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1. OBIIIASA XAPAKTEPUCTHUKA PABOYEUN ITPOT'PAMMBbBI
OEIL[EOEPA3OBATEJIBHOI71 YUYEBHOM JUCHUILJIMHBI OY J1.01
Xumus

1.1. MecTO THCUMIVIMHBI B CTPYKTYP€e OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMMblI

Oo6mreobpazoBaTenpHas yueOHas nucnumuinHa (manee - OY]J[) OV/I. sBusercs
4acThl0  OOfA3aTeNbHOW  TpeaIMeTHOM  obmactu  «EcTecTBEeHHbIE — HAyKW»
deneparbHOro rocyJapcTBEHHOr0 00pa3oBaTEIbLHOTO CTaHAApTa CPEAHETro OOIIEro
oOpazoBanus (manee — PI'OC COO). B coorBercTBHM € Y4eOHBIM IIJIAHOM
JUCLUIUIMHA U3Yy4aeTcsl B paMKax o0I1eo0pa3oBaTeIbHOM MOJATOTOBKM M BXOIUT B
nepedyeHb "JlomoJIHUTENbHBIE Yy4Ye€OHblE AUCHUIUIMHBI M DJIEKTHBHBIE KypChl"
y4€OHBIX TUCUUILINH.

OV/I. ocymectBisierca B npezenax oOpa3oBaTeIbHON MPOrpaMMBbl CPETHErO
npo¢ecCuOHaIbHOTO 00pa3oBaHUsl - NPOrpaMMbl MOJATOTOBKU CHEIHAIUCTOB
CPEIHETO 3BEHA IO CIEHUAIBHOCTH TexHuWyeckas SKCIUlyaTalusi TPaHCIIOPTHOIO
PaZMOdIIEKTPOHHOTO 000pyJoBaHMs (MO BHAAM TPAHCIOPTAa) B COOTBETCTBUM C
®I'OC cpeanero obmiero oopa3oBaHusi, YTBEPKICHHBIM MPUKa3oM MUHOOpHAYKH
Poccun ot 28 urona 2014 roga Ne 808,(3apeructpupoBan Munroctom Poccun |,
peructpanmoHHbii  Ne ) mo coenuanbHOCTH TexXHWYeckas OKCIUTyararus
TPAHCHOPTHOTO PATUOIIEKTPOHHOTO 000pynoBaHMs (IO BUAAM TPAHCIOPTA), H
OPUMEPHOM  OCHOBHOM  00pa3oBaTeIbHOM  MPOrpaMMbl  CPEAHEro  OOIIEero
oOpazoBanust (ogoOpeHa pemeHueM (deaepasbHOro  yueOHO-METOJAUYECKOTO
oObeuHeHus 1Mo ob1iemMy oopazoBanuto, mpoTokos oT 28.06.2016 N 2/16-3).

1.2. Pe3yabTaThl 0CBOCHUS 0011€00pa30BaTeJIbHOM Y4eOHON TUCHMILTHHBI

1.2.1. JInuHOCTHBIE Pe3yJIbTATHI OCBOCHHS 00111€00pPa30BaTE/IbHON YUeOHOI
AUCUMILTHHBI

Pabouas mnporpamma OVY]l. HampaBieHa Ha CO3JaHH€ YCIOBHH IS
JTOCTUKEHUS OOYYalOIUMUCS CIICIYIOIIUX JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS
obpazoBarenbHO TporpamMmbl B cooTBeTcTBUM ¢ PT'OC COO:

-4yBCTBO T'OPJIOCTU M YBAXKEHUS K UCTOPUU U JTIOCTUKEHUSIM OTE€UECTBEHHOU
XUMUYECKON HAayKH; XWMHUYECKH TPaMOTHOE IMOBeJeHHEe B TpodeccroHaIbHOM
JEATEIPHOCTH W B OBITY TIpu OOpamieHuH C XUMHUYECKUMHU BEIECTBAMH,
MarepualiaMH 1 IpoleccaMus;

-TOTOBHOCTb K MPOJOJDKEHHIO 00pa30BaHUs U TMOBBINICHUS KBaTU(PUKAIIUU B
n30paHHOM Tpo(decCHOHATbHON JeATENPHOCTH M OOBEKTUBHOE OCO3HAHUE POIH
XUMHAYECKUX KOMIIETEHIIUN B 3TOM;

-YMEHHUE HCMOJIb30BaTh JOCTHXKEHUSI COBPEMEHHOM XHMHUYECKOW HAyKU U



XUMHUYECKUX TEXHOJIIOTUNA ISl TOBBIIMICHHUS COOCTBEHHOTO HWHTEIIEKTYalbHOTO
pa3BUTHUS B BEIOpaHHOU TPO(HECCHOHATBHOM eI TEIbHOCTH;

- cOpMHUPOBAHHOCTb KOMMYHUKATHBHON KOMIETEHTHOCTH B OOLICHUH H
COTPYJHUYECTBE CO CBEPCTHHKAMH U  B3pOCIBIMH B  00pa30oBaTENIbHOM,
OOLIECTBEHHO I0JIE3HOH, Y4EOHO-UCCIIEJ0BATENBCKOM, TBOPUECKON U IPYTHX BHJIAX
NEeATEINbHOCTH;

- YMEHHE SICHO, TOYHO, I'DPaMOTHO H3Jararb CBOM MBICIM B YCTHOH U
MMCbMEHHOW peYd, NOHUMAaTh CMBICH IIOCTABJICHHOW 3a7a4d, BBICTPAaWBATh
apryMeHTalUI0, IPUBOAUTH APTYMEHTBI U KOHTPapTryMEHTHI;

- KPUTUYHOCTHb MBIIIJICHUS, BJIAJICHUE NEPBUYHBIMUA HaBbIKAMU aHAJIW3a U
KPUTUYHOU OLIEHKH MOJy4yaeMor nH(pOopMaIny;

- KPEaTUBHOCTh MBIIUICHHSI, THUIIMATUBHOCTD U HAXO{YUBOCTh

1.2.2. MeTanpeaMeTHbIe pPe3yJIbTATHI OCBOCHHSA 00111€00pa30BaTe1bHOI
Y4eOHOM TUCUMILIMHBI

PaGouas mnporpamma OVY]l. HampaBieHa Ha CO3JaHHUE YCIOBUM IS
JOCTIDKEHUST  OOYYAIOMIMMUCS — CIHEAYIOIIMX  METalpeIMETHBIX  pe3yJbTaToB
OCBOEHHMs 00pa3oBaTenbHOM nmporpammel B cootBeTcTBr ¢ PI'OC COO:

-MCTIOJB30BAHUE PA3JIMYHBIX BHJIOB TI03HABATENBLHON JEATETLHOCTH U
OCHOBHBIX WHTEIJICKTYaIbHBIX OTMepaluii (MMOCTAaHOBKH 3adaud, (GOpMYyJIUPOBAHUS
THIOTE3, aHAJIN3a U CUHTE3a, CPaBHEHHMSI, 0000IICHNs, CHCTEMAaTH3AIl|H, BBISIBICHUS
MPUYNHHO-CJICICTBEHHBIX CBsI3€i, MOMCKAa aHaJoroB, ()OPMYIUPOBAHUS BHIBOJIOB)
JUI PEIleHUs] TOCTABIICHHOW 3a/la4yd, MPUMEHEHHE OCHOBHBIX METOJIOB TMO3HAHMS
(Habmro/ieHUs, HAYYHOTO OJKCIIEPUMEHTA) [JIi M3YyYCHMs] pPa3IUYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB M IMPOLIECCOB, C KOTOPHIMH BO3HHMKA€T HEOOXOIWMOCTb
CTAJIKUBAThCSI B MPOQEeCcCUOHAIBHON cdepe;

-MCTIOJB30BAHUE PAIMYHBIX HMCTOYHUKOB I TOJYYEHUS XHUMHUYECKOU
nH(POpMAIlMK, YMEHHE OLIEHUTh €€ JIOCTOBEPHOCTh IS JOCTHIKCHHS XOPOIIUX
pe3yabTaToB B mpodeccruoHanbHol chepe;

-OCO3HAaHHE COLMAIILHOM 3HAYMMOCTH CBOEW mpodeccun/cnenuaibHOCTH,
oOJaziaHue MOTHBALIMEN K OCYIIECTBICHUIO TPO(HECCHOHATBHOM NesSTENbHOCTH;

- BJIaJICHWE HaBBIKAMH TI03HABATEIHHOM, YYEOHO-UCCIEAOBATEIILCKON M
MIPOEKTHOM ESITEILHOCTH, a TAK)KE HaBBIKAMH Pa3peIIeHUs Mpo0iieM; TOTOBHOCTh U
CIIOCOOHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PEUICHHsS] MPAKTUYECKUX
3a/1a4, MPUMEHEHUIO Pa3JIMYHbIX METOIOB MIO3HAHNUS;

- YMEHHE CaMOCTOSATEIHHO OIICHUBATh U IPUHUMATD PEIICHUS, OMPEICTISIONIIE
CTPATETHUIO MOBEJICHHUS, C YYETOM TPAXKAAHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

- OCO3HAaHHO€ BIAJICHUE JIOTMYECKUMHU JEUCTBUSMHU OIPEACTCHUs MOHSITHIHA,
0000IIeHNsI,  YCTAaHOBJIEHUS  aHAJIOTUH,  KJacCH(PUKAMKM  HA  OCHOBE
CaMOCTOSITENIbHOTO BBIOOpA OCHOBAaHUM U KPUTEPUEB;



- YMEHHE€ YCTAHABIMBATH NPUUYMHHO-CIICACTBEHHBIE CBSI3UM, CTPOUTH
paccyxeHue, yYMO3aKIoueHHe (MHAYKTUBHOE, NEIYKTUBHOE U MO AaHAJOTUU) U
JIeNIaTh apPTYMEHTUPOBAHHBIE BBIBOBI

1.2.3. IIpeameTHbIe pe3yJbTaThl 0CBOCHHS 0011€00Pa30BaTeIbHON YUeOHOMI
TUCUMILTHHBI

PabGouass mporpamma OVY/]l. HampaBieHa Ha JOCTHXKEHUE OOYYAIONUMUCS
CJIEIYIOIUX MPEAMETHBIX PE3YyJbTaTOB OCBOCHHS IHCLUILIMHBI B COOTBETCTBUU C
dI'0OC COO:

-c)OpMUPOBAHHOCTH MPEICTABICHUN O MECTE XUMUU B COBPEMEHHON HAay4YHOU
KapTUHE MUPA;

-[IOHUMaHUE POJIM XUMHUH B (POPMUPOBAHUU KPYyro3zopa U (HyHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pELIEHUSI TPAKTUYECKUX 3a]1aY;

-BIIaJICHHE OCHOBOIIOJIATAIOIIMMHA XUMHUYECKHUMH TOHSATUSIMHU, TEOPHUSIMH,
3aKOHAMU U 3aKOHOMEPHOCTAMHM; YBEPEHHOE IIOJb30BAHHE  XHUMHUYECKOM
TEPMHUHOJIOTHUEN U CUMBOJINKOM;

-BJIaJICHUE OCHOBHBIMHM METOJAaMU HAy4YHOTO IIO3HAHUS, UCIOJIb3YEMBIMU B
XUMHH: HAOJIOJIEHUEM, OIHUCAHUEM, HW3MEpPEHUEM, OHKCIEPUMEHTOM; YMEHHE
oOpalaTeIBaTh, OOBACHATh PE3YJbTaThl MPOBEJCHHBIX ONBITOB U JI€JIaTh BBIBOIbL
TOTOBHOCTh U CIIOCOOHOCTh MPUMEHSITh METOJbl TO3HAHUS TPU PEIICHUU
MPAKTUYECKHX 3a]1a4;

-c(hopMHPOBAHHOCTH YMEHHUS 1aBaTh KOJIMYECTBEHHBIC OIICHKU M TIPOU3BOANTD
pacyeTsl 0 XUMUIECKUM (popMyJiaM U YPaBHEHHSIM;

-BlIaJICHUE TpaBWIAMM TEXHUKM O€30MacCHOCTH TMpH  HCMOJIb30BAaHUU
XUMHUYECKUX BEIIECTB.

1.3. lIpoduiabHas cocTapisomas (HANPABJIEHHOCTH) 00111e00pa3oBaTeIbHOM
Y4eOHOM TUCHMIIIMHBI

N3yuenune nucuurmmuael OY /L. ocymectsusiercss B pamkax IIIICC3 ¢ yuetom
npohecCHOHAbHON HANpaBICHHOCTH CHEIHATIbHOCTH TexHUYecKasi SKCIUTyaTalust
TPAHCIIOPTHOTO PAJAMOAIEKTPOHHOTO 00OpyIoBaHHs (IO BUIAM TpaHCIOpPTa) 3a
CU€T MEXIPEIMETHBIX CBSA3€M C NUCHUUMIUIMHAMU MPO(ECCHOHANIBHOIO y4eOHOTO
UKJIA.

Kpome TOro, mpoduibHas cOCTaBIsOIMIas HAaXOIUT CBOE OTPAKEHHE B
OpraHU3allid CaMOCTOSITENIbHON pabOThl 00YUYaIOIIUXCS MPU HAMUCAHUU pedepaToB
U TOJATOTOBKE COOOIICHWI C MCMOJb30BaHHEM HWH(OOpMAIuu MpodecCHOHATBHBIX
y4eOHBIX U nepuoaudeckux nzaanuii, JOP, caliTos.



2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJILHOM

YUYEBHOU JUCIHHAITINHBI
2.1. O0bem 001e00pa3oBaTebHON Y4€0OHOM JUCUUIJIMHBI U BUbI Y4eOHO
padoThbI
o O0bem
Buj yueOHoi1 padoThI 4ACOB
MaxkcumanbHas yueOHas Harpy3ka (Bcero) 114
OO6s3aTenbHas ayquTOpHAst yueOHast Harpy3ka (BCero) 78
B TOM YHUCJIE:
Jlexnust 68
[IpakTHyeckoe 3aHsATHE 10
CamocTositenpHast pabota o0ydaronierocs (BCero) 36
B TOM YHCJIE:
CamocrositenbHas paboTa 36

Wrorosas arrecranus B hopme nudhepeHInpoBaHHOTO 3a4eTa




2.2. TemaTu4yecKkuil IJIaH U cOAepKaHNe 00meo0pa3oBaTebHON yueOHoi qucuunanabl OY .01 Xumus

Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U MPaKTHYeCKHe padoThl,

HaumeHnoBanue YpoBeHb
pasIe/IonB 1 Tem CaMOCTOSITe/IbHASL padoTa o0yuarwmuxcs, GopMbl OpraHU3aNuM JesiTeJILHOCTH Koua-Bo yacosn 0CBOCHHSE
o0yuyarmuxcsi
1 2 3 4
Pa3nesn Beenenne. 2
IIpenmer xumuu
Tema 1.1 Benenue Coneprkanue ydeOHOTo MaTepuara: 2
Brenenue. [lpenmer xumuu. Hayunble MeTO/1bI TO3HAHUS BEIIECTB M XUMHUECKHUX
aBieHui. Ponb skciepuMenTa U Teopuu B XUMUU. MoienupoBaHie XUMHYECKUX
nporeccoB. 3HaYeHUE XUMUH 1pu ocBoeHnu npodeccuit CI1O u cnenmanpHOCTEN
CIIO texaunueckoro npoduis npopecCHOHATHHOr0 00pa30BaHus
Paznen 64
HEOPI'AHUYECKAS
XUMUSA
Tema 2.1 OcHOBHBIE Cogepxanue yueOHOro MaTepHuana: 8
IIOHATUSA U 3aKOHBI OcHoBHble 3ak0HBI xuMHuK.BemectBo. Atom. Mosnekyna. XuMudeckuit
XUMHH anemeHT.Amnorponus. [IpocTeie u cnoxHble BemecTBa. KauecTBeHHBIN U
KOJIMYECTBEHHBIN COCTABBEIIECTB. XUMUYECKHE 3HAKU U (DOPMYJIBL.
OTHOCUTENBHBIE aTOMHAs1 U MOJIEKYJIApHasMacchl. KoaudecTBo BemecTBa.3aKk0H
ABorazpo u cienctBus u3 HeroCTeXuoMeTpus. 3aKOH COXpaHEHUsI MAaCChl BEIIECTB.
3aKOH NOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYpbI. 3aKOH ABOrajapo
U CIIEJICTBUS U3 Hero. PelieHune 3a1a4y Ha HaX0KJEHHE OTHOCUTEIBHON
MOJIEKYJIIPHON MaccChl, ONPEAEIEHUE MACCOBON JOJIM XMMUYECKUX HJIEMEHTOB B
CJI0KHOM BenlecTBe PacueTHble 3ajaul Ha HaX0XKJIEHUE OTHOCUTEIbHOU
MOJIEKYJIIPHON MaccChl, ONPEAEIEHUE MaCCOBOM JOJIM XUMUYECKUX 3JIEMEHTOB B
CJI0KHOM BenlecTse. JleMoHcTpaunnMoaenu aToMOB XUMHUYECKUX
AIIeMeHTOB.Moe MOJIEKYJI MTPOCTHIX U CIIOKHBIX BEHIECTB (LIAPOCTEPKHEBBIC U
Crroapra—bpurne6a). Kosutekius mpocThIX U CIOXKHBIX BemecTB.HekoToprie
BellecTBa Koau4ecTBOM 1 Moib.Mojieh MOJISIPHOTO 00bheMa ra3oB. AJITIOTPOTIHS
dbocdopa, KUCIOpOIa, OJIOBA.
2

CamocrosiTenpHas pabota o0ydaromuxcs: BeimorHeHne JoManHero 3aaaHus, TOUCK
uH(GOpPMAIIUKU I IOJTOTOBKY COOOIIIEHUH U TOKJIAI0B, 10 TeMaM: «AJIJIOTPOITHBIE
MoauduKaIuu yriepoaa (aamas, rpadur), Kuciaoposa (KUCIopo, 030H)»,
«[ToHsiTHE 0 XUMHUECKOH TexHoNIoTunY, «[loHsTHE 0 OMOTEXHONIOTHH U




HaumenoBanue
pa3aesioB U TeM

Copepxxanue yuyeOHOro MmaTepuaJa, 1a00paTopHble M NPpaKTHYecKHe padoThI,
caMocTosiTeJIbHAsI padoTa o0yyawimxcs, GopMbl OPraHu3alMu J1eATeJTbHOCTH
o0yuyarwumuxcsi

KoJs-Bo uacoB

YpoBeHb
OCBOEHUS

1

2

4

HaHOTeXHOJOorum». Pa30op Kiaccupukauy BenecTs, COCTaBICHUE yPaBHEHUN
peaKLMii, perieHue 3a1a4

Tema 2.2
[lepuoauueckuii 3aKoH
Y TIepUOInYEeCcKast
CHCTEMA XMMHYECKHX
anemenTtoB J[.1.
MeHeneeBa U CTpoeHUe
aroMma

Copneprxanue yueOHOTO MaTepuana:

[lepnonnueckuii 3akoH u [lepuoanueckas cuctema XuMu4eckux 3iemMenToB /.M.
MenneneeBa. Otkpeitue J. . Menaeneessim [lepuoanueckoro 3akona.
[Tepuonnueckwuii 3akon B popmynuposke /. 1. MenaeneeBa.llepuoauieckas
Ta0JIMIIa XUMHYECKUX 3JIEMEHTOB — TpadudecKkoe 0TOOpaKEHUE TIEPUOTUICCKOTO
3akoHa. CTpyKTypa nepuoarnuecKoi TaOauIlbl: IepUoabl (Majbie U Oobine),
rpyninsl (riaaBHas v nooboyHast).Ctpoenue aroma u Ilepunoanueckuii 3axon JI.1.
MenneneeBa. AToM -coHasi 4actuia Sapo (MpoTOHbI U HEUTPOHBI) U
aNIeKTpoHHast 060si0uka. M3orombl. CTpoeHHe IEKTPOHHBIX 000JI04eK aTOMOB
3JIEMEHTOB MaJIbIX NeproA0B. OCOOEHHOCTH CTPOEHUS SNIEKTPOHHBIX 000JI04eK
aTOMOB JJIEMEHTOB OOJIBIINX MEPUOJIOB (TIEPEXOAHBIX 37eMeHTOB). [ToHsTHE 00
opouTansx. s-, p- u d-opouranu. DNEKTPOHHbIE KOHPUTYpALIUU aTOMOB
XUMHYECKHX 3JieMeHToB. CoBpeMeHHast hopmynuposka [lepuonudeckoro 3akoHa.
3unauenue [lepuonnyeckoro 3akoHa u [leproauueckoi CUCTEMbI XUMUYECKUX
anemeHToB J[. 1. MenzaeneeBa s pa3BUTHS HAyKW U IOHUMaHUS XUMUYECKON
KapTuHbI Mupa. JlemonctpanunPaznuyansie hopmel [leprnoaudeckoii cuCTeMbl
xumuaeckux diaeMenToB J[. . Menaeneesa./[uramuyaeckue TaOIUIbI 1T
MozaenupoBanus [lepuoanueckoil cucTeMbl. DJIEKTpU3aLUs TET U UX
B3aumMoeiicTaue.JlaboparopHslii onbIT MoeapoBaHUe -IOCTPOSHUS
[Tepuoanueckoit TaOIUIBI XMMUYECKUX DJIEMEHTOB

CamocTtosTenbpHas pabota o0yyaronuxcs: BrilonHeHne JoMalIHero 3a/1aHus Ha
COCTaBJICHHE JIEKTPOHHBIX (hopmyn asieMeHToB;PaboTa ¢ yueOHUKOM,
JOTIOTHUTETIFHOU JTUTEePaTypOl, MHTEPHET- UCTOUHUKAMH TSI TOATOTOBKH
JTOKJTAJIOB, COOOIICHUI W WHIUBHUIYAILHOTO MPOEKTA. TEeMBI JOKJIAIOB U
cooOmeHuit: «PaTnoakTHBHOCTHY, «PEHTI€HOBCKOE M3IYUCHHE U €r0
MCIIOJIb30BaHUE B TEXHUKE U MEIUIIUHEY», «MOJAeTNpPOBaHHE KaK METO/I
MIPOTHO3UPOBAHUS CUTYAIMH HAa TPOU3BOJCTBEY. HAMBUAYyaTbHBIN TPOEKT:
«Hcronp30BaHue paJIMOAKTUBHBIX U30TOITOB B TEXHUYCCKUX MEJIAX» (JOKIA U
MpE3CHTAIINS)

Tema 2.3 CrpoeHune

Coneprkanne y4eOHOro MaTepuarna;




HaumenoBanue
pa3aesioB U TeM

Copepxxanue yuyeOHOro MmaTepuaJa, 1a00paTopHble M NPpaKTHYecKHe padoThI,
caMocTosiTeJIbHAsI padoTa o0yyawimxcs, GopMbl OPraHu3alMu J1eATeJTbHOCTH
o0yuyarwumuxcsi

KoJs-Bo uacoB

YpoBeHb
OCBOEHUS

1

2

4

BCIICCTBA

Buasl xumuueckoit cBsa3u. Monnas xumuueckas cBsi3b. Katnonsl, ux oOpazoBaHue
U3 aTOMOB B pe3yJbTaTe Mpoliecca OKUCIeHUs. AHMOHBI, UX 00pa30BaHUE U3
aTOMOB B pe3yJIbTaTe Mpoliecca BOCCTaHOBIECHU. FIOHHAsI CBSI3b KaK CBSI3b MEXY
KaTHOHAMH U aHHOHAMHU 34 CUET JIEKTPOCTATUYECKOIO MPUTSKEHUS.
Knaccugukaius HOHOB: IO COCTaBy, 3HAKY 3apsi/ia, HATMYUIO THAPATHON 0OO0IOUKH.
Honnble kpucTaimmyeckue pemerku. CBolcTBa BEIIECTB C HOHHBIM TUIIOM
KpUCTaUIM4ecKou pemieTku. KoBaleHTHass XuMHu4yeckas CBsA3b. MeXaHU3M
00pa3oBaHMs KOBAJICHTHOM CBSA3HM (OOMEHHBIN M IOHOPHO-aKIICTITOPHBIN).
DneKTpooTpuLaTeIbHOCTh. KoBasieHTHBIE NOJISIpHAs U HENOJIIpHAs! CBSI3U.
KpatHOoCTh KOBaJIEHTHOH CBsI3U. MOJIEKYISIpHBIE U ATOMHBIE KPUCTAITINYECKHE
pemierku. CBOMCTBA BEUIECTB C MOJIEKYJISIPHBIMU M @aTOMHBIMU KPUCTAIIMYECKUMU
pemierkaMu. MeTtaminueckas CBsA3b. MeTalmnyeckas KpUCTAIINYECKask PEIIeTKa U
MeTaJlJIMYecKasi XuMudeckas cBsizb. @U3ndeckue cBONCTBA METAJIIOB. ArperaTHble
COCTOSTHUS BEIIECTB U BOJAOPOAHAs CBs3b. TBepaoe, *KHUIKOe U ra3000pa3zHoe
coctosiHus BellecTB. Ilepexon BelecTBa U3 OAHOIO arperaTHOro COCTOSIHUS B
npyroe. Bonopoanas cBs3b. JlemoncTpaunnMogenb KpUCTaNIMYECKON PEeIIeTKH
xyopuja HaTpus.O0pasiibl MUHEPAJIOB C HOHHOM KpUCTANTINYECKOW PEeIIeTKOM:
KaJblIUTA, ranuTa.MoJ1e/In KpUCTAIIIMYECKUX PEIIETOK «CyXOro JbJay (Wiu oaa),
anmasa, rpadurta (unu kBapua).[Ipubops! Ha kuaKkuX Kpuctamiax.O0opa3ib
Pa3IMYHBIX AUCIIEPCHBIX CUCTEM: IMYJIbCUH, CYCIIEH3UH, a3p030JI€ii, resiell ¥ 30J1eH.
Koarymsiuus. Cunepesuc. Dddext Tunnans.Jlaboparopusie onbiThll [purorosienue
CyCHeH3uM KapOoHaTta Kanblius B Bojie. Ilonyuenne sMmyabcuu MOTOPHOTO MacJa.
O3HaKOMJIEHHE CO CBOWCTBAMHU AMCIIEPCHBIX CUCTEM

CamocrositenbHas pabota oOydaronuxcs: BelmoHeHHe 1oMalIHero 3ailanust Ha
COCTaBIIEHUE CXeM 00pa30BaHMsI CBsI3€H U OIPE/IeTICHHE UX XapaKTepa C
HCIIOJTb30BaHUEM TAOJIHIIBI JIEKTPOOTPHIIATEIHHOCTH. BRIITOTHEHNE JOKIIAI0B U
coobmenuit Ha Temy: «KonneHcanus», «TexydecTsy», «Bo3ronkay,
«Kpucrammzanusy, «Cyomumanus u necyonumans». BeimomHenne
WHIWBUIYAIIbHBIX TPOEKTOB: «AHOMaNHH (PHU3UIECKIX CBOMCTB BOJBDY, « Kumakue
KPUCTALIBI», K MHHEpATBI M TOPHBIC TTOPOJIBI KaK MIPUPOIHBIE CMECH», « IMYIbCHU
U CYCIIEH3UN», «3011 (B TOM YHCIIE a3p030J1) U renny, «Koarynsmust u CHHEpE3nc)»
(oI M Ipe3eHTAIs)




HaumenoBanue
pa3aesioB U TeM

Copepxxanue yuyeOHOro MmaTepuaJa, 1a00paTopHble M NPpaKTHYecKHe padoThI,
caMocTosiTeJIbHAsI padoTa o0yyawimxcs, GopMbl OPraHu3alMu J1eATeJTbHOCTH
o0yuyarwumuxcsi

KoJs-Bo uacoB

YpoBeHb
OCBOEHUS

1

2

4

Tewma 2.4 Bopa.
PacTtBopBI.
DNeKTpoNIUTHYECKAast
JUccoLranus

Copneprxanue yueOHOTO MaTepuana:

Bopa. Pemenue 3aa4 Ha pacyeT KOHIIEHTPALMK BelecTB Boaa kak pacTBOPUTEb.
PactBopuMocTs BemecTs. HachleHHbIE, HEHACHILIICHHBIE, IIEPECHIILICHHbIE
pPacTBOpPbI. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, )KHIKOCTEN U TBEPIbIX BEIIECTB OT
pa3nu4HbIX (pakTopoB.MaccoBasi 107151 paCTBOPEHHOTO
BEILECTBA.DIJIEKTPOIUTHYECKAS JUCCOLMAUADIIEKTPOIUTHI U HEATEKTPOUTHI.
DneKTpoIuTHYECKasgucconranusi. MexaHu3Mbl 3JE€KTPOIUTUYECKOM TUCCOoLMaLnn
JUIs1 BEUIECTB C PA3JIMYHBIMU TUIIAMU XUMUYECKOU CBA3U. | HIpaTUpOBaHHbBIE U HE
TUpaTUPOBaHHBIE HOHBI. CTENEHb JIEKTPONIUTHYECKON quccounanuu. CUIIbHbIE U
cinalbie AMEeKTPoUThl. OCHOBHBIC TIOJIOKEHUS TEOPUH SJEKTPOIUTUYECKOM
aucconuanuu. KucimoTsl, OCHOBaHUS U COJIM KAK AJIEKTPOIUTHL. Peakium HOHHOTO
oOMeHa. Pemenue 3aau Ha N30BITOK-HEHOCTaTOKPeakIinmm HOHHOTO 0OMEHa.
Crnyyau, B KOTOPBIX OHHU NPOXOJAT 0 KOHIA.Perienne 3a1au Ha BBIYUCIIEHNE
Macchl BEIIECTBA, OJIHO M3 KOTOPBIX B3ATO B M30bITKE. Kiaccudukanus XuMuyeckux
coenuHeHui. Oxcunbl OKCUABI, UX KIaCCU(PUKALMS 0 PA3IUYHBIM IPU3HAKAM.
CaoiicTBa OKCUIOB. [ 'eHeTHUEeCKast CBSI3b MEXK]y KJIacCaMU HEOPTraHUYECKUX
coenuaeHuit. JlemoncrpanuuPacTtBopuMocTs BemiecTB B Bojie. CoOupanue ra3on
METOJIOM BBITECHEHHUs BOJBL.PacTBOpEHME B BOIE CEPHOM KUCIIOTBI U COJIEH
ammoHust. O0pa3ibl KpUCTAIUIOrHIpaToB.M3roToBieHe runcoBoi
noBsA3KU.McribITaHuEe PACTBOPOB AJIEKTPOIUTOB U HEAIEKTPOIUTOB HA MPEIMET
JUCCOLMAMU.3aBUCUMOCTb CTEIIEHH 3JIEKTPOJIUTHUECKON AUCCOHAIMH YKCYCHON
KHCJIOTHI OT paz0aBiieHus pacTBopa./[BHKeHHE OKpAIIEHHBIX HOHOB B
ANEKTPUYECKOM noJie. I IpurorosieHune )KeCTKOM BOJbI U YCTPAaHEHUE €€
#ecTKOCTH.MoHnThI. O0pa31ibl MUHEPAJIbHBIX BOJ PA3JIMYHOTO Ha3HAYECHUs

14

ITpaktuyeckas pabora 1 IlpuroroBieHue pacTBopa 3aJaHHON KOHIEHTPAIUU

CamocrosrenbHas padora ooydaronuxcs: [lonrotroBka ordyera no 1aboparopHoi
pabote.CocTaBlieHHE YpaBHEHUN PEaKIMM, PEIICHHE 3a7a4 Ha HaX0XKICHHUE
MaccOBOH J0JIM BELIECTBA B paCTBOPE, Ha MEPEBOJ KOHLEHTPALIUI, paCCMOTPEHUE
IPUMEPOB MHOTOCTYIIEHYATON AMCcOlUaIi. BeiloiHeHne T0KIa10B U COOOIIEeHN
Ha TeMy: «lIpencraBneHue o COBpeMEHHOM TEOpUN KUCIOT U OCHOBaHUI»,
«Kpucramnoruapareiy, «IIpaBuna pazbaBneHus cepHON KUCIOTHI,




HaumenoBanue
pa3aesioB U TeM

Copepxxanue yuyeOHOro MmaTepuaJa, 1a00paTopHble M NPpaKTHYecKHe padoThI,
caMocTosiTeJIbHAsI padoTa o0yyawimxcs, GopMbl OPraHu3alMu J1eATeJTbHOCTH
o0yuyarwumuxcsi

KoJs-Bo uacoB

YpoBeHb
OCBOEHUS

1

2

4

«HMcnonp30BaHue CEPHON KUCIIOTHI B IIPOMBIIUIEHHOCTHY, «EIKHE 11e104m, ux
HCII0JIb30BaHUE B IIPOMBILUIEHHOCTHY. BBINONHEHNE NHANBUYAIBHBIX IIPOEKTOB
Ha TeMy: «[ alenas v HerameHas U3BeCTh, €€ IPUMEHEHUE B CTPOUTEIILCTBEY,
«['unc n anebactp, runcoanue», «IIpumeHeHne Bobl B TEXHUUECKHUX LIEIAX),
«OKecTKocTh BOJBI M CIIOCOOBI €€ yCTpaHeHHs», « MUHEpaIbHbIE BOBI»,
«QJIEKTPOJIINTUYECKOE NOJIydYECHUE AIIOMUHUS, «IIpakTndyeckoe npuMeHeHne
aneKTponn3ay, «l anpBanomnacTukay, «l anpBanocrerusy», «PapunupoBanue
LIBETHBIX METAJUIOBY.

Tema 2.5
Knaccudukanms
HEOPTaHHYECKUX
COETMHEHUN U UX
CBOICTBa

Coneprxkanue yaeOHOro MaTepuarna:

KucnotsiKucnorsl n ux cBoiictBa. XMMHUYECKUE CBOMCTBA KUCIIOT B CBETE TEOPUU
AIIEKTPOIUTUIECKOH muccormanni. OcoOOEHHOCTH B3aUMOICHCTBHS
KOHILIEHTPUPOBAaHHOMN CEpHOM M a30THOM KHCIIOT ¢ MeTajlaMu. OCHOBHBIE CITOCOObI
nostyueHust kucaorelOcHoBaHUs: OCHOBaHMSI U UX CBOMCTBA. XMUMHUYECKUE CBOMCTBA
OCHOBaHUH B CBETE TEOPUHU IEKTPOIIUTUIECKON Aucconuanuu. Pasnoxenne
HEPaCTBOPHUMBIX B BOJIE OCHOBaHHUI. OCHOBHBIE CIIOCOOBI OTYUYECHUS
ocHoBaHui.ConmnComnu u ux cporicrsa. Cosu CpeJHUE, KUCIIbIE U OCHOBHBIE.
XUMHUYECKUE CBOMCTBA COJIEN B CBETE TEOPHUH AIEKTPOITUTUYECKON THCCOLIMAIIAH.
Crioco6s! nosyuenus coneit. ['uaponus coneil.lemoncrpauuu B3anmoneiictsue
A30THOW M KOHIIEHTPUPOBAHHOM CEpHOM KUCIIOT ¢ MeTayuiaMu. ['openune dpocdopa u
pacTBopeHHe MpoayKkTa ropeHus B Boje.Ilonydyenue u cBoiictBa amdpoTepHOro
ruapokcuaa.HeoOpatumslil rupoian3 kapouaa kanbuus.O0paTuMblil rTuaponn3
coJjeii paznuyHoro tuna.Jlabopatopusie onbIThIMICIBITAHNE PACTBOPOB KUCIOT
MHIUKaTopamu.B3aumoneicTBue MeTauioB ¢ KHciIoTamu.B3aumoneicTBue KUCiIoT
C OKCHJaMU MeTajlioB.B3anMoneincTBre KUCIOT ¢ OCHOBaHUAMU. B3aumonencraue
KHCJIOT C coisiMu. VcribITaHEe pacTBOPOB LIEIIOYEH HHIUKATOPAMHU.
B3anmopencTeue menoyen ¢ coiasaMu.PasnokeHne HepaCTBOPUMBIX OCHOBAHUM.
B3aunmoneiictBue comneli ¢ Metayuiamu.BzanmoieiicTBrue conei Ipyr ¢ IpyroMm.
I'uaponus coiel pa3IuyHoOro THIIA.
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HpaKTI/ILIeCKaSI pa60Ta 2 Pemenne SKCIICPUMCHTAJILHBIX 3aJ1a4

CaMocTosTenpHas pa60Ta 06yqa}01111/1xc;[: BzaumocBs3b MCKAY MMPOCTBIMU U
CJIOKHBIMH BEIICCTBAMH U UX COCANHCHUAMMU. I'emeTnueckas CBA3b MCKIY




Copepxxanue yuyeOHOro MmaTepuaJa, 1a00paTopHble M NPpaKTHYecKHe padoThI,

HaumenoBanue YpoBeHb
caMocTosiTeJIbHAsI padoTa o0yyawimxcs, GopMbl OPraHu3alMu J1eATeJTbHOCTH Koua-Bo yacosn
pa3aesioB U TeM OCBOEHUS
o0yuyarwumuxcsi
1 2 3 4
OCHOBHBIMH KJIaCCaMHU HEOPraHUYECKUX coeMHeHUCOCTaBIeHUE YpaBHEHUN
peaxkuil K 1ernoykaM npeBpalleHuid, peuieHne 3a1a4y
2
O0600marmuii ypok
Tema 2.6 Xumuueckue | ComepikaHue yaeOHOTO MaTepuana: 6

peaKuu

Knaccudukanus xumuueckux peakuuid. Xumuueckoe paBHoBecueKnaccudukarus
XUMHYECKHX peakuuil. Peakiium coemHeHNs, pa3ioKeHMs, 3aMeIIeHus, oOOMeHa.
Karanutuueckue peakiuu. O6patumMelie U HeoOpaTuMble peakuu.l oMoreHHsle u
FETEPOreHHbIE PEAKIIUN. DK30TEPMUUYECKUE U SHIOTEPMHUUECKUE

peakiuu. TermnoBoii a3 hekT XuMHUecKux peakuuid. TepMoxuMuyeckue
ypaBHEHUA.CKOPOCTh XUMUUECKUX peakiuil. [IoHsATHE 0 CKOPOCTH XUMUYECKUX
peakiuii. 3aBUCUMOCTb CKOPOCTH XUMUYECKUX PEAKIUI OT pa3nyHbIX (PAKTOPOB:
IPUPO/IbI PEArHpYIOIIMXBEIIECTB, UX KOHLUEHTPALUU, TEMIIEPATYPhl, IOBEPXHOCTHU
CONPUKOCHOBEHHMSI U MCIIOJIB30BaHUs KaTanu3aTopoB.O0paTUMOCTh XUMUYECKIX
peaknmii. O6paTuMblie U HEOOpATUMBIE PeaKMi. XUMHUYECKOE PAaBHOBECHE U
crocoObl ero cMmenieHus. OKUCINTeNbHO-BOCCTAHOBUTEIbHBIC PEAKITHH.
Onektpoan3. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE peakiK. CTereHb OKUCIIEHUS.
OxucnuTens U BOCCTaHOBJIEHNE. BoccTaHOBUTEND U OKHUCIIEHHE. MeTon
AIIEKTPOHHOI0 OaslaHca /ISl COCTaBJICHUs YPaBHEHUN OKUCIUTEIbHO-
BOCCTaHOBUTENIBHBIX peakiuii.JleMoHcTpanuu [Ipumepsl HeOOpaTUMBIX peaklui,
UAYIIMX ¢ 00pa30BaHUEM OCAJIKa, Ta3a UM BOJIbl. 3aBUCUMOCTb CKOPOCTH peaKLuu
OT IIPUPOABI PEArNpyIOIINX BellecTB. B3aumMoielicTBuEe pacTBOPOB CEPHOM KUCIIOTHI
C pacTBOpaMu THOCYJIb(aTa HATpUs pa3-IMYHON KOHLEHTPALUU U
TeMIEepaTypbl.MoeNb KUISIIETo ClI051.3aBUCUMOCTh CKOPOCTH XMMHYECKON
peakuuu OT MPUCYTCTBUS KaTalu3aTopa Ha IpUMEPEPasioKeHNs EPOKCHIa
BOJIOPOJia C TOMOUIBIO AMOKCH/Ia MapraHiia 1 karaiassl. Monenb
3neKTpoarn3epa.Moaennb 3JIEKTPOIM3HON BaHHBI JJI MOJy4eHUs allFOMUHMSA. Moaenb
KOJIOHHBI CHHTe3a aMMuaka.JlabopaTopHsie onbIThIPeakiins 3amMeneHust Meau
JKEJIe30M B pacTBOpe MeIHOTro Kyrnopoca.Peakiuu, uayime ¢ o6pazoBaHueM
0CaJIKa, Ta3a UM BOJbL.3aBUCUMOCTb CKOPOCTH B3aUMOJENUCTBUS COJITHON KUCIIOTBI
C METaJUIaMH OT UX IPUPOJIbl. 3aBUCUMOCTh CKOPOCTH B3aUMOJICHCTBUS IIMHKA C
COJITHOM KHMCJIOTOH OT €€ KOHIIEHTpaluH. 3aBUCUMOCTb CKOPOCTH B3aUMOJIEHCTBUS
okcuaa Meau (II) ¢ cepHoil KUCIOTON OT TeMIEpaTypHl.




HaumenoBanue
pa3aesioB U TeM

Copepxxanue yuyeOHOro MmaTepuaJa, 1a00paTopHble M NPpaKTHYecKHe padoThI,
caMocTosiTeJIbHAsI padoTa o0yyawimxcs, GopMbl OPraHu3alMu J1eATeJTbHOCTH
o0yuyarwumuxcsi

KoJs-Bo uacoB

YpoBeHb
OCBOEHUS

1

2

4

CamocrositenbHas padora ooydaromuxcsi: Cocrabnenue ypapHeHuii OBP meTonom
AIIEKTPOHHOTO OaaHca, BHIIOIHEHUE JIOKJIAZI0OB U COOOIIEHUI Ha TEMY:
«IIpumenenune OBPy, « XuMuueckne HCTOYHUKH TOKa» Perenue 3amay, pazoop
KIIaCCU(UKAIMU XUMUYECKUX PEaKIuil. BhIMOTHEHHE JJOKIIAI0B U COOOIICHU Ha
TeMbl: «KaTanu3 Kak MpOMBIIUIEHHBIA MPOLECCY, «] OMOTreHHbIE U TE€TEPOTCHHbIE
Karajau3aTopsb», «IIpoMoTopsl», «KaTanurtnueckue sap», « THTHOUTOPBI»

Tema 2.7 Metamisl u
HEMETAJLIbI

Copneprxanue yueOHOTo MaTepuana:

Mertamibl. Metamisl. OCOOEHHOCTH CTPOEHUS AaTOMOB M KpUCTAIUIOB. Du3nveckue
cBoiicTBa MeTaiioB. Kiaccugukaius MeTanioB 0 pa3InyHbIM IIPU3HAKAM.
XUMHYECKUE CBOWCTBAMETAIIIOB. DJIEKTPOXUMUYECKUI psAJl HAPSKEHUM
meTtauioB. Metamiorepmust.O61mue crnoco6s! nonyyeHust MetayuioB. IlonsaTue o
MeTainypruu. [TupoMeTamyprus, rHApOMETAIUTYPrusl U 3JIEKTPOMETATypIHsl.
CnnaBel uepHble U nBeTHbIe. HeMeTambl. CBONMCTBA U UX 3aBUCUMOCTD OT
MIOJIOKEHHS HEMETAIJIOB B niepuonieckoii cucteme Hemeramnsl. OcobeHHOCTH
cTpoeHus aToMoB. HeMeTaibl — pocThie BELECTBA. 3aBUCUMOCTD CBOMCTB
TaJIOTEHOB OT UX IOJIOKEHUSI B IepUoIndecKkoi cucteme. OKUCIUTENbHbIEN
BOCCTAaHOBUTEJIbHBIE CBOMCTBA HEMETAIIJIOB B 3aBUCUMOCTHU OT UX ITOJIOKEHHUSI B
pany snekTpooTpuuarenbHocT. JlemoncTpannuKomiekuns
MeTauioB.B3aumoseiicTBue MeTajIoB ¢ HeMeTaJulaMu (Kelle3a, IIMHKA U alTFOMUHHUS
C Cepoif,aIlOMUHUS C HOZOM, CYpbMBI € XJIOPOM, TOpEHHE Kene3a B xjope).['openue
MeTauioB. AmomMuHoTepMus. Komnekius HemetamioB. ['opeHne HemeTaioB (cepsl,
docdopa, yris). BertecHeHne MeHee akKTHBHBIX TAJIOTEHOB M3 PACTBOPOB UX COJIEH
0oJiee aKTUBHBIMH rajioreHaMu. Moieb TPOMBIIIUIEHHON YCTaHOBKHU IS
MIPOU3BOJICTBA CEPHOU KUCIOTHI. MOEIb Meun sl 00KUTa U3BECTHSKA.
Konnexknun npoayKIuii CHIMKaTHOW MPOMBIIIIEHHOCTH (cTekna, ¢hapdopa, dasHca,
LEMEHTA Pa3INYHbIX MapoK U Jp.).JJabopaTopHble onbIThI3aKanka U OTIYCK
ctanu.O3HaKOMIJIEHHE CO CTPYKTypaMH ceporo u 6enoro yyryHa.PacrnosnaBanue
pYJ JKenesa.
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I[Tpaktuueckas pabora 3 [Toydenue, cobrpaHue U pacrio3HaBaHHE ra3oB

CamocTosrenbHas pabora o0yuatonuxcs: [logroroska ordera no sabopatopHoit




HaumenoBanue
pa3aesioB U TeM

Copepxxanue yuyeOHOro MmaTepuaJa, 1a00paTopHble M NPpaKTHYecKHe padoThI,
caMocTosiTeJIbHAsI padoTa o0yyawimxcs, GopMbl OPraHu3alMu J1eATeJTbHOCTH
o0yuyarwumuxcsi

KoJs-Bo uacoB

YpoBeHb
OCBOEHUS

1

2

4

pabore.CocraBiieHUE YpaBHEHUN U pellleHre 3a1auBpinonHenue 10KIa10B U
coobuieHnii Ha Tembl: «[lomyueHrne MeTamuioB u cruiaBoBy, «[lupomerammyprusy,
«I'mapomeramnyprus», « JAEKTPOMETAILTYPIUs», «4epHble U [IBETHBIE CILIABbI»,
«AJIOMHHOTEPMHUSY. BBITTOTHEHHE MHINBUAYATBHBIX IPOCKTOB HA TEMBI:
«[Ipou3BOACTBO UyT'YHA U CTAIHNY, «3aKalIKa ¥ OTHYCK cTanm», «CTpyKTypamu
ceporo u 0es10ro uyryHay, «Kesae3Hble pyabpl U HX IPUMEHEHUE, « XUMHUYECKas 1
AIIEKTPOXUMUYECKAST KOPPO3HS», «3aBUCUMOCTh CKOPOCTH KOPPO3HH OT YCIOBUI
OKpyKaromien cpeab», «Croco0bl 3alUThl METAJUIOB OT KOPPO3UUY (IIOKIIAI U
npeseHTanus) CocTaBieHre ypaBHEHUH U pelleHre 3a1auBinoiHeHne 10KIa10B U
cooOuienuii Ha Temy: «I[lomyueHre HemeTaoB GPaKIMOHHON TIEPETOHKON
KHUJIKOTO BO3yxay, «llomydeHne HeMeTalIoB AIIEKTPOIM30M PACTBOPOB WIIH
pacIIaBoOB JIEKTPOIUTOBY, «CUIMKATHAS TPOMBIIIJICHHOCTH

Pa3zpen
OPTAHHNYECKAS
XUMUs

48

Tema 3.1 OcHOBHEIE
MTOHATHUS OPraHUYECKON
XUMUU U TEOPUS
CTPOECHUS OPraHUYECKUX
COeTMHEHUI

Copneprxanue yueOHOTo MaTepuana:

[Tpenmet oprannyeckoit xuMuu. Teoprs CTPOEHHUS] OPraHUYECKUX COEAUHEHUHN A.
M. bytneposa.llpeamer opranndeckoii XuMuu. IIpupoaHbIe, HICKYCCTBEHHBIE U
CUHTETHUYECKHE OpraHnyecKue BemecTsa. CpaBHEHUE OPraHUYECKUX BELIECTB C
HeOpraHnyecKuMu.BaneHTHOCTb. XMMHUYECKOE CTPOCHUE KaK MOPSALOK COCIUHEHUS
aTOMOB B MOJIEKYJIbI I10 BAJICHTHOCTHU. Teopusl CTpOCHMS OPraHU4EeCKUX COCIMHEHNN
A. M. bytnepoBa. OCHOBHBIE ITOJIOKEHHSI TEOPUN XUMHUYECKOTO CTPOEHUS.
N3omepust u nzomepbl. XumMuueckrue GopMyJibl U MOJIETU MOJIEKYJ B OpraHUYECKON
xumun. Knaccudukanus opranndeckux BemiecTs. Knaccugukaius BemecTs mo
CTPOEHHIO YIJIEPOJIHOTO CKeJleTa M HATMYMIO (PYHKIIMOHANBHBIX rpynin. ['omonoru u
romonorusi. Hauana nomenknarypsl [IUPAC. Knaccuduxanus peakuuii B
opraHuuyeckoi xuMuu. Peakiuu npucoennHeHus (rHApUpOBaHNUs,
raJloreHUPOBAHUS, THAPOTaAJIOTEHUPOBAHUS, THAPATAlluK). Peakiinuy oTHienieH s
(erunpupoBaHus, 1€TUAPOTaAIOreHUPOBaHMS, JeTuapaTanun). Peakiuu
3amenieHus. Peakuuu uzomepusanuu./lemonctpannuMoaenu MoJIeKya FOMOJIOIOB
Y U30MEPOB OpraHNYecKuX coequHeHnil. KauectBeHHOEe 0OHapyxeHue yrieposa,
BOJIOPOJA U XJIOpa B MOJIEKYJIaX OPraHUYECKUX COCIUHEHUMN.
JemoHcTpanmuMopaenn MOJIEKyJI TOMOJIOTOB U H30MEPOB OPTaHUYECKUX
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coeaunenuii. KauectBennoe oOHapykeHHe yriiepoa, BOJOPOIa U XJIopa B
MOJIEKYJIaX OpraHUYeCKuX coeMHeHui. JlabopaTopHslii onbITH3roroBienne
MOJI€JI€M MOJIEKYJI OPraHUYECKUX BELECTB.

CamocrosrenbHas padora ooyqaronuxcs: CocTaBieHne CTPYKTYPHBIX (GOpMYIT
U30MEPOB U TOMOJIOTOB BhINoIHEHNE AOKIaI0B U COOOLIEHUH Ha TEMBI:
«Knaccudukanus peakuuii B oprannueckoi xumumny, «llonstue o cydcrpare u
pearenTey, «Peakuu OKMCIEHUS U BOCCTAHOBJIEHUS! OPTaHUYECKUX BEILECTBY,
«CpaBHeHHe KiIaccu(pUKauy COeTMHEHNN U KiTacCH(PUKAINY peakuil B
HEOPraHMYECKOM ¥ OPraHM4eCKON XUMHUN»

Tema 3.2
VYTIIeBOIOPOIBI U UX
HpI/IpOIIHI)IG HNCTOYHUKHU

Coneprxkanue yaeOHOro MaTepuarna:

ITpenensusle yriesonopoasl. L{nkioankansl AJIKaHbI: TOMOJIOTUYECKUH P,
M30MEpPHUs U HOMEHKIIaTypa aJIkaHOB. XMMUYECKHE CBOMCTBA aJIKaHOB (METaHa,
JTaHa): FTOpeHHe, 3aMelleHHe, Pa3ioKeHue, Aeruapuposanue. [Ipumenenue
AJIKaHOB Ha OCHOBE CBOMCTB.AJIKEHbI DTHIIEH, €T0 MOIy4YeHHE (AETHAPUPOBAHUEM
9TaHa, IenoJMMepHu3alel Moau3TuiIeHa). 'oMonornyeckuii s, usomepus,
HOMEHKJIaTypa aJIKEHOB. XMMUYECKHE CBONCTBA 3TUJIEHA: TOPEHUE, KAUECTBEHHbIE
peakuuu (obecrBeurBaHue OpOMHOMN BOJIBI M pacTBOpA IiepMaHraHata Kaius),
rujipaTanus, nojauMmepusanus. [[pumMeHeHne 3TuiieHa Ha OCHOBE CBOMCTB. AJIKUHBI
AneruneH. XuMHUECKUE CBOMCTBA alleTUIIeHa: TopeHue, o0eclBeYnBaHNEe OPOMHOM
BOJIbI, IPUCOEIMHEHUH XJI0pOBOAOPOIa U ruApaTaius. [[pumeHeHue aleTuineHana
OCHOBE CBOMCTB. MeXK1accoBasi H30MEPHUs € alKaJueHaMU. ApoMaTHYECKHe
yriaeBoopoabl benzon. Xumuueckue cBoicTBa O€H30J1a: TOPEHUE, PEAKIINU
3aMeleHus (raloreHupoBaHue, HUTpoBaHue). [Ipumenenue 6eH301a Ha OCHOBE
CcBOMCTB. [IpupoHbIE HCTOYHUKH YIIIEBOAOPOAOB I IprpoaHbIi M MOMYTHBIN Tas:
cocTaB, MpuMeHeHue B kadecTBe TorumBa. Hedts. CoctaB u nepepabotka HeTH.
[Teperonka nedtu. Hedrenponykrsi[lemoncTpauuul openre Merana, 3TujieHa,
aniernieHa. OTHOIIEHNE METaHa, STUIIEHA, alleTUIIeHa U 0eH30J1a K pacTBOpaM
nepMaHraHara Kanus u OpomHoit Bojie. [lonydeHue sTuneHa peakiueit
JIeTuApaTalliy 3TaHoJja, alleTUIeHa — TUAPOIN30M KapOuaa Kanblus.Paznoxenne
KaydyKa IIp1 HarpeBaHUHU, UCTIBITAHUE MPOIYKTOB Pa3I0KEHUs Ha He-
npenensHocTh. Koutekuus o6pasioB HedhTH 1 HepTenpoaykToB. Kommekius
«KameHHBIH yrojib HIPOAYKIIHS KOKCOXUMHUYECKOTO
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npousBozacTBa».JlaboparopHbie onbITbIO3HAKOMIIEHUE € KOJUIEKIENH 00pa31ioB
HedTH 1 IPOIYKTOB ee nepepadboTku.O3HaKOMIIEHHUE C KOJUICKIMEH KaydyKOB 1
oOpa3lamu U3JeJInii U3 pe3uHbl.

CamocrosrenbHas paboTa oOydaronuxcs: BeirmonmHenne oryera o 1adopaTopHbIM
paboramlloaroroBka gomalHero 3aaHus, COCTaBICHUE CTPYKTYPHBIX (hopmy,
YpaBHEHUH peaKkUi, pEUIEHNE PACUETHBIX 3a/1a4. BeInoiHeHNE JOKIa0B U
coobuieHnit Ha Tembl: «Knaccudukanus 1 Ha3HaYeHUE KaydyKOBy,
«Knaccudukanus u Ha3HaYeHUE pe3un», «Bynkanuzanus kayuykay, «[lonstie 00
JKCTpaKLUUU»BbIIOJIHEHNE MHANBUIYAJIBHBIX IPOEKTOB HAa TeMbI: «OCHOBHbBIE
HaIpaBJICHUS TIPOMBIIIJICHHON MepepadoTKH MPUPOAHOTO ra3ay, «llomyTHbIi
He(TsIHOI ra3, ero nepepadbotkay, «IIporeccsl NpoMbIIIUIEHHON IepepadoTKU
He(TU: KPEKUHT, pUPOPMUHI», «OKTaHOBOE YHCIIO OEH3UHOB U LIETAHOBOE YHCIIO
JU3€IbHOTO TOIUINBa», «KOKCOXMMHUYECKOE TPOU3BOICTBO U €r0 MIPOLYKIIM,
«OK0oJIorTHYeCcCKrEe IPOOJIEMBI, CBA3aHHbBIE C UCIIOJIB30BAHUEM YTJIEBOIOPOJAHOIO
TOIINBAY, «Cr10cOObI CHM)KEHUSI TOKCHYHOCTHU BBIXJIOIHBIX Ta30B» (JIOKIA] U
pe3eHTAINs)

Tema 3.3
Kucnopoaconepxarme
OpraHUYeCcKue
COCJIMHECHHUS

Cogepxanue yueOHOT0O MaTepHana;

Cnuptsl [Tonmyuenue 3Tanona OpokeHUEM TIIFOKO3bI U THApATalueil STUJIeHa.
['unpokcunpHas rpymmna Kak QyHKuuoHanbHas. [ToHsTHE 0 TpeaenbHBIX
OJHOATOMHBIX CIUPTax.XUMHUYECKHUE CBOMCTBA ATAHOJIA: B3AUMOAECHCTBHUE C
HaTpueM, 00pa30BaHKE MPOCTHIX U CIOKHBIX A(PUPOB, OKUCICHUE B allbJCTU].
[IpumeHeHue 3TaHOJIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS JJIs
OpraHu3Ma 4eJIOBEeKa U MpeAynpexaeHue. ] TueprH Kak npeacTaBuTe b
MHOTOAaTOMHBIX cUpTOB. KauecTBeHHAas peakiis HAMHOTOATOMHBIE CITUPTHI.
[Tpumenenue rnuneprHa. PU3NYeCKue U XUMUIECKIE CBOMCTBA ¢eHona. B3anmHoe
BIIMSIHME aTOMOB B MOJIEKYJie (DeHOIa: B3aMMOJICUCTBHUE C TUAPOKCUIOM HATPHUS U
azoTHoM kucnotoil. [I[pumenenue heHona Ha ocHOBE cBONCTB. Anbaeruasillonstue
00 ampaernmax. AnpaeruaHas rpynmna Kak GyHKnuoHaabHas. DopManbaerua U ero
CBOMCTBA: OKHCIIEHHE B COOTBETCTBYIOILYIO KHCIIOTY, BOCCTAHOBJICHUE B
COOTBETCTBYIOIIMI ciupT. [lomyuenne anpaeru10B OKUCIEHUEM COOTBETCTBYIOIINX
criuptoB. [IpuMenenue Gpopmanbaeruia Ha oCHOBe ero cBoiicTB.KapOoHOBEIE
kucaoThl. CroxHble 3¢upsbl.llonsTie o kapOoHOBBIX KHcioTax. KapOokcunbHas
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rpymnmna kKak ¢yHKIHoHaubHas. [ oMoJIornuecKuil psija npeaebHbIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. [Tonydyenne kapOOHOBBIX KUCIOT OKUCIIEHUEM allbJIETUIOB.
XUMHUYECKUE CBOMCTBA YKCYCHON KUCIIOTHI: OOIIME CBOMCTBA C MUHEPATbHBIMH
KHCJIOTaMHU U peakuus srepudukanuu. [IpumMeHeHne ykcyCHON KUCIOThI HA OCHOBE
CBOMCTB. BbIcHne )KUpHbBIE KUCIOTHI HAa IPUMEPE MAIIBMUTUHOBOU U CTEAPUHOBOM.
[Tony4yenue cnoxxHbIX 3¢upoB peakuueil srepupukanuu. CiaoxHble 3(UpPHI B
npupoe, ux 3Hauenue. [IpumeHnenne cioxxHeIx 3(pUpoB Ha OCHOBE CBOMCTB.JKUpBHI.
Msuta XKXupsl kak ciaoxsble 3¢upbl. Knaccudukanus ;xupoB. XuMudeckue
CBOMCTBA KUPOB: THIPOJIN3 U THIPUPOBAHKE KUJIKHUX KUPOB. [I[puMeHeHne Kkupos
Ha OCHOBE CBOMCTB. MblaYTiieBoibl. YTJIE€BOAbI, UX KJIACCH(PUKALIN:
MOHOCaXapuabl (TITF0K03a, PPYKTO3a), TUcaxapuabl (caxapo3a) U MOTHCAXAPH/IbI
(KpaxmaJi U 1euIroo3a). [ roko3a — BeIIecTBO ¢ ABONCTBEHHON (pyHKIMENH —
alnbACTUIOCIUPT. XUMUYECKUE CBOMCTBA TIFOKO3bI: OKUCIEHUE B INIFOKOHOBYIO
KHCIJIOTY, BOCCTaHOBJIEHUE B COPOUT, CIUPTOBOE OpokeHue. IIpumeHenune riroko3sl
Ha OCHOBE CBOWCTB. 3HaUEHHE YIJIEBOJIOB B )KMBOW MIPUPOJIE U )KU3HH YEIOBEKA.
[TonsiTve 0 peakMAX NOTMKOHIECHCALIMU U THAPOJIN3a HA IIpPUMEpPe
B3aMMOIIPEBPALIECHHI: TITI0K03a - nmoiucaxapul.JlemoncTpaunOKUcIeHHE CriupTa
B anbjerua.KauecTBeHHbIE peaklMl Ha MHOTOaTOMHBIE CIUPThL. PacTBopruMoOcTh
¢deHona B BoJie Ipu 0OBIYHON TeMriepaType U HarpeBaHuu.KadecTBeHHbIE peaKIuu
Ha (peHon.Peakius cepeOpsHOro 3epKaia albJerua0B U IoKo3bl. OKUCIeHHE
aJbJIETHI0B U TJIIOKO3bI B KUCJIOTY ¢ ToMoIbto ruapokcuaa meau (1I).
KauectBennas peakuus Ha kpaxmai. Komnekmus a¢pupHbix macen.JlabopaTopHble
onbITEIPacTBOpEHNE TIIMIIEPUHA B BOJE U B3aUMOJEHCTBHE C TUAPOKCUIOM MEIU
(IT).CBoiicTBa yKCYCHOM KHCIIOTBI, OOLIME CO CBOMCTBAMH MUHEPAIbHBIX
KHMCJIOT.J[0Ka3aTenbCTBO HEMPEAEIBHOTO XapaKTepa JKUIKOIO KUpa.
B3aumonelicTBue riatoko3sl 1 caxaposbl ¢ ruapokcuaoM meau (I1).Kagecrsennas
peakuys Ha KpaxMall.

[IpakTuueckas pabota 4PemeHne sKkCIepUMEHTATBHBIX 3a71a4 Ha UICHTU(DUKAITUIO
OPraHUYEeCKUX COCTMHEHUN

CamocrosrenbHas padota oOydaronxcs: BeimonHenre oryera no 1adopaTopHbIM
paboTtamlloaroroBka JOMaNIHEro 3a/1aHus, COCTaBICHHE CTPYKTYPHBIX popmy,




HaumenoBanue
pa3aesioB U TeM

Copepxxanue yuyeOHOro MmaTepuaJa, 1a00paTopHble M NPpaKTHYecKHe padoThI,
caMocTosiTeJIbHAsI padoTa o0yyawimxcs, GopMbl OPraHu3alMu J1eATeJTbHOCTH
o0yuyarwumuxcsi

KoJs-Bo uacoB

YpoBeHb
OCBOEHUS

1

2

4

YpaBHEHUH pEaKUi, PEIIEHUE PACUETHBIX 3a/1a4. BhIoJHEHUE JOKIAA0B U
coo01eHui Ha TeMbl: «MeTHIIOBBIH CIIUPT U €ro UCIOJIb30BaHUE B KAUeCTBE
XUMHUYECKOTO ChIPhs», « TOKCHYHOCTH METaHOJIA ¥ MPaBUiIa TEXHUKU 0€30MacHOCTH
npu paboTe ¢ HUM», « ITUICHIJIMKOJb U €ro MpUMeHeHne», « [OKCUYHOCTh
STUJICHTIIMKOJIS U TIPaBUJIa TEXHUKH 0€30MaCHOCTH MPHU paboTe C HAUM,
«[Tonyyenue peHomna u3 NPoIyKTOB KOKCOXMMHUUECKOTO IPOU3BOJICTBA U U3
OcH30I1a», «AIleTalabACTH U €T0 IPUMEHEHUEeY, «[I[puMeHeHne aleToHa B TEXHUKE
U TIPOMBILUIEHHOCTHY, « CHHTETUYECKHE MOIOLINE CpeicTBa». BrimonHenue
WHMBUIYAIbHBIX TPOEKTOB Ha TeMbl: «[lonmkoHaeHcanws popMalibIeruia ¢
denonom B peHonohopmanbAETUAHYIO CMOITY», «MHOTOOOpa3ue KapOOHOBBIX
KHCIOT (I1aBeJieBast KUCIO0Ta KaK JIByXOCHOBHAsI, aKPHJIOBasi KMCIIOTa KaK
HenpeenbHast, 0eH30MHasg KHCIIOTa Kak apomMaTtuueckas )y, «[lnenkoobpa3zyromiue
Maciay, «3aMeHa KHUPOB B TEXHUKE HEITUIICBBIM ChIpheM», « HurpoBaHue
HEeJUTI0N03bDy, «Kiaccudukaius BOJIOKOH (JIOKJIaA U IPE3eHTAlINsA)

Tema 3.4
A3oTcoepkaniie
OpraHHYECKUE
coequHeHus. [lonumepsr

Coneprxkanue yaeOHOro MaTepuarna:

AzoToconepxalue opranuueckue coequHenus. Ilonsatiue 06 amuHax.
AnmndaTrnyeckre aMUuHBbI, UX Kiaccu(UKalMs 1 HOMEHKIIaTypa. AHMIIMH Kak
opranundeckoe ocHoBaHue. [lonydyenue annianHa u3 HuTpodbensona.llpumenenue
AQHWJIMHA HA OCHOBE CBOMCTB. AMHUHOKHCIIOTHI Kak aM(OTepHbIe
TU(QYHKIHMOHAIbHbIE OPraHNYEeCKUE COeAMHEHUS. XUMHUECKUE CBOICTBA
AMUHOKHCJIOT: B3aUMOJIEUCTBHUE C 1IE10YaMH, KUCIOTaMHU U JAPYT C IPyroM
(peaxuust monukoHeHcauun). [lentuanas cBsa3p U nonunentuasl. I lpumenenne
aMUHOKHCIJIOT Ha OCHOBE CBOMCTB. [lepBuuHasi, BropuyHasi, TpETHUHAs CTPYKTYpPHI
6enKoB. XMMHUECKHE CBOMCTBA OENTKOB: TOpeHHe, AeHaTypalus, THAPOIIU3,
1BEeTHBIE peakiuu. buonornueckue pynkuun 6enkos.Ilnactmaccel u
BosiokHallosydueHne nonmMepoB peakiuei nonuMepu3alnum 1
MOJIMKOHACHCAaUU. TepMOIuIacTUYHbIE U TEPMOPEAKTUBHBIE MJIACTMACCHI.
ITpencraBurenu mactMmacc.llomyuenue BonokoH. OTAENbHBIE TPEICTaBUTENN
XUMHYECKHX BOJIOKOH.benku u nmonucaxapuasl Kak OMONONUMEpbIXUMHUS U
KU3HbXHUMHS U IPOU3BOACTBO. XMMHUECKAsl IPOMBIIIJIEHHOCTh U XUMUYECKUE
TeXHOJIOTMH. ChIpbe JUIsl XUMHUYECKOW MMPOMBIIIIIEHHOCTH. Bo/la B XuMn4yeckon
IIPOMBIIIIEHHOCTH. DHEPIHsl ISl XUMUYECKOTO MTPon3BoicTBa. HayuHbie
MIPUHITUITE XUMHYECKOTO MPOU3BOJICTBA. 3aIIMTA OKPYKAIOIICH CPeIbl M OXpaHa
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TpyJla IIPY XUMUYECKOM IPOU3BOJICTBE. XUMHMS B CEJIIbCKOM XO35MCTBE. XUMU3ALUA
CEJIBCKOTO XO35MCTBA U €€ HalpaBlIeHUsA. XUMHUsI U DKOJIOTH. XUMUYECKOE
3arps3HeHue oKpyxaromieil cpenpl. Oxpana ruapocdepsl 0T XUMUYECKOTO
3arpsi3HeHus. OxpaHa [MOYBbl OT XMMHUYECKOTro 3arpsizHeHust. OxpaHa aTMocgepsl OT
XUMHUYECKOro 3arpszHenust. Oxpana (piaopsl v payHbl OT XUMUYECKOTO
3arps3HeHus. XMMHUs U IOBCEIHEBHAs XKU3Hb YeJIOBEeKa. JlomMalHsasa anTeka.
Moromue u ynctsnme cpeactsa. CpeacTBa 00pbObI ¢ OBITOBHIMU HACEKOMBIMHU.
CpencTBa TMYHON TUTHUEHBI 1 KOCMETUKH. XUMUS U NHILA. MapKUPOBKHU yIIaKOBOK
MUIIEBBIX U TUTHEHUYECKUX MTPOYKTOB U YMEHUE UX YNUTATh. DKOJIOTUS KUINLIA.
JemoHcTpanmuB3anmonencTeue aMMHuaKa U aHWIMHA C COJISTHOM KUCIIOTOM.
Peakuus anunnaa ¢ 6poMHO#M Bogoi. Jloka3aTenbCcTBO HAMYKS ()yHKIIMOHATIBHBIX
IpyII B pacTBOpax aMMHOKHUCIIOT.PacTBOopeHne u ocaxaeHue 6esnkoB.LiBeTHble
peakuuu 6enkoB.I'opeHne NTUUbEro rnepa u mepcTsiHo Hutu.JlabopaTopHbie
onbIThl PacTBopenue 6enkoB B Boge.OOHapyxkeHHe OElIKOB B MOJIOKE U MSCHOM
OynboHe. JleHaTypanus pacTBopa Oejika KypuHOTo fiilla CHUPTOM, pacCTBOpaMu
coJiel TSOKeNbIX MeTaJlIoB U NpH HarpeBaHuu. IIpoduiibHble 1 npodeccruoHaibHO
3HAUMMBIE IEMEHTHI CojiepKaHMsl. AMUHOKaIpoHoBas kucioTa. Kanpon kak
IpeCTaBUTEIb OIMAMUIHBIX BOJIOKOH. Vcrob30BaHNe THAPOIIN3a OETIKOB B
MpOMBIIUICHHOCTH. [TomMBUHUIXTOpUT, TOTUTETPAPTOPITUIIEH (TE(IIOH).
denonopopmanbaerunbie miactMacesl. Lemtynounn. [IpoMeinuienHoe
IIPOU3BOJCTBO XUMHUYECKUX BOJIOKOH.

[TpakTnueckas pabota 5 Pacno3HaBaHue miacTMacc U BOJIOKOH

CamocrosrenbHas pabota o0yyarouuxcs: BoinonHenue oryera o gabopatopHoi
pabotelloaroroBka JOMAIIHETO 3a/1aHUs, COCTABIEHUE CTPYKTYPHBIX (hopmy,
ypaBHEHUH peaKIui, pelieHue pacyeTHhIX 3a/1a4. BelnosHeHne 10KIag0B U
COOOIIeHNH Ha TEMBI: «KAMUHOKAIIPOHOBAsI KUCJIOTA U €€ UCTIOIb30BaHUEY,
«HMcnonp3oBanne THAPOIIN3a OCIKOB B TPOMBIIIIICHHOCTHY, «[10NMMBHHMIXIIOpUA U
nonuteTpadropITUeH (TedioH)», «PeHomopopMalbIeruIHbIE IaCTMACChHI,
«Uemmynonny, «[IpomMbIIIIEHHOE POU3BOACTBO XUMHUECKUX

BOJIOKOH». BBITIONTHEHNE MHTMBUTyaIbHBIX MPOEKTOB Ha TeMbI: «KampoH kak
NPEJICTaBUTENh IOJIMAMHUIHBIX BOJIOKOHY, «HeomnpeH, kak coBpeMeHHBIH
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€ro CBOMCTBa (JIOKJIAJl U IPE3CHTALINSA)
Bcero: 114




3. YCJI0BUSA PEAJIM3ALINY ITPOTI'PAMMBI
OBHIEOBPA3OBATEJBHOU YYEBHOU JNCIUIIINHBI

3.1. Jlns peanm3anyu NporpamMmbl y4e0HOM JUCUUIJIMHBI J0JKHBI ObITH
MpeayCMOTPEHBI CJIeAYIolHe CrieldaTbHbIe MOMeIeHHUs!:
VYyeobnas nucuurinaa OY 1. peanusyercst B yueOHOM kabunete "JlaGoparopust

«XuMuHu, ouojiorun".

MuHUMaTbHO ~ HEOOXOIMMOE  MaTePHAIBHO-TEXHHUYECKOE  OOCCIICUCHHE
BKJTFOYAET B ceOS:

? Paboume mecTa o KOJTU4eCTBY 00y4aromuxcs (CTOM, CTY/bs ayIUTOPHBIC);

? OOopynoBaHHoe pabodee MecTo mpemnoaaBaTensi (CTON, Kpeclo,
NEPCOHANBLHBIN KOMIIBIOTEP, JIOKAJIbHAS CETh C BBIXOJIOM B Internet);

? Jlocka mejoBasi

? llkadsi-cTenmnaxu aas pa3MenieHus y4yeOHO-HArISAHBIX TMOCOOMM U
JIOKyMEHTAINH;

? Imakater — 10 mT

? CTeHabl — 81T

? Mopnenn KpUCTaUIMYECKUX PEIIETOK — 2 MIT.

? ITopTpeThl y4eHbIX — 21T

? O60opynoBaHuE ISl MPOBEICHUS XUMUYECKUX OIBITOB.

? BermspkHOM mikad — 1.

? Buneomaraurodon, TV «Pyoun».

? Mynbtumenuiinoe odopynoBanue: [1K (cuctemusiit 6510k - mporieccop AMD
FX™ 6300, 3,5 I'Tu. O3Y 8 1'6); TV; npoekTop; 3ByKOBasi CUCTEMA; SKpaH.

TexHuYecKHe cpeacTBA 00yUYeHHUsI:
? OOopynoBaHHOe pabouee MecTO TmpemnojaaBaTenst (CTON, Kpecio,

NEpCOHAIBHBIN KOMITBIOTED, JIOKAIbHAs CETh C BBIXOJ0M B Internet);

? Buneomaraurodon, TV «Pyoun».

? MynsTumenuitnoe obopynosanue: 1K (cuctemusriii 610k - nporeccop AMD
FX™ 6300, 3,5 I'Tu. O3Y 8 1'6); TV; npoekTop; 3ByKOBasi CUCTEMA; SKpaH.

3.2. UndopManmnoHHoe odecnevyeHne 00yueHust

OCHOBHBIC HCTOYHUKH:

Ne i/mt bubnuorpaduueckoe onucanue

1 I"a6puensin O.C., Octpoymos WN.I'. EctectBo3Hanne Xumus: yueOHUK M.:

W3narenbckuit neHTp «Akagemusi» 2020

HNuTepHeT-pecypcebl




['ocymapcTBenHast oopazoBatenbHas iargopma «Poccuiickas d1eKTpOHHAS
mKoJiay: [cait]. — Mocksa, 2016 — . — URL.: https://resh.edu.ru/

Hay4Ho-TeopeTuueckuii 1 METOIUYECKUH )KypHal « XUMHUSI B IIIKOJIE»: [CaAMT]
/ yapeautens OO0 « I IEHTPXUMIIPECCy». — Mockaa, 2009 — . — URL:
https://hvsh.ru

HayuHo-nonysnsapHsIi )xypHan « XuMHs ¥ KU3Hb»: [caiiT]. — Mocksa, 2019 —.
— URL.: https://www.hij.ru

3.3. ConpoBoxaeHue peaju3anun 00pa3oBaTeJbHOH IPOrpaMMbl €
NPUMEeHEHUEM 3JIeKTPOHHOI0 00y4YeHHUsI M JMCTAHIMOHHBIX 00pa30BaTeIbHbIX
TEXHOJIOTHH

OcBoeHue MmporpaMMbl MOXKET MPOBOJIUTHCS C MPUMEHEHHEM 3JIEKTPOHHOIO
oOy4eHHsI M JUCTaHIMOHHBIX 00pa3zoBarenbHbIX TexHoJorui (manee — JIOT) mpu
HAIMYUA ~ OOBEKTHUBHBIX  YBAXUTEIBHBIX  MPUYMH  W/WIM  OOCTOSITENIbCTB
HENpPeoJoIMMON  CHJIbl  ((POpC-MaKOPHBIX OOCTOATENBCTB), MPEMSATCTBYIONIUX
0OyJaronuMcsl W/WIH TIPEToaBaTesiM JIMYHO TPHUCYTCTBOBATh MPH IPOBEICHHUH
3aHATHSL.

B aToMm ciydae morryckaeTcst TpOBOJIUTH 3aHATHE yIAJIEHHO B COOTBETCTBHUU C
pacnucaHueM, YTBEP)KICHHBIM PYKOBOJMTENIEM CTPYKTYPHOTO MOJpa3JeieHHs Ha
wiargopmax: MS Teams



4. KOHTPOJIb U OIEHKA PE3YJbTATOB OCBOEHUA
OBIIEOBEPA3OBATEJABHOM YYEFHOM JUCHUILJIMHBI

KonTtpons u ouenka pesynbratoB ocBoeHus aucuumuinabl OY .01 "Xumus"
OCYIIECTBIISIETCS  MEJArorMyeckKuM pabOOTHUKOM B  IPOLECCE  IPOBEIACHMUS
ayJUTOPHBIX 3aHATHI, YTO MO3BOJIAET NPOBEPUTH y OOYYAIOIIMXCS HE TOJBKO
c(OPMHUPOBAHHOCTh NMPOQPECCUOHANBHBIX KOMIIETEHIIMM, HO U Ppa3BUTHE OOIIMX
KOMIETEHIIUH U 00ECIIEUNBAIOIINX UX YMEHUH.

@opMbl W  METOAbl KOHTPOJII W OLEHKM pEe3ylbTaToOB  OOy4YEHUs
perilaMeHTUPOBaHbl COOTBETCTBYIOIIMM PoHI0M oneHouHbIX cpeactB (POC) nmo
yueOHou aucuurummae OYJ[.01 "Xumus".



