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1. [ll1anupyemble pe3yabTaThl OCBOCHUSA Y4€OHOI0 MpeaMeTa

IIpeaMeTHbIE pe3yabTaThI:

Oobyuarowuiica nayuumces:

B cdepe nmo3naBaTenbHOM 1€ATEILHOCTH:

— 3HATH/TIOHUMATh UCKATh W HAXOAUTH OOOOIIECHHBIC CITOCOOBI PEIICHHS 3a7ad, B TOM YHUCIIE,
OCYIIECTBIISITh Pa3BEPHYTHIH WH(GOPMAIMOHHBIN TOWUCK W CTaBUTh HA €0 OCHOBE HOBBIC
(yueOHbIC U ITO3HABATEIIbHBIC) 3a1aUH;

— KpUTUYECKH OICHMBaTh M HWHTEPIPETHPOBaTh HHGMOPMALMIO € Pa3HBIX TO3ULUH,
pacro3HaBaTh U GUKCHUPOBATH MPOTHBOPEUHS B MHPOPMAITMOHHBIX NCTOYHHUKAX;

— UCIIOJIB30BaTh PA3jJUYHBIE MOJICJIBHO-CXEMAaTHYECKUE CpPENICTBA JJIA  MPEJCTaBICHUS
CYLIECTBEHHBIX CBSI3€d W OTHOLIEHWW, a TakXK€ MPOTUBOPEUYU, BBISBICHHBIX B
MH(POPMAITMOHHBIX HCTOYHHUKAX;

— HAXOAWTb W MPUBOJUTH KPUTHUUYECKUE APTYMEHTbl B OTHOLUEHUU JEUCTBUM U CYXICHUI
JPYToro; CIOKOWHO W Pa3yMHO OTHOCUTBHCSA K KPUTHUYECKHUM 3aMEYaHUSIM B OTHOILICHUU
COOCTBEHHOTO CYKJIEHUSI, pACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS,

— BBIXOJWTHh 33 PAaMKH Y4eOHOro MpeaIMeTa W OCYIICCTBISAThH IICJICHATPABICHHBIA TOUCK
BO3MOKHOCTEH JJII MIUPOKOTO MEPEHOCa CPEJICTB M CIIOCOOOB JICHCTBHS;

— BBICTpauMBaTh WHANBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUYUTHIBAas OTPaHUYCHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYCHHS;

— MEHSATh U yAEPKUBATh Pa3HbIC MO3UILIMK B ITIO3HABATEIbHOM JI€SITEILHOCTH.

Oobyuarowuiica noay4um 03MOMHCHOCHb HAYYUMbCA:

B cdepe mo3HaBaTeapbHON IeITEILHOCTH:

— Ha3bIBaTh U3yUYEHHBIC BEIIECTBA MO «TPUBUATBHONY WU MEKIYHAPOTHOW HOMEHKIIATYPE;

— ONPENEINATh: MPUHAIC)KHOCTh BEIIESCTB K PA3IMYHBIM KJIACCAM OPTaHUYECKUX COCIUHEHUM;

— XapaKTepU30BaTh: BEIIECTBA OCHOBHBIX KJIACCOB OPraHUYECKHX COCIUHCHHH; CTPOCHUE U

XUMHUYECKHE CBOMCTBA M3YYEHHBIX OPTaHUYECKUX COCTMHEHU;

OOBSICHSTH: 3aBUCHUMOCTh CBOWMCTB BEIIECTB OT WX COCTaBa M CTPOCHUS; TPUPOIY

KOBAJIEHTHOM CBSI3H;

BBITIOJTHATH XUMUYECKUI SKCTIEPUMEHT 110 PACIIO3HABAHUIO OPTaHMYECKUX BEIIECTB;

OHpe[[eJIeHI/DI BO3MOXHOCTH HpOTeKaHI/ISI XUMHUYCCKUX HpeBpaH_leHI/Iﬁ B pa3JII/I‘~IHBIX YCHOBI/ISIX

M OLIEHKH HX IMOCJIEICTBHI;

— DKOJIOTHYECKU IPaMOTHOTO TIOBEJICHUS B OKPYXKAIOIICH cpelie;

B IICHHOCTHO-OPUEHTAIIMOHHOM cdepe:

— aHAIM3UPOBATh M OIEHWUBATH IIOCJICACTBUS JUIA OKPYXKAIOIIEH cpeapl OBITOBOM U
MIPOU3BOJICTBEHHON JIEATEIHPHOCTH YEJIOBEKA, CBSI3aHHON C MPOU3BOJCTBOM M TepepaboTKOM
BOKHEHUIIINX XUMHYECKHUX MPOITYKTOB;

B TPYJIOBO#i cdepe:

— TMPOBOAUTH XHUMHUYECKHH IKCIIEPUMEHT; TOTOBHOCTh K OCO3HAHHOMY BBIOOPY MajbHEHIIECH
00pa30BaTeNbHOM UIH MPOPECCHOHANTBHON TPACKTOPUU;

B c(hepe 3mopoBoro o6pasza KU3HU:

— co0mroaaTh mpaBujia 0€301acHOTO OOpalleHus ¢ BEIIECTBAMHU, MaTepralaMu U XUMUYECKHUMH
IIpoLIeCCaMU; OKa3bIBaTh IIEPBYIO IIOMOILL IIPU OTPABICHUAX, 0KOraX U APYTUX TpaBMaXx,
CBSI3aHHBIX C BEIIECTBAMHM M JJAOOPATOPHBIM 000PYI0BAHUEM.

MeTranpeamerHblie pe3yJabTaThl:

MO3HABATEJIbHbIC:

— YMEHHE OIIMCHIBATH JAEMOHCTPALMOHHBIE U CAMOCTOSTEIIBHO IPOBEICHHBIC JKCIIEPUMEHTHI,
UCIOJIB3YS AJI ATOr0 €CTECTBEHHBIN (PYCCKHM, POJTHON) SI3bIK U SI3bIK XUMHUU;

— YMEHHE KJIacCU(PHUUHUPOBATh XUMUYECKHUE IEMEHTHI, POCThIC U CIIOKHBIEC BEIIECTBA, B TOM
YUCJIE U OPTaHUYECKHUE COCUHEHUS, XUMUYECKUE PEAKLIUU 110 PA3HBIM OCHOBAHHUSM;



YMEHHME XapaKTepU30BaThb HW3YYEHHBIE KJIACCHI HEOPraHWYECKUX W  OPraHMYECKHUX
COCIMHEHMM, XUMHUUYECKHE PEaKIUH;

TOTOBHOCTh TMPOBOJUTh XUMHUYECKHH HKCIEPUMEHT, HaONI0/JaTh 3a €ro MpOoTeKaHHEM,
(UKCUPOBATh PE3yJIbTAThl CAMOCTOSATEIIHOTO M JEMOHCTPUPYEMOTO SKCIIEPHUMEHTA U JeNaTh
BBIBO/IBI;

yMeHue (QOpMYyJIHpOBaTh XUMHUYECKHE 3aKOHOMEPHOCTH, IPOTHO3MPOBATh CBOMCTBa
HEHU3YUYEHHBIX BEIECTB 110 aHAJIOTUU CO CBOMCTBAMU U3YUYEHHBIX;

MOMCK MCTOYHUKOB XMMHUYECKOW MH(pOpMaluu, MoydeHne HeoOXoauMon uHpopmanuu, ee
aHaJIN3, U3TOTOBJIEHNE XUMHYECKOT'O0 HHPOPMALIMOHHOTO MPOAYKTA U €r0 Mpe3eHTaLUs;
BJIaJICHUE 00s3aTelbHBIMU CIIPAaBOYHBIMM Marepuanamu: [lepuonmueckoid cucreMoit
xumuueckux odnemeHtoB [[. M. MenneneeBa, yCTaHOBJICHHME 3aBUCHUMOCTH CBOWCTB U
IIPUMEHEHUs] BAXXKHEHIINX OPraHUYECKUX COCIUHEHUN OT UX XMMHMUYECKOIO CTPOEHHUs, B TOM
quciae U 00YCIIOBIEHHBIX XapaKTepOM 3TOr0 CTPOEHUs (IpeAebHbIM WU HENpeaeabHbIM) U
HanuuueM QyHKIMOHAIbHBIX TPYIIIL;

MOJIEJIMPOBAHNE MOJIEKYJI BAJKHEUIIINX HEOPTaHUYECKUX U OPIraHUYECKUX BEIIECTB;
MIOHVMMAHHE XUMHYECKOM KAPTHUHBI MHpa KaK HEOTHEMJIEMOM YacTH LEJIOCTHOM Hay4dyHOU
KapTHUHBI MUDA.

KOMMYHHKATUBHBIC:

CaMOCTOSITENTFHO OPTaHM30BBIBATH Y4eOHOE B3aMMOJICHCTBHE B TpyIe (OMpeAensiTh o0IIme
LIeJIH, PAcTIpEAETSATh POJIH, JOTOBAPUBATHCS APYT C APYTrOM U T.J.).

PEryjJssiTuBHbIC:

CaMOCTOSITENTLHO OOHAPYKUBATh W (OPMYJIUPOBATH YUYEOHYIO MPOOJIeMy, ONMPEAesTh IIeb
y4eOHOH JeATEIHHOCTH;

BBIIBUTATh BEPCHUU pEUICHHS MPOoOJIeMbl, OCO3HABAaTh KOHEUYHBIM pe3yJbTaT, BHIOMpATh U3
MPEAJTOKCHHBIX U UCKATh CAMOCTOATCIIBHO CPCACTBA JOCTHXKCHUA LEIIN,

COCTaBJISITH (MHIUBUAYAJIBHO WIIA B TPYIINE) TJIaH PEIISHUS MTPOOIEMBI;

paboTas Mo miIaHy, CBEpSITh CBOM NEHUCTBHUS C LIEIBIO M, IPU HEOOXOJUMOCTH, UCIIPABIISTH
OIIMOKU CaMOCTOSTEILHO;

B JMAJore C Y4YHUTEJIEM COBEPIICHCTBOBAThH CaMOCTOSITEIbHO BBIPAOOTAHHBIE KPUTEPHH
OIICHKH.

JInyHOCTHBIE pPe3yJIbTaThI:

(hopMUpOBaHHE UYYBCTBAa TOPJOCTU 32 POCCHICKYID XUMHUYECKYI0 HayKy; (opMHUpOBaHHE
[IEJIOCTHOTO MHUPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI XUMHUU
KaK HayKd ¥ OOIIECTBEHHOW MPAKTHKH, & TAK)XXE COIMAIBLHOMY, KYJIbTYPHOMY, SI3BIKOBOMY U
JTYXOBHOMY MHOT000pa3nio COBPEMEHHOTO MUPa;

(dbopMUpOBaHHE OTBETCTBEHHOTO OTHOIICHHMS K YUYEHHUIO, TOTOBHOCTH U CIHOCOOHOCTH K
CaMOpa3BUTHI0O U €aMOOOpa30BaHMIO HAa OCHOBE MOTHBAlMM K OOYYEHMIO U IO3HAHMIO,
BBIOOPY Oyaymieit mpodeccuu; ¢GopMupoBaHHE KOMMYHUKATHBHON KOMIIETEHTHOCTH B
o0pa3oBaTeNnbHOM, OOIIECTBEHHO IOJIE3HOH, Y4YeOHO-MCCIIEIOBATEIBCKOM, TBOPUYECKOW W
JIPYTUX BUAAX ACSITEIbHOCTH;

(dhopMUpOBaHUE IEHHOCTH 370POBOTO W 0€30MacHOr0 00pa3a >KW3HU; YCBOCHHE MPABUII
WHIAUBHUAYAJIBbHOI'0O U KOJIJICKTUBHOI'O 0€e3011aCcHOT0 IIOBCACHUS B ‘—IpCSBBI‘—I&fIHBIX CUTyaluiXx,
YIPOXKAIOUINX JKU3HM ¥ 3J0POBBIO  JIOACH; (opMHUpOBaHHME TO3HABATEIBLHOU W
MH(OPMALIMOHHON KYJIBTYPBI, B TOM YHCII€ Pa3BUTHE HABBIKOB CaMOCTOSITENIbLHON paboThI ¢
y4eOHBIMH TOCOOMSMH, KHUTAMH, JOCTYIHBIMH WHCTPYMEHTAMH U TEXHUYECKHUMH
cpenctBamMu  MHGOPMAIIMOHHBIX  TEXHOJIOTHH; (OPMHUPOBAHHE OCHOB HKOJIOTHYECKOTO
CO3HAHUs HA OCHOBE TMpU3HAHUS IIEHHOCTH JKM3HU BO BceX €€ TMPOSBICHUIX U
HEOOXOAMMOCTH OTBETCTBEHHOT0, O€PEKHOTO OTHOIICHHS K OKPYIKAIOIICH cpese



IInanupyemble pe3yJbTaTbl 0CBOCHHS BHYTPHIIPEAMETHOI0 MOAYJIS:

IIpeaMeTHbIe pe3y/ibTaThl 00yYeHHS:
Oobyuarowuiica nayuumcs:
B cdepe nozHaBatenbHON NEATEIbHOCTH:

IIPOBOJIUTh CAMOCTOSITEIbHBIN TOMCK XMMHUYECKOH HWHQOpPMALMU C HCIOJIb30BaHHEM
Pa3JIMYHBIX HWCTOYHUKOB (HaYIIHO-HOHy.HSIpHBIX H3l[3,HI/IfI, KOMITBIOTCPHBIX 6a3 JaHHBbIX,
pecypcoB HMHTepHeTa); HCIOAB30BaTh KOMIBIOTEPHbIE TEXHOJOTHHM Ul OOpabOTKH H
nepeaayy XuMHIECKOW HHPOpMaLuu

HUCIIOJIBb30BATh HpI/IO6peTeHHBIe 3HaHUA W YMCHHA B HpaKTquCKOﬁ JACATCIIBHOCTH U
MOBCETHEBHOM JKM3HU Ui OOBSCHEHUS XMMHUYECKHMX SIBICHUH, MPOMCXOSIIUX B MPHUPOJIE,
OBITY U Ha MPOU3BOJICTBE;

Odyuarowuiica noyuum 603MoOHCHOCHb HAYYUMBCA:
B cdepe mmo3HaBaTeIsHON IEATENLHOCTH

WTIOCTPUPOBATH HAa MMPUMEPAX CTAHOBJICHUE U HBOJIIOLINIO XUMUH KaK HAYKU Ha Pa3iIMuHbIX
HMCTOPUUYECKHUX ATaAlax €€ pa3BUTHUS;UCIIOIB30BATh METO/IbI HAYYHOTO TTO3HAHUS MPHU BHITIOJIHE
HUU TPOEKTOB My4eOHO-
HCCIIEI0BATENbCKUX3aJauII0N3yY€HHIOCBONCTB,CIIOCOO0BIIOIYyUEHUANPACTIO3HABAHMS OPTaHu
YECKUX BEIIECTB;

MeTal’[pe}IMeTHBIe pe3yJbTaThbI:
no3naeamejibHble:

yMeHue pOpMyJIHpOBaTh XHMHYECKHE 3aKOHOMEPHOCTH, MPOTHO3MPOBATh  CBOICTBa
HEU3yYEHHBIX BELIECTB 110 aHAJIOTUU CO CBOMCTBAMH M3yUYCHHBIX;

MOWCK UCTOYHUKOB XMMHUYECKOW MH(pOpMallnu, MOJIydyeHHe HeoOXxoauMoil uHdopmammu, ee
aHaJIN3, U3TOTOBJIEHNE XUMHYECKOTO HHPOPMALIMOHHOTO MPOAYKTA M €ro Mpe3eHTALUS;
BJIaJIeHHE 00s3aTeIbHBIMU CITPABOYHBIMU MaTepHUaIaMH.

pezyiamuenbl.

YMEHUE ONpEeAeNsITh TOHATHA, CO37aBaTb OOOOINEHHs, YCTaHABIMBATh AaHAJOTHH,
KJIaccu(uUUpoBaTh, CaMOCTOSTENbHO  BbIOMpAaTh  OCHOBAaHUS W KPUTEpUM s
KJaccu(UKaIuK, yCTaHABJIMBATh NMPUUYMHHO — CIICACTBEHHBIC CBSI3H, CTPOHTH JIOTUYECKOE
paccyXJIeHHe, YMO3aKJIIOUeHHE U JI€1aTh BbIBOBI;

BBIJIBUKCHUE BEPCUH PEILICHHs TPOOJIEMBbI, OCO3HAHHE KOHEUHOTO pe3yibTara,

cocCTaBJIeHHE (MHAUBUAYAIbHO WIN B TPYIIIE) IUIaHA PEILIEHUS IPOOJIEMBI;

paboTas 1Mo miuaHy, CBEpSTh CBOM JIEHUCTBUS C LEIbI0 M, IPU HEOOXOJUMOCTH, UCIIPABIISTH
OLIMOKH CaMOCTOSTEINIBHO.

KOMMYHUKAMUGHblLE.

YMEHHE OpraHHU30BbIBATH Y4YeOHOE COTPYJHUYECTBO M COBMECTHYIO JCSITENBHOCTH C
YUUTEJIEM U CBEPCTHUKaMH; paboTaTh HMHIUBUAYyaJbHO W B TPYIIE: HAXOAUTh OOIIee
pelleHrne U paspeniath KOH(PIUKTH Ha OCHOBE COTJIACOBAHHUS MO3MIMN M Y4ETa MHTEPECOB;
(dhopMyIIpOBaTh, APTYMEHTUPOBATh U OTCTAaUBATh CBOE MHEHUE.



2. Conepxanne y4eOHOIr0 npeaMeTa 1 BHYTPHUIIPEIMETHOT0 MOYJIsI

Tema 1. Hemeranibl

Bogopon. Ilonmyuenuwe, Qu3udeckne M XUMHYECKHE CBONCTBA (peaklMud C METAUIAMH H
HeMeTaJlJIaMH, BOCCTAaHOBJIEHHE OKCUIOB U cosielt). ['uapuabl. TornuBHbIE 71€eMEHTHI.
I'anorensl. OOmas xapakTepucTHka HOArpynmnbl. du3nyeckre CBOWCTBA MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH HM3MEHEHHUsI OKHCIMUTEIbHOW AKTUBHOCTH TaJOT€HOB B COOTBETCTBUM C HX
MOJIOKEHHEM B Tepuoanyeckord Tabnuue. Ilopsok BBITECHEHUS TalOr€HOB M3 PacTBOPOB
rasorenuioB. OcobGeHHocTH XumMuu (ropa. Xiop — TMONy4YeHHE B TNPOMBIIUIEHHOCTH U
naboparopuu, peakiuu ¢ MeTalylaMH U HeMeTaulaMH. B3aumonelcTBhEe XJIopa ¢ BOJOW H
pactBopamu 1ienodeil. Knucnopoansie coequuenus xiaopa. [ MmoxinopuTsl, XJI0paT U epxJiopaTsl
Kak TUMU4YHbIE okuciutend. OcobeHHOCTH XUMHM OpoMa M mona. KauecTBeHHast peakiusi Ha
rox. ['aioreHoBO-10pO/Ibl — MOJYyYEHHUE, KUCIOTHBIE K BOCCTAHOBUTENbHBIE CBOMCTBA. CoJisiHas
KHCJI0Ta U €€ coyd. KauecTBeHHbIE peaKIIMK Ha TaJOT€HU/I-HOHBI.

DneneHThl MOATPYMIbI Kuciaopoaa. O0mas xapakreprucTuka noArpynmnsl. usndeckrne CBOMCTBA
npocThixX BemecTB. O30H Kak ajtoTponHas Moaudukanus kuciopona. [Tomyyenne ozona. O30H
Kak okucinutenb. [lo3uTHBHAsS W HeEraTWBHAs poOJib 030HA B OKpyxaromieil cpene. CpaBHeHUE
CBOMCTB 030Ha M Kucjiopoja. Bozma u mepokcuza Boaopoja Kak BOJOPOAHBIE COEOUHEHMS
KHCJIOpOJla — CpaBHEHHE CBOWCTB. [lepokcun Boaopoaa Kak OKHCIHMTENb U BOCCTAHOBUTEINb.
Ilepokcunpl metanno. Cepa. Amnotponust cepbl. PU3NUECKHE U XMMHUYECKHUE CBOMCTBA CEPBI
(B3auMoJielicTBUE C MEeTajllaMi, KHCIOPOJIOM, BOJIOPOAOM, PacTBOpaMH IIejouel, KUCIoTaMu-
okucnutensmMu). CepoBoopoJl — TMOJIY4YEHHE, KHCIOTHBIE M BOCCTAHOBMUTEJIbHBIE CBOMICTBA.
Cynbdunasl. CepHUCTBIN Ta3 Kak KUCIOTHBIA OKCHA. OKHCIMTEIbHBIE W BOCCTAHOBUTEIHHBIC
CBOWCTBa CepHUCTOrO rasa. [lomyueHne CepHUCTOTO raza B MPOMBIIUICHHOCTH U JIAOOPATOPHUH.
Cepuucrass kucinora u ee conu. Cepubii anrugpun. Cepnas kwuciora. CBoKcTBa
KOHIIEHTPUPOBAHHOHN U pa30aBlieHHON CepHON KUCIOTHI. [leificTBHe KOHLIEHTPUPOBAHHOM CepHOI
KHUCJIOTHI Ha caxap, MeTalulbl, HeMeTallIbl, CyJabGuabl. TepMuueckas yCTOWYHBOCTh CYyJb(aToB.
KavecTBeHHast peakiys Ha CEpHYIO KUCIOTY H ee cou. TrocepHas KHUCI0Ta U THOCYIb(AaThI.
A3OT M ero coelMHEHUs. DJNEMEHTHl MOArpyMmbl a3ora. OOmias XapakTepuCTUKa MOATPYIIIbL.
dusuueckre CBOWCTBA NPOCTBIX BemecTB. CTpoeHue MojeKkysbl a3ora. Dusudeckue Hu
XMUMHUYECKHe CBOMCTBA a30Ta. [lomydyeHue a3ora B MPOMBIIIIIEHHOCTH U 1abopaTopuu. Hutpuast.
AMMHaK — €ro nojy4eHue, Gu3nuecKkue U XuMudeckre cBoiictBa. OCHOBHBIE CBOMCTBA BOIHBIX
pactBopoB ammuaka. Conu amMMmonus. [loBeneHue colieii aMMOHUS MPU HArpeBaHUU. AMMHUAK
Kak BoccTaHoBuTelNb. [Ipumenenne ammuaka. OKcubl a30Ta, UX MOIy4YeHHE U cBoiicTBa. OKCUA
azota(l). Oxucnenme oxcuga azota(ll) xwmcmopomom. JIumepusamusi okcuma azorta(lV).
A3oTtucTas KMCI0Ta U €€ coi. HUTpUTBI Kak OKUCINTENN U BOCCTAHOBUTENU. A30THAsI KUCIIOTa
— (¢u3MYeCKHEe W XUMHUYECKHE CBOWCTBA, MojiydeHrne. OTHOIIEHWE a30THOW KHCJIOTHI K
MeTaJljlaM M HEMeTaljlaM. 3aBUCHUMOCTb IPOJYKTa BOCCTAHOBJIEHHS Aa30THOM KHCIOTBI OT
AKTUBHOCTH METaJUIa U KOHLIEHTPALUX KUCIOThI. TepMuyeckas yCTOMYMBOCTh HUTPATOB.
®ocdop u ero coenunenns. Amtotponus Gochopa. Xummuueckue cBoiictBa hocdopa (peaxyn
C KUCJIOPOJIOM, TaJIOT€HaMH, METAJUIaMH, CIOXHBIMU BEIECTBAMHU-OKUCIUTENSIMH, IIET0YaMu).
[Tonyyenne wu mnpumenenue ¢Gocdopa. Dochopusiii anrunpuna. OprodochopHas u
MetadochopHas kucimoTel U ux conu. KauectBeHHass peakmnus Ha optodocdarel. Paznoxkenue
optodochoproit kucnotel. Ilupodocdopnas xucnora u mupodocdarel. Dochuasl. Pochun.
Xnopunst Gocdopa. Oxcun pochopa(lll), pochopucras kucmora u ee comnu.

VYraepon. Amnortponusi yriepona. CpaBHEHHME CTPOCHHS W CBOWCTB Tpadura U anmasa.
dymnepeH Kak HOBas MoOJIeKyJisipHass ¢opma yriepoaa. I'padeH kak MoOHOCION Trpadwura.
VYraeponHsle HAHOTPYOKH. YTroinb. AKTHBUPOBAaHHBIA yrojb. ApjcopOrus. XuUMHUYECKUe
cBorictBa yrusa. Kapownpl. ['minponns kapOupa kanblidsg W KapOuwma amomuHus. KapOumsr
MEPEeXOJHbIX METAJUIOB KaK CBEpXIpouHble Matepuanbl. Oxcuasl yriaepona. OOpa3oBanHue
YrapHOTO Ta3a MpPU HENOJHOM CTOPaHWM YIUIA. YTOJIb W YTrapHbIM ra3 Kak BOCCTAHOBHTEIIW.



Peaxius yrapHoro rasa c pacmiaBamu menoueil. Cuares GpopMuaToB U OKcanaToB. YTJIEKHCIBIN
ra3. YrojpHasi KUcjioTa u ee conu. [loBeneHne cpeAHUX U KUCIIbIX KapOOHATOB MPU HArpeBaHUH.
Kpemuuii. CpolicTBa mpocToro BewiecTBa. Peakiuum ¢ XJIOpPOM, KHCIOPOJOM, pPacTBOpPaMH
mienoyeit. OKkcu KpeMHUS B PUPOJIE U TeXHUKe. KpeMHMeBble KUCIOTHI U UX coyd. ['maponns
cwinkatoB. CuiaH — BOJAOPOJHOE COEIMHEHUE KPEMHHSL.

bop. Oxcun 60opa. boprast kucnora u ee conu. bypa.

Hemonctpauuu. [openne Bomopona. Ilomydenue xjopa (ombIT B mpoOupke). OMBITHI C
OpomHOI BofoN. OKHCIUTENbHbIE CBOMCTBA pacTBOpa FMIOXJIopUTa HaTpus. [lnaBneHue cepsl.
l'openne cepel B kucimopone. B3aumopeiictBue xene3a ¢ cepor. ['opeHue cepoBoaopona.
Ocaxnaenue cynbdumaoB. CBoiCTBa cepHUCTOTO Tra3a. J[lelicTBUE KOHIICHTPUPOBAHHON CEPHOU
KHCIIOTBI Ha MeJb U caxapo3y. PacTBopeHne ammuaka B Boje. OCHOBHBIE CBOMCTBa pacTBOpa
ammuaka. Karamurtuueckoe okwucieHne ammuaka. llomydenwe okcuma aszora(ll) m ero
OKHCJIEHUE Ha BO3/yXe. JlelicTBME a30THOM KUCIIOTHI HA MENIb.

Jlaboparopubie ombIThl.  O3HAKOMIJIEHHE CO CBOWCTBAMHU XJIOPCOJEpP KAIIMX OTOETMBATENIEH.
KavecTBenHast peakiysi Ha rajoreHua-uoHsl. CBoiicTBa Opoma, noja M ux cosel. Pasnoxxenue
nepokcuaa Bojgopona. OKHcIIeHHe HOIWI-MOHOB IEPOKCUIOM BOJOpPOAA B KHCIOH cpene.
N3ydyeHue CBOWCTB CEPHOM KHUCIOTBI U €€ cojel. [3yueHune CBOMCTB BOJHOIO pacTBOpa
ammuaka. CBoiicTBa coneil ammonus. KauectBenHast peakuusi Ha ¢ocdar-uon. KadecTBenHas
peaknusa Ha KapOoHaT-uoH. PasnokeHuwe runpokapOonara Harpus. VcoblTaHue pacTBopa
CWJIMKaTa HaTpus UHAUKATOpoM. O3HakoMJIeHHE ¢ 00pa3laMu MPUPOJHBIX CHIIMKATOB.
ITpaktuyeckas pabora Ne 1 Perienue skcriepuMeHTaIbHBIX 33a4 1O TeMe «I amoreHbn
[IpakTrueckast padota Ne 2. PemieHne skcriepuMeHTAIbHBIX 3a71a4 M0 TeMe « XaJbKOT€Hb)
[Tpaktuyeckas padora Ne 3. «I[lomyueHre aMmmMHuaka v U3y4eHHE €ro CBOMCTBY»

[IpakTtuueckass padora No 4. PemieHne SKCIEpUMEHTANBHBIX 3aJad MO TeMe «DJIEMEHTHI
MOArPYIIBI a30Ta»

Tema 2. Metasbl

O6mmit 0030p 37MeMEeHTOB MeTauioB. CBOMCTBA MPOCTHIX BEIICCTB-METALIOB. MeTainyeckue
Kpuctamnueckue pemerkd. CrutaBbl.  XapakTepUCTHKa HaubOosiee W3BECTHBIX —CIUIABOB.
[Tonyuyenue u npUMEHEHUE METAIIOB.

[Ilenounble MeTaLIbIl — OOIIas XapaKTepUCTUKA MOJATPYIIIbI, XapakTepHbIE pPEeakuy HAaTpUs U
kanus. CBoMCTBA mIeTOYHBIX MeTauioB. [lomydenne menounbix MetawioB. Coma U eIKUHHATD
— BaKHEWIIWE COeIUHEHWs HaTpusa. bepwinii, MarHuii, HIEIIOYHO3EMENBHBIE METAJIBI.
Marauii u KajbIuii, Ux oO0IIas XapaKTepUCTHKa Ha OCHOBe moioxeHus B llepuoanueckoii
cucreme snemeHToB Jl. M. MenzaeneeBa u ctpoeHust aromoB. [lomyuenue, Qusmueckue u
XUMHYECKHUE CBOMCTBAa, NMPUMEHEHHE MarHus, KajblMs M HUX COeOUHEHHH. AMQOTEpHOCTH
oKcHJa W Tuapokcuaa Oepuwius. JKecTKocTh BOABI M CHOCOOBI ee ycTpaHeHHs. Okpacka
IUTAMEHHU COJISIMU IIEJIOYHBIX U IIE€JI0YHO3EMENbHBIX METAIJIOB.

AmomuHuii. PacnpocTpaHeHHOCT, B THpuUpoje, (HU3MUECKUE U XHUMHUYECKHE CBOICTBa
(oTHOILIEHME K KHUCIOPOJY, TajoreHaM, pacTBOpaM KHCIOT U IIEIOYeH, aToMOTepMus).
AmpotepHOoCcTh OKcHIa W ruapokcuaa amoMuHus. Conu amomunus. [lonHoe pasioxeHue
BOJIOM coJIell aJIOMUHUS CO CJIa0bIMU JIBYXOCHOBHBIMHU KHCJIOTaMHU. AJIIOMUHATBl B TBEPIOM
BUJIE U B pacTBope. [IpumeHeHne aatoMuHus.

Mertainabl no0ouHbIX noArpynn. OcoOOEHHOCTH CTPOEHUSI aTOMOB MEPEXOJHBIX METAJLIOB.

XpoMm. ®Pusznueckue CBONCTBA, XMMHMUYECKHE CBOMCTBA (OTHOLIEHWE K BOJJHOMY Iapy,
KHCIIOPOZly, XJIOpPY, pacTBopaM KHCJOT). M3MeHeHue OKMCIUTEIbHO-BOCCTAHOBUTENIBHBIX H
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M T'MJIPOKCHJIOB XpOMa C POCTOM CTENEHH OKHUCIICHMS.
AmdoTtepubie cBoiicTBa okcuna u ruapokcuaa xpoma(lll). Oxkucnenune coneit xpoma(Ill) B
XpomaTbl. B3auMHBIE mEpexoabl XpOMaTOB M AMXPOMAaroB. XpOMaTbl M AUXPOMAThl Kak
OKHUCJIUTEIIH.



Mapranergy — ¢u3nyecKkue U XHMHUYECKHE CBOMCTBa (OTHOIIEHHE K KHCIOPOIY, XJIOpY,
pactBopam kucyioT). Okcun mapranna(IV) kak okucnuTens u katainu3arop. [lepmanranar xamus
KaK OKUCJIUTENb.

Kene3o. Haxoxnaenue B npupoje. 3HAUEHUE JKele3a Ui OopraHu3ma uenoBeka. dusnyeckue
cBoiictBa kenme3a. CmnaBbl Keje3a € yriaepogoM. XHMHUYECKHE CBOMCTBa  JKelesa
(B3aMMOJIEHCTBHE C KHCJIOPOJOM, XJIOPOM, CEpOM, yTieM, KHUCJIOTaMH, PacTBOpaMHU COJieH).
CpaBHEHHME KHUCIOTHO-OCHOBHBIX U OKHCIHMTEIbHO-BOCCTAHOBUTEJIBHBIX CBOWCTB THJIPOKCHIA
xene3a(ll) u runpoxcuma xemnesa(lll). Comu xenesa(Il) u xeneza(Ill). Meroasl nmepeBoaa cosneit
xene3a(ll) B conmu xkeneza(lll) u o6parno. OkucnurensHbIe cBoWicTBA coeaunenuit xxene3a(lll) B
peaknusiX C BOCCTAHOBUTEISAMHU (MOAWAOM, Menbio). [luaHuaHBIE KOMILIEKCH Kejesa.
KauectBennsie peakiuu Ha nonsl xene3a(ll) u (I11).

Menb. Haxoxnaenue B mpupoge. dusznyeckue M XMMHYECKHE CBOICTBa (B3aUMOJECHCTBHE C
KHCJIOPO/IOM, XJIOPOM, cepoil, kucnotamu-okuciaurensimu). Comu menu(Il). Meansriii kynopoc.
Ammuakatel Menu(l) u menu(Il). Tlomyuenune oxcuna menu(l) BoccraHoBiIeHHEM THAPOKCUAA
Meau(1l) rmroko30i.

Cepebpo. Dusnmyeckue ¢ XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE C CEpOM, XJIOPOM,
KHcIoTaMu-okucnutensmu). OcaxkaeHne okcuaa cepebpa Tpu ACHCTBUM MIENOYM HA COJH
cepebpa. AMMuakatsl cepedpa kak okuciautTenn. KauecTBeHHast peakiius Ha HOHBI cepedpa.
3om0T10. Pusnyeckue U xuMudeckue cporictBa. CrocoObl BBIICTICHHS 30J10Ta U3 30JI0TOHOCHOM
TTOPOJIBI.

Huuk. ®dusznyeckue M XUMUYECKHUE CBOMCTBA (B3aMMOJICHCTBHE C TaIOT€HAMH, KHCIOPOJIOM,
CEpOM, paCTBOPAMH KUCJIOT U MIeJI04ei ). AM(POTEpHOCTh OKCHIA M TUAPOKCH/IA IIMHKA.
Hemonctpauuu. Komneknuss wmetamnoB.  Komnekuuss muHepasioB u pya.  Kosnmekuwmst
«Amomunuity. Komnekuus «Kene3o u ero cmaBel»  B3aumoneilicTBue HaTpusi ¢ BOJOM.
OkpammBaHue  IJIAMEHU  COJISIMM  IIEJIOYHBIX M IEJOYHO3EMENIbHBIX  METaJIOB.
B3auMogeiicTBre Kainblvd ¢ BoAoW.  BsaumMmopaelcTBHe alioMUHHA co meloublo OcaxieHue
ruapokcuna xpoma(lll) u okucnenuwe ero nepoxcuaoMm Bogopoaa OcaxaeHHe THAPOKCUIA
xene3a(lll) m okucnenne ero Ha Bo3ayxe. Brigenenue cepedpa U3 ero cojieil JeHCTBUEM MEIH.
JlaboparopHbie ombIThl.  OKpaliMBaHWe IUIAMEHH COCIWHEHUSMHU IIEJOYHBIX METaJUIOB.
O3HakOMJIEHHE ¢ MUHEPAIAMHU U BAXKHEHIIIUMH COCIMHEHUAMH IIEIOYHBIX MEeTAIIIOB. CBOMCTBa
COCIMHEHUM WIENOYHbIX MeTauioB. OKpalMBaHUE IUIAMEHHU COJSIMU IIEJI0YHO3EMENbHBIX
MeTtamioB. CBoiicTBa Marumsa U ero coenuHeHN. CBoiicTBa coeqnHennii kaimblma. 17KecTkocTh
BOABl. B3ammopeiicTBHe alOMHHHS C KUCIOTaMU W mienodaMud. AMQOTEpHBIE CBOMCTBa
ruapokcuaa amomunud. CpoiicTBa coned xpoma. M3yuenue muHepanoB skene3a. CBoMHCTBa
xene3a. KauecTBeHHbIE peakliii Ha MOHBI kene3a. (CBoiicTBa MeH, €€ CIUIaBOB M COCIMHEHUM.
CBoHCTBA ITMHKA ¥ €T0 COEINHECHHUIA.

[IpakTideckast padora No5 BhIMOJIHEHHE SKCIEPUMEHTANBHBIX 3aJad Mo Teme «MeTaisl
TJIABHBIX TTOATPYIIID.

[TpakTuueckast pabota Ne6 IlomyyeHrne MeqHOTO KyIopoca.

[IpakTueckast pabota Ne 7 BpimonHeHHe »KCIEpPUMEHTANbHBIX 3aJad Mo Teme <« MeTtaibl
MOOOYHBIX MOATPYIIID)

Tema 3. CTpoenne atoma. XuMH4YeCKasi CBSA3b

Crpoenne aroma. WM3orombel. Tumbel paanoakTUBHOTO pacranga. TepMOosIepHBbId CHUHTE3.
[Tomydyenue HOBBIX 3JeMEHTOB. SaepHbie peakiuu. CTpoeHHE SIEKTPOHHBIX 000JI0YEK aTOMOB.
[IpencraBnenne o kBaHTOBOM MexaHuke. KBaHTOBble umcia. ATomHbIe opoOutanu. Pammyc
aToma. DJIEeKTPOOTPHULIATEIbHOCTb.

Xumuueckas cBa3b. Bunbl xummuueckoi cBsizu. KoBasieHTHast CBSI3b M €€ XapaKTePUCTUKU (THHA
CBSI3H, TIOJIIPHOCTB, MOJSPU3YEMOCTh, KPAaTHOCTH CBs3H). MloHHas cBsA3b. MeTannuueckasi CBSI3b.
Crpoenne TBepabix Teil. Kpucramnwmueckue u amopdHble Tenma. THIBI KPHCTATHYSCKUX
pELIeTOK METAJVIOB M MOHHBIX COEAMHEHUN. MexXMOeKyIApHble B3auMoaencTeus. Bomopoanas
CBSI3b.



HCMOHCTpaL[I/II/I. KpI/ICTaJ'IJ'II/I‘-IeCKI/IC PCHICTKU. Mogenu MOJICKYII.

Conep:xaHue BHyTPUNIPEIMETHOT0 MOAYJIsl
«XHMMHYeCKHEe Peakud U XMMHUYECKas TeXHOJIOTus»

TeroBoil >PQexT XUMHUECKON peakiuu. DHAOTEPMUYECKHUE U HK30TEPMHUYECKUE PEaKIUu.
3akon I'ecca. Termnora oOpa3oBaHusi BemiecTBa. JHeprust cBs3u. IloHaTue 00 >HTANIBIUU.
[lonsitue 06 oHTponuu. Bropoit 3akoH TepmoauHamuku. OHeprusi [mG6ca u Kpurepuu
CaMOIIPOU3BOJIBHOCTH XUMHUYECKOHN PEaKIINH.

CKopocTh XMMHUYECKUX PEaKIUH, U €€ 3aBHUCHUMOCTb OT MPHUPOAbl PEardpyroliMX BEIIECTB,
KOHIIEHTpAllU pPEareHTOB, TEMIIEpaTyphl, HaJIW4Ms KaTajln3aTropa, IUIOMIAJU IOBEPXHOCTH
pearupyromux BemecTB. 3akoH aedcTByromux wmacc. [IpaBuno Bant-I'odda. Tlonstue 00
SHEPIUM aKTHUBALMM U 00 HHEPreTHUecKOM Mpoduiie peakiuu. [ OMOreHHBIH U reTeporeHHbIH
katanu3. [Ipumepsl KaTaTUTUYECKUX MPOLECCOB B TEXHUKE U B JKUBBIX OpraHn3Max. OepMeHThI
KaK OMOJIOIMYEeCKHe KaTaln3aTophl.

O6parumpbie peakruu.  Xumudeckoe paBHoBecue. [lpunmmm Jle Illarense. Koncranta
paBHOBecus. PaBHoBecue B pactBopax. KoHcranTel aucconumanuu. Pacuer pH pactBopos
CWJIBHBIX KHCIIOT Y IIEJI0YEH.

Pan  akTMBHOCTM MeETaJlIOB. IlonsiTME O CTaHOAPTHOM DJEKTPOJHOM IOTEHLMAIE M
AIIEKTPOJIBIXKYILEH CHJle peakIMU. XUMHUYECKHE MCTOYHUKU TOKA: raJbBaHUYECKHE 3JIEMEHTHI,
aKKyMyJIATOpPbl U TOIUIMBHBIE JJIEMEHTBHI. OJEKTPOJIM3 pacIulaBOB M BOAHBIX pPacTBOPOB
ANIEKTPOJIUTOB.  DIJIEKTPOJUTHYECKasi nuccouuanus. KucioTel, OCHOBaHHUS U COJU C TOYKU
3peHUs] TEOPUM  JBJIEKTPOJIUTUYECKOW  TUCCOLUALMU. I'mpponus  opraHuueckux u
HeOpraHuyeckux coenuHeHnit.  HeoOpatumeiii ruaponu3. OOpaTUMBI THAPOIU3 COJICH.
I'maponn3 opraHMYECKUX  COEIMHEHUMH M €ro IpakTUYECKOE 3HAUYEHUE [UIsl TOIYy4YEHHS
THJIPOJIM3HOTO CIUPTa W MbUIa. buonormyeckas poip TUApPONM3a B IUIACTUYECKOM U
HHEPreTUUECKOM OOMEHE BEIECTB M YHEPTUH B KieTke. OKHCIUTENb HO — BOCCTAHOBUTEIIbHBIC
peakuuu. CreneHb okucieHus. OmnpenereHHe CTENEHU OKUCICHUS 10 (OopMysie COEAMHEHUS.
[TonsTHe 00 OKUCIUTENHHO-BOCCTAHOBUTENBHBIX peakuusx. OKHUCIeHHEe M BOCCTAaHOBJICHHE,
OKHCIIUTENb U BOCCTAHOBUTEb.

JleMoHCcTpauuu. DK30TEPMHUYECKHE M DHIOTEPMHUYECKHE XMMMUYECKHE peaKkUMu. TeruioBble
SIBJIGHUSI TIPU PACTBOPEHUU CEPHOM KHUCIOTHI M1 aMMHUAYHOW CENUTPBI. 3aBUCUMOCTb CKOPOCTH
peakuuu OT MPUPOIBI BELIECTB HA MPUMEPE B3aUMOJECIHCTBHS PACTBOPOB PA3IUYHBIX KHUCIIOT
OJIMHAKOBOM KOHIIEHTpAIlMK C OJIMHAKOBBIMHM KyCOYKaMHu (TpaHyJiaMH) IIMHKAa U OJMHAKOBBIX
KyCOYKOB pa3HbIX METaUIOB (MarHusi, LUHKA, »Xele3a) C PacTBOPOM COJISHOM KHCIIOTHI.
B3aumopeiicTBie pacTBOPOB CEpHOM KHUCIOTHI C pacTBOpaMH THOCYJb(aTa HaTpUsl pazIU4HON
KOHIEHTpAalluu M  TeMIeparypbl. Pa3noxeHwe mnepokcuga BOAOPOAA €  IOMOIIBIO
HEOPraHMYECKUX KaTaJlM3aTOPOB U MPUPOTHBIX OOBEKTOB, COJIEPIKALINX KaTajasy.
JlaGopatopHbie omnbIThl. DakTOphl, BAUAIOIMIME HA B3aMMOJACHCTBHE MeTajsla C pacTBOpPaMuU
kucaoT. CMelleHue XMMHUYECKOTO PaBHOBECHS MPU YBEIMUEHUU KOHUEHTpPAIMU PEareéHTOB U
npoaykToB. Katanurnyeckoe pasinokeHue MepoKkcuia BoAopoaa

[IpakTrueckast pa6ota Ne§. CKOpOCTh XUMHUYECKON PEaKIIH.

OCHOBHBIE IPUHIUIIBI XUMUYECKON TEXHOJIOTUU. [IpOM3BOACTBO CEPHOI KUCIOTHI KOHTAKTHBIM
criocobom. XumusM mnporiecca. CoIpbe AJ MPOU3BOJICTBA CEPHONU KUCIOTHI. TeXHOIOrnyecKas
CX€Ma IIpolecca, IPOLECChl U alnaparsl.

[IpousBoacTBo ammuaka. XuMu3M mnpouecca. OnpeaeneHne ONTUMAIbHBIX YCIOBUN MPOBEICHUS
peakuuu. [IpuHIMN HTUPKYISLAN U €70 pealu3alys B TEXHOJOTHYECKONU CXEME.

Mertannyprus. Uepnas metainyprus. JlomeHHbIi porece (Cbipbe, yCTPOMCTBO JOMEHHOM meun,
XUMHU3M Tporiecca). [Ipon3BoICTBO CTaIM B KUCIOPOAHOM KOHBEPTEPE U B 3JIEKTPOIICUAX.
DKOJIOTHSI ¥ TPoOJIeMa OXpaHbl OKPYKAIOIMIEH cpeibl. 3eJIeHass XUMUS.

HemoHcTpauuu.  Cplppe A7 IPOU3BOACTBA CEPHOM KHCIOTHL.  MOAENs KHIIALIETO CIIOS.
Kenesnas pyaa. OOpasIibl CIUIaBOB JKeJe3a.

Xumus numy. JKupsel, Oenky, yriaeBobl, BUTAaMHUHBL. [luiieBbie 100aBKH, MX Kiaccu(UKanus.
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3ampeleHHble M pa3pellieHHble NHIIeBble J00aBKu. JlekapcTBeHHble cpenacTtBa. Kpacku u
nurMeHThl. [IpuHIUNBI okpamuBaHus TKaHeill. XuMus B crpoutenbeTse. LlemenT, 6eTon. Crekiio
U Kepamuka. TpaauIMOHHBIE M COBPEMEHHBIE KepaMuueckue marepuanbl. CBepXNIpoBOIAIIAs
kepamuka. bpiToBas xumus. OtOenuBarolue cpenctBa. XHUMHUS B CEIBCKOM  XO3SICTBeE.
Wucektnuuapl u nectunmasl. CpenacrtBa 3amuThl pacteHuid. Pememnentsl. OcobeHHOCTH
COBpEMEHHOW Hayku. Meromonoruss HaydyHoro wucciefoBanusd. [lpodeccus xummka.
Marematnyeckass XUMHS.

Hemonctpanuu. IlumeBbie  kpacurenu. Kpamenne Tkanei. OrOenwBaHue  TKaHEH.
Kepamuueckue marepuansl. L{BetHsle crekna. Komnexkuuns «TormmmBo u ero BUAB.
JlaGopaTopHbIie OTBITEL. 3HAKOMCTBO C MOIOIIUMH CPEACTBAMHU. 3HAKOMCTBO C OTOEIHMBAIOIITUMU
cpeactBamu. Kieu. 3HaKOMCTBO ¢ MUHEpAJIbHBIMU YJOOPEHUSIMH U U3yYCHHUE UX CBOWCTB.
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3. TemaTuyeckoe NJIAHUPOBAHUE

Ne
u/n HasBanue pa3snena KoJu-Bo yacos
1. | Oprannyeckasi XuMHust 5
2. | Hemeramibl 24
3. | Meramisl 22
4. | CtpoeHnue aroma. XuMHUYECKas CBSI3b 9
5. | X¥MHUYECKHE PEaKLMU U XUMHYECKasi TEXHOJIOTUs 42
Hroro: 102 yaca, u3 uux 41 yac - MoayJib
Ne
w/n Ha3zBanmue pa3jiesia/TeMbl ypOKOB
Opranuyeckasi XuMust
1 TexHrka 6€30MaCHOCTH Ha YPOKax
2 [IpenenbHble YIIEBOAOPOABI
3 HenpenenbHble yrieBoaopoasl
4 Kucnoponocoaepsxaiine coeImHEHUsI
5 BXx0aH0/i MOHMTOPUHT
HemeTabl
6 Krnaccudukanus npocThix BemecTs. Bogoposa
7 ["anorensl
8 Xnop. KucnopoaHble coeiuHeHUs Xja0pa
9 XnopoBogopoa. CossiHast KUCJIOTa
10 ®dTop, OpOM, HOJT U UX COSAUHCHUS
11 [TpakTuueckast pabora Ne 1 Penienue sxkciepuMeHTANIbHBIX 33124 10 TeMe «l aioreHbi»
12 | XaibKOreHbl
13 O30H — a;mnoTpornHas MoAU(GUKALIKS KHCIOpOo/ia
14 ITepokcua Bogopoa v €ro Npou3BOIHbBIE
15 Cepa. CepoBoaopo. Cyabhuibl
16 | Cepauctsiii ra3. CepHbIN aHTUAPU U CEpHAsi KUCJIOTA
17 [Ipaktudyeckas pabora Ne 2 PemeHwe SKCHEPUMEHTAIBHBIX 3aJad IO TeMe
«XaJnbKOTeHb»
18 Pemenue 3aga4 v BEINOJIHEHUE yIIPaKHEHUI 10 TeMaM «['ajoreHs» u «XajabKOTreHbD)
19 | DnemMeHTHI NOATPYMIIBI a30Ta
20 | A30T. AMMHaK U COJIM aMMOHMUS
21 [Tpaktuueckas padora Ne 3 «IlomydyeHrne aMmMuaKa U H3y4yeHHE er0 CBOHWCTBY
22 OKkcunsl a3ora
23 A30THas KUCJIOTA U €€ COJIU
24 | ®ochop. Pochopublii aHruAPHUI U HOCHOPHBIC KUCIOTHI
25 [IpakTnueckast padora Ne 4 PenieHue skcriepMMEHTaIbHBIX 337a4 MO TeMe «DJIEMEHTBI
NOATPYHIIBI a30Ta»
26 | Yraepon. CoenuHEeHHS yriepoaa
27 | Kpemuuii. CoegriHeHUs] KPEMHUS
28 O6o0maroniee MOBTOpeHue 1o Teme «HemeTtasny
29 | KonTposbHas pabota mo teme «Hemeramibn
MeTasisl
30 | CpoiicTBa M METO/IbI MOTYYEHHSI METAJLIOB.
31 CnnaBbl
32 | OOmas XxapakTepUCTHKA MISJIOYHBIX METAJJIOB
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33 | Obmias XxapakTepUCTHUKA YIEMEHTOB TIaBHOU moArpynmsl 11 rpymms
34 Kanpnwmii u ero coenuuenus. JKecTKOCTh BOJIbI M CIIOCOOBI €€ YCTPaHCHUS
35 | AMOMUHUN — XUMHUYECKUHN AJIEMEHT M MPOCTOE BEIIECTBO
36 | PemeHue 3a7a4 v BBIMOJTHEHHUE YIPAXKHEHHH 10 TeMe «MeTasibl II1aBHbIX MOATPYII.
37 [IpakTnueckast padora Ne 5 Pemenue skcnepUMeHTaNbHBIX 3a7a4 10 Teme «MeTrauisl
[JIABHBIX MOATPYIII»
38 OO6m1ast XapaKTepUCTHKA MIEPEXOTHBIX METAJIJIOB
39 | Xpom. CoearHeHHs: Xpoma
40 Mapraseig
41 Oxcupg mapraua(IV) kak OKMCIUTENb U KaTalIu3aTop
42 | IlepmaHraHat Kauus KaKk OKHCIUTENb
43 | Kene3o Kak XUMUYECKHUH 3JI€MEHT
44 | KonTpouabHas padora 3a 1 moayroamue
45 Menn
46 ITpakTrueckas padora Ne 6 «IlojydeHre METHOTO KYIIOPOCa»
47 | Cepebpo u 30JI0TO
48 | lunk
49 | Pemenue 3a/1a4 ¥ BHINOJHEHHUE YIPAXKHEHUH MO TeMe «MeTauibl HOOOYHBIX HOATPYIII»
50 [IpakTnueckast pabota Ne 7 Pemenue skcnepUMeHTaNbHBIX 3a7ad Mo Teme «MeTauisl
MOOOYHBIX MOATPYII
51 O6o0maromiee MOBTOPEHHE 1O TeMe «MeTaJlTbhy
Ctpoenue atoma. XuMH4eCcKas CBSA3b
52 SAnpo atroma. AnepHble peakuuu
53 | DnexTpoHHBIE KOHPHUTypaIy aTOMOB ( TIIaBHBIX TOJATPYII)
54 | DnexkTpoHHbIe KOHGUTYpaMK aTOMOB ( TOOOYHBIX HMOATPYIII)
55 | KoBasieHTHasI CBsI3b M CTPOEHUE MOJIEKYJI
56 | MonHag cBsi3b. CTpoeHHE HOHHBIX KPUCTAJLJIOB
57 | Merannuyeckas cBsi3b. Kpuctammyeckue penieTki MeTaaioB
58 | MexxMoueKyIsipHbIE B3aUMOIEHCTBUS
59 | Obobmaroiee moBropeHue no teme «CTpoeHre BelecTBay
60 | KonrposbHas pabota «CTpoeHHE BEIIECTBA»
XuMHYeCKHE PeaKIMH 1 XMMHYECKAsl TEXHOJIOTHsA
61 MoayJsb 1 Temmobie 3G heKThl XUMUYECKUX PEAKITUH
62 | MoayJas 2 3akou ['ecca
63 Moayab 3 DuTponusa. BTopoii 3aKOH TepMOJIMHAMUKHU
64 | Moayab 4 Dueprust [ m60ca ¥ KpUTEPHH CaMOIIPOU3BOJILHOCTH XUMHUECKUX PEAKIUi
65 MopyJas S Penienue 3a1a4 no teMe « XUMHYECKasi TEPMOJUHAMUKA.
66 Moayab 6 CKOpoCTh XUMHUUYECKON peakiiu. 3aKOH ACHCTBYIONINX MacC
67 | MoayJasb 7 3aBUCUMOCTb CKOPOCTH PEaKLUU OT TEMIEPATYPhI
68 | MoayJasb 8 Katanus. KatanuzaTopsl
69 | Moayasb 9 Xumunueckoe paBHoBecue. Koncranra paHoBecusd. [Tpunuun Jlelllarense
70 Monayab 10 IIpaktrueckas padota Ne 8 «CkOpocTh XMMUYECKUX peakluil. XUMUYecKoe
paBHOBECHE»
71 Moayas 11 MonHoe npousBeieHre BoJibl. BogopoaHbIi oKa3aTesb
72 | MoayJasb 12 XuMH4ecKkoe paBHOBECHE B pPACTBOpAX
73 Moayasb 13 XuMuueckue UCTOUHUKH TOKA. DJIEKTPOJIU3
74 MonayJab 14 DnexkTponuTH4ecKas JUCCOUaIMs
75 | MoayJas 15 Jlucconmanys HEOpraHMUECKHUX BEIIECTB
76 Moayab 16 KuciaoTel, OCHOBaHUSI M COJIM C TOUYKH 3PEHUS TEOPUH SJIEKTPOTUTUYECKOM
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77 | Moayas 17 PeuieHue 3a1a4 1o temMe «JIEKTPOIU3»

78 | MoayJasb 18 ['maponaus opraHuyeCKuX U HEOPTaHMYECKUX COCTMHEHUHN

79 | Moayas 19 HeoOpaTumblii THAPOIU3 U OOPATUMBIN THAPOIIN3 COJICH

80 | Moayasb 20 I'uaponus opraHMueCKUX COSTUHEHUH U €ro MPaKTHUeCKOe 3HAUCHHE

81 MoayJanb 21 Pemenue 3amay u 3aganuii mo reme «I uapomnmsy

82 Moayab 22 OKHCIUTENb HO — BOCCTAHOBUTEIbHBIE PEaKITUU

&3 Moayab 23 OKHCIIEHHE U BOCCTAHOBJICHUE, OKUCIUTEb M BOCCTAHOBHUTENb

34 Moayans 24 Pemienue 3agad W BBINOJHEHUE 3aJaHul OKHCIIUTEIILHO-
BOCCTAHOBUTEJIbHbBIC pPEaKLUU

85 | Moayab 25 O6o0bmaroriee moBTOPEHUE 10 TeMe « XUMHYECKHE PEAKITUI)

86 | Moayab 26 Hay4nble NpUHIIUIIBI OpraHU3aIIMH XUMHUYECKOTO MPOU3BOJICTBA

87 | Moayas 27 [Ipou3BOACTBO CEpHON KUCIOTHI

88 | Moayas 28 [Ipon3BOACTBO aMMHUaKa

89 | MoayJas 29 [Tpon3BoICTBO YyryHa

90 | Moayas 30 [Ipon3BoacTBO cTaau

91 Moayab 31 IIpoMbllIJIEHHBIH OPTAHUYECKHI CUHTE3

92 | MoayJsb 32 X¥UMHYECKOE 3arps3HEHNE OKPYIKAIOIIEH Cpefibl. «3eleHasD XUMUS

93 IIpomMexkyTOUHAS aTTEeCTAIIAS

94 Moayab 33 Xumus nuim

95 | Moayasb 34 JlekapcTBEHHBIE CpEICTBA

96 | MoayJas 35 KocmeTtnueckue u napgroMepHbIe CpeIcTBa

97 | MoayJasb 36 beitoBasi xumust

98 | MoayJasb 37 Xumusi B CTPOUTEIBCTBE

99 | MoayJb 38 Xumusi B CETLCKOM XO3SIHCTBE

100 | Moayas 39 Heopranuueckue MaTepuabl

101 | MoayJab 40 MeTo0J10rusi HAYYHOT'O HCCJIeI0BaHUS

102 | Moayab 41 VcTouHUKH XMMHYECKON HHPOpMAIHH

Hroro 102 yaca, u3 Hux 41 gac - MoayJib
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