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IHosicHuTEALHAA 3aIIHCKA

ILlenv npozpammur

O3HaKOMHUTH y4amuxcs ¢ OHOXMMHMEH KaK HayKOW SKCIIepUMEHTAIbHOW, coyerarouieil B cebe
OpraHMYecKyl0 XUMHUI0 W Ouojormro. Takke MmaHHBIA Kypc TMOMOXeT C(OpMHUPOBaTH HAaBBIKU
CaMOCTOSTEIIbHOW PabOThl ¢ HU(POBBIMU JIATYNKAMU, MTPOBEACHUS U3MEPEHHI U 00pabOTKH MOTyYeHHBIX
n3MepeHuil. Pa3BUTh MO3HABATENBbHBIA MHTEPEC M METANpeAMETHbIE KOMIIETCHIMH OOYdJaloIIMXCs 4yepes
MPAKTUYECKYIO AEATENbHOCTh;, PACIIUPUTh, YIIIYOMTh W OOOOIIMUTH 3HAHHWS O CTPOCHUH, CBOWCTBAX M
byHkuusax OMoMoseKyn; chopMUPOBaTh YCTOHMYMBEIN HMHTEpeC K MPO(GECCHOHATBHON IEATENbHOCTH B
00J1aCTH €CTECTBEHHBIX HaYK.

Cpoku peanuzayuu
[Iporpamma paccuutana Ha 2 rosa oOyuyenus. (10 kimacc — 68 yacos, 11 knacc — 68 yacos).

IInanupyemMble pe3yJbTaThbl 0CBOCHHS Y4eOHOI0 MpeMeTa XMMHH € ONMCAHNEM YHMBePCAJIbHbIX
Y4eOHBIX el CTBHIi, JOCTUIaeMbIX 00y4AOIIMMHUCS
JIuunocmmnuie pesynomamaor:

O6yuyatowpincs NnoayYnT BOSMOXKHOCTb A (DOPMUPOBAHMS CRefytoLmMX IMYHOCTHbIX YY:

- OTIpeJICJICHHEe MOTHUBAIMH U3y4eHUs Y9eOHOTO MaTepuaa;

- OOCHHMBAHUEC YCBAaNBacMOI'0 yqe6H0r0 Marepuaina, uCXodsa U3 COOUAJIbHBIX U IMYHOCTHBIX HeHHOCTefI;

- IIOBBIIICHUE CBOCT'O 06pa30BaTeJ'ILHOFO YPOBHA U YPOBHA TOTOBHOCTHU K U3YUCHUIO OCHOBHBIX
UCTOPUYECKUX COOBITHI, CBA3AHHBIX C UCTOPUEH pa3BUTHS XUMUHU U OOIIECTBA;

- 3HAHUC IMpaBUJI MOBCACHU B qp63BBIqaﬁHBIX CUTyaluAX;

- OLICHUBAHUE COIMAILHON 3HAUMMOCTH Tpodeccuii, CBI3aHHBIX C XUMHEH;

- BJIaJicHUE IpaBUIaMUu 0e30macHoro 06paH_[eHI/I$I C XMMHUYECKHUMU BEIICCTBAMHU U 060py,I[OBaHI/IeM,
MPOSBJICHUE FKOJOTUYECKON KYIbTYPBI.

Memanpeomemmnuwie pe3yibmamoi:
Pezynamuenuvie
O6yyaroLmMiics NONYYUT BO3MOMKHOCTb A1t (DOPMUPOBAHIS CNEAYIOLLMX PETYNSTUBHbIX
yya
- 1leJienoJiaranye, BKIIIoYasi MOCTaHOBKY HOBBIX IIeJieH, peoOpa3oBaHUE MPAKTUYECKOM 3a/1a4H B
MI03HABATENIbHYIO, CAMOCTOSITENIbHBIN aHAIN3 YCIOBHUM TOCTHKEHHUS 1I€JTM Ha OCHOBE yu€Ta BBIJICTICHHBIX
YUUTEIIEM OPUEHTUPOB JICHCTBHUS B HOBOM Y4eOHOM MaTepuae;
- INIAHUPOBAHUE YT JOCTHKEHHUS LIeTIei;
- YCTaHaBJIMBAHUE LI€JICBBIX MPUOPUTETOB, BbIICJICHHE aIbTEPHATUBHBIX CIOCOO0B JOCTHKEHHUS LIETH U
BBIOOD HanboJee 3(h(peKTUBHOTO crocooa;
- YMEHHUE CAMOCTOSITENIbHO KOHTPOJIUPOBATh CBOE BPEMsl M YIIPABIISATh UM;
- YMEHHUE MPUHUMATh pelIeHHsl B MPOOIEMHON CUTYaIlUH;
- MOCTaHOBKA y4eOHO 3a7auu, COCTaBICHUE TIJIaHa U TIOCTIeI0BATEILHOCTH JICHCTBUM;
- opranuzanus pabo4ero Mecrta Mpy BHITOJTHEHUH XUMHUECKOTO IKCIIEPUMEHTA;
- MPOTHO3UPOBAHKE PE3yNIbTaTa YCBOCHUS, OIICHUBAHNE YCBOEHHOTO MaTepHana, OlleHKa KadyecTBa u
YPOBHS YCBOEHUS, KOPPEKIIKSA B TUTAH U CIIOCO0 MEHCTBUSI MPU HEOOXOAUMOCTH.

Ilo3naseamenvuuie
OGyuaroLLuiics NoNyYnT BOSMOXKHOCTb /11 (DOPMMPOBAHMS ClefytoLLyX No3HaBaTeNbHbIX YY/:
- IIOMCK U BBIACIICHUC I/IH(I)OpMaI_II/II/I;



- aHANW3 YCIJIOBHIA U TpeOOBaHMIA 3a7a4H, BEIOOP, COTIOCTABIICHHE U 0OOCHOBAHUE CIIOCO0A PEIICHHS
3aJauu;

- BBIOOp Hambosiee 3((HEeKTUBHBIX CITIOCOOOB PEIICHHUS 3a/Ia4H B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBU;

- BBIJIBIDKEHHE U 000CHOBAaHUE TUIIOTE3BI, BBIOOP criocoda e€ MpoBepKH;

- CaMOCTOSITETILHOE CO3/[aHNE AJITOPUTMA JIEATETLHOCTH MIPH PEIICHUH IPOOIeM TBOPUYECKOTO U
MIOMCKOBOTO XapakTepa;

- YMEHHUS XapaKTepU30BaTh BEIIECTBA T10 COCTABY, CTPOSHHIO U CBOHCTBAM;

- ONUCHIBAHUE CBOMCTB TBEPABIX, )KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICICHUE X CYIIECTBEHHBIX
MIPU3HAKOB;

- M300pakeHNE COCTaBa MPOCTEHIINX BEIECTB C TIOMOIIBI0 XUMHUECKUX (POPMYIT U CYIIHOCTH
XUMUYECKHUX PEaKIHi ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHHIA;

-IpoBeACHNE HAOIIOICHUI 1 ONTUCaHKe TPU3HAKOB U YCIIOBUN T€UEHUSI XMMHUECKUX peaKuH,

BBITIOJTHEHHE XHMHYECKOTO IKCIIEPUMEHTA, BEIBOJIBI HA OCHOBE aHAJIHM3a HAOMIOACHUH 32 SKCIIEPUMEHTOM,

peleHue 3a1a4, NoIydeHHe XUMAYECKOH NHPOPMAITIH U3 Pa3IMYHBIX HCTOYHUKOB;

- YMEHHE OpPTaHU30BBIBAThH HCCIIEIOBAHUE C IIEINBIO TIPOBEPKU TUTIOTES;

- YMEHHE JIeNaTh yMO3aKII0OUYeHUs (MHIYKTHBHOE U IO aHAIIOTHUH) U BBIBOJIBL;

- yMeHHEe 0OBEKTHBHO OI[CHHBATH HH(DOPMAIUIO O BEIIECTBAX M XMMUYECKHX MPOIIECCaX, KPUTHIECKU
OTHOCHTKCS K IICEBJOHAYYHON HH(DOPMAITHH.

Kommynuxamuenoie

O6yyatoLLMincs NoMyunT BOSMOXKHOCTb /19 (DOPMUPOBaHUSA CNeLyHOLLMX KOMMYHUKATUBHBLIX YY[:

- ITOJTHOE ¥ TOYHOE BHIPAYKEHUE CBOMX MBICIICH B COOTBETCTBHH C 33/1a9aMH M YCIOBHSIMA KOMMYHHKAIIHH;

- aJICKBaTHOE HCIOJIb30BAaHHUE PEUYEBHIX CPEACTB ISl IUCKYCCUU M apTyMEHTAIINY CBOCH TIO3HUIINHU, YMEHUE
IPEACTaBIATh KOHKPETHOE COJIEp’KaHue C COOOIIEHHEM eTo B MMCbMEHHOH U YCTHOH (opMme,
ompeneseHne Croco00B B3aUMOICHCTBHS, COTPYTHUUECTBO B IMMOMCKE U cOope nHpopmanuu;

- oTIpeJieNieHre croco00B B3aNMOACHCTBHS, COTPYIHUYECTBO B MONCKE U cOope nHpOopMaIy, ydacTie B
JManore, MIaHNPOBAaHUE OOIINX CITIOCOOOB PabOTHI, MPOSBICHUE YBAKUTEIBHOTO OTHOMICHUS K APYTUM
00y4aeMbIM;

- OTIMCAHUE COJICPIKAHUS BBITTOJIHIEMBIX JEUCTBHIA C LEIBI0 OPUESHTUPOBKH MIPEAMETHO - IPAKTUIECKON
IeATeIbHOCTH;

- YMEHHS YYUTHIBATh pa3Hble MHEHUS U CTPEMHUTHCS K KOOPAWHALMY PA3IUYHBIX TO3UIHH B
COTPYIHUYECTBE;

- (hopMyITpOBaTh COOCTBEHHOE MHEHHE U MMO3ULUIO, apTYMEHTHPOBATh U KOOPAMHUPOBATH €€ C
MO3HULUSMHU TAPTHEPOB B COTPYAHUYECTBE MTPU BHIPAOOTKE OOIIEro pelIeHNsI B COBMECTHOM
IeATeIbHOCTH;

- OCYLIECTBIISATH B3aMMHBIH KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOJMMYIO B3aUMOIIOMOIIIB;

- IUIAHUPOBATh 00IIKE CrIOCOOBI PaOOTHI; OCYIIECTBIISATH KOHTPOJIb, KOPPEKIHIO, OLICHKY JeHCTBHIA
napTHEpA, YMETh YOeXKIaTh;

- UCTIOJIL30BATh aJICKBATHBIC SI3BIKOBBIC CPEACTBA U1l OTOOpa’KEHHS CBOMX YyBCTB, MBICIICH, MOTUBOB H
noTpebHOCTel; 0TOOpakaTh B peun (onucaHue, 0ObsICHEHNE) COJIepyKaHie COBEPILIaeMbIX eHCTBUM KaK B
(opme rpoMKOI COLMaNN3UPOBAHHON peUH, Tak U B (hopMe BHYTPEHHEH peun;

- pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YsI CPEJICTBA YCTHOM M MUCbMEHHOM
KOMMYHHKAIMH [TpH paboTe ¢ TEeKCTaMM ydeOHUKa U JIOTIOJIHUTEIbHON JINTepaTypoil, CipaBOUYHBIMU
TaOJIUIIAMHU, IPOSIBIIATH TOTOBHOCTh K YBaKEHUIO MHOM TOUKHU 3pEHUS MPU 00CYKICHUU PE3yIbTaToOB
BBITIOJTHEHHON PaOOTHI.

ITpeomemmnoie pesynomamor O6yvaoLLNIACA

Hay4ynTca:

- IPUMEHATh OCHOBHBIE METO/IbI MO3HAHMS: HAOII0IeHUEe, N3MEPEHHUE, IKCIIEPUMEHT;

- XapaKTepu30BaTh TEPMUHBI U MOHATHS, OOBICHATH B3aUMOCBS3b MEXy HUMU;



- 000CHOBBIBATH CHCTEMY B3IJIA0B Ha KUBYIO PUPOJLY, TPUMEHSSI OUOJIOTHUECKUE TEOPUH, YUCHHUS,
3aKOHBI, 3aKOHOMEPHOCTH, IOHUMATh TPAHUIIBI KX IPUMEHUMOCTH; - KJIaCCU(UIIMPOBATH OCHOBHBIE
OMOJIOTUYECKHE MAaKPOMOJIEKYIIBI,

- OIHUCHIBaTh (DYHKIUHU OEIKOB, HyKJICMHOBBIX KUCIIOT, YTJICBOJIOB U JIUITU/IOB;

- YCTAaHABJIMBATh CBSI3b CTPOEHUS U (PYHKIIMH OCHOBHBIX OMOJIOTHYECKUX MAKPOMOJIEKYJI, UX POJIb B
nporeccax KJIeTOYHOTO METab0In3Ma;

- 00BSICHATH 3HAYCHNE MUKPO-, MAaKpO- U YIIbTPAMUKPOIJIEMEHTOB B KIIETKE;

- IOHUMAaTh CYIIHOCTh OMOCHHTE3a OeIKOB, MexaHu3Ma jeicTBus pepmenton, ouocuntesa JHK u PHK,
pacnazia 6eIKoB, OMOCHHTE3a M OOMEHA YIIIeBOJIOB, OMOCHHTE3a U 0OMEHA JINITHUIOB, OMOJIOTTIeCKOTO
okucieHus u cure3a AT®, mexaHuzMa JecTBUs CTEPOUIHBIX TOPMOHOB; - pellaTh 3aJa4yu Ha
onpezenenue nocienoatenbHocTy Hykieotunos JIHK u uPHK (MPHK), antukononos TPHK,
MIOCJIEIOBATEIbHOCTH AMUHOKHCIIOT B MOJIEKYJIE OelKa, IPUMEHSSl 3HaHUS O PEAKIUSAX MaTPUYHOTO
CHUHTE3a, TEHETUYECKOM KOJIe, IPUHLIUIE KOMIUIEMEHTAPHOCTH; - JeJaTh BBIBOJbI 00 U3MEHEHUSX,
KOTOpbIE MPOU30HIYT B IpoLieccax MaTPUYHOTO CHHTE3a B CIIy4ae U3MEHEHHUs [TOCIIE0BaTEIbHOCTH
Hykieotunos JHK;

- 000CHOBBIBATh B3aUMOCBSI3b TUNIACTUYECKOTO U AHEPTETUYECKOTO 0OMEHOB; CPaBHUBATH IPOLIECCHI
IJIACTUYECKOTO M SHEPTreTHYECKOro 0OMEHOB, MPOUCXOIAIINX B KIIETKAX KUBBIX OPraHU3MOB;

- XapaKTepU30BaTh METOIbl OMOXMMHUYECKHUX HCCIEI0BAHUN;

- IPOBOJIUTH Y4€OHO-HMCCIIEI0BATENbCKYIO IEATEIbHOCTh: BBIIBUTATh TUIIOTE3bI, INIAHUPOBAThH padoTy,
oTOMpaTh U MpeoOpa3oBbIBaTh HEOOXOAUMYIO HH(POPMAIUIO, IIPOBOIUTE SKCIIEPUMEHTHI,
MHTEPIPETUPOBATH PE3YNIbTATHI, IEJIaTh BIBOJIbI HA OCHOBE MOJYYEHHBIX PE3YJIbTATOB;

Ob6yuyarowpincs nonyunT BOSMOXKHOCTb Hayun ThCA:

- BBIIBUTATh U IPOBEPSTH KCIIEPUMEHTAIBHO TUIIOTE3bl O XMMHUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE MX
COCTaBa U CTPOEHUS, X CIIOCOOHOCTH BCTYIATh B XUMHUYECKUE PEAKIIMH, O XapaKTepe U MPOayKTax
Pa3IMYHBIX XUMHUYECKUX PEaKIuii;

- XapaKTepU30BaTh BEIIECTBA 110 COCTaBY, CTPOEHUIO U CBOMCTBAM, yCTaHABJIMBATh
MIPUYHMHHOCIIECTBEHHbBIE CBS3U MEX/1y JTaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

- BBIJIBUTATh U IPOBEPSTH SKCIIEPUMEHTAILHO TUIIOTE3bI O PEe3yIbTaTax BO3ACHCTBUS pa3IUUHbIX (PaKTOPOB
Ha U3MEHEHUE CKOPOCTU XUMHYECKON peaKilny;

- HCII0JIb30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIUH MPHU BHIMOJIHEHUU ITPOEKTOB M y4eOHO-
HCCIIEIOBATENIbCKUX 3a/1a4 110 U3YYEHUIO CBOMCTB, CIIOCOOOB MOJyYEHHUS M pacliO3HABAHUS BEIIECTB;

- 00BbEKTHBHO OIICHMBATh HH(OPMAILIMIO O BEIIECTBAX U XUMUYECKUX MPOIIeccax;

- 0CO3HABaTh 3HAUYCHUE TEOPETHUUECKUX 3HAHUH 110 XUMUHU JJIs1 TPAKTUUECKON AeITeIbHOCTH YelIOBEKa;

- CO3/IaBaTh MOJICJIM U CXEMBI JIJIs pelieHus yueOHBIX U MO3HABATEIbHBIX 3a/1a4; TOHUMAaTh HEOOXOAUMOCTh
coOroIeHN MIPEANUCAHUH, TPEASIaraéMbIX B MHCTPYKIUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB U JIp.

Copnepxxanue nporpamMmsl
Tema 1. Pacuemur no xumuueckum popmynam. (10 uacos)

OcHOBHbIE TIOHATHUS W 3aKOHBI XUMUU. BeliecTBo, XUMUYECKHI 3J€MEHT, aTOM, MOJeKyla. 3aKOH
COXpPaHEHHUs MacChl BEIIECTB, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABorajipo. KonmnuecTBo BemecTBa, MOJIb,
MOJISIpHAsi Macca, MOJISIpHBIM 00beM razoB. MaccoBasi 0. Beiuucienne mMaccoBoil JOTU XUMHYECKOTO
JJIEeMEHTa B COEIWHEHWHU. BBIBOJ XUMHYEeCKOW (HOpPMYyNBI BeIIecTBa MO MAaCCOBBIM JOJSM DJIEMEHTOB.
OTtHocuTeNbHAs MIIOTHOCTH TA30B. Y CTAHOBJICHHE MpocTeiiiel (opMybl BEIIeCTBa M0 MAaCCOBBIM JIOJIAM
AIIEMEHTOB C UCIOJb30BaHUEM aOCOITIOTHONW W OTHOCUTENBHOW IMJIOTHOCTH BemiecTBa. BeiBoa (opmyrbl
BEII[ECTBA M0 OTHOCUTENHHOM MJIOTHOCTU Ta30B U Macce (00beMy MM KOJIMYECTBY) MPOAYKTOB CTOPaHUSI.

Tema 2. Bviuucnenus no ypasnenuam xumuueckux peaxyui (24 uaca)

XUMHUUYECKUE PEaKINH. YPaBHEHHUS] XUMHUECKUX peakiuii. BeraucneHnue macchbl (KOJIM4ecTBa, 00beMa)

BEIIECTBA 1O U3BECTHOM Macce (KOIW4ecTBY, OOBEMY)OJHOTO W3 BCTYNHUBIIMX B PEAKIUIO WIH



noJyduBIIuXcs BemiecTB. TemnoBoit addext peakunu. Tepmoxumuyeckne ypaBHeHUs peakuuil. Pacuers
TETIOBOTO 3 QeKTa peakuu MO JAaHHBIM O KoindecTBe (Macce, 00beMy) OJHOTO U3 y4acTBYIOIIMX B
peakuuy BELIECTB M KOJIMYECTBY BBIJEISIIOICHCS WM IOTJIOUIAKOIIecs TemIoThl. Brluncienue Maccel
(xomuuecTBa, 00BEMa) MPOAYKTa pEAKIUH, €CIM OIHO M3 HCXOJIHBIX BEIIECTB TaHO B HU30BITKE.
XUMHUYECKUE CBOWCTBA YTIIEBOJAOPOJOB U CIOCOOBI MX moiydeHus. CXeMbl MpEeBpaIleHUN, OTPaXKAIOIIHE
IFEHETUUYECKYIO CBSI3b MEXKIY YIJIEBOJOPOJAMH: OTKPBITHIE, 3aKPbIThIE CMELIaHHbIE. Bpluncienne macchl
(oObeMa) MPOAYKTa peaknud MO HW3BECTHOH Macce (00BbeMy) HMCXOJHOTO BEIIECTBA, COJCPIKAIIETO
ONPEEIICHHYI0 MAacCOBYIO [OJII0 IpuMecel. BpluncieHne maccoBod WM OObEMHOM JI0JIM BBIXOJA
MPOJIYKTa PEAKIMU OT TEOPETUYECKH BO3MOXKHOIO. BpIUMCIIEHHE MPOIIEHTHOTO COCTaBa CMECH BEILECTB,
BCTYNMBIIMX B peakiuio. Cxembl NpPEeBpaIleHUH, OTPa’KAIOLIUE I€HETHUECKYIO CBSI3b MEX]y Kilaccamu
OpraHMYECKUX COEAMHEHUN (COCTaBUTh ypaBHEHHS COOTBETCTBYIOIIMX peakiuil) [IpakTukym: cocraBieHue
CXEM TMpEeBpallleHUu, OTPAKAIOINUX I'€HETUYECKYIO CBSI3b MEX]y KJIacCaMU OPraHHYeCKHX COEJIWHEHUH.
Pemenne koMOMHMPOBAaHHBIX 3a4a4.
Tema 3. Xumuueckuii 3kcnepumenm u yughposwle navopamopuu (4 uaca)
Hudpossie gatunku. O6mue xapakrepuctuku. usznueckue 3PPexTol, UCIOJIb3yeMbIe B padoTe

JaTYUKOB.

Tema 4. Beeoenue ¢ ouoxumuro (2 uaca)

buoxumng — HayKa O KaY€CTBECHHOM COCTaBC, KOJIMYECCTBEHHOM COJICPKaHUU U HpeO6p330BaHI/I$IX B
MpoIecce JKU3HEACATEIPHOCTH COSAMHECHUM, 00Pa3yIONUX KUBYIO MaTeputo. VicTopust pa3BUTHS
ouoxumun. Posib 0TeueCcTBEHHBIX YUEHBIX B pa3BUTUN OMOXUMUU. B3anMocBsA3b OMOXUMUU C
MOJIEKYJIIPHOM OMOJIOTHEH, OMO(U3NKON 1 OMOOpraHUYECKON XUMHEH. 3HaUCHUE OMOXUMUU JJI PA3BUTHS
OMOJIOTHH, MEJIUIIUHBI, ONOTEXHOJIOTHH, CEIBCKOTO X035CTBA, TEHETUKH U SKOJOTHHA. MeTo bl
OMOXMMHUYECKUX UCCIICTOBAHUI U UX XapaKTepPUCTUKA. VICIoIb30BaHHE COBPEMEHHBIX CKOPOCTHBIX U
ABTOMATH3UPOBAHHBIX (PH3UKO-XHMHUYECKIX METOJIOB aHAIN3A Il OMOXUMHYCCKUX IIeIIeH.
broxumudeckne MeTo 16l MOHUTOPUHTA OKPYKAFOTIEH CPEJIbI.

Tema 5. Xumuueckuii cocmae op2anu3mos u oduiee nonamue 00 ooOMene eeuiecme u IHepuU 6
acueoil npupooe (4 uaca)

[lonaTne O THaBHBIX OWOTEHHBIX JJeMEHTaXx. Makpo- W MHKPOIJIEMEHTHl. 3aKOHOMEPHOCTH
pacrpoCTpaHEeHHs DJIEMEHTOB B JKMBOW mpupoje. [IoTpeOHOCTh OpraHu3MOB B XUMHUYECKHX AJIEMEHTAaX.
buoreoxumuueckuii KpyroBOopoT BEIIECTB B MPUPOJIE — OCHOBA COXPAHEHHUs paBHOBecHsl Ouocdepsl.
MacmTabpl 0OMEHa BeEIISCTB B JKMBOW Tmpupojie. Ilmactudeckue W IHEPreTHYECKUE BEIIECTBA.
buosorndeckn akTUBHBIC COSAMHEHUS, UX POJIb B KU3HU YEJIOBEKA, )KUBOTHBIX U pacTeHuil. [loHsTHe 0
MEeCTUIINIAX ¥ UX BHJIAX.

Tema 6. beaku. Pacnao u 6uocunmes 6enkoe (8 uacoe)
Ponp GenkoB B mocTpoeHUH U GYHKIIMOHUPOBAHUH KUBBIX cucTeM. [loHsATHE 0 TpoTeOME U MPOTEOMHUKE.
AMUHOKHUCIOTHBIN cocTaB OenkoB. [ToHsATHE 0 MPOTEeNHOTeHHBIX aMHHOKHCTIOTax. Crocob cB3U
aMUHOKHCIIOT B OenkoBoii Monekyne. [lentuabl. [IpupoaHsie nenTuasl (ryTaTHOH, Ba30TPECCHH,
sHKe(haTHHBI, S HIOP(PUHBI U 1. ), UX GU3HOJIOTHUECKOE 3HAUCHHE U HCIIOJIb30BAaHUE B KAUECTBE
MEJIMLHUHCKUX MpenapaToB. XMMUYECKUNA CUHTE3 MENTHIOB 33JaHHOTO CTPOEHUS M BO3MOXKHOCTH UX
npuMmeHeHus. CTpykTypa 6enkoBbIx MoJiekynl. [lepBuuHas cTpykrypa 6enkoB. [IpuHIUIIBI U METOIBI
oTpe/ieNieH s IEPBUYHON CTPYKTYpHI Oenka. BropudHast u HaABTOpUYHAs CTPYKTYphI OenkoB. [ToHsTHE 00
o- 1 B-xkoHdopmanusax noaunentuaHou uenu (padotst JI. [lonunra). [Tapamerps! o-crmpanu
MoJMINEenTUAHOM 1enu. CBs3b NEPBUYHON U BTOPUIHON CTPYKTYp OeakoBoit Mosnekybl. Knaccudukaru s
OETKOB MO0 JIEMEHTaM BTOPUYHON CTPYKTYpPHI. JIOMEHHBII MPUHITUI CTPYKTYPHOI OpraHu3aluu OEIKOB.
[ToHsiTHE O CTPYKTYPHBIX U (DYHKIIMOHAIBHBIX JOMEHaX (Ha MpUMepe MMMYHOTJIOOYIMHOB U



KaTaJUTHYECKU aKTUBHBIX OeNKoB). TpeTndyHast cTpykrypa 0enkoB. THUIIBI CBsI3€H, 00€CIIeYBAIONINX
Mo/Iep>KaHue TPETUIHON CTPYKTYpBI. JJMHAMUYHOCTh TPETUYHON CTPYKTYpPHI OeTKk0oB. CaMOoOpraHu3amus
TPETUYHOM CTPYKTYpPbI OEIKOBOI MOJIEKYJIBI U POJIb CIEHU(UIECKUX OETKOB-IIAIEPOHOB B 3TOM IpOIiecce.
[Ipenckazanue MPOCTPAHCTBEHHOTO CTPOSHUS OCIIKOB MCXO/IS U3 UX MEPBUYHON CTPYKTYphl. UeTBepTUUHAS
CTpyKTypa 6ernkoB. KOHKpeTHBIE MpUMeEphl YeTBEPTHYHOMN CTPYKTYPHI OTKOB (TeMOTTI00UH, JTAKTaT-
JeTHApOreHasa, katanasa u 1p.). Homenknarypa u knaccudukanus 6enkoB. OyHKIIMOHATbHAS
KJIacCU(UKAIs OCITKOB U XapaKTEPUCTUKA OTACIBHBIX TPYII: CTPYKTYPHBIX, COKPATUTEIHHBIX,
3aIUTHBIX, TOKCHUYECKHUX, PEIENTOPHBIX U PEryISTOPHBIX. bellku (METaAITIOTHOHEUHBI, TEMOTJIOONH | JIp.).

Pacnag OenkoB. @DepMeHTHI, OCYHICCTBISIOMKE pacnax OenkoB. [IpoTeacomMbl — KOMIDICKCHI
MPOTEONUTUYCCKUX (epMEeHTOB. MaxopHble OCJIKM KpPOBU KaK HMCTOYHUKHA OHOJIOTUYECKH AaKTUBHBIX
nenTuaoB. MeTtabonu3M aMUHOKUCIOT. KoHEUHBIe MpOJYKTHI pacnaga OelIKOB W IYTH CBS3BIBAHUS
aMmMuaka B opranmsme. [IyTn HOBooOpa3oBaHusi aMUHOKHUCIOT. [lepBUYHBIE U BTOPUYHBIE aMUHOKHUCIIOTHI.
3amMeHUMbIe U HE3aMEHUMbIE aMHHOKHCIIOTHL. bruocunTes O6enkoB.MaTpuuHas cxema OMOCHHTE3a OENIKOB.
AxtuBupoBaHue  aMMHOKHCIOT  (cuHTe3  amuHoamwi-TPHK).  Ctpoenme  pubocom.  Cocrtar
MPOKAPUOTHYECKUX U dyKapuoTHueckux pubdocom. [lomupubocombl. DTambl TpaHCHISIUU (MHULAALINS,
AJIOHTalMs, TepMuHanus) u ux peryasuus. Kox 6enkoBoro cuHre3a. OcoOEHHOCTH T€HETUYECKOro KoJa
MHUTOXOHJIPUH U XJIOPOIUIACTOB.

JlaGopaTopHbIii pabOTHI

1.0Onpenenenue cpeapl paCTBOPOB aMHUHOKHUCIIOT.
2.0npenenenre N3031EKTPUUECKON TOUKHU KETATUHBI.
3.0npenenenue TeMnepaTypsl IIaBJICHUS aMUHOKHUCIIOT.
4.BnusiHue TeMIiepaTypbl Ha CBOMCTBA OCIIKOB.
5.Bmustnue namenenust pH Ha cBolicTBa OEIKOB.
6.1BeTHBIC peaky Ha OCTKHU.

Tema 7. @epmenmot (6 uacos)

Pa3nooOpa3ue KkaraduTHUYECKH aKTUBHBIX MoJieKyll. Karanutuuecku akTUBHbIE O€NKU (PH3UMBI),
KaTaJUTHUYECKU aKTUBHbBIE PHK (pnb03uMBI), KaTaJUTHYECKU aKTUBHbBIC aHTHUTENA
(a03umpbl).KaTanutuyeckas ¢ynkius OenkoB. Paznuuus B cBoiicTBax ()epMEHTOB M KaTallM3aTOPOB HMHOMN
npupoabl. CrnernududHocts aerictBus (epmentoB. Ponb oteuectBeHHbix yuénbix (M.II. IlaBnos, A.E.
bpaynmreitn, B.A. Duremprapar u aAp.) B pa3BUTUU SH3UMonoruu. llonstne o cybctpaTHOM U
AIJIOCTEPUYECKOM LIEHTpax B Mojekyne (epMeHToB. depMeHThl MOHOMEpHI (TPUIICHH, JHM30LKM) U
MyIbTUMEDHI (TIIyTaTHOH-penykTasa). [lonarue o kodpepmentax. KodhepmeHTh — MepeHOCUUKH BOJAOPOIA
u osnekrponoB (HAJ, HAI®D, PAJl), u aromueix rpynn (ATD, kodepment-A, HJD-caxapa).
MHuoxecTBeHHble  (opmbl  depMeHTOB u  uX  (yHKIUMOHaANbHOEe  3HaueHue. M3odepmeHTHI
JMAKTaTACTHAPOTEeHA3bl. 3HAYCHHE HCCIEOBAaHUS MHOXECTBEHHBIX (opM (EepMEHTOB AN MEAUIUHBI,
TeHETUKH, CENIEKIIM M MOHUTOPHUHIA OKpYKawlleld cpeapl. MexaHusm neiictBust pepmeHToB. DepMeHT-
cyOcTpaTHbie KomIuiekchl. KoHcranTa aucconuammu gepmeHT-cyoctpatHoro komriekca (KS) u koncranrta
Muxasmuca (KM). AkTuBaTtopsl U UHTHOUTOPHI (EepMEHTOB. BrnusHue KCeHOOMOTHKOB Ha aKTHBHOCTH
depmentoB. Homenxmarypa u kinaccudukanus ¢epmentoB. [lpuniunsl knaccudukanuu (GepMeHTOB.
[TpoMmbInIeHHOE TOTyYeHHEe U MPAKTUYECKOE HMCIOJIb30BaHUe (epMeHTOB. [lepcrneKkTUBhl MPaKTHIEeCKOTO
WCIOJIb30BaHUs PUO0O3UMOB M a03UMOB ik OOPBOBI ¢ 3a00JIeBaHUSIME YelloBeKa. Jladopamophulit padomul

1.TepmonabunsHOCTH (hEPMEHTOB.



2.BnusiHue akTUBATOPOB U MHI'MOUTOPOB Ha padoTy (hepMeHTOB.

Tema 8. Bumamunst u nekomopuie opyzue 6uo102uuecku akmueHvle coeounenus (6 uacoe)

Hcropust OTKpeITHS BUTAMUHOB. POJIb BUTAMHUHOB B NMUTAHUM YEJIOBEKA M KUBOTHBIX. ABUTAMUHO3HI,
TUMIOBUTAMUHO3bI, THUIEPBUTAMUHO3bI. COOTHONIEHWE BHUTAMHHOB U KodepMmeHTOB. Buramepws.
KupopactBopuMbie BUTaMuHbl. ButaMun A u ero ydactue B 3puTesbHOM akte. Butamunbl D, K u E u ux
poJib B 0OMeHe BemiecTB. BojgopactBopumele Butamuubl. Butamunsr B1, B2, BS, B6, B12, ux 3naucHue B
oOmene BemecTB. Buramun C (ackopOuHOoBas kuciota).PazHooOpasue OHOJOTHYECKH aKTHBHBIX
COCIMHEHUI: aHTUBUTAMUHBI, aHTHOMOTHKY, (DUTOHITH]IBI, TEPOUIIHIBI, 1ePOIUAHTHI, POCTOBLIC BEIIECTBA
(BaXkHEHUIITME TIPEICTABUTENIN U MEXaHU3MBI JCHCTBUA).

Jlabopamopnuvie pabomot
1.KauecTBeHHas peakiusi Ha BUTaMUH A.
2.KonnyecTBeHHOE olpesieiieHre BuTaMrHa P B yae.

Tema 9. Hykneunogwle kuciomot u ux oomen (4 uaca)

Hcropust OTKpHITHS W W3yYeHHUS HYKIEHHOBBIX KHCIOT, MX XHMHUYECKHI COCTaB. XapaKTepUCTHUKA
MYPUHOBBIX W TMHUPUMHIUHOBBIX OCHOBAaHHM, BXOJAIIMX B COCTAaB HYKIEHHOBBIX KHUCJOT. J[Ba THma
HYKJIEMHOBBIX KHUCJIOT: ne3okcupuOonykinenHoBas kuciora ([JAHK) wu puboHyknemHoBas Kuciaota
(PHK).Pazmuuua mexay JHK um PHK mo cocraBy riaBHBIX a30THCTBIX OCHOBaHUM, II€HTO3aM,
MOJIEKYJISIpHOM Macce, Jokanu3auuu B kietke u ¢pyHkuusMm. Ctpykrypa u ¢yukuuu JJHK. Conepxanue
JIHK B opranusmMe u joxanm3aius €€ B KJIE€TKe (SIpo, MUTOXOHJIPHH, XJIOpOIUIacTa, SMucomsel). Pasmep u
dopmer mostekyn JIHK. KombreBas ¢opma JIHK HekoTophix (haroB, MUTOXOHIPUN W XJIOPOTUIACTOB.
[lepeuunas crpykrypa JIHK. VYcmexu w mepcnektuBbl B pacmiupoBKE CTPYKTYphl TEHOMOB
MHKPOOPraHU3MOB, pacTeHUM U KUBOTHBIX. [IpoekT «I'eHom denoBeka». Bropuunas crpykrypa JIHK
(momens JIx. Yorcona m ®. Kpuka). KoMmmieMeHTapHOCTh a30THUCTBIX OCHOBAHHMM W €€ 3HAYCHHUE IS
BOCIIPOU3BEACHUS CTPYKTypbl TeHOMOB. Tpernunas ctpykrypa JHK. Csepxcnupanuzauus JIHK.
N36pITouHOCTh M KOMMakTHOCTH MoJiekynn JIHK. Ctpoenne xpomatura. Myranuu B JIHK u daktopsl, ux
BbI3bIBatonue. Pemapauus crpykrypel [JHK n e€ 3nauenue nns coxpaneHuss BunoB. HacnenctBeHHble
3aboneBanus. PHK, wux ximaccudukanus (TPHK, pPHK, wMmPHK, wmsaPHK, tMPHK, BupychHsie
PHK).CpaBuutenbnas xapakrepuctuka BugoB PHK no ux ctpykrype u pyakuusm. Mexanusm OnocuHTE3a
(permukaruu) JIHK. ®epmentst (PHK-mommmepasa, JIHK-nmomumepaza, JIHK-nuraza) um  OenkoBbie
¢dakropsl, yuactBytomue B perumkanuu JIHK. Pemnukannonnas Buiika u atanbl OuocuHTe3a JHK.
Oco0eHHOCTH peIuIMKaIuy y mpo- u 3ykapuoT. buocunres PHK (Tpanckpumniius) u e€ perynsius y npo- u
sykapuoT. [lonsarue o tpanckpunroHax u omneponax. Co3peBanue (mpoueccunr) PHK. Crualicunr u ero
BUIbl. Ayrocrutaiicunr. «PemaktupoBanue» PHK. OOpaTtHas Tpanckpumnuuss u e€ 3HA4YeHUE Ui
CYyILIECTBOBaHHUS BUPYCOB (Ha MpHMepe BHpyca HMMYHOAe(DUIIMTAa 4YelIOBEKa W BUPYCOB TIpHUIINA) U
BHYTPUT€HOMHBIX IepecTpoek. [[oHATHE O MOABMKHBIX F€HETUYECKUX 3JEMEHTaX M UX 3HAUCHUH s
3BOJIOUMM TeHOMOB. [loHATHE O TeHeTHMYecKOW WHKeHepuHu. l[IpHUHIUIBI M CTpaTeruu MOJIEKYISIPHOTO
KIIOHUPOBaHUS. JJoCTHKEHHS U IEPCIIEKTUBBI MOJIEKYIIIPHOU OnotexHonoruu. Jlabopamopnuwie padomot

1.Bpiienenre HyKJI€ONpPOTENHOB U3 IPOAIKEN.

Tema 10. Yzneeoowt u ux oomen (5 uacos)
Knaccuduxkarus yrineBonoB. [Ipocteie yriaeBoab! (MOHOCAXapuabl) U UX MpeacTaBuTenu (pudo3a, rIoKo3a,
bpykTo3a, ranakro3a).Cnoxubsle yriaeBosl. Jucaxapuasl (caxaposa, JakTo3a, ManbpTro3a). [lonucaxapuisl,
WX CTPYKTYpa U MpeacTaBuTeNH (TIIMKOTEH, KpaxMal, KiieT4aTka, XUTHH). ODYHKIIUN YTIeBOIOB



(sHepreTuyeckas, MeTaboJINUEcKasi, perenTopHas u Ap. ).l TUKOPOTEHHBI KaK IeTepMUHAHTHI TPy
kpoBu. O6MeH yrieBoqoB. [Tyt pacmaga nmonucaxapuios.

Perymsimust  ochoponmza npu ydactuu ropmoHoB, G-OenkoB, HAM® u mnporenHkunas. OOMeH
III0K030-6-gocaTta (AMXOTOMUYECKUH M anoToMuyeckuid myTH).OOMEH NUPOBUHOTPATHON KHUCIOTHI.
I'mukonmu3. CnuproBoe Opokenue. JleiictBue sTaHona Ha opraHu3M 4esnoBeka. [lomudepmMeHTHBIH
KOMIUIEKC OKHCIUTEIBHOTO JIEKapOOKCUIMPOBAHUS THPOBHHOTPAIHONW KUCIOTHL. LMK TpUKapOOHOBBIX H
TMKapOOHOBBIX KHCJIOT, €0 3HaYeHHE B OOMEHE BEIIECTB M 00ECIIEUeHUH OpraHu3Ma sHeprueid. buocunres
yraeBoaoB. llonstue o mnepBuyHOM OuocHHTE3e yrieBoaoB. [ntokoHeorenes. buocuHTes onuro- u
MOJIUCAXapU/I0B.

Jlabopamopnuvie pabomot
1.11BeTHBIE peakuuu Ha Kpaxmall.
2.KayecTBEeHHBIE PEaKIIUI0O HA MOHO- U JIUCAXapHIbI.

Tema 11. /Tunuowt u ux oomen (5 uacos)

OO01as xapakTepucTuka U kiaccupukanus aunuaoB. CTpykTypa U QyHKIMH TUNUA0B. Pob munuaos B
MOCTpOoeHUH Ouosorudyeckux memOpan. Ctpykrypa u QyHKuuu nunonporenHoB. OOMeH »xupoB. Pacman
KHUPOB U B-OKUCIICHNUE BBICIINX KUPHBIX KUCIOT. [ TMOKCUIIEBBIH LIMKII U €r0 POJib BO B3aUMOCBA3H 0OMeHa
JUOUAOB M YIJIEeBOJOB. MexaHu3M OHMOCHMHTE3a BBICHIMX YXUPHBIX KUCIOT. BHOCHMHTE3 TpHUIIUIEepUIOB.
Hapymenuss B oOmene >xupoB. OxupeHue U ero MNpUuuMHBL. Bocku, ux cTpoeHue, (QyHKIUU H
npeAcTaBuTeNN (criepMmaner, mueauHbii Bock). Ctepuapl. CTeposibl (XOJeCTepos, dProcTeposl U Ap.).
Ctpyktypa ® (GYHKIUH CTEPOHAOB (XOJieBash KHUCIOTa, CTEPOUAHBIE TOpMOHBI). Dochoaumumsl.
buonoruueckas ponb Qochonunuaos. PocHorHOZUTHABI KaK HCTOYHHKH BTOPUYHBIX MOCPEIHUKOB
TOPMOHOB.

Jlabopamopnwie pabomot
1.0Onpenenenue TeMnepaTypbl IUIaBJIEHUS U 3aTBEPACBAHUS KHUPOB.
2.OMynbrupoBaHUE KUPOB.

Tema 12. bBuonozuueckoe okucnenue u cunmes AT® (2 uaca)

Hcropust uzydeHus: nporeccoB ouosorndeckoro okucienus: padorsl A.H. baxa, B.W. ITannaauna, O.
BapOypra, B.A. DOurensrapara. PasHooOpazue ¢epMeHTOB OHOJOTHYECKOTo OKHUCIeHUsS. CHCTEMBI
MHUKpPOCOMaJIbHOTO OKHCIeHus1 B kieTke. [{lutoxpom P-450 u ero ponp B NETOKCHKAIMUKCEHOOMOTHKOB.
CynepokcuaaucmyTasa, Karajgaza M HUX poOJib B 3allUTE€ OpraHu3Ma OT aKTHBHBIX (OpPM KHCIOpOa.
Conpsoxkenue  okucinenus ¢ (ochopunupoBanuem.  CyOctpatHoe — docopuivpoBaHue U
dbochopunupoBaHre Ha YpOBHE AJIEKTPOHHO-TpaHCIOPTHOU nenu. [loHsTHe 0 compsraromelr MemOpaHe
MutoxoHipuii. Ctpoenue npotoHHOM AT®a3bl u BeposiTHbIe MexaHU3Mbl cuHTe3a ATO.

Tema 13. I'opmonwl u ux ponwv 6 0oomene eeugecme (8 uacos)
Knaccuduxkarus ropmonoB. CTepouHbIe TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH, ICTPATANO, SKIU30H.
MexaHu3M IelCTBUS CTEPOUIHBIX TOPMOHOB. [lenTuiHbie TOPMOHBI. XapaKTepUCTUKA UHCYJIMHA, TOPMOHA
pocTa, THPEOTPOIMHA, TaCTPUHA, Ba3oNpeccuHa. MexaHu3M JIeHCTBHS NENTUAHBIX TOPMOHOB (Ha IpUMEpE
rIoKareHa u uHcynuna).CaxapHeiii tuadet u ero Buabl. [Ipoune ropMoHBbI (aApeHaNnH, ayKCHH,
rub0epesUIUHbI, IUTOKWUHUHBI, TPOCTATIaHIMHBI), UX CTPYKTYpa U MeXaHU3M JeicTBUs. Punmsunr-
¢dakTopsl ropmoHoB. Heliporopmonsl (3HI0phUHEI U dHKe(hanuHbl). [[puMeHeHre TOPMOHOB B MEIUIIMHE U
CEJIbCKOM XO35IHCTBE.



Jlabopamopuwie pabomot

1.KauecTBeHHbIE peakliy HA UHCYJIUH.
2.Peakmus aipeHAIMHA C XJIOPHBIM JKEIIE30M.
3.Peakuus ajipeHaNMHa C HOJOM.

Tema 14. Bzaumoceasv u pecynayus oomena eeutecme. Ilpoonemot ouoxumuueckoit yxonocuu (4
uaca)

OO6mue npencTaBieHust 0 B3aUMOCBSI3U 0OMEHa BelIecTB B KileTKe. [loHsTHE 0 KiIt0YeBbIX MeTab0IUTaxX
(mupoBHHOTpagHAS KUCIOTa, KOpepMeHT-A u 1p.). B3auMocBs3p OETKOBOrO M HYKJIEHHOBOTO OOMEHa,
3HaYCHHWE PpEryIsTOpHBIX OenkoB. B3amMocBs3p  yrimeBomHoro u  OenkoBoro  oOmena.  Ponb
MUPOBUHOTPAAHON KucaoThl M nukia Kpebca B 3T0il B3ammocBsizu. B3aumocBsa3s oOMeHa yrieBOJOB U
JUIUAOB; POJIb AllETWIIKOdH3MMa-A B 3TOM Ipoliecce. YPOBHU PETYSIIMK 0OMEHa BELIECTB: KIETOYHBIH,
OpraHU3MEHHBIA U MOMYISIUOHHBIN. TpaHCKPUNIIMOHHBIM (ONEPOHHBIN) ypoBeHb peryiasuuu. OCHOBHbIE
MEXaHU3MBbI PETYJISAIUN 0OMeHa BellecTB B KiieTke. OpraHM3MeHHbIH ypOBEHb peryiasuuu. 'opMoHanbHas
perynauus oOMeHa BewlecTB. KackaaHbli MeXaHU3M pErylslUUd C y4acTHUEM TOPMOHOB M BTOPUYHBIX
nocpeTHUKOB. [lonynsnuoHHBI ypOBEHb PEryasiuuud. AHTHOMOTHKHA MUKpPOOOB, (PMTOHLUIBI PACTEHUH,
TEJIEProHbl XUBOTHBIX M HUX BJIMSHHE Ha MPOLECCHl KU3HENEATEIBHOCTH. JKOJIOro-OMOXUMHUYECKHE
B3aUMOJICHCTBUSL C YYaCTUEM pA3JIMYHBIX TPYNI OPraHu3MOB: MHKPOOPTaHU3MOB, TPUOOB, BBICHINX
pacTeHuii, XUBOTHbIX. TokcuHbl pacteHuil. Ilumessie aereppeHThl M aHTU(UIAHTHL. [luieBble
aTTPAaKTaHThl M CTUMYJATOPHI. XEMOPETyJIsATOpbI, BO3JECHUCTBYIOIIME Ha IO3BOHOYHBIX IKUBOTHBIX.
Hakornnenne M uCHOJb30BaHUE >KUBOTHBIMH BTOPUYHBIX METAa0OJUTOB pAacTE€HUil. AHTPOIOreHHbIE
OMOaKTHUBHBIE BELIECTBA U MPOOIEeMbl XUMHUECKOTO 3arpsi3HEHUs] Ouocdepbl. DKOJI0ruuecku 0e30macHbIe
criocoObl BO3AECHUCTBUS HA PA3JIMUHbIE BUbI JKUBOTHBIX, PACTEHUI U MUKPOOPTraHU3MOB.

Tema 15. Xumuueckuii 3nemenm (3 uaca)

Crpoenue u coctaB aroma. CocTaBieHHE AIEKTPOHHBIX U 3JEKTPOHHO-Tpadudeckux (Gopmysn aTOMOB
XMUMHYECKUX 3JIEMEHTOB. BaJeHTHOCTh U CTENeHb OKUCICHMSI XUMHUYECKUX 3JeMeHTOB. Ilepuoanyeckuit
3akoH. CpaBHUTENIbHAs XapaKTEPUCTUKA XUMHUYECKHX JJIEMEHTOB IO HX MOJOXKEHHIO B TMOPSIAKOBON
CUCTEME XMMHYECKUX JIEMEHTOB U CTPOCHUIO aTOMA.

Tema 16. Beuiecmeo (9 uacos)

[locTosinHas ABoraapo. Beruucienue CTpyKTYypHBIX €IMHHUIl B ONPEAeNEHHOM KOJMYECTBE, Macce WU
o0béme BemecTBa. YpaBHeHue MenaeneeBa-Kmnaiinepona. CrocoObl BbIpaXEHHS KOHIICHTpAIlUU
pactBopoB  (MmaccoBas, MoispHas) [IpaBuiio  cMmemieHHs — pacTBOpPOB,  («IPAaBHIIO — KPECTay).
Kpucramnnoruapatsi.

Tema 17. Xumuueckue peaxyuu (12 uacos)

I'enernueckas cBs3b MEXy KjlacCaMM HEOPraHMYECKUX U OPraHUYECKUX BEUIECTB. TepMOXHMHYECKHE
ypaBHeHus peakiuil. TeroBoit 3¢ddext peakuuu. 3akoH [ecca. DHrampnus peakuuid. CKOpOCTbH
XMMHMUYECKOHN peakMu. XuMuieckoe paBHoBecre. KoHcTanTa paBHOBECHSI.

Peaknuu B pacTBOpax a1eKTpoauToB. I'uapomaus coneit, pH pactBopos.

Tema 18. Ilo3nanue u npumenenue eewjecme (10 uacoe)
Brruncnenue macchbl win o0bEMa MPOIyKTa peakiiuy Mo U3BECTHON Macce Uil 00bEMY HCXOISIIETO
BEIIECTBA, COACPHKAIIETO TPUMECH.
Brruucienue maccol (00b€Ma) KOMIIOHEHTOB CMECH BEIIIECTB MOJHOCTHIO MJIM YaCTHUYHO
B3aMMO/ICHCTBYIOIITNE c peareHToM. DIEKTPOJIU3 paclulaBOB U pacTBOpOB
coneit. CTepeoMeTpudecKie CXeMbl PEaKIiil U pacu€Thl 10 HUM.



Tema 19. Ilpoekmnas paboma
[Ipennaraercs ans IPOEKTHOM pabOTHI CIEAYIOIINE TeMbI (IPUMEPHBIC):

1. KavecTBeHHBIE peakiui HA aMHUHOKHUCIIOTHI U OCJIKH.

2. [Tpurorosnenue pactBopa Oenka (suyHoro anbOymuHa). Pa3znenenne 6€JIK0OB KypuHOTO sidla
1o ux pactBopuMoctH. Jlenarypanus 6eiaxoB (oOpatumasi 1 HeoOpaTHMas).

3. CpaBHHTENBHBIN aHAJIN3 IPOJTYKTOB KUCIOTHOTO M ()EPMEHTATUBHOTO THIPOJIH3A AU~ U
noJiMcaxapuaoB (Ha MpUMepe caxapo3bl U Kpaxmaia).

4. CrnenuduuHocTh neiicTBHUs (PepMEHTOB (aMHIIa3a).

S. BnusiHue Ha akTUBHOCTH (PepMEHTOB TeMnepaTypsl, pH, akTUBaTOPOB U HUHTHOUTOPOB.

6. Brigenenue puOOHYKICONTPOTEHHOB U3 JPOIKIKCH.

7.KadyecTBeHHOE OTpeIeIeHHE MPOAYKTOB THIPOJIM3a PUOOHYKICOTIPOTEHHOB.
8. BwineneHue TIIMKOTeHA U3 MTEYCHH KUBOTHBIX. CONOCTABIIEHUE CTPYKTYPHI TJIMKOTCHA U KpaxmaJia.
9. Pazgenenwue yrieBoJ0B METOIOM TOHKOCIOHHON XpoMaTorpaduu.
10. T'mapoinu3 )KUPOB N0 IEHCTBHEM JINTIA3BI.
11. BimsHue xerun Ha aKTUBHOCTh JIMTIA3HI.
12. KadecTBeHHBIC PEaKI[MH HA TOPMOHEI.
13. BuorenHas kiaccu(puKanus XUMHICCKAX JICMCHTOB. buonornuecku akTUBHBIE BEIIECTRA.
Buramunsl.
buonornueckn akTuBHBIE AO0OABKH: TTpodaHaIys WK MMOJb3a?
buonornueckast poj» BUTAMUHOB.
14. Burtamun C u ero 3HaYeHUE.
15. HckyccTBEHHBIE KUPBI — yrpo3a 3I0POBbIO.
16. Vcnosp30oBaHuE APOXOKEH B MUIIEBOM MPOMBIIIJICHHOCTH.
17. UccnenoBanue GU3NKO-XUMHUYECKUX CBOMCTB MOJIOKA Pa3HBIX IPOU3BOUTENCH,  HMMEIOIIUX
AKOJIOTUYECKHUH cepTuduKar.
18. Uox B nmpoayKkTax MUTaHUS U BIUSHUE €T0 HA OPTaHU3M YeJIOBeKa.

KanengapHo-TtemaTuyeckoe NJIaHMPOBAHUE BHEYPOUHOH eATeIbHOCTH o xumuu 10-11 kaace
(2024-2025 yu. rox)

Ne Ha3Banue pa3nesnoB u TeM KoanuectBO
JacoB
Teo | IIpax
pusi | TUKa
10 xaxacc
Tema 1 PacueTs! no 1-2. OcHOBHEBIE ITIOHATUS U 3aKOHBI XUMUU. 2
XUMHUYECKUM 3. MaccoBag gois. Beraucienne MaccoBoii 101U 1

¢dopmynam (1049) | xumHUECKOTO IEMEHTA B COSTMHEHUH.

4. BeiBos1 xuMHuecKoi (popMyIIbl BelecTBa 1o 1
MacCOBBIM JI0JISIM 3JIEMEHTOB.

5-6. OTHOCHUTEbHAS TUIOTHOCTH I'a30B. 1 1
YcranoBinenue npocteiiei GopmMyibl BelecTsa
10 MacCOBBIM JIOJISIM DJIEMEHTOB.




7-8. BeiBon ~ ¢dopmymbl  BemecTBa MO
OTHOCHUTEIIBHOM IIJIOTHOCTH Ta30B M Macce
(00beMy MM KOJIMYECTBY) MPOIYKTOB CrOPAHHUSL.

9-10. Pewtenue 3aganuit EI'D

Tema 2

Breraucnenus mo
YPaBHEHUSM
XUMHYECKIX
peakuui (244)

11-12. Beruucnenue macchbl (KoJiMuecTBa, 00bema)
BEIIeCTBA MO H3BECTHOW Macce (KOJIMNYECTRBY,
00beMy) OJIHOTO M3 BCTYIUBIIUX B PEAKLUIO WU
TOJTyYHMBIITUXCS BEIIECTB.

13-14. Terutosoii 3 ekt peakiuu. Pacders mmo
TEPMOXHUMHUYCCKHM YPABHCHUSIM.

15-16. Beruncnenue Maccobl (KoJiMuecTBa, 00bema)
IIPOJYKTA PEAKINH, €CITH OJHO U3 UCXOIHBIX
BEIIIECTB JIaHO B U30BITKE.

17-18. Xumuueckue CBOMCTBA YTIIEBOIOPOIOB U
CHOCOOBI MX MOJIyYEHHUSI.

19-20. CxembI IpeBpaIeHUH, OTPAKAIOIIHIE
TeHETUYECKYIO CBS3h MEXKIY YTIIE€BOIOPOIAMH.

21-22. Brruncnenue Macchl (00beMa) poIyKTa
peakIuu 1o U3BECTHOM Macce (00Bemy)
WCXOJ/THOTO BEIIECTBA, COACPIKAIIETO
OTIpEIeIIEHHYO0 MACCOBYIO JIOJIIO TIPUMECEH.

23-24. BelurcieHue MacCoBOU WM 00bEMHOM
JIOJT BBIX0JIa TIPOYKTA PEAKITHH OT
TEOPETUICCKH BO3MOXKHOTO.

25-26. BprunciieHne MpOIEHTHOTO COCTaBa CMECH
BEIIECTB, BCTYIHUBIIUX B PEAKIIHUIO.

27-28. CxeMbl IPEeBpAIICHUH, OTPAXKAIOIIHE
TFeHETUYECKYIO CBSI3b MEXAY KilaccaMu
OPraHN4YeCKUX COCTUHECHUM.

29-30. CocraBlieHHE CXeM TPEBPAILICHHA,
OTPaXKAIONINX TEHETUYECCKYIO CBSI3b MEKIY
KJIaccaM¥ OPraHHYECKUX COCAMHCHUI.

31-32. Pemenue sKCriepuMEHTAIBHBIX 3a/1a4.

33-34. Pemienne KOMOMHUPOBAHHBIX 3a/1a4.

Tema 3

XUMHUYECKUI
SKCIIEPUMEHT U
nudpoBbIe
1a00paToOpUH
(44)

35-36. lludpossie gatunku. OOmue
XapaKTePUCTHKH.

37. JIP Nel. IlpuemMbl padoThl B XUMHYECKOM
JadbopaTopuu.

38. JIP Ne2. lludporas 1adopaTopusi 0 XMMHH.

Tema 4

Bsenenne B
ouoxumuio (2u4)

39-40. buoxumus. Mctopus pa3BUTHS OMOXUMUH.
MeTo1b1 OMOXUMUYECKHIX UCCIEAOBAHMIA.

Tema 5

XUMHYECKUM
COCTaB
OpraHuU3MOB U
o0I11ee IOHATHE

41. buorenusie 31eMeHTHI. BHOT€OXUMHUYECKUI
KPYTOBOPOT BELIECTB B IPUPOJIE.

42. bnonornyecKkyu aKTHBHBIE COCIUMHCHUA, UX
POJIb B )KU3HU YCIIOBCKA, ;KUBOTHBIX U paCTCHHﬁ.

00 obmeHe 43. IlousaTHe 0 MECTUINIAX U UX BUIAX.
BCLICCTB 1 44. JIP Ne3. KauecTBeHHbLIH aHaI13
SHEPTrUU B OPraHMYecKuX COeAUHEHM I

YKUBOM IPUPOJIE
(44)




Tema 6

benkun. Pacnag n
OHMoCHHTE3
6enkoB (84)

45. CTpoeHue u CTpyKTypa OeIKoB.

46.  CpoiictBa  OenkoB.  DyHKUMOHAIBHAS
Kaccuukarus OenKoB.

47-48. Pacmiag 0eikoB.

49-50. Buocunres OEJIKOB.

51. JIP Ne4. Biaunsinue TeMnepaTrypsbl Ha
CBOIiCTBA 0€JIKOB.

52. JIP NeS. Bausinne nzmenenusi pH na
cBoiicTBa 0e/ikoB. LIBeTHbIE peakuuu Ha
OeJIKH.

Tema 7

depMeHTHI (61)

53-54. Ctpoenue u cBoiicTBa (hepMEHTOB.
Mexanusm nieicTBUs GEPMEHTOB.

55-56. IIpombliIeHHOE MOJTyYEeHUE U
MPAKTUYECKOE MCIIOIb30BaHNE (DEPMEHTOB.

57. JIP Ne6. TepMo1a0UIbHOCTH pepMEHTOB.

58. JIP Ne7. Bausinne akTHBaTOPOB M
HHTUOMTOPOB Ha padoTy ¢pepMeHTOB

Tema 8

ButamMuHb 1
HEKOTOPbIE
npyrue
OUOJIOrMYECKHU
aKTUBHEIE
COCTMHEHNS

(64)

59-60. Butamunsl. icTropust OTKpBITHS.
Knaccudukarnus.

61-62. PaznoobOpasue GHONOrMYECKH aKTUBHBIX
COEMHEHUN.

63. JIP Ne8. KauecTBeHHasi peaknus Ha
BUTAMHH A.

64. JIP Ne9. KosinuecTBeHHOE
onpeneseHueBuTaMuHa P B yae.

Tema 9

Hyxkneunosblie
KHUCIIOTBI ¥ UX
oOMeH (44)

65-66. CocraB, cTpoeHHE, PYHKIIMH HYKIIEMHOBBIX
kuciot. buocuntes [JHK u PHK.

67. 'eneTnyeckast nHxeHepus. MoJekyspHast
OMOTEXHOJIOTHSI.

68. JIP Nel(. BoiiesieHne HyKJI€ONPOTEHHOB U3
JAPOKKeH.

11 kaacc

Tema 10

YrieBoasl U UX
oOmeH (549)

1. Knaccuduxkanus yrieBoaoB. OyHKIUH
YTJIEBOJIOB.

2. O6men yrneBojoB. [lytu pacnana
MOJIUCAXapHJIOB.

3. buocunTe3 yrineBomos.

4. JIP Nel. IIBeTHbIe peakuuu Ha Kpaxmal.

5. JIP Ne2. KauecTBeHHbIe peaKMI0 HA MOHO- H
AUCAXapPHUABI.

Tema 11

JIntmiae! n nx
oOMeH (5u)

6. XapakTepucTHKa U KiacCu(UKaIs JTUIHIOB.
CrpykTypa 1 ¢pyHKUIMHM JunuaoB. Pacnan ;kupos.

7. Mexanu3m OMOCHHTE3a BBICIIMX )KHUPHBIX
kucnoT. buocuntes Tpurmuiepunos. Hapymenus
B 0OMEHE KHPOB.

8. Bocku. Crepoupl. ochomunusl.

9. JIP Ne3. OnpeneJienne TeMneparypsbl
TUIABJICHUSI U 3aTBePACBAHMSA JKMPOB.




10. JIP Ne4. ImyabrupoBaHue ;KUpOB.

Tema 12 | buonorunyeckoe | 11-12. Ctpoenue nporonsoit ATdassl u
OKHUCIICHHE H BEPOSITHbIE MEXaHU3MBbI clHTe3a ATO.
cunte3 ATD
(24)
Tema 13 | Topmonst mux | 13-14.  Crepounnple  ropMOHBL.  MexaHHU3M
poib B OOMeHe | JCWCTBUS CTEPOUIHBIX TOPMOHOB
BeulecTs (849) 15-16. Ilentuaabsie ropMOHEL. MexaHu3M
JEUCTBUS MENTUIHBIX TOPMOHOB. CaxapHbIii
nrabeT U ero BUIBL.
17-18. [Ipoune ropMoHbl, UX CTPYKTYpa U
MEXaHU3M JaelcTBus. [[pumenenne ropMOHOB B
MEJMIIMHE U CEITbCKOM XO3SICTBE.
19. JIP NeS. KauecTBeHHbIE peaKMi Ha
UHCYJIMH.
20. JIP Ne6. Peakuusi agpeHaIMHA ¢ XJIOPHBIM
JKeJIe30M M MOA0M.
Tema 14 | BzaumocBsizp u | 21-22. O0mue npencTaBIeHUs O B3aUMOCBSI3H
perynanus oOMeHa BEIIeCTB B KIIETKE.
oOmeHa 23-24. I1po0neMbl XUMHYECKOTO 3arpsi3HEHHSI
BEILIECTB. Oorocdepsl. DKOJIOTHUUECKH 0€30MacHbIe CITOCOObI
[TpoGnemsbl BO3/ICUCTBUS Ha )KUBBIE OPTAHU3MBI.
OMOXUMHUYECKOU
sKkojoruu (44)
Tema 15 | Xumuueckuit 25-26. CtpoeHue U cocTtaB aToMa. BajgeHTHOCTh U
aneMeHT (3u) CTETEeHb OKUCIICHUS] XUMUYECKHUX 3JIEMEHTOB.
Ilepronnyeckuii 3aK0OH.
27. CocTaBJICHUE JIEKTPOHHBIX U
aNeKTpoHHOTrpaduueckux Gopmyrn aToMoB
XUMHYECKUX DJIEMEHTOB.
Tema 16 | BemectBo (94) | 28-29. IloctosinHas ABorapo. Beruucienue
CTPYKTYPHBIX €IMHUIL B OTIPEACIEHHOM
KOJIMYECTBE, Macce Wik 00bEME BeIlecTBa.
30-31. YpaBuenue MeHnneneeBa-Knaiinepona.
Kpucrannoruapatsi.
32-33. CnocoObl  BBIpaKCHHUS  KOHIIEHTpAIUH
pacTBOPOB (MaccoBasi, MOJISIpHAas )
34. IlpaBuiio cMemIeHus pacTBOPOB, («IPABUIIO
KpecTay).
35. JIP Ne7. IlepechbillieHHbIE PACTBOPHI
36. JIP Ne8. OnpeniesieHue KOHIEHTPAIIUH
COJISIHOM KMCJIOTHI KOHAYKTOMETPHYeCKUM
TUTPOBAHHEM
Tema 17 | Xumudeckue 37-38. 'eneTnueckas CBA3b MEXKIY KIacCaMu

peaxiuu (124)

HCOPraHNUYCCKUX U OPTraHUYCCKUX BCIICCTB.

39. TepMOXUMHUYECKUE YpPAaBHEHHS PEaKIHH.
TennoBoit 3¢ dexT peakum.

40. JIP Ne9. OnpenesieHue TenaoBoro 3¢ dexra
pacTBOpeHMs BellecTB B Bojie




41. CkopoCTb XUMHUYECKOH peakuu. XUMHUECKOE
paBHOBECHE.

42. JIP Nel0. DxcnepuMeHTAIbHOE
onpeiesieHue CKOPOCTH XUMHYECKOM peakuum.

43. Peakiuu B pacTBOpPAxX 3JIEKTPOIUTOB.

44. JIP Nell. Onpenesienue
3JIEKTPONPOBOAHOCTH CHJIBHBIX M CJ1a0bIX
3JIEKTPOJIUTOB.

45-46. I'maponu3 couieit, pH pacTBopoB.

47. JIP Nel2. Onpenesienue pH pactBopoB
coJjiei

48. JIP Nel3. Bausinue TemMnepaTrypsl Ha
cTelneHb rUAPOJIN3a aleTaTa HATPUS

Tema 18

Tloznauue n
IIpUMEHEHNE

BemecTs (104)

49-50. Beruncienue Macchl Wim 00bEMa pOTyKTa
pEeaKIuy 10 U3BECTHON Macce Wil 00bEMY
HCXO/ISIIIETO BEIIECTBA, COAEPKAIIETO ITPHUMECH.

51-52. Brruucnenue maccel (00b€Ma)
KOMITOHCHTOB CMECH BEIIECTB TOJHOCTHIO HITH
YaCTUYHO B3aMMOACHCTBYIONIHNE C PEareHTOM.

53-54. DnexTpou3 pacIuiaBoB M PaCTBOPOB
COJIEH.

55-56. CtepeoMeTpudecKre CXeMbl PEAKIIH 1
pacyYETHI TIO HUM.

57-58. Pemenue 3agannii EI'D

Tema 19

[IpoekTHas
pabora (104)

59-64. DOranel  wuccinenoBanus. [loaroroska
MPOEKTHBIX PaboT.

65-68. 3amuTa MPOEKTHBIX PadbOT
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