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PabGouass mporpamMma y4eOHOW IUCHUIUIMHBI «XUMHs» pa3paboTaHa Ha OCHOBE TpeOOBaHMI
denepanbHOTO TOCYJApCTBEHHOTO 00pa3oBaTENbHOIO CTaHAapTa CpeiHero oodmero o0Opa3oBaHus,
YTBEPKJICHHOTO MpUKa3zoM MuHucTepcTBa 00pa3oBanus M Hayku Poccuiickoit denepanun ot «17» mast
2012 roma Ne 413, Ha ocHOBe MMOJIOKEHHH (pesepaibHOM OCHOBHOW 00111€00pa30BaTENIbHON MPOrPaMMBbI
cpenHero oOuiero oOpa3oBaHMsl, YTBEPXKIEHHOM mpukazoM MuHucTepcTBa IMpocBenieHus: Poccuiickoit
@enepanun ot «18» mas 2023 roma Ne 371; na ocHoBe TpeboBaHuit DeepaabHOrO TOCYJApPCTBEHHOTO
00pa3oBaTeIbHOIO CTaHJapTa MO CIEeNUATLHOCTH CpeHero npodeccuoHanbHoro odpazosanus 22.02.08
Mertanypruueckoe npou3BoACTBO (110 BUaM IPOU3BOCTBA), YTBEPKACHHOIO ITpUKa3oM MuHHCTEpCTBa
npocBemenus Poccuiickoit deneparun ot «25» centsaops 2023 roga Ne 718, u ¢ yueToMm mosrydaemoi
CIELIMAJIBHOCTH.

Opranuszanusi-pazpadorunk: Muoronpodunbheiii  komtemx @OI'BOY BO  «Maruutoropckuii
roCcyJapCTBEHHBIN TeXHUYECKUM yHuBepeuteT uM. I'. M. Hocosa»

Paszpabomuux:
npenoaBarens otaenaeHus Nel «O0mieo6pa3zoBaTeIbHOM MTOATOTOBKI
Muoronpodunbaoro komemka PI'BOY BO «MI'TY um. I'.'1. HocoBa»
Haranbst AnexcanaposHa IlerpoBckas
npemnojaBatens otaenaeHus Nel «O61eo6pazoBaTeTbHON MOATOTOBKI
MuoronpogunbHoro komiemaka @I'bOY BO «MI'TY um. I''1. HocoBa»
Anusa AzatoBHa FOcymnoBa

OAOBPEHO

[IpenmerHOM KOMHUCCUEN Metoanueckoit komuccueit MoK
«MaremMaTH4eCKuX U €CTEeCTBEHHOHAYYHBIX

JTUCITUTIIINHY [Tporoxon Ne 3 ot «19» despans 2025 r.

[Ipencenarens E.C. KopreiTHHKOBa
ITporoxoin Ne 5 ot «22» ssHBapst 2025 r.
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1 OBWIIASI XAPAKTEPUCTHUKA PABOYEH IIPOTPAMMBI  YUYEBHOIi
JUCHMIIINHBI

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI
Pabouast mporpamma yueOHON JUCIUILIMHBI « XHUMUS» SBISIETCS YaCThIO MPOrPAMMBI ITOJITOTOBKU
CHELMAIMCTOB CpeaHEero 3BeHa o cnenuanbHocTH 22.02.08 Meramtypruueckoe NpoU3BOACTBO (IO
BUJIaM NPOU3BOJICTBA). Pabouas mporpamma cocraBiieHa sl O4HON GOPMBI O0yUIEHUS.

1.2 Ileabr ¥ MecTO IMCUMIUIMHBI B CTPYKType MNPOrpaMMbl MOATOTOBKHU CIENHAJHCTOB
CpeIHero 3BeHa

VYyeOnass aucuuIiMHa «XHUMHSD» OTHOCHTCS K 00IIe00pa3oBaTeNbHOMY IIUKIY HPOrPaMMBbI
MOATOTOBKU CHEIHUAIMCTOB CPEIHEro 3BEHAa M OTHOCUTCA K mpeameTHou obnactu PI'OC cpemnero
o011ero 00pa3oBaHuUs ecmecmeeHHble HaAYKU.

VYpoBeHb ocBoeHust ydeOHOM mucuuMIuiuHbBl B cooTrBeTcTBUU ¢ DPI'OC cpemnero o061ero
oOpaszoBaHus 0A30BBIi.

OcBoeHre TUCIUTIIMHBI HAMPABIICHO HA JOCTUKEHUE CIICAYIONINX IeJeH:

- (opMHUpOBaHHE CHUCTEMbl XUMHUYECKMX 3HAHUN KaK BaKHEHIIEH COCTaBISIOLICH eCTECTBEHHO-
HAyYHOW KApTHHBI MHPA, B OCHOBE KOTOPOH JISKAT KJIFOUEBBIC MOHATHS, (yHIaMEHTAIbHBIC 3aKOHBI U
TEOpUU XUMHUU, OCBOCHHUE f3bIKa HAYKH, YCBOCHHE U IMOHMMAaHHUE CYIIHOCTH JOCTYMHBIX OO0OOIICHHI
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX Pa3BUTHS U CTAHOBIICHUS;

- ¢opMupoBaHHE U pa3BUTHE MPEACTABICHUII O HAyYHBIX METOJAaX I[IO3HAHUS BELIECTB U
XUMHYECKHUX PEAKIHiA, HEOOXOIUMBIX JIJIsi IPHUOOPETCHHS YMEHUH OPUEHTHPOBATHCS B MHUPE BEIICCTB H
XUMHUYECKUX SIBJICHUI, UMEIOIINX MECTO B IPUPO/IE, B MPAKTUYECKON U MTOBCETHEBHOM JKU3HH,

- Pa3BUTHE yYMECHHH W CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAONMIOJCHHEM M OOBSICHEHUEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOIII0/IEHUEM MpaBUil 0€30MacCHOT0 OOpaIeHHsI ¢ BEIIECTBAMH.

YyeOHast JUCHHUILTAHA «XUMHUS» UMEET MEXIHCIUIUIMHAPHYIO CBSI3b ¢ 00Ie00pa3oBaTeIbHBIMU
yueOHbIMU AuctumnuHamu «Pusnkay, «['eorpadus», «buonorus», «MaremaTrkay.

2 INTAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI YUEBHOM JJUCIUILJINHBI

OcBoeHue COACPIKAHUMA y‘le6H0ﬁ JAUCIUITIINHBI «XUMU» obecnieunBaeT JAOCTHUIKCHHUC
O6y‘~IaI-OHlI/IMI/IC$I CICAYIOIUX PE3YIbTAaTOB!:
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O0mue ) |

Ilanupyemblie pe3yabTaTbl 00y4eHUsI

npogeccuoHaIbHbIE
JIu4HOCTHBIE / MeTanpeaMeTHbIe IpenmerHbie
KOMIIEeTEeHIIUH
OK 01 Beibupare crnoco0Os! | JInaHOCTHBIC pe3yJIbTaThl OCBOCHHUS yueOno#t | [IP62. BiageHue cHUCTEMOW XHUMHMUYECKUX 3HAHUH,
pelieHus 3a/1a4 | AUCUUIUIMHBL OTPa)XaroT TOTOBHOCTh U CHOCOOHOCTH | KOTOpasi — BKJIIOYAET: OCHOBOINOJAralollue IOHSATHUS

npodeccnoHaTBEHOMI
JEATSIbHOCTH TPUMEHHUTEIBHO
K pa3IMYHbIM KOHTCKCTaM

0o0yyaromuxcs pPyKOBOICTBOBATbCA CHOPMHUPOBAHHON
BHYTPEHHEH IMO3UIHEH TMYHOCTH, CHCTEMON IIEHHOCTHBIX

OpPHEHTAIMI, MO3UTUBHBIX BHYTPEHHUX YOEXIEHUM,
COOTBETCTBYIOIIHX TpaZULIHOHHBIM LEHHOCTSIM
pOCCHUICKOrOo  O0IEeCTBA, PACUIMPEHUE KUZHEHHOTO

OIbITa W OMbITa AEATEIBHOCTU B IIPOLIECCE PEAU3ALNN
OCHOBHBIX HalpaBJICHUI BOCIUTATEIbHOU JESTEIbHOCTH,
B TOM YMCJIE B YaCTH:

TPYZOBOI'O BOCIIUTAHHUSL:

JIP23. 2omosHocms Kk mpyoy,
macmepcmaa, mpyooaooue;
JIP24. 2omosnocmb K akmueHoOU
MEeXHOI02UYEeCKOU U  COYUANbHOU  HANPABIEHHOCU,
cnocobnocmo UHUYUUPOBAMD, NIaHUpOBams u
CamoCmosAmenbHO BbINOIHAMb MAKYIO 0eSAMENbHOCHb,
JIP25. unmepec K DPA3IUYHBIM chepam
npogheccuonanvHol 0esmenbHOCmuU, YMeHUue COBepuamy

OCO3HaHUe uyeHHocmu

oesamenbHoCmu

OCO3HaHHBILL  6blOOp  OVOywel  npogheccuu U
peanu3o8vi8ams coOOCHMEEHHbIE HCUIHEHHbIE NAAHDL;
MertanpeameTHble  pe3yibTaThl  OCBOCHUS — y4eOHOMU
JUCIUIIMHBI OTPaXKaroT:

8.1. Osnanenue YHUBEpCaIbHbIMU y4eOHBIMU
MO3HABATEJIbHBIMU JIEHCTBUSMU:

a) 6a30BbIe JIOTMUECKUE JICHCTBUS:

MPI. CamocmosmenbHo Gopmynuposams u
aKmyanu3upoeams — npooremy,  paccmampueams — ee
ececmoponne;

MP2.  ycmanasiusamv CywWecmeeHHbll NPUsHAK Uiy

(XMMUYECKUI D3JIEMEHT, aTOM, 3JEKTPOHHAas 000JI0YKa
aToma, S-, p-, d-DJIEKTpOHHBIE OPOMTAIM aTOMOB, HOH,

MOJIEKYJ1d,  BaJ€HTHOCTb, 3JIEKTPOOTPHULATEIbHOCTb,
CTCIIEHb  OKUCJICHMS, XHMMHMYECKas CBsA3b, MOJIb,
MOJIIpHasi Macca, MOJISIpHBIA 00beM, YIIEpOAHbBIN

CKCJICT, Q)YHKHI/IOHEUIBH&H rpyumia, pagukall, U30MCpusl,

H30MEpBHI, TOMOJIOTHYECKUH psn, TOMOJIOTH,
YIJICBOAOPOABI,  KHCIOPOJA- W a30TCOIEpIKAIIUe
COCIMHEHUs, OHOJOrMYECKH AaKTHUBHBIC  BEIIECTBA
(yrmeBoabl, KUpBI, O€NKH), MOHOMEp, MOJUMEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCJIMHCHUS,  KPHUCTAUIMYECKash  PelIeTKa,  THUIIBI
XUMUYECKUX peaxmmii (OKHCITUTENBEHO-
BOCCTAHOBUTEJIbHBIE, 9K30- U  SHAOTEpMHUUYECKHE,
peakuu HOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJUTHI,
HEDJICKTPOJIUTHI,  DJIEKTPOJIMTHYECKAss  JAUCCOLMAIMS,

OKHUCJIUTEb, BOCCTAHOBHUTENb, CKOPOCTh XHMHUYECKOM
peaKkIMy, XMMHUYECKOe PABHOBECHE), TEOPUU U 3aKOHBI
(Teopust XUMHUYECKOTO CTPOEHUS] OPraHMUYECKUX BEIIECTB
AM. bytneposa, Teopus JIEKTPOJIUTUYECKON
JIucconuranuu, nepuoandeckuii 3akon .M. Menneneena,
3aKOH COXPaHEHHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH  SI3BIK  XUMHH,  (AKTOJIOTUYECKUE
CBEICHMSI O CBOMCTBaxX, COCTaBe, IIOIYYEHUH U
0e3onmacHOM MCIIOJIb30BaHUU BaXHEMIINX
HEOPraHMYECKUX W OpPraHUYECKUX BELIECTB B OBITY U
MPAKTUYECKOHN JESITeTbHOCTH YEJIOBEKa;

ITP67. chopMUPOBAHHOCTh YMEHUH MPOBOJHUTH PACUEThI
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OCHOBaMUA  ONA  CpaeHenus,  Klaccugukayuu  u
0006wenus1,
MP3. onpedensimov yeau OesmeibHOCMU, 3A0A8AMDb

napamempul u Kpumepuu ux 00CMUNCEHUsL;

MP4. eviasnamsb 3aKOHOMEPHOCMU U NPOMUBOPEUUs 8
paccmampusaemlx A6NEHUSX,

MP5.  enocumb  Koppekmugbl 8  0esImenNbHOCHb,
OYyeHusamv  coomeemcmeue  pe3yibmamos — Yeisim,
OYEeHUBAMb PUCKU NOCAEOCMBULL 0esIMeNbHOCMU,

MP6. pazsusamv KpeamugHoe MvluileHue Npu peuleHuu
HCUBHEHHBIX NPOOTIeM;

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

MP7. enrademsv Hagvikamu y4eOHO-UCCIE008AMENbCKOU U

NPOEKMHOU  0esimeNbHOCIY, —HABbIKAMU — pPA3PeUuleHUs
npobnem,
MPI2. esvissnsams NPUHUHHO-CIEOCMBEHHblE CBA3U U

aAKmyanu3upoeams  3a0auy, 6bl08Ueams 2Unomesy ee
peuieHus, Haxooums apeymeHmvl Ol 00KA3amelbCmed
CBOUX — ymeEepoIicOeHull,  3a0aeamv — napamempvl U
Kpumepuu peuileHus;

MPI3. ananuzupoéamv nonyueHHvle 8 X00€ peuleHus
3a0auu  pe3yibmamol, KPUMUYECKU OYEHUBAMb  UX
00CMOBEPHOCMb, NPOSHOZUPOBAMb USMEHEHUE 6 HOBBIX

0 XUMUYECKUM (POpMyJIaM U YPaBHEHUSM XUMHUYECKHX
peakuuii ¢ HCMIOIb30BaHHEM (DU3MUYECKUX BEJIUYMH,
XapaKkTepU3yIOIIMX  BEUIECTBA C  KOJWYECTBEHHOM
CTOPOHBI: MacChl, 00beMa (HOpMaJibHbIE YCIIOBHS) Ta30B,
KOJIMYECTBA  BELIECTBA; MCIOJIb30BaTh CUCTEMHBIE
XUMUYECKAE 3HAHUA Ui TPUHATHS PELIEHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYallMsiX, CBSI3aHHBIX C
BEILLECTBAMU U X IPUMEHEHUEM;

VCIOBUAX,
OK 02 Hcnonw3oBare | JINUHOCTHBIE pe3yabpTaThl OCBOCHUS yuebHoii | [IPO6. BnameHune OCHOBHBIMH METOJAMU HAyYHOIO
COBPEMEHHBIE CpeACTBa | JUCLHUIUIMHBI OTPaXalOT TOTOBHOCTh M CIIOCOOHOCTH | MO3HAHHMSI ~ BEUIECTB M XUMHMUYECKUX  SIBJICHUH
ITIOUCKA, aHanM3a U | 00yJaroIuxcsi PyKOBOJICTBOBAThCS  c(opMHupoBaHHOM | (HabOIeHuE, U3MEpPEHHUE, JKCIIEPUMEHT,
MHTEepHpeTaluy WHGPOPMALUHU | BHYTPEHHEH MO3UIMeN TUYHOCTH, CUCTEMON IIEHHOCTHBIX | MOJICIIMPOBAHUE);

51 MH(GOPMallMOHHbIE | OPUEHTAIMM, TO3UTUBHBIX BHYTpeHHHX yOexaenui, | [IP69. cdopMupoBaHHOCTH yMEHHS aHaJIU3UPOBATH
TE€XHOJIOTUHU JUIsl BBIIIOJHEHMS | COOTBETCTBYIOIINX TpaZuLIHOHHBIM HEHHOCTSM | XMMHUYECKYI0 HH(pOpMAaIHIOo, MOJyYyaeMyl M3 pPa3HbIX
3aga4 MpoeCCUOHANBHON | pOCCUHCKOTO  OOIIeCTBa, pacHIUpeHHEe IKU3HEHHOTO | MCTOYHUKOB (CPEACTB MaccoBOM HWHGOpMAIMH, CETh
JESTEIBHOCTH OTbITa W OMbITA JEATEIBHOCTH B Ipollecce peanusanuu | UHTepHeT u apyrue);

OCHOBHBIX HaHpaBJ'IeHI/Iﬁ BOCITMTATSIIbHOM JCATCIIBHOCTH,
B TOM YMCJIC B 4aCTHU:
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[IEHHOCTH HAYYHOTO MMO3HAHUSI:
JIP32. cghopmuposanrocmo MUPOBO33DEHUS,
COOMBEMCMBYIOue20 COBPEMEHHOMY VPOBHIO DA3EUMUSL
Hayku U oOujeCmeeHHou HNpaKmuku, OCHOB8AHHO20 HA
ouanoze Kyivmyp, cnocooCmeayiouje2o 0COHAHUIO C80e20
Mecma 8 NONUKYIbIMYPHOM Mupe;

JIP34. oco3nanue yemHoCmu HAyYyHOU OesamelbHOCU,

20MOBHOCHIb ocyujecmensamo NPOEKMHYIO u
UCCe008amenbeKylo 0esimelbHOCmb UHOUBUOYATILHO U 68
epynne;

MertamnpenmMeTHble  pe3yJbTaThl  OCBOCHHS — y4eOHOM
JUCLUIUIMHBI OTPaXKaIoT:

8.1. OBnanenue YHUBEpPCAIbHBIMU y4eOHBIMU
MIO3HABATEJIbHBIMU ACHCTBUAMMU:

B) pabota ¢ napopmarmei:

MP2]. enrademsv Hagvikamu NONYHUEHUs UHDOPpMAYUU U3
UCMOYHUKOS  PA3HbIX — MUN0B,  CAMOCMOSAMENLHO
oCyujecmenams  NOUcK, aHaIu3, CUCMeMamu3ayuro u
unmepnpemayuro UHGoOpMayuy pasiuiHvlx U008 U Gopm
npeocmasieHus;

MP22. co30asams meKkcmuvl 6 pa3IuyHbIX Qopmamax c
Yuemom Ha3Ha4eHus UHPopMayuu u yenesol ayoumopuu,
8b10UpAsl  ONMUMANLHYIO  (pOpMy  npedcmasieHus U
sU3yaAIU3AYUU,

MP23.  oyenusamv 00CMOBEPHOCMb,  NE2UMUMHOCHIb
ungopmayuu, ee coomeemcmeue npagoGbiM U MOpPaiIbHO-
IMUYECKUM HOPMAM;

[Inanuposats
peann30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOe
JMYHOCTHOE
NPEANPUHIMATENbCKYIO
JeSITeThHOCTD
npodeccnoHaNbHOM

JInuHOCTHBIE pe3yJIbTaThI OCBOCHHUS yaeOHOU
JTUCIUTIIMHBI  OTPaXXal0T TOTOBHOCTh M CIIOCOOHOCTH
00y4Jaromuxcsi PyKOBOJCTBOBATHCS  C(HOPMHUPOBAHHOU
BHYTPEHHEHN MO3UIUEN TUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAINI, TO3UTHUBHBIX BHYTPEHHHUX YyOEXKICHHUIA,
COOTBETCTBYIOIIHNX TPaIULIMOHHBIM LIEHHOCTSIM
POCCHUHCKOrO  OOIIECTBa, pacCHIMpEHUE KU3HEHHOTO
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c(hOpMHUPOBAHHOCTh
COCTAaBJISIOLIEN

IpeJCTaBICHUN]:
€CTECTBEHHOHAYYHOU
KapTUHBl MHUpPA, POJIM XHMHUU B TO3HAHUM SIBJICHUN
npuposl, B (POPMUPOBAHWHM MBIIUICHUS W KYJIBTYPHI
(bYyHKIMOHATIBLHOM
HEOOXOMMMOW ISl peIIeHUs] TMPAKTHYECKUX 3a7ad U
HKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOILIEHHSI K CBOEMY

XAUMHUYECKOU

JIUNYHOCTH, Ir'paMOTHOCTH,




WCIIONb30BaTh  3HAHMUS IO
npaBoBOM U (UHAHCOBOM
IPAaMOTHOCTH B  Pa3JIMYHBIX

KN3HCHHBIX CUTyalHsIX

ONbITa U OMbITA JEATEIHLHOCTH B IPOIIECCEe pean3aliu
OCHOBHBIX HalPaBJICHUI BOCIUTATEIbHON AESITEIBHOCTH,
B TOM YHCJIE€ B YACTH:

JTyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSL:

JIP12. cgopmupoeannocms Hpa6CmMEeHHO20 CO3HAMUA,
IMUYECKO20 NOBEOCHUS,

JIP13.  cnocobnocmv  oyenusamev — cumyayuro  u
NPUHUMAMb  OCO3HAHHbIE pPeUleHUsl, OPUEHMUPYACL HA
MOPANbHO-HPABCMEEHHbIE HOPMbL U YEHHOCTIU,

JIP26. 2omosHocmb U CnocoOHOCHb K 00pa308aHuI0 U
Camooopazo8anuIo Ha NPOMANCEHUU BCEll HCUSHU,

MertanpeameTHble  pe3yJbTaTbl  OCBOGHHUS  yueOHOU
JUCITUTUTAHBI OTPaXKaroT:

8.1. OBnanenue YHUBEpCaIbHbIMU y4eOHBIMU
[M03HABATEJIbHBIMU JACHCTBUSIMH:

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUSA:

MPI1. cmasumv u popmyruposams codcmeenHvle

3a0auu 6  00pA308AMENbHOU  OesmeNbHOCmU U

HCUZHEHHbIX CUMYaAyUAix,

8.3. OBnaneHue yHUBEPCAJIbHBIMU PETYJISATUBHBIMU
JEHCTBUAMMU:

a) caMOOpTaHHU3aIUs:

MP38. CamocmosmenbHo ocyujecmenanms

NO3HABAMENLHYIO 0eAMeNbHOCMYb, BbIAGIAMb NPOOIeMbl,
cmasums U QHopMyIupogams coOCmMeeHHvle 3a0adu 8
006pazoeamenvHol  OessmenbHOCMU U JHCUSHEHHBIX
cumyayusx;

MP39. camocmoamenbHo cocmaenimov NiAH peuleHus
npobremvbl ¢ YyY4emom — UMEIOWUXCSA  pecypcos,
CcOOCMBEHHBIX BO3MOACHOCIEL U NPEONOYMEHU,

0) CaMOKOHTPOJIb:

MP46. éradems Hasvikamu NO3HABAMENLHOU peghieKcuul
KaKk — OCO3HAHUA cosepuiaemblx  Oeticmeull u
MbICTUMENbHBIX  NPOYeccos,  UX _ pe3yibmamos U

3JI0pOBBIO U IPUPOJIHOM CpenE;

I1PG3. c(hOpMUPOBAHHOCTH YMEHUH BBISBJISITH
XapakTepHble MPU3HAKM M B3aUMOCBS3b HM3YyUYEHHBIX
MOHATHM, TPUMEHATH COOTBETCTBYIOIIME MOHSTHUS TPU
ONMCAHUU CTPOEHUS M CBOICTB HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB U WX IPEBPAIICHUI; BBISBIATH
B3alMOCBA3b XMMMUYECKUX 3HAHUH C MOHATHIMH U
MpeJICTaBICHUSMHU OpyTUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

[TPG8 cdopMUPOBAHHOCTh YMEHHUIl IJIAHUPOBATH U
BBIMIOJHATh XMUMHUYECKUN SKCIEPUMEHT (IIPEBPALLEHUS
OpraHMYECKUX BEIIECTB NpPU HArpeBaHUU, MOIyYEHUE
ATWJIEHA U U3YYEHHE €ro CBOICTB, KayeCTBEHHbIE
pEeaKuu Ha albJIerHJIbl, KpaxMmall, YKCYCHYIO KHCIIOTY;
JIeHaTypanust OENIKOB TMpH HAarpeBaHWUH, I[BETHHIC
peakiuu OeIKOB; MPOBOIUTH PEaKIUd MOHHOTO OOMEHa,
ONpEENATh CpeAy BOJHBIX PacTBOPOB, KAaueCTBEHHbIE
peaknuu Ha cynb(aT-, KapOOHAT- U XJIOPHUI-AaHUOHBI, Ha
KaTHOH aMMOHHUS; peliaTh 3KCIEpUMEHTAIbHbIC 3a/1a4l
no teMaM "Meramibl" u "Hemeramibl") B COOTBETCTBUU
C MpaBWJIaMH T€XHUKU 0€30IacCHOCTH IpU OOpalleHuH ¢
BellecTBaMM M J1a0OpaTOpHBIM  O0OpY/IOBaHUEM;
IIPEJCTABIISTh PE3YJIBTAThl XMMHUYECKOTO 3KCIEPUMEHTA
B JopMe 3amucH ypaBHEHUN COOTBETCTBYIOIINX PEAKIIHIT
U (GOopMyIMpPOBaTH  BBIBOJABI HAa  OCHOBE  3THX
pe3yJIbTaTOB;
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OCHOBAHUU,

OK 04 DddekTruBHO
B3aHMOJICHCTBOBATh "
paboTath B KOJUICSKTHBE U
KOMaHIe

MeramnpeaMeTHbIe  pe3yJbTaThl  OCBOCHHS
JUCITUTUIMHBI OTPaXKaroT:

8.2. OBnajeHue YHUBEPCATLHBIMH KOMMYHUKATHUBHBIMU
JECUCTBUSIMU:

0) cOBMECTHAs I€SITEIIbHOCTD:

MP33. npunumamsv yeiu co8MeCMHOU OeamelbHOCU,
OpP2aHU308b16AMb U KOOPOUHUPOBAMb OelUCmBUsl No ee
OOCMUINCEHUIO. cocmaensamo naiaH Oeticmauil,
pacnpedeisimb poiu C YUEmOM MHEHUl Y4acMHUKOS

00cyHcOamov pe3yibmamsl COBMEeCmMHOU pabomol,

y4ueOHOMH

ITP65. cdopMHUpPOBAaHHOCTL YMEHHH YCTaHaBIMBATh
MPUHAUISKHOCTh  HM3YYEHHBIX  HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB K OMNPEICIICHHBIM KiaccaM U
rpymIaM COEIUHEHHH, XapaKTEepH30BaTh UX COCTaB M
Ba)KHEHIIIME CBOMCTBA; OMPENENSTh BUIbI XUMHUYECKHX
cBsi3ei  (KOBajJeHTHas, HMOHHAs,  MeTajuIMuecKas,
BOJIOPOJHAs), THUMBl  KPUCTAUIMYECKUX  PELIETOK
BEIIECTB; KIIACCU(DHUIIMPOBATH XUMUIECKHUE PEAKIIUH;

OK 05 OcymiecTBisaTh yCTHYIO
u MIMCbMEHHYIO
KOMMYHHKALUIO Ha
rocy/1apCTBEHHOM SI3BIKE
Poccuiickoit  denepanuun ¢
Y4ETOM 0COOEHHOCTEM
COLIMAJIBHOTO U KYJIbTYPHOIO
KOHTEKCTa

JIMyHOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOU
JTUCIUIUIMHBL  OTPAKAIOT TOTOBHOCTh W CIIOCOOHOCTH
00y4Jaromuxcsi PyKOBOJCTBOBATHCS  C(HOPMHUPOBAHHOU
BHYTPEHHEHN MO3UIUEN TUYHOCTH, CUCTEMOU IIEHHOCTHBIX

OpHeHTaHHﬁ, INO3UTHUBHBIX BHYTPCHHUX y6e)KI[eHI/II71,
COOTBCTCTBYIOIINUX TpaaAuIUOHHBIM OECHHOCTAM
pOCCHﬁCKOFO 06I_HGCTB8, pacuiupeHuc KHU3HCHHOI'O

OIIbITa W OIIbITa ACATCIBHOCTHU B IPOLIECCEC pCain3aluu
OCHOBHBIX HaHpaBJ’IeHI/Iﬁ BOCIIMTATEIbHOM ACATCIIBHOCTH,
B TOM YHMCJIC B 4aCTHU:

9CTCTHYCCKOI'O BOCIIMTAHUA:

JIP16. scmemuueckoe omuouieHue K Mupy, 6KIUas
acmemuxy — Ovima,  HAYYHO20 U MEXHUYECKO20
meopuecmea, cnopma, mpyoa U  0OWECMBEHHbIX
OMHOWEHUU,

JIPI7. cnocobnocms 60CHpUHUMAMb pA3IUdHbIE BUObL
ucKyccmea, mpaouyuu u meopuecmeo c80e20 U Opyeux
Hapooos,  owywams  IMOYUOHANbHOE  8030elicmaue
uckyccmea,

JIP1S. ybesxcoennocms 6 3HAUUMOCMU ONsl TUYHOCMU U
obwjecmea o0me4yecmeeHHo20 U MUPOBO20 UCKYCCMEA,
IMHUYECKUX — KYIbMYPHBIX Mpaouyuti U  HAPOOHO20
meopuecmesa,

[1P64. chopmHupOBaHHOCT, YMEHHH  HCHOJIB30BATh
HAaWMEHOBAHUS XUMHYECKHUX COEJIMHEHU N
MEXIYHAPOJAHOTO COI03a TEOPETUUYECKOW U MPUKIIAJAHON
XUMUU U TPUBUAIBHBIC HAa3BAaHUS BAXKHEUIIWX BEILIECTB
(aTHIIeH, aleTWiIeH, IMIEepUH, (eHon, (hopMaybaeru,
YKCyCHasl KUCJIOTa, IVIMLIUH, YrapHbIA Ta3, YIIEKUCIbIN
ra3, aMMHakK, raiieHas H3BeCTb, HeraiieHas HW3BeCTb,
IIUThEBAsl coAa W JIPYTuX), COCTaBJIATH (HOPMYJIbI
HEOPraHWYECKNX U OPraHWYECKUX BEIIECTB, YPABHEHMS
XUMUYECKHX  PEaKIud, OOBSACHATH HUX  CMBICT;
MOATBEPXKJIATh XapaKTEpHblE XUMHUYECKHE CBOMCTBA
BEUIECTB  COOTBETCTBYIOUIMMH  OKCIIEPUMEHTAMU U
3aMUCsIMU YPaBHEHUN XUMHUECKUX PEaKIIMii;
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JIP19. 20mosHocmb K camo8ulpadcenuio 8 pasuvix Uoax

uckyccmea, cmpemienue  NposeiAms  Kaiecmeda
MBOPUECKOU TUYHOCIU;
MeramnpenMeTHble  pe3yJbTaThl  OCBOCHHMS  y4eOHOI

JUCLUIUIMHBL OTPaXKaIoT:

8.2. OBiaieHNE YHMBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

a) oOIIeHue:

MP26. ocyiecTBIATh KOMMYHHUKALlMM BO BceX cdepax
KHU3HH,

MP28. Biagers pa3nuyHbBIMM CIOCOOaMU OOLIEHUS U
B3aUMOJCHCTBUS;

MP30. pa3BepHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY
3pEHHsI C UCTIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

OK 06 [IposBasaTh
IPaXx/1aHCKO-NaTPUOTHUECKYIO
MO3ULIMI0, JEMOHCTPUPOBATh
OCO3HaHHOE TIIOBEJCHHE Ha
OCHOBE TPaAUIIMOHHBIX
POCCUMCKHX JIyXOBHO-
HPAaBCTBEHHBIX IIEHHOCTEH, B
TOM  4YWCI€ C  Y4ETOM
rapMOHM3aLUU
MeXHAIIMOHAIbHBIX "
MEXPETUTNO3HBIX
OTHOIIICHHH,
CTaHIapThI
AHTHUKOPPYILIMOHHOTO
MIOBE/ICHUS

IPpHUMCHATH

JIMyHOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOU
JTUCIUIUIMHBL  OTPAKAIOT TOTOBHOCTh W CIIOCOOHOCTH
00y4Jaromuxcsi PyKOBOJCTBOBATHCS  C(HOPMHUPOBAHHOU
BHYTPEHHEHN MO3UIMEN TUYHOCTH, CUCTEMOU IIEHHOCTHBIX

OpUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOeXIeHUll,
COOTBETCTBYIOIINX TpaJuLIHOHHBIM HEHHOCTSIM
poccuiickoro  o0IiecTBa, pacUIMpeHHe KU3HEHHOTO

OTBITa W OTbITA JEATEIHLHOCTH B IMPOIECCE pean3aIiin
OCHOBHBIX HalpaBJICHUI BOCIHUTATEIbHON AESTEIbHOCTH,
B TOM YHCJIC B YaCTH:

rPaKJIAHCKOTO BOCTIMTAHMUS:

JIP2. oco3nanue c80oux KOHCMUMYYUOHHBLIX NpaAs U
00s3anHOCmel, Y8adcenue 3aKOHA U NPABONOPAOKA;

JIP3.  npunsamue  mMpaouyuoHHbIX  HAYUOHATbHBIX,
obueyenoseueckux SYMAHUCMUYECKUX u
0eMOKPAMUYECKUX YeHHOCmell,

JIPS5. 2comogHocmb gecmu co8MeCmHY0 0esimelbHOCMb 8
UHmMepecax epaxicOaHcKo20 obwecmsd, y4acmeosams 8
CAMOYnpasienuu 8 0ouWeoopaz08amesbHoU OpeaHu3ayUU

ITP69. cdopMHpPOBAaHHOCTE YMEHMS AaHAJIM3UPOBATH
XMUMUYECKYI0 WH(POPMALHIO, MOIYyYaeMyl M3 pPa3HbBIX
UCTOYHUKOB (CPEICTB MaccoBOW HMH(OpPMALUH, CETh
WuTepHer u npyrue);
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U 0emCcKO-I0OHOULECKUX OP2AHUZAYUSAX,

JIPY. yennocmnoe omuoweHue K 20CYOApPCMEEeHHbIM
CUMBONIAM, UCTMOPUYECKOMY U NPUPOOHOMY HACIEOUro,
NAMAMHUKAM, mpaouyusm Hapooos Poccuu,
docmudicenuam Poccuu 6 mayke, uckyccmee, cnopme,
MEeXHON02UAX U mpyoe;

OK 07 CopeiicTBOBaThH
COXPAaHCHHIO  OKpYXKaroIei
Cpelbl, pecypcocOepeKeHHUIo,
MIPUMEHSTh 3HaHUS 00
N3MCHCHUU KJImMara,
TIPUHITUIIBL OEpEeIKITMBOTO
MPOU3BOJCTBA, A HEeKTHBHO

JIEWCTBOBATh B UpE3BbIYANHBIX
CUTYaIUsIX

JInunoctHbIE pe3yJIbTaThl OCBOEHHUS yueOHOI
JUCLUIUIMHBL OTPaKalOT TOTOBHOCTh U CIIOCOOHOCTH
0o0yyaromuxcs pPyKOBOJICTBOBATbCA CPOPMHUPOBAHHOU
BHYTpPEHHEH MO3ULMEN TUUYHOCTH, CUCTEMON LIEHHOCTHBIX

OpPHEHTAIMI, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIHX TpaZULIHOHHBIM LEHHOCTSIM
pOCCHUICKOro  O0IeCTBA, PACUIMPEHUE KUZHEHHOTO

OTbITa U OMbITA JEATEIHLHOCTU B IMPOIIECCe peanu3aluu
OCHOBHBIX HAalpaBJICHUI BOCIIUTATEILHON JIEATEILHOCTH,
B TOM YHCII€ B YaCTH:

HKOJIOTHYECKOTO BOCTIUTAHUS:

JIP28. naanuposanue u ocywecmenenue Oeucmsuii 8
OKpydcawouleli  cpede  HA  OCHO8e  3HAHUA  yeel
YCMOU4UB020 pa38umusl Yeioseyecmad;

JIP29. axkmusenoe Henpusimue Oeucmeul, NPUHOCAUJUX

8ped oKpydcarowell cpeoe;

MeranpenmeTHsle  pe3yJbTaTbl  OCBOEHHUS  yuyeOHOMU
JUCLUIUIMHBI OTPaXKaIOT:

8.1. OBnanenue YHUBEpPCAIbHBIMU y4eOHBIMU
MO3HABATEJIbHBIMU ACHCTBUSAMMU:

0) 0a30BbBIC UCCIIETOBATEIIbCKUE ACHCTBUSA:

MPI16. ocywecmenamv  yeneHanpasieHHvlll  NOUCK
nepewoca  cpedcme U Cnocobos  Oelcmeus 8

npogeccuonanvuyro cpeoy;

8.2. OBinaxeHHEe yHUBEPCAIbHBIMH PETYJSATHBHBIMU
JEUCTBUSIMU:

0) CaMOKOHTPOJIb!

MP45. O0asamv oOyewKy HOBbIM CUMYAYUSIM, BHOCUMD

[1P610. chopMupoBaHHOCTH  yMEHWH  CcOOMIOAAThH
IIpaBUJIa KOJIOTUYECKH L€J1eCO00pa3HOro MOBEJCHUS B
ObITY W TPYJIOBOH AEATEIBHOCTH B IIENSAX COXpPAHEHHUS
CBOETO 3/I0pPOBbSl U OKpY’KalOIIeH NPUPOIHONU Cpe.bl;
YUYUTHIBATh ~ ONACHOCTb  BO3JCHCTBHS Ha  JKUBBIE
OpPraHu3MBbl OIpPEJENICHHbIX BELIECTB, MOHHUMAs CMBICI
IIOKAa3aTelIsl MPEAEIbHON TOIyCTUMOM KOHIICHTPALIUH;
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KOPPEKMugul 8 oesmenbHOCHb, oyeHusamo

coomeemcmaue pe3yibmamos Yesam,
OK 08 Hcnonb3oBars | JIMuHOCTHBIE pe3yJIbTaThl OCBOCHHUS yueOnoi | [TPO1. c(hOpMHUPOBAHHOCTH MPEICTABICHUI: 0
CpeacTBa (bu3nueckoil | AUCUMIUIUHBL OTPaXKAIOT TOTOBHOCTh W CIIOCOOHOCTH | XUMHYECKOW  COCTaBISIIOLIEH  eCTeCTBEHHOHAYYHOU

KYJBTYpbl UIsI COXPaHEHUS M

YKpEIIeHus

300POBbs B

0o0yyaromuxcs pPyKOBOICTBOBATbCA CPOPMHUPOBAHHOU
BHYTPEHHEH IMO3UIMEH TMYHOCTH, CHCTEMON IIEHHOCTHBIX

KapTUHBl MHpA, POJUM XUMUU B TIO3HAHUU SIBICHUI
IpUPOAbI, B (OPMUPOBAHUU MBILIUICHUS U KYJIbTYpPbI

nporecce NpoeCCUOHANBHONM | OPUCHTANNK, TO3UTHUBHBIX BHYTPEHHUX YOSXKIEHUWH, | IUYHOCTH, €€  (YHKIHMOHAILHOM  TIPaMOTHOCTH,
NEesITeIbHOCTH U MOAJIEPKaHUS | COOTBETCTBYIOLINX TpaJULIHOHHBIM LEHHOCTSAM | HEOOXOIMMOM ISl pelIeHHs] MPaKTUYEeCKUX 3a1ady U
HE00X0IUMOTO YPOBHSI | pOCCHICKOrO  OOIIeCTBA, PpACIIMPEHUE JKU3HEHHOTO | SKOJIOTHYECKM OOOCHOBAaHHOTO OTHOILIEHHS K CBOEMY
busnueckoit OTbITa W OMBITA JAEATEIHHOCTH B IPOLIECCE Pealu3alliu | 3I0pPOBbIO U MIPUPOIHOM cpere;
MOJArOTOBJIEHHOCTH OCHOBHBIX HaIPaBJICHUI BOCIUTATENbHOMN AesTenbHocTH, | [IP610.  chopmupoBaHHOCT,  yMEHHH  cOOMIOAATh
B TOM YHCII€ B YaCTH: MpaBUJIa HKOJIOTMUYECKU 1e1eco00pa3HOro MoBEACHUS B
(U3UYIECKOTO BOCTTUTAHUS: OBITY U TPYIOBOM NEATEIBHOCTH B IEISAX COXpPAaHEHUS
JIP20. cgopmuposannocms 300p06020 U 6e30nACHO20 | CBOETO 30POBbS U OKPYKAIOLIEH MPHUPOAHON Cpelbl;
0bpaza H#cuznu, OmMeemcmeeHHo20 OMHOUWEHUs K C60eMy | YUUThIBaTb ~ ONACHOCTh  BO3JCHCTBHS Ha  JKUBBIE
300p086b10; OpraHu3Mbl OIpPEACTICHHBIX BEIIECTB, MOHUMAs CMBICI
JIP22. akmusHnoe nenpusimue 6peOHbIX NPUSbIYEK U UHBLIX | TIOKA3aTellsd MpelebHON JOIyCTUMON KOHIIEHTpAlLHH;
dopm npuuunenus epeoa usuyeckomy u ncuxuveckomy | [IP611.  ana  oOydarommxcs ¢ OrpaHMYEHHBIMU
300p086bI0; BO3MOXXHOCTSIMHU 37I0POBbBSI: CHOPMUPOBAHHOCTh YMEHUS
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/ax
MTO3HAHMSI BEIIECTB M XUMHUUECKHUX SBJICHHIA;
OK 09 [Tonb3oBatbest | MeranpenMeTHble  pe3ynbTaThl  OcBOoeHHs  yueOHoil | [IPG12. must chemblx M clabOBHAAIUX OOYYAIOIIHUXCS:
npo¢eCcCuOHAITBHON JTUCIUTITMHBI OTPaXKaKoT: c(hOpMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh penbedHO
JOKyMEHTauuen Ha | 8.1. OsnaneHue YHUBEpCaJIbHBIMU y4eOHBIMU | TOUCUHYIO crcTeMy oOo3Hadenwuii JI. bpaiing nns 3anucu
rocyJ1apCTBEHHOM U | IO3HABATEIbHBIMU JICUCTBUSIMU: XUMUYECKHUX (HOPMYIT;

HHOCTPAHHOM S3bIKaX.

0) 60a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUS:
MP7. enrademsv Hagvikamu y4eOHO-UCCIE008AMENbCKOU U

NPOEKMHOU  0esimeNbHOCY, —HABbIKAMU — pPA3PeuleHUs
npoonem,

MPS. CcnocooHoCcmb u 20MOBHOCMb K
CAMOCMOAMENbHOMY — NOUCKY — Memo008  peuleHus

APAKMUYECKUX 3a0ay, NPUMEHEHUIO PA3TUYHBIX Memo008
NO3HAHUSL,
MPY. osradenue sudamu 0esmenbHOCMU N0 NOJLYYEHUIO
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HOB020 3HAHUS, €20 UHmepnpemayuu, npeoopazo8aHuro u
NPUMEHEHUIO 8 PA3IUYHBIX YUEeOHbIX CUMYAYUsX, 8 MOM
yucie npu co30anull y4eOHbiX U COYUATbHBIX NPOEKMO8,
MPI10. popmuposanue HayuHo20 MuUna MolULIEHU,
enaoenue  HAYYHOU  MepMUHONO2Uel,  KII0YeBbLMU
HOHAMUAMU U MeMOoOamu,
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3 CTPYKTYPA U COAEP KAHUE YUYEFHOU JUCIATLIAHBI

3.1 O0beM y4eOHOI JTUCUMIIMHBI M BUJbI Y4eOHOH padoThI

B 1.4. B hopme

Bun yueGHoM paboThI O0mbem B yacax IIPaKTUYECKOU
HOJIFOTOBKU

O06Bem 00pa3oBaTeILHOM MPOrPaMMbl yaeOHOM 74 8
JIUCHUTUTMHBI
OcHOBHOe coiep:KaHue 59 0
TeopeTudeckoe o0ydeHue 29 0

18 0
MPAKTUYECKHUE 3aHATUS
nabopaTopHbIE 3aHATHUS 12 0
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJePKAHUE 15 8
(coneprkaHue NPUKJIATHOTO MOTYJISI)
TeopeTuyeckoe oO0ydeHue 7 0

4 4
MPAKTUYECKUE 3aHATUS

4 4

JabopaTOpPHBIE 3aHITHS

ITpomerxyTouHas arrectanus oughgepenyuposanusviii 3a4em
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3.2 TemaTn4yeckuii IVIaH U coAepPKAHUE YIeOHOM THCHUTIIIHHBI

O0beM, akaa. 4/ B
TOM 4ucie B gopme

Haumenosanue Conep:xkanue y4yeOHOro matepuasa u Gopmsl D AKTHeCKOi Ko OK
pa3aesioB U TeM OPraHM3alMHU AeSITeIbHOCTH 00y4aAI0IINXCH nonl;ommm, aKaL. Kox ITP, JIP, MP,
q
1 2 3
PA3JIEJI 1 OPTAHUYECKASA XUMUS 24/2
Tema 1.1 Conep:kanue 2/0
Teopernyeckue IIpeqMer opraHmyeckod XHWMHH: €€ BO3HUKHOBEHUE, 2/0 OK 01,0K I1P62, T1PG9, JIP3, JIPS,
OCHOBBI OPraHMYeCKOH | pa3BUTHE M 3HAYCHHE B MOJYYCHUU HOBBIX BEIICCTB M 02,0K 03,0K | JIP9, JIP12, JIP13, JIP16,
XUMMH. MatepuanoB. CTpyKTypHble (OpPMYIIbl OPraHHMYECKUX 04,0K 05,0K | JIP17,JIP18, JIP19, JIP23,
BemiecTB. ['omonorus, nzoMepusi. XUMHYECKasi CBSI3b B 06, JIP24, JIP25, JIP26, JIP32,
OPraHUYECKUX COCAMHCHUSAX - OJIMHAPHBIC M KpaTHBIC JIP34
CBSI3H. [IpencraBnenue o KJIacCU(UKAIUN MP1,MP2 MP3,MP21
OpraHUYECKUX BEILIECTB. Homenknarypa
OpraHWYECKUX COCAMHEHUH (CHUCTEeMaTHYecKas) U
TPUBHAJIbHBIE HAa3BaHUS BAKHEHIIUX IPEACTABUTEIICH
KJIACCOB OPraHUYECKHUX BEIIECTB.
Tema 1.2 Coaepxanue 10/2
Yraesogopoabl. AJIKaHBI: COCTaB U CTPOECHUE, TOMOJOTHYECKHHN PSI. 1/0 OK 01, OK | IIP0O1, ITPG2, ITPG3, I1P64,
MeraH 1 3TaH - TPOCTENIINE MIPEIACTABUTENN AJIKAHOB: 02, OK 03, I1P69, I11P610, TTPG12.
¢dbu3MyecKkne ¥ XHUMHYECKHE CBOWCTBa (peakuuu OK 04, OK JIP20, JIP22, JIP25, JIP29,
3aMeIIeHUs] M TOPEHHs), HaXOXKJIEHUE B MPUPOJIE, 05, OK 06, JIP32, JIP34
MOJyYEHUE U TPUMEHEHUE. OK 07, OK MP1, MP2, MP3, MP4,
AJIKEHBI: COCTaB M CTPOECHHE, TOMOJOTUYECKHH PsI. 08, OK 09 MP7, MP§, MP9, MP10,

OTUEeH U TPONUJIEH - NMPOCTEUIINE MNPEICTaBUTEIN

aNKeHOB: (M3MUeCKHe U XUMHYECKHE CBOICTBa
(peakiuu TUAPUPOBAHUS, raJIOTeHUPOBAHMUS,
TUApaTalid,  OKHUCIEHHS W MNOJMMEpU3alun),
MOJTyYeHUE U IPUMEHEHUE.

Ankamuensl: Oyraguen-1,3 u wmerunOyragues-1,3:
CTpOCHUE, BaXKHEUIIME  XHUMHUYECKHE  CBOWCTBA
(peakius MOJIMMEpPU3AIUN). [Tonyuenue

MP11, MP12
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CUHTETUYECKOIO KayuyyKa U PE3UHBI.
ANKMHBI: cOCTaB M  OCOOCHHOCTH  CTpPOEHHUS,

TOMOJIOTMYECKUN psAld. AUETWIEH - NIpocTermunit
IIPEICTAaBUTEND  AJIKMHOB! COCTaB,  CTPOEHHE,
¢usznyeckue W XMMHUYECKHME CBOMCTBAa (peakmuu
TUAPUPOBAHUs,  TaJIOTCHUPOBAHMs,  I'MIpaTallMH,

TOpEHUs ), OJIyYeHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHHe, (QU3NYECKUE U
XUMHUYECKHUE CBOWCTBA (pEaKIMU TaJIOTeHUPOBAHUS U
HUTPOBaHUA), MOJTy4YeHue u MpUMEHEHUE.
Tokcn4yHOCTH apeHOB. ['eHeThyeckas CBS3b MEKIY
yIIAEBOJIOPOAAMHU, NPUHAUICKAINIUMHA K Pa3TUYHBIM
KJIaccam.

[IpupoaHbie UCTOYHUKHU YTIEBOI0poaAOB. [Ipupoanbrit
ra3 u mnomyTHele HedTsHble Ta3el. Hedth u ee
npoucxoxaenue. CrocoOsl mepepaboTku HepTH:
[IEPETOHKA, KPEKUHT (TEpMUYECKUH, KATATUTUYECKHUIT),
nuponu3. [lpomykTel mepepaboTku  HedTH, HUX
MPUMEHEHUE B TMPOMBIIUICHHOCTH U B  OBITY.
KameHHbI#1 yrojb ¥ NPOJIyKThI €ro nepepaboTKu.

HpO(l)eCCI/IOHaJII)HO-Opl/leHTI/IPOBaHHOB COICPKAHUC

1/0

IIpenenbHble YTIEBOOPOBI (anmkaHbI u
HuKIoankanbl). [opeHuMe MeTaHa Kak OJMH U3
OCHOBHBIX MCTOYHHMKOB T€IUIa B IMPOMBIIIJIEHHOCTH U
ObiTy. CBoOliCTBa  MPUPOAHBIX  YIJIEBOJOPOJIOB,
HaXO0XJIEHHE B IPUPOJIE U IPUMEHEHHE AJIKAHOB;
HenpenenbHble (aJKeHbl, alKUHBI M alKaJuEHbI) U
apoMaTH4ecKue yrieBoaopoisl. ['opeHue auneruneHa
KaK MCTOYHHMK BBICOKOTEMIIEPATYpPHOTO IJIAMEHH ]IS
CBapKH M pE3KH METAJLIOB.

1/0

OK 03

TIP61, TIP63, JIP12, JIP13,
JIP26, MP11, MP38,
MP39, MP46

B TOoM 4mciae npakTuyeckMx M JIaG0PATOPHBIX
3aHATHH

8/0

[Ipaxktnueckoe 3ansitue Ne 1. Ilomydenue sThiieHa U
U3Y4YEHUE €ro CBOMCTB

2/0

OK 01, OK
02, OK 03,
OK 04, OK

T1P66, TIP69, TIP610,
JIP16, JIP23, JIP25,
JIP28 JIP29,
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05, OK 06

MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38

[Ipaktrueckoe 3anatue Ne 2. CocTaBieHUE Ha3BaHUU 2/0 OK 01, OK I1P066, ITPG9, ITP610,
NpeJeNbHBIX  YIJIEBOJOPONOB 1O  (opMmynam | 02, OK 03, JIP16, JIP23, JIP2S,
Ha3BaHusM. PemeHne  pacuy€THBIX  3aJad  Ha OK 04, OK JIP28,JIP29,
ompejienieHue  00bEMA,  KOJIMYECTBA  HMCXOJHOTO 05, OK 06 MP1, MP4, MP12, MP16,
BeIleCTBa MP21, MP30, MP33,
MP38
JlaGopaTopHoe 3ansarue Nel. VYrieBoIOpoasl U UX 2/0 OK 01, OK | IIP063, ITP6S, ITPG6, I1PGS,
MPUPOAHBIE HCTOUHUKH 02, OK 03, 11P610, ITPO11, ITP612
OK 04, OK JIP12, JIP13,JIP20,
05, OK 06 JIP23,J1P27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
IIpogeccroHaNIbHO-OPUEHTHPOBAHHOE COACPKAHUE 2/2
[Ipaktuueckoe 3anstue Ne 3. Pemenue 1emnoyex 2/2 OK 01, OK I1P66, 11P69, I1P610,
MPEBPALLICHUN HAa TIEHETHUYECKYIO CBA3b  MEXIY 02, OK 03, JIP16, JIP23, JIP25,
KJIaCCaMU YTJIEBOJIOPOJIOB. PellieHne pacyeTHbIX 3a1a4 OK 04, OK JIP28,J1P29,
10 YPaBHEHMAM PEAKLUN C Yy4aCTUEM YTIIEBOLOPOIOB. 05, OK 06 MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
Tema 1.3 Coaep:xanue 6/0
Kﬂcigggi;:iilzjﬁimﬂe [IpenenbHble OAHOATOMHBIE CHOUPTBHL. MeTaHon u 2/0 OK 01, OK | ITPO1, ITP62, ITPG3, I1PG4,
COeTMHeH. 9TAHOJI: CTpO€HHUEe, (PU3NUYECKHE W XHUMHUUYECKHE 02, OK 03, 11P69, 11P610, ITP612.
CBOMCTBAa (peakuMH C AKTHUBHBIMH METaJUIaMU, OK 04, OK JIP20, JIP22,JIP25,
rajoreHoBOIOPOaMHu, ropeHue), MPUMEHEHUE. 05, OK 06, JIP29,JIP32, JIP34
Bonopoaneie cBs3M MeEXIy MOJEKYJAMH CIHPTOB. OK 07, OK MP1, MP2, MP3, MP4,
JelicTBue MeTaHOJa MW H3TaHOJA HAa OpPraHu3M 08, OK 09 MP7, MP§, MP9, MP10,

YCJIOBCKaA.
MHoroatoMHBIS CIIUPTEI. OTHUIIEHTIMKOJIb n
TJIIALOCPHUH: CTPOCHHUC, (I)I/I3I/I‘ICCI(I/IC N XHUMHUYCCKUC

MPI11, MP12

765




CBOICTBa (B3auMoelicTBIE co [IEJIOYHBIMU
METaJUIaMH, KAYeCTBEHHAsl pEaKlisi HA MHOTOaTOMHbBIE
cnupThl). [ledicTBue HAa  OpraHM3M  4eJOBEKa.
[IpuMeHeHue rnuiepuHa U STUIICHTIIUKOJIS.

@deHoM:  CTpOEHWE  MOJCKYINbl, (U3HYECKHe W
XUMHuUeckue  cBoiictBa.  TokcuyHocTh  (eHoIA.
[Tpumenenue peHona.

ANbIeruasl. dopMmanbaeru, areTalbIeru;
CTpOocHHE, (UINYECKUE U XUMHUYECKHE CBOWCTBA
(peakiuu OKHUCIIEHUS 51 BOCCTAHOBJICHMS,

KauyeCTBEHHbIE PEAKIINH ), TIOJYyYEHUE U IPUMEHEHHUE.
OAHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHCIOTHI.
MypaBbuHass U YKCyCHasi KHCJIOTBI: CTPOEHUE,
¢dbusznueckue W XUMHUYECKHE CBOICTBa (CBOICTBa,
o0mmue I Kiacca KUCIOT, peakius dTepudukamnun),
MoJyyeHue u npuMenenue. CTeapuHoBasi U OJICUHOBAs
KHCJIOTHl KaK TPEJCTAaBUTEIN BBICIINX KapOOHOBBIX
KHCIOT. Mplla Kak CONU BBICHIUX KapOOHOBBIX
KHCJIOT, KX MOIOIIIEE JCHCTBUE.

Crnoxuble 3(uUpbl Kak MPOU3BOJHBIE KapOOHOBBIX
KucnoT. ['maponmu3  cinoxkHeIX  3¢upoB.  Kupsl.
I'mnponus KHUPOB. [Ipumenenune KHUPOB.
buonornueckas poJib JKHPOB.

VYraeBojpsl: cocTaB, Kilaccu(uKanus yrieBo1oB (MOHO-
, IW- W Tonucaxapuipl). I'moko3a — mpocrenmmit
MOHOCaxapuj: OCOOEHHOCTH CTPOEHMSI MOJIEKYJIbI,
¢buznyeckue " XUMHYECKHE CBOICTBa
(B3aumoselicTBre c runpokcuaom  meau(Il),
OKHCJIEHHE aMMHAa4HbIM  pacTBOPOM OKCHJA
cepeopa(l), BoccraHoBiEeHHE, OPOKEHHE TIIOKO3BI),
HaXOXXJECHHE B IPUPOJIE, IPUMEHEHHE, OHoIornyecKas
posb. @otocunTe3. OpyKTO3a KaK N30MEP TIIFOKO3BI.
Kpaxman u nemiono3a Kak HPUPOIHBIE IMOJIUMEPSI.
CrpoeHue kpaxmana M LelIoao3bl. dusnueckue u
XMMHUYECKHE  CBOMcTBAa  Kpaxmana  (THJIpOJH3,
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KAaueCTBEHHAs peaKLMsl ¢ HOJIOM).

B TOM 4mcie nNpakTHYeCKHX H JIa0OPATOPHBIX 4/0
3aHATHIl
[Ipaktrueckoe 3ansTue Ned. KauecTBEeHHBIC peaKIUU 2/0 OK 01, OK I1P066, ITPG9, ITP610,
OJIHOATOMHBIX, MHOT'OATOMHBIX CIUPTOB, YKCYCHOM 02, OK 03, JIP16, JIP23, JIP25,
KHCJIOTHI OK 04, OK JIP28,JIP29,
05, OK 06 MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
JlabopaTtopHoe 3ansTue No2. «KayecTBeHHBIE peakInu 2/0 OK 01, OK | IIP063, ITP6S, ITPG6, I1PGS,
Ha KUCIIOPOJICOAEPKAIINE OPTaHUYECKHUE BELIECTBAY. 02, OK 03, 11P610, ITP611, ITP612
OK 04, OK JIP12, JIP13,JIP20,
05, OK 06 JIP23,J1P27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
Tema 1.4 Conep:kanue 4/0
A3oTconepxaiiue AMMHOKHUCIIOTBEI Kak aM{(OTEepHbIE OpraHUYECKUE 2/0 OK 01, OK | IIPol1, I1P62, ITP6G3, I1P64,
OpraHuvecKue coequHennst. dusnyeckne W XHUMHUYECKHE CBOMCTBA 02, OK 03, I1P69, I1P610, ITPG12.
COeIMHEeHUS. aMUHOKHCIIOT (Ha mpuMepe INiniuHa). buonornueckoe OK 04, OK JIP20, JIP22,J1P25,
3HAaYE€HUE aMUHOKHUCIIOT. IlenTuasl. 05, OK 06, JIP29,J1P32, JIP34
benkn kak  mpUpPOAHBIE  BBICOKOMOJEKYJISPHBIC OK 07, OK MP1, MP2, MP3, MP4,
coeauHenus. llepBuuHas, BTOpUYHAs W TpPETUYHAS 08, OK 09 MP7, MP§, MP9, MP10,
CTpPYKTypa OenKkoB. XHUMHUYECKHE CBONCTBAa OEJIKOB: MP11, MP12
THAPONU3, JCHATypallvs, KauyeCTBEHHbIE pEaklUd Ha
OCIKH.
DKCTepUMEHTAIbHBIE METO/IbI H3yUeHUs BEIIECTB U UX
MIpEeBpaIICHUI: HaOJTI0ICHNE u OTHCaHHe
JIEMOHCTPAIIMOHHBIX OTBITOB: JACHATypanus OeIKoB
MIPU HATPEBaHWH, [IBETHBIC PEAKIINH OCITKOB.
B TOM 4mciae npakTHYecKMX M JIAa00OPATOPHBIX 2/0

3aHATHHA
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JIaGoparopnoe 3ansatue Ne3. «KayecTBeHHbIE peakuu 2/0 OK 01, OK | ITP63, I1P65, ITP66, ITP6S,
Ha a30TCO/ICpIKAIINE OPTaHNIECKUE BEIIECTBAY. 02, OK 03, I1P610, ITPG611, TTP612
OK 04, OK JIP12, JIP13,JIP20,
05, OK 06 JIP23,J1P27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
Tema 1.5 Coaep:xanue 2/0
BoicokomosiekyasapHbl | OCHOBHBIE TMOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX 2/0 OK 01, OK | I1P62, ITP63, ITPG5, ITPGY,
€ COeJMHEHUS. COCIMHEHMI: MOHOMED, ITOJIUMEDP, CTPYKTYPHOE 3BEHO, 02, OK 03, I1P610, ITP611,
CTEIIEHb IOJMMEpU3ALMH, CPEIHSs MOJIEKYJIspHas OK 04, OK | JIP2, JIP3,JIPS, JIP9,JIP20,
Macca. OcHOBHBIE METO/IbI CHHTE3a 05, OK 06, JIP27,J1P28,J1P29,J1P32,
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUH - MOJUMEpPU3aLIHs MP2, MP3, MP4, MP7,
¥ TIOJIMKOHACHCAIIHS. MP9, MP10, MP11, MP24
PA3JIEJI 2 OBIIASI U HEOPTAHUYECKASI XUMMUS 50/6
Tema 2.1 Conep:xanue 6/4
CrtpoeHue aToma. XUMHYECKUH 31eMEHT. ATOM. SIpo aTtoMa, U30TOIIbI. 2/0 OK 01, OK | ITP61, ITP66, ITPG9, ITPO11
Ilepuoanyecknii 3aK0H | DIeKTpOHHAS 000JI0YKAa. DHEPreTHYEeCKHEe YpPOBHH, 02, OK 03, JIP2, JIP3,JIPS, JIP9,J1P24,
u [lepuoanyeckas MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d- PIEMEHTHI. OK 04, OK JIP25, JIP26, JIP32
cucreMa XUMHYeCKUX | OCOOEHHOCTH  pacmpe/iesieHuss  JJIEKTPOHOB  TIO 05, OK 06, MP2, MP4, MP9, MP10,
saementos JI.H. opOuTanIM B aToMax »3JIEMEHTOB MEPBBIX YEThIpeX OK 07, OK MP16, MP21,
Memnpeeena. MEepPUOO0B. DIEKTPOHHAsA KOH(UTYpalHsi aTOMOB. 08, OK 09 | MP22,MP24, MP26,MP28,

[lepuonnueckuin 3akoH u llepuoaudeckas cucrema
xumuueckux osnemenToB J[.M. Menaeneera. CBs3b
MEPUOINYECKOrO 3aKkoHa U [leproanueckoil cucTemsl
xumuueckux anementoB .M. MenaeneeBa ¢
COBPEMEHHOM TeopUen CTPOEHUSA aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHUsI CBOWCTB XHWMHUYECKHUX
AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX

MP30,MP38,MP39,MP46
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BCIICCTB IO TIpynmnamM W IICpruoagam. 3HadecHUE
NEPHUOANYCCKOro 3aKOHa B pa3BUTHH HAYKH.

B TOM 4mcie npakTHyecKMX M JIAa00OPATOPHBIX 4/2
3aHATHI
[Ipaktuueckoe 3anstue NoS. Pelienue mpakTuuecKux 2/0 OK 01, OK [1Po66, ITPG9, ITP610,
3aIaHA HA COCTaBJICHUE JJICKTPOHHO-TPAPUIESCKUX 02, OK 03, JIP16, JIP23, JIP25,
dbopMy1 ameMeHTOB 1—4 TIeprooB. OK 04, OK JIP28,JIP29,
05, OK 06 MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
ITpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIePKAHUE 2/2
[IpakTtuueckoe 3ansitue Ne6. PelieHue mnpaKTUKO- 2/2 OK 01, OK I1P66, ITPGY, T1P610,
OPUEHTUPOBAHHBIX  TEOPETHMYECKUX  3aJaHHil  Ha 02, OK 03, JIP16, JIP23, JIP25,
XapaKkTepU3aluIo XUMHYECKUX 3JIEMEHTOB OK 04, OK JIP28,JIP29,
«Merammmueckue W = HEMETaNIMYECKHE CBOMCTBA, 05, OK 06 MP1, MP4, MP12, MP16,
3JEKTPOOTPULATENBHOCT U CPOJACTBO K DSIIEKTPOHY MP21, MP30, MP33,
XAMUYECKHX DJIEMEHTOB B COOTBETCTBUE C HX MP38
JJICKTPOHHBIM ~ CTPOCHHEM W TIOJIOKEHHWEM B
MEPUONYECKOM CHUCTEME XHWMHUUYECKHX JJIEMEHTOB
.M. MenneneeBay.
Tema 2.2 Coaepixanue 4/0
Crpoenne BemecTBa. | Bujbl XumMuueckoi CBsA3M (KOBAJCHTHAS HEMOJAPHAS U 4/0 OK 01, OK | IIP61, ITP66, ITPG9, I1P611
XuMHuuyeckasi CBA3b. MOJIApHAsi, HWOHHAsA, MeTajindeckas). MeXxaHU3MbI 02, OK 03, JIP2, JIP3,JIP5, JIP9,J1P24,
o0pa3oBaHMsl  KOBAJIGHTHOW  XHWMHUYECKOW  CBS3U OK 04, OK JIP25, JIP26, JIP32
(oOMeHHBI W JOHOPHO-aKIENTOpHBIN). BomopoaHas 05, OK 06, MP2, MP4, MP9, MP10,
CBA3b.  BaneHTHOCTb.  DNEKTPOOTPULATENBHOCTb. OK 07, OK MP16, MP21, MP22,
Crenenb okuciieHus. MOHBI: KATHOHBI U aHHOHEI. 08, OK 09 MP24, MP26, MP28,
Bemectsa  MOJIEKYJSIDPHOTO M HEMOJEKYJISPHOIO MP30, MP38, MP39,
CTpOEHHUs. 3aKOH TIIOCTOSTHCTBA COCTaBa BEIECTBA. MP46
Tunbel KpPUCTAUIMUECKUX PELIETOK. 3aBUCHUMOCTH
CBOWMCTBAa BEHIECTB OT THUIMA KPHUCTAJUIMYECKOU
PEIIETKHU.
Tema 2.3 Coaepxxanue 2/0
Jucnepcubie cucrembl | JlucniepcHble  cucTeMbl.  KOJJIOMIHBIE — CHCTEMBI. 1/0 OK 01, OK | IIP61, ITP06, ITPG9, I1P611
U (paKTOpbI UX Hctunable pacTBOpbl. PacTBOpeHue kak (U3HUKO- 02, OK 03, JIP2, JIP3,JIP5, JIP9,J1P24,
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YCTOMYHUBOCTH XUMHYECKHUMN IpoLECC. PacTtBOpBI. CriocoOsr OK 04, OK JIP25, JIP26, JIP32
MPUTOTOBJICHUS pacTBOPOB. PactBOpuMOCTS. 05, OK 06, MP2, MP4, MP9, MP10,
MaccoBas 105151 pacTBOpEHHOro Beuectsa. [IpenenbHo OK 07, OK MP16, MP21, MP22,
JIOITyCTUMbIC KOHIIEHTPAllUM M MX HCIOJIb30BAHUE B 08, OK 09 MP24, MP26, MP28,
OlIEHKE 9KOJIOTHYECKOH 0€e30I1acCHOCTH. MP30, MP38, MP39,
Knaccudukanmsi AUCHEPCHBIX CHUCTEM IO COCTaBY. MP46
Crpoenre u (akTOpsl YCTOWYMBOCTH TUCIIEPCHBIX
cucteM. Pacro3HaBaHWE  UCTUHHBIX  PacTBOPOB,
KOJUIOMIHBIX PACTBOPOB U TPyOOAMCIIEPCHBIX CHCTEM.
Crpoenue wmunesibl. PaccemBaHme cBera Ipu
MPOXOKJACHUH CBETOBOI'O ITydyKa 4Yepe3 OINTHUYECKH
HEOJIHOPOAHYIO cpeny (addekra Tunnans).
HccnenoBanue CBOMCTB JUCIEPCHBIX CHCTEM I MX
WJICHTU(DHUKAITUH.
IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJEPKAHUE 1/0
PemeHne npakTUKO-OPHEHTHPOBAHHBIX PACUYETHBIX 1/0 OK 03 [1P61, P63, JIP12, JIP13,
3aJlaHuil Ha JKMCIIEPCHBbIC CHUCTEMBI, UCIOJIb3yeMble B JIP26, MP11, MP38,
OBITOBOM ¥  TIPOU3BOJCTBCHHOW  JIEATEIHHOCTH MP39, MP46
YeJIoBeKa, C IO3MIUH SKOJOTHYSCKOM 0e30IacCHOCTH
MOCIEACTBUM M TIpaMOTHBIX pELIEHUH mpodiiem,
CBSA3aHHBIX CO CTPOUTEIBCTBOM.
Tema 2.4 Coaepxanue 10/0
Kaacenpukanus Kucnotsl kak >IeKTPOIUTHI, UX KiIaccU(UKALUS TI0 2/0 OK 01, OK I1PG3, I1P64, ITPO6S,
HEOPraHM4YeCcKMX pa3IM4HBIM ~ TpU3HaKaM. XUMHYECKHME CBOMCTBA 02, OK 03, 11P69,11P010, I1P611,
COeIMHEeHHU. KHCJIOT B  CBETE€ TEOPUHM  DIEKTPOIUTHYECKOU OK 04, OK I1P612

JIIUCCOLAIIHAH. Ocobennoctu B3aUMOJEHCTBUS 05, OK 06, JIP2, JIP3,JIP9,
KOHLEHTPUPOBAHHOW CEpPHOM M Aa30THOM KHCIOT C OK 07, OK JIP13,JIP20, JIP24, JIP25,
MeTtautamMu. OCHOBHBIE CTIOCOOBI TTOTYUEHUST KUCIIOTHI. 08, OK 09 JIP26,JIP27, JIP28, JIP29,

OcHOBaHHSI KaK 3JEKTPOJNUTHI, UX KIACCH(PUKAIUS O
pa3IMYHBIM ~ TpU3HaKaM. XUMHYECKHE CBOMCTBA
OCHOBaHHMH B CBE€T€ TEOPUHM DIIEKTPOJIUTHUECKON
auccounanuu. Pa3noskeHne HEpacTBOPUMBIX B BOJIE
OCHOBaHUI. OCHOBHEBIE CII0COOBI MOJTy4YECHUS
OCHOBaHHIA.

Comu kak 3nekTponuTbl. ColM CpeHUe, KHUCIbIE U

JIP34
MP2, MP4, MP7, MPS,
MP9, MP16, MP21, MP22,
MP26, MP28, MP30,
MP46
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OCHOBHBbIE. XHMMHYECKHM CBOWCTBA COJIEH B CBETE
TEOPUHU IJIEKTPOIIUTHYECKON nuccouuanuu. Crnocoobl
IIOJIyYEHUS COJIEH.

IM'maponus coJieil. Coneobpa3yromue u
HecoJieo0pa3yroIIne OKCH/IBI. OcHoBHEIE,
ampoTepHble M KHUCJIOTHBIE OKCHIBI. 3aBHCHUMOCTH
Xapakrepa  OKCMJAa  OT  CTENEHU  OKHUCICHUS
o0pa3yromiero ero meramia. XUMHYECKHE CBOICTBa
okcuoB. [loryueHne okCuaoB.

XapakTepucTuka COCTaBa, CTPOCHMS,  CBOWCTB,
MOJYyYeHUsT W TPUMEHEHUS OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUH: OKCHUJIOB, KHCIIOT,
OCHOBaHMH U cosiei. HoMeHKnaTypa HEOPraHMYEeCKUX
BellecTB. ['eHeTnueckass CBSI3b  HEOPIAaHMYECKUX
BELIECTB, IPUHAISKALMX K PA3JIUYHBIM KJIACCAM.

IIpodeccnoHabHO-OPUEHTHPOBAHHOE COJlEPKAHUE 2/0
OUBUKO-XMMUYECKUE  CBOMCTBA  HEOPraHUYECKUX 2/0 OK 01, OK I1PG3, I1P64, ITPOS,
BCIIIECTB. XMMHYCCKHE CBOHCTBA OCHOBHBIX KJIAaCcCOB 02, OK 03, 11P69,I1P610, ITPG11,
HEOPraHUYECKHX BEIIECTB (OKCHIOB, THJIPOKCHIOB, OK 04, OK T1P612
KHUCJIOT, COJIel U Jp.). 3aKOHOMEPHOCTH B M3MEHEHUU 05, OK 06, JIP2, JIP3,JIP9,
CBOWCTB ITPOCTBIX BELIECTB, BOJLOPOAHBIX COCIUHEHUH, OK 07, OK JIP13,JIP20, JIP24, JIP25,
BBICIINX OKCHJIOB U THAPOKCHJIOB. 08, OK 09 JIP26,JIP27, JIP28, JIP29,
JIP34
MP2, MP4, MP7, MP8,
MP9, MP16, MP21, MP22,
MP26, MP28, MP30,
MP46
B ToM u4mciie npakTHYeCcKHX M J1a00pPaTOPHBIX 6/0
3aHSATHI
[IpaxkTnueckoe 3anstue Ne7. PemieHne npakTHYECKUX 2/0 OK 01, OK I1P66, I1PGY, I1P610,
3alaHuil 1o  KJjaccu(puKanuy, HOMEHKIAType | 02, OK 03, JIP16, JIP23, JIP25,
XUMHYECKUM (opMyJlaM HEOPraHMYEeCKUX BEIECTB OK 04, OK JIP28,JIP29,
pa3NUYHBIX KJIACCOB (YrapHbIH Tra3, yIJeKUCIBIA ras, 05, OK 06 MP1, MP4, MP12, MP16,

dMMHaK, TramieHas Hu3BECTb, HEramcHasd HW3BECTh,
IIMTBCBAAg COJa W JpyT I/IX)Z Ha3bIBaTb U COCTaBJIATH

MP21, MP30, MP33,
MP38
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bopMyIBl  XUMHYECKUX
IPUHAJUISKHOCTH K KIIacCy.

BCIICCTB, ONpeCaAcCIATb

[Ipaktuueckoe 3anstue No§. CoctaBieHuEe ypaBHEHUM 2/0 OK 01, OK [1Po66, ITPG9, ITP610,
peaKkuuii Ha TUAPOIIU3 COJICH. 02, OK 03, JIP16, JIP23, JIP25,
OK 04, OK JIP28,JIP29,
05, OK 06 MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
Jlaboparopnoe 3anatue Ned. «UMpentuduxarms 2/0 OK 01, OK | IIP063, I1P65, ITPG6, I1P6S,
HEOPraHUYECKHX BEIIECTB C MCIOJb30BaHUEM HX 02, OK 03, I1P610, ITPG611, TTP612
(U3HKO-XMMHYECKHIX CBOMCTB, XapaKTEPHbIX OK 04, OK JIP12, JIP13,JIP20,
Ka4eCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha 05, OK 06 JIP23,JIP27, JIP29
cynbdar-, KapOOHAT, CHIIMKAT- U XJIOPHI-AaHUOHBI MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
Tema 2.5 Conep:xanue 10/0
XuMmuuyeckue peakuuu. | Xumudeckas peaknus. Kimaccudukanus XUMHUYECKUX 4/0 OK 01, OK | I1P63, ITP64, ITP65, ITPGY,
CkopocTh XMUMHYECKOH | peakiuii B HEOPraHMYECKOH U OPraHMYECKON XHUMHH. 02, OK 03, [1P610, ITP611, [IPG12
peakuun. XuMHYeCKOe | 3aKOH  COXpaHCHUS  MacChl  BEIIECTB,  3aKOH OK 04, OK JIP2, JIP3,JIP9,
paBHOBecHe COXpPaHEHHS U  MpPEBpalICHUs]  DHEPIUU  IpHU 05, OK 06, JIP13,JIP20, JIP24, JIP25,
XUMUYECKUX peakuusx. CKOpoCTbh peakluu, ee OK 07, OK JIP26, JIP27, JIP28, JIP29,
3aBUCHUMOCTh OT pa3IUYHbIX (akTopoB. OOpaTHMbIe 08, OK 09 JIP34
peakunu. Xumudyeckoe paBHOBecue.  DaxrTopsl, MP2, MP4, MP7, MPS,
BJIMSIIOIIME HA COCTOSIHUE XWMHYECKOTO PAaBHOBECHS. MP9, MP16, MP21, MP22,
[Ipuamun Jle IHlarense. IloHATHA: «OKHUCIMTENBY, MP26, MP28, MP30,
«BOCCTAHOBHUTEIL), KOKUCIIEHHEY, «BOCCTAHOBJICHHEY, MP46
«OKHUCJIMTENIbHO-BOCCTAHOBUTEIbHBIE pEAKIUN» TUTIBI
XUMUYECKUX PEaKIHil 10 W3MEHEHHIO CTETeHHU
OKHCJICHHS XUMHUYSCKUX DJIEMCHTOB.
B TOoM 4mciae npakTuyeckMx M JIaG0PATOPHBIX 6/0

3aHATHH
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[TpakTuueckoe 3anstue Ne9. KonnuecTBeHHbIE 2/0 OK 01, OK I1Po66, ITP69, ITP610,
OTHOIIEHUS B XUMHH. OCHOBHBIC KOJTMUECTBESHHEIC 02, OK 03, JIP16, JIP23, JIP25,
3aKOHBI B XUMHH U PACUeThl 110 YPaBHEHUAM OK 04, OK JIP28,JIP29,
XUMHYECKUX PEaKIUH. 05, OK 06 MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
[TpakTuueckoe 3ansarue Nel(. Pacuet ckopocreit 2/0 OK 01, OK [1Po66, ITPG9, ITP610,
XUMHYECKON peakiuu. YTIPaKHEHUSI Ha CMEIIICHUE 02, OK 03, JIP16, JIP23, JIP25,
XUMHUYECKOTO PaBHOBECHS. OK 04, OK JIP28,JIP29,
05, OK 06 MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
[Tpaktuueckoe 3ansitue Ne 11. CocraBieHue 2/0 OK 01, OK 11P66, 11P69, I1P610,
ypaBHenuit OBP metonom snexkTpoHHOro OanaHca. 02, OK 03, JIP16, JIP23, JIP25,
OrmpesenieHne OKUCIUTEICH 1 BOCCTAHOBUTEIICH. OK 04, OK JIP28,JIP29,
05, OK 06 MP1, MP4, MP12, MP16,
MP21, MP30, MP33,
MP38
Tema 2.6 Coaepxanue 6/0
DJVICKTPOJMTHYCCKAsA | DJIeKTpoiuTHuYecKas  auccoryanus. CulbHBIE H 4/0 OK 01, OK | I1P62, ITPG3, ITP64, IT1PGS,
JUCCOIUAIMSA cimabbie snekTponuThl. Cpema BOJIHBIX PACTBOPOB 02, OK 03, 11P69, I1P610, ITPO11,
BEILIECTB: KHCJIas, HEUTpasbHasl, LIeNo4YHas. Peakuuu OK 04, OK I1P612
HOHHOTO oOOMeHa. MaccoBast [0 BEIIECTBA B 05, OK 06, JIP2, JIP3,JIP9,
pacTBope. OK 07, OK JIP13,JIP20, JIP24, JIP25,
08, OK 09 JIP26, JIP27, JIP28, JIP29,
JIP34
MP2, MP4, MP7, MP8,
MP9, MP16, MP21, MP22,
MP26, MP28, MP30,
MP46
B ToM u4mciie NpakTHYeCKHX M J1a00PATOPHBIX 2/0

3aHATHH

773




JlaboparopHoe 3aHsaTHE NoS « TUITBI XUMUYECKUX 2/0 OK 01, OK | IIP063, IIP65, ITP6G6, I1P6S,
peaKIuin. 02, OK 03, I1P610, ITPG611, TTP612
UccnepoBanue TUIOB (110 COCTaBY U KOJUYECTBY OK 04, OK JIP12, JIP13,JIP20,
HCXOJIHBIX M 00Pa3yONIMXCsl BEMIECTB) U MPU3HAKOB 05, OK 06 JIP23,J1P27, JIP29
XUMHUYECKHUX peakiuii. Peakiiuu moHHOTO OOMeHa. MP2, MP3, MP4, MP9,
HcnwiTanue pacTpoB cosiell HHIMKATOpaMu MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
Tema 2.7 Conep:kanue 10/4
MertaJ/ibl. Meramnsl. [lonoxenue metamwoB B Ilepuoanueckoit 2/0 OK 01, OK | I1PG2, ITP03, ITP64, ITPGS,
Hemeranasbl. O0mue | cucreme xumuueckux diaementoB J[.M. Menngeneena. 02, OK 03, I1P69, I1P610, TTPG11,
cnoco0bl mojy4enuss | OCOOCHHOCTH CTPOSHHsS 3JIEKTPOHHBIX  000JIOYEK OK 04, OK [1P612
MeTAJJIOB atomMoB MeTtauioB. OOmue Qu3nyeckre CBONCTBA 05, OK 06, JIP2, JIP3,JIP9,
MeTauioB. CIuiaBel METAJJIOB. DJIEKTPOXUMUYECKUM OK 07, OK JIP13,JIP20, JIP24, JIP25,
pSiA HaMpPSIKEHUH METaJIOB. 08, OK 09 JIP26, JIP27, JIP28, JIP29,
XUMHYECKHE  CBOMCTBA  BaAXKHCUIIMX  METaJIJIOB JIP34
(HaTpWii, KUK, KaJIbIIUHA, MarHUH, aIFOMUHUHN, [TUHK, MP2, MP4, MP7, MPS,
XpOM, KeJIe30, MEJIb) U UX COCIMHEHUH. MP9, MP16, MP21, MP22,
O6mue crocoObl nonydeHus: MetaiioB. [Ipumenenue MP26, MP28, MP30,
MeTaysIoB B ObITY U TexHuke. Hemeramisl. [lonoxxenue MP46
HeMeTauioB B Ilepronnueckoil cucteMe XMMHUYECKHX
anementoB J[.MI. MenneneeBa ®W  0COOCHHOCTH
CTpO€HHUs aTOMOB. PU3HUECKUE CBOICTBA HEMETAJIOB.
Annorponusi HEMETa/UIOB (HAa TpUMEpPE KUCIOpoja,
cepsl, pochopa 1 yriaepoa).
XUMUYECKHE CBOMCTBA BaXXKHECHINIMX HEMETAJJIOB
(raoreHoB, cepbl, a3ora, (ocdopa, yraepona u
KpeMHUs) " 170.¢ COECTMHEHUI (okcuaoB,
KHUCJIOPOJICOAEPKALTUX KHCJIOT, BOJOPOAHBIX
COCIMHCHM ).
[IpumeHeHne  BaKHEHIIMX  HEMETAIUIOB M HX
COCIMHEHHH.
IIpogeccnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE 2/0
JlaTb XapakTepUCTHKY 3JieMeHTaM (cepeOdpo, Menp, 2/0 OK 03 [1PG1, ITPG3, JIP12, JIP13,
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AITFOMUHUIN ) KaK MeETaJIaM c BBICOKOM
3JEKTPONPOBOAHOCTBIO.  3HAUYEHHE  METAUIOB U
HEMETAJUIOB B MNPHUPOJE U KUZHEACATEIbHOCTH
yeloBeka UM opraHu3moB. Koppo3usi MeTasioB: BUIBI
KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH.
Uepnass u uBetHas wMmetawunyprus. lIpaktudeckoe

IIPUMEHCHUC BJICKTPOJIN3a JJIA IMOJTYYCHUS LICTIOYHBIX,
IIEJI0YHO3EMEIbHBIX METALIOB M amtoMUHHA. CTEKIIO
" CWJIMKAaTHas IMPOMBIIIJIICHHOCTD.

JIP26, MP11, MP38,
MP39, MP46

B TOM 4mcie npakTHyecKMX M JIAa00OPATOPHBIX 6/4
3aHATHIA
ITpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJIePKAHUE 4/4
JlaGopaTopHoe 3ansaTtue Ne6. KauecTBeHHBIC peakInu 2/2 OK 01, OK | I1P63, ITPGS, ITP66, ITPGS,
Ha KaTHOHBI METAJJIOB. 02, OK 03, 11P610, ITP611, ITP612
OK 04, OK JIP12, JIP13,JIP20,
05, OK 06 JIP23,J1P27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
Jlaboparopuoe 3anstue No7. Kopposus merannoB u 2/2 OK 01, OK | ITP63, ITPGS, ITPG6, TTPGS,
CIIOCOOBI 3aTUTHI OT KOPPO3UH. 02, OK 03, 11P610, ITP611, ITPG12
OK 04, OK JIP12, JIP13,JIP20,
05, OK 06 JIP23,J1P27, JIP29
MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
MP21, MP30, MP33,
MP46
JIabopartopHoe 3aHITHE Ne8. HccnenoBanue 2/0 OK 01, OK | IIP63, ITIP65, ITP66, I1P6S,
(GUBUYECKUX W XUMHYECKHUX CBOWCTB METALIOB H 02, OK 03, I1P610, ITP611, ITP612
HEMETAJIJIOB. OK 04, OK JIP12, JIP13,JIP20,
05, OK 06 JIP23,J1P27, JIP29

MP2, MP3, MP4, MP9,
MP10, MP13, MP16,
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MP21, MP30, MP33,

MP46
Tema 2.8 Coaepxxanue 2/0
XHUMHA U JKH3HD Ponr xumMum B oOecHeyeHMH 3KOJOTMYECKOH, 1/0 OK 01, OK | ITP61, ITP63, ITPG5, ITPGY,
SHEPreTHYECKON ¥ MUIICBOW OE30MaCHOCTH, Pa3BUTUHU 02, OK 03, I1P610, ITP611, ITP612
MenuiuHbl. [loHSITHE 0 Hay4YHBIX METOAAaX MO3HAHUS OK 04, OK | JIP2, JIP3,JIP5, JIP9,JIP12,
BEIIECTB M XUMHUYECKUX peakuuid. [IpencraBienus o6 05, OK 06, JIP13,JIP20, JIP22,J1P23,
OoOIMX  HAYYHBIX MPHUHIHUIAX  TPOMBIIUICHHOTO OK 07, OK JIP24 JIP25, JIP26,J1P27,
MOJyYEHUs BaXXHEHUIIUX BelIEeCTB. YelIoBeK B MHUpE 08, OK 09 JIP28,JIP29, JIP32
BEIIECTB M MAaTE€pPUAJIOB: BAKHEHIINE CTPOUTEIIbHbBIC MP1, MP2, MP3, MP4,
Marepuayibl, KOHCTPYKLIIMOHHBIE MaTepHUalibl, KPACKH, MP7, MP§, MP10, MP11,
CTEKJIO, KepaMHuKa, MaTepualibl ISl AJICKTPOHUKH, MP13, MP16,
HAaHOMAaTepHuasabl, OPraHUYEeCKHUE W MHUHEPAIbHbBIC MP21,MP22, MP24,
ynobpenusi. XuMusi U 370pOBbE UEIOBEKa: MpaBuiia MP26, MP28, MP30,
HCIIOJIB30BAaHUs JIEKAPCTBEHHBIX MIPENapaToB, IIpaBuia MP33, MP36, MP39,
0€30IacHOTO HCIIOJIB30BAaHUS TIPEIapaToB OBITOBOU MP45
XHMHH B TIOBCETHEBHOM JKU3HU.
IIpogeccroHaNIbHO-OPUEHTHPOBAHHOE COACPKAHUE 1/0
Pemenne MIPAKTUKO-OPUEHTUPOBAHHBIX 1/0 OK 03 11P61, I1P63, JIP12, JIP13,
TEOPETHYECKUX 3aJaHUH Ha CBOHCTBA, COCTaB, JIP26, MP11, MP38,
noJtyyeHue U 0€30MacHOe UCIIOIb30BaHUE BAKHEHTITNX MP39, MP46
HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTHYECKON
JIeATEIIbHOCTH YeJIOBEKA.
OO0mre mpeacTaBleHUs O MPOMBIIUIEHHBIX CIoco0ax
MOJIy4eHUsT XUMUYECKUX BeHIecTB (Ha TMpuMepe
MIPOU3BOJICTBA CEPHOM KUCIIOTHI).
[IpoGiema 0TX0/10B ¥ MOOOYHBIX MPOJYKTOB.
IIpome:kyTouHas arrecranus AU epeHuMpoBaHHbINA 3a4eT
Bcero: \ 74/8
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3.3 IlepeyeHb 1a00pPaTOPHBIX U MPAKTHYECKUX 3AHATHH

TeMbl 12a00paTOPHBIX U (HJIH)
NPAKTHYECKUX 3aHATHIA

Kparkoe cogep:xanue/ onucanue (1eab padorsl)

Cneunajan3upoBaHHoe 000py0BaHue,
TeXHUYeCKHe CPeCTBA, IPOrpaMMHOe
o0ecrieyeHue (Mpu HEOOXOAMMOCTH)

Pa3nea 1. OPTAHNMYECKASA XUMMUSA

HpaRanecmle 3aHATHSA

[Ipaktuueckoe 3ansitue Nel. Ilonyyenue
ATUJICHA U U3YYEHUE €r0 CBOMCTB

[lonyyenue B jaboparopuu  STWIEHA  peakuuen
Jeruapartauuel cnuproB. M3ydeHHE XMMUYECKUX CBOMCTB
STWJIEHA JeWCcTBHMEM JTWJIeHa Ha OpOMHYIO  BOZY,
MOJKHUCJIEHHYIO paCTBOPOM IE€pMaHIaHaTa KaJusl.

emu paboThI:

1. HayuuThcs mosty4yaTh 3THIICH;

2.Hayuutbcs omnpenenarth (usnueckue U XUMHYECKHE
CBOMCTBA ITUJICHA.

3.YMeTh NOATBEPAKAATH IPOLECCHl YPABHEHUSAMH PEaKIIUi.

[TpoOupkwu, mpodKa ¢ ra300TBOAHOU
TpyOKOH, IITaTUB, CIIUPTOBAs TOPEJIKA,
CIIMYKH, 3TUJIOBBIN CIHPT,
KOHIICHTPUPOBaHHAsI CEpHAst KUCIIOTA,
NeCOK, OpOMHasi BOJia, pacTBOP
NepMaHraHaTa KaJust

[IpakTuueckoe 3aHATHE Ne2.
CocraBneHue Ha3BaHHWH YIJIeBOAOPOAOB
no ¢opmyrnaM U Ha3BaHWUAM. Pernenue

pacu€THBIX 3a/Ja4 Ha  ONpEeIeIcHUe
00BEMa, KOJIMYECTBA HCXOIHOTO
BelllecTBa

['omonorus, nzomepus. [Ipeacrasnenne o kiaccupukanuu
OpraHMYecKuX BemecTB. HoMeHKIaTypa OpraHuuecKux
COEMHEHMH (cucTeMaTuyecKas) U TpUBUAJIbHbIE HA3BAHUS.
emu paboThI:
1.Hayuutbcs coctaBnsTh GOpMYIIbI YIIIEBOAOPOIOB;

2. HayunTbcs pemaTh pac4€THBIE 3a/1a4U 110 YPAaBHEHUSIM
peakuuil NpeBpaleHns yIriIeBO0POIOB;

3. Hayuuthcs pemiath pacu€THbIE 3a/1a4M HA 00bEM
BEILIECTBA, MACCY, KOJIMYECTBO BELIECTBA.

Ta6auna /.. Menneneesa, Tabnuia
TOMOJIOTHYECKOTO Psijia MPEeC/IbHBIX
YTIIEBOIOPOJIOB.

[TpakTueckoe 3anstue Ne3. Pemenune
LETI0YEK IIpEBpAICHUI Ha
TEHETUUYECKYIO CBSI3b MEXy KilaccaMu
yriaeBoaoponoB. PemieHne pacueTHbIX
3a7a4 10 YpaBHEHMSM pEakUuid ¢
Yy4acTHEM YIJIEBOJIOPOJIOB.

I'omonorus, uzomepus. [Ipeacrasienue o knaccudukanum
OpraHMYecKux BenecTB. HomeHkiaTypa opraHndeckux
COeIMHEHUH (cucTeMaTnyeckas) 1 TPUBHAJIbHbIC Ha3BaHUS.
emu paboThi:

1. 3akpenuThb MOJly4eHHBIE PaHEE TEOPETUUECKHE
MMpEACTABICHUA O THIIaAX XUMHYCCKUX peaKHHﬁ, MEXaHUu3Max
UX NPOTEKaHMsI Ha IPUMEPE XUMUYECKHX CBOMCTB AJIKEHOB,
AJIKNHOB, TUCHOBBIX YIJIECBOAOPOOI0B;

2. Pa3BuBaTh HaBBIKU COCTABJICHUS HAa3BaHUM BEIECTB,
CTPYKTYPHBIX (hOpPMYJI H30MEPOB.

Ta6auua /.M. Menneneesa, Tabnuia
TOMOJIOTHYECKOTO Psi/ia HETPEAeTbHBIX
YTIIEBOIOPOIOB
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3. HayuuThcs pemiath pacu€THbIE 3a/1a4M 110 YpaBHEHUAM
peakuuil ¢ y4aCTHEM YTIJI€BOJIOPOIOB.

[IpakTuueckoe 3aHATHE No4.
KauectBeHHble peakuuu OJIHOATOMHBIX,
MHOTOaTOMHBIX  CIIUPTOB,  YKCYyCHOM
KHUCJIOTBI

OrnpenenieHne KaueCTBEHHBIX PEaKUi Ha OJTHOATOMHBIE U
MHOT0aTOMHBIE CIIUPTHIL. MccreioBaHUE CBOKCTB YKCYCHOM
KHUCJIOTBI.

Henu paboThi:

1. Ilpopenarh Ha MPaKTUKE KaYECTBEHHbIE PEAKLIUN
MpeACNIbHBIX OJJHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB;

2. UccnenoBaTh XUMHUYECKHE CBOMCTBA KAPOOHOBBIX KHUCIOT
Ha MIpUMeEpe YKCYCHOM (3TAaHOBOM) KUCIIOTHI.

3.YMeTh NOATBEPAKAATH IPOLECCHl YPABHEHUSAMH PEaKIIUi.

[TpoOupku, cIMPTOBKA, JepKaTeb IS
pOOUPOK, CIIHPAIIb U3 METHON TPOBOJIOKH,
IITIATeNb ISl CyXUX BEIIECTB, STHIOBBIN
CHHPT, MIMIEPUH, YKCYCHAs KUCIIOTA,
TUIPOKCUI HATPHs, PeHONPTATECHH, OTTUIKA
MarHusi, KapOOHaT HATPUs

Paznea 2. OBIIIAS U HEOPITAHUYECKASA XUMUSA

[Ipaktueckoe 3anstue Ne5. Pemenue
NPaKTUYECKUX 3aJlaHUi Ha COCTaBJIEHUE
AJIEKTPOHHO-TpaUUECKUX bopmyn
3JIEMEHTOB 1—4 mepruooB.

XHAMHYECKUI JJICMEHT. OHepreTuyeckue YPOBHH,
NOJYypOBHU. ATOMHBIE OpOMTaIH, S-, p-, d- DIIEMEHTHI.
DneKTpoHHasi KOH(QUTYpALUs aTOMOB.

Llens:

1. 0600mmeHue 3HaHNH 00 AIMEKTPOHHOM CTPOCHUHU aTOMOB
XMUMHUYECKHX 3JIEMEHTOB;

2. 3aKperyieHue YMEHUS U HaBBbIKU COCTABIICHUS
JIEKTPOHHBIX (POPMYJI aTOMOB XMMHUYECKHX JIEMEHTOB, a
TaK)Xe UX rpaduueckux u300pakeHui.

3. 3aKpeIIeHre OCHOBHBIX MOHATHI: «3JIEKTPOHHOE
00J1aK0», «aTOMHasi OpOUTATIBY, «PATHYCY.

Tabmumna «[1ICXD JI.1. MenneneeBay

[TpakTueckoe 3ansTue Ne6. Pemenune
PAKTUKO-OPUEHTHPOBAHHBIX

TEOPETUUECKUX 3aJJaHui Ha
XapakTePU3aILUIo XUMHUYECKUX
3JIEMEHTOB «Metamnnueckue/
HeMeTaJInuecKue CBOMCTBA,

QJICKTPOOTPUIATCIBHOCTD U CPOACTBO K
OJICKTPOHY XHUMHYCCKUX OJOJICMCHTOB B
COOTBCTCTBHC C ux SJICKTPOHHBIM
CTPOCHUEM n ITOJIOKCHHUEM B

[Tonoxenue wmeraiuioB B Ilepuogmueckoil  cucreme
xumudeckux dneMmeHToB JI.M. MenneneeBa. OcoOeHHOCTH
CTPOEHHS STIEKTPOHHBIX 000JI0UEK aTOMOB METAJLIIOB.

ens:

1. I3y4uThb 31€KTPOHHOE CTPOCHUE XUMHUECKUX JIEMEHTOB.
2. HayuuTbcs onpenensits 3J1eKTpOOTPULATENBHOCTD
anemenToB 1o tabnuie «[ICXD J[.1. MenaeneeBay

3. 3aKpenuTh yMEHHE ONpeAesiTh
MeTa/UTHYeCKHEe/HEeMETaUTMIECKUE CBOMCTBA DIIEMEHTOB.

Ta6muma «I[1ICXD J1.1. Menneneesay,
AIEKTPOXUMUUECKHUH PSJT HATTPSKEHUS
METaJIJIOB.
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NEePUOIUYECKON CUCTEME XHMHYECKUX
snemenToB .M. MenaeneeBay.

[Ipaktnueckoe 3anstue No7. PemieHue

MPAKTUYECKUX 3alaHuI o
KJaccu(uKaluy,  HOMEHKJIAType U
XUMHYECKUM bopmyiam

HEOPraHWYECKNX BELIECTB Pa3IMYHBIX
KJ1acCOB (yrapHblii ra3, yrJIeKUCIbII Ta3,
aMMHUaK, TalleHas W3BECTb, HEramieHas
U3BECTh, NUThEBas coOJa W JIPYTUX):
Ha3blBaTb M COCTaBIATh  (HOPMYIIBI
XUMHYECKHX  BEIIECTB,  OINpPENeNiTh
IPUHA/UISKHOCTH K KJIaccy.

Heopranuueckue BemiecTBa, UX KilaccupuKauus 10
pa3NUYHBIM  OpU3HAKaM. XHMHUYECKHME CBOWCTBA U
pa3iioKEHUE HEPAaCTBOPUMBIX B BoJe BewlecTB. OCHOBHBIE
CHOCOOBI TTOTYUYEHHUS HEOPTAaHUYECKUX BEIICCTB.

emu paboThI:

1. Ilpoxenark Ha MPaKTUKE KaYE€CTBEHHbBIE PEAKIIUN
HEOPraHUYECKHUX BEILECTB;

2. VccnenoBaTh XMUMUYECKHUE CBOMCTBA OKCHUJIOB, KaK
BEILIECTB, IIUPOKO MPUMEHSIEMBIX B TPOMBILIUICHHOCTH;
3.YMeTh NOATBEPKAATh MPOIECCHl YPABHEHUSMH PEaKIIHi.

Ta6muna «I[ICXD JI.1. MenneneeBay.
DNIEKTPOXUMUYECKUN PSi] HAPSKCHUS
MeTasuioB, Tabnuia «PactBopumoctu
KHCJIOT, OCHOBAaHUM, COJICH.

[IpakTuueckoe 3aHATHE Ne 8.
CocraBneHue ypaBHEHUH peakuuil Ha
TUAPOIIU3 COJIEH.

UccnenoBanue cpenibl pacTBOPOB COJieH, 00pa30BaHHBIX
CWJIBHBIMH U cJ1a0bIMU MpoTONUTaMu. M3ydueHue ux peaxiui
C pacTBOpaMHU IIE€JI0YU U KapOOHaTa HaTpHUsL.

[{eau paboThI:

1.Hayuutbcs cocTaBisTh ypaBHEHUS THIPOJIM3a COJIEH;

2. Hayuutbcs onpefienaTh TUIBI THAPOIN3A;

3.YMeTh NOATBEPKAATh IPOLIECCH] YPABHEHUSIMU PEaKLIUH.

Tabmuna «[ICXD .. MenneneeBay.
DJIEKTPOXUMHUYECKUH PsiJ] HAIPSKEHUS
MeTaJIoB, Tabnuia «PactBopumoctu
KHCJIOT, OCHOBaHUM, COJICH.

[TpakTueckoe 3ansaTue Ne9.
KonnuecTBeHHBIE OTHOLIEHHS B XUMUH.
OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B
XUMHH U PacueThl 110 YpaBHEHUSIM
XUMHYECKHUX PEaKIIUH.

Knaccugukanus 1 TUIBI XUMHUYECKUX pEaKIHi ¢ yyacTuem
Heopranuueckux  BemecTB. CocTaBieHHe  ypaBHEHUN
peakiuii CoeTUHEeHUs, Pa3I0KEHHs, 3aMEeleHnsl, OOMEHa, B
T.4. pEaKIUi TOPEHUS, OKUCIICHUS-BOCCTAHOBJICHHUS.

emu:

1.HayuuTbcs cOCTaBIATh ypaBHEHUS COCMHEHUS,
pasnoXeHus, 3aMeleHns, OOMeHa;

2. Hayuutbcs onpenensTh TUIBl PEaKIHii;

3.YMeTh NoATBEPKAATh IPOLIECCH] YPABHEHUSIMH PEAKLIUH.

Ta6muma «I[1CXD JI.1. MenaeneeBay.
DNEKTPOXUMUYECKUN PSI] HATPSKSHUS
MeTanoB, Tabnuia «PactBopumoctu
KHCJIOT, OCHOBAHHI, COJICID».

[Ipaktrnueckoe 3ansatue Ne 10. Pacuer
CKOpPOCTEW XUMHUYECKON PEAKLIUH.
VYrpaxHeHus Ha CMENIeHue
XMMHYECKOTO PABHOBECHS.

CkopocTh peakluu, €€ 3aBHCHUMOCTh OT Pa3InYHBIX
¢akTopoB. OOpaTuMble peakiuu. XUMHUECKOE PaBHOBECHE.

@akTOphl, BIAMAKIIAE HA COCTOSHHE  XHUMHYECKOTO
paBHoBecus. [Ipunnun Jle larense.
Iens:

1. Ha}/‘H/ITBCH PaCcCUUThIBATH CKOPOCTH XHUMHYECKOU

Ta6mumna «[ICXD I.1. MenneneeBay.
DNEeKTPOXUMHUYECKUHN Psi/i HATIPSKEHUS
MeTasuioB, Tabmmia «PactBopumocTu
KHCJIOT, OCHOBAHUM, COJICH.
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peaxuuu;

2. Hayuutscs onpenensts (akTopbl, KOTOPbIE BIUAIOT Ha
CMEILIEHUE PABHOBECHUE;

3.3akpenuTh yMEHHUE OMpEAesATh HAIlpaBICHHUE CMEUICHUS
XUMHUYECKOTO PAaBHOBECHSI.

IIpakTuueckoe 3anarue Ne 11.
Cocrasnenue ypaaenuit OBP metoiom
aeKTpoHHOro 6ananca. OnpezeneHue
OKHCIJIUTENEN U BOCCTAaHOBUTEJIEH.

[ToHATHSA: «OKUCITUTENBY, «BOCCTAHOBUTEIDY, KOKUCICHUE,
«BOCCTaHOBJICHUEY, «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuum» TUIbl XUMUYECKUX PEAKIUN 110 U3MEHEHUIO
CTENEHU OKUCJIEHUSI XUMUUECKHUX 3JIEMEHTOB.

1. YrnyOuTs 3HaHUS IO cocTaBieHUIo ypaBHeHuir OBP
METOJIOM 3JIEKTPOHHOTO OanaHca;

2. I3y4nTh HOHHO-3JIEKTPOHHBIN METOJT COCTABICHUIO
ypaBHenuit OBP, nokasarp ero npeumyiiecrsa B
(dhopMUPOBaHUM YMEHHI TPOTHO3UPOBAHUS HAPABICHUS
nporekanus OBP B pacTBopax.

3. 3aKpenuTh yMEHMsI 110 COCTaBJICHUIO ypaBHeHU OBP,
IIPOTEKAIOIIUX B PA3JIMYHbIX CPEJIaX.

Ta6muna «I[ICXD JI.1. MenneneeBay.
DNIEKTPOXUMUYECKUN Psi] HAPSKCHUS
MeTasuioB, Tabnuia «PactBopumoctu
KHCJIOT, OCHOBAHUM, COJICH.

JlaGopaTopHble 3aHATHSA

Pa3nes 1. OPTAHUMYECKASA XUMMUSA

JlabopaTopHoe 3aHATHE Nel.
YrneBogopoasl M UX  TPHPOJHBIC
NUCTOYHHUKHN

[Ipupoanslil a3 u nonytHele HePTsIHBIE ra3pl. Hedth U ee
MIPOUCXOXKIACHUE. CrniocoOsI nepepadoTKu He(TH:
MEPETOHKA, KPEKUHI (TePMHUUYECKUN, KaTaTIUTHYECKHI),
nuposn3. [IpoaykTsl nepepaboTku HEPTH, UX TPUMEHEHHE B
MIPOMBIIIICHHOCTH U B ObITY. KaMEeHHBII yroiab ¥ IpOIyKThI
ero nepepaboTKH.

emu paboThi:

1.ChopmupoBats Ooyiee TONHOE TMpEICTaBICHHE
YTJIEBOJIOPOaX, CIIOCOOBI MepepadoTKu HeTH.
2.YMeTb ompeneniTbh Kakod KpekuHr 3¢ddexkTuBHee s
MOJTyYeHHS TOTUTHBA.

3.YMeTh noATBEpPXK/1aTh MPOLIECCH] YPABHEHUSIMH PEAKIIHHA.

00

PeakTuBHBIN MITATUB C HAOOPOM PEAKTUBOB,
npooupku, nunetku. Komnekuus ¢
MIPUPOJHBIMU UCTOYHUKAMH YTJIEBOJLOPOIOB.

3aHATHE No2.
peakiu Ha
OpraHUYEeCKHe

JlaGopatopHoe
«KauecTBennbie
KHCIIOPOJICOAepKAIIIE
BEIIIECTBAY.

[IpenenbHble 0IHOATOMHBIE 1 MHOTOATOMHBIE CITUPTHI.
KapOGoHoBbIe KUCTOTHI. ANTbIeTHABl U (HEHOJHI.

1. U3yunTth KaueCTBEHHBIE PEAKIIMHU KHUCIOPOACOAEPKAIINUX
OpPTraHWYECKUX BEIIECTB.

PeakTHBHBIH IITATUB ¢ HAOOPOM PEAKTHUBOB,
npobupkwu, nunerku Tabmaumna
«PacTBOpUMOCTD KHUCIIOT, OCHOBaHU,
COJIEN.
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2. KauecTBeHHBIE pEaKIMU POBEPUTH HA IKCIIEPUMEHTE.
3. DKCIEPUMEHT NOATBEPAUTH YPABHCHUSIMH PEAKIIUMN.

JlabopaTopHoe 3aHATHE Ne3.
«KauecTBeHHBIC peakiuu Ha
a30TcoepIKaIue OpraHUYECKHE
BEIIIECTBAY.

AMUHBI. AMHUHOKHUCIIOTHI.

Lens:

1. U3yunTth KaueCTBEHHBIE PEAKIIMH a30TCOIEPKAIINX
OpPraHMYECKUX BEILECTB.

2. KayecTBeHHbIE peaKIuu MPOBEPUTH HA SIKCIIEPUMEHTE.
3. DKCIEPUMEHT NOATBEPAUTH YPABHCHUSIMU PEAKIIUMN.

PeakTuBHBIN 1ITaTUB C HAOOPOM PEAKTUBOB,
npoOupkw, nmunetku Tabmuia
«PacTBOPUMOCTH KHCJIOT, OCHOBAHHH,
CoJIe».

Paznea 2. OBIIIAS U HEOPTAHUYECKASA XUMUA

JlabopaTopHoe 3aHATHE Ned.
«nentudukanus HEOPraHUYECKUX
BEIIICCTB C MCIOJB30BaHNEM MX (DHU3HKO-
XUMHYECKHX  CBOMCTB, XapaKTEepPHBIX
KaueCTBECHHBIX peakiui. KadecTBeHHbIE
peakiuu  Ha  cynbdar-, KapOoHaT,
CUJIMKAT- U XJIOPU]I-AHUOHBI

KonuuectBeHHple  oTHOmIEHHUS B XuMuUU. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHbl B XMMHMM U PpacyeTbl I10
YPaBHEHUAM XUMHYECKHX peakiuil. Monb Kak eIrHHIA
KOJIM4YeCcTBa BemecTsa. MoisipHas macca.

Iens:

1.HayunTecs npOBOAUTH KAUECTBEHHBIE PEAKIIMH HA
AHUOHBI,

2.YMeTb NPUMEHATh PEaKTHB JUIsl UACHTU(DUKALUH
HEOPraHWYECKHUX BEIECTB;
3.Ymeth IIOTBEPK1AaTh
YpPaBHEHUSMH PEAKIUH.

XUMHNYCCKHEC IMpoueCChl

PeakTuBHBIN 1ITATUB C HAOOPOM PEAKTUBOB,
npoOupkH, nMureTku Tabmuna «
PacTBOpMMOCTB KHCIIOT, OCHOBaHUM, COIEN».

JlaboparopHuoe 3ansiTie NoS. «Turbt
XUMUYECKHUX PEaKIIUi”.

HccnenoBanuie TUIIOB (110 COCTaBy U
KOJIMYECTBY UCXOJHBIX U 00Pa3yIOIUXCS
BEIIECTB) U MPU3HAKOB XUMUYECKUX
peakiuii. Peakuiun noHHoro oOMeHa.
HcnbrTanue pactpos colen
WHKATOPaMHU

UccnegoBanue TMIOB (110 COCTaBY U KOJIMYECTBY MCXOHBIX
1 00pa3yroIIMXCs BEIIECTB) U MMPU3HAKOB XUMHUYECKUX
peakuuii. [IpoBeaenne peakiuii HOHHOTO OOMeHa,
oTpe/ieJICHUE CPEe/Ibl BOJHBIX PaCTBOPOB. 3aaHus Ha
COCTABJICHUE MOHHBIX PEAKLIUI».

ens:

1.HayuuTbhcsa NpoBOANTH KAUECTBEHHBIE pEAKIIUU Ha
KaTHUOHBI;

2.HayuuTbcs onpenensats cpeabl BOJHBIX PaCTBOPOB;
3.YmeTh MIOJITBEPAKIATH XAMUYECKHUE MPOLIECCHI
YPaBHEHUSIMU PEAKLIMIA.

PeakTuBHBI ITATUB C HAOOPOM PEAKTHUBOB,
npobupku, nuneTku. Tadnuna «
PacTBOpMMOCTB KMCIIOT, OCHOBaHUM, COTIEN».
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JlaGopatopHoe 3aHATHE Neb.
KauecTBeHHBIE peaknMu Ha KaTHOHBI
METaJLIOB.

Mertainsl. CBOMCTBA METAJUIOB. DJIEKTPOXUMHUECKUN PSIL
HAIPSDKEHUS METAJIJIOB.

Llens:

1.HayunTtbcsa mpoBOAUTH KaUE€CTBEHHBIEC PEAKIIUH HA
KaTHOHBI METAJIJIOB.

2.YMeTb NOATBEPKIaTh XUMUYECKUE TPOLIECCHI
YPaBHEHUSIMU PEAKLIMIA.

PeakTHBHBIN IITATUB ¢ HAOOPOM PEAKTUBOB
pa3IMYHBIX KACJIOT, Ieja04yeil. MeTasl:
aJIFOMHUHHUMN, 0JIOBO, CBUHELI, K€JI€30

JlaboparopHoe 3anarue Ne7. Kopposus
METAIZIOB ¥ CIOCOOBI  3aIIUTHI  OT
KOPPO3HH.

Mertasisl U U3AETUS U3 HUX, COITPUKACASICH C BO3IYXOM,
BOJIOW M Pa3IMYHBIMH arpeCCUBHBIMU pPEareHTaMH,
MOCTETICHHO ITO/IBEPTaIOTCsl pa3pyIIeHUI0, KOPPO3HH.
Kopposus — 310 pa3pyiieHne Merauia B pe3yibTaTe ero
(U3NKO-XUMHUYECKOTO B3aUMOJICHCTBUS C OKPYKAFOIIEH
cpenoii. [Ipu 3TOM MeTaIbl OKUCIISAIOTCS U 00pa3yIoT
MIPOAYKTHI, COCTaB KOTOPBIX 3aBUCUT OT YCIIOBHH KOPPO3HH.
emu paboThI:

1. O3HaKOMHUTBCSA € IPOLIECCAMU XUMHYECKON KOPPO3UU U
HEKOTOPBIMH METOJIaMH OOPHOBI ¢ KOPPO3HEH;
2. HayuumTbcsi COCTaBIIATH  YpaBHEHUS
MOJIEKYJISIPHO# (hopme.
3.0mnucath BU/IBI
IEKTPOXUMHUYECKYIO).

peakuuii B

KOppO3UH (XMMUYECKYIO "

PeakTuBHBIN 1ITATUB C HAOOPOM PEAKTUBOB,
IPOOUPKH, MUIETKH. DJIEKTPOXUMHUECKUIL
PSA HAIPSKEHUS METaJUIOB.

3aHATHE Ne8.
(buznueckux u
CBOUCTB METAJUIOB H

JlabopaTopHoe
HccnenoBanue
XUMHYECKUX
HEMETAaJLJIOB.

O6mume ¢u3MYecKue CBOWCTBA METANIOB M HEMETAJIOB.
DNEeKTPOXUMUYECKUN  psii  HANpsSOKEHUH  METaJIOB.
XWUMUYECKHME  CBOMCTBA  BAXHEWIIUX  METAUIOB  H
HEMETAJUIOB, UX COCIMHEHMII.

emu paboThi:

1.O3HaKOMHUTBCSI C OCHOBHBIMHU BHUJIaMU METAJIJIOB U
HEMETAJIJIOB, UX (PU3UKO-MEXaHUYECKHMH CBOMCTBAMU U
00J1acThIO PUMEHEHHUS;

2.M3yuuTh 0OIIYI0 TEPMUHOJIOTUIO, IPUHSTYIO
JEHCTBYIOIIMMHU CTaHIapTaMHU Ha METAJLIbl 1 HEMETAJLJIbI.
3.Hayuutbcs coctapnsite OB ypaBHeHUs peakiuil.

PeakTuBHBIN MITATUB C HAOOPOM PEAKTUBOB,
IPOOUPKH, MUIETKH. DJIEKTPOXUMHUECKHUI
P HAaIPSKEHUS METaJUIOB.
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4 YCJOBHA PEAJIN3AIIAU YYEBHOM JACIUILIAHBI

4.1 MaTepuaJIbHO-TeXHMYeCKOe o0ecneyeHne

Jliia peanu3anuu mNporpamMmbl Y4eOHON NHUCHUIUIMHBI MPEAYCMOTPEHBI CIEIYIOIINE CIelHalbHbIe
IIOMEILEHUS:

Kabuner «Ecmecmeennonayunvix Ooucyuniuny, OCHAIICHHBII B COOTBETCTBUU C MPUIIOKEHHEM 3
00pa3zoBaTeNbHON MPOTPAMMBI.

JlaGoparopus «Xumuu», OCHalIeHHass B COOTBETCTBUU C MPHIOKEHHEM 3 00pa3oBaTeIbHOM
POTPaMMBI.

llomewenue ona eocnumamenvHol padomoel, OCHAIIEHHOE B COOTBETCTBUU C MPHIIOKEHHEM 3
00pazoBaTeNbHON MPOTPAMMBI.

Komnvromepnulti knacc, OCHAIEHHBIH B COOTBETCTBUM C TPHJIOKEHHEM 3 00pa3oBaTelIbHOU
IPOTPaMMBI.

4.2 YyeOHO-MeTOAMYeCKOe M HH(POPMALIMOHHOE 00ecliedeHHe peaJn3alui NPOrpaMMbl
OcCHOBHbBIE HCTOYHUKH:
1. T'abpuensu, O. C. Xumus: 10-i1 kmacc: 6a3oBbiii ypoBeHb : yueOnuk / O. C. T'abpuensa, U. T.
Octpoymos, C. A. CnagkoB. — 6-e u3z., crep. — Mocksa : IIpocsemenne, 2024. — 128 ¢. — ISBN
978-5-09-112176-6. — TekcT : anekTpoHHbId // Jlanb : snekTpoHHO-OMOMmoreynas cucrema. — URL:
https://e.lanbook.com/book/408671 (mara obpamenus: 01.04.2025). — Pexum noctymna: uis aBTOpH3.
II0JIb30BaTEIEH.
2. l'abpuensan, O. C. Xumusi: 11-i1 kmacc: 6a3oBbiii ypoBeHb : yuebnuk / O. C. I'abpuensn, U. T.
Octpoymos, C. A. CnagkoB. — 6-¢ u3z., ctep. — Mocksa : I[Ipocsemenne, 2024. — 127 ¢. — ISBN
978-5-09-112177-3. — TekcT : 3neKkTpoHHbId // Jlanb : snekTpoHHO-OMOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/408668 (mara obOpamenus: 01.04.2025). — Pexum noctymna: /uis aBTOpHU3.
MOJIb30BaTENEN.

JlonoJiHuTeIbHbIEe HCTOYHUKH:

1. Pymsuruc, I'. E. Xumusa: 11-ii kmacc: 0a3zoBbiii ypoBenb : yueOHuk / I'. E. Pymsutuc, ®. T.
®enpaman. — 10-e u3a., crep. — Mocksa : IIpocsemenne, 2023. — 223 ¢. — ISBN 978-5-09-108904-
2.— Tekcr: onexktponuslii / Jlame @  anekTpoHHO-OMOnmmoTeunas  cuctema. —  URL:
https://e.lanbook.com/book/360830 (mara obpamenus: 01.04.2025). — Pexxum gocTyma: Ansi aBTOpHU3.
II0JIb30BaTENEH.

2. Xumus : 11-if xknacc : yroyOnénnsiit yposens : yueOHuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpo3nos, B. B. JIlyaun. — 10-e uzn., crep. — Mocksa : [Ipocsemenne, 2023. — 478 ¢. — ISBN 978-5-
09-107469-7. — Texcrt : snexkTpoHHBbl // Jlanb : snekTpoHHO-OMOnMoTeuynas cucrema. — URL:
https://e.lanbook.com/book/360821 (mara obpamenus: 01.04.2025). — Pexxum goctymna: aias aBTOpHU3.
MOJIb30BaTENEN.

3. bnunos, JI. H. COopHuK 3aaa4 ¥ ynpakHEHHH 10 o0mel xumun : yaebnoe mocoowue / JI. H. baunos,
W. JI. llepdunosa, T. B. CokonoBa. — Cankr-IlerepOypr : Jlanb, 2022. — 188 ¢. — ISBN 978-5-8114-
2039-1.— Tekct: o>nekTpoHHbI / Jlanb : 3nexkTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/212330 (mara oOpamenus: 01.04.2025). — Pexxum gocTyma: Ans aBTOpH3.
MOJIb30BaTENEH.

4. Xaxanuna, T. M. Opranuueckass Xxumus : ydyeOHOe mocoOue Ui cpenHero mpogeccuOHAIbLHOrO
obpazoBanms / T.W. Xaxauuna, H.I'. OcunenkoBa. — Mocksa: W3parenbctBo IOpaiit, 2024. —
396 c. — (Ilpodeccuonanproe obpazoBanue). — [ISBN 978-5-534-00948-4. — TekcT : 37IEKTPOHHBIN //
O6pazoBarenpHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/535460 (mara oOpareHus:
09.04.2025).
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HNuTepHeT-pecypcenl:

1. Enunas xommekmus nudpoBbix oOpa3oBarenbHbIX pecypcoB : caidT. — URL : http://school-
collection.edu.ru/(mata oopamienus: 29.01.2025). — TekcT : 3MEKTPOHHBIA.

2. @ectuBaib  nemarorudyeckux — uaed  "OtkpeiThid  ypok" :  caidr. - URL
http://festival. 1 september.ru/subjects/4/(nara obpamenus: 29.01.2024). — TeKcCT : MEKTPOHHBIH.

3. IlencoBer : IlepBblii HalMOHANIBHBIA TMCHUXOJIOTO- MEAArorudyeckuii MHCTUTYT : calt. URL :
http://pedsovet.org/(nara obpamenusi: 29.01.2025). — TeKCT : 3IEKTPOHHBIH.

4. AnxuMuk. DNeKTpoHHbIH >kypHan : calT. - URL :http://www.alhimik.ru(nata oOGpamenus:
29.01.2025). — TekcT : 31eKTPOHHBIN.

5. Mup xumun : caidt. - URL : http://www.chemistry.narod.ru/ (mara o6pamenus: 29.01.2025). —
TekcT : ANEeKTPOHHBIN.

6. Xumus. OOpa3oBaTelbHBIA CAaUT JI IMIKONBHUKOB : caiT. - URL : http://hemi.wallst.ru/(nata
obpamenust: 29.01.2025). — Tekct : 2IeKTPOHHBIH.

7. Otkpeiteiii Komnemx: Xwumms : caidt. - URL : http://www.college.ru/chemistry/ (mara
obpamenust: 29.01.2025). — Tekct : 2IeKTPOHHBIH.
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5 KOHTPO.Ib M OIIEHKA PE3YJIbTATOB OCBOEHHUA YYEFHOU JUCITATLIAHBI

KOHTpOJIB 1 OLICHKA pE3yJIbTAaTOB OCBOCHHWA AUCHUILIMHBI OCYIICCTBIIACTCA IIPCIIOAaBaTCIICM B

IIPOHECCE TEKYILICTO KOHTPOJIA U HpOMeX(YTOqHOﬁ aTrecranuu.

5.1 Tekymuii KOHTPOJIb

KoHntposmpyem HaunmenoB | Kpure
(Tgfbga;ﬂ:gzloﬁ Kountponupyemsie pezynsrathl (OK, I1P, JIP, MP) OH::;;HOF OLII):HPLH
JMCIHIIINHBI 0 CpeJCTBa

Pazpgen 1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Koutponb | Cwm.
Opranuueckas 08, OK 09 Has paboTa | giske
XAMHUS IIP61, IIP62, IIP63, IIP64, IIP65, IIP66, IIP67, IIP6S, Tect

1IP6Y, ITIP610, I1IP611, IIP612.

JIP3, JIP5,JIP9, JIP12, JIP13, JIP20,

JIP22, JIP23,JIP24, JIP25,/IP26, JIP27,JIP28,JIP29

MPI, MP2, MP3, MP4, MP7, MPS8, MP9, MP10, MP11,

MPI12, MP13,

MPI16,MP21,MP22 MP24,MP26, MP28, MP30,MP33, MP

38 MP39 MP45,MP46
Tema 1.1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tect Cwm.
Teopernueckue | [1P62, [1P69,JIP3, JIPS, JIP9, JIP12, JIP13,JIP16, JIP17, HIDKE
OCHOBBI JIP1S, JIP19, JIP23, JIP24, JIP25, JIP26, JIP32, JIP34
OpraHN4eCcKon MPI, MP2, MP3, MP2]
XAMUA
Tema 1.2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tecrt Cwm.
VYT11eBOI0pOIBI 08, OK 09 [Mpaktuuec | guske

I1P61, ITP62, I1P63, I1P64, ITP69, I1P610, I[IP612. Kas paboTa

JIP20, JIP22,JIP25, JIP29,JIP32, JIP34 (mpakTuue

MPI1, MP2, MP3, MP4, MP7, MP8, MP9, MP10, MP11, CKoe

MPI12 3a/1aHHE)
Tema 1.3 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect Cwm.
Kucnoponconep | 08, OK 09 [IpakTuuec | guxe
JKane IIP61, IIP62, IIP63, IIP64, IIP69, 1IP610, I11P612. Kast pabota
OpraHUu4YeCcKHue JIP20, JIP22,JIP25, JIP29,JIP32, JIP34 (mpakTuue
COEIUHEHHUS MPI, MP2, MP3, MP4, MP7, MP8, MP9, MP10, MP11, CKoe

MPI12 3a/IaHHE)
Tema 1.4 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tect Cwm.
Azorconepxamu | [1P62, I1P69,JIP3, JIPS, JIPY, JIP12, JIP13,JIP16, JIP17, HIDKE
e opranuueckue | JIPIS, JIP19, JIP23, JIP24, JIP25, JIP26, JIP32, JIP34
COCIMHEHUS. MPI1, MP2, MP3, MP21
Tema 1.5 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tect Cwm.
Bricokomonexyn | ITP62, I1P63, ITP65, I1P69Y, IIP610, I1P61 1, HIDKE
SIPHbIE JIP2, JIP3,JIPS, JIP9,JIP20, JIP27, JIP2S, JIP29, JIP32,
COCIMHEHUS. MP2, MP3, MP4, MP7, MP9, MP10, MP11, MP24
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MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22,
MP26, MP28, MP30, MP46

7 | Pazmen 2 O6mas | OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Koutpons | Cwm.
i 08, OK 09 Has paboTa | giske
Heopraumueckas | [IP61, IIP62, IIP63, I1IP64, I1P65, I1P66, 11P67, I1P6S, Tecr
XAMHUS 1IP6Y, IIP610, IIP611, IIP612.

JIP3, JIP5,JIP9, JIP12, JIP13, JIP20),

JIP22, JIP23,JIP24, JIP25,JIP26, JIP27, JIP28, JIP29
MPI, MP2, MP3, MP4, MP7, MP8, MP9, MP10, MP11,
MPI12, MP13, MP16, MP21, MP22, MP24, MP26, MP28,
MP30, MP33, MP38, MP39, MP45, MP46

8 | Tema2.1 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Ilpaktuuec | Cwm.
Crtpoenue 08, OK 09 Kas paboTa | guxe
aroMma. IIP61, I1P66, I1P69, [IP611 (mpakTrye
[lepuognueckuit | JIP2, JIP3,JIPS, JIP9,JIP24, JIP25, JIP26, JIP32 CKOe
3aKOH U MP2, MP4, MP9, MP10, MP16, MP21, MP22, MP24, 3a/1aHHE)
[lepuonunueckass | MP26, MP28, MP30, MP38, MP39, MP46
cucTeMa
XUMHYECKUX
anemenTtoB J[.1.

Menneneesa.

9 | Tema2.2 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Ilpaktuuec | Cm.
Ctpoenue 08, OK 09 Kasi paboTa | gmke
BELIECTBA. 1IP61, ITP06, I11P0Y, I1P011 (mpakTuue
XuMudeckas JIP2, JIP3,JIPS, JIP9,JIP24, JIP25, JIP26, JIP32 CKOe
CBSI3b MP2, MP4, MP9, MP10, MP16, MP21, MP22, MP24, 3aJ1aHue)

MP26, MP28, MP30, MP38, MP39, MP46

10 | Tema 2.3 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect Cwm.
Knaccudurkauus | 08, OK 09 [Ipaktruec | guske
Heopranuueckux | [1P63, [1P64, ITP635, I[1P6Y, IIP610, 1IP611, IIP612JIP2, Kas paboTa
COETUHEHUI. JIP3,JIP9, (mpakTuue

JIP13,JIP20, JIP24, JIP25, JIP26, JIP27, JIP28, JIP29, CKoe
JIP34 3a/1aHHE)
MP2, MP4, MP7, MPS8, MP9, MP16, MP21, MP22,

MP26, MP28, MP30, MP46

|1 | Tema 2.4 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect Cwm.
XUMHUYECKHE 08, OK 09 [IpakTuuec | guxe
peaknuu IIP63, ITP64, I1P65, I1P69, IIP610, IIP611, IIP612 Kas pabota
CxkopocTb JIP2, JIP3,JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, JIP27, (mpakTuue
XUMHYECKON JIP28, JIP29, JIP34 CKOe
peaKuuu. MP2, MP4, MP7, MP8, MP9, MP16, MP21, MP22, 3a/IaHKE)
XUMHUYECKOe MP26, MP28, MP30, MP46
paBHOBECHE

12 | Tema 2.5 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tect Cwm.
Bopa. PactBopsl. | 08, OK 09 [Ipaktnuec | guxe
Onexrponutuue | [1P62, I[IP63, [1P64, IIP65, I1P6Y, IIP610, I1P61 1, Kas pabota
cKas 1IP612 (mpakTrue
JIACCOLHAIUS JIP2, JIP3,JIP9, JIP13,JIP20, JIP24, JIP25, JIP26, JIP27, CKoe

JIP28, JIP29, JIP34 3aJIaHue)
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|13 | Tema 2.6 OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, OK | Tecr Cwm.

MeTtamnsl. 08, OK 09 [IpakTuyec | guxe
Hemeramibl. IIP62, IIP63, I1P64, IIP65, I1P69, I[1P610, IIP611, Kas pabota
O6mmwme criocoosr | [1P612 (mpakTuye
MOJTyYEHUS JIP2, JIP3,JIPY, JIP13,JIP20, JIP24, JIP25, JIP26, JIP27, CKoe

METAJLJIOB JIP2S8, JIP29, JIP34 3a/IaHHE)

MP2, MP4, MP7, MPS, MP9, MP16, MP21, MP22,
MP26, MP28, MP30, MP46

14 | Tema 2.7 Xumus | OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 Tecr Cwm.
U )KU3Hb 11P62, ITP63, 11P65, 11P6Y, 11P610, 11P61 1, HIKE
JIP2, JIP3,JIPS, JIP9,JIP20, JIP27, JIP2S8, JIP29, JIP32,
MP2, MP3, MP4, MP7, MP9, MP10, MP11, MP24

Kpurtepnu onieHKH NPaKTHYeCKOr0 3aaHMs:

«5» (OTIMYHO): BBICTABISETCSA CTYIEHTY, €CIIM pacdeTHas W rpaduveckas 4acTH BBIIIOJHEHBI B
IIOJJHOM 00BeMe, pelieHre O(hOpMIIEHO C COOJIFOJJCHHEM YCTAHOBIIEHHBIX MPaBWII; CTYJIEHT CBOOOIHO
BJIAJICET TEOPETUIECKUM MATEpHAIOM, 0€30IIMO0YHO IPUMEHSIET €T0 MPH PELICHUH 3aad.

«4» (XOpoIlO): BBICTABISAETCS CTYIEHTY, €CJIM HpPHU BbIIOJIHEHUU 33JaHUS  JONMYLIEHbBI
HE3HAYMTENIbHBIE OMMOKH, perieHne o(GopMICHO ¢ COONIONEHHEM YCTaHOBIICHHBIX IPABHI; CTYIEHT
CBOOOJHO BJIaJI€eT TEOPETUUECKUM MaTepHaIoM, 0€30I1MO0YHO MPUMEHSET €ro MPpU PEeLIeHUH 3a/ay;

«3» (YyIOBIETBOPHUTEIHHO): BBICTABISIETCS CTYACHTY, €CIHM 3aJaHHE BBIOJHEHO C «TPyOBIMI»
omKnOKaMu, pereHre opopmiIeHO 06e3 COOJII0ICHHSI YCTaHOBICHHBIX MTPABUI ;

«2» (HEeyIOBJIETBOPUTEILHO): BBICTABIIAECTCS CTYJEHTY, €CITM paboTa He BBIMOJIHEHA.

Kpurtepun onenkn 1a00paTopHOro 3aHATHS:

«5» (OTIMYHO): BBIMOJIHEHBI BCE 3aJaHUs Ja0OpaTOpHON pabOThl, CTYJEHT YETKO U 0e3 OmMOoK
OTBETHJI Ha BCE KOHTPOJIbHbIE BOIPOCHI.

«4» (XopoIio): BBIIOJHEHBI BCE 3aJaHusl J1aOOpaTOpHOW paboOThl; CTYJEHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSIMHU.

«3» (yIOBIETBOPUTEIHHO): BBINIOJHEHBI BCE 3a/JaHUs J1TAOOpAaTOPHOW pabOTHl C 3aMEYaHUSIMHU;
CTY/IEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BONIPOCHI C 3aMEYaHHUSIMU.

«2» (He 3a4TE€HO): CTYJEHT HE BBINOJHWJ WU BBINOJIHWI HENPaBUIBHO 3a/laHus J1ab0opaTopHOI
paloThl; CTYJIEHT OTBETHJI Ha KOHTPOJbHBIE BOIPOCHI C OIIMOKAaMM WJIM HE OTBETHJI Ha KOHTPOJIbHBIE
BOTIPOCHI.

Kpurtepuu oieHKH TeCTUPOBAHUS:

3a mpaBUIILHO BBIMTOJTHEHHOE JICHCTBHUE, 3a/JaHIE BBICTABIISIETCS TIOJIOKHUTENbHAS OlleHKa — 1 Gait.

3a HenpaBWIBHO BBINIOJHEHHOE JEHCTBHE, 3a/JaHUE BBICTABISETCS OTpHUIATelbHas oueHka — 0
0asoB.

Jlis oLileHKH 00pa3oBaTeIbHbIX JOCTHXKEHUH 00yJaromuxcs NpUMEHsIeTCs YHUBEpCcalbHas MIKaJa.

[TpoueHT pe3yabTaTUBHOCTH (IIPaBHIIbHBIX KauecTBeHHas OLICHKA YPOBHsI IOJATOTOBKH
OTBETOB) 0ami (oTMeTKa) BepOaNTBHBIN aHATIOT
90 =100 5 OTJINYHO
80 + 89 4 XOPOIIO
70 =79 3 YAOBJIETBOPUTEIBHO
menee 70 2 HEYJIOBJIETBOPUTEIIHLHO

Kpurtepun onieHKH KOHTPOJILHOM padoThI:

«5» (OTIMYHO): 3acily’)kKUBaeT CTYACHT, OOHAPYKUBLIMI BCECTOPOHHEE, CUCTEMATHUYECKOEe U
rny0okoe 3HaHWE Y4eOHO-IIPOrpaMMHOTO MaTepHuaja, YMEHHE CBOOOJHO BBINOJHATH 3aaHUS,
MPEyCMOTPEHHBIE TPOTPAMMOIA.

«4» (XOpoIll0): BBICTABIISIETCS CTYyACHTaM, MOKAa3aBIIUM CHCTEMAaTHUYECKUU XapakTep 3HAHUU IO
TE€ME U CIIOCOOHBIM K MX CaMOCTOSTEIbHOMY MOMOJIHEHHUIO U OOHOBJICHHIO B X0JI€ ajibHeuel yueOHo
paboThl U IPO(ECCUOHATILHOM NeATEIbHOCTH, JOMYCTUBIINM HE3HAYUTEIbHBIC OMIMOKY TIPU BHITIOTHEHUH
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paboTHI.

«3» (YI[OBJIGTBOPHTCJIBHO)Z BBICTABJISICTCA CTYACHTAM, NOIYCTHBIIUM IOI'PCIIHOCTH B OTBCTC HaA
TEOPETUYECKHE BOMPOCHI U MPHU BBITIOJIHEHUH MPAKTHYECKOW YaCTH, HO O0JIaJaloNIMM HEOOXOIUMBIMU
3HAHUAMU JJI1 UX YCTPAHEHU 101 pyKOBOICTBOM IIPENIOJaBATENA.

«2» (He 3a4TeHO): BBICTABISIETCS CTYACHTY, OOHApYXKUBIIEMY IMPOOETbl B 3HAHHSIX OCHOBHOTO
yqe6H0-Hp0rpaMMHoro Marcpuajia, JOIMYCTUBIICMY MNPHHIHUIINAJIBHBIC OI_HI/I6KI/I B  BBIIIOJITHECHUU
MPEyCMOTPEHHBIX MPOTrPaMMON 3aJaHHH.

5.2 IIpome:kyTOUHAs aTTeCTALMS

[TpomesxyTounasi arTecTanus 00y4YarOIIUXCs OCYIIECTBIIAETCS MO 3aBEPIICHUH W3yYeHUsS Y4eOHOM
JUCLIMILIMHBI « XUMUS» U IIO3BOJIAET ONPEAEIUTh KAYECTBO U YPOBEHB €€ OCBOCHHUS.

dopma IpoOMEKYTOUHON aTTeCTAMU 1O JUCUUIUINHE « XUMHsD» - AU pepeHnrnpoBaHHbIN 3aUeT

Pe3yabTaThl OueHovHbIe CpeaCTBA
o0yueHust JJIs1 IPOMEKYTOYHOM aTTecTallun

Bu1 o11eHOYHOT0 CpeacTBa — KOHTPOJIbHAsI padoTa, cocTosimasi U3 TeCTOBBIX
BONPOCOB U NMPAKTHYECKUX 3aJaHU

IIpumepbI TECTOBBIX BONPOCOB
1.CxeMma pacmpe/ielieHHst JJICKTPOHOB TI0 CJIOSM B aTOME XMMHYECKOT'O 3JIEMEHTA,
00pa3yromiero coeiMHeHus, COOTBETCTBYIomME o0mmM popmynam HoD u 503
1) 2e,6e 2)2e,8e,5¢ 3)2e,8¢e,6e 4)2e,8e,7¢

2.P$I[[ 3JIEMCHTOB, paCHOHO)KCHHI)IX B HOp?[IIKe YBGJH/I‘-ICHI/UI ATOMHBIX paZ[I/IYCOBI
)S,P,Si  2)P,S,0 3)Se,S,0  4)Be,B,Al

3. Okcup yrnepona (IV) sBnsercs
1) amdoTepHBbIM 2) KUCTOTHBIM 3) HECOJIC0OPA3YIOIINM 4) OCHOBHBIM

4.HeoOpaTtumasi XUMHMYECKas peaklusi NPOU30HAET MpH CIMBAaHUU DPACTBOPOB
BEIIECTB, (OPMYIIbI KOTOPBIX:

OK 01, OK 02, 0K | DKOH 1 NaCl 2)CuCl 1t KOH 3) MgCl 1 HNOs 4) Al(SO9)3 1 Cu(NOs),

03, OK 04, OK 05,
OK 06, OK 07, OK
08, OK 09

5.BepHbl 11 crieayronme BEICKa3bIBAHUS ?

A.Crenenb okuciieHus: atoMa xpoma B coennaennn CrO pasHa +3
b.Crenens okucnenus aroma xpoma B coeauHeHnu Cr2Os3 paBHa +3
1) BepHO TOIBKO A

2) BepHO ToJBKO b

3) BepHBI 00a Cy>XIeHUS

4) o0a cy>kJIeHHsI HE BEpHBI

6. C pazbaBiieHHON CEpHOM KUCIIOTOM pearupyroT:

1)Cu 2)Mg 3)CuO 4)BaCl, 5)NaOH 6) SO>

Pacnpenenenne 5SIEKTPOHOB 10 HSHEPreTHUYECKUM YpoBHAM 2e, 8e, 2e
cootsercTByeT uactuie 1) Mg’ 2) 0*3) Mg?*4) S*

7.B psny anementoB Na — Mg — Al - Si
1. yMeHpIIaOTCS pagnyChl aTOMOB
2. YMEHBIIAETCS YUCIIO MPOTOHOB B SIIPax aTOMOB
3. YBCIIMYUBACTCA YHUCJIO SJICKTPOHHBIX CJIOEB B aTOMax
4. yMeHbIIAeTCs BICIIAS CTETICHb OKUCICHHUS aTOMOB B COCTMHCHUSIX
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8. dakTop, HE BAUAIOUINM Ha CKOPOCTh XUMUYECKUX PEAKIIH,
1. mpupona pearnpyrommx BEILIECTB
2. TeMriepaTypa
3. KOHIIEHTpalMs pearnpyollnx BEIIECTB
4. THI XUMUYECKON peakiuu

9. YrieBoaopo/ibl, UMEIOILIUE OJIHY ABOMHYIO CBSI3b B MOJIEKYJIE, HA3bIBAIOTCS:
1. anKaHBI
2. aJIKEHBI
3. aJIKWHEBI
4. apeHsl
10. Peakiust rumpupoBaHusi BOZMOYXKHA IS BEIIecTBa, opMyia KOTOpPOro:
1. H3C - CH=CH>
2. H3sC - CHz - CH3
3. CHy
4. CH; - CH3

IIpuMepbI NPAKTHYECKHUX 3aJAHUH

1. 3anummwre ypaBHEHUS pEaKkUM, C IOMOILIBI0 KOTOPBIX MOXHO
ocyliecTBUTH npespaieHus Zn — ZnClb— Zn(OH)— ZnO

2. I[JISI rnepexoaa 2 3anuIIMTe HOHHOE YpaBHCHHC.

3. K 34,8t cynbdara xanus Ipuinind pacTBOp, coaepkamuii 83,2 T xjopuaa
6apusi. Onpenenurte Maccy oOpa3oBaBiierocs ocaaka. (50).

4. PaccraBpTe KO3(Q(UIMEHTHI B YpaBHEHHM pPEAKIUH C IOMOILBIO
anekTponHoro 6ananca. Cu +HNO3;—Cu(NO3)2+NO +H>0.

5. OmnpenenuTh KOHLEHTPALMIO TUAPOKCUA-UOHOB, €CIH KOHLEHTpalus
HOHOB BoJopoa paBHal 0 monb/i.

6. OmnpenenuTh KOHIIEHTPALIMIO HOHOB BOJAOPOAA, €CIM KOHIIEHTpaLUs
TUIAPOKCUI-UOHOB paBHalO'5 MOJIB/II.

7. OmnpenenuTh TeMIepaTypy KWUIIEHUS U TeMIlepaTypy 3aMep3aHus 2-
npoleHTHoro pactBopa HaprannHa (C10HS) B 6enzone.

8. Omnpenenute MaccoByro gonto caxapo3bl C12H22011 B Bome, ecnum
U3BECTHO, YTO TEMIIEpaTypa 3aMEp3aHHs ATOr0 PacTBOpa COCTaBISAET
munyc 0,21 °C.

9. PacTBOp HEINEKTPOJIUTA COACPKUT 2,5 T PACTBOPEHHO-TO BEIIECTBA B 25 T
Oenzona u 3amep3aet npu Temmeparype 4,3 °C. Onpe-aenuTb MOJSIPHYIO
Maccy pacTBOPEHHOT'O BEIECTBA.

10. PaccumnTaiite 06beM BOIOPOJIA, BBIACIUBIIETOCS MPH B3aUMOJCUCTBUU C
coJIsiHOM kucnoTor 162,5r nnnka, conepsxamiero 10% npumeceit

11. Beruncnnure OTHOCHTENBHYIO MOJIEKYJISIpHYIO Maccy nukionponana CsHe
U OTHOLICHUC Macce (MaCCOBbIe OTHOH_ICHI/IH) 3JIEMCHTOB B 3TOM
YTJIEBOAOPOJE.

12. Boruucnure maccoBbie 10U (B %) anemeHToB B ritok03e CeH120:s.

13. Onpenenure XUMHYECKYIO  (OpMyNly TIPEAebHOTO  YIJIEBOJIOPO/IA,
B COCTaB KOTOPOro BXOJAT 9 MaccoBBIX YacTeil yriepoaa M 2 MacCOBbIE
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4JaCTHu BOAOpOOA. HazoBuTte BemiecTBo.

14. Onpenenure MOJEKYJISpHYIO (OpMYITy BeEIIEeCTBa, €CIM H3BECTHO, YTO
MaccoBasg Jojis yriepoaa BHeM paBHa 40,0% Bomopoma— 6,67%,
kuciopoaa — 53,33%. [1noTHOCTh mapoB 3TOro BELIECTBA MO YIJIEKUCIOMY
ra3y paBHa 1,364. Kakue BemecTBa oTBevaroT 3Toi popmyne? Hanummure
UX CTPYKTYpHBbIE ()OPMYIIbI U Ha30BUTE BEIIECTBA.

15. Beruncnure, CKOJIBKO MOJIEKYJ COAEpKUTCs B 36 T Boabl. B kakom oObeme
Merana CH4 (H. y.) CTOJIBKO K€ MOJICKYJ1?

Kpurepun oueHku ouggepenyuposannozo 3auema

- «OTIMYHO» - TEOPETHUYECKOE COAEpIKaHUE Kypca OCBOCHO IMOJHOCTHIO, 0€3 MpoOesoB,
yMeHHsI cpOPMHUPOBAHBI, BCE MPETyCMOTPEHHBIE MPOrpaMMoii yueOHbIe 3a/laHus BHIMIOJIHEHBI, KA4YeCTBO
WX BBITIOJIHEHHUS OIEHEHO BBICOKO.

- «Xopouio» - TEOPEeTUYECKOE COJEep)KaHHuE Kypca OCBOCHO IMOJIHOCTBIO, 0€3 MpoOernos,
HEKOTOpPBhIC YMEHHUS CQHOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIyCMOTPCHHBIE IMPOTPAMMOKN y4eOHBIC
3aJlaHus BHIMOJIHEHBI, HEKOTOPBIE BU/IbI 33IaHU BBITIOJIHEHBI C OIIHOKAMH.

- «Y 10BJIETBOPUTEIILHO» - TEOPETUUYECKOE COJEp)KaHUE Kypca OCBOEHO YAacCTHUYHO, HO
mpoOeNbl HE HOCAT CYHIECTBEHHOI'O XapakTepa, HeoOXOAuMble YMEHHS paboOThl C OCBOEHHBIM
MaTepHUajoM B OCHOBHOM C(HOPMHUPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMON OOYyYCHHS
y4eOHBIX 33JaHUI BBITIOJTHEHO, HEKOTOPBIE U3 BHIMOIHEHHBIX 3a/IaHUI COJepKAT OIIHMOKH.

- «HeynoBneTBOPUTEIBHO» - TEOPETUYECKOE COJIEpKAHNE Kypca HE OCBOCHO, HEOOXOAMMEIE
yMeHHUsI He c(hOPMUPOBAHBI, BHIIIOJIHEHHbIE YU€OHBIE 3a/JaHUS COJEPKAT rpyObIe OMINOKH.
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OBPA3OBATEJIBHBIE TEXHOJIOT' U

[Ipn mpoBeneHUU TEOPETUYECKUX U MPAKTUYECKUX/I1abOpaTOPHBIX
CJIEYIOIINE NEAArOTNYECKUE TEXHOJIOTUU!

[Tpunoxenue 1

3aHATHH HCIIOJIb3YHOTCA

Neri/ | HazBanue Lenb ucnoib3oBanus | [Inanupyemprit Onucanue MopsiJIKa

1| 00pa3oBaTesIbHOI o0pa3zoBaTenbHON pe3yabTar HCIIOJIb30BAHUS
TEXHOJIOTHUHI (c | TexHoMOTUU UCIIOJIb30BaHUS (anropuT™M HpUMEHEHUs)
YKa3aHHEM aBTOpA) 00pa3oBaTeNbHON | TEXHOJIOTHU B
/  aKTHBHBIE U TEXHOJIOTHH MPAKTHYECKON
WHTEPAKTUBHbBIE npodeccrnoHabHOM
METO]Ibl 00yUYEHHUS JeSITeIbHOCTH

1 TexHonorus ®opMUpOBaHUE Pednexcus [TouckoBbIi
MIPOCKTHOM JIMYHOCTHBIX u | cpopmupoBaHHOCT | (0OCYKIEHHE)
JeSITEIIbBHOCTH MeTanpeIMeTHBIX U JUYHOCTHBIX W | KOHCTpyKTOpCKHiA
(Hxon Jbtou, | yHUBEpCaIbHBIX YYE€OHBIX | METAllPEAMETHBIX | (IOMCK  ONTHUMAJIbHOTO
Yuneam JNEUCTBHM, B YACTHOCTH | yHUBEPCAIbHBIX pelieHus)

Kunnatpuk) YMEHHH CaMOCTOSITENBHO | y4eOHBIX AecTBHi. | TexHonmornueckum
N0OBIBaTh 3HaHUA, (BBINIOJIHEHUE
MPUMEHITh OCO3HAHHO MX 3arIaHUPOBAHHBIX
B IIPAKTUYECKON orepanuii)
JeSITeNIbHOCTH, 3aKIIIOUUTETbHBIN
TOTOBHOCTH HaXOJIUTh (amayu3  mporecca U
pemieHre  y4eOHBIX U pe3yJbTaTOB)
COLIMATIBHBIX npobiiem,

MOTPEeOHOCTH u
CIIOCOOHOCTH K
CaMOpa3BUTHIO.

2 Nupopmannonno- | Mupopmanronnslii oomen | ConpoBoXxaeHue [Ipesenranum,
KOMMYHHUKAI[IOHHA | IpU HOJTrOTOBKE U | MAaTEpUAJIOB YPOKa | BUIECOPOJIUKH
s TEXHOJIOTHS BBITIOJTHEHUH (BUIEOPONHKH,

(A.B. [lemypoBa) nabopaTopHOi pabOTHI. CXEMBbI,  TaOIUIIBI,

KapTOUYKH)

3 3nopoBrecOeperato | -obecrieuenne canutapHo- | -CoOmrogeHue KonTtponb ocBemienus Bo
mas TUTUEHUYECKOTO ONTUMAJILHOTO BpeMs IIPOBEIEHUS
Texnonorust (H.K. | cocTosnus y4e0HOr0 | BO3TyIIHO- 3aHATUS;

CMupHOB) MOMeNIeHUs1 (OCBELICHHUE, | TEMIOBOTO pEKUMa | IPOBETPUBAHUE;
MIPOBETPUBAHUE, B ayJIUTOPUU; ¢bu3KyIpTIAY3A;
TEMIIEPaTypHBbIH PEXUM U | -TIOJIepIKaHUe SMOLIMOHAJIbHbIE
mnp.); paboTOCIIOCOOHOCT | pa3psIIKH;
-IPOBEICHUE 1 00ydYaromuxcs: Ha | CBOEBPEMEHHOE
«QU3KYIBTMUHYTKI», 3aHSTUY; 3aBeplUIeHHE YpOKa.
«(pu3KyIBTIAY3BDY BO | -TIO3UTUBHAS
BpEeMS 3aHATHUS; MICUXOJIOTHYecKast
-HaTN4ue atMocdepa.

«3MOIIMOHATILHBIX
paspsaaoK»: LIYTOK,
YIIBIOOK,
IOMOPHCTUYECKUX WIH

IOYUYHUTCIIbHBIX KAapTHUHOK,
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IIOroBOPOK, HN3BCCTHBIX
BBICKA3bIBaHUU C
KOMMCHTAapHUAMH U T.II.

NuTepakTuBHBIE BoBneuenue KaXJI0TO | AKTUBHAs I'pynnosas
TEXHOJIOTHUHI oOyuJarorerocs B | 1eATEIbHOCTh JeSITeNIbHOCTD B
o0pa3oBaTeNbHBIHI KaXJI0TO YIOPaKHEHUSIX,
poIiecc oOyyJaromerocss Ha | 00CyKJIeHHE o0mmx
3aHATHH, peuieHuin

00BEKTUBHOE

OIICHUBAHHE

JeSITeIbHOCTH

oOyyaromierocss Ha

3aHSITHH.

Keiic-meron (A. | BeisiBnieane, oT1O0p U | AHamu3 cUTyanuu | 3HAKOMCTBO c
JonropykoB) pelieHue pOOJIEMHBIX | BBIPA0OTKA | CUTYyalIUEH,
CUTYaIuH, MPaKTUYECKOTO BBIJICJICHHE MTPOOJICMEI,
OcwmpbicieHre  3HAYEHUH | pelieHus MO3TOBOM HITYpM,
NeTaNeil, OIHUCAHHBIX B | COBMECTHBIMHU aHaIn3 MPUHSATHUS
CUTyalluu YCUIIMSMUA  MHHH- | pELICHHH,

TPy Pewenne Keiica —
peyIoKEHHE BapUaHTOB
peuieHus  npoOIEeMHON
CUTyalluu, CBA3aHHOM C
npo¢ecCuOHANTBHOM
JeSATEIbHOCTHIO
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