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PACCMOTPEHO COI''TACOBAHO

Ha 3acenanuu [IK 3am.qupexropa no YMP
0011e00pa3oBaTeIbHBIX,

COLMAIbHO-TYMaHUTAPHBIX U

€CTECTBEHHOHAYYHBIX

JCIUTITIH

[Iporpamma yueGHOM aucuumiuasl OOJ10 Xumus pazpaboTaHa B COOTBETCTBUH C TpeOOBaHUSAMU
@denepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBFHOTO CTaHAApTa CpemHero oOlmiero oOpa3oBaHus (yTBEpXKIEH
npukazoM MuHHCcTepcTBa 00pa3oBanusa U Hayku Poccuiickoit @enepanuu ot 17.05.2012 1. Ne 413, B nmeficTByromeit
penakuuu), deneparbHOr0 TOCYIapCTBEHHOTO 00pa3oBaTElIbHOrO CTaHAapTa CpEeIHEro NpoecCHOHATIBHOIO
oOpazosanns no cnenmaibHOCTH 40.02.01 IIpaBo m opranu3ams conuaabHOro obdecnieueHus (yrBepxkaeH [Ipukazom
MunncrepctBa oOpa3osanus U Hayku P® ot 12 mas 2014 r. N 508), pekoMeHIaMsAMU 110 OpraHU3AINH MOTydeHUS
cpeanero o0miero o0pa3oBaHMsl B Mpelenax OCBOCHUS 00pa30BaTEIbHBIX MPOTPaMM CPEIHEro MpogecCHOHATBHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO 00mIero oOpa3oBaHHsS C y4deToM TpeOoBaHMI (eaepalbHBIX TOCYAapCTBEHHBIX
00pa30BaTeNbHBIX CTAaHAAPTOB M TIOJy4aeMOH CIICIHAIBHOCTH CPEIHEr0  INpO(pecCHOHATIBHOIO  00pa30BaHM,
MPUMEPHOW MPOrpaMMOil y4eOHOW AMCIUILIHHEI

«Xumus» Ui TpoeCCHOHATBHBIX ~ 00pa30BaTENbHBIX  OpraHW3alMid, PEKOMEHJOBAHHOW
@denepallbHBIM  TOCYJIAPCTBEHHBIM OIOJKETHBIM 00pa30BaTENIbHBIM  YUPEXKIEHUEM JOMOJTHUTEIHLHOTO
npodeccuoHanbHOro oOpazoBanust «MHCTUTYT pa3BuTus npodeccrmoHanbHOro 00pa3oBaHUs» (nanee —
OBI'OY 10 «1PIIO») B kauecTBe MPUMEPHOI IPOTrPAMMBI JUISI peau3allii OCHOBHOM MpodeCcCHOHaTbHON
oOpasoBarenbHOI mporpamMmbl CIIO Ha 0aze OCHOBHOTO 0011ero o0Opa3oBaHHs C MOJYYEHHUEM CPEIHEro
obrmiero oopazoBanus, mpoTokod Ne 14 ot «30» HosiOps 2022 r.

Opranuzanus-pa3padoTuuK:
['ocynapcTBeHHOE Or0JKEeTHOE MpodeccuoHanbHOe 00pa30BaTeNbHOE YUpexkJIeHHe MOCKOBCKON

obnactu «CeprueBo-Ilocaackuit KOImemK»

ABTOp-pa3zpabOTUHK:

Tomunosa T.B. - npenoaasatens ['BIIOY MO «CeprueBo-Ilocaackuii Komiemx»
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1. OBIIASI XAPAKTEPUCTUKA IIPUMEPHOUN PABOYEN ITPOTPAMMBI
OBIIIEOBPA30OBATEJIBHOM JUCHUILIUHBI «XUMHUS»

1.1. MecTo nMcUMIVIMHBI B CTPYKTYpe OCHOBHOH NpogeccnoHaIbHOI 00pa3oBaTeIbHOM
MporpaMmbl

OOmeoOpa3zoBarenpHasl ~ JUCHMIUIMHA —~ «XHUMHUS»  SBISIETCS  00S3aTeNIbHOW  YacThIO
00111€00pa30BaTENILHOTO IMKJIa OCHOBHOW MpO(eCCHOHATBbHONW 00pa3oBaTeIbHOM MPOrpaMMbl B
coorBercTBUU ¢ PI'OC mno cneunmanbHoctd 40.02.01 IlpaBo M opraHuzanus COLUAIBHOTO
o0ecreyeHus.

1.2. e 1 mJIaHUPYeMbIe Pe3yJIbTAThI 0CBOECHH S TUCIUTLINHBI

1.2.1. Heau u 32024 JUCHUIIIMHBI

DopMHUPOBAHUE Y CTYIEHTOB MPEJCTABICHUS O XUMHUYECKOW COCTABIISAIOIICH €CTECTBEHHO -
HAay4YHOW KapTHHBI MHpPA KaK OCHOBBI NMPHUHSTHS PEIICHUN B JKU3HEHHBIX U IMPOU3BOJICTBEHHBIX
CUTYyaIUsX, OTBETCTBEHHOT'O TIOBEICHHS B IPUPOTHOM Cpeie.

3a1aun QUCLUIIIMHEL:

1) chopMupoBaTh MOHHMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XHMHYECKHX IIPOIIECCOB H
ABIIGHUH B OKpYXarollel cpene, UEJIOCTHOW HAyyHOM KapTUHBI MHpa, B3aUMOCBSI3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHS COCTaBISATH (OPMYJIbI HEOPraHWYECKUX M OPraHUYECKHX BEIIECTB,
YpaBHEHUS XUMHUECKUX PEAKITUH, OOBSICHATH UX CMBICI, HHTEPIPETUPOBATH PE3YIHTATHl XUMHUECKUX
HKCIIEPUMEHTOB,

3) chopmMupoBaTh HaBBIKA MPOBEACHHUS TMPOCTEHITUX XUMHUECKHUX 3KCIIEPHUMEHTAIbHBIX
WCCIIEIOBAaHUM C COOJIOACHHEM MpaBUil OE30MacHOTO OOpalleHHs C BEIIeCTBAMU M J1a00paTOPHBIM
00opyaoBaHUEM;

4) pa3BUTh yYMEHHS HCIIOJIb30BaTh HH(DOPMAIUI0 XHMHYECKOTO XapakTepa M3 pa3IHYHbIX
HCTOYHUKOB;

5) chopMupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIIEACTBUS CBOCH IEATEILHOCTH U XUMHUYECKUX
MPUPOHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopmHpoBaTh MOHUMAHKUE 3HAYUMOCTH TOCTHIKEHUH XMMUYECKON HAYKH U TEXHOJIOTUHM 1St
pa3BUTHUS COIMATBHON U TIPOU3BOJICTBEHHOM Cdep.



1.2.2. IInanupyemMble pe3yJbTaThl 0CBOEHHs 0011e00pa3oBaTeIbHOM AUCHMIIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

CO0O
Kon n ILi1annpyeMsble pe3yabTaTbl 0CBOCHHUS JMCIHIIIMHbI

HAaNMEHOBaHHUeE

(popmupyembIx ) )

KOMIIeTeHIii O6mme JAucuMmiinHapHbIe

OK 1. B yacTu TPy10BOro BOCIIMTAHUA: - BIAQJECTh CHUCTEMOM XMMHWYECKHX 3HAHUW, KOTOpas  BKIIIOYAECT:

Ilonumars - TOTOBHOCTb K TpPYyAY, OCO3HAHHWE IIEHHOCTH | OCHOBOIOJIAraloIMe MOHATHS (XUMHUYECKUH 3JIEMEHT, aToM, 3JEKTPOHHas

CYILIHOCTb U MacTepcTBa, TPYI0I00HE; 000J104Ka aToma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIM aTOMOB, MOH, MOJICKYIIa,

COLIMATIbHYIO - TOTOBHOCTh K AKTUBHOM  JESATENBbHOCTU | BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIEHb OKHMCIEHHUS, XUMUYECKas

3HAYMMOCTb TEXHOJIOTUYECKOM U COLMalIbHOW HAIPABICHHOCTH, | CBSI3b, MOJb, MOJIIPHAs Macca, MOJISIPHBIA 00BEM, YIJTIEPOJHBINA CKEJIET,

CBOEH Oyaymiel | CIoCOOHOCTh ~HMHUIIMMPOBAThH, IUIAHUPOBATh U | QyHKUMOHANbHAS TpyINa, paguKal, U30MEpHsl, U30Mepbl, TOMOJIOTHYECKUN

npodeccun, CaMOCTOSITENILHO BBIIIOJHATD TAKYIO JESATEIBHOCTD; | P, TOMOJIOTH, YTIE€BOAOPOABI, KUCIOPOA- U a30TCOAEPKAIUE COCAUHEHNUS,

IIPOSIBIIATH K - HHTEpeC K Pa3INYHbIM cdepam | OMOJIOrMYECKH aKTUBHBIE BeIllecTBa (YIJIEBOJbI, KHMPBI, O€NKH), MOHOMED,

HeHl npodecCuOHATBLHOM 1eATENbHOCTH, MIOJIUMEDP, CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJIIDHBIE  COEAMHEHUS,

YCTOMYUBBIN OBilaleHHe  YHUBEPCAJIbHBIMM  yY4eOHBIMHU | KPUCTAJUIMUECKAs PELIETKA, TUIBl XWMHYECKUX PEAKIUN (OKHCIUTEIBHO

MHTEpEC. NMO3HABATEJIbHBIMH NeHCTBUAMM: BOCCTAaHOBUTENbHBIE, K30-U dHJOTEPMHUUECKHE, PEAKI[MH NOHHOTO OOMeHa),
a) 0a30Bble JIOTHYeCKHUe AefiCTBUS: pPacTBOP, JIEKTPOIUTHI, HEXJIEKTPOJIMUTHI, DJIEKTPOJIUTHYECKAS JUCCOLMALNS,
- CaMOCTOSATEIIEHO ¢bopMyIHMpoBaTh U | OKUCIIMTEINb, BOCCTAHOBUTENb, CKOPOCTh XMMHYECKON PEAKIIMN, XUMAYECKOE
aKTyaJH3UpoOBaTh MpoOJIeMy, paccMaTpUBaTh €€ | pABHOBECHE), TEOPUU U 3aKOHBI (TEOpUS XMMHUYECKOTO CTPOEHUS
BCECTOPOHHE; opranuueckux BemiectB A.M. byriepoBa, TeopHus 3JIEKTPOIUTUUYECKON

- YCTaHaBJ'H/IBaTB CymeCTBeHHBIﬁ HpI/ISHaK NIn
OCHOBaHHUs HJsl CpaBHEHUS, KIAacCUPUKALUU H
00001IeHNS;

- OmpeneNsTh IeNu JesTeNbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHIXCHHA,
- BBIBJISATH 3aKOHOMEPHOCTH W TMPOTHBOPEUHUS B
paCCManI/IBaeMBIX SIBJICHUAX

3aJaBaTb

JAUCCoHalu, HepI/IOI[I/I‘{eCKI/Iﬁ 3aKOH I[I/I MeHneneeBa, 3aKOH COXPAaHCHUSA
MaCCI)I), 3aKOHOMCPHOCTH, CHMBOJIUYECKUM SI3BIK XUMHWU, (baKTOJ'IOFI/I‘—IeCKI/Ie
CBCIACHHUA O CBOfICTBaX, COCTaBE, IMOJTYYCHHUU U 0€30I1aCHOM HCIIOJIb30BaHUH
BaXKHEHUIITNX HCOPTaHUYECKUX U OPraHruYCCKUX BCIICCTB B 6I)ITy n
HpaKTquCKOﬁ ACATCIIBHOCTHU YCIIOBCKA,

- YMCTL BBIABJIATH XapPAKTCPHBIC IIPU3HAKKW W B3aWMMOCBA3b HU3YUYCHHBIX
HOHSITI/Iﬁ, IPUMCEHATE COOTBECTCTBYIOIIUC ITOHATUA ITPU OITMCAHUN CTPOCHUA U




- BHOCHTH KOPPEKTHBBI B  JESATCIHHOCTD,
OIICHUBAaTh COOTBETCTBHE PE3YJIBTATOB LIEJISM,
OIICHUBATh PUCKHU MOCIEACTBUHN ACSATEIBHOCTH;

- pa3BUBaTh KPEATHBHOE MBIILICHHUE TIPH PEIICHUH
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCIAEN0BATEIbCKHE JeHCTBUSA:

- BJIAJIETh HaBBIKAMHU YYEOHO-HMCCIIEA0BATEIHCKOM
u MIPOCKTHOM JIeSITEIIbHOCTH, HaBBIKAMH
paspeteHus rnpooiuem;

- BBIABJSITH IPUYMHHO-CJICJACTBEHHBIC CBS3M U
aKTyaJU3UpOBaTh 3aj7avy, BBIIBUTATh THUIIOTE3Y €€
pelIeHus, HaXOIUTh apTyMEHTBI JUIS
JIOKa3aTelIbCTBAa CBOMX YTBEPIKACHHM, 3a7aBaTh
rapameTpbl U KpUTEPUH PEIICHNUS,

- AQHAJIM3UPOBATH TOJYUYEHHBIE B XOJI€ PEIICHUS
3aJjaud pe3yNbTaThl, KPUTUYECKU OLIEHUBATH HX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh HM3MEHEHHUE B
HOBBIX YCJIOBHUSX;

- YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MPAKTHUYECKYIO0 00JIaCTH KUZHEIEATEIbHOCTH;

- yMeThb UWHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX O0IacTei;

- BBIABHIaTh  HOBBIE  HJEH,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CHIOCOOHOCThL MX HCIOJIL30BaHUS B
MO3HABATENILHON U COLIMATHHON MPaKTUKE

npenaraTh

CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEIIECTB M HUX IMPEBPALLECHUN;

BBIABJIATH B3alMMOCBA3b XHUMHUYCCKUX 3HAHUMN C IIOHATHUAMUN u
MNpEaACTaBICHUAMU JPYTHUX CCTCCTBCHHOHAYYHBIX IMPECAMCTOB,

- YMCTb HCIIOJIB30BAaThb HauMMCHOBaHUA XHUMHUYCCKUX COGI[I/IHCHI/Iﬁ
MCXKIAYHApOAHOro COro3a TeOpeTquCKOﬁ u HpHKHaHHOﬁ XUMHHN H

TPUBHUAJIbHBIC HA3BAaHUSI BAXKHEUIIIUX BEILECTB (ITUJICH, AalleTUJICH, TJIUIEPHUH,
denon, Qopmanpaerun, yKCyCHash KHCIOTa, TJHMIMH, YrapHbIi ras,
YIJIEKUCIIBIN Ta3, aMMUaK, TalleHas U3BeCTh, HEralleHas U3BEeCThb, TUThEBas
colla M JPYTHX), COCTaBIATh (OPMYIIbI HEOPTaHHMUECKUX U OPraHMUYECKUX
BCIICCTB, YPABHCHHUS XUMHUYECCKHUX PEAKIUH, OOBSICHATH WX CMBICT;
MOJITBEPXKIaTh XapaKkTepHbIe XUMHYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMHU HKCIIEPUMEHTAMH M 3alUCIMH YPABHEHHN XUMHUYECKUX
peaKIuii;

- YMETh YyCTaHAaBJIMBATh MPUHAJJICKHOCTh H3YYCHHBIX HEOPTraHUYECKHX U
OpraHMYECKUX BEIIECTB K OMpPENEICHHBIM KJlaccaM U TpyMIaM COeIUHEHUH,
XapaKTEepU30BaThb WX COCTaB M BAXKHEWINNE CBOWCTBA; OMPENETSTH BHUIBI
XUMHUYECKUX CBS3eH (KOBaJeHTHAas, WOHHAs, MeTajlIndeckasi, BOJIOPOIHAs),
THUTBI KPUCTAITMYECKUX PEIIETOK BEIIECTB; KIACCU(UIIMPOBATH XUMHUECKHE
peaxkuuu;

- chopmupoBaTh TpENCTaBIEHUA: O XUMHUYECKOW  COCTaBJISIONIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHPA, POJIM XMMHUHM B TO3HAHUM SBJICHHM
npupoabl, B (GOPMHUPOBAHWU MBIIUICHUSI M KYJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBFHONW TPAMOTHOCTH, HEOOXOUMOM Il PELICHUS MPAKTUYECKUX
3a/1a4 ¥ IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 3J0POBBIO U
MIPUPOAHOM Cpelie;

- YMETh TPOBOJUTH PACYEThl MO XUMHUYECKUM (POopMysiaM U ypaBHEHUSIM
XAMHYECKUX  PEaKIUid ¢  HCIOJIb30BaHMEM  (U3NYECKUX  BEJIHYUH,
XapaKTEePU3YIOMIUX BEIIECTBA ¢ KOJUYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJIIMYECTBA BEIECTBA; HCIIOIH30BAThH
CHUCTEMHBIE XUMWYECKHE 3HAHWS IS TPHHITHS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM

OK 2.

OpranuzoBbiBa

B o0Js1acTH HEHHOCTH HAYYHOT0 O3HAHUSA:
- c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS,

BBIIIOJIHATE ~ XUMHUYECKUN
BEIIECTB IIpM HArpeBaHuH,

- yMeTb IUIAaHMpPOBaTb U
(mpeBpalleHus OpraHUYECKUX

SKCIIEPUMEHT
NOJTyYeHHE




Th
COOCTBEHHYIO
JeSITeTbHOCTb,
BBIOMpaTh
TUTIOBEIC
METObI U
CHOCOOBI
BBITTOJTHCHUS
npodeccroHa
BHBIX 3a]1a4,
OLICHUBATh UX
3P PEKTUBHOCTH
Y Ka4ecTRBO.

COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHSA HAyKd M OOIIECTBEHHON MpPaKTUKH,
OCHOBaHHOT'O Ha Jaore KyJIbTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MecCTa B
HOJIUKYJIbTYPHOM MHPE;

- COBEpUICHCTBOBAHUE SI3BIKOBOM M UMTATEIbCKOM
KyJbTYpbl KaK CpEACTBAa B3aWMOJCUCTBUS MEXITY
JOJIbMU U TTO3HAHUS MUPA;

- OCO3HaHHE IIEHHOCTH HAay4YHOW JesATEIbHOCTH,

FOTOBHOCTb  OCYILECTBJISTH  IPOEKTHYIO U
UCCIIEI0BATEIbCKY IO JeATEIbHOCTb
MHAUBUAYAJIbHO U B TPYIIIIE;

OsiaieHHe  YHHBEPCAJIBHBIMM  y4eOHBIMHU

NMO3HABATEJIbHBIMU J1€HCTBUAMM:

B) padoTa ¢ nundopmanmeii:

- BJIaJIeTh HABBIKAMU TMONyuYeHUs MHPOpPMAIUHU U3
HWCTOYHHKOB PA3HBIX THUIIOB, CaMOCTOSITEIHHO
OCYILECTBIIATh MOUCK, aHAJIN3, CUCTEMATU3ALMIO U
WHTEpIpETaIHio HHOOPMAITUU Pa3TUIHBIX BUJIOB U
dbopM TpeacTaBIeHNUS;

- cO3/1aBaTh TEKCTHI B pPa3W4YHBIX (popmaTax c
y4eTOM Ha3HaueHuss HHPOpMAIMH U IIeNIeBOi
ayJIUTOPUHU, BHIOWpas ONTUMAJIbHYIO  (opMy
MIPEICTABICHUS U BU3YaJIU3allNH;

- OIEHUBATh JIOCTOBEPHOCTb, JIETUTHMHOCTH
uH(pOpMaIlMK, €€ COOTBETCTBHE IPABOBBIM H
MOPAJTbHO-ITUYECKUM HOPMaM;

- HCIIONIb30BaTh CpelIcTBa WH(MOPMALMOHHBIX H
KOMMYHUKAITMOHHBIX ~TEXHOJIOTHH B pElICHUU
KOIHUTHUBHBIX, KOMMYHHKATUBHBIX u
OpraHM3alMOHHBIX  3aJad €  COOJIOJEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MacHOCTH,
TUTUEHBI, pecypcocOepekeHHs, TMPaBOBbIX U
THUYECKUX  HOPM, HOpM  WHGPOPMAIMOHHON

ATWJIEHA U U3YyYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLMU Ha allbJETUIbI,
Kpaxmajl, YKCYCHYIO KHCIIOTYy; JeHarypauus O€IKOB IpH HarpeBaHHH,
I[BETHBIC PEAKLIUHU OEJIKOB; MPOBOIUTH PEAKIIMA HFOHHOTO 0OMEHa, OIIPeeIsATh
Cpelly BOJHBIX pacTBOPOB, KaUECTBEHHBIE PEAKIIMH HA CyJb(at-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHMUS; PelIaTh 3KCIEPUMEHTAIbHbIE 3a]aun
o TeMaM "Mertasuibl" 1 "HeMeTramisl") B COOTBETCTBHUH C MPAaBHJIAMUA TEXHUKH
0e3omacHOCTH TpU  OOpalleHuH C BelmecTBaMd M JabOpaTOPHBIM
000py0BaHUEM; MPEICTABISATh PE3YJIbTaThl XUMHUUECKOTO HKCIIEPUMEHTa B
¢dopMe 3amucu ypaBHEHUI COOTBETCTBYIOIIMX peakuuil U (GpopMyIupoBaTh
BBIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

- YMETh aHATM3UPOBATh XUMUYECKYIO0 HHPOPMALINIO, TIOTYYaEMYIO U3 Pa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoi nHpopmanuu, cetb IHTEpHET U ApyTHE);

- BIAJACTb OCHOBHBIMH METOJAAMHM HAyYHOTO TO3HAHUA BELIECTB H

XUMUYECKUX  sIBJeHUM  (HAONIOACHUE,  U3MEpEHHUe, 3KCIIEPUMEHT,
MOJICJTUPOBAHUE);

- YMETh TPOBOAWTH PacUeThl IO XWUMHYSCKUM (opMmysiaM W ypaBHCHHSIM
XUMHUYECKUX  pEaKIuid C  HCIOJIb30BaHMEM  (U3UYECKUX  BEJIHYUH,

XapaKTEPU3YIOIIUX BEIIECTBA ¢ KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpManbHbBIE YCJIOBHUS) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BATh
CUCTEMHbIE XMMHYECKHE 3HAHUS I NPUHATUS PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




0e30IacHOCTH;

- BJIQJICTh HaBBIKAMHU PACIO3HABAHMS U 3aIUTHI
uHpopmanuu, THOOPMAITMOHHON 6€30acHOCTH
JUYHOCTH;

OK 6. PaGoraTh
B KOJIJICKTUBE U
KOMaHfIe,
3pPEKTUBHO
o0marTecs ¢
KOJIJICTaMH,
PYKOBOJICTBOM,
OTPEOUTETISIMH

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSATEIIBHOCTH U CaMOOIIPEIEIICHUIO;
-OBJIaJICHHE HaBBIKAMU yueOHO-
WCCIIEIOBATENIbCKOM, IMPOEKTHOM W COUUAIBHOU
JESITEIbHOCTH;

Osnanenne YHHUBeEpPCAJbHBIMHU
KOMMYHUKATHBHBIMH eHICTBUAMM:

0) coBMeCTHAasl 1eSITeJIbHOCTD.

- IIOHMMAaTb M HCIOJb30BaTh IPEUMYILECTBA
KOMaHJAHON ¥ UHJIMBUyaJIbHOU paboThI;

- IPUHMMATH LEJIM COBMECTHOM JESATEIBHOCTH,
OpraHM30BBIBATh U KOOPAWHUPOBATH JIEHCTBUS I10
€e JIOCTHXKCHHUIO: COCTABJIATh IUIAH JCUCTBUH,
pacIpenenaTh pojau ¢ y4eTOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOH padoThI;

- KOOPJIMHUPOBAaTH W BBIIOJHATH pPabOTy B

YCIIOBUSX peanbHOoro, BUPTYaJIbHOT'O u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYLUECTBJISITH IMO3UTUBHOE CTPATETHYECKOE

MOBEJICHUE B PA3NIMYHBIX CHUTYAIUAX, MPOSBIISTH
TBOPUYECTBO M BOOOpaKEHUE, OBITH MHUITHATUBHBIM
OgiiajieHHe YHUBEPCAIbHBIMH PEryJsiITUBHBIMU
ACUCTBUAMMU:

') IPUHSTHE ce0sl U APYTUX JIIOEid:

- MPUHUMATh MOTUBBI U aPTYMEHTHI JPYTHX JIIOAeH
IIPH aHAJIM3E PE3yIbTATOB JACITCILHOCTH;

- MPU3HABATh CBOE MPABO U MPABO APYTHX JIOAEH
Ha OIINOKH;

- pa3BUBATh CIOCOOHOCTH MTOHUMATh MHP C

- YMETb [IJIAHUPOBATH U BBIIIOJIHATH XUMUYECKUI AIKCIEPUMEHT (IIPEBPALLICHUS
OpraHMYECKUX BEUIECTB IPU HarPEBAHUH, [TOJIyYE€HUE ITUIIEHA U U3YUYEHUE €TI0
CBOWCTB, KAaueCTBEHHbIE pEAaKLUMU Ha albJErH]bl, Kpaxmall, YKCYCHYIO
KHCJIOTY; JIeHaTypalus OEJIKOB IIPU HarpeBaHUU, LIBETHBIE PEAKIUU OEJIKOB;
IPOBOJUTH PEAKLIMU HOHHOTO 0OMEHa, OIIpeIeNIATh CPely BOAHBIX PACTBOPOB,
Ka4eCTBEHHBIE peaKuu Ha cynbdar-, KapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHMSL; PELIaTh 3KCIIEpUMEHTANIbHBIE 3a/1a41 110 TeMaM "Meraib!"
u "Hemeramnbl") B COOTBETCTBUM C MpaBUIaMH TEXHUKH 0€30IaCHOCTH IpPHU
oOpalleHn! ¢ BEeUIECTBaMH U J1a00paTOpHBIM 000py10BaHUEM; IIPEJICTABIATh
pe3yabTaThl XHMHYECKOIO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakUuil U (OpMyIHpOBaTh BBIBOJbl HA OCHOBE 3THUX
pE3yJIbTAaTOB




MO3ULMH IPYrOro 4eJ0BEKa;

OK 10.
CoOmroarh
OCHOBBI
3JI0POBOTO
o0pasa KU3HH,
TpeOOBaHUS

OXpaHbl TPy/a.

B 006s1acTH 3K0J10rHYECKOr0 BOCIIUTAHMS:

- c(pOPMHUPOBAHHOCTH IKOJOTHUECKOU KYJBTYPHI,
MMOHUMAaHHE BIHSHUS COIMAIbHO-PKOHOMHYECKUX
MPOLIECCOB  HA  COCTOSIHUE  NPUPOJHONM U
COIIMAJILHOM  CpeJlbl, OCO3HAHHWE TJI00ATBHOTO
XapakTepa dKOJOTUUECKUX MPoOIeM;

- IUIAHUPOBAHUE U OCYLIECTBJICHUE JECUCTBUI B
OKPY’KAIOIIEW cpele Ha OCHOBE 3HAHMSA LEJeH
YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HENPUATUE JCHUCTBUN, MNPUHOCAIIUX
Bpel OKpYyXKarolen cpeae;

- yYMEHHE TPOTHO3UPOBATH  HEOJIArONPHUSATHBIC
9KOJIOTUYECKUE TOCIECACTBUS MNPEIIIPUHUMAECMbIX
JIEHCTBHM, IPENOTBpALIaTh UX;

- pacumpeHue OITBITA eI TeIIbHOCTH
DKOJIOTMYECKOW HAIIPABJIEHHOCTH;

- OBJIaJICHNE HaBbIKaMU y4eOHO-
HCCIIEIOBATENIbCKOM, IPOEKTHON U COLMATIbHOMN
JIeSITeIIbHOCTH;

- chopMHpoBaTh  TPEACTABICHUSA: O XUMHYECKOM  COCTaBIISIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIM XUMHUU B TO3HAHHUM SIBICHUI
npuponsl, B (OPMHUPOBAHMM MBIIUICHUS W KYJIbTYPHl JIMYHOCTH, €€
GyHKIIMOHATIBLHOW TPAMOTHOCTH, HEOOXOAUMOM ISl PELICHUS MPAKTHYECKUX
3aJa4 U DKOJOTUYECKH OOOCHOBAaHHOI'O OTHOIICHUS K CBOEMY 3JI0POBBIO U
MIPUPOAHON CpeENE;

- YMeTh COOIOAATh MpaBUiIa SKOJIOTHYECKH 11eJIeCO00pPa3HOTO MOBEICHUS B
OBITY U TPYJOBOW JEATEIBHOCTH B IEJISIX COXPAHEHMsI CBOETO 3/I0POBbSI U
OKpYXarole MPUPOJHON Cpebl; YYUTHIBATH OMACHOCTh BO3JCUCTBUSA Ha
JKMBBIC OpraHWU3Mbl OMNPCACIICHHBLIX BCUICCTB, ITOHHMMAsA CMBICI IIOKAa3aTCIIA
peleIbHON 0MyCTUMOM KOHIIEHTPAIUU

IIK 1.3.
PaccmarpuBath
MaKeT
JIOKYMEHTOB
TSt
Ha3HAYCHHS
TICHCHH,
IIOCOOHH,
KOMIICHCAITHH,
ApyTHux
BBIILIAT, &
TaKXKe MEP

- yYMEHHE TPOrHO3UPOBaTh HEOJIArONpUSTHHIE
SKOJIOTHYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX
JIEHCTBUM, IIPENOTBpALIATh UX;

- HCIIOJIb30BaTh CPEACTBAa HH(OPMALMOHHBIX H
KOMMYHHMKAIIMOHHBIX ~TEXHOJOIMH B pEIICHUN
KOTHUTHBHBIX, KOMMYHUKaTHBHbIX u
OpPraHM3allMOHHBIX  337a4 €  COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKHU O€30MacHOCTH,
TUTUEHBI, PECypcocOepeXeHusi, MpaBOBBIX U
STHUYECKUX  HOPM, HOpPM  HH(OPMAIMOHHOM
0e30I1aCHOCTH;

- OTIpEJIeIIEHUS TIPaBa, pa3Mepa U CPOKOB Ha3HAUCHHSI TPYAOBBIX IIEHCHH,
MIEHCHUI TI0 TOCYIApPCTBEHHOMY ITIEHCHOHHOMY 00€CTICUeHHIO, TIOCOOUH,
KOMIIEHCAIINH, €)KeMECIUHBIX JICHEeKHBIX BBIIIIAT U MATEPUHCKOTO
(cemeitHOr0) Kanurana;
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COLIMAJIbHOM
MOJIICPIKKH
OTJIEJIbHBIM
KaTeropusm
rpaxaa,
HYKIAIOITIMCS
B COLIMAIbHOM
3aIUTe.
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2. CTPYKTYPA U COAEPKAHUE OB[[IEOBPA3OBATEJIBHOﬁ JACIHUAITIUHBI
«XHUMMUS»

2.1. O0beM AUCHUIIMHBI U BBl Y4eOHOH padoThl

Bun yueOHoii padoThl O0bem B yacax
O06beM 00pa3oBaTe/IbHOI NPOrpaMMbl THCHUILTHHBI 72

B T.4

OcHoOBHOE coJep:kaHue 58

BT. 4..

TEOPETUIECKOE O0yUCHHE 34
IIPAKTUYECKUE 3aHATUSA 14
1a00paTOPHBIC 3aHATHUS 10

IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE CO/IEPKAHNE (COIEPKAHTE

12
NMPUKJIAJTHOT0 MOYJIAA)
BT. 4.
TEOpETUYECKOe 00yUeHHE 2
MPaKTUYECKHUE 3aHATHUSL 10
IIpomexyTounas arrecranus (AudepeHnpoBaHHbIHN 3a4eT) 2
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2.2. TeMaTHYeCKHUIi MJIAH U COIePKAHUE TUCIUTLIHHBI

HaumeHoBaHnue Conep:xanue yueOHOro MmarepuaJjia (0CHOBHoOe U MPpodecCHOHAIbHO-OPUEHTHPOBAHHOE), OBLeM 1aco DopmMupyeMblie
. 'be€M 4aCOB
pa3aesioB U TeM JlJadopaTopHbIe M NPAKTHYECKHEe 3aHATHS, IPUKJIATHOI MOAYJIb KOMIeTEeHI[HH
1 2 3 4
OcHoBHoOE cojiepKaHue 64
Pa3nes 1. OcHOBBI cTpOeHHS BellecTBa 6
Tema 1.1. OcHoBHoOE coep:kaHue 4 OK1
Ctpoenue aToMOB
XUMUYECKHX Teopernueckoe o0yueHue 2
3JICMEHTOB U N N
mprpoza CoBpeMeHHasi Mofelib CTpoeHust artoma. CHMBOJIMYECKHH S3bIK XUMHUHM. XUMHUYECKUM DIIEMEHT.
HMIIECKOI OnekrpoHHas KoH(purypanus aroma. Kimaccudukaiys XUMHYECKUX JIEMEHTOB (S-, P-, O-3J1€MEHTBI).
CBSI3H BasneHTHBIE ~ 3JIEKTPOHBI. BasieHTHOCTSD. ONeKTpOHHas  HpUpPOJa  XUMHYECKOM  CBA3M. 2
DNEKTPOOTPUIIATEILHOCTh. BuUABl XUMHYECKOW CBS3M (KOBaJEHTHAsl, WMOHHAs, METaJuIndecKas,
BOJIOPOJIHAsT) M CITOCOOBI ee 00pa3oBaHUs
IIpakTnyeckne 3aHATHSA 2
Pemienne 3agaHuii Ha UCHOJB30BAHUE XHUMHUYECKOM CHMBOJIMKM MW Ha3BaHUW COCIUHEHUN MO
HOMEHKJIAType MEXIYHAPOAHOTO COK3a TEOPETUYECKOW W NPHUKIAAHOW XUMHUU U TPUBUAIBHBIX
Ha3BaHUU IS COCTABJICHUS XUMHUYECKHX (DOPMYJI TBYXaTOMHBIX COEIUHEHUN (OKCHIOB, CYJb(HIIOB,
TUAPUIOB U T.I1.) U IPYTUX HEOPTAHUUECKUX COSAMHEHUN OTJEIBbHBIX KIIACCOB. 2
[IpakTUueckue 3a1aHKsl HA YCTAHOBJIEHHE CBSI3U MEXAY CTPOCHHEM aTOMOB XMMUUYECKHX 3JIEMEHTOB U
MEePUOIUYECKIM U3MEHEHHUEM CBOWMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAUHEHWH B COOTBETCTBHUH C
nosioxeHueM lleproanyeckoi CUCTEMBI.
Tema 1.2. OcHoBHoOe coiep:kaHue 2 OK1
[Tepuonuueckuit OK 2
3aKkoH u Tabnuna | IIPAKTHYECKHE 3aHITHSI 2
JI.11. MenneneeBa -
Ilepuoanueckas cucrema xumudeckux 3seMeHToB .M. MenaeneeBa. @U3n4ecKuii CMbICI 9

ITepuoaunueckoro 3akoHa /[.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUECKUX
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3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUHU C MTOJIOKEHUEM
XUMHUYECKOro aeMenTa B [lepuoanueckoii cucreme. MupoBo33peHUECKOE U HAYYHOE 3HAYEHUE
[Tepuoanueckoro 3akona [I.1. Menneneena. [Ipornossr .M. Menaeneea. OTKpbITHE HOBBIX
XHUMHYECKHX DJIEMEHTOB.

PenieHue NnpakTHKO-OPHMEHTHPOBAHHBIX TEOPETHYECKHX 3aJaHUI HA XapaKTepU3aluIo
XHMHYECKHX 3J1eMeHTOB «MeTajindyeckue / HeMeTa/LInyecKHe CBOiicTBa,
3JIEKTPOOTPUIATEIBHOCTh XMMUYECKHUX 3JIEMEHTOB B COOTBETCTBUU € MX 3JIEKTPOHHBIM
CTPOEHHUEM U MOJIOKEHHEM B IIePUOAUYECKO cucTeMe Xxummnieckux djemeHToB .M. MenaesieeBa»

Pasznen 2. XuMunueckue peakiun 10
Tema 2.1. Tunel | OcHOBHOe cojiep:kaHne 4 OK1
XUMUYECKUX
peakiii Teoperuueckoe o0yueHue 2

Knaccugukarus v TUITBI XHMUYECKUX PEAKINN C y4acTHEM HeopraHudeckux BemiectB. CocTaBlieHUe

YpaBHEHM peakluii COeAMHEHMs], PA3JI0’KEHHs, 3aMeIleH s, 0OOMeHa, B T.4. peakl1ii TOpeHus,

OKHCIICHUSI-BOCCTAHOBJICHMS.

YpaBHeHUs OKUCIIEHUsI-BOCCTaHOBNIEHU. CTeneHb OKucieHusi. OKUCIUTENb U BOCCTAHOBUTEIT. 2

CocraBieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUIl METOI0M 3JIEKTPOHHOTO

6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU B IPUPO/IE, MPOU3BOJCTBEHHBIX MTPOLIECCAX U

KU3HEJEATEIbHOCTH OpPraHU3MOB

IIpakTHyeckune 3aHATHSA 2

KonmdectBeHHble oTHOMIEHUS B XUMUH. OCHOBHBIE KOJUYECTBEHHBIC 3aKOHBI B XHMHHU U PACYETHI 110

YpaBHEHUSAM XUMHUYECKHX peakuuid. Mojp Kak elWHHIa KOJMuYecTBa BewiecTBa. MousipHas Macca.

3aKOHBI COXpAaHEHHS Macchl U PHepruu. 3akoH ABoraapo. MosspHblii 00beM ra3oB. OTHOCHUTENbHAS 2

IUIOTHOCTh Ta30B. PacdeTsl Mo ypaBHEHHMSIM XUMUYECKUX PEaKLUH C MCIOJIb30BAHUEM MacChl, 00beMa

(HOpMaJbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2 OcHoBHoOe coiep:kaHue 4 OK1
DNEKTPOIUTHYECKA OK 6
1 mucconparus u | 1€0peTHiecKoe odyyenue 2
MOHHBINA 0OMEH

Teopus anexTpoauTHueckoil aucconuanvy. oHbl. DIEKTPONINUTHI, HEAJIEKTPOIUTHI. Peakiium HOHHOTO 2
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obMena. CocraBiieHHE peaKHHI;'I HOHHOI'0 0OMeHa IMyTEM COCTaBJICHUSA HX IIOJHBIX M COKpallCHHBIX
HOHHBIX ypaBHeHHﬁ. KucnoTHO-0CHOBHBIE pCaKknuu. 3a;[aH1/1;1 Ha COCTaBJICHHUC MOHHBIX peaKum”I

JlabopaTopHble 3aHATHS

JlaGopaTopHas pabota “THITbI XHMUUYECKHX PEaKIUii”.

HccnenoBanuie TUTIOB (IO COCTAaBY M KOJUYECTBY UCXOHBIX i 00PA3YIONINXCS BEIIECTB) U MPU3HAKOB
XUMHUUYECKHX peakiuii. [I[poBenenue peakuuii HOHHOrO 0OMeHa, OIPEeeIeHUE CPEIbl BOIHBIX
pacTBOPOB. 3a/1aHKs HA COCTABIICHNE MOHHBIX PEAKIUI

KonTpoJsabHas
padora 1

CTpOCHI/Ie BCIICCTBA U XUMHWYCCKUC pCaKIIUU

Pa3znmea 3.

CTpoeHue H CBOMCTBA HEOPraHMYECKUX BelleCTB

16

Tema 3.1.
Knaccudukanmus,
HOMEHKJIaTypa U
CTpOCHHE
HCOPraHNn4CCKuX
BEIIECTB

OcHoOBHOe coJep:kaHue

TeopeaneCRoe oﬁyqe}me

[Tpeamer Heopranuyeckoit xumun. Kinaccudukaiys HeopraHuueckux BemiecTB. [IpocTbie u croxHble
BeniecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHIbI, THIPOKCH/IBI, KUCIOTHI, COIN). B3aumocBs3b
HEOpPraHMYECKUX BEIIECTB. ArperatHble COCTOsSIHUS BemlecTBa. Kpucranmnueckue 1 amoppHbIe
BellecTBa. TUIBl KPUCTAIIMYECKUX PELIETOK (ATOMHAsI, MOJIEKYJIsIpHAsA, HOHHAS, METAJIIMYECKast).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKON PEHIETKH. 3aBUCUMOCTD
XUMHUYECKON aKTUBHOCTH BEIIECTB OT BUJAa XUMUYECKON CBS3H U TUIIA KPUCTAIIMYECKON PELIETKH.
[TprunHBl MHOTOOOpa3usl BEIIECTB

IIpakTHYecKHne 3aHATHH

Homenknatypa HeopraHn4eckux BELIECTB: Ha3BaHUE BEILIECTBA UCXO/S U3 X XUMUYECKOU (hOpMYIIbI
WM COCTaBJIEHUE XMMHUYECKON (POPMYIIBI UCXOsl U3 HAa3BaHUS BEIIECTBA MO MEXIyHAPOIHOMN
(MIOITAK) minu TpuBHaIbHOM HOMEHKJIIATYpE.

Pemenue npakTH4YecKuX 3aJaHuil 10 KJIacCH(PUKALUHN, HOMEHKJIATYpe H XUMHYeCKHUM (popmyJiam
HEOPraHNYeCKUX BelIeCTB Pa3JIHYHbIX KJIAacCOB (YrapHbIil ra3, yrieKucJibli ra3, aMMHaK, rameHas
H3BECThb, HeramieHasi M3BeCTh, MUTheBasi COAAa M JAPYrHX): Ha3bIBaTb M COCTABJIATH (popmy.bl
XHMHY€ECKHX BeLeCTB, ONpeleJsiTh IPUHALJIEKHOCTD K KIaccy.

OK1
OK 2
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Hcrounnku xumudeckoit nHdGopmannu (cpencTs MaccoBoi nH(Gopmannu, cets IHTEpHET U pyTHe).
[Touck nHpOpMaLNKU IO HA3BAaHUSM, HICHTH(PHUKATOPAM, CTPYKTYPHBIM (OopMyIaM

Tema 3.2. ®usuko- | OCHOBHOE coep:KaHue OK 1
XUMHUYECKHE OK 2
CBOMCTBA Teopernueckoe o0yueHue
HEOPraHMYECKUX .

Mertamnel. O0Omue ¢usznyeckue U XMMHUYECkHe cBoicTBa mMeramioB. CriocoObl moimydeHus. 3HaueHHe
BOHIeCTs METAJIJIOB M HEMETAUIOB B IPHUPOAE U KU3HEACITEIBHOCTH 4YEJOBEKa M opraHu3MoB. Kopposus

METAaJUIOB: BHJIbl KOPPO3HUH, CIIOCOOBI 3aIIUThI METAIOB OT KOPPO3UH

Hemeramnsl. OOmue ¢usnyeckue M XUMHYECKHE CBOMCTBA HeMeTaUloB. THIMYHBIE CBOICTBa

HemetawioB [V— VII rpynn. Knaccudukanus u HoMeHKIIaTypa coelMHeHH HeMeTauoB. KpyroBopoTst

OMOreHHBIX 3JIEMEHTOB B IIPUPOE

XUMHUYECKUE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEILECTB (OKCUOB, THAPOKCHUIOB, KUCIIOT,

coJielt 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB MPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHU,

BBICIINX OKCHJIOB U THJIPOKCUIOB

IIpakTHYecKHe 3aHATUS

CocraBieHHE YpaBHEHMM XMMHMUYECKHX PEAKLUH C y4acTUEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX

BEIIECTB: METAUIOB M HEMETAJUIOB; OKCUIOB METaNIOB, HEMETAUIOB M aM(pOTEpHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBaHMH U aM(OTEpHbIX T'MJIPOKCUAOB; HEOPraHUYECKUX COJIEH,

XapaKTEepU3YIOLUINX UX CBOMCTBA.

Pemenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHYCCKHUX 32JaHUI HA CBOMCTBA, COCTAB, MOJy4YeHHE

U 0e30macHoOe HCNOJIb30BAHME BAKHEHIIMX HEOPraHUYECKHMX BelleCTB B OBITY M NPAKTHYECKOM

NAeATeJbHOCTH YeJ10BeKa
Tema 3.3. OcHoBHoOe coiep:kaHue OK1
Wnentudukarus OK 2
HeopraHWYeCKNX JlabopaTopHble 3aHATHS OK 6
BEIIECTB

JlaGopatopHas pabota «MaeHTuduKanms HeOPraHM4eCKUX BEIIECTBY.

Pemenne skcnepUMEHTalIbHBIX 3a/ad MO XUMHYECKMM CBOICTBAM METalIOB U HEMETAJUIOB, IO
pacro3HaBaHMIO U MTOJIyYEHUIO COEIMHEHUIN METAJUIOB U HEMETAJLIOB.

WneHTndukanyss HEOPraHMYECKUX BEIIECTB C HCIOJb30BaHUEM HUX (U3NKO-XMMHUYECKUX CBOMCTB,
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XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHbIe peakuuu Ha cyibdar-, KapOoHAT- U XJIOPHI-
AQHUOHBI, HA KATHOH aMMOHUS

KonrtpouabHas .
CBolicTBa HEOPraHUYECKUX BELIECTB 2
padora 2
Pa3nen 4. CTpoeHue U CBOMCTBA OPraHUYeCKUX BellecTB 24
Tema 4.1. OcHoOBHOe coJep:xkaHue 4 OK 1
Knaccudukanmus,
cTpoeHue u Teoperuueckoe o0yueHue 2
HOMCHKIaTypa IlosiBneHne u pa3BUTHE OPraHUYECKONW XMMHUH Kak Hayku. [Ipeamer opranndeckoit xumun. Mecro u
OpraHuHuCCKuX 3HaYEHHE OPTAaHNYECKON XUMUK B CUCTEME ECTECTBEHHBIX HAYK.
BCIIECTB XUMHUYECKOE CTPOCHUE KaK MOPSAOK COEAUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO WX BAJICHTHOCTH.
OcCHOBHBIE TMOJIOKEHHSI TEOPHUH XMMHYECKOTO CTPOEHUSI opraHuveckux coeaunenuit A.M. Bytieposa.
VYriepoaHslii CKeJIET OPraHUYEeCKON MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHWMHUYECKOTO
CTpOEHHS MOJIeKyIl. MI3omMepusi U H30MepHI. 2
[TonsiTue o @QyHkuMoHanbHOM rpynmne. Panukan. IlpuHnunel KiaccUpUKalUKM — OPraHUYECKUX
coequHeHn. MexTyHapo1Hass HOMEHKJIaTypa U IPUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COEAMHEHUN.
[TonsiTre 06 a30TCOMEpKAIMX COEAMHEHUX, OMOIOrMUYeCKH aKTUBHBIX BelllecTBaX (yIjeBoAax, KHUpax,
OenKax u Jp.), BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUSX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)
IIpakTnyeckue 3aHATHSA 2
Homenknatypa OpraHu4yecKuxX COEIMHEHUH OTAEIbHBIX KIJIACCOB (HACHILUICHHBIEC, HEHACBILIEHHBIE U
apoOMaTHYECKHE YTJIEBOJOPOAbI, CIIUPTHI, (DEHOIbI, albJIErHbl, KETOHbI, KAPOOHOBbIE KHUCIOTHI U Jp.)
CocraBieHre TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OpraHMYECKHX BELIECTB OTJENbHBIX 5
KJIACCOB, HMCIOJIb3YsS WX Ha3BaHUS IO CHCTEMaTHYECKOH M TpPUBHUAIBHONM HOMEHKIJIAType (3PTUJIEH,
alleTUeH, TIHLEepuH, (eHomn, (GopMalbIeruj, YKCycHas KHCIoTa, TMulMH). Pacdersl mpocreifmeit
(bOpMyITBI OPTraHMYECKOW MOJIEKYJIBI, UCXOIS U3 DJIEMEHTHOTO cocTaBa (B %)
Tema 4.2. OcHoBHoOe coiep:kaHue 12 OK1
CaoiicTBa OK?2
Teoperudeckoe 00yueHue 6
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OpPraHUYECKUX
COEINMHEHUN

@OU3NKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCIMHEHUH OTAENBHBIX KIacCOB (OCOOCHHOCTH
KJ1accu()UKAUU 1 HOMEHKJIATYPBl BHYTPH KJIACCa; TOMOJIOTUYECKHA psi U o0m1ast popmyIa; H30MEpHs;
¢u3MuecKre CBOICTBA; XUMHYECKHE CBOMCTBA; CIOCOOBI IOJTyYEeHHU ):

— IpeJesbHbIe YIIIEBOAOPOAbl (aJKaHbl M LUKJIOANKaHbl). ['opeHne MeTraHa Kak OAMH M3 OCHOBHBIX
MCTOYHHKOB TEIUIA B IPOMBIIIICHHOCTH U ObITYy. CBOWCTBA MPUPOIHBIX YTIIEBOJAOPOIOB, HAXOXKICHUE B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HenpeJenbHble (QJKEHbl, aJKUHbl W QIKaJAWEHbl) U apOMATUYECKUE YIJIEBOJOpPOAbI. [opeHue
alleTUJIeHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTI'O IJIAMEHHU JAJISl CBAPKU M PE3KU METAJJIOB

— KUCJIOPOACOICPIKAIINE COSTUHEHUS (CIUPTHI U (DEHOJIBI, KAPOOHOBBIC KUCIOTHI U 3(PHPHI, aJTbICTHIBI U
KETOHBI, JKUPbI, yriaeBoasl). [IpakTHueckoe mNpuUMEHEHHE OJTUICHTIUKOJNS, TJIHIEepUuHa, ¢eHoma.
[Ipumenenne Qopmanpaernaa, ameraibJeTHAa, YKCYCHOH KHCIOTHL. MpUla Kak COJMU  BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIIHE CBOKWCTBA Mblja

— a30Tco/IeprKallie COeIMHEHMsI (AMUHBI 1 aMUHOKHUCIIOTHI, OEIKH). BBICOKOMOJIEKY I pHbIE COEAMHEHUS
(cuHTEeTHYECKHE U OMOIOrMUECKU-aKTUBHbIE). MOHOMED, TOJIUMEp, CTPYKTYypHOE 3BeHO. [lonmumepuzanus
STHJIEHA KaK OCHOBHOE HAIIPaBJIEHHE €r0 UCIIOJIb30BaHUS.

I'enernueckas cBsI3b MEX/1y KJIacCaMU OPraHUYECKUX COETUHEHUN

HpaKTuquKue 3aHATHUA

CBoiicTBa OpraHMYEeCKMX COEAMHEHUIN OTAENbHBIX KIJIACCOB (TpUBHAIBHAS M MEXIyHapoJHas
HOMEHKJIaTypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOMYUYEHU): TpeAeIbHbIe (ANKaHbl U IIUKJIOAJIKAHbI),
HenpeJelbHble (aJKEHbI, aJIKUHBI U aJIKaJIuE€Hbl) 1 apOMAaTUYECKUE YTIIEBOJOPO/Ibl, CHUPTHI U (DEHOJIBI,
KapOOHOBBIE KUCIIOTHI U 3(UPBI, AJIbJETUIbI U KETOHBI, AMUHBI 1 AMUHOKHCIIOTBI, BHICOKOMOJIEKYJISIPHBIE
COEIMHEHMS. 3aJaHusl Ha COCTABJICHUE YPAaBHEHMH XMMHMYECKUX PEAKIMM C y4aCTHEM OpPraHUYECKHUX
BEILECTB HA OCHOBAaHUU UX COCTaBA U CTPOCHUS

CocraBreHne cxeM peakuuii (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IeMOoYKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBAa OPraHMYECKUX COeIMHEHHUH OTAETbHBIX KIIACCOB, CIIOCOOBI UX
MOJIyYEHUsT M HAa3BaHWE OPraHWYECKUX COCAUHEHUN IO TPUBHAIBHOM WIM MEXIyHApOIHOU
CUCTEMATUYECKON HOMEHKIIATYpE.
Pemienne nmpakTHKO-OPUEHTHPOBAHHBIX TEOPETHYECKHUX 3aJaHUNl HA CBOMCTBA OPraHUYeCKHX
COeIMHEHUH OTAeIbHBIX KJIACCOB

OK 6

17




JlaGoparopHas padora

JlaGopaTtopHas pabota “IIpeBparieHuss OpraHUYECKUX BEIISCTB IPH HarpeBaHUU'.
Ilomyyenue 3THIIeHa U U3y4YEHUE ero CBOMCTB. MOAeIMpOBaHNE MOJIEKYJI U XUMUYECKUX IIPEBPALLECHUAN
Ha IpUMEpE 3TaHa, ITUICHA, alleTUIICHA U Jp.

Tema 4.3. OcHoBHoOE cojiep:KaHue OK 1
Wnentudukanus OK 2
OpTraHMYEeCKHX Teopernueckoe o0y4yenue OK 6
BELIECTB, UX
3HAYCHIE I buoopranuueckue coenuHenus. IlpumeHenue u Ouosjoruueckas poiib yrieBoaoB. OKHCIEHHE
NpUMeHeH e B VIJEBOJAOB — HWCTOYHHMK OJHEPTUU KHUBBIX OpraHu3mMoB. OO0IacTH TNPUMEHEHUS aMHHOKHUCIIOT.
6EITOROIL 1 [IpeBpariienus 6e1KoB MUK B oprann3mMe. buonornueckue ¢pynkuuu 6eskoB. buonornueckue pyHkuun
NPOM3BONCTBEHHOI | KMPOB- Poib oprannueckoil XMMuu B peIIeHUH MPOOIIeM MUIIEBOH 0€30IacHOCTH
eSITeJIbHOCTH " .
A Ponp opranvueckodl XUMHM B pelIeHHMM NpoOieM 3HepreTMyeckoid Oe30MacHOCTH, B pPa3BUTUHU
YEeJI0BEK
clioseka MEIUINHBI, CO3JaHUH HOBBIX MaTepUaJIOB, HOBbIX HCTOYHUKOB YHEPIHH (aJIbTEPHATUBHbBIE UCTOYHUKU
sHeprun). OnacHOCTb BO3JCHCTBUS Ha KHUBbIE OPraHU3Mbl OPTaHUYECKUX BELIECTB OTIENbHBIX KJIACCOB
(yriieBomopo/pl, CHUPTHI, (DEHOJIBI, XJIOPOPraHWYECKHE IPOU3BOJHBIE, ANbAETHABI U Jp.), CMBICI
IIOKa3aTeJs MPeAesIbHO TO0IYCTUMON KOHLIEHTpaLuu
JlabopaTopHble 3aHATHS
JlaGopaTtopHast pabota: “UnenTuduxanus opraHu4eCKuX COSTUHEHNUN OTIeTBHBIX KJIACCOB”
WnenTudukaiys opraHMuecKuX COeIMHEHUH OT/AENbHBIX KJIACCOB (Ha MpUMeEpe albJIeru/0B, Kpaxmana,
YKCYCHOM KHCIJIOTBI, OETTKOB U T.II.) C UCIIOJIb30BAaHUEM UX (DPU3HKO-XUMUUECKUX CBOMCTB U XapaKTEPHBIX
KadeCTBEHHBIX peakiuil. Jlemarypamuss Oenka mnpu HarpeBaHud. LIBeTHble peakiuu OEJIKOB.
BO3HUKHOBEHHE aHATUTHUYECKOIO CUTHANA C TOYKH 3PEHUS XUMHUYECKHX MPOIECCOB MPHU MPOTEKaAHUH
Ka4eCTBEHHOHN peaKIiy, MO3BOJISIONIEH HICHTU(UIIMPOBATH MPEATIOKEHHbIE OPraHNUECKUe BelecTBa
Kourpoasnas CrpyKkTypa 1 CBOMCTBA OPTaHNYECKHUX BEUIECTB
padora 3 YTy P
Pasnen 5. Kunernyeckue H TepMoIMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUsI XHMHYECKHX pPeakuui
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CkopocThb OcHoBHoOE€ coepkaHue OK1
XUMUYECKHUX OK 2
peaKkIuii.
XUMHYECKOe
paBHOBecHE

Teopernueckoe o0yueHue

CKOpOCTh peakiuH, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (PaKTOPOB: MPHUPOJbl PEArHMPYIOIIUX BEILIECTB,

KOHIEHTPAllUU pearupyromux BEUIECTB, TeMIEpaTypbl U IUJIOLAAM PEAKIHMOHHOM IOBEPXHOCTH.

TennoBble 3¢ (eKThl XUMUYECKUX peakil. DK30- U 3HAOTEPMHUUECKUE, PEAKIIUH.

OO0paTuMOCTh peakiuii. XuMHUECKOE PAaBHOBECHE H €T0 CMEIICHHUE 0] ICHCTBUEM Pa3IMIHBIX (PaKTOPOB

(KOHILIGHTpalMsl pPearecHTOB WM TMPOAYKTOB pEaKIuu, IaBJICHHUE, TeMIeparypa) [Uisl CO3JAaHUS

ONTUMAJIBHBIX YCIOBUN IPOTEKaHUs XUMHUECKUX nporeccoB. [Ipunnun Jle Hlatense

IIpakTHYecKue 3aHATHS OK1

OK 2

Pemienue mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHMN Ha aHaiu3 (AKTOPOB, BIMAIOLIMX HAa H3MEHEHHE

CKOPOCTH XUMHUYECKON peaklliy, B T.4. C MO3ULUN 3KOJOTUYECKH 11€7I€CO00Pa3HOTO MOBEJACHUS B OBITY U

TPYZOBOH AESITEIBHOCTH B LIEJSAX COXPAHEHUS CBOETO 370POBbs U OKPYIKAIOLIEW IPUPOAHOMN CPEBI.

Pemienne npakTHKO-OPHEHTHPOBAHHBIX 33/1aHMH Ha npuMeHeHue npuHuuna Je-Ilarenbe nms

HAXO0K/I€HUS] HATIPABJIEHUS] CMeLleHNs] PAaBHOBECHS XMMHYeCKOH peakuuu M aHaau3 GakTopos,

BJMAIINX HA CMEIleHHe XHMH4Y€CKOr0 PaBHOBECHS
Pa3nen 6. PacTtBopbI
Tema 6.1. OcHoBHOe coep:xkaHue OK1
[TonsTue o OK 2
pacTBopax Teopernyeckoe o0yuyenue OK 10

PactBopenne kak ¢u3HKO-XxUMHUECKHil mporiecc. PactBopsl. CrocoObl MPUTOTOBJICHUS PACTBOPOB.
PactBopuMocTs. MaccoBas 10411 pacTBOPEHHOT0 BeniecTBa. CMBICH MOKa3aTeNs MPEAEIbHO IOy CTUMON
KOHIIEHTPAIIUU U €TO UCIIOJIb30BaHUE B OIIEHKE SKOJIOTHYECKON 0€30MacHOCTH.

[TpaBuyia 3KOJIOTMYECKU LEIeCO00pa3HOro TMOBEIACHHUS B OBITY W TPYAOBOH AEATEIbHOCTH B LENSIX
COXpAHEHHUs CBOETO 3JI0POBbSI M OKPYXAIOLIEH MPUPOTHON Cpe/bl; OMMACHOCTh BO3ACHCTBUS HA YKUBBIC
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OpraHU3MBbl OIPEIEICHHBIX BELIECTB.
Penienne npakTHKO-OpUEHTUPOBAHHBIX PACYETHBIX 33/1aHUI HAa PACTBOPHI, HCIIOJIb3YEMbIE B OBITOBOM U
IIPOU3BOJCTBEHHOH ACATEIILHOCTU YEJIOBEKA

Tema 6.2. OcHOBHOE cojiepKaHue OK1
HccnenoBanne OK 2
CBOI\/'ICTB pacTBOpPOB JIaﬁopaTopHLIe 3AHATUA OK 6
JlaGopaTtopHnas pabora «IIpurotoBiieHre pacTBOPOBY.
[TpuroroBneHne pacTBOPOB 3aJaHHOM (MaccoBOM, %) KOHIIEHTpAUH (C IPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMH ) U OIIPEIeIICHUE CPEIbl BOAHBIX PACTBOPOB.
Pemienue 3a1au Ha MPUTOTOBIIEHHUE PACTBOPOB
IIpodeccrnonaibHO-OpMEHTUPOBAHHOE CO/IepPKaHMe (CoepKaHNe TPUKJIATHOTO MOIYJIsl)
Pasznen 7. Xumus B ObITY M IPOU3BOACTBEHHOM eI TeJIbHOCTH YeI0BeKa OK1
OK 2
Xumusi B OBITY U | OcHOBHOE cojepskanue OK 6
MIPOM3BOJICTBEHHON
p OK 10
JIeSITeTbHOCTH Teoperuueckoe o0yueHue 13
YeJI0BeKa IIK 1.3.

Hogetimme nocTuxeHnss XUMHUUECKOM HAYKH M XUMHUYECKON TeXHOJIOTHH. Posib XUMUHU B 0OecriedeHH
9KOJIOTMUYECKOH, SJHEPTeTUYECKOM U MUIIEBOI 0€30MacHOCTH, Pa3BUTUU MEAUIMHEL. [IpaBuna moucka u
aHaM3a XUMHUYECKONW WHGOOpPMAIMU U3 Pa3NUYHBIX HCTOYHMKOB (HAy4yHas W ydeOHO-HaydHas
JTUTepaTypa, CpeAcTBa MaccoBoii nHpopmanuu, cetb UHTepHEeT)

IIpakTuyeckue 3aHATUS

[Touck ¥ aHanMM3 KEWCOB O MPUMEHEHHH XWMHUYECKHUX BEHIECTB M TEXHOJOTHH C y4eTOM OymyIieit
po(hecCHOHANBEHOM IS TEIILHOCTH 110 TEMaM:

l. BaxHeWIIHE CTPOUTENIbHBIE MaTepualbl, KOHCTPYKIIMOHHBIE MaTepualbl, KpPacKH, CTEKIIO,
KepamMuKa, MaTepUalIbl I JJIEKTPOHUKH, HAHOMATEPHUAJIbl, TEKCTUIIbHBIE BOJOKHA, UCTOYHUKHU
SHEPTHH, OPTaHUYECKUE U MUHEPATbHBIC YA0OPEHHUS, IEKAPCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSL.

3amuTa: [IpeacraBnenue pe3ynbTaToB pelIeHHs KeCoB B (hopMe MUHU-IOKIIA/Ia C IPE3eHTAIUEH
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IIpomeskyTouHas1 aTTECTANUA MO AU CHUILINHE (IM]PepeHUpPOBAHHBIN 3a4eT)

Bcero

12
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3. VCJIOBUSI PEAJTU3ALIU IIPOTPAMMEI OBIIEOBPA3OBATEJIBHOM
JUCHUILINHBI

3.1. Tpe6oBaHuS K MUHUMAJIBLHOMY MAaTePHAJbHO-TEXHHYECKOMY 00ecnedeHn 10

Jlist peanuzanuy MpOTPamMMbl JTUCHUTUIMHBI TPEAYCMOTPEHBI CIICAYIONINE CICIHATBHBIC
MOMEIICHUS: yIeOHbIN KaOMHET XMMUU U OMOJIOTUH

Kabuner xumun ocHaimieH B cooTBeTcTBUU ¢ 1. 6.1.2.1 oOpa3oBaTebHONM MPOTpaMMBI 11O
cnenuansHocTH 40.02.01 [IpaBo 1 opraHu3anus COIUaILHOTO 00eCIIeUeHUs.

3.2. UudopmanuonHoe obdecrieyeHue peaju3alui NporpaMmmel
OcHOBHbBIE MeYaTHbIE U3TAHUS

1. Auncdwunorenona, . B. Xumus: yueOHHUK W MPAKTUKYM JIJISI CPEIHETO MPO(ECCUOHATBLHOTO
obpazoBanus / . B. AupunorenoBa, A. B. babkos, B. A. TlonkoB. — 2-¢ u31., HCHP. U JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

2. Hleromuxuna, H. A. O6mas xumus: yueonuk mis CIIO / H. A. Llleromuxuna, JI. B.
MumnaeBckasa. — Cankt-IlerepOypr: Jlans, 2021. — 164 c.

3. Huxonbckuii, A. b. Xumus: yd4eOHUK ¥ MPAKTHKYM JJISi CPEIAHEr0 MpOQecCHOHATHHOTO
obpazoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3a., mepepab. u jgon. — MockBa:
W3narenscrBo FOpaiit, 2022. — 507 c.

4. Xumus: yd4eOHUK U cpenHero npodeccnonanbaoro oopasosanus / FO. A. JleGenes, I'. H.
®anees, A. M. T'ony6eB, B. H. [llanoBan; nox obmieit penakiueii I'. H. daneeBa. — 2-e u3zn., nepepad.
u gon. — Mocksa: U3narensctBo HOpaiit, 2022. — 431 c.

I[OHOJIHHTCJII)HBIC HCTOYHHUKH

1. Xumwus. 10 knacc. Yrny6snénnblil yposens : yueOuuk/ B.B. Epemun, H.E. Ky3smenko, B.1.
Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.: TIpocBewenue, 2022. — 446, [2]
C.: ML

2. Xwumus. 11 knace. YriyOnéunslii ypoBens : yueOHux/ B.B. Epemun, H.E. Ky3pmeHko,
A.A. lpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.: [Ipoceemenne, 2022. — 478, [2] c.: u.

3. Xwummus. YriyoneHssiit ypoeHs. 10—11 knaccesl: paboyast nporpamma k inauu YMK B.B.

Jlynuna: y4e0HO-METOIUYECKOE rnocooue / B.B. Epemun,
A.A. lpo3nos, N.B. Epemuna, 2.10. Kepumor. — M.: Jlpoda, 2017. — 324, [1] c.

4.  Metoauuyeckoe mnocobue k yuyeOHuky B. B. Epemuna, H. E. Ky3smenxo, B.U.

Tepenuna, A. A. [Ipo3aoBa u ap. «Xumus. YriyoneHusiid yposeHs». 10 kinace / B. B. Epemun, A A.
po3nos, HU.B. Epemuna, B. . MaxoHuHa,
0. 0. Cumonosa, 3.10. Kepumos. — M.: [Ipocda, 2018. — 339 c. : um.

5. Meroaunueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3smenko, A. A. JIpo3znosa u
np. «Xumust. YrmyoneHHsiid yposerb». 11 kimace / B. B. Epemun, A.A. JIpo3nos, 1.B. Epemuna, H.B.
Bonkosa, H.B. ®upcrosa, 3.10. Kepumor. — M.: JIpoda, 2018. — 423 c. : ui.

6. Tycema, E. B. Xumus g CIIO: yueGHo-MeToamueckoe mocodue / E. B. I'yceBa, M. P.
3uranmmaa, /1. U. Kynmukosa. — Kazanp: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-2792-4. —
Tekcr:  omextponnsii // Jlamp :  anmekTpoHHO-OmMOnMoTeynas  cucrema. —  URL:
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https://e.lanbook.com/book/196096 (nata obpamenus: 14.10.2022). — Pexxum goctyma: st aBTOPH3.
MI0JIb30BaTENEH.

7.  UYepnmxosa, H. FO. Xumus B 10CTyIHOM U3J10KEeHUU: yuebHoe nmocobue st cno / H. O.
UepuukoBa. — 2-¢ usn., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-8114-
9500-9. — Texkct: osnexTpoHHBI // JlaHb: »1meKkTpoHHO-OMONMoTewyHas cucrema. — URL:
https://e.lanbook.com/book/195532 (nata o6pamenus: 14.10.2022). — Pexxum qoctyna: Juisi aBTOPH3.
M0JIb30BaTENEH.

8. [epuunpiaa, JI. B. Xumus: yaeonoe nocodue / JI. B. llleBaunpina, A. M. AnapaeB. —
Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — Texcr: snexkTpoHHbIi // JIaHb:
3J1eKTpoHHO-0nOmoTeyHas cuctema. — URL: https://e.lanbook.com/book/118505 (nata oOparmieHus:
14.10.2022). — Pexwum q0oCTyIIa: IS aBTOPHU3. TOJIb30BaTEIICH.

9.  bmwmuos, JI. H. Xumus: yue6nuk mns CIIO / JI. H. bmunos, U. JI. [lepdunosa, T. B.
CoxkonoBa. — 2-e u3g., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 c. — ISBN 978-5-8114- 7904-
7. — Tekct: oanektponHsld // Jlawb: snekTpoHHO-OMOIMOTEeuHas cuctema. — URL:
https://e.lanbook.com/book/167183 (nata obpamienus: 14.10.2022). — Pexxum gocTymna: 1jisi aBTOPH3.
II0JIb30BaTENEH.

10. Tab6puensn, O. C., JlpicoBa, I'. I'. Xumus: xkHura s npemnojaBatens: y4e0.-MeTof.
rmocooue. — M. Akanemust, 2012. - 332 c.

11. Yepnuxosa H. lO., MemepsixoBa E. B. Pemaem 3agaun mo XMMHU CaMOCTOSATEIBHO:
yuebnoe nocooue / H. FO. Uepnukona, E. B. MemepsikoBa — Cankr-IlerepOypr: Jlanp, 2022. — 328
C.

12. PesnukoB B. A. COOpHUK ympaKHEHHH M 3ajad MO OpPraHMYECKOH XHUMHUU: yueOHOe
noco6ue / B.A. PesuukoB — Cankr-IlerepOypr: Jlanb, 2021. — 226 c.

13. Kanyctuna A. A., Xansuenko U. I'., JIubanos B. B. O6mas u Heopranuueckass XUMHsL.
ITpaktukym / A. A. Kanyctuna, U. I'. Xansuenko, B.B. JInubanos — Cankr-IlerepOypr: Jlans, 2020.
— 152 c.

14. Ta6puensn O.C. Xumus: yue0. 1uis crya. npod. yue6. 3aBeaenuii / O.C. 'abpuensan, W.IT.
OctpoymoB. — M., 2016.- 256 c.

15. Tabpuensu O.C. Xumusa g npodeccuil U CnelHagIbHOCTENH TEXHUYECKOTO MPOQHIIS:
y4eOHHUK IJIs1 CTYI. yupexaeHuit cpea. mpod. oopazosanus / O.C. 'abpuensu, U.I'. Octpoymos. — 4-
e u3l., crep. — M. : U3narenbckuii ieHTp «Akanemusy», 2017. — 272 c.

HNHuTepHeT-pecypebl

1. hvsh.ru—Xypran «Xumus B mIKoe».

2. https://postnauka.ru/themes/chemistry — nekumum no xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-momyssipHblii TPOEKT «JIEMEHThI OOJbIIOH Hayku» ((pu3nKa, XUMHs, MaTeMaTHKa,
ACTPOHOMUSI, HAYKH O )KU3HH, Hayku 0 3emie). HOBOCTH HayKH, KHUTH, HAYYHO-TIOMYJISIPHBIC CTAThH,

JIEKLUH, SHIUKIIOTIEINH.
3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit Hay4HO-TIOyJIIpHOTO XypHana «llorennmam». Xypnan usgaéresa ¢ 2005 r., ¢ 2011 r. —
pazaen «XuMus».
4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT HayYHO-TIOMYJISIPHOTO XKypHaa « XuMus U )Ku3Hb». JKypHan uzgaéres ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://elementy.ru/)
http://gotourl.ru/4783
http://potential.org.ru/)
http://gotourl.ru/4785
http://www.hij.ru/)
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/

OTkpbITast PIEKTpOHHAS OMOIMOTEKa XUMHUUeckoro mopraia «Chemnet», conep uT yueOHbIE U
nH(pOpMAITMOHHBIE MaTepUasbl JUIsl MIKOJbHUKOB M y4YUTENeH. B Hell MOXHO HalTH y4eOHHKH TIO
oOuieil 1 HeoOpraHMYeCKO XMMHUU, OPraHUYECKOH XUMUH, MyJIbTUMEANaMaTepHallbl, a TaKXkKe 3a7auu
XUMHUYECKHUX OJIUMIINAJL C PELICHUSIMHU, 33/1a4l BCTYIUTEIbHBIX 9K3aMEHOB ISl a0UTYPUEHTOB.

6.  http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

WNudopmaninonasle Marepuasibl 006 onuMmmnuangax: MOCKOBCKOW TOpojackoid, Bcepoccuiickoii,
MenaeneeBckoi, MexayHaponnoi. IlpuBeneHbl 3amaud TEOPETHUUECKUX W AKCIEPUMEHTAIBHBIX
TYypOB, MOAPOOHBIC PEIICHUS, CIUCKU U (hoTorpaduu modeauTene.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema MUCTaHIIMOHHOTO OOyYEHHs, HAlpaBieHHAs B MEpPBYIO O4Yepelb Ha MOJArOTOBKY K
OJIMMITUA/IAM BCEX YPOBHEM — OT MIKOJBHBIX 10 MexayHapogHou. CalT COAEPKUT OrpPOMHOE
KOJIMYECTBO 33J]1a4, CIPYyNIIMPOBAHHBIX KaK IO TeMaM, Tak U Mo onumnuaaam. Ilo BceM OCHOBHBIM
paszzaenaM XMMHU OPUBEAEH TEOPETUUECKUN MaTepHai U pa300paHbl PEHICHUs TUIIOBBIX 3a/1a4.

8.  http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mno HaHoTexHomorusM. OCHOBHas 1eNb — pa3BUTHE 0Opa3oBaHUS B 00JIACTH
HAaHOTEXHOJIOTUH U MOATOTOBKA K UHTEPHET-0JIMMITHA/IE 10 HAHOTEXHOJIOTHSIM.

9.  http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouHas wuHbopManuss O XUMHUYECKHMX DJJEMEHTaX M WX CBOICcTBax (Ha
AHTTIUHCKOM SI3bIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

PyccKoOsI3bI4HBIN CAaUT O CBOMCTBAX XUMHUYECKUX YIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

HexommMmepueckuii cailT oHs1aliH-00pa30BaHMsl, COJEPKUT MHOTO UHTEPECHBIX 00pa30BaTEIbHbIX
KYPCOB ¥ BUJICOJIEKIIUI /1JIs IIKOJIBbHUKOB, CTY/IEHTOB U yuuTeneil. ECTh HeCKOIbKO KypCcOB IO XUMHUHU.

12. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — camblif aBTOPUTETHBIM B MUpEe XUMUU MH()OPMAIIMOHHBIN
MHTEpHET-pecypc (CalT MIaTHBIN).

13. http://www.organic-chemistry.org/

[TopTan mo opraHn4YecKo XMMHUHU Ha aHTJIMICKOM S3BIKE.

14. http://www.xumuk.ru

CaiiT 0 XuMHUH: KJIaCCHYECKHEe YUeOHUKH, CIIPABOUYHUKH, SHIIMKIIONENH, TOMCK OPTaHUYECKUX
Y HEOPTraHWYECKUX PEaKIU, COCTABICHUE YPAaBHEHUM pEaKIIHil.

15.  http://orgchemlab.com/

CaiiT, noCBALIEHHBIN PaKTHYECKOH padoTe B 1abopaTopuu

4. KOHTPOJIb M OIIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA30OBATEJBHOM
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TUCIHUTIINHBI

KoHTponb 1 oreHka pe3ynbTaToB OOy4YeHMs OCYLIECTBISIETCS MpernojaBaTeieM B Ipolecce

IMPOBECACHUA IMPAKTHUYCCKUX 3aHATHH U na6opaT0pHHx pa60T, TECTUPOBAHHUA, 4@ TAK)XKC BLIIIOJTHCHUA

0o0y4arluMuUCs WHAWBUIYAJIbHBIX 3aJaHUl, IMPOEKTOB, HCCIEAOBaHUN. Pe3ynbrartel 00y4deHMs

OMpCACIIAOT, YTO 06yan0Lu1/Iec;1 AOJDKHBI 3HATh, IMOHUMATb U ACMOHCTPHPOBATH 11O 3aBCPIICHHU

N3YUYCHUSA JUCHUIIIINHBI.

His popmupoBaHUsi, KOHTPOJISI U OICHKH PE3YyJIbTaTOB OCBOCHUS YYEOHOW IHCIIUTUTHMHBI

HCIIOJIB3YCTCA CHCTEMA OLICHOYHBIX MGPOHpHHTI/Ifl, IIpEaACTaBIIAIOIIAA c0o00li KOMILIEKC y‘le6HBIX

MEpOTPHUATHIA, COTTIACOBAaHHBIX C pe3yJbTaTaMu 00y4YeHHs U chopMmynupoBaHHbIX ¢ yaeTrom OI'OC

COO (mpeametnsbie pe3yibrathl o aucuuruae) u GI'OC CIIO.

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTaT 00yuenust Tunt OueHOqHI) -
MeponpusiTHi
| | OcHOBHOE conep:kanne
! Pasnea 1. OcHoBbI Popmy-mmposars
0a30Bble NOHATHS U
CTpOeHMs BelllecTBa
3aKOHBI XUMHH
11 |OK1 CtpoeHue aToMOB CocraBnars xumudeckue |1. Tect «Ctpoenue aToMoB
XUMHYECKHX JICMEHTOB |(DOPMYIIbl COSMHCHHUI B | XUMHUYECKUX HJIIEMEHTOB H
Y TIPUPOJIa XUMUIECKOW |COOTBETCTBUU CO MIPUPO/Ia XUMUYECKOU CBSI3H.
CBSI3U CTENEHBIO OKUCIICHUS 2. 3aja4uM Ha COCTABIICHHE
XUMHYECKHX 3JIEMEHTOB, |XUMHUYECKUX (HOopMyT
MCXOJISl U3 BAJIGHTHOCTU M |IBYXaTOMHBIX COeTMHEHUN
ANEKTPOOTPHUIIATENLHOCTU |(OKCHUIIOB, CYJIb(HI0B, THAPHIOB
U T.IL.).
3. 3aaHus Ha UCMIONB30BAHUE
XUMHYECKON CUMBOJIHMKHU U
Ha3BaHUM COeIUHEHHUII 110
HOMEHKJIAType MEXITyHAPOIHOTO
CO032a TEOPETUYECKOM U
MPUKIAAHON XUMHUHU U
TPUBUATBHBIX HA3BAHUN JIJISI
COCTaBJICHUS XUMHUYECKUX
(bopMyI1 IByXaTOMHBIX
COEMHEHHH (OKCHUIOB,
CyIb(UI0B, THAPUIOB U T.1.) U
JIPYTHX HEOPTaHWMICCKIX
COCIMHEHMI OTAETBHBIX KJIACCOB
12 |OK1 [Iepnonnueckuit 3ak0H U | XapaKTepu30BaTh 1. Tect «Merammueckue /
OK 2 tabmuna J[.1. XMMHYECKHE DJIEMEHTHI B |HEMETAJUTMUECKHE CBONCTBA,
MenneneeBa COOTBETCTBHUU C HX AJIEKTPOOTPHUIIATESITLHOCTD H
TOJIO’KEHHUEM B CPOJICTBO K AJIEKTPOHY
MEePUOINYECKON CUCTEME |XUMUYECKUX DJIIEMEHTOB B
XUMHYECKHX 3JIEMEHTOB  |COOTBETCTBHE C UX ANEKTPOHHBIM
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J.1. MenneneeBa

CTPOEHUEM U TIOJIO)KEHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYECKUX 3eMeHToB J[.H.
MenneneeBay.

2. [IpakTrueckue 3agaHus HA
YCTAHOBJICHHUE CBSI3H MEXKIY
CTPOEHHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U NMEPUOIUUECKUM

OK/IIK

Mopnyas/Pa3znen/Tema

PesyabraT 00y4enus

THIbI OLEHOYHBIX
MepOonpUATHH

N3MEHEHHEM CBOMCTB
XUMHAYECKHUX 3JIIEMEHTOB U UX
COCIMHCHHI B COOTBETCTBHU C
nosioxkenueM [lepuoguueckon
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3aaHUs HA
XapaKTEPHU3aALUI0 XUMHYECKIX
a1eMeHTOB: « MeTamueckue /
HEMETaJNIMISCKHUE CBOMCTBA,
3JIEKTPOOTPULATEIBHOCTD U
CPOJCTBO K 3JEKTPOHY
XHUMHYECKHUX JIEMEHTOB B
COOTBETCTBHE C UX IJIEKTPOHHBIM
CTPOEHUEM U TMOJOKEHUEM B
MEPUOIUYECKON CUCTEME
XAMHAYECKHUX DJIIEMEHTOB

J.1. MenneneeBay

Paszgen 2. XumMuueckue
peakuuun

XapakTepu30BaTh THIIbI
XHUMHYECKHX pPeaKkuuii

KonTpoJsbnas padora
«CTpoeHue BelecTsa u
XMMHYECKHE PeaKIun
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21 |OK1 THUIIBI XUMHYECKHAX CocTaBnsiTh peakiuu 1. 3amaun Ha cocTaBieHUE
OK 6 peakuui COCIMHEHMS, PA3JI0KEHNUs, | ypPABHECHUHN PEaKIU:
oOMeHa, 3aMeleHHS, — COE/IMHEHMs], 3aMELICHNS,
OKHCIIUTENBHO- pasyoxeHus, 0OMeHa;
BOCCTaHOBUTEIIbHbIE — OKUCITUTEIBHO-
peakuuu BOCCTAHOBUTEIJIbHBIX PEAKIIUI C
MCTOJIb30BAaHUEM METOa
3JIEKTPOHHOIO OajnaHca.
2. 3aj1auy Ha pacueT Macchl
BEIIECTBA UM 00BbEMaA
ra30B [10 U3BECTHOMY KOJIMUYECTBY
BEIIECTBA, MACCE U 00BEMY
OJTHOTO M3 YYaCTBYIOIIUX B
pEeaKL U BELECTB; pacuCThl
Macchl (00bEMa, KOJTMYECTBA
BEIIECTBA) IPOYKTOB PEAKIINY,
€CJI OIHO U3 BEILECTB UMEET
pUMecu
2.2 DNEKTPOIUTHIECKAS CocraBisTh ypaBHEHHS 1. 3aganus Ha cOCTaBIICHHE
JMCCOLMALIUS U MOHHBIN |XMMHUYECKUX peaKIuu MOJICKYJISIPHBIX M HOHHBIX
Ne | OK/IIK | Monyas/Pa3gen/Tema PesynbTaT 00y4eHnus Tuner oueHOth}, IX
MeponpusATHii
o0MeH HMOHHOI0 OOMeHa C peaxkuuii ¢ yqacTueM KHUCIIOT,
Y4aCTHEM OCHOBaHHH U COJIEH,
HEOPTaHUYECKUX BEIIECTB |yCTAaHOBJICHUE U3MEHEHHUSI
KHUCIIOTHOCTH CPEJIBI
2. JlabopatopHas padota "Tursl
XUMHUYECKUX peakuui”
3 Pa3gen 3. Ctpoenne u |HccaenoBarh ctpoenne u | Konrposbnas padora

CBOJICTBa
HEOPraHUu4eCKUuXx
BelIeCTB

CBOJCTBa
HEOPraHUu4ecKUux
BelIeCTB

«CBOICTBa HEOPraHNYECKUX
BeleCTB)
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3.1

OK1

Knaccudukanms,
HOMECHKJIATypa U
CTpOCHHE
HEOPraHUYECKUX
BEILIECTB

Knaccudumnuposars
HEOPraHUYeCKHUe
BEIIECTBA B COOTBETCTBUU
C X CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHME HEOPTaHUUECKUX
BELIECTB UCXOJIS U3 UX
XUMHUYECKOH (hopMyIIbl WU
COCTaBJICHHE XUMHYECKON
(bopMyIIBI HCXO/S U3 Ha3BaHUS
BEILIECTBA IO MEXKIYHAPOIHON
WJIY TPUBUAIBHOU
HOMEHKJIATYpe».

2. 3ajaun Ha pacyeT MacCcoBOM
1071 (Macchl) XUMHUYECKOTO
areMeHTa (COeTMHEHMS] ) B
MOJIEKYJIe (CMecH).

3. [IpakTryeckue 3a7aHusl 1Mo
KJaccu(huKaluu, HOMEHKIIATYpe U
XUMUYECKUM (popMysiam
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. [IpakTudeckue 3a/1aHus Ha
ornpeeNeHne XUMUIECKON
aKTUBHOCTH BEILECTB B
3aBHCHMOCTH BUJ]a XUMUYECKOM
CBSI3U M THIIA KPUCTAILTMUECKON
pereTkn

3.2

OK1
OK 2

DOu3NKO-XUMHUYECKHE
CBOIICTBA
HEOPraHU4YECKUX
BECIIIECTB

YcraHaBIMBaTh
3aBUCUMOCTH (pU3HKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEIIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAKXKE TUTIA
KpUCTAJTINYECKON

1. Tect «OcobenHOCTH
XUMHUYECKHUX CBOWCTB OKCHUOB,
KHCJIOT, OCHOBAHUM, aM()OTEPHBIX
THJIPOKCHUIOB U COJIEI».

2. 3a7aHus Ha COCTaBJICHUE
YPaBHEHUN XUMHUYECKUX pPEaKIUI
C Y4aCTHEM IPOCTBIX U CIOKHBIX

OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTaT 00y4eHust

THIBI OLIEHOYHBIX
MepOoNpUATHH
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peleTKn

HEOPraHMYECKUX BEIECTB:
OKCHJIOB METAJIJIOB, HEMETAJUIOB U
aM(pOTEePHBIX JIEMEHTOB;
HEOPraHW4eCKUX KUCIIOT,
OCHOBaHMH 1 aM(OTEpHBIX
T'HPOKCHIOB, HEOPTAaHUIECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOHCTBA M CIIOCOOBI OTYYCHHUS.
3. [IpakTHKO-OpHEHTHPOBAHHBIE
TEOpPETUYECKHE 3aJ]aHNs Ha
CBOICTBA M NOJTy4EHHE
HEOPraHNYECKUX BEILIECTB

3.3

OK1
OK 2
OK 6

WNnentudukanus
HEOPTraHNUYECKHUX
BEIIECTB

WccaenoBars
KAQU4CCTBCHHBIC peaKHI/II/I
HEOPraHUYECKHX BEIICCTB

1. TlpakTHKO-OpUEHTHPOBAHHKIC
3aJIaHus TI0 COCTABIICHUIO
XUMHUYECKHX PEAKIMM C ydacTHEM
HEOPTaHMYECKUX BEIICCTB,
UCIOJIb3YEMBIX JJISl UX
UACHTUDUKAIIH.
2.JIaboparopnas padoTa:
“Unentuduxarus
HEOPraHUYECKHUX BEIIECTB”

Pa3nen 4. Ctpoenne u
CBOlicTBa
OpraHuYecKuX
BelleCTB

HccaenoBarh cTpoeHue U
CBOIICTBA OPraHUYeCcKUX
BelllecTB

KonTtpoJsbnas padora
«CTpoeHune U CBOMCTBA
OPraHUYeCcKHX BelleCTB

4.1

OK1

Knaccuduxanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHUYECKUX BEIICCTB

Knaccuduuuponarsb
OpraHUYEeCcKue BEellecTBa B
COOTBETCTBHUH C UX
CTPOEHUEM

1. 3aganus Ha cocTaBieHHE
Ha3BaHWM OpPraHUYECKUX
COEIMHEHMI 110 TPUBUAIBHOU WIIH
MEXIyHapOAHOU
CHUCTEMaTUYECKOM HOMEHKJIaType.
2. 3a7aHus Ha COCTaBJIEHUE
MIOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyT
OpPraHUYECKHUX BEIIECTB
OTJENBbHBIX KJIACCOB.

3. 3agaun Ha onpesieNieHe
npocTteiiel GopmMyIibl
OpPraHUYECKON MOJIEKYJIBI, HCXOS
13 3JIEMEHTHOTO cocTaBa (B %)

OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTaT 00y4eHus

Tunbsl oLeHOYHBIX
MepOonpusITHIA
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42 [OK1 CBoiicTBa OpraHUYECKHX | Y CTaHABIMBATh 1. 3aganus Ha coCTaBlIEHHE
OK 2 COCTUHEHUI 3aBUCUMOCTH (PH3UKO- YpPaBHEHUN XUMHUYECKUX PEAKIUI
OK 6 XUMHYECKUX CBOMCTB C YYaCTHEM OPTaHUYECKUX
OpPraHWYECKUX BEILIECTB OT |BELIECTB HA OCHOBAHUH UX
CTPOEHHUS MOJIEKYJI COCTaBa M CTPOCHUSI.
2. 3ajaHus Ha COCTaBJICHUE
YPAaBHEHUI XUMUYECKUX PEAKLIHM,
WUTIOCTPUPYIOUINX XUMHUYECKHE
CBOICTBA C yUE€TOM MEXaHU3MOB
MPOTEKAaHUS JAaHHBIX pEaKui U
TeHETUYECKOU CBSI3U
OpPraHUYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHbie 3a1auu 1o
YpaBHEHUSM PEAKIIUN C yHaCTHEM
OpraHUYECKUX BEIIECTB.
4. JTaboparopnas padboTa
“IIpeBpallieHUs1 OPraHUYECKUX
BEIIIECTB MpY HarpeBaHuu"
43 |OK1 Nnentudukanms Hccnenoath 1. IIpakTHKO-OPHUEHTUPOBAHHBIC
OK 2 OpraHUYECKUX BEIIECTB, |KAUeCTBCHHBIC PEAKIIUU  |3a/1aHUsI 10 COCTABJICHUIO
OK 6 WX 3HAYCHUE U OpPraHUYECKUX XUMHUYECKUX PEaKIuil C yyacTHeM
MIPUMEHEHUE B OBITOBOM |COEAMHEHUN OTACIBHBIX  |OPraHUYECKHX BEIIECTB, B T.4.
Y TIPOU3BOJICTBEHHOM KJIACCOB HCIIOTB3YEMBIX TSI MX
NEeATEIbHOCTH YEJIOBEKA UACHTU(PUKAIUY B OBITY U
MIPOMBIIIIEHHOCTH.
2.JJabopartopHast pabota:
“Unentuduxaruisi OpraHu4ecKux
COEIMHEHHH OT/IETTbHBIX KJIaCCOB”
5 Pazpea 5. XapakTepuzoBaTthb
Kuneruveckue u BJIMSIHUE PA3THYHBIX
TepMoAMHAMHUYeCKHe |(aKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeECHE U CKOPOCTh
NPOTEKAHUS XHMHUYECKHX peakumii
XHUMHMYECKHMX peakuuii
5 |OK1 CKOpOCTh XMMHUYECKHX | XapaKTepru30BaTh [IpakTKO-OpHEHTHPOBaHHBIE
OK 2 peaknuii. XUMHYECKOE |BIMSHUE KOHIIEHTPAIMU  |TEOPETUUYCCKUE 3aIaHMsI Ha

paBHOBecHE

pearupymoIrx BemecTB 1
TEeMIEpaTypbl Ha CKOPOCTh
XUMHYECKHUX PEaKIUH
XapakTepu3oBaTh

aHaiu3 (paKTOPOB, BIUSAIOLUINX HA
MU3MEHEHHE CKOPOCTH XMMHUYECKON
peakuuu. [IpakTuko-
OpPHEHTUPOBAHHBIC 3aJJaHUS Ha
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THnbI OLEHOYHBIX

Ne | OK/IIK | Monyas/Pa3zgen/Tema PesynabTaT 00y4eHust .
MepOonpusTHi
BJIMSTHUE U3MEHEHHUS pUMeHeHue npuHiuna Jle-
KOHLeHTpauuu BewecTs, |lllaTenbe i HaxoXAeHUS
peaKkuuu Cpesl U HAIpPaBIICHUSI CMEILIEHUS
TEeMIEpaTyphl Ha PaBHOBECHSI XUMUYECKOMN peaKiuu
CMEIlIEHNE XMMHYECKOTr0 |H aHanu3 (GaKTOPOB, BIUSIOIINX
paBHOBECHS Ha CMELLEHUE XUMUYECKOTO
paBHOBECHS

6 HcciaenoBaTh HCTHHHEBIE

Pa3gen 6. PacTBopsbl PAcTBOPHI € 32JAHHBIMHU
XapaKTepHCTHKAMH
6.1 | OK1 [Tonstue o pactBopax  |Paznuuars CTHHHBIE 1. 3apaum Ha MPUTOTOBIICHKE
OK 2 pacTBOpbI pacTBOpOB.
2. [IpakTHKO-OpUEHTHPOBAHHEIC
pacueTHbIE 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOJICTBEHHOM 1€ATEIHHOCTH
4eJioBeKa
6.2 | OK1 Uccnenosanue cBoiicte |HccnenoBath Ghusnko- Jlaboparopnas pabota
OK 6 pacTBOpOB XUMUYECKHUE CBOWCTBA “IIpuroroBieHue pacTBOPOB”
HCTUHHBIX PaCTBOPOB

Il | Ilpodeccuona/IbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (CoAepKaHHue NPUKJIATHOTO MOLYJIA)

7 Pasznen 7. OuenuBatsp nocjeacTsus | 3amura Keica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuieii npogeccHOHATbHOM
NPOU3BOICTBEHHOM NPOU3BO/ICTBEHHOM JAesATeIbHOCTH)

AeATeIbHOCTH AeITeJIbHOCTH YeJIOBeKa
YeJIOBeKa ¢ MO3U LU

IKOJIOTNYECKOM
0€30IaCHOCTH

OK1
OK 2
OK 6
OK 10
IK 1.3.

Xumus B ObITY U
MIPOM3BOCTBEHHOM
TEATeTbHOCTH YeNIOBEKa

OneHnBaTh IMOCICACTBUS
OBITOBOM U
MPOU3BOJICTBEHHON

eI TETLHOCTH YEJIOBEKA C
MO3UITAH DKOJIOTHIECKON
0e30macHOCTH

Keiic (c yuerom Oynymieit
npodeccuoHaTEHON
NEeSITENIbHOCTH)

Bo3MOKHBIE TEMBI KEWCOB:

1. [ToTeruienne k1MMaTa 1
BBICBOOOK/IEHHE Ta30BBIX
THUAPATOB CO JIHA OKEaHa.

2. Bynymie maTepuatsl ISl aBra-
, MAIITUHO- U IPHUOOPOCTPOCHHUSI.
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OK/IIK

Mopyas/Pa3znen/Tema

PesynabTaT 00y4eHust

Tunsl oleHOYHBIX
MepoNnpUATHH

3. HoBble MaTepuas 1ist
COJIHEYHBIX OaTapeii.

4. JlekapcTBa Ha OCHOBE
PACTUTEIBHBIX IPENapaToB
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