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HHOACHUTEJBbHASA 3AIINCKA

[IporpaMMa 1o XMMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHHs COCTaBjieHa Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIMIETO
obOpazoBanus, npeacraBieHHbIXx B ®I'OC 00O, a Takxke Ha ocHOBE (eaepanbHOi pabover mporpaMMbl
BOCIIUTAHHS M ¢ YIETOM KOHIICTIIIMU IMPETNOoJaBaHusl yueOHOro mpenMera «XuMus» B 00pa3oBaTEeIbHBIX
opranu3anusx Poccuiickoi denepanuu.

[IporpamMma no xumun JaéT MPEICTABICHUE O ENsIX, OOIIel cTpaTernu 00ydeHuUs, BOCIIUTAHUS U
pa3BUTHA OOYYAIOIIMUXCS CPEACTBAMHU y4eOHOrO IpeiMeTa, yCTaHABJIMBACT 00s3aTelbHOE MPEeIMETHOE
CoJiep’KaHue, MPEeayCMaTPUBAET PACIIPENEICHUE €ro MO KiaccaM U CTPYKTypUpOBAaHUE IO pas3ziesiaM U
TeMaM IMpPOrpaMMbl IO XHWMHH, ONPEHEIAET KOIMYECTBEHHbIE M KauYE€CTBEHHBIE XapaKTEPUCTUKU
coJIepKaHusl, PEKOMEHAYEMYIO IOCIEAOBATEIbHOCTh HU3YyYEHUS XUMUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM Yy4e€OHOro MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH 00ydarolmxcs,
OTIpe/IeIIieT BO3MOXKHOCTH TIpeaMeTa ISl pealin3aliuy TpeOOBaHUM K pe3ylibTaTaM OCBOCHUS OCHOBHOU
o0pa30BaTeNbHON MPOrpaMMbl Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs, a TakKe TpeOOBaHUU K
pe3ynbrataM OOydYeHHUsT XMMHH Ha YPOBHE IIeJield M3Y4YCHHs MPEAMETa W OCHOBHBIX BHJIOB Y4eOHO-
M03HABATEIBHOM €ATEILHOCTH 00YUYaIOLIETrocs 0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHUE XUMHU CIYKAT OCHOBOM Juisi (OPMHPOBAHMUSI MHUPOBO33PEHUS OOYYaIOIIEroCs, €ro
MPEJICTABJICHU O MaTepHallbHOM EIAMHCTBE MHpA, BaXHYIO pOJIb HUrparoT (QopMHUpyeMble XUMHUEH
MIPEACTABJICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PEIICHUS
rI100ambHBIX MPOOJIEM yCTONYMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPTreTHUECKOM, MUILEBON U
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOX PAHEHHS.

N3yuenune xumuu:

CIOCOOCTBYET peaM3alliid BO3MOXKHOCTCH I CaMOpPa3BUTHS HW (OPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ o0111ei U (yHKIIMOHATILHOM IPaMOTHOCTH;

BHOCHT BKJIJ B (DOPMHUPOBAHHE MBIIIJICHUS U TBOPUCCKUX CIIOCOOHOCTEH 00YJArOIINXCs, HABBIKOB
WX CaMOCTOSITENbHON Y4eOHOH [esATENbHOCTH, SKCIIEPUMEHTAIBHBIX M HUCCIEJOBATENLCKUX YMEHUM,
HEO0OXOIMMBIX KaK B IIOBCETHEBHOM KU3HH, TaK U B IPO(ECCUOHATILHOU NeSITEIILHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO B3IJIsIa Ha
€IMHCTBO TIPUPOJLI M YEJIOBEKa, SIBISETCA OTBETCTBEHHBIM AITalmoM B (OPMUPOBAHUU €CTECTBEHHO-
HayYHOU IPaMOTHOCTH OO0yUaIOLINXCS;

crocoOcTByeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MPHUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30BaHHE 00yJarOIINXCSl.

JlanHble HampaBJIeHUS B OOYYEHHH XHUMHHU 00€CIIEUMBAIOTCS CTIEHU(PUKON COIEpKaHUs yueOHOTO
MpeMeTa, KOTOPBIN SBISETCS MEeJaroruuecky aJanTHPOBAHHBIM OTpaKeHUEM 0a30BOM HAyKU XMMUU Ha
OIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs OpPUEHTHPOBAH Ha OCBOCHHUE
0o0yJaronMMHUCA CHUCTEMBbl TIEPBOHAYAJIBHBIX TOHATUNW XUMHHU, OCHOB HEOPraHUYECKOW XUMHUU U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMbIX OHITHI OPraHMYE€CKON XUMHUH.

CtpykTypa conepkaHusi MPOrpaMMbl 110 XUMHUH c(hOPMHUPOBAHA HA OCHOBE CUCTEMHOTO IMOIX0/a K
e€ n3yuenunto. CoaepkaHue CKIAIbIBACTCS U3 CUCTEMBI MOHATUM O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U
CUCTEMBI TIOHATUN O XUMHUECKOU peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHBI MO MPUHITUITY
MOCJIeI0BATEILHOTO Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOTO YPOBHSL:

— aTOMHO-MOJICKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonuueckoro 3akoHa J[. . MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHUS O CTPOSHUU aTOMa M XUMHYECKOU CBSI3H;

— IpeJCTaBIeHU 00 AIEKTPOTUTHIECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHS pPacCMaTPUBAIOTCS HA OCHOBE SMITMPUUYECKH TTOJYICHHBIX U OCMBICIICHHBIX
(hakToOB, pa3BUBAIOTCSA MOCIEOBATEILHO OT OJTHOTO YPOBHS K JPYTrOMY, BBITIONHSAS PYHKIIUHA OOBSICHEHUS
Y TPOTHO3UPOBAHMS CBOWCTB, CTPOCHHUS W BO3MOXXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U TOTYYCHUS
M3y4aeMbIX BEIIECTB.



OcBoeHHe NporpaMMbl IO XUMHH CHOCOOCTBYET (POPMHUPOBAHMIO IPEACTABICHUS O XUMHUYECKOH
COCTABJISIIOLIEH HAy4YHON KApTUHBI MUPA B JIOTUKE €€ CUCTEMHOW NPUPOJBI, LICHHOCTHOI'O OTHOILLECHHUS K
HAay4YHOMY 3HAHHUIO M METOAAM IIO3HAaHUSA B Hayke. M3ydeHMe XMMHMHM IPOUCXOIUT € IPUBICUYCHUEM
3HaHUI U3 paHee M3yYCHHBIX y4yeOHBIX mpeaMeToB: «OKpyxaromuil Mupy», «buonorus. 5—7 kimacce» U
«®Dusuka. 7 Kmaccy.

[Ipy wu3ydyeHUM XHUMUHU TPOUCXOAUT (POpMUpOBAHHE 3HAHUNH OCHOB XHMMHYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOI'0 E€CTECTBO3HAHMUS, INMPAKTHUYECKOW JIEATENbHOCTH 4YeJloBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOH KyNIbTyphl. 3ajada y4yeOHOro mpeaMmera COCTOMT B (OPMHPOBAHUU CHUCTEMBI
XMMHUYECKMX 3HAaHUH — BaXHEMIIUX (aKTOB, IOHATHHM, 3aKOHOB M TEOPETHUYECKUX IOJOXKEHUH,
JTOCTYIHBIX 00O0OIIEHNH MHPOBO33PEHYECKOTO XapakTepa, A3blKa HAyKH, B NPUOOMICHWH K HAyYHBIM
METOAaM IO3HAaHUS IPU HU3YYEHUHU BELIECTB MU XUMHUYECKUX peakuuil, B (JOPMUPOBAHUM U Pa3BUTUHU
MO3HABATEIBHBIX YMEHUN M MX MPUMEHEHHH B y4eOHO-TIO3HABATENBbHOW U Yy4eOHO-MCCIIeI0BaTEeIbCKON
NesITeIbHOCTH, OCBOCHUH MPaBUJI O€30I1aCHOI0 OOpAIlEHUs C BEIIECTBAMU B I0BCEIHEBHON KHU3HH.

[Tpu n3yyeHnn XUMUHU HA YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHMs BaXHOE 3HAYCHHUE MPUOOPEITH
TaKHe LENH, KaK:

— (QopMHpOBaHUE WHTEIUIEKTYAJIIbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K camMo00Opa30BaHUIO,
COTPYIHUYECTBY, CaMOCTOSTEIbHOMY MPHHITHUIO pEIIeHUl, CHOCOOHON aganTupoBaTbCcsl K OBICTPO
MEHSIOIUMCS YCIIOBUSM KU3HU;

—  HampaBJIEHHOCTh OOyYeHHS HAa CHUCTEMaTHYECKOe MpHOOmeHHe OoOydJaromuxcs K
CaMOCTOSITEJIbHON I103HABATENbHON JI€ATENIBHOCTH, HAYYHBIM METOJaM I03HaHUs, (OPMUPYIOLIUM
MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XMMHH;

— ofecriedyeHne  yCJIOBHUH, CIOCOOCTBYIOIIMX  HPUOOPETEHHIO  OOYYaIOLIUMHCA  OIbITa
pa3HOOOpa3HON AEATENbHOCTH, TIO3HAHUS M CaMOIIO3HAHMS, KIFOYEBBIX HABBIKOB (KITFOUEBBIX
KOMIIETEHIHH), IMEIOLINX YHUBEPCAIIbHOE 3HAaUCHUE JUUIsl pa3IMYHbIX BUJIOB JACATEIbHOCTH;

— (hopmupoBanue 00mEeH (HYHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIE
yMEHUI OOBSICHATh U OLEHUBATD SBJICHUS OKPY)KAIOLIEr0 MUpa, UCIOJIb3Yysl 3HAHUS U OIIBIT, [10JyYCHHbIE
IpU W3YYEHUU XHUMHUH, MPUMEHITh UX IPU PELICHUH IMPOOJIEM B MOBCEAHEBHOW KU3HM U TPYAOBOMH
JESTEIIbHOCTH;

— ¢opmupoBaHHe y OOydYaIOUIMXCS TYMAHUCTHYECKUX OTHOIICHUH, IOHMMAHHUS IIEHHOCTH
XMMHUYECKUX 3HAHUH Ui BBIPAOOTKU SKOJIOTMYECKU 11€JIE€CO00Pa3HOTo NMOBEICHUS B OBITY U TPYJOBOM
JESATEIBbHOCTH B LIEJISIX COXPAHEHHUs CBOETO 3710POBbS U OKPYKAIOIIEH PUPOTHON CPEIBI;

— pa3BUTHE MOTHMBALIMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJI WM CaMOBOCIMTAaHHUIO Ha
OCHOBE YCBOEHHS OOIEYEIOBEYECKUX ILIEHHOCTEW, FOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduis u
HaNpaBJICHHOCTHU JaJdbHENUIIEr0 00yUeHHUs.

OOmiee 4YHMCIO 4YacoB, OTBEAEHHBIX JJS H3Y4YEHHUS XHMHUU Ha YPOBHE OCHOBHOIO 0OIEro
oOpa3zoBanusi, cocTaBiuseT 136 yacoB: B 8 kiacce — 68 yacoB (2 Jaca B Heflelnto), B 9 kiacce — 68 gacoB (2
yaca B HEJICJIO).



COIEPKXAHUE OBYYEHUA

9 KUIIACC

BemecTBo M XMMH4YecKas peaKkIus

[lTepuonuueckuii 3akoH. Ilepuonuueckas cucrema xumuueckux sjeMeHtoB [[. M. Menneneena.
CrpoeHne aroMoB. 3aKOHOMEPHOCTHM B H3MEHEHHHM CBOMCTB XMMHMUYECKHMX 3JEMEHTOB IEPBBIX TPEX
[IEPUOJIOB, KalMs, KajblUUsg M HMX COCJUHEHUH B COOTBETCTBHM C IIOJIOKEHUEM DJJIEMEHTOB B
[Tepuoanueckoit CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHnue BellecTBa: BUAbI XUMUYECKOW CBA3U. THIIBI KPUCTALIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKU U BUJ1a XUMHYECKON CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHUX BellecTB. XHMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K  pa3jMYHbIM  KJlaccaM HEOPraHMYECKUX COEIMHEHUM, TEHETHYEeCKas CBs3b
HEOPraHUYECKHUX BEIIECTB.

Knaccupukanuss XMMHYECKMX peakIuid IO pasiMYHbBIM NpHU3HAaKaM ([0 YUCIYy U COCTaBy
YYacTBYIOUIMX B PEaKIMM BEIIECTB, MO TEIIOBOMY 3(PdeKTy, MO HM3MEHEHHMIO CTENEeHEW OKHUCICHHS
XUMHUYECKHUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO YYAaCTHUIO KaTalau3aTopa). JK30- M 3HIOTEPMUYECKHE
peakuu, TepPMOXUMHUYECKUE YPABHEHHUS.

[lonatne o cKOpOCTH XHUMHUYECKOH peakuuu. [loHsTHE 00 O00paTHMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [loHATHEe O TrOMOreHHBIX M TE€TepOreHHbIX peakuusax. IlonsTue o karamuse.
[lonsiTe o0 xmMuyeckoM paBHOBecUU. DakKTOphl, BIUAIOIIME HAa CKOPOCTh XMMHUYECKOW peakuuu U
MOJIOKEHNE XMMUYECKOTO PABHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEAKLUUH,  AJIEKTPOHHBIM  OaJlaHC  OKUCIUTENIbHO-
BOCCTAHOBUTENIBHON peakuuu. COCTaBICHUE YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKLUN C
HCI0JIb30BAaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopus >ME€KTPOIUTHYECKON AMCCOLMALMH. DIEKTPOJIUTHI U HEIIEKTPOJINUThl. KaTHOHBI, aHUOHBI.
MexaHu3M AMccOolMalMy BEIIECTB € Pa3jIMYHbIMM BUAAMHU XUMUYECKON cBsi3U. CTeneHb AMCCOLUALNH.
CunbHbIe U cradble EKTPOIUTHL.

Peakuuu wnoHHOro oOMeHa. YcioBHs MNPOTEKaHUS peaKUUd HOHHOIO oOOMEHa, IOJIHbIE W
COKpallléHHbIE HOHHBIE ypaBHEHHMs peakuuil. CBONCTBa KHUCJIOT, OCHOBAaHUW U COJEH B CBETE
MpEeACTaBICHUN 00 3JEKTpONIUTUUYECKON nuccormanuu. KadecTBeHHble peakiuu Ha MOHBL [loHATHE O
TUIPOJIN3E COJIEN.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE C MOJIEISIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHUYECKUX BEUIECTB — METAIJIOB U
HeMeTaJlsIoB (rpadura U anmasza), CIOKHBIX BELIECTB (XJOpUAA HATPHS), UCCIEIOBAaHUE 3aBUCHMOCTH
CKOPOCTM  XMMMYECKOW  peakIud OT  BO3ACHUCTBUS  pa3IM4HbIX  (AaKTOPOB, HCCIEJOBAHUE
AJEKTPONPOBOHOCTH PACTBOPOB BELIECTB, MpoOIlecca IUCCOLMALMU KHCIOT, MLIEJOYed U  cosel
(BO3BMOYKHO HCIIOJIb30BAaHME BHJIEO MAaTEPHANIOB), MPOBEIEHUE OIBITOB, WJUIIOCTPUPYIOMINX MPU3HAKU
MPOTEKaHUs PEaKIMii MOHHOro oOMeHa (0Opa3oBaHHE OCajKa, BBIIEIEHWE Ta3a, 00pa3oBaHUE BO/IbI),
OTIBITOB, UJUTFOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHue, peakiuu
pa3ioKeHUs, COEIMHEHUs), PACIIO3HABAaHWE HEOPraHMYECKHX BEIIECTB C MOMOUIbIO KaueCTBEHHBIX
peaKkiuil Ha MOHBI, PEHIEHUE IKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTtayibl M MX coeIMHEeHUSA

OOmast xapakTepucTUKa TrajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTENEHU
okucyenus. CtpoeHne M pU3NYeCKUe CBOWCTBA MPOCTHIX BEIIECTB — raJloreéHOB. XUMHUYECKUE CBOMCTBA
Ha IIpUMepe XJopa (B3aUMOJEHCTBUE C METAJUIAMH, HEMETaJlIaMHy, Iienaoyamu). Xaopoogopoa. ConsHast
KHCIIOTa, XMMHUYECKHE CBOMCTBA, IMOJIydeHHe, mMpuMeHeHHe. JleiicTBHe XJjiopa M XJIOPOBOAOpOAa Ha
OpraHu3M uejoBeka. BaxkHeine XJI0puasl U UX HAX0XKACHHUE B IPUPOJIE.

O6mras xapaktepuctuka 351eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbBIS
creneHu okucieHus. CtpoeHue M (U3MYECKHE CBOICTBAa NMPOCTHIX BEIIECTB — KHCIOPOJa M CEphl.
AnnotponHbie MOAU(MUKAIIMK KHCIOPOJa W Cepbl. XWUMHUYECKHe CBOWMCTBa cepbl. CepoBoaopon,
cTpoeHue, (u3n4Yeckue M XUMUYeckue CBOMCTBA. OKCHIBI Cepbl KakK MPEACTABUTENM KHUCIOTHBIX
okcuoB. CepHasi KUCIIOTa, PU3NYECKHE M XMMHUYECKHe CcBOWCTBa (0OIIME Kak MpeICcTaBUTelNs Kiacca
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KHCIIOT U crneurduyeckue). XUMUYECKHE peakluu, JIeKallue B OCHOBE IPOMBIIUIEHHOrO crocoba
MOJIy4eHUs1 CepHOU KHUCHOTHL. [IpumeHenue cepHoit kucnoThbl. ConM CEpHOM KUCIOTHI, KaYeCTBEHHas
peaknus Ha cynbar-uoH. Haxoxxmenue cepbl U €€ COeIUHEHUN B MPUPOJE. XUMHUECKOE 3arpsi3HCHHE
OKpY>KaloIlel cpeibl COCAMHEHHSIMU Cepbl (KUCIOTHBIE IOXIW, 3arps3HEHHE BO3/AyXa M BOJOEMOB),
CHOCOOBI €ro MpeA0TBPAaIlCHUS.

OO6mas xapakrepuctuka 37meMeHToB VA-Tpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepPHBIC
CTETNIEHU OKHCIJIEHUs. A30T, pacHpoCTpaHEeHHWE B IMpupoae, (GU3NYECKMe U XMMHYECKHE CBOWCTBA.
KpyroBopor azora B mpupoge. AMMHUAK, ero (usuueckue M XMMHUYECKHE CBOMCTBA, IOJyuY€HUE H
npuMmenenue. Coiau aMMOHUS, WX (U3NYECKHME UM XMMHUYECKHE CBOMCTBa, mpuMeHeHue. KadecTBeHHas
peakiysi Ha MOHBI aMMOHUS. A30THasi KHCJOTa, €€ MmoixydyeHue, Gpu3nyecKkue U XMMHUYECKHE CBOWCTBA
(obmuMe kak mpeAcTaBUTENs Kjacca KHCIOT U cnenududeckue). Mcnoap3oBaHue HUTPATOB U CoJieH
aMMOHHSI B KayeCTBE MHHEPAJIbHBIX YyIOOpeHHil. XUMHYECKoe 3arpsi3HEHHE OKPYXKArollel cpesbl
COCTMHEHUSIMHU a30Ta (KHUCIIOTHBIC MOXIHM, 3arps3HEeHUuE BO3AyXa, MouBbl U BomoémoB). docdop,
aioTpornHbie Mogudukanuu docdopa, dpuzmueckue u xumudeckue cporictBa. Oxcupa docdopa (V) u
dbochopHas kucinora, pU3NYecKUe U XMMHYECKHE CBOICTBa, monydeHue. McnonaszoBanue ¢ocdaros B
Ka4yecTBE MUHEPAIbHBIX yI0OpEHUH.

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynnbl. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIE
CTETeHH OKHUCIICHUs. YTIIepo, alIOTPONHbIe MOAN(UKAIIMN, pACIIPOCTPAHEHHE B MIpHUpoOe, (PU3ndeckue
U XuMHYeckue cBoiictBa. Ancopouus. KpyroBopor yriepona B mpupone. OKcuibpl yriiepoja, UX
¢bu3nuecKkue M XUMHUYECKHE CBOICTBA, JCHCTBHE HA KUBBIE OPraHU3MBI, MOJY4YCHHE M NPUMEHEHHE.
DKoJIoTHYeCcKue MpoOeMbl, CBsA3aHHBIE ¢ OKcUaoM yriepona (1V), runoresa rio0anbHOTO MOTEIICHUS
KJIMMaTa, TapHUKOBBIN 3 (deKT. YronpHas KUCIOTa U €€ CoH, NX (PU3NYECKHe U XUMHUYECKHE CBOMCTBRA,
nojiyueHue u npumeHenue. KauectBeHHas peakuus Ha kapOoHaT-vOHBL. Vcnonb3oBaHue kapOOHATOB B
OBITY, MEIUIIMHE, IPOMBILUIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEILIECTBAX KaK O COEIMHEHUSX yriaepoaa (MeTaH,
9TaH, STUJICH, alleTHIICH, 3TaHOI, TIUIEPUH, YKCYCHas KucaoTa). [I[pupogHbie HCTOYHUKU YIIIEBOIOPOIOB
(yromp, mpupoaHblii ra3, He(Th), TPOAYKTHl HX TNepepaboTku (OeH3WH), WX pOJIb B OBITYy U
MPOMBIIITIEHHOCTH. [ToHsTHE 0 OMONIOrMYECKH Ba)KHBIX BEIIECTBAX: XKUpPax, OENKax, yrieBoJax — U UX
pOJIu B )KM3HM uesnoBeKka. MaTepraiabHOE €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COSAMHEHUH.

Kpemuuii, ero ¢usnyeckue M XMMUYECKUE CBOMCTBa, MmoilyueHue U mpumMeHeHue. CoenuHEHUs
KpemMHusi B mnpupozge. OOmme mnpezacrasieHuss o0 okcuae kpemHus (IV) um kKpemMHUEBOW KucioTe.
Cunukatel, X MCIIOJIB30BaHHE B OBITY, B MPOMBIIUICHHOCTH. BakHeilue cTpouTeabHble MaTepHalbl:
KepaMHKa, CTEKJIO, IIeMeHT, OeToH, Kene300eToH. [IpoGiembl 0Ge30mMacHOr0  MCMOJIL30BAHUS
CTPOMTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN XKU3HU.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpas3loB HEOPraHMYeCKUX BEIIECTB, CBOMCTB COJSHOM KHUCIOTBI, IpPOBEIECHUE
KAueCTBEHHBIX pEaKUMi Ha XJOPUA-UOHBI W HAOJIOJIEHUE MPU3HAKOB HX MPOTEKaHMS, OMBITHI,
oTpaxkaromye (U3NYECKHe U XHUMHUYECKHE CBONCTBA TaJIOTEHOB U HUX COEIUHEHUH (BO3MOXKHO
UCIOJIb30BaHNUE  BHJIEOMATEpUANIOB), O3HAaKOMJIEHHE ¢ o0pa3lamMu  XJOpUIOB  (TaJOreHHJIOB),
O3HAKOMJIEHHE C 00pa3lamMu cepbl U €€ COeMHEHUSIMHU (BO3MOXKHO HCIOJIb30BaHHUE BUAECOMATEPHUAIIOB),
HaOJoleHue mpoliecca OOyIIMBaHUS caxapa MoJ JEeHCTBUEM KOHILIEHTPUPOBAHHOW CEPHOW KHCIOTHI,
U3yuyeHHe XUMHUECKUX CBOMCTB pa30aBIeHHON CEpHOM KUCIIOTHI, IPOBEJEHNE KaYeCTBEHHON peakliuu Ha
cyiabdaT-uoOH M HaONIo/IeHHWEe NpU3HAaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMH CBONCTBAMU
a3ota, pocdopa u Ux coenuHEeHHH (BO3MOXKHO HCIHOJIb30BAHNE BHJICOMATEPUANIOB), 00pa3liaMi a30THBIX
u QocopHbIX ynoOpeHui, MoaydeHue, COOMpaHHe, paclO3HaBAaHWE W HM3YUYCHHE CBOMCTB aMMHaKa,
MIPOBE/ICHUE KAYECTBEHHBIX PEAaKIMH Ha MOH aMMOHHUS U QochaT-MOH MW M3Y4YEeHUE MPHU3HAKOB HX
MPOTEKAaHUs, B3aUMOJAECWCTBUE KOHIEHTPUPOBAHHOM a30THOM KHCIOTBI C MeAblo (BO3MOXHO
UCIOJIb30BAaHUE BHUIEOMATEPUANIOB), M3YUYEHUE MOJETEeH KpUCTAJUIMYECKHX pPEHIETOK aiMmasa, rpadura,
¢byniepeHa, 03HaKOMIIEHHE € MPOIIECCOM aACOpPOLIMY paCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTJIEM U
YCTPONCTBOM MpPOTHBOra3a, MojiyueHue, coOupaHue, pacrio3HaBaHUE M M3y4eHHE CBOMCTB YIJIEKHCIIOTO
ra3a, IpoOBEJCHHE KAaueCTBEHHBIX peaklUuil Ha KapOOHAT M CUJIMKAT-MOHBI M M3y4y€HUE MPHU3HAKOB HX



MPOTEKaHUs,  O3HAKOMJIICHME C  TPOAYKIMEN  CWIMKAaTHOM  MPOMBIIUIEHHOCTH,  pELIECHUe
AKCIEPUMEHTAIIbHBIX 3a/a4 1o Teme «BakHeie HeMeTallibl U UX COSTUHEHUS.

MeTaJuibl M UX COeIMHEHUS

OOmiasi XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJUIOB HAa OCHOBAHMHM WX TIOJOXKEHUS B
[lepuonnueckoil cucreme xumuueckux anemeHToB J[. M. MenzaeneeBa u crpoeHust aromoB. CTpoeHHE
MeTauioB. Metanyeckas CBsi3b M METa/NIMYecKas KpUCTaUIMuecKas pemérka. DIeKTPOXUMUYECKUN
psaa HampsbkeHU wmetauioB. Du3Myeckre M XUMHUYECKHe cBoWcTBa MeTayioB. OOmiue crnocoOsbl
noydeHus: MetaiioB. [IoHSATHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3HUHU.
Crnassl (CTallb, 4yT'yH, JIOPATIOMUHHM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.

[[lesouHble MeTauIbl: MOJIOXKEHHE B llepmoamyeckoi cucremMe XuMHU4YeCKux sieMmeHToB [ .
MemnzeneeBa, CTpOCHHE UX aTOMOB, HaXOXJeHHe B npupoje. Pusnueckue U XMMHUYECKHE CBOMCTBa (Ha
npuMepe Hatpus U Kayus). OKCHUJIBI U THUIPOKCUIBI HATPUS U Kanusd. [IpuMeHeHue 1mea0uHbIX METalioB
U UX COCOUHEHUN.

[Ilero4HO3EMENBHBIE METAJUIBI MAarHuid M KalblUU: IOJOXeHHe B llepuommueckoi cucreme
xuMuyeckux snemeHToB JI. . MeHneneeBa, CTpoeHHE UX aTOMOB, HaXOX/JeHUE B pupoae. Puznueckue
U XMUMHYECKHE CBOWCTBAa MarHusi M Kaublus. Baxueiiine coelWHEHHs] KalblUs (OKCHUI, TUIPOKCH]I,
conu). JKEcTKoCcTh BOJIbI U CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuil: nonoxenue B Ilepuoanueckoit cucreme xumudeckux 3ineMeHToB [l 1. Menneneesa,
CTPOGHHUE aToMa, HaxoXiaeHue B mpupoge. DU3HUYECKHEe H XUMUYECKHE CBOMCTBA ATIOMHUHUSI.
AmMdoTepHbIe CBOMCTBA OKCHJIA U TUIPOKCHIA ATFOMUHUA.

Kenezo: nonoxenue B Ilepuoanmueckoit cucreme xummueckux snemeHToB . M. Menneneesa,
CTPOEHUE aToMa, HaxokJeHue B mnpupoae. dusmueckue U XUMHYECKUE CBOMCTBA xene3za. OKCUIBI,
ruapokcuabl v conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U nosry4eHue.

Xumuueckuii 3xcnepumenm:

O3HAaKOMJIEHHE C oO0pa3llaMd METaUIOB W CIUIABOB, UX (U3MUYECKUMHU CBOMCTBAMHU, H3YUCHHE
pE3yNbTaTOB KOPPO3UU METAIVIOB (BO3MOXKHO HCIIOJNIB30BAaHHE BHAEOMATEPUAIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KajbllUg M HATPHUS C BOJOHM (BO3MOXHO HCIOJIb30BAHWUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAaHNE CBOMCTB JKECTKOM BOJBI, IIpollecca TOpPEHHUs Kele3a B KHCIopojae (BO3MOMKHO
WCIIOJI30BaHUE BUACOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIM Ha MOHBI: MAarHusi,
KaJIbIIMS, aTIOMUHHMS, ITMHKa, xkene3a (11) u sxxenesza (111), mexm (I1), HabmroneHne u onrcaHue MPOIIECCOB
OKpalllUBaHUs ITUIAMEHW HMOHAMHM  HATpHUs, Kajduss ¢ KaiblUs (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), UCCIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHA alFOMUHUS U TUAPOKCHIA IIMHKA,
penieHue YKCIepuMEHTaIbHBIX 3a/1a4 10 TeMe «BaskHelIne MeTauibl U UX COSTUHEHUS.

XuMus H OKpy:KamoLas cpeaa

BemectBa 1 Matepuanbl B TOBCEHEBHOM KM3HU YelloBeKa. be3onacHoe ucnosib3oBaHue BEIIECTB U
XUMHUYECKHUX peakiuii B ObITy. [lepBas mOMOIIb MPH XUMUYECKUX 03KOTaX M OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpyXkaromied cpeasl (mpeiesbHas JOIMyCTUMas KOHIEHTpaIus
Beniects, nanee — [1JIK). Ponb xumuu B pemieHnu 3K0I0THYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3lioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJTMMEPHBIE MAaTEPUAJIbI).

Meoswcnpeomemmnwie ceasu

Peanuzaiust MeXnpeaMETHBIX CBA3EH NMPH M3YYEHUM XUMHHM B 9 Kjacce OCYIIECTBIISIETCS 4epe3
WCIIOIB30BaHNUE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX MOHSTHM, TaK U MOHSATUHN, SIBIISTIONUXCS CUCTEMHBIMHU
JUTSL OTJIEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TIOHTHS: HAYYHbIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3, CHHTE3,
KIaccupuKalus, NEePUOAUYHOCTb, HAOIIOJIEHUE, SKCIIEPUMEHT, MOACITUPOBAHUE, H3MEPEHHE, MOJIENb,
SIBJICHUE, TAPHUKOBBINA d()PEKT, TEXHOIOTHS, MaTEPUAITBI.

®duznka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOMBI, PaAMOAKTUBHOCTD,
MOJICKYJIa, DJICKTPUYCCKUNM 3apsii, TPOBOJHHUKHU, TOJYIMPOBOJHUKH, ITUIICKTPUKU, (POTOIIEMEHT,
BEIIECTBO, TeNO, OO0BEM, arperaTHO€ COCTOSHME BEIECTBA, Ta3, pacTBOpP, pPAaCTBOPUMOCTH,
KPUCTAJUTMYECKasi PEMIETKA, CIUIaBbl, (PU3WUYECKHE BEIWYMHBI, €AUHUIIBI H3MEPEHUsS, KOCMHYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.



buonorusi:  ¢dorocuHTe3, ABIXaHuWe, Ouocdepa, OSKOCHCTEMa, MHHEpAIbHBIC YAOOpEHUS,
MHKPO3JICMCHTEI, MAKPO3JICMCHTLI, ITUTATCIIBHBIC BCIICCTBA.

['eorpadus: armocdepa, rumpocdepa, MUHEpaTbl, TOPHBIE IMOPOJBI, TMOJE3HBIE HCKOIaeMBbIE,
TOIUIMBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MPOTPAMMBbI OCHOBHOTO 00IIIEro 00pa30BaHUs JOCTUTAIOTCS B
Xo7ic OOy4YeHHsT XUMHHM B €IUHCTBE YYCOHOH M BOCHHUTATEIBHOW JEATEIILHOCTH B COOTBETCTBHH C
TpaaAUuLIMOHHBIMUA pOCCHﬁCKI/IMI/I CONMOKYJIBTYPHBIMH W  OYXOBHO-HPABCTBCHHBIMH ICHHOCTSAMU,
MPHUHATHIMU B OOIIECTBE MPaBUJIAMH ¥ HOPMaMH ITOBEICHUS M CITIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOpPa3BUTHUS U COLUATM3AIUN 00yJarOIIIXCS.

JIMYHOCTHBIE PE3yabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
IIO3UTUBHBIX IEHHOCTHBIX OpI/IeHTaHI/If/'I U paCIIMPCHUC OIbITA AJCATCIBHOCTHU Ha eé OCHOBC, B TOM 4YHUCJIC B
YacTH:

1) naTpruoTHYeCKOro BOCUTAHMS:

[IEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY H HAy4YHOMY
HACJICJIUIO, TTIOHMMAHUS 3HAYCHUSI XMMHYECKONH HAYKH B JKM3HH COBPEMEHHOI'O OOIIECTBa, CIIOCOOHOCTH
BJIAJICTh JIOCTOBEpHOW WH(OpPMalMEHd O TIEePENIOBBIX JIOCTUKCHUSAX W OTKPBITUSX MHPOBOW U
OTEUECTBCHHOW XMMHUHU, 3aUHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YyCTpOHCTBE MHUpa U 0OIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MMpEACTABJICHUA O COOMAJIBHBIX HOPMAaX W IMpaBHJIaX MCKIIMYHOCTHBIX OTHOIIIEHUN B KOJIJICKTHUBE,
KOMMYHUKATHBHOH  KOMIICTCHTHOCTH B  OOIIECTBEHHO  TIOJIE3HOH, y4eOHOMCCIIECIOBATEIbCKON,
TBOPUYECKON M JPYruX BUIAX JACIATEILHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOW COBMECTHOH IEATCILHOCTH
IpU BBIIOJHCHUN YUYEOHBIX, ITO3HABATEIBHBIX 3a/la4, BBINOJHCHUUM XHUMHYECKHX OSKCIIEPUMEHTOB,
CO3JaHuNn y‘~IC6HI>IX IMPOCKTOB, CTPECMIICHHA K B3aMMOIIOHMMAHHWIO W B3aMMOIIOMOIIMU B IMPONHECCE 3TOU
y4eOHOU JIeATEIIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IOBEJACHUE W TIOCTYIKM CBOMX TOBApHILNECH C
MMO3UIIMHU HPABCTBCHHBIX U ITPABOBBIX HOPM C yLIéTOM OCO3HaHUA HOCJIGI[CTBPIIZ IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'O MO3HAHUS:

MHPOBO33PCHYCCKHUEC NPCACTABJICHUA O BCHICCTBEC H XUMHUYECKOU pCaKknun, COOTBCTCTBYIOIIHEC
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIAE OCHOBY JUIsSi TIOHUMAHUS CYIIHOCTH HAYYHOM
KapTUHBI MHpa, MPECACTABICHUA 06 OCHOBHBIX 3aKOHOMCPHOCTAX PpPa3BUTHA IMPUPOAbI, B3aUMOCBA3AX
YeloBeKa ¢ MPUPOTHOM CPeloil, O PO XUMHHU B TTO3HAHUH ITUX 3aKOHOMEPHOCTEI;

IMO3HAaBATCIbHBIC MOTHBBI, HAIIPABJICHHBLIC HA IMOJTYYCHHEC HOBBIX 3HAHUHU 1O XHUMHHU, HCO6XOI[I/IMI)IG
JUIS  OOBSICHEHHsSI HAONIOJaeMbIX TMPOIECCOB W SBIEHUHM, TO3HABATENbHOW, HMH(DOPMAIIMOHHOW W
YUTATEIbCKON KYyJIbTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOATEIbHOW pabOThl C YYEOHBIMH TEKCTAMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYYEHWI0 U TIO3HAHMIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW M HCCIEAOBATEIbCKOM JAEATeTbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YEHUS B ajbHEHIIEM;

4) hopMHUPOBAHKS KYJIbTYPbI 310POBbSI:

OCO3HAHUC HNCHHOCTU KHU3HH, OTBCTCTBCHHOI'O OTHOMICHHA K CBOCEMY 3J0POBBLIO, YCTAHOBKHU Ha
3I0pOBBI 00pa3 >KU3HH, OCO3HAHWE TMOCJIEICTBUNA M HEMPUSTHE BPEIHBIX MPUBHIUEK (yMOTpeOIeHUs
QJIKOTOJIs, HAPKOTHUKOB, KYpPeHHSs1), HEOOXOUMOCTH COOJIIOICHHS MpaBUil 0€30MaCHOCTH TIPH OOpaIlieHun
C XUMHUYECKUMHU BEIIECTBAMU B OBITY U peaTbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

HMHTEPEC K MPAKTHUYECKOMY H3yUEHHUI0 Mpodeccuil U TpyAa pa3IngHOrO poja, YBAKECHHE K TPYAY H
pe3yJibTaTaM TPYAOBOW AEATEIbHOCTH, B TOM YHCJIE HA OCHOBE NMPUMEHEHUsI MPEIAMETHBIX 3HAHUHN IO
XUMHH, OCO3HAaHHBIM BHIOOP WHAMBHUAYAJILHON TPAeKTOPUU MPOIOIDKEHHS 00pa3oBaHUS C Y4ETOM
JIMYHOCTHBIX HWHTEPECOB H CIIOCOOHOCTH K XUMHU, O6I]_[eCTBeHHBIX HHTCPCCOB U HOTpe6HOCTeﬁ,
yCIENTHOW MpodecCHOHANbHON NeATeNhbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHH, TOTOBHOCTH
aIalITHPOBATHCS B MPodecCHOHABHOM cpejie;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:



HKOJIOTUYECKHU 11€J1eCO00pa3HOe OTHOLICHHE K MPHPOJIE KaK UCTOYHHMKY KH3HM Ha 3eMiie, OCHOBE
e CyIIecTBOBaHMSA, NMOHMMaHUE IICHHOCTH 3/0pOBOr0 M 0€30macHOro o0pas3a >KU3HU, OTBETCTBEHHOE
OTHOLICHHE K COOCTBEHHOMY (U3MYECKOMY M ICHUXHYECKOMY 3[J0POBbIO, OCO3HAaHHE LIEHHOCTH
coOyoIeHnsT TpaBuil 0€30IacHOTO0 MOBEACHHMS NpU padoTe C BEIIeCTBAMH, a TaKKe B CHUTYaIMsX,
YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

CIOCOOHOCTH TPHMEHATh 3HAHWA, MOJIyYaeMble TpPU HM3YYCHUU XUMHUH, Ui pPELICHUs 3a7ad,
CBSI3aHHBIX C OKPY)KAIOILEH NPUPOIAHON CPENOH, AJISA IOBBIIIECHUS YPOBHS JKOJOTMYECKOW KYJIBTYpBI,
OCO3HAHMA TJIOOATBHOTO XapakTepa HKOJIOTHYECKUX MPOOJIeM M IyTed HUX peIIeHHUs IMOCPEACTBOM
METOJIOB XHMHH, 3KOJOTMYECKOrO MBIIUICHHS, YMEHHsS PYKOBOACTBOBATHCSA WM B II03HABATEIIBHOM,
KOMMYHHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

B COCTaBfC MCTAIIPCAMCTHBIX  PC3YJIbTATOB BBIACIAKOT 3HA4YUMBIC  OJIA (l)OpMI/IpOBaHI/ISI
MHUPOBO33pEHHUs OOIIeHAYyYHbIE MOHATHS (3aKOH, TEOpHUs, MPUHIIMI, TUNoTe3a, (HakKT, cucTemMa, Mpoiece,
SKCIIEPUMEHT M JAPYroe.), KOTOPbIE HCIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX IpeIMeTax U
MO3BOJISIIOT HAa OCHOBE 3HAHUN M3 3TUX MpPeIMeTOB (POPMUPOBATH MPEACTABICHUE O LIETOCTHON HAyYHOM
KapTUHE MHpa, ¥ YHUBEpCaJIbHbIC YyYeOHBIC JCHCTBHS (IMO3HABATEIBbHBIE, KOMMYHUKATHUBHEIC,
pEerylaTUBHbIE), KOTOpble oOecrneunBaroT (HOpPMHUpPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIbHOMY
IJIAHUPOBAHUIO U OCYLIECTBICHUIO Y4eOHOM J1eATEIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIe 1eCTBUS

Ba3oBbie Joruyeckue aeiicTBus:

YMEHUSI MCHOJb30BaTh MPUEMBI JIOTUYECKOI'O MBIIIJIEHUS NPU OCBOCHHM 3HAHWI: PacKpbIBaTh
CMBICII XUMUYECKHUX IOHATHHU (BI)IIIGJIFITI) HUX XapaKTCPHBIC IMPU3HAKH, YCTAHABJIIMBATHL B3aUMOCBA3bL C
JOPYTUMU TOHSTHSAMH), HCIHOJIb30BaTh MOHATHSA i OOBSCHEHUS OTIENbHBIX (PAKTOB W SBICHHI,
BI)I6I/IpaTB OCHOBAHUA U KPUTCPUU TJIA KJIaCCI/I(i)I/IKaHI/II/I XUMHWYCCKHUX BCHICCTB U XUMHNYCCKUX peaKuMﬁ,
yCTaHABIMBATh MPUYMHHO-CIECICTBEHHBIC CBS3M MEXAY OOBEKTaMH HW3YYEHHS, CTPOUTH JIOTHYECKHE
pacCyxKacHu;d (I/IHILYKTI/IBHI)IG, ACOAYKTHUBHBIC, 110 aHaJIOFI/II/I), JCJIaTh BbIBOJbI U 3aKJIFOUYCHU,

YMEHHE TPHUMEHATh B TMPOLECCe IMO3HAHUSA TOHATUA (MPEIMETHBIE M MeETalpeIMETHbIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENIH, UCIIOJIb3yEMbIE B XUMHUHU, IPEOOPA30BHIBATH IIMPOKO IPUMEHSIEMbIE
B XMMHH MOJEIbHBIE MPEACTABICHUS — XUMHUECKU 3HaK (CHMBOJI 3JIEMEHTA), XUMU4eckas Gopmysna u
YpaBHCHUC XUMHYECKOHN p€akiuuu — IHIpu pCUHICHUH yqe6HO-H03HaBaT€HBHBIX 3agad, C yLIéTOM OTHUX
MOJEJIbHBIX TPEJCTAaBICHUN BBISBIATE M XapaKTEPHU30BaTh CYUIECTBEHHbIE TPU3HAKA H3Y4aeMbIX
00BEKTOB — XUMHUYECKUX BCIHICCTB U XHUMHUYCCKHUX peaKHHﬁ, BBISIBJIATD O6HII/I€ 3aKOHOMEPHOCTH,
MIPUYMHHO-CIIEACTBEHHBIE CBSI3H U MPOTUBOPEUNS B U3y4aeMbIX MPOLECCAX U SIBICHUSX.

Ba3oBble uccienoBarenbckme 1elCTBUS:

YMEHUE HUCIOJIb30BaTh MOCTABIECHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUA, a TaKXKe B
KadyeCTBE€ OCHOBBI OJIsd (1)OpMI/Ip0BaHI/I$I THUIIOTE3bl 110 MPOBCPKE TMPAaBUIBHOCTH BBICKA3bIBACMBbIX
CY)KICHUU;

HpI/IO6p€TeHI/I€ OllbITa IO IUIAHUPOBAHHIO, OpraHu3allviid W MPOBCACHUIO YYCHHYCCKUX
HKCHEPUMEHTOB, YMEHHE HaOJII0AaTh 3a XOAOM Ipollecca, CaMOCTOATENbHO MPOTHO3MPOBATH €ro
pesyibTaT, GopmMynupoBaTh OO0OOIIEHUS ¥ BBIBOABI 10 pe3yjbTaTaM MPOBEAEHHOTO OIbITA,
HCCIIeTIOBaHMS, COCTABIATH OTUET O MPOJIEIaHHOM paboTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BBIOUPATh, AHATTU3UPOBATh U UHTEPIPETHUPOBATH HH(GOPMAIIHIO PA3IUYHBIX BUJOB U (popm
MNpeACTABICHUA, MOJIYYa€MYI0 U3 pPa3HbIX MCTOYHUKOB (Haquo-nonyns[pHaﬂ JUTEpaTypa XUMHUYECCKOTO
COJIepKaHusl, CIIpaBOYHbIE TTocoOUst, pecypchl HTEpHETa), KPUTUYECKH OLIEHUBATH NMPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHITh Pa3IUYHbIE METOABbl W 3alpoCchl MPHU TOUCKE U OoTOOpe WHbOpManuu u
COOTBCTCTBYIOIIUX OJAaHHBIX, HGO6XOI[I/IMBIX JUIA  BBIIIOJIHCHUS y‘-Ie6HBIX 1 II03HABaTCJIBHBIX 3aJa4
OnpeAeNnéHHOro THUMA, MPUOOpPETeHHe OmblTa B OO0JIACTH  HCMONB30BaHUS  HH(POPMAIIMOHHO-
KOMMYHHKAaTHUBHBIX TeXHOHOFHfI, OBJIaJICHUEC Ky.]'H;TypOﬁ AKTUBHOI'0O HCIIOJIB30BAaHUS Pa3JINYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BHIOMpATh OMTUMANIbHYIO (OpMY MpeacTaBieHus] WHGOpPMALUU U



WUTIOCTPUPOBATh pellaeMble 3a7auyd  HECIOKHBIMH CXeMaMH, JuarpamMmamu, ApyruMu ¢GopmaMu
rpaduKu 1 UX KOMOMHAIUSIMH;

YMEHHE HUCII0JIb30BaTh U aHAIH3UPOBATH B Mpoliecce Y4eOHOM U CCIeA0BAaTENbCKOM AeITeIbHOCTH
MH(OPMALIMIO O BIUSHUU TPOMBIIIICHHOCTH, CEIHCKOTO XO3SHCTBA W TPAHCIOPTAa HA COCTOSIHHE
OKpY>Karolle MpUpOTHON Cpebl.

KoMMmyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE el CTBHUS:

yYMEHHUS 3aJlaBaTh BOIPOCH (B X0/ JHaora W (WIu) JUCKYCCHH) IO CYHIECTBY OO0CYXKIaeMou
TEMBI, (POPMYIUPOBATH CBOM MPEIOKEHUSI OTHOCUTENHFHO BBIIOIHEHHS MTPEIOKEHHON 3a1a4H;

YMEHHS TPEACTaBIATh IOJTyYEHHBbIE pPe3yJbTaThl MO3HABATEIBHOW ESTENbHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JeJIaTh MPE3EHTALMI0 PE3yJIbTaTOB BBIIOIHEHUS XMMHUYECKOTO SKCIECPUMEHTa
(;1abopaTopHOro OIbITa, JAOOPaTOPHOW pabOThl MO HCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4YEOHOIO
IIPOEKTA);

yMEHHSI y4eOHOro COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IIO3HABATENBHOM U
WCCIIEIOBATENBCKONW JIESITEIbHOCTH TMPH PELICHHH BO3HHUKAIOMIMX IMPOOJIEM Ha OCHOBE y4u€Ta OOLIMX
MHTEPECOB U COrJIacoBaHMs Mo3uiuil (oOCyXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI»,
KOOpJAMHAIMSI COBMECTHBIX JI€HCTBUH, ONpe/eleHnue KPUTEPHEB IO OIIEHKE KauecTBa BBITOJHEHHOMN
paboTHI U ApyTHE).

PeryasiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITEIbHO ONPEACTATh IENd JeSITeIbHOCTH, IUIAHUPOBATh, OCYILIECTBIATS,
KOHTPOJIMPOBaTh M HpPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOKO AESITENBHOCTb, BBHIOMpATh Hambosee
3¢ deKTUBHBIE CITOCOOBI pelIeHHsI YUeOHbIX M MO3HABATENBHBIX 33/1a4, CAMOCTOSTEIFHO COCTABIIATh MU
KOPPEKTUPOBATh MPEUIOKEHHBIN aITOPUTM JCHCTBHUI MpPU BHINOJHEHUH 3aJaHUI C YYETOM MOIY4YECHUS
HOBBIX 3HaHWHA 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M pPEaKIHAX, OICHWBATh COOTBETCTBUE
MOJIyYUEHHOTO pe3yabTaTa 3asBICHHOW IIeNM, YMEHHE HCIOJNb30BaTh U AHAIU3UPOBATH KOHTEKCTHI,
npeJuiaraeMbie B YCIIOBUH 33/1aHUI.

HHPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB MO OCBOCHUIO 00S3aTENLHOTO COIEP)KAHUS, YCTAHOBIEHHOTO
JTaHHOU (efepanbHON paboueil mporpaMMon, BBIJICISIOT: OCBOCHHBIC O0YYaIONIMMICS HAYYHbIC 3HAHMSI,
YMEHHUSI ¥ CIIOCOOBI IEHCTBUMN, BUJIBI ACSITEILHOCTH MO MOJTYYSHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIUH,
peoOpa30BaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIHIX.
K xonny o6yuenust B 8 kJjiacce npeaMeTHBIE pe3yIbTaThl Ha 0A30BOM YpPOBHE JTOJKHBI OTPaXaTh
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHH:
® PAaCKpbIBATH CMBICII OCHOBHBIX XHUMHUUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUN 3JIEMEHT,
MIPOCTOE BEUIECTBO, CII0)KHOE BEIIECTBO, CMECh (OHOPOIHAS M HEOJAHOPOHAS ), BAJICHTHOCTb,
OTHOCHUTENIbHAsl aTOMHash M MOJIEKYyJIsipHash Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHas
Macca, MaccoBas JIOJii XHMHYECKOTO 3JIeMEHTa B COCIUHEHUH, MOJSIPHBIM 00BEM, OKCHUI,
KHCJIOTA, OCHOBAHHUE, COJIb, DJEKTPOOTPHUIATEIHHOCTh, CTENEHb OKUCIEHUS, XUMUUYECKast
peakuusi, KiaccuUKanus peakuuid: peakiu COeIWHEHUsS, PeaKIUU Pa3JI0KEeHUS, PEaKIHH
3aMENICHHs, peakuuu OOMEHa, 9K30- U DHJIOTEPMHYECKHE PEaKIMH, TEIUIOBOU >(PeKT
peakiuu, SApO aroMa, JIEKTPOHHBIM CIIOM aroma, aroMHas OpOHWTalb, paauyc aroma,
XUMHYECKasd CBA3b, MMOJISIPHAd M HCTIOJAPHAsA KOBAJICHTHAA CBA3b, HOHHAA CBA3b, HOH, KATHOH,
aHWOH, PacTBOP, MAacCOBasl 10JIs BellecTBa (MIPOLIEHTHAS KOHIICHTPAIUs1) B PACTBOPE;
¢ MWUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XWMHNYCCKHUX HOHATHH U MNPUMCHATH 3THU IMOHATHA
IIpH OIIMCAaHWU BEIICCTB U UX npeBpameHI/H‘/'I;

® ICIIOJIb30BAaTh XUMHUYECKYIO CHMBOJHKY JUIsl COCTaBICHHsS] (OPMYN BEIIECTB M YpPaBHEHHIA
XUMHUYECKUX PEAKIUH;

® OnNpeaAcIATbH BAJICHTHOCTE aTOMOB 3JICMCHTOB B 61/1Hapr,1x COCIUHECHHUAX, CTCIICHb OKHUCJICHUA
AJIEMEHTOB B OMHAPHBIX COCIWHEHHUSX, MPUHAJJIC)KHOCTh BEIIECTB K OMPEICIEHHOMY KJaccy
coequHeHU 1o (¢dopMmynaM, BUJ XUMHUYECKOH CBs3W (KOBAJICHTHAas W WOHHAs) B
HCOPTraHNYCCKUX COCANHCHUSAX

e packpbiBaTh cMmbicn llepuoguyeckoro 3akona J[. M. MenneneeBa: aeMOHCTpUPOBaTh
IIOHUMAaHUE HCpHO}IH‘ICCKOﬁ 3aBUCHUMOCTH CBOMCTB XUMUYECKHUX DJIEMEHTOB OT UX MOJIOKEHUS
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B [lepuonndeckoi cucreme, 3aKOHOB COXPAHEHHsT MacChl BEILECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYSHHsI, 3aKOHa ABOTaJIpO;
OINMCBIBATh M XapaKTepHU30BaTh TabMUuHylo (opmy llepmoanueckoil cucTeMbl XHUMHUYECKUX
JIEMEHTOB: pa3luyaTh MOHATHS «TJlaBHas noArpymnna (A-rpymnma)» v «moOodHas moAarpymnmna
(b-rpynmna)», Mansle u OOJbLIME NEPUOMABI, COOTHOCUTh 0003HAUYEHHUS, KOTOPbIE MMEIOTCS B
tabmune «[lepruoguueckas cucrema XuMHUYeckux 31emMeHToB [l. 1. MenaeneeBa» ¢ 4uCiioBbIMU
XapaKTepUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sijapa, oOuiee
YHCJIO0 3JIEKTPOHOB U PACIpeieIeHNe UX IO 3JIEKTPOHHBIM CJI05IM);
KJ1accu(UIIUPOBATh XUMUYECKHE FIEMEHTHI, HEOPTraHMYECKUE BEIeCTBA, XUMUYECKHUE PEAKLIUU
(110 YMCITy U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEINIOBOMY P (PeEKTY);
XapakTepu3oBaTh (ONUCHIBaTh) OOLIME XMMUYECKHE CBOMCTBA BEIECTB Pa3IMYHBIX KIIACCOB,
NOJATBEpXk/asi ONUCAaHWE IpUMEpaMH  MOJIEKYJSPHBIX YpPaBHEHUH  COOTBETCTBYIOLIMX
XMMHYECKUX PEAKIIU;
IIPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KauyeCTBEHHOIO COCTaBa,
BO3MOKHOCTH MPOTEKAHHsI XUMUUYECKUX IPEBPALCHUNA B PA3JIMUHBIX YCIOBUIX;
BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO Macchl BELIECTB, MAaCCOBYIO JOJIIO
XUMHAYECKOTO 3JIEMEHTa 10 (OpMyJie COSIWHEHHs, MAaCCOBYIO JOJIO BEIIECTBA B PAacTBOPE,
IIPOBOJIUTH PAcUEThI 10 YPABHEHUIO XUMUYECKOH peakiuu;
IIPUMEHSITh OCHOBHBIE OIl€pallMH MBICIIUTEIbHON AEITEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
0000111eH1Ee, CUCTEMATH3AIHI0, KJIACCU(PUKAIINIO, BBISIBIICHHE IPUYUHHO-CIICACTBEHHBIX CBSI3CH
— 711 U3yYCHUsI CBOWMCTB BEIIECTB M XUMHYECKUX PEAKIIHiA, €CTECTBEHHO-HAYYHbIE METOJIBI
[O3HaHUS — HAOIMIOZECHUE, H3MEpeHUe, MOJEIMPOBAHUE, OHKCIEPUMEHT (pealbHbli U
MBICJICHHBIN );
CclieZIoBaTh MpaBWJlaM I0JIb30BAHUS XUMUYECKOH MOCY0M U J1abOpaTOpHBIM 000pyI0BaHUEM, a
TaKXKe I@paBUiIaM OOpalleHHus C BeIIeCTBAMH B COOTBETCTBHMM C WHCTPYKUMAMHU I10
BBIIIOJTHEHUIO  J1a0OpaTOPHBIX XMMMUYECKHUX OIBITOB [0 TOJYYEHUID U COOUPAHHUIO
ra3oo0pasHbIX BeIIECTB (BOJAOpPOAa M  KUCIOPOAA), IPUTOTOBICHUIO pPAaCTBOPOB C
ONpeACIEHHON MacCOBOM JOJIEM pPAacTBOPEHHOrO BEUIECTBA, IUIAHUPOBATh M IMPOBOJUTH
XUMUYECKHE 3KCIIEPUMEHTHI 110 paclo3HaBaHUIO PACTBOPOB ILEIOYEH M KUCIOT € MOMOIIBIO
WHIUKATOPOB (JIaKMYC, (DeHOIPTATICHH, METUIIOPAHXK U APYTHE).

K koHiy oOyueHust B 9 kiacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:
PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHATHI: XUMUYECKUI JIEMEHT, aTOM, MOJIEKYJIa,
WUOH, KaTHUOH, AaHHOH, NIPOCTOE  BEIECTBO, CIOXXHOE  BELIECTBO, BAJECHTHOCTD,
ANEKTPOOTPHULATELHOCTh, CTENEHb OKHCIIEHHS, XMMHYECKas peaklMs, XUMHUYecKas CBS3b,
TeIuI0BOH 3 (EeKT peakluu, MOJIb, MOJISIPHBIH 00BEM, pacTBOp, NEKTPOIUTHI, HEAIEKTPOJIUTHI,
ANEKTPOIIUTUYECKAsT JUCCOLMAIUS, PEAKIMM HOHHOTO OOMEHa, KaTajau3aTop, XMUMHUYECKOe
paBHOBecHe, OOpaTHMble U HEOOpaTHUMblE pPEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peaKuuu, OKUCIUTENb, BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJICHHE, aJUIOTPOIUS,
aM(OTEepHOCTh, XMMHUYECKast CBSI3b (KOBAJIEHTHAsI, IOHHAs, METAJIIMUECKas), KpUCTAJUTMYEeCKast
pemérka, KOppo3us METaJIOB, CIUIaBbl, CKOPOCTh XHMHYECKOM peakuuu, HpeaesIbHO
nonyctumast konnentpanus [1/IK Bemecrsa;
WILTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSATHH W MPUMEHATH 3TU TOHSATHS
TIPH OTIMCAHWH BEIIECTB M WX MPEBPAIICHU,
UCMOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBICHHMS (OpMyN BEIIECTB M YypaBHEHHM
XUMUYECKHX PeaKIuii;
OTIpeENATh BAJIEHTHOCTh M CTENEHb OKHUCICHHUS XUMHYECKHX DJIEMEHTOB B COEAMHEHMSIX
Pa3IMYHOIO COCTaBa, MPHUHA/JICKHOCTh BEIIECTB K ONpEeAEeNEHHOMY KJaccy COEIMHEHUH Mo
dopmynaM, BHJI XUMHYECKOM CBSI3M  (KOBAJGHTHas, MOHHAs, MeTaJsIMuyeckas) B
HEOpPraHWYECKUX COEAMHEHMSX, 3apsii MOHA MO XUMHUYECKOH ¢opMylie, XapakTep Cpelbl B
BOJHBIX pacTBOpax HEOPraHWYECKHX COEAMHEHHWH, THUI KPUCTAUIUYECKOM pemeéTKu
KOHKPETHOTO BEIECTBA;
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packpsiBaTh cmbici [lepuogmyeckoro 3akona [[. WM. MenzgeneeBa u JAEMOHCTPUPOBATH €r0
MMOHMMAaHME: OMMCHIBaTh M XapakTepu3oBaTh TabmuuHyio (opmy llepmoanueckoil cucremMsl
XUMUAYECKHUX 3JIEMEHTOB: pa3iNyuaTh MOHATHUS «IJIaBHAs MOATpYyMNa (A-Tpyrma)» U «mo0oyHas
noarpynmna (b-rpymnma)», Mansie U OOJNBIIME TEPHOJIBI, COOTHOCUTH O003HAYEHUS, KOTOPHIE
UMEIOTCS B TMEPUOJUYECKON TabNuIle, C YUCIOBBIMH XapaKTEPHUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsij sijipa, 00Iliee YICIo 3JIEKTPOHOB U paclpeesieHue ux
[0 DJIEKTPOHHBIM CJIOSIM), OOBACHATH OOILIME 3aKOHOMEPHOCTH B W3MEHEHHWH CBOMCTB
AJIEMEHTOB U MX COCAMHEHUN B IpejesaX MallbIX MEepUOoJIOB U TIABHBIX MOATPYII C y4ETOM
CTPOCHUS X aTOMOB;

KJIacCU(UIUPOBATH XUMUUECKHE AIEMEHThI, HEOPraHMYECKHE BEIIeCTBA, XUMUYECKUE PEAKIIHH
(Mo 4yMcmy W COCTaBy Y4YacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY 3¢¢eKTy, 1o
M3MEHEHHIO CTETICHEH OKUCIICHUS! XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOMHIME U crerupUIecKue XUMUYECKHUE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEILIECTB, OATBEPKIas ONMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHUN
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIHIA;

COCTaBJISITh YPAaBHEHUS JIEKTPOJIUTHUECKOM JUCCOIUAIMHN KUCIIOT, IeJIoUel U COJIei, MOJIHbIe
U COKpami€HHbIE YpaBHEHMsI peakiuii HOHHOro OOMEHa, YpaBHEHHS  peaKIuii,
MOJITBEPKTAIOUINX CYIIECTBOBAHWE T€HETHYECKOH CBSI3M MEXAY BEIIECTBAMH Pa3IMYHBIX
KJIACCOB;

pacKpbeiBaTh  CYIIHOCTh  OKHUCJIHTEIbHO-BOCCTAHOBHTEIBHBIX  PEAKIUil  MOCPEICTBOM
COCTaBIICHHS SJIEKTPOHHOTO OallaHCa dTHX PEaKLuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKHX TPEBPAIICHUH B Pa3IMYHBIX YCIOBHUSX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MAacChl BEUIECTB, MAaCCOBYIO JOJIIO
XMMHUYECKOTO 3JeMEHTa 1Mo (opmyse COeIUHEHHsS, MAacCCOBYIO JIOJII0 BEIIECTBA B PAacTBOPE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIINH;

coOIIOAaTh MPaBUiia MOJIB30BAHUS XUMHUYECKOM MOCYA0N U 1a00opaTOpHBIM 000pyAOBaHUEM, A
TakKe MpaBuia oOpalleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH IO BBITIOJHEHUIO
71a00paTOPHBIX XMMHYECKHX OIBITOB MO TOJYYEHHIO M COOMPAHHMIO Ta3000pa3HBIX BEILECTB
(aMMHaKa 1 yrIeKuciIoro rasa);

MPOBOJIUTh PEAKIWH, TOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB pPAa3IMYHBIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpUI-, OpOMUI-, HOAM-, KapOoHaT-, ¢ocdar-, CUIMKAT-,
cynb(ar-, THIPOKCUI-WOHBI, KATHOHBI aMMOHHS UM MOHBl HM3YYEHHBIX METaJIOB,
MIPHUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTaHWYECKHX BEIECTB;

IIPUMEHSATh OCHOBHBIE OIEPALIUN MBICIUTEIBHON IEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE,
0000111eHIEe, CUCTEMATU3AINIO0, BBISIBJICHUE PUYMHHO-CIEICTBEHHBIX CBSI3E€H — Ul U3Yy4eHUs
CBOWCTB BEHIECTB M XHMHUYECKHX PEaKIHi, €CTECTBEHHO-HAyYHBIE METOJbI TO3HAHUS —
HaOIIoZIeHne, H3MEpeHHe, MOJCIUPOBAaHUE, HKCIEPUMEHT (pEalbHbIi U  MBICICHHBIN).
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9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaudecTBO 9acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Pa3zgea 1. BemmecTBo U XUMHYeCKHe peaKkuu
[ToBTOpeHue u yriydiieHue 3HaHu| bubnmoreka [JOK
1.1 5 1
OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmnoreka [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DNEKTPOIUTHYECKAS TUCCOLUAITHS. 3 1 1 bubnnoreka HOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuotexa [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorens https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepUCTUKa XUMHUUECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO61mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpocop u ux 7 1 bubmmorexa LOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 bubmorexa [TOK
' . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pazueny 25
Pa3nen 3. MeTasnibl 1 UX cOeIMHEHUS
3.1 OO01Ire cBOMCTBAa METAJIOB 4 but6mmoreka [IOK
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

https://m.edsoo.ru/7f41a636

bubnunoreka LIOK

3.2 Baxkueiimre Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pa3znen 4. Xumus 4 OKpysKamomas cpeaa

4.1 BemecTBa u Matepuaisl B )KA3HU YEJIOBEKA 3 buGnuorexa [JOK
' = p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOC Bpems 3 bubmorexa [JOK

P P https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68

14



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudposbie
Nen/m Tema ypoka Kontpoabsubie IIpakTuueckue
Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
[Tepuonnueckuii 3akoH. [lepuoanueckas
cHCTEeMa XMMHUYEeCKHuX snemMeHToB /. 1. 1 https://m.edsoo.ru/ac197bf5
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
XMMHYECKUX AJIEMEHTOB MEPBBIX TPEX 1 https://m.edsoo.ru/44bdf4b2
MEepUOJIOB
Knaccudukamnus n HOMeHKIaTypa
¢ P 1 https://m.edsoo.ru/d96e16b9
HEOPraHWYEeCKUX BEIECTB
By XumMu4decKoii CBSI3H U THIIBI
. 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEHIETOK
KonTtponsHas padora Nel no reme
«IToBTOpeHue u yriydaeHne 3HaHUH 1 1 https://m.edsoo.ru/2a531ece
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
Knaccudukamus XxuMuueckux peakiui mo
¢ P 1 https://m.eds00.ru/61f97329
pa3IMYHBIM NpPU3HAKAM
[ToHsiTHE O CKOPOCTH XMMHYECKOU
peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/e73c3ef4
TETEPOTCHHBIX PEAKIIUSIX
[loHsATHE 0 XUMHYECKOM PaBHOBECHH.
DaxkTopel, BIUAIONIME Ha CKOPOCTE
P!, . P 1 https://m.edsoo.ru/afbc35b2
XUMUYECKON PEaKIIUU U TTOJIOKEHNE
XUMHUYECKOTO PAaBHOBECHUS
OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC
1 https://m.edsoo.ru/16ddaal7

peakiuuu
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https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/2a531ece
https://m.edsoo.ru/61f97329
https://m.edsoo.ru/e73c3ef4
https://m.edsoo.ru/afbc35b2
https://m.edsoo.ru/16ddaa17

Teopust 3IEKTPOTUTUUECKOIN

10 muccouuanyi. CUIbHBIE U C1a0bIe https://m.edso00.ru/965c6a66
AJIIEKTPOJIUTHI

11 HNonHble ypaBHEHUS peaKUid https://m.edsoo.ru/43f4b85¢c
XUMHYECKHE CBOMCTBA KHUCIIOT B

12 OCHOBaHHH B CBETE MPEICTABICHUI 00 https://m.edsoo.ru/9adee23c
AIEKTPOJIUTUYECKON JUCCOLIHAIITT
XUMHYECKHE CBOMCTBA COJICH B CBETE

13 MPEACTABICHUIN 00 AIEKTPOIUTHUECKON https://m.edso00.ru/339ae525
JACCOLHAIIN

14 [TonsTHe 0 ruapon3e conen https://m.edsoo.ru/be3c2519

15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI https://m.edsoo.ru/78322bfb

16 [IpaxTnueckas padora Ne 1. «Pemenue https://m.edsoo.ru/c172d37d
AKCIICPUMEHTAIIBHBIX 33129
KonTponbnas padora Ne2 no teme

17 «INEKTPOTUTUYECKAS TUCCOIUAITUS. https://m.edsoo.ru/2b5a2162
XUMUYECKUE PEAKIIMH B PACTBOPAX)»

18 Obmas XapaKTepI:ICTHKa it https://m.edsoo.ru/c3eaeb4?
XUMHUYECKHE CBOMCTBA HA MIPUMEPE XJI0pa
XnopoBogopon. ColisiHast KUCTIOTa,

19 XUMHUYECKHE CBOMCTBA, MTOIYYEHHE, https://m.edsoo.ru/daf6b6e7
MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme

20 «[Tomy4ueHre CONTHOM KUCIIOTHI, H3yUeHUE https://m.edsoo.ru/9a2bd4de
€€ CBOMCTBY
BerurcieHus mo ypaBHEHUSIM XHMHUECKHAX

21 peaKuuii, €ClIi OJIMH U3 PEareHTOB JaH B https://m.edsoo.ru/fa37c94c
H30BITKE

22 OO6mas xapakrepucTuka 31emMeHToB VIA- https://m.edsoo.ru/e79ebfa3
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https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/daf6b6e7
https://m.edsoo.ru/9a2bd4de
https://m.edsoo.ru/fa37c94c
https://m.edsoo.ru/e79ebfa3

TpyHIbI

23

24

25

AJNIOTPOITHBIE MOAU(PHUKALINN CEPHI.
Haxoxnenue cepbl 1 €€ COEIMHEHUN B
npupoae. XMMHYECKHUE CBOMCTBA CEPhI
CepoBonopo, ctpoenue, Gpu3nueckue u

XHMHYECKHE CBOMCTBA

Oxcunpl cepbl. CepHas KMCIIOTA,
¢bu3MUecKre 1 XMMUYECKHE CBONCTBA,
pUMEHEHHE

https://m.edsoo.ru/5e3339bd

https://m.edsoo.ru/384dcc68

https://m.edsoo.ru/ae5652f6

26

XHWMHMYECKHUE PEAKIUH, JIEKAIE B OCHOBE
IIPOMBIIIJIEHHOT'O CIIOCO0a MOIy4EeHHUS
CEpPHOM KUCIOTbl. XUMUYECKOE
3arpsI3HEHUE OKPYIKAIOLEH Cpebl
COECIUHEHUSIMU CEPBI

https://m.edsoo.ru/acc7d4bf

27

28

29

30

Breraucnenne MaccoBOM 10U BEIXOJ1a
MPOAYKTa PEaKIUU

OO6mas xapakTepucTuka 31eMeHToB VA-
rpynmnsl. A30T, pacipoCTpaHEHHE B
npupojie, GU3NIecKue 1 XUMHUIECKUE
CBOICTBa

AMMUak, ero Gu3NYECKue 1 XUMUIECKHE
CBOICTBa, MOJyUYeHUE U PUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
«[Tonydyenne aMMuaka, U3y4eHue ero
CBOICTBY

https://m.edsoo.ru/7dac2b46

https://m.edsoo.ru/6bfdf145

https://m.edsoo.ru/e69bfb89

https://m.edsoo.ru/f4c23a53

31

32

A30THAas KuCoTa, €€ pru3ndeckue u
XUMHUYECKHE CBOWCTBA

Hcnonb30BaHne HUTPATOB U CONEN

aMMOHHS B KaueCTBE MUHEPAIbHBIX
ynoOpeHui. XuMHUUYECKOe 3arpsi3sHEHUE

https://m.edsoo.ru/f2d85456

https://m.edsoo.ru/7fbdef49
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https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/acc7d4bf
https://m.edsoo.ru/7dac2b46
https://m.edsoo.ru/6bfdf145
https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/f4c23a53
https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/7fbdef49

OKpY’KaroIlel cpeibl COSTMHEHUSIMHU a30Ta

33

34

35

dochop. Oxeun dochopa (V) u
dbocdopHas kucnora, pusudeckue u
XMMHYECKHE CBOMCTBA, MOJyYCHUE
Hcnons3oBanue GocdaToB B KayecTBe
MUHEpaJIbHBIX YI0OpEHUI. 3arpsi3HeHNE
MIPUPOIHOM cperbl hocdaTamu
Yrnepon, pacnpocTpaHeHue B IpUpo/Ie,
¢bu3znuecKkrue 1 XuMUYeCcKre CBOMCTBA

https://m.edsoo.ru/c8af5f46

https://m.edso0.ru/79c51b82

https://m.edsoo.ru/eal6ee43

36

Oxcunel yriaepona, ux Gu3nveckue u
XUMHYECKHE CBOMCTBA. DKOJIOTUICCKUE
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM

yriepona (1V)

https://m.edsoo.ru/a6915c71

37

38

39

VYrospHasa KUCIIOTa U €€ COJIU

[TpakTuyeckas pabora Ne 4 o Teme
"[losrydeHne yrieKucioro rasa.
KayecTBeHHas peakiys Ha KapOOHAT-HOH"
[lepBoHayanbHbIE OHATHUS 00

OpraHNYCCKUX BCIIECCTBAX KaK O
COCAUHCHUAX YIiIepoda

https://m.edso0.ru/36a13d99

https://m.edsoo.ru/4de4a8dc

https://m.edso0.ru/822fb263

40

41

42

Kpemuuii u ero coeguHeHus

ITpakTuyeckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxHennme HeMeTaJlIbl U UX
COETUHEHUS»

KonrtponsHas padora Ne3 o reme

«BaxaelIme HeMeTaJIbI U UX
COEIUHEHUS)

https://m.edsoo.ru/1e94ee3a

https://m.edsoo.ru/d72fa3e8

https://m.edsoo.ru/f5bae73d

43

OO61as xapakTepuCTHKa XUMUYECKIX

https://m.eds00.ru/83192917
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https://m.edsoo.ru/c8af5f46
https://m.edsoo.ru/79c51b82
https://m.edsoo.ru/ea16ee43
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https://m.edsoo.ru/36a13d99
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9JIEMEHTOB — MeETaJNIOB. MeTanmnndeckas
CBsA3b U MECTANIMYCCKAA KPUCTAJUINICCKAA
peméTKa. dusnyeckue CBOMCTBA METAIIOB

XUMHUYECKUE CBOUCTBA METAJIOB.

44 DNEKTPOXUMHUYECKUHN Psi/i HAPSHKEHUM https://m.edsoo.ru/5a41d1d4
METaJJIOB
OO6mue cnocoObl MOTYYeHHUS METAILIOB.
45 Crassl BHqHCHeHHjI 110 YPapHEHIIM https://m.edsoo.ru/435b87d4
XUMHYCCKHUX PEAKIIHiA, €CJIN OJIUH U3
pEareHTOB COACPKUT MPUMECH
46 [ToHsATHE O KOPPO3UH METAJLIOB https://m.edsoo.ru/2c28f427
47 IIenouHble METAIIBI https://m.edsoo.ru/c86edb4a
48 Oxcupl U TUJIPOKCHIBI HATPUS U Kaust https://m.edsoo.ru/4fdeelae
49 H_[enquf) 3CMCIBHBIC MCTAIEL — KAbIliH https://m.edso0o.ru/2bb5cf7b
Y MarHui
50 Bakueiinme coeqMHEHNUA KLU https://m.edsoo.ru/85c2cal6
51 O06o00611eHre U cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/593a4ab7
52 JKecTKOCTE BOBI M CTIOCOOBT €8 https://m.edso00.ru/869f76b9
YCTpaHECHHS
[TpakTruyeckas pabora Ne 6 o Teme
53 "YKECcTKOCTh BOIBI U METOIEI €6 https://m.edsoo.ru/669f6cdd
yCTpaHeHus"
54 AntoMuHUN https://m.edsoo.ru/37e792ee
55 AmGoTeprbie CBOHCTBA OKCHIA 1 https://m.edsoo.ru/82b7fa7d
THJIPOKCH/IA
56 Keneso https://m.edsoo.ru/b3996d2a
57 Oxcrpt, rupokchtet 1 comi xenesa (1) https://m.edsoo.ru/c3f79221
u xene3a (1)
58 O6006111eHre U cucTeMaTU3alus 3HaHUN https://m.edsoo.ru/dbd9af72
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https://m.edsoo.ru/5a41d1d4
https://m.edsoo.ru/435b87d4
https://m.edsoo.ru/2c28f427
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[TpakTrueckas padota Ne 7. Pemenue

59 AKCIICPUMEHTAIIBHBIX 3a71a4 I10 TEME 1 https://m.edsoo.ru/462adf7f
«BaxkHeimme MeTauIbl 1 UX COSTUHEHUS
BBI‘-II/ICJ'IGHI/ISI 110 ypaBHeHI/ISIM XUMHNYCCKUX
peakuuil, eciiv OJVH U3 PEarcHTOB JaH B

60 M30BITKE WIIN COJACPKUT IPUMECH. 1 https://m.edsoo.ru/a7a5913a
Brruncienus MaccoBOil TOIM BEIXOIA
MPOJYKTA PEaKIuu

61 O0001IeHrEe U CHCTEMATH3aMs 3SHAHUH 1 https://m.edsoo.ru/eed7f912
K 6ota Ned

62 OHTP OHUBHM pabota 1o Teme 1 https://m.edsoo.ru/5b499218
«BaxkHenmnme MeTaibl 1 UX COSTUHEHUS
BemecTBa arepual OBCEIHEBHOM

63 HICCTBA 1 MATEPHATIBL B TOBCCAHCBHOM 1 https://m.edsoo.ru/483adc3a
JKW3HU YEI0BEKA
X o

64 HMHTHECKOE SArpAsHenie okpyxatomen 1 https://m.eds0o.ru/f3f919fd
CpeIbI
P

65 OfTb XHMHI B PEHICHHH SKOTOTHACCHIX 1 https://m.edso0.ru/a98127b9
npobiem
Pese i ypok. O0001enne

66 PBHRIH YPOK 111 naen 1 https://m.edsoo0.ru/1c364847
CHCTEMATH3alAs 3HAHWI
P 5 . 0600

67 CCPBHDI YPOK © iHeHHe " 1 https://m.edso0.ru/56f46bf5
cucreMarui3anuvs 3HaHUU
P 7 . 06006

68 C3CPBHbI YPOK © iﬂeHHe " 1 https://m.edsoo.ru/b221b45c
CHCTEMATHU3ALHs 3HAHWUI

OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME
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HHPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

11

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

Ilo Teme: «BeniecTBo M XUMHYECKast peaKnusi»

PaCKpbIBATE CMBIC]I OCHOBHBIX XUMHWYCCKUX TMOHSTHM: PacTBOpP, IJICKTPOJIMTLI,
HCOJICKTPOJIUTBI, SJICKTPOJIUTHUUYCCKAA  AJUCCOIHAlUsA, PCAKIMU HOHHOTO
O6M€Ha, KaTaJm3aTop, XUMHUYCCKOEC PABHOBECHC, O6paTI/IMBIe n H606paTI/IMBIe
pcakuunu, OKHCINTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuu, OKHCIINTCIIb,
BOCCTAHOBUTCIIb, OKUCJICHUC U BOCCTAHOBJICHUC, aJIZIOTPOIIHA, aM(I)OTepHOCTL,
XUMHUYCCKaA CBA3b (KOBaJICHTHaSI, HWOHHAas, MeTaJIJII/I‘-ICCKaSI), KpUCTaJNINYCCKasa
peméTKa, CILIaBbI, CKOPOCTb XHMHYSCKOM pC€aKiun

1.2

1.3

WITIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XUMHYCCKHX MOHATHH U IMPUMCHATDb
OTH IMOHATHA IIPU OIMMUMCAHUH BCUICCTB U UX HpeBpameHHﬁ

COCTaBJIAATb YPaBHCHUSA BHCKTpOHHTHqCCKOfI Jucconuanuu KucJoT, HICJIO'—IGI;'I u
COJ'IGfI, IIOJIHBIC 1 COKpaH_IéHHBIC YpaBHCHUA peaKHI/Iﬁ HOHHOT'0 0OMeHa

14

1.5

pacKkpblBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pPEaKIIHii
IIOCPEACTBOM COCTaBJIEHUS JIEKTPOHHOI'O OajlaHCa 3TUX peakUuit

IIpOBOAUTH paC‘IéTbI 10 YPaBHCHUIO XHUMHYECKOM pe€aKnuu

Ilo Temam: «HemeTauisl 1 uX coeAuHEHUS» U «MeTajuibl U UX COEIUHEHUSY

2.1

2.2

XapaKkTepu3oBaTh (OMUCHIBaTh) oOOIMEe © crneuuuyeckne XUMHYECKUE
CBOMCTBA IMPOCTBIX U CIIOKHBIX BCIICCTB, MOATBECPKAAA OMUCAHUC ITPpUMEpaMU
MOJIEKYJSIPHBIX W HWOHHBIX YPAaBHEHMH COOTBETCTBYIOIIMX XHUMHUYECKUX
peakuuii

COCTaBJIATH YpaBHCHUA pCaKHHﬁ, IMOATBCPKAAIOIIUX CYIICCTBOBAHUC
TEHETUYECKOM CBSI3U MEXY BELIECTBAMU PA3JIMYHBIX KJIACCOB

2.3

2.4

2.5

MPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHH,
BO3MOXXHOCTH NPOTCKAHUSA XUMHUYCCKUX npeBpameHnﬁ B Pa3JIMYHBIX YCIIOBUAX

clleIoBaTh IpaBWIaM IOJb30BAaHUS XMMUYECKOW MOCYHOH M 1a00paTOPHBIM
o0opyJIoBaHMEM, a TakXke MpaBUiIaM oOOpalleHHus C BellecTBaMH B
COOTBETCTBUM C MHCTPYKLHSIMHU IO BBITOJHEHUIO J1A0OPATOPHBIX XUMUYECKUX
OTBITOB IO MOJYYEHUIO M COOMpaHHMIO Ia3000pa3HbIX BEIIECTB (aMMHUaKa U
YTJIIEKUCIIOTO ra3a)

IIPOBOJUTH PEAKLMM, IMOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB PAa3IM4HBIX
BELIECTB: PACIO3HABAThH OIBITHBIM MYTEM XJIOPUA-, OpPOMUI, HOIUA, KapOOHAT,
¢docar, cunukar, cynbdar, THMIPOKCHUAMOHBI, KATHOHbI aMMOHHS, HOHBI
W3yYEHHBIX  METAJJIOB,  NPHUCYTCTBYIOIIME B  BOJHBIX  PAaCTBOpax
HEOPraHUYECKHUX BEILECTB

ITo Teme: «XuMHS 1 OKpY>KaroIIasi cpeaay

3.1

pacKpbpIBaTh CMBICI OCHOBHBIX xuMmuueckux mnonstuii: [IJIK Bemectsa;
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KOppO3Hsl METaJIOB

3.2

MIPUMEHATh OCHOBHBIE OIEPAIlMU MBICIUTEIBHON EATEIbHOCTH — aHajlu3 W
CUHTE3, CpaBHEHHE, 000O0IEHUE, CHUCTEMATH3AIUIO, BBISABICHUE MPUIHMHHO-
CIIEICTBEHHBIX CBSI3€d — I HM3YYEHHsI CBOMCTB BEIIECTB M XHMHYECKHX
peaKuii; eCTECTBEHHOHAYYHBIC METO/IBI TIO3HAHUS — HAOIIOACHHUE, U3MEPEHHE,
MOJIETTUPOBaHUE, SKCIIEPUMEHT (peasibHbIN U MBICICHHBIN)
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

9 KITIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

1

11

BCH_IGCTBO U XUMHWYCCKaAsA pCaKIus. HOBTOpeHI/Ie

Ilepnonnueckuii 3axkoH. Ilepmoaguueckas cucrema XHMHUYECKUX dinemeHToB J[.M.
MenneneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMUYECKUX
AJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KM, KAIbIUA U UX COCAUHEHUN B COOTBETCTBUH C
II0JIO’KEHUEM DJIEMEHTOB B [Iepuoinyeckol CUCTEME U CTPOEHUEM MX aTOMOB

1.2

1.3

14

CrpoeHue BemecTBa: BUIBl XMUMHUYECKOM CBA3M. THUIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKM U BUOA
XUMHYecKol cBsA3M. Kilaccudukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHUX BEILECTB
(MexxayHapoqHas U TpuBHajibHas). XMMHUYECKHE CBOWCTBA BEILECTB, OTHOCALIUXCS K
pa3IMYHBIM  KjaccaM  HEOPraHW4eCKMX  COCIMHEHUH, TIEHETHYeCKas  CBA3b
HEOPraHWYECKHUX BEIECTB

Knaccugukanus XuMUYeCKUX peakluil 0 pa3InYHbIM MpU3HaKaM (110 YHCITY U COCTaBy
YUaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(D(eKTy, Mo U3MEHEHHIO CTETeHEeN
OKHCJICHUSI XUMHYECKUX JJIEMEHTOB, MO OOpAaTUMOCTH, IO YYAaCTHIO KaTaJIH3aTopa).
DK30- U DSHIOTEPMHUYECKHUE peaklUH, TEepMOXUMHUYeckue ypaBHeHusa. [lonstue o
CKOPOCTH XUMHUYECKOU PEaKLIUH

[Tonsatne 00 OOpaTUMBIX M HEOOPATUMBIX XHMMHUYECKHX peakuusx. [lonsarue o
TOMOIE€HHBIX M TETEPOreHHBIX peakuusax. lIoHATHE O XUMHYECKOM paBHOBECHH.
@DakTOpBI, BIMAIOIINE HA CKOPOCTh XMMUYECKOM PEAKIMU U IOJIOKEHUE XUMHYECKOTO
paBHOBECHUS

1.5

1.6

OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHEIC pcaKkuuu, SHGKTPOHHI)If/'I 0ajlaHC OKHCIIMTEIBHO-
BOCCTaHOBHUTEIBbHOM pCaKIuu. CocraBnenune ypaBHCHI/Iﬁ OKHCJIHNTCIIbHO-
BOCCTaAaHOBHUTCIIbHBIX peaKHI/Iﬁ C UCITIOJIb30BAHUCM MCTOAA 3JICKTPOHHOI'O OanaHca

Teopust NEKTPOIUTHUECKON JUCCOIMAIINN. DIEKTPOIUTHI U HEANEKTPOIUTHL. KaTnoHsl,
AHHOHBI. MeXaHu3M JIUCCOLMAMY BEIECTB C PA3JIMYHBIMU BUJIAMH XUMHUYECKOMN CBSI3H.
Crenenp nuccouuanuu. CusiabHbIe U cial0ble 2MEeKTPONuThl. Peakinu HOHHOTO OOMeEHa.
VYcnoBusi MpoTeKaHUs peakiii MOHHOTO OOMEHA, TMOJIHBIE W COKpAIIEHHBIE HOHHBIE
ypaBHeHuUs peakiuii. CBOMCTBA KUCIOT, OCHOBAaHUH U COJIel B CBETE MPEICTaBICHU 00
ANEKTPOJIUTUYECKON nuccounanuu. KadecTBeHHbIE peakiuu Ha HMOHBL. [loHATHE O
TUAPOIU3E COJIEU

1.7

XVMMUYECKUN DKCIEPUMEHT: O3HAKOMIIEHHE C MOJENSAMH KPUCTAJUIMYECKUX PEIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura m anmasa), CIONKHBIX
BEIIECTB (XJIOpUAA HATpHs); HUCCIEIOBaHME 3aBUCUMOCTH CKOPOCTH XHWMHYECKOM
peakuu OT BO3JIEHCTBUS PA3NIUYHBIX (PAaKTOPOB; HCCIEIOBAHUE DIJIEKTPOIPOBOJIHOCTU
pPacTBOPOB BEIIECTB, IMPOIECCa JUCCOLHUAIMU KHUCIOT, Ienoueil u coneil (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB); IPOBEJCHHE OIBITOB, UJUTFOCTPUPYIOLIUX MPU3HAKH
NpOTeKaHUs peakuuii HOHHOro oOmeHa (oOpa3oBaHHE OcCajKa, BBIJCIEHUE Trasa,
oOpa3zoBaHHe BOJbl); ONBITOB, WJUIIOCTPUPYIOUIMX  HPUMEPHl  OKUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX peakuuid (FOpeHue, peakluu pas3ioKeHHUs, COEAMHEHHs);
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pacino3dHaBaHuC HCOPTraHWYCCKUX BCHICCTB C IMOMOMIIBIO KaYCCTBCHHBIX peaKuHﬁ Ha
HOHBI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramisr u ux COCAUMHECHUA

2.1

OOmmas xapakrepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE
crenenu okucieHus. CTpoeHne u pU3NYecKrue CBOMCTBA MPOCTHIX BELIECTB — I'aJOI€HOB.
XUMHUYECKHE CBOWCTBA Ha TMpHMepe XJopa (B3aUMOACWCTBHE C MeTaJUIaMH,
HeMeTaJulaMH, Hieiodamu). XyiopoBoaopos. ConsHas KUCIIOoTa, XUMHYECKAE CBOMCTBA,
HoJTy4eHue, npumeHeHue. JlefictBue Xjaopa U XJIOPOBOAOPOJA HA OPraHU3M 4YEIOBEKa.
Baxneiimue XJI0puIpl 1 X HAX0XKJICHUE B IPUPOJIE

2.2

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHbIe CTerneHu OKucieHus. CTpoeHHe W (PU3NYECKUE CBONCTBA MPOCTHIX
BEIIECTB — KHUCJIOpPOJa M cepbl. AJIOTPONHbIE MOAUGPUKALUU KUCIOPOJAa U CEphL.
XuMuyeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpOocHHE, (PU3NYECKHE M XUMHUYECKUE
cBoicTBa. OKCUIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHIIOB. CepHas KUCIIOTa,
duznyecKne W XMMHYECKHE CBOWMCTBa (OOIIHME KaK MPEACTaBUTENS KiIacca KHUCIOT H
cnenuduyeckre). XUMUYECKUE PEAKINH, JIeXkKalllie B OCHOBE MPOMBIIIJIEHHOTO cr1oco0a
noytydeHus: cepHord KucioThl. [Ipumenenne. Conu CEpHOUM KHUCIOTHI, KaueCTBEHHAas
peakiusi Ha cynabpar-uoH. HaxoxneHue ceppl U e€ COENMHEHUH B MPHUPOJE.
XUMHYECKOE 3arps3HEHUE OKPYXKAIOIIeH CpeAbl COCAMHEHUSMU Cepbl (KUCIOTHBIC
JTOKIIH, 3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIOCOOBI €ro MpeA0TBpaIleHus

2.3

2.4

OOmas xapakrepuctuka uieMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHMS AaTOMOB,
XapaKTEpHBIE CTETICHW OKHUCICHHS. A30T, paclpoCTpaHEHHE B MPHUPOJE, PU3UIECKUE U
XHMHYECKHe cBOMcTBa. KpyroBopor aszora B mpuponxe. AMMuUak, ero (usnveckue u
XMMHUYECKHE CBOMCTBA, MoyiyueHHe u npuMeHenune. Comu aMMOHUS, UX (uU3nyYecKue u
XMMHYECKHE CBOIiCTBa, npuMeHeHHe. KadecTBeHHas peakius Ha HOHBI aMMOHHUSI.
A3OTHas KHCIOTa, €€ TMmoirydeHue, (pu3nyeckrue U XUMHYECKHE CBOMCTBa (0OIIHMe Kak
Ipe/ICTaBUTENS Kiacca KUCIOT M cnenuduueckue). Vcnonp3oBaHne HUTPATOB U COJICH
aMMOHHUS B KadecTBE MHHEPAIbHBIX ynoOpeHHid. XHWMHYECKOEe 3arps3HEHUE
OKpYXXarollel Cpeabl COSTUHEHUSIMH a30Ta (KHCIOTHBIE JTOXKIH, 3arps3HEHHE BO3/ayXa,
MOYBBI U BOJJOEMOB)

®docdop, anoTponHble MogUpHUKAMU Gochopa, GU3NUIECKUE U XUMUYECKHE CBOWCTBA.
Oxkcua dochopa(V) u pochopHas kuciora, GU3NUECKUE U XUMHUYECKHE CBOWCTBA,
nonydenue. Mcnonp3zoBanue ¢pocdaToB B KauecTBe MUHEPAIBHBIX Y100peHUN

2.5

2.6

2.7

OO6mas xapakrepuctuka 31eMeHTOB |V A-rpynmbel. OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHble  CTENEHW  OKHUCIEHHUS. YTJepoj, aUIOTPONHblE  MOIU(UKALNH,
pacmpocTpaHeHHe B Tpupoje, (pundyeckrue W XUMUYECKHE CBOMCTBa. AacopOIus.
Kpyrosopor yraepona B npupoze. Okcuabl yriepoaa, ux (GU3N4ecKue U XUMUUYECKUE
CBOICTBa, IeHCTBUE HA JKUBBIE OPTaHU3MBI, MOJYYCHHE U TPUMEHEHHUE. DKOIOTUYECKUE
npoOJeMBbl, CBsi3aHHBIE ¢ OKcuaoM yriepoaa(lV); rumoresa riio0anbHOTO MOTETICHUS
KIIUMaTa; MapHUKOBBIA 3(QexT. YrompHas KucIoTa U €€ CoiM, UX (U3NUECKUe H
XUMHNYCCKUEC CBOI\/’ICTBa, MOJIYYCHHUEC U TPUMCHCHHC. KauecTBennas pakuusg Ha
kapOoHaT-uoHKI. Vcnonk3oBaHrne KapOOHATOB B OBITY, METUITMHE, IPOMBIILIICHHOCTH U
CEIIbCKOM XO3SICTBE

[TepBoHavanbHBIC TOHATHS 00 OPraHWYECKUX BEMIECTBAX KaK O COCIUHEHHSIX yriepojia
(MeTaH, 3TaH, STUJIEH, alleTUJICH, STAaHOJ, TIUIEPUH, YKCyCHas KucioTa). Ux cocraB u
XUMUYecKoe cTpoeHue. [IoHsTHE 0 OMONOTHYECKH BaXXKHBIX BEIIECTBAX: KHUpaAX, OeIKax,
yIJIEBOAAX — U UX POJIM B KU3HU 4eIoBeKa. MarepuanbHOE €IMHCTBO OPTaHUYECKUX U
HEOPraHWYECKUX COCIMHEHUN

Kpemuuii, ero ¢usmueckre M XHUMHYECKHE CBOWCTBA, IOJIyYeHHE M NpPUMEHEHUE.
Coenunenus kpemHusi B mpupojae. Obmme npeacraBneHuss o6 oxcuae kpemuus(1V) u
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erMHHeBOﬁ KHUCIIOTC. CI/IJII/IKaTbI, nux HUCIIOJIB30BaHUC B GBITy, MCAUIIUHCE,
MPOMBIINIJICHHOCTH. Baxkueiinime CTPOUTCIIBHBIC MaTCPUAJIbI: KCPAMHKA, CTCKJIO, HCMCHT,
O0eton, keme3o00eToH. I[IpobGraembl 0€30mMacCHOTO  HCMOJIB30BAHHS  CTPOUTEIBHBIX
MaTCpHaJIOB B HOBCC,Z[HGBHOﬁ KU3HU

2.8

XVUMUYECKUN JKCIEPUMEHT: H3y4eHHE OOpa3loB HEOPTaHMYECKUX BEIECTB, CBOHCTB
COJISTHOM ~KHUCIJIOTBI; TPOBEJCHHE KAa4eCTBEHHBIX pEaKIMid Ha XJIOPUI-HOHBI U
HAOIO/ICHUE TIPU3HAKOB WX NPOTEKAHUsS; OMBITHI, OTpaxawmue Qusndeckne wu
XMMHYECKHE CBONCTBA TaJIOTEHOB M HMX COCTUHEHHUH (BO3MOXHO HCIIOIB30BAHUE
BUJCOMATEPHAJIOB);  O3HAKOMJIEHHME C oOpasmamMu  XJOpUIOB  (TAJOTE€HUIOB);
O3HAaKOMJICHHE C OOpasnamMu cepbl W e COoelNMHEHHSIMH (BO3MOXHO HCIIOJIb30BaHUEC
BUJEOMATEpHAJIOB); HAOIIOZCHME IIpolecca OOYyriaMBaHMs caxapa IOJ JACHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, H3yYeHUE XMMUYECKUX CBOWCTB pa30aBIICHHOMN
CEPHOI KHUCIIOTHI, IPOBEJCHIE KAUeCTBEHHOW PEaKIMu Ha CyNb(aT-uoH ¥ HAOIIOICHUE
npU3HaKa e€ MPOTeKaHMs; 0O3HAKOMIICHHE ¢ (PU3NYECKUMHU CBOMCTBaMHU a30ta, (pocdopa
U UX COCIUHEHUI (BO3MOXXHO MCIOJIH30BAHUE BHICOMATEPUAIIOB), 00pa3liaMy a30THBIX
u  ¢dochopHBIX yAOOpeHUH; NoJydeHHe, coOupaHue, paclo3HaBaHWE WM H3y4YEHUE
CBOICTB aMMHaKa; MPOBEJACHNE KAaUeCTBEHHBIX PEAKIIMI Ha MOH aMMOHUS U Gocdar-rnoH
U U3y4YeHHE MPU3HAKOB MX MPOTEKAHMS, B3aMMOICHCTBUEC KOHIICHTPUPOBAHHON a30THOM
KHCJIOTHI ¢ ME/IbI0 (BO3MOXKHO HCIOJIB30BAHNE BUICOMATEPHAJIOB); M3YYEHUE MOJEIEH
KPUCTAJUTMYECKUX PEemETOK aiMasza, rpadura, QyluiepeHa; 03HaKOMJICHHUE C MTPOIECCOM
ancopOIMy  pacTBOPEHHBIX BEIISCTB AKTHBHPOBAHHBIM YIIIEM H  YCTPOHCTBOM
NpOTHBOra3a; TMOJy4YeHHUE, COOUpaHUe, pPACIO3HABAHWE U M3YYCHHUE CBOWCTB
YIIICKUCIIOTO Ta3a; MPOBEICHNE KAaYeCTBEHHBIX PeaKIiii Ha KapOOHAT- M CHIIHMKAT-HOHBI
U M3y4YCHHE TPU3HAKOB HMX NPOTECKAHWS; O3HAKOMIICHHE C MPOAYKIUCH CHUIIMKATHOM
MPOMBINIJICHHOCTH; PEIICHHE OSKCICPUMEHTAIBHBIX 3amad 1o Teme «Baxueime
HEMETAJLTbl M UX COCITUHCHHUS»

Mertamisl 1 uX COCAMHCHUA

3.1

3.2

3.3

OOwmast xXapakTepuCTUKAa XHUMHUYECKUX 3JIEMEHTOB — METAJJIOB HAa OCHOBAaHUM HX
nosoxenus B [lepuoaudeckoit cucreme xuMudeckux siaeMeHToB .M. Menneneesa u
cTtpoeHuss aromMoB. CTpoeHuMe MeTaioB. Meramnueckas CBA3b M MeETAJIIMYECKas
KpUCTAJIIMYECKAsl peIIETKA. DIEKTPOXUMUUECKUM Psil HAlIPSHKEHUH METalIoB

duznyeckue M XHUMHUYECKHE CBOMCTBAa MeTauioB. OOmMe crnocoObl MOIy4YeHHs
MmetauioB. [loHATHE O KOpPPO3MM METAJIOB, OCHOBHBIE CHOCOOBI 3alIUTBI HUX OT
koppo3uu. Criassl (CTalb, UyTyH, JIOPATIOMUHUI, OpOH3a) U UX PUMEHEHHE B OBITY U
HPOMBIIIJICHHOCTH

[I{erounble MeTaUIBL: MOJOKEHHUE B Ileprnonnueckoil cucTeMe XUMHYECKUX 3JIEMEHTOB
1. MenneneeBa; CTpOCHHME HX aTOMOB; HaxoxJeHuUe B mpupozac. Pusznueckue u
XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIIbI M TUIPOKCUIBI HATPUS U
kayud. [IpuMeHeHne MEeI0YHbIX METAJUIOB U UX COCIUHEHUN

3.4

IIlenoyHo3eMeENBHBIE METAUIBI MarHud M KaJlbLUU: MojokeHue B llepuonnueckon
cuctemMe XxuMudeckux 3yeMeHToB .M. MenneneeBa; cTpoeHrne UX aTOMOB; HaX0XKICHUE
B npupoje. dusnueckue U XUMUYECKUE CBOWCTBA MAarHus WU Kajplus. BaxkHeniine
COCTMHECHUST Kalbllus (OKCHI, THUAPOKCHHA, coyn). JKECTKOCTh BOJABI M CHOCOOBI €€
YCTpPaHEHHUS

3.5

Amomunuii: nonoxenue B Ilepmonmueckoit cucreme Xumuueckux siemeHtoB J[.U.
MeHeneeBa; CTpOCHHE aTOMa; HaxOXKIEHUE B Mpupoae. Pu3nyueckre U XUMHYECKUE
CBOIiCTBa aTFOMHUHUS. AM(DOTEpHBIE CBOWCTBA OKCH/IA U TUAPOKCHU/IA ATFOMUHUS

3.6

Kenezo: mnonoxenune B Ilepumoanueckoil cucreme Xumudeckux osnemeHToB JI.M.
MemnieneeBa; CTpOeHHE aTOMa; HaXOXACHHWE B Tpupoje. OU3UYecKrue W XUMHUYCCKUE
cBoiictBa xene3za. Oxcuapl, ruapokcuabl U conu xenesa(ll) u xenesa(lll), ux cocras,
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CBOMCTBA U NOJIyYEHUE

3.7

XUMHUYECKUH HKCHEPUMEHT: O3HAaKOMIIEHHE C OOpa3llaMd METaJUIOB W CIUIaBOB, UX
(GU3HYECKUMU CBOWCTBAMU; HM3Y4YCHHE PE3yJIbTAaTOB KOPPO3UH METAIIOB (BO3MOMKHO
UCTIOJI30BaHUE BHCOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUSI OKCHIA KaJIbIUsS U
HATpHs C BOJOH (BO3MOXKHO HCIIOJIb30BAaHHE BUCOMATEPHAIIOB); UCCIIEOBAHUE CBOMCTB
KECTKOM BOJIBI, TpoIlecca TOPEHUs XkKelie3a B KUCIOopoJie (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); MIPU3HAKOB MPOTCKAHUS KAYeCTBEHHBIX PEaKIMii HA MOHBI (MarHus,
Kanplus, amomuHus, 1uHka, xkenesa(ll) m sxemesa(lll), memm(ll); HaGmonenune wu
OMKCAaHUE TPOIECCOB OKpAIIMBAHWS IUIAMCHH HWOHAMU HATPHUS, Kallusg WM KaJbIUs
(BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPHUAIOB); MCCIICAOBaHUE aM(OTEPHBIX CBOKCTB
TUIPOKCUIA ATIOMUHUS M THAPOKCUAA [IMHKA;, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a1a4 10
TeMe «BakHelIme MeTaIbl ¥ UX COCITUHEHUS

XHUMHA ¥ OKpYXKarolas cpena

4.1

HoBsle mMarepuanbl U TeXHOJOTMH. BemiectBa v mMaTepuaibl B MOBCETHEBHOM >KU3HU
yesioBeka. XUMHS M 370pOBbe. be3ornacHoe MCnoJib30BaHUE BEIIECTB M XHUMHUYECKHUX
peaxiuii B ObITy. [lepBast momols Ipyu XUMHUECKUX 0XKOTaX U OTPABICHUSIX

4.2

4.3

OCHOBBI 3KOJIOTHYECKOW I'PAMOTHOCTH. XUMHUYECKOE 3arpA3HEHUE OKPYXKAIOLIEH Cpelibl
[IAK. Ponp XxumMuM B pELIEHUH 3KOJOTMYECKUX mpobsieM. IlpupoaHbie MCTOYHUKU
YTJI€BOAOPOAOB (Yroib, MIPUPOIHBIN ra3, HE(YTh), MPOJYKTHI UX MEepepabOTKH, UX POJIb B
OBITY U IPOMBIIIIIEHHOCTH

XUMHUECKUN SKCIEPUMEHT: H3ydeHHe o00pa3loB MaTepuanoB (CTEKJIO, CIUIABBI
METAJIJIOB, TOJINMEPHBIE MaTEPUAJIbI)
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IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBePSIeMOro
TpeOOBaHNS

1

1.1

1.2

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHOM MPOrpaMMbl OCHOBHOI'O 00111er0
o0pa3zoBanusi Ha ocHoBe PI'OC

[Ipencrapnenue:

0 TI03HABAEMOCTH SIBJICHUW MPHUPOJbI, TOHUMAaHUE OOBEKTUBHON 3HAYMMOCTH
OCHOB XHMHYECKOM HAyKM Kak o00JacTH COBPEMEHHOIO0 €CTECTBO3HAHMS,
KOMIIOHEHTa O0IIEed KyIbTyphl M IPAKTUYECKOH JeSTENbHOCTH 4YelOBeKa B
YCIOBHSAX COBPEMEHHOIO OOIIECTBAa; MOHMMAHUE MECTa XUMHM Cpelu APYIHxX
€CTECTBEHHBIX HAYK

O Hay4YHbIX MCTOAAaX II03HAHHA, B TOM YHUCIIC OSKCICPUMCHTAJIbHBIX U
TCOPCTUYUCCKUX MCTOAAX MCCICIHOBAHUSA BCHICCTB MW H3YUCHUA XUMHNYCCKHUX
peaKHHﬁ; YMCHHE HUCIIOJb30BaTh MOACIIN OJIA 00BICHCHUS CTPOCHUSA aTOMOB U
MOJICKYJI

1.3

0 cdepax npodecCHOHATBHON JEeATEIbHOCTH, CBS3aHHBIX C XHUMHEH U
COBPEMCHHBIMU TEXHOJIOTHUSIMH, OCHOBaHHBIMU Ha JIOCTHXKCHUSX XUMHUYECKOM
HAyKH, YTO MO3BOJHUT OOYYAIOIIUMCS pacCMaTpUBaTh XMUMHIO Kak cepy cBoei
Oynymiedi npodeccHoHaIbHON ACATEIBHOCTH W CHAEJIaTh OCO3HAHHBIA BHIOOP
XUMHUHM KaK MPOPIIBHOTO TpeaMeTa IMpU MEpexoje Ha YpPOBEHb CPEIHETO
o01ero oopa3oBaHus

2.1

Bnagenue cuctemMod XHMHYECKHUX 3HaHUM | YMCHHUEC IMPUMCHATbL CUCTEMY
XUMHUYCCKHUX 3HaHHfI, KOTOpas BKIIKOYACT:

BOKHEHMIINE XWMHUYECKHE IOHATHS: XUMHUYECKMM DIIEMEHT, aTOM, MOJEKYJIa,
BEIIIECTBO, IIPOCTOE U CIOXKHOE BEILECTBO, OJHOPOAHAS U HEOAHOPOAHAS CMECH,
OTHOCUTEJIBHBIE aTOMHAsi M MOJIEKYJISIPHAsl MACChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAst Macca, MOJISIpHBIN 00BEM, OKCHT, KUCIIOTa, OCHOBAHUE, COMb (CpeHsIs),
XUMHUYECKasl PeakUus, PEaKkUuu COCIWHEHUs, PEaKklIHUH Pa3JIOKEHUs, pPEaKIHUH
3aMelleHns, peaknuuu oOMeHa, TemioBoil 3ddexT peakiuu, 5K30- U
SHIOTEPMHUYECKHE PEAKLUU, PaCTBOP, MaccoBas JOJIsI XMMHUYECKOTO JIEMEHTA B
COCIMHEHUH, MAcCOBas JOJI U IIPOLIEHTHAs KOHLICHTpaI|s BELIECTBA B paCTBOPE,
ApO aTroMa, NIEKTPOHHBIM CJIOH aToMma, arTOMHas OpOWTallb, PagUyc aToMma,
BaJICHTHOCTB, CTEIIEHb OKUCIICHUS, XUMUYECKas CBSA3b, JJIEKTPOOTPULIATEILHOCTD,
NOJIIpPHAasl W HENOJSAPHAsl KOBAJICHTHAs CBSA3b, MOHHAS CBA3b, METAJIMYECKas
CBsI3b, KpHUCTAUIMYECKas pemeérka (aTOMHas, MOHHAs, MeTaJulndecKas,
MOJIEKYJISIpHasl), MOH, KaTHOH, aHHOH, OJJIEKTPOJIUT U  HEIIEKTPOJIHT,
ANIEKTPOJIMTUYECKAsT JUCCOLMAINS, PEAKIIMH HOHHOTO OOMEHa, OKHCIUTENIBHO-
BOCCTAHOBUTENIBHBIE PEAKIUHU, OKHCIUTEIb M BOCCTAHOBHUTEIb, OKHCICHUE H
BOCCTAHOBJICHHE, DJIEKTPOJIM3, XUMHYECKOE paBHOBecHE, OOpaTHMble H
HEoOpaTHUMbIE pPeaKluu, CKOPOCTb XMMHUYECKOW peakiuu, karamuzarop, [IJIK,
KOPpO3Usl METAJIJIOB, CILUIABBI

2.2

OCHOBOIIOJIATAIOIIME  3aKOHBl ~ XMUMHUHU:  3aKOH  COXPaHEHUsl  MAacchl,
nepuoanueckuii 3akoH .M. MenaeneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH
ABoraapo

2.3

TCOpHUU XHUMHUH: AaTOMHO-MOJICKYJISIpHAA TEOpUsA, TCOpUA BHGKTPOHI/ITI/I‘-IGCKOI\/II
JUCCconralmu
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Biianenne ocHOBaMM XMMUYECKOW I'PaMOTHOCTH, BKITFOYAIOILIEH

YMEHHE NPAaBWJILHO HCIOJIL30BaTh M3yUYCHHBIE BEIIECTBA U MaTepuaibl (B TOM
quciIe MUHEpaJIbHBIE YAOOpPEHUs, METAIBl U CIUIABBl, POAYKTHI MepepaboTKH
MPUPOJHBIX UCTOYHHKOB YIJIE€BOAOPOAOB (YIUii, IPUPOIHOrO rasa, Hedptu) B

31 OBITY, CETbCKOM XO3SIMCTBE, HAa MPOU3BOJICTBE M MOHMMAHUE 3HAUYEHUS >KUPOB,
OenKoB, YIJIEBOJOB JJIg OpraHu3Ma uYeloBeKa, YMEHHE IPOTHO3UPOBATh
BIMSIHAE BELIECTB M XHMMHUYECKHX MPOIECCOB HA OpPraHM3M 4YeJOBEKa H
OKPYKAIOIIYIO IPUPOJHYIO CPEY

39 YMEHHE WHTETPUPOBATh XMMHUYECKHE 3HAHHS CO 3HAHMSIMH APYTUX Y4eOHBIX
IPEMETOB
HaJIMYUE OMbITa pabOThl C PA3IMYHBIMU UCTOUYHUKAMU MH(OPMALIUU MO XUMUU

3.3 (HayyHass M HAy4YHO-TIONYJSIpHAs JIKTEpaTypa, CJIOBapH, CIPABOYHUKH,
HMHTEPHET-PECYPCHI)
yMeHHE O0BEKTUBHO OLIEHWBATh MH(POPMAIIMIO O BEIIECTBAX, X MPEBPAILICHUSIX

3.4 U TPAaKTUYECKOM MPHUMEHEHHH M YMEHHE HCIIOJBb30BaTh €€ IS PelICHHS
yueOHO-TT03HABATEIbHBIX 3a/1a4
Bnanenue ocHOBaMu MOHATUWHOTO ammapaTa U CUMBOJIMYECKOTO SI3bIKa XUMUU

4 JUISL COCTaBJICHUs (POPMYINI HEOPTaHUYECKUX BEIECTB, YPABHEHUIH XUMHUYECKUX
peakiuii; ocHoBamu xuMudeckoit HomeHknatypsl (IUPAC u TpuBuanbHON)
YMmeHue oOBSCHATH CBS3b MOJIOKEHUS dNeMeHTa B [lepuoandeckoit cucreme ¢

5 YHUCIOBBIMUA XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XHMHUYECKHX JJIEMEHTOB
(cocTaB u 3apsin sapa, o0Iee YHUCIIO AIEKTPOHOB), paclpeie]ICHHEM SJIEKTPOHOB
10 YHEPTeTUYECKAM YPOBHSM aTOMOB IIEPBBIX TPEX MEPUOJIOB, KM U KAIbLIUs
IIpencraBienue O TEPUOAUYECKOM 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AIIEMEHTOB (paJnlyc aTroMma, JIEKTPOOTPHUIATENBLHOCTb), MPOCTHIX U CIOXKHBIX

6 2 b
BEUIECTB OT IMOJIOKEHHsSI 3J1eMEeHTOB B llepuoanueckoil cucreme (B Majblx
NepuoAax M riIaBHBIX MOATPYIINAX) U AJIEKTPOHHOT'O CTPOCHHSI aTOMa

7 YMmenue kinaccuuuupoBarth:

7.1 XMUMUYECKHUE HJIEMEHTBI

7.2 HEOpPraHMYEeCKUe BEIeCTBa

7.3 XMMUYECKHUE PEaKLIUU

8 YMeHHe OnpenessaTh:

8.1 BAJICHTHOCTh U CTETEHb OKUCICHUS XUMUYECKUX JIEMEHTOB, 3aps]] HOHA

8.2 BUJ XUMHUYECKON CBSI3U M THUI KPUCTAJUIMYECKON CTPYKTYPHI B COSAMHEHUSX

8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKHUCJIUTEh U BOCCTAHOBUTEIh

9 YMeHne XxapakTepu3oBath (GU3NIECKHE U XUMHUECKUE CBOICTBA!

9.1 IPOCTHIX BELIECTB (KUCIOPOJ, 030H, BOAOPO, IpaduT, aamas, KpeMHUH, a3o0T,
docdop, cepa, xJ10p, HATPUA, KaJIMil, MAarHUM, KaJIbIUi, aTIOMUHUH, JKEJIe30)
CIIOKHBIX BEMIECTB, B TOM YHCIIE WX BOJHBIX pPacTBOPOB (BOjAa, aMMHaK,
XJIOPOBOJIOPOJ, CEPOBOAOPOA, OKCUABI U THAPOKCcHIbI MeTamoB |—IIA rpymm,

9.2

amomunus, meau (1), nunka, sxenesa (11 u 1), okcunsr yraepoaa (Il u 1V),
kpemuus (1V), azora u pocdopa (11 u V), cepst (IV u VI), cepuucras, cepnas,
a30THCTast, a30THadA, pochopHasi, yrojbHasl, KpeMHHUEBasi KUCIIOTA U MX COJIN)
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IMPOTrHO3UPOBATh U XApPaKTCPHU30BaATH CBOMCTBaA B€IICCTB B 3aBUCHUMOCTHU OT HUX

9.3 COCTaBa U CTPOEHHUs, NPUMEHEHUE BEIIECTB B 3aBHCHUMOCTH OT HMX CBOWCTB,
BO3MOKHOCTh IPOTEKaHUSI XMMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUAX
10 YMeHHE COCTaBIIATh MOJIEKYJSIPHbIE M WOHHBIE YPaBHEHHS DPEAKLUUN, B TOM
quce:
10.1 peaxiuii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUI
10.3 WUTIOCTPUPYIOIIMX XHMHUYECKHE CBOWCTBA M3YYEHHBIX KJaccoB (TpyIim)
HEOpPraHUUYECKUX BEIIECTB
10.4 MOATBEPKIAIOIINX TEHETUUECKYIO B3aUMOCBSI3b MEXK]ly HUMHU
11 YMeHue BIYUCIATh (IPOBOIUTE PACUETHI):
111 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO J10JII0
XUMHUYECKOIO 3JIEMEHTA B COCTMHEHUHU
11.2 MacCOBYIO JIOJIIO BELIECTBA B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
11.4 [0 YpPaBHEHUSAM XUMHYECKHX pPEaKIMM M HAXOAUTh KOJIMYECTBO BEIECTBA,
00BEM M Maccy peareHTOB WIH MPOJYKTOB PEaKIuu
12 Brnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJaMU HAy4yHOro To3HaHUS (HaOmIOJeHHe, W3MEpeHue,
121 AKCIIEPUMEHT, MOJEJIIMPOBAHNUE) TMPU M3YYECHUM BELIECTB U XMMHUYECKUX
SBIICHUH; yMeHue chOpMYyITUPOBATH IPOOIIEMY U MPEATIOKUTh MYTH €€ PEIICHUS
12.2 Oe3omacHOil pabOThl C XMMHUYECKUMH BEIIECTBAMHU, XMMHUYECKON MOCYAOH U
71a00paTOPHBIM 000PYI0OBaHUEM
npaBUiIaMyd O€30MIaCHOTO OOpalleHUs C BEUIECTBAMH, HCIOIb3YEeMbIMH B
MOBCEIHEBHOM KU3HU, PAaBUIaMH TIOBEJICHUS B IIENsAX COePEKEHUS 3T0POBbs U
12.3 OKPY>KaIoIIe MPUPOIHON Cpe/ibl; MTOHUMaHUE Bpeia (OMacHOCTH) BO3/IEUCTBHS
Ha JKUBBIE OPraHU3MbI ONPEAETIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIIEHUS U
IIPEIOTBPALICHHS MX BPEIHOTO BO3ACHCTBHUS
13 Hanuune npakThyeckMX  HAaBBIKOB  IUJIAHUPOBAHUS U OCYILECTBIICHHS
CIIEIYIOIINUX XUMUYECKUX IKCTIEPUMEHTOB:
U3Y4YEHHE U OIHMCaHUE (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJIEHHE C
131 GU3MYECKUMU M XUMHYECKHUMH SIBICHUSMH; OIBITHI, WIUTIOCTPUPYIOLIUE
MPU3HAKU IPOTEKAHUS XUMUYECKUX peaKuil
13.2 u3y4yeHHe crocoOO0B pa3zeseHHus cMecen
MOJIyY€HUE KHCIOpOJa MU M3YyYEHHE €ro CBOICTB; IOJIyueHHE BOAOpOJa U
133 W3YYEHHE €T0 CBOMCTB; MMOIYYEHHUE YIVIEKMCIIOTO ra3a U U3y4€HUE €ro CBOMCTB;
MOJIyY€HUE aMMHaKa 1 U3y4eHHE €ro CBOICTB
13.4 MPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHON MAacCOBOM 10JIE PacTBOPEHHOTO
BELIECTBA
13.5 MPUMEHEHUE WHAMKATOPOB (JakMyca, METHJIOpaHXka M (eHoidTarenHa) as
OINpEENICHUs XapaKTepa Cpelibl B pacTBOPAxX KUCIOT U LIEI0YEn
UCCIIEJOBAaHUE W OIMCAHNE CBOMCTB HEOPraHWYECKUX BELIECTB Pa3IMYHbIX
13.6 KJIACCOB; M3YY€HHE B3aHUMOJICHCTBUS KUCIIOT C MeTalylaMd, OKCHUIaMU METaJlIOB,

pacTBOPMMBIMM M HEPACTBOPUMBIMU  OCHOBAaHUSIMH, COJIIMU; TOJy4Y€HUE
HEPaCTBOPUMBIX OCHOBAHUH; BHITECHEHHUE OJTHOTO METajlia IPYTUM M3 PacTBOpa
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COJIN; HCCIIeIOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHUIOB ATFOMUHUS U IIMHKA

13.7

13.8

14

pEeIICHHE OSKCHEPUMEHTANIBHBIX 3amad 1o TemaMm: «OCHOBHBIC KJIACChI
HEOPraHUYECKUX  COCAMHEHUIY; «DJIEKTPOJIUTHUYECKA  JTUCCOLUALUS;
«BakHelme HeMeTalIbl M UX COCIMHEHUS», «BakHeime MeTamisl U UX
COEUHEHU

XMMHAYECKHE OKCIICPUMEHTBI, HUTFOCTPUPYIONIUE TMPU3HAKKA  MPOTCKAHHS
peakiuii MOHHOTO OOMEHA; KA4YeCTBCHHBIC pPEaKIMU Ha TPUCYTCTBYIOIIHE B
BOJHBIX PacTBOpax HWOHBL: XJOPHA-, OpoMuI-, Momua-, cyiabdar-, docdar-,
KapOOHAT-, CHJIMKAT-aHHOHBI, TUAPOKCHI-HOHBI, KATHOHBI aMMOHHS, MarHus,
KaJIbLIMS, AIFOMUHUS, Jkele3a (2+) u xkenesa (3+), meau (2+), nuHka

VYMmenue:

141

14.2

MNpEACTABIIATE PE3YIbTAaThbl OKCIICPUMEHTA B (bOpMC BBIBOJOB, A0Ka3aTCJIbCTB,
I‘pa(bI/IKOB n Ta6JII/ILI 1 BBIABJIATH SMIIMPUYCCKHUEC 3aKOHOMCPHOCTHU
YCTaHaBJIMBAaTh CBA3KM MCKAY PCaJIbHO Ha6JHOI[aeMBIMI/I XHUMHUYCCKUMH

SBJIICHUSAMH MW MPOIECCaMHU, MPOUCXOMSIIMMH B MaKpo- W MHKPOMHPE,
00BSCHATH TPUYUHBI MHOTOOOPA3HS BEIIESCTB
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IHNEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 371eMeHT cOAepPKAHUA
1 [lepBoHayaIbHBIE XUMUYECKUE TIOHATUS
11 Uucrele BemecTBa U cMecr. CIocoObl pa3esieHus: cMecei
19 ATOMBI M MOJEKYyJbl. XUMHYECKHE 3JeMEHThl. CHMBOJBI XHMHUYECKHUX DIIEMEHTOB.
' [IpocThie 1 coXxHBIE BELIECTBA.
13 Xumnueckass (opmyna. BajgeHTHOCTH aTOMOB XWUMHUYECKMX 3JeMEeHTOB. CTerneHb
' OKHCJICHHUS
14 3aKOH IOCTOSHCTBA cocTaBa BemecTB. OTHocHTenbHAs aroMHass macca. OTHOCHTEIbHAs
' MoJIeKyJIsipHas Macca. MaccoBast 1011 XUMHUYECKOI0 2JIEMEHTA B COSUHEHUU
L5 KomuuectBo BemectBa. Monb. MomsipHast macca. MonsipHblid 00bEM ra3oB. B3anMocBsi3b
' KOJIMYECTBA, MACCHI U YUCJIa CTPYKTYPHBIX €AMHMIL BELIECTBA
16 dusnyeckue M XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
' COXpaHEHHUsI MacChl BELIECTB. XUMUUYECKUE YPAaBHEHUS
Ilepuognueckuii 3akoH u Ilepuonmyeckas cucremMa XuUMUYecKUX dieMmeHToB JI.M.
2
MenneneeBa. CTpoeHue aTOMOB
Ilepuognueckuii 3akoH. Ilepmommueckas cucreMa XHMHYECKuX dieMeHtos JI.M.
2.1 Menneneesa. Ilepronsl u rpynnsl. @u3nueckuil CMbICI MOPAJKOBOIO HOMEpPA, HOMEPOB
nepuoja U rpynibl 3JIEMEHTa
Crpoenne artomoB. CoctaB aroMmHbIX sjep. M3orombl. OnektpoHsl. CTpoeHue
2.2 ANIEKTPOHHBIX 000JI0UEeK aTOMOB TMepBbIX 20 XuMHUecKuX 3i1eMeHToB [lepuoandeckoit
cuctemsl /.M. Mennaeneena
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XMMHUUYECKHUX 3JIEMEHTOB IEPBHIX TPEX MEPHOIOB,
23 Kaius, Kanblus (paguyca aTOMOB, 3JIEKTPOOTPUIATEIbHOCTH, METANIMUYECKUX U
' HEMETAJUTMUYECKUX CBOMCTB) U UX COEIMHEHUH B COOTBETCTBHHM C MOJIOKEHHUEM 3JIEMEHTOB
B [leproanueckoii cucreMe U CTPOEHHEM UX aTOMOB
3 CrpoeHue BeniecTBa
31 XuMuyeckas CBSI3b. KoBanenrtnas (monsipHast u HEMoJIIpHas) CBSI3b.
' ONEKTPOOTPULIATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. MloHHAas cBs3b. MeTanueckast CBsI3b
3. THUmbl KpUCTAIIMYECKUX pPEIETOK (aTOMHAas, MOHHAs, METaJJIMYecKas), 3aBHCHMOCTh
' CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H
4 Baxneilimuye npeacraBuTeNd HEOPraHMYECKHX BellecTB. HemeTayuibl M UX COEOUHEHHS.

Mertamisl 1 UX COeIUHEHUS
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Knaccudukanms W HOMEHKIATypa  HEOPraHWYECKUX  COCAMHEHHUH:  OKCHUIOB

(comeoOpasyromue: OCHOBHBIC, KHUCIOTHBIE, aMm(oTepHBIE) U HecoieoOpa3yrolue;

4 OCHOBaHUH (IIENOYNM W HEPACTBOPHUMBIE OCHOBAHMUS); KHUCIOT (KHCIOPOICOACpKAIINE U
OECKUCITOPOIHBIEC, OTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEeTHUX U KUCIIBIX)
42 ®u3nyecKkue U XMMHYECKHE CBOWMCTBA MPOCTHIX BEIECTB-HEMETAJJIOB: BOAOPOJA, XJIOpa,
' KHCIIOpO/1a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS
Ou3nyeckue W XUMHUYECKHE CBOICTBA MPOCTBHIX BEIIECTB-METAIIOB: JIMTHS, HATpHS,
4.3 KaJusi, MarHusl U KaJbIl¥s, aTIOMUHUS, Kelie3a. DIEKTPOXUMHUYCCKHA Psijl HAMPSIKCHHMA
METaJIJIOB
W Ouznyeckue U XHUMHUYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHHH HEMETaJUIOB:
' XJIOPOBOAOPOJA, CEPOBOAOPOJA, AMMHUAKA
45 duznyeckue U XMMUYECKHE CBOMCTBa okcuaoB HemeTawioB: cepol (1V, VI), azora(ll, IV,
' V), docdopa(lll, V), yraepona(ll, 1V), kpemuus(IV). ITonydeHre OKCHI0B HEMETALIIOB
46 Xumuueckre cBorcTBa okcu1oB: MeTawioB |A-IIIA rpymn, muaka, meau(l1) u sxenesa(ll, 11).
' [TomryueHue OKCHIOB METAILIIOB
XVUMUYECKUE CBOMCTBA OCHOBaHMM M aM(OTEpHBIX THAPOKCHAOB (Ha mpuUMepe
4.7 THJIPOKCUIOB aJTIOMHHHUSA, Keje3a, IuHKa). IlomydeHune ocHOBaHW H aM(OTEPHBIX
THAPOKCHIOB
OO0me XUMHYECKHE CBOMCTBA KUCJIOT: XJIOPOBOJAOPOIHOM, CEPOBOAOPOHON, CEPHUCTOM,
4.8 CEpHOH, a30THOH, ochopHOl, KpeMHHEBOH, yroabHOW. OcoOble XMMUYECKUE CBOWCTBA
KOHIIEHTPUPOBAHHOM CepHOM U a30THOU KucioT. [lomydyeHue KucioT
4.9 OO6mue xuMHYeCKre CBOMCTBa cpenHux coieil. [lonydenue comneit
410 [Tonydyenue, cobupaHue, pacro3HaBaHHE BOJOPOJA, KUCIOPOJA, aMMHAKa, YIJIEKHUCIOrO
' rasza B JJabopaTopuu
411 [lonydyenne aMmMmuaka, CEpHOM M a30THOW KHUCJIOT B MpoMbIIeHHOCTH. OO1ue crnocoosbl
' MOJTyYEHUS] METAIIJIOB
4.12 I'eneTnueckas CBsI3b MEXKAY KJIACCAMH HEOPTAaHUYECKUX COCTMHEHUH
5 XHWMHUYECKUE pEaKUU
Krnaccudukanms XMMHYECKHX pPEeaKIMi MO0 Pa3TUYHBIM MPHU3HAKAM: TI0 YUCIYy H COCTaBYy
5.1 YYaCTBYIOUIMX B PEAKIUH BELIECTB, MO TEIMJIOBOMY 3((eKTy, 0 U3MEHEHHIO CTeleHeil
OKHCIICHHSI XHMUYECKHX JIEMEHTOB
5 TemoBoit 3¢ (deKkT XUMHUECKOH peakiuu, TEPMOXMMHUYECKHE ypaBHEHUSA. OK30- U
' OHIOTEPMUYECKUE peaKINH. TepMOXUMHUUECKUE YPaBHEHUS
£ 3 OKHUCIUTENBHOBOCCTAHOBUTEbHBIE peakiuu. OKUCIUTEIN U BoccTaHOBUTENU. [Iporeccsl

OKHCJICHHA W BOCCTAHOBJICHHA. BHGKTPOHHHﬁ 0ajaHC OKHCIUTEIHLHOBOCCTAHOBUTEIHLHOM

32




peaxiuu

Teopust AIEKTPOJUTHYECKON aucconranuu. KaTHOHBI, aHHOHBL. JIEKTPOIUTHl U

>4 HEeANIeKTPoNIuThL. CUIIbHBIC U clla0ble NeKTPOoIuThl. CTeneHb AUCCOIHAIN
e Peakumu nonHoro oOMeHa. YCJIOBUSI MPOTEKAHUS PEAKIMI MOHHOTO OOMEHa, MOJHBIE U
' COKpaIEHHbIC HOHHBIE YPaBHEHHUsI peakluit
6 XUMHUS U OKpY>Karollas cpena
BemectBa u Marepuainsl B MOBCEAHEBHOW JKM3HU 4YejoBeka. besomacHoe HMCIoNIb30BaHHE
6.1 BEIICCTB M XWMHUYECKUX peakuuii B mnaboparopum u ObiTy. IlepBas momoms mpu
XUMHYECKHX 0’KOTaxX U OTPaBICHUSX
XUMHYECKOE 3arps3HEHHE OKpYyKarolen cpeabl (KUCIOTHBIE 0K, 3arpsI3HEHHE TOYBHI,
6.9 BO3JlyXxa U BOJOEMOB), crocoObl ero mpeaorBpauieHusi IlpeaenbHas pomycTumas
' koHneHtpanus BemectB (IIJIK). Ponp XumMum B pemieHUH SKOJOTHUYECKHUX IMPOOIIEM.
Ycunenne napHUKOBOro 3P QexTa, pa3pymnieHne 030HOBOTO CIIOS
[Tpumenenue cepsl, a3zoTa, Qocdopa, yriaepoaa, KpeMHUs M HX COEIUHEHUH B OBITY,
6.3 MeIUIMHE, TPOMBIIIJICHHOCTH U CEITbCKOM XO03siCTBe. [I[puMeHeHne MeTalljIioB U CIUIaBOB
' (ctanb, 4yryH, TIOpAIIOMHHHMA, OpoH3a) B OBITY W MPOMBIIUIEHHOCTH HX COEIUHEHH.
[TonATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOPPO3UHU
6.4 [IpupoaHble HCTOYHUKH YTIICBOJOPOIOB (Yroyib, IPUPOIHBIN Ta3, HE(PTH), MPOIYKTHI UX
' nepepaboTku (OeH3UH), UX POJb B OBITY M MPOMBIIIIEHHOCTH
[lepBoHauanbHble MOHATUS 00 OPraHMYECKHX BELIECTBAX KAaK O COEIMHEHHUSX Yriepoja
65 (MeTaH, ATaH, ATWIEH, AaleTWIEH, 3TaHOJ, TJIMIEpPUH, YKCycHas Kuciora). [loHstue o
' OMONIOTMYECKM BaXKHBIX BELIECTBAX: JKHUpax, OENKax, YrieBoJaX — W WX POIU B JKU3HU
YyeJIoBeKa
7 Pacuérnr:
7.1 1o (opmynaMm XUMUYECKUX COEITMHEHUI
7.2 Macchl (MaccoBOi) TOJM PacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM YPaBHEHUSIM
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

CHHCOK JINTepaTypPhl JJIsl YUALTHXCS:
YYyeOHUKH:

1. I"apa H.H. Xumus: 3agaunuk ¢ «rmoMomrHuKoM»: 8-9 kiaccel / H.H. I'apa. — M.:
IIpocsewienue.

METOANUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

Cnucok numepamyput 011 neoazoza

1. XuMus: 8 KII.: JIEKTPOHHOE IPUJIOKEHUE K YUEOHHUKY.

2. Pymsutuc I'.E. Xumus: 9 ki1.: yae0. asa oomeodpazoBat. Yupexaenunii / I.E.
Pynsuruc, @.I'. @enpaman. — M.: IIpocselienue.

3. I"apa H.H. Xumus: 3agaunuk ¢ «mmoMoniHukoM»: 8-9 kiaccer / H.H. I'apa. — M.:
[Ipocsenienue..

4, Panmenkuit A.M. Xumus: quaaktudeckuid Marepuai: 8-9 ki. / A.M. Paxeuxuii. —

M.: IIpocBelienue.
5. I'apa H.H. Xumus. Ypoku: 9 k1. / H.H. I'apa. — M.: [Ipocemienue.

6. bopoeckux T.A. TecTbl mo XuMuu. DIEKTpoIAUTHYECKas aucconnanus. Kuciaopon
u cepa. A3ot u pocdop. Yriepona u kpemuuii. 9 kinacc: k yaeonuky ['.E. Pymsutuca, @.T.
denpamana «Xumus. 9 kirace». — M.: U3garenscTBo «9K3amMen», 2011.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
VK BHI€0 « XUMHS TIPOCTO

I'anuieo
VK Bugeo Thoisoi
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IIpunoxenneNe 1

KOHTPOJIbHO-U3SMEPUTEJIBHBIE MATEPHUAJIbI
Pe3ynbrartel 00y4eHHs XMMUU JTOJKHBI COOTBETCTBOBATH OOIIMM 3aJadaM IpeAMeTa U TPeOOBAHMSIM K
€ro yCBOGHHUIO.
Pe3ynbratel 0OyueHHS OLIEHHMBAIOTCS 1O NATHOAUIbHOM cucreme.  [lpu oreHke y4yHUTHIBalOTCA
CIIEYIOIINE Ka4eCTBEHHBIC TIOKA3aTEI OTBETOB:
- r1yOrHa (COOTBETCTBUE U3YYCHHBIM TEOPETHUYCCKUM 0O0OIICHUSIM);
- OCO3HaHHOCTh (COOTBETCTBHE TpeOyeMbIM B TMPOTrpaMMe YMEHUSM NPHUMEHSATH IOJYYCHHYIO
nHpopManumw);
- TOJTHOTA (COOTBETCTBUE 00BbEMY IPOTPaMMbI U HHPOPMALIUN YICOHHKA).
[Ipyn oueHKe Yy4YUTHIBAIOTCS YWCIO W XapakTep OIIMUOOK (CyIIECTBEHHbIE WM HECYIIECTBEHHbIE).
Cy1iecTBeHHbIC ONIMOKU CBSI3aHBI C HEAOCTATOYHOW TIIYOMHOW M OCO3HAHHOCTBIO OTBETa (HANPUMED,
YYEHHUK HENMPaBWJIbHO YKa3ajl OCHOBHBIE MMPU3HAKU MOHATUH, SIBICHUHN, XapaKTepHbIe CBOWCTBA BEIIECTB,
HEMPaBUILHO C(HOPMYIUPOBAI 3aKOH, IPABWIIO U T. 1. WJIM YUYEHUK HE CMOT MPUMEHUTH TEOPETUICCKHE
3HaHUA A1 OOBSICHEHHMS W TpeACKa3aHus SIBICHUM, YCTAHOBJICHUS MPUYMHHO-CIIEICTBEHHBIX CBS3EH,
CpaBHEHHUS W Kiaccu(HUKAIMK SBICHUN U T. 1.). HecylecTBeHHbIE OMMOKH OTPEICIISTFOTCS] HEMOJIHOTON
oTBeTa (HampuMep, yIylIeHHe U3 BUJa KaKoro-iubo HexapakTepHOro (axkTa mpHU ONMUCAHUM BEIIEeCTBa,
nporecca). K HUM MOXHO OTHECTH OTOBOPKH, OIUCKH, JIOMYIICHHBIC TI0 HEBHUMATEIHBHOCTH (HAIpUMeED,
Ha JBa M Ooyiee ypaBHEHUS peakUUi B MOJHOM MOHHOM BHUJE IOMYIIeHA OfHa oinbka B 0003HAYEHUU
3apsjia MOHa).

Pe3ynbrarel 00y4eHUs MPOBEPSIIOTCS B MPOIECCE YCTHBIX U MUCHbMEHHBIX OTBETOB Y4YaIUXCS, a
TaK>Ke TIPH BBITIOJHEHUH UMHA XHMHYECKOTO IKCIICPUMEHTA.
OuneHka TeopeTH4YecKNX 3HAHUH
Ommemka «5»:
OTBET IOJIHBIM U MPaBUJIILHBIA HA OCHOBAaHUHU M3YUEHHBIX TECOPHUI; MaTepual U3JI0KEH B OIpeIeeHHOM
JIOTUYECKOU MOCIIEA0BATEIHLHOCTH, JINTEPATYPHBIM SI3BIKOM; OTBET CAMOCTOSTEIHHBIM.
Ommemxa «4»:
OTBET IOJIHBIN M MPaBUIHHBIA HA OCHOBAaHWU M3YYCHHBIX TCOPUH; MaTepUal M3JI0KECH B ONPEACICHHON
JIOTUYECKOU MOCIEA0BATEIHLHOCTH, MPU ITOM JOMYIICHBI
JIBE-TPU HECYIICCTBCHHBIE ONTUOKH, HCIIPABJICHHBIC 110 TPSOOBAHUIO YIHUTEIIS.
Ommemxa «3»:
OTBET IOJIHBIH, HO MPH 3TOM JIOMYIICHA CYIIECTBEHHAS OIMINOKA WJIM OTBET HEMOJHBIA, HECBA3HBIH.
Ommemka «2»:
IIPH OTBETE OOHAPY)KEHO HEMOHMMAHHE yJaIlMMCS OCHOBHOTO COJEp)KaHUsl y4eOHOTO Marepuayia WIH
JIOTYIIEHbl CYIIECTBEHHbIE OIMIMOKH, KOTOpBIE YyYallMiics HE MOXKET HCIPaBUTh MpPU HABOJSAIIUX
BOTpocax yuutelnss. Ommemka «1»: OTCYyTCTBUE OTBETA.
OneHka YKCNIePUMEHTAILHBIX YMEHUit
OreHka CTaBUTCSI HA OCHOBAaHWHY HAOIIOICHUS 3 YIAIIUMCS U TUICBbMEHHOTO OTYeTa 3a padoTy.
Ommemka «5»:
paboTa BBITOJIHEHA TIOJHOCTBIO W TPABWIBHO, CJEJIaHBl TPABWIbHBIC HAOJIOJCHUS W BHIBOJIBI,
HKCIIEPUMEHT MPOBEJIEH M0 MIAHy C YYETOM TEXHUKH 0€30MacHOCTH U MPaBHI pabOTHI ¢ BEIIECTBAMH U
000pyIOBaHUEM; TIPOSBICHBI OPTAaHU3AIMOHHO-TPYIOBBIC YMEHUS (TIOICPKUBAIOTCS YUCTOTA Pabodero
MeCTa U MOPSAJIOK Ha CTOJIe, IKOHOMHO HUCIIONIb3YIOTCS PEAKTUBBI).
Ommemxka «4»:
paboTa BBIMIONIHEHA TMPABUJIBHO, CHAETaHbl NPaBUIbHBIE HAOMIOJEHUS M BBIBOJBI, HO TMPH STOM
SKCIIEPUMEHT MPOBEJCH HE ITOJIHOCThIO WJIM JIOMYIICHBI HECYNIECTBEHHBIC OIMMOKH B pabore ¢
BEIIECTBAMH U 000PYIOBAHHUEM.
Ommemxa «3»:
paboTa BBINOJIHEHA MTPABUIILHO HE MEHEEe YeM HAIOJIOBUHY WIIH JIOMYIIEHA CYIIECTBEHHAs OIINOKa B XOe
AKCIIEPUMEHTA, B O0bSICHEHUHU, B 0(OPMIICHUH pabOThl, B COOJIIOIEHNN MPABUII TEXHUKU OE30MMaCHOCTH
mpu paboTe ¢ BEeIECTBAMU M 000PYJ0BaHUEM, KOTOpasi UCIPABISETCS MO TPEOOBAHUIO YUUTEIS.
Ommemxka «2»:
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JOMyIIeHbI ABe (1 0ojiee) CyIeCTBEHHBIE OIIMOKHU B X0/I€ KCIIEPUMEHTA, B 00BSICHEHUH, B 0(hOpMIICHUU
paboThI, B COOJIIOICHUH TIPaBUJI TEXHUKH O€30I1MaCHOCTH TpH paboTe ¢ BemecTBaMu U 000pyIOBaHUEM,
KOTOPBIC YUAIUIICS HE MOXKET UCIIPABHUTH JJAXKE MO TPEOOBAHUIO YUUTEISL.
Ommemxa «1». paboTa He BBIIIOJIHEHA, Y YUaIllerocs OTCYTCTBYIOT SKCIIEPUMEHTAIILHBIE YMEHHUS.
OueHka yMeHH# pemiaTh pacyeTHbIE 324U
Ommemxa «5»: B TOTUYECKOM PACCYXACHUM U PEHICHUH HET OIMOOK, 337aya pelieHa paluoHAIbHBIM
CIIOCOOOM.
Ommemxa «4»: B IOTUYECKOM PACCY>KICHUH U PEIICHUN HET CYIIECTBEHHBIX OIIMOOK, HO 3aJja4a pelieHa
HEpPAIMOHAIBHBIM CLIOCOOOM WJIM JOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIHNOOK.
Ommemxa «3»: B TOTUYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIeHa CYIECTBEHHAs
OmMOKa B MAaTEMAaTHYECKUX pacueTax.
Ommemxa «2». AIMEIOTCS CYIIECTBEHHBIE OMNOKY B JJOTMUYECKOM PACCYKICHUHU U PEIICHUU.
Ommemka «1»: 3aja4a He pelieHa.
OuneHka NMcbMeHHbIX KOHTPOJIbHBIX PadoT
Ommemka «3»: OTBET TOJHBIN U MPAaBUIBHBIN, BO3MOKHA HECYIIECTBECHHAS OLTOKA.
Ommemxa «4». OTBET HETOIHBIN WK AOMYIIEHO He 00Jee IBYX HECYIIECTBEHHBIX OIIHOOK.
Ommemka «3»: paboTa BHIIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JOMYIIEHA O/IHA CYIIECTBEHHAs OIIMOKa
U IBE-TPH HECYILIECTBEHHBIE.
Ommemxka «2»: paboTa BBHIIIOJHEHAa MEHEE YeM HAIOJIOBHHY HJIM COJIEPKHUT HECKOJIKO CYIIECTBEHHBIX
OILINOOK.
Ommemxa «1»: paboTa HE BBITIOJIHEHA.
[Ipy oueHKE BBIMOJHEHUS MUCHMEHHOW KOHTPOJBHOW paboThl HEOOXOJMMO YYUTHIBATH
TpeOoBaHuUs eMHOTO OphorpahUIEcKOro pexxuma.
OTMmeTKa 3a HTOTOBYIO KOHTPOJIBHYIO Pa0OTy KOPPEKTUPYET MPEAIISCTBYIOIINE OTMETKH 3a
4eTBEPTh, MOIYTOANE, TO/I.
OreHka TeCTOBBIX paboT.
Tectpl, cocTosME W3 MATH BOIPOCOB MOYKHO HCIOJIB30BATH MOCIE M3YUEHHS KaKJOTO
Matepuana (ypoka). Tect uz 10—15 BompocoB ucnonb3yeTcs A Mepruogudeckoro Koutpomus. Tect u3
20—30 BonpocoB HEOOXOTUMO UCIIONB30BaTh ISt HTOTOBOTO KOHTPOJIS.
[Tpu oreHMBaHUM UCTIONB3YETCS CIIEAYIOIas IIKaia: sl TeCTa U3 MSATH BOIIPOCOB
* HET OIMOOK — OIICHKA «5»;
* O7IHa OIIMOKA - OLEHKA «4»;
* JIB€ OIIMOKU — OILIEHKA «3%»;
* TPU OUITMOKH — OIIEHKA «2.
Hnst Tecta u3 30 BOIPOCOB:
* 25—30 npaBUIbHBIX OTBETOB — OLIEHKA «5»;
* 19—24 npaBWIbHBIX OTBETOB — OIIEHKA «4;
* 13—18 npaBUIBHBIX OTBETOB — OLIEHKA «3»;
* MeHbIIE 12 MPaBUIBLHBIX OTBETOB — OIEHKA «2).
Ounenka pedepara.
Pedepar oreHuBaeTCs M0 CIICTYIOMIAM KPUTCPUSIM:
* coOmoieHne TpeOoBaHUH K ero 0(pOpPMIICHHIO;
* HEOOXOIUMOCTh W JIOCTATOYHOCTH JUISI PACKPBITHS TEMBI, MPUBEIACHHOH B TeKcTe pedepara
uH(pOpMaINH;
* YMEHHE 00yJaromerocst CcB000IHO U3laraTh OCHOBHBIC UJIEH, OTPAaKEHHBIE B pedepare;
* CHOCOOHOCTH O0OydarolIerocs MOHATH CYTh 3aJaBa€MbIX YJIEHAMU AaTTECTAIMOHHONW KOMHCCUU
BOIIPOCOB H C(hOPMYITHPOBATH TOYHBIE OTBETHI HA HUX.
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IIpuioxenune Ne 2

Kommiekr KOHTPOJIbHO-U3MEPUTECJIBHBIX MaT¢pPUAJI0B

TEKYIIEro KOHTPOJIA M0 XUMHH TJIs 9 kjaccoB

KonTpoasnas padora Ne 1 no teme «MosTopeHue u yrnybaeHune 3HaHUi OCHOBHbIX pa3Aenos Kypca 8

Bapuanr -1,2,3

Knacca».

1. Matb xapaxkrepuctuky Ca u P 110 nonoxeHuo B NEpUOANYECKON CUCTEME XUMUYECKUX AJIEMEHTOB.
2. 3aKOHYUTh YPABHEHUS] XUMHUECKUX PEAKLIUH, pacCTaBUTh KOA(PGUIIMEHTHI, ONIPEAESIUTh TUIl KaXKON

peaxiuu.
1) Ca(OH), + HCI =
2)Na+Clz =

3) Al + Fe;03 =

3. VI3 ypaBHEHUI peakIfii BTOPOTO 33JaHus BBIMUCAThH OTICIBHO (POPMYIIBI OKCHUIIOB, COJICH 1

OCHOBaHUIA.

4, Z[aTb OIIPCACIICHUS ITOHATHUAM: PCAKIIUA O6M€Ha, COJIb, OCHOBAHHC. Breraucnute maccoBbie J0JIU

3JICMCHTOB B COCANMHCHUM

Bapuant Nel. P05 Bapuant Ned.  H,O
Bapuant No2. AlsO4 Bapuant No5. NH;
Bapuant No3. CO; Bapuant Nob. MgS

5. BLI‘II/ICJ'II/ITG, KaKO€ KOJIMYCCTBO BCIICCTBA COACPIKUTCA:

Bapuanr Nel. B 270 r amomuHus Bapuanr Ne4. 8 10 r Bogopona (Hz)

(Al)

Bapuant No2. B 64 r kucnopoga (O 2) | Bapuant Ne5. 8 44 ¢ yruexkucnoro rasa (COg)
Bapuaut No3. B 6.4 r meau (Cu) Bapuaut No6. B 180 r poast (H20)

6. Kakosa macca:

BapnuangT Nel. 5 MOIB H-O BapranTt Ned. 2 momm H)S
Bapuant No2. 3 MOTB C BapmasTt Ne5. 2 mom NH:
Bapuant Ne3. I moae  H2S04 BapmanTt Ne6. 0.5 mome MgSs
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Ipuioxenne Ne 3

KonTtpouabHasi pabora Ne 2 no teMe «J1eKTPOJIUTHYECKAS AUCCONMANUsA. XHMUYECKHEe PeaKIuu B
pacTBopax»

BapuanT Ne 1,2,3
Yactb A

Al. CnaGpIM 3J1EKTPOIUTOM SIBIISIETCA(BAPUAHT -2: CHIIbHBIMH YJIEKTPOJIMTOM SIBJISIETCH; BADUAHT -
3: HEIEKTPOJIUTOM SBJISAETCSH):

1)a3oTHas KuciaoTa 2)dochart Harpus 3)amTroMUHUNA
4)yronbHas KUCJI0Ta S)xJyiopu HaTpuUs 6)okcu LIMHKa

A2. BemectBa, 00pa3yromiye npu JUCCOIMAIMU B KaYe€CTBE KATHOHOB TOJIbKO MOHBI BOJOPOIa(BapUAHT-
2 TOJILKO HOHBI METAJIJIOB; BAPHAHT-3 HOHBI METAJLIBI M BOJOPO/IA), SBIISIOTCS:

l)xucnoramu 2)menoyamMu 3)cpeaHUMU COISIMU 4)KUCIIBIMU COJISIMU

A3. B pe3ynbrare guccouuanuy HUTpUTa HaTpusl (BapuaHT-2:cyjbdaTa Kajus; BapuaHT-3:xj10pujaa
menu (11)) obpasyrorcst:

1)Na* +3NO-  2)Na*+NO2°  3)Na*+NOs 4)K'+S04%>  5)2K'+S04> 6) K* +SO3%
7)Cu*+CL-  8)2Cu*+CL 9) Cu?* +2CL-

A4, Cynbhua-uoH(Bapuan-2: cyibdar-uoH; BapuaHT-3: cyJab(ua-uoH) o0pa3yercs Mpu JUCCOLUAINN
1) NazS 2) BaSO4 3) K2S0O3 4) K2SO4

AS. BapuanTtl: [IpaBuibHO 3amucaHo MOJIHOE HOHHOE ypaBHEHUE PEaKlUU, CXeMa KOTOPOid
Bapuant-2: [louemy 5Ta peakius Ha3pIBaeTCs HEUTpanu3anum?

Bapuar-3: Bribepu To HOHHOE ypaBHEHHE, TI€ TPABUIIHHO MOKa3aHa AUCCOIMANNs 00pa30BaaBIICHCs
COJIM U BOJBI.

H2S04 + NaOH — Na2S04 + H20
1)2H* + SO4% + Na* + OH = 2 Na * + SO4% + H,0

2)2H* + S04% + 2 Na* + 20H = 2 Na* + SO4% + 2H,0

3)2H* + SO4% + 2 Na* +20H =2 Na * + SO4% + 4H* + 20H".

4)H?* + SO4% + Na* + OH = Na ?* + S04% + H,0

A6. Peakius mexay pactBopamu KOH n HCl(BapuaHT-2: ruipokcu 6apus 1 cepHasi KHCJI0Ta;
BapHaHT-3: KapOOHAT KaJIUs U COJISTHAS KUCJIO0TA) IPOTEKAET /10 KOHIIA, TaK KaK

1)o6a BerecTBa SBISIOTCS JIEKTPOTUTAMU 2)BBITOJIAET OCAIOK
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3)obpa3zyercs caabblil SIEKTPOIUT BOJA 4)o0pasyercs ras

A7. K o0pa3oBanuio ocajka(BapuaHT-2: KUCJI0H COTM; BAPUAHT-3: ra3a) MpHUBEICT CMEIINBAHHUE
pacTBOPOB, COJIEPKAILUX UOHbI

DH ' uNO* 2)Zn*uCl  3)Fe* nOH  4)Fe? uS04% 5)Na* u HSO4"  6) 2H* u CO3?

A8.Cokpaméanomy noanomy ypasaenmio Fe®* + 30H™ = Fe(OH)s| (BapuanTt-2: Agt +CL=AgCL |;
BapuanT-3; 2H* + CO3?= qu‘+002 ) COOTBETCTBYET PEAKIIUS MEXKITY

1)xnopumaom xenesa(Il) u Bogoit 2)Kene30M METaUIMYECKUM U BOJIOU
3)xnopuaom xenesa(Ill) u ruapokcuom Kamus 4)xnopunom xeneza(ll) u ruagpokcuaom HaTpus
5)autpaTom cepedpa u XJIOPUIOM KaHs 6) cepeOpa U CONSTHON KHCIIOTHI
7) cepebpa u XJopuaa Kaiaus 8) xyopuma cepedpa U a30THOH KHUCIOTHI
9)xapboHaTta HaTPUS U CONSIHOM KUCIOTHI  10) yriieKHcIoro raza u BOJbI
11) yrnekucnoro ra3za u Tuapokcuaa HaTpusi  12)pasznoxeHue kapOoHaTa KaabIus
Yacrs b

B1. YcranoBuTe COOTBETCTBUE MEXKTY JICBOM M MPABOM YaCTSIMHU YPaBHEHUS JUCCOLIMAIIIH.

JIEBASI YACTb IIPABAS YACTb

A)H2S04 1)K* + S04%

B)K2S04 2)K* + OH

B)KOH 3)2K* + SO4%
4)2H* + S04
5YH* + SO4%

Omeem 3anuuiume ¢ eude maodauLybl:

A b B

B2. YcranoBuTe COOTBETCTBHUE MCKAY pCarcHTaMu U COKpaH_[éHHBIMI/I HOHHBIMHU YPaBHCHUSAMU peaKHHﬁ,
MPOTCKAOIMIUX MCXKIAY HUMU.

PEATEHTEI YPABHEHUS
A)FeSO4 n NaOH 1)Fe(OH)3 + 3H+ = Fe3* + 3H,0
B)Fe(OH)3 u HI 2)2H+ + FeS = Fe?* + H,0 + H,S1
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B)FeS u HCI 3)H*+ OH = H;0
4)Fe?* + 20H = Fe(OH).|

Omeem 3anuuiume 6 eude madauybl:

A b B

Yacts C
C1.

Jlonuimure MOJIEKYJIIPHBIE U COCTABbTE MOJIHBIE U COKPAILIEHHBIE HOHHBIE YPABHEHUS PEAKLIAN:

Bapuant-1 Bapuant-2 Bapuant-3
1. MgClz + NaOH = FeCl, +KOH= Zn + H2SO04=
2. Ba0 + HxSO4 = CuO + HCI = CaO +CO,=

C.2. Pemuts 3aauy.
Bapuant-1

BbruncnauTh Maccy coiM, BHIIABIIYIO B 0CaJI0K TP B3aUMOJIEHCTBUU 64 I. cepHOM KUCIOTHI C 58 T.
xjopuaa 6apusi.

BapuanTt — 2

BbruncnuTh Maccy BbINaBILIEro ocajka, npu B3aumoeiictsuu xiaopuaa meau(ll) 64 r. c rugpokcuio
HaTpusl.

Bapwuanr -3

BoruncnuTh poObeM BbIIEIUBIIETOCs Ta3a, IPU B3aUMOJAEUCTBUU 64 T MarHUsl ¢ CEpHOM KUCIIOTOM.
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IIpuioxenne Ne 4
KountpoabsHnas padora Ne 3 mo teme «Ba:xkHeline HeMeTaUIbl M X COeTMHEHHUS
Bapuanr 1,2,3
Yactp A

Al.DnextpoHHas (opMysia BHEITHETO SHEPTETUUECKOro0 YPOBHs HoHa Br(BapuaHT-2:Xe; BApHaHT-
3:Se;):

A) 4s24p° B) 4s%4p° B) 5s5p° I') 4s24p*

A2.B pany xumndeckux 3nemeHToB Te — Se — S — O (Bapuant-2:C-As-P-N; Bapuanr-3:1-Br-Cl-F;):
CIOCOOHOCTh HEMETAJIOB IIPUCOCAUHATH

AJIEKTPOHBI:
A) Ymenbmaetcs B) He usmensiercs

b) YBenuuusaercs I') I3MeHsieTcst mepuoudecKu

A3.0Oxcuapl ¢ obeit hopmynoit 902 u JeTyqre BOJOPOIHBIE COeMHEHUS ¢ 001men hopMyIioit
OH4 06pasyer 31emMeHT:

A) yriepon b) azor B) cepa I') ¢prop

A4. Cepa posIBIISIET CTETICHb OKUCIICHUS +4 B COCTMHCHUH:

A) H2S 6) K2SO4 B) K2SO3T') SOa.

AS. Oxcun yraepoza (II) mposiBiisieT BOcCTaHOBUTENBbHBIE CBOMCTBA IPU HATPEBAHUH C:

A) Fe20s3; B) N2; B) Fe; I') CO..

Yacrs B

B 1. YcTanoBuTE COOTBETCTBHE MEXK1Y UCXOTHBIMH BEIIECTBAMH, BCTYNAIOIIUMHU B PEAKITHIO
oOMeHa, U COKpAIICHHBIMH HOHHBIMU YPaBHEHUSIMU ITUX PEaAKITHI:

1. MgCl2 + NaOH =

Ucxonnsle BemecTBa CoKpallleHHbIE HOHHBIE YPABHEHUS

1) H2SO4 u BaCl, A) APR* + 30H =AI(OH)3

2) Ba(OH)2 u K2CO3 B) Ba?* + SO4% = BaSO4

3) AI(NO3); u KOH B) Na* + Br- = NaBr

4) BaBr, u Na;SO4 I') Ba?* + CO3% = BaCOg
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J) K*+ NO3 = KNO3

B2. Bribepure 3 npaBUIbHBIX OTBETA.

Oxkcun yraepona (IV) BzaumoneiicTByer c:

1) Oxcunom kanbius 4) Marauem

2) KonnenTpupoBaHHO# a30THOM KuciaoTol 5) Kucinopomom

3) PactBopom kap6onara kanmst 6) Oxcuzom cepsl (IV)

Yacrts C

C1. 3anumuTe ypaBHEHHs pEeaKIUi, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBUTD CIEAYIOIINE

npeBpanieHus no cxeme. PaccMorpute nepexon 1 ¢ TOUKM 3peHHs TPOLECCOB OKUCICHUS-
BOCCTaHOBJIEHUS, a iepexon 5 — B ceete TO/I.

S—S02 —»S03 — H2S04 — K2SO4 — BaSO4
C2. Beruncnure Maccy CoJid, OJIy4eHHOM npu B3aumoaerictsuu okcuaa meau (II) ¢ 10 %-m

pacTBOpPOM CEepHOM KUCIOTHI Maccoii 40 r.
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IIpuioxenne Ne 5
KourtpoabHnas padora Ne 4 mo teme «BaxkHel e MeTaJJIbI U MX COCUHECHUS»

1. 1) CocraBbTe 31€KTPOHHYIO (POPMYITYy U CXEMY pacIpeesieH s SJIEKTPOHOB 110 OpOUTAIISIM aTOMOB
HaATpHUSL.
2) Kakue creneHu OKUCIICHHUS HaTPU MPOSIBIIsIET B coequHeHusAX? CocTaBbTe ()OPMYIIBI BHICIIETO
OKCHJIa U THUJIPOKCH/JIA, a TAK)Ke TUIPUJIA HATPUSL.
3) Pacnionoxxute cumBoiibl xumudeckux 3nementoB (Na, Rb, Li, Cs, K) B opsinke:
a) BO3pacTaHMsl aTOMHOIO pajanyca
0) BO3pacTaHus BOCCTAHOBUTEIHHON CITIOCOOHOCTH
B) OCJIa0JIEHUS] OCHOBHBIX CBOMCTB 00pa3yeMbIX THAPOKCHIIOB.
2. Kakoiil Buj XUMHUECKOU CBSI3U U TUI KPUCTAJUTMUECKON PEIIETKH Y KanbIusa? Vcrmoabp3ys 3HaUKu

n300pa3uTe CXeMy CTPOCHHS KPHCTAIIa KaJIbIHSL. @
3. W3 mepedncieHHBIX METAJIIOB — HATPUIiA, XpOM, cepedpo, pTYTh — BBIOEPUTE CaMblit
1) 251eKTpONIPOBOIHBIM ; 2) TJIACTUYHBIN ; 3) XpynKkui ; 4) TSKEIBIN
; 5) MATKUN ; 6) TBEpABINA ; 7) JIEeTKOTIJIaBKU I
4. HpnBeﬂme IpUMEp METaJlIa, BCTPEUYAIOMIEToCs B IPUPO/IE TOIBKO B BUE COCAMHEHUI
. Kak rakoii metann nony4arot? [IpuBenuTe cOOTBETCTBYIOIIEE YpaBHEHUE

peaknuu.
5. HM3yuute cxemy, OMUCHIBAIONIYIO0 XUMUYECKUE CBOMCTBA METAIJIOB (CM. Ta0. 28 B yueOHUKE).
[TpuBenuTe MO OTHOMY IIPUMEPY ISl K&KIOW TPpyIbl peakunii. CocTaBbTe ypaBHEHUS
COOTBETCTBYIOIINX PEAKLIUI.
6. a)3akoHuYHWTE ypaBHEHHUS PEAKIIUN:

1) MoO3 + H2 —»t— ;4) Zn + NaOH + H20 —t— ;
2)K+02 —»t— ; 5) Cu+ HNO3(konm.) —t— ;
3) Fe304 + Mg —t— ; 6) Al+ H20 —»t—

0) Xnopua meau(Il) MoskHO OMy4unTh: 1) B3anMoelicTBHEM mapoxcuﬂa meau(Il) c consinoM
KHCIIOTOH; 2) paCTBOPEHHEM B COJISTHOM KHUCIIOTE MPEIBAPUTENILHO 000 KEHHON Ha BO3IyXe ME/IH;
3) npu ropeHuu Meau B xjope. CocTaBbTe YPaBHEHHS PEAKIUH, YKOXKHUTE, KAKUE U3 HUX
OKHUCIIUTENBHO-BOCCTAHOBUTENbHBIE. ONpEIeINTE OKUCIUTENb U BOCCTAHOBUTEND. JJ1s1 peakuuu
MOHHOI0 00MEHa COCTaBbTE COKPAIEHHOE HOHHOE YPaBHEHHUE.

7. 1) Paccmotpure pucyHok. [losicHuTe mpuyiHy BOSHUKHOBEHUSI HAKUTIU Ha YaiitHuke. Kakue
MIPOIIECCHI TPOUCXOAT MpU KUTIsTueHUU BoAbI? CoCcTaBbTe YpaBHEHHE peakiuu. YTo Takoe
XKECTKOCTh BOJBI? UTO Takoe BpeMeHHas

Fe Fe

Pacrsop NaCl Pactsop NaCl
KECTKOCTD? e e 2) Uro

Takoe Koppo3us MetayuioB? [lepen BamMu pUcCyHOK, Ha KOTOPOM M300pakeHHb! JBa cTakaHa. Kakue
peakiuu OyayT MpoucxoauTh TaM? B kakoM cTakaHe peakuus npoiia osictpee? [Touemy?
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8. 1) B mpobupky ¢ pactBopom conu X n00aBwIM BemecTBo Y. B pe3ynbTare peakiuu Habm0 12511
o0Opa3oBaHHe METaJlIa, HIMEIOIIETO B CIIUTKE KPACHBIN 1BET. V3 Mpeio)keHHOTo TIepevHs BEIIECTB
BbIOEpUTE BemecTBa X U Y, KOTOPBIE MOTYT BCTyHaTh B OMMCAHHYIO peakiuio: 1) kapOoHAaT Kamws;
2) cynsdar meau(ll); 3) uunk; 4) kanmii. CocTaBbTe YpaBHEHUE PEAKIINH:

2) B yeThIpéx mpoHyMepOBaHHBIX MPOOUPKAX HAXOJATCS PACTBOPHI XJIOpUA0B Maruus, xenesza(ll),
amoMuHus 1 HaTpusi. Kak unentudunmposarts 311 BemectBa? CocTaBbTe IIIaH SKCIIEPUMEHTA U
YpaBHEHUSI COOTBETCTBYIOLIUX PEAKIIUI.

Peaktus FeCl2 MgClI2 NaCl AICI3
1)
2)
3)
4)

9. Hamnummte ypaBHEHHS peakiui, C IOMOIIBI0 KOTOPHIX MOKHO OCYIIECTBUTH CIIEAYIOIINE
MIpeBpaICHHUS:
1) FeS2 — Fe203 — Fe — FeCl2 — Fe(OH)2 — FeSO4
2) MeTaii KpacHOTO IBETa COXKIJIM B XJIOPE, a MPOAYKT peaKIi pacTBOPUIH B Boje. B
MOJTyYEHHBIH PAacTBOP JI0OABHIIN IMIETI0Yb, BBIITABIIUN 0CaJ0K CHHETO I[BeTa OT(HUIBTPOBAIN H
MPOKAJIWIIN, TPU HArPEBaHUU MPOAYKTA IPOKATUBAHUS YEPHOTO LIBETA C KOKCOM OBLI MOJIy4YeH
MCXOJHBIN METall.
3) Hans! BemectBa: CaCO3, CuO, pactBopsl NaOH, K2SO4, HNO3, H202, CaCO3.
Hcnonb3yst Boay U HEOOXOAMMBIE BEIIECTBA TOIBKO U3 3TOTO CIIUCKA, MTOJTYYUTE B IBE CTAIUU
ruapokcua Menu(Il). OnummmTe npu3HaKky MPOBOAMMBIX pPeakiuid. JIJiss OqHON peaKiuu
HaIUIIUTE COKPAIIEHHOE HOHHOE YPaBHEHUE PEAKIIUH.

10. Paccuwraiire:
1) maccy okcuaa JIUTHSL, KOTOPBIM 00pa3yeTcst Ipu COKUTaHUM B KUCIOPOAE 4,2 T TUTHSL.
2) Maccy alTrOMHUHUS, TPEOyeMOro JIsl MOIy4YeHHs BOJopoa (H.y.) U3 COJITHON KUCIIOTHI,
HeoOxoaumoro st BocctaHoBieHust okcuaa meau(Il), oGpazosasiierocs mpu pasznoxeHuu 63,7
r ruapokcuaa meau(Il).
3) MaccoByIO JIOJII0 METAJJIOB B CMECH aTFOMUHHMS M MEJIU NP B3aumoaencTsuu 10 T cmecu ¢
M30BITKOM pacTBOpa cepHOii KucnoThl. [Ipu 3TOM BIIENUICS BOIOpoa 06beMoM 6,72 11 (H. V.).

Ne 1.1) 2; 8; 2; 2) +1, Na2O; NaOH; NaH; 3) a) Li, Na, K, Rb, Cs; 6) Li, Na, K, Rb, Cs.

Ne 2. Merannuueckas.

Ne 3. 3124124.

Ne 4, —.

Ne 5. —.

Ne 6. a) 1) MoOs + 3H2 — Mo + 3H20; 6) 1) Cu(OH). + 2HCI = CuCl; + 2H-0.

Ne 7. 1) B Boje pacTBOpeHBI THIpOKapOOHATHI Kamblins U MarHust. OHH HEYCTONYUBBI K HATPEBAHHIO;
2) HeoOX0IMMO CPaBHUTH AKTUBHOCTh METAJIJIOB, B IIEPBYIO OUepeab pa3pyuiaeTcs 0ojiee akTUBHBII
MeTaJl.

Ne 8. 1) cynbdat meau(ll) + munk; 2) YV 3THX coyield pa3HOE OTHOIIEHUE K PACTBOPY MIETOYH.
Coenunenus xene3a(+2) Jerko OKUCIAIOTCS KUCIOPOIOM BO3/TyXa U MEHSIOT I[BET.

Ne 9. 1) +O; +CO; +HCI; +NaOH; +H>SOg4;

2) Cu + Cl2 = CuClp; CuClz + 2NaOH = Cu(OH)2 + 2NaCl; Cu(OH)2 =CuO + H20; CuO + C=Cu +
CO;

3) CuO + HNO3 —; Cu(NQOs)2 + NaOH —.

Ne10.1)9r; 2) 11,7 1; 3) 54%.
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TEMBbI IIPOEKTOB (aas ®I'OC)

bezonacHOCTb 3(UPHBIX Macell.

Buonorudeckre u numieBbie J0OABKH.

Bopsba ¢ BpeaureasimMu.

Bnusiaue TsDKENBIX METAaJUIOB Ha aKTUBHOCTH (pepMEHTa KaTalla3bl.

Brusiaue ¢ropua-nona Ha sMaib 3y00B.

Bopna, koTopyto MbI IlbeM

Bonopon kak anbTepHaTUBHBIN BUJI TOIUIMBA.

Bonopon.

Bo3ayx, KOTOPbIM MBI JbIIINM

Bce o nuie ¢ ToYKH 3peHHst XUMHUKa

EcTb 1 namsTh y BOJbI?

3arpsi3HeHueE CHera.

3amaxu, KOTopble jeyar ((pUToTepanws).

W3zrorosneHue 6arapeu TepMoIiap U U3MEpeHUe TeMIepaTyphbl.

W3roroBieHue caMoebHbIX MPUOOPOB Ul JEMOHCTPALIUHU IEHCTBHSI MArHUTHOTO TIOJIsl HA IIPOBOJHUK C
TOKOM.

W3yuenne BO37eMCTBUS KUCIOTHBIX J0XKCH Ha OKPYXKAIOIYI0 cpeny (pacTeHUs, HaMATHUKH).
N3ydenue coctaBa U CBOMCTB MPOTUBOrOJIONEAHBIX PEAr€HTOB, UCIIOIb3yEMbIX Ha JOpOrax ropoja.
W3zyuenne hepMEHTATHBHON aKTUBHOCTH OMOJIOTUYECKUX KUIKOCTEH.

N3ydyeHne XMMHUYECKON OCHOBBI TUIIEBBIX 100aBOK.

HckyccTBeHHOE BhIpallliBaHUE KPUCTAJIOB, B T. Y. )KEMUYT, aJIMa3.

Vcnonb30BaHue MUHEPAIbHBIX Y00pEHU.

Hcnonb3oBanue HePTENpOayKTOB.

HccnenoBanue BAMSHUS KOHIIEHTPALMU pearupyroliyux BeUIeCTB, TEMIIEPATyphl U KaTaau3aTopa Ha
CKOpPOCTh XUMHUYECKOM peaKIUH.

HccnenoBanue opexoB MUHIAJSA Ha COIEPKAHUE IUAHUI- HOHOB.

UccnenoBanue Gpu3NKO-XUMHUECKHX CBOMCTB Kpaxmara.

HccnenoBanne XUMUYECKUX CBOMCTB acMpUHA U N3YYEHHE €ro BIUSHUS Ha OpraHU3M YeJIOBeKa.
HccnenoBanne XMMHUYECKOTO COCTaBa MapMeliaja.

HccnenoBanne XMMHUYECKOTO COCTaBa vasl.

Kak mosmy4ars 3J1eKTpOIHEPIHIO U3 XUMUYECKHUX B3aMMOACHCTBHM BEIECTB (JIMTHEHUKEIbHbIE OaTapeku
U IpyTHe BUJbI).

Kakne xuMndeckue peaklinu nepeBosT KHUIKOCTh B YETBEPTOE arperaTHoe COCTOsHUE (T1a3Ma).
KapOoHOBBIE KUCIIOTHI B )KU3HU YEIOBEKA.

Koppo3us xene3a B pa3iMuHbIX cpeaax.

Kpacutenu - HatypaibHble WIN HCKYCCTBEHHbBIE?

JlunioBerit it Men?

MeTtop1 3aMOpaKUBaHUs BOABI.

«HapoaHoe» npuMeHeHne HeYTUIIM3UPOBAHHBIX O0UEK U3-110]T XUMPEAreHTOB.

Hayka Ha cTpake 310poBbs. BiusiHue yibTpa3ByKa Ha OpraHu3M UYEJIOBEKA U yIbTPa3ByKOBast
JMarHOCTHKA.

HebnaronpusTHble 5K0JIOTHYECKUE TTOCIEACTBUS PAa0OTHI TEIIOBBIX JBUTATENEH.

O, moxonax! [Tonesnoe nnu BpeTHOE TAKOMCTBO?

Omnpenenenre KayecTBa BOJIbl B HAllIEeM BOJOEME.
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