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1 ITIOSICHUTEJIBHAS 3AIIUCKA

1.1 Ieab OIMCHMUNIMHBI: U3YYUTh 3aKOHBI KU3HEACATEILHOCTH OPraHW3MOB Ha MoOJie-
KYJISIPHOM YPOBHE, YCTaHABIMBAsT OMOXMMHUYECKUE TIPOIECCHI, HEOOXOoAUMBIE /7151 3P PEKTUBHOTO
yIpaBiIeHUs MPOLECCAMU TPEHUPOBKHU.

1.2 MecTo aucuunjannsl B crpykrype OOII:

Hucuumnuza «bruoxumus 4enoBeka» OTHOCUTCSA K JUCUMIUIMHAM BapUaTUBHOM 4acTH,
Kypchl 110 BbiOopy Oi1oka b1 (51.0.07.04).

Hucuumnnuna «buoxumus yenoBeka» MPOJOHKAeT M3Y4YEHHE MarepHala, MOJIYyYeHHOIrO
CTYJEHTaMH B XOJI€ U3YUEHMsI IPEAMETOB «XUMUsA» U «brosorus», pa3BuBaeT 3HaHUS, YMEHUS,
HaBBIKH, CPOPMUPOBAaHHBIE B 0011€00pa30BaTEIHLHOM LIKOJIE.

PaccmoTpenne OCHOB (pyHIaMEHTAIBHBIX 3HAHUH B 00JacTH OMOIOTMYECKOW XHMMUHU,
oOecrieunBaeT yCJIOBHsSI Ui MOJTOTOBKM KOMIIETEHTHOTO CIEIHAMCTa B BOMPOCAX OMOXUMUU
cnopta, (GOpMHpPOBAaHUS MOTHBAIMM K W3YyYCHHIO TUCHUIUIMHBL. BBereHue marepuana Mex-
MPEeIMETHOTO XapakTepa MOo3BoJisieT (OPMUPOBATH IEIOCTHBIE NPEACTaBICHUS O Mpobiemax
OMOXUMHH CIIOPTA.

1.3 Iucuuniauna HanpasiieHa Ha ¢opmupoBanue kommerenuun: OIIK-8: cocoben
OCYIIECTBJIATh NEIarOTHYECKYIO JEATEIbHOCTh HA OCHOBE CIEIHMAJIbHBIX HAYyYHBIX 3HAHUU, HH-
AUKATOPAMM JOCTH)KEHUS KOTOPOM ABIIAETCS:

OIIK-8.1 IIpumeHser MeTo/bl aHaIu3a MeJarornyecko cutyaruu, npodeccrnoHalbHON
pedIiekcry Ha OCHOBE CIEIHATbHBIX HAYYHBIX 3HAHUH.

OIIK-8.2 [IpoekTupyeTr U OCyLIECTBISIET Y4eOHO-BOCIUTATENbHBIN MIPOLIECC C OMOPON Ha
3HAHUS OCHOBHBIX 3aKOHOMEPHOCTEH BO3PACTHOTO Pa3BUTHSA KOTHUTHUBHOM U JIMYHOCTHOH chep
00yyJaroumxcsi, Hay4YHO-OOOCHOBAHHBIX 3aKOHOMEPHOCTEM OpraHuszanuu o0pa30BaTEIbLHOTO
nporecca.

1.4 IlepeyeHb MJIAHMPYEMBbIX pe3yJIbTATOB 00y4eHusi. B pe3ynbrare u3yueHus: AUCLU-
IUTMHBI CTYACHT JOJKCH 3HATh:

- OMOJIOrMYECKYIO TPUPOAY M LIETOCTHOCTh OPraHN3Ma YeIOBEKa.

yMeThb:

- IJITAHUPOBATh GU3NYECKUE HATPY3KU C YUETOM BO3PACTHBIX OCOOCHHOCTEH ydaluxcs;

- popMupoBaTh (PU3NYECKYIO AKTUBHOCTH JE€TEH U B3POCIHbIX, 30POBbIM CTUIIb )KU3HU Ha
OCHOBE IOTPEOHOCTH 3aHUMATHCS PUINUECKUMU YIIPAKHEHUSIMU

BJIA/IETh:

- OpPaKTUYECKMMM HaBBIKAMM Il TPOBENEHUS OKCIEPHUMEHTAIbHBIX Hay4YHO-
UCCIIEIOBATEIbCKUX PA0OT C OMOJIOrMYECKUMH O0BEKTaAMHU.

1.5 O0mas TpyA0eMKOCTh AUCUMILIMHBI «bHOXMMUS YEIOBEKa» COCTaBIsAET 2 3a4eT-
Hble eauHUIBI (72 yaca): UTOroBblii KOHTPOJIbL — 3a4eT.

[IporpamMMa npegycMaTpuBaeT U3ydeHHUE MaTepHala Ha JEKUHUAX U JJabopaTOpHBIX pado-
tax. IlpegycmorpeHa camocTosTenbHas paboTa CTYAEHTOB MO TeMaM U pasnenaM. lIpoBepka
3HaHMUH ocyllecTBIsAETCS GPOHTAIBHO, HHIUBUYAJBHO.

1.6 O0bem AMCHMIIMHBI M BUABI Y4eOHOH 1esITeIbHOCTH

O6beM THCHUTLIINHBI M BUIBI Y4e0HO#i JesiTeJIbHOCTH (hopma o6yueHust)

Buja yueoHoii padoThl Bcero uacoB Cemectp 6
OO61mas TpyA0eMKOCTh 72 72
AyIUTOpHBIE 3aHATHS 36 36
Jlekuun 14 14
JlaGopaTopHble paboThI 22 22
CamocrosiTenpHas padora 36 36
Bug utoroBoro KOHTpoIIst 3a4€T 3a4éT




2 YYHEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

Yueono-remarudeckuii IIJIAH (0O30)

Ne Pa3nen nporpammsl Beero| JIK | JIb | Cam
1 | Pasmen 2. XuMH4eCcKHH COCTaB KIETKH M ocoOeHHOCTH | 36 4 10 18
MeTaboI13Ma.
2 | Pazmen 2. buoxuMudeckue OCHOBHI CIIOPTUBHOM nesTenb- | 36 10 12 18
HOCTH
WNHTepakTus 14
Hroro: 72 14 22 36

HHTepaKTI/IBHOC oﬁyqelme o JTMCHHMUIIJIMHE

dopma Koua-
HaumenoBanue Bun
Ne HHTEPAKTUBHOIQ BO
TeM (pa3/aeioB) 3aHSATHA
3aHATHS 4acoB
1. | bBuoxuMuveckne 3aKOHOMEPHOCTH CITIOPTHBHOM JIK Jlexuus- 64
TPEHUPOBKHU JIUCKYCCHUS
2. | buoxumuueckue 0COOCHHOCTH MMATAHUS 6 Pa6ora B Maibix 8u
CIIOPTCMEHOB rpynmnax
HUTOI'O 14

3 COAEP)KXAHUE PA3JEJIOB (TEM)

Paznen 1. XumMnueckuii coCTaB KJIeTKH U 0CO0EHHOCTH MeTadoJIM3Ma

BBenenne. [Ipenver usyuenus. Mpliie4Hoe BOJOKHO — OCHOBa MbIlIeyHOU TkaHu. Cy0-
MHUKPOCKOIIMYECKOE CTPOECHUE MBILIEUYHOM KJIETKH: CapKOJIEMMa, capKoIllla3Ma, MUTOXOHJAPUH,
prOOCOMBI, TU30COMBI, CapKoIIa3MaTuyecKas CeTb, MUO(PUOPUILIIBL.

Boaa. Ctpoenue, cBoiicTBa, Ouosjorudeckas poib BOJbl. Boma — yHUBepCcalbHBINA pac-
TBOpUTENb. ICTHHHBIE U KOJIJIOWHBIE PaCTBOPHI XKHUBBIX cucTeM. BogopoaHblil mokasarens cpe-
JIbl, €r0 pOJib JUISl OCYILECTBJIEHMsS] OMOXMMHUYECKUX IpeBpalleHuil. bydepHbie cuctemsl, Ie-
JIOYHOH pe3epB, poiib B MOJJEPKAHUU TOMEOCTa3a MPHU Pa3IUYHBIX BUAAX (U3UYECKUX HArpy-
30K. BoaueIil oOMeH.

MuHepajibHble BemnlecTBa. KauecTBeHHass M KOJMYECTBEHHAs XapaKTEPUCTHUKA MHUHE-
PaAIbHBIX BEIIECTB )KUBBIX OPTaHU3MOB. Y4YacTHEe MUHEPAIBbHBIX BEHIECTB B 00CCIIEYCHUU IIPO-
IIECCOB MBIIIEYHOT'O COKPAILICHHS.

Beaku. DnementapHbiii coctaB 6enkoB. COBpeMEHHbIE MPECTABICHUS O CTPOSHUU Oell-
KOB. CTpyKTypbl O€IKOBBIX MOJIEKYN. I'mapoduiabHble KOJUIOMIHBIE pacTBOphl OenkoB. I'enn,
30mu. [IponieHTHOE comepkaHue OeaKoB B MbllIeuHON TKaHU. CTpoeHHe OeNKOB CapKOJEMMBI,
CapKOIUIa3Mbl, XpALIEBON TKaHHU, CBSI30K M CYXOXKMJIMHM (aKTWH, MMO3UH, KOJUIAreH, 3JIaCTHH,
MHUOTJIOOMH, TeMOTJIOOHH).

dusnko-xuMuUeckue cBorcTBa OenkoB. buonornueckue cpoiictBa OenkoB. Knaccugu-
karus 6enkoB. [IpocTeie u crnoxkubie O6emku. OCOOEHHOCTH CTPOCHHS MPOCTHIX OEITKOB, KIIACCH-
¢dukanys, Ouonmornueckas poib. CioxHble O€NKH, CTpoeHHUe, KiIacCupHUKanus, OuoJoruyeckas
poJib. 3HAYEHHE MPOCTHIX U CIIOKHBIX OCJIKOB I 00ecTieueHrsI PU3NIECKON NesATeTLHOCTH.

depMeHTHI — OMOJIOTHYECKHE KaTalnu3aTopbl. XUMHUeckas npupojaa pepmentoB. Homen-
knatypa. Knaccudukanus. Jlokanuzanus pepMeHTOB B MbIIIeUHOM KieTke. OyHKIUN (epMeH-
TOB MBIIIEYHBIX KJIETOK. CTpoeHue (epMEeHTOB. AJIOCTEPUUYECKHM, KaTaIUTUYECKUH U CyO-
CTpPaTHBIM LEHTPBI IPOCTHIX U CIOKHBIX (pepMeHTOB. CBOMCTBA (hepMEHTOB. AKTUBATOPHI U UH-
rHOUTOPBI PEPMEHTOB.




Teopus dbepmeHTaTUBHOTO Katajau3za. MexaHu3M JIeUCTBHS JeKapOOKCHia3, NEerHapore-
naz (HAJL", ®AJT).

B3aumocBs3b ¢epMEeHTOB ¢ BUTaMUHaMU. McTopus OTKpBITHS BUTaMUHOB, OMOJIOTHYE-
cKas poiib. JKupopacTBopuMbIe BUTAMUHBI, XUMHYECKas Ipupoaa, GyHKIuu. BomopacTBopumeie
BUTAMUHBI, XUMHUYECKas MpUpoaa, GyHKIMHN. 3HaU€HUE BUTAMHHOB ISl IUTAHUSI CIOPTCMEHOB.

B3aumocssi3b hepmeHTOB ¢ ropmoHamu. [ToHSATHE O TOPMOHAX KaK OMOJIOTHUECKUX PETy-
asTopax u ctumyisTopax. Kiaccudukauus ropmoHoB. buonoruueckas poib B oOecredeHUU
MBILIEYHOM JAEATEIbHOCTH.

Oo6wmen OenkoB. [IpeBpanienre 0eIKOB B JKeIyJ0UYHO-KUIIEYHOM TpakTe. [IpoTeonutuye-
CKHE peaKIfy B KJIETKE KaK CII0co0 MoyyeHus HeoOX0o1uMoro Habopa aMUHOKHUCIIOT.

JHepreTuyeckuii 00MeH KJIeTKH. MaKpodprudeckue COeAuHEHHUs. AIeHO3UHTPHUGOC-
dopHas u ageHosuHaudpochopHas kucinorel. CTpoeHue, CBOKWCTBA, Onooruyeckas posb. [Ipen-
CTaBJICHHE O PEAKIMSAX OMOJIOTMYECKOTO OKHUCIIEHUS, KIAacCH(pUKaAIUs MPOLEccoB Ouosoruye-
CKOT'O OKHMCJICHUS, UX JIOKaJIU3alus B KIETKE.

YraeBoabl. CTpoeHue U CBOMCTBA yriieBOJOB. lIpeBpallieHne yriieBoJloB B eIy I0UHO-
KHUIIIEYHOM TPAKTE.

['11r0K03a — UCTOYHUK SHEPIUM ISl MBILIEYHOW JeATenbHOCTH. [ nukorenorenes. Ilytu
UCIIOJIb30BAaHUsl TJMKOT€HA M TJIIOKO3bl. [JMKOreHoiau3, aHa’dpoOHOe, a’poOHOE OKHUCIIEHHUE.
Oueprerudeckuil 3pdext. CooTHOIIEHHE a3POOHBIX U aHAYPOOHBIX MyTEH OKUCICHHUS TIIOKO3bI
B MBIIICYHOU KJIETKE TPU PA3TUYHBIX BUIAaX (U3HMUECKUX HArpy30K. PeryIsimus mporeccoB cuH-
Te3a ¥ MOOMIM3AllMU TJIMKOTEHAa B MBILIICYHOM KIETKEe, pOJib aJ[peHalliHA U MHCYJIMHA IS UX
OCYILIECTBJICHUSI.

Jlumuael. Knaccudukanus nunuaos. buonorndeckas poss. PesepBubie sxupsl. [yt uc-
MOJIb30BAaHUS TMHUIIEBBIX JKUPOB OPraHU3MOM: IPEBpAIICHUE IO XOAY >KETyI0YHO-KHUIIIEYHOTO
TpaKTa, BCachlBaHHUE MPOJYKTOB THIPOJIN3a, OMOCHHTE3 COOCTBEHHBIX XHpoB. IlyTu pacmana
TJIAIIEPUHA U )KUPHBIX KUCIOT. KeToHOBBIE Tena. DHepreTuuecKuil 0amaHc Mpu OOMEHE KHUPOB.
Hcnonp30BaHue )XKUPOB KaK UCTOYHUKA SHEPTUH NMPU PU3NYECKUX HArPY3KaX.

HyxnennoBble kucaorbl. CocTaB U CTpoeHHE MOHOHYKJIeoTuaa. CpaBHUTENbHAs Xa-
pakrepuctuka JJHK u PHK: cocras, ctpykrypa, nokanuzaius, Ouonoruyeckas poiib. Ydactue
HYKJIEMHOBBIX KHCJIOT B OOECIeUeHUH MPOIeCCOB OMOCUHTe3a Oenka (peryuKanus, TpaHCKPHII-
s, TpaHcisius). BnusHue aHabonnyeckuxX BEIIECTB Ha CKOPOCTh U 3((PEeKTUBHOCTH Mpoliec-
coB OMocHHTE3a OEJIKOB B MBIIIEYHON KIIETKE.

Pa3gen 2. Buoxumuyeckue OCHOBbI MbIIIEYHOMH 1eATETLHOCTH

Buoxumusi cokpaueHusi M paccjadjeHuss MbIL. MeleuHoe cokpaiieHue. PaboTsl
B. A. Durensrapara u M. H. JltobumoBoil. MexaHOaKTHBHBIE O€IKHM MUOPUOPUIT: MUO3UH U
akTuH. AT®-a3Hasg akTUBHOCTh MHO3MHA. POJIb KATHOHOB KaJbIMs B 00ECIIEUEHUH MBIIIEYHOTO
cokpaieHus. OOpa3zoBaHHe aKTOMHO3UHOBOI'O KOMIUIEKCA U COKPAILEHUE MBIIIIII.

Paccnabnenue Mpim. COOTHOIIEHHE SHEPro3aTrpaT IpU COKPAIIEHUH M paccialOleHuu
MBIIIII.

JHepreTMKa MbIIIEYHOH AeATeabHOCTH. VcTouHuky sHeprun B Mplmax. TpaHcgop-
Malys XMMAYECKOW SHEPTUH B MeXaHHuecKyro. [Iytn pecunreza AT® B Mblmmax: KpeaTUHKH-
Ha3HbIH IMyTh, MHUOKMHA3HBIMH MyTh, INIMKOJIUTHYECKOE (HOCHOPUIMPOBAHUE, OKUCIUTEIBHOE
dbochopurpoBanre. DHEPreTUIECKOE 00ECITICUCHHE MBIIICYHON ACATEIHPHOCTH B 3aBUCHMOCTH
OT €€ XapaKTepa U JJINTEIbHOCTH.

AnpoOHas 1 aHa’poOHasi paboTocrnocoOHOCTh opranusma. [loTpediaeHue Kuciaopoaa mpu
MBIILIEYHOH AedrenbHocTU. Kuciaopoanas emkocts. Kucnopoansiil 3anpoc. Kucnopogusiii npu-
xon. Kucnopoausrit nedurur.

3HaueHUe TPEHUPOBAHHOCTH MBIl U aKTUBHOT'O OTJbIXA AJIS MPOLECCOB BOCCTAHOBIIE-
HUSL MAaKPOIPTUYECKUX BEIECTB.

Buoxumuyeckasi aganranusi OPraHMu3Ma K MbIIIEYHOH JesiTe1bHOCTH. [loHsATHA
OMoxuMHyYecKas ajanTaius, TPEHUPOBAaHHOCTh OpraHM3Ma, CpOYHas aJanTalus, J0JTrOBpEMEH-



Has ajantanus. buoxuMuueckas XxapakTepUCTUKAa TPEHUPOBAHHOTO opraHusma. [Ipenmyiecrsa
TPEHUPOBAHHOTO OpPraHU3Ma.

BuoxuMuyeckue M3MEHEHHsl B OpPraHM3Me IPH YTOMJICHHM W B IE€PHOJ OTAbIXA.
Buoxumuueckre u3MeHEeHUs Mpu yTomiieHHd. OXpaHUTENIbHOE TOPMOXEHUE. buoxumuueckue
MIPOLIECCHI, MPOTEKAIOIINE B KJIETKE B IEPUOJ OTAbIXA. 3aKOH CylepKOMIEHCauuu. buoxummuye-
CKHE U3MEHEHHUSI, POUCXOASAIINE B OPraHU3ME MPU IEPETPEHUPOBKE.

BuoxuMu4yeckue OCHOBBI M NPHUHIHUIBI CIIOPTUBHON TPpeHUPOBKHU. CIIOPTUBHAS Tpe-
HUPOBKA. 3aKOHOMEPHOCTH MEPECTPOUKH MBIIII] MO BIUSHUEM TPEHUPOBKU. CpOUHBINA, OTCTaB-
JICHHBIN, KyMYJIATUBHBIN TPEHUPOBOUYHBIN 3P eKTrl. Buoxumuueckoe 060CHOBaHUE MTPUHIIUIIOB
CIIOPTUBHOM TPEHUPOBKU (TIOBTOPHOCTH, PETYJSIPHOCTH, MPABHIBHOE COOTHOIICHHE PaOOTHI U
OT]IbIXa, IOCTENIEHHOE YBEIMYCHHE HATPY30K).

BuoxuMuyeckasi XapakTepucTHKAa Pa3jIMYHbIX BHIOB CHOPTHBHOM [1eATEJIbHOCTH.
[{uknuueckne M auUKIMYECKUE CIIOPTUBHBIE YNpaKHEHUs. buoxmmuueckas XapaKTepHUCTHKa
W3MEHEHUH, TPOUCXOAIIUX B OPraHu3Me CIOPTCMEHOB, 3aHUMAIOIIMXCSA PA3IMYHBIMU BUAMU
cropta (Jierkasi aTjieTHukKa, JIbDKU, BeJIOCUIIETHbIe TOHKH, OeT Ha KOHbKaX, TMMHACTHKA, IJIaBa-
HHUE, 00KC).

Buoxumun4yeckoe 000cHOBaHMe 3aHATHH (PU3HYECKOH KYJIbTYPOIl ¢ JIIOAbBMHU PAa3HOTO
Bo3pacrta. Bo3pactHeie ocobeHHOCTH 00MEHa BeliecTB. buoxumuyeckoe 000CHOBaHUE 3aHATUN
bu3nYecKoil KyIbTypoOil ¢ TOJPOCTKAMHU.

BuoxuMuyeckue OCHOBBI MUTAHUSL CIOPTCMeHOB. OOIIME OCHOBBI MUTAHUSI CIOPTC-
MeHOB. Crienuanu3upoBaHHOE MUTAHUE CIIOPTCMEHOB, €ro 0COOCHHOCTH B 3aBUCHMOCTH OT Xa-
paKTepa U UHTEHCUBHOCTU MBIIICUYHOMN AeSITeNIbHOCTU. [loTpeOHOCTh B BUTAMUHAX Y CIIOPTCME-
HOB. [IpoykThl moBeIIeHHOW Ononorndeckoi aktuBHocTH (ITITBLT).

BuoxuMuyeckuii KOHTPOJIb B ciopTe. Poib 6MOXUMHUYECKOTO KOHTPOJISI B CIIOPTE, TIe-
PHOJUYHOCTH €ro ocyiecTBiIeHus. OObEeKTHI UCCleOBaHUS (YTIEBOIbL, JIUITHIBI, MOJIOYHAS
KHCJIOTa, MOYEBHUHA, KUCIIOTHO-OCHOBHOE COCTOSIHHME U T. 1.). JIONMUHT- KOHTPOJIb B CIIOPTE.
dapmakooruyeckas noJaepxKa CllopTCMEHOB.

4 METOANYECKHUE PEKOMEHJALINU (YKA3AHUS) 1J151 CTYAEHTOB
MO U3YYEHUIO JMCHUITJIMHBI

Jlnst cTyAeHTOB (PaKkyJIbTETOB (PM3UYECKOM KYyJIbTYpbl M CIIOpTa MEJarorn4ecKux yHU-
BEPCUTETOB HEOOX0IMMa 0cobasi mporpaMma Mo OMOXUMUU. ITO OMPENEAETCs HEOOTBIITUM KO-
JMYECTBOM ayJUTOPHBIX 4acCOB, OTBEIEHHBIX JUISI M3YUYEHHUs MpeIMeTa U OTCYTCTBUEM IIpe/Ba-
PUTEJIBHOTO M3YYEHUsI pa3JieioB oOmel u opraHndeckoi xumuu. llpennaraemast B mporpamMme
[I0CJIEI0BATENbHOCTh M3YUYEHUsI TeM OOBSCHSETCS MX 3HAUMMOCTBIO Ul JaybHeiel npodec-
CHOHAJIBHOM JIeSITeTbHOCTH BHIITYCKHIKOB BY3a.

Jlnst peasin3aliuy NporpaMmbl pa3paboTaHbl TOCOOUS

Npauenko JI.E. «BBenenue B OMONIOTHYECKYIO XUMHIO»: yueOHOe mocodue. biarose-
menck: M3a-so BI'TTY, 2018.

Cracrok E. M. «Ocnossl onoxumun» M3a-so BI'TTY, 2008.

IIpockypuna U. K. «buoxumus» - BJIAJIIOC-ITPECC, 2001.

C y4yeToM MHHOBAIIMOHHBIX MOJXOJOB K COJAEp)KaHHIO OOpa3oBaHUs, IpeJlaracMmbie
nocoOust COIMO- MPEeIMETHO- U JINYHOCTHO OPUEHTHPOBAHBI.

Paboras ¢ HacTosmMM y4eOHO-METOIUYECKUM KOMIUJIEKCOM, CIEAYET MPUAEPKUBATHCS
CJIEYIOIIErO aIrOpUTMa!

1. Vcnonw3ys yueOHyIO mporpamMmy, ONpENeInTe MECTO TeMbl (pasjiena) B CHCTEME
U3y4aeMOi TUCHMIUIMHBL BblsicHUTE, Kakue TeMbl (pa3/iesnbl) NpeliecTBYIOT H3yUeHHUIO JaHHO-
ro MaTepuasa, Kakue CleyIoT I0oce Hee.

2.  Broibepure nonsarus, copMupoBaHHbBIE PU U3YUYSHUN TPEIbIAYIIEH TEMbI, U MOHS-
THUSI KOTOpBIE OyIyT pa3BUBAThCS MPH MU3YyYSHHUHU MOCIEAYIONIeH, BHUMATEIFHO H3YYUTE UX, BbI-
MUILIUTE B CIIOBapb.



3. ITlo3HakoOMbTECh C TEOPETUYECKMM MAaTEpPHAIOM IO JIEKIMIM U MpeaIaraéMbIM JIH-
TEPAaTypHBIM UCTOYHHUKAM.
4.  BrpinosHHUTE 337aHUA AJIS1 CAMOCTOSITEIbHON paboThI

Jli1st TOro 4To0BI MO3HAKOMUTHCS ¢ 00OCHOBAaHUSAMHU HEOOXOUMOCTH M3YUYEeHUsT OUOIIO-
FMYECKOW XMMHUU CTyAE€HTaMU (aKyJbTeTOB (U3NYECKOI KyJIbTypbl, HEOOXOAUMO MPOPAOOTATh
MaTepuai ydeOHUKOB U BKIIIOUUTH 1715 M3yueHus marepuansl COO0.

Crnenuduxoil u3yyeHus Kypca OHMOJOIMUECKOW XHMHUU SBISAETCS TO, YTO B OCHOBY
(YHKIMOHATIBHBIX BO3MOXXHOCTEH CHOPTCMEHOB MOJIOXKEHBI OCOOCHHOCTH CTPOEHUS U (YHKIIH-
OHHPOBAHUS MbIIIEYHOHN KiIeTkH. Oco0oe BHUMaHUE CTOMT OOpaTUTh Ha TO, YTO MBIIIEYHOE BO-
JIOKHO, SIBJSISICH CTPYKTYPHOM €IMHHUICH CKEIEeTHOW MBIIIIbI, 00ecriednBaeT Hauboiee coBep-
HIEHHY0 (hOpMy OHMOJIOTHYECKOM NOJBMKHOCTU. BO3MOMXKHOCTH BBIIOJIHEHHS JAHHOW (YHKLUU
OTIpeNieNsIeTCsl OCOOCHHOCTAMU cTpoeHusl. OOpaTUTh BHUMAaHUE Ha TOHKOCTH OPraHHM3alluu cap-
KOJIEMMBI, CapKoIUa3Mbl, MUTOXOHApUM. [lonpoO6HO m3yunth crpoenue mupudpumi, Ilocie
U3yYEHHS] TEOPETUYECKOTO MaTepualia JaHHOKH TeMbl HEOOXOIUMO 3HATh OIPECIICHUS CIIETYI0-
IIUX HOHATHI: MHOGUOpWILIa, capkoMep, (pUIaMEeHThbl, MUO3UH, aKTUH, TPOIIOHUH, TPOIIOMHO-
3HH, CapKOJIeMMa, CapKOIIa3Ma, CApKOIIa3MaTUIeCKHA PETUKYIIYM, MUOCTPOMHH, MHOTJIOOUH.

Ocob6oe BHMMaHuE HEOOXOJUMO OOpaTUTh Ha OCOOEHHOCTH CTPOCHMS MOJIEKYJ BOJBI,
OIPEIEIA0INAE aHOMAJIBHBIE CBOMCTBA JAHHOIO BEIIECTBA, ITO3BOJIAIOIIME BBICTYNATh B Kade-
CTBE pPacTBOPUTEJIS, COCTaBIATh OCHOBY OMOJIOTHMUECKUX MXHUJIKOCTEH, ompenensats pH cpensl,
UTparoleil BaXKHEHUIYI0 POJb B 00E€CIIEUEHUH YCIOBUM MPOTEKAaHUS XUMMUYECKUX PEAKIMil Jie-
KalllUX B OCHOBE (PM3MUECKUX BO3ZMOXKHOCTEH OpraHmi3Ma. AKIEHTHUPOBAaTh BHUMaHUE Ha CTpoe-
HUEe ¥ (QYHKIIMOHHPOBAHWU Oy(epHBIX CHCTEM OpraHu3Ma, MOICPKUBAIOLINX €0 TOMEOCTas3.
PaccmoTpeTs mporeccsl, Jexaniye B OCHOBE BOAHOIO OOMEHa, ero 0COOEHHOCTEH y cropTcMe-
HOB. [Ipoananm3mpoBaTb 0COOEHHOCTH MPOTEKAaHHUS BOJHO-MUHEPATHHOTO OOMEHa y CIIOpTCME-
HOB 3aHUMAIOLIMXCS BalllMM BHJIOM CIIOPTA.

Ocoboe BHUMaHKHE 00OpPAaTUTh HA YCTAHOBJICHHE B3aMMOCBSI3U MUHEPAILHBIX BEIIECTB U
BOJIbl 00€CIIEUHMBAOLIYIO COINIACOBAHHOCTh (DYHKIIMOHUPOBAHUS MbIIIEYHOM KieTku. Mcxons u3
XapaKTEPUCTUKU KaYECTBEHHOT'O M KOJIMUYECTBEHHOI'O COCTaBa, B OTHOIIEHUH MUHEPAJIbHBIX Be-
IIECTB MBILIEYHONW TKAaHU, BBIABUTh UX POJIb AJISI 00ECIEUEHUs MPOLECCOB MBIIIEYHOIO COKpa-
IIEHUSI U pacciiablieHus, epelady HEPBHOTO UMITYJIbCa, CHUYKEHUSI HEPBHON BO30Y/IMMOCTH U T.
1. Heo0Gxonumo u3yyuTh MOHATHS: BOJOPOIHAS CBS3b, AU QY3Us, aKTUBHBIA TPAHCIIOPT, TEIH,
3071, THAPOPMIBHBIN, TUAPOo(YOOHBIN, AuctiepcHas (pas3a, TUCIepCUOHHas cpea.

BbISBUTH NPUUMHY KU3HEHHO B)KHOTO 3Hau€HMs O€JIKOB JUIsl MPOTEKaHUs Bcex OHO-
XUMHYECKHUX IPOLECCOB, BKIIOUAsl IPOLECCHl MBIILIEYHOH 1€ATEIbHOCTH.

Crnenuduka u3ydeHus JaHHOM TeMBbI 3aKJII0YaeTCsl B TOM, YTO PACCMOTPEB 0OIIHE MPO-
0sieMbl XUMUU O€JIKOB, HEOOXOAMMO MPUCTYNUTh K XapaKTEPUCTUKE MPEACTaBUTENEH JTaHHOTO
KJlacca OpraHWYeCKHX COEJMHEHUH 00ecreurBaroIuX MBIIIEYHOE COKpaleHue. PaccmarpuBas
OCOOEHHOCTH CTPOEHHUS aKTHMHA, MHO3MHA, I'eéMOIJIOOMHA, MMOIJIOOWHA, KOJUlareHa, 3J1acTUHA
OTpesieNUTh O0IINe 3aKOHOMEPHOCTH B UX CTPOCHMM W NPUHIUIHAIbHBIE OTINYHS, ONpees-
IOLI1E BO3MOYKHOCTD BBITIOJTHEHUS] KOHKPETHON (PYHKIIMH.

Crnenuduxoil MoAroToBKM K JiaboparopHoi pabore «CTpoeHHe MBIIIEYHON KIIETKH.
XUMHYECKUH COCTaBy» SBISETCS HEOOXOJUMOCTh 0C000€ BHUMAHHE YJEINUTh U3YUEHUIO TOHKOTO
cTpoenust Muopubpuit. IlpeacTaBuTh XapakTepUCTUKY OCHOBHBIX KJIACCOB OPraHUYECKUX M He-
OpPraHMYECKUX BEIIECTB, OMPENCIUTh MX JIOKAIU3AIMI0 BHYTPU MBIIIEUHON KIIETKH, (PyHKIHU.
[TpoBecTr Ha 3aHATHU OMBITHI IO OOHAPYKEHUIO PA3THMYHBIX BEIIECTB, MTOITBEPKAAIOLINE XUMH-
YECKUH COCTaB MBIIIEYHOW TKaHU. [Ipy MOATOTOBKE K 3aHATHIO 0CO00€ BHUMaHUE CIEIyeT 00-
paTuTh Ha CIEIYIOUINE MOHATHS: O€NKH, NeNTUAHAs CBS3b, IEPBUYHAS, BTOPUYHAsS, TPETUYHAS,
YeTBEpTUYHAsI CTPYKTYpbI, O- CIIUpalb, B-CTPYKTypa, CHEUIM(PUUYHOCTb, HATUBHOCTh, KOMITAKT-
HOCTb, MYJIbTUMED, CyObEINHUIIA, OJHOKOMIIOHEHTHBIH, GUOPHIUIAPHBINA OeNoK, TI00YIISIpHBIIR
OenoK.

[ToaroTOBUTH XapakTEPUCTUKY CTPOCHUS (CTPYKTYphI) U OMOIOTHYECKON pOJIM aKTUHA,
MHO3UHA, KOJIJIareHa, 3JIaCTHHa, TeMOrI00MHa, MUOTJIOONHA, OEJIKOB COCTABIISIOIIUX OCHOBY CO-



KPaTUTEJIbHOM CUCTEMbI MBIIIEYHOW KIETKH. DKCIIEPUMEHTAIBHO MOATBEPIUTH (IIPOBENS COOT-
BETCTBYIOIINE TUIAHY OIBITHI) HAJIMYKME B COCTaBE OEIKOBBIX MOJEKYJ MENTHIHBIX CBS3€H, o.-
aMHHOKUCIIOT, CEpyCOJepkKalUX U HUKINYECKUX aMUHOKUCIIOT, IIPOBECTH PEAKIIMU XapaKTepH-
3yromue (U3NKO-XUMHUYECKHE CBOMCTBA OEIKOB (BBICAIMBAHUE U ACHATYPALINsA).

Ocob6oe BHUMaHUE 00PAaTUTh HA OCOOEHHOCTH (DYHKITMOHHUPOBAHHS OCIKOB-(HEPMEHTOB
OpPraHMYECKUX COEAMHEHUMH, ONPEAEIUTh UX POJIb JUISl )KUBBIX CUCTEM. AKIIEHTHPOBATh BHUMa-
HHUE Ha OCOOCHHOCTU CTPOEHUS IPOCTBIX U CIIOKHBIX O€IKOB-()epMEHTOB, HATMYNE UICHTUYHbBIX
LIEHTPOB, OMPEJCTUTh POJIb MOCIETHIX, BEISIBUTh 3aBUCUMOCTh AaKTUBHOCTH O€IKOB-()epMEHTOB
0T (aKkTOpPOB BHEIIHEH cpelbl, pACCMOTPETh UX CBOMCTBA, yKa3aTh 0OLMe ¢ OeJIKaMU U CHelH-
(uaHbIe, XapaKTepHbIE TOJIBKO IS (PEepMEHTOB.

Jloka3atk, 4TO PEryssilus CKOpOCTH (PEpMEHTATUBHBIX PEAKIIUN B KJIETKE SBJISIETCS OC-
HOBHBIM MEXaHM3MOM KOHTPOJS M KOOPAMHAIIMM METabOJIMYEeCKUX MyTeH, 00ecreunBaronIinx
OTBETHBIE pEaKIMM OpraHu3Ma Ha (Qu3nuecKue Harpysku. Mcrnonb3ys npumepsl U3 ClIOPTUBHON
NPAaKTUKH, TPOBECTH AaHAJOTHH U MapajljieNid ¢ COOCTBEHHBIM MPAKTHYECKUM OIBITOM, MpOoaHa-
JU3UPOBATh PabOTy yunTelns GU3NUYECKOl KyIbTypbl, TPEHEpA.

W3yunTh NOHATHS: H3UM, (PepMEHT, KohepMeHT, anopepMeHT, cyOcTpaT, KaTaTuTH4e-
CKUH, aJNIOCTEPUYECKHH, CyOCTpaTHBINA EHTPBI, TEPMOIAOMIBHOCTD, CIIEHU(PHUYHOCTb.

N3yuuts TeMy «bronoruueckoe OKMCIEHNE» MOMXKHO UCII0JIb3Ys JEKIMOHHbIE 3aIIUCH U
TeopeTHYecKuii Marepuan yueOHukoB: Oco0oe BHUMaHKUE 00paTUTh Ha OCOOEHHOCTH CTPOEHMUS,
XUMHUYECKHE CBOICTBa, CUHTE3 U Ouosiornyeckyto poiib AT® u kpearundocdara, onpeaenuthb
3aBUCUMOCTb KoJmdecTBa (GochopocoiepKalluX COSAUHEHHH B MBIIIEYHON TKaHM OT BHJA
cnopra. OXapakTepr30BaTh OCHOBHBIE ATAIbl CHHTE3a 3TUX COCIMHEHHUH, a’pOOHBIN U aHadIPOO-
HBII MyTH OKUCJIEHUA. YKa3aTh OCHOBHBIE SHEPro3arparsl U myTu pecunte3a AT s pasnuu-
HBIX BUJOB CIIOPTA.

W3yunTh NOHATHUSA: OMO’HEPreTHKa, CyOcTpaTHOEe (oChOpUINPOBAHUE, OKUCIUTEIBHOE
dochopunpoBanue, IEKTPOHHOTPAHCIIOPTHAS LIEMb, KPUCTHI, MUTOXOHIPHUAIBHBIN MaTPHKC,
[JIMKOJIN3, MAaKpO3PTUYECKOE BELIECTBO, MAaKPOIPIHUUeCcKasi CBA3b, CBOOOIHAS SHEPIHsl, MEXaHU-
yeckas paboTa, CUHTE3, pECUHTE3, TUAPOIIN3, OKCUAOPETYKTa3bl, CHHTA3bI.

Ha coorBeTcTBYyIOLIEM NPaKTHUYECKOM 3aHATUU HM3YYUTh TEOPETHUECKUH Marepua
TEMBI, SKCIIEpUMEHTAJILHO MOJATBEPAUTh Halmuue B coctaBe Mojekysn AT® anenuHa, pubo3bl,
ocTaTkoB (QochopHON KUCHOTHL. Mcnonb3ys cxeMy oxapakTepu3oBaTh OCHOBHBIE 3Tallbl CHHTE3a
AT® na MeMOpaHe MUTOXOHPHH.

Onpenenuts OMOJOIMYECKYIO POJb YIJIEBOJIOB JUISl CIIOPTUBHOM JAEATENBHOCTH, pac-
CMaTpUBas BOIPOCHI OMOJIOTMYECKOTO OKHCIIEHUS, a3pOOHOT0 M aHa3pOOHOT0, pacCCMOTPETh UX
IpeuMyliecTBa U HEJ0CTaTKaMH, poJib B 00ECHEUEHUM MBIIIEYHOW NEeSATEIbHOCTH pa3InyHON
uHTeHCUBHOCTU. OCc000€ BHUMaHHE OOpaTHTh HA TO, YTO HU OAWH (PaKTOp, 32 MUCKIIOUCHUEM
HACJIICTBEHHOCTH M aJjanTaluy K (U3NYECKUM Harpys3kam, He OKa3bIBaeT CTOJIb CUIBHOIO BIIH-
SHUS Ha CIOPTUBHBIN pe3yJbTaT, KaK MUTaHUE.

[Tpoananu3upoBaB LU(POBOM MaTepHas MO UCIOJb30BAHUIO TNIMKOI€HA MPH Pa3Iny-
HBIX BHJIa CIIOPTUBHOM JEATENILHOCTH, CPOKAX €ro BOCCTAHOBJIEHUS B 3aBUCUMOCTH OT THIIA MH-
TaHMsI, COCTaBbTE PEKOMEHJAIMU MO BO3MOKHOCTH OTAAJCHMS HACTYIUIEHUS YTOMJICHHS IpU
BBIMIOJTHEHUH YIPAKHEHUH Ha BEIHOCIMBOCTb.

W3y4nTh MOHATHUSA: YTJIEBOABI, MOHO- MOJHMCAXapHJIbl, MaJIbTO3a, Caxapo3a, IITUKOTeH,
MPUCTEHOYHOE MUIIEBApEHUE, OCMOTHYECKOE JaBJIeHHE, TJIMKOT€HOJIN3, TUXOTOMUYECKUM pac-
naJi, OKUCIUTENbHOE JeKapOOKCUIMPOBAHNUE, IIIOKOHEOTeHEe3, TTUKOTEHOT€HE3.

K npaktuueckomy 3anstuio mo reme «OOMeH yriieBoAOB» HEOOXOJUMO MOATOTOBUTH
BOIIPOCHI, CBSI3aHHBIE C XapaKTEPUCTUKOM MPOAYKTOB MUTAHUS 10 COAEPIKAHUIO B HUX YIJIEBO-
JI0B (OIpeneanTh UX poJib ISl CHOPTCMEHOB), U3YUUTh YCJIOBUS YIJIEBOJAHOIO OOMEHa, MyTH HC-
MOJIb30BAaHMUS TIIIOKO3bI KIETKOU. [IpeacTaBuTh 00BACHEHHS Pe3yIbTaTOB SKCIEPUMEHTAIHLHOTO
UCCJIEIOBaHMS HA OCHOBE TEOPETUUECKHUX JAHHBIX.

[Ipexne yeM NPUCTYIUTH K U3YUYECHHUIO TeMbl «JIMIuAbI U UX 0OMEH» HEOOXOIMMO BbI-
YUUTh KJIACCU(PHUKAIUIO JaHHOMN IPyIIIbl OPraHMYECKUX COEIMHEHUHN, COCTABUTh XapaKTepPUCTH-



Ky JIMIUI0B, UMEIOIIUX HEMOCPEACTBEHHOE MM OMOCPEIOBAaHHOE OTHOILIEHUE K MBIIICYHOH Jie-
ATENBHOCTH, OCTAHOBUTHCS HA TIOHSATHE «COOCTBEHHBIN KUP», PACCMOTPETh PEaKIIUH ero CUHTE-
3a, MPEAIIECTBYIOIINE UM IMPOIIECCHI, JIEKAIINE B OCHOBE MEPEBAPUBAHUSI KHUPOB B KEITYyAOUHO-
KumeyHoM TpakTte. Ocoboe BHUMaHHE OOpaTHTh HA PEaKIUN OKUCICHHS MPOIYyKTOB THAPOIU3a
COOCTBEHHOT0 KHMpa, MPOTEKAIoU[e B KaXKIOW KIIETKE OpraHu3Ma, XapaKTepHU3yHoIIHecs pas-
JMYHBIM dHEpreTudeckuM 3(pdexTom. BeISICHUTH Kakue BUABI (U3NYECKUX HArpy30K oOecredn-
BalOT SHEPTHUEH TaHHBIE PEAKIIH.

C mpoueccamu O6mocuHTe3a Oenka cBsA3aH aHabonnyeckuil 3ddexr. AHabommueckue
BElIeCTBa M MX NMPUMEHEHHE B CIOPTE BOMPOC BaXHBINM U CBOeBpeMeHHbI. Ocoboe BHUMaHUE
o0paTHTh Ha POJIb HYKJICMHOBBIX KUCJIOT B obecrieueHrr aHaboimdeckux 3 QexToB. BeIsIBUTE
HE TOJIbKO BHEUIHIOI CTOPOHY HCIOJb30BaHHS aHA0OJIMKOB, a MEXaHM3M HX BO3JCUCTBUS Ha
OpraHM3M U CIIPOTHO3UPOBATh nocieacTBus. [IpuBecTu npumepsl aHAO0JIMKOB UCIOIb3yEMBIX B
cropTe.

[Ipex e yeM MpUCTYNHUTH K BBIMOJIHEHUIO 3aIaHUN CAMOKOHTPOJIA 10 Teme «benku —
OCHOBa XM3HW», BaM HE0OX0AMMO HCIONB3Yysl MaTepuan Y4eOHUKOB IOATOTOBUTH MaTepHal,
OTpakaroIIUK B3aUMOCBS3b MEX/y Pa3IMYHbIMM KJJaCCAMHM OPraHUYECKUX COEJAMHEHUH, B 4acT-
HOCTHU, MKy OelKaMu, BUTAMUHAMU M TOpMOHaMU. V3y4uTh 0COOEHHOCTH CTPOEHUS, KJIacCH-
¢buKainoo, XapaKTEpUCTUKY OTAEIbHBIX MPEACTaBUTENEH U3 IPyMIbl BATAMUHOB, TOPMOHOB, 3a-
NEICTBOBAHHBIX B o0ecrneueHun (pusmueckoit paboTocrnocodHocTH. OnpeneanuTsb pojib BUTAMHU-
HOB JUIsI CHOPTCMEHOB, IyTH UX MOCTYTUICHHSI, CYyTOUYHYIO TOTPEOHOCTb.

Oco0oe BHUMaHUE OOPATUTh HA POJIb YHAOKPUHHON CUCTEMBI [ obecnieueHus Gpusu-
4yecKoil paboTOCIocOOHOCTH OpraHu3ma. PaccMoOTpeTh COrjgacoBaHHOCTb JEHCTBUS HEPBHOM U
SHIOKPUHHOM CHCTEM B OTBET Ha BJIMSHUE W3MEHSAIOIMUXCS (AKTOPOB BHEIIHEW M BHYTPEHHEH
cpensl. [loka3arh, 4TO IPU 3HAHUU CTPOEHUS, CBOMCTB Pa3JIMYHbIX COCIMHEHUN U 3aKOHOB, KO-
TOPBIM OHU TOJYUHSIOTCS MPU (PYHKIIMOHUPOBAHUHU, MOYKHO YIPABISAThH MPOIIECCAMHU.

B npornecce ocBoenus pasnena «buoxummuyeckne 0CHOBbI CIIOPTHBHON J1esiTe1bHO-
CTH» HEOOXOJAMMO COCTAaBUTh YETKOE MPEJICTaBICHHE O MPOIECCaX MBIIIEUHOTO COKPAIICHUS U
pacciiabiieHus ¢ TOUYKU 3pEHUS. XUMHUH, OIPEIEIUTh POJIb KATHOHOB KaJbIUsl, MUO3HHA, aKTHHA B
00ecreYeHny MBIIIEYHOTO COKpAIlleHHUs, 0XapaKTepHU30BaTh HEPBHYIO U DHIOKPHUHHYIO PETyIIs-
IIUU JIaHHBIX MPOIECCOB, BBISIBUTH 3aBUCUMOCTD CHJIBI M JUIMTEILHOCTH MBILIEYHOH J1€ATeNbHO-
CTHM OT UCTOYHHKA SHEPrHH (OCHOBHOIO IyTH). PaccMoTpeTh 0COOEHHOCTH MOTPEOIeHHS KHCIIO-
poza TIpU MBIIEYHON JEeATENbHOCTH, YMETh PAcCUUTBIBATH KHUCIOPOJHYI €MKOCTh KpOBH,
OINPEACIUTD MOHATHE KUCIOPOAHBIN 3alpocC, MPUXOM, JOJT. YMETh XapaKTEpU30BaTh X BEIU-
YHHY B 3aBUCUMOCTH OT BUJA AESITEIbHOCTH (MaKkCUMalbHasi, CyOMaKkcuMalbHasl, BBICOKas, yMe-
pEHHasi HaTPY3KH).

N3yunTth moHsATHS - adpoOHas, aHa’poOHas pPabOTOCIOCOOHOCTH OpPraHM3Ma, PUTOP,
KpEaTMHKMHA3Hasl PEaKlysl, MUOKWHA3HAs PEaKIUsl, PECUHTE3, COCTOSIHUE KOHTPAKTYPBHI.

g Toro 4roObl M30ekaTh TPYAHOCTEH NMPU HU3YUYEHUH JAaHHOW TeMbl HEOOXOIMMO
0co0oe BHMMaHUE OOpaTUTh Ha XMMHUYECKHE PEaKIHH, JeXKallie B OCHOBE CHUKEHHUS OTpHIA-
TEJIBHOTO BIMUSHUS (PAaKTOPOB BHELIHEH cpenbl (pU3NUecKOil Harpy3Kkr) Ha OpraHu3M CIIOPTCMeE-
HAa, TTO3HAKOMUTHCA C ITOHATHEM JIOJITOBPEMEHHAs U CPOYHAsl alanTalus. Y CTAaHOBUB CBA3b C pa-
Hee U3YYEHHBIM MaTepuajoM, [0Ka3aTh poJib TOPMOHOB B aaNTallii CIIOPTCMEHA K MBIIIEUYHOU
JESATEIIBHOCTH.

PaccmoTtpeTh moHsATHS: ananTaius, JOJATOBpEMEHHAs, aJanTalus, CpoyHas ajanTalus,
TOPMOHAJIbHAS PEryJIsALus, BBICIINE PEryIATOPHBbIE CHCTEMBbI, (YHKIHOHHUPYIOIIHE CUCTEMBI,
CHCTEMBI YHEProo0eCIeYeHUsI.

N3yunth Temy «brnoxumuueckue u3MEeHEHHUs B OpraHu3Me MpH padoTe U B IEPUOJ OT-
JIBIXa» U BBISIBUTH CYTh 3aKOHA CYIIEPKOMIIEHCALUH BO3MOKHO HCIIONb3Ys Y4€OHUKH

Pa6ora ¢ rpadpuyecknMu n300pakeHUSIMH BCET/1a BbI3bIBaeT TpynHocTH. [loaTomy Bam
HEOOXOAMMO HCIOJIB3ysl Tpaduueckoe OTOOpakeHHE TAaHHOTO 3aKOHA JaTh OMOXHMHYECKOE
000CHOBaHME MPUHIIMIIAM CIIOPTUBHOM TPEHHUPOBKU (TIOBTOPHOCTH BBINOJIHEHHS YNpasKHEHHH,
PEryJIspHOCTb, COOTHOIIEHHE pabOThl M OT/bIXa, NOCTEIIEHHOE YBEIMYEHHE Harpy3Ku) ImpHUMe-




HUTEJIBHO K CBOEW CHOPTHMBHON creuuanu3anuu. [IpoBecT cpaBHUTENbHYI0 OMOXUMHUYECKYIO
XapaKTEPUCTUKY COCTOSHUSL YTOMJICHUS M MEPETPEHUPOBAHHOCTH, MOKAa3aTh MPUHIMITHAIbHBIC
OTJINYUSL.

OCBOUTH MOHATHUS: CPOYHOE BOCCTAHOBJIEHHWE, OTCTAaBJIECHHOE BOCCTAHOBJIEHHE, CPOY-
HBII TPEHUPOBOYHBIN d(PPEKT, OTCTABICHHBIA TPECHUPOBOUYHBINA IP(DHEKT, KyMYIATUBHBINA TPEHHU-
POBOYHBIN AP HEKT.

Ha naGoparopnoii pabGore «buoxumuueckre OCHOBBI CHOPTHUBHOM JIEATEIbHOCTH
HEO0OXOIMMO HCIOJIh30BaTh 3HAHUSA IO BOMPOCAM OHWOXMMHHU CIIOPTa, PACCMOTPECHHBIMHU Ha
MPEbIIYIINX JISKIHSIX, a TAK)KE B yUCOHHKAX.

[IpeacTaBuTh XapakTepUCTUKY OMOXUMHUYECKUX W3MEHEHUUN MPOUCXOJSAIIUX B Opra-
HU3ME MIPU 3aHATUSIX PA3IIMYHBIMU BUJAMH CTIOPTa (7151 KaXI0T0 CTYACHTA IO CTIeUaIn3alin).

Y4uThIBask TOCTATOYHO CEPHE3HBIC MOCIEACTBHUS HEIIPABUIBHOTO C TOUKH 3pEHUS OMO-
XUMHH [0IX0/1a K IPOBEACHUIO TPEHUPOBKH, YpoKa (PU3NUYECKON KYJIbTYpPbl, HEOOXOIMMO TIIa-
TEIhHO M3y4UTh BOMpoc «buoxumudeckoe 00OCHOBaHWE 3aHATHH (PU3MUECKON KyIbTypoi ¢
MOJAPOCTKAMM.

CoBpeMEHHBIN CIIOPT HE BO3MOXKEH 0€3 OCYIIECTBICHUS OMOXUMHUYECKOTO KOHTPOJIS.
[Tpo6iiema moBeIeHUsT (HU3HUECKON PabOTOCIIOCOOHOCTH U YCKOPEHUs MPOTEKaHUsS BOCCTaHO-
BUTEJIBHBIX IPOIIECCOB MOCIIC 3HAYUTENBHBIX (DU3MYCCKUX HAMPSHKESHUH BCET/Ia OTHOCHIACH K
Haubosee aKkTyaJdbHBIM IMpoOieMaM (PU3UOIOTUU MBILIEYHON AESITENbHOCTH, TPpyAa M CIOpTA.
['ocynapcTBeHHBIH 00pa3oBaTeNbHBIN CTAHAAPT HE OTBOJIUT JAHHOMY BOIPOCY JIOJDKHOTO BHH-
MaHUs, HO 3TOT MaTepual SBJSETCS MPAKTUYECKU 3HAUYMMBIM, U B CBS3U C 3THUM, HEOOXOAMMO
MO3HAKOMUTHCS C BIUSHUEM OMOJIOTHYECKH aKTHBHBIX BEIICCTB HA (PU3HUYECKYIO U YMCTBECHHYIO
paboToCnoOCOOHOCTh, (PU3UOIOTUYECKOE COCTOSTHUE MPH HOPMaJIbHBIX U MOBBIIIEHHBIX TPeOOBa-
HUSX, TPEIBIBISIEMBIX K OPraHU3MY YEJIOBEKa Pa3HOTO BO3pacTa, uepe3 u3yueHue teMbl «buo-
XUMUYECKUN KOHTPOJIb B CLIOPTE».

OOpaTuTh BHUMaHUE Ha TICPEYCHD BEIIECTB OTHOCAIIUXCS K JIOMUHTOBEIM TIperiaparam,
U CIIHCOK BellecTB (papMaKoIOrMuecKo MOJAEePKKU CHOPTCMEHOB. YKa3aTh Kakue U3 paspe-
HICHHBIX MTPENapaToOB UCIIOIB3YIOTCS CIIOPTCMEHAMU TIPH 3aHATUSX TEM WJIM UHBIM BHIOM CIIOP

[Ipu moAroToBKE K 3a4eTy M0 OMONOrHYecKOoi XUMUK o0paTUuTe BHUMaHUE Ha TO, 4To 50 %
BOITPOCOB TOCBSIICHBI U3YYCHHIO MPOOJieM GYyHKIIMOHATHFHON OMOXUMHUH. ITO OMPENEAETC UX
MPAKTUYECKON 3HAUMMOCTBIO U MIpodeccnoHansHoi opueHTanuen. OaHaKo, MOATOTOBKY K 3ade-
Ty CJIelyeT Ha4MHATh C BOIPOCOB CTAaTUYECKOW U JTUHAMHUYECKOW OMOXMMHH, KOTOPBHIE COCTaB-
JISIOT OCHOBY M 00ecriednBaroT (OpMUPOBAHNE OCHOBHBIX OHATUN Kypca.

B mporiecce ocBoeHMsT TUCHMIUIMHBI U TIPH MTOATOTOBKE K 3a4€Ty PEryJsipHO oOpamiaiiTech
k Matepuanam COO, npeIoKEeHHBIM AJI1 CAMOCTOSTENILHON padOThI CTYIEHTOB.

YueOHO-MeTOANYeCKOe 00ecTIeYeHrne CAaMOCTOSITeIbHON PadoThl
CTYAEHTOB MO AMCHHUILINHE

KoauyecTBo
4acoB, B
@ opMBbI/BHABI i
HaumenoBanmue . COOTBETCTBUHU
Ne CaMOCTOSITEJIbHOM
pasaesa (TemMbl) ¢ y4eOHo-
padoTbI
TeMaTHYEeCKUM
TJIAHOM
1. Paznen 2. Xwumuueckmii | MzyyeHue oCHOBHOU M JTOMOJIHUTEIBHOMN
COCTaB KJIETKM M 0CO0eH- | TUTepaTyphl.
HOCTH MeTadoaM3Ma [ToarotoBka BOMpPOCOB K coOecenoBa-
Huto. [loAroToBka K KOHTPOJIBHOU pado- 16
te. OdopmiieHne 1abopaTOpHBIX padoT.
[ToaroroBka OTYETOB MO J1AOOPATOPHOMU
paborte. [ToAroToBKa K TECTUPOBAHUIO U
3a4ery.
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3 | Pazgen 3. buoxumuyeckue | VM3yyeHne OCHOBHOW M JOMOJHUTEIHHOM
OCHOBBI CNOPTHBHOI Jesi- | tuteparypbl. Hanucanue pedepara u 3c-
TeJbHOCTH ce.

[ToaroroBka BOmpocoB K cobecenoBa-
Huto. OdopmiieHne 1abOpPaTOPHBIX pa-
6otr. IlomroroBka oT4eTroB MO J1abopa-
TopHOU pabote. [loaroroBka K TecTupo-
BAHMIO U 3a4ETY.

16

5 MIPAKTUKYM 110 JMCHUIIJIMHE
PA3JEJI 1. XAMWUYECKHA COCTAB KJIETKM 1 OCOBEHHOCTH
METABOJIMU3MA
JlabopaTopnasi padora Ne 1

Tema: Oco0eHHOCTH CTPOEHUSI MbILIEYHON KJIETKHU

Heap 3aHATHSA: TO3HAKOMUTBCS CO CTPOCHHUEM KIIETKH, XUMHUYECKUM COCTAaBOM, IIPOBE-
CTHM KaUeCTBEHHbIE PEaKIIMU Ha OPraHNYECKUEe U HEOPraHMUECKUE BELECTBa.

O0beKT HccjIeNOBAHNS: MbIIIIEYHAS TKAHb.

OcHOBHbIE MOHATHS: CapKOJIEMMa, CapKoIUIa3Ma, CApPKOIMJIa3MaTUYECKHH pPETHKYIyM,
MUTOXOHJIPHH, pUOOCOMBI, TU30CMBbI, MUOPUOpHILTEI, A-mucku, |-nucku, H-30Ha, Z-nmuHus, cap-
Komep, noisisi Konreiima, ¢uiaMeHTbl, akTUH, TPOIOHUH, TPOIIOMUO3MH, MHO3MH, BOJOPOIHAS
CBs13b, M y3usi, aKTUBHBINA TPAHCTIOPT.

ITopsiiok BHINOJIHEHUS Pa6OThI
IIpuroroB/ienne 00beKTa HCCIEIOBAHUS

Mblmieynblii roMoreHar: B CTynkKy BHOCAT 40-50 r OXJIaXJEHHOTO MEJIKO Hape3aHHOTro
Msica, 100ABISAIOT HEOOJIBIIOE KOJIMYECTBO AUCTUNIMPOBAHHOMN BOJIbI, PACTHPAIOT IIECTUKOM J10
TOMOT€HHOT'O COCTOSTHHSL.

Omnpit Ne 1. OOHapy»eHHe HEOPraHUYECKUX COEIMHEHUH B MBIIIIEYHOW TKaHU

a) XJIOpU/I-UOHOB:

B poOupKy BHOCAT 0,5 MJI MBIIIEYHOTO roMoreHata u nobasisiror 8-10 xanens 3 % pactBopa
HUTpaTa cepedpa. B npucyTcTBUN XJI0pHUI-MOHOB 00pa3yeTcst Oelblii 0caioK.

0) cynbhaT-uoHOB:

B npoOupky BHOCAT 0,5 M1 MBIIIEYHOTO roMoreHata u no0asistor §-10 xanens 5 % pacTtBopa
xyiopusia 6apusi. B npucyrctBum cynbdar-uoHoB o0pa3yercs Oelnblil 0caioK.

B) ocdaT-noHoB:

B IpoOUpKy BHOCAT 0,5 MJI MBIILIEYHOr0 roMoreHaTa u fobasistor §-10 kamens 3 % monubaara
aMMOHHUsI (IIOJIOTPEBAIOT Ha IJIaMEHM CHUPTOBKM). B mpucyrctBum (ocdaT-muoHOB MEIICHHO
o0pasyeTcst *KeNThlii 0CaT0K.

') KATHOHOB KaJIbLIUS:

B MpoOHpKy BHOCAT 0,5 MJI MBIIIEYHOrO0 rOMOreHaTa, 1o0aBistorT 5-6 kanens 10 % pactBopa
TUIPOKCHUIA HATPHUS U HECKOJIBKO MBUIMHOK MypeKcua. B mpucyTcTBUM KaTHOHOB KaJbIHs TO-
ABJIIETCS BUIIIHEBOE OKPAIINBAHUE.

OnpiT Ne 2. OOHapyKEHHUE YITIEBOIOB B MBIIIEYHON TKaHU

B npobupky BHOCAT 1 MJI MbIIIEYHOr0 roMoreHara, jobasistor 1-2 xarum 15 % crnupro-
BOTO pacTBoOpa a-HadTOoJa, a 3aTeM (OCTOPOXKHO), IO CTEHKE MPOOUPKH MPUIUBAIOT |1 MJI KOH-
LIEHTPUPOBAHHOMN CEPHOMN KHUCIIOTHI. B MpUCYTCTBUM yIIIEBOJOB HAa I'PAHUIIE ABYX CIOEB XKHJKO-
CTH 00pa3yeTcst KOJIbIIO KpacHO-(HOJIETOBOIO I[BETA.

OmnbiT Ne 3. OGHapyskeHHe OeTKOB B MBIIIEYHOW TKaHU

B npobupky BHOCAT 0, 5 MJI MBILIEYHOTO TOMOT€HaTa, A00aBISIIOT paBHbIH 00beM 10 %
pactBopa ruapokcuna Harpus u 1-2 xkarum 1 % pactBopa cynbdara menu. Berpsixuator. B
MPUCYTCTBUH OEIKOB MOSBISAETCS KPACHO-(PUOJIETOBOE OKpalIBaHHE.

OmnbiT Ne 4. OGHapyskeHHEe JUMUIOB B MBIIIEYHON TKaHU
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HeGonpoe Komm4ecTBO MBIIIIEYHOT0 TOMOTEHATa IMTOMEIIAIOT B TPOOUPKY, 100ABISIOT 2-3
MJT 9ETBIPEXXJIOPUCTOTO yTIEpoaa, HArpeBaroT Ha TUIAMEHH CIUPTOBKU TOJ Troil. Ha monocky
buIbTpoBaNIbLHOM OyMaru HaHOCAT 2-3 KaIuld MOJy4eHHOTO pacTBopa. B mpucyrcTBun Iunumuos,
MIPH BBICBIXaHUH (PHIIBTPOBATIBLHOM OyMaru, MpOsIBIISICTCS KUPHOE MATHO.
Omnpit Ne 5. OOHapyKeHHEe aKTUBHOCTH aMUJIa3bl CIIIOHbI

B mpobupky, conepxantyto 0,5 mi 1 % pactBopa kpaxmaia, BHOCAT 1-2 Karum pacTBopa
rona, nob6asisrot 0,5 M pactBopa amunasel. [Ipooupky crasat Ha 20-30 MUH Ha BOJSHYIO OaHIO
(37-38 °C). [1pu nposiBIEHNN AKTUBHOCTU aMuIa3bl (HHONETOBAs OKPACKa HCUE3aeT.

BbIBOIbI:

JlaGopaTopHas padora Ne 2

Tema: O0OMeH BellecTB M JHEPrUH

Leab 3aHATHSI: U3YYUTh CTPOCHUE, CBOWCTBA, OMOJIOTUYECKYIO POJb aJeHO3HHTPH(OC-
¢dopHOIt kuCcI0TH U KepatuHpochaTa. PaccMOTpeTh MyTH MCIOIB30BAHUS TIIOKO3BI M )KHPOB B
KJIeTKe. BbuuciuTh sHepreTndeckuii 3pPexT

OO0beKT ucc/Ie10BAHNSA: MBIILICYHAsI TKAHb.

[Mopsiiok BhINOJIHEHNS PAGOTHI
IIpuroroB/ieHHe 00bEKTA HCCIEI0BAHUSA

MBplmieyHbIii TOMOTeHaT: B CTYNKY BHOCAT 40-50 T OXJIQXKJCHHOTO MEJIKO HApe3aHHOTO
msica, 100aBISIOT HEOOIBIIOE KOIMYECTBO JUCTUILTUPOBAHHON BOJBI, PACTHPAIOT MECTHKOM 10
TOMOTEHHOT'O COCTOSTHHSIL.

OmnbIT Nel. JlokazaTenbcTBO cTpoeHus ATO.

a) mpo0a Ha aJICHUH:

B IIpoOHpKy BHOCAT 0,5 MJI MBIILIEYHOr0 roMoreHaTa, 100asisitot 8-10 kanens 2 % aMMHayHOrO
pactBopa HHUTpara cepedpa. Harpearor Ha miamenu cnupToBkd. [lpu Hammumum ageHnHa oOpa-
3yeTcs KOPUYHEBBIM 0CaJOK.

0) mpoba Ha pubdo3y:

B IpoOupky BHOCAT 0,5 MJI MBIILIEYHOrO roMoreHara, 106asistoT 1-2 kamm 15 % cnuproBoro
pactBopa a-HadToJa, a 3aTeM (OCTOPOIKHO), 10 CTEHKE MPOOUPKHU, TPUIUBAIOT 1 MJT KOHIIEHTPH-
POBaHHON CEpHOM KHUCIOTHL. B MpUCYTCTBUM YTJIEBOIOB Ha TPaHHULE JIBYX CIOEB >KUJIKOCTU 00-
pasyeTcst KOJIbIO KpacHO-(PHOJIETOBOTO 1IBETA.

B) npo6a Ha GpochHOpHYIO KHCIIOTY:

B pOOUPKY BHOCAT 0,5 MJI MBIIIEYHOI'O FOMOT€HAaTa, 100aBIAIOT paBHBIH 00BEM pacTBOpa MoO-
nubaaTta aMMOHMS B a30THOM kuciore. Harpesaror Ha miuamenu cnuptoBku (Octopoxkno! He
kunsATuTh!). [pu Hanmuumuu GochopHO KUCIOTH 00pa3yeTcs KeITo-3eJIeHbIN 0caloK.

OmnbiT Ne2. OOHapy>keHUE KpeaTHHA B MBIIIIEYHON TKaHH.

B npobupky BHOcsaT 0,5 M mMbIieyHOTO romoreHata, mpobasisiror 3 mur 10 % pactBopa
rHJIpoKcuaa HaTpus U 5-10 Kamesb HACHIIEHHOTO pacTBOpa MUKPUHOBOM KUCIOTHL. B mpucyrt-
CTBUU KpeaTHHa NPOSBISETCS KPACHO-OPaH)KEBOE OKPAILIMBAHUE.

OmnbiT Ne 2. KauecTBeHHas peaklius Ha MOJOYHYIO KUCIOTY

B npoOupky BHOCaT 0,5 Mi1 pacTBOpa (peHona, 100aBisIOT paBHOE KonudecTBo 1 % pac-
tBopa xnopuaa xeinesa (I11). K cogepxumomy mpoOUpKH H00aBISIOT HECKOJIBKO Karellb MO-
JIOYHOM KMCIIOTHL. [IprcyTCTBHE MOJIOYHOM KHUCIOTHI ONPEIEIAETCS 110 MOSBICHUIO 3€JI€HOBATO-
JKEIITOM OKPACKHU.

OmnpiT Ne 3. KauecTBeHHas peakiivs Ha MUPOBUHOTPAHYIO KHUCIIOTY

B npobupky HamuBaroT 1 Mi1 pacTBOpa MUPOBUHOIPAJAHOM KUCIOTH M 100aBIsAt0T 0,5 M
0,1 % pactBopa 2,4-mueHmnruapasuHa, 3aT€M BHOCIT 2,5 MII BOJOHACBHIIICHHOTO TUMOJA,
BCTPSXHMBAIOT, OCTABJISIIOT JUIsl paccilauBaHUs TUMOJA U BO/bl. BepxHuii ciioif oTOMparoT muner-
KOH B IpyTyto MpoOUpKy U A00aBisOT 2 M 2,5 % cnupTOBOro pacTBopa ruapokcua kaiaus. B
IPUCYTCTBUHM MUPOBUHOIPAJHONW KUCIIOTHI MOSBISAETCS TEMHO-KOPUYHEBOE OKPAIIMBAHHUE.

OnpiT Ne 4. OMYyIBrUpOBaHUE KUPOB
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B 4 cyxue npobupku nomemarot mo 0,5 MJI TOJICOTHEYHOTO Macia, B TEPBYIO0 MPOOUPKY
nob6asisitor 0,5 M pactBopa Mbuia, Bo BTopyto — 0,5 mu 10 % pacTtBopa ruapoxapOoHaTa
Hatpusl, B TpeThio — 0,5 M1 xenuu, B 4eTBepTyro — 0,5 mMi1 Boabpl. UHTEHCUBHO NEepeMENINBaIOT.
Ecnu no6aBneHHOE K JKHPY BELIECTBO 00JIaaeT SMYJIbIUPYIOIIMMH CBOHCTBaMHU, HAOIIOAaETCS
o0pa3oBaHHe SMYJIbCUU.

OmnbiT Ne 5. KayecTBeHHAs peakiins Ha KeTYHbIC KUCITOTHI

B npo6upky BHOcaT 8-10 kamens xxemuu, nodasmustor 0,5 ma 10 % pactBopa caxapossl u
OCTOPOXHO 10 CTeHKE npodupku 0,5 MJI KOHLEHTPUPOBAHHON CEpHOM KUCIOTHL. B mpucyt-
CTBUU KEIYHBIX KUCJIOT HA TPAaHUIE ABYX CJIOEB XKUAKOCTH 00pazyeTcsl KOJIbLIO KOPUYHEBOTO
1[BETA.

BriBoabI:

PA3JIEJI 3. BHOXUMUUYECKHUE OCHOBBI CIIOPTUBHOM JAEATEJIBHOCTH
JlaGopaTopnas padora Ne 3
Tema: buoxummn4yeckne 0CHOBbI MbIIIIEYHOT0 COKPALIIEHUSI
Heapb 3aHATHS: TO3HAKOMHUTHCS ¢ OMOXUMUYSCKUMU TPOIIECCAMU, TPOUCXOSIIMMHE TTPU
MBIIICYHOHN NEATEILHOCTH U B TIEPUOJ] OTJbIXA, [IO3HAKOMHUTHCS C OMOXMMHYECKUMH TIpoIecca-
MU, IPOUCXOIAIIIMHE TIPH PA3IUIHBIX BUAAX PU3NICCKOW HATPY3KH, U3yUUTh H3MCHEHHS OMO-
XUMHYECKOT'O COCTaBa OMOJIOTMYECKUX TKaHEH TIPH Pa3IMYHbIX BUJAX JICITCIbHOCTH.

O0beKT uccjiefOBAHMS: MBIIIEYHAS TKaHb, KPOBb, CIIFOHA, TOTOBBIC BBIICICHUS.

OcHOBHBIE MOHATHUS: PECUHTE3, aHAIPOOHBIN MyTh, a3POOHBINA MyTh, adpoOHas paboTo-
CIIOCOOHOCTH OpraHu3Ma, aHa’poOHas paboTOCIIOCOOHOCTh OpPraHMu3Ma, KpeaTHHKHUHA3HAs peak-
11, MUOKMHA3Has peakiius, [IeJI0YHON pe3epB KPOBU, PUTOP, COCTOSIHUE KOHTPAKTYPHI.

ITopsinok BbINOJIHEHHS PadOThI
IIpuroroB/ienne 00beKTa HCCIEI0OBAHUS

MpliieuHbIii TOMOreHar: B CTynkKy BHOCAT 40-50 r© oXJaKIEHHOIO MEJIKO Hape3aHHOTO
Msica, 100ABISAIOT HEOOJIBIIOE KOJIMYECTBO AUCTUINIMPOBAHHOMN BOJIbl, PACTUPAIOT IIECTUKOM J10
roMoreHHoro coctostuus. Ilepen TurpoBanuem yctpansitor nonsl xenesa (1) u xenesza (111) u3
po0Osl fobasienuemM 1 mi 25 % TpusTaHoIaMHUHA.
OmnbiT Ne 1. Onpesienenue NpoyKTOB aHaIPOOHOTO OKUCIIEHUS

B npoOupky BHOcAT 0,5 MJT ClIOHBI, 3aT€M, BBIIIOJIHUB HECKOJIBKO CHUJIOBBIX YIPa)KHEHUHN
(MeHee 1 MUH), BO BTOPYIO MPOOUPKY BHOCAT CIIOHY U B KXKAYIO JOOABIAIOT 5-6 Kanesb WHAM-
karopa. CpaBHUBAIOT OKPacKy pacTBOpOB. M3MeHEHHe OKpacku MHJIMKATOpa MPOU30ileT npu
u3MeHenuu pH.
OmnpiT Ne 2. OnipesienieHre MPOIYKTOB a3POOHOTO OKHUCICHUS

Ha xpomarorpadudeckoii Oymare cTaBsT OTIEYAaTOK Nayblia (JIeBoil pyku!). BeImonHsIOT
B TeueHue 1,5-2,0 MUHYT ynpaXHEHUSI 1 HAHOCSIT BTOPOW OTIEYATOK (ITOTrO K€ Majbla) ¢ mpo-
THUBOIIOJIOKHOTO Kpas. bymary omyckatoT B pacTBOpP HUHTHJIPMHA U MOMEIIAIOT B CYIIMJIbHBIN
mkag. [To yeTkocTH OTIEeYaTKOB CyAsT O KOJIMYECTBE BbAenuBIIerocs nora. Hanbonee oryer-
JIMBO TPOSIBISIOUIMNCS OTIEYATOK CBHJIETENBCTBYET O OOJbIIEM KOJWYECTBE OAHOTO U3 MpO-
JTYKTOB a3pOOHOTO OKUCIIEHHUS.

BriBoabI:

JlabopaTopnasi paGora (MHTEpaKTHUB, pa00oTa B MaJIbIX I'PYIIIAX)
Tema: IIuTanue cnoprcMeHOB
Ieap 3aHATHSA: HCCIEI0BATh IPOIYKTHl MIUTAHUS HA COAEPKAHUE OCHOBHBIX KJIACCOB XHU-
MUYECKHX COEAMHEHUH, HEOOXOIUMBIX UIsl MOJAEepaHHUs MPOLECCOB >KU3HEAEATEIbHOCTH, a
TakXke oOecrevyeHus! MOBBIIEHUS (YHKIIMOHATBHBIX BO3MOXKHOCTEH cropTcMeHa. M3yuuth Xu-
MUYECKHI coCTaB OMOJIOTMYECKON >KMJIKOCTH (MOYM), BBISIBUTH HU3MEHEHHS, IPOUCXOASIINE B
pe3yJbTare BIUSHUSA (PaKTOPOB BHELIHEH cpe/ibl ((PU3NUECKOM HAarpy3KH)
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O0beKT nccaenoBaHus: s106J10K0, KapTodenb, Me, MsICO, ChIp, MOJIOKO, MTOJICOJIHEYHOE U

OJINBKOBOE MacJiio U T.J, Moua.
IHopsinok BbINOJHEHHUS PA0OTHI
IIpuroroB/enne 00beKTa HCCIETOBAHUS

PactBop Mena: 5 r Ména pacTBOPSIOT B 95 MII IUCTHIUIUPOBAHHOM BOJIBI.

OBomHON 1 (PYKTOBBIN COK: MPOAYKT PACTUPAIOT B CTYIKE A0 OAHOPOJHOW MacChl, OT-
(UIBTPOBBIBAIOT COK, pa30aBIsIIOT ero Booi (1:1).
OmnbIT Ne 1. O6HapyKeHUE TIIOKO3bI B IPOAYKTAX MUTAHUS

B nipo6upky BHOcaT 0,5 mMit si6109HOTO COKa, noOaBistor 2-3 karum 1 % pactBopa cyib-
¢dara menu u 8-10 kamenb 10 % pacTBopa THAPOKCHIA HATPUS, HATPEBAIOT HA TUIAMEHH CITUP-
TOBKU. B pHCYTCTBUM IITIOKO3bI MOSBISETCS] OPaHKEBOE OKpAIIUBAHUE.
Ombit Ne 2. OGHapyxeHUe PPYKTO3bI B IPOIYKTAX TUTAHUS

B npobupky nanuBatot 1 mi peaktuBa CennBaHoBa, MpuOaBisioT 2 Kamim 5 % pacTBopa
Meza, IOMEIAI0T Ha
8-10 MunyT Ha BozsHYO 6aHo (80 °C). ITpu HamuuuK BPYKTO3HI MOSBISETCA KPACHOE OKPAIIIH-
BaHUeE.
Omnpit Ne 3. OOHapykeHHe Kpaxmalia B TPOAYKTaX TUTAHUS

B npo6upky BHOCAT 0,5 M1 KapTO(henbHOTO COKa U 100aBIIOT 1-2 Karm pacTBopa Hoja.
B npucyTtcTBuu KpaxmMaia nosiBasieTcsi PUOJIETOBOE OKpaIIBaHHE.
Onbit Ne 4. OGHapykeHUe OSIKOB B MPOAYKTAX MATAHUS

B npoGupky BHOCAT 0,5 M1 GpyKTOBOTO (OBOIIHOTO) COKa, TOOABISAIOT paBHBIM 00beM 10
% pacTtBOpa ruapokcuaa Hatpus U 1-2 xarum 1 % pactBopa cynbdara meau. Berpsxusatot. [Ipu
HAJIMYUU B PacTBOpE OENKOB MOSIBISIETCA KPACHO-(DHOIETOBOE OKpAaIllBaHUE.
OnbiT Ne 5. CpaBHEeHME CBOMCTB OJIMBKOBOTO U MOICOJIHEYHOTO Macjia

B nepByto npobupky BHOCAT 0,5 MIJI OJIMBKOBOTO Macia, BO BTopyto — 0,5 MII MOAcCOIHEeY-
Horo macnia. JloGaBisioT B KaXIyr0 MO KamisiM OpoMHyro Boxy. Ilporecc obecuBeunBaHus
OCYyIIECTBIIsIETCS OBICTpEe B Mpobe ¢ MaciaoM, MOJIEKYJIbl KOTOPOTO COJepKaT Oosblliee Koauye-
CTBO JIBOIHBIX CBsI3€H B YIJIEBOJOPOIHOM LI€TIN BBICIINX KapOOHOBBIX KHCIIOT.
Omnpit Ne 6. Onipenenenue GU3NYECKUX MOKa3aTeaeH MOYH

B Mepubiit nunuHap Ha 50 M1 HanMBaOT MO4y. Y AENbHBIN BEC ONMPENENSIOT C TOMOIIbIO
apeomeTpa (Hopma ot 1,00 10 1,03 r/cm®). Bogopoaublii moka3aTenb Cpesl Iy MOYH OTpesie-
JSIFOT UHJIUKATOPHOM OyMaroi. [[BeT u mpo3payHOCTh ONPEACAIOT BU3YaIbHO.
OmnpiT Ne 7. OnipeneneHue XUMUYECKOTO COCTaBa MOYH

a) oOHapy>KEeHUE XJIOPHUI-HOHOB:
B IpoOupKy nomMemiaroT 1 M1 Mouu, 100aBistoT 1-2 karmm 5 % pacTBopa a30THON KUCIOTHI U 1-
2 ka1 % pactBopa HuUTpaTaTt cepedpa. B mpucCyTCTBHHM XJIOpUI-MOHOB BBINANAET OCIBIN
OCaJIOK.

0) oOHapykeHue cyyibpaT-uOHOB:
B IIpoOHpKy momeniaroT 1 mi Mouu, nob6asnstor 0,5 mMa pa30aBiIeHHON CONSHOW KUCIOTH U 10
Karenb 5 % pactBopa xyopuaa 6apus. [IpucyrcTBue cynb(aT-mOHOB ONPEEISIETCS BBINAICHU-
eM 0esloro ocajxka.

B) oOHapy:xeHue hocdaT-uOHOB:
B NMPOOHUPKY MOMEUIA0T 1 MJI MOYM, HOJKUCIISAIOT €€ pacCTBOPOM a30THOM KHUCJIOTHI, 1OOABIISIOT
1 M 3 % pacTBopa MonubIaTa aMMOHHUS, HarpeBaroT (OCTOPOKHO!) Ha MJIaMEeHU CIUPTOBKU. B
NpUCYTCTBUH (pocdaT-nOHOB MEJIEHHO 00pa3zyeTcs KeAThIH 0CaloK.

T') OOHapy>KEHNE NOHOB KaJIbITHs:
B MpOOUPKY MOMeIaroT | M1 MOYH M J00aBISIOT 4 Karuld HACHIIIEHHOTO PacTBOpa OKcajaTa
aMMOHHMSI U HECKOJIbKO KPUCTAJJIOB Mypekcuna. IlpucyTcTBre MOHOB KaJblusl ONpeaessieTcs
MOSIBIEHUEM BUIIIHEBOTO OKPAIIMBAHMUSL.

1) OOHApY>KEHHE MOYEBUHBI:
B IpoOMpPKyY nmomeniaroT 1 Mi Mmoun, 1obasisaoT 6 kanens 10 % pacTBopa ruipoKcHa HaTpUs U
OCTOPOKHO KHUIATAT Ha IJAMEHH CHUPTOBKU, 3aKPENHB IMPEIBAPUTENILHO y Kpas MpPOOUpPKHU
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CMOYEHHYIO BOJIOM KPaCHYIO JIJAKMYCOBYIO Oymary. MI3MeHeHHne OKpacKyd WHAUKATOpa MPOU30M-
JIeT BCJIECTBHE BBIJICIICHUS aMMHUAKa, IOJIy4€HHOTO IPU TUAPOIU3E MOYECBHUHBI.

€) oOHapyKeHHEe aMUHOKHCIIOT:
B MpoOupKy nomemaroT 1 mu mouu, nobammsor 5-6 kamens 0,1 % pacTBopa HUHTHUApPUHA.
HarpeBaior Ha mjamMeHH CHOUPTOBKU. B HpHUCYTCTBUM aMHHOKHCIOT TMOSBISETCS CHHE-
¢duoaeToBOE OKpaIIuBaHUE.

’K) oOHapykeHHe Oeska:
B IpoOupKy HamMBaOT 1 Mi moun u AoGasisitoT 10 kanens 20 % pacTBopa Cyiab(hOCaTUIUIO-
BOI1 KUCIOTHL. B mpucyTcTBUM Oenka BbIlagaeT Oenblil 0caloK.

3) oOHapy>XeHue caxapa:
B [IpOOUPKY HanmuBaroT 1 mu1 Mouu, 1o0aBisioT 2 mit 10 % pacTBopa ruipoKCUaa HATPHS, 3aTEM
1-2 xarumm 1 % pactBopa cynbharta meau. OCTOPOKHO HATPEBAIOT BEPXHIOIO YacTh COJEPKUMO-
ro npoOWpPKHU Ha IUIAMEHHU CIIUPTOBKHU. B mpHUCYTCTBUY TIIIOKO3BI MOSIBIISIETCS. OPAHKEBO-KEITOE
OKpaIlllBaHUE.

1) oOHapyKeHHUE alleTOHA:
B NMPOOHPKY HAIMBAIOT 5 MJI MOYH U JT00ABJISIOT CEPHOKHUCIBIA aMMOHUH (10 HACHIIEHUS ), 2-3
karmi 20 % pacTtBopa aMMHuaka, 4-5 kanenb 5 % pacTBopa HUTponpyccuaa HaTpus. B mpucyr-
CTBHH allETOHA MOSBIICTCS JKEITOBATO-OCIIBI 0CaIOK.

BeiBOABI:

6 IUJIAKTUUYECKHUE MATEPUAJIBI 1151 KOHTPOJISI (CAMOKOHTPO.IST)
YCBOEHHOI'O MATEPUAJIA

6.1 OneHo4Hble CpeacrTBa, NOKa3aTeJiu H KPpUTCPUHA OLCHUBAHUA KOMIIeTeHI il

HNnanexc xom- | OneHouHoe IToxa3zaTenn Kpurepun oneHuBanusi
NneTEeHIH CpelacTBO OlleHUBaHUS c()OpMHPOBAHHOCTH KOMIETEeHIH
OIIK-8 Oruer o Huzkuit (Heyno- CTaBUTCS, €CJIU JAOIYIIEHBl CYyIIECTBEH-
nabopaTop- | BIETBOPUTEIHHO) HbIE OIMMOKY (B XOA€ JKCIIEPUMEHTA, B
HOU paboTe 00BsiICHEHHH, B OOPMIIEHUHU PAaOOTHI, IO

TeXHHKe 0e30I1acHOCTH, B paboTe C Belle-
CTBaMHU U MpUOOpamMu), KOTOPbIE HE UC-
IPABJISAIOTCA JaXe M0 YKa3aHUIO Mpero-
JlaBaTells.

IToporoBelil  (yano- | cTaBUTCS, €ciaM AOMYIIEHbl OJHa-IBE CY-
BJIETBOPUTEIILHO) LIECTBEHHbIE OUIMOKHU (B XOJE€ OKCHepHU-
MEHTa, B OOBACHEHHH, B OG(OPMICHUH
paboThl, MO TEXHHKE OE30MacHOCTH, B
paboTe ¢ BemecTBaMu M MpudoOpaMu), Ko-
TOpBIE HCIPABISIIOTCS C TIOMOINBIO TIpe-
110JIaBATEIsL.

basoBblii (xopo1io) | a) paboTta BbIIOIHEHA TPaBUIIBLHO, O€3 Cy-
IIECTBEHHBIX OIIMOOK, C/IeJIaHbI BHIBO/IBI;
0) JOMyCTUMBI: HEMOJHOTAa TPOBEACHUS
wi oopMIIeHHs SKCIIEPUMEHTA, O/IHA-IIBE
HECYIIIECTBEHHBIE OMIMOKH B TIPOBEICHHUH
Wi opOpMIICHUN IKCIIEPUMEHTA, B MPaBH-
Jax paboTHI C BENIECTBAMHU U IIPHOOPAMHU

Bricokuit (oTnuu- | a) paboTa BBITIOIHEHA MOJHO, MPaBHILHO,
HO) 0€3 CyIIeCTBEHHBIX OITMOOK, C/IeTaHbI BbI-
BOJIBI;

0) PKCTIIEpUMEHT OCYIIECTBJICH TO IUIaHY C
YUETOM TEXHHMKH O€30MacHOCTH M TPABHII
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paboTel C BellecTBAaMU U TNpUOOpaMH;
B) HMEIOTCS OpPraHU3aLMOHHbIE HABBIKU
(moIep>KMBACTCA YUCTOTa PabOYEro MecTa
U TIOPAZOK Ha CTOJIE, SKOHOMHO HCIIOJIb3Y-
FOTCSI PEAKTHBBI).

Tect

Hu3zknii
(HeyTOBIETBOPH-
TEJILHO)

KonuyecTBo MpaBHIBHBIX OTBETOB Ha BO-
npocsl Tecta menee 60 %

[Toporossiii
(ymoBieTBOpH-
TEJIbHO)

KonndecTBo mpaBUIbHBIX OTBETOB Ha BO-
pockl TecTa oT 61-75 %

bazoBrlit
(xopor10)

KosnuecTBO MpaBUIIbHBIX OTBETOB Ha BO-
mpockl Tecta oT 76-84 %

Bricokuii
(oTIMYHO)

KosnuecTBO MpaBUIIbHBIX OTBETOB Ha BO-
mpockl Tecta oT 85-100 %

Pedepar

Huskuit (Heyno-
BJIETBOPUTEIILHO)

Tema pedepara He pacKpbITa, OOHAPYIKH-
BaeTCs CYIICCTBCHHOE HETIOHUMAaHUE TIPO-
OJIEMBI.

[loporoseiit  (yno-
BJIETBOPUTEIIBHO)

UMEIOTCS CYIIECTBCHHBIE OTCTYIUICHUS OT
TpeboBaHMil K pedepupoBanuio. B yact-
HOCTHU: T€Ma OCBEIICHA JTUIIIb YaCTHYHO;
JIOMYIIEHBI (PaKTHUECKUE OIIUOKHU B CO-
nepkaHuu pedepara uid Mpu OTBETE Ha
JIOTIOJTHUTEIILHBIC BOIIPOCHI; BO BpeMs 3a-
IIMTHI OTCYTCTBYET BBIBOJI.

bazoBsrii (xoporo)

OCHOBHBbIE TpeOOBaHUs K pedepaTy u ero
3alIUTE BBIOJHEHBI, HO IIPH 3TOM JIOIY-
1IeHbI HeI0UEThl. B yacTHOCTH, NMetoTCA
HETOYHOCTHU B M3JI0)KEHUH MaTepuaa; oT-
CYTCTBYET JIOTUYECKAsl TIOCIIEJ0BATEIb-
HOCTb B CY)KJCHMSX; HE BhIJIEpkKaH 00bEM
pedepara; uMeroTcs ymyueHus B ohpopm-
JICHUU; Ha JIOMIOJHUTEIbHbBIE BOIPOCHI PU
3alUTE JIaHbl HETIOJIHbIE OTBETHI.

Bricokuit  (otnmuu-
HO)

BBITIOJTHEHBI BCE TPEOOBAHUS K HAMTMCAHUIO
u 3amure pedepara: o003HaUeHa poodIIe-
Ma ¥ 000CHOBaHa €€ aKTyaJIbHOCTb, CIIENIaH
KpaTKPIfI AHAJIN3 Pa3JIMYHBIX TOUCK 3PpCHUA
Ha paccMaTpUBaeMyIo IPoOIeMy U JTOTHY-
HO HM3JI0)KE€HA COOCTBEHHAS ITO3UIIHA,
c(hOpMyIIUPOBAHBI BBIBOJIBI, TEMA PACKPHI-
Ta MOJIHOCTHIO, BBIJIEPKaH 00BEM, COOITIO-
JIeHbI TpeOOBaHMsI K BHEIIHEMY O opMIIe-
HHIO, JaHBbI IIPABUJIBHBIC OTBCTHI HA J10-
MIOJIHUTENHHBIE BOTIPOCHI.

Occe

[Toporossrii (ymo-
BIIETBOPHUTEIILHO)

[IpencraBieHa co6cTBeHHAsI TOUKA 3PEHUS
IIPU PACKPBITUH NPOOJIEMBI, HO TpodieMa
packpbiTa GopManbHO, apryMEHTaLUs
npuUBeeHa Oe3 TeOpeTHUECKOro 000CHO-
BaHUSL.
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ba3oBblii (xopor1io)

[IpencraBnena coOCTBEHHAs! TOUKA 3PEHUS
MIPH PACKPBITUHU MPOOJIEMBI, HO TEOpeTHYE-
CKHE CBSI3M SIBHO HE MPOCIEKUBAKOTCS.

Bricokuii (oTimu-
HO)

[IpencraBnena coOCTBEHHAs! TOUKA 3PEHUS
IIPU PaCKPBITUU MPOOIEMBI, pACKPBITON Ha
BBICOKOM TEOPETHYECKOM YPOBHE C IIpa-
BUJIbHBIM HCIIOJIb30BAaHUEM MOHSTUH B
KOHTEKCTe oTBeTa. JlaeTcs apryMeHTanus
COOCTBEHHOTO MHEHHS.

YcTHBIN
OTBET Ha
3aHATHU

Hu3kuit (Heyno-
BJIETBOPUTEIIBHO)

CTYACHT: OOHApy>KMBaeT HE3HAHHE OOJb-
el 9acTh COOTBETCTBYIOLIETO BOIPOCA,
JIOMyCcKaeT OIMOKKM B  (HOpMyITUpOBKE
OIIpEICTICHNH, HWCKaKaloIe HX CMBICT,
0ecropsJO4YHO U HEYBEPEHHO H3JIaract
Marepuail.

[Toporoseiit  (yao-
BJIETBOPUTEIILHO)

CTYIEHT: OOHapy>KMBaeT 3HAaHHME M IOHH-
MaHHE OCHOBHBIX MOJOXKCHUM HAHHOM Te-
MBI, HO: M3JIara€T MaTepuajl HEMOJHO M
JIOMYCKaeT HETOYHOCTH B ONpElEICHUU
MOHSTUH; HE YyMEET JIOCTATOYHO TITyOOKO
U JIOKa3aTeIbHO 0OOCHOBATH CBOM CYKIe-
HUSA U TPUBECTH CBOM MPUMEPHI; U3JIaraet
MaTepHuall HEMoCIeI0BATENbHO U JI0ITyCKa-
€T OLIMOKH B SI3bIKOBOM 0 OpPMIIEHUU

bazoBsrii (xoporiio)

CTYIEHT JlaeT OTBET, YJOBJIETBOPSIOIINN
TEM K€ TpeOOBaHMSIM, YTO U U OTMETKU
«5», HO jomyckaeT 1-2 omubKH, KOTOphIE
caM e HCIIpaBJisieT, U 1-2 HeroueTa B IO-
CJIEZIOBATENILHOCTU U SI3bIKOBOM O(hopMIIe-
HUU U3J1araeMoro.

Boicokuit  (otnuu-
HO)

CTYIEHT: IIOJIHO M3JIaracT MaTepuai, AAaeT
IIPaBUJIBHOE OIPEICIICHUE OCHOBHBIX I10-
HATUHN; OOHapy>KMBaeT NOHMMaHUE MaTe-
puana, MOXeT O0OOCHOBAaTh CBOHM CYXKIe-
HUS, IPUBECTH HEOOXOAUMBIE TPUMEPHI HE
TOJIBKO W3 YYEOHHMKOB, HO M CaMOCTOS-
TEJNBHO COCTABIICHHBIC; U3JIaracT MaTepual
IIOCJIEIOBATEIbHO U INPAaBWIBHO C TOYKH
3pEHHSI HOPM JINTEPATYPHOIO A3BIKA.

Pabora
MaJIol
rpymnmne

B

Huskwuit (Heyno-
BJIETBOPUTEIILHO)

3a,Z[aHI/Ie rpynnoﬁ CTYACHTOB HEC BBIIIOJIHC-
HO 1 OHH HEC YMCIOT pa60TaTI) B KOJIJICKTH-
BC.

IToporoserit  (yno-
BJIETBOPUTEIILHO)

IIOJIy4aeT Ipylmna CTyAEHTOB, KOraa 3aja-
HHE BBIMIOJIHEHO C OIIMOKaMH, IMOKAa3aHO
cnaboe 3HaHHE MaTepuala U BO3HHUKAIOT
KOH(MIIUKTHI IIpH paboTe B KOJIJIEKTUBE.
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ba3oBblii (x0po1110) | cCTaBUTCA KOTJa 3aJaHue TPYINION CTyJeH-
TOB BBIMOJHEHO C HE3HAYUTEIbHBIMU
OIMOKaMH, IIOKa3aHO XOpoIlee 3HAHUU
MaTepuana U yMeHHe padoTarh B KOJUICK-
THUBE.

Bbicokuii  (0TiMY- | MOJMyyaeT rpymma CTYyACHTOB, Y KOTOPBIX
HO) 3aJ[aHue BBIIMOJIHEHO IOJHOCTBIO, TOKa3a-
HO TIyOOKOE 3HaHHE MaTepualia U YMEHHUE
paboTaTh B KOJIJICKTUBE.

6.2 IlpomMe:kyTOUHAs aTTeCTALIMSA CTYI€HTOB MO JUCIUILINHE

ITpoMexyTouHass arrecrauus SBISETCA IPOBEPKOM BCEX 3HAHWM, HABBIKOB M YMECHMMU
CTYACHTOB, IPUOOPETEHHBIX B MPOIECCEe U3YUCHUS TUCIHUILTMHBL. POPMOI MPOMEXYTOUHOH aT-
TECTAaLMM 110 JUCLUIIIMHE SBIISETCS 3a4ET.

JI1st OLleHUBaHUS PE3YJIBTATOB OCBOCHHUSI AUCLUIUIMHBI IPUMEHSAETCS CIEAYIOLIUE KPUTE-
PHUH OLICHUBAHUS.

Kpurepun oueHnBaHus YCTHOI'O OTBETAa Ha 3a4eTe

OneHka «3a4TeHO» BBICTABIIAETCS CTYICHTY, €CIIU:

® BOIIPOCHI PACKPBITHI, U3JI05KEHBI JIOTUYHO, 0€3 CYIIECTBEHHBIX OIIUOOK,

® I0Ka3aHO YMEHHE WIIIOCTPUPOBATh TEOPETUUECKHE IOJIOKEHUS KOHKPETHBIMH IIPHU-
MepamH,

® TIPOJIEMOHCTPUPOBAHO YCBOCHHE paHEE HM3YUYCHHBIX BOMPOCOB, CHOPMUPOBAHHOCTH
KOMIIETEHIIUM, YCTONYUBOCTD UCIOJIb3yEMBIX YMEHUMN U HABBIKOB;

® JIONyCKAIOTCS HE3HAUYUTENIbHbIE OLIHOKH.

OneHKa «HEe 3a4TEHO» BBICTABIISAETCS CTYACHTY, €CIH:

® HE PacKpbITO OCHOBHOE COJEp)KaHUE y4eOHOro marepuaia; oOHapyKEHO HE3HaHUe
WJIM HEMOHUMaHue O0bIIel nin HanboJiee BAKHON 4acTH y4eOHOT0 MaTepurarna;

e JIONyIIEHbl OMIMOKU B ONpPENEICHUM IMOHSATHH, KOTOpblE HE MCIpPABIIEHBI MOCIE He-
CKOJIBKMX HaBOJAIIUX BOIIPOCOB;

e He chOpMHUPOBAHBI KOMIETEHIIUU, YMEHUS 1 HAaBBIKH.

6.3 TunoBbie KOHTPOJIBHBIEC 3aJaHUA WJIH UHBIC MaTEpHUaJbl, HCOﬁXOI[I/IMLIe AJIdA OECH-
KH PE3yJbTaTOB OCBOCHHUSA NUCIHUIIJIUHBI

TEMbI PE®OEPATOB
K pa3zaenay 3. buoxummnuyeckue 0OCHOBbI MbIIICYHOM 1eATEJIbHOCTH.
BuoxuMuyeckue n3MeHeHHs B OpraHu3Me NPy 3aHATUSAX Pa3JIMUYHBIMHM BHAAMH CIIOPTA

1.Jlerkas atiieTuKa.

2. JIbDKHBIHN crIOPT.

3. KoubkoOexHBI CITopT.
4, TInaBanue.
5.I'uMmHacTuKa.

6. COpTUBHBIE UTPHI.

7. Tspxenas aTIeTUKa.

8. bopnoa.

9.Bokc.
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ICCE
Pa3nen 3. buoxumuveckne 0CHOBbI MbIIIEYHOMH 1eSITEJILHOCTH
AHa0O0IMKH U CITOPT — COBMECTUMO?
Pecunrte3 AT® 3T0 HENIPEMEHHOE YCIOBUE MBIILIEYHOU JEATEIBHOCTH?
Buzabl KOHTPOJIS B CIOPTUBHOM MPAKTUKE.
bruoxummuaeckoe 000CHOBaHME 3aHATHI CIOPTOM JUTSI 3I0pPOBOT'O 00pa3a KHU3HHU.
JIBUKEeHHE — OCHOBA KU3HMU.

orwbpPE

BOITPOCHI JJIsI YCTHOI'O OITPOCA mnpuBeneHbl B Ja0OPATOPHBIX 3aHIATHSAX B
COOTBETCTBUM C y4eOHBIM mocobueM: «buoxumus: nadopatopHslii mpakTukym» Craciok E.M.,
bnarosemenck, n3a-so bBI'TIY, 2011 — 129 c.

IPUMEP TECTOBBIX 3AJIAHUI
MUHUCTEPCTBO OBPA3OBAHUA U HAYKU P®
BJATOBEIIIEHCKU I'OCYJAPCTBEHHbBIN NEJATOT'MYECKHAI
YHUBEPCUTET

Tect mo 6monornyeckoin xumumn Nel k pasgeny 2 «XUMHYECKHH COCTAB KJICTKH H
0CO0eHHOCTH MeTadou3Ma» u pasaeiy 3. «buoxumuveckne 0OCHOBBI MbIIIEYHOH JesiTe/b-
HOCTH

Hucmpykyus ona cmyoenma

Tecm cooeprcum 25 3a0anuit, uz nux 15 3adanuii — wacme A, 5 3a0anuii — vacme B, 5
3a0anuit — uacme C. Ha ezo evinonnenue omeooumca 90 munym. Ecnu 3a0anue ne yoaemcsn
6bINOIHUMY Cpa3y, nepeidume K ciedyrouiemy. Ecnu ocmanemcs epemsa, éepnumecs K npo-
nyu|eHHoIM 3a0anuam. Bepno evinonnennvie 3a0anua vacmu A oyenugaromes ¢ 2 oanna, ua-
cmu B — 2 6anna, vacmu C — 5 6annos.

Yacme A

K ka:xxaomy 3a1aHn10 4acTH A JaHbl HECKOJILKO 0TBETOB, U3 KOTOPBIX TOJbKO OJHH
BepHbIi. BoIno1HUB 3a1aHue, BbIOepUTE BEePHbIH OTBET U YKAKUTE B OJ1aHKe OTBETOB.

A 1. UacynuH — 310

a) 0emnok, conepkammuii 20% xenes3a

0) pubonyxiieonporens, coaepxamuit 6% PHK

B) GpuOpMIUIApHBINA OENToK BoJIoCca

r) OEJIOK C TOPMOHAIBHON aKTUBHOCTHIO

A 2. TlocnenoBaTebHOCTD Y€PEI0BaHUSI AMUHOKUCIOTHBIX OCTaTKOB €CTh

a) MepBUYHAS CTPYKTYpa OEIKOBON MOJIEKYIIbI

0) BTOpUYHAs CTPYKTypa OEITKOBOW MOJIEKYJIbI

B) TPETUYHAS CTPYKTYpa OEIKOBON MOJIEKYIIbI

I') YeTBEPTUYHASI CTPYKTypa OEIKOBON MOJIEKYJIbI

A 3. K cnoxHbpIM OelKaM OTHOCSTCS

a) MPOTaMUHBI B) JIMMIOIPOTEUIbI

0) TUCTOHBI I') a1bOyMHUHBI

A 4. B xakoMm KoepMeHTe CoAEepKUTCS BUTAMUH B1

a) HAJT" B) TIID

0) AL I') POJOTICUH

A 5. @epMeHT NENCHH YCKOPAET PEAKIIUIO

a) ruiposin3a OeNKoB B) TUJIPOJIN3a )KUPOB
0) ruaponu3a Kpaxmana I') TUAPOIU3A TUCAXapuIOB
A 6. K ropmoHam nenTuaHON MPUPOJIbl HE OTHOCUTCS

a) UHCYJIUH B) aJpEeHAINH

0) cCOMaTOTPOITHUH T') TIIOKaroH

A 7. Ilpouiecc pacnaja rIMKOreHa B MBIILIEYHOM TKaHU Ha3bIBACTCS
a) MIMKOJIU3 B) TJIMKOT€HOT €HE3
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0) TIMKOTCHOJIN3 T') TJIIOKOHEOTeHE3

A 8.K Makpo3prudeckiuM COCTMHEHUSIM OTHOCSTCS BCE, KpOMe

a) AT® B) kpeaTuH(pocdara

0) AlD T') TJTFOKO3BI

A 9. BeinsiunBaHUsI BHYTPEHHE MEMOpaHbl MUTOXOHJIPHUiA, HECYIHE TPUOOBUIHBIC BbI-

pocTtbl AT®-cuHTa3bl HA3bIBAIOTCS

a) MaTPUKCOM B) 1IeTIbIO ()EPMEHTOB
0) KpucTamMu ') MeXKMEMOpPaHHBIM TIPOCTPAHCTBOM
A 10. Kakoiil 13 nepeuncieHHbIX 3TallOB XapaKTepPU3yeTcs BBIACICHUEM OOJBIIETO KOJH-

YeCTBA SOHEPTHUU

a) paclierneHne ONOMoIMMEPOB HA MOHOMEPHI

0) pacnajy MOHOMEPOB J10 MeTabomToB nukia Kpedca

B) pacmag metabonutoB 10 CO2u H20

') CHHTE3 BHYTPHKJIETOYHBIX META0OIUTOB

A 11. Y06ny10 hopMy KOHCEPBHPOBAHUS SHEPTUH MPEICTABIISAIOT COOOH

a) pe3epBHbBIC KUPHI B) MPOTOIJIA3MAaTUUYECKHE KUPbI
0) dhocdaTumbt r) chunrodOoChHOIUTHIBI

A 12. CTpyKTYpHBIMH €IMHHUIIAMH MBILIEYHOTO BOJIOKHA SIBIISIIOTCSA

a) roJiMcaxapuiabl B) MHO(PHUOPHILITBI

0) TUITUTTPOTCHHBI ') OMOJIOTHYECKHE MEMOPaHBI

A 13. IIpu Harpy3kax MakCUMajabHOW MHTEHCUBHOCTH B SHEProoOECIeUYeHUN MBbIIIL] OC-

HOBHYIO POJIb UT'PACT

a) TIIUKOJIN3 B) MUOKHHA3HAasI PEaKIIHS

0) a’pOOHBIN MYTh OKUCIICHUS TIIOKO3bI ') KpeaTHHKWHA3HAs PEaKIus

A 14. PeanpHoe noTpeOieHne KUCIOpOoAa MPHU UHTEHCUBHOM MBILIEUYHOHN AESITEIbHOCTU
Ha3bIBACTCS

a) KMCIIOPOJIHBII MPUXO B) KHUCJIOPOJHBIN 3a11poc

0) KUCJIIOPOJIHBIN ACPUITUT T') KHCJIOPOJIHASI EMKOCTh

A 15. Kako¥ 13 NepeyncieHHbIX HUKE IPUHIUIIOB HE SIBJISIETCS OCHOBHBIM ITPUHIUIIOM

CHOpTHBHOﬁ TPECHUPOBKU

a) MOBTOPHOCTD BHITIOJTHEHUS! YIIPaKHEHU N B) MIOCTENIEHHOE YBEJIMYEHHE HArPy30K
0) mpaBUIIBHOE COOTHOLIEHUE pabOTHI M OTJIbIXa T') FeTePOXPOHHOCTH BOCCTAHOBIICHUS
Yacrs B

BynbTe BHUMaTenbHbl! 3axanns yactu B MoryT ObITH Tpex THIOB:

1) 3apaHus, coaep:KalMe HECKOJIbKO BEPHbIX 0TBETOB;

2) 3ajaHus HA YCTAHOBJICHHE COOTBETCTBHS;

3) 3agaHus, 0TBET HA KOTOPbIE 10/IZKeH ObITh 1aH B BH/Ie YHCJIA, CAMBOJIA, CJI0BA

B 1. Kakne aMUHOKHUCIOTHI TIPU PACTBOPEHUU MPUOOPETAIOT CyMMAapHBI OTpUIIATENb-

HBIN 3apsi;

KOXH

a) TU3UH
0) rIIIoTaMUHOBAs KUCIIOTA
B) acraparHoBasi KMCIIOTa

I) aJaHUH
1) HUCTEUH
B 2. YcTaHOBUTE COOTBETCTBHE:!
1. Paxut A. Hapymenue gocdopHo-KanbuueBoro ooMeHa
2. Kcepodranmpmus b. [lerenepanusi HEpBHBIX OKOHYAHHI
3. I[lonuueBpUT B. CyxocTp anuTennaibHbIX TKaHEN
4. lunra I'. JlepMaTuThl Ha TOCTYNHBIX COJIHILY Y4acTKax
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5. Ilennarpa J. XpynkocTh 1 MPOHUIIAEMOCTh KPOBEHOCHBIX CO-
CYJIOB, paciaTtbiBaHue 3y00B

B 3. YcranoBuTe coOTBETCTBHE: YYaCTOK MOJIEKYIIbI (DepMEHTa

1. mpucoenuHAOMMUI BELIECTBO, MOABEpraroiieecs A. karamuTudeckuii eHTp dep
MEHTa

(bepMeHTaTUBHOMY NPEBPAIIECHUIO, €CTh - b. cybcrpartHsii eHTp pepmenTa

2. OCYHIECTBISAIONIMI MPOLIeCC KaTaau3a, eCTh - B. annmoctepuueckuii ieHTp dep-
MEHT

3. NIPUCOECAUHSIOMINN HU3KOMOJIEKYJIIPHOE BEIIECTBO, ['. AKTUBHBIN LIEHTP

obecrieunBarolee nepexos GepMeHTa B akTHBHYIO

dopmy

4. oObequHSIONIHH B ce0e PYHKIMH IBYX IIEHTPOB

B 4. Makposprudyeckoid Ha3bIBa€TCsl XUMHUYECKasl CBSI3b, IIPU Pa3pbiB€ KOTOPOM M3Me-

HEHHE YPOBHS CBOOOIHON YHEPTUU COCTABISET Ooee. ... KL K/Mob.

B 5. Kak Ha3bIBalOTCSI IPOIIECCHI CUHTE3a CIOKHBIX MOJEKYJ U3 0ojiee MPOCTHIX, COMPO-
BOKJIAIOLIMECS TOTPEOIECHUEM SHEPTUun?

Yacts C

OrtBeTnl Kk 3aganuAM yactu C popmynupyere B cBOOOAHOI KpaTKoii (popme U 3anu-
cbiBaeTe B 0J1IAaHK OTBETOB.

Cl. KymynsTUBHBIN TPEHUPOBOYHBIN 3PPEKT ONpenensieTcs:

C 2. Kakue ¢pyHKIMH BBIIOTHSAET OMOXUMUYECKUI KOHTPOIb B CLIOPTE?

C 3. Kakue KOMIIOHEHTBI BXOJT B cocTaB MOHOHYKJIIeoTHAa JJHK?

C 4. CyurHocTh 3aKOHa CYTIEPKOMIICHCALIUU 3aKJIF0UaeTCsl:

C 5. KoHeyHBIMH MPOYKTaMHU aHAPOOHOTO OKUCIICHHS TJIFOKO3bI SIBIISFOTCS:

BOl'lpOCbI K 3a49€Ty

Xumuueckuii cocmae Knemku
Crtpoenue kieTok 3yKkapuoT. OCOOEHHOCTH OpPraHU3aluy MBIIIEYHON KIETKH.
XUMHUYECKUH COCTaB KIETKH. DKCTPAKTUBHBIC BEIECTBA MBIIIIII.
Pounb Bozbl B Opranusme.
VYTI1eBOABI ¥ IX POJIb B IMOYICHHH SHEPTHH.
Jlunuae! u ux pons B opranusme. CTpoeHre MeMOpaHBbI.
. HyxknewHOBBIC KHCIIOTHI ¥ KX POJIb B ITepeiade HACIeCTBEHHON HHpopMaIiu. buocnnres
OeJIKa B KJIETKE.
7.  MuHepaiabHBIC BEIIECTBA U UX POJIb B TTUTAHUMU.
8.  benku. Ctpoenue u pons B opranuzme. OCHOBHBIE OENKH MBITIEYHOM KieTku. CTpoeHune
aKTHHA ¥ MHO3MHA.

ok wdE

buonozuuecku akmuenvie éeuwiecmea

9.  depMeHTHI — KaTaIM3aTOPHI U perynsaTopbl. CTpoeHNE M MeXaHu3M jaercTBus. [ uapomassl.
Hexap6okcunasa. Jlerunporenassl. AT®-cunTaza.
10. BwuramMuHBI.
11. TopmoHsL

Ocobdennocmu memadonuma MoluleYHoll Kiemxu
12.  OOGwmeH BermiecTB 1 SHepruu. buonoruueckoe okucieHre. MakpoIpruueckue CoeIMHEHMs.
Crpoenne ATO.
13. IlepeBapuBaHuE YTIIEBOJIOB, JKUPOB U OEJIKOB B JKEIYJA0YHO-KHIIEUYHOM Tpakrte. Iluranue
Ha JUCTAHIIMKM U B BOCCTAHOBUTEJIBHOM Iepuoje. [IpudnHbl MOBBILIEHHOW MOTPeOHOCTH Opra-
HHU3Ma CIIOPTCMEHa B OenKax.
14. AmnaspoOHBIN MyTh NpeBpalleHUs TIIOKO3bl B KIETKe. DHepreTuueckuil 3pdext okucie-
HUs. bBuoxummueckue U3MEHEHUs B MBIIIIAX IpU paboTe MaKCUMaJIbHOW MHTEHCUBHOCTH.
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15.  A»poOHBIN TTyTh MPEBPAIICHHS TIIOKO3bI B KieTKe. LIk TpruKapOOHOBBIX KHUCJIOT U €T0
Ouonornyeckas poib. DHepreTuueckuil 3ddexr oxucnenus. OcobeHHOCTH TKaHU Mo3ra. Ilo-
TpeOJeHue €10 KUCIOPOaa, TIIOKO3bI.
16. IIpeBpalueHue ravIepHHA U BBHICIINX KapOOHOBBIX KHCIOT B KJIETKE. DHEPreTHYeCKuil -
(beKT OKUCIEeHUS KUPa.
17. Crpoenue BHyTpeHHEH MeMOpaHbl MUTOXOHpUH. Jlerunporenassl. Y Ouxunos. Lluroxpo-
Mbl. [IpoTorHas ATd-a3a (ATd-cunTaza). Cunre3 AT Ha MmemOpaHe MUTOXOHIPHIA.
18. B3aumocBs3b 0OMEHA BEIIECTB M SHEPTHH.

Bbuoxumuueckue ocnogvl cnopmugnoii oeamenvHocmu
19. buoxuMuYecKue OCHOBBI OBICTPOTHI, CHIIBI, BEIHOCTUBOCTU. 3HaueHHe ATd-a3HON aKTUB-
HOCTH MHO3HMHA M aHa’pOOHBIX MyTeil. 3HaueHNe CTPYKTYPHBIX OEIKOB MBIIIIL JIJIsl CUJIOBBIX Ka-
YECTB.
20. Dmueprernueckoe oOecrieueHUe MBIIICYHOHN nesaTrenbHoCcTU. Pecuntes AT® kak HenpeMeH-
HOE YCJIOBUE MBIIICYHOMN JESITEIbHOCTHU.
21. buoxumuyeckoe 000CHOBaHHE COOTHOIIECHHUS PabOTHI M OTAbIXa B MPOIIECCE TPEHUPOBKH.
3aK0H CyNEepKOMIICHCAIIUH.
22. MexaHOXMMUSL MBIIIICYHOTO COKpaIleHHus. XUMHU3M pacciadienus M. Poars ATD B
ATUX MpOIECccax.
23. buoxummueckoe 000CHOBaHME MPUHIIUMIIOB CIIOPTUBHOM TPeHUPOBKU. buoxumuueckas xa-
PaKTEpUCTUKA YTOMJICHUSI.
24. BozpacTHble 0COOEHHOCTH OOMEHA BEIIECTB U UX 3HAYCHHE i1 GU3UUYECKON KyIbTYphl U
cropta. buoxuMmmuueckoe 000CHOBaHHE 3aHATUM CIIOPTOM JIETEH IMIKOJIBLHOTO BO3pACTa U IS JIUII
CTaplIlero Bo3pacra.
25. TI'paduk pacxojlia SHEPreTUYECKUX BEIISCTB OpTaHu3Ma MpHu GU3NUYECKON HArpy3Ke: BpeMs
1o 10, 40, 120 cex. buoxumuueckue U3MEHEHHUS B MBIIIIAX IIPU 3aHATUSAX Pa3IMYHBIMUA BUJIAMHU
cropTa.

7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUI, UCIOJIb3YEMBIX B
INPOLECCE OBYYEHUA

NudopmanuonHbie TeXHOJIOTMH — 00yU€HUE B 3JIEKTPOHHOM 00pa30BaTeIbHON cpesie ¢
LEJIBI0 PACIIMPEHHUsl JI0CTyNna K 00pa3oBaTelIbHBIM pecypcaM, yBEJTMUEHHUs KOHTAKTHOTO B3aM-
MOJIEHCTBUS C MpenojaBaTesieM, IOCTPOECHUSI NHANBUAYAIbHBIX TPAEKTOPUN MOATOTOBKH, 00b-
€KTUBHOI'O KOHTPOJII U MOHUTOPUHIA 3HAHUH CTYJIEHTOB.

B o6pa3zoBarensHOM mpoliecce Mo JUCHUIUIMHE UCIIONIBb3YIOTCS CleAytonne nHopMalu-
OHHBIE€  TEXHOJIOTHM,  SBJISIOIIMECS  KOMIOHEHTaMH  JJEKTPOHHOW  MH(POPMALMOHHO-
oOpa3zoBatenbHOil cpeabl BITIY:

e Oduunansusiii caiit BITIY;

e KoproparusHas ceTb M KOpHopaTUBHAs 3JeKTpoHHas noura bI'TIY;

e Cucrema snexktpoHHoro ooyuenuss ®I'bOY BO «bI'TIY »;

e (Cucrema TeCcTHpPOBaHMsI HAa OCHOBE €QUHOro mnoprana «VHTEpHET-TECTUpOBaHUSA B
chepe oOpazoBaHHS WWW.i-exam.ru,

e (Cucrema «Aururmuiaruat.BY3y;

e DJIEKTPOHHBIE OMOITNOTEUHBIE CHCTEMBI;

e MynbTUMEAUITHOE COITPOBOKACHUE JIEKINN U TPAKTUYECKUX 3aHITHH;

8 OCOBEHHOCTH OCBOEHUS AMCHUIIJIMHBI 1J151 THBAJIMIOB
N Jinl C OTPAHUYEHHBIMHA BO3MOKHOCTAMMU 3/10POBbS
HpI/I O6yquI/II/I JuI ¢ OTpaHUYCHHBIMU BO3MOKHOCTAMU 3J10POBbS IMIPUMCHAIOTCA ajall-
TUBHBIE 00pa30BaTeIbHbIE TEXHOJIOIMH B COOTBETCTBUU C YCIOBHSMM, U3JIO)KEHHBIMH B pa3Jieln
«OCcoOeHHOCTH OpraHu3aluu 00pa30BaTEIbHOIO Mpoliecca Mo 00pa30BaTEIbHBIM IIPOrpaMMamM
JUIS. UHBAJIHUJIOB U JIUL C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 370POBbs1» OCHOBHOM 00pa3oBaTelb-
HOM IporpaMMsl (MCTIOJIb30BaHUE CHEIMATbHBIX YUeOHBIX MOCOOUN U AUTAKTUYECKUX MaTepua-
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http://www.i-exam.ru/

JIOB, CIIEIMATIBLHBIX TEXHUUECKUX CPEJICTB 00YUEHHUS KOJUIEKTUBHOIO M MHAMBHUAYAIBHOTO IMOJIb-
30BaHUs, MPEAOCTABICHUE YCIYT aCCUCTEHTa (IOMOIIHUKA), OKA3bIBAIOIIETO 00YJarOIUMCs He-
00XO0IMMYI0 TEXHUYECKYIO MOMOIIb U T.I.) C YYETOM MHIUMBUIYAIbHBIX OCOOCHHOCTEH 00yda-
FOLIUXCA.

9 CIIMCOK JIMTEPATYPbBI U UTH®OOPMALIMOHHBIX PECYPCOB
9.1 JIutepatypa

1.TIlpockypuna, . K. buoxumus / 1. K. [Ipockypuna. — M.: Bragoc — Ilpecc, 2001. — 236 ¢
(233K3).

2. NBauenko, JI.LE. Brenenue B Ouonorndeckyro xumuro : yuebnoe nmocodue / JI.LE HBauen-
ko. brnarosemenck: Mzn-so BI'TTY, 2018. — 130 c.(403k3)

3. Cractok, E.M., buoxumusi: maboparopuslii npaktukym. / Craciok, E. M.-brnaroserenck,
u3a-Bo BI'TTY, 2011. — 129 c¢.(583k3.)

4.Cractok, E. M. OcHOBBI OMOXUMUH: y4eOHOE 1MOcoOue sl CTyIeHTOB (PU3UYECKON KyIb-
Typbl U cniopta / Ctactok, E. M.-bnarosemenck: U3n-Bo BI'TIY, 2008. — 195 ¢.(603k3.)

5.Craciok, E. M. Ilpaktukym mo Ouoxumun: yueOHoe nocodbue / E. M. Cractok [u np.]. -
bnarosemenck: U3a-so BI'TIY, 2005. — 137 c.(605k3)

6.Epwos, [O. A. buoxumus : y4eOHMK U mpakTukym s By3oB/ HO. A. Epmios,
H. W. 3aiinea ; mox penaknuenr C. W. lllykuna. — 2-e u3A., ucnp. u Ao — MOoCKBa .
WznarensctBo FOpaiit, 2022. — 323 c. — (Bsicmee obpazoBanue). — ISBN 978-5-534-
07505-2. — Texkcrt : snexTpoHHbl // O6pasoBarenbHas mwiargopma KOpait [cailt]. —
URL: https://urait.ru/bcode/489993 (nara obpamenus: 19.10.2022).

7.0cunosa, I'. E. buoxumus cnoprta: ydyeOHoe mnocobue s By3oB/ I. E.Ocunosa,

N. M. CorueBa, A. B. Ocumo. — 2-¢ u3n., ucnp. — Mocksa : U3marensctBo FOpaiir,
2022. — 135 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-13612-8. — Teker
DIICKTPOHHBIN // OO6pa3oBarenpHas wiargopma KOpaiit [caiiT]. —

URL.: https://urait.ru/bcode/496296 (mata obparenus: 19.10.2022).

9.2 ba3pl JaHHBIX 1 HHGOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. Nupopmannonnas cucrema «EquHoe okHO JocTyna K 00pa3oBaTeIbHbIM PECYpPCam.
- Pexxum noctyna: http://www.window.edu.ru/
2. [Topran Hay4HO! 351eKTpOHHOM OnbIHMoTeKu. - Pexxum nocryna:

http://elibrary.ru/defaultx.asp

3. Caiit Poccwuiickoit akagemun Hayk. - Peskum mocrtyma: http://www.ras.ru/

4. CaiiT MuHucTepcTBa HayKy U BbIcIIero oopazoBanus P®. - Pexxum nocryna:
https://minobrnauki.gov.ru

S. [Mopran Hay4HOH 37eKTpoHHOI OnbOmmotexn — http://elibrary.ru/defaultx.asp

6. Nudopmannonnas cucrema «EnquHoe okHO JocTyna K 00pa3oBaTeIbHbIM pecypcam -

Pexxum noctyna: http://window.edu.ru/resource/147/75147

9.3 DJy1IeKTPOHHO-0MOINOTEeYHBIE PecypChl
1. OBC «lOpaiit». - Pexxum noctyma: https://urait.ru
2. ITompen (0630p CMU). - Pexxum nocrtyna: https://polpred.com/news

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlyig mpoBesieHus 3aHATUN JEKIIMOHHOTO M CEMHMHAPCKOTO THUIA, TPYNIOBBIX U UHIUBUIY-
QIbHBIX KOHCYJbTALMN, TEKYIIEr0 KOHTPOJS M IPOMEXYTOUYHOH aTTECTAallMU HCIOJb3YITCS
ayIUTOPUH, OCHAIIEHHBIE y4eOHON MeOenpl0, ayMTOPHON TOCKOH, KOMIBIOTEPOM C yCTaHOB-
JICHHBIM JIUIIEH3MOHHBIM CIIELUAIN3UPOBAHHBIM POIPAMMHBIM 00ecIiedeHneM, KOMMYTaTOpOM
JUIsL BBIXOJa B DJIEKTPOHHO-OMOIMOTEUHYI0 CHCTEMY M 3JIEKTPOHHYIO HH(POpPMAIMOHHO-
oOpasoBatenbHyto cpexay BITIY, MyabTUMeIUIHBIM TPOEKTOPOM, SKCHO3UIIMOHHBIM JKPAHOM,
y4eOHO-HarJIIJHBIMU TOCOOUSIMU (CTEHAbI, TAOIHIIBI, MyJIbTUMEAUMHbBIE PE3EHTAIIUN ).
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Jlnst mpoBeieHust 1Tab0OpaTOPHBIX 3aHATHM UCTIONB3yeTcs: JlabopaTopust OMOIOrHYeCcKOi

XUMHH, YKOMIUICKTOBAHHAA CJICAYIOIIUM OGOPYI[OBaHI/ICM

Croxn mabopatopHsbIit 1-mecT. (8 miT.)

Crton muchbMeHHBIH 1-MecT. (2 mIT.)

Cron npenonaBatens (1 mr.)

Cryn (11 mrt.)

HoyTOyk ¢ ycTaHOBIIEHHBIM JINIIEH3UNOHHBIM TIPOrpaMMHBIM obecrniedernueM (1 miT.)

8 - MOPTOBBIN KOMMYTATOP [UISL BBIXO/A B DJIEKTPOHHO-OUOIHOTEUHYIO CHCTEMY W 3JIEKTPOHHYIO
nH(pOopMaIMoHHO-00pa3oBarebHyto cpexy BITIY (1 mir.)

Mynberumenniiasiii mpoextop (1 mrT.)

BEepTUKAJIbHAS KaMepa s dnekTpodopesa (1 mir.)

K®K-2 (1 wr.)

OO6nyuatens 6akTeprogoruueckuit (1 mr.)

OpnHokaHanpHas nunerka (4 wr.)

Becsl 111 ypaBHOBemuBanus npoOoupok (1 mir.)

Becwr naboparopubsie EK-410 (1 mT.)

Muxkpockorn «bromam» (1 mT.)

[Tpubop s renpanekTpodopesa (2 mr.)

Tepmocrar (2 mT.)

®dotosnexrpokonopumeTp (1 miT.)

Xpomatorpad (1 mrT.)

Lentpudyra (2 mr.)

[Tomstpumerp (1 mT.)

Cexynnomep (1 mr.)

Cnexrpodoromerp 13- 5400V D (1 mT.)

Xonoauneauk LG Elektronics (1 m.)

Bonsinas 6ans (1 mr)

Cymmnbabnii mkad (1 mr)

Boitsoxkao# mikad (1 mr)

Jlrokcomerp (1)

pH-metp (1 mT)

[TpubGop st onpeneneHus yaeabHON aKTHBHOCTH KaTaja3 ra3oMeTpudeckuM metoqom (1
IIT)

[HtaTuBel 111 TpoOUPOK, JabopaTopHas MocyAa U HarpeBaTeNlbHbIE TPUOOPHI

XUMHYECKUE PEAKTUBBI TI0 TEMATHUKE JIA0OPATOPHBIX paboT

YueOHo-HarIsIAHBIC TTOCOOUS - TAOJUIIBI, MYJIbTUMEIUIHBIC TTPE3CHTAIIMH 110 JUCITUTITIHE

«buoxumus

CaMocrosTenbHas pa60Ta CTYACHTOB OPraHU3YyCTCA B ayAUTOPHUAX OCHAIICHHBIX KOMIIb-

IOTEPHON TEXHUKOHM C BBIXOJOM B 3JIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTeIbHYyI0 Cpeay BY-
3a, B CIEIMAIM3UPOBAHHBIX J1a00paToOpUsX MO JUCLUIUIMHE, a TAKXKE B 3a]ax JOCTyIa B JIOKAJb-
Hyto cetb BI'TIY u ap.

JInieH3noHHoe MporpaMmMHOC obOecrnieueHue: OIICpallUOHHBIC CUCTCMbI ceMeicTBa

Windows, Linux; oduchbsie mporpammbel Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1 .

Pazpabotuuk: MBauenko JI. E. nokrop 6nonornyeckux Hayk, JAOLEHT, podeccop Ka-

beapsl XuMun
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11. JUCT U3MUHEHUM U TIONTIOJTHEHUI

YTBep:kaenue uzmMmenenuii u qonojHennid B PIIJL nois peanusauunu B 2023/2024
y4. I.
PIT/] ob6cyxnena u omobpena amns peanusanuu B 2023/2024 yu.r. Ha 3acenanuu Kadenpsl
BceoO1eit ucropuu, GunocoPpuu U KyJabTypOJIOTUH (IPOTOKOI Ne «  » 20 r.). BPIIA
BHECEHBI CIICIYIOIINE U3MEHEHUS U JOTIOJIHCHUS:

Ne uzmenenus: 1
No cTpaHHIIBI ¢ ©3MEHEHUEM: TUTYJIBHBIN JIUCT

HckmrounTh: Bxirounts:

Ne uzmenenus: 2
Ne cTpanuIbl ¢ U3MEHEHUEM:

HckmrounTh: Bxmrounts:
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