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1.IHosicHUTEILHAS 3AHHCKA:

Haszpanue, aBTop u
TOJT M3JAHUS
aBTOPCKOH y4eOHOU
MPOTPaMMBI, Ha
OCHOBE KOTOpOH
paspaboTraHa
Pabouas
mporpamma

Ilonomapee B. E. Peanuzauusa o6pazoeamenbHblX RPoZpamm no Xumuu
U3 yacmu yueOHo20 naana, Yopmupyemoil yuacmHuKamu
o0pazoeamenvHblX OMHOUEHUIL, C UCNOIb306AHUEM 000PYO0BAHUS
oemcko2o mexnonapka «lllkonvnwlii kKeanmopuym». Memoouueckoe
nocooue. Mockea, 2021

Ilpumepnaa padbouan npozpamma 31eKmMUHbLIL Kypc

«IIpakmukym no xumuu ¢ 10 u 11 knaccax

¢ ucnonv3zoeanuem ooopyoosanus «IllkonrvHo20 Keanmopuymay

Ilenn nanHOI
MIpOTpamMMBbI
oOydeHus B
obmactu
(dhopMupoBaHUs
CHCTEMBI 3HAHHM,
YMEHUH.

O3HaKOMUTH yJanuxcs ¢ OnoxuMueit Kak HayKoW IKCIIepUMEHTATbHOM,
coUeTaromiel B cebe OpraHmyecKyro XuMHIo 1 Onosnoruto . Takke JaHHBIN Kypc
MTOMOKET C(HOPMHUPOBATH HABBIKM CAMOCTOSTEIIFHOU PaboThI ¢ U(PPOBEIMU
JaTYMKaMHM, IPOBEICHUS U3MEPEHNUH 1 00paOOTKH MMOJIy4YCHHBIX U3MEPEHUH .
Pa3BuTh no3HaBaTeNbHBIA HHTEPEC U METANIPEAMETHBIE KOMIIETCHLIUH
00yJaroImuxcs yepe3 NPakTHIECKYI0 JesITeIbHOCTh; PACIIUPUTE, YIIIyOUTh U
0000IUTH 3HAHUS O CTPOSHUH, CBOMCTBAX M (PYHKIIUIX OMOMOIICKYIT,
c(hopMHPOBaTh YCTOWYUBBIA HHTEPEC K MPOPECCHOHANBHOM JIEATEIEHOCTH B
00J1aCTH €CTECTBEHHBIX HAYK .

3agauu JaHHOM
MPOTPaMMBI
oOydeHus B
obmactu
(dhopMupoBaHUsL
CHCTEMBI 3HAHHM,
YMEHUH.

CriocoOCTBYeT pa3BUTHIO y yYAIUXCS CAMOCTOSITEIBHOTO MBILIUICHUS, (OPMHUPYET
YMEHUS IPHOOPETaTh U NPUMEHSATH, [TOJydCHHbIC 3HAHUS HAa IPAKTHUKE.
JlaHHBII 57EKTUBHBIA KypC HAMPABIEH Ha PEAIM3ALMIO CICAYIOIUX 3a4a4:

¢ ¢dyHIaMeHTambHas OOIEXMMHYECKas TIOJrOTOBKA 00YJIarOIInXCs,
(hopMupoBaHNE XUMUIECKOH KAPTUHBI IPUPOJIBI B 00IIIEM KOHTEKCTE
€CTECTBO3HAHUS HA CTHIKE XUMUH, OMOJIOTHH U (DU3UKH;

* pa3BUTHE y 00YYAIONMUXCS JOTHKH W WHTEIDIEKTYaIbHBIX YMEHHUN IS
JATBHEHTIIETO0 OCBOCHUS (hyHIaMEHTAIBHBIX TEOPETUIECKUX U
KIIMHUYECKHUX CIIeUATbHBIX JUCIHUIUINH, B YACTHOCTA YMEHUS
MIPOTHO3UPOBATH PEAKIIMOHHYIO CITOCOOHOCTh OPTaHUYECKHX BEIIECTB, a
TaK)Ke BO3MOXKHOCTh POTEKaHHsI OMOXUMHYECKHUX ITPOIIECCOB;

® 0CO3HAHHE YYalIMMHCI 3HAYMMOCTH XUMHUYECKHUX 3HAHWI U YMEHUH BO
Bcel TIOCTIeIyIoIel CBOeH mpodecCHoHaIbHON AeITeIbHOCTH .

VYyebHo-
METOINYECKUN
KOMILJIEKT.

Ilonomapes B. E. Peanuzanusi o0pa3oBaTeNbHBIX MPOrpaMM MO XUMHUH U3 YaCTH
yuebHOro miaHa, GopMHUpyeMOil yJacTHUKaMH OOpa30BaTENbHBIX OTHOLICHUH, C
HCTI0JIb30BAHUEM oOopymoBaHus  jgerckoro  TexHomapka  «llIkosbHBIH
KBaHTOpUYyM». Memooduueckoe nocobue. Mocksa, 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 1 poBkIe 1a00paTopuu
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 11 UX POJIH 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 .

OpraHu3aIH




y4eOHOTO
nporiecca.
DopMBI TEKYILIETO
KOHTPOJIs1 3HaHUI
y4danmxcs
(Texymmit
KOHTPOJIb —
TEKyLIUH,
YETBEPTHOU U
MIOJIyTOJJOBOM
KOHTPOJIb,
MIPOMEKYTOYHAs
aTTecTalus — UTOr
3a y4eOHBIH rof)

KonTtpois pe3ynbpraToB 00y4eHuUs] B COOTBETCTBHH C JaHHOI 0Opa3oBaTenTbHON
IPOrpaMMoOii MPOBOAMTCS B (POpME MUCBMEHHBIX U 3KCIIEPUMEHTAIBHBIX padoT,
NpEeAIoIaraeTcs MpoBeACHUE MPOMEKYTOYHON U UTOTOBOM aTTeCTaIH .
[TpomexxyTo4YHas aTTEeCTalus MPOBOIUTCS B BUIE TECTUPOBAHUS 110 TeMaM Kypca,
NPUHUMAIOTCS OTYETHI 10 MPAKTHYECKUM padOTaM, CaMOCTOSITEIbHbBIE TBOPUECKHUE
paboThI, UTOTOBBIE YUEOHO-UCCIIEAOBATEIbCKHE IPOCKTHI . MIToroBoe 3ansTHe
MPOXOJUT B BU/IC HAYYHO-TIPAKTHUECKON KOH(EPEHIINH WK KPYIJIOTO CToJa, TIe
3aCITyIIUBAIOTCS JOKJIA bl YUaIMXCs 110 BEIOPaHHON TeMe HCcCIeI0BaHus,
KOTOpbIe MOTYT OBITH IIpe/icTaBleHBI B (hopMe pedepaTa nin oT4ETa 11O
MCCIIeI0BaTENbCKOM paboTe .

OrneHouHbIE
cpenctBa Paboueii
IIPOTrPaMMBI

Ilonomapes B. E. Peanuzanus o6pa3oBaTeNbHBIX TPOTPaMM 10 XUMHUH U3 YaCTH
yueOHOro 1aHa, GopMHUpyeMOl y4acTHUKaMU 00pa30BaTENbHBIX OTHOIICHHH, C
HCIIOJIb30BaHUEM 000PYI0BaHUS IETCKOTO TexHonapka «IkonbHbIH

KBaHTOpHYM». Memoduueckoe nocobue. Mockea, 2021

2. JlnanupyeMble pe3yJabTAThl

JIuunocmmuule pe3ynromamel:

OOyuaronuiicss TOTYYUT BO3MOXKHOCTD I (HOPMHUPOBAHUS CIEAYIOUIUX TUYHOCTHBIX Y'Y /I
* OmpeeICHHEe MOTHBAIIMY H3YICHHS YIeOHOT0 MaTepHara;
* OIEHMBAHUE YCBAaUBAEMOT0 yUeOHOI0 MaTepuaia, UCXO/s U3 COLIMATbHBIX M JIMYHOCTHBIX IEHHOCTEH;
* TIOBBIIIEHHE CBOET0 00Pa30BATEIILHOTO YPOBHS M YPOBHSI TOTOBHOCTH K U3YYEHHIO OCHOBHBIX
UCTOPUYECKHUX COOBITHI, CBA3AHHBIX C UCTOPUEH Pa3BUTH XUMHUHU 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 SKOJOTUUECKOU KYIbTYPHI.
MeTtanpeameTHblie pe3yabTaThl:

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

aejacnojaranue, BKIrovdasa MoCTaHOBKY HOBBIX Heﬂeﬁ, npeo6pa3OBaHI/Ie HpaKTI/I‘IeCKOI\/’I 3aJa4H B
IMO3HaBaTCJIbHYIO, CaMOCTOSITCILHEIN aHAIIH3 yCJ'IOBI/Iﬁ JOCTHXXCHHA ILICIIN Ha OCHOBEC yqéTa BBIJICIICHHBIX
YUUTEIIEM OPUCHTUPOB )I@flCTBI/ISI B HOBOM y‘Ie6HOM Marepurac; IMIaHUPOBAHUC IIYTH JOCTHIKCHUA ueﬂeﬁ;

yCTaHABIMBAHME IEJIEBBIX PUOPUTETOB, BbIJICIIEHUE aJIbTEPHATUBHBIX CIIOCOOOB JOCTHKEHUS LT U
BbIOOp Hanbosee H3(pHEeKTUBHOIO COCO0a; YMEHHUE CAMOCTOSITEIbHO KOHTPOIMPOBATH CBOE BpeMS U
YIIPaBIIATh UM; YMEHUE IPUHUMATh PEIICHUS B IPOOJIEMHON CUTYalluH; IOCTAHOBKA y4eOHOU 3a1auH,
COCTaBJICHHE IUIaHA U MTOCIIEI0BATEILHOCTH JEHCTBUI; OpraHu3aius pabodero Mecra npy BHIIOTHEHUN



XUMHUYCCKOI'O BKCHepI/IMeHTa; HpOFHO3I/IpOBaHI/IC pe3yJH>TaTa yCBOGHI/ISI, OILICHHUBAHUC YCBOGHHOFO
MaTepHalia, OIlCHKa KauyeCcTBa U YPOBHsI YCBOCHHUS, KOPPEKIIHS B TUIaH M CIIOCOO JACHCTBUS TIPU
HEeOOXOIUMOCTH.

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

TIOMCK U BBIJCNICHHE WHPOPMAIIMY; 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, BEIOOpP criocoba eé
MIPOBEPKH; CAMOCTOSATEIBHOE CO3/IaHUE alITOPUTMA JESITSILHOCTH 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; U300paKEHHE COCTaBa MPOCTEHIUX BEIIECTB C MOMOIIBI XUMHUECKUX (POPMYIT U CYIITHOCTH
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
WHGOPMAIIMU U3 PA3ITUYHBIX HICTOYHUKOB; YMEHHE OPTaHU30BBIBATH HCCIICIOBAHUE C IIENIBIO TPOBEPKH
THIIOTE3; YMCHHUE JIeaTh YMO3aKIIIOUCHHS (MHIYKTUBHOE U 110 aHAJIOTHH) ¥ BHIBOJIbI, YMEHUE OObEKTUBHO
OLICHUBATh WH(POPMAIIHIO O BEIIECTBAX M XMMHUYECKHX POIIeccaxX, KPUTUISCKH OTHOCHTBHCS K
NICEBIOHAYYHOU MH(POPMAIIUH.

KoMMmyHuKaTHBHBIE
OOyuaromuiicss OTYYUT BO3MOXKHOCTD i (DOPMHUPOBAHUS CIEAYIOUINX KOMMYHUKATUBHBIX Y Y /I

MIOJIHOE U TOYHOE BBIPAKEHUE CBOUX MBICJIEH B COOTBETCTBUU C 33Ja4aMU U YCIIOBUSIMU KOMMYHUKAIINH;
a/IeKBaTHOE UCIOJIb30BaHUE PEUYEBBIX CPECTB JIJISl IUCKYCCUM U apTyMEHTAIlMU CBOEH MO3UIIUHU, YMEHHE
MIPEJICTaBIATh KOHKPETHOE COZIepKaHKME C COOOIIEHNEM €ro B MMCbMEHHOM U YCTHOU (hopMe, OIpesieiieHHe
Croco00B B3aMMOJEHCTBUSI, COTPYIHUYECTBO B IOUCKE U cOOpe MHPOPMAIINH; OIIpeIeIeHHE CITIOCOO0B
B3alMO/JICHCTBUS, COTPYIHUYECTBO B OUCKE U cOOpe MHPOpPMAIUH, yIacTHE B 1Uajore, JIaHUPOBaHUE
001X cnoco6oB paboThl, IPOSBICHUE YBAXKUTEILHOTO OTHOLIEHUS K APYTUM 00ydaeMbIM; ONHCaHUE
COJIEpKaHUsl BHIMOIHIEMBIX IEHCTBUH C LI€TbI0 OPUEHTUPOBKH MPEAMETHO- PAKTUYECKON 1A TEIbHOCTH;
YMEHHUSI YUUTHIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHAIIMY PA3IUYHbIX MTO3UIIUHA B COTPYIHUYECTBE;
(bopMynupoBaTh COOCTBEHHOE MHEHUE U MO3UIINIO0, ApTYMEHTUPOBATh U KOOPAUHUPOBATH €€ C MO3ULUIMU
NapTHEPOB B COTPYIHUYECTBE MIPH BHIPAOOTKE OOIIETO pEeIIeHHs] B COBMECTHON AESITEIbHOCTH;
OCYILIECTBIISITh B3aUMHBIM KOHTPOJIb M OKa3bIBaTh B COTPYAHUUECTBE HEOOXOIUMYIO B3aMOIIOMOIIIb;
IUIAHUPOBATh 00IIIKE CIIOCOOBI padOThI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIUIO, OLIEHKY JIeHCTBUI mapTHEpa,
yMeTb yOeX/1aTh; UCIOJIb30BATh aJeKBATHBIE S3BIKOBBIE CPEICTBA I OTOOPAa)KEHUSI CBOMX UYBCTB, MBICIIEH,
MOTHBOB U MTOTPEOHOCTEN; 0TOOpakaTh B peuu (omucaHue, 00BICHEHNE) COIepKAHUE COBEPIIAEMBIX
NecTBH Kak B (hopMe TPOMKOM COIMAIM3UPOBAHHON peun, Tak U B GopMe BHYTPEHHEN peun; pa3BUBaTh
KOMMYHUKATHUBHYIO KOMIETEHTHOCTh, UCTIONIb3YsI CPEICTBA YCTHOM U MUCbMEHHOM KOMMYHHUKAIIUHU TpU
paboTte ¢ TekcTaMu ydeOHUKa U JOTIOJHUTEIbHON JIUTepaTypoi, CIIPaBOYHBIMU TaOIUIIAMH, TPOSIBIIATH
TOTOBHOCTD K YBa)KEHUIO NHOM TOUKH 3peHMsI PU 00CYKIACHUH PE3YIbTAaTOB BBHIIOJTHEHHONW pabOTHI.

IIpenmeTrHble pe3yJibTaThI

OOyuaromuiicss HAyYUTCA: IPUMEHSATH OCHOBHBIE METO/IbI TO3HAHUS: HAOII0/IeHNE, U3MEPEHUE,
AKCIIEPUMEHT; XapaKTepHU30BaTh TEPMUHBI U MOHATHS, OOBICHITH B3aUMOCBSI3b MEX/1y HUMU;



00OCHOBBIBATh CHCTEMY B3TJISIZIOB Ha )KHUBYIO IPUPOY, IPUMEHSST OMOTOTHYECKUE TEOPUH, YICHHUS, 3aKOHBI,
3aKOHOMEPHOCTH, IOHUMATh TPAHMIIB X TPUMEHUMOCTH; KJIACCU(PUITUPOBATH OCHOBHBIE OMOJIOTUYECKUE
MaKpOMOJIEKYJIbI; OMUCHIBATH (DYHKITNHN OEITKOB, HYKJICHHOBBIX KUCIIOT, YTIIEBOJIOB U JTUIHJIOB;
YCTaHABIUBATh CBSI3b CTPOCHUS U (QYHKIIMI OCHOBHBIX OMOJIOTHYECKUX MAKPOMOJIEKYII, UX POJIb B
mporeccax KJIETOYHOTO METa0ou3Ma; OOBSICHATh 3HAUEHUE MUKPO-, MAKPO- U YIBTPAMUKPOAJIEMEHTOB B
KJIETKE; IOHUMATh CYIIHOCTh OMOCHHTE3a OelIKOB, MeXaHu3Ma JeicTus pepmentoB, bnocunreza JJHK u
PHK, pacniana 6enkoB, OnocuHTe3a 1 OOMEHA YTICBOIOB, OMOCHHTE3a U 0OMEHA JIUIHI0B, OMOJIOTHIECKOTO
okucieHus u cunre3a ATD, mexanuszma AeMCTBUS CTEPOUIHBIX TOPMOHOB; PEIIATh 3a7a4l Ha ONpeielieHre
nocnenoBarensbHocTd Hykieotu0B JJHK nu uPHK (MPHK), antukononos TPHK, nocnenoBarensHOCTH
aMUHOKHCIIOT B MOJIEKYJIe Oelika, IPUMEHSS 3HaHUSI O PEAKIUIX MaTPUYHOTO CUHTE3a, TeHETUUYECKOM KOJI€,
MIPUHIIUIIE KOMIJIEMEHTAPHOCTH; JIEJIaTh BEIBOJIBI 00 H3MEHEHHSIX, KOTOPBIC TPOU30MIYT B IIPOIEccax
MaTPUYHOTO CHHTE3a B CIIy4ae U3MEHEHUs mociieaoBarenbHocTH Hykieotu0B JJHK; o60ocHOBBIBATH
B3aMMOCBSI3b TUIACTUYECKOTO U DHEPTETHUECKOTO OOMEHOB; CPAaBHUBATH MPOIECCHI TUTACTUYECKOTO U
SHEPTreTUYECKOr0 OOMEHOB, MPOUCXOIAIINUX B KJIETKaX KUBBIX OPraHU3MOB; XapaKTepU30BaTh METO/IbI
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 HAYUUTBHCA: BBIABUI'ATH U IIPOBEPATH SKCIICPUMCEHTAJIBHO T'HIIOTE3bI O
XMMHUUYECKHX CBOMCTBAX BEIIECTB HAa OCHOBE MX COCTaBa U CTPOCHHUA, UX CIIOCOOHOCTH BCTYIIaTh B
XUMHYCCKUC PCAKIIUHN, O XapaKTEPEC U MPOAYKTAX PA3JINIHBIX XUMHUYCCKUX peaKHHﬁ; XapaKTCpHU30BaTb
BCIICCTBA 10 COCTaBy, CTPOCHUIO U CBOﬁCTBaM, YCTaHAaBJIMBATh ITPUINHHO-CIICACTBCHHBIC CBA3U MCIKAY
JaHHBIMU XapPAKTCPUCTHUKAMU BCHICCTBA, BBIJIBUT'aATh U IIPOBEPATH SKCIICPUMCHTAJIIbHO 'MITIOTE3bI O
pe3yibTaTax BOSHeﬁCTBHH Pa3JIMIHBIX (l)aKTOpOB Ha NISMCHCHHUC CKOPOCTH XUMHUYECKOM pE€aKuuu;
HCIIOJIB30BaTh HpI/I06p6TéHHLIe KJIIFOYCBBIC KOMIICTCHLIMU IIPU BBIITOJIHCHUHW IIPOCKTOB U yqe6Ho-
HCCIICAO0BATCIIbCKUX 3a/la4d 11O U3YYCHHUIO CBOﬁCTB, CII0CO0O0B IMMOJIYUYCHUS U PACIIO3HABAHUHN BCHICCTB;
00BEKTUBHO OLICHUBATb I/IHq)OpMaI_II/IIO 0 BCHIECTBAX U XUMUYCCKHUX IIPOLLCCCAX; OCO3HABATH 3HAYCHHUC
TCOPCTUUCCKUX 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 MHCTPYKIUAX 10 UCIIOJIB30BAHUIO JICKAPCTB U IP.

3.Coaepxkanye v4eQHOIr0 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 ouoxumuro

buoxumust — Hayka 0 KaueCTBEHHOM COCTaBe, KOJTMYECTBEHHOM COJIEP’KaHUH U MPEe0Opa30BaHUAX B
MPOIIeCcCe KU3HEACATEIPHOCTH COSUHEHNN, 00pa3yIONUX )XUBYIO MaTepuro. Mictopust pa3BUTHS
Oonoxumun. Posib 0TE€UEeCTBEHHBIX YUEHBIX B PA3BUTUN OMOXUMHH. B3anMoCBsI3p OMOXUMUH C
MOJIEKYJISIPHOM Onosorueit, 0Mopu3nKoil 1 OMoopraHnyecKor XuMuen. 3HaueHrue OMOXUMUH JUTSl Pa3BUTHS
OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTHH, CEIbCKOTO XO35HCTBA, TCHETUKH U SKOJIOTUH. MeTo b
OMOXMMHMYECKHX MCCIICIOBAHUHN U WX XapaKTepucTuka. Mcmonp30BaHne COBPEMEHHBIX CKOPOCTHBIX U
ABTOMATU3MPOBAHHBIX (PU3UKO XMMUYECKUX METOJIOB aHAIM3a JIJIsl OMOXUMHUYECKHX 1esield. bruoxumuueckne
METO/Ibl MOHUTOPHUHTA OKPYKAIOIIEH CPEIbI.

Tema 3. Xumuueckuii cocmae op2anu3mos u ooujee nonamue 06 oomene eeuiecme u IHEPUL 6 HCUBOil
npupooe

[lonsTne O THaBHBIX OWOTEHHBIX OJEeMEHTax. Makpo- W  MHUKPOIJIEMEHTHl. 3aKOHOMEPHOCTH
pacmpocTpaHEHHUs JJIEMEHTOB B KHBOW mpupoje. [loTpeOHOCTh OpraHn3MOB B XUMHUYECKHUX DJIEMEHTaX.
buoreoxumuueckuii KpyroBopoT BEUIECTB B IMPUPOJE — OCHOBAa COXpaHEHHs] paBHOBecHs Ouocdepsl.
MacmTabsl oOMeHa BeIIeCTB B KUBOW mpupone. Ilmactuueckue W DHEPreTUYECKHUE BEIICCTBA.



buonoruueckn akTUBHBIE COEAMHEHHUS, UX POJb B JKU3HM YEJIOBEKA, JKUBOTHBIX U pacTeHuil. IloHsaTte o
MECTUINIAaX U UX BUOAX.

Tema 4. beaku. Pacnao u buocunmes denkoe

Ponp GenkoB B mocTpoeHHH U (HYHKIMOHUPOBAHUU KHUBBIX cucTeM. [loHATHE O MpOTeoMe M MPOTEOMUKE.
AMUHOKHCIOTHBI cocTaB OenkoB. I[loHSATHE O NPOTEMHOTeHHBIX aMUHOKHCcIOTaX. Crocod cBs3u
aMMHOKHUCIIOT B OenkoBod wmonekyne. Ilentuapl. Ilpupognele mnenTuasl (TIyTaTHOH, Ba3ONPECCHH,
sHKe(anuHbl, SHAOPGUHBI W Jp.), HX (UIUOJIOTHYECKOE 3HAYEHUE W HWCIOJIh30BAaHUE B KayecTBE
MEAUIMHCKUX IIpernapaToB. XUMUYECKHIl CHHTE3 NENTHIOB 33JaHHOIO CTPOEHMS U BO3MOYKHOCTH HX
npuMeHeHus. CTpykTypa OenkoBbIX Mosiekynl. llepBuunasi crpykrypa OenkoB. [IpuHIMIBI M METOABI
OTIpeJIeJIEHUs TIEPBUYHON CTPYKTYpHI Oenka. Bropuunas n HagBTOpHUHAs CTPYKTYphl OenkoB. [lonstue 06
a- u P-xoHpopmaumsax mnomunentuaHod wenu (padotsl  JLITommura). [lapamerpsl  o-crimpaiu
noJunenTuAHoN uenu. CBs3b NMEPBUYHONW M BTOPHUYHOW CTPYKTyp OenmkoBoi mosekynbl. Knaccudukarus
O€JIKOB IO 3JIEMEHTaM BTOPUYHOM CTPYKTYpHI. JIOMEHHBIH MPUHIMII CTPYKTYPHON OpraHU3alMu OEJIKOB.
[TonsATHE O CTPYKTYPHBIX U (HYHKIMOHATBHBIX IOMEHAX (Ha MpUMepe UMMYHOTJIOOYIMHOB M KaTaTUTUYECKH
akTUBHBIX OenkoB). Tpernuynas crpykTypa OenkoB. Tumbl cBsized, 00€CNEUMBAIONIMX MOJACpKaHHE
TPETUYHON CTPYKTYphl. JIMHAMMYHOCTH TPETHUYHOM CTPYKTyphl OenikoB. CamoopraHusanusi TPETHYHON
CTPYKTYpBHl OCIKOBOW MOJIEKYJAbl W pPOJIb CIEHU(PHUUECKUX OEIKOB-IIAIIEPOHOB B OSTOM IMpoIlecce.
[Ipencka3anue NpoOCTPAHCTBEHHOTO CTPOEHUS OEIKOB UCXO/S U3 UX NEPBUYHOM CTPYKTYypbl. YeTBepTHUHAs
cTpykTypa OenkoB. KOHKpeTHBIE NpHMEpbl YEeTBEPTHYHOW CTPYKTYpbl OEIKOB (TeMOrioOWH, JaKTart-
JIeTUPOTreHa3a, Karajmaza u Jp.). HomeHkiarypa wu kiaccupukamus OenkoB. DyHKIHOHATBHAS
Kiaccuukanus OETKOB U XapaKTEPUCTUKA OTIEIBHBIX IPYIII: CTPYKTYPHBIX, COKPATUTEIBHBIX, 3alIUTHBIX,
TOKCUYECKHUX, PELIEITOPHBIX U PETYIATOPHBIX. benku (MeTamIoTHOHEUHBL, TEMOITIOONH U Jp.).

Pacman OGenkoB. @DepMmeHTHI, oOCyHIeCTBIsIfOIME pacnaa OenkoB. [IporeacoMbl —  KOMILIEKCHI
IIPOTEOJUTUYECKUX (EepMEHTOB. MakOpHble O€JNKHM KpOBU KaK HMCTOYHUKH OMOJOIMYECKH aKTHBHBIX
nentuaoB. Metabonu3m aMuHOKKUCIOT. KoHeuHble IPOAYKTHI pacnasa OeJIKOB U IyTH CBA3BIBAHUS aMMHUaKa
B opranusme. Ilytu HoBooOpa3oBaHMsI aMUHOKHUCIOT. IlepBHYHbIE U BTOPUYHBIE AMHHOKHCIIOTHI.
3amMeHUMBbIE U HE3aMEHUMBIE aMUHOKHCIIOTHL. bruocuuTes 6enkoB. MaTpuuHas cxema OMOCHHTE3a OEJIKOB.
AxTtuBupoBanue  amMuHOKHCIOT  (cuHte3  amuHoamwi-TPHK).  Crpoenme  pubocom.  CoctaB
MPOKAPUOTHUECKUX M dyKapuoTHueckux pudocom. [lomupubocombl. DTambl TpaHCHSIUMUA (MHULHALINS,
AJIOHTalMs, TepMHUHALUA) U ux peryasuus. Kox 6enkoBoro cuHTe3a. OCOOEHHOCTH T€HETHYECKOro Koja
MHUTOXOHJIPUH U XJIOPOILJIACTOB.

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 peaku Uy HA OeJIKH.

Tema 5. @epmenmot

Pa3HooOpa3ue KaTalUTUYECKH AaKTUBHBIX MoJiekyl. Kartanutuyecku axkTHUBHBIE O€NKH (PH3UMBI),
KaTaJIUTHYECKU aKTUBHbIE PHK (pnb03uMBI), KaTaJIUTHYECKU aKTUBHbIE aHTHUTeNa
(a63umsr).Katamutraeckas ¢yHknus OenkoB. Paznuumst B cBoiCTBaXx ()epMEHTOB M KaTaIM3aTOPOB MHOU
npupoabl. CrneuupuynHocts neictBus  (epmentoB. Ponb oredectBenHbix  yuéHbix (M.I1.IIaBnos,
A.E.bpaynmreitn, B.A.OHrenbrapat u Ap.) B pa3BUTUM 3H3UMoJoruu. lloHstue o cyOcTpaTHOM H
aIJIOCTEPUUECKOM IIeHTpax B MoJekyie (epMeHToB. DEpMEHTHI MOHOMEpPHI (TPHUIICHH, JIU30LUM) H
MYJIBTUMEDHI (MIIyTaTHOH-peaykTasa). [lonarue o kopepmentax. KodhepmeHTs — nepeHocunku BOAOPoOJa U
anektpoHos (HAJZ, HAI®, ®AJl), u aromueix rpynn (ATD, xodepment-A, HJD-caxapa).
MHuoxecTBeHHble ~ GopMBl  GEepMEHTOB U  HMX  (PyHKUMOHaIbHOE  3HayeHue. M3odepmeHTbI
JAKTAaTIECTUAPOTeHa3bl. 3HAYCHUE WCCICOBAHUS MHOXXECTBEHHBIX (OpM (PEpMEHTOB [JII MEIUIIMHBI,
TeHETHUKH, CENeKIMM U MOHUTOPUHIA OKpYyXarolel cpeiasl. MexaHnusm aenctBus (hepmMeHTOB. DepMeHT-
cyoctpaTHble KoMmIuiekehl. KoHcTanTa qucconuanuu gpepMmeHnT-cyoctpaTHoro komiuiekca (KS) u koHctanrta
Muxasnmuca (KM).AKTUBAaTOpsl W WHTHOUTOPHI (PEPMEHTOB. BiusHMEe KCEHOOMOTHMKOB Ha aKTUBHOCTH
dbepmentoB .Homenknarypa u knaccudukanus (epmentoB .IlpuHiunbel kmaccudukanuu (GEepMEHTOB.



[TpoMBIIITICHHOE TOJy4YeHHE M MPaKTHYECKOe HCIONb30BaHUE (pepMeHToB. [lepcreKkTUBBl MpakTUYECKOTro
MCTOJIb30BaHUs pUOO3MMOB M a03UMOB 111 60PHOBI ¢ 3a00JIEBaHUSIMH YEJIOBEKA.

Jlabopamopuuiit padomut

1. Tepmos1adWIbHOCTH ePMEHTOB.

2.BiusiHMe aKTHBATOPOB U MHTMOMTOPOB Ha padoTy (pepMeHTOB.

Tema 6. Bumamunul u nekomopbuie opyzue 06u0102u4ecKu AKMUGHvle COCOUHEHUA

Hcrtopusi OTKpbITUS BUTaMUHOB. PoJIb BUTAMMHOB B NHUTAaHWU 4YEJIOBEKA U KUBOTHBIX. ABUTaMHHO3BI,
TMIIOBUTAMUHO3BI, THUIEpPBUTaMUHO3bl. COOTHOIIEHHWE BUTAMHUHOB M KodepMmMeHTOB. Buramepus.
’KupopactBopuMmble BUTaMuHbl. ButamMuun A u ero yuactue B 3pureibHoM akte. Buramunel D, Ku E u nx
pons B oOMeHe BemiecTB. BogopactBopumbie ButamuHbl. Butamunasl B1,B2, B5, B6, B12, ux 3naueHue B
oomene BemiecTB. Butamma C (ackopOwHOBas kuciora). Pa3sHooOpazue OMOTOTHYECKH aKTUBHBIX
COCJIMHEHUI: aHTUBUTAMHHBI, AHTUOMOTHKH, (PUTOHIM/IBI, TePOULIUABI, 1e(OTUAHTHI, POCTOBBIC BEIECTBA
(BakHEHIINE MPEICTABUTENN U MEXaHU3MBI JCHCTBUSA).

Jlabopamopuvie pabomot

1.KayecTBeHHasi peakuysi HA BATAMHH A.

2.KoaunvecTBeHHOe onpeaeieHne BuTamuua P B uae.

Tema 7. Hykneunogwvie Kuciomol u ux 00MeH

Hctopusi OTKpBITUS U M3Yy4YEHHUS] HYKJIEMHOBBIX KHCIOT, MX XUMHUYECKHH cocTaB. XapaKTepUCTHKa
IIyPUHOBBIX W NHPUMUIMHOBBIX OCHOBAaHUM, BXOJSIIMX B COCTAaB HYKJIEHMHOBBIX KHCIOT. JIBa Tuna
HYKJICMHOBBIX ~KHUCJIOT: Je30kcupubonykienHoBas kucinora (JHK) wu puOoHykienHOBas KHCIIOTa
(PHK).Paznuuua wmexnay JHK uw PHK mno cocraBy rnaBHBIX a30THCTBIX OCHOBAHMM, IEHTO3aM,
MOJIEKYJISIPHOW Macce, JIOKaIn3auuu B kietke u ¢pyHkuusm. Crpykrypa u ¢ynkuun JIHK . Comeprkanue
JIHK B opranusme u jokanuzanus €€ B KJIETKe (SIp0, MUTOXOHJIPUH, XJIOpOIUIacTa, 3mucomsl).Pazmep u
dopmbr monexkyn JIHK. KombueBas ¢opma JIHK HekoTOphIX (aroB, MHUTOXOHAPHHA M XJIOPOILIACTOB.
[lepuunas crpykrypa JHK. VYcmexm wu mepcnekTuBbl B pacmiu(poOBKE CTPYKTYphl TE€HOMOB
MHKPOOPraHU3MOB, pacTeHUl U KUBOTHBIX. [Ipoexkt «I'eHOoM uenoBeka». Bropuunas crpykrypa JHK
(monens JIx.Yorcona u ®.Kpuka). KomruieMeHTapHOCTh a30THUCTHIX OCHOBAaHUW W €€ 3HAYCHUE s
BOCIIPOM3BEJIEHUSI CTPYKTyphl reHomoB. Tpernunas crtpykrypa JHK. Ceepxcnupamuzanus JHK.
N30bITouHOCTh M KOMIAakTHOCTH MoJiekyn JIHK. Ctpoenne xpomaruna. Myranuu B IHK u dakropsl, ux
BbI3bIBaromMe. Penmapanus crpyktypsl JJHK wm e€ 3nHauenuwe mia coxpaneHus BuuoB. HacienctBeHHbIE
3aboneBanusa. PHK, wux «maccudukanus (TPHK, pPHK, wmPHK, wmaPHK, tMPHK, Bupycusie
PHK).CpaBuurenbHas xapakrepuctuka BujioB PHK nmo ux crpykrype n pynkuusm. Mexanusm OnocuHTes3a
(permukaruu) JIHK. ®epmentst (PHK-momumepasa, JJHK-nmonumepaza, JJHK-nmuraza) u GenkoBbie (ak-
Topbl, yudacTByomue B pemnukauuu JIHK. Pennmkanuonnas Buika u 3stansl  O6uocunTeza JIHK.
OcobeHHocTH peruKauuu y npo- u aykapuotT. buocuntes PHK (Tpanckpumnuus) u e€ peryisuusy npo- u
sykapuoT. [lonsitue o Tpanckpunronax u omneponax .Cospeanue (mporeccunr) PHK. Cmnaiicuar u ero
Buabl. Ayrocmnaiicunr. «PemaktupoBanue» PHK. OOparHas TtpaHckpunuuss U €€ 3HAYeHUE JUId
CYIIECTBOBAaHUSl BHUPYCOB (Ha MpUMepe BUpyca HMMMYyHoJeduIUTa YeJIOBEKa M BHPYCOB TIpuUINa) U
BHYTPUT€HOMHBIX nepecTpoek. [IoHSATHE O MOABMKHBIX T€HETHYECKMX AJIEMEHTaX M WX 3HAUCHUU IJId
sBONIIOLIMM TeHOMOB [loHsiITHE O TreHeTHyeckoll WHXKeHepuu. [IpMHIUOBI U CTpPATErud MOJIEKYJISIPHOTO
KJIIOHUPOBaHUS. JJoCTH)KEHUS U epCIEKTUBBI MOJIEKYIIPHONH OMOTEXHOIOTHH.

Jlabopamopnusie pabomut

1.Bbie/ieHre HYKJIEONPOTEHHOB U3 1P OKAKEH.

Tema 8. Yeneeoowt u ux oomen

Knaccudukanus yrinesonos. IIpocteie yriaeBonabl (MOHOCaxapuasl) U UX MpeacTaBuTenn(prudo3a, TioKo3a,
bpykTo3a, ramakrosa).Cinoxuble yrieBoabl. Jucaxapuasl (caxaposa, JakTo3a, Manbrosa).llomucaxapumsl,
UX CTpPYKTypa M TMpeacTaBuTen (TJUKOTEeH, Kpaxmaj, KieTdaTka, XUTHH).DYHKIHMH YIJIEBOJOB
(aHepreruyeckas, Mmerabonnyeckas, peuenTopHas u ap.).] TMKONpOTeHHbI KaK AeTEPMUHAHTHI IPYIIN KPOBH.
O6men yraeBopos. Ilytu pacmana monucaxapunoB. Perymsmus gocdoponusa mpu ydactuu ropmoHoB, G-
oenxoB, TAM® wu mnporemHkuHa3. OOMeH TIOK030-6-pocdara (AMXOTOMHUYECKHA W aNOTOMHYECKHMA
mytn).O0MeH nupoBUHOTpanHOM KuciaoThl. ['nmukonmu3. CnuprtoBoe Opoxenue. JleficTBue sTaHoia Ha
opranu3M  dyenoBeka.  [lomu@epMeHTHBIH  KOMIUIEKC  OKHCIUTENBHOTO  JIeKapOOKCUIMPOBAHUS
MUPOBUHOTIPAJHON KUCIOTHI. LluKn TpukapOOHOBBIX M AMKAapOOHOBBIX KHUCIOT, €r0 3Ha4eHUE B OOMeEHe



BEIIECTB U o0ecredeHnu opranu3ma >Heprueil .buocunres yriaesonos. [loHsTre o nepBUYHOM OHOCHHTE3E
yrieBooB. ['mokoneorenes. buocuHTe3 0JIMro- ¥ MOJIMCAXapyuI0B.

Jlabopamopuvie pabomot

1.IlBeTHBIE peakUM HA KpaxMaJl.

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

Tema 9. Tunuowt u ux oomen

OOmas xapakTepucTuka M kinaccudukanus nmunuaoB. CTpykrypa U GyHKuM naunuaos .Pons nunuaos B
nocTpoeHnH Ouosnorunyecknx mMemOpan .CTpykTypa W (yHKIMH JunonporenHoB. OOMeH >kupoB. Pacman
KHUPOB U [-OKHCICHUE BBICUINX KHUPHBIX KUCIOT. [ IMOKCUIIEBBINA IUKI M €T0 POJIb BO B3aMMOCBSI3U 0OMEHa
JUMHIOB W YIIEBOJOB. MexaHM3M OHMOCHMHTE3a BBICIIMX >KUPHBIX KHCIOT. BHOCHMHTE3 TpUIIIMIEPUIOB.
Hapymenus B oOMeHe xupoB. OXupeHue U ero npuuuHbl. Bocku, ux ctpoenue, GyHKIMM U peACTaBUTETN
(ctiepmariet, muenuHbIi Bock).Crepunbl. CTepoiibl (XosecTepod, sprocrepoi u Ap.).CTpykTypa U QpyHKIHH
CTEpOMIOB (XOJeBas KHUCIOTa, CTepouaHble TopMoHbI). Dochomunuapl. buonormueckas poib
dochomununoB. PocHoUHOZUTHIB KAK UCTOUHUKH BTOPUYHBIX TTOCPEIHUKOB TOPMOHOB.

Jlabopamopuwie pabomot

1.0npenesnenue Temnepatypsl IUIaBJIeHUS U 3aTBepAeBAHUSA )KMPOB.

2.9MyJbIrMpOBaHHE JKUPOB.

Tema 10. bBuonozuueckoe oxucnenue u cunmes AT®

Hcropus wu3ydeHHs] TpOLECCOB Ouosiornyeckoro okucieHus: padotel A.H.baxa, B.W.Ilannaauna,
O.BapOypra, B.A.Duremprapara. PasnooOpasue ¢(epMeHTOB Ouosiorndeckoro okucieHus. CHCTeMBI
MHUKpPOCOMaJIbHOI'O OKHciieHusl B kierke .[{utoxpom P-450 u ero ponb B 1€TOKCHMKALMKU KCEHOOMOTHKOB.
CynepokcuaaucMyrasa, Karajgaza U UX poJib B 3alllUTE€ OpraHuM3Ma OT AaKTUBHBIX (OpM KHUCIIOpoAa.
Comnpsixenune okucienus ¢ pochopunuporanuem .CyderparHoe pochopunrpoBanue u GochopriimpoBaHe
Ha YpOBHE DOJEKTPOHHO-TpaHcrnopTHOW 1enu. [lonsaTtue o compsraroneii MeMOpaHe MUTOXOHIPHI
.Ctpoenue nnporonHoit AT®a3bl U BeposITHbIE MeXaHU3MbI cuHTe3a ATO.

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

Knaccudukanuss ropmoHoB. CTEepOUJIHBIE TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH, SCTPAIMON, SKIH3OH.
MexaHu3M JIeUCTBUS CTEPOUIHBIX TOPMOHOB. [lenTuaHpie ropMOoHbI. XapakTepUCTHKA UHCYJIMHA, TOPMOHA
pocTa, TUpEOTPONHHA, TaCTpHHA, Ba3olpeccuHa. MexaHu3M J1ecTBUS NENTHIHBIX TOPMOHOB (Ha pUMepe
riokareHa M uHcynauHa). Caxapubiii guaber u ero Buabl. [lpoune TropMOHBI (aJpeHaMH, AyKCHUH,
ru00epesuIMHbI, IMTOKUHUHBI, IPOCTArJIaHIUHBI), UX CTPYKTYpa U MEXaHU3M AecTBUs. PUnu3nHr-pakTopbl
ropmoHoB. Heliporopmons! (3u10pdunb! U sHKe(danuHbl). [IpuMeHeHrne ropMOHOB B METUIIMHE U CEIbCKOM
XO3SICTBE.

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 mpeacTaBiIeHUss O B3aMMOCBSI3M OOMEHa BemlecTB B KieTke. [loHATHE O KItoueBBIX MeTaboiauTax
(nmupoBUHOTpagHas KuUcIoTa, KopepMeHT-A u jp.). B3aumocBs3p O€IKOBOrOo M HYKJIEHMHOBOTO OOMEHa,
3HAYEHHUE PEryNATOPHBIX OenKkoB. B3auMocBs3b yrieBogHoro u 6enkoBoro oomMena. Posib nupoBuHOTpagHOM
kucnoTel U 1ukia Kpebca B 310l B3ammocBs3u. B3aumocBs3b oOMeHa yIriieBOJOB W JIMIUIOB; POJb
aleTUIIKOAH3UMAa-A B 3TOM MpoIlecce. Y POBHH PETYIISIIMNA 0OMEHa BEIIECTB: KJICTOUYHBIN, OpTaHU3MEHHBIA U
MOMYJSIIMOHHBIA. TpaHCKpUMIIMOHHBIM (ONEpOHHBIN) ypoBeHb perynsauuu .OCHOBHBIE MEXaHU3MbI
perynsiuuu oOMeHa BelecTB B KieTke. OpraHu3MeHHbIN YypOBEHb peryiasiunu ['opMoHanmbHas peryiasuus
oOMeHa BemiecTB. KackaaHblii MEXaHU3M PETYISIUN C y4acTHEM T'OPMOHOB M BTOPUYHBIX MOCPEIHUKOB.
[TonmynsiMOHHBIM ypOBEHb pETyIAlnd. AHTHOUOTHKHA MHUKPOOOB, (DUTOHIMABI PACTEHHM, TEJIEepPrOHBI
KUBOTHBIX U UX BIIMSHUE HA MPOLECCHI KU3HEEATEIbHOCTH. DKOJIOT0-OMOXUMHUYECKHUE B3aUMOIEUCTBHUS C
y4acTHEM PA3JIMYHBIX TPYMHN OPraHU3MOB: MUKpPOOPTaHM3MOB, TpHOOB, BBICIINX PACTEHUH, KUBOTHBIX
.Toxcunbl pactenuil. IlumeBbie aeTeppeHThl M aHTHUGUAAHTHI. [lunieBble aTTPAKTaHTBI U CTUMYJISTOPHI.
XeMoperyynaropbl,  BO3JCUCTBYIOIIME Ha IMO3BOHOYHBIX UBOTHBIX. HakomjeHue u HCIONb30BaHUE
KUBOTHBIMH BTOPHYHBIX META0OJIMTOB PAaCTEHHH. AHTPONOTreHHble OMOAKTHBHBIE BEIECTBA U MPOOJIEMBI
XUMHUYECKOTO 3arpsisHeHHUs1 Onochepbl. DKoI0orHYecKn Oe30macHbIe CITOCOObI BO3ACHCTBUS HAa pa3IMUHbIC
BU/JIbI )KUBOTHBIX, PACTEHUN U MUKPOOPTaHU3MOB.



4.Y4eOHO-TeMAaTHYeCKOE 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 BBoanble 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 Ousnueckue d3hdekter, | [losHAKOMUTH XapakTepu3oBaTh MeToabl | O0opyaoBaHuU
WCIIONIb3yeMbIe B paboTe | ydamuxcs ¢ OMOXHMHYECKUX e TP*:
JaTYNKOB uGPOBBIMH UCCIeIOBAHMUI; MPUMEHATh | HU(pOBbIE
JaTYrKaMu 1 OCHOBHBIE METOJBI JaTYUKH
0COOEHHOCTSIMU MX | TMO3HAHUA: HAOJIIOICHHE,
paboThbI. U3MEpeHue, SKCIIEPUMEHT;
Tema 2 Bpenenne B 0HOXUMHIO
3 |1 Hcropus pa3sutus Uzyuuts ucroputo | YMeTh 0OBSACHITH POJIb

onoxumun. Ponb
OTEUYECTBEHHBIX YUEHBIX
B Pa3BUTHH OHOXUMHUH.
B3aumocBs3b OHOXUMUHT
C MOJIEKYJISIPHOM
OHOJIOTHEH,
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

npupoje

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.

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

ITo3HaKOMUTE C
OMOJIOrHYECKHU
AKTUBHBIMH
COEIMHEHHMSIMU 1

OOBICHITH 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

1.0npenenenne cpeabl pH
pacTBOpoOB
AMUHOKHCJIOT.
2.0npeaesienue
HU303J1eKTPUYECKOM
TOYKH KeJTATHHBI.
Homenknarypa u N3yunts YMmers kiaccupunuposats | O6opynoBanu

KIaccuuKanus 0eIKoB.

HOMEHKJIATypy H

0enKu, onpenensiTh

e TP: natuuk

KJ1accu(UKALHIO TEMIIEpaTypy IJIABICHUS BBICOKOTEMIIEP
3.0npenenenue 0enKoB aTypHBIH,
TemnepaTypel TEPMOTApPHBIH.
TUIABJICHUS
AMUHOKUCJIOT.

Pacnazg Genkos. Nzyunts OOBsCHATH pacman OodopynoBann
DEpMEHTHI, XUMUYECKAN OEITKOBBIX MOJIEKY e TP: natuux
OCYIIECTBJISIONINE Ipolecc pacrnania TEeMIEPaTyphI
pacnaj OeJIKOB. OCJIKOB. (TIaTUHOBBI ),
4.Biusinue natyuk pH,

TeMIepaTyphbl HA
CBOJiCTBa 0€JIKOB.

5.Bausinue usMeHeHus
pH Ha cBojicTBa
0€JIKOB.

Buocunres 6enkos. Ma-

MN3yunuth cuHTE3

eaaTh BRIBOABI 00

Oo6opynoBanun




TpUYHAS cXeMa
OnocuHTE3a OEIKOB.

6.11BeTHBIE peakuumn

OCIKOBBIX MOIJICKYJI

U3MEHEHHUIX, KOTOPHIE
MPOU30UIYT B IpoIeccax
MaTPUYHOTO CUHTE3a B
clly4ae U3MEHEHUs

e TP*: maTuyuk
pH

Ha Gerku. MMOCJIEN0BATEIIbHOCTH
nykaeorunos JJHK;
Tema 5 ®epMeHTHI
10 PaznooOpasue PaccmotpeTs JlenaTh BBIBOJBI O
KaTaJTUTHYCCKU pa3Ho00pa3HbIe pa3HooOpa3HbIX (hopmax
AKTUBHBIX MOJICKYJI (dhopmbI KaTaau3aTopoB
KaTaln3aTopoB
11 MHOXeCTBEHHEIE ITo3HaKOMHUTBCS C JlenaTh BBIBOABI O
(hopMbI PepMEHTOB U MX | pPa3TUIHBIMH pa3zHooOpa3HbIX (hopmax
(hyHKIIMOHATBHOE (dbepmenTamMu 1 UX | GEpMEHTOB
3HAYCHHE. 3HaYCHUEM
12 Jlabopamopnutii OobopynoBann
pabomul e TP*: matuyuk
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, OHOTOTHYECKH AKTHBHBIE COeTMHEHUSsI
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 COCJIMHEHHUN: | AaKTUBHBIMU OMOJIOTHYECKH aKTUBHBIX
AHTHUBUTAMUHBI, COCJIMHEHUSIMU COeTMHCHM
aHTHOWOTHKH,
dbuTOHIU DI,
repOUInIbI,
nedoTuaHThl, POCTOBBIE
BelecTna (BayKHEUTITHE
MPeJCTaBUTENH U
MEXaHU3MBI JCHCTBU).
15 Jlabopamopuvie M3yunth Hcnonp3oBath O6opynoBanme
pabomut Ka4eCTBCHHBIC obopynoBaHHE TSI TP*:

peakIuu Ha

MIPOBEICHUS




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

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

Hoctmxenus u
TIePCTIEKTUBbI
MOJIEKYJIIPHOU
OMOTEXHOJIOTHH.
Jlabopamopuvie
pabomul
1.Boigenenue
HYKJIEOIPOTEHHOB U3
JPOKAKEN.
Tema 8 YrieBoabl U ux 00MeH

18 Knaccungukanus Cdhopmupoatb OO0BsACHATH
yriaeBooB. OyHKINH MpeacTaBiIeHusl 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
3a7a4d, coOIroaast
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 CoBepieHCTBOBaTh | YMETh NPOBOJUTH 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 oxkucjaenne u cuares AT®
22 Hcropust usyuenus Wzyunts nporieccsl | 3HaTh BaxkHelmue pabotsl | [Ipesentanus
MIPOLIECCOB OHMOJIOTUYECKOTO Mo Tmpoleccam
OHMOJIOTUYECKOTO OKHCIICHUSI. OMOJIOTUYECKOTO
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 YMeTh kiaccupuuupoBaTh

Pa3IMIHOro BHUa




TOPMOHOB. TOPMOHBI TOPMOHBI
24 | 2 Caxapnsiif tuadet u ero | PaccMoTpets Buabl | 3HATHh OTIWYHE CaXapHOTO
BHIEL. caxapHoro auabera | nuabeTra pa3HOTO BHIA
25 |3 Jlabopamopnuie CosepuieHcTBOBath | [IpakTHyecku qoka3piBaTh | 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 peryJsiinusa ooMeHa BeinecTB. [Ipo0ieMbl OMOXUMUYECKOH IKOJIOTHH
27 |1 OO6mue npeacrapneHus | M3y4uurtsb NmeTp obOmue
0 B3aMIMOCBSI3H OOMEHa | B3aMMOCBS3H MpEeICTABICHUS O
BEIIECTB B KIIETKE. oOMeHa BeIIecTB. npoiiecce oOMeHa BEIecTB
28 | 2 AHTpPOTIOTeHHBIE BrIsicHUTB CBSI3b [IpuBoaAT CBOM 3HAHUS B
OMOAaKTHBHBIC BEIIECTBA | MEXITY OTIpeJIeIEHHYIO CHCTEMY
U TIpoOJIEMBI BEILIECTBAMU U
XUMHUYECKOTO 3KOJIOTHEN
3arpsi3HEHHs OHOCQepHl.
OKOJIOTHYECKH
0e30macHbIe CIOCOOBI
BO3JICUCTBHS HA
Pa3IIMYHBIC BUJbI
JKUBOTHBIX, PACTEHUH U
MUKPOOPTaHH3MOB.
29 | 1-6 IIpoexTHas padoTa Pacmmputs HCIIOJIb30BATH
- Kpyro3op NproOpeTEHHbBIE KII0YEeBhIE
34 yJamuxcs, KOMIIETEHLIMU IIPU
c(hopMHUPOBATH U BBITIOJITHEHUH TIPOEKTOB U
COBEpIICHCTBOBATh | yueOHO-
HaBBIKH HCCIIeIOBATENbCKHUX 3a]1a4
CaMOCTOSITETIbHOM | 110 H3YYCHUIO CBOMCTB,
paboThr; Ccrmoco0OB MOJTy4YeHUS U
MIOAIEPKUBATh pacmo3HaBaHUA BEIIECTB;

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.
*Ucnonb3oBanne odopynoBanusi Touku PocTa mo mepe mocrynieHusi.

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 (oOpaTumas U1 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 TemIepaTypbl, pH, akTHBaTOPOB U HHTUOUTOPOB.
6 . Beienenue puObOHYKICOMPOTEUHOB U3 JPOACKEH.
7 . KauecTBeHHOE ompe/ieneHne MPOAYKTOB THIPOIN3a pUOOHYKIEOPOTEHHOB.
8 . BrieneHue riMKkoreHa u3 neyeHu >KUBOTHBIX. COMOCTaBIeHNE 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 T00AaBKU: 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, HMEIOIIHNX
IKOJIOTHYECKU cepTUdUKaT.
18 . Non B mpoayKTax MUTAHMS U BIUSHUE €T0 HA OpPTraHU3M YeTIOBEKa.
S5.KpuTepuu oueHNBAHUS YUALIUXCSH M0 NMPeIMETY

KoHTponb pe3ynbraToB 00y4eHUs B COOTBETCTBUU C IaHHOM 00pa30BaTeIbHON MPOrPaMMOil MPOBOIUTCS B
(hopMe MUCBMEHHBIX B SKCTIEPUMEHTANILHBIX PaboT, MpeanoiaraeTcs MpoBeIeHue MPOMEKYTOUHON U
WTOrOBOM arrecranuu . [IpomexyrouHas arrectauusi IpOBOJMUTCS B BUAE TECTUPOBAHUS 10 TEMaM Kypca,
MPUHUMAIOTCS OTYETHI 110 IPAKTHYECKUM paboTaM, CaMOCTOSITENIbHBIE TBOPUYECKHE PAOOThI, HUTOTOBBIE
y4eOHO-HCCIe0BATENbCKUE TPOEKTHI . ITOroBoe 3aHsATHE MPOXOIUT B BHIE HAYYHO-TTPAKTHIECKON
KOH(EPEHIINH WU KPYTIIOTO CTOJIA, T/IE 3aCTyIIUBAOTCS TOKIA bl YUAIIHXCs IO BRIOPAHHOM TeMe



MCCIIEIOBaHMsI, KOTOPBIE MOTYT OBITH Mpe/ICTaBlIeHBI B popme pedepara mim oT4ETa 10 HCCIeI0BATEIbCKON
pa0ore.

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

[Tonomapes B. E. Peanuzanus o6pazoBaTeabHBIX IPOrpaMM IO XUMHH U3 YaCTH YU4E€OHOTO IJIaHa,
bopmupyemMoli ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH, C UCIIOIB30BAaHUEM 000PYI0BaHHS JETCKOTO
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 JIJIs ONIPEIeTICHHs COCTaBa BO3/1yXa, JaTYHK
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 s mpoBeAeHus xuMuieckux mpoueccos (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
MporpaMmy




