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IlnanupyeMsble pe3yJbTaThl 0CBOEHHS MPOrPaAMMBbI 10 XUMHH
HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

JJUYHOCTHBIE PE3YJBTATBI

JIM9HOCTHBIE pe3yabTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO oO0miero oOpa3oBaHHS
JOCTUTAIOTCS B XOJ€ OOyd4eHUs XMMHUHU B €IMHCTBE YYeOHOW M BOCIUTATEILHOUN JCSITEIHLHOCTH B
COOTBETCTBUU C TPATUIIUOHHBIMU POCCHUHCKUMU COIMOKYJIBTYPHBIMU ¥ JTyXOBHO-HPAaBCTBEHHBIMH
[IEHHOCTSIMH, TPHHITBIMH B OOIIECTBE NpPaBUJIAMH M HOPMAMH TIOBEICHHS M CIIOCOOCTBYIOT
MpoIIeccaM CaMOITO3HAHUS, CAMOPA3BUTHS M COITMATTU3AINN 00yJaIOITUXCSI.

JIM9HOCTHBIE PE3YNIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMOW TIO3UTUBHBIX IICHHOCTHBIX OpPHUEHTAIMHA W pPACHIUPEHUE ONbBITA JEATSIHHOCTH Ha e&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuoTHYECKOTr0 BOCIIMTAHUS:

IIEHHOCTHOTO OTHOIICHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECCKOMY M HAYIHOMY
HACJICJIUIO, TIOHMMAaHWs 3HAYCHHUS XHMHYECKOH HAyKH B JKM3HH COBPEMEHHOTo OOIecTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEPHOW HWHQOPMAIMEH O TEPEIOBBIX JOCTIIKCHHSIX W OTKPBITHUIX
MHPOBOW U OTCUECTBEHHOW XHMMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHUpa
H O0IIEeCTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJICTABJICHUSI O CONHMAJIBHBIX HOPMAax W TpaBWIaX MEKIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHUBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B 0OIIIECTBEHHO MTOJIE3HOM,
y4eOHO-HCCIICIOBATSIIBCKOM, TBOPYECKOW W JPYIMX BHJAX JCSITCILHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HOW COBMECTHOW JESITEILHOCTH MPH BBITIOJIHCHUN YYeOHBIX, TO3HABATEIBHBIX 3aJ1ad,
BBITIOJITHCHUM XHUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHHHM YYCOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMMOIIOHUMAHWIO W B3aWMOIIOMOIIM B TIPOIECCe ATOW y4eOHOH JeATETHHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHUE U MOCTYIIKA CBOMX TOBAPHUIICH C MO3UITUU HPABCTBEHHBIX M MTPABOBBIX
HOPM C YIETOM OCO3HAHUS TIOCIIEACTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOr0 MO3HAHMA:

MHPOBO33PEHUYCCKHUE MPECTABIICHUS O BEIISCTBE H XMMHUYECKON PEaKIIMH, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIFOIIME OCHOBY I MOHMMAHHUS CYIIIHOCTH
HAayYHOW KapTHHBI MHpa, MPEACTABICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI,
B3aMMOCBS35X YCJIOBEKA C IPUPOJTHOM Cpeioi, O POJIM XMMHH B IIO3HAHUHU 3THX 3aKOHOMEPHOCTEH;

MMO3HABATE/IbHBIC MOTHBBI, HANpaBJICHHBIC HA TIOJYYCHHE HOBBIX 3HAHUM 110 XHMHH,
HEOOXOuMbIe JiIsi OOBSACHEHHS HAONIOJAEMbIX IIPOLIECCOB MW SBICHUH, I03HABATEIbHOM,
WHGOPMAIIMOHHON U YUTATEIBCKOW KYJIbTYpPhI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIIBHON pabOThI ¢
y4EOHBIMH TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, JOCTYIHBIMA TEXHUYECKUMHU CPEICTBAMU
HH()OPMAMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOy4YEHHWIO M TIO3HAHUIO, JH003HATEIBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caMo00pa3oBaHUI0, TPOEKTHOW M HCCIEIOBATENLCKON JIEATENHHOCTH, K OCO3HAaHHOMY BBIOODY
HaMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B AajbHEHIIEM;

4) popMHUPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HaHHE [IEHHOCTU >KU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0POBbIO, YCTAHOBKHU
Ha 3J0pOBBIM 00pa3 >KH3HH, OCO3HAHUE TIOCIEJICTBUNA M HEMPHUATHE BPETHBIX MPUBBIYCK
(ynoTpeOnieHus ajKoroJisg, HApPKOTUKOB, KYpeHHs), HEOOXOJUMOCTH COOJIOACHUS TMPABUI
0€30MacHOCTH NP OOpAIIEHHH ¢ XUMUUYECKUMU BEIIECTBAMH B OBITY M pEaIbHOMN KH3HU;

5) TpyA0BOr0 BOCIUTAHUS:



WHTEpEC K MPAKTHYECKOMY W3YUeHHUI0 Tpodeccuil u Tpyaa pa3iMyHOTO POJia, YBAXKCHHE K
TPYILy U pe3yJbTaraM TPYJAOBOH NE€ATEIbHOCTH, B TOM YHUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHWI TI0 XUMUHU, OCO3HAHHBIN BBIOOP WHIUBUYaTbHOU TPACKTOPHH MPOJOIKEHUS 00pa30BaHHUS
C y4€TOM IUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMHH, OOINECTBEHHBIX HHTEPECOB U
noTpeOHOCTEeH, yernemHol npodhecCHOHaTBHON EITENLHOCTH U PAa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJalITUPOBATHCSI B MTPO(PECCHOHAIBHOM cpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHUE K MPUPOJAE KaK MCTOUYHMKY JKM3HU Ha 3eMile,
OCHOBE €€ CyIEeCTBOBaHMS, MOHMMAHME IEHHOCTH 3J0pOBOr0 M 0e30macHoro olpa3a >KU3HU,
OTBETCTBCHHOE OTHOIIEHUE K COOCTBEHHOMY (PH3UYECKOMY M IICHXHYECKOMY 3JI0POBBIO, OCO3HAHHE
IIEHHOCTH COOJIIO/IEHUS MPaBWJI 0€30MaCHOTO TMOBEJEHUS MPU paboTe C BEIIECTBAMH, a TAKXKE B
CUTYaIMX, YTPOKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, TOJIydaeMble MPU U3YYCHUH XUMHH, JJI pElIeHus 3a/1ad,
CBSI3AHHBIX C OKPYXaIIEH MNPUPOJHON CPEAOM, /i TOBBILICHUS YPOBHSA 3SKOJOTUYECKOU
KYJIbTYpbI, OCO3HAaHMsI TJIO0ATHHOTO XapakTepa SKOJOTMUYECKHX MpOoOJIeM W TMyTed WX penieHus
MOCPEJCTBOM METOJIOB XHMHH, SKOJOTHYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
[T03HABATEIbHOM, KOMMYHUKATUBHOM U COLMAJIIBHON MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTampenMeTHBIX pPE3YNIbTaTOB BBIACISIIOT 3HAUYMMBIE IS  (POpMHUPOBAHUS
MHPOBO33PEHHs OOICHAYYHbIE TIOHATHS (3aKOH, TEOPHs, MPHUHIUI, TUMOTe3a, (PakT, CHCTeMa,
MPOIIECC, IKCIEPUMEHT U JIPYroe.), KOTOPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUU U3 3TUX MpPeAMETOB (GOPMHUPOBATH IMPEICTABICHHE O
LEJOCTHOM Hay4YHOW KapTHHE MHpa, U YHHMBEpcalbHble yueOHbIe AEHCTBUA (TIO3HABATEJIbHBIE,
KOMMYHHMKATHBHBIC, PEryIATHBHbBIE), KOTOpble 00ecrneynBaloT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBrble Jornyeckue 1eMcTBUSA:

YMEHUS UCHOJIb30BaTh IPUEMBI JIOTHYECKOTO MBIIUIEHHUS IPU OCBOCHUH 3HAHUI: pACKpPbIBATh
CMBICTT XUMHUYECKHUX MOHATUN (BBLICIATh UX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH B3aUMOCBA3h
C APYrUMU NOHSTHUSIMU), UCTIOJb30BaTh MOHATHUS JJIsi OOBACHEHUS OTICIbHBIX (DAKTOB U SIBJICHUH,
BBIOMpPATh OCHOBAaHUS W KPUTEPUU JUIsl KiIacCU(UKAIMM XUMHUYECKHX BEIIECTB M XUMHUYECKUX
peakiuii, ycTaHaBIMBaTh MPUUYMHHO-CJIEJICTBEHHBIE CBA3U MEXAY OObEKTaMH W3Y4€HHUS, CTPOUTH
JIOTUYECKUE pacCyX AeHUs (MHIYKTUBHBIC, ACIYyKTHBHBIC, IO AaHAJOTWH), NelaTh BBIBOJBI H
3aKITHOYEHUS;

YMEHHE NPUMEHATH B MpOIlecCe IMO3HAHUS MOHATHS (IpeIMETHble M MeETalpeMETHHIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOJNb3yeMble B XUMUHU, HIPeoOpPa3oBBIBATH IIUPOKO
MpPUMEHSEMbIe B XHUMHHU MOJENbHBIE MPEACTABICHUS — XUMHUYECKHH 3HAK (CHMBOJ 3JIEMEHTA),
XxuMuueckas (opMmyna U ypaBHEHHE XHMHUYECKOM peakuMd — TpU pElIeHuH YydeOHo-
MO3HABATENbHBIX 33a4, C YUYETOM 3TUX MOJEJIbHBIX MPEICTABICHUN BBIABISTh U XapaKTEPU30BaTh
CYIIIECTBEHHBIE MPHU3HAKU MU3y4aeMBbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XMMHUYECKUX PEaKIUi,
BBISIBIISITH OOIIHME 3aKOHOMEPHOCTH, PUIMHHO-CJIEJICTBEHHBIE CBS3H U MPOTUBOPEUHS B U3YU4aeMbIX
rpolieccax u sIBJICHUSIX.

ba3zoBble uccienoBare/bCcKue 1eMCTBUA:

YMEHUE UCTIOJB30BaTh MOCTABICHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TaKkKe
B KaueCTBE OCHOBBI A1 (POPMHUPOBAHUS THUMOTE3bI MO MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUM;



npuoOpeTeHre OombiTa MO0 IUIAHUPOBAHUIO, OPraHU3allMd W TIPOBEICHHUIO YUYECHHUUECKUX
9KCIEPUMEHTOB, YMEHUE HaOIIOAATh 3a XOJOM IPOIECCa, CaMOCTOSITENIbHO IPOTHO3UPOBATH €0
pe3yabTar, (GOpMyIUpOBaTh OOOOLIECHHS W BBIBOABI IO pe3ylbTaTaM IPOBEAEHHOTO OTIBITA,
WCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIIaHHON paboTe.

Padora ¢ undopmanueii:

YMEHHE BBIOMpATh, aHATU3UPOBATh U HHTEPIIPETUPOBATh MHPOPMALIAIO PA3TUYHBIX BHJIOB U
dbopM TpeAcTaBICHUS, MONy4aeMyl M3 Pa3HBIX MCTOYHHUKOB (HAyYHO-TIONMYJSpHAs JHUTEparypa
XMUMHMUYECKOTO COJEpkKaHUs, CIpaBOUYHbIE 1OCOOUs, pecypchl VHTEepHETa), KpUTUUECKHU OLIEHUBATh
MPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHATh PAa3IMYHbIE METOJABI W 3alpoChl IPU MOUCKE W 0TOOpEe MH(POPMAINH U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJUMBIX JUIsl BBIIOJHEHHs] y4eOHBIX U MO3HABATENbHBIX 33134
ONpENEeNEHHOr0 THUIA, MNPUOOpEeTEeHHEe OmbITa B O0JACTH HCHOJB30BaHUS HH(OPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUMH, OBJAJCHUE KYJIbTYpOH AKTHUBHOTO HCIIOJIb30BAHUS PAa3IMYHBIX
MIOMCKOBBIX CHUCTEM, CaMOCTOSITEJIbHO BbIOMpaTh ONTHUMalIbHYIO (OpMY MpeAcTaBICHUS
nHpOpMallUl M WUIIOCTPUPOBATh pellaeMble 3aJauyd HECIOKHBIMU CXeMaMH, JuarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSAMUY;

YMEHHE HCIOJIb30BaTh M AaHAJU3UPOBATH B IIpolecce Y4eOHOM M HCCIea0BaTEIbCKOM
NeSITeNIbHOCTH MH(POPMAIIHIO O BIUSHUH MPOMBIIIJIEHHOCTH, CEJIbCKOTO X03sIMCTBa U TpaHCIOpTa Ha
COCTOSTHUE OKPYKAIOUIeH MPUPOTHON Cpeibl.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHBIC YUeOHbIE 1eliCTBUA:

YMEHUS 337]aBaTh BOMPOCHI (B X0/1€ AUAOTa U (WJIM) AUCKYCCHH) TI0 CYIIECTBY O0OCYKIaeMOM
TeMbI, (POPMYIHPOBATH CBOU MPEITIOKEHHS OTHOCUTEIHHO BBITIOJHEHUS TPEATI0KEHHOM 3a1auH;

YMEHHUS MPEACTABIATh MOJIyd€HHbIE PEe3yIbTaThl MO3HABATEIBHON IEATEIHHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTax; JellaTh MPE3CHTAlUI0 PE3ylIbTaTOB  BBHIMOJHEHHUS  XUMHYECKOTO
JKCIIEpUMEHTa (7a00paTOpHOTO OMBITA, JabOpaTopHOW pabOTHl MO WCCICIOBAHUIO CBOWMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHSI y4eOHOrO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI MO3HABATEIBHOU H
HCCIIEIOBATENIbCKON JESITEIbHOCTU MPU PELICHUN BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE y4€Ta 00IINX
MHTEPECOB U COTJIACOBAHUA MO3ULIUN (0OCYXAeHHS, OOMEH MHEHMSIMH, «MO3TOBBIE ILITYPMbI»,
KOOPJUHAIIMS COBMECTHBIX NEHCTBHIL, ONpeielieHne KPUTEPUEB O OLEHKE KaueCTBA BHIIIOJHEHHON
paboTHI U ApyrHe).

PeryasiTuBHble YHHBepPcaJbHble YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIbHO OINpPEAesATh LENH AEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBATH U NMPH HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JIESTEIILHOCTD, BRIOMpATh Hanboiee
3¢ deKTUBHBIE CIIOCOOBI PeIIeHUs] Y4eOHBIX M TTO3HABATENIbHBIX 33/1a4, CAMOCTOATEIHLHO COCTABIISITh
WIH KOPPEKTUPOBATh MPEUIOKEHHBIN alrOpUTM JICHCTBUI MpU BBINOJHEHUH 3aJaHUl C y4éTOM
MOJIyUYeHHUs HOBBIX 3HaHUI 00 wM3y4aeMblX OOBEKTaX — BEIIECTBAX W pEAKUHUAX, OLICHUBAThH
COOTBETCTBHUE MOJIYYCHHOTO PE3y/IbTaTa 3asiBJICHHOM 1I€JIM, YMEHUE UCIOIb30BaTh U aHATU3UPOBATH
KOHTEKCTBI, [TpeJlaraeéMble B YCIIOBUU 3a/1aHUI.

MHNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3ylbTAaTOB 10 OCBOEHHIO 00s3aTEIBHOIO  COAEpIKaHUS,
YCTaHOBJICHHOTO  JTaHHON  (enepanbHOM  pabodeid MporpaMMoi, BBIACTSAIOT: OCBOEHHBIE
oOyJaromuMuCs HayyHble 3HaHHsI, yMEHUs U CIIOCOObI JIeHCTBUH, crienuduueckue Ui NpeJMeTHOMI
oOmact «XUMHs», BHIBI JESITEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €T0 HWHTEpIpEeTaltH,
peoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YIEOHBIX U HOBBIX CUTYaLIUsX.

K koHmy oOydeHuss B 9 KkJacce INpeIMETHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHUI:



® DacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX IOHATUHA: XMMMUYECKUH OJIIEMEHT, aroM,
MOJIEKYJIa, HOH, KaTHUOH, aHWOH, IIPOCTOE BEILIECTBO, CJOKHOE BEILECTBO, BAJIEHTHOCTb,
IEKTPOOTPULATENBHOCTh, CTEINEHb OKHUCICHUS, XUMHUYECKas peaklus, XUMHUYecKas CBsI3b,
TETIOBON 3((EeKT peakuuu, MOjb, MOJAPHBI 00BEM, pacTBOp, ICKTPOJIUTHI, HEIIEKTPOJHUTHI,
AIIEKTPOJIMTUYECKAs JUCCOIMAIMSA, PEaKIMH HWOHHOTO OOMEHa, KaTajau3aTrop, XUMHUYECKOe
paBHOBecHe, 0OpaTHMbIE M HEOOpaTHMbIE PEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTaHOBJECHHE, aUIOTponusi, am(pOTEepHOCTb,
XUMHUECKas CBS3b (KOBaJEHTHAs, MOHHAs, METAUIMUECKasl), KpUCTAJUIMUECKasl pelérka, Koppo3us
METAJUIOB, CILIABBI, CKOPOCTh XUMHUYECKON PEaKIMH, MPEAEIbHO JomycTtuMas KoHneHnTpauus [1JIK
BEILIECTBA;

® WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX NOHSATUHA U MPUMEHSATh 3TH HOHATHUS
TP ONMCAHUM BELLIECTB U UX MPEBPAIICHUI;

® 1ICII0JIb30BAaTh XUMHUYECKYIO CUMBOJIMKY JUIS COCTaBJIeHUS (OPMYJ BELIECTB U ypaBHEHUI
XUMHUYECKUX PEAKIINH;

® OIPEJIENIATh BAJIEHTHOCTh U CTENEHb OKUCIEHMS] XMMHUYECKHUX DJIEMEHTOB B COETUHEHMSIX
Pa3IMYHOIO COCTaBa, MPHUHAJIEKHOCTh BELIECTB K ONPEAENEHHOMY KJIAcCy COEIWHEHUH 10
dbopmMynaMm, BUJ XMUMHUYECKON CBS3M (KOBaJEHTHas, WOHHAs, METAJJIMUecKas) B HEOPraHUYECKHX
COEIMHEHUAX, 3apsil MOHA IO XUMHUYECKOW Qopmyse, XapakTep CpelIbl B BOJHBIX pacTBOpPax
HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTANIMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA,

e packpriBaTh cmbIci lleprognueckoro 3akona JI. . MenneneeBa u 1€EMOHCTPUPOBATH €TI0
MOHMMAaHMe: ONKCHIBaTh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoaudeckoil cucTemsl
XMMUYECKUX 3JEMEHTOB: pa3inuaTh MOHITUSA «TJIaBHas moArpymnna (A-rpynmna)» U «1mododHas
noarpynmna (b-rpynma)», Mameie w OOJbIIHE TMEPUOIBI, COOTHOCHUTH OOO3HAYEHHS, KOTOPHIC
UMEIOTCSI B MEPUOJMYECKON Talnuue, C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHsSI aTOMOB
XUMUYECKUX IEMEHTOB (COCTaB M 3aps]l g1pa, o0lIee YUCIO NIEKTPOHOB U paclpeesieHHe UX 1o
JIEKTPOHHBIM CJI0SIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB M MX
COCIMHEHUH B NpeJeiaX MajbIX IEPUOIOB U IVIABHBIX MOATPYII C YIETOM CTPOCHMS HX ATOMOB;

e KJacCU(UIMPOBaTh XUMUYECKHE DSJIEMEHTbI, HEOPIaHMYECKUE BELIECTBA, XUMHUYECKHUE
peakuuu (MO YMCIly U COCTAaBY YYacTBYIOUIMX B PEaKLUM BELIECTB, MO TEIUIOBOMY 3G QeKTy, 1o
M3MEHEHMIO CTEIIeHEH OKUCIEHNU XUMUYECKUX JIEMEHTOB);

® XapaKTepU30BaTh (OMUCHIBATh) O0IIKE U crelU(PUIECKHe XMMUYECKHE CBOMCTBA MPOCTHIX U
CIIOXKHBIX BEUIECTB, MOATBEP)KJAasi ONMMCAHHME NPUMEPAMU MOJIEKYISPHBIX M HOHHBIX YpPaBHEHUH
COOTBETCTBYIOIINX XMMUYECKUX PEAKIIN;

® COCTABJIATh YPAaBHEHUS JJIEKTPOJIMTUYECKON JIHUCCOLMALMM KHCIOT, WIEJIIOYEd U COJIeH,
IIOJIHBIE M COKpAallEHHBbIE YpPAaBHEHHMsS peakUMi HOHHOIO OOMEHa, YpaBHEHMs pEaKLuH,
MOATBEPXKIAIOLIUX CYIECTBOBAHUE N'EHETUUECKOM CBSA3HM MEXy BEILIECTBAMU PA3JINYHBIX KJIACCOB;

® DaCKpbIBaTh  CYILHOCTb  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKUUN  MOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHca ATUX PEaKIMA;

® [I[POrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOEHHUS, BO3MOYKHOCTH
IIPOTEKAHUS XMMUUYECKUX NPEBPAILIEHUN B PA3JINYHBIX YCIOBHUSX;

® BEIYHCIIATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO JIOJIIO
XMUMUYECKOTO 3JIeMeHTa Mo (opMyie COEIUHEHHUs, MAcCOBYIO JOJIO BEIIeCTBa B pacTBOpE,
IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIINH;

ecoOmo/iaTh ~ MpaBWJa  MOJB30BaHMSA  XUMHYECKOM  MOCyaol M J1abopaTopHBIM
00OpyZI0BaHUEM, a TaKXKe MpaBHUiia 0OpaIIeHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMH T10



BBITIOJTHEHUIO JTAOOPATOPHBIX XMMUYECKUX OMBITOB IO TOJYYCHHIO U COOMPAHHUIO Tra3000pa3HBIX
BELIECTB (aAMMHAKa U YIJIEKUCIIOTO Ia3a);

® [[POBOJIUTH PEAKLUU, TMOJATBEPKAAIONINE KAaYECTBEHHBIM COCTaB pPAa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IIyTEM XJIOpUA-, OpomMua-, MOaUA-, KapOoHar-, ¢ocdar-, cUIHMKat-,
cynbdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHUSI U MOHBI M3YYCHHBIX METAJIOB, TPUCYTCTBYIOIIHE
B BOJIHBIX PaCTBOpax HEOPTraHUYECKUX BEIIECTB;

® [[PUMEHSTh OCHOBHBIC OIEpAI[MU MBICIUTEIBHON JCITENIHPHOCTH — aHaJIM3 W CHUHTE3,
CpaBHEHHE, 00OOLIEHHE, CUCTEMATHU3AlMIO, BBISBICHUE MPUUYMHHO-CIEICTBEHHBIX CBSI3€d — JUId
M3Y4YEHUsI CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIIUMA, €CTECTBEHHO-HAYYHBIE METObI MO3HAHUS —
HaOJr0/IeHNE, U3MEPEHNE, MOJICTPOBAHNE, SKCIIEPUMEHT (PEaTbHBIN U MBICTICHHBIN).

Conepxxanue yueOHOro nmpeamera

IloBTOpEHUE OCHOBHBIX BONIPOCOB 8 Ki1acca.
[Tepuonnueckuii 3axkoH u [lepuonnueckas cucrema Xumuyeckux snemeHtoB [[.M. Menneneesa B
CBETE TEOPUH CTPOEHUS aTOMa.
Xumunyeckas cBsi3b. CTpoeHHE BenlecTBa. TUIbI KPUCTAIUIMUECKUX PEIIETOK.
XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB. PacueTbl Mo XUMUYECKUM
ypaBHEHUAM. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUH.
demoncrpanuu. Tabmuia «Buner cBszeity. Tabmuimma « TUTb KpUCTATUTHIECKUX PEIIETOK»
Tema 1. Knnaccupukauus XuMHYECKHUX PeaKIUi.
TemoBoil »(pdexT xumuueckod peakuuu. TepMOXMMHUYECKHE YpPaBHEHHS, pacyeTbl IO HUM.
JlemoucTparmonHbii onbIT: «TemnoBoi 3¢ (EeKT pacTBOpEeHUsI BEMIECTB B BOJICY.
CKOpOCTh XMMHMYECKUX PEAKUUNA. 3aBUCUMOCTh CKOPOCTH XHMHYECKHUX PEAKIUN OT Pa3IudHbIX
YCIOBUH: OT MPUPOJBI PEarupyrollux BeEIIEeCTB, IUIOMAAU ITOBEPXHOCTH CONPUKOCHOBEHMS,
KOHIIEHTPALIMH PEarupyroniux BEIIEeCTB, TEMIEPATYPHI, KaTaau3aropa. JleMOHCTpallMOHHBIN OIIBIT:
«3yueHne BIMAHUA pPa3IUYHBIX (PAKTOPOB HAa CKOPOCTh peakuum». [Ipaktudeckas pabota:
«M3yueHue BIMSHUS YCIOBUH MPOBEACHUS XMMHUYECKOW pEaKIMU Ha €€ CKOPOCTh». XHUMHUYECKOE
paBHOBECHE, YCIOBHS €ro cMenlieHus. Penmenue 3anay.
JdemoHcTpaumnu.
Tabmuupl «OOpaTuMble peakuum», «XUMUYECKOe paBHOBecHe», «CKOPOCTh XHMHUYECKOU
peakuum».
Pacuernbie 3amaum.
PacueTsl 10 TEpMOXMMHUYECKUM ypaBHEHHUSIM.
Tema 2. JJ1eKTPOIMTHYECKAS TUCCOIHAIUA.
CyiHOCTh mpolecca 3EeKTPoIuTHIecKor qucconuanuu. Ilpakruueckas padbora: « QNEKTPOIUTHI U
HEIJIEKTPOJIUTBI). DJIEKTPOJUTUYECKAS. JUCCOLMALMSA KHUCIOT, menoyed u coneil. IIpakruueckas
paboTta: «3aBUCUMOCTD SIEKTPONPOBOIHOCTH PACTBOPOB CHIIBHBIX 3JIEKTPOJIUTOB OT KOHIICHTPAIHH
pactBopoB» (Cnalble U CuiIbHBIE 3JEKTPOJUTHL. CTemneHp auccouuanuu. JIabopaTOpHBINA OIBIT:
«CunpHple W crnabble  AIIEKTPOJIUTHI. Peakuuu wonHOro o6OmeHa. ['uaponu3  coneil.
[IpakTnueckas paborta: «CBoiicTBa KHUCIOT, OCHOBAaHMM W COJEH KaK dIEKTPOIUTOB»».
JIaGopatopHbIil ONbIT: «BnusHEE pacCTBOPUTENS HA TUCCOIHALIAION
Tema 3. I'asiorensl.
XapakTepucTuka rajoreHoB. llojiokeHre rajJoreHoB B MEPHOJUYECKON CHUCTEME M CTPOEHUE UX
aTomMoB. Du3nyeckrue U XUMUYECKHE CBOMCTBA raJOT€HOB.
CpaBHHTENIbHAS XapaKTEPUCTUKA rajoreHoB. [[pumenenue raioreHos.
Xnop. JleMoHCTpaimoHHbIH ONBIT: «VM3ydeHune (uU3MUECKUX M XUMHUYECKUX CBOMCTB XJIOpay.
XnopoBogopoa. [Tonyuenune. @uznueckue cpoiictBa. ColisiHast KUCIOTA U €€ COJIU.
[TpakTueckas pabota. [lomydenne constHON KUCIOTHI U U3YUYEHUE €€ CBOWCTB
Tema 4. Kuciiopon u cepa.
[TonoxxeHue KUCIOPOJa U Cepbl B MEPUOJUUYECKON CUCTEME XMMHUUECKHUX AIIEMEHTOB, CTPOCHUE MX
aTOMOB. AJJIOTPOINHS KUCIOPO1a — O30H.



Cepa. Amnotponust cepbl. ®Puznueckue M XUMHUYECKUEe cBoiicTBa. HaxokneHnwe B mpupoie.
IIpumenenne ceprl. Oxcupn cepbi(1V). CepoBogoponHas M CEpHUCTas KHUCIOTBI U HMX COJIU.
JleMoHCcTpallMOHHBIN ONBIT: «M3ydyeHne CBOICTB CEPHUCTOrO ra3a U CEpHUCTOM KUCIOTh». OKcua
cepbl(VI]). Cepnas xuciora u ee coym. OKHUCIUTEIbHBIE CBOWCTBA KOHLEHTPHUPOBAHHON CEpHOM
KucinoTel. JlabGopaTopHblil ombIT: «B3aummopeilicTBue THApPOKCHAA Oapus C CEpHON KHCIOTOW»,
[Ipaktuyeckas padora: «Kucinopon u cepa».

JdeMoHcTpanuu. AJUIOTPONIHMS KUCJIOPOJa M Cephl. 3HAKOMCTBO C 0OOpa3laMu MPUPOIHBIX
cynbGUI0B, CyIb(ATOB.

Pacuernble 3agauyu. BeluncieHHs MO XMMHUYECKMM YPABHEHHMSM PEAKIMHA MACChl, KOJUYECTBA
BEIECTBA WM OObEMa IO H3BECTHOM Macce, KOJIMYECTBY BEIleCTBA WJIM OOBEMY OJHOIO U3
BCTYMAIOIIKX WM NOJYYAIOIINXCS B PEAKIIMH BEILIECTB.

Tema 5. A3ot u pocdop.

[Tonoxenne azora u ¢ochopa B NEPUOINYECKON CHCTEME XUMUYECKUX 3JIEMEHTOB, CTPOEHUE UX
aToMOB. A30T, (u3MuYecKHe M XUMHUYECKHE CBOMCTBA, MOJy4YeHHE U mHpuMeHeHue. Kpyrosopot
azota B npuponae. Ammuak. Pu3znyeckue M XUMHUYECKHE CBOWCTBA aMMMaka, IOJIydeHHE,
npumenenne. Oxcuapl azota(ll) u (IV). AzotHas kucnora u ee conu. OKUCIUTENbHBIE CBOMCTBA
A30THOM KHCIIOTHI.

®dochop. Amrorpormsi dochopa. Duzmveckue W XUMUYECKHe CcBoucTBa Qocdopa. Okcua
dbocdhopa(V). OprodochopHas KUCIOTa U €€ COJH.

MuHepanbHbIe YA0OpEHUSI.

JemoncTpanuu. O3HakoMIIeHHE ¢ 00pa3liaMy MIPUPOJAHBIX HUTPATOB, GochaToB.

Tema 6. Yriepoa u kpeMHUiA.

[Tonoxenue yriepojga U KpeMHHUSI B IEPUOJAUYECKON CUCTEME XMMHUYECKUX DJIEMEHTOB, CTPOCHUE
UX aTOMOB. YTJIEepoJ, auIOTpONHble MOoauduKanuy, (u3nueckue H XUMHUYECKHE CBOWCTBA
yriepojaa. YrapHblid ra3, CBOMCTBA U (DU3MOJIOTHYECKOE JICHCTBUE HA OPraHU3M. YTJEKHCJIIBIA a3,
YTOJIbHAsI KUCJIOTa U €€ cosii. KpyroBopot yriepoaa B IpUpoJe.

Kpemnuwnii. Oxcupn kpemuusa(1V). Kpemuuenas kucnora u ee conmm. Crekio. [lemenT.
JdemoncTpanuu. Kpucrammmdeckue pemeTkd anmaza W rpadura. 3HaKOMCTBO C oOpasmamu
MPUPOJHBIX KapOOHATOB M CHJIMKATOB. O3HAKOMJIEHHE C PAa3IMYHBIMU BUAAMH  TOIUIMBA.
O3HakoMJIEHHE C BUAMU CTEKJIA.

[Ipaktuueckass pabota: Ilomydenue oxcuma yriepona (IV) w  w3ydyeHne ero CBOWCTB.
PacnioznaBanue kapOoHATOB

Tema 7. O01mue cBOiCTBA METAJLIIOB.

[TonoxxeHne MeTawioB B MEPUOJAMUYECKON cucTeMe xuMuueckux sneMeHtoB JI. M. Menneneesa.
Merammueckass cBs3b. Dusmyeckne M XUMHYECKHE CBOMCTBA METAUIOB. Psjn  HanpspkeHwid
METaJLIOB.

[Tonsitre o metamryprun. CriocoObl nmosrydeHus: MetaioB. CriiaBsl (CTallb, Yyr'yH, JIOPATIOMUHUMN,
6ponza). [Ipobrema 6€30TXOAHBIX TPOU3BOJICTB B METAIIITYPTUU U OXPaHA OKPYKAIOILIEH CPEIbI.
Hlenouynbie MeTauibl. [lo0KeHNe MIETOUYHBIX METAJUIOB B MEPHOJUYECKON CUCTEME U CTPOCHUE
atomoB. Haxoxnenue B npupoae. Gusnyeckue u XxuMuyeckue cBoiicTBa. [IpuMeHeHre menouHbIX
METAJUIOB U UX COEAMHEHHI.

lenoyno3emMesibHBbIe MeTaJLIbL [[010KEHNE 1IETOYHO3EMENbHBIX METAJJIOB B MEPUOAUYECKON
cucteMe M crpoeHne atomoB. Haxoxxnenue B npupoje. Kanbiuii u ero coenunenus. JKecTkocTh
BOJIbI U CTIOCOOBI €€ YCTPAHEHUS.

AmmoMuHuii. [lonoxenue amOMUHUS B MEPUOJUYECKONM CHUCTEME U CTPOEHUE €ro aroma.
Haxoxnaenue B npupoze. duznueckue 1 XuMUYECKHE CBOMCTBA aTfOMUHUS. AM(OTEPHOCTh OKCH/IA
Y TUAPOKCH/IA aTFOMUHMUSL.

Keue3so. [lonoxxeHnue xenesa B NEPUOJAUYECKON CUCTEME U CTpOeHHME ero atoMa. HaxoxzaeHue B
npupojae. Pu3ndeckre U XUMHYECKHE CBOMCTBA xkene3a. OKCHIIBI, TUAPOKCH B B conu xene3a(ll) u
xeneza(Ill).



JemoHcTpanuu. 3HaKOMCTBO ¢ 0Opa3llaMyd BaXHEWUIIMX COJEH HaTpus, Kaius, HPHUPOJHBIX
COEIMHEHUI KalbLus, pyAaMH Kelle3a, COCUHEHUSAMH alOMUHMS. B3auMozeicTBHE 1EI0YHBIX,
LIEJI0YHO3EMETIbHBIX METAVIOB U AJIFOMUHHUS C BOJIOH.

IIpakTnuyeckas padora. Merauisl

PacueTHble 3a7aun. BeruucieHns M0 XUMHUUYECKUM YPaBHEHHUSIM MacChl, 00beMa WJIM KOJIMYEeCTBA
BEIIECTBA OJJTHOTO U3 IMPOAYKTOB PEAKIIMH I10 MAaCCE UCXOJIHOTO BEIIECTBA, 00BEMY MM KOJINYECTBY
BEIECTBA, COAEPIKAILErO ONPEACIECHHYIO JOJII0 IPUMECEH.

Tema 8. OcHOBBI OPraHU4YeCKOil XUMHUH.

[lepBoHauanbHble NpeACTaBlIeHUs 00 OpraHMYecKUX BellecTBax llepBoHadanbHble CBENEHUS O
CTPOEHUM OpraHmdeckux BeuiecTB. OCHOBHBIE IOJIOKEHUS TEOPUM CTPOEHUS OPraHUYECKUX
coequaennii A. M. byrnepoBa. M3omepus. VYmpoumieHHas KiIacCUpHUKAIHMS OPraHMYECKHX
COCIMHEHU M.

VYraesonopoasl. [IpenenbHeie yriieBogopoasl. MetaH, 3TaH. PU3NUECKUE U XUMUYECKHE CBOMCTBA.
[IpumeHenue.

Henpenenbusle yriaeBomopoabl. OTuineH. Pu3nyeckre M XUMUYeckue cBoiicTBa. IIpumeHeHwue.
AnerunieH. /lueHoBble yrieBojopoabl. [IoHATHE O IUKIMYECKUX YIIIeBOJOpOAax (LIMKIOATKaHBI,
6enson).IIpupoaHsie MCTOUHUKK yriaeBoaopoAoB. HehTe M mpupoaHbiii ra3, X HpUMEHEHHE.
3amuTra arMochepHOro Bo3ayxa OT 3arps3HeHus. Cnuptel. OnHOATOMHBIE CHUPTHL. MeTaHOoI.
OrtaHon. @Pusmnueckue cBoiicTBa. DHU3MOIIOTMYECKOE JCHCTBHE CHOUPTOB HAa OpraHU3M.
[Ipumenenne. MHOTOaTOMHBIE CIUPTHL. DTHWICHITHKONb. [nunepun. [lpumenenune. KapboHnoBbie
KHUCJIOTBI. Kupsel. MypaBpuHas 51 YKCYCHast KHUCJIOTBI. dusnueckue CBOMCTBA.
[Ipumenenue. Boiciine kapOoHOBble KuCIOTHL. CreapuHoBas Kuciaorta. JKupbl — MPOIYKTHI
B3aUMO/JICHCTBUS TJIMLEPUHA U BBICHIMX KapOOHOBBIX KHUCIOT. Poisib *KUpOB B mpoliecce oOMeHa
BENIECTB B opranusmMe. KanopuitHOCTh )KUPOB.

YraeBoasl [110k03a, caxapo3a — BaXKHEHIIME NPEACTABUTENHM YIiieBoJoB. HaxoxneHue B
npupone. PorocunTes. Poiib IIIIOKO3bI B MIUTaHNUU U YKPEIUIEHUH 3140pOBbs. Kpaxmai u nemnonosa
— npupoassle noaumepsl. Haxoxaenue B mpupone. Ilpumenenue.

benkun — Ouonomumepsl. CocraB 6enkoB. Oynknuu 6enkoB. Pons 6enkoB B mutanuu. [lonsarue o
(dhepMeHTax ¥ TOpMOHAX.

[lonmumepsl  —  BBICOKOMOJIEKYIsipHble — coenuHeHus.  [lomudtunen.  [lomumpomnuieH.
[MonmuBununxnopun. [Ipumenenne noauMepos.
JdemoncTpauuu.

Mojienu MOJIEKYJl OpTaHUYECKHX COSIMHEHHM, CXEMBbI, TAOIHUIIBI.
['openue yrieBo0po0B U 0OHAPYKEHUE MPOTYKTOB MX TOPEHHSL.
OO6pa3iel HeTH U TPOTYKTOB MX MEepepabOTKH.
PacyeTHble 3ajayu. YCTaHOBJIGHHE IMpOCTeWIeld (OpMyYNIbl BEImECTBA MO MAacCOBBIM JIOJISIM
AIIEMEHTOB.
TemaTHYecKOe NJIAHUPOBAHHNE YYeOHOTO MPeaIMeTa

” OCHOBHBIE KJIaCChI HEOPTraHNYCCKUX BCIICCTB, UX CBA3b MCIKIAY co0O0H. ||

” OCHOBHBIE KJIaCChI HEOPTraHNYCCKUX BCIICCTB, UX CBA3b MCIKIAY co0OH. ||

|| TennoBoi 3¢ exT XUMHUUECKUX pPEeaKLU. ||

| 3 ” OKHCIIUTEIIBHO — BOCCTAHOBHUTEIILHEIC pCaKIuu. ||

G

5 || CKOpOCTh XMMHYECKUX pEaKLUi. ||
6

I1/p Nel. VI3ydyenue BIUSHUS YCIOBUH IPOBEACHUS XUMHUUECKON peakuy Ha
€€ CKOPOCTh

7 ” XHUMHUYECKOE paBHOBECHC. YcnoBus €ro cMemieHus. || 1 |

|
| 8 || O0600111eHNE ¥ cUcTeMAaTH3aIis 3HaHu. Pemenne 3agau || 1 |
|

|| CymHocTh nponecca 3JIeKTPOTUTHYECKON AUCCOLMALINAH. || 1 |




| 10

|| DIEKTPOIUTHYECKAs JUCCOLMAIINS KUCIIOT, IEI0Yei U CoJieH.

11 Cnalble 1 cusbHbIE 31eKTpoauThl. Crenens auccounaruu. JI/p Ne 1:
«Cnabble U CHIIbHBIE DJICKTPOJIUTHD)
| 12 || Peakuun nonHoro ooMeHa. || 1 |
| 13 || Ianponus coneit. || 1 |
| 14 || I1/p Ne2: «CBolicTBa KUCIOT, OCHOBAHUH M COJICH KaK AIIEKTPOIUTOBY || 1 |
| 15 || K.P. DiekTponuTnyeckasi AMCCOUALUSA. || 1 |
| 16 || XapakTepUCTHKA TAIIOT€HOB || 1 |
[17 | Xuop. [ 1 |
| 18 || XJIOpOBOJOPOI: TTOJTYYEHHUE U CBOMCTBA || 1 |
| 19 || CousiHast KUCIIOTA M €€ COJH || 1 |
| 20 || I1/p Ne3. TlonydeHne COJITHON KUCIOTHI U H3yUCHUE €€ CBOWCTB || 1 |
| 21 || XapakTepucTuKa KUCiIopoaa v Cepbl || 1 |
| 22 || Cepa. ®usnueckue 1 XUuMUYECKUE CBOMCTBA cepbl. [Ipumenenue. || 1 |
| 23 || Ceposojiopoa. Cyabhuasl || 1 |
| 24 || Oxkcun cepst (IV). CepoBoopoHast U CEpHUCTAsT KUCIOTHI U UX COJIH. || 1 |
25 Oxkcun cepst (VI). Cepnas kuciora u ee comu. JI/p Ne 5: «Bzaumopeiicteue 1
TUAPOKCUAA Oapus ¢ CEPHOM KUCIOTOM»
| 26 || [T/p Ned4. Kucnopon u cepa || |
27 XapaktepucTrka azota u ¢pocdopa. Puznueckre 1 XUMUYECKUE CBOMCTBA
a3oTa.
28 AmMmvuak. Ouznueckre u XuMu4Ieckrne cBoicTBa. [lomydeHne u mpuMeHeHne 1
aMMuaKa
| 29 || Conu aMMOHUS. || 1 |
| 30 || A30THas KUCIOTA. || 1 |
| 31 || Conu a30THOM KHCIOTHI || 1 |
| 32 || docdop. Dusnueckre 1 XUMHUUIECKHE CBocTBa (ocdopa. || 1 |
| 33 || Oxkcun pochopa (V). PochopHast KUCIOTA U €€ COJIH. “ 1 |
| 34 || K/p. Kucaopoa u cepa. Azor u ¢pocop. || 1 |
| 35 || XapakTepucTHKa yriepoja u KpeMHUs. AJUIOTPOIHS yriepoaa || 1 |
| 36 || XUMHYEeCKUE CBOWCTBA yriiepoa. AncopOmus || 1 |
| 37 || Oxcup yrnepona (II) - yrapusrii ras || 1 |
| 38 || Oxcun yrinepona (IV) - yriekucislit ras. || 1 |
| 39 || VYronbHas Kuciota u ee coiau. KpyroBoport yriiepoaa B mpupoe || 1 |
40 I1/p Ne5. Tlonyuenue oxcuza yrieposa (1V) u usydyenue ero cBoucTB. 1
Pacnio3naBanue kapOOHATOB
| 41 || Kpemunii. Oxcup kpemuus (IV) || |
| 42 || Kpemuuesas kucnora u ee cosnu. Crekio. LlemenT. || |
| 43 || K/p. Yriepoa n kpemMHuii. || |
| 44 || XapaKkTepucTUKa METaJlJIOB || 1 |




| 45 || HaxoxaeHrne MeTaioB B MPUPOJIe U 00IHe CrIOCOOBI X TOTyYSHUS || |
46 XUMHYECKUE CBOWCTBA METAJIJIOB. DJIEKTPOXUMHUYECKUN Psi/i HAIPSLDKEHUI
METaJUIOB.
| 47 || CrutaBsl (cTalnb, 4yryH, JIOPaTIOMUHHMA, OpOH3a). || 1 |
| 48 || [Ilemo4HBIC METAJLIHI. || 1 |
| 49 || Marnuii. [llenouyHo3eMeabHbIE METAILIBI. || 1 |
| 50 || Kanpumii u ero coequaeHus. JKecTKoCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHS. || 1 |
o1 Amomunuil. [losoxeHNe AIFOMUHUS B IEPUOANYECKON CUCTEME U CTPOCHHE 1
€ro atoma.
| 52 || Baxueiimne coeIMHEHNS ATFOMAHUS || 1 |
| 53 || Kenezo. [Nonoxenue xene3a B [ICXD u crpoeHue ero aroma. || 1 |
| 54 || Coenunenus xenesa. || 1 |
| 55 || [T/p Ne6: «Metamibi». || 1 |
| 56 || K/p. O6mue cBoiicTBa METAJLIOB. || 1 |
S7 [IepBoHauanbHbIE CBEACHUS O CTPOCHUHM OPTAHUYECKHUX BEILECTB. 1
| 58 || VYrpouierHas KiaccupUKaIus OpraHuIeCKUX COCTUHEHUN. || |
| 59 || IIpenensueie yruesogopoasl. Mera, sTan. || |
60 HenpenenbHbIe yriieBoI0pOIbL.
OTueH.
| 61 || [Tomumepsr || 1 |
| 62 || [TpousBoHbIe yriieBoaopoa0B. CIIUPTHI. || 1 |
| 63 || KapGonogsie kuciaotel. Cinoxxubie 3Gupsl. XKupsl || 1 |
| 64 || VYriaeBoasl || 1 |
| 65 || AmuHoKucIOTHL. benku “ 1 |
66 K/p. Opranuveckasi XumMusl. 1
67 Hroropas koHTpOJIbHAS pab0OTa 3a KypC OCHOBHOTO 00IIero oOpa3oBaHMs 1
68 AHanu3 UTOroBOM KOHTPOJIBHOM paboThI 32 KypCc OCHOBHOTO OOIIETO 1
o0OpazoBaHus




