCKH
MOCJIEACTBHI AeITEIbHOCTH,

- pa3BUBAaTh KpPEATHBHOE MBIIDIEHHE TPH  pElIeHUU

KHU3HEHHBIX MTPOOIEM

0) 6a30BbIC HCCIEIOBATEIILCKHIE ICHCTBHUS:

BIIQJICTh HaBBIKAMH Y4eOHO-HUCCIIENOBATEIBCKON U MPOCKTHOM
JeSITeTbHOCTH, HABBIKAMU pa3pellieHwsl pooIieM;

- BBISIBJIATD MIPUYUHHO-CIICJICTBEHHEIC CBSI3H u
AKTyaJIM3UPOBaTh 3aJady, BBIJBUTATH THIIOTE3y €€ pelIeHMUS,

OCHOBOIOJIATAIONINE TIOHATHUS (XUMHYECKUA DJIEMEHT, aToOM, DJJICKTPOHHAs
oboouka atoma, S-, P-, d-3JeKTPOHHBIE OPOWUTAIH aTOMOB, HOH, MOJEKYJa,
BaJICHTHOCTb, DJIEKTPOOTPHUIATEIHHOCTh, CTENEHh OKHUCICHUS, XUMHUYECKas
CBsI3b, MOJIb, MOJISIpHAsE Macca, MOJIAPHBIA O0BEeM, YIJIEPOJHBIH CKENerT,
(byHKIIMOHAIBHAS TPYIINA, PaJluKall, H30MEPHs, H30MEPbI, TOMOJIOTHYECKHH P,
TOMOJIOTH, YTJIEBOAOPOIBI, KHCIOPOA- W a30TCOJIEP)KAINE COCTUHEHUS,
OMOJIOTHYECKH aKTHBHBIC BeIecTBa (YTJIEBOABI, KHUPBI, OEIKH), MOHOMED,
MOJINMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJICKYJSIPHBIE  COCIUHEHUS,
KpUCTAJUIMYCCKasd PEHICTKA, THUIIBI XWUMHYECKUX peaKuHﬁ (OKI/ICHI/ITeJ'[BHO'
BOCCTAHOBHTEJBbHBIE, 3K30- M JHIOTEPMHUYECKHE, PEAKINH HOHHOTO OOMEHa),
pacTBOp, DIEKTPOIUTHI, HEDJIEKTPONHTHI, DJIEKTPOIUTHUECKAS TUCCOITHAITHS,
OKHCITUTENh, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOH pPEaKINH, XHUMHUYECKOE
paBHOBECHE), TEOPUHU U 3AKOHBI (TEOPHS] XMMHYECKOT'O CTPOSHHSI OPTaHHYECKIX
BemectB  A.M. bByriepoBa, Teopud SIEKTPOIUTHYECKOM JHUCCOLUAINH,
nepuomudeckuit  3akon JI.MI. MennaeneeBa, 3aKOH COXPaHEHHS MAaccChl),
3aKOHOMEPHOCTH, CHMBOIIMYECKHIA S3BIK XUMHUH, (DAKTOIOTUIECKHE CBENECHUS O
CBOICTBax, COCTaBe, MOMyYEHHH W OE30MacHOM WCHONBb30BAHWN Ba)KHEHIINX
HEOPTaHWYEeCKUX W OPTaHWYEeCKUX BEIIeCTB B OBITY W TPaKTHYECKOH
JIeSITEeTFHOCTH YEIOBEKa;

- YMETh BBISBIIATH XapaKTE€PHbIE MPHU3HAKH W B3aWMOCBS3b HM3yYEHHBIX
MOHATUHN, PUMEHATH COOTBETCTBYIOIINE MOHSATHS TPH OMHCAHUN CTPOSHUS U
CBOWCTB HEOPraHWYECKUX W OPTraHUYeCKWX BEIIECTB W WX IPEBPAIICHUI;
BBISIBJISITh B3aMMOCBSI3b XMMHUYECKIX

3HAHWWA C TIOHSATHSAMH ¥ TIPEACTABICHHUSIMH JPYTHX €CTECTBEHHOHAYYHBIX|
MIPEMETOB;

- YMETh  WCIIONb30BaTh HAWUMEHOBAaHWS  XUMHYECKUX  COCIMHEHUH
MEX/TyHapOJHOTO COI03a TEOPETUUECKON U MPUKIATHON XUMHH U TPHBHAIHHBIC
Ha3BaHUS BaXKHEUIIMX BEIIECTB (ITHUJICH, AaleTWUJICH, TIIIUIEpUH, (EHOI,
(dopmanbaerul, yKCycHash KWCIOTA, TIIMIUH, yrapHBIA ras, YrIIEKUCIBIH ras,
aMMUaK, TallleHas W3BECTh, HeralleHass W3BECTh, NMUThEBAs COAAa WM JPYTHUX),
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HaXOIUTh apryMeHThI JUIst JIOKA3aTENbCTBA CBOUX
YTBEPIKJICHUH, 3a/1aBaTh ApaMETPhl U KPUTCPUH PEIICHUS;

- AHAJIM3UPOBATh IOJyYCHHBIE B XOJC PEIICHUS 3aJauu
pe3yabTaThl, KPUTHYCCKU OIICHMBATh MX JIOCTOBEPHOCTH,
MIPOrHO3UPOBATh U3MECHEHUE B HOBBIX YCJIOBHUSX;

- YMETh TEPEHOCUTh 3HAaHWUS B IIO3HABATCIBHYID U
MPAKTUYECKYIO 00JIaCTH JKU3HEACIATEIbHOCTH;

- yMETh MHTErPUPOBATh 3HAHUS M3 Pa3HBIX IMPEIMETHBIX
obJacTe;

- BBIJIBUTATh HOBBIE HJIEH,
MTOJIXOJIbl Y PEIICHUS;
CIIOCOOHOCTh HX HCIOJIb30BAaHHUS B
COLIMaJIbHOM MPaKTHKE

npemgjiaraTb OpPHUIMHAJIBHBIC

IO3HABaTEJILHOU U

COCTaBIATh (DOPMYJIBI HEOPTaHUYECKUX W OPTaHUYCCKUX BEIICCTB, YPaBHECHUS
XUMHYCCKUX PEaKIUH, OOBSCHATh WX CMBICI; TOATBEPXKAATh XapaKTCPHEIC
XMMHUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH SKCIEPUMEHTAMH U
3aMUCAMM yPaBHEHUN XUMHUECKUX PEaKIUd;

- YMETh YCTaHABJIMBATh HNPUHAJJICKHOCTh U3YYEHHBIX HEOPraHUYECKUX U
OpTraHUYeCKUX BELIECTB K OIMPEACIEHHBIM KjaccaM M TpyIlnaM COECIWHEHUH,
XapaKTepU30BaTh WX COCTaB M BaXHEHIIME CBOWCTBA; ONPENECNIATh BHUIBI
XUMUYECKUX CBsI3el (KOBalleHTHAs, WOHHAs, METaJUIMYecKas, BOIOpPOIHAs),
THUIBl KPUCTAJUIMYECKUX PEIIETOK BEHIECTB; KIACCH(PHUIIMPOBATh XUMUYECCKUE
peakiuu;

- chopMUpPOBaTL MPEACTABICHUS: O MaTCPHAIILHOM CIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJIEHUW MPHUPOJBI; O MECTE U 3HAYEHHUU
XHMHU B CUCTEME €CTECTBEHHBIX HAYK M €€ POJIM B 00ECIEUCHUN YCTOWINBOTO
Pa3BUTHS YEJIOBEYECTBA: B PEIICHUN MPOOJIEM IKOJIOTHIECKON, SHEPTeTHIECKON
U THIIEBOM O€30MacHOCTH, B Pa3BUTHH MEAWIMHBI, CO3JaHUU HOBBIX
MaTepHaIOB, HOBBIX HMCTOYHHKOB JHEPTHH, B OOCCIICUCHUH PAIFOHAIHEHOTO
MIPUPOIOIIOIB30BaHuUsA, B (DOPMHPOBAHUN MHUPOBO33PECHHSI U OOIIEH KyIbTYpPHI
YeJIOBEKa, a TAaKXKE DKOJOTHYSCKA OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
37I0pPOBBIO U MIPUPOJIHOMN CpEIE;

BIAJIETh ~ CHCTEMOM  XHMHYECKMX  3HAaHMH,  KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (JIOMOTHUTENBHO K CUCTEME IMOHATHH 0a30BOro
YpOBHSI) - H30TOMBI, OCHOBHOE H BO30YXIEHHOE COCTOSHHE aToMa,

THOPHM3AINST ATOMHBIX OpOUTAJICH, XUMUYECKasl CBSA3b (CUTMa, ITH U KpaTHBIC
CBSI3W),  MOIISIPHASKOHIGHTpANMs, CTPYKTypHas  ¢Qopmyma, u3zoMmepus
(cTpykTypHas, TeoMeTpuueckas (I[UC-TPaHC-U30MEPHs), THIBI XHUMHYECKHIX
peakmuii (roMo- W TETepOreHHBIe, OOpaTUMBbIE W HEOOpaTHUMBIC), PACTBOPHI]
(MCTUHHBIC,  JUCIEPCHBIC  CHCTEMbI),  KPHUCTAJUIOTHJAPATHI,  CTENCHb
JACCOIUAIINH, OJICKTPONN3, KPEKHHT, PUGOPMHUHT); TEOPUHU U 3aKOHBI,
3aKOHOMEPHOCTH, MUPOBO33PCHUCCKIE 3HAHMS, JICKAIUEC B OCHOBE TOHUMAHHUS
OPUYMHHOCTH W CHCTEMHOCTH  XMMHYECKUX  SIBJICHHH, COBPEMEHHBIC
NPEJICTABIICHUSI O CTPOCHWU BEIIECTBA HA ATOMHOM, MOJICKYJSIPHOM U
HAJMOJICKYJIIPHOM YPOBHSX; MPEACTABJICHUS O MEXaHM3Max XHMHYECKHX
peaknui, TEePMOJAWHAMHUYECKAX M KHHETHYECKHX 3aKOHOMEPHOCTSX —HX|
NPOTEKAaHUs, O  XHUMHYECKOM  PABHOBECHH, JHCIEPCHBIX  CHUCTEMax,
(akToNOruuecKre CBEJEHUSI O CBOMCTBAX, COCTaBe, MOJYYEHUH U 0e30MacHOM
WCIIOJIb30BAHUM B)KHEHINMX HEOPraHWYEeCKHMX W OPraHMYECKHUX BEUIECTB B
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OBITY W MPaKTHYECKOH AEATENbHOCTH YEIOBEKa; OOMMX HAYYHBIX MPUHIIUIIAX
XUMHYECKOTO TPOU3BOACTBA (HA MpUMeEpe MPOHM3BOJACTBA CEPHOU KHUCIOTHI,
aMMuaKa, MeTaHoJjIa, mepepadoTku HedTH);

- YMETh MPOBOJUTH PACUEThl M0 XMMUYECKHUM (hopMyrnaMm U ypaBHEHUSM
XMMUYECKHUX PEaKIUH C HCIONb30BaHUEM (QHU3NYECKUX BEIMYUH (MacCHI,
o0beMa Tra3oB, KOJMYECTBAa BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PAaCUeThl IO HAXOKJICHUI0 XUMHUYECKOH (QOpMYIIbI
BEIIECTBA; pacyeThl Macchl (o0beMa, KOIMYeCTBa BEIIECTBA) MPOLYKTa
peakluu, €cid OJHO M3 WCXOJHBIX BEIIECTB JaHO B BHJIE pacTBopa C
OTIPEICIICHHON MacCOBOM J10JIei paCTBOPEHHOIO BEIIECTBA MM JAHO B M30BITKE
(MMeeT MpUMecH); pacueThl MacCOBOW MM OOBEMHOW JIOJHM BBIXO/A MPOIYKTa
PEaKIiK; pacueThl TEIJIOBOro 3¢ eKTa peakiuii, 00beMHBIX OTHOIICHUH Ta30B;
YMETH BBIABIATH XapPaKTECPHBLIC IMPU3HAKK W B3aUMOCBA3b W3YUCHHBIX HOHSITI/IfI,
IMPUMCHATh COOTBETCTBYIOHIUE IIOHATHA IIPU OIMHMCAHHUU CTPOCHUA U CBOMCTB
HCOPraHUYCCKUX U OPraHUYCCKUX BCEHICCTB U HUX HpeBpameHHﬁ; BBISBJIIATDH
B3aMMOCBSI3b XUMHYECKHUX3HAHUN C MOHATHUIMH H MPEACTABJICHUAMU OPYTUX|
IpeaAMeToB Al Oojlee OCO3HAHHOIO IOHMMAaHHUSI U OOBSCHEHUS CYLIHOCTH
MaTepUajIbHOrO €IMHCTBA MUPA; HCII0Ib30BATh CUCTEMHBIC XUMUYECKUE 3HAHUS
ULt 00BbsACHEHUs u IIPOTHO3UPOBAHUS SIBJICHUH, HUMEIOLINX
€CTECTBEHHOHAYYHYIO IPUPOY;

- YMEThb  HCIIOJb30BATh  HAMMEHOBAHMS  XUMHYECKHX  COCOUHEHHH
MEXAYHAPOIHOTO COK03a TEOPETUYECKON M NPUKIATHON XMMUU U TPUBUAJIBHBIE
Ha3BaHMsI BEIECTB, OTHOCSAIIMXCA K M3YYEHHBIM KJaccaM OPTraHHYeCKUX U
HEOPraHWYECKUX COEAMHEHMH; HCIOJIb30BaTh XHMHUYECKYI0 CHMBOJIUKY [UIS
cocTaBlieHHA (OpMyn  HEOPraHMYECKMX  BEIECTB, MOJEKYJIAPHBIX U
CTPYKTYPHBIX  (pa3BEpPHYTBIX, COKpPAIEHHBIX ¥  CKENeTHBIX) (opmyn
OPraHMYECKHX BEIIECTB; COCTABIATH YPAaBHEHHS XUMHUYECKUX PEAKIMHA U
PacKpeIBaTh HX CYLIHOCTh: OKUCJIUTENIBHO- BOCCTAHOBHUTENIBHBIX PEaKLui]
MOCPEACTBOM COCTAaBJICHHUS BJIEKTPOHHOrO OajaHca 3THX PEaKLUi; peakiui
MOHHOrO OOMEHa IyTeM COCTaBJCHUS MX MOJHBIX M COKPALIEHHBIX HMOHHBIX
ypaBHEHUH; peakuui TUAPOIIN3a, peakuuii
KOMIUIEKCOOOpa3oBaHus (Ha TpHUMEpe THAPOKCOKOMIUIEKCOB IIMHKA H
AITIOMUHMS); TOATBEPKAATh XapaKTEpHbIE XWMHUYECKHE CBOWCTBA BELIECTB
COOTBETCTBYIOIIMMH JKCIIEPUMEHTAMH M 3alHCIMU YPAaBHEHHH XUMHUYECKUX
peaxuuii;

YMETh KJIACCH(QHUUIUPOBATH HEOPraHMYECKUE M OpPraHMYecKHE BellecTBa W
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XUMHUYCCKUE PEAKIIUU, CAMOCTOSTEIBLHO BEIONPATh OCHOBAHUS M KPUTCPUU IS
KJIACCH(UKAITUH U3YIaeMbIX XUMUUYECKHX 00BhEKTOB; XapaKTePU30BaTh COCTAB H
Ba)kKHEHIIINE CBOMCTBA BEIIECTB, MPUHAMICKAIIMX K ONpEAeNeHHbIM KaccaM U
TpynnaM COeAWHEHUHN (IIPOCThIe BELECTBA, OKCHUJbI, THUIPOKCHBI, COJIH;
YIJIEBONOPOIbl, TPOCThIE J(QUPBI, CHHUPTHI, (EHONBI, albACTUiAbl, KETOHBI,
KapOOHOBBIE  KHCJOTBI, CIOXHBIE OS(QUPbI, KHUPBI, YIJICBOAbI, aMHHBI,
AMHUHOKHUCJIOTHI, 6CJ'IKI/I); IMPUMCHATHL 3HAHUSA O COCTAaBC U CBOMCTBAX BCIIIECTB
JUISL SKCTIEPUMEHTAILHON MPOBEPKU THUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH
IIPOTEKAHUS XUMHUYECKMX PEaKIMi W IPOrHO3MPOBAHUS BO3MOXHOCTEH MX
OCYIIECTBIICHUS;

- YMETH MOATBEPKAATH Ha KOHKPETHBIX MIPUMEPAX XapakTep 3aBUCUMOCTH
PEaKIIMOHHON CIIOCOOHOCTH OPraHMYECKMX COCAMHEHWH OT KPaTHOCTU M THIIQ
KOBaJIEHTHOU CBsA3M, B3aMMHOI'0 BJIUAHWUA AaTOMOB MW TpPYyHIl aTOMOB B
MOJIEKYJIaX; a TaKKe OT OCOOCHHOCTEW peaj3alMy Pa3uvHBIX MEXaHU3MOB
IIPOTEKAHUS PEAKIIHIA;

YMETh XapakTepU30BaTh J3JCKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM W
BO30Y)KJICHHOM COCTOSTHUM) W MOHOB XHMHYECKUX DJIEMEHTOB 1 - 4 mepromoB
Tlepuoauueckoii cucrembl JI.M. MenaeneeBa U UX BaJIEHTHBIE BO3MOXKHOCTH,
ucrnonb3ys moustus "s", "p", "d-anmekTpoHHBIE" OpOWTaTH, YHEPTETUUCCKUE
YPOBHHU; OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOICTB XHUMHYECKHX
AJIIEMEHTOB U 00pa3yeMBbIX MU COCIMHEHHUH M0 TIepruoJiaM U TpyInam;

OK 02. Mcnons30Bath
COBpEMEHHEIE
CpencTBa IONCKa,
aHaIM3a u
MHTEpIpEeTaIN
nH(opMaIun 1
nH(OpPMAITMOHHBIE
TEXHOJIOTUH JUIS
BBITTOJTHEHHUS 3a/1a4
npodeccuoHaIbHOM
JESATETbHOCTH

B oGnacTu ieHHOCTH Hay4HOT'O TO3HAHUSA:

- c(hOpMHUPOBAHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M OOIIECTBEHHON
IIPAKTHKH, OCHOBaHHOT'O Ha Jajore KYJBTYD,
CIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MecTa B
MOJUKYIbTYPHOM MHUPE;

- COBEPILEHCTBOBAHME S3BIKOBOM M UYHUTATEIBCKOH KYJIBTYPHI
KaK CpeICcTBa B3aUMOAECIHCTBUS MEXKIY JIOABMHU U IO3HAHUS
MUDa;

- OCO3HaHME LEHHOCTH HAyYHOH [EATEIbHOCTH, T'OTOBHOCThH
OCYLIECTBIIATH MPOEKTHYIO U HCCIEAOBATENbCKYIO 1S TEIbHOCTD
WHAWBUAYAJIBHO U B TPYIIIIE;

OBnageHue yHUBEpCAJbHBIMH YYeOHBIMH I103HABAaTEIbHBIMU
EUCTBUSIMU:

B) pabota ¢ nHpopMaLHei:

BJIa/IeTh HAaBBIKAMU TMONYy4YeHHS HMH(POPMALUU M3 HCTOYHUKOB

B obnacty ieHHOCTH HAyYHOTO TTIO3HAHUS:

- cOopMHPOBaHHOCTD MHPOBO33PEHUS, COOTBETCTBYIOIIETO|
COBPEMEHHOMY YPOBHIO pa3BHTHS HAayKH U OOIIECTBEHHOW IPaKTHKH,
OCHOBaHHOT'O Ha IHAJIOTe KYJIBTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MEeCTa B IOJIHUKYJIBTYPHOM MHUDE;

- COBEPILICHCTBOBAHNE SI3BIKOBON M YNTATENHCKOW KYJIBTYpPBI KaK CPEICTBa
B3aUMOJICHCTBHS MEXY JIIOJABMH U TO3HAHHUS MUPA;

- OCO3HaHME  LEHHOCTH  HAyYHOH  JEATENbHOCTH,
OCYIIECTBJIATh  TNPOGKTHYD M HCCIIENOBaTEIbCKYIO
WHIMBH/YaJIbHO U B TPYIIIIE;

OBnazeHne yHUBEpCaIbHBIMH YI€OHBIMH TO3HABATEIbHBIMU ACHCTBUSMHU:

B) pabora ¢ nH(opManuei:

BJIaJICTh HAaBBIKAMHU NONYYeHUs] WHPOPMALMK M3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENBHO ~ OCYIIECTBJISATH  IOMCK, AaHalM3, CHCTEMaTH3alMI0 U
MHTEpIPETalyio HHGOPMALIMK Pa3IMYHBIX BUJOB U (JOpM mpeacTaBIeHus;

TOTOBHOCTH
ACATCIbHOCTD
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Pa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYIICCTBIISATH IMOMCK, aHAJU3,
CUCTEMAaTHU3aIlUI0 U HMHTEPIPETAIUI0 HH(DOpMAIUN Pa3InIHBIX
BUJIOB U ()OPM TIPEICTABIICHUS;

- CO3[aBaTh TEKCTHI B pAa3JIMYHBIX (QOpMaTax C y4eToM
Ha3HauYeHHs WHGOPMAIMM U IICJICBOM ayIUTOPHUH, BbIOMpas
ONITUMAJIBHYIO (hOPMY TIPEICTABIICHUS U BU3YyaTH3alIVH;

- OIGHMBATh JOCTOBEPHOCTH, JISTHTUMHOCTh HH(OPMAIIUH, €
COOTBETCTBHE IIPABOBBIM U MOPaJIbHO-3THYECKUM HOPMaM;

- HCIIOJIb30BaTh cpencTea MHGOPMAIUOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX M OPTaHU3aIMOHHBIX 33J1a4 C COOJIIO/ICHIEM
TpeOOBaHMI SPrOHOMHUKH, TEXHUKH OE30MACHOCTH, THTHEHBI,
pecypcocOepexeHus, MPaBOBBIX W ITUYECKUX HOPM, HOPM
UHQPOPMAITHOHHON 0€301TaCHOCTH;

BJIaJICTh HABBIKAMH paClO3HABAHUS W 3alIUThI MH(OpMAaIUy,
UHQPOPMAITHOHHON 0€30ITaCHOCTH JIMIHOCTH;

XUMHYECKUX  SIBJIECHUI (nabmoneHue, M3MEpEHNe, 3KCIIEPUMEHT,
MOZIETTUPOBAHUE);

- YMETh MPOBOJUTH PACUEThl M0 XMMUYECKHUM (opMyrnaMm U ypaBHEHUSM
XMMUYECKMX  PEaKIWi ¢  HCHONb30BaHMEM  (U3MYECKUX  BEIHYHH,
XapaKTepU3YIOLIUX BEIIECTBA C KOJIMUYECTBCHHOIH CTOPOHBI: Macchl, 00bema
(HOpManpHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIH30BATH

CUCTCMHBIC XHUMUUYCCKUC 3HAHUA A HNPUHATUA pCHICHI/Iﬁ B KOHKPETHBIX
JKU3HCHHBIX CUTYyalluAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMCHCHUCM

- YMETh CaMOCTOATCIIBHO INNIAHHUPOBATHL U IMPOBOAUTH XUMHYECKUH
OKCIIEPUMEHT (TMONMy4YeHHE W HW3YYCHHE CBOWCTB HEOPraHMYECKUX W
OPraHn4YCCKUX BCIICCTB, KAYCCTBCHHBLIC pPCAKIHMU YIJICBOAOPOJ0OB PA3JIMYHBIX
KJIacCOB M  KHCIOPOJCOJEPXAIMX OpPraHUYeCKHX BEIIECTB, peIleHue
OKCIICPUMEHTAJIBHBIX 3a1a4 110 pacrio3HaBaHHUIO HEOPraHUYCCKUX 4
OpPraHMYECKMX BEIIECTB) C COONIOJACHUEM IpaBUI 0E30IMacHOro OOpaIIeHHUs ¢
BEIIECTBAMH M J1a0OpaTOpHBIM 00OpymoBaHWEM, (HOPMYIHPOBATH LENH

UCCIIEIOBAHUs,  MPEJOCTAaBISATh B pas3iuyHoil  Qopme  pe3yibTaThl
9KCIIEPUMEHTA, aHAJM3UPOBATH U OLEHHBATh UX TOCTOBEPHOCTD;
- YMETh  OCYIIECTBIIATh  IIENCHAINPABICHHBIA  TMOWCK  XHMHYECKOH

WHpOpPMaMM B pa3IMYHBIX HMCTOYHHKAX (HaydyHas ¥ ydeOHO- HaydHas]
JTUTEpaTypa, CpeAcTBa MaccoBOW WH(MOpManwu, ceTh MHTEpHET W apyrue),
KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(pOpMaIuio, mepepadaTrBaTh €€ U
MCIIOJIH30BAaTh B COOTBETCTBHUHU C TIOCTaBJIEHHOW yUeOHOM 3a1aqeii;

- BJIAJIETh CHUCTEMOW 3HAHMI O METOJaX HAay4YHOro IO3HAHUA SIBJICHUI
MIPUPOJIBI, HMCIIONB3YEMBIX B €CTECTBEHHBIX HAyKaX M YMEHUSMHU TPHUMEHATH
ST 3HAHHWS TIPH OKCIIEPUMEHTAIBHOM HCCIEIOBAaHUH BEIIECTB W IS
OO0BSICHEHUS XUMHUYECKUX SBIICHUH, UMEIOIINX MECTO B MIPUPOJIE MPAKTUIECKOI
JISSITETFHOCTH YeIOBEKa U B TIOBCEAHEBHOM JKM3HU;

OK 04. DddexTuBHO
B3aNMOJECHCTBOBATE B
paboTaTh B KOJJIEKTHBE U
KOMaH/Ie

TOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSATEIbHOCTH
-OBJIa/ICHUE HaBBIKAMHU YIeOHO-UCCIIEI0BATEIHCKON, TIPOSKTHOMN
M COLIMAJIBHOM JesITEIbHOCTH,

OgnajieHNe yHUBEPCAIBHBIMI KOMMYHUKATHBHBIMHU
EUCTBUSIMU:

0) coBMecTHas JIeITEIbHOCTE:

-TIOHMMATh U MCIIOJIb30BaTh MPEUMYIIIECTBa KOMaHIHOW U
VHIUBUIYaIIbHOU paboTHI;

-IIPUHUMATH I1EJTH COBMECTHOH JIEATENLHOCTH, OPTaHU30BbIBATh
Y KOOPJIMHUPOBATH JICHCTBYS 110 €€ JOCTHIKEHUIO: COCTABISTh

- YMETh TUTAHUPOBATH U BBHITOTHATH XUMUYECKHI IKCIIEPUMEHT (TIPEBPAICHHS
OpPTaHHYECKUX BEIIECTB  IIPW HarpEeBaHWH,
TIONTy4YeHHE STUIIEHA ¥ U3YYE€HUE €r0 CBOWCTB, KAUECTBEHHBIE PEaKI[UU Ha
aJBJICTU/IBI, KpaXMaJl, YKCYCHYIO KHCIIOTY; eHaTypalus OEIKOB IMpU
HarpeBaHUH, [[BETHBIE PEAKITUN OCIIKOB; MPOBOIUTH PEAKIIMA HOHHOTO OOMeHa,
OIIpENeNsITh CPeNy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIINY Ha Cylb(dart-,
KapOOHAT- U XJIOPH]I- aHUOHBI, HA KATHOH aMMOHUS;, PelaTh
SKCIEpUMEHTANIbHBIE 3a1aur 110 TeMaM "Meramnsr" u "Hemeramns") B
COOTBETCTBHH C IIPABUJIAMH TEXHUKH O€30MaCHOCTH MPH 0OpaIIeHUH C
BEIIECTBAMU U JIA0OPATOPHBIM 000PYI0BAaHHEM; MTPEJCTABISITh PE3YIIBTATHI

9



IJIaH JACUCTBUM, pacIIpeleNaTh POJIU C y4€TOM MHEHUN
YYaCTHUKOB O0CYKIIaTh Pe3yJIbTaThl COBMECTHON padoTHI;
-KOOPJIMHHUPOBATH M BBIMIOJHSTH Pa0OTy B YCIOBHUSX PEATBHOTO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
-OCYILECTBIIATh IO3UTUBHOE CTPATETMUECKOE IIOBEICHUE B
Pa3IUYHBIX CUTYaIUsX, POABISATH TBOPUECTBO U BOOOpaKEeHNUE,
OBITh HHUIMATHBHBIM

OBnaseHne yHUBEPCAIbHBIMH PETYISATUBHBIMU ASHCTBUSAMU: T)
MpHHATHE ce0sl U APYTHX JO/CH:

-IIPUHAMATh MOTUBBI U apTYMEHTBI JPYTUX JOAEH PU aHAIU3e
pe3yIbTaTOB JEATEINbHOCTH;

-IIpU3HABaTh CBOE MPABO U MIPABO JAPYTHX JIIO/IEH Ha OMINOKY;
pa3BUBaTh CIOCOOHOCTH TIOHMMAThH MUP C TIO3UIUU JIPYTOro
YEI0BEKa;

XMMHYECKOr0 dKCIIEPUMEHTa B (hOpMeE 3aIUCH YPaBHEHUI COOTBETCTBYIOIINX
peakiuii 1 (OpMYIHPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

-YMETb CaMOCTOATCIbHO IIJIAHUPOBATH U ITPOBOANUTH XUMHYECKUMN
JKCTIEPUMEHT (TIOTy4YeHNE U U3YUCHHUE CBOMCTB HEOPTaHUYIECKUX U
OpPraHn4CCKUX BCHICCTB, KAUYCCTBCHHBIC PCAKIIMU YTJICBOAOPOA0B PA3JIMYHLIX
KJIACCOB M KHCJIOPOJICO/ICPIKAIIIMX OPIaHMYECKUX BEIIECTB, PEIICHUE
IKCIIEPUMEHTAJIBHBIX 33J1a4 10 PacliO3HABAHUIO HEOPTaHUYESCKUX H
OpraHMYECKHX BELIECTB) C COOIIOICHHEM IPaBUII OE30IIaCHOr0 00paIeHHUs C
BEIIIECTBAMU U JTaOOPaTOPHBIM 000pYJ0BaHHEM, (OPMYIHPOBATH LIEN
UCCIIEIOBAHUS, TIPEOCTABIIATh B PA3JIMYHON (OpMeE pe3yIbTaThl
OKCIICPUMEHTA, aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD,

OK 07. ConeiicTBOBaThH
COXpaHEHHIO
OKpY’Karollen Cpeibl,
pecypcocbepexeHurIo,
TIPUMEHSATH 3HAHHS 00
M3MEHEHUH KJINMaTta,
MIPUHIIHITEI OePEKITNBOTO

B o0nactr 5K00rn4eckoro BOCIIUTaHUS:

-cOPMUPOBAHHOCTh DKOJIOTHYECKOW KYIBTYPHI, ITOHUMaHHE
BJIMAHUA COLMAJIBHO-OKOHOMUYCCKUX ITPOHECCOB HA COCTOSAHHE
TIPUPOTHOW W CONMAIBHON CpeApl, OCO3HAHHWE TII00ATLHOTO
XapakTepa dKOJIOTHIECKUX TpoOIeM;

-TJITAHUPOBAHUE M OCYIIECTBIIEHUE JAEUCTBUM B OKpyKarolleu
cpele Ha OCHOBE 3HaHMs lLieJed YCTOMYMBOIO pa3BUTHUA

- chopMUpOBaTh  NPEACTABICHHS: O  XMMHUYECKOW  COCTaBJISIOIIEH
eCTeCTBeHHOHaquOﬁ KapThUHbBI MHUpaA, POJM XUMHHU B IIO3HAHUH SIBIICHUN
npupoibl, B (HOPMHUPOBAHWHM MBIIUICHUS H  KYJIBTYpbl JIUYHOCTH, €€
(GYHKIIMOHAIEHONW TPaMOTHOCTH, HEOOXOJIUMOM JUIS PEHICHUs] TMPAKTHYECKUX
3a/1a4 U JIKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO H
MIPUPOIHOM CpEIE;

YMETh COOJIIONATh TPaBHJIA DKOJOTHYECKH IIEIECO0OpPa3HOr0 TOBEICHUS B

MIPOU3BOJICTBA, YEJIOBEYECTBA;
3(1)(])6KTI/IBHO aKTUBHOE HenpusiTue ,Z[CﬁCTBI/Iﬁ, TIPUHOCAIINX Bpen GLITy U TPYyAOBOM OEATCIBHOCTU B MLEIAX COXpPaHCHHUS CBOCTO 30pPOBbA U
JIeCTBOBATh B OKpYyXarolei cpene; OKpYXAarILeld NPUPOAHON Cpenbl; YUYUTBIBATH OMACHOCTh BO3ICHCTBUSL Ha
‘IpCSBH‘I&ﬁHHX - YMEHUE IPOIrHO3UPOBATH He6JIaFOHpI/I$[THBIe OKOJIOTHYCCKUE JKABBIE OPraHU3MBI OIIPEAEIICHHBIX BEIIECTB, ITOHMMAas CMBICII I10Ka3aTells
CUTYaLMIX TOCIIENICTBASA  MPEANPUHUMACMBIX JICHCTBUH, MPEIOTBPAATE | 1penenbHOM JOMYCTHMOI KOHIICHTPALIHH;
ux, . - YMETh MPOTHO3UPOBATh, AHAJIM3UPOBATH M OLEHUBATh C MO3ULUH
-pacllupeHHEe OIbITa AEATEIBHOCTH 3KOJIOTHYECKOU N o
HKOIIOTUIECKOH 0€30IMacHOCTH  TTOCTIEICTBUS OBITOBOM U
HaTIpaBISHHOCTH, OHM3BOJICTBEHHOM €STENBHOC €II0BEKa, CBSA3AaHHOU  C
. . | TPOU3BOACTBEHHOU SITEJIBHOCTH  YEJIOBEKA, CBSI3aHHOM
-OBJIa/ICHUE HABBIKAMHU YI€OHO-MCCIIEI0BATENHCKOM, MPOSKTHON p & N a ’
- nepepaboTKON BEIIeCTB; MCIONB30BATh TONYYEHHBIC 3HAHUS IS MPHHSITHS
COLMABHOM ESATENBHOCTH; TPaMOTHBIX PEIISHHUH MPOOJIEM B CUTYaIIHSIX, CBSI3aHHBIX C XUMUEH;
- yMETb OCO3HAaBaTh OIACHOCTb BO3JCHCTBHUS HA >KUBBIE OPraHU3MBI
ONpENEIECHHbIX  BEIIECTB, IOHMMAas CMBICH IOKa3aTeiasl MOpeAebHOU
JIOITYCTUMOM KOHIIEHTPAIINH, U TOSICHITHh Ha TPUMEpax CIIOCOOBI YMEHBIIIEHUS
U MPEeOTBPAILEHUS UX BPEIHOTO BO3ACHCTBUS Ha
OpPraHu3M Y€JIOBEKA.
[IK.1 -(popMHpOBaHKE CUCTEMATU3UPOBAHHBIX TPEICTABICHUN O -c(hopMHPOBaHHOCTH TIPEACTABIICHUI O POJIM XUMUU B (POPMUPOBAHUN
CdopmupoBaHHOCTH BEILIECTBAX, X MPEBPAIICHUSIX U NPAKTUYECKOM IPUMEHEHUH; COBPEMEHHON HAyYHON KapTHUHBI MUpPA U B IPAKTUYECKOUN 1€ITEIbHOCTH
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MIPENCTABIEHUN O MECTE
XUMUU B COBPEMEHHOU
Hay4HOH KapTuHE
MHpa; IOHUMAaHUC POJIN

-OBJIJICHUE MTOHATHITHBIM aIapaToM U CUMBOJIMYECKUM
SI3BIKOM XHMUH;

-0CO3HaHHE 00bEKTUBHO 3HAUNMOCTH OCHOB XHUMHUYIECKOMN
HayYKH Kak 00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS,

YCJIIOBCKA, B3AMMOCBA3U MCKIAY XUMHEH 1 APYTUMHU €CTCCTBCHHBIMU HaYKaMU;

XAMUU B | XMUMMYECKUX IIPEBPAILCHUN OPTaHUYECKUX U

(hopMupoBaHUM HEOPTaHWYECKUX BEIIECTB KAK OCHOBBI MHOTUX SIBJICHUI

Kpyrosopa U | JKABOW U HEXHUBOW NPUPOABL;

(yHKIIMOHATBHON -yriyOlieHre peliCTaBIeHUH 0 MaTeprualbHOM SIMHCTBE MUPA;

TPaMOTHOCTH YeJIOBEKa

JUIS perieHus

MIPAKTHYECKUX 33719

[K.2 Bianenue | - oBnazeHHE OCHOBaMU XMMHUYECKOH T'PAMOTHOCTH -c(hOopMHPOBAHHOCTH HABBIKOB YCTAHABJIMBATH MPHUYMHHO-CIICACTBEHHBIC
OCHOBOITOJIararoIinuMun CHOCO6HOCTBIO aHaHI/ISI/IpOBaTB 58 O6’beKTI/IBHO OLICHUBATH CBs3HU MG)KJIy CTpoeHI/IeM ATOMOB XUMHUYCCKHUX DJICMCHTOB U HepI/IOZII/I‘-IeCKI/IM
XUMHNYECCKUMU JKN3HCHHBIC chyaLu/m, CBSIBAHHBIC C XHMHeﬁ, HaBbIKAMH N3MCHCHHUECM CBOI>'ICTB XUMHNYCCKUX DJIEMCHTOB U UX COGJII/IHGHI/Iﬁ B
IIOHATHAMU, TCOpI/ISIMI/I, 6630HaCHOFO 06pa1ueH1/151 C B€OIECTBaAMH, I/ICHO.HBSyeMBIMI/I B COOTBCTCTBUU

3aKOHaAMH n HOBCCZIHCBHOﬁ KHU3HU, C IMOJIOXKCHUEM XUMHUUYCCKHUX DJICMCHTOB B HGpHOJIH‘IGCKOﬁ CHUCTEME, Me>1<)1y
3aKOHOMEPHOCTSIMH; - ¢hopMUpOBaHNE YMEHUN YCTAHABIUBATH CBS3U MEXKIY CBOMCTBaMH BEIIIECTBA U €M0 COCTABOM U CTPOCHUEM;

YBEPEHHOE peanbHO HAOIIOAAEMBIMA XUMUICCKIUMHE SIBJICHUSMHA U -c(hOpMHUPOBAHHOCTh HABBIKOB MIPUMEHSATH IIPaBUjIa CUCTEMATHICCKON
MOJIb30BAHKC MIPOIIECCAMM, TPOUCXOIATIIIMH B MEKPOMHUPE, OOBICHSTH MEXIyHapOJIHOM HOMEHKJIATYPhl KaK CPeICTBa pa3JIMueHus U
XHUMHYCCKOMH MPUYKUHBI MHOT000pa3us BEIIECTB, 3aBUCMMOCTh X CBOHCTB OT | HUACHTHU(HUKAIIMU BEIIECTB I10 UX COCTABY U CTPOCHHUIO;

TEPMUHOJIOTHEN W | cocTaBa U CTPOEHMS, a TAK)KE 3aBUCUMOCTh TPUMEHEHUS -COCTaBJISATH MOJICKYJSIPHBIC U CTPYKTYPHBIE (POPMYIIBI HEOPTAHUIESCKUX U
CHMBOIHKOMH BEIIECTB OT UX CBOMCTB; OpTraHUYeCKUX BEIIECTB KaK HOCUTENEn

OCHOBHBIMH METOJaMHU WH(OpMAITIH O CTPOSHUH BEIECTBA, €T0 CBOHCTBAX U MPUHAICKHOCTH K
Hay4HOro  IIO3HaHWUS, OIPENEIIEHHOMY KJIACCY COCIUHECHUN;

HCII0JIb3yEMBIMU B -IIOHUMATh MIPUPOJY U CIIOCOOBI 00Pa30BAHMSI XHMHYECKOHN CBSI3U C IIEITBI0

XAMHUH: HaOJIIOJEHHEM,
OIMCAaHHEM,
H3MEpCHHEM,
IKCTIIEPUMEHTOM;
yMeHne 00pabaThIBaTh,
OOBSCHITH PE3yJIbTAThI
MPOBEICHHBIX  OMBITOB
1 JIeNIaTh BBIBOJIEL;

OIIpEeeNIeHNs] XUMUYECKOH aKTUBHOCTH BEIIECTB;

-c(hOpMHPOBAHHOCTH HABBIKOB XapaKTEPU30BATh 3aKOHOMEPHOCTH B
M3MEHEHUH XUMUYECKUX CBOHCTB MPOCTHIX BELIECTB, BOAOPOIHBIX
COCAMHEHUH, BBICIIUXOKCHUOB U TUAPOKCHIIOB;

-c(hOpMHUPOBAHHOCTH HABBIKOB MOOMPATH PEArEHTHI, YCIOBUS U OIPEACIITH
MPOIYKTHI PEaKLUH, TO3BOJIAIOLINX Peai30BaTh JJaOOpaTOPHBIE U
MPOMBIIUIEHHBIE CIOCOOBI OMYyYEHHS BaKHEHIINX HEOPTraHUIECKUX U
OpPraHMYECKUX BELIECTB;

TOTOBHOCTH " -OMPEENATh XapaKTep CPEAbl B pe3ylIbTaTe THAPOII3a
CHOCOOHOCTh HEOPTaHWYECKUX M OPTaHUYECKUX BEIIECTB U MPUBOAUTH TTPUMEPHI
MIPUMEHSATh METO/IbI TUAPOJIN3a BEIISCTB B IIOBCEIHEBHOM KU3HU YEJIOBEKa, OMOIOTMYECKIX
TTO3HAHUS npu 0OMEHHBIX MPOIIECCaxX U MPOMBIILICHHOCTH.

pelIeHuu
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MPaKTUYCCKUX 3a1a4d

[K.3 -OBJIaJICHUE ITpHeMaMH paboThl ¢ HHPOpMaIUeld XHUMHUYECKOT O -c(hopMHPOBAHHOCTH HABBIKOB aHAIM3UPOBATH COCTAB, CTPOCHHE U CBOICTBA
CdopmrpoBaHHOCTB coJIiepKaHus, IPEACTaBICHHON B pa3Hoii Gopme (B BHIIC BEIIECTB, TPUMEHSISI TIONOKEHHUSI OCHOBHBIX XUMHUECKUX TEOPHIA;
YMEHHS JaBaTh | TekcTa, Gopmyl, TpaguKOB, TAOTHMYHBIX -c(hOpMHUPOBAHHOCTH HABBIKOB MPOrHO3MPOBATH BO3MOKHOCTH MPOTEKAHUS
KOJTUYECTBEHHBIC JaHHBIX, cXxeM, hororpaduii u ap.); XMUMUYECKUX PEaKIHii Ha OCHOBE THITA XHMUYECKOH CBSI3U M aKTUBHOCTH
OLIGHKH W TMPOHU3BOAMTH | - MPUOOPETECHUE OIBITA UCTIOIB30BAHHS PA3TIMYHBIX METOI0B peareHToB;
pacuersl M0 | M3y4YCHUs BEIeCTB; HAOIIOICHNS 32 MX MPEBPAICHUSIMH TIPH -c(hOpMHPOBAHHOCTH HABBIKOB BBITIONHATH XUMAYECKUH IKCIIEPUMEHT B
XUMHYECKUM MPOBENICHUH HECIIOKHBIX XUMUYECKUX HKCIIEPUMEHTOB C COOTBETCTBHH C ITPaBUJIAMHU M TIpHeMaMHu Oe30MacHOi paboThI C
dbopmynam U | WCIOJb30BaHUEM JIA00PATOPHOTO 000PYI0BaHUS H IPUOOPOB; XUMHYECKUMH BEIIECTBAMU U TaOOPATOPHBIM 000pYI0OBaHNEM, BJIaICHUS
ypaBHEHUSIM npaBUIaMu
0e30macHOro OOpalIeHus ¢ eKUMH, TOPIOYMMH U TOKCHYHBIMH BELIECTBAMU,
cpencTBaMu OBITOBON XMMUM;
-c(hOpMHPOBAHHOCTh HABBIKOB MPOBOJUTH PACUYETHl HA OCHOBE XUMUYECKHX
dbopMyn 1 ypaBHEHUH peaKinii;
-c(hOopMHPOBAHHOCTH HABBIKOB MCIIOIH30BAHUS METOJIOB HAYYHOT'O ITO3HAHUS:
aHallu3, CHHTE3, MOJICIMPOBAHNE XUMUYECKHX ITPOIIECCOB U SBICHUH — IIPH
peleHny ya4eOHO-MCCIeA0BaTEbCKUX 3319 TT0 U3yUEHHUIO CBOWCTB,
croco0oB
MTOJTYYIEHHSI ¥ PACTIO3HABAHMS OPTaHUYECKUX BEIIECTB.
[IK.4 Brnanenme | -ymeHne oka3pIBaTh MEPBYIO TIOMOIIB TP OTPABICHUSX, -IIPEJICTABIIST MYTH PEIICHUS MI00ANBHBIX MPOOIEM, CTOSIINX Tepe
MpaBMWJIAMH  TEXHWKH | OXKOTaxX M JPYTHUX TpaBMaX, CBSI3aHHBIX C BEIIECTBAMH H YEeITOBEYECTBOM, U TIEPCIIEKTHBHBIX HAIPABIICHIH Pa3BUTHS XUMHUIECKUX
0e30MmacHOCTH mpu | 71a60paTOPHBIM 00OPYIOBAHHEM; TEXHOJIOTUH, B TOM YHCIIE€ TEXHOJIOTHI COBPEMEHHBIX MaTEPHAIIOB C
WCIIOJIB30BAHUH -yMEHFE aHATH3UPOBATh U TUIAHUPOBATH SKOJIOTHIECKH pasnaHON (PYHKIIMOHATBHOCTHIO, BO30OHOBIISIEMBIX HCTOYHUKOB CHIPBA,

XUMHUYCCKHUX BCHICCTB

0e30macHoe TTOBEICHHE B IEIAX COCPEKEHUS 3M0POBhS 1
OKpYyXarolei cpeasl

mepepadoTKu U

YTUJIM3AIUHU POMBIIIICHHBIX W OBITOBBIX OTXOJIOB;

-BBIOMPATH U UCTIOJIE30BATh PA3IMYHBIC METO/bI OLICHKU U KOHTPOJIS
KOJTMYECTBA U KAYeCTBA PACTHUTEIHLHOTO ChIPBSI.

IIK.5
CdopmupoBaHHOCTH
COOCTBEHHOH ITO3HIIMH
II0  OTHOUIEHHIO K
XUMHYECKOH
nHpopMaIum,
MoJTy4aeMoi U3 Pa3HbBIX
HCTOYHUKOB.

-(opMHpOBaHEe MPENCTaBICHUI O 3HAYEHNN XUMHUIECKOI
HAyK{ B PEILICHUH COBPEMEHHBIX 3KOJIOTHUECKUX IpodiieM, B
TOM YHUCJIE B IPEAOTBPAILICHUN TEXHOTCHHBIX U

JKOJIOTHUYECKHX KaTacTpod;

-CO3/1aHUE OCHOBBI JUIsI (HOPMHUPOBAHUS HHTEpECa K
PacCLIMpPEeHHIO U YIiIyOJIeHUI0 XUMUYECKUX 3HAHUH U BBIOOpa
XMMHMH KaK NPOQUIBHOTO MpeaMeTa NoxydaeMoi npodeccu, a
B JJaJIbHEHIIIEM U B KauecTBe cpepbl CBOeH MpodecCHoHaTbHON
JIeSITETbHOCTH.

-c()OPMHUPOBAHHOCTH HABBIKOB OCYIIECTBIIATH IIOMCK XUMHYECKOM
nH(MOpMAITHH CONEPIKAIIEHCS B COOOIIEHUIX CPEICTB MAaCCOBOM
uHpopmarn, pecypcax MHTEpHETa, HAYYHO-TIOMYJISPHBIX CTATHSIX,
KPUTHYECKH €€ OLIEHHBATh U MHTEPIIPETHPOBATH C TOUYKU 3PEHHUS
€CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IIENSX BBISABICHHS OLIMOOYHBIX
CY)XIeHHI U HOpMUPOBaHUS COOCTBEHHOH MO3UIIHH;

-c()OPMHUPOBAHHOCTH HABBIKOB YCTAHABIIMBATH B3aUMOCBS3N MEXIy hakramu
Y TEOpUeH, MPUYNHON U CIEACTBUEM NPU aHaJIu3€e NPOOIEMHBIX CUTYyalui v
000CHOBaHUH TPUHUMAEMBIX PELICHUH Ha OCHOBE XMMHUYECKUX 3HAHHH.
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2. CTPYKTYPA M COJAEP)KAHUE OBIIIEOBPA30OBATEJIBbHOM JUCHUILINHBI

«XHUMMUS»
2.1. O0beM TMCUMILUIUHBI M BU/IbI YUeOHOH padoThl

Bua yueoHoii paboTbl O0bem B
yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72

B T. U.

OcHoBHOe coep:KaHue 64

B T. 4.

TEOpEeTUYECKOe 00yIeHNe 30

MPAKTAYECKUE 3aHATUS 24

abopaTOPHBIC 3aHATHUS 10

IIpo¢deccnoHaILHO-OPHEHTHPOBAHHOE COCP:KAHUE (COIePKAHUE 6

NPHUKJIATHOT0 MOAYJIA)

B T. 4.

TEOpPETHYECKOE 00yUueHue 2

MPAKTUYECKHUE 3aHATHS 4

Ipome:kyTounasi arrectanus (1uddepeHIIPOBAHHDBIN 3a4eT) 2
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2.2.

TemaTH4eckuii IJIaH U CoaepKaHue TUCIHUIIJINHBI

OTKpI)ITI/Ie HOBBIX XUMHWYCCKUX 3JICMCHTOB.

Pemenne MPAaKTUKO-OPHUCHTUPOBAHHBIX TCOPECTUICCKUX SaHaHI/Iﬁ Ha XapaKTepu3annuio XUMHUYCCKUX 3JICMCHTOB
«MeTannuueckue / HEeMETANIMUECKHE CBOﬁCTBa, QJICKTPOOTPULATCIBHOCTD U CPOACTBO K JJICKTPOHY XUMHUUCCKUX
QJICMCHTOB B COOTBCTCTBHUC C UX SJICKTPOHHBIM CTPOCHHUEM U IOJIOKCHUCM B HepPIO,I[H‘ieCKOﬁ

crucTeMe XuMu4ueckux 3eMmenToB J[.M. Menngeneenay.

HaunmeHoBanue Coaep:xanne y4e0HOro MaTepuaia (0CHOBHOe U NMPogecCHOHATBHO-0PHEHTHPOBAHHOE), 1a00paTOPHbIE U Oobem ®opMupyembie
pa3/iesioB U TeM NpakTHYecKHe 3aHATHS, TPUKJIATHONH MOAYJ/Ib 4acoB KOMIIeTeH NI
1 2 3 4
OcHoBHOe cofiep:kaHHne 64
Paznen 1. OcHOBBI CTPOEHMS BellleCTBa 6
Tema 1.1 OcHoBHOe coiep:KaHue 0K 01
Ctpoenue aToMOB Teoperudeckoe o0ydyenne 2
XUMHIECKHUX CoBpeMeHHast MOJIENb CTpOoeHus aToMa. CUMBOJIMYECKHIM A3BIK XUMHUH. XMUMHUYECKUH DJIEMEHT. DIIEKTPOHHAS
SJICMCHTOB 1 KoH(puUrypanus aroma. Kiaccudurarys XMMAYECKUX JIEMEHTOB (8-, P-, d-371eMeHThI). BaJleHTHBIE DJIEKTPOHBI.
npupoma BaJleHTHOCTB. DIEKTPOHHAS MPUPOIA XUMUIECKOM CBA3H. DIIEKTPOOTPULIATENEHOCTh. BH/IBI XUMUYECKOI CBA3H 1-2
XUMHUHICCKON (KOBaJIEHTHAs, NOHHAS, METAIUINYECKAs, BOJOPOIHAsN) M CIIOCOOBI €€ 00pa30BaHusL.
CBSI3H
IIpakTH4Yeckne 3aHATHSA 2
PemeHne 3aaHnii Ha UCIIOJIB30BAHUE XUMUYECKOM CHMBOJIMKY U HA3BAaHUI COCOIUHEHNI ITO HOMEHKIIATYypE
MEKIYHApOJHOI'O CO03a TEOPETUUECKON U IPUKJIAHON XMMUM U TPUBHAJIBHBIX HA3BaHUM JUIS COCTABJICHUS
XUMHUYECKUX (POPMYJI ABYXaTOMHBIX COCAMHEHHUH (OKCUIOB, CYIb()UIOB, THAPUIIOB U T.II.) U APYTUX HEOPIaHUIECKUX
COCMHEHUN OTIENBHBIX KIACCOB. 3-4
[IpaxkTudeckue 3agaHus HA yCTAaHOBJIEHHUE CBS3U MEXIY CTPOEHHUEM aTOMOB XMMUYECKHX 3JIEMEHTOB U NEPUOINYECKIM
M3MEHEHUEM CBOMCTB XUMUYECKUX JIEMEHTOB U UX COCIUHEHUN B COOTBETCTBUU C ITonokeHueM Ileprnogndeckoit
CHCTEMBI.
Tema 1.2. OcHoOBHOe coepKaHue 2 OK 01
Hepurommyeckuii IpakTHyeckune 3aHATUS 2 0K 02
3aKOH M Tabmuua "
JLU. Menenecsa ITepuonnueckas cucreMa XMMUYECKUX 3JIEMEHTOB I[.}/I. Menpeneesa. @usnueckuii cmbica Ilepuonnueckoro 3akoHa
J.W. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB XHMUYECKHX JJIEMEHTOB, 00pa3yeMbIX MU IPOCTHIX U
CJIOXKHBIX BEILECTB B COOTBETCTBUU C MOJIOKEHHUEM XHMHUYECKOro 35ieMeHTa B Ileproandeckoil cucreme.
MupoBo33penueckoe u HayuHoe 3HaueHue [lepuonnueckoro 3akona [I.1. MenneneeBa. [Ipornossl .M. Menneneena. 5-6
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Paznen 2. Xumuyeckne peakuuu

10

Tema 2.1. Tumns! OcHoBHOe coiepraHue 4 0K 01
XUMHICCKHX TeopeTuueckoe 0bydeHHe 2
peaxiuii

Knaccudukaius 1 TUITBI XAMHUYECKUX Peakluii C yaacTHeM HeopraHndeckux BemecTB. CocTaBlieHNe YpaBHEHHIA 7

€aKIUi COeAMHEHNUS, PA3JIOKEHUs, 3aMeIlleHus], 0OMEHa, B T.4. peaKluii TOPEHHUs, OKHCIECHUS-BOCCTAHOBIJICHUSI.

Y paBHEeHMsI OKUCIIEHUA-BOccTaHOBIIeHUS. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTaHOBUTENb. COoCTaBlieHUE U

[YPaBHHBAHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO Oananca. OKUCIUTENbHO- 8

[BOCCTaHOBUTEINIbHBIE PEAKIINH B IPUPOJIE, TPOM3BOJACTBEHHBIX MPOIECCAX M KU3HECSITEILHOCTH OPTaHNU3MOB.

IpakTHyeckue 3aHITHSI 2

KommuecTBeHHble OTHOMIEHHS B XUMUU. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMHUU M PACUETHI 110 YPABHEHHSIM

XUMUYECKUX peakiuil. Mojb Kak equHULIa KoIrdecTBa BeulecTBa. MoJsipHas macca. 3aKOHbI COXPaHEHHsI MacChl

1 SHEeprun. 3akoH ABorapo. MonspHblii 00beM ra3oB. OTHOCHTENbHAS JIOTHOCTH ra3oB. Pacuers! o 0-10

YPaBHEHUSAM XMMHUYECKUX PEAKINI C NCMOIB30BaHNEM MACChl, 00beMa (HOpMaIbHbIE YCIOBHSI) Ta30B, KOJIMYECTBA

BEIIECTBA.
Tema 2.2. OcHoBHOe coiepKaHue 4 OK 01
DJIeKTpOINTHIECKAS Teopernueckoe obyuenue 2 OK 04
Accomt além 1 Teopust 37eKTPOIUTUIECKON qricconranui. VIOHBI. DIeKTPOINTHI, HEANEKTPOIUTHL. Peakiinu HoHHOrO oOMeHa.
HOHIHBIH OOMEH CocTaBJieHHE PeaKIMii HOHHOTO 00OMEeHa MyTeM COCTABJIEHHUS WX MONHBIX W COKPAICHHBIX HOHHBIX YPaBHEHHIA. 11-12

K1cinoTHO-0CHOBHBIE peakuu. 3a1aHus HAa COCTaBJICHUE HOHHBIX PEAKIIMIMA

JlaGopaTopHble 3aHATHS 2

TaGopaTopHas padorta “THITBI XUMUYECKHX PEaAKIIHA .

HccnenoBanue TUIIOB (IO COCTaBY M KOJIIMYECTBY UCXOIHBIX U 00PA3yIOIINXCS BEIIECTB) U MPU3HAKOB 13-14

XUMUYECKUX peakuuid. [IpoBenenne peaknuii HOHHOrO0 0OMeHa, ONpeaeIeHne Cpelbl BOIHBIX PACTBOPOB. 3alaHUS

Ha COCTAaBJICHWE MOHHBIX PEAKLIUN
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Koutpoabhas CrtpoeHue BelecTBa U XUMUYECKUE PEaAKITIH. 15-16
padora 1
Pazpen 3. CTpoeHue U CBOIICTBA HEOPraHN4YeCKNX BellecTB 16
Tema 3.1. OcHoBHOe coiepKaHue 4 OK 01
Knaccnduxars, TeopeTuueckoe oGyuenue 2 OK 02
HOMEHKJIATypa U —
cTpoeHye [IpenmeT Heoprannueckoi xumuu. Kinaccudukanus Heopranndeckux BemiecTs. [IpocTeie U cl10)KHBIE BELIECTBA.
HEOPraHMYeCKHX (OCHOBHBIE KJIACCHI CIOHBIX BEIIECTB (OKCHIbI, TUPOKCH/IbI, KUCIOTHI, COJIN). B3anMOCBSI3b HEOPTaHUYECKIX
BEIECTB BEIIECTB. ATperaTHble COCTOSIHUS BemecTBa. Kpucrammueckue u aMopdHbIie BenecTBa. TUITBI KPUCTAIUTHUECKUX 17-18

[PEIIETOK (aTOMHAs, MOJIEKYJISIpHAs!, MOHHASI, METAITUNYECKas ). 3aBUCUMOCTD (DU3MUECKUX CBOMCTB BEIIECTBA OT )

THIAa KPUCTAJUIMYECKON PelIeTKU. 3aBUCUMOCTh XMMUYECKON aKTUBHOCTH BEILIECTB OT BU/Ia XUMUYECKOMN CBS3U U

TUTIA KPUCTAUTNYECKOH pereTku. [IpuanHbl MHOrooOpasusi BEIIeCTB.

IpakTHyeckne 3aHATHS 2

HomeHkaTypa HEOpPraHWYEeCKHX BEIIECTB: Ha3BaHWE BEIIECTBA HWCXOAS W3 HMX XHUMHUYECKOW (GOPMYIBI HIN

COCTaBJICHHE XWMHUYECKOH (OpMyIbI MCXOAs W3 Ha3BaHWA BemecTBa 1o MexayHapomHoit (MIOIMAK) wmm

TPUBHAJIBHOM HOMEHKJIATYypE.

Pemienne NpakTHYECKUX 3a1aHUH MO KIaccH(pUKAIMK, HOMEHKIAType M XUMudeckuM dopmynam Heopraaudecknx| 19-20

BEIIECTB Pa3IMYHBIX KJIacCOB (YrapHBIM ras, yriIeKHCIBIH ra3, aMMHak, TaiieHas W3BEeCTh, HETalleHas M3BECTb,

MUTHEBAs COAA U IPYTHX): HA3bIBATh M COCTABIIATH (DOPMYJIIbl XUMHUYECKUX BEIIECTB, ONPEAEISATh NPUHAIIC)KHOCTh

K KJ1accy.

Ncrounnkn xumudeckod wHpOpManuu (cpeacTB MaccoBod mH(popmaiuu, ceth MHTEpHET M npyrue). [lowmck

nH(OpMaIUu 10 Ha3BaHUsM, HICHTU(DUKATOpaM, CTPYKTYPHBIM (popmynam.
Tema 3.2. ®uzuko- | OcHOBHOe coJep:kaHue OK 01
XUMHUYCCKHC TeopeTuyeckoe ofyuenue OK 02
CBOICTBa
HeOpraHMYeCKIX Mertamner. OOmue Gpu3nuecKkrne 1 XUMHYECKHE CBOMCTBAa MeTaiioB. CriocoObl MOMydeHusl. 3HaYeHNEe METAIJIOB U
BeIICCTB HEMETAJNIOB B MPHPOJAC U KU3HEICATSIHLHOCTH YeIOBeKa W opraHu3mMoB. Kopposusi MetaiuioB: Buabl kopposuu,| 21-22

CIIOCOOBI 3aIIUTH METAJUIOB OT KOPPO3HH.

Hemetamiel. O0mue Gpusndeckne 1 XMUMUYECKHE CBOMCTBA HEMETAILIOB. THIIMYHBIC cBOiicTBa HeMeTayioB [V— VII

rpymm. Knaccudukanus u HoMeHKIaTypa coeJMHeHUH HeMeTau1oB. KpyroBopoThl OMOreHHBIX AJIEMEHTOB B 23-24

[pupoe.

X MMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB (OKCHU0B, TUAPOKCHIOB, KUCIIOT, CONEH U

Np.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COEJMHEHUH, BBICILIUX OKCUI0B U 25-26

TUIPOKCHIOB.

16



IIpakTHYecKkHne 3aHATHSA

KJIACCOB, UCMOIb3Ys UX Ha3BaHUS MO CUCTEMAaTUYECKON U TPUBHUAIBLHON HOMEHKJIAType (3TUJIEH, alleTUIIEH,
ruiepyd, GeHon, popManbIeru, YKCyCHas KUCIIO0Ta, IIHUIMH). PacueTsl mpocteiimeil popmynnbl OpraHnyecKoi

2
CocTaBiieHUE ypaBHEHUH XUMHYECKHUX PEAKIM C ydyacTHeM MIPOCTBIX M CIOXKHBIX HEOPTaHUYECKUX BEIIECTB:
METaioB ¥ HEMETAILIOB; OKCH/IOB METAJJIOB, HEMETAIUIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHUYECKHX KuciIoT,| 27-28
OCHOBAaHUH U aM(POTEPHBIX I'MJIPOKCHI0B; HEOPIaHUYECKUX COJIeH, XapaKTepU3YIOLIUX X CBOICTBA.
Pemenne mpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 33/JaHUN Ha CBOICTBA, COCTaB, MOTy4YeHHE U Oe30macHoe
WCIOJIb30BaHNE BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON JESITEILHOCTH Y€JI0BEKa.

Tema 3.3. OcHoBHOe coiepKaHue 2 OK 01
M nenTudukanms UTaGopaTopHbIe 3aHATHS 2 OK 02
HEOPTaHUYECKUX
- JlaGopaTopHas pabota «MneHTuduxanysi HEOPraHMIECKUX BEIIECTBY.

Pemenre sKcriepuMEHTAIBHBIX 327124 110 XUMUYECKUM CBOMCTBAM METAJNIOB M HEMETAJIJIOB, TTO PACIIO3HABAHUIO U
[OJTy4EHHIO COEIMHEHUI METAIOB U HEMETAJLJIOB. 29-30
Nnentudukamms HeOpraHMIECKUX BEIIECTB C UCIIOIb30BaHNEM MX (PU3HKO-XUMHUECKUX CBOMCTB, XapaKTEPHBIX
KaueCTBEHHBIX peakinii. KauecTBeHHBIC peaknnu Ha cynbdar-, KapOOHAT- M XJIOPHI-aHHOHBI, HA KATHOH

aAMMOHHUSI.

KonTpoabHan CBolicTBa HEOPraHMYECKUX BEIIIECTB. 31-32
pad6ora 2
Pazpen 4. CTtpoeHne U CBOIiCTBa OPraHMYecKUX BelllecTB 24
Tema 4.1. OcHoOBHOe coepKaHue OK 01
Knacenduxaums, Teopernueckoe odyyeHHe 2
CTpOCHHE U - —

HOMEHKJIATYpa [losiBneHne U pasBUTHE OPraHUMECKOH XMMHH Kak HAyKH. [Ipenmer oprannyeckoil XuMuu. MecTto U 3HaueHUe
OpraHHYecKHX OPraHUYECKOW XMMHH B CUCTEME €CTECTBEHHBIX HayK.

BEIIECTB XMMUYecKoe CTPOEHHE KaK MOPSAOK COSAMHEHHs aTOMOB B MOJIEKYJIE COTJIaCHO MX BaJeHTHOCTH. OCHOBHBIE
[MOJIOKEHUSI TEOPUU XMMUUYECKOTO CTPOEHHUs OopraHuveckux coeauHennii A.M. byrnepoBa. YrieponHblii ckener
OpPraHUYEeCKOW MOJIEKYJbl. 3aBUCHMOCTb CBOWCTB BEIIECTB OT XMMHYECKOI'O CTPOEHMsI Mojekyis. M3omepus u 33-34
130MEpHI.

[Monstne o QynknuoHanpHoW rpynme. Pagukan. [lpuHiumel kinaccuuKaluy OPraHUYECKHX COCTUHEHUH.
MexayHapoaHas HOMEHKJIATypa M HPUHIUIB HOMEHKIATYpbl OpraHudyeckux coeauHeHuil. Ilonstue o0
a30TCOJEPIKALINX COEAWHEHHIX, OMOJOrMYecKH AaKTHUBHBIX BEIIECTBax (yrieBojaax, Hpax, Oenkax u ap.),
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUAX (MOHOMED, NOJUMED, CTPYKTYPHOE 3BEHO).

I[IpakTH4Yeckue 3aHATHSA 2
HomeHkiaTypa opraHn4eckiX COeIUHEHHUH OTIENbHBIX KJIACCOB (HACHIILIEHHbIE, HEHACBILIEHHbBIE U
AQpPOMAaTHYECKHE YTIEBOAOPO/IBI, CIIUPTHI, (DEHOJIBI, aJIbICTU/Ibl, KETOHBI, KAPOOHOBBIE KHCIOTHI U JIp.)
CocTaBiieHUE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKHX BEUIECTB OTAEIbHBIX 35-36
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MOJICKYJIBI, HCXOJIsI M3 DJIEMEHTHOT0 cocTara (B %).

Tema 4.2. CsoiicTBa
OpPraHUYEeCKUX
COCIMHEHU N

OcHoBHOeE coiep:kaHHe

12

Teopernueckoe o0y4enune

DU3HKO-XUMHUECKHE CBOWCTBA OPraHUYECKUX COEIMHEHUN OT/IEIbHBIX KJIacCOB (OCOOCHHOCTH KJIACCH(PUKALIUU U
HOMEHKJIaTypbl BHYTPH KJlacca; TOMOJIOIMUECKHUH psia 1 obuiast popMyna; nzomepus; pusnueckre CBOUCTBA;
XMMHUYECKHE CBOMCTBA; CIIOCOOBI MTOJIYUEHUS):

— IIpeiesIbHBIE YIIIeBOAOPOIb! (IKaHbl U IIUKJIOATIKaHbl). ['OpeHne MeTaHa Kak OJJUH U3 OCHOBHBIX HCTOUHUKOB
Teruia B MPOMBIIIICHHOCTH U ObITy. CBOWCTBA MPUPOIHBIX YIJIEBOIOPOIOB, HAXOXKAEHUE B IPUPOE U
[IpUMEHEHHE aJIKaHOB;

— Helpe/ebHbIe (AJIKEHBI, aIKUHBI U aJIKaJIMEHBbl) 1 apOMaTHYECKHe YIiIeBoA0poabl. I opeHue aneTuieHa Kak
VCTOYHHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHH JIJIs1 CBAPKH U PE3KH METAJLIOB.

37-38

— KHCJIOPOICOIEpIKaIe COeTNHEHNS (CITUPTHI ¥ IPOCThIE APUPHI, (PEHOIIBI, aNbIETHABI M KETOHBI, KAPOOHOBBIE
KHCJIOTBI M UX MTPOM3BOIHBIC). [IpakTHyeckoe IpUMEHEHHE STHIICHTJIMKONISA, TauiieprHa, ¢perona. [IpuMeHenue
(dbopmanbernaa, aneTaabIeruia, yKCyCHONH KUCIOThl. MbLTa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT. Moromne
CBOICTBA MBLIA;

39-40

— a30TCOo/IepIKaIIie COeTMHEHNUS (AMUHBI 1 aMUHOKHCIIOTHI, OSJIKH ). BEICOKOMOTIEKYIISIpHBIE COSTUHEHMS
(cuHTeTHYeCKHEe M OMOJIOrHYeCK-aKTHBHBIE). MOHOMEp, MOJIMMEp, CTPYKTYpHOE 3BeHO. [TonnMepusanus sTuiena
KaK OCHOBHOE HAIIPaBJIEHHUE €r0 UCIOJIb30BAHMS.

I'eneTnyeckast CBsI3b MEXKY KJIACCAMHM OPraHUYECKUX COCIMHEHHMN.

41-42

HpaKanecmle 3aHATUA

OK 01
OK 02
OK 04

CBOMCTBa OPraHUYECKUX COCMHEHUH OTJENIbHBIX KJIACCOB (TpUBHAIbHAS U MEXIYHAPOIHAsI HOMEHKJIATypa,
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOMyYeHHUS): IPeIeIbHbIC (aJIKaHbl H UKIOATKAHBI), HEMpeAeIbHbIE (JIKEHBI,
QUIKWHBI U aJIKa/IMEHBl) U apOMaTHYECKHE YTIEBOAOPO/IbI, CIUPTHI M (DeHOBI, KapOOHOBBIE KUCIOTHI U 3(UPHI,
QJIbJICTU/Ibl U KETOHBI, aMUHBI 1 aMUHOKHCIIOTBI, BHICOKOMOJIEKYJISIPHBIE

COCIMHEHMs. 3a/laHusl Ha COCTABJICHUE YPABHEHUH XUMUUYECKUX PEAKIMIl C yUaCTHEM OpraHMYECKUX BEIEeCTB Ha
OCHOBaHHUH MX COCTaBa U CTPOCHMSI.

43-44

CocTaBiieHHE cXeM peakluil (B TOM YUCIIE IO MPEATI0KEHHBIM LIEM0YKaM IPEBPAILEHU ), XapaKTePU3YIOILUX
XMMHYECKHE CBOMCTBA OPIraHUYECKUX COETMHEHUI OTAEIbHBIX KIACCOB, CIIOCOOBI UX MOJyUYEHUs U Ha3BaHUE
OPTaHUYECKUX COCTUHEHUH 110 TPUBUAIBHON WIIM MEKIYHAPOJHON CHCTEMAaTUYECKOW HOMEHKIIAaType.
Pemenne npakTUKO-OpUEHTHUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha CBOMCTBA OPraHUYECKUX COETMHEHUI
OT/IEJIbHBIX KJIACCOB

45-46

UlaGopaTopHasi padoTa

UlaGopartopHas pabora “TIpeBparieHusi OpraHM4eCcKuX BEIIECTB ITPH HArpeBaHUU "
[lonyueHue 3TUICHA U U3y4EHHUE €ro CBOMCTB. MoiearpoBaHie MOJIEKYNl U XUMUYECKUX MPEeBpalleHUi Ha
[IprMepe 3TaHa, TUJICHA, alleTUIeHa U Jp.

47-48
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IIpakTHYecKHe 3aHATHSA

Tema 4.3. OcHoBHOE cojiep:kaHne 6 OK 01
nenrudukams Teoperuueckoe o0yuyenune 4 OK 02
OPTAHHMHCCIX brooprannyeckue coenunenus. [lpumenenue u 6uonornyeckas posib yriaeBo1oB. OKHCIEHUE YIieBOI0B —
P 1\ p pOJIb YT A yr it
POLIECTR, HX MCTOYHHMK YHEPTHH KUBBIX OpraHu3MoB. O01acT mpuMeHeHus aMUHOKUCIIOT. [IpeBpaiienus 0enKoB nuiy B
pHAMCHHE 1 opranusme. buonoruueckue pynkuuu 6ei1koB. buonornueckue pyHKIUU XUpoB. Poib opraHndeckoi XMMUU B
[PUMCHEHHIE B [peIIeHrr TPOoOIeM MUIIEBON OE30MaCHOCTH. 49-50
OBITOBOU M
[TPOU3BOACTBEHHOM
esI TeNbHOCTH
enoBeKa PoIib OpraHnyecKoil XMMHUH B PEIICHUN TPOOIEM dSHEPreTHIEeCKO 0€30MacHOCTH, B Pa3BUTUH MEIUIIMHBI,
CO3/IaHNM HOBBIX MaTepUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH (AIbTEPHATUBHBIE HCTOYHUKHY dHEprun). OmacHOCTh
BO3/ICHCTBHSI HA KUBBIC OPTAHU3MbI OPTaHUYECKHUX BEUIECTB OTIEIBHBIX KJIACCOB (YTIE€BOIOPOIbI, CITUPTHI,
(heHOJIBI, XJIOPOPTAHUYECKUE TIPOU3BOIHBIC, AITBJICTU B U . ), CMBICI ITOKA3aTeNs MPEAeTbHO JOMYCTUMOMN 51-52
KOHLIEHTPAIU K.
UlaGopaTopHble 3aHATHS 2
JlaGopaTopHas pabora: “UnenTudukanys OpraHmuecKuX COSTUNHEHNH OTIETHHBIX KJIACCOB”
M nenTuduKanys OpraHnuecKuX COeTMHEHUH OTACTbHBIX KIacCcoB (Ha MpUMepe albAerHI0B, Kpaxmaia, YKCYCHOH
KHCITOTBI, OEITKOB U T.II. ) C HCIIOJIb30BAHUEM X (DU3MKO-XUMHUECKHX CBOMCTB M XapaKTEPHBIX KaUeCTBEHHBIX
peakiuii. Jlenatypanus Oenka nmpu HarpeBaHuu. [[BeTHbIe peakiuy O6ekoB. Bo3HUKHOBEHNE aHATUTHIECKOT O 53-54
CUTHAJIa C TOYKHU 3PEHMSI XUMHUYECKHUX MPOLIECCOB MPU MIPOTEKAaHUH KaueCTBEHHON PEaKIMU, TO3BOJSIONIEH
MICHTU(GUIMPOBATH MTPEUIOKEHHbBIE OPraHNYeCKUE BEIIECTBA.
KounTpoabnas CrpyKTypa U CBOWCTBA OPraHUYECKUX BEILECTB. 55-56
padora 3
Paznea 5. Kunernyeckue u TepMOIMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUA XMMHYECKUX PeaKIuii 4
CKOpOCTh OcHoBHOe cofep:kanme 4 OK 01
XUMHIICCKIX Teoperndeckoe oGyuenue 2 OK 02
[peaxiuii.
X UMIICCKOE CKOpOCTB peakiiy, €€ 3aBUCUMOCTb OT PAa3JIMYHbIX (PAaKTOPOB: MPHPOJIBI PEATUPYIOIINX BEUIECTB, KOHIIEHTPAIHH
PABHOBECHE [PEarupyoIMX BEIIECTB, TEMIIEPATYPHI U IUIOMIAAN PEaKIIMOHHONW oBepXHOCTH. TermoBbie 3((heKThl XUMUYECKUX
[peakiuii. DK30-1 SHAOTEPMUYECKUE, pEaKLIUU
OOpaTuMocTh peakiuii. XMMUYECKOe PAaBHOBECHE M €TI0 CMEIICHHUE MOJT ACHCTBHEM Pa3IMUHBIX (PakTOpoB 57-58
(KOHLIEHTpALMs PeareHTOB WM MPOJYKTOB PEAKIIMH, JaBJIEHUE, TEMIIEPATypa) VISl CO3JaHUS ONTUMAaJIbHBIX
YCIIOBUI MPOTEKAHUS XUMHUUeCKUX mporeccoB. [Ipunnun Jle [aTense.
2
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Pemenne npakTUKO-OPUEHTHUPOBAHHBIX 3a/1aHU Ha aHAIHM3 (AKTOPOB, BIUSIOUINX HA U3MEHEHHE CKOPOCTH
XMMHUYECKOM PeaKkuu, B T.4. C TO3UIIMI SKOJIOTHYECKH 11eTIeCO00pa3HOro MoBeACHUs B OBITY U TPYIOBOMA
eI TENIbHOCTHU B LIETISIX COXPAHEHMS CBOETO 3J0POBbS U OKPYXKAIOILIEH TPUPOAHON Cpebl.

BKOJ'IOFI/I'-ICCKOI\/'I, BHGPFGTHQCCKOﬁ u HHH.[GBOfI 6e3OHaCHOCTI/I, Pa3BUTUN MECOANLUHBI. HpaBI/IJ'Ia IIOMCKa 1 aHaJIn3a

XMMHYECKOM MH(OpMalMK U3 pa3nMyHbIX HICTOYHUKOB (HayyHas M yueOHO-Hay4Has JUTepaTypa, CpeJIcTBa

PelieHre MpakTUKO-OPUEHTUPOBAHHBIX 33aJJaHuii Ha mpuMeHeHue npuniuna Jle-1llarense s HaxoxaeHuUs 59

HaIpaBJICHUSI CMEILIEHUSI PABHOBECHSI XUMUYECKON peakliy U aHalu3 (DaKTOPOB, BIUSAIONINX HA CMEIIEHUE

XUMHUYECKOTO pAaBHOBECHSI.

JlabopatopHas pabora «l3yueHue BIUSHUS Pa3IUYHBIX (AKTOPOB HA CMEIICHHE XUMHUYCCKOTO PaBHOBECHS.

HccnenoBanue BIUMAHNS U3MEHEHUS KOHIIEHTPALMU BEILIECTB, PEAKIIMU CPENIbl U TEMIIEPATYPhI HA CMEILICHUE 60

XUMHNYECKOI'0 paBHOBECHUA. CpaBHeHI/Ie IMMOTYYCHHEBIX PE3YJIbTAaTOB C TCOPECTUUCCKU ITPOTrHO3UPYEMBIMU Ha OCHOBE

npunuuna Jle [larense.
Pazpgeu 6. PacTBOpBI
Tema 6.1. OcHoBHOe cofiep:kanue OK 01
[lonsre o Teopernyeckoe ooydeHue 2 OK 02
[pacTBOpax — OK 07

PacTBOpenue kak GU3NKO-XUMHUYECKUH mporiecc. PactBopsl. CriocoObI MPUTOTOBIIEHUST PACTBOPOB.

PactBopuMocTs. MaccoBas /1051 pacTBOpeHHOT0 BelecTBa. CMBICT TTOKa3aTess MPEIeIbHO I0MyCTUMOM

KOHIIEHTPAIMH U €T0 UCIIOJIb30BaHNUE B OI[CHKE HKOJIOTHYECKON 0e30MacHOCTH.

[IpaBuiIa SKOJIOrMYECKH 11eI1eCO00Pa3HOro MOBEIEHHS B OBITY M TPYAOBOM EATEIFHOCTH B LIEJISIX COXPAHCHHS

CBOETO 3/I0POBBS U OKPYKAIOLIEW MPUPOAHOM CPEABI; ONTACHOCTh BO3JEHCTBHSI HAa KUBBIE OPTaHNU3MBbI

OIPE/ICTICHHBIX BELLECTB.

Perienue NpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUN Ha PACTBOPHI, HCIIOIb3yEeMbIe B OBITOBON 1

[TPOM3BOACTBEHHOM 1€ATEIBHOCTH YEJIOBEKA.
Tema 6.2. OcHoBHOe coep:KkaHmne 2 OK 01
HCCPeHOBaHHe JlaGopaTopHble 3aHATHS 2 OK 02
CBOWCTB PacTBOPOB

UlaGopaTopHas pabota «IIpuroroBieHne pacTBOPOBY.

[IpuroroBieHune pacTBOPOB 3aJaHHOU (MAacCcOBOM, %) KOHLEHTpALUHU (C TPAKTUKO-OPUEHTUPOBAHHBIMU

BOIPOCAMM) U OIIPEJEICHNUE CPEbl BOJAHBIX PACTBOPOB.

Pemenue 3a/1a4 Ha NPUTOTOBJIEHUE PACTBOPOB.

IIpodeccuonabHO-OPUEHTHPOBAHHOE COlepKaAHUeE (CofAepKaHue NPUKJIATHOT0 MOLYJIs1)

Pasznen 7. XuMus B ObITY U POU3BOACTBEHHOM eI TEJIbHOCTH YeJI0BeKa
[Xumust B OBITY U OcHoOBHOE coep:KkaHue OK 01
POM3BOICTBEHHOH [Tegpernueckoe 00yuenue 2 OK 02
NesITETbHOCTU = = = OK 04

Hogeiiine 1ocTHXKEeHUS XUMUYECKONH HAYKH U XMMHUYECKOM TexHonoruu. Ponb xumun B odecrieueHun
yenoBeka OK 07
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MaccoBol MHGpopManuu, cetb UHTepHeT).

IIpakTuyeckue 3aHATUSA

[Touck 1 aHaIM3 KEMCOB O MPUMEHECHUH XMMHYECKUX BEIIECTB M TEXHOJIOTUH ¢ ydeToM Oyaymien
npodeCCHOHANBHOMN EATEIbHOCTH 110 TEMaM: BaXHEHIIINe CTPOUTEIbHbIE MaTepHAIIbl, KOHCTPYKIIMOHHbIE
MaTepHUallbl, KPaCKU, CTEKJIO, KepaMuKa, MaTepUalIbl IJIs SJIEKTPOHUKH, HAHOMATEepHaIIbl, TEKCTUIILHBIE BOJIOKHA,
MCTOYHUKH SHEPTUH, OPraHU4YEeCKHE U MUHEpaIbHbIE YI0OpEHUs, JIEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.
Bamuta: [IpencraBnenne pe3yapTaToB penieHus KeiicoB B popmMe MUHU-IOKIIA1a C TIpe3eHTaIuei

[IpoMe:xyTOUHAs aTTecTalMs N0 JucuMIuvInHe (TuddepeHIMPOBaHHBIN 3a4eT)

71-72

Bcero

72
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3. YCJOBus PEAJIMBALIUN IMPOI'PAMMBbI OBIIIEOBPA30BATEJIBHOM
JUCIHHUIIVIMHBI

3.1. TpeGoBaHMA K MUHMMAJIbHOMY MATEPHAIbHO-TEXHUYECKOMY 00ecrieYyeHHI0
Jns  peanu3aliid MPOrpaMMbl  JUCHUIUIMHBL JTOJDKHBI  OBITH TPEAYCMOTPEHBI  CIIEIYIOIIUE

CHeIHAIbHBIC TOMEIICHHUS: Y4eOHBIH KaOMHET XUMHH W/UITH YIeOHOW XUMUYeCKol JabopaTopuu.

Ob6opynoBanue y4eOHOTO KabWHETa (HArJsAHBIE MOCOOMs): HAOOPBI IIAPOCTEPIKHEBBIX MOJEICH
MOJIEKYJ, MOJETH KPHUCTALITMYECKUX PEHIeTOK, KOJUIEKIMM IPOCTHIX M CIOXKHBIX BEIIECTB W/WIH
KOJUIEKIIMM TIOJIMMEPOB; KOJUIEKLUS TOPHBIX IOPOJ M MUHEpajoB, Tabiuua MenzaeneeBa, ydeOHbIE
¢bmIBMBIL, TMGPOBBIE 00pa30BATEIBHBIE PECYPCHI.

Texauueckue cpencTBa 00ydeHHs: KOMITBIOTEDP C YCTPOKWCTBAMH BOCIIPOU3BEICHUS 3BYKa, IPUHTED,
MYJIbTHMEHA-TIPOEKTOP C IKPAHOM, MYIbTUMEANNHHAS TOCKA, yKa3Ka- MPE3ECHTEP ISl MPE3CHTALINIA.

O6opynoBanue jJabopaTopuu U paboOYUX MECT JIa0OPATOPUHU: MEH3YPKH, MUIMETKU- KaleJIbHUIIBI,
TEPMOMETPBI, MUKPOCKOTI, JIYIIbI, TIPEAMETHBIC U TIOKPOBHBIEC CTEKIIA, TUTAHIIETHI [T KalleIbHBIX PEaKInH,
¢unbTpoBaNbHAs Oymara, IpOMBIBAJIKH, CTEKISHHbIE MPOOUPKHU, PE3UHOBBIE NMPOOKHU, (PoHapHUKH, HAOOD
PEaKTHBOB, CTEKJISIHHBIC TMAJOYKH, IITATHBHI Ul MPOOUPOK; MEPHBIE IMIIMHAPHI, BOPOHKH CTEKIISTHHBIE,
BOPOHKM JenuTenbHble nuiauHapuueckue (50-100 mut), ctynku ¢ mecTtukoM, (aphopoBble YallKu,
MUHIIETHI, QUIBTPHI OyMaXkHBIE, BaTa, MapJiis, YaCOBBIE CTEKIIA, HIIEKTPOIUIUTKH, J1a00PaTOPHBIEC ITATUBEI,
CIIUPTOBBIC TOPEJIKH, CIUYKH, MPHOOP YIS TIOJIyU4eHHs Ta30B (MU MPOoOMpKa ¢ Ta300TBOTHOM TPYOKO),
Jep KaTeNn Uit IpOOUPOK, CKISTHKH JUTS XpaHEHUsI PEaKTUBOB, Pa3aTOYHBIC JIOTKH; XUMHUECKUE CTaKaHBI
(50, 100 u 200 wmu1); mmarenu; NUHIETHI; TUTEJIbHBbIE LIUMIBI; CEKYHIOMEpHI (TaliMephl), MEpHBIE
npooupku (Ha 10-20 mur) u Mepubie koyOb1 (25, 50, 100 u 200 mut), BoasHas OaHs (MM TEpPMOCTAT),
CTEKJISTHHBIE TAaJIOUKH; KOHUYeCKre Koaobl it TutpoBanus (50 u 100 mu1); MHAUKATOPHBIE TIOJIOCKU IS
onpenenenus pH m cranmapTHas MHAMKATOpHAsS IIKaja; YHUBEPCAIBbHBIM MHAMKATOP; MUNETKU Ha 1, 10,
50 M (wm mo3atopsl Ha 1, 5 1 10 M), OFOpETKH U1 TUTPOBAHMS, MeIUIIMHCKKE Tmpuipl Ha 100—150
MJI, JIaDOpaTOpHBIC W/WIM aHAIMTUYECKHE Bechbl, pH-MeTphl, cymmiabHbIA mKad, ¥ Jp. JabopaTOpHOE
00opy0BaHUE.
3.2. UudopmanmonHoe odecnevyeHue peajsu3anui NporpaMmmbl
[TepedyeHn yueOHBIX U3IaHUMA
OcHogHble ucmouHuKY OISl CMYOeHMOo8:
1. O. C, I'abpuensa Xumus. 11 kmacc. ba3zoBeiii ypoBeHb: yueb. s 00mieo0pa3oBar. yuYpeKICHUH, -
M.: Ipoca 2019;
2. 0. C. TI'abpuensn, Xumus. 10 xracc. bazoBbiii ypoBeHb: yueb. s oOmieoOpazoBar. yupexacHuu, -
M.: Ipoca 2019;
OcHOBHbBIE UICTOYHUKH JJISl TIPET01aBaTerIs:
3. O. C. lI'abpuensn, Xumus. 11 xiacc. bazoBbiii ypoBeHb: yue0. s oOmieoOpazoBar. yupexacHuH, -
M.: lIpoca 2019;
4. 0. C. I'abpuensn, Xumus. 10 xiacc. ba3oBblil ypoBeHb: yuel. s 00meoopa3oBaT. yUpexkaeHuH, -
M.: lIpoca 2019;
5. O.C. I'abpuensn, U.I'. Octpoymos, 10.C. TTonomapes, Xumus, 10 knacc. YriyOieHHbINH ypoBeHb: yueO.
Jiia o61meoOpa3oBaTenbHbIX yupexaeHui, -M.: [Ipoda, 2019;
6. O.C. I'abpuensn, U.I'. Octpoymos, 0.C. TTonomapes, Xumus, 11 xnacc. YriyOneHHbIH ypoBeHb: yueO.
Jns o0meoOpa3oBaTesibHBIX yupexaenuit, -M.: [poda, 2019;
7. H.IL. Tpoery6oBa, Iloypounsie pa3zpabotku no xumuu Kk YMK O.C. I'abpuensna, I'.I'. JIsicoBoii, I'.E.
Pynzutuca, ®@.I'. ®enpamana, -M.: «<BAKO», 2009;
8. N.1. HoBommuckuii, H.C. HoBommnckas, Tunbl XumMudeckux 3agad U CocoObl WX perieHus, 8-11
Kjacc. YuebHoe mocobue Juist o6ueoOpa3zoBaTenbHbIX yupexaeHuii, -M.: «OHUKC 21 Bek», «Mup u
O6pazoBanuey, 2005;
Hnmepnem-pecypcwi:
http://school-collection.edu.ru (Enunas kosexiust udpoBbIX 00pa30BaTEIbHBIX PECYPCOB).
http://fcior.edu.ru (PenepanbHbIil HEHTP HHPOPMALMOHHO-00pa3zoBaTenbHbIX pecypcoB (PIINOP)).
http://college.ru/himiya/ (OTKpBITBIH KOJUIEIK: XUMHUSA).
http://www.chemnet.ru (Ilopran ¢pyHaamenTanibHOro XMMuyeckoro oopazosanust Poccun).
http://him.1september.ru (I'azera "Xumus" uzgarenbckoro goma 1-ro ceHTSIOpsL.).
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6. http://experiment.edu.ru (Poccuiickuii 0011e00pa3oBaTeNbHbIN TOPTAN).
7. https://resh.edu.ru/ (Poccuiickast 37I€KTpOHHAs IIKOJA).
3.3. MeTroanyecKue peKOMeHAALMH 10 OPraHU3ANMU U3YYeHHs AU CHUTITHHBI

B nensx peanuzanyu KOMIETEHTHOCTHOTO MOJAXO0Aa NPU MPENoJaBaHUK AUCIUTUIMHBI HCIOIb3YIOTCS
COBpPEMEHHBIE oOpa3oBareibHbIC TEXHOJIOTHH: MPAKTUKO -OPHEHTUPOBAHHBIE TEXHOJIOTHH
(camocTOsITENBHBIE W MPAKTHYECKUE pabOThl), HHPOPMALMOHHBIE TEXHOJOTHH (KOMIBIOTEPHBIE
MIPE3CHTAIMH ), TEXHOJIOTUN PAa3BUBAIOIIEr0 O0Y4YEHHs, TEXHOJIOTUN IpoOiIeMHOTo o0ydeHus (mpoodieMHoe
U3JI0KEHHE, IBPUCTUYECKas Oecena, NCCIeI0BATENbCKH METO), TEXHOJIOTHH IBPUCTHUECKOTO OO0YdIEHUS
(BBITIOJTHEHWE TBOPUYECKUX IPOCKTOB, «MO3rOBasi aTakay, WIrPOBbIE METOAMKH), TEXHOJIOTHUS
CUTYallMOHHOTO 0Oy4yeHus (kerc-meron). B couetannu ¢ BHeayIuTOpHOW paboTOH, 1i1si GOPMUPOBAHUS U
pa3BUTHS OOMMX W TPOPECCHOHATBHBIX KOMIETEHIMHA OOy4Yaromuxcs MPUMEHSIOTCS aKTHBHBIE H
MHTEpPaKTHUBHBIE (DOPMBI IPOBEICHUS 3aHATHH (TPYyNIIOBasi KOHCYJIbTAIHS, pa300p KOHKPETHBIX CUTYaIIHiA,
JIETIOBBIE M POJIEBBIE UTPHI, TPYIIIOBAS JUCKYCCHS).

Jnsi  TpoBeNeHMS TEKYIIero KOHTPOJS 3HAaHWUM MPOBOJATCS YCTHBIE (MHIWBHIYAIbHBIA U
(GpoHTaNbHBI) W NHCbMEHHBIE ONPOCHl (TECTUPOBAHHE, KOHTPOJIbHAs paboTa, OOKIalbl), a TaKxKe
MIPOCMOTP U OIEHKA OTYETHBIX PA0OT MO MPAKTUIECKUM 3aHSATHSIM.

WToroBslil KOHTPOJIb 3HAHUM MTPOBOJUTCS 110 3aBEPIICHUIO Kypca AUCIUILIMHEI B (hOopMe IK3aMeHa.

4KOHTPOJIb U OLEHKA PE3VJBLTATOB OCBOEHHSI OBLIEOBPA3OBATEJBHOI
JUCHUTJINHBI

KonTponb u oleHka pe3ynbTaToB OOy4YEHHUsS OCYILECTBISETCS MpernojaBareseM B Ipoliecce
IMPOBCACHUA MNPAKTHYCCKHUX 3aHITHA U Ha60paTOpHBIX pa60T, TECTUPOBAHHA, a TAKKC BBIIIOJHCHUA
OOyJarOIMMUC HWHANBUAYATHHBIX 3a/JaHWM, TIPOEKTOB, HcclaeAoBaHUN. PesynmbTaThl 0oO0yueHUs
OTpEeNAoT, 4TO OOyd4aroliuecs: IOJDKHBI 3HATh, MOHMMATh W JEMOHCTPUPOBATh IO 3aBEPLICHUU
W3YYEHHUS TUCIUILINHBIL.

Hnsa  dopmupoBaHus, KOHTPOJSI W OLEHKU pPE3yIbTaTOB OCBOCHMSI YYEOHOW JUCHMILIMHBI
UCIIOJIb3YETCSI CUCTEMa OICHOYHBIX MEPONPHUATHH, NpeacTaBisiomas co0oil KOMIUIEKC YueOHBIX
MEpOTIPHUSTHH, COTJIACOBAHHBIX C pe3ylbTaTaMu 00ydeHus: U chopmynupoBaHHbix ¢ yaetom ®I'OC COO
(mpenMetHbie pe3ynabTathl o auctuiuinae) 1 I'OC CIIO.

Tunsl oleHOYHBIX

Ne | OK/TIK Moayan / Paznen / Tema Pe3yabTat 00yuyenus N
MeponpusTHi
[ OCHOBHOE cojlep KaHue
1 Paznen 1. OcHoBbI D opMyJHPOBATH 6A30BbIE
CTPOEHMs BelecTBa NOHSATHS U 3aKOHbI XMMHH
11 | OK 01 Crpoenne aToMOB CocTaBnsiTh XUMHUYECKHE 1. Tecr «CTpoenne aTOMOB

XUMHUYCCKHX JJICMCHTOB U
nopupoaa XUMHYSCKOU CBA3U

(bopMyIBl COeTMHEHUH B
COOTBETCTBHHU CO CTEIEHBIO
OKHCIIEHUS] XUMUYECKHX
3JIEMEHTOB, UCXOS U3
BaJICHTHOCTH U
3JEKTPOOTPULIATENBHOCTH

XHUMHUYECKHX 3JIEMEHTOB U
MPHUPOAA XUMHUIECKOHN CBS3M».

2. 3a7aun Ha COCTABIICHUE
XUMHIYECKHX POpMYIT
JIBYXaTOMHBIX COECIMHEHUH
(oxcumoB, CynbhUI0B, THAPUIOB
1 T.IL.).

3. 3aaHns Ha UCIIOJIB30BaHUE
XMUMHUYECKON CUMBOJIMKH U
Ha3BaHUM COEIUHEHUH 10
HOMEHKJIATYpPE MEXIYHAPOIHOTO
COK03a TEOPETHUUECKON 1
MPUKIATHON XUMUHU U
TPUBHATIHHBIX HA3BAHUH IS
COCTaBJICHUS XUMHUYCCKHX
(hopMyIT TBYXaTOMHBIX
COCIMHEHUH (OKCHIIOB,
Cynb(UI0B, THAPUIOB U T.IL.) U
JIPYTUX HEOPTaHIMYECKUX
COCIMHEHUI OTIEIbHEIX KIACCOB
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OK/IIK

Monyas / Paznen / Tema

PesyabTaTt 00y4yenust

THune!l oeHOYHBIX
MepPOonpHUATHI

1.2

OK 01
OK 02

ITepuoauueckuii 3aK0H U
tabauua /.M. MenneneeBa

XapakTepu3oBaTh
XUMUYECKHE JICMEHTHI B
COOTBETCTBHUH C MIX
TOJIOKEHUEM B
NEPUOANYECKON CUCTEME
XHUMHYECKUX diieMeHToB J[. M.
MenneneeBa

1. Tect «MeTamnuueckue /
HEMETaJJTMYECKHE CBOWCTBA,
3EKTPOOTPUILIATENBHOCTD U
CPOZCTBO K DJIEKTPOHY
XUMHYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX IJIEKTPOHHBIM
CTPOEHHUEM U MOJIOKEHUEM B
MEPUOINUECKON cHcTeMe
XUMHYECKHX 3eMmeHnToB J[. 1.
MenneneeBay.

2. IlpakTryeckue 3aaHust Ha
YCTaHOBJICHUE CBSI3U MEXKIY
CTPOEHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U MEPUOTUIECKUM
W3MEHEHHUEM CBOWCTB
XUMHUYECKUX DJIEMEHTOB U UX
COCIMHEHUH B COOTBETCTBUH C
nonoxenueM Ilepuoandeckoit
cucTeMe.

3. IIpaKTHKO-OpUEHTHPOBAaHHbBIE
TeOpeTHUYECKHe 3aJaHNs Ha
XapaKTepU3AIMIO XUMUIECKUX
3JIEMEHTOB: «MeTalmnyeckue /
HeMeTaJlJInYeCKre CBOMCTBA,
3IEKTPOOTPUIIATEIHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX AJIEKTPOHHBIM
CTPOCHHEM H MOJOKEHUEM B
NEPUOANYECKON CUCTEME
XUMHUYECKHUX 3y1eMeHToB /.M.
MenneneeBa»

Paznea 2. Xumuueckue
peakuunu

XapaKTepnsoBaTb THIIBI
XMMHUYIECCKHUX peammﬁ

Koutposannas padora
«CTpoeHue BelecTBa H
XMMHYECKHE PeaKiuu»

2.1

OK 01
OK 04

THBI XUMHAYECKUX PEAKIIAI

CocTaBnsiTh peakiuu
COEIMHEHMSI, PA3TIOKEHUS,
o0MeHa, 3aMeIeHu,
OKHCJIUTEIbHO-
BOCCTaHOBHUTEJIbHBIE PEAKIINN

1. 3amaum Ha cocTaBIICHUE
YpaBHEHUI peaKIuii:

— COeIMHEHHS], 3aMeIIECHHNS,
pasnoxeHus, oOMeHa;

— OKHUCJIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIIHH C
HCIIOJIb30BaHUEM METOA
ANIEKTPOHHOTr O OaraHca.

2. 3amaun Ha pacyeT MacChl
BEIECTBA WA 00BEMA

Ta30B 10 U3BECTHOMY KOIHUIECTBY
BEIIIECTBa, MACCE WIH 00BEMY
OITHOT'O U3 YIaCTBYIOIINX B
pEeakLuy BEMIECTB; pacuEThl
Macchl (00BEMa, KOTUIeCTBa
BEIIIECTBA) MIPOIYKTOB PEAKIIUH,
€CJIM OJIHO M3 BEIIECTB UMEET
MIPUMECH;

2.2

DIEKTPOIMTHYECKAS
NACCOLMALIUSA U MOHHBIN
oOmeH

CocTaBisiTh ypaBHEHUS
XUMHYECKUX pPEeaKkIun
MOHHOr0 OOMEHa C y4acTHEeM
HEOPraHWYeCKHX BEIIECTB

1. 3amauns Ha cocTaBIEHNE
MOJIEKYJISIPHBIX ¥ MOHHBIX
peaKImii C yaacTHeM KHUCIIOT,
OCHOBaHUH U COJICH,
YCTaHOBJICHHE N3MEHEHUS
KHUCIIOTHOCTH CpPEIbI

2. JIaboparopHras pabota "Twursl
XUMHIYECKHUX PeaKIwii”.
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OK/IIK

Monyas / Pazgen / Tema

PesyabTaTt 00y4yenust

THNLI OlIeHOYHBIX
MepOonpHUATHI

Pa3nea 3. Ctpoenue u
CBOICTBA HEOPIaHUYECKUX
BellleCTB

HccaenoBars cTpoeHne
CBOIICTBA HEOPIaHMYECKUX
BelllecTB

KonTpoJubHas padora
«CpoiicTBa
HEOPraHMYeCKMX BellecTB)»

3.1

OK 01
IK..

Knaccudukarmus,
HOMEHKJIaTypa U CTpOeHHE
HCOPraHN4Y€CKUX BCIICCTB

Knaccudunuposatsh
HEOpPraHWYeCKHe BEIECTBA B
COOTBETCTBHH C UX
CTpOEHHEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEILIECTB MCXOJIS M3 UX
XUMHYECKON (POPMYITBI HITH
COCTaBJIEHHE XUMHYECKOI
(hopMyITBI MICXO/1S 3 Ha3BaHUA
BEILIECTBA 110 MEKAYHAPOIHOM
WIH TPUBUATEHON
HOMEHKJIATYPEe».

2. 3ajauu Ha pacyeT MacCoBOM
JIon (Macchl) XUMHYECKOTO
aJIeMEHTa (COeIMHEHNs) B
MOJIEKYIe (CMECH).

3. IlpakTryeckue 3aaHus MO
KJaccu(uKanym, HOMEHKIAaType 1
XUMHYECKAM (HOpMYyITaM
HECOPraHUYCCKHUX BEUICCTB
Pa3NUYHBIX KIIACCOB.

4. ITpakTHyeckue 3aJaHus Ha
onpeeeHne XUMUYeCKOn
AKTHUBHOCTH BCIIICCTB B
3aBHUCUMOCTHU BHa XUMHUYECKON
CBS3U M TUIA KPUCTAIUIMYECKOM
pEIIETKH.

3.2

OK 01
OK 02
IK..

DU3UKO-XUMHAYECKUE
CBOMCTBA HEOPTaHNUYECKUX
BEIIECTB

YcTaHaBIMBaTh 3aBUCUMOCTh
(U3UKO-XUMHUIECKIX
CBOWCTB HEOPTaHUYECKUX
BELIECTB OT CTPOEHUS aTOMOB
Y MOJIEKYJI, & TAaKXKe TUIa
KPHUCTAJUTHYECKON PEIIeTKH

1. Tect «OcobennocTn
XUMHYECKUX CBOMCTB
OKCHJIOB, KHCJIOT, OCHOBaHH,
aM(OTEPHBIX TUAPOKCHIOB U
COJICH.

2. 3amaHus Ha cOCTaBJICHHUE
YpaBHEHUN XUMUYECKUX
peaKui ¢ y4aCTHEM
MPOCTHIX U CIOKHBIX
HEOPraHWYECKUX BEIIECTB:
OKCHJOB METAIIOB,
HEMETAJUTOB ¥ aM(OTEPHBIX
3JIEMEHTOB; HEOPTAHNMYECKHIX
KHCJIOT, OCHOBAHUH U
aM(pOTEePHBIX TUIAPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPHU3YIOMINX UX
CBOMCTBA U CIIOCOOBI
MOJTY4CHHUSI.

3. [IpakTuKo-OpUEeHTHPOBAH-
HbIE TEOPETHUCCKHE 3aaHuUs
Ha CBOICTBA U TOJTy4YCHHE
HEOPTraHWYECKUX BEIICCTR.

3.3

OK 01
OK 02
OK 04

WNnentudukarms
HEOPTaHUYECKUX BEIICCTB

HCCJ’ICI{OB&TL Ka4C€CTBCHHBIC
PC€aKiuu HEOPTaHNYCCKUX
BCIICCTB

1. ITpaktuko-
OpPUEHTHPOBAHHBIE 33/1aHUS
M0 COCTaBJICHUIO
XUMHUYECKUX PEaKuil C
y4aCTHEM HEOPTraHUYECKUX
BELIECTB, UCMOIb3YEMbIX IS
WX UJCHTH(QHUKAIIH.
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OK/IIK

Monyas / Pazgen / Tema

PesyabTaTt 00y4yenust

THNLI OlIeHOYHBIX
MepPOonpHUATHI

2.JlabopartopHas pabora:
“Unentuduxanus
HEOPraHWYECKUX BEIIECTB .

Pa3nen 4. Ctpoenue u
CBOIICTBA OPraHU4YeCKUuX
BellleCcTB

HccaenoBars cTpoeHHne H
CBOIICTBA OPraHU4YeCKUX
BelllecTB

KonTpoJubHas padora
«CTpoeHne U CBOMCTBA
OPraHMYecKHX BellecTB»

4.1

OK 01
IK..

Knaccugukanus, ctpoenue u
HOMEHKJIaTypa OPraHUYEeCKUX
BEIIECTB

Knaccudpunuposatsb
OpraHWYecKHe BEIecTBa B
COOTBETCTBHU C UX
CTpPOEHHEM

1. 3amaHus Ha cOCTaBICHUE
Ha3BaHUM OPraHUYECKUX
COEIUHEHMII 110 TPUBUAIBHON
WM MEXITYHApOIHOU
CUCTEMATUYECKON
HOMEHKJIATYpeE.

2. 3aiaHus Ha COCTABIICHUE
MOJTHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyn
OpPraHMYECKHX BEILECTB
OTJEJIBHBIX KIIACCOB.

3. 3amaun Ha onpesieeHne
npocreiimeii popmyIsl
OpraHN4eCKOU MOJIEKYIIBL,
UCXOJs U3 3JIEMEHTHOI O
cocraga (B %).

4.2

OK 01
OK 02
OK 04
IK

CBolicTBa OpraHM4ECKUX
COEJMHEHUH

YcranaBnvBaTh 3aBUCHMOCTD
(U3UKO-XUMHUYIECKIX
CBOWCTB OPraHUYECKUX
BELIECTB OT CTPOEHUS
MOJIEKYJT

1. 3aganus Ha cocTaBleHUE
YPaBHEHUI XUMHUYECKUX
peaKkui ¢ y9aCTHEM
OpPraHUYECKUX BELIECTB HA
OCHOBAHUH MX COCTaBa
CTPOCHHSI.

2. 3aiaHus Ha COCTABIICHUE
YPaBHEHUH XUMHUYECKUX
peaKnui, WILTIOCTPUPYIOIIHX
XUMHUYECKHE CBOMCTBA C
Y4€TOM MEXaHH3MOB
IPOTEKaHMs TaHHBIX peaKIni
U TEHETUYECKON CBSI3U
OpPraHUYECKUX BELECTB
pa3HBIX KJIACCOB.

3. PacueTrHsble 3a1aun 1o
YPaBHEHUSIM peakLuii ¢
Y4aCTUEM OPraHUYECKHUX
BELIECTB.

4. JTabopaTtopHas pabora
“IIpeBpatienus
OpPraHUYECKUX BELIECTB MPU
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
IK..

Nnentudukarms
OPTaHWYECKUX BEUIECTB, X
3HAYCHHUE U TPUMCHCHHUE B
OLITOBOI U
MPOU3BOJCTBCHHOM
ESITENLHOCTH YEJI0BEKA.

HCCJ’I@I{OB&TL Ka4CCTBCHHBIC
PCaKuu OPTraHNYCCKUX
CO€,I[I/IH€HI/II>'I OTACIbHBIX
KI1aCCOB

1.IIpaktuko-
OPUCHTHPOBAHHBIC 3a/IaHUS
10 COCTaBJIEHUIO
XUMHUYECKUX PEaAKIINH C
y4aCTHEM OpPTaHMYECKHUX
BEIIECTB, B T.U.
WCITOJIB3YEMBIX JIJIST UX
naeHTU(UKAIIY B OBITY U
MTPOMBITIICHHOCTH.
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Ne | OK/TIK | Moayas / Paznen / Tema PesyabTaTt 00y4yenust Tunbl OeHOYHBIX
MepOnpHUATHH
2.JlabopartopHas pabora:
“Unentuduxanus
OpPTaHUYECKUX  COCIUHEHUH
OTJEJIBHBIX KIIACCOB’ .

Pazgen S. Kuneruyeckue u
XapakTepu30BaTh BJIMsSIHHE
5 TEPMOMHAMITICCIHIE Pa3JIN4YHbIX (PAKTOPOB HA
3aKOHOMEPHOCTH
NPOTEKAHUSI XMMHYECKUX PABHOBECHE H CROPOCTL
. XMMHYECKHX peakuuii
peakuuii

5 OK 01 CKOpOCTh XUMUYECKUX XapakTepu30BaTh BIMSHHE ITpakTHKO-OpUEHTUPOBAHHBIE

OK 02 | peakuuii. XumMuueckoe KOHIIEHTpaluu TEOPETUYECKUE 3aaHNs Ha

IK.. paBHOBecHE pearupyromux BemecTB U aHanu3 GaKTopoB,

TeMIepaTypbl Ha CKOPOCTh BIUSIIONINX HA M3MEHEHHE
XUMUYECKUX PEAKIU CKOPOCTH XUMHUYECKOMN
XapakTepu30BaTh BIMSIHHE peaxuuu. [IpakTuko-
M3MEHEHUS KOHIICHTPAINH OPUEHTHPOBAHHBIE 3a/IaHUS
BEIIECTB, PEAKIINH CPEIbI U Ha TIPUMEHEHHUE TPUHITATIA
TEMIIEpaTyphl HA CMELIECHUE Jle-lllaTense mms
XUMHYECKOTO PAaBHOBECHS HAXOXKICHUS HAPaBICHUS
CMEIIEHHUsI PABHOBECHS
XAMHUYECKON pEakIuy U
aHanu3 GaKTopoB,
BITUSIIONINX HA CMEIICHHE
XUMHYECKOT O PABHOBECHSI.
HcciaenoBath HCTHHHbIE
6 Pazgen 6. PacTBopbl PACTBOPBHI C 3aJaHHBIMH
XapaKTePUCTHKAMHU

6.1 | OKO01 [TonsiTe o pacTBOpax Paznuuate nctuHHbIe 1. 3agaun HA IPUTOTOBIIEHKE

OK 02 pacTBOpbI PacTBOPOB.

IIK ... 2. IIpakTHko-
OpPUEHTHPOBAHHbBIE
pacueTHbIE 3a7jaHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3YeMbIe B OBITOBOM 1
MPOU3BOICTBEHHON
JIESITEJIbHOCTU YEJIOBEKa.

6.2 | OK 01 UccnenoBanue cBOWCTB UccnenoBarh pusmko- Jlabopatopnas pabora

OK 04 | pactBopoB XUMHUYECKHE CBOMCTRA “IIpuroroBneHune pacTBOPOB”

IIK ... UCTHUHHBIX pacTBOPOB

11 IIpodeccnonaILHO-OPUEHTHPOBAHHOE COJIEP KAHUE (CO/IepKAHUE MPUKJIATHOTO MOTYJINA)
OueHuBaTh NOCJIEACTBUS
Paznen 7. OBLITOBOM U 3amuTa Keiica (¢ y4eTom
7 Xumus B ObITY U NPON3BOACTBCHHOM Oyaymei
NPOM3BOACTBCHHOH JesITeJIbHOCTH YeJIOBeKa ¢ Npo(peccHoOHATbHOMI
AeATeIbHOCTH YeJI0BeKa MO3MIMIA IKOJIOTrHYEeCKOMH AeATeIbHOCTH)

0€30IaCHOCTH

OK 01
OK 02
OK 04
OK 07
IIK ...

XuMmus B ObITY U
MIPOU3BOJICTBEHHOM
JeATEIIbHOCTH YelIOBEeKa

O11eHHUBATH ITOCIIEACTBHS
OLITOBOH U
MPOU3BOICTBEHHON
NESITEIILHOCTH YEIOBEKA C
MO3HUIINH PKOJIOTHYECKON
0e30macHOCTH

Keiic (¢ yuerom Oyaymiei
npodeccuoHaIbHON
JIeSITeNIbHOCTH )
Bo3MmoxkHBIE TEMBI KEMCOB:
1. [Torennenue kmumarta u
BBICBOOOKICHHE Ira30BbIX
TUAPATOB CO JTHA OKEaHa.

2. bBynymue matepuansl s
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OK/TIK | Monyas / Pazgen / Tema PesyabTaTt 00y4yenust Tunbl OeHOYHBIX
MepOnpHUATHH

aBua-, MallMHO- U
MPUOOPOCTPOCHMUS.

3. HoBwie MaTepuansl ajs
COJIHEUHBIX Oarapeil.

4. JlekapctBa Ha OCHOBE
pacTUTEIHHBIX NMPENapaTOB.
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