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1.IHosicHUTEILHAS 3AHHUCKA:

Haszpanue, aBTop u
TOJT M3JAHUS

aBTOPCKOH yaeOHOU

MPOTPaMMBI, Ha
OCHOBE KOTOpOH
paspaboTraHa
Pabouas
mporpamma

Ilonomapee B. E. Peanuzauusa o6pazoeamenbHblX RPOZPAMM HO XUMUU
U3 yacmu yueOHo20 naana, QYopmupyemoil yuacmrHuKamu
o0pazoeamenvHblX OMHOUWEHUIL, C UCNOIb306AHUEM 000PYOOBAHUS
oemcko2o mexnonapka «lllkonvnulii keanmopuym». Memoouueckoe
nocooue. Mockea, 2021

Ilpumepnaa padouan npozpamma 31eKmMUHbLIL Kypc

«IIpakmukym no xumuu ¢ 10 u 11 knaccax

¢ ucnonv3zoeanuem ooopyoosanusn «IllkonvHo20 Keanmopuymay

Lenn ganHOM
MPOTPaMMBI
oOydeHus B
obmactu
(dhopMupoBaHUsL
CHCTEMBI 3HAHHM,
YMEHUH.

O3HaKOMUTH yJaIuxcs ¢ OnoXuMuel Kak HayKOH IKCIIepUMEHTAITEHOM,
coUeTaromiel B cebe OpraHmdecKyro XUMuIo U Ononoruto . Taxke JaHHBIN Kypc
MOMOXeT c(hOPMUPOBATH HABBIKH CAMOCTOSITENILHOU PabOThI C IU(DPOBHIMU
JaTYMKaMHM, IPOBEICHUS U3MEPEHNUH 1 00PaOOTKH MMOJTyUYCHHBIX U3MEPEHUH .
Pa3BuTh no3HaBaTeNbHBIA HHTEPEC U METAIIPEIMETHBIC KOMIICTCHLIUH
00yyaroImuxcs yepe3 NPakTUIeCKyI0 AesITeIbHOCTD; PACIIUPUTD, YTIIYOUTh U
00001IUTH 3HAHUS O CTPOSHUH, CBOMCTBAX M (PYHKIUIX OMOMOJICKYT,
c(hopMHPOBaTh YCTOWYUBBIA HHTEPEC K MPOPECCHOHANBHOM JIEATENEHOCTH B
00J1aCTH €CTECTBEHHBIX HAYK .

3amaun JaHHON
IPOTrPaMMBI
oOydeHus B
obnactu
(hopMupoBaHUs
CHCTEMbI 3HaHUH,
YMEHUH.

CriocoOCTBYeT pa3BUTHIO y YYAIUXCS CAMOCTOSITEIBHOTO MBILIUICHUS, (OPMHUPYET
YMEHUS IPHOOPETaTh U NPUMEHSATH, [T0JydCHHbIC 3HAHUS HAa IPAKTHUKE.
JlaHHBIN 37IEKTUBHBIA KypC HAIPaBJIeH Ha pealn3aluio CIeAYIOIUX 3a1ay:

¢ ¢dyHIaMeHTambHas OOIIEXMMHYECKas TIOJrOTOBKA 00YJarOIINXCs,
(hopMupoBaHNE XUMUIECKOH KAPTHHBI IPUPOJILI B 00IIIEM KOHTEKCTE
€CTECTBO3HAHUS HA CTHIKE XUMUH, OMOJIOTHH U (DU3UKH;

* pa3BUTHE y 00YYAIONUXCS JOTHKH W WHTEIDIEKTYaIbHBIX YMEHHUN IS
JATBHENTIIETO0 OCBOCHUS (hyHIaMEHTAILHBIX TEOPETUIECKIX U
KIIMHUYECKHUX CTIeIHATbHBIX JTUCIUILINH, B YACTHOCTA YMEHUS
MIPOTHO3UPOBATH PEAKIIMOHHYIO CITOCOOHOCTh OPTaHUYECKHX BEIIECTB, a
TaK)Ke BO3MOXKHOCTh POTEKaHHsI OMOXUMHYECKHUX ITPOIIECCOB;

® 0CO3HAHHE YYalIUMHCA 3HAYMMOCTH XUMHUYECKUX 3HAHUIA U YMEHUI BO
Bcel TIOCTIeIyIoNIel CBOeH MpodecCHOHaTbHON AESITEThHOCTH .

Yy4ebHo-
METOINYECKUN
KOMILIEKT.

Ilonomapes B. E. Peanuzanmsi oOpa3oBaTeNbHBIX MPOrpaMM MO XUMHUH U3 YaCTH
yueOHOro 1miaHa, GOpMHUpyeMOll ydyacTHUKaMH OOpa30BaTENbHBIX OTHOLICHUH, C
HCTIOJIb30BAHUEM o0opymoBaHus ~ jgerckoro  TexHomapka  «llIkosbHBIR
KBaHTOpUYM». Memooduueckoe nocooue. Mocxea, 2021




Komnmuectso 35 uacos, 1 wac 6 neoeno
y4eOHBIX 4acoB, Ha | [leprOAMYHOCTE 3aHATHN: €KEHEICTHHO .
KOTOpOE JITATEeTbHOCTD OJHOTO 3aHATHS — | aKkaJleMHUYeCKHM Jac .
paccYuTaHo OcHOBHOE cofiepaHue MPOrPaMMBI AIEKTHBHOTO Kypca
U3Yy4YCHHE Y4eOHO-TeMaTHYECKUH TIaH
mpenMeTa, Kypea, B
TOM YHCJIE
No HazBanue paznenoB u TeM KonuuectBo yacos
TEMAaTHYECKOE
pacripeesieHue
4acoB | Bcero Teopus IIpakTuka
KOJIMYECTBO YacOB
A1 TIPOBCICHHS 10,11 xmacc
KOHTPOJIBHBIX,
J1a00paTOPHBIX
paTop ’ Tema 1 | BBonHsle 3aHATHSL. 2 1 1
MIPaKTUIECKUX
pabor. XUMHUYECKUN SIKCTIEPUMEHT
1 i poBBIC TabopaTOpUn
Tema 2 | BBenenue B OHOXUMHUIO 1 1
Tema 3 | XuMHUYECKHI COCTaB 2 1 1
OpPTaHU3MOB U 00IIIee
MnoHsTHe 00 0OMeEHE BEIIECTB
Y DHEPTHH B )KUBOU PUPOJIE
Tema 4 | benku . Pacnag u 6uocunres | 4 3 1
OEJIKOB .
Tema 5 | ®epmeHTHI 3 2 1
Tema 6 | ButamMuHbBI 1 HEKOTOpHIE 3 2 1
Jpyrue OHMOIOTUYEeCKH
aKTHUBHBIE COEIUHEHUS
Tema 7 | HykienHoBbIe KHCIOTHI ¥ UX | 2 1 1
o0OMeH
Tema 8 | YrieBomasl 1 ux oOMeH 2 1 1
Tema 9 | Jlunmae! U ux oOMeH 2 1 1
Tema buonornueckoe oxkucieHue 1 1
10 ¥ cuare3 ATD
Tema I'opMOHBI 1 X POJIb B 4 2 2
11 0oOMEHE BEIECTB
Tema B3anMocBs3b 1 perynsuus 2 1 1
12 oOMeHa BEIIECTB .
[TpobnemMbI OMOXIMITYECKOM
DKOJIOTUH
Tema IIpoexTHas pabora 6 2 4
13
Hroro 34 19 15
Dopmbl Yautenb pactpeaenseT yJaanxcs B yIeOHyI0 TPYIITy IIOCTOSHHOTO COCTaBa .

OpraHU3aAINH




y4eOHOTO
nporiecca.
DopMBI TEKYILIETO
KOHTPOJISI 3HAHUH

KOHTpOJ'IB PE3yJIbTAaTOB O6y‘l€HI/I$I B COOTBCTCTBHHU C I[aHHOﬁ 06p3.30BaTeJ'ILHOI>i
HpOFpaMMOfI IMPOBOAUTCA B (1)OpM€ MUCBbMCHHBIX U SKCIICPUMCHTAJIbHBIX pa60T,
MpeaAnoIaracTcAa nmpoBCACHUC HpOMe)KYTO‘{HOfI W UTOTOBOM aTTCCTaluu .

yuammxcs IIpomexyTouHas arTecTanys MPOBOJUTCS B BUJE€ TECTUPOBAHMUS IO TEMaM Kypca,
(Texymmit NPUHUMAIOTCS] OTYETHI 10 MPAKTHIECKUM Pad0TaM, CaMOCTOSITEbHbBIE TBOPUECKHUE
KOHTPOJIb — paboThI, UTOTOBBIE YUEOHO-UCCIIEAOBATEIbCKHE IPOCKTHI . FIToroBoe 3ansaTue
TEKYIIHH, MPOXOJUT B BU/IC HAYYHO-TIPAKTHUECKON KOH(EPEHIINH WK KPYIJIOTo CToja, TIe
YEeTBEPTHOU U 3aCIyIIMBAIOTCS JOKIIAIbl yYaIIUXCsl 10 BEIOPAHHOH TeMe UCCIIeI0BaHus,
MIOJTyTOJTOBOM KOTOpbIe MOTYT OBITH TIpe/iCcTaBlIeHBI B popMe pedepaTa Win OTUETA 11O

KOHTPOJIb, HCCIIe0BaTeNbCKON padoTe .

MIPOMEKYTOYHAs

aTTecTanus — UTOT
3a y4eOHBIH rof)

OneHoyHble Ilonomapes B. E. Peanuzanus o6pa3oBaTeNbHBIX TPOTPaMM 10 XUMHUH U3 YaCTH
cpenctBa Paboueit | yueOHoro miana, GopMHpYEeMOH y4acTHUKaMH 00pa30BaTEbHBIX OTHOILICHHH, C
MIPOrpaMMBbl UCIIOJIb30BaHUEM 000pyIOBaHuUs AETCKOro TexHonapka «LIkonpHbII

KBaHTOpHYM». Memoduueckoe nocobue. Mockea, 2021

2. JlnanupyeMble pe3yJabTAThl

JIuunocmmuule pe3ynromamel:

OOyuaromuiicss TOTYYUT BO3MOXKHOCTD I (GOPMHUPOBAHUS CIEAYIOUINX TUYHOCTHBIX Y'Y /I
* OIpejesieHHe MOTUBAIIMU U3YYCHHS YIeOHOro MaTepurara;
* OIEHMBAHUE YCBAaUBAEMOT0 yUeOHOI0 MaTepuaia, UCXO/s U3 COLIMATbHBIX M JIMYHOCTHBIX IEHHOCTEH;
* TIOBBIIIEHHE CBOET0 00Pa30BATEIILHOTO YPOBHS M YPOBHSI TOTOBHOCTH K U3YYEHHIO OCHOBHBIX
UCTOPUYECKHUX COOBITHI, CBSA3aHHBIX C UCTOPUEH pa3BUTHSI XUMHUU U OOIIECTBA;
* 3HaHWE NMPABUJI MOBEJACHUS B UPE3BBIYANMHBIX CUTYAIIUSIX;
* OIIEHUBAHUE COIMATBHON 3HAYMMOCTHU TIpodheccuil, CBSI3aHHBIX C XUMUEH;
* BJIJICHHE NMpaBUJIaMU 0€3011aCHOT0 0OpaIeHUsI ¢ XUMUYECKUMHU BEIIECTBAaMHU U 000PYI0BaAHHEM
* MPOSIBIICHUE SKOJOTUUYECKOU KYIbTYPBI.
MeTtanpeameTHblie pe3yJbTaThl:

PeryastuBabie. OOyJaromuiicst mogy4uT BO3MOKHOCTD JUIsl (POPMUPOBAHUS CIETYIOLINX PErYJISTUBHBIX
Yy I

aejacnojaranue, BKIrovdasa MoCTaHOBKY HOBBIX Heﬂeﬁ, npeo6pa3OBaHI/Ie HpaKTI/I‘IeCKOI\/’I 3aJa4H B
IMO3HaBaTCJIbHYIO, CaMOCTOSITEILHBIN aHAJIN3 yCHOBI/Iﬁ JOCTHIXXCHHA 1ICJIN HAa OCHOBEC yqéTa BBIJICIICHHBIX
YUUTEIIEM OPUCHTUPOB )I@flCTBI/ISI B HOBOM y‘Ie6HOM Marepurac; IMIaHUPOBAHUC IIYTH JOCTHIKCHUA ueﬂeﬁ;

YCTaHaBJIMBAHUC LCJICBBIX MPUOPUTETOB, BBIACICHUC AJIbTCPHATHBHBIX CII0CO00B JOCTHIXKCHUSA LICTIN U
BBI60p HanOoJee B(I)(I)GKTI/IBHOPO CHOCO63.; YMCHHEC CaMOCTOSATCIBHO KOHTPOJIUPOBATH CBOE BpEMA U
YIIPABJIATH UM; YMCHUC IPUHUMATDL PCHICHUSA B HpO6J’ICMHOI>i CHUTyalluu; MMOCTAaHOBKaA y‘IC6HOﬁ 3aaa4u,
COCTaBJICHHUC I1JIaHA U IOCJICA0BATCIbHOCTHU HGﬁCTBHﬁ; opraHu3anusa pa60qer0 MCCTa IIPU BBIITOJIHCHHUN



XUMHUYCCKOI'O E)KCHepI/IMeHTa; HpOFHO3I/IpOBaHI/Ie pe?)yJIBTaTa YCBOGHI/IH, OILICHHUBAHHC yCBOCHHOFO
MaTepHalia, OIlCHKa KauyeCcTBa U YPOBHsI YCBOCHHUS, KOPPEKIIHS B TUIaH M CIIOCOO JACHCTBUS TIPU
HEeOOXOIUMOCTH.

ITo3naBatenbHbIC
OOyyaromuiics MOIyYUT BO3MOKHOCTB /ISl JOPMHUPOBAHUS CIICAYIOIINX MMO3HABATEIbHBIX Y Y /I

TIOMCK U BBIJCNICHHE WHPOPMAIIMK; aHAIIU3 YCIOBUI U TpeOOBaHUIl 3a1a4u, BBIOOD, COTIOCTABIICHHE U
o0ocHOBaHUeE crioco0a pereHus 3aa4r; BeIOOp Hanbosee 3pGEeKTUBHBIX CIIOCOO0OB PEIICHUS 3a/1a4u B
3aBHCUMOCTH OT KOHKPETHBIX YCIIOBHIl; BBIABIKEHHE U 000CHOBaHUE TUTIOTE3bI, BEIOOP criocoba eé
MIPOBEPKH; CAMOCTOSATEIBHOE CO3/IaHUE alITOPUTMA JESITEIBHOCTH MPH PEIICHHH MTPOOJIEM TBOPUYECKOTO U
MOMCKOBOTO XapaKTepa; YMEHHS XapaKTepU30BaTh BEIIECTBA I10 COCTABY, CTPOCHHUIO U CBOHCTBAM;
OIMCBHIBAHUE CBOMCTB TBEPIBIX, HKHUJIKHUX, Fa3000pa3HBIX BEIIECTB, BBIICICHUE X CYIIECTBCHHBIX
MPU3HAKOB; N300paKEHNE COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI XUMHUYECKUX (HOPMYIT U CYIIIHOCTH
XUMHYECKHX PEaKIUi C MOMOIIBI0 XMMHYSCKIX YPaBHEHUIl; IPOBEICHHE HAOIIOACHUHN 1 OTIMCaHUE
MIPU3HAKOB U YCIOBHI TCUCHUS XUMHUUECKUX PEAKIIHIA, BBIMTOJHEHHE XMMUYECKOTO SKCIIEPUMEHTA, BHIBOIBI
Ha OCHOBE aHaJIM3a HaOJIOICHUI 32 SIKCIICPUMEHTOM, PEUICHUE 33/1a4, OJyYCHUE XUMUIECKOM
WHGPOPMAIIMU U3 PA3ITUYHBIX HICTOUHUKOB; YMCHHUE OPTaHU30BBIBAThH HCCIICIOBAHUE C ENIBIO TPOBEPKH
THIIOTE3; YMCHHUE JIeaTh YMO3aKIIIOUCHHS (MHIyKTHBHOE U 110 aHAJIOTUH) U BBIBOJIbI, YMEHUE OObEKTUBHO
OLICHUBATh WH(POPMAIIHIO O BEIIECTBAX M XMMHUYECKHX POIIeccaxX, KPUTUISCKH OTHOCHTBHCS K
NICEBIOHAYYHOU MH(POPMAIIUH.

KoMMmyHuKaTHBHBIE
OOyuaromuiicss IOTYYUT BO3MOXKHOCTD i (GOPMHUPOBAHUS CIEAYIOUINX KOMMYHUKATUBHBIX Y'Y [

MIOJIHOE U TOYHOE BBIPAKEHUE CBOUX MBICJIEH B COOTBETCTBUH C 337jauaMU U YCIIOBUSIMU KOMMYHUKAIINH;
a/IeKBaTHOE UCIOJIb30BaHUE PEUYEBBIX CPECTB JIJISl IUCKYCCUM U apTyMEHTAIlMU CBOEH MO3UIIUHU, YMEHHE
MIPENICTaBIATh KOHKPETHOE COZIepKaHKME C COOOIIEHNEM €ro B MMCbMEHHOMN U YCTHON (opMe, OIpesielieHHe
Croco00B B3aMMOJEHCTBUSL, COTPYIHUYECTBO B IOUCKE U cOOpe MHPOPMAIINH; ONIPeIeTIeHHE CITIOCOOO0B
B3alMO/JICHCTBUS, COTPYIHUYECTBO B OUCKE U cOOpe MHPOpPMAIUH, yIacTHE B 1Uajore, JIaHUPOBaHUE
o01Kx cnoco6oB paboThl, MPOSBICHUE YBAKUTEIBHOIO OTHOLIEHUS K IPYTMM 00y4aeMbIM; ONHCaHue
COJIEpKaHUsl BBIMOIHIEMBIX IEHCTBUH C 1I€TBI0 OPUEHTUPOBKH NMPEAMETHO- MPAKTUYECKON 1€ TEIbHOCTH;
YMEHHUSI YUUTHIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHAIIMY PA3IUYHbIX MTO3UIIUHA B COTPYIHUYECTBE;
(bopMynupoBaTh COOCTBEHHOE MHEHUE U MO3UIINI0, apTYMEHTUPOBATh U KOOPIAUHUPOBATH €€ C MO3ULIUIMU
NapTHEPOB B COTPYIHUYECTBE MIPH BHIPAOOTKE OOIIETO pEeIIeHHs] B COBMECTHON AESITEIbHOCTH;
OCYILIECTBIISITh B3aUMHBIM KOHTPOJIb M OKa3bIBaTh B COTPYAHUUECTBE HEOOXOIUMYIO B3aMOIIOMOIIIb;
IJIAaHUPOBATh 00IIIKE CIIOCOOBI padOThI; OCYHIECTBIIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY JeHCTBUI napTHEpa,
yMeTb yOeX/1aTh; UCIOJIb30BATh aJIeKBATHBIE S3bIKOBBIE CPEICTBA I OTOOPAKEHUSI CBOMX UYBCTB, MBICIIEH,
MOTHBOB U MTOTPEOHOCTEN; 0TOOpakaTh B peuu (omucaHue, 00BICHEHNE) COIepKAHUE COBEPIIAEMBIX
NecTBHi Kak B (hopMe IPOMKOM COIMAIM3UPOBAHHON peun, Tak U B GopMe BHYTPEHHEN peun; pa3BUBaTh
KOMMYHUKATHUBHYIO KOMIETEHTHOCTh, UCTIONIb3YsI CPEICTBA YCTHOM U MUCbMEHHOM KOMMYHHUKAIIUHU TpU
paboTte ¢ TekcTaMu ydeOHHKa U JOTIOJIHUTEIbHON JTUTepaTypoi, CIIPaBOYHBIMU TaOIUIIAMH, TPOSBIISATH
TOTOBHOCTB K YBa)KEHUIO HHOM TOUKH 3peHUS MPU 00CYKIACHUH PE3YIbTAaTOB BBHIIOJTHEHHONW pabOThI.

IIpenmeTrHble pe3yJibTaThI

OOyuaronuiics HayduTCs: MPUMEHSITH OCHOBHBIC METO/IbI TTO3HAHMS: HAOIIOJICHUE, U3MEPEHNE,
AKCIIEPUMEHT; XapaKTepHU30BaTh TEPMUHBI U MOHATHS, OOBICHITH B3aUMOCBSI3b MEX/1y HUMU;



00OCHOBBIBATh CHCTEMY B3TJISIZIOB Ha KHUBYIO IPUPOAY, IPUMEHSST OMOTOTHYECKUE TEOPUH, YICHHUS, 3aKOHBI,
3aKOHOMEPHOCTH, IOHUMATh TPAHMIIB X TPUMEHUMOCTH; KJIACCU(PUITUPOBATH OCHOBHBIE OMOJIOTUYECKUE
MaKpOMOJIEKYJIbI; OMUCHIBATH (DYHKITNHN OEITKOB, HYKJICHHOBBIX KUCIIOT, YTIIEBOJOB U JTUIHJIOB;
YCTaHABIUBATh CBSI3b CTPOCHUS U (DYHKIIMI OCHOBHBIX OMOJIOTHYECKUX MAKPOMOJIEKYII, UX POJIb B
poleccax KJIETOYHOTO MeTa0oIu3Ma; OOBICHATh 3HAYCHUE MUKPO-, MAKPO- U YIABTPAMUKPOIIIEMEHTOB B
KJIETKE; MIOHUMATh CYIIHOCTh OMOCHHTE3a OeNKoB, MexaHu3Ma JieiictBus pepmenToB, buocunresa JJHK n
PHK, pacniana 6enkoB, OnocuHTe3a 1 OOMEHA YTICBOIOB, OMOCHHTE3a U 0OMEHA JIUIHI0B, OMOJIOTHIECKOTO
okucieHus u cunre3a ATD, mexanusma AeMCTBUS CTEPOUIHBIX TOPMOHOB; PEIIATH 3a7a4M Ha ONpe/ielieHre
nocnenoBarenbHocTy HykieotunoB JJHK u uPHK (MPHK), antukononos TPHK, nocnenoBarensHocTu
aMUHOKHCIIOT B MOJIEKYJIe Oelika, IPUMEHSS 3HaHUSI O PEAKIUIX MaTPUYHOTO CUHTE3a, TeHETUUYECKOM KOJI€,
MIPUHIIUIIE KOMIJIEMEHTAPHOCTH; JIEJIaTh BEIBOJIBI 00 H3MEHEHHSIX, KOTOPBIC TPOU30MIYT B IIPOIEccax
MaTpPUYHOTO CHHTE3a B CIIy4ae U3MEHEHUs mociieaoBarenbHocTy Hykieotu 0B JJHK; o60ocHOBBIBATH
B3aMMOCBSI3b TUIACTUYECKOTO U DHEPTETHUECKOTO OOMEHOB; CPAaBHUBATH MPOIECCHI TUTACTUYECKOTO U
HEPreTHYECKOr0 OOMEHOB, MPOUCXOISAIINX B KIIETKAX KUBBIX OPTAaHU3MOB; XapaKTEPHU30BaTh METOIBI
OMOXMMHYECKHUX UCCIICIOBAHMIA; IIPOBOIUTEH YICOHO-HCCIICIOBATEIIBCKYIO ACSITEILHOCTD: BBIIBUTATh
TUIOTE3bI, INITAHUPOBATH PA0OTy, OTOUPATh U MPEOOPA30BBIBATH HEOOXOIUMYIO HH()OPMAIIHIO, TPOBOIUTH
SKCIEPUMEHTBI, HHTEPIPETUPOBATH PE3YJIbTATHI, JEIATh BHIBOIbI HA OCHOBE MOJIYYEHHBIX PE3YJIbTATOB;

O6yanOIHHﬁCH MOJIYYUT BO3MOKHOCTb HAYUUTHCA: BBIABUI'ATH U IPOBEPATH SKCIICPUMCHTAJIBHO T'HIIOTE3bI O
XMMHUUYECKHX CBOMCTBAX BEIIECTB HAa OCHOBE MX COCTaBa U CTPOCHHUA, UX CIIOCOOHOCTH BCTYIIaTh B
XUMHYECCKUC PCAKIIUHN, O XapaKTEPEC U NMPOAYKTAX PA3JINIHBIX XUMHUYCCKUX peaKHHﬁ; XapaKTCpHU30BaTb
BCIICCTBA I10 COCTaBy, CTPOCHUIO U CBOﬁCTBaM, YCTaHAaBJIMBATh ITPUINHHO-CICACTBCHHBIC CBA3U MCIKIAY
JaHHBIMU XapPAKTCPUCTHUKAMU BCHICCTBA, BBIJIBUT'aATh U IIPOBEPATH SKCIICPUMCHTAJIIbHO 'MITIOTE3bI O
pe3yibTaTax BOSHeﬁCTBHH Pa3JIMIHBIX (l)aKTOpOB Ha NISMCHCHHUC CKOPOCTH XUMHUYECKOM pE€aKuuu;
HCIIOJIB30BaTh HpI/IO6peTéHHLIC KIIKOYCBbBIC KOMIICTCHIIMU IIPHU BBIIIOJIHCHUHU ITPOCKTOB U y‘IC6HO'
HCCIICAO0BATCIIbCKUX 3a/la4d 11O U3YYCHHUIO CBOﬁCTB, CII0CO0O0B IMMOJIYUYCHUS U PACIIO3HABAHUHN BCHICCTB;
00BEKTUBHO OLICHUBATb I/IHq)OpMaI_II/IIO 0 BCHIECTBAX U XUMUYCCKHUX IPOLLCCCAX; OCO3HABATH 3HAYCHHUC
TCOPCTUICCKUX 3HAHMUH 110 XUMHUH IS HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA, CO3JaBaTb MOACIIN N CXCMbI
I PCIICHU A y"le6HBIX M IO3HABATCJIbHBIX 3a/a4,; IOHUMAaTb HeO6XO,Z[I/IMOCTL CO6J'IIOI[CHI/I$I HpeHHHCaHHﬁ,
npeajaracMbiX B HHCTPYKIUAX IO UCIIOJIB30BAHUIO JICKAPCTB U IP.

3.Coaepxkanye v4eOHOr0 NpeaMera, Kypca

CoaepixaHnue nporpaMmbl

Tema 1. Xumuueckuii Ikcnepumenm u yugpoevie 1adopamopuu

Hudpossle natunku. O61me xapakrepuctuku. Puznueckre 3QHeKThl, UCII0Ib3yeMble B pad0oTe JaTYUKOB.
Tema 2. Beeoenue 6 ouoxumuto

buoxumust — Hayka 0 KaueCTBEHHOM COCTaBe, KOJTMYECTBEHHOM COJIEPKaHUH U MPE0Opa30BaHUAX B
MPOIIeCcCe KU3HEACATEIPHOCTH COSUHEHN, 00pa3yIONUX )XUBYIO MaTepuro. Mictopus pa3BUTHS
onoxumun. Posib 0TE€UECTBEHHBIX YUEHBIX B PA3BUTHU OMOXUMHH. B3anMoCBsI3b OMOXUMUH C
MOJIEKYJISIPHOM Onosorued, 0Mopu3nKoil 1 OMOOpPraHNYeCKOW XUMUEH. 3HaUeHHEe OMOXUMUU TSl Pa3BUTHS
OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTHH, CEIbCKOTO XO35HCTBA, TCHETUKH U SKOJIOTUH. MeTo b
OMOXMMHMYECKHX MCCIICIOBAaHUN U UX XapaKTepucTuka. Mcrnoip3oBaHne COBPEMEHHBIX CKOPOCTHBIX U
ABTOMATU3MPOBAHHBIX (PU3UKO XMMUIECKUX METOJIOB aHAIU3a /Il OMOXUMHUYECKHX 1esiel. buoxumuueckne
METO/Ibl MOHUTOPHUHTA OKPYKAIOIIEH CPEIbI.

Tema 3. Xumuueckuii cocmae op2anu3mos u oduiee nonamue 00 oomene euyecme u IHEPeUl 8 Heugoi
npupooe

[TonsiTre 0 TTTaBHBIX OMOTEHHBIX AJEeMEeHTaX. Makpo- 1 MUKPOAJIEMEHTHI. 3aKOHOMEPHOCTH
pacrpocTpaHeHHUs dJIEMEHTOB B KUBOH TTpupoe. [loTpeOHOCTh OPraHM3MOB B XUMHUECKHUX dJIEMEHTaX.
buoreoxumudeckuii KpyroBOpoT BEUIECTB B MIPUPOJIE — OCHOBA COXpPaHEHHUs paBHOBECUs OHOChEepHI.
Macmtabbl 0OMeHa BEIIECTB B )XKUBOM mpupoe. [ImacTnyeckue u SHEPreTHUEeCKUE BEIISCTRA.



buonornuecky akTUBHbBIE COCIMHEHMS, UX POJIb B )KU3HU YEJIOBEKA, )KUBOTHBIX U pacTeHui. [IoHaTHE O
MECTUINIAaX U UX BUOAX.

Tema 4. beaku. Pacnao u buocunmes denkoe

Posnb 6enKx0oB B mocTpoeHNH U (YHKIMOHUPOBAHUH KUBBIX cucTeM. [IoHATHE 0 IPOTEOME U IPOTEOMHUKE.
AMUHOKHCIIOTHBIN cocTaB 0enkoB. [IoHATHE O MPOTEMHOTEHHBIX aMUHOKHCI0TaX. Criocob cBs3H
aAMHHOKUCIIOT B OenkoBoi Mosekyne. [lentuapl. [Ipupoaasie mentuabl (rIyTaTHoOH, Ba3OIPECCHH,
SHKe(AINHBL, SHAOPPHUHBI U Jp.), UX (U3HOIOTHIECKOE 3HAUCHHE U HCTIOIb30BAHUE B KAUECTBE
MEIULUHCKUX MPENnapaToB. XUMHUYECKUI CUHTE3 MIENTHUIOB 3aJaHHOI0 CTPOCHUS U BO3MOXKHOCTH UX
npuMeHeHus. CTpykTypa 6eaKoBbIx MoJiekyd. [lepBuunast ctpykTypa 6enkoB. [IpuHIUIBL 1 METOIBI
OIIpeJIeJIEHUs IEPBUYHOM CTPYKTYpHI Oenka. BropuuHast 1 HaBTOpUYHAs CTPYKTYphI O6eKoB. [Tonarue 06
a- 1 B-koHdopmanusx nonunentuaHou nenu (padotsl JI.[Tonmmara). [Tapamerpsl o-crimpanu
NOJMUNENTUAHON nenu. CBsA3b NEPBUYHON M BTOPUYHOM CTPYKTYp OenkoBoi Mosekynbl. Knaccudukanus
OE€JIKOB I10 3JIeMEHTaM BTOPUYHOM CTPYKTYpbl. JIOMEHHBIN MPUHLIUI CTPYKTYPHON OpraHU3aIiy OeIKOB.
[TonsATHE O CTPYKTYPHBIX U (PYHKIMOHATBHBIX JOMEHAX (HA MPUMEpe MMMYHOTJIO0YJINHOB U KaTaIMTHYECKU
aKTUBHBIX O€JIKOB). TpeTuuHas cTpykTypa 0enkoB. TUmbl CBsi3eil, 00eCeunBaIOMINX MMOAJIEPKAHUE
TPETUYHOH CTPYKTYpbl. IMHAMUYHOCTD TPETUYHON CTPYKTYphI OenkoB. CaMoopraHu3ausi TpETUIHON
CTPYKTYpPbI OEJIKOBOI MOJIEKYJIBI M pOJIb clieU(UUYECKUX OENKOB-IIaIIEPOHOB B 3TOM IPOIIECCE.
[Ipenckazanue MpOCTPAHCTBEHHOTO CTPOCHUS OEIKOB UCXOMAS U3 UX MEPBUYHON CTPYKTYpHl. YeTBepTHUHAS
cTpyKTypa 6enkoB. KOHKpeTHBIE TprMephl YeTBEPTUIHON CTPYKTYPhI OSIKOB (TeMOTTIO0MH, JTaKTaT-
JeTUIpOreHasa, katanasa u ap.). Homenknarypa u knaccudukanus 6enxoB. OyHKIMOHATbHAS
Kiaccuukanus OEIKOB U XapaKTEPUCTUKA OTJCIBHBIX TPYIIIL: CTPYKTYPHBIX, COKPATUTEIBHBIX, 3alIUTHBIX,
TOKCHUYECKHUX, PELIEITOPHBIX U PETYIATOPHBIX. benku (MeTamIoTHOHEUHBL, TEMOITIOONH U Jp.).

Pacman 6enkoB. @epMeHTHI, OCYIIECTBISIIOIINE pacial 6enkoB. [IpoTeacoMbl — KOMIUIEKCHI
MPOTEONIUTUIECKUX (pepMeHTOB. MakopHbIe OETIKM KPOBU KaK UCTOYHUKH OMOJIOTUYECKH AaKTUBHBIX
nenTua0B. Metabonn3mM aMuHOKHCIOT. KoHeuHbIe MPpOoAyKTHI pacrasia OelKoB U IyTH CBSA3BIBAHUS aMMHAaKa
B opranusMme. [lytu HoBooOpa3oBaHMsI aMUHOKHUCIOT. [lepBUYHbIE U BTOPUYHBIE aMUHOKHCIIOTBHI.
3aMeHUMbIE 1 HE3aMEHUMbIE aMHHOKHUCIIOTH. brocuaTes 6enkoB. MatpuyHas cxema OnocuHTe3a OeIKOB.
AxTuBHUpoBaHue aMUHOKHUCIIOT (cuHTe3 amuHoanuia-TPHK). Ctpoenune pubocom. Coctas
MIPOKAPUOTHUECKUX U dyKapuoTHUeCKuX pubdocoM. [Tomupudocompl. DTamnsl TpaHCISITUN (MHUITAALINS,
AJIOHTAlMsS, TEPMUHALIKA) U UX peryisius. Kox 6enkoBoro cunTe3a. OCOOEHHOCTH N€éHETHUECKOTro Koaa
MHUTOXOHJIPUH U XJIOPOILIACTOB.

Jlabopamopmuwtit pabomut

1.0npenenenue cpeabl pAacTBOPOB AMHHOKHCJIOT.

2.0mnpenesieHne U303JeKTPUYECKON TOUKH KeJTaTHHBI.

3.0mnpenesienne TeMIepaTypbl MJIABJIeHUS AMUHOKHCJIOT.

4.BiusiHue TeMInepaTyphbl Ha CBOHCTBa 0eJ1KOB.

S5.Biusinne usmenenusi pH Ha cBoiicTBa 0e/1K0B.

6.1BeTHbIEe peakuuu HA OeJIKH.

Tema 5. @epmenmot

Pa3nooOpa3ue katanuTHUecKy akKTUBHBIX MOJIeKyl. KaTanutuuecku akTUBHBIE O€NTKH (9H3UMBI),
katanutruuecku aktuBHble PHK (pr0o3uMsl), KaTanuTHYECKH aKTUBHbIE aHTUTENA
(a63umbr).KaTamurraeckas hyHkius 0eakoB. Paznuans B cBoiicTBax (hepMEHTOB M KaTaIU3aTOPOB HHOM
npupoabl. CnenupuvHocTs aercTBus GepmeHToB. Posb oteuectBeHHBIX Yu€HbIX (M.I1.11aBnoB,
A.E.bpaynireitn, B.A.DHrensrapar u ip.) B pa3BuTuu 3H3uMosioruu. [lonstue o cydctpaTHOM U
AIIJIOCTEPUUECKOM IIEHTpaxX B MoJsiekyse pepmeHTOB. DepMEHTHI MOHOMEpHI (TPUIICHH, JIU30LIUM) U
MYJIBTUMEDHI (INIyTaTHOH-peayKTasa). [lousarue o kodpepmentax. KopepMeHTh — MnepeHOCYHKH BOIOpoAa U
anektpoHoB (HAL, HAA®, ®AJT), u aromusix rpynn (ATD, kopepment-A, HIAD-caxapa).
MHosxecTBeHHbIE (HOpMBI GEPMEHTOB U UX (YHKIIMOHAIbHOE 3HaueHue. M3opepMeHTsI
JAKTaTIECTUAPOreHa3bl. 3HaUEHHE UCCIIEIOBAHMS MHOKECTBEHHBIX (hOpM (epMEHTOB ISl METUIIMHBI,
TeHETHKH, CeIeKIIUU 1 MOHUTOPUHTA OKpYXarolen cpeapl. Mexanusm aerictBus GepmMeHToB. DepMeHT-
cyoctpaTHble KoMIulekcehl. KoHcTanTa aucconmanuu GpepMeHT-cyoctpatHoro komiuiekca (KS) u koncranra
Muxasnuca (KM).AxTuBaTtopbl 1 UHTUOUTOPHI PEPMEHTOB. BinsiHie KCEHOOMOTUKOB HAa aKTUBHOCTD
dbepmenToB .Homenknatypa u knaccudpuxaius Gpepmenton Ilpunnumne! knaccudukanuu GepMeHTOB.



[TpoMBIIITICHHOE MTOJTyYeHHE U MPAKTHYECKOE UCTI0Ib30BaHue (GepMeHTOB. [lepCcreKTUBEI IPaKTHUECKOTO
MCTOJIb30BaHUs pUOO3MMOB M a03UMOB 111 60PHOBI ¢ 3a00JIEBaHUSIMH YEJIOBEKA.

Jlabopamopuuiit padomut

1. Tepmos1adWIbHOCTH ePMEHTOB.

2.BiiusiHMe aKTHBATOPOB U MHTUOMTOPOB Ha padoTy (pepMeHTOB.

Tema 6. Bumamunul u nekomopbwie opyzue 0u0102u4ueckKu aKmugHvle COeOUHEHUA

HcTopust OTKpbITHS BUTAMUHOB. POJIb BUTAMUHOB B IUTAHUU YEJIOBEKA U )KUBOTHBIX. ABUTAMUHO3BI,
TMIIOBUTAMUHO3BI, THIIEPBUTAMHHO3bl. COOTHOILIICHHE BUTAMUHOB M KOepMeHTOB. Butamepus.
’KupopactBopumsble BuTaMuHbl. ButamMun A u ero yuactue B 3pureiabHoM akre. Butamunsel D, Ku E u nx
poJib B oOMeHe BemecTB. BogopactBopumbie Butamunbl. Butamunsl B1,B2, BS, B6, B12, ux 3nauenue B
obmene BemecTB. Butamun C (ackopOuHOBas kucinorta). PaznooOpasne OMOIOTHYECKH aKTUBHBIX
COCIMHEHUI: aHTUBUTAMUHBI, aHTUOMOTUKH, PUTOHIIMIBI, TePOUIIHIBL, 1€(DOIMAHTHI, POCTOBHIC BELIECTBA
(BakHEHIINE MPEICTABUTENN U MEXaHU3MBI JCHCTBUSA).

Jlabopamopuvie pabomot

1.KayecTBeHHasi peakuysi HA BATAMHH A.

2.Koamn4ecTBeHHOe onpeneieHne BuTamuua P B uae.

Tema 7. Hykneunoewvie Kuciomot u ux 00MeH

HcTopust OTKpBITHS U U3Y4YEHUS HYKJIEUHOBBIX KUCIIOT, UX XUMHUYECKHM cocTaB. XapaKTepUCTHKA
IIyPUHOBBIX U MUPUMHUAUHOBBIX OCHOBAHUM, BXOJSIIMX B COCTAB HYKJIEMHOBBIX KUCIOT. JIBa THUMa
HYKJIEMHOBBIX KUCJOT: Ae30kcupubonykiaenHonas kuciaora (JAHK) u pubonykiienHoBas Kuciora
(PHK).Paznuuusa mexny JIHK n PHK 1o coctaBy riiaBHbIX a30TUCTBIX OCHOBaHHI, IEHTO3aM,
MOJIEKYJISIPHOW Macce, JIokanu3aun B kieTke u pynkuusaM. Ctpykrypa u pyaxmun JJTHK . Conepxanue
JIHK B opranusme u jokanu3anus €€ B KJIeTKe (SAp0, MUTOXOHIPHUH, XJIOpOIIacTa, sSnucoMbl ). Pazmep u
dopmsr mosnexyn JJHK. Kombuesas popma IHK HekoTOpHIX (haroB, MUTOXOHIPHUNA U XJIOPOILIACTOB.
[lepBuunas ctpykrypa JJHK. Ycnexu u nepcnekTuBbl B paciippoBKe CTPYKTYpbl FEHOMOB
MHUKPOOPraHU3MOB, pACTEHUN U )KUBOTHBIX. [IpoekT «I'enom uenoBeka». Bropuunas crpykrypa JJHK
(monens JIx.Yorcona u @.Kpuka). KommieMmeHTapHOCTh a30TUCTBIX OCHOBAHUM U €€ 3HAUCHHE JIJIS
BOCIPOU3BE/IEHUS CTPYKTYpbl reHoMOoB. Tpernunas crpykrypa JHK. Ceepxcnupanuzauusa JJHK.
N30bITouHOCTE M KOMIakTHOCTH MoJiekyn JIHK. Ctpoenue xpomaruna. Myraruu B JIHK u ¢akropsl, nx
BbI3bIBaroMe. Penapanus crpykrypsl JJHK u e€ 3Hauenue piia coxpanenus BuaoB. HacnencrseHHsle
3aboneBanus. PHK, nx xknaccuduxanus (TPHK, pPHK, MPHK, msPHK, TMPHK, BupycHsie
PHK).CpaBuurenbHas xapaktepructuka BuoB PHK no ux ctpykrype u pynkuusam. Mexanusm 6uocuHresa
(permukarun) JJHK. ®epmentst (PHK-nmonumepasa, JIHK-nmonmumepasa, JJHK-nmurasa) u 6enxoBsie ¢ak-
TOpbl, yuacTByromue B peruinkanuu JJHK. Pennukannonnas Bunka u stansl 6nocunrtesa JTHK.
OcobeHHocTu perukanuu y npo- u aykapuot. buocunrte3 PHK (Tpanckpunuus) u e€ perynsuusy npo- u
sykapuoT. [lonsitue o Tpanckpunrtonax u oneponax .Co3pesanue (mpoueccunr) PHK. Crnalicunr u ero
BUIbl. Ayrocmaiicunr. «Penaktuposanue» PHK. OOparnas Tpanckpunuus u e€ 3HaueHue i
CYIIECTBOBaHUS BUPYCOB (Ha MpUMeEpe BUpyca UMMYHOAe(pHUIIMTA YeTOBEKa U BUPYCOB I'PUIIIA) U
BHYTPUT€HOMHBIX IiepecTpoek. [ToHsATHE 0 MOJBUKHBIX T€HETHYECKUX AIEMEHTaX U UX 3HAaUEHUHU IS
sBOJIIOLIMM reHOMOB [loHsITHE 0 reHeTHYecKol HXXKeHepuu. [IpuHIUIBL U CTpaTeruu MOJIEKYIISIPHOTO
KJIOHUPOBaHUS. JJOCTH)KEHUS U TIePCIIEKTUBBI MOJIEKYISIPHONH OMOTEXHOIOTHH.

Jlabopamopnusie pabomut

1.Bbie/ieHre HYKJIEONPOTEHHOB U3 1P OKAKEH.

Tema 8. Yeneeoowt u ux oomen

Knaccudukanus yrinesonos. [Ipocteie yrieBoasl (MOHOCaXapH/bl) U UX NMpeAcTaBUTENN(pruO03a, TIII0K03a,
bpykTo3a, ranaktosa).CioxHbie yraeBosl. Jlucaxapuasl (caxaposa, 1akTo3a, ManbTo3a).[lonrcaxapumsr,
UX CTPYKTypa U MPEACTaBUTENH (TIIMKOTeH, KpaxMall, KiieT4aTka, XUuTHH).DyHKINH YTIeBOI0B
(aHepreruyeckas, MeTaboIu4ecKasi, pelenTopHas u Ap.).] TMKONpOTEeUHbI Kak JeTePMUHAHTBI TPYIIIT KPOBH.
Oo6wmen yrieBonoB. [1ytu pacnaga monucaxapunos. Perymsiust ¢pocdoponnsa mpu yqdacTuu ropMoHOB, G-
oenxoB, TAM® u nporenHkuHa3. OOMeH TII0K030-6-pocdaTa (IMXOTOMUYECKHIA U aITOTOMUYECKUIH
mytr).O0MeH nupoBUHOTpaAHON KucaoThl. ['nukonu3. CniuproBoe OposkeHue. JleficTBue 3TaHoNa Ha
opranusMm uesnoseka. [lonndepMeHTHBINH KOMIUIEKC OKHCIUTENIBHOTO AeKapOOKCHIUPOBAHUS
MUPOBUHOTPaAHON KUCTOTHI. LUK TprkapOOHOBBIX U JUKApOOHOBBIX KHCIIOT, €M0 3HAYEHUE B OOMEHE



BEIIECTB M oOecrieueHNH oprann3Ma sueprueii .buocunres yriieBonos. [loHsTHE 0 IEpBUYHOM OHOCHHTE3E
yrieBooB. ['mokoneorenes. buocuHTe3 0JIMro- ¥ MOJIMCAXapyuI0B.

Jlabopamopuvie pabomot

1.IlBeTHBIE peakUM HA KpaxMaJl.

2.KauyecTBeHHbIE PEaKIMI0 HA MOHO- M 1M CAXapPH/BbI.

Tema 9. /lunuovt u ux oomen

OOm1ast xapakTepucTHKa U Kiaccupukanus munuaoB. CTpykrypa v GyHKIUK JTUNUAOB .PoIb TUIHIOB B
nocTpoeHnu ouonorndecknx Mmemopan .Ctpykrypa u GyHKIuu aunonporenHoB. O6mMeH xupoB. Pacnaz
KHUPOB U B-OKUCICHHE BBICIINX YKUPHBIX KHCIIOT. [ IMOKCHIIEBBIN IIUKII U €r0 POJIb BO B3aUMOCBSI3H 0OMEHa
JUIHJIOB U YIIeBOA0B. MexaHn3M OMOCHHTE3a BBICIINX KUPHBIX KUCIOT. BUOCUHTE3 TPUTIUIIEPUIOB.
Hapymenus B oOmene xupoB. OkupeHue 1 ero npuduHbl. Bocku, ux crpoeHue, GyHKIUU U MIPEICTABUTEIN
(criepmariet, muenuHbli Bock).Crepuabl. CTepoiibl (XonecTepod, sprocrepoit u 1p.).CTpykrypa u GyHKIUN
CTEpPOUIOB (X0JIeBasi KUCIOTa, CTEPOUIHBIE TOPMOHBI). Docdonunusl. buonoruueckas poib
dochomununoB. PocHoUHOZUTHIB KAK UCTOUHUKH BTOPUYHBIX TTOCPEIHUKOB TOPMOHOB.

Jlabopamopuwie pabomot

1.0npenesnenue Temnepatypsl IUIaBJICHUS U 3aTBepAeBaAHUA JKUPOB.

2.9MyJbIrMpOBaHHE JKUPOB.

Tema 10. bBuonozuueckoe oxucnenue u cunmes AT®

HcTopus nzyuenus npoueccoB ouosorudyeckoro okucienus: pabotsl A.H.baxa, B.W.ITannaauna,
O.Bap6ypra, B.A.Durensrapara. PasnooOpaszue pepmeHToB Onosiorndaeckoro okuciaeHus. Cuctemsl
MHUKpPOCOMAaJIbHOI'O OKucieHus B kiietke Llutoxpom P-450 u ero ponb B 1eTOKCHUKAIMU KCEHOONOTHKOB.
CymnepokcuanucmyTasa, KaTajiaza i UX pojib B 3aIlIUTe OpraHu3Ma OT aKTUBHBIX (OPM KHCIOPOAA.
Comnpsixenue okucienus ¢ pocpopunupoBanuem .CyodctpaTaoe pochopunupoBanue u pochopruupoBaHue
Ha ypOBHE AJIEKTPOHHO-TPAHCHIOPTHOH 11enu. [loHsTHE O compsraromieit MeMOpaHe MUTOXOHIPUI
.Ctpoenue nnporonHoit AT®a3bl U BeposITHbIE MeXaHU3MbI cuHTe3a ATO.

Tema 11. I'opmonsl u ux pov 6 0dmeHe geuyecme

Knaccudukanus ropmonoB. CTepouHbIe TOPMOHBL: KOPTUKOCTEPOH, TECTOCTEPOH, 3CTPATUOI, FKIH3O0H.
MexaHu3Mm IeCTBHS CTEPOUIHBIX TOPMOHOB. [lenTuaHbie TOPMOHBI. XapaKTEPUCTHUKA UHCYJIMHA, TOPMOHA
pocTa, TUpEOTPONHHA, TACTPUHA, Ba3olpeccuHa. MexaHu3M J1eCTBUS MENTUAHBIX TOPMOHOB (Ha puMepe
rIIoKareHa u uHcynuHa). CaxapHselil Juader u ero Buabl. [Ipoune ropMoHsI (aipeHalH, ayKCHH,
ru00epesuIMHbI, IUTOKUHUHBI, IPOCTArJIaHNHBI), UX CTPYKTYpa U MEXaHWU3M JeUCTBUA. PUIn3uHr-QakTopsl
ropmMoHoB. Helporopmons! (3H10pdHHbI U 3HKepanunbl). [I[ppuMeHeHre TOpMOHOB B MEIUIIMHE U CEIbCKOM
XO35HCTBE.

Jlabopamopuvie pabomot

1.KayecTBeHHbIe peaKIIMU HA UHCYJIMH.

2.Peakums apeHATHHA C XJIOPHBIM KeJIe30M.

3.Peakuus agpeHajauHa ¢ iioa0M.

Tema 12. Bzaumoceasv u pecynayusn oomena eeujecme. Ilpooemvt 6uoxumuueckoit Ikonozuu

OO6mme nmpeacTaBiIeHUs O B3aUMOCBSI3M 0OMEHa BEIIECTB B KiieTKe. [IoHITHE 0 KITF0UeBBIX META00IUTaX
(mMpoBUHOTpaIHAs KUCIOTA, KOPEepMEHT-A U 1p.). B3anMocBs3b 6€IKOBOI0 U HYKJIEHHOBOIO 0OMEHa,
3HAYEHHUE PEryJIATOPHBIX OenKoB. B3auMocBs3b yriieBogHOro u 6e1KoBoro oomeHa. Poinb nupoBuHOrpaHOi
KHCIOTH U ukiia Kpebcea B 3Tol B3auMocBs3U. B3anMocBsa3b 0OMeHa yriieBOJOB U JIUIHIOB; POJIb
aIeTUIIKOAH3UMAa-A B 3TOM TIpoIIecce. Y POBHU PETYJIANNH OOMEHa BEIIECTB: KICTOYHBIN, OPTaHU3MEHHBIN 1
MOMYJSIIIMOHHBIA. TpaHCKpUNIIIMOHHBIN (OTIEPOHHBIN) ypoBeHb perynsauuu .OCHOBHbIE MEXaHU3MbI
perynsunn oOMeHa BellecTB B KieTke. OpraHu3MeHHbIN ypoBeHb perynsuuu ['opMoHanbHas peryssus
oOMeHa BemecTB. KackaaHblii MexaHU3M PETYIISINHN C yYaCTHEM FTOPMOHOB U BTOPUYHBIX IOCPETHUKOB.
[TonmynsiMOHHBIN ypOBEHB PEryisiiii. AHTUOMOTUKH MUKPOOOB, (PUTOHIIM/IBI PACTEHHH, TEIEPTOHBI
KUBOTHBIX U UX BJIMSHUE HA MPOIECCHI )KU3HENEATEIbHOCTH. DKOJIOr0-0MOXUMUYECKIE B3aUMOJIEHCTBUS C
Y4acTHEM pPa3IUYHbIX IPYMI OPraHU3MOB: MUKPOOPTaHNU3MOB, TPUOOB, BBICIIUX PACTEHHH, )KUBOTHBIX
.Toxcunsl pacrenuil. [1umessie nereppeHTh U aHTUPUAAHTHI. [IHIIEeBbIe aTTPAKTAHTHI U CTUMYJISITOPBL.
XeMOperynaTopbl, BO3JIEHCTBYIONIME Ha O3BOHOYHBIX KUBOTHBIX. HakoIieHne u ncnojiib30BaHue
KUBOTHBIMHU BTOPHUYHBIX METAOOJIUTOB PACTEHUN. AHTPONOreHHbIe OMOAKTUBHBIE BEIIECTBA U IPOOIEMBI
XMMHYECKOT0 3arpsi3HEHUs Onocdepbl. IKOIOrHuecku 0e30macHble ciocoObl BO3IEHCTBUS HA pa3InYHbIE
BUJIbI )KUBOTHBIX, PACTEHUH 1 MUKPOOPTaHU3MOB.



4.Y4eOHO-TeMaTHYeCKOE NJIAHNPOBAHHUE

Ne | Ne Ha3ssanue Tem u ean usyvyenns XapakTepucTHKa CpencrBa
YP | YPOK | YPOKOB TeMbl yPOKa Y4eOHOIl 1eATeIbHOCTH o0yuyeHusi, B
OK | aB y4aummxcs TOM 4HcJje
a | Teme HUKT*
Tema 1.XumMu4ecKunii 3xcepuMeHT U HU(POBLIe J1adopaToOpuH
1)1 BBoHble 3aHATHS. ITo3HaKOMHUTH MIPUMEHSITH OCHOBHBIEC Oo6opynoBanu
Hudpossle naTuuKy. y4aIuxcs ¢ METOMBI IO3HAHUA: e TP*:
Ob6mue nr(pOBEIMU HaOIfoIeHNe, U3MepeHne, | MuQpoBbIe
XapaKTePUCTUKH. JaTYUKaMH. 9KCIEPUMEHT; JaTYUKH
XapaKTepU30BaTh METObI
OMOXUMHYECKUX
HCCJICTOBAHUI;
2 |2 Ouzuueckue d3¢dektsr, | [losHAKOMUTH XapakTepu3oBaTh MeToabl | O0opyaoBaHuU
WCIIONIb3yeMbIe B paboTe | ydamuxcs ¢ OMOXHMHYECKUX e TP*:
JaTYNKOB uGPOBBIMH UCCIeIOBAHUI; MPUMEHATh | HU(pOBbIE
JaTYrKaMu 1 OCHOBHBIE METOJBI JaTYUKH
OCOOEHHOCTSAMH UX | ITIO3HAHHUS: HaOJIIOJIEHHE,
paboThbI. U3MEpeHue, SKCIIEPUMEHT;
Tema 2 Benenue B 0UOXUMHUIO
3 |1 Hcropus pa3sutus W3yunts uctropuio | YMeTh 00BACHATH POJIb

onoxumun. Ponb
OTEUYECTBEHHBIX YUEHBIX
B Pa3BUTHH OHOXUMHUH.
B3aumocBs3b OHOXUMUHT
C MOJIEKYJISIPHOM
Ouosoruei,
6nodrzukon u
OMoOpTraHNYECKON
XUMHUEH.

pa3BUTHUSA
OMOXUMMUHU.

OTEUYECTBEHHBIX YUYCHBIX B
pPa3BUTHU OMOXUMUHU

Tema 3 XumMu4ecKkuii COCTAB OPraHU3MOB U o01Iee MOHATHE 00 00MeHe BeleCTB U JHEPIUH B )KMBOM

npupoae

IlousiTHE O TIIABHBIX
OMOTEHHBIX DJIEMCHTAX.
Makpo- u
MHKPOIJIEMEHTEHL.
3aKOHOMEPHOCTH
pacnpocTpaHeHUs

N3yuuth rnaBHbIE
OHOTeHHbIE
3JIEMEHTHI

00BSICHITHL 3HAYECHHE
MHKPO-, MAKpO- U
YIABTPAMHUKPOIJIEMEHTOB B
KJIeTKe;




3JIEMEHTOB B )KUBOI1
MPUPOJIE.

buonornueckn
aKTHUBHBIE COEIMHEHMS,
HX POJTb B )KH3HU
YyeJIOBEKA, JKUBOTHBIX U

ITo3HaKOMUTE C
OMOJIOrHYECKHU
AKTUBHBIMH
COeIMHEHHUSIMU U

OOBSICHITH 3HAYECHHUE

OHOJOTHYECKU aKTUBHBIX

BEIIECTB

pacTeHui. HUX POJIbIO
Tema 4 beaku. Pacnaa u 6uocunre3 6eJikoB
Pons 6enkoB B N3yuuts pois 3HaTh pOJIH OENKOB B UX Oo6opynoBann
ITOCTPOCHUHN U 0enKoB, uX CTpOEHHE e TP*:
(hYHKITMOHUPOBAHUHT CTpOEHHE.
JKUBBIX CHICTEM. Harumk
onpeaeneHus
1.0npenenenue cpest pH
pacTBOpOB
AMUHOKHCIIOT.
2.0npeneneHue
H303JIEKTPUUECKOM
TOYKH JKEITATHHBI.
Homenknarypa u N3yunts YMmers kiaccupunuposats | O6opynoBanu

KIaccuuKanus 0eIKoB.

HOMEHKJIATypy H

0enKu, onpenensiTh

e TP: natyuk

KJIAaCCU(UKAITUIO TeMIIEpaTypy IJIABICHUS BBICOKOTEMIIEP
3.Onpenenenue O€JIKOB aTypHBIH,
TeMICpaTypel TEPMOTAPHBIH.
TUTaBIIEHUS
AMUHOKHCIIOT.

Pacnazg Genkos. Nzyunts OOBsCHATH pacman OodopynoBann
DEpMEHTHI, XUMUYECKAN OEITKOBBIX MOJIEKY e TP: natumk
OCYIIECTBJISIONINE MpolLecc pacmnanaa TEeMIEPaTyphI
pacnaj OeJIKOB. OCJIKOB. (TIaTUHOBBI),
4.Bansinue natyuk pH,

TeMIepaTyphbl HA
CBOJiCTBa 0€JIKOB.

5.Bausinue usMeHeHus
pH Ha cBojicTBa
0€JIKOB.

Buocunres 6enkos. Ma-

HN3yunuth cuHTE3

eaaTh BRIBOABI 00

Oo6opynoBanun




TpUYHAS cXeMa
OnocuHTE3a OEIKOB.

6.11BeTHBIE peaKHH
Ha 0€JIKH.

OCIKOBBIX MOIJICKYJI

W3MEHEHUIX, KOTOpbIE
NPOU30UAYT B Mpoleccax
MaTPUYHOTO CUHTE3a B
cllydyae U3MEHEHUS
IMOCJICIOBATEILHOCTH
nykaeorunos JJHK;

e TP*: maTyuk
pH

Tema 5 ®epMeHTBI

10 PaznooOpasue Paccmotpets JlenaTh BBIBOJBI O
KaTaJTUTHYCCKU pa3Ho00pa3HbIe pa3HooOpa3HbIX (hopmax
AKTUBHBIX MOJICKYJI (dhopmbI KaTaau3aTopoB
KaTaln3aTopoB
11 MHOXeCTBEHHEIE ITo3HaKOMHUTBCS C JlenaTh BBIBOABI O
(dhopMBI (DEpMEHTOB M X | Pa3TUIHBIMU pa3zHo0Opa3HBIX hopMax
(hyHKIIMOHATBHOE (dbepmenTamMu M UX | GEpPMEHTOB
3HAYCHHE. 3HaYCHUEM
12 Jlabopamopnutii OobopynoBann
pabomul e TP*: matyuk
TEeMIIepaTypsl
1.TepmonaOUIBHOCTH N
(TIaTUHOBBII),
(hepMeHTOB. OGopynosanu
2.BausHue aKTUBAaTOPOB e TP: narunk
Y UHTUOUTOPOB Ha pH
paboty (hepMEeHTOB.
Tema 6 BuTaMUHBI U HEKOTOPBIE APyrHe, GHOTOTHYECKH AKTHBHBIE COeTMHEHUs
13 HcTopus oTkpeITHs PaccmotpeTs OOBSACHATH POJIb IIpesenTanns
BUTaMUHOB. Poib WCTOPUIO OTKPBHITUS | BUTAMUHOB JJI51 )KHBBIX
BUTAMUHOB B ITUTaHUH BUTaMHUHOB OpTaHNU3MOB
YeIIOBEKa U )KUBOTHBIX.
14 Paznoobpasue [To3HakoMuTb € YMeTh 00BICHATH [IpesenTanus
OMOJIOTYECKU OHMOJIOTMYECKU MPUYUHBI pa3HOOOpa3usl
AKTUBHBIX COCJMHCHUN: | aKTUBHBIMHU OMOJOTUYSCKU aKTUBHBIX
AHTHUBUTAMUHBI, COCJIMHEHUSIMU COeTMHCHM
aHTHOWOTHKH,
dbuTOHIU DI,
repOUInIbI,
nedoTuaHThl, POCTOBBIE
BelecTna (BayKHEUTITHE
MPeJCTaBUTENH U
MEXaHU3MBI JCHCTBU).
15 Jlabopamopuvie M3yunth Hcnonp3oBath O6opynoBanme
pabomut Ka4eCTBEHHbIE obopynoBaHHE TSI TP*:

peakIuu Ha

MIPOBEICHUS




1.KauecTBeHHas BUTaMHUHBI KaueCTBEHHBIX PEaKIUM Peaxyus c
peaxiys Ha BUTaMHH A. XJ10PHBIM
Jcene3om.
2.KonnyectBeHHOE
oTpe/ieTIeHIe BUTAMUHA
PP B gae.
Tema 7 Hyk/1enHOBbIE KUCJIOTHI U UX 00MeEH

16 UcTopus oTkpeITUS U JaTh YMeTb 00BACHATH COCTaB
W3Yy4EHUs] HyKJIEUHOBBIX | XapaKTEPUCTUKY HYKJIEHHOBBIX KHCIOT
KHCJIOT, UX XUMHUYECKUI | 0COOCHHOCTIM
COCTaB. CTPOEHMSI MOJIEKYT

HYKJICHHOBBIX
KHCIIOT KaK
OHMOTIONUMEPOB.

17 ITonsTHE O ITozHakomuTh Ha3zpiBaTh nepcnekTuBbI Oobopyoosanue
TEHETHUYECKON MHKEHE- | y4dallluXcs C MOJIEKYJISIPHOM TP*:
pun. [IpuHIMIBL 1 TeHEeTUYECKOM OMOTEXHOJOTHH KOMOWHHPOBaH
CTpaTeruu HWHXeHepuell, Has OaHs
MOJIEKYJISIPHOTO MOJIEKYJISIPHBIM
KJIOHUPOBAHMS. KJIOHUPOBAHUEM.

Hoctmxenus u
MIePCTIEKTHUBbI
MOJIEKYJIIPHOU
OMOTEXHOJIOTHH.
Jlabopamopuvie
pabomul
1.Boigenenue
HYKJIEOIPOTEHHOB U3
JPOKAKEN.
Tema 8 YrueBoabl u ux o00MeH

18 Knaccungukanus Cdhopmupoatb OO0BsACHATH
yriaeBooB. OyHKINH MpeacTaBieHusl 00 | OMOTOTHYECKYIO POJIb
yTJIEBOJOB YTIEBOJAX U UX YIJI€BOIOB

KJ1accu(pUKaLIH.

19 Jlabopamopnuie CosepuieHcTBoBaTh | [IpakTHdyeckn 10Ka3bIBATh

padomul YMEHHE pelaTh Hannare QyHKIIMOHAIbHBIX

1.1lBeTHBIC peaknuu Ha
Kpaxmal.

2.KauecTBeHHBIE

KadyeCcTBEHHEIC
XHUMHYECKHE
3a7a4u, coOJIroaast
MpaBUJIa TEXHUKU

I'PYI B MOJIEKYJax




pPEeaKINIo Ha MOHO- U
JTUCaXapHIBL.

0€30IacHOCTH MPH
paborte c
HarpeBaTeIbHBIMH
npubopaMu u
KOHLICHTPUPOBAaHH
BIMHU KHCJIOTaMH

Tema 9 JIunuasl 1 X 00OMeH
20 Oo6mas xapaktepuctiuka | O3HAKOMHUTS C OOBSICHATH
U KJacCUpUKaIus COCTaBOM, OMOJIOTHYECKYIO POJIb JKH-
munuaoB. CTpYKTypa | CTPOCHHEM H pOB.
(YHKUIWY TUMHAI0B CBOWCTBaMU
KHUPOB, UX
OMOJIOTUYECKUM
3HAYCHUEM.
3aKpenuTh 3HAHUS
0 criocobax
YCTAHOBJICHUS
CTPOCHUS MOJICKYJI.
21 Jabopamopnuie CoBepiieHCTBOBaTh | YMETh IPOBOJUTH O6opynoBann
pabomul yYMEHHE H3MEPEHUS TEMIIEPATYPHI e TP*:
pacno3HaBaTh BEILECTB BBICOKOTEMIIEP
1.0mpenenerme BEILIECTBA C aTypHBII
TeMIICpaTypel MIOMOLIBIO JaTYUK
TLTABJICHUA 1 KaueCTBEHHBIX (Tepmorrapa),
SATBEPICBAHUS HUPOB. | 1oy -
2.OMyaBprIpOBaHUE TeMHepaTypI:I
JKHPOB. (TUTaTHHOBEIH).
Tema 10 Buosiornueckoe okuciaenne u cuares AT®
22 Hcropust usyuenus Wzyunts nporieccsl | 3HaTh BaxkHelmue pabotsl | [Ipesentanus
MIPOLIECCOB OHMOJIOTUYECKOTO Mo Tmpoleccam
OHMOJIOTUYECKOTO OKHCIICHUSI. OMOJIOTHYECKOTO
OKHCJICHUS: pabOThI OKHCJICHUS.
A.H.baxa,
B.M.ITlannagnna,
0.Bap0Oypra,
B.A.Durenerapara.
Paznoob6pasue
hepmeHTOB
OHMOJIOTHYECKOTO
OKHCJICHUSI.
Tema 11 I'opMOHBI M X POJIb B 00MeHe BellleCTB
23 Knaccugukanus N3yunts YMmeTrp KiaccupuuupoBaTh

Pa3IMIHOro BHUa




TOPMOHOB. TOPMOHBI TOPMOHBI
24 | 2 Caxapnslif tuadet u ero | PaccMoTpets BUABl | 3HATH OTIHYHE CaXapHOTO
BHIEIL. caxapHoro auabera | nuabeTa pa3HOTO BHIA
25 |3 Jlabopamopnuie CosepuieHcTBoBath | [IpakTnyecku qoka3eiBath | QOGopyaoBaHu
pabomut yMEHUE Hannure QyHKIuoHaNbHBIX | ¢ TP*: maTumk
pacmo3HaBaTh IPYI B MOJIEKYJax PH
1.KauecTBeHHBIE BelIeCTBa ¢
peakuy Ha WHCYJINH. [HOMOILBIO
2.Peakuus agpeHanuna KaquTBUeHHHX
C XJIOPHBIM JKEJIE30M. peaKim
3.Peaknus agpeHaanHa
¢ lozom.
26 | 4 [Ipumenenne ropMOHOB | 3HATH 3HAYCHUE YMeTh XapakTepru30BaTh
B MEMIIMHE U CEThCKOM | TOPMOHOB B TOPMOHBI
XO35IUCTBE. MEIULUHE U
CEJIbCKOM
XO035IUCTBE
Tema 12 B3anMocBsi3b U peryJsinusa ooMeHa BeiecTB. [IpodeMbl OMOXUMUYECKOH IKOJIOTHH
27 |1 OO6mue npeacrapneHus | M3y4uurtsb NmeTp obOmue
0 B3aMIMOCBSI3H OOMEHa | B3aMMOCBS3H MpEeICTABICHUS O
BEIIECTB B KIIETKE. oOMeHa BeIecTB. npoiiecce oOMeHa BEIIeCTB
28 | 2 AHTpPOTIOTeHHBIE BrIsicHUTB CBSI3b [IpuBoaAT CBOM 3HAHUS B
OMOAaKTHBHBIC BEIIECTBA | MEXITY OTIpeJIeIEHHYIO CHCTEMY
U TIpoOJIEMBI BEILIECTBAMU U
XUMHYECKOTO 3KOJIOTHEN
3arpsi3HEHHs OHOCQepHl.
OKOJIOTHYECKH
0e30macHbIe CIOCOOBI
BO3JICUCTBHS HA
Pa3IIMYHBIC BUJbI
JKUBOTHBIX, PACTEHUH U
MHUKPOOPTaHH3MOB.
29 | 1-6 IIpoexTHas padoTa Pacmmputs HCIIOJIb30BATH
- Kpyro3op NproOpeTEHHbBIE KII0YEeBhIE
34 yJamuxcs, KOMIIETEHLIMU IIPU
c(hopMHUPOBATH U BBINIOJIHEHUY TTPOEKTOB U
COBEpIICHCTBOBATh | yueOHO-
HaBBIKH HCCIIeIOBATENbCKHUX 3a]1a4
CaMOCTOSITETIbHOM | 110 H3YYCHUIO CBOMCTB,
paboThr; Ccrmoco0OB MOJTy4YeHUS U
moaaACPKUBATH pacnio3HaBaHUs BCIIECTB,

OJTarONPHUSITHBIN




MICUXOJIOTHUECKUH
KJIMMaT B
KOJIJICKTHBE,
pa3BUBaTh yMEHHE
MyOIMYHOTO
BBICTYIIJICHUSI.

cpeacTBa 00y4eHHsI MOTYT OBITh H3MEHeHb] YYUTeJeM, B 3aBHCHMOCTH OT YCJIOBHH NMPOBeAeHUs] YPOKa H

CTeleHU NOATrOTOBJEHHOCTH YYALUXCS.
*Ucnonab3oBanne odopynoBanusi Touku PocTa mo Mmepe moctynieHus.

IIpensaraercst AJisi IPOEKTHOM PadoTHhI CJeayHIIHe TeMbl (IPUMEpPHbIe):
1 . KayecTBeHHbIE peakliyi HA aMHUHOKHUCIOTHI M O€JIKH.
2 . [IpurotoBneHue pacTBopa Oeika (sMuHOTo ansOymuHa). Pa3neneHue 0enkoB KypruHOTO sidlia o UX
pactBopumocTu. Jlenatyparus 0eiakoB (oOpaTumasi 1 HeoOpaTumasi) .
3 . CpaBHUTENbHBII aHATN3 TPOAYKTOB KUCIOTHOTO M (PEpMEHTATUBHOTO THAPOIN3A U~ U MMOJIHCAXaPUIOB
(Ha mpuMepe caxapo3bl U KpaxMaina) .
4 . Cneunuduunocts neiicTBUs GEpMEHTOB (aMuiasza) .
5 . BausiHue Ha akTUBHOCTH (DEPMEHTOB TemrepaTypbl, pH, akTHBaTOPOB 1 HHTUOUTOPOB.
6 . Beienenue puObOHYKICOMPOTEUHOB U3 JPOACKEH.
7 . KauecTtBeHHOE ompe/ieneHne MpoayKTOB THIPOIN3a pUOOHYKIEOIPOTEHHOB.
8 . BrimeneHue riMKkoreHa u3 neyeHu >KUBOTHBIX. COMOCTaBICHNUE CTPYKTYPHI TNIMKOTeHa U Kpaxmana .
9 . Paznenenue yriieBoJ0B METOIOM TOHKOCIONHHOM XpomMaTorpaduu.
10 . T'maponus >KupoB Moj ASHCTBUEM JTUMA3bI.
11 . BiusiHue ®enyu Ha aKTUBHOCTB JIMTIA3HI.
12 . KauecTBEeHHbIE PEAKIIMH Ha TOPMOHBI.
13 . buorennas kiaccupuKanus XUMAIECKUX HJIEMEHTOB.
buonoruuecku akTuBHBIE BellecTBa. ButamuHbl. bruonornuecku akTHBHbIE T00aBKU: TpodaHaIus Uin
nonb3a? buonorndeckas posib BATAMUHO .
14 . Butramun C u €ro 3Hau€HHUE.
15 . UckyccTBEHHBIE )KHPBI — yrpo3a 3J0pOBbIO.
16 . Ucnionp3oBanue ApoxoKel B MUIIEBON MTPOMBIIIIICHHOCTH.
17 . UccnenoBanue GU3NKO-XMMHUYECKUX CBOMCTB MOJIOKA Pa3HBIX IPOU3BOIUTENEH, HMEIOIINX
IKOJIOTHYECKU cepTUdUKaT.
18 . Non B mpoayKTax MUTAHMS U BIUSHUE €T0 HA OpPTraHU3M YeTIOBEKa.
S5.KpuTepuu oueHNBAHUS YUALUXCH M0 NMPeIMETY

KOHTpOJ'IB PE3yJIbTaTOB O6y‘-ICHI/ISI B COOTBETCTBHUHU C JaHHOMU OGp@BOB&TGHLHOfI HpOl"pElMMOfI IMPOBOAUTCH B
(bopMe IMUCbMCHHBIX U SKCIICPUMCHTAJIbHBIX pa60T, npeamnojaaracTcd rnmpoBCACHNUC HpOMC)KYTOHHOﬁ n
HUTOTOBOM aTTeCTallUU . HpOMC)KyTO‘IHaH arTecTanus NpoBOJAUTCA B BUAC TCCTUPOBAHUS 11O TCMaM KYypcCa,
MIPUHUMAKOTCA OTYETHI 110 MMPAKTUYICCKUM pa60TaM, CaMOCTOATCIIBHBIC TBOPYCCKHUC pa6OTBI, HUTOT'OBBIC
y‘lC6HO'I/ICCHCIlOBaTeJ'IBCKI/IC ITPOCKTHI . HTorosoe 3aHsATHE MMpoXoauT B BUIC Hay‘IHO-HpaKTquCKOﬁ
KOH(I)epeHI_[I/II/I HJIK KPYTJIOTO CTOJIA, IAC 3aCITYIINBAOTCA JOKJIAAbl YIAIIUXCA 10 BLI6paHHOI‘;I TEMC



MCCIIEIOBAHMsI, KOTOPBIE MOTYT OBITH MpeJCTaBIeHBI B popme pedepara miu oT4ETa 10 HUCCIEeI0BATEIbCKON
pa0ore.

6.0nucanue MaTepHAJILHO-TEXHUYECKOr0 U YUeOHO-MeToanYeckoro ooecneuenus Padoueii
MPOrpamMMbl.

[Tonomapes B. E. Peanuzanus o6pazoBaTeabHBIX IPOrpaMM IO XUMHH U3 YaCTH YU4E€OHOTO IJIaHa,
bopmupyeMoli ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH, C UCIIOIB30BAaHUEM 000PYI0BaHHS JIETCKOTO
texHonapka «lIkonpHbIN KBaHTOpHYM». MeTtoanyeckoe nocodue. Mockaa, 2021

ITpumepHas pabodas mporpamMma 3J€KTUBHBIN KypC
«[IpaxkTukym o xumuu B 10 u 11 kiaccax

C UCIOJIb30BaHUEM 000pyaoBaHUs «IIIKOIBHOrO KBaHTOpHYMa»
Oo6opynoBanue Touku Pocra

JlaTuuk Temmneparypsl (TEpMOMAapHBIi), CHUPTOBKA, JATYUK TEMIEPATyphl IUIATUHOBBIH, TEPMOMETP,
ANEeKTpUYecKas TIUTKA, JATYUK HIEKTPOIPOBOAHOCTH, HU(POBON MUKPOCKOTL, TPUOOP IS OIBITOB C
ANEKTPUYECKUM TOKOM, BECHI AJIEKTPOHHBIE, PUOOP MIJIs ONPEIeTICHHs COCTaBa BO3/1yXa, JaTUHK
ONTUYECKON MIIOTHOCTH, JaTuuK pH, no3aTtop o0bEMa KUIKOCTH, OIOpEeTKa, TATYUK TEMIIEPaTyphl
TUIATUHOBBIN, TATUMK JABJICHHSI, MArHUTHAS MelIalika, MprOOop Ui WILTIOCTPAIIUN 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakIK OT YCIOBUH, ammapaT Jjis mpoBeAeHus xumuieckux mnpoueccos (AIIXP), natunk
XJIOpUJI- HOHOB, MPUOOP IS MOTYYEeHUs ra30B wiu anmnapat Kumnmna, 6aHs KOMOMHHUpOBaHHAsS
naboparopHas, mpubop I OKUCICHHSI CIUPTa HaJl MEIHBIM KaTallu3aTopoM, TYpOuAUMETp (JaTunuK
ONTUYECKON MYTHOCTH).

7.JIuct koppekuuu PaGoyeir nporpaMmMbl

Ne npukaza nupexTopa KOk Bun xoppekunn (coBMeleHue, Howmepa u Tembl ypoKOB, KOTOpBIE
Ha OCHOBE KOTOPOT'O BHECEHBI UCIIOJIb30BaHUE PE3EPBA) MOJIBEPTINCH KOPPEKIIUHI
U3MEHEHUS B pabouyto
porpaMmy

MYHULIUNAJIbHOE ABTOHOMHOE OBLLIEOBPA3OBATE/IbHOE YUPEXXAEHUE "BOPOBUXWHCKAS CPEAHAA OBLLIEOBPA3OBATEJ/IbHAA LLKOJIA"
NMEPBOMAMCKOI'O PANOHA, CacoHoBa EneHa AnekceesHa, [impekTop
10.05.2023 07:09 (MSK), Ceptucukat 94B60B54306AEC77F5462315EBFFBI0OE




