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1. MACIIOPT ITPOT'PAMMBI YYEFHOM JJUCIIUILIAHBI

1.1. O6aacTh NpUMEHEHHs] POTPaAMMBbI
[Iporpamma y4eOHOWM AMCUUIUIMHBI SIBISETCS YacThl0O OCHOBHOM MNpOo(decCHOHATBLHON
obpazoBarenbHOl Tporpammbl B cooTBeTcTBUH ¢ PI'OC mo cnenmansroctu CIIO 09.02.07
WNHdopMannoHHbIE CUCTEMBI U IPOTPAMMHUPOBAHHE.
[IporpamMma yueOHON AUCHMILTUHBI MOXKET OBITH UCIOJIb30BaHA!
— B JIONOJHHUTEIBHOM MpPOPECCHOHATHLHOM 00pa3oBaHuU (B TMporpaMmax IOBBIIICHUS
KBATH(UKAIIMK U TIEPETIOATOTOBKH )

1.2. Mecto Yy4yeOHOI JAUCHMIUVIMHBI B CTPYKTYpe OCHOBHOH mnpodecCHOHATbHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI:

VuebHasgs  gUcUMIUIMHA  «XUMHSA»  SBIAeTCa  0a30BOH  OUCHUINUIMHON  LIMKIIA
«O6meobpazoBarenbHas MOATOTOBKAY, MPOTPAMMBI MOATOTOBKH CIIEIUAIMCTOB CPEIHETO 3BEHA
B cootBercTBUM ¢ PI'OC CIIO mo cnemumansHoctr 09.02.07 MHPOpMaMOHHBIE CUCTEMBI H
porpaMMHUpOBaHUE.

1.3.Lesm 1 32124y TUCHHUIJIMHBI — TPeOOBAHUS K Pe3yJIbTaTaM OCBOEHHUS TUCHHUIJIUHBI:

Henp nmuctumiauabl  «XUMUsS»:  (OPMHPOBAHHWE Y CTYACHTOB IPEICTABICHHUS O
XMMHUYECKON COCTABIIAIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MHpa KaK OCHOBBI IPUHATHS
pelIeHNit B KU3HEHHBIX W MPOW3BOJICTBEHHBIX CHUTYaIMsX, OTBETCTBEHHOTO IIOBEJCHHS B
HIPUPOJHOH cperie.

3ana4yu TUCUUIUINHBIL

1) chopmupoBaTh NOHUMaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUECKUX MPOLIECCOB U
ABJICHUM B OKpPYXalollel Cpene, LEJOCTHOW Hay4HOW KapTHHBI MHpa, B3aUMOCBSI3H U
B3aMMO3aBHUCHUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHs COCTaBIATH (HOPMYJIBl HEOPTaHWMYECKHX M OPTaHUYECKHUX BEIIECTB,
YPaBHEHMsI XMMHUYECKMX peakluil, OOBSICHATh HMX CMBIC], HHTEPIPETUPOBATH PE3YIbTATHI
XUMHYECKHX IKCTIEPUMEHTOB,

3) chopmHpoBaTh HABBIKM MPOBEACHHS MPOCTEHIINX XMMUYECKUX HKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM C COONMIOJIEHMEM TpaBuUil Oe30MacHOro oOpallleHusi C BellecCTBaMU U
1abopaTOPHBIM 000PYIOBaHUEM;

4) pa3BUTh YMEHUS UCIOIH30BATH HH(OPMAIMIO XUMHUIECKOTO XapaKTepa U3 Pa3InIHbIX
UCTOYHUKOB,;

5) chopmupoBaTh yMEHHUS TPOTHO3UPOBATH MOCIEACTBHS CBOCH NEATEIBHOCTH U
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JTOCTHKEHUN XUMHUYECKON HAYKH U
TEXHOJIOTUH JUI Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.
Oco0oe 3HaueHne AUCUUIUIMHA UMeeT npu GopMupoBanuu u pa3sutuu OK:



Konx n naumeHnoBanue
¢dopmMupyeMbIX KOMIIETEHIN I

IInanupyemMbie pe3yJbTaThl OCBOCHHS THCIUIIHHBI

O01mue

JAucnunianHapHbie

OK 01. Beibupats cioco0sl
pelieHus 3aaa4d
npodeccnoHaTBEHOMI
JEATSIbHOCTH PUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

B ywacTtu Tpy10BOTO BOCIIUTAHWS:

- TOTOBHOCTh K TPyAYy, OCO3HaHHWE IIEHHOCTH
MacTepCTBa, TPYI0JI00ue;

- TOTOBHOCTP K AaKTHBHOH  JCATCIBHOCTH
TEXHOJIOTHYECKON U COLIMAIIbHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHMIIMMPOBATh, IUIAHUPOBATh U
CaMOCTOSITEIILHO BBITIOJIHATH TAKYIO JICATCIHLHOCTS;

- HHTEpeC K pa3TunYHBIM chepam
poeCCHOHAIBHON JEATEIHHOCTH,
OBnaneHue YHHUBEpCATbHBIMU
MIO3HABATCIIbHBIMH JICHCTBHIMMU:

a) 0a30BbBIC JJOTHYECKHE JICHCTBHS:
- CaMOCTOSITENILHO dbopmynupoBaTh u
aKTyallu3upoBaTh MpPOOIEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIH NpPHU3HAK WIH
OCHOBaHUS JUIsl CpPaBHECHHS, KiIacCU(DUKAIMHA W
00001IeHHS;

- ONpeneNsTh eI JACSITEIbHOCTH,
napaMeTpsl U KPUTEPUHU UX JOCTUKCHHUS,
- BBIIBJSITH 3aKOHOMEPHOCTH W IPOTHBOPEYUS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCHTH KOPPEKTUBHI B JICATEIHHOCTh, OIICHHBATH
COOTBETCTBUE PE3YJIbTATOB ILEJSAM, OIICHHBAThH
PHUCKH TIOCTICICTBHIA NEATSILHOCTH,

- pa3BHUBaTh KPEATUBHOE MBINUICHUE MPU PEUICHUH
JKU3HEHHBIX TTPOOIeM

0) 6a30BBIE UCCIIEIOBATEILCKUE ICHCTBUS:

- BJIAJCTh HaBBIKAMU Y4€OHO-HUCCIIEA0BATEIbCKON 1
MPOEKTHOH NIeATENHHOCTH, HABBIKAMU DPa3peLICHH

y4eOHBIMU

3aaaBaTb

- BJIAJETh CUCTEMOM XHMMHMYECKMX 3HAHWUM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAOUINE IOHATUA (XMMUYECKUH
9JIEMEHT, aToM, DJIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
JIEKTPOHHBIE OpOMUTaNIM aTOMOB, HOH, MOJEKYyJa,
BAJICHTHOCTD, 3JIEKTPOOTPULATENIBHOCTD, CTEIEHb
OKHCJICHUS, XMMHYECKasl CBSI3b, MOJIb, MOJISIDHAs Macca,
MOJISIPHBINA 00BEM, YIIIEPOTHBIN CKENET, PYHKIIMOHAIbHAS
rpymnna, pagukai, U30Mepus, U30Mepbl, TOMOJIOTHYECKUN
psAl,  TOMOJOTH,  YIJIEBOAOPOABI,  KHUCIOPOA- H
a30Tco/eprKalllue COeMHEHHs], OMOJIOTUYECKH aKTUBHBIE
BEIIeCTBa (YTICBOIbI, )KUPHI, OCIKH), MOHOMED, TTOIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS,
KPUCTAJIIMYECKAsl pelIeTKa, TUIIbl XUMUYECKUX peakuuit
(OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHJOTEPMUUYECKHE, PEAKIIMK MOHHOTO 0OMEHa), pacTBOp,
JNIEKTPOJIUTBI,  HEINEKTPOJIUTBI,  DJIEKTPOIUTHYECKAS
JUCCOLMAIMS, OKHUCIMUTENb, BOCCTAHOBUTEIb, CKOPOCThb
XUMHUYECKON peakIM, XUMHUUECKOEe PABHOBECHE), TEOPUH
1 3aKOHBI (T€OpUsi XUMUYECKOTO CTPOSHHSI OpPraHMYECKUX
BeniectB A.M. byrnepoBa, Teopusi 3JIEKTPOJUTHYECKON
auccounanuu, nepuoandeckuii 3akon .M. Mengeneesa,

3aKOH COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CI/IMBOJ'H/I‘-IGCKI/Iﬁ SA3BIK XUMHU, (baKTOJ'IOl"I/I‘-IeCKI/Ie
CBEICHMSI O CBOMCTBaxX, COCTaBe, TMOJIYYCHUH U
0e30macHOM HCIIOJIb30BAHUH BaKHENIITNX

HCOPraHNMYCCKUX U OPraHUYCCKUX BCIICCTB B 6BITy n
HpaKTH‘IeCKOﬁ JCATCIIBHOCTH YCJIOBCKA,

- YMCTb BBIABJIATH XapPAKTCPHBIC IIPU3HAKH U B3aUMOCBA3b
HU3YUYCHHBIX HOHSITI/If/'I, INPUMCHATb COOTBETCTBYIOIIINEC
IIOHATUA pu OIIMCaHHuH CTPOCHUA n CBOICTB




npobiewm;

- BBIABJIATH IPHYMHHO-CIICJCTBEHHbIC CBSI3H H
AKTYAJIM3UPOBATh 3a/lady, BbIABUTATH T'UIIOTC3Y C€C
pelIeHus, HaxO/IUTh apryMeHTBI ISt
JIOKa3aTeIbCTBA CBOMX YTBEPKICHHUH, 3aaBaTh
HapaMeTphl U KPUTEPUH PEIICHUS;

- AHaJIM3UpOBATH IIOJIYYCHHBIC B XOAC PCHICHUIA
3a/1a4d  Pe3yJbTaThl, KPUTHUYCCKU OLICHMBATH HX
JIOCTOBEPHOCTh, NPOTHO3UPOBATh HW3MCHEHHE B
HOBBIX YCIIOBUSIX;

- YMCTb HNCPCHOCUTH 3HAHUA B ITIO3HABATCIbHYIO U
HPAKTUYECKYIO 00JIACTH KH3HEACATEIbHOCTH;

- yMeTb HHTErpUpOBATh 3HAHUS U3 Pa3HbIX
HpPEIMETHBIX 00JIacTel;
- BBIIBMraTb  HOBbIE  WUJAEH,  IpeylaraThb

OpUTMHAJILHBIC MTOIX0/IbI U PEIICHUS;
- CITOCOOHOCTH MUX MCIIOJIb30BAHUS B
MO3HABATENILHON U COIMAIbHOM MPaKTHUKE

HEOPTaHMYECKUX U OpPraHMYeCKUX BEUIECTB M HX
NPEBPALICHUH; BBISIBIATh B3aUMOCBSA3b  XMMHYECKHX
3HaHUH C TOHATUSAMH M TPEICTABICHUSAMU APYTHX
€CTECTBEHHOHAYYHBIX IIPEJAMETOB;

- yMeTh WHCHOJb30BaThb HAWMEHOBAHUS XHUMHYECKHX
COEAMHEHUI MEXIYyHapOJHOI0 COK03a TEOPETUYECKOH WU
NPUKIAQAHOM  XUMHM W TpPUBHAJIbHBIE  HAa3BaHHA
BRKHEHIIMX BEWIECTB (ITHUJICH, AaleTUJIeH, IJHLEPHH,
¢beHon, ¢dopmanpaerua, YKCyCHas KHCIOTa, TIIUIHH,
yrapHBbIi a3, yIIeKUCIblid Ta3, aMMHaK, TalleHas U3BeCTh,
HeraimeHasi H3BECTb, THThEBAs COAa M JIPYTUX),
COCTaBJIATh (POPMYJIBI HEOPraHUYECKUX M OPraHMYECKHX
BEIIECTB, YPAaBHEHUS XWMHUYECKUX PEaKIHi, OOBICHATH
UX CMBICI; TOATBEPXKIATh XapaKTepPHbIE XHMUYECKHE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU 3KCIEPUMEHTAMU
Y 3aHUCAMHU YPAaBHEHUIN XUMHUECKUX PEaKLIUH;

- YMETb YCTaHaBJIMBaTh NPUHAIJICKHOCTh H3YyYCHHBIX
HEOpPraHMYeCKUX M  OpPraHMYecKUX  BELIeCTB K
ONpeeNeHHbIM KjaccaM M TIpylnaM COEIWHEHUH,
XapakTepu3oBaTb MX COCTaB M BaKHEWIIME CBOICTBA;
OTIPEeNeNIATh BUABl XUMHYECKHX CBs3eH (KOBaJICHTHAS,
MOHHas, MeTaJuIn4yecKas, BOJIOPOJIHAS), THUIIBI
KPUCTAINIMYECKUX PELIETOK BEUIECTB; KJIacCU(UIUPOBATH
XUMHUYECKHE PEaKIINU;

- chopmupoBaTh MpEACTAaBIEHUS: O XUMHUYECKOH
COCTABJISAIOLIEH €CTEeCTBEHHOHAYYHOH KapTHHBI MHpA,
pONMM XWMHUU B TIO3HAaHWUHM SIBJICHUH TPHPOIBI, B
(OpMHUPOBAHUM MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHOM  IPaMOTHOCTH, HEOOXOAMMOM st
pelieHust  MpaKTHYeCKHX  3aJad U 3KOJOTMYECKH
00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEE;

- YMETh MPOBOJIUTH PACYETHI 10 XUMHUECKUM (OpMyIIaM




U YPAaBHEHUSIM XMMHUYECKUX PEAKLUU C UCIOJb30BAHUEM
(bu3MUecKUX BEIMYMH, XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMaIbHBIC
yCIIOBUSI) Ta30B, KOJMYECTBA BELIECTBA; HCIOJb30BATh
CHUCTEMHBIE XUMUYECKUE 3HAHUS I MPUHATUSA PELICHUI
B KOHKPETHBIX JKM3HEHHBIX CHUTYyalUsAX, CBSA3aHHBIX C
BEIIECTBAMHU U UX NPUMEHEHUEM

OK 02. Ucnonp30BaTh
COBPEMEHHBIE CPEACTBA MTOUCKA,
aHaIM3a U UHTEPIPETALIUH
uHbOpMaLNU 1
MH(pOPMAIMOHHBIC TEXHOJIOTHHI
JUUIS BBIITOJTHCHUS 33124
npodeCcCuOHAIBHON
JIeSITSILHOCTHU

B o06y1acTv IEeHHOCTH HAYYHOTO ITO3HAHMS:

- c(hOpMHUPOBAHHOCTH MHPOBO33pPEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd U OOIIECTBEHHOW IPAKTUKH,
OCHOBaHHOTO Ha JMajiore KYJBTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEPILCHCTBOBAHUE SI3BIKOBOM M UYHUTATEIBCKOU
KYJIbTYpbl KaK CpEACTBA B3aUMOJICHCTBUS MEXIY
JIOIbMU U MTO3HAHUS MUDA;

- OCO3HAaHME LEHHOCTHM HAy4YHOM JEATEIIbHOCTH,

FOTOBHOCTh ~ OCYLIECTBJISATH  HPOEKTHYIO U
HCCIIEIOBATEIIBCKYIO JIESTEIIBHOCTD
WHAUBUAYAJIbHO U B TPYIIIIE;

Osnanenue YHUBEPCATIbHBIMU y4eOHBIMU

IIO3HABATCIIbHBIMU HeﬁCTBHﬂMHI

B) paboTa ¢ nH(popMaInen:

- BJIaJIETh HaBBIKAMH IOJy4yeHUs HWH(OpPMALUU U3
UCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIHLHO
OCYIIECTBIIATh TIOWUCK, aHAINW3, CHCTEMATH3AIHI0 H
UHTEPIIPETANIO UHDOPMALIUY PA3IUYHBIX BHIIOB H
dbop™M mpecTaBIeHNUS;

- CO3/1aBaTh TEKCThl B Pa3IUYHBIX QopMmaTax C
y4eTOM Ha3HayeHus uHOpManuu | IENeBOH
ayIUTOpUHU, BBIOMpas  ONTUMAIbHYIO  (Gopmy
MNPEACTABJICHUA U BU3yaJIM3alliu,

- yMETh IUIAHMPOBATh U  BBIIOJHATH XUMHYECKHUI
SKCHEPUMEHT (IIPEeBpAILlEHHs] OPTaHUYECKUX BEIIECTB MPHU
HarpeBaHuM, IIOJIYyYEHHUE OTUIEHA U U3YYEHUE €ro
CBOWCTB, KAQUECTBCHHBIC pEAKIMU HA  AJIbJICTHUJIBI,
Kpaxmall, YKCYCHYIO KHUCJIOTY; JeHaTypalus OelKOB MpHU
HarpeBaHUM, I[BETHBIC pEAKIMH OCIKOB, TPOBOJUTH
peakIuu MOHHOTO OOMEHAa, ONpPEeNeNsTh CpeAy BOJIHBIX

pacTBOpOB, KaueCTBEHHbIE peakUuu Ha Cyibdart-,
KapOOHaT- M XJIOPUJ-aHUOHBI, HAa KaTHMOH aMMOHHUS;
pemiatb  OKCIEPUMEHTAIbHBIE  33aJa4yd [0  TeMaMm

"Meramiel" u  "Hemeramnel") B COOTBETCTBUU €
MpaBWIaMU TEXHUKHU O€30MacCHOCTH NpU OOpallEHUu C
BEIleCTBAMM U JAOOpaTOpPHBIM  000pYy/IOBaHUEM;
MPEICTaBIATh PE3YJIbTaThl XMMUYECKOTO SKCIIEPUMEHTA B
(dopme 3anucu ypaBHEHUH COOTBETCTBYIOIIMX peakUuil u
(hopMyIHpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

- YMETb aHaJIM3MpOBAaTh XUMMUYECKYIO HH(pOpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX UCTOYHHUKOB (CPEICTB MacCOBOM
uHpopmanuu, cetb IHTEepHET U Apyrue);

- BJIaJIETh OCHOBHBIMH METOJIaMU HAy4YHOI'O IO3HAHUS
BEIIECTB W XHWMHUYECKUX sBIeHHH (HabOmroneHue,
H3MEpEeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHUE);

- YMETb MPOBOJUTH PACUETHI [0 XUMHUECKUM (POpMYyIIaM
U YpaBHEHMSIM XMMHMUYECKUX PEAKIHIl C MCIOJIb30BaHUEM
(GU3MYEeCKUX BEJIWYMH, XapaKTEPU3YIOLIMX BELIeCTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE




JICTUTUMHOCTDB
IIpaBOBbBIM U

- OLICHUBATb AOCTOBCPHOCTD,
I/IH(i)OpMaHI/II/I, €€ COOTBETCTBUC
MOPaJIbHO-3THUYCCKUM HOPMaAM;

- HCIIOJb30BaTb CpCACTBaA HH(i)OpMaI_II/IOHHBIX u

KOMMYHI/IKaI_[I/IOHHLIX TeXHOJIOFI/Iﬁ B peH_IeHI/II/I
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3aIlMOHHBIX  337a4 ¢  COOJIoJCHHEM
TpeOOBaHUI 3PrOHOMHKH, TEXHHKH O€30IaCHOCTH,
TUTHUEHBI, PECypcocOepekeHusi, MPaBOBBIX U
STHYECKMX  HOPM, HOpM  HMHGOPMAHUOHHON
0€30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, HHHOPMAITMOHHOH 0€3011acHOCTH
JUYHOCTH,

yCJIOBI/IH) ra3oB, KOJIMYECCTBA BCIICCTBA, HCIIOJIB30BATh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA IJIA IMPUHATHA peH_IeHI/Iﬁ
B KOHKPCTHBIX JKU3HCHHBIX CHUTyalUAX, CBA3AHHBIX C
BEIIECCTBAMU 1 UX ITPUMCHCHUEM

OK 04. D¢ddexruBHO
B3aUMOJICHCTBOBATh U PadOTaTh B
KOJIJICKTHBE U KOMaH/Ie

- TOTOBHOCTB K CaMOpPa3BUTHIO,
CaMOCTOATEJIbHOCTH U CaMOOIIPEIEICHHUIO;
-OBJIa/ICHUE HaBbIKaMU yueOHo-
HCCIIEIOBATENILCKOM, MPOEKTHOM U COLUAIBHOU
JIeSITCILHOCTH;

OBnajieHue yHUBEpPCaIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHas JCSITEIbHOCTD:

- TIOHMMAaTh M UCIOJb30BaTh MPEUMYILIECTBA
KOMaHJAHOW ¥ UHIMBUyaJIbHOU paboThI;

- NOpPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH,
OPraHu30BbIBaTh U KOOPAUMHUPOBATH JIEUCTBUS 10
ee JOCTH)KEHMIO: COCTaBJISITh IUIaH JICHCTBUH,
pacrpeensiaTh pojad ¢ Y4ETOM MHEHHH y4aCTHUKOB
00CyX1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

-  KOOPAWHUPOBATL W  BBIINOJHATH pa60Ty B
YCII0BHUAX pEalIbHOIO, BUPTYAJIbHOI'O n
KOM6I/IHI/Ip0BaHHOFO BBaHMOﬂeﬁCTBHH;

-  OCYHICCTBJIAITb NO3UTHBHOC CTPATCIrHYCCKOC

- yMEThb IUIAHUPOBATh U  BBINOJHATH XHUMUYECKUI
9KCHEPUMEHT (IIpEeBpaILEHUs] OPIraHUYECKUX BEIIECTB MIPU
HarpeBaHUM, I[IOJIyY€HUE OTUJIEHA U U3YYEHUE €ro
CBOMCTB, KayeCTBEHHbIE pEAaKUUH Ha  aJbJETHBbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JIeHaTypauusi OeIKoB MHpu
HarpeBaHWM, I[BETHbIE peakuu OeJIKOB; MPOBOIUTH
peakuuu HOHHOrO OOMEHa, OIpeneisaTh Cpeay BOJHBIX
pacTBOpOB, KadeCTBEHHbIE peakuu Ha cylabdar-,
KapOOHaT- M XJIOPHUJI-aHUOHBI, Ha KATHOH AMMOHMUS;
pelaTe  OKCIEpUMEHTAIBHBIE  3aJaud [0  TeMaM
"Metamnsl" u  "Hemeramnbl"') B COOTBETCTBUU C
MpaBUJIaAMHU TEXHUKH O€30MacHOCTH MNpH OOpaIlIeHUU ¢
BelIeCTBAMM M JTAOOpaTOpHBIM  00OpYAOBaHUEM;
MPENCTABIATh PE3YJIbTAaThl XMMUUYECKOTO SKCIIEPUMEHTA B
(dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIUX PEAKIUN U
(opMyIMpOBATH BBIBO/IBI HA OCHOBE ITHX PE3yJIbTaTOB




MOBEJICHUE B PA3JIMUHBIX CHUTYalUsIX, IMPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM
OBnajieHue  YHUBEPCAJIbHBIMU  PETYISTUBHBIMU
NEUCTBUSIMU:

I') IpUHATHE CeOS U APYTUX JIFOICH:

- MPUHUMATh MOTUBBI U apTyMEHTHI APYTHX JIOJEH
MIpU aHAJIU3E PE3YJbTATOB JAEATEIbHOCTH;

- MIPU3HABaTh CBOE MPABO M MPABO APYTHX JIOACH
Ha OIIMOKMU;

- pa3BUBAaTh CIIOCOOHOCTH MMOHUMATh MHUP C
MO3UIIMU IPYTOT0 YEJIOBEKa,

OK 07. ConencTBOBaThH
COXPaHEHUIO OKPYKAoLIEH
Cpelbl, pecypcocOepexeHuto,
MPUMEHSTH 3HAHUS 00
WU3MEHEHHUH KJIMMAaTa, IIPHHIHIIGI
Oepe’KITMBOTO MPOU3BO/ICTBA,

3¢ (HeKTHBHO AeCTBOBATH B
YpEe3BBIYANHBIX CHTYAIUSIX

B o6mnacTi 53K0510rn4eckoro BOCHUTAHUSA:

- c(hopMHPOBAaHHOCTH AKOJOTHUECKOW KYIBTYPHI,
IIOHMMAHHE BIIMSHUSA COLMAIBHO-3KOHOMHYECKHUX
IIPOLIECCOB ~ HA  COCTOSIHUME  IIPUPOJHOM U
COLMAJIBHOM  cpelbl, OCO3HaHHE IJI00ATBHOTO
XapakTepa 3KOJIOTHYECKUX MTPOOIIeM;

- IUIAHUPOBAHHWE M OCYILIECTBICHHUE JEHUCTBUN B
OKpYXKalolllel cpelle Ha OCHOBE 3HAHUA LeJel
YCTOMYHMBOTO Pa3BUTHUs YEIIOBEUECTBA;

AKTHBHOE HENPUATHE ACHUCTBUN, IPUHOCAIINUX BPE.
OKpYXKarollleu cpere;

- YMEHHE MPOTHO3UPOBATH HEOJIAronpUsTHBIE
DKOJIOTMUECKUE TIOCJIEACTBUSA IPEATNPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- paciiipeHue OIIbITa
JKOJIOTHYECKOW HAIIPaBIEHHOCTH;
- OBJIJICHUE HABBIKAMH y4eOHO-
HCCIIETIOBATENILCKOM, MPOEKTHON M COIMAIbHOM
JESITEIIbHOCTH;

JACATCIIbHOCTH

- chopmupoBaTh MpEACTAaBICHUS: O XUMHUYECKOH
COCTABJIIOLIEH E€CTECTBEHHOHAy4YHOW KapTHHBI MHpA,
PO XUMUU B T[IO3HAHWUU SIBJICHUA TPUPOIBI, B
(bOpMHpOBaHI/II/I MBIIIJICHUSA W KYJIBTYPBI JIMYHOCTH, €€
(YHKIIMOHATIBHOW ~ TPaMOTHOCTH, HEOOXOAUMOHM ISt
peICHUA MPAKTUYCCKUX 3aga4 u 3KOJIOTHYECKHU
000OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOIHOM CPEJE;

- yMeTb  coOmoaaTh — MpaBujia  DKOJIOTUYECKHU
1e7ecoo0pa3Horo TMOBENEHUS B OBITY MW TPYAOBOHU
JEATEIbHOCTH B LEISAX COXPAHEHHUSI CBOErO 30POBbS U
OKpY>Karolle MPUPOJHON CPEAbl;, YUUTHIBATH OMACHOCTH
BO3JICUCTBUSl Ha JKHUBBIE OPraHU3Mbl OIPEAEICHHBIX
BEIIECTB, IIOHMMAas CMBICT TOKa3aTes TMpeaesbHON
JIOMYCTUMOM KOHLIEHTpauu




B pesynbrare ocBoeHUs yueOHON AUCIUILTMHBI O0YYaIOIIUICS TOKEH YMeTh:

V-1. BbIABIATH XapaKTEpPHbIE MPU3HAKA U B3aUMOCBSI3b U3YYEHHBIX TOHATUM, MPUMEHATH
COOTBETCTBYIOIIME IIOHATHS NPU ONUCAaHUM CTPOEHHUS M CBOWCTB HEOPraHUYECKUX U
OpraHWYECKUX BEUIECTB M WX MPEBPALLECHUN; BBIABIATH B3aUMOCBS3b XMMHMUYECKHX 3HAHWUM C
HNOHSTUSMM U IIPEJICTABICHUSAMU IPYTUX €CTECTBEHHOHAYYHBIX PEIMETOB

V-2. Ucnonb30BaTh HAMMEHOBAHUSI XUMUYECKUX COCIMHEHHM MEXIYHAPOJHOIO CO03a
TEOPETUYECKON U MPUKIJIATHONW XUMUU U TPUBUAJIbHBIC HA3BaHMsI BAXKHEHUIINX BEIIECTB (3TUJIEH,
aleTuiieH, TiaulepuH, QeHon, Qopmanpiaerun, yKCycHas KHCIIOTa, TJIMIMH, YyrapHbId ras,
YIJIEKUCHIbINA Ta3, aMMUaK, raileHas HW3BECTb, HErallleHash M3BECTb, IIUTHEBAS COJA U JAPYIUX),
COCTaBIAATh (POPMYJIbI HEOPraHUYECKHMX M OPraHMYECKHUX BEUIECTB, YPAaBHEHUS XUMHUYECKHX
peakuuii, oOBACHATh UX CMBICI; MOATBEPKIATh XapaKTepHbIe XMMHUYECKHE CBOWCTBA BEIECTB
COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMH U 3aIIUCSIMU YPAaBHEHUN XUMUYECKUX PEaKIUI

V-3. YcranaBnuBaTh NPUHAAJIEHKHOCTh M3YUYEHHBIX HEOPTaHUYECKUX U OPraHUYECKUX
BEILECTB K OINpPEACIICHHBIM KJaccaM W IpynmnaMm COEAUHEHUM, XapaKTepU30BaThb UX COCTAB U
BAOKHENIIME CBOMCTBA

V-4, Onpenenarb BUIbl XUMHUYECKUX CBs3ed (KOBaJCHTHAsl, MOHHAS, METAJUITMYECcKas,
BOJIOPOJHAsI), TUIBl KPUCTANIMYECKHX PELIETOK BEIIECTB; KJIACCU(ULUUPOBATH XUMHUYECKHE
peakuuu

V-5. IIpoBomuTh pacyeTsl MO XUMHUYECKUM (opMyIaM W YPaBHEHUSM XHUMHUYECKUX
peakiuii ¢ HCHOJb30BaHMEM (U3MYECKHX BEIIMYMH, XapaKTePU3YIOIIUX BellecTBa C
KOJMYECTBEHHON CTOPOHBI: MacChl, OObemMa (HOpPMaJIbHBIC YCJIOBHS) Ta30B, KOJIMYECTBA
BEILECTBA; HCIIOJIb30BATh CHUCTEMHbIE XHMMHWYECKHUE 3HAaHUS [UIsl TNPUHIATHS pELICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM

VY-6. [InanupoBaTh U BBIIOJIHATH XUMUYECKUI SKCIIEPUMEHT (KaueCTBEHHBIE PEeaKIMK Ha
KaTUOHbl M AHUOHBI, (YHKIMOHAJbHBIE TPYIIbl OPraHUYECKUX COCAMHEHUN JIeHaTypaius
OeNnKOB MpU HAarpeBaHUM, I[BETHbIC pEaKIUU OEIKOB; MPOBOJUTH PEAKIMU HMOHHOTO OOMEHa,
OIPEEIIATh CPEy BOJHBIX PAaCTBOPOB, pEIIATh IKCIEPUMEHTAIbHbIC 3aJa4yl HAa PACIIO3HABAHUE
HEOPraHMYECKUX U OpPraHMYeCKUX BEIIECTB) B COOTBETCTBUU C TMpaBWIAMH TEXHUKHU
0€30MacHOCTH MpHU 00pallleHnH ¢ BEHIECTBAMM U JIAOOPaTOPHBIM 000PYAOBAHUEM; MIPEICTABIATh
pe3yabTaThl XMMHUYECKOTo S3KCIIepUMEHTa B (opMe 3aluch ypaBHEHHUH COOTBETCTBYIOILUX
peakuuii 1 GopMyIUpPOBaTh BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTATOB

V-7. AHanu3upoBaTh XUMHUECKYIO HH(OPMAIIHIO, OTYyJaeMyI0 U3 pa3HbIX HCTOYHHUKOB
(cpenctB MaccoBoii nH(popmManuu, cetb IHTepHET U Apyrue)

V-8. Cobmrofarh mnpaBuiia 3KOJOTMUYECKH 11€71ecO00pa3HOro MOBEACHHS B OBITY U
TPYAOBOM JEATEIIBHOCTU B LENMAX COXPAHEHUS CBOETO 30POBbA M OKPYKAIOUIEH MPUPOTHON
CpElbl; YYUTHIBATh OMACHOCTH BO3JIECHCTBUS HA JKMBBIE OPraHU3MbI ONPEIECIICHHBIX BEIIECTB,
MOHMMAasl CMBICJT TIOKa3aTelsl IPeAeIbHON JOMYCTUMON KOHIIEHTPAluu

V-9. Bnaznere OCHOBHBIMM METOJAMH HAY4YHOI'O IO3HAHMUS BEILECTB U XMMHUYECKHUX
ABJIeHUN (HaOII0IeHNEe, U3MEPEHNE, IKCIIEPUMEHT, MOJIEIMPOBAHUE); BIIaJIeTh CUCTEMON 3HAHUN
0 METOJaX HAy4YHOIO IO3HaHUs SIBICHUN NPUPOABI, UCIIOIb3YEMBIX B €CTECTBEHHBIX HAayKax U
YMEHMSIMH MPUMEHSTh 3TH 3HAHUS NPU SKCHEPUMEHTAJIbHOM MCCIEIO0BAHUU BEIECTB U JUIS
OOBSICHEHUS! XMMUYECKUX SIBJICHUH, UMEIOIUX MECTO B MPHUPOJIE MPAKTUYECKON AEATeIbHOCTU
YEeJI0BEKa U B MOBCETHEBHOM JKU3HU.

3HATh:

3-1. Bianerb cUCTEMOM XMMHUYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJATAOIINE
NOHATHS (XMMHUYECKHI DIIEMEHT, aToM, JJIEKTPOHHAs 000JIouka aTtoMma, s-, P-, 0-3JIeKTpOHHBIE
opOuTamM aToMOB, HWOH, MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHCIICHHsI, XUMUYecKasl CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00beM, YIIIEpOAHBINH CKETeT,
(byHKIMOHAIbHAS TpyMNa, paguKail, H30Mepus, HW30Mepbl, FTOMOJIOIMYECKHH psii, TOMOJIOTH,
YTJI€BOAOPOABI, KUCIOPO- U a30TCOIEpKaIllie COSTUHEHHS], OMOJIOTNYECKH aKTUBHBIE BEILIECTBA
(yrneBoapl, JKUpBI, OEIKH), MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE
COCIMHEHUS, KPUCTAIUIMYECKAs pelleTKa, THUIbl XUMHUYECKMX peakUuid (OKUCIUTEIBHO-
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BOCCTAHOBUTENBHBIE, OK30- M DJHAOTEPMUYECKUE, PEAKIMH HOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJIUTHI, HERJIEKTPOJIUTHI, ANEKTPOIUTUYECKAs JUCCOLMAIus, OKHCIIUTENb,
BOCCTaHOBHUTEIIb, CKOPOCTh XMMUYECKON PEaKIH, XUMHUIECKOE PABHOBECHE), TCOPHH U 3aKOHBI
(Teopuss XUMHUYECKOTO CTpOeHHUsi opraHuueckux BemectB A.M.bytnepoBa, Teopus
ANEKTPOIUTUYECKON  nuccoumanuu, llepmogmueckuit  3akoH  J[.Ml.MeHneneeBa, 3akoH
COXPaHEHHUS MaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM SI3bIK XUMUHU.

3-2. Cdopmuposathb MPECTABICHUSA: 0 XAMHUYECKOU COCTaBIISIOLLEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJM XUMUU B TIO3HAHUU SIBJICHUI NPUPOIBI, B
(GOpPMUPOBAHUM MBINUICHUSI W KYJIBTYPhl JIMYHOCTH, €€ (YHKIMOHAIBLHOW TI'PaMOTHOCTH,
HEOOXOIUMOM Ui peLIeHUS MPAKTUYECKUX 3a7a4 U SKOJOTHYECKH 0OOCHOBAHHOTIO OTHOILICHUS
K CBOEMY 3JI0pPOBBIO M IIPUPOTHOMN Cpee.

1.4. Kosin4yecTBO 4aCOB HA OCBOEHHE MPOrpaMMbl Y4eOHO JTUCHMILIUHBI:
MaKCHUMaJIbHON y4eOHOU Harpy3ku oOyvaromerocst 44 yaca, B TOM YUCIIE:
00s13aTeIbHON ayTMTOpHON yueOHO# Harpy3ku oOydaromierocs: 40 4acos,
CaMOCTOSITENILHON paboThI 00yJarOIIerocs - vac.

2. CTPYKTYPA U COAEP KAHUE YUEBHOM JUCIHHUIIIINHBI
2.1. O6beM y4eOHOI TUCHUNIUHBI U BU/IbI Y4eOHOI padoThl

Buabi yueOHol padoTbl Oovem yacos
MakcumajbHas yueOHasi Harpy3ka (Bcero) 44
O0s3aTesIbHAsI AYIUTOPHAs Y4eOHAsi Harpy3Ka (Bcero) 40
B TOM YHCIIE:
JeKIuu (YpOKH) 22
NPAKTHYECKHE 3aHSITUS 8
nabopaTtopHbIe pabOTHI 10

KOHTPOJIbHBIE pabOThHI -

KypcoBasi paboTa (IpoeKT) -

CamocrosiTeibHas padora o0y4yawomerocs (Bcero) -

KoHncyabTanuu 4

HpOMe)KyTO‘IHaﬂ aTrecranus

Hrorosas arrecrauus B popme lc-KOHTpOJIbHAS
pabora,
2c-nudd. 3auer
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2.2. TemaTH4eCKHil IJIAH U coep:KaHue YU4eOHOI JMCIHUIIIMHBI « XHMHUSD)

HanMenoBamme Coaep:kanue y4eOGHOro MaTepualia, 1a6opaTropHbie padoThl H MPAKTHYECKHE 3AHSITHSI, O6beM yacoB YpoBenn
caMocTosiTeJIbHAas padoTa o0yuyalouierocsi, Kypcopasi padora (Ipoekxr) (eciu 0CBOEHMS
Pa3iesioB U TeM
npeoycCMOmpeHbl).
1 2 3 4
Pa3nes 1. OcHOBBI CTpOEHHsI BelecTBa
Tema 1.1. Conep:kaHue y4eOHOT0 MaTepuaJia 2 1
Crpoenne
aTOMOB CoBpemenHast MOJIeIb CTpOeHHs aroMa. CHMBOJIMYECKHH SI3bIK XUMHH. XUMHYECKHUN DIICMEHT.
XHMHYECKUX OnekrpoHHas KoH(purypamus atoma. Kraccudukanus XUMHUYECKMX 3JeMEHTOB (s-, p-, d-
JJIEMEHTOB 1 3JICMEHTHI). BasleHTHBIC 3JIeKTPOHBI. BaleHTHOCTh. DIIEKTPOHHAS MPHPOJA XUMHUYECKOH CBS3H.
fipupoaa DJeKTPOOTPHUIIATEILHOCTh. BHIABI XUMHUYECKO#H CBsI3M (KOBaJCHTHAs, MOHHAS, METaTHYECKasi,
XHMHECKOH BOJIOPOJIHAs) ¥ CIIOCOOBI €€ 00pa3oBaHUs
CBSI3H IlpaKkTHYecKne 3aHATHS 1
Pemienne 3amaHuii Ha KMCHOJIB30BAHUME XMMWYECKOW CHMBOJIMKM M HAa3BAHUM COCIMHEHUN 10
HOMEHKJIATYPE MEXIYHAPOIHOTO COH03a TEOPETHYECKON W MPUKIIAIHOW XMMHHM M TPHBHAIBHBIX
Ha3BaHMH I COCTaBIEHUS XUMHUYECKMX (DOPMYN [IBYXaTOMHBIX COEIMHEHUM (OKCHJIOB,
CyNb(GUIO0B, THAPHIOB | T.I1.) M APYTHX HEOPTraHUYECKUX COCTUHEHHUI OTIEIbHBIX KIIACCOB.
[IpakTuyeckre 3aJaHMsl Ha YCTAHOBJIEHHME CBS3M MEXKAY CTPOEHHEM aTOMOB XUMHUYECKHMX
5JIEMEHTOB M MEPUOANIECKMM M3MEHEHHEM CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX COEIAWHEHUI B
COOTBETCTBUU C MOJ0KEHUEM [leproInUeCKON CUCTEMBI.
Tema 1.2. Copepxanue yueOHOIro MaTepuasa 2
Iepnoanyecknii | IlpakTuyecKne 3aHATHS 1
3aKOH M Ta0unua [Meproanyeckas cucreMa XUMUIeckux snemenToB J[. V1. Meneneesa. ®U3nYeCKUil CMBICIT
AN [Mepuoauueckoro 3akona J[.M1. MenpeneeBa. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKUX
MemnpeieeBa

3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX M CIIOKHBIX BEUIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XAMHYECKOro dyieMeHTa B [lepronnueckoit cucreme. MUpOBO33pEHUECKOE U HAYYHOE 3HAYEHUE
[Tepuoanueckoro 3akona /.. Menneneesa. [Iporno3sr .M. Menaeneea. OTKpbITHE HOBBIX
XUMUYECKUX AIIEMEHTOB.

Pemenre mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJaHUN HA XapaKTePU3AIUI0 XUMUUECKHIX
ayieMeHTOB «MeTalTndeckre / HeMeTAIITNYeCKHe CBOMUCTBA, SJIEKTPOOTPUIIATEILHOCTD
XUMHUYECKHUX DJIIEMEHTOB B COOTBETCTBHH C UX AJIEKTPOHHBIM CTPOSHUEM U TTOJIOKEHUEM B
MIEPUOJNYECKON cucTeMe XumMnuieckux anemeHToB .M. MeneneeBa»
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Pazgen 2. Xumuuyeckue peakunu

Tema 2.1. Tunsl
XUMHYECKUX
peakuuii

Conep:xanue yueOHOro MaTepuaJia

Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUil C yuacTHEM HEOPraHUYECKUX BEIECTB.
CocraBiieHHe ypaBHEHUH peakinii COSTMHEHUS, pa3lIOKEHUs, 3aMEIICHUs, 0OMEHA, B T.4. PEaKIUi
TOpPEHUS], OKUCIICHUS-BOCCTAHOBIICHUSI.

YpaBHeHUs OKUCIIEHUSI-BOCCTaHOBIICHUs. CTeneHb oKucieHus. OKUCIUTENb U BOCCTAHOBUTEIb.
CocraBieHne U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUil METOI0M
3NIEKTPOHHOTO Oananca. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIH B IPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEJCSATEIBHOCTH OPraHu3MOB

IIpakTH4yeckue 3aHATHS

KOJII/I‘-IGCTBGHHLIG OTHOHICHUS B XUMUU. OCHOBHI)IC KOJIMYCCTBCHHBIC 3aKOHBI B XUMHWHU U pacquLI
10 YpPaBHEHUSM XMMHUYECKHUX peakiuui. Moyib Kak eJIMHHUIA KOJIMYECTBA BeliecTBa. MosspHast
Macca. 3aKOHBI COXpPAHEHHS MacChl M DHEPruu. 3akoH ABoraapo. MoOJspHBIE 00bEeM Tra3os.
OtHocuTenbHAsT TUIOTHOCTh Ta30B. PacueTsl MO ypaBHEHMSIM XHUMHUYECKHUX peakUuuid ¢
WCIIOJIb30BAHUEM MAaCChl, 00beMa (HOpMaJbHbIE YCIIOBUS) Ta30B, KOJIMUECTBA BEIIECTBA

Tema 2.2.
DJIEKTPOJUTHYEC
Kas JUCCOIUAIHS
M HOHHBIH 00MeH

Coaep:xanue yueOHOro MaTepuaJia

Teopus 3neKTpoaUTHYECKON aucconuanuu. VOHBIL. DIEKTpONHTHI, HEINEKTPOJUTHL. Peakuuun
noHHOTO oOMeHa. CoCTaBJIeHHE PEaKIMii MOHHOTO OOMEHa MyTeM COCTaBJICHUS MX TOJHBIX U
COKpAIlICHHBbIX HOHHBIX ypaBHEHUH. KHUCIOTHO-OCHOBHBIE peakUWU. 3aJaHUs Ha COCTaBJICHUE
VOHHBIX PEaKIHil

JlabopaTropHble 3aHATHUS

JlaGopatopHas paboTa “TUIbl XUMHUYECKUX PEaKIIUi”.

HccnenoBanuie TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJIHBIX M 00pa3yIOLIMXCs BELIECTB) U
NPU3HAKOB XUMHUYECKUX peakiuid. [IpoBenenue peakuniit HOHHOro oOMeHa, OnpeesieHHe Cpeibl
BOJIHBIX PAaCTBOPOB. 3a/IaHUS HA COCTABJIEHNE HOHHBIX PEAKIU

Paspnen 3. CtpoeHue u CBOMCTBA HEOPraHUYECKHUX BelIeCTB

Tema 3.1.
Kaacenpukanus,

Coaep:xanue yueOHOro MaTepuaJia
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HOMEHKJIATYPa H

[Tpeamer Heopranmdeckoit xumun. Kimaccudukamnmsi HeopraHu4eckux BemecTB. [IpocTeie u

CTpocHHC c0HbIe BeniecTBa. OCHOBHBIE KJIACChl CIOKHBIX BEIIECTB (OKCHIbI, THUIPOKCUIbI, KUCIIOTHI,

HEOPraHUu4eCKHUX |comu). B3anMOCBsI3b HEOPraHWUYECKUX BEIIECTB. ATrperaTHble COCTOSIHUSI BEIIECTBA.

BelIECTB Kpucrannuueckue u amopgHbie BemecTBa. THUITBI KPUCTATUIMYECKUX PEIIETOK (aTOMHas,
MOJICKYJISIpHAs, HIOHHAS, METAJUTUYECKas). 3aBUCUMOCTh (PU3NYECKUX CBOIMCTB BEIIECTBA OT THIIA
KPUCTAJUTUYECKOM PEIIETKH. 3aBUCUMOCTh XUMUYECKOM aKTHBHOCTH BEIIIECTB OT BU/A
XUMHYECKON CBSI3U M TUIA KPUCTAUTNIECKOH pemeTku. [IprunHbpl MHOrooOpasus BEIIeCTB
IpakTnyeckue 3aHATHS
HomeHnknaTypa HeOpraHMUECKUX BEIIECTB: Ha3BAaHKUE BEIIECTBA UCXOS U3 UX XUMHUYCCKON
(OpMYIIBI T COCTABJICHHE XUMUYECKOH OPMYJIBI HCXOsI U3 Ha3BaHUS BELIECTBA 110
mexaynapoanon (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.
Penrenue npakTHuecKuX 3aJaHUi MO KiacCH(UKAIMU, HOMCHKIIATYPE U XUMHYECKHM (popMyiam
HEOPraHMYECKUX BEIECTB PAa3IUYHBIX KJIACCOB (yrapHbIi ra3, yriieKHC/IbIid ra3, aMMHaK, raieHas
U3BECTh, HETAIllCHas M3BECTh, MUThEBAs COJa M JAPYrMX): HA3bIBaTh U COCTABIATH (POPMYIIBI
XUMHYCCKHX BEIIECTB, OMPEACIISATh MPUHAIICIKHOCTD K KJIaccy.
Hcrounnku xuMudeckoi nadopMaru (CpecTB MacCoBOr MHPOpPMAIUK, ceTh IHTepHET 1
npyrue). [Touck nHGOpPMAIINK 110 Ha3BaHUSIM, HICHTH(UKATOpaM, CTPYKTYPHBIM (hopMyiam

Tema 3.2. Copepxanue yueOHOro MmaTrepuasa

DuU3uKo-

XHMHECKne Meramnsl. O6mue (u3Myeckde W XMMHYECKHE CBOWCTBA MeTawioB. CIIOCOOBI MOIydYEHHS.

CBOMCTBA 3HaueHNe METAUIOB U HEMETAILUIOB B IPUPOJE M JKM3HENEATEILHOCTH YEIOBEKA M OPraHM3MOB.

HEOPTaHWIECKUX | K 60315 METAIIOB: BHIBI KOPPO3UHM, CIIOCOOBI 3aIlIUThI METAJIOB OT KOPPO3UU

BelIeCTB

Hemeramnsl. OOmue ¢u3nyeckue M XMMHYECKHE CBOMCTBA HEMETAJUIOB. THUIHUYHBIE CBOWCTBA
HemetauioB [V— VII rpynn. Knaccudukanus v HOMEHKIaTypa COEAMHEHMH HEMETaslIoB.
KpyroBopoTsl GHOT€HHBIX 3JIEMEHTOB B IIPUPOJIE

XHUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX BEIIECTB (OKCHUIOB, THIPOKCHIOB,
KHCTIOT, COJIeH U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX
COEJIMHEHUH, BBICHINX OKCHUJIOB M THIPOKCHIOB

IIpakTHyeckue 3aHATHA

CocraBineHne ypaBHEHMII XMMMUYECKHX pPEAKIUl C yd4acTUEM TMPOCTBIX M  CIOXHBIX
HEOPraHWYECKHX BEIIECTB: METAUIOB M HEMETaJuIOB; OKCHUIOB METAjuIOB, HEMETAIIOB U
aM(OTEPHBIX HJIEMEHTOB; HEOPraHWYECKHX KHCIIOT, OCHOBAaHMA W aM(pOTEPHBIX THIPOKCHJIOB,;
HEOPraHUYECKHUX COJICH, XapaKTEPU3YIOIINX UX CBOMCTBA.

PenieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOMCTBA, COCTAB, I1OJyYEHUE
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u 0e30omacHOe HCIOJIb30BAHME BaKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY W NMPAKTUYECKOH
JeATEIbHOCTH Y€JI0OBEKa

Tema 3.3.
Nnentunduxanus
HEOPraHU4eCcKHuX
BellecTB

Coaep:xanue yueOHOT0 MaTepHaJia

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabota «aeHTHdUKAINST HEOPTaHUISCKUX BEUIECTBY.

Penrenue skcriepuMeHTaIbHBIX 33724 10 XUMHUYECKAM CBOMCTBAM METAJUIOB M HEMETAJUIOB, I10
pacro3HaBaHMIO U TIOTYYEHHUIO COSAMHEHUI METAJUIOB M HEMETAJLIOB.

W nenTudukanysi HCOPraHMYECKUX BEIIECTB C UCTIONB30BAHUEM UX (PU3UKO-XUMHUYECKUX CBOHCTB,
XapaKTepHBIX KAayeCTBEHHBIX peaknuid. KauecTBeHHBIE peaknuu Ha Ccynbdar-, kapOoHaT- H
XJIOPUI-AHUOHBI, HA KATUOH aMMOHHSI

Pa3znen 4. CTpoeHue U CBOiiCTBA OPraHUYeCcKUX BelleCTB

Tema 4.1.
Knaccupuranus,
CTpPoeHHe 1
HOMEHKJIATypa
OpPraHuYecKux
BelleCTB

Coaep:xanue yueOHOIro MaTepuaJia

IlosiBneHne u pa3BUTHE OPTaHUYECKONW XUMUU Kak Hayku. lIpenmer oprannueckoi xumuu. Mecto
Y 3HaYCHHE OpPraHMYeCKON XMMUU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHYECKOE CTPOCHHUE KAK MOPSAOK COSAMHEHUS AaTOMOB B MOJIEKYJIE COIVIACHO MX BAJICHTHOCTH.
OCHOBHBIE TIOJIOKEHUS TEOPHUM XHMHYECKOIO CTPOCHMSI OPraHMYeCKHX coeauHeHuit A.M.
BytnepoBa. YriepoaHsiii CKeIeT OpraHWYecKOW MOJEKYJbl. 3aBUCMMOCTh CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOCHMS MOJIEKY. M30Mepus U n30Mephl.

[Tonsstue o QyHkunoHanbHOM rpynmne. Panukan. I[TpuHIMIBL KiIacCU(pUKAUU OpPraHUYECKHUX
coequHeHUN. MexnyHapoaHas HOMEHKJIATypa M IPUHLUIB HOMEHKIATYphl OpPraHMYECKHUX
coenuHeHuil. [ToHsiTHE 00 a30TCOAEPKAIIMX COCTUHEHHSIX, OMOJOTHYECKA aKTUBHBIX BEIIECTBAX
(yriaeBogax, >kupax, OeiaKax M Jip.), BBICOKOMOJIEKYJSIPHBIX COEIUHEHUSAX (MOHOMEp, MOJIHMEp,
CTPYKTYpPHOE 3B€HO)

[IpakTuyeckue 3aHATHS

Homenknarypa opraHU4ecKiX COeIMHEHUHN OTIENbHBIX KJIACCOB (HACHIIIEHHBIEC, HEHACBIIICHHBIE U
apoOMaTHUYECKHE YTIIEBOAOPOJIBI, CITUPTHI, (DEHOJBI, allbJIETH/IbI, KETOHBI, KApOOHOBBIC KHUCIOTHI U
np.) CocTaBieHHE TOJHBIX W COKPAIIEHHBIX CTPYKTYpPHBIX (DOPMYJT OpPraHWYeCKHUX BEIIECTB
OTJICITBHBIX KJIACCOB, HCITOJIB3Ys X Ha3BAHUS 10 CUCTEMATHYECKON M TPUBHAILHON HOMEHKIIATYpe
(oTHIEH, aleTWIeH, TIUIepuH, ¢eHon, GopMalbaeru, YKCycHas KHCIIOTa, TIHIHH). Pacders
npocreiien GopMyITbl OPraHNIECKON MOJIEKYIIBI, UCXOJIS U3 DJIEMEHTHOTO cocTara (B %)

Tema 4.2.
CaoilicTBa

Conep:kaHue y4eGHOr0 MaTepuasa

1,2
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OPraHuYecKux
coeHHEeHU

OU3UKO-XMMUYECKHE CBOMCTBA OPTaHUYECKUX COCIMHEHUH OTIENBHBIX KIAcCOB (0COOEHHOCTH
KJaccu(UKalud U HOMEHKJIATypbl BHYTPH Kjacca; TOMOJIOIMYEeCKHi psa um oOmas dopmyina;
n3oMepus; pu3nvecKre CBOMCTBA; XUMUYECKUE CBOMCTBA; CITOCOOBI OTyUeHUs):

— IpeZebHbIE YITIEBOJOPO/Ibl (AJIKAHBI U LIUKJIOATKaHbl). ['OopeHne MeTaHa Kak OJIMH U3 OCHOBHBIX
UCTOYHHKOB TEIUIa B MPOMBIIUIEHHOCTH U ObITy. CBOWCTBAa MPHUPOIHBIX YIIIEBOJOPOJIOB,
HaXO0XJICHUE B PUPOJIE U IPUMEHEHHE AJIKAHOB;

— HeIpenesbHble (AIKEHBl, aJKUHbI M aJKaJUEeHbl) U apOMaTHYECKHE yrieBoaopoiasl. ['opeHue
alleTUIIeHA KaK MCTOYHUK BBICOKOTEMIEPATYPHOI'O IJIAMEHHU JJIsl CBAPKU U PE3KU METAJIOB

— KHCIIOpOJCOoAepKaIIue CcoeAruHEHUsT (CIUpThl M (PeHOJIbI, KapOOHOBBIE KHCIOTHI U A(HUPHI,
albACTUIIBI U KETOHBI, JKUPBI, yriaeBoAbl). IlpakTudyeckoe TMNPUMEHEHHE STUIICHTIIUKOJISA,
runepuHa, ¢enona. [lpumenenue dopmanbaeruaa, aneranpieruaa, YKCyCHOH KUCIOThI. Mblia
KaK COJIM BBICHINX KapOOHOBBIX KMCJIOT. MOIOIIHE CBOMCTBA Mbljia

— a30Tco/epJKalllie COECOUHEHUs (aMMHBI M aMMHOKHUCIOTHI, Oenku). BbeicokomonekynspHble
COeMHEHUS! (CHHTETHYECKHE U OHMOJIOrMYeCKH-aKTUBHBIC). MOHOMEp, IMOJUMEp, CTPYKTYpPHOE
3BeHO. [lonumepusanus 3TUIeHa KaK OCHOBHOE HAIIPABJIICHUE €0 UCIIOJIb30BaHUS.

I'eneTndeckas CBA3b MEXKAYy KJIACCAMHU OPraHUYECKUX COCIMHEHUN

IIpakTH4yeckue 3aHATHS

CBoiicTBa OpPraHMYECKUX COEJMHEHUH OTHENbHBIX KJIAcCOB (TpUBHAJIbHAs M MEXIAyHApOIHAs
HOMEHKJIaTypa, XHWMHUYECKHE CBOWCTBA, CHOCOOBI TIOMy4YEHHs): TMpeAeibHble (alKaHbl U
IIUKJIOAJIKAHbI), HETIpeleNbHbIE (AJIKEHBI, AJIKUHBI M aJIKQJAUEHbl) 1 apOMaTHUECKUE YTIIEBOJOPO/IbI,
cnupThl U (eHosbl, KapOOHOBbIE KHCIOTHI M 3(UPHI, albJAETHAbl U KETOHBl, aMUHBl U
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJIIDHBIE COCIMHEHUSA. 3aJaHusl Ha COCTABJICHUE YypaBHEHUU
XUMHYECKHMX PEAKIMH ¢ yJaCTHEM OpraHMYeCKHX BEIIECTB HA OCHOBAHUU UX COCTaBa U CTPOEHUS

CocraBneHue cxeM peaknuil (B TOM YuCiI€ MO MPeaoKEHHBIM IEMOYKaM MpeBpalleHuit),
XapaKTepU3YIOIINX XUMHUYECKHE CBOMCTBA OPraHUYECKUX COEAVUHEHHH OTAEIBHBIX KJIAcCOB,
CrocoObl WX TIONYYEHUS W Ha3BaHME OPraHMYEeCKUX COEAMHEHHWH M0 TPUBHAIBHOM WK
MEX1YHapOJAHON CUCTEMAaTHYECKOM HOMEHKIIATYPE.

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHM Ha CBOMCTBAa OpPraHUYECKUX
COEJIMHEHUI OTAEIBHBIX KJIaCCOB

JlabopaTopHble 3aHATHS

JlaboparopHas padota “IIpeBpaiieHuss OpraHMYECKUX BELIECTB MPU HarpeBaHuu".
[Tonydyenue oSTuI€HAa M H3Y4YEHUE €ro CBOMCTB. MojenupoBaHHE MOJEKYT U XHMHUYECKHX
NpeBpaIleHUH Ha IpUMepe ATaHa, YTWICHA, alleTHIICHA 1 Jp.
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Tema 4.3.
Nnentunduxanus
OPraHuYecKux
BeleCTB, HX
3HAYEHHE U
NnpUMeHeHHue B
OBITOBOH M
NMPOU3BOJACTBEHHO
M 1esITeJIbHOCTH
JyeJI0BeKa

Conep:xaHnue yueOHOIro MaTepuasa

buooprannueckue coeaunenus. llpuMenenue u Ouosiornyeckas poiib yriieBoaoB. OKuUCIIEHHE
YIJIEBOAOB — HMCTOYHUK SHEPTHH JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMHUHOKHUCIOT.
[TpeBpamenust 6eaKoB NMUIIM B opraHu3Me. buonorndyeckue QpyHkuuu O6enkoB. buonornueckue
(dyHKIMY KUpOB. Pojb opranndeckoil XuMuM B pelieHny npo0IeM NHIEeBOi 6€301MacCHOCTH

Posib opranudeckoil XMMUU B pEIICHUH MPOOJIEM SHEPreTUYecKoil 0e30MacHOCTH, B Pa3BUTHU
MEIULUHBI, CO3/laHMM HOBBIX MAaTEpUAJIOB, HOBBIX MCTOYHMKOB 3HEPruM (aJbTepHATHUBHBIE
UCTOYHUKHU 3Heprun). OnacHOCTb BO3JEHCTBUS HA KUBBIE OPraHU3Mbl OPIaHUYECKUX BEILLECTB
OTJENBHBIX KJIACCOB (YIJIEBOJOPO/bI, CIUPTHI, (DEHOJBI, XJIOPOPraHUYECKUE IPOU3BOAHBIE,
aJIbJIETUJIbI U JIP.), CMBICJI [TOKA3aTeNs NPEJENIbHO IONYCTUMOM KOHIIEHTpaluU

JlabopaTropHble 3aHATHUS

JlaGopatopHas pabora: “UaeHTndukanus opraHMuecKuX COeMHEHUHN OT/AeNbHBIX KIacCOB”
WnenTudukanyst OpraHMYeCKUX COCIAWHEHHWH OTIENBHBIX KIIACCOB (HAa NpUMEpEe allbJCTHJIOB,
KpaxMayla, YKCYCHOM KHCIOTBI, O€JIKOB M T.II.) C HCIOJb30BAHHEM MX (PUIUKO-XMMHUYECKUX
CBOICTB M XapaKTEpHbIX KAUECTBEHHbIX peakuuil. JleHarypauus Oenka npu HarpeBaHuu. L{BeTHbIe
peakuuu OenkoB. BO3HUMKHOBEHHE AaHAJIMTUYECKOTO CHUTHAJAa C TOYKH 3pPEHHs XUMHYECKHX
IPOLECCOB MpU MPOTEKAHWHM KAueCTBEHHOW peaklM{, MO3BOJIAIONIEH HJIEHTUDUIPOBAThH
IIPEIJIOKEHHBIE OPraHUYECKHE BEIIECTBA

1,2

Pa3neua 5. Knunernyeckne ¥ TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX pPeaKIui

5.1. Cxopoctsb
XHUMHYECKHX
peaxkuuii.
Xumuueckoe
paBHOBecHE

Conep:xanue yueOHOro MaTepuaJia

CKopocTh peakliy, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (aKTOPOB: MPUPOIbI pEAarHpYIOIINX BELIECTB,
KOHLEHTPALlUU PEarupyrolux BEUIECTB, TEMIEPATYpPbl U IJIOLAAN PEAKIMOHHON NOBEPXHOCTH.
TeroBbie 3¢ (HEKTH XUMUYECKUX peakuuil. DK30- U S3HIOTEPMUUECKHE, PEAKIIH.

OO6parumocTh peakiuil. XMMUYECKOE PaBHOBECHE M €r0 CMEIICHUE IO JEHCTBHEM Pa3IHMYHBIX
(bakTOpoB (KOHIIEHTpAIMsl PEareHTOB WJIM MPOAYKTOB pPEaKIMH, JaBJeHHE, TeMIeparypa) AJs
CO3aHMsI ONTUMAJIBHBIX YCIOBHH NpoTeKaHus xumudeckux npoueccos. ITpunnun Jle [larense

IMpakTnyeckue 3aHATHS

Pemennie nmpakTHKO-OPHUEHTUPOBAHHBIX 3aJlaHUN HAa aHAIM3 (PAKTOPOB, BIUSAIOIINX HA U3MEHEHUE
CKOPOCTH XMMHUYECKOM Peakluu, B T.Y. C TO3ULHUI SKOJIOTUYECKH 1eJIeCO00pa3HOro MOBEACHUS B
OBITY W TPYIAOBOWM [EATEITLHOCTH B IIEISAX COXPAHEHHUS CBOETO 3/I0POBBS M OKpPYXKaromen
IIPUPOJHON CPEBI.

Penienne npakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN Ha NpuMeHeHue npuniuna Jle-lllarenbe s
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HAXOXKJCHUS HAIPaBJICHUS CMEUICHUS PAaBHOBECHS XUMHUECKOW peakIuu U aHaiu3 (akTOpoB,
BJIMSIFOIMX HA CMEIIEHUE XUMHUYECKOr0 PABHOBECHS
Paznes 6. PacTtBopsl
Tema 6.1. Copaepxxanue yueOHOro MaTepuasa 4
IlonsiTue o
pacreopax PactBopenue kak ¢pusnko-xumuueckuii npouecc. PactBopsl. CriocoObl IPUTOTOBIIEHHS pACTBOPOB.
PactBopumocTs. MaccoBasi 1ofisi pacTBOpeHHOro BemiecTBa. CMBICHI TOKa3arens NpeaeabHO
JIOIYCTUMON KOHLIEHTPALMK U €r0 UCIOJIb30BAHNE B OLEHKE SKOJIOIMYECKON 0€30I1aCHOCTH.
[TpaBuia 3KOJOTHYECKH 1EIeCO00pa3HOrO MOBEACHUS B OBITY U TPYJOBOH JESITEIHHOCTH B LIEIAX
COXPaHEHMsI CBOETO 37I0POBbSl U OKpPYKAIOLIEH MPHUPOJHON Cpelbl; OMACHOCTh BO3JEHCTBUS Ha
JKUBBIE OPTaHU3MBI OIIPEICIIEHHBIX BEUIECTB.
Pemienue mnpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 33JaHUN Ha PacTBOPbI, MCIIOJIb3YyeMbIE B
OBITOBOM M IPOU3BOJICTBEHHOM JEATEIbHOCTH YEJIOBEKA
Tema 6.2. Conep:xaHue y4eGHOro MaTepuasia
HccnenoBanme | agoparopusie sansirus 2
CBONCTB JlaGopatopHas pabota «IIpuroroBiaenue pacTBOPOB».
pacTBopos [IpuroroBneHue pacTBOPOB 3aJaHHOW (MaccoBoW, %) KOHIEHTpanuu (C  TPaKTHUKO-
OpPUEHTHPOBAHHBIMHU BOIPOCAMH) U OTIPEJIEIEHUE CPeJIbl BOJHBIX PAaCTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBJICHNE PACTBOPOB
Kouncyabranun 4
Bcero 44

Jln1st XapaKTepUCTUKH YPOBHSI OCBOCHUS y4eOHOr0 MaTepualla UCIOJIb3YOTCs cielylonue 0003HaueHus:
1.- o3HaKOMUTENbHBIN (YKa3aHHUE paHee U3YYEHHBIX 00BEKTOB, CBOWCTB)
2.- PenpOAYKTUBHBIN (BBIIOJIHEHUE IEATEIILHOCTH 110 00pa3ily, MHCTPYKIIUU UJIH 110JI PYKOBOACTBOM)
3.- MPOAYKTUBHBIN ( ITTAHUPOBAHUE W CAMOCTOSITEITFHOE BBIMTOJHEHHE ACIATEIBHOCTH, pEIIeHUE MTPOOJIEMHBIX 33]1a4)
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3.YCJIOBUS PEAJIM3AIIMY YYEBHOM JUCIHUATIIMHBI
3.1.TpebGoBaHusi K MUHMMAJIBLHOMY MATePUAJIbHO-TEXHUYECKOMY 00ecrne4eHn 0
Kabuner Ne 20 xumum  oOOpymoBaH  MYJIbTUMEAMHHBIM  KOMILJICKCOM.
CneunanusupoBanHas meOeiab U oOopyaoBaHue: YueOHas meOenb Ha 28 MOCaAOYHBIX MECT
(cronoB 14mmr., ctynseB 28 mT.), pabodee MecTo mpernogaBatens, (ctona lmr., cryn lmrt) gocka
menoBast 3x cekiuonHas lmr. Jfocka Screen Media/ Bupeonpoektop Wiev Sonic PJD 5233/
ayauo cucrema. / xommberoTep Intel Pentium dual CPU E2180 @2.00 GHz/A3Y 2Gb/Intel
C33/G31 Express chipset Family/DVD-CD-ROM/ HDD 200Gb/Mperims, KiaBuatypa. Wiew
Sonic VA1932wa wmonutop. IlepedeHb JIMIIEH3UOHHOTO MPOrPAMMHOTO OOCCIICUCHUS:
«[Iporpammusiii komiureke «VIPNet Client 4» (CEPTU®HUKAT COOTBETCTBUA Cd/124-
3430 «06.07.2018 r.), 7-Zip (freeware), Acrobat Reader DC (freeware), Adobe Acrobat Reader
DC (freeware), FireFox 77.0.1 (freeware), Google Chrome 83.0.4103.97 (freeware), VLC media
player (freeware), K-Lite Codec Pack Full (freeware).lllkadsr mms XxpaHeHus y4eOHOMH
JUTEepaTyphl, AMNAKTUYECKOTO MaTepHualia, J0CKa C MEJIOM JIEeMOHCTpPallMOHHbIE MOCOOuUs,
AIIEKTPOHHBIE TTOCOOUS, CIPABOYHUKH, CIIOBAPH.
3.2. UndopmanmnonHoe odecreyeHne 00y4eHus
Ilepeyenn peKoMeHIyeMBbIX Y4eOHBIX H3IaHMH, HNHTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JIUTEPaTypPhI

Knurootecne4eHHOCTD
bubauorpaguyeckoe onucaHue M3IaHUs OcHoBHasi/ Kou-Bo.
(aBTOp, 3arj1aBHE, BUJ, MECTO U 0/l M3/1aHNUS, |JIONOJHHUTEIbHAS| 3K3.B |DJIeKTPOHHbIE
KOJI. CTP.) Juareparypa ounoJI. pecypchl

Xumus: y4eOHUK TUIst CpeIHero - https://urait.ru/b
MpoheCCHOHATBLHOTO o0pa3oBaHMs OcHoBHas code/513073
1O. A. Jlebene, 1. H. ®aneeB, A.M. ['ony0Oes, -
B. H. lllanogau, noj oOmei penakuuen
['. H. ®ageeBa. — 2-e¢ wu3zd., mepepab. W JIOM. —
Mocksa: M3natenbctBo FOpaiit, 2023. — 431 c.
Aun¢punorenoBa, W.B. Xumus: yueOHHK WU - https://urait.ru/b
NPaKTHKYM JUIS  CPEeJHEro MnpodecCHOHaIbHOTO OcHoBHas code/513807
oOpazoBanus / . B. Audunorenona, A. B. babkos,
B. A. TlorikoB. — 2-¢ W31, WCOpP. € JIOM. —
Mocksa : M3garensctBo FOpaiit, 2023. — 291 c.
Huxonbckuit, A. b. Xumus: y4eOHHK ¥ TPaKTHKYM - https://urait.ru/b
Ui CpeiHero npodeccuoHanbHOro 00pa30BaHUS OcHoBHas code/513537
A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ w3j.,
nepepab. u jgom. — MockBa: M3maTenbcTBo
FOpaiit, 2023. — 507 c.
Tynukun, E. 1. Xumusa. B 2 4. Yacts 1. Obmas u - https://urait.ru/b
HEOpraHU4YecKas XUMHS: y4eOHWK sl cpemHero| JlonoigHuTenbHas code/513730
npodeccHnoHaTbHOTO o0Opa3oBaHUs
E. U. TynukuH. — 2-¢ W3A., HCIOp. W JOI. —|
Mocksa : U3narensctBo FOpaiit, 2023. — 385 c.
Tynukuna, E.W. Xwumwms. B 2 u. Yacte 2. - https://urait.ru/b
Opranuyeckass XHUMHUS: YYeOHHMK s cpenHero| JlomonHuTenbHas code/513731
PO eCCHOHAIBHOTO o0OpazoBaHms
E. N. Tynukun. — 2-e Wu3M., HCHOp. ©U JOM. —
Mockga : M3garenscto FOpaiit, 2023. — 197 c.
Pocun, 1. B. Xumusg. Y4ueOHUK H 3aJa4YHUK : IS - https://urait.ru/b
cpeanero  mpodeccuoHanbHOro  obpasoBanus /| JlomonHuTEIbHAS code/512022
U. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. —



https://urait.ru/bcode/513073
https://urait.ru/bcode/513073
https://urait.ru/bcode/513807
https://urait.ru/bcode/513807
https://urait.ru/bcode/513537
https://urait.ru/bcode/513537
https://urait.ru/bcode/513730
https://urait.ru/bcode/513730
https://urait.ru/bcode/513731
https://urait.ru/bcode/513731
https://urait.ru/bcode/512022
https://urait.ru/bcode/512022

Kuuroooecne4yeHHOCTh

bubauorpaguyeckoe onucaHue M3IaHUs OcHoBHasi/ KoJ-Bo.
(aBTOp, 3arj1aBHe, BU/, MECTO U IO/l M31aHHUA, |AONOJTHHUTENbHAsI| 3K3.B |DJIEKTPOHHbIE
KOJI. CTP.) Jureparypa ouno.J1. pecypchl

Mocksa: U3natenscTBo FOpaiit, 2023. — 420 c.

Baiinie, O. C. Xumus. JlabopaTopHbIl MPaKTHKYM -
1 COOpHMK 3a7a4: ydyeOHoe mocoOue Jiisi cpeaHero| JlonoJHuTeIbpHas
Mpo¢eCCHOHAIBHOTO oOpazoBaHUs
0. C. 3aiiueB. — Mocksa: MznatensctBo IOpaiir,
2023. — 202 c.

https://urait.ru/b
code/513541

ITepedenn coBpeMeHHBIX Ipodeccrnonanbubix 0a3 manubix (CITB/])

No Haunmenosanue CIIB/]
1 Hayunas snexrponnas 6ubanoreka eLIBRARRY - www.elibrary.ru
2 Hayunas anextponHas 6ubiaroreka KubepJlennHka - www.cyberleninka.ru

[Tepeuens nHpOpManmoHHbIx cripaBoyHbIx cucteM (MCC)

Ne [Hanmenoanune UCC
1 |CupaBounas npaBoBas cucrema Koncynprantlimroc www.consultant.ru
2 |Dnexrponnas oubanoreunas cucrema DbC IOPAUT - www.urait.ru

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JTUCIUIIJIMHBI

KoHTpoib M oOmeHKa pe3ylbTaTOB OCBOEHMS JIMCLUMIUIMHBI  OCYILECTBIISIETCS
MpernoiaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUUYECKUX 3aHATHH U JIaDOpaTOPHBIX padoT,
TECTUPOBAHUS, & TAK)KE BBHIMOJHEHHS OOYUYaIOIUMUCS WHIAMBUAYAIbHBIX 3aJaHH, MPOEKTOB,
HCCIICIOBAHMH.

Pe3yabTaThl 00yyeHus ®opMBbI U METO/IbI KOHTPOJISA M
(ocBOCHHBIC YMEHHS1, YCBOCHHbIC 3HAHMA) OLICHKH Pe3YJIbTATOB 00y4eHHusi

YMmenus

V-1. BriaBaars XapaKTCPHBIC TIPU3HAKU W B3aUMOCBA3b HpaKTI/I‘{eCKI/IC pa6OTBI.
HN3YUCHHBIX HOHSITHfI, MMPUMCHATH COOTBCTCTBYIOIIUE
IIOHATHUA npu OIMMCaHuHn CTPOCHUMA )51 CBOMCTB
HCOPTaHUYCCKUX U OpPraHu4Y€CKUuX B€IICCTB u ux
npeBpameHI/HTI; BBISBIISITh B3aMMOCBSI3b XUMHUYECKUX 3HAHUI

C HOHATUAMU u MpeACTaBICHUSIMU TIPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB
V-2. HNcnonp3oBath HaMMEHOBaHUA XUMHUYECKUX

COCIMHEHUN MEXAYHApOJHOIO COK3a TEOPETHYECKOW H
MPUKIATHOM XUMUHM U TPUBUAIbHBIE Ha3BaHUS BaKHEUIINX
BEIIECTB  (STWJIEH,  aleTWieH, TJUIepuH,  (eHod,
dbopManbaerua, yKCycHas KHCIIOTa, IJIMIWH, YrapHbIN Tras,
YIJIEKUCHIBIA ra3, aMMHakK, raileHas HW3BECTb, HeETalleHas
U3BECTh, NMUTHEBAS COJIA U JIPYTUX), COCTaBIATh (OPMYIIBI
HEOPraHWYECKUX M OPraHUYECKUX BELIECTB, YPaBHEHMUs
XUMHUYECKHUX PEAKIHM, 00BACHATH UX CMBICI; TOATBEPKIATh
XapaKTepHbIE XUMUYECKUE CBOMCTBA BEILECTB
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Pe3yabTarsl 00yyeHus
(0CBOCHHBbIE YMEHMNSI, YCBOCHHbIE 3HAHWS)

@®opMbI U MeTO/IbI KOHTPOJISA U
OIICHKH Pe3yJbTATOB 00y4eHH s

COOTBETCTBYIOIIIMMHU  JKCIIEPUMEHTAMM M 3alUCIMHU
YpPaBHEHUN XMMHUUYECKUX PEAKIIUI

V-3.  VcraHaBiuBaTh  NPUHAMAJIECKHOCTh  U3YYEHHBIX
HEOPTraHUYECKHUX u OpraHUYECKUX BEIIECTB K
ONpENENCHHbIM  KJlaccaM M IpynmnaMm  COEJIMHEHUH,
XapaKTEPU30BaTh UX COCTaB U BaXKHEHILIME CBOMCTBA

V4. Onpenendars BUEI XUMHUYECKUX CBsI3el
(xoBayieHTHAas, MOHHAs, METAINTMYECKAsl, BOJIOPOIHAS ), THUIIBI
KPUCTANIMYECKUX PEUIETOK BEILIECTB; KIacCU(PUIMPOBATDH
XUMUYECKHUE PEaKIIU

V-5. TlpoBoauTh pacdeThl MO XUMHUYECKUM (GopMysiaMm U
YpaBHEHUSAM XUMHUYECKUX pPEaKIUM C HCIOIb30BaHUEM
bu3nyeCKuX BENUYMH, XapaKTEpU3YIOIIUX BELIeCTBA C
KOJIMYECTBEHHON CTOpPOHBI: MAaccChl, 0ObemMa (HOpMabHbIE
yCIIOBUSI) Ta30B, KOJIMYECTBA BEIECTBA; MCIOIb30BATh
CHUCTEMHBIE XUMUYECKUE 3HAHUS IS TIPUHSTHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CUTyallUsiX, CBSI3aHHBIX C
BEIIIECTBAMH U UX TPUMEHEHUEM

V-6. IlnanupoBarb W  BBINOJHATh  XUMHYECKUU
AKCIIEPUMEHT (KAYeCTBEHHBIE pPEaKIMM Ha KaTHOHBI |
AQHUOHBI,  (YHKIHMOHAIbHBIE  TPYIIbl  OPTaHUYECKUX
COCIMHEHUN JeHarypauus O€JIKOB IIpU HarpeBaHHH,
[[BETHBIE PEAKIUU OENIKOB; MPOBOJUTH PEAKIIMH HOHHOTO
oOMeHa, OIpeAeNiaTh Cpely BOAHBIX PAcCTBOPOB, PEIIAThH
3KCHEPUMEHTAIbHbBIE 3a/1auu Ha pacno3HaBaHue
HEOPraHWYeCKUX M  OpPraHWYeCKUX  BEIIECTB) B
COOTBETCTBUHU C MpaBUJIAMH TEXHHUKH OE€30MaCHOCTH MpH
oOpareHuun c BEIIECTBAMU u 1a60paTOPHBIM
00opy/0oBaHUEM; TPEICTABISATh PE3YNIbTaThl XUMUYECKOTO
HKCIIEPUMEHTA B dbopme 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakiuii U GopMyIHpoOBaTh BHIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB

Y-7.  Ananu3upoBaTh  XMUMHYECKYI0  HHGOpPMAIIHUIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CPEICTB MAacCOBOM
uH(popmanuu, cetb HTEpHET U 1pyrue)

V-8. Cobnronate IIpaBuJIa HKOJIOTHYECKU
1[EJIECO00Pa3HOTO TOBEACHUST B OBITY W TPYAOBOU
JEATEIbHOCTH B LEJNSAX COXPAHEHUsI CBOETO 3J0POBbS M
OKpYKalollel TPUPOJHON Cpedbl, YYUTHIBATh OIMACHOCTh
BO3JICUCTBUSl HA JKUBBIE OPraHU3MBl  OIPEACIICHHBIX
BEIIIECTB, TIOHUMAas CMBICI TOKa3aTens MpeaeabHOM
JIOMYCTUMOW KOHLIEHTpAuU

V-9. Bnagetb OCHOBHBIMU METOJIaMH HAYYHOTO MO3HAHUSA
BEIIECTB W  XUMHUYECKUX  sBIEHUH  (HaOmoneHue,
U3MEPEHHE, DJKCIIEPUMEHT, MOJCIUPOBAHUE); BIAJETh
CHUCTEMOM 3HAHWI O METOAaX HAYYHOTO MO3HAHUS SBJICHHI
MPUPOJBI, HWCIOIB3YEMBIX B €CTECTBEHHBIX HayKaxX |
YMEHUSIMU MIPUMEHSATD 3TH 3HAHUS npu
OKCIIEPUMEHTAIbHOM ~ HUCCJICIOBAHWHM  BEIIECTB W JIsS
OOBSCHEHUS! XWMHUYECKUX SIBICHUH, HMEIOIUX MECTO B
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Pe3yabTarsl 00yyeHus D®opMbI U METOIbI KOHTPOJIS U
(ocBOCHHBIC YMEHHS1, YCBOCHHbIC 3HAHMA) OLICHKH Pe3yJIbTATOB 00y4eHus!

NpUpOAEC TMPAKTUYECKOW JACSATEIbHOCTH YEJIOBEKa U B
HOBCEIHEBHON KU3HU.

3Hanug

3-1. Bnagerp cucreMol XMMHUYECKUX 3HAHUU, KoTopas | [IpakTuyeckue pabGOTHI.
BKJIIOYAET: OCHOBOIOJIAralolue TMOHATHS (XUMUYECKUM
9JIEMEHT, aTOM, JJICKTPOHHas 000j0oYka aroma, s-, p-, O-
DIIEKTPOHHBIE ~ OpOWTaNM  aroMOB, HWOH, MOJEKYJa,
BaJICHTHOCT, AIIEKTPOOTPHUILIATETLHOCTb, CTENeHb
OKHCJICHUsI, XUMHUYECKasl CBA3b, MOJb, MOJIIpHas Macca,
MOJIIPHBIA 00BEM, YIIIEPOJHBIM CKeleT, (PyHKIHOHAIbHAS
rpyIa, pajaukan, HW30MEpHUs, HW30MEpbl, TOMOJOTHYECKHI
psn, TOMOJIOTH, YTJIEBOJIOPOIbI, KHCIIOPO/JI- u
a30Tco/epKalllie COEAMHEHUS, OWOJIOTHYECKH aKTHUBHBIC
BeliecTBa (yriaeBOMbI, KUPBI, OCNKH), MOHOMEp, MOJHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COCIUHCHHS,
KPUCTAIJIMYECKAsT PELIeTKa, TUIbl XUMUYECKUX pPEaKIIHii

(OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIC, 9K30- u
SHIOTEPMHUYECKHE, PEaKIMd HOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3IEKTPOJIUTHYECKAS

JIUCCOLIMAIS, OKHUCIUTEIb, BOCCTAaHOBUTENIb, CKOPOCTh
XUMUYECKON PEAKIMU, XUMHUUECKOE PaBHOBECHE), TEOPUHU U
3aKOHBI (TEOPHS XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
Bemects  A.M.bymiiepoBa, Teopus 3IIEKTPOIUTHYECKON
nucconuanuu, llepmomnueckuin 3axkon J[.M.MeHnneneesa,
3aKOH COXpaHEHUS MAacChI), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH S3BIK XUMUH.

3-2. CdopMupoBarh MPEICTABICHHUS: O XUMHUYCCKOU
COCTAaBJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MUpPa, POIU
XUMUU B TO3HAHWM SIBICHUM TPUPOABI, B (HOPMUPOBAHUH
MBIIUICHUST U KYJIbTYPbl JTUYHOCTH, €€ (YHKIIMOHATHHOM
TPaMOTHOCTH, HEOOXOJMMOM I PEHICHUS MPAKTHYECKUX
3a7a4 M DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 370POBbBIO U MIPUPOJHOM CpeeE.

5. OCOBEHHOCTH OCBOEHMUSA JUCIUAIIJIMHBI J1JIs1 UHBAJIN10OB U JINI C
OT'PAHUYEHHBIMHU BO3MOXKHOCTAMHU 310POBbS

OOyueHue 00y4aroOmUXCsl C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 370POBbS MPU HATHYUU
3asBJICHUS  OCYIIECTBISIETCS Ha OCHOBE aJanTHPOBAaHHOW pabouell  mporpaMmbl ¢
UCIIOJIb30BAHUEM  CICIMATBHBIX  METOJOB OOYYeHHS W  JUJIAKTHYSCKUX  MaTepHalIoB,
COCTaBIEHHBIX C YYETOM OCOOEHHOCTEH TCHUXO(U3HUECKOTO Ppa3BUTHUS, HWHAWBHIYAITbHBIX
BO3MOKHOCTEH M COCTOSTHUS 37I0POBBS TAKUX 00ydaronuxcs (00ydaromerocs).

B mensax ocBoeHus yueOHOW NporpaMMbl JAUCHUIUIMHBI MHBAIUIAMH U JUIAMH C
OTpaHMYECHHBIMHA BO3MOXXHOCTSIMU 3710pOBhs KoJemk obecreunBaet:

- N WHBATUAOB U JIMI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI TI0 3pPEHUIO:
pasMerieHne B JOCTYHHBIX JUISI  OOYYArOIIMXCS, SBJISIFOIIMXCS  CICNBIMH  WJIH
CTa0OBUASIIMMHU, MECTaX M B AJaNTUPOBAHHON (opMe CIpaBOYHON HHGPOpPMAIUU O
pacniCaHWHM  Y4eOHBIX  3aHATHH; TPHCYTCTBHE  aCCHCTEHTa,  OKAa3BIBAIOIICTO
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oOyyaromemMycss HEOOXOJMMYIO TOMOILb; BBITYCK aJIbTEPHATUBHBIX  (POpMaTOB
METOJMYECKUX MaTepuaaoB (KPYIMHBINA MpU(T WK ayanodais),

— Uil WHBAIMJIOB W JIMI C OTPAHWYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBbS IO CIYXY:
HaJIJISKAIIMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOU3BEICHHE HH(POPMALINY;

— Uil WHBAJIHMIOB M JHI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH 37I0POBbS, HMEIOIINX
HApYIICHHUS OIOPHO-JBUTATEIILHOTO ariapara: BO3MOXXHOCTb OeCHpernsTCTBEHHOTO
J0CTyna oOydJaroumuxcss B ydeOHbIe IOMEUICHHS M Jpyrue IMOMEUIeHHs y4eOHOro
KOpITyca, a TAaK)Ke MpeObIBaHUE B YKa3aHHBIX TOMEIICHUSX.

O6pa3zoBanne 00y4yarOMMXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMH 37I0POBbSI MOKET OBITH
OpPraHNU30BaHO KaK COBMECTHO C APYTUMH OOYYaIOUIMMHUCS, TaK U B OTACIBHBIX TPYNIax HIN B
OTJENBHBIX OPraHU3aALUSAX.
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