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Pabouas mporpamma yueOnoit mmcummumbbl «OY.01.08 Xwumus» mms  oOydaromuxcs
cnenanbHocTH 38.02.01 DxoHOMHMKa M OyxranTepckuii ydeT (IO OTpacisiM) COCTaBlieHa Ha
OCHOBaHMU (pellepalibHOrO TOCYAApCTBEHHOTO 00pa3oBaTENbHOIO  CTaHAApTa  CPEAHEro
npodeccuoHanbHOT0 00pazoBanusa no crneruaibHocTH 38.02.01 DxoHOMHKA U OyXraaTepCKUid
yueT (Io OTpacisiM), YTBEp)KIEHHOTO TMpHKa3oM MuHHUCTEpCTBA O00pa30BaHMUs W HAYKH
Poccuiickoit ®enepannn ot 5 pespans 2018 r. Ne 69, ¢ yuyeToM COOTBETCTBYIOIIEH MTPUMEPHOI
OCHOBHOM  00pa3oBaTeNbHON MPOrpaMMbl, a TakKe Ha OCHOBAaHUHM  (eneparbHOrO
TOCYJapCTBEHHOTO0  00pa30oBaTeNbHOTO  CTaHAapTa  CcpeaHero  olmiero  oOpa3oBaHus,
YTBEP)KICHHOTO TpuKazoM MuHHCTepcTBa oOpa3oBaHus U Hayku Poccuiickoit denepanuu oT
17 mas 2012 1. Ne 413, u monoxxkeHuit denepabHON 00pa30BaTEIbHONW MPOTPaMMBbl CPEIHETO
oOmrero oOpa3oBaHMs, YTBEPXKICHHOW MpUKa3oM MUHHCTEpCTBA MpocBelieHnus Poccuiickoi
Oenepauun ot 18 mMast 2023 1. Ne 371.

CocraButenb paboueil mporpaMmbl P.1. CynelimanoB
(noonucyw)

PabGouass mporpamma paccMoTpeHa M 0OJI00peHa Ha 3aceqaHud KadeIpbl TEXHOJIOTUYECKOTO
oOpa3oBaHus
ot 05 cents6ps 2023 r., mpoTokon No 2

3aBenyronuit kageapoi P.U. CyneiimanoB

(noonucyw)

Pabouast mporpamma paccmoTpeHa u ofoOpeHa Ha 3acemanun YMK daxynbTeTa 3KOHOMHKH,
MEHEDKMEHTA U MHPOPMAIIMOHHBIX TEXHOJIOTHIA
ot 30 centsa6pst 2023 r., mpotokoa Ne 1

[Ipencenarens YMK K.M. Ocmanos

(noonucw)
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1. OBIIASA XAPAKTEPUCTHUKA PABOYEM [TPOI'PAMMBI YYEBHOM JACIHUITINHBI
«XumMua»

1.1. MecTO IUCUMIJIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NPOrpaMMBbl

YyeOHass AucHMIUIMHA  «XUMUS»  SIBISETCA  4acThio  OOIIe0Opa3oBaTeNbHOrO  IUKIA
o0pa3oBaTeNbHON MpOrpaMMbl B COOTBETCTBUH C (heJepajbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
crangaptoM 1o crenuanbHoctd 38.02.01 DxoHOMHKAa W OyXraitepckuid ydeT (MO OTpacisiM),
YTBEPKJICHHBIM MpUKa3oM MuHHCTEpCcTBa oOpa3oBanus U Hayku Poccuiickoit @eaepanmu ot 05.02.2018
Ne 69.

1.2. ]_Ie.]'ll/l H INIAHUPYEMBIC PE3YJbTAThHI 0CBOCHUA y‘leﬁHOﬁ AUCHUIIIMHBI

['maBHBIMH LIETISIMHA U3yYCHUSI TUCIUTUIAHBI SBIISIOTCS:

dbopMUpOBaHHUE CUCTEMBl XMMHUYECKUX 3HAHWM KaK BAKHEWIIEH COCTaBIISIONICH €CTECTBEHHO-
Hay4YHOW KapTHHBI MHPA, B OCHOBE KOTOPOM JIeKAT KIIIOYEBBIC MOHATHS, (PyHIaMEHTAJIbHbBIC 3aKOHBI U
TEOPUU XUMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE M TIOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O00O0OIICHHIA
MHPOBO33PEHUYECKOTr0 XapaKkTepa, 03HAaKOMJICHUE C HICTOPUEH MX PA3BUTHS U CTAHOBJICHHS;

dbopMHpOBaHHE M PA3BUTHS TMPEACTABICHHM O HAyYHBIX METOJaX TIO3HAHUS BEIIECTB U
XUMHUYECKHUX PEaKIMii, HEOOXOJUMBIX AJISl IPUOOPETEHHSI YMEHUI OPHUEHTUPOBATHCS B MHUPE BEIIECTB U
XUMHUYECKUX SIBIICHUN, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTHUUECKOM U MTOBCEHEBHOMN KU3HU,

pa3BUTHE YMEHUH M CIOCOOOB JEATEIBHOCTH, CBA3AHHBIX C HAOMIOJEHHEM U OOBSCHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHHEM MPaBIII 0€30M1aCHOT0 0OpaIeHus C BEIIECTBAMU.

[Tpu u3y4yeHUU AUCHUIUIMHBI «XUMUS» JOMUHHUPYIOIIEE 3HAUCHUE MPUOOPETAIOT Takue LU U
3aJ1a4M, KaK:

ajanTtanus OOYyYaloIIUXCS K YCIOBUSM JAMHAMHYHO pa3BUBAIOUIErocss Mupa, (HOpMHUPOBAHUE
WHTEJUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €aMOOOpa3OBaHHIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEUICHU B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSIX, CBS3aHHBIX
C BEIIECTBAMU U UX MPUMECHEHHUEM;

dbopMupoBaHre y OOYyYaromIMXCS KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIUN), UMEIOIINX
YHUBEpCAIbHOE 3HAUCHHUE JJIS1 PA3IUYHBIX BUIOB JIEATEILHOCTH: pEIIeHUs MpoOeM, TOUCKa, aHaIn3a U
00paboTku MHPOpPMAIUH, HEOOXOAUMBIX Ui MPHOOPETEHUsl OMbITa JEATEIHHOCTH, KOTOpas 3aHUMAaeT
Ba)KHOE€ MECTO B NIO3HAHMH XHUMMH, a TaK)Ke JJIS OICHKU C IO3HMIUHA DKOJIOTMYSCKON 0e30IacHOCTU
XapakTepa BIMSIHUS BEIIECTB U XMMUYECKUX MPOLECCOB HA OPraHU3M YE€JIOBEKa U MPUPOJIHYIO CPELY;

pa3BUTHE TIO3HABATENIbHBIX HMHTEPECOB, HWHTEJUICKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
o0yUaroIuxcsi: CHOCOOHOCTH CaMOCTOSITENIbHO MPHOOPETAaTh HOBBIE 3HAHUS 110 XUMHUHU B COOTBETCTBHUH C
KU3HEHHBIMH TTOTPEOHOCTSIMH, HCIOIB30BaTh COBPEMEHHBIE HHPOPMAIIMOHHBIE TEXHOJIOTUH JIJIsl TIOMCKa
Y aHaln3a yueOHOW U HAyYHO-TIOMYJISIPHON HH(POPMAIIMH XUMUYECKOTO COIeP KaHNUS;

dbopMHpOBaHHE W pa3BUTHE Yy OOYYAIONIMXCS ACCOIMATUBHOTO U JIOTMYECKOTO MBIILUICHHUS,
HaOII0IaTEIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpPhIE 0OCOOEHHO HEOOXOAMMBI, B YACTHOCTH, IPH
MJITAHUPOBAHUH U MPOBEJICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIHTAHHE Yy OOy4aroumxcs yOeKICHHOCTH B TYMAaHUCTHYECKON HANpaBIEHHOCTH XHMHH, €€
BOKHOM pOJIM B pEHICHUHU TI00aJbHBIX MPOOJIEM PAIMOHATBHOTO MPUPOIOIIOIH30BAHUS, TOMOIHEHUS
OHEPTeTHUYECKUX PECYpPCOB U COXPAHEHHS TMPUPOIHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTH
OEpeKHOTO OTHOIIEHHUS K MPUPOJIC U CBOEMY 3JI0POBBIO, a TaKKE MPHUOOPETEHHS OIBITAa UCTIOIb30BaHUS
MOJYYEHHBIX 3HAHUW M7l MPUHATUS T'PAMOTHBIX PEUIEHUN B CUTYAlMSX, CBA3AHHBIX C XMMHYECKUMU
SIBJICHUSIMU.

Ocoboe 3Hauenne nucnurumHa umeeT npu popmuposanuu OK 01, OK 02, OK 04, OK 07, a
TaK)Ke JINYHOCTHBIX pe3yiabTaros JIP 9, JIP 10, JIP 14.



B pamkax nporpamMmbl yueOHOW AUCIMIUIMHBI TNITAHUPYIOTCS CIIEAYIONINE PE3YIbTaThl €€ OCBOCHUS:

Koa n
HAHMEHOBaHHeE
(popmupyembIx
KOMIIeTeHIM i

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA NTUCHUIIJINHBI

O01mue

JAucnunimHapHblie (MpeaMeTHbIE)

OK 01. Beibupats
CITOCOOBI PEIICHUS
3aj1a4
npoeccuoHaIbHON
JeSITEITBHOCTH
MPUMEHHTENLHO

K Pa3InuHBIM
KOHTEKCTaM

B gactu TpynoBoro BocuTaHus:

- TOTOBHOCTb K TPYZYy, OCO3HaHUE
LEHHOCTH MaCTepPCTBa, TPYAOIIO0HE;

- TOTOBHOCTb K aKTUBHOH JIESITEILHOCTH
TEXHOJIOTMYECKOW U COLIMATIbHOMN
HaIpaBJICHHOCTH, CITIOCOOHOCTD
WHHULIMUPOBATH, IJIAHUPOBATh U
CaMOCTOSITETIbHO BBIIOIHATH TAKyIO
JESITENbHOCTb.

OBnazieHre YHUBEPCATIbHBIMU YI€OHBIMU
IIO3HaBaTCIbHbBIMU I[Cf/iCTBI/IHMHZ

a) 6a30BBIC JJOTHICCKUE TCHCTBHS:

- CAMOCTOSITETILHO (POPMYITUPOBATH U
aKTyaJIn3upOBaTh MPooIeMy,
paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBIH PU3HAK
HJIW OCHOBaHHWA IJIs1 CpPaBHCHU,
KITACCU(HUKAINH 1 0000IICHNUS;

- OIIPENIEIIATh LEIH ACATEIBHOCTH,
3a71aBaTh MapaMeTPhl U KPUTCPUH UX
JOCTIDKEHHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
IIPOTUBOPCYUA B paCCMaTPUBACMBIX
SABJICHUAX;

- BHOCUTb KOPPEKTHUBBI B AEATEILHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YIIHTATOB
nejsiM, OUCHUBATh PUCKU HOCJ'IGI[CTBI/II‘/JI
JeSITeTbHOCTH;

- pa3BUBATh KPEATUBHOE MBILIICHUE TIPU
pEIIeHNH )KU3HEHHBIX MPOOIIEM.

0) 6a30BbBIC UCCIICIOBATEIILCKUC
NEUCTBUA:

- BJIaJI€Th HaBBIKAMH y4eOHO-
HCCIIEN0BATEIBCKON U IIPOEKTHOM
JeSITeIbHOCTH, HAaBBIKAMH Pa3peLICHUs
pooIIeM;

- BBIABJIATH IPUYMHHO-CJICACTBCHHBIC
CBSI3U M aKTyaJIM3HPOBaTh 3324y,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHus,
HaXOoAWUTb apTyMEHTBI 1JId
JI0Ka3aTeJIbCTBA CBOUX YTBEPXKICHUH,
3aJaBaTh HapaMeTpbl U KPUTEPUH
peLIeHHUS;

- AHAJIM3UPOBATh IMOJTYUCHHBIC B XO/I€
peLeHNs 3a1a4H PEe3yIbTaThl,
KPUTUYECKH OLIEHUBATH X
JIOCTOBEPHOCTH, IPOTHO3UPOBATH
N3MCHCHUC B HOBBIX YCJIOBUAX,

- YMETh NIEPEHOCUTH 3HAHUS B
IO3HABATCJIbHYIO U IPAKTUYCCKYIO

- BIIQJIETh CUCTEMOM XMMUYECKUX 3HAHHI,
KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAIOLIHE
MOHATHS (XUMHUYECKHUH SIIEMEHT, aTOM,
ANIEKTPOHHAs1 000JI0YKa aToMma, S-, p-, d-
3JIEKTPOHHBIE OPOUTAII AaTOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTD,
AIIEKTPOOTPULIATENBHOCTD, CTETIEHb
OKHCIICHUS, XUMHYECKasi CBsI3b, MOJIb,
MOJISIpHAsl Macca, MOJIAPHBIA 00bEM,
YIJIEPOIHBIH CKeneT, QyHKINOHATbHAS
TpyIna, paguKa, U30MepHsi, U30MEPEI,
TOMOJIOTMYECKHUH P, TOMOJIOTH,
YIIIEBOIOPOIBI, KHCIIOPO/- 1
a30TcoJiepKallie COeANHEHNS,
OMOJIOTUYECKHU aKTUBHBIC BELIECTBA
(YyrmeBopbl, )KUPKI, OENKH), MOHOMED,
MOJIMMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHN,
KpHUCTaIMYecKasl peLIeTKa, TUIIBI
XMMHUYECKUX Peakluii (OKHCIUTEIBHO-
BOCCTaHOBHUTEJbHBIE, IK30-H
SHIIOTEPMUYECKUE, PEAKLIUH HOHHOTO
o0MeHa), pacTBOP, IIEKTPOIUTEI,
HEBJICKTPOJIUTHIL, DIIEKTPOIUTHIECKAS
JUCCOLMALNS, OKHCIUTEIb, BOCCTAHOBUTEIIb,
CKOPOCTh XUMHYECKOH peaKuuy,
XMMHYECKOE PABHOBECHUE), TEOPUH U 3aKOHBI
(Teopusi XUMUYIECKOTO CTPOCHUS
oprannyeckux Bemects A.M. byTieposna,
TEOPHsI AIIEKTPOIIUTHYECKOIN TUCCOIHAIIH,
nepuoanyeckuii 3akox [[.11. Menneneesa,
3aKOH COXPaHEHHS MacChl),
3aKOHOMEPHOCTH, CHMBOJIMUECKHUH A3bIK
XUMUH, (PaKTOJIOTHYECKHE CBEJICHUS O
CBOWCTBAxX, COCTaBe, MOIYYECHUH U
0€301acHOM HCTIOJIb30BAHNH BaXKHEHUIINX
HEOpPraHMYECKUX M OPTaHMYECKHX BELIECTB B
OBITY U IPAKTUYECKOU JICATEILHOCTH
YeJIOBEKa;

YMETh BBISIBIIATH XapaKTepHbIC IPU3HAKH U
B3aMMOCBSI3b U3yUCHHBIX MMOHSITHH,
MPUMEHSTh COOTBETCTBYIOIIUE MTOHATHS IIPH
OIKCaHUU CTPOEHUSI U CBOICTB
HEOPraHMYECKUX M OPTaHMYECKHX BEHICCTB U
UX NPEBPALICHUH; BBISBIATH B3aHMOCBSI3b
XMMHUYECKUX 3HAHUN C MMOHATHSIMU U
MPEJCTABICHUSIMH APYTHX
€CTECTBEHHOHAYYHBIX MIPEJIMETOB;

- YMETb UCIOJIb30BaTh HAUMEHOBAHUS
XMMUYECKUX COCMHEHHN MEKTYHAPOTHOTO




00/1aCTH JKU3HEACATENHHOCTH,

- YMETh UHTEIPUPOBATH 3HAHUS U3
pa3HBIX IPEAMETHBIX 00JIacTei;

- BBIIBUTaTh HOBBIE UJEH, IPEAJIAraTh
OpUTHHAJIbHBIE TTOJIXObI U PEIICHNUS;
- CIIOCOOHOCTH UX UCIOJIH30BaHUS

B IT03HABATEJILHON U COIMAIbHOM
MpaKTUKE

€0103a TEOPETUYECKON 1 MPUKIIAIHOW XUMUU
Y TPUBHAIbHBIC HA3BAHMI BOKHEHIITNX
BEIIECTB (TUIICH, alleTUIICH, TIUIEPHH,
¢denon, popmanbaerua, yKCycHas KHCIOTa,
TJIULUH, YTApHBIA ra3, yriaeKuciblii ras,
aMMHMaK, raiieHasl M3BeCThb, HeralieHas
W3BECTh, MUTHEBAS COJIA U IPYTHX),
COCTaBIISATH POPMYITBI HEOPTAaHUIECKHUX H
OpPTaHWYECKUX BEIIECTB, yPaBHEHHS
XUMHYECKUX PEAKIUi, OOBSICHITH UX CMBICIT;
MTOATBEPKIATh XapaKTePHbIC XUMUICCKHE
CBOIICTBA BEIIECTB COOTBETCTBYIOIIUMHU
SKCIIEPUMEHTAMU U 3aMUCIMU YPaBHEHUI
XUMUYECKUX PEaKIIHii;

- yMETb yCTaHABJIMBATH MIPHHAIEKHOCTH
M3YYEeHHBIX HEOPTaHUYECKUX U
OPTraHUYECKUX BEIIECTB K OMPEACICHHBIM
KJIAcCaM | TPYIIIaM COSTUHEHUH,
XapaKTepU30BaTh X COCTAaB U BaYKHEHIITHE
CBOﬁCTBa; OMpeaCTIATb BUABI XUMUUYCCKUX
cBs13el (KOBaJICHTHAsI, HOHHAS,
METaITNYecKasi, BOJOPOIHAS ), TUIIBI
KPUCTAJUIMYECKHUX PEIIETOK BEIIECTB;
KJIACCU(PHUIMPOBATh XUMUUYCCKUE PEAKIIUY;
- chopMHpOBaTH MPEICTABICHHUS: O
XUMHYECKON COCTaBIIAIOIIEH
€CTECTBEHHOHAYYHOM KapTHHBI MUPA, POJIU
XUMUH B TTO3HAHWH SBJICHHUH MTPUPOJIBI, B
(hOpMHUPOBAHUY MBIILICHUS U KYJIBTYPBI
JUYHOCTH, €€ (YHKIIMOHAILHON
IPaMOTHOCTH, HEOOXOAUMOM ISl PEILICHUS
MPAKTHYECKUX 32124 U IKOJIOTHIECKH
000CHOBaHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U TIPUPOJTHOM CpeIe;

- yYMETb MPOBOJUTH PACUETHI 110
XUMHYECKUM (OpMYJIaM ¥ YpaBHEHUSIM
XUMUYECKUX PEAKIIHIA C UCIIOJIb30BAaHIEM
(PM3UYECKUX BEITHYNH, XapaKTePU3YIOIIUX
BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIEC YCIOBUS)
ra3oB, KOJIMUECTBA BEIIECTBA; UCIIOIb30BATh
CHCTEMHBIC XUMHYCSCKHE 3HAHMS JIJIST
MIPUHATHUS PEUICHUHA B KOHKPETHBIX
JKM3HCHHBIX CUTYyallusAX, CBA3aHHBIX C
BEIECTBAMH U VX IPUMEHEHHEM

OK 02.
Hcnonb3oBath
COBpEMEHHbBIE
CpeACTBa IOMCKA,
aHalm3a u
WHTEPIIpETaIIH
uHpOpMaLUH, U
nHPOPMAaLMOHHbIE
TEXHOJIOTHH JJIs
BBITTOJIHEHHS 337124
npoeccCuoHaTbHON

B 001acTi lieHHOCTH HAYYHOTO
MO3HAHMS:

- c(hopMUPOBAHHOCTH MUPOBO33PECHHUS,
COOTBETCTBYIOIIET'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U
001IIeCTBEHHOH TIPAKTHUKH, OCHOBAHHOT'O
Ha JIMajore MpPakTUKH, OCHOBAHHOTO Ha
JTUAJIOTE KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHDE;

- COBEPIICHCTBOBAHUE SI3BIKOBOH H

- YMETH IUTAHUPOBATH U BBITOJIHATH
XUMHYECKUH 3KCTIEPUMEHT (TIpeBpaleHus
OpPraHMYECKUX BEIIECTB IIPH HAaIPEBaHUH,
MOJTy4YEHUE STUIICHA U U3YUEHHE ETO
CBOICTB, KAUECTBEHHBIE PEAKIINH Ha
aJbIETH/IBI, KpaxMaJl, yKCYCHYIO KHCIIOTY;
HeHaTypanys 0eJIKOB IpU HarpeBaHMHU,
LBETHBIE PEaKLUHU OCIIKOB; IPOBOIUTD
peaxiuy HOHHOTO 0OMEHa, OTPEAEISATh
Cpelly BOAHBIX PACTBOPOB Ka4€CTBEHHBIE
peakuu Ha cynbdar-, KapOOHaT- M XJIOPHI-




JCATCIIBHOCTH

YUTATEICKON KYJIBTYPBI KaK CPEICTBa
B3aMMOJICHCTBHS MEXTY JIIOAbMH 1
MIO3HAHUS MUPA;

- OCO3HaHHUE LIEHHOCTU HAy4YHOU
JeATeILHOCTH, TOTOBHOCTD OCYIIECTBIIST
MPOEKTHYIO U MCCIIE0BATENBCKYIO
JeSITeIbHOCTh MHAUBUYAIBHO U B
rpyIme;

OBnaneHne yHUBEPCaIbHBIMU YI€OHBIMU
M03HABATEILHBIMU JCHCTBUSAMU:

B) B paboTa ¢ mHpopMaIuei:

- BIJIJICTh HABBIKAMU MTOTYICHHS
MHQOPMAaIIUH U3 UICTOUHMKOB Pa3HBIX
THUIIOB, CAMOCTOSATEIILHO OCYLIECTBIAThH
MIOHCK, aHAJIN3, CHCTEMATH3AIHIO 1
MHTEPIPETAINI0 HHPOPMAITUT
Pa3INYHBIX BUIOB U (popMm
HPE/ICTAaBICHHS;

- CO3/1aBaTh TEKCTHI B PA3THIHBIX
(dhopMaTax ¢ y4eToM Ha3HAYCHHS
MHQOPMAIUH U LIEIEeBOH ay TUTOpHUH,
BEIOMpas ONTHMAaIBHYIO (hopMy
NPECTABICHUS U BU3YyaIN3alluH;

- OLICHMBATH JIOCTOBEPHOCTb,
JETUTUMHOCTH HH(OpPMALNH, e
COOTBETCTBHE IPABOBBIM U MOPAJIBHO-
STHYECKHM HOPMaM;

- HCIIOJB30BaTh CPECTBA
WH(POPMAITMOHHBIX 1
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B
pELICHUN KOTHUTUBHBIX,
KOMMYHHKATHUBHBIX 1
OpraHU3aIMOHHBIX 32124 C COOJII0IeHIEeM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH
0€3011acCHOCTH, TUTUEHBI,
pecypcocOepexeHus, TPaBOBBIX U
ITHYECKHX HOPM, HOPM
WH(POPMAITMOHHOW O€301TaCHOCTH;

- BJIA/ICTh HABBIKAMU PACIIO3HABAHUS U
3alMThl HHPOpMAIH, HHHOPMAIIMOHHOH
0e30MacHOCTH JINYHOCTH

AQHHOHBI, HA KATHOb aMMOHMS; PELIaTh
9KCIIEPUMEHTAIIbHBIC 33Ja4H 110 TeMaM
"Metamnst" u "Hemeramer") B
COOTBETCTBHH C NPABUIAMHU TEXHUKU
0e30macHOCTH TIPH OOPAIIEHUH C
BEIICCTBAMU M J1a00PaTOPHBIM
000pyI0BaHNEM; TIPEACTABIISH PE3yIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTa B (hopme
3aIlUCH YPaBHEHUI COOTBETCTBYIOIIMX
peakuuii 1 GOpMYIHPOBATH BHIBOABI HA
OCHOBE 3TH; PE3YJIbTaTOB,;

- YMETb aHAJIM3UPOBATH XUMHUYECKYIO
WHPOPMALIUIO, TOTYyYaeMYI0 U3 Pa3HBI;
HCTOYHUKOB (CPEACTB MacCOBOM
nH(pOopMaIum, ceTb IHTepHET U IpyTHE);

- BJIaZIeTh OCHOBHBIMU METOJaMU HAy4YHOTO
MO3HAHUS BELIECTB M XUMUYCCKH; SIBICHUN
(HabmroieHne, 3MepeHne, IKCIIEPUMEHT,
MOJICTTPOBaHHE);

- YMETb IPOBOJIUTH PACUETHI 110
XMUMUYECKUM (popMynam u ypaBHeHHs! ¥,
XUMHAYECKHUX PEAKIUH C UCTIONIb30BaHUEM
(U3NUECKUX BEIMYMH XapaKTePU3YIOIIIX
BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI:
Macchl, 00beM; (HOpMaIbHBIC YCIIOBHS)
ra3oB, KOJMYECTBA BEILECTBA; UCIIOJIb30BaH
CHUCTEMHbBIC XUMHNYECCKUEC 3HAHUA 1A
NPUHATHS PELICHUI B KOHKPETHBI,
JKU3HEHHBIX CUTYaLHAX, CBI3aHHBIX C
BCIIECTBAMU U UX NIPUMCHCHUEM

OK 04. D¢pdexTuBHO
B3aNMOJICHCTBOBATh
u paboTaTh B
KOJIJICKTHBE U
KOMaH 1€

- TOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSATENLHOCTH U
CaMOOTIPEICIICHUIO;

- OBJIaJICHUE HABbIKAMU y4eOHO-
UCCIIEA0BATENBCKON, IPOEKTHON U
COITMATLHOM JeSITEIIHLHOCTH;
OBnajzieHNe YHUBEPCATHLHBIMA
KOMMYHUKATUBHBIMH JICHCTBUSMHU:
0) coBMecCTHas IeITEIbHOCTb:

- NIOHMMATbL M MCIOJIL30BaTh
MPEUMYIIECTBAa KOMaHTHOU 1
WH/IMBUTy AJTbHOU PabOTHI;

- IPUHUMATh L€ COBMECTHOU
JICATSIIbHOCTH, OPTaHU30BbIBATh U
KOOPJWHHUPOBATH JACHCTBUS TI0 €€

- YMETh TUTAHUPOBATH U BBIIOIHATH
XUMHYECKHAN IKCTIEpUMEHT (TIpeBpalleHus
OpTraHUYECKUX BEIIECTB NMPU HATPEBAHUU,
MOJIyYCHHE ITUJICHA U U3yYEHUE ero
CBOICTB, KAYECTBEHHBIEC PEAKIINH HA
aJbACTUIBI, KpaXMaJl, YKCYCHYIO KUCIIOTY;
JIeHaTypanus OEJIKOB IPH HATPEBaHUH,
[BETHBIC PEAKIIMU OCITKOB; IIPOBOIUTH
peaKkuu HOHHOTO 0OMEHa, OTIPEACIISATh
cpeny BOJHBIX pacTBOPOB, KaueCTBEHHEIE
peaknuu Ha cynb(at-, KapOooHaT- 1 XJIOPH/I-
AHUOHBI, HA KATHOH aMMOHHSI; pelIaTh
AKCIIEPUMEHTAIBHBIC 33129 110 TEMaM
"Metamiel" u "Hemeramst") B
COOTBETCTBHUU C NMPABUIIAMU TEXHUKHU




JIOCTHKEHHIO: COCTABIIATH TNIAaH
JICUCTBUM, pacipeaelisiTh POJU C yUETOM
MHEHHUH Y9aCTHUKOB 00CYX/IaTh
pe3yJbTaThl COBMECTHOM Pa0OTHI,

- KOOPJIWHHPOBATH U BBIIIOJIHATEH pabOTy
B YCJIOBHSIX PEajbHOTO, BUPTYaIbHOTO U
KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

- OCYIIECTBIIATH MMO3UTHBHOE
CTPaTerm4ecKoe MOBEeIEHUE B PA3TMIHBIX
CUTYaIUsIX, IPOSBIISITh TBOPYECTBO U
BoOOpakeHue, OBITH HHUITHATHBHBIM
OBnaneHne yHUBEPCATbHBIMU
PETYJIATUBHBIMH JCHCTBUSIMH:

T TIPUHATHE Ce0sl U APYTUX JFOCH:

- TPUHAMATH MOTHUBBI U apTyYMEHTHI
JIPYTHX JIFOJICH TIPU aHAaJN3e Pe3yIbTaTOB
JIESATEIILHOCTH;

- TIpU3HaBaTh CBOE MMPABO U MPaBO
JIPYTHX IIFOJIEH Ha OIMINOKHY;

- pa3BHUBaTh CIOCOOHOCTH MOHUMATH MHUP
C TIO3MIIUYU JIPYTOTO YEJIOBEKa

0e30macHOCTH MIPU OOPAIIEHUH C
BEIIECTBAMU M Ta00PaTOPHBIM
000pyIOBaHUEM; TIPEICTABIISTH PE3yIbTATHI
XMUMHYECKOTO SKCIIEPUMEHTa B popme
3aITUCH YPaBHEHUI COOTBETCTBYIOIIHX
peakiuii 1 GOpMyJIMPOBAThH BBIBOBI Ha
OCHOBE 3THX PE3yJIbTATOB

OK 07.
ConeiicTBOBaTh
COXPaHCHUIO

OKpY Karolen
CpeIbl,
pecypcocoepeskeHu
10, IPUMECHATH
3HaHUA 00
N3MCHCHHUU
KJIMMaTa, NpHUHIUIIbI
OepexKITNBOTO
MIPOM3BOJICTBA,
3pHEKTHBHO
JIEUCTBOBATH B
Ype3BBIYAHBIX
CUTyalusax

B o6macTi 5K0IOrHYecKoro BOCIIUTAHUS:
- c(hOpMHUPOBAHHOCTH IKOJOTHUECKOM
KYJIBTYpBI, IOHUMAaHUE BIUSHUS
COLMAIBHO-?)KOHOMHYECKHUX ITPOLIECCOB
Ha COCTOSIHUE MIPUPOAHON U COLIMATIBHOMN
Cpelibl, 0CO3HAHUE III00ATLHOTO
XapakTepa dKOJIOTHYSCKUX MTPOo0IIeM;

- IUIAHUPOBAHME U OCYLIECTBICHUE
JICVCTBUI B OKPYXaloIleil cpesie Ha
OCHOBE 3HAHUS LENEW YCTOWUUBOTO
Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HETIPUSATUE ACUCTBUM,
MPUHOCAILIUX BpEJl OKPYKaroLIEH CPEIE;
- yMEHHUE IPOrHO3UPOBATH
HEOaronpUATHBIE SKOJIOTUIECKHE
MOCJICNICTBUSA MTPEANPUHUMAEMBIX
JIEHCTBUMN, IPENOTBPAILATD UX;

- PpacIIMpEHUE ONbITa ACSITEILHOCTH
JKOJIOTMYECKOH HANPaBJICHHOCTH;

- OBJAJICHUE HaBBIKAMH YIEOHO-
UCCIEA0BATENBCKON, IPOEKTHON U
COIMAIBHON JAESITENIbHOCTH

- copMUpOBaTh NPEACTABICHUS: O
XUMHYECKON COCTABIIAIOLIEH
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, POJIU
XMMHUU B TIO3HAHUU ABJICHUH IPUPOIBI, B
(opMHUPOBAaHNH MBIIIJICHUS U KYJIBTYPbI
JUYHOCTH, €€ ()YHKIIMOHAIbHON
IPaMOTHOCTH, HEOOXOAUMOM JIJIsI pEeIICHHUS
MPAaKTUYECKUX 33734 U 3KOJIOTUIECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJHOM cperie;

- yMeTb cOOMIONATh PABUIIA 3KOIOTUIECKU
11eJ1ecO00Pa3HOro NOBEACHUS B OBITY U
TPYAOBOH E€ATENBHOCTH B LENAX
COXPaHEHHs CBOETO 3JI0POBbS U
OKpY>Karollel MPUPOAHOU CPEIbI;
YUUTBIBATh OMIACHOCTH BO3/IEMCTBUA Ha
YKUBBIE OPTaHNU3MBI OTIPEIEIEHHBIX BEIECTB,
MOHUMast CMBICJI TIOKa3aTelsl MpeleIbHON
JIOIYCTUMOMN KOHIIEHTpalun

B paMKax ImporpaMmbl yqe6H0171 JUCHUIITIMHBI INIAHUPYECTCS JOCTHKCHHUEC TMYHOCTHBIX PE3YJIbTAaTOB.

Kox amyHoCTHBIX
pe3yabTaToOB

JInuHOCTHBIE Pe3yIbTATHI

JP9

CosHaromnuii eHHOCTh JKU3HH, 3710POBbs U Oe30macHocTH. COOIOIA0NIHi 1
MPOTIATaHUP YOI 30POBBIT 00pa3 ®U3HU (3I0pOBOC TUTAHKE, COOJIIO/ICHUE TUTUCHBI,
PEXUM 3aHATHH U OTIbIXa, (PM3UIeCKasi aKTUBHOCTS), IEMOHCTPHUPYIOIIHI CTPEMIICHHE K
(m3nyecKoMy coBepIIeHCTBOBaHNUIO. [IposBisirommii co3HaTeIbHOE 1 000CHOBAaHHOE
HEMpPUATHE BPETHBIX MPUBBIYEK U OMACHBIX HAKJIOHHOCTEH (KypeHue, ynorpeOaeHme
AJIKOT0JIs, HAPKOTHUKOB, IICUX0AKTUBHBIX BEIIECTB, a3apTHBIX U, JIFOOBIX (hOpM
3aBHCHMOCTEH), IECTPYKTUBHOIO TIOBEJICHHUS B OOIIECTBE, B TOM YKCJIC B IU(DPOBOH cpeie

JIP 10

BepemmBo OTHOC?HJ.IPIﬁCH K IpUPOAHOMY HACJICAUIO CTPAHBI U MUPA, HpOHBHSIIOH.[I/Iﬁ




c(OPMHPOBAHHOCTD IKOJIOTUIECKOM KYJIbTYPhl Ha OCHOBE TIOHUMAHHUSI BIIVISIHUSI COITMAJIBHBIX,
HKOHOMHYECKHX U TPO(eCcCHOHATEHO-POU3BOJICTBEHHBIX MTPOIIECCOB HA OKPYKAIOIIYIO
cpeny. Beipaxaromuii nedarenbHOe HEIPUATHE ASHCTBUHN, IPUHOCAIIMX Bpe MPUPOAE,
pacmo3HAOIINHi OTACHOCTH CpeAbl 0OUTaHNUs, MPEAYPEKAAIOMINNA PUCKOBAHHOE ITOBEICHHE
JOPYTUX TpaKAaH, TOMyISPH3UPYIOMIHNA ClIOCOOBI COXpaHEHUS TAaMSTHHKOB ITPHPOJIBI CTPAHBI,
peruoHa, TSPPUTOPHH, TIOCEIICHNUS, BKJIFOUCHHBIH B 00IIECTBEHHBIC HHUIIMATHBEI,
HarpaBJIeHHbIE Ha 3200Ty 0 HUX

JIP 14

['0TOBBIIT COOTBETCTBOBATH OKHUIAHUAM PabOTOMATENCH: IPOSKTHO-MBICIAIHH, ) PEKTHBHO
B3aMMOCHCTBYIOIINN C YWICHAMH KOMaH/IbI ¥ COTPYAHUYAIOINNA C IPYTUMH JTFOABMH,
OCO3HaHHO BBITIOJIHSIOIINN TPOQecCHOHALHBIC TPeOOBaHMUS, OTBETCTBCHHBIH,
MTyHKTYaJIbHBIHN, TUCIIMILTHHUPOBAHHBIH, TPYAO0TFOOUBBIN, KPUTUICCKU MBICIISIINH,
HallEJICHHBIM Ha JOCTUKEHUE TIOCTABJICHHBIX LEIEH; IEMOHCTPUPYIOIIUI
Po(heCCUOHATBHYIO )KH3HECTONKOCTh

2. CTPYKTYPA U COAEPXKAHUE YUYEBHOM JUCIUILINHBI

2.1. O0beM y4eOHOM JMCUUILIMHBI U BH/bI Y4eOHOH padoThl

Buj y4e0OHoii padoTbl O0beM B yacax
O0beM 00pa3oBaTENbHON MPOTPAMMEI YI€OHOM JUCIIATLIHHEI 72
BT. 4..
TEOPETUYECKOE 00YUCHHE 36
nabopaTopHBIE 3aHATHUSL 10
MPaKTUYECKUE 3aHATHsI, KOHTPOJIbHBIE pabOTHI 24
NPOMEXYTOYHAsl aTTecTanus (apyrast GopMa KOHTPOJIs (UTOroBasi KOHTPOJIbHAS 9
pabota))
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2.2. TeMaTH4yeCKMil IJIAH U COAEPKAHME YUEOHON TUCHUIIMHBI

Koanl
KOMIIETEeHI[ U
M JTHYHOCTHBIX
HaumenoBanue Oo0nbem, ak. 4. pe3yJIbTaTos,
pa3IeIoB 1 Tem Coaeprxanue yue0HOro MaTepuaa U (popMbl OPraHU3AIUU AeATEIbLHOCTH 00yYaI0LIHUXCH ¢dopmupoBanuio
KOTOPBIX
crnocodcTByer
3JIEMEHT
NporpamMmel
1 2 3 4
Pa3nen 1. OcHOBBI CTpOEHNS BellleCTBA 6
Tema 1.1. Ctpoenue Coaepxxanne yueOHOro MaTepHuasia
aTOMOB XMMHUYECKUX CoBpeMeHHbIE MOJENb CTPOeHUS aToMa. CUMBOJIUYECKUH SI3bIK XUMUU. XUMUYECKUHI 3JIEMEHT.
9JICMEHTOB U MPUpPOJa | DIeKTpoHHas KoH(uUTypanus atoma. Kiaccudukarys XAMAIeCKUX 3JIEMEHTOB (S-, P-, d-3J1eMEHTHI). 4
XUMHYECKOM CBSI3U BanentHeie 35ekTpoHbl. BageHTHOCTh. DIEKTPOHHAS PUPOJA XUMHUUYESCKOU CBS3H.
DNEeKTPOOTPHUIIATENHHOCTh. BUIBI XUMHUYECKO CBsI3M (KOBAJIEHTHAsI, MOHHAS, METaJNIMYecKasi,
BOJIOPOJIHAsI) U CTIOCOOBI €e 00pa3oBaHUs
B TOM YHc/Ie NPAKTHYECKUX 3aHATHI 2 OK 01, JIP 9,
Pemenne 3a1anuii Ha UCIIOJIb30BaHUE XMMHUYECKON CUMBOJIMKH U Ha3BaHWH COSTMHEHHUH 110 JIP 10, JIP 14
HOMEHKJIAType MEXAYHAPOJHOTO COK03a TEOPETUUECKON U MPUKIAAHON XUMHUU U TPUBUATBHBIX
Ha3BaHUH ISl COCTABJICHUS XUMUYECKIX (POPMYIT IBYXaTOMHBIX COeTUHEHHI (OKCHUIOB, CYIb(MHUIA0B,
TUAPUJIOB U T.I1.) U IPYTUX HEOPTAaHUIECKUX COSTUHEHUI OTJCIHHBIX KIaCCOB. 2
[IpakTrueckue 3a1aHNs HA YCTAHOBIIEHUE CBSA3H MEXK]Iy CTPOCHHEM aTOMOB XMMHUECKUX JIEMEHTOB
U NEPUOJINYECKUM U3MEHEHUEM CBOMCTB XUMUYECKUX SJIEMEHTOB U UX COCTMHEHUN B COOTBETCTBUU
¢ oJtokeHreM lleproamaeckoil CHCTEMBI
Tema 1.2. Coaepxxanue yueOHOro MaTepuaJia (MpakTHYeCKUe 3aHATHA) 2
[Mepuoauyeckuit ITepuoauueckas cucrema xumuueckux snemeHToB [I.1. MenneneeBa. ®u3nyeckuii CMbICH
3aKOH ¥ Tabnuua [Tepnonnueckoro 3akona [[.J1. Menneneera. 3aKOHOMEPHOCTH N3MEHEHHS CBOUCTB XUMUIECKUX
H.W. Menneneesa AJIEMEHTOB, 00pPa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIECTB B COOTBETCTBUH C MOJIOKEHHUEM OK 01. OK 02
XUMUYECKOro 3eMenTa B [lepuoauyeckoil cucreme. MupoBo33peHUECKOE U HAyYHOE 3HAUCHHE JIP 9 ’ JIP 10 ’
[Tepnomnueckoro 3akona [[.1. Menneneena. [Iporaosst JI.M1. Menneneepa. OTKpHITHE HOBBIX 2 ’

XUMHUYCCKUX DJICMCHTOB. PeHIeHI/Ie HpaKTI/IKO-OpI/IeHTI/IpOBaHHBIX TCOpeTquCKHX 3aJIaHI/II\/’I Ha
XapaKTepHU3aII0 XUMHUIECKUX YIEMEHTOB «MeTaumdeckue / HEeMeTaJuIMIeCKUe CBOMCTBA,
AIEKTPOOTPHUIATEITLHOCTh XUMUICCKUX DJIEMEHTOB B COOTBETCTBHH C UX JICKTPOHHBIM CTPOSHUEM U
MOJI0)KEHUEM B NMEPUOJIMUECKON crcTeME XUMUUYecKux aneMenToB JI.M1. MenzaeneeBa»
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Pa3nen 2. XumMu4yeckne peakuuu 12
Tewma 2.1. Turst Copaeprxanue yuedOHOro MaTepuajia
XUMHYecKHX peakuni | Knmaccudukanus u THIIBI XUMHYECKUX PEAKIUH ¢ y4acTHeM HeopraHnveckux BemecTs. CocTaBieHne
YpaBHEHUH peaknnuii COSIMHEHNS, Pa3IOKeHHs, 3aMeleHrsT, 0OMeHa, B T.4. peaKIuil TOpPEHus,
OKHCIIEHUS-BOCCTAHOBIICHHS. 6
YpaBHEHHUS OKUCIIEHUS-BOCCTaHOBIEHUs. CTeneHb oKucineHnss. OKUCINTENb U BOCCTAHOBUTENb.
CocTtaBnieHue 1 ypaBHEHHE OKCUIIMTENBHO-BOCCTAHOBUTENBHBIX PEAKIIMA METOJIOM 3JIEKTPOHHOTO OK 01. OK 04
Oamanca. OKHCIUTETHHO-BOCCTAHOBHUTEIHHBIE PEAKIINH B IPUPO/IC, TIPONU3BOICTBEHHBIX MPOIIECCaxX U ' '
KU3HEACSTeIbHOCTH OPTaHU3MOB 7P 9, JIP 10,
B ToM umcie npakTHYeCKUX 3aHATHIA 2 P 14
KonnuectBennsie oTHOIIeHNU B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHA B XUMUH U pacueThl IO
YpaBHEHUSIM XUMHUYECKUX peakiuid. Mob Kak eIWHHUIIA KOJIHMYeCcTBa BemecTBa. MomsipHas Macca.
3aKoHBI COXpaHEHUS MacChl U SHEPTUH. 3aKOH ABorapo. MoJspHbIi 00beM ra3zoB. OTHOCUTEbHAS 2
IJIOTHOCTB Ta30B. PacueTsl O ypaBHEHHUSIM XUMHUECKUX peakiuil ¢ HCIIOIb30BaHUEM MacCHhl,
o0BeMa (HOpMaITBHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BENIECTBA
Tema 2.2. Conep:xanue y4eOHOro MaTepuaJia
DIEeKTPOIUTHYECKAS Teopust 37eKTpOTUTHIECKOM quccorrarii. MoHbI. DIEKTPONUTHI, HEIJIEKTPOIUTHL. Peakinu
JIUCCOLIMAIUS 1 noHHoro oomMeHa. CocTaBJieHHE peaKkinii HOHHOTO 0OMEHA ITyTeM COCTABIICHUSI MX TIOJTHBIX U 4
WOHHBIN 00MeH COKpAIIICHHBIX MOHHBIX YpaBHeHNN. KUCIIOTHO-OCHOBHBIE peakiinu. 3a1aHus Ha COCTABIICHHE
HOHHBIX PEAKIUI OK 01, OK 04,
B ToM unciie 1a00paTOPHBIX 3aHATHH 2 JIP 9, JIP 10,
JlaGopatopHas padoTa «THITbI XUMHUYECKHUX PEAKIUII» P 14
HccnenoBanne THIOB (TI0 COCTaBYy M KOJMYECTBY UCXOTHBIX U 00pa3yOMUXCs BEIIECTB) U 5
MIPU3HAKOB XUMHUYECKUX peakiuii. [[poBeneHue peakiyii HOHHOTO OOMEHa, OTIpeIeIICHHEe CPEeIbl
BOJHBIX PacTBOPOB. 3aJaHHUs HA COCTABIIEHHE HOHHBIX PEaKIHii
KonTponbHas CrpoeHue BelecTBa U XMMUYECKUE PeaKIiuu 2
paborta 1
Pa3nen 3. CTpoeHue u CBOMCTBA HEOPraHMYECKUX BelIeCTB 18
Tema 3.1. Conep:xanue yueOHOro MaTepuasia
Knaccugpukanus, [Ipeamer neopranndeckoii xumun. Kinaccuduxanus HeopraHuueckux Bemects. [IpocTrie u
HOMEHKJIaTypa " cJI0kHbIEe BenjecTBa. OCHOBHBIE KJIACCHI CJIOXKHBIX BEIECTB (OKCHBI, THAPOKCHIBI, KUCIOTHI, COJIH). OK 01. OK 02
CTpOEHHE B3anmocBsa3p HeOpraHMYECKUX BEIIeCTB. ATperaTHsle COCTOSIHHA BenlecTBa. Kpucrammnieckue u 6 TP 9 ’ 1P 10 ’
HEOPraHWYEeCKNX amopdHsbIe BemecTBa. THUIBI KPUCTAJUIMIECKUX PEUIETOK (ATOMHAs, MOJIEKYJISIpHAS, MOHHAS, ° '
BEIIECTB MeTaJUIn4ecKas). 3aBUCUMOCTb (PU3NUECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAJUTUUIECKOH PEIIETKH. P 14

3aBHUCHUMOCTh XUMHUECKOU aKTUBHOCTH BELIECTB OT BUJIa XUMUYECKOU CBSI3U U THUIIA
KpUCTAITMUECKON permeTku. [IpudanHBl MHOTOOOpa3us BeNiecTB
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B TOoM uMciie NpakTHYeCKUX 3aHATHIA

Homenknarypa HeopraHMYeCKHX BEIIECTB: HA3BaHUE BEIIECTBA HCXO/S U3 HX XUMHUIECKOH HopMyJTbl
WJIM COCTABJIICHUE XUMHUYECKOW (DOPMYIIBI HCXO/Is MX Ha3BAHUS BEILECTB 110 MEKYHAPOIHOH
(MIOIMAK) mnmm TpuBHAIbHOM HOMEHKIIATYPe.

Penrenue mpakTuveckux 3aaHui Mo KiaccuuKaluyi, HOMEHKIATYpE H XUMUYECKUM (hopMyriaM
HEOPTaHMYECKUX BEIICCTB PA3JIMYHBIX KIIACCOB (YrapHBIN ra3, YIICKUCIbIN ra3, aMMHUakK, raiieHas
W3BECTh, HETAIICHASI U3BECTh, MUTHEBAS COJIA U JIP.): Ha3bIBaTh H COCTABISATH (POPMYIIBI XUMUUECKHIX
BEIIECTB, OMPEJIENISATh MPUHAIIISKHOCTD K KIlaccy.

Tema 3.2. duznxo-
XUMHUYECKHE CBOMCTBA
HEOPTaHUYECKUX
BEIIECTB

Conep:xanue y4eOHOro MaTepuaJia

Metaiibl. O0mue GU3nYecKue U XMMUYECKUE CBOWCTBA MeTaJIOB. CrIOCOOBI MONy4eHUs. 3HAUCHHUE
METAJJIOB W HEMETAIUIOB B IMPHUPOJE M KU3IHENEATEILHOCTH 4YeJloBeKa W opraHm3mMoB. Kopposus
METAJIJIOB: BHJIBI KOPPO3UH, CIOCOOBI 3aIIUTHI METAIUIOB OT KOPPO3HH.

Hemeramnel. OOmme ¢usnveckne W XUMHUYSCKHE CBOWMCTBA HEMETAUIOB. THNHWYHBIE CBOMCTBA
HemeraioB IV — VII rpynn. Knaccupukanms u HOMEHKIAaTypa COEAMHEHWH HEMETaJlIOB.
KpyroBopoTsl OMOTEHHBIX IIEMEHTOB B IIPHUPO/IE.

XYUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIICCTB (OKCHJIOB, THIPOKCHIIOB,
KHCJIOT, COJIeH M Jip.). 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COETMHEeHH, BBICIIINX OKCHJIOB U THIPOKCHIOB

B ToM unciie npakTHYECKUX 3aHATHIA

CocTraBreHue ypaBHEHUH XUMHUYECKHUX PEaKIHi C y9aCTHEM MPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX
BEIIECTB: METAJUIOB U HEMETAJUIOB; OKCHIOB METAJUIOB, HEMETAIJIOB M aM()OTEPHBIX IEMEHTOB,;
HEOPraHMYECKUX KHCIIOT, OCHOBaHUI 1 aM(OTEPHBIX THAPOKCHIOB; HEOPIraHNYECKUX COJIEH,
XapaKTEPU3YIOIIMX UX CBOMCTBA. PellieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aaHUI Ha
CBOIiCTBa, COCTaB, MOTyYeHUE U O€301aCHOE HCIO0JIb30BaHNE BaKHEHIIINX HEOPraHUUECKHUX BEIECTB
B OBITY M IPAKTUYECKON AEATEIbHOCTH YeJIOBEKa

OK 01, OK 02,
JIP 9, JIP 10,
JIP 14

Tewma 3.3.
Wnentudukariyst
HEOPraHUYECKUX
BEIIECTB

Copaepxanne yueOHOro MaTepuaja (JiabopaTopHbie 3aHATHS)

JlaGopartopHas paboTa «neHTruduKams HEOPraHMUECKUX BEIIECTBY

Pemienue sxcriepuMeHTaNBHBIX 33424 110 XMMUYECKUM CBOMCTBAM METAJUIOB M HEMETAJIJIOB 110
pacro3HaBaHUIO U MOJTYYECHUIO COETMHEHNI METaJUIOB K HEMETAJLIOB.

I/IZICHTI/Iq)I/IKaHI/ISI HEOPraHN4€CKUX BECUICCTB C UCIIOJIb30BAHUEM HUX (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX CBOI71CTB,
XapaKTEepHBIX KAYECTBEHHBIX peaknnid. KauecTBeHHBIE peaknny Ha cynb(dar-, KapOOHAT- ¥ XJIOPHI-
AQHHMOHBI, HA KATHOH aMMOHHS

OK 01, OK 02,
OK 04, JIP 9,
JIP 10, JIP 14

KonTponbHas
paboTa 2

CBolicTBa HCOPraHNYCCKUX BCUICCTB

Pa3nen 4. CTpoenue 1 cBOiicTBa OPraHUYeCKUX BelleCTB

24

Tema 4.1.

Conep:xanue yueOHOro MaTepuaJia

OK 01, JIP 9,
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Kiaccudukarms,
CTpOCHUE U
HOMEHKJIaTypa
OpPraHMYECKUX
BEIIICCTB

[TosiBneHue u pa3BUTUE OPraHUYECKON XUMHUU Kak Haykd. [Ipenmer opranndeckoil xumuu. MecTo u
3HaYeHHE OPTraHMYECKOW XMMHHU B CUCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOEHHE KaK MOPAIOK COEIMHEHHS aTOMOB B MOJIEKYJIE COIJIACHO MX BaJEHTHOCTH.
OCHOBHBI€ NOJIOKEHUSI TEOPUHU XUMHUYECKOTO CTPOSHHSI OPraHMUECKUX COeTUHEHHH

A.M. BytnepoBa. YriepoIHbIi CKEIEeT OPraHnIeCKOW MOJIEKYJIbl. 3aBHCHMOCTH CBOVMCTB BEIIECTB OT
XHUMHUYECKOr0 CTpOeHUs MoneKyi. Mi3omepus u n3oMepsl.

[onsTre o pynkunonanbpHOM rpymnne. Paaukan. [lpuHOIMOB Ki1acCUPHUKALNU OPraHUIeCKUX
coequHeHHH. MeXayHapoaHas HOMEHKIIATypa U IPHUHITUIIBl HOMEHKIIATYPhl OPTaHUIEeCKIX
coequHennid. [loHATHE 00 a30TCOAEPKAIMUX COSNUHEHHIX, ONOIIOTUYECKN aKTHBHBIX BEIIECTBAX
(yrneBogax, upax, Oeskax u JIp.), BRICOKOMOJIEKYISIPHBIX COSAMHEHHUAX (MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BEHO)

B ToM umciie npakTHYEeCKUX 3aHATHIA

Homenknarypa opraHu4eckux cOeIMHEHUHN OTAEIbHBIX KJIACCOB (HACHIIIEHHBIE, HEHACKIILIEHHBIE U
apOMaTUYECKHUE YTIIeBOJOPObI, CITUPTHI, (PEHOIBI, aJbAeTHABI, KETOHBI, KAPOOHOBBIC KUCIIOTHI U
ap.). CocraBiieHHE MOJIHBIX M COKPAILEHHBIX CTPYKTYPHBIX ()OPMYJI OPraHMUYECKHX BEILIECTB
OTJENBHBIX KJIACCOB, HCIIONIB3YS X Ha3BaHUS 110 CHCTEMaTHUECKOH U TPUBHAILHON HOMEHKJIAType
(9THINEeH, alleTUIIeH, TIMIEepHH, PeHo, popManbaeri, YKCyCHas KACIOTa, TIIUIUH). PacyeTs
npocreiinieii GopMyIibl OpraHMYecKOi MOJICKYJIbI HCXO/Isl M3 3JIEMEHTHOT0 coctasa (B %)

JIP 10, JIP 14

Tema 4.2. CoiicTBa
OpTaHUYECKUX
COEIMHEHU N

Copaepxanne yueOHOro MaTepHuajia

DU3NKO-XUMHUYECKHE CBOWCTBA OPTaHUYECKUX COSAMHECHUHN OTACIbHBIX KJIACCOB (0COOCHHOCTH
KJaccu(uKaIyi ¥ HOMEHKIIaTypbl BHYTPH KJIacca; TOMOJIOTUYECKUH psiji 1 oOmias hopmya;
n3oMepust; PU3NIecKnue CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI TOTYyYEHUS):

- IpeJieNIbHbIE YTIIEeBOAOPOIB (aJKaHbl U LUKIIOAJIKaHbl). [ opeHne MeTaHa Kak OJMH U3 OCHOBHBIX
HCTOYHUKOB TEIIa B IPOMBIIIJICHHOCTH U ObITy. CBOMCTBA MPUPOJHBIX YTIIEBOIOPOOB,
HaxXO0XJICHUE B MPUPOJIE U IPUMEHEHHE AJIKaHOB;

- Hempe/eIbHbIe (aJIKeHbI, AIKMHBI U aJKaJUeHbI) U apoMaTU4YeCcKUe yIiaeBoaopoasl. I openne
areTHiIeHa KaK ICTOYHUK BBICOKOTEMITEPATYPHOTO TNIAMEHH IS CBAPKHU M PE3KH METAJUIOB;

- KHCJIOPOJTHOCOIEp KaIlie COeAMHEHHS (CITUPTHI U (PeHOIbI, KApOOHOBBIE KUCTIOTHI M A(UPHI,
QJIBJCTHIBI U KETOHBI, )KUPBI, yrineBoasl). [IpakTniyeckoe npuMeHeHHe STHIICHTTTMKOJIS, TIIUIEPHHA,
¢enomna. [Ipumenenne popmaibliernia, aneTanbIeruaa, yKCyCHOW KUCIOThl. MblIa Kak coyu
BBICIIINX KapOOHOBBIX KHCIOT. MOloIIHe CBOWCTBA MbLIA;

- a30TCoJIepKaIUe COSAMHEHHS (aMUHBI M1 aMUHOKHUCIIOTHI, Oenku). BeicokoMonekynsipHbie
coeAnHEeHHs (CUHTETUYECKUE U ONOJIOrMYeCKH-aKTUBHbIE). MOHOMED, OJIUMEp, CTPYKTYPHOE 3BEHO.
[Nonmumepu3anus 3THIEHA KaK OCHOBHOE HAIPaBJICHHE €T0 HCIIONIb30BaHus. | eHeTndeckas CBs3b
MEX/1y KJ1accaMHi OpraHMYeCKUX COeIMHEHUM

12

B ToM 4mciie npakTHYeCKNX 3aHATHI

OK 01, OK 02,
OK 04, JIP 9,
JIP 10, JIP 14
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CBoiicTBa OpraHMYECKHUX COEIHHEHUI OTAEIHHBIX KJIACCOB (TPUBUATBbHAS U MEXKIyHAPOIHAS
HOMEHKJIaTypa, XUMHUYECKHEe CBOWCTBA, CIIOCOOBI TIOMYUEeHMsI): TIpeaeIbHbIe (AIKaHbI H
IUKJIOATIKAHBI), HETIPEIEIbHBIC (AIKCHBI, ATKWHBI U aJIKaJUCHBI) U apOMaTHYECKUE YTIIEBOIOPO/IbI,
CIUPTHI U ()SHOJIBI, KAPOOHOBBIC KUCIOTHI U 3(PUPBI, AlIbJETHU Bl U KETOHBI, aMUHBI H aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHNS. 3aJaHUs Ha COCTABIICHNE YPABHEHNH XUMUYECKIX PEAKIINH C
y4acTHEeM OPraHUYECKUX BEIIECTB HA OCHOBAHUU MX COCTaBa U CTPOCHUS

CocTaBiieHuE CXeM peakiuii (B TOM YHCIIE 10 PEJIOKEHHBIM IETIOYKaM PEBPALICHMIA ),
XapaKTEPU3YIOMMNX XUMUYECKUE CBOMCTBA OPTaHUYECKUX COCIMHEHNUN OTIEIbHBIX KIJIACCOB,
CHOCOOBI MX TIOIYYCHUS U Ha3BaHUE OPTaHMYECKUX COeTNHEHONH TI0 TPUBHUAIBHOMN HITH
MEX/yHAPOJHON CUCTEMAaTUYECKOW HOMEHKIIAType. PellleHne MpakTHKO-OpUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJJaHUI Ha CBOMCTBA OPTraHMYECKUX COEAUHEHUM OTJEIbHBIX KIacCOB

B Tom unciie 1a00paTOPHBIX 3aHATHI

JlaboparopHas pabota «IIpekpalieHus OpraHnYecKUX BEIICCTB IPU HATPEBAHUIDY
[Tomy4yenue sTUnEHA M U3yYEHUE €TI0 CBOMUCTB. MoIeIHpOBaHNE MOJICKYT M XUMUYECKUX
MIpeBpaIeHNd Ha PUMepe dTaHa, STUIICHA, alleTUICHA U JIp.

Tema 4.3.
Wnentudukanys
OpPraHUYECKUX
BEILIECTB, UX
3HAYEHHUE U
MIPUMEHEHUE B
OBITOBOM U
MPOU3BOICTBEHHON
eI TENIbHOCTH
yeJI0BeKa

Conep:xanue y4eOHOro MaTepuaJia

Buoopranmnyeckue coenunenus. [Ipumenenne u 6uonoruyueckast posib yriieBo1oB. OKucIeHne
YIJI€BOIOB — HICTOYHUK SHEPTHH KUBBIX OpraHu3MoB. O01acTH MPUMEHEHNST aMUHOKHCIIOT.
[IpeBpamienns 6OenkoB MUK B opranu3Me. buonorndeckre ¢pyHkmn 0enkoB. buonorudeckre
(GyHKINY KUPOB. PoNb opraHnveckoil XUMUM B PELICHUH MTPOOJIeM MUIIEBON 0€30MacHOCTH.
Pounb opranrueckoil XMMHU B PEIICHUH TTPOOJIEM SHEPreTHUECKOM 0€30I1aCHOCTH, B Pa3BUTHU
MEJIUIIMHBI, CO3JaHUN HOBBIX MaTepHAIIOB, HOBBIX ICTOYHHUKOB HEPTUH (aIbTepHATHBHBIC
WMCTOYHUKY 3Heprun). ONMacHOCTh BO3/IEHCTBHS Ha )KUBBIE OPTaHU3MbI OPTraHHYECKUX BEIIECTB
OTJETBHBIX KIaccOB (YIII€BOAOPO/IbI, CIIUPTHL, (PEHOIBI, XJOPOPraHNIECKHE TIPOU3BOIHBIE,
QJBJIETHJIBI U JIP.), CMBICJI TTOKa3aTellsl MpeelIbHO JOITyCTUMOUN KOHIIEHTPAIHH

B Tom unciie 1a00paTOPHBIX 3aHATHI

JlaboparopHas pabora «neHTnduKanysi OpraHuuecKuX COeIMHEHNHN OTIENbHBIX KIIACCOBY
Wnentnduxanms opraHnuecKuX COeTUHEHUN OTJENIBHBIX KJIacCcoB (Ha IPUMEpPE allbJIerH/I0B,
Kpaxmaja, YKCYCHOM KHCIIOThI, OSIIKOB U T.I1.) C UCIIOJIb30BaHUEM MX (PU3UKO-XUMHUYECKHX CBOWCTB
1 XapaKTePHBIX KAYeCTBEHHBIX peakiiuil. JleHarypaius Oejka npu HarpeBaHuu. [{BeTHbIC peakiuu
0enkoB. Bo3HUKHOBEHNE aHATTUTHYECKOTO CUTHAJIA C TOYKU 3PEHHSI XUMHUECKUX MPOIIECCOB MPH
MPOTEKaHWU Ka4eCTBEHHOW PeaKIINH, TIO3BOJISFOIIEH MISHTU(DUIIMPOBATH MTPEII0KCHHEIE
OpraHNY€eCKHe BEIIECTBA

OK 01, OK 02,
OK 04, JIP 9,
JIP 10, JIP 14

KontpoibHas
pabota 3

CTpyKTypa U CBOHCTBA OPraHUYECKHUX BEIIECTB

Pa3nen 5. Kunernyeckue n TepMoOANHAMHYECKHE 3AKOHOMEPHOCTH NPOTEeKAHNS XHMHUYECKUX peakmui
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Tema 5.1. CkopocTb

Copaeprxanue yuedOHOro MaTepuajia

XUMHUYECKUAX CKOpOCTh peakiiy, €€ 3aBUCUMOCTb OT Pa3lIUYHbIX (PAKTOPOB: IPUPOIBI PEATUPYIOLINX BELIECTB,
peakuuii. KOHIEHTPALH pearupyronyx BEIecTB, TEMIIEPATYPhI U TUIOIAIN PEAKIIMOHHOW MOBEPXHOCTH.
XuMugeckoe Tennobie 3PEKTH XUMUYECKUX PeaKLril. DK30- U SJHJOTEPMUUECKUE PEaKLINH.
paBHOBECHE OOpaTtumMocTh peakunii. XMMHYECKOE PAaBHOBECHE M €TI0 CMEIEeHHE 0] JEHCTBUEM PAa3INYHBIX
(akTOpOB (KOHIIEHTPALMSI PEarceHTOB WIIM MPOJYKTOB PEaKLny, JaBJICHUE, TEMIIEpaTypa) s
CO3/1aHHUs ONITUMAJIBHBIX YCIOBUH MpoTeKaHus Xxumuueckux npoueccos. Ilpunnun Jle IlaTtense OK 01, OK 02,
B ToM 4yHC/I€ IPAKTHYECKHUX 3aHATHI JIP 9, JIP 10,
Pemenne mpakTHKO-OPHEHTHPOBAHHBIX 33JaHUN Ha aHAIH3 (PAKTOPOB, BIMSIOMINX HA U3MEHEHHE JIP 14
CKOPOCTH XMMUYECKOW Peakluy, B T.4. C MO3UIIMK IKOJIOTHIECKH 11eJeco00pa3Horo noBeeHus B
OBITY U TPYIOBOI NESITENBHOCTH B LIEJIAX COXPAHEHUS CBOETO 310POBbS U OKPY’KaIOIIEH MPUPOIHOM
CpEeIBL.
Pewienne nmpakTUKO-OpUEHTUPOBAHHBIX 3a1aHUI Ha mpuMeHeHue npuHnumna Jle-Illarense mis
HAXOKICHUS HAIIPABJICHUS] CMEIICHUS PABHOBECHSI XUMHUECKON peakiy U aHau3 GaKTOpoOB,
BIUSIONIMX HA CMEIICHNE XUMHUYECKOTO PABHOBECHS
Pasnen 6. PactBopbl
Tema 6.1. Ilonsatne o | Comep:kanue yueGHOro Mmatepuasa
pacTBopax PactBopenue kak (pusnko-xuMuieckuit nmporecc. PactBopsl. CriocoObI MPUTOTOBIIEHUST PACTBOPOB.
PactBopuMocTh. MaccoBas 101151 pacTBOpeHHOT0 BeniecTBa. CMBICT MTOKa3aTes MpeneibHO
JOMYCTUMOM KOHIIEHTPALIMX U €TI0 HCIIOJIb30BaHUE B OLIEHKE SKOJIOTHUECKON 0€30IMacHOCTH. OK 01, OK 02,
ITpaBuTa SKOJOTHYECKH TIETECO00PA3HOTO TIOBEACHUS B OBITY M TPY/IOBOM AESITETBHOCTH B IIEIX OK 07, JIP 9,
COXPAHEHUS CBOETO 3/I0POBbS U OKPYKarOLIEW NPUPOIHON CPEJIbl; OACHOCTh BO3JIEUCTBUA HA JIP 10
YKUBBIE OPraHNU3MBI OIIPEEIIEHHBIX BEIECTB.
Pemenne mpakTHKO-OpHEHTHPOBAHHBIX PACUETHBIX 33JaHUI Ha PACTBOPBI, UCIIOJIB3YEMBIE B
OBITOBOM M NMPOU3BOJICTBCHHOM JIEATEIILHOCTH Y€JIOBEKA
Tema 6.2. Copaepxxanne yue0HOro MaTepuaJa (J1aGopaTopHble 3aHATHSA)
Hccnenosanne JlaboparopHas pabora «[IpuroroBienue pacTBOPOB» OK 01, OK 02,
CBOJICTB PacTBOPOB [TpuroroBJeHUE PaCTBOPOB 3aIaHHON (MAcCOBOA, %) KOHIIEHTPAIMH (C TIPAKTHUKO- OK 04, JIP 9,
OpPHUEHTHPOBAHHBIMY BOIIPOCAMH) M OTIPEEIIEHUE CPEIbI BOJHBIX pacTBOPOB. Pemenue 3a1a4 Ha JIP 10, JIP 14
MIPUTOTOBJIEHHE PACTBOPOB
Pa3nen 7. Xumust B ObITY M IPOM3BOICTBEHHOH NeATEJIBLHOCTH YeJI0BEKA
Tema 7.1. Xumus B Coaepxxanue yueOHOro MaTepHuaJia
OBITY U Hogelimue noctmxeHus: XUMUYECKOH HAYKU U XUMUYECKON TEXHONOTUU. Poibs xumuu B OK 01, OK 02,
MIPOU3BOACTBEHHOM o0ecrie4eHUH SKOJIOTMYECKOH, SHEPTeTHUECKON M MUILEBON 0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. OK 04, OK 07,
JIESATeNIbHOCTH [IpaBuna novcka u aHaaN3a XUMUIECKON HH(POPMALINK U3 Pa3TUYHBIX UCTOYHUKOB (Hay4IHAs U JIP 9, JIP 10
YyeJloBeKa yueOHO-Hay4Has TUTepaTypa, CpeAcTBa MacCOBOM HHpOpMaIuu, cets IHTepHET)
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IIpome:xxyTouHasi aTTecTanus (MTOroBasi KOHTPOJIbHAasi paboTa)

Bcero

72
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3. YCJIOBUSA PEAJIM3AIIANA YYEBHOM TUCHUIIIAHBI

3.1. [Ins peanu3auuu NPOrpaMMbl y4eOHOM IMCHUIUVIMHBI TNPeXyCMOTPEHbI CJIeayIouIue
crenuaJbHble MOMeLIeHHS

ydeOHbIe aynuTopuH (TpodUIIbHBIE JTA0OPATOPUHU, MAaCTEPCKHE), OCHAIIEHHBIE 000pYyI0BaHUEM,
TEXHUUYECKUMU CPEJICTBAMU O0yUYEHUSI, HATJISAHBIMU TTOCOOUSIMHU (KOMIUICKTHI yU4eOHBIX Ta0JIHII, CTCHJIOB,
CXeM | [Ip.), TUJAaKTUICCKUMHU MaTepHajaMH Ui MPOBEACHUS 3aHATHI BCEX BUIOB, MPEAYCMOTPEHHBIX
HacTosmel pabodeid TporpaMMoOil AWCHMIUIMHBI, B TOM YHCIE TPYIIOBBIX W WHIUBUAYAIBHBIX
KOHCYJIbTAIIM, a TAKXKE JUTSI TPOBEACHUS TEKYIIET0 KOHTPOJIS, TPOMEKYTOUHOM aTTECTAIIHH.

3.2. UndopmannonHoe odecrieyeHne peaau3amum nNporpaMmmbl

Jnis peanuzanuu mporpaMMbl OMOIHOTEYHBIN (HOHT 00pa30BaTENBHON OpraHU3allul PACIoaraeT
Ne4yaTHbIMM U (WIKM) 3JIEKTPOHHBIMH  00pa30BaTENbHBIMU M HH(QOPMALMOHHBIMU  PECypCcaMy,
PEKOMEHJIOBAaHHBIMH JUII MCIOJB30BaHUS B 00pa3oBaTEIbHOM IpoLlecce, B 00bEeME M KOJIUYECTBE,
OTBEYAIOIIUMH TPeOOBaHUAM (eaepalbHOIO TIOCYIAPCTBEHHOIO O00pa30BaTeNbHOIO CTaHJapTa IO
CTELUAITBHOCTH.

3.2.1. OcHoOBHbBIE NeYaTHbIE U (MJIH) JJIEKTPOHHbIE U3IAHUS

1. 'abpuensn, O. C. Xumus: 10-i kmacc: 6a3oBblii ypoBeHb : ydeOnuk / O. C. 'abpuensH,
N.T. Octpoymos, C. A. CnagkoB. — 5-e u3f., crep. — Mocksa : I[Ipocsemenne, 2023. — 128 ¢. —
ISBN 978-5-09-107222-8. — TekcT : 3J€KTPOHHBIMN.

2. I'abpuensu, O. C. Xumus: 11-i kmacc: 6a3oBblii ypoBeHb : yueOHMK / O. C. I'aOpuensH,
N.T. Octpoymos, C. A. CnankoB. — 5-e¢ u3z., crep. — Mocksa : I[Ipocsemenue, 2023. — 127 ¢. —
ISBN 978-5-09-103623-7. — TekcT : 2JIeKTpOHHBIH.

3.2.2. JlonoJHUTEIbHbI€ HCTOYHHUKH

1. Yepnukona, H. 0. Pemaem 3agaun 10 XUMHH CaMOCTOSITEILHO (C OTBETAMU M PEHICHUSMHU) /
H. 1O. Yepnuxosa, E. B. MemepskoBa. — 2-e uzn., crep. — Cankr-Ilerepoypr : Jlanb, 2023. — 330 c.
— ISBN 978-5-507-45904-9. — TeKcCT : 3JIEKTPOHHBIH.

2. Pe3nukos, B. A. COopHUEK 3a/1a4 U YyIPaKHEHHUH 0 opranndeckor xumuu / B. A. Pe3nukoB. —
3-e m3x., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 336 c¢. — ISBN 978-5-507-46011-3. — Tekcr :
JJIEKTPOHHBIN.

3. Kammyctuna, A. A. OOmas w Heopranwdeckas xumus. [Ipaktmkym / A. A. Kamycrtuna,
. T. Xanbuenko, B. B. JIu6anos. — 3-e u3a., crep. — Canxrt-IletepOypr : Jlanp, 2023. — 152 c. —
ISBN 978-5-507-45513-3. — TeKCT : 2IIeKTPOHHBIH.

4. «[ToctHayka» (nexiuu mo xumun). — URL: https://postnauka.ru/themes/chemistry. — Texkcr :
3JIEKTPOHHBIMU.

5. OtkpeiTass dNeKTpoHHas OubnmHoTeka xuMmuuyeckoro moptana «Chemnety. — URL:
http://gotourl.ru/4786. — TekcT : 3EKTPOHHBIH.

6. Enunas  xomnekuust 1udpoBeix oOpasoBarenbHbIX pecypcoB. — URL: http://school-

collection.edu.ru/ — TekcT: JIEKTPOHHBIN.

7. KubepJlenunnka. — URL: http://cyberleninka.ru/ — TekcT: 3neKTpOHHBII.

8. Hayunas osnextponnas Oubmmorexka (HOB). — URL: http://www.elibrary.ru — Texkcr:
JJIEKTPOHHBIN.

9. Poccuiickas HanmoHanbHast 6ubimmoreka. — URL: https://nlr.ru/ — Tekct: anekTpOHHBII.

10. ®enepanpubiii mopran «Poccuiickoe obpaszoBanme». — URL: http://www.edu.ru/ — Tekcr:
3JIEKTPOHHBIN.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMSI
YYEBHOM JUCIUTLINHEI

KOHTpOJIB U OLCHKa pE3YIbTAaTOB OCBOCHHA yqe6H0171 JUCHUIINIMHBI PaCKPBIBAKOTCA 4YEPE3
AUCHUIUIMHAPHBIC PC3YJIbTAThl, HAIIPABJIICHHBIC Ha q)OpMI/IpOBaHI/IC KOMHGTCHL{I/II;'I o pasjaciiaM u TeMaM

coJiep>kaHusl yueOHOro MaTepuania.

N3yuyenue TUCHUIIUHBI 3AaKAHYNUBAETCS UM 020801 KOHMPOJILHOU PAOOMOIL.

Koa u nHaumeHnoBaHue
(popmupyembIX KOMIIETEHIUI

Pa3nen, Tema,
KOTOpbI€
¢popmupyror
KOMIIeTEeHIIUH

MeTtoabl OLIEeHKH

OK 01. Beibupats cioco0bt
perieHus 3a1a4 npodeccuoHaNbHOM
ACATCIIBHOCTH MPUMCHHUTECIILHO

K pa3sjiIndHbIM KOHTCKCTaM

pasnmen 1, tema 1.1,
paszen 1, tema 1.2,
pasnen 2, tema 2.1,
pasnen 2, tema 2.2,
paznen 3, tema 3.1,
paznen 3, Tema 3.2
pasnen 3, Tema 3.3,
paznen 4, tema 4.1,
paznen 4, tema 4.2,

pasnen 4,
pasnen 5,
paznen 6,
pasnen 6,

Tema 4.3,
Tema 5.1,
Tema 6.1,
Tema 6.2,

pasnen 7, tema 7.1

OK 02. cnonp3oBaTh
COBpEMEHHBIE CPEICTBA MTONCKA,
aHaJIM3a U UHTEPIPETALUU

pasmen 1, tema 1.2,
paznen 3, Tema 3.1,

pasnen 3,

Tema 3.2,

uHpOpMaIuK, ¥ HHPOPMALIMOHHBIE | pa3zaen 3, Tema 3.3,
TEXHOJIOTHH JIJIs BBIMIOJIHEHUS 3a/1a4 | paszaen 4, tema 4.2,
npodecCHOHANBHON AeATeNLHOCTH | pa3zaen 4, tema 4.3,
pasnen 5, tema 5.1,
paznen 6, tema 6.1,
paznen 6, Tema 6.2,
pasnmen 7, tema 7.1
OK 04. D¢ dexruBHO pasnen 2, tema 2.1,
B3aMMOJICICTBOBATH U paboTaTh B paznen 2, tema 2.2,
KOJUICKTUBE U KOMaH/Ie pasnen 3, tema 3.3,
pasnen 4, tema 4.2,

paznen 4, tema 4.3,
paznen 6, Tema 6.2,
pasnmen 7, tema 7.1

OK 07. CopneiicTBOBaTH
COXPaHEHUIO OKPYXKAIOILEH Cpeibl,
pecypcocOepexeHHUI0, TPUMEHSITh
3HaHMUSA 00 U3MECHCHUH KJINMATa,
MIPUHIIUTIBI OEPEKITNBOTO
MPOU3BOACTBA, 3)(HEKTUBHO
JIEUCTBOBATH B UpE3BbIYANHBIX
CUTYyaIHIX

pasnen 6, tema 6.1,
pasnen 7, tema 7.1

Tect «CTpoeHne aTOMOB XUMHYECKUX SJIEMEHTOB
Y TIPUPOAa XUMHUYIECKOHN CBSIZHY.

3agaun Ha COCTABICHUE XUMHYECKHUX (popMyT
JIByXaTOMHBIX COeTUHEHUH (OKCHUAOB, CYyTb(MUIOB,
TUIPHUIOB | T.I1.).

3agaHus Ha UCITOJIb30BaHNE XUMHUYCCKON
CHUMBOJIMKM U Ha3BaHMUI COSTMHEHHUH I10
HOMEHKJIAType MEXIYHApOIHOTO CO03a
TEOPETHUUECKON U MPUKIATHON XUMUHU U
TPUBUATHHBIX HA3BaHUH JJIS1 COCTABIICHUS
XUMHYECKUX (DOPMYIT JTBYXaTOMHBIX COSAMHEHUH
(okcunoB, Cynb(UAOB, TUAPUIOB U T.I1.) H JPYTUX
HEOPTaHWYECKUX COSTUHEHUH OTICIBHBIX
KJIaCCOB.

Tect «MeTtanueckue / HEMETAININUECKHE
CBOIICTBA, DIIEKTPOOTPUIIATETHHOCTE M CPOJICTBO K
AIIEKTPOHY XUMUYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX AJIEKTPOHHBIM CTPOSHUEM U
TMTOJIO’KEHUEM B IIEPUOIMYECKON CUCTEME
xuMudeckux snemenToB J[.M. MennaeneeBay.
[IpakTrueckue 3a1aHus Ha yCTAHOBJICHUE CBSI3HU
MEXJIy CTPOCHHUEM aTOMOB XHMHUYECKUX
3JIEMEHTOB M UX COSJUHEHUNM B COOTBETCTBUH C
nojoxxeHueM Ilepruoauyeckon CUCTEMBI.
[IpakTHKO-OpUEHTHPOBAHHEIE TEOPETUIECKIEC
3aJIlaHUs Ha XapaKTEePHU3AIMHI0 XUMIUECKUX
3JIEMEHTOB: «MeTaindecKue / HEMETAITNYECKUE
CBOWCTBA, DJIEKTPOOTPHUIIATEIHHOCTD U CPOJICTBO K
ANIEKTPOHY XUMHUYECKHX JIEMEHTOB B
COOTBETCTBHE C UX DICKTPOHHBIM CTPOCHHUEM U
MOJIOKEHUEM B TIEPHONIECCKOU CHCTEME
xuMu4deckux demMeHToB J1.1. MenpaeneeBay.
3aja4y Ha COCTABIICHUE YPABHEHUM PEaKIIMA:

- COSAMHEHUS, 3aMEIICHUS, Pa3JIOKCHIS, OOMEHa;
- OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUH C
WCIIOJIb30BaHMEM METO/Ia JICKTPOHHOr O OaaHca.
3agaun Ha pacueT MacChl BEIIECTBA WIN 00beMa
ra30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTRA,
Macce WM 00beMy OJIHOTO M3 YYaCTBYIOIIUX B
pEeaKINy BEIIeCTB; pacyeThl Macchl (00BeMa,
KOJTMYECTBA BEMIECTBA) MMPOTYKTOB PEAKITUH, €CITH
OJIHO U3 BEILIECTB UMEET MPUMECH.
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3aJaHus Ha COCTaBJIEHUE MOJIEKYJIIPHBIX U
HMOHHBIX PEaKIUM C y4aCTHEM KUCIIOT, OCHOBaHUH
U COJIeH, yCTaHOBIIEHUE U3MEHEHUS KUCIOTHOCTH
Cpenbl.

JlaGopaTtopHast pabota « THITEI XUMHYIECKUX
peaKuuii».

Kontponphas padora «CTpoeHne BemecTBa 1
XUMUAYECKHUE PEaKIum.

Tect «HomeHknaTypa 1 Ha3BaHHE
HEOpPraHWYECKUX BEIIECTB UCXOAS U3 UX
XUMHAYECKOH (hOpMyJIbl MM COCTaBIICHHUE
XUMHAYECKOH (hopMyJIbl HCXOASI U3 Ha3BaHUS
BEIL[ECTBA 10 MEXKTYHAPOAHON MU TPUBHAIILHON
HOMEHKJIaTypey.

3agadn Ha pacyeT MacCOBOU JOJH (MacChl)
XUMHYECKOTO JIeMEeHTa (COeTMHEHUS) B MOJIEKYJIe
(cmecnm).

[IpakTuyeckue 3agaHus N0 KiIacCU(pUKaIum,
HOMEHKJIAaType U XUMHYECKUM (opMyiaMm
HEOpPraHWYECKUX BEIIECTB PA3INYHBIX KJIACCOB.
[IpakTHueckue 3aaHus Ha ONpeeeHne
XUMHAYECKOIH aKTUBHOCTH BEILECTB B 3aBUCUMOCTH
BHJIa XUMUYECKOU CBSI3U U TUIA KPUCTALINYECKOU
pELIEeTKH.

Tect «OcoOEHHOCTH XMMUYECKUX CBOWCTB
OKCHJIOB, KUCJIOT, OCHOBaHHH, aM(OTEPHBIX
TUAPOKCUZIOB U COJIEI.

3agaHus Ha COCTaBJICHUE YPABHEHUN XUMHYECKUX
peaxnuii ¢ yyacTHEM MIPOCTHIX U CIOXKHBIX
HEOpPraHUYEeCKUX BEIIECTB: OKCHIOB METAJUIOB,
HEMETAIJIOB U aM()OTEPHBIX AIEMEHTOB;
HEOPraHMYEeCKUX KUCIIOT, OCHOBaHUIH 1
aM(pOTEPHBIX THIPOKCHJIOB, HEOPTraHUYECKUX
COJIei, XapaKTEePU3YIOIIUX UX CBOHCTBA M CIIOCOOBI
MOJTyYEHUsI.

[IpakTHKO-OPHEHTUPOBAHHBIE TEOPETHUECKHE
3a/1aHHs HAa CBOMCTBA U IIOJIyYeHUe
HEOPraHMYEeCKHUX BELIECTB.
[IpakTHKO-OpHUEHTUPOBAHHBIE 331aHUSI 110
COCTaBJICHUIO XUMHUYECKHUX PEaKLUil C yuacTHEM
HEOPraHWYECKUX BEIIECTB, UCTIOIb3YEMBIX JIJIST KX
uaeHTH(DUKAINN.

Jlaboparophas padora «MnerTndukamnus
HEOPraHUYECKUX BEIIECTBY.

KonrtponbHas padora «CBoiicTBa HEOPraHUIECKUX
BEIIIECTBY.

3anaHus Ha COCTABJIEHHE HA3BaHUI OPraHUYEeCKUX
COEMHEHUH 110 TPUBUAIBHON U MEXyHAPOIHOU
CUCTEMATUYECKOW HOMEHKJIIAType.

3amaHus Ha COCTABIIEHHUE MOJHBIX M COKPALEHHBIX
CTPYKTYPHBIX (DOPMYJT OpraHUYECKUX BEIIECTB
OTJIENBHBIX KIIACCOB.

3agauu Ha olpeeNieHrne NPOCTeniel GopMyIIbl
OpPTaHMYECKON MOJIEKYIIbI, UCXOS U3 3JIEMEHTHOTO
coctana (B %).

3asaHus Ha COCTABICHNE YPAaBHEHUM XUMHUYECKUX
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peaxiuii ¢ yyacTUEM OPraHUYECKUX BEILECTB Ha
OCHOBAHUU HX COCTaBa U CTPOCHHUS.

3anaHus Ha COCTABJICHHE YPAaBHEHUM XUMHUECKUN
peaxuuii, WUTIOCTPUPYIOLIUX XUMHYECKUE
CBOWCTBA C YIETOM MEXaHU3MOB IIPOTEKAHUS
JTAHHBIX peakuil U TeHETUYECKOHN CBS3U
OpPraHMYECKUX BEIIECTB Pa3HbIX KJIACCOB.
PacueTHsbie 3a1a4n 10 ypaBHEHUSM pPeakUuid ¢
y4acTHEM OPTraHMYECKHX BEIIECTB.

JlaboparopHas pabora «IIpeBparnienue
OpPraHUYECKUX BELECTB IIPU HarPEBaHUN.
[IpakTHKO-OpHUEHTUPOBAHHBIE 3aAHUS 110
COCTaBJICHUIO XUMHUYECKHUX PEaKLUi C yUacTHEM
OpraHMYECKUX BEUIECTB, B T.U. UCIIOJIb3YEMBIX IS
UX UAECHTU(UKAUY B OBITY U IPOMBILUIEHHOCTH.
JlabGopaTtopHas pabota «nenTnduxarms
OpPraHMYECKUX COETUHEHUH OTJENbHBIX KJIaCCOBY.
KonTtponbHas pabora «CTpoeHune U CBOHCTBA
OpPraHUYECKUX BEILIECTBY.
[IpakTHKO-OpHUEHTHPOBAHHbIE TEOPETHUECKHE
3aJjaHus Ha aHaN3 PaKTOPOB, BIUSIONINX HA
HN3MEHEHUE CKOPOCTU XUMHYECKOH PEaKIMu.
[IpakTHKO-OpUEHTUPOBAHHBIE 3a/1aHUS HA
npuMmenenue npuHiuna Jle-llatense ans
HaXO’KACHUS HAIIPABJICHUS CMEIICHUS PAaBHOBECHS
XUMHAYECKOH peakuuu u aHaiau3 (hakTopos.,
BIMWAOIIHUX HA CMCUHICHHUE XUMHWYECKOI'O
PaBHOBECHSL.

3agaun Ha IPUTOTOBJICHUE PACTBOPOB.
[IpakTHKO-OpHEHTHPOBAHHbIE pacueTHBIE 3aJaHN
Ha JUCHICPCHBIC CUCTEMBI, UCITIOJIb3YEMBIC B
OBITOBOM M MPOU3BOICTBEHHOM JIEATEIHHOCTH
YeoBeKa.

JlaboparopHas padora «[Ipurorosienue
PacTBOpPOBY.

[IpomexxyTouHas aTTecTalys (BBIIIOJTHEHNE
3a/laHii Ha KTOTOBOW KOHTPOJIbHOI paboTe)
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