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| UlyBaeBa AHHa BsuecnmaBoBHa, yuuTenb Kadeapsl

JKcnepr:

/bepnuukoBa I'.T'., k.0.H., HoUeHT Kadeapbl XUMUU

TI'Y umenu I'.P. [IepxaBuHa

Pabouas mporpaMMa y4eOHOro Kypca yTBEpKIEHA Ha 3aCE€JaHUM YUYEHOIO
coBeTta JlepkaBuHckoro nunest 16 cenrsops 2024 rona, mporokos Nel.
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COIEPXKAHUE

IosicHuTeIBLHAS 3aIMCKA, B TOM YHCJIE:
OCHOBBI pa3pabOTKU paboyeil MporpaMMbl IIEKTUBHOTO Kypca

oO1mast XxapaKTeprucTHUKa dJIEKTHBHOTO Kypca

MECTO DJJICKTUBHOTO Kypca B Y4eOHOM IUTaHE OCHOBHOM
o0pa3oBaTeIbHON MPOTpaMMbl CPEIHETO O0O0IIero oOpa3oBaHUS
(manee - OOIT COO)

Ilnanupyembie pe3yibTaThl OCBOCHHUS JJIEKTHBHOIO Kypca

Coaep:kaHue 3JIeKTHBHOT0 Kypca
TemaTn4yeckoe MIaHNPOBAHUE IEKTHBHOI0 Kypca

Y4eOHO-MeTOAUYECKOE " MaTepHuaJbHO-TeXHUYEeCKOoe
ol0ecneyeHune peajn3alum 3JIEKTUBHOIO Kypca

Hpuioxenus

IIpunoxkenue 1. OnieHOUHBIE MaTEpUAIbI

Ipuinoxkenne 2. KanengapHo-temaTH4YecKoe IUIAHMPOBAHUE
JJIEKTUBHOI'O Kypca

Ipuiaoxenue 3 JIUCT BHECEHUS] U3BMEHEHU I



1. HOACHUTEJIBHASA 3AIINCKA

VYyeOubiii npeamer «buoopraHnyeckas XUMHUS» UMEET WHTEIPUPOBAHHBIN
XapaKkTep U TMO3BOJISIET 00ECIEUUTh PeaTu3alfio MEXIIPEAMETHBIX CBA3EH XUMUU
1 oO01eil OMOJOrMK Ha YPOBHE CPEHEro OOIIEro IIKOJE, a TaKKe MOJTOTOBHUTH
yYaluXcs K BOCHPUITHIO TAaKUX CJIOXKHBIX BY30BCKMX JUCIMIUIMH, Kak
OuoHeorpaHuyeckas, OMoOpraHuvecKas, OMOJIOrHYecKasi XUMHUS U MOJICKYJIsIpHast
ouomorus.

[Ipeamer HampaBiieH Ha YriayOJieHWE 3HAHUN 1O XUMUM U OUOJIOTHH,
npearnojiaraéT  3HAKOMCTBO € COBPEMEHHBIMU  (yHIAMEHTAJIbHBIMU U
NPUKIATHBIMUA  HCCJIEOBaHUSIMU B oOjlacTh Oumoxumuu, (popMupoBaHue Yy
oOydJaromuxcss KOHBEPr€HTHOTO  MBIIUICHUS W  MOTHBallMM K  BBIOOpY
npodeccuoHanbHON nesTenbHOCTH. [lopsiok u3ydeHuss Marepuaia TMO3BOJISET
BBISIBIIATH CBSI3M  MEXIY CTPOCHHUEM OpPraHWYECKUX COCJAMHEHUH H UX
OMOJIOTMYECKUMH  (PYHKIMSAMHU, YTO TMPEAOINpPEaesieT CBSI3b OTOT0 Yy4eOHOro
npeaMeTa ¢ TMPAKTUYSCKUMHU  3a7adaMd  MEAMIIMHBI, CEIhCKOTO XO3SHCTBa,
MUIIEBON, XUMUYECKOU 1 MUKPOOHOIOTHYECKON TTPOMBIIILICHHOCTH.

Conepxanue Kypca IO3BOJISIET PACKpPhITh BEAYIIUE HACH W OTACIIbHBIC
MOJIOKEHHUS, Ba)XXHbIE B TO3HABATCIIbHOM M MHUPOBO33PEHUYECKOM OTHOIICHUH:
3aBUCUMOCTh CBOMCTB BEIIECTB OT COCTaBa M CTPOCHUS; OOYCIOBICHHOCTD
NPUMEHEHHs BEIIECTB MX CBOWCTBAMH; BO3pacTaroliasi pojib XUMUU B CO3JaHUU
HOBBIX JIEKAPCTB M MaTEpUaJIOB, B 9KOHOMUHU CHIPhsI, OXpaHE OKPYKAIOIIEH CPEeIbl.

WN3yuenue mpenmera  «buoopranuueckas —Xxumus»  QOpMHpPYET Y
oOydJaromuxcs HAy4YHOE MHPOBO33PEHUE, TIO3BOJISIET OCBOUTH OOIIECHAYYHBIE
METOJIbI TIO3HAHMS, a TAKXKe MPAKTHUYECKH MPUMEHEHSITh Hay4yHble 3HAHUS TPH
U3YYCHHUH TPOIECCOB, MPOTEKAIOIINUX B )KUBOM OpPraHU3ME.

HopmaTuBHbIe, KOHIENTYyaJbHble W HHbIE OCHOBBI JJsi pa3padoTku
padoueii mporpaMMbl y4e0HOI0 NpeaMeTa, Kypca:

Oenepanbublii 3akoH PO ot 29.12.2012 No 273-03 «O6 obOpazoBanuu B
Poccuiickoit @enepanun» (C USMEHEHUSIMH U JIOTIOJIHEHUSIMH ),

[Tpuka3 Muno6OpazoBanusi PO ot 17.05.2012 Ne 413 «O0 yTBepxkaeHUU
benepanbHOTO TOCYAapPCTBEHHOT'O 00pa30BaTEIbHOTO CTAHAPTa CPEIHETO 00IIEro
o0OpazoBaHUs» (C U3BMECHEHUSIMH U JOTIOJTHESHHUIMU);

[Ipuka3 MunmnpocBemennss Poccum ot 23.11.2022 Ne 1014 «O6
yTBEpKIIeHun (denepanbHOi 00pa30BaTEIBLHOM MPOTPaMMBI CPEAHETO OOIIETO
o0pa3oBaHUsA;

[Ipumepnasi ocHOBHasi o0Opa3oBaTelbHAs NpPOrpaMma CPEIHETOo OOIIero
oOpa3oBanus, omo0OpeHHOU pemeaneM DenepanbHOr0 y4eOHO-METOANYECKOTO
oOBeuHEeHUs 0 001eMy oOpa3zoBanuio (MpoTokod ot 28 uroHs 2016 1. Ne 2/16-
3);

[Ipukaz Munnpocsemenuss PO or 11 pexabps 2020 roma Ne 712 «O
BHECEHMM W3MEHEHHMII B  HEKOTOpble  (eaepalibHble  TOCYIapCTBEHHBIC
oOpa3oBaTeibHbIE CTAaH/IAPThI 00IIEro OO0pa3oBaHUS MO BONpPOCAaM BOCHUTAHUS
00YyYarOITUXCSI»;



[Tpuka3 Munnpocsemenuss PO ot 15.03.2021 Ne 115 «OO0 yTBepxkaeHuu
[lopsnka opraHM3alii M OCYILIECTBIEHUS O0pa30BaTEIbHON JEATEIBHOCTH IO
OCHOBHBIM  00meoOpa3oBaTelbHbIM  MporpaMMaM  —  00pa30BaTEIbHbBIM
porpaMmaM HayaJbHOIO OOIIEro, OCHOBHOI'O OOILIEr0 M CpPEIHEro OOUIero
obOpazoBanus (pex. ot 07.10.2022);

[loctaHoBieHne ['71aBHOrO TrOCYyIapCTBEHHOIO CaHMTAPHOIO Bpada oOT
28.09.20 No 28 «OG6 yrBepxkaenun canutapHbix npaBuin CII 2.4.3648-20
«CaHUTapHO-3TUAEMHUOJIOTUYECKHE TPeOOBAHUS K OpPraHU3alUdd BOCHUTAHUS U
oOy4YeHHUsl, OTAbIXa U 03I0POBJICHUS JI€TEH U MOJIOACKI;

IIpukaz Munnpocsemennss PP or 06.09.2022 rona Ne804  «OO0
YTBEP)KJIECHUU TEpeYHsl CPEeACTB OOY4YeHUS U BOCIMTAHMS, COOTBETCTBYIOLIUX
COBPEMEHHBIM  YCJOBUSIM  OOy4YeHHUs, HEOOXOAMMBIX TMpPU  OCHAICHUH
oOmieoOpazoBaTebHbIX OpraHU3aluMid B LEISIX pealu3alid  MEpONpUITHM
rocyJaapcTBeHHo nporpammel Poccuiickoit denepanun «Pa3Butre oOpazoBaHusy,
HaIpaBJIEHHBIX Ha COJICUCTBUE co3AaHUIO0 (co3gaHue) B cyObekTax Poccuiickoii
@denepaniii  HOBBIX  (JOTMOJHUTENBHBIX) MECT B  00I11€00pa30BaTEeIbHBIX
OpraHu3anusax, MOJEpHHU3ALMI0 HMHPPACTPYKTypsl  oOimiero  oOpa3oBaHus,
IIKOJIbHBIX CHCTEM 00pa3oBaHMsI, KpUTEpUEB ero (OpMHUPOBaHUA U TPEOOBAHUHN K
(YHKIIMOHAJIBHOMY OCHAIIEHUIO 00111€00pa30BaTeNIbHBIX OpPraHu3alii, a TaKxKe
OTIpEeJICTICHM HOPMAaTHUBAa CTOMMOCTH OCHAIIEHMSI OJTHOTO MecTa 00y4arouierocs
yKa3aHHBIMU CPEACTBAMU OOYUECHHS U BOCTIUTAHUSI»

VYcraB YHUBEpCUTETA, JTIOKAJIbHBIE aKThl Y HUBEPCUTETA.

[Iporpamma HAcCTOSIIETO AJIEKTUBHOTO Kypca peau3yeTcs MpU MOMOIIH/C
UCIIOJIb30BaHUEM CIIEAYIONMIUX YUeOHO-METOANUECKUX Pa3padoTOK (KOMILJIEKCOB):

1. buoopranudeckas xumus: yaeonoe nocoodue / H. H. Mouynbckas, H. E.
Makcumona, B. B. EmenssnoB; moa HayuHou penaknueit B. H. Uapymmuna. — 2-¢
u3a., ucnp. u gomn. — MockBa : MmarensctBo FOpaiit, 2023. — 108 ¢c. —
(Briciee obpazoBanue). — ISBN 978-5-534-08085-8. — Tekct: anmekTpoHHBIH //
O6pa3zoBarenbHas mwiardopma KOpaitt [caiiT].

OO0uasi xapakTepucTHKA Y4e0HOr0 mpeaMera

Henn u 3agayum uM3ydYeHHd ens — popMupoBaHUE CHCTEMHBIX 3HAHHI O B3aMMOCBSI3H
y4eOHOro npeaMera, Kypca XUMHUUYECKHX CBOWCTB OCHOBHBIX KJACCOB OPraHUYECKHUX
COCIMHEHUN U MX CTPOCHUS NPU H3YYEHHH IMPOLIECCOB,
OPOTEKAIIMX B JKUBOM OpraHu3Me, Ha MOJEKYIIPHOM
YPOBHE.
3agaun:

U3YYUTh CBOMCTBA OPraHUYECKUX BEIIECTB, OMPEIECISAIONINE
OCOOCHHOCTM UX TMOBEACHUS B XUMHUYECKHX PEAKIHIX U
Mpolieccax )KU3HEIEATEIbHOCTH;

O3HAKOMHUTBCSI C METOJaMHU BBIJICIECHUS OPraHMYeCKHX
COCIMHEHUN U3 MPUPOJHBIX HMCTOYHUKOB M  METOJAMH
YCTaHOBJIEHUSI UX XUMUYECKOTO CTPOCHUS;

IMPOaHaJIM3UPOBATH MCXaHN3Mbl OCHOBHBIX OHMOXMMUYECKUX
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peakuui U CBS3M MEXKIAY CTPYKTYpOM M pEakLMOHHOU
CHOCOOHOCTBHIO OPraHNYECKUX BEIIECTB.
MexnpeaMerHblie CBA3H IIpenmer Hassanue temsl XHUMHUYECKOE
COJIep)KaHue
dusuka MonexynsapHo- Komnuectso
KUHETHUYECKast BEILIECTBA,
TEOpus MOJISIpHBIN 00BEM
DIIEKTPOIIHU3, DNEKTPOIUTHI,
XUMHYECKHE 3JIEKTPO/IbI,
MCTOYHUKHU TOKa OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHAS
peaxius
buonorus XUMHUYECKUMN benkwn, JKUPBIL,
COCTaB KIIETKH, YIJIEBOIbI,
¢doTocuHTE3, HYKJIEHHOBBIE
JIbIXaHHe KHUCJIOTHI
DKOJIOTHS 3arpsisHeHue [Tectuummel,
OKpy>Karoleu WHCEKTUIIUIBI,
CpeJibl KOHCEPBAHTHI
HNuTerpanusi ¢ BHEYPOYHOIl DJIEKTUBHBIN Kypc «bruooprannueckas XUMHSI»
NeATEJbHOCTbIO, B  TOM | HHTETPUPOBAaH C MPOrpaMMON BHEYPOUYHOW JeATEIbHOCTU
YyHCJIe MPOEKTHOM «Opranusm uyenoseka: oT A npo », «Xumus: mpocto o
CIIO)KHOM» B KOTOPOM YYaIIMMCSI MOTYT OBITh HPEIOKEHBI
TEMbl ~ IPOEKTOB B  paMKax  IpeIMETHOH  obmactu
«EcTecTBEHHBIE HAYKWY.

MecTo 3J1eKTUBHOTO Kypca B yueOHom miiane OOIT COO

OnexkTuBHBIA Kypc «buoopranuueckass xumus» B ydebHoMm rtuiane OOII
COQ sBisieTcst AOMOHUTEIBHBIM KYpPCOM IO BBIOOPY ISl 00YyYaIOIIMXCS.

O06bem yueObHOro MpeaMeTa/Kypca U pacipeiesieHue ero
1o rojaam (Kjaccam) oOy4eHHsI

I'on OO11ee KOJTMYECTBO YaCcOB HenenbHas Harpys3ka B yacax
o0ydeHUs/KIacc

Iron/10 xmacc 34 1

2 roxn/11 kmacc 34 1

Ouenka pesynpraToB ocBoeHuss OOIl COO mno >aeKTUBHOMY Kypcy
«bruooprannueckass XUMHs» MPOBOJUTCA B COOTBETCTBUU C MYyHKTOM «(Cuctema
OLICHKH  JIOCTUKEHHSI IUIAHUPYEMBIX  PE3YJbTATOB  OCBOEHHUS  OCHOBHOM
o0Opa3oBaTeIbHON MPOrPaMMbI CPEHETO 001Iero 00pa30BaHus» EJIEBOTO pa3jena
OOIl COO wu «llomoxeHneM O TEKYyIIEM KOHTPOJE YCIIEBAa€MOCTH U
MPOMEXKYTOUYHON aTTecTallud OOYy4YaloIIMXCsl MO OCHOBHOM 0Opa3oBaTeIbHOMN




nporpamMmme cpeaHero obémero o6pazoBanus B DPI'BOY BO «TamboBckuit

rOCyJapCTBEHHbIM YHUBEPCUTET UMeHHU [ .P. JlepxkaBuHa».

@opMbI KOHTPOJISI U OLICHKU 3HAHUM U YMEHUH B paMKax MPOMEKYTOYHOU
aTTectanuu onpeaenstorcs yueonsm mmanom OOIT COO.

I[GMOHCTpaHI/IOHHBIC BapHaHTbl KOHTPOJIbHO-U3MEPUTCIIBHBIX U OICHOYHBIX

MaTeprajoB IIPUBEICHBI B IPUIIOKEHUHN | K TaHHOW IPOTpaMMe.

2. INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA JSJEKTHUBHOI'O

KYPCA
O6pazoBarenbHbIe [1nanupyemble pe3yiabTaThl Paznen(pr)/
pe3yabTarel, B T.4. C YpoBeHb OCBOEHHUS riaBa(bl) W/uIn
y4eToOM paboueii Tema(bl)
MPOrpaMMBbl BOCIIUTAHUS AJIEKTUBHOTO
Kypca
JInuHOCTHBIE 1. Ocos3nanme poccuiickoir rpaxmaHckoit | [Ipeamer
HUJICHTUYHOCTH, MaTpUOTHU3MA, YyBCTBa | OMOOPTaHUYECKON
TOPAOCTH 32 POCCUICKYI0O XUMHUECKYIO HAyKy; | XUMUHU
2. TOTOBHOCTP K OCO3HAHHOMY BBIOOPY | AMHHOKHCIIOTHI,
nanpHele oOpa3oBaTeNbHOM  TPAaeKTOPHUHM | MENTU/bI, OETKU
WY TPYIOBOU ACSATEIbHOCTH; VrieBoanl U
3. VYwmenue YIPaBJIATh CBOEH | TIIMKOKOHBIOTATHI
[T03HABATEIBHOU EATEIBHOCTHIO, TOTOBHOCTH U | JIMmuasl
CcrocoOHOCTh K 0OpazoBanuto, B ToM uucie | [loppupunb u
caMo00pa3oBaHHI0, HA TNPOTSHDKEHUU BCEH | XpOMOMPOTEUIBI
KU3HU; CO3HATEJIbHOE OTHOILIEHHE K | Huskomonekynspa
HENPEePHIBHOMY O00pa30BaHUIO KaK YCJIOBUIO | bie OUOPETYISATOPHI
YCIEUIHOU npodeCCHOHATBHON u | ®usuko-
0OLIECTBEHHOM JESITEbHOCTH; XUMUYECKUE
4. Tlpunstue W peanus3anus IEHHOCTEH | METObI
310poBOr0 U ©Oe3omacHoro oOpas3a >KM3HH, | BBIICICHUS u
HENpUATHE BPEIHBIX MPUBBIYEK (KypeHus, | UCCIeI0BaHUs
ynoTpeOJaeHus] alKorojs, HAPKOTHKOB) Ha | OMONOIUMEPOB U
OCHOBE 3HAHMI O CBOMCTBAX HApKOJOTHYECKHX | OMOPETryIsITOPOB
Y HAPKOTUYECKUX BEIIECTB.
MeranpeameTHbie 1. Hcnonws3zoBanue ymeHuit u HaBbIkOB | [Ipenmer
pa3IUYHbIX BHJIOB MO3HABATEJIBHON | OMOOPraHNYeCcKOn
JeSTEbHOCTH, MIPUMEHEHUE OCHOBHBIX | XUMUU
METOJI0B MIO3HAHUS (cucteMHO- | AMMHOKHCIIOTHI,
UHQOPMALIMOHHBIM  aHanu3,  HaOMIoJIeHHe, | MeNTH/Ibl, OENKH
U3MEpEHHE, IIPOBEJICHUE DKCIEPUMEHTA, | YTIIEBOIBI "
MOJIETTUPOBAHHUE, UCCIJIEIOBATENBCKAs | TTIMKOKOHBIOTaThI
NeATeNbHOCTh) S M3YY4eHHUs pa3inuyHbIX | JIunuael
CTOPOH OKpPYXKAIOLEH JEeHCTBUTEIBHOCTH; [Toppupuns! 51
2. Bnanenue OCHOBHBIMH | XPOMOIIPOTEUIbI
HWHTEIUIEKTYyaJIbHBIMU onepanusamu: | Huzkomonexkynsipx

(I)OpMYJ'II/IpOBKa TUIIOTE3bI, aHaJIM3 M CHHTC3,
CpaBHCHHC W CHCTCMaTHU3alUA, O606I.I.ICHI/IC n
KOHKpCTHU3alusl, BBISIBJICHUC MMPUYINHHO-

bIe OUOPETYIATOPHI
duzuko-
XUMUYECKUE
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CJIEICTBEHHBIX CBSI3€H U MIONCK aHAJOIOB;

3. Tlo3nanue OOBEKTOB  OKPYKAIOILIETO
MUpa OT oO0mero depes 0COOEHHOE K
eIMHUYHOMY;

4. YMeHue  TeHEpuUpoBaTb HICH U
ONPENENATh CPEACTBA, HEOOXOOUMBIE IS MX
peanzanuy;

5. YMmeHHe ompenensars LEId U 3aJauu
JeITEITbHOCTH, BEIOMPATh CPECTBA peaTu3aIiu
IeJIM ¥ IPUMCHSTh UX Ha TIPAKTHKE;

6. HcnonwszoBanue pa3IMYHBIX
HUCTOYHHUKOB JIIsL MOJIY4YCHUSA XUMHUYECKOH
nHpopmanuy, [IOHUMaHue 3aBUCUMOCTHU

colepkaHus U (OpMBI  TPEJCTABIICHUS
nHopMalui OT LelNe KOMMYHUKAllUU H
azipecara;

7. YMmeHue NpPOAYKTUBHO OOWIAaTbCid U
B3aUMO/JICHICTBOBaTh B IPOIIECCE COBMECTHOM
NeSITEeNbHOCTH, YYUTHIBATh IO3UIMH JIPYTUX
YYaCTHUKOB  JIeATENbHOCTH,  3((eKTUBHO
paspeniath KOH(IUKTHI,

8. ToToBHOCTH W  CIIOCOOHOCTh K
CaMOCTOSITENIbHOU MH(OPMALIMOHHO-
MO3HABATEIbHON  JIEATENBHOCTH,  BKIIIOYAs
YMEHUE  OpHUEHTHPOBATBCA B  pa3IMUHBIX
HUCTOYHHUKAX uHpOpMaIHH, KPUTHYECKH
OLIEHUBAaTh U MHTEPNPETUPOBATH NH(OPMALIHIO,
MOJIy4aeMYI0 U3 pa3IMYHbIX HCTOYHHUKOB;

9. VYmenue UCIIOJIb30BATh cpeacTBa
UHQOPMALIMOHHBIX UM KOMMYHMKALIMOHHBIX
TEXHOJOTMH B  pEIIEHUM  KOTHUTUBHBIX,
KOMMYHHMKATUBHBIX U OpPraHU3allMOHHBIX 3a7a4
c coOmoneHueM TpeOOBaHUN IPrOHOMMKH,
TEXHUKHU 0€30I1aCHOCTH, TUTHEHBI,
pecypcocOepexeHns, MPaBOBbIX U 3TUYECKUX
HOPM, HOPM MH(OpPMAIIMIOHHON 06€3011aCHOCTH;

10. Bnajenue s3bIKOBBIMM CpEJICTBaMHM, B
TOM YHUCJIE€ U A3BIKOM XUMHH — YMEHHE SICHO,
JIOTMYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHMS,
UCII0JIb30BATh a/IeKBAaTHBIE SI3bIKOBBIE CPEJICTBA,
B TOM YHCIE€ M CHMBOJIbHBIE (XMMHUYECKHE
3HaKH, OPMYIIbI U YPABHEHUS).

METOIbI
BBIJICIICHUS u
UCCIIEIOBAHHUS
OuoIoJIMMEpPOB U
OHOpEryIsITOpPOB

[IpenmerHbIe

10 xacc/ 1 rog oOydeHus

1. PackpbiBaTh Ha mpuMepax IOJIOKEHHS
TEOPUH  XUMHUYECKOro  cTpoeHuss  A.M.
byrneposa;

2. IlpuMeHATh TpaBUiIa CHCTEMaTHYECKON
MEK/IYHAPOJHOM HOMEHKJIATYpPHI KaK CpEeICTBa
pa3nuyeHus U UJICHTU(UKAIIUN BELIECTB M0 UX
COCTaBYy U CTPOEHHUIO;

3. CocrtaBusiTh MOJIEKYJIIpPHBIE u
CTPYKTYPHBIE (bopmyIbI OpraHUYEeCKUX

IIpenmer
OuoopraHYECcKOi
XUMUH
AMHHOKHCIIOTBI,
MENTUABI, OCIKH
YrieBoabl u
TJIUKOKOHBIOTaThI
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BEIIECTB Kak Hocurened uHopMamuu o
CTPOEHHUU  BEIIECTBA, €ro CBOMCTBaX W
NPUHAJICKHOCTH K OIPEIEICHHOMY KJaccy
COCAUHEHUM;

4. XapakTtepu3oBarb OPraHUYeECKHe
BEILIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM,
YCTaHAaBJIMBATb NPUYIMHHO-CIICACTBCHHBIC CBA3HU

MEXIY JAHHBIMU XapaKTepPUCTHKAMU
BEILIECTBA;

5. I[lpuBoauTe  mpUMEpPBl  XUMHUYECKUX
peakuuii, PaCKpBIBAOIIHAX XapaKTEepHbIE

CBOWCTBA THUMUYHBIX MPEACTABUTENCH KIIacCOB
OpPraHMYEeCKUX  BEIIECTB C  IEJIbI0  HX
uaeHTuUKaMu U OOBSICHEHUsT  oOyactu
TIPUMEHEHHS;

[IpenmetHbIE

11 xmacce/ 2 ron o6ydenust

1. CocTaBasiTh MOJIEKYJIIPHBIE U CTPYKTYPHbIE
dbopMynaBI  OpPraHMYECKHMX  BEIIECTB  Kak
HOocuTenel  wmHpopMmManmuu O CTPOEHUH
BEIL[ECTBA, €r0 CBOMCTBAX U MPUHAIIEKHOCTH K
OIPENEIEHHOMY KJIACCy COCTMHEHU;

2. XapakTepu3oBaTb OPraHUYECKHE BEIIECTBA
0 COCTaBy, CTPOCHHIO W  CBOICTBaM,
YCTaHABJIMBATh MPUYNHHO-CIIEICTBEHHBIE CBS3H
MEXY JAHHBIMU XapaKTepUCTUKaMU
BEILIECTBA;

3. [TpuBOIUTH NPUMEPHI XUMUYECKUX PEAKIIUM,
PaCKpBIBAIOIINX XapaKTEepHbIE CBOICTBA
TUITAYHBIX MpeACTaBUTENEN KJIaCCOB
OpPraHMYEeCKUX  BEIIECTB C  LEJIbI  HX
UICHTU(GUKAIIMH ©W  OOBACHEHHS  00JacTh
PUMEHEHUS;

4. IIporHo3upoBaTh BO3MOXHOCTb MPOTEKAHHUS
XUMUYECKUX pPEAKUUMHA Ha OCHOBE 3HAaHUU O
TUMAX XMMHYECKOM CBSI3M B  MOJIEKyJlax
peareHTOB M UX PEaKIMOHHON CLIOCOOHOCTH;

5. Wcnonp30Bath 3HaHUS O COCTaBE, CTPOCHUU
U XMMHYECKUX CBOMCTBax BEIIECTB s
0€30MacHOTO TPHUMEHEHHS B MPAKTUYECKOM
JESITETbHOCTH

JInmm et
[Topdupunst "
XPOMOTIPOTEUIBI
HuskomonekynspH
ble OMOPEryNIATOPbI
duzuko-
XUMHAYECKHE
METO/Ibl
BBIJICJIEHUS u
UCCIIEI0BaHMS
OMOTIOTUMEPOB |
OHOpEryIsITOPOB




3. COAEPKAHHUE YYEBHOI'O ITPE/IMETA/KYPCA

Ha3Banue
paznenos(a)/raas (bl)
n/unu TeM(bl)
AJIEKTUBHOTO Kypca

Kpatkoe coneprkanue mporpamMmmel pasaeno(a)/ riaaB(bl) u/mimi TeM(bl)
3IIEKTUBHOTO Kypca

IMpeamer

[Ipenmer OnooOpraHMYECKO XMMHM U €€ MECTO B CUCTEME HayK O

OMoopraHuvecKoi ’KH3HH, CBSI3b C OMOXUMHUEH, OMOTEXHOIOTHEN U MEIUIIMHOM.
XHUMHUH
AMHUHOKHCJIOTHI, AMUHOKHUCIIOTBI, HOMEHKJIAaTypa, ONTHYECKas H30Mepus, (PU3UKO-

NnenTHabl, 0eJIKHN

XUMHWYECKHE MW XHUMHUYCCKHUC CBOﬁCTBa, MCTOAbI  OMMPCACICHUA.

HGHTI/II[I)I, METObI XUMHYECCKOT'O CHHTEC3a, MMpeaAcCTaBJICHUC (0)

oOmas
MEepBUYHON CTPYKTyphl. [IpencraBieHne O BTOPUYHOM, TPETUYHOU H

Oouonormueckoir ponu. benkw, CTparerus OIpEICIICHUs
YeTBEPTUYHOU CTpPyKTypax OenkoB. buosornueckass poib O€NKOB,
Oenku-GepMEHThI, TOPMOHBI, OCJIKH CHCTEMBI T€MOCTa3a, JBUTATCIIbHBIC
U CTPYKTYpHbIE O€JIKH, pELEeNTOpHble OEJIKH, TPAHCIOPTHbIE OENKH,

OEIKOBBIE TOKCUHEI MI/IKpO6HOFO H paCTUTCIIBHOT'O IPOUCXOKICHUA.

YriaeBoabl "
IIIHKOKOHBIOraThI

Monocaxapuapl, HOMEHKJIATypa, TayTOMepus,
XUMHUYECKHE CBOMCTBA, PEAKIIMU AHOMEPHOU TMIPOKCHIBHOW TPYIIIIBI.
Onurocaxapujpl, METOJbl YCTAHOBJEHHUS CTPOEHUS,
cuHTe3. Onurocaxapuapl B MPHUPOJE: caxapo3a, Tperanosa, JIakTo3a u
Ipyrue [Tommcaxapuiebl, 00
WHIUBUAYAIbHOCTH M METOJbl YCTAHOBIIEHUSI XUMUUYECKON CTPYKTYPHI.
Crpoenue Hambojee pacHpOCTPaHEHHBIX IMOJUCAXAPUIIOB pPaCTEHUN
(umemirono3a, Kpaxmal, HNEKTHHBI), KUBOTHBIX (TJIMKO3aMHHOTJIMKAHBI,
TJTMKOTEH),

I JIMKOIIPOTCUHDBI

KoH(popMarus,
XUMHWYECKUH

ojrocaxapuabl  MOJIOKa. TIOHATHEC

OakTepuii  (JMIOMOJUCAXapHUIBI,
U TPOTCOTIMKAHBI,

OMOCHHTE3 U OMOJIoTHYeCKUEe (PYHKIIUH.

ICNTUI0 FJII/IKaHBI) .

TUIIBI  YI'JICBOJHBIX ueneﬁ,

JInnuael

Onpenenenue u kiaccudukanus aunuaoB. HelTpanbHbIe JTUTINIBI,
JKUPHBIC KUCJIOTHI M MPOCTarjaHauHbl, (ochoaunuapl, TIIMKOJIUIINIBL.
buocunTe3 u Ouonormyeckue (QyHKUUU

munuaoB.  [IpoGiemsl

XMUMHNYCCKOI'O CHHTC3a JTHUIIMIO0B.

Hopdupunsl 7
XpPOMONIPOTEHAbI

XuMHUUecKasi CTpyKTypa U CHHTe3 nopduprHOB. XpOMONPOTEUIBL:

reMOrJIOOMH, MHUOIJIOOWH, IMTOXpOMBL. buonornueckue ¢GyHKIUN
reMorjo0MHa M IUTOXPOMOB. XJIOPOOWILT U XJIOpOo(UIICOAEepKALIHe
Oenku, TpaHchopMalMs CBETOBOW SHEPruM B

(I)OTOCI/IHTCTI/ILIGCKOM arrapare paCTeHHﬁ.

XUMHUYCCKYIO B

HuskomonekyJIsipH
ble OHOperyasTopbl

AHTI/IGI/IOTI/IKI/I, OMOTEXHOJIOTHYCCKHE MCTOAbI HUX TOJYYCHUS.
Hpe)lCTaBJ'IeHI/IC 0 MEXaHM3Me JCHCTBUSA HanOoJee HM3BECTHBIX rpyIn
aHTHOMOTHKOB U HUX HCIOJIb30BaHUEC B MCIUIIMHC. BI/ITaMI/IHLI, Hux

CTPOCHHUEC U poOJib B OMOJIOrHYECKUX mnmpouneccax. TCpHCHLI n
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TEPIEHOUAbl, MX  MPEACTAaBUTEIM C  IPAKTUYECKH  BaKHOMU
OMOJIOTUYECKOH aKTHBHOCTHIO. CTEpOUIbl, OMOCHHTE3 U OUOJIOTHYECKAs
poiib. CTepouaHbIE TOPMOHBI, CEpPAECUHBbIE TIJIMKO3U[bl, CTEPOUJHBIC
CallOHUHBl Y ankajnouAbl. @PEepoMOHbBI M TOPMOHBI HACEKOMBIX.
@UTOropMOHbI U TIepOULUIbI, BO3JIEHCTBYIOIIME Ha T'OPMOHAJbHbBIE
¢GbyHkuuu GUTOropMOHOB. TOKCHHBI BBICHIMX PACTCHHU, HACEKOMBIX,

rpuboB

u

CHUHE3EJIEHBIX  BOJOPOCIEH, UX
OMOOpPraHNYECKON XUMUU U HEUPOPU3UOJIOTHH.

HCIIOJIB30BaHUC

B

dusuko-
XHMHYecKue
MeTOAblI BbIJAeJIEeHUs

" uccie10BaHuA
OuonomMepoB u
OMoperyJasitTopoB

BBIJICTICHUSI  OMOMOJIEKYI.
METO/Ibl aHAJN3A.

OCHOBHbBIE METOJUYECKHE TPUEMBI, HCIOJb3yeMbIE B TIpollecce
Xpomartorpadpuyeckue € CHEKTpaIbHBIC

4. TEMATHYECKOE IIVTAHUPOBAHUME 3JIEKTUBHOI'O KYPCA

Ne Pa3nen / rnaBa Kou- OCHOBHBIE BH/IbI DIIEKTPOHHBIE
/ Tema BO NESTETHHOCTH (tmudpoBsIe)
AJIEKTUBHOTO Kypca 4acoB 00ydJaronuxcs 00pa3zoBaTebHBIC
pecypcehl
10 knacc (34 yaca)
Pasznen 1. IMpeamer 2 Omnpenenars Lenp M 3a4adu
OMOOpPraHMYeCcKoO XUMMUM U3ydeHus OMOOpraHuYecKou
1. | Tema L. [Ipenmer 1 XUMMH.
OMOOpPraHNYECKON XUMHUU XapakTepu3oBaTb ~ OCHOBHBIE
2. | Tema 2. Mecto 1 JTanbl CTaHOBJICHUSA
OHOOPraHUYECKOH XMMHU B OMOOpPraHNYeCcKOW XUMHUHU Kak
CUCTEME HayK HAyKU M €€ MecTo B
Pasnenr 2. AMHMHOKHCJIOTHI, 13 | coBpeMeHHOMI CHCTEMEC
nenTH/bl, 0eJIKH HAy4YHOTO 3HAHUS
3.| Tema 3. MWM3omepus wu 1 3Harb opmysibI
HOMEHKIIaTypa HE3aMEHUMBIX aAMHUHOKHCIIOT.
aAMUHOKUCIIOT HpI/IBO)II/ITL IMPUMCPLBI
4, | Tema 4. CgoiictTBa u 2 OITUYICCKUX U30MEPOB
METO/TbI OTpEeICIICHUS aMHHOKHCJIOT.
AMUHOKHUCJIOT XapaxkTepus3oBaTh (uzuko-
5.| Tema 5. Meroapl cuHTe3a | 2 XUMHICCKHE M XHMHTCCKHC
ENTHIOB CBOMCTBa aMMHOKHUCJIOT.
6.| Tema 6. buonormueckas | 1 | Bbioupars METOBI
POJIb TENTUIOB AQHAJIUTUYECKOTO OTIpeIesIeHUS
7.| Tema 7. Crpoenne Genkos 2 AMUHOKHUCIIOT B 3aBUCHUMOCTHU
8. | Tema 8. CTpykTypa GeNKOB 2 | OTHX CTpOCHUA
9.| Tema 9. buonoruueckue 2 XapaKIepu3oBaTh ~ OCHOBHBIC
(byHKIHH GeITKOB METO/bl CHHTE3a MENTHUIOB U
10| Tema 10. KontpoabHas 1 HX GHONOTHIECKYIO POILE.
paGota o pasneny Nmers  mpexacraBieHue o

11




«AMUHOKHUCIIOTBI, HENTUIEI,
OeIKN»

Paznen 3. Hyxkaeo3uawl,
HYKJICOTH/IbI M HYKJIEHHOBbIE
KHCJIOTBI

11| Tema 11. Crpoenue
HYKJIEO3MJIa M HYKJIEOTUIA

12| Tema 12. Crpoenue
HYKJIICMHOBBIX KHUCJIOT

13| Tema 13. Buocunres
HYKJICMHOBBIX KHCIIOT

14| Tema 14. IlpencraBieHue o
T€HETUYECKON MH)KEHEPHUH

Tema 15. KourtponbHas
pabora o pazneny
«Hykiieo3upl, HyKJI€OTHABI
Y HYKJIEMHOBBIE KHCJIOTHI»

Paznea 4, YriaeBoanl "
IN'IMKOKOHBIOIaThl

15| Tema 16. MoHocaxapuipl

16| Tema 17. Onurocaxapuist

17| Tema 18. Ilonucaxapuast

18| Tema 19. I'nmkompoTenHbI
Y TIPOTEOTITMKAHEI

NINININ

19| Tema 20. KoHuTtposbHas
pabota o pasznmeny
«HykIieo3uapl, HyKJICOTH I
Y HYKJICHHOBBIE KHUCIIOTHI»

20| Tema 21. TectupoBaHue 1o
UTOTaM TroJa.

21| Tema 22. OOoOwarommii
YPOK

IIEPBUYHOM O  BTOPUYHOM,
TPETUYHOM M YETBEPTUYHOU
CTPYKTypax OCJIKOB.
XapakTepu3oBaTh
OMOJIOTUYECKYIO POJIb OETIKOB.
3HaTh OCHOBHBIC CTPYKTYPHBIE
dparMeHTBl  HYKJIEO3uaa U
HYKJIEOTHA.
XapakTepus3oBaTb CTPYKTYpbI
U Ouonormyeckue QyHKIUH
HYKJIEMHOBBIX KHUCJIOT.

OrnuceiBaTh npo1uece
O6uocuHTe3a HYKJIEHHOBBIX
KHUCIIOT ¥ MEXaHU3M Tepeaayu
HacJIeICTBEHHOU
uH(popMaLUu.

3HaTh OCHOBHBIE
MOHOCAaXapHabl, JUCAXaPHJIbI

Y TIOJTHCaXapubl.
XapakTepu3oBaTh CTPOEHUE U
XUMHYECKHE CBOICTBa
OCHOBHBIX KJIACCOB YTJI€BO/IOB.
Nmers  mpencraBieHue O
MeTo/1axX YCTaHOBJICHUS
CTpOEHUSl YIJIEBOJOB M UX
OMOJIOTHYECKUX (DYHKITUSX.
[IpuBoUTH MIPUMEPBI
[JIMKONIPOTENHOB u
MIPOTEOTTUKAHOB,
XapaKTepU30BaTh METOJbl HUX
CUHTE3a M  OHOJOTHYECKHe

GyHKITUN.

11 kanacc (34 yaca)

Pazpen 5. JInnuael

11

1. | Tema 1. Omnpenenenne u
KJ1accuGuKanus JIUIHI0B

1

2. | Tema 2. HeirpaabHbie
JTUTUBI

Tema 3. )KupHble KUCIOTBI

Tema 4. [IpocTarianuHbI

Tewma 5. ®ochonunuab

Tema 6. ['MUKOIAITH B

No|o M w

Tema 7. buocunres
JIAITNI0B

R NR-

8. | Tema 8. DBuonoruyeckue
(GYHKIIMY JTUTTHIOB

9. | Tema 9. [Tpo6nembl
XUMHYECKOTO CHHTE3a
JIUIHJIOB.

Tema 10. KoHtponbpHas

3HaTh OCHOBHBIC KJIACChI
JMIHAI0B. XapaKTepru30BaTh
Oouonoruueckre GpyHKIUU
JIMITHA]IOB.

HmeThb npeacTaBieHue o
croco0ax XUMHUYECKOTO
CHHTE3a JIMIHUJIOB.

HmeTs ipeacTaBieHue o
CTPYKType ¥ METOJIaX CHUHTe3a
Oop(UPHHOB.
XapakTepu3oBaTh
Oouonoruveckre GyHKIUN
reMOTJI00MHa U IUTOXPOMOB.
OnuceIBaTh MpoIiecc
TparcopmaIus CBETOBOM
SHEPTUU B XUMUYECKYIO B
(OTOCHHTETHUECKOM arapare

12




\ pabota «Jlumuab

Pazgen 6. Iloppupunbl u 8

XPOMONPOTEUIbI

10. | Tema 11. Xumwuueckas 1
CTPYKTypa u CHUHTE3
nophupuHOB

11. | Tema 12. XpoMonpoTeuibl: 1
reMOrja00MH, MHOTJIOOHUH,
IIUTOXPOMEI.

12. | Tema 13. Bbuonoruueckue 2
(GyHKIIMM remMorjioduHa u
IIUTOXPOMOB.

13. | Tema 14. Xnopodwmn wu 2
xJIopouIIICOAepIKAIINE
Oeaxu

14. | Tema 15. ®orocunTe3 1

15. | Tema 16. KouTponbHas 1
pabora «llopdupunsl u
XPOMOIIPOTEHTBDY

Paznen 7. 12

HuskoMouieKyJIsipHbIe

OMoperyJasitopbl

16. | Tema 17. AHTUOMOTHKH 1

17. | Tema 18. 1
buorexnonornueckue
METObI TTOJTYICHHS
AHTHOUOTHKOB

18. | Tema 19. AHTHOUMOTHKH U 1
170.4 HCIIOJIb30BAHUE B
MEIHIUHE

19. | Tema 20. Buramusel, ux 1
CTPOGHHME W  poJib B
OMOJIOTHYECKHX TTpoIleccax.

20. | Tema 21. Tepnensl u 1
TEPIICHOMIbI

21. | Tema 22. Crepouipl, 1
OHOCHHTE3 u
OMOJIOTHYECKAs POJIb.

22. | Tema 23. CrepoumaHbie 1
TOPMOHBI

23. | Tema 24. Cepieunbie 1
TJIMKO3UJBI,  CTEPOUTHBIC
CAITOHHMHBI U AJIKAJIOHIBI

24. | Tema 25. ®depoMOHBI U 1
TOPMOHBI HACEKOMBIX

25. | Tema 26. OUTOrOpMOHBI U 1
repOUIUIbI

26. | Tema 27. TOKCHUHBI BBICIIHX 1
pacTeHuid, HAaCEKOMBIX,
rpubOB M  CHHE3ENEHBIX
BOJIOPOCIIEN

pacTeHui.

OnuceIBaTh
OMOTEXHOJIOTHYECKUE METOIbI
MOJTy4EHUS] aHTHOUOTHKOB.
HNmets npencrasiieHue o
MEXaHU3ME JICUCTBHUS
Hau0oJsee U3BECTHBIX IPYII
AHTHOMOTHKOB U MX
WCIIOJIb30BaHUU B MEJIUIIUHE.
3anuceIBaTh CTPYKTYPHBIE
(OpPMYITBI OCHOBHBIX
BUTAMHUHOB, XapaKTEPHU30BATh
WX pOJIb B OMOJIOTUYECKUX
nporeccax.

HNwmets npencrasieHue o
TOPMOHAX U UX
OMOJIOTMYECKOW aKTUBHOCTH.
[IpuBOUTH IPUMEPHI
TOKCHHOB, BBIPA0aThIBAEMBIX
BBICIIIIMHU PACTCHUSMH,
HAaCeKOMBIMHU, TpHOaMu U
CHHE3EJICHBIMH BOJIOPOCIISIMH,
Y OIHCHIBATh IYTH UX
UCIIOJIb30BaHUS B
OMOOPraHNYECKON XUMHUHU U
HEHpOhU3UOIIOTHH.
XapakTepru30BaTh OCHOBHBIE
METO/INYECKHE MPUEMBI,
UCIIOJIb3YEeMbIE B ITPOLIECCE
BbIICTICHUS] OMOMOJIEKYI.
OnuceiBaTh
xpomatorpaduueckue u
CHEKTPaJIbHBIE METO/IbI
aHaJIM3a NPUPOIbl U
CTPYKTYpBI OMOTIOTUMEPOB U
OHOPETyNIATOPOB
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27. | Tema 28. KoHTponbHas 1
pabota
«HuskomonexkyispHble
OUOPETYIISATOPHD)

Pa3znen 8. dusuxoxmmmuueckue 3

MeTO/IbI BblJIeJIEHUS "

HcCIe0BAaHUsT  OMOINOJIUMEpPOB
U OMoperyJIfiTopos

28. | Tema 29. Meto b1 1
BBIJICJICHUS] OMOMOJICKYJT
29. | Tema 30. 1

Xpomarorpapuieckue u
CHEKTPAJIbHBIE METOIbI

aHaIM3a
30. | Tema 31. O06oo6maromee 1
3aHATHE o TEME:

«buooprannyeckas XuMus»

5. YYEBHO-METOANYECKOE N MATEPHUAJIBHO-TEXHHUYECKOE
OBECHHEYEHME PEAJIM3ALIMU YYEBHOI'O ITPEAMETA

5.1. OcHoBHasi yueOHasi JJUTEpaTypa
s neoacozcos:
1. buoopranuyeckas xumus: yaeonoe nocooue / H. H. Mouynbckas, H. E.

Makcumona, B. B. EmenbsHoB; nox Hayunoii pepakuueit B. H. Yapymmnaa, — 2-¢
u3., uctp. u gon. — Mocksa: MznarensctBo FOpaiit, 2023. — 108 c. — (Brbiciuee
obpazoanmue). — ISBN 978-5-534-08085-8. — Tekct: »snekrpoHHbIN //

O6pa3zoBarenbHas mwiardopma KOpaitt [caiiT].

s obyuarowuxcsi:

1. buoopranuyeckas xumus: yueoHoe nocobue / H. H. Mouynsckas, H. E.
MakcumoBsa, B. B. EMenbsnoB; nog Hayunoit pegakuuein B. H. Uapymuna, — 2-¢
u3., ucrp. u gomn. — Mocksa: UznarenbctBo FOpaiit, 2023. — 108 c. — (Briciiee
obOpazoBanme). — ISBN 978-5-534-08085-8. — Tekcr: osnexkTpoHHBIA //

Oo6pazoBarenpHas mwiardopma FOpait [caitr].

5.2. lomosiHuTEAbHAA YyYeOHAs JJUTEpaTypa
Jlna neoazozcos:

1. Pomannosa, C.B. buooprannueckas XuMHUs B BOINpPOCaX U OTBETAX
[Texkct] : yueb.-meTom. mocobuwe : B 2-x dyactax / C.B. Pomanmona, A.N.
[Tanacenko ; Tam0. roc. yu-T um. I'.P. Jlep:kaBuna .— Tam6OoB : [U3nat. nom TI'Y
mM. I'.P. lepkaBuna], 2013. - 4. I .— 2013 .— 68 c.

2. Powmanmosa, C.B. buoopranmueckas Xumus B BOIpPOCAaXx M OTBETaxX

[Tekct] : yuebHO-MeToaMUecKoe mocooue : B 2-x yactsax / C.B. Pomaniosa, A.1.
14




[Tanacenko, JI.B. PozenOmtom ; Tam6. roc. ya-T um. I'.P. Jlep>kaBuna .— TamOOB :
[Uznat. nom TT'Y um. I'.P. JlepxkaBuna], 2013. -4. 2 .— 2013 .— 93 c.

s obyuarowuxca:

1. Pomannosa, C.B. buoopranmyeckas XuMHs B BOINPOCAX M OTBETaX
[TexkcT] : yueb.-meton. mocobuwe : B 2-x yactax / C.B. Pomanmnona, A.W.
[Tanacenko ; Tam6. roc. yu-T um. I'.P. JlepkaBuna .— Tam6oB : [U3nar. nom TI'Y
uM. I'.P. lepkaBuna], 2013. - 4. I .— 2013 .— 68 c.

2. Pomannoma, C.B. brooprannueckas XuMus B BOIPOCAaX M OTBETaX
[TekcT] : yuebHO-MeTOIMUEcKoe mocooue : B 2-x yactsax / C.B. Pomannosa, A.U.
[Tanacenko, JI.B. Pozenbmtom ; Tam6. roc. yH-T um. I'.P. Jlep>xaBuna .— TamO0B :
[U3nat. nom TT'Y um. I'.P. JlepxkaBuna], 2013. -4. 2 .— 2013 .— 93 c.

5.3. YueOHO-MeTOAMYECKAS JIUTEPATypPa

1. leuna, O.A. 3agaun U ynpaXKHEHHsS MO oOmeld W OMOOPraHUYCCKOM
xumun [Texct] : yueb.-meton. mocodbue / O.A. Illlenna, H.B. Beppekuna ; Tamo.
roc. yH-T uM. ['.P.JlepkaBuna .— Tamb6oB : M3a-so TI'Y, U.1 .— 2008 .— 39 c.

2. Pomanniosa, C.B. 3agaun u ynpaxHeHUs 10 001Ie 1 OMOOpPraHNYeCKOn
xumuu [Tekcr] : yue6.-merona. nocodbue / C.B. Pomanniosa, C.E. Cuntoruna, O.B.
Anexuna ; Tam6. roc. ya-T um. I'.P.Jlep>xaBuna .— Tamb6oB : U3n-so TT'Y, U.2 .—
2008 .— 27 c.

3. Pomanronra, C.B. 3amaun u ynpaxkHeHus o o01el 1 OnoopraHudecKon
xumun [Tekct] : yue6.-meton. mocodbue / C.B. PomannioBa, O.A. lllenna ; Tamo.
roc. yH-T uM.I".P.Jlep>xaBuna .— Tamb6oB : U3n-po TI'Y, U.3 .— 2010 .— 46 c.

5.4. llepeyeHb peKOMEHIyeMbIX TEXHUYECKUX CPEACTB 00yUYEeHHUs, B TOM
YyHCcie TPeHaKepoB

1. TlepcoHanbHbBIN KOMIIBIOTEP

2. MynbTUMeEana NpoeKTop

3. WnTepakTuBHAas 0CKa

5.5. IlepeyeHp  peKOMEeHAYEMBIX  JJIEKTPOHHBIX  (HU(PPOBBIX)-
o0pa3oBaTe/IbHBIX PECYpPCOB

1. JlneBHUK.pY

2. Pemry EI'D

5.6. MartepuajibHO-TEXHHYECKHE CpeacTBa W 000pyAOBaHHsI sl
00y4eHust
1. Tabmumna «llepuogmyeckas cuctemMa XUMHYECKHX d3yemMeHToB J[.U.
Menneneena»
2. Tabnuna «PacTBOPUMOCTB KHCJIOT, COJICH 1 OCHOBAHUM B BOJC)»
3. Tabmmma «Psi1 akTHBHOCTH METAJIJIOB)
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6. IPUJIOKEHUSA
IIpunoxenue 1 k padboyeii nporpamme

OLHEHOYHBIE MATEPHUAJIbI

1. Owuenoynbie cpeacTBa A TEKYUIEro KOHTPOJS YCIEBAEMOCTH
o0yuyaommxcs

Tekylmuil KOHTPOJIb OCYLIECTBIIAETCS B XO/€:

- TECTUPOBAHUS;

- KOHTPOJIbHOM paOOTHI.

DonO oueHoUHbIX CPeOCme 0J1 NPOBEOEeHUs MEKYULe20 KOHMpPOos

JleMOHCTPALMOHHBIA BAPUAHT TECTUPOBAHUA

BAPHAHT 1

1.Kypunas cnenora — cnienuduueckuil Mpu3HaK HEIOCTaTKa BUTAMHHA!

a) pyTuHa

0) Tokodepona

B) pETHUHOJIA

') yOUXMHOHA

2.Komruiekc HeHACBIIEHHBIX KUPHBIX KUCIOT HA3bIBAECTCS BUTAMHUHOM

a) A

0) B1

B) Bs

r)F

3.1lpu yBenuueHHH KOHIIEHTpanuu (pepMeHTa CKOpPOCTh (epMEHTATUBHOMN
peakiuu:

a) YMEHbIIAeTCs

0) yBeIITMUHUBACTCS

B) HE U3MEHAETCS

') YBEJIIMUMBAETCS, 3aTEM OCTAETCS MOCTOSIHHON

4.DepMeHThI, KaTaJU3UPYIONIME PEaKIUd MEXMOJEKYISIPHOTO TepeHoca
aTOMOB WJIU TPYII aTOMOB:

a) u30Mepasbl

0) Tpancdepassbl

B) THIPOJIa3bl

T) JIassbl

5.I'opmoH pocra:

a) COMaTOCTaTHH

0) coMaTOTpONUH

B) COMATOJIMOEPUH
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I') THPEOTPONHH

6.1Ipu kpeTUHU3ME HAOIIOAeTCS

a) OXKUpPEHUE

0) 3a7epKKa YMCTBEHHOTO Pa3BUTHUS

B) YPOJJIMBOE Pa3BUTHUE TeNA

I') OCTaHOBKa poCTa

7.K kaTaboanyeckum mpoiieccaM OTHOCSITCS:

a) OMOCUHTE3 KUPHBIX KUCITIOT

0) TIUKOIHN3

B) OMOCHHTE3 XKHpa

T') TJIFOKOHEOT€HE3

8.CHIKEHHE YPOBHS caxapa B KPOBH HM)KE HOPMbBI Ha3bIBACTCS:
a) TUTICPTIIUKCMHSI

0) rIroKo3ypusl

B) TUITOTJIMKCMHUS

T') TAJIAKTO3EMUS

9.OCHOBHBIMH TIPOJIYKTaMHU PaCIICIUICHHS )KUPOB SIBJISIOTCS :
a) dochopHas Kuciaora

0) TUTITUIEPUIBI

B) )KHPHBIC KUCJIOTHI

T) TJIULEPUH

10.0OcHOBHBIEC TyTH 00E3BPEKMBAHMS aMMHAKA:
a) OMOCUHTE3 MEeNTUIO0B

0) OMOCHHTE3 MOUYCBHHBI

B) OMocuHTE3 OelKa

r) OMOCHHTE3 aMHUHOKHUCIIOT

BAPUHAHT 2

1.BonopacTBopuMble BUTAMUHBI:

a) HaKaIlJIMBalOTCS B TKAHSX,

0) HEUyBCTBUTEIBHEI K t°

B) 00pa3ytoT KohepMEHTHI

') HE CUHTE3UPYIOTCSI MUKPOOPTaHW3MaMH MTUIIEBOTO KaHala

2. IIpu aBuTamuHo3e BUuTaMuHa Bs Bo3HUKaeT 3a00j1eBaHueE:

a) 1epMaTUT

0) kcepodTaaTbMHUs

B) IIMHTA

r) «bepu-6epu»

3.AGcomoTHass  cnenmuUIHOCTH — OTO  CIMOCOOHOCTH  (hepMmeHTa
KaTaTu3upOBaTh:

a) mpeBpallleHue BEIEeCTB C OJJHUM TUIIOM XUMHUYECKON CBSI3U

0) mpeBpaleHne CTepeoMepoB

B) IIpeBpalleHre TOJIbKO OJHOT0 cyOcTpara

I') PEBpAILIEHHE TOJIBKO JIByX CYOCTPaTOB
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4.DepMeHThI, KaTaIU3UPYIOIIUE PEAKIMU pa3pbiBa CBS3EH WM pPEaKIUU
OTILEIUICHUS Pa3IUYHbIX TPy OT CyOCcTpaToB 0€3 y4acTusi BOJbI ¢ 00pa3oBaHUEM
JBOMHOU CBA3U WU MPUCOCIUHEHUS 10 JBOUHOMN CBA3U:

a) TUrasbl

0) nu3omepasbl

B) JIa3bl

T') TUJIPOJIa3hI

S.buosiornueckoe 1eMCcTBUE mapaTropMoHa:

a) TIOHIKAET COJIEPIKAHUE KAIbIUS B KPOBU

0) MoBBIIIAET cojiepxkaHue Kanplus u hochopa B KpoBH

B) TIOBBINIACT COJIEPKAHUE KaJbIUs, HO CHUXAET cojaepkanue ¢ocdopa B
KPOBH

I') MOBBIIIAET COEPKaHue Kanus u pocdopa B KPOBU

6.1 opMOHBI KOPBI HAATIOUEUHUKOB:

a) KOPTU30H

0) anpeHanuH

B) TUJPOKOPTHU30H

') KOPTUKOTPOITUH

7.AyTOoTpO(BI CIIOCOOHBI K CHHTE3y OPraHUYECKUX BEIICCTB B PE3yJbTaTe
nporecca:

a) IJIMKOJIN3a

0) mpoTeonn3a

B) JIUMOJIK3a

r) poTOCHHTE3a

8.OCHOBHOE MepeBapUBAHKE YTIIEBOJIOB Y KBAYHBIX TPOUCXOIHUT B:

a) pOTOBOM MOJIOCTH

0) xemyKe

B) TOJICTOM KHUIIIKE

I') TOHKOM KHIIIKE

9.PacturenbHbIe JKUPHI MPEUMYIIIECTBEHHO JKUIKHE, TaK KaK COACPIKaT:

a) HACBHIIIICHHBIC KUPHBIC KHUCIOTHI

0) rmmepuH

B) HEHACBIIIEHHBIC )KUPHBIE KUCIOTHI

T') XOJIECTEPUH

10.K cro>xHbIM OeIKaM OTHOCSTCS:

a) aTbOyMHUHBI

0) HYKJICOITPOTEHHBI

B) TUCTOHBI

') KepaTuH
Bapuantel Ne Bonpocos
1 2 3 4 5 6 7 8 9 10
1 B r S S 0,8 0,B,T S B B,T o
2 B a B B B a,B r o B o

18



JleMOHCTPALMOHHBIH BAPUAHT KOHTPOJIBbHON padoThl

3amauva Ne 1.

Butamubabet A u D MOXHO NpUMEHSTH Cpa3y 3a OJUH NIPUEM B TaKOM
KOJIMYECTBE, KOTOPOTO JOCTATOUHO ISl OJJIEPKAHUS UX HOPMAJIBHOTO YPOBHS B
TE€YEHUE HECKOJbKUX HeJeNb, BUTAMHUHBI K€ Tpynibl B HEOOX0AMMO MPUMEHSITh
3HAYUTENIHHO Yallle.

1. OObscHUTE, MOYEMYy CYILIECTBYET pa3jinuve B HEOOXOAMMOW YacToTe
npueMa BUTAMUHOB.

3amaua Ne 2.

B Tpommueckux crpaHax KcepoTaibMHS TPEACTABISET CEPhE3HYIO
npoOieMy y naereil B Bo3pacte oT 18 mo 36 mecsineB. OIHAKO y B3POCIBIX,
T0OpOBOJILHO HAXOJMBIIMXCS Ha jJuere 0e3 BUTaMUHA A, OTMEUaJoCh JIHIIhL
ocJiabJieHue 3peHUs B YCIOBUAX MOHUKEHHOU OCBEIIIEHHOCTH.

1. OObsicHuTe, dYemM  OOYCJOBIEHBl  pa3MUuusi B  MPOSBICHUU
HEJ0CTaTOYHOCTH BUTAMUHA A y B3pPOCIIBIX U JIETEH.
3amaua Ne 3.

[TorpebHOCTE B BUTaMUHE A CHIKACTCS TPH JOCTATOYHOM OOECTICUCHUU
opranu3ma BUTamMmuHoMm E.

1. OOBsIcHUTE, TOYEMY TaKOE TIPOUCXOIUT.

3amaua Ne 4.

Ha mpueme y memuaTpa >KEHIMHA KAIYeTCS Ha 3alIepKKy MPOpPe3bIBaHUS
3y00B y peOeHKa, 00JIbICeHHE TOJOBBl B MECTE KOHTaKTa C MOIYIIKOW, peOeHOK
TUIOXO CIIUT, Pa3Apa’kuTeIeH, 0€CIOKOeH, TNI0X0 CaTUTCs.

1. OOBsICHUTE CUTYAITHIO.

2. lIpennoxure cnocod MOATBEPXKICHUS BAIIETO MPETOIOKECHUS.

3agaya Ne 5.

VY HeOHOIIEHHOTO0 HOBOPOXKIAECHHOTO HAOII01at0TCSI OOMIIBHBIC MOAKOKHBIE
KPOBOM3JIHSHUS, TEMOPPArnyecKuil JuaTe3, KpoBb B Kajie, HOCOBOE KPOBOTEUCHUE.

1. [Ipeanonoxute, HEXBaTKa KAKOTO BUTAMHUHA HAOJIIOAeTCsl.

2. HazoBuTe npUYMHBI THTOBUTAMUHO3A.

3agaya Ne 6.

VY pebenka (2 roma) mociae NEPEeHECEHHOT0 3a00JICBaHUS MTEUYCHH Pa3BUIOCH
WCKPUBIICHNE HOT, TIOSIBUJIMCH OOJIBIIION )KMBOT M PAXUTUYECKHUE YETKU Ha pedpax.
Poputenu 3a00TATCS O TPAaBWIBHOM NHTAaHUM peOCHKA, M00aBIAIOT B MHIILY
AProKaIbIudepo.

1. O0BsicHUTE, TOYEMY Pa3BUBAETCS PAXUTOMOA00OHOE COCTOSTHUE.

3agaya Ne 7.

B npoOupky co cBexeid KpOBbIO BHECTH pacTBOp BuTamuHa K.

1. I3MenuTcs 1 ckopocTh cBepThiBaHUs KpoBu? [louemy?

3amaua Ne §.

Y Oo0nBHBIX C NOBPEKACHHBIMU TMOYKAMHU, HECMOTPS Ha HOPMaJbHO
cOaaHCUPOBAaHHYIO JUETY, YacTO pPAa3BUBACTCA IOYEUHAS] OCTEOTUCTPOPUI —
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paxuTONno00H0E 3aboJieBaHUE, COMPOBOK/IAIOIIECECS WHTEHCHUBHOMN
JEMUHEPAIU3alIUuENd KOCTE.

1. O0BsicHUTE, TOUEMY TIOBPEKACHHUE MOUYEK MPUBOAUT K JEMUHEPATA3AIIIH.

3agaua Ne 9.

Ecnmm xopoB win Jomianeld KOPMHUTh HETPABWIBHO IPUTOTOBICHHBIM
KJIEBEpPOM, TO y HHMX pa3BUBaeTCsi 3a00J€BaHME, COMPOBOXKAAIOIIECECS CUIBLHBIMU
BHYTPCHHHMH  KPOBOTCUEHUSMH. [IpUYMHONW OTOr0  CIY)KHT  BEIIECTBO,
oOpasyromeecss B pe3yJbTaTe JMCUCTBUS MHKPOOPTaHU3MOB Ha KyMapuH —
OOBIYHBIN KOMITIOHEHT KJIEBEpa.

1. HazoBute iekapCcTBEHHOE BEIIECTBO.

2. OOBSCHHUTE MPUHITUI JICHCTBHUS 3TOT'O BEIIECTBA.

3. Tlpeamonoxute COCTOSHUS, KOTJa HCIIOJIB30BAaHUE MPOU3BOIHBIX
KyMapHHa 11eJIeco00pa3Ho.

3amaua Ne 10.

Y 0O0JILHOTO HMMEETCS XPOHHYECKHH XOJICIUCTHT (BOCIAJICHUE MKEITYHOTO
Iy3BIPsI) U XOJICINTHA3 (KAMHU B KEIITYHOM ITy3BIpE).

1. HenocTaTo4HOCTH KaKUX BUTAMUHOB CJICTYET OXKUAATH?

2. YKaXuTe NMPUINHY Pa3BUTHS THIIOBUTAMHHO30B.

3. [lepeuncauTe KIMHUYESCKAE CUMITTOMBI STUX TUITOBUTAMUHO30B

Omanonsvt omeemos

3amaua Ne 1.

KupopactBopuMble  BUTaMHWHBI TaK Ha3BaHbl IOTOMY, 4YTO OHHU
PacTBOPSIIOTCS B )KMpaX, @ HE B BOJie. DTU BUTAMHUHBI CIIOCOOHBI HAKaIJIMBATLCS B
NeYeHU W JKUPOBOM TKAHU W BBIXOJAT OTCIOJA MO MEpe MX YOBUIM B JAPYTHX
TKaHsX.

3agaya Ne 2.

JlanHas mpo6iema SBISIETCS CIEJACTBHEM Cpa3y HECKOJBbKUX (hakTopoB: 1)
IpU TIEPEX0/i€ OT TPYAHOIO MUTAHUS C HUIMYUEM «MATEPUHCKOr0» BUTAMHHA A K
CKYJTHOMY PAacCTUTEIBHOMY «B3pPOCJIOMY» PAIlMOHYy; 2) Y PacTyLIEero OpraHu3ma
MMEETCS TOBBIIICHHAs MOTPEOHOCTh B BUTaMHUHE A; 3) OTCYTCTBHUE PE3EPBOB B
KUPOBOM TKaHM; 4) TpPU BO3HHUKAIONIEM THUIOBUTAMHHO3€ A HapyllaeTcs
perenepanus causuctor JKKT, BOZHUMKAIOT SHTEPOKOJIMUTHI, YTO COMPOBOXKAAETCA
JTaIbHEUIITUM yXYAIICHUEM pPe30pOIHMH MUTATEIbHBIX BEIICCTB U BUTAMHHOB W3
KHUIIIEYHUKA

3agaya Ne 3.

Onuoit w3 GyHKOUH BUTaMHHA A SBJISETCS AHTHOKCHIAHTHAs, IIPH
BBITIOJTHCHUN 3TOH (DYHKIIMM BUTAMHH A OKHCJISCTCS M CTAHOBHTCS HECAKTHUBHBIM.
Hcrnons3oBanne kieTkamMu BuUTamMuHa E (Tokodepona) Kak aHTHOKCHIAHTA
COKpaIIlaeT pacxo/l BATAaMHUHA A Ha aHTHOKUCIIUTEIbHYIO aKTUBHOCT.

3amaua Ne 4.

JlaHHBIE CHMIITOMBI SIBJISIIOTCS Ha4YaJdbHBIMHU MpH JepuiuTe BUTamuHa D.
[TonTBepANT, WM OMNPOBEPTHYTH MPEAINOI0KEHUE MOXKET JabopaTopHOE
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UCCJIEeI0BAaHUE KOHILIEHTpAllMM MOHOB Kaiblus U Qocdopa xposu. [lpu Hanmmuum
nedunmuTa Kanbuudeposa HEOOXOIUM MPUEM ero npenaparon, Y D-o0nyueHue.

3amauda Ne 5.

PazButne HepocratouHoctu BuTamMuHa K y HOBOPOXKIEHHBIX MOXKET OBITh
CBA3aHO C (PYHKIIMOHAJIBHOM HE3PENOCThI0 TenaToOMIMapHOM CHUCTEMBI U
3aMeIJIEHUEM MPOIECCOB BCAChIBAHUS JIMIUJOB, a TAaKXKe CO CTEPHIBHOCTBHIO
KHUIIIEUHUKA HOBOPOXKJICHHBIX M OTCYTCTBHEM CHHTe3a BuUTaMuHa K KuieyHo#
MUKpPO(IOpOil, HO OCHOBHOW NMPUYMHOW CUMUTAETCS HAJUYHME TMIIOBUTAMUHO3A Y
MaTtepu peGeHkKa.

3amaua Ne 6.

Buramun D, nocrynatomuii ¢ nuied uian oOpa3oBaHHbIN B KOXeE, JOJIKEH
TUAPOKCUIMPOBATHLCS B MEUYECHHU, MHAYE €r0 aKTUBHOCTh OCTAETCS BeChMa HU3KOM.
[Ipu renatutax ¥ UHBIX 3a00JEBAHUSAX TIEYEHU TUIPOKCUIMPOBAHUE BUTaAaMUHA D
CHUYKAETCS, BO3BHUKACT KapTHMHA THUIMOBUTAMHHO3a HE3aBUCHMO OT MOTPEOJICHUS
kanbiudeposa. PebGeHky TpeOyroTcs mnpemnaparbl aKTUBHOTO BuUTaMuHa D —
KaJbIUTPHOIA (OCTEOTPUOI, POKATBTPOI, POPKAI TLTIOC).

3amaua Ne 7.

VYyactue ButamuiHa K B CBEpThIBAHMM KPOBU 3aKITIOYAETCS B PEAKIMAX
KapOOKCWJIMPOBaHMUsSI MpHU CUHTe3e (aKTOpPOB CBEpPTHIBAHUS B  ICUYCHHU.
HemnocpeacTBenHo B KpoBU (B cocynax win B mpoOupke) ButamuH K Hu Ha uTO He
BJIUSIET.

3amaua Ne &.

Butamun D, noctynaronuii ¢ nmumiei uiau oOpa3oBaHHBIA B KOXE, JTOKEH
TUAPOKCUIIMPOBaThCs cHadana B medeHu (mo C25) u 3ateMm B moukax (mo Cl),
MHAY€ €r0 aKTUBHOCTH OCTAETCS JOBOJBHO HU3KOM. 3ab0JeBaHME MOYEK CHIDKAET
aKTUBHOCTb (PEPMEHTOB THUAPOKCUIMPOBaHUS. Bo3HHMKaeT aeMuHepamu3aius
opraHu3Ma M KapTUHa THNOBUTaMHHO3a D. BoJIbHBEIM B TakoM ciydyae TpeOyroTcs
npenapaTbl aKTUBHOTO BUTaMHHA D — KanbIuTpuosia (OCTEOTPHOI, POKAILTPOII,
dbopxkai miroc).

3agaya Ne 9.

BemectBo  KyMapuH ~ SBISIETCS  MPEAUIECTBEHHUKOM  JUKyMapoJa,
WHTHOWTOpPA MpEeBpaIeHus] HeaKTUBHOU (opmbl BuTaMuHa K B akTHBHYIO opMmy.
[Tpu momaganuy AUKymaposa B NeYeHb OH MHTHOMPYET aKTUBAIMIO BUTaMuHa K,
KOTOpBIN HeoOXoauM i cuHTe3a (hakTopoB cBepThiBanus kposu 11, V, VII, IX. B
pe3yNbTaTe BOSHUKAET OCTPHIN AePUIIUT KOMIIOHEHTOB CBEPTHIBAIOIICH CHCTEMBI,
pa3BHBACTCSl CHWKEHHE TPOMOOOOpa3oBaHUS UM KpPOBOTEUYCHUsS. B coBpeMeHHOU
KIIMHUYECKON MPaKTUKE MPOU3BOJHOE KyMapuHA UCIHOJB3YIOT IJis JICYEHUs
OONMBHBIX OCTPBIM  TpoMOohaeOuToM (0Opa3oBaHHE KPOBSHBIX CTYCTKOB,
3aKyNOPHUBAIOIIHNX MTPOCBET COCYAQ).

3agaya Ne 10.

Tak Kak »ea4b aKTUBHO YYacCTBYET B SMYJbICUPOBAHUU KHUPOB B MPOCBETE
KHUIIIEYHHKA M B JaJIbHEMIIEM HX BCAaChIBAHUM, TO MPHU XOJEUUCTUTE OyneT
MPOSIBISATECSL  HEJJOCTATOUYHOCTh  KUPOPACTBOPUMBIX  BUTAMHHOB, KOTOpBIE
BCACBIBAIOTCSI B COCTaBE JIUMUIHBIX MULICIL.
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HIkxaJja onileHUBaHUSA

Ounenka OTJIMYHO X0pO1I0 YIOBJICTBOPHUTEJ | Hey/lA0BJEeTBOPH
bHO TEeJIbHO
Kosmuect | 90 — 100% 70 - 89% 50 - 69% Menee 50%
0
NpaBUIbH
BIX
OTBETOB B
TecTe
KauecTBo BCE 3aJ]a4M PEIICHBI | PEIICHO BepHO | pemieHo oT 50 70 | OTCYTCTBYIOT
BbINOJIHEH | BEPHO; ooimee 80 % Bcex | 79 % Bcex 3amav; | HeOOXOAUMBIE
usi HCII0JIb30BaH 3aza4; MOTYT | HE BCEI/la | TEOPETUYECKHE
KOHTPOJILH | HanOouee BCTpEYaThCs MCIOJIb30BaH 3HAHUS,
bIX padot palMOHANBHBIA MYTh | OTAEIbHBIE HauboJee JIOIYIIEHBI
peIICHHS, HETOYHOCTH B | palMOHaJIbHBIN omubku B Ooisee
W3JI0KEHUE apupMeTHUYECKuX IIyTh PEIIEHUS yem 50 % 3agau.
Marepuaia JOrH4HO, | pacuerax B pelIeHnn
IPaMOTHO, 6e3 MPOSIBIIIETCS
omunboK HE3HaHUE
OCHOBHOTO
MaTtepuaia
yaeOHOH
MIPOrPaMMBbI
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IIpuinoxenue 2 k padoueii nporpamMme

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE
JJEKTUBHOI'O KYPCA «BUOOPI'AHUYECKASA XUMMUSA»

Ne Paznen / rtmaBa / | Kon-Bo Tun @opmbl  u  Buzwl | Kanenmapaeie  cpoku
TeMa 4acoB 3aHSITHS KOHTPOJIS IPOBEJICHUS
y4eOHOTO [Tnan
mpeaMeTa

10 xknacc/ 1 rox odoyqenusi (34 yaca)

Pazpen 1. Ilpeamer 2

OMoopraHuyecKoi

XUMHHU

1. | Tema 1. Ilpenmer 1 Ypok
OMOOpPraHNYeCKOM dbopmupoB
XUMHH aHUs

HOBBIX
3HAHMUI

2. | Tema 2. Mecto 1 VYpok
OroopraHYecKon dbopMupoB
XHMHH B CHCTEME aHUs
HayK HOBBIX

3HAHUI

Pasznen 2. 13 Ypok

AMMHOKHCJIOTHI, dbopmupoB

nenTuabl, 0eJIKn aHUs

HOBBIX
3HAHUI

3. | Tema 3. H3omepus 1 Ypok
U HOMEHKJaTypa dbopmupoB
AMUHOKHCIIOT aHus

HOBBIX
3HAHUI

4. | Tema 4. CaoiicTtBa 2 Ypok
u METO/IbI dbopmMupoB
ompeeNeHus aHus
AMUHOKHCIIOT HOBBIX

3HaAHUU

5. | Tema 5. Meronasl 2 Ypok
CUHTEe3a MEeNTUI0B dbopmupoB

aHus
HOBBIX
3HAHUU

6. | Tema 6. 1 VYpok
buonorudeckas dbopmupoB
POJIb IENTHIOB aHus

HOBBIX
3HAHUM

7. | Tema 7. Ctpoenue 2 Ypok [Toypounslii
OEITKOB NPUMEHEH | KOHTPOJb:

23




Wi 3HAHUM | TECTUPOBAHUE
Ha
MIPAKTHKE
8. | Tema 8. CtpykTypa 2 Ypok
0€eIKoB dbopmupos
aHus
HOBBIX
3HaHHUI
9. | Tema 0. 2 Ypok [Toypounbrii
Buonornyeckue NPUMEHEH | KOHTPOJIb!
¢yHKIMM OeNKOB Wl 3HAHUH | TECTUPOBAHUE
Ha
MIPAKTHKE
10. | Tema 10. 1 Ypok Tematnueckuit
KonTposbHas KOHTPOJS | KOHTPOJIb:
paboTta o pazneny u KOHTPOJIbHAS
«AMUHOKHCIIOTHI, MpOBEpKU | paboTa
METTHIBI, OSITKI» 3HAHUHA W
YMEHUHN
Paznen 3. Hyxkuaeo3uawl, 8
HYKJIEOTH/IbI "
HYKJIEMHOBBIE KMCJIOTHI
11. | Tema 11. Ctpoenue 2 Ypox
HYKJIEO3HU/1a u dbopmupoB
HYKJIEOTH1a aHus
HOBBIX
3HAHUI
12. | Tema 12. Ctpoenue 2 Ypox
HYKJIEHHOBBIX dbopmupoB
KHCIIOT aHus
HOBBIX
3HAHUI
13. | Tema 13. 2 Ypok Temarnueckuii
buocunTes KOHTPOJSI | KOHTPOJIb:
HYKJIEHHOBBIX u KOHTPOJIbHAS
KHCIIOT npoBepku | paboTa
3HAHUU U
YMEHUMI
14. | Tema 14. 1
[IpencraBnenune o
T€HETUYECKOU
WHXEHEpUHU
15. | Tema 15. 1 Ypok Tematnuecknii
KouTtponbsHas KOHTpPOJISI | KOHTPOJIb:
paboTta mo paszaeny u KOHTPOJIbHAS
«Hyxkmneo3umsl, npoBepku | paboTa
HYKJICOTUIBI u 3HAHUA W
HYKJICHHOBBIE YMEHHHA
KHCIIOTBI»
Paznen 4. Yraesoanl m 11
TJIMKOKOHBIOTATHI

24




16. | Tema 16. Ypok
Mounocaxapu bl dbopmupos

aHus
HOBBIX
3HAHUU

17. | Tema 17. VYpok
Onurocaxapuisl dopmupos

aHUs
HOBBIX
3HaHUU

18. | Tema 18. Ypox
[Tonucaxapuasl dbopMupoB

aHUs
HOBBIX
3HAHUU

19. | Tema 19. Ypok [Toypounsrii
I'mukonmpoTenHsl U IPUMEHEH | KOHTpOJb: paboTa
NIPOTEOTJIMKAHBI W 3HAHUU | HAa YpOKE

Ha
MIPAKTHKE

20. | Tema 20. Vpok
KontponbHas dbopmMupoB
paboTta o pazneny aHUs
«Hyxneo3umpl, HOBBIX
HYKJICOTH/IbI Hu 3HAHUHU
HYKJIEHHOBBIE
KHCIIOTBI»

21. | Tema 21. Ypok [ToypounsIii
TectupoBanue 1o IPUMEHEH | KOHTPOJb:
UTOraM roja. Uil 3HaHUU | TECTUPOBAHUE

Ha
MPAKTHKE

22. | Tema 22. Ypok Temarnueckuii
O6o0maromuii KOHTPOJIS | KOHTPOJIb:
YpOK u KOHTPOJIbHAS

npoBepku | paboTa
3HAHUU U
yYMEHUMI
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Ne | Paznen / rnaBa Kou-Bo Tun 3anatus | @opmsl u Buabl | Kasennapueie
/ Tema 4acoB KOHTPOJIS CPOKH
y4eOHOTO IPOBEACHUS
npeaMera I1nan

11 knacc/ 2 rox odoy4enusi (34 yaca)

Paspea S. JIunuabl 11

1. | Tema 1. 1 Ypox
Onpenenenve u dopmupoBan
KJIacCU(UKAIUS s HOBBIX
JINTINAJIOB 3HAHHUI
2. | Tema 2. 1 Ypok
Heiirpanbabie dhopMupoBaH
B107000701131 U HOBBIX
3HaHUU
3. | Tema 3. XKupnsie 1 Ypok [IoypouHBIii  KOHTpPOJIB:
KHUCJIOTHI MIPUMEHEHHI | paboTa Ha ypoKe
3HaHUM  Ha
TIPaKTUKE
4. | Tema 4. 1 Ypox
[Ipocrarnanaua dhopMHupoOBaH
Bl WS  HOBBIX
3HAHUI
5. | Tema 5. 2 Ypok
dochomumnuabt dhopMHupOBaH
U HOBBIX
3HAHUI
6. | Tema 6. 1 Ypok
IMmukonumnu el dbopmupoBan
usi HOBBIX
3HaAHUU
7. | Tema 7. 1 Ypok [ToypouHblli  KOHTPOJIb:
buocunres npuMeHeHul | paboTa Ha ypoke
JTUNUIO0B 3HaHUM  Ha
PAKTHKE
8. | Tema 8. 1 Ypok
buonoruueckue (hopmupoBan
GbyHKIIIN usi HOBBIX
JIAIIUIOB 3HAHUN
9. | Tema 9. 1 Ypok [ToypouHbIif  KOHTPOIb:
[TpoGnembl NpUMEHEHUN | paboTa Ha ypoke
XUMHYECKOTO 3HaHMA  Ha
CUHTE3a MPAKTHKE
JTUTUJIOB.
10.| Tema 10. 1 Ypok Tematnuecknit
KouTtponsHas KOHTPOJSI ¥ | KOHTPOJIb: KOHTPOJIbHAS
pabota IIPOBEPKU pabota
«JInmm e 3HAHUU "
yMEHUHI
Paznen 6. 8

26




Hopdupunsl 7

XpPOMONPOTEUIbI
11.| Tema 11. 1 Ypok
Xumuueckas (dhopmupoBan
CTPYKTypa " s HOBBIX
CHHTE3 3HaHUI
nopupruHOB
12.| Tema 12. 1 Ypox
XpoMonpoTenabl dopmupoBan
reMoTIOONH, ust HOBBIX
MHOTJIOONH, 3HaHHI
IIUTOXPOMEI.
13.| Tema 13. 2 Ypok Tematnueckuit
buonoruueckue KOHTPOJIS ¥ | KOHTPOJIb: TECTUPOBAHUE
GyHKIIII IIPOBEPKHU
reMorjioonHa 3HAHUHN "
LIUTOXPOMOB. yMEHUHN
14.| Tema 14. 2 Ypok
Xmopopunn wm dbopmMupoBaH
xJopohuIIIcCoae ust HOBBIX
pxarnue 0K 3HAHUH
15.| Tema 15. 1 Ypok
DOTOCUHTE3 dbopmupoBaH
U HOBBIX
3HAHUI
16.| Tema 16. 1 Ypok Temarnueckuii
KouTtponsHas KOHTPOJSI ¥ | KOHTPOJIb: KOHTPOJIbHAS
pabota MIPOBEPKHU pabota
«[Topdupunbr u 3HAHUI u
XPOMOIIPOTEU/IbI YMEHHH
»
Paznen 7. 12
HuzkoMouieKyJIsipHbIE
OMoperyJasiTopbl
17.| Tema 17. 1 Ypok
AHTHOMOTUKH dhopmupoBaH
s HOBBIX
3HaAHUU
18.| Tema 18. 1 Ypok
buortexHonoruue (hopmupoBan
CKHue METO/IbI U HOBBIX
MOJTy4eHUS 3HAHUH
AHTHOUOTHKOB
19.| Tema 19. 1 Ypox
AHTUOMOTUKH U (dbopmMupoBaH
ux s HOBBIX
HCIIOJIb30BaHUE B 3HAHUH
MEUIIIHE
20.| Tema 20. 1 Ypok
Buramunbl, ux (hopmupoBan
CTPOEHUE U POJIb U HOBBIX
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B 3HAHUM
OMOJIOTUYECKHIX
Ipoleccax.
21.| Tema 21. VYpok
Tepriensr u dopmupoBan
TEPIICHOU/IBI s HOBBIX
3HaHUHU
22.| Tema 22. Ypok [ToypouHbIif  KOHTPOJIb:
Crepouppl, IpPUMEHEHUH | paboTa Ha ypoke
OMOCHHTE3 " 3HAaHUW  Ha
Oouonoruyeckas IPAKTHKE
pOJIb.
23.| Tema 23. VYpok
CrepouiHeie dbopmupoBaH
TOPMOHBI U HOBBIX
3HaAHUHU
24.| Tema 24. Ypok Tematuueckuit
Cepneunble KOHTPOJSI U | KOHTPOJIb: TECTUPOBAHUE
TJINKO3UIBI, MIPOBEPKH
CTEpOUIHBIE 3HaHHUI 31
CarlOHUHBI 51 YMEHUHN
AJIKAJIOU b
25.| Tema 25. Ypok [ToypouHblli  KOHTPOJIb:
DepoMOHBI u npuMeHeHu | paboTa Ha ypoke
TOPMOHBI 3HAHUW  Ha
HACEKOMBIX MPAKTHKE
26.| Tema 26. Ypok
OUTOrOPMOHBI U dbopmupoBan
repOuIU bl Ul HOBBIX
3HaAHUU
27.| Tema 27. Ypok [Toypo4HbIli  KOHTPOJIb:
TokcuHbI npuMeHeHu | paboTa Ha ypoke
BBICIINX 3HaHMM  Ha
pacTeHuid, MPAKTHKE
HACEKOMBIX,
rpudoB u
CUHE3EJICHbIX
BOJIOpPOCIICH
28.| Tema 28. Ypok Tematnuecknit
KouTtponbsHas KOHTPOJSI ¥ | KOHTPOJIb: KOHTPOJIbHAS
pabota IIPOBEPKU pabota
«Huzkomomekyn 3HaHUU 51
SIPHBIE yMEHUHI
OMOPETYISTOPHI»

Pazpen 8. Dusuko-
XHUMHYECKHEe MEeTOIbI

Bbl/IeJIeHUS u
uccse10BaHuA
O0MonoJMMepoB "
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OMoperyJasitropoB

29.| Tema 29. Ypok Temarnueckuit
MeTo1pl KOHTPOJIS KOHTPOJIb: TECTUPOBAHUE
BbIJICJICHUS IIPOBEPKU
OHOMOJIEKYIT 3HaAHUU

yMEHUHI

30.| Tema 30. Ypok Temarnueckuit
Xpomatorpadpud KOHTPOJIS KOHTpPOJIb: KOHTpPOJIbHAsI
€CKue 1 IIPOBEPKU pabora
CIIEKTpaJIbHbIE 3HaHUHU
METO/IbI aHAJIN3A yMEHUHN

31.| Tema 31. Ypoxk Temarnueckuit
O6o6maromiee KOHTPOJIS KOHTpPOJb: KOHTpPOJbHAs
3aHATHE TI0 TEME: MIPOBEPKHU pabota
«buooprannyeck 3HaHUU
ast XUMU» YMEHHU
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IIpunoxenue 3 k padoueii nporpamMmme

JUCT BHECEHUS UBSMEHEHUI

Ne TekcT u3mMeHeHus [Tporokon 3aceganus kadeapsl
/1
Ne Jara
2023 — 2024 y4eOHnblli rO1
1.
2.
2024 — 2025 y4eOHbIli TO1
1.
2.
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