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[Tpu pazpaboTke paboueil mporpaMMbl AUCUUIUINHBI B OCHOBY ITOJIO)KEHBI

1. @®I'OC CIIO no cnemmansHocTr 38.02.01 DkoHOMHKA M OyXrantepckuil yuer (1o
OTpacisiM), YTBEP)KICHHBIN MpukazoM MwuHuctepctBoMm mnpocBemenus P®D Ne 437 ot
24.06.2024 1.

®I'OC cpennero obmiero odpazoBaHus, YTBEpKIACHHBIM MHUHHCTEpCTBA 00pa3oBa-
Hus ¥ Hayku P® ot 17 mas 2012 1. Ne 413 (c usmenenusimu Ha 27 nexadbps 2023 1. Ne
1028)

VYuebublil Tu1an cnenuanbHOCTH crienuanbHocTy 38.02.01 DxoHOMUKA U OyXranTepCcKui
ydger (Mo oTpacisM), OJOOpPEHHBIM Y4YEeHBIM CcOBeTOM A30B0O-UepHOMOPCKOTro
nwxeHepHoro uacruryra ®I'bOY BO Jlonckoii 'AY TIporokos Ne6 ot 12.02.2026 r.

Pabouas mporpamma y4eOHOro mpeamera 0OmeoO0pa3oBaTEIbHOTO LHUKIA MPOTPaAMMBI
MOJTOTOBKU cliennaanucToB cpeanero 3BeHa (manee — [MIICC3) pazpaborana C yuérom
IPUMEPHOM IporpaMMbl yueOHOW AMCUMILIMHBI «XuMmus» (yrBepxkaeHa ®I'bOY AI1O
WPIIO nns peanusanuu OCHOBHOW MpodeCCHOHANBHONW 00pa3oBaTENbHON MPOTPAMMBbI
CIIO Ha 6a3e OCHOBHOTO O0IIEro 0O0pa3oBaHUs C MOTYyYECHUEM CPEAHEro o0mero oopa-
3oBanus. (IIporoxon Nel7 ot 18 urons 2024 r.).

PaGouas nporpamMmma JUCHUIUIMHBI paCCMOTPCHA U PCKOMCHAOBAHA K HCIIOJIB30BAHUIO B

yu4eOHOM Ipoliecce Ha 3aceaHuu Kadeapsl ATPOHOMHH U CEJICKIIMH CEThCKOXO3SHCTBEHHBIX
KynbTyp «25» mapta 2026 r. [Ipotokomn Ne 8.

3aBenyrommii kadenpoii: Xponwok B.b.

PaGouas nporpamMmma JUCHUINIMHBI paCCMOTPEHA U PCKOMCHIOBAHA K HMCIIOJIb30OBAHHUIO B

y4eOHOM Tpoliecce Ha 3aceJaHUu METOAMYECKOW KOMHCCHU IO 0011eo00pa3zoBaTenbHON MOATo-
ToBKe «27» Mapta 2026 . [TpoTokom Ne 7.

[Ipencenarens: XKomnobosa M.B.

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

1.1. MecTo npeamMera B CTPYKTYpE nNIporpaMmmal NOATOTOBKHU CIICHAJIUCTOB CPEAHEI0 3B€HA

PabGouass mporpamma  yueOHOro  mpeaMeTa  ABIAETCS  00S3aTENbHOM  YACThIO
0011e00pa30BaTENbHOTO IMKJIA MPOrpaMMbl IOATOTOBKM CHEIUAIMCTOB CPEJHEr0 3BEHA B
cootBercTBUU ¢ ®I'OC no crennanbHocTH (crieruanbHOCTIM) CITO 21.02.19 «3emMineycTpocTBOY.

1.2. Ilnanupyemble pe3yJibTaThl 0CBOEHHS NIpeIMeTa

B pamkax nmporpamMmbl y4eOHOTO MpeaMeTa 00yJIarOIIUMHUCS OCBAaUBAIOTCS TMYHOCTHEIE, M-
TampeIMeTHbIEC U MPEeIMETHbIE pe3yabTaThl B cooTBeTcTBUU ¢ TpeboBanusimu OI'OC cpegnero o6-
niero oopazoBanus: Ju4HocTHbIe (JIP), Mmetanpeamernbie (MP), npeaMeTrHsble A 6a30BOro
(ITP6) /mpoduasuoro(I1Pm) ypoBHs1 usyueHus.

Kozpt pe- | [Inmanupyembie pe3yabTaThl OCBOSHUS BKIIOYAIOT
3yJbTAaTOB

JIMuyHOCTHBIE PE3yabTaThl OCBOCHUS Y4€OHOTO TpeaAMeTa:
IPakJaHCKOI'0 BOCIIUTaHMS

JIP 01 c(OPMUPOBAHHOCTh TPAKTAHCKON MO3UIIUU OOYYAOMIErocss KaK aKTHBHOTO
Y OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;
JIP 02 OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX TPaB M OOS3aHHOCTCH, YBa)KCHHUE 3a-

KOHA U ITPAaBOIIOPsIJIKA;
MaTPUOTHYECKOTO0 BOCIIUTAHUS:

JIP 09 LIEHHOCTHOE OTHOILLIEHHE K TOCYAapCTBEHHBIM CHMBOJAM, HCTOPUYECKOMY U

MIPUPOJHOMY HACJEAMIO, MaMsATHUKAaM, TpaaulusaM HaponoB Poccun, nqoctu-

XKeHHsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYIE;
JYXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHHS:

JIP 12 c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MOBEACHMUS;

JIP 13 CIOCOOHOCTh OIIEHHMBATh CUTYAIlMI0 M NPUHUMATh OCO3HAHHbBIE PELICHMS,

OpPUEHTHUPYSICh HA MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;
ICTETUYECKOT0 BOCIIUTAHUS:

JIP 16 JCTETUYECKOE OTHOUIEHHWE K MHpPY, BKIOYas 3CTETUKY ObITa, Hay4yHOrO U

TEXHUYECKOI0 TBOPYECTBA, CIOPTA, TPYJA M OOIIECTBEHHBIX OTHOIICHU;

($U3M4eCKOro BOCIIUTAHUS:

JIP 20 c(OPMHPOBAHHOCTh 3/I0POBOTO M Oe30MacHOro obpasa KM3HM, OTBETCTBEH-
HOT'O OTHOIIIEHUS] K CBOEMY 3/I0POBBIO;
JIP 22 aKTUBHOE HENPUSATHE BPEAHBIX MPUBBIYEK U MHBIX (POPM MPUUUHEHHUS Bpesa

(bu3MYECKOMY U TICUXUYECKOMY 3/I0POBbIO;

TPYIOBOI'O BOCIIUTAHUS:
JIP 24 TOTOBHOCTH K aKTUBHOHU JIEITEILHOCTH TEXHOJOIMYECKON U COIMAILHON Ha-
MPaBJICHHOCTH, CHOCOOHOCTh MHHULIMUPOBATh, IUIAHUPOBATh M CaMOCTOS-
TEJIHO BBINOJIHATH TAKYIO JIESTEIBHOCTB;
JIP 25 MHTEpPEC K pa3nuyHbIM chepam MpodeccuoHAIbHON 1eATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieil npodeccun U pearr30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TJIAHBI;
JIP 26 TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOPa30BaHUIO HA IPO-
TSDKCHHHU BCEH JKH3HMU,

3KOJIOTHYCCKOI'O BOCIITUTAHUA:
JIP 27 \ c(hOPMHUPOBAHHOCTH YKOJOTMUECKOU KYJIbTYPhl, TOHUMAHUE BJIMSIHUSI COITU-




AJIbHO-9)KOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE NMPUPOJIHONW U COLUAIbHON
Cpezbl, 0CO3HaHUE INI00ATBHOTO XapaKTepa IKOJIOTHUECKUX MPobIiem;

JIP 29

AKTHBHOE HENPUSITUE NEHCTBUHN, IPUHOCIIIUX BPeJ OKPYKaIoIeHl cpee;

JIP 30

yMEHHE MPOTHO3UPOBATh HEOIArONMPHUATHBIC IKOJOTHYCCKUE ITOCICICTBUS
MpEANPUHUMAEMBIX JEHCTBUM, TPEAOTBpAIIATh UX.

HNCHHOCTHU HAYYHOI'O ITO3HAHH!

JIP 32 c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKU, OCHOBAHHOIO HA JHa-
Jore KyJabTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B TOJHMKYIb-
TYPHOM MHpE;

JIP 34 OCO3HaHWE IEHHOCTU HAY4YHOW JIesITebHOCTH, TOTOBHOCTH OCYIIECTBIISThH

IIPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIbHOCT HHIAWBUAYAJIbHO U B I'PYII-
II€.

MertanpeameTHble pe3ysabTaTbl OCBOEHUsI yueOHoro npeamera: OBiajeHUE YHUBEpPCaIbHBI-
MU Y4eOHBIMH [103HABATEJIbHBIMU JICHCTBUSAMU: 0a30BbI€ JIOTMUECKUE NEHCTBUS:

MP 01 CaMOCTOSTENIbHO (OPMYITUPOBATh U aKTyallM3UpPOBaTh MpolIeMy, paccMat-
pHUBATh €€ BCECTOPOHHE;

MP 03 OTIPEACTATH LEIH AeATeIbHOCTH, 3a]aBaTh MapaMeTPbl U KPUTEPHUU UX J0C-
THKCHHUS;

MP 06 pa3BUBATh KPEATUBHOE MBIIUJICHHE TP PEIICHUH KU3HEHHBIX pobieM;

OBnazneHne yHUBEPCAIbHBIMU y4E€OHBIMU [1O3HABATEIbHBIMU JIEUCTBUSAMHU 0a30BbIE HCCIIE-
JIOBATEIbCKUE ACHCTBHUSL:

MP 07 BJIaJIeTh HaBBIKAMU Y4e€OHO-HCCIIEI0BATEIbCKOW M MPOEKTHOH JesTenbHO-
CTH, HAaBBIKAMH pa3peleHus pooiem;

MP 08 CIIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEJIbHOMY MOMCKY METOJIOB PEIICHUS
MIPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JINYHbIX METO/IOB ITO3HAHMS;

MP 09 OBJIAJICHUE BUJAMU JNEATECIBHOCTH IO IOJYYEHUIO HOBOI'O 3HaHUSA, €r0 UH-
TepIpeTaIy, Npeodpa3oBaHUIO0 U TPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX CH-
Tyalusix, B TOM YHCJIE IPU CO3JaHUU Y4eOHBIX M COLMAIBHBIX MPOEKTOB,;

MP 11 CTaBUTh U (HOPMYNIHpPOBATH COOCTBEHHBIE 33Jauu B 0Opa3oBaTeIbHOW Jes-
TEJIbHOCTHU U JKU3HEHHBIX CUTYaLUsIX;

MP 12 BBIABIIATH NIPUYNHHO-CIICICTBEHHBIE CBA3U U aKTyaIM3UPOBATh 3a/a4y, BbI-
JBUTATh THUIIOTE3Y €€ PEIICHMs, HAXOAUTh apryMEHTHI JUIS J10Ka3aTeIbCTBA
CBOUX YTBEPXKJCHMH, 3a7jaBaTh NapaMeTPbl U KPUTEPUH PEIICHNUS;

MP 13 AQHAJIM3UPOBATH IOJIYYEHHBIE B XOJI€ PEILICHU 3a4a4y Pe3yJIbTaThl, KPUTHYE-
CKM OLICHMBATb MX JOCTOBEPHOCTb, IIPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBHUSIX;

MP 14 JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OMBbIT;

MP 15 pa3pabarbiBaTh IJIaH pelIeHHs] MPOOJIEeMbl C YUETOM aHallM3a WMEIOLUXCS
MaTEpUAIbHBIX U HEMAaTEPHAJIBHBIX PECYPCOB;

MP 16 OCYILIECTBIIATh IIeJIEHANPABIEHHBIM MOUCK IEepeHOoca CPEeACTB U CHOCOOOB
JeWcTBUS B IPO(heCCHOHAIBHYIO CPeay

MP 18 YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEeIMETHBIX obsacTeit

OBJIaI[eHI/Ie YHUBCPCAJIbHBIMU y‘ICGHBIMI/I IIO3HaBATCIIbHBIMH HeﬁCTBHHMHI
pabora ¢ nHpopMmaIuei:

MP 21

‘ BJIAZICTh HABBIKAMU TMMOJIYUYCHU HH(bOpMaI_II/II/I N3 UCTOYHUKOB PA3HbLIX THUIIOB,




CaMOCTOATENIBHO OCYILECTBIIATh IIOUCK, aHAIU3, CUCTEMATU3aLUI0 U UHTEP-
npeTaruio HHGOPMAIMK PA3IUYHBIX BUIOB B (HOPM NpeACTaBICHUS;

MP 22 CO3/1aBaTh TEKCTHI B pa3IMYHbIX (pOpMaTax C yueTOM HazHadeHus UH(popMma-
IIUH U LIEJIEBON ayIUTOPHH, BBIOMpAs ONTUMAIBbHYIO (HOpMY IPEACTaBICHUS
U BU3YaJIM3allMy,

MP 23 OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(OPMAINH, €€ COOTBETCTBUE
IIPaBOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

MP 24 UCIOJIb30BaTh CPEACTBA MHPOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHO-

JIOTHI B PEIICHHWH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OpraHH3aIlMOHHBIX
3aa4 ¢ COONIOICHHEM TPEOOBaHWUN SPrOHOMHKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, peCypcocOepeKeH s, MPABOBBIX U THUECKUX HOPM, HOPM UHPOP-
MaI[HOHHOI 0€30IMacHOCTH;

OsnasieHue yH

HNBCPCAJIbHBIMU KOMMYHHUKATHBHBIMHU HCI;'ICTBPISIMI/IZ O6H_[CHI/IGZ

MP 26

OCYHICCTBJIATH KOMMYHHKAIIMKU BO BCCX C(l)ean KHU3HU,

MP 27 pacrno3HaBaTh HeBepOaJbHbIE CPEACTBA OOIICHUS, IOHUMATh 3HAYEHHUE CO-
LUAJIbHBIX 3HAKOB, PACIlO3HABATh MPEINOCHIIKYA KOH(DIMKTHBIX CUTYalUMi U
CMSITYaTh KOH(DIUKTHI;

MP 28 BJIAJICTh Pa3IMYHBIMU CIIOCOOAMU OOILIEHHSI ¥ B3aUMOJICHCTBHSI;

MP 29 apryMEHTHPOBAHHO BECTH TUAJIOT, YMETh CMr4aTh KOH(IMKTHBIE CHTYya-
1UH;

MP 30 pPa3BEpHYTO M JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHHEM

SA3BIKOBBIX CPCIACTB,

OBJ'IaI[eHI/Ie YHHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMHU I[CflCTBPI?IMPII COBMCCTHas ACATCIIBHOCTD:

MP 31

HOHMMATh ¥ KCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHONW M MHIMBUIYaIbHOI
paboTsI;

MP 33

MIPUHUMATh 1I€JIM COBMECTHOM JEeATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHU-
poBaTh AEHCTBUS IO €€ JTOCTHKEHHUIO: COCTABIIATH IJIaH JIEUCTBUM, pacrpe-
JeNATh POJIM C YY€TOM MHEHUH YJaCTHHUKOB OOCYKJaTh PE3yIbTaThl COBME-
CTHOU paboTHI;

MP 34

OLICHMBATh KaueCTBO CBOETO BKJA/Ja U KaXJIOTO y4YaCTHHKA KOMaHJbI B 00-
IIMHA pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

MP 37

OCYHICCTBJIIATE MO3UTHBHOC CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX CHU-
TyallusX, IpOSABIISITE TBOPYCCTBO U B006pa)KeHI/Ie, OBITE HWHHUIIMATHUBHBIM.

OBJ'I&I[GHI/IC YHUBCPCAJIbHBIMU PETYJIATHBHBIMU HeﬁCTBHﬂMHI CaMOOpraHuv3anus:

MP 38 CaMOCTOSITEJIbHO OCYLIECTBJIATH MO3HABATEIIBHYIO AEATEIbHOCTD, BBISBIIATH
po0GJIeMbl, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 33aJaud B oOpa3oBa-
TEIbHOU JESITEIIbHOCTH U )KU3HEHHBIX CUTYALHSX;

MP 39 CaMOCTOSITEJIbHO COCTaBJIATh TUTAH PEIICHUs] MPOOJIEMBbI C YyY€TOM HMEIO-
IIMXCS] pECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U NMPEANIOYTEHHIA;

MP 42 JIeJ1aTh OCO3HAHHBINA BBIOOP, apTyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;

MP 43 OLICHHUBATh MPHOOPETEHHBIN OIIBIT;

OBnafieHue yH

HNBCPCAJIBHBIMU PCTYIIATUBHBIMHA )I@f/iCTBI/IfIMPIi CaMOKOHTPOJIb:

MP 45

AaBaTb OLICHKY HOBBLIM CUTYyalHsAM, BHOCUTb KOPPCKTHBBLI B JCATCIILHOCTD,
OIICHUBATHb COOTBECTCTBUEC PCIYJIbTATOB LEC/IAM,

MP 47 UCIIOJIb30BaTh IPUEMBI peIIeKCUU IS OLIEHKH CUTYalluH, BEIOOpa BEPHOTO
pelieHus;
MP 54 IPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA,;

[IpenMeTHBIE pe3yNbTaThl OCBOCHUS y4EOHOT0 mpeaMeTa:

ITP601

c(OPMHUPOBAHHOCTH MPEJCTABICHUI: O XUMHUYECKOH COCTABIISAIOLICH ecTecT-
BEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUH B MIO3HAHUU SIBJIICHUI TIPUPOIBI,
B ()OPMHUPOBAHUM MBIIUICHUS M KYJIbTYPbI JIUYHOCTH, €€ (DYHKIIMOHAIBHOM




IrPaMOTHOCTH, HEOOXOUMOM /JIsl pelIeHUs] TPAKTUUECKUX 3a/1ad U 3KOJIOTH-
94eCKU 00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IPUPOTHON CPEIE;

I1P602

BJIQJICHUE CHCTEMOI XMMHUYECKHX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOMOJIA-
raromue MOHATHS (XUMHUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHas 000JI0YKa
aroma, s-, p-, d-3JeKTPOHHBIC OPOHMTAIM aTOMOB, MOH, MOJIEKYJa, BAJICHT-
HOCTBb, JJICKTPOOTPULATCIIbHOCTb, CTCIICHb OKHCIICHUA, XMMHYCCKAad CBA3b,
MOJIb, MOJIIpHAsi Macca, MOJISIPHbIA 00bEM, yIIepoaHbIi cKener, PyHKIHOo-
HajbpHas TpyMIa, pajauKail, U30Mepus, U30MEPbI, TOMOJOTHYECKUM psl, Io-
MOJIOTH, YTJIEBOAOPOJbI, KUCIOPOJ- U a30TCOAepKallue COeAMHEHUs, Ouo-
JIOTHYECKU aKTHBHBIC BellecTBa (YIJIEBOJIBI, JKUPBI, OCIKH), MOHOMED, TO-
JUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJISIPHBIE COEAMHEHUS, KPUCTAI-
JIMYECKas PCIICTKA, THIIBI XUMHNYECCKUX peaKLII/If/'I (OKI/ICJII/ITCJIBHO-
BOCCTaHOBUTENbHBIE, 9K30- U SHIOTEPMHUUECKUE, PEaKIIMH HOHHOTO 0OMEeHa),
pacTBOP, MEKTPOJIUTHI, HEIJEKTPOIUTHI, IEKTPOJIUTHYECKAS TUCCOLUALINS,
OKHCJIUTENb, BOCCTAHOBUTEIH, CKOPOCTh XMMHUUYECKOM pPEeaKINK, XUMUYECKOE
pPaBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS] XUMUUYECKOTO CTPOCHUSI OpraHuye-
ckux BemlectB A.M.byTnepoBa, Teopusi 371€KTPOIUTHUECKON TUCCOLUAINH,
nepuoanueckuii 3axkoH J.M.MenneneeBa, 3aKk0H COXpaHEHHSI MAaCChI), 3aKO-
HOMEPHOCTH, CUMBOJUYECKHI S3bIK XUMHH, (HAKTOJIOTHUECKUE CBEACHUS O
CBOMCTBAax, COCTaBe, MOJIYYCHUU U 0€30IMaCHOM HCIOJIb30BAaHUU BAKHEUIIINX
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKOH aes-
TEJIbHOCTHU YEJIOBEKA;

I1P603

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BbIABJIATh XapPAaKTCPHBIC IMPHU3HAKKW U B3dUMO-
CBA3b HU3YYCHHBIX HOHSITI/Iﬁ, MNPUMCHATL COOTBCTCTBYIOINHEC IIOHATHA IIPU
OIIMCAHUHU CTPOCHHA U CBOMCTB HCOPraHUYCCKHUX U OPraHUYCCKUX BCIICCTB U
ux HpeBpameHHﬁ; BBISIBJISITh B3aHMMOCBS3b XMMHYCCKUX 3HAHUM C ITOHSITHS-
MU U NIPEACTABIICHUAMHA APYT'UX €CTCCTBCHHOHAYYHBIX IPEIAMCTOB,

[1P604

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX CO-
€IMHEHNI MEKIYHapOJHOTO COI03a TEOPETUYECKON M NPUKIIAJHOW XUMUU U
TPUBUAJIbHBIC HA3BaHMs BaXXHEHINX BELIECTB (ITHJIEH, allETHJICH, TJIHIIE-
puH, deHomn, Gpopmanabaerua, yKCycHas KUCIOTa, IVIMIUH, YrapHbIi ra3s, yr-
JIEKUCIIBIA ra3, aMMHaK, TalieHas U3BEeCTb, HEralleHash U3BECTb, MUTheBas
cofla M JIPYrMX), COCTaBIATh (POPMYJbI HEOPraHMUECKUX M OPraHMYECKHX
BELIECTB, YpPaBHEHMsS] XMMHUYECKUX DEAKIMH, OOBACHATh UX CMBICH; MOJI-
TBEPKJIaTh XapaKTEpHblE XUMHUYECKHE CBOWCTBA BEIECTB COOTBETCTBYIO-
MU SKCIIEPUMEHTAMHU U 3alIUCIMU YPAaBHEHUN XMMHUYECKUX PEaKLnil;

I1P605

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ YCTaHaBJIUBATh MPUHAAJICIKHOCTD U3YUCHHBIX
HCOPTaHNYCCKUX U OPTraHNYCCKUX BCUICCTB K OIMMPCACIICHHBIM KJIaCCaM U
rpyniam COGI[PIHCHPIfI, XapaKTCpU30BaTh UX COCTAB U BayKHEHIIIHE CBOﬁCTBa;
OMPEACIIATE BUABI XUMHUYCCKUX CBsI3CH (KOBaHeHTHaﬂ, HWOHHAas, MCTAJIJINYC-
CKas, BO,Z[OpOI[HaH), TUTIBI KPUCTAJNINYCCKUX PCIICTOK BCUICCTB; KJ'IaCCI/I(I)I/I-
UPOBATb XUMHNYCCKUC PCAKIIUU,

ITP606

BJIAJICHUE OCHOBHBIMU METOJIaMH HAyYHOI'O MO3HAHUS BEIIECTB U XUMHUE-
CKHX SIBICHUM (HAOIIOZICHUE, N3MEPEHUE, IKCIIEPUMEHT, MOJICITMPOBAHUE);

I1P607

c(hOPMUPOBAHHOCTh YMEHHH MPOBOAUTH PACcUEThl MO XUMHUYECKUM (POpMY-
JaM U YpaBHCHHAM XUMHYCCKUX peaKHI/Iﬁ C HUCIIOJBb30BAaHHUEM (i)I/I?;I/I'-IeCKI/IX
BEJIMYMH, XapaKTePHU3YIOIIUX BEIIECTBA C KOIMYSCTBEHHON CTOPOHBI: MacCHI,
o0beMa (HOpMaJIbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; UCTIOIb30BaTh
CUCTEMHbBIE XMMUYECKUE 3HAHUS Al TMPUHATUS PEIICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHECHUEM;

I1P608

c(hOpPMUPOBAHHOCTh YMEHHI TUIAHUPOBATH U BBIMOJHATh XUMUYECKUHN JKC-




MepUMEHT (IpeBpalleHNUs OpPraHMYEeCKHX BEUIECTB MpPU HarpeBaHUH, IMOIY-
YeHHE ATHUIICHA M U3YYCHUE €r0 CBONCTB, KAUECTBEHHBIC PEAKIIMH Ha alibje-
TUJIbI, KpaXMaJjl, YKCYCHYIO KUCIIOTY; JIeHaTypalus OelIKoB IPH HarpeBaHuH,
[[BETHBIC PEAKIMK OEIKOB; MPOBOJUTH PEAKIIMM MOHHOTO OOMEHa, ompee-
JSTh Cpelly BOJIHBIX PAacTBOPOB, KAUECTBEHHbIE peaKlMM Ha cyibdar-, Kap-
OOHAT- U XJIOPHUI-AaHHOHBI, HA KATUOH aMMOHHUS; PelIaTh dKCIEPUMEHTATb-
HbIe 3a7aun 1o TemaM "Metamisl" 1 "HemeTtamnbl") B COOTBETCTBUU C Mpa-
BUJIAMHU TEXHUKH O€30MaCHOCTU MPHU OOpAIICHUU C BEleCTBaMHU U Jabopa-
TOPHBIM OOOPYIOBAaHUEM; MPEICTABIATh PE3YyIbTaThl XUMHUYECKOTO AKCIIe-
puMeHTa B (OopMe 3aIUCH YPaBHEHUW COOTBETCTBYIOIIUX PEAKIHUil U ¢op-
MYJIMPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

I1P609

c(OPMHPOBAHHOCTh YMEHHS aHAIM3UPOBATH XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUYHUKOB (CPEACTB MaccoBOi MH(OpMaIMH, CETh
WHTepHer u apyrue);

I1P610

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATH MPaBUIIa SKOJIOTHUYECKH 11e51ec000-
Pa3HOTO MOBEACHUS B OBITY U TPYJOBOW JIEATEIHHOCTH B IENISIX COXPAHCHUS
CBOETO 37I0POBbS U OKPYKAIOIIEH TPUPOIHOM Cpelibl; YYUThIBATh OIACHOCTh
BO3JCHCTBUSI HA JKUBBIE OPraHU3MBbl OIPEIECICHHBIX BEUIECTB, MOHUMAs
CMBICJI TIOKA3aTeNs NPEIEIbHON TONYCTUMONM KOHIEHTPALIMH;

I1P611

11 00YJaroIUXCsl C OTPAaHMYCHHBIMA BO3MOXXHOCTSIMH 3JI0OPOBBS: C(HOPMHU-
POBAaHHOCTh YMEHHMsI IPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX
ITIO3HAHMS BEUIECTB U XUMUYECKUX SIBJICHUM;

I1P612

JUIS CIIETIBIX M CJIA0OBHAAIIUX OOydaroumxcs: c)OpMUPOBAHHOCTh YMEHUS
HCIIOJIb30BaTh pPelbeHO-TOUCUHYI0 cucTeMy oOo3HadeHwi JI.Bpaiins mis
3aMucyu XUMHUYECKUX HopMyII.

1.3. PexomeHayeMoe KOJIMYECTBO YaCOB HAa OCBOEHHE IPOrPaMMbl Y4eOHOI0 NpeAMeTa:
MaKCcHMaJbHOW yueOHOU Harpy3ku oOyuatomerocs 34 4acoB, B TOM YHCIIE:
00s13aTeNIbHON ayTUTOPHOM yueOHOM Harpy3ku obydaromierocs 34 4acos;
CaMOCTOSITENIbHOM paboThl 0Oyyaromierocs 0 yacos.

2. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHbI




2.1. O0beM TUCHUIIMHBI U BHAbI Y4eOHOI padoThI

Buna yueOHoii padoThl O0bem yacon

MaxkcumarnbHast yueOHast Harpy3ka (Bcero) 34
OO6s3arenbHas ayquTOpHas yueOHas Harpy3ka (BCero) 34
B TOM YHCIIE!

JIEKLIUA 18

71a00paTOPHBIE 3aHATHS 10

NPAaKTUYECKHUE 3aHATHS 6
Hrorosas arrecranus B hopme - 3a4eT ¢ OLeHKOI

2.2. Conep:xkanue yueOHOT0 MpeaMeTa KO HAaHMeHOBaHUe
Mopyns 1 Oprannyeckast XuMus

Pasznen 1. Teopernueckue OCHOBBI OpraHM4ECKONH XUMHUH.

[IpenMer opraHMuYecKOil XMMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B IOJIyYECHUU
HOBBIX BELIECTB U MaTepuaioB. Teopus cTpoeHus oprannyeckux coequHenuii A.M. byrneposa, eé
OCHOBHBIE TIOJIOXKeHHUA. CTPYKTypHBIE (POPMYIIBI OPraHUYECKHX BemiecTB. [ oMoJorus, n3oMepus.
XUMHYECKas CBA3b B OPraHUYECKUX COEIMHEHUSAX — OJUHAPHBIE U KpaTHbIE cBsA3U. [IpencrasieHue
0 KJaccu(uKaluu opraHudeckux BeuiecTB. HoMeHKIaTypa opraHMuecKuX COeIUHEHUH (cucrema-
TUYECKasi) U TPUBUAIbHbIE HAa3BaHUS BAaKHEMIIUX IPEACTABUTENEH KJIACCOB OPraHMYEeCKUX Be-
IIeCTB. DKCIEPUMEHTAIbHbIE METO/Ibl U3yUEHUS BELIECTB M UX MPEBpallleHUIl: 03HaKOMJIEHUE ¢ 00-
pa3laMy OpraHMYECKUX BEIIECTB U MaTepHallaMi Ha UX OCHOBE, MOJEIINPOBAHUE MOJIEKYJI OpraHu-
YEeCKUX BEILECTB, HAOJIIOJICHUE U ONHCaHHE JEMOHCTPAIlMOHHBIX ONBITOB IO MPEBPAIIEHUIO Opra-
HUYECKHUX BEUIECTB IPU HarpeBaHuH (IJIaBJlI€HUE, OOYTIMBaHUE U TOPEHHE).

Paznen 2. Yraeromopobl.

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psii. MeTaH U 3TaH — NpOCTEeUIINE pecTa-
BUTEINIM aJIKAHOB: (PM3NYECKHE M XMMHUYECKHE CBOWCTBA (PEaKLMU 3aMEIeHUs U TOPEHUs ), HaX0XK-
JIEHUE B NMPUPOJIE, MTOJIyY€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUH psAl. DTUIEH U MPONUIEH — MPOCTEHIINE
IPEJCTaBUTENIN AJIKEHOB: (PU3NYECKUE U XUMHUYECKHUE CBOWCTBA (peakluu THAPUPOBAHMS, rajore-
HUPOBAHUs, TUAPATALUU, OKUCIIEHUS U NTOJIMMEPHU3ALIUH), ITOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmnOyranueH-1,3: cTpoeHue, BaKHEWITHE XUMUYECKHE
cBoiicTBa (peakius noauMmepusanuu). [lonydeHre CHHTETHUECKOTr0 KayuyKa U Pe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHI psia. ALETHIIEH — IMpOCTei-
IMIUHA TPEeJCTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XMMHUYECKUE CBOMCTBA (peakuuu

TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATALIUHN, TOPEHUS ), TOJIyYeHUE U IPUMEHEHHE.



Apensl. beH3on: cocraB, cTpoeHue, pu3nyeckue 1 XMMHUIECKHEe CBOMCTBA (PEaKIUU rajore-
HUPOBAHUS U HUTPOBAHMUS), [I0JIyU€HUE U TPUMEHEHHE. TOKCUYHOCTh apeHoB. [ eHeTnueckas cBs3b
MEXy YIJI€BOJOPOJAaMHU, NMPUHAMISKAIIUMHI K pa3IMyHbIM KiaccaM. IIpuponHble UCTOYHUKHU yT-
neBoiopoaoB. [Ipupoanslit ra3 u nonytHele HeTsHbIE ra3bl. HedTh u €€ nmpoucxoxaenue. Croco-
Obl mepepaboTKH He(MTU: MEPEeroHKa, KPeKUHT (TePMUYECKUN, KaTAIMTHYECKH), muponu3. [Ipo-
JTYKTBI TIepepaOdOTKu HEPTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITY. KaMeHHBIH yrons u
IPOAYKTHI €0 MepepadOTKU. DKCIEPUMEHTAIbHBIE METO/bl M3yYEHUs BEIIECTB M MX IIpeBpallie-
HUI: O3HaKOMJIEHHE C oOpa3lamMHu IUIacCTMAacC, KaydyyKoB M pe3uHbl, Koiuiekuuu «Hedtes» u
«YT05b», MOJAEIHUPOBAHUE MOJIEKYJ YIJIIEBOJOPOJIOB U rajJOr€HONPOU3BOIHBIX, IPOBEICHUE MPaK-
TUYECKOW pabOThI: OJIyYE€HUE FTUJIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnpie 3amaun. BeUuciIeHHS 10 ypaBHEHHIO XMMHYECKOH peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEUIECTBA WJIM MPOIYKTa PEaKIUH M0 U3BECTHBIM Macce, 00bEMY, KOIHue-
CTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WA MPOJYKTOB PEAKIUN).

Paznen 3. Kucnopozacoaepskaiiue opraHiuecKie COeTMHEHUS.

[IpenensHbIe OTHOATOMHBIE CHUPTHL. METaHOM M 3TAHOI: CTPOCHHE, (PU3NIECKUE U XUMHUYE-
CKH€ CBOMCTBA (peaklMM ¢ aKTUBHBIMU METaJllIaMH, TaJIOT€HOBOIOPOaMHU, TOPEHHUE), IPUMEHEHHE.
Bonopoansie cBsI3u MeXAy MOJIEKYJIaMHM CIIUPTOB. J[eiCTBME METaHOJIA U 3TaHOJIa HA OpraHUu3M
YEJI0BEeKa.

MHoroaroMHble CIUPTHL. DTUIEHIIMKOIb U TNIMLEPUH: CTpOeHHE, (pU3NUecKue U XuMuie-
CKHE€ CBOMWCTBa (B3aUMOJICHCTBUE CO IIETOYHBIMH METallJlaMH, KadeCTBEHHAs] Peakiusi Ha MHOTO-
aTOMHBbIE crIUPTHI). JleficTBUE Ha opraHu3M uenoBeka. [I[puMeHenne rmuueprHa U 3TUIICHTJIUKOIIA.

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

Anpnernasl. @opManbaeru, aueTanbAerua: CTpoeHrne, GU3n4eckue 1 XMMUYeCKHue CBOMCT-
Ba (peaklMM OKUCIICHHS U BOCCTAHOBJICHHUSI, KAUECTBEHHBIEC PEAKIUH ), TOTyYeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE Tpe/iebHble KapOOHOBBIE KHUCIOTHl. MypaBbUHAs U YKCYCHasl KHCIOTBHI:
CTpoeHHe, pU3NYECKue U XUMHUYECKHe CBOMCTBa (CBOMCTBA, 00ILIME Ui Kjacca KUCIOT, PeaKius
sTepudUKalmn), ModydeHne U npuMeHenne. CTeapruHoOBas U OJIEUHOBAsI KUCIOTHI KaK MPEACTaBH-
TETH BBICIINX KapOOHOBBIX KUCJIOT. Mbla Kak COJNM BBICHIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE
JICCTBUE.

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

VYraeBosl: cocTaB, KiaccuuKanus yriaeBogoB (MOHO-, M- M Mojaucaxapuibl). ['roko3a —
MIPOCTEUIIINI MOHOCAXapHI: OCOOCHHOCTH CTPOSHUS MOJICKYJIbI, ((U3NUECKUE U XUMHUECKHE CBOM-

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



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

®ortocunTe3. PpyKTO3a KaK U30Mep INIIOKO3bl. KpaxMai v Leirosao3a Kak MpUpOIHBIE 110-
aumepbl. CTpoeHHe Kpaxmala M LeJUIrosio3bl. Pu3ndyeckue M XUMHUYECKHE CBOICTBa Kpaxmaia
(ruaponn3, KaueCTBEHHAs PeaKIUs ¢ HOJIOM).

DKCIIepUMEHTAILHBIE METOJbI M3yUEHUsS] BEIISCTB M WX TMPEBpAICHUN: MPOBEICHUE, Ha-
OJIfoZIcHUE W OIMKCAaHHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIMPTOB, KAYECTBEHHBIC PEAKIIUU
OJIHOATOMHBIX CHHUPTOB (OKHCJIeHHE TaHoda okcuaoMm Meau (1)), MHOroaroMHbIx ciupTOB (B3au-
MojieficTBUe TaulepruHa ¢ ruapokcuaom meau (1)), anpaeruaos (okuciieHne aMMHAYHBIM PacTBO-
pom okcuna cepeopa (1) u runpokcumom meau (II), B3ammoeicTBre Kpaxmana ¢ HoaoM), TIpoBeIe-
HUE MTPaAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnble 3amaun. Beiuncienus mo ypaBHEHHIO XMMHMYECKOH peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEUIECTBA WJIM MPOIYKTa PEaKIUH M0 U3BECTHBIM Macce, 00bEMY, KOIHue-
CTBY OJTHOTO U3 UCXOJHBIX BEHIECTB WM MPOAYKTOB PEAKIUN).

Paznen 4. A3zoTconepkaiine OopraHuuecKie COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OoTepHbIe opraHndyeckue coennHeHus. Ousndeckre U XUMHYECKUe
CBOICTBa aMMHOKHCIIOT (Ha MpUMepe IIHIHMHA). bruonoruueckoe 3HaueHUe aMUHOKUCIOT. [lentu-
nel. benku kak mpupoIHbIe BBICOKOMOJICKYIISIPHBIC coeIMHeHUS. [lepBrudHasl, BTOpUYHAs U 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: JIEHATyparus OCIKOB NMPW HArpeBaHWH, IBETHBIC pPEaKIIUN
OenKoB.

Paznen 5. BeicOkOMONEKYIIIpHBIE COEIUHEHUS.

OcCHOBHbIE TOHATHS XMMHUHU BBICOKOMOJICKYJISIPHBIX COEIWHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTETICHb MOJUMEPHU3ALINH, CPEAHSIS MOJIEKy sipHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BRICOKOMOJICKYJISIPHBIX COCIMHEHUH — TTOJIMMEPHU3aITUsl U TTOJIMKOH ICHCAITHS.

DKCcrepuMeHTAIbHBIE METOIbI U3yUEHHS BEIIECTB U UX MPEBPAIICHUI: 03HAKOMIIEHHE C 00-
pa3laMu IPUPOTHBIX M UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAy4yKOB.

Paznen 6. MexxnpeamMeTHBIE CBSI3H.

OO6mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SIBICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHSI,
aHaJIN3, CUHTE3, KiIaccuukaIys, MepruoJuIHOCTh, HAOMIOIEHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIe-

JIMpOBAaHHC.



®duszuka: Marepusi, SHEpPrus, Macca, aToM, 3JEKTPOH, MOJIEKYyJa, YHEPreTUUECKUN ypOBEHb,
BEIIIECTBO, TEN0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (DM3MUECKHE BETUYHHBI M CIUHUIIBI UX
U3MEPEHHUSL.

buonorus: knetka, opranusm, 6uochepa, oOMEH BEIIECTB B opranu3mMe, (OTOCHHTE3, OMO-
JIOTUYECKH aKTUBHBIE BelecTBa (OEIKH, YIIIeBOIbI, )KUPBI, (DEPMEHTHI).

I'eorpacdus: MuHEpaIbl, TOPHBIE TOPOBI, MOJIE3HBIC UCKOMMAEMbIE, TOILUTUBO, PeCypChl. Tex-
HOJIOTHSL: MUILEBbIC MPOAYKTHI, OCHOBBI PALIMOHAILHOIO MUTAHUS, MOIOIIIUE 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, MOIYypOBHH. ATOMHBIE OopOuUTaiu, s-, P-, danemeHTsl. OcoOEHHOCTH pacmpeserne-
HUS DJIEKTPOHOB MO OpOUTANSIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS
KoH(purypamnusi atomoB. [lepuonnyeckuii 3akoH u [leprogudeckas cucreMa XMMHYECKHUX AJICMCH-
toB JI.I. MenneneeBa. CBsA3b nepuoguueckoro 3akoHa u Ilepuoauueckoil cucteMbl XUMHUYECKUX
anemenToB J.M. MenneneeBa ¢ COBpeMEHHON TEOpHEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH H3Me-
HEHUSI CBOICTB XMMHUYECKUX DJIEMEHTOB M O0Opa3yeMbIX MMHU IMPOCTHIX U CIOXKHBIX BEIIECTB I10
rpyIIiaM U NepuoaaM. 3HaueHHe MePUOJUIECKOTO 3aKOHA B pa3BUTUU HayKu. CTpoeHue BElIecTBa.

Xumuueckasi CBsi3b. BUIbI XUMHUECKOM CBSA3M (KOBaJIEHTHAsI HEMOJIAPHAs U TIOJIIpHAsi, HOH-
Hasi, MeTajin4eckas). MexaHu3Mbl 00pa3oBaHUsl KOBAJICHTHOM XMMHUYECKOW CBsI3U (OOMEHHBIN U
JIOHOPHOAKIIETITOPHBIH). BomopoaHas cBsizb. BameHTHOCTh. DneKTpooTpulaTenbHOCTh. CTemneHb
okucneHus. oHbI: KaTMOHBI U aHWOHBI. BeriecTBa MONEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHUS.
3aK0H MOCTOSHCTBA COCTAaBa BEMIECTBA. THIIBI KPUCTAIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THMa KpuUcTamudeckor pemérku. [lonstue o aucrepcHbX cucrtemax. VIcTUHHBIE U
KOJUIOUIHBIE pacTBOPBL. MaccoBas J10Jis BEIIECTBA B PACTBOPE.

Knaccudukanus Heopranmdeckux coennHennii. HomMeHkiatypa HeOpraHM4ecKux BEIIECTB.
['eHeTrdeckas CBsI3b HEOPTAHMYECKUX BEIIECTB, MPUHAICKAIINX K PA3IMYHBIM KJIaccaM. XUMHUYe-
ckas peaknus. Knaccudukarus XMuMHYECKUX peakluii B HEOPraHMUYECKON U OPraHu4eCKOd XUMUHU.
3aKOH COXpaHEHHUS MACChI BEIIECTB, 3aKOH COXPAHEHUS U TIPEBPAIICHUS YHEPTUH TPU XUMHUYECKHX
peaKImsIX.

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

JIe Hlarenne.



OnektponuTrdeckas aucconuanus. CunbHbIe U cinaldbie 35eKTponuThl. Cpesia BOIHBIX pac-
TBOPOB BEIECTB: KHCIas, HEUTpaiabHas, menodHas. Peakinuu moHHOro oOMeHa. OKHUCIUTENBHO-
BOCCTAHOBUTEIbHBIC PEAKIIUH.

DKCHEepUMEHTAIBHBIE METOBI U3YUEHUS BEIIECTB U UX MPEBpAICHUI: JEMOHCTpaIus Tab-
mun «I[lepuoauueckas cuctema xuMmudeckux siaeMeHToB .M. MenaeneeBa», u3ydeHue Mojeneu
KPUCTATMYECKHUX PEIIETOK, HAOIIOICHNE U ONHUCAaHUE JIEMOHCTPAIIMOHHBIX M Ja00paTOPHBIX OIbI-
TOB (pa3yioeHue MEePOKCHAa BOJAOPOJa B MPUCYTCTBUM KaTallu3aTopa, OMPEICICHHE CPEebl pac-
TBOPOB BEIIECTB C MTOMOIIBIO YHUBEPCATLHOIO UHAMKATOPA, PEAKIIU HOHHOTO 0OMEHa), MPOoBee-
HUE TTPaKTUYECKON paboThl «BimsiHUE pa3nudHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKON PEaKITUN.

Pacuérnbie 3anaun. Pacuérel o ypaBHEHUSM XUMHUYECKUX PEAKIIHI, B TOM YUCIIE TEPMOXH-
MHUYECKHE PACUYEThI, PACUETHI C UCIIOJIb30BAHUEM MTOHATHUS «MAacCOBasi J0JISl BEIIECTBAY.

Paznen 2. Heopranudeckas Xumusi.

Hewmeramnsl. [Tonoxenue HemeramwioB B [lepuoauueckoit cucteMe XUMHUECKUX 3JIEMEHTOB
J.W. MenneneeBa u 0COOEHHOCTU CTPOEHUs aTOMOB. PU3NYECKUE CBOICTBA HEMETAIIOB. AJLIO-
TPOIHS HEMETAJLIOB (Ha MpUMEpPEe KUCIOpoaa, cepsl, hocdopa u yriepoaa). XMMUIECKHE CBOMCTBA
BaXHEHIIIMX HEMETAIJIOB (TaJIOT€HOB, Cepbl, a30Ta, ocdopa, yriaepoaa u KpeMHHs) U UX COeTUHE-
HUN (OKCHIIOB, KHCIOPOCOICPKAIIUX KUCIIOT, BOAOPOJHBIX COoeMMHECHMM). [IpuMeHeHne BakHEH-
IINX HEMETAJIOB U X COCIUHCHUM.

Meransl. [lonoxenne metaiioB B [lepuoanueckoil cUCTEME XUMUYECKHUX deMeHTOB [I. 1.
MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 00010YeK aTOMOB MeTauioB. O0mue usude-
CKHe cBoicTBa MeTayuioB. CrlaBbl METAIIOB. DJIEKTPOXMMHUUYECKHI psAJl HAIPSHKEHUM METallIoB.
XUMHYECKHUE CBOMCTBAa BAXKHEWINIMX METAUIOB (HATPHUH, Kalaui, KaJbI[Ui, MarHuii, aJtOMUHUH,
IIUHK, XPOM, KeJIe30, MElb) M UX coenuHeHui. OO0Imme crnocoosl moydeHus: MeTauioB. [Ipumene-
HUE METaJNIOB B OBITY U TEXHUKE. DKCIIEpUMEHTAIbHbIE METO/IbI M3YUYEHUS BEIIECTB U X MpEeBpa-
HICHWI: U3y4yeHUe KOJUIeKINH «MeTalubsl U CIUIaBbl», O0Pa3I[0B HEMETANJIOB, PEIICHUE dKCIEepH-
MEHTAJbHBIX 3a/1a4, HAOJIOJCHHE W ONMUCAaHWE JIEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB
(B3aMMOJIeHiCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT W MIEJIOYEH, KAYeCTBEHHBIE PEak-
UM Ha KaTHOHBI METAJIJIOB).

Pacuérnpie 3amaun. Pacuérhl Macchl BemecTBa WM 00bEMA ra30B MO W3BECTHOMY KOJHUYeE-
CTBY BeIIIECTBa, Macce Wi 00BEMY OJTHOTO M3 yUACTBYIOIIUX B PEAKIIMH BEIIECTB, PACUETHI MACCHI
(00BEMa, KOTMUeCTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIA OJHO W3 BEIIECTB UMEET MPUMECH.

Pazgen 3. Xumus u xu3Hb. MexnpeaMeTHbIE CBS3H.

Ponp xumuu B 00ecrie4eHUH 3KOJOTHYECKON, SHEPreTHUECKON U MUIIEBOW OE€30TMacHOCTH,
pa3BUTHU MeIUIMHEIL. [IOHITHE O HAYYHBIX METOAAX MO3HAHUS BEIMIECTB U XMMHUYECKUX PEAKITUU.

[IpencraBienuss 00 OOIIMX HAYYHBIX MPHUHIMIAX MPOMBIIICHHOTO MOJIYYeHHs] BaXXHEHIINX Be-



niecTB. YenmoBeK B MHUpPE BEUIECTB U MATEPUAIOB: BAXKHEUIIIME CTPOUTEIbHBIE MaTepHUabl, KOHCT-
PYKIIMOHHBIE MaTepHUalibl, KPACKHU, CTEKJIO, KepaMHUKa, MaTE€pHaIbl UIsl AJIEKTPOHUKH, HaHOMATe-
pHalibl, OpraHUYeCKHe U MUHEPATIbHBIC yI00pCHHUS.

XUMUA U 3I0pOBbE YEJIOBEKA: MpaBUJIa UCIOJIb30BaHUA JICKAPCTBEHHBIX IpEnapaToB, Mnpa-
BIJIa O€301IACHOTO MCIOJIb30BAHUS MTPENapaToB OLITOBOM XHUMHUH B IIOBCETHEBHOM JKU3HHU.

OO0mue ecTecTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHs, aHATU3,
CUHTE3, Kiaccu(uKaius, IepUoJMIHOCTh, HAOIIOACHHE, IKCIICPUMEHT, MOJICTUPOBAaHUE, U3MEpe-
HHE, SBJICHHUEC.

®dusuka: Matepusi, SHEPIHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOI, PAJIUO-
aKTUBHOCTH, MOJICKYJIa, DHEPTreTUYECKUN YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSTHUE
BEIECTBA, ((U3NYECKUE BEIMUYMHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

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

TexHONMOTHsA: XUMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYPTHUs, MPOU3BOJICTBO CTPOUTEIIHHBIX
MaTepHayioB, CEIbLCKOXO03IUCTBEHHOE IMPOU3BOJICTBO, MHUIIEBAs MPOMBIIIJICHHOCTD, (apMarieBTHYe-
CKasi IPOMBILUIEHHOCTb, MPOU3BOJICTBO KOCMETUYECKUX IMPENapaTroB, NPOU3BOJICTBO KOHCTPYKILIU-

OHHBIX MAaTCPUAJIOB, SJICKTPOHHAA ITPOMBIINIIICHHOCTh, HAHOTCXHOJIOTUH.



2.3. TemaTu4eckoe (MOypo4HOe) IVIAHHPOBAHHE

HanmenoBanue pas-
JIEJIOB U TEM

Teoperndeckue 3aHATHS
n1abopaTOpHEIC 3aHATHUS U IPAKTUICCKIEC
3aHATHUS, CAMOCTOSTEIIbHAS
paboTta 00yyaromuxcs

O0beM
YacoB

JIP

1

2

4

Moayas 1 Opranm-
gyecKass XuMHus
Paznen Nel Teoperu-
YECKHE OCHOBBI Opra-
HUYECKON XUMHH

Coneprxanue yueOHOTO MaTepuaia

JIP 01, JIP 02, JIP 09

JleknmoHHbIe 3aHATHIA

IIpeomem opeanuueckoti xumuu: €€ BOZHUKHO-
BEHUE, pa3BUTHE U 3HAYCHHUE B IMOJTYYCHUH HO-
BBIX BELIECTB U MaTepuanoB. Teopus CTpOCHUS
opranndeckux coenqunenuit A.M. bytieposa,
€€ OCHOBHBIE TIOJIOKEHUSI.

JIP 12, JIP 13, JIP 16,
JIP 34

IIpakTHyeckue 3aHATHSA

CmpykmypHble popmynbl OpeaHUYecKux ge-
wecms. I'oMonorusi, nzoMepusi. XuMU4ecKas
CBSI3b B OPraHUYECKUX COEIMHEHUSX - O/IU-
HapHbIe U KpaTHble cBs3U. [IpeacraBnenue o
KJIacCU(UKALUN OPTraHUYECKUX BEIIECTB.
Homenxnamypa opeanuueckux coeounenui
(cucremaTuveckasi) U TPUBUAIbHBIC HA3BAHUS
BAKHEUILNX IPEICTaBUTENIECH KIIACCOB Opra-
HUYECKHX BELIECTB.

Pa3nen Ne2 Vrieso-
OPO/IBI

Coneprxkanue y4eOHOro Marepuaia

JIP 16, JIP 20, JIP 22,
JIP 25, JIP 26, JIP 27,

JlekuoHHbIE 3aHATHI

A7nkamnwvl: cOCTaB U CTPOEHUE, TOMOJIOTUYECKUH
psaa. MeTaH 1 3TaH - IPOCTEUIINE MPEACTABYA
TEJW aJIKaHOB: (PU3MYECKHE M XHUMHUYECKHE
CBOICTBa (peakuMM 3aMEIIeHHUs U TOPEHHS),
HaXO0XJIEHUE B MPUPOJE, OJyUYEeHUE U TIPUMeE-
HEHHUE.

Anxenvl: COCTaB U CTPOEHUE, TOMOJIOTUYECKU
psiA. DTWIEH U NPONUIIEH - IPOCTEHIINE Npe-
CTaBUTEIM AJIKEHOB: (U3UYECKUE M XMMHYe-
CKHe CBOWCTBA (peaKkiy THAPUPOBAHUS, Iallo-
TEHUPOBAHUS, THJIpaTallii, OKUCIEHUS U I10-
JUMEpU3aliN), TOTy4eHHE U IPUMEHEHHUE.
Anxaouenvr: 6yranuen-1,3 u MeTunOyTagueH-
1,3: cTpoenue, BaXXHEWIINE XUMUYECKUE CBOM-
cTBa (peakuus nonuMepuszanuu). [lomydenue
CUHTETHUYECKOTO KayuyKa U PE3HHBI.

AnKuHbl: COCTaB U OCOOEHHOCTH CTPOCHHA,
TOMOJIOTHYECKHUI psii. ALIETHIIEH - MPOCTEH-
IIMI MPEICTAaBUTENb AJIKHMHOB: COCTaB, CTPOE-
HUe, (u3nyeckue M XHMHUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TaJOr€HUPOBAHUS,
TUpaTaliy, TOpeHus), MOJyYeHHe U IpHUMe-
HEHHUE.

Apenvl. beHzon: cocraB, CTpoeHue, (uznde-
CKHME€ U XMMHMYECKHE CBOMICTBA (peaKuu Tajo-

TeHUPOBAHUS M HUTPOBAHUS), TMOITYYCHHE U

JIP 30, JIP 32, JIP 34
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npuMeHenue. Toiyos: cocTaB, cTpoeHue, (hu-
3MYEeCKHE M XHMHMUYECKHE CBOMCTBa (peakiuuu
rajloreHUPOBAaHUS M HUTPOBAHUS), MOJTYyUYCHUE
u npumeHeHne. TOKCUYHOCTh apeHoB. ['eHe-
TUYECKasl CBSI3b MEXAY YIVIEBOJIOPOJAMHU,
MPUHAISKALMMHI K Pa3JIMYHBIM KJlaccam.

IIpakTuyeckue 3aHATHSA

Ipupoonvie ucmounuku y2neo000opo0oos. Ilpu-
POJIHBII ra3 U MOMYyTHHIE HE(PTIHBIE Ta3blI.
Hedts u ee npoucxoxaenue. CiocoOsl nepe-
paboTKu HeTU: TIepEroHKa, KPEKUHT (TepMH-
YECKUM, KaTATUTUYECKHi ), Tupoiu3. [Ipomyk-
TBI IEPEepPadOTKU HEPTH, X TPUMECHEHHUE B
IIPOMBIIIIIEHHOCTH U B ObITy. KameHHbII
YroJib ¥ MPOAYKTHI €0 MepepadboTKy.

JlaGopaTopHble 3aHATHUSA

Ankauwbl: MeTaH W 3TaH - MPOCTEHIINE TPEI-
CTaBUTEIIM AITKAHOB: (PU3NYCCKUE M XUMHUYC-
CKHE CBOMCTBA (peaKIMU 3aMEIICHUS U TOpe-
HUS1), HAXOXJCHUE B MPHUPOJE, MOIYyYCHHE U
IIPUMEHEHUE.

Ankenvi: DTUIIEH W MPONWIEH - MPOCTEUIINE
MPEACTABUTENHN AJIKEHOB: (U3HYECKUE U XH-
MUYECKHE CBONCTBa (peakIuu TUAPUPOBAHUSA,
rajJOreHUpOBaHUs, THAPATALMU, OKUCIECHUSA U
MOJIMMEPU3AIIUH ), TIOTYYECHUE U IPUMEHEHHE.

Pa3nen Ne3 Kwuciio-
[POJICOIEpIKale opra-
HUYECKHE COSTUHEHUS

Coneprxanue yueOHOTO MaTepraia

JIP 16, JIP 20, JIP 22,
JIP 25, JIP 26, JIP 27,

JleKuMOHHbBIE 3aHATHIA

IIpedenvuvie oonoamommvle cnupmei. Bogo-
POJIHBIE CBA3H MEXKIY MOJIEKYJIaMH CITUPTOB.
[lelicTBre Me€TaHOIA W 3TaHOJIA HA OPTaHU3M
YyeJloBeKa.

MHnozoamomnvie cnupmul. ITUICHTIINKONb U
[JIMLIEPUH: CTPOEHUE, PU3NYECKUE U XUMHUYE-
CKHe€ CBOICTBa (B3aMMOJEICTBHE CO 1IET0Y-
HBIMH METaJlJTaMH, KaUeCTBEHHAsl peakIusl Ha
MHOT0OaTOMHbIe ciupThl). [leiicTBue Ha opra-
HU3M uenoBeka. [IpuMenenue riunepusa u
ATUIICHTJIUKOJIS.

@enon: cTpoEHUE MOJIEKYIbI, (pU3NUECcKHe U
XUMUYECKHE CBOWCTBA. TOKCHYHOCTH (heHOIa.
[Tpumenenue penona.

Anvoezuowvl u kemonwt. Dopmanbaerun, are-
TalbJAETHA: CTPOEHUE, PU3NYECKHE U XUMHYe-
CKHe€ CBOICTBa (peakuu OKHCIEHUS U BOCCTa-
HOBJICHUS, KAYECTBEHHbIE PEAKIINH ), TIOTyde-
HUE U IPUMEHEHHE.

OonoocHosHble npedeiibHble KapOOHOBbLE KU-
cnomul. MypaBbUHAS U YKCYCHAsl KUCIIOTHI:
cTpoeHue, (pusnueckre u XMMHUYECKHe CBOMCT-
Ba (CBOIicTBa, 00IIME [T KJIacca KUCIIOT, pe-
aKuus 3TepuduKaum), IoITy4eHue U mpume-
HeHue. CTeapuHOBasi M OJIEMHOBASL KUCIOTHI

KaK IMPCACTAaBUTCIIN BbICIIHUX Kap6OHOBLIX KH-

JIP 30, JIP 32, JIP 34
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CJIOT. MBUITa KaK COJH BBICIIHX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBUE.

Crooicubie 2¢hupsl Kaxk npouzsooHvle KapOOHO-
8b1xX Kuciom. I'uaponu3 cioxxHbIX 3UpPOB.
JKupsl. I'maponus xupos. [Ipumenenue xu-
poB. buonoruueckas poib )KUpOB.

Vaenesoowi: cocras, knaccudukanus yrieBo10B
(MOHO-, 11- U oaucaxapuabl). ['moko3a -
MPOCTEUIINNA MOHOCAXapH/a: 0COOEHHOCTH
CTPOCHUS MOJIEKYJIbI, (pU3HUECKUE U XUMHUYE-
CKHE CBOICTBa (B3aMMOJECICTBUE C THIPOKCH-
nom meau (II), okucnenne aMMuavHbIM pac-
TBOpOM okcuaa cepedpa (I), BoccranoBieHue,
Opo’KeHUEe TIII0KO03bl), HAXOXKICHHUE B IPUPOJIE,
pUMeHeHue, buonoruueckas poib. DoTocuH-
Te3. PpyKTO3a Kak n3oMep rimoko3bl. Kpaxman
U 1IEJIJTI0J103a KaK IPUPOJHBIE IOJUMEPBI.
CrpoeHue kpaxmaia 1 Leio103bl. Pusnye-
CKHE€ U XMMUYECKHE CBOMCTBA Kpaxmaja (ruj-
pOJIN3, KAYECTBEHHAsI peaKLus C HOJIOM).

JlaGopaTopHble 3aHATHS

MeTaHOII ¥ 3TaHOIT: CTPOCHHE, PU3UUECKUE 1
XAMHUYECKUE CBOMCTBA (PEaKIMK C aKTUBHBIMH
MEeTaJlIaMH, FAJIOTE€HOBOIOPO/IaMHU, TOPEHHE),
TIPUMEHEHHUE.

Pa3zzgen Ne4 Asorco-
NepIKalue OpraHmye-
CKUE COEIUHEHUS

Coneprxanue yaeOHOTO MaTepraia

JIP 16, JIP 24, JIP 25,
JIP 27, JIP 29, JIP 30,

JleKIuoHHbIE 3aHATHH

Amunokuciomsl Kak amgomephvle opearHuye-
ckue coeounenus. Pu3nueckrue U XUMHUUIECKHE
CBOMCTBAa aMMHOKUCIIOT (Ha TpUMepe TIIUITH-
Ha). bruonornveckoe 3HaYCHNE AMUHOKHCIIOT.
IlenTtuaer.

Benxu kak npupoonvie 8bicokoMONEKYIAPHBLE
coeouneHus. [lepBuyuHasi, BTOpHYHAS U TPe-
TUYHAS CTPYKTypa OeNKOB. XUMUYECKHE
CBOMCTBA O€JIKOB: THAPOIH3, JCHATYpaIHs,
KaueCTBCHHBIC PEaKIIMK Ha OCIIKH.

JIP 34

Paznen Ne5S Bricoko-
MOJIEKYJISIPHBIE CO-
CINHCHUA

Coneprkanue y4eOHOro Marepuaa

JIP 16, JIP 20, JIP 22,
JIP 25, JIP 26, JIP 27,

JleKIIMOHHDBIE 3aHATHIA

OcHogHble NOHAMUSA XUMUU 8bICOKOMOJIEK)-
JIAPHLIX COEOUHEeHULl: MOHOMEP, TIOJTUMED,
CTPYKTYPHOE 3B€HO, CTEIEHb MOJUMEPU3AITUH,

JIP 30, JIP 32, JIP 34
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cpenHsisi MoJieKyJsipHasi Macca. OCHOBHBIE Me-
TOJbI CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEAU-
HEHUH - NOJUMEPHU3ALMS U MTOJTUKOHICHCALUS

JlabopaTopHble 3aHATHS

DKcnepumeHmanbHvle Memoovl U3VYeHUs Ge-
wiecme u ux npespaujenuli: 03HAKOMIICHHE C
o0Opa3LaMu IPUPOJHBIX U UCKYCCTBEHHBIX BO-
JOKOH, IUTacTMacce, KaydykoB. Ilomyuenue
CUHTETUYECKOIO KayuyyKa U PEe3UHbI

Pasnen Ne6 Mex-
MPEIMETHBIC CBS3U

Coneprxanue yueOHOTO MaTepHuaia

JIP 16, JIP 24, JIP 25,

JleKIIMOHHDbIE 3aHATHIA
OO0mMe ecTecTBEHHO-HAYYHBIC TTOHSATHS: SIBJICH
HUE, HAyYHBIA (aKT, TUTIOTE3a, 3aKOH, TEOPHUS,
aHaIM3, CUHTE3, KIACCHU(UKAIUs, MEePHUOINY-
HOCTh, HaOIIOJEHUE, W3MEPEHHUE, JKCIICPH-
MEHT, MOJICJINPOBAHUE.

JIP 30, JIP 32, JIP 34

Moayas 2 O0mas u
HeOpraHu4vecKasi
XUMHSA

Pazgen Nel Teoperu-
YECKUE OCHOBBI XH-
MUU

Coneprxkanue y4eOHOro Marepuaia

JIP 16, JIP 20, JIP 22,

JleKnmoHHbIe 3aHATHIA

XuMHU4eCcKui eMeHT. AToM. Sapo atoma,
M30TOIbI. DJIEKTPOHHAsA 000J104Ka. DHEpreTH-
YeCKHUEe YPOBHU, MOAYPOBHHU. ATOMHBIE OpOU-
TalH, s-, P-, d-amemenTsr. OcoOeHHOCTH pac-
IpeeNIeHHsI IEKTPOHOB 110 OPOUTAIISIM B
aTOMax 3JIEMEHTOB IIEPBBIX YETHIPEX NEPUO-
JIOB. DJIEKTPOHHAS KOH(UTYpAIUs aTOMOB
Ilepuoouueckuii 3akon u Ilepuoouueckas cuc-
mema xumuyeckux snemenmos J[.H. Menoe-
neesa. CBsi3p nepuoguveckoro 3akoHa u Ile-
PHOINYECKONW CHCTEMbBl XMMHMUYECKHUX 3JIEMEH-
ToB [I.1. MenzeneeBa ¢ COBPEMEHHON TEOPH-
eil cTpoeHus: aToMOB. 3aKOHOMEPHOCTH M3Me-
HEHMsI CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 00-
pa3yeMbIX UMM NPOCTHIX U CJIOXKHBIX BEILECTB
[0 TpyHIaMm U nepuojam. 3HaueHue Mepruoin-
YECKOr0 3aKOHa B Pa3BUTHH HAYKH.

Cmpoenue eewecmeéa. XUMHUECKas CBS3b.
Buapl xumuueckoi cBsI3U (KOBaJIEHTHAsI HETIO-
JSIpHAs U TOJISIpHAs, HOHHAsI, METaJIJIN4ecKast).
HoHbl: KaTHOHBI M aHWOHBL. MeXaHu3Mbl 00pa-
30BaHUsl KOBAJICHTHOM XMMHYECKOH CBS3Y
(0OMEHHBIN U TOHOPHO-aKLENTOpHBIH). Bomo-
pOJIHAs CBS3b.

Banenmnocmeo. DNEKTPOOTPULIATENBHOCTD.
CrerneHp OKUCIIEHUS.

Bewecmea monexynsapno2o u HeMOneKyIApHO20
cmpoeHus. 3aKOH TIOCTOSTHCTBA COCTaBa Bellle-
cTBa. TUIBI KPUCTAUNINYECKUX PELIETOK. 3aBU-
CUMOCTb CBOMCTBA BEIIECTB OT THUIIA KPUCTAJ-
audyeckon pemeTkd. lloHsTHE O IUCIIEpCHBIX
cuctemax. VICTUHHBIE U KOJUIOMJIHBIE PacTBO-
pbl. MaccoBasi 10711 BEIIECTBA B PACTBOPE.

JIP 25, JIP 26, JIP 27,
JIP 30, JIP 32, JIP 34

[MpakTnyeckue 3aHATHS
Knaccugurayusa neopeanuueckux coeoureHnutl.
Homenkiiatypa HeOpraHmuecKux BEIIECTB.

Xumuueckas peaxyus. Knaccuduxaius XUMH-
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YECKUX PEaKIUi B HEOPTaHUYECKOM U OpraHu-
YEeCKO XMMHUHU. 3aKOH COXpPAHEHHS MacChl Be-
IIECTB, 3aKOH COXPAHEHHUS W IPEBpallCHUs]
SHEPrUH MMPU XUMUYCCKUX PCAKITUAX.
OxuciumenvbHO-80CCMAHOBUMENbHbLE PEaAKYUU
Inexmpoarumuyeckasn ouccoyuayusi. CUIbHBIC
1 cialbie 37eKTpoauThl. Cpena BOJTHBIX pac-
TBOPOB BEIICCTB: KHCJas, HEUTpalibHas, IIe-
noyHasi. Peakiium noHHOro ooMeHa.

JlaGopaTopHble 3aHATHUSA

Ckopocmb peaxyuu, €€ 3aBUCUMOCTb OT pPa3-
JMYHBIX (PAKTOPOB.

Obpamumvie peakyuu. Xumuueckoe pasHose-
cue. MaKTOPBI, BIMSIOLIME HA COCTOSHHE XH-
muyeckoro paBHoBecus. [Ipuniun Jle Illate-
Jbe.

Paznen No2 Heopra-
HUYECKass XUMHSI

Coneprxkanue y4eOHOro Marepuaia

JIP 16, JIP 20, JIP 22,

JleKuMOHHBIE 3aHATHIA

Hememannwvi. Ilonoxenne nemeramion B [le-
PUOIMYECKON CUCTEME XUMUYECKUX DJIEMEH-
toB JI.I. MeHeneeBa 1 0COOCHHOCTH CTPOE-
HUS aTOMOB. @U3HMYECKHE CBOWCTBA HEMETA-
JI0B. AJIJTOTPOIMS HEMETAJUIOB (Ha IIpUMeEpe
KHCTI0po/ia, cepsl, hocdopa u yriepozaa)
Memannwi. 1lonoxenne meramuios B Ilepuonu-
YECKOW CHCTEME XMMHYECKUX 3neMeHToB [I.1.
MenneneeBa. OcoOEHHOCTH CTPOCHHS DIIEK-
TPOHHBIX 000JI04€K aTOMOB MeTaioB. O0mue
¢dusndeckue cBorcTBa MetaioB. CriiaBel Me-
TaJUIOB. ODJIEKTPOXUMUYECKUN PsJ HampshKe-
HUM METAJUIOB.

I'enemuueckas c6:3b HeOpeaHUUECKUX Ge-
wecma, IPUHAICIKAIUX K Pa3TUIHBIM KJIac-
caM.

JIP 25, JIP 26, JIP 27,
JIP 30, JIP 32, JIP 34

JlabopaTopHble 3aHATHUS

Xumuueckue ceoucCmea 8adCHeUux Hememan-
7106 (TaloOTreHoB, cepbl, a30Ta, (ocdopa, yrie-
poia U KpEMHHUS) U UX COEAMHEHUI (OKCHIOB,
KHCIJIOPOJICO/IEPKAIUX KHUCIIOT, BOJOPOJHBIX
coenuHeHui). [IpuMeHeHHEe BaKHEHIIMX He-
METAJIJIOB U UX COEANHEHUH.

Xumuueckue ceoticmea 8adCHeUUUx Memaiios
(HaTpuii, KaJMid, KaJblIUi, MarHui, alrOMU-
HUH, HUHK, XpOM, XKeJle30, Melb) U UX COeIH-
HeHui. OOmue crnocoObl MOMy4YeHHUs MeTall-
noB. [IpumeHeHne MeTamioB B ObITY U TEXHHU-
Ke.

Paznen Ne3 Xumus u

Coneprkanue yueOHOro Marepuasa

JIP 16, JIP 24, JIP 25,
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KHU3Hb

JleKIMOHHbIE 3aHATHI 1 JIP 27, JIP 29, JIP 30,
Poie XuUMHH B 00€CIIEUYEHNH SKOJIOTHIECKO, JIP 34
YHEPreTHYECKOH M MUIIEBOI 0€30MacHOCTH,
pa3BUTUU MeAUIUHBL. [loHsATHE 0 HAYUHBIX
METOAaX ITO3HAHUS BEIIECTB U XUMHUUECKHUX
peaKkIuid.

Ilpeocmasnenus 06 0OWUX HAYUHBIX NPUHYU-
nax NpOMbIUIEHHO20 NOJLYYEHUs. BANCHEIUUUX|
sewyecms. YeaoBEeK B MUPE BEIIECTB U MaTe-
pHUAOB: Ba)XHEHIIIME CTPOUTENbHBIE MaTepua-
Jbl, KOHCTPYKIIMOHHBIE MaTepHuajbl, KPacKu,
CTEKJIO, KepamMuKa, MaTepualbl JJId 3JIEKTPO-
HUK{, HAaHOMAaTepHUaJlbl, OPraHUYECKUE U MHU-
HEpaJIbHBIC yIOOpEHUSI.

Xumusi u 300po6ve yenosexa: MpaBuiia UCTIOJb-
30BaHUsl JICKAPCTBEHHBIX IPENapaToB, MpPaBHU-
7a 0e30MacHOTO HCIIOJIb30BAHMS TIPENapaToB
OBITOBOM XMMUH B IIOBCEIHEBHOMN KU3HU

3. YCJIOBUS PEAJIMZALIIMU JUCLHHUITJIMHBI

3.1. TpeboBaHUsI K MUHUMAJBLHOMY MaTePUATIbHO-TEXHUYECKOMY 00ecTiedeHuI0

Peanu3zanust mporpaMMbl JUCHUIUIMHBL TpeOyeT HaMu4us y4eOHOro KaOWHETa TEOpUHU opra-
HUYECKON M 00IIel XMMUHU, XUMHYECKOU J1Tab0opaToOpuH.

Obopyoosanue yuebHo20 KabuHema meopuu Op2aHUYecKol u 0ouel XUMUL:

IMOCaJ0YHBIC MCCTA 110 KOJIMYCCTBY O6yanOHIHXCﬂ;
pa60qee MECTO IPCIogaBaTeId,

JTOCKa JJIsl HAITMCaHUS;
[Tepuoanueckas cucrema snnemenTo J.M. MenneneeBa, TaOIUIIbI U TUIAKATHI.

Obopyoosanue xumuueckou 1abopamopuu’

Criektpo(hoTOMETpHI U (HPOTOKOIIOPUMETPHI.

Pedpakromerp, nonomep, pH-meTp, KOHITYKTOMETP, MUKPOCKOIIBI

My¢enbHas neub

AHAIIMTUYECKUE U TEXHUIECKUE BECHI.

Tepmocrartsl.

XO0JIOIMIILHUK

HacronbHbie 1abOpaToOpHBIE YCTAHOBKH TI0 HEOPTAaHWMYECKOW M OPTaHMYECKOW XUMUH,

aHAJIUTUUYECKOE U J1a0opaTOpHOE 00OPYAOBaHHE, ayIUTOPHBIE U XUMHUUYECKUE JIAOOPATOPHBIE CTO-
JIBI, BBITSDKHBIE IIKA(]BI.

3.2. UndopmaunonHoe odecriedeHue 00yueHust
[lepeueHp pekOMeHIyeMbIX yueOHBIX M3JaHuil, IHTepHeT-pecypcoB, AOMOIHUTENLHON JTUTEpaATy-

pHI

OcHOBHBIE MCTOYHHUKH:

1. Xumus: 10-it knacc / Ta6puensn O. C., Ocrpoymos U. I'., Cnagkos C. A. — 6-¢ usL., crep.—

N3patensctBO «IlpocBemenuer.,2025.—128 ¢ https://e.lanbook.com/img/cover/book/473033.jpg
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https://e.lanbook.com/img/cover/book/473033.jpg

2. Xummus: 11-it knacc / Tabpuensn O. C., Octpoymos U. T'., Cnaakos C. A. — 6-e u3j., crep.—
N3patenscTBo«lIpocBemenue».,2025.—127c.
https://e.lanbook.com/img/cover/book/497801.jpg

3. Xumus: 6a30Bblii YPOBEHb: TPEHUPOBOUYHBIE U NPOBEpOUHble paboTsl / Paneuxuit A.M.. — 2
usn. M3narensctBo «IIpocsemenuey,2025https://e.lanbook.com/img/cover/book/473054.jpg

JlonoTHUTeIbHbIE HCTOYHUKH:
1.  Xwumwusa: 6a30Bwiii ypoBeHb: yueOHUK / Pymsutuc I'. E., ®enpaman @. I'. — Mockaa :
[Mpoceemenwue, 2025. — 336 c https://e.lanbook.com/img/cover/book/473036.jpg
2. O6mas xumus / EropoB B. B. — 2-¢ u3n., crep. — Canxkr-Iletepoypr: Jlans, 2023. — 192c¢.
https://e.lanbook.com/book/322550
3. Xwummus: yueOnuk / O.C. I'abpuensn, N.I'. OctpoymoB. — 12-e uzn., — M: M3narenbckuit
HeHTp «Akaaemus», 2014. — 336 c.

basbl nannbix, UHTEpHET-pEcypchl, HHYOPMALIMOHHO-CIIPABOYHBIE U [IOMCKOBBIE CUCTEMBI.
HHTEepHeT-pecypehl M DIEKTPOHHO-OMOINOTEYHbBIC CUCTEMBI:

a) IporpaMMHOE 0OecTieUeHe
Cucremusie porpamMmmMmHusie cpeacta: Microsoft Windows XP,
[Tpuknagneie mporpamMubie cpeactsa: Microsoft Office 2007 Pro, FireFox
0) 0a3bl NaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHBIEC U TIOMCKOBBIC CUCTEMBI:
KaTajor o0pa3oBaTeIbHBIX HHTEPHET-pecypcoB http://www.edu.ru/
XUMHUYECKUH KaTaJIor: XUMHUYECKue pecypenl Pynera http://www.ximicat.com/
[Mopran ¢pyHaaMeHTAIEHOTO XUMHYECKOTo 00pazoBanus Poccuu http://www.chemnet.ru
XuMuK: caiit o xumun w1 xuMukos http://www.xumuk.ru/
Xumudeckuit cepsep http://www.Himhelp.ru
DNeKTpoHHAas HHPOPMaLMOHHAs 00pazoBaTeIbHas cpeja MHCTUTYTa https://aunn.pd/

3.3. OcoGenHoCTH peanu3anuu padoyeil NporpaMmsbI

B uckimounTenpHBIX CITydasx NpU peau3anuu pabodei mporpaMMbl TPUMEHSETCS AIIEKTPOH-
HOe 00ydeHHe U TUCTaHIIMOHHbIe o0pa3oBarenbHble TexHonoruu (30 u J10T), Britoyas npoBeeHne
TEKYIIETO KOHTPOJISl yCIIEBAaEMOCTH U MIPOMEXYTOUHOM arrtectanuu. Peanuzanus padouei mporpam-
MBI IUCHMIUIMHBEI ¢ ucnoib3oBaHueM D0 u JIOT ocymiecTBiaseTcs 0 YCMOTPEHHIO BEAYILETO Mpero-
JlaBaTessl ¢ y4eTOM TEXHUYECKHUX BO3MOXKHOCTEHW OOYydaroluXcs ¢ WCHOJIb30BAaHUEM IPOrpPaMMHBIX
cpencTB, obecneunBaromux npumenerue anemenToB 0 u JIOT B UHcTUTYTE, TyTeM CUHXPOHHOTO
¥ aCHHXPOHHOTO B3aMMO/ICHCTBUS, K KOTOPBIM MOTYT OTHOCHTBCSL:

- JJIEKTPOHHAs UH(OpPMAIIMOHHO-00pa3zoBaTeabHas cpefa MHcTuryra;

- IPYNIOBast rojlocoBasi KOH(MEPEeHIHs B MECCEHKepax;

- TPYIIIOBOM YaT B MecceIKepax, counanbHoit cetn BKonTakre;

- OHJIaliH BuJieoKOH(pepeHus B Z0om;

- BUJICO3AIUCH JIEKIUII Mearornyeckux padboTHukoB MHCTHUTYTA, pa3MeIéHHbIe Ha pa3iIny-
HBIX BMJIEOXOCTHHTax (HalpuMmep, Ha KaHajaxX MpenojaBarernei) W/uiau oOJauyHbIX XpaHWIUIIAX
(manpumep, Annekc.uck, Google.Jluck, O6mako Mail.ru u 1.1.).
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4. ®OPMBI, TIOPAAOK 1 HEPHMOANYHOCTDb KOHTPOJIA U OHEHKH

Pe3ysabTarsl 00yyeHus

IHepuoauvHocTs

®opMbl (METOAbI) KOH-
TPOJISl U OLlEHKH

3a npeabiaAyMii mepuoja o0y-
YeHusl

Ccmapmosblil (6X00OHOU) KOH-
Mpob

3ananusa puasa BIIP

Moayas 1

Pazmen Nel
JIP 01, JIP 02, JIP 09, JIP 12,
JIP 13, JIP 16, JIP 32, JIP 34, MP
01, MP 03, MP 06, MP 07, MP
08, MP 09, MP 11, MP 12, MP
13, MP 14, IT1P6 01, ITP6 02,
I1P6 04, ITP6 05, ITP6 09, ITP6
11, I1P6 12

MeKyuull KOHmpOoJb

@pOHTAIBHBIN OIIPOC;
TectupoBanue;
Tecr-3amanne;

Paznmen Ne2
JIP 16, JIP 20, JIP 22, JIP 24, JIP
25, JIP 26, JIP 27, JIP 29, JIP 30,
JIP 32, JIP 34, , MP 06, MP 07;
MP 14, MP 15, MP 16, MP 18,
MP 21, MP 22, MP 23, TIP6 03,
I1P6 04, ITP6 06, ITP6 08, ITP6
09, ITP6 10, ITP6 11, ITPO 12

MeKyuutl KOHmpoiv

@pOHTaIBHBIN OIIPOC;
TectupoBanue;
Tect-3amanue; OTUET 110
71a00paTOPHOMY 3aHITHIO

Paznen Ne3

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 07; MP 14, MP 15, MP 16,
MP 24, MP 26, MP 27, MP 28,
MP 29, MP 30, MP31, MP 33

TIP6 04, TIPG 06, TIPG 08, TIPG
09, ITP6 10, TIPG 11, TIPG 12

MeKyuutl KOHmpOoJb

@pOoHTaIBHBIN OIIPOC;
TectupoBanue;
Tecr-3ananue; OTuer no
1a00paTOPHOMY 3aHATHIO

Pazmen Ned
JIP 16, JIP 24, JIP 25, JIP 26, JIP
27, JIP 29, JIP 30, JIP 32, JIP 34,
MP 15, MP 16, MP 26, MP 27,
MP 28, IT1P6 08, ITP6 09, ITP6 10,
I1P6 11, ITP6 12

MeKyuutl KOHmpOoJb

@pOHTaIBHBIN OITPOC;
TectupoBanue;
Tecr-3amanne;
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Pa3nen 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

MmeKyuuli KOHmMpoJib

@pOHTaIBHBIN OIIPOC;
TectupoBanue;
Tecr-3amanue; OTUET 11O
71a00paTOPHOMY 3aHATHUIO

Paznen 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, I1P6 10, I1P6 11,
I1P6 12

MeKyuutl KOHmpOoib

@pOHTaIBHBIN OIIPOC;
TectupoBanue;
Tecr-3amanne;

Moayan 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, ITPO 07, ITP6 08,
I1P6 09, ITP6 10, ITP6 11, ITPG
12

mekymuﬁ KOHMpOJlb

OpoHTAIBHBIN OIPOC;
TectupoBanue;
Tect-3amanue; Pelienue
3a7a4
Otuer o naboparopHomy
3aHATHIO

Paz e 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,
I1P6 03, ITP6 04, ITP6 05, ITP6
06, ITP6 08, ITP6 09, ITP6 10,
I1Po 11, ITP6 12

MeKyuutl KOHmpoiv

@pOHTAIBHBIN OITPOC;
TectupoBanue;
Tect-3amanue; OTUET 110
1a00paTOPHOMY 3aHATHIO

Pazgem 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, ITP6
11, ITP6 12

MeKyuutl KOHmpOoJb

@pOHTaIBHBIN OITPOC;
TectupoBanue;
Tecr-3amanne;

JIP 01, JIP 02, JIP 09, JIP 12, JIP
13, 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, MP 11, MP 12, MP 13, MP

NPOMEINCYMOUHYVIO amme-
cmayuio

Brimmonnenue 3aganuii Ha
mudepeHIMpoBaHHOM 3a-
yeTe
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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, TIP6
01, ITP6 02, TIP6 03, TIP6 04,
T1P6 05, TIP6 06, ITP6 07, TIP6
08, ITP6 09, TIP6 10, TIP6 11,
TP6 12

Ilepuoouunocms KOHMPOA noOpazymesaent CMapmosvlii (6XO0OHOU) KOHMPOIb, MeKYuull
KOHMPOJIb, NPOMENCYMOUHYIO AMmMeCmayuio, cemecmpo8blii KOHmMpO.b (0pyeas (hopma KOHmpOJis,).

1.1. IlepeyeHb TeopeTHYECKHUX BOINPOCOB M NMPAKTHYECKHMX YMEHHi, HEOOXOAUMBIX AJIs
NPOBe/IeHUs! POMEKYTOUHOI aTTecTanuuu (oTpaxkenbl B ®OC)
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