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[Tpu pa3paboTke paboueil mporpaMMBbl JUCUUIUIMHBI B OCHOBY TOJIOXKEHBI:

1. ®I'OC CIIO no cnemmanpaoct 21.02.19 3emieycTpoiicTBO, yTBEP)KICHHBIN MPH-
Ka30M MunucrepctBoM npocsenienus PO Ne 339 ot 18.05.2022 r.

@I'OC cpeanero obuiero obpa3zoBaHus, yTBEPKIACHHbIM MuHHCTEpcTBa 00pa30BaHUS U
Hayku P® ot 17 mast 2012 1. Ne 413 (c u3menenusimu Ha 27 nexadbps 2023 1. Ne 1028)

VYuebubiii tan cnemmansHoctH 21.02.19  3emieycTpoiicTBO, OZOOpEHHBINH YUeHBIM
coBeToM A3oBo-UepHoMopckoro unxkeHepHoro uucturyra ®I'bOY BO Jonckoit ['AY
[IpoTokoa Ne6 ot 19.02.2025 r.

Pabouass mporpamma ydeOHOTO mpeamera oOIIe00pa30BATENHLHOTO MHKIJIA MPOTPAMMBI
MOJTOTOBKU cliennaanucToB cpeanero 3BeHa (manee — [MIICC3) pazpaborana C yuérom
IPUMEPHOM IporpaMMbl yueOHOW AMCUMILIMHBI «XuMmus» (yrBepxkaeHa ®I'bOY I1O
HPIIO nmns peanu3anuyd OCHOBHOW MPOQecCHOHANBHONH 00pa30BaTENbHON MPOTrpPaMMBbI
CIIO Ha 6a3e OCHOBHOTO O0IIEro 0O0pa3oBaHUs C MOJyYEeHUEM CPEAHEro o0mero oopa-
3oBanus. (IIporoxon Nel7 ot 18 urons 2024 r.).

PaGouas nporpamMmma JUCHUIUIMHBI paCCMOTPCHA U PCKOMCHAOBAHA K HCIIOJIB30BAHUIO B

yueOHOM TIporiecce Ha 3acenaHuu kKadenpsl ATPOHOMHUU U CEIIEKIIMH CEeTbCKOX O3STCTBEHHBIX
KynbTyp «25» mapta 2025 r. [Ipotokosn Ne 7.

3aBenyrommii kadenpoii: Xponwk B.b.

PaGouas nporpamMmma JUCHUILUIMHBI paCCMOTPCHA U PCKOMCHAOBAHA K HCIIOJIB30BAHUIO B

y4eOHOM MpOIecCe Ha 3aCeTaHUM METOJAMYECKOM KOMHUCCHUHU IO 0011e00pa3oBaTebHON MOAT0-
ToBKE «28» Mapta 2025 r. IIpoTokon Ne 7.

[Ipencenarens: XKomnobosa M.B.

Pa3paborumnku: npenogaBarens 1 kateropun Maitbopona C.1O.
npenojasarens | kareropun Kynemosa JILA.
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1. OBILIASI XAPAKTEPUCTHUKA PABOYEN ITIPOr'PAMMBI YYEBHOI'O ITIPEJIMETA

1.1. MecTo npeamMera B CTPYKTYPE NIporpamMmmal NOATOTOBKH CIICUATUCTOB CPEAHEI0 3BCHA

PaGouass mporpamma  yueOHOro  mpeaMeTa  ABIAETCS — 00S3aTENbHOW  YACThIO
0011e00pa30BaTENbHOTO IMKJIA MPOrpaMMbl IOATOTOBKM CHEIUAIMCTOB CPEJHEr0 3BEHA B
cootBercTBUU ¢ ®I'OC no crenunanbHocTH (cnieruanbHOCTIM) CIO 21.02.19 «3emineycTpocTBOY.

1.2. Ilnanupyemble pe3yJbTaThl OCBOCHUS MpeMeTa

B pamkax nmporpamMmbl y4eOHOTO MpeaMeTa 00yJIarOIIUMHUCS OCBAaUBAIOTCS TMYHOCTHEIE, M-
TampeIMeTHbIEC U MPEeIMETHbIE pe3yabTaThl B cooTBeTcTBUU ¢ TpeboBanusimu OI'OC cpegnero o6-
niero oOpazoBanus: Ju4HoOcTHbIE (JIP), Mmeranpenmernbie (MP), npeaMeTrHsbie 1 6a30BOro
(ITP6) /mpoduasuoro(I1Pm) ypoBHs1 usyueHus.

YTouHeHHe W KOHKpeTH3auus 001ero NOHUMAHNS JUYHOCTHBIX, MeTANPeIMETHBIX U
NpeMeTHBIX Pe3yJbTATOB NPOBOAUTCH € MCIOJb30BAHHEM INPOBEJAEHHBIX YTOYHEHHH pe-
3yJbTaTOB B (heepanbHoii padoueit nporpamme xumuu 8 ©®OII COO.

Konpt pe- | [Imanupyembie pe3yabTaThl OCBOSHUS BKIIOYAIOT
3yJbTaTOB

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS Y4€OHOTO IpeaAMeTa:
IPakJaHCKOI'0 BOCIIUTaHMS

JIP 01 c(OPMHUPOBAHHOCTh TPAKITAHCKON MO3UIIUU 00YYAIOMIErocsi KaK aKTHBHOTO
Y OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;
JIP 02 OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX TPaB M OOS3aHHOCTCH, YBa)KEHUE 3a-

KOHA U ITPaBONOPsIJIKA;
IaTPUOTHYECKOIO BOCIIUTAHHUS:
JIP 09 LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY U
IIPUPOJHOMY HACJIEAUIO0, MaMATHUKAM, TpaguLusaM Haponos Poccun, noctu-
XKeHHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYIE;
JYXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHHS:
JIP 12 c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, ITHUECKOTO MOBEACHHUS;
JIP 13 CIOCOOHOCTh OIIEHHMBATh CUTYAIlMI0 M NPUHUMAaTh OCO3HAHHbBIE PELICHMS,
OpPUEHTHUPYSICh HA MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;
ICTETUYECKOTO BOCIIUTAHUS:
JIP 16 JCTETUYECKOE OTHOUIEHHWE K MHpPY, BKIOYas 3CTETUKY ObITa, Hay4yHOrO U
TEXHUYECKOI0 TBOPYECTBA, CIOPTA, TPYJa U OOIIECTBEHHBIX OTHOIICHHU;
($U3M4IEeCKOTr0 BOCIIUTAHUS:

JIP 20 c(OPMHPOBAHHOCTH 3/I0POBOTO M 0€30macHOro odpasa KHU3HH, OTBETCTBEH-
HOT'O OTHOIIIEHUS] K CBOEMY 3/I0POBBIO;
JIP 22 aKTUBHOE HENPUATHE BPEAHBIX MPUBBIYEK U MHBIX (POPM MPUUUHEHHUS Bpesa

(bu3MYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

TPYIOBOI'O BOCIIUTAHUS:
JIP 24 TOTOBHOCTH K aKTUBHOM NeATETbHOCTH TEXHOJIOTMYECKON M COIMAIILHOM Ha-
MPaBJICHHOCTH, CHOCOOHOCTh MHULIMUPOBATh, IUIAHUPOBATb M CaMOCTOS-
TEJIHO BBINOJIHATH TAKYIO JIESITEIBHOCTB;
JIP 25 MHTEpEC K pa3nuyHbIM chepaM MpodeccnoHalbHOM 1eATeNbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccur U pearn30BBIBATH
COOCTBEHHBIE )KMU3HECHHBIC TUIAHBL;




JIP 26 TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30OBaHHIO M CaMOOOpa30BaHMIO Ha IPO-
TSOKEHUM BCEH JKU3HMU;
9KOJIOTUYECKOI0 BOCITUTAHUS:
JIP 27 c(OPMHPOBAHHOCTH HKOJOTHUECKOW KYJIbTYphl, TOHUMAHHE BIUSHHS COILIH-
aIbHO-3KOHOMUYECKHUX IPOLECCOB HA COCTOSIHUE PUPOJHON U COLMAIBHON
Cpezbl, 0CO3HAHUE II00ATBHOTO XapaKTepa IKOJIOTHUECKUX MPobIieMm;
JIP 29 AKTUBHOE HEMPUSITUE ICUCTBUMN, TPUHOCAIINX BPEl OKPYXKAIOIIEH Cpee;
JIP 30 YMEHHE MPOTHO3UPOBATh HEOIArONMPUSITHBIE IKOJIOTHUYECKUE MOCIEICTBUS
[IPEANPUHUMAEMBIX JEHCTBUN, IPENOTBPALIATh UX.
LIEHHOCTH HAyYHOT'O ITO3HAHMUSL:
JIP 32 c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHa-
Jore KyJnbTyp, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOEr0 MECTa B IOJIUKYJb-
TYPHOM MHUPE;
JIP 34 OCO3HAHME LEHHOCTH HAY4YHOU AESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MIPOCKTHYIO U MCCJIEIOBATEIBCKYIO ACITEIHbHOCTh HHANBUYAIBHO U B TPYII-
Ie.

MeTaHpe,I[MCTHBIe pPE3YyIbTaTbl OCBOCHU yqe6H0ro npeamMceTa: OBJ'IaI[eHI/Ie YHUBCPCAJIbHbI-
MU y‘~IG6HI)IMI/I IIO3HABaTCIbHBIMU I[CﬁCTBHSIMHI 0a30BEIC JIOTUYCCKHE I[CflCTBPIﬂI

MP 01 CaMOCTOSTENIbHO (hOPMYIUPOBATh U aKTyalIU3HpOBaTh IpoOIeMy, paccMart-
pUBaTh €€ BCECTOPOHHE;

MP 03 OIIPEACIIATD LEIH AEATEIbHOCTH, 3ajaBaTh IapaMeTpbl U KPUTEPUU UX JOC-
THXKCHUS;

MP 06 pa3BUBATh KPEaTHMBHOE MBIIIUIEHUE [TPH PEIICHUH KH3HEHHBIX MPoOIeM;

OBnazneHne yHUBEPCAIbHBIMU y4E€OHBIMU MO3HABATEIbHBIMU JIEUCTBUSAMHU 0Oa30BbIE HCCIIE-

JIOBATEIbCKUE ACUCTBHSL:

MP 07 BJIaJIeTh HaBBIKAMU Y4eOHO-HCCIIEI0BATEIbCKOW M MPOEKTHOH JesTenbHO-
CTH, HaBbIKaMU pa3pelieHus npooiem;

MP 08 CIOCOOHOCTH ¥ TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METO/IOB pPEIICHHUS
MIPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB IT03HAHUS;

MP 09 OBJIAJICHUE BUJAMM ACSITEIBHOCTH 1O MOJIYYEHHIO HOBOTO 3HAHUS, €ro MH-
TepIpeTauu, Mpeoopa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX CH-
Tyalusix, B TOM YHCJIE IPU CO3JaHUH Y4EOHBIX M COLIMAIBHBIX MPOEKTOB,;

MP 11 CTaBUTh M (HOPMYIHPOBaTh COOCTBEHHBIE 3aJ]aud B 0Opa3oBaTENbHON Jes-
TEJIHHOCTHU U KU3HEHHBIX CUTYaIUsX;

MP 12 BBISBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 3a7ady, Bbl-
JBUTATh TUIIOTE3y €€ pEeIlleHUs], HAXOAUTh apryMEHTHI AJIsl J10Ka3aTelbCTBa
CBOMX YTBEPXKJICHUH, 3a7jaBaTh 1apaMETPbl U KPUTEPUU PEILICHUS;

MP 13 AQHAJIM3UPOBATH IOJIYYEHHBIE B XOJI€ PEILICHU 3aa4U PE3YIbTaThl, KPUTHYE-
CKH OLIEHMBAThb HUX JOCTOBEPHOCTb, IPOrHO3MPOBATH M3MEHEHUE B HOBBIX
YCIIOBUSIX;

MP 14 JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIEHUBATh NPUOOPETEHHBIHN OMBbIT;

MP 15 paspabaThiBaTh TUTAH pEUISHUs MPOOJEMBbI C YYETOM aHaJIU3a UMEIOIINUXCS
MaTEpHUaJIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;




MP 16 OCYIIECTBIIATH IEJICHANIPABICHHBIM TMOUCK IEepEeHOCca CPEACTB M CIOCOOOB
NEHCTBHS B MPOPECCHOHATBHYIO CPEy
MP 18 YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei

OBnaneHne yHUBEPCAIBHBIMH Y4eOHBIMY TO3HABATEIHHBIMU JCHCTBHSIMH:
pabora ¢ nHpopMmaIuen:

MP 21

BIIQ/ICTh HABBIKAMU TMOTYYCHHUSI HHPOPMAIMHN U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSTEJIBHO OCYILECTBIATh IIOMCK, aHAJU3, CUCTEMATU3alUI0 U UHTEP-
peTanuio HHGOpPMAIMK Pa3IMYHBIX BUAOB U (HOPM MIPEIICTABICHHS,

MP 22

CO3/1aBaTh TEKCTHI B pa3IMUHbIX (popMaTax C yd4eTOM HazHAuyeHUs MHPoOpMa-
IIUH U LIEJIEBON ayIUTOPHH, BBIOMpAs ONTUMAIBbHYIO (HOpMY IpPEACTaBICHUS
Y BU3yallU3aluu,;

MP 23

OLCHUBATb OOCTOBCPHOCTH, JICTUTUMHOCTD I/IH(bOpMaLII/II/I, €€ COOTBECTCTBUC
IIPpaBOBBIM K MOPAJIBHO-OTUYCCKHUM HOpMaMm;

MP 24

UCIOJb30BaTh CPEACTBA MH(POPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHO-
JIOTUA B PELICHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPraHU3ALMOHHBIX
3aau ¢ coOmoieHueM TpeOOBaHUH 3PrOHOMMKH, TEXHUKH O€30MacHOCTH,
THTHEHBI, pecypcocOepeKeH s, MPABOBBIX U STHYECKUX HOPM, HOPM UHPOP-
MalMOHHON 0€30aCHOCTH;

OBnazneHue yH

HNBCPCAJIbHBIMU KOMMYHHUKATUBHBIMU ﬂCﬁCTBHﬂMHI O6HI€HI/I€I

MP 26

OCYHICCTBJIAThD KOMMYHHKAIIMHU BO BCCX c@epax KHN3HU,

MP 27 pacrno3HaBaTh HeBepOajbHbIE CPEACTBA OOIIECHUS, IOHUMATh 3HAYEHHUE CO-
LUAJIbHBIX 3HAKOB, PACIIO3HABATh MPEINOCHIIKYM KOH(DIMKTHBIX CUTYalUMi U
CMSITYaTh KOH(DIUKTHI;

MP 28 BJIAJICTh Pa3IMYHBIMU CIIOCOOAMU OOILIEHHSI ¥ B3aUMOJICHCTBHSI;

MP 29 apryMEHTHPOBAHHO BECTH JIMAJIOT, YMETb CMST4aTh KOH(IMKTHBIE CHUTYya-
11,

MP 30 pPa3BEpHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHHEM

SA3BIKOBBIX CPCIACTB;

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMHU JIECTBUSIMU: COBMECTHAS JIE€ATEIbHOCTD:

MP 31

IMIOHUMAaThb U HCIIOJIB30BATh MPEUMYIICCTBA KOMaHI[HOI\/'I n HHI[HBH)IyaHBHOﬁ
paboThI;

MP 33

MPUHUMATH TIeJTH COBMECTHOMN JIEATEIIBHOCTH, OPTaHU30BBIBATh U KOOPIUHU-
poBaTh NIEHCTBUS MO €€ JOCTHIKEHHIO: COCTaBIATh IUIaH JEHCTBHM, pacmpe-
JENIATh POJIH C YI€TOM MHEHUH YJaCTHHUKOB OOCYXKJaTh PE3yJIbTaThl COBME-
CTHOU paboTHI,

MP 34

OLICHMBATh KauyeCTBO CBOETO BKJA/Ja U KaKJIOTO yYaCTHHKA KOMaHJbI B 00-
IIMHA pe3ynbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

MP 37

OCYHICCTBIIATE MO3UTHBHOC CTPATCIHYCCKOC IMOBCACHHUEC B Pa3JIMYHBIX CHU-
TyallusX, OpOSABIIATE TBOPUYCCTBO U BOO6p8.)KCHI/IC, OBITH WHUIUAaTUBHBIM.

OBJ'Ia}IeHI/Ie YHUBCPCAJIbHBIMU PETYJIATHBHBIMU ﬂeﬁCTBHﬂMHZ CaMOOpraHu3anus:

MP 38 CaMOCTOSITEJIbHO OCYLIECTBJIATH MO3HABATEIIBHYIO AEATEIbHOCTD, BBISBIIATH
mpoGsieMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHbIE 3aqaud B oOpa3oBa-
TEIbHON JESITEIbHOCTH U )KU3HEHHBIX CUTYALUSIX;

MP 39 CaMOCTOSITENIbHO COCTaBIATh IUIAH PELICHUs MPOOJIEMBI C y4ETOM HMElo-
ITUXCST PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W MIPEATIOYTECHUN;

MP 42 JienaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHue;

MP 43 OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OBnafieHue yH

NBCPCAIBHBIMU PETYIATUBHBIMHA }IeﬁCTBHHMHI CaMOKOHTPOIJIb:

MP 45

JAaBaTb OLICHKY HOBBLIM CUTYyalWsAM, BHOCUTb KOPPCKTHUBBLI B JCATCIILHOCTD,
OIICHUBATh COOTBCTCTBUEC PE3YJILTATOB LICIISIM,

MP 47

HCIIOJIL30BATh MPHUCMbI pe(p.HGKCI/II/I AJI1 OOCHKHW CUTYaAlluH, BBI60pa BCPHOI'O




peleHus;

MP 54

IMPpUHUMATh 06651, IIOHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

[IpenMeTHBIC pe3yNbTaThl OCBOCHUS y4eOHOTO MpeaMeTa:

I1P601

c(hOPMHUPOBAHHOCTH MPEJICTABICHUIA: 0 XUMUYECKON COCTABISIONIEH eCTeCT-
BEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMUU B MIO3HAHUHU SIBJICHUN PUPOBDI,
B ()OPMHUPOBAHUH MBIIUICHUS M KYJIbTYPHI JUYHOCTH, €€ (PYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOUMOMN /JIsl pelIeHUs] TPAKTUUECKUX 3a/1ad U 3KOJIOTH-
4yecKl 000CHOBAaHHOT'O OTHOIICHHUSI K CBOEMY 3JI0POBBIO U IPUPOAHOI cpee;

I1P602

BJIaJICHHE CUCTEMON XMMHUYECKUX 3HAHWM, KOTOpas BKIIIOYAET: OCHOBOIOA-
ratfolue MHOHATHUA (XMMHUYECKUMH 3JIEMEHT, aTOM, 3JIEKTPOHHAas 000JIouKa
aroma, s-, P-, d-2JIEKTPOHHBIC OPOMTAI ATOMOB, HMOH, MOJICKYyJa, BaJCHT-
HOCTb, 3JIEKTPOOTPULATEIbHOCTb, CTEIIEHb OKHCIEHHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBI 00BEM, YIJIEpOIHBIN CKENET, (yHKIHO-
HaJbHasl TPyIIa, pajAuKall, U30MEPHs, U30MEPBI, TOMOJOTUYECKUI Psij, TO-
MOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPOJ- U a30TCOAEpKaIlMe COeAUHEHHs, Ouo-
JIOTUYECKU aKTUBHBIE BelLIeCTBa (YIJE€BOJbI, KUPbI, OEIKK), MOHOMEp, IIO-
JUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIUHEHUs, KpHUCTall-
JUYecKas pelleTKa, TUIbl XUMUYECKUX peakuuil  (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, 3K30- U SHJI0OTEPMUYECKHE, PEaKLIUd HIOHHOI'O OOMEHa),
pacTBOp, 3IEKTPOIUTHI, HEAIEKTPOJIUTHI, JIEKTPOJUTHUECKAS] TUCCOLIUALINS,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUECKOW PEAKIIMU, XUMHUYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOEHHUS OpraHuye-
ckux Bewects A.M.byTiepoBa, Teopus 3J€KTPOIUTUYECKON AUCCOLUALIH,
nepuoanueckuii 3akon J.M.MenneneeBa, 3aK0OH COXpaHEHHSI MACChI), 3aKO-
HOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMUH, (PAKTOJOTUYECKUE CBEJCHUS O
CBOMCTBAx, COCTaBe, MOJIy4€HUU U 0€30I1aCHOM HCIIO0JIb30BAaHUM BaXKHEHUIINX
HEOPraHMYeCKUX M OPraHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKOW Aes-
TEJIbHOCTHU YEJIOBEKA;

I1P603

C(l)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ BBIABJIATE XAPAKTCPHBIC MPU3HAKU W B3aUMO-
CBsA3b HU3YYCHHBIX HOHSITI/Ifl, IMPUMCHATE COOTBCTCTBYIOIIUC IIOHATHUA IIPU
OIMMCAHUUN CTPOCHUA U CBOMCTB HCOPTaHNYCCKUX U OPraHUYCCKUX BCIICCTB U
nux npeBpameHHﬁ; BBISIBJISATh B3aHMMOCBS3b XUMHUYCCKUX 3HAHHUU C HMOHSITHUS-
MU U NIPEACTABIICHUAMUA APYT'UX €CTCCTBCHHOHAYYHBIX IPEIAMCTOB,

[1P604

c(OpPMUPOBAHHOCTh YMEHUI HCIIOJIb30BaTh HAMMEHOBAHUS XUMHUYECKUX CO-
€IMHEHNI MEKIYHapOJHOTO COI03a TEOPETUYECKON M NPUKIIAJHOW XUMUU U
TPUBUAJIbHBIE HA3BaHMs BaXXHEHIIMX BELIECTB (3TUJIEH, alETHJIECH, IJIMLE-
puH, deHomn, Gpopmanabaerua, yKCycHas KUCIOTa, IVIMIUH, YrapHbIi ra3s, yr-
JIEKUCIBIA ra3, aMMHaK, TalleHas U3BEeCTb, HEralleHash U3BECTb, MUTheBas
cofla M JIPYrHX), COCTaBIATh (POPMYJbI HEOPraHMYECKUX M OPraHMYECKHX
BELIECTB, YPaBHEHMS] XUMHUYECKUX pEaKUUi, OOBSACHATH UX CMBICIH; TOJ-
TBEPK/IaTh XapaKTEpHblE XUMHUYECKHE CBOWCTBA BEIECTB COOTBETCTBYIO-
MU SKCTIEPUMEHTaMH U 3alUCIMU YPAaBHEHUH XMMHUYECKUX peaKlnil;

ITP605

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ YCTaHaBJIUBATh MPUHAAJICIKHOCTD U3YUCHHBIX
HCOPTaHNYCCKUX U OPraHNYCCKUX BCIICCTB K OIMMPECACIICHHBIM KJIaCCaM U
rpyniam COGI[PIHCHPIfI, XapaKTCpU30BaTh UX COCTAB U BayKHEHIIIHE CBOﬁCTBa;
OMPEACIIATh BUABI XUMHUYCCKUX CBs3CH (KOBaJ'IeHTHaSI, HWOHHAas, MCTAJIJINYC-
CKasd, BO,Z[OpOI[HaH), TUTIBI KPUCTAJININYCCKUX PCIICTOK BCUICCTB; KJ'IaCCI/I(I)I/I-
UPOBATb XUMHNYCCKUEC PCAKIINH,

[1PG606

BJIAJICHUE OCHOBHBIMH METOJAaMU HAyYHOTO MO3HAHUS BEIIECTB M XUMHUYE-
CKUX sIBJICHUH (HaOMIOZICHNE, N3MEPEHHE, SKCIIEPUMEHT, MOJICITMPOBAHUE);

I1P607

c(OPMUPOBAHHOCTh YMEHHI MPOBOAUTH PacyeThl MO XUMHUYECKUM (POpMY-




JaM U ypaBHEHUSM XHMHUYECKUX PEaKIMi C HCIONb30BaHUEM (PU3MUECKHUX
BEJIMYUH, XapaKTEPU3YIOIINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: MaccChl,
o0bemMa (HOpMaJbHBIE YCIIOBUS) T'a30B, KOJIMUYECTBA BEIIECTBA; UCIIOIb30BATh
CUCTEMHbIE XMMHYECKUE 3HAHMS /I MPUHATUS PEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUSIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

I1P608

c(hOpPMUPOBAHHOCTh YMEHHH TUIAHUPOBATH U BBIOJHATh XUMUYECKUN JKC-
MepUMEHT (IPeBpaIIeHHs] OPraHUYECKUX BELIECTB MPU HArpeBaHUU, IMOITY-
YCHHE ATHUIICHA M U3YYCHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMH Ha alibje-
TUJIbI, KpaXMaJjl, YKCYCHYIO KHCIIOTY; JIeHaTypalus OeJIKOB IIpU HarpeBaHuH,
[[BETHBIC PEAKIMK OEIKOB; MPOBOJUTH PEAKIIMM MOHHOTO OOMEHa, ompee-
JSTh Cpelly BOJHBIX PAacCTBOPOB, KAUECTBEHHBIC peaklMH Ha Ccyinbdar-, Kap-
OOHAT- U XJIOPHUI-AaHWOHBI, HA KATUOH aMMOHHUS; PelIaTh dKCIEPUMEHTATb-
HbIe 3a7aun 1o TemaM "Metamisl" 1 "Hemetannsl") B COOTBETCTBUM C Ipa-
BUJIAMHU TEXHUKH O€30MaCHOCTU MPHU OOpAIICHHUU C BEleCTBaMHU U Jabopa-
TOPHBIM O0OOpYIOBaHUEM; MPEICTaBIATh PE3YyIbTaThl XUMHUYECKOTO HKCIIe-
puMeHTa B (OopMe 3aIUCH YPAaBHEHUU COOTBETCTBYIOIIUX PEAKIHUH U (op-
MYJIMPOBAThH BHIBOJIBI HA OCHOBE ATUX PE3YIbTaTOB;

I1P609

c(OPMHPOBAHHOCTh YMEHHS aHAIM3UPOBATh XUMHUYECKYI0 HH(OpPMAIIHIO,
MOJTy4aeMy0 M3 pa3HbIX HCTOYHUKOB (CPEJCTB MAacCOBOM MH(pOpMaIMH, CETh
WuTepHer u apyrue);

I1P610

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATH MPaBUiia SKOJIOTHUECKH 11e51ec000-
Pa3HOTro MOBEACHUS B OBITY U TPYJIOBOU JAEATEIHLHOCTH B IEJISIX COXpPaHEHUS
CBOETO 37I0POBbS U OKPYKAIOIIEH TPUPOIHOM Cpelibl; YYUThIBATh OACHOCTh
BO3JCHCTBUSL HA JKUBBIE OPraHU3Mbl OIPEICICHHBIX BEUIECTB, MOHUMAs
CMBICJI [TOKA3aTelsl MPEIEIbHOM T0NyCTUMON KOHIICHTPALINH;

I1P611

JUIs 00Y4YaOIMXCSl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbsi: CPOpMHU-
POBAHHOCTh YMEHHMsSI IPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX
ITO3HAHMS BEUIECTB U XUMHYECKUX SIBJICHUM;

I1P612

JUIS CIIETIBIX M CIIa0OBHAAIIUX OOydaroumxcs: cOpMUPOBAHHOCTh YMEHUS
WCIIONIB30BaTh PebeHO-TOUCUHYI0 cucTeMy obOo3HaueHuil JI.Bpains mis
3aMuCcHu XUMHUYECKUX HopMyII.

1.3. PexomeHayeMoe KOJIMY€CTBO YaCOB HA OCBOEHHE MPOrpPaMMbl Y4eOHOI0 NpeAMeTa:
MaKCcHUMaJbHOW yueOHON Harpy3ku oOyuatomerocs 34 4acoB, B TOM YHCIIE:
00s13aTeNIbHON ayTUTOPHOM yueOHOM Harpy3ku odydatomierocs 34 4acos;
CaMOCTOSITENIbHON paboThl oOydaromierocs: ) 4acos.




2. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHDbI

2.1. O0beM TUCHUIIMHBI U BUAbI Y4eOHOii padoThI

Buna yueOHoii padoThl O0bem yacon

MaxkcumainbHast yueOHast Harpy3ka (Bcero) 34
OO6s3aTenbHas ayquTOpHas yueOHast Harpy3ka (BCero) 34
B TOM YHCIIE!

JIEKIIUA 18

71a00paTOPHBIE 3aHATUS 10

NPAaKTUYECKHUE 3aHATHS 6
Hrorosas arrecranus B hopme - 3a4eT € OIeHKOI

2.2. Conep:xanue y4edOHOro nmpeaMeTa Ko HaUMeHOBaHUe
Mopyns 1 Opranuyeckast XuMust

Pasznen 1. Teopernueckue OCHOBBI OpraHM4ECKONH XUMHUH.

[IpenMer opraHMuYecKOil XMMHHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE W 3HAYCHHE B IIOJIYYCHUHU
HOBBIX BELIECTB U MaTepuaioB. Teopus cTpoeHus oprannyeckux coequHenuii A.M. byrneposa, eé
OCHOBHBIE TIOJIOXKEeHHUA. CTPYKTypHBIE (POPMYIIBI OPraHUYECKHX BemiecTB. ['oMomorus, u3oMepus.
XUMHYECKas CBA3b B OPraHUYECKUX COEIMHEHUSAX — OJUHAPHBIE U KpaTHbIEe cBsA3U. [Ipencrasienue
0 KJaccu(uKalnuu opraHudeckux BenlecTB. HoMeHKIaTypa opraHMuecKuX COeIUHEHUH (cuctema-
TUYecKasi) U TPUBHAJIbHbIE Ha3BaHUS BAaXKHEMIIUX IPEACTaBUTENEH KJIACCOB OPraHMYEeCKUX Be-
IeCTB. DKCIEPUMEHTaIbHbIE METO/Ibl U3YUEHHUs BELLECTB U X MPEBpAIlEHU: 03HaKOMJIEHHE ¢ 00-
pa3laMu OpraHMYECKUX BEIIECTB U MaTepHallaMi Ha UX OCHOBE, MOJEIINPOBAHUE MOJIEKYJ OpraHu-
YEeCKUX BEIECTB, HAOIIOJICHUE U ONHCaHHE JIEMOHCTPAIIMOHHBIX ONBITOB IO MPEBPAIIEHUIO Opra-
HUYECKHUX BEUIECTB IPU HarpeBaHuH (IJIaBleHHUEe, OOyTIIMBaHUE U TOPEHHE).

Pazgen 2. Yraeromopobl.

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psii. MeTaH U 3TaH — NpOCTEeUIINE IpeIcTa-
BUTEIIM aJIKAHOB: (PM3NYECKHE M XMMHUYECKHE CBOWCTBA (PEaKLMU 3aMELICHUs U TOPEHHUS), HaX0XK-
JIEHUE B MPUPOJIE, MOJIyYeHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUH psAl. DTUIEH U MPONUIEH — MPOCTEHIINE
NPEJCTaBUTENIN AJIKEHOB: (PU3NYECKUE U XMMHUYECKHUE CBOWCTBA (peakIMH TMIPUPOBAHUS, Tajore-
HUPOBaHUs, TUAPATALUU, OKUCIIEHUS U MTOJIMMEPHU3ALIUH), [TOJIyUEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmnOyranueH-1,3: cTpoeHue, BaKHEUITHE XUMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lonydeHne CHHTETHUECKOTO KayuyKa U Pe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHI psiA. ALETHIIEH — IMpOCTei-
IMIUHA TpeJCTaBUTENb AIKMHOB: COCTaB, CTPOCHHE, (PU3NUECKHUE U XUMHUECKUE CBOMCTBA (peakuuu

TUPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIUHN, TOPEHHS ), TOJIyY€HUE U IPUMEHEHHE.



Apensl. beH3oi: coctaB, ctpoeHue, GU3NIECKUE U XMMHUYECKHE CBOMCTBA (PEaKIuy rajaore-
HUPOBAHUS U HUTPOBAHMUS), [IOJIyUE€HUE U NTpUMEHEeHHE. TOKCHYHOCTh apeHoB. ['eHeTnueckas cBs3b
MEXy YIJI€BOJOPOJAaMHU, NMPUHAMISKAIIUMHI K pa3IMyHbIM KiaccaM. IIpuponHble UCTOYHUKHU yT-
neBoiopoaoB. [Ipupoanslit ra3 u nonytHele HeTsHBIE ra3bl. HegTh u € mpoucxoxaenue. Croco-
OBl mepepaboTKH He(MTU: MEPEeroHKa, KPEKUHT (TePMUYECKHM, KaTaTUTHUeCKui), mupoiaus. [Ipo-
JOYKTHI TIepepaboTKu He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHbIH yronp u
IPOAYKTHI €0 MepepadOTKU. DKCIEPUMEHTAIbHbIE METO/Ibl M3YUYEHHs BEILECTB M UX IpeBpallie-
HUH: O3HaKOMJIEHHE C oOpa3laMu IUIAaCTMAcC, KaydyyKoB M pe3uHbl, Kosuiekuuu «HedpTb» u
«YT05b», MOJAEIHUPOBAHUE MOJIEKYJ YIJIIEBOJOPOJIOB U rajJOr€HONPOU3BOIHBIX, IPOBEICHUE MPaK-
TUYECKOW pabOThI: MOJIyY€HUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnpie 3amaun. BeUuciIeHHS 10 ypaBHEHHIO XMMHYECKOH peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA UJIM MPOIYKTa PEaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOIHue-
CTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WA MPOJYKTOB PEAKIUN).

Paznen 3. Kucnopoacoaepskaiire opraHudecKie COeTUHEHUS.

[IpenensHbIe OTHOATOMHBIE CHUPTHL. METaHOM M 3TAHOI: CTPOSHHE, (PU3NIECKUE U XUMUYe-
CKH€ CBOMCTBA (peaklMM ¢ aKTUBHBIMU METaJllIaMH, TaJIOT€HOBOIOPOaMHU, TOPEHHUE), IPUMEHEHHE.
Bonopoansie cBsIi3u MexAy MOJIEKYJIAaMH COHMPTOB. JlefiCTBME METaHOJIa W 3TaHOJa HAa OpraHUu3M
YEJI0BEeKa.

MHoroaroMHble CIUPTHL. DTUIEHIIMKOIb U TNIMLEPHUH: CTpOeHHE, (pU3NUecKue U XUMHuye-
CKHE CBOMCTBa (B3aMMOJICHCTBHE CO IIETOYHBIMH METaslaMH, KaueCTBEHHAs peakiusi Ha MHOTO-
aTOMHBIE CIIUPTHI). [leficTBuE Ha opraHu3M 4enoBeka. [I[puMeHenue rauiepruHa 1 3TUICHIIMKOJIS.

®deHo: CTpOeHUE MOJIEKYIbI, (PU3nUYecKre U XuMudeckue cBoiictBa. TOKCMYHOCTH QeHona.
[Tpumenenue enona.

Anpnernasl. @opManbaeru, aueTanbAerua: CTpoeHrne, GU3n4eckue 1 XMMUYEeCKUe CBOMCT-
Ba (peakIM OKUCICHHS U BOCCTAHOBIIEHUS, KAUECTBEHHBIE PEAKIIMH), TOJTYYEHUE U TPUMEHEHHE.

OAHOOCHOBHBIE IpenebHble KapOOHOBBIE KHUCIOTHl. MypaBbHHAsE U YKCYCHasl KHCJIOTBI:
CTpoeHHe, pU3NYECKue U XUMHUYECKHe CBOMCTBa (CBOMCTBA, 00ILIME Ui Kjacca KUCIOT, PeaKius
sTepU(HKaIMN), TOTydyeHHe U npuMeHenue. CTeapuHOBas U OJEUHOBAsE KMCIOTHI Kak MPeICTaBH-
TEJIM BBICIIMX KapOOHOBBIX KHUCJIOT. MblUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE
JICCTBUE.

CrnoxHble 3pUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPONIN3 CIOXKHBIX A(PUPOB.
Kupsl. I'naponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KUpPOB.

VYraeBosl: cocTaB, KiaccuuKanus yriaeBogoB (MOHO-, M- M Mojaucaxapuibl). ['roko3a —
MPOCTEHIINNA MOHOCaXapHa: OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbl, (U3NYECKHUE U XUMHUYECKHE CBOM-

cTBa (B3aumozeiicteue ¢ runpokcunom Meau(ll), okucnenne aMMuadyHbIM PacTBOPOM OKCHUJA Ce-



peopa(l), BocctanoBIeHUE, OPOKEHUE TIFOKO3bI), HAXOXKICHUE B MPUPOJIC, TPUMEHEHNE, OUOIOTH-
qecKasi poJib.

®ortocunTe3. OpyKTO3a KaK U30MEP INIIOKO3bl. KpaxMai v Leinioao3a Kak NpUpOIHBIE 110-
aumepbl. CTpoeHHe Kpaxmalia M LeJuTiosio3bl. Pu3nyeckue M XMMHUYECKHE CBOICTBA Kpaxmala
(ruaponn3, KaueCTBEHHAs PeaKIUs ¢ HOJIOM).

DKCIepUMEHTAILHBIE METOJbI M3yUEHUsS] BEIISCTB M WX TMPEBpAICHUN: MPOBEICHHE, Ha-
OJIfoZIcHUE W OIMKCAaHHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIMPTOB, KAYECTBEHHBIC PEAKIIUU
OJIHOATOMHBIX CHHUPTOB (OKHcIeHHEe 3TaHoda okcuaoMm Meau (II)), MHOroaToMHbBIX CUPTOB (B3au-
MojieficTBUe TaulepuHa ¢ ruapokcuaom meau (I1)), anpaerunos (okuciieHne aMMHAYHBIM PacTBO-
pom okcuna cepeopa (1) u runpokcumom meau (II), B3ammoeicTBre Kpaxmana ¢ HoaoM), TIpoBeIe-
HUE MTPaKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3amaun. Beiuncienus mo ypaBHEHHIO XMMHMYECKOH peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA UJIU MPOJYKTa PEaKIUU M0 U3BECTHBIM Macce, 00bEMY, KOIH4e-
CTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WJIA MIPOIYKTOB PCAKIUH ).

Paznen 4. AzoTconepxaiire OpraHMuecKiue COeTMHEHUS.

AMUHOKHUCIIOTHI Kak aM(OoTepHbIe opraHndyeckue coennHeHus. Ousndeckre U XUMHYECKUe
CBOICTBa aMMHOKHCIIOT (Ha MpUMepe IIHIHMHA). bruonornueckoe 3HaueHne aMUHOKUCIOT. [lenTu-
nel. benku kKak mpupoIHbIe BBICOKOMOJICKYIISIPHBIC coeTMHEeHUS. [lepBrudHasl, BTOPUYHAS M TPETHY-
Has CTPYKTypa OenKoB. XMMHUUYECKHE CBOWCTBAa OEJIKOB: THIAPOJU3, JEHATypallus, KaueCTBEHHBIC
peaxiuu Ha OeNKu.

DKcrepuMeHTAIbHBIE METO/IbI H3YUEHUS BEIIECTB U MX MPEBpAIlleHUI: HaOII0IeHNEe U OIH-
CaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypamws OCIKOB NPU HArpeBaHWH, I[BETHBIC PEAKITUU
OenKoB.

Paznen 5. BeicOkOMONEKYIIIpHBIE COEIUHEHUS.

OcHOBHbIE TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BEHO, CTETICHb MOJUMEPHU3ALINH, CPEAHSIS MOJIEKy sipHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BRICOKOMOJIEKYJISIPHBIX COCTMHEHUN — TTOJIMMEPHU3aITisl U TTOJIMKOH ICHCAITHS.

DKCcrepuMeHTATbHBIE METOIbI U3yUEHHS BEIIECTB U UX MPEBpAIICHUI: O3HAKOMIIEHUE C 00-
pa3laMu IPUPOTHBIX M UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAy4yKOB.

Paznen 6. MexxnpeamMeTHBIE CBSI3H.

OO6mme ecTeCTBEeHHO-HAYYHBIC TIOHSTHS: SIBJICHUE, HAyYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CUHTE3, KiIaccuukaIys, MepruoJuIHOCTh, HAOMIOIEHUE, U3MEPEHUE, IKCTICPUMEHT, MOJIe-

JIMpOBAaHHC.



®duszuka: Marepusi, SHEpPrus, Macca, aToM, 3JEKTPOH, MOJIEKYyJa, YHEPreTUUECKUN ypOBEHb,
BEIIIECTBO, TEN0, 00BEM, arperaTHOEe COCTOSIHUE BEIIECTBA, (PM3MUECKHE BETUYHHBI M CIUHUIIBI UX
U3MEPEHHUSL.

buonorus: knetka, opranusm, ouochepa, 0OMEH BeIIeCTB B Opranu3Me, (HOTOCHHTE3, OHO-
JIOTUYECKH aKTUBHBIE BelecTBa (OEIKH, YIIIeBOIbI, )KUPBI, (DEPMEHTHI).

I'eorpacdus: MuHEpabl, TOPHBIE TOPOBI, MOJIE3HBIE HCKOMAEMbIE, TOILTUBO, pecypchl. Tex-
HOJIOTHSL: THILEBbIC MPOAYKTHI, OCHOBBI PALIMOHAILHOTO MUTAHUS, MOIOIIIME CPEACTBA, JIEKAPCTBEH-
HBIE U KOCMETHUYECKHE MIpernapaThl, MaTepHalibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

Mopyns 2. O0mias ¥ HeopraHu4decKass XUMHUS

Paznen 1. Teopernueckre OCHOBBI XUMUHU.

XuMHuueckuit snemMeHT. AToM. SIapo aroma, M30TONBI. DJIEKTPOHHAST 000JI0UKA. DHEPreTH-
YecKue ypOBHH, MOTYypOBHH. ATOMHBIE opOuUTamu, s-, P-, ddnemeHTsl. OcoOEHHOCTH pacmpeserne-
HUS DJIEKTPOHOB MO OpOUTANSIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHUOAOB. DIEKTPOHHAS
KoH(purypamnusi atomoB. [lepuonnyeckuii 3akoH u [leprogudeckas cucreMa XMMHYECKHUX AJICMCH-
toB JI.I. MenneneeBa. CBs3b nepuoauueckoro 3akoHa u Ilepuoanueckoil cucteMbl XUMUYECKUX
anementoB J.M. MeHneneeBa ¢ COBpeMEHHON TEOpHEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH HU3Me-
HEHUSI CBOICTB XMMHUYECKUX DJIEMEHTOB M O0Opa3yeMbIX MMHU IMPOCTHIX U CIOXKHBIX BEIIECTB I10
rpyIIiaM U MepuoaaM. 3HadyeHUe NEPUOIUIECKOTO 3aKOHa B pa3BUTUU HayKu. CTpoeHHE BEIIECTBa.

Xumuueckasi CBsi3b. BUIbI XMMHUECKOM CBSA3M (KOBaJIEHTHAs HEMOJIAPHAs U TOJIIpHAsi, MOH-
Hasi, MeTajin4eckas). MexaHu3Mbl 00pa3oBaHUsl KOBAJICHTHOM XMMHUYECKOW CBsI3U (OOMEHHBIN U
JIOHOPHOAKIIETITOPHBIH). BomoponHas cBsizb. BameHTHOCTh. DneKTpooTpulaTeNbHOCTh. CTemneHb
okucneHus. oHbI: KaTMOHBI U aHWOHBI. BeriecTBa MONEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHUS.
3aK0H MOCTOSHCTBA COCTAaBa BEMIECTBA. THIIBI KPUCTATUYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THMa KpucTamudeckoi pemérku. [loHsTre o aucnepcHbix cuctemax. VICTUHHBIE U
KOJUTOMIHBIE pacTBOpBL. MaccoBas oJisl BEIIeCTBa B pacTBOPE.

Knaccudukanus Heopranmdeckux coennHennii. HomMeHkiatypa HeOpraHM4eCcKUX BEIIECTB.
['eHeTndeckas CBsI3b HEOPTAHMYECKUX BEIIECTB, MPUHAMICKAIINX K PA3IMYHBIM KJIaccaM. XUMHYE-
ckas peaknus. Knaccudukarus XMuMHYECKUX peakluii B HEOPraHMUYECKON U OPraHu4eCKOd XUMUHU.
3aKOH COXpaHEHHUs MACChl BEIIECTB, 3aKOH COXPAHEHHsSI M TIPEBPAIICHUS DHEPTHUH TPU XUMUYIECKUX
peaKImsIX.

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (hakTopoB. OOpaTuMble peakiuu. Xu-
MuYeckoe paBHOBecue. DaKTOphI, BIMSIONIME HA COCTOSIHUE XMMHUYECKOro paBHOBecus. [Ipunimn

JIe Hlarenne.



OnekrponuTrdeckas aucconuanus. CunbHbIE U cinadbie 37eKTpoauThl. Cpea BOAHBIX pac-
TBOPOB BEIECTB: KHCIas, HEUTpaiabHas, menodHas. Peakiuum moHHOro oOMeHa. OKHUCIUTENBHO-
BOCCTAHOBUTEIbHBIC PEAKIIUH.

DKCHEepUMEHTAIBHBIE METOBI U3YUEHUS BEIIECTB U UX MPEBpAICHUI: JEMOHCTpaIus Tab-
mun «I[lepuoanueckas cuctema xumudeckux siaeMeHToB .M. MenneneeBa», uaydeHue Mojenei
KPUCTATMYECKHUX PEIIETOK, HAOIIOICHNE U ONHUCAaHUE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIbI-
TOB (pa3yioeHue MEePOKCHAa BOJAOPOJa B MPUCYTCTBUM KaTallu3aTopa, OMPEICICHHE CPEebl pac-
TBOPOB BEIIECTB C MTOMOIIBIO YHUBEPCATLHOIO WHANKATOPA, PEAKIIMK HOHHOTO OOMEHA), MpoBee-
HUE TTPaKTUYECKON paboThl «BimsiHUE pa3muuHbIX PaKTOPOB Ha CKOPOCTh XUMHYECKOU PEAKITHI.

Pacuérnbie 3anaun. Pacuérel o ypaBHEHUSM XUMHUYECKUX PEAKIIHI, B TOM YUCIIE TEPMOXH-
MHUYECKHE PACUYEThI, PACUETHI C UCTIOJIb30BAaHUEM MOHITHUS «MACCOBAst J0JIsl BEIIECTBAY.

Paznen 2. Heopranudeckas Xumusi.

Hewmeramnsl. [Tonoxenue HemeramwioB B [lepuoauueckoi cucreMe XMMHUUYECKUX 3JIEMEHTOB
J.W. MenneneeBa u 0COOEHHOCTU CTPOEHUs aTOMOB. PU3NYECKUE CBOICTBA HEMETAIIOB. AJLIO-
TPOIHS HEMETAJIOB (Ha MPUMEpPe KUCIOpoaa, cepsl, pocdopa u yriaepoaa). XuMUIECKHE CBOWCTBA
BaXHEHIIINX HEMETAIJIOB (TaJIOr€HOB, Cepbl, a30Ta, (ocdopa, yriepoaa U KPeMHHsI) U UX COSAHHE-
HUN (OKCHIIOB, KHCIOPOCOICPKAIIUX KUCIIOT, BOAOPOJHBIX COoeMMHECHMM). [IpuMeHeHne BakHEH-
IINX HEMETAJIOB U X COCIUHCHUM.

Meransl. [lonoxenne metaiioB B I[lepuoanueckoil cUCTEME XUMUYECKHUX deMeHTOB [I. 1.
MenneneeBa. OCOOEHHOCTH CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTaioB. Oo6mue pusnde-
CKHe cBoicTBa MeTayuioB. CrlaBbl METAIIOB. DJIEKTPOXMMHUUYECKHI psAJl HAIPSHKEHUM METallIoB.
XUMHYECKHUE CBOMCTBAa BAXKHEUINIMX METAUIOB (HATpUM, Kajdui, KajbllMd, MarHuii, aJlOMUHUMH,
[IMHK, XPOM, KeJIe30, MEb) U UX coenuHeHuid. O01me crnocoObl moaydeHus: MmetayioB. [Ipumene-
HUE METaJNIOB B OBITY U TEXHUKE. DKCIIEpUMEHTAIbHbIE METO/IbI M3YUYEHUS BEIIECTB U X MpEeBpa-
HICHWI: U3yuyeHue KOoJUIeKINH «MeTalibl U CIUIaBbl», 00pa3I0OB HEMETAIJIOB, PEIICHHE dKCIEPH-
MEHTaJbHBIX 3a/1a4, HaOJIOJCHHE M OMUCAaHWE JAEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OMBITOB
(B3aMMOJIeHCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT W IIEJI0YEH, KaUeCTBEHHBIE PEak-
UM Ha KaTHOHBI METAJIJIOB).

Pacuérnpie 3amaun. Pacu€Tel Macchl BemecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJHYe-
CTBY BEIIIECTBa, Macce Wi 00BEMY OJTHOTO M3 YYACTBYIOUIUX B PEAKIIMH BEIIECTB, PACYETHI MACCHI
(00BEMa, KOTMUeCTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIA OJHO W3 BEIIECTB UMEET MPUMECH.

Pazgen 3. Xumus u xu3Hb. MexnpeaMeTHbIE CBS3H.

Ponp xumuu B 00ecrie4eHUH 3KOJOTUYECKON, SHEPTreTHUECKON M MUIIEBON Oe30MacHOCTH,
pa3BUTHU MeIUIMHEIL. [IOHITHE O HAYYHBIX METOAAX MO3HAHUS BEIMIECTB U XMMHUYECKUX PEAKITUU.

[IpencraBienuss 00 OOIIMX HAYYHBIX MPUHIMIAX MPOMBIIJICHHOTO TMOJYYEHHUS Ba)KHEHIIMX Be-



niecTB. YenoBeK B MHUpPE BEUIECTB U MATEPUAIOB: BAXKHEUIIIME CTPOUTEIbHBIE MaTepHUalbl, KOHCT-
PYKIIMOHHBIE MaTepHUalibl, KPACKHU, CTEKJIO, KepaMHUKa, MaTEpPHAIbl ISl AJIEKTPOHUKH, HAaHOMATe-
pHalibl, OpraHUYeCKHe U MUHEPATIbHBIC yI00pCHHUS.

XUMUA U 3I0pOBbE YEJIOBEKA: MPaBHJIa MUCIIOIb30BaHUS JICKAPCTBEHHBIX IPEINaparoB, Mnpa-
BIJIa O€301IaCHOTO MCIOJIb30BAHUS MTPENapaToB OLITOBOM XUMHUHU B MIOBCETHEBHOM JKU3HHU.

OO0mue ecTecTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHs, aHATU3,
CUHTE3, Kiaccu(uKaius, IepUoJMIHOCTh, HAOIIOACHUE, YKCIIEPUMEHT, MOJCIMPOBAHNUE, H3MEpPE-
HHE, SBJICHHUEC.

®dusuka: Matepusi, SHEPTUs, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOII, PaJIUO-
aKTUBHOCTH, MOJICKYJIa, DHEPTreTUYECKUN YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSTHUE
BEIECTBA, ((PU3NYECKUE BEIMUYMHBI U €AMHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opranusM, 3KocucTema, omocdepa, Makpo- ¥ MUKPOIIEMEHTHI, BUTAMH-
HbI, OOMEH BEIECTB B Oopranmu3Me. ['eorpadus: MUHEpasbl, TOPHBIC MOPOJBI, MOJE3HbIE HCKOIae-
MbI€, TOTIJIMBO, PECYPCHI.

TexHOMOTHA: XMMUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYPTHsl, IPOU3BOJACTBO CTPOUTEIHHBIX
MaTepHayioB, CEIbLCKOXO03IUCTBEHHOE MPOU3BOJICTBO, MUIIEBAsT MIPOMBIIUICHHOCTD, (papMalieBTHYEC-
CKasi IPOMBILUIEHHOCTb, MPOU3BOJICTBO KOCMETUYECKUX IMPENapaTroB, NPOU3BOJICTBO KOHCTPYKILIU-

OHHBIX MAaTCPUAJIOB, BJICKTPOHHAA ITPOMBINIIICHHOCTb, HAHOTCXHOJIOTHH.



2.3. TemaTu4eckoe (MOypo4HOe) IVIAHHPOBAHHE

HanmenoBanue pasaenos
U TeM

Teoperudeckue 3aHATHS
71a00paTOPHBIC 3aHATHUS U IPAKTUICCKHE
3aHSTHS, CaMOCTOSITEIIbHAsI
paboTa o0ydaronmxcs

O0BeM 4acoB

JIP

1

2

4

Moayas 1 Oprannyeckas
XUMHUSA

Paznen Nel Teoperuue-
CKHE OCHOBBI OpraHHYe-
CKOM XMMHH

Coneprkanue yaeOHOr0O Marepuasa

JIP 01, JIP 02

JleknmoHHbIe 3aHATHIA

IIpeomem opeanuueckoti xumuu: ee BO3ZHUK-
HOBEHHE, Pa3BUTUE U 3HAUCHUE B MOJTyYe-
HUU HOBBIX BEILIECTB U MaTepuaoB. Teopus
CTPOEHUS OPraHUYeCKuX coenruHeHut A.M.
Bbytneposa, ee OCHOBHBIE MTOJIOKEHUS.

JIP 12, JIP 1:
JIP 32, JIP 34

IIpakTHyeckue 3aHATHSA

Cmpyxkmypnvie ¢hopmynsi opeanuieckux
sewecms. I'omoiorus, usomepusi. Xumuue-
CKasl CBA3b B OPTaHUYECKUX COEIMHEHUSX -
OJIMHApHbIE U KpaTHbIe cBs3U. [Ipeacraie-
HUE 0 KJIacCU(pUKALUU OPraHUYECKUX Be-
IIECTB.

Homenknamypa opeanuueckux coeounenuti
(cucremaTHueckasl) U TpUBHUAJIbHBIE HA3Ba-
HUs B&KHEUIINX IIPEICTABUTENIEH KIIACCOB
OpPraHUYECKUX BELIECTB.

Paznen No2 YrneBomopos

Coneprxkanue y4eOHOro Marepuaa

JIP 16, JIP 2(
JIP 24, JIP 2

JleKuuoOHHBIE 3aHATHI

Ankauvl: COCTaB M CTPOEHUE, TOMOJIOTHYEH
CKMHM pAx. MeraH M 3TaH - IPOCTEHIINE
MPEJICTABUTENN AalIKaHOB: (U3UYECKUE U
XUMHUYECKHE CBOMCTBa (peakiuu 3aMellie-
HUS W TOPEHUs), HAXOXKJICHHE B TPHUPOJIE,
MOJIy4YeHUE U IPUMEHEHUE.

Ankemnvi: cOCTaB M CTPOEHUE, TOMOJIOTHUYEH
CKUH psall. DTUJIEH U NPOMMWIEH - IPOCTEH-
I TIPEICTABUTENIN AJIKEHOB: (DPU3UUYECKUE
U XUMHUYECKHE CBOICTBa (peakluuu TUIPH-
pOBaHUsA, TaJOr€HUPOBAHUSA, THUIAPATALNH,
OKHCIICHUS W TIOJIMMEPHU3AIUH), TTOTyIECHUE
Y IPUMEHEHUE.

Anxaduenwt: Oyraauen-1,3 u merundyranu-
eH-1,3: cTpoeHue, BAXKHEHIINE XUMUYECKHE,
cBoiicTBa (peakuus noiumepusauuu). Ilo-
Jy4€HUE CUHTETUYECKOrO KayyyKa U Pe3HU-
HBI.

AnKuHbl: COCTaB U OCOOCHHOCTH CTPOCHWS,
TOMOJIOTUYECKHIN psiA. AUETUIEH - Mpo-
CTEHIINN TPEeACTABUTENb AJIKUHOB: COCTaB,
cTpoeHne, GU3MYECKHEe U XHUMHYECKUE
CBOMCTBA (peaKIuu TUIAPUPOBAHUS, TaJIOTE
HUPOBAHUs, TUIpaTalld, TOPEHUs), IMOIY-

YCHHUC U IPUMCHCHHC.

JIP 27, JIP 2¢
JIP 32, JIP 3
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Apenwi. benszoin: coctas, ctpoeHue, Gusnye-
CKHE M XMMHUYECKHE CBOMCTBA (pEaKIMU Ta-
JIOTEHUPOBAHUS U HUTPOBAHUS), MOJTYyUYCHHUE
u npumeHenue. Tomyomn: cocTtaB, CTpOCHHE,
duznyuecKue W XMMHYECKHE CBOMCTBA (pe-
aKIMU TaJIOTEHUPOBAHUS U HUTPOBAHUA),
MOJIyYeHHE M MpUMEHeHHe. TOKCHUYHOCTH
apeHoB. ['eHeTnyeckasi CBA3b MEXIY yIJie-
BOJIOPOJAMH, MPUHAJICKAIIUMH K Pa3Iny-
HBIM KJIacCaM.

IIpakTHyeckue 3aHATHS

Ipupoonvle ucmounuku yeneso00pooos.
[TpupoaHbIii ra3 u MomyTHbIE HEPTIHBIE ra-
3b1. HedTh 1 ee mpoucxokenue. CriocoOb
nepepaboTku He(TU: eperoHKa, KPeKUHT
(TepMHUYECKH, KATATUTUUECKUIA), THPOJIU3.
[TponykTsl nepepa®OTKH HEPTH, UX TPUME-
HEHUE B POMBILUIEHHOCTHU U B ObITY. Ka-
MEHHBIN yroJib U MPOAYKTHI €ro Iepepador-
KH.

JlabopaTopHble 3aHATHUS

Ankauwvl: MeTaH W 3TaH - MOPOCTEUIIME
MPEJICTABUTENIN AaJIKaHOB: (U3UYECKUE U
XMMUYECKHE CBOMCTBA (pEaKIuu 3amellle-
HUSL ¥ TOpPEHMSs), HaXOXKIEHUE B MPHUPOJE,
MOJIy4YeHHUE U PUMEHEHHE.

Ankenvi: DTUIIEH U MIPOIUJIEH - IPOCTENILINE
MPEACTABUTENHN aJKEHOB: (pu3nueckue W
XUMHUYECKHE CBOMCTBA (pEaKlUU TUIPHUPO-
BaHUs, TaJOTCHUPOBAHUS, THApATAIHH,
OKHUCIICHUS W TIOJIMMEPHU3AIUH), TTOTyIECHUE
Y IPUMEHEHUE.

Paznen Ne3 Kucnoposco-
neprKaliyie opraHuyeckue
COEIMHEHUS

Coneprxanue yaeOHOTO MaTepraia

JTP 16, JIP 2(
JIP 24, JIP 2

JleKuMOHHBIE 3aHATHIA

IIpedenvuvie oonoamomusie cnupmoi. Bo-
JIOPOJHBIE CBSI3U MEKY MOJIEKYJIaMH CIIUP-
TOB. JleiicTBME METaHOJIa U ATaHOJIA HA Op-
TaHU3M 4YEeJIOBEKA.

Mmnocoamomusie cnupmul. ITUIEHTIIUKOIb
U TTUIEPUH: CTpOeHHE, (PU3HMUECKHUE U XH-
MHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO
HIEJIOYHBIMU METaJlaMy, KaYeCTBEHHAs pe-
aKIMsl HA MHOTOATOMHBIE CITUPTHI). JleicT-
BHE Ha OpraHu3M uenoBeka. [[pumenenue
TJIUIEPUHA U THIICHTIIUKOIIS.

@enon: cTpoeHUE MOJIEKYIbI, (pU3NUecKue U
XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (DeHO-
na. [lpumenenue denona.

Anvoezuowi u kemonwi. DopManbaeru, are-
TalbACTHI: CTPOCHUE, PU3NIECKUE H XUMHU-
YECKHE CBOMCTBA (PEAKIIMH OKUCIICHUS 1
BOCCTAHOBJICHUSI, KAUECTBEHHBIC PEAKIIUHN),
MOJYy4YECHUE U TPUMEHEHUE.

O0HoocHO8Hble npedenbHble KapOOHO8ble

Kucnomol. MypaBbUHas U YKCYCHasl KHCIIO-

JIP 27, JIP 2¢
JIP 32, JIP 3¢
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ThI: CTPOCHUE, PUBNYECKUE U XUMUIECKIE
cBolcTBa (CBOMCTBA, O0IIKE SIS Kjlacca KH-
CJIOT, peakuus dTepuduKamnmm), HoaTydeHue
u npuMeHenue. CTeapuHOBasi U OJICMHOBAs
KHCIIOTHI KaK MPEJICTaBUTENN BBICIIUX Kap-
OOHOBBIX KUCJIOT. MblIa Kak COJIM BBICIIUX
KapOOHOBBIX KUCJIOT, MX MOIOIIIEe IeHCTBUE.
CnooicHuvle 2¢hupvl Kax npoussooHvle Kapbo-
HO8bIX Kuciom. I'uapoian3 CloXHbIX d(hu-
poB. XKupsl. ['uaponaus xxupos. [Ipumenenne
KUpoB. bruonoruueckas poib KUPOB.
Vane6oowi: cocras, KilacCU(pHUKAIHS yTIIEBO-
0B (MOHO-, IU- U MonKucaxapusl). [ roko-
3a - MPOCTEUIINI MOHOCAXapH1: 0COOEHHO-
CTH CTPOCHHUS MOJIEKYIbI, PU3NYECKUE U
XMMHUYECKHE CBOICTBa (B3aMO/ICIICTBHE C
ruapokcuiom meau (I1), okucienne ammu-
a4HBIM pacTBOpOM okcua cepedpa (I), Boc-
CTaHOBJICHUE, OPOKCHHE TITFOKO3bI), HAX0XK-
JICHUE B MPUPOJIC, MPUMECHEHHE, OMOJIOTH-
yeckas poisib. @orocunres. Ppykro3a Kak
n3oMep roKo3bl. Kpaxman u nemionosa
KakK nmpupojHbie moaumepsl. CTpoeHue
Kpaxmalia 1 1eJuTroso3bl. duznueckue u
XUMHUYECKHE CBOMCTBA KpaxMaa (THIPO-
JIN3, KAYSCTBCHHAS PEAKITUS C HOJOM).

JlabopaTopHble 3aHATHSI

MeTaHOI 1 5TaHOIT: CTPOEHHE, (PU3NIECKUE 1
XUMHYECKHE CBOICTBA (PEaKIMy C aKTUBHBIMU
MeTalllIaMH, TaJIOr€HOBOAOPOIaMH, TOPEHHE),
MIPUMEHEHHUE.

Pasnen Ne4 Asorconepika-
1€ OPraHUYECKUE COe/IH-
HEHUs

Coneprkanue yueOHOrO Marepuasa

JIP 16, JIP 24
JIP 26, JIP 27

JleknmoHHbIE 3aHATHIA

Amunoxuciomsl Kak amgomeprvie opearu-
yeckue coeourenus. Pusnueckue U XUMHU-
YECKHUE CBOMCTBA AMMHOKHUCIIOT (Ha IpUMe-
pe rmunuHa). buonorndyeckoe 3HaueHne
amMuHOKUCIIOT. [lenTuael.

benku xax npupooHvle 8b1COKOMONEKYAD-
Hble coeOunenus. llepBuyHas, BTOpHYHAs U
TpeTUYHAs CTPYKTypa 0eKoB. XUMHUYECKHE
CBOMCTBA OEJIKOB: THAPOIH3, ACHATYpaIus,
KaueCTBCHHBIC PEAKIIMK HA OCIIKH.

JIP 30, JIP 3-
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Paznen Ne5 Bricoxomore-
KYJISIpHBIE COCIUHEHUS

Coneprkanue y4eOHOro Marepuaa

JIP 16, JIP 2(
JIP 24, JIP 2¢

JleKIIMOHHDbIE 3aHATHIA

OcHogHble NOHAMUS XUMUU 8bICOKOMOJIEK)-
JIAPHLIX COeOUHEeHULl: MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIICHb MOJIMMEPHU3a-
UM, CpeIIHsIs MoJIeKyisipHas macca. Oc-
HOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKY-
JIIPHBIX COEAMHEHUN - MOJIMMEpU3ALUS U
HOJIMKOHICHCAIIUS

JIP 27, JIP 2¢
JIP 32, JIP 3¢

JlabopaTopHble 3aHATHS
OKcnepumeHmanbHvle  Memoobl  U3YUeHUs
geujecme u ux npespaujeHuti: 03HaKOMJICHUE
¢ oOpa3iamMu MPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IJIacTMacc, kayuykoB. [lonmydyenue
CHHTETUYECKOIO KayuyyKa U PE3UHbI

Pazgen Ne6 Mexnpeamer-
HBIC CBSI3U

Coneprxanue yueOHOTO MaTepraia

JIP 16, JIP 2¢

JleKnIMOHHBIE 3aHATHIA

OO0mue ecTeCTBEeHHO-HAYYHbIE TOHSATHUS:
SIBIICHUE, HAYYHBIH (aKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaIM3, CHHTE3, Kiaccudukarms,
MePUOIUYHOCTh, HAOJIOJCHUE, H3MEpEHUe,
AKCIIEPUMEHT, MOJICIIMPOBAHUE.

JIP 26, JIP 3(
JIP 34

Moayas 2 O0masi 1 He-
opraHuveckKasi XuMusl
Paznen Nel Teoperuue-
CKHUE OCHOBBI XUMHNU

Coneprxanue y4eOHOro Marepuaia

JIP 16, JIP 2(

JleKnmoHHbIe 3aHATHIA

XuMHu4ecKui aeMeHT. ATom. Sapo aroma,
M30TONBI. DIIEKTPOHHAsA 000J0UKa. DHEpre-
TUYECKUE YPOBHHU, IIOyPOBHU. ATOMHBIE
opbwurainmy, s-, p-, d-31emenTs. OcoOeHHO-
CTH pacIipe/iesIeHus! 3JIeKTPOHOB 0 OpOu-
TaJsIM B aTOMax 2JIEMEHTOB IIEPBBIX YETHI-
pex MepuooB. DIEKTPOHHAsE KOHPUTypa-
1[1sl aTOMOB

Ilepuoouueckuui 3axon u Ilepuoduueckas
cucmema  xumudeckux onemenmos J[H.
Menoeneesa. CBsi3b NEPUOINUECKOTO 3aKO-
Ha ¥ [lepnonnueckoil cucTeMbl XUMHUYECKHX
anemeHToB J[.M1. MeHaeneeBa ¢ COBpEMEH-
HOM Teopuel CTPOEHHS aTOMOB. 3aKOHO-
MEPHOCTH U3MEHEHMSI CBOMCTB XUMHUYECKHX
HJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U
CJIOXKHBIX BEIIECTB IO IpynnamM M IEepUO-
naMm. 3HaueHue MEepUOJUYECKOrOo 3aKOoHa B
pa3BUTHUU HAyKH.

Cmpoenue eewyecmea. XUMHUUECKas CBA3b.
Bunpl xumuueckoil cBsa3u (KOBaJeHTHAs He-
MOJIIpHAs U MOJIsIpHAsi, HIOHHAs, METaJlJTn4e-
ckas). MoHbl: KaTMOHBI U aHUOHBI. Mexa-
HU3MBI 00pa30BaHMs KOBAIEHTHON XUMHYeE-
CKOM cBsi3u  (OOMEHHBII U JIOHOPHO-
aKUenTopHbIi). BogopoaHas cBsi3b.
Banenmnocms.  DneKTpOOTpULIATENBHOCTD.
CreneHb OKUCIIECHMUS.

Bewecmea monexynapnozo u nemonexkyniap-

HO20 CMPOEHUA. 3aKOH MOCTOSIHCTBA COCTa-

JIP 24, JIP 2
JIP 27, JIP 2¢
JIP 32, JIP 3
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Ba BEIECTBA. THUIBl KPUCTAUIMYECKUX Pe-
IIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT|
TUMNa Kpucramindeckoil pemetrku. [lonstue
0 JMCIIEPCHBIX cucTemMax. VICTUHHBIE U KOJI-
JIOUJHBIE pacTBOphl. MaccoBasi 10J1s1 Bellle-
CTBa B pacTBOpE.

[MpakTnyeckue 3aHATHS

Knaccugurayus neopeanuueckux coeoume-
Huti. HoMeHKiIaTypa HEOpraHMYeCKHUX Be-
IIECTB.

Xumuueckas peaxyus. Kiaccubukanus xu-
MUYECKHX peaklUuid B HEOPraHUYEeCKOH U
OpraHWYeCKOW XMMHHU. 3aKOH COXpaHEHUs
Macchl BEILIECTB, 3aKOH COXPAHEHUS U IIpe-
BpAIllEHUs] SHEPTUU MPU XUMUYECKUX PEeaK-
USX.

OKucaumenvbHo-60CcCManoO8UMeENbHbIE PeakK-
yuu

Onexmporumuyeckas ouccoyuayus. CHITb-
HBIC U c1a0bie AIeKTpouThl. Cpeia BOIHBIX
pPacTBOPOB BEILIECTB: KUCJasi, HEUTpalbHas,
nienoyHasi. Peakiiuu MOHHOTO OOMeHa.

JlabopaTopHble 3aHATHUS

Ckopocms  peakyuu, €€ 3aBUCUMOCTH OT|
pa3INyYHbIX (PaKTOPOB.

Obpamumsie peakyuu. Xumuueckoe pasHo-
secue. DAKTOPHI, BIUSIONINE HA COCTOSHUC
XUMHUYECKOTo paBHOBecus. [lpunnun Jle
[TaTense.

Pazmen Ne2 Heopranude-
CKasi XUMUS

Coneprxkanue y4eOHOro Marepuaa

JIP 16, JIP 2(

JleKuuoOHHBIE 3aHATHI

Hememannwi. IlonoxeHne HEMETAIIOB B
[lepnonnueckoi cucTeMe XUMHUYECKHX dJie-
meHToB JI.11. MenneneeBa u 0COOCHHOCTH
CTpOeHUs aTOMOB. PU3HUECKHE CBOMCTBA
HEMETAIJIOB. AJTOTPOTNHS HEMETaIOB (Ha
npuMepe KUciopoja, cepsl, pocdopa u yr-
Jeposa)

Memannwvi. Ilonoxenne meraiuios B Ilepuo-
JUYECKOM CHCTEME XMMHUUYECKHX DJIEMEHTOB
J .. MenneneeBa. OCoOOEHHOCTH CTPOEHHUS
AIIEKTPOHHBIX 000JOYEK aTOMOB METAJUIOB.
OO6mue ¢uznyecKkue CBOWCTBA METAJUIOB.
CrmuiaBel  METAUIOB.  DJIEKTPOXHUMHYECKUH]
P HAaPSHKEHUN METAJUIOB.

I'enemuueckas c6:3b HEOP2AHUYECKUX Be-
wjecma, IPUHAUISKAIUX K Pa3IUNIHBIM
KJIacCaM.

JIP 24, JIP 2
JIP 27, JIP 2¢
JIP 32, JIP 3

19



JlaGopaTopHble 3aHATHSA

Xumuyeckue c60UCMBaA BANCHEUUIUX HeMe-
mannos (TaJIOTeHOB, Cephl, a3oTa, Gocdopa,
yriepojia U KpEeMHHs) M MX COSIUHEHUH
(OKCHIOB, KHCIOPOACOJEPKAIIUX KHUCIOT,
BOJOPOJHBIX coequHeHuit). Ilpumenenune
BaKHENIIINX HEMETAJIOB U UX COSIMHEHUH.
Xumuueckue ceoticmea 8axCHeUUUx Mmemal-
106 (HaTpuM, Kanud, KalblUA, MarHuu,
ATIOMUHHM, ITUHK, XpOM, KeJie30, ME/b) U
ux coenuHeHnit. OOIME CIOCOOBI MOJTyYe-
HUA MeTaioB. [IpumeHeHue MeTayuioB B
OBITY U TEXHUKE.

Paznen Ne3 Xumus v Ku3Hb

Coneprkanue yaeOHOr0O Marepuasa

JIP 16, JIP 24

JleKnmoHHbIe 3aHATHIA

Pounb xumun B o0ecrieueHuH 3KOJI0rude-
CKOM, SHEepreTU4ecKor 1 MuIeBoit 6e30-
MIaCHOCTH, pa3BUTUU MeauluHbI. [loHdaTHE O
Hay4HbIX METOJIaX TIO3HAHUS BEILIECTB U
XUMHUYECKUX PEAKIUH.

Ilpeocmasnenus 06 obwux HaAyyHvLIX NPUHA
Yunax npoMbIULIEHHO20 NOLYYEeHUSs BadIC-
Hetwux eewyecmes. UenoBeK B MUPE BEILIECTB
U MaTepUaNIOB: BaKHEHIINE CTPOUTEIIbHBIEC
MaTepUalibl, KOHCTPYKIHMOHHBIE MaTEpPUAJIbI,
KpaCKH, CTEKJIO, KEpaMuKa, MaTepralbl IJis
ANEKTPOHUKH, HAaHOMATEpHUalbl, OpraHuye-
CKH€ U MUHEpaJIbHbIC yI0OpEHUS.

Xumusi u 300posve uenogexa: MpaBUiIa HC-
MOJIB30BaHUS JIEKAPCTBEHHBIX MpPENapaToB,
npaBuiia 0€30MacHOTO HCIOIb30BaHUS Tpe-
napaToB OBITOBOM XHMHUU B TOBCEIHEBHOM

KU3HU

JIP 26, JIP 2°
JIP 30, JIP 3-

3.1. TpeboBaHusi K MUHUMAJIbHOMY MAaTepPHAJbHO-TEXHHYECKOMY 00ecredeHn 0

3. YCJIOBUS PEAJIMBAIIMU JTUCLHHUITJIMHBI

Peanu3zanus nmporpamMMbl TUCIUIUIMHEI TpeOyeT HaNW4us y4eOHOro KaOMHETa TeOpUH Opra-
HUYECKON U 00IIel XUMUHU, XUMHYECKOU JTA00OpaTOPUH.

Obopyodosanue yuebHo20 KabuHema meopu OP2aHUYecKol u 0ouet XUMU:

- Ilepmoamueckas cuctema annemenToB JI.W. MenneneeBa, TaOIUIbI U TUIAKATHI.

IMOCaA0OYHBIC MECTA 110 KOJIMYCCTBY 06yqa}onmxcs1;

pa6oqee MECTO IPCIoOgaBaTeCIIA;,

JOCKa IJIs1 HallMCaHUs,

Obopyoosanue xumureckou 1abopamopuu’
CrexktpodoToMeTphl U (HPOTOKOTOPUMETPHI.

Pedpaxromerp, nonomep, pH-meTp, KOHIYKTOMETP, MUKPOCKOIIBI

MydenbHas neysb

AHanuTHYECKHE U TSXHUYCCKHE BECHI.
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e  Tepmocrarsl.

) XO0JIOIUIILHUK

° HacronpHble 1ab0paTOpHBIE YCTAHOBKH 1O HEOPTraHUYECKOW W OPraHUYECKON XUMHH,
aHAJTUTUYECKOE U JabopaTOpHOE 000PYy/IOBaHME, AYJUTOPHBIE U XHUMHUYECKHE J1abOpaTOpHBIE CTO-
JIbI, BBITSDKHBIC TITKA(BI.

3.2. UndopmaunonHoe odecriedeHne 00yueHust
[lepeveHp peKOMEHAYEMbIX YYeOHBIX M3IaHUM, IHTepHET-pecypcoB, JOMOIHUTEIBLHON JHTEPATY-

pBI

OcHOBHbBIE HCTOYHUKH:

1. Xwumns: 10-it xnacc / Ta6puensn O. C., Octpoymos U. I'., Cnagkos C. A. — 6-¢ usn., crep.—
UznarensctBo «IIpocemmenuey., 2024.— 128 c. https://e.lanbook.com/book/408671

2. Xumus: 11-i knacc / Tabpuensn O. C., Octpoymos U. T'., Cnagkos C. A. — 6- usj., crep.—
UznarensctBo «IIpocBemmenue» ., 2024.— 127 c. http https://e.lanbook.com/book/408668

3. Xumus: 6a30Bblii ypoBeHb: yueObuuk / Pymsutuc I'. E., ®enpaman ®@. I'. — Mocksa : IIpo-
ceemenue, 2024. — 336 c. https://e.lanbook.com/book/408677

JloToJTHUTEeIbHbIE HCTOYHHKH:

1.  Oprannueckas xumus / Apremenko A. . — 6-e u3x., crep. — Cankr-IlerepOypr: Jlans,
2023. — 540 c. https://e.lanbook.com/book/312845

2. O6mas xumus / EropoB B. B. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2023. — 192
c. https://e.lanbook.com/book/322550

3. OcHoBbl Heoprannueckoit xumuu / B. B. Kupunnos. — 2-e uzz., crep. — Cankr-IletepOypr
: Jlanp, 2023. — 352 c. https://e.lanbook.com/book/271280

4. buonoruueckas xumus / 5. C. lanupo. — 4-e u3a., crep. — Cankr-IlerepOypr : Jlans,
2023. — 312 c. https://e.lanbook.com/book/269918

5. Xumus: yuebonuk / O.C. I'abpuensu, U.I'. OctpoymoB. — 12-e uzn., — M: Usnarenbckuit
HeHTp «Akaaemus», 2014. — 336 c.

baznl JaHHBIX, I/IHTepHeT'pecprLI, I/IH(I)OpMaI_II/IOHHO'CHpaBO‘IHLIe M ITOUCKOBBIC CUCTCMBI.
HHTEpHET-PECYPCHI U QHGKTDOHHO'6I/I6HI/IOT6“IHHC CUCTEMBI.

a) mporpaMMHoOe obecrieueHue
Cuctemnsie nporpammubie cpencta: Microsoft Windows XP,
[Ipuxnaansie nporpammusle cpeacta: Microsoft Office 2007 Pro, FireFox
0) 0a3bl JaHHBIX, HH()OPMAITMOHHO-CIIPABOYHBIC U TIOMCKOBHIE CUCTEMBI:
Kartajor o0pa3oBaTeIbHBIX HHTEPHET-pecypcoB http://www.edu.ru/
XUMHYECKU# KaTaior: XuMuIeckue pecypesl Pynera http://www.ximicat.com/
[MopTan ¢pyHIaMEeHTaILHOTO XMMUYECKOTO 0Opa3zoBanus Poccun http://www.chemnet.ru
XuMuK: caiit 0 xumuu g xuMukoB http://www.xumuk.ru/
Xummdeckuit cepsep http://www.Himhelp.ru
DJEeKTpOHHAast HHPOpMaIMOHHAsE 00pa3oBaTeNibHas cpeaa HHCTUTYTa https://aunu.pd/

3.3. OcoGenHocTH peau3anuu padoyeil MPOrpaMmbI
B uckimounTeNnpHBIX CIydasx Ipu peaau3anuu paboueil mporpaMmbl IPUMEHSETCS JIEKTPOH-
HOE 00y4YEeHHE U TMCTAaHITMOHHBIE 0Opa3oBarenbHbie TexHoaoruu (D0 u JIOT), Bkitoyas npoBecHNE
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TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTauuu. Peanmu3zanus paboueil nmporpam-
MBI JUCHUIUIMHBI ¢ ucnoiib3oBanueM D0 u JIOT ocymiecTBisercs no yCMOTPEHHUIO BEIYIIErO Mpemno-
JlaBaTensi ¢ y4eTOM TEXHUYECKHX BO3MOXKHOCTEH OOYYaromuxcsi ¢ MCIOIb30BaHUEM MPOrPAMMHBIX
cpencTB, obecrneunBaromux npumeHeHue nemMernToB 0 u JIOT B MHcTUTyTE, MyTEM CHHXPOHHOTO
Y ACUHXPOHHOT'O B3aUMOJIEHCTBHSL, K KOTOPbIM MOT'YT OTHOCHUTBCSI:

- JIeKTpOHHAas HHPOPMAIIMOHHO-00pa3oBaTenbHas cpena Mucturyra;

- TPYIIIOBast rOJ0COBast KOH(PEPEHIUS B MECCEHKepaXx;

- TPYNIIOBOM YaT B Meccekepax, conanbHor cetu BKonTakre;

- OHJIAMH BUJCOKOH(epeHHs B Z00m;

- BUJICO3aIMCH JICKIMH MeJarorunyeckux paboTHUKOB MHCTUTYTa, pa3MelI€HHbIe HAa pa3iny-
HBIX BUJICOXOCTMHTAX (HampuMep, Ha KaHaJlax MpernojaBareneil) W/Wiu oONayHbIX XPaHUIMIIAX
(manpumep, Annexc./Iuck, Google.JIuck, O6mako Mail.ru u T.1.).
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4. ®OPMBI, NOPAAOK U NEPUOANYHOCTD KOHTPOJISA U OHEHKH
JlocTH KeHHe TUYHOCTHBIX Pe3yJIbTATOB He BLIHOCUTCS HA MTOTOBYIO OlLleHKY 00y4alo-
IIMXCS, a ABJISAETCH MPeAMETOM OLlleHKH 3(P(PeKTHUBHOCTH BOCIIUTATEIHLHO-00pa30BaTEIbHOM
NesiTeJIbHOCTH 00pa3oBaTesibHOI opranusanuu B coorserctBuu ¢ ®OII COO.
JlocTHKeHNe PeIMETHBIX U MeTANPeIMeTHBIX Pe3yJbTATOB MPOBOJAUTCS B X0/1€ Mpolie-
AYP TeKYyLero KOHTPOJIsl U MPOMeKYTOYHOI aTTecTAllMU B COOTBETCTBUM ¢ GOHIaAMHU ol e-
HOYHBIX CPeJICTB.

Pe3ysabTarsl 00yyeHus IHepuoauvHocTs PopMbI (METOIbI) KOH-
TPOJISl U OLlEHKH
3a npeapiaymmii mepuoa 00y- | cmapmosviil (6X00HO1U) KOH- 3axanns st BITP
YeHHUs1 mpoJib
Moayas 1
Paznen Nel
JIP 01, JIP 02, JIP 09, JIP 12,
JIP 13, JIP 16, JIP 32, JIP 34, MP @poHTaIBHBIN ONIPOC;
01, MP 03, MP 06, MP 07, MP TectupoBanue;
08, MP 09, MP 11, MP 12, MP MmeKywuil KOHmpo.o Tecr-3amanue;

13, MP 14, TIP6 01, TIP6 02,
TIP6 04, TIP6 05, TIP6 09, TIP6

11, I1P6 12
Pazmen Ne2
JIP 16, JIP 20, JIP 22, JIP 24, JIP @poHTaNBHBIN OIPOC;
25, JIP 26, JIP 27, JIP 29, JIP 30, TectupoBanue;
JIP 32, JIP 34, , MP 06, MP 07; TecT-3amanue; OtueT 11O
MP 14, MP 15, MP 16, MP 18, MeKyuutl KOHmpoib 71a00paTOPHOMY 3aHATHIO

MP 21, MP 22, MP 23, TTP6 03,
ITP6 04, ITPG 06, ITP6 08, ITP6
09, I1P6 10, ITP6 11, TTIPG 12

Paznmen Ne3

JIP 16, JIP 20, JIP 22, JIP 24, JIP

@pOHTaIBHBIN OIIPOC;
25, JIP 26, JIP 27, JIP 29, JIP 30,

TectupoBanue;
P 32"HP 34, MP 01, MP 03, , Tecr-3ananue; OTuer 1o
MP 07; MP 14, MP 15, MP 16, meKyuutl KOHmpOiib 1a00paTOPHOMY 3aHITHIO

MP 24, MP 26, MP 27, MP 28,
MP 29, MP 30, MP31, MP 33
I1P6 04, IIP6 06, IIPG 08, I1P6
09, I1P6 10, ITP6 11, TTPG 12

Pazmen Ne4
JIP 16, JIP 24, JIP 25, JIP 26, JIP

@OpOHTaIBHBIN OIIPOC;

mexyuwull KOHmpoib
i P TectupoBanue;
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27, JIP 29, JIP 30, JIP 32, JIP 34,
MP 15, MP 16, MP 26, MP 27,
MP 28, ITP6 08, IIP6 09, ITP6 10,
I1P6 11, ITPG 12

Tecr-3amanue;

Pazgem Ne5
JIP 16, JIP 20, JIP 22, JIP 24, JIP
25, JIP 26, JIP 27, JIP 29, JIP 30,
JIP 32, JIP 34, MP 01, MP 03,
MP 31, MP 33, MP 34, MP 37,,
I1P6 06, ITP6 08, ITP6 09, ITP6
10, ITP6 11, ITPO 12

MeKyuutl KOHmpOo.ib

OpoHTaNIBHBIN OMPOC;
TectupoBanue;
Tecr-3amanne; OTUeT 110
1a060paTOPHOMY 3aHATHIO

Pa3nen Ne6
JIP 16, JIP 24, JIP 25, JIP 26, JIP
30, JIP 32, JIP 34, MP 01, MP
22, MP 23, MP 24, MP 26, MP
27, MP 28, MP 29, MP 39, MP
42,. TIP6 03, ITP6 10, ITP6 11,
I1P6 12

mekyu;uﬁ KOHMpOJlb

OpoHTaNBHBIN OIPOC;
TectupoBanue;
Tecr-3amanue;

Moayas 2

Paznen Nel
JIP 16, JIP 20, JIP 22, JIP 24, JIP
25, JIP 26, JIP 27, JIP 29, JIP 30,
JIP 32, JIP 34, MP 38, MP 39,
MP 42, MP 43, MP 45, MP 47,
MP 54, ITP6 03, ITP6 04, ITP6
05, ITP6 06, ITP6 07, ITP6 08,
I1P6 09, ITP6 10, ITP6 11, ITP6
12

MeKyuutl KOHmpOoJb

@pOHTaIBHBIN OIIPOC;
TectupoBanue;
Tecrt-3amanne; Pemmenne
3a1a4
Otuer no 1aboparopHoMy
3aHSTHIO

Pazmen Ne2
JIP 16, JIP 20, JIP 22, JIP 24, JIP
25, JIP 26, JIP 27, JIP 29, JIP 30,
JIP 32, JIP 34 MP 01, MP 03,
MP 06, MP 07, MP 08, MP 09,
I1P06 03, ITP6 04, ITP6 05, ITP6
06, ITP6 08, ITP6 09, ITPO6 10,
I1P6 11, ITP6G 12

MeKyuutl KOHmpOoJb

@pOoHTaIBHBIN OIIPOC;
TectupoBanue;
Tecr-3ananue; OTuer no
1a60paTOPHOMY 3aHATUIO

Pazmen Ne3
JIP 16, JIP 24, JIP 25, JIP 26, JIP
27, JIP 29, JIP 30, JIP 32, JIP 34,
MP 01, MP 03, MP 06, MP 07,
MP 08, MP 45, MP 47, MP 54,
I1P6 03, ITP6 09, ITP6 10, ITPG
11, TIP6 12

MmeKywuil KOHmpo.o

@pOHTaIBHBIN OIIPOC;
TectupoBanue;
Tecr-3amanue;

JIP 01, JIP 02, JIP 09, JIP 12, JIP

NPOMENCYMOUHYIO amme-

Brimmonnenue 3aganuii Ha
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13, JIP 16,JIP 20, JIP 22, JIP 24, cmayuro mudepeHIMpoBaHHOM 3a-
JIP 25, JIP 26, JIP 27, JIP 29, JIP yeTe
30, JIP 32, JIP 34, MP 01, MP
03, MP 06, MP 07, MP 08, MP
09, MP 11, MP 12, MP 13, MP
14, MP 15, MP 16, MP 18, MP
21, MP 22, MP 23, MP 24, MP
26, MP 27, MP 28, MP 29, MP
30, MP 31, MP 33, MP 34, MP
37, MP 38, MP 39, MP 42, MP
43, MP 45, MP 47, MP 54, T1P6
01, ITP6 02, ITP6 03, ITP6 04,
I1P6 05, ITP6 06, ITP6 07, ITP6
08, ITP6 09, ITP6 10, ITPO 11,
I1P6 12

Ilepuoouunocms KoHmpons noopazymesaem Cmapmossiii (6XOOHOU) KOHMPONb, MeKyUjull
KOHMPOJIb, NPOMENCYMOUHYIO AMMeCmayuio, cemecmposgslii KOHmpO.b (0pyeas opma KOHmpOoJis,).

1.1. Tlepevyenb TeopeTHYECKHX BONMPOCOB M NMPAKTUYECKHX YMeHMii, HEOOXOAUMBIX JIsl
NPoBeIeHUs] MPOMEKYTOYHOM aTTecTanun (oTpaxensl B ®OC)
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