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[Tpu pazpaboTke paboueil mporpaMMbl JUCUUIUIMHBI B OCHOBY TTOJIOKEHBI:

1. ®I'OC CIIO no cnenuansHocT 08.02.09 MoHTax, HanaaAKa U SKCIUTyaTalusl K-
TPOOOOPYAOBAHUS MPOMBILIUICHHBIX U TPAXKIAHCKUX 3[aHHUH, YTBEPKICHHBIN MpPHUKa30M
MunuctepctBoM npocsenieHuss PO Ne 845 o1 09.11.2023 r.

®I'OC cpeanero obmero od6pa3oBaHus, yTBEPKICHHbIH MUHHUCTEPCTBA 00pa30BaHUs H
Hayku P® ot 17 mas 2012 r. Ne 413 (c usamenenusimu Ha 27 nexadps 2023 1. Ne 1028)

VYueOnslii mian cnenuanbHOocTH  08.02.09 MoHTaxk, Halagka | IKCILTyaTaius
AIIEKTPOOOOPYIOBAHUS MPOMBIIINICHHBIX U TPAKIAHCKUX 3/IaHUHM, 0J00PEHHBI Y YeHBIM
coBeToM A3oBo-UepHoMopckoro unxkeHepHoro uucturyra ®I'bOY BO Jonckoit ['AY
[IpoTokoa Ne6 ot 19.02.2025 r.

Pabouas mporpamma y4eOHOro mpeamera 0OmeoO0pa3oBaTEIbHOTO LHUKIA MPOTPaAMMBI
MOJTOTOBKU cliennaanucToB cpeanero 3BeHa (nanee — [MIICC3) pazpaborana C  yuérom
IPUMEPHOM IporpaMMbl yueOHOW AMCUMILIMHBI «XuMmus» (yrBepxkaeHa ®I'bOY AI1O
WPIIO nns peanusanuyd OCHOBHOW MPOQecCHOHANBHONH 00pa30BaTENbHON MPOrpPaMMBbI
CIIO Ha 6a3e OCHOBHOTO O0IIEro 0O0pa3oBaHUs C MOTYyYECHUEM CPEAHEro o0mero oopa-
3oBanus. (IIporoxon Nel7 ot 18 utons 2024 r.).

PaGouas nporpamMmma JUCHUIUIMHBI paCCMOTPCHA U PCKOMCHAOBAHA K HCIIOJIB30BAHUIO B

yu4eOHOM Iporiecce Ha 3aceaHuu Kadeapsl ATPOHOMHH W CEJICKIIHMH CEThCKOXO03SHCTBEHHBIX
KynbTyp «25» mapta 2025 r. [Ipotokon Ne 7.

3aBenyrommii kadgenpoii: Xponwk B.b.

PaGouas nporpamMmma JUCHUIUIMHBI paCCMOTPEHA U PCKOMCH0OBAHA K HCIIOJIb30BAHUIO B

y4eOHOM Tpoliecce Ha 3aceJaHUu METOAMYECKOW KOMHCCHU IO 0011eo00pa3zoBaTenbHON MOATo-
ToBKe «28» Mapta 2025 . [IpoTokom 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 NIporpamMmmal NOATOTOBKH CIICUATUCTOB CPEAHEI0 3BCHA

PabGouass mporpamma  y4eOHOro  mpeaMmera  SBIAETCS — 00S3aTENbHOM  YacThiO
00111e00pa30BaTEIbHOTO IUKJIA MPOrpaMMbl TOJATOTOBKH CIEIIMAIMCTOB CPEIHEr0 3BEHa B
cootBercTBUU ¢ PI'OC 1o cneruansHocTH (crienuanbHocTsIM) CITO 08.02.09 «MoHTax, HAJTaIKa |
JKCINIyaTaIus DJIEKTPOOOODPYIOBAHMS IPOMBIIUIEHHBIX U IPAXKIAHCKUX 3MAHUIN.

1.2. Il.ianupyemblie pe3yJibTAThl 0CBOEHHS MpeaMeTa

B pamkax nporpammsbl yueGHOTo npeaMeTa 00yqaroIuMUCS OCBaUBAIOTCS TMUYHOCTHBIE, Me-
TanpeAMETHbIC U TPeAMETHBIC pe3yabTaThl B cOOTBETCTBHU C TpeboBanusmu OI'OC cpennero 06-
mero oopazopanus: Ju4HOcTHbIe (JIP), meranpeanmernbie (MP), npeamerHblie aJisi 6a30BOro
(ITP6) /mpodunbuoro(I1Pm) ypoBHs1 n3y4eHus.

YTouHeHHe M KOHKpeTU3alus 001ero NOHUMAaHHUs JHYHOCTHBIX, MeTanpeIMeTHbIX U
NMpeMEeTHBIX Pe3yJbTaTOB MPOBOAUTCH € MCIOJb30BAHHEM INPOBEAEHHbIX YTOYHEHHIl pe-
3yJbTATOB B (penepanbHoii padoueit nporpamme xumuu 8 POII COO.

Konpr pe- | IInanupyeMsble pe3ysIbTaThl OCBOCHHMS BKIIFOYAIOT
3yJIbTaTOB

JInuHOCTHBIE pe3yiibTaTbl OCBOCHU yqe6H0ro npeamMceTa:
Ipa’XIaHCKOr'o BOCIIMTaHUA

JIP 01 C(OPMHUPOBAHHOCT I'PAXKJIAHCKON MO3UIMK OOYYAIOIIErocss KaK aKTUBHOIO
¥ OTBETCTBEHHOT'O WIEHAa POCCUHCKOr0 O0IIEeCTRa,
JIP 02 OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX MpaB U OOS3aHHOCTEH, yBaK€HHUE 3a-

KOHA M NPaBONOPSAKA,;
MaTPUOTHYECKOI0 BOCIIMTAHHUS:

JIP 09 LIEHHOCTHOE OTHOILIEHHUE K FOCYAAPCTBEHHBIM CUMBOJIAM, UCTOPUYECKOMY U

MIPUPOJHOMY HaClEAHI0, MaMATHUKAM, TpaaulusaM HapoaoB Poccun, goctu-

KeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;
JYXOBHO-HPABCTBEHHOT'O BOCIIMTAHHUS:

JIP 12 c(OPMHPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHMS, ITHYECKOTO MOBEACHUS;

JIP 13 CIIOCOOHOCTh OLIEHMBATh CHUTYyallMI0 M MPUHUMAaTh OCO3HAHHBIE PEIICHUS,

OpPUEHTHUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;
ACTETUYECKOT0 BOCIIUTAHUS:

JIP 16 ACTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYasi 3CTETHKY ObITa, HAYYHOI'O U

TEXHUYECKOTI'0 TBOPUYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX OTHOIICHUH;

(bU3MYECKOT0 BOCIIUTAHUS:

JIP 20 c(hOpMHUPOBAHHOCTDH 37I0POBOTO M 0€30MacHOr0 0o0pa3a >KU3HHU, OTBETCTBEH-
HOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO;
JIP 22 aKTUBHOE HENPUATHE BPEIHBIX MPHUBBIYEK U UHBIX (JOPM MPUUMHEHHUS Bpeaa

(U3MYECKOMY U TICUXUYECKOMY 37I0POBBIO;

TPYAOBOTO BOCITUTAHUS:
JIP 24 TOTOBHOCTh K aKTUBHOHU JIEITEIBHOCTH TEXHOJIOTMYECKON U COIMAILHOM Ha-
MPaBIECHHOCTH, CIMOCOOHOCTh WHUIIMMPOBATH, IIAHUPOBATH U CAMOCTOS-
TEJIbHO BBITNIOJIHATH TAKYIO JEATEIbHOCTD;
JIP 25 UMHTEpPEC K pa3nuyHbIM chepaM mpodeccnoHaNbHON eSATeNbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymied mnpodeccuu W pealn30BHIBATH
COOCTBEHHbIE )KU3HEHHEIE TIaHbI;




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 PUPOAHON 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 0a30BbIC JIOTHYECKUC 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 MBIIIUIEHHUE ITPH PEILICHUH XKH3HEHHBIX 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 CIIOCOOHOCTH ¥ TOTOBHOCTh K CAaMOCTOSITEIbHOMY MTOMCKY 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 CO3JJaHUH YYEOHBIX 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, HAXOIUTh apryMEHThI AJisl J1I0Ka3aTeabCTBa
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, OLIEHUBATh NPUOOPETEHHBIH OMBIT;

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 MPOPECCHOHANTBHYIO 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 OCYILECTBIIATh IIOMCK, aHAJIU3, 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
3aad ¢ coOmo/ieHueM TpeOOBaHMN 3PrOHOMMKH, TEXHHUKH 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 JKU3HU,

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 TUAJIOT, YMETh CMST4YaTh KOHQIMKTHBIE 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[HOfI n HHI[HBH)IyaHBHOﬁ
paboThI;

MP 33

MPUHUMATH IIETTH COBMECTHOM JIE€ATEIbHOCTH, OPTaHU30BBIBATh M KOOPIUHU-
pOBaTh JEUCTBHS 1O €€ JOCTHKEHHIO: COCTABIATh IJIaH JeHCTBUH, pacmpe-
JETSITh POJIH C YYETOM MHEHHMH yJacCTHUKOB OOCYKAATh Pe3yJbTaThbl COBMeE-
CTHOH 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 YHHUBCPCAJIbHBIMHU PETYIATHBHBIMU HeﬁCTBHﬂMHI 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

NBCPCAJIBHBIMU PETYIATUBHBIMHA )IeﬁCTBI/IHMI/IZ 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

IPUHUMATh C€65I, IIOHHUMas 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 ()OPMHUPOBAHUM MBIIUICHUS M KYJIbTYPHI JUYHOCTH, €€ (PYHKIMOHAIBHOU
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 HOHATHUS (XMMHUYECKUMH 3JIEMEHT, aTOM, 3JIEKTPOHHas 000JIouKa
aroma, s-, P-, d-2JIEKTPOHHBIC OPOMTAI ATOMOB, HMOH, MOJICKYyJa, BaJCHT-
HOCTb, 3JIEKTPOOTPULATEIbHOCTb, CTEIIEHb OKHCIEHHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAsl Macca, MOJISIpHBI 00BEM, YIJIepOIHBIN CKENEeT, (GyHKIIHO-
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 COEIMHEHUs, KpUcCTall-
JUYecKas pelleTKa, TUIbl XUMUYECKUX peakuuil  (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, 3K30- U SHJI0OTEPMUYECKHE, PEaKLIUd HIOHHOI'O OOMEHa),
pacTBOp, 3IEKTPOIUTHI, HEAIEKTPOJIUTHI, JIEKTPOJUTHUECKAS] TUCCOLIUALINS,
OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUECKON PEaKIMU, XMMHUUYECKOE
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, (HAKTOJOTUUYECKUE CBEICHMS 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 HOHHTI/IfI, MNPUMCHATE 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 HAUMEHOBAHUS 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-
JIEKUCIIBIA ra3, aMMHaK, TalleHas U3BEeCTb, HEralleHash U3BECTb, MUTheBast
cofla M JIPYrHX), COCTaBIATh (POPMYJbI HEOPraHMYECKUX M OPraHMYECKHX
BELIECTB, YPaBHEHMS] XUMHUYECKUX pEaKUUi, OOBSACHATH UX CMBICIH; TOJ-
TBEPK/IaTh XapaKTEpHblE XUMHUYECKHE CBOWCTBA BEIECTB COOTBETCTBYIO-
MU SKCIIEPUMEHTAMH U 3alUCIMU YPAaBHEHUN 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;
OMPEACIIATE BUABI XUMHUYCCKUX CBs3EH (KOBaJ'IeHTHaSI, MOHHas, 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 sIBJICHUU (HaOMIOZICHNE, N3MEPEHHE, YKCIIEPUMEHT, MOJICTIMPOBAHUE);

I1P607

c(OPMUPOBAHHOCTh YMEHHI MPOBOAUTH PacyeThl MO XUMHUYECKUM (POpMY-




JaM U ypaBHEHUSM XHMHUYECKUX PEaKIMi C HCIONb30BaHUEM (PU3MUECKHUX
BEJIMYUH, XapaKTEPU3YIOIINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: MaccChl,
o0bema (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 (IpeBpaIleHus OPraHUYEeCKUX BELIECTB MPU HArpeBaHUU, IMOTY-
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 BOJIHBIX PAaCTBOPOB, KAUECTBEHHBIE PEaKIMH Ha Cynb(ar-, 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 OOOpPYIOBaHUEM; MPEICTaBIATh PE3YyIbTaThl XMMHUECKOTO 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 pPa3HbIX HCTOYHUKOB (CPEJCTB MAacCOBOM MH(OpMAaIMH, 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 OIACHOCTh
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 XMMUYECKUX SIBJICHUM;

I1P612

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

1.3. PexomeHayeMoe KOJIMYECTBO YaCOB HAa OCBOEHHE POrPaMMbl Y4eOHOI0 NpeAMeTa:
MaKCcHMaJbHOW yueOHOU Harpy3ku oOyuatouerocs 34 4acoB, B TOM YHCIIE:
00s13aTeNIbHON ayJTUTOPHOM yueOHOM Harpy3ku obydatomierocs 34 4acos;
CaMOCTOSITEIbHON paboThl oOy4aromierocs: ) 4acos.




2. CTPYKTYPA U COJAEPKAHUE JTUCIUITJIMHBI

2.1. O6beM AUCHUILIMHBI U BUABI Y4eOHO#i padoThl

Bup y4eOHoii padoThI O06beM yacosB

MaxkcumanbHast yaeOHast Harpy3ka (Bcero) 34
O0s3arenbHas ayUTOpHas yueOHasi Harpy3kKa (BCero) 34
B TOM YHCIIE!

JEKIUU 22

1a00paTOPHBIE 3aHATHS 8

NPAaKTUYECKHUE 3aHATHS 4
Wrorosas arrecranus B popme - 3a4€T ¢ OLEHKOH

2.2. Coep:xaHue y4eOHOI0 NpeAMeTa Ko HAaUMeHOBaHHe
Monayns 1 Oprannueckasi Xumus

Pa3nen 1. Teopernueckue 0OCHOBBI OPraHUUECKON XUMUMU.
[IpenMer opraHMuecKkoil XMMHUHU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYECHHUE B IOJIyYEHUU
HOBBIX BEUIECTB U MaTepuaioB. Teopus cTpoeHUs oprannyeckux coequHeHuii A.M. byrneposa, eé

OCHOBHbIE TOJI0KeHUSA. CTpYKTypHBIE (OPMYIIbI OpraHUYEeCKUX BEIIeCTB. | OMOJIOTHs, U30MEpHs.



XUMHYECKas CBSI3b B OPraHUYECKUX COCMHEHUAX — OJIMHAPHBIE U KpaTHbIe cBA3U. [IpeacraBinenue
0 KJIaccu(UKaIKi OpraHuvecKuXx BemlecTB. HoMeHkIaTypa opraHn4ecKuX COeIMHEHUN (cucTeMa-
TUYECKasl) U TPUBHAJIbHBIC HA3BAaHUS BAXKHEUMIIMX MPEACTABUTENICH KJIAaCCOB OPraHMYECKUX Be-
HIeCTB. DKCIEPUMEHTaIbHbIE METO/Ibl U3YUEHUS BEUIECTB M UX MPEBpallleHUI: 03HAaKOMJIEHHE ¢ 00-
pa3laMy OpraHM4eCKUX BELIECTB U MaTepUajaMy Ha UX OCHOBE, MOJIECIIMPOBAHNE MOJIEKYJ OpraHu-
YECKUX BEIIECTB, HAOIIOEHUE M ONMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO Opra-
HUYECKHUX BEUIECTB IMPU HarpeBaHUM (IJIaBJICHHUE, OOYTIIMBAaHUE U TOPCHHE).

Paznen 2. YraneBoopobl.

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKHUH psiA. MeTaH U 3TaH — NPOCTEHIINE IpeacTa-
BUTEJN QJIKAHOB: (DU3MYECKHE U XUMHUYECKUE CBOMCTBA (PEaKIMKU 3aMEIICHUSI U TOPEHUS ), HAXOXK-
JICHHUE B IIPUPOJIE, MOJYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psil. DTUIEH U NPONUIEH — MPOCTEHIINe
MPEJICTABUTENN aJKEHOB: (PM3MUECKHE U XMMHUYECKHE CBOMCTBA (peaklMy THAPUPOBAHUS, Tallore-
HUPOBAHUS, THAPATAIIMN, OKUCIICHUS U TIOJIMMEPHU3AIINH ), TOJTyYCHUE U TTPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u mermwnOyranuen-1,3: cTpoeHue, BaKHEUIINE XUMHUYECKHE
cBoiicTBa (peakius noaumepusanuu). [lonydeHre CHHTETHUECKOTO KayuyKa U Pe3HHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYECKHUH psil. ALETUIEH — MPOCTE-
WA MPEACTABUTEh AIKHHOB: COCTaB, CTPOCHHE, (PM3HUYECKHNE U XMMHUYECKHE CBOMCTBA (peaKiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHMUS, TUIpATAIIUH, TOPEHHUSI ), TTOTydeHUE U TIPUMEHEHHE.

Apenbl. beH3on: cocras, cTpoeHue, Gpu3nNUecKue U XUMUYECKUE CBOMCTBA (peaklluy raiore-
HUPOBAHUS U HUTPOBAHMUSA), MIOJIyYeHUE U PUMEHEHHE. TOKCHYHOCTh apeHoB. [ eHeTnyeckas CBA3b
MEXK]ly YIJIEBOAOPOJAaMH, MPUHAMIEKAIMMMHA K pa3IMuyHbIM Kiiaccam. [IpupoHbIe HICTOYHUKH YT-
neBo1opoaoB. [Ipupoanslii ra3 u nonytHele HeQTsHBIE ra3bl. HegTh u € nmpoucxoxaenue. Crnoco-
Obl mepepaboTku HeTU: MeperoHKa, KPEeKUHT (TepPMHUYECKUN, KaTaduTHudecKuil), muponus. [Ipo-
IYKTHI TIepepaboTKu HePTH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITY. KaMeHHbIH yrons u
MPOJIYKTHI €0 MepepadOTKU. DKCIEPUMEHTATbHBIE METOJIBI M3YUYECHHS BEIIECTB M MX IpeBpallle-
HUW: O3HAaKOMJICHHE C oOpaslamMu IIacTMacc, KaydyKoB W pe3wHbl, Kojuiekuuu «Hedtb» u
«YTO0IIb», MOJEITUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TajlOr€HONPOU3BOIHBIX, IIPOBEACHUE IIPaK-
TUYECKOM pabOoTHhI: MOyUYeHUE ITUIICHA U U3YYCHHE €r0 CBOMCTB.

Pacuérnbie 3amaun. Berancnenus mo ypaBHEHHIO XMMHUYECKOW peaknuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU MPOAYKTAa PEAKIIMH 110 W3BECTHBIM Macce, 00bEMY, KOoIH4e-
CTBY OJTHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIUN).

Paznen 3. Kucnopoacoaep:xaiiiue OpraHiuecKie COeIUHEHHUS.

[IpenenbHBIC OAHOATOMHBIE CIUPTHL. METaHOM M 3TAHOJ: CTPOCHHUE, PU3HMUECKHUE U XUMHUYIe-

CKH€ CBOMCTBA (peaklMH ¢ aKTUBHBIMU METaJlllaMH, TaJIOT€HOBOIOPOJaMHU, TOPEHHUE), IPUMEHEHHE.



BonoponHsie CBA3M MeXAy MOJEKyJaMu CIHMPTOB. [leiicTBHME METaHOJA M JTaHOJAa HAa OPraHHU3M
YeJI0BEKa.

MHoroaToMHbI€ CHUPTHI. DTHICHTIMKOIb U TIIULEPUH: CTPOCHHE, (PU3NUECKUE U XUMHUYE-
CKHE CBOMCTBa (B3aMMOJICHCTBHE CO IIEIOYHBIMM METalaMH, KaueCTBEHHAs Peaklysi Ha MHOIO-
aTOMHbIE CIIUPTHI). JleficTBHE Ha opraHu3M yesoBeka. [IpuMeHeHue rauneputa u STUICHIJIMKOJIS.

@deHoII: CTpOSHHE MOJIEKYIbI, (U3NYECKUE U XUMUYECKUe CBOMcTBA. TOKCHYHOCTD (peHoa.
[Tpumenenue penomna.

Anpnernasl. @opManbiaerus, aneTanbAerua: CTpoeHue, GU3n4ecKue 1 XMMUYEeCKUe CBOUCT-
Ba (peaKIMM OKHCICHHs U BOCCTAHOBIIEHUS, KAUECTBEHHBIE PEAKLIMH), TOJTYYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE Ipe/eabHble KapOOHOBBIE KHUCIOTHl. MypaBbHHasi U YKCYCHasi KUCIJIOTBI:
CTpocHHE, PUBNYECKUE U XUMUYCCKUE CBOMCTBA (CBOMCTBA, 00OIIUE IS Kiacca KUCIIOT, PEaKITUs
sTepuUKaLN), T0JlydeHHe U npuMeHenue. CTeapuHOBas U OJEMHOBAsl KMCIOThI Kak MPeJCTaBU-
TEJIM BBICIIUX KapOOHOBBIX KHUCJIOT. MbUIa Kak COJM BBICIIMX KapOOHOBBIX KHMCJOT, UX MOIOLIEe
JIICUCTBUE.

Crnoxable dQUPHI KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MAPOIHM3 CIOXHBIX 3(PHUPOB.
Kupsl. I'naponus xxupos. I[IpumeHnenne xupoB. buonorudeckas poiib KUpPOB.

VYraeBosl: cocTa, Kiaccu(uKanus yriaeBogoB (MOHO-, M- U Mojaucaxapuibl). I'mroko3a —
NPOCTEHIINKA MOHOCAXapH]I: OCOOCHHOCTH CTPOEHUS MOJIEKYJIbI, (PU3HUECKUEe U XUMHUYECKUE CBOM-
cTBa (B3aumozeiicteue ¢ ruapoxkcunom Meau(ll), okucneHne aMMuadyHbIM PacTBOPOM OKCHJA Ce-
pebpa(l), BoccraHoBeHEe, OpOKEHUE TIIFOKO3bI), HAXOXKAECHUE B MPUPOJIE, TPUMEHEHHE, OUOJIOT U-
qecKasi poJib.

dortocuHTe3. PpyKTO3a KaK M30Mep INIIOK03bl. KpaxMai v memirosao3a Kak MpUpOIHbIE 110-
aumepbl. CTpoeHHMe Kpaxmajia M LeJuIioyio3bl. Pu3nyeckue M XMMHYECKHE CBOICTBa Kpaxmalna
(ruapoan3, KauecTBEHHas peakius ¢ HooM).

OKCIepUMEHTAIIBHBIE METOJbl M3YyUEHUS BELIECTB M MX IPEBpALICHUN: NPOBEACHHE, Ha-
OJito/leHNe W ONMHMCAaHHE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHHE CHUPTOB, KAUECTBEHHBIE pPEaKIuu
OJIHOATOMHBIX CHHUPTOB (OKHCIeHHe 3TaHoda okcuaoM Meau (II)), MHOroaToMHbIX CUPTOB (B3au-
MojeiicTBre riauuepuHa ¢ rugpokcugoM menu (I1)), anpaernaos (OkMcIeHHE aMMUAYHBIM PAacTBO-
poM okcuna cepedpa (I) u ruapoxkcugom meau (1), B3aumopelicTBue Kpaxmaia ¢ H0a0M), IpoBeie-
HUE MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3amaun. Beraucnenus mo ypaBHEHHIO XMMHUYECKOW peaknuu (Macchl, 00bEMa,
KOJINYECTBA UCXOHOTO BEIIECTBA MM MPOAYKTa PEAKIIMHU 110 U3BECTHBIM Macce, 00bEMY, KoIuye-
CTBY OJIHOTO U3 UCXOJHBIX BEIECTB WM IPOAYKTOB PEAKIIUN).

Paznen 4. Azorconepkanimue opraHMi4ecKue COeTMHEHHUS.



AMUHOKHUCIIOTHI KaKk aM(OTepHbIEe OpraHndeckue coeuHeHns. Ou3nveckue 1 XuMHUIeCKHe
CBOMCTBAa aMMHOKHUCIOT (Ha MpuMepe TiuiuHa). buonornueckoe 3Hauenne amuHokucior. [lentu-
Ibl. benku kak mpupoiHbIe BEICOKOMOJIEKYJISpHbIE coeiuHenus. [lepBuyHas, BTOpU4Hasi U TpETUU-
Hasi CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OENKOB: THAPOJIN3, JEHATYypalus, KaueCTBEHHbIC
peakIu Ha OCJIKH.

DKCIEepUMEHTAIBHBIE METO/Ibl U3YUEHHUS BELIECTB U UX MpEBpaIICHUM: HAOII0IeHUE U OIHU-
CaHWe JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypamus OEIKOB NMPU HArpeBaHHH, I[BETHBIC PEAKIIUU
OenKoB.

Paznen 5. BeicOokOMOJIEKYIApHbIE COSTUHEHUS.

OCHOBHBIE TIOHSTHSI XHUMHHU BBICOKOMOJIEKYJISIPHBIX COCAMHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpHO€E 3BEHO, CTEIIEHb NOJUMEPU3ALNM, CPEIHAS MOJIeKysspHas Macca. OCHOBHbBIE METO/IbI
CUHTE3a BRICOKOMOJIEKYJISIPHBIX COSTUHEHUHN — MOTUMEPU3ALIHS U MTOJIMKOHICHCAIIUS.

DKcrepuMeHTAIbHBIE METOIbI U3yUEHHS BEIIECTB U UX MPEBPAICHHI: 03HAKOMIIEHUE C 00-
pasiamMu IpUPOIHBIX U UICKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4YKOB.

Pazgen 6. MexnpenmeTHbIe CBSI3H.

OO011ue ecTecTBeHHO-HAYYHbIC TIOHSTHS: SBIICHUE, HAYYHbIN (aKT, THUIIOTe3a, 3aKOH, TEOpHUs,
aHaJIN3, CUHTE3, KiIaccuukaIys, nepuoJuIHOCTh, HAOII0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT, MOJIe-
JUPOBAHUE.

®duszuka: Marepusi, SHEpPrus, Macca, aToM, 3JEKTPOH, MOJIEKYyJIa, IHEPreTUUECKUN YpOBEHb,
BEIIIECTBO, Te€NO, 00BEM, arperaTHOEe COCTOSIHUE BEIIeCTBA, (PM3MUECKHE BETUYMHBI M €IUHUIIBI UX
MU3MEpPEHHUSL.

buonorus: knetka, opranusm, 6uocdepa, 0OMEeH BEIIECTB B OpranusMe, GOTOCHHTE3, OMO-
JIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBObL, KUPbI, HEPMEHTHI).

I'eorpacdus: MuHEpamnbl, TOPHBIE TOPOABI, MOJIE3HBIE HCKOTIaeMble, TOILTUBO, pecypchl. Tex-
HOJIOTHSL: TTHILEBbIE MPOAYKTHI, OCHOBBI PALIMOHAILHOIO TUTAaHUs, MOIOILIUE CPEJCTBA, JIEKAPCTBEH-
HbIE ¥ KOCMETHYECKHUE TIpenapaThl, MaTepUaIbl N3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

Mopyns 2. O0miast 1 HeopraHu4decKass XUMUS

Pazgen 1. TeopeTnueckue OCHOBbI XMMUMU.

XuMHuueckuit meMeHT. AToM. SIpo aroma, H30TOMBL. DIEKTPOHHAs 000J0YKa. DHEPreTu-
YECKUE YpOBHH, MOJYpPOBHU. ATOMHBIE opOHUTany, s-, P-, danemeHnTsl. OCOOEHHOCTH pacripenaee-
HUS AJICKTPOHOB IO OPOUTANISIM B aTOMaxX JJIEMEHTOB IMEPBBIX UYETHIPEX MEPUOIOB. DIICKTPOHHAS
KoH(urypanust atomoB. [lepuonnyeckuit 3akoH u [leproandeckas cucreMa XUMHYECKUX dJIEMEH-
toB JI.W. MenneneeBa. CBsi3b MEPUOIUYECKOTO 3aKOHA U [leprnoanueckoid CUCTEMbl XUMHUYECKUX

anemenToB /.M. MenzaeneeBa ¢ COBpeMEHHOMN Teopuel CTPOEHHs] aTOMOB. 3aKOHOMEPHOCTH U3Me-



HEHUSI CBOICTB XMMHYECKUX DJIEMEHTOB M OOpa3yeMbIX MMHU IMPOCTHIX U CIOXKHBIX BEIIECTB IO
rpynmnam u nepuojam. 3HaueHue epUoANYECKOro 3aK0Ha B pa3BUTUH Hayku. CTpoeHHUE BELLECTBA.

Xumuueckas cBsi3b. BUsibl XUMHUYECKOM CBS3U (KOBAJEHTHAsI HEMOJSPHAS U HOJSPHAsL, UOH-
Hasi, MeTajinyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM XMMHUYECKOW CBsI3U (OOMEHHBIN U
JIOHOPHOAKLIETITOPHBIH). Bomopoanas cBs3b. BameHTHOCTh. DnekTpooTpuuaTenbHOCTh. CTerneHb
okucieHus. VIoHbl: KaTHOHBI U aHWOHBI. BelecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOI'O CTPOEHUS.
3aKOH IOCTOSTHCTBA COCTaBa BelleCcTBa. TUIIbI KPUCTANIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTBA
BEILLECTB OT TUIA KpUcCTauiMueckol pem€Tku. [loHsTne o aucnepcHbix cuctemax. VcTuHHBIE U
KOJUIOUIHBIE pacTBOPBL. MaccoBas 10JIs BEIIECTBA B PACTBOPE.

Knaccudukanus Heopranndecknx coeanHeHnit. HoMeHkIaTypa HeOpraHMUecKuX BEUIeCTB.
['eHeTnyeckas CBs3b HEOPraHMYECKUX BEILECTB, IPUHAJIEKAIINX K pa3IMYHbIM Ki1accaM. XUMHUYe-
ckas peakuus. Knaccudukanus XuMHYECKUX peakluii B HEOPraHMYECKOM U OpraHu4ecKor XUMUHU.
3aKOH COXpPaHEHMsI MacChl BELECTB, 3aKOH COXPAHEHUs U IPEBPAILICHHS SHEPTUU IIPU XUMHUYECKUX
peakuusx.

CKopocTh peakiuu, e€ 3aBUCHMOCTh OT Pa3NUYHBIX (akTopoB. OOpaTHMbIe peaKkIuH. XH-
MuYeckoe paBHOBecue. DaKTOphI, BIMSIOIIME HA COCTOSIHUE XMMHUYECKOro paBHOBecus. [Ipunimn
Jle llaTense.

DnektponuTrueckas auccounanus. CuibHbIe U ciaadbie 51eKTpoauThl. Cpena BOAHBIX pac-
TBOPOB BEILECTB: KHCIas, HEHTpaibHas, mieno4yHas. Peakinuum moHHoro oOMeHa. OKHCIUTENBHO-
BOCCTAHOBUTENIbHBIE PEAKIINH.

DKcIepUMeHTaIbHbIE METO/Ibl N3yYEHMs BEIIECTB M UX MPEBPALCHUN: AeMOHCTpaLus Tad-
mun «llepuoanueckas cucrtema xumudeckux sneMeHToB .M. MenneneeBa», u3ydeHue Mojenen
KPUCTAIIMYECKHUX PEIIETOK, HaOII0IeHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX U J1a0OpAaTOPHBIX OMbI-
TOB (pa3J0XKEHUE MEPOKCHIAa BOJOPOAA B INPHUCYTCTBUM KaTalu3aTopa, ONpPEIEICHHE Cpelbl pac-
TBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIILHOTO MH/AWKATOpA, PEaKLIMd HOHHOTO 0OMeHa), poBejie-
HUE MPaKTUYECKOM paboThl «BiusiHUe pa3andHbIX (PaKTOPOB HA CKOPOCTh XUMUUECKON PEAKIIUM.

Pacuérnble 3amaun. PacuéThl Mo ypaBHEHUSAM XUMUYECKUX pEaKLUi, B TOM YHCIIE TEPMOXHU-
MUYECKHE pacu€Thl, pacu€Thl C UCIIOJIb30BAHUEM MOHATHS «MACCOBAs A0 BEIIECTBAY.

Paznen 2. Heoprannueckast Xumusi.

Hewmerannsl. [lonoxxenune HemeramuioB B [lepuoanydeckoit cucreMe XMMHUYECKUX AJIEMEHTOB
J.W. MenneneeBa u 0COOEHHOCTU CTPOEHUS aTOMOB. PU3NYECKUE CBOICTBA HEMETAIJIOB. AJLIO-
TPOIHs HEMETAJUIOB (Ha MpUMepe KUCI0poa, cephl, pochopa u yriepoaa). XMMHUUYECKHE CBOMCTBA
BO)XHEHIINX HEMETAIJIOB (raJIoTeHOB, Cephl, a30Ta, Gocdopa, yriepoaa u KpeMHHs) U UX COEIAHHE-
HUN (OKCHUIIOB, KHCIOPOCOIEPKAIMUX KUCIIOT, BOAOPOJHBIX CoennHeHM). [IpuMeHenne BakxHEe-

X HEMETAJIJIOB U UX COGHHHGHHﬁ.



Mertael. [Tonoxenue meramnoB B [leproanueckoi cucteMe XuMudeckux sneMenToB [[. 1.
MenpeneeBa. OcoOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000J0YEK aTOMOB MeTa/uioB. O0mme Gpusnde-
CKHe cBoiicTBa MeTayyioB. CrjlaBbl METAJIOB. DJIEKTPOXMMUUYECKHUI psiJl HAPSHDKEHUM METaJljIoB.
XUMHYECKHUE CBOMCTBA BAKHEHUIIMX METAUIOB (HATPUH, Kadui, KajabIlMd, MarHuii, aJlOMUHUH,
IIMHK, XPOM, KeJIe30, MElb) U UX coenuHeHuid. OOmme crocoObl moaydeHus: MetaioB. [Ipumene-
HUE METaJVIOB B OBITY U TEXHUKE. DKCIIEPUMEHTAIILHBIC METO/IbI U3YUYCHHS BEIICCTB U X MPEeBpa-
HICHUH: U3y4eHHE KOJUIEKIMU «MeTauibl U CIUIaBbl», 00pa3lioB HEMETAIUIOB, PEIICHUE SKCIEpU-
MEHTAJbHBIX 3a/1ad, HAOJIOJCHHE M ONMUCAaHWE JACMOHCTPAIlMOHHBIX W JIA0OPATOPHBIX OIBITOB
(B3aMMOJIeHiCTBHE THAPOKCHIA ATIOMHHHS C PACTBOPAMH KHCJIOT W IIEJIOYEH, KaYeCTBEHHBIC Peak-
[IMY HAa KAaTHOHBI METAJLJIOB).

Pacuérnble 3agaun. Pacuérel Macchl BemecTBa Wi 00bEMa ra3oB IO W3BECTHOMY KOJU4Ye-
CTBY BEIIECTBA, Macce WU 00bEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, PACUEThI MacChl
(00BbEMa, KOJIMYECTBA BEILIECTBA) MPOTYKTOB PEAKIIMH, €CJIU OJHO U3 BEIIECTB UMEET MPUMECH.

Paznen 3. Xumus v )u3Hb. MexXIIpeIMETHBIE CBA3H.

Ponp xuMun B o0ecrie4eHUH 3KOJOTUYECKON, SHEPreTUUECKON U MUILIEBOM 0e30MacHOCTH,
pa3BUTUU MeAWIMHBI. [IOHATHE 0 HayYHBIX METO/aX MO3HAHUS BEIIECTB U XUMHYECKHX PEaKI[Hi.
[IpencraBienuss 00 OOIIMX HAYYHBIX MPHUHIMIIAX MPOMBIIICHHOTO MOMYyYEHHUS Ba)KHEHIIMX Be-
niecTB. YenoBeKk B MHUpE BEIIECTB M MAaTEPUAIOB: BaKHEUIIME CTPOUTEIIbHBIE MaTepUaibl, KOHCT-
PYKLIMOHHBIE MaTepHaibl, KPACKH, CTEKJIO, KEpaMHKa, MaTepuaibl JJIsl SJICKTPOHUKH, HaHOMATe-
pHalbl, OpraHNYecKre U MUHEpaJIbHbIe yI0OpEHHUS.

XUMHS ¥ 3I0pOBbE YEJIOBEKA: MpaBUjIa UCIOJIb30BaHUS JIEKAPCTBEHHBIX MpEnaparos, Mpa-
BIJIa O€30MaCHOTO MCIOJIb30BAHUS MTPENapaToB OBITOBOM XUMHUHU B MIOBCETHEBHOM JKU3HHU.

OO6mme ecTecCTBEHHO-HAYYHbIC TTOHSATHUS: HAy4YHbIN (aKT, TUMOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, Kiaccu(uKalus, IepuoAUYHOCTh, HAOMIOIEHUE, IKCIIEPUMEHT, MOJACIMPOBAaHNEe, U3MEpe-
HUE, SIBJICHUE.

®dusnka: MaTepusi, SHEPTHUS, Macca, aTOM, JIEKTPOH, POTOH, HEUTPOH, MOH, U30TOII, PAJUO-
aKTHBHOCTH, MOJICKYJIa, DHEPTETUICCKUN YPOBEHB, BEIICCTBO, TEIO, 00BEM, arperaTHOe COCTOSTHHE
BeIeCcTBa, (PU3NYECKIE BETUYHHBI U €IUHUIIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opranusm, 3KocucreMa, ouocdepa, Makpo- U MHKPOIIEMEHTHI, BUTAMHU-
HbI, OOMEH BEIECTB B opranm3Me. [ eorpadus: MUHEpasbl, TOPHBIC MOPOJBI, MOJE3HbIE HCKOIae-
MBbI€, TOTIJTMBO, PECYPCHI.

TexHoNmorus: XUMHUYECKasi MPOMBIILIEHHOCTh, METAJULYPIHUsl, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepUasoB, CEIbCKOXO3HCTBEHHOE MPOU3BOJICTBO, MUIIEBAs MPOMBIIUIEHHOCTb, (hapMalrieBTH4e-
CKasi TIPOMBINIUICHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX TMPENapaToB, MPOU3BOJICTBO KOHCTPYKIIH-

OHHBIX MAaTCPUAIOB, 3JICKTPOHHAA ITPOMBINIJICHHOCTh, HAHOTCXHOJIOTHH.






2.3. TemaTuyeckoe (Oypo4YHoOe) MJIAHUPOBAHKE

TCOpCTI/I‘{eCKI/Ie 3aHATHUA

CKMI pAnx. MertaH W 3TaH - IPOCTEUIINE
NpPEJCTaBUTENIN AIKaHOB: (PU3NYecKHe W
XUMHUYECKHE CBOMCTBA (peakluu 3aMellie-
HUSl U TOpPEHMsI), HAXOXKJCHHE B IMPHUPOJE,
MIOJIy4YeHUE U IPUMECHEHUE.

Anxenvl: cOCTaB U CTPOEHHUE, TOMOJIOTHYEH

CKUH psifl. DTUJIEH U NPONHIEH - MPOCTEH-

Haumeropanue pasnenos | 1a00PATOPHBIE 3aHATUS U IPAKTUYECKUE
- TeMp 8 3aHATHS, CAMOCTOSTEIbHAS O0bem HacoB P MP 1P
pabota oOyyaronmxcs
1 2 3 4 5 6
Monyas 1 Oprannyeckas | Conepixanue yueOHOro mMarepuasa 3 JIP 01, JIP 02, JIP 09, | MP 01, MP 03, I1P6 01, ITPG
XHUMHUSA JleKIMONNbIC 3ANSTHI 5 JIP 12, JIP 13, JIP 16, | MP 06, MP 07, 02, ITP6 04,
Paspen Nel Teopermie- Ilpeomem opeanuueckoil xumuu: €€ BO3HUK- JIP 32, JIP 34 MP 08, MP 09, IIP6 05, TIP6
CKHC OCHOBBI OpraHnte- HOBEHHE, Pa3BUTHE M 3HAYCHHUE B TOJTyYe- MP 11, MP 12, 09, IP6 11,
CKOH XHUMHH HHUU HOBBIX BEILIECTB U MaTepuanoB. Teopus MP 13, MP 14. I1P6 12
CTPOECHHS OPraHUYEeCKUX coeMHeHul A.M.
BytnepoBa, ee OCHOBHBIE MOJIOKEHUS.
IIpakTuyeckune 3aHATHS 1
CmpyxkmypHvle (popmynvl Op2aHU4ecKux
sewecms. I'omonorus, nzomepus. XuMuye-
CKasl CBA3b B OPTaHUYECKUX COEIMHEHUSX -
OJIMHapHbIE U KpaTHbIe cBs3U. [Ipeacrapie-
HUE O KIIacCU(UKAIIUU OPTAHUYECKUX Be-
IIECTB.
Homenxnamypa opeanuueckux coeounenuil
(cucremaTHuecKasi) U TPUBHAJIbHBIE Ha3Ba-
HUS BOXKHEUILINUX IPEICTaBUTENIEH KIIaCCOB
OpraHUYECKHUX BEIIECTB.
Paznen Ne2 Vraesomopons! | Conepkanue y4eOHOTO MaTepHraia 7 JIP 16, JIP 20, JIP 22, MP 06, MP 07; MP | TTIP6 03, I1P6
JIP 24, JIP 25, JIP 26, |14, MP 15, MP 16, | 04, TIPG 06,
JIeKIIMOHHBbIE 3aHATHI 4 JIP 27, JIP 29, JIP 30, MP 18, MP 21, MP | ITP6 08, ITP6
Ankawnvl: COCTaB U CTPOEHHE, TOMOJIOTHYEH JIP 32, JIP 34 22, MP 23, 09, ITP6 10,

I1P6 11, ITP6 12




M€ NPEACTABUTENN AIKEHOB: (pu3nueckue
U XUMHUYECKHE CBOMICTBa (peakuuu THUIPH-
pOBaHMsl, TAJOT€HUPOBAHMS, TUApPATALMH,
OKHCJICHUS U TOJIMMEpPU3alUK), MOJIy4eHHE
Y IIPUMEHEHHUE.

Anxaouenvi: 6yraguen-1,3 u metunoyraam-
eH-1,3: cTpoeHue, BaXXHEHIIINE XUMUYECKUE]
cBoiicTBa (peakuus noiauMepusaunun). Ilo-
Jy4EHUE CHHTETHYECKOIO KayuyyKa U pe3u-
HBL.

AnKuHbl: COCTaB U OCOOCHHOCTH CTPOEHUS,
FOMOJIOTMUECKUN psAA. ALETUIEH - Ipo-
CTEHIIMN IIPENCTABUTEND AJIKUHOB: COCTaB,
CTpoeHUe, (U3MUECKue M XUMHUYECKHUE
CBOMCTBA (peakUuy TUIPUPOBAHMS, rajore-
HUPOBAHUS, TUApPATALMM, TOPEHHUs), IOJIY-
YEHHUE U IPUMEHEHHUE.

Apenvl. ben3on: coctas, cTpoeHHe, (pusnye-
CKHE€ U XMMUYECKHE CBOWCTBA (peaKkluu ra-
JIOTEHUPOBAHUSI U HUTPOBAHUS), TOTYYECHUE
U npuMeHeHue. Tomyon: cocTtaB, CTpOEHHUE,
¢du3nyeckue U XHMMHYECKUE CBOMCTBa (pe-
aKlMM TaJIOTEHUPOBAHUS U HUTPOBAHUS),
MOJIyueHUEe M MpUMEHEeHHe. TOKCHYHOCTH
apeHoB. ['eHeTnyeckas CBA3b MEXIY YIJIe-
BOJIOPOJIaMH, MPHUHAUIKAIIUMHI K pa3iny-
HBIM KJIaccaM.

IIpakTnyeckue 3aHATUSA

Ipupoonvie ucmounuxu yene8000pooos.
[Tpupoaublii ra3 u nomyTHele He(TIHBIE ra-
3b1. HeTh 1 ee npoucxoxaenue. CriocoObl
nepepadoTKU HEPTU: IEPEroHKa, KPEKUHT
(TepMUYECKHA, KaTATUTHYECKUI ), TUPOIIH3.
[TponykTtsl nepepaboTku HEPTH, UX TPUMe-
HEHME B IIPOMBIIIJIEHHOCTH U B ObITY. Ka-
MEHHBIH yroJib ¥ MPOAYKTHI €ro nepepadoT-
KH.

JlaGopaTopHble 3aHATHSA
Anxanei: MeTaH M 3TaH - NPOCTEHIINE




NPE/ICTABUTENIN AJIKAHOB: (U3UYECKHE U
XMMHUYECKHE CBOWCTBA (pEakIMU 3amelie-
HUS U TOPEHMs), HaXOXICHHE B IPHPOJE,
HOJTy4eHHE U IPUMECHEHHUE.

Anxenvl: DTUIIEH U NIPOIUJIEH - IPOCTENIINE
NpPEICTaBUTENIN AIKCHOB: (PU3MYecKre W
XMMHYECKHE CBOMCTBA (peaKkIUH THIPHUPO-
BaHMS, TaJIOTCHUPOBAHMS, T'HIPATALUH,
OKHCIICHHUS ¥ TOJIMMEPU3AIUH), TTOIy4CHHE
U IPUMEHEHHE.

Paznen Ne3 Kucnopojco-
NepIKaIe OpraHuyecKue
COEIUHEHNS

Coneprxanre yueOHOTO MaTepraia

JIP 16, JIP 20, JIP 22,
JIP 24, JIP 25, JIP 26,

JleKuuOHHbBIE 3aHATHIA

IIpeoenvrvle oonoamomHwle cnupmol. Bo-
JIOPOJIHBIE CBSI3U MEXKy MOJIEKYJIaMH CIIHUP-
TOB. /lelicTBME METaHOJIa U 3TAaHOJIA HA Op-
TraHU3M 4YeJIOBEeKa.

MHnozoamomHuvle cnupmul. ITUICHTIIUKOIb
U TTUIEPUH: CTpOeHHE, (PU3NIecKue U XU-
MUYECKHE CBOWCTBA (B3aUMOJICHCTBUE CO
[IEJIOYHBIMHU METAJIJIAMH, Ka4eCTBEHHAsI pe-
aKIMsl HA MHOTOATOMHBIE CITUPTHI). JleicT-
BHE€ Ha OpraHu3M uenoBeka. [I[pumenenue
TJIMIEPUHA U STUIEHTIIUKOJIS.

@Denon: cTpoEHUE MOJIEKYJIbI, (PU3NUECKHE U
XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (DEHO-
na. [Ipumenenue denona.

Anvoecuowvt u kemonwvl. Dopmanbaerus, ame-
TaJIBJETH]I: CTPOCHHE, PU3NUECKUE U XUMHU-
YECKHE CBOMCTBA (PEAKIIMH OKUCIICHUS 1
BOCCTAHOBJICHUSI, KAUECTBEHHBIC PEAKIIUN),
MOJTydeHUE ¥ TIPUMEHEHHE.

OonoocHOBHbIE npedelibHble KapOOHOBbLE
Kuciomsl. MypaBbUHAs U YKCYCHAsI KHCIIO-
ThI: CTPOEHUE, PUINYECKUE U XUMUUECKHE
CBOMCTBA (CBOMCTBA, 00IIKE JTsI Kjlacca Ku-
CJIOT, peaKkuus dTepuuKamn), ToTydeHUEe
u npuMeHeHue. CteapuHoBasi U OJICMHOBAs

KHCJIOTBI KaK IpCACTABUTCIN BBICIIMX Kap-

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,
MP 31, MP 33

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




OOHOBBIX KUCIOT. MBLTa KaK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, HX MOIOIIEE ACHCTBHE.
Crooicubie 2¢hupvl Kaxk npouzsooHwvle Kapoo-
HO8bIX Kuciom. I'uapoian3 CloXHbBIX d(hu-
poB. JKupsl. I'naponus xxupos. llpumenenune
XKUpOB. bruosornueckas poib JKUPOB.
Vaenesoowr: coctas, knaccudukanus yrieBo-
0B (MOHO-, IU- U Monucaxapusl). [ roko-
3a - MPOCTEHINI MOHOCaxXapu: 0OCOOCHHO-
CTH CTPOCHHUS MOJICKYIbI, (pu3nuecKue u
XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcuaoM meau (I1), okucienne ammu-
a4HBIM pacTBOpoM okcua cepedpa (I), Boc-
CTaHOBJIEHUE, OPOKEHHE TITFOKO3bI), HAX0XK-
JIEHUE B IPUPOJIE, IPUMEHEHHE, OMOIOTH-
yeckas poiib. @orocunTtes3. OpykTo3a Kak
n3oMep rroKo3bl. Kpaxman u neionosa
KaK MpHUPOHbIE momMepbl. CTpoeHue
Kpaxmala ¥ 1eJuIros103bl. duznueckue u
XMMHYECKHE CBOMCTBA Kpaxmana (THIpo-
JIN3, Ka4YeCTBEHHAs PEaKIUs C HOJOM).

JlaGopaTopHble 3aHsATHS

MeTaHom 1 3TaHOI: CTpOEHHE, (PU3MUECKUE U
XMMHYECKUE CBOMCTBA (PEAKILIUH C aKTHUBHBIMU
METaJIAMH, TAJIOT€HOBOIOPO/IaMH, TOPEHHE),
MIPUMEHEHHUE.

Paznen Ned Aszorconepixa-

Coneprkanue y4eOHOro Marepuaa

JIP 16, JIP 24, JIP 25,

MP 15, MP 16, MP

ITP6 08, TTIPG




MHEC OPraHuvICCKUC COCau-
HCHHA

JleKIIHOHHBIE 3aHATHH

Amunoxuciomol Kax amgomeprvle opeaHu-
yeckue coeounenus. Pu3ndecKkre U XuMH-
YEeCKHUE CBOMCTBA aMHUHOKHUCIIOT (Ha IpUMe-
pe raunuHa). buonorndyeckoe 3HaueHue
aMUHOKHUCIIOT. IlenTuasl.

benxu xax npupoousie blcoKoOMONEK)NAD-
Hble coeOunenus. llepBuyHas, BTOpHYHAs U
TpETUYHAs CTPYKTypa O0eKoB. XMMHUYECKHE
CBOICTBa OEJKOB: TUAPOIN3, IEHATYpAIIHs,
KaueCTBCHHBIC PEAKIIMK HA OCIIKH.

JIP 26, JIP 27, JIP 29,
JIP 30, JIP 32, JIP 34

26, MP 27, MP 28,

09, I1P6 10,
I1P6 11, ITP6 12

Pasnen Ne5 Beicokomone- | ConeprkaHue yueOHOro Matepuana JIP 16, JIP 20, JIP 22, |MP 01, MP 03, I1P6 06, ITPO
KYJISIpHBIE COeIMHEHUS JIP 24, JIP 25, JIP 26, MP 31, MP 33, MP | 08, ITP6 09,

JleKIMOHHbIE 3aHATHI JIP 27, JIP 29, JIP 30, (34, MP 37, I1P6 10, ITP6

OcHOBHbLE NOHAMUS XUMUU BbLCOKOMOJIEK)- JIP 32, JIP 34 11, TIP6 12

JISIPHBIX COeOUHeHUll: MOHOMED, TTOJIUMED,

CTPYKTYPHOE 3BEHO, CTCIICHb MOJIMMEpH3a-

[IUU, CPeAHsIS MOJeKysipHast Mmacca. Oc-

HOBHBIE METOJIbI CHHTE3a BEICOKOMOJIEKY-

JISIPHBIX COCTMHEHUH - TTOJIMMEPHU3AIUs U

MTOJTUKOHIEHCAIHS

JlabopaTopHbIe 3aHATHS

DKcnepumenmanvhvie Memoovl  U3YYEHUS]

sewecms u ux npespaujenuil: 03HaKOMIICHHE

¢ 00pasmaMu MPUPOTHBIX U HCKYCCTBEHHBIX|

BOJIOKOH, IJIacTMacc, kayaykoB. [Tomydenue

CHHTETHYECKOT'0 KayuyyKa U PE3UHBI
Pazngen Ne6 Mesxmpeamer- | Conepkanue yueOHOro Marepuaia JIP 16, JIP 24, JIP 25, | MP 22, MP 23, ITP6 03, TTP6
HEBIE CBSI3U JleKIIHOHHBIE 3aHATHIA JIP 26, JIP 30, JIP 32, | MP 24, MP 26, 10, ITP6 11,

OO0mue ecTecCTBEeHHO-HAYYHBIE TOHSTHS: JIP 34 MP 27, MP 28, I1P6 12

SIBJICHHE, HAYYHBIM (PaKT, TUMOTE3a, 3aKOH, MP 29, MP 39,

TEeOpHsi, aHaIM3, CHUHTE3, Kiaccudukams, MP 42,.

NEePUOANYHOCTh, HAONIOJICHNE, U3MEpEHHE,

SKCIIEPUMEHT, MOJICITUPOBAHUE.
Moayab 2 O6mas u He- | Cozmeprkanue yueOHOrO MaTepuana JIP 16, JIP 20, JIP 22, | , MP 38, MP 39, | I1P6 03, I1PO
OpraHu4ecKasi XuMus JIeKIMOHHbIE 3aHATHIA JIP 24, JIP 25, JIP 26, | MP 42, MP 43, 04, TIP6 05,
Pasnmen Nel Teopernue- Xumuueckuii snemMeHt. Atom. Sapo aToma, JIP 27, JIP 29, JIP 30, | MP 45, MP 47, 11P6 06, ITP6

JIP 32, JIP 34 MP 54 07, ITP6 08,

M30TONBI. DIIEKTPOHHAsE 000J09Ka. DHEpre-




CKHUE OCHOBBI XUMHHU

TUYECKHE YPOBHH, MOYPOBHU. ATOMHBIE
opburanu, s-, p-, d-3nementsr. OcobeHHO-
CTH paclpe/eNICHUs HIEKTPOHOB 110 OpOU-
TaJsIM B aTOMax AJIEMEHTOB MEPBbIX YEThI-
pex MmepuooB. DIEeKTPOHHAs KOHpUrypa-
1Sl aTOMOB

Ilepuoouueckuii 3axon u Ilepuoouueckas
cucmema xumudeckux 2nemenmos J[.U.
Menoeneesa. CBs3b NMEPUOJUYECKOTO 3aKO-
Ha ¥ [lepuonnueckoil cucTeMbl XUMHUYECKHX
anemenToB (.M. MeHneneeBa ¢ COBpEMEH-
HOM TeopHel CTpOEHHs AaTOMOB. 3aKOHO-
MEPHOCTH U3MEHEHHSI CBONCTB XUMUYECKHX
AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U
CJIOKHBIX BEIIECTB MO TPYINIaM M TEPHO-
naMm. 3HaueHue MEepUOJUYECKOTO 3aKOHa B
Pa3BUTHU HAYKH.

Cmpoenue sewecmea. XUMUYECKas CBS3b.
Buaer xumuueckoil cBs3u (KOBaJIeHTHas He-
MOJISIpHAs U TMOJSpHAs, HOHHAs, MeTaJTnde-
ckast). MoHbl: KaTHOHBI M aHMOHBI. Mexa-
HU3MBI 00pa30BaHUsl KOBAJIEHTHON XUMHYE-
CKOM cBsi3u  (OOMEHHBII U JOHOPHO-
aKIenTopHsbIi). BogopoaHas cBs3b.
Banenmnocms.  DneKTpoOTPUIIATEIHLHOCTD.
CreneHb OKUCIECHHUS.

Bewecmea monexynsipnoco u nemonexynap-
HO20 cmpoeHus. 3aKOH TIOCTOSTHCTBA COCTa-
Ba BeMIECTBA. THUIBl KPUCTALTUYECKUX Pe-
HIETOK. 3aBUCUMOCTh CBOWMCTBA BELIECTB OT|
TUTA KpUCTaIndeckoil pemietku. [loHsTHE
0 JUCTIEPCHBIX cHCcTeMaX. ICTUHHBIE U KOJI-
JIOUJIHBIE pacTBOPbL. MaccoBas 10 Bellle-
CTBa B pacTBODE.

IIpakTnyeckue 3aHATHS

Knaccugurayus neopeanuueckux coeoume-
Huti. HoMeHKaTypa HEOPraHMYECKHX Be-
IIECTB.

Xumuueckas peaxyus. Kinaccuukanus xu-

ITP6 09, ITP6
10, ITP6 11,
I1P6 12




MHUUYECKHUX PEAKIUA B HEOPraHUYECKOU U
OpraHWYEeCKOW XMMHHU. 3aKOH COXpaHEHUs
MacChl BEILIECTB, 3aKOH COXPAHEHUS U Tpe-
BpAIllEHUsI SHEPTUU MPU XUMUYECKUX PeaK-
UAX.

OKucaumenbHo-60CcCMaHo8UMeNbHble Peak-
yuu

Dnekmporumuueckas ouccoyuayus. Cuib-
HBIC U CI1a0bIe AMeKTpoUTH. Cpeia BOIHBIX
pacTBOPOB BEIIECTB: KUCJasi, HEUTpalbHas,
nienoyHasi. Peakiiuu MOHHOTO OOMeHa.

JlabopaTropHble 3aHATHUS

Ckopocms  peakyuu, €€ 3aBUCUMOCTH OT
pa3anuHbIX (AaKTOPOB.

Obpamumvie peaxyuu. Xumuieckoe pasHO-
secue. DaKTOPBI, BIUSIONINE HA COCTOSHUC
XuMHYecKkoro pasHoBecus. [lpunnum Jle
[TaTense.

Paznen No2 Heopranuue-

Coneprxanre yaeOHOTO MaTepraia

JIP 16, JIP 20, JIP 22,

, MP 01, MP 03,

I1P6 03, ITP6




CKasad XHUMHUA

JlekumoHHbBIE 3aHATHI

Hememannwi. 110710x€HHE HEMETAIIIOB B
[Iepnoanueckoii cucreMe XUMHYECKUX dJ1e-
meHTOB [[.11. MenzaeneeBa u 0COOEHHOCTH
cTpoeHus aToMoB. Du3HyecKre CBOMCTBa
HEMETAJUIOB. AJUTOTPOINHS HEMETaJIOB (Ha
npuMepe Kuciaopoja, cepsl, hocdopa u yr-
Jeposa)

Memannwi. 1lonoxenue metaiuioB B Ilepuo-
JUYECKON CHCTEME XMMHUUYECKHX JIEMEHTOB
J .M. MenneneeBa. OCoOOEHHOCTH CTPOEHHUS
3JIEKTPOHHBIX 000JI0OUEK aTOMOB METAJIJIOB.
OOmue ¢u3nyecKkue CBOWCTBA METAJUIOB.
CmiaBpl  METAJIOB.  DIEKTPOXHUMHUYECKUH
PSI HANIPSHKEHUN METaIlJIOB.

I'enemuueckas cesa3b HEOP2AHUYECKUX Be-
wecms, MPUHAMTICKAIIUX K PA3TUIHBIM
KJIaccaM.

JIP 24, JIP 25, JIP 26,
JIP 27, JIP 29, JIP 30,
JIP 32, JIP 34

JlabopaTopHbIe 3aHATHS

Xumuueckue ceoucmea GadCHeuwux Heme-
mannoe (raJloreHoB, cephl, a3oTa, Gocdopa,
yriepoja U KPEeMHHsI) U UX COEIUHEHUM
(OKCHIOB, KHUCIOPOJCOJEPKALIMX KUCIOT,
BOJIOPOAHBIX coenuHeHuit). IIpumenenue
BaXHEHMIINX HEMETAIIOB U UX COCIUHEHHH.
Xumuueckue ceoucmea 6adxdCHeuuux mema-
06 (HaTpu¥, Kamuid, Kaabluid, MarHuw,
ATIOMUHUM, [UHK, XpOM, JK€JIe30, Mellb) U
ux coequHeHui. OO6mue crnocoObl monyye-
HUs MeTtaioB. [IpumeHeHHe MeTamioB B
OBITY U TEXHHUKE.

MP 06, MP 07, MP
08, MP 09,

04, I1P6 05,
ITP6 06, ITP6
08, I1P6 09,
I1P6 10, ITP6
11, I1P6 12

Pasznen Ne3 Xumus v Ku3Hb

Coneprkanue yueOHOro Marepuasa

JIP 16, JIP 24, JIP 25,

MP 01, MP 03, MP

ITP6 03, ITP6




JleKIMOHHbIE 3aHATHIA 1 JIP 26, JIP 27, JIP 29, |06, MP 07, MP 08,| 09, IT1P6 10,
Poab xumuu B oOecrieueHnn SKOJI0ruye- JIP 30, JIP 32, JIP 34 |MP 45, MP 47, MP | I1PG 11, ITPG 12
CKOM, SHEpPreTU4IeCKO! U MUIIeBoi 6e30- 54,
MAaCHOCTH, pa3BUTUU MeauluHbI. [loHaTHE O
Hay4YHBIX METO/IaX MO3HAHUS BEUIECTB U
XUMHYECKUX PEaKIUM.

Ilpeocmasnenus 06 0OWUX HAYYHBIX NPUHA
Yunax npoMulUIEHHO20 NOJYYEeHUsl BadiC-
Heuwux eewjecms. YenoBeK B MUPE BELIECTB
M MaTepUaIOB: BAKHEHIIME CTPOUTEIbHBIE
MaTepHuaibl, KOHCTPYKIIMOHHBIE MaTEPHAIIbI,
KpacKH, CTEKJIO, KepaMuKa, MaTepuasbl 1Jis
SJIEKTPOHUKU, HAHOMAaTepHUasbl, OpraHuye-
CKHE U MUHEPAJIbHbIE yT0OpEHHU .

Xumusi u 300posve uenosexa: TpaBUila HC-
MOJIL30BaHUSI JIEKAPCTBEHHBIX MpenapaToB,
npaBuia 0€30MacHOr0 MCIOJIb30BAHUS TPe-
napaToB OBITOBOM XWMHU B TOBCEIHEBHOMH
JKU3HU

JI1s XapaKTepUCTUKH YPOBHS OCBOCHHS y4EOHOI0 MaTepualla UCIOJIb3YIOTCS CIeIyIOIUe 0003HaYeHUS:

1.— o3HakOMuUTENbHBIN (y3HABaHHUE paHEe U3YUYEHHBIX 0OBEKTOB, CBOWCTB);

2. — penpOAYKTHUBHBIHN (BBITIOTHEHUE IEATEITFHOCTH 1O 00pa3Ily, HHCTPYKIIUH WIIH MTOJT PYKOBOJICTBOM);

3. — IPOAYKTHBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJHEHHE EATEIbHOCTH, pellieHHe MPOOIEeMHBIX 3a71a4)




3. YCJ0OBUSA PEAIM3ALINU JUCHUIIJIMHBI

3.1. TpeGoBaHusl K MUHUMAJIbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecle4eHn 0

Peanuzanus nmporpaMMbl JUCHUILIMHBL TpeOyeT Haiauuusg y4eOHOTro kaOuWHeTa TEOpuHu opra-

HUYECKOW U O0IIeH XUMHUH, XUMHUIECKOH JTa00paTOPUH.

Obopyoosanue yuebHo20 Kabunema meopuu OpeaHUYeckou U oouet Xumuu:
— M0CaJ0YHbIE MECTA MO KOJIUYECTBY 0OYJaIOLIHXCS;
= pabouee MECTO MpenoaBaress;

— JIOCKa J1JIs HallCAaHUS;
- Ilepuoanueckas cucrema snnemenToB .. MenneneeBa, TaOIUIbI U TJIAKATHI.

Obopyoosanue xumuueckou 1abopamopuu’

e  CnekrpodoTomeTpsl U GOTOKOIOPUMETPHI.

Pedpakromerp, nonomep, pH-mMeTp, KOHAYKTOMETP, MUKPOCKOIIBI

MyddenbHas neub

AHaJTUTHYECKHUE U TEXHUICCKHEC BECHI.

Tepmocrartsl.

XOJIOAUIBHUK

e  HacronbHbie 1a00paTOpHBIC YCTAHOBKU 110 HEOPTAaHWYECKOW M OPraHUYeCKOW XHMHH,

aHAJIMTUYECKOE U J1a0OpaTOpHOE 00OPYAOBAaHUE, ayIUTOPHBIE U XUMUYECKUE J1a00OPATOPHBIE CTO-
JIbl, BBITSDKHBIE IIKA(]BI.

3.2. UndopmaunonHoe odecriedeHue 00yueHust
[lepeuenp pekoMeHAYeMBIX y4eOHBIX M3IaHui, IHTEpHET-pecypcoB, NOMOIHUTEIBHON JIUTEPATY-

pBI

OcHOBHBIC MCTOYHUKH:

1.
2.
3.

Xumust: 10-it kinace / Tadpuensia O. C., Octpoymos U. I'., Cnagkos C. A. — 6-¢ u3., crep.—
N3narensctBo «IIpocBemenuey., 2024.— 128 c. https://e.lanbook.com/book/408671
Xumust: 11-it knace / T'abpuensn O. C., OctpoymoB U. I'., Cnagkos C. A. — 6-¢ u3a., cTep.—
WznarennctBo «IIpocsemenuey ., 2024.— 127 c. http https://e.lanbook.com/book/408668

Xumusi: 6a30BbIi ypoBeHb: yueOHuk / Pymsutuc I'. E., ®enpaman @. I'. — Mocksa : IIpo-
ceemenue, 2024. — 336 c. https://e.lanbook.com/book/408677

I[OHOJIHI/ITBJII)HBIC HCTOYHHUKU:

1.

2.

3.

Oprannueckast xumusi / Apremenko A. M. — 6-e u3a., crep. — Cankr-IlerepOypr: Jlans,
2023. — 540 c. https://e.lanbook.com/book/312845
O6mas xumus / EropoB B. B. — 2-e u3zn., crep. — Cankr-IlerepOypr: Jlans, 2023. — 192
c. https://e.lanbook.com/book/322550
OcHoBsl Heoprannueckoit xumuu / B. B. Kupunos. — 2-e uzn., crep. — Cankr-IlerepOypr
: Jlans, 2023. — 352 c. https://e.lanbook.com/book/271280
buonornueckas xumus / S. C. llanupo. — 4-e uzn., crep. — Canxrt-IletepOypr : Jlans,
2023. — 312 c. https://e.lanbook.com/book/269918
Xumus: yue6nuk / O.C. I'abpuensn, U.I'. OctpoymoB. — 12-e uzn., — M: HUznarensckuii
neHtp «Akagemusi», 2014. — 336 c.

25


https://e.lanbook.com/book/408671
https://e.lanbook.com/book/408878
https://e.lanbook.com/book/408677
https://e.lanbook.com/book/312845
https://e.lanbook.com/book/322550
https://e.lanbook.com/book/271280
https://e.lanbook.com/book/269918

bassl nannbix, UnTEepHET-pecypchl, HHOOPMALIMOHHO-CITPABOYHBIE U TIOMCKOBBIE CUCTEMBI.
HuTepHeT-pecypchl ¥ DJIEKTPOHHO-OUOIMOTEUHbIE CUCTEMBI:

a) MporpaMMHOE 0OeCTICUCHHNE
CucreMHsbie porpamMMmHbie cpeacta: Microsoft Windows XP,
[Tpuknagasie mporpaMmmubie cpenctBa: Microsoft Office 2007 Pro, FireFox
0) 6a3bl JaHHBIX, MHHOPMALIMOHHO-CITPABOYHBIC U TIOUCKOBHIC CHCTEMBI:
KaTaJior 00pa3oBaTeIbHBIX HHTEPHET-pecypcoB http:// www.edu.ru/
XUMHYECKUH KaTayor: XuMudeckue pecypebl Pynera http://www.ximicat.com/
[Topran GpyHmaMeHTaTILHOIO XUMUYECKOTo oOpa3oBanus Poccun http://www.chemnet.ru
XuMuK: caiiT o xumun 11 xuMukoB http://www.xumuk.ru/
Xumuueckuii cepsep http://www.Himhelp.ru
.DnekTpoHHas nHpopManoHHas o0pa3oBareabHas cpeia MHCTUTYTA https://aunu.pd/

3.3. OcodenHocTH peanuzanuu padoyeil NporpaMmsbl

B uckmounTenbHBIX Cllyyasx MpH peaan3auuu padodyel mporpaMmbl NPUMEHSETCS 3JIEKTPOH-
Hoe o0yueHHe U AUCTaHIIMOHHbIE 00pazoBaTenbHble TexHoaoruu (D0 u JJOT), BKitovas npoBeeHne
TEKYIIEro KOHTPOJIs YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTecTauuu. Peanusanus pabouei mporpam-
MBI TUCHUTUTHHBI ¢ ucnioib3oBanueM D0 u JIOT ocyiecTBiaseTcs Mo yCMOTPEHHIO BEAYIIIETO MPerio-
JlaBaTessl ¢ y4eTOM TEeXHUYECKHX BO3MOXKHOCTEH OOydaroIuxcsi ¢ UCIOJIb30BaHUEM MPOrPaMMHBIX
cpenctB, obecnieunBaromux npumenerne anemenToB 0 u JIOT B UHcTUTYTE, ITyTeM CHHXPOHHOTO
Y aCMHXPOHHOTO B3aMMO/ICHCTBUS, K KOTOPBIM MOTYT OTHOCHUTBCSL:

- JIIEKTPOHHAs HH(OPMAIIMOHHO-00pa3zoBaTenbHas cpena Uucturyra;

- TPYIIIOBast roJ0COBast KOH(EPEHIUS B MECCEHKepaXx;

- TPYIIIOBOM YaT B MeCCeKepax, connanbHou cetu BKoHTakTe;

- OHJIalH BUJCOKOHpepeHIus B Z00m;

- BUJIEO3aIIMCH JIEKIMH MeJarorunyeckux paboTHUKOB MHCTUTYTa, pa3MelI€HHbIE HAa pa3iny-
HBIX BUJ/IEOXOCTUHIaX (HampuMep, Ha KaHaylax MpernojaBaresei) u/wiyu oOJauHbIX XpaHWIIHMILAX
(manpumep, Annexc.uck, Google.Jluck, O6mnaxko Mail.ru u 1.1.).
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4. ®OPMBL, ITIOPAAOK U NIEPUOAUYHOCTDb KOHTPOJISA 1 OUEHKUA
JlocTHKeHHe JTHYHOCTHBIX Pe3yJIbTATOB He BBIHOCUTCS HA HTOTOBYIO OLIEHKY 00y4aro-
HIUXCS, a ABJSETCS MpeaAMeTOM OleHKH 3P PeKTHBHOCTH BOCIIUTATEIbHO-00pa30BaTeIbHOM
AeATeJIbHOCTH 00pa3oBaTe/IbHON opranuzanuu B coorsercTBum ¢ ®OII COO.
JlocTH:KeHHMe peIMeTHBIX U MeTANlpeAMeTHBIX Pe3y/IbTaTOB NPOBOAUTCS B X0/1e Npole-
AYP TeKyLIero KOHTPOJIsl ¥ POMeKYTOYHOH aTTecTAllMU B COOTBETCTBUM ¢ GOHIaMU oLle-
HOYHBIX CPeCTB.

Pe3ysbTaThl 00y4eHus IlepuoanyHoCTH ®opmbI (MeT0Ab]) KOR-
TPOJisl U OLIEHKHU
3a npeapiaymmii nepuoa o0y- | cmapmoswiil (6X00HOU) KOH- 3axamus st BITP
YeHHUs Mpob
Mopnyas 1
Paznen Nel

JIP 01, JIP 02, JIP 09, JIP 12,
JIP 13, JIP 16, JIP 32, JIP 34, MP OpoHTAIBLHBIHN OIPOC;
01, MP 03, MP 06, MP 07, MP TectupoBanue;
08, MP 09, MP 11, MP 12, MP meKyuuli KOHmpoJib Tecr-3amanue;

13, MP 14, I1P6 01, ITP6 02,
I1P6 04, ITP6 05, I1P6 09, ITP6

11, ITPG 12
Pazmenm Ne2
JIP 16, JIP 20, JIP 22, JIP 24, JIP @poHTaANBHBIN ONIPOC;
25, JIP 26, JIP 27, JIP 29, JIP 30, TectupoBanue;
JIP 32, JIP 34, , MP 06, MP 07, Tecr-3amanue; OtueT 1O
MP 14, MP 15, MP 16, MP 18, MmeKyuuli KOHmpoJib 1a60paTOPHOMY 3aHATUIO

MP 21, MP 22, MP 23, TIPG 03,
I1P6 04, ITPOG 06, ITP6 08, ITP6
09, I1P6 10, ITP6 11, TTPG 12

Pazzgen Ne3

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

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

TectupoBanue;
JIP 32, JIP 34, MP 01, MP 03, , Tecr-3amanne; OTUeT 11O
MP 07; MP 14, MP 15, MP 16, MmeKywuil KOHmpo.o 1a060paTOpPHOMY 3aHATHIO
MP 24, MP 26, MP 27, MP 28,
MP 29, MP 30, MP31, MP 33
IIP6 04, TIPG 06, ITP6 08, ITPG
09, ITP6 10, ITPO 11, ITP6 12
Paznen Ned OpoHTaTBHBIN ONIPOC;
JIP 16, JIP 24, JIP 25, JIP 26, JIP meKywuil KOHmpo.o TectupoBanue;
27, JIP 29, JIP 30, JIP 32, JIP 34, TecT-3amanue;
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MP 15, MP 16, MP 26, MP 27,
MP 28, ITP6 08, ITP6 09, ITP6 10,
ITP6 11, ITPG 12

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,,
I1PG 06, ITP6 08, ITP6 09, ITP6
10, ITP6 11, ITPO 12

MmeKyuuli KOHmMpoJib

@poHTANBHBIN ONPOC;
TectupoBanue;
Tect-3amanue; OTUET 11O
1a00paTOPHOMY 3aHSATHIO

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, ITP6 10, I1P6 11,
I1P6 12

MeKyuutl KOHmpOob

@pOHTAIBHBIN OIIPOC;
TectupoBanue;
Tecr-3amanne;

Monayas 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, 11P6 03, I1P6 04, ITP6
05, ITP6 06, ITP6 07, ITP6 08,
I1P6 09, I1P6 10, ITPG 11, ITP6
12

MeKyujutl KOHmpoiv

OpoHTAIBHBIN OIPOC;
TectupoBanue;
Tecrt-3amanue; Pelienue
3a7a4
Otuer o 1aboparopHoMy
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,
I1P6 11, ITP6 12

MeKyuutl KOHmpoib

@pOHTaIBHBIN OIIPOC;
TectupoBanue;
Tect-3amanue; OTUET 110
1a00paTOPHOMY 3aHITHIO

Pa3nen 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,

NPOMENHCYMOYHYIO amme-
cmayuio

Brimmonnenue 3aganuii Ha
mudpepeHIMpPOBaHHOM 3a-
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JIP 25, JIP 26, JIP 27, JIP 29, JIP yere
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, TIP6
01, ITP6 02, TIP6 03, TIP6 04,
T1P6 05, TIP6 06, ITP6 07, TIPG
08, ITP6 09, TIP6 10, TIP6 11,
TP6 12

Ilepuoouunocmos Koumposss noopazymesaem cmapmoswviii (6X00HOU) KOHMPOIb, MeKyUull
KOHMPOJIb, NPOMENCYMOYHYIO AMMeCmayuio, Cemecmpo8blii KOHMpO.b (0pyeas (popma KOHmpOJis,).

1.1. IlepeyeHb TeopeTHYECKHUX BONPOCOB M NMPAKTHYECKHX YMEHHi, HEOOXOAUMBIX AJIs
NPOBe/IeHUs! POMEXKYTOUHOI aTTecTanuu (oTpaxkenbl B ®OC)
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