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IosicHuTENbHAR 320HCKA

Ha 6aze memrtpa «Touka pocTay obecnewwBaercs peanuauus o0pa3eBarelbLHLX NIPOrpaMm
ECTECTREHHO-HAYYHOM ¥ TEXHONOTMYECKOH HampaBlenHocrel, paspabOTaHHBIX B COOTBETCTBHH C
TpeboBanisiME  3aKOHOZaTeNseTBa B cfepe obpasosamua ¥ ¢ yuéroM pekomenpanpid Pemepansmoro
omeparcpa ydcOHoro mpeamera «Xmmvua» . OOpasoparenpHas nporpaMma NO3BONIET HHTErPHPOBATH
PEeAN3YCMEIC IIOAKO/bBI, CIPYKIYPY ¥ CONEpXam¥e IpH opranusamuy obydeHuds xuwmuH B 8—9 xnaccax,
BHICTpOEHHOM Ha Oaze Jmoforo m3 JjocrynHex ydebHO-Merommuecknx Kommiexcos (YMK) .
Hcoonssosanyge obopyuoBarus «Touka pocray npu peanasanyun naguo# Ol no3Bonger co3nath YCIoRH:
* Uil PACIHHPEHIS COMEPIKAES IIKOJIBHOI0 XEMHICCKOro 0dpasoparus;
* IS TMOBGIIEHMHS NO3HABATENBHOM aKTHBHOCTH 00y IaONIHXCH B eCTECTBEHHO-HAYIHOH 00NAcTH;
* UL PA3BUTHS JITYHOCTH peGéHKa B npolecce oOyZeHus XMMAH, €r0 CrocobrOCTeR, (JOopMHpOBARKI K
YZOBICTEOPEHI COLEAIBHO SHAYHMBIX HETEPCCOB | OTpebrocTelH;
« Uit paboTEl ¢ ONAPEHHEIME IUKOINLEMKAME, OPTAHM3alMM MX pPasBMTHS B PasTHYHLIX 0OMACTAX
o0pa3oBaTenEHoH, TBOPIECKOH NEATCILHOCTH,
Of6mas XapaKTepHeTHKA y9eGHOro MpeMeTa  CXHMUSD

KuMHS KaK 3TEMEHT CHCTEMbI eCTECTBEHHBIX HayK PaclpoCTpaHmia ¢BOE BIMAHYG Ha Bee 0ONacTH
YeIOBeYECKOre CYIECTROBANW, 3ajaNa HOBOE BHICHHE MEpA, CTaia HEOTHEMIEMBIM KOMIIOHEHTOM
MUPOBOHM KyNLTYPEl, HEOOXOAWMEIM YCIOBHEM JKH3HM OOLUECTBA: 3HAHHE XHMMH CIYXHT OCHOBOH I
(hopMEpPOBAHES MUPOBO33PEHMS JETOBEKa, €ro NPEeJCTaBICHIH O MATCPHANLHOM EAMECTBE MHpPa; BAOKHYIO
PONB HrpaloT (popMApyeMble XUMEEH IPEeACTABICHHS O B3aHMONPEBPANICHMIX SHEPruH K 06 dBOJHOLEM
BENIECTB B IIPUPOJE; COBPEMEHHAs XHMHs HaUpaBleHa Ha pelieHde mofaibublX mpodieM yeroHduBoro
PA3BUTHS YEIOBCYECTBA — CHIPHEROH, JHEPreTHUSCKOd, NUIIEBOM M 3KOJOIRYECKOH 0e30macHoCTH,
gpobneM 3ApaBooXpareHms. B YCNOBHIX BO3DACTAIONIEIC 3HAYCHES XMMME B AH3HM olwecrsa
CYIIECTBEHHO OBLICHIACE PONh XUMIIeckoro obpasopanys. B ulane coMMank3aniy OHO ABIHCTCH OMEHM
W3 YCIOBH QOPMEPOBAHMS HATEIUIEXTA TEIHOCTH B rapMOHHoro e€ passurus. COBpeMeHHOMY JeTOBEKY
XUMHAYECKHE 3HAHMAY HeoOXOAmMEl s upuobpercHEs OOMIEKYILTYPHOIrO YPOBHS, MNO3BOIMIONIETO
YBEPEIHO TPYIUTHCK B COLMYME H OTBETCTBCHHO YJacTBOBaTh B MHOroobpasmol xusmm obmecrsa, it
0CO3MAEMA BAXHOCTH PA3yMHOrO OTHOLIEHHSA K CBOEMY 3H0POBBIO ¥ 3JOPOBRIO IPYIHX, X OKpyXKaromeh
NPBPOAEOK cpelie, AMst TPAMOTHOTC TOBEAEHE IPY HOHOIL3OBARMA Pas/HbIX MATCPEAIOB i XEMHICCKHX
BEIIECTE B TOBCENHEBHON >XKE3uy XuMuuyeckoe 00pasoBaHME B OCHOBHOM MIKOIE SBiseTes 6a3oBBM IO
OTHOINERMIO X CHCTEME 0DIEro xmMerieckoro obpazopasus. [1o3TOMY HA COOTBETCTBYIONIEM CMY YPOBHE
OHO PeAH3YET [PHCYLIME OBIEeMy XAMIrdecKoMy 00pasoBaHIO KINOIEBEIE LIEHHOCTH, XOTOPEIE OTPAKAIOT
rOCYAAPCTBEHHbIC, ODMECTREHHSE ¥ WHAWBHIYANbHEIE NOTPEOHOCTA. IJTHM ONPENEISeTCs CYIHOCTH
obmieil crparerny O0YYeHusl, BOCIATANNS ¥ Pa3BHTHA, OOyJaIOIMXCsS CPEACTBaMH y4eOHOrO Npeimera
«Xmvma». Wsydenue npemyera: 1) criocobersyeT GOpMUpPOBAHHIO ECTECTBEHHONAYYHON KapTHHLl MUpa,
JIOCTHOKEeHRIO o0uIel 1 (GyHKIHOHATEHOH IPAMOTHOCTH, JAET BO3MOMKHOCTH HJLL CAMOPasBHUTHA JHYHOCTH.
2) BHOCHT BKJIaj B (JOPMHMPOBAHME MBIIUICHES ¥ TBOPYECKHMX CHOCOOHOCTEH NOAPOCTKOB, HABBIKOB HX
CaMOCTOSTENLHON y9eOHOM NEATENBHOCTH, OSKCICPHMEHTANBHEIX M  HCCISACBATENbCKHX  YMGHHH,
HeoBXOMUMBIX KaK B IIOBCEIHEBHOM JXXH3HH, TaKk ¥ B IPOQECCHOHAILHOH ASSTEILHOCTH; 3) 3HAKOMAT CO
cnenud Kol HayyHOro MBIIUIEHNS, 3aKIafpBacT OCHOBL! LEHOCTEOrO B3TASHA Ha eNHHCTBO HPHPOXLI U
YeNoBEKa, SBISIETCS OTBETCTBEHHBIM STaloM B (DOPMEPOBAHEY ECTECTBEHHO-HAYIHOH IPAMOTHOCTH
moxppocTion; 4) cmocoberyeT (DOPMEPOBAHFIO IEHHOCTHOTO OTHOIIGHHA K ECTECTBEHHO-HAYIHBIM
SRanMIM, K IPEPOJIE, K JENOBEKY, BHOCHT CBOH BIJIAX B 3KoNorayecKoe o0pa3oBagye IOApOCTKOB

Hasparmele marmpasiemust B ofyderme xwuMmnH obecnesuBaioTes CrEIMpUKOR copepkapys
IPEeMeTa, KOTOPHIA SBISETCS HENAroTHYecKy afanTEPOBAHKHLM OTpaxeruem Ga30BOM HAYKE XUMHHM Ha
ounpepenérsom srane €€ paspuTEg. Kype XHMHE OCHOBHOM IIKOJNBI OPHEHTHPOBAE Ha OCBOCHME
OByQAIOMEMECS OCHOB HEOPraupyeckod XHMUM H HEKOTOPHIX NOHATEM MW CBENEHHH 00 OTHeNBHLIX
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obmexrax opraguyeckol xumuu, CTpYKTypa CONEPKaNAS IPSIMETa c(OpMUPORAHA Ha OCHOBE CHCTEMHOIO
nonxoxa K ero usyuenwo. Conepxanue CKIambBacTCs U3 CHCTEMSBI TIOHATHH O XEMHTECKOM STEMEHTe &
BCINCCTBE W CHCTEMB! MOHATHH O XuMudeckoH peaxuwn. O6e 9T CHCTEMBI CTPYKTYpHO OPrau30BaHkbL IO
IPHBUHIY TOCNCNOBATCHBIOrO PasBUTAS 3HANMH Ha OCHOBE TEODETHYECKHX IPEACTABNEHME pazuoro
YPOBHS: aTOMHO-MONEKYIUIPHOTO YHEHHS KAK OCHOBBI BCEIO €CTECTBOZHAHUS, YPOBHA MEPHOLHYECKOrO
3axosa Il 1. Menzeneena xax OCHOBHOIO 3aKOHA XHMHH, YYIEHHA O CIPOCHYH ATOMA H XAMIYCCKOH CBJI3H,
IpencTapieanii 06 HISKTPONUTHYECKOl NHCCOLMANMK BEIIECTB B DPACTBOPAX. Tecpermaeciue 3manms
PAcCMATPHBAIOTCH Ha OCHOBE SMITHDYYCCKH NONYYEHHBIX M OCMBICTICHHEIX (QAKTOB, pAsBHBAIOTCH
MOCTENOBATENHHEO OT OMHOTO YPOBHA K APYIOMY, BBUIONHAA (PYHKIHH OGBACHCHHS H MPOTHOZHPOBAHKS
CBOHCTB, CTPOSHHS U BO3MOKHOCTeH IPAKTHICCKOTO IPUMEHSHHS ¥ TONYICHMS H3Y9AEMBIX BEIMECTS TAKAS
Opraumsalyi COLCPIKAHUA Kypca CHOCOOCTBYET NPEACTABIEHMIO XHMHYECKOH COCTABISIOMEH HAyYHON
KapTAHEl MHpa B JIOrdke €€ CHCTeMHOH upHpoisl. TeM cambmv 0GeCICHpBAETCS BOIMONHOCTL LI
(hopMHpoBaEKs ¥ 0BYI2IOIKKCS EHHOCTHOIO OTHOMIEHAS K HAYIHOMY 3HAHMIO W METOJNAM HO3HAHES B
HayKe. BaxKHO TalOKe 3aMETATH, 9T0 OCBOCHHE CONEPIKANHS KyPCa IPOHCXOMAT © NPHBIIEICHEUEM 3HARMIY U3
paHee u3y4EeHHbIX KYpcoB: «OKpysraomui Mapy, «Brogorns. 5—7 xuaccem i «QusHKa. 7 Kiacey.

Hanpas obpasoBarensias nporpamMMa  oBecreumBaeT YCBOCHHE YJalTUMHCS BaXHeHNINX
XHMEYCCKUX 32KOHOB, TEOPHH 1 NOMITHI; (OpMUDYET MPEACTABICHHEE O POIK XHMUY B OKPYKAKOIEM Mupe
¥ Xu3t venoseka. IIpy aToM OCHOBHOE BHHMAHUE yendeTcs CyIHOCTY XHMUTeCKEK PEakiuil H METOaM
HX OCymectBIeHN. ONHAM H3 OCHOBHBIX IIPHHUMIOB IIOCTPOGHYS HPOIPaMMLI SRISETCS DI PHHLMI
MOCTYTHOCTH . IKCHEPUMEHTATLHEIE JAHHBIC, JIONYCHHEIC YIAIIAMUCS IPK BHIIONHEHNH KONMATECTBOREbX
OTIBITOB, NO3BOISIOT YIAIMMCS CAMOCTOATENAHO ACNalh BEIBOMDI, BLIBILTE 3aKOHOMEPROCTH . IToaxomsl,
3AJI0IKCHHBIC B COLCPXANNE TPOrpaMMBl KYpea, CO3Jal0T He0OX0AMEIE YCIIOBUS JUTs CHCTEMHOTO YCBOSHUS
YHAIUMACS OCHOB HayK, JUIT 0GeCeYenns pa3BHBAIONIEro 1 BOCHUTLHIBAIOIIETO ROIXCHCTBE 0By TeHys Tia
JHIHOCTE yyamerocs. PopMupyemMsle 3HaHASA JODKHE CTATh OCHOBOM CHCTEMEI YEeXIeHMt LIKOIBLHEKE,
OEHTPANBEEM SIPOM €r0 HAYTHOTO MHPOBO33PEHHS |
Ienm 1 ocodennocTn n3yuenns yae6uoro npeayera

K ' Hampapiemmo MepBOCTCNCHHON 3HAYAMOCTH TNPH pEeANH3ALHA 00pazoparenbEpX  (yHKIuit
npemMeTa «XaMBsD) TPAIAIHONHO OTHOCAT (OpMHPOBAnTe 3HAHM OCHOB XEMHIECKON HayK xax obnacty
COBPCMCHHOIO ECTECTBOSHAHUS, UPAKTHIECKON AEATENBHOCTH YEIOBEKA M KAK ONHOIO M3 KOMIOHEHTOR
MUPOBOH KYABTYPHL 3afiada NpeiMeTa COCTOMT B (OPMUPOBAHMH CHCTEMBI XEMEYCCKHX 3HARMY —
BOKHCHINAX (AKTOB, MOHATHY, 3aKOHOB M TEOPETHHECKHX IOIOMKEHH, JOCTYUHLX 0000menmii
MHPOBO3ZPCHICCKOTO XapaKTepa, #3bIKa HAYKM, 3HamMi O Fay9HbIX METONAX NM3VIEHWS BEIIECTE X
XAMUYECKUX DCAKIMi, 4 TalKe B (POPMUPOBAHEM M PasBHIMY YMEHHN H CcrocoGosn NeATCIBHOCTH,
CBA3AHHBIX C IIAHUPOBAHMEM, HAOONEHAEM 1 POBENEHHEEM XUMHYECKOTO SKCOSPUMENTA, COBMONCHIEM
npapui Gesonacuoro ofpamenus ¢ BemecTBaMy B HOBCCHHEBEON HKUIHH. Hapsany c atem nems wsygesus
TPEAMETd B NpOrpamde YTOYHEHE! M CKOPPEKTHPOBAHBI ¢ YYETOM HOBLIX IPHOPHTETOB B CHCTEME
OCHOBHOTo obmero cbpasopanms. Ceromas B 0GpazoBaHNK 0060 3HATUMON [PHIHAETCS HANPABICHHOCTD
OOydeHEs Ha PasBUTHE W CAMOPAIBHTHE JITIHOCTH, (HOPMHpPOBAHME cf WHTEIeXTa U O6meH KYJBTYPEL
OByaenue yMEHMIO YYUTLCS B MPONOIDKATH CBOE obpazopanme CAMOCIOATEILHO CTAHOBHTCS ONHOH M3
BOKESHIIIX GYyHKIEE yIeOHbIX TPEIMETOR.

B cBsa3m ¢ 3taM npy M3yueRuM NpeaMera B OCHOBHON IKoie TOMHUHHEPYIOISE 3HAYCHUE IpHOOpemH
TaKHe SN, KaK:

* (opMHpOBanUE HHTEILIEKTYANEHO PasBHTOH NIHIHOCTH, TOTOBOMH K CaMo00paA30BAHHMIO, COTPYAHHEYECTRY,
CaMOCTOATCIIbHOMY HPHHSITHIO PETICHUE, CIIOCOOHOR ananTHpOBaThes K GHICTPO MEHMOMMMCH YCIOBHAIM
SKYAIHH;



* HANpaBICHHOCTh OOYYeHHs Ha CHCTEMAaTHYECKoe NpPROOMIEHAE y9auXcs K CaMOCIOsIeNsHOH
[O3HABATEIEHON ACATCNBEOCTH, HAYIHbLIM METOZAM NosHamus, hOPMEPYIOMMM MOTHUBAUKIO M pPa3BHTHE
CIIOCOOHOCTEH K XRMMH;
« obecmedenne VCIOBHY, CIOCOBCIBYIONIAX IpHOGpeTeHHio OOY4AIOMUMUCS OIBITA PasHoOCpasHOM
HESTETbHOCTH, MO3HAHUS ¥ CAMOMO3HAKMS, KIFOYECBEX HABHIKOB (JUNOYEBLIX KOMUETEHIHH), MMEIOmuX
yHUBEpCANBEHOE SHAUCHHE UL PASIHYMBIX BUTOB JEATENEHOCTH;
- dopMEpoBanEe yMEHUH 0OBICHATS ¥ OXEHHBATS ABIEHEL OXPYNAIONIEro MEPa Ha OCHOBANAM 3HAKUE 1
OTIBITA, TONYUEHHEIX IPY H3YUESHHH XUMIH,
« (opMupoBanKe y O0YYAIOMMXCS TYMAHMCTHYECKUAX OTHOWICHHH, MOMMMAHMS HERHOCTH XAMHIECKAX
3HagAi U1 BHPABOTKH IKOJIOTHYCCKH LeIeco00pasioro oBeJeHHs B OBITY ¥ TPYHOBOM NEATENBHOCTH B
NEMTK COXpaseH s CBOET0 3J0POBLS B OKPY)Karomel IPHPONHON CpeE!;
* pasBUTHE MOTHBAIA K OOYJEHHMIO, CHOCOOHOCTEH K CAMOKOHTPONMIO M CAMOBOCHHTAHMIO Hé OCHOBC
ycBoeHHs OOIIEYENOBEYeCKHK UEHHOCTEH, IOTOBHOCTH X OCO3HaHHOMY BhIGOpY npohEma ®
HAIPABIEHHOCTH JaNBHEHRIIEro OOy Ie M.
Mecro yue0H0r0 Bpeamera «XaMAam» B yIedHoM miane

B cucreme obmero obpasopamus «Xumpsy Npu3Eapa o6g3aTeNbHLM  yYeOHBIM PSMMETOM,
KOTOPBI BXOMMT B cOCTAR NpeaMeTHOH 067acTi «ECTCCTBeHHO-HAYYHEIC TPEAMETEL. VyeOHEpmM NIaHOM Ha
et w3ygerre oTeeneHo 138 yaelusx 9acos — Ii0 2 9 B HEMEI0 B 8 H 9 Iuiaccax COOTBETCTBEHHO.
Copgepacayue 06pasoBaNMiI MO FoXaM 00y Ienuas
8 rknace
Uro msy=aer xumusi. [IpocTsie @ cnodmsie BeulecTsa. CBOHCTBA BeITeCTB. XUMIIECKuH aMeMenT. POopMb
CYMECTBOBANES XAMHYECKOTO JNEMeHTa. XAMUIeCkHe ABICHHS, HX OTINYHE OT (HBHIECKHX ABICHHI.
JlOCTRIXEHAS XAMUH ¥ HX TIPABMIBHOE HCTIOMb30BaHHe. FCTOPHsT BOSHUKHOREHUS ¥ PASBATHA XUMHH. Poilb
OTEYEeCTBEHHEIX YUEHBX B CTAHOBIEHWNM XuM¥deckol Hayrm. Ocmopmsie sakombl xmvum. Obmiee
3HAKOMCTEO €O CIPYKTYPOR meprommaeckoit Tabmamst: neprons! u rpyrmet. Tadmma L.V, Menzeneesa xax
CIPaBOTEOE IMOCOBHe MLl NONYYSHHS CBEIEHHH O XUMAYECKHX sneMenTax. O0o3HaueHHe XUMIYECKHX
seMenToR. TIpOHCXOXIeEre HA3Banull XuMEdeckny. snemerTon. Tabmuna Menjeneesa Kax CIPaBOdHOE
nocobue ULl DONYYCHHS CREIEHME O XAMHIECKMX 3JeMenrtax. XuMmaeckas (opMyna, MHECKC,
xoadriment: sanucy u grexue dopmyn. Macca aromMoB H MOJeKyN. OTHOCHTENbHAT aTOMHAS Macca.
OTHOCHTEHbEES. MONSKYIApHAsS Macca. PacdeT MaccoBOM OIM XUMIIECKOTO 2JEeMeHTa N0 popmyne
BEIECTRA.
Amorut XUMIEHECKUX ITEMERINGE

JloxazaTenscrea  cuoxEocTs  crpoenus aroMon. Omerrer Pezepdopria. Ilnaserapmas MOASIE
CTPOGHHS ATOMOB. XapakTepHCTHKA HYKNOHOR. B3auMOCBA3E IOHSTHI: HPOTOR, HEUTPOH, MACcCOBOE THCIO.
CoBpeMeHHOe OIpefeieHre MOHsTHs «XHMAIecKall dMeMent». VI3MeHerusd, MPOHCXONAMME C THCIOM
OPOTOHOB, JNEKTPOHOB X HEHIPOHOB B COCTABE ATOMOB XHMHTECKHX 3NEMEHTOB. HsoTomsl, Kax
DA3HOBHHOCT: 4TOMOB OLHOTO dieMerTa, XapaKTepucTHKA DJIeKTPOHOB. CTPOCHHME ONEKTPOHHDLIX
obonouex AaroMoB  SieMerRToB. llomaTHe O 3aBEpIUCHHOM M HE3aBepPIICHHOM  JNESKTPOHHBIX
(sHEpreTHIecKrx) YPOBEAX. PACIONOKEHHE IEXTPOHOR HA IHEPTETHEECKHX YPOBILIX, aTOMBI METaIUIoB 1
HeMeTannos. MOHBL IONOKATENLEEE ¥ oTpunarTensusie. [lonarye mona. MOHEL, 00pa3oBaHHLIC ATOMAMH
METAIIOB ¥ HeMeTamon. [lougrye o6 MOHHON CBS3H, CXeMbl 0OpAs0BAHM HOHHSIX coeppuenui. Cxembl
o6pazoBanms MONeKyl. DIEKTPOHHLIE M CTPYKTypHbIe dopmynsl. Kopanemrras HONAPHAT ¥ HENOIIPHAsL
xuvmaeckae ooz, Cxemsl obpazopauma monexyn coepmuermit (HCI, HyO, NH; 1 1p.). SHEKTPOHERIC K
cTpyKTYpELIe popmyisl. Cxempl 06pasoBaHys ABYXaTOMHBIX MONEKYN BONOPOAA, XJ0p4, CEpPEL, 43072 K Ap.
SNEKTPORHEIE 1 CTPYKTYPHBIE QopMyiIs. KparTsocTs xunmieckos oisy. ITOHATHE 0 MOTAIIHICCKOH CBASH,
Enpnas opupopa xmvydeckod cpssu. Ilomstme 06 arom-womax. Ilomstme o6 obobumectBrersbx
BNEKTpoHaK. Bemomnserse ynpaKHen i, HoAroToBia K KOBTpOIEHOR padore.
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Ipocmote setecnea

XapakTepucTrKa NONOMKEHUS 3IEMEHTOR-METAIN0R W HeMCTAUIOB B Iepromugeckol cucreme.
Crpoenne ux aromos. Ousudeckue CROMCTRE METAIUIOR M HEMETALIOB — NPOCTHIX Bemecrs. Pacuer
OTHOCHTCIBHON MOJNCKYIAPHO# Macchl (MOBTOPCHHE). AIOTDONUS Ha INPEMEPE ONOBA, thocdopa,
KHCIopoxa u yriepona. KonmaecTso BemecTsa o eIMHILE! €10 HAMEPEHMS: MOMNE, MIUIHMOIb, KAIOMOND.
[locTosmnast Asoragpo. Pacuer MONEKYMApHBIX MAace BEINCCTB MO WX XAMAYSCKEM bopmyiam.
MunnumoiapHas ¥ KHIOMONSIPHasS Macchl. BLITONHEHWE VIPasKHCHHH C HCHOML30BAHMEM IIOHSTHE
«IOCTOXHHAS ABOIajpoy», «KONMYECTBO BENNECTBA», «Maccay, «MOJspHas Maccay. OGobmenme u
3aKpeneHre sEanKi 1o TeMe «KonuiecTso BemecTsay, pelleH e SKCIepAMEHTATLEEX 3anay. [lomsrue o
MOTApHOM 0OBeme razor. Hopmansnste yemosus. MuIaMONsIpHE B KaIoMomnspasi o6sem. BomonHenye
YUPaOXHEHHE C MCHONb30BAHHEM NOHATHY «MOJSIPHEN 00BEM», GKONMYECTBO BENECTBAY, (MACCAN,
«vomApras Maccay, Obobmenne u saxpenvierye 3HaHui Ha Temy «Monspusii 06Bem rasoBy, pelenne
SKCHEPUMCHTANLEBIX 3afad. Obobmenue W cmeremaTy3anus 3HaHuWd. Pemenwe 3amay m yupacHenuid c
HCHONB30BAHAEM  IIOHATHH (KONHTECTBO BEIIECTBAY, (MOILIPHAS Macca», «MOJAPHBIX OOBEM,
«IIOCTOsHHAsL ABOrampoy.
Coedunenna XUMUUeckux 3nemMennios

Hosnsrue o crenenu oxwmenenus. ONpeneneHHE CICHCHH OKUCHEHHS 1o (HOPMYNaM COCIUHEHH.
Cocrasnenne hopMyn GUHAPHBIX coenuuenuil, ofmmi cnocob ux HazBaumit, Oxcumpl. COCTABICHHC HX
opmyr u Haspenuit. Pacuers mo hopmyiam. Cocras ¥ HasBanus OCHOBAHMHE, UX Kiaccudrkalms. Pacuerst
o (opmynam ocxosanuit. TIpencrapurems: NaOH, KOH, Ca(OH), Pacderst mo hopmyiaM oCHOBZHH.
CocraB u Ha3sBapys KMCNOT, HX Kiaccupukanus. Pacterst mo dopmynam xucror. IlpeacraBurenn KHCIOT.
Pacuerst 1o hopmynam xucnor. Cocras i Basauws colielt. Pacwers: mo dopmynam conett. Ipencrasmreny
canet: NaCl, CaCO; Caz(PO4),. Pacuerst mo Qopmynam coneii. Ilpoeepounas pafoTa HO OCHOBHEIM
KI[accaM HEOPramHIecKHX BemecTs. Pacuers! no opMyiaM OCHOBHEIX KNACCOB HEOPraHMYECKUX BEIIEeCT.
Anoreprble ¥ KpEcTATIHEecKre Bemecrsa. Kpucrammyeckue pemerxu. [lomsrus o MEXMOJNCKYIIPHOM
B3AUMONCHCTBAM M MOJISKYIIAPHOM KpucTamudeckol penterke. CBOMCTBA BEMIECTE ¢ HTHM THIIOM PEIIETKH.
CaolicTBa BEIECTE C PA3HBIM THMIOM KPHCTANIMYCCKIX PELIETOK, X MPHHANTENHOCTS K PA3HEIM KIACCaM
COcOUHCHHHE, DB3aMMOCBA3h THIIOB KPHMCTAINMAYECKHX PEUIETOK M BHJOB XHMHYECKOH cBssH. ITOHATHI O
UHCTOM BEIIECTBE M CMECH, MX OTIHYHA. HpumMeps! xuzkux ¥ razoobpasuenx eMecelt. CrocoBsl pasenesns
cmeceld. [JoBATHA © HONM KOMIIOHERTAa cMecH. BrrupciicHue ee B CMECH W PAcueT Macchl Wid o6bema
BEIICCTBA B CMCCH 110 €ro fojie. Pemenne safay ¥ yupaxHesu# Ha pacder nomu (Maccoroi wiu 06BeMHIoi)
¥ BaxXOKACHHE Maccel (00beMa) KOMIOREHTa CMECH. BUIONHEHAE YIPaKHEHHit ¥ PEIICHKE 3a1a4.
Hzmenenun, npoucxodamue ¢ eewjecmsamu

Crioco6s! 0UMCTKH BEIIECTB, OCHOBAHHKIE HA UX (PH3HYCCKHX CBOHCTBax. OUMCTKa TRTHEBOM BOJLI,
neperorka HedTy. [lomrrue o xummyecknx ABNCHMEXK, UX OTIEME OT Qusmgeckux. [IpH3HAKE ¥ YCIOBUS
TIPOTEKAHNS XUMIYCCKUX peaknui. Peaxnus roperrs. KomauecTBeHHAN CTOPOHA XWMHYECKHX PCAKIAl B
ceere yueEks o6 aromMax W MoNexynax. 3HaucHuc 38KOHA COXpaHEHHMs Macchl pemects. Poms M.B.
Jlomonocosa 1 [I. JlanbToHa B OTKPHITAY H YTBEICICHUE 3aK0HA COXPAHEHI MACCH! Bemects, JToMsITHE O
XEMUIECKOM YPABHCHUH KaK 06 YCNOBHON 3amHCH XEMAYCCKOM PEAKIHY C TIOMOMIBIO XMMAYECKHX (POPMYIL.
3naueHnAe HEACKCOB U KoadduimenTos. CoCTABNCHNE YpaBHEHAN XUMIMECKHX peaxuuii. Pemenye 3anad
Ha HAXONCICHHE KOJNHYECTBE, MACCH! HITH 00heMa NPOJyKTa PEakHy IO KOJHYECTBY, Macce Wik 0GneMy
HCXOJHOIr0 BEL(CCTB. 1€ XKe pacdeThl, HO ¢ HCIONb30BAHMEM HOHATHA «IOI) (MCXOAHOE BEMIECTRO IAHO0 B
BAJIE PACTBOPA 3aNAHHOM KOHILEHTPAUMH MM CONEPHHT OUPCACHCHHYIO JOMo npuMeceir). Pewenue
SKCHEPUMEHTANLEbIX 3379, 3aKpeNNIEHHE SHAHMH 10 TeMe «XHMHuYeckue ypaBaerns». CYIHOCTS peakiiuit
Da3NOACHUA H COCTABNCHUE ypaBHenmmi peakiyd, NpOAeNauHbX ywmTenem. [loHsTHe o ckopocTH
xeMuHecknx  peakuud. Kararmzatoprr, Qepmento. CymmocTs peakmmii coenumenus. Cocraniense
YPABHEHHH peakiui, Mponenanasx yarrenem. Cymmocts peaxuuil samemenus. COCTaBNCHHE YPaBHEHHI

5



peaKuyii, IPOENARHEX yauTenes. PO akTMBHOCTH METAIUIOB, 6r0 HCHONB30BAME MU IPOrHO3HPOBAHILT
BO3MOMHOCTH IPOTEKARHS PEAKIIE MEXTy METAIIAMY H PAacTBOPAMHE KHCIOT. Peai(uy BrIrecBenys ONHIX
METAJUIOB H3 PACTBOPOB MX conell mpyrumm Merawiame. Cymmocts peakiuii obmema. Cocrapnexue
YpaBHeHHH peakuiid, HpONENAHHBK yumTeneM. Peaxnus HeHTpanusaldd. YCNOBHS TeYeHHWS peakimid
MEXIy pacTBOpaMy KMCHoT, mmenodweit u coneli ;o xomma. THIBI XMMMYECKMX peakuuid (IO NpU3HaKy
«9HCIO ¥ COCTAB MCXONMBIX BENIECTB W IPOAYKIOB PCakIUi») Ha NpHMEpEe CBOMCTB BOMBL Peaxmus
PA3TOMESHIS — HICKTPONH3 BOMBL. Peakimy CoemHEe R — B3aUMOEHCTBHE BONE! ¢ OKCHIAME METaNIoB 1
HeMeTaoB, [IoHITHE «rHAPOKCUIEIY. Peaknup 3aMeINeHls — B3aUMONEHCTBEE BOABL C IUENOTHBIME ¥
MENOYHO3EMENBHEIME MeTanmaMy. Peaxrym ofmena (Ha NpEMEpe IHAPOiH3a cynbdara aloMMHI H
xapbuza Kanmsiis). Perterue 3anad o yupaxsesni. IToaroToka X KOHTPOILHOE padote.

Hpocmeiiniie onepayun ¢ 6eliecmeams (XUMuHecKul RpaKmuKym)

Tlpaprna TexHuEKH O€30NacHOCTH Iy obpamerms ¢ maboparoprsm obopyzosanueM, py pabore B
KabHHeTe XUMHK, 3HaKoMeTBO ¢ Jiaboparopusm obopyaoBanneM. DH3MIECKAS ¥ XAMIYECKAE PEAKIIHK IPH
ropenwu cpevn. Kagecrsenupii cocras woussl. Cpela mowseHnoro pacteopa. Ananus sogslt [Ipospaunocts
pomnL. [IpusHaKy XHMEYECKHX PEaxidi: BRIICNCHIe Ta3a, BEIIACHHE 0Calka, M3MEHEHNEe [[BETA BEIIECTR.
Kagectnennple peakuuy. [IpuroToBNeHre pacTBOpa Caxapa B pacyeT ero MAcCOBOl [0 B PACTBOPE.
Pacmeopenue. Pacmeopst. Peaxuun uonnozo obmein. OKUCAUMENbHO-60CCIMAILOGUINENBHDIE PEAKUILL

PacTeoprr. PH3nTecKas ¥ XEMEYSCKas TCOPHA PacTBOPOB. TernoBble ABIEHHS [PH PaCTBOPEHMH.
Campars ®  KPHCTANIOTHAPATHL, KPHCTAHM3AMOMHAs Boja. Hachlumexdple, HEHaCHIIEHHBIE,
IIEpeChHICHNEIE PACTBOPEL. XOPONIO PacTBOPHMbIE, MAIOPACTBOPHMEIE X NPaKTHIECKH HEpacTBOPHMLIE
BENIECTRA. DNEKTPONKTE ¥ HESNEKTPOIATEL. DIEKTPONATHYECKas MUCCOTHAIMA ¥ acconpanus. Mexannam
AHCCOIMAIAY BEIIECTB C PasTHIHEbM TEIOM cBisy. CreneHs snexrpormraIeckol maccomuanmuy. Cunbuse
u cnabrie SNEeXTPONKTEL. DIEKTPONHTE H He3NeKTPONuThl. MexarsM ACCOUMAMY BElIECTE C Pas/IiIHbM
tAnoM cBs3r. CTenmeHnh siexTpolMTEIcckoi muccorwanmn. Crummste ¥ cnabple amexTponmtel. Momsl
Cpoifcta uonos. Knaccudukarmst MOHOB O cocTaBy (TPOCTHIE M CIOXHEBIE), IO 3apsdy (KaTHOHE! 1
AHPOHEL), 10 HANMIMIO BOAHOH 060J0uKy (THapoTApORaNie B HeraApoTHposanue). OCHOBHEIE [OJIOIKEHNIS
TH]I. Peaxam B BOZHEIX PAcTBOpax aieKipoiuros. HeobpatmMble u obpaTuvble peakiuy. Moexyipnoe
¥ MONHOE ypaBHeHue peawipaii. Peaxuus uommoro obmewma. Peaxmwm meditpamusamuu. Keemorsn Hx
KIACCHOUKANKS 0 PasIHIHBIM UpusHakaM. ONpeAENeHHE KUCNOT KAK STEKTPONHIOB, WX MHCCOMHMAIHA.
BaayMOHeHcTBHe KACHOT C MeTAINaMM, YCIUOBHA TCUCHMS OTHX peakiui. OIeKTPOXMMHYECKHH psii
HANpSKEHus METAJUIOB. DB3aMMOEHCTBHE KHCIOT € OKCHAAMM METalIOB M OCHOBAaHHAME. Peamn
HedTparAzany. B3auMONCHCTBHE KMCNOT C CONAMM. JalkiCh YPABHCHHH poakid (MONEKYHAPHBIX M
HOHHBIX) ¢ HCIIONE30BaEMeM TabIumer pacrsoprMocTd. Onpefenenne OCHOBARAN KaK SIEKTPONHTOB, HX
mucconpamys. Kmaccnpukangs OCHOBAHWE IO pasNuYHbM lpHsHakaM. B3auMOREHCTBHE OCHOBAHHME C©
xpcnoTaMy (mopTopenme). BaaumopelicTrre mienoued ¢ commm (pabora ¢ Tabnuned pacTBOPEMOCTH) H
OXCHEAME HEMETANN0B. Pa3noxeHne HepacTBOPHMEL OCHOBamuil. CocrTan OXCHAOB, HX KNACCHOUKAIMI.
CpolicTBa KECHOTHBIX 1 OCHOBHEIX oxcuaoB. Ompemencuue coleil Kak SNEKTPONHMTOB, WX IHCCOLAAIMS.
Ksracenbukanust comeif. Bsaumopeiicrsue comeif ¢ MeTaiamMu, OCODEHHOCTH 3TAX peaKiui o
panMopmelcTRae comelt ¢ comsmu {pabora ¢ Talmuneidl pacTROpMMocTH). BsammonedcTsme conei ¢
KHCHOTaME ¥ Ienodamy (osTopenne). [IoHATAE 0 TeHETHIECKOH CBAZH M MeHeTHICCKUX PIAax METaNIoR X
HeMETannoR. Pasmamele NpMSHAKK IdlaccH(HKAUMM XEMEgeckux peaxuuit. Onpezenenwe crenenei
OKHCIEHHs 3VEMEHTOB, 00pasylommux BelmecTsa pasimaebx Xnmaccos. Peaxmum OBP. Ilomsarue 06
OKHCIATENC ¥ BOCCTAHOBHTENE, OKMCIEHMM ¥ BOCCrapoRNeHuM. Pemende pacyeTHBIX 3afad IO
YPABHEHEAM, XAPAKTCPU3YIOMMM CBOMCTBA OCHOBHBIX KIIACCOB COCIMHEHMH, ¥ BBIIONHEHME OCHOBHBIX
KIIACCOB COSNEHEeHHE STOr0 IUAHa HA FeHeTHUSCKYI0 CR3L. [I0ATOTOBKa K KORTPONkHOH padore. Ftorosax
KOHTPONBHAS paboTa.



9 knacc
Obuna xapaKmepucinuKe XuMuLeckux stenenmos (4 ¢).

CTpoeHre aTomMa, XapakTep IPOCTOr0 BEINeCTBa; CPAaBHEHME CROMCTB TPOCTOrO BEINECTRBA CO
CBOMCTBAMY NIPOCTHIX BEITECTR, 0OPa30BAHHEIX COCENHAMM II0 NEPHOAY W IOATPYIINE SINEMEHTAMH; COCTAB
M XapaxTep BHICHIEr0 OKCHMa, TEAPOXCHIA; COCTaR JIETYUEro BOMOPONHOrO COSHMHEHYS (IUIT HeMeraiua).
Caoiicrsa anexrponrros B csere T, Iemermuccrwe pams: meramra n gemerasa, CaMOCTOATCHbHASL
pabora ¢ ygammumucs. 3akpenneHHe MaTepHana. [IOHSTHEe 0 NepeXONHEIX sneMerTax. AM(OTEpHOCTSH.
[enermaeckuit pay nepexonuoro snemenTa. [lepropmdecknit 3akor 1 [leprojuaeckas cucrema, CrpocHue
aroma. 3razenue 113 u I1C.

Memanns (14 u)

KapakTepHCTHKA TONOKEHHS sNeMeHToB-MeTannon B llepuogmaeckoit cucteme, CrpocHue aroMoB
MeTauroB. MeTalmyeckue  KpUCTAIDIHYECKHEe  pemersd. Merammdeckas  XWMHUECKAsT — CBA3L.
Xapakrepucruka OOLIMX  XUMAYCCKHX CBOHCTE METAIOB HA OCHOBAHHE HX IOJNOXKCHUI B
BICKTPOXHMIYECKOM PSIY HAUPLKEHHHE B cBeTe NPeXCTABNCHHH 00 OKMCHHTEIBHO-BOCCTAROBUTEILHEIX
peaxnpgx. CamMOPOAHEIE METANNEl H OCHOBHEIE COGAHHESHHMS METAIIOB B NpHEpone. Baxugeimme pyusL
TMorsTHe 0 METANNYPIAK ¥ €€ PA3HOBUIHOCTSX: IEPO-, TRAPO-, SNEKTpoMeTanypruy. Kopposust MeTaILIoB.
Crroco651 3am@Th! METAIIOR OT Koppo3md. OcoO0eHHOCTH (H3HICCKUX ¥ XEMEYCCKUX. CBOUCTB IIEIOYHLIX
Merannos. Baxeiimue coejuEenus MEIOYHEIX METAIICR: MICNOYHM, COJNH; MX CBOMCIBA K IpUMEHEHHE.
Obmiasi XapakTepHUCTUKA METAIIOB BTOPOM IPYINLI INABHOH LOATPYUILI, OCHOBHEE (QH3WIESCKAE H
XMMHIYECKHAE CBOMCTRA IEIOYH03eMENLHEIX MeTaion. Baxaeiiume coemuuenus Ca 1 Mg, BxX npuMeHenue.
Ponp xaumslas @ MarHus B JKUBBIX oprazusMax. Crpoemme aroMma, GH3HUECKME H XMMUMECKHE CBOMCTBA.
Ilpumenecrue amoMuapst. COCAUHEHHS ANOMEHES — OKCMOBl M CHIPOKCHABI, HX aM{oTepHOCTS.
BaxcneHmue comu amoMuHHA. 3aKpEeIUICHME M CHCTGMATH3AUMS 3HAHAH [0 INaBe IepBoi: obmas
XapaKTEepHCTHKa MCETAIOB, XHMHYCCKHE CBOMCIBa METAWIOB. PcuicHHe SKCHCpPUMEHTANLHBIX 3a51ad,
pemiesne ypasHemuit, Crpoenme aroma sxenesa. QusHueckue ¥ Xemvudeckue cpoficrna. [lpumenenwe
xenesa, Coemunenus xenesa Il w xenesa Il I'enermyecxue psgpl. KavecTseHHnle peakipy Ha WOHE
JKeTesa.

Ceoiicmea memannos u ux coeOunernuii (xumuueckuii npaxmurxym)(3 «).

PemcHue NEMOYCK XHMHYECKHX NPCBPAICHEM II0  BapHanTaM. I[IOBTOpEHME HA NpaKTHKE
XAMHYECKHX CRBOMCTE METAUIOB. 3aKpelseHye 3HANMH IO paclo3HABAHHIO U IIONYUCHHIO BEIECTS,
3aKperIense SHAHMH 10 XMMUYECKUM CBOMCTBAaM BEIIECTB.

Hememanne: (26 4)

[Monoxerne remeraminon B [lepromuaeckoll cucreMe, OCODEHHOCTI CTPOSHUS X aTomos. Pamsr DO.
Kpucrammmyeckoe CTpoeHEE HEMETANIOR — IIPOCTBIX BemrectB. Asorporus. Osoxm. Cocrae Bosgyxa.
Cuzpueckre cBoiicTBa HeMeTammoB. OTHOCHTENBHOCTE NOHATHA «METAILI» M «HEMETALI». XAMIYECKHE
cpofictBa HeMelamwmop. OKUCIHTENLHLIE CBOMCTBA: B3AUMONEHCTBHE ¢ METAUIAME, BOLOPOZIOM, MeHee
DNEKTPOCTPHUATENLHLIMA  METANIAMH, HEKOTOPRIMH CIIOMHBIMNI  BCINCCTBAMH. DBOCCTAHOBHTENLHLIE
CBOWCTBA HEMETAIOB B PEAKIHMsIX € KHCIOPONOM, CIHOXHBIME  BEIHECTBAMH-OKKECIMTENIMHE.
MaxpoaneMenTs! B MEKPOIIEMEHTH. POIS MEKPOSIEMEHTOB B AMISHEACATEIBHOCTA PACTEH I, ICHBOTHBIX |
venopera. Oprapmgecxne pemiecTsa: Oemxm, SKHpsL, yruesoxsl. Pepmenrsl. Buramumst, [opMombL
IMonoxenue B [lepromaaeckoit cucreme I, M. Menneneesa. CrpocHue aToMa ¥ MONeKyNel. OHipgeckre i
XHMHYECKHE CBOMCTBA BOMOPONA, €ro MONy4eHue M npuMexeHue. OOmas XapakTepUCTHKA TaNOreHOB.
Crpoenne aToMOB FaJIOreHoB, CTENCHE UX OKHCNeRns. CTPOCHAES MOTICKYI IAloreHoB. I'aloressl — pocThie
BEIUECTBA. 3aKOHOMEPHOCTH B M3MEHEHHH HMX XUMHYCCKEX K (PH3MYCCKHX CBOHCTB B 3aBACUMOCTH OT
YBCIMYCHES NOPS/IKOBOIO HOMEpa XHMUYECKOro sneMeHTa. KpaTiue cBeaeHEs o Xiuope, 6pome, mofe,
drope. Ilomygenume xmoposomopona. XNOpPOBOJOPON B HpUpoxe. XJIOPOBONOPOX M CONSHAS XHCIOTA.
XJopuzEl, MX NpEMEHeHHEe B HApPOXHOM Xossficrse. IloiyycHHE TalOrCHOB METONOM 3IEKTPOINH3A.
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bromorngecxoe 3HaYEHAE TANOTEHOB M HMX coemunenmi. Ilpumenenwe ramoreHoB. CrpoeHEe aroMa
Kacnopona. AJnoTpomds KMCnopona. XapakTepACTHKA XAMHYECKMX CBOMCTB KHMCIOPOAA B CRETE
npencrapnermit o6 OBP. Ilpmmenesme xmenmopoma. Crpoenme aroma ceprl, AsoTpors. POusmdeckue
cBoiicTea poMOMYECKOH Cephl, XapaKTepHCTHKAa XHMHYCCKEX CBOMCTB cephbl B CBETe MpeacTanneHwii ob
OBP. Baxsaefinme cOeMHCHES CEPBI: CEPOBOJOPOL, CYIBQUIBL, OKCHIEI, CEPHECTAS KHCIOTa, CYNLOUTE
X CBOHMCIBA, NONYYeHHE X IpHMeHcHHe. Pa3bapicHHAsA ¥ KOHUGHTPHpOBAaHMHAs CEPHAs KHCIOTA, €e
CBOMCTBA, IONYYCHNE ¥ NpUMedeHne. Peaxnuu B3auMOACHCTBES ¢ cepHOH kmcnorofi. CrpoeHue aTroMoB
asora. CTpocHre MONCKYJIL! a30Ta. (PH3HYECKHE B XEMHIECKHEE CBOHCTBA a30Ta B CBETE NIpefcTaBiIeHnil 00
OBP. Crpocrne MOIeKymbl aMMHaxa. QH3EYECKHe CBOMCTBA, HOJNydYeHHME, COOMpanue, pacro3HaBaHue
aMMuaKa. XHMHYECKHE CBOMCTBA aMMHAKa: BOCCTAHOBHTENBHEIE H oOpazoBaHme MOHA AMMOHMS 10
JOHOPHO-aKUENTOPEOMY MexanusMy. Com aMMOHHMA: COCTaB, MOMYYEHHWE, (H3MHUECKHEe B XAMUIECKHE
cpoitctpa. Ilpencrasmremu. IlpEMenenme B HapoxmoM xossicrne. Oxcrapl azora. AsoTHas KACHOTa, e
cpolicTea M mpuMmeHcHue. Hurparsl, cenmtpil. Crpoemme aroMa. Asuorponusi. CpaBHeHHe CBOMCTB H
IpUMCHCHHE XpacHoro H Oemoro (ocdopa. Xummdeckue csodicrea (ochopa. Oxeun docdopa (V) m
oprodochopras xaciaora. Coma oprodocdoproii xucnoter. Pocdop B upupoae. Pocdoprrie yaoGperusL.
Crpoenue aroMa yriepoga. AuoTponus, cBolicTBa MogHpuKaumil — anvasa 1 rpapura. Vx npuMerene,
Amop{EEIE YyrIeposl ® ero copTa: KOKC, CaXa, JPeRecHbN yrois. AZCopOIms 1 ee NPaKTHIecKoe SHAYCHHE,
Kuvwmgeckre coicrsa yruepona. OKCHIb: YIIepoaa, MX CBOHCTRA, IONyYeHne ¥ Ipmvenenue. Crpoerue
MOJIEKYJI OKCHIOB YIIepoa. YTOoNBHAL KMCIoTa i ce conr. Baxneimue xapboHats: kansiur, coua, NoTam
— WX 3Ha¥eHHe W NpuMeHeHHe. Pacmozmapamme xapbomartos. Ilepexon xapbomaTor B ruppoxapboHaTsl H
obparzo. Crpoesne aroMa. CpaBHeHHE ero cBoiicTB co cBoficTBaMm aToMa yriepoxa. Kpuctammuueckui
KpeME®ii, CpaBHesye ero cpodcTs ¢ yrmeponom. [Ipmpomuele coemunenia Kxpemumss: Si0s, cummxarsl #
AMOMOCEIIMKATSEL. PasHOBHIHOCTH cTexna, ero npopcxoxcaenue. Ilomygenme meMenta. [IpoH3BoacTBO T
npuMeseEne crexia, dapdopa, ueMenta. 3axpenerre M CHCTEMaTH3AIWA 3HAHEH [0 TeMe: CTPOSHHE
ATOMOB HEMETAIUIOR, KOBANCHTHAS HEeONIpHAT XUMHIecKas CBI3b. Pemrenne sKCIepaMEnTaNLHBIX 3a1a9 1
ypasHerui peaxnu#. [Jogrorosxa x KOHTpONBHOR paboTe. 3aKpemsicHMEe M CHCTEMATH3alys 3HaHMHA 0
TeMe: XuMprdeckue u GH3HIECKUe CBONCTBA HeMETANNOB, XHMHMICCKHE PEakUyM, KOBaJeHTHAs [ONIpHasd
cea3k. Pemenme sxcrepuMeBTANLELIX 3aJa4 K ypaBHeHni. [ToAroTosKa Kk KOHTpoabHOH pabote. Pabora Hay
ormbxaMy.

Ceoticmea Hememaniios 1 ux coeounenni (3 4).

Pemerue oKCMEpEMEHTANRHBIX 3agad  no Teme «lloxarpynma xucnopoza». Pemerme
AKCIIEPUMEHTANBHEIX 3a1ad o Teme «[loarpymma a3ota ¥ yriepofay. 3akperieHue sHasuil To MOIy4CHII0
H PaclO3HaBaHKIO [a30B.

Opzannuecxue eemecmen (12 u)

BeniectBa opragugeckue ¥ Heoprapugeckue. [Iprammsr MaOrooGpasus OpraHuveckuy COSNMHeHMH,
BaegTHOCTh. XWMHYECKOE CTPOCHHME OpraHmuccKux coemuscHzmi. MONeKynapHsle B CTPYKTYPHEIE
(GOPMYJILI OpraHMYecKHX COESAMHEHMHH. |'oMONOrHIecKkuil psj IpeaensHbIx y/B. Pammransr Msomeps: u
wzomepus. Pu3pgecKre W XEMUHeckne cpojicrsa. MeTay @ STaH: CTpOCHHE MONEXyn. l'operue Merana u
srana. [IpuMerenne Merara. XuMHIECKoe CIpOeHre MONEKYIs! a1unesa. Jpolinas caa3p. Baaumoneicraue
oraneEa ¢ Bomoid. Ilomamepmsanmus ormnena. [lommsTmioer # ero agmavenpe. IlomsaTne o mpemenbHEX
OZF0ATOMHELN. CHHEPTaX Ha NpUMEpe MeTaHoNa W 3Tagona, TpexaroMmeni crmpr rimuepur. Oxucrenue
STHIIOBOIO CIMpTa B YKCYCHRIA amemerun. IlomsTne o6 anpjaerpnax. OxuciIeHHe ambleruna B KHCHOTY.
OEOOCHOBHBIE HErpeAebHbe KapboHoBse KUCTOTH Ha NMpHUMEpe YKCYCHOH KucioTel. Ee cpoiictea m
npuMererne, CreapHHOBas KHCIOTA KaK IIPEACTABHTENL JKMPHLIX KapDOHOBBIX KHMCICT. Peaxnus
srepuduraruy. ITongrye o cloxHEbX s¢upax. ITorgrre 06 aMUHOKRKCIOTAX. Peakuuy NONMKOHKSHCAMY.
Benxu, wx crpoenve ¥ GHoyormyeckas pons. IlenTuanas cBH3b M DoNunenTansl IlepBrusas cIpykrypa
tenkos. Bronornueckue dymxes 6enxos. CpoiicTsa GelKoB M KadecTBeHHEIE peaknuy Ha benxu. [JonaTne
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o6 yriesonax. ['moxosa. Ee csoitcTa ® smauenne. Kpaxman m nemmonosza. Mx Ononormyeckas pois.
TMommveps! IPUPOAHEIE H CHETCTHYCCKECS. Peaxumy nomuMepr3ame | noyHKonaercanuy. Ilnactmaces: &
BOJIOKHA. 3aKpernienye U CUCTEMAaTH3AIMY 3SHARMK. Penlenne 3KCuepuMeRTanbHBIX 3a/a.

arpennenue (64)

Obobuenye, 3akpelieHne H CHCTEMATHRAIAS 3RaHKl o Kypey xuMmmm 9 xmacca. Iloroperue
npolinennsx Tem: Ilepuozuueckuil 3akos ¥ llepronudeckas CUCTeMa, BHAB XEMIIECKEX CBI3EH W THIILI
KPHCTATNMYECKHEX DEMIeTOK, THIBI XEMHUCCKMX PEaKuuH, KNacchi XUMUYECKHX coefunenuil. Pemerme
DKCIIEPUMEHTANBHEIX 327124, PEIeHHE YPaBHEeHAN peakiiui.

MesicnpeomemHnle CGA3NU

Peanuzanys MexXOpeIMeTHEIX CBs3ed IpH U3yYeHHH XMMEM B 8 1 § Kiacce OCymIeCTBAAETCS Yepes
HCIIONE30BaHUE KaK OOIX GCTECTBCHHO-HAYWHBIX UOHATHH, TaX W IMOHATHH, SBISIONMXCH CHCTEMHBIME
JUIS OTASNBLEBIX TPEAMETOB ECTCCTBEHHO-HaydHoro nmiora OOIIHe CeCTeCTBCHHO-HAYYHBIC IIOHATHA
HayuHEH (hakT, THIIOoTe3a, 3aK0H, TEOPHs, aHANHS, CHHTE3, KIaCCH(QUKAIus, NePHOAUIHOCTh, HabIIONCHNIE,
HKCIEPUMENT, MOIENMPOBaHME, W3MEPSHME, MOJENL, SBICEME, LAPHUKXOBBIE Sddexr, TeXHOJOorus,
marepranbl Ouznka: MaTepus, aToM, SNEKTPOH, [POTOH, HEHTpPOH, MOH, H30TON, PajMOaKTHBHOCTS,
MONEKYNa, 3NMeKTpudeckuit 3apsf, TPOBOJHUKH, NOMYIPOBONHHKMA, MUSNEKTPHKH, (OTOINEMEHT,
HHJTUKATOP, BEMIECTBO, Teno, oOnLEM, arperaTHoe COCTOSHEE BENIECTBAa, a3, PacTBOP, PacTBOPHMOCTD,
KpUCTaUMYecKas pemérka, Ccru@aspl, (U3MYECKMe BEIMYUHE]l, COMHULEI H3MEPEHHS, KOCMEYECKOE
IPOCTPaHCTBO, INaHerel, 3B&3kel, Commue. Buonorma: QorocmETes, mpxanue, Ouocdepa, akocucreMa,
MMUCPANLHbIE YXOOPSHHS, MHUKPOIIEMEHTEI, MAKpOdNEMEHTEI, NHTATeNbHEIE BemecTsa [ eorpadms:
armocthepa, rugpocdepa, MUHEPaNb], FTOPHEIE HOPOABL, IONE3HEIE HCKOMIAEMBIE, TOIIIMBO, BOANLIE PeCYPCLL.

InapupyeMble Pe3yIbTATE! 0CBOCHAA Y9eOHOro npenmera

Auunocmuste pesynomantst OBpuaron{uiica ROIYUUNL GOIMONCILOCHIL ONA (DOPMUPOBAHUR CACOPIOWAUX
nAuunocmnuix YV

* ONPpEECNCHUE MOTHBAUMM H3ydeHNs yueOHOro MaTepHana;

* OHLCHHBAHHC YCBAHBAGMOIO y4eOHOro MaTepHaia, HCXO/A U3 COMMANBHEIX M MHTHOCTHEIX IEHHOCTEH;

* NOBLINEHHE CBOEro o0pasoBaTENBEHOIC YpPOBHS M YPOBHA TOTOBHOCTH X H3YIEHHIO OCHOBHBIX
WCTOPHYECKUX COOBITHI, CBI3AHHbIX C PASBUTHEM XHMHHM H 00IIeCcTBa;

* SHAHKC NPaBHJ NOBEACHUS B UPC3BLIYAHEIX CHTYANHSIX;

°*  OUEHHBAHHC COLMANBPHON 3HATAMOCTH Npodeccuil, CBA3ZAHHbIX ¢ XAMHACIH;

° BIANCHWC IpasiiaMH Oc30LacHOro cOpamieHHs ¢ XHMHYSCKHME BelecTBaMH ¥ OBOpyiOBaHHEM,
TIPOSBNEHHE IKOSIOTHUECKOM KYNBTYPLL.

Memanpedmemmpie pezyavmaricol

Perynsrruennie

OOyuaionguiics noiyuunt G03MOIICHOCHL QNS POPMUPOGAHLIL CReOYIoupUx pezyisinusnsx YV

° LENenoNaraHfe, BKMIOYAX NOCTAHOBKY HOBBIX NEJecH, NpeoOpazopampe MOPaKTAYECKOH 3amagu B
TI03HABATENLHYIO, CAMOCTOSTEILHBIH AHAM3 YC/IOBME JOCTHIKCHHS NENH Ha OCHOBE yU&Ta BEINCICHHBLX
YUMTENEM OPHERTHPOR NEHCTBY B HOBOM Y9eOBOM MaTcpUale;

* IUIEHKPOBAHUE ITYTH MOCTIDKEHMS Menelt;

° YCTaHOBJIEHHE LENERLIX NPHOPHUTETOB, BBINCICHHE ANBTCDHATHBHEIX CIOCODOB MOCTIDKEHMS LENM M
BBIOOP Haubonee ad@dexTEBHOTO crrocoba;

° YMEHHE CaMOCTOSTENLHO KOHTPONHPOBATE CROE BPEMS B YIPABILSITE HM;

* YMEHME NPUHUMATH PENICHEA B MPOGIEMHON CATYALEM;

* [IOCTaHOBKA YYeOMBIX 3a5lad, COCTABICHHC IUIAHA K IOCICA0BATeNLHOCTH geicTnumit;

° OpraHu3amus PadboYero MeCTa NpPH BLINONHCHAY XHMEICCKOr0 IKCTIEPHMEHTA;



* [OPOTHO3UPOBAHAE PE3yNbTaToB OOYYeHMs, OLECHUBAEHE YCBOCHHOTO MarepHana, ONEHKa KagecTha X
YPOBHA IIONYyYSHHEIX 3HAHMEH, KXOppexums INaHa M cnocoba geHeTBHs Ipu  HeoOXOMMMOCTH.
TTozmaparensusie ObyqaONIIHCS TONYIAT BOSMOKHOCTE JIst (POPMEPOBARE CIEAYIONAX TO3HABATENBHEEIX
YVII:

*  [IOMCK ¥ BEIICICHAC HE(OPMALIH,

* amanes yenoBmd u rTpeboBaHmit 3azauM, BEIOOp, comocTaBieHme  o60cHOBaHMWE CIOCO0A pEelICHHS
3aAYH;

* Beifop raubonee 3 PeKTHBHE Cl10c0C0B perIenns 3a/aYd B 3aBHCHMOCTH OT KOHKPETHEIX YCIOBMI;

*  BBUIBAIKCHME H 000CHOBaHIE THIIOTESBL, BRIOOP crocoba eE IpoBepKi;

=  CAMOCTOATENLHOE CO3NAaHME AIrOPHTMa JHEeATeISHOCTH OpH pPEeHHH IpobleM TBOPUECKOro M
TOMCKOBOTO XapaKiepa;

*  YMEHHS XapaKTepH30BaTh BELIeCTRA 10 COCTABY, CTPOSHHIO M CBOHCTRAM;

* OIMCLIBAHME CBOMCTB: TBEPHLIX, XUMKMX, Ia3000pasHHIX BENMIECTB, BBUACHCHHE MX CYECTBSHHBIX
IPHA3HAKOE;

* H300paKeHMe CcocTaBa IIPOCTEHIIMX BEMECTB ¢ NIOMOMIGIO XWUMHYECKHX (OpMyN U CYIHOCTH
XEMHYECKHX PEAKIAH C IIOMOIIEIO XHMHIYECKHX YPaBHEeHNH;

* NpoBeAcHHWEe Habmozxenwm#, ONWCAaHAe NPHM3HAKOB W YONOBHE TEYeHMI XMMHYECKMX peaxiHii,
BEIIIONHEHNE XEMHIECKOTO 9KCIIePUMEHTa, BEBOIL Ha OCHOBE aHanm3a HaOMoAeHHH 34 SKCHePUMERTOM,
penienne 3824, NONYIeHre XUMATECKol MHOOPMAIHR U3 PA3IUTHE ACTOYHAKOB;

*  YMCHHE OPTAaHZ30BEIBATE MCCHENOBARME C MENBIO POBEPKH THIIOTE3;

*  YMCHEE IEIaTh YMO3AKNOSeHAS (MAIYKTHBHOS | IO aRaliOTHM) ¥ BHBOMIBL,

* yMEHEE OOBEKTHBHO OLEHHBATL HHQOPMALMIO O BEIIECTBAX M XHMHYECKHX IIPOLECCAX, KPHTHYCCKH
OTHOCHTECS K IICEBIOHAYUHOMN HA(OpMATIHA,

Kommynuxamuenvie

Obyuarowuiics nomy<um O3MOACHOCHL Qi (POPMUPOBAHUS CREOYIOWUX KOMMYHuKamuygnuix YY1

*  NOJIHOE ¥ TOWHOE BRIPAKCHIE CROMX MBICHCH B COOTBETCTRHM C 327a9aME H YCIOBUAMY KOMMYHAKAITAH,
s ANEKBATHOE MCIONB30BAHME PEUEBLIX CPEACTB MU YYacTHS B NUCKYCCHH W APIYMEHTAUMH CBOEH
HOSHUMH, YMEHHE IPEHCTaBIATh KOHKPETHOS CONEPKAHNe ¢ COOOIEHMeM €ro B NHCEMEHHOH M YCTHOH
(opme, ONpeReNeHHe CIIoco0OB B3auMONESHCTRES, COTPYNHIIECTBO B IOKCKE A cOope HHGOPMAITIH;

*  OnpezeleHHe crocob0B BIAMMONCHCTRIS, COTPYAHHIECTRO B MOMCKe ¥ cBope mEOpMAanyH, yIacTue B
[MajIoTe, TUTAHHpoBanEe o6mux crocoboB paboTh, NPOSABIEHHE YBOKMTENLHOTO OTHOMIEHMS K HAPYIHM
yaanmmes;

* ONHCAHHES COLCPIKAHHS BLINONHSIEMBIX AEHCTBHH C IEITHI0 OPHEHTHPOBKY B NPEAMETHONPAKTHICCKOR
JESITENLHOCTH;

* YMEHWX YYMTLIBATG DA3HBIC MHEHHA K CTPEMHTBCE K KOODHHHAIHMM PpasIMYHLX MOSHIME B
COTPYNHAYIECTBE;

« opMymupoBars COOCTBEHHOE MHEHHME M [IO3HMIMIO, apIyMCHTHPOBATL M XOOPAHBHPOBATH €& C
TIO3FIMAME MTAPTHEPOB B COTPYMHHYECTBE IPH BIPaboTKe 00MEro peredss B COBMECTHOM JIeATeNbHOCTH;

*  OCYHIECTBIIITH B3aBMUEIA KOHTPOJIE M OKA3LIBATH B COTPYAHUYECTRE HEOOXO0MIMYIO B3aMMONIOMOILh;

* IUIAEHpPOBATL OOIMe cmocoOBl PaboTbl; OCYMIECTBIST: KOHTPONE, KOPPEKUHIO, OUEHKY IeHCTBHH
IapTHEPA, YMETh YOeKIaTh;

* JCIOJNEL30BAThH AEKBATHLIC A3bIKOBLIE CPELCTBA MU 0TOOPAKEHMA CBOMX TYBCTB, MBICTEH, MOTHBOL #
nioTpebuocTelt; orobpaxars B peun (omucamue, 0OBICHEHHE) CONEPIKAHIE COBEPIIAEMEIX ASHCTBHHR, KaK B
(popMe TpPOMKOH COLMANH3EPOBARKOM PeaH, Tak A B (popMe BHYTPEHHEA pedn;

* PA3BHBATL KOMMYHUKATHBHYIO KOMIETGHIMIO, MCIONL3YS CpEACTBA YCTHOR M [IHCHMCHHOR
KOMMYHEXaMY opy paboTe ¢ TexcrtamMu y9eDHMKA ¥ JIONONHHTENLHOH JIHTEPATYPOH, CUpaBOIHEIME
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TaOJMIAMY, MPOSBISTE FOTOBHOCTS K YRAKGHHIO MHOM TOWIM 3peEMA NpA OOCYXXNEHH: pe3yILTaToR
BBRINONHEHHO0H paboTEL.

llpeomemnvinn pesynvmamamu usyuenun npedmema «Xumuny ¢ 8 xnacce nensonicsn credyrouiue
ymenna:

1. B nosnasamenvroti chepe:

® Jlasarh ONPENEeNCHI M3yJeHHBIX ITOHATHI: BEINECTBO (XUMMTECKHH SIIEMCHT, aTOM, MOH, MONEKYi,
KpUCTALDATECKAs  pCLICTKE, BEMIECTRO, IIPOCTHIE M CHOXHBIE BEIIECTBA, XUMEYeCKas (opMyna,
OTHOCHTENLRAT aTOMHAS Maccd, OTHOCHTENLHAS MONCKYISPHAS MAcca, BANeHTHOCTH, OKCUIEL, KHCIOTSHI,
OCHOBaHES,  COMM, aMQOTEPHOCTh, HHMHKATOP, NECPHONMUECCKHH B4KOH, LCPUOIMYECKas CHCTCMa,
OEprOsMIecKasn Tabiiuua, H30TONE], XAMUYeCKas: CBi3b, JNEKTPOOTPHIIATENLHOCTS, CIEIEHD OKWCTICHY,
JNEKTPONAT); XHUMHYCCKAS PEAKNAd (XVMHYECKOE YDABHEHHE,  EeHETHYCCKAS CBA3L, OKHCICHYE,
BOCCTAHOBNECHHE, INEKTPOIATHYECKAS TUCCOLMAIIHS, CKOPOCTh XUMHIECKOR Peariu);

* OIMICBIBATL NCMOHCTPANMONHIEIE W CAMOCTOATE/ILHO IIPOBEEHHbIE YKCICPHMEHRTDL, MCIIONBAYS Il YTOr0
CCTECTREHHbI (PYCCKUH, POLHON) S3BIK ¥ A3IBIK XUMUEH,

* OINCHIBATE M DasNHYaTh H3YYCHHDIC KNACChl HEOPraHW4eCKHX COSOMHEHMI, IPOCTHIE U CIOMHLIC
BENIECTRA, XHMHICCKHE PCAKIIAN]

*  KIaCCHOUUHEPOBATH H3YICHHEIE OOLEKTEI M SRIICHMS:

* HabmojaTE JEMOHCTDHDYEMBIC H CaMOCTOSTENBHO IPOBOMMMBIE OIBITE, XUMIUCCKUE peaxtum,
MPOTEKAIONIEE B IIPAPOJIE ¥ B OLITY;

* AcHaTh BBIBOABI ¥ YMO3AKIIOYEHHS M3 HAGIIOACHMH, U3YHCHHHIX XHMMYECKHX 3aKOHOMEPHOCTEH,
IIPOrHO3UPOBATEL CBOHCTBA HEM3YYEHREIX BEMECTR IO ARATONKH CO CBOHCTBAMH H3YUEHITRK,

*  CIPYKIYPHPOBAaTk M3YMEHHBHE MATEpHMAl M XEMHIECKYI0 WHOOPMAIMIO, NONYIeHHYIO H3 APYrHx
HCTOYHNKOB;

* MOINEMHPOBATH CTPOCHHE ATOMOB BJICMECHTOR IIEPBOTO — TPETHETC IEPHOKOB (B paMKax H3yUeHHbX
HOJIOMKCHMI TCOPHH 2 Pesepdopna), CTpOEHHE TPOCTEHIIME MOTIEKYIL.
2. B yennocmuo-opuenmayuonnoi cihepe:

* 2HAM3MPOBATE ¥ OUEHWBATH TOCNCHCTEHS MM OKPYXKAIOMeR cpeimbl GBITOBOH M MPOM3BONCTBEHHOMN
JICSTCIBHOCTH YEIoBeKa, CRA3aHHOH c nepepaboTkoi BEIIECTB.
3. B mpydosoii cohepe:

* TMPOBOXMTE XHMHYCCKHH OKCIIEPAMEHT.

4. B chepe Gesonacnocmu acusnedeamenvuocmy

* OKaspIBaTh ICPBYIO MOMOIIE TPY OTPABNEHMIX, OXKOraxX  APYTHX TPABMAX, CBS3ANINLIX DEMCCTBAME K
TaGOPATOPHBIM 050DV I0BAHLEM.

*  OImHCHIBATH CBOHCTBA TBEPAEIX, MUIKHX, Fa3000Pa3HELX BCIECTE, BELIENAS HX CYIICCTBEHILE IIPA3HAKY;
* XdpaKTEpH3OBATh BEINECTBA IO COCTaBY, CTPOCHMXO M CBOHCTBAM, YCTAHABIMBATH HPHIMHHO-
CIEACTBEHHLIE CBA3H MEXLY JaHHLIMK XapaKTepUCTHKAMY BEIIECTRA,

* PAcKpnlBaTh CMBICH OCHOBHBIX XHMAGECKHX IOHSTHE «aroM», (MOTEKyNay, «XEMEIECKYH DNeMEHI»,
{HPOCTOE BEIMECTBOY, KCIOKHOE BEITECTBOY, KBANCHTHOCTE ), HCTIONE3YS 3HAKOBYIO CHCTEMY XHMUIL;

* u306paxaTh COCTAR NPOCTERIIX BEMIECTE C IIOMOIILIO XUMHIECIHX dopmyn u cymHOCTs, XAMEHECKUX
peaxiu# ¢ HOMOMBIO XHMMHYECKUX YpaBHEeH;it;

*  BLIMHCHATL OTHOCHTCIBHYIO MONEKYNAPNYIO M MONAPHYIO MAcChl BEIIECTB, & TAKKE MACCOBYIO HOIIO
XHMIIECKOr0 INEMEHTA B COCHMHEHISX AMA ONEHKH HX IPaKTHYECKOH 3HATAMOCTH;

* CpaBHHBATb N0 COCTABY OKCHIBI, OCHOBAHMSA, KMCIOTE], CONK,

*  KiaccHQMIUPOBATE OKCHBI K OCHOBAKHS IO CBOHCTEAM, KHCIOTH X COJH 1O COCTARY;

* TONL30BaThCs HabOpaTOPHEIM 00OPYMOBARHEM ¥ XUMUYECKOR TIOCYIOMH:
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* TIPOBOAHTE HECIOMHEIE XWMHYECKHE OIBITHI H HaOmoneHys 3a A3MCHCHHAMH CBOMCTB BEINECTE B
npolecce WX IpeBpaesmil; coOMOaTh IpaBmia TEXHAKH 0€30TaCHOCTH IPH IPOBCICHEH HaOmOReHHA 1
OIIBITOB;

= pasnEdarh OKCHEPHMMEHTANBHO KHCHOTHI M WENCYH, TMOMB3YACH ME/IMKATOpaMH; OCO3HABarh
Heo6X0MAMOCTE COBIIOer s Mep Ge30TMACHOCTH IIPH 0OpaIMEHIY ¢ KHCHOTAMH H MIEN0YaMH.

*  pPAacKpHIBATH CMBICH Heproymaeckoro saxona [, M. Merxencena;

-  ONHCHIBATEH ¥ XAPaKTEPU30BATH TabmranyIo GOopMy LIEPHOHUECKON CHCTEME] XUMITIECKUX SIEMEETOR;

*» XapaKTEepU30BaTH COCTABR ATOMHMBIX SJEP H PACIpPEUCNEHHE MCTa BIEKTPOHOB 110 SNCKTPOHHBIM CIIOAM
ATOMOB XUMMYECKAX EMEHTOB MAJLIX NMEPHOIOB TIEPHOMIIECKOH CHCTEMB], & TAIOKS KAk H KalbIrsL;

*  pasyMYaTh BEAB XHMHIECKOH CBA3H: HOHHYIO, KOBAJICHTHYIO NOIAPHYIO, KOBANECHTHYIO HEIOMAPHYIO H
METAIIMYECKYIO;

* E300pBKATE DMEKTPOHHO-HOHHEIE (hOPMYTHI BEMECTB, 00PasOBAHHELX XHMUTECKIMA CBA3AME DasHOro
BHIA,

» BLIIBIATH 3aBHCHMOCTD CBOMCTS BCIISCTB OT CTPOSHHM KX KPUCTAUTHYECKHX pemETOK: HOHHEIX,
ATOMHBIX, MONSKYIHIPHELX, METaUTHIeCKIX;

«  XapaKTepH3OBATH XHMHYECKHC ONEMCHTHI W KX COSHHMHCHHA HA OCHOBE IONOXEHMS SICMEUTIOB B
NEPHOMNISCKOR crcTeMe B 0CODEHHOCTEHR CTPOSHHS MX ATOMOE;

*  XapaKTepy3oBarh HAyTHOE H MUPOBO33PEHYECKOS SHAYEHHC UEPHUOMICCKOro 3aKona 1 TIEPHOIIYECKON
cucTenMBl xunvmgecrux onementos M. M. Menueneena; ¢ OOBSICHATE CYTh XUMHYECKHX IPONECCOB W HX
IPHEUMIEAILHOS OTIHTHE 0T QU3HIECKEX;

*  Ha3BIBATH IPH3HAKE M YCIOBHS JPOTCKAHKA XHMITISCKHX PeaxIiii;

*  YCTAHABIMBATH NPHHAMIEKHOCTD XHAMHYECKOH peariud K ONpPEJENSHHOMY THITY IO OMHOMY N3
KnaccpEKAKONHBX [PH3HAKOB: 1) 0 SMCIY K COCTaBY HCXONHAIX BEIICCTB M NPOAYKTOB PEAKIMH
(peaxim CoeMAHEeH s, PAsTOKCHES, 3aMelenns 1 odmena); 2) no BEIICHCHIIO MK TOTTOMEHIIO TeIUI0TAI
(peaKiH 3K30TEPMIMECKAe B DHIOTEPMIIECKHe); 3) 0 M3MCHCHMIO CTEMeReH OKUCIERMI XUMUICCKHX
SNCMEHTOR (PEaKnMH OKHCIMTENBHO-BOCCTAROBUTENBELE); 4) o 00paTHMOCTH Hpolecca (peaknuu
ofpaTEMsle 1 FeoOpaTHMEIE);

* COCTABTATH YPABHECHWS SIEKTPONATHYECKOH JMCCONMAlMH KHCHOT, menoyel, colei; IONHEIE H
COXpAMEBHEIE KOHEGIE YPABHCHMsS peakimi oOMena; YpaBHEHMS OKHUCIHETEILHO-BOCCTAHOBHTENLHBIX
PeaKIIMIL;

* [OPOrHO3MPOBATH NPOAYKTHI XHMEYECKHX PEaKmyi II0 (hopmynam/HasBaHAAM MCXOJHLIX BEIIEeCTB;
ONPENENITh HCXOAHBIE BEMICCTRA 110 (hopMyam/Ha3BaHmAM IPOAYKTOB PEAKIHIL;

*  COCTABJLITH YPARHEHUS peaKIui, COOTBETCTBYIOWHX IOCICAOBATENLHOCTH («menouxey) IpeBpaleHyi
HEOPraHEYeCKHX BEMIECTR PAasNMIHEIX KIacCoB;

« BLSBIYTG B IPOUECCE SKCTEPUMEHTA IPH3HAKH, CBUETENLCTBYIOIEE O MPOTSKAMME XMMUYCCKOH
peaKuam;

* [IPMTOTORIATH PACTBOPEI C ONPEAENEHEOH MaCCOBOH HONeH PACTBOPEHHOTO BEIIECTBA;

* ONpeAeISTH XAPAKTEpP CPEAR BOJHBIX PAacTBOPOB KHUCHOT ¥ INENOYEH IO HSMEHEHHIO OKPACKH
HHIUKATOPOB;

* [pPOBOZNTH KAYECTBCHHEIS PEaKlEd, HOATBEpXCNAroIlHe HAIAYde B BOXHBIX PACTROPAX BEIIECTR
OTHENLHBI MOHOR

*  QNpEHENATh NPUHAANEKHOCTH HEOPraEHMYeCKHy BEIIECTB K OIOMY H3 H3YYCHHBIX KIIACCOB/TPYIIT:
METAIIIEL ¥ HEMETANG), OKCHABI, OCHOBAHILI, KBCIOTHL, COJH;

*  coCTABSTH (POPMYIHI BEIIECTB 110 KX HABBAKESM;

*  OIpeneNaTh BAUIEHTHOCTL M CTeNCHL OKMCICHI JIEMCHTOB B BCLICCTRAX,

* COCTABNATH (OPMYNBl HCOPTaHMYECKHX COSMVHEHHH IO BAJCHTHOCTIM M CTENCHAM OKHCICHNS
SINEMEHTOB, & TAIOKE 32PAIaM HOHOB, YKasanHeM B TaOIHIe PACTEOPHMOCTH KHCIIOT, OCHOBAHUH 1 CONEH;
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* OOBACHATL 3aKOHOMCDHOCTH W3MEHGHMA (UMUCCKEX ¥ XUMIECKUX CBOMCTB TIPOCTBIX BEINECTH
(METANNOR & HEMETANIOB) M HMX BBICHIHX OKCHIOB, 00pa3soBaHEbIX 3MEMCHTAMH BTOPOrO M TPETHETO
IIePHOJIOB;

* HaspBaTh O0IME XUMHYECKHE CBOHCTBA, XAPAKTEPHHIC ML TPYIIT OKCUAOB: KHCIOTRBIX, OCHOBHEIX;

* HA3pBaTh OOINME XMMMYECKHE CBOMCTBA, Xapaxrepble IS KaXIOro H3 KIACCOB HEOPTaHMIECKIK
BEIIECTB: KMCIOT, OCEOBAHLH, CONEH;

* UpUBONHTE NPHMEPS! Peakuuif, NOATBEPHNAIONMX XHMHTIECKHE CBOMCTBA HEOPIaHHYECKHX BEIICCTR:
OKCHJIOB, KHCIIOT, OCHOBAHHME 1 coneit;

* OLPERCIATE BEICCTBO-OKHCIUTEN: ¥ BEMECTBO-BOCCTAHOBHTENb B OKHCHHTENLHO-BOCCTAHOBHTENLILX
PEAKIMIX;

" COCTABNATE OXHCHMTENBHO-BOCCTAHOBUTENb b Galaic (UL H3YICHHEIX PeaKiuit) N0 NpeIUIoKEHHBIM
cXeMaM peaxirit;

* MPOBOAMTH JAOOPATOPHBIC ONBITHI, MOATBEKAAIONHE XUMMUECCKHME CBOHCTBA OCHOBHBIX XJIACCOR
HEODPTAHHYCCKHX BEIICCTR;

Hpeomennvimu pesynemamamu usywenun npedmema «Xumuny ¢ 9 Kugece aenmiomes cnedyionue
ymenua:

1. B nosnasamenvroit chepe:

* AlaBaTh ONPCHCNCHMS H3YICHHBIX NOHATHH: BCWECTBO (XMMHUYECKHIl DIEMEHT, aTOM, HOH, MOJIeKyIIa,
KPUCTAIUM4CCKas, DPEIIETKa, BEICCIBO, NPOCTHIE M CIOXKHEIE BEIM[ECTBA, XMMHIECKAT (popmyira,
OTHOCHTEILHAS ATOMHAs Macca, OTHOCHTENLHAS MONEKYNSpHAT Macca, BANEHTHOCTS, OKCHB, KHCIOTEL
OCHOBaHMs,  COMH, aM(OTCPHOCTD, WHIMKATOD, NEPHONHYECKUH 3aKOH, INeproIEYecKas cHeTeMA,
NEPHOAHYECKas TadJMIE, H3OTONBL, XHMHICCKAA CBS3b, DIEKTPOOTPHUATCHLHOCTh, CTEICHE OKHCJIEHNA,
3MEKTPONAT); XHMHYECKAs PEAlIs (XHUMUUCCKOE ypaBNemMe,  reHeTHYecKas CB53b, OKHGICHUC,

BOCCTAHORNICHMC, — JNCKTPONHTHTIECKAY  IMCCONMALMS,  CKOPOCTS  XHMHTeCKOR  peaxumu);
* OTCHIBATE REMOMCTPANFOMIBIC ¥ CAMOCTOSATENBHO TPOBEACHHDIC SKCIIEPHMEHTEI, HCIOIB3YS LI 3TOT0
eCTECTBECHHBIH (pycexni, poxuoii) AIBIK " A3BIK XHAMUH,

OMHCHIBATE M DPAa3NAYaTh M3YYCHHBIC KIACCHl HEOPraHM¥CCKUX COGHMHENMH, UPOCTHIE H CIOIKHEIE
BeIecTsa, XUMHAYIECKHe peaxIu;
‘KIacCHpUIEPOBaTL H3YYCHHBIC 06BeKTE! H SBIEHUSE
* HabmONATh JNEMOHCTPUPYEMBIE ¥ CAMOCTOATENHHO IPOBOLUMEIS OIBITHI, XUMHYECKAE pEAKITHH,
MPOTEKAIOIHE B pupoze H B OpITY;

" elath BBIBOABI ¥ YMO3aKIUOYCHUS H3 HAOMMONEHWH, M3YYEHHBIX XUMHUECIHK 3aKOHOMEPHOCTEH,

IPOTHO3WPOBATE CBOHCTBA HEM3YYCHHLIX BEIUECTE NO AHANOIME CO CBOHCTBAME H3YISHHEIX;
CIPYKTYPHPOBAThL M3YHMEHHBIH MaTePHAN M XUMEYECKYIO MH(DOPMALUMIO, HONYICHHYIO H3 JAPYTLHX

HCTOYHMKOB;

* MOACIAPOBATL CTPOCHME aTOMOB 3JIEMEHTOB IIGPBOYO — TPETHETO NEPHOHOB (B PAMKAX M3YIEHHLIX

nonoxennH Teopun 3. Pesepdopra), crpoctue IpocTedmmmx MoneKyL.

2. B yennocmuo-opuenmaytonnoi cihepe:

| AHAMSHPOBATE M OUCHMBATL NOCHEZICTBEN s OKPYXAIOWEeH cpeisi OhITOBOH M IPOM3BOLCTBENHOMN

ACATENLHOCTH 9€OBEXA, CBA3AHIOH ¢ epepaboTKkol BelecTs.

3. B mpydoeoii cehepe:

" OPOBOJHTE XUMHYCCKHK 9KCIICDHMEHT.

4. B edhepe besonacrnocmu acusnedesmensrocmu;

" OKA3LIBATE MEPBYIO MOMOWIE MPH OTPABICHUAX, OMKOTAX M ZIPYIHX TPaBMaX, CBA3AHELIX ¢ BEIIECTBAMHA M
TaGopaTOPELIM 060PYA0BAHEEM.

TEMATHYECKOE ILIAHUPOBAHUE
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8 KJACC (68 YACOB)

Hazeare Tema ypoxa Ocnogiivie sudst deameasHOCHN Hcenonvsoeanue
pasoena oByuaIoNIXCS odopyQosanitt yenmpa
«Toura Pocinay
Beedenue (5u) | LIpedmem xumuy. | Crymanue oObsCHEHUH yIHTEIIA.
Bewjecmaa. CaMocTosTenbHas paBoTa ¢ yIeBHHUKOM,
Obpacuenne HabNIOAAGMBIX. ABICHYH,
2.l pespauenvn PaGoTa ¢ PasgaToOuHkIM MATEPHANIOM.
GELU{ECMS. Pone C 6 G
ot 6 cusm nymanee 0OBICHERUH YUHTEIS.
CamocrosTeiibsan pabora ¢ yieOHHKOM.
YeR0BEKd.
3. Kpamxuii  ouepx | Cnaywanue o6bACHSHHI yUHTELL.
ucmopuu  paseumus | Camocrosrenbian paboTa ¢ ydeOruKoM,
XHmul, OrGop H® CpaBHEHMG MarTepuana 1o
HECKONLKUM HCTOUHUKAM,
4.1CX5 M H | Crywasue oGbICHEHHH YIATENSL. IlaTauk ‘BeIcOXO
Mendeneesa. 3narxu | CamocroarensHas paboTa ¢ YIEOHUKOM. reMneparyp bBl, Jlatuuk
XUMUHECKUX PaGora ¢ TaGnuuel Menzeneesa. TeMIepaTyp Bl
SHEMEHINOE, Pabora ¢ KapTOUKAMH. TiFATHHOBLIH
3, Xumuvecrue Asuanns bopMys.
Qopmyiet.
Omnocumensuas Pemenue TEKCTOBBIX KOJHIECTBEHHBIX. W
OHIOMHAA # | KAYSCTBEHHBIX 3808,
MOREKINAPHAA Cayiianue oObiCHEHHAI yunres.
maccul. Pabora B napax.
Pabora B rpynnax.
Amtomet 8 Ocnognivie ATHMK
XHUMHYUECKHX ceedexun ] PaGazs. i s S iICOKOﬁ TEMNEPaTyp b,
EMEIL0s clipoernuy  amMoMoe. L e " JaTauk TemmepaTyp bl
CamocrosTeibias pabota ¢ yueOHuKOM. -
(&) Fzomonel [ATHHOBEIH

2. Cinpoenue
A EI{HIpOHH bIX
chonouex  amomog.
Fanenenue YYCHA
oaexmponos ua BIY.

Cnymanue o0BLACHEHHH yIUTES.
CamocTosTenbsHan pabora ¢ yHeOHIKOM.
PaGora ¢ Tabannel Menpeneega,
Paora ¢ xapToYKaMu.

PafoTa B mmapax.

PaGora B rpynmax.

3. Howrrnas cease.

Cnymanue o6bsCHEHMI YHHTEIT.
Perenue nocTaBIeHHbIR 384aY.
Pa6ora ¢ yuebHuKoM.

Pabora B napax.

Pabora B rpyrnnax.

4. Bsaumooeiicmaue
amoMo8 DNEMENMOG-
NEMEMANN08 Meicoy
coboii.

Crymasse o6 sacHeH ] YTHTENL.
PaGora c Tabiuueit Mengeneesa.
Pemenue 3anad.
PaGoTa 8 napax.
PaboTa y nocky.

5, Kosanenmmnasn
XUMHYECKAN C8AZDb.

PafoTa ¢ pa3faTo4HbIM MATepHaIIOM.
Ciywasne 00biCHeHHH yIuTes.
CamocroaTentHas paboTa ¢ YHeOHMKOM.

6.  Memanauyeckas
XUMUHECKASA CES3b.

Pabora ¢ pasiaTOUHLIN MATEPHAIOM.
Crnyianue O6BICHEHUE yUnTENs1.
CamocrosTennpyas paboTa ¢ y4eOHUKOM.

7.  Qbobuenue u
CUCHEMAMUSAYUL
SHAHUI,

PaGora B rapax.
PaBoTa B rpynnax.
Pemzenue 3apad,
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Iposepxa nomydeanx 35aHuit,
IoxroToBsKa K KOHTPONBHOM paboTe.

8. Konmponvras Pemenwe 3asarunil KOHTPONLHOMK padoThL.
paboma Ne 1.

] P L
i ’ Cnyanue obLscHe i yuuTens, TemmepaTYp ? o
nexemannel, Ananyz Camocrorensas paGora ¢ yeGuukom. T2 THHOBBIH -

. Anamis omubox, )
KOHMpOnbHoil AHaI3 KOHTPONBHON paBOTEL. M3MEDEHUE TEMITePATYD bl
padomet. Hafierrh ot OBt MEPEXO/I0B ALIOTPONHAI X

Baimeumssaran, Monurkanui Cephbl;
H3MEPEHUE TeMICPATyD bl
TUIABJCHHS BEUIECTS.
2 Komuecmso ARanus GopMysL.
gewgecingd.
Pemenne TEKCTOBBIX KONHUECTREHHBIX M
Ka4eCTBEHHbIX 3a/ay,
Cnymanue oGbacHeHuit yauTens.
3. Pewenue 3a0au . Anains popry,
Penrenue TEKCTOBLIX KONMUECTBEHHLIX M
KA4eCTBEHHEIX 3a)ay.
Crnymanue obescHenui yaurens.
4. Monrspnuviii obvem Ananns hopmys.
2azog.
Pemenne TekCTOBBIX KONMYGCTBEHHBIX X
KaYCCTBEHHLIX 32/124.
Crnywanne obbscirenuii yauress.
3. Pewenue sadau, Ananus dopmys.
Pemenye TEKCTOBRIX KONMYECTBEHHBIX M
KaHeCTBCHHLIX 3aj1ay.
Cnymianye ofLICHeHHN YauTens.
6. ObBobwenue u | PaBora B napax.
CUCTEMANTIEBAYUSL Pabora B rpyniax.
sanud  no  2nace | Pemenue 3apau.
«IIpocmuie [Tporepka NOMyIeHHLIX 3HAMHI,
GEUICCINGAY. [loaroToska K KOHTPONBHOM paboTe.
7 Konmponsras | Pemenue 3agannit kouTponsHoit paGoTs!.
paboma Ne 2,

Coedunerun I Cineneno | Criymiauue o0LSCHEHuMI yunTesis.

XIMHYECKUX orxucnenun.  Ananuz | CaMocTosaTensHas paboTa ¢ yueGHHKOM.

anemenmos (13 | xouimponsioi Pabora ¢ Tabnunen Meupeneena.

u). pabompsl. Pafora ¢ xapToukaMy,

2 Baoeneiye
Pabora c pazparounsim MarepaanoM,

xmaccer  Bunapnelx C iRt

N nymadue oObACHEHHN YaHTENY,
CamocrosTenbuas paboTa ¢ yyeGHHKOM.

S Clgwoaanin PaboTa ¢ pasfaTouHbIM MATEPHANOM. Hecome pit
Crymanue o6bACHSHHH yIHTENsL.
CamocrosTeNbHan paboTa ¢ YIeOHHKOM.

4. Obobuwenue u | PaGoTa ¢ pasfaTO4HbIM MATEPHANOM.

CUCIeMAn3ayus Perrenmie 3agaxd.

SHANU, 3axpervIeHUe SHAHWIT 10 Teme,

3. Kucnome. Crymanye oSbsacHenuii yuuTens, Haraux pH
CamocToaTensHas pafora ¢ yaeGHIKOM.
Orbop u cpasmenue wmartepuana 1o

HECKONMBKHUM HCTOYHHKAM.
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6. Obobuenne U
CHCIMEMATMU3aYUL
Inaunil,

PaboTa ¢ pasnaTOUHbLIM MATEPHUATOM,
Pemesue sapad.
3akperienue 3HasHkE 00 TeMe.

7. Conu.

Crnymianve 00BACHEHUI y4UTend,
CamocToarensHas paboTa ¢ yIeOHUKOM.,

Jarank pH

Orfop # cpapHeHMe MaTepHaia 1O
HECKONBKIM HCTOUHHKAM.

8. Obobwenue u | Pabora ¢ pasgaTodHEIM MaTepHAaNoM.

CUCHEMUTNUIAYUR Pemenne zanad.

3HGHU, SakpenieHHe SHAHKH IO TeMe.

9, O6obwenue v | PaGorta ¢ pasnaTouHEIM MaTePHANOM.

CHCHIEMATNU3AYI Pemenwe 3apay.

snanuii 06 ocHogHbLIX | 3aKPETICHUE 3HaEHH 110 TeMe.

Knaccax

HEOP2AHUYCCKUX

GEUIECTNG,

=S PafoTa ¢ pasfaTouHEIM MATEPHATIOM.

Kpucmannuieckue A i

DEUtemiy, gnyma}me i ‘:’ .

amocToaTeALHas PadoTa ¢ yueOHUKOM.

12, Yucmuie | Crymanue obbACHSHEH YIHTES,

BEIYECMBA U CMECH, Camocroarensuas padoTa ¢ yaehuurom.
Orfop M CpaBHGHHE MaTepuaja IO

HECKOJIBICHM MCTOHHIKaM,

13,  Moccogan u P —
oOveMHas donu popaiy.
KOMNOHEHNO8 cmecy, | PeleHne TeKCTOBDLIX KONHYECTBEHHLIX H
KaYeCTBEHHLIX 3aJaq.
Cryianue 00bICHEHUH YHHRTEN.
14, Pacuems, AHans GopMyT.
CBAIATHBIE c
NOHAMUEM «OONAD. Peliciye TEKCTOBBIX KONHYECTBEHHEIX W
KayecTBEHHDIX 3a1aM,
Crymanue obbacHeHui yaurens,
15. Konmpomsnas | Pemenue 3a/[auuil KOHTPOABbHOH paboTsL.
paboma Ne 3.
Hsmenenus, 1. Qusunecrue PaBOTA © PASHATOMISIM MATSPUATIOM.
npouecxoosuue | AGREHUL 6 XUMUH.
. | Cnymanue 0ObICHEHRH YIHTEINA.
¢ eenjecmeamit | Anaiu3 KOHmpONLHOU CaMocrosTensHas paboTa ¢ YHeSHUKOM
(12 u). pabomul. i
2, Xumuuecrue | Ciymanue oBbICHEHUHA YauTeNs.
pearyu. CanocTosTenpaas padoTa ¢ yIeOHHKOM.
Orfop ® cpaBHEHHME Marepuana 10
HECKOJIbKUM HCTOTHHKAM.
3 Xunnyeckue | Ciymiapne oGbACHEHAR yHuTemns.
YPAGHEeHUA, CamocTosTenbyas pabora ¢ yueOHUKOM.
Or6op ® CpaBHeHME Marepuasa IO
HECKONBKMM HCTOYHHKAM.
4. Pacuembt o Anasms hopmys.
XUMUYCCKUM
YPOGHEHUIM. PelieHe TEKCTOBEIX KONMWUECTBEHHBIX K
KAUECTBEHHBIX 32134,
Cnymange 06LSICHERIH yuuTessl.
5 Pacvemer no Asanua hopuyn.
XUMUYCCKUM
YPaGHENUAM. PemeHre TEKCTOBBIX KOJNHHYECTBEHHBIX H

KAYECTRCHHLIX 3a4a4.
Cnymanye ofpsicHeHHR YURTe.
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6. Pearyuu

Pabora ¢ pasfaTouHLIM MATEPHAJIOM.

PR Ciymanue obnactenuii yumurens.
CamocTogrenpuas padora ¢ yueOHHKOM.

7 Frasiy Pabora ¢ pa3faTOYHLIM MATEPHATIOM,

cOROUNERYR, Cnyiuanre oObACHEHHI YHHTCIA.
Camocrosrensnasg pabora ¢ yuebHuKoM.

8. Pearxyuy | Cnymanue oObIcHeHMH YIHTEN.

3aMeUeHUsL CamocTosTenbhan pabora ¢ yueOHuKOM.
Orfop ® CpasHeHWe Marepuana no
HECKONEKHM HCTOUHHKAM.

9. Pearyuu obmena. | Cnymarne obsicHeHIH yuRTeIA.
Camocrosrenstas pabora ¢ yaebuurom.
Otbop w cpasHeHHe Marepyala 10

HECKOJIBKHAM HCTOUHEKAM.

10. Turner
XUMUMECKUX Pearyuit
HQ RpUMepe CGoLCING
800k

PaBora ¢ pa3naTodHLIM MATEPHATIOM.
Crymanme 065aCHeHHE YIUTeN,
CamocToaTensuan paboTa ¢ y4eOHUKOM.

il Obobwyenue | Pabora B riapax.

sHanuii  no  meme | Pabora B rpymiax.

« Hamenenus, Pememe 3anay.

npoucxoosnue ¢ | Tposepka MOMyYeHHEIX 3HAHUA.
GEUICCINBANMUY. [ToaroTOBKA K KOHTpOILHOH padore.

12.  Kowmponsnas | Pemenue 3aganuli KOETPONLHOH paboTsL.
paboma Ne 4,

Hpocmernuue
onepaynu c
GEH{CCIMBANIL
(xumuueckui
nparnuiym) (5

).

1. Iparxmuvecras
paboma Aol
Hpuemer obpauferus
c nabopamopHeim
oBopydosaiitient.

Habmozmenne 3a AeMOHCTPALIMAMH YIHUTEIA.
QObpsacHeHe HabMONAEMBIX SABJISHMIA,
IMocTaHOBKA COOBITOB JUA  JEMCHCTPALVM
Kacey,

Brimonnenue npaxraueckoif padboTsl.

2. Hpaxmuyecran ATHH TEeMIIE I
aﬁomap N2 Habmonenne 3a IEMOHCTRATHAME YUHTEIS. gnam:onmﬁ L
2 - | Of6pacueHue HabnICOaeMbLIX ABISHUIE.
daicead 2 | Mocranonka OMLTOR I AeMONCTpauuy
2opset caeyoil. wiacey P
BrInomHeHue IpakTHIecKoil paboTsl.
3. parxmumeckas ary
6 fj% 3. 4 Habmiogenne 3a IEMOHCTPALUAMM YUHTEIS, A o
*: EH;’J:::TJ e; a;{ HAES | Ofpacuenme HABMOnAeMEIX ABJIEHHI, Bﬂi:;gﬁonmmneparyp By
: TlocTaHOBKA OMBITOR JUIT  AEMOHCTPALMH & TEMUIERETY AT

KIacey.
Boironsenns mpakTHueckon paboTs.

INATHHOBEIH —{3MEpeHye
TeMITEPATYPEI B mporecce
obyueHus npHeMan
BBIMAPMBAHHA BOJALI H3
00pa3uos nousst. JarTauk
pH — pH - usmepenue
BOJIOPOAHOrO HOKA3aATENs

BBITSKKH pacTBopa
[104BBI
4, Hpaxmunecxan a 7
o 6omap Nod Habmionenne 3a IEMOHCTPALIAMK YIHTESIS, THC ﬂgl{ BIECOKOH
& o 1€
P ObmnacHenne HabIoAaeMBbIX JBJICHUI, BEREER S STAERR
pusmiaru TeMIeparyp Bl

XUMULECKUX PLAKIUTL,

ITocTaHOBRKA ONBITOB ANY  AEMOHCTpPALIMU
KI1accy.
Brinondense npaxruieckoi paGoTLL.

nnaregesbii, Haraux pH
— NpH3HAKH peaxuyid no
H3MEHCHMIO CpeaL!
(peakumns
HeHTPaIH3aLHH)
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5. Ipaxmuvecxas T — nexrponnse BECHI,
%?D iiziaeﬁeuue A3, Obwbsacuenne HabMIONAEMEIX. TBICHUIL. Habop naboparopun IHA
panieops ewaps % E;ac;z;fowa OULITOR JUIT  JeMOHCTPAUMK
i L;cc‘;ifoﬁ S ea‘; Brimonuenue npakTHIECKOH paboTht.
pacmGope.
Pacmeopenue. | 1. Pacmeopene. I m——— Jarauk BEICOKOET
Pacmeoput Pacmeopumocme P E— qul']em i TemIeparypsl,  JaTuuk
Pearcunu gelyecnis g gode. CaMOCTOSTONEHAS paboTa ¢ eﬁi‘iHKOM TEMIEPaTypPsl
HONII020 P ¥4 : TNIATHHOBBIE ~ — IO
obmena., FOPEHHIO CKA3aHO BHIUE,
Oxucnumensiio Hatrauk  pH - mpu
3 MBYMEHHH ~ KHCAOT M
GOCCHIAHOGIINE OCHOBAHMIH (cpena
JIplsle pacmopa).
peariun(ll u) Haruux
2. 3IC. Ocnoguuie " 9JEKTPOIPOBOJHOCTH -
nonovicenun T3/ ChyuiaHue OBBSCHEKHI yHHTEN H3Y4YEHHE NPOBOIHUMOCTH
Camoctostenshas pabora ¢ yaebHHIKOM. pasiEapen
X Honnvie
i Axnanus dopmy.
Pemenne TEKCTOBBIX KOIMYCCTBEHHBIX W
KAYCCTREHHBIX 3A%IAY.
Crymarue 06bICcHeHHE YIUTENS,
i;accf;xz?:; uxu Pabora ¢ Pa3/IATOUHBIM MATEPHATOM,
PR Crymaune o@bgcHeHHH YIHUTEIIA.
CamocTosTensHas paboTa ¢ yIeOHHKOM.
i;mcg:’;zzgﬁ’ u; PaCortac pas):la'rouubmi MaTSpHAIIOM.
. Crymanue o6sacHeHUi yInTeNs.
ceoucmea. CamMocToaTenstas pabora ¢ YIeOHMKoM.
6. Oxcudwt, ux | Ciymrauue obbACHEHHHE YIHTSI4.
xnaccupukayis u | CamocTosTensHas pabora ¢ ydeOHUKOM.
caoiicmaa. Ot6op W cpaBHEHHE MaTepHama [0
HECKONBKMM HCTOYHHKAM.
7. Conu, ux | Chaymwanne obbACHeHHH yuuTens.
wnaccudurayun  u | CamocrosTensHas pabora ¢ yuebHAKOM.
cgoticmaa, Oifop © cpaBHeHWE Marepuaia 10
HECKOJBbKHM HCTOYHHKAM.
8 TesennreonTs PaboTra ¢ pazaaTouHeIM MATEPHEAIOM.
CBA30 MegIcOy Caywanue ofbacrennif yuurens.
IR SRR U CamocrogrenpHas pabora ¢ yueCHuKOM.
9. Oxucnumenpno- | Caywanne oObACHEHHH YYHTENA,
goccmanosumensuvie | CamocTosTensdas pabora ¢ yueOHHKOM.
pearyu. Orfop m® cpaBHeMHE MaTepHala 10
HEeCKONLKUM MCTOUHUKAM.
10. Obobwenue u | Pabora B mapax.
CUCTREMATHUIAYUA Pabora B rpynmnax.
snonyil no mese « | Pemenne sapau,
Pacmesopenue. TTporepka monmyueHHBIX. 3HaHMIIH,
Pacmeoper. Peaxyuu | [loxroroska kK KORTPONBHOMH pabore.
UOHNOZ0 obmena.
OBP».
1L Konumponeras | Peluerne 3ajauiii KOHTPOILHOH paGoTsl.
paboma Ne 5
Ceoglicmen I Ipawmuuecrasn

Habniogenue 3a J1eMOHCTPALMSMU YIUTENA,
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IerMPONUMO8
(xustugeckuii
nparmuxym) (4

%)

padoma N 6,
Honnvie pearyuy.

Qbpacnenue HAGMONASMEIX SRTEHuUI.
IlocTanoBka OMBITOB 1N AeMOHCTpALHy
Knaccy,

BrimomHenue npakTuyeckoi paGoTsL.

2. Hpaxmuyecxan
paboma N 7.
Yenoeus npomexanus
XUMUHUCCKIX pearyuil
MENCOY PACMBOpaML
INCKMPORUTIOE OO
KoHYa.

Habmopenue 3a leMOHCTpaIMAMHE YUHTENA.
Obbscrenue HaBIOA2eMEIX ABTCHU,
IlocrasoBka OHmBITOB  Jyist REMOHCTPALAN
KJIacey.

Brinonuerue npaxrumeckoit paGorsi.

Haruanx
INaTHHOBEIH

5 Hparxnnmeckan
paboma M 8
Coaoticmea  ruciom,
OKCUOOE, OCHOGAHUT
U conet!.

Habmoenne 3a 1eMOHCTpalMsMy yuTeLs.
ObwacHenne HaGIONASMBIX ABNCHHIA,
[locTanopka oONETOR I AEMOHCTpaLHK
Knaccy.

Beirionsenue npakrugeckoif pabors,

Haruwk pH

4, Ipaxmuvecxan
paboma M 9.
Pewernue
IKCHEPUMEHINANBHBIX
zadav.

Habnmogenue 2a HeMOICTPAalHAME YIHTENA.
Ob6bscHenre HaBMOTaEMBIX ABJICHIHN.
[locraroska ONBITOB Jyist JECMOHCTpALMH
IUTacey.

Brinonuetne npakTHueckol paboTsL.

Sarmouenue (4

)

1.0bobryenue u
CUCHEMAMUBAYIA
3Hamitii no yuebruxy
Xunuy 30 8 kngce.

Pabora B napax.

Pa6ora B rpynmnax.

Pemenue zaman,

TIpoBepka MOIYMEHHBIX 3HAHMIA.
ITofIroToBKa K KOHTPOILHOH pabore.

2.060b61enue u
CUCTHEeMANTUIAYUA
suanuii no yuebuury
Xumuy 3a 8 whace.

Patora B napax.

Pabora & rpynmax.

Pewenue sapauy.

TIpoBepka nONyHeHHbIX SHAHMH,
loarorosxa k koHTpONLHOH padore.

3 Hmozoaasn
KOHIMPONBHASA
paboma no xumuu 3
8 rnace.

Perenne zajanmit KOHTPONbHOM paboThL,

4., Ananuz
KONMPOALIIOH
paboniel. Padoma
HAO outubranm,

Anamis oumbox.

AHanu3 KOHTPOALHOMN paGoThI.
PaGora nap ommbranma.

Pemenne sanay,

Crymanye ofbsctuenuii yumress.

9 KJIACC (68 HACOB)

Hazeartue
pazdeia,
KORUUECH8n
Hacos

Tema ypoxa.

OcHogitble 6HOLE Deamensnocht
ofyuaiowuxen

Henonszoeaiie

0bopydocanua yenmpa

«Toura Pocmuay

Oduan
XAPAKIEPHCHIUK

a XHMUTCCKIX

nemerniiiog (4 ).

XUMHYECK020
na OCHOGARY
HOJMOICEHLA

A H Mendeneesa,

L Xapaxmepucmura
anemenindg

Hepuodwyecxoii cucmene

Cnywaxue oGbacHennit yunrens.
CamocTosTensHas pabora c
220 | yIeOHHKOM.

¢ | Pabora ¢ TaGnuueit Mengeneesa.
Pabora ¢ kaprouxammu.

i9
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2 Xapaxmepucnura
XUMUUECKO20 — BNeMEHING
Ha  ocuosamuy €20
NORCIICEHUS. 8
Hepuodunecxoti cucmeme
AL H. Mendeneeaa.

CnymaHue O0BICHEHNH yauTeTs.
CaMocTOATENbHAR pabora ¢
yaeOHKOM.

Pabora c Tabnuueii Menpaeneesa.
PaGora ¢ KapTOuKaMH.

3 Xapaxmepucmuxa
XUMUYECKO20 — BAeMEHMmA
RO  KUCHQMHO-OCHOGHBLM
ceoticmeam 0OpazyemuIx

Cryianue oGbACHENME YUITEs.
CamocTtesTenbHas pabora c
YIeOHUKOM.

Pa6ora ¢ Tabnuueit Menneneena.

1M COBOUHEHUE, Pafora ¢ kaprouKaMH.
4. Hepuoduueckuit saxon | Cnymanne 06bACHCHNH yIUTENA.
u Hepuoduyeckas | CaMocTOSTENbHAS pabora c
cucmemMa Xumuueckux | yueGHUKOM.
ANEMEHMOB A M. | Pabora ¢ Tabnmuueil Menzneneena.
Mendeneeea. Pabora ¢ KapTQUKaMH.

Memannvt (13 1) | 1. Honoacenue memainos | Crymanue 00pACHSHUH yIUTENA.
8 Iepuoduuecxoii | CaMoCTOATENBHASN pabora c
cucmeme yueOHUKOM,
H U Mendeneesa u | Pabora c Tabnuuel Menneneesa,
CHIPOEHUE UX QAIHOMOG. PaGora ¢ KapTOuKaMH.

2. Xumuueckue ceoicmsa
MENIANNOG,

PaGora ¢ pa3fiaTOHbIM MATEPHANOM.
Cnywanye 06bACHEHNH yduTens.

HMarauk
TEeMIIEPaTyDh] [UIATHHOBEIIH

CaMoCToATE I bHAL pabora c
YIeOHUKOM.

3. Homyuenue memanncs. | Cryuranue o0LACHEHIEH yauTens.

Kopposus memanios. CamocroarenpHas pabora c
YUSOHHKOM.

Orfop ¥ cpaBHeHME MaTepdana o
HECKOJIBKIM MCTOTHMKAM.

4. Hlenounere memannet, | Crymanue obpacrHerind yunrens. HaTyuk
CamocTostTenbHas pabora ¢ | TemmepaTypel IATHHOBBII
y4EOHMKOM.

Or6op ¥ CpaBHEHME MarepHana Mo

HECKOJNIEKHUM HCTOUHHKAM.

5. Hlenouneie memaniot,

Peienue 3ana4.
Pa6oTa 10 KapTouKaM.
PelieHue XMMUUCCKHX. YPaBHCHHH.

6. Bepuwnudl, maznui u
WEIOUHOZEMENLHBIE
MEMaitsL.

Pa6ora ¢ pa3aTouHEIM MaTepHanoM.
Crnyanne 0OBICHEHMH yUHTeNsL.
CamocroaTenshas pabora &
YUEeGHHKOM.

7. Bepunnuil, maznuit u
URNOUTOICMENLHBIE
MeTmansl,

Pemenne sazaq.
PafoTra no KapTo4Kam.
Penienue XEMUUSCKUX YPABHEHHIA.

8. Amomturiuil,

Pa6ora ¢ pasaaToyHbIM MATCPHAIOM.
Cnymanue o6BSICHEHHH YIHTeNA.
CaMOoCTOSTENLHAS pa6ota c
yuebHHIKOM,

9. Amomurnud.

Pemenue 3aa4.
Pabota 110 KapTOYKam.
PeleHie xMMHYECKHX YpaBHEHIH.
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10. Kenesc.

Caymanne oGbicHe MM YIHTENSI.

CamocrosTenshas paboTa c
VICOHUKOM.

QOpacHEHWE HaOmMoAaeMbIX
SIBSICHHH,

11 Jarpennenue  u
cucmeMmmUIayUA IHAUUN
no anase nepaou
«Memanner .

PaGora 8 napax.

Pabora n rpynmax.

Pewenue 3amav.

[Tposepka Nony4eHHLIX SHAHMIL.
IoproroBka kK KOHTPONLHOM paboTe.

12, Konmponsnas
paboma Nel «Memannoty.

Pemrenme zapmauuil  KOHTPONBHOI
paborsi.

13. Ananus xoumponsnoil
pabombt,

Ananuz omubox.

AHaNu3 KOHTPONBHOM paboThl,
Pabora Hap ommbKraMu.

Peienue 3anau,

Cnymanue 00bsSCHEHME YIATSILA.

Ceolicmea Hpaxmuuecxas  paboma Habmonenze 52 AeMonCTparuamy Hatauk  BHICOKOH
Memainog u ux | Ml Ocywecmenenue i TemoepaTyp b, JHarumk
coedurterinii Yernouru XUMUYCCKUX Oﬁ‘hS{CI-I(;HHB nabmonaemprx | FOMMEPATYP bi IaTHHOBBIR
(xXumuuecrkui npeapatiert, p— — M3MEpeHHe TeMIeparyp
n ' LI [EPEXO OT
5’ RIS Tocranoska OTIBITOB Jas ; M%M(Ezzaa‘::g p(??g;i
i, i
S e H3Mepenue 'r[émne a . B
Brinonuenye npakTHueckoR paboTer. P patyp
[aBNEHHA BELIECTR,
Hpaximuveckan  paboma
a6 P HaGurofieRue 3a  NeMOHCTpanMAMH
MNe2, Homyuenue u R
icmed Ounenuil :
o e Oonacuenye HabmoxaeMpIx
MEMAIN0G. 5
ABJEHMIA,
INocranoska OINBITOB AT
IEMOHCTPAIMN KNAcCy.
Brmonnenue mpaxraueckoil paboTrl.
Hpaxmuveckans paboma
N% P Habmopenue 3a gemouCTpanusamu
e HTENA.
Oxenepumenmaivnsie 2
i aavﬁ - Obmacuenne HaGRIonaeMBIx
ACHOIHABAHUTO U IRt
f:wc .wumo GEIYECING Hocratonka SRR e
i W ) JCMOHCTPALMH KIIACCY.
Bririongenue npakruyeckod paboTsl.
Hememannor (26 | 1. Hememannsr: amoms: u | Ciymanue o6bacuenuit yurens. Hatynk  BbICOKOH
y) Hpocmle eewyecmaa. | CamocrosTenbHas pabora ¢ | Temmeparyp Bl, JlaTuuk
Kucnopod, osou, sozdyx. eOHHKOM. TEMIIEpPATYP bl [UIATHHOBLIH
paTyp

Orbop ¥ cpaBHeHMe Marepuaiga no
HECKONLKHM MCTOHMHHKAM.

- H3MEpEeHHE TeMmeparyp
Bl NEPEXOHNOB aNIOTPOTIHbL
X MomMpukaumi  cepor;
H3MEPCHUE TCMIEPATYp B
TUIABJICHM Y BELIECTR,

Z Hememannot,
Xumuueckue  cgoiicmeq
HEeMEaNoG.

Pemenne 3anau.
Pabora 1o xapTouKam.
Pemenne XUMUYECKMX YPABHEHNIA.

3. Xuntuyecxue snesmermel

Pafota ¢ pa3paToumHsv MaTepyuanoM,

8  KNeMIKAX  OICHGBLX %
oo Crymuanue 06bACHEHHH yuHTENsL.
PEGRTSIIOG. Camocrosrrensaas paBota [
yuebHmcomM,
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4. Bodopog.

Pewetive 3ana4.
PaBoTa r1o KkapTo4Kam,
Pemnenye ¥MMUYECKHX YPaBHeH .,

5. Fanozenwr,

Crnyinanve 06bICHEHHH yHuTens,
CamocTosTenbHas pabora c
yuebHHKOM.
O6bacHenye
SBIEeHHH.

HABIIOAEMEBIX

6. Coedunenusn 2aiozenos.

Pemenue 3apau.
Pa6ora no xaprouKa.
PelteHHe XUMHUESCKEX YPABHEHHH,

7. Honyyenue z2anozexce.

Cnynrasre 00bACHEHHH YUuTeN.

Buonozunecrkoe snauenue | CaMOCTOATENLHANL pabora c
U nmpuMerenue 2anozenod | yieOHHKOM.
U ux CcoeOUnexil. Orfop » cpaBHEHHME MarepHana TIo
HECKONEKHM MCTOUHUKAM.
8. deesopad. PaGora ¢ pasfaToqHbIM MaTEPHAIOM. Forie  gLieonoit
remneparyp b, JlaTauk

Cayuranue obbacHeHIH YUUTES.

TEMIepaTyp bl NAATHHOBLIA

CamocTosTensHas paborta c
s — — H3MEpeHHEe TeMICPaTYp
Bl IEPEXOACE AJUIOTPOIIHEL
¥ mopupukaumit  cepnl
M3MEPEHUE TEMNEeparyp bl
TINTABIIEHUS BEIECTB.
9. Koumponeran paboma | PeweHue 3aflaHuil  KOHTPOJBHOH
Ne2 paboThL

10. Cepa.

Cnyiuanue oObACHEHUH yIHUTENA.

CaMmOCTOATENLHAL pabora c
VUeOHHKOM.

Qb brcHEHHE HABMIORACMBIX
SIBJIGHWH.

JlaTdpK  BBICOKOM
TEMIIEPATYPHI, Haruuk
TEMIIEPATYP Bl IJIATHHOBLIA
— H3MEpeHHe TeMIeparyp
Bl NEPEXON0B aJiNIOTPOITHEE
X  moaubuxaipii - cepsl
H3MEpPEHHE  TEMIIepaTyphl
TUIABJIEHHS BEILIECTB,

11. Coedunenua ceper.

Cnymanne 00bACHSHHH yHHTEIs,
CamocTogTeNnsHas paboTa c
yueGHHUKOM.

OrBop u cpaBHEHMe MaTepHana Io
HECKOMLKHM MCTOUHHKAM.

12. Cepuan xucnoma, Cnyinanne 0bhscHeHuH yuuTesis. Harank pH
CamoctoaTensHas pabora c
YIeOHUKOM.
OObacuenme HabionaeMblx
ARJISHMH,
13. Azom, Pemenyie zanad.
PaGora no xaprouxam.
Peluenye XiUMHYGCKHX YPABHCHHH,
14. Ammuar. Cnywanue 0GbACHENKA yIUTENs. Harauk pH
CamocTosTeNbHas paboTa c
yaeBHUKOM.
ObbscueHHe HabMIONAeMBLX,
ABJNICHHUIA.
15. Conu ammonua. Crrymanne oGbACHEHHH YUHTEIA,
CaMOoCTOSTEIBHAS pabora c
YUeOHHKOM.
O0macHenve HaBIIOHacMEBIX.
ABJICHHI,
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16. Kucnopodusie
coedunenus a3omd.

Crymanue o0bsIcHe Ml yauTens,
CamocTrosTenshas pabora c
Y4EOHUKOM.

Ot60p ¥ cpaBHEHWE MaTepuana Io
HECKONBKMM HCTOUHHKAM,

i7. 73] e ATl
coe&mﬁiﬁf ¥ % | paorac S i i e TSMHePiIY;b:II:IIaTHHOBBIﬁ
) Crymanse o0siacHe M yarrens.
CamocTosTensHas pabora c
YIeOHHKOM.
18. Dochop u ezo | Pemenne zapay.
CoeOUnEH U, PaboTa no xaprouxam,
PerieHne XUMHISCKNX YpaBHEeHRIA,
19. Yenepoo. Cnymanve ofbscHerni yaurens.
CamocToarensHas pabora C
yuebHuKoM,
ObnacHene HabnoAaeMLIX
SABJICHHI.
20. Kucnopodnuie | Pemenue sanau.
coeduneHUs yanepooa, Pabora 1o xapToukam.
Peinenue XUMHUUSCKMX YPaBHEHIH.
21, Kpemnuli u eeo | Cinymanue oBsscHenMit yauTess.
coedurers. CamocTosTebHAA pabora c
yueOHUIKOM.
ObnacHenne HaGNIONAEMBLX
SIBJICHUWH,
22 Cunuxamnasn | Caymanue o6bacHenmii yaurens.
AP OMBIMNEHHOCING, CamocTogTenbuas pabora G
yHeOHIKOM.

Or6op u cpaBHeHHe MaTepuana Mo
HECKONBKMM HCTOQUHHKAM.,

23. Obodbugenowguti ypox
no meme «Hememanmoty.

Pabora B napax.

Pafora B rpynnax.

Peierue 3ajay.

TTporepKa NONMYYEHHBIX 3HAHKIL.
[loaroToBKa K KOHTPONBHOH paboTe.

24. Obobumowuii  ypox
no menie « Hememannpy,

Pabora B napax.

Pa6ora B rpymmax.

Pemenne sapmau.

TIpoBepka noNyIeHHEIX SHAHHMIL.
TToaroToBka K XOHTRONLHOM pabore.

25. Komwmponvnan
paboma M 3,

Pemenue 3aganaii
KOHTpPOJLHOH paboThi.

26. Auanuz xonmpomenoi
pabonst.

Ananuz owubox.

AHAAM3 KCHTPONLHOK paboTEL.
Pabora najg oraubkamm,

Pensemie 3anay.

Crnymanue ofbacHennii yuurens,

Ceoticitea
HEMERWUINO08 U
{x coeouHennit

(3 u).

Hpaxmuyeckas  paBoma
Ned,
JKCREDUMEHINANbHBLE
3a0avy 10 mene
«llodzpynna kucaopodan,

HaGmomense 3a JeMOHCTpaLMAMU

YUMTENA,

Obbacienue HaBIOaCMbIX
SBJICHAH,

[Tocranoska OIIBITOB s
IeMOHCTPALMH KIaccy.

BrinonseHne NpakTHIecKoi paGoTsL.

Hpaxmuveckan  paboma
MNed,
Srcnepumenmansivie

Habmozeune 3a nemoHcTpaumaMu
YHUTENS.
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3q0a4Y no
«ITodzpynnet
yanepooay.

meme
asoma u

Q6bacHeHEE HabIIONaEMBIX
ABJICHHH.
ITocranorxa OIBLITOB Ing

JIEMOHCTPAIUA KIaccy.
BLINONHEHHE IIPAaKTHUECKOMH paboThl.

Hpaxmuneckan  paboma

Habiionerye 3a  JeMOHCTPAUMAMU

Onexrponusie Becnt, Habop

Ne6. Honyuenue, BT, naboparopun M'HA
catupme ¥ | O6wacuenue HabIoAaeMbIX.
PACRO3HAGANUE 2a306. =
ApnenHyit.
[TocTanoBra ONBITOB Juist
AEMOHCTPALHH KITACCY.
BrinonHeHue npakTHIecKoi paboTel.
Opzannuecxue L Hpedmem | Cirymanue o6BACHSHAR YIUTEN.
eewjecmen (13 u) | opearnmecroii xumui. CamocTosTensHAA paboTa c
YIeOHUKOM.
O16op u cpapHenue maTepuana ro
HECKOMBKUM MCTOUHHKAM.
4 Ilpedenvuwre | Cnywanne obbAcHEHUH yaUTEN.
yenecooopods. Cocrapiienne XMMHIeCKHX QopMy.
Pabora B mapax.
PaGora v ZOCKH.
3. Henpedenonwie | Ciiymanune 00bACHEHIH yIHTeEN,
Yyznegooopedhl. CocTaBleHHE XMMUMECKUX (hopmy,
Pabora B napax.
Pabora y JOCKH.
4. Cruupmt. Crnymanne 0ObscHeHHE yauTens. Haraux pH
CamocTogTenbHaA paBora c
yueOHEKOM.
Orbop W cpaBHenue MaTepHaia 1o
HECKOMBKMM HCTOMHHKAM.
5 Ipedensuvre | Cnymanue obdbacHenn# yunTend. Harunx pH
00HOOCHOGHBIE CocrasneHue XHMHIECKHX HOpMyII.

KapbOHOBEIE KUCIOMbL.

PaboTa B napax.
PaGora v HOCKH.

6. Croocnve
Kupet.

Shupel.

Ciyanue 00LACHEHHA yHUTEIs.
Cocraplenne XuMHIecKux PopmyiL.
Pafora B napax.

Pa6oTa y HOCKH.

7. Amumorxucnomesr  u
Gemcu.

Pafora ¢ pa3siaTouHbIM MATEPHATOM.
Cnywanue 00BICHEHMI yUnTeIs.
CanocrosrrenpHas pabora c
yIeOHHKOM.

8. Amumoxucnomsr  u
Genxu,

Canywasme 00BACHEHAN YIUTEN.
Cocrasrenue XuMuueckux popmyit.
PabBoTa B napax.

PaBora y BOCKH.

9. Vznegocdui.

Crywaune o0pACHEeH H YUHTEN.
Cocrasnense xumrHeckux Gopmyn.
PaGora B napax.

Pabora y nocku.

10. Honumeper.

Chymarze 0OBSICHEHNH yIITeNs.
CocTaBncHue XUMHICCKHX (OpMYIL.
PaGora B napax.

Pabora v AOCKH.

11. Obobwaowuii ypox
no meme «Opeanuyecue
seujecmaay.

Pabora 5 napax.
Pabora B rpynnax.
Pemenue 3aggad,
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[TpoBepxa NOAYYEHHbIX SHAHMIA.
ToaroToexa x xoHTpONENIOH paGoTe.

12, Koumponvnasn | Pemienne  3afaHuil  KOHTPONBHOH
paboma Ne4. paboTsl,
13. Ananuz xonmponorodl | AHanuz olMbOK.

pabombt.

AHa5H3 KOHTPONLHON paboTLL.

PaGora Hajy onmbramHu.
Peurepye 2agay.
Cirymianne oObacHeHnH yauTess.

3arpennenue 1. Hepuoduueckuii 3axon | PaGora B mapax.

(6} u Hepuoduyeckan | PaGora B rpynnax.
cucmema xumuveckux | Pemenue 3apau.
NEMEHTHOB A H. | TIposepka MONyYeHHbIX BHAHRIL,
Mendeneesa, TloaroToska k KOHTPONBHOk paboTe,

2. Cmpoenue gewjecinga.

3. Xusnunecxue peaxyuu,

4. Knaecor  xumvecxux
coeQunentit g cgeme T3

Pemenue
KOHTPONGBOM paboThl.

4, Hmmozogan
KOHMPORsHas pabomad.

3aganmit

AHanuz omubok,

Auanus KOHTpoNnLHOH paborsl.
Pabora nag omubkamu,

Pewenue sanau.

Cirymanue o0hsSCHCHHE YIUTENSL.

6. Ananus
pabomst,
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