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1. OBIIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT PAMMABI
OBIIIEOBPA30BATEJIBHOM JUCHUILIAHBI «XUMUS»

1.1. MecTo nucuMIUIMHBI B CTPYKTYpe OCHOBHOH NpodeccHoHAJIbHOI 00pa3oBaTeIbHOM
NPOrpaMMmblI

OOmeo0Opa3zoBarenbHas JAUCHUILUIMHA «XUMHs» H3y4aeTcss Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM LUKJIE Y4eOHOTO IIaHa OCHOBHOW MPO(EecCHOHANBbHON 00pa3oBaTeNbHOM
nporpamMmel rpymmbl crienuanbHocTed: 21.02.19 «3emneycrpoiitcBo», 21.02.09 «unporeonorus u
HHXXCHEpHAA T'COJIOTU»

1.2. Heau U miianHupyemMblie pe3yabTaThbl 0CBOCHUS IUCIUTIIUHbI

1.2.1. lleau 1 3a7a4u AU CHUILIMHBI

DopMHUpPOBAaHUE Yy CTYIEHTOB IPEACTABICHUS O XMMMYECKOW COCTaBIAIOIIEH €CTECTBEHHO-
HAayYyHOW KapTUHBI MHUpa KaK OCHOBBI IPHUHSTHUS PEIICHUN B YXU3HEHHBIX U IPOU3BOJCTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOI'O [TOBE/ICHUS B IPUPOJHOM Cpee.

3agayu AMCHMILIMHBI:

1) cdhopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKAaHUS XMMUYECKUX IPOLIECCOB U
SBJICHUH B OKpyXarollled cpene, LEIOCTHON HayyHOW KapTUHBl MHpa, B3aMMOCBI3U W
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATh (OPMYJbI HEOPraHWYECKMX M OpPraHMYECKHX BEILECTB,
YpaBHEHHSI XUMUYECKUX PEAKINH, OOBSCHITH HX CMBICI, HHTEPIPETUPOBATH PE3YIbTATHI XUMUYECKUX
AKCIIEPUMEHTOB,

3) cdopmMHupoBaTh HABBHIKM MPOBEACHUS MPOCTEHIINX XUMHUYECKUX OSKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHMA C COOJIOZACHNEM MpaBUi 0€30IacHOTO OOpAaIIeHUs C BEUIECTBAMHU U Ja0OpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHMs HCIOJb30BaTh HMH(POPMALMIO XMMUYECKOIO XapakTepa M3 Pa3IMYHbIX
HCTOYHUKOB;

5) chopmupoBaTh yMEHUS MPOTHO3UPOBATH MOCIEACTBUS CBOEH JIEATENBHOCTH U XUMUYECKUX
HPUPOHBIX, OBITOBBIX U MPOM3BOJICTBEHHBIX MPOLIECCOB;

6) cpopmMupoBaTh NOHUMaHUE 3HAYMMOCTH JTOCTHKEHUI XUMUYECKON HAYKH U TEXHOJIOTUH 115t
Pa3BUTHSI COLIMAJIBHOM U MTPOU3BOJICTBEHHOU cdep.



1.2.2. Ilnannpyemble pe3yJbTaThl 0CBOCHHUsI 00111e00pa3oBaTebHON JUCHUILIHHBI B c00TBeTcTBUH ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO

aKTyaJIM3upoBaTh MpPOOJEMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBIMBATh CYIICCTBCHHBIN TNPU3HAK WIIH
OCHOBAaHUsA OJIA CpaBHeHI/Ifi, KJ'IaCCI/I(l)I/IKaHI/II/I nu
0000IIECHMS;

- ompeAensaTh M[eIH JCSITEIbHOCTH,
napaMeTpbl U KPUTEPUU MX JIOCTUKCHHUS,
- BBIIABJIATH 3aKOHOMepHOCTH nu HpOTHBOpeqHﬂ B
paccMaTpUBaEMbIX SIBJICHHSIX;

3aaaBaTb

Koa u IlnanupyeMble pe3yJbTaThbl 0CBOCHHUS JHCHMILIHHbI
HAMMEHOBAHH
e

dopMupyemMbIX O6ume? JMCcuunIMHAPHbIE?

KOMIIETEHIIM

OK 01. B uacTu TPYA0BOro BOCIUTAHUSA: - BIAafETh CUCTEMOM XUMHUYECKUX 3HAHWH, KOTOpas  BKJIKOYAET:

Bri6upars - TOTOBHOCTH K TPYAY, OCO3HAHHE LEHHOCTH | OCHOBOIOJArAIOIIME MOHATHSA (XMMHYECKUH O3JIEMEHT, aTOM, DJIEKTPOHHAS

CIIOCOOBI MacTepCTBa, TPYAOIIO0UE; 00004Ka aToMa, S-, P-, d-2JIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIIEKYJIA,

pelleHus 3a1a4 | - TOTOBHOCTh K  aKTHBHOM  JICATENBHOCTH | BAJEHTHOCTD, JIEKTPOOTPULATEILHOCTD, CTENEHL OKHUCIEHHUS, XUMHUYECKas

npoeCCHOHaN | TEXHOIOTUYECKON U COLMAIbHOM HAIPABICHHOCTH, | CBA3b, MOJIb, MOJSPHAs Macca, MOJSPHBIA OOBEM, YINIEPOAHBIM CKEJET,

BHOM CIIOCOOHOCTh ~ MHMIIMMPOBaTh, IUIAHMPOBaTh M | QyHKIMOHAIbHAS IPYIIA, PaaMKall, H30MEPHUs, U30MEPHI, FOMOJIOIHYECKUI

JEATENBLHOCTH | CAMOCTOSTEIBHO BBIIOJIHATE TAKYIO IEATENLHOCTD; | P, TOMOJIOTH, YIIIEBOAOPOIbI, KHCIOPO- U a30TCOAEPIKAIIUE COETUHEHUS,

IPUMEHUTENBH | - UHTEPEC K Pa3IMYHBIM chepam | OHONIOTUYECKM aKTUBHBIE BEIIECTBA (YIJIEBOIBI, JKMPBI, OCIKH), MOHOMED,

0 K Pa3IM4HBIM | IPO(ECCHOHANLHON JeATENLHOCTH, HOIMMED, CTPYKTYPHOE  3BEHO, BBLICOKOMOJIEKYJISAPHBIE  COEIMHEHUS,

KOHTEKCTaM OBjajeHHe  YHMBEPCAJbHLIMH  y4eOHBIMH | KDUCTAUIMYECKAs PEIIETKA, TUIBl XUMHYECKUX PEaKiuii (OKMCIUTEIbHO-
N03HABATEJILHBIMH JeiCTBUAMM: BOCCTAHOBHUTEIBHBIE, dK30-U DHIOTEPMUYECKUE, PEAKIIMU HOHHOTO 0OMEHA),
2) 6a30BbIe JIOTHYECKHE e CTBHS: PacTBOP, JEKTPOJIUTHI, HEDJEKTPOJIUTEI, SJIEKTPOIUTHYECKAS AUCCOLMALINS,
- CaMOCTOSITENBHO (GopMyIHpoBaTH U | OKHMCIIUTENb, BOCCTAHOBUTEND, CKOPOCTh XUMHUYECKOH PEAKIINH, XHMHIECKOE

paBHOBeCHE), TEOPHUM M 3aKOHBl (TEOpPUS XUMHUYECKOTO CTPOEHUS
oprannueckux BemiectB A.M. bByrtnepoBa, Teopus 3IEKTPOIUTHYECKOMN
aucconuanuy, nepuoaudeckuil 3akon [[.J. Menzneneesa, 3aKk0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3BIK XHUMHH, (PAKTOJIOTUUYECKUE
CBEJIEHUS O CBOMCTBAaX, COCTaBe, MOJYUYCHUH U OE30MIaCHOM HCIIOJIb30BAaHUH
BAKHEHIINX HEOPraHMYEeCKUX U OpPraHWYecKUX BEIIeCTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

- yYMeThb BBISBJIATH XapaKTepHblE NPHU3HAKW M B3aMMOCBSA3b H3YUEHHBIX
MOHATUM, TPUMEHSTh COOTBETCTBYIOIIME ITOHATHUS IIPU OMUCAHUN CTPOEHUS U
CBOMCTB HEOPraHMYECKHX W OPraHMYECKUX BEIIECTB M HMX IpEeBpalleHUuil;

1

dopme,

YKas3eEBAKTCA JIMUHOCTHEE M MeTalnpeiMeTHhe pesynbTaTel m3 ®I'OC COO
bopMupyeMele 0OmeobpasoBaTeNIbHOY OUCLUUIIIIMHON

(B nocynenmHelr pemakuuy oT 12.08.2022) B OoTIVIAT'OJILHOM

2 IvcumnnIMHapHele (NPpeIMeTHBEe) pe3yJbTaTh YKAa3bBBalTCHA B COOTBETCTBUM C METOAMKOM NPEenolaBaHMSa OMUCLMUIIIIMHEL




- BHOCUTh KOPPEKTHUBBI B EATEIHLHOCTD, OIIECHUBATh
COOTBETCTBUE pE3yJbTATOB IEJISIM, OLIEHUBAaTh
PHUCKH TOCIEACTBUMN JACATEIHHOCTH,

- pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUT
YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIE HCCIeN0BATENbCKUE e CTBUS:

- BJIaJICTh HaBBIKAMH y4e€OHO-UCCIIEI0BATEIbCKON 1
MIPOCKTHOM J1€ATEeIbHOCTH, HABBIKAMU pa3perieHus
npo0Jem;

- BBIIBJISATH MNPUYMHHO-CICACTBEHHBIE CBSI3HM U
aKTyallu3UpOBaTh 3a7auy, BBIIBUTATh TUIIOTE3Y €€
perieHus, HaxOJIUTh apryMEHTBI JUISt
JI0Ka3aTeNbCTBA CBOMX YTBEPXACHUN, 3a7aBaTh
rapameTpbl U KpUTEPUU PEILICHNUS,

- aHAJIM3HUPOBATh MOJIYUEHHBIE B XOJIe PEIICHHUS
3a/1auyd  Pe3yNbTaThl, KPUTHUUYECKH OIICHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh HW3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIIbHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH,

- yYMeTb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00JIaCTeH;

- BBIIBUTaTh  HOBBIE  HJEH,
OpUTHHAJILHBIC TIOJIXO0/IbI U PEIICHUS;
- CIIOCOOHOCTD UX MCIIOJIb30BAHMS B
IT0O3HABATEJIILHONW U COLMAIBHON IPAKTUKE

npeajiaratb

BBISBIIATH ~ B3aMMOCBSI3b ~ XMMUYECKMX 3HAHMM C  MOHATUAMH U
NpCACTABJICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX MTPCAMCETOB,

- yYMETh HCIOJb30BATh HANMEHOBAHUS XMMHYECKHUX  COCIMHEHUU
MEXKIYHAPOAHOTO COK3a TEOPETUYECKOM W MPUKIAJHOM XHUMHU U

TPUBHAJIbHbIE HA3BAHUS BaXXHEHUIIMX BEILECTB (3TUJIEH, alleTHIIEH, IIMLEPHH,
¢beHon, Qopmambaerun, yKCycHas KUCIOTa, TJIMLUH, YrapHbId Tas,
YIJIEKUCIIBIA a3, aMMHaK, ralleHas U3BECTb, HETalleHas U3BECThb, IUThEBAs
colla ¥ JPYTuX), COCTaBIATH (HOPMYJIbl HEOPraHWYECKHX M OPraHUYECKUX
BEIIECTB, YPAaBHEHUS XUMHUECKUX pPEaKUUH, OOBACHATH HX CMBICIH;
MIOATBEPK/1aTh XapaKTepHbIE XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMHU DKCIEPUMEHTAMHU U 3alUCSMU YPABHEHUN XMMHUYECKHUX
peaKuHnii;

- YMETb YCTAaHAaBIMBAaTh IPHUHAIJICKHOCTb M3YUYEHHBIX HEOPraHUYECKHUX H
OpPraHMYECKUX BEILECTB K ONPEJEICHHBIM KJaccaM U IpyIIaM COEIMHEHUH,
XapaKTepu30BaTh HMX COCTaB U BAKHEHIIME CBOMCTBA; ONPENCIATH BUIbI
XUMHUYECKUX CBS3€H (KOBaJE€HTHAas, MOHHAs, METa/NIMYecKasi, BOJOPOIHAA),
THUIIBl KPUCTANIMYECKUX PEIIETOK BEIIECTB; KiIaccu(GUUUpOBaTh XUMHUECKUE
peakuuu;

- copMmupoBaTh NpPEACTABICHUSA: O XHMMUYECKOH  COCTaBIISIOLICH
€CTECTBEHHOHAyYHOW KapTHUHBI MHpa, POJIM XUMHUU B TO3HAHUU SIBJICHUM
Opupoasl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATIBHOW TPaMOTHOCTH, HEOOXOIMMOM Ui peleHus] MPaKTUYECKUX
3aa4 ¥ 9KOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
MPUPOIHOM CpeJE;

- yMeTb MpPOBOJUTH pacueTsl MO XMUMHUYECKMM (opMylaM M ypaBHEHHIM
XUMHUYECKUX  peakuud ¢  HCIONb30BaHMEM  (U3NYECKUX  BEJIMYHH,
XapaKTepU3YIOIIUX BEIIeCTBa C KOJMYECTBEHHOM CTOPOHBI: Macchl, o0ObemMa
(HOpMallbHbIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIECTBA; MCIOJIb30BaTh
CHUCTEMHBIE XMMMUYECKHUE 3HAHMS IS NPHUHIATHUS PELIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnons30BaTth
COBPEMEHHBIE

B 00/1acTH IEHHOCTH HAYYHOT'0 MO3HAHMS
- c(OpMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO

- YMCThb IUNIAaHUPOBATH U BBITIOJIHATH XUMHUYECKUM OKCIICPUMCHT (HpeBpaH_leHI/Iﬂ
OPraHN4YC€CKUX BCUICCTB IIPU HAIrp€BaHW U, MMOJIYYCHHUEC 3TUJIICHA 1 U3YUCHUEC €TO
CBOI>'ICTB, KauCCTBCHHBIC PCAKIMUHU Ha aJIbACTUIABI, KpaxMall, YKCYCHYIO




CpencTBa
MIOWCKa,
aHaJn3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
I ¢
BBIMIOJTHEHUS
3a1a4
npodeccruoHal
bHOU

eI TEIbHOCTH

pa3BUTHUA HAyKM M OOILIECTBEHHOW MPaKTHKH,
OCHOBaHHOTO Ha Jaore KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MeCcTa B
MIOJINKYJIbTYPHOM MHPE;

- COBEpUICHCTBOBAHUE SI3BIKOBOM M YUTATEIIbCKOM
KYJIbTYpbl KaK CpEICTBAa B3aUMOJAEUCTBUS MEXITY
JIFOJIBMU U TTIO3HAHMS MUDPA;

- OCO3HAaHUE IICHHOCTU HAy4YHOW JeSATEIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISITH ~ MPOCKTHYIO U
HCCIIEIOBATENBCKYIO JIeATETbHOCTh
WHIUBUAYAIBHO U B TPYIIIE;

OBjajeHHe  YHMBEPCAJLHBIMM  Y4eOHBIMH

NMO3HABATEJIbHbIMHU JAelCTBUAMM:

B) padora ¢ nunopmanmeii:

- BJIQJIeTh HABBIKAMH TOJy4eHUS HHPOpPMAIUH U3
HWCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSATEIbHO
OCYIIECTBIATh MOUCK, aHAJN3, CUCTEMATU3AIUI0 U
WHTEPIPETAINIO HHPOPMAIIH PA3TUIHBIX BHIOB U
(dbopM mpecTaBiIeHUS;

- co3/laBaTh TEKCTHl B pa3lMYHBIX (opmarax c
y4eTOM Ha3Ha4YeHWs WHpOpMallMK U IIEeTEBOM
ayIMTOpUH, BBIOMpas ONTUMAIbHYIO  (Qopmy
MPEACTABICHUS U BU3YyaIU3alNH;

- OLIGHMBaTh JOCTOBEPHOCTh, JIETUTUMHOCTh
nH(OpMallUK, €€ COOTBETCTBHE IMPABOBBIM U
MOPAJIbHO-dTUYECKUM HOPMaM;

- HCIONB30BaTh CPEACTBa WH(OPMALMOHHBIX H
KOMMYHUKAITMOHHBIX TEXHOJIOTMH B pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHW3aIMOHHBIX  337ad C  COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHEHBI, peCypcocOepexeHusi, TMPABOBBIX U
TUYECKHX  HOPM, HOpPM  HH(POPMAIMOHHOMN
0E30ITaCHOCTH;

KHCIIOTY; JIeHaTypalus OeKOB MPH HArpeBaHHUM, I[BETHbIE PeaKkui OEIKOB;
MPOBOJIUTH PEAKIIMK HOHHOTO 0OMEHa, OTIPEe/IENITh CPe1y BOJAHBIX PaCTBOPOB,
KauecTBEHHbIE peakluu Ha cyinbdar-, KapOOHAT- U XJIOPHUA-aHHUOHBI, Ha
KaTHOH aMMOHMUS; pelIaTh AKCIIEPUMEHTaIbHbIE 33/1a4H 110 TeMaM "MeTaiis!"
u "Hemeramibl") B COOTBETCTBUM C MPABUJIAMH TEXHHKH O€30MACHOCTH TPH
00palIeHn! ¢ BEHIeCTBAMH U JIAOOPATOPHBIM 000PYI0OBAaHUEM; MTPEICTABIIATh
pe3yNbTaThl XMMHUYECKOTO OJKCIEpUMEHTa B (opMe 3amuch ypaBHEHUN
COOTBETCTBYIOLIMX PEAKIHMid U (HOPMYyIHPOBATh BHIBOJBI HAa OCHOBE 3THX
PE3yJIbTaTOB;

- YMETb aHAJIM3UPOBATh XUMUUECKYIO HH(OPMALIKIO, ITOJIYyYaEMYIO U3 Pa3HbIX
HCTOYHUKOB (CpEICTB MaccoBOi nuHdopmaruu, cetb IHTepHET u apyrue);

- BJIa/IeTh OCHOBHBIMU METOIAMU HAYYHOI'O [IO3HAHUS BEIIECTB U XMMHUECKUX
saBIIeHUH (HaOII0eHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE);

- YyMEThb MpPOBOJIUTH pPacueThl MO XMUMHUYECKHM (opMylnamM H ypaBHEHHSIM
XUMHUYECKUX  peakuMid ¢  HCIONb30BaHMEM  (U3HUECKUX  BEJTUYMH,
XapaKTEepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BATh
CUCTEMHbIE XMMMUYECKHUE 3HAHMs JJIS NPHUHITHUS PELICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM




- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AILUTHI
uHpopmanuu, HHOOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH,

OK 04.
DddekTuBHO
B3aUMO/JICHCTBO
BaTh U
paborartsb B
KOJUJIEKTHUBE U
KOMaHJ1e

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSATEIILHOCTH U CaMOOIIPE/ICIICHHIO;
-OBJIaJICHUE HaBbIKAMHU yueOHo-
HCCIIEIOBATEIIbCKOM, MPOEKTHOM U COLUAIbHOU
JIeITEIILHOCTH;

Osiaaaenue YHHBepPCAJbHBIMU
KOMMYHUKATUBHBIMU JIeHiCTBUAMM:

0) coBMecTHAs JeATeJIbHOCTD.

- TOHMMaTh ¥ UCIOJIb30BaTh IPEUMYILECTBA
KOMaHJIHOW ¥ UHJIMBUyaIbHOU paboThI;

- NpUHUMATh €I COBMECTHOM JI€ATEIHbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JCHCTBHUS IO
€¢ IOCTHXKCHHUIO: COCTAaBIIATh IUIAH JICHCTBHIA,
pacripeenaTh pojid ¢ Y4eTOM MHEHUHN y4aCTHHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU pabOTHI;

- KOOPAWHUPOBATb U BBHIIONHATH pPabOTy B

YCIIOBUAX pCaIbHOIO, BUPTYAJIBHOTO n
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;
- OCyHICCTBJIATH IMO3UTHUBHOC CTPATCTUYCCKOC

MOBEJICHUE B PA3IUYHBIX CUTYyalUsX, MPOSIBIATh
TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATHBHBIM
OBJaieHHe YHMBEPCAJIbHBIMH PeryJIATHBHBIMH
JeHCTBUAMM:

I') IPUHATHE ce0sl M APYTUX JIO/Ieii:

- IPUHUMATh MOTUBBI U apPTYMEHTHI JPYTHUX JIFOACH
MIPU aHAJIM3€ PE3YJIbTAaTOB JAEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO M IIPABO APYTHX JIFOICH Ha
OIIIMOKH,

- pa3BUBATH CIIOCOOHOCTh MIOHUMATh MUP C
MO3UIIMH IPYTOT0 YeI0OBEKa;

- YMETb IJIAHUPOBATH U BBIIIOJIHATH XUMUYECKHUI SIKCIEPUMEHT (IIPEBPALLICHUS
OpPraHUYECKUX BEILECTB IPU HarpeBaHUM, [10JIy4YEHHE STUIIEHA U U3Y4YEHHUE ero
CBOMCTB, KAueCTBEHHBIE PEAKIUM Ha aIbJErHJbl, Kpaxmal, YKCYCHYIO
KHUCJIOTY; AC€HaTypauus OeJIKOB IPU HarpeBaHHM, LIBETHbIE PEAKLIMU OEIIKOB;
MPOBOJIUTH PEAKIIMK HOHHOTO 0OMEHa, OTIPENIeNIATh CPEly BOJHBIX PACTBOPOB,
KayecTBEHHbIE peakUuu Ha cyib(ar-, KapOOHAT- M XJOPHUJI-aHUOHBI, Ha
KaTHOH aMMOHMUS; pelIaTh SKCIIEpUMEHTaIbHbIE 33/1a4H 110 TeMaM "MeTaiisl"
u "Hemeramnpl") B COOTBETCTBUHU C MpaBHJIaMU TEXHUKH O€30MaCHOCTH IMPH
oOpallleHHuH ¢ BeleCTBaMH U JIAOOPATOPHBIM 000PYIOBAHUEM; IIPEICTABIIATh
pe3yabTaThl XMMHUYECKOTOo 3KCIepUMeHTa B (opMe 3alucu ypaBHEHUH
COOTBETCTBYIOINX PEAKIHiA U (HOPMYyIHPOBATH BHIBOJBI HAa OCHOBE 3THX
pe3yabTaToB




OK 07.
CopelicTBOBaTH
COXpaHEHHIO
OKpY>Karoleu
cpepl,
pecypcochepex
CHHIO,
PUMCHSITh
3HaHUS 00
U3MCHCHUU
KJIMMaTa,
TPUHIUITBI
OEPEIKITUBOTO
MIPOU3BO/ICTBA,
3 pexTUBHO
JIECTBOBATH B
Ype3BbIUAHBIX
CUTYaITUIX

B o0/1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMS

- c(hopMHPOBAHHOCTH HKOJIOTHYECKOW KYIBTYPHI,
[MOHUMAaHUE BJIUSHUA COLMAIBHO-3KOHOMUYECKUX
IIPOLIECCOB  HAa  COCTOSIHHE  IPUPOJHOM U
COLIMAJILHOW  Ccpelbl, OCO3HAHUE TJI00aIBLHOrO
XapakTepa 3KOJOTHYECKUX MTPO0IIEM;

- IUIAHUPOBAaHUE M OCYIIECTBICHHE JCHCTBUU B
OKpYJKalollled Cpele Ha OCHOBE 3HAHMA LEJeH
YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATUE JECUCTBUN, IPUHOCSAIINX BPE]L
OKpY’Kalolllel Cpeje;

- yYMEHHE MPOTHO3UPOBATH HEOIArONPHUITHBIC
SKOJIOTUYECKHE TMOCIEACTBUS MPEANPUHUMAEMBbIX
JNEHCTBUMN, IPEAOTBPAIATh UX;

- pacimpeHue OmbITa
9KOJIOTMYECKON HAIIPaBICHHOCTH;
- OBJIaJIeHUE HaBbIKaMH y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U COMAIIBHOM
JEATEIIbHOCTH;

ACATCIIbHOCTH

- cdopMupoBaTh NOPEACTABICHUSA: O XHUMHUYECKOM  COCTaBISIOLICH
eCTeCTBeHHOHaY‘-IHOﬁ KapTUHBI MHpa, POJIA XUMHUHU B ITO3HAHHUU SIBJICHUU
OpUPOAbl, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM ISl peHIeHUs PAKTHYECKUX
3a/la4 U HKOJIOTMYeCKd OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEJE;

- yMeTh CcOOJI0aTh MpaBHiia HKOJIOTMUECKU 11eJecO00pa3HOro MOBEICHHUS B
OBITY U TPYIOBOW ICATEILHOCTH B IICNISX COXPAaHEHUS CBOETO 370POBBS U
OKpYKarollled MPHUPOAHON Cpelbl; YUYUTHIBaTh OMACHOCTh BO3JCHCTBUS Ha
JKMBBIC OpPraHMU3Mbl ONPCACICHHBIX BCIICCTB, IMOHMUMAA CMBICI IOKa3aTCyIsd
MpeeabHON JOMYCTUMON KOHIIEHTPAIHH

IIK...




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIATLIMHBI

«XHUMUSA»

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThl

Bun yueOHo# padoThbI

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 72
B T.4

OcHoOBHOE coiep:KaHue 64
BT. Y.:

TeopeTuyeckoe o0ydeHue 30
MPAKTUYECKHUE 3aHITHS 24
J1a00paTOPHBIE 3aHIATHS 10
IIpodeccuonanbHO-OpHEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 5
NPHUKJIATHOTO MOTYJIS)

BT. U..

TeopeTudeckoe o0ydyeHue 2
IIPAKTUYECKNUE 3aHATUA 4
IIpoMeskyTouHasi aTTecTanus (3a4eT) 2
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2.2. TemaTn4yecKuil IJIaH U COJepPKaHUE TUCIHIJIMHBI

HaunmeHoBaHUE Conep:xanue yueOHOro MaTrepuasa (OCHOBHOE U PO(deccHOHAIBLHO-OPHEHTHPOBAHHOE), 06 dopmupyeMble
. 'HeM 4aCOB
pa3aesioB U TeM JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOY.Ib KOMIIeTeHIIHH
1 2 3 4
OcHoOBHOe coep:kaHue 64
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBA 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crtpoenue aToMOB
XUMHIYECKHIX Teopernueckoe o0yueHue 2
JJIEMEHTOB U y .
npupoaa CoBpeMeHHast Mojelb CTpoeHus atoma. CHMBOJMYECKHM SI3BIK XUMHUU. XUMHUYECKUU DIIEMEHT.
XIMIUECKO DOnekTpoHHas KoH¢urypamnus aroma. Knaccudukamuss XMMHUYECKHX SJIEMEHTOB (s-, P-, d-?J'IeMeHTBI).
CBSI3H Banentarle 3JIEKTPOHBI. BanentHOCTE. DneKTpoHHas npupoaa XUMHYECKON CBS3H. 2
DNEeKTPOOTPUIIATEILHOCTh. BHUABI XHUMHYECKOW CBS3M (KOBaJIeHTHAs, HWOHHAs, METAJUIMYECKas,
BOJZIOPOJTHAS) U CITOCOOBI €€ 00pa30BaHUS
IpakTuyeckune 3aHATUS 2
Pemrennie 3aganuii Ha HCHOJNL30BAaHME XHUMHUYESCKOM CHMBOJNHMKM M Ha3BaHUM COCOUHEHUH IIO
HOMEHKJIaType MEXIYHAPOIHOTO COI03a TEOPETUUECKOU U TPUKIIAAHOW XMMUU U TPUBUAIBHBIX Ha3BaHUI
JUTSI COCTABIICHUSI XUMUYECKUX (POPMYIT ABYXaTOMHBIX COEAMHEHUH (OKCUIIOB, CYIh(UIOB, TUIPUIOB U
T.I.) U APYTUX HEOPTaHUYECKUX COCTMHEHUI OTAENBHBIX KJIaCcCOB. 2
[IpakTrueckue 3aaHusl HA YCTAHOBJIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U
MEPUOIUYECKUM H3MEHEHHEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COCJUHEHUU B COOTBETCTBUHU C
nojoxxenueMm lleprnonndeckon cuCTeMBI.
Tema 1.2. OcHoBHOe coaep:kaHue 2 OK 01
[Tepuoanueckuit OK 02
3aKkoH U Tabmua | IIPAKTHYECKHE 3aHSTHSI 2
J.1. Menneneena _
[Tepuoanueckas cucrema xumuueckux aneMeHToB .M. MenaeneeBa. @U3nueckuii CMbICI 5

[Tepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUYECKHUX
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3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUHU C TTOJIOKEHUEM
XUMHUYECKOTo 3nemeHTa B [lepuonnueckoit cuctreMe. MupoBo33peHUYECKOE M HAyYHOE 3HAYCHUE
[Tepuonuueckoro 3akona [[.1. Menaeneesa. [Ipornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJICMEHTOB.

Pemenue nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aIUI0 XUMUYECKUX
3IeMEHTOB «MeTaNTN4YecKie / HEeMETAUTUIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIBHOCTh XUMUIECKUX
AJIEMEHTOB B COOTBETCTBHU C MX JJIEKTPOHHBIM CTPOCHHEM M MOJIOKEHHEM B TIEPUOJUICCKON CUCTEME
xumuueckux asemenToB .. MeneneeBa»

Pa3nen 2. XuMuuyeckue peakuuu 10
Tema 2.1. Tunter | OcHOBHOE cojlep:KaHHe 4 OK 01
XUMHYECKHX
peaxumii Teopernueckoe o0yueHue 2

Krnaccudukanus u THITBI XUMAYECKUX PEaKIUi C ydacTHeM HeopraHndeckux BemecTB. CocTaBiieHue

ypaBHEHUH peakIfii COeIMHEHUs, Pa3lIOKEeHU, 3aMelIeHNs, 0OMeHa, B T.4. peakluid ropeHus,

OKHCIICHHUS-BOCCTAHOBJICHHSI.

VYpaBHeHHsI OKUCIeHUsI-BOcCcTaHOBNIEHUS. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTENb. 2

CocraBiieHHEe ¥ YpaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKITI METOIOM JIEKTPOHHOTO

Oanmanca. OKHCIUTENbHO-BOCCTAHOBUTENLHBIE PEAKIIUU B IPUPOJIe, POU3BOICTBEHHBIX Mpolleccax 1

KU3HECATCIILHOCTH OPTraHU3MOB

IIpakTH4eckue 3aHATHSA 2

KonnuectBenHbie oTHOIIEHUS! B XUMUU. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMHUU U PaCUeThl O

YpaBHCHHUSIM XUMHUYECKUX peaknuii. Mo Kak eIWHWIA KOJIMYecTBa BemiecTBa. MousspHas Macca.

3aKOHBI COXpaHEHHUsI Macchl M dHepruu. 3akoH ABoraapo. MonspHseli 00beM ra3oB. OTHOCHUTENbHAS 2

IUIOTHOCTH Ta30B. PacdeTsl o ypaBHCHHSIM XHUMHUYECKUX PEAKIMH C MCIOJIB30BAaHUEM MacChl, 00bemMa

(HOpMallbHBIE YCIIOBUSI) Ta30B, KOJIMUYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coep:kaHue 4 OK 01
DIIEKTPOIUTHYECKA OK 04
g qucconmamus u | 1eopeTHdeckoe odydyenune 2
WOHHBII OOMEH )
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Teopust 2JIEKTPOIUTHYECKON AUCCOUMAMU. OHBI. DIEKTPONIUTHI, HEAJIEKTPOIUTHI. Peakiimm MOHHOTO
obmena. CocTaBiieHHE peaklMii HOHHOTO OOMEHa IyTeM COCTaBIEHHUS WX MOJHBIX M COKPAIICHHBIX
WOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIC peakIiy. 3aJaHusl Ha COCTABJICHHE HOHHBIX PeaKIi

JlaGopaTopHble 3aHSITHSI 2
JIaGoparopHas paboTa “TUIBl XUMHUYECKUX PEaKInun”.
HccnenoBanue TUIOB (110 COCTaBY U KOJMYECTBY UCXOAHBIX U 00Pa3yOIINXCs BEIIECTB) U MPU3HAKOB 9
XUMHYECKHUX peaknuid. [IpoBeneHme peakiinii HOHHOTO OOMEHa, OTpe/IeNIeHNe CPeIbl BOIHBIX
pacTBOpoOB. 3a1aHUS HA COCTABJICHHE HOHHBIX peaKlnuii
KonTpoabnas
CtpoeHue BemiecTBa U XUMUYECKUE PEeaKIINU 2
padora 1
Pa3nean 3. CTpoeHue U CBOICTBA HEOPTAaHUYECKHX BelleCTB 16
Tema 3.1. OcHOBHOe co/iep:KaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKIIATYpa 1 Teopernueckoe o0yuenue 2 TIK...
CTpOCHHE .
SR — [Ipenmer Heoprannyeckoit xumun. Knaccudukanus HeopraHnueckux BemecTs. [IpocTeie U croxHbIe
p BemiecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHUIBI, TUAPOKCHIBI, KUCIOTHI, COJN). B3anmMocBs3b
B TB
eliec HEOpPraHMYECKUX BEIIeCTB. ATperatHele COCTOSHUS BelecTBa. Kpucrannnyeckue u aMmopdHbie
BeIeCTBA. THITBI KPUCTATUIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJIApHAs, MOHHAs, METaJUIMUecKasi). 2
3aBUCUMOCTh (PU3MUYECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAIITUYECKON PEIIETKU. 3aBUCUMOCTD
XUMHYECKOH aKTUBHOCTH BEIIECTB OT BUIa XUMUYECKON CBS3HM M TUTIA KPUCTAIUTMICCKOM PEIICTKH.
[TprurHBI MHOTOOOpa3us BEIIECTB
IIpakTH4eckue 3aHATHSA 2
Homenkiiatypa HeOpraHM4eCKuX BEIIECTB: HA3BaHUE BEIIECTBA UCXOIS U3 MX XUMUYIECKON (OPMYITBI
WJIM COCTABJICHUE XUMHUUYECKOW (POpPMYIIBI UCXOIS U3 Ha3BaHUs BEIIECTBA M0 MEXKyHAPOTHOM
(MIOITAK) nnu TpuBUaJIbHON HOMEHKJIATYpeE. 2

Pemienne mnpakTHUecKuUX 3aJaHUi MO KJIAcCH(PUKAIMK, HOMEHKJIAType M XUMHYECKHM (opmynam
HEOpPraHMYECKUX BELIECTB PA3JIMYHBIX KJaccoB (yrapHblii Tra3, YIJIEKHCIbIM Ta3, aMMHaK, ramieHas
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W3BECTh, HETrallleHasl U3BECTh, MUTHEBASI COJIA M IPYTUX): HA3bIBATh M COCTABIIATH (DOPMYITBI XHMUYECKHX
BEIIECTB, ONPEICSISITh MPUHAIC)KHOCTD K KJIaccy.

Hcrounnku xumMudeckoit nHdopMalu (CpeicTB MaccoBor MHPOpPMAaIUK, ceTh IHTEpHET U Apyrue).
[Touck nHpOpMaIUK 110 Ha3BaHUSAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (opMyaam

Tema 3.2. ®usuko-| OcHOBHOE coiep:kaHue OK 01
XUMUYECKHE OK 02
CBONCTBA TeopeTuyeckoe o0yueHue 1IK...
HEOPraHUYECKHUX .

Meramipl. O0mue ¢usznyeckue U XUMHUYECKHe cBoMcTBa MeraioB. CrocoObl MmosydyeHus. 3HaYeHHE
petects METaJUIOB M HEMETAJUIOB B IPUPOAEC U KU3HEIACATEIBbHOCTH 4elloBeKa M opraHu3moB. Kopposus

METAJUIOB: BUJIbI KOPPO3HUH, CLIOCOOBI 3aIlIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnel. OOmme ¢usnyeckue M XUMHYECKHE CBOMCTBA HEMETaUIoB. THIUYHBIE CBOWCTBA

HemetaiioB [V— VII rpynn. Knaccuduxanus 1 HoMeHKIaTypa COeJUHEHUI HeMeTaioB. KpyroBopoTsl

OMOTEHHBIX JIEMEHTOB B MIPUPOJIE

XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIECTB (OKCHJIOB, TMJIPOKCHI0B, KUCIIOT,

cojieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHUH,

BBICIINX OKCHJIOB U TUAPOKCUIIOB

IIpakTH4eckne 3aHATHA

CocraBiieHHE YpaBHEHMM XMMHYECKUX DPEAKIHUM C y4acTUEM IPOCTBIX MU CIIOKHBIX HEOPraHWYECKUX

BELIECTB: METAJUIOB U HEMETAJIOB; OKCHUJOB METaUIOB, HEMETAUIOB U aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHMYeCKUX KHUCIIOT, OCHOBaHMH M aM(OTEpPHBIX THAPOKCHUIOB; HEOPraHWYECKUX COJeH,

XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUNl Ha CBOMCTBA, COCTaB, IOJYYEHHE H

0e30MacHOe UCIOJb30BAaHUE BAXKHEHIIMX HEOPraHUYECKHX BEIIECTB B OBITY M MPaKTUYECKOU

JEeATEIbHOCTH YEII0BEKA
Tema 3.3. OcHOBHOe coep:kaHue OK 01
WNnentudukanus OK 02
HeOpraHWIeCKHX JlaboparopHble 3aHATHS OK 04
BEIIECTB

JIaGoparopHas pabota «neHTH(HUKaMs HEOPraHUUECKUX BEIIECTBY.
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Pemenne skcrepMMEHTaIbHBIX 3alad II0 XMMHUYECKMM CBOMCTBAM METAUIOB M HEMETAJIOB, II0
PacCIO3HABAHMIO U ITOJYYCHUIO COCIMHEHUN METAJUIOB U HEMETAJUIOB.

WnenTudukanuss HEOPraHMYECKHUX BELIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XMMHUYECKHX CBOMCTB,
XapaKTepHBIX KAa4eCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuu Ha cyinbdar-, KapOoHAT- U XJIOPU-
AHUOHBI, Ha KATUOH aMMOHUS

KonTpoasnas
padora 2

CBolicTBa HEOPraHMYECKUX BEIIECTB

Pazngean 4.

CTpOCHHe M CBOMCTBA OPraHnveCKHuxX BeIeCTB

24

Tema 4.1.
Knaccudukanus,
CTPOCHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BCIIIECTB

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqenne

[losiBieHne M pa3BUTHE OPTAaHMYECKOW XUMUHU Kak Hayku. [Ipenmer oprannueckon xumun. MecTto u
3HAYEHUE OPraHUYECKOU XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XHAMHMYECKOE CTPOCHHUE KaK NOPANOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJICHTHOCTH.
OCHOBHBIE ITOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUS OpraHudeckux coenuHeHuii A.M. bytiieposa.
VYriepoaHblid CKENEeT OPraHMYEeCKOW MOJIEKYJbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTpoeHHus MoJeKyn. M3omepus 1 u30Mepsl.

[lonsitTne o @ynkuuonanbHoM rpynne. Panukan. IlpuHuunel KiacCU(pUKalUM —OPraHUYECKUX
COeIMHEHUI. MeXyHapoaHas HOMEHKIATypa U MIPUHIUIIEI HOMEHKJIATYPBI OPraHUYECKUX COCIUHEHUN.
[TonsiTrie 00 a30TcoEpKALINX COEAMHEHUSIX, OMOJIOrMYeCKH aKTUBHBIX BelllecTBax (yriieBojax, Kupax,
OemnKax u Jp.), BBICOKOMOJIEKYJISPHBIX COEIMHEHHUIX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)

IIpakTH4eckne 3aHATHA

Homenkiiarypa opraHuyeckux COEIMHEHHM OTAENbHBIX KJIACCOB (HACHIIICHHBIE, HEHACHIIICHHBIE W
apoMaTHYeCKHUEe YTJIEBOJOPO/bI, CIUPTHI, (DEHOIbI, albJIerHIbl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBneHre TMOJTHBIX W COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJT OPraHUYECKHUX BEIIECTB OTIACIBHBIX
KJIACCOB, HCIIONIb3Yys WX HAa3BaHUS MO CHUCTEMAaTHYECKOH W TPUBHUAIBHOW HOMEHKJAType (ITUIIEH,
aneTuieH, TIuIepuH, (eHon, (GopmanbAeTul, YKCyCHas KHUCIOTa, TIWIHH). PacdeTsl mpocrenmein
(hOpMyIIbI OPraHUYeCcKO MOJIEKYJIBI, HCXO/SI U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01
IIK...

OcHoBHOeE coaepKaHue

12
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Tema 4.2.
CBolicTBa
OpPTaHUYECKHUX
COCIMHEHHU I

Teopernueckoe o0y4eHue

@OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COCAMHEHUH OTIENIBHBIX KIAcCOB (0COOEHHOCTH
KJ1acCU()UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOTMUYECKHUH psf v ob1mas popmya; U3oMepus;
¢bu3nvecKkrue CBONCTBA; XUMHUECKUE CBOICTBA; CIIOCOOBI OTYUYEHHUS):

— MpenebHbIe YIIIEBOAOPOAbl (ATKaHbl M IUKJIOAJIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B IPOMBINIICHHOCTH U ObITy. CBOMCTBA MPUPOTHBIX YIICBOIOPOIOB, HAXOXKICHUE B
MIPUPO/IE U MPUMEHEHHUE alIKaHOB;

— HenpeJiebHbIe (AIKEHBI, ATKUHBI U aJIKaJUEHbI) U apOMaTHUYECKUE YTIeBOA0pOAbl. ['opeHue aneruieHa
KaK UCTOYHHK BBICOKOTEMIIEPATYPHOTO MJIAMEHH ISl CBAPKU U PE3KU METAIIJIOB

— KUCIIOPOACOepKaIIie COeTUHEHHS (CIUPTHI U (eHOIIbI, KApOOHOBBIE KUCIOTHI M A(UPHI, alTbJETUIBI U
KCTOHBI, JKUPBI, yIJIeBOAbl). [IpakTHdeckoe NpUMEHEHUE OJTHICHTIUKONS, TJHIEepUHa, (QeHoa.
[Ipumenenue Qopmanpaeruaa, ameranibAeTHAd, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. MOoIIIMe CBOKWCTBA MbLja

— a30Tco/epIKallME COeAMHEHNS (AMUHBI 1 AMUHOKHUCIIOTHI, Oesikn). BricokoMoneKyisspHble COeTUHEHUS
(cuHTeTHYeCKME W OMOJOrMYECKU-aKTHBHbIE). MoOHOMeEp, MOJuUMep, CTPYKTYpHOE  3BEHO.
[TonuMepu3sanus 3THIEHA KaK OCHOBHOE HAIIPABJIICHUE €r0 UCIIOIb30BaHUS.

I'eneTnyeckas cBA3b MEXKYy KIacCaMu OPraHU4ECKUX COCIUHEHUM

IIpakTH4eckne 3aHATHA

CBoiicTBa OpraHMYEeCKMX COEIMHEHUN OTAENBbHBIX KIJIACCOB (TpUBHAIBHAS M MEXAYyHapoJHas
HOMEHKJIaTypa, XMMHUYECKHE CBOICTBA, CIIOCOOBI MOJIyUYEHUs): IpeebHble (aJIKaHbl U LIUKJIOAJIKAaHbI),
HenpeaeabHble (ANKEeHbI, aTKHHBI U aJIKaJJUeHbl) 1 apOMaTHUECKUE YTIEBOJAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE KUCTIOTHI U A(UPHI, aJIbAECTUABl U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI, BLICOKOMOJIEKYJISIPHBIE
COEIUHEHMS. 3aJaHNs Ha COCTABICHHE YPABHEHMM XMMHYECKHMX PEAKIMM C y4aCTHEM OPraHMYeCKHX
BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHUS

CocraBrneHne cxeM peakuuidi (B TOM 4YHCI€ 10 MPEAJOKEHHBIM IeMoYKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPraHUYECKUX COeTMHEHUN OTAETIbHBIX KJIACCOB, CIIOCOOBI MX
MOJIyYeHUsI M Ha3BaHWE OPraHMYECKHX COEJAMHEHUH 1O TPUBUAIBHOM WM MEXIYHAPOIHOMI
CUCTEMAaTUYECKON HOMEHKIIATYPE.

OK 01
OK 02
OK 04
IIK...
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Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHMi Ha CBOWCTBA OPTraHUYECKUX
COEIMHEHUH OTJEIbHBIX KJIACCOB

JlabopaTopnasi padora

JlaGopaTopHas pabota “IIpeBparieHuss OpraHUYECKUX BEIIECTB ITPU HArpEBaHHUH .
ITonyyenue sTuneHa U U3y4eHHUE €ro CBOMCTB. MoaeInpoBaHue MOJIEKY)I U XUMUYECKUX MPEBPALCHUN
Ha [IpUMEpE 3TaHA, SITUJICHA, alleTUIICHA U Jp.

Tema 4.3.
Nnentudukanys
OpPTaHHYECKHUX
BEIIECTB, UX
3HAYEHUE U
MIpUMEHEHHUE B
OBITOBOH U
MIPOU3BOCTBEHHOMN
IEeSITENTbHOCTH
YyeJIoBeEKa

OcHoBHOe coaepkaHue

Teopernueckoe o0yueHue

buooprannueckue coenuHeHus. llpumenenue u Ouonoruueckas poib yriaeBogoB. OxucieHue
YIJIEBOJAOB — HCTOYHHMK DSHEPrUM JKMBBIX OpraHu3moB. OOjacTh NPUMEHEHUs aMHHOKHUCIIOT.
[TpeBpamenwust 6€1KOB MUK B opranu3Me. buonoruueckue pyHkunm 6enkoB. buonormueckue GpyHKInu
XKUPOB. PoJib OpraHnueckoil XMMHUU B peIIeHuH NpodiieM NUIeBoil 6€301acHOCTH

Ponp opranuueckoil XMMUM B pEIIEHUHM NPOOJEM SHEPreTUYecKod O€30MacCHOCTH, B Pa3BUTHU
MEIMIUHBI, CO3/IaHUHM HOBBIX MaTepUaJIOB, HOBBIX HCTOYHHKOB 3HEPrUuM (aJbTEpHATUBHBIE HCTOUHUKHU
sHeprum). OnacHOCTh BO3/JCHCTBUS HA dKUBbIE OPraHU3Mbl OPraHUYECKHX BEIIECTB OT/AEIbHBIX KJIACCOB
(YyriaeBoJopoAbl, CHUPTHL, (EHONbI, XJIOPOPTaHUYECKUE IPOU3BOAHBIE, albAETHABI U JIp.), CMBICI
IIOKa3aTelIst MPEAEebHO TOMYCTUMON KOHIIEHTpAlun

JlabopaTopHble 3aHATHSA

JlabopaTtopHas padora: “VMneHTudukaims opraHMueCKuX COeTUHEHNN OTACTbHBIX KIacCOB”
WnenTudukanys opraHMuecKuX COeIMHEHUH OTAENbHBIX KJIACCOB (Ha MpUMepe albJeru/oB, Kpaxmania,
YKCYCHOM KHCJIOTBI, OEJIKOB U T.I1.) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMHUYECKUX CBOMCTB U XapaKTEPHBIX
KayecTBEHHBIX peakuuil. JleHarypamus Oenka mnpu HarpeBaHuu. LIBeTHble peakiuu OENKOB.
Bo3HMKHOBEHHE aHATMTUYECKOIO CHTHala C TOYKH 3PEHUS XUMUYECKHX MPOIECCOB MPU MPOTEKAHUH
KayeCTBEHHON peaKlLnH, MO3BOJISIONIEH NISHTH(PHUIIMPOBATH NPETI0KEHHBIE OPTraHUYECKHE BEIECTBa

KonTtpoibHasn
pabdora 3

CrpyKkTypa 1 CBOMCTBa OPraHN4YECKUX BELIECTB

OK 01
OK 02
OK 04
IIK...
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Pazneua 5. Kunernyeckne 1 TepMOANHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHX peaKuui
CxopocTh OcHOBHOe coiep:kaHue OK 01
XUMUYECKHUX OK 02
peaKiuii. IIK...
XUMHUECKOe
paBHOBECHE
Teopernueckoe o0yuenue
CKOpOCTb peakIM, €€ 3aBUCHUMOCTb OT Pa3IMuYHBIX (aKTOPOB: MPUPOJbl PEArHpyOLINX BEIIECTB,
KOHLEHTPALlUl pEearupymomux BELIECTB, TEMIEpaTypbl U IUIOLIAAM PEAKIMOHHOM IOBEPXHOCTH.
TemnnoBblie 3¢ GEKTh XMMUYECKUX peakIMid. DK30- U SHAOTEPMHUUYECKHUE, PEAKLIUU.
OO6paTtuMocTh peakuii. XMMHYECKOE PABHOBECHE H €T0 CMEIIEHHUE MO ICHCTBHEM Pa3InIHBIX (PAKTOPOB
(KOHLIEHTpalMsl peareHTOB WM IMPOAYKTOB pPEaKLUMH, MaBlIEHHE, TeMmIeparypa) Ajis CO3/aHUus
ONTUMAJIbHBIX YCIOBUM IIPOTEKaHU XUMU4ecKux npoueccos. IIpunnun Jle [larense
IIpakTH4eckue 3aHATHA OK 01
OK 02
Pemienne npakTHKO-OPMEHTUPOBAHHBIX 3aJaHUN Ha aHaIU3 (aKTOPOB, BIUAIOUIMX HAa H3MEHEHUE 11K
CKOPOCTH XUMHYECKON PEaKIIMH, B T.4. C MO3ULUI SKOJIOTMUECKH 11€71eco00pa3HOro MNoBeAeHUs B ObITY U h
TPYZAOBOH AESTEIBHOCTH B LIENSIX COXPAHEHUSI CBOETO 37J0POBbS M OKPYKAIOLIEH IPUPOJHON CPEBL.
Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX 33JaHUM Ha mnpuMeHeHue npuHuouna Jle-Illarense s
HaXOXKJCHHUsS HalpaBJIEHUs] CMEIIEHHs pPABHOBECHS XHMHYECKOH peakuuu M aHanu3 (haKkTopoB,
BIIUSIIOLIUX HA CMEIIEHUE XUMUYECKOTO PaBHOBECHS
Pazneu 6. PactBopsI
Tema 6.1. OcHoOBHoOE coiep:kaHHe OK 01
[TonsiTHE O OK 02
pacTBopax Teoperunueckoe o0yueHue OK 07
IIK...

PactBopenune kak Qusuko-xumuueckuii mpormecc. PactBopel. CrocoObl TPHUTOTOBJICHHS PAaCTBOPOB.
PactBopuMocTs. MaccoBast 107151 pacTBOPEHHOTO BelecTBa. CMBbICT MOKa3aTeNs IPeIeabHO 10MyCTUMON
KOHIEHTPALMU U €Tr0 UCIIO0JIb30BAHHUE B OIIEHKE 3KOJIOTHYECKON O€301MacHOCTH.
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[IpaBuia sKOJNIOrMYECKU 11€71€cOo00pa3HOro MOBEAEHUS B OBITY W TPYIAOBOM AESITENBHOCTH B LIESIX
COXPAHEHUS CBOETO 3JI0POBbS U OKPYKAIOLIEH MPUPOJHON CPEAbl; OMACHOCTh BO3JCHUCTBUSA HA YKUBbBIC
OpraHu3Mbl OIIPE/ICTICHHBIX BEILIECTB.

Pemienne npakTUKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JJaHUN HA PACTBOPHI, UCIIOIb3yEeMbIe B OBITOBOW U
IIPOU3BOJCTBEHHOM JEATEIBHOCTH YEIOBEKa

Tema 6.2. OCHOBHOE cOZiepKaHNe OK 01
Hccnenoanue OK 02
cBoifcTs pacTBopos [/IadopaTopHble 3aHATHS OK 04
IIK...
JIaGoparopHas pabota «IIpuroToBiaeHue pacTBOPOB».
[IpuroTtoBneHue pacTBOpPOB 3a/laHHON (MaccoBoO, %) KOHLIEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAaMH) U OIIPEJICIIEHUE CPeJIbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4y Ha IPUTOTOBJIEHUE PACTBOPOB
IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue IPUKJIATHOTO MOLYJIsl)
Paszpnen 7. Xumus B ObITY M IPOM3BO/ICTBEHHOMH 1eAATEJIbHOCTH YeJI0BeKa OK 01
OK 02
Xumusi B OBITY . |OcHOBHOE COflepikanue OK 04
IIPOU3BOJCTBEHHOMN
p OK 07
JEATEIIBHOCTH Teopernueckoe odyuenue 11K

YCIO0BCKa

Hogeliime 1ocTHKEeHUsT XUMUYECKON HAyKU M XUMHUUYECKOM TexHoioruu. Poib xuMuu B obecriedeHnu
HKOJIOTMYECKOI, SHEPreTUYECKON U MUIIEBOM 0€3011acHOCTH, pa3BUTUU MeAULIMHEL. [IpaBuia moucka u
aHaM3a XUMHUYECKOW HMH(OpPMAlMM W3 Ppa3IMYHBIX HCTOYHMKOB (Hay4yHas W y4eOHO-HaydHas
JauTepaTypa, CpecTBa MaccoBoi nHpopmaluu, cetb IHTepHeT)

IIpakTH4eckne 3aHATHA

ITouck m aHanmu3 KeHCOB O NMPUMEHEHUM XMMHUYECKUX BELIECTB M TEXHOJOTHH C ydeToMm Oymyrien
npodeccnoHalbHOM ~ EATEeIBbHOCTH MO  TeMaM:  BaKHEWIIME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTe€puaybl, KpacKH, CTEKJIO, KEpaMHKa, MaTepHaiabl i1 3JIEKTPOHMKH,
HaHOMAaTepHalibl, TEKCTHJIbHbIE BOJIOKHA, WCTOYHUKU DHEPIUM, OPraHUYECKHEe U MHUHEpaJbHbIE
ynoOpeHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSL.

3amura: [IpencraBnenue pe3yabTaToB pelieHus: KecoB B GopMe MUHU-I0KIIa/1a ¢ TIpe3eHTanuen
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IIpomeskyTOUHAs aTTecTALMS 1O IUCHUIJIMHE (3a4eT)

Bcero

72
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3. YCJIOBUSA PEAJIN3AIIMA TPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCHUITINHBI

3.1. Tpe6oBaHUSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHn 0
Jlist peanuzaiiid  MPOTPaMMbl  TUCHUIUTHHBI JTOJDKHBI OBITh TMPEIYCMOTPEHBI CIEAYIOIIHIE
CrielMaJbHbIC TIOMEIICHUS: YICOHBI KAOMHET XUMUU W/ MM Y4eOHOW XUMHYECKOU JTaO0OpaTOpUH.

O6opynoBanue y4eOHOro kabuHera (HArJsIHble MOCOOMA): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJe MOJIEKYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJIEKIIUU MPOCTBIX M CIOKHBIX BEIIECTB
W/WIA KOJUIEKIIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOA W MHUHEpajoB, Tabnuua MeHneneesa,
yaeOHbIe GUIBbMBI, UGPOBBIE 00pa30BaTEIbHBIC PECYPCHI.

TexHnuyeckue cpefcTBa 00y4eHHUsI: KOMIIBIOTEp C YCTPOWCTBAMH BOCIPOU3BEICHHUS 3BYKA,
NPUHTEP, MYJIBTHUMEIUA-TIPOCKTOP C 3KPaHOM, MYJIbTHMEIUWHAS JOCKA, yKa3Ka-TMPE3eHTEp It
IIPE3EHTALAMN.

Oo0opynoBanue Jadopartopum U padoYux MecT Ja0OPATOPMU: MEH3YPKH, IHUIIETKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYIbI, IPEIMETHbIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaleJbHBIX peakluii, GuiIbTpoBaibHAsg Oymara, MPOMBIBAIKH, CTEKJISIHHbIE MPOOUPKHU, PE3HMHOBBIC
npoOKu, QoHapuKu, HAOOP PEaKTHUBOB, CTEKJISHHBbIC MATOYKH, IITATUBBI JJISl MPOOUPOK; MEPHbBIE
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeNUTeNbHbIe HuanHapuueckue (50-100 mi), cTynku ¢
necTukoM, (appopoBbIe YAIIKH, IMAHIETHI, (WIBTPHI OyMakKHBIC, BaTa, MapJsi, YacOBHIC CTEKIIa,
IICKTPOTUIUTKH, JaOOpaTOPHBIC INTATUBBI, CIIUPTOBBIC TOPEIKH, CIIMYKH, MPHOOpP IS TOTydSHUS
ra3oB (Wi mpoOUpKa ¢ ra300TBOJHON TPYOKOH), AeprKaTeIu I MPOOUPOK, CKIISTHKU JIJISl XPaHEHUS
PEaKTHBOB, pa3fgaTOUYHbIC JIOTKH; XuMHueckue ctakanbl (50, 100 u 200 wmu1); mmaTenu; TUHIETHI,
TUTENIbHBIE LIUMIIBL; CEKYHIOMEPHI (TaliMepbl), MepHbIe TpoOupku (Ha 10-20 M) U MepHBIE KOJIOBI
(25, 50, 100 u 200 mur), BomsiHast OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC MAJ0YKH; KOHUYECKHUE KOJIObI
st TuTpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU s ompeneneHus pH u cranmapTHas
WHAWKATOpHAs IIKalla; YHUBEPCaIbHbIM HHAUKaTOp; nunetku Ha 1, 10, 50 M (unu gozaropsl Ha 1, 5
u 10 mi), OropeTku Ui TUTPOBaHUS, MeaUIMHCKUE mnpuiibl Ha 100—-150 mi, nabopatopHble W/uau
aHaJIUTUYEeCKHe Bechl, pH-MeTphl, cymmibHBIN 1IKad, U Ip. T1abopaTopHOe 000pYyI0BAHUE.

3.2. UndopmannoHHoe obecrniedeHne peajnu3alui NporpaMmbl

1. J1ns1 peanuzanuu nporpaMmMbl OMOIMOTeYHBIN (POHI 00pa30BaTeNbHOM OPraHu3aluy 10JIKEH
UMETh TIeYaTHbIE W/WIM DIIEKTPOHHBIE 00pa3oBaTeNbHbIE H  HH(POPMAIMOHHBIE PECYpPCHI,
PEKOMEHIOBAaHHBIE JIJIsl UCIIOIB30BaHMU B 00pa30BaTeNIbHOM Ipollecce, He CTapIie 5 JeT ¢ MOMEHTa
U3JIaHUS.

2. Pexomenayemble TieyaTHbIE U3JaHUS M0 pealn3aluy 00I1eo00pa3oBaTeNbHON AUCITUTUTMHBI
MPEJICTaBICHBI B METOAMYECKUX PEKOMEHAIUAX M0 OPraHu3aluid 00yueHusI.

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS OBILIEOEPA30BATEJILHOM
JUCUMIIIAHBI

KoHTponb 1 oneHKa pe3ysbTaToB O0y4YeHMs OCYLIECTBISIETCS MpenojaBaTeleM B Ipolecce
IPOBEJCHUS MPAKTHUECKUX 3aHATUN U 1a00paTOPHBIX padOT, TECTUPOBAHUS, & TAKKE BBIMOTHEHUS
oOy4arolMMuUCs MHAMBHUIYaAbHBIX 3aJaHUil, MPOEKTOB, HccieAoBaHUU. Pe3ynpTaThl 00ydeHUs
OTIpeNIeNIAI0T, YTO OOydYaroIuecs: JOJKHBI 3HATh, MOHUMATh U JEMOHCTPHUPOBATH IO 3aBEPILIECHUU
W3YYEHHUS JUCLUIUINHEI.

Jns hopMHUpOBaHUS, KOHTPOJISI U OLIEHKU PE3YyJIbTaTOB OCBOEHUS Y4EOHOW AMCIUTUIMHBI
UCTIOJIb3YeTCsl CUCTEMa OIICHOYHBIX MEpOIPHITUH, MpeAcTaBisfomas coboil KOMIUIEKC y4eOHBIX
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MEPOTIPUATHIA, COTJIACOBAHHBIX C pe3yJbTaTaMu O0ydeHHsI U CHOPMYITHPOBaHHBIX ¢ yueTom PI'OC
COO (mpeametnbie pe3ynbtathl o aucturiuae) 1 @I'OC CIIO.

Ne | OK/TIK | Moayas/Pa3znen/Tema Pe3yabTaT 00yueHus Timer OIIeHO'le x
MeponpusTHI
| | OcHoBHOe conepxxanune
1 Pa3nen 1. OcHoOBBI ©opuyposats
0a30Bbl€e MOHSITHS U
CTPOEHHS BellecTBa
3aKOHbI XUMHH
1.1 |OK 01 CrpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHue atomoB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSMHEHHUI B |XMMHUYECKUX SJICMEHTOB U
Y IPUPOJa XUMHUYECKOU |COOTBETCTBUU CO MPUPOJIa XUMUYECKOMN CBSA3U.
CBSI3H CTETICHBIO OKUCIICHUS 2. 3a1aun Ha COCTABJICHUE
XUMHYECKHX DJIEMEHTOB, |XMUMHUYECKUX QOpMyT
WCXOJS U3 BAJICHTHOCTH U |ABYXaTOMHBIX COCIUHEHHI
ANEKTPOOTPHUIATETLHOCTU |(OKCUIIOB, CYNb(UIOB, TUAPUIOB
U T.I1.).
3. 3aiaHus Ha UCTIOJIb30BAHHUE
XAMHYECKON CUMBOJIMKH U
Ha3BaHUM COCIMHCHUM 110
HOMEHKJIAType MEXIyHApOIHOTO
COI03a TEOPETHYECCKOMN 1
NPUKIIATHON XUMUH U
TPUBHUAJILHBIX Ha3BaHUM IS
COCTaBJICHUS XUMUUYECKHUX
dhopmyn IByXaTOMHBIX
coeuHEeHU! (OKCUIOB,
Cyab(GUI0B, THAPUAOB U T.I1.) U
JIPYTUX HEOPTAaHHMUECKUX
COEMHEHMI OT/IEJIbHBIX KJIACCOB
1.2 | OK 01 Ilepnonnueckuii 3ak0H 1| XapaKkTepu30BaTh 1. Tect «Metamnuueckue /
OK 02 tabmuma J{.U. XUMHYECKHE JIEMEHTHl B |HEMETaJINYECKHUE CBOMCTBA,
MenneneeBa COOTBETCTBUU C UX 3JEKTPOOTPULATENBHOCTD U
MOJIOKEHUEM B CPOJICTBO K AJIEKTPOHY
MEePUOINYECKON CUCTEME |XUMHUYECKUX IJIEMEHTOB B
XUMUYECKUX DJIEMEHTOB  |COOTBETCTBHUE C UX JIEKTPOHHBIM
.. Menneneena CTPOEHUEM H MOJIOKEHHUEM B
MIEPUOIUYECKON CHCTEME
XUMHUYECKHUX dyiemeHToB J[. 1.
Menneneenay.
2. IlpakTyeckue 3a1anus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOEHHUEM ATOMOB XUMHUYECKUX
3JIEMEHTOB U EPUOUYECKUM
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHBIX
MeponpUusTHI

MU3MEHEHUEM CBOWCTB
XUMHMUYECKHX 3JIEMEHTOB U UX
COCIMHEHUH B COOTBETCTBUHU C
nonoxxenueM Ilepuonnueckon
cucreMme.

3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUYECKUE 3a1aHus Ha
XapaKTepU3alui0 XMMUYECKUX
51eMeHTOoB: «MeTtaunyeckue /
HEMETAJUIMYECKHE CBOMCTBA,
3JIEKTPOOTPULATEIIBHOCTD U
CPOJCTBO K JIEKTPOHY
XUMHUYECKHX JIEMEHTOB B
COOTBETCTBHE C UX JIEKTPOHHBIM
CTPOECHHEM H IIOJIOKEHHUEM B
NEPUOANYECKOHN CHUCTEME
XUMHYECKHX IJIEMEHTOB

.. MenneneeBay

Pasznea 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuid

KonTtpoabsnas padora
«CTpoeHue BemecTsa u
XHMHYeCKHe peaKkium»

2.1

OK 01
OK 04

TuIbl XUMHYECKUX
peaKkuuit

CocTaBnaTh peakiuu
COCITUHEHUS, PA3IIOKEHUS,
oOMeHa, 3aMelleHus,
OKHUCJIUTEIBHO-
BOCCTAHOBUTCIBbHBIC
peakuuu

1. 3agaum Ha coCTaBICHUE
YpaBHEHUH PEaKIUM:

— COEIMHEHHS, 3aMEIICHHS,
pasnoxeHusi, o0OMeHa,

— OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLU C
HCIOJIb30BaHUEM METOJa
ANEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MaccChl
BEIlleCTBA U 00bEMA

ra3oB [0 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIH 00BEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEakIuu BEIIECTB; pACYETHI
Macchl (00bEMa, KoMYecTBa
BEILIECTBA) MTPOJIYKTOB PEAKIIMH,
€CIIH OJTHO U3 BEILECTB NMECT
npuMecu

2.2

SJ'ICKTpOJII/ITI/ILIeCKaH
JUCCOIAINA U HOHHBIN

CocTaBisTh ypaBHEHHUS
XUMUYECKHX PeaKIiuu

1. 3amanus Ha cocTaBJIeHIE
MOJIEKYJISIPHBIX 1 MOHHBIX
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHBIX
MeponpUusTHI

oOmeH

HOHHOI'0 0OMeHa ¢
Y4aCTHEM
HCOPraHNYCCKUX BCUICCTB

peaKkIuii ¢ ydacTHEeM KHUCJIOT,
OCHOBaHHUH U COJICH,
YCTaHOBJICHUE U3MEHEHHUS
KHUCJIOTHOCTH CPEIbI

2. Jlaboparopnas padota "Turmsl
XUMHUYECKHUX peakiuii”

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOpPraHu4ecKUuX
BellecTB

HccaenoBarb cTpoeHue u
CBONCTBA
HEOPraHHYeCKHX
BelecTB

KonTtpoabnas padora
«CBoiicTBa HEOPraHMYECKUX
BeIleCTB

3.1

OK 01
I1K..

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYEeCKue
BEIIECTBA B COOTBETCTBUU
C X CTPOCHHEM

1. Tect «Homenknatypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOPMYIIbI UITU
COCTABJICHUE XUMHYECKOU
(bopMyIIBI HCXO/S U3 Ha3BAHUS
BEILECTBA 10 MEXIYHAPOIHON
WJIN TPUBUAIBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCOBOM
110JI1 (Macchl) XUMHYECKOTO
JJeMeHTa (COeAMHEHUS) B
MOJIEKYJIe (CMecH).

3. lIpakTryeckue 3aganus 1Mo
KJ1accu(puKaluy, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
OIIpEACICHUE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BU/1a XUMHUECKON
CBSI3M U TUIIA KPUCTAJUINYECKOM
peleTku

3.2

OK 01
OK 02
IK...

Du3nko-XxuMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

VcranaBauBarth
3aBUCUMOCTh (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILIECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, a TAK)Ke TUIIa
KPUCTAJTMYECKOM

1. Tect «OcobGenHoctu
XUMHYECKHUX CBOMCTB OKCUOB,
KHCJIOT, OCHOBaHUH, aM(pOTEPHBIX
TUIPOKCHUIOB U COJIEM».

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUN
C Y4aCTHEM IIPOCTHIX U CIOKHBIX
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHBIX
MeponpUusTHI

PCUICTKHU

HEOPraHUYECKUX BEILECTB:
OKCHJIOB METAJIJIOB, HEMETAILJIOB U
aM(pOTEePHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUU M aM()OTEPHBIX
TUIPOKCUI0B, HEOPTaHUYECKUX
coJieil, XapaKTepu3yIOLUIX UX
CBOMCTBA U CIIOCOOBI TOJTYYEHHUSI.
3. [IpakTUKO-OpHUEHTUPOBAHHbIEC
TEOpETHUYECKHE 3a/laHus Ha
CBOMCTBA U ITOJIy4YCHHUE
HEOPraHUYECKUX BEILECTB

3.3

OK 01
OK 02
OK 04

Unentuduxamms
HEOPTaHUYECKUX
BEIECTB

Hccnenosars
KAQU4CCTBCHHBIC peaKHI/II/I
HeOpFaHquCKHX BCIICCTB

1. IIpakTHKO-OPHUCHTUPOBAHHBIE
3aJIaHus TI0 COCTABIICHUIO
XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOPTaHUYECKUX BEIIECTB,
UCTIONB3YEMBIX IS KX
UJCHTU(UKAITIH.
2.JIaboparopnas pabdora:
“Unentuduxans
HEOPTaHWYECKUX BEIIECTB”

Pasnen 4. Ctpoenue u
CBOMCTBA
OpPraHMYecKux
BellleCTB

HccnenoBath cTpoeHue u
CBOICTBA OPraHUYecKHX
BelllecTB

KonTpoasnas padora
«CTpoeHue U CBOMCTBA
OpPraHHYecKHX BellecTB)

4.1

OK 01
IK...

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHMYECKUX BEIIECTB

Knaccugpunuposars
OpraHn4€CKuUC BEIICCTBA B
COOTBETCTBUHU C UX
CTPOEHHUEM

1. 3anaHus Ha cocTaBJIeHUE
Ha3BaHWH OPraHUYECKHUX
COEIMHEHUH 10 TPUBUAJILHON WIH
MEXIYHAPOIHOU
CHUCTEMATUYECKON HOMEHKIIATYPE.
2. 3ajaHus Ha COCTaBJICHUE
IIOJIHBIX ¥ COKPAIEHHBIX
CTPYKTYPHBIX (OpMyIT
OpPraHMYECKUX BEIECTB
OTJIEJIbHBIX KJIACCOB.

3. 3aauun Ha ONpeEeIeHUE
npocreiien GopmyIibl
OpPraHMYECKON MOJIEKYJIbI, UCXOS
13 JIEMEHTHOTO cocTaBa (B %)
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THnbI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHH
4.2 | OK 01 CBolicTBa OpraHMYECKUX | Y CTaHABJIMBATh 1. 3amaHus Ha COCTaBJIICHUE
OK 02 COCMHEHUI 3aBUCUMOCTH (hPU3HKO- YpaBHEHUN XUMUUYECKUX pPeaKIui
OK 04 XUMHUYECKUX CBOMCTB C y4aCTHUEM OPraHUYECKUX
IK... OPraHUYECKHUX BEIIECTB OT |BELIECTB HA OCHOBAHUHU UX
CTPOEHHUS MOJIEKYJI COCTaBa U CTPOCHUS.
2. 3ajaHus Ha COCTaBJIECHUE
ypaBHEHUN XMMHUYECKUX PEAKIUH,
WUTFOCTPUPYIOLIUX XUMUYECKHE
CBOMCTBA C yU€TOM MEXaHU3MOB
IPOTEKaHUs JaHHBIX PEAKUUN U
TEHETHUYECKOM CBSI3HU
OpPTraHUYECKUX BEIIECTB Pa3HbBIX
KJIACCOB.
3. PacuerHble 3a1auu 110
YpaBHEHUSIM PEAKIIMM C y4acTHEM
OpPraHUYECKUX BEIIECTB.
4. JIaboparopnas paboTa
“IIpeBpaleHusi OpraHu4eCKuX
BELLECTB [IPU HarpeBaHuu"
4.3 | OK 01 Unentuduxanms Hccnenosate 1.IIpakTUKO-OpUEHTUPOBAHHBIC
OK 02 |opraHm4eckux BELIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpraHUYECKHUX XUMUYECKHUX PEAKLUN C y4aCTUEM
IIK... MpUMEHEHNE B OBITOBON |COCAMHEHUN OT/IETBHBIX |OPraHUYECKHX BEIIECTB, B T.4.
Y TIPOU3BOICTBEHHOM KJIaCCOB HCTIONB3YEMBIX ISl MX
JIEATEIIbHOCTH YeJIOBEKa UIACHTU(PUKAIUHU B OBITY U
MPOMBIIUIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxaruist OpraHn4ecKux
COEIMHEHUH OTJENbHBIX KJIACCOB™
5 Pazpeu S. XapakrTepu3oBaTthb
Kunernueckue n BJIMSIHAE PA3JINYHbIX
TepMoaAMHAMUYECKHE |(PaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NpoTeKAHMS XHMHUYECKHX peakumii
XHMHYECKHX peaKkuui
5 |OKO01 CKOpOCTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBaHHBIE
OK 02 |peakumii. XMMHYECKOE |BJIMSHHUE KOHIIEHTPALMK  |T€OPETHYECKHUE 3aaHuUs Ha
IK... paBHOBecCHE pearupyromurx BeIecTB U |aHaIu3 (PaKTOPOB, BIUSIONIINX HA

TEMIIEPATypPbl HA CKOPOCTh
XUMHUYECKHX PeaKIuii
XapakTepu3oBaTh

HU3MCHCHUC CKOPOCTU XHUMHUYECKOU
pCaknunu. HpaKTI/IKO-
OPHUCHTHPOBAHHBIC 3aJaHW Ha
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THnbI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHl
BIIMSTHUE U3MEHEHHUS npuMeHeHue npuHuuna Jle-
KOHIIeHTpauuu Beniects, |lllaTenbe 11 HaXOXKACHUS
peakuuu cpeasl u HaIpaBJIEHUs CMEIECHUS
TEeMIIepaTyphl Ha paBHOBECHS] XUMHYECKOW peakiinu
CMEIIIEHNEe XUMHUYECKOTO |¢ aHaIu3 (aKTOPOB, BIHUSIOIINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS

6 HccnenoBath HCTUHHBIE

Pa3zgen 6. PacTtBopnl PacTBOPHI € 32IaHHBIMHA
XapaKTepUCTUKAMU
6.1 | OK 01 ITonsaTune o pacrBopax  |Pa3zninuars UCTUHHBIE 1. 3agaun Ha NPUTOTOBJICHUE
OK 02 pacTBOpbI PacTBOPOB.
IIK ... 2. [IpakTHKO-OpUEHTUPOBAHHbBIE
pacueTHbIe 3aJaHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM U
IIPOU3BOJCTBEHHOMN AESITEIbHOCTU
YeJioBeKa
6.2 | OK 01 Hccnenoanue cBoiicTB |VMccienoBarh Gpu3nko- JlabopaTtopHas pabota
OK 04 |pactBOpOB XUMHUYECKHE CBOKMCTBA “IIpuroroBieHue pacTBOPoB”
IIK ... WCTUHHBIX PACTBOPOB

Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJAepPKaHue (COAepPKaHUue NPUKJIATHOT0 MOIYJIS)

7 Pa3zpnen 7. OuenuBath nocJjieacTBus |3ammra Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuueii mpogeccuoHaIbHOM
NPOU3BOACTBEHHOM NPOU3BOJACTBEHHOI AesITeJIbHOCTH)

AeSITeJIbHOCTH AeSITeJIbHOCTH YeI0BeKa

YeJI0OBeKa ¢ MO3u LUt
IKOJIOTHYEeCKOH
0e3onmacHoOCTH

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

Xumus B ObITY U
IIPOM3BOICTBEHHOMN
JIeATEIIbHOCTH YeJI0BEeKa

OneHnBaTh IOCICICTBHS
OBITOBOM U
MPOU3BOJACTBEHHOMN
JIEITETLHOCTH YEJIOBEKA C
MO3UITAH DKOJIOTHIECKON
0e30macHOCTH

Keiic (c yuerom Oymymieit
npodeccroHanbHOM
NESITEIIbHOCTH)

Bo3MokHBIE TEMBI KEHCOB:

1. IToTennenue kmuMara u
BBICBOOOK/IEHHUE Ta30BBIX
THIPATOB CO JIHA OKEaHa.

2. Bynyume marepuansl s aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHUSI.
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHBIX
MeponpUusTHI

3. HoBble Matepuanbl Ajist
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTENBHBIX MTPENapaToB
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