NMoanucado unbporoi
noanKcse: NMnEwkrHa
CAL, oupexToR Nyen
Rarva: 2024.09.11
14:35:50 +0300"

KupoBckoe 0651acTHOE rocyiapcTBEHHOE 00111e00pa3oBaTeIbHOE OO IKETHOE
yupexaenue «JIuuen r. Manmeikay»

PABOYAS ITPOI' PAMMA
OJIEKTUBHOI'O KYPCA I10 XMW
«BUOXUNMMU S»
st 11 ximacca



TlogacuuTensHada 3ammcKka

AKTyaJlbHOCTh JTAHHOTO Kypca OIpelensercss HEOOXOAWMOCTBIO IMOJJICPKKH MPOPHIHLHOTO
o0pa3oBaHMsl, HANpPaBIEHHOTO HAa TMOATOTOBKY OYAyIIMX MPOPECCHOHATIOB s Pa3BUTHSA
BBICOKOTEXHOJIOTUYHBIX MPOU3BOJICTB HA CTHIKEECTECTBEHHBIX HayK. CojepikaHue Kypca SBISETCS
KOHBEPI'€HTHO OPUEHTHUPOBAHHBIM M oOecreynBaeT (HOPMHUPOBAHUE KOMIIETEHIIMH, HEOOXOIUMBIX
JUISDKW3HH U TPYAOBOM JCSTEIBHOCTH B 3MIOXY BBICOKOPA3BUTON HAYKH U COBPEMEHHBIX TEXHOJIOTHA.
Kypc mpenna3zHaveH ydamuMcsi CTapiieil MIKOJBI €CTECTBEHHO-HAYYHOTO,T€XHOJOTHYECKOTO HITU
YHHUBEPCAIHHOTO MpoQuiieli 00ydeHNsT W MOXKET OBIThKAK 00s3aTeNbHBIM YYEOHBIM TPEIMETOM I10
BBIOOPY yUaIerocs U3 KOMIIOHEHTa 00pa3oBaTeIbHOM OpraHu3alyy B BApUATHBHON YacTH Y4eOHOTO
IUIaHa,TaK U KYpCOM B paMKax BHEYPOUYHOI JEeATEIbHOCTH H/HIIH IOTIOTHUTEIEHOTO

o0Opa3oBaHws.

PabouasimporpaMmma  ycTaHaBiIMBaeT —00s3aTeNIbHOE IPEIMETHOE COJCpIKaHHWE, IpejJiaraet
NPUMEPHOE TEMAaTUYECKOE IUIAHUPOBAHHE C Y4YETOM JIOTUKM Yy4eOHOro mpolecca, OmpeernsieT
TUIAaHUPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca Ha YPOBHECPEIHETO 00IIero 00pa3oBaHHUsI.

BcooTBeTCTBUMCCHCTEMHO-IEATETHLHOCTHBIMITOIXOI0MPEATA3 AU TaHHON POTPAMMBI
OpeAroyiiaraeT HUCIOJIb30BAaHUE COBPEMEHHBIX METOJOBOOYYEHHSI W pa3HOOOpasHbIX  (PopMm
OpraHM3aImi 00pa30BaTEIILHOTO TpOIlecca: KPYTIbIA CTOJ, BUACOICKTOPHA, OMonH(popMaTHIecKas
paboTra, ceMWHapbBl, TPAKTUYECKHEe W JIabopaTopHble paboThl, Yy4eOHOEe HCCIeIOBaHUE,
caMocCTosATeNbHasl paboTa ¢ IEPBOMCTOYHHKAMH, JICKIHS, KOHPEPESHITHS U 1p.;
B03MO0XHOBBITIOTHEHHEHH TUBH Ty JIbHBIXUCCIIEJOBAHUHHITPOSKTOB. [loCTIREeHIE TUTAHUPYEMBIX
PE3yNIBTATOB OIIEHUBACTCS KaK «3a4TCHO/HE 3aU4TCHOY.

Hemn kypca: ¢hopMupoBaHHE HAYYHOM KapTUHBI MHUpPA; pPa3BUTHE IMO3HABATEIbHBIX HMHTEPECOB U
MeTanpeIMETHBIXKOMITETEHIIMHA O00y4YaloUMXCs 4Yepe3NpakTHUECKYI0 JeATEIbHOCTh; paclIupeHue,
yrayonenue u 000OILIeHHE 3HAHUHOCTPOEHUU,CBOUCTBAXU(PYHKIUAXYCTOMUYMBOTO HHTEpeca K
npo¢hecCUOHATBHON AESITETLHOCTH B 00JIACTH €CTECTBEHHBIX HAYK.

3ajauu Kypca:

— HW3YYUTh OCOOCHHOCTH CTPOCHHUS, CBOMCTBa M (YHKIUH OMOMONIEKyN (YIJIEBOJOB, JHIHIOB,
0€TKOB, HYKJICMHOBBIX KHCJIOT), BXOASAIINX B COCTAB )KHUBOTO OPraHU3Ma;

— chopmupoBaTh y 0OydaroOImMXCsl TPEACTaBICHUS OO0 OCHOBHBIX METOJaX HCCIEOBAaHUS B
OHMOXUMUMU,

— MO3HAKOMUTH 00Y4aIOIIUXCs ¢ OMOMH(DOPMATUKOM;

— 00ecneuuTh pa3BUTHE YKCIICPUMEHTAIBHBIX YMEHUN 1 HABBIKOB B COOTBETCTBUU C TPEOOBAHUSIMU
NpaBUJI TEXHUKU 0€301acHOCTH,

— paccMOTpeTh O0JIaCTM TPUMEHEHHUS COBPEMEHHOW OWOXMMHU B  (YyHJaMEHTAIbHBIX,
MEIUIMHCKHUX U (PapMaIleBTUIECKUX HCCIIEOBAHMSIX;

— chopmupoBaTh y 00yJarOIIMXCsl KOMIIETEHITUH JIJTs PO(EeCCHOHAIEHOTO

caMooIIpe IeNIeHUSIBPaMKaXIIPeIMETOBECTECTBEHHO-HAyYHOT OPa3BUBAThbMOTHBAIINIOK
HETIPEPHIBHOMYYCTICTITHOM MPO(ecCHOHATEHOM NeSTeTbHOCTH;

— PACKPBITH pOJIb OMOXMMHUU KaK 6a30BOTO U MPHOPUTETHOTO HATIPABJICHUS

HAYYHO-TEXHUYECKOTO Mporpecca.

OOmrast xapakTeprcTuKa Kypca. JlaHHBIH Kype COIepKaTeNbHO CBSI3aH CKYpCaMU XMMHUH, OMOJIOTHH,
UHQOPMATUKH, T. €. HOCHT HHTETPUPOBAHHBINXApaKTEpP M CIIOCOOCTBYET PAa3BUTUIO ECTECTBEHHO-
HAYYHOTO MHUPOBO33pEHHSyYalIUXCsi. B y4eOHOM TutaHe AJIeKTUBHBIA Kypc «buoxummusy» sBisercs
4acThl0 TpeaMeTHOW oOnactm  «EcCTecTBEHHO-HAy4YHBIE TpEeAMETh». Marepuan mocoOus
o0ecrieynBaeT  3HAKOMCTBO  C  COBPEMEHHBIMH  (YHJaMEHTAJIbHBIMH  HIPHUKIATHBIMH
WCCIICIOBAaHUSAMH B 00JacTH Owoxumud; (GOPMUPOBAHUE Yy OOydYAIOMUXCS KOHBEPTEHTHOTO
MBIIUICHHS; yriIyOneHne u 00oO0IIeHNe 3HAaHUMIITKOIPHIUKOB O BBICOKOMOJICKYJISIPHBIX BEIIECTBAX,
METOAaX MX M3YYEHHS; PACKPBITHE MPUHIHIOB (YHKIMOHUPOBAHUS KHUBBIX CHCTEM; 3HAKOMCTBO C
UCTOpUEH pa3BUTHS €CTECTBO3HAHUS W COBPEMEHHBIMH pPa3pabOTKaMH y4YEHBIX;BOCIIHTAHHE
OCpeKHOTO OTHOILICHHS K JKUBOW TpUpoae, (OPMHPOBAHUE KYJIbTYypbl NHTaHUs, OOyueHHE



apryMEHTUPOBAaHHOMY BEACHHIO JHCKYCCUH; JKEIaHME 3aHUMAThCsl HAyYHO-IPAKTHYECKOHN
JESTEIbHOCTHIO.

ITocobue COACPKUT MCETOAUYCCKHC KOMMCHTApUMW 110 OpraHu3aluu SaHSITPIfI(OC06€HHOCTPI,
CTPYKTYpa, COACPIKAHUEC, BUAbI ACATCIbHOCTHU, (I)OpMI:I OopraHu3aluu 3aHATUN U T. I[.). Ha 3anstusax
ydamuecda pa3BUBAIOT AHATUTUYECKHECITOCOOHOCTH npu HNOpOBCACHHU IPAKTHYCCKUX pa60T,
YCTaHaBJIMBAOT NPUYUHHO-CJICACTBCHHBIC CBA3U IIPH U3YUYCHUHN MCTOI0B 6I/IOXI/IMI/II/I, Y3HArT O
BO3MOXHOCTAX HX IMNPUMCHCHHA B MCEIAHWIHMHE, O KOHTPOJIC KadyeCTBa B q)apMaIICBTPI‘{eCKOﬁ )41
MUIIEBOM IIPOMBITIIJIICHHOCTH.

OcHOBHBIE UJIeH Kypca:

— €IMHCTBO MaTepUAIbHOTO MUPA;

— BHYTPHU- U MEXKIpEeIMETHasI HHTErpalus;

— B3aUMOCBSI3b HAYKH U NPAKTHKHY;

— B3aUMOCBSI3b YEJIOBEKa U OKPYKAIOIIEH CPEe/Ibl.

KittoueBble MpUHLIUIIBI OpraHU3AUH 3aHATHIA:

— MEXAMCLUUIUITMHAPHBINA CUHTE3 €CTECTBEHHO-HAYYHOIO 3HAHUS;

— OpHeHTaIHs y4eOHOM AesITeIbHOCTH Ha UCCIIEI0BATENbCKYIO H KOHCTPYKTUBHYIO;

— pa3BUTHE KOMMYHUKAaTUBHBIX HABBIKOB;

— o0y4eHne pa3INyHbIM BHIAM JIESTEITbHOCTH;

— TIOTIOJIHEHWE HaanpeaMeTHbIX 3HaHui dYepe3 HBUK-texHonormm (HaHO-,0MOTEXHOIOTHH,
MH(GOPMAIIMOHHBIE, KOTHUTUBHBIE TEXHOJIOTHH);

— BeJlyllasi poJib CaMOOPraHu3aluy B mpoiiecce o0yueHusl.

dopmamu KOHTPOJIS HaJl yCBOGHUEM MaTepualia MOTyT CIYXHUTh OTYETHI IO IPAKTHYECKUM padoTaM,
CaMOCTOSITENIbHBIE TBOpPYECKHE pPaOOThI, TECThL,UTOIOBBIE Y4E€OHO-UCCIIEOBATENBCKAE MPOCKTHI.
HroroBoe 3aHsATHE MPOXOJUTB BUJE HAYYHO-IIPAKTUUECKON KOH(EPEHIIMH WK KPYIJIOro CToja, Iie
3aCIyIIMBAIOTCS JIOKJIAbl y4YalluXcs MO BBHIOPAHHOM TeMe HCCIENOBAHUS, KOTOPHIEMOTYT OBITH
MPEJICTaBICHEI B opMe pedepara Wi OTYETA 110 HCCIIeI0BATEICKON paboTe.

Copaeprxanue Kypca

Pazpgen 1: 'erepouukinnyueckue opraHudeckue coeinHenrs. HykaenHoBbIe KUCTOTHI.

IIpaBuna Tb. I'ereponuknuyeckue opraHudeckue coeauHeHus. [lyprHOBbIE M NUPUMHUIMHOBBHIE
ocHoBaHUsl. OCOOEHHOCTH CTPOCHHMS U 3HAYEHHE HYKJICHMHOBBIX KHCIOT.I'eHeTnyeckuii Koz.
Crpoenune JIHK.Pemenue 3a1au no MojekyIsspHONA OHOTOTHH.

Paznen 2:Metabonusm.

MeTtabosm3m - 0OMEH BEIIECTB M SHEPTHUHU. DTAIbl SHEPTETUISCKOTo 0OMeHa.

®dorocunTe3, xemocuHTe3. CunaTe3 OenkoB. [IpakTudeckas padora: M3ydeHne cBoiCTB Xinopoduiuia
bymaknas xpomororpadus. CuHTe3 OEIKOB.

Bremonnenne tecToBbix 3amanuii EI'D. Pemenue 3a1a4 mo MoneKyIsspHONA OHOIOTHH.

Pasgen 3:I'eneTrka yeaoBeka U OMOXHUMUSL.

I'eHeTnka — HayKa O HACIEICTBEHHOCTHM UM M3MEHYMBOCTU. XapaKTep HACIEIOBAHUS MPU3HAKOB Y
yesjoBeKa. [ eHeTH4ecKre OCHOBBI 3J0pOBbsl. BiusHue cpebl HA TEHETUUECKOE 3/I0POBLE UETIOBEKA.
[IpakTtrueckas pabora: M3ydeHue BIMSHUS XUMHUYECKUX DJICMEHTOB M BEIIECTB HA TEHETHYECKOE
37I0pPOBbE YEIIOBEKA.

Paznen 4:I'opmonsl. ®epmenTtsl. ButaMuHsI.

Knaccuduxkarus ropMmoHoB. [IpuMeHeHre TOPMOHOB B METUITHE U CEIbCKOM XO3SHCTBE.
®epmenTsl. PepMeHTaTHBHBIE TTpotiecchl. Buramunbl. Kiaccudukarysi BATAMHHOB.

[TpakTrdaeckas padora: M3ydeHne KaTaIMTHYECKONW aKTHBHOCTH ()EPMEHTOB CIFOHBI, KEITyIOYHOTO
COKa

[IpakTrueckas pabota: M3ydyenne kaTanuTHUECKONW aKTHBHOCTH (PEPMEHTOB Pa3IUYHBIX PACTCHUH.
Brmmonuenue tectoBbIxX 3amanuii EI'D.



Paznen 5:I1poGieMbl OMOXUMUYECKON IKOJIOTHH.
AHTpONOreHHble OMOAKTUBHBIEC BEILIECTBA U MPOOJIEMbl XUMUUECKOT0 3arps3HeHus: Onochephl.
DKoJoruuecku Oe30macHble CIOCOObl BO3JEHCTBUS HAa pa3MyHbIE BHJIbI KMBOTHBIX, PAaCTEHUH U

MHUKPOOPraHU3MOB.

[Tpaktrueckas pabota: M3yueHne BAMSHNAS XUMHUUECKUX SJIEMEHTOB HAa OPTaHU3M YeJIOBeKa
Brinonnenne tectoBbix 3amannii EI'D.
Permenne 3amaq mo MOJEKYISIPHOW OHOJIOTHH.

Pasnen 6: buoxumus u MeuIIAHA.

dusnonoruueckas n

aToJIOTNYCCKasa POJIb HEKOTOPLBIX QJICMCHTOB B

BI/IOHCOpFaHI/I‘—IeCKaﬂ XHUMU. COC,I[I/IHCHI/IH MCTAJIJIOB B OpraHu3Me 4€JI0BCKaA.
COI[ep)KaHI/IC MCTAJUDIOB B KOMIIOHCHTAaX KPOBH 340POBOI'0 YCJIIOBCKA.
HpaKTI/I'—IeCKaH pa60Ta: Brissnenue HEAOCTAaTKa U M30BITKa HOHOB METAJIJIOB Ha OpraHu3M YCJIOBCKA.

Pa3gen 7: UtoroBoe 3aHgTHE.

[Tpodeccus OmoXMMHUK.

TeMaTu4eckoe IJIAHUPOBaHHME

OpraHu3Mme.

Tema OcHOBHOE coJiepKaHHe Konuue
CTBO
4acoB

Pazjen 1.I'erepouukiauyeckue opranudeckue coequHennsi. HykieunHoBbie KHCJ0THI (6 1)

IIpaBuna Tb. [IpaBuia TexHUKH 0€30MACHOCTH MpH pabOTeB XUMHUYECKOH | 1
naboparopun.  OOCyXJ€HHE HAy4dHOTO  IKCIIEPUMEHTa
KaKOJHOTO M3 MHCTPYMEHTOB Hay4yHOro rnoucka.CocTaBieHue
IUTaHa OKCIEPUMEHTAIBHON  JesitelbHOCTH.  Pa3paboTka
¢bopMBl  OTYETHON  JOKyMEHTallMd TI0  pe3ysibTaTaM
JKCIIEPUMEHTA.
OOcyxaeHne HSKOJIOTUYECKHUX  ACTEeKTOB  MPAKTUYECKHUX
3aHATUHA, OMNpeAeNieHue METOAOBYTHIM3alUU MOOOYHBIX
MIPOJIYKTOB PEAKLIUI.

I'eTepouukinnueckue Opranudeckre COEAMHEHHs, COJeprKallhe LMKIbI, B cocTaB | 1

OpraHuYecKue KOTOPBIX BXOIAT aTOMbl KaK MUHHUMYM JIBYX Pa3IH4YHbIX

COCJIUHECHUS. 3JIEMEHTOB.

[TypuHOBBIE u | [IupumuanHOBBIE OCHOBaHMSI — MPOU3BOJHBIE MUPUMHUINHA, | 1

MUPUMUUHOBBIE BXOJSIIIIE€ B COCTAaB HYKJIEMHOBBIX KHCJOT: ypauwl, THMHH,

OCHOBAHUS. muTo3uH. IlypuHOBBIE ~ OCHOBaHMSI ~ —  OpPraHHUYECKHUE

IPUPOJIHBIE COETMHEHMS], TPOU3BOJHBIEC TYPHHA.

CtpoeHue W 3HAYCHUE
HYKJICUHOBBIX KHUCJIOT.

OcobeHHOCTH CTPOCHHA U 3HAYCHHUEC HYKJIICMHOBBIX KHUCJIOT.

I'eneTnuecknii koxa. | EmuHas cuctema 3ammcu HAclEeACTBEHHOW WHGOpMAIUU B
Crpoenue JJTHK. MOJIEKYJIaxX HYKJIEMHOBBIX KHUCIIOT B BHJIE
MOCJIEI0BATEIbHOCTH HYKJIEOTHIOB.

Pemenne 3amau 1o | Pemenne 3agady mo  MOJIEKYJISIPHOM OHMOJOTMHM  pa3HBIX
MOJIEKYJIIPHOI YPOBHEM CIIOKHOCTH.

OHOJIOTHH.

Paznen 2.Metabou3zm (8 1)




Mertabonnsm - oOMeH
BEIIICCTB M SHEPTHH.

Xumuueckue p€akuuu, MOAACPIKHUBAIOIIUC XU3Hb B XKUBOM
OpraHu3Mme.

Oranbl JIByXOTamHbIN U TPEXATAMHBIN SHEPTETUICCKUI 0OMEH
JHEPreTHYECKOTO

oOMmeHa.

DOoTOCHHTE3, @®a3zpl W 3HaueHHe  (porocuHTE3a.XEMOCHHTE3  Kak
XEMOCHHTES. OMOJIOrMYeCKOe TpEeBpallleHue OJHOM MM HECKOJIBKHX

yraepoAcoAepK AKX MOJEKYd (0OBIYHO YIJIEKHUCIOro rasa
WIM METaHa) M THTaTeNbHbIX BEIIECTB B OpraHMYECcKoe
BELIECTBO.

Cunres OeNKOB.

HpOI_[CCC, OTaIlbl U IIOCJICA0BATCIBHOCTE CHHTC3a 0eJIKOB

[TpakTideckass pabora:

[Tpauna Th. CeoiicTBa xiopoduiia

N3yuenne CBOWCTB

xyiopoduia

bymaxknas bymaxknas xpomartorpaduss Kak aHAIWTHYCCKUA METO/,

XpoMoTorpadus. WCTIONB3YEMBIN JJIsI pa3fielieHUs OKPAIICHHBIX XUMHUYECKUX
BEIIIECTB MJIM BENIECTB.

Brimonmenne Brmonnenue TecToBhIX 3amanuii EID.

TECTOBBIX 3aJaHui

EID.

Pa3zjnen 3. 'eHeTnka yesoBexka u ouoxumus (3 4)

T'enetuka — HayKa O T'eneruka — HayKa O HaCJICACTBECHHOCTU U U3BMCHYUBOCTH.
HaCJICACTBCHHOCTHU )41

HN3MCHYHBOCTH.

XapaKTep T'eneruka n 340POBLC UCJIOBCKA. I'ennnie 3a00J1eBaHMS.
HacCJICAOBaHUA

IIPU3HAKOB Y Y€JIOBCKA.
T'eneTnueckue OCHOBEI

37I0POBBSI. Bnustane
cpensl Ha
reHeTHYECKOe

3J0pPOBLE YCJIIOBEKA.

[IpakTuueckast padora:
N3yuenue BIIUSIHUA
XUMHUYECKUX
AJIIEMEHTOB U BEIIECTB
Ha TEHETHUYECKOe
3]I0pPOBHE YETIOBEKA.

IlpaBuna Th.M3yueHue BAUAHUS XUMHUYECKUX SJIEMEHTOB U
BEIIIECTB Ha TEHETUUECKOE 3/I0POBhLE UEIOBEKA.

Pazjen 4. 'opmonbl. @epmenTsl. BuTramunbl (6 1)




Knaccudukanus
TOPMOHOB.
IIpumenenue
TOPMOHOB B MEIUIIMHE
U CeJIbCKOM XO3SHCTBE.

Knaccudukanmmsi TOPMOHOB 1O MECTy HMX CHHTE3a,
XUMUYECKOH MPUPOJE, OWOJOTHYSCKUM  (PYHKIUAM W
MexaHu3Mmy aenctus.IIpuMeneHre ropMOHOB B MEIUIIUHE U
CEJIbCKOM XO3SHCTBE.

DEepMEHTHI. OOmast xapakTepucTuka, (YHKIWH, BHIBl U MEXaHH3MBI
®epMeHTaTUBHBIE NEeHCTBUS EPMEHTOB.

IPOLECCHI.

Buramunsl. Buramuns KaK OHOIOrMYeCcKu BBICOKOAKTHBHbIE
Knaccudukanus OpraHMYEeCKHEe BEIIeCTBA, KOTOpble HEOOXOAMMBI ISt
BUTaMUHOB. IUTAHUS YEJIOBEKA.

[Ipaktuueckas padota: | [lpaBuna  Th.M3yuenue  KaTamuTHUECKOH  aKTHUBHOCTH
N3yuenue (epMEHTOB CIIIOHBI, KEJIY0YHOTO COKA.

KaTaJINTUYECKON

AKTUBHOCTH

(hepMEHTOB  CITIOHHBI,

JKEJTYJOYHOTO COKA.

[MpakTnueckas padora: | [IpaBuma  Th.M3ydenme  kaTtaqWTHYeCKOW  aKTHBHOCTH

U3yuenue
KaTaJIMTHYECKON
AKTHBHOCTH
(hepMEHTOB pa3INYHBIX
pacTeHui.

(epMEeHTOB pa3IUYHbIX PACTEHUM.

Pazjen 5.11po6embl OMOXUMUYECKOH IK0JIOTHHU (54)

AHTpOIIOTeHHBIC
OMOAaKTHUBHEIE
BEIICCTBA U TPOOJIEMBI
XUMHYECKOTO
3arps3HeHUS
ouochepsl.

AHTpOTIOTeHHbIE OHOAKTHBHBIE BEIIECTBA W MPOOIIEMBI
XUMHYECKOTO 3arps3HeHUs OMochephl.

DKOIOrM4eCKHU
0€e30IIacHBIE  CIIOCOOBI
BO3JCHCTBUS Ha
pa3TUYHbIC BHUIBI
JKUBOTHBIX, PACTCHUH U
MHUKPOOPTaHN3MOB.

DKOJIOTHYECKH 0e30IIacHble  CIIOCOOBI  BO3IOEHCTBHA Ha
pa3IMYHbBIC BU/IBI )KUBOTHBIX, PACTEHHI U MUKPOOPTAaHU3MOB.

[IpakTuueckast padora:

N3yueHue BIIMSTHUS
XUMUYECKHUX
3JIEMEHTOB Ha

OpraHus3M 4€JI0BCKa

IlpaBuna Th.M3yueHue BAUAHUS XUMHUYECKUX 3JIEMEHTOB Ha
OpTaHu3M YeJIOBeKa

Brimonnenue Brimonnenue TecToBhIX 3aganuii EI'D.

TECTOBBIX 3a/laHul

EID.

Pemenne 3amau 1o | Pemenne 3amad 1Mo MOJIGKYJSpHOW OHWOJNIOTHH  pa3HBIX
MOJIEKYJISIPHON YPOBHEH CIIOKHOCTH.

OMOJIOTHH.




Pa3nea 6. buoxumusi 1 MeguuuHa (54)

Ponb 9JICMCHTOB B | ®u3nonornueckas M NATOJIOTHYSCKAS pPOJIb HEKOTOPBIX
OpraHu3Me 9JICMCHTOB B OpraHu3Me.

BI/IOHCOpFaHI/I‘—IeCKaﬂ BI/IOHCOpFaHI/I‘—IeCKaﬂ XHAMMS KaK 00J1acThb XUMHUH, U3ydaromiasa
XHUMHUA. COCI[I/IHCHI/ISI KOMIIJICKCBI 6I/IOHOJ'II/IMepOB niIn HHU3KOMOJICKYJIAPHBIX

MCTaJJIOB B OpraHusme
YCJIOBCKA.

IPUPOJHBIX BEIIECTB ¢ MOHAMH METAIIJIOB, IPUCYTCTBYIOIINX
B )KMBBIX OpraHU3Max.

Copneprkanre MeTaioB
B KOMIIOHEHTaX KPOBH
3JI0POBOTO YETIOBEKA.

CopepxaHue METAUIOB B KOMIIOHEHTAX KpPOBU 3J0POBOTO
YeJI0BeKa.

[IpakTuueckast padora:

IIpaBuna Tb.BrisBinenne HemocTaTka W M30BITKA HOHOB

BrisaBienne
HeJOCTaTKa U H30BITKA
HOHOB METAJUIOB Ha
OpTaHW3M YeJIOBEKa.

MCTAJIUZIOB HAa OpraHrU3M YCJIOBCKaA.

Paznen 7: Utorosoe 3ansatue (14)

PaGora ¢ anpmanaxom «ATiiac HOBBIX Tmpodeccui». | 1
[epcriekTUBBI U3yUYCHHUS HAaYKU OHOXUMUH u
npodeccuoHaIbHOrO  camoornpeaeneHus (B ¢opmare
KPYTJIOTO CTOJIA WM YPOKa-IUCKYCCHH)

[Tpodeccus OmoXMMHUK.

Wroro: 34

[TnanupyemMbie pe3ynbTaThl OCBOCHHUS Kypca
B pesynbpTare u3ydeHus 3JI€KTHBHOTO Kypca Ha YPOBHE CPETHETO OOIIEroo0pa3oBaHUs Y yUAIIUXCS
OyzayT c(hopMHUPOBAHBI CIETYIONIHE IPEIMETHBIEPE3YIbTATHI.
Yyammuiicss Hay4uTCs:
— pacKpbIBaTh HA MpPHUMEpPAX pojb OHOXMMHUU B (OPMHUPOBAHHHM COBPEMEHHOWHAYYHON KapTHUHBI
MUpa ¥ B IPAKTUYECKOH ESITeIbHOCTH Y€I0BEKa;
— JEMOHCTPHPOBATh Ha TMPUMEpPaX B3aUMOCBS3b MEXIY OMOXUMHEW M JPYTUMH €CTECTBEHHBIMHU
HayKaMHu;
— COCTaBIISITh MOJICKYJISIDHBIE U CTPYKTYpHBIE (POPMYJIBI OPTaHMUYECKUX BEIIECTB KaK HOCHTEIICH
UHQOPMAIIUK O CTPOCHHU BEUIECTBA, €r0 CBOWCTBAXU NMPUHAUICKHOCTH K ONPENEIEHHOMY KIIACCy
COCIMHCHU;
— XapaKTepU30BaTh OPraHWYECKHE BEIIECTBA M0 COCTaBy, CTPOCHHUIO M CBOMCTBAM, yCTaHABINBATh
NPUYUHHO-CIIEZICTBEHHBIE CBSI3M MEXK/Ty JAHHBIMUXAPaKTEPUCTUKAMHU BEIECTB;
— O0O0OCHOBBIBaTh TPAKTUYECKOE HCIONb30BAaHUE OPraHMYECKHUX BEUIECTB W HXpEakIuid B
NPOMBIIIJICHHOCTH U OBITY;
— HCHONB30BaTh 3HAHHMS O COCTaBE, CTPOCHHMM W XUMHUYECKUX CBOWCTBaX OEIKOB, JIHIUIOB,
YIJIEBO/IOB M HYKJIEUHOBBIX KUCIIOT JIJIsl IPUMEHEHHS B HAYYHOM U MPAKTHYECKOW JACATEIbHOCTH;
— HCIOJI30BATh HA MPAKTHKE Pa3IHYHbIE METO/IbI OMOXHUMHUU — IKCTPAKIIUIOHYKICHHOBBIX KHCIOT
3 OHOJOrMYECKHX OOBEKTOB, CIEKTPOPOTOMETpUIOB Y D-BHUIUMON 001aCTH, TOHKOCIOWHYIO
xpomaTtorpaduio;
— BBINOJHATh XUMHUYECKUI HSKCHEPUMEHT B COOTBETCTBUH C INPAaBHJIAMH HIPHEMaMHU Oe30MacHOM
paboThI ¢ XUMUYECKUMHU BEIIECTBAMU H JJa00paTOPHBIM 000PYIOBaHUEM:
* [0 TONyYeHHIO o0pa3la HYKJIEHHOBBIX KHCJIOT KIETOK JyKa, HYKJICONpOTEeHHa JIPOXIKEH,
JTUMHATHOW (DPaKIINK JKEITKA KypUHOTO SHIIA;
* 110 pa3/IeJICHUI0 OMOMOJICKYIT,
* 10 TPOBEJICHHUIO KAYECTBCHHBIX pEAKIUil Ha HAJIWYME B HYKJICHHOBBIX KHCIOTaX OCTATKOB
MyPUHOBBIX OCHOBAaHUM, puO03bl/1e30KCUPU003bl, POCHOPHOI KUCITOTHI;
* 10 MTPOBE/ICHUIO KOJMUYECTBEHHOTO aHamu3a GpocaTuanaxoiuHa;
* [10 MTPOBE/ICHUIO KQYECTBEHHBIX M KOJIMYCCTBEHHBIX PEAKLUil HA OCIKH HaMHUHOKHUCIIOTHI,



— BJAJeTh MNpaBWIaMH W npuéMaMu Oe30macHOM padOThl ¢ XMMHUYECKMMHU BEIIECTBAMU U
1ab0paTOPHBIM 000PYAOBAHUEM;

— BJIAJETh MpaBUJIaMu 0€30M1aCHOTO 0OpAIICHHUs C €IKUMH, TOPIOYMMHU U TOKCUYHBIMU BEIIECTBAMH,
cpelcTBaMu ObITOBOIM XUMUH;

— OCYIIECTBISATh IMOMCK XHMHYECKOM UWHpOpManuu 1O Ha3BaHUSAM, UIACHTHU(UKATOpaM,
CTPYKTYpPHBIM (pOpMyIiaM BEIIECTB;

BJIAJICTh METOJaMHM KOMIIBIOTEPHOI BH3yaln3alui OWOMOJIEKYN C HCIIOJIB30BAaHHEM HPOTPAMMBI
PyMol;

— CTPOWTH MOJAETH OEJIKOB ¢ TOMOIIBI0 METO/1a TOMOJIOTHYHOTO MOJICINPOBAHHUS;

— KpPUTHYECKH OICHMBAaTh M MHTEPIPETUPOBATh C TOYKU 3PEHUS ECTECTBEHHO-HAYYHOMH
KOPPEKTHOCTH XHMHUYECKYI0O WH(POPMAIMIO, COAEPKAIIYIOCS B COOOLICHHUSAX CPEICTB MAaCCOBOM
uHpopmaiun, pecypcax MlHTepHeTa, HayYHO-NOMYJISPHBIX CTAThSX, B LIEJISAX BBIIBICHUS OIIMOOYHBIX
CYXKIeHHUI U (OPMUPOBAHUS COOCTBEHHON MO3UIINU;

— TMpPeACTaBIATh IYyTH pEIIeHUsl TJI00albHBIX MpPOOJIeM, CTOSMIMX Teped YEeIOBEYECTBOM, HU
NEPCIIEKTUBHBIX HAIIPABJIECHUH Pa3BUTHS XUMUYECKUX TEXHOIOTHM.

Y4amuiicss TOJIy4uT BO3MOKHOCTh HAYUUTHCS:

— WUTIOCTPUPOBATH HA MPHMEPAX CTAHOBJICHHE U SBOJIIOLUI0 OMOXMMHUHU KaK HAYKW HA Pa3IUYHBIX
UCTOPUYECKHX dTarax e€ pa3BUTHS,

— HCIIOJIB30BaTh METO/IbI HAYYHOTO TO3HAHUS MPU PEIICHUH y4yeOHO-UCCIeI0BaTEIbCKUX 3a/1a4 110
U3yUYCHHIO CBOWCTB, CITIOCOOOB MOIYUEHHS U PACIIO3HABAHUS OPTraHWYECKHUX BEUIECTB;

— YCTaHaBJIMBaTh B3aUMOCBSI3H MEXIy (aKTaMu U TEOpUEH, MPUUYUHON CICACTBUEM TIPU aHAIU3e
NpOOJIEMHBIX CUTYaIlii 1 000CHOBaHUH MPUHUMAEMBIX PEIICHUI HA OCHOBE XUMHUECKUX 3HAHMIA;
— QopMynupoBaTh 1eIb UCCICIOBAHUS, BBIIBUTATh U MPOBEPATh IKCIEPUMEHTAIBHO THUIOTE3BI O
XMMHUYECKHX CBOWCTBAaX BEIIESCTB Ha OCHOBE MX COCTAaBa M CTPOCHUSI, UX CIIOCOOHOCTH BCTYIAaTh B
XUMHUYECKHE PEAKIUH, O XapaKTepe U MPOAYKTaX pa3IMYHbIX XUMUYECKUX PEAKIIUN;

— CaMOCTOSTENIFHO TUNIAHUPOBATH M IIPOBOIUTH XMMUYECKHE IKCTIEPUMEHTHI C

coOJroieHreM TpaBmil 6€301acHOM PabOoTHI C BEMECTBAMH 1 J1a00paTOpHBIM 000pYI0BaHUEM;

— UHTEPHPETHPOBATH JAaHHBIE O COCTaBE W CTPOCHHM BEIIECTB, IOJyYCHHbIE C MOMOIIBIO
COBPEMEHHBIX OMOXMMUYECKHUX METOIOB;

— XapaKTepU30BaTh POJIb OEJIKOB M HyKJIEMHOBBIX KHCIOT KaK Ba)KHEHIIINX

OMOJIOTUYECKU aKTHBHBIX BEILIECTB.

OneHka JOCTHKEHUS TIAHUPYEMBIX Pe3yJIbTaTOB YCBOSHHS Kypca

1 Kakumu OBIBalOT THUIBI a30TUCTBIX OCHOBAHMM, BXOJAIIUX B COCTaB HYKJIEMHOBBIX KHUCIOT, U
KaKOBO MX CTpoeHue?

2 Omnumwure YyCIOBHS ONpEIENCHHS ITypUHOBBIX M TNHPHUMUIMHOBBIX OCHOBAHHWH B COCTaBe
HYKJICHHOBBIX KHCJIOT.

3 OnumwuTe CTPOSHUE U PA3TUINE MOJICKYIT pUOO3bI U IE30KCHPHOO03BI B IUKIMIECKOH opMe.

4 C moMompK KaKMX peaknuid (KpaTKO OIHUIINTE) MOKHO ONPEICNUTh HaJudue pUOO03bl U
NIe30KCUpHO03bI B 00pa3ax HyKJIeHHOBBIX KUCIOT? EcTh nucpenu HuX cnennpuaHbie peakiun?

5 1o kakoMy aJITOPUTMY CTPOHUTCSI MOJIEITh IIPOCTPAHCTBEHHON CTPYKTYpPBIOENIKA IPH TOMOJIOTMYHOM
MOJIeTTUPOBaHUH?

6 IlepeuncaureocHoBHbIeaTanbu000roMeTona/IHK 13 sxuBoro oobexTa 1 00bSICHUTE CYTh KaXK10TO
JTamna.

7 Urto npeAcTaBisiioT co00i HyKJI€as3bl U KAaKUX TUIIOB OHU ObIBAIOT?

8 HazoBuTe OCHOBHOW KOMITIOHEHT (POCGHOIUINAOB THUHOTO JKEITKA.

9 T'me OymeT HaXOAWTHCS IEJIEBOM MPOAYKT — Ha WHTepdase (moBepxHocTHpasnena (as3) wim B
pacTBope (opranmyeckas (paza) mpu SKCTPAKIUU JIMITHIOB KEITKa CMECHIO XJIOPOPOPM : METAHOI
wm xjopodopMm : 3TtaHon(2:1)? Y Kakoro W3 KOMIIOHEHTOB CMECH TPOWIEHHBIA TYTh TPHU
pasnenennu, a 3HauuT Rf, Oyzmet MeHsIme: y Toro, CpoJICTBO KOTOPOTO OOJIBIE KIMOIBMKHON (ase,
WIH Y KOMIIOHEHTA, CPOJICTBO KOTOPOTO OOJIbIIE K HOCUTENIO — CHUJIHKAreto?

10 IMoxymaiite, kak B mporpamme PyMol nokaszatbs BOAOPOHbIE CBSA3U BHYTPH 0-CITUPAIIH.

11 B Bameit cmecu ectb (ochatuaunxonun u QocharuaundTanonamus. [locie okpammBaHus
KaKUM pEareHTOM Bbl YBUJUTE TOJIbKO (ochaTuamidTaHOIaMUH?



12 B uém 3akmouaercs TJIaBHOE OTIUYME (EHON-XIOPOGOPMHOTO METOJa OTMETOJNA KHUCIOTHOTO
ruzpoauza’?

13 Kakum crmoco60oM MOKHO ONPEEIUTh OEITKOBYIO PUMECH B 00pa3iie HyKJIEUHOBBIX KUCIOT?

14 Bl paznensere npu MoMoIu reib-puiabTpanuu OelaKu ¢ MoJsieKyispHoiimaccoit 15 u 25 k/la.
Kaxkoii u3 HUX BBIIIET C KOJOHKHU paHbIie?

15 KakoB Buj 3aBUCHMOCTH ONTHYECKON IUIOTHOCTH OT KOHLIEHTPALMU: JMHEWHas, KBaJpaTHYHas,
norapudmmuyaeckas’?

16 B kakoMm MHTEpBaie ONTHYECKOW TUIOTHOCTH BHITIONHSETCS 3akoH byrepa—JlamGepra—bepa B
ciTydae Bamiero skcrniepumenTa? OTiamdaeTcs I OH OTHANOO0JIee YacTo UCTIONh3yeMOTO Thana3oHa?
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https://biomolecula.ru/articles/obo-vsekh-rnk-na-svete-bolshikh-i-malykh
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3 T'ocynapctBenHas ¢apmakornes PD: dapmakorneiiHpie cTaThby MO KOHTPOJIIO KauecTBa MpenapaToB
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