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Moscunrensuan sanuexa

Pabouas mporpamma mo xummn jaan 8-9 khaccos paIpaloTaNa Ha OCHOBe dlelepansHoro
rocyAapeTeeniior  ofpasopateswioro crangapra 000, ofpasosatemsuoit nporpasye - MBOY
"Bepesonckas COLT wv. C.H. Konmona" u OpaMepHofl NPOrpaMMEl [0 XHMHH, 8 TAK JKe H OCHORE
asToperod yaeluoi nporpamus O.C. NaBpienana.

Ha Gase newrpa «Touka poeras obecrneunmastes PeAH3ALNA OOPAIOBATENEHLIN MPOTPasM
CCTECTREHRO-BAYIHOR o Texmomorwveckoll panpastenHocTed, paspaloTaHHLIX B COOTBETCTEME
TpeGoBAHNAMH JAKOHOZATELETEA B ciepe obpAIOBIHNA B C YHETOM pexoMennammit Oeneparsmono
oniepatopa yuedioro npeamera «Xuvuay, OGpatosatenias NporpamMyMa molBonger HHTEI PHPOBATE
PEATHIYEMLIE NOAXOIRL, CTPYETYPY W CONEPUKAHNE MPH OpPrasIam obyqcnns xumun B §—9 kracenx,
BLCTpOCHHOM WA Gase moforo M3 JOCTYIHEX  yueOHO-METODMUECKMX KOMILISKCOR (Y MEK)
Henomssosanme ofopynorannn «Toyka poctas npit peamriatin  gasnofl O nosmonser cosmars
VCIDERA:

. AU PACITHPEHNR COACMEANIA IMKOMLIOID XUMHIECKOD o6 pasonamin;

. Al NOBHIEHHA NOIHABITENLHON aKTHEHOCTH oDYSAKHINECE b CCTECTREHHO-HAYTHOH
obnacTi;

. U PBHTHA ANYMHOCTH peGinka » mpomecce ofyuenns xusmw, efo cnocoSHocTed:,
(POPMHPOBAHNS W YAORICTROPEHNS COMMANLIG THAMHMEIX HHTEpecon B noTpedHoCTEH:

. AR paloTel ¢ OMAPEHHEIME IIKOMBHAEAME, OPIAHAIAIAN 11X PAIBHTHA B PALTHYHL

ofimacTax ofparosaTeasuoll, TROpUECKol AesTeNEHOCTH |

ObGman xapaktepucrnra yaebnoro npeamera «Xuymss

XAHMMHA KoK WIEMCHT CHCTEMB CCTECTRBEHHRIX HAYE PACHIPOCTPaHMIR CBOC WIMAHHE HO Boe
ofnacTi  wenoBedecKoro CYWECTROBAHHA, 34JAN4 HOBOE BHICHHC MHPE, CTATA HEOTHEMITEMEIM
KOMIOHCHTOM MHPOBOIT KYIBTYPEL, HEOGXOIHMEM YCNOBHEN HHIHI 0OIIECTEa: SHANNE XIUMIH CHYHHT
OCHOBOH IR (hOPMHPOBANNS MHPOBOSIPEHUS SCADBEKD, ero NPEACTARACHAR © MaTCPHATLEHOM
CIMHCTEE  MHPA;  BIKHYIO  POOE  MIDAOT  OPMMPYCMBIE  XMMuell  NpPEACTABNEHHE o
BIEHMONPERPANISHHAN JHEPIHE H 00 IBOIIONIK BEIICCTR B NPHPOLe: COBPCMCHHAA XHMHA HANPARICHA
HA  pewenne ro0ATRHLX npolieM  VCTONMHBOIO pAIBNTHA  GelOBEdECTRY — CHIphERDil,
IepreTieckoll, mHIesol W sxonormgeckoll Gesonackocty, npobmen 3apasooxpanenng. B yenopmax
BUIPACTAIONMETD THAMCHHA XHMHH B JKH3HH OOWIECTRA CYIIECTREHHO NOBHICHISCH POIL XHMHYCCKOTO
obpazosanis. B muane conmamimanmm oHO ARTRETCH OIHEM 13 yenosuit GOpMHPOBINNA HHTEILIEKTE
MITHOETH W rapMOHEEHONe ¢€ poBnTHA. CoBpeMeNHOMY MENOBEKY XHMHUECKHE IHAHNS HeobxXomIML
and npsolpercius ofmeKyIbTYPHOTO YPOBHS, NOIBONRIOHIETO YHEPCHHO TPYVAHTHCH B COUHVMC W
OTHETCTRENHD YMACTHONATE B MHOTOOOpaIHON MEIEN oDWECTsa, 108 OCOHANRY RAKHOCTH paIyMHOTD
OTHOIIETHE K CBOEMY AOPOBBIY H 3AOPOBBIO JPYIHX, K OKpymaiouel mpapotnod cpene, Anxn
TPAMOTHOTO NOBEACHAR IPH MCMONEIOBAHMH PATHMHEX MATCPHANOB M XHMHMECKHX BOHIECTE B
noBceueEnofl wuian  Xuuudeckoe obpatosane ® ocHosHON mKOme ARIReTen bazoeee  mo
OTHOWICHHIO K cheTesme odmero xuMuveckoro ofipasosanun. Tosrosmy ua COOTRETCTRYIONIEM eMY
YPOBHE DHO PeATHIYeT NpHeyue obueMy XuMHUECKaMY 0OPatOBAHING KIIOUeRke UEHHOGCTH, KOTORRIE
OTPANAOT TOCYNAPCTBEHHEE, ODUECTBEHIEIC B HHANBRAYAILILE noTpeGHOCTH. DTHM OHpeICIaeTeH
CYIHOCTh ofmedt crparernn o0yuenun, BOCHHTAHMS PAIBHTHA ofyumomnxes cpeseThaMy yuelnoro
npenmera «Xummar, Hiywenne npeamera: 1) coocoficrayer GOPMRPOBAHIIO eCTECTREHMONAYHO
KAPTHHR MHPA, NOCTHHENHIO OOieH W (yHKIMOHANLEHON TPAMOTHOCTH, AET BOIMOKHOCTH Juis
CAMOPAIEHTHA NNMHOCTH. 2) BHOCHT BRIA) B HOPMHPORAHIE MEITIEHUA | TEOPYECKHX cnocobRocTeR
THMIPOCTEOR, HABLIKOB HX  COMOCTONTENLHON  yuelHON  JeaTenLHOCTH, IRCTHCPHMEHTANRHAY W
HCCICHOBATCALCKHX YMEHHH, HeOOXOMHMEIX KaK b NOBCEAHEBHON MMM, TAK H B NpodeccHORATEHO
ASATCALHOCTH; 3) IHAKOMHT CO CreunfuKkoll HayTHOro MENIICHHS, JAKIATMEIET QCHOBRL HemocTHOM
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BICTALD HA CAMHCTRO MPHPOMLE M Y2I0BEKH, AHANETCH OTBETCTBEHNHLIM FTanoM & (opMHpOBasMK
ECTECTBEHHO-HAYTHOR IPaMoTHOCTH nogpocTren; 4) cnocofeTBYeT GOPMEPOBARMIO UEHHOCTHOMO
OTHOMICHHA K CCTeCTBEHNO-HAYHHLIM 3IHAHHAM, K OPHPONE, K YCNOBCKY, BHOCAT CHOMl BKIan B
IKONIOrHYeckoe 00paIOBaAHRE NOJPOCTKOR

Hapanksie panpasicHEs B ODYMEHHH XHMUH ofCCOeHBAIOTCH cneundnEoil conepanns
NPEAMETA, KOTOPLIl ARARETCA NEAANOrHYCCKH ATANTHPOBANNKM OTPARCHHEM Ga10n0d HuyEH XHMEN Ha
onpeacnfunoM oTane ef passHTHA, Kype XHMHH OCHOBHON IMKONL OPHEHTHPOBAH HA OCBOCHHE
o0YHAIONHMHECA OCHOB HEOPTAHAYECKON XMMHH W HEKOTOPMX NoustHil W chemeHni 06 oraenhHbx
obbekTax oprasmiccrodl xummn. CTpyktypa cofepkasns npenmera chOpPMUPOBRAHA HA OCHOBE
CHCTEMHOID NOAXOA2 K erno #3yaeHmo. CoJepsanne CKNIAnLBAeTCH H3 CHCTEME NoHATHE o
KHMHYSCKOM MIEMEHTE H BEEHECTae W cHCTeMBE NoRaTHA o xumuyeckoil peakumn. O6e Y0 cnocTeMb
CIPYETYPHO OPrafdioBaiil N0 OPHIIHNY [DOCACNOBATCARHOTD PAIBHTHA  THaunli Ha ocHobe
TeOPeTHYECKHX NPeACTARICHII PAaIHOrD YPORHS: ATOMHO-MONEKYIADHOTD VIeHis KAk OCHOBRI BOEro
CCTECTROIHAHNA, YPORHA nepuoanyeckoro sakona JI. M. Menpeneesa kax ocHOBHOTO JaKoH& XHMNH,
YHCHHS O CTPOSHHH ATOMA H XHMHYCCKOH CRITIH, NpeacTanieniil of JeKTpoIHTHYECKON IHCCoMatm
setieeTs B pacTBOpax. TeoperHueckNe IMAHHA PACCMATPHBAIOTCR HA  OCHOBE  SMIHPHYECKH
MOAYSEHHBIX 0 OCMBMCICHHRX (FAKTOR, PAIBMBAKTCA MOCHENOBATENLNG OT OAHOID VPOBHE K JAPYTOMY,
BRINONHAS  QIVHEIHA OOBACHEHAN W OPOrHOIHPOBAHWS CBOMCTD, CTPOSHMS W BOIMOMHOCTE
NPaETHYECKOTD NPUMEHEHHS M NOTYUSHNA HIYUICMBIX BelfecTs Takad OPraHHiiMA CONCpHGEIIS
KYPea cnocobeTnyeT NpeacTanieHHIo XHMITCCKoil cocTanmarouied Hayunodi KAPTHHEl MDA B TOrHke of
CHCTEMHOMN NpHPpoZsL Tem camuiv ofecnevHBacTCH BOSMOKHOCTE 105 (JOpMUPOBAIRS ¥ 05VImONIHXCE
UEHHOCTHOrD OTHOINCHAA K HAYYHOMY THAHHIO W METOOAM NoIHanud & nayke. Bamno tTake saMeTiTh,
IO OCROCHNE COACPHFRNA KYPCa NPOHCXOANT ¢ NPRENCHCHHEM IHAUMH W3 pades MIyHMCHHRIX KYPCOR!
wOxpyrmommii mups, «buonoras. 5—7 wrmaccss # o®uanka. 7 xaaces.

Hannas ofpazosarensuas mporpasMa o0eCNeUNBAST YCBOCHHE YUALINMUCHs  BaskHeiimm
XHMH'CCKHX 3AKOHOR, TeopHH W noHaTHil, GQOpMEPYET NPEACTARICHHE O POTH XHMER B OKPYRRIOMIEM
MHPE H KHIHH 4enosexa . [1pn 5ToM 0CHOBHOS BHHMANHE VAELNRETCH CYIHOCTH XUMHYECKHY peakiimii
W MCTOAAM HX OCYIIECTRACHHA . CJHHM 03 OCHOBHLIX OPHHIMNOB NOCTPOCHUA TPOTPAMME! SRIHETCH
MPHHIIT JOCTYIHOCTH . DKCHEPHMEHTATBHBIE JaHIEE, NOTYHEHHEE VOAllIMECE NPH BREOTHEHIH
KOSIHYCCTBEHHLIX  ONLITON, NOIBONAKOT VYMIIHMCH CAMOCTOATENLHO JICNAThH BHIBOOEL, BAERRIATH
sexoHoMeprocTd . [loaxons, sanexennse B ConepmaHme NPOTPAMME! KYPCH, COTTAOT HEDOXOIHMER
VEROBHA I8 CHCTEMHOTO YCBOEHHMS YHAMMMCA OCHOR HAYEM, Am8 obecrievenns PalpHBAIONIEre W
BOCTIHTHIBAIOWIETO BOSACHCTEMA O0YMEHEA Hi IHUHOCTE YHamerocs . DOpMHpPYEMbE IHAHNE TONAKHES
CTATE OCHOBON CHETEME! YOCHRICHHA IIKONLHIKA, HEHTPATBHEM AAPOM er0 HAYHHOTO MEPOBOTIPENIS |

Henn u ocobennocTn nayvennn y4edHoro npeamera

K HaniparicHiio NepeocTeneunol IHaunMOCTH NpH peanusainy ofpasossrensiix dynrmmil
mpeaMera «XHMHAD TPAAMIMOHHO OTHOCAT (OpPMHpOBAHNE 3HAHWI OCHOB XMMHWeckoll HOyKH Kax
00a0CTH COBPEMEHHOND ECTECTHOIHAHMA, NPAKTHYECKON NERTCIBHOCTH MENOBEKa M Kak OIHOMO H3
EOMOOHEHTOR MEPOBOR KYARTYDRL 341393 NpeIMETa COCTONT B (pOPMHPOBAHKN CHCTCMB! XHMHMECKHX
IHAHNH — DARACAINN GaKTOB, NOHATHH, JAKOHOB M TEOPCTHHECKHX NOJMOMCHM, JOCTYIHEIX
obobimennil MBPOBOXIPEHYECKOND XAPAKTEPA, HILIKN HAVKH, IHAHHE O HAYYHELX METOAAX HIYUeHHA
BOIIECTD 1 XHMHYECKHN Peakudii, a Taicke B QOPMMPOBAHHM W PalBHTHH YMeHRi ® cnocobon
ACATCILHOCTH, CRAMAHHBIX C© NIAHHPOBAHHEM, HAOMIOACHHEM M MPOBEJEHHEM  XHMHUSCKOTO
wcnepumenTa, cobmopennen npasun Gesomachoro OGPALIEHNN © BOMICCTRBAMH B NOBCEIHCBHON
wuIHM, Hapaay ¢ oTHM UM H3YNSHHR OpPEIMETA B NPOrPAMME YTOMHCHLEI H CKOPPEKTHPOBAHEL ©
YIETOM HOBGIX ONPHOPHTETOR B CHCTEME OCHDBHOTD ofmero obpasosanms. Cerogus B ofpasopansm
0coB0 IHAMMOH NPHINAETCA HANPARISHHOCTE O0YYEHNS HA PAIBHTHE M CAMODAIBMTHE AWHHOCTH,
dopsiposanne of nrTeanckTa W obmel kyapTypel, O0yMenHe YMEHNIO YMHTBCH H NPOJOTELTE CHOE
00PAIOBAHUE CAMOCTORTEC/ILHO CTAHORMTCH OAHOM 13 BawHeRmHX dynkunil yuebunx npeaeron.

B coain ¢ 9TMM NPH HIYYEHHH NpEiMETa B OCHOBHON WIKOAC AOMHHHPYIOUIEE IHAMCHME
OpHOOPEny TAKHE LCTH, KaK:
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* OpPMEPOBANNE WHTCANEKTYATLHO PIIRHTON MHYHOCTH, roToBOH K caMooGpaIoBario,
COTPYAHHMECTRY, CAMOCTONTCABHOMY NPHHATHIO peumrenuil, cnocobmnol AANTHPOBATECH K GLICTPO
MEHRFOIIHMCH VCTOBHAM HHIH

* HANPARTEHHOCTD 00YYeHns Wi CHCTEMaTHY CCKDE NpHoBieiHe YVHAIAXCA K COMOCTOATENLHOT
NOFHABITENBHON JESTENRHOCTH, HAVIHLM MCTONAM NOIHAHMA, POPMUPYIOMNM MOTHBALINIO W PAIBHTHE
cnocoBHOCTEN K XHMHR;

" obecnewenne  yeaosull, cnocofersylonmx  npuobpereHmo  ofyMmOUmMECE  OnErTa
pasnooOpazHofl  MENTENBHOCTH, NOJHAHME H  CAMOMOJMAHHE, KNIOUERMX HABLKOE {RmoueBLIX
ROMIETEHITHN ), HMEKAMINX YHHBEPCATRHOS 3HAUYCHIE [N PEITHYHBLX BUI0E JEATENLHOCTH]

* hopuiposanne ysmennii oOLACHATE # OLEHWBATE RBICHIN OKPYREIOUIETO MHPA HA OCHOBAHNK
SHAHHH B OUBITE, TOMYMSHHEIX DI ASYSEHNN XHMIH;

* dopupposanme ¥ obyuarommxca CYMOHHCTHRECKUX OTHOIICHHR, NOHMMAHHE [CHHOCTH
KUMMHECKHX. SHANKA 1A BRPaboTEH SKOMOTHYECKH HeNecooBPaIHOTG TIOBEIEHHE B FhTy | TPy AoBoii
ASHTENLHOCTH B IENAN COXPAHEHHS CROCTD 3I0POBLA I OKpyKaromedl npuposmodl CPeinl;

* PA3BHTHE MOTHEANKMK K 0Dywenmo, cnocofBocTell K CAMOKOHTDOMIO H CAMOBOCIHTAHHIO HA
OCHOBE YCBOSHUS oDIICYenoBeqeckny eNHOCTER, TOTORNOCTH K OCOTHANHOMY BRGOpY npodung n
HANPARICHHOCTH AasHeitmero ofyuenns,

Mecto yueluoro npeamera «Xumusny B yuchnom naane
B cucresme obwero obpasonamna o« Xusuns NPHIHANA ODS3ATENLHEM YHeGHLIM MpesMeToM,
KOTOPWIH BXOANT B cocTam npeamernofl ofinacTi sEcTecTnenno-nayantie npeamersn. VucGunm

NAAHOM Ha e wiyuenwe oThefeno 138 yweOnwix wacon — mo 2 u B wenemo B 8 ¥ 9 Eagceax
COOTBETCTREHHO,

Copepaanne ofpazonanus no rogam obysuenns

(npakTiseckas wacTh yuelHoro cofepwania OPEIMETa YCHNSHA MATCPHANLHOTEXHHYeCKoil
Gasoil uentpa «Touka pocTas, HEMOLIYEMOrD 118 peanIatin ofpaIoBaTENEHNX TPOTPAMM B PAMEAX
MpENOIABAHEA XHMEH ) )

8 KIIACC 2022/2023 ywednmii c00 '

Beedenue

Uro waymser xummn. [lpocrete n cnowmsie semectsa, Chofictsa memecrs. Xmmmuecinii
MmeMeHT, PopMEl CYNIECTBOBAHMA XHMUNCCKOTD eMeHTL. XHMHSecKkie RBAEHMN, HX OTIHYHE OT
uziraccxnx  menennit.  JlocTwmewMs XUMEH M MX  DPARMILHOE  HCHONB3OBAHHE, Heropua
HOSHUKHOBEHHR Il PUIBHTHA XHMHN. POJlb OTCUSCTBEHHBIX YICHBX B CTAHORACHMI XUMITeCKoll Haykw,
Ocnosusie 3axonn xumuy, Ofimee InakoMcrso co CTPYKTYPOR nepHOIRYeckoll Tabmuiss: NEPHOALL |
rpynoel. TaGmana JULHM. Mewnescesn xax cnpasownoe nocobue s HONYHCHRA CcBeqcHK o©
XHMHY2CKHX  amemenTaX, OO00IHa©CHHE XMUMMUMECKHX  IEMCHTOR. lNponcxomnenne  Hazpanuli
KHMETECKRX anementon. Talnnua Menneneesa xax cnpasounoe nocoGue nua MOMYMeHEA CoeacHuii o
XHMHHECKHX IneMenTax, Xumireckas dopMyna, HHAeke, xoaddbuument samicn 0 yrenme ipopayn.
Macca aromon u sosexyn, OTHOCHTELHAR ATOMMHAA Macca OTHOCHTETRITAN MOJICEYISPHAS MBCCa.
PaceeT MaccoBoll 207H XIHMIHECKOT0 3neMenTa 1o JopMyIe BellecTsa,

Amomur XEMUGECKIX J1eMenmos

JloKa3aTeNLeTA CAMKHOCTH CTpoeHHs atomon. Ouwrrs Pesepdopua. [Mnanerapuas sMogens
CTPOCHHA ATOMOB, XapakTepHcTHRA HYKNoHos. Bsaumocssss momsTail: MPOTOH, HERTPOH, MaccoBoe
uneno. CoRpeMenioe ONpeneIcHne ORETHS «XIMItTeckidl a1eMenTs, Hamenenns, npowcxoammme ¢
HHENOM TIPOTOHOB, JAEKTPOHOR I REATPOHOR B COCTARE ATOMOB XHMHYECKNX anemenTor, Msomonu, kak
PAIHOBMHOCTL ATOMOB OMHOTO JVICMENTA. XapakTepHCTHKA MMCKTPOHOE. CTpoeHHE 3IEKTPOHHLI
ofonodex  aromos wiementos. IMonste o sasepmennom n HEBABCPLICHHOM  MICKTPOHHEIX
(IMEPrETHYECKHX) YPOBHAX, Pacnonomenne S1eKTPONOR Ha FHEPreTHYCCKHK YPOBHRX, ATOMBI METAITOHN
i memerwinon. Howe nonowutesmsusle w orpuuarenshwe, [Nomsmie woma. Homm, obpasoBnanHELe
ATOMOMEH McTAmIoB M Hemerawnos, [lousthe o wonHOd CBAZH, cXeMbl OGPA3OBAHHA WOMHBLX
coeaurenni. Cxembl ofpasoBanis MOAeKyn. DNeKTPOHHME W CTPYKTYDHME (opayast. Kopanenraan
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NOANPHAR W HEMONAPHAN XHMHYecKHe cuasn, Cxemsl ofpasopanns mosexyn coemmmennli (HCI, HaO,
NHs w0 ap.). Dnextponnsie u crpysryprse dopuynnt. Cxemul o0paioBaims JRyXaTOMEEY MOTEKYN
BOLOPOAL, XNOPA, CCPbl, A30TA H AP. INEKTPOHNLE | CTPYKTYPHLI hopuyni. Kparnocrs xuMuvieckoi
coasn. llonsmwe o meranmuseckoit cammm. Enunas npupoja xustimdeckoii cosyn. [Tonsrie of atoM-
uonax. [lopwmwe of obobmecTanennux anexktponax. Bumonmenwe vupaxscumfl, nojrotossa K
KOHTPONLHOH padoTe.

Hpocmme sewjecmea

XapaxTepicTika NONOKCHHA WIEMEHTOB-METIUION H HeMeTannos B [lepuomseckoil cncrese.
Crpoenme mx aromon. uakyeckine CROMCTEA METAION I HEMETALIOR — NPOCTRIX BelnecTs, Pacuer
OTHOCHTEARHOH MONEKYNAPHOH Maccs! (NOBTOPCHEE). ANNOTPOIMA Ha npumepe onopa, ocdopa,
KHCHOpOAa B yraeposa. KonmuiecTso memecysa o ¢IMHWUL €F0 HIMEPEHHA: MOJL, MELTHMOIE,
kunoMonk. [locTosnnan Asoragpo. Pacuer MONEKYNSPHEIX MECC BCUIECTE M0 HX  XHMHYECKHM
popaynasm. MuumMonsapias o KARoOMONEpHan Maccsl. Bunomienme viopoxaennii ¢ HCIOIEIOBAHNEN
NORATHH  «OOCTORHHAR ~ABOTAIPOR, CKONWMECTHO BCIISCTBA, «MACCHN, (MONAPHAN MACCAW.
Ofolmenne 0 3akpenacHne suamiii no Tesme (KoAHYCCTRO BEMECTRAY, PELICHIE IKCTIEPHMENTANERbX
sanan. [lousre o sonpHoM  obweme rasop. Hopsansksle yenosws, Munammonspusi s
KHACMOIApHER o0nem. Bumonnenne ynpamuensil ¢ wenonssosanmes nouatail oumonspaii oGsess,
HKDIHYIECTRO BETIECTRAY, dMACeay, «MOISpHAd Maccar. OGobmenne n axpennense suannii Ha Temy
#«Monapanil o0neMm ratops, PeIICHHE SKCTCPUMEHTAMMILG samad, OOGoSuicHNe Il CHCTEMATHLANS
wHannil, Pemenne sazam m ynpasuenull © MENONBIOBAHACM TOHATHH HKOIHYCCTRO BENIECTRAR,
HMOMAPHAR MACCAY, KMOMAPHKIA 00BEM», sNOCTOSHHAN ABOTAIPOD,

Coedunenin XMuNECKIx 1eMeninod

Nousree o crenenn oknenenns. OnpeIeenHe CTENeHH OKHCACHIA 10 GOPMYIAM cOSIHCHI.
Cocrasnenne (opuyn GuuapHby coeaunennii, obupmli cnocod ux massanmil, Oxenap. CocTapnenne Hx
dopmyn B nasmannil. Pacvers no dopwynam. Cocran w Hassanns ocwosammil, u¥ knaccudmkams,
Pacuetw no dopmynam ocnosannii. Mpencranwrems: NoOH, KOH, Ca(OH): Pacuerw no fopuynam
ocnoBanil, CocTas W Hassamua kucnor, ux wmscondukamms. Pacwetst no dopsmynam gmenor.
[pencrasurenn gwcnor. Pacverst nmo Qopamynam kwenor. Coctan M Rassada coneii. Pacuers mo
(opaynam coneit. [Tpencrasurenn comedt: NaCl, CaC0;, Cax(PO4);. Pacuetsr no dopyyviam concil,
[povepoynas pabota N0 OCHOBHHIM KNACCAM HEOPTAHHMECKMX memects, Pacuetnt mo dopmynam
OCHOBHBIX ENACCOB HEOPraHu4eckux semects. AsboTepuble W KPHCTALIMYCCKHE BellecTRa.
Kpneranmmeckse pemerx. [lonsmas 0 MexMoJekynpuEoM B3anMofelcTRHN W MonekynapHoi
KEpHCTALINGeCckoil pemieTke. CRoiicTBa BEIIECTR ¢ 3TAM THIIOM pemeTkn. CEoMCTEA BEINECT ¢ PATHBIM
THNOM KPUCTAIHYNCCKNX PEUICTOK, HX MPHHALIERHOCTE K PA3HBIM KIaccasM coeguuennil. Branmocasis
THNOE KPHCTATHYECKHX PEICTOR H BHAOR XUMUTeckofl carin, [ToRATHR 0 9HCTOM BEUIECTEE H CMECH,
ux ormema. [pevepm somxmx 1 rasoobpasusy emeceil. Cnocofu pasnenenms cuecedl. TMonsmus o
A0AM KOMIOHEHTA cMecH. BRMMHCIeHHE ee B CMECH M PACYCT MACCE! HITH 00LEMA BENECTRR B CMECH MO
ero gone. Pemenne 3anaq u ynpasnennii na pacuer gonn (Maccopoil nan obnemuoil) 1 HaxokIenmne
sacehl (odhema) KoMnoRCHTa cMecH, Bunonmenne yupakseHnii 1 pelIcHRe 33184,

Hivenenus, npoucxodQuide ¢ seujecmaamu _

Crocolsl 0MHETKN BEIIECTE, OCHOBAHNEE HA WX (uangeckux coiicTsax. OUEcTEa MUTLEBOH
BOLL, meperotka Hedrra. ToHfTIe 0 XAMHYCCKHX SRIeHaX, WX oTmane ot dusmeckny. [Tpmasao o
VCIOBHA NPOTEXANHA XHMHYECKHX peakinii, Peaknma ropenns. KoawsecTeeHHan cTOPOMA XHMUHECKNX
PEAKLHH B CBETE yUeHHA o0 aromax ¥ Mosekyiax. uaueHne K0HA COXPAHEHHA Macchl BemecTs. Pons
M.B. Jlomonocosa n J1. JlaneTona B OTKPEITHE # YTBEPACIENHN I0KOHA COXPAHCHHS MACCH BRIIECTE.
Tonsmie o xuMHYeCKOM YpanHeHHH Kak 08 YCIOBHON 3amHCH XHMHMCCKON peaKiii ¢ NOMOULbE
xHMueckHx (opmyn. Inauchne naaekcos 1 kos@EuHenTon, COCTARICHNE YPARHENHA XHMIHeCKIX
peaximil. Pemenme 30104 HA HAXOWACHHE KOMYECTEY, MACCH WiH OOLEMa NPOIVETE PE4KIHN [0
KOINHECTBY, Macce MTH 00LeMY HCXOOHOTO BemecTrA. T¢ e PACUCTEL, HO ¢ HCHOILI0BAHKEM TOWNTHI
4fonRy  (MCXOZHOE BCUECTBO JAHO U BHIS PACTBOPE 39JAHHOH KOHNEHTPAUMH HAH COJCDEHT
ONpefeneHHy s fomo nprmecei). Penenue sxcnepuMenTanLHE Ay, saKpeIien e Haunil no Teme
«XnMugeckne ypanaenua», CymHOCT: peasunil paiiomeHHs W COCTARNCHHE YpasHeHmR pearigii,
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npofenaHibx yunremses, [TonsTHE © CKOPOCTH XHMMMECKHX peakiwii, Karamuzatopu, depsenthi
Cyumocts peaxumii  coemmnenna, CocTapicHue YpasHeHuill peakupil, NPOAENAHHLIX YEITEaEM,
CymmocTs peaxunii samemenns, CocTannenne YpamHeHni pearkumi, npogenaHuex vawrenes. Paj
ARTHEHOCTI METALA0B, €70 HCNOALIOBAHAE I8 NPOTHOIHPOBAHNS BOSMOMHOCTH NPOTERaNIS peakiHii
MENAY METANIAMHA H pacTBOpaMi KHcaoT, Peakinn BMTCCHEHHE OMHNX METALIOR W3 PACTHOPOR NX
concit apyruse metamnamy. Cymmocers peaxunil ofivens,  CocTanncHne YPaBHeHHA  peakimil,
NPONETAHNEX YunTenes. Peastn nefitpammsnmm, Yonorns Teschms PEOKUHE MeRIY DACTROPAMK
KHEAOT, menodeil u conefi no konna, THNE Xumusecknx peakiuii (o MPHIHAKY "WMHCIO M COCTAD
HCXOJHBIX BELIECTB W NPOOYKTON PeakiMHs) Wa npumepe cBoficTs sonw. Peasums pANOEEHNN —
WIEKTPOIHS  BOJARL Peakuui COSXMHEHMR — BIaHUMOJCHCTEHE BOTW C© OKCHIAMH METALIOE W
ueseTannos. [onaree sruppoxcnney. Peaxunn saMemenus — siamoneiicraie BOJE! ¢ MEAOTHEIME |
SN0 THOIEMETRHEIME MeTaamm. Peakimn ofmesa (Ha npusdepe riugponmaa CYABLPATA AMOMHHNE 1t
kapGina kankua ). Petnenne 3anay o ynpasuenndi. Moarotonka k KoHTponLHOH pafore.

Hpocmeiune onepanuu ¢ sengecmeanu (xumuveckiui RpaKmaKyAL)

lpasina Texuuen Geonacwoetn npu ofpamenin © IaBopaTOPHEM obopywosannem, npn
pabote B kabunere xumin, InakoMeTno ¢ nabopaTopreM ofopynosanuenm. MEIHYeckie 1 XEMAYECKHE
PEaKiMi mpu ropenun ceevn. Kavectrennnil coctas nousst. Cpema novsemmoro PacTROpa. AHLTHS
BofsL [Ipospaimocts o, [lpusnakn xumsecinx PEAKIHA: BRUIENCHNE Tatd, BEIAICHEES DCATEN,
HIMEHCHIT UbeTa bemecTn. Kavecrnennwe peasipm. [purotonnenme PACTROPA Caxapa H pacueT ero
MACCOROMN J0MH B PRCTROPE,

Pacmeopenue. Pacmeopsi. Pearapun wonnozo ofmena. OKUcIumeTsno-6ocemanosumenbise
PEaRun

PacTRopil.  @uandeckan H  XHMMSSCKAA TEOPHS  [RCTBODOB, Tennoswe  swaenns  npw
pacreoperin.  I'maparsd M KPHCTAUMOTWADATE,  KPHCTAATHIAUHONHAR  BOJA Hactitennne,
HEMACEILCHHBIC, NEPECHUNCHHBC pPAcTROps. XOpOWIO  DUCTBOPHMER, MATOPICTBODHMEC H
MPAKTHYECKH  HCPACTROPHMEE BCWIECTRA. INCKTPOAHTE M HEMICKTPONHTEL MeXTPONMTHYECKS
AHCCOLMAMNA 1 BCCOLHANMA. MeXanHIM JIHCCOMNAINN BEUICCTS © PAATHYHEN THIIOM cBssi. Cremens
MIERTPOIHTINECKO] Auccomatin. Cunbbie i clalkie 3EKTPOTHTEL IEKTPONITE 1 HEMICKTPONNTSL,
Mexaunin JHCCOUMAIEN  BEMECT ¢ PasAuuHLM THIOM CEA3H. CTemeHs ANEKTPONHTHYECKOT
mucconmaitin. Crasneie 1 cnadeie 3nextponuts., Honn, CroffeTaa noHos, Knaceudurama nonos no
cOCTABY (MPOCTHE H CHOMHLIE), MO 3ApAAY (KATHOHR H BHNORH), N0 HANHYHIO BOXHON OBONO4EMN
(rEApoTHpOBAHNE W HerHApoTHpoRanNe). OcnorRkE nonomenns T, Peakmmi 8 pommkx pacTROpax
anexTponutor. Heolpatimeie i obparumele peaitin, Monekyaapioe n HoHHOE YpaBHCHEE peaximii,
Peaxuun wonnoro obmena. Peakumn nefirpamsammn, Kuncnori, Mx KAACCHQHEAMS 110 PATIHYHLM
npasHakaM. OQnpeaescHie KHCTOT KK MEKTPOANTOR, MX IHcconmatms. BrausMogelcTaie KHCIOT ©
METALIAME, YCHOBHA TEYeHHA ITHX PeaklHil. OJNEKTPOXHMHGYECKHA AN HANPEKEHUS METANIoR,
Biammogefictone ®NCIOT © OKCHIAMH METAWIOB M ocHOBaMmMAME. Peaxmim HETTPATHIALHH,
Bsanmoneficrane kmcnor ¢ comamm, Sammcr YPARHEHHH peakiiil (MOACKYNAPHEIX ¥ HONHEX) ©
HCNOALIOBaHMEM Talmuuel  pacTeopumocTd. Onpelenenne ocHobanmil  kak INCETPOIHTOR, HX
mcconmanus, Knacoupukanms ocnosamnil no pasmsapLM npissaxas. BussoneficTane ocnopasmii ¢
kncroTaMu (nosTopenne). Bzanmonedictane menovell ¢ conavn (paBota ¢ Tafnumeit PACTBOPHMOCTH) M
OKCHIAME  HeMeTannos,  Pamnomenwe HepacToopuMbix  ocuomamnii., Cocras OECHOOE, HX
knacerduxaiis, CBOHCTBS KNCHOTHEX W OCHORHEIX okeiyion, Onpeaenenue conell kax AMEKTPONHTOR,
HX anccoinmanng. Knaccadmramna conefl, Baanmonedictane conell ¢ Metanaamm, ocobeHROCTH FTHY
peakimil u s3auMoneiicTene coneil ¢ consui (pafota o TaSnnmedi pacTeopuMocTH). BaamvogeiicTene
conedi ¢ KHEnoTAME H Wenogasmi (nosTopenne). [ToHATHE O FEHETHYIECKOM CAIN If MEHETHISCKHY PAIAN
METATIOR # HEMCTALI0N., PasinHBIC NPHINAKH KIACCHMKANN XHMUMECKUX peakiyi, OmpeaencHme
cTeneHeli OKMCTeNHs emenToB, o0pAIVIOUMX BemecTEA painmHEX  kneccos. Peaxipm OBP.
[TonaTie 00 OKMCAMTENT W BOCCTAHOBNTENS, OKHCACHHH H BOCCTAHORICHHN. PemcHime pacyeTHEIX
SA0AY [0 YParHCHHAM, XapaKTePHIyIONMM CROACTSA OCHORHLIX KAACCOB coeqnueHnii,  BLINOIHEHHE
OCHOBHED KNACCOB COSHHENHT ITOMD NAIHA Ha TEHETHYECKY cBath. [loAroToBka & koHTpomLHOR
pabote, Hroronas koHTpobaas pafora.
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Diias xapakmepucimusg XUMUNeCKux Memenmos (4 ). :

Crpochue aToMa, XapakTep NpoCcTOro BeIECTRA; cpaBHEHHE CROMCTE MPOCTOND BEMICCTBE CO
CHOMCTRAMI NPOCTRIX BEMIECTR, OOPAIOBAHMEIX COCAHEMMN MO NEPHOLY M NOAIPYING JIEMEHTAMM,
COCTAR H XAPAKTED BRICIIENG OKCHAA, MHAPOKCHAA; COCTAR ETYHErD BOAOPOAMOID COSTMHEHMS (L1
nemerama). Ceofictea wiekTponuTos B cere TOJI, Tenetnuecknme paasl METATIZ M HEMETRULL
Camocrosrensuas pabota ¢ ysammsncs. 3axpennesne matepnana, [loNsTHe 0 NEPeXOINEX MeMeHTaX,

Amoreprocts, lemenimeckuit pan nepexomnoro anesenta. Nepuommecknil 1axoH 1 TMepuoauveckas
CHCTeMd, cTpoecHe atoMa. Inauenne [13 n 11C.

Memanaw (14 4)

XapaKTepHcTHER NONOWEHNS deMenToR-Metanios » [lepuommueckofi cuctene. Crpocune
ATOMOB MCTALI0B. Meranmnueckne kpucrannuveckue pemersd. METAUTHUSCKAR XHMHMCCKRE CRAE,
Xapakrepuerika  ofmMx  XHMHYECKHX CBOTICTE METAWIOE HE OCHOBANHH WX OONOWCHHT B
WICKTPOXUMHYECKOM  PRIY  HanpmEeRHf B ceeTe  npegcrapieHui  of okHCAMTENLHD-
BOCCTAHOBHTENLHED PEAaKIHAX. CAMOPOIHEE METALIL I GCHOBHEIE COSTHHEHNR MCTAIION B IPHpaE,
Bawnefimme pyas.  [Nonstee o  metannypran ®  ee PAIHOBHOHOCTAX: NHPD-, THEPO-,
MEKTpoMeTAIYprun. Koppoana serannos, Cnocofsl I3mpTL METLTIOR OT koppoann. OcobenmocT
PHIHUECKHX M XHAMHYESCKHX cBOCTE menowsux setamnon. Bamuefimme coemmtenns A HBIX
METAMIOR: MEN0HH, CONH; WX CBOHCTEA H npiMeHeHne. O0mas XapakTepucTika METLUIon ropoil
TPYING] TAABHCH MOArPYNNs], OCHOBHERE (GHIHTIECKHE H XHMHMECKHEe CRONCTEA MICN0NMHOAEMENLHE
metanion. Bakneliume coemunenns Ca m Mg, ux npusencnne. Ponbh anbiia 0 MAardms o sHBmX
oprauiMax. Crpoenme avoma, dusmueckHe 1 XHMWdeckue chofictea. [IpHMeHCHNE amOMIHHA,
CoeanueHns amoMIHEA ~ OKCHAR W MHAPOKCHAN, WX amdoTepHocTs. Bamuelime coin amHsmimma.
JakpensicHHe W CHCTEMATIIAUMA 3HAHW Mo rmame nepeoll; ofNAR XOPAKTEPHCTHER MCTAANOR,
XHMHSECKHE CROMCTBA METANIOH. PCilcHNe SKCOCPHMENTANEHLX 3A0at, Pellende  ypasseHuf,
Crpoenne aroma mencsa, Duimdeckie n XuMmdeckne ceolicrna. ITpuserenne wenesa. CoefuHenns
wenesa [ n wenesa 111, Denerieckie pajs, KasecTrenunie peaking Ha HOHL wenesa.

Coalicmen Memannos i wx coedunenui (xumuneckui npaxmuxys)(3 v).,

Pewenne uenoMes XHMUYECKUX NpeBpamennit no  sapuantam, [lostopenme wa npaktige
XHMHYECKHX CBONCTE MCTALIOB, JaKpennenne IHAHMA N0 PACHOIHABANING B HOIVICHHID BellecTa,
FAKPCIUIEHHE JHAHNT 10 XHMHYECKHM CBOICTRAM BeIecTs,

Hememanns (26 v)

[lonowenwe nemerainos s Mepuogeveckoli cneteme, ocobernocT CTPOCHHA HX aToMoB. Pk
30. Kpucrannudeckoe CTpoeHHE HEMETAUINOR — NPOCTRIX Bemects, Amnorpomms. Osonm. Coctas
BoAAyxa. Dwanueckne ceoficTRa HeMeTawnos, (MTHOCHTCARHOCT: MOHATHH AMETALN B WHEMETLILS.,
XuMHYECKHe CBOMCTRA HemeTannos, OXMCIMTEIBHEE CBOCTER: BIanMojeficTBHe © METLTNAMM,
BOJOPONOM, MEHEE ICKTPOOTPHIETENLHLIME METIWUMMY, HEKOTOPLIME CHONHLIMI BCIICCTBAMH,
BOoCCTAHOBHTENLHME CROMCTEA HEMETALIOBR B PEAKUMAX ¢ KMCIOPOZOM, CIOWHEIME BCIICCTRAMM-
okHCaHTeAMI. MarpoonemenTsl W MukposTemenTi. Posih MEKPOAIEMEHTOR B EHIHEAERTENRHOCTH
pacTenui, ®MBOTHMX H uenopera. Opradnqeckne BemecTsa: Genxs, #Hpbl, yrnepomael, DepMenTe,
Burastunst. lopmonst. [onomense B [epuomrieckoii cucreme J1. . Mengencesa, Crpoenne atoma n
MOTEKYIEL DiIHIecKie B XHMEMECKHE CROMICTRA BOZOPOAA, ero noayqenne n npuvenenne. Ofuas
XOPAKTEPHCTHRE ranoreHon. CTPOSHNE ATOMOB TANOTEHOE, CTENEHH X ORHCIeHRA. CTpoeHNe Monekyn
ranoredos, Danorensl - npocree BemiecTsa. JaKONOMEPHOCTH B HWIMEHEHHH HX XHMIMCCKHX H
(prtiecky CROHCTS B JABHCHMOCTH OT YBEMHUCHHA NOPAAKOBOND HOMCPA XHMHHYECKOrD JIeMEHTA,
Kparkue coenenns o xnope, Gpome, uoze, drope.  [Momyyenne xnopomogopois. Xnoposolopol B
npupote. XI0POBOJOPOA W COMAHAR KHCNOTA. XTOPHIAE, MX NPEMCHEHHE B HAPOJHOM XoaaficToe.
Tlonyuenne ranorenon MeTOAOM 3MEKTPoIH3a. BHONOrHUECKOS IHENCHINE FANOTEHOR H HX coetHenHil,
[pivcnenie ranoremon, Crpoenne atoMa KHCIOPOLE, AJLIOTPONMA KHCIOPOIA. | XapaKTepHeTHED
XHMBHECKIX CBOMICTE KHCIDpOJa B crete npeactasnenuii o6 OBP. [TpiMencane xucnopoga. Cipoenne
aroMa cephl. Annorponna. Pusimeckne coofictea pombueckofl cepsl, NapakTepHCTHES XHMHGECKHX
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CBOACTE cepil B cBeTe npeacTasaeHnil o6 OBP. Bawueiimme COCIMHENHA CCPM: CEpOBOIOpPOL,
CYNBGNIL, OKCHIB, CEPHNCTHN KHCAOTA, CYmLMTRL uX cooficTea, momyueHme M npHMCHEHME.
Pasbamnennan w0 KOHUCHTPHPOBANHAA CepHAN KHCIOTA, co CBOHCTRA, TONYYEHNE B NPHMEHEHNE.
Peakumn msamvonelicrans ¢ cepuofi xucaotofi, Crpoesine atomoB asoTa. CIpoeHHe MOMCKYIE 23078,
Dargeckne W XHMHYeCKHe cRONCTRA 130T B cheTe npeactanicHnii o0 OBP. Crpoenne somexymn
AMMHAKL. DHIRYCCKAHE cBOCTBE, DOAYYCHWE, CODHPEHNE, PACHOTHABAHWE AMMHAKD, XHMNUSCKHE
CBOMCTEA AMMHAKA: BOCCTAHORMTEILHEE OOpasoBAHME MOHA AMMORHA 10 ACHOPHO-AKIENTOPHOMY
MEXAHHIMY, COTH  AMMONNA:  COCTAB, MOAYYenme, fumveckme w0 xumuwecine  ceoficTea.
lpencrasurenn. [prvencane B napoanom xosaficTse. OcHIs 0Ta. AsoTias KHCIOTA, ee caoficTa
npumenenne. Hurpars, cennrps. Crpoenne stoMa. AIoTpoms, Cpasnenne cooficta u npuMensune
kpactoro B benoro dochopa. Xumusecrne cooficrea docdopa. Oxena docdopa (V) 1 oprodoctopras
knenora, Com oprodocdopuoll kuenomw. docdop s npupoje, Pochopune ynodpenns. Crpoenme
AToMa yriepoma. AmioTponms, csofictea Mommdmkaumi — anmvaza w rpadura. Mx NPHMEHSHHE.
AMOpHEE yIIepog ¥ ero copTal Koke, cama, ApebecHbil yronbs, Amcopluma w ee npaxrHueckoe
IHAUeHHe, Xummdeckme cooiictea yroepoga. OkcHIsl YIneposa, WX cpoficTBAa, NOAy4eHHE W
npHMeHenite, CTpoende MOTCKYN OKCHIOB yrieposa. YronnHas MCHoTa M ce comt, Basueiitme
KApOOHATHE KAMBINT, COMA, TOTAIN — WX IHAYCHHE W npaMenenne. Pacnoznasapne KapboHATOR,
lepexon kapSonaton » ruaporapGonars  obpario. Crpoente aroma. Cpanmenmne €ro cpoficrs co
CBOMCTHAMM aroma yrmepoma. Kpueranmmueckui KPeMHHE, cpapHcHHe ero csoficTs ¢ yraepomom.
lpupogise coeqrnens kpesina: Sih, cHAHEITE B ATOMOCHIRKATEL Pasnosnpnocn crexna, ero
npouexowgenie. [onysenne nesenra. IMpomsogcteo u npuMenenne crewna, thapdropa, vemenTa.
3aKpenicHHe ¥ CHCTEMATHIANNA SHAHMf mo Teme: CTPOCHHE STOMOB HEMETANIOR, KOBATCHTHAS
HENOAAPHAT XHMHYCCKAR CBA3L. PeulcHme SKCOCPUMEHTATBHBIX 3agad M ypasemsil peaxtafl,
logrotoska k KorTponEHof paBore. JaKpernieHne # CHCTEMATHIATHA AN 0 TEME: XHMHYECKHE H
eiEueckie cRONMCTBY HEMETANNOB, XHMHYECKHE PEaKIiy, KOBATCHTHAN nonApuas ceais. Pemenne
IKCHEPUMEHTANLHEL 32084 1 ypasHerwi. [Toarotosks k xouTponenod paGore. PaboTa nax ommbKas,

Ceoiicmaa neMemanios u ux coedunenifi (3 ),

Pemenne IKCHCPHMENTANEHEIY 38789 [0 Tee allogrpynmna  kmeaopogar,  Pewmenne
IKCNEPHMENTANLHLX 3a0a4 mo Teme olloarpynna asota m yruepogas. 3akpenncuue smamafi 1o
NOIYYEHNIG B PACTIOIHARGHHIO FAI08,

Opzanuseckue sewecman (12 v)

Bewectea  oprammveckme w  meoprammueckme.  [Tpimmu MHOTOOOPAIHA  OpraHHYeckm
coenwHeHnil. Banenrnocts. Xumuveckoe crpoecnue OPraHCCKHX coegunennii. Monexynapuue n
CTPYKTYPHbIC (OpPMY/d OPraHMy¥eckMx coegmmemnfi, [omonormuecknit PAA  npedensHEIX  Y/A,
Pamukanss. Maomepu i maomepus. Ousideckne W xuMiveckne ceoficrsa, Metan . vran: CTPOEHHE
moaeryn. [openne merana u srann. [Tpumenende Metans, XEMAYeCKoe CTPOEHRE MOMEKYILL 3THACHA.
Hpoiinan coxye, BaammopeilcTane smunena ¢ momoii, Momvepmauwna srunena. [Toauatanen u ero
wasenue.  TlodwarHe o npegentuux OZHOATOMHLIX CIHPTAX HR OpAMEPE METAHONA H ITAHOIA.
Tpexarosmail cnupr romuepun, Oxuencrue sTHNOBOrD coHpra B YKeyeHR ankgerna. [lonstie of
afpaerngax. Oxncienne annierna s kucnoty, OHoocHOBHER HENPEASNLALE KApOOHOBLIE KHCNOTE
HA npumepe ykcychoil kucnorel. Ee ceofictea m npumenenme, Creapunosas Kwcnota Kak
MPECTARHTEE #UPHEIX KapOoHoBLX KkCaoT. Peakums srepudnxamp. [longrie o caomme pipax.
Honatie ob avunogncnorax. Peakumn nomikongencamn, Beakn, wx cTpoeiie i OHONOTHYECKAn PoTh.
Hemmuaunas caase u nomunenriis, Mepanumas cTpykTypa Genkon. Buonornveckne dymewnn Gemxos,
CooiicTaa Genxos o KauecTaennbe peakinn #a Genxn. [Tonstie of yrnesosax. mokosa. Ee csoiictna
waupgenne. Kpaxwan u ueamonosa, Mx Guosormveckan  poss. lMomameprt npupomgnuie
CHHTETHYECKHE. Peakiiu nomamepusaiin W nosukonzencamud, [InacTMaccsl W BONOKH,
Jakperinenye u cHeTemMaTHIAINS ManKil. Pemenne IKCNCPHMERTANBHEIN 30,

Jaxpenaenue (G4)

OGobuierne, JAKPeITEnte o CHCTEMATHSAIMA suanndl 1o KYPeY ximii 9 xnacca. [Mostopenne
npoiienuux Tem: [lepumoauvecknii sakon u IMeprommueckas cHECTeMa, BHAE XHMHUECKNX caaseli 1



THOEl EPHCTATAHYECKHNY PEIICTOK, THIE NHMHYECKHX PEakiuii, kiacchl XHMHYCCKHX coeTHHeHHI.
Peurenne skenepiMenTATRHRX 3184, PelleHte ypasHeni peaximi,

Mencnpedyemuste conii

Peammzauna memnpenmervux coasefl npH H3IVICHHH XUMHH B 8 u 9 Knacce OCYUIECTBIRETCH
HEped HCNONBIOBAHHE KOK ODUIHX COTCCTBEHHO-HAYYHBIX MOHATHA, Tax o nomsTHil, SAmoUBCS
CHCTEMHBIMH JUIA OTAENLHEL IPEAMETOR eCTECTREHHO-RAYYHOND MHEMA OBINE CoTeCTRENHO-HAYHHEC
MOHATHA: HAYSHEG GAKT, THN0TE3a, 3AKOH, TEOPHN, AHANHY, CHHTES, KABCCH(MKAINA, TICPHOITTHOCTS,
HADIONCHNE, IKCNEPUMEHT, MOJCTHPOBARME, WIMCDEHIEE, MOJETh, BACHNHE, MAPHHKUBLL ek,
TEXHOMOTHA, Marepiaisl OHIMKN: MATCPHN, aTOM, WIEKTPOH, NPOTOH, HeliTpoM, Wow, WIoTOM,
PAIHOAKTHEHOCTE, MOMEKYNE, MEKTPHNCCKEA 30pA, NPOBOIHHEN, TONVIPOBOIHIKE, THIIEKTPIKR,
ipoTOAMEMEHT, HIHKATOP, BCIIECTBO, Tenn, ofiniM, arperaTHOe COCTONHHE BELIECTES, ra3, PacTBop,
PACTBORHMOCTE, KPHCTAMIHMYCCKIR PeliéTha, CANans, QUIHGECKHE BENMMHHEL, eNHEHILL WIMCPCHHA,
KDCMUMECKDE OPOCTPAHCTRO, MAdkeTsl, 3683051, Connue, Bronorna: dotocunmes, auxanme, Guochepa,
IKOCHCTEMA, MHHCPANBHEE YIODPCHHA, MHKPOMIEMEHTEL, MAKPOITEMEHTHL, NUTATENLILE BEICCTRA
Feorpadma: arsmochepa, rupocdepa, MuHepans, ropukie NOPOIK, NONEINEIE HCKONAEMbIE, TOTLIREO,
BOJHEIE PECYPCEL

[Laannpyembie pesyanTaTel ocsoeHus yuebHoro npeamera

Muwunocmnsie pespavmamu Ofysaiouiuiicn NOAYLIM SoIMONCHOCL A ipopmupoadnis
caedyrmgx ausnocmnsx YY1

. ONPCICICHIe MOTHBALHH HIYYCHAA Y9e0HOI0 MaTepHaa;

. OUEHHBAHKE YCBANBACMOTO Y9eDHOID MATCPHATA, HCXOMN H COUHATREEY 0 THIHOCTHRX
HeHHOcTed;

. MOBRIMENHE CROCTO OGPAIOBITENLROIO YPOBHE M YPOBHA TOTOBHOCTH K H3yMeiHiO
OCHOBHBIX HCTOPHYSCKHY COOBITHIL, CEAIANNEIX ¢ PASBITHEM XHMHAH H ofinecTsa;

. IHAHHE PABNT NOBCICHHA B YPCIBLMANNED CHTYALNSX, .

. OIEHHBAHKE COUHANLHON 3naunmocTn npodecenil, crazannx © XuMueil:

. BAagenne npagenaMin  Gelonacworo o0pAmCHHA © XHMHYECKHMH BElIecTBAME |

oDOPYAOBANHEM, POTRICHEE FKONOIHYECKOH EYIBTYPH .
Memanpedsemmste pezynomanis

Pervasmunneie

Cfyuaouuiics RORYSUM SOLMONCHOCME O POPMUPOSANLR Credyiouice pezyaamuansiy VYT

. UeENOIAraiHe, BEMOYAS NOCTAHOBKY HOBKIX wenedi, npeolpaomanme npakTiueckod
HNAYH B NOVHABATEABHYIO, CAMOCTOATENBHEI AHANNS YCAORHI QOCTHMEHNS UEAH HA OCHOBE YyiTa
BRUICTCHHBIX YIHTCACM OPHCHTHPOB ASHCTENR B HOBOM YueDHOM MaTepHIIe;

. NIAHHPOBAHNE MYTH JOCTHACHNA Wenefi;

. YCTAHABNCHHE [ENeBEIX NPHOPHTETOB, BHIICTCHHE ANLTEPHATHBHEIX  chocofon
JOCTHHEHHS Uean i subop Hanbonee aduperTHERONO cnocofa;

. YMEHHE CAMOCTOSTENLHO KOHTPONHPOBATE CHOE BPCMA M YIIPARIATE HM;

. YMEHHE NPHHEMATE PEIeHns B npobaemmoll camyam; >

. NOCTRHOBKE y9e0uLIX 34184, COCTARTEHNE MLIAHA o NOCNCI0BATENRHOCTH neficTEnii:

. OPrafi3auia pabotuero MeCTa HpH BHIOTHERHN XIMISCCKOTO WKCIEPHMCHTA;

J NPOriOINpOBARNE Pe3YILTATOR 00YUSHNR, OUSHNBAHNE YCROSHHOND MATEPHATA, OLEHKA

KATECTRA H YPOBHA MONYUCHHLIX Wanui, Koppekuis mhana 1 cnocoba AeficTENR 1P HEOGXOIHMOCTH .

[Noomaparensipe  Ofyvmommiicas 0OAYMHT  BOIMORHOCTE 1IN POPMHPOBAHKA  CRETYIOMINY
MOIHARETENLHMN Y 1!

* MOHCK 0 BBIISIENHE HHpOPMAITHI;



. AHATHS Yenosui B Tpedopamuii sagaun, suGop, conocTannenne W obocHoBanne cnocolba
PEIUEHHNA 3ATAN,

. Beibop uwibonee pdekTHBHMX cnocoBOB PCICHHA IMNAYH B IABHCHMOCTH OF
KOHEPETHRIX yenornii;

. BELABMEEHHE B 0D0CHORAHKE THNOTEIL, srbop ciocoba of NPOBEPEH;

. CAMOCTOATEARHOS  CORNANNE  WIMODHTMA JCHTCILHOCTH NpH  Peluenun  npofiem
TBOPMECKOID H MOHCKODOrD XAPaKTeD;

. YMEHHA XapAKTEPHIOBATE BEUISCTE [0 COCTARY, CTPOCHHIO H CBOHCTRAM;

. OIHChIBANEE CBOHCTE: TBEpOMIN, MMIKHMX, ratoo0pRIMEN BEWECTH, BLUICTSHHE HX
CYWECTECHHBIX NPHIHAKOR;

WIOOPAKEHME COCTABE NPOCTERIIMK BEIIECTE ¢ NOMOIILIO XUMISCCKIX  popMyn u
CYUHOCTH XHMHHECKHX PeakIliil ¢ MOMOLILI0 XHMBHECKHX YPERHEHNfi: g
. npoBeAcHue HAOMOZeHnA, ONHCAMME NPUIHAKOR H YCAOBMA TEUSHMS XHMIUSCKHX
peaKinil, BHIOAHEHHE XHMHYECKOTO JKCNEPHMENTH, BHIBOAM Ha OCHOBE @HATHIA nabmonennil 3a
IKCOSPUMEHTOM, PEUIEHHE 3A0a, IOMYH9EHRE XHMIMECKol HHOOPMATHN 13 PATTHTHER HETOMHHKOR:

. YMCHHE OPraHH30BEIBATE HCCHEMOBAHKE ¢ LML NPOBEPKH MHIOTES,

. YMCHHE TEJIATE YMOMKTHOUCHHA (HHIVETHEHOS B 10 3HANOTHH) H BRIEOIL:

. YMEHHE OOREKTHEHO OUCHNBATE HHPOPMAIING 0 BEMECTRAX I XHMESECKIX NpoLeceay,
KPHTHYCCKH OTHOCHTRCA K NceRNouaywnofi undopsarim,

Koauvyrinwamuansie

Obyuaioupica noayNum GoIMoxciocns 0 DOPMUPOSAHIS CALAVIOWIY KOMMYIUKARLET X
V¥

. HOMHOE M TOYHOC BRPLEEHHE CBOMX MBICTEH B COOTBETCTENN C 3TA9AME W VCTOBHAMI
KOMMYHHEALHM;

. ANEKBATHOE  HCHOARIOBAHWE PEHEHMX CPEACTE JUTA  YYacTHW B JIHCKYCCHM W

APrYMEHTUINN CBOCH NOINLMM, YMCHAC NPEJCTARIATE KOHKPETHOS CONCPKANNE C cOOGILCHIEM ET0 B
MHCBMEHHOMH ® yeTHOMH (opae, onpenenenne enocobos manMogeicTsmm, COTPYIAHHYECTRD B NOHCKE 1
chope undopsaimim;

. onpeneneiie  cnocoboB  BIaHMOAECTBNA, COTPYANMYECTEO B TNOHCKE W chope
HHOPMAINY, Y4acTHE B JNANGre, NIAHMpOBAHME OOWEX cnocoGon pafoTsl, MposBEnREHEE
YRAKHTENLHOIG OTHOWICHHN K JAPYIHM YOauInMce;

] OIHCANHE  COASPHAHHA BRINONHACMBIN  geficTRHA ¢ Uensio  OpHCHTHpOBKN B
OpeIMETHONPAKTHYECKON e TeILHOCTH;

. YMEHHA YUHTRIBATE PATHBIC MHCHHN H CTPEMHTLCH K KOOPAWHAIHH PAITHYHEN [103HLEE
B COTPYIHIYECTRE;

. (OPMYTHPORATE COBCTHCHIOE MHEHNE 1 OIHIID, APTYMEHTHPOBATE M KOOPIHHHPORATE
el ¢ NOIHMUMAMH NapTHEPOR B COTPYAHHYECTRE NpH BwpaboTRe ofmero peleHHA B coBMecTiONH
JEATENEHETH,

. OCYMIECTRAATL BIANMHELI KOHTPOJAL M OKAIWBATH B COTPYIHHMECTRE HeoGXOMMYI0
AEAHMOMOMOLILE,

. IakHposars obmme cnocolikl paboThl; OCYIECTRIANTE KOHTPOIS, KOPPEXLNIG, OUSHKY
AcficTeuil napTHEpa, YMeTh YOeRIATS;

. UCNOJABIOBATE ANIEKBATHMC AILKOBLIE CPENCTBA N8 OTOOpAMEHME CBOMX wVBCTE,
Muicell, MotHEoB B norpebHocreil; orobpakare B pean (onucamme, oGBCHEHMHE) COZepKaHHe
COBEPIIACMBIX AeficTRIt, Kk B opue rpoMEOH COUBAMIIHPOBARNON peun, T4k i & thopme BHyTPeHHETH
peun;

. PLIBHBATE  KOMMYMHKITHRHYK) KOMIETEHUMIO, HCIONBIYS cpeacTsa  yorHol W
MHCEMEHHOH KOMMYHHEAIMH npi paboTe ¢ Texcrami y4eOHMER ¥ J0NOJHNTEILHON ANTEpaTY PO,
CTPABOTHEME TR0AHIEAMH, NPOIBNATE MOTOBHOCTE K YBAKEHMIO WHOH TOWKN Ipesis npH obcyRneHAH
PEIYALTATOR BLINOAHEHHOH paboThL

fipedsemumnn pesyavmamany wiydenun npedmema «Xunmusn & 8 Kigece ALIOMen
CACHYMHIite PMERIA;
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1. B nomiasamennion cepe;

| ARBATE ONPEISICHIA HIYHCHHBX TONSTHI: BemecTso (XHMEYECKIE AIEMEHT, aTOM, HOI, MONEKY IR,
KPHCTALTHYCCKAA PelieTa, BCiccTBO, OPOCTRIE W CHOMHEC BEIICCTHA, XMMHYeckan (OPMYNL,
OTHOCHTENBHAR BTOMHAS MACCA, OTHOCHTENBHAS MOSCKYIAPHAR MACCA, RANCHTHOCTE, DKCHILL, KHCIOTE,
OCHOBAHHA,  COAH, aMmpOTCPHOCTh, WHIMKNTOP, NEPHOAMMECKHH 3OKOM, NEPHOIMYECKAd CHETEMA,
NepHOIHYECKan TalINIE, HIOTONR, XEMHYECKAA CRATE, 3ICKTPOOTPHUATENLHOCTS, CTENCH OKACACHHN,
MICKTPOJINT); XHMHYECKAN PeRKUME (XHMHYMECKOE YPABHEHHS, TCHETHYCCKAN CREIL, OKHCICHHE,
BOCCTAHOBNEHHE, — JIEKTPOIMTHYECKAd  THCCOMMALMA,  CKOPOCTE  XHMHdeckofl  peakuwn);
© OHHCHIBATE JCMONCTPAUHOHHBIE H CAMOCTONTCIRHO NMPOBEIEHHBIE FKCHCPHMEHTEL, MCOONLIYH %

ITOro CCTOCTRCHHEI { pyccxiit, POJIHGH ) HIRIK 1] AIRIK XHMHHN:
' ONHCEIBATE B PAUIHYATE HIVHCHHBIC KIRCCH HEOPraHMYECKNX COCOMHEHNH, NpPOCThiE M CHOMHLIE
BEIIECTRA, XHMHYECKHE PEAKILHN,
KNaccHpHIHPOBATE HiYMCHHLLR obnexTh I ARTCHHA;
HAOMOMATE AEMOHCTPHPYEMEIE W CAMOCTORTENBHO MPOBOIHMENE ONBITH, XHMEYECKHE PCAKIH,
NPOTEKAIINE B npHpoae H B OnITY;

| ACNATH BHBOJR W YMOIAETIOGMEHHS W3 HADMOMCHNT, WIVICHHEIN XHMWHECKHY 3aKoHOMepHoCTel,
MPOrHOZHPOBATL CBOMCTEA HEMIYMCHHEIX BEIIECTR N0 AHANOIMH CO CBOMCTBAMM  HIYMCHHRIX:
© CTPYRTYPHPOBATE HIYHEHHLIN MaTephHas u xuMimeckyio HHQOPMALNIO, NOTYUEHMYIO WY APYIHX
HCTOMHHEDR,

© MOJETHPOBATE CTPOCHHE ATOMOB 3CMEHTOR MEPBOTO — TPETBEND NEPHOAOE (B PAMKAX HIVYEHHBIX
nonoscetnil reopun 3. Pesepdopma), erpoctne npocteiinnm Monexyn.

2. B yennocmuo-opuenmaronnoi ciepe:;

AHATHIHPOBATE M OUEHHBATL OOCACACTBHA N8 OKpywuaromed cpemur Owrosoll w
NPOM3BOJCTRCHHON NEATENLHOCTH Yeloneka, canzannoil ¢ nepepaGoTrol BellecTh.

3. B mpydosoi chepe;
* MPOROAHTE XHMHUECKHA JKCNEPHMEHT.,

4. B cohepe Gezonacnocm MWuaneoeameisnocn:;

© OKAIHBATH NEPBYI0 TOMOUIE TPH OTPABNEHHHX, MKOTAX M APYTHX TPABMAX, CEAIAHHBIX
BELICCTRAMH B NafopaTopHEIM 000Dy I0BaHHEM.

ONECHBATE CBORCTRA TBEPILIX, WUAKHY, ra3000patHLIX BEMICCTS, BRUTENAN HX CYINSCTREHHME
(PHIHAKH;

* XEPAKTEPH30BATH BCUICCTEA N0 COCTARY, CTPOCHHIO H CBOMACTBAM, YCTAHARRBAT MPHHMHHHO-
CREACTHEHHLIE CRATH MEHIY JAHHLIMHE XAPAKTEPHCTIKAMH BCIICCTEA;

* PACKPBLIBATL CMBIC] OCHOBHBIX XHMHYECKHX NOHNTHE «aToMs, «MOACKYIRr, «XHMHYECKHI
HMEMEHT?, {NPOCTOE BENIECTROR, «CAMKHOE BEIECTBON, WBATCHTHOCTEY, HCNOIBSYA SHAKOBYIO CHCTEMY
W HATR,

* H300paKaTh COCTAD NPOCTEHIINX BEUIECTE C NOMOMDA0 XHMHYECKHX GOPMYT H CYNIHOCTH
NHMHHECKHX PRKIIT C MOMOIIBID XHMHTECKHX YpaBHeHHit;

* BEYHCAATE OTHOCHTEABHYI0 MOTEKYIRPHYIO H MOJAPHYIO MACCH BEIIECTE, & TAKKE MACCORYIO
A00H XAMHYECKOrD JNEMEHTA B COSIHHCHHAX AN ONEHKH HX NPAKTHYECKOH IHAMHMOCTH;

* CPABUMBATE N0 COCTABY OKCHIILI, OCHOBAHNA, KHCAOTLL, COJH;

* KAGCCRHUNPOBATE ORCHIN M OCHOBAHHA IO CBOMCTRAM, KHCAOTEL M CONM 110 COCTARY )

* NOMB3ORATHLCA NafoparopinM oGopyADBAHNENM B XHMEMeCKDi mocyaoil;

* POBOJHTE HECHOWHBE XHMHYECKHE ONLIThL B HaDMOZEHHA 33 WIMCHCHMAMHE cmolicTm

BEILECTR B pouecce WX npespamentii; cofnonate npasHta TEXRREN GesonacHoCTH NpH MpOBEIeHN
HaGmOaeHE 1 OMITOR;
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* PEITHYATE JECOEPHMEHTLNBHO KHCAOTE H MEN0YH, NOALIYVACE HHINKATOPAME; OCOTHARITL
HeolXomIMOCTS cobmonenia Mep He10nacHoCTH NPH ODPRIIEHNN ¢ KHCAOTUMH B MEA0YaMH.

* PECKPRIBATE CMBICT NeproaRYeckoro sakona JI. H, Menneneesa;

* OMHCHIBATE W XAPAKTEPHIORITE TaDMHYHYIo OpMY NEpHOIHYMECKON CHOTEME XHMHSHCCKIX
WIEMEHTOR;

® XEpPAKTCPHIOBITE COCTAR ATOMHLIX AICD H PACOIPEICICHHE THCIA ANEETPOHOR 10 3MEKTPOIHEIM
CIIOAM ATOMOB XHMHYCCKHX WICMEHTOB MATEIX NEPHOJIOB NEPHOMHYECKON CHCTEME!, 0 TAIOKE KANHA H
KATLITHA;

* PIHUATE  BHIEE XHMHNYCCKOH CBAIH HONUYIO, KOBLICHTHYI) NOASPHYIO, KOBANSHTHVIO
HEMOTAPHYHD H METALTHYECKYHD,

* WIobpawaTh WIEKTPOHHO-HOHHERE (POPMYAL BeMiCCTs, ODPATOBANHEIY XHMHMECKHMH CRAAMI
PA3HOND BEAA;

* BRARIATE 3ABHCHMOCTE CBOMCTE BEUIECTB OT CTPOCHHA HX KPUCTAUIMMCCKNX PEETON:
HOHHEIX, STOMHEDX, MONCEYTTHPHEIX, METAIHYECKNX;

* ROPUETCPHIOBETE XHMHYCCKHE JIEMEHTEL H HX COCTHHCHHA HA OCHOBS IIOJOGKEHHE 3IeMEHTOB
B Neprojinyeckofi cueTeMe i ocobenrocTell CTPOEHHA WX BETOMOR;

* XAPUKTCPHIOBATE HAYYMHOE H MHPOBOIIPEHYSCKOC 3IHAYCHHE NepHOMYMECKOID 3JaKkoHa M
nepHoARtECKoll cHeTeMn Xinaieckix nesmentos JI M. Mennencesa; « o0LACHATE CYTh XHMETUCCKIX
OpPOLECCOR 0 KX NPUHITHITHAILHOS OTIHYHE OT (PHIHNECKHX,

* HRShIBATH NPH3HAKH H YCNOBHA NPOTEKANHS XHMHIYECKHX PeaKiumii;

* YCTUHARIHEATE NPHHALICKHOCTE XHMHYSCKOH Peakiii K onpefenéHmoMy THITY N0 GHOMY 113
KNACCHPMKAIHOHHBIY NPUIHAKOR: 1) M0 YHCOY H COCTARY MEXOIHBIN BEUICCTR H TPOJIVITOR PEaKIT
(PeaKIiy COSMUHEHNN, PATIKCHNE, JaAMCIMERNE B o0mena), 2) Mo BHACICHHID WIH TOCIOIIEHTIO
TENNOTE (PEAKIHH ICOTEPMHYSCEHE H JI0TepMIEMecEe); 3) Mo MasMeHeHHIo cTeneneli oRMCIeHiR
XHMHHMECKHY JIEMERTOR (PeaKkiii ORHCINTENLHO-BOCCTAN0RATENLNLE), 4) no ofpaTemMocTs nponecca
{(peakunn 0OpaTHMEE H HEOOPATHME);

* COCTARNATE YPABHEHHA ANMEKTPONHTHYCCKON THCCOLMAIINY KHCIOT, menoteii, coneil; nonnse H
COKPAMEHHEE HOHHBIC YPABHCHHA PCakiuil obMeHn; VPRRHEHHA OKMCIHTEABHO-BOCCTAHORHTEILHEIX
peakiii;

* NPOTHOIHPOBATE NPOAYETEL XHMHYSCKHX peaskunii mo  dopMynaM/HassanmaM  HCXOTHEIX
BEMIECTH; ONPEACASTE HEXNOIHEIE BEMIECTRE N0 POPMYTAM/HATBARNAM TPOJIYKTOR PEARIITH,

* COCTARMATE YPABHEHHS peakimil, COOTBETCTOYIOWIHX TNOCHEIOBATEARHOCTH (4HenouKes)
NPEeBEPAIIEHH HEOPraniHeckiX BEUISCTE PAIHYHEIN KIACCOR;

* BRIEWIATE B [POUECce  SKCOCPHMEHTA NPHIHAKH, CBHICTENLCTBYIONME O NPOTEKAHNH
KHMHYECKOH peaKiinm;

* NPHIOTORIATE PACTROPEL ¢ ONpeAcnEHHOl Maccosoll qonefl pacTrOpEHHOIT BEMICCTRA;

* ONpeJIeNaTh XAPAKTEDP CPe/ibl BOMHKK PACTBOPOB KHCIOT W INEN0Uel M0 HIMCHCHHIY OKPACKH
HHAHKATOPOS;

* MPOBOJHTE  KRYECTBEHHBIC PEAKIHM, NONTECIRIAIONINE HATHYHE B BOMHEIX PACTBOPEX
BEUECTE OTACILHRIX HOHOB

* ONPEJENATE  OPHALIASKHOCTE HCOPrAHMYCCKHN BEWECTS K ONHOMY HI  HIVIEHHLX
KIACCOB/ TPYII: METILIIG! M HEMETALIbE, OKCHALL, OCHOBANAR, KHCIOTHL, COMH;

* COCTABAATH OPMYIILI BEMECTE 10 MX HATBIHHAM,

* ONPENENNTh BANCHTHOCTE M CTENEHE: OKHCASHIA AWICMCHTOR I BEIeCTRAY,

* COCTABAATE POPMYITEL HEOPTAIHYECKHX COLIMHEHMNN 10 BANCHTHOCTAM M CTENEHAM OKHCICHNA
VIEMEHTOB, 8 TAKOKE JapaLaM HOHOB, YE23aHHLIM B TaliMUC PacTROPHMOCTH KHCIOT, OCHOBRHHA H
coneit;

* OFBACHATE 3AKOHMOMEPHOCTH MIMEHEHMS (HIMMCCKHX H XHMHYSCKMX CHOHCTB NpOCTRIX
BEICCTE (METATION i HEMETAIOR) H HX BHCIIHX OKCHIOR, 00pPatOBINHEIX MIEMEHTIMI BTOPOTO It
TPETHEND NEPHOLON,

* HaaLBaTh ofImHe XHMHYECKHE CROMCTBA, XapaKTepHle JUIA [PYNN OKCHIDR: KHCAOTHEIX,
OCHOBHBIX;
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* HE3LIBETL OOWMEe XUMHYECKNE CBOCTRA, XapakTepHbic AAR Ka&I0ro M3 KOACCOR
HEOPTaHHYCCEHE BELECTE: KHCIOT, DCHOBAHI, comeli;

" NPHBCINTE TPHMEPE] PEakumil, MOATBEPHIAKIIHY KHMHYECKHE CROMCTBA HEOPraHNTecKux
BELIECTR: OKCHADR, KHCAOT, OCHORAHHE 1 Ccosed;

*OOPENEATE  BeOIECTRO-OKHCANTEAR M BEIICCTBO-BOCCTAHOBHTCALE B OKHCAMTENRHO-
BOCCTAHOBHTCIBHBIY PEaKITHAX,

* COCTARIATE ORHCOHTENLHO-BOCCTAHOBHTENLALIR Dananc (118 w3yvuennnx  peakuwil) no
MPEINOMEHHEIM CXEMaM peartinii;

* NpOBOANTE NAOOPATOPHHC ONKTH, OONTBEPRNMOIIAE XHUMHYCCKHE CROCTRA OCHOBHLIX
EIACCOE HEOPraHHYEckHy BelecTn;

Hipedmemmubimnn  pesyasmamanu wnvwenns npeovema «Xunusr & % wigcce Reumomes
CACDVIILI e YMEN IR

I. B noswasameasiol cihepe:

© MABATE ONPEACHCHHA HIYUEHHBIX DOHATHA: BEMIECTBO (XMMHMECKHN WIEMeHT, ATOM, HOMH,
MONIEEYIA, KPACTANANYECKEE PEHICTEL, BEOIECTIO, MpOCTHIE B CH0EHLE BENISCTEA, XHMWAMCCKAR
dopMyLa, OTHOCHTENRHAS ATOMHAN MACCE, OTHOCHTEILHAN MOJICKYIAPHAR Maccd, BAAEHTHOCTS,
OKCHIL, KHCNOTHL, OCHOBAHHA, O, AMOTEPHOCTE, HHIANKITOP, MCpHOANMECKHA 3acon,
MEPHOMMYECKAR  CHCTCM3,  NepHoJudeckas  rabumia,  MI0TONW,  XHMHSCCEAR  CEAIL,
MIEKTPOOTPHIITEALHOCTD, CTCNCHD OKHCOCHHN, MIEKTPOJINT), XHMHYECKAd PEaKiMi (XuMHMecKoe
YpanHEHTE, MEHCTHYCCKAN CBASL, OEHCOSHHE, BOCCTAHORMEHHE, WICETPONNTHYSCKA  JHCCOIHALIHA,

CEOPOCTH XKHMHYECKOi PeaKIIHH);
* ONHCHIBATE JEMOHCTPAUMOHHEIC M CAMOCTONTENRHO NPOBEICHHKE IKCTIEPHMENTH, MCNONLIYS AN
ATOTD ECTECTREHHBIA (pyocwmit, poEHoi) HALK i) AILIK XHMHI;
- ONMHCHIBATE H PALIHYATE HIYHEHHBIC KIMCCH HEOPTAHHYECKHX COCIMHEHWHA, NMPOCTHE W CHOKHEE
BEIECTRA, XHMHMECKHE peaKiN;
: EnaccH(pHIHPORATE HIVYEHHBIE O0LERTEL H ARITCHAA,
' HE0MKIATE ICMOHCTPHPYEMBIE M COMOCTONTENBLHO NPOBOIMMEIC ONMTEL, XHMUMECKHC PEIKITHH,
NPOTEKARMITHE B TPHPOE H B OBITY;

' AENATh BHBOR B YMOSAKTIOWEHHS W3 HaDUOACHNHA, HIYICHHMX XHMHYECKHN 3AKOHOMEPHOCTE,
NETHOSHPOBATE CBOMCTBA HEHIYYEHHLIX BSIICCTE N0 AHATOMHHM ©0 CBOMCTBAMM  HIVUCHHEIX;
' CTPYKTYPHPOBATE WIYHCHHEN MATEPHAN # XHMMYCCKYI0 HHQOPMALITO, MONYHEHHYIO M3 JIPYIHX
HECTOMHHEOR;

" MOIETHPOBATE CTPOCHHE ETOMOB 3NEMEHTOB NCPBONG — TPETLETD NEPHOMOE (B PAMKAX HIYUCHHLIX
nonosennii reopun 3. Pesepdopaa), erpoetue npocTeiiimy MomexyIL,

2. B yevnocmuo-opuenmaruonnion cifepe;

AHATHINPOBATE M OUSHHBATE NOCAENCTBMR Jum  okpymatomedl cpeam  Guitosoil w
NPORIBOACTRCHHON ICATEILHOCTH YeoBeka, CRAaHnod ¢ nepepaloTrol BemecTs.

3. B mpydoeoi cghepe:
" NPOBOIHTE XUMHYECKIT IKCNCPHMCHT.

4. B eghepe fezonacnocmu xeumiedesmensnocmu;

© OKOIBIBATH MEPEYIO NOMOIML NPH OTPABNEHHAX, OMOrEX W IAPYIHX rpuaa.mx CRAANHLY ©
BEMSCTRAMH H AabopaTopHbM 000PY A0BAHMEM.
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TEMATHYECKOE ILTAHHPOBAHHE

——

8 KJACC (70 MACORB)
Haszeanue Tema ypora Ocnosnsie sudot denmervhocniu | Henoapios
pazdena OUVUaORIECCA e
ofopydoga
L
yenmpa
wlourka
- Pocmay
Beedenue (5u) | 1 fIpedvem xwwuy, | Coymanme odnacuensdl yantens.
Benjecmaa, CamocTosTensnan pabota ¢ yaeGHEKOM.
ObbacHeHNe HADMOAMEMBIX RBACHIHI,
= lipespaujenun Paliora ¢ pasnaTouisid MaTepsatom, .
eemecms.  Pomb | ooy ene obnacnensit YUIHTENR.
UMMM 6 NCUTHH | O octosTensRan paboTa ¢ yaeSHnEoM.
HETORER.
3 Kpamwui  ovepr | Coymanue obuscuennil yanens.
ucmopun pasennig | CamoctosTensias palbora ¢ yseGrnxon.
XIMMN Chbop u  cpaRpemme Marepuana 0o
HECKMIEKHM HCTOUHHKAM.
4.11CX3 ALH | Coymanne obuscnensii yawrens. Jarank
Mendeaeesa. Inavy | Camoctostensnag pabora ¢ yuelunxoM,. | BEICOKOi
TUMLNECKIE PaGora ¢ abmenelt Menaencesa, TEMIEPATYp
EMEHMOE, Pabora ¢ kaprovkasm. bl JlaTunk
TeMnepaTyp
Bl
nn§mﬂum.|ﬂ
im“}tﬂfuuw;ms Assais Bopuyn.
(O CUmMe ThNaR Petienne TERCTOBRIX KOMHYECTEEHHBIX H
aMOMNaN I | KAYSCTHEHHRIX 30101,
MOREKYTAPHIA Cnymanne obnacuensil yanrens.
MACCHL Pabora B napax.
PaBora B rpynnax.
Amanwm ‘ ! Ocnognne PaBioTa ¢ pAYIATORHAIM MATEPHATION, Tarung
XMmaeckat: | ceedenicn o Cnymasme ofsacHeHRA yauTENA, REE N
;T:jﬁﬂmﬂl ;;";:E;:ﬁ WMGMOS. | Camocroxrensuas paboTa ¢ yueGnnKoM. E:‘Hnﬂﬁi?qﬁﬁ
TEMIIEPATY
B
MRATHHOBLIH
i Cmpoente | Ciymanue obsscnenil yaurens,
BRI TN o Camoctonrennnan pabora ¢ vaeGunkom, ;
oforowex  amovos. | Pabora c taGnuueli Mengeneena.
Havenenue wucaa | PaBota ¢ kaprovsamu.
FTEKIPONOE ua | Pabora B napax.
/3Y. Pabora B rpynnax.
3. Howunan censs. Caywanne obbacaesndi vuurens,
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Pemenye nocTani¢HHEIx 1amaq.

PaGora ¢ vueGankom.
Pabota B napax.
i Palora s rpynmax.
4. Cavianne ofnacuenuil yunrena.
Brauwodeticmeue PaBora ¢ Tabnnueit Mengeneena.
OO Permenme sanau,
INEMEHNOE- PabGora B napax.
HEMEMAII06 PaGoTa y aockm. '
MeNCOY cobol

: 3 Kosarenmuan
TUMENECKAR CERATL,

Pabora ¢ pasnaTorHLIM MaTEPHRIOM,
Cayuranie ofbscHerni yomens.

CamocTosTenssas padors ¢ yueGHmKoMm.

& Memawuseckas
EUMUNECKAR CaRT,

Pabora ¢ pazaaTousimy MatepHanoM.
Cnymanue ofracnenuli yunrens.

CamoctonTeasian pabora ¢ yeelungom.

Pemenie TeRCTOBRIN KONHUCCTBEHHEL 1
KAYECTHEHHLI JUIAY.
Crymanme obbacHeHnil yuuTens,

7. (bofyenwe w | Pabora B napax.
cucmesamuzayus | Pabora B rpynnax.
I . Pemerne saman.
[Tporepra momyHeNHLIX THAHMG,
[paroronka & korTponsnofl palborte.
8 Konmposas Pemenne sananuil kowrponsaodi padoTel,
perfioma N [, 4
fpocmue & Hpocrwie Pabora ¢ YHRIM HELTOM i
sesmecrnaa (7 | senpecman 7 Cnymmummuuﬁmm. HEOOROH
Y S ¥ CamocTosrensuan pafora ¢ yuebuukos, | 1o PAEYP
:ﬁnemwu. Anamrs onmbox, i, vk
WLTHE TEMINEPATYP
componoi | oo o |
pabiams. Pemeane SRR ? IIATHHOBKI
- H3MEpeHHE
TEMIIEPATY]D
Ll [epexonns
ANNOTROMHE
X
seoandHKanm
it CepHRl;
HIMEPEHNHE
TEMIIEpaTyp
Bl MAABICHREA
; - BE[IECTH.
: OTHYECHIGE
S Ananus dopmyn.
PeleHne TCKCTOBMX KOAHYECTBSHHRIX |
KAYECTBEHHEIX 30,18,
Cayvinanne obsacreHnil yauTens.
3. Pewenue 2aday . AT HOPMY.
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1. Monspusri
HFBEM P30,

Ananmn Gopayn.

Pemenmne TEKCTOBLIX KOUHYSCTHCHHBIE 1
KAYCCTBEHHBIN JAL5.
Crymanme ofsacHennil yautens.

3. Pewenue 2adav.

Agranis dopayi,

Pemenne TEKCTOBLIY KOIHYECTREHHEIX |
EaUMCCTREHHEEY 3318,

Cayvmanne obpacrensi yaurens.

i, (Moduense U

CHCTREM IR M
IMaNNG RO anose

Pafiora B napax.
Paborta B rpynmax.
Pewenne 3anas9.

allpocmue TMposepsa noAYSeHHLIX IHARIH.
HelfeCmEd, HNoaroTosks K kouTponsHoi pabore,
7. Kowmpossnan | Pemenye zamanuii onrponsHofl pabors:,
jpeatioma N 2,
Coedunenun | 1. Cmenens | Cayinanme oFsacHensfl yaumens,
xumunveckux | oxycsenpus. Anames | CamoctosTennnas pabora ¢ yueGumxom,
RIEMEHINGE KONIPOTBRON Pabora ¢ Tabmauedt Mengeneena,
{15 u). patioma, Pabota ¢ kapToukasn,
i.! mﬂﬂa;itﬁi Eaﬁum ¢ PAIHATOMHEM MATEPHAIOM.
g aymanue oOLACHEHNH yarTes.
S CamocTosTensaas pabora ¢ yuebHukoM,
o CAOMORRIN, Pabora ¢ paszaToMHLEM MATEPHATOM. Il,a;nmx pH
Crymanue ofnacHeHnil yauTens.
CasocTosTensnas pabora ¢ yuebHEKOM.
4. Ofpfwgenee  u | Pabora ¢ paagamouikiv MaTepHATOM.
cucmemamienayur | Pemenue 3azas.
THCTH L, Jaxpennenne sHanni no Teme.
3. Kucaomu, Caymanue obbacrennil yaurens. Harank pH
CamocTosTenstas paboTta ¢ yueGHIKoM.
Orhop ® cpasHeNHe MaTepHana o
HECEMWTLEHM HCTOUHNKAM,
6. Obobuenne u | Pabora ¢ pasnaTouisM MaTEPHLTOM.
cucmesamuzayus | Pemenne 3azav.
THENNL, Jaxpennenne snanni no Teme,
7. Conu, Cnymanwe ofLacnennil yuurens. Murank pH
CamocTosTensnas pabora ¢ yueGHHEOM.
Othop B CpaRHeHHe MaTepHana o .
HECKOMLEHM HCTOWHHKAM., )
8. ObobGujente u | PaboTa ¢ pazjaTouHBIM MATEPHLIOM,
cucmemamoayun | Pemenne zanau,
FAFGNHLL akpennenne 3HaHHH D0 Teme.
8. Odobujenue  w | PaboTa ¢ pasfaToqMHBM MATEPHANOM.
cucmemamizaijun | Pemmenne 3anay.
FHaHUT off | 3akpennenne sHaEui no Tene.
OCHOSNBIX  RAGCCX
HEOPAN Y ECK I
BEHECG.
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it

Kpue PafioTa ¢ PavIaTOSHEM MATEPHITOM,
mmg:::l'mwmw Coywssne obsscnennii yaurens.

CamocTosresias padora ¢ vaefnukom,
= Huemee | Cymanmne obsacnennil yanrena,

BERECIIGO W CMECTHL

CamoctosTensHan pabora ¢ yaehuuxon.

Orop W cpapHenue maTepuaia  no
HECKOIhEHM HCTOYIHEAM,

13, Muoccosan u
TN HCIR AL
KON E IO
CMECHL

Ananus QopMy.

Pemnenne TeKCTOBRIX KOMHYECTHEHHLIX H
EAMECTBENHEIY HUTaY,
Caymanne ofuscHennil yauTens.

14 Pacvwemmi,
CRATAH R &
RO WeElLTa

Ananud gopsyn.

Pemenne TeRCTOBRIX KOMHYSCTRCHHRIX 1
KAYSCTHEHHRIN 3908,
Cnymanse ofbacHeHnil yanTens.

15 Kowmpoisnas

Pemenne aaganwii kourponuoii pators,

puaboma No 3,
Havenenis, 8 dhizuNecKe BBt ¢ TR ATt
APCRCXOORIN I ;ﬂ.’te‘ﬂmt 8 XM, mwﬂiﬂ ol re :."l:'ﬁzm -
& ¢ | Anener )
soutcmuann. | soumporsad CasmoctosTenstas pabora ¢ vaeGHuKom,
{12 w), Pafomb.
2 Arwmvecxue | Cayvinanne ofsacrennii yuurens.
eI, CamoctosTensias pafiora ¢ yueGHHEOM.
Omfop W cpamHen#e MaTepHana no
HECKOALKHM HCTOMIHERM,
3. Arwvaveckne | Cnymanne ofnachenii yanrens.
VPCITHEHIL. Camoctoarenssan pafora ¢ yueGunxos,

Orfop w cpapmenne Mmarepuata no
HECKOUTLENM HCTOMHHKAM.

4. Pacuemul no

XEMUNECKIIN ARy Gopuya.

FINTEHEH I, Pewelne TEKCTORLIX KQIHYCCTEBEHHEY H
KAMCCTBEHHIELX 23714,
Cnymaie obnacHenHil yuTens.

Y Pacwemw no

XILVUNECK UM ABRIRS Hoparyn.

Ve N R, Pemietne TEKCTOBRIX KOAHMCCTREHHEIX M
KOMCCTECHHEIX BaA.
Crvinanue oSsacHenyfi yasrrens.

fi. Peawijiii

PUETTORCEN L.

Palhora ¢ pasgaTouHLiM MaTEPHATOM.
Cavianne obwnmcrennit yuimens,

CamoctoaTensnas paliota ¢ yacOHEEDM.

A Peaxijuu
coedumentin,

Pabora ¢ pasnaToumeiM MaTepianom,

Cayinanwe ofeacsenuii yuirrena.

Camoctosrensias paboTa c yaeduukom.
8 Peayuu | Cayinanwe obsacuenndi yrrena.
FEMCUENHA, CamocTosrensias pafora ¢ yuedummom.
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Orop ®  cpasHeHHE  MaTcpiata o

HECKONBEN M HOTONHHHERM.

Cnymanse ofbacnennii yaarens.
CamocTosrensias pabota ¢ yueSnnkom.

Onfop ® CpaRHCHHE MUTCPHAAR [0
HECEOMREHM HCTOYHHKAM.

o Peawxijuu
ofiena.

1o Turtei
TUMMYECKLUT
[reaKtiii Ml

HPUMEDE  CEOUCTE
gnL,

PaboTa ¢ pasIATOMHEIM MATCPHAIOM.
Crymanne obsacHe il yunTens.
CasocroaTensHas paboTa ¢ yueOHHEOM.

1. Ciotmenue
THONTT 0 meue
g Mlavenenns,

Pabora B napax.

Pafota B rpynmax.
Pemenne aanav.

npouccooaue ¢ | [posepxa noayyeHnsx 3namil.
FELJECTEIMNIY, [MoaroTonka K KORTPOILHOI paboTe.
12 Konmporenas | Pemenne saganuil kowrponsaofl paboTsl.
puboma A 4
Hpocmeinuue | 1. Hpaxmueesas | e moNciMe 38 jesocrpaumswi |
onepaun ¢ | paboma Mel, — '
R fg"&"u OfnacHenne HabmogaesMey FRICHNH.
(xusmuneckui LN U ¢ | MocTanOBKA ONLTOB N4 JEMOHCTPAIVH
npakmuxym) | aabopamopisimg KRACLY.
(5 %). 000PYOICRANTEM. Brinoasesie npakriseckoii paiorsl,
2 lpaxmuveckas Harunk
safoma 62 F“Haﬁmn.unmme W AEMOHRCTPAIHAMH B,
Haﬁ.-mﬂ:euue . | Ofpacrenne HAGmOLseMEIN SR, -
FOPINRT COE 0 [NocTanoska ONbITOB IR NEMOHCTPAIIHR TOIRERHORGI
Knaccy.
Brinonnenne npaxtateckoil paboThl,
3. Hpaxmuwecsas JaTuux
i ke ?:mwm W MEMOHCTPALMAMH aiciol
Ananz  nousst U | Ge mm;une . TEMIEPATY
800k, [NocTanopks OMLITOBR A8 JEMOHCTPALHK B, Hpriex
Khaccy. ToRnGERTYR
ki
Brmosmenne npakmugeckofl paboTe. s ge s
~HIMCPEHHE
TEMTIIEPATYP
kl B
npouecee
obyueHRA
TIpEeMas
LI TTAPHBAITH
2 BOOH W3
ohpaiios
MOYERL
Jarsux pH -
pH .
HIMCPEHHE
BOJAOPOAHGND




NOEEETENA

BLITIKKH
pacTROpa
NOYER
4. paemuviecran Taranx
vofonia M Habmonenswe 33 pemoncrpammssm it
7 YUITEA.
e OFbicHer#e HIGMOMAEMBIX ABnenmit. | To DePATYP
XUMUYECkUxX I b, Jlaramx
i OCTAHOBKA ONLTON JLEA ACMOHCTPAIHN |
L Taccy. resneparyp
Bemonaeane npakriseckoil paboTe. =
NASTHHOBEE,
Hurang pH -
HpHIHAKH
peaknnft  no
TEMEHEH I
Cpenl
(pearng
HefTpaman
— L)
- llpaxmuneckas | 14 - & 3 ACMONCTpaHAMA INEKTPOHHE
palioma M3, e BSCRL,
T VHHTEN,
P:ﬂ:ﬂ'""" "‘::;“E ,, | Ofnacuenne nafmosaeMsx saacHi, Hmop
i mfﬂd P9 W TMocranoska onwmon s AEMOHCTPALINH AIOpRTOgN
picye e20 I'HA
Maccosolt dawu ¢ | o .
S, BINOMHEHKE npakTHdeckol paboTL.
Pacmeopenue, | 1. P :
mep!ﬂ . ACMEOPENRE. | popors o b Hazung
[ ACMBOPILOCTG o S— j"-tll'l.'t‘.'-JE u BEICOKOH
annl;ﬂ GEUJECITG § G0, CamMOCTOSTE A3 PABOTA € YIEGHIKOM, Tnmeia'w
NN, B, ATHHE
odsena. TEMIEPATV]
OKuCTImETbN bl
a- ILIETHHORKL
BOCCIANOE M - no
EABNbIE FOPEHIID
peaxuna(ll CEAIaHO
W) BREILLE,
2 A, O -
i tfi Bt a;%m! PaBiota ¢ pasIaTouiLIM MaTEpHATOM. HAaremk pH
Crnymasue ofsacaennti yaurens, B
Casmocrosrenshas pabora ¢ yuelauKkon. :ZF:.:::H“ .
3. Honisinee
e Anamis opuyn. DCHOBAHH
Pemenie TekeToBMx KonwecTsemx 1 | (CFEAR
KAYECTREHHBIX 3a/1a, pactaopa).
Coyiranne oSuacnesnil yaurens. Aarink
i I VIEKTPOIIPOR
mumﬁm ": Pafiora ¢ pasaaTouHLIM METEPRATOM, gﬂﬂmmnw .
ey Coynasme ofuacaennil yuurens, HSVICHIE
- Camocroarensnas pabora ¢ yueBuukom. POBOIHMOC
R u’;b“::;“ mﬂ PafoTa ¢ pasnaTounM MaTepHanon, ™
. Crymanse obftacuenuit yunrens. PRCTEODOB

CHOTCIMG.
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CaMocrosTensHas padota o yaetunkom,

& Ohwcwder, ux
Kraccuinayue  u
CEGUCIMED.

Cnymanne obeacuennil yawrens,
CamdoctosTensias pabora ¢ yueGunkomM,
Orfop ®  cpusHCHHE MATEPHLTE 1O
HECKQUILEHM HOTOYHIKEM,

7. Coau, X
Kracewdukayus  u
CHOICE.

Cnyuwanme obsacreHnii viauens.
CamocTosTensnas palora ¢ yaednmxon.
Onfop W cpaBHeHHe MOTEpHANA 10
HECKD/IBKHM MCTOMHIEEM,

& FMenemuvecsan

PafioTa ¢ painaTovLIM MATEPHATOM,

E;i;w MENY Chnymanne ofsacHeHHR yarTena.
CamocTosTensnas pafora ¢ yaeGHHKOM.

BENJECE,

9 Owuciumersio- | Coymasne ofbacHeHRR vOHTeNR.

socemanosumeasy | CaMoctosTenbian pafora ¢ yaeGHHEOM.

B PEaKiin. Orfop ® cpaRHeHME MaTCpHAIR 10

HECKOMBLEHM HCTOYHIKAM.

10, Obobugenue  w
CHCMEMaMUI AR
FNANUE RO MEME
Pacmeoperue.

Pabora & mapax,

PabBora B rpynnax.,

Pemenne zanay.

[Tposeprs nomyyMeHHLK 3HAHHIA.

Pacmeop. oaroToska & KoHTpoNBHOH pabore,
Pearyun  MONNO20
ofvena. OBPy,
11, Kowmposuas | Pemenwe 3aaanuii xonTponsnoil pabors,
patoma N 5
Ceoilcmea 1. lparmuveckas
wrexmpoaume | paboma  Ne 4 ;T:::TH“ sl
. — Houne peasiji, ObtacHenne HabmOIEeME ARNCHT .
s [MocTanoBka omLITOB CTpalH '
HPaKIuKyM) Knacey. it "
(4% Brimomuense npakmiseckoil paboTs
2. paxmuvecxan - Jlaramx
watowms T Ha:rmﬂifuue 3 JEMOHCTPALIHAME B '
f;:nﬂ:;uxinm Oburcyenne Radmogaeserx SEneHRil. Hmam“m i
o E"maﬂmr OBKA ONBTOR U4 QeMOHCTPAI{N
peacywil  sexedy 7
P Brmoanenue npaxmiaeckoil pabora,
IMEKMPORLMOs  do
KOH L.
3. Hpaxmuvecran Hafin e 38 NeMOHCTDAIEEMR Haranx pH

pabema M K
Ceoficmea  xuciom,
ORCHO0E,

OCHGENEE & coneil

YUHTE/1d,

Ob0wacHenne nabmonacmelx SEneHnii.
[ocTanorks 0NWMTOR A ASMOHCTPLLINE
KAACCY.

Brmoasenne npakmigeckoi paborh,

4. Hparmuvecsan
pafioma M9
Peuenue

IECHEPIMEN MR

Habmopenne

YHMHTENA.
Obracuenne HadmoaseMe AEReHIT,

il JAEMOHCTPAITHAMH
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BEX Feiclan,

Mocranoska oONLTOR LIS JEMONCIPAIT |
KIBCCY.
Bemoamenne npaxtuveckoii paSoTi

Saxmovenne |l

(4 5)

CHCHIEMAITUF AR
FHC
YHEOHUKY TuMuN 30
& xiee,

Cioduene B

Tk

PaBoTa B napax.

PaboTa 8 rpynnax.

Pemenne 3aaau.

[Ipopepka nomyuennx saanmil.
[ogroToska k konTpoasuoli padore.

s}

i
CHCMEM MUY
TNETNT
YuebruKy xuvun ra

Cfafujenue "]

i

Kadec,

PaBora » nupax.

PaGoTa B rpymmax,

Pemenne sanau.

Tporepxa nomyvennux sHammil.

Ionrorosks K koxTpoassoil pabore.

J.
KOILTRN LR
paboma no  xumin
3a & KIgCr.

Hmoeosax

4.
KOHRPOI RO

pationmi.

Had) aniiefian,

Awanne

Patioma

Pemenwe sananmil xonrponsnoil pabors,

AHanmy omnGoK.

AR KORTPOALHON patorTs.
Pabota nan ommbramn,

Pettenne sanaq.

Caymanne obbicHennil vanmens.

9 KJIACC (68 YACOB)

Hazeanue
paidena,
KoL ecmeo
WHaCog

Tema ypoxa,

Ocnoansie sl
deameTsHocmu
OOVHAIO W ICCR

ONgan

XAPAKMEPUCI
Kil XUAMBYECKIY
aesmenmos (4

W),

I, Xapaxmepucnna
THUMINECKO20 3MEMenma

MO OCHOBANNN  e00
ROAONCEHUS 8
epuoduyecson
CHCmEAE A H
Mendeseesa.

Henoaszon
anue

adopydosa
nus

Henmpa

«Toura
Pocmian

Caymanne obsacHenil yanTens,
CamoctosTensuas  pafora ¢
vueluuxoM.

Pabora ¢ refimueii Menneneesa.
Pabota ¢ kaprovkasm,

2. Xapaxmepucmuxa
XEMUNECKOZ0 JNEMENMa
Na  OCHOSANNN  eco
ROADNCENUA [
Hepuodusecxon

CHCHEME AL H
Mendeneesa,

Crnymanue obuacnenuii yanrens.
Camocrosrensuas  pafora ¢
yaebHHKoM.

Pabora ¢ ralimumell Menneneena.
PaBoTa ¢ kaprouxasmu.

21




3. Xapaxmepucmuxa | Cnymanue ofhacicanii y e,
xumuveckora avevenma | Camoctoarensras paflota ¢
Ao KuCTomHO- | yeeOHREDM,
ocHoanbiy  ceaticmeasi | Pabora ¢ TaGnnuedi Meugeneesa.
ofipazyvesmnx un | Pafora ¢ KeprosKas.
coeuMen L,
4. [Tepuoduveckui | Cnymanwe ofbacienndt yunTens,
KON u | Camocroarenshas  pabora ¢
Hlepuodumeckas yaeGHIEOM, "
chemesMa  xivliveckux | Pabora ¢ Tabaauell Mengeneena.
asevenmos M H | Pafora c kaprovsass,
Mendervena,
Memarw (13 | [, Honoxcenne | Cnymanne ofmachennit yanrena,
) MEMALIOs @ | CamocToATenssan  pafora ¢
Mepundmeckon yaeGurKoM,
CHCMEME Pabora ¢ Tabnuueit Menneneena.

JLH Mendeacesa u
CMPOEHIE X GMOMOE.

Pafiora ¢ kaproukasm.

f';&rﬂﬁfmm uf::‘a::fx:m Pafiora ¢ pasaaTounk e
MATEDHATIOM, TeMIEpaTyYPLL
Cnymanne odbacHeHRE yIHTeNd. ATHHOBEH
CamocTosrensiad  pabora ¢
yueOHEEOM,
£ 3 fonyyenue | Cnymanue ofnacaeHnl yanrens. ;
smemarios.  Koppozus | Camoctosrensnas  paflora ¢ '
MERNLTAOE, yueDHHEDM,
Orbop w cpasmense marephaia
N0 HECKOJILKHM HCTOYHHKAM.
4. Iferoynne | Caymatne oftacuennil yaurens, iEgitie
MERETAIN. CamocTosTensnan  pabora ¢ | Temneparypsl
vuelHnkom, TUUTHHOB B
Orbop n cparHcHHE MarepRana
M3 HECKOILEKHM HCTOMHHEAM.
) {llerounme | Pemenne 3agau.
MENILTTB, PaBota no kapToykam,
Pemenue KHMHYECKHX
VpasHeHKi.
. Beprensud, maewui PaG
EfEdaHNaZEMETRREE ? Al i
MATEPHATOM,
o Crrymanme ofnacHesmi yimens.
CamocToarensian  pafora c©
yaeBHHEOM,
7. Bepurauil, wazwul u | Pemenne 3ama.
WEAOYNOIEMETLHENE PaboTa no kaprouxam,
MEmana, Pemenue XHMHMECKHX
VPRBEHEHHI.
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&, Anroowiu,

Pabora ¢ PAIIATOYHEIM
MATCPHATOM.
Cayumnne o0bscHernil yanTens.
Camoctosrensuas  pabora ¢
yaeOHHKOM,
& Anosui, Pemenwe sanaq.
Pabota no kaprodxam,
Petrenne XHMITICCKHY
YDABHCHME.
{0, Meneso, Chymanme odnacuennil yunrena.
Camocrosrensuas  pabora
yieOHIKOM.
Ofnacuenne HabmogaeskIx
snnenmil. ;
H. 3mcpensenve | PaSora B napax.
CUCTITEMAL LR Pabora B rpyvinax.
smarni no 2ase nepeoti | Pemenne sanag,
aMemanve s, [posepxa noayuennrx Inammi,
Mogrotorks K KoHTPONBHOH
paGoTe.
12 Kowmposenas | Pemenne sananuit kontponsmoil
patioma Mef | paGoT,
# Memanan w.
13. Avaiuz | Anaius omndok,
KOWMPOILHOU patomst. | AHATHI KOHTponbaoH pafioTse.
Pabora nag ommbrasm.
Pewmenne sanay.
Cnywanwe obsachednil yuirrens. i
Ceolicmen Ipaxmuveckan paboma Haf i o Jark
Memanaoe v wx | MNf, Ocyugecmunenue JAEMOHCTPAIUMAMH YHHTENs BRICOROH
coeduren i WEROMKN  XEMUNECKNE Oichi A Hﬂﬁﬂl{}. o | TEMIEpaTYp i,
(xumuneckuit | npespaugenl. ot ' Jarrumg
APaRRTUIRM) Mocranoska OILITOR ang | TEMUSPATYP W
Y- NEMOHCTPALINN Kiacey, TR =
Beinonuenne npaxTHYeckof | T PCHHE
paScrs, TEMICPATYP &l
Nepexoaon
WUTOTPOMHR X
ozrdmKamm i
CepLL
HIMEPEHHE
TEMIEPATYP bl
(URABTE
BEIECTR.
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Iparmusecras paliioma

Habmonenme ki

ﬁjﬁc‘mﬁmm:fmmz S LM Mot
A OfnLacHerHe HAOTOIaeMEIX
ARTICHHA,
[Tocraroska OINEITOR A
JEMOHCTPAIME KIACCY.
Brumonnenne MpaKTHYeCKOH
patoTELL
ﬂ;:-:rxmuwcm paboma T — an
IRCHEPUMERIILTLHisE gﬁmﬂm"“" okl
eRcian, " BRCHEHHE HadmogaeM ks
PEACTCIHARAN I ] AHIRRE.
AL SRS, locranonka ONETOR ans
AEMOHCTPAIHH KIECCY.
Brinonsenne npakTHYecKof
) paboTh,
Hesemanim 1. Hememauies! amovs | Cayinasve obeacuennii yaurens, Maram
{26 u) u npocmbie sewjecmeg. | Camocromsmeneias  pabfota ¢ | Bacoxoidi
Kucaoped, o3on, | yaehHKos. TEMACPATYP Bl
BOFIYE. (hGop n cpasnenme mavepmana | Jarame
10 HECKOABKHM HCTOTHITKAM, TCMIICPATYP &
MIaTHHOBLE —
HIMEPEHHE
TEMIEPATYP ©
NepexoI0B
ALTOTPOMALL X
seomanm i
CLPRL;
WIMCPCHHE
TeMNeEpaTyp W
NNARACHN S
BEIECTH,
¥ A Hesemanan, | Pemenne 3ama,
Nuwveuveckue  ceoticmea | Pabora no kaprouxas. :
HEMEMLIOS. Pemenne XHMHYSCKHY :
VpaBHeHMIT,
3. Xuwwrmeckue
ANEMENMEL 6 RAISTHKAX m uﬂu.z PRAIATOMIEM
MCUEBLE GPAANNIMOE, Cor o i
yillanne o0LECHERHA yunTeA.
CavoctosTensnad  pabora ¢
vaehaukom.
4. Bodapod, Pemenne 3amay.
PaboTa no xaprouxan.
Pemenne KUMHSMCCEHY
VpaBHEHHH.
3. Nanozenn, Caymanmne ofbacuesnil yunrens.
Camoctoarensnan pafora ¢
YHeOHHKoM.
ObnacHenne HabmopaeME
RABJTCHIH, .
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. Coedunenus | Pemenye sanay.
2ANOEHOB, Pabora no kaproukas,
Pemenne KHMHTECKILY
YPABHEH .
7. Honysenue | Cayuanne ofeachenmuhl yanmen,
HLVOTENOE, CamocrosTenshas  pafora ¢
Buonocuwecroe yueOHEROM,

IHONERNE B BPUMENCHEE

Orfop u cpammenme marepmana

CETOCE RO o X | 0 HECKOIBEWNM HCTOYM KM,
coednen,
8. Kueaopod, Paliora - e Jarng
MATEPHATOM, BEeam
Crymaune obuacnennit ymrreng, | T 0CPATYP b,
Camoctostensias  pafors ¢ faraite
YHeOHHEOM, e o,
TUIATHHORR —
HIMEpeHie
TEMIEPATYP ki
MEPex0Ion
LUIOTPONHE] X
soydmram it
CEPhI
HIMEPCHHE
TEMBCDATYR W
MERICHHS
BEILECTR.
9 Konmpoasnas | Pemenwe sazmmil komrponsnoi
patoma N2 paboT.
. Cepa. Cnymanmwe oGnacuenuii yantens. Jarwoe
Camocrosrenshas  pafora ¢ | sncoxoit
voebHITKoM. TEMITEPATYD b,
Ofacaenne nabmonaesmerx | Jaruux
RBACHHTH, TEMITEPATYD I
NAATHROBLI —
KIMEpCHHE
TeMOCpaTyp s
NEPEXOI0n
LLOTPONIEL %
Moandmrary i
CEpkI;
HIMepeHie
TEMIEPATYD K
NNARNEHHS
BEIECTE.
11 Coedunenun cepur. | Cnymanme obnacHennfi VIHTENA,

Camocrosrensmas  pafora ¢
yuebHHKEOM.

Orfop B cpaBnense MarepHaia
[0 HECKOMBKHM HOTOMHEKAM,
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12, Cepmas xucioma. Crymanne obnacrennil yunrens. Harvauk
Camocrostensnan  pabora ¢ | pH
yaebnuKoM,
Obnacienue HADTHOAEMEIX
ABMEHHI,

13. Azom. Pemenmie sanaq.
Pafiora no kaprowaxam.
Pemenne XHMHYECKIX
YpanHeHnH.

14 Awsiiar. Cayuranne obsacnenuil yunrens. Haremx
Camocrosrensnas  pafora ¢ | pH
YUCOHHEOM.

ObnacHenme HADMOAAEMEIX
HBNEHHI,

13, Conu avmonus. Chymanne obnacuennft vaurens. '
Camocrostensmas pabora ¢
YHEOHIKDM,

ObmacHenne HAOM0AaeMEIX
HRACHRNI,

16, Rueropodnue | Coymanne obbacHeHni yuutens.

COSUNEHILR QM. Camoctosrensian  paoma ¢
YHCOHHEOM.

Orfop W cpaRHeHHe MaTepHana
N0 HECKOILERM HCTOUHHKIM.

i7. Gocgop ¥ o Pabora - PAIIATOMHEIM Harane

CORDUNLH IR METepHANOM, TEMITEPATY LI
Cymanse ofescHennii yarrens, | ATHHOBLH
Camocrostensias  pafora ¢
YUEOHHKOM,

I8, ocgop u  ezo | Pemende samau. '

coedunen LA, Pabiora no kaprowrasm,

Pemenne KHMUHECKIX
YpaBHEHI.

19 Yanepoo, Crywanne ofbacHeHN yauTens.
Camocrostensnan  pabota ¢
yueOHHEOM.

ObuxcuHenne HabmogaeMLIX
ABIEHAT.

20, Kucropoduwe | Pemenne amay.

coedunentn yaaepoda, | Pabota no xaprovkam,

Pemenne KHMHHECKUX
YPaARHEHHH.

2, Kpesmnult  w ezo | Coymanne obsacnennil yautens.

COeOuUNENA, CamocrosredsHas  pabota ¢
VaeOHKOM.

O0nacHenne HADTIKIACMBIX
ARNEHH

22 Curuxamuas | Cryinanne obwicHennil yanmens.

FPM LR ENNOC T, Camocrostensias  pabora ¢
yuehHuKoN.

(hop M CpEBHEHHE MATCPHAIA




N0 HECKOMBEHM HOTOMIHIHN,

23, Ubebuaotgl ypox
mo meme
wHesemeainnr e,

PaGora B napax.
Pafora B irpynnax.
Pewenne sanay.

Ilposepra nomyaen sy mannii.

logrotoekas &  kowrponsmoi
pabore,
24. Obobwaowuit ypox | Pabora s napax.
o miese | Pabora B rpynnax,
v Hememeaitns, Pewenne 3anau.
[Iposepra nonyuennx smanmi,
[Mogroroska k  kourpossHoi
pabore.
23, Kowmpoasuan Pewetme TaAHHH
paboma Ne 3, KOHTPOALIOH padoThl.
26, Anwarisy | Ananns ommbok,
RONMPOTbHON padoms, | ALK KOETPOILROH paboT,
Patora nagn ommGramn,
Pemenne sanay.
Cayimanne obbackenidl yumrens,
Croiicmaa flpaemuneckas patoma
Hememaiios u | N, o A o
7 AEMOHCTPALHAMH YYHTEI4.
X CoCOMMEMME | RCNeDIMENMALTL e Ofsscusams L ——
i3 ). Jadaud me mewe Sl
«tlodepynna Mocranoska  omwros  ama
KECAOEOE I, AEMONCTpRILIH .
Brmonsenme npaKTHeecKoi
pabioT,
ﬁ!gpmmuuectm paticima 77 A -
3.
TEMOHCTPAITHAME YIHTENA,
FRCNEPUMER AT bH _
e e Y Hﬁﬂm HalmoaaeMEnx )
ellodpymnis aBomR ¥ |1y emome  orErros W
yarepodas. NEMOHCTPRILHN KIACCY.
Brunommenmne TPARTHYSCKOH
- paGoThL,
paKmseckan padomao Hatmonenmse - JnexTp
;ﬁ-\:g.upwm Hﬂ.‘l}“‘i‘ﬂlﬂ: JEMOHCTPAIAMI YIHTENA, ::;;-Ip € BCCH,
ObnacaeHNE HaloaaeMELY
PACROTHAEANUE 2308, el AaGoparopun
[Nocranorka OUBITOR Juts THA
HEMOHCTPALIMN KIaccy.
Bunomsenne NPETHYSCKOH
paboTl.
Opeanuveckue | 1, fpeayem | Caymanne obsacuennil yunTens.
gemjecmea (13 | opraruveckol X, CamocrosTenssas  pafora ¢ ;

)

yqelHHEOM,
OrGop # CpaBHeHde MaTepHalL
N0 HECKOUIBEMM HCTOYHHKHM.
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2 Hpedenwnwe | Coyinanne ofsacuennit yaurens.
FETEROCOPOONL. Cocrannenme XHMHYECKIX
iopatyx.

PaGoTa v napax.
PabGoTa v nockn.

3 Henpedeannme | Cayinanse o0sscuesmil yawmens.
yenesodapod, CocTapnenie KHMBYECKRX
Gopmya,

PafoTa B napax.
Pabora y nocku,

4. Crpmbe, Crymanie o0secHeRHi yMHTens. HNaTunk
CamocTosrenwuas  paforn ¢ | pH
yiuehHHKOM,

Orfop ¥ cpaBHCHHE MaTepHany
N0 HECKOALENM HCTOMNIEGM,

3 Tpedensnwme | Caymwanne obsacnennil yaurens. Jaraux

OONGOCHOGHbIE Cocrasnesne xumusiecknx | pH

wapbonosse kuciome. | dopay.
PaBoTa » mapax.
PaboTa y mocks,

. Cromenwe  shupe, | Cymanne obngcnennil yuurens.
M tipna, CocTasnenne KHMHMECKHX
thopaey .

Pabora b napax.
PaboTa v nocku.

;:m m.-tuuuammnmu # | pafiota " pr——
MATEPHATIOM.

Cryimanue odbacHenHl yaHTENs.
CamocTosTenssas  pabora ¢
vaeDHHKOM.

8 Awvunoxwcromes  w | Coymwanse obsscnennil yunrens.
fearw CocTasnenne XHMHYSCKHX
dhopay .

Pabota B napax.
PaboTta y nocki.

R Yeregodn Chymanse odhacHeRHl yHHTeNa.
Coctasnenne XHMHYECKHX
thopayn.

PaboTta m napax.
PaboTa v nocki.

10, Monuwwepw, Cnymanne ofbacHeHuil yuurens,
Cocrasnesne XHMHYSCKHX
thopmy.

PaboTta B napax.
PaboTa v JoCcKH.

I Cdodyawgui ypor | Pabota B napax.

e meme | Pabota B rpynnax.

a(IpeanumecKue Pemenne sagas.

RENJECTBD, [posepia nomydeiiEX IAHIH,
Hogrotoska E  KOHTPONBHOR
paboTe.
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12 Konmponsian

Pewenne sananwit konTpoibHoN

paboma Ned, paboThL

I3 Ananuy | Aramn omntok,

Konmpaietod padome. | ARLT KORTPONLHOH pador,
Pabora mag ommGras,
Pemenne aamay,

Coymanme obnicnenuii yunrens.

—ia@emzuuc L HMepuodnieckii
ftin) KON 1
MTepuoduneckar

CROMEMA  TEHMIYECKIT

PaboTta B napax,
Patiora B rpynmnax,
HHE anay,
Iporepra nonywenssn Irammi,

MEMEH MO AH | Mogrotoska & KOHTPONLEOH
- Mendeneesa, pafiote.
2 Cmpoenue
BEUjECM,
3. Xwvwweckue
PEAKHNIL
4. Kracew xuwsuvecxix
coedumenui & caeme
rag
i Hinozoeas Pemenne A
KONmMpathhas patomd. | koaTponsEol pabors.
fdnains xoumporenod | Avanus omuGok.
PaGomns, AHLIH KOHTPOABHON paboTel.
Pafora sas oumbGrasm,
Pewmenne 1amay.
Cnymanne ofbacaennii yuurens.




Cnucor auTepaTyphi
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W3, cTepeoTHn. — M. : Jlpodia, 2011, - 270, [2] . : ua,

Kyasmenko H.E. Hawana xustn. Coppemennsiii Kype Ans noctymaonmy u nyse, T,
1: yuehuoe nocobue — 13-e wan., crepeornn. — M.: Hanarenscreo « Dexamens, 2007, -
383, [1] c. (Cepra « AGnTyprents)

Xumna, Y9efHO-METOAMMECKas rateTa 18 YauTenefl XHMHH | CCTECTBOIHINS.
Xumua, Hacronsnas suwra yamrens. 8§ wnace: meromseckoe nocobme [ O.C,
FaGpuenan, H. [1. Bockobommkons, A, B, Hmykosa. - 3-e wag, nepepeB. — M. :
Npoda, 2007, — 398, [2] .

Xumua. 8 wnace: KOHTPONBHEE W npoRepounkie palornl no yuebmmky O.C.
[Nabprenana eXunug - 85, M. : lipoda, 2009,

Xumua. 9 xnace : yued, um obmeobpasosar. yapemaenudt / O, C. Fafpuensm, — 11-g
L., menp. — M. : Jpoda, 2006, — 267, [5] ¢. : an.

Xumua. 9 knace : pabovas rerpans & yveSunky O, C, [aGpuensna «Xumna. 9 xnaces /
0. C. l'abpuenan, A. B, Axymosa. - 6-2 man., crepeorin. — M. ; Jpoda, 2007, - 175,
[1] €.z mm, :

Kysemenko H.E. Hagana xumun, Cospesennsiii Kype Afd nocTynmommx B vyas, T,
2: yuebuoe nocobue — 13-¢ u3g., crepeorsn. — M.: Hanarenserso «Imamens, 2007, —
383, [1] c. (Cepun « AGuTypHesTs).

Xivna. ¥ uelHo-MeToIN eckan TaseTa A YuuTenedl XuMul i ecTeCTROAHANNRA.
Xamus, Hactonshan sssra yuerens. 9 knace: merommwdeckoe nocobme [ 0.0,
labpuensn, H. Tl BockoGoiinmkosa, A. B. Awykosa. — 2-¢ uan., nepepal, — M, :
Npoda, 2011.- 398, [2] c.



