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1 OBIIAA XAPAKTEPUCTHUKA MMPUMEPHOU AJTAIITUPOBAHHOM
MMPOT'PAMMBI YYEBHOU JUCHUILIUHBI «XUMUS»

1.1 MecTo AMCHMILINHBI B CTPYKTYPe OCHOBHOI1 pogeccHoHAIbHON 00pa30oBaTeIbHOM
MPOrpamMMbl

OOmeoOpa3oBaTenbHas  TUCHUIUIMHA «XUMHUS»  SBISIETCS  YacThl0  00s3aTenbHON
npeaMeTHoM obsacTu «EcTecTBeHHOHAaYyUHbIE AUCIUIIIMHBI) ¥ U3y4daeTcs B 00111e00pa3oBaTeIbHOM
UK€ Yy4eOHOTO IIJaHa OCHOBHOW TNPOQEeCcCHOHATBHONH 00pa30oBaTeIbHONH MPOTPAMMBIL.
JucuunimHa WMEeT MEXKIIpeIMETHbIE CBSI3M C JAMCHUILIMHAMHM 00I1e00pa30BaTeIbHOTO U
o0menpoecCHOHANPHOTO ~ LUKIOB, a TaKke C MEKIUCIHUIUIMHAPHBIME  KypcamMH M|
npodecCHOHANbHBIMU ~ MOJYJISIMU  mpodeccroHanbHoro  mukia.  OOuieoOpa3oBaTenbHas
TUCIUIINHA «XHUMHEsD SIBISIETCS 00s3aTeIbHONM 4acThio obmieoOpasoBarenpHoro nukia OITOIT
CIIO B cootrBerctBur ¢ PI'OC mo cnemumanbHoctr 09.02.07 MHGOpMalMOHHBIE CHCTEMBI U
pOTpaMMHUPOBaHUE Ui OOYYaIOMIMXCS ¢ MHBAJIUAHOCTBIO 0€3 HapyIIeHUH NCUXO(U3UYECKOTro
pa3BUTHSL.

1.2 Ileau U IUIAHMpPYeMble Pe3yJbTAThbl OCBOCHHUS AN CIHUILITHHBI

1.2.1. lleau u 3a1a4n JUCHMILIIMHBI

@dopMUpOBaHHE Yy CTYJIEHTOB  INPEACTaBICHUS O XHUMHYECKOH cocTaBisroIIei
€CTeCTBEHHO-HAYYHOW KApTUHBI MHpAa KaK OCHOBBI MPHHATHS PEIICHHH B JKU3HEHHBIX U
IPOM3BOJICTBEHHBIX CUTYallUsAX, OTBETCTBEHHOI'O IOBE/ICHUS B IPUPOIHOMN cpejie.

3agauu AUCHMILINHBI:

1)  chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTECKAHUSI XUMUYECKHUX MPOLIECCOB U
ABJICHUM B OKpYXalolled cpele, LEJIOCTHOM HAaydyHOM KapTUHBI MHpA, B3aWMOCBSI3H U
B3aMMO3aBUCHUMOCTHU €CTECTBEHHBIX HAYK;

2  pa3BHUTh YMEHHUS COCTABIATH (POPMYJIbI HEOPTaHMUYCCKUX U OPTaHUYECKHX BEIICCTB,
YPaBHEHMsI XMMMYECKMX peakUuii, OOBSACHATh HX CMBICI, HHTEPHPETHPOBATH PE3YJIbTAThI
XUMHYECKHX IKCTIEPUMEHTOB,

3d chopmupoBaTh HABBIKH MPOBEACHHS MPOCTEHIINX XUMHUUYSCKUX IKCIICPHMEHTATBHBIX
UCCJIEJOBAaHUM € COOJII0/IEHNEM MPaBUil O€30M1acCHOr0 OOPAILEHHS C BEIIECTBAMU U JaOOPATOPHBIM
000pya0OBaHUEM;

4)  pa3BUTh yMEHHS HCIOJIE30BaTh HHPOPMAIIMIO XUMHUUECKOTO XapaKTepa 13 pa3InIHbIX
UCTOYHUKOB,;

5 cdopmupoBaTh yMeHHS MNPOTHO3UPOBATH TIOCIEACTBHS CBOCH JEATCIBHOCTH H
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MTPOLIECCOB,;

© cdopMupoBaTh TMOHMMAaHWE 3HAYUMOCTU JOCTIDKCHUH XHMHUYCCKOH HAayKd W
TEXHOJIOTUH JUIs Pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOM cep.



1.2.2. IlnanupyemMsblie pe3yabTaTbl OCBOEHHsI 0011e00pa30oBaTeIbHOM TUCUMILUIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oco0oe 3HaueHue NUCUUIUIMHA UMeeT npu popMupoBanuu u pa3sutuu OK :

OK O0l1. BoiOuparp cmocoObl pemeHus 3agad  Npo(ecCHOHAIBHOW J1eATebHOCTH
MPUMEHUTEIBHO K Pa3IMUYHBIM KOHTEKCTAM;

OK 02. Hcnonbs3oBaTh COBPEMEHHBIE CpEICTBA IIOMCKA, aHAJIW3a U UHTEpIpETalUH
uHpopMalui, U HHPOPMALMOHHBIE TEXHOJIOTUM JJIs BBIIOJHEHUS 3aJad MpodeccrnoHalbHOM
JESITEIIbHOCTH;

OK 04. Db dexTrBHO B3auMOACHCTBOBATH U PabOTaTh B KOJUICKTUBE U KOMaH]IC

OK 07 CopuelicTBOBaTh COXPAaHEHHUIO OKPYXKAIOLIEH Cpelbl, PecypcocOEpEeKeHHUIO,
MPUMEHSTh 3HaHUSA 00 U3MEHEHUH KJIMMaTa, IPUHIUIBI OEPEXKITUBOTO MPOU3BOICTBA, 3PPEKTUBHO
JIEHCTBOBATH B YPE3BBIYANHBIX CUTYyaLUAX

IIK 1.1®opmupoBaTh anropuTMbl pa3pabOTKH MPOTPAMMHBIX MOAYJIEH B COOTBETCTBHH C
TEXHUUYECKHUM 33JIJaHUEM.

B pamkax nmporpammbl yueOHON TUCHUIUIMHBI 00y4alOIMMUCA OCBAUBAIOTCS JTMYHOCTHBIE,
MeTanpeMETHbIE U MIPEIMETHbIE PE3yJIbTaThl B cOOTBETCTBUH ¢ TpeboBaHusmMu ®I'OC cpengnero

o011ero oopa3oBaHus:

Oomrme [TraHupyeMble pe3yabTaThl (ITYHOCTHBIC. METAIPEIMETHBIE H IPEAMETHBIC)
KOMIIETEHIINH,
OO6mue (JITYHOCTHBIC U
JIMYHOCTHBIE JucuumnrHapHbIe (TIpeIMETHBIC)
MeTarnpeIMeTHEIC)
pe3yabTAThI
B yactu TpynoBoro BocnuTaHus: - BIAAETh CHUCTEMOM XHMUYECKUX 3HAHUH,
- TOTOBHOCTh K TpPYyAY, OCO3HAaHUE | KOTOpas  BKJIIOYAET: OCHOBOIIOJIArat0IIKe
LEHHOCTH MacTepCTBa, TPYHOII00HE; MOHATUS  (XUMHYSCKUM  DIIEMEHT,  aToM,
- TOTOBHOCTb K aKTUBHOM JIESITENLHOCTH | BJEKTpOHHAsh o0onovyka aroma, s-, p-, d-
TEXHOJIOTUYECKOM u COIMAJILHOM | DJIEKTPOHHBIE  OpOWMTaIM  aTOMOB,  HOH,
HaIpPAaBJICHHOCTH, CIIOCOOHOCTH | MOJIeKyJa, BAQJICHTHOCTb,
WHULIMUPOBAT, IJITAHUPOBATh U | BIEKTPOOTPULATENBHOCTD, CTETIEHb OKUCIICHMUS,
CaMOCTOSITEIbHO ~ BBIMOJHATH TAaKyl | XMMHUYECKas CBsA3b, MOJIb, MOJIIpHAas Macca,
JIESITETIBHOCTD; MOJIIDHBIH ~ 00BEM,  YIJIEPONHBIA  CKEJET,
- HWHTEpeC K pa3indHbiM cdepaMm | GyHKIMOHATIbHAS IPYINa, PAaaUKal, H30MEpHs,

HpO(I)eCCI/IOHaJ'IBHOI\/’I JACATCIbHOCTH,

HU30MEPHhI, TOMOJIOTHYECKHI pdaA, TOMOJIOTH,

OgnaseHue YHHUBEPCAJIBHBIMU | YIIIEBOIOPOABI, KHCIOPOJ- M a30TCOJEpIKallie
y4eOHBIMH MIO3HABATEJILHBIMH | COCIUHEHHUS, OMOTIOTYeCcKH aKTHBHBIC
JIEHCTBHUAMHU: BelecTBa (YIIeBOJIbl, )KUPHI, OCJIKH), MOHOMED,
a) 6a30BbI€ JIOTHUECKHE JICHCTBHSA: ToJumep, CTPYKTYpHOE 3BEHO,
- CaMOCTOSITENIFHO (OPMYJIHPOBAaTh M | BBICOKOMOJIEKYJISIPHBIC COEIMHEHNS,

aKTyaJIM3HpOBAThH npobiemy,
paccMaTpuBaTh €e BCECTOPOHHE;

KPUCTAITMUECKAas pelieTKa, THIBl XUMHYECKUX
peakuuii  (OKUCIUTENHHO-BOCCTAHOBUTENBHEIE,

OK 01 - YCTaHaBJIUBATh CYILECTBEHHBIN | 3K30-M HHAOTEPMUYECKUE, PEAKLUU HOHHOIO
IIPU3HAK U OCHOBaHMUS g | obMeHa), pacTBop, 3JIEKTPOJIUTHI,
CpaBHEHMUS, KJIacCU(UKAITIH U | HEdTIEKTPOIUTEHI, 3MEKTPOIUTHIECKAs
0000m1eHns; JMCCOIMAINS, OKHCINTEIb, BOCCTAHOBHUTEID,
- OmIpenensATh LEeNU JAEATEIBHOCTH, | CKOPOCTh XMMHYECKOW PEaKLUH, XUMHYECKOEe

3a1aBaTb HapaMeTpbl U KPUTCPHUU HX

paBHOBECHE), TEOPUM M 3aKOHBI (TEOpHA

JIOCTHXKEHHUS; XUMHYECKOTO CTPOCHHS OPraHUUECKUX BEILECTB
- BBIBIATH  3aKOHOMepHocTH U | A.M. ByTtnepoBa, TeopHs 3JIEKTPOIUTHUECKON
NPOTHUBOPEYMsI B  pacCMaTpUBAEeMBIX | AMCCONMAIMM, Tepuoaudeckuii 3axkon .M.
SBJICHUSAX; MeHzeneeBa, 3aKOH COXPaHEHHS  MAacchl),
- BHOCHTH KOPPEKTHBHI B JCATEIBHOCTD, | 3aKOHOMEPHOCTH, CHMBOJINYECKHUHN S3BIK XUMUH,
OIICHUBATh COOTBETCTBHE DE3YyNbTaTOB | (DaKTOJOTHUECKHME CBEACHHS O CBOMCTBAX,
IIeNIsIM, OIIEHMBATh PHCKH IOCIEICTBHU | cocTase, MOTy4eHUU u 6e3omacHOM

JIeITEeIIbHOCTH,
- pa3BUBAaTh KPEATUBHOE MBIIIUICHUE ITPU
peIIeHIH )KU3HEHHBIX IPOOIeM

HCIO0JIb30BAHUU BaXKHEUIINX HEOPTaHUUECKUX U
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKON
JIESTCIIBHOCTH YEJI0OBEKA;

6) 0a3oBEIC HUCCICAOBATCIbCKHUE - YMETb BBIABJIATL XAPAKTCPHBIC HNPHU3HAKHU H
L[CﬁCTBHﬂZ B3aMOCBA3b HM3Yy4YCHHBIX HOHHTHﬁ, MMPUMCHATH
- BJIaaCTh HaBbIKaMH yqe6H0- COOTBETCTBYIOLIUEC TOHATUA TIIPpU OIMMCAHUUN

HCCJIEIOBATELCKOM Hu IPOEKTHON

CTpOCHUSLI W  CBO WCTB HCOPraHNYCCKUX U




NIEeATEIIBHOCTH, HABBIKAMHU pa3pelICHUs
npobiiem;

- BBIBIIATH MPUYHMHHO-CJIC/ICTBCHHBIC
CBA3M W aKTyalU3upoBaTh 3ajaugy,
BBIJIBUTATh THUIOTE3y €€ PCIICHHUSA,
HaxOJIHTh apryMEHTHI ibit:
JIOKA3aTelnbCTBA CBOMX YTBEPIKICHUM,
33/1aBaTh IMapaMeTpbl H KPUTEPHH
pEIICHNUS,

- aHAJM3WPOBATH IIOJIYICHHBIC B XOJC
pelIeHUs 3a1a9n pE3yIbTAaTHI,
KPUTHUIECKH OLICHUBATh 1709
JIOCTOBEPHOCTD, TPOTHO3UPOBATH
M3MCHCHUE B HOBBIX YCIIOBHSX;

- yMeTh TICPCHOCHTH 3HAaHUSI B
MO3HABATEIILHYID U MPAKTUYCCKYIO
00J1aCTH KU3HENEITENHHOCTH,

- yMeTh HHTCTPUPOBATh 3HAHUSA U3
Pa3HBIX MMPEIMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIC WJICH, IpeIjiaraTth
OPHUTHHAIILHBIC ITOJIXO0JIBI M PEIICHUS;

- CIIOCOOHOCTh HMX HCIIOJIL30BAaHHAS B
IMO3HABATEILHON " COITMAJIBHOM
MpaKTHKE

OpPraHMYECKUX BEIIECTB M WX MPEBPAICHH;
BBISBJIATh B3aMMOCBSI3b XUMHUECKUX 3HAHWUH C
MOHATUSAMH U TIPEACTaBICHUSMH  JPYTUX
€CTECTBCHHOHAYYHBIX PEIMETOB;

- yMeThb  HUCHOJb30BaTh  HAaNMEHOBAHHUS
XUMHYECKHX COEAMHEHMH MEXIyHapOJHOTO
COH03a TCOPETUYECKOU U MPUKIAJHON XUMUU U
TPUBHAIBHBIC HA3BAaHMUS BAXXHEUIIIMX BEIICCTB
(oTmieH,  ameTWieH, TIHICPHH,  (EHOI,
(dopmanpaerun, yKCycHas KHCIIOTa, TIIMINH,
yrapHbeli ra3, YIJIEKUCIBI Ta3, aMMHMaK,
rameHas  W3BeCTh,  HETalleHas  W3BECTh,
MMUTHEBAS CO/Ia U IPYTHX ), COCTABIATEH (POPMYIIBI
HEOPTaHMUECKUX U OPraHUYeCKUX BEILECTB,
YPaBHEHHS XHMHUYECKHX DPEaKIHUH, OOBICHATH
HX CMBICJI; TOATBEPXKIATh  XapaKTepHbIE
XUMHYECKHE CBOMcTBa BEIIIECTB
COOTBETCTBYIOLIUMHU OKCIICPUMECHTaMU nu
3aMUCSAMH YPaBHEHUM XUMUYECKUX PEaKIIUii;

- yMeTh YCTaHaBIHMBATH TPHHAIIC)KHOCTH
M3YYCHHBIX HEOPTraHWYECKHX M OPTaHHYECKUX
BEIIECTB K ONpEACTICHHBIM KIaccaM W TPYIaM
COCIIMHEHUH, XapaKTepH30BaTh WX COCTaB W
BaXHEWUIIE CBOWCTBA; ONPEACTATH BHUIBI
XUMHUYECKHX CBsI3e (KOBaJeHTHas, HWOHHAafi,
MeTaJlJIn4ecKasi, BOJIOPOJIHAS), THIIBL
KPHCTaIINYECKUX peIeToK BEIIIECTB;
K1acCU(DUIMPOBATh XUMUYECKUE PEAKIIIH;

- c(OpMHUPOBATH MPEACTABICHUS: O XUMHUECKOU
COCTaBJIAIONIEH €CTeCTBEHHOHAYYHOW KapTHHBI
MHpa, POJH XUMHHA B TIO3HAHWH SBIICHUH
MpUPOABl, B (POPMHPOBAHUHM MBIIUICHUS H
KyJIbTypHl IJIMYHOCTH, €€ (PYHKIHOHAIBHOU
TPaMOTHOCTH, HEOOXOOUMOH Ui pelIeHHs
MPAaKTHIECKUX  33/ad U JKOJOTHYCCKH
O00OCHOBaHHOTO  OTHOIICHUS K  CBOEMY
3/I0pOBBIO U IIPUPOIHOM Cpee;

- YMETb NPOBOAUTH PaCYE€Thl MO XUMHUYCCKUM
(dbopMyliaM 1 ypaBHEHHSIM XUMHYECKHUX peaKLuii
C HCIOJIb30BAHUECM (I)I/I3I/I‘~ICCKI/IX BCIIMYMH,
XapaKTepU3yIOINX BeIecTBa c
KOJIMYECTBEHHOH CTOPOHBI: MAacChl, 00BEMa
(HOpMaybHBIE YCIIOBHSI) Ta30B, KOJHYECTBA

BCIICCTBA, HCIIOJIB30BATH CUCTCMHBIC
XUMHUYCCKUC 3HAHUSA UL IPUHATUA peH.ICHI/Iﬁ B
KOHKPETHBIX JKU3HCHHBIX CUTyaluuix,

CBSA3aHHBIX C BCHICCTBAMU U UX IIPUMCHCHUCM

OK 02

B o0jgacTM LEHHOCTH HAY4YHOIO
MO3HAHHUS:

- c(hOopMHPOBAaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3Butus HAyKHU u
00IIIEeCTBEHHON TIPAKTHKH, OCHOBAHHOTO
Ha TUAJIOTe KYJIbTYP, CTIOCOOCTBYIOMIETO
0CO3HAHUIO CBOETO MecTa B
MOJUKYJIBTYPHOM MHUDE;

- COBCPIICHCTBOBAHUE S3BIKOBOH W
YUTATEIBCKOW KYJIBTYPHl KaK CPeICcTBa
B3aUMOJICHCTBHSA MEXKIY JIIOIbMH U
MTO3HAHUS MHPA;

- OCO3HaHWE IICHHOCTH  Hay4HOU
JACATCIBHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MPOCKTHYIO i

- yMeTh IUIAaHHPOBaTh W  BBINOJHATH
XUMHUYECKUH  OKCIEpUMEHT  (TpeBpalleHus
OpTaHWYECKUX BEUIECTB TMpPH HArpeBaHUW,
TOJIYICHHE ATHIIEHA M M3yYEHUE er0 CBOWCTB,
KaueCTBEHHBIC  PEaKIMu Ha  allbJCTUIbI,
KpaxMaJl, YKCYCHYIO KHCJIOTY; JCHATypaius
0eKOB TIpU HArpeBaHWM, IBETHBIE DPEAKIIUU
0eNKOB; MPOBOJUTHh PEAKIIUM MOHHOTO OOMEHa,
ONpeAeNsiTh  Cpely  BOJHBIX  pPacTBOPOB,
Ka4yeCTBEHHbBIC PEAKIINU Ha CyIb(at-, kKapOoHaT-
U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUS; pelliaTh
SKCIIEPUMEHTANIbHBIE  3aJaud [0  TeMaM
"Mertamnsr" u "Hemeraiiel") B COOTBETCTBHH C
MpaBUJIAMH TEXHHKH O€30IacCHOCTH  IpH
oOpameHny ¢ BemlecTBaMU U J1abOpaTOPHBIM
000pyIOBaHHEM; TIPEACTABIATH PE3YIbTATHI




HCCIIE0BATEIbCKYIO JEATEIBHOCTD
UHAMBUAYAJIBHO U B TPYIIIE;
Oguanenne YHUBEPCAJbHBIMH
Y4eOHBIMH MO3HABATEJIbHBIMH
JeHCTBUSMM:

B) padoTa ¢ nHpopmManuei:

- BIajeTh HAaBBIKAMU  MOJYy4YEHUS
nHpOpMAIMK W3 HMCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOATEIHHO OCYILECTBIATH
MOWCK, aHalh3, CHUCTEMATH3alUI0 |

MHTEPIPETALIIO uH(popManuu
Pas3IMIHBIX BUJIOB u thopm
MPE/ICTABICHUS;

- co3daBaTh TEKCTHI B  Pa3IMYHBIX
¢opmarax ¢ y4eTOM Ha3HAYEHUS
nHopManMK M NEJIEeBO ayauTOpuu,
BBIOHpas ONTUMAJIbHYIO bopmy
NPE/ICTaBIICHUS U BU3yallU3allny;

- OLICHUBATh JIOCTOBEPHOCTb,
JCTUTHMHOCTb nH(pOpMALIUH, ee
COOTBETCTBHE NPABOBBIM U MOPAIILHO-
9THYECKUM HOpMaM;

- HCIIOJIb30BaTh cpencrea
HUH(POPMAIINOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
peuicHun KOrHUTHUBHBIX,
KOMMYHUKATHUBHBIX n
OpraHru3aluOHHBIX 3aJ1a4 C
coOuoieHreM TpeOoBaHMI
OPrOHOMHUKH, TEXHHKH OE30TaCHOCTH,
THTHCHBL, pecypcocOepexeHus,

NPABOBBIX M AITHYECKUX HOPM, HOPM
HHPOPMAIMOHHON 0€30MaCHOCTH;
- BIIJICTh HAaBBIKAMHU PACIIO3HABAHHS U

XMMHYECKOTO 3KCHEpPHMEHTa B (hOopMe 3aIvcu
YPaBHEHHH COOTBETCTBYIOLIMX pEakUud U
(opMyJIMpOBaTh BBIBOJBI Ha OCHOBE JTHX
Ppe3yibTaToB;

- yMeTh  aHAIM3MPOBaThb  XHMHYECKYIO
nHpopManuIo, MOJy4aeMyl0 M3  pasHbIX
HCTOYHHKOB (CpeICcTB MaccoBOil MH(pOpPMAIHH,
cetb MIHTEpHET U IpyTHE);

- BJAJCTh OCHOBHBIMH METOJAaMH HayJHOTO
MO3HAHMSI BEIIECTB M XHMHUYECKUX SIBICHHI
(maOmomernne,  W3MEpEHHE,  JKCIECPUMEHT,
MOJICITPOBAHIE);

- YMETh MPOBOAUTDH PACUETHI IO XUMHIECKUM
(dopMyJiaM U ypaBHEHUSIM XUMHYECKUX
peakuuii ¢ NCIOJIb30BaHNEM (PU3NIECKUX
BEJIMYMH, XapaKTEePU3YIOIINX BEILECTBA C
KOJINUECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpMaJsbHBIE YCIIOBHUS) ra30B, KOJNYECTBA
BEILIECTBA; UCII0JIb30BATh CUCTEMHBIC
XMMHYECKHE 3HAHUS IS IPUHSATHUS PELICHUH B
KOHKPETHBIX KM3HCHHBIX CUTYalsIX,
CBSI3aHHBIX C BEIIECTBAMH U MX IPUMEHEHHEM

OK 04

3AIIUTHI nHdopMarmy,

HHPOPMAIMOHHOM 0e30MmacHOCTH

JIMYHOCTH,

- TOTOBHOCTH K  CaMOpAa3BHUTHIO, | - YMETb IUIAHUPOBATH ¥ BHIIOJIHSITH
CaMOCTOSITENIbHOCTH U | XMMHUYECKHI SKCIIEpUMEHT (TIpeBpaleHUst
CaMOOIIPE/ICNICHUIO; OpPraHMYeCKUX BELIECTB IIPU HArPEBaHUH,
-OBJIajIcHHE HaBBIKAaMH yueOHO- | MoJy4eHHe ITHIICHA U U3yUYEeHHUE ero CBOMCTB,

HCCIIEIOBATEIIbCKOM,  NPOEKTHOW U
COLIMAIIBHOM JEATEIbHOCTH;
Ogunanenne YHHBEPCAJIbHBIMH
KOMMYHHMKATHBHBIMH JeHCTBHAMH:
0) coBMecTHa 1esATeJIbHOCTD.

- MIOHUMATb u HCIOIb30BaTh
MpEeuMyIIecTBa KOMaHJHO! u
WHJIMBHUYaJIbHOI paOoThI;

- IpUHUMAThL LEJIU  COBMECTHOH
JIESITETPHOCTH,  OPTaHU30BBIBATH |
KOOpJMHUPOBaTh JACUCTBUS 1O €€
JIOCTIKEHUIO: COCTaBJIATh IUTaH
JIEHCTBUH, paclpeAesIsiTh POJIU C YUETOM
MHEHUI Y4YaCTHHUKOB 00CyXaTh
pe3yJbTaThl COBMECTHOI pabOTHI;

- KOOPJIMHUPOBATH U BBITIOJIHATE paboTy
B YCJIOBUSIX PEalbHOr0, BUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/IEHCTBYS;

- OCYILECTBIIATh MIO3UTUBHOE
CTpaTEruuecKoe MOBEJICHUE B
Ppa3JIMIHbIX CUTyalnuiax, IIPOSABJIATH

Ka4€CTBCHHBIC PCAKIIMU HA aJIbACTUBI,
Kpaxmai, YKCYCHYIO KHCIIOTY; I€HaTyparus
OCIIKOB IPH HATPEBAHUH, IBETHBIC PEAKITIH
0EIIKOB; MMPOBOIUTH PEAKIIMA HOHHOTO OOMEHa,
OTIPENIeNATH CPeAy BOIHBIX PACTBOPOB,
KaueCTBEHHBIE peaKIiy Ha CyIbdaT-,
KapOOHAT- U XJIOPHUI-aHUOHEI, HAa KATHOH
aMMOHHUS; pelaTh SKCHEPHUMEHTAIbHBIE 3a]a4H
o temaM "Metamnsl" u "Hemeramisr") B
COOTBETCTBUHU C IPAaBUJIAMU TEXHUKHU
0€30MacHOCTH NP OOPAICHUH C BEIIECTBAMH
1 1a00paTOPHBIM 000PYIOBAHHEM;
IPEACTABIIATE PE3YJIbTATEI XUMHUYCCKOTO
JKCIEpUMEHTA B (JOpMe 3aMUCH YPaBHEHU I
COOTBETCTBYIOIIMX PeaKkuuii 1 GOpMyIHPOBATh
BBIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB




TBOPYECTBO U BOoOOpakeHHe, OBITh
HMHUIHATHBHBIM

OBinanenne YHHBEPCAJbHBIMH
PeryJIITHBHBIMH JIeiCTBUSIMH:

) NpUHATHE Ce0sT M APYTUX JIOAEi:

- TPUHHMATh MOTHBBI M apTyMEHTHI
TPYTUX JOCH npu aHam3e
Pe3yJbTaTOB ACSATEIHLHOCTH;

- TpHU3HABaTh CBOE MPaBO M MPaBO
IPYTUX JIO/IEH Ha OUTHOKH;

- pa3BuBaTh CHOCOOHOCTh MOHHMAThH
MHP C HO3HUIIMU JPYTOro YelOBEKa;

B 00/1acTH 3K0J0TrHYECKOr0

BOCIIMTAHUSA:
- c(OPMHUPOBAHHOCTh IKOJOTHUYCCKON
KYJIBTYPHI, MTOHUMAaHHE BIIMSTHAS

COIMANIbHO-9KOHOMHYECKUX TMPOIIECCOB
Ha COCTOSIHUE PUPOIHON U COLIMATIbHOM
cpenpl, OCO3HaHUE r100a1bHOTO
XapakTepa dKOJOTHISCKUX MPOooIIeM;

- IUIAHUPOBAaHUE H OCYIICCTBIICHHC
JIEUCTBUI B OKpYXKalOIEH cpelne Ha
OCHOBE 3HAHHUS IeNiell yCTOMYMBOTO

- chopMHUpOBATh MPEACTABICHUS: O XUMUUYECKOH
COCTaBJIAIONIEH €CTeCTBEHHOHAYYHOW KapTHHBI
MHpa, POJM XHMHUH B TIO3HAHMU SBJICHUH
OpUpoabl, B (OPMUPOBAHMHM MBIIUICHUS |
KyJIBTYpbl JUYHOCTH, €€ (YHKIHOHAIbHON
TPaMOTHOCTH, HEOOXOAWMOHN Ml peIeHus
MPAaKTHYECKUX  3aJa4 U DKOJOTHYECKH
O00OCHOBaHHOTO  OTHOIICHHA K  CBOEMY

OK 07 pPa3BUTHS YEJIOBEUECTBA; 370POBBIO U IPUPOJIHOM CPEJIE;
aKTHBHOE HETIPHSATHE JOEHUCTBHH, | - yMETh cOOMOAATH IIPAaBIIIA SKOJIOTHIECKU
NPUHOCSLIMX BpeJ OKpYXKatollel cpesie; | 1enecooOpa3Horo MoBeIeH s B ObITY U
- yMeHHe MIPOTHO3UPOBAThH | TPYNOBOH AEATEIHHOCTH B EISIX COXPAaHEHUS
HeOIaronpusTHeIC 9KOJIOTHYECKHE | CBOETO 3/I0POBBSI U OKPY’KaroLel MPUPOIHON
MOCJIEICTBUS NPEANPUHUMAEMBIX | CPEbl; YUUTHIBATH OMIACHOCTH BO3JCHUCTBHS Ha
JIeWCTBHH, IPEAOTBPALIATh HX; JKMBBIE OPTaHU3MbI OIPEJICJICHHBIX BEILECTB,
- paclMpeHHe OmbITa JESATENbHOCTH | MOHMMAs CMBICI ITOKa3aTells MpeaebHOMI
9KOJIOTMYECKOH HANPaBJICHHOCTH; JOIYCTUMOI KOHIIEHTPALNH
- OBJIaJICHHE HABBIKAMH y4eOHO-
HCCIIEI0BATENbCKOM, IPOEKTHON U
COLIMAIIbHOMN JIESITEIbHOCTH;
- TpPUHUMATh LETH  COBMECTHOM
JIeITEIIbHOCTH,  OPraHW30BBIBATH U
KOOPIMHUPOBATh ~ JICHCTBUA 1O €€ | - chopMHPOBAHHOCTH  yMEHHS  1aBaTh
AOCTHKCHHIO: COCTaBIIATh IUIaH | koymuecTBEHHBIE OLIEHKH U POBOJUTH PacyeTh
ACHCTBUH, PACTIPE/IENATH POJIH C YIETOM | 110 xpMudecKiM (GOPMyIIaM H YPaBHEHHSIM;
I.K.1.1 MHEHUI Y4aCTHUKOB 00CyX1aTh

pe3yNbTaThl COBMECTHOU PabOTHI;

- KOOPJMHUPOBATh U BBINIOIHATH PabOTy
B YCIIOBUSIX PEAbHOTO, BUPTYaJIbHOTO U
KOMOWHHPOBAHHOTO B3aUMO/ICHCTBHS;




2 CTPYKTYPA M COJAEPKAHUE YUEBHON JUCIHUATLIMHBI

2.1. O0beM TUCHUNIUHBI H BUBI y4eOHOIH padoThI

Bua yue6Hoii padoThI

O0bem B yacax

6 m. u. 00vem

odpazoeamenvuoil
deamenvHocmu 6
dopme
npakmuueckou
noo02o0moeKku
O0BeM 00pa3oBaTeIbHOM NPOrpaMMbl TUCHUILIAHBI 72 -
B T.Y.
OcHOBHOE coep:kaHue 50 -
BT. 4.
TEOpeTHYECKOe 00yICHUE 20 -
MIPAKTUYECKHE 3aHATHUS 18 -
nmabopaTOpHBIC 3aHATHUS 12 -
IpodeccuonalbHO-0PHEHTHPOBAHHOE COJepP:KaHue (co/iepKaHue 20 -
NPUKJIATHOTO MOTYJIsS)
BT. 4.
TEOPETHYECCKOE 00yUCHHUE 0 -
MIPAKTUIECKHE 3aHATHS 20 -
WHIIMBHUYaIbHBII POEKT (Ia/HeT) HET -
I[IpomMe:xkyTouHasI aTTEeCTAIUSA (3249ET) 2 -




2.2 TemaTuyecKuii NJIAH U coJep:KaHUe TUCIUIJIMHBI

HaumenoBanue pazgenos n | Coaep:xaHue yueGHOro MaTepHasia (0CHOBHOe U npodeccHoHATBLHO-0PHEHTHPOBAaHHOE), J1agopaTopHble | O0bem ®opmupyemble
Tem W MPaKTHYECKHe 3aHATUS, TPUKJIATHOH MOIYJIb 4acoB KOMITeTeHI[HH
1 2 3 4
OcHOBHOe€ coep:kaHue 50
Paznen 1. OcHOBBI CTPOEHHS BelleCTBA 6
Tema 1.1. Ctpoenne atomoB | OCHOBHOE cofiep:kaHue 3 OK 01
XUMHYECKHX
5JIEMEHTOB W IPHPOJA Teopernyeckoe o0yueHmne 1
XUMHYECKOH CBSI3H CoBpeMeHHass MOJIENb CTPOeHUs aToMa. CHMBOIHYCSCKHM S3BIK XUMHIH. XUMAYECKUN 3JIEMEHT. DIICKTPOHHAS 1
koH(purypanus atroma. Kiaccudukanus XUMUIECKUX 3JIEMEHTOB (S-, p-, d-37eMenTs). BaneHTHbIe
ANIEKTPOHBI. BanleHTHOCTh. DNEKTPOHHAsT MPUPOAA XUMHUYECKOH CBSI3H. DIIEKTPOOTPHULIATEIEHOCTD. BHIbI
XUMHUYECKOH CBsI3U (KOBAJICHTHAs, MOHHAs, METAJUTMUECKas, BOJAOPOIHAs) U CIIOCOOBI ee 00pa3oBaHus
IpakTnyeckne 3aHATHS 2
IIpakTyeckas padora. Pemenue 3a1aHuil Ha UCTIOJIb30BaHUE XUMUYECKOM CUMBOJIMKHI U Ha3BaHUH 1
COEIMHEHUH 10 HOMEHKJIaType MEXyHapOJHOTO COI03a TEOPETUUECKOM U MPUKIIaTHON XUMHUH U
TPUBHUAJIbHBIX Ha3BaHUH JUISl COCTABJICHHUSI XUMUYECKUX (OPMYJI JBYXaTOMHBIX COSTUHEHHUH (OKCHIOB,
CyJIb(HUIOB, THAPUIOB U T.I1.) U JPYTUX HEOPTaHMUYSCKUX COCAUHEHHN OTICIbHBIX KJIaCcCOB.
IIpakTnyeckas padora. [IpakTuyeckue 3aaHNs Ha yCTAHOBJICHHE CBI3U MEXKIY CTPOCHHEM aTOMOB 1
XUMHYECKHX 3JICMEHTOB U MIEPHOANICCKIM U3MEHEHHUEM CBOMCTB XUMHUYECKHX JIEMEHTOB M X COCIUHCHHUN
B COOTBETCTBHH C ITOJIOKeHUEeM [lepromuaeckoil CHCTEMBL.
Tema 1.2. Ilepuonnyeckuii OcHoBHOe cofep:kaHue 3 OK 01
3aKOH M Tadauna OK 02
.M. Menneseena IpakTHyeckue 3aHATHS
IIpakTnueckas padora. [leproguueckas cuctema XxuMudeckux dneMenToB .. Menneneesa. @uzndeckuit
cMmbica [lepuoanyeckoro 3akoHa [I.1. MenzeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKUX
OJICMCHTOB, 06pa3yeMI)IX HUMU ITPOCTHIX U CIOKHBIX BEHICCTB B COOTBETCTBUU C MTOJIOKECHUEM XUMHUYCCKOT'O
snemeHTa B [lepuoanueckoi cucreme. MupoBo33peHueckoe U HayuHoe 3HaueHue [lepuoanueckoro 3akona
J.. Menpeneesa. [Iporaossr JI.1. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKHX DJIEMEHTOB.
IIpodeccuonanbHO-OPHEHTHPOBAHHOE CO/IEP:KAHHNE 2
IpakTnueckasi padora. PemeHne npakTHKE-OpUEHTHPOBAHHBIX TEOPETUICCKUX 3aJaHUI Ha 2

XapaKTepu3auuio XUMHUICCKUX 3JIEMCHTOB «MeTtammyeckue/ HeMETaIMIECKHE CBOﬁCTBa,
QJCKTPOOTPUHATCIBHOCTE XUMHNYCCKUX 3JIEMEHTOB B COOTBETCTBUU € UX IJICKTPOHHBIM CTPOCHUCM U
IIOJIOXKCHUEM B HCpI/IOI[I/I‘IGCK()ﬁ CHCTEME XMMHUUYECCKHX 3JICMCHTOB Z[I/I MCHI[GJ'ICCB&»




Pazgen 2. Xumuyeckne peaknun

Tema 2.1. Tunsi OcHoBHOe coaep:kaHHe OK 01
XUMUYECKHX peaKkiuii
TeopeTnyeckoe o0yuenmne 1
Knaccudukanus u THITBI XUMHUYECKHX PEaKIHii C yyacTHeM HeopraHndeckux BemecTB. CocTaBieHHe 1
YpaBHEHHUH peaknii COCMHEHNS, Pa3I0KEHNs, 3aMEIIEeHI, OOMEHa, B T.4. PEAKIMH TOPEHUS, OKUCIICHHS -
BOCCTAHOBJICHHUS.
YpaBHEHUsI OKHCIEHUS-BOCCTaHOBIEHUS. CTeneHp okucieHns. OKUCIUTENb H BOCCTAHOBUTEIb.
CocraBneHne U ypaBHHUBAHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHH METOJIOM JIEKTPOHHOTO OalaHca.
OKHCIUTENPHO-BOCCTAHOBUTEIILHBIE PEAKIINN B IPUPOJIE, IPOU3BOACTBEHHBIX MPOIIECCAX U
JKU3HEACSATEIBHOCTH OPTaHU3MOB
IIpakTnyeckune 3aHsATHS 2
IIpakTuyeckas padora. KommuecTBeHHBIE OTHOMEHNS B XUMUH. OCHOBHBIC KOJINYECTBEHHBIE 3aKOHBI B 1
XUMHHU U paCUCThl IO YPAaBHCHUAM XUMHWYCCKUX peaKuHﬁ.
IIpakTuyeckast padora. Mok Kak eIMHHIIA KOJIMYECTBA BenecTBa. MosipHast Macca. 3aKOHbI COXPaHEHHMs 1
MAacChl M DHEPTruu. 3akoH ABoraapo. MoJsipHbili 00beM ra3oB. OTHOCHTEIbHAS IUIOTHOCTH ra3oB. PacueTsl
M0 YPaBHEHHUSAM XUMHUUECKHUX PEAKIM ¢ UCTIOIh30BaHUEM MacChl, 00beMa (HOpMaJlbHbIE YCIIOBUS) Ta30B,
KOJINYECTBA BEI[eCTBA
Tema 2.2. OcHoBHOe coJep:KaHHe 3 OK 01
DJIeKTPOJIUTHYECKA 51 OK 04
N — Teopernyeckoe 00yueHmne 1
oGMen Teopust 2JIEKTPOIUTHYECKOH ArcconMaIii. VIOHBI. DIIEKTPOINTHI, HEIIEKTPOIUTHL. Peaknnu HOHHOTO 1
obmeHna. CocTaBiieHne peakifii HOHHOTO 0OMEHa ITyTEM COCTABJICHHS MX IOJHBIX M COKPAIIEHHBIX HOHHBIX
ypaBHeHHH. KncioTHO-0CHOBHBIE peakiiy. 3aJaHus HA COCTaBJICHHE HOHHBIX PEaKIMH
JlaGopaTopHble 3aHATHS 2
JlaGopaTopHas padora "THUIbl XUMUYECKUX peaKInn". 1
HccnenoBanue THHOB (110 COCTABY M KOJIMUECTBY MCXOHBIX M 00pa3yIOMIMXCs BEIIECTB) M IPU3HAKOB
XMUMHUYECKHUX PEAKIHH.
JlaGopaTopHuas padota " [IpoBeneHne peakiuii HOHHOTO 0OMEHa, ONpeeIICHHE CPeIbl BOJHBIX PACTBOPOB. 1
3a7aHus HA COCTAaBIICHNE HOHHBIX PEaKIni
KonTtpoabsnas padora 1 CrpoeHne BelmecTBa M XUMHUIECKIE PeaKIInu 1
Pazpnen 3. CTpoeHne u cBOHCTBAa HEOPraHUYECKHX BEIECTB 14




Tema 3.1. Knaccuduxanus,
HOMEHKJIATYPA H CTPOeHHe
HEOPTraHHYEeCKUX BeUIeCTB

OcHoOBHOe coaep:KaHHe

Teopernueckoe o0yuenne

IIpeamer Heoprannueckoit xumun. Kiaccngukanus HeopraHn4ecKux BelecTB. IIpocThie U CII0KHbBIE
BeecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHJIBI, TUIPOKCHIBI, KUCIIOTHI, CoJiK). B3anmMocBsi3b
HEOpraHMYEeCKHX BEIECTB. ArperaTHbe COCTOSIHUA BellecTBa. KpucTtammnueckue u aMopQHbIe BeleCTBa.
TuIBl KPUCTATMYECKUX PEIIETOK (ATOMHAs!, MOJIEKYJISIpHAasl, HOHHAs, METAIIINYecKas). 3aBUCUMOCTh
(u3MYECKUX CBONCTB BEIIECTBA OT THIIA KPUCTAUINYECKON PEIIETKU. 3aBUCHUMOCTh XUMHYECKOW
AKTHBHOCTH BEIIECTB OT B2 XUMHYECKOW CBSI3H U TUITAa KPUCTAIITMYECKON perneTku. [IpuauHsel
MHOT000pa3us BEMIECTB

IIpakTHyeckue 3aHATUSA

IIpakTuyeckas padora. HoMeHKIaTypa HEOPraHUYECKHX BEIIECTB: HA3BAHUE BEIIECTBA HCXOI U3 UX
XMMHYECKOH (hOPMYIIBI MITH COCTABICHNE XUMHUUECKOH (DOPMYJIBI ICXOAS M3 Ha3BaHMS BELIECTBA 10
MexxayHapoaHoi (MIOITAK) nmm TpuBHamsHONH HOMEHKIIATYPE.

IpakTnyeckasi padora PerieHue MpakTUYECKUX 3aJaHUK 10 KIaCCU(PHUKAIMK, HOMCHKIIATYPE B
XMUMUYECKUM (pOpMysIaM HEOPraHUYCCKHUX BEUICCTB PA3IUYHBIX KJIACCOB (YrapHbIi ra3, yrieKuCbli ras,
aMMHaK, TalicHas U3BECTh, HerallleHasi U3BECTh, MMThEBAst COMIa M JAPYTHX): HA3bIBATh M COCTABIIATH (DOPMYIIBI
XUMUYECKHX BEILLECTB, ONPEAEIIATh IPUHAJIEKHOCTD K KJIaccy.

VcTouHMKH XUMUYECKOM HHpOopManuu (CpeaCcTB MaccoBoi nHdopmaiuu, cetb uTepHeT U apyrue). [lowuck
WHPOPMALINH TI0 Ha3BaHUSIM, HACHTUPHKATOPAM, CTPYKTYPHBIM QOopMyIaMm

OK 01
OK 02

IIK1.1

Tema 3.2. ®uzuko-
XMMHYECKHE CBOICTBA
HEOPraHWYEeCKHX BelIeCTB

OcHOBHOe cofiep:kaHue

TeopeaneCRoe oﬁyqe}me

Mertamisl. O6H.[I/Ie (1)1/131/1‘1601(1/16 M XHMHYECKHE CcBOIcTBa MeTallaoB. CriocoObI MOJIyucHUs. 3HaueHHe
MCETAJJIOB U HEMETAJIJIOB B IPUPOAC U JKU3BHEACATCIIBHOCTHU YCJIOBCKA U OPTaHU3MOB. KOppOBI/IiI METAJJIOB:
BHUbI KOPPO3UH, CITOCOOBI 3alIATBI METAJIJIOB OT KOPPO3HUHU

Hewmeramsl. O6mue ¢pusndeckne 1 XMMUYECKUE CBOHCTBAa HEMETAIIIOB. THIMYHbIE CBOMCTBA HEMETANTIOB
IV- VII rpynn. Knaccudukanus 1 HOMEHKJIaTypa CoeIMHEHHI HeMeTaIoB. KpyroBopoTsl GMOreHHBIX
3JIEMEHTOB B IIPUPOJIE

XVUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHMUYECKUX BEMIECTB (OKCHIOB, THAPOKCHIOB, KUCIIOT,
coJieit 1 Jip.). 3aKOHOMEPHOCTH B U3BMEHEHNUHN CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHNMN, BBICIITUX
OKCHJIOB M THJIPOKCHUIOB

IIpakTnyeckas padora.

OK1
OK 2

[IK1.1




IIpakTnyeckas padora. CocTaBieHne ypaBHEHUN XUMUUECKUX PEAKLUI C yUaCTHEM MPOCTHIX U CIIOKHBIX
HEOPraHMYECKHX BEILECTB: METAJUIOB U HEMETAJUIOB; OKCHIOB METAJNIOB, HEMETAILIIOB U aM(OTEPHBIX
9JIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBaHMH U aM(OTEPHBIX THAPOKCHIOB; HEOPIraHUUECKHUX COJIEH,
XapaKkTepU3yOIIUX UX CBOHCTBA.

IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/IeP:KaAHHE 2

IIpakTnyeckas padora Pemenue npakTuka-opUEeHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOWCTBA, 2

COCTaB, MOJyIeHNE 1 OE30I1aCHOE HCIIOIb30BAHNE BAXKHEHUIIINX HEOPTaHUUECKHUX BEIIECTB B OBITY U

MPaKTHIECKON AEATETBHOCTH YEI0BEKA
Tema 3.3. Unentuduxanus OcHOBHOe cofiep:KaHue 4 OK 01
HEOPraHHYeCKHX BellecTB JlaGopaTopHbIe 3aHATHSA 2 OK 02

JlaboparopHas padora «/neHTH(UKaNNS HEOPTAaHUUECKUX BELIECTBY. 1 OK 04

Pemenne skcrepiMEHTANBHBIX 33134 IO XUMHUYECKUM CBOMCTBaM METAJJIOB U HEMETAJUIOB,

IO PacTIO3HABAHMIO M MOJTYyYEHHIO COCTMHEHNI METAJUIOB U HEMETAIIIOB.

JlaGopaTopHas padoTa M eHTH(UKAIIS HEOPTraHNYECKHUX BEIIECTB C HCIIOIb30BaHUEM MX (H3HUKO- 1

XMMHYECKHX CBOWCTB, XapaKTEPHBIX KaUECTBEHHBIX peakiuii. KauecTBeHHbIE peakiuy Ha cynbdar-,

Kap6OHaT- " XJIOpUJA-aHUOHBI, HA KATUOH aMMOHUSA

IIpodeccuonanbHO-OPUEHTHPOBAHHOE COJEPKAHUE 2

IIpakTuyeckas padora [IpakTHKO-OpHEHTHPOBAHHbIC 331aHHS O POJIM HEOPTAHUYECKOI XMMHUH B CO31aHUN 2

HOBBIX MaTE€pHaJIOB (B PA3IMYHBIX OTPACIISIX POMBIILICHHOCTH ), HOBBIX HCTOYHUKOB YHEPTHH

(anmpTepHaTHBHBIE HCTOYHUKH 3HEPTHH) B PEIICHUH MTPOOIIEM 3KOJIOTHIECKOH, SHEPTeTHIECKON

6e30MacHOCTH.
KonTpoabsHast padora 2 CBoiicTBa HEOPTaHUYECKHUX BEIIECTB 1
Pa3gen 4. CTpoenne u CBOIiCTBa OPraHUYECKHX BellecTB 24
Tema 4.1. Knaccuduxanus, OcHoBHOe coaep:KaHHe 4 OK 01
cTpoeHHne u
HOMEHKJIATypa TeopeaneCKoe 06yqune 1 TIK1.1
OpPraHMYecKuX BellecTB

IlosiBneHue U pa3BUTHE OPraHUYECKON XUMHHU Kak Hayku. IIpenmMer opranndyeckoit xumun. Mecto u 1

3HaUYEHUE OPraHNYECKON XMMUM B CHCTEME €CTECTBEHHBIX HayK.

XUMHYECKOE CTPOEHHE KaK MOPSAIOK COSIMHEHHUS aTOMOB B MOJIEKYJIE COTTIACHO WX BaJeHTHOCTH. OCHOBHEBIE
MOJIOKEHUS TEOPUH XUMHYECKOTO CTPOCHHUS Opranndeckux coeanHeHnii A.M. bytneposa. YriepoaHsrii
CKeJeT OPraHuYeCKO MOJEKyIbl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XUMUUYECKOT0 CTPOEHUSI MOJEKYIL.
W3omepus u uzomepsl.




[onsiTre o pyHKuMoHaNBHOI rpynne. Pagukan. IIpuHIune! kiaaccudukauy OpraHiuecKux COeMHEHUH.
MesknyHapoiHass HOMEHKJIATypa U MIPUHIMIIBI HOMEHKIIATYPbl OpraHn4eckux coenuneHuid. [lonstue 06
a30TCOZAEPIKAINX COCAMHEHUX, OMOIOTMYECKH aKTHBHBIX BelllecTBax (yIJIeBOax, XKUpax, OeiKax u ap.),
BBICOKOMOJICKYJISIPHBIX COETHHEHHSAX (MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATUSA

IpakTnyeckas padora. HomeHknatypa opraHM4ecKux COEIMHEHUI OTAEIBHBIX KIacCOB
(HachIIICHHBIC, HEHACBIIIIEHHbIE U apOMAaTHYECKHE YTIIEBOIOPOIbI, CIIUPTHI, (PEHOIBI, albAETUAbl, KETOHBI,
KapOOHOBBIE KHCIIOTHI U JIp.)

IIpakTnyeckas padora. CocraBieHne MOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJI OpraHMYeCcKuX
BEILIECTB OT/ICJIbHBIX KJIACCOB, UCIIOJIb3Ys MX Ha3BaHMS 110 CUCTEMAaTHYECKOH U TPUBHAILHONH HOMEHKJIAType
(3THNeH, aneTHIIeH, TINIEPHH, GEeHOI, (OPMAaIbIETH, YKCYCHAs KICIO0TA, TIIUIHH).

IIpakTnyeckas padora. Pacyers mpocreiiielr popMyIiTbl OpraHHISCKON MOJICKYIIBI, HCXOIS 13
3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CaoiicTBa
OPraHUYeCKuX
coeIMHEeHH I

OcHoBHOe coaepkaHue

16

Teopernueckoe o0y4yeHue

DH3MKO-XMMHYECKHE CBOMCTBA OPraHMYECKUX COSTMHEHUH OT/AENbHBIX KIacCOB (0COOCHHOCTH
Ki1accu(UKalMyu 1 HOMEHKJIATYPbl BHYTPH KJlacca; TOMOJIOTHYECKUH psil v o01mast hopMyJia; n30Mepusi;
(hu3nUecKre CBONCTBA; XMMUYCCKHE CBOUCTBA; CIIOCOOBI MOMYUYCHHU):

- TIpeieNIbHBIE YIJIEBOIOPOIBI (aJIKaHBI M IUKJIOAIKAaHbl). 'opeHre MeTaHa Kak OJMH U3 OCHOBHBIX
MCTOYHMKOB TeTlJIa B IIPOMBIIIIIEHHOCTH U ObITy. CBOHCTBA MPUPOAHBIX YIJIEBOJOPOIOB, HAXOXKICHHUE B
HIPUPOJE U MPUMEHEHHE aJIKAHOB;

- HeTIpeIeNbHBIE (IKEHBI, ATKUHBI M AJIKaAUEHbI) M apOMaTHYECKUE yTIIeBOJOPO/bL. ['opeHne aneTuieHa
KaK UCTOYHHK BBICOKOTEMIIEPATYPHOTrO INIAMEHH Ul CBAPKH U PE3KU METAIIIOB

- KHCJIOPOCOACPIKAIUEe COSAUHCHHUS (CIIUPTHI U (PEHOJIBI, KAPOOHOBBIC KUCIOTHI U 3()UPHI, abIACTUIbI 1
KETOHBI, )KHUPBI, yTIeBoAbl). IIpakTHueckoe MpUMeHeHNE STUIICHTIINKONIS, IIIHIepuHa, ¢peHona. [Ipumenenue
dbopmanpaeruaa, aneTanbaern1a, YKCyCHOM KHCIOThI. Mblila KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT.
Motomue cBoiicTBa Mbliia

- a30TCOoJieprKalie COeTMHEHNS (AMUHBI 1 aMUHOKHCIIOTHI, 6€J1KH). BrIcOKOMOIeKyIIsIpHbIe COeANHEHUS
(cuHTETHYECKNE M OMOJIOTHYECKH-aKTHBHBIE). MOHOMED, MOJIMMED, CTPYKTypHOE 3BeHO. [lommmMepunzanms
STHJIEHA KaK OCHOBHOE HAIIPABICHHUE €r0 UCHOIb30BaHus. ['eHeTHuecKas CBsI3b MEXy KJIacCaMu
OpPraHUYECKUX COEIUHEHUM

IIpakTHyeckue 3aHATHS

OK 01
OK 02
OK 04

[IK1.1




IIpakTnyeckas padora. CBOICTBa OPraHMYECKUX COETMHEHUH OTAEJIBHBIX KJIACCOB (TPHUBHAIBHAS U
MEKIyHapoiHasi HOMEHKJIATypa, XMMUYECKUE CBOMCTBA, CIIOCOOBI MOTY4EHHS): MIPEAEIbHbIC (AIKAHbI 1
LIUKJIOAJIKAHBI), HENpeAeIbHbIC (QIKEHBI, aIKUHBI U aJIKaAUEHbl) U apOMaTU4YEeCKHE YITICBOOPO/bI, CIIUPTHI
uQeHOIbI, KAPOOHOBBIE KHCIOTHI U 3(UPHI, aTbAECTHIBI M KETOHBI, aMHHBI 1 aMHHOKHCIIOTHI,
BBICOKOMOJICKYJISIPHbIC CO€AMHEHUS. 3a1aHNs Ha COCTABJICHHE YPABHEHNI XUMHUUECKUX PEAKINH C yYacTHEM
OPTaHWYIECKUX BEIIECTB HA OCHOBAaHWHU MX COCTAaBa M CTPOCHHMS

IIpakTnyeckas padora. PacueTHble 3a1auu 0 ypPaBHEHUAM PEAKIUM ¢ yUaCTHEM OPTaHUYECKUX BELIECTB.

JlaGopaTopHas padoTa

JlaGopaTopHas padoTa "IIpeBpalieHus OpraHMYECKUX BEIIECTB IPU HArpeBaHUu'".

JlabopaTopnasi pabora «[lomydenue 3TUIeHa U U3YUEHHUE €TO CBOMCTBY.

JladopaTopHas padora «MoaenupoBaHue MOJIEKYJ U XUMUYECKUX MIPEBPALLEHUI Ha IPUMEpE 3TaHa,
STHJICHA, alleTHIICHA U Ip».

Hp0(beccuonaﬂbno—opneHTnpOBaﬂﬂoe CcoJIep:KaHue

IIpakTnyeckas padora. Pemenne npakTUKa-OpUEHTUPOBAHHBIX TEOPETHYECKUX 33JaHUH Ha CBOMCTBa
OPTaHUYIECKUX COCMHEHHI OTASNBHBIX KiaccoB COCTaBIEHHE CXEM PEaKIHii (B TOM YHCIIE 110
MPeI0KEHHBIM IIETIOYKaM IPEBPAICHNUH), XapaKTePU3yIONINX XUMHUUECKHIE CBOMCTBA OPraHMIECKIX
COEIMHEHUH OTAENBHBIX KIACCOB, CIOCOOBI MX MONyYSHUS M Ha3BaHNE OPTaHWYECKUX COSIUHEHUH 10
TPUBUAIBHOU WIN MEXyHAPOIHOM CUCTEMAaTUUYECKON HOMEHKIIATYpeE.

Tema 4.3.

Nnentudpuxanus
Opranuyeckux BemiecTn, NX
3HAYeHHe M IPUMEHEeHHne B
OBITOBOM N
NPOU3BOACTBEHHOM
JeATeJIbHOCTH YeJI0BEeKa

OcHoBHoOe cojiepkaHue

Teopernueckoe o0y4yeHue

Brooprannueckue coequnenus. [IpumeHenne u 6nonorndyeckas posb yrieBooB. OKHUCIEHHE YTIEBOA0B

- ICTOYHMK SHEPI'HH )KUBBIX OpraHu3MoB. OO6iacTh NpUMEHEHHs aMHHOKHCIOT. [IpeBpamieHus OenxoB
NUINM B opranusme. bronornyeckne pynkuun 6enxoB. buonorndeckue ¢pynkimm xupos. Poib
OpPTaHWYECKOW XMMHH B PELISHHH NPOOJIeM NHIIEeBOH Oe30macHOCTH. Poib opraHn4eckoi XuMHUHN B pEIeHUH
npo0JieM SHEPreTHIECcKoi 6e301acHOCTH, B Pa3BUTHH MEJUIIUHBI, CO3J[aHUH HOBBIX MaTepHasioB, HOBBIX
MCTOYHHMKOB YHEPTUH (aJbTepHATUBHBIE HCTOUYHHUKN SHepruu). OnacHOCTh BO3/CHCTBUSL HA  XKHMBBIE
OpraHU3Mbl OPraHUYECKUX BEIIECTB OTAENBHBIX KIIacCOB (YIJIEBOJAOPOJBI,  CIUPTHI, (HEHOJIBI,
XJIOPOPTaHUYECKHE TIPOW3BOAHBIC, ANbACTHUABI 1 JIp.), CMBICTI TTOKa3aTes PeIeNbHO
JIOITyCTUMOH KOHIIEHTPAIuN

OK 01
OK 02
OK 04

IIK1.1




JlaGopaTopHbIe 3aHATHSA

JlaGopaTopHas padoTa: " neHTH(UKAIINA OPTAaHHICCKUX COSTNHEHNN OTACIBHBIX KI1accoB"
Unentuduxanyst OpraHM4ecKUX COCANHCHUIT OTACIBHEIX KIacCcOB (Ha MPUMepe aJIbACTHIIOB, KpaxMala,
YKCYCHOHM KHCIJIOTBI, GEKOB M T.I.) C UCHOJIB30BAaHHEM HX (M3UKO-XUMUYSCKHX CBOKCTB M
XapaKTepHBIX KaUeCTBEHHBIX peakuuii. JleHartypanust Oenka mpu HarpeBaHWH. LIBeTHble peakiuyu OSIKOB.
Bo3HMKHOBEHNE aHATMTHYECKOTO CUTHAIA CTOYKH 3PEHUS] XUMUYECKHUX MPOIIECCOB IPH NPOTEKaHU U
KaueCTBEHHOI peakIiH, MO3BOJIAIONIEH HASHTH()UIIMPOBATH IPEUIOKEHHBIE OPraHHYECKHUE BELIECTBA

KonTpoabsnast padora 3

CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BELIECTB

Paspnen 5. Kunernueckue u TEPMOAUHAMUIECCKHEC 3AKOHOMECPHOCTH IIPOTCKAHUA XUMHNYCCKUX pealcum‘fl

Tema 5.1

CxopocTb XMMHYECKHX
peakuuii. XumMu4eckoe
paBHOBecHe

OcHOBHOe cofiep:kaHue

TeopeaneCKoe 06yqe}me

CKOpOCTh pPeakiiiy, e¢ 3aBUCHMOCTh OT PAa3IMYHBIX (DAKTOPOB: MIPUPOJIBI pEarupyronX BEIIECTB,
KOHIIEHTPAll} PearupyoIUX BEIIeCTB, TEMIEPATyphl U IIIOMAIN PEAKIHOHHON TOBEPXHOCTH. TemnoBsIe
3¢ PEKTH XUMHYIECKUX PEakMil. IK30- U SHAOTEPMHUUECKHE, PEAKIIIH.

OO6paruMocTh peaknuii. XMMHYECKOe PaBHOBECHE M €r0 CMELICHUE oA AEHCTBUEM PAa3IHYHBIX (pakTOpoB
(KOHIIEHTpanus peareHTOB WM IPOTYyKTOB peakiiy, AaBjIeHUE, TeMIepaTypa) A CO3AaHUS ONTUMAIbHBIX
YCJIOBUM NIPOTEKaHUs XUMHUYeCKUX npoueccos. IIpunnun Jle Illatense

HpO(l)eCCI/lOHaJ'lbHO-OpHeHTHpOBaH]—loe coJiep:kaHue

IIpakTnyeckas padora. Pemenne npakTHKO-OPUEHTUPOBAHHBIX 3a/IlaHUI Ha aHAN3 (PaKTOPOB, BIMSIOIINX
Ha U3MEHEHHE CKOPOCTH XMMHUECKOH peakiiy, B T.4. C MO3ULHUI IKOJIOTHUECKH LIEIECO00Pa3HOro
MOBEJICHNA B OBITY U TPYIOBOH AEATEILHOCTH B LIEIAX COXPAHEHHS CBOETO 3/0POBhS U OKPYKAIOIIEH
IIPUPOJIHOM cpenbl

IIpakTHyeckas padora. Pemenne npakTHKO-OpPHEHTHPOBAHHBIX 33JaHUI HA TIPUMEHEHHe puHIna Jle-
larense 11t HAXOXKAESHUS HAIIPABIICHHUS CMELICHUS PABHOBECHS XUMHUYECKOH PeakIuy U aHaIH3 (haKTOpPOB,
BIIUAIONIUX HA CMELEHUE XUMUYECKOI0 PABHOBECUS

OK 01
OK 02

IIK1.1

Pa3gen 6. PacTBopnl

Tema 6.1 INousitue o

OcHoBHoOe cojepkaHue

OK 01




pacTBopax Teopernueckoe o0yuenne OK 02
PacTBOpenne kak (hHU3UKO-XUMHUYECKHIT mporiecc. PactBoper. CiocoOBI  MIPHUTOTOBIICHUS PACTBOPOB. IK1.1
PactBopumocTs. MaccoBasi 107151 paCTBOPEHHOT'O BEILIECTBA.
IIpodeccnona/IbHO-OPHEHTHPOBAHHOE COJEPAKAHIE
IpakTnyeckas padora. CMBICI TOKa3aTes NPEAETHHO TOITYCTHMON
KOHIICHTPAIINX 1 €TO UCTIOIb30BAHHUE B OLIEHKE YKOJIOTHIECKOH OE30MacHOCTH.
[IpaBuia 9SKOJIOTMYECKH I€JIECOOOpPa3sHOTO TMOBEACHHWA B OBITY W TPYNOBOW AEATEIHHOCTH B
LEJISIX COXPAaHEHUsI CBOEr0 3[0pPOBBS W OKPYXaloIled NPUPOJHOW Cpelbl; ONAacCHOCTh BO3AEUCTBUA
Ha JKUBBIE OPTaHU3MBI OIPEICICHHBIX BEIECTB.
IIpakTnyeckas padora. PemeHne NpakTHKO-OpPUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUN HAa PaCTBOPBHI,
HCTIONIb3yEeMBIE B OBITOBOM U MIPOU3BOJICTBEHHOM JEATEIHHOCTH YeIOBEKa
Tema 6.2. UcciienoBanue OcHOBHOe cofiep:KaHue OK 01
CBOICTB PacTBOPOB OK 02
JlaGopaTopHbIe 3aHATHSA OK 07
JlabopatopHast pabota «IIpurorosnenne pactBopos». [IpuroToBieHne pacTBOPOB 3aJaHHON (MaccoBoi, %) K1.1
KOHIICHTPAINH (C IPaKTUKE-OpPUEHTHPOBAHHBIMHU BOIIPOCAMH) U OTIPEJICIICHHE CPEbI BOAHBIX PACTBOPOB.
Pemenne 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB
IIpodeccuonaibLHO-OPHEHTHPOBAHHOE CO/iep:KaHue (CoAep:KaHNe NPUKJIATHOTO MOAYJIs1)
Pa3gen 7. Xumusi B ObITY M NIPOM3BOACTBEHHOIl JeATeIbHOCTH YeI10BeKa
Tema 7.1. Xumus B ObITY U OcHoBHOe coaep:KaHHe OK 01
NPOU3BOJACTBEHHOM OK 02
[IeATEILHOCTH YeJI0BeKa IIpakTHyiecKne 3aHATHS OK 04
IIpakTnyeckas padora Hoselmne 1ocTHXEHUS] XUMUYECKOW HAYKH U XUMHUYECKON TeXHOJIOTUU. Posb OK 07
XMMHUH B 00€CIIEYCHUH HKOJIOTHIECKOH, IHEPTeTHUECKON M IHIIEBOH 0€30MacCHOCTH, Pa3BUTHH MEANIMHBL.
[IpaBuita moncka 1 aHaIn3a XMMHUYECKOH HHPOPMAIMU U3 PA3IMIHBIX HCTOYHHUKOB (Hay4Hast M yaeOHO- IK1.1

Hay4Has JIUTepaTypa, CpeAcTBa MacCcoBO HH(pOpMAIHH, ceTh IHTepHeT)

ITowck M aHAIN3 KEHCOB O MPUMEHEHNN XUMHIYECKUX BEIIECTB M TEXHOJIOTHH € yueToM Oy rymiei
po¢eCcCHOHANTBHON NS TeIPHOCTH 110 TEMaM: BaKHEHIIINE CTPOUTEIbHBIE MaTepHalIbl, KOHCTPYKITHOHHBIE
MaTepuabl, Kpacku, CTEKJIO0, KEpaMUKa, MaTepuabl JUIsl 3JEKTPOHUKU, HAHOMAaTepUabl, TEKCTUIbHbIE
BOJIOKHA, ICTOYHUKHU SHEPTUH, OPraHNYecKre 1 MUHEpaJbHbIEe YA00peH s, JIeKapCTBEHHbIE BEIECTRa,
ObrToBast xumusl. 3amura: [IpeacraBieHne pe3ynbTaToB pelIeHus KeHcoB B (hopMe MUHH-IO0KIIAA C
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3 CIEHUAJIBHBIE YCJIOBUSA PEAJTU3AIIAA IPUMEPHOM AJATITUPOBAHHOM
MPOT'PAMMBI YYEBHOU JUCHUTILIAHBI

3.1. TpeGoBaHMA K MUHMMAJILHOMY MaTepPHAJILHO-TEXHUYECKOMY 00ecneyeHHI0

Jliia peanuzanyy OporpaMmbl AUCHMILTUHBIL JODKHBI ObITh MPEIyCMOTPEHBI CIIEAYIONINE
CIeIMalIbHBIC TOMEIICHUS: y9eOHBIN KAOMHET XUMUU W/WJIH y4eOHON XMMHYECKOH J1ab0paTopuu.

OoGopynoBanue yueOHOro kaduHeTa (HArJIsAHbIE MOCOOMSI): HAOOPHI MAPOCTEPIKHEBHIX
MOJIeJIE MOJIEKYJ, MOJENIN KPUCTAIIMYECKUX PEUIETOK, KOJUIEKIIMM IPOCTBIX M CIOXKHBIX
BEIIECTB W/WJIM KOJUICKIUU IOJIMMEPOB; KOJUJICKIMS TOPHBIX MOPOJA M MHHEpAIOB, Tabiuua
Menpeneesa, yueOHbie GribMbl, UPpPoBBIC 00pa30BaTEILHBIC PECYPCHI.

TexHuyeckue cpeacTBa 00y4YeHHsl: KOMIIBIOTEp C YCTPOMCTBaMH BOCIIPOU3BEACHUS
3BYyKa, IPUHTEP, MYJbTUMEINA-TIPOEKTOP C IKPAHOM, MYJIbTUMEIUIHAS 1OCKa, yKa3Ka-IPE3eHTED
JUISL IPE3EHTALHM.

O0opynoBanne naGopartopuu M pado4yux mecT JadOpaTOpMU: MEH3YPKH, MHIIETKH-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIyMbl, IPEJAMETHbIE U MOKPOBHbIE CTEKJIA, MIAHILIETHI
JUI KaleJbHBIX peakiuid, (MIbTpoBaibHAs Oymara, HMPOMBIBAIKH, CTEKIISIHHBIE MPOOMPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKISHHBIC TIaJOYKU, IITATUBBI MJIs
poOUPOK; MEPHBIE IIMJIMHAPBI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU JENIUTEIbHbIC IMINHAPUICCKIE
(50-100 mu), cTynku ¢ mecTHKOM, GappopoBbIe YalIKH, MUHIETHI, GUILTPHl OyMaXKHbIE, BaTa,
MapJisi, 4aCOBbIE CTEKJIA, AIEKTPOILIMTKHY, JAOOPATOPHbIE ITATUBbI, CIUPTOBBIE TOPEIKHU, CIIUYKH,
npubop AN TOJy4YeHHs] Tra30B (MM MpoOUpKa C ra300TBOJHON TPYOKOIl), AepiKaTtenu s
IPOOUPOK, CKISTHKU JIJISi XpaHEHUsI pEaKTUBOB, pa3aTOYHbIE JIOTKH; XUMHUECKHUe cTakaHsbl (50,
100 u 200 mn); mmarenu; MUHIETHI; TUTEIbHBIC HIUMIbBI; CEKYHAOMEpPHI (TaliMephl), MEpHbBIE
npoOupku (Ha 10-20 mut) u mepubie Ko0wI (25, 50, 100 u 200 M), BoastHas OaHst (UM TEPMOCTAT),
CTEKJISTHHBbIC TAJIOUKH; KOHMYeCKHue KoyObl g TuTpoBaHus (50 m 100 mun); mHAMKATOpHBIE
NOJIOCKM 111 omnpeneneHuss pH M craHpapTHas MHIMKATOpHAs IIKaJla; YHHUBEPCAIbHbBIN
uHaukarop; nunetku Ha 1, 10, 50 M1 (nmum mo3zaropsl Ha 1, 5 1 10 M), GrOpeTKH 711 TATPOBAHMSI,
MeaunuHckue mnpuiel Ha 100-150 My, nabopaTopHble W/WIKM aHaTUTHYECKHUE Bechl, pH-MeTphl,
CYUIMJIBHBIN 1IKad, 1 Ip. 1abopatopHOE 000PYI0BAHUE.

s oOydaromuxcst ¢ MHBaNUAHOCTHIO M OB3 0e3 HapyuieHuil ncuxodusnueckoro
pa3BUTHS (COMaTHYECKHE HAPYIICHHS) HEOOXOIUMO HAIMYHME B ayJUTOPUSX MYJIbTHUMEIMHHBIX
cpeAcTB 0OyuyeHHs, KOTOpble CHOCOOCTBYIOT aKTUBHOMY H3JIOKEHHIO U  BOCHPUSATHIO
UH(OPMALIMH, YTO MO3BOJSET PEryJMpoBaTh YMCTBEHHYIO Harpy3ky oOydyaroIlMXcs U CHUXKATh
nepeyToMIIeHHE, YBEIMUUTh HAarIAHOCTh 00Y4YEHUs U aKTUBU3UPOBATh a/1alITAlIMOHHbBIE PECYPCHI
00y4aromuxcs.

Hcnonb30BaHne nepcoHaNbHBIX KOMIIBIOTEPOB 00YUYaIOUIMMUCS ¢ MHBaIHIHOCTHIO 1 OB3
0e3 HapylleHnH NCUXO(PU3NYECKOT0 pa3BUTHS MO3BOJIAET oOecnednuTh AU(depeHIpPOBaHHbBIN
MOAXOJ K CTYJIEHTaM, MHTEIPUPOBAHHBIM B O0IIyI0 00pa30BaTEeIbHYIO CPEy.

Metoauyeckue acnekThl oOydeHHus JUIl ¢ MHBaIUIHOCThIO W OB3 06e3 HapyuieHwuit
NCUXO(PHU3UUECKOTO PA3BUTHS IPEINOIAratoT:

- HOPMaJIM3AIIMIO IICHX03MOIIMOHAIBHOTO ¥ (PYHKIIMOHAIBHOTO COCTOSHUS 00yUaIoIIHUXCs;

- IOBBIIIEHUE (PU3HUECKON PAOOTOCIIOCOOHOCTH;

- CHATHE YTOMJICHUS U TIOBBIILICHHE a1l TAIIMOHHBIX BO3MOXHOCTEH CTYICHTOB.

[Ipn mpoBeneHuM ydeOHBIX 3aHATHH C ydacTUeM Ul ¢ MHBaIUAHOCThIO U OB3 6e3
HapyLIeHUH NCUX0(U3HUUECKOTO MPENo1aBaTel0 peKOMEHIYeTCs:

- TPHUMEHSTh WHIWBHUIYaJbHBIA IOAXOJ, KOTOPBIH OOEcreunBaeT HaIlpaBIeHHOE
Mearornyeckoe BO3JCICTBHE Ha CTyACHTa-WHBalIHM/Ia, OCHOBAaHHOE Ha 3HAHUU M Yy4YeTe
0Cc0OEHHOCTEH ero pa3BUTUs, PU3NUECKUX HAPYIIEHUH U CTPYKTYPBI €r0 JINYHOCTH;

- UCTOJIB30BATh HATJIAIHBINA METOJT O0YUYCHHUS;



- IeTAJIbHO TJIAaHUPOBAThH yueOHbIE NIeUCTBUS CTYIEHTa-UHBAJIN/IA;

- BbIpa0aThIBaTh HABBIKM CAMOKOHTPOJIS Y O0YYarOIIUXCS;

- JIeNaTh May3bl BO BPEMsI POBEICHUS 3aHATHUS;

- IPELyCMOTPETh CMEHY BUJIOB JISATEILHOCTH;

- muddepeHpoBaTh 3aAaHUS 10 CTENEHH CJIOXHOCTH C YYETOM BO3MOXKHOCTEH
CTYZIEHTOB ¢ UHBaJIUHOCThIO U OB3;

- OTBOAMTH BpeMs IJIsl MPOBEACHUS OOydYaloIIMMUCS JeUeOHBIX M MPO(UIAKTHYECKUX
npoueayp.

3.2. HndpopmaunoHHoe obecnevyeHHe peajn3alun MporpaMMbl

Jnst peanu3aunuu mporpamMmbl  OMOIMOTEYHBIH (QOHA 00pa3oBaTEIbHON OpraHU3alUU
JOJIKEH UMETh NIeYaTHbIC U/WIK 3JEKTPOHHBIE 00pa3oBaTeIbHble U MHPOPMALIMOHHBIE PECYPCHI,
PEKOMEH/IOBAaHHBIE JUIsI MCIIONB30BaHHMS B 00pa30BaTENbHOM IIpOLIECCE, HE cTapiie 5 JIeT ¢
MOMEHTa U3JIaHusl.

PexomeHryeMbie eqaTHbIe N3IaHMS 110 PeaTH3auy 0011e00pa3oBaTeIbHOMN AUCIUTLTUHBI
MPEJICTaBICHBI B METOAMYECKUX PEKOMEHIAIHIX M0 OpraHu3alun 00ydeHusl.

3.2.1. OcHOBHbIE TIeYaTHbIE U3TAHUSA:

1. I"a6puensun O.C. Xumus (6a30Bbiit yposenb) .10 ki1.-M.Ipoda,2022

2. Ia6puensa O.C. Xumus (6a30BbIi ypoBeHb) .11 ki1.-M. Ipoda,2022

3.2.2. DJIeKTPOHHBIE pecypChl

1. MuHnucrepcTBO oOpa3oBaHusl U Haykn  Poccuiickoit denepannn
(http://MunoOpHayku.pd/);

2. ®enepanbHblil moptan "Poccuiickoe oopazoBanue” (http:/ www.edu.ru/);

3. Wudopmanmonnas cucrema "EnuHoe OKHO JoCTynma K 0Opa3oBaTeIbHBIM
pecypcam" (http://window.edu.ru/);

4, Enunas komnekuust uudpoBbix obOpaszoBarenbHbIX pecypcoB  (http://school-
collection.edu.ru/);

5. denepanbHbIi HEHTP MH(pOPMAaIMOHHO-00pa30BaTeIbHbBIX pecypcoB
(http://fcior.edu.ru/);

6. MockoBckas amekTpoHHas mkoda https://uchebnik.mos.ru/catalogue

7. [Tnomaaka O6pazoBatensHoro meHTpa « Cupuycy» https://edu.sirius.online

8. [Tnardopma «udposoii kommemx» https://e-learning.tspk-mo.ru/mck/

9. Hutepuer ypok. bubnuoreka Buaeoypokos https://interneturok.ru

10.  SKnacc. Buneoypoku u TpeHaxeps https://www.yaklass.ru
IIporpamMmmHoe obecnieyenue

1. Onepanunonnas cucrema Microsoft Windows 10

2. [Maker nporpamm Microsoft Office Professional Plus

3. 7-zip GNULesser General Public License (cBoO6ogHOE mporpamMmMHOE
obecrieueHue, He OTpaHUYEHO, OECCPOYHO);

4. Wutepner Opaysep Google Chrome (OecriaTHOE mporpaMMHOe obecriedeHue, He
OTpaHUYEHO, OECCPOUHO);

5. K-Lite Codec Pack — yHuBepcanbHbIi HaOOp KOJIEKOB (KOIMPOBIIMKOB-

JEKOJMPOBIIMUKOB) M YTUJIHT AJISl IPOCMOTpa U 00pabOTKU ayauo- U BuaeodaitioB (OecrmiaTHoe
mporpaMMHOe 0OecriedeHre, He OTPaHUYEHO, OECCPOUHO);

6. WinDjView — nporpamma s npocMmotpa (aiioB B gopmare DIV u DjVu
(cBOOOIHOE MTPOTPaMMHOE OOecTieueHre, He OTPaHYEHO, OECCPOUHO);
7. Foxit Reader — mpukiragHOEe mporpaMMHOe OOeCIeYeHne ISl MPOCMOTpPa

AIIEKTPOHHBIX JOKYMeHTOB B craHmapre PDF (GecmiaTtHoe mporpamMmmHOe oOecriedeHue, He
OTpaHUYEHO, OECCPOUHO).
3.2.3. JlonoJTHUTEIbHbI€ HCTOYHUKM:


https://uchebnik.mos.ru/catalogue
https://edu.sirius.online/
https://e-learning.tspk-mo.ru/mck/
https://interneturok.ru/
https://www.yaklass.ru/

1. Xumus. Yrayonenusiit ypoBeHb. 10—11 knaccer: [IpumepHas amantupoBaHHas
nporpamma K iuaun Y MK B.B. Jlynuna: yue6Ho-MeTonndeckoe nocooue / B.B. Epemun, A A.
Hpoznos, U.B. Epemuna, 2.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

2. Metoanyeckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3smenko, B.1.
Tepenuna, A. A. Jlpo3nosa u ap. «Xumus. Yriay0naeHHbI ypoBeHb». 10 kinace / B. B. Epemusn,
A.A. Ipo3nos, 11.B. Epemuna, B. 1. Maxonusa, O. }O. Cumonosa, 3.10. Kepumos. — M.:
Hpoda, 2018. — 339 c. : u.

3. Metoanyeckoe nocobue k yueouuky B. B. Epemuna, H. E. Ky3smenko, A. A.
HpoznoBa u 1p. «Xumusi. YrinyOiaeHHbIH ypoBeHb». 11 kimace / B. B. Epemun, A.A./[po3a0os,
W.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10. Kepumos. — M.: [Ipoa,2018. — 423 c. :
WiI.

4, brunos, JI. H. Xumus: yuebnuk ans CI1O / JI. H. biunos, U. JI. [Tepdunosa, T.
B. CoxkonoBa. — 2-¢ u3j., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c. —

o. Iabpuensu, O. C., JIpicoBa, I'. I'. XuMus: kaura a7 npernoaaBareis: y4ueo.-
MeToz. mocooue. — M. Axagemus, 2012. - 332 c.

6. Iabpuensa O.C. Xumus: yued. ais ctya. npod. yueo. 3asenenwnii / O.C.
["a6puensin, U.I'. Octpoymos. — M., 2016.- 256 c.

7. I"a6puemnsa O.C. Xumus 1u1st mpoeccHii U CIenuaTbHOCTEH TEXHUIECKOTO

npoduns: yueOHUK 7S CTyA. yupexaeHui cpea. npod. oopazoanus / O.C. I'abpuensan, U.I.
OctpoyMoB. — 4-¢ u3j., crep. — M. : U3natenbckuii neHTp «Akagemus», 2017. — 272 ¢



4. KOHTPOJIb M OIEHKA PE3YJIBTATOB OCBOEHHUS YUYEBHOM
JAUCHUITIINHBI

KouTponp u oneHka pe3ynbTaToB OOYy4YeHHs] OCYIIECTBISIETCS IpenojaBaTesieM B
MPOIIECCE MPOBEICHUS MPAKTUYECKUX 3aHITUN U J1a00paTOPHBIX padOT, TECTUPOBAHHUS, a TAKKE
BBIMOJHEHHUS] OOy4YaloIUMUCS HWHIAUBUAYAIbHBIX 3aJaHHM, MPOEKTOB, HCCIIEeIOBaHUI.
PesynbTaTel OOyueHUs OINpENeNsioT, YTO OOydYaromuecs MAODKHBI 3HATh, IMOHUMATh U
JEMOHCTPHUPOBATH MO 3aBEPIICHUN N3YUCHUS TUCIUIINHBI.

s hopMupoBaHHUsl, KOHTPOJIS U OIEHKU PE3yJIbTaTOB OCBOCHUS YUCOHOU MUCIUILINHBI
UCIIOJIB3YETCS] CUCTEMA OLIEHOYHBIX MEPOIPUATUH, IPEICTABIIAIONIAsA COO0H KOMILIEKC Y4eOHBIX
MEPOIPHSITHIA, COTJIACOBAHHBIX C pE3yJbTaTaMd OOydYeHUs U CPOPMYIUPOBAHHBIX C YYETOM
®I'OC COO (npenmetHbie pe3yabTathl o aucturinae) 1 ®I'OC CIIO.

Oo6mas/mpodeccuon Pazgen/Tema THN OLEeHOYHBIX MEPONPUATHIT
aJbHast

KOMIIeTeHI s
OK 01 Bri6upats P1, Temsr 1.1,,1.2; 1.Tect «CTtpoeHre aTOMOB XHMHMYECKHUX JJIEMEHTOB H
CHOCOOBI pelIeHHs P2, Temsr 2.1.,2.2; IIPUPOJIa XMMHUYECKOH CBSI3M».
3a1a4 P 3, Temsr 3.1.,3.2,3.3 2.3ajayl  Ha  COCTaBJIIEHHE XUMHYECKUX (opmy
npodeccHoHaNBLHOMN P 4, Tems1 4.1.,4.2, 4.3; JIBYXaTOMHBIX  COEIUHEHHH (OKCHIOB, CYJIb(QUIOB,
JIeATEeIbHOCTH P 5, Temsr 5.1; TUAPHUIOB U T.IL.).
TIPUMEHUTEIBHO P 6, Temn1 6.1.,6.2; 3. 3ajgaHus Ha UCITOJIb30BAHUE XMUMHUUYECKOW CUMBOJIUKU U
K pa3iaM4HbIM P 7, Temsr 7.1. Ha3BaHUM COEIMHEHUHN IO HOMEHKIIATYpPE
KOHTEKCTaM MEXIYHApOAHOTO COI03a TEOPETHIECKON M MPUKIATHON

XIMHW W TPUBUAIBHBIX HA3BAHUH U COCTABIICHUS
XUMHYICCKUX (POPMYI ABYXaTOMHBIX COCIUHCHUN
(okcumoB, cynb(OUAOB, THAPUIOB U T.I1.) U APYTHX
HEOPTaHUYECKUX COCAMHEHUN OT/IENbHBIX KIIACCOB

4. Tect «HomeHnkmnatypa u Ha3BaHHE HEOPTAHUYECKUX
BEIIECTB MCXOJISl U3 UX XUMHUYECKOU (POPMYITBI TN
COCTaBJICHHE XUMHUICCKOH (POPMYIIBI HCXOIS U3
Ha3BaHMS BEIIECTBA MO MEXIYHAPOIHON HIIN
TPUBHAJILHOW HOMEHKIIATYyPe».

5.3amaun Ha pacyeT MaccoBOMU JOJH (MACCHI)
XUMHYECKOTO 3JIeMEHTa (COCIMHEHUS) B MOJICKYJIe
(cmecw).

6.IlpakTndeckue 3a1aHus 1O KIIacCH(pUKAIINH,
HOMEHKJIATYpE ¥ XUMHUYECKHM (opMyIIam
HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX KIaCCOB.
7.1IpakTudeckue 3alaHus Ha ONPENEICHUE XUMUUECKON
AKTUBHOCTH BEIICCTB B 3aBUCHUMOCTH BHJIa XUMHUYECKOU
CBSI3M U TUTIA KPUCTAJUINYECKON PEMIETKH

OK 02 P1,Temal.2; 1. Tect «Meraimmmueckre/ HEMETAIUIMYECKHE CBOMCTBA,
Hcnonb3oBath P 3, Temsr 3.2 3.3; 3JIEKTPOOTPULATENILHOCTD U CPOACTBO K IJIEKTPOHY
COBpPEMEHHBIE P4, Temr1 4.2 4.3; XUMHYECKHX 3JIEMEHTOB B COOTBETCTBHE C UX

cpenacTsa P. 5, Tema 5.1; 3JIEKTPOHHBIM CTPOEHHUEM U IMOJIO)KEHHUEM B

MOMCKa, aHaau3a U P 6, Tema 6.1; MEePUOANYECKON ccTeMe XUMHUUYECKUX 3ieMeHToB 1. 1.
HMHTEPIIPETALUU P 7, Tema 7.1 MengeneeBay.

nHpOpMaIuy U 2. [TpakTudeckue 3a1aHusl HA YCTAHOBIICHUE CBS3H MEXTY
nH(OPMAIMOHHBIE CTPOEHUEM aTOMOB XUMHUYECKUX AJIEMEHTOB 1
TEXHOJIOTUH ISt MEPUOINYECKIM N3MEHEHUEM CBOMCTB XUMUIECKUX
BBITIOJTHCHUS 33124 3JIEMEHTOB U UX COCUHEHUH B COOTBETCTBHH C
poeCCHOHATBHOM nosiockeHueM Ilepuoanueckoit cucreme.

JIeSITeIbHOCTH 3. I[IpakTuKa-opueHTUPOBAHHBIE TEOPETUUECKHE 3a]IaHUS

Ha XapaKTepHU3aluo XUMHYICCKUX IJICMCHTOB!




«Mertaunueckre/ HEMETAIUIMYECKHE CBOMCTBA,
AIEKTPOOTPHUIATEITLHOCTh U CPOACTBO K DJIEKTPOHY
XHMHYECKHX JICMEHTOB B COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHHEM H ITOJIOKEHHUEM B
MEPUOANYECKON CUCTEME XUMHUECKUX 3ieMeHToB 1. 1.
MenneneeBay

OK 04 Dddexturo | P 2, Temsr 2.1,; Konrponbnas pabora
B3auMozeiictBo Bate | P 3, Temnr 3.3; «CtpoeHue BellecTBa U XUMUYECKHE PEaKLIUm»
1 paboTath B P4, Temr1 4.2, 4.3; 1. 3amauu Ha cocTaBlieHUE YpaBHEHUI peaklnid:
KOJUIEKTHUBE U P 6, Temsr 6.2; COEIIHEHUS, 3aMEIICHU, Pa3JIOKEHISI, OOMCHa;
KOMaHe P 7, Temsr 7.1. OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUH C
WCTIONIb30BAaHHEM METOAA
AIIEKTPOHHOTO OayaHca.
2. 3amaun Ha pacyeT MacCHl BEIIeCTBa Wik 00hEMa Ta30B
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe MM 00BEMY
OJTHOTO U3 YYaCTBYIOIIUX B PEAKIMH BELIECTB; PaCYETHI
Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOIYKTOB
peaxmuy,
€CJIM OJTHO U3 BEILIECTB UMEET NPUMECH
3. 3aaHns Ha COCTABICHUE MOJICKYIISIPHBIX 1 HOHHBIX
peakuui ¢ yqyacTueM KUCIOT, OCHOBAaHUH U COJEH,
YCTaHOBJICHHE U3MEHEHHSI KHCIIOTHOCTH CPEJIBI
4 JIabopaTopras paboTa "THITEI XUMUYECKUX peaKkuuii”
OK 07 P 7, Temsr 7.1. 3ammTa keiica (¢ yueTom Oyayuieii npogeccHoHATBHOM
CopeiicTBOBaThH e TeJIbHOCTH)
COXpaHEHHIO Keiic (c yuerom Oyyrueit mpodeccruoHaIbHON
OKpy>Karoulei cpeipl, nesTenbHOCTH) Bo3MoxHbIe Tembl kelicoB: [loTernenne
pecypcocdepexeHue, KJIMMaTa 1 BBICBOOOXKICHUE T'a30BbIX THAPATOB CO JHA
MIPUMCEHSATH 3HAHHS okeaHa. byymue marepuais 11 aBua-, MalllHO- U
00 U3MCHEHUH MPUOOPOCTPOCHUSI.
KIIMMAaTa, MPUHINIIBI HoBele MaTepuabl U1 COTHEYHBIX OaTapeii.
OepesIIUBOro JlekapcTBa Ha OCHOBE PaCTUTEIBHBIX MIPENapaToB
TIPOM3BO/ICTBA,
3¢ pekTUBHO
JIEICTBOBATH B
Ype3BbIUAHBIX
CUTYyaIHIX
K 1.1 P2, Temsr 2.1,; Konrtponpnas padora
dopmMupoBaTh P 3, Temsr 3.3; «CTtpoeHue BellecTBa U XUMUYECKUE PEAKLIUN
AITOPUTMBI P 4, Tems1 4.2 1. 3agaum Ha coCTaBIIEHUE YPAaBHEHUHN peaKLIUii:
pa3paboTku P 6, Temsl 6.2; COCIIITHEHU S, 3aMEIICHU, Pa3JIOKEHIS, OOMCHA;
MIPOTPaMMHBIX OKHCJINTEIIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHH C
MozyJieil B WCTIONB30BaHUEM METOa

COOTBCTCTBHHU C
TCXHHUYCCKUM
3aJaHUCM.

9IEKTPOHHOTO OayaHca.

2. 3agauu Ha pacyeT Macchl BEIIeCTBA UIIH 00bEMa ra30B
0 U3BECTHOMY KOJIMUECTBY BEIIECTBa, Macce MK 00bEMY
OJTHOTO U3 YYAaCTBYOIIUX B PEAKIIMH BEIIECTB; PACYEThI
Macchl (00bEMa, KOJTMYEeCTBa BEIIECTBA) MPOIYKTOB
peakiuy,

€CJIM OJTHO W3 BEUICCTB UMEET IPUMECH

3. 3aaHus Ha COCTaBJICHUE MOJICKYJIIPHBIX U HOHHBIX
peakuuii ¢ ygyactTueM KHUCIOT, OCHOBAaHUH U COJEH,
YCTaHOBJICHHE U3MEHEHHUS KUCIIOTHOCTH CPEJIbI

4 JlaGopaTtopHas padora "THUIIBI XUMUYECKUX peakini”




OO6yuaromuecs ¢ nHBaATUAHOCTRI0O 1 OB3 6€3 HapymeHui ncuxoGu3nIecKoro pa3BUTHS
(coMatuueckue HapyLIEHUs), B OTIWYUE OT OCTAJIbHBIX OOYyYarolIMXCs, HUMEIOT CBOM
cnenupuyIeckue OCOOCHHOCTH  BOCHIPHUSATHS, TEpepabOTKHM  MaTepuana,  BBITOJHEHUS
MPOMEKYTOYHBIX U UTOTOBBIX (DOPM KOHTPOJISI 3HAHUH.

[Ipn mnpoBeneHWH TPONEAYPHl OILCHWBAHUS PE3YJbTATOB OOYYCHHS] WHBAIUIOB C
COMAaTUYECKUMU 3a00JIeBaHUSIMU OOECIIEUMBACTCS BBINOJIHEHUE CIEAYIOIIUX JIOTMOIHUTEIbHBIX
TpeOOBaHUI:

- oOyuaromuecsi JOJDKHBI ObITh OOecrieyeHbl TMEeYaTHBIMU M AJIEKTPOHHBIMU
o0pa3oBaTesbHBIMH pecypcaMu B hopMax, HanboJiee MpUeMIIEMBIX JUIsl BOCTIPUSATHUS MH(OpMaLIUU
(OYMK, mneyarHble U JJEKTPOHHBIE YYEOHHKH, Yy4yeOHbIE TOCOOMS, MaTepHaibl s
CaMOCTOSITENILHON PabOThI, METOIUYECKHE PEKOMEHIAINH, y4eOHble (DUIBMBI, IICKTPOHHBIC
KOHCIIEKTHI JICKIUH U JIp.);

- MPEAOCTaBICHUE WHCTPYKIMH IO TIOPSAKY MPOBEICHUS IMPOLEAYPhl OICHUBAHUS B
noctynHoi ¢popme (YCTHO, B TUCBMEHHOM (hopmMe, JIeKTPOHHOH dopme);

- nocTyIHas (popma mpeCTaBIeHUs 3a1aHUN OLIEHOYHBIX CPENICTB (B eyaTHOU (popme uiu
C HCIOJB30BAaHHEM MYJIbTHUMEIUNHBIX CPEICTB BMECTE€ C YCTPOHCTBAMH ONTHYECKOTO
CKaHUPOBaHUs), B HOpMe IIEKTPOHHOTO JIOKYMEHTA,

- TocTymnHas opMa MpeOCTaBICHHS OTBETOB Ha 3aaHus (MMCBMEHHO HAa OyMare; B BHJIC
AJIEKTPOHHOT'O TEKCTa, HAOPAHHOTO HA KOMITBIOTEPE; YCTHO).



