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Pabouast nporpamma ypca BHEypouHO# AesitenbHOCTH «Haykonaby» nms oOyuatoruxcs 10 -
11 xmacca pa3paboTaHa B COOTBETCTBHHM C TPEOOBAHUSIMHU K Pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTesibHON porpaMMel cpesiHero oouero odpazosanus (OK I'OC).

Ha u3y4enune kypca otBoautcs 68 yacoB: u3 pacuera 2 yaca B HEJEIIO.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOTI'O TIPEIMETA

OO0mme yMeHuUs1, HABBIKH U CIIOCOOBI eI TeJIbHOCTH

B pe3ynbrare 0cBOSHHS COAEPIKaHUS CpPEHEro 00IIero 00pa3oBaHus yJyaluiics mojydaer
BO3MOXXHOCTh COBEpIICHCTBOBATh W PACIHIUPUTH KPYr OOMIMX Yy4eOHBIX YMEHMH, HABBIKOB U
crioco0oB nesitensHOCTH. [Ipeiaraemas pyOpukamus UMEET YCIOBHBIM (IPUMEpHBIN) XapakTep.
OBnazneHre OOIIMMU YMEHMSIMH, HaBBIKAMH, CIOCO0AMHU JESTENBHOCTH KaK CyIIECTBEHHBIMHU
3JIEMEHTAMU KYJIbTYPbI SABISETCS HEOOXOAMMBIM YCIOBUEM PA3BUTHUS M COLMATM3AINN YHALTHXCS.
Ilo3HaBaTebHAAA NeATEJBLHOCTD

YMeHue camMoCTOATENbHO W MOTHBHPOBAHHO OPIaHM30BBIBATH CBOKO I103HABATEIBHYIO
NEeSTENbHOCTh (OT TOCTAHOBKM IEJIM JO0 TOJYYeHHS M OLEHKU pe3yabTaTta). Mcmonp3oBaHue
AJIEMEHTOB TPUYUHHOCIEICTBEHHOTO W CTPYKTYpPHO-(YHKIIMOHAJIBHOTO aHanu3a. MccinemoBaHue
HECJIOXKHBIX pEallbHbIX CBsi3e W 3aBUcUMoOcTel. OrmpeseneHne CYIIHOCTHBIX XapaKTEPUCTHK
U3Y4aeMOro OOBEKTa; CaMOCTOSITENbHBIN BHIOOpD KpPUTEpUEB JJIsi CpPaBHEHHS, COINOCTAaBIICHHUS,
OLIGHKH U KJaccUu(puKaluu oObEKTOB.

Yyactue B TOPOEKTHOM JAESITENBbHOCTH, B OpraHuM3allid M NPOBEACHUU YydeOHO-
HCCIIEIOBATEeNIbCKONH pPa0OTHI: BBIABMUKEHHE THUIOTE3, OCYIIECTBIEHHUE HMX MPOBEPKHU, BIaJIEHUE
IIPUEMAMM HUCCJIEI0BATENIbCKON JI€ATEIbHOCTH, 3JEMEHTAPHBIMU YMEHUSIMU IPOTrHO3a (yMeHue
oTBeuathb Ha Bompoc: "UTto mpowmsoiimer, ecnw..."). CaMOCTOSTENBHOE CO3JaHUE aJTOPUTMOB
MO3HABATEIbHON JESATEJIBHOCTH JJISl PEIIEHUs 3aJad TBOPYECKOTO M IOMCKOBOIO XapakTepa.
DopMynHpoOBaHUE TOTYICHHBIX PE3YIbTATOB.

Coznanue COOCTBEHHBIX MPOM3BEACHHUM, MJI€aIbHBIX M pEAJbHBIX MOJeNeld OOBEKTOB,
MIPOLIECCOB, SIBJICHUIA, B TOM YHUCIIE C HCIIOIb30BAHHEM MYIbTUMEIUUHBIX TEXHOIOTHH, peann3aus
OPUTMHAJILHOTO 3aMbIcia, MCIOJb30BAHUE Pa3HOOOpPa3HBIX (B TOM YHUCIE XYyJI0)KECTBEHHbIX)
CPEICTB, YMEHHE UMIIPOBU3UPOBATH.

NudopManinoHHO-KOMMYHMKATHBHAS 1eATEJIbHOCTD

[Mouck wHyxXHOW wuHPOpPMAIMK MO 3aJaHHOM TeMe B MCTOYHMKAX PAa3jIMYHOTO THIIA.
W3Bneyenne HeoOXoAMMON HH(GOPMAlMU U3 HMCTOYHUKOB, CO3JAAHHBIX B PA3JIMYHBIX 3HAKOBBIX
cucreMax (TeKCT, Tabnuua, rpaduk, Auarpamma, ayJuOBHU3YaJIbHBIA psSA M JAp.), OTIEJIEHUE
OCHOBHOM uWH(pOpMaluu OT BTOPOCTENEHHOM, KpPUTHYECKOE OLEHUBAHUE JOCTOBEPHOCTHU
MOJIyYeHHOW MH(pOpMaluu, nepegada cofepkanus MH(GOpMaruy ageKBaTHO MMOCTABICHHOM Lenn
(cxaTto, mosHO, BEIOOPOUHO). [lepeBoa MHpOpMAIMK U3 OJHON 3HAKOBOM CUCTEMBI B JIpYIryio (M3
TeKCTa B TaOJMIly, U3 ayAHMOBU3YaJIbHOTO Psiia B TEKCT U Jp.), BIOOP 3HAKOBBIX CUCTEM aJI€KBATHO
[I03HABATEIbHON U KOMMYHUKATHUBHON CUTyallUd. YMEHHUE Pa3BEPHYTO OOOCHOBBIBATH CYXICHUS,
JaBaTh OIpEJeNIeHUs], TPUBOIUTH JO0Ka3aTelbCcTBA (B TOM 4YHCIE OT MPOTUBHOTrO). OObsCHEHHE
M3YYEHHBIX MOJIO)KEHUH Ha CAMOCTOSITENILHO M0I00paHHBIX KOHKPETHBIX TPUMEpax.

BeiOop Buma uYTeHUS B COOTBETCTBUM C IIOCTAaBICHHOH 1€ibi0 (O3HAKOMUTEIBHOE,
MIPOCMOTPOBOE, TMOUCKOBOe U 1p.). CBobOomgnas paboTra ¢ TEKCTaMU XYI0KECTBEHHOTO,
MyOJIMIIUCTUYECKOTO U O(QUIMATBHOACIOBOTO CTWJICH, NMOHUMAaHUE HMX CIEUU(UKH; aJIeKBaTHOE
BOCHPUATHE S3bIKa CPEICTB MaccoBoil uHpopmanuu. Branenue HaBbIKaMu pegaKkTUPOBaHUS
TEKCTa, CO3/1aHUsI COOCTBEHHOI'O TEKCTA.

Hcnonp3oBaHue MyJIbTUMEAUMHBIX PECYpCOB M KOMIBIOTEPHBIX TEXHOJOTHH s 00paboTKH,
nepefayd, CUCTeMaTu3aluuu HH(pOpManuu, co3gaHusi 0a3 JaHHBIX, IMPE3CHTALMH Pe3yIbTaTOB
[TIO3HABATEJIBHOW U IPAKTUYECKOMN JAEATENBHOCTH.

Bnagenue OCHOBHBIMH BHMJAMU IYyOJIMUYHBIX BBICTYIUIEHMH (BBICKA3bIBAHUE, MOHOJIOT,
IUCKYyCCHUs, TOJIEMUKA), CJIEJOBaHHE ATHUECKUM HOpPMaM U MpaBUiiaM BEICHUS Auaiora (IUcyTa).
PeduiekcuBHas 1eATEIbHOCTH



[lonnmanue TEHHOCTH OOpa30BaHUS KaK CpEACTBa Pa3BUTHS KYIbTYypbl JIMYHOCTH.

OOBEeKTUBHOE OLIEHWBAaHNE CBOMX YUYEOHBIX JOCTM)KEHUH, MOBEJEHUS, YEPT CBOCH JIMYHOCTH; yUeT
MHEHMS JApPYrux JIIOJAEH MpH ONpeneieHud COOCTBEHHOM IO3UIMH M CaMOOILICHKE. YMEHHe
COOTHOCHTH TIPUJIOKEHHBIE YCHITUS C MTOJTyYCHHBIMH PE3yJIbTaTaMHU CBOCH e TEITLHOCTH.
BJIaI[CHI/Ie HaBbIKaMU OpraHu3alvii U y4acCTus B KOJJIEKTUBHOH ACATCIBbHOCTHU: ITIOCTAHOBKA O6H_[€I71
LIEJIA U OTIPEJICTICHUE CPENICTB €€ JOCTUKEHNS, KOHCTPYKTUBHOE BOCIIPUATHE UHBIX MHEHHI U UAEH,
YUCT UHAUBUAYAJIIBHOCTH MAPTHCPOB MO0 ACATCIIBHOCTH, 06’beKTI/IBHO€ OmpCACIICHUEC CBOCI'O BKJIaJa
B 001U pe3ynbTar.

OneHrBaHue U KOPPEKTHPOBKA CBOETO MOBEJCHHS B OKPY)KAIOILIECH cpese, BHITOJIHEHHE B

MPaKTUIECKOHN IEATENILHOCTH U B TIOBCEAHEBHOM KH3HH SKOJIOTUIECKHUX TPEOOBaAHHIA.
Oco3Hanue CBOEM  HAIMOHAJIBHOM, CONIMAIBHOH, KOH(PECCHOHATBHONH  MPHUHAIJICKHOCTH.
OmnpeneneHre cOOCTBEHHOTO OTHOIIEHUS K SIBICHUSIM COBPEMEHHOW JKW3HU. YMEHHE OTCTAaUBaTh
CBOI0O TPaXAAHCKYIO TO3UIHUIO, (OPMYIHPOBATH CBOM  MHMPOBO33PEHUECKHE  B3TJISAJIBL
OcyiecTBIGHHE OCO3HAHHOTO BBIOOpa TIyTeW NPOJOIDKEHUS OOpa3oBaHMs WIH Oymaymen
poecCUuOHABHOM JIeATETHHOCTH.

IIpeomemmnoie pezynomamol:
Yyamuecs 1012KHbI 3HATD:
® XHMMHYECKHUM COCTaB KIICTOK;
0COOCHHOCTHU CTPOCHHUS MPOKAPUOTHUECKON U DYKAPUOTHUECKOHN KIIETOK;
CXOZICTBO U Pa3JIMYMs CTPOCHUS KIIETOK paCTEHUH, TpUOOB, )KUBOTHBIX;
0COOCHHOCTH HEKJIETOUYHBIX (POPM KHU3HH;
CTPOCHHE, IPOUCXOKICHUE, (PYHKITUH KHBOTHBIX TKAHEH;
BHEIIHEE U BHYTPEHHEE CTPOCHUE, BUIOU3MECHEHHUSI, (DYHKIIMOHUPOBAHNE BETETATUBHBIX H
Te€HEepPaTUBHBIX OPTraHOB PaCTCHUII;
® CTPOCHHUE U 0OCOOCHHOCTH (PYHKITMOHUPOBAHUS (HU3HOJOTHUECKUX CUCTEM OPraHOB
JKHBOTHBIX
® OCHOBHBIE IPOLECCHI )KU3HEAEATEIbHOCTH PACTUTEIBHBIX U )KUBOTHBIX OPraHU3MOB;
® 0COOCHHOCTH PEryJsIuy MPOIECCOB KU3HEASATEILHOCTH Y PACTCHUH M )KUBOTHBIX
® OCHOBHBIC TIPaBWJIA U TPEOOBAHUS K MPOBEIACHUIO XUMUYECKOTO IKCTICPUMEHTA.

Yuammecs 10/I5KHbI YMeTh:
® CpaBHUBaTh pa3M4HbIC OHONOrHYecKre OOBEKTHI (KJIETKU, TKAaHHU, OpraHbl, CUCTEMBbI
OpraHOB, OPraHU3Mbl) U MPOLECCHI, IeJaTh BBIBOJIBI HA OCHOBE CPABHEHMUS;
® pAacro3HaBaTh U OMHUCHIBATH OCHOBHBIC YACTU U OPTAHOUIBI KJIETOK Ha TaOIUIaX, OPraHbl
IIBETKOBBIX PACTCHHUH Ha )KMBBIX O0BEKTaX W TaOJIUIaX, OPTaHbl U CUCTEMBI OPTaHOB
YKUBOTHBIX Ha MYJISDKaxX, Mpernaparax, Ta0nuiax;
® CXeMaTH4YHO U300pakaTh CTPOCHHUE OPTaHOB U CUCTEM OPraHOB;
® H3ydaTh OMOJIOTHYECKHE OOBEKTHI U MPOIIECCHI, TPOBOIUTH JIAOOpaTOPHBIC HAOTIOICHNS,
CTaBUTH OMOJIOTMYECKUE IKCTIEPUMEHTBI, OMMUCHIBATH M OOBSICHSITH PE3yIbTaThl OINBITOB;
® OCYIIECTBISATH CAMOCTOSITENIBHBIN MOUCK OMOJIOTHYECKON U XUMUYECKON nH(OpMaLuy B
CJIOBapsIX, CIIPAaBOYHHUKAX, HAYYHOU W HAYYHO-TIOMYJISIPHOM JIUTepaType, CETH UHTEPHET;
® COCTaBIATH KpaTKue pedepaTsl U COOOIIEHHUS IO HHTEPECYIOIIUM TEMaM, MPEACTABIATh UX
ayJIUTOPUH;
MIPOBOJIUTH U3MEPEHUS (MACChl, 00beMa, MIIOTHOCTH);
TOTOBUTH PACTBOPHI C 33IaHHON KOHILIEHTpAIlMEH BEIIeCTBA;
IJIAHUPOBATh, MOJArOTABINUBATH U MPOBOJAUTH MPOCTEHIINE XUMUUECKUE IKCTIEPUMEHTHI;
OTIpeeIsATh HEOPTaHUYECKHE U OPraHNYeCKHE BEIIeCTBA B PACTBOPAX IKCIEPUMEHTAIbHBIM
MyTeM;
OCYIIECTBIISATh LEMOYKH IPEBPAIICHU HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;
e pemath KOMOMHUPOBAHHBIE 33]]a4H 110 XUMHH.



COJEPKAHUE ITPOI'PAMMBI YYEBHOI'O ITPEMETA

Llenp u3yueHus kypca — (GOpMUPOBAHHE Yy YYAUIMXCA HAYYHOTO NPEICTABICHHSI O KUBBIX
OpraHu3Max KakK OTKpPBITBIX OMOJIOTHYECKUX CUCTEMAaX U 0 XMMUYECKHX IPOLECCaXx.

3aHATHS IO TMPOrpaMMe IMPOBOAATCS € HMCHOJb30BaHHMEM obOopynoBaHus LeHTpa «Touxa
pocta». MatepuanbHo-TexHHUecKass 0a3a 1eHTpa «Touka pocra» BKIOYaeT B ceds LuppoBbe
nabopaTtopuu, HAOOpPHI KIJIACCHYECKOTO0 OOOPYAOBaHUS MJIsi TIPOBEICHHUS OHOJIOTHYECKOTO
NPaKTUKyMa, B TOM 4YHCIE C MHCIOIB30BaHHEM MUKpockonoB. Lludposeie naboparopuu B
KoMIUlekTanuu  «buonorusa», «konorusi»y, OUIMOIOTHUA» COAEpKAT KaK HWHAUBUAYaJIbHbIE
JIaTYNKH, TaK ¥ MOBTOpsromuecs. JlaTuuku nnpoBbIx J1aboparopuil Mo OMOIOTHH, YKOJIOTHH U
(bu3MONOruK: BIAKHOCTH BO3JyXa, apTEPUAIBLHOTO IaBJICHMS, AJIEKTPOIPOBOJUMOCTH, IIYNbCa,
ocBelEHHOCTH, pH, TemmepaTypsl OKpy»Kawolleld cpeabl, TEMIEepaTypbl Tejla, HUTPAT-HOHOB,
YacTOTHI JABbIXaHMS, XJIOPUI-HOHOB, YCKOpeHus, 3ByKa, DKI', BIa)HOCTH MOYBBI, CHIIBI (3PrOMETP),
KHCJIOPO/a, ONTUYECKOM IUIOTHOCTH, MYTHOCTH (TypOMIUMETp), OKUCH yriepoaa. Jlatuuku u
JIOTIOIHUTENbHBIE  MaTepuanbl (MEPEeXOJHUKH, UYBCTBUTENIBHBIE OJEMEHTHI, METOJAMYECKUE
MaTepHaIbl, 3apSTHOE YCTPOMCTBO U JP.) YKOMIUIEKTOBAHBI B KOPOOKH-UE€MO/IaHBI.

B cocraB 060pymoBaHHs 110 XUMHUH BXOIUT: I(poBas (KommbroTepHas) nadoparopus (L1JT),
IIPOrpaMMHO-aINIapaTHbI KOMIUIEKC, TaTYMKOBAsi CUCTEMA — KOMIUIEKT y4eOHOIro 000pyJ0BaHMsl,
BKJIIOUAIOIUI W3MEpPUTENbHBIN OJI0OK, MHTEepdeiic KOTOporo mo3BoJisieT obecrneynBaTh CBSA3b C
MEPCOHATBHBIM KOMIBIOTEPOM, M HA0Op JaTYMKOB, PETUCTPUPYIOMIMX 3HAYCHHS PAa3JIMYHBIX
bu3NYeCKUX BEIMYWH; JaTUYMK TEMIIepaTypbl IUIATUHOBBIA — MPOCTOM M HaA&XKHBIA JATYUK,
IIpeHa3HaueH JJIsl U3MEpEeHMs TeMIlepaTypbl B BOJHBIX pacTBOpax M B ra3oBbIX cpenax. Mmeer
pa3nuuHbli auana3zoH usMepeHuit ot —40 go +180°C; naTyuk TeMmmepaTypbl TEPMOIAPHBINA MJIs
n3MepeHnus temmeparyp 10 900°C; naTyuk onTHYECKON MJIOTHOCTH (KOJIOPUMETP) — NMpeIHA3HAYECH
JUIST U3MEPEHUsI ONTHYECKON TMIOTHOCTH OKPAIICHHBIX PacTBOPOB; AaTuyuk pH, mpenHa3HaueHHBIN
JUIsL U3MEPEHUsT BOJopoiHOTO nokazarens (pH); maTuuk 31eKTponpoBOJIHOCTH MpEeIHA3HAYEH NI
U3MEpEHUsl yIENbHON AIEKTPOMPOBOJHOCTH >KUAKOCTEH, B TOM YHUCIE M BOJHBIX PAacTBOPOB
BELIECTB; JAaTUYMUK XJIOPUA-UOHOB UCHOJIB3YETCS Il KOJIMYECTBEHHOI'O ONpPENETICHUs COAEpKaHUS
MOHOB XJIOpa B BOJHBIX PacTBOpax, MOYBE, MPOAYKTaX MUTAHUS.

[IporpamMma cocroutr u3 1aByX Monyiaed mno 34 wyaca kaxabli: <«OKuBod opraHusm» u
«DKCNIEPUMEHTAIbHBIC 33]JaYH 110 XUMUN.

Monyab «@KuBoii opranuzm»
3agauu MOJYJIs:

e yrayOuTh U PACIIUPUTH 3HAHUS O KJIETOYHOM, TKAHEBOM M CHCTEMHO-OPTraHHOM YPOBHSX
OpraHU3aly )KUBOW MaTEepUU;

¢ (opmupoBaTh MOHMMAaHHE OCHOBHBIX MPOILECCOB >XU3HEIACATEIBHOCTH PACTUTEIBHBIX U
KUBOTHBIX OPraHU3MOB;

e pa3BUBaTh YMEHHUS aHAIM3UPOBATh, CPABHUBATH, 0000IIATh, 1eJaTh JIOTUYECKUE BHIBOJIBI U
YCTaHABIMBAaTh MPUYMHHO-CJIEJICTBEHHbIE CBSI3M HA OCHOBE M3Y4YEHHs] CTPOCHUS U
JKU3HEJEATENBHOCTH OPraHU3MOB.

Beenenne. Kierka

XKuBoit opraHu3M Kak OTKpbITas OMOJIOrMYecKas CHCTeMa. XMMHUYECKUI cocTaB KieTkH. KieTka
KaK  CTPYKTypHO-(QYHKIIMOHQJIbHAs  €IWHUIAa BCEro OKUBOro. lIpokapuorudyeckue U
syKapuoTHYeckue KieTkn. CTpoeHHe, CXOJCTBO WM pasznuyus. PasHooOpaswe kiertok. Kietku
pacTeHwii, TpuOOB U KUBOTHBIX. CXOJCTBO U pa3nuuusi. Hexiierounsie GopMbI XKU3HU.

TkaHu

TkaHp KaK COBOKYITHOCTh KJIETOK M MEXXKJIETOUYHOTO BEIIECTBA, UMEIOIINX CXOIAHOE CTPOCHHE U
BBITIOJTHSIOMINX OOITYI0 (QYHKIIHIO.

Pacmumenvuvie mxanu.



PaznooOpasue pacTeHUi — pe3yabTaT JUIUTEIBbHONW IBOJIOLUH, COMPOBOXKIAIOIICHCS MEPEX0a0M K
HA3eMHBIM YCIIOBHSM cyllecTBoBaHus. JuddepeHunpoBka KieTok, GopmMupoBanue TkaHed. TkaHu
MPOCThIC U cioXkHbIe. Kiaccudukanus TkaHeill o OCHOBHOM BhIoHAeMol pynkuuu. CTpoeHue u
PacIoJIOKEHHE.

OOpa3zoBarenbHble TKaHU. llepBUYHBIE W BTOPUYHBIC;, BEpXYIIEUYHbIC, OOKOBbIC, BCTABOYHBIC U
paHeBbIE.

[ToxkpoBuble Tkanu. [lepBuuHbIe 1 BTOPUYHBIE. DNUIEPMUC, STIHOIEeMa, TPOOKa, KOpKa.

OcHoBHbIE TKaHH (TapeHXUMBbI). ACCUMUIISILIMOHHAS, 3a1acarolas, BOJIOHOCHAs, BO3YXOHOCHaAs!.
Mexanundeckue (onopHble) TkaHu. Komienxuma, cCKiaepeHxuma, CKIepen/Ibl.

[TpoBonsmue Tkanu. [lepBuyuHbIe M BTOpUYHBIE; ApeBecrHa (Kcuiuema) u yo (¢daosma).
Boigenurenbhblie (cekpeTopHble) TKaHU. TKaHU Hapy>KHON U BHYTPEHHEH CeKpeIuu.

Tranu srcusomuulx.

OnHOKJIETOYHBI U MHOTOKJIETOYHBIE >KUBOTHBIC. lnddepeHnmpoBka KIETOK B MHOTOKJIETOYHOM
opranusme. QOOpaszoBanme TKaHed. OCHOBHBIC TPYIIBI TKaHEH IKUBOTHOTO OpraHU3MA.
OOmenpuHsTas KjIaccu(UKaIus >KABOTHBIX.

OnurenuanpHbple TKAHW. TKaHW — MPOU3BOJHBIE DKTOAEPMBI U SJHTOAEPMBI. B3auMOCBs3b CTpOCHH,
pacrionoxxeHusi u (yHKUMH. PasnuuHble KiIacCM(HUKALWMK SMUTENUANBHBIX TKaHEH: 1mo Qopme
KIIETOK, B 3aBHCHMOCTH OT KOJIMYECTBA CJIOEB, IO CTENEHH OpOTOBEHMs, IO CBOMCTBAM U
pacrnojyiokeHuto B opraHuzme. OOmMe CBOMCTBa BCEX PAa3HOBUIHOCTEH AMUTEIUAIBbHBIX TKAHEH.
IToKpOBHBIE U KEJIE3UCTBIE IUTEIHH.

CoenuHuTeNbHBIE TKAHU. [ pyIna TkaHeH Me304epMabHOTO MTPOUCXO0KAeHUS. OCHOBHBIE (DYHKITHH
U OCOOCHHOCTH CTpOEHHUS. Pa3HOBUIHOCTM COEIMHUTENBHBIX TKaHEH: pbIXjias BOJIOKHHCTAS,
IUIOTHAsE BOJIOKHHCTas (odopmileHHass W HeopOpMIICHHAs), KOCTHas, XpsIlieBas, TKaHH CO
CrelMaIbHBIMU CBOWCTBaMHM (PETUKYJISIpHAs, MIUTMEHTHAs, )KUPOBast, KPOBb U TUMPa).

Mplimeunble TKaHU. ['pymna TkaHeld Me30JepMajbHOro MpoucXokaeHUs. OCHOBHBIE CBOMCTBA —
BO30YAMMOCTb M COKPAaTUMOCTb. TpH BHJAa MBIIIEYHBIX TKAHEW: IJIajKasi, MolepeyHo-nojocaTas,
MOTIEPEYHO-TI010caTasl CepJeUHast TKaHb.

HepBhas Tkanb. OCHOBHas TKaHb LEHTPalIbHOM M nepedepuyeckoidl HEpBHOW CHCTEMBI.
DKTOAEepMaJbHOE MPOUCXOXKJIEHUE HEpBHOM TKaHW. OCHOBHBIE CBOMCTBAa: BO30YAMMOCTh H
IPOBOJUMOCTh. J[Ba THIA KJIETOK, 00pa3yIOUIMX HEPBHYIO TKaHb: HEHPOHBI M BCIIOMOTAaTENIbHBIE
HelpornuaibHble KieTkn. OcCOOEHHOCTH CTpOeHHUsl HEpBHBIX KieTok. Kiaccudukanust HEHpOHOB:
1o GYHKUUAM, [0 (PU3NOJOTUUECKUM MPOSBICHUAM, 10 (hOpMe U pa3zMepam, 10 YUCIY OTPOCTKOB.
Hetipornus.

Opranbi

Opran —o6ocoOneHHass YacTh OpraHu3Ma, HMeEIlas OmpeleieHHyl0 (opMy, CTPOCHHUE,
pacIoyIoKEeHUE U BBIITOJHSIONIAs ONPENEICHHYIO (QYHKIIHIO.

Opeanvl pacmenuti. BeretaTuBHble U TE€HEpPaTHBHbIE OpraHbl. AHAJIOTMYHBIE U TOMOJIOTHYHBIE
opransl. OO1m1Me CBOWCTBa OPraHOB PACTEHUH.

Kopenb. Knaccudukauus kopHed (riaBHbIM, NpuaaTtouHbie, OokoBblie). KopHeBble cHCTEMBI:
cTepHeBas U MoukoBaTasi. KiletouHoe cTpoeHue kopHs. BunonsmeHnenust KopHei.

[ToGer — crebenb C pacroyioKEHHBIMM Ha HEM JIUCThAMU U noukamu. CTpoeHue, BETBICHHUE,
metamopo3bl. Ilouka: crpoenue, pacrnonoxenue, kiaccupukanus. Crtebenb: cTpoeHHe, pocCT,
¢bynkuuu. Jluer: ctpoeHue, pazHooOpasue, JIUCTOPACIIONIOKEHUE, KUIKOBAHNUE, BUIOM3MEHEHUS.
[[BeTok. Bumon3MeHeHHbIl yKOpoueHHBIH mober. OYHKIUKA U CTPOCHHUE IBETKA. BUIBI 1[BETKOB.
CouBeTHs.

[Tnon. Ipoucxoxnenue, pynkuuu. Knaccupukamus niozos.

Cems. Cneuuanu3upoBaHHbIA OpraH, BOSHUKIIHMI Yy CEMEHHBIX PACTEHHI B MPOLIECCE IBOJIIOIUH.
Crpoenune cemenu. CpaBHEHUE CEMSIH OQHOAOIbHBIX U JBYI0JIBHBIX PACTEHUH.

Opeanvr ocusomubix.I'pynma opraHoB, CBSI3aHHBIX APYr € APYTOM aHAaTOMUYECKH, HMMEIOIIHX
OOImMH TJaH CTPOCHHS M BBHIMOJHSIOUMX ONPEJCICHHYI0 (HU3UOJOTHYECKYI0 (DYHKIUIO —
¢uznonoruueckas cucrema opraHoB. CUCTEMbl OpPraHOB B JKMBOTHOM OpraHHM3ME€ Ha IpuUMepe



MJIEKONUTAOMMUX.  BHyTpeHHuUe  opraHbl:  OpraHbl  NUIIEBapUTENIBHOM,  JIbIXaTEIbHOM,
BBIJICIUTEIILHON U TIOJIOBOM cucTeM. ['pyiHast u OproirHas MoJIOCTH.

[TokpoBHas cuctema. Koxa u cnuszucteie 0007109KH.

OnopHo-aBurarenbHas cuctema. CKeleT U CKEeJIETHBIE MBIIIIBI.

KpoBenochas cucrema. Cep/iie U COCyabI.

Jlumpatraeckas cucrema. JImmbatuueckne cocybl 1 TMM(aTHIECKUE y3IIbl.

JpixarenbHas cucteMa. Bo3yXOHOCHBIE ITYTH U JIETKHE.

[TumeBapuTenpHas cucreMa. JKemy104HO-KUIIIEUHBIN TPAKT U MUIIECBAPUTEIBHBIC )KEJIC3bI.
Breinenurenbnas cucrema. [1ouku, MOYETOYHHUKY, MOYEBOH ITy3bIpb, MOYEHUCITYCKATEIIbHBINA KaHaJL.
[TonoBas cucrtema. My»XCKue M )KEHCKUE MOJIOBBIE OPTaHbI.

Hepsras cucrema. LlentpanbHas u nepedepudeckas HEpBHasI CUCTEMA.

OHAOKpUHHAs cucteMa. JKese3bl BHEIIHEH, BHYTPEHHEW U CMEIIAHHOW CEKPEIUH.

Opranusm Kak eiHOe 1eI0e

Opeanusm evicuiux pacmenuti. JKXu3HeHHbIE (POPMBI pacTeHU: AEpPEeBO, KYCTAPHHUK, KyCTapHUYCK,
TpaBbl. OTHOJIETHUE, ABYJIETHUE, MHOTOJIETHHE.

Opeanuszm orcueomuuvix. B3anmoeicTBUE BCEX OPraHOB U CHCTEM — OOecreueHHe IEIOCTHOCTH
opraam3ma. @DopMmHpoBaHWE B MPOIECCE IKUZHEIACATEIBHOCTH (PYHKIIMOHAIBHBIX CHCTEM.
I'omeocrta3, ero poyib B MOAAEpkKAHUU IEJIOCTHOCTH OpraHusMa. EnnnHas Helpo-ryMopasbHas
perynsnus Gu3noIorndecKux HyHKITHH.

KusHenesATeJJbHOCTh OPraHUu3Ma

Onopa u osudicenue. 3HaYEHHE OIOPHBIX CUCTEM B XU3HU OpPraHu3MoB. ONOpHBIE CHCTEMBI
pacteHuid. JIBuraTteiapHble peakuuu pacTeHuid. ONOpHBIE CHUCTEMBl >KMBOTHBIX. HapyXHbI u
BHYTpeHHUH ckeneT. OnopHO-ABUTATENIbHAsI CUCTEMa MO3BOHOYHBIX. JIBHMKEHHE — BaXKHEHIIas
O0COOCHHOCTh JKMBOTHBIX OpPraHM3MOB. 3HayeHHE JBUTATENbHOW AaKTUBHOCTU. JIBHMkeHHe
OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX KUBOTHBIX.

/lvixanue. 3HaueHue nabixaHus. Ponap KuCIOpona B pacIUEIUIEHUM OPraHMYECKHX BELIECTB M
ocBOOOXAeHUH dHeprun. Tumbl npixanus. Kinerounoe asixanue. Jpixanue pacrenuit. Ponp ycrbuil
Y YeUEBUYEK B IbIXaHUU pacTeHuil. CTpoeHue u paboTa yCTHHUHOTO anmnapata. /[pixaHue KopHs.
Jlpixanue ®uBOTHBIX. OpraHbl AbIXaHUS KUBOTHBIX OpraHu3MoB. KokHOE U JIerouHOe JbIXaHue.
Tpancnopm seewjecms. llepeHoc BellecTB B opranusMe, ero 3HaueHue. [lepeqBukeHue BElIECTB B
pactennnd. OCOOEHHOCTH CTPOCHUSI OPraHOB PACTEHM, OOECIEeYMBAIONIMX IEPEHOC BEIIECTB.
[lornomenre KOpHAMHM BOJABl M MHUHEPAIbHBIX BEIIECTB. BepTHkanbHOE NepeMelleHUe BOIbI U
MUHEpAJIBHBIX COJIEH MO KOpHIO W cTeOmro. BepTukanbHBIA TPaHCIIOPT OPraHMYECKUX BEIIECTB.
[lepenBukeHNEe MUTATENBHBIX BEUIECTB B TOPU3OHTAIBHOHN MmiIockocTd. OCOOEHHOCTH MepeHoca
BEIIIECTB B OPraHU3ME >KUBOTHBIX. POIb MapeHXWMBbI W MEPBUYHOMN MOJOCTH TeJia B TPAHCIIOPTE
BEILIECTB Y OPraHU3MOB, HE UMEIOIINX KPOBEHOCHOM CUCTEMBI.

KpoBenocnas cucrtema: crpoenne u (pynkmuu. Jlumdaruueckas cucrema. ['emonmumda, KpoBb,
nuMda: COCTaB U 3HAUCHHE.

[lutaHne W mUIIEBapeHWE KaK TPOLECC TOJYYCHHs] OpPTraHU3MaMH BEIIECTB U DHEPTHH.
OcoOenHoctu mutanusi pacteHuil. [louBeHHoe murTaHue. Ponb KOpHS B MOYBEHHOM IMHUTaHUHU.
Boznymnoe nuranue. 3HadeHue GorocuHTe3a. 3Hau€HUE XJIOpOUiIa B MOMIOMIEHUH COJIHEYHON
sHepruu. OCcOOEHHOCTH MHUTAHUS XKUBOTHBIX. TPaBOSIHBIC U IJIOTOSIHBIC KKUBOTHBIC. XUIIHUKH,
CUMOMOHTHI, Mapa3uThl. [luieBapeHre U ero 3HadeHHE KakK IOJrOTOBUTEIBHOrO 3Tama oOMeHa
BelecTB. Ponb muIeBapuTenbHBIX (EPMEHTOB B MepeBapuBaHuu nuiid. OCHOBHBbIC (DYHKIUU
MUIIEBApUTEIbHON cucTeMbl. OCOOEHHOCTH CTPOEHUS MUIIEBAPUTEIBHBIX CUCTEM KUBOTHBIX.
Boigenenne kak mpouecc BbIBEJEHUS W3 OpPraHM3Ma KOHEUHBIX U MPOMEXKYTOUHBIX IMPOAYKTOB
MeTaboaM3Ma, UYY)KEPOJHBIX U HM30BITOUHBIX BEIIECTB. 3HAYCHHE MpoIlecca BbIACICHUS Ui
oOecreyeHruss ONTUMATBHOTO COCTaBa BHYTPEHHEH Cpenbl OpraHu3Ma H €ro HOPMAaJIbHOMN
KU3HENEATEeNIbHOCTU. Beienenue y pacteHuid. Ponb ycThUIl M THAATON B BBIBEJACHUU U3 OpraHU3Ma
pacTeHHIA YTIIEKUCIIOTO Tra3a, n30bITKa BOJIBI U MUHEPAIBHBIX COJICH. 3HAUCHUE JIMCTOMA A B )KU3HH
pacteHuii. Beiaenenne y *UBOTHBIX. OCHOBHBIE THIBI BBIICIUTENIBHBIX CHUCTEM. Poib Jerkux,



KEITyJOYHO-KUILIEYHOTO TpaKTa, KOXH, CIU3UCTBIX O0O0OJNI0OUYEeK B OCYIIECTBICHUH (YHKLIUU
BbIJIETICHUSL.

OOmen BemniecTB 1 3Hepruu. CymIHOCTh U 3HaYCHHE OOMEHA BEILECTB M YHEPrHU KakK OJHOTO U3
Hau0oJiee CyIECTBEHHBIX CBOMCTB *kMBOro. Accummiauus v auccummwiinus. OOMeH BEIecTB y
pacTuTeNbHbIX opranu3MoB. OOMEH BELIECTB y KUBOTHBIX OPIaHU3MOB.

Pasmnoowcenue. buonornueckoe 3HaueHHe pa3MHOXKeHHs. Buael pasmHoxenus. becnonoe
pa3sMHOXEHHE pPAcTEeHHl: cropoodpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. [lomoBoe
pa3MHOXKEHHE HU3IIMX pacTeHHWil: oOpa3oBaHMe rameT, KoHbtoranus. IlojoBe pa3MHOXeHHE
BBICIIMX CIIOPOBBIX M CEMEHHBIX PACTEHHMH. 3aBUCHUMOCTH IIOJOBOI'O PA3MHOMKEHUS CIIOPOBBIX
pacTeHud OT Haidu4us BOJbl. Pa3sMHOXEHME MOKPBITOCEMEHHBIX pacTeHHil. [[BeTOok Kak opran
MIOJIOBOTO pa3MHOXkeHHus. OnbUIeHHe, JBOWHOE OIuIoAoTBOpeHne. OOpazoBaHHe CEMSH U IJIOJOB.
becnonoe pa3MHOXKEHHE >KMBOTHBIX: JI€J€HHE, IOuYKoBaHME, (parmeHTanus. OcobeHHOCTH
MIOJIOBOTO Pa3MHOKEHHsI JKMBOTHBIX. JIBymonble u repMadpoAuTHbIe OpraHu3Mbl. OpraHbl
pasMHOxeHus. [TonoBble kneTku. OImI00TBOPEHUE HAPYKHOE U BHYTPEHHEE.

Pocm u paseumue. OnTorenes. PacnpoctpaHeHue 11040B U CEMSAH. Y CJIOBHSI IPOPACTAHUS CEMSH.
[Tutanue 1 poct MpopocTKOB. OpUEHTUPOBAHHBIA POCT. DMOPHUOHATBHBIN U MTOCTIMOPHUOHABLHBIN
[IEpUOABl MHIUBHUIYAIBHOrO pas3Butusa. PasButhe 3apoxabima. IIpsmoil ¥ HEnmpsMON THIIBI
NOCTAMOPHOHAIBHOTO  pa3BUTHA. SIHIEKnIagHOoe U BHYTPUYTPOOHOE TpsMOE  pa3BUTHE.
HeonpeneneHHbIN U ONpeeeHHbIA TUIIBI POCTA.

Pecynayus npoyeccoe scuzneoeamenvrocmu. CBsi3b oprannzMa ¢ BHemHe cpenoi. Ilognepixkanue
roMeocTasa U MPUCHOCOOJIEHUE K H3MEHEHMSIM OKpYyXarolel cpenpl. PocToBble BelecTBa
pactenuil. Pa3npa)xuMocTh Kak CIOCOOHOCTh OPraHU3MOB OTBEYATh HA BO3CHCTBUE OKpY Karolien
cpenpl. HepBHas cucrema, 0COOEHHOCTH CTpOeHMS U (PyHKIMOHMpoBaHUSA. OCHOBHBIE THIIbI
HEpPBHBIX cucTeM. Pediekcel ycnoBHble U Oe3ycioBHbIe. IHCTMHKTBI. DHJOKpUHHAS CHCTEMa, €€
POJIb B PETYJISILIUU NPOLIECCOB )KU3HEAEITEIbHOCTH. JKene3bl BHYTPEHHENW CEKpeLuH.

MonyJb «IKcnepuMeHTANIbHbIE 321241 110 XUMUMW
3anaun Moy «DKCIEPUMEHTAIbHBIE 3aJa4H [10 XUMUN
® [IOBTOPUTH MaTEpHAJ, PACCMOTPEHHBIN HA YPOKaX XHUMHH;
® pAaCIIMPUTH IPEICTABICHNUE YUALUXCS O CBOMCTBAX BEILECTB;
® COBEPLIECHCTBOBATH IIPAKTUUECKUE HABBIKY U HABBIKU PEIICHUS PACUETHBIX 3a7a4;
e mpeoaosieTh GopMaIbHOE MPEICTABICHHE O XUMHUECKHUX MPOIeccax.

Beenenue. ILianupoBaHue, MOArOTOBKAa U IPOBEIACHUE XUMHUYECKOIO JKCIIEpUMEHTA. TexHuKa
0€30I1aCHOCTH IPU MPOBEIEHUM IMpaKTHYeCKUX padot. [IpaBuia okazaHus mepBOH MOMOIIM IMPH
0’KOrax U OTPABJIICHUM XUMHUUYECKUMU PEAKTUBAMH.

PactBopsbl ¥ c110co0bI X NPHUIOTOBJIEHUsI. 3HAUEHHUE PACTBOPOB B XMMUYECKOM JKCIIEPUMEHTE.
[ToHsiTHE UCTUHHOTO pacTBopa. Pa3zHblie crocoOBI BRIpaXKEHUsT KOHLIEHTpAIMK pacTBOpoB. [IpaBuia
IIPUTOTOBJICHUS PaCTBOPOB. TEXHOXMMUYECKHUE BECHI U MPABUJIA B3BEIINBAHUS TBEPBIX BEILECTB.
Onpenenenne 00beMOB PAacTBOPOB € NOMOIIBI0 MEPHOH MOCYABbI M INIOTHOCTH PacTBOPOB
HEOPraHUYeCKHX BelleCTB ¢ MOMOIIbI0O apeoMeTpa. TalnuIbl MIOTHOCTEH KHUCIOT U ILEI0YEH.
PacueTsl Macchl pacTBOPEHHOTO BEIIECTBA MO M3BECTHOM IIOTHOCTH, OOBEMY M MAacCOBOMW JIOJIH
pacTBOPEHHOI0 BelLIeCTBA. [3MEHEHHE KOHILICHTPALlMM PAaCTBOPEHHOI'O BEIIECTBA B PAaCTBOpE.
CMemmBaHue JBYX pacTBOPOB OJIHOTO BEIIECTBA C LENbIO IIOJIyYEHUS pacTBOpa HOBOM
KOHLIEHTpauuu. PacueTsl KOHIICHTpAalMM pacTBOpa, MOJYYEHHOIO IIPU CMELIUMBAaHUHU, IIPaBUIIO
«KpecTay.

Omnpenenenne mMaccbl NPOAYKTAa peaKUHH MO0 HM3BECTHOH Macce OJHOI0 M3 pearupyromux
BELLECTB.

[IpakTHuyeckoe ompeneaeHue MacChl OJHOIO U3 PEATHPYIOIIMX BELIECTB C IIOMOLIbIO B3BEIINBAHUS
WIH 10 00beMy, IUIOTHOCTH M MAacCOBOM JJ0Jie pacCTBOPEHHOT0 BellecTBa B pacTBope. [IpoBenenue
XUMUYECKON PEaKIUU U pacyeT 10 YPaBHEHUIO YTOW peakuuu. B3pelmnBanue NpoayKTa peakliuu U
00BsICHEHUE OTJINYUS MOJYYEHHOTO MPAKTHUECKOI0 pe3yabTaTa OT PacueTHOro.



OmnpeaeJsienne BbIX0Aa NPOAYKTA PeaKUMHU B MPOLEHTAX OT TeOPEeTHYECKH BO3MOMKHOIO.
[IpakTrueckoe onpeseeHre MacChl OJTHOTO U3 PEArupyIONINX BEIIECTB C MOMOIIBIO B3BEIIHBAHUS,
MPOBEACHUE XMMHYECKOM peakuu M pacyeT IO XUMUYECKOMY YPaBHEHUIO HTOW peaKiui,
oTpesiesieHue Macchl WM 00beMa MPOIYKTa PEaKkluu U €ro BhIX0/1a B MPOLIEHTaX OT TEOPETUUYECKH
BO3MOKHOTO.

Pacyer mnpumeceii B pearupyromux BemecTBax. IIpoBenenue peakuuwii sl BEUIECTB,
COJlepKaluX TMPUMECH, HAOIIOJCHHE pe3ylIbTaTOB JKCIEPUMEHTA. PacueTel ¢ ompeaeneHueM
MAaCCOBOM JOJIM MPUMECEN B BEHIECTBE MO pe3yJbTaTaM XUMHUUYECKON PEAKIUH.

OmnpeaesieHne Macchl OTHOTO M3 NMPOAYKTOB PEAKIUM MO M3BECTHHIM MACCaM pearupyrouumx
BellleCTB, 0JIHO U3 KOTOPBIX IaHO B U30bITKe.

OrnpenenieHre Macc pearupyrollux BeLIECTB, MPOBEACHUE PEAKIIMU MEXKIYy HHUMH, UCCIIEIOBAaHUE
MPOJYKTOB PEaKlMy U MPaKTHUYECKOe OMpe/IeieHHe BeIeCTBa, HaXOIs1Ierocs: B u30biTke. Pemenue
3a/lad Ha ONpENENIEHHEe MacChl OJHOIO0 U3 TNPOAYKTOB pEAKIMU 10 M3BECTHBIM Maccam
pearupyroumx BeecTB, OJHO U3 KOTOPBIX JaHO B U30BITKE.

OmnpeaesieHne cocTaBa cMecei.

[IpoBeaeHue peakuuyu CMECH JBYX BEIIECTB C PEAKTUBOM, B3aMMOJECHUCTBYIOIIUM TOJIBKO C OJTHUM
KOMIIOHEHTOM cMecH. [IpoBeneHue peakinuu CMECH JBYX BEIIECTB C  PEAKTHBOM,
B3aMMO/ICHCTBYIOIUM CO BCEMH KOMIIOHEHTaMU cMecu. OOCyXIeHue pe3ylbTaToB dKCIIEPUMEHTA.
Pemenne 3ama4d Ha onpeneaeHue cocTaBa CMECH.

KauecTrBeHHBbIC 3a1a4H.

[lonsitue xauectBeHHOM peakuuu. OnpesesieHre BEIIECTB C MOMOIIBIO TaOIUIIbI PACTBOPHUMOCTH
KHCJIOT, OCHOBAaHHUW W COJIEH, XapaKTepUCTUKA BHUJIMMBIX H3MEHEHMI mporeccoB. OmnpeaeneHue
HEOPraHMYECKUX BEIECTB, HAXOSAIINXCS B PAa3HBIX CKISIHKaX 0€3 3THKETOK, 0€3 MCIOIb30BaHUS
JOTIOJTHUTEIBHBIX PEAKTUBOB. KauecTBEeHHbIE peaklMM B OpraHuuecko Xxumuu. OcCyllecTBIICEHHE
MpEeBpaIICHUIl HEOPTaHUYECKUX U OPTAaHMUECKUX BEIIECTB.

TEMATHYECKOE INIAHUPOBAHUE
Monyab «KuBoii opranuzm»

Ne Yacsl
ypo Copnepxanue 3aHATHA yueOHOro
Ka BpeMeHH
1 | Knetka. Ilpaktnueckas pabora Nel. PaccMaTpuBaHue KJIETOK pacTeHUH, 2
KUBOTHBIX, TPHOOB MOJI MUKPOCKOTIOM
2 | Txanu pactenuid. [lpaktudeckas padora Ne2. PaccmaTpuBanue TkaHei mcta 2
110J1 MUKPOCKOIIOM
3 | Txanu xxuBoTHBIX. [IpakTHyeckas padota Ne3. PaccmatpuBanue TkaHeH 2
KHBOTHBIX O] MUKPOCKOTIOM
4 | BereratuBHbIC Opranbl pacteHuil. [Ipaktrudeckas padora Ne4. 2
MUKPOCKOIINYECKOE CTPOEHUE KOPHS, CTE0IsI, JIUCTA.
5 | 'eneparunblie opranbl pactenuil. [lpakruueckas padorta NeS. Ctpoenue 2

uBetka. [Ipakrrueckas padota Ne6. CTpoeHHEe CEMSH OJJHOIOJIbHBIX U
JIBYJIOJIbHBIX PACTEHUMN

6 | Oprasbl >KHBOTHBIX 2

7 | OpraHbl >)KHBOTHBIX 2

8 | Opranusm Beiciux pacteHuid. [IpakTuyeckas padota No7. )KuzHennoie opMbI 2
pacTeHui

9 | Opranmsm xuBoTHBIX. [IpakTndeckas padbora Ne§. M3mepenune nokaszarenei 2
roMeocTas3a y yeJoBeKa

10 | OnopHsble cucTeMBI pacTeHH 1 )KUBOTHBIX. [IpakTrueckas padota Ne9. 2

JiBmxenue ungysopuu tydenbku. [Ipakruueckas padora NelO. [lepemenienue
JOKIEBOTO YEPBsI

11 | JIlpixanue pacteHuid u )kuBOTHBIX. [IpakTrueckas pabota Nell. M3menenue 2




COCTaBa BO3/1yXa IIpU NbIXaHUH XHBbBIX OPIraHN3MOB

12 | TpaHcnopT BeUIeCTB Y pAaCTUTENbHBIX U }KUBOTHBIX OPTaHU3MOB. 2
[Ipaktrueckas padota Nel2. IlepenBukeHre OpraHUYECKUX U HEOPraHUYECKHUX
BEIIECTB MO CTEOITI0

13 | Ilutanue pacteHuii u )KUBOTHBIX. [IpakTnueckas padora Nel3. JlelicTBue 2
MUIIEBAPUTENBHBIX (PEPMEHTOB Ha KpaxMall U OeoK

14 | Beinenenue y pacteHuit v )kuBOTHbIX. [IpakTuueckas padora Nel4. 2
MUKpOCKONIMYECKOM CTPOCHUE KOXKH YeJIOBEKa

15 | PasmHOXkeHUe pacTeHUi U )KUBOTHBIX. [IpakTnyeckas pabora Nel5.u 2
BeretatuBHOE pa3sMHOKEHHE KOMHATHBIX PACTCHUI

16 | Poct u pa3BuTHeE pacTeHH 1 )KUBOTHBIX. [IpakTnueckas padota Nel6. [Ipsmoe 2
U HEMPSMOE Pa3BUTHE HACEKOMBIX

17 | Perynsust mpoLEecCOB )XKU3HEACITEIBHOCTH Y PACTCHUN U )KUBOTHBIX. 2
3aKIIFOueHHE

Monyib «IKcnepuMeHTAIbHbIE 32241 10 XUMHUM»
Ne Yacel
yYpo Conep:xkanue 3aHSITUS Y4eOHOro
Ka BpeMeHH
1 | Beenenue. [IpaBuna Th npu npoBeeHnn NPpakKTHUECKUX pabOT 2

2 | PactBopsl. Konnientparus pactBopos. [Ipaktuueckas padora Nel. 2
Omnpenenenye KOHLUEHTPALUU PACTBOPOB KUCJIOT U IIEJI0YEH 110 3HAYEHUIO X
IJIOTHOCTHU

3 | U3smenenue koHmeHTpaiuu pactBopa. [Ipaktnueckas padota Ne2. 2
CMmemnmBaHue pacTBOPOB XJIOPUAA HATPUsI pa3IU4HON KOHIIEHTPALUU U pacueT
MacCOBOM JJOJU BEIIECTBA

4 | Pacyer KOHIIEHTpAlUU PaCTBOPOB 2

5 | Onpenenenue Macchl MPOAYKTA PEAKIIMH 110 U3BECTHOM Macce OJIHOTO U3 2
pearupytomux BemiecTB. [Ipaktuyeckas pabora Ne3. OnpeneneHue Macchl
OKCHJIa MarHHsl, NOJY4YEHHOI'0 IPU CKUTAHUU MU3BECTHOM MAacChl MarHus

6 | [Ipaktuueckas pabora Ne4. OnpezeneHre Macchl XJI0pua HaTpus, 2
MOJIY4EHHOTO TPHU B3aUMO/IEUCTBUU PACTBOPA, COAEPHKAILETO U3BECTHYIO
Maccy TMAPOKCHJIA HATPHSL, C U30BITKOM COJISHOM KUCIOTHI

7 | Onpenenienre BBIX0/1a MPOIYKTA PEAKIIUU B MPOIEHTAX OT TEOPETUUECKHU 2
Bo3MOkHOTO. [TpakTryeckast pabota No5. PacTBopeHHe IMHKA B COJISTHOM
KHCJIOTE U OIlpesieJieHne 00beMa BOAOPOAa
8 | Ipaktuueckas pabota Ne6. [IpokannBanue nepmMaHraHata Kajius U 2
ornpejeneHue oobemMa KICIopoa

9 | Pacuer npumeceii B pearupyromux Beniectax. [Ipaktuyeckas padota Ne7. 2
PacTBOpeHue B pacTBOpe a30THOM KHUCIOTHI IOPOLIKA MeJIa, 3arpa3HEHHOTI O
PEUHBIM IECKOM

10 | Ompenenenue Macchl OAHOTO U3 MPOJAYKTOB PEAKIMHU IO U3BECTHBIM Maccam 2
pearupyromux BEIIeCTB, OJHO U3 KOTOpBbIX JaHO B u30bITKe. [IpakTuueckas
pabota Ne§. Onpenesienne U30bITKA peareHTa ¢ MOMOIIBI0 HHIMKAaTOpa

11 | Onpenenenue coctaBa cmecei 2

12 | Ilpaktrueckas pabora Ne9. KauecTBeHHBIE peakiii B HEOPTaHHUECKOW XUMUHU 2

13 | IlpakTrueckas padora Nel(0. KauecTBeHHBIE peakIIni B OPTraHUIECKONW XUMHUH 2

14 | Ilpaktrueckas pabora Nell. OnpeneneHne BEECTB ONBITHBIM IIyTEM 2

15 | IlpakTtuueckas padora Nel2. Onpenenenue BemecT 0€3 TOMOJTHUTEIbHBIX 2
pEaKTUBOB

16 | IIpakTraeckas padora Nel3. OcymiecTBIeHHE [IENOYKH MTPEBPALCHUH B 2




HEOPraHUYECKON XUMUU

17

[Tpaktrueckas padota Nel4. OcymiecTBiaeHHE TIEMOYKH TPEBPAIICHHA B
OpPraHMYECKON XUMUU. 3aKIIOUEHHUE

10
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