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IlosicHuTeEILHAS 3aMUCKA

Pabouass mporpamma Kypca BHeypouHOU nesitenbHOCTH «lIpakTukym mo xumum» it 10-11 kmacca
COCTaBJIEHA HA OCHOBE CIEAYIOLIUX HOPMAaTUBHO — IIPaBOBBIX U MHCTPYKTUBHO — METOAUYECKUX
JOKYMEHTOB:

o OepnepanbHoro 3akona «O06 obpazoBanuu B Poccuiickoit @eaepanum» No273- @3 ot 29.12.2012r. ¢
n3MeHeHusMu ot 24 mapta 2021 rona.

e [Ipukaza MunucrtepcrBa [IpocBemennst Ne 712 ot 11 nmexabps 2020 r. «O BHeCeHUW M3MCHCHHI B
HEKOTOpbIe (elepanbHble TOCYIapCTBEHHBIE 00pa30BaTeIbHbIC CTAaHAAPTHI 00IIero 0Opa3oBaHus IO
BOIIPOCAM BOCIIUTAHUS O0y4YarOIIUXC».

e [lpuxasa MunucrepcTBa o0pazoBaHus 51 HAYKHU Poccuiickoit denepauuu
or 17.12.2010 r. Ne 1897 (B pen. ot 11.12.2020 1.) «O06 yrBepxaeHun (QeaepaibHOTO
rocy/lapCTBEHHOI0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO O0IIETr0 00pa30BaHus».

e MeTroauueckux pEeKOMEHJAaluid MO CO3JaHUuI0 M (QYHKIMOHMPOBAHUIO B 0OOIIC00pa30BaTEIbHBIX
OpraHM3alusaX, PaclojJOKEHHbIX B CEIbCKOW MECTHOCTH U MajbIX TOpojax, LIEHTPOB 00pa3oBaHUs
€CTECTBEHHOHAyYHOM M TEXHOJOrmdeckod HampasieHHocTed («Touka pocta») (yTBEp:KICHBI
pacniopsbkeHrneM MuHucTepcTBa npocsenienus Poccuiickoit @enepanuu ot 12 saBaps 2021 1. Ne P-
6;

e OcHOBHOHW 00pa30BaTENIBHOM MPOTPaMMBbI OCHOBHOTO 001iero oopa3zoBanusi Ha 2020-2025rr. MBOY
COLII Ne7 ¢. Mapbunsl Konoaiip.

e [lomoxxeHuss o pa3paboTKe W YTBEPXKICHMM pabOUYUX MporpamMM Yy4eOHBIX IPEIMETOB, KypCOB,
mucuumuH (Moayneir) MBOY COL Ne7 ¢. Mapbunbl Konoarsr.

Peanuzanus maHHOM mporpaMMbl MpeaycMaTpuBaeT MCHOJIb30BaHUE 00OPYAOBAaHMS, CPEJICTB OOyUEHUS U
Bocniutanus Llenrpa «Touka pocray.

Opna w3 3amad 00pa3oBaHUs HAa CEroJHS — BOCHUTaHHE B PeOEHKE CaMOCTOSTENbHON JTMYHOCTH.
JlanHasi mporpamma CHOCOOCTBYET Pa3BUTHIO y YYalllUXCS CAMOCTOSITENIbHOTO MBINUIEHUS, (POopMHUpYyeET
yMeHHsI MpuoOpeTaTb U MPUMEHSTh, NOJydeHHbIE 3HAHMUA Ha mpakTuke. Pa3Butne u dopmupoBaHue
BBIIICYKA3aHHBIX KA4eCTB BO3MOXHO Ojarojiaps pa3BUTHIO Hay4yHO-TIO3HABATEILHOTO MHTEpEca BO BpeMs
3aHSTHH.

Konnenmus coBpeMeHHOTo 00pa30BaHHs MOpPa3yMEBAET, YTO YYHTENb IHepecTaéT ObITh OCHOBHBIM
MCTOYHHKOM HOBBIX 3HAHUH, a CTAHOBUTCS OPraHW3aTOPOM IO3HABATEIBHOW JESATEIBHOCTH y4alluxcs, K
KOTOpOH MOXKHO OTHECTH W HCCIIEHOBATENIBCKYIO JesATeIbHOCTh. COBpPEMEHHBIE SKCIEPHUMEHTAIbHBIC
UCCJICIOBAHUS TI0 XMMHUH YK€ TPYIHO IpPEJCTaBUTH O€3 MCIIOJIb30BaHUS HE TOJIBKO AaHAJIOTOBBIX, HO U
U(POBBIX M3MEPHUTENBHBIX NpuOopoB. B denepanbHOM rocyaapcTBEHHOM 00pa30BaTEIbHOM CTaHAApTE
(®I'OC) mpomucano, 4To OJHUM W3 YHHMBEPCAJIbHBIX Y4E€OHBIX JEHCTBMH, NMPHOOPETAEMBIX Y4alIUMUCS,
TOJDKHO CTaTh YMEHHE «IIPOBEJCHUS ONBITOB, MPOCTHIX IKCIIEPUMEHTAIBHBIX HCCIEIOBAHUM, MPSIMBIX H
KOCBEHHBIX H3MEPEHHH C HMCIIOJB30BAHMUEM AHAJOTOBBIX U IU(PPOBBIX M3MEPUTEIBHBIX MPUOOPOBY». s
3TOTO YYHUTENb XHMHH MOJXET BOCIOJb30BAaThCS Y4EOHBIM OOOpYIOBaHHME HOBOTO TOKOJCHUS —
U(GPOBBIMU JTA00OPATOPUSMHU.

[Mudpossle nabopaTopur MO XUMHUHM HPEACTABICHbl JaTUYUKAMU Ul M3MEpPEHHs M PEerucTpaliu
pa3IMYHbIX apaMeTpoB, uHTepdeiicamu cbopa JTAHHBIX U POrpaMMHBIM
o0ecreyeHneM, BU3yaTu3UpPYIOIUM SKCIIEpUMEHTAJIbHBIE JIlaHHbIE Ha 3KpaHe. [Ipu 3TOM sKcHepuMeHT
ocTaéTcs TPaJUIMOHHO HAaTYpHBIM, HO JIaHHBIE 3KCIIEpUMEHTa 00pabaThIBAlOTCS M BBIBOJATCSA HA 3KpaH B
pearbHOM MacliTabe BPEeMEHH U B PALMOHANBHOM Tpaduueckoil ¢opme B BHJE YMCICHHBIX 3HAYEHUH,
auarpamm, rpagukoB U Tabnui. OCHOBHOE BHUMAHHE YYAIlMXCS MPHU ATOM COCPENOTaYMBaeTCs HE Ha
cOOpKEe M HACTpOIlKe SKCIEpPUMEHTAIbHOW YCTAaHOBKH, a HA INPOEKTHPOBAHUM pPAa3MYHbIX BapHaHTOB
MIPOBEICHUS SKCIIEPUMEHTA, HAKOTJICHUH JaHHBIX, UX aHAJU3€ U MHTEPIIpeTaliy, (JOpMYIHPOBKE BHIBOIOB.



C TOuUKM 3pEHMsI HayKH, SKCIIEPUMEHT — 3TO MCCIEN0BATENbCKUN METOJ OO0Yy4eHMs, KOTOPbII
MOJIHUMAET I[O3HABATEJbHBI HMHTEpeC Ha 0ojee BBICOKHHA YPOBEHb, YCHJIMBACT MOTHBAIIHMIO
CaMOCTOSITEIIbHOW  JIEATETbHOCTH. VlccneoBaTeNnbCKuii  METOJ] SIBJSIETCS  yCIOBHEM (DOPMHUPOBAHHUS
MHTEpeca, NOTPEOHOCTH B CAMOCTOSATEIIbHOM, TBOPYECKON AEATEIBHOCTH YUAIIHXCS.

HccnenoBaTenbCKHi nmponecc COCTOUT U3 HCCKOJIBKHX JTAIIOB: Pa3CJICHUC CMCCHU BCIICCTB,

BBIJICJICHHE MOJIEKYNI OTPEACIEHHOTO CTPOCHMS, HMX HISHTH(PUKANUSA W H3Y4YEHHE pOJU B
MeTaboanu3Me.

3aHsaTus HHTCTPUPYIOT TCOPETUUYCCKUC 3HAHUWA, M IPAKTHYCCKUC YMCHHUA, WU HABBIKM YydYalllUXCsa B
CAVMHOM IPOUCCCC ACATCIBHOCTHU y‘I€6HO'I/ICCJI€I[OBaTeHI>CKOFO Xapakrepa.

JlaHHBIN Kypc cCOIEp)KaTellbHO CBs3aH C KypcamMd XHMHH, OHWOJIOTHH, (QU3UKHM U HOCHUT
WHTETPUPOBAHHBIN XapaKTep, CIIOCOOCTBYsS PA3BUTHIO €CTECTBEHHO-HAYYHOTO MUPOBO33pEHHUs ydamuxcs. B
y4eOHOM TIUIaHE DJIEKTUBHBIM Kypc «bHOXMMUs» SIBISETCS YacThiO MpeaMeTHOU oOmactu «EcTtecTBeHHO-
HaydHble TpeaAMeThl». Marepuan mocoOusi  oOecrieyuBaeT: 3HAKOMCTBO C  COBPEMEHHBIMHU
dbyHIaMEHTATBHBIMH U TPUKIIATHBIMU UCCIIEIOBAHUSAMHE B 00JaCTH OMOXUMUMU;

dhopmupoBaHUEe y O0y4aAIONIUXCS KOHBEPTEHTHOTO MBIIUICHHS; YriyOjaeHne u o0oOIeHne 3HaHWMA
IIKOJFHUKOB O BBICOKOMOJICKY/ISIPHBIX BEIIECTBAX, METOJAaX WX W3YYCHHs; PACKPBITHE TPUHIIUIIOB
(YHKIIMOHUPOBAHUS KUBBIX CUCTEM; 3HAKOMCTBO C UCTOpHUEN pa3BUTHSI €CTECTBO3HAHUS U COBPEMEHHBIMU
pa3paboTkaMu y4E€HBIX; BOCIIUTaHUE OEPEeKHOTO0 OTHOLIEHUS K YKUBOM mpupoje, GopMUpPOBaHHE KyJIbTYpHI
NuTaHus; OOy4YeHHe apryMEHTHPOBAHHOMY BEJIEHHUIO JHMCKYCCHUHU; JKEJaHWe 3aHUMaTbCsl Hay4yHO-
MIPAKTHYECKON JIEATEITBHOCTBIO.

[Tocobue comepXUT METONUYECKHEe KOMMEHTapHUH II0 OpraHu3aluh 3aHATHA (0COOEHHOCTH,
CTPYKTYpa, COJepKaHNe, BUIBI ACATEILHOCTH, (OPMBI 3aHATHN U T. 11.). Ha 3aHATHIX ydamuecs: pa3BUBAIOT
AQHAJTITHYECKHE CIIOCOOHOCTH TP MPOBEACHUM NPAKTUYECKUX padOT, YCTAHABIWBAIOT MPUIHHHO-
CIICZICTBEHHBIC CBSI3M MPH W3YyYCHWU METOJIOB OMOXMMHH, Y3HAIOT O BO3MOXHOCTSIX HMX NPHUMCHEHHS B
MEIUIIMHE, TUIEBO MPOMBIIIIIEHHOCTH, ()apMaIleBTHKE.

LleneBas ayauropust

VYyammuecs 10 u 11 xiaccos

u €JIb IIporpamMmmal

O3HaKOMHTh yqamuxcesa € OMOXHMMHUEH Kak HaYKOﬁ SKCHepHMCHTaﬂbHOﬁ, coqua}omeﬁ B cebe
OpPraHu4e€CKyr0 XuMHUIO U ouomoruto. Taxke JTAHHBIN KypC ITOMOIKET C(i)OpMI/IpOBaTL HaBBbIKH

CaMOCTOSITENILHOM paboThI ¢ IU(POBBIMU TaTYMKAMU, IPOBEICHUS U3MEPEHUN 1 00pabOTKH
MOJIy4YE€HHBIX U3MepeHHid. Pa3BUTH M03HaBAaTEIbHBIN HHTEPEC U METAIIPeIMETHbIE KOMIIETECHIINH
oOyuaronuxcs yepe3 NpakTUYECKYyI0 IeATENbHOCTh; PACIIUPUTh, YITTYOUTh U 000OLIUTH 3HAHUS

O CTPOGHMHM, CBOMCTBax W (QYHKUUAX OMOMOJEKylT; cHOpPMUPOBATH YCTONYMBBIM HHTEpeC K
npoeccHOHATBHON IEATEILHOCTH B 00J1aCTH €CTECTBEHHBIX HayK.

HHaHI/IpyCMBIC pe3yiIbTaTbl OCBOCHUA yqeGHoro npeaMeTa XMMHU C OINHMCAHUECM YHHBCPCAJIbHBIX
y‘~IC6HLIX HeﬁCTBHﬁ, J0CTUTaC€MbIX OGy‘-I&IOIJ.[I/IMI/ICH

JInanocTHbIE pe3ynbTaThl: OOy4YaOUIUIICS MOTYYUT BO3MOXKHOCTE sl (DOPMHUPOBAHUS CIETYIOIINX
JIMYHOCTHBIX Y Y J1:



¢ OIpCACIICHNEC MOTHBALIUH U3YUCHUA yqe6H0ro Martcpualia;

* OIICHMBAHHE YyCBAaWBAEMOIO Y4eOHOTO Marepualia, WCXOJs W3 COIHUAIBHBIX W JUYHOCTHBIX
IIEHHOCTEH;

* MOBBIIIEHHE CBOEr0 00pa30BATEIbHOIO YPOBHS M YPOBHS T'OTOBHOCTM K HM3YyYEHHUIO OCHOBHBIX
HCTOPHUYECKUX COOBITHI, CBA3aHHBIX C UCTOPUEH Pa3BUTH XUMHUHU U OOIIECTBA;

* 3HAHWE [TPaBUJI [IOBEICHHS B YPE3BbIYAWHBIX CUTYaLUAX;
* OIICHWBAHUE COIMATBHON 3HAYUMOCTH MTPOPECCUid, CBI3aHHBIX C XUMHEH;

* BJIQJICHUE IpaBWJIaMU OE30MACHOTO OOpalIeHUs] C XMMHYECKHMMH BEIIECTBaMU U 000PYIOBaHHUEM,
MIPOSIBJIEHUE IKOJIOTUYECKOU KYJIBTYPBI.

MetanpeaMeTHbIE pe3ynbTaThl:

PerynsaruBnbie

OOyyaromuiics MoJIy4uT BO3MOKHOCTD JUIsl (POPMHUPOBAHUS

CIIEIYIOLIUX PEryIATUBHBIX Y Y J|

* [[eJIETNI0JIaraHue, BKIII0Yasl IOCTAaHOBKY HOBBIX LieJIel, peoOpa3oBaHue MPAKTUYECKON
3aJlauM B MO3HABATEIbHYIO, CAMOCTOSITENIbHBIN aHAIU3 YCIOBUM TOCTHKEHUS 1I€TU Ha
OCHOBE y4€Ta BBIJICIICHHBIX YUYUTEIEM OPUEHTUPOB ACHCTBHS B HOBOM YUeOHOM MaTepHuale;
* [UTAHUPOBAHUE ITyTH TOCTUKECHUS LeIIeH;

* YCTaHABIMBAHKE IICJICBBIX IPUOPUTETOB, BIJICIICHUE ATbTEPHATUBHBIX CIIOCOOOB JOCTHIKEHHS TIEITH
1 BbI0Op Hanbosee 3 (HEeKTUBHOTO CII0c00a;

* YMEHHE CaMOCTOSATEIbHO KOHTPOJIMPOBATh CBOE BPEMSI U YIIPABIISTH UM,

* YMEHHE IPUHUMATh PElICHUs B MPOOJIEMHOI CUTYyalllu;

* IOCTaHOBKA y4eOHOM 3a/1a4M, COCTaBJIEHUE TUIaHA U MOCJIEeI0BATEIbHOCTH JCHCTBUM;
* opranu3zaius pabo4ero MecTa Mpu BBINOJTHEHUN XUMUYECKOTO SKCIIEPUMEHTA,

¢ IIPOrHO3HUPOBAHUC PE3yibTaTa YCBOCHHA, OUCHMBAHHWEC YCBOCHHOI'O MaT€pHalia, OLCHKAa Ka4C€CTBA U
YPOBHA YCBOCHUA, KOPPCKIMS B IIJIaH U croco0 JiericTBUS IIpu HCO6XOI[I/IMOCTI/I.

Ilo3HaBaTenbHBIC

OO0yyaromuiics MOJIy4UuT BO3MOKHOCTH ISl (JOPMHUPOBAHUS
CIEAYIOUIMX IO03HaBaTelbHbIX Y'Y /1

* IOMCK U BBIJICTICHHE WH(OPMAIINH;

* aHAJIN3 YCIOBUM M TpeOGoBaHM 3a/auu, BHIOOP, COMOCTaBICHNE U 0OOCHOBAaHHUE CII0CcO0a pelieHus
3aJjau;

* BbIOOp Haubosee 3()(HEeKTUBHBIX CIOCOOOB pEIICHHs 3a7aud B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHI;

* BBIJIBIDKEHHE U 000CHOBAaHUE I'MIIOTE3BI, BBIOOD crioco0a e€ MpoBEpKH;

¢ CaMOCTOATCIIBHOC CO3JaHUC aJIrOpUTMa ACATCIBHOCTU IIpHU PCIICHUU Hp06J'ICM TBOPUYCCKOTO H
IIOUCKOBOI'0 XapaKTepa,



®* YMCHHA XapaKTCpU30BaTh BCUICCTBA 110 COCTABY, CTPOCHHUIO U CBOfICTBaM;

* ONMCHIBAaHHE CBOWCTB TBEPIBIX, KUIKHUX, ra3000pa3HBIX BEIIECTB, BBIACICHHE MX CYIIECTBEHHBIX
IIPU3HAKOB;

* W300paX€HUE COCTaBa MPOCTEUINIUX BEUIECTB C TOMOINBI) XHUMHYECKUX (OPMYIT U CYIIHOCTH
XUMHUYECKUX PEAKIIMHI C MOMOLIBI0 XUMUYECKUX YPABHEHUI;

* MIpoBeJeHHE HAOIIOACHUNW M ONUCAHUE IPU3HAKOB U YCJIOBUI TEUEHUS XUMHUYECKUX pEaKLHil,
BBINIOJIHEHUE XMUMHMUYECKOT0 AKCIEPUMEHTA, BBIBOJIbI HA OCHOBE aHajn3a HAOJIIOJIEHUN 3a IKCIEPUMEHTOM,
peleHue 3a1a4, NoIydeHrne XUMUYeCKONH HHPOPMAITUH 13

Pa3IMYHbIX HCTOYHUKOB;

* YMEHHE OPTaHU30BBIBATh UCCIIEOBAHNE C LEBIO IPOBEPKU TUIIOTES;

* YMEHHE JIeJIaTh YMO3aKII04UeHUs (MHAYKTUBHOE U 110 aHAJIOTUHN) U BBIBOJIBI;

* YMEHHE 0ObEKTHBHO OIIEHMBATh HH(OPMAIIHIO O BEIIECTBAX U XMMHUYECKUX MPOIECCAX,
KPUTHYECKH OTHOCUTBHCSA K IICEBJOHAYYHON HHPOPMAILIUH.

KommyHuKaTHBHBIE

OOyyaromuiics MOJIy4uT BO3MOKHOCTH JUIsl (POPMHUPOBAHUS

CHEAYIONIMX KOMMYHUKAaTUBHBIX Y Y /1:

* [IOJIHOE ¥ TOYHOE BBIPA)KEHNE CBOMX MBICIICH B COOTBETCTBHH C 3aJa4aMU U YCIIOBUAMHU
KOMMYHHKAIIWH;

* aJICKBaTHOE HMCIIOJIb30BAHUE PEUEBBIX CPEICTB I JUCKYCCUH U apryMEHTAlluU CBOEH

MO3UIMK, YMEHHUE MPEICTaBIsATh KOHKPETHOE COJIep’KaHHE C COOOIIEHHWEM €ro B NMUCbMEHHOW u
ycTHOU (hopMme, orpesiesieHre cioco00B B3aUMOICHCTBUS, COTPYAHUYECTBO

B MOHUCKe ¥ cOope nHPOpMaIIHH;

* ompejaereHHe CHocoO0B B3aUMOJCHCTBUS, COTPYIHHMYECTBO B MOoucCKke M cOope uHbOpMaiuy,
ydacTue B JAuajore, MiaHUpOBaHUE OOUIMX CIIOCOOOB padOThI, MPOSIBICHHUE YBAKUTEIHLHOTO OTHOIIECHUS K
JIpyruM 00ydaeMbIM;

¢ OIIMCAHUEC COACPIKAHUS BBIIIOJIHACMBIX JEUCTBUH C LIENBIO OPUCHTHUPOBKHU HpCﬂMCTHO'HpaKTI/I‘{eCKOﬁ
ACATCIIBbHOCTH,

®* YMCHHS YYUTBIBATH PA3HBIC MHCHU U CTPEMHUTBHCA K KOOPAUHALIUA PA3TIMIHBIX HOBI/IHI/Iﬁ
B COTPYAHHUYECCTBE,

* (opmynupoBaTh COOCTBEHHOE MHEHHE M MO3MLHUIO, apryMEHTHUPOBaTh U KOOPAWHHPOBATH €€ ¢
MO3UIMSAMU MAPTHEPOB B COTPYIHUYECTBE MPH BBHIPAOOTKE OOILEro perieHus

B COBMECTHOM ACATCIBHOCTH
¢ OCYHICCTBJIATDH B3aHMMHBIN KOHTPOJIb U OKa3bIBAaTh B COTPYIHUYCCTBEC HCO6XO,I[I/IMYIO B3aMMOIIOMOIIIb,
¢ IJITaHUPOBATH 06IJ_II/Ie CITIOCOOBI pa6OTBI; OCYIICCTBJIATH KOHTPOJIb, KOPPCKIUIO, OIICHKY

neicTBUi mapTHEPa, yMETh YOeXKaTh;



® UCIIOJIb30BAaTh aJICKBATHBIC A3BIKOBLIC CPCACTBA IJIA 0T06pa>1<eH1/151 CBOUX YYBCTB, MBICJICI\/JI, MOTHUBOB
U MoTpeOHOCTEeH; 0TOOpaXkaTh B peur (ONHCaHue, 00BICHEHUE) COJICPKAHUE COBEPIIACMBIX ICHCTBUI KaK B
(dhopMe TPOMKO COIMAIM3UPOBAHHON PEUH, TaK U

B (hopMe BHYTpEHHEH peuH;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HWCIOJIB3YS CpPEICTBA YCTHOH W THCHMEHHOMN
KOMMYHHKAITUM TpH paboTe C TEKCTaMH Y4YeOHHMKA ¥ JIOTOJHUTEILHON JINTEpPaTypoH, CIpPaBOYHBIMU
Ta0JIMIIaMH, TPOSBIATh TOTOBHOCTh K YBOXKCHHIO WHOW TOYKH 3PEHUS NPH OOCYKICHHH pPE3yIhbTaTOB
BBITIOJTHEHHOM paOOTHI.

[IpeameTHbIe pe3ynbTaTh

OOyyaromuiics Hay4uTCs:

* IPUMCHATH OCHOBHBIC METO/IbI ITIO3HAHM: Ha6J'IIO)ICHI/Ie, HU3MCPCHUC, DOKCIICPUMCHT,
® XapaKTepu3oBaTb TCPMUHBI U ITOHATHUA, OOBSICHATH B3aUMOCBSI3b MCKIAY HUMU;

* 000CHOBBIBATH CHCTEMY B3IJISZIOB HA JKUBYIO MPUPOJY, IPUMEHSS OMOIOTMUECKUE TEOPUH, YUEHUS,
3aKOHBI, 3aKOHOMEPHOCTH, TOHUMATh TPAHULIBI UX TPUMEHUMOCTH;

* KJ1accu(UIUPOBATh OCHOBHBIE OMOJIOTHYECKHE MAKPOMOJIEKYJIbI;

* ONUCBIBATh (PYHKIUU OEIKOB, HYKJIEHMHOBBIX KHCIOT, YIJIEBOJIOB U JIUMHUJIOB;

* YCTaHaBJIMBATh CBS3b CTPOCHUS U (DYHKIIMI OCHOBHBIX OMOJIOTHYECKUX MaKpPOMOJIEKYII,
UX POJb B IIPOIECCax KJIETOYHOTO METa00IN3Ma;

* 0OBACHATH 3HAYEHUE MUKPO-, MAaKpO- U YJIIbTPAMHUKPO3JIEMEHTOB B KIIETKE;

* IOHMMATh CYIIHOCTh OMOCHHTE3a OENKOB, MeXaHW3Ma AeicTBUs (pepmenToB, ouocunre3a JJHK u
PHK, pacnana 6enkoB, OnocruHTe3a U1 0OMEHa yrieBoJ0B, OMOCHHTE3a M OOMEHA JIMIHI0B, OMOJIOTHYECKOTO
okucieHus u cuareza AT®, mexaHuzma JelCTBUS CTEPOUTHBIX TOPMOHOB;

e pemaTh 3alayd Ha omnpezaeneHue mnocienoBareabHoctd HykieotunoB JHK m muPHK (MPHK),
anTukoa0HOB TPHK, nocnenoBareabHOCTH aMUHOKHUCIIOT B MOJIEKYJle Oeka, MPUMEHSIsl 3HAHUS O PeaKIUsaX
MaTpPUYHOTO CUHTE3a, TeHETUYECKOM KOJIe, IPUHIIUIIE KOMIIJIEMEHTapHOCTH;

¢ ACJIaTb BBIBO/JbI 00 HN3MCHCHUAX, KOTOPBIC HpOH30ﬁHYT B IIpoHeccax MaTpUYHOIro CMHTE3a B ClIydac
HU3MCHCHUS TTOCIICA0BATCIIbHOCTU HYKJICOTUIOB [[HK,

* 000CHOBBIBATh B3aHMMOCBS3b IIJIACTUYECKOTO U OHCPIreTUICCKOIO O6M€HOB; CpaBHHBATb

IpoHeCChl IUIACTUYCCKOIO MW SHCPIrCTUYCCKOI'O 06M6HOB, IOpOUCXOAINX B KICTKAaX JKHBBIX
OPraHnu3MoB;

¢ XapaKTepu3oBaTb METOAbI OHMOXMMHUYECKUX I/ICCJ'Ie,Z[OBaHI/II\/’I;

¢ IPOBOJUTH y‘Ie6H0'I/ICCJ'IeI[OBaTeJ'ILCKy10 ACATCIIBHOCTD: BBIABUI'ATb TUIIOTE3bI, IIJIAHUPOBATH pa60Ty,
OT6I/IpaTB u HpeO6pa30BBIBaTB HCO6XOI[I/IMYIO I/IH(I)OpMaI_[I/IIO, MMpOBOOUTD

OKCIEPUMEHTHI, HWHTEPIPETUPOBATh pE3yJAbTaThl, J€laTh BBIBOABI HA OCHOBE IIOJIyYEHHBIX
pE3yJIBTaTOB;

O6yqalom1/1171c;1 MOJIYYHUT BO3MOXKXHOCTb HAYYUTLCA:

¢ BBIABUI'AaTb U IPOBEPATH SKCIICPUMCHTAJIIBHO THUIIOTC3bI O XUMHUYCCKUX CBOMCTBax BENIESCTB Ha
OCHOBC HX COCTaBa MU CTPOCHUSA, HUX CIIOCOOHOCTH BCTYIIaTb B XUMHUYCCKUC PCAKIUU, O XApPAKTECPC U
MNPOAYKTAX pa3JIMIHbIX XUMHUYCCKUX peaKuHﬁ;



¢ XapakTCpu3OoBaThb BCUICCTBA IO COCTaBy, CTPOCHHUIO U CBOﬁCTBaM, yCTaHaBJIMBAaTb MPHUYHUHHO-
CJICACTBCHHBIC CBA3U MCKAY JAaHHBIMU XAPAKTCPHUCTUKAMHU BCIICCTBA,

* BBIJBUIATh M IPOBEPATH 3KCIEPUMEHTAIBHO TUIIOTE3Bl O pE3yibTaTaxX BO3IACUCTBUS Pa3IMYHBIX
(axTOpOB HAa U3MEHEHUE CKOPOCTH XUMHUYECKOH peaKInu;

¢ UCII0JIb30BAaTh HpI/IO6p€TéHHBIe KIIFOYCBBIC KOMIICTCHIWH ITPH BBINIOJIHCHHUU ITPOCKTOB U

y4e0HO-HCCIIeIOBATEIBCKUX 33/1a4 110 W3YYEHHUIO CBOWCTB, CIIOCOOOB IOYYCHHS W PACIO3HABAHUS
BCIIECTB;

* 00OBEKTHUBHO OLICHUBATh I/IH(l)OpMaIII/IIO 0 BCHICCTBAX U XUMHUUYCCKUX ITPOLECCAX;

®* OCO3HaBaTb 3HAYCHUC TCOpeTI/I‘IeCKI/IX 3HaHI/H\/JI II0 XUMHUU IS0 HpaKTI/ILIGCKOf/'I NCATCIIBHOCTHU
YEJI0BEKA;

¢ CO3gaBaTb MOJACIUM MW CXEMbl JId PCUHICHUA y‘~I€6HI)IX 1 IIO3HABAaTCJIBHBIX 3aJa4; IIOHUMAThb
HGO6XOI[I/IMOCTI) CO6J'IIOI[€HI/I$I Hp@I[HHC&HHﬁ, npeaiara€MbiX B MHCTPYKIUAX MO WCIIOJIB30BAHUIO JICKAPCTB U

zp.
®opMbI KOHTPOJISA

Kontponbs pesynbratoB 00y4deHUSS B COOTBETCTBHM C JaHHOM 0Opa30BaTEIbHOM MPOTrpamMMOn
MPOBOAUTCS B (opMe MUCBMEHHBIX M OSKCIEPUMEHTAJIBHBIX paboT, MpearnosaraeTcs MpoBEeACHUE
MIPOMEXKYTOYHOU U UTOTOBOM aTTecTanuu. [IpoMexyrounas arrectanus MpoOBOIUTCS

B BUAC TCCTUPOBAHHA IO TEMaM KypcCa, IPUHUMAKOTCA OTYETHI IO MPAKTUYICCKUM pa60TaM,
CaMOCTOATCIIbHBIC TBOPYECKUEC pa6OTBI, HUTOT'OBBIC y‘le6HO'I/ICCJ'Ie,I[OBaTeJ'IBCKI/Ie IIPOCKTHI.

HroroBoe 3aHsATHE MPOXOIUT B BHUJIE HAYYHO-TIPAKTHUYECKONH KOH(GEPEHLNN WA KPYIJIOro CTOoja, IAe
3aCITyHIMBAIOTCS JOKIIAJbl YUAIIUXCs IO BBIOpaHHOM TeMe HcclieJOBaHUsl, KOTOpbIE

MOTYT OBITh MPEJCTaBJICHBI B JopMe pedepaTa WM OTIETA 110 UCCIISI0BATEILCKOM padoTe.
Cpoku peaqu3zanmnu
[Iporpamma paccuntana Ha 1 rox oOydenus. [lepuonyHOCTh 3aHATHI: €KEHEIEIbHO, 36 YacoB

JIIuTeIbHOCTD OIHOTO 3aHATHA — | akageMHUYECKHI Yyac.

YyeOHO-TEeMaTHYECKUH IIJIAH

No HazBanue pasnenoB u Tem KomnuectBo uyacos
Bceero Teopust [Ipaktuka
10 xiacc
Tema 1 BBogusie 3aHATHA. 4 2 2

XUMUYECKUN DKCIIEPUMEHT U
1 poBbIe 1a00paTOpUn

Tema 2 Beenenue B OMOXUMUIO 2 2

Tema 3 XUMUYECKUH COCTaB 4 3 1
OpPraHU3MOB M 0O0Iee TIOHATHE
00 oOMeHe BeIeCTB U SHEPrUH
B JKMBOU IIPUPOJE




Tema 4 Benku. Pacrian u 8 6 2
OnocuHTE3 OEJIKOB.

Tema 5 DepMEHTHI 6 4 2
Tema 6 BuramuHbl U HEKOTOpbIE 6 4 2
apyrue OMOJIOTUYECKH

AKTUBHBIC COCINHCHUA

Tema 7 HyxknenHoBble KHCIIOTHI U 4 3 1
ux oOMeH
Tema 8 [IpoexTHas paboTa 2 1 1
Wroro 36 25 11

Coaep:kaHue NporpaMMsl

Tema 1. Xumuueckuii 3kcniepuMeHT U HM(ppoBbIe JadopaTopuu

Hudpossie gatunku. O61Me xapakrepuctuku. Ousndeckue 3¢ HeKTbl, HCTIOIb3yeMble
B paboTe TaTYHUKOB.

Tema 2. BBenenue B 0MOXUMHIO

broxumus — Hayka 0 Ka4eCTBEHHOM COCTaBE, KOJIMYECTBEHHOM COJICPKAHUU M MPeoOpa30BaHUSAX B
mporecce KU3HENSATETPHOCTH COSAMHEHHH, O0Opa3ylommX KHBYIHO Mareputo. Mctopus pa3BUTHS
Onoxumuu. Poib OTEYECTBEHHBIX YYEHBIX B Pa3BUTUU OHOXMMHUHU. B3amMOCBsI3p  OHMOXMMHHU C
MOJIEKYJIIpHOM Onosiorueit, OMoPpu3nKol U OMOOPraHUYECKOW XUMUCH. 3HaUCHUE OMOXUMHH IS Pa3BUTHS
OMOJIOTUN, MEIUIMHBI, OWOTEXHOJIOTHH, CEJIbCKOTO XO3SCTBAa, TEHETHKH M OJKOJOTHH. MeTobl
OMOXMMHUYECKUX HCCIEIOBAHUN W WX XapaKTEepHCTHKA. VICroip30BaHHE COBPEMEHHBIX CKOPOCTHBIX H
aBTOMATH3UPOBAHHBIX(PM3UKOXUMHUYECKUX METOJIOB aHAIN3A Ui OMOXUMHUYECKUX leseld. buoxumudeckue
METO]Ibl MOHUTOPHHT'A OKPYXKAIOIIEH CPEJIbI.

Tema 3. XumMHUyeCKHii COCTAaB OPraHU3MOB M 001ee MOHATHE 00 00OMeHe BellecTB M YHEPruu B
JKMBOM mpupoze.

[lonsiTHe © THNaBHBIX OWOTEHHBIX OJJIEMEHTaX. Makpo- M MHKpPOIJIEMEHThl. 3aKOHOMEPHOCTH
pacipoCTpaHeHUsl AJIIEMEHTOB B KUBOW mpupoje. [loTpeOHOCTh OpraHu3MOB B XUMHUYECKUX AJIEMEHTaX.
buoreoxumuueckuii KpyroBOpOoT BEILIECTB B NPUPOJE — OCHOBAa COXpPAHEHHS pPaBHOBecHUs Ouocdepsl.
Macmitabpl oOMeHa BelIecTB B KUBOM mpupoze. llmactuueckne u JHEpPreTUYecKHe BeIIECTBA.
buonoruveckn akTUBHBIE COEAMHEHHMS, UX POJb B JKU3HU YEIIOBEKa, )KUBOTHBIX M pacteHuil. [loHsTHE O
MECTUINIAX U UX BUJAX.

Tema 4. Beaxu. Pacnnan u 0uocunTe3 0eJ1K0B

Pons OenxoB B MNOCTPOCHUN U Q)YHKI_II/IOHI/IpOBaHI/II/I JKUBBIX cuCTeM. lloHsTHE O mpoTeoOME U
IMPpOTCOMHUKE. AMUHOKHCIIOTHBIHA cocTaB OenkoB. [ToHsTHE O MPOTCUHOICHHBIX AMUHOKHUCJIOTAaX.

Crioco0 cBs3M aMHHOKHUCTOT B OenkoBoi Mmouekyne. [lentuabl. [lpupoansie menTuabl (TIyTaTHOH,
Ba30IPECCHH, YHKE(AIUHBI, SHAOPPUHBI U Ap.), UX (U3UOJOTHUECKOE 3HAUYEHUE W HWCIIOIH30BAHHE B
KaueCcTBE MEIUIIMHCKUX MpenapaToB. XUMHUECKANA CHHTE3 MENTHI0B 33JJaHHOTO CTPOCHUSI U BO3MOKHOCTH
ux npuMeHeHus. CTpykTypa OenkoBbIx Momekyn. [lepBuunas cTpykrypa OenkoB. [IpUHIMIBI U METOJIBI
oTIpe/ieNieHus] TIEPBUYHON CTPYKTYpHI Oenka. BropuuHas v HaABTOpUYHAS CTPYKTYphl OenkoB. [lonstue o6
o- u [-xkoHdopmarmsx mnonunentugHo uenu (paboter JI. Tlommura). Ilapamerpsl o-cimpanu
noymnentTuaHoi nenu. CBs3b MEPBUYHON M BTOPUYHOM CTPYKTYp OenkoBoil Moisekynbl. Kinaccupukanus



OCJIKOB IO AJIEMEHTaM BTOPHYHOU CTPYKTYpHI. JJOMEHHBI MPUHIMII CTPYKTYPHOW OpraHU3alu OEIKOB.
[TonsiTe O CTPYKTYPHBIX U (PYHKIMOHAIBHBIX JOMEHAX (Ha MpUMEpe UMMYHOTJIOOYIMHOB M KaTaIUTHYECKU
aKTHBHBIX OenkoB). TperuuHas cTpykrypa OenkoB. Tumbl CBsizeH, 00eCHEUMBAIOMIMX TOIJIEPKAHHUE
TPETUYHOM CTPYKTYphL. JIMHAMHYHOCTH TPETUYHOH CTPYKTYphl OenkoB. CamoopraHuzanusi TPETHUHOM
CTPYKTYphl OEIIKOBOH MOJIEKYIIBI M pPOJb CHEHU(PUUECKUX OCTKOB-IIANEPOHOB B 3TOM IpoIlecce.
[Ipenckazanue MpOCTPaHCTBEHHOTO CTPOSHHSI OCJIKOB MCXO/s U3 UX NMEPBUYHON CTPYKTYpHl. UeTBepTHUHAS
cTpykTypa OenkoB. KoHKpeTHbIe NMpHMEphl YEeTBEPTUYHON CTPYKTYphl O€IKOB (TeMOTJIOOWH, JIaKkTaT-
JNeruAporeHasa, karaimaza u J1p.). Homenwiarypa u kinaccudukanuss OenkoB. DyHKIIMOHAIbHAS
Kjaccuukanus OSIKOB U XapaKTePUCTUKA OTJCIBHBIX TPYIIL: CTPYKTYPHBIX, COKPATHTEIbHBIX, 3aIIUTHBIX,
TOKCUYECKHUX, PELIEITOPHBIX U PEryIATOPHBIX. besku (MeTalsIOTHOHEUHB], FEMOTJIOONH U Jp.).

Pacriag OenkoB. DepMeHTHI, OCyIIeCTBIsIONMEe pacrany OenkoB. I[IpoTeacoMbl — KOMILIEKCHI
MPOTEOTUTHYECKUX (PepMEeHTOB. MakopHble O€TKM KpOBM KaK HCTOYHHUKH OHOJIOTHYECKH AaKTHUBHBIX
nentuaoB. Metabonn3m aMMHOKUCIOT. KoHEeuHbIe MPOIyKThI paciaja OelKOB U MYTH CBSA3bIBAHUS aMMHUaKa
B opranusme. Ilytu HoBooOpa3oBaHMsI aMUHOKHUCIOT. [lepBHYHBIE W BTOPHUYHBIE AMHHOKHUCIIOTBHI.
3amMeHMMbIEC U HE3aMEHUMbIE aMHHOKHCIIOTHL. bruocunTes 6enkoB. MaTpuuHas cxema OMOCHMHTE3a OENKOB.
AxtuBupoBaHue  aMUHOKHCIOT  (cuHte3  amuHoamwi-TPHK).  Crpoenme  pubGocom.  CocrtaB
MPOKAPUOTHYECKUX M DYKApUOTHUYECKUX pubocom. [lommpubocoMbl. DTambl TpaHCIAIUH (MHUIIHALINS,
QJIOHTAlMSA, TePMUHANMA) U UX perymasnus. Koa OernkoBoro cuHTe3a. OCOOCHHOCTH T€HETHYECKOTO KOJa
MHUTOXOHJIPUH U XJIOPOIUIACTOB.

JlaGopaTopHbIii pabOTHI

1. Onpenenenue cpenpl paCTBOPOB aMUHOKHCIIOT.

2. OnpeneneHre U303JIEKTPUYECKON TOUKHU KETATUHBI.

3. Onpenenenue TemMnepaTypsl IJIaBJICHUS aMUHOKHUCIIOT.
4. BausiHue TeMIiepaTypbl Ha CBOMCTBA OEITKOB.

5. Biustnue n3menenust pH Ha cBoiicTBa OENIKOB.

6. LIBeTHBIC peakuy Ha OSJIKU.

Tema 5. ®epmMeHTHI

PazHoOOpa3ue KaTaJUTHYECKH AKTUBHBIX MOJICKYN. KaTaluTHYeCKH aKTHBHbIE OCJIKH (DPH3UMBI),
karanutuuecku aktuBHbIe PHK (prbo3uMbl), KaTaIMTUUECKH aKTUBHBIC aHTUTENA (a031MBbI).

Karanutnueckas ¢yHnkius 6enkoB. Pasnuyus B cBoiicTBax (hepMEHTOB U KaTaIM3aTOPOB UHOM
npupoabl. CrnenuuaHocTh neicTBus pepmenToB. Poib oteuectBenHbIx yuéHbix (M. I1. [TaBmos,

A. E. bpaynmreiin, B. A. DHrensrapar u ap.) B pa3BUTUU dH3UMOJIOTUU. [loHsATHE O CYyOCTpaTHOM H
QIJIOCTEPUYECKOM IIeHTpax B MoJiekynae ¢epMeHToB. DepMEHTHI MOHOMEpPHI (TPHUIICHH, JH30LKUM) H
MYJIbTUMEpBI (TIIyTaTHOH-penykTasa). [lonstue o kopepmentax. KodepMeHTs — mepeHOCUnKH BOJOpOIa
u oanektpoHos (HAL, HAIA®, PA), u aromueix rpynn (ATD, xodepment-A, HJIPD-caxapa).
MHoxecTBeHHbIE (OpMBbI (HEpMEHTOB U UX (PYHKIIMOHAIBHOE 3HAUEHHE.

N3o¢epMenThl NakTaTaeruaporeHassl. 3Hau€HHE HCCIeI0BaHUS MHOXECTBEHHBIX (OpM (EepMEHTOB
JUIA MEIWLMHBI, TEHETUKH, CEJIEKUMU W MOHUTOPHHIA OKpYXKawlled cpeapl. MexaHusMm JeicTBus
¢depmenToB. DepMmeHT-cyOCTpaTHble KOMIUIEKCHl. KoHcTaHTa aucconumanuu  (epMeHT-CyOCcTpaTHOTO
komiuiekca (KS) m koncranta Muxasmuca (KM). AktuBaTopsl M MHTHOUMTOpH (pepMmeHTOB. BrusHue
KCEHOOMOTHMKOB Ha aKTUBHOCTH (epMeHTOB. HomeHknarypa u kiaccudukanus (epmento. IIpuHImms!
kinaccupukanuu (epMeHToB. IIpoMblieHHOE MOTyYeHHE M MPaKTHYECKOE HCIOJIb30BaHUE (HEPMEHTOB.
[lepcnekTHBBl MPAKTUYECKOTO HCIOJIb30BaHUS PUOO3UMOB M ab3MMOB Juid OOpbOBI ¢ 3a00JIeBaHUAMMU
4eJI0BeKa.



JIabopaTopHbIi pabOThI

1. TepmonaOuUIBHOCTH (DEPMEHTOB.

2. BiusiHue akTHBaTOPOB M HHTUOUTOPOB Ha paboTy (hepMEHTOB.

Tema 6. BUTAMMHBI H HEKOTOPBIE APYrUe GHOJIOTHYECKH AKTHBHbIE COeTHHEHU S

I/ICTOpI/Iﬂ OTKPBITHA BUTAMHUHOB. Ponr BUTAMHHOB B MATAaHWH YEJIOBEKA U KMBOTHBIX. ABI/ITaMI/IHOBI)I,
THIIOBUTAMUHO3BI, THIICPBUTAMUWHO3ELI. CooTHOIIIEHHE BUTAMHUHOB U KO(l)epMCHTOB.

Buramepus. JKupopactBopuMmble BuUTamMuHbl. BuTamMMH A M €ro ydactue B 3pUTEIBHOM aKTE.
Buramunsl D, K v E u ux posib B oOMeHe Bemects. BogopactBopumbie ButamuHbl. Butamunst B

B2, B5, B6, B12, ux 3nauenne B oOMeHe BemiecTB. Butamun C (ackopOMHOBasi KHCIIOTA).
Pa3HooOpa3ue OMONOrMYECKH aKTHUBHBIX COEIUHEHWI: aHTUBUTAMMHBI, AaHTUOMOTHKH, (QUTOHIUIBI,
repOuIabl, 1e(0JIMaHThl, POCTOBBIE BElIECTBA (BaXKHEHUIINE MPEACTaBUTEIN U MEXaHU3MBI JEUCTBUSA).

JlabopaTopHbie pabOTHI

1. KauecTBeHHas peakuysi Ha BUTaMUH A.

2. KonmnuecTtBeHHOE onpeiesieHue BuTraMuHa P B dae.
Tema 7. Hyk/ienHOBBIE€ KHCJIOTHI M HX 00MeH

I/ICTOpI/ISI OTKPBITHUA W HM3Y4YCHHA HYKICHHOBBIX KHCJIOT, HMX XAMHYECKHHN COCTaB. XapaKTepI/ICTI/IKa
IIYPUHOBBIX U MUPUMHINHOBBIX OCHOBaHHﬁ, BXOOAMIUX B COCTaB HYKJIICMHOBBIX KUCJIOT.

JIBa Tuma HYKJIEMHOBBIX KHCJIOT: He30kcupuboHykienHoBas kuciota ([AHK) m pubonykienHoBas
kuciora (PHK). Pazmumuus mexny JIHK m PHK mo cocraBy riaBHBIX a30THCTBIX OCHOBAHUWH, MEHTO3aM,
MOJIEKYJIIpHON Macce, jJokaim3anuu B kinetke u ¢yHkiusaMm. Ctpykrypa u ¢yakmnuun JIHK. Conepkanue
JIHK B opranmusme u nokanu3anus €€ B KJIETKe (SAp0, MUTOXOHJPHH, XJIOPOIUIACTa, SMUCOMBI). Pazmep u
dopmer mMonexyn JIHK. Komwnesas ¢opma JIHK HexoTophix (haroB, MUTOXOHAPHUH M XJIOPOIUIACTOB.
[lepeuunas crtpykrypa JHK. VYcnexu u mnepcrnekTuBbl B pacmiu@poBKE CTPYKTYpPhl T'€HOMOB
MHUKpPOOPraHU3MOB, pacTeHUl U KUBOTHBIX. [IpoekT «['eHoM uenoBeka». Bropuunas crpykrypa [JHK
(momens JIx. Yorcona u ®. Kpuka). KoMmmieMeHTapHOCTh a30THCTBIX OCHOBAHMM M €€ 3HAYCHHUE IS
BOCITPOU3BE/ICHUS CTPYKTYPhI T€HOMOB.

Tpernunas crpykrypa JHK. Ceepxcnupanuzanus JIHK. M30bITOYHOCT U KOMITAKTHOCTh MOJIEKYIT
JHK. Ctpoenne xpomaruna. Myranuu B JIHK u daktopsl, ux BeizeiBatomiue. Penmapanus ctpykrypst JJTHK
u e€ 3HaueHue U1 coxpaHeHus BuAoB. HacnencrBennsie 3a0oneBanus. PHK, ux knmaccudukamus (TPHK,
pPHK, MPHK, msaPHK, ™mPHK, Bupycusie PHK). CpaBuurenpHas xapakrepuctuka BugoB PHK mo ux
cTpykType U ¢pyHkiusaM. Mexanusm Ouocunresa (perukanun) JJHK. ®epments! (PHK-nonumepasza, JTHK-
nonuMmepasa, JJHK-nuraza) u Oenkossie dakropsl, yuacTBywomue B peruukanuu JIHK. PemnmkannonHas
BUWJIKA M 3Tanbl ouocunresa JJHK.

Oco0eHHOCTH perIMKaluy y Mpo- U sykapuoT. buocunres PHK (Tpanckpunuus) u e€ perymauus y
npo- 1 sykapuoT. [lonsrue o TpanckpunToHax u onepoHax. Co3peBaHue (IIPOLECCUHT)

PHK. Crnaiicunr u ero Buabl. Ayrocruiaiicusr. «Pegakrupoanue» PHK. O6paTtHas Tpanckpunuus u
e€ 3Ha4yeHue Ul CYIIECTBOBAHMs BUPYCOB (Ha IpuMepe BHpyca UMMYHOAE(DUIUTA YeJOoBeKa U BUPYCOB
IpUNIa) U BHYTPUT€HOMHBIX NepecTpoek. [IoHsATHE O MOABUKHBIX TeHETHUYECKUX IEMEHTaX U X 3HAUCHUH
JUIS SBOJIOLMU T€HOMOB. [loHATHE O TeHeTHYecKOoW MHXeHepuu. [IpuHIMIEl U CTpaTeruu MOJIEKYJISIPHOIO
KIIOHUpOBaHUA. JJoCTHKEHNS U IEPCIIEKTUBBI

MOJIEKYJISIPHON OMOTEXHOJIOTHUH.

JIaGopatopHbie pabOThI



1. Beienenue HyKJI€ONPOTEUHOB U3 JPOKKEH.

Tema 8. IlpoexkTHas paGoTa

IIpennaraercst A1 NPOeKTHOM padoThI cieayolMe TeMbl (IpUMepHbIe):
1. KayecTBeHHBIE peaKIIMi HA aMHUHOKHUCIIOTHI U OCJIKH.

2. llpuroToBienue pactBopa Oeika (suyHOTO anbOymuHa). Paznenenue OenKOB KypHHOTO siima Imo
ux pactBopumoctH. [lenarypanus 6enkoB (oOpatumasi 1 HeoOpaTHUMast).

3. CpaBHUTENBHBIN aHATN3 TPOTYKTOB KUCIOTHOTO U (DEPMEHTATUBHOTO THPOJIH3a
M- ¥ TIOJIMCaXapuI0B (Ha MprUMepe caxapo3bl U KpaxMana).

4. CrneunduyHocTh AelcTBUS (pepMEHTOB (aMuIasa).

5. BrmsHUE Ha aKTUBHOCTH (PEpMEHTOB TeMIleparypsl, pH, akTHBAaTOPOB ¥ HHTHOUTOPOB.
6. Brigenenne puOOHYKICONIPOTENHOB U3 APOIOKEH.

7. KauecTBeHHOE OTpeIeNIeHHEe MPOAYKTOB THAPOJIN3a PUOOHYKICOTIPOTENHOB.

8. KadecTBeHHBIE peaKIiy Ha TOPMOHBI

9. buorenHas kiaccuuKanys XAMAISCKIX dJIEMEHTOB.

buonornueckn akTUBHbBIE BelIeCTBA. BUTaMHUHBI.

buonorunuecku akTuBHbBIE 100ABKU: podaHaIus WK MoJb3a?

buonoruyeckas pojib BUTAMUHOB.

10. Buramun C u ero 3HadyeHue.

11. Hcnonb3oBaHUE APOXIKEH B MUIIEBON MTPOMBIITUICHHOCTH.

12. Hopn B mpoayKTax MUTAHUS U BIUSHUE €0 HA OPraHU3M YeIOBeKa.
JlaGopaTopHbie pabOTHI

JlabGopaTtopnast padota Ne 1

«OrmpeneneHue cpeabl paCTBOPOB AMUHOKHUCIIOT

TeopeTrnueckas yactb

KucnotHo-ocHOBHBIE CBOICTBA 0-aMUHOKHCIIOT

IIo HpOTOHHTH‘ICCKOﬁ TCOPHUU KHUCIIOT U OCHOBaHHﬁ, 0-aMHHOKHMCJIOTBI OTHOCATCA K aM(bOJII/ITaM, TakK
KaK coAepiKaT B COCTAaBC MOJICKYJIbI KUCJIOTHBIM U OCHOBHOM LHCHTPHLI. B BogHoM pacTBOpPC MOJICKYJa O-
AMHUHOKHUCIIOTHI CYHICCTBYCT B BUJIC 6I/IHOH$IpHOFO HOHa.

B 3aBucumoctu ot pH cpenpl MokeT npeobiasaTh TOT WIM HHOU 3apsil.
B cunbHokucnbix cpenax (pH 1—2) popmupyercst katnoHHas GopMa 0.-aMUHOKHUCIOTHI.
B cunbnomenounoii cpene (pH 13—14) npeobianaer annonHas popma 0-aMUHOKHCIIOTHI.

CymectBytoT 3HaueHus pH creneduueckue A KakJOW aMUHOKHCIOTBHL, B KOTOPOI KOJIHWYECTBO
aHMOHHBIX (pOpPM B pacTBOpe paBHO KOJMYECTBY KaTHOHHBIX ¢opM. [Ipu 3TOM HEOOXOAMMO YUUTHIBATH
HaJIMYME MOHOTEHHBIX IPYIITUPOBOK OOKOBOI LIEMH.

3nauenue pH mpu KoTOpoM OOMIMI 3apsa MOJEKYIbl -aMHHOKHCIOTHI paBeH 0, Ha3bIBaeTcs
M303JIEKTPUYECKON TOUKOU o-aMUHOKHUCIOTH (pHAK).



Ecnu pH pactBopa cCOOTBETCTBYET M303JIEKTPUUECKOM TOUKE O-AMUHOKHUCIIOTBI, TO MPHU

anekTpodopese HEe MPOUCXOAMT JABWKEHHS MOJEKylsl B pactBope. Ecimm pH pactBopa <pl, To
KaTHOHHAs (hopMa 0-aMHHOKHCIIOTHI JBIDKETCS K Karoay. Ecmu pH pactBopa >pl, To annoHHas dopma -
aMHHOKHUCIIOTHI IBUXKETCs K aHoay. Ha aTrom ocHoBaHo pasnenenue AK meTonom snextpodopesa.

I[HSI OOJIBIIMHCTBA OEJIKOB KUBOTHOIO MMPOUCXOKACHUA U303JICKTPUICCKHUEC TOYKH JICIKAT

B mpenenax ot 5,5 po 7,0 (uckmouenue: nerncun —pl = 1, canmbmun — pl = 12), 1. e. Genku obnamaroT
60.]166 BBIPAXKCHHBIMHA KHCJIOTHBIMU CBOIICTBaAMU

[Tpu ¢pusnonornueckux 3nadenus pH 7,34—7,36 invivo HU OJJHA O.-aMHHOKHUCIIOTA ¥ HU

OIMH OENOK HE HAXOAUTCS B H30IEKTPUYECKOM COCTOSHHUM, a IpeoOsafaeT aHHWOHHas ¢opma,
OTpULATENbHBIN 3aps]l KOTOPOU ypaBHOBEIINBAETCS KaTnoHamMu HaTpus U kanus (Nat+ u K+).

[IpakTrueckas JacTb

Henp: onpenenuts pH pacTBOPOB aMHHOKHMCIIOT M CENATh BBIBOJ O 3aBUCUMOCTH 3HadeHus pH ot
CTpOEHUSI aMHUHOKUCIIOT. [Ipoa0oKuTh N3yyaTh BO3MOKHOCTH JaTUMKOB U IIporpammsel RelabLite.

PeaxTuBbl n 00opynoBaHue:

1. KommsroTep.

2. KomnbrotepHsiii uaTepdeiic coopa nanubix ReleonLite.

JHatuuk onpenenenus pH, XxumMudeckue ctakaHbl, TPOMbIBAJIKA, BOJa TUCTHIIINPOBAHHAS,
0,01 M pacTBOpBI aMMHOKHCIIOT (TJUIIMHA, AJJAHWHA, TITYyTAMUHOBOW KUCIIOTHI, TU3HUHA).
HNHCTpyKIUS 110 BBITIOJIHEHHIO JTA00PATOPHOM pabOTHI:

1. 3akpenute matumk pH B jamke mrTatMBa M TMOAKIIOYHTE W €r0 K IDIAHIIETHOMY PErHCTPATOPY
(kommbrOTEpY). 3amycTHTe Iporpammy u3Mmepenuii ReleonLite.

2. B xummnyeckuii ctakad HaneiTe 30 M1 pacTBopa riuiuHa, omyctute naryuk pH. Konuuk

YYBCTBUTCIIBHOT'O 3JIEMCHTA JOJIKCH OBITh HOFPY)I(éH B paCTBOp HE MCHEC YEM Ha 3 CM U HE KacaTbCs
HHU JHA, HU CTCHOK CTaKaHa.

3. Haxxmurte kHomiKy «Ilyck». 3adukcupyiite mokazanusi pH pactBopa aMUHOKHCIIOTHI.
4. [IpomoiiTe JaTYMK U3 pacTBOPA JTUCTULIIMPOBAHHOM BOJIOK.

5. AHajnOruyHO MOBTOPUTE NI. 2—4 AJi IPYTUX aMHUHOKHUCIIOT.

6. Pe3ynbrarel u3MepeHuid 3aHeCUTe B TAONHILY.

7. ChemnaiiTe BBEIBOJI.

Pe3ynbTatel u3MepeHuii/HadmroaeHun
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OBas KUCJIOTa
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JlabopaTtopnast pabota No2
OnpeneneHne N30IEKTPHUECKON TOUKHU JKEITaTHHBI
Teopernyeckas 4acthb

B u3osnekrpuueckoil TOuke pacTBOpPHI OENKOB HEYCTOWUYMBBI. MoJuieKylbl Oellka ¢ OJUHAKOBBIM
KOJIMYECTBOM MOJIOKHUTEIBHBIX U OTPULIATEIbHBIX 3apSI0B JIETKO BBINAAAIOT B OCAJIOK.

3HadeHHe pH, COOTBCTCTBYIOIIICC HSOBHGKTqueCKOﬁ TOYKE, ABJIACTCA XAPAKTCPHBIM IJIs KaXXI0I'0
Oenka. Brimagenue Oenka B 0Ca0K MOKHO YCKOPUTDH I[O6aBJ'IeHI/IeM BOJOOTHHUMAIOIMIMUX

BCIICCTB, HAIIPUMCEDP STUJIOBOI'O CIIMPTA.

KenatrHa (KeNaTHH) — TOJIHIECIIEPCHAs CMECh MOJIMIIENTHIOB (MoJieKysipHas macca—50—70 ThIC.
J1), obpa3yemMas U3 KoJuiareHa.

XKenatrHa oOpaTUMO KOAaryiIMpyouui KOJUIon I, MoJrydaeMblil u3 ¢pudpuiispHoro Genka

KOJIJIaréHa BbIBApUBAHWEM B BOJC IIKYPbI KUBOTHBIX, KOXKHU, KOCTGI\/’I, xp;nueﬁ NN CYXO)KHHHﬁ, T. €.
Marepuaia, B KOTOPOM COACPIKUTCA KOJUJIAI'CH. Koctu nepea KUIA4CHueM O0OBIYHO CHaYaa 0663)KI/IpI/IBaIOT,
a HUX MHUHCPAJIBbHBIC KOMIIOHCHTBI YHAAJIAMOT, O6pa6aTLIBa$I KHCJIOTOHM. H_IKypy, KOXKY H CYXOXKHIUA
MNPOMBIBAOT H 06pa6aTBIBaIOT HN3BCCTHIO, YTOOBI PasMATYUTL KOJUJIAr€H mnepea €ro IMpeBpaliCHUEM B
JKCIIATHUHY. HOJ'Iy‘ICHI/IC JKCIIATUHBI CXOJHO C IIOJYYCHHUCM KJICA, HO BbIBAPUBAHHWEC B IIPOLECCC eé
MNPUTOTOBJICHUA IUINTCA HC CTOJIb HOJI'O WU HEC MNPUBOAHUT K IOJTHOM Jer paganuu KoJularéHa H0 XKHUIAKHUX
KOHCUYHBIX IPOAYKTOB, IIO3TOMY Y KCIIATUHBI KCIIATUHUPYIOLIAasd CIIOCOOHOCTH BBIIIC, YCM Y KJICA.



[Toutn 20% Beca >KeIaTWHBI COCTABISIET aMHUHOKHUCIOTA INIMIUH. Takue OelKOBbIE MPOAYKTHI, Kak
MsICO, OETHBI ATOM AMHUHOKHUCIIOTOMH, SBISIOMICHCS OJTHUM U3 HCTOYHUKOB SHEPTHH Ul OpPraHU3Ma, TIOATOMY
KeJATHHY MO’KHO CYMTATh MPEKPACHOM JOOABKOW K MSICHOMY PaIlHOHY.

B kadecTBe 00paTHMMO KOAryJMpyrOLIEro KOJIOMJAA >KeJaTHHA MPEAOTBPAIaeT KPUCTALIM3ALUI0
caxapa; C JTOH LEIbI0 €€ NPUMEHAIOT B KOHAUTEPCKON NPOMBILUIEHHOCTM W MPU HU3TOTOBJIEHUU
MOpPOKEHOT0. B Mpou3BOJCTBE MOPOKEHOro €€ HCIOJIB3YIOT TaKXKe s TOro, 4YTOObl YMEHBIIMTH
CBEpThIBaHME Oe€ika, Ka3euHa, Oyarojaps 4eMy M caM Ka3euH, M >KAP B MOJIOKE JIy4dlle€ yCBaUBaIOTCS.
XKenatuny n06aBIAIOT BO MHOTHE JAOMAIIHUE OfoAa U B moJry(haOpuKaThl TOPTOB M KEKCOB. B kauecTBe
Oenka-mMoau(dUKaTopa OHa MOXET CIY)KHTh IMPEBOCXOIHBIM PEAKTUBOM Ui OOHApY:KEHHs HEOOJBIINX
KOJIMYECTB TaHUHA.

[IpakTrueckas Jactb

PeaktuBsl n obopynoBanue: 0,5%-i pactBop xenarunsl; 0,1 M pactBop ykcycHo# kuciotsl; 0,1 M
pacTBop aierata HaTpusi; 96%-ii 3TUIOBBIM CIUPT, TPOOUPKH; MEPHBIE MUIETKU, TaTYUK onpenenenus pH,
XUMUYECKHE CTaKaHbl, NMPOMBIBAJIKA, BOJA aucTWuinpoBanHas. Kommbrorep. KommbroTepHbiit uHTEpdEiic
coopa nannsix ReleonLite.

WNHCTpyKIHs 110 BBITIOJIHEHHIO JTA00PATOPHOM pabOTHI:

1. B n1h npoHyMEpOBaHHBIX MPOOUPOK MPUJIEHTE pacTBOPHI YKCYCHOM KHUCIOTHI U alleTaTa HaTpUs B
KOJIMYECTBAX, YKa3aHHBIX B TaOIuUIIE.

2. Tlocne yero B Kaxk1yto mpooOupKy 106aBbTe 1Mo 1 cM3 pacTBopa skeIaTUHBI M XOPOILIO TepeMeniaiTe.
3. B xaxayro nmpoOupKy npudaBbTe 1Mo 4 cM3 3THIOBOTO CIIUPTA U CHOBA TIEPEMEIIIANTE.

4. Yepe3 5—10 muH mpocMOTpHUTE BCE MPOOUPKH M OTICHUTE CTENEHbh MYTHOCTH TIOJIYYEHHBIX CMECEH.
pH Hanbosiee MyTHOM CMECH COOTBETCTBYET M303JICKTPUIECKOM TOUKE JKeJIaTHHA C TIOMOIII0 naTtyrka pH.



	 Приказа Министерства Просвещения № 712 от 11 декабря 2020 г. «О внесении изменений в некоторые федеральные государственные образовательные стандарты общего образования по вопросам воспитания обучающихся».

