IMosicHUuTebHAS 3aMMCKA

Pabouast mporpamma 351eKTUBHOTO Kypca «brnoxumus u Meauiinaa» coctasiieHa aist 10-11 kimaccoB
B CBS3M C BBHIOOPOM YYaIIMXCS €CTECTBEHHO-Hay4yHOro mnpodmiis oOyueHHs Ha OCHOBE aBTOPCKOM
nporpammbl Bomoaunoii I'.b. (OcHOBBI OMOXUMHH. DJIEKTUBHBIN Kypc MPO(UILHOTO O0y4YeHHS. XUMUS:
yueOHoe mocobue/ABTop U coct.. Bomomuna I'. b., KproukoBa H. H., Uepnukosa C. B. - Tam0oB:
TOUIIKPO, 2019.), w™eroguueckoM mocobun  «Peamuzamust  00Opa3oBaTeibHBIX  MPOrPaMM
€CTCCTBCHHOHAYYHOW ¥ TEXHOJIOTMYECKOW HampaBIECHHOCTEH 10 OWOJOTHH C HMCHOJb30BaHHEM
obopynoBanus nuenrpa « TOYKA POCTA» (Mocksa, 2021 ron).

Kypc paccuutan Ha npoBenenue 1 yaca B Heaento. Beero 35 vacoB B 10 kimacce u 35 yacoB B 11
KJ1acce.

[InanupyeMble pe3y/bTaThl 0CBOECHHS 3JIEKTHBHOIO Kypca
ITo 3aBepieHNH Kypca yJaluecs J0JKHbI OBIaIETh CIEIYIOIIUMU PE3yJIbTaTaMu:

JIMYHOCTHBIE PE3YJbTATDI.

1. 3Hanue u noHumanue: OCHOBHBIX HCTOPUYECKUX COOBITHIA, CBSI3aHHBIX C PA3BUTHEM XHUMHUU;
JOCTH>KEHHUH B 00JIACTU XMMHUU M KYJIBTYPHBIX TPAJAMUIIMI CBOEH CTpaHbI (B TOM YKCIIC HAYYHBIX);
OOLIEMHUPOBBIX TOCTHXKEHUH B 00JaCTH XMMHUU; OCHOBHBIX MPUHIMUIIOB U MPaBUJI OTHOIICHUS K
IPUPOJIE; OCHOB 3/I0pOBOr0 00pa3a JKHM3HM M 3/I0pPOBbECOEpErarlliuXx TEXHOJIOTHM; HpaBUIl
MOBEJCHUSI B YPE3BbIUAMHBIX CHUTYalUAX, CBA3AHHBIX C BO3JCHCTBUEM pa3IUYHBIX BELIECTB;
OCHOBHBIX MpaB W OO0SM3aHHOCTEH TpaXKAaHWHA (B TOM YHCIIE OOYYaromIerocs), CBS3aHHBIX C
JUYHOCTHBIM, MPO(ECCUOHANBHBIM U KU3HEHHBIM CaMOOTIPEIeICHUEM; COIIMAIbHON 3HAYUMOCTHU
U CoJiepKaHus IPoeCcCuii, CBSI3aHHBIX C XUMUECH;

2. uyygcmeo 20pOocmu 3a POCCHUCKYI0 XMUMHUYECKYI0 HAyKy W JOCTHXKEHUS YYEHBIX; YBaOKEHUE U
MPUHSITHE TOCTIKEHUN XMMHUHU; JIIOOOBh U OCPEKHOE OTHOIICHHUE K MPHUPOJIC; YBAKCHUE M yUET
MHEHUH OKPY>KAIOLUX K JTNYHBIM JOCTH)KEHUSM B U3YUCHUU XUMHH;

3. npusHanue ICHHOCTH COOCTBEHHOTO 3JI0POBBS U 3JI0POBBS OKPYKAIOIIHNX JTFO/ICH; HEOOXOIUMOCTH
CaMOBBIPKEHUS, CAaMOpean3allii, COUaIbHOTO MPU3HAHUS;

4. ocosHaHue CTETICHH TOTOBHOCTH K CAMOCTOSITEIIbHBIM TIOCTYITKAM U JICHCTBUSM, OTBETCTBEHHOCTH
3a UX Pe3yNbTaThl;

5. nposerenue SKOTOTUICCKOTO CO3HAHUS, TOOPOKENATEITHHOCTH, JOBEPUS W BHHUMATEIHHOCTH K
JIOJISIM, TOTOBHOCTH K COTPYIHUYECTBY; MHULIUATUBBI U JIFOOO3HATEIBHOCTH B U3YUYCHUHU BEIECTB
U TIPOIIECCOB; YOIKICHHOCTH B HEOOXOAMMOCTH Pa3yMHOTO HCITOJI30BAHUS JIOCTHKCHUN HAYKH U
TEXHOJIOTHI;

6. yMmeHnue yCTaHABIUBATH CBSI3U MEXTY IEJTbIO M3YUCHHSI XUMHH B TEM, JIJIS Y€TO 3TO HY)KHO; CTPOUTH
YKU3HEHHBIE 1 TPO(EeCCHOHATBHBIE TINIAHBI C YUETOM YCIIEITHOCTH U3YUSHHSI XUMHUH U COOCTBEHHBIX
MIPHOPHUTETOB.

MertanpeaMeTHble  pe3yJbTaThl. MeTanpeAMeTHbIE  pe3yibTaThl  BKJIIOYAIOT  OCBOCHHBIE
OOyJarOIMUMUCS MEXKIPEIMETHBIC IOHSATHS W YHUBEPCAIbHBIC y4eOHBIC ICHCTBHUS (pEryJsSTUBHBIC,
MO3HABATENIbHBIE, KOMMYHUKATUBHBIE).

Pezynamusnvie YV/:

1. YMeHue caMOCTOSTENHLHO OMPEACATh eI 00yueHus, CTaBUTh U POPMYITHUPOBATH HOBBIC 3a7a4u
B yueOe 1 TI03HABATEIILHOM JEATSIIbHOCTH, Pa3BUBATH MOTHUBEI H HHTEPECHI CBOCH IMO3HABATEIIHHON
JIeITEIIbHOCTH.

2. YMeHHe CaMOCTOSATEIbHO TUIAHUPOBATH IYTH JOCTHIKEHUS IIEJIeH, B TOM YHCIIC aJlbTEPHATHBHEIE,
OCO3HAHHO BHIOHMpaTh Hambosee 3PGEeKTUBHBIE CIOCOOBI pelleHus] YIeOHBIX M MO3HaBaTEIbHBIX
3a/1ad4.
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YMeHHe COOTHOCUTH CBOU JIEUCTBUS C IUIAHUPYEMBIMU PE3yJIbTaTaMHU, OCYIIECTBIATh KOHTPOJIb
CBOEH JESATEeNbHOCTH B TMPOIECCE JOCTHKEHHUS pe3yibTara, ONpeleNsiTh CIOCOObl NEHCTBUMN B
paMKax MpesioKeHHBIX YCIOBUI U TpeOOBaHUN, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBUU
C U3MEHSIIOILEHUCS CUTyalue.

YMeHue OIeHUBATh MPaBUIBLHOCTh BBIITOJIHEHUST YI€OHOU 3a/1a4u, COOCTBEHHBIC BO3MOYKHOCTH €€
peuieHusl.

Brnanenue ocHOBaMHM CaMOKOHTPOJISI, CaMOOIICHKH, TPUHATHUS PEIICHHMH U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpa B yueOHOM U MO3HABATEIHHOM.

Tosznasamenvuvie YYJI:

YMeHue  ompenenaTh — MOHATUS, CcO3[JaBaTh  000OIEHHUs, YCTaHABIMBATH  AHAJIOTHUH,
KIJIACCHU(UITUPOBATh, CAMOCTOSTEIILHO BBHIOMPATh OCHOBAHUS W KPUTEPUU JUTSl KIACCHU(PUKAIIUH,
YCTaHaBIMBATh  MPUYMHHO-CIEICTBEHHBIE  CBSI3M, CTPOUTH  JIOTMYECKOE  pacCyXkICHHUE,
YMO3aKJIIOUeHHEe (MHIYKTUBHOE, J€AYKTUBHOE, 10 AHAJIOTUHU) U JI€JIaTh BHIBOJBI.

YMmeHue cosnaBaTh, MPUMEHATh M MPeoOpa3oBbIBATh 3HAKU M CUMBOJBI, MOJEINA U CXEMBbI IS
peleHus yueOHbIX U MO3HABATEIBHBIX 33/1a4.

CMBICTIOBOE YTEHUE.

DopMHUpPOBAHUE ¢ PA3BUTHE DKOJIOTMYECKOTO MBIIUICHHUS, YMEHHE MPUMEHSATh €ro B
MO3HABATENIbLHON, KOMMYHUKATUBHOM, COLIMATIbHON MPAKTHKE U MPOPECCUOHANTBHON OPUEHTAIIUH.
Pa3Butre MOTHBAIMU K OBJIAJICHUIO KYJIbTYpOH aKTUBHOI'O HCIOJIb30BAHUS CIIOBApEd U APYTrHX
MTOMCKOBBIX CUCTEM.

Kommynuxamuenvie YV/{:

YMeHne opraHu30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JNESATEIBHOCTh C YUUTEIEM U
CBEpPCTHUKAMH; pabOTaTh MHAUBUAYAJIHHO U B TPYIINE: HAXOIUTh OOIIEE pelieHrne U pa3peiaTh
KOH(GJIMKTEI Ha OCHOBE COIJIACOBaHMS TO3MIMA M YydyeTa HHTEpecoB; (OpMyIHpOBaTh,
apryMEHTHPOBaTh U OTCTaWBaTh CBOC MHEHHUE.

YMeHHne 0CO3HaHHO UCIIOJIb30BAaTh PEUEBBIE CPEJCTBA B COOTBETCTBHUU C 337a4€ii KOMMYHUKAIUU
JUTSL BEIPQXKCHHSI CBOMX YYBCTB, MBICIICH M TOTPEOHOCTEH IS TUTAHUPOBAHUS U PETYIISALUNA CBOCH
JIEATEIbHOCTH; BJIaJICHUE YCTHON U MUCbMEHHOMN PEeYbl0, MOHOJIOTMYECKON KOHTEKCTHOM PEYbIo.
dopmMupoBaHWE W Pa3BUTHE KOMIIETEHTHOCTH B OOJACTH WCIOJIb30BaHUS WH(OPMAIMOHHO-
KOMMYHHKAIMOHHBIX TexHonoruii (UKT).

Ilpeomemmnoie pesyromamol:

3HaTh XApaKTEPUCTUKY OCHOBHBIX KJIACCOB COEAMHEHUH, BXOJIAIIUX B COCTAB JKUBOW MATEpUU;
BaOKHEUIIINE pa3/iesibl OMOXUMUU: OCNIKH, HEPMEHTHI, TUTTU/IbI, HYKJICHHOBBIE KHUCIIOThI, BATAMHUHBL;
OCHOBHBI€ NIPUHLIHUIIBI, JIEKAIIUE B OCHOBE KOJIMYECTBEHHOIO U KAUECTBEHHOT0 aHAJIN3a;
ONpeAeNATh NPUHAICKHOCTD BEILIECTB K ONpEAEIEHHOMY KJacCy COSIUHEHMI;

MPOBOANTH KaUE€CTBEHHBIC PEAKIINH Ha OENKH, (DepPMEHTHI, BATAMHHBI;

HaOJIIOZIaTh M BECTU TPAMOTHBIE 3aITUCH HAOJIIOTAEMBIX SIBIICHUH;

MIPOU3BOJUTH CPABHUTENBHBIN aHANIN3 MOJYYEHHBIX PE3YNbTaTOB, JI€1aTh BHIBOJBI.

Ipu uzyuenuu oannozo Kypca ydawuecs nouyuam 603MOHCHOCMb 21y0dHce NO3ZHAKOMUMCSL C:
CYIITHOCTHIO OMOXUMHUHU M METUIIUHBI KaK HAYKU;

OCHOBHBIMHM dTarnaMu OWOCHHTE3a OejKa B OJYKAPUOTHYECKON KJIETKE — TPAHCKPHUIIUIO WU
TPAHCISUIO;

peakuuei KJIeToK Ha BO3efcTBHE BpEAHBIX (PAKTOPOB CPEJIbI;

3aBUCHUMOCTBIO MPOSIBIIEHUS T€HOB OT YCIIOBUM OKpY>KarolIeil Cpeibl.

CTPOCHHEM OHMOJIOTHYECKHMX OOBEKTOB: KIETKH, T€HOB W XPOMOCOM, HEOPTaHWYECKUX U
OpPTraHUYECKHUX BEILECTB KIETKU;

npoleccaMmy MeTadoau3Ma.



CoaeprkaHue 3JIeKTHBHOI0 Kypca

10 kaacc

Bgenenue (2 yac).

buoxumus kak Hayka. Mcropus pa3BuTusi OnoxuMuu. Poib OTE€UeCTBEHHBIX YUCHBIX B Pa3BUTHHU
oumoxumun (padoter A. f. Jlanunesckoro, H. W. Jlynuna, A. H. baxa, B. A. Durensrapara, A. H.
Benosepckoro, A. C. Criupuna, FO. A. OBunaamKOBa, B. [1. Ckymauesa u ap.). B3auMocBsI3b OMOXUMUU C
MOJIEKYJIApHOM OHoJioruel, 6MopU3NKON 1 OMOOPTaHUIECKON XUMHEH.

3HaueHue OMOXUMUU JIJIsl PA3BUTHS OMOJIOTUH, MEIUIIHBI, OMOTEXHOJIOTUH, CEICKOTO X035HCTBA,
TEeHETUKH U SKOJIOTHH. MeTOo/1bl OMOXMMHUYECKHUX MCCIIECAOBAHUN U UX XapaKTepPUCTHKA.

Bona u eé poab B Omosiornueckux cucremax (3 yaca).

Bona B Ouocdepe. B3auMocBs3b NByX BOAHBIX CHCTEM — BHYTPEHHEW Cpellbl OpraHU3MOB U
MupoBoro okeana. Bona B xu3Hu yenoBeka. OU3UKO-XMMUYECKUE CBOWCTBA BOAbL. DYyHKIMU BOJbI B
KJieTKe. Poib BO/IBI B MOBPEXKICHUU KJIETKH. Bbljenenue Boibl.

Buorennbie 31eMeHTHI M UX coeUHeHus (8 yacoB).

Teopus. Knaccudukanus u pacpocTpaHEHHOCTh XUMHUECKHUX 3JIEMEHTOB B OpraHMU3Me YeIoBeKa.
Opranorensl. Metamibl xu3nu. buorennsie ameMenTsl. MakposnemeHTsl. MukposnemenTsl. ['omeocTas.
Bonopon u ero coeaunenus. OyHkinuu BoAbl. CBsizaHHas, cBoOoaHas Boaa. CTpyKTypHpOBaHHas,
JIeCTPYKTypupoBaHHasi Bojaa. Tsokemass Boja. JuctwimupoBaHHash Bojaa. YTIEPOJI M €r0 COSIUHEHUS.
Oxkcun yrnepoga (IT). OOmennsiii mMexanusMm. Kucnopoxa, cepa u ux coenuHeHusi. buonmormueckoe
okucnenue. [lepoxcun Bomopona. A3or, hocdop u ux coenunenns. AMmuak. Oxcun azota (I). Oxcun azorta
(IT). Oxcup azota (IL). Hutputel. Oxcun azota (IV). Oxcug azora(V). HutpaTsl. ATOMBI TajJOreHOB U UX
coenuHeHUsI. OKUCIUTEIHLHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA TaJloreHOB. KUCIOTHO-OCHOBHBIE CBOWCTBA
rasiorenoB. KommiiekcooOpasyroiire CBOMCTBA raJloreHoB.

IIpakTuka. Ha ocHOBaHMHM CTpPOCHHUsS aToMa OWOTEHHBIX JJICMECHTOB TIPEIIONOKEHUE O
BO3MOXXHBIX XUMHYECKHX CBOMCTBaX, (PU3MOIOTMYECKO ponu g opraHu3zMa. KapOokcuremorioOuH.
Oxcuremornooun. ['unokcus. ['unepokcus. @usnonoruueckas poib cepsl. [lesuHpunupyronpe cBoicTBa
cepbl. uznonoruyeckas poib pocdopa. buonornyeckas poiab ¥ IPUMEHEHUE FAIOT€HOB U UX COSTMHEHHIA
B MEJIUIIMHE.

CocraBiieHne cXeM KpyroBOPOTOB OHMOTEHHBIX JJIEMEHTOB B mpupoae. KpyroBopoT Boasl B
npupone. Kpyrosopot yriepoga B mpupose. Kpyrosopor kucnopoga B npupozae. KpyroBopor cepsl B
npupone. Kpyroopot azota B npupoze. Kpyrosopot ¢ocdopa B mpupose.

Ipaxmuueckas pabomui: 1.IIpocmetiwiue cnocodbl ouucmku 600bl U3 NPUPOOHLIX UCOYHUKOE.

Buoneoprannyeckas xumus u meauuuHa (10 vacoes).

Teopus. ®uznonoruyeckas M TATOJOTHYECKass pOJIb HEKOTOPHIX DJJIEMEHTOB B OpraHU3ME.
buoneoprannueckass xumMus. XUMHUYECKUE PEAKIUU B XUBOM opraHuzMme. CoeIMHEHUsT METAIJIOB B
opranusme yenoBeka. CojepkaHrue METAIOB B KOMIIOHEHTaX KPOBH 3JI0pPOBOTO uejoBeka. Haxoxaenue B
opraausme. Kanuii-HarpueBbiii Hacoc. Pois nonos K* u Na* B oprannsme. KomiiekcooOpa3oBaHue Kajaus
¢ epmentamu u cybctparamu. CTpoeHue marausi U Kaiblms. Haxoxaenue B opranusme. Poiib HOHOB
Mg?* u Ca®' B opramsme. KommaekcooGpa3oBanue MarHus u Kambius. OCOOEHHOCTH KOMIIIEKCHBIX
COCIMHEHUH, 00pa3yeMbIX MeTa/uilaMHu. buosorndyeckne QyHKIUKA MeTaionpoTenHoB. CTpoeHue
Maprania u Mmonubaena. KommnekcooOpa3oBanue maprania u moiubdaeHa. HaxoxaeHue B opraHusme.
KommiekcoobpazoBanue skenesa u kobanbra. Haxoxnenue B opranmszme. CTpoeHue Menud M ILIMHKA.
Haxoxnenne B opranuzme. Poiab MOHOB Meau U LMHKA B opraHu3zMe. KoMrnekcooOpa3oBaHue Menu |
nuHKa. [TotpeGHOCTh Oprann3Ma B MOHaX MeAu W UHKA. OCHOBHBIE MPOSIBJICHUS HEIOCTAaTKA M N30BITKA
KaTHOHOB M€ U IIUHKA.

IIpakTuka. PaboTa co cripaBOYHON JTUTEPATypPOI IO OMPEIEICHUIO MPerapaToB, IPUMEHSIEMbIX B
MEIUIMHCKOW mpakTuke. [lpemapaTel Kanmus W HATpHs, NPUMEHSEMblE B MEAUIMHCKOW TNPAKTHKE.
[Ipenaparel MarHus W Kajibllus, MPUMEHSEMbIE B MEIWIMHCKON mpakTuke. [IpemapaTel maprania,
MpUMEHsSIeMbIE B MEAUIIMHCKOM TipakTuke. [IpemapaTsl skene3a u KodabTa, IPUMEHSIEMbIE B METUITTHCKOM
npaktuke. [IpemnapaTel Menu U IMHKA, MPUMEHIEMBIC B METUIIMHCKOM TIPAKTHKE.



BrisiBnenne HeqocTaTka v U30bITKAa HOHOB METAJJIOB HA OPTaHU3M YelIOBEKA.

[TorpebHOCT, Opranmsma B uoHax K" u Na'. OcHOBHBIE NPOSBIEHUS HENOCTaTKa M M30bITKA
KaTHOHOB Kanust W Hatpus. IloTpeGHOCTH opraHmsmMa B MoHax Mg?* u Ca?". OcHOBHEIE MPOSBICHUS
HEJI0CTATKA ¥ M30BITKA KATHOHOB MarHus U Kalblys. Pors monos Mn?* u Mo?* B opranmsme. [TotpeGHOCT
opraamsMa B HoHax Mn?" u Mo?*. OcHOBHBIE IPOSBIIEHHS HEIOCTATKA M M30BITKA KATHOHOB MapraHia 1
MonubaeHa. Poib nOHOB >kene3a u KoOanpTa B opranusme. [loTpeOHOCTh opraHu3Ma B MOHAX Keje3a U
kobOanpTa. OCHOBHBIE TPOSIBIICHUS HEOCTAaTKa M M30BITKAa KaTHOHOB jkeje3a u koOanbra. IloTpeOHOCTD
OopraHu3Ma B MOHAaX Meau U HuHKA. OCHOBHBIC MPOSIBICHUS HEIOCTaTKa U M30BITKA KaTUOHOB MEIU U
[UHKA.

Ilpakmuueckue pabomul.: 1.Ilonyuenue KOMNIEKCHbIX COCOUHEHULL.

2. H3yuenue cocmasa npenapama « Pepponnexcy.

Pemenne 3apa4 mo o0meil XuMHHU ¢ MeIUKO-0HO0JIOTHYECKOIl HATIPABJIEHHOCTHIO (4 uaca).

Ipakruka. Komuectso BemecrBa. Monbs. Monsipaas macca. Ctpoenue siipa atroma. HelTpoHsl.
[Iporonbl. Dnektponbl. M3otonel. Pemenne 3amau nmo teme « KonmmuectBo BemectBa» u «CtpoeHue
aTomay.

Pewrenue 3amau no reme «IEKTPOITU3».

MaccoBast 107 31eMeHTa B Gopmyne. Pacdersl mo xumudeckuM Gopmyinam. BeiBoa dhopmMyiibt
XUMUYECKOTO COEAMHEHUS IO U3BECTHBIM MAaCCOBBIM J0JISIM 3JIEMEHTOB.

PactBopbl. Macca pactBopa. O0béM pacTBOpa. MaccoBasi 10711 pacTBOPEHHOI'O BEIIECTBA.
[InotHocTh pacTBOpa. MossipHas KoHueHTpauus. Pemienue 3amad o teme « PactBopel». Pacuersl mo
YPaBHEHUIO PEAKIINH.

Xumus B JoMallHeil anTeuke (2 yaca).

Teopus. JlekapcTBeHHbIE CpencTBa NEpBOM MoMolM. JIEKapCTBEHHbIE CPEACTBA ISl MpUEMa
BHYTpb. JIeKapCTBEHHBIE CpPEJCTBA Il HAPYKHOIO NpuMeHeHus. llepeBs30uHbIil MaTepuall, cpeacTBa
OCTaHOBKHU KPOBOTCUYCHHUSI.

IIpaxmuueckue pabomol: 1.H3yuenue ceoticme caruyunogor u ayemuncaiuyuniosol KUCiom.

O0pa3 :xu3HM U BpelHble NPUBBIYKH (6 YacoB).

IIpakTuka. [TogrotoBka npe3eHTaluii Mo 310poBoMy o0pa3y *ku3HU. DakTopbl, BIUAIOIINE HA
3I0POBBE UeTIOBEKA. 310pOBBIA 00pa3 »u3HH. [IpaBumna 370poBoro odpasa ®u3HH. 3aHATUS HU3TIECKOM
KylbTypoil. PantmonanbHoe nutanue. JInunas ruruena. 3akanuBanue. OTKa3 OT BPEAHBIX TPUBBIYEK.

CocraB TabayHoro npiMa. MexaHW3M JEMCTBUS HHUKOTHMHA HA OpraHuW3M delioBeka. BrusHwue
BelecTB TaOaYHOTO JpIMa Ha )KM3HEHHO BaKHBIE CHCTEMBI OPIaHOB UeIoBeKa. 3a00/IeBaHus, BbI3bIBAEMbBIC
KypenueM. [laccuBHoe kypenue. Meroabl n30aBieHus OT TabauHOI 3aBUCUMOCTH.

JleiicTBue ankoroiis Ha opraHusM. [laryOHoe BIMsHUE alIKOTOJS Ha CUCTEMBI OPTaHOB YEIOBEKa.
Ankoronu3M W TpoOJEMBI, KOTOphle OH BbI3bIBaeT. [lerpanmanms muunoctu. [lepBas momouis mpu
OTPABJICHUH AJIKOTOJIEM.

['pynmel HapkoTuueckux BemecTB. Hapkomanusi. dusnyeckas 3aBUCUMOCTh OT HapKOTHKOB.
['ybutenbHOE BIUSHUE HAPKOTHYECKHUX BEIIECTB HA OPraHU3M YeIOBEKa.

11 kiaace

B3anmocBs3b 1 peryasinus odMena semects (1 gac).

OOmme mpencTaBieHUsT O B3aUMOCBSI3M OOMEHa BelIecTB B KJeTke. [IoHsATHE O KIHOYEBBIX
MeTabonuTax. B3anMMOCBs3h OEIKOBOTO W HYKJIEHMHOBOTO OOMEHA, 3HAYEHHUE PETyJISTOPHBIX OENKOB.
B3anmMocBss3p yriaeBogHOro 1 6€1K0oBOro ooOmMeHa. B3anmocBsi3p oOMeHa yrieBO0B | JIUITHIOB.

YpoBHU perynsiuu oOMeHa BEUIECTB: KJIETOYHBIH, OpraHu3MeHHBIH. OCHOBHBIE MEXaHU3MBbI
peryisinur oOMeHa BelecTB B KiieTke. OpraHU3MEHHBIH YPOBEHb PETryJISIUU. [ OpMOHAIBHAS PETyJIAIns
oOMeHa BeIIeCTB.

Bbeaku (4 uaca).

Ponp GenkoB B mocTpoeHWU M (YHKIIMOHUPOBAHUU KUBBIX CUCTEM. AMHHOKHUCIOTHBIH COCTaB
O0enkoB. [loHATHE O TPOTEMHOTEHHBIX aMUHOKHCIOTaX. Croco0 CBS3M aMHUHOKHCIOT B OEIKOBOM
monekyine. [lentuast. [Ipuponnbie menTuas! (TIyTaTHOH, BA30MPECCHH, YHKe(PAIUHBI, SHIAOPGUHBI U JIp.),



uX (PU3MOJIOTHYECKOE 3HAYCHHE U HMCIIOJIb30BAaHHE B KaYECTBE MEAMIIMHCKUX IMPErapaToB. XUMUYECKUH
CUHTE3 MENTHU/IOB 33JJaHHOTO CTPOCHHSI U BOBMOKHOCTH MX IpUMeHeHusl. CTpyKTypa OETKOBBIX MOJIEKYIL.

[lepBuunas cTpykrypa 6enkoB. [IpyHIMIIBI 1 METOBI ONPEICTICHHS IEPBUYHON CTPYKTYpHI O€TKa.
ABTOMAaTHYECKME W MOJIEKYJISPHO-TEHETUYECKHE METOJAbl OIpPEACIICHUS] IEPBUYHOM CTPYKTYpBHI.
KomnbroTepHsle OaHKH JNaHHBIX O MEPBHUYHON CTPYKTYpe OENKOB. DBOJIOLMS HMEPBUYHON CTPYKTYPHI
OeNKOoB.

Bropuunast cTpykTypsl 6enkoB. CBsi3b IEPBUYHON U BTOPHUYHON CTPYKTYp OEIKOBOM MOJIEKYIIBI.
Knaccudukanus OenkoB MO 3JIeMEHTaM BTOPUYHOM CTPYKTYphl. JIOMEHHBIH NPUHIUI CTPYKTYpPHOM
opranuzaiuu  OenkoB. [loHATHE O CTPYKTYpHBIX M (YHKIMOHAJIBHBIX JOMEHaxX (Ha TpHUMeEpe
UMMYHOTJIOOYJIMHOB M KaTAIMTUYECKH aKTUBHBIX OCIKOB).

Tpernunast cTpykTypa OenkoB. TuUMBI CBsi3eil, oOecreYMBAarOIUX MOJAEPKaHUE TPETUUHOM
CTPYKTYphbl. IMHAMUYHOCTh TPETUYHOM CTPYKTYpHI OenKkoB. [Ipenckazanue npocTpaHCTBEHHOT'O CTPOCHHUS
0EJIKOB UCXOJS U3 UX NEPBUUYHOMN CTPYKTYPBHI.

UYerBepTuuHas CTpykTypa OenkoB. KOHKpeTHbIE MpPUMEpPHI YETBEPTUYHOW CTPYKTYphI OEIKOB
(reMorI00MH, TaKTaTACTUAPOTEeHA3a, KaTanas3a u ap.).

Homenknarypa u kmaccudpukanus OenkoB. @DyHKUMOHAdIbHas Kiaccupukanus OEIKOB U
XapaKTepUCTHKA OTAEIbHBIX TIPYNN: CTPYKTYPHBIX, COKPaTUTEIbHBIX, 3alIUTHBIX, TOKCHYECKUX,
PELENTOPHBIX U PETYIATOPHBIX. benku (MeTalI0THOHEHHBI, TeMOTJIOONH U JIp.) KaK IeTOKCUKAHThI KCEHO-
OMOTUKOB B OpraHu3Me.

Ipaxmuueckue pabomul:

1. Pasoenenue amunoKUCiOm memooom pacnpedeiumenbHol xpomamozpapuu na oymaze.
2. Ilpucomosnenue pacmeopa benka (Auuno2o anvoymuna). Pazoenrenue 6enkos Kypunoz2o aiya no ux
pacmeopumocmu. /lenamypayusi 6e1Kos.

®epmenTsl (4 yaca).

PazHoOoOpasne KaTalIMTHYECKH aKTUBHBIX MOJEKyNl. KaranuTuyecku akTHBHBIE OCIKH (IH3UMBI),
karanmutudeckn aktuBHble PHK (pubOo3mmbl), KaTalMTHUECKM aKTHBHBIC aHTUTENIa (aO3UMBI).
Karanutuueckas ¢ynkmust 6enxoB. Pa3nuuns B cBOiCTBax (PEpMEHTOB M KaTaJM3aTOPOB MHOW IPHPO/IBL.
Crneuuduunocts aeiicteus pepmeHToB. Ponb otedectBennbix yuensix (M. I1. [1anos, A. E. bpaynmireiin,
II. A. DHrenbrapar u Jip.) B pa3BUTHM 3H3UMOJOTUU. DEepMEHTh MOHOMEpPHI (TPUIICHH, JIU30LUM) U
MYJIbTUMEPHI (T1yTaTHOH-penykTa3a). [lonsarue o kopepmentax. KopepMeHTb — mepeHocYrKy BOA0poia
u snektpoHoB (HAJl, HAJI®, ®AJI), u atomubix rpynn (AT®, kodpepment-A, HID-caxapa).

MHoxecTBeHHbIE (POPMBI PEPMEHTOB U UX (YHKIMOHAIBHOE 3HaYeHHE. 3HaYeHHE UCCIIEIOBAaHUS
MHOKECTBEHHBIX (OpM (PEpMEHTOB Il MEIUUUHBL. MexaHusM aelctBus (epMeHTOB. DepMeHT-
cyOCTpaTHble KOMILJIEKCHl. AKTHUBAaTOpPbl W MHIHMOUTOpBl (hepMeHTOB. BinsHue KCeHOOMOTHMKOB Ha
AKTUBHOCTbH ()EPMEHTOB.

Howmenknarypa u knaccudukanus pepMeHToB. [IpuHImne! kiaccuukanuu GepMeHTOB.

[IpoMbllIIeHHOE MOy4eHHE M MPAaKTHUYECKOe UCIOIb30BaHuE (pepmeHTOB. MIMMOOMIN30BaHHbIE
depmenThl. IlepcnekTHBBI MPAKTHUYECKOTO MCIOJIB30BaHUs PUOO3MMOB M a03UMOB JUIsl OOpHOBI C
3a00JIeBaHUSIMU YEJIOBEKA.

Ipaxmuueckue pabomul:

1. CpasnumenvHulii anaius npooyKmos KUCIOMHO20 U (HepMEeHMAMUBHO20 2UOpoausa Oou- u
ROAUCAXAPUO08 (Ha npumepe caxaposvl U Kpaxmaia).

2. Bauanue na akmugnocmo ¢hepmenmos memnepamypul, pH, akmusamopos u unzubumopos.

ButaMuHBI 1 HEKOTOpBIE Apyrue OMOIOrHYeCKH aKTHBHbIE coeqnHeHus (3 yaca).

Uctopusi OTKpeITHS BUTAaMHHOB. PoOJb BUTaMHHOB B TNHMTAaHUM YEJIOBEKAa U >KUBOTHBIX.
ABUTaMHMHO3bI, TUITIOBUTAMUHO3bI, THIIEPBUTAMUHO3bI. COOTHOIIIEHHE BUTAMUHOB U KOEPMEHTOB.

’KupopactBopuMble BUTaMUHBI. BuTaMuH A 1 €ro ydacTue B 3puTeiabHOM akTe. Butamunsl D, K n
E u ux pons B oOmeHe BemiecTB. BomopactBopumbie BuTamMuHbl. Butamunsl Bi, Bz, Bs, Bes, B12, ux
3HavYeHHne B oOMeHe BemecTB. Butamun C (ackopOMHOBAsI KUCIIOTA).

PazHooOpazue 6M0I0rn4ecky aKTUBHBIX COSIMHEHUI: aHTUBUTAMHUHBI, aHTUOUOTHUKH, (PUTOHIIUIBI,
repOunm b, 1eQoTuaHThl, POCTOBBIC BEIIECTBA (BaKHEUIITNE TTPEACTABUTEIN M MEXAaHU3MBI JICUCTBUS ).

IIpakmuyeckue pabomol:



1. Kauecmeennvie peakyuu Ha 6UMAamMuHbl.

HyxkienHOBbIE KHCJIOTHI U MX 00MeH (4 yaca).

Hcropust OTKPBITHS U U3yUEHUS] HYKIEMHOBBIX KUCJIOT, MX XUMHUYECKUI COCTaB. XapaKTepUCTHUKa
MyPUHOBBIX W TMUPUMHAWHOBBIX OCHOBAHMMU, BXOJAIIUX B COCTaB HYKJIEMHOBBIX KHCIOT. J[Ba Tuma
HYKJICMHOBBIX KUCJOT: Je30kcupuOonykiennoBas kuciora (JJHK) u pubonyknennoBas kuciorta (PHK).
Paznuuusa mexny JJHK u PHK nmo cocraBy riiaBHbIX a30THCTBIX OCHOBaHMM, MEHTO3aM, MOJEKYJISPHOU
Mmacce, JIOKalIu3anuu B Kietke u pyHkiusaM. LlenTpanbHblii moctynaTt MonekyssipHoi 6uonorun: JJHK —
PHK — 6enok u ero pa3sutue.

Crpyxrypa u pynkuuu JJHK. Conepxanue JJHK B opranusme u iokanuzanus ee B KJIeTKe (Spo,
mutoxoHapun). [leppuunas crtpykrypa JHK. IIpoekt «I'eHoM uenmoBeka». Bropuunas crpykrypa JJHK
(monenb JIx. Yorcona u @. Kpuka). [Tomumopdusm Bropuunoit crpykrypsl JHK (A, B, C u Z-popmsr
JHK). Tpernunas ctpykrypa JJHK. Ceepxcriupanuzanus JJHK. 30b1TOYHOCTS 1 KOMITAKTHOCTHh MOJIEKYJT
JHK. Ctpoenue xpoMmaruna.

Mytamuu B JIHK u daktopsl, ux Be3siBaromiue. Pemapanus crpykrypsl JJHK u ee 3Hauenue mis
coxpanenust BunoB. Hacnencreennsie 3aboneBanus. PHK, ux knaccudpukanus (TPHK, pPHK, MPHK).
®epmentsl (PHK-momumepasa, JIHK-nonmumepasa, JIHK-nuraza) u 6enkoBbie hakTOphl, y4acTBYIOIIHUE B
permukamuu JJHK. OOpaTHast TpaHCKpUIIUs U €€ 3HAaYCHHUE JJIsl CYIIECTBOBAHUS BUPYCOB (Ha MpUMepe
BHUpYyCa UMMYHOAE(HIINTA YeJIOBEKa U BUPYCOB TPHINA) U BHYTPUTCHOMHBIX mepecTpoek. [lonsarue o
MOJABUKHBIX TEHETHYECKUX PJIEMEHTAX M UX 3HAYCHHUH JIJIS1 HBOJIFOIIMU T€HOMOB.

[TonsiTHe o reHeTuueckor MHKeHepHH. [IpUHIMIIBI U CTpaTeTuu MOJIEKYISIPHOTO KIOHHPOBAHUS.
JloCTH>KEeHHS ¥ TIEPCIIEKTUBBI MOJIEKYJISIPHOM OMOTEXHOJIOTHH.

Ipaxmuueckue pabomul:

1.Bvloenenue pubonyKieonpomeutnos uz OporHcHCel.

2.Kauecmeennoe onpedenenue npooykmos 2uopoiusa puboHyK1eonpomeuHos.

Pacnan u 6mocunTe3 6es1koB (3 uaca).

Pacnag OGenkoB. @epMeHTHI, OCYIIECTBISIONIUE pacnaa OenkoB. MeTaboinu3M aMHUHOKHUCIIOT.
KoHneunble mpoyKThI pacmiaia OSIKOB U ITyTH CBS3BIBAHUS aMMHUaka B opranu3me. [Iytr HoBooOpa3oBaHwsI
AMUHOKHUCJIOT.  AKTUBUpOBaHHE  aMUHOKUCIOT  (cuHTe3  amuHoauwi-TPHK).  Bo3MoxxHOCTB
NepenporpaMMUPOBAHUS TPAHCIISALIUH.

Kopn 6enxoBoro cuntesa. Mcropus ero otkpsiTus; padbotst M. Hupenbepra, C. Ovoa, X. I'. Kopanst
u Jp.

Ipaxmuueckue pabomul:

1. Ousumamuueckuii memoo gvloeneHus u KOTUYeCmeeHH020 onpeoeseHuusi MO4eGUHbL.

YriaeBoanbl u ux oomMeH (4 yaca).

Knaccudukanus yrneonos. [IpocTsie yrieBoabl (MOHOCAaXapH/ibl) U UX TpeacTtaBuTenn (pudosa,
TIII0K03a, (GpykTo3a, ramakrosa). CioxHble yriaeBonbl. Jlucaxapuapl (caxaposa, JaKTo3a, MalbTo3a).
[Monucaxapuapl, X CTPYKTypa U TpEACTaBUTENM (TIUKOTEH, KpaxMmai, KJeTdaTka, XUTUH). DyHKIMN
YIJIeBOJIOB (dHEpreTudeckas, Meradonudeckasi, perenTopHas u ap.). [ THKONpOoTenHbI Kak 1eTepPMUHAHTHI
TPYII KPOBH.

O6men yrneBonoB. Ilytm pacmaga mnonucaxapuaoB. OOMEH THPOBHHOTPAIHON KHCIOTHI.
I'mukomu3. CnuproBoe OposkeHue. JleiicTBUe 3TaHONAa Ha OpraHu3M uyenoBeka. llomaudepMeHTHBIH
KOMIUIEKC OKUCIUTENLHOTO JeKapOOKCUITUPOBAHUS MTUPOBUHOTPAIHON KHCIOTHI. L{UKIT TpUKapOOHOBBIX U
JTUKapOOHOBBIX KUCIIOT, €r0 3HAaYeHHE B OOMEHE BEIIECTB U 00ECTICYCHUH OPTaHN3Ma SHEPTUEH.

buocunrte3 yrineBonoB. IloHsATHE O mNEepBMYHOM OHOCHHTE3€ YIJIEBOAOB. [ JIIOKOHEOTeHes.
buocuHTe3 oauro- u noymMcaxapuiaos.

Ipakmuyeckue pabomol:

1. Bvioenenue eonuxozena u3 neyenu owcueomuuvlx. Conocmaegnenue cmpykmypvl 21UKO2EHA U
Kpaxmana.

2.Kauecmeennvle peakyuu Ha y2ne600bi.

Jlunuabl U ux odomen (3 yaca).

OO6mras xapaktepucTuka U kiaccuukanus aunuaoB. CTpykrypa u (QyHKIUH JUMHIOB. Poib
JUMNHIOB B IOCTPOCHUH Ouonornueckux MmemOpan. CTpykTypa u QyHKIUN JTUITOTPOTEHHOB.



Oo6wmen xupoB. Pacian sxupoB u (3-OKUCIEHHE BBICIIMX KUPHBIX KUCIOT. [ THOKCUIIEBBIN IIUKI U
€ro pojib BO B3aUMOCBSI3M OOMEHA JIMMUIOB M YIJIEBOJOB. MeXaHu3M OHMOCHHTE3a BBICIIUX >KUPHBIX
kucnot. buocunres tpurnunepuaos. Hapyienus B oOMeHe )upoB. OKUpPEHUE U €ro MPHUYUHBI.

Bocku, ux crpoenue, QyHKUMHM M TpeACTaBUTENH (crepManeT, MUeauHblid Bock). CTepunusbl.
Creponsl (xonectepon, sprocrepon u ap.). CTpykTypa ¥ (QyHKIHH CTEpOUAOB (XOJEBas KHCIOTA,
cTepouinbie ropMoHbl). Docdonunuasl. buonornyeckas posb Gochoaunuaos.

IIpaxmuueckue pabomul.

1.T'uoponus sncupos noo deticmauem 1unaszvl. BausHue dcenyu Ha AKMUBHOCHb TUNA3bL.

buosoruveckoe okuciaenue u cuures AT® (4 gyaca).

Hctopusi wu3ydeHus mpoLeccoB OHOJIOTMYECKOT0 OKHcIeHus. PasHooOpasue ¢epMeHTOB
OMOJIOTrNYECKOT0 OKUCIIEHHUS.

CucreMbl MUKPOCOMAJIBHOTO OKUCIIEHUA B KieTke. CynepokcuaucMyTasa, Kkarajgasa u Ux pojb B
3aIIUTe OPTaHU3Ma OT AKTUBHBIX ()OPM KHCIOPOJIA.

Comnpsbxkenne okucieHuss ¢ ¢ocdopunupoBanuemM. CyOcrpatHoe (dochopunrpoBanue u
docdoprmpoBanre Ha ypoOBHE IEKTPOHHO-TpaHCIOPTHOW 1enu. [loHsiTre o compsraromield MmeMOpaHe
MUTOXOHJIPUH.

I'opMoHBI U HX posib B 00MeHe BelecTB (4 yaca).

Knaccudukanus ropmonoB. CTepouHble TOpPMOHBL. MeXaHu3M JeHCTBUS CTEPOUTHBIX TOPMOHOB.
[lentunupie TOpMOHBI. XapaKTepPUCTHKAa WHCYJIMHA, TOPMOHA pOCTa, TUPEOTPOINMHA, TacTpHUHA,
BazolpeccuHa. MexaHu3M [eHCTBUS MENTUAHBIX TOPMOHOB (Ha MpHUMeEpe IIIOKAareHa M WHCYJIWHA).
CaxapHhblil 11a0eT U ero BUJIbI.

[Ipoune TOpMOHBI (aapeHATUH, ayKCUH, T'MOOEpeIUIMHbI, ITUTOKHMHHUHBI, MPOCTArJIaHIUuHBI), UX
CTPYKTypa W MeXaHHW3M JeicTBusi. Punmsuur-daxropsr ropmonoB. Heliporopmonsl (3HAOpGUHBI U
sHKkedanuusl). [[puMeHeHe ropMOHOB B METUITHHE.

IIpo61eMbl OMOXUMHYECKOH IK0T0TUH. (4 yaca).

DKOJI0r0-0MOXUMHUYECKHE B3aUMOACHCTBHSI C yIaCTUEM PA3IMYHBIX TPy opraHu3MoB. [lumieBsie
JIeTepre’Thl U aHTu(uUIaHThl. [IUIeBbIe aTTpakTaHTBl U CTUMYJIATOPEI. HakoruieHne W MCIoIbh30BaHHE
YKUBOTHBIMU BTOPUYHBIX META0OIUTOB PacTeHUN. AHTPOIIOTEHHbIE OMOAKTUBHBIE BEIIECTBA U MPOOIEMBI
XUMHUYECKOTO 3arpsi3HEHUS OHOoChepEl.



Tematuyeckoe nnaHupoBaHue 10 knacc — 35 yacoB

XUMHUH C MEQUKO-
OMOJIOTUYECKOI
HAPaBIEHHOCTHIO

Crpoenne sapa aroma. Helitponbsl. [IpoToHBI.
OnekTpoHsl. M3otonbl. MaccoBas A0J4 3JI€MEHTa B
¢dopmyne. Pacuersl mo XuMHUYECKMM (hopMyam.

Ne Tema Conep:xkanue Koumnuec- IIpakTHYeckast 4acThb, peajuzyeMas ¢
n/n TBO 4aCOB HCII0JIb30BAHMEM 000PYA0BAHMS LEHTPA
Touka Pocra
Jlabopa- | Ilpaktuuec-| OOGopynoBanue
TOPHbIE KHe TP
padoThI padoThI
1. | Beenenue 3HadueHre OWOXUMHUU. MeToabpl OMOXUMHYECKUX 2 [IK, mpoexrop,
MCCJIE0BAHUI U UX XapaKTEPHUCTHKA.
2. | Bomau eé€ ponb B Boma B Owmocdepe. Boma B KHM3HH IKHBBIX 3 [1K, npoekrop,
OMOJIOTUYECKHUX CUCTeMaX | OpraHu3MoB. OU3NKO-XUMUYECKHE CBOWCTBA BOJIbI MYJILTUMETPBI
Bopna B xitetke u opranuzme
3. | buorennsie anementsl U ux | Knaccudukanus u pacupoCTpaHEHHOCTh 8 1 [1K, npoekrop,
COETMHEHUS XUMHUYECKHX 3JIEMEHTOB B OpraHU3Me YeJIOBEKa. Habop s
Bomopon m ero coenuHeHus. YTIEpoA U €ro nposenenus OI'D,
coenuHeHus. Kucnopon, cepa v ux coeiMHEHUS. MYJIbTHMETP
A3oT, pocdop u ux coeuHEeHUs. ATOMBI TaJOr€HOB SKOJNOTHYECKII 1
U X COCJIMHEHUS. XUMHYECKHiA
4. | buoneoprannueckas xumus | dusnonornyeckass W HATOJOTMYECKas  poOJib 10 2 1K, mpoekrop,
Y MEIUIMHA HEKOTOpBIX DJIEMEHTOB B opranusme. Hatpuii u MYJIbTUMETPbI
Kanuii. Marauii W Kanblumid. XuMHS HWOHOB d- dusHoTornyeckue
METaJUIOB B Opranu3me. Mapraner 1 MOJuOIeH. 1 SKOJOIHUECKIE
Kenezo u kobanpT
5. | Pemenue 3amau mo obmieit | KomnuectBo BemiectBa. Monbs. MomnspHas macca. 4 1K, mpoekTop,




BeiBon ¢GopMynabl XMMHUYECKOTO COEIWHEHUS I10
M3BECTHBIM MAacCCOBBIM JIOJISIM 3JIEMEHTOB.
PactBopel. Macca pactBopa. OOBEM pacTBOpA.
MaccoBast 10711 PAacTBOPEHHOIO  BEIIECTBA.
[TnoTtHOCTL pacTBOpa. MosnspHas KOHIEHTpaLus.
Pacuetsl o ypaBHEHUIO peaKIlnu.

(I)I/I3I/IOJ'IOFI/I‘-ICCKO€ 3HAYCHUC W HCIIOJIBb30BAHHEC B
Kaue€CTBC MCAUIIMHCKUX ITPEIIapaToB

6. | Xumus B roManiHei JlexapcTBeHHbIE CpeACTBa IEPBOM TOMOIIY. 2 1 I1K, mpoekrop,
alITeyKe MYJIbTUMETPBI
7. | OOpa3 XU3HU U BpPEIHBIC 3mopoBelii  00pa3  ku3HU. TabakokypeHue W 6 I1K, mpoexrop,
MPUBBIYKU HUKOTMHOMAaHUs.  AJIKOTOJIb ¥ aJIKOTOJIM3M. MYJIbTHMETPbI
HapxoTtuku u HapkomaHus. ¢duznonoruyeckue
Htoro 35 - 4
TemaTuyeckoe nuianuposanue 11 kaace — 35 yacos
Ne Tema Copepxanue Konunuec- IIpakTH4yeckas 4yacThb, peajusyeMas ¢
n/n TBO 4aCOB HCI0JIb30BAHHEM 000PYA0BAHMS LIEHTPA
Touka Pocra
Jladopa- | IIpakTnuec-| OOopynoBanue
TOPHBIE KHe TP
padoThI padoThI
1. | B3aumocss3b u perymsinust | OOmme mNpeacTaBIeHus O B3aWMOCBS3M OOMeHa 1 1K, mpoekrop,
oOMeHa BEIIEeCTB. BEIIECTB B KJIETKE. YPOBHH PETYJIANHH OOMEHa
BELIECTB
2. | benkun benku.  CocraB, «imaccudukanus.  Dusmko- 4 2 [1K, npoekrop,
XUMHUYECKHEe CBOWCTBA M  (YHKUUU  OEJIKOB. MYJIbTUMETP
[TenTuas!. [Tpuponusie TIENTH/IBI, X du3nIornUecKmit




DepMeHTHI

®epmentrel.  CpoiictBa  ¢depmenToB. CymIHOCTH
dbepMeHTaTUBHOTO  Karanm3a. lIpuMeHeHue B
MEAMIIMHE,  MEXaHU3M  JIeHCTBUS.  3HAuUCHUE
(dbepMEeHTOB B OOMEHE BEIIECTB B OpraHU3MeE.

1K, mpoekrop,
MYJIBTMETPbI
¢busnonornuecKue

BurtamuHbl 1 HEKOTOpBIE
Ipyrue OMOJOTHYECKH
AKTUBHbBIEC COCIMHEHUS

Buramunsl. Knaccudukanuss BUTaMUHOB. YyacTue
BUTAMMHOB B oOOMeHe BelecTB. Pa3zHooOpasue
OMOJIOrMYECKH aKTUBHBIX COEIMHEHUM.

[IK, mpoekTop,
MYJIBTMETPbI
(hbU3HOIOTHYECKUE

HyxkenHOBBIE KHCIIOTHI
nX 0OMeH.

Hyxnennossie kucnotsl. Kimaccugukamms. Cocra u
crpoenue. JIHK, PHK pa3znuunbix BUII0OB.

[TK, mpoekTop,

Pacniag u OnocunTes OEIKOB

Pacnan wu  OwocuHTe3  OenkxoB. DepMeHTHI,
ocyuecTBisifone pacnajx OenkoB. [lepBuuHble U
BTOpUYHBbIE  aMHHOKUCHOTHL. Kox  OenkoBoro
cuHTe3a. OCOOEHHOCTH  T'€HETHMYECKOro  Koja
MUTOXOHJPHUM U XJIOPOILIACTOB.

[TK, mpoekTop,
MYJIbTUMETP

VrieBoasl 1 uX 0OMeH

Knaccugukamus yrineBomoB. [lommcaxapuabl, ux
CTPYKTYpa M TpeJcTaBUTENM (TJIMKOTEH, Kpaxmal,
KJIeT4aTKa, XUTUH). PyHKIMM yriaeBogoB. OOMeH
yrineBofoB. ['nukomus. CrnupToBoe OpokeHHE.
JlelicTBME 3TaHOA HA OPTAHU3M YEJIOBEKa

1K, mpoekrop,
MYJIBTUMETP

JIunuael U ux oOMeH.

JInnmuapl. OU3NKO-XUMHYECKHE CBOMCTBA JIMITHJIOB.
buonorndyeckoe 3HaueHNE

O6men xupoB. HapymeHus B oOMeHe KHUPOB.
O’HpEeHHE U €ro MPUYHHBI.

Bocku, ux crpoenue, QyHKIMH U TMPEICTABUTEIH.
Crpykrypa u ¢yHKIMU cTepouaoB. buonornueckas
poib hochoTUnuIoB

1K, npoexkrop,
MYJIBTUMETPHI
¢buznoIornuecKue

Bbuonornyeckoe okuciicHue
u cuare3 ATO

PaznooOpa3ue bepMeHTOB OMOJIOrHYECKOT0
okucnenus. Karanasza u e€ possb B 3a1iuTe opranuzma
OT aKkTUBHbIX ¢opM kuciopoaa. CrpoeHue

1K, npoekrop,




npoToHHONH AT®a3pl W BEpOSATHBIE MEXAHU3MBbI
cunreza ATO

Crtpoenne mnporoHHOM ATda3el U BEpOSITHHIC
MexaHu3Mbl cunre3a ATO

10 | 'opMOHBI U UX POJIb B Knaccugukamus ropMoHOB. MexaHuU3M JIE€HCTBHS 2 [1K, npoekrop,
0oOMEHe BeIIEeCTB. CTEPOUIHBIX TOPMOHOB. XapaKTepUCTUKA HHCYIINHA, MYJILTHMETPEI
ropmona pocra. CaxapHblii quabeT M €ro BHIBIL. du3Honoruueckue
Punusunr-dakropsl TOPMOHOB [Ipumenenue

TOPMOHOB B MCIAUIIUHC.

11 | IIpobnembl OMOXUMUYECKON | DKOIOT0-OMOXUMUYECKHUE  B3aMMOACHCTBHS  C 4 1K, mpoekTop,
HKOJIOTHH. y4acTHEM  Pa3UYHBIX  TPYNIl  OPraHU3MOB:
MHUKPOOPIaHU3MOB, T'PUOOB, BBICHIMX PACTCHHUH,
KUBOTHBIX. AHTpPOIIOTEHHBIC OMOaKTHBHBIC
BemiecTBa. [Ipo0ieMbl XMMHUYECKOTO 3arpsi3HCHHSI
ounochepsl.

Hroro 35 - 4

Onucanue MaTepuaJbHO-TEXHHYECKOH 0a3bl HeHTpPa «Touka pocTay», HCNOJb3yeMOro
AJISl peajin3aliu 00pa3oBaTe/bHBIX IPOrPaMM B PAMKaXx NpenoAaBaHus 0HOJIOTHH M IKOJIOTHH, IPAKTHYECKOH Onoioruu

MarepuanbHo-TeXHHUECKas 06a3a neHTpa «Touka pocTta» BKIIOUAeT B ce0st HU(POBbIE 1TAOOPATOPUH, HAOOPHI KIACCHUECKOT0 000py10BaHUS IS
MPOBE/IEHUST OMOJIOTMYECKOro MPAKTUKyMa, B TOM YHCJE C UCIOJIb30BAHUEM MHUKPOCKONOB. YUMTHIBAas MPAKTUUYECKUN OMBIT MPUMEHEHMs JaHHOIO
000py0BaHUs Ha ypoKaxX OMOJIOTMH U B IPOEKTHO-MCCIIEI0BATENBCKOM JEATEIbHOCTH, C/I€JIaH OCHOBHOM aKIIEHT Ha ONMCaHUU LU(POBBIX JabopaTopuit
U UX BO3MOXKHOCTSX. [Ipu aToM nudpossie naboparopun B KoMiuiekTanuu «buonorusy, « 9konorusy», @uznonorusy, «Xumusy, «Ousuka» coaepxar
KaK WHAMBHyalbHbIE JaTYUKH, TaK U MoBTOpstomuecs (Tadn. 1). Haspanus nociaeqHux B mpuBeAEHHON TaOIMIIe BBIZEIECHBI KyPCHBOM.

Tabnmya 1- Tatunku uudpoBsix JadopaTopuii 10 GHOJOTHH, IKOJOTHH U PH3HOIOTHH

N2 n/n buonorusa Skosnorus dusuosnorusa dusuka Xummsn

1 Braoicnocmu 6o3dyxa Braoicnocmu 6030dyxa ApTepHanbHOro AaBICHUS AGcomroTHOTO MaBiaeHus  [ONTHYECKOM ITIOTHOCTH

2 Dnexmponpogooumocmu Dnexmponpogooumocmu [Tyneca MarauTtHoro nosus Dnexmponpogooumocmu




3 Ocsewénnocmu Ocsewénnocmu Ocsewénnocmu Temnepamypol Temnepamypul oxpydicaroweli
cpeovl
4 pH pH pH Hampsoxenns pH
5 Temnepamypeur okpyxcaro-weii | Temnepamypor okpyrcaio-weii | Temnepamypul mena Toxka
cpeovl cpeovl
6 Hutpar-nonos YacToThl JbIXaHUS Axcenepomerp
7 XITopHI-HOHOB Yckopenus Ocnumtorpad
8 3ByKa OKI'
9 BraxHocTH TOUBHI Cunst (3promerp)
10 Kucnopona
11 Onrryeckoit MIOTHOCTH 525HM
(xomopumeTp)
12 Onruueckoit miotHocTH 470HM
(xomopumerp)
13 MyrtHocta (TypOuInuMeTp)
14 Oxwucyu yrnepoaa

Z[aT‘-II/IKI/I N OOIOJHUTCIIBHBIC MATCPUAIIbL (HepeXOI[HI/IKI/I, YYBCTBUTCIIBHBIC 3JIEMCHTBI, MCTOAUYCCKUC MAaTCPUAJIbI, 3apATHOC YCTpOﬁCTBO n )Ip)
KOMIUJICKTYIOTCA B K0p06KI/I"{eMOI[aHLI.

- OKpaH.

- MynabTUMEUNHBIN TIPOEKTOP.
- KOMIIBIOTED (OIEpalMoOHHas cucTeMa ¢ rpadudeckuM nHTepdeiicoM, yHUBEpCalbHBIMU TOPTAMU € IPUCTAaBKaMU JIJIs 3aIIMCH KOMIAKT-AMCKOB,
3BYKOBBIMH BXOJAaMHM M BBIXOJAMM, OCHAILICHHBIA KOJIOHKAaMH, C BO3MOXXHOCTBIO NojkItoueHus K Internet. C makeToM NpHUKIAJHBIX IPOrpaMm
(TeKCTOBBIX, TAOIMYHBIX, TPAPUUECKUX U MPE3EHTALMOHHBIX ).

- CpCI[CTBa TCJICKOMMYHUKAIIUN (CpCI[CTBa TCJICKOMMYHHUKAIUU BKIIIOYAIOT 3JICKTPOHHYIO IMOYTY, BBIXOI B I/IHTCpHCT)

[Tpubopsr
1.Mukpockormnbl ydeOHbIe.

2 JIynsl.

3 HaGop nmabopaTopHOii OCHACTKH
4 Habop mns npoeaerust OI'D
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