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ToscHuTeIsHas 3aUHCKA '
Ha 6ase nentpa «Toduka pocran obecrmeyrpacTes pealusalisi 00pa3oBaTeNbEbIX IPOTPAMM ECTECTBEHEO-
Hay’moﬁ ¥ TEXHONOIMYECKOH HaNpaBNEHHOCTeH, pa3spabOTAHHBIX B COOTBEICTBHH C TPeOOBAHMSMI
3aKOHOJATENBCTBA B cfepe 06pasBaHiLT U ¢ yu9ETOM pexoMenzanui MegepansHoro omeparopa yueGHOro!
hxpeme’ra «Xunvmay. Obpasoparessyas MporpaMMa NO3BOUIET HHTEIPHPOBATE DPEATAZYEMEIS HD}IXO.[IbI,p
CIPYKTYPY M COAGpIAHHE IIPH opranmsaupd oOydenus xummy 3 10-11 knaceax, BHICTPOSHHOM Ha 6a3ei;
moboro W3 JAOCTYNHEIX ydeGHO-Merommdeckux kxomiuiekcor (YMK). Heronmzoparme ooopym:maam
«Toyxa pocra» npu peanmsarmy gangoi Ol mo3BoNAET CO3AATE YCIOBUA:
* T pacImAPEn s COAEPKANMS IIKONBHOIC XAMIUECKOro 00pasoBaHus; "
»* INs MOBBINEHUS IO3HABATENLHOM AKTHBHOCTH 00YHAIOIINXCsl B €CTECTBEHHO-HAYIHON 06nacTH; "
'1-,5;1151 PAsBUTHA JHAYHOCTH peOénka B Ipouecce 06y4eHHS XWMUH, €ro CrocoGHOCTEH, (OpMHpOBAHUS )
yﬂoanemopenm COLMATBHO 3HAYMMEIX HHTEPECOB M 0TpeOHOCTEH; |l
e mna paboThl C OFAPEHHBIMHM IOKONLEMKAME, OPragM3aMy ¥X pasBhTHA B pasIUIHBIX OONACTIX
obpasoBaTeNnsHOH, TROPICCKOH NEATENHHOCTH.
O0mAsa XapaKTepHCTHKA YueOHOTo npeanera «Xumusy
EXBCMHJI KaX 2JIEMEHT CHCTeMBl SCTECTBEHHBIX HayK pacIpOCTpasmia CBOE BIMSHHEC HA Bce OOIACTH
‘HENIOBEFECKOr0 CYHMIECTBOBAEMA, 3ajiafla HOBOC BHICHME MHpa, CTaja HEOTHEMIEMBIM I(OMHOHBIII‘OM;
MUPOBOH KYIBTYpHI, HEOGXOMUMBEIM YCIOBHEM JKU3HH OGINECTBA: 3HAHHE XHMIM CILYKHT OCHOBOH I
(opMuUpCRaHKE MHPOBO33PEHMUS YENOBEKA, Er0 IPEACTABICHNH 0 MaTEpHATLHOM EMHCTRE MEP2; BAKHYIO"
POJib MrpaloT GopMUpyeMEle XHMHEH IIPeJCTABIECHHMA O B3aMMONPEBPAINCHISX SHEPIME ¥ 00 IBOJNIONME
BCLIECTB B IPHPO/E; COBPEMEHHAS XUMIUI HAIPABIEHA Ha PelleHHe TIOGATBHEIX NpobieM yeToRuuBorof
{pasBHTAA YENOBEYECTBA -~ CHIPHEBOH, DHEPTETHYECKOH, MHINEBOH M 3KONOrMYCCKOH Gesonacnocrn,';
JpobreM smpaBoOXpaHeHEs. B YCHOBHAX BO3DPACTAIOWIErO 3HAYEHHS XUMHHE B JKW3HH o6mecr5a]
CYINECTBEHHO IMOBEICUNIACH PONb XHMEIECKOro obpasopaumst. B miane couuaigsaln OHO JBILIETCS O]
B3 YCHOBHH (OPMHPOBAHMS HHTEIUIEKTA THIHOCTH M FAPMOHMYHOTO0 e& passaTHA. COBpeMEEHOMY qe.rmBeKy
XUMIYCCKHE 3HAHM HeOOXOMEMEl M npHoOpeTeHUs OOINEKYyNBTYPHOIO YPOBES, nos:somomero.
*YBEPEHHO TPYHHThCA B COLMYME H OTBETCTBCHHO Y4acTBOBATh B MHOrooGpasHoH xmsHu obmecrsa, Jst
ﬁocosnaﬁm B&KHOCTH PasyMHOTO OTHOIMEHHSA X CBOEMY 3MOPOBEIO M 3HOPOBHIO IPYIMX, K OKpYXKaiolieH
mpupomou cpene, LA rpaMOTHOrO MIOBENECHISI IIPH HCHOIb30BAHNH PA3MIAYHBIX MATEPHAJIOBR ¥ XMMHUECKH
BEIECTB B IOBCEIHEBHOH »M3HM XuMmdeckoe 00pa3oBaHue B OCHOBHOM IIKONE SBASETCS GazOBBIM IIO)
OTHOIIEHHIO K CHMcTeMe 00mero xumuyecKkoro obpasosanmi. [103ToMy BHa COOTBETCTBYIOIEM €MY YPOBHE.
‘OHO peanu3yeT MpACYIue 08meMy XUMHUUECKOMY 06pasoBaHMIO KIIOYEBKIE NEHHOCTH, KOTOPBIE OTPaK
mcynapcmennme OOIIECCTBEHERIE W HHIMBHIyalbHbIE HOTPEOHOCTH. DTHM ONpeleNseTcd cyumoc*rr,.
fobmeii crTparerud oOy9YeHH:d, BOCIIMTAHMA H PasBHTHA OOYYAIOHIAXCS CPENCTBAMH Y4eOHOro npﬁﬂMGTﬂll
‘«Xumpsy. Msygerre mpempera: 1) criocoBersyer (OPMHPOBAHMIO €CTECTBEHHOBAYYHOM KapTHHBI MApA,:
AOCTHIKEHMIO O0Imel ¥ (PYHKIHOHANLHOH IPaMOTHOCTH, A3eT BO3MOMKHOCTH A CAMODPA3BUTHA JIMYHOCTH.
2) BHOCHT BKNax B (DOpPMHUPOBAHEE MBUIVIEHMA H TBOPYECKHMX CIOCODHOCTEH IIOAPOCTKOB, HABHIKOB HX
LaMOCTOATENLHON  y4e0HOM  IeSTEeNLHOCTH, JKCTEPHMEHTANBLHEIX H  MCCIENOBATENBCKEX — VMEHMI,)
{HCO6XOMAMBIX KaK B IOBCCIHEBHOM JKE3HHE, TAK K B IPO(GECCHOHANBHON HEATENbHOCTH; 3) 3HAKOMHT COf
e GHKoN HAYIHOrO MBIIUIEHHUS, 3aKIaNGBAST OCHOBEI [ENOCTHOIO BICMSAA HA SMWHCTRO IPHPONEL M|
HeJI0BEKa, SBJSIETCS OTBETCTBEHHBIM 3TalloM B (OPMHPOBAHHH ECTECTBEHHO-HAYYHOM TI'PaMOTHOCTH'
noapocTior; 4) cnocoderByer (OPMHPOBAHMIO EHHOCTHOrO OTHOWMEHMS XK ECTECTREHHO-HAYJHBIM
3HAHMAM, K IPHPOLE, K Ue0BEKY, BHOCHT CBOH BIUIAZ B SKOJIOTHYEcKoe 00pa3oBanue IOAPOCTKOB
‘Flasraduple HanpapnerHs B oOyueHuu Xumuy oDecneyusarores: crenuduKol CcomepiKasus npenme'ra,
%(o'rogr:m SBNASTCS TWEZAOTMIECKHE aNalTHpOBAHHBIM OTpakeHueM 0a30BOM Baykm XuUMHH H
OUpeNenERHOM dtane ¢€ pasBuTa. Kypc XMMHM OCHOBHOH IIKOJNBI OPHEHTHDOBAaH Ha ocsoeﬂne.l
00y4JaroNMMHCS OCHOB HEOPraHWYecKoM XMMMH M HEKOTOPBIX NOHATHE M cBemeHHMH 00 OTHNENLHBIX
obsexrax oprangyeckoi xumuu. CTpyxrypa conepixasus npeamera chopMHpoBaHa Ha 0CHOBE CHCTEMEOTO
IoAxoa K ero usydeHmo. COnepkaHHe CKIAABIBACTC H3 CHCTEMBL NOHATHI O XMMHEYECKOM SNEMEHTE ¥
}Bemecnae ¥ CHCTeMBI TIOHSTHH O XMMHYECKOH PeaKmAn. O6e 3T CHCTEMEI CTPYKTYPHO OpPraHu20BaAHE] 110
PYEIETY TOCHENOBATSNbHOTO PA3BHTHA 3HAHHH Ha OCHOBE TEOPSTHYECKEX IPENCTABIEHMHE pasnorou
"YPOBESI: ATOMHO-MONEKYAPHOIO YYSHMs KAK OCHOBbI BCETO ECTECTBOSHAHMS, YPOBHS NEPHOAYECKOIT!
saora JI. M. MeHaeneepa Kax OCHOBHOIO 3aKOHA XMMHH, YIEHHSI O CTPOSHHH aTOMA U XWMHIECKOH CRI3H,
NpeAcTaBieEul 00 JJIEKTPONHTHYECKON IHCCOUHANMH BEIIECTB B PACTBOPaxX. 1EOpeTHYECKHE 3HAHMA
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.:paccmannBazo'rca Ha OCHOBE SMIMPHYCCKH HONYUEHHEIX H OCMBICICHHBIX (DaxToB, pA3BHBAIOTCS
' HOCHENOBATENLHO OT OMHOIO YPOBHS K APYTOMY, BEIIONHAA QYHKIEE OOBICHEHHS B IPOrHO3HPOBAHMS
CBOHCTB, CTPOSHHS ¥ BO3MOMHOCTSH NPAKTHIECKOr0 NPHMEHEHHS W TIONYYCHNS HM3y4YaeMBIX BENISCTB.
Taxast opranmsamms comCpIAHMS XypCa CITOCOBCTRYET NPENCTABICHMIO XIMAYECKON COCTaBILIIONE
H HAYIHOM KAPTHHEL MDA B JIOTHMKE €8 CHCTEMHOH npuponel. Tem caMbmM obecreanBacTca BOIMOKEOCTS VL%
" (POPMUPOBAHKA ¥ OOYIAIONIUKCS NEHHOCTHOTO OTHOMICHHS K HAYIHOMY 3HAMMIO W METONAM [O3HAHMS )
(HAYKe. BaXcHo TAIOKS 3aMETATD, 9TO OCBOCHME CONCPXKAHHS KYPCa TIPOMCKOAT C UPUEICIeHEeM SHANMIE 13
panee U3yJeHHBIX Kypcos: «Oxpysxaromuit Mupy, «buonorus. 5—7 xunacesm u «Ousmka. 7 KIaces.

Hassas obpasosarenmsHas NporpaMma OCECTICYMBAET YCBOSHHE YUAIIMMMCH BAKHENITNX XVMMHHECKUX
ii3&KOHOB, TEOPHE M NIOHATHH; QOPMHpPYET NPEACTABIEHHE O PONE XHMHH B OKDYKAIOMIEM MHPE ¥ AU3HU
“denosexa. Ipi 5TOM OCHOBHOE BHEMAHME YUCHACTCS CYMIHOCTH XEMHTECKUX peakuuil @ MeTomaM %
‘ocymecTrerrs. ONHHM M3 OCHOBHBIX IPHHIMIIOR IIOCTPOSHHA IIPOTPAMMBI  SBJSETCS  IIPHEIHIT
# AOCTYMHOCTH. DKCIEPHMENTATEHEE JARKEIE, Oy ICHHEIE YIATEMUCS TIPE BBIIOIHEHUH KOMMIECTBEHHBIX

ONEIFOB, MO3BOIAIOT YHAIMMCS CAMOCTOATENHEO AENaTh BEIBOXR), BBLIBILITE 32KOHOMEPROCTH. [IOAXOLEL,

3AIOIKCHHBIC B CONCPXKAHUE NPOTPAMMEI KYPea, CO3NAOT HEOOXOAKMEIe YCIOBHS JULL CHCTEMEOTO YCBOSHHS
;lytlamrimmca OCHOR HAYKH, A7t 00SCHeuerys pasBuBaIOTIEro B BOCINTHIBAIONETO BO3NEHCTBHES 06y CHIS Ha
¢ MTHOCT yyamerocs. PopMupyeMele 3HaHMSL ZOIDKHB! CTATH OCHOBOH CHCTEMBI ybexnenult mromsHHKa;
 IEHTPATBHBIM SIPOM IO HAYIHOTO MHPOBO33PEHHSL, 5 .

Iesm |1 ocoberaocTH w3y eHus yuebHOro npexMera '

K HanpapieHEO IepBOCTENEHHON 3HAYMMOCTH OpPH PEANM3ANEH 06pasOBATEIEHEIX ymxmnt npemvera
(XHMES» TPANHOHOHEO OTHOCAT (OPMEpOBAHWE 3HAHWM OCHOB XHMMYECKOH HAyKH KAk OBNACTH
|COBPEMEEHOrO €CTeCTBOIMARKS, (PAKTHYECKOH HEATENSHOCTH HeOBEKA ¥ KaK OMHOr0 W3 KOMIIOHEHTOR
IMupoBOH KyisTYphl 3ajaua TpEIMETa COCTOMT B (OPMEPOBAHHM CHCTEMB XHMUNECKHX 3HAHME —
JBAXCHEHIMX (axToB, NOHATHH, 3aKOHOB M TEOPETHYECKMX IIONOMEHHH, HOCTYIHBIX  o6obmenmit

MHPOBO33PEHHCCKOr0 Xapaxrepa, A3blKa HayKd, 3HaWdi O HaydHbIX METOJaX W3YYeHWs BCIIECTB H

XAMHYCCKUX DEAKIMid, a Taloke B (OPMHUPOBAIME M PasBUTHE yMEHHME ¥ CIOCOBOB MEATENLHOCTH,
| CBA3AHEGIX € NAHAPOBAHAEM, HACTIONCHMEM ¥ IIPOBCACHHEM XUMUYECKOT0 IKCIEPHAMEHTA, COGIIOIeHHEM
jmpasyn Ge30NaCHOro OBpAMIER S ¢ BEIECTRAME B IOBCEIHERHON HHIHY, Hapsny ¢ oTaM nenu M3ydcHus
iinpe,m«ie'r.el B IPOrpaMMe YTOYHCHBI M CKOPPSKTHPOBAHEI C YYE6TOM HOBLIX TIPHOPHTEIOB B CHCTEME
‘ocroproro obmerc obpazosames. Cerozas B oOpasoBatmA 0co60 3HAYMMO NpHIHAETCS HAMPABIECHHOCTE

O0yUCHHs Ha PA3BUTHE M CAMOPAasBUTHE JIMJHOCTH, QOPMEPOBAHME €8 HHTEINEKTA ¥ 00ImEH KympTYpHI.

Obyuenue YyMEHEIO YUHTHCS M NPOZOIKATH CBOE 06pa3’oOBamue CAMOCTONTCIBHO CTAHOBHATCA ONHOM w3
(| BUKHEHIX QYHKIEH YIeOHBIX TPEIMETOR. :
2B CBASK C 3TUM LPH H3YYEHMM IPENMeTa B OCHOBHOM ITKONe MOMHEADYIONIES SHAYSHIE IpHOOpENH: TaKmue
eNH, KaK: , A
*e (hopmupoBanme HHTCINCKTYAIbHO PA3BUTOR JAYHOCTH, FOTCBOH K caMo0GpasoBanuIo, COTPYAHEYECTBY,

CaMOCTOATCNBHOMY MPHIATHIO PEUICHHH, CIIOCOOHOH amarTHPOBATECS K GBICTPO MEHSIONIMMCS YCIOBHSIM

KH3HH;
|* HaNpaBIEHHOCTh, OOYYEHHS HA CHCTEMATHYECKOe INpHOGIICHHE YYammxes K CAMOCTOATEIBEO
| [IO3HABATENLHOMH NEATEILHOCTH, HAYIHLIM METOXAM MIO3HAHMs, (HOPMHPYIOMM MOTHBALMIO H paiBuTHE
 CIOCOBHOCTER K XIMHUH; T

° ofccneyenne YCMOBMH, CIOCOOCTBYIOIMX MPHOBPETEHHIO OBYYAIOIIMMMCH ONBITA pazrooOpasHok

AEATETBHOCTH, NOSHAHWT ¥ CAMONO3HAHYS, KIOYEBBHIX HABBIKOB (KIIOHUCBBIX KOMIETEHIAH), HMEROIMMX
. YHABEPCATILEOE 3HAYCHNE NI PASIHYHBIX BUIOB NESTENLEOCTH:

‘e hopmuposarue yMeRuit OOBACHITS: i OUEHEBATE SBIEHHS OKPYIKAIOIIET0 MHDE Ha OCHOBAHMM 3HaHMIL K

L

' OIIBIT, TIONMYUEHHEIX IPK H3YUCHIHI XIMEH,;

e (opMupoBanEe ¥ OGYYArOMEKCS I'yMAHHCTAYECKIX OTHOINCHMH, NOHMMAHMA TEHHOCTH XUMHYSCKHX
3HAHUE 7 BEIDAGOTKH SKONOTHIECKH MeNeco06pasHOTO MOBENEHHS B BBITY | TPYLOBOH NEATENBHOCTH B
JICILX COXPABEHHS CBOSrO 3N0POBbs B OKPYXAIONTEH MpUpPONHOl CpemEl; :3
;° PasBUTHC MOTHBAEM K OBY4eHmio, crocoGHOCTeH K CAMOKOHTDONIO ¥ CAMOBOCIHTAHWIO HAa OCHOBE
.YCBOGHUS  OBINEYESIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K  OCO3HAHHOMY BRIOOPY  mpodumns )
HaNpaBICHHOCTH JansHeHero ofyyenns. h

‘MecTo yaebnoro npexmera «Xmvua» B yie6Hom miane

il
i h



B cucreme obmero o6pazosasms «XuMES» NOpH3HAHA 003aTENBHBIM yIeOHBIM NPEAMETOM, KOTOpKIH:
{BXOIAT B COCTAE HPEXMETIHOH obnacty «ECTECTBEHHO-HayJHBIE NIDSAMETHIN. Yoebupmv mnasoM Ha €8,
‘nIyaeHue oTBeaeHo 68 yuebHbIX qacoB — 1o 1 B Henemo B 10 1 11 xnaccax COOTBETCTBEHHO.
Copepxanne 0GpazoBanua IO rogaM 00y acHUN

10 KHACC

Beedenue (2 w)

‘Opraspyeckas XUMIST — XUMAS COeNHerHi yriepoaa. Oprauuveckue BemecTsa, ux CBOHCTEA i o'rmm:nm‘
'fo*r BEIIECTE HEOPraHKYeCKuX. ['PYIIisl UPHPOLNHEIX M CHHTETHICCKHX coemuueHul. OCBOBHEIC HONOKEH
rreoIJmI A. M. Byrneposa, I'omonoru. I'omomoruueckuit psax. 'pyloimsl IIPHEPOSHSIX, HCKYCCTBEHHBIX i
CHHTETHYECKUX COCHAHEHNH.

Yzneeodopoeos: u ux npupodnsie ucmounuxu (11 u)
Hpnpomlﬁ ras. Yruesogopomel. llpemenpmbie yriesomopoiel — anxamsl. Obmas Qopmyna z;mrczn&x(m,i
,leaBHJla COCTABJIEHMA HAsBaui amxamos. MexomyHapommas nomedknarypa MIOTIAK. ®usmueckne!
;{.‘.BOHGTBB. aTKaEoB, MX 3aBHCHMOCTH OT COCTaBa HX CTPOcHMs. XHMMUYCCKHME CBoficTBa: rOpeHHeE,
‘ranorenvpoBanue 1 Aeraapuposanue. [lonyucHue anKasoB u3 OpHpoaroro rasa 1 vedry. [Ipumercnue.
Hernpenensusie yraeBoj0poisl. DTUNEH — DOoHITHE O 7-CcBg3H. Obmas GopMyna anKeHoB, XapaKTepACTHKA
anxeron. [lpaBuna wHa3Bamyisd aNKeHOB IO MENIYHApOXHOH HOMEHKHAaType. BUIB H30MEDHH anKeHOoB.
,duspveckre cBOHCTEA AIKEHOB. XUMUUYECKLE CBOMCTBA Ha NPHMEDE STEUCHA! PeAKLHE [PHCOMIHSHHIL}
[kadeCTBEHHbIE PeaKiH Ha IBOHHYIO CBi3h. Peakiun momuMepnsanuy 1 nonusTaes. [lonyyense stuneray
W ero mpuMenenme. Anxaguensl. byrammen-1,3. Xumuueckue CBOHCTBA: pPEaKUHH IPHCOSTMHEHWS,)
nonumeprsaumy. Kayuyx Gyrampenossud. IlonyHerue CHHTETHYECKOro Kaydyka GyTamuexoBOro MeToza’
JleGenena. Anxmasl. Anermned. Ofmas (opMyna auKHHOB, HpaBHIa HA3LIBAHUA 0O Mealcnynapmmon
HOMEHKIaType. Buusl H3OMepud, NOJyYeHHE aueTHIeHa M ero npaMexerne. (Qmsudeckue casouca:sa
NIHHOB KA MPAMEPE ANCTHIEHR, KazecTeennsie peaknigy Ha ankeabl. [JoNHBHHEUIXNOPHA, €ro cBoicTBa
mpmeHeHue. Apomarugeckue Yriepozopoipl Ha npmMepe Oewsona. CocraR MONEKYIIHL, crpymmﬂmel
«opmynsr Kexyme w cospemermas. [Tomydenne u cpoitcrsa Gemzona. Tlpumenerwe Gensona, I'Ipﬁpommel
MCTOYHMKE YIIeBOAOPOJOB, uX nepepaborka. Ileperoska m Kpekwdr HedTu. DEH3ME: OKTAHOBOE JHCIC:
GepspHoB.  OpakupOHHAS NCPErcHKa, My pexTudmxanus. [eHerddeckas CBA3h YITEBOLOPOXOB.
Yeranopnesre IPUTMHHEC-CHEACTBEHHON CBA3H MEXIY CTPOCHHEM, CBOMCTBAME H NIPHMEHCHUEM. Cxe*v_mxi
TeHeTHIeCKOH CBA3H YINEBOAOPOLOB. !
Kucnopod- u azomcodepycauiue opzanuieckue coeouneHua u ux npupodnsie ucmoxnuxu(18 v) ll
‘OyHKIEOHANBHAS [HAPOKCENbBHAs rpynna. Ilpemensuble  ONHOATOMHLIE CIAPTHL.  M3oMmepus mi‘
HOMEHKIIATYpa cruproB. [IpuMenense U rronygenne cnupToB. llonygenne sTagona U3 STHNEHa U TIOKO3BL.!
XuMuJyecKkHe  CBOMCTBA  CIHPTOB: IOpPEGHHE,  B3aHMOACHCIBHME C  HarpueM,  JerHOparauis
(BHYTPHMONIEKYISIpRAS M MEXMONCKYNAPHAN), OKHCNEHHE B aNLAETHLL, peaknus dTepuduraIyu.;
{OH3MONOTHYECKOe NeHCTBHE CIEPTOB HA OPraHMsM denoBexa. MHOroaTOMMEBIC CIMDPTSI Ha NPHMEDE;
'mrmepuaa KauecTsenmas peaips Ha IIHrepry. [[puMeneHre MBOTOATOMHEBIX ¥ OJJHOATOMEBIX CIMPTOB. i
‘Cocras Monexynsl B3auMEOe BIEsSHEE aToMa B MoleKyne (Genona; ero xummgeckue cpoiicrra. Ilomyvenue"
derona w3 xamensoro yriig. Koxcopanue kaMeHHOrce yrivl. Ilpumenenne genona. Oxpada oKpy»KaromeH
cpenpl Or (ewona. ANBICTHAR M KeTOHEL AueroH. Ilomyvenwe ampAerujoB: OKHMCIEHHE CITEPTOB.
QDopuansreran. VYKCycHbIH wIbgerni. X@MHYeCKHe CBOMCTBA aNBAEIAIOB: KAUCCTBEHHEIE DEAKIUHM,.
irmnpaposarne. KapGoxcunphas rpynna. KapSorossie wucnorsr. Tipenensrsie 0MH00cHOBHbE KapboroBLe!
kucnorsl. Henpenenbrsle kapGOHOBHIE KHUCTOTHI ONEMHOBAA K JIMHONeBas. MypasbMHAs H YKCycHas!
xucnoTel. Ouamgeckue cBOHCTBAa KAPOOHOBLIX KMCIOT. XHMHYECKHE CBOHMCTBA KapOOHOBBIX KHCHOT:
obImeKuCIoTHbIE U cremuprieckye. Bricmue kapOboHOBBIE KUCHOTH — CTeapUHOBAA | NahbMUTHHOBAT, HX
coima — mbina. Croxusie aGuphl: HAXOXKAEHUE B IPHPOJE U NpaMeHenre. Peaxums srepudaxanyy. MCaps.
XuMIdeckue CBONCTBA HAPOB: THAPHPOBAHKE PACTHICILHBIX MACEN, THAPOIH3, OMBINEHNE. YINEBOMEI, X
oracemuxaris. COCTaR ¥ CTPOSHHME IMTIOKO3bL. IIOK03a — ANbAErXIOCIHPT, €8 XMMHYCCKUE CBOMCTBA.
TIpumenenue rmoxossl. @pyxrosa. Jucaxapuapl: caxaposd, IaxTosa H MambTo3a, Ilomcarapums: Icpaman!‘
W Heunonosa. Peaxmus ronmkonneHcaumy. Kagecrsenmas peaxnus Ha Kpaxman. ['eHeTuydeckas cBiash
MOy KIACCAMY OPTaHUYECKax coermuHenuii. VizeHTHdHKANNS OPraHFIeCKuX COSNUHEHMH. Pacuers: no
ypasHerusy peauui. Avmast. Crpoernne momnexysn. Amusorpymna. Kraccupuxamus aMuaoe. DU3HIECKHE
M XEMEJeCKEe cpoMcrba amuHOB. Amwig. [lomydende M IpEMEHCHHE AHANMHA. AMHHOKI‘ICHOTBI.:
JECKUE CBOMCTBA AMMHOKUCIOT: B3aUMOMEHCTBHE C KUCIOTAMHM, OCHOBAHHSIMH, CITMPTAMH, peaxunﬂi‘
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‘mommxonnencanmy. [lenrunnas cpsse. [IpuMenenne amumEoKueNOT. Benky, uX CTpyKTypa. XaAMEHYecKkHe
{CBOMCTBA BeNKOB: MeHATYpAlHs, THAPOIN3, KaYeCTBEHHbIE PEAKIHA. BHONOrHUecKre (QYHKIMA ﬁemtom

s Hyknennossre xacnmors: THK, PHK, ux dyrxumn. Buorexmonorns. Tennas mmoxeHepms. l“ene'ruqecrcam

4 CBSA3b MEXCIY KNaccamMu OPrasnyeciiX BELIECTR. 3aKperienre 3Hannii 1o Teme. Pelienye pacueTHbx sa,uaq.
Id’c;cyccmeeuume u cunmemunecxue noaumepst (2 «)

Caurernyeckue monumepsl. CTPYKTYpa MAXpOMONEKyJ IHONMMEDOB: JIMHEHHAs, pa3BETRIEHHAS ¥
,apocrpancreerHas. [lonmatunen. [Momunpormnes. Canrermyeckne Bonokua. CIpyKTypa CHHTETHYIECKHX
!Bo.tloxcon. Crmrerideckne kaydylu: OOIIEro M CUENWANBHOTO HA3HAYCHHS. TEpMOPCAKTHBHEIE U,
| TEPMOILIACTHYECKHUE TIOTAMEDHI. :
"Jaxmouenue (2 u) o "

Ilosropenue u saxpenenue 3Hamuil mo Temam: «KNACCHl OPraHMYeCKHX COSHEHEHHY, «XuMIgecKue

CBOMCTBA OPraMMYECcKMX COSMMHEHuIY. PelucHue ypaBHeHuH, SKCIepUMENTaNBHEX 3aKad. [loaroToeka K
iHTOI‘OBOH KOHTPOILHOI padoTe. :
d 11 KITACC - :
‘ Cmpaenue eeuiecmea(i0 u). o
"PasBuTHE UPEACTABNEHKH O CTPOSHIH aToMa. MOXCIH CIPOCHUS aTOMa. ONIEMEHTAPHbIE YaCTAIEL TIPOTOH,
IMEKTPOH, HEHTPOH. JHepreTHHecKuil yporens. Opburans, aeKTpoHHbe obraKa.

OTxpsiTie 3aKoHa W CO3NAHHS NEPHOIMYECKOH cHCTeMbl. [lepHOIMYECKHE 3aKOH B CBEIE Y4EHHS O
| CTPOCHHMH ATOMOE. 3HaYeHHe NEPHOIYECKOl CHETEMSB! 1 Heproisl cucremsl .U Menzeneena. =
;I{amonm W @HHOHBl, MOHHbLIE KPHCTAIUIMHECKHE pPeIeTKH. JIIeKTPOOTPHLATENEHOCTS, NONIpHas M,
=Heno.rmpﬁaa KoBanexnTHaL CBA3H. OOMEeHHBI! M JOHOPHO-OOMEHHBH MexXawusM 00pazoBasms l{OBaJIeHTHog
“Crs3A. MONEKXyIIpHEIE i ATOMEBIE KPUCTATITHIECKHE PEIIETRHA.

OcofenmocTs  cTpoemus aroMoB MeTamia. MeTATHIeCKas XUMWHCCKAs CBE3b, METATLTHYEcKAs
KPHCTaJIJIﬁTiGCKaﬂ peweTka. Mexmonexyngpras ¥ BHY TPUMONCKYISIPEas BOIOPOIHAS CRA3H.

*lI'Ionrmepm UPUPONFEIE, HMCKYCCTBEHHBIC M CUHTETHYeCKHe. IlmacTMacchl, BONOKHA, KaydyKd @
' HEOPraHKHCCKIe OMAMEPEL, UX NpencTasyTeny. Jlony4eHue 1 UpuMeHeH e IOTIMEPOB. b
1Ocobenmoctr cTpoenust razos. MonapHeii ofseM razop. CMeCH IasoB — BO3AYX, NPHPOHBI ras
Ipepcraburenu rasoobpasusix BEMIECTB: BOAOPOJ, KHCHOPOX, YIVIEXHCHBH Ta3, M T.0. WX NONyYemwHe,
.cobrpanue, pacno3HaBaHue.

'Bo,ua, ee Ouonmormyeckas pois. Kpyroeopor Boms! B npupope. Ilpuvenenre Bousr B IPOMEIIEHHOCTH,
cem,cxom xozsiierse ¥ 3 OpiTy. MecTkoeTh BoABL BpemMeHHAL M OCTOSHEAS HECTKOCTS BOABL M CHOCOBEL c6
yc*rpaﬂeﬁm Kucmeie comu. Murepansasie BojbL. JKumae KpuCTaiIb], X HCAOIL30BaHEe.
'Kpucrammueckue u aMopdmsie Bemiecrsa. IlpuMesenwe aMopduBX  Bemects. OTHOCHTENLHOCTD
HEKOTOPBIX XAMHYCCKEIX JIOHATHI.

‘Hucnepeusie cucremel, KnaccuQuIAMS JHCIEPCHBIX CHCTEM IO ArPEraTHOMY COCTOSHEIO. DMYThCHH,
i CYCICH3HH, A3PO30IIH, TeIH, 301K, KOary SILHs, CHEEDE3HAC.

g " 3axon IIOCTOAHCTRA COCTABA BEWECTB. Maccoras ¥ obbeMEas HOisl KOMIOHEHTOB cMecr. Maccorast ,u;omi,
,PACTBOPEHNOrO BELIECTEE, IPUMEceit, TPoAyKTa peaxivan. MonspHas KOHUEHTPALIKS. .
[lopropenne m saxpemnenme SHaHME O TeMe, PEIICHHS IKCICPHMEHTANBHEIX 38424 HA Haxox{nexmc
Maccopoft M OOBEMHOH HONM BEWICCTBA B KOMIIOHEHTAX CMECH. PelleHue ypaBHeHME peaiiuil ¢
DAsHMYHAIMY THIAME XUMUYECKOR cBA3H. [IOAroTORKa X KOHTPONLHOH pabore.

' Xumuueckue peaxyun(84) ¥
| XAMAYECKAES PEAKITMY MIH XHUMHUYCCKHE SBIEHESA. ANTOTPOMIs. AJNNOTPONKEIE MOAU(DHKATHH yrnepo,ua'
iCepeL, ocQopa, omoBa u xucropoma. Msomeper Msomepus. Peakmmi m3oMepH3ALEH. HpH‘IHHBI
MHOTO06PA3HS BENIECTB: AIUIOTPONES H H30MEPHLA.

Peaxumu coemmrenns, npucoenMHEHHS, 3aMemenms, peaknmm obmena. [Ipammio Beprome. Dxso-
,JHIOTEPMUTECKHE peakituH. Tennonoi sdpdext xamueciux peakmmi. TepMOXUMEYECKHE YPABHEHHL,
'CI(OpOCTB XAMHMCCKOH peakusd. I'OMOTeHHBle M TIeTepOrGHHbIE DPeakiyH. MAaxTops!, BIIHSIOLIHEE Ha
"CKOPOCTB  XUMUYecKol peaxumi. Ilpasuno Bam-Todda. depmenter HeruGuropel.  Heobpatamsie ﬁ'
‘obpatuMsle peaxime. XuMudeckoe pasnosecre. Upuauzn Jle [Hlarense. YenoBas cMemesms paBHOBeCHSI.
- Bribop ontAManbHBIX YCNOBHiL. ;
‘Ponp Boxs! 8 MipeBpameruy pemects. Knaccu(rKanus BelTecTs o pacTBOPEMOCTH B BOTIE: PACTBODHMBIC,

{MATOPACTROPHMEIE M NIPaKTHIECKH HCPACTSODHMBIC. ONEKTPONMETHL CTemeHs  IMeKIpONuTHIECKOR
. l.
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gucconnamuy. ['mpponms ofpartumeli @ HeoOpaTuMbli. THAPOMM3 OpPraHMYeckuX BEUIECTB, LICIOYHON
THOPONM3 JAPOB.

Cremens oxmenenus. Onpenenedue creneHH OKHCICHMI 10 (opMyle coeAumeHEd, OXHUCTHTCIHHO-
‘BOCCTAHOBHTENBHBIE  PEAKITHE. Oxzrcizrens W BOCCTAHOBHTENb., OJCKTPONH3 — KaK OKHCTHTENBHO~
BOCCTAHOBHTENBHBI  Ipouecc. DIEKTpPoiu3 PaciiaBoB U PACTBOPOB  Ha NpUMEpe XNOPHAA HaTpHAL..
TTpAKTHYECKOE NPHMEBEHHE SIEKTPOIIA3a. i
Pemienpe oKCTepUMEHTANGHBIX 3aad MO TEME: PEAKIHH 3aMEUICHMS, NPHCOSAMHEHHWS, THIPONH3,
OKHCIIMTENbHO-BOCCTAHOBHTEILHEEIE peakipd. IJoAroToBKa K POBEpOTHOM padore.

Pemenne sKcrepuMEHTAIBHEX 3afad DO TeMe! XHMHYCCKOE paBHOBEcHe, obparumule H Heoﬁpamme
F)eamufm » SNEKTPONMTHIECKAs AHcconmanys. IloaroToBKa K nporepousol pabore. :
Bemecmen u ux ceoiicmea (9 4)
‘BsammoneicTBIE METANIOR C HEMETaIaMy, BOLOH, PACTBOPAMY KUCIOT K CONeH. DIEKTPOXUMAIECKTR psnﬁ
HaIpPsUKeHUH MeTannos. B3aamoneficTBie METANIOR C OPraHHYeCKIME BeeCTBAMH.

Kopposns Merannos, ee Buasl. Criocobsl 3alThi 0T KOPPO3UH.

(Duspyeckre cBoiicTBa HeMmeTannoB. OXMCTHTENLHBIE W BOCCTAHOBHTENBLHBLIE CBOMCTBA HEMETAILIOB
{CpAaBHUTETREAS XapaKTEPHCTHKA TAOTeHOB KAK HauOo/ee THIIHbX [PCACTABATCNE] HEMETAIOB. g
Inaccupuranms KacioT. XUMHAYecKkye cBoicTBa xmenoT. Ocobnle CBOHCTRA AZ0THOM H CEpHOM KHCIOT. !;
Tlonyuerne ¥ IpEMEHEHIE KHCOT.

Ocropanms, ux wiaccubuxanms. Xumpueckue cocrsa ocHopanuil. PemieHue XAMEYESCKHX YpaBHEHVH
B3aUMOACHCTBH OCHOBAHMUH C APYTEME XAMIYECKUMHE EMEHTAMH.

Knaccupuranzs coneit: CpemEme, KUCIbe, CCHOBHbBIE. XHMUUeckye cpoiicTra coneii. [IpencTasaTems cmvzez‘éci
W ux 3navenme, KavecTBenple peakiuy Ha KATHORE U ANHOHEL. :
TToHSTHE O IEHETHHECKON CBA3K M IEHETHYECKAX pijax. [eHeTHIecknit psin MeTana. IeHeTHueckui psu:q[.
gemeTaina. OcoGeHHOCTH TEHETHYECKOTO Psja B OPraHHyecKOH XUMHIK,
Sarxniouenne (6 u)

Pemenne sxcuepuMeHTaNbHBIX 3afad. 3akpelvieHHe NpoHaeHHOrc marepHama. [TofToTOBKa X MTOrOBOH
KOHTPOJLHOH pabore. y
fi;ll.ualmpyemme PE3YJIBTATHI OCBOEHUS YIEGHOT0 IpeIMeTa ”Xli
JTuunocmnsle pespismarisl O0puarouiica ROAYUUN GOIMONCHOCHIy ONA DOPMUPOCAHUR CREDYION |
auvrocmuvix YYI:

* QUpeNeNeHne MOTHBAIMY H3yJerus y9eCHoro MaTepuana;

* OLICHHBAHUE YCBAHBAEMOr0 y9eOHOre MaTepHana, HCX0Ms A3 COIHANBHEIX K JIHIHOCTHBIX IIEHHOCTEH; f
 TOBBIMGHHE CBOEr0 O0OPA30BATENHHOTO YPOBHA M YDOBHS TIOTOBHOCTH K H3YYEHHMIO OCHOBHBIX,
.iucmpnqecmx coOBITHH, CBA3AHHBIX ¢ PA3BETHEM XMMUE B 001mecTna; i
* 3HaHKE NIPABHN IOBEACHHA B YPe3BLIYaliHbLX CHTYaLIX;

* QUEHHBAHKE CONMANLHOM 3HaYUMOCTH npodieccuit, CBI3aHHBIX ¢ XUMECH;

* BIAJICHHE MpaBmiaMy Oe3onacHorc ofpameHys ¢ XUMHPYECKEMH RBEIMECTRAMM #  00OpYHOBaHHEM,
JpOSBIEHNE 3KONOTHIECKOH KyNMBTYPEL. i
iMemanpeomeninsie pesyismantsl :f
'PeryaaTHBHbIE H
Obyuarowuiics ROAYHUM GOIMOJICHOCTHG OIS (POPMUPOGARUS Cledylouux pesyramucHolx YVII:

* JIETeNIONAralye, BKIIOUAs MHOCTAHOBKY HOBEIX lieNei, Npeodpa3loBaHmMe TPAKTHIECKOM 3afiaud B
TXOZHABATENEHYIO, CAMOCTOSTEIbHBIE aHaTy3 YCIOBHE INOCTHDKEHMS LENH He OCHOBE YUETa BEIIEICHHEIX
"yYuTeNIeM OPHEHTHPOB AeHCTBIS B HOBOM YUeOHOM MaTepHarne; .
' YUIAHMPOBARHE IYTH JOCTIDKCHIS HeIeH;

‘o YCTAHOBIEHHE SNEBEIE IIPHOPUTETOB, BEIICICHHS ANBTEPHATHRBHEIX CII0CO60B NOCTHKCHIS IEH i BHIOOp!:
rauboree 3¢ heKTUBHOTO crI0c00a; *YMEHUE CaMOCTOSTENBEHO KOHTPOIMPOBATh CBOE BpeMS M YIIPaBISTh
M,

* YMEHHE NPHHEMATD DEItesys B IpobneMuol curyalmy; ;
”- IOCTaH0BKa yUeOHBIX 32044, COCTABIISHNE [UIAHA H IOCHEI0BATEIbHOCTH NeHCTRIH; .'
W Opragusauus pabogero MecTa IPH BEINOTHSHEY XUMHYECKOro SKCIepHIMEHTa; ;

' MpOrHO3MpOBanHe PE3YNLTATOB OOYYEHHs, OLEHHBAHWE YCBOSHHOIQ MAaTephaild, OLSHKA KadyecTna "'
YPOBHS TONYYEHHBIX SHaHUH, KOPPEKHs IaHa o conocoba  HeHCTRHA upH

f
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_neobxomavocTr.JTo3nanaTensse: 06Y9ATOMIIMCS TONYHAT BOIMOKHOCTS AL (JOPMAPOBAHMS auenymum?{

'o3maRaTeNLHLX N¥I

* MIOHCK ¥ BBYACHCHHE HH(OpMalHL;

,° dHAIM3 YCIOBUH ¥ TpeboBanmil 3aaum, BHIGOD, COTIOCTABNEHTE H 060CHOBANKE Crioco6a peInes s 3aJadmy;
[I BBI00D Waubonee 3(exTHBHAIX CHOCOOOB PEIISHIN 3aa4) B 3aBECAMOCTH OT KOHKDPETHLIX yemonui; y
% » BLIZBHIKEHHE H 000CHOBAHME THIIOTE3E, BHIGOp criocoba eé nmpoBepKH; h

¢* CAMOCTOHTENLHOE CO3MAHME ANTrOpUTMa AEATENLHOCTH NPH pelieHuH MpobieM TBOPUECKOro u TOHCKOROTG

xaparcrepa*

* YMEHHS XapaKTEPH30BaTh BELIECTRA 110 COCTARY, CTPOEHMIO U CROMCTRAM;

,* ONMECHIBAKVE CROMCTB: TBEPABIX, MKEAKHX, Ia3000pasHBIX BEINECTB, BHIJCHEHHE HX CYMIECTREREIX
unpnsﬁaxcon, :.
" » H306PAKEHHE COCTABA NPOCTERINUX BEIIECTR C IOMOUILIO XUMWIECKAX QOPMYI 1 CYITHOCTH xmmqecm

' peaxii ¢ TOMOIIBIO XMMMYECKUX, YPABHEHNMIL; "

* IpoBeieHre HabMoAeHrH, OIMcaHye NPH3HAKOB W YCIOBHA TEYCHES XMMUYECKHMX PEaKini, BHIIONHEHHE
XUMHYECKOr0 SKCIEPHMEHTA, BHIBOAEI Ha OCHOBE AHANMM3A HAOMIONEHWH 32 SKCHEPHMEHTOM, PElUCHME
j13a1a9, NOIyYeH e XUMIYeCKOM HE(QOPMALEE B3 PA3iHIHbIX HCTOUHHKOB;
EI * YMEHME OPraM30BHIRATE HCCIENOBARNE C NENLEO IPOBEPKIL THIIOTES; : r
* yMEHHE JeNaTh YMO3aKI0UeHHs (MHAYKTHBHOE ¢ 10 aHANOTHHE) H BLIBOILY, ;

'« yMenne OBBLEKTHBHO OLEHHBATH FHOOPMALIMIO 0 BEINECTBAX M XUMHYECKEX IpoLEccax, lcpn'rmecm

OTHOCHTLCH K TICERNOHAYIHOM MH(OPMALIH.

Kommynuxamuensie

i OBy aIouuics NONYHUM 603MONCHOCHIL OISt HOPMUPOCIHUS CREOVIOYUX KOMMYHUKAMueHvx VY IT: '

4 ° [IONHOE ¥ TOYHOE BRIPAKEHHE CBOMX MEICIIEH B COOTBETCTBHH C 3a1a4aMM M YCIOBHAME KOMMYHEKAITHMN; i
i* AIEKBATHOE HCIIONL3OBAHME PEIEBRIX CPENCTB ANA YIaCTHA B MECKYCCHH X apryYMEETAMK CBOEH MO3HIIMEL
YMEHME NPEICTaBITh KOHKPETHOE COAepMaNwe ¢ cooOImeHHeM ero B IHCHMEHHOW M yoerHoM dopwe,
OTIpefieNeN ke CrIoco00B B3aUMONCHCTBHA, COTPYIHIYECTBO B IIOHCKE 1 cOOpe HHMOPMAITHH,

° OIpefieNieHre CrocoboB BIAUMONEGHCTBIA, COTPYAHHUYECTBO B NIOHCKe X cOope MHBOPMANWH, YIacTHE B
ﬂﬂanore ONagEpoBande obwmx cnocoboR paboTsl, TPOSBIEHWE YBAKHTENLEOrO OTHOIIEHHS K ,u.pynm
L yaamEMes; }
'* OIMCAHHME CONCDXKAEMUS BLUIONBAEMBIX JEHCTRAN C NENBIO OPHEHTHPORKM B IIPESAMETHO-IPAKTHIECKON
JesTEeNBHOCTH;

* YMCHHsL YYUTBIBATL pPAa3Hble MHEHMS K CIPEMUTHCH K KOOPHMHALMY DA3/MYHBX IO3MLNAH B
;COTPY I IECTBE;

* (hOPMYNHPOBATE COOCTBEHHOE MHEHTE K TIO3UITHIO, apTYMEHTHPOBATE H KOOPAUHHPOBATE €6 C nosﬁnnﬂmt

napTHépoB B COTPYAHMYECTRE NP BHPaboTKe 00IIEro peleHrs B COBMECTHOH ASATEMBHOCTH;

* ¢ OCYLIECTBIAITE B3aUMHLIH KOHTPOMB H OKa3BIBATE B COTPYHHMYESCTEE HEOOXOMUMYIO B3aUMOTIOMOIH;

* nMaHnpoBark 00mue CrnocoOBl paboTH; OCYLIECTBIATH KOHTPONDL, KOPPEKIMIO, GuesKy NelcTBuit
napTHeépa, yMeTs yOeIKnark;

i{* HCITOJIE3OBATE AJIEKBATHBIC S3BIKOBLIC CPEACTBA IS OTOOpAIKSHHS! CBOMX UYBCTB, MBICHEH, MOTHBOB "
ianorpeﬁnoc'rcu, oTobpakarh B pevd (omucanue, 00BACHEHNE) COUACPIKAHUE COBSPUIACMELX AefiCTRHIR, KaK 13r
,dgc)pme TPOMKO¥H CONMANH3MPOBAHHOM peud, Tak H B (JopMe BHYTpEHHeH peun;
‘° Da3BHMBATH KOMMYHEKATHBHYIO KOMICTGBIHIO, HCIIONB3YA CpENCTBA YCTHOM M  NHCHMEHHOH
KOMMYHWKalMd Opu paboTe ¢ TexcramH yueOHuKa ¥ NONONHHTSIBHOE JIUTEparypoM, CIpPABOUHBIMU
TabnunamMy, IPOsBIATS IOTOBHOCTh K YBAKEHMIO WHOM TOUKH 3peHHS NP OOCYIKICHHH pesynyra'ron
.lemonHem{on padoTs!.
i lIpedmemuvimu pesyipmamamu usyueHus npedvema «Xumusay 6 10 xnacce senawmes cﬁeﬂytomm,"
| PMEH A ¥
1. B mosnaBarensroii chepe: :
o NaBarh ONPCACHCHUS M3YYCHHBLIX TOHATHH: «XMMHYECKHE JNEMEHT», «aroM», «HOH», «MOIeKyiay,
o «IPOCTHIE M COMCHEIC BCIISCTBAY, BEUISCTBO», «XUMHMYEcKad (OpMYna», «OTHOCHTCIbHAs ATOMHasL
'Macca» COTHOCHTENBLHAS MOJNEKYJIpHAs Maccay, OPTaHHYECKHE BEIIECTBa, WX IUraccubuxarms PI'
HOMBHKﬂaTypa, CBOMCTBA, IIONYYEHHE ¥ TIPAMEHEHHE; W30MEpHs, TOMOJOIHS, UOIMMEpEL, THHBI
"XHMUIECKIX OPraiiIecius Peakiuii i ip.
* OIHCATh AEMOHCTPALHOHHEIE H CAMOCTOSTENLHO NPOBEACHERIC XUMEUSCKHE IKCIICPAMEHTET; .

i
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. OTTACEHIBATE ¥ PasiMYATh H3YUSHHELE IUIACCE] OPTaNICCKHY COCNUHEHMHE, XKUMITSCKAE PealIIHIL; !
iin KIacCHQHIMPOBATE M3YYCHHBIC 0DBEKTRL H ABICHH; ;
‘o eNath BBIBOABI M YMO3AKIIOWEHWS M3 HAOMIONGHME, H3Y4CHHBIX XUMHUECKHX 3aKOHOMEPHOCTE ,i
TPOTHO3UPORATE CROHCIRA HEH3YUEHHEIX BEMIECTD 0 aHATOTHE CO CROMCTRAME H3YISHEDBIX; i
* CTPYKTYPHPOBATh M3YQICHHBIM MaTepHal M XHEMHYCCKY:0 HHQODMAUMIO, NONYYCHHYIO H3 ,z[pymxl
HCTOYHUKOE;

*s MOEEMHPOBATH CTPOSHNE OPrafAeCkyX BEWECTB. :
2. B eHHoCcTHO — OpHeHTalRONHOM] chepe: -
‘e AHATM3HPOBATL [ ONCHHUBATHL HOCHCACTBHS JUIA OKpYxaromed cpemsl OBITOBOH H npOHBBo,ac’rBeHHoiélf
AeSTENEHOCTH TeI0BeKa, CBI3aHn0H ¢ nepepaboTKoM BeIeCTs; |
3. B tpymosoii chepe: ,
* IPOROXUTE XHIMHIECKIH SKCIIEPHMEHT; y
4 B cepe Ge30acHOCTH XKA3ZHEIEATENBHOCTH; i
l» OXABHIRATE TIEPBYIO TOMOIIB I(PH OTPABIEHISIX, OXKOTAX M APYTHX TPABMAX, CBA3AHHBIX C BEUICCTBAME H
‘1a6opaTopHEIM 060PYI0BAHAEM.
Vyenux HayuHTeH: ’
* HA3bI6AMHL U3YICHHRIE BECCTBA 10 «TPHBHANLHOM ) HITH MEKTYHAPONIHONR HOMEHKIATYDE;

,* ORpeOeNAMb: BATCHTHOCTS M CTENEHb OKHCNEHMA XMMWYECKHX. SNEMCHTOB, THI XWMHUECKOH CBRSZH Bj
’toememw{ 3apsil HOHA, XapaKrep CpeAbl B BOIHEIX PACTBOPAX HEOPraHMYECKHX coe;mHeHHHl
'OKHCHI/ITeIIB H BOCCTAHOBHTENb, NPHHAANCKHOCTH BEIECTS K PpasidyEbIM KIACCaM OpraHmdec
COCHMHEHII,

* XAPAKMEPU3O6AME: SIEMEHTBl MAaNbIX TNEPHOJOB HO HX NOIOKEHHIC B NEPHUOMMYECKOH CHCTGME
H.J.Merneneepa; o0Imye XHMHUECKHE CROMCTBA META/VIOB, HEMETAIOB, OCHOBHEX KNACCOB
“HEOPTAWMHYECKAX H OPraHMYeCKMX COSAHHEHMH; CIpOeHHe ¢ XEMEYECKHe CBoOHCIBa myqemmm‘
'ppralmqecxcﬁx COSIUEEHNIA; i
1 QOBACHANID: 3ABECHMOCTH CBOMCTB BEIIECTB OT HX COCTABA W CTPOEHHS; LPMPONY XMMHYECKON Chsaml:
(MoHHOH, KOBANEHTHOM, METAIMYECKOH), 3aBHCUMOCTE CKOPOCTH XHMUYECKOH Peaxknuy M IIONOKEHHS
XHMHIECKOTO PABHOBECHS OT PasiaHbX GaKTopos;

® GHIRONHAMG  XUMHYECKUD IKCHEPUMEHIN 10 DACIO3HABAHMIO BAXHEHIIHX HEOPraHMYecKHX |,
{OPI'aHMYECKHX BEIECTR; "
'!- nPoGOOuMEL CaMOCTOSTCABHBI HOHCK XMMHYECKOM MHHQOpMAIMM C MHCNOIb30BAHHEM pazIIHt{Hbe
'MCTOYHMKOB  (HAYHYHO-NOIYNSPHBY H3NAHHE, KOMIBIOTEPHEX 023 [aHHBIX, pecypcon Murepmera):’
HCIHONB30BATE KOMIBIOTEPHbIC TEXHONOTHE Al 00palCoTKy M Iepefadl XMMHUECKoH mHbOpManuu u ee
TIpefcTaReEts B pazuyabiX opMax;

Y9eHuK MOJIYIUTBO3MOKHOCTS HAYIHTHCA:

J* BBIZIIBUCATH W YIPOBEPATH SKCHEPHMEHTANBHO [HNOTESHl O XMMHYECKHX CBOMCTBAX BEMECTB HA OCHOBE VX,
'CDOTa_'Ba M CTPOEHMS, MX CHOCOBHOCTH BCTYHATh B XHMMHUYECKHE PEaklMH, O XapakTepe H uponymax,
PATETHBLX XEMATECKIX DAk,

* XADAKTEPH30BATE BEIIECTBA I[O COCTABY, CTPOEHMIO H cBolicTBaM, YCTAHABIMBATEL IPHYMHHO-
CIECTBEHHDIC CBA3M MEXIY NAHHbIMM XapakTEePHCTHKAMU BEINECTRa;

# COCTABILATE MOMEKYISPHbIE H IOJHEIE HOHHEIE YPABHEHHS JI0 COKPaIEHHBM HOHHEM YPABHCHHSM; '
'» IPOTHO3HPOBATS CHOCOOHOCT BELIECTBA IPOSBIATE OKHCAMTEIBHBIE M BOCCTAHOBHTEbHBIE CBOHCTRA ¢!
que'rom CTETIEHEH OXHCIEHNS STEMEHTOB, BXOJIIIKX B €70 COCTAR; i
* COCTABJATL,  YPAaBHEHMS  peaKmuil,  COOTBETCTBYIOIIHX  IIOCHENOBATENBHOCTH  MIpPEBpallcHHM
HEOPTaHHIECKHX BEINECTB PA3NMIHELX KIIACCOR;

* BEIIBHIATE M IPOBEPATH SKCIEPAMEHTANLHO THIOTE3E! O PE3YILTATAX BOINEHCTRBHS PAsSIHYHEIX cl)armpoa
‘Ha M3MEHEHHE CKOPOCTH XUMITIECKOMN peaxiiwy;

;, HCIIQB30BATh IPHOGPETCHHBIC 3HAKAS I IKOIOTHYECKH IPAMOTHOTO IOBEACHHS B OKPYIKAICIER Cpene; |

s ICTIONE30BATh NPHOOpPEeTeHHbIE KIICYEBhE KOMICTSHOWH JIPH BRUIONHEHMH NPOEKTOB M ylli35HG-'
HCCNEXOBATEIbCKEX 3aad 110 H3YUEHEIO CBOMCTB, CII0CO00B NONYHIEHNS B PACTIO3HABARHNS BEIHECTS;

* 0OBEKTHRHO ONEHMBATE ME(QOPMANHEO O BEIIECTRAX ¥ XEMAYCCKIX [poLectax;

. KDETHYECKH OTHOCHTLCA K INCEBAOHAyIHOH wH(opmarms, HeaoGpOCOBECTHON pekiaMe B CpeCTBaX,
MaccoBOH HHGDOPMANL; .
4o 0CO3HABATD 3HAYEHUE TEOPETHIECKHK 3HAHNAHN 10 XMMHHA NS [IPAKTHYSCKOH NeTENbHOCTH YeNoBeka; i
: b
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‘e CO3/aBaTh MOAEIIH M CXEMBI IULl perenua yyeOHbIX ¥ I03HABATEHbHbX 33729, TOHEMATE HEQOXOMMMOCTh
1Icoﬁmo,uerr_risi NPEANMCAHUM, HOpC/UlaraéMbIX B MHCTPYKIHSX YO HCHIONB30BAHHUIO JIEKApPCTB, cperets
» OBITOBOH XUMWK M 1p. ' h

Hpeaﬂzemuamu pesprvmamanu usyuenua npedmema «Xumuny ¢ 11 xnacce nemmomea cnedyowue,
ymermﬂ.

1. dopmypoRanye 3HARMHK OCHOP XHUMMYECKOH HAyKm: BaxcHelmmrx (axTopoB, IOHSTHH, XUMEYECKHX
‘34KOHOB ¥ TEOPWH, A3bIKA HAYKH, NOCTYIHEIX 060BIIENNY MEPORO33PEHYECIOTO XapaKTeps.

12, Venoenne YUAEMACS BaXKHEHITEX 3HaBmit 00 OCHOBHBIX MOBSTHSX M 3aKOHAX XWMUH, xnmmecrcori
' CHMBOJIFIKE. b

13. PazeuTie yMeHmd Ha6MONATE ¥ OOBSCHSTH XMMMYCCKHE SBICHHS, IPOMCXONAIIME B nprpoae;
naGopaTopHH, B OBCEAHEBHOM JKE3HH.
4. Opiagenue yJamuMHCsS YMEHHAMHE IPOM3BOMUTS PACIETH HA OCHOBE XIMWYECKHX HOPMYN BEWECTS K
| YPEBRHERHHN XAMHYCCKUX Peakiluii;
"S QopMHEpOBaNHE CNENEANBHBIX YMEHWH: OODALATHCS ¢ BEIMECTRAME, BHIIONESTS HECHQIKHBIS
'axcrxepmwenm cOOIIONAd NPaBUia TEXHUKHA Ge30TIacHOCTH; rPaMOTHO NPMMEHIT: XUMHIECKHe 3HaHUs BI.'
' ODIIEHMH C IPAPONOH M B TOBCEHHEBHOM HKH3HHE. -
6. PackpyiTee ryMaHMCTHYECKOH HANPABNEHHOCTH XMMHY, €€ BO3PACTAIOLIEH DONM B DENISHWH TNABHEIX
‘IIpo6inieM, CTOATIHX TIepe]] YeNIOBeYECTBOM, i BKIANA B HAYIHYIO KAPTHHY MEpA.
,I7 Paspurye NEYHOCTH OOydUarommxes: MX HHTGINICKTYAILHOS W HPABCTBEHHOE COBEPINCHCIBOBAHUE,
g bopMmpoBaHME ¥ HHMX IYMaEHMCTHYECKAX OTHOIEHMHE ¥ SKONOTHYECKH EIECO0BPasHOr0 NOBENEHHS E}
Gbrry 1 B IIpOlIecce TPYROROH NENTEIBHOCTH. ¢ 7
8 pasBATHE IMOZHABATENHHBIX HHTCPECOB U METENNCKTYANLHBIX crocodmocrell ywamuxcs B Ipouecce
IPOBEACHMA XHMHYECKOTO 3KCIEePUMEHTa CAMOCTOATENHHOr0 NPUOOPeTeHrs 3IHAHME B COOTBETCTRUH C
BO3HHKAIOTNIMY IKH3HEHHBIMHE IOTPeOHOCTIMM;
9. BocMTaHHE OTHOMEH S X XIMHH KK K OZEOMY #3 QyHIAMEHTANBHEX KOMIOKEHTOR €CTECTBOIHANMS B
| 3TMEMENTY OBIIEUENOBEUSCKOM KYILTYDEL, h
.10 Tlpumenenye yuarmMuCs NONyYeHEBIX 3HAHMH ¥ YMEeHmH I1d ©e301acEOro UCIIOJB30BAHMS BEMIECTR 1:[-
MATePHanoB B OBITY, CENbCKOM XO3AHCTBE W WA TNPOM3BOLCTBE, PEUICHHS MPAKTHISCKHX 3ajad B
TIOBCETHEBHOM MCH3HH, NPEAYIPEXCHNS ABICHAH, HAHOCAIIMK BPEL 370POBBI0 HeNOBEKa 1 OKPYIKaIomeH
cpeze (pasBuTHE SKONOMEYCCKOM KYLTYPLI YIarmuxcs).
'Y*leﬂmc Hay9IHTes: , b
“1. Ha3zBI6AME U3YACHHbIC BEINECTBA 110 «TPUBMANHHOMY HULH MENIYHAPOIHOR HOMEHKIIATYE; |'
"2. onpedenamn: BaNEHTHOCTb ¥ CTCLEHL OKHCIIEHHS XHMIYECKEX SNEMEHTOB, THAN XUMHUECKOH CRISH B
COCIMHEHNAX, 3aPIN WOHA, Xapakrep Cpeflbl B BOXHBIX PACTBOPAX HEOPraHHYECCKMX COSHMHEHHH,
OKHCHHTENb M BOCCTAHOBHTENS, IPMHAINCIKHOCTh BEIISCTB K pPA3NUYHBIM KIIACCAM OPraHYecKUX
rCOQIIHH&HHﬁ .
3. Xapaxmepu3oeamp: DIEMEHTEl MATGIX IIEPHOAOB IO MX TONOXKEHEIO B IMEPHONUYCCKOlM cacTeME
,IIIfIMeHneneeBa' OOmHEe XHMMHYECKHe CBOMCTBA METAMNOB, HEMETANIOB, OCHOBHEIX KJACCOR
'HEOPraRwdecKux = OpraHd4ecKUX COENMHEHHWIt; CTPOCHHE ¥ XMMHYECKHE CBOHCTBA H3YHEHHBIX
OPraHHYECKUX COeIMHERIH;
4. o0vACHAmMb: 3aBUCHMOCTE CBOMCTB BEIIECTB OT MX COCTABA H CTPOEHMS; IPHUPOLY XUMHYSCKOH CBI3H
+(MOHHOH, KOBaNEHTHOM, METANIHYECKOR), 3aBHCHMOCTS CKOPOCTH XHMMYCCKOW Deakip TIOMONEHUS
! ¥XUMUYECKOrO PABHOBECHS OT Pa3SIHIHEIX GaKropos; ' l.
3. GLIROANANL XUMU4ECKRE IKCHepUMeHm IO PaCIO3HABAHMIO BesKHEHIIHX HEOPTralyeckix H
OPrasi9ecKHy BEIIECTB;
6. rpoCOOUMEL CAMOCTOATENLHBIY MOMCK XWMHYECKOR WHODMATHME C WMCHONb30BAHHEM pPASTHTHBIX
ACTOYHHKOB (HAyYHO-HONYJAPHBIX W3NAHRE, KOMILIOTEPHLIX 0a3 NaBHBIX, PeCYpPeoB HHTepHCTa)

i mcnonsaonats KOMITBEOTEPHEIE TEXHONOTHHE Js 00paboTKA K nepefiadyl XUMHIecKod uudopMamn & ef;
: upencTaBnelmﬁ B pasmuaHBIX hopmax; t

I,qumm NOJYYUTBO3MOIKHOCTD HAYYUHTHCS: i
/1. BBIIBUIaTh ¥ IIPOBEPATH YKCHEPUMEHTANBHO THITOTEIE! O XUMITIECKIX CBOMCTRAX BEITECTB HA OCHOBE M

4 C0CTana | CTPOCHUA, MX CHOCOOHOCTH BCTYmaTh B XMMMYCCKHMC PEaKUMH, O XapakTepe ¥ IpPOLYKTIaX
| PAsIMIHBIX XFMMHIECKUX DEAKIHIL ;

N
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2. XapakKTepu3oBaTh BEIUECTBa TI0 COCTaBY,

CNENCTREHHEIC CBI3H MENTY NAHHEIME XapAKTEPHCTHKAMHE BEIIECTRE,
3. COCTAaBILITH MONEKYJLIPHBIE K MONHBIC HOMHbIE YPABHEHA IO COKPAUICHEBM HOHHBIM YPABHEHMAM;

4 HPOrHO3EPOBaTh CIOCOOHOCTE BEMIECTRA TIPOSBIATE OKACHHMTENLHEIE Ui BOCCTAHOBUTENbHEIE cnoﬁcma'f
‘rC YUETOM CTCIICHEH OKHUCIEHNS SIEMEHTOB, BXOLAMMX B €I0 COCTAB;

¢5 COCTaBIIATE YpaRHCHHS

peaKLui,

COOTBETCTBYROIIHX

HeOpraHuHeckuX BeIIeCTB PasIUIHbIX KIacCoB;
6. BEUIBMTATE M IPOBEPATE SKCHEPHMEHTATSHO THNOTE3hl O PE3YIBTATAX BONCHCTBHS DPAsTHIHBIX
(aKTOPOB Ha H3MEHEHNE CKOPOCTH XHMHYUECKOH peaKiium; !
17. UCTIONB30BATH TPHODPETEHHEIE 3HAMMA IUIM SKONOFHYECKHM IPAMOTHOIO IIOBENGHHS B OKpy Karome *

opene;

CTPOEHHIO M CBONCTBaM,

IIOCNEA0BaTENEHOCTH

YCTAHABIUBATE UPHIHHHO-

:;
XIpeBpaeHEH|

]

I
t
8. HCIIONB30BATE MPUOOPETEHHEIE KIOUCBHIC KOMIETCHIMH NPH BEIIONHEHHH UPOEKTOB M yqeﬁﬁo—l'
ACCIEAOBATENBCKAX 3a0ad [0 H3YUSHUTIO CBORCTR, CrI0C060B NONYYEHIS ¥ pACIO3HABAHIS BEIECTB, i

9, 00BEKTHBHO OLICHHBATE HH(POPM&HHIO 0 BEIECTBAX H XAMHYESCKHAX IMPOIeccax;

0. KpUTHYECKH OTHOCHTRCA K IICEBNOHAYYHOH HHpOpPMaUEH, HepoOpocoBecTHOH pexnmame B cpencmax.i

.Fxf{accosoﬁ nHdopmanmm;

‘11, 0CO3HABATE 3HAYECHHEE TEOPETHYECKMX SHAHMMH IO XUMUH J IPaKTHIeCKoH IesTeTbHOCTH JeioReKa;

12.co3maBaThk MOAETH H CXeMbl [ permeHud Y‘IGSHBIK B IIO3HaBATCIBHBELIX 3ayat,

IIOHHM&TBJ

HeoOX0MUMOCTE COBITOAEHHS l'IpG}.ITIHCﬂHHﬁ, NPEINAra€MbIX B HHCTPYKIHAX IO HCIONB30BAHKIO JISKAPCTR,

cpencTs ORITOROM XUMEK H 1.

y

TEMATHYECKOE ITJJAHUPOBAHWE

g.
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10 KJIACC (34 YACA) I
Huazaariune Tema ypora Ocnogiuie gudsi Oeamenviocnl Hcnonvzogaiiue )
pasdena oGyuaIoines 0bopydosanusn uenmpa
: «Toura Pocmay ;

:.Bee()e:me 1. Ipeamer Cnywauue o0psicHenuit yuuresns. ’
52 w) OpPraHH4YECKOH CamocTosTensHas padora ¢ yuebHuKoM. b
5 XMMUH. i

2. Teopus crpoenna | Pafora ¢ pazaaTtodyHbiM MaTEpUAIOM. ?

OPraHHYecKHX CnymaHnue oOBICHEHMI yuauTens.

COSHOBHEHHI. CamocrosrensHas padora ¢ yueOHUKOM. ,
Yzneeodopods: | 1. TIpupoaublii ras. Criymanue o0bAcHeHHH yuuTens, X
ux AnKaHsL CamocTosrensHas pabora ¢ yueBHHKOM. %
Hpupoonvie Or6op u cpaBHerye MaTepyana 1o H
ucmounuin (11 HECKONBKUM HCTOYHHKAM. £
u)

2. QusHyeckue

. CBONCTRA aNKaHOB. Camocrostenstas padora ¢ yueGHHKOM, Temueparyp bl, Jarunk 1
; IMonyuenue 1 Patora ¢ Tabnuueii Menneneesa. TeMIICPATYD bi [LIATHHOBBI,
o ) NpHMEHEHHe. PaGora ¢ xaproyKamH. i

Crymanne o0bACHeHHH yUauTess,

Harunk sbIcOKOH

3. AnkeHsl. 3THAEH.

Caymanue 00bACHEHHH yuuTens.
Pabora B mapax.
Pabora B rpymmax.

_ 4. Du3uyeckue v
2 XUMHYECKHE

PaoTa ¢ pazgaTouHbiM MATEPHATIOM.

Haruui 0

! Crnymanue oOBJCHEHMH yIuTENAs. BBICOKOH TEMUEpaTyp bI, « ‘
1 ' CBOUCTBA ANKEHOB. CamocroarensHas pabora ¢ yuebHHKOM. Haraux rempepatyp o1 . 1
‘ Tonyuenne 1 MAATHHOBBIH v
TIPHMEHEHHE. 1
5. AniaHeHsl. Crywauue o0bACHEHUH yUuTENS.
Kayayxu. Camocrosrenstas padora ¢ yuebHukoM. .
| PatoTa ¢ KapTOUKAMH. ;
1 PaGora B napax. f
: PaGoTa B rpynnax. '
0. ANKKHBL. Crnywanne o0bicHEHUH yuuTen.
AleTHIEH. Peluenye NOCTABIESHHEIX 3a1ay.

10
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PaGoTa ¢ yueSHHKOM.
Pafora B napax.
Pabora B rpynmax.

D v

7. CroiicTBa

Crnywmanwe ofbsacHenuii yumnrens.

CamocrosTesbras padoTa ¢ y4eBHHKOM.

" ANKHHOB. Pemenue 3anay. ;
'! IMonusuaunxnopun. | PaGora B napax. ; !
! PaBora y nocku. P
‘ 8. Benson — Pa6oTa ¢ pasnaToUHLIM MATEPHATOM. :
NPEACTABHTENS Caymanue obbacHennii yuyrens.
ApPOMATHYECKHX Camocrostensras padoTa ¢ yueBHHKOM.
F: YISIEROOPOTIOB., i
! 9. Hedrs 1 criocobst | PaGora ¢ pasnaTousbiM MATEpHANOM. v
' ¢e nepepaborky. Cnymaune oOb3CHEHUH yauTens. ;

10. Cucremaruzauus
u o6obIneHHe
SHAHM 10
YIIeBCAOpOJaM,

PaGora B napax.

PaboTa » rpynmax.

Pewenue 3anav.

ITposepka nomyYeHHbIX SHAHMIN.
IToaroroBKa Kk KOHTPONLHOH pabore,

11. Konrponbaag

Peluenne 3aganuii KOBTPOILHOH paboTEL.

e

pabora Nel :
«YIIISBOIOPOABLY.

Kucnopoo- u 1. Eaunctso Pafora ¢ pa3naToyHEIM MaTEpHATOM. HaTuuK BEICOKOH
iiazomcodepma XHMUYeckoH Crywanue 00bJCHEHUH YIHTENs. Temnepatyp I, Jatank |
L e opraHu3aluu KUBEIX | CaMocTosTeNbHas padoTa ¢ y4eOHIKOM. TEMNEPATYP bl l'LlIaTﬁHOBblF
\OP2aNIYecKUe | OPraHusMOB Ha Amnanuz ommnbok. — U3MEDEHKE TEMIIEPATY] bl
‘coedunenus n | 3evne. CriHpThL AHanus KOHTPONBHON paBoThL. TIEPEXOMIOB ANTOTPOMHBI X

X RpUpOOHIC Pabora Han owkbxramy. MonuduKanw i cepoi;
‘wemounuru(l8 H3MEpeHHE TeMIEPATYp bl
i 4}

2. Xumnueckne |

Ananns dopmy.

NIIaBIEHA BEUISCTB. ;

Peluenne TeKCTOBBIX KONHUECTBEHHEIX 1
KaueCTBEHHBIX 3a/ay.
Cayianue o6bacHeERMH yurTens.

| thusuecKne Peluenne TEKCTOBBIX KONMIECTREHHBIX U |
cBolicTea Ka4€CTBEHHEIX 3a/iay. '
COHOATOMHBIX Cnymasue obbacHenmit yunress,
CIIHPTOB.
! 3. 'nuuepns — Aranuz hopmyi. ,
NPEeICTABUTEND PeuieHne TEKCTOBLIX KONHUYLCTBEHHBIX 1 ‘ i
’ MHOIOaTOMHBIX KAYECTBEHHBIX. 3a1a4. s
4 CIUDTOR. Cayuanue o0LACHeHHH yuuTes.
4. Menon. Ananus thopmymn.

S. Anpaerannt 0
KEeTOHEL.

AHanus Gopmyi.

Perrenne TeKCTOBBIX KONMYECTBSHHLIX H
Ka4YCeCTBEHHEIX 3a0aY,

Cnyianne o8bICHEHHA VUMTENS.

v -

6. KapGouozsrie
KHCIQTHI,

Pabora B napax.

PaGora & rpynnax.

Pewmenue zapaq.

TIpoBepka MoNy4EHHbIX 3HAHMM,

7. Guznyeckue u
XHMUYECKUE
cBoiicTea
KapOOHOBEIX KUCNOT,
Brrewmne
KapOoHOREIE
KHCIOTEL Mpina.

Ananus popmyi.

Pewenue TexcTOBBIX KOANYECTBEHHLIX U
Ka4eCTBEHHBIX 3aHaY.

Crymiauye obBICHEHHE yuuTeN .

Haruuk pH

i sl o O
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8. CnoxxsbIe 3QHPkL.

P, 510)38

CiymaHue oObACHEHKH Y4HTGIA,
CamocrosresnbHas padoTa ¢ yueOHIKoM.
Patora ¢ Tabnuued Menzaeneepa.
Pabora ¢ KapToUuKaMu.

9. Yrnerponws!.
Momocaxaprnsl.

PafoTa ¢ pasfaTovuHbIM MATEPHAIIONM.
Criymanye 06LACHeHHE yunTens.
Camocroarensnas pabora ¢ yuebrukom.

L
|
i 10. Jucaxapuze! u PaGora ¢ pasiaTounsIM MATEPHANIOM. Harauk pH H
! ' nosIHCaxapyIsl. Cnywanne oObacHeHu yIHTes. j
CamocToATeNbHAS paboTa ¢ yueGHHKOM. E
11. O6obmenne 1 PaboTa ¢ pazaaTouHLIM MaTEPHAIOM. v e
cHCTeMaTH3alHs Pemenne 3apay.
. 3HaHui 1o 3axpennenye 3HAHMIA 110 TEME. |
! kucnopoacozepskany | IToaroroska k KOHTponLHOH paboTe. 'i
M ' MM OPTaHHYECKUM
' BELIECTBAM. |I
12. Konrponsnasa Pemenye 3afanuii KOHTPONLHOHN paBoTEL. t
pabora Ne2: :
i «Kucnopogcogzepina ‘
4 MG OpraHUuecKye ;
h : BELIECTBAY. I
K 13. IlpakTuueckas HaGnrogerue 3a JeMOHCTPALHAMH YUHTEN. I
pabota Nel Obbacrenne HabarofaempIx ABACHH. -'
«H nenmnduxarys [Tocraronka ONbITOR ANS AEMOHCTPALIMM
OpraHU9ecKHX KITacey. "
: COSIHHEHHH. Brinonyenye npakTuyeckor paborsl. '
h 14. Avmnbl, Crnymanvie 06bSCHEHAH yuuTeNs. Haraux pH i
. Anunvn. CamocrosrensHasn pabora ¢ yuebHUKOM. F

O16op U cpaBHEHHE MaTepHaia No
HECKOJIBKUM HCTOUHUKAM.

e

15. AMHHOKHCIOTEL.

Pabora ¢ pasnaTousbiv MaTePHANnoM,
Pemienue 3agay.
Sakpennenue sHaErH 110 TEMeE.

¢ 16. Benkwu, Pabora ¢ paspaTouHeIM MATEPHAIOM, l
HyxneuHosse Peluexue 3anay. '
KHCJIOTHL Jakpernnexue 3HaHul 10 TeMe.
17. O6obuenue u PaBora ¢ paspaToOuHbIM MaTepHUanoM. .
. CHCTEMATH3ALHA Pemenue 3anay. ¢
i 3HaHHH no Teme 3akpennenue 3HAHUHA 110 TEME. t
; «AsoToCoepIKaLIUE 1
OpraHUYEcKHE
BEIECTBAY.
18. TIpaxTuteckan Habnrozenne 3a feMOHCTPALMAMY YHHTEN.
" pabora Ne2 Obbstctenne HabnICAaeMbBEX ABICHHH. 3
; «Pemenue [TocTaHoBKa OMBITOR A5l ASMOHCTPALIHK 2

IKCTIEPUMEHTANIBHEIX
387184 10 Kypey

Knacey.
BrIosHeHue NpaKTHYeckoit paGoTsL.

OpraHH4ecKon

XUMUMY.
Hexyeemeenrpt | 1. ViekyccTBenHbE Cnywanne ofpacHerRui yanTens. g
eu TMOMMEPDI. Camocroarensyan pabora ¢ y4eOHHKOM.
SCUHRIEMIINECKN O700p 1 cpasHeHUe MaTepHana o

‘e nonumepsr (2

HECKONBKMM UCTOUHHKAM,

2. CunTeTHYeCKHE
OpraHHYecKHe
COSAUHEHHS.

Cnyuranue o6bacHeHuH yuuTens.
Camocrosnrensiias padoTa ¢ yueOHHKOM.
O100p 1 CpaBHEeHKE MATEPYANA 11O
HECKOIBKUM MCTOMHMKAM.

12
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‘Sarcmrouenue (2
1

:.q)

1. 3axpennenue u
CHCTEMATH3ALIHS

3HaHuH 110 Kypey
xumuu 10 knacea.

PaboTa ¢ pasnaroumbiM MaTepHano.
Pemenne 3anau,

3akpenncHue 3HaHuH 110 Teme.
[loaroroska k KOHTPOALLON paboTe.

f 2. Wrorosas Pewmenne saganmit KOHTPONBHOM paBoThL. i
' KOHTPOJIbHAA ' {:
h pabora. i
7 :,
11 KJACC (34 YACA)
|| Hazeanue Tema ypora OcHuosrute 6101 denmenvrocnu Hcnonvsosanue F
\pazdena odyuaiouxCs oBopydosarun yenmpa i
': «Toura Pocniay ’
! Cmpoenue 1. OcHoBHLIE Crrymatine 06bscHeHul YHUTeNA, :
eewecmea(l2 | ceneHus o Camocroarenshas pafora ¢ yueSHUKOM.
u). CTPOSHHH aToMa

2. llepuonugeckuii

PaGoTa ¢ pasgaTouHbIM MaTEPHAIOM.

XHMHYECKas CBA3b,

HECKOMBKHM HCTOUYHHKEM.

} 3aKOH M CTPOSHHE Crnymasue obbacHenui yuutess. 1
B ATOMA. CamocrosTensHas pabora ¢ YH4eSHHKOM.
¥ 3. Honmas Crywanue o6 bACHEHHH YUHTENA.

XHMHYECKAs CBA3b. CamocroaTensHas padoTa ¢ yHeGHUKOM.

Kosanentuas OT60p 1 cpaBHEHNHE MaTEpHasa 110

4. Merannuueckas
XHMHYECKAA CBA3L.
Bonopoguan

XHMHUYECKAT CBA3L.,

Cnywauue odbICHEHMI yaHTENS.
CawmocrosTensHas paGoTa ¢ y4ebrmxom.
PaBora ¢ rabniueii Meuneneesa.
Pabora ¢ xaproukamu.

i

5. lMonumepsr.

Cnywanre obbacHeHnl yumurens.
Pabora B mapax.
PaboTa B rpynnax.

6. l'azoobpaszubie
Bemectra. Juakue
BELIECTRA.

PaboTa ¢ pa3faTouHbim MATEPHAIOM.
Caywanse obbacHeHuH yunTens.
CamocTroaTensHas pabora ¢ yyeBuukom.

HaTuuk 1
BBICOKOM TEMIIEpaTyp bl,
Harunk TemnepaTyp bl
TIATHHOBLIH

7. IpaxTiueckan
pabora Nel
«[Tonyuenue,
cobupanue 4
pacro3HaBanue
rasoBy.

Ha6nionenne 3a peMOHCTPALMAMYE YUMTENS.

ObbacHeHne HaOMOAACMbIX ABICHHI,
[Tocranoska ONBITOR AJIS AEMOHCTPALMH
Knaccy.

Brinonsenue npakruyyeckod paboTor.

HaTauk evicokoit :
TeMNEpaTyp bi, atyux &
TEMNEpaTyp bl IAATHHOBEHT

8. Trepusie
BELIECTBA U
IOHMCTIEPCHEIE
CHCTEMEL

Cnymannie obbscHeHHH yuuTenRs.
Peluenue nocrapNerHeIx 3aaa4.
Pabora ¢ yueGHUKOM.

PaGora B napax.

Pabora B rpynnax.

Harunic BrcoKoi
TeMmeparyp o1, latanx |
TEMOEPATYP bl ITATHHOBEBIH

4

9. CocTan BewecTra.
Cmecu.

Caywasue o0LACHeHHH YIuTENS.
Pewenne 2anay.
PaboTa B napax.
Pabora v nocku.

10. Pewenue
IKCHEPHUMEHTANIHBIY.
3apay o rnase 1
«Crpoenne
RELISCTRA.

Pabora ¢ pazgaTouMsiM MATEPUATIOM.
Pemenue sapay.

3akpenneHHe 3HAHHMA 110 Teme.
[ToaroToRka K KOHTPONLHOR padoTe.

11. PewieHue
OKCIEPUMEHTANBHEIX
3449 110 Iiase |
«CrpoeHie

PafoTa ¢ pa3faTOYHBIM MATEPHATIOM.
Pemenue 3agau.

3axpernenue 3HaHUH 10 TeMe.
IloAroToBKa K KOHTPONBHOM padoTe.

4
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BELLCCTRAY.

2=

12. KonrponsHas
pabora no rnase |

Perrenue 3aianuid KOHTPONLHOH paGoThI

«Crpoenue i
BEINECTRAY. .
Xunmuuecxue 1. IonsgTHe 0 ; Jarunx Bricokol .
ipearyun(84) XUMUYECKON temneparyp i, Jatunk |
i| peakuyy. Peakupu, TEMIIEpaTyp bl nnamﬂonbu‘z‘[
I ! uaywre 6e3 — U3MCPCHUE TEMITEPATYP b}
; H3MEHEHMS COCTARA NEPEX0A0B AIAOTPOMHEL X :[
BELICCTR, MoaupuKanui cepel; "
M3MEPEHME TEMIIEPATYP bl
TITABNICHHS BEHIECTE. L

2. Knaceuuxaums
XUMHYECKIX
peakxui,
HPOTEKAIOLIMY C
H3MEHEeHHEeM COoCTaBa
BEILIECTB.

PaBoTa ¢ pasnaTouHsIM MaTEPHANOM.
Caymanue o0nacHeHNHH yunTens.
CamocTosTensHasd padoTa ¢ yueSHHKOM.
Aranus omnbok.

AHanuz KOHTPONbHOHA paboTst.

Pabora nag ournbicaMu.

Jarunk Beicoko#
Temnepatyp bl, Jdaruric J
TEMITEPATyP bl INIATHHOBLI ’1
— U3MEPEHHE TEMITPATYD bI
TIEPEX0A0B ANIOTPOHBL X

MOIHGHKALMIH CEpb; :1
U3MEPEHHE TEMNEPATYD Bl |,
IUI2BJIEHMA BELLECTR. i

3. CropocTh
XHMHYECKOH
PEaAKLIMH.
O6paTumMocTh
XMMHUECKoit
peakuuy.
XunvudecKkoe
PABHOBECHE
criocoObl ero

Ananuz Gpopmyn.

Peresne TeKCTOBEIX KOMHYSCTECHHbIX 1
KAYECTBEHHBIX 3a/1a4.

Chnyuanne obbACHeHH YyunTens.

JlaT4uK BhicOKOH i
TeMneparyp b, Jataux -
TEMIISPATYP bl IIaTHHOBLIH
— U3MEPEHNUE TEMIIEPATYP bl
rxepexo;.(oa a.ﬂHD'I']JOﬂHbI X ;'
MOAHGbHKALUMH cepbl; i

1

H3MEPCHHE TEMNEPATYP bl
TINaBilcHHA BEIECTB.

CMEIeHMA. :
. 4. Pons Boaul B Ananus Gopmyn. ER
1 _ NUMHYIECKHX. PelieHHe TEKCTOBEIX KONHYECTBEHHBIX H b
1 peaKIjsX. KavEeCTBeHHbLIX 3a/aM. h
' [raponus. CrryiuaHue 00LACHSHNH YUHTEIs. '

5. OKUCTUTENBHO-
BOCCTAHOBUTENLHEIE

Ananus popmyn.
PelieHue TEKCTOBLIX, KCHUECTBEHHBIX M

. PeaKivH. KAYECTBEHHBIX 347144, il
] DICKTPOIIHS. Crnymanue o0bACHEHHHE YUHTEN. b
: 6. 3axpenneHue n Pa6ora B napax. p
CHCTeMaTH3aUUS Pabora B rpynnax. A
3HaHMH 110 TeMme Peurenne 3amau. ‘
«XMMHYECKHE ITpogepka noay4YeHHLIX, 3HAHKI.
: pEAKLIAAY .
4 7. 3aKpenneHue 1 Pabora ¢ paznaTodHbIM MATEPHAIOM. y
v ' CHCTEMATH3ALHS Peruenue 3anay. I
- 3HAHKH 110 TeMe 3akpennedye 3HaHU 10 Teme. !
«XHMHUECKre [ToareToBka K KOHTPONLHOH paBore.
peakuEmy
i 8. Konrponrnas Pemenue 3apaHui KOHTPONLHOH paboThL. Haruuk pH i
;i_ paboTa Ne2 W
hE ' «XuMHYECKHE ;
i PEAKIIHY. !
Benyecrmea u 1. MeTannsL. Crnymanue 00BLACHEHHH yUnTENs. :
ux ceoiicmea (9 CamocToaTensHasn paboTa ¢ y4ebHUKOM.
1) Pa6ora ¢ Tabnuueit Meunaeneesa. b
s PaboTa ¢ KAapTOYKAMH. A
L ] 2. MeTanasl. Pabora ¢ paznarouHbiM MATEPHATIOM. i
4
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Cnywauye ofbiacaenui yuurens.
CamocTosTensHas pabora ¢ yueGHUKOM.

3. Hemerannsl.

Pabota ¢ pasparouHsiM MaTepuanom,
Cayuwasue 0ObACHENWH YIUTENS.
CamocTosaTenbHas paboTa ¢ yuebHUKOM.

g

4. Kucnotsl.

Cnywauvie obnacHennit yuurensd.
CamocrosrensHas pabora ¢ yuebuuronm.
Or60op v cpaBHenue MaTepuana no
HECKOMNBICHM HCTOUHHKAM.

Haruux pH

5. OcHoBauus.

Crymanwne oBbscHeHuit yauTens.
CamocToaTenbHas pabora ¢ yueSHHKOM.
Otbop 1 cpaBHEHME MATEPUANIA [10
HECKONBLKMM HCTOUHHKAM.

Haruuk pH

R "

6. Conu.

Ciymanue obnacHenui yunrens.
CamocroarenbHas paboTa ¢ yoeduHKOM.
O160p M cpaBHeHue MaTepHana 1o
HECKOJIbKHM HCTOYHHMKAM.

Harauk pH

7. Tenernucckas
CBA3L MEXKY

Pellienre TEKCTOBBIX KONHUSCTREHHLIX H
KaueCTBeHHBIX 38721,

IKCTIEPHMEHTANbHBIX
33044 Ha
HACHTU(HKALIHIO
OpraHuYecKHX |
HEOPraHH4YecKux
COSIHHEHHIAN.

KJIacCy.
Brinonyenue npakrideckol paGoTsL

X KITaccanu Crymanue 06bacHeHME yunTess, i
| HEOpTaHHYECKHX U %
: OPraHHYECKHX '
BEIIECTB,
8. Tlpakruyeckan HabnropeHne 2a JeMOHCTPAUMIMH YUNTES.
| pabora Ne2 ObnacHenne HabmOAAeMBIX SBNSHUT. k
«Pentenuie [locTaHOBKA ONBITOR IS AEMOHCTPALMH i

9. Konrponnuas
pabora Ne3
«BemecTra u ux
CcBOHCTRAY.

Pewenne 3ananuii KOHTPONBHOM paBoTsL.

. Jarmouenie (5

;! 4)

1. 3akpennenue n
CHCTEMATH3ALINS

2HAHHH N0 Kypoy
xumun 11 knacea.

PaboTa ¢ paspaTournsim matepuanom.
Pewenue 3anavy.
3axpennenne 3HAHUHA N0 TEME.

2, 3akpennesne u
CHCTEMaTH3aUMS

3Hanuk Mo xypey
xumun 11 xnacea.

Habnronenne 3a [eMOHCTpaUMAMH YIHTENS,
ObwsacHenye HaBmonaeMbIx SBICHUI.
[TocTaroBKa OMBITOB /ST AEMOHCTPALMM
KJacey.

BrinonHesue npaxTHyeckoi paboTeL.

3. 3akperuteune u
CHCTEMATHZALIUS

3HEHHIH 110 Kypey
xumud 11 xnacea.

Pabora ¢ pazpaToyHbIM MaTEpPHANOM.
Pemenue sagau.

3aKpeIneHne 3HaHUH 1o TEME.
[MoAroTOBKA K KOHTPONBHOM paboTe.

4. 3axperuexue u
CHOTEMATH3AHS

SHAHMH 10 Kypoy
xunvum 11 knacea.

PaboTa ¢ pasgarcunbiM MaTepuanom.
Peinenne zapau.

3akpenneHue 3HaHIH 110 TeMe.
[ToaroToBka K KOHTPONLHOM paboTe.

5. Mrorosas
KOHTPONbHAS
pabora.

Pemenue 3ananyil KOHTpONLHOM paBoTst.

e B ey
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