AHHOTaNMA K pado4eil nporpaMmMe y4eOHOM JMCIUIIIHHBI

OVIIL.10 «Xumus»

MecTo0 AMCUMILIMHBI B CTPYKTYpe o0pa3oBaTtejbHON nporpammbl CIIO

1 IACIIOPT PABOYEH ITPOTPAMMBI YYEBHOW IUCIIATI/IMHBI
OVIL.10 XUMus
1.1.06s1acTh NpuMeHeHus padoyeil NporpaMMsl

Pabouas mporpamMma y4eOHON IUCIHUIUIMHBI TpeJHa3HAYeHa s H3Y4YeHUS XUMHH B
npodeccnoHabHBIX 00pa30BaTEIbHBIX OpraHU3aLUAX, PEATU3YIOIMINX 00pa30BATEIbHYIO MPOrpaMmy
cpeanero oomero 00pa3oBaHus B MpeIeax OCBOSHUS OCHOBHOH Mpo(decCHOHaIbHON 00pa30BaTeIbHOM
nporpammbl  CITIO (OIIOIT CIIO) na 6a3e OCHOBHOTO 0OmIero OOpa3oBaHHs MpPU TOATOTOBKE
CHEIHAIMCTOB CpPEeIHEro 3BeHa, B cooTBeTcTBUM ¢ TpeboBanusimu DPI'OC cpeanero oobiero
o0Opa3oBaHMs, NPEABSBIAEMbIX K CTPYKTYpE, COIEPKAHUI0 W pe3ylbTaTaM OCBOCHHUS Y4eOHOM
JTUCIHUIUTAHBL « XUMUS).

PaGouas mporpamma y4eOHOM AMCHMILTUHBI MOXKET OBITH MCIOJB30BaHA B JIOMOJHUTEIHHOM
npodeccuoHanbHOM 00pa30BaHUM (B MPOrpamMmax MOBBIIIEHUS KBaTU(PUKAIMU U TIEPEIOATOTOBKH), U
npodeccuoHaibHOW ToaroroBke 1o crnenuanbHocTh  09.02.07 MudopmanmoHHbIE CUCTEMBI U
POrpaMMHUPOBAHUE CPEAHETO NMPO(ECCHOHAILHOTO 00pa30BaHMUS TEXHOJIOTMYECKOTO MPOGWIs TpU
peajin3aluy MporpaMm MOAroTOBKH CIIEHUAINCTOB CPEAHETO 3BEHA

1.2. MecTo ITMCHMIJIMHBI B CTPYKTYPe OCHOBHOM nMpodeccHoHATLHOT
o0pa3oBaTe/IbHON NPOTrPaMMBbI:

Huctunnuna « XuMUsD SIBJISIETCS YaCThIO 00s13aTeIbHOM TpeAMeTHON o0acTu « EcTecTBeHHBIE
HayKW», U3y4aercsi B o0uieoopazoBarenbHoM 1ukiie yueonoro miaana OIIOIT CIIO ¢ yuerom npoduis
npodeccnoHanbHOTO 00pa3oBaHus. JIMCUMIUIMHA MMEET MEXIPEIMETHbIE CBA3M C IUCLUIUIMHAMU
00111€00pa30BaTENILHOTO M OOIIENPO(GECCHOHATBHOIO LHUKIOB, a TaKkKe € MEXIUCIHUILTMHAPHBIMU
kypcamu (aanee — MJIK) npodeccuonanbHoro nukia.

Oo6meoOpa3oBaTenbHas  AUCHUIUIMHA — «XHUMHS»  SBISETCS  00sS3aTelbHOW  YaCThIO
0011e00pazoBaTebHOTO HHKJIa oOpa3oBareiabHOM mporpamMmbl B cootBeTcTBUH ¢ PI'OC CIIO mo
cneransHoct  09.02.07  HubopManMoHHBIE CHUCTEMBI M MPOTPAMMHUPOBAHHE  CPEIHETO
npoEeCCHOHATBHOTO  00pa30BaHMUsA TEXHOJOTMYECKOro MpOQHIs TMpH peaau3alud MporpaMmm

IMOATOTOBKU CIICHUAJIMCTOB CPEAHETO 3BCHA

1.3. Ilesu u muIaHupyeMbie pe3yabTaThl 0CBOCHHUS THCHUTLIHHBI:



DOpMUPOBAHHUE y CTYJCHTOB XMMHYECKOM COCTABISIOLIENM €CTECTBEHHO-HAyYHOM KapTUHBI
MHpa KaK OCHOBBI IIPUHSATHUS PEIIECHUN B dKU3HEHHBIX U IPOU3BOICTBEHHBIX CUTYAIUSIX, OTBETCTBEHHOTO
MOBEJICHUS B IPUPOIHOW CpELE.

3ajaun JUCHUTIIINHBI:

O copMHpOBATH MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX MPOIIECCOB U
SIBJICHUH B OKPY’KaIOILEH Cpesie, LeJITOCTHOW HayYHOU KapTUHBI MUPA, B3AUMOCBSI3U U

B3aMMO3aBUCUMOCTU €CTCCTBCHHBIX HAYK;

O Pa3BUTh YMEHHUS IPOBOIUTH PACUETHI 10 XUMUYECKUM (HOPMYJIaM U ypaBHEHUSIM

XHUMHUYCCKUX peaKuHﬁ, IUIAaHUPOBATH U UHTCPHIPETUPOBATE PE3YJIbTATEI XUMHUYCCKUX SKCIICPUMEHTOB,

O c(OpMHPOBATH HABBIKH MTPOBEICHUS XUMHUYECKUX IKCIIEPUMEHTAILHBIX UCCIICIOBAHUN C
COOJTIOICHHEM TPaBUII OE30IIaCHOTO OOpAIIeHHs C BEIIECTBAMH U JIa00PaTOPHBIM 000pyI0BaHUEM;

O pa3BUTh YMEHMSI aHAIU3UPOBATh, OLIEHUBATh, IPOBEPATH HA JIOCTOBEPHOCTh U 0000IIaTh
MH(POPMAIINIO XUMUYECKOTO XapaKTepa U3 Pa3IUIHbIX HCTOYHUKOB,

O copMHpOBATH YMEHHS TPOTHO3UPOBATH IMOCIEICTBUS CBOCH JEATEIBHOCTH U
XMUMHUYECKHUX MPUPOJHBIX, OBITOBBIX U POU3BOACTBEHHBIX IIPOLIECCOB;

O c(OopMHPOBATH MOHUMAHUE 3HAYMMOCTH JIOCTHKCHUN XUMHUECKON HAYKH U TEXHOJIOTUI
IUI pa3BUTHUS COLMAJIBHON U MPOU3BOACTBEHHOM cdep.

IIpakTnueckas MIOATOTOBKA BKJIFOYAET B celst MIPUKIIATHON MOZYJIb

npodeccnoHaTbHOOPUEHTUPOBAHHOTO COJIEPIKAHUS.



OcBoenmue coepkaHus yueOHOTro npeMeTa « XuMush» 00ecrieuuBaeT JOCTHKEHUE CTYACHTAaMH CIIEAYIOMINX pe3ynbTaToB B coorBeTcTBHM ¢ PI'OC CIIO
Ha ocHoBe PI'OC COO:

Kona u Il1anupyemMsie pe3yabTaThl 0CBOCHHS THCIHMIIINHBI
HanMeHOBaHHe
¢dopmupyembIx
KOMITeTeH I M
Oo01mue JAucnunianHapHbie
OK 01. Beibupath B yacTu TPpyA0BOr0 BOCIIUTAHMSA: - BJIAJETh CUCTEMOM XMMHMYECKUX 3HAHMM, KOTOpas BKIKOYAET:
CIIOCOOBI PELIEHHUS - TFOTOBHOCTb K TPY/y, OCO3HAHHE LIEHHOCTH MAaCTEPCTBA, | OCHOBOIIOJIATAIOIINE TOHATHA (XUMHYECKHHA DIIEMEHT, aTOM,
3ajat Tpynomooue; ANIEKTPOHHAs 000JI04Ka aTOMa, S-, P-, d-dJIEKTPOHHBIE OpOUTAIIN
MpoQeccHoHanbHOM | _ FOTOBHOCTb K AKTUBHOI JesATeabHOCTH | ATOMOB, HOH, MOJIEKYJIa, BAIEHTHOCT, SJIEKTPOOTPUIIATEIbHOCTD,
ACATCIIHOCTH CTENEHb OKUCIICHUS, XUMHUECKas CBsA3b, MOJIb, MOJISIPHAsl Macca,
PUMEHHUTEIBHO K TEXHOJIOTUYECKOM " COLMAIbHON  HANpPABICHHOCTH, | \onapHBIE  00BEM, YIVIEPOAHBIH cKeleT, (YHKIMOHAIbHAS
Pa3IUYHBIM i
CTI0COOGHOCTH MHUITMUPOBATH, TIIAHUPOBATH U caMocToATepHo | | PYIIE, PAIUKa]l, H3OMCPH, M3OMCPBI, TOMOIOIMHECCKIH Pil,
KOHTCKCTaM TOMOJIOTH, YTJICBOJOPOJBI, KHCIOPOA- U  a30TCOJACpIKaIIue
BBITIOJIHATH TaKyIO0 JESTEIbHOCTD; COC/IMHEeHHUs, OMOJOrMYeCKH AaKTHBHBIC BellecTBa (YIJICBOMBI,
KUPBI, OCJIKH), MOHOMEpP, TMOJUMEpP, CTPYKTypHOE 3BEHO,
- WHTEpeC K pasnuuHbIM  cdepam
. BBICOKOMOJIEKYJISIPHBIE COETUHEHNUSI, KPUCTANTNYECKas peleTkKa,
npogpeccHoHanbHOH THUTIBI XUMHAYECKUX peaxmmii (OKHCITUTENBHO-
NEeATETBHOCTH, BOCCTAHOBUTEINIbHBIE, 53K30- U D3HJOTEPMUYECKHE, PpEaKIUH
HOHHOTO OOMEHa), pPacTBOpP, DJIEKTPOJMTHI, HEIICKTPOIUTHI,
Opjajgenne yHHBEPCAILHBIMH  YYeOHBIMH SIIEKTPOTUTHIECKAST JUCCOLIAINS, OKHUCJIMTEND,

BOCCTAHOBUTCIIb, CKOPOCTDH XUMHYCCKOU peakuru, XUMHUYCCKOC

NMO3HABATEJIbHBIMU JIEHCTBUSIMH:
paBHOBECHE), TEOPUH U

a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:
- CaMOCTOSITENIbHO (OPMYJIUPOBATh M aKTyaJIU3UPOBATH

npoOJieMy, pacCMaTpuBaTh €¢ BCECTOPOHHE;




- YCTAHABIMBAaTh  CYIIECTBEHHBIH  MpH3HAK  WJIH
OCHOBAHUS JJISl CPAaBHEHHUS, KIACCU(PUKAIIMH U 0000IICHMS;

- OIpeaACIIATh HEIN ACATCIbHOCTH, 3a/laBaTh IapaMETPhI U




KPUTEPUU UX JTOCTUKCHUS;

- BBIABIIATD 3aKOHOMCPHOCTHU u MIPOTUBOPCUUSA B

paccMaTpruBACMBIX ABJICHUAX,
B JOCATCIBHOCTD,

- BHOCUTb KOPPEKTHUBELI OLCHUBATh

COOTBETCTBUE  pE3YJbTAaTOB  LIEJsIM, OILICHUBaTh  PHUCKHU
MOCJIEICTBUN ACATCIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TMIPU PEIICHUN
YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIe HCCJIeN0BaTENbCKUE € CTBUSA:

- BIIAJICTh HABBIKAMHU Y4€OHO-HCCIEOBATEIbCKON H
MIPOCKTHOM JIeATEIHbHOCTH, HABBIKAMHU Pa3pelIeHUs MpooIem;

- BBISIBIIATH

MMPUIUHHO-CJICACTBCHHBIC CBA3U H

aKTyaJIM3UpOBaTh 3a/1ady, BBIABUIATh T'MIIOTE3y €€ PEIICHHS,
HAaxOJIUTh ApIYMEHTHI I JOKa3aTeJIbCTBA CBOMX
YTBEpXKACHUH, 3a7aBaTh IapaMeTPbl U KPUTEPUU PELLICHNUS;

- AQHAJIM3UPOBATh ITOJYYEHHBIE B XOJ€ pELICHUs 3aJadu
pe3yabTaThl, KPUTUYECKH OLEHHMBATh HX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETh IICPCHOCUTH 3HAHUA B [IO3HABATCIBHYHO U

IMPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

3aKOHBI (TGOpI/I}I XUMHYCCKOTI'O CTPOCHU S OPraHUYCCKUX BCIICCTB
A.M. bytiepoBa, Teopusi 3JIEKTPOJIUTHUYECKOM IAUCCOLMAIINH,
nepuonnueckuil 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHUs

Macchbl), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUN SI3bIK XHUMHH,

(dakToNOrHYeCKre CBEACHHS O CBOMCTBAX, COCTaBe, MOTYYCHUH U
0€30MacHOM HCIOJIb30BAaHUN BAKHEUIIMX HEOPTaHUYECKUX H
OpPTaHWYECKUX BEUICCTB B OBITY U MPAKTUYCCKOU JIEATEIHHOCTH

YEJIOBEKA;

- YMETb BBIABILATH XapaKTEPHbIC IPU3HAKM U B3aWMOCBS3b
U3YYCHHBIX IIOHATUHM, NPUMEHATH COOTBETCTBYIOLIUE ITOHATHS
IIPU  OIMCAaHUM CTPOCHHUS U CBOMCTB HEOPraHUYECKUX H

OpPraHu4CCKuXx BCHICCTB W HX IIPCBP aH_IeHI/Iﬁ; BBISIBJISITH

B3aMMOCBSI3b XUMHYCCKUX 3HAHUM C TTOHATHSIMH U

MIPEACTABICHUAMU JPYIUX E€CTECTBEHHOHAYUYHBIX IPEIMETOB;
YMETh MCIOJIb30BaTh HANMEHOBAHUS XWMHMUYECKHX COCIMHEHHU
MEXIYHAPOAHOIO COX03a TEOPETUYECKON U MPUKIAJIHON XUMHUH U
TPUBUAIbHBIE Ha3BaHUS  BAXKHEHIIMX  BEIIECTB  (STHIIEH,
alleTUJIeH, IIIMLEPHH, (peHoll, GopMalbAerul, YKCyCHash KUCIIOTa,
IVIMIWH, YTapHbBIA Ta3, YIIEKHUCIBIA ra3, aMMHaK, rameHas
U3BECTh, HeEralieHas W3BEeCTb, NUTbEBas COAAa M JAPYTHX),
COCTaBIATH  (OPMYJIbI HEOPraHMYECKUX M  OpPraHMYECKUX
BEIIECTB, YPAaBHEHMsS XHMMHUYECKHX pEaKIHi, OOBACHATh UX
CMBICJT; IOATBEPKAATh XapaKTepHbIE XUMHUUECKUE CBOMCTBA




- YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX
obJacreit;

- BbIZIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIriHaJIbHbBIC




moAXOAbl U pCHICHUS

- CHOCOOHOCTB MX UCIIOJIb30BaHM B [T03HABATEIBHOM U
COLIMAJIBHOM ITPAKTHUKE

BEILIECTB COOTBETCTBYIOIMMHU 3KCIIEPUMEHTAMU M 3alUCAMH
YPaBHEHUI XUMHUUYECKUX PEAKIIUM;

- YyMETh YCTAHABJIMBATh NPUHAJICKHOCTh H3YUYECHHBIX
HEOPraHWYECKUX MU OPraHUYECKHX BEIIECTB K ONPEAECICHHBIM
KJIacCaM M TpyIIaM COCIMHEHUMN, XapaKTepU30BaTh UX COCTaB U
BOKHENIIME CBOWMCTBA; OINPEIEIATh BUIbl XMMUYECKHX CBS3EH
(koBajIecHTHasl, WMOHHAs, METAIMYECKAas, BOJOPOJHAS), THIIbI
KPUCTAJUTMYECKUX  PEIIETOK  BEIIeCTB;, KJIAcCU(HUIIMPOBATH

XUMHNYCCKHEC PCAKIINH,

- chpopMHpOBaTh  MPEJICTABICHHUS: O  MaTepUAIbHOM
€IMHCTBE MHpA, 3aKOHOMEPHOCTSAX U I103HABAEMOCTH SIBJICHUI
IIPUPOJBI; O MECTE U 3HAYEHUH XUMHUU B CUCTEME €CTECTBEHHBIX
HAayK W €€ poiu B OOECHEUYEHUU YCTOWYMBOIO PpPa3BUTHS
YeJoBeYecTBa: B pelICHMM  MpoOJeM  3KOJIOrMYecKOH,
SHEPreTUYeCKOM U MUIIEeBOW 0€30IacHOCTH, B PAa3BUTUU
MEIMIVHBI, CO3/laHUU HOBBIX MaTEpUAJIOB, HOBBIX MCTOYHHKOB
SHEPruM, B 00E€CTIEYEHUH PALIMOHAIBHOTO MPUPOAONOIb30BAHNUS,
B (pOpMHUPOBAHUU MUPOBO33PEHUS U 0OILEH KyJIbTyphl YEJIOBEKA,
a TaKXXe HKOJOIMYeCKH OOOCHOBAaHHOI'O OTHOILIEHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpene;

- BJIAJIETh CUCTEMOW XWUMHYECKUX 3HAHUW, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAIOIINE MOHATUS (JIOMOJHUTENBHO K
CUCTEMeE MOHATHI 0a30BOT0 YPOBHSI) - H30TOIIbI, OCHOBHOE U




BO30Y>KJIEHHOE COCTOSIHME aToMa, THOpHAM3alMs aTOMHBIX
opOutaneii, xumuueckas cBs3b (" " m "", KpaTHBIE CBS3H),
MOJIIpHAsl KOHIICHTpAIus, CTPYKTypHas Qopmyia, H30MepHs
(cTpykTypHasi, reoMmerpudeckasi (LUC-TpaHC-U30MEpHsi), THUIIbI
XUMHYECKUX DPEaKIHid (TOMO- M TeTepOTCHHBIC, O0OpaTUMBbIC U
HeoOpaTuMbIe), pacTBOPbI (MCTHHHBIE, TUCIEPCHBIE CHCTEMBI),
KPUCTAJIOTUAPATHL,  CTENEHb  JUCCOLMAIUHU,  DIIEKTPOJIU3,
KPEKHUHT, PU(QOPMUHT); TEOPUHM H 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PECHUYECKHE 3HAHUS, JIKAIIMEe B OCHOBE MOHUMAaHUSA
OPUYMHHOCTY M CUCTEMHOCTH  XMMHUYECKHX  SIBICHUI,
COBpPEMEHHBIE IIPEJICTABIICHUSI O CTPOSHUH BEIIECTBA HA AaTOMHOM,
MOJICKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX; IIPEICTABICHUS O
MEXaHM3MaX XUMHYECKHX pPEaKIUil, TepMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKAHUS, O XUMUYECKOM
paBHOBECHUM,  JHUCIEPCHBIX  CUCTEMaxX,  (haKTOJIOTHUECKHE
CBEJICHHSI O CBOWMCTBAaX, COCTaBe, MOIYYCHHMH U O€30MacHOM
WCIIOJIb30BAaHUM Ba)XKHEHIIMX HEOPraHMYECKUX U OPraHMYECKUX
BEIIECTB B OBITY M TMPAKTUYECKON JIEATETLHOCTH YEJIOBEKa;
0o0IIMX HAyYHBIX MPUHIHUIAX XUMHYECKOro MPOU3BOJCTBa (Ha

puMepe MPOU3BOCTBA CEPHON KUCIOTHI, aMMHUAKa, METAHOA,
nepepaboTku HeDTH);

- YMETh IPOBOJUTH PacyeThl 10 XUMHUYECKUM (popMyiam u




YPaBHEHMSIM  XHMHYECKHX  pPEaKUUHd ¢  HCHOJIb30BaHHEM
¢u3nveckux BeNMWYMH (Macchl, O0ObEMa Tra30B, KOJHYECTBA
BEIIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHOH
CTOPOHBI: pacyeTbl MO HAXOXAECHUI XUMHUYECKOH (OpPMYIIbI
BEILIECTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BEILECTBA)
IPOAYKTa peaKklUH, €CIM OJHO W3 MCXOAHBIX BEIIECTB JaHO B
BH/JIE PACTBOPA C ONPEIEICHHON MaCCOBOU J10JIEH PAaCTBOPEHHOIO
BEIIECTBA MJM JIaHO B M30bITKE (MMEET HPUMECH); PaCUEThl
MaccoBOW WM OOBEMHOH [IOMM BBIXOAA MPOAYKTA PEaKIUH;
pacueTsl TernoBoro 3¢¢exra peakiuii, 00bEMHbIX OTHOLICHUN

ras’os;

- YMETh BBISIBJISTH XapaKTEepPHbIE MPU3HAKU U B3aHMMOCBS3b
W3YUYEHHBIX TMOHSATUN, MPUMEHSTH COOTBETCTBYIOIIUE TMOHSTHS
IpU ONHCAHMM CTPOEHUSI U CBOMCTB HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB U WX TMPEBpallleHUu; BBIABIATH
B3aUMOCBSI3b ~ XMMHUYECKUX  3HAHMM C  TIOHATHSIMH U
MPEJICTAaBICHUSIMA JAPYTUX IpPEeIMETOB AJisi 0ojiee OCO3HAHHOIO
MOHUMAaHUS U OOBSICHEHHS CYLUTHOCTH MaTEepHAILHOTO €IMHCTBA
MHpa; UCIOJIb30BAaTh CHUCTEMHBIE XWMUUYECKHE 3HAHUSA IS

00BSICHEHUS ¥ IPOTHO3UPOBAHUS SBJICHUH, UMEIOLIUX

€CTECTBEHHOHAYYHYIO PUPOAY;

10



- YMETh
COEeIMHEHU

HCIIOJIL30BaTh
MEXyHapOIHOTO

HpHKHaﬂHOﬁ XUMHNHU

HaMMCHOBaHUA

COro3a

TEOPETUUYECKOMN

XUMHYCCKHUX

u
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Y TPUBUAJIbHBIC HAa3BaHMs BEUIECTB, OTHOCSIIUXCS K N3YYECHHBIM
KJlacCaM OpPraHMYECKUX UM HEOPraHMYeCKHX COCIUHEHUH;
UCIIOJIb30BaTh XMMHMYECKYI0 CHMBOJMKY JJISl COCTaBJICHUS
GbopMya  HEOpPraHMYECKUX  BEIIECTB, MOJEKYJSAPHbIX H
CTPYKTYPHBIX (pa3BEpHYTBIX, COKpAIIEHHBIX M CKEJIETHBIX)
dbopMya OpraHMYeCKHMX BEHIECTB; COCTABIATH ypaBHEHHS
XUMUYECKUX  peakuud M  pacKpblBaTb UX  CYLIHOCTH:
OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ MMoCpcaACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajlaHCa 3TUX PEaKIHil; peakiuii
HOHHOTI'O obMeHa IMyTEM COCTaBJICHHU ux IIOJIHBIX n
COKpalllCHHBIX HMOHHBIX YpPaBHEHMM; pPEakUMd THIPOJIN3a,
peakuui KOMILJIEKCOOOpa3oBaHus (Ha puMepe
THAPOKCOKOMIIJICKCOB ILMHKAa U aJIIOMI/IHI/IH); MOATBCPKIAATH
XapaKTCPHBIC XUMHUUYCCKUEC CBOMCTBA BCIICCTB
COOTBETCTBYIOIIMMH JKCIICPUMCHTAMHU U 3allHMCAMU ypaBHeHHfI

XAMHUYECKUX PEAKIUN;

- YMEeTh KJacCU(PUUMPOBATh HEOPraHUYECKHE W OpraHuvyecKue
BEIIECTBA M XUMHUYECKUE PEaKIUH, CaAMOCTOATENIbHO BBIOMPAThH
OCHOBaHUS M KpUTEpUU JUISI KIACCU(PUKALUU HU3YyYaeMbIX
XMUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTaB M BaKHEHIIMe
CBOMCTBA BEILIECTB, PUHAJICKAINX K ONPENEIECHHBIM KlaccaM
U TpyOmaM COeAMHEHWH (TMpocThle  BEIIECTBA, OKCHUJBI,
TUAPOKCUBI, COJH; YIIIEBOJAOPOIbI, IPOCTHIE APHUPHI, CIIUPTHI,

12



(eHOITBI, allbJETHU/IbI, KETOHBI, KAPOOHOBBIC KHUCIIOTHI, CIIOKHBIE
3GUpPBI, KHUPHI, YIJIEBOIbl, aMUHBI, AMHHOKHUCIIOTHI, OEIKH);
NPUMEHSTh 3HAHHA O COCTaB€ M CBOWCTBAax BEIIECTB [
OKCIIEPUMEHTAIBbHOW  TPOBEPKM  THIOTE3  OTHOCUTEIILHO
3aKOHOMEPHOCTEM  MPOTEKaHHUs XMUMHUYECKUX peakuud u
MPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHHUS,

- YMeTh XapaKTepH30BaTh S3JEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM W BO30YXKICHHOM COCTOSIHHHM) M MOHOB XMMHYECKUX
anemeHToB 1 - 4 mepuomoB Ilepuommyeckoit cucremsr JI.U.
MenpeneeBa 1 UX BaJICHTHbIE BO3MOKHOCTH, UCTIOIb3YS MOHSATHUS
"s", "p", "d-anmexTpoHHBIE" OpOMTAN, YHEPIETUUYCCKHE YPOBHH;
OOBSACHATh 3aKOHOMEPHOCTH W3MCHCHHS CBOWCTB XHMHYECKUX

9JICMCHTOB U O6p83yeMBIX HUMH COE€OUHEHHH IIO nepuogamM Hu

rpynmam;
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OK 02. Mcnonb3oBaTh
COBpPEMECHHBIC
CpEeJIICTBA TIOMCKA,
aHam3a u
WHTEPIIPETAUN
uHpopmanuu u
nH(pOPMaIMOHHBIE
TEXHOJIOTUH TSI

B 06s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(OpMHPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHOMN MPAaKTUKH, OCHOBAHHOTO Ha JMAJIOre KYJIbTYP,
CIOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEPLICHCTBOBAHWE  SI3BIKOBOM M  YHUTATEIbCKOU
KYJbTYpbl KaK CpeICTBa B3aHUMOJEUCTBUS MEXAY JIOJIbMH U
HO3HAHUA

- YMeTh IUIAHUPOBATh W BBIMOJIHATH XUMHUECKUH IKCIEPUMEHT
(mpeBpalieHUs] OpPraHWYECKHX BEIIECTB MpPU  HArpeBaHUM,
MOJIyYeHHE AITUJICHA W HM3yYeHHE €ro CBOWCTB, KAaUYECTBEHHBIC
peakuMy Ha aJbJCeTHABI, KpaxMal, YKCYCHYIO KHCIIOTY;
JIeHaTypalys O€IKOB IPH HArPEBaHUH, LIBETHBIC PEAKIINN OCITKOB;
HPOBOANTH PEAKIIMH HOHHOTO OOMEHa, OTIPEIeIISTh CPETY BOIHBIX
pacTBOPOB, KaueCTBEHHBIE PEaKIMU Ha cynbdar-, kapOoHAT- U
XJIOPHU/I-aHHOHBI, HAa KATHOH aMMOHHSI; PEelIaTh

14



BBITTOJTHEHUS 33124
npohecCHOHATBLHOM
JeSTEIbHOCTH

MUDA;

- OCO3HAaHHWE  IIEHHOCTM  HAy4YyHOW  JI€ATEIbHOCTH,
TOTOBHOCTb OCYHIIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENIBCKYIO
JEeSTEIbHOCTh UHAUBUAYAIbHO U B TPYIIIIE;

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU
NMO3HABATEJLHBIMHU JAeliCTBUAMM:

B) padorta ¢ nngopmanmeii:

- BJIQJICTh HAaBBIKAMHM TMOJIy4eHHUS UHGOpMALUU U3
HMCTOYHUKOB pPa3HbIX THUIIOB, CaAMOCTOSITEJILHO OCYILECTBIISITh
MOWCK, AaHallu3, CUCTEMATH3aIMI0 U  HHTEPIIPETALUIO
nH(OpMAaLIUY PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

- CO3/aBaTh TEKCTHl B PA3IMUHBIX (popmarax ¢ yd4eTom
Ha3HaYeHUs WH(OpPMALMKM M UEJNEeBON ayAUTOPHUH, BBHIOUpPAS
ONTHUMAJIbHYIO (OpMYy TMpEACTAaBIEHUS W BU3YyalIM3alUH; -
OLIEHUBATh JIOCTOBEPHOCTh, JETMTUMHOCTh HMH(OpPMALMH, €€
COOTBETCTBHE NPAaBOBBIM U MOPAJIbHO-ITUUECKUM HOpMaM;

- HCIIOJBb30BaTh cpeacrBa I/IH(I)OpMaI_[I/IOHHBIX
u

KOMMYHHKAIIUOHHBIX TEXHOJIOTUI B pCIICHNN KOTHUTHUBHBIX,
KOMMYHHUKAaTUBHBIX n OpTraHHU3allMOHHBIX 3aaad C

co0II0ieHHEM TpeOoBaHUi SPrOHOMUKH, TEXHUKHU

SKCIEPUMEHTAIbHBIE 3a7adyd 1o TemaM "Meramel" u
"Hemetaynnbl") B  COOTBETCTBUM C IpaBWJIaMU  TEXHUKHU
0€30macHOCTH MpU OOpaIeHUH C BEIIECTBAMHU H J1a00PaTOPHBIM
000py/IOBaHHEM; TPEACTABIATH  PE3YJNbTAaThl XUMHUYECKOTO
JKCIEpUMEHTa B (JOpME 3alUCH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii W (GOpPMYJIMpPOBATH BBIBOABI HAa OCHOBE 3THUX
pE3yJIbTaTOB;

- yMETh  aHAJIM3UPOBATh XHUMHUYECKYH MH(OpMAIHIO,
MOJy4aeMyl0 W3 pa3HBIX MCTOYHUKOB (CPEIACTB MAacCCOBOM
uH(popmauuu, cetb UHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMH METOJAaMH HAay4HOTO ITO3HAHHUS
BEIIECTB M XUMHUECKUX SBJICHMH (HaOmroneHue, U3MepeHue,
HKCIEPUMEHT, MOJEIUPOBAHNUE);

- YMETh MPOBOJIUTH PACYETHI IO XUMHUECKUM (HOpMyIaM H
YpaBHEHHMSIM  XHMHYECKHX pEaKIWd C  HCIHOJIh30BAHHUEM
GU3NYeCKUX  BEIMYMH, XapaKTePU3YIOIIUX  BEIIeCTBAa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, oObeMa (HOpMalbHbIE
YCIIOBHSI) Ta30B, KOJHMYECTBA  BEIIECTBA;  HCIIOJIB30BaTh
CHUCTEMHBIC XMMHYECKHE 3HAHHS IS TPHHATHS pPEUICHUH B
KOHKPETHBIX JKU3HEHHBIX CHTYAIlUsX, CBI3aHHBIX C BEIIECTBAMH
Y MIX TIPUMCHEHUEM;

- YMETb CaMOCTOATENIBHO IUIAHUPOBATb U IIPOBOJUTH
XUMHUYECKHH SKCIIEPUMEHT (II0JyuyeHUe U U3yUeHHe CBOMCTB
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0€301acCHOCTH, THTHEHBI, PecypcocOepekeHHs, MPaBOBBIX H

ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON O€30MMacHOCTH;

- BIIQJICTh HABBIKAMU  pPACMO3HABAaHUS W  3aIIUTHI
nHpopManuu,
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MH(POPMALMOHHOM 0€30MaCHOCTH JTUYHOCTH;

HEOPraHWYeCKUX W OPraHMYECKUX BEIIECTB, KaueCTBEHHbIC
peakuu YIJIEBOAOPOIOB Pa3IMYHBIX KJ1acCOB n
KUCJIOPOJCOACPKAIMX  OPraHMYEeCKHUX  BEIIECTB, PEIICHUE
AKCIEPUMEHTAIBHBIX 33/1a4 110 PACIIO3HABAHUIO HEOPTaHUYECKUX
1 OPraHUYECKHX BEIECTB) C COOIIOICHUEM MPaBHUJI O€3011aCHOTO
oOpareHus: ¢ BEIIeCTBaMU W JIaOOpaTOPHBIM 00OPYIOBAHUEM,
dbopMmynupoBaTh IEIM  HMCCIEIOBAaHUSA, MPEJOCTABIATH B
pa3auaHO# (hopMe pe3ynbTaThl YIKCIIEPUMEHTA, aHATU3UPOBAThH U
OIICHUBATh UX JOCTOBEPHOCTD;

- YMETh  OCYILUECTBJISTh  LICJICHANIPABJICHHBIA  IOHCK
XUMHUYECKON HHPOPMAIMK B PA3TUYHBIX UCTOYHUKAX (HAy4dHas U
y4eOHOHay4Hasi JTUTeparypa, CpeJCTBa MaccOBOW MH(pOpMaIuH,
cetb UMHTEepHeT ® JNpyrue), KPUTUYECKU aAHAIM3UPOBATH
XUMHUYECKYI0 HH(OpMaIlnio, iepepadbaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C TTOCTABJICHHOM Y4eOHOM 3a/1aueii;

- BJIAJIETh CHCTEMOM 3HAHUI O METOAAaX HAYYHOTO TO3HAHUS
SBJICHUI TMPUPOJIbI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax H
YMEHUSMH TPUMEHSTh ATH 3HAHHUS TPH DKCIEPUMEHTATHLHOM
HCCIICIOBAHUU BCIICCTB M JUII OOBSACHEHUS XUMHYECKHX

SIBJIEHW, UMEIOIINX MECTO B IPUPOJIE€ MPAKTUYECKOMN

JIESATEILHOCTH YEJIOBEKA U B IOBCEIHEBHOM KHN3HH,
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OK 04. D¢ddextuBHO
B3aUMO/ICHCTBOBATH U

- TOTOBHOCTBH K CaMOpPa3BHUTHIO, CAMOCTOATCIIBHOCTH U
CaMOOIIPEACICHUIO,

- YMCTh IIJIAHUPOBATH U BBINIOJIHATDH XUMHUYECKHI OKCIICPUMCHT

(mpeBpailleHusT OpraHMYECKUX BEUIECTB IPU HArpeBaHuH,
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paboraTh B
KOJIJICKTHBE U
KOMaH/J1e

-OBJIaJICHUC HaBbIKaMH y‘-IGGHO-I/ICCHCHOBaTeﬂbCKOﬁ,

IIPOEKTHOM M COLMAIBHOM NeATEIbHOCTH;
OnialeHNe YHUBEPCAJIBHBIMH KOMMYHHMKATHBHBIMH
JeHCTBUSIMU:

0) coBMecTHasl 1eSITeJIbHOCTD!

- IOHMMATb U MCII0JIb30BATh MPEUMYILECTBA KOMaHAHON
Y UHIUBUAYAJIbHON PabOTHI;

- IIPUHUMATh COBMECTHOM

Oeiin JACATCIIBHOCTH,

OpraHu30BBIBATH W KOOPAMHUPOBATH JEHUCTBHS MO €€
JOCTH>KEHMIO: COCTABIIATH IJIaH JEUCTBHN, paCIIpeNesiTh POJIN
C YYeTOM MHEHUH YYaCTHHKOB OOCYXJaTh pe3yJbTaThl
COBMECTHOH paboThI;

- KOOPJMHUPOBaTh U BBINOJHATH PabOTy B YCIOBHSX

peanbHOro, BUPTYJILHOTO u KOMOWHHUPOBAHHOTO
B3aMMOJCHCTBUS;

- OCYIIECTBJISATh TO3UTUBHOE CTPATETMYECKOE MOBEACHUE
B Pa3IMYHBIX CUTyalHsX, MPOSBISATH TBOPYECTBO H
BooOpakeHue, ObITh HHUITUATUBHBIM

OBiaseHHe YHUBEPCAJIbHBIMU PeryJsiTUBHbIMU
JeHCTBHSIMMU:

T) NPpUHATHE ceOsl U APYrUX JIIOAei:

MOJIYUYCHHUC OSTWJICHA W HU3YUCHHUC CTO CBOI>'ICTB, Ka4CCTBCHHBIC

peakuuyu Ha ajbAETUAbl, Kpaxmal, YKCYCHYIO KHCIOTY;

JIeHaTypalysi O€IKOB IPH HArPEBaHUH, IBETHBIC PEAKIIUN OCITKOB;
IIPOBOJIUTH PEAKIIMK HOHHOTO 0OMEHA, OTIPE/ICISTh CPely BOJHBIX
pacTBOPOB, KaueCTBEHHBIE PEAKIMU Ha Cyibdar-, KapOoHAT- U

XJIOpUA-aHUOHBI, Ha KaTuoH AMMOHHA, peiaTtb

SKCIEPUMEHTAIbHBIE 3a7aud 1o TemaM "Metamwibl" U

"Hemeramnel") B COOTBETCTBMM C IIpaBUJIAMH  TEXHHUKHU

0e30macHOCTH pu 06paH_[€HI/II/I C BCIICCTBAMH U J'Ia60paTOpHBIM

O60py,[[0BaHI/IeM; OpeaACTaBJIATL  PE3YJIbTAThl XUMHYCCKOI'O

OKCIICpUMCHTA B Q)opMe 3aIimcu ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHUX

peaKHI/Iﬁ nu (bOpMyJ'II/IpOBaTB BBIBOJbI Ha OCHOBC JTHX

pEe3yJIbTaTOB;

-YMETH CaMOCTOATCIIbHO IIJIAHUPOBATE U IPOBOJAUTH XUMHUYECKUHU
HKCIIEPUMEHT (MOJIyYeHHUE U U3yUeHUE CBONCTB HEOPTaHUUECKUX
n OpPraHu4Y€CKUX BCIICCTB, KAQUYECTBCHHBIC peaKkuuu
VTIEBOJOPOAOB PA3NUYHBIX KJIACCOB M KHUCIOPOICOIAEPKAIINX
OpraHN4YC€CKUX BEHICCTB, PCHICHUC OKCIICPUMEHTAJIBHBIX 3aJ1a4y 110
pacrlo3HaBaHUIO HEOPTaHWYECKUX M OPTaHUYECKUX BEIIECTB) C
COOJTI0ICHHEM MPaBIIT 0€3011aCHOT0 0OpaIEHHsI C BEIECTBAMH U
nabopatopHbIM  o0opyaoBaHueM,  (HOpMyIHpOBaTH  IENU
WCCJICIOBAHMSI, TIPEIOCTABIIATE B PA3INYHON (hOpME pe3yIbTaThl
SKCIIEPUMEHTA, aHAIIM3UPOBATh U
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- IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX JIIOAEH IIpU

AHAJIN3C PE3YJILTATOB ACATCIbHOCTH,

20



- IPU3HABATh CBOE MPABO U MPaBO JPYIHX JIIOAEH HA OUINOKH;
- pa3BHUBATh CIIOCOOHOCTh MOHUMATh MUP C MTO3UIUH JIPYTOTO
YeNoBeKa;

OLCHUBATh UX TOCTOBECPHOCTD,
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OK 07.
CopeiicTBOBaThH
COXPaHEHHUIO
OKPYKaroIleH Cpenbl,
pecypcocOepeKeHHUIO,
IPUMEHATH 3HaHUA 00
M3MEHEHUU KJIMMara,
TIPUHIIAIIBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,

3 pexTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaIUSIX

B 00Jy1acTH DK0JI0rHYECKOr0 BOCIIUTAHNSA:

- c(hOpMUPOBAHHOCTh

SKOJOTHYECKOU

KYJbTYpBI,

IIOHUMaHHEC BJIMAHHUA COLMAJIbHO-3KOHOMHNYECKUX ITPOLIECCOB

Ha COCTOSAHUEC HpHpOI[HOﬁ u COHH&HBHOﬁ Cp€abl, OCO3HAHHC

I100a7I5HOTO XapakTepa SKOJIOTHYCCKUX HpO6J’ICM;

- IJIAaHUPOBAHUC u

OCYILIECTBIICHUE

NEUCTBUIT B

OKpY>Kalollle Cpeie Ha OCHOBE 3HAHUS LIEJIEW YCTOMYHMBOTO

Pa3BUTHA YCTIOBCUYCCTBA,

aKTUBHOE
OKpYKarollie cpene;

- yMeHue

HCIIPpUATHUC

JIeHCTBHH,

IIPOrHO3UPOBATH

IMPHUHOCAIIUX BpCa

He6ﬂar0HpI/I${THLIe

OKOJIOTHYCCKUC ITOCICACTBUA IPCAIIPHUHUMACMBIX HeﬁCTBHﬁ,

MPEeA0TBpAIaTh UX;

- pacIIUpEeHUE OMbITA ACATEIbHOCTH
SKOJIOTUUECKOUN

HAITpaBJICHHOCTH;

- OBJIaAICHHUC HaBbIKaMH yqe6H0'HCCHCHOBaTCHBCKOﬁ,

MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;

- chopMupoBaTE  MPEACTABICHHA: O  XHMHYECKOH
COCTABIIAIONICH €CTeCTBEHHOHAYYHOH KapTUHBI MHUpPA, POJIH
XMMUU B TIO3HAHWW SBJICHUH TPHPOAB], B (POpMHUPOBAHUH
MBIIIICHUS. W KyJbTYphl JIMYHOCTH, €€ (YHKIHMOHAIBHOM
rpaMOTHOCTH, H€O6XO[[HMOI>'I AJI pCHICHUA MPAKTUYCCKUX 3aiay
¥ 9KOJIOTUYECKHA 0OOCHOBAHHOT'O OTHOUICHHUS K CBOEMY 3JI0POBBIO
U TIPUPOHOM Cpeje;

- YMETb co0JIr01aTh npaBuiia IKOJIOTUYECKU
11€J1€c000pa3HOro MOBEACHUS B ObITY U TPYJOBOM J1€ATEIbHOCTH
B LEJAX COXPAHEHHS CBOETO 3JI0POBbS U  OKpPY’KaroOIIEH
NPUPONHON CpEeAbl; YYUTHIBaTh OIACHOCTh BO3JCHCTBUS Ha

JKMBBIC OpraHrU3Mbl OIIPCACIICHHBIX BEIICCTB, TIOHUMAA CMbICJI
IIOKAa3aTelIsl MPEAeIbHOM TOIyCTUMOW KOHIICHTPALIUH;

- YMCTb IMPOTHO3UPOBATH, AHAJIM3WUPOBATH U OILICHUBATH C
MO3UIUN KOJOTMYECKON 6€30MaCHOCTH MOCEICTBHSI OBITOBOM U
IIPOU3BOJCTBEHHON JEATEIBHOCTH YEJIOBEKA, CBSI3aHHOW C
nepepaboTKOI BEIeCTB; UCIOIb30BaTh MOMYUYSHHbIE 3HAHUS JUIS
MPUHSATHS TPAMOTHBIX PEIICHUN MPOOJIEM B CUTYaLIUSX,

CBs3aHHBIX C XHMHeﬁ;

- YMETb OCO3HABATh OIMMACHOCTH BOS)IGI?ICTBPISI Ha JXHUBBIC
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OpraHu3Mbl  ONPEIEICHHBIX  BEUIECTB, IIOHUMAas  CMBICI
IOKa3arensl IMPENeNbHOM  JONYyCTMMOM  KOHUEHTpalWW, U
NOSCHATH  HA  IpUMEpax  CIOCOOBl  yYMEHBLICHHS |

NpeaoTBpalICHHUA WX BPEAHOI'O BO3I[€ﬁCTBHH Ha OpraHusm
YCJIOBCKaA.

[IK 1.3. BeinosaHAaTh
paboThI IO CIIACEHHUIO,
3alIUTe, IBAKyaIHH
JIOJIEH U UMYILECTBA
U3 30HBI TTOXKapa,
OKa3aHUIO IIEPBOMN
MIOMOIITA

HOCTPaIaBIINM.

- YCTaHaBJIMBATb OCHOBAaHUsA JJIsA IMPOBCACHUA

MEpOIPUATUI IO CHACEHHUIO, 3alUTE, ABAKYyalUHUH JIOJAEH U
MMYLIECTBA M3 30HBI I0Xapa, OKAa3aHUIO IEPBOM IMOMOIIU

nocTpagaBmInM; - OMNPCACIIATL HEIN ACATCIbHOCTU, 3a/1aBaTh

mapaMeETpbl U KPUTCPHUU UX JOCTHUIKCHUSA

- BHOCUTb KOPPCKTHBbBI B ACATCIBHOCTb, OLICHHBATDH

COOTBCTCTBHUEC  PE3YJIbTATOB OeIsM, OOCHUBATL  PHUCKHU

MOCJIEICTBUI NEATCILHOCTH;

- IUIAHUPOBAHUE U NEeUCTBUH B

OKpY>Karlollen cpene

OCYHICCTBJICHUC

- yMETh coOroaaTh npaBuiia 9KOJIOTUYECKH
1[€JIeCO00PA3HOT0 TIOBEICHUS B TPYJIOBON NEATSIBHOCTH B IEJISAX
COXPaHEHHUS CBOETO 37J0POBbsI U OKPYKAIOIIEH MPUPOIHON CPE/IbI;
YUYUTHIBaTh OIACHOCTh BO3JIEUCTBHUS Ha JKUBBIE OPTraHU3MBbI
ONpPENIETICHHBIX  BEIIECTB, IMOHMMAasl CMBICI  IIOKa3aTels
npeleIbHON JOMyCTUMOM KOHIIEHTPAIHH;

- yMETh HPOTHO3UPOBATh, AHAJTU3UPOBATh M OLIEHUBATH C
MO3UIUI SKOJOTUYECKON OE30MaCHOCTH MOCIECTBUS OBITOBON U
MPOU3BOJCTBEHHON JEATENbHOCTH YEJIOBEKa, CBSI3aHHOW C
nepepaboTKOM BelIeCTB; UCMOIB30BATh MOTYYCHHbIE 3HAHUS IS

HPUHATHS TPAMOTHBIX pelleHUiH;

- YMETb OCO3HABAaThb OITACHOCTH BOS}IGﬁCTBI/Iﬂ Ha JKHBBIC

OpraHu3Mbl  ONPEIEICHHBIX  BEUIECTB, IIOHUMAas  CMBICI
[IOKa3aTessl MpEeAeNIbHOM  JIOIyCTUMOM  KOHLEHTpalud, W
NOSICHATH ~ HAa  NpUMepax  crnocoObl  YMEHBUIEHHS U

nNpeaoTBpaliCcHud WX BpPCAHOI'O BO3JCHCTBUSA Ha OpraHu3m
YCJIOBCKaA.
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11K 1.4. BeImoauars

- YMEHHUE MPOTHO3UPOBATH HEOIArOMPUATHBIC SKOJIOTHUECKHUE

- YMETh COOJI0aTh MPaBUiIa SYKOJIOTHYECKH 11eTIeCO00pa3HOTro

paboTHI 110 TYLIEHUIO
MIOYKapOB M IPOBOIUTH
aBapUitHOCIIAcaTEIIbHbIC
paboThl, CBS3aHHBIC C
TYIICHHEM TI0KapOB, B
TOM YHCJI€ B COCTaBE
3BEHA
ra30/IbIMO3aIUTHON

CITyKOBI.

MOCIEACTBUS NPEANPUHUMAEMBIX JIEHCTBUI, MMPEIOTBPAILATH
HX;

- IUTAHUPOBAHKE U OCYILECTBICHUE JEHCTBUI B OKPY KarOLIEH
Cpelle Ha OCHOBE 3HAHUs LIeJIed YCTOWYUBOIO Pa3BUTHUSA
YeJl0Be4eCcTBa

MOBEJICHUS B TPYJOBOM JIEATEIHOCTU B IEJISIX COXpPaHEHUS
CBOETO 3[I0POBBS U OKPY>KaIOIlel MPUPOTHON Cpeibl; YUUTHIBATh
OIMACHOCTh BO3JICHCTBUS Ha KUBBIE OPraHU3MBI ONPEACIICHHBIX
BEIIECTB, TOHUMAasl CMBICH [TOKa3aTess MPeAeabHON Oy CTUMOMN
KOHIICHTpAIUH;

- YMETh MPOTHO3UPOBATH, AHAIU3UPOBATH U OIICHUBATH C
MO3UINI 9KOJOTHYeCKOi 6€301MacHOCTH MOCIEACTBHS OBITOBOM
U TIPOM3BOICTBEHHOM JI€ATEIHHOCTH YEJIOBEKa, CBSI3aHHOM C
nepepaboTKOIl BEIIeCTB; NCMOIB30BATh MONyUYEHHBIC 3HAHUS TS
NPUHSTUS TPAMOTHBIX PEIICHU;

- YMETb OCO3HABaTh OIIACHOCTh BO3JCHCTBHS HA JKUBBIC
OpraHU3Mbl OIIPEIEICHHBIX BEIIECTB, IOHUMast CMBICIT
IIOKAa3aTelsl MPeIeIbHOM T0IyCTUMOM KOHIICHTPALINH, U
HOSCHATH Ha IpUMepax cocoObl yMEHBUICHUS U
MPEOTBPALLCHHS UX BPEAHOTO BO3JAEHCTBUS HA OPTaHU3M
YeJI0BEeKa.
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1.4. Konn4yecTBO 4acoB Ha OCBOCHME YU4eOHOM IMCIMIIJIMHBI:
O06Bem oOpa3zoBaTeIbLHON TPOrPaMMBbI TUCITUTIIMHEI 72 Yaca, B TOM YHCIIE:
B (hopMe MPaKTHUECKOW OATOTOBKU 6 YacoB;
OcHoBHOE cojiepkanue 66 yaca, B TOM YUCIIe,
Teoperudeckoe oOyuenue 34 daca, 1aOOpaTOPHBIX U
IIPaKTUYECKUX 3aHATUHN 32 4acos.

[TpomexyTouHas aTTectanus B Buae AuPPEpeHIIMPOBAHHOTO 3a4eTa.



2 CTPYKTYPA U COJAEPKAHUE YYEBHOM AUCIUATI/IUHEBI

2.1. O0beM yueOHOH TUCHHUIIMHBI M BUAbI Y4eOHOI padoThI

Bun yueGHoM paboThI

O0beM B yacax

O6bem 00pa3oBaTeNbHOM MPOrPaMMBbl AUCITUTUTAHBI 72
B T.U.

OcHOBHOE coJiepKaHue 66
BT. 4.:

TEOpETHYECKOe 00yUueHHe 34
[PaKTUYECKUE 3aHATUS 22
1a00paTOPHBIE 3aHATHS 10
[TpodeccrnonaTbHO-OPHEHTUPOBAHHOE cojiepxkaHue ((hopMa MPaKTHISCKOH 6
MTOATOTOBKH)

BT. 4.:

NPaKTUYECKUE 3aHATHS 6

[TpomexyTouHas atTectanus B popme nuddepeHIrnpoBaHHOTO 3a4eTa




2.2. TemaTH4YecKHi NJIAH U coJep:KaHUe YUeOHOM TMCUMILTHHBI

OVIL.10 XUMUs
Haumenosanue Cooeparcanue yuebrno2o mamepuana, 1ab6opamopHvie u NPAKmuieckue 3aHsamusl, Konuuecmeo Vposeno
pazoenos u mem yacos 0CBOEHUS.
camocmosimenvHas paboma 0Oy4arOuUxcs
OcHoBHOe conep:kaHue
Pa3zgen 1. OcHOBBI cTPOEHUS BelleCcTBa 6
Tema 1.1. OcHoBHoOE coepKaHue 4 1
CrpoeHue aToMOB T 5 >
MITIECKIX eopeTnyecKoe odyueHue
SJICMCHTOB 1 CoBpemeHHas MOjieNb CTpoeHHs aroMa. CUMBOJIHYECKHN SI3bIK XUMHH. XUMHUCCKHNA 3JIEMEHT. 2
fipupona OnekTpoHHas KOH(urypamusi aroma. KiaccupuKanms XHMHYECKHX 3JIEMEHTOB (Ss-, P-,
XAMUICCKON CBA3N | d551emMenThI). BaeHTHEIE S1€KTPOHLL. BageHTHOCTE. DIEKTPOHHAS IPUPOJA XUMUIECKOM CBA3H.
DIIEKTPOOTPHUIIATENLHOCT. BHIBI XUMUUECKON CBSI3M (KOBAJIEHTHAs, MOHHAS, METaJUIHYeCcKas,
BOJIOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHuUs
IIpakTnyeckoe 3ansaTue Ne 1 2 2
Pemienue 3ajaHuii HA WMCIOJB30BaHME XMMUYECKOM CHMBOJHMKHM M HAa3BaHWM COEIUHEHHH IO 2

HOMEHKJIaTyPe MEKIYHAPOIHOTO COK3a TEOPETUYECKON U MPUKIIAIHOW XUMUU U TPUBUATBHBIX
HA3BaHUM JUISI COCTAaBJICHUS XUMHUYECKHX (OpPMYNT JBYXaTOMHBIX COEIUHEHHH (OKCHIOB,
Cylb(QUIOB, THAPUIOB U T.II.) U JAPYTUX HEOPTaHUYECKUX COCTUHEHUU OTIEIBHBIX KJIACCOB.
IIpakTuyeckue 3aJaHus Ha YCTAHOBIICHHE CBSI3M MEXKJY CTPOCHHEM aTOMOB XMMHUYECKHX
AJIEMEHTOB U NEPUOANYECKHUM U3MEHEHUEM CBOWCTB XUMHUYECKHUX AJIEMEHTOB U UX COCIUHEHHI
B COOTBETCTBUH C MOJIOKEHHUEM lIepnoanyeckoit CUCTEMBI.




Haumenosanue

Cooepoicanue yuebrnoeo mamepuana, 1a00pamopHvie U NPAKmudecKue 3aHamus, Konuwecmeo Ypogenw
pazoenos u mem 4acoe oceoerus
camocmosmenvbHas paboma 00y4aruuxcs
Tema 1.2. OcHoBHOE coepxaHue 2 2
ITeproanyeckuii Teoperudeckoe o0yueHue 2
3aKOH ¥ TabnuIa Ilepuoanueckas cucrema xuMuueckux seMeHToB J[.M. Menaeneea. ®u3nuecKkuii CMbICI 2
JL.N. Mennieneesa  |[Tepuonmueckoro saxona JI.A. MeHzeneesa. 3aKOHOMEPHOCTH N3MEHEHHS CBOHCTB
XUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMH ITPOCTHIX U CIOKHBIX BEIIECCTB B COOTBETCTBUHU C
MOJI0KEHUEM XUMHUUECKOro 3jieMeHTa B [lepronnueckoit cucreme. MupoBO33peHUECKOE U
HayyHoe 3HaueHue Ilepuoaunueckoro 3akona /.M. Menneneesa. IIpornossl .. Menneneesa.
OTKpBITHE HOBBIX XUMUYECKUX IJIEMEHTOB.
Pemienue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HA XapaKTepU3aluio
XAMHYECKHX 3JIEMEHTOB «MeTaminyeckre / HeMeTaNINUeCKUE CBOMCTBA,
AIEKTPOOTPHUIATEIIBHOCTh XUMHUUYECKUX AIIEMEHTOB B COOTBETCTBUHM C UX IJIEKTPOHHBIM
CTPOEHUEM M MOJIOKEHHUEM B IIEPUOJUYECKON CUCTEME XUMHYECKHUX 3eMeHTOoB J[. M.
Meunpeneenay
Pa3nen 2. XuMun4yeckue peakuuu 10
Tema 2.1. Tumnsr OcHoBHOE conepxaHue 4 1
XUMHUYECKAX T c >
peaKIyit eopeTn4yeckoe o0yyenme
2

KJ'IaCCI/I(l)I/IKaI_II/IH X THUIIBI XUMHWYCCKUX peaKHI/Iﬁ C Y4aCTHEM HCOPIraHUYICCKUX BCIICCTB.
CocraBieHue ypaBHeHI/Iﬁ pCaKI_II/Iﬁ COCAUHCHHA, PA3JTIOKCHUSA, 3aMCILICHN, O6MCHa, B T.4.

peaKHI/II\/'I TOpCHUs, OKUCIICHUA-BOCCTAHOBJICHU .

ypaBHCHI/ISI OKHCJICHHS-BOCCTaHOBICHH. CTelneHb okuciIeHuss. OKUCIUTENb 1 BOCCTAHOBUTEND.
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Haumenosanue Cooepoicanue yuebno2o mamepuana, 1a60pamopHsie U NPAKmuideckue 3aHamus, Konuuecmeso Yposenw
pasoenos u mem uacos 0c6oeHUs
camocmosmenvHas paboma 06y4auuUxcsl
CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIIbHO-BOCCTAHOBUTENILHBIX PEAKIIHI METOI0M
3JIeKTPOHHOTO 6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B IPUPOE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEIEATEIILHOCTH OPraHu3MOB
IIpakTyeckoe 3ansaTHsa Ne 2 2 2
KonnyecrBenHsie oTHOMEHNUS B XUMUH. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMUH U PaCUeThI 2
[0 YpaBHEHHUSIM XUMHUYECKUX peakuuii. Mol Kak eIWHUIAa KOJIMYecTBa BemiecTBa. MolspHas
Macca. 3aKOHbI COXpaHEHMsI Macchl U 3HEpruu. 3akoH ABorajapo. MossipHblii 00beM ra3oB.
OtHocuTenbHAsT TUIOTHOCTh Ta30B. PacueTsl 1O ypaBHEHUSM XUMHUYECKUX pEaKIHi C
HCII0JIb30BAaHUEM Macchl, 00beMa (HOpMallbHbIE YCIOBHSI) Fa30B, KOJMYECTBA BELIECTBA
Tema 2.2. OcHoBHOe coJiep:kaHue 6 1
Onektponutnyeckas| TeopeTndyeckoe odydenne 2
JUCCOLIAITUS u
HOHHBIH 0OMEH Teopus snexTponutTuyeckol aucconuanyu. MoHbL. DNEKTpOIUTHI, HEINEKTPOIUTHI. Peakiuu 2
HOHHOro oomeHa. CocTaBieHHE peaklUid MOHHOTO OOMEHa IyTeM COCTaBJIECHUS UX MOJHBIX U
COKpAIllEeHHBIX MOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIE peakuuu. 3aJaHusi HAa COCTaBIICHHE
MOHHBIX peaKuit
JlabopaTopHoe 3ansiTust Ne 1 2 3
JlaGoparopHas paboTta “TUIbl XUMHUUECKUX pEeaKIIui’. 2

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yIOIINUXCs BEIIECTB) U
MPU3HAKOB XUMHUYECKUX peakiuil. [IpoBeaeHne peakiuii HOHHOro 0OMeHa, ONpeieTICHUE CPEIbl
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Haumenosanue Cooepoicanue yuebno2o mamepuana, 1a60pamopHsie U NPAKmuideckue 3aHamus, Konuuecmeso Yposenw
pasoenos u mem uacos 0c6oeHUs
camocmosmenvHas paboma 06y4auuUxcsl
BOJIHBIX PACTBOPOB. 3a/laHus HA COCTaBJICHUE HOHHBIX PEaKLIUi
IIpakTyeckoe 3ansaTusa Ne 3 2 3
KonTponbnas padorta. CTpoeHHE BelIeCTBa U XUMHYECKHE PEAKITUU 2
Pa3znea 3. CTpoeHue U CBOIiCTBAa HEOPTAHUYECKHX BellleCTB 16
Tema 3.1. OcHoBHOE coaepxaHue 4 1
Knaccudukanus,
HOMEHKJIaTypa 1 Teoperuueckoe o0yueHue 2
CTpOCHHE =
[Tpenmet Heopranndeckoit xumun. Kiaccudukanus Heoprannueckux Bemects. [IpocTeie u 2
HEOPraHMYECKUX
P CJIOKHBIE BemiecTBa. OCHOBHBIE KIIACCHI CJIOXKHBIX BEMIECTB (OKCUIBI, THAPOKCHIBI, KUCIIOTHI,
BEIICCTB
m conu). B3auMocBsI3b HEOPraHUYECKUX BEIIECTB. ATpEraTHble COCTOSIHUS BEIIECTBA.
Kpucrannuaeckue u amopgHbie BemecTBa. THUITBI KPUCTAIUIMIECKUX PEIIETOK (aTOMHAs,
MOJIEKYJIsIpHAsl, MOHHAsA, METAJUTMUECKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THUIIA
KPUCTAJTUIECKOHN PeIeTKH. 3aBHCUMOCTh XUMHUYECKON aKTHBHOCTH BEIIECTB OT BHUJA
XUMHUYECKOHN CBSI3M U TUIA KpUCTATNYecKoi pemeTku. [IpuunHpl MHOr0ooOpas3us BEIIeCTB
IIpakTnueckoe 3anaTus Ne 4 2 2
HomeHnknatypa HeOpraHHUECKUX BEIIECTB: Ha3BAaHHUE BEIIECTBA UCXOMS U3 UX XUMHUYECKON 2

(bopMyJIBI MITH COCTABICHUE XUMUYECKOH (OPMYJIbI HCXO/s U3 HA3BaHUS BEILIECTBA O
mexayHapoanoi (MIOITAK) wiu TpuBHaibHOM HOMEHKIIATYpE.

Pemenne MMPAKTHUYCCKUX SaI[aHI/Iﬁ 1o KJ'IaCCI/I(I)I/IKaI_[I/II/I, HOMCHKIJIAaTYyp€ U XUMHYCCKUM (bopMleaM
HEOPTaHNYCCKUX BCIICCTB PA3JIMYHBIX KJIIACCOB (yrapHBIﬁ ras, yrHeKHCHBIﬁ ra3, aMMHakK, raircHas
HN3BCCTh, HEralmi€CHasa U3BCCTh, IIMThCBAsA COAa U ,Z[pyFI/IX)Z Ha3bIBaTh U
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Haumenosanue Cooeporcanue yuebHo2o mamepuana, 1ab0pamopHsle u npaKmuieckue 3aHamus, Konuuecmeso Ypoesenw
pasoenos u mem uacos 0Cc80eHUs
camocmosamenvbHas paboma 00y4aruuxcs
COCTaBJIATH (POPMYIIBI XUMHUECKUX BEIIECTB, ONPEACIATh IPHUHAICKHOCTD K KJIaccy.
HcTounuku xumMuueckoi uHpopmaiuu (CpecTB MaccoBoi nHpopmaium, cetb aTepHeT u
npyrue). Ilonck uHpOpMaLuy 1Mo Ha3BaHUAM, HACHTU(UKATOpaM, CTPYKTYPHBIM (popMyiiam
Tema 3.2. OcHoBHOE coaepxaHue 8 1
OU3NKOXUMHUYECKHE
CBOICTBA Teoperuyeckoe o0yueHue 6
HEOPraHUYECKUX =
Metamnsl. OOmue (u3nueckue M XUMHUYECKHe CBoiicTBa MeTawioB. CrocoObl MOMy4eHHs. 2
BEIIECTB
3HaYeHNE METAJIOB U HEMETAJIOB B IIPUPOJIE U JKU3HEACATEIHPHOCTH YeJI0BEKa M OPTaHU3MOB.
Koppo3us MeTamioB: BUIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU
Hemeramner. O0mue Gu3ndeckue U XMMHUYECKHAE CBOMCTBA HEMETAJUIOB. THWITMYHBIC CBOWMCTBY 2
HemetaiwioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIATypa COSMHEHUH HEMETAILIOB.
KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE
XUMHYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKHX BEIIECTB (OKCHIIOB, THIPOKCHJIOB, 2
KUCJIOT, COJIeH U Ap.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COCIMHEHUH, BHICITNX OKCHJIOB U TUAPOKCH]IOB
IIpakTnueckoe 3ansitue Ne 5 2 2
CocraBieHre YpaBHEHHH XWMHYECKMX PEAKIUHA C YYaCTHEM TPOCTHIX H  CIOKHBIX 2

HCOPTaHUYCCKUX BCIICCTB: MCTAJJIOB W HCEMETAJIOB; OKCHJI0OB MCTAJUIOB, HEMCETAJJIOB U
aMCbOTepHBIX OJIEMCHTOB; HCOPraHUYCCKHUX KHUCIIOT, OCHOBaHHH U aM(l)OTepHI)IX THAPOKCHUIOB,

HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.

Pemienne MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUICCKUX 3aJlaHuM Ha CBOﬁCTBa, COCTasB,
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Haumenosanue Cooeporcanue yuebnozo mamepuana, 1a00pamopHsie u npaKmuieckue 3aHamus, Konuuecmeo Yposenw
pazoenos u mem uacoe 0ceoeHuUs
camocmosmensHas paboma ooy4aouuxcs
nojy4yeHue u 0e30macHOe HCIOJIb30BAHUE BAXHEUIIMX HEOPraHMYECKUX BEIIECTB B OBITY H
IPAaKTUYECKOH J1eATEIbHOCTH YelloBeKa
Tema 3.3. OcHoBHoOE coepKaHue 4 3
Hnentndurarms JlaGopaTopuasi paGora Ne 2 2
HEOPraHNYECKUX
BEIIIECTB JlaGopatopHas pabota «aeHTudukanys HeOPraHM4EeCKUX BELIECTBY. 2
Pemenne skcriepuMeHTABHBIX 327124 IO XMMUYECKHM CBOWCTBAM METAJJIOB M HEMETAIUIOB, TI0|
pacro3HaBaHUIO U MOTYYEHHUIO COEAMHEHUH METAJJIOB U HEMETAJLIIOB.
WnenTudukanyss HEOPraHMYECKUX BEIIECTB C MHCIOJIb30BaHUEM HX (QU3MKO-XMMUYECKUX
CBOWCTB, XapaKTEPHBIX KA4YeCTBEHHBIX peakuuii. KauecTBeHHBIE peakuuu Ha Cyibdar-,
KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMS
IIpakTyeckoe 3ansiTue Ne 6 2 3
Kontponbnas pabota. CBOICTBa HEOPTaHUYECKUX BEIECTB 2
Pa3nea 4. CTpoeHue 1 CBOMCTBA OPraHUYeCKHUX BellecTB 24
Tema 4.1. OcHoOBHOe coep:kaHue 4 1
Knaccudukanmus,
CTpOeHME H Teoperuueckoe o0yuenue 2
HOMCHKIIATYpa IlosiBneHne u pa3BUTHE OPTaHUYECKONW XUMUU KaK Hayku. [Ipenmer oprannyeckon XuMuu. 2
OpTraHUYeCKUX
BEIIECTB MecTo 1 3HaYeHHE OPraHMYECKOW XMMUU B CUCTEME €CTECTBEHHBIX HaYK.

XHMHYECKOE CTPOCHUE KaK MOPSII0K COEAMHEHNS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTH.
OcCHOBHBIE TOJIO)KEHHUS TEOPUHM XUMHUYECKOIO CTPOEHHUS OPraHMYEeCKHX coelnHeHud A.M.
BbyTtneposa. YriiepoHbIli CKeJIET OpraHUYECKON MOJIEKYJIbI. 3aBUCUMOCTD
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Haumenosanue
pazoenos u mem

Cooeporcanue yuebHo2o mamepuana, 1ab0pamopHsie u npaKmuieckue 3aHamus,

camocmosmeilbHdaA pa60ma 06yqai0u;uxc;z

Konuuecmeo
yacos

Ypogenw
0C80eHUs

CBOMCTB BCIICCTB OT XUMHUYCCKOI'0O CTPOCHHUA MOJICKYJI. I/I30Mep1/1;1 " U30MCEPHEI.

[Tonsatue o ¢yHkunoHanbHOM rpymmne. Paguxan. ITpunHnunsl kiaccudukanuym opraHMYECKHX
coequHeHU. MexayHapoaHas HOMEHKIATypa M INPUHUUIB HOMEHKJIATYphl OpPraHUMYECKHUX
coeauHeHuil. [lonsaTre 00 a3oTcoaepKalX COSANHEHHSIX, OMOIOIMYECKH aKTUBHBIX BEIIECTBAX
(yraeBogax, kupax, OeJIKax U Jp.), BBICOKOMOJIEKYJISIPHBIX COSAUHEHHSIX (MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO)

IIpakTuyeckoe 3ansaTue Ne 7

Homenknatypa opraHu4ecKux COeTMHEHUH OT/IEIbHBIX KJIaCCOB (HACBILEHHbIE, HEHACHIIIICHHBIE
¥ apOMATHYECKUE YTIEBOJOPOIbI, CIUPTHI, (PEHOIBI, ATbJIETUIbl, KETOHBI, KAPOOHOBBIE KHCIOTHI
u ap.) CocraBiieHHE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOpPMyYJI OpraHUYECKUX BEIIECTB
OTHEIBHBIX KJIACCOB, MCIOJIb3ysl HMX Ha3BaHMS II0 CHUCTEMaTU4YECKOM U TPUBUAIBHOU
HOMEHKJIaType (STHJIEH, aleTWUJIeH, TIULEpHH, (eHos, (opMalbAeruj, YKCyCHas KHUCIOTa,
rmiH). Pacuetsl npocreiiieit (opMyIbl OpraHu4ecKOi MOJIEKYIbI, HCXOAS U3 3JIEMEHTHOTO
cocrasa (B %)

Tema 4.2. CBoiicTBa
OpTaHHYECKUX
COEIUHEHUN

OcHoBHOE coacpkanue

12

Teopernueckoe o0yuenune

OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUHN OT/ENbHBIX KJIacCOB (OCOOEHHOCTH
KJaccu(UKalMl U HOMEHKJIATyphl BHYTPU Kjlacca; TOMOJIOTUYECKUN ps] U obmas Gopmyna;
nu3zomepust; pu3nvecKre CBONCTBA; XUMUYECKUE CBOMCTBA; CIIOCOOBI MOMTyUEHNUs):
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Haumenosanue
pasoenos u mem

Cooepoicanue yuebno2o mamepuana, 1a60pamopHsie U NPAKmuideckue 3aHamus,

camocmoAameilbHaA pa6oma O6yllaIOWUXC}Z

Konuuecmeo
4acoe

Yposenw
0Cc60eHUs

- IpeJelbHbIE YITIEBOJOPO/b! (aJIKaHbl M LUKJIOAIKaHbl). ['OpeHne MeTaHa Kak OIUH U3
OCHOBHBIX HCTOYHHMKOB Te€IlJIJa B IPOMBIIIJIEHHOCTH M ObITy. CBOMCTBa IPUPOJIHBIX
YIJIEBOJAOPOAOB, HAX0KICHHUE B IPUPOJIE U IPUMEHEHUE aJIKaHOB;

- HempeAebHble (aJTKEHbI, AJIKWHBI W aJKaJWEHbl) M apOMaTUYECKHE YTJIECBOAOPOJBI.
['opeHue aneruneHa Kak MCTOYHHMK BBICOKOTEMIIEPATYpPHOI'O IJIAMEHU JUIsl CBAPKU U PE3KHU
METaJUIOB

— KHCJIOPOJACOJEpKAIINE COCTUHECHHs (CUPTHl B (DEHOJIBbI, KAPOOHOBBIE KHUCIOTHI U 3PUPHI,
albACTUNIBI M KETOHBI, >KUPBI, yrieBojsl). [IpakTHueckoe NPUMEHEHHE HSTHIICHTIIHKOJIS,
rnepuna, genona. [Ipumenenue ¢popmanbaeruia, aneTalbIeruaa, yKCyCHOM KUCI0Thl. Mbuia
KaK COJIM BBICHINX KapOOHOBBIX KMCJIOT. MoMOIIHE CBOMCTBA MbLia

— a3oTcojepiKalllue COeIUHEHMsI (aAMUHBl U AMHUHOKHUCIOTHI, Oenku). BricokomonekyispHbie
COeMHEHUs (CHHTETHYECKHE M OMOJOTHYECKU-aKTUBHBIE). MOHOMEp, TOIMMEp, CTPYKTYpHOE
3BeHO. [lonmuMepu3anus dTUIIEeHa KaK OCHOBHOE HAIIPaBJICHUE €TI0 UCIIOJIb30BaHUA.

I'eneTmueckas CBI3b MCXKAY KilacCaMU OpPraHHUYCCKUX COGI[I/IHCHI/If/'I

IIpakTnyeckoe 3ansaTue Ne 8

CBolicTBa OpraHMYECKUX COECTUHEHHUI OTIENIbHBIX KJIACCOB (TpUBHAIbHAS M MEXKIyHAapOJHas
HOMEHKJIaTypa, XHMHUYECKHE CBOMCTBA, CHOCOOBI TIOJIydeHHs): IpelesbHble (aJKaHbl U
LUKJIOAJIKaHbl), HeNpeeNbHble (IKeHbl, AaJKUHbBl M aJKaJUEeHbl) W apoMaTU4yecKue
YIIAE€BOAOPOABI, CIIUPTHI M (EHONbI, KapOOHOBBIE KUCIOTHI U 3(UPHI, albJIETUbl U KETOHBI,
aMUHBl U aMHUHOKHCIIOTHI, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMs. 3a/JlaHusi Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKIUHN C y4aCTUEM OPraHUYECKHUX BEIECTB HA OCHOBAaHUU UX
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Haumenosanue Cooeporcanue yuebHo2o mamepuana, 1ab0pamopHsle u npaKmuieckue 3aHamus, Konuuecmeso Ypoesenw
pasoenos u mem uacos 0Cc80eHUs
camocmosamenvbHas paboma 00y4aruuxcs
COCTaBa U CTPOEHUS
IIpakTyeckoe 3ansaTHe Ne 9 2 2
CocraBneHue cxeM peakuuil (B TOM 4YHCIE IO MPEIJOKEHHBIM ILIETOYKaM IMpEeBPALICHUI), 2
XapaKTepU3yIOUIMX XUMHUYECKHE CBOICTBA OPraHUYECKUX COCAMHEHUH OTHAEIbHBIX KJIAcCOB,
CIocoObl MX IIOJIy4€HHS W Ha3BaHWE OPraHMYECKUX COEAMHEHHUH II0 TPUBHUAIBHOW WIH
MEX1yHapOJAHON CHCTEMaTUYeCKOW HOMEHKIIATYpE.
Pemenne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA OPraHUYECKUX|
COETMHEHUH OTAENbHBIX KJIACCOB
JladopaTopnasi padora Ne 3 2 3
JlabopaTtopHast pabota “IIpeBpariieHus OpraHMueCKuX BEIIECTB MPU HArpEeBaHUH". 2
[Tomydyenue »TuieHA M HM3y4YEHHE €ro CBOWCTB. MoaenupoBaHHE MOJIEKYJT M XUMHUYECKHUX
IIpEBpalleHU Ha IPUMEPE 3TaHa, TUJIEHA, alleTUIIEHA U JIp.
Tema 4.3. OcHoBHOE coaepxaHue 8 1
Unentuguramms Teoperudeckoe o0y4ueHnue 4
OpPraHMYECKHUX
BELIECTB, UX buooprannueckue coenqunenus. [Ipumenenue n 6uonoruyeckas poib yriieBoaoB. OKucIeHHe 2
3HAUEHUE U YIJIEBOAOB — MCTOYHUK SHEPIUU >KUBBIX OpraHm3zmMoB. O0jacTé NMPUMEHEHUs aMHUHOKHUCIOT.
IPUMEHEHUE B [IpeBparenus 6enkoB UM B opranu3Me. buonornueckue ¢pyHkunu 6enkos. bruonornueckue
OBITOBOI 1 ¢byHKUIMHU kUpOB. Poib oprannyeckoit XUMUM B peLICHUH TPOOJIeM MUIIEBOM 6€301macHOCTH
MPOU3BOACTBEHHOMN
JESATENBHOCTH
Ponb oprannueckoil XUMUM B peLICHUH MPOOJIEM IHEPreTUYECKO 0€30MacHOCTH, B pa3BUTHU 2

MCIUIUHBI, CO3JAaHUH HOBBIX MATCPUAJIOB, HOBBIX HCTOYHUKOB SHCPIrUH (aJIBTCpHaTI/IBHLIC
NCTOYHHUKH 3HepFI/II/I). OnacHOCTh BOSI[GﬁCTBHSI Ha )XMBBIC OPTraHW3Mbl OPraHNYCCKUX BCIICCTB
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Haumenosanue Cooepoicanue yuebnoeo mamepuana, 1a60pamopHsle U NPAKmudeckue 3aHamus, Konuuecmeso Yposenw
pasoenos u mem uacos 0ceoeHUsl
camocmosmenvhas paboma 00y4auuxcsl
YyeJioBeKa OTJENbHBIX KJIaCCOB (YIJIE€BOAOPOABI, CIHUPTHL, (EHOJIbI, XJIOPOPraHUYECKHE MPOU3BOJIHEIE,
aJIbJIETUJIBI U JIP.), CMBICII TOKA3aTelsl IPEAEIbHO JOIYCTUMONW KOHIIEHTPAuU
JlabopaTopnasi paGora Ne 4 2 3
JlaGopaTopHas pabota: “Unentndukanus OpraHMYECKHUX COCIUHEHHUHM OTIEIbHBIX KJIacCOB” 2
WnenTudukanysi OpraHMuecKuX COCTUHEHUN OTIENBHBIX KJIAcCOB (HAa MPHUMEpPE albJIeTrHjOB,
Kpaxmasna, YKCyCHOM KHCJIOThI, OETKOB M T.I.) C HCIOJIb30BAaHHEM HUX (DU3HKO-XUMUYECKUX
CBOWCTB M XapaKTepHBIX KAa4eCTBEHHBIX peakiuidi. [leHatypamms Oenka mpu HarpeBaHUH.
[[BeTHpie peakuuu OenkoB. BO3HMKHOBEHHME AaHATUTHYECKOTO CHUTHAJA C TOYKU 3pPEHUs
XUMHYECKMX TPOLECCOB NPHU NPOTEKAHMU KAYECTBEHHON peakUuu, IO03BOJISIOLIEH
UACHTU(DUIIUPOBATH MPEATOKEHHBIE OPraHNYECKHE BEIIeCTBa
IIpakTnyeckoe 3ansitue Ne 10 2 3
KonTpoJsbaas padora. CTpyKkTypa U CBOMCTBA OpTraHHYECKHUX BEIIECTB 2
Kunernyeckue 1 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHUX 4
Paszgea S. peaxuui
CkopocTb OcHoBHOE conepxaHue 4 1
XHMHYICCKHUX Teopernyeckoe o0yuenmne 2
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peaKuuii.
XUMHYECKoe
paBHOBECHE

CKopoCTh pEaklMM, €€ 3aBUCHUMOCTh OT pa3iM4YHbIX (AKTOPOB: MPUPOIbl pPearkpyroIux
BEILECTB, KOHIEHTPAIMN PEearupyroumx BeIIECTB, TEMMEPAaTypbl M IUIOLIAAU PEAKIIMOHHOU
noBepxHocTHU. TeroBble 23PPEKTh XUMUUECKUX PeaKIUil. DK30- U SHIOTEPMHUUYECKUE, PEAKIIHH.
O6parumocTh peakiuii. XMMUYECKOE paBHOBECHE M €T0 CMEIICHHE MO ACHCTBUEM Pa3IuYHBIX

Haumenosanue
pazoenos u mem

Coodeporcanue yuebHo20 Mmamepuana, 1ab0pamopHvie U npaKmuieckue 3aHamus,

camocmosameilbHdaA pa60ma 06yqaiou;uxc;z

Konuuecmeo
yacoe

Ypoeenw
0C80eHUs

(bakTOpOB (KOHLEHTpAIMsI PEareHTOB HJIM MPOIYKTOB PEaKIUH, JaBlICHHE, TeMIleparypa) JUis
CO3J1aHUs ONITUMAJIbHBIX YCIIOBUM NIPOTEKAHUA XUMUYECKUX IipoueccoB. IIpunnun Jle [latense

IpakTuyeckoe 3ansaTue Ne 11

Pemienue npakTHKO-OpUEHTUPOBAHHBIX 33aHUI Ha aHATIN3 (DAKTOPOB, BIMSAIOLINX HA U3MEHEHHE
CKOpPOCTH XUMHUECKON peakyy, B T.4. C HO3ULUH SKOJIOTHYECKHU 11eJIeCO00Pa3HOTo MOBEICHHS B
OBITYy W TPYIOBOM JEATENBHOCTH B IIEJIIX COXPAHEHMs] CBOETrO 3J0POBbsl U OKpY:Karolen
IIPUPOJHOM CpEJbI.

Pemienue MPAKTUKO-OPUCHTHPOBAHHBIX 3aL[aHPII>i Ha NNPUMCHCHUC MPUHIUIIA Jle-IllaTennse JJIA
HaXOXACHUA HaIlPpaBJICHUA CMCHICHUA PAaBHOBCCHUA XHUMHYICCKOM pC€aKkuun 1 aHajiu3 q)aKTOpOB,
BJIMAIONIUX HAa CMCIICHUEC XUMHUYCCKOTO PAaBHOBCCHUA

Pa3znea 6.

PacrTBOpsI

Tema 6.1.

OcHoBHOE conepxaHue

Teopernueckoe o0yuenune
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[TonsTe o PactBopenne kak (u3uko-xumMudeckuid mporecc. PactBopbl. CrmocoObl MPUTOTOBICHUS 2
pacTBopax
pactBOopoB. PactBopuMocTs. MaccoBasi 10751 pacTBOpEeHHOro BemlecTBa. CMBICT TMOKa3aTels
IPEENbHO JIOMYCTUMOM KOHIIEHTPAllMM U €ro MCIOJIb30BAaHUE B OLEHKE SKOJOTMYECKON
0e30MacHOCTH.
[TpaBuia HKOJIOTHYECKH LIEIecO00pa3HOro MOBEACHHS B OBITY U TPYIOBOM AEATEIBHOCTH B LIEIISX]
COXPaHEHHUS CBOETO 37I0POBbs U OKPY>KAIOLIEH MPUPOIHON CPe/Ibl; OACHOCTh
Haumenosanue Cooeporcanue yuebHo2o mamepuana, 1ab0pamopHsie U npaKmuieckue 3aHamus, Konuuecmeso Ypoesenw
pasoenos u mem uacos 0C80eHUs
camocmosamenvHas paboma 0oOy4aruuxcs
BO3/ICIICTBUS HA KUBbIE OPraHU3MBbI OMPE/ICIICHHBIX BEIIECTB.
Pemienne mpakTHKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJlaHUM HAa PACTBOPHI, HCIIOJIB3YyEMbIC B
OBITOBOI U IPOU3BOJICTBEHHOM JEATEILHOCTH YETIOBEKA
TeMma 6.2. OcHOBHOe coiep:KaHue 2 2
MccfeHOBaHHe JlaGopaTopnasi paGora Ne 5 2
CBOICTB pacTBOpOB
JlaGopaTtopHast pabota «[IpuroroBieHue pacTBOpOB». 2
[TpuroroBnenue pacTBOpOB  3aJaHHOU (maccoBoii, %) KOHIEHTPaLNK1
(c MPAKTUKOOPHUEHTUPOBAHHBIMU BOTIPOCAMHU) U OMIPEICTICHUE CPEIbI BOTHBIX
pacTBOPOB.
Pemenue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB
IIpodeccnonabHO-OpHEHTHPOBaHHOE cofepxanne (popMa NpaKTHYECKO MOATOTOBKH)
Paznen 7. Xumus B ObITY U IPOM3BOICTBEHHOI /1eSITEIbHOCTH YeJIOBeKa 6 3
XuMus B ObITY U OcHoBHOe coaep:kaHue 6
IIPOU3BOJCTBEHHON
IMpakTnyeckue 3aHATHS 6
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JEATCIbHOCTH Hogeilme nocTrkeHuss XMMUYECKOM HAYKM M XMMHUYECKOM TeXHOJoruu. Posib xumuu B 2
YyeJoBeKa o " o
00€eCreueHn DKOJIOTHYECKOW, DHEPreTHYECKOM W MHINEeBOM O€30MacHOCTH, pPa3BUTHH
MeaunuHbl. [IpaBuiia moucka u aHaiau3a XMMUIECKON HHGOPMAIIMK U3 PA3IMYHBIX HCTOYHUKOB
(HayuyHas 1 yueOHO-Hay4YHas JTUTEpaTypa, CpeCcTBa MacCOBOM HH(OpMAIH, CETh
HHuTtepHer)
[Touck 1 aHamu3 KEHCOB O MPUMEHEHUN XUMUYCCKUX BEIIECTB U TEXHOJOTHUH C yIeTOM Oy IyIIeH 4
po(eCcCHOHATLHOM JIEATEIILHOCTH 110 TeMaM: BaKHEHIIIHE CTPOUTEIIBHEBIE
Haumenosanue Cooepoicanue yuebHoeo mamepuania, 1a00pamopHvle U NPAKmuyeckKue 3aHsAmusl, Konuuecmeo Yposenw
pazoenos u mem 4acoe 0c80eH s
camocmosimenbHas paboma 00YHaruuUxcs
MaTepuaybl, KOHCTPYKIIMOHHBIE MaTepuaibl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuajbl s
SJIEKTPOHUKH, HAHOMATEpUAJIbl, TEKCTUJIbHBIE BOJIOKHA, UCTOYHUKHU SHEPIUH, OPraHUYECKUEe U
MUHEpaIbHBIC YI0OPEHUS, JICKAPCTBEHHBIC BEIIECTBA, OBITOBASI XUMHUSL.
3amura: [IpencraBnenue pe3ynbTaTOB pelieHUs KEHCOB B (hOopMe MUHHU-IO0KIIAA C
Npe3eHTalueN
JuddepenunpoBanHblii 3a4eT 2 3
Bcero 72

JI1s xapaKTepUCTUKU YPOBHSI OCBOEHMSI y4eOHOT0 MaTepHalia UCIOIb3YIOTCS ClIeAyolre 0003HAYEeHUS:

1. — o3HakoMUTENBHBIH (y3HaBaHUE paHee U3yUEHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIN (BBITIOTHEHUE JIEITEIFHOCTH IO 00pa3Ily, HHCTPYKIIUH WITH TTOJT PyKOBOJICTBOM)

3. HpOIlyKTI/IBHHﬁ (HJIaHI/IpOBaHI/IC " CaMOCTOATCIIbHOC BBIIIOJIHCHUEC ACATCIBHOCTH, PCHICHUC HpO6HCMHLIX 32[,[[8.‘-1)
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