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Ilporpamma BHEYPOIHOH eATEIbHOCTH 110 XHMUH B 10 kinacce
¢ HenmoaIb30BanMem 060py10BanNs «To4uka Pocrary
Hosicnnrensnas 3anucka

Ienesan ayoumopus

Yuammecs 10 xmacca obmeo6pasoBatesabx IIKOM, KOTOphle 060pymoBaHBI «TOUKO
Pocray.

Lenv npozpammer

O CTPOCHUHM, CBOMCTBAX M (hyHKIMsIX Oxomoneky; chopMHpPOBATEH yCTONUMBLI HHTEpeC K mpo-
eccnonanshoii nesrenbHOCTH B o0J1acTi ecrecTBeHHbBIX HaykK.

HEOOXO/IMMBIM TeopeTHYeckmy MarepHaoM.
Hpu peanusannn nanmoii porpamMmer Oynet 3aelicTBoBaKo obopynoBauue nentpa «Touka
pocray.

DPopmer u Memoow: 0byuenus
Yuurens pacnpenenser YHAIMXCS B y4eOHYIO Py OCTOSHHOLO cocraBa,

Ilnanupyempie PEIYALTATBI O0cBOeHHs y4eGHOro NpeAMeTa XHMHH ¢ oOmHcaHHeM
YHHBEPCAIBHBIX YYeGHBIX ACHCTBHIA, 10CTHrAeMBIX odyHarommumucs

Auunocmupie pe3yiomamer:
Obyyaiowuiics nROIyYum 603modicHocmes Ons popmuposarnus CReOVIOUUX NTUYHOCIHbIX yyvi:
- OlIpENIeICHHE MOTHBALIMH H3ydeHHUs y4ebHOro Matepuana;
- OLCHHBAHHE yCBaMBAEMOTO y4eGHOTO Marepuana, HCXOas U3 COLMATBHBIX U JHYHOCTHBIX
LEHHOCTEH;
- HOBBIICHHE CBOEr0 06pa3oBaTeILHOIO YPOBHA H yPOBHS FOTOBHOCTH K H3y4YeHHIO OCHOBHBIX
HCTOPHYECKHX COOBITHIA, CBA3AHHEIX ¢ HCTOPHEH pa3sBUTHS XMMUH U 0GIiecTBa;
- 3HAHHE [IPABUII IOBE/ICHNS B UPEe3BLIYANHBIX CHTYyalusX;
- OLCHHBAHHE COUMANTBHON 3HAYUMOCTH npodeccuii, cBA3aHHBIX ¢ XUMHEI;
- BlIaJieHue NpaBuIaMu 6e30macHoro oOpallenus ¢ XHMHYeCKHMH BelecTBaMu u o6opy-
AOBAHHEM, IIPOSABIICHHE SKOJIOTHYECKO] KYJIbTYPBHI.

Memanpeomemnspie pe3yrsmamer:

Pezynamuensie
Obyyarowuiics RONy4duUm 603M04cHOCB Onist popmuposanus cneoyiowux pezynamuenvix
\4%/¢
- leJIenoJiaranue, BKIIoyas TIOCTaHOBKY HOBBIX LieJIei, TpeoOpa3oBaHKe IpakTHYECKOH 3aJlauM B
MO3HABATELHYIO, CAMOCTOATE IbHBIH aHATH3 YCIIOBHH JOCTHIKEHHS ENTH Ha OCHOBe yudéra
BBIIC/ICHHEIX yYHTENeM OPHEHTHPOB JEHCTBUSA B HOBOM y4eOHOM MaTepuare:;
- IUTAHUPOBAHKE ITYTH HOCTHKCHHUS eJsex;




- YCTAaHABJIMBAHHUE LIEJIEBLIX MPHOPUTETOB, BHIJICJICHHE aJIbTCPHATUBHBIX crocoboB JOCTHXXCHUSA
ey v BbiOop Haubosee 3 PeKTHBHOIO crocoda;

- YMEHHE CaMOCTOATEIBHO KOHTPOJIHPOBATE CBOE BPEMA H YIIPABIIATEL HM;

- YMeHHe IPUHUMATE PelIeHHUs B MPOOIeMHOM CUTyaluu;

- IOCTAHOBKaA y‘{C6HOﬁ 3a1a4M, COCTABJICHUC IIJIaHa U I10CJICI0OBATCIIbHOCTH ,Z[CI\/'ICTBPIﬁ;

- opranu3anus pabo4yero Mecta pH BBHITOJHEHUH XUMUYECKOr0 dKCTIEPUMEHTA;

- IPOrHO3MPOBAHUE PE3yJIbTaTa YCBOCHUA, OLICHUBAHNC YCBOCHHOTO MaTCpHala, OLCHKA Ka-
YeCcTBA M YPOBHS YCBOEHHS, KOPPEKIHS B IUIaH U CI0cO0 JeHCTBHS IPH HEOOXOAUMOCTH.

Ilo3nasamenssie
Obyuarowuiicss noayYUM 803MONCHOCMb 0151 hOPMUPOBAHUS CEOYIOUUX NOZHABAMENbHBIX
Y ¥l
- IOUCK U BBIJENIeHHe HH(OpMAIHH;
- QaHAJIN3 YCJIOBH# M TpeOOBaHMUH 3a1a4u, BEIOOP, COMOCTaBICHHE B 000CHOBaHHE criocoba
pelleHus 3aa4u;
- BeIOOp Haubonee 3¢ (PeKTHBHBIX CIIOCOOOB pelIeHHs 3aja4ui B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBHH;
- BBIIBH)KEHHE U 000CHOBAHHE IHITOTE3BI, BBIOOP criocoba e€ NpoBepKH;
- CAMOCTOSATENILHOE CO3/[aHHE AJITOPHTMA JIEATEILHOCTH MIPU PEIICHHH MTPOOIIeM TBOPUECKOTo U
[IOMCKOBOI'O XapakTepa,
- YMEHMSI XapaKTEepPU30BaTh BEIIECTBA 10 COCTABY, CTPOCHHIO U CBOHCTBAM;
- OIIMCBhIBAHHUE CBOMCTRB TBépabIX, FKHUIKHUX, ra3006pa3Hb1x BCIICCTB, BBIJICIICHHUE UX CyIIC-
CTBEHHBIX IPU3HAKOB;
- n300paXkeHHe COCTaBa MPOCTEHIINX BELIECTB C MOMOIIBI0 XHMUYECKUX (OPMYIT U CYIIHOCTH
XMUMHUYECKUX PEAKLUA ¢ TOMOIILI0 XUMUYECKUX YPABHEHHIA;
-NpoBeIeHHe HAOJIIOIeHHI M OTTMCAaHUE TPU3HAKOB U YCJIOBUH T€UEHHS XMMHUUECKHX PEaKLUH,
BBITIOJIHEHHE XUMHYECKOT0 IKCIIEPAMEHTA, BBIBO/IBI HA OCHOBE aHaIM3a HaOJIO/ICHNH 3a
9KCIIEPUMEHTOM, PEILLICHHE 3a/1a4, MOJIyYeHHEe XUMHYECKOH HHPOPMAIIMK H3 pa3THYHBIX
UCTOYHHKOB;
- YMEHHE OpPraHU30BbIBATH UCCIIEIOBAHKE C LEJIBIO IIPOBEPKHU IHIIOTE3;
- YMEHHE JIeTaTh YMO3aKIFoueHus (WHIyKTHBHOE U M0 aHAJIOTHH) U BBIBOJIBI;
- yMeHHe 0OBEKTUBHO OLEHHBATh HH(POPMAIUIO O BEIIECTBAX U XMMHUYECKHX IIpoIleccax,
KPUTHYECKH OTHOCHTHCS K IICEBAOHAYYHOH HHPOPMALIUH.

KommyHuxkamuemsie
Obyuatowuiics NOIYHUM B03MONCHOCMb OJISL POPMUPOBAHUS CEOYIOUJUX KOMMYHUKAMUBHBIX
Yvi:
- MOJIHOE ¥ TOYHOE BLIPAKEHHE CBOHX MBICIEH B COOTBETCTBUH C 3aa4YaMH H YCJIOBHAMHU
KOMMYHHKAIIHH;
- aIeKBAaTHOE MCIIOIL30BAHNE PEYEBBIX CPEACTB IS JUCKYCCHH H apryMEeHTAIlUH CBOEH
TIO3HIIHH, YMEHHE TIPEJICTABIATE KOHKPETHOE COJIEpPIKaHKe ¢ COOOIIEHHEM ero B MUCHbMEHHOH U
yCTHO# (hopme, orpesienieHne crocoboB B3anMOAEHCTBHS, COTPYAHUIECTBO B IOUCKE U cOope
uHpopmanuu;
- OIpeJielieHUe CrIocOO0B B3aUMO/IEHCTBHSL, COTPY/THHYECTBO B TIOMCKe U cOope HHPOpMAIHH,
y4yacTHe B IHAJIOre, INIaHHpOBaHHe 00IIMX criocoO0B paboThl, NPOSBICHHE YBAXKUTEILHOIO
OTHOILIEHUS K JPYTrUM 00y4aeMbIM;
- OIIUCAHKE COJIEPIKAHUSI BBITOJIHAEMbIX JEHCTBUH € 1eJIbI0 OPHEHTHPOBKH IIPEAMETHO-
IIPAKTUYECKOH JesTeIbHOCTH;
- YMEHHsI YYUTHIBATh Pa3HbIe MHEHHS U CTPEMHUTHCS K KOOPAHHALIMM Pa3THYHBIX O3HIMH B
COTPYIHHYECTBE;
- hopmymupoBaTh COOCTBEHHOE MHEHHE U MIO3HIIMIO, apTYMEHTHPOBATh H KOOPJAMHUPOBATH €€ ¢
MO3UIUSAMH NTaPTHEPOB B COTPYAHHYECTBE MPH BHIPAaOOTKE 00IIEro PENIEHHs B COBMECTHOM
JIEATEIIBHOCTH,



- OCYIIECTBIISATh B3aMMHBIA KOHTPOJIb ¥ OKa3LIBATL B COTpY/HIHUECTBE HEOOXOIMMYIO B3a-
UMOTIOMOIILIB;

- [UIAHKPOBATH OOIIHE CIIOCOOBI paboThl; OCYLIECTBIIATE KOHTPOTIb, KOPPEKIIHIO, OLEHKY
neiicTBUil MapTHEPA, yMETh YOEK/1aTh;

- HCIIOJIb30BaTh aJIeKBATHBIE S3BIKOBBIE CPEICTBA UL 0TOOpaXKEHHsA CBOMX UYBCTB, MBICTIEH,
MOTHBOB ¥ TIOTPeOHOCTEH; 0TOOpaKarh B peiH (ommcanue, 0GBICHEHNE) COJIEPKAHHC
coBepIIaeMbIX JCHCTBHH KaK B popme rpoOMKOH COIMAIN3MPOBAHHOMN PEUH, TaK H B dopme
BHYTpEHHEH peyn;

- pa3BUBaTh KOMMYHHMKAaTUBHYIO KOMIIETEHTHOCTD, UCIIONIE3YS CPEJICTBA yCTHOir'I W IHCHMEHHOU
KOMMYHHKAIMH TIpH paboTe ¢ TeKCTaMH yueOHHKa 1 JOTOTHATESIBHOM JIATEpaTypoH,
CIIPaBOYHBIMU TaOMIAMH, TIPOABIIATH FOTOBHOCTE K YB)KEHHIO HHOM TOUKH 3pEHHA IIPH
o0cyX/IeHUH pe3yJIbTaTOB BBINIOJTHEHHOM paboTHI.

IIpeomemuble pe3yibmantsl
Obyuarowutica Hayyumcs:
- IPUMEHSTh OCHOBHBIC MCTO/IbI TO3HAHMSL: Ha6oIeHHe, N3MEPEHHE, IKCIIEPUMEHT;
- XapaKTepu30BaTh TEPMHUHbI U IOHATH, 0OBACHATH B3aUMOCBS3b MEKIY HUMH,
- 0GOCHOBBIBATH CHCTEMY B3IJISAZOB HA XUBYIO MPUPOJTY, TPUMEHIA GHOJOrHYecKHe TEOPHUH,
yueHHs, 3aKOHbI, 3aKOHOMEPHOCTH, IOHUMATh IPAHAIIEI UX IPAMEHUMOCTH;
- KJIaccuUIMPOBATh OCHOBHBIE OHOIOrHYECKHE MaKpOMOJIEKYJIbI;
- ONHACHIBATH QYHKIHH G€JIKOB, HYKIEHHOBBIX KHCIIOT, YIJICBOJIOB 1 JIAIIHJIOB;
- YCTAHABIUBATh CBSI3b CTPOCHHUS U DYHKLMIA OCHOBHBIX GHOJIOTHYECKHX MAKPOMOJICKY L, uX
pOJIb B IIpOIiECcax KJICTOYHOTO MeTaboIu3Ma;
- OBBACHSTH 3HAUCHHE MUKPO-, MAKPO- H yIbTPaMUKPOIJIEMEHTOB B KIIETKE;
- IOHAMATh CYIIHOCTH OMOCHHTE3a OENKOB, MEXaHU3MA neiicreus pepMEeHTOB, OHOCHHTE3 JITHK
u PHK, pacnaja Genkos, GuocuHTesa u o6MeHa yrieBosoB, OHOCHHTE3a H oOMeHa JIUIIK/IOB,
6HOOTHYECKOro OKHCIeHH s i cunTesa AT®, MexaHH3Ma JEHCTBHISA CTCPOMAHBIX rOPMOHOB;
- pelwiaTh 3aJa4y Ha ONpPE/IeICHUC nocienoparensHocTH Hykieotnaos JTHK uPHK (MPHK),
antuxononos TPHK, mocie10BaTeIbHOCTH aMHHOKUCIIOT B MOJICKYJIC Oenka, MpUMEHssA 3HaAHUA
0 peaKIHsIX MaTPHYHOTO CHHTE3a, TEHETHICCKOM KOAE, TIPAHIIAIIEC KOMIUIEMEHTapHOCTH;
- JIe1aTh BBIBOJIBI 00 U3MEHEHUSX, KOTOPBIC IIPOM30U/IYT B IIpOIEcCcax MaTpUYHOrO CHHTE3A B
Clydae M3MEHEHHs MOCTIE0BATEIbHOCTH HYKICOTH0B JHK;
- 060CHOBBIBATH B3aUMOCBSA3b IIACTHYECKOT0 U SHEPreTH4ECKOro 0OMEHOB; CPaBHHBATh
TPOLECCHI IIACTHYECKOrO H SHEPreTHHECKOoro 0OMEHOB, IPOUCXOAIIMX B KJIETKaX XHBbIX
OpraHH3MOB;
- XapaKTepH30BaTh METO bl GHOXHMHYECKUX UCCIIEIOBAHU;
- IPOBOUTH YUEeOHO-HUCCIIENOBATEIBCKYIO NCATEIBHOCTD: BBIIBUraTh I'MIIOTE3b], IUIAHAPOBATD
paGoTy, 0TOMpaTh U PeodpPa3OBLIBATE He0OX0MMYIO HH(OpMALIKIO, IIPOBOIUTD
3KCTIEPUMEHTHI, HHTEPIIPETUPOBATH PE3YJIbTATEL, A€/IATh BBIBOJIBI HA OCHOBE IOJIy4CHHbBIX
pe3y/bTaToB;

O6yuaowutics NOLY4Um 603MONCHOCMY HAYYUMbCAH.

- BBUIBHTATH ¥ [IPOBEPATH SKCICPHMEHTAIBHO IMIOTE3bI O XUMHYCCKHX CBOMCTBAX BEILECTB HA
OCHOBE MX COCTABa U CTPOSHHS, UX CIIOCOOHOCTH BCTYNATh B XUMUHECKHE pEeaKLyH, O XapaKTepe
¥ IPOJIYKTaX Pa3TMYHbIX XHMHYCCKHX peaKuuit;

- XapaKTepU30BaTh BEIIECTBA 10 COCTABY, CTPOCHHIO H CBOIMCTBAM, yCTaHABJIMBATH IPUYHHHO-
ClIeICTBEHHBIE CBS3M MEXKLY JaHHBIMU XapaKTEPHCTHKAMH BELICCTEA,

- BBUIBMIATh ¥ [IPOBEPSATH IKCIIEPHMEHTAIBHO THIIOTE3bI O pesy bTaTax BO3JICHCTBUS Pa3IMYHBIX
¢akTOpOB Ha N3MEHEHHE CKOPOCTH XMMHUYECKOHN peaKlnu;

- HCIIONIB30BATh IPHOOPETEHHBIE KIIOYEBBIE KOMIICTCHITH IIpH BBITIOJIHEHUH [TPOEKTOB H
yueOHO-HCCIe/I0BaTeIbCKUX 3a/at 10 H3YHCHHIO CBOMCTB, cr10cOOOB NOTYyYCHUs H pac-
MO3HaBaHHs BEIIECTB;



- 00BEKTHBHO OIICHHBATH HHPOPMALIHIO O BEMIECTBAX H XMMHYECKHX NpoLeccax;

- 0CO3HABATEL 3HAYEHHE TEOPETHUECKUX 3HAHMIA 10 XUMHH JUIS IPAKTHYECKOM e TeIbHOCTH
4eJIoBeKa;

- CO3/1aBaTh MOJIEJIH M CXEMBI JUIsl pelleHHs yUeOHBIX U MO3HABATebHBIX 33/1a4; IOHUMATh
HEOOXO0IMMOCTD COOJTIOICHHS ITPEIMTMCAHNH, TPEUIaracMbIX B HHCTPYKIMAX MO HCIOJIL30BAaHHIO
JIeKapcTB U JIp.

Copep:xanue nporpaMmel

Tema 1. Pacuemut no xumuueckum opmynam. (7 uacos)

OCHOBHBIE TTOHSTHS ¥ 3aKOHbI XMMHH. BelecTBO, XHMHUYECKUH JJIEMECHT, aTOM, MOJIEKYJIa.
3aKOH COXPaHEHHs MacChl BEIIECTB, 3aKOH MOCTOSHCTBA COCTARA, 3aKOH ABorapo. KomiuecTso
BEIeCTBA, MOJIb, MOJSPHAs Macca, MOJSpHbIA o0bem rasoB. Maccosas nons. Berumcnenue
MacCOBOH [JOJH XHMMHYECKOro 3JIECMEHTa B COEJIHHEHHH. BLIBO)I XUMHUYECKON d)OpMyJIBI
BEIeCTBA T10 MACCOBBIM JOJISIM 3J1eMeHTOB. OTHOCHTENbHAs IUIOTHOCTh Ia3oB. Y CTAHOBJICHHE
npocreiimeii (GopMysibl BEHIECTBA [0 MACCOBBIM JOJIAM DJIEMEHTOB C  HCIOJIE30BAaHHEM
a0COMOTHONW ¥ OTHOCHTENBHOW TIIOTHOCTH BemiecTBa. BbeiBoa (oOpMysbl BEIIECTBA IO
OTHOCHTEJIBHOM IJIOTHOCTH ra30B U Macce (00beMy HITH KOJHUYECTBY) IIPOJYKTOB CrOPAHHUSL.

Tema 2. Boruucnenus no ypagHeHuAM xumuyeckux peaxyuit (20 wacos)

XUMHYECKHE Peakilii. Y paBHEHH XUMUYECKHX peakiuii. Beruucienne Macesl (KOJIMYECTBa,
o6beMa) BemecTBa IO HM3BECTHOH Macce(KOIM4ecTBy, OOBEMY)OAHOrO W3 BCTYNHBIIMX B
PEaKIHMIO HIM TOJYYHBIIAXCA BeulecTB. TemnoBoit s¢dekr peakuuu. TepMOXHMHIECKHE
ypaBHeHHUsl peakimii. Pacuers! TeroBoro a@gexra peakuuu 1o JaHHBIM O KOJIHYECTBE (macce,
00beMy) OJHOTO M3 Y4acTBYIOIIMX B PEAKIHH BEIIECTB M KOJHMYECTBY BBIICISIOMIEHCS WA
morjomaonieiics TeruioTbl. Bbraucnenue Maccsl (KonumdecTBa, oObeMa) MPOAYKTa pPeakIMH,
ecM OJHO W3 MCXOIHBIX BELIeCTB JaHO B M30bITKe. XMMHUYECKUE CBOMCTBA YIJICBOAOPOAOB H
crmocobbl MX moayueHHsi. CXeMBl NpeBpalleHui, OTpaXalollue IeHeTHYECKYIO CBA3b MEKAY
YIIEBOJIOPO/IaMH: OTKPBITHIE, 3aKPBIThIE CMEMaHHbIe. BbraucieHHe Macchl (obbema) mpoayKTa
peakiuy 110 M3BeCTHOH Macce (00BeMy) HCXOJHOTO BEIIECTBA, COACPIKAIIEro ONpPEACICHHYIO
MAacCoBYIO JIOMIO IpuMeceil. Beuncienne MaccoBod miiM 00bEMHOH J0JIM BBIXOJ@ MPOAYKTa
peaKiuu OT TEOPETHYECKH BO3MOXKHOro. BerumcieHue MpOLEHTHOrO COCTaBa CMECH BEIECTB,
BCTYMUBIINX B peakiuo. CXeMbl IPEBpalieHUH, OTPAKAIOUHE TEHETHYECKYIO CBA3b MEKIY
KJlaccaMH OpPraHHYeCKHX COCJHHEHHMH (COCTAaBHTh YPABHEHHS COOTBETCTBYHOIIMX peakuuii)
[IpakTHKYM: COCT@BJICHHE CX€M IIPEBPAlCHHMH, OTPAKAIOMMX TICHETHYECKYIO CBS3b MEXIY
KJIACCAMH OPTaHUYECKHX COoequHeHHH. Penenne KOMOMHUPOBAHHBIX 3a/1a4.

Tema 3. Xumuueckuii IKcnepumenm u yugpossie nabopamopuu (5 4acos)
[udposbie marunku.O6mue xapakrepucTHKH.Dusuyeckue 3PQeKThl, HCMONbL3yeMble B
paboTe JaTYUKOB.

Tema 4. Bseoerue 6 6uoxumuro (2 waca)

BHOXHMHUS — HayKa O KaueCTBEHHOM COCTaBe, KOJMYECTBEHHOM COIEP)KaHHWH M mpeobpa-
30BAHMAX B TIPOIIECCE JKA3HEACSTEIBHOCTH COC/IMHEHHUH, 06pasyIomHX XUBYIO marepuio.Mcro-
pHsi pa3BUTHS OMOXMMHH.PONIb OTEYECTBCHHBIX YYEHBIX B Pa3BUTHH Onoxumun.B3aumMocBs3b
GUOXHMHH C MOJIEKYIsApHOW OGuosorueit, 6modu3ukoi u 6GHOOPraHUIECKOH XuMueil.3HadeHne
GHOXHMHH Ul Pa3BHTHS OHOJNOTMH, MEAULMHBL, GHOTEXHONOTHH, CENECKOrO XO34HCTBA, TeHe-
THKH ¥ 9KOJOrMH.MeTo/Ibl GHOXHMMHYECKHX MCCIEI0BAHUHA U MX XapakTepucTHKa. Mcmonp3osa-
HHE COBPEMEHHBIX CKOPOCTHBIX H aBTOMAaTH3MPOBAHHBIX (PH3HKO-XHMHYECKUX METOJIOB aHAIH3a
7151 GHOXAMHMYECKHX 11e1eii. BHOXMMUYecKie METO/ (bl MOHHTOPHHIA OKPYIKArOIIeH Cpeibl.



Tema 5. Xumuueckuii cocmag opzanusmos u obuiee nonamue 06 obmene éeujecme u
IHepzuu 6 Hcugou npupooe (4 waca)

TToHSTHE O TIABHBIX OMOTEHHBIX STeMeHTaX.Makpo- M MHKPO3JIEMEHTHL.3aKOHOMEPHOCTH
pacnpoCTpaHEHUs J/EMEHTOB B kuBoi mpupone.llorpebnocTs OpraHu3MOB B XHMHYECKHX
sneMenTax. BHoreoXuMHYeCKUii KpyroBOpOT BEIIECTB B IPUPOJE — OCHOBA COXPAHCHMS paB-
Hosecus 6Guocdepsl.MacmTabbl 06MeHa BEllecTB B jkuBOH npupose.lliactuieckue u sHepre-
THYEeCKHE BelecTBa. BHOMTOrHYEeCKH AaKTHBHBIE COEMHEHHs, UX pOJIb B JXHU3HHU UEJIOBEKA, XH-
BOTHBIX M pacTeHuii.llonsTHe 0 MECTUIIMIAX U UX BHJAX.

Tema 6. Beaku. Pacnad u 6uocunmes b6enkos (5 4acog)
PoJib GeJIKOB B MOCTPOESHUH B (PyHKIMOHHPOBAHUHM XKHUBBIX chcTeM.ITonsTHE O IpoTeOoME 1
nporeoMuke. AMUHOKHCIIOTHBIN cocTaB OeskoB.IIoHsATHE O IPOTEHHOI€HHBIX
amuHOKHcI0Tax.Crioco® CBA3H aMHHOKHCIOT B GekoBoii MonekyJe.[lentu/brIIpupoxbie
nenTrb! (CJIyTATHOH, BA30NPECCHH, SHKeDaTHHbI, SHIOPOHHBI  JIP.), KX GH3HOIOTHIECKOE
3HAYEHHE ¥ MCIIOIb30BAHNE B KAUYECTBE MEIHIMHCKHUX NpernapaToB. XUMHUYECKHIT CHHTE3
MENTHIOB 3aaHHOTO CTPOCHHUS M BO3MOXKHOCTH UX NpuMeHeHus. CTpYKTypa OelKoBBIX
motekys1.ITepsuunas cTpykrypa 6e1xoB. [IPHHIAIIEI B METOJIBI OTIPE/Ie/ICH s [IEPBUYHOM
CTpyKTyphl Genka. Bropudnas u HafBTOPHUHAA CTPYKTYpbI OeinkoB.IToHsATHE 00 a-u f-
koHdopMarmsax nonunentranon nenu (paborst JLITommnra). [lapameTpsr o-crinpann
MoUIEnTHAHO# 1enu.CBA3b NEPBUYHON U BTOPHYHON CTPYKTYp OelkoBOH
motekysLKnaccupukaims Ge1KoB 110 27eMEHTaM BTOPUYHO#H CTPYKTYpPbL.JIOMEHHbIH NPUHIHIL
CTPYKTYpHO# opranu3aiun 6enkoB.[IOHATHE O CTPYKTYPHBIX H QyHKIHOHATBHBIX IOMECHAX (Ha
npuMepe KMMYHOTJIOOYTHHOB U KaTAIMTHYECKH aKTHBHBIX oenkoB). TpeTudyHas CTpyKTypa
GenkoB. THIIBI cBA3eH, 00eCIeYHBAIOMINX MOIEP)KAHAE TPETHIHOH CTPYKTYphl.JIMHAMHYHOCT
TPEeTHYHO# CTPYKTYpHI GekoB.CaMoOpraHi3alis TPETHYHON CTPYKTYPhI OeIKOBOM MOJIEKYJIBI U
poJib crierMpuIecKkux GesKoB-IIaepOHOB B 3ToM npouecce.lIpenckasanne NpoCTpaHCTBEHHOrO
cTpoeHus GeKOB HCXO/Is U3 X MIePBHYHOM CTPYKTYphIL. HeTBepTHYHas CTPYKTYpa
6enkoB. KOHKpETHBIE TIPHMEPbI YETBEPTHYHOI CTPYKTYpBI G€KOB (TeMOTIO0HH, JIaKTaT-
JerHaporenasa, karaiasa u ap.).Homenkarypa u Kiaccupuxaus 6enkoB.DyHKIMOHAIBHAS
Kraccudukanus GeNKOB U XapaKTePUCTHKA OT/IENbHBIX IPYIII: CTPYKTYPHBIX, COKPAaTHTC/IbHBIX,
3AIUTHBIX, TOKCHYECKHUX, PELENITOPHBIX H PeryIsTopHbIX.beskn (MeTa/lIOTHOHEHHBI,
reMorjI00uH H JIp.).

Pacriay 6esnkoB.DepMEHTE], OcymecTBsomue pacnay 6enkos.IIporeacoMbl — KOMIUIEKCEI
nporeonuTHYECKHX (epMeHTOB.MaxkopHble Oenkd KpOBH KaK HMCTOYHHKH OHONIOTHYECKH
AKTHBHBIX IENTHI0B.MeTabonu3m aMrHOKHCI0T.KoHeuHble IPOAYKTEI pacnaja GesKoB U MyTH
CBSI3bIBAHMS amMMmuaka B opranmame.llyTH HOBoOGpasoBaHHs aMHHOKHCIOT.JIepBHYHbIC M BTO-
pHYHBIE AMHHOKHCIIOTHL.3aMEHUMBIE M HE3aMEeHHMBbIE amMuHOKHCIOTHL. BrocuuTe3 GenkoB.Ma-
TpUYHast cxema OWOCHHTe3a OesKOB.AKTHBHPOBAHHE aMHHOKHCIIOT (cunTe3 amMuHOAUMI-TP-
HK).Crpoenne pubocom.CocTaB NPOKAPHOTHYECCKUX H JYKAPHOTHYCCKHX pudocom.Ilonupu-
6ocoMpl.DTankl TPaHCIALUMK (MHHLHALMS, 3JOHrauus, TepMUHAUMA) U HMX peryisus.Kox
GenkoBoro cunTe3a.OCoOEHHOCTH TEHETHYECKOr0 KOIa MUTOXOHIPUH U XJIOPOILIACTOB.

Jlabopamopubiii pabonst

1.OnpeneneHue cpesibl pacTBOPOB AMHHOKHCIIOT.
2.0mnpe/ie/IeHHe N302/IEKTPHIECKOH TOUKH JKCTaTHHBL.
3.0mnpejienieHne TeMIEpaTyphl IIABJICHAS aMHHOKHCIIOT.
4 BnusHye TeMIlepaTyphl Ha CBOHCTBA OCJIKOB.
5.Bnusiue nzmenenus pH Ha cBoiicTBa O€JIKOB.
6.1[BeTHBIC peaKIuy Ha OEIKH.

Tema 7. @epmenmel (3uaca)



PasnooOpasne KaTaIMTHYECKH aKTHBHBLIX MoyeKyn.KaTamuTHuecku akTHBHBIC Oenku (9H3U-
MbI), Katamutuuecku akTuBHble PHK (puGo3umer), KaTaiuTUYeCKH AaKTHBHBIE aHTHUTENA
(ab3umbr). Karamuruueckas  Qynkuus  Genkos.Pasmuuns B cBoMcTBax — (epMEHTOB W
KaTaIM3aTOpOB MHOU mpupo sl CrienupuuHoCTh AeHcTBUS (pepMeHTOB.PoiIb OTEYECTBEHHBIX
yuénpix (M.ILIlaBmos, A.E.Bpaynmreitn, B.A.DHrensrapar w 1ap.) B pa3BUTHH
sH3uMosioruu.IlonsiTue o0 CcyOCTpaTHOM M UIOCTEPUYECKOM IIEHTpaX B  MOJIEKyJe
depmentoB.depMeHTEl  MOHOMEpHI  (TPHIICHH, JIM30IMM) M MYJIBTHMEpBI  (IJIyTaTHOH-
penykrasa).llonstne o kodepmentax.KodepMeHThl — NEPEHOCUMKH BOJAOPOJAA H JICKTPOHOB
(HAL, HAJ1®, ®AJT), u aromuex rpynn (AT®, kopepment-A, HI{M-caxapa). MHOXKECTBEHHEIE
bopmeI bepmenToB H HX byHKIHOHATIBHOE sHavenne. M3odepmeHTHI
JIAKTATAETHIPOreHas3bl. 3HaYeHHE HCCIIEIOBAaHUS MHOXECTBEHHBIX (opM (epMeHTOB Julsd
MEIHMIMHBI, TEHETHKH, CEJeKIIMd M MOHHTOPHHIA OKpyKaroiiei cpensl.MexaHusM JaeHcTBHS
bepmenToB. DepMeHT-cyOCcTpaTHEIS xkomIuiekcsl. KoHcranTa JIUCCOLIHAIIH bepmeHT-
cyberparHoro komiutekca (KS) m koncranta Muxasmuca (KM).AxkTHBaTOpBl M HHTHOHTODBI
dbepmenToB.Biusuue KceHOOHOTHKOB Ha aKTHBHOCTH (pepmentoB.HomeHknaTypa u kiaaccupu-
kauust ¢epmenroB.IIpunuunel  kiaccudukanuun GepmeHTOB. I IpOoMbIIIUIEHHOE NONIYyYCHHE H
NPaKTHYEeCKOEe HCIOb30BaHHe (GepMeHTOB.[lepcrneKTHBbl MPaKTHYECKOr0 HCIOJIBL30BAHUS pH-
603uMOB U ab3uMOB 1151 6O0pEOEI ¢ 3a00JIEBAaHUSIMU YETIOBEKA.

Jlabopamopnuiit pabomsi
1. TepmonabuabHOCTE (PEPMEHTOB.
2.BiusiHue akTHBATOPOB M HHIMOUTOPOB Ha paboTy (EpMEHTOB.

Tema 8. Bumamunot u Hekomopsie opyzue 6uonozudecku aKkmusHsie coeOunenua (3 yaca)

Hcropusi OTKpPBITHS BATAMUHOB.POJIb BUTAMUHOB B IUTAHHUU YE€JIOBEKA M XHBOTHBIX.ABHTA-
MHUHO3BI, THIIOBHTAMHHO3BI, runepBUTaMuHO3b1. COOTHOLICHHE BUTaMHUHOB U
kopepmenToB.Buramepusa. JKupopactBopiMple BUTAMHHBLBHTamMMH A ¥ ero ydvactue B
sputensHoM akte.Butamuuel D, K u E u ux pons B obmene BemecTB.BojgopacTBopuMbIe
puTamuubl. Butamunel Bl, B2, B5, B6, B12, ux 3nauenue B oOmene BemiecTB.Buramun C
(ackopbuHOBas kucnota).PazHoobpazue OMONIOrHYECKH aKTHBHBIX COEJAMHEHUN: aHTHBUTAMUHBI,
aHTUOMOTUKY, (UTOHLHABI, TepOMIUABL, Ae(ONHAHTEI, POCTOBBIE BEIECTBA (BaKHEHIIHE
[PEJCTaBUTENIN ¥ MEXaHU3MBI JICHCTBHS).

Jlabopamopuvie pabomoi
1. KauecTBeHHas peaklusi Ha BATaMHUH A.
2.KonuuecTBeHHOE onpesie/ieHle BUTaMuHa P B uae.

Tema 9. Hyxkneunoesle Kuciomsl u ux oomen (2 yaca)

HcTopust OTKPHITHS M H3YYeHHs HYKJICHHOBBIX KHCJIOT, X XHMHYECKHUH cocTaB.XapakTepu-
CTHKa TYPUHOBBIX M MUPUMHIMHOBBIX OCHOBaHMH, BXONSIIMX B COCTaB HYKIEHHOBBIX
KuCIoT.J[Ba THMMA HYKJIEMHOBBIX KHCIOT: Je3okcupubonykiienHosas kuciora (JIHK) u
pubonykinentosas kucrnora (PHK).Pasmuums mexmy JIHK um PHK mo cocraBy riaBHBIX
a30TUCTBIX OCHOBAHMI, TIEHTO3aM, MOJIEKYJISPHOW Macce, JIOKaIM3alud B KIETKE H
¢ynxuusm.Crpykrypa u ¢ynxuun JJHK.Conepxanue JIHK B opranusMe u Jokanu3sanus e€ B
KneTke (SApo, MHTOXOHIPHMH, XJoporuiacta, smucoMsl).Pasmep u  QopMel  Mosekyn
JIHK Konsnesas ¢popma JTHK HekoTOphIX (haroB, MHTOXOHJApUH M XjoporuiacTos.llepsudHas
crpykrypa JIHK.Yenexu ©  mepcrneKTHBBI B pacluM(poBKe — CTPYKTYphl — I€HOMOB
MHKPOOPIaHH3MOB, pacTeHHil W XHBOTHBIX.IIpoekT «I'eHOM 4yenoBeka».BropuuHas cTpykTypa
JTHK (monens JIx.YVorcona u ®.Kpuxa).KoMrieMeHTapHOCTL a30THUCTBIX OCHOBAaHUH H €€
3HA4YEHHE IS BOCIIPOM3BEICHHS CTPYKTYpbI reHoMoB. TpeTuyHas CTPYyKTYypa
JIHK.Crepxcrmpamuzamus  JIHK.M30biToynocts ¥ KomiaktHocth Mouekyn JIHK.Ctpoenue



xpomaruna. Myrauuu B JIHK 1 haxTopsl, MX BEI3BIBaIOLIKE.Penapalus CTpYKTYpbl JIHK u e€
spauenue JUIs coxpaHeHus BuaoB.HaciencTBEHHBIC sa6onesanns. PHK, ux xnaccudukanus
(tPHK, pPHK, mPHK, maPHK, ™PHK, supycusie PHK).CpapHuTelbHas XapaKTEpUCIHKA
punoe PHK 1o wux CTpyKType H dynkumam. MexanusM  OHOCHHTE3a (peruTHKaIKH)
JTHK .®epmentsl (PHK-momimepasa, JIHK-nonmimepasa, JIHK-nurasa) u GenKoBbIe (baxTopEI,
y4acTBYIOIlME€ B  peILIMKalMH JTHK Peruikanuontas —BHIKa M STallbl OMOCHHTE3a
JTHK.OcoOeHHOCTH PCIUIHKALMK Y Tpo- H 3yKapuoT.bruocHHTE3 PHK (tpasckpunuus) u €€
peryauus y Ipo- H sykapuor.[loHsiTHE O TPAHCKPUITOHAX H oneponax.Co3peBaHHe
(npoueccunr) PHK.Crulaiicuar 1 ero BUBL. AyTOCIUIalCHHT. «Pelak THPOBAHHE) PHK.O6parnasd
TpAaHCKpHIIMsS. M & 3HAYeHHWe JUIA CYIICCTBOBAHMA BHpycOB (Ha TIpHMepe BHpyca
uMMyHOIe(HIMTA YellOBEeKa U BUPYCOB rpUIINIa) ¥ BHYTPUT€HOMHbIX nepectpoek.ITonsrue 0
[OJBH)KHBIX TEHETHYECKMX DJIEMEHTaX W MX 3HAYCHHH JULA SBOJIOLMH reqomoB.ITonsTue o
reHEeTHUECKOM nHKeHepuH. I [pUHITAIIBI u CTpaTeruu MOJIEKYJIAPHOTO
K1oHMpoBaHust.JJOCTIKEHNS K NEPCTIEKTHBEL MOJIEKYJISPHOI GHOTEXHOJIOTHH.

Jlabopamopnsie padomsi
1.Brienenye HyKJI€ONPOTCHHOB M3 JIPOACOKEH.

Tema 10. Yoneeoost u ux oomen (3 uaca)
Kaccndukaius yriaeBo/1oB.11pocTsie yrIeBOIbI (MOHOCaxapH/Bl) ¥ UX NPEICTAaBUTCIIH (pubo3a,
rmoko3a, hpykTo3a, rajakrosa). ClIoKHbIC yryieBojibl. J{ucaxapyibl (caxapo3a, 1aKTo3a,
ManbTo3a).Jloucaxapu/pl, UX CTPYKTYpa H [PEACTaBUTEIN (rIMKOTeH, Kpaxmall, KJIeT4aTka,
xuTHH ). DyHKIMH YTTIECBOIOB (sHepreTHyecKas, METabONIHYECKas, pelenTopHad 3
np.). T IMKOIPOTEHHbI KaK JIeTePMUHAHTEI TPYIITI kposu.O6MeH yrnepo/1oB.I1yTu pacnana
MOJIHCAXapHIOB.

Perysms  Qocdoponusa  TpH  yJacTHH - TOPMOHOB, G-6enkoB, UHAMO® u
npoTenHkrHa3. OoMeH rI0K030-6-(hocdara (AMXOTOMUYCCKHH H anoromuyeckuii myti).O6MeH
IIMPOBHHOTPAIHON cenorsmkomas.CimproBoe Gporkenue./leficTBre 5TaHONA HA OpraHu3M
yenoseka.lTonmmpepMEeHTHBIH KOMILJIEKC OKHCJIATENILHOT01€KapOOKCHITNPOBAHHS
MAPOBMHOTPATHON KUCIOTHL LKL TpUKAapOOHOBBIX M JIMKapPOOHOBBIX KHCIIOT, €ro 3Ha4YeHue B
obMeHe BellecTB M OOecleYeHUud OpraHusma snepruei. buocunTes yrieBojioB.ITonsitue 0
IepBHYHOM OHOCHHTE3e yriesoos.I mokoHeoreses. BHOCUHTE3 0JIUTO- U MoJIMCcaxapuIoB.

JlaGopamopHbsie pabombyi
1.1[BeTHBIE pEAKIMH HA Kpaxmall.
2 KayecTBEHHBIE PEAKIHIO HA MOHO- H IHCAXapH]IbI.

Tema 11. Tunudst u ux obmen (2 uaca)

OG1asi XapaKTEPUCTHKA H KIACCHPHKAIHS yunuioB.CTpyKTYypa B QYHKIHH munugoB.Pois
JIMITAIOB B NTOCTPOEHUH OHOJIOTHYECKUX memOpan.CTpyKTypa U QyHKIMH yunonporenHoB.00-
MeH 3KipoB.Pacraz KUpOB U B-OKUCIICHHE BBICIIHX KHPHBIX KUCJIOT. ] JTMOKCHIICBBIA LUK U €ro
pOJIb BO B3aMMOCBs3M OOMEHA JIMITH/IOB U yriesosioB.MexanusM GHOCHHTE3A BBICIIMX JKHPHDIX
xucnor.BruocunTes  Tpurmmnepuaos.Hapymenus B obmene kupoB.OxupeHue M €ro
npudrHBLBOCKH, UX CTPOCHHE, (yHKIMM ¥ TIPEJICTABHTCITH (cnepmariet, MYeTHHBIH Bock).Cre-
pupl. CTepolbl (X0secTepos1, Iprocrepoi u ap.).CTpykTypa U (QyHKLIHHE CTEPOH/IOB (xonesas
KHCIIOTa, CTEPOHIHBIC ropmonsr).®ocdosumuasl.bronoruyeckas  posk dochomumuos. Poc-
hOMHO3UTHIBI KAK HCTOYHHKH BTOPHIHBIX MOCPEJHAKOB TOPMOHOB.

JTabopamopnvie pabomsl
|.Onpe/ie/IeHne TeMIIepaTyphl IUIABICHAS U 3aTBCP/ICBAHMA JKHPOB.

2.OMynbrEpoBaHUE KUPOB.



Tema 12. Buonozuueckoe okucnenue u cunmes AT® (1 uac)

Victopusi WM3yueHWs IpOLECCOB OHONOTMYECKOTO  OKHCICHHS: pa6orer  A.H.baxa,
B.W.Iamanuxa, O.BapOypra, B.A.Durensrapara.Pastoobpasue (pepMeHTOB OHOJIOTHYECKOT0
oxucnenus.CucreMbl MUKPOCOMAJIBHOTO OKHCIICHHA B kietke. lluroxpom P-450 u ero poib B
eTOKCHKAIMUKCeHOOHOTHKOB, CyepOKCHUIMCMYTa3a, Karanasa ¥ ux pojlb B 3allATe Opra-
HH3Ma OT AKTHBHBIX (opM kuciopo/a.ConpsKeHHE OKHCICHHA C dochopunuposanuem.Cyo-
crparHoedochOpHITPOBAHHE U docdopummpoBanue Ha ypOBHE 3]1eKTPOHHO-TPAHCTIOPTHO#H
neru.[TorsiTHe O compsraronied MemOpaue muToxoHpuit. CTpoenne npoTOHHOHATa3e! U
BepoOsATHbIE MeXaHH3MBbI cuHTe3a ATO.

Tema 13. TopmoHbl u ux potb 6 00MeHe 6euiecms (5 uacos)
Knaccudukanus ropMoHoB.CTepouiHbIe TOPMOHBL: KOPTHKOCTEPOH, TECTOCTEPOH, ICTPAAHOIL,
HKIM30H. Mexanu3M NerCcTBHs CTEPOUIHBIX ropmoHoB.IlenTu/tHbIE ropMOHbI. XapaKTepucTuKa
MHCYJIMHA, TOPMOHA POCTa, THPEOTPOIHHA, FACTPUHA, BasonpeccuHa. MexaHusm JeHCTBUA
[IETNTHHBIX TOPMOHOB (Ha IpEMepe MIXoKareHa 1 uHcyuHa).CaxapHslii 1uaber 1 ero
sublIIpourie ropMOHEI (a/IpeHAIHH, ayKCHH, rub0epeMHbl, IUTOKHHHHBI, TpoCTarJaHAMHbL),
HX CTPYKTYpa U MEXaHU3M neiicTus. Prm3HHT-GakTopsl ropMOHOB. HeliporopMoHLI (21~
nopdums! 1 suKe(aniHe). [IpuMeHeHHe TOPMOHOB B METMITMHE 1 CEILCKOM XO3SIHCTBE.

Jlabopamopusie padbomsl

1 .KauyecTBeHHBIEC peaKllMKd HAa UHCYJTHH.
2.Peaxuus aJipeHAINHA C XJIOPHBIM JKEJIE30M.
3.Peakuus agpeHainHa ¢ HOIOM.

Tema 14. B3aumoceasv u pecyiauua 00MeHa eeuiecms. ITpobnemst GUOXUMUYECKOU
akonozuu (2 waca)

O6IMe NpeACTaBIeHHs. O B3aMMOCBA3H OOMCHA BCUICCTB B kierke. JToHsATHE O KIHOYEBbIX
MeTtabonauTax (MMPOBHHOIPAIHAs KHCIIOTA, kodepment-A U ap.).B3auMoCBA3b OenKkoBOro H
HYKJIEMHOBOTO 0OMEHa, 3HaYCHHE PETyJIATOPHBIX GeKoB. B3auMOCBs3b YIJIEBOJHOTO U OeNKo-
Boro oomena.Posib MHPOBHHOIPAJHON KHCIIOTBI M IHKIA KpeGea B 510l B3aumocss3u.B3au-
MOCBSI3b OOMEHa YIJIEBOJAOB M JIMIHM/IOB; POJb ALETHIIKOYH3UMA-A B 3TOM IIpoliecce.Y pOBHH
peryisuuu OOMEHa BEIIECTB: KICTOUHbIH, OpraHu3MeHHbBIH H HOMYJIAIMOHHBIH. T paHCKPHITIH-
OHHBIH (OTepOHHBIH) yPOBEHb peryssiinn. OCHOBHBIE MEXaHU3MBbI PETYJIAIHHA oOMeHa BEIECTB B
kieTke. OpraHu3MeHHbIH YPOBEHb perysiiuu. I opMOHaIbHASA peryJsius obmeHa
emecTs. KackajHplii MEXaHW3M peryjisuud ¢ ydacTdeM rOpMOHOB U BTOPHYHBIX
nocpetHUKOB. T IOy IS MOHHBIH  YPOBEHB peryJsuud. AHTHOMOTHKH MUKPOOOB, (DHTOHIMIBI
paCTeHI’lﬁ, TCJICpI'OHbI JKUBOTHBIX U HMX BJIMAHHC Ha IIpOLECChI )KPI3HeﬂCHTeJ'II>HOCTI/I.BKOHOI‘O-
GHOXHMHUYECKHE  B3aUMOJEHCTBHS € y4JacTHeM  pasjiM4HbIX  IPYyIH OpraHu3MOB:
MHKpOOPTaHU3MOB, IPHOOB, BBICIIHX pacTeHHH, >XMBOTHbBIX.TOKCHHBI pacrenuii.[Tumessre
jeTeppeHTsl M aHTH@uIaHTbLIIMIIEBbIE ATTPAKTAHTBL H CTUMYJISTOPBL. XE€MOPETyJISATOPEI,
BO3/IeHiCTBYIONHE Ha IMO3BOHOYHBIX JKUBOTHBIX.HaKomIeHHe ¥ HMCMOJb30BaHUE XHUBOTHBIMH
BTOPUYHBIX METaOONHMTOB PACTCHHH.AHTPONOICHHbIE GHOAKTUBHBIC BEIIECTBA M IMPOOJIEMBI
XUMMYECKOr0 3arpsisHeHusi Ouochepbl. DKONOrHIECKH HeszomacHble CrocoObl BO3ACHCTBHA Ha
pa3/IMUHbIEe BHBI JKHBOTHBIX, PACTCHUH ¥ MHKPOOPraHA3MOB.

Tema 15. Xumuueckuii snemenm (2 uaca)

Crpoenne 1 coctaB aToMa. COCTaBJICHAE JJIEKTPOHHBIX 1 3JIeKTPOHHO-Tpaduyeckux HopMy
ATOMOB XUMMUYECKHX 3JICMEHTOB. BaJICHTHOCTh U CTENCHb OKHCIICHHS XHMHIECKUX 3JIEMEHTOB.
[Tepuouyeckuii 3akoH. CpaBHHTENbHAsS XapaKTEPHCTHKA XAMHYECKHX JJIEMEHTOB II0 HX
[OJIOYKEHHIO B IOPS/IKOBON CHCTEME XHMHYECKHX 9IEMEHTOB U CTPOCHHIO aTOMa.

Tema 16. Beugecmeo (6 uacos)



TMocTosHuas ABOraapo. BeUUMCIEHHE CTPYKTYPHBIX ¢IMHHI] B OIpE/IETIEHHOM KOIHUCCTBE,
Mmacce wid OOBEME BeEleCTBa. YpaBHeHHEC Menpeneesa-Knaiinepona. CriocoObl BBIPAXKEHHUS
KOHIIEHTPAIIMH PacTBOPoB (Maccosas, monsipaasi) [IpaBiiio CMCIICHHA pacTBOPOB, («IPaBHIIO
KpecTay). KpucTannoruaparsl.

Tema 17. Xumuueckue peaxyuu (10 uacose)

[eHeTHyeckas CBA3b MEXAy KiIaccaMu HEOPraHMYeCKMX M OpraHndecKux BEIIECTB.
TepMOXUMHYECKHE YPABHEHHS peaxuuit. TeroBo ekt peakiuu. 3aKoH [ecca. DHTAIBIHA
peakiuit. CKOPOCTh XUMHYECKOH peaKiyH. XuMHUYeCKoe paBHOBECHC. KoHCTaHTa paBHOBECHS.
Peakiuyl B pacTBOpax 3JIeKTPOIUTOB. Tumponu3 coneid, pH pacTBOPOB.

Tema 18. Ilo3nanue u npumeHenue 6euiecms (5 uacos)
Brrumc/ieHHe Maccsl WIH 00bEMa MPOIYKTa peakiuuu Io H3BeCTHOH Macce WIH 00BEMY
HCXOJIAIIEr0 BEIIECTBA, COCPKAIIEro IPUMECH.
Brrunciaenne Macchl (00bEMa) KOMIIOHCHTOB CcMecH BeIeCTB TMOJTHOCTBIO HIIH YaCTUYHO
BlauMoOeiicTRYIOME €  PEarcHTOM. DJIeKTPOJIN3  paciuiaBos M pacTBOpOB  COJIEH.
CTepeoMeTPUIECKHE CXEMBI peakiif ¥ pacuEThl MO HUM.

Tema 19. Ilpoekmnas paboma

[Ipennaraercs 11 IIPOEKTHO# pabOTHI CIIE/yIOIIHE TEMBT (mpuMepHEIe):

1. KauecTBEHHbIE peaKkilii Ha aMHHOKHCIIOTBI H OenKH.

2. TlpuroToBJieHHe PacTBOpa oenka (SMUHOTrO anpOymuHa).PazaencHue GeIKOB KypUHOro sila
110 BX PacTBOPUMOCTH. [leHaTypalus Genkos (oOparumas U HeobOpaTuMast).

3. CpaBHHMTENbHBIH aHAIM3 MPOXYKTOB KHCIOTHOTO ¥ (PepMEHTATHBHOTO THIpOIM3a Jii- H
nosMcaxapuaos (Ha mpuMepe caxaposbl i Kpaxmaa).

4, Crienu(PUIHOCTD JICHCTBUA (bepMEHTOB (amurasa).

5. BimsiHME HA AKTHBHOCTH ()EPMEHTOB TEMIICPATY PRI, pH, aKTHBAaTOPOB UHIrUOUTOPOB.

6. Boitenienue puOOHYKIICONPOTEHHOB U3 JIPOOKEH.

7 KauecTBEHHOE OTpE/Ie/IeHHE IIPOLYKTOB MHpOIIH3a pUOOHYKJIEOPOTEHHOB.

8. BpimejieHHe [JIMKOreHa M3 TNEHCHH KUBOTHBIX.COIIOCTABICHAE CTPYKTYpbl MIHKOreHa "
Kpaxmaa.

9. Paznenenue yrieBoJA0B METOIOM TOHKOCIONHO# XpoMaTorpaduu.

10. I'uIposiu3 KUPOB MO ACHCTBHEM JIAIA3BL.

11. BausiHue sKeTuy Ha aKTHBHOCTD JIMITA3hL.

12. KayecTBEHHbIC pEAKIIMH HA TOPMOHBIL.
13. Buorennas knaccuduranus XUMHIECKHX 3JIEMEHTOB.
BHoOJIOrHYecKH aKTHBHBIC BEIICCTBA. BuramMuHBL
BHOJOrMUECKH AKTUBHBIE I00ABKH: npodanarys Wi noJb3a?
Buosioruueckas pojib BATAMHHOB.
14. Butamusn C ¥ ero 3Ha4eHHC.
15. MckycCTBEHHBIC XKUPbI — yIposa 3JI0POBBIO.
16. Wcrnonbp30BaHue APOKIKEH B UIIEBOM MPOMBIIIICHHOCTH.
17. UccnenoBanue GU3NKO-XHMHUIECKUX CBOMCTB MOJIOKa pa3HbIX TIPOM3BOIHTEIICH,
HMEIOLIX KOJIOTHUEeCKHii cepTHHKAT.
18. Mozt B IPOYKTaxX MATAHMs U BIUSHHE €TI0 Ha OpraHM3M 4eJIoBeKa.

KaJjienapHo-TeMaTHYeCKOe IIAHHPOBANHE BHEYPOUHOIT 1eSITEILHOCTH 110 XHMHH 10
xaace (2022-2023 yu. rox)

Ne Hazsauue pa3/ie/ioB H TEM Koa | Hcnoab3oBa

p4yec | HHE




TBO
qaco

obopyaosan
Hsl LIeHTpa
€CTECTBEHHO
HAY4HOH H
TEXHOJ0ruY
€CKOH
HANPAaBJIeHH
ocTeH
«Touka
pocray

10 kaace

Tema

Pacuersr o
XUMHYECKHUM

dbopmynam (7 1)

1 OCHOBHBIE NOHATHS U 3daKOHbI XUMHH.

[ludposas
nabopatopus
IO XUMHH

JlemoncTpalg
MOHHOE
obopyoBaHu
¢

3. Maccosas noJis. Berancienue MaccoBoi
JIOJIK XUMHUYECKOT'0 3JIEMEHTA B COEIUHEHUM.

[Mudposas
naboparopus
110 XHMHHU

JlemoHcTpair
HOHHOE
obopynoBaHH
e

4. BeiBox xumndeckoii popMyIisl BenecTsa
10 MacCOBBIM JOJISIM 3JIEMEHTOB.

[Tudpposas
naboparopus
110 XUMUH

JlemoHncTpary
HMOHHOE
obopynoBanu
e

5. OTHOCHTENBHAS [IJIOTHOCTH Ia30B.
VYcranoBenue npocreiiiiei GopMyJisl
BEII[ECTBA 10 MACCOBBIM JIOJISIM 3JIEMEHTOB.

[{udposas
naboparopus
10 XUMHHU

JemoncTpair
HOHHOE
obopyioBaHH
e

6. BemBox dopMmynsl  BemecTBa IO
OTHOCHTE/IbHOH IUIOTHOCTH Ta30B H Macce
(oObeMy MIH  KOJIHYECTBY) IPOAYKTOB
CropaHus.

[udposas
naboparopus
10 XUMUH

JlemoncTpaly
HOHHOE
obopynoBaHu
e

7. Pemienue 3amannit EI'D




Tema

BbIYMCIICHUASA 110

ypaBHEHHUAM
XUMUYECKHX

peakuuii (20 9)

8. Bpruncienue Macchl (KOJIUYECTBa, oO6BpeMa) [{upposas
BEIecTBa MO M3BECTHOM Macce(KOIMYecTBY, naboparopus
06BEMY)OIHOr0 U3 BCTYNHMBIIMX B PEAKIHIO 10 XHMHH
MJTH [IOJTYYHMBIIMXCS BEIIECTB.
9. TenioBoii ekt peakuuu. PacyeTsl Mo [ludpposas
TEPMOXMMUYECKUM YPABHEHUSIM. nabopaTopust
110 XUMHUH
10. Bprupcienne Macesl (Koau4ecTsa, [udposas
06BeMa) TIPO/IYKTa PeaKiiH, €CId OIHO U3 nabopaTopHs
HCXO/IHBIX BEIIECTB JIaHO B U30BITKE. 10 XUMHUH
11-12. XuMuuecKHue CBOMCTBA [{udposas
YIJIEBOJIOPO/IOB M CIOCOOBI MX TIOJYCHHA. nabopaTopusi
10 XMUMHH
13-14. CxeMbl IpeBpaIleHHMH, OTPaXKaIOLINe [{udposas
rEHETHYECKYIO CBA3b MEXIY nabopaTopust
YIJIeBOI0PO/IAMH. 110 XUMHUH
15-16. Beunciienue macch (0obema) [Tudposas
IPOJIyKTa PeaKiH M0 U3BECTHOH Macce nabopaTopus
(0OBeMy) HCXO/IHOTO BELIECTBA, 10 XUMHUHU
COZIepIKaLLero ONpeeIeHHYI0 MacCoBYIO
JIOJIXO TIPHMECEH.
17-18. BoIuucienue MacCoBOM M 00BeMHO# [Tudposas
JIOJIA BBIXOJIA MPOJYKTa peakuH OT nabopaTopus
TEOPETHIECKH BO3MOKHOTO. 0 XUMHH
«Touka
pocra»
19-20 BerauciieH#e IpoIeHTHOTO cocTaBa Iudposad
CMECH BEIIeCTB, BCTYIIMBIINX B PEAKIHIO. naGopaTopus
10 XHMHH
«Touka
pocTtay
21-22 CxeMbl IPEeBpaIEHHHN, OTPAKAIOIIHE [{u¢pposast
reHeTHUECKYIO CBA3b M1y KilaccaMu nabopaTropyus
OpPraHMYECKNAX COSTIMHEHHI. 110 XUMHUH
«Touka
pocTa»
23-24. CocTaB/ieHHe CXeM NPEBPAICHHH, [{udposas
OTpaXKAIOIMX TEHETHIECKYIO CBA3b MEXILY nabopaTtopus
KJIaccamMy OPraHUYecKHX COe/IHHEHHH. 10 XUMHH
«Touka
pocTay
25-26. Penrenue 3KCrepUMEHTAIBHBIX 3a/1a4. [{udposas
nabopaTopHs

10 XUMHH




«Touka
pocTax

27-28 Pemenre KOMOMHMPOBAHHBIX 3a1at.

Tema | XUMUYECKUM 29-30.1udpossie garanky. O6mue JlaTuuk 3J71€eK
3 3KCMEPUMEHT H | XapaKTepHCTHKH. TPOIPOBOAHO
U poBLIE JIa- cth. JlaTunK
Goparopun (59) Temnepatryp
Bl
31-32. JIP Nel.Ilpuembi pa6oTol B JlaT4uk s5eK
XHMH4€eCKOoii J1adopaTopHuu. TPOIPOBOIHO
cru. JlaTunk
Temnepartyp
bl
33.JIP Ne2. Iludposas maboparopust no JlaTuuk J1€K
XUMHH. TPOTIPOBOIHO
ctu. JlaTunk
Temnepartyp
bl JlaTunkK
JJIEK
TPOIPOBOIHO
ctd. JlaTuuk
Temmneparyp
bl
Tema | Beenenue B 34-35. Buoxumus. Mcropusi pa3BUTHS [{udponas
4 Guoxumuio (2u) | Guoxumun. MeTo bl GHOXHMHYECKHX nabopaTopus
UCCIIeJOBAaHHIHA. 10 XUMHH
«Touka
pocTa»
Tema | XUMUUCCKHH 36-37.buoreHHsbie [{udposas
5 cocTaB HeMeHThL. BHOreOXHMHYECKHl KpyroBOpOT nabopatopus
OpraHu3MOB H BEILIECTB B IPHPOJIE. 0 XUMHH
oO1ee MOHATHE «Touxka
06 obmMene pocTa»
BEILIECTB H
SHEPruH B 38-39. BuoJIOrH4ecK aKTUBHBIE COCAMHCHHA, [{udposas
KMBOM MPUPOJE | MX POJb B KU3HH YENIOBEKA, JKUBOTHBIX H naboparopus
(8 9) pacTeHuH. 0 XMUMHHU
«Touxa
pocTa»
40-41. ITonsTHe O NEeCTHIMIAX U UX BHJIAX.
42-43 JIP Ne3. KauecTBeHHBIH aHA/IN3 JlaT4uK 3J1eK
OpraHHYecKNX COeTHHEeHH TPOIPOBOIHO
cru. JlaTauk
Temnepatyp
Bl
Tema | Benku. Pacnan u | 44-45. Ctpoenue H CTpyKTypa OEJIKOB.
6 OuocHHTE3 46. Croiictpa 6enkoB. QyHKIIHOHAIBHASA [{udposas
oenkoB (9 1) Ki1accupukanus OeNIKoB. nabopaTopusi

110 XUMHUH




«Touyka
pocTay

47-48. Pacmniajg 6enkoB.

[{udposas
naboparopus
10 XUMHUH
«Touyka

pocTa»

49-50. buocunres OENKOB.

Ludpopas
naboparopust
10 XHMHH
«Touxka
pocTay

51. JIP Ned4. Bausinue TemnepaTypsl Ha
cBoiicTBa 0eJKOB.

[ludposas
naboparopus
110 XHMHH
«Touxa
pocTa»

52. JIP NeS. Bausinne usmenenus pH na
cBoiicrBa OeskoB. L{BeTHbIE peakuun Ha
(T INTH

[{udpopas
nabopatopus
10 XMUMHH
«Touka
pocTtay

Tema

DepmeHTHI (64)

53-54. Crpoenue u cBoiictBa hepMeHTOB.
Mexanu3m aeicTBus (HEpMEHTOB.

[Tudposas
saboparopusi
10 XUMHUH
«Touka
pocTay

55-56. IIpoMbIIIEHHOE MOJIy4eHHE U
IIPaKTHYECKOEe UCTIOJIb30BaHUE (DEPMEHTOB.

[{udpoas
naGopaTopus
10 XUMHH
«Touka
pocTa»

S7. JIP Ne6.
¢depmMenToB.

TepmosabuiabHOCTH

[Tudposas
nabopaTtopus
Mo XuMHH
«Touka
pocTtay

58. JIP Ne7. BinsiHHe aKTHBATOPOB H
HHruONTOPOB Ha padoTy hepmMeHTOB

[{udposas
naboparopus
0 XHMHUH
«Touka
pocTay

Tema

ButamMunEbl 1
HEKOTOpBIE
JIpyrue
OHMOJIOrHYECKH
aKTUBHBIE
COEIUHEHUS
(69)

59-60. Buramunsl. Mcropust OTKpBITHS.
Knaccupukanus.

L{udponsas
naboparopus
110 XUMHH
«Touka
pocTay

61-62. Pasnoobpa3sue GHONOrHYeCKH aKTHBHBIX
COE/IMHEHHH.

63.JIP Ne8. KauecTBeHHasi peaKnus Ha
BHTAMHH A.

[Tudposas
nabopaTtopus

Mo XUMHUH




«Touka

pocTay
64. JIP Ne9. KosimuecTBeHHOC [udpponas
onpeaeaenneBuTaMuna P B yae. naboparopust
10 XUMUH
«Touka
pocTa»
Tema | Hyxneunossle | 65-66. CocTas, CTPOCHHC, bynKunH [{u¢pposas
9 KHUCJIOTBI M MX HYKJIEHHOBBIX KHCJIOT. bHOCHHTE3 JIHK n nabopaTopust
obwmeH (44) PHK. 10 XUMUHU
«Touka
pocTra»
67. l'eneTuveckast HHKCHEPHSL. L{udposas
MonexynsipHast GMOTEXHOJIOTHS. nabopaTtopHst
10 XUMUH
«Touka
pocTta»
68. JIP Nel(. Boinenenne [Mudposas
HYKJICONPOTEHHOB H3 IPOKIKeil. naboparopus
110 XUMHH
«Touka
pocTay
Tema | YIJIeBOJABI H HX 58..Kuiaccuduxauus yrieponos. OyHKIHMH [Tudposas
10 obmeH (5 9) yIJIEBOJOB. naGopaTopus
110 XUMHUH
«Touka
pocTay
59. O6men yriesonoB.IlyTu pacnana [{udposas
MOJIMCaxapui0B. nmaboparopus
110 XUMHH
«Touxka
pocTay
60. buocuHTE3 YIJI€BOJIOB.
61.JIP Nel. IlBeTHBIE peaKHH HA [{udposas
KpaxmaJi. nabopaTtopHs
10 XUMHUH
«Touxa
pocTay
62. JIP Ne2. KauecTBeHHbIE PEAKIHIO HA [{udposas
MOHO- H IHCAXAPH/BL. nmabopaTopust
10 XUMHH
«Touka
pocTay
Tema | JInnuab! v UX 63. XapakTepucTHKa M KiaccuuKanus [ludposas
11 oOmeH (549) sunuoB. CTpyKTYpa ¥ pyHKIUH JIMITHIIOB. nabopaTopust
Pacnaz )xupoB. 10 XUMHH
«Touka
pocTay
64. Mexanu3m OHOCHHTE3a BBICIITHX Hudporas
JKMPHBIX KHCJIOT. BuocuHTes sabopatopust
tpurymuepuos. Hapymenus B obmeHe 110 XUMHUH




JKUPOB. «Touka
pocTay
65. Bocku. Creponpl. Qoc(oIMITH/IbL.
66. JIP Ne3. OnpenesieHue TeMnepaTypbl [udposas
NJIABJICHHS U 3aTBepAeBAHNS KUPOB. niabopaTtopust
10 XHMHH
«Toyka
pocTa»
67. JIP Ned. DMy IbrHPOBAHHE JKHUPOB.
Tema | Buonorugeckoe 68. Crpoenne npotoHHOHATPa3s! U [Tudposas
12 OKHCJICHHE H BepOSTHBIE MeXaHU3MbI cuHTe3a ATD. nabopaTopHsi
cunre3 ATO (1 9) 110 XUMHH
«Touka
pocTay
Tema | ['opMOHBI B HX 69. Ctepounubie ropMOHbL. MeXaHu3M [udposas
13 poJib B 0OMeHe JIEHCTBUS CTEPOUIHBIX TOPMOHOB nabopaTopus
BemiecTB (5 4) 110 XUMHH
«Touka
pocTay
70. TlenTuansie ropMOHbL. MeXaHU3M JeH- [{udposas
CTBHS NMENTUIHBIX TOpMOHOB. CaxapHbIi nabopaTopust
quabeTr U ero BHJIBL. 110 XHMHHU
«Touka
pocTay
71. TIpo4ne rOPMOHBI, HX CTPYKTYpa U [ludposas
MexaHu3M jeicTeus. [Ipumenenue nabopaTopust
rOPMOHOB B MEJIMIIMHE H CEJIbCKOM 110 XUMHH
XO3SHCTBE. «Touka
pocTay
72. JIP Ne5. KauecTBeHHbIE PEaKIHMH HA I{udposas
HHCYJIMH. naboparopus
10 XHUMHH
«Touka
pocTay
73. JIP Ne6. Peakuus aipeHaJIHHA C [{udposas
XJIOPHBIM 7KeJIe30M U HOoA0M. nmaboparopust
10 XUMHH
«Touka
pocTa»
Tema | B3auMocBs3b U 74. O61mue npeCTaBIeHH O B3aUMOCBS3H [{udposas
14 peryysuusi oOMeHa | 0OMeHa BEIECTB B KJIETKE. nabopaTopHs
BEIIECTB. 10 XUMHUH
[TpoGiemsl «Touxa
OHOXMMHUYECKOH pocTa»
9KOJIOruH (2 9) 75. TTpoGiemMbl XHMHYECKOTO 3arpA3HEHAS [{udposas
Grocdepsl. DKOJIOrHuecKu Oe30macHbIe naboparopus
criocoObI BO3ACHCTBHS Ha )KUBbIC 10 XUMHH
OpraHu3MBbl. «Touka
pocTa»
Tema | XuUMHUYECKHI 76. CrpoeHe ¥  COCTaB  aToma. [{udposas
15 3JIEMEHT (2 4) BajleHTHOCTL W CTENEHb  OKHCIICHHA nabopaTopus




XUMHYECKHX 3N1eMeHTOB. [lepuoandeckuii 110 XUMHH
3aKOH. «Touka
pocTay
77. CocraBieHHe JIEKTPOHHBIX U [Tudposas
BJIEKTPOHHO-Tpaduueckux GopMyI naboparopust
aTOMOB XMMHYECKHX JJIEMEHTOB. 110 XHUMHH
«Touka
pocTay
Tema | BemectBo (6 4) 78. IToctossnuas ABoraapo. Beruucienue [Mudposas
16 CTPYKTYPHBIX €IMHHIL] B ONIPEICIEHHOM nmaboparopus
KOJINYECTBE, Macce Win 00bEME BEILIECTBA. 110 XUMHH
«Touka
pocTa»
79. Ypasuenune Menneneesa-Kainepona. [ludposas
Kpucramioruaparsl. naboparopust
10 XUMHH
«Touxka
pocTa»
80. CiocoObl BeIpaXKEHUsI KOHLICHTPAIUX [Mudposas
pacTBOpOB (MaccoBas, MOJISIpHas) naboparopus
10 XUMHUH
«Touka
pocTay
81. IlpaBuiio cMemeHus pacTBOPOB,
(«IIpaBUIIO KPECTa).
82. JIP Ne7. Ilepechimennbie pacTBOPbI
83. JIP Ne8. Onpenenenne [Tudposas
KOHLEHTPALMH COJISTHOM KHCJIOTDI naboparopus
KOH/IYKTOMETPHYECKHM THTPOBAHHEM 110 XUMHUH
«Touka
pocTa»
Tema | Xumuueckue 84. 'eHeTnyeckas CBSA3b MEXAY KJlacCaMHu [{udposas
17 peaxiuu (104) HEOPraHUYECKHX U OPraHu4eCKUX nabopaTopHs
BEIIIECTB. 110 XUMHHU
«Touka
pocta»
85. Tepmoxumuyeckue ypaBHEHHUS [{udposas
peaxiuii. TennoBo# 2 dexT peakuuu. jnaboparopust
110 XUMHH
«Touxa
pocTay
86. JIP Ne9. Onpeneienne TenjaioBoro [ludposas
¢ dexTa pacTBOpPEHHS BEIECTB B BO/1e naboparopus
0 XMUMUH
«Touka
pocTay
87. CKOpOCTh XUMHYECKON peaKIiHu. [{udposas
XuMHYECKOe paBHOBECHE. naboparopus
10 XUMHH
«Touka
pocTay
88. JIP Nel0. DxcniepumMeHTAJbHOE I{udposast




onpenenelme CKOpPOCTH XHMHYECKOH

nabopaTopus

peaKuuH. 110 XUMHHU
«Touka
pocTa»
89. Peakiuy B pacTBOpax 3JIEKTPOJIUTOB.
90. JIP Nell. Onpenesienne [udposas
3J1eKTPOIPOBOAHOCTH CHIBHBIX H naboparopus
¢1a0BIX 2JIEKTPOJIHTOB. 110 XUMHUH
«Touka
pocTa
91. 'maposu3 Colelt, pH pacTBOpOB.
92. JIP Ne12. Onpeneaenne pH Iudposas
pacTBOPOB coJiei nabopaTopus
110 XUMHH
«Touka
pocTay
93_JIP Ne13. Bausinue TeMnepaTypbl Ha Ludposast
cTeneHb THAPOJIN3a AleTaTa HaTPHs naboparopus
10 XUMHH
«Touka
pocTa»
Tema | [loznanue u 94 BprumclIeHne Macchl Wi 00bEMa [udposas
18 pUMEHEHHE IIPOAYKTa peaKiuH 1o W3BECTHOHM Macce nabopaTopus
peniecTB (549) WK 00BEMY HCXOJIAIIEro BEIIECTBa, 110 XUMHUHU
cojiepKallero MpUMeCH. «Touka
pocTa»
05 Bpruncienne Maccsl (006EMa) [udposas
KOMITOHEHTOB CMECH BEIECTB MOJIHOCTBIO nabopaTopus
JUTH YaCTHYHO B3aHMOJICHCTBYIOLIHE C 10 XHMHH
peareHTOM. «Touka
pocTay
96 DJIeKTPOJIM3 PACILIABOB M PaCTBOPOB [Tudposas
CcoJIei. naboparopus
10 XUMHH
«Touka
pocTa»
97. CTepeoMeTpHIECKHE CXEMBI peakuui 1 [Tudposas
pacu€Tel 10 HUM. nabopaTopus
10 XUMUH
«Touka
pocTa»
98Peurenue 3ananuit EI'D
Tema | IlpoexTHas pabota | 99. Jrans! uccnenosanus. Iloaroroska
19 (44) IPOEKTHBIX paboT.

100-102 3amura NPOEKTHBIX paboT




