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IHosicHuTeIbHAS 3aNIMCKA

[Ipu peanuzanuu nporpaMMbl OYAYyT YUYTEHbI ICUXOJOTUYECKUE OCOOCHHOCTH
obOyuaroruxcs ¢ 3[1P (BapuanT 7.1):

- 3aTPyIHEHUS B YCBOCHUH YUEOHBIX MTPOrpaMM, 00yCIIOBICHHbIE HEJJOCTATOUHBIMH
MO03HABATENIbHBIMU CIIOCOOHOCTSIMU, CHEIU(PUUECKUMU pacCTpOMCTBAMU
TICUXOJIOTUYECKOTO Pa3BUTHS (IIKOJIBHBIX HABBIKOB, PEUU U JP.);

- HapyIICHUSIMU B OpraHU3alliu JesATeIbHOCTH U/ U TOBEACHHUS;

- HEIOCTaTK! B (DOPMUPOBAHHH BBICIIIUX MICUXUYECKUX (HYHKITHIA,

- 3aMEJUICHHBIN TeMIT JIM0O HEPABHOMEPHOE CTAHOBJICHHUE [TO3HABATEILHON
NeSATEIbHOCTH, TPYTHOCTH MPOU3BOJILHON CaMOpETyJISIINY;

- BO3MOYKHBIE HAPYLICHUS PEYEBOM U MEJIKOW PYYHOU MOTOPUKH, 3PUTEITBHOTO
BOCHPUSATHUS U MPOCTPAHCTBEHHONW OPUEHTUPOBKU, YMCTBEHHOH pabOTOCIIOCOOHOCTH
Y SMOLMOHAJILHON c(ephl.

OOpaszoBaTenbHas AESITEIBHOCTh U TEKYIIasl (POMEXYTOUHON aTTECTAlUU
MPOBOJIUTCS € YU4ETOM cielIU(UKHN YCBOCHUS 3HAHUHM, YMEHUN U HAaBBHIKOB
obOyuaromumucs ¢ 3I1P ¢ yueTom TeMmna yuyeOHO# pabOThI («IOMIArOBOMY
NpeabIBICHUH MaTepuaia, T03UPOBAHHON MOMOIIM B3POCIIOr0, HCIOJIb30BaHUU
CHELMATIbHBIX METOJOB, IPUEMOB U CPEJCTB, CIIOCOOCTBYIOIIMX KaK 00LIEeMy
pa3BUTHIO 00YYAIOIIErOCs, TAK M KOMIICHCAIIMU MHINBHUYyalIbHBIX HEIOCTATKOB
pa3BUTHS); 0OOeCTIeYeHNEM MHANBUAYATLHOTO TeMIIa OOYUYEeHUS U IPOJABMKCHUS B
o0pazoBaTeILHOM MPOCTPAHCTBE 1151 oOyuatomuxcs ¢ 311P.

[Tpu mpoBeneHuy aTTecTalii HEOOXOAUMO CO3/1aBaTh CHEIHATBLHBIC YCIOBUS IS
obyuarommxcs ¢ 3I1P:

* Ocobas ¢opma opraHu3alyy aTTecTaluu (B Majoi rpynre, MHAUBUAYAIbHYIO) C
y4eTOM 0COOBIX 00pa30BaTENbHBIX MOTPEOHOCTEN U MHAMBUAYATBLHBIX OCOOEHHOCTEHN
oOyuaroruxcs ¢ 3I1P;

* [IpuBbIuHas 0OCTaHOBKA B Kiacce (MPUCYTCTBHE CBOETO YUUTEIS, HATUIHNE
MPUBBIYHBIX JIJIs1 OOYYAIOIINXCS MHECTHUECKUX OTIOP: HATJISIIHBIX CXeM, ITIabJI0HOB
OOIIEeT0 X0/1a BHIMIOJIHEHUS 3a/1aHU);

* [IpucyTcTBUE B Havasie pabOThI ATara 00IIei opraHu3aluu JesaTeIbHOCTH;



* AgantupoBaHue HHCTPYKIMH C YIETOM 0COOBIX 00pa3oBaTeIbHBIX NOTPEOHOCTEH
Y MHAUBHUyalbHBIX TPyAHOCTEHN 00yyvarommuxcs ¢ 3I1P:

. [Tpu HEOOXOAUMOCTH alanTUPOBAHKE TEKCTA 3aJaHUs C YI€TOM OCOOBIX
o0Opa3oBaTeIbHBIX

NOTPEOHOCTEN U MHANBUAYAIBHBIX TpyAHOCTEH oOyuatonuxcs ¢ 3[1P (6onee
KPYIHBINA MIPUPT, 4ETKOE OTTPAHUYCHUE OJJHOTO 33aHUs OT APYTOro; YIPOIIeHNE

(bOpMYITPOBOK 3aaHUS TI0 TPAMMATHIECKOMY U CEMAaHTUYECKOMY O(DOPMIICHHIO U

ap.);
. pu He0OXOUMOCTHU TIpeiocTaBlieHue nudpepeHTupoBaHHON TOMOIIH:
CTUMYJIMPYIOIIEN

(omoOpeHnune, IMOIMOHATBHAS TTOIEPAKKA), OPraHU3YIOIEH (MpUBIICYECHUE
BHUMAaHUSI, KOHIIEHTPUPOBAHKE HA BBIMOJHEHUH paOOThl, HATOMUHAHUE O
HE0OXOMMOCTH CaMOTIPOBEPKH ), HAIIpaBJIstolel (MTOBTOPEHUE U Pa3bsICHEHUE
WHCTPYKIIUH K 33JIaHUIO);

* YBEJIMUCHHE BPEMEHHU HA BBHIMIOJHEHHE 3a]IaHU;

* BO3MOXKHOCTb OpraHU3aIlKi KOpOTKOro nepepoiBa (10-15 MuH) mpu HapacTaHuu B

IIOBCACHHUU p€6€HKa HpOfIBJ’IeHI/Iﬁ YTOMJICHHA, HCTOLICHMA.

[Iporpamma o XuMuu Ha ypOBHE OCHOBHOTO OOIIIET0 00pa30BaHus COCTaBJICHA HA
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM
porpamMMbl OCHOBHOTO 00111ero oOpa3zoBanus, peacTtaBieHHbx B DI'OC 000, a
TaK)K€ Ha OCHOBE (pefiepalibHOM paboueld MporpaMMbl BOCIIUTAHUS U C YUETOM
KOHLETILIUY MTPENOoIaBaHus y4eOHOro npeaMera « XumMus» B 00pa3oBaTeIbHbIX
opranuzanusax Poccurickon @enepanumu.

[Iporpamma no xumMuu pazpadboTaHa ¢ UEIbI0 OKa3aHUsI METOIMYECKON TOMOILHU
YUUTEITI0 B CO3/IaHUH paboueil MporpaMMbl 10 y4eOHOMY TIPEIMETY.

[Iporpamma o xumMuu Ja€T NpeCTABICHUE O LEISX, OOIIeH cTpaTeruu 00yYeHus,
BOCIIUTAHUS U Pa3BUTHSI 00YUAIOIIUXCS CPEICTBAMHU YU4EOHOTO MpeIMeTa,
yCTaHaBIMBAET 00s3aTEIHLHOE MPEAMETHOE COACpIKaHUE, TIPETyCMaTPUBAET
pacrpeiesieHre ero o KjaccaM U CTPYKTYPUPOBaHUE IO pa3ziesiaM U TeMaM

MporpaMmal 110 XUMHH, OIIPCACIIACT KOJIMYCCTBCHHLIC 1 KAUCCTBCHHBIC



XapaKTEPUCTUKH COACPKAHMSL, PEKOMEHIYEMYIO MTOCIIE0BATENLHOCTD U3YUECHMUSI
XUMHH C y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JOTUKN y4€OHOTO
poluecca, BO3pacTHbIX 0COOEHHOCTEN 00yUaroIUXCsl, ONPEAEIET BO3MOXKHOCTH
peaMeTa ISl peau3alii TpeOOBaHUM K Pe3yJIbTaTaM OCBOEHHUSI OCHOBHOM
00pa30BaTeNbHOM MPOrPaMMbI Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl, a TAKKe
TpeOOBaHUIl K pe3ynbTaTaM 0Oy4eHUs XUMHUH Ha YPOBHE L€ U3yUeHUs IpeaAMETa
Y OCHOBHBIX BUJOB YYEOHO-TI03HABATEIBHON AEATENBHOCTH 00YHaIOIIErocs 1o
OCBOEHUIO yUYEOHOI0 COJIepKaHNsA.3HAHUE XUMHUH CIYKUT OCHOBOU IS
(dbopMUpOBaHK MUPOBO33PEHHUsI 00YUaIOIIErocs, €ro MPECTaBICHUHN O
MaTepuaIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (DOPMUPYEMbIE XUMUEH
IPEJICTaBICHUS O B3aMMONPEBPAIICHUAX SHEPTUN U 00 3BOJIOLUY BEIIECTB B
IPUPOAE, O MYTAX PEIICHUS II100aJbHBIX MPOOJIEM YCTOMYMBOTO PpPa3BUTHUS
YeJIOBEYECTBA — CBIPHEBOM, DJHEPreTHUYECKOW, NHILEBOW U SKOJIOTUYECKON
0€e301acHOCTH, IPOOJIEM 3PAaBOOXPAHEHHUSL.

N3ydyenne xumuu:

CHOCOOCTBYET peanu3aliiii BO3MOXKHOCTEH /Il caMOpa3BUTHUSL U (POPMUPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 001Iel U (PyHKINOHATBHOW TPAMOTHOCTH;

BHOCHUT BKJIaJl B ((OPMHUPOBAHHNE MBIIUICHHUSI U TBOPUECKUX CIIOCOOHOCTEN
00yJaroluXxcsl, HABBIKOB UX CAMOCTOSITENIbHOM y4eOHO e TeNbHOCTH,
OKCIIEPUMEHTAJIBHBIX U HCCIEAOBATEIIbCKUX  YMEHHM,  HEOOXOIUMBIX
KaK B [IOBCEHEBHOM KHU3HU, TaK U B MPO(PECCUOHAIBHON 1eATEIbHOCTH;

3HAKOMMUT CO CIEUU(PHUKON HAYYHOTO MBILIJIEHUS, 3aKJIaJIbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIs/1a HA €IMHCTBO NPUPOABI M YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUN €CTECTBEHHOHAYYHOU IPaMOTHOCTH O0yYarOIXCs;
criocoOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHHUS K €CTECTBEHHO-HAYUYHBIM
3HaHUSM, K IPUPOJIE, K UETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOIHYECKOE 00pa3oBaHHe
00yJaroIMXCsl.

JlanHble HanpaBiieHUs B 00yYE€HUH XUMUU 00€CIIeYUBaIOTCS CeU(pUKON
coJiepKaHusl y4eOHOT0 IpeMeTa, KOTOPBI SIBISETCS MeAarorndyecku
aJlalTUPOBAHHBIM OTpaX€HUEM 0a30BOI HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare eé

pa3BUTHA.



Kypc xumun Ha ypoBHE OCHOBHOIO OOILEro OOpa30BaHHUS OPUEHTHPOBAH HA
OCBOEHHUE 00YYAIOUIUMHUCS CUCTEMBI IEPBOHAYANBHBIX MOHITHI XUMHH, OCHOB
HEOPraHWYECKON XUMHH U HEKOTOPBIX OTAEIBbHBIX 3HAYUMBIX ITOHATHN
OPraHUYECKON XUMUH.

CrpykTypa copepxaHusi IporpamMmsl 10 XUMHUH C(POPMHUPOBAHA HA OCHOBE
CHUCTEMHOT0 NOX0/1a K €€ n3yueHuro. ColeprkaHue CKIaabIBaeTCs U3 CUCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATHI O XMMUYECKOM
peakuuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTaHU30BAHBI 110 IPUHIUITY
IIOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

ATOMHOMOJIEKYJIIPHOTO YYEHHsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;
[Tepunoanueckoro 3akona J[.M1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XMW, YYCHUS O
CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

IpECTaBICHUNA 00 NEKTPOIUTUUECKON AUCCOLUAIIMY BEILIECTB B PACTBOPAX.
TeopeTndeckne 3HaHUs pACCMAaTPUBAIOTCSA HA OCHOBE SMIIMPUYECKHU IMOJTYyUYECHHBIX U
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS MIOCIIEA0BATENBHO OT OJTHOTO YPOBHS K
JPYroMy, BBINOJIHAS (PYHKIIUU OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS
Y BO3MOXHOCTEH MPAKTUYECKOr0 MPUMEHEHHUS U MOJTYYEHUS U3y4aeMbIX BELECTB.
OcBoeHue MporpaMMsbl 10 XUMHUHU CIOCOOCTBYET (POPMHUPOBAHUIO IPECTABICHUS O
XUMHAUYECKOMN COCTABJIAIONIEN HAYYHOW KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOMN
IPUPOBI, IEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM MO3HAHUs B
Hayke. 3yueHne XuMuu NpouCcXOAuT C MPUBICYEHUEM 3HAHUN U3 paHee N3YUEHHBIX
y4eOHbIX npeamMeToB: «OKpyxaroimuid Mup», «buonorus. 5—7 knacce» u «dusuka. 7
KJIace».

[Tpu n3ydeHnr XMMUU MPOUCXOAUT POPMUPOBAHUE 3HAHUN OCHOB XUMHUYECKOU
HAyKH Kak 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKOM 1eATEeIbHOCTH
YeJIoBEKa U Kak OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpBI. 3aaua yueOHOro
IpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUIN — BAXKHEUILINX
(bakToOB, MOHATUH, 3aKOHOB U TEOPETUYECKUX TTOJIOKESHHM, TOCTYITHBIX 0000IIeHUI
MHUPOBO33PEHYECKOTO XapaKTepa, A3blKa HAYKH, B MPUOOIIEHUH K HAYYHBIM METOIaM

MO3HAHWA IIpKU H3YYCHHUHM BCHICCTB M XHMHYCCKHX peaKHHﬁ, B



(GbopMHpPOBAHUY U PA3BUTHUU MMO3HABATEIBHBIX YMEHUHN U UX IPUMEHEHUH B y4eOHO-
MO03HABATENIbHOMN U y4eOHO-HUCCIeI0BATENbCKON AeSITEIbHOCTH, OCBOSHUH MPABUI
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Tpu u3y4eHNHr XUMMHUHN Ha YPOBHE OCHOBHOTO 00IIIEro 00pa30oBaHMs BAXKHOE 3HAUECHUE
npUOOpPENH TaKUe LU, KaK:

dbopMHpOBaHUE  HWHTEJUIEKTYaJIbHO pa3BUTOM JMYHOCTH, rOTOBOM K
caM000pa30BaHUI0, COTPYIHHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO PEIICHU,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;
HaIIPaBJICHHOCTh OOYYEHUsI Ha CUCTEMATHYECKOE MPUOOIIEHNE 00yJatomuXcs K
CaMOCTOSITENIbHOM MMO3HABATEIBHON ACSITETFHOCTH, HAYYHBIM METOIaM TO3HAHMUS,
(GOopMUPYIOLIUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUH;

obecrieueHue yCJIOBH, CHOCOOCTBYIONIUX MPUOOPETEHUIO 00YUaIOIUMUCS OIbITa
pa3HOOOpa3HON AESITEIbHOCTH, TO3HAHUS U CAMOTIO3HAHUS, KJIFOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIIMH ), UMEIOLINX YHUBEPCAIbHOE 3HAUEHHE ISl Pa3IMUHbIX
BUJIOB JICATEIHHOCTH;

(dopMupoBanue oOuiel pyHKINOHAIBHON U €CTECTBEHHO-HAyYHOU IPaMOTHOCTH, B
TOM YHUCJIE YMEHHI OOBSACHATH U OLIEHUBATH SIBJICHHS OKPY’KAIOIIEro MUPA,
WCITOJIB3YsI 3HAHUS U OTIBIT, TIOJYICHHBIC TTPU H3YUYCHUH XUMUH, IPUMEHSTh UX MPU
pelieHnu IpooieM B MOBCETHEBHOM KU3HU U TPYIOBOM IEATEIbHOCTH;
dbopMupoBaHKEe y 00YJArOIIMXCS TYMAaHUCTHUECKHUX OTHOIIIEHUH, TOHUMAaHHSI
LEHHOCTU XUMUYECKUX 3HAHUM JUIsI BBIPAOOTKHU IKOJIOTUYECKH 11e51eCO00pa3HOTro
MOBE/ICHUS B OBITY U TPYAOBOH JAEATEITLHOCTH B IEJISIX COXPAHEHHUS CBOETO 37I0POBbS
Y OKPY’KAIOILEN TPUPOJAHOMN CPELBI;

pa3BUTHE MOTHBAIlMM K OOY4YEeHHWIO, CIIOCOOHOCTEH K  CaMOKOHTPOJIO U
CaMOBOCIHUTAHHUIO HA OCHOBE YCBOEHUS 00I1I€YEI0BEUYECKUX LIEHHOCTEN, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY NPO(HIIA M HAMTPaBICHHOCTH JaIbHEHIIIETO O0ydICHHUS.
OO11ee YnciIo 4acoB, peKOMEHIOBAHHBIX I U3YYeHHsI XUMUH, — 136 yacos: B 8

KJ1acce — 68 yacoB (2 yaca B HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJEIIO).

Conepxkanue 00y4yeHust

8KJIACC



[IepBOHAaYAIBHBIE XUMHUUYECKUE TTOHATHS

[Ipenmer xumun. Ponp XMMuUM B )KM3HU Y€IOBEKA. XUMUS B CUCTEME HAyK. Tena u
BellecTBa. PU3NUECKUE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE BEUIECTB.
[TonsiTne 0 MeToaxX MO3HaHMS B XUMHH. YncThie BemecTBa u cMec. CiocoOb!
pa3aeneHust CMeCen.

ATOMBI U MOJIEKYJIBL. XUMUYECKHUE 3IIeMEHTHI. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U ClIOXKHBIE BeleCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumnueckas popmysa. BanreHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHasg macca. MaccoBast 101l XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.
KomnuectBo BemecTBa. Monb. Mousipaast macca. B3anMocBsi3p KOJTMYECTBA, MacChl U
YyHuca CTPYKTYPHBIX €UHUIL BellecTBa. Pacuérsl o hopmysiaMm XUMHUYECKUX
COCMHECHUM.

PuU3NYECKUE U XUMUUYECKUE ABICHUSA. XUMUYECKAsI pEaKIUs U €€ NpU3HAKU. 3aKOH
COXpaHEHHS MacChl BEIlleCTB. XUMHUUeCcKue ypaBHeHus. Knaccudukarus
XUMHUYECKUX PeaKIUil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIeHHUsI, OOMEHA).
XUMHUYECKHUIN SKCTIEPUMEHT:

3HAKOMCTBO C XUMHUYECKOM MOCYI0M, MpaBUIaMu pabOThI B 1a0OpaTOpUu U
npuémamu oOpaIieHus ¢ 1a0opaTOpPHBIM 000PYOBAaHUEM, U3YUCHHUE U OITUCAHUE
(bU3nYECKUX CBOMCTB 00pa31l0B HEOPraHUYECKUX BEIIECTB, HAOIOICHHE
busnueckux (MIaBJIeHUE BOCKA, TasTHUE JIb/Ia, PACTUPAHUE caxapa B CTYIKE, KUTICHUE
Y KOHJICHCAIUS BOJIbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATMBAHUE MEIHOM
MPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTOW) SIBJICHUM, HAOII0/ICHUE U ONTUCAHUE
MPU3HAKOB NMPOTEKAHUSI XUMUUECKUX peaklnil (pa3ioKeHue caxapa,
B3aMMO/ICHCTBUE CEPHOUN KUCIOTHI C XJIOPUJIOM Oapusi, pa3sioKeHHEe TUAPOKCHIA
menu (I) mpu HarpeBanum, B3aMMOCICTBUE KeJie3a ¢ pacTBOpoM coiu Meau (II),
U3y4YeHHUE CIIOCOOOB pa3/IesieHrs cMecei (C TOMOIIBI0 MaruuTa, GuiIbTPOBaHHE,
BBITIApYBaHUE, JUCTUILISIMUSA, XpoMaTorpadus), MPOBEICHUE OUYNCTKU TOBAPEHHON
COJIM, HAOJIIOICHUE U ONTMCAHUE PE3yJIbTaTOB MTPOBEICHMS OTIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MACChl, CO3aHUE MOJIEJICH MOJIEKYJI

(IIapOCTEePKHEBBIX ).



Baxneimme npeacTaBUTEN HEOPTaHUYECKUX BELIECTB

Bo3nyx — cmech razoB. Cocta Bo3ayxa. Kucinopox — a3neMeHT 1 IpocToe BEIIECTBO.
Haxoxaenue kucinopoja B mpupojie, pusndeckrue 1 XMMHUYECKUE CBOMCTBA (peakiuu
ropenus). Okcunpbl. I[lpumenenne xuciaopoma. CrmocoObl MOMy4YeHUS KHCIOpOAa
B 1a0OpaTOpPUU U MPOMBIIUICHHOCTH. KpyroBopot kucnopoja B npupojae. O30H —
AITOTPOIHAS MOAUDUKALIMS KACTIOPOa.

TennoBoit 3¢ hekT XumMudIecKor peakiui, TEPMOXUMHUECKUE YPABHEHUS, IK30- U
SHAOTEPMUYECKHUE peaKnU. TOMIMBO: YyTOJb U METAH. 3arpsi3HEHUE BO3/1yXa,
YCWICHHE MMapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u pocroe BemecTBo. Haxoxienre Bonopoaa B pupose,
bu3nUecKue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI noyueHus. KucioTs
Y COJIH.

MoutsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMHUYECKUM YPaBHEHUSIM.

dusnueckue cBoMCcTBa BOJbI. Boa kak pactBopurens. PactBopel. HacskllieHHbIE 1
HEHACBHIIIEHHBIE PACTBOPHI. PACTBOPUMOCTH BEIIECTB B BoAE. MaccoBas 1014
BEILIECTBA B PACTBOpE. XMMHUECKHUE CBOMCTBA BOIbI. OCHOBaHMs. Poiib pacTBOpOB B
MIPUPOJE U B )KU3HU YenoBeKka. KpyroBopoT Bozibl B mpupoIe. 3arps3HEHUE
MpUPOAHBIX BOA. OXpaHa U OYUCTKA IPUPOIHBIX BOJI.

Knaccudukanus nHeoprannueckux coenunennii. Oxcupl. Knaccudukaims okcumos:
coJyieoOpa3zytoiire (OCHOBHBIC, KUCIOTHBIC, aM(POTEPHBIC) U HECOTIE00pa3yoIue.
Howmenknartypa okcnioB. @u3ndeckue 1 XUMUYECKUE CBOMCTBA OKCUIOB. [lonyueHue
OKCH/JIOB.

OcHoBanust. Knaccudukaius 0OCHOBaHU: MIENOYN U HEPACTBOPUMBIE OCHOBAHMSI.
Howmenknartypa ocHoBaHu. PU3NYECKUE U XUMUYECKAE CBOMCTBA OCHOBAHUM.
[Tomyyenne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciaot. @uznyueckue u
XAMHYECKUE CBOMCTBA KUCNOT. P aktuBHOCTH MeTasioB H.H. bekerosa.
ITonydyenue KUCIIOT.

Comu. Homenknarypa coneil. dusndeckne 1 XUMHUYECKUE CBOMCTBA COJIEH.
[Tomydyenue counen.

I'eneTuueckas cBs3b MCXKAY KilacCaMHU HCOPIraHNYCCKUX COG,Z[I/IHCHI/II\/’I.



XUMHUYECKUMN IKCIIEPUMEHT:

KaueCTBEHHOE ONPEEICHUE COAEPKAHMSI KUCIOPO/Ia B BO3AYXE, MOIYUYEHUE,
coOupaHue, pacrio3HaBaHUE U U3yUYE€HHE CBOMCTB KUCIOPO/a, HaOII0AeHIE
B3aMMOJICUCTBUS BEUIECTB C KUCIOPOJAOM U YCIOBHS BOSHUKHOBEHHSI U MPEKPALCHUS
ropenus (moxapa), 03HaKOMJIEHHE ¢ 00pa3laMHi OKCUOB U OMTMCAHUE UX CBOWCTB,
NoJIy4eHue, COOMpanue, paclio3HaBaHUE U U3yYEHUE CBOMCTB BOAOPOIa (TOpeHue),
B3auMoO/IelicTBIE Bogopoaa ¢ okcusioM Menu (II) (Bo3MoxkHO HUCTIOJIB30BAHKE
BUJIEOMATEPUAIIOB), HAOIO/IeHHE 00pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb,
UCCIIEIOBaHNE OCOOCHHOCTEHN pacTBOPEHUS BEUIECTB C Pa3IMUYHON PAaCTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOU J10JIEN PACTBOPEHHOTO
BEII[ECTBA, B3aUMOJICUCTBUE BOJIBI C METAJJIAaMU (HATPUEM U KaJIbIIeM) (BO3MOKHO
UCITI0JIb30BAaHUE BUJEOMATEPHUAIIOB), HCCIIEOBAaHUE 00Pa310B HEOPTraHUYECKUX
BEIIECTB PA3IUYHBIX KJIACCOB, HAOIO/IEHNE U3MEHEHHSI OKPACKU MHIMKATOPOB B
pacTBOpax KHUCIOT M IejoueH, u3ydeHue Bzaumoierictus okcuia meau (1) c
PacTBOPOM CEPHOM KUCIIOTHI, KUCJIOT C METAJJIAMH, PEAKIIUIA HEUTpaIu3aluu,
MOJIyYE€HHE HEPACTBOPUMBIX OCHOBAHMI,BBITECHEHHE OJJHOTO METAIIA JPYTUM M3
pacTBOpa COJIH, PEICHHE SKCIIEPUMEHTAIIBHBIX 3aa4 1o Teme «BaxHeilime Kiaccol
HEOPTaHUYECKUX COCTUHEHUI.

[Tepunonnueckuit 3akoH u llepuoauueckas cucrema XuMudeckux 3semMeHTos J[. 1.
MenaeneeBa. CtpoeHre aTOMOB. XUMHUYECKask CBsA3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH

[TepBbie MOMBITKY KJIaCCUPUKAIIMU XUMUYECKUX 3JIeMEeHTOB. [loHsTHE O TpymnIax
CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMETbHBIE METAJUIbI, TaJIOTE€HBI,
WHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPBhIE 00pa3yroT aM(pOTEPHbBIE OKCUIBI U
TUAPOKCHUJIBI.

[Tepnoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHYECKUX diemeHToB [[.1.
MenneneeBa. KopoTkonepuoanas u jymmHHONIEpHoaHAs hopMbl [leproaudeckoit
CUCTEMBI XUMHUUYeCKHX diieMeHTOB J[.11. Menneneesa. [lepuoas! u rpyniisl.
Du3NYECKU CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.
Crpoenne atoMoB. CocTaB aTOMHBIX sAep. M30Tonel. DnekTponsl. CTpoeHUE

SJICKTPOHHBIX 000JI0YE€K aTOMOB IEPBBIX 20 XUMHUYECKHUX DJIEMESHTOB



[Tepuomnueckon cucremsl J.1. Menneneea. XapaKTepUCTUKAa XUMHAYECKOTO
AJIEMEHTA M0 ero noyuoxeHuro B [lepuoanueckoit cucreme 1.11. Menaeneena.
3aKOHOMEPHOCTHU U3MEHEHHUS pAINyCa aTOMOB XUMHYECKUX AJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIaM U NEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa U [lepruoanyeckoi CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB JJI pa3BUTHUS HAyKH U NpakTuku. /.. MenneneeB — yuéHsiil 1
rpakIaHuH. XMMHYECKas cBs3b. KoBanenTHas (monsipHast W HEMOJIApHAas)
CBSA3b.

DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb okuciieHus. OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Ipouecchbl
OKHCJIEHUS U BOCCTAHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKHUI SKCTIEPUMEHT:

u3ydeHre o0pa3loB BEIECTB METAIJIOB U HEMETAJIJIOB, B3aUMOJICICTBUE THAPOKCHIA
LIMHKA C PACTBOPaMU KUCIJIOT U LIEJI0YEH, IPOBEIECHUE OIBITOB, UUTFOCTPUPYIOLIUX
IPUMEPBI OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKLUI (TOPEHHE, PEAKIINH
Pa3IoXKEHUs!, COeAMHEHNU).

MexnpenMeTHbIe CBSI3H

Peanusanus MeXIpeIMETHBIX CBA3EN IPU U3YUEHUN XMMHUHU B 8 Ki1acce
OCYILIECTBIISIETCS Yepe3 UCTOIb30BaHUE KaK OOUINX €CTECTBEHHOHAYYHBIX MOHATHUH,
TaK ¥ NOHATUH, SABJISIIOIIUXCA CUCTEMHBIMU JUISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO011e ecTeCTBeHHOHAaYYHbIE TOHATHUS: HAyYHbIN (DaKT, TUIIOTE3a, TEOPUS, 3aKOH,
aHanu3, CUHTE3, KjJaccuuKalus, NIepuogUIHOCTb, HA0II0IeHHE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusnka: MaTeEPUs, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIBI,
pazioaKTUBHOCTb, MOJIEKYJIA, QJIEKTPUUYECKUH 3apsil, BELIECTBO, TENO0, 00BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, PU3NYECKUE BEIUYNHBI, €IMHULIBI U3MEPEHUS,
KOCMOC, IJTAaHETHI, 3BE31bI, COoHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, TIOJIE3HbIE
MCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.
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9 KJIACC

BemecTBo 1 XumMuyeckas peaxius

[lepnonnueckuit 3akoH. [lepuoanueckas cucrema XUMHUYECKHX 3ieMeHTOB .M.
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNHN CBOWCTB
XUMUYECKHUX 3JIEMEHTOB IIEPBBIX TPEX NEPUOIOB, Kalus, KAIbLUA U UX COCITUHCHUN B
COOTBETCTBHH C MOJIOKEHUEM DJIEMEHTOB B [leproanyeckon cucreme u CTpOCHUEM
UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMUYECKON CBA3U. THUIIBI KPUCTATUNIMYECKHUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKN U BUIA
XUMUYECKOU CBSA3H.

Knaccuduxanuys 1 HOMEHKIIaTypa HEOpraHUUECKUX BEIECTB. XMMUUYECKUE CBOMCTBA
BEILIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX COCAUHEHUN,
IeHETUYECKas CBS3b HEOPraHUYECKUX BEIIECCTB.

Knaccudukanmsa XMMHYECKMX peakUMid 1O  pa3MyHbIM  [pU3HaKaM (1o
YHCITy U COCTAaBY YYacCTBYIOIMX B PEAKIIMU BEUIECTB, 110 TEIJIOBOMY 3D PeKTy, 1o
U3MEHEHUIO CTENEHEN OKUCIEHUS XUMUYECKUX 3JIEMEHTOB, IO 00OpPAaTUMOCTH, 1O
YYaCTHIO KaTaau3aropa). DK30- U SHIOTEPMHUUECKHE PEAKIIMU, TEPMOXUMHYECKUE
YPaBHEHUS.

[ToHsiTHE O CKOPOCTH XUMUYECKOU peakuuu. [TonsTue 06 0OpaTuMbIX U
HEOOpaTUMBIX XMMHUECKHUX peakluusiX. [loHATHEe 0 TOMOT€HHBIX U T€TePOreHHbIX
peakuusx. [lonstne o karammse. I[loHsATHE O XMMHYECKOM paBHOBECHH.
@akTOpBI, BIUSAIOMINE HA CKOPOCTh XUMUYECKOW PEAKIIMU U ITOJI0KEHHE
XUMHUYECKOTO PABHOBECHSI.

OKHCIUTETEHO-BOCCTAHOBUTEILHBIE PEAKIUH, JIEKTPOHHBINA 0alaHC OKUCIUTEIbHO-
BOCCTAHOBUTENBHOU peakunu. COCTaBICHHE YPABHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKILUI C UCIIOJIB30BAHUEM METO/1a JJIEKTPOHHOTO OajaHca.
Teopus ANEKTPOIUTUUECKON JUCCOUUALIMU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, aHMOHBI. MeXaHNU3M JUCCOLMALN BELIECTB C PAa3JINYHBIMUA BUIAAMU
XuMHU4ecKkou cBsi3u. CteneHp Auccounanuu. CUIbHbBIE U C1A0bIE JIEKTPOJIUTHI.
Peakuiun noHHOr0 0OMeHa. Y CJIOBUS TPOTEKAHUS PEaKIIUii HOHHOTO OOMEHA, TMOJTHbIE
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Y COKpAIEHHbIE NOHHBIE YpaBHEHUs peakuuid. CBONCTBA KUCIIOT, OCHOBAaHUN U
COJIeH B CBETE MPEACTABICHUIN 00 AJIEKTPOTUTHICCKON qucconuanii. KadecTBeHHbIC
peakuuu Ha HOHBL. [IoHsATHE O TUAPOIN3E CONEN.

XUMHYECKUIN IKCIIEPUMEHT:

O3HAKOMJIEHUE C MOJAEIISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPTaHUUECKUX BELIECTB —
METaJIJIOB U HEeMeTaJIoB (TpaduTa 1 aaMasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATPHS),
MCCIIEIOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEaKIUN OT BO3IEUCTBHUSA
pa3nnyHbIX (PaKTOPOB, UCCIIEIOBAHUE AIIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB,
Ipolecca JUCCOMAMU KACIOT, EN0YER U coJiell (BO3MOXKHO UCITOJIb30BaHUE
BHJIEO MATEPUAJIOB), TPOBEJAEHUE ONBITOB, MILTIOCTPUPYIOIINX MPU3HAKU IPOTEKAHUS
peakiuii HoHHOTO 0OMeHa (00pa3oBaHMe OCajKa, BhIJCICHHUE ra3a, 00pa3oBaHue
BOJIbI), OTBITOB, WUTFOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIIHHO-BOCCTAHOBUTEIIHHBIX
peakiuii (ropeHue, peakiui pas3jiokKEHUs, COEJUHEHUs), pacro3HaBaHUE
HEOPraHUYECKUX BEUIECTB C IIOMOIIBK KAYECTBEHHBIX PEAKLIU HA UOHBI, PELLICHUE
AKCIIEPUMEHTAIIBHBIX 33]1a4.

Hemerabl 1 ux coeqMHEeHUs

OO01ast xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE
cTeneHu okucienus. CTpoeHue u (pu3n4ecKkrue CBOMCTBA MPOCTHIX BEIIECTB —
raJloreHoB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpe XJI0pa (B3aUMOJICHUCTBHE C
MeTalaMH, HEMETAJUIaMHU, 1eJo4aMu). XJa0poBoopo. CosiHast KUCTI0Ta,
XAMHUYECKUE CBOMCTBA, OJYYEHHUE, TPUMEHEHHE. JIelCTBHE XJ10pa U XJIOPOBOIOpOAa
Ha OpraHu3M 4eIoBeKa. BakHelre XIopuasl U UX HaX0XKACHUE B IPUPOJE.

O61as xapakrepuctuka 3nemMeHToB VIA-rpymnmnbl. OCOOEHHOCTH CTPOEHUsI aTOMOB,
XapakTepHbIe CTEIIEHU okucieHusi. Ctpoenue u GU3nIeCcKre CBONCTBA
MPOCTBIX BEIIECTB — KUCIOPOa U cepbl. AJIIOTPONHbIE MOAUDUKAILIMN KUCIOPOa U
cepbl. XUMUYeCKue cBoMcTBa cepbl. CepoBOOPO, CTpOCHUE, (PU3UIECKUE U
XUMHUUYECKue cBoMcTBA. OKCUIBI CEpPhI KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, GU3ndecKre 1 XMMUYECKHE CBOMCTBA (00IIME KaK MPEACTABUTEIIS
KJIacca KUCIIOT U criennuduieckre). XUMUIECKUE PEaKInu, JIeKaIue B OCHOBE
MPOMBIIIIEHHOTO CIIOCO0a MOJy4eHUs! CEpHOM KUCIOThI. [[pumenenue cepHoi
KUCHOTHI. CONM CEpHOM KUCIIOThI, KAYECTBEHHAS peakuus Ha
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cynbdar-uoH. HaxoxneHnue Cephl U €€  COCOUMHEHUU B PUPOJE.
XHUMHYECKOE 3arpsI3HEHUE OKPYKaIOIIEN Cpeibl COEIMHEHUSMU CEepbl (KUCIOTHBIE
TOKIH, 3arpsiI3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro npeaoTBpaieHus. Oomas
XapaKTepUCTHKa 3JIeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIEe CTETICHU OKUCICHUS. A30T, paCIpOCTpaHEHUE B MPUPOJE, PU3ndeckue
U XUMUYecKue cBoiicTBa. KpyroBopor azora B npupojae. AMMUak, ero Gpu3nyeckue u
XUMHYECKHE CBOICTBA, MOydeHHEe U puMeHeHne. Cojau aMMOHUS, NX GU3NYECKUE
Y XMMUYECKUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakiysi Ha HOHbl aMMOHUS.
A3OTHas KUCI0Ta, €€ MoJlyuyeHne, PU3nIecKue 1 XuMUIeCcKie cBOMCTBa (00IIre Kak
IpeICTaBUTEINS KJlacca KUCIIOT U crienupuyeckue). Vcmnonp30Banrne HUTPATOB U
CoJIell aMMOHUSL B KaueCTBe MUHEPAIBHBIX YIOOPEHU.
XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpeibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE TOXK/IU, 3arPSI3HEHUE BO3/1yXa, IOUBBI U BOAOEMOB). Pocdop,
aJJIOTPOIIHbIE MoAu(UKauu gpocdopa, hpusnueckue u XuMHIECKUe cBoiicTBa. OKcu
dbocdopa (V) u bochopHas kucinora, pu3MUecKre U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPAIBHBIX YOOPEHUI.
OO01as xapakrepucTika 31emMeHToB [V A-rpynmnbsl. OCOOEHHOCTH CTPOEHUsI aTOMOB,
XapaKTEPHbIEC CTENIEHU OKUCIIEHUS. YTIEPO, AITIOTPOITHbIE MOAU(DUKALIIH,
pacnpocTpaHeHHe B IPUPoAe, pru3nuecKkue 1 XUMUYECKUe CBOMCTBA. AcopOLus.
Kpyrosoport yraepoaa B npupoze. OKcuasl yriaepoa, ux pU3nyeckue u XuMUYeCcKue
CBOICTBA, ICVCTBUE HA KMBBIE OPTraHU3MBI, IIOJIyYEHHE U IPUMEHEHUE.
DKojoruueckue mpooaeMbl, CBsI3aHHbIE ¢ OkcuaoM yrieposa (IV), runoresa
1J100aJIbHOTO MOTEIJICHUSI KJIMMaTa, MapHUKOBbIN 3G (deKT. YTrosibHas KUCIIOTa U €€
COJIH, UX (PU3NYECKUE U XUMUUECKHE CBOMCTBA, MOJTYYEHHE U IPUMEHEHHE.
KauectBenHas peakius Ha KapOoHaT- HOHbIL. cnonb3oBaHue kKapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIJIEHHOCTH U CEIIbCKOM XO351CTBE.

[lepBoHayanbHbIE MOHATUS 00 OPTraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSX
yriaepoja (MeTaH, 3TaH, STUIEH, alleTUJIEH, 3TaHOJI, TIIUIEPHUH, YKCYCHAsl KUCIIOTA).
[TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB (YroJib, MPUPOIHBIN Ta3, HE(PTh), MPOTYKTHI
uX nepepadboTku (OEH3MH), X pOJib B OBITY U MpOoMbILUIeHHOCTU. [ToHsITHE O
OMOJIOTMYECKH BAXKHBIX BEIIECTBAX: KUpax, OeyKax, yrieBoJax — U UX POJIU B KU3HU
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yenoBeka. MarepualibHOE €IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COECINHEHUIA.
Kpewmuuii, ero ¢pusznueckne 1 XUMAYECKUE CBOMCTBA, MOMy4YE€HUE U IPUMEHEHHE.
Coeaunenust kpeMHus B npupojie. O61mume npeactaBieHus oo okcuae kpemuus (IV)
Y KpeMHHUEBOU KHclIoTe. CUIIMKATBI, UX UCIIOJIb30BAaHUE B OBITY, B IPOMBIIIJIEHHOCTH.
BakHeiilme cTpoUTENbHBIE MaTEpUalIbl: KEpAMHUKA, CTEKIIO, LIEMEHT, OETOH,
xene300eToH. [1po6iembl 6€301macHOT0 UCIIOJIB30BAHUS CTPOUTEIBHBIX MAaTEPUAIIOB
B MOBCEIHEBHOW JKU3HMU.

XUMHUYECKUMN DKCIIEPUMEHT:

M3y4eHHEe 00pa3lioB HEOPTraHUUECKUX BEUIECTB, CBONCTB COJSIHOM KUCIIOTHI,
IIPOBEICHHE KAaUECTBEHHBIX PEAKLUI HA XJIOPHU/I-MOHBI U HAOIIOAEHUE IPU3HAKOB UX
IPOTEKaHUs, OIBITHI, OTpaXKaIOLe PU3NUECKHE U XUMHUUECKHUE CBOIMCTBA rajOreHOB
U UX COEIMHEHHH (BO3MOXHO HCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
O3HaKOMJIEHUE C 00pa3liaMy XJIOPUJOB (FaJIOTEHUIOB), O3HAKOMIIEHUE C 00pa3laMu
Cepbl U €€ COETUHEHUSIMU (BO3MOXKHO UCIOJIb30BaHUE BUIEOMATEPUATIOB),
HaOII0IeHUE Mpolnecca 0OOyTrIuBaHUs caxapa MoJl AeCTBUEM KOHLIEHTPUPOBAHHON
CEpHO KUCIIOTBI, U3yUYE€HUE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEpHON KUCIIOTHI,
MIPOBEICHHE KAaUECTBEHHOM PEaKIMK Ha CylIb(paT-uOH U HAOIIOJEHUE IPU3HAKA €€
MPOTEKaHMs, O3HAKOMJIEHUE C (PU3NYECKUMH CBOMCTBAMU a30Ta, pocdopa u ux
COEMHEHHH (BO3MOXKHO MCIOIb30BaHUE BUIEOMATEPUAIIOB), 00pa3liaMy a30THBIX U
bochopHbIX yI0OpeHHii, mojlydeHue, CoOupaHue, pacro3HaBaHUE U U3yUEHUE
CBOMCTB aMMHUaKa, MPOBEJICHUE Ka4ECTBEHHBIX PEaKIIMii Ha NOH aMMOHUS U docdat-
VOH M U3y4Y€HHUE NMPU3HAKOB UX MPOTEKAHUs, B3aUMOJIEHCTBHE KOHLICHTPUPOBAHHOM
a30THOM KUCJOTHI C MEJIbIO (BO3MOKHO MUCIOJIb30BaHUE BUIEOMATEPUATIOB),
U3y4eHHEe MOJIeel KpUCTaNIMYECKUX PeIETOK anMasa, rpaduta, pymiepena,
O3HAKOMJIEHUE C MPOLECCOM aICOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yIAEM U YyCTPOMCTBOM MPOTUBOTa3a, MOJyuyeHUe, COOMpaHue, pacrio3HaBaHUE U
W3YYEHUE CBOICTB YIJIEKUCIIOr0 ras3a, IpOBEACHNE KAaUECTBEHHBIX PEaKIUil Ha
KapOOHAT U CUJIMKAT-UOHBI U U3YyUYEHUE IPU3HAKOB UX MPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKUMENH CUIIMKATHON NPOMBIIIEHHOCTH, PEIIEHUE IKCIIEPUMEHTAIbHBIX 33]1a4
1o teme «BaxkHeillve HeMeTabl U UX COEAUHEHUS.

MeTanibl 1 UX COeTMHEHUS
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OO11as XxapakTepuCTHKa XUMUYECKHUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX
nosokenus B Ilepuogunueckon cucreme xumnyeckux aineMenToB .M. Menaeneesa u
cTpoeHus aroMoB. CTpoeHre MeTauloB. MeTrayuueckas CBsA3b U METAIIINYECKas
KpUCTaJUIMYECKast pem€Tka.  DJIEKTPOXUMHUYECKUN Pl

HaIpsKCHUN METAIIOB. PU3NYECKUE U XUMUYECKHAE CBOVCTBA METAJLIOB.
OO01ue cnocoObl nony4eHust MeTauioB. [IoHATHE O KOPPO3UN METAJUIOB, OCHOBHBIE

CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyTYH, TIOPATIOMUHHAN, OPOH3)

U X IPUMEHEHUE B ObITY U NpOoMbILUIEHHOCTH. Ll{enounbie METaJUIbL:
IIOJIOKCHUE B [lepnoguueckor cucreme XUMHYECKUX d51eMeHToB JI.1.
Menpeneesa, CTPOE€HHE UX  aTOMOB, HaXO0XJICHUEB
IIPUPOJIE.

duznyeckre U XMMUYECKHE CBOMCTBA (Ha MpUMepe HATpUs U Kanus). OKCUIbI U
TUAPOKCHUABI HATPUS U Kaius. [[puMeHeHne menouHbIX METAVIOB U UX COCIMHEHUM.
[Ilenouyno3eMenbHbIE METAUIBI MATHUN U KaJIbLIUU: 0JI0KeHUE B [lepuoanyeckon
cucteMe xuMuieckux 3nementoB .M. MenaeneeBa, CTpoeHUE UX aTOMOB,
HaXOXIeHUE B npupoje. Puznuecknue 1 XUMUIECKUE CBOMCTBA MarHusl U KaJlbLIus.
Baxneiime coeguHeHust Kaablius (OKCUI, TUIPOKCUI, COJH). JKECTKOCTh BOJIBI U
CHOCOOBI €€ YCTpAHEHMUS.

AmomuHuii: nosioxeHue B [lepuoanueckoil cucteMe xumuueckux snemeHton .M.
MenpeneeBa, CTpo€HUE aTOMA, HAXOXKAECHHUE B IpUpoje. PU3NUECKUE U XUMAYECKHE
CBOMCTBa aMIOMUHUSA. AMQOTEpPHBIE CBOMCTBA OKCUAA U TUIPOKCH/IA aTFOMUHHUS.
Kenezo: nonoxenue B [lepuognueckoit cucreme XuMu4eckux diemeHToB J[.H.
MenpeneeBa, CTpo€HUE aTOMA, HAXOXKACHUE B IpUpoje. DU3NUECKUE U XUMAYECKUE
cBoiicTBa xene3a. Okcuapl, ruaApokcuibl u conu xxenesa (II) u xenesa (11I), ux
COCTaB, CBOMCTBA U ITOJIyYEHHE.

XUMUYECKUHN IKCIIEPUMEHT:

O3HAKOMJIEHHUE C 00pa3IiaMy METaJUIOB U CIJIABOB, MX (PU3NYECKUMH CBOWCTBAMH,
M3YyUYEHHE Pe3yJIbTaTOB KOPPO3UU METAIIJIOB (BO3ZMOKHO HCIIOJIB30BaHUE
BUJICOMATEPHATIOB), 0OCOOCHHOCTEN B3aUMOICHCTBUS OKCHIA KaJIbITUs U HATPHS C
BOJI0M (BO3MOYKHO UCITOJIb30BaHUE BUJIEOMATEPUAIIOB), MCCIICIOBAHUE CBOMCTB
KECTKOM BOJBI, TPOIIECCa TOPEHHUS JKejle3a B KUCT0po/ie (BOBMOXKHO HCIIOIb30BaHUE
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BUJIEOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUS KaYE€CTBEHHBIX PEAKIIMI HA HOHBI
(MarHusi, Kaublus, aTlOMUHUS, UHKA, xene3a (II) u xxenesa (I111), meqau (11),
HaO0JI0ICHUE U ONMCAHKE MTPOILIECCOB OKPAITMBAHUS IIJIAMEHU MOHAMU HATpUsl, KaJIUs
Y KaJblUs (BO3MOYXKHO MCIOJIb30BAHUE BUAEOMATEPUATIOB), UCCIEA0BAHHE
amM(pOTEepPHBIX CBOWCTB THIPOKCH 1A ATIOMUHHUS U THIPOKCH/IA ITMHKA, PEIIICHHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4 10 TeMe «BakHeIe MeTauibl U UX COEAUHEHUSD.
XuUMUsS U OKpYyXKarolas cpeaa

BemecTBa 1 Marepualibl B IOBCEIHEBHOM KU3HU YelloBeKa. bezonacHoe
MCIIOJIH30BaHUE BEIIIECTB U XUMUYECKUX peakiuid B ObITy. [lepBas momolip rnpu
XUMHUUYECKUX 0KOraxX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3sHEHUE OKpYKatolel cpeibl (MpeesibHas 10myCcTuMas
KoHieHTparus BemecTB (panee — [1JIK). Posib xumun B perieHun SKOJOTUUECKUX
npo0aem.

XUMHUUYECKUHN IKCIIEPUMEHT:

H3yueHHe 00pa3lioB MaTEpUaIOB (CTEKIIO, CTUIaBbl METAJIOB, MOJUMEPHbIC
MaTepHuabl).

MexnpenMeTHbIe CBSI3H

Peanusanus MeXnpeaMETHBIX CBA3EH IPU U3YUEHNH XMMHH B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 UCTIOIB30BAHKE KaK OOIINUX €CTECTBEHHO-HAYYHBIX MTOHSTUH,
TaK ¥ TOHSTUMN, SBJISIIOIIUXCS CUCTEMHBIMU ISl OT/ICJIbHBIX MTPEAMETOB €CTECTBEHHO-
HAay4YHOT'O I[MKJIA.

OO01111e ecTeCTBEHHO-HAayUYHbIE TOHATHS: HAyYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPU,
aHanu3, CUHTE3, Kiaccu(uKalus, NepuogUIHOCTb, HAOJIIOIEHHE, IKCIIEPUMEHT,
MOJICIUPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE, TAPHUKOBBINA 3 (PEKT, TEXHOIOTHS,
MaTepUAJIbI.

du3nka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIBI,
PaauO0aKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUYECKUM 3apsi/l, TPOBOIHUKH,
MOJIYIIPOBOJHUKH, TUAIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOe
COCTOSIHUE BEILIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUITMUECKAsl PEIIETKA,
CIUIaBBbI, (PU3NYECKUE BETUYMHBI, EAUHUIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO,
IUIaHEeThI, 3BE3/1b1, CoHILE.
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buonorus: porocuntes, apixanue, buocdepa, sKocrucTeMa, MUHEpaIbHbIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.
['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, TIOJIE3HbIE

MCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

Ilnanupyembie pe3yJibTAThI
JIMYHOCTHBIE PE3YIBTATHI
JIM4HOCTHBIE pe3yJbTaThl OCBOECHHUS MPOTrPaMMbI OCHOBHOT'O 0011Ier0o 00pa3oBaHus
JIOCTUTAIOTCS B X0J1e 00yUEHHS] XMMUU B €IMHCTBE YU€OHOW U BOCHIUTATEILHOMN
JESITEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUMUCKUMU
COLMOKYJIbTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMH, IPUHATHIMU B
oOLIECTBE MpaBUIaMi U1 HOPMaMU MOBEAEHUS U CIIOCOOCTBYIOT IIPOLIECCaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINHI 00YUYaIOIIUXCS.
JIMYHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTH 00YUYaIOIIUXCSl PYKOBOJICTBOBATHCS
CHUCTEMOM MO3UTHUBHBIX [IEHHOCTHBIX OPUEHTALMI U PACIIMPEHUE ONbITA
JESITEIbHOCTH HA €€ OCHOBE, B TOM UKCJIE B YACTHU:
MaTPUOTUYECKOTO BOCITUTAHHUS:
LIEHHOCTHOT'O OTHOIIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAayYHOMY HACJIEAUI0, IOHUMAaHUS 3HAYCHUSI XUMUYECKON HAYKU B )KU3HU
COBPEMEHHOT0 00IIeCTBa, CIIOCOOHOCTH BIAAETh JOCTOBEPHOU HH(DOpMaIE o
MIEPEIOBBIX JOCTHXKEHUSX U OTKPBITUAX MUPOBOM U OT€UYECTBEHHOU XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;
rpaXJaHCKOTO BOCITUTAHUS:
MIPECTABJICHUS O COLMAJIBHBIX HOPMAX U MPABUIIaAX MEXKINYHOCTHBIX OTHOLICHUM B
KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM,
y4e0HO- HCCIIeIOBATEIbCKOM, TBOPUECKON U JAPYTHX BUAAX JCSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JIEATETLHOCTH MPHU BHITIOJIHCHUN
y4eOHBIX, TO3HABATEIBHBIX 3aJ1a4, BBIIOJJHEHUU XUMUYECKUX IKCIIEPUMEHTOB,
CO37aHUH YYEOHBIX TIPOEKTOB, CTPEMJICHHSI K B3AMMOTIOHMMAHUIO ¥ B3aUMOITOMOIIIN
B MPOIECCEe ITON yUeOHOMU JEeATeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U
MOCTYIIKM CBOMX TOBAPHILIEH C TO3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
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OCO3HAaHUS MOCIIEACTBUI IOCTYIIKOB;

EHHOCTH HAYYHOT'O MMO3HAHUSA:

MHPOBO33PEHYECKHUE MPEICTABICHUS O BEIIECTBE U XUMUYECKOW pEaKuu,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIISIONINE
OCHOBY JIJIs1 IOHUMAaHUs CYITHOCTH HAYYHOW KapTUHBI MUpPA, IPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSA PUPObI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;
MTO3HABATEJIbHbIC MOTUBBI, HAIIPABJICHHBIE HA MOJyY€HUE HOBBIX 3HAHHUU M0 XUMHH,
HEO0OXOMMBIC JUTsI OOBSICHEHUST HAOTIOaEMBIX TTPOIIECCOB U SBJICHUA,
MO3HABATENbHON, MHPOPMAIITMOHHON U YUTATENBCKON KYJIbTYPhI, B TOM YHCIIC
HABBIKOB CAMOCTOSITEIbHON PabOThl ¢ y4€OHBIMU TEKCTAMHU, CITPABOYHOMN
JUTEPATypOr, TOCTYIMHBIMU TEXHUYECKUMU CPEeACTBAMU HH(GOPMAITUOHHBIX
TEXHOJIOTHH;

MHTEpEC K OOYUYEHHIO U TTO3HAHUIO, JTH0003HATEIHLHOCTh, TOTOBHOCTh U CIIOCOOHOCTD
K caM000pa30BaHUI0, IPOEKTHOM U UCCIIEN0BATENbCKON AESTENbHOCTH, K
OCO3HAaHHOMY BBIOOPY HANpaBJIEHHOCTH U YPOBHS OOYYEHHMSI B TalIbHEUIIIEM;
dbopMUpOBaHUS KYJIBTYPHI 3I0POBBS:

OCO3HAHUE IIECHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbBIO,
YCTaHOBKHU Ha 3JI0POBbIN 00pa3 »KU3HHU, OCO3HAHUE TIOCIIC/ICTBUN U HEMIPUSTHE
BpPEIHBIX MPUBBIUEK (YOTPEOIEHUS alIKOTOJIsl, HAPKOTUKOB, KypEeHHUSI),
HEO0OXOIMMOCTH COOTIOICHUSI TIPaBUJI O€30IIaCHOCTH MPH OOPAIICHHH C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

TPYAOBOTO BOCIIUTAHMUS:

WHTEPEC K MPAKTUIECKOMY M3yUeHUIO Mpodeccuii U Tpy/a pa3IndHoro poja,
YBaXKEHHE K TPYAY U pe3yibTaTaM TPYAOBOU NESATEILHOCTH, B TOM YHUCJIE HA OCHOBE
MPUMEHEHUS TTPEAMETHBIX 3HAHUN 110 XUMUH, OCO3HAHHBIN BHIOOP WHIUBUTYTBHON
TPACKTOPHH MPOJIODKEHHS 00pa30BaHUs C YUETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIIEITHOM
poecCHOHANTEHOM NESITEIBHOCTU U Pa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTh
aJanTUPOBATHCA B MPOGECCUOHAIBHON CpeJIE;

HKOJIOTMYECKOTO BOCTIMTAHUS:
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HKOJIOTHYECKH 1[€J€CO00pa3HOE OTHOIICHUE K MPUPOJI€ KaK UCTOUHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHUS, TOHUMAaHUE IEHHOCTH 30POBOr0 M 0€3011aCHOI0O
oOpa3a *U3HHU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (hM3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHKE [IEHHOCTH COOIOICHUS MTPaBIII O€30IMacHOTO
MOBEJICHUS TIPU padOTE C BEIIECTBAMHU, & TAKKE B CUTYaLUSIX, YTPOKAIOIINX
3JI0POBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHSATh 3HAHUS, TOJydaeMble TPU M3IYUYCHUH XUMHH, JJIS
pelieHus 3a/1a4, CBI3aHHbBIX C OKPY>KAIOIIEH NPUPOTHON CPEIOH, JIsi OBBIIICHUS
YPOBHS SKOJIOTHYECKON KYJIbTYpPbl, OCO3HAHUS TJIO0ATBLHOTO XapaKkTepa
HKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHUSI TOCPEACTBOM METOI0OB XUMUU,
HKOJIOTHYECKOTO MBIIIUICHUS, yMEHHUS PYKOBOJICTBOBAThCS UM B ITIO3HABATEILHOM,

KOMMYHHKATUBHOW U COMAIIBHOM MTPAKTHUKE.

MeranpeaMeTHbIE PE3YIIbTATHI

B  cocraBe  meTanmpeaMETHBIX — PE3YyJbTATOB  BBIACISIOT  3HAYUMBIC JUIS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHUSI, IPUHITHII,
runoresa, Gakt, CUCTEMA, IPOLECC, IKCIIEPUMEHT U IPYTOE. ), KOTOPbIE
UCIOJIB3YIOTCSl B €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETax U MO3BOJIAIOT Ha
OCHOBE 3HAHUI U3 3TUX NMPEAMETOB (POPMUPOBATH MPEICTABICHHUE O LIEIOCTHOM
HAay4YHOM KapTUHE MUpPA, U YHUBEpCaIbHbIE yueOHbIE 1eCTBUS (TTO3HABATEIbHBIE,
KOMMYHUKATHBHBIC,PETYIISITUBHEIE), KOTOpBIE o0ecneynBaroT
dbopmupoBaHue TOTOBHOCTH K CAMOCTOATENIBHOMY IUIAHUPOBAHUIO U

OCYUIECTBJICHUIO YUeOHOU IESITEIbHOCTH.

[To3HaBaTeNnbHbIE YHUBEPCAJIbHBIE YUEOHBIE IEHCTBUS

ba3oBble jOrMUeCcKue NEUCTBUA:

YMEHUS UCIIOJIB30BaTh NPUEMBI JOTUYECKOTIO MBIIUIEHHSI IPU OCBOCHUH 3HAHUI:
PACKpbIBATh CMBICII XUMUYECKUX TOHITHH (BBIACIATH UX XapaKTEPHbIE TPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSA3b C JPYTMMH IOHSATUSMH), HCIIOJIb30BATh IOHSITHUS
JUTs1 OOBSICHEHUS OT/AENbHBIX (PAKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U KPUTEPUU
JUTsL KacCU(UKaIIMM XMMAYECKUX BEIIECTB U XUMUYECKUX PEAKIINM, yCTaHABIUBATh
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PUYUHHO-CJIEICTBEHHBIC CBSI3U MEKIY 00bEKTaMU U3YUCHUS, CTPOUTH JIOTHIECKHUE
paccyxaeHus (MHIYKTUBHEIE, IETyKTUBHBIE, TI0 aHAJIOTHH ), IeJIaTh BEIBOIBI U
3aKIIIOUCHUS;

yMEHUE TPUMEHSTH B TIPOIIECCE TO3HAHMS MOHITHS (IPEAMETHBIC U
MeTaIpeAMETHBIC), CAMBOJIMUECKIE (3HAKOBBIE) MOJIEIH, UCIIOIh3YEMbIC B XUMHH,
peoOpa3oBEIBATH MIMPOKO MPUMEHSIEMbIC B XUMUHU MOJICIIBHBIC PEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMU4YecKasi popMyIia U ypaBHEHUE
XUMHUYECKOHN peakliy — NP PEHICHUH yueOHO-TTO3HABATENBHBIX 33/1a4, C YU4ETOM
ATUX MOJEIBHBIX TPEICTABICHNH BBISBIISATh U XapaKTEPU30BaTh CYIIICCTBCHHBIE
MPU3HAKN U3y9aeMbIX O0BEKTOB — XUMHUECKHUX BEIIECTB U XUMUUICCKUX PEAKITUH,
BBISIBIISAATH OOIIIME€ 3aKOHOMEPHOCTH, PUYUHHO-CIICJICTBEHHBIE CBSI3H U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX M SIBJICHUSX.

bazoBsie nccnenoBaTebCcKue AUCTBUS:

YMEHUE UCIO0JIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA [MO3HAHMSI,
a TaK)Ke B Ka4€CTBE OCHOBBI JIsI (JOPMUPOBAHUS THUIIOTE3HI 11O TIPOBEPKE
MPaBUILHOCTH BBHICKA3bIBAEMBIX CYXKJICHUIA;

MIPUOOPETEHHUE OIBITA TI0 TJIAHUPOBAHKIO, OPTAHU3AIIMN U TTPOBEICHUIO YICHUICCKUX
HKCIIEPUMEHTOB, YMEHUE HAOIIOAATh 3a XOJIOM MPOIIecca, CAMOCTOSTEITLHO
MIPOTHO3UPOBATH €0 Pe3yabTaT, GOPMYITUPOBATH OOOOIICHHUS U BBIBOJIBI TIO
pe3yabTaTam MpOBEAEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATH OTUET O
poJieIaHHoM padoTe.

Pabota ¢ undopmarmei:

yMEHHUE BBIOWPATh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HHPOPMAIIUIO Pa3THIHbIX
BUJIOB U (hOPM TMPEACTABICHUS, MOTy4aeMYIO U3 Pa3HbIX UICTOYHUKOB (HAy4YHO-
TOMYJISIpHAs JIUTEpaTypa XUMHUIECKOTO COJIepKaHUs, CIIPABOYHBIE TIOCOOMS, PECYPCHI
HuTepHeTa), KpUTUUECKH OIEHWBATH MPOTHBOPECUUBYIO U HEJJOCTOBEPHYIO
uH(dOpMaIHIO;

YMEHUE IPUMEHSTh PAa3IMIHBIE METOJIBI M 3aIIPOCHI TIPH TTOMCKE U 0TOOpE
nH(OpPMAITUU U COOTBETCTBYIONIUX JTAHHBIX, HEOOXOIUMBIX ISl BBITIOTHEHUS
y4eOHBIX U ITO3HABATEIIBHBIX 3a7a4 ONPEACIEHHOTO TUTIA, IPHOOPETCHHUE OIBITA B
00J1aCTH MCTIOJIb30BaHM MHPOPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
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OBJIaJICHUE KYJIbTYpOU aKTUBHOTO MCIOJIb30BAHUS PA3TMUHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BHIOMPATh ONTUMAJIBHYIO (DOpMY IpeacTaBiIeHUs HH(DOPMALIUU U
WILTIOCTPUPOBATH pelIacMble 3314l HECIOKHBIMH CXeMaMU, TuarpaMMamu,
npyrumu popmamu rpauKu ¥ UX KOMOWHAIUSMUY;

YMEHUE HCII0JIb30BaTh U aHAJIM3UPOBATH B IpoLiecce YUeOHOM U UCCIIe0BATENILCKOIM
JeSITeTbHOCTH NH(GOPMAIIHIO O BIUSHUH ITPOMBIIUIEHHOCTH, CEIBCKOTO X035ICTBA U

TPaHCIIOPTa HA COCTOSIHUE OKPY’KAIOIIEH MPUPOTHOMN CpeIbI.

KoMMmyHUKaTUBHBIE YHUBEPCAIIbHBIC YU€OHbIC IEHCTBUS:

YMEHHE 33]1aBaTh BOMPOCHI (B X0JI€ TUAJIOTa U (WJIM) JTUCKYCCUH) MO CYIIECTBY
o0cyx/1aeMoi TeMbl, POPMYIUPOBATH CBOU MPEITIOKEHUS] OTHOCUTEIIBHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1auu;

MpUOOPETEHHE OIbITA MPE3EHTAIIUU PE3YIbTATOB BHIMOJHEHUS XUMUYECKOTO
AKCIIepuMeHTa (J1abOpaTOPHOTO OMbITA, TAOOPATOPHOM pabOTHI IO UCCIIETOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO IIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHM IMO3HABATEIIHLHOU U
UCCJIEI0BATENBCKON JEATEIBHOCTH MPU PEIICHUH BO3HUKAIOIIUX IPOOJIEM Ha OCHOBE
yuéTa OOILIUX UHTEPECOB U COTIACOBAHUS MO3UIUHN (00CYyXKIeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMbD», KOOPJUHAIUS COBMECTHBIX JEHCTBUM, OTIPEICICHHE

KPUTEPUEB 1O OLICHKE KaYeCTBA BBIMOJHEHHOU PabOThI U IPYyTHE);

PerynsatuBHbIe yHUBEpCaAIbHbIE YUeOHbIE ICUCTBUS:

YMEHUE CaMOCTOATENILHO ONPEAEIISTh LN AeSTENbHOCTH, IIJIaHUPOBATD,
OCYILIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NesATEeIbHOCTD, BHIOUpATh Hanbosee 3pPeKTUBHBIE CITOCOOBI pelIeHUsI yUeOHbIX U
NO3HABATEJIbHBIX 33/1a4, CAMOCTOSTEIBHO COCTABIISITh HIIM KOPPEKTUPOBATH
MPEIIOKEHHBIN AITOPUTM JIEMCTBUM MIPY BBINIOJIHEHUH 33JIaHUM C YUYETOM
MOJIyYeHHs] HOBBIX 3HaHUI 00 M3ydyaeMbIX O0OBEKTaX — BEIIECTBAX U PEaKlHUsX,
OLICHMBATh COOTBETCTBHE MOJTYYEHHOTO PE3YyJIbTaTa 3asIBJICHHON LI€JIN, YMEHHE

HCIIOJBb30BATh U aHAJIM3UPOBATb KOHTCKCTEI, ITPCJIaracMbIC B YCIIOBUU 3&)18.HHI>'I.
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[IpenMeTHbIE PE3YIBTATHI

B coctaBe npeaMETHBIX Pe3yabTaTOB [0 OCBOEHUIO 0053aTE€ILHOTO COAEPIKAHMUA,
YCTaHOBJICHHOTO JJAaHHOM (peiepaibHOil paboueli mporpaMMoit, BeIIEISIOT:
OCBOEHHBIE 00YUYaIOIIMMUCS HAyYHbIEC 3HAHUSA, YMEHUS U CIIOCOOBI IEWCTBUH,
cnenuduueckue Uit MpeIMeTHON 00J1acTH « XUMUS», BUJIBI JESTEIbHOCTH T10
MOJIYYeHHUIO HOBOT'O 3HAHUS, €r0 UHTEPIPETALNH, MPE0OPA30BAHUIO U IPUMEHEHHIO B
pPa3IUYHBIX YUYEOHBIX U HOBBIX CUTYaLIHSIX.

K koHiry o0ydyeHus B 8 kj1acce npeaMeTHbIe pe3yIbTaThl HA 0230BOM YPOBHE JTOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

pPacKphIBaTh CMBIC]I OCHOBHBIX XUMHUYECKHX MMOHATUI: aTOM, MOJIEKYJIa, XUMUYECKUAN
AJIEMEHT, IPOCTOE BEILIECTBO, CIIOKHOE BEIIECTBO, CMECH (OTHOPOIHAS U
HEOJHOPO/IHAA), BAJIEHTHOCTh, OTHOCUTEJIbHASA ATOMHAs U MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi 10J151 XHMHYECKOTO
3JIEMEHTA B COEJMHEHUH, MOJIIPHBINA 00BEM, OKCUJI, KUCIIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUILIATENIBHOCTh, CTENIEHb OKUCIICHUS], XUMUYECKAas peaKIus,
KJ1accu(UKaIys peakiuii: peakiuy COSIUHEHUS, PEAKIIUU PA3I0KEHUs, PEaKuu
3aMEILEeHUs], pEaKIIMK 0OMEHA, K30~ U SHJIOTEPMHUYECKUE PEAKIIUH, TEMIOBON
ekt peakiuu, AIpo aToMa, IEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTalb,
paauyc aTomMa, XUMUY€ECKasl CBSA3b, OJISIpHAS U HEMOJISIPHAsi KOBAJICHTHAs CBS3b,
WOHHAs CBA3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBas J0JIs BEIECTBA (ITPOLIEHTHAS
KOHIIEHTpAIs) B pacTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUIA U IPUMEHSATh 3TU
MOHATHUS NIPU OMMCAHUHU BEILIECTB U UX MPEBPALLECHUN;

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBJICHUS (POPMYJI BEILIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTPENENATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETICHb
OKHCIICHUS DJIEMEHTOB B OWHApHBIX COCAUHEHMSX, MPHUHAJICKHOCTh BEIIECTB
K OIpeNeNIEHHOMY KJIacCy COeIMHEHU 1o hopMyaM, BUJ XUMHUUECKOU CBSI3U
(KOBaJICHTHAs! U MOHHAs1) B HEOPraHUYECKUX COCIMHEHUSIX;

packpsiBath cMmbIca [lepuoanueckoro 3akona /.M. MenaeneeBa: 1eMOHCTPUPOBATH
MOHUMAaHUE NEPUOUUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT MX
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noJyiokeHus B Ileproanueckoit cucreMme, 3aKOHOB COXPAaHEHUsI MacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHHS], 3aKOHAa ABOraapo;
OIKCHIBATh U XapaKTepu30BaTh Ta0IMUHYI0 popMy [leprnoandeckoii cuctemMsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATHS «JIaBHAs noarpymnmna (A-rpynmna)» u
«moboynas noarpymmna (b-rpyrmma)y, Manbie 1 OONbIINE TEPUOJIBI, COOTHOCUTD
0003HaueHNUs, KOTOpbIe UMEIOTCs B Tabuie «llepuoanueckas cuctema XUMUYECKUX
anemenToB [[.M1. MeHnneneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS ATOMOB
XMUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, oOLIee YUCIIO AIEKTPOHOB U
pacnpeneseHue X 10 MIEKTPOHHBIM CIIOSM);

KJIACCU(PUIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPraHUYECKHUE BEIIEeCTBa,
XMUMHYECKHE PEAKINH (IO YUCIIY U COCTaBY yYacCTBYIOIIMX B PEAKIIMH BELIECTB, 10
TerI0BoMY 3P (DEKTy);

XapaKkTepU30BaTh (OMKUCHIBATh) O0IINE XUMUYECKHE CBOMCTBA BEILIECTB PA3IUYHBIX
KJIACCOB, IIOJITBEPXkKAAs ONMCAHKUE IPUMEPAMU MOJIEKYJIIPHBIX YPAaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIL;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTABaA,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX PEBPALLECHUN B PA3IMYHBIX YCIOBHUSX;
BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIFO XUMHUYECKOT'0 3JIEMEHTa 10 (opMyJie COETUHEHUS, MACCOBYIO JIOJIIO
BEILECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOHN pEaAKIUY;
IIPUMEHATH OCHOBHBIE ONEPALIMH MBICIUTEIBHON JEATENBHOCTH — aHAIN3 U CUHTE3,
CpaBHEHUE, 00001IEHNE, CUCTEMATU3ALINIO, KIACCU(UKALIMIO, BBISIBICHUE TPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€M — JJI1 U3yUEHHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
€CTECTBEHHO-HAY4YHbIE METObI TO3HAHUSI — HAOJI0IEeHUE, U3MEpPEHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaIbHbIM U MBICJICHHBIN);

CJIEIOBATh MPaBUIIaM IOJIb30BAHUS XMMHUECKOHN TOCYI0H U 1ab0OpaTOpHBIM
000pyI0BaHUEM, a TAKXKE MpaBUIaM OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSIMU IO BBIMOJIHEHUIO T1a00PaTOPHBIX XUMUYECKUX OMBITOB 11O
MOJTyYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOIOPOAA U KUCIOPO/Ia),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPEIEIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO
BEILECTBA, IUIAHUPOBATH U MTPOBOJIUTh XUMUYECKUE IKCIIEPUMEHTHI 110
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PaCIIO3HABAHUIO PACTBOPOB HICHO‘ICﬁ H KHCJIOT C ITIOMOIIBIO MHAWKATOPOB (J'IaKMyc,

denondTanenH, METHIOPAHK U JPyTHE).

K konIty oOydeHus B 9 kiiacce npeIMETHBIE pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIINXCST YMCHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHATUN: XUMHUUYECKUN PJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTb, CTEIIEHb OKUCIICHUSI, XUMHYECKasl peaKus,
XUMHUYECKas CBS3b, TEIIIOBOM A (PEKT peakiuu, MoJib, MOJISIPHBIN 00BEM, pacTBOp,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, SIEKTPOTUTHYECKAS JUCCOIUAIIUSI, PEaKI[UA HOHHOTO
oOMeHa, KaTaau3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMBbIE U HEOOPATUMBbIE
pEeaKIuu, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCITUTEND,
BOCCTAaHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHHE, aJUIOTPOIHsI, aMPOTEPHOCTbD,
XUMHUYECKasi CBsI3b (KOBaJCHTHAs, HOHHASI, METAJUTMUECKas ), KpUCTAILITHYECKas
pemeTKa, KOppo3usi METaJIOB, CIUIaBbl, CKOPOCTh XUMUYECKON PEaKIu, IPEIeIIbHO
nonyctumas koHuentpauus [1JIK Bemectsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUECKUX MOHSATUN U IPUMEHITHITU
MOHSATHUSI TIPU ONKMCAHUU BEIIECTB U UX MPEBPaIICHUN’;

UCITIOJIb30BATh XUMHYECKYIO0 CUMBOJIMKY JIJIsi COCTaBJIeHUS (hOpMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENIENATh BAJIECHTHOCTh M CTENEHb OKUCICHHS XHUMHYECKHUX 3JIIEMEHTOB B
COCIMHEHUSAX Pa3JIMYHOIO COCTaBa, MPUHAMJIC)KHOCTh BEIIECTB K ONPECIEHHOMY
KJIaCCY COEJIMHEHMM Mo popMysiaM, BUJI XUMHUUECKOHN CBsI3U (KOBaJICHTHAs, MOHHAsI,
METAJIJINYECKAs) B HEOPTaHUYECKUX COEAMHEHUSX, 3apsii HOHA 10 XUMUYECKOM
dbopmyiie, xapakTep cpeibl B BOJHBIX PaCTBOpPAX HEOPTraHUUECKUX COCTUHEHUMN, TUTI
KPUCTALTNYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbICH leprnoanueckoro 3akona /[.1. Menaeneea u 1eMOHCTPUPOBATH
€ro MOHUMaHUue: OMUCHIBATh U XapaKTepU30BaTh TabmuHyto ¢popmy [leproanueckoit
CUCTEMbl XUMUUYECKUX 3JIEMEHTOB: Pa3inyaTh MOHATHUS «TJaBHas noArpynmna (A-
rpyrnmna)» u «nobounas noarpyimna (b-rpynmna)y», manbie u 00IbIINE TEPHUOIBI,
COOTHOCUTH 0003HAUYCHUS, KOTOPHIC UMEIOTCS B IEPUOAMYECKOMN TaOIHIIE, C
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YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI AaTOMOB XUMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsij spa, 00IIee YUCIIO AIEKTPOHOB U PACIPEICICHUE UX 110 3JIEKTPOHHBIM
CJI0SIM), OOBSACHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX
COEJIMHEHUH B MpEJeNIax MajblX NEPUOJOB U IIIaBHBIX MOATPYII C YYETOM CTPOCHHUS
UX aTOMOB;

KJ1accu(uIMpoBaTh XUMHUYECKUEITEMEHThl, HEOPraHUYeCKHE BEIleCTBa,
XUMHUYECKUE peakuuu (110 YUCIY U COCTaBY YYACTBYIOIIMX B PEAKIIMH BEUIECTB, 1O
TerIoBoMy 3G (DEKTy, M0 UBMEHEHHIO CTENIEHEH OKUCIICHUS XUMUUECKUX JIEMEHTOB);
XapaKTepU30BaTh (OMHUCHIBATH) 00IIME U CHEIU(UIECKIEe XUMUIECKUE CBOMCTBA
MPOCTHIX M CJIOKHBIX BEIIECTB, OITBEPK/Iasi OMMCAHUE TIPUMEPAMH MOJICKYJISIPHBIX
U HMOHHBIX YPaBHEHUI COOTBETCTBYIOLIUX XUMUUECKUX PEAKIINN;

COCTABJISITh YPAaBHEHUS 3JIEKTPOJUTUUECKON JUCCOUUALINNA KUCIIOT, IIEI0Yeh 1
COJIEH, MTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIMII HOHHOTO 0OMEHa, ypaBHEHUS
peakuui, NOATBEPKAAIOIINX CYIIECTBOBAHNE TEHETUYECKOU CBSI3U MEXKIY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

PacKpbIBATh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN TOCPEACTBOM
COCTABJICHHSI JIEKTPOHHOTO OajaHca ATHX PeakLnid;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHMSI, BO3MOKHOCTH
IPOTEKAaHUsI XUMUYECKUX MPEBPALLIEHUN B pa3IMYHbBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIFO XMMHUYECKOT'0 3JIEMEHTa 10 (GopMyJie COETUHEHUS, MACCOBYIO JIOJIIO
BEILECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOHN pPEaAKIUY;
coOJII01aTh MTPaBUIIa MOJb30BAHUSI XUMUYECKON MOCYI0M U J1abOpaTOpHBIM
000pylI0BaHUEM, a TAKXKe MpaBUiia OOpAIEHHS C BEILIECTBAMU B COOTBETCTBHUHU C
WHCTPYKITUSMU TI0 BBITIOJTHEHHIO JTAOOPATOPHBIX XUMUYECKHUX OTIBITOB T10
MOJTyYEHHUIO U COOMPAHHUIO ra3000pa3HbIX BEIECTB (aMMHaKa U YTJIEKUCIIOro ras3a);
POBOJNUTD PEAKINH, TOATBEPIKIAIONINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEIIECTB:
pacno3HaBaTh OMBITHBIM IMyTEM XJIOPH]I-, OpOMUI-, HOAU -, KapOoHaT-, hocdart-,
CHJIMKAT-, CyIb(aT-, THIPOKCHUI-UOHBI, KATHOHBI AMMOHUS M HOHBI U3Y4YEHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;
PUMEHSATH OCHOBHBIE OMEPAIUY MBICTUTENILHOM IEATETPHOCTH — aHAIN3 U CUHTES,
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CpaBHEHHE, 0000IIIeHNE, CUCTEMATU3ALINIO, BBISIBIICHHE TPUUYUHHO-CJICICTBEHHBIX
CBSI3€M — JIJISI U3YYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKLUI, €CTECTBEHHO-
Hay4YHbIC METOJIbI ITIO3HAHUS — HAOIIO/IEHHE, U3MEpEeHre, MOJISTUPOBaHNE,

HKCIIEPUMEHT (PEAJTbHBII U MBICICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIIACC
Ne n/n|HanmeHnoBanue KonugecTBo OCHOBHBIE BUIBI ACATEIBHOCTU
pa3/iesioB U TeM 4acoB Conepxanue 00ydeHHst 00yUaroIMnXCst
y4eOHOTro MpeaMeTa
Paznen 1. [leppoHavasibHble XUMUYECKHE MOHATHS
1.1 [ Xumus — BaxkHas 3) [Ipenmer xumun. Posib XuMuu B :KU3HH PackppIBaTh CMBICI N3yYa€MbIX ITOHATHMN.
o0nacThb 4eJIOBeKa. XMMUS B CUCTEME HayK. PackpbIBaTh poJib XUMHUU B PUPOJIE U
€CTECTBO3HAHUS U Tena u BemecTBa. PU3NMUECKUE CBOMCTBA  PKU3HU YEJIOBEKA, €€ CBA3b C APYTUMHU
MPaKTUYECKON BEILECTB. ArperaTHoe COCTOSTHUE BEUIECTB. [HAyKaMHu.
NEeATEIbHOCTH [loHsiTHE O METOAAX MTO3HAHUS B XUMHUH.  |Pa3nuyaTh YUCTHIE BELIECTBA U CMECH;
YeIoBeKa YucTble BEECTBA U CMECH. OJIHOPOJHBIE U HEOAHOPOIHBIE CMECH.
CriocoObl pa3eieHust CMECEi. Pazmuuate pusndeckrne 1 XUMHUIECKUE
XUMHUYECKUIN SKCIIEPUMEHT: SIBJICHUS.
JlemoHCTpauumu: CiienoBaTh AJITOPUTMAM HCIIOJIb30BAHUS
3HAKOMCTBO C XUMHUYECKOW MOCYI0H, AKCIIEPUMEHTAJIbHBIX METO/IOB —
C MpaBWJIaMH pabOTHI B J1a0OPATOPUU U HAOJIIOICHUS U KCIIEpUMEHTA.
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rpueMamu oOpaleHus ¢ 1abopaTOPHbIM
000pyI0BaHUEM.

dusnyeckue CBOMCTBa 00pas3IloB
HEOPraHUYECKUX BEIIECTB — METAJIOB

1 HEMETAaJIJIOB.

CriocoOnI pa3jeneHus cMecei
(punbTpOBaHKE, BEIIAPUBAHUE,

ITUCTUIIIALINSL, XpoMaTorpadusi).

Habsr01aTh 1 ONUCBHIBATH OOBEKTHI IPU
[MPOBEICHUN IEMOHCTPALII U
1a00PATOPHBIX ONBITOB 110 U3YUYEHUIO
(bu3MYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pasneneHus cMmecen Bemects. [IpoBoauTh
XUMUYECKUI HKCIIEPUMEHT IIPU
pazzieJIeHnu cMecel (Ha MpUMepe OYMCTKH

MOBApPEHHOMN COJIM) B X0OJI€
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JlaGopatopHbie onbiThl: 3yuenue u
onucaHue PU3NYECKUX CBOMCTB 00pa3IoB
HEOPraHUYECKUX BEIECTB.

M3yueHnue cnocoO0B pa3aesieHus cMeceil (¢
MOMOIIIbIO MarHuTa).

[IpakTrueckue padOTHI:

Ne 1. [IpaBuna paboTsl B 1ab0opaTopuu 1
npuEMbI 00pallieHus ¢ 1a00paTOPHBIM
000py10BaHUEM.

No 2. Paznenenue cMmecelt (Ha mpumepe

OYUCTKHU MMOBAPEHHOU COJIN)

MpakTU4ecKor padoTsl Ne 2.

CriemoBath NpaBuiIaM MOJIb30BaHUS
XUMUYECKOU MOCyA0M U 1a00paTOpHBIM
000pyZI0BaHUEM, a TAKXKE TIPABHIIAM
oOpallleHus! C XUMUYECKUMH BEILIECTBaMU B
COOTBETCTBHM C MHCTPYKLMEN

[IPU BBIIIOJHEHUH PAKTUYECKON pabOThI
No 1.

BricTpanBaTh pa3BEPHYTHIE TUCbMEHHbBIE U
YCTHBIE OTBETHI C OIIOPOM

Ha UHpOpMAIUIO U3 yUeOHHKA U
CIIPaBOYHBIX MAaTE€pPUAIOB, FPAMOTHO
VCI0JIb30BaTh U3YYEHHBIN MOHSITUWHBIN

arnmapar Kypca XuMHAH
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1.2.

BemniectBa u

XUMHUICCKUC PCAKIINN

15

ATOMBI U MOJIEKYJIBI. XUMUYECKUE
pieMeHTbl. CUMBOJIBI XUMHYECKUX
nIIeMEHTOB. [IpoCThIE U CIIOXKHBIE
BEILECTBA. ATOMHO-MOJICKYJIIPHOE YYEHHUE.
Xumunyeckas popmyina. BaneHTHOCTD
ATOMOB XMMUYECKUX DJIEMEHTOB.

3aKOH IOCTOSHCTBA COCTaBa BEILECTB.
OTHOCHUTENIBHASI AaTOMHAs Macca.
OTHOCHTENIBHAS MOJIEKYJISIPHAS Macca.
MaccoBast 10JI1 XUMUYECKOTO 3JIEMEHTA B

COCIUMHCHHUU.

OmnpenensiTh MPU3HAKA XUMHUECKUX
[pEaKINii, yCIOBUS KX TPOTCKAHUSI.
OOBICHATDH CYIIHOCTh GU3UYECKUX U
XUMUYCCKUX SBJICHUIN C TOYKU 3PCHUS
ATOMHO-MOJICKYJIIPHOTO yYUEHHUSI.
KnaccuduimpoBath XUuMUYECKHUE PEAKIIUU
(TI0 9MCITY ¥ COCTaBY Pearupyroniux u
00pa3yoIIKXCs BEIIECTB).

CocTaBnsaTh (Hopmysibl OMHAPHBIX BEIIECTB
110 BAJICHTHOCTH U OTIPEIEIIATh

BaJICHTHOCTH MO (DOpMyJIaM BEIIECTB.
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KomnuectBo BemecTsa. Monbs. Mossipaas
Macca. B3auMocBsI3b KOJIMUE€CTBA, MaCChl U
YuCiIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuétsl 1o hopMysiaMm XUMUYECKHUX
COCIUHECHUM.

Du3nvecKue U XUMUUECKUE SBICHUS.
Xumuyeckas: peakius 1 €€ Mpu3HaKu.
3aKOH COXPAHEHUSI MACChI BEIIECTB.
XUMUYECKUE YPABHEHUS.
Kiaccupukanys XUMUYECKUX PeaKIuit
(coenuHEeHUs, pas3IoKEHUs, 3aMeIEeHUSI,
oOMeHa).

XUMUYECKUHN IKCIIEPUMEHT:
JlemoHcTpanuu:

dusndeckre CBOMCTBAa 00pa3IloB
HEOPTaHUYECKUX BEIIECTB — METAJIOB U
HEMETAJLIOB.

OOpasIibl BEMIEeCTB KOJTUYECTBOM | MOJTb.
dusndeckue siBjaeHUs (IJIaBICHUE BOCKA,

TasHHUE JIbJa, pACTUPaHUE caxapa

PaccTaBisTh k03 pULIHEeHTHI

B YPABHEHUSAX XUMHUYECKUX PEAKIIMM.
Habmo1aTe 1 OMUCHIBATh OOBEKTHI IPU
[TPOBEJACHUN IEMOHCTPALMMI U
1a00PATOPHBIX OMBITOB.

[IpoBOINUTH BEIYMCIIEHHS 11O (hOopMyIaM
XUMUYECKUX COCIMHEHUN U YPABHEHUSIM
XUMUYECKUX PEAKLIMM.

[[puMeHSATh €CTECTBEHHO- HAYYHbIE
METO/IbI IO3HAHUS (B TOM YHCIIE
HaOJII0/IeHNE, MOJICTMPOBAHNUE,
HKCIIEPUMEHT U OCHOBHBIE OTIEPALINH
MBICJIUTEJIEHOM JESITEIBHOCTH (CpaBHEHUE,
KJ1accuukanms)

BricTpanBaTh pa3BEPHYTHIE TUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM

Ha MH(OPMAIUIO U3 YUYEeOHHUKA U
CIIPaBOYHBIX MAaTEPUAJIOB, FPAMOTHO
VICII0JIb30BaTh U3YYEHHBIN TOHATUWHBIN

anmnapar Kypca XUMUHU
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B CTYIIKC, KUIICHUC 1 KOHACHCAL A BO,Z[I)I).

XuMu4eckue siBJIcHUs (TOPEHUE CBEUH,
MPOKaJIMBaHUE METHOM ITPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI MU METia

C COJISTHOM KHCIIOTOM).

Ha6JIIOI[€HI/Ie IMIPU3HAKOB IIPOTCKAHNA
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XUMHUYECKUX PEAKIUH (pa3iioKeHUe
caxapa, B3auMOJECUCTBUE CEPHOM

KHUCIIOTBI C XJIOPUJOM Oapus, MOTydYeHUE U
paznoxenue ruapokcua meau (1) mpu
HarpeBaHUH, B3aUMO/JICHICTBUE

bKeresa ¢ pactBopoM coiu meau (I1).
OMNBIThI, WITIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MacCChI.

JlaGopaTopHbIE OMBITHI:

Co3nganue Mozeneil MoJIeKy
(IIapOCTEPIKHEBBIX ).

Onucanue (GU3NIECKUX CBOMCTB 00Pa3LOB
HEOPTaHUYECKUX BEIIECTB — METAJUIOB U
HEMETAJIOB.

Ha6nronenue ¢puznueckux (TiaBicHUE
BOCKA, TassHUE JIbJa) U XUMUYECKUX
(ropeHue cBeud, MpoKaIMBaHUE MEAHOU
[IPOBOJIOKH) SIBJICHUIA.

Habnrogenue v onvcanye Mpu3HaKoB

[IPOTEKAHNUS XUMUYECKUX PEAKIIUN Pa3HBIX
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THUIIOB.
BreraucieHust:

OTHOCUTEJIbHON MOJIEKYJISIPHON MaCChI
BEIIECTB, MOJISIPHOM MacChl, MaCChI
BEIIISCTB, MAaCcChl M KOJIMYECTBA BEILIECTBA;
MacCCOBOM JIOJIM XMMHYECKOTO YJIeMEHTa

1o ¢GopmyJie COCTUHECHHUS;
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MO0 YPaBHCHUAM XUMHUUYCCKUX peaKHI/If/'Ii

KOJIMYCCTBA, MaCChl BCIICCTBA
10 N3BCCTHOMY KOJIMYCCTBY, MACCC

p€arcHTOB UJIM IPOAYKTOB PCAKIINHN

Mtoro no pasueiny

20

Paznen 2. BaxuHenme npeacTaBUTENN HEOPTaHUYECKUX BEILIECTB
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2.1

Bo3nyx. Kucnopo.

[Toustie 00 okcMgax

Bo3nyx — cmech razoB. CoctaB Bo3yxa.
Kucnopoa — 371eMEHT U MPOCTOE BEILIECTBO.
Haxoxaenue kuciopoja

B IIPUPOJIE, PU3NUECKHE U XUMUICCKUE
cBOMCTBa (peakuuu roperust). OKCHUIbl.
[Ipumenenue kucnopoaa. CriocoOsl
MOJTYYEHHUs KUCIIOPO/Ia B TA0OpaTOpUuU U
MPOMBINLIEHHOCTH. KpyroBopor
Kucaopoaa B mpupoze. O30H —
QJUIOTPOIHAsE MOU(UKALIMS KUCIOPOa.
TernmoBoit A3 PexT XUMHUUECKOMN peaKInH,
TEPMOXUMUUYECKUE YPABHEHUSI, IK30-

1 SHIOTEPMHUYECKHUE peaKuu. TOIIUBO:
YTOJIb U METaH. 3arpsi3HEHNE BO3yXa,
YCWJIEHHE MapHUKOBOTO 3P dekTa,
pa3pylieHrne 030HOBOIO CJIOS.
XUMUYECKUMN IKCIIEPUMEHT:
JlemoHCTpauumu:

KauecTBeHHOE OIpeeieHUue COAePKaAHUS
KHCIIOPOJa B BO3/IyX€

[loydenue, cobupanue, pacrio3HaBaHKE

M crionb30BaTh XUMUYECKYIO CUMBOJIUKY
TUIsL COCTaBJICHUs (DOPMYJT BELIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMHYECKUX
PEAKLHI C yYaCTUEM KHCIOPO/IA.
XapakTepu3oBaTh (OMKUCHIBATH) COCTaB
BO3/yXa, PU3NUECKHE U XUMHUECKUE
CBOMCTBA KHCIIOPOJA, CIIOCOOBI €ro
MOJTyYEHUs!, IPUMEHEHUE U 3HAYCHUE B
MPUPOJIE U JKU3HU YEIIOBEKA.

CpaBHUBATH peakIny TOPSHUS U
MEJIEHHOTO OKHUCIICHHUS.

OOBACHATH CYITHOCTH YKOJIOTHUECKUX
mpo0JieM, CBSA3aHHBIX C 3arpsS3HEHHEM
BO3/1yXa.

CrnenoBaTh npaBuiiaM 0€30MacHON padOThI
B J1a00paTOpUU MPU UCTIOJIB30BAHUU
XUMHYECKOH MOCYIbI 1 000PYIOBaHMS, a
TakKe TpaBUiiaM OOPAIEHUS C TOPIOUYUMHU
BEIICCTBAMH.

[[naHupoBaTh U OCYIIECTBIIATH HA

IMPAKTUKC XUMHUYCCKUC SKCIICPUMCHTHI,
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Y U3yYEHHE CBOMCTB KHUCIOPOA.
HaOmoneHne B3anMOICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHSI

BO3HUKHOBEHUS U TIPEKPAIICHUS TOPCHUS
(moxkapa).

JTaGopaTOpHBI OMBIT:

O3HaKoOMJICHHE ¢ 0Opa3laMu OKCHJIOB U
OIMCAaHUE UX CBOMCTB.

[IpakTrueckas pabora:

No 3. [Tonyyenue u coOupanue
KHCIIOPOJIa, N3yUYCHHUE €T0 CBOWCTB.
Brrunciaenus:

MOJICKYJIIPHOM MacChl KMCIIOPOJia U 030HA
Ha OCHOBAaHWHM aTOMHOM MacChl
XUMHYECKOT'O DJICMEHTA,;

KOJIMYECTBA, MACCHI BEICCTBA

MO0 YPaBHCHUAM XUMHUUYCCKUX pCaKI_II/Iﬁ

MPOBOAUTH HAOIIOICHHUS, 1€J1aTh BHIBOIbI
10 pe3yJibTaTaM dKCIIEPUMEHTA

MpU MIPOBEJECHUU Ta0OPATOPHBIX OMBITOB U
MPaKTUYECKON paOOTHI.

BEIUHCIIATE KOJIMYECTBO BEIIECTBA, 00BEM
rasa rno gopmysnam.

'YyacTBOBaTh B COBMECTHOM paboTe B
rpyIIIe.

BricTpanBaTh pa3BEPHYTHIC MUCHMEHHbBIC U
YCTHBIE OTBETHI C OIIOPOM

Ha UHpOpMAIUIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, FPAMOTHO
VCI0JIb30BaTh U3YYEHHBIN MOHSITUWHBIN

arnmapar Kypca XuMHAH
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2.2

Bonopona. Ilousitue o

KHCJIOTax U COJIIX

8

Bo1opo1 — 3JIeMEHT U ITPOCTOE BEIIECTBO.

Haxoxnenue Bogopoaa

B IIPUPOJIE, PU3NUECKHE U XUMUYECKUE
CBOMCTBA, IPUMEHEHHE, CIIOCOOBI
rony4yeHus. Kucmorel u comnu.
MoutsipHbIit 00BEM Ta30B. Pacuérel o
XUMHUYECKUM YPaBHECHUSIM.
XUMHUUECKUHN DKCIIEPUMEHT:
JlemoHCTpauuu:

[lonyuenue, cobupanue u

PaCKprBaTB CMBICJI U3YYaCMBIX TIOHATHUN U

MPUMEHSTH ATH TIOHATHSI IPY OTIICAHUH
CBOMCTB BEIIIECTB U UX MPEBpALCHUM.
XapakTepu3oBaTh (OMUCHIBATH)
(br3UYeCKUe M XUMHYECKHIE CBOMCTBA
BOJI0PO/ia, CIIOCOOBI €ro NOJyYeHus,
MpUMEHEHUE.

Cobupath npudOp AJIs MOTYUSHUS
BOJIOpO/A.

Mcnonbp30BaTh XUMHUUYCCKYIO CUMBOJIUKY
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pacno3HaBaHHE BOJOPOAA.
B3anmoeiicTBUE BOJIOPO/Ia C OKCUAOM
menu (II).

JTaGopaTOpHBIN OMBIT:

B3anmoielicTBUE KUCIOT C METAJTIAMH.
[IpakTrueckas pabora:

Ne 4. [TonyyeHue u coOupaHue Bo10po/ia,
M3y4EHUE €T0 CBOMCTB.

Brrancnenus:

00BEMa, KOJIMYECTBa BEIIECTBA T'a3a MO ero
M3BECTHOMY KOJIMUYECTBY BEILIECTBA UJIU
00BEMY;

00BEMOB T'a30B 10 YPAaBHEHUIO PEAKIIMHU HA
OCHOBE 3aKOHA 00ObEMHBIX OTHOIIEHUIN

ra3oB

IS COCTaBJICHUsT (DOPMYJT BELIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
[PEAKLHI C y4aCTHEM BOJOPOA.
BbIUHCIATE MOJIIPHYIO MAcCy BEILECTB;
KOJIMYECTBO BEILIECTBA, 00BbEM rasa, Maccy
BEILIECTBA;

[TpoBOAUTH pacuéThl MO YpaBHEHUSIM
XUMHUYECKUX PEaKIUN: KOJIMYECTBa,
00BbEMa, MacChl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB WIH
MPOAYKTOB PEAKIUH.

CrnenoBaTh npaBuiiaM 0€30MacHON padOThI
B J1a00paTOpUH MPU UCTIOJIB30BaHUU
XUMHUYECKOU MOCyabl U1 000pyAOBaHUs, a
Tak)Ke MpaBUiiaM OOpaIEHUS C TOPIOYUMHU
BEIIIECTBAMHU B OBITY.

[[maHupoBaTh M OCYILIECTBIIATH HA
MPAKTUKE XUMUYECKUE IKCTICPUMEHTHI,
[IPOBOAMUTH HAOJIIO/IEHUS, 1€T1aTh BbIBObI

IO pC3yJjibTaTaM 3KCIICPUMCHTA.
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YyacTBOBaTh B COBMECTHOI paboTe

B IpymIe

2.3

Bona. PactBopsl.
[lousitue

00 OCHOBAHUAX

Dduznueckue cBoiicTBa BOALI. Boxa kak
PACTBOPUTEIb. XHUMUYECKUE CBOMCTBA
BOJIEI.

OcHOBaHUA.

PackpbIBaTh CMBIC U3y4a€MbIX OHATHN U
MPUMEHSITh 3TU MOHATHUS NIPU OMMHUCAHUU
CBOWCTB BELIECTB U UX IIPEBPALLCHUN.

XapakTtepru3oBaTh GU3NUECKUE U
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PactBopsl. Posibs pacTBOpOB B IpHpoAe U B
KU3HU 4esioBeka. KpyroBopoT BOJbI

B IIPUPOJIE. 3arpsi3HEHNE TPUPOIHBIX BOJ.
OxpaHa 1 04UCTKA NPUPOJIHBIX BO/I.
HacplleHHbIE ¥ HEHACBILLIEHHBIE
pacTBOpbI. PAaCTBOPHUMOCTD BEILIECTB

B BOJIe. MaccoBast 10J1s1 BEIIeCTBa B
pacTBope.

XHUMUYECKUMN IKCIIEPUMEHT:
JlemoHCTpanumu:

PacTBOpeHuE BEMIECTB C Pa3IMUYHON
PacTBOPUMOCTBIO.

B3auMoaencTBre BOAbI C METAJNIAMU
(HaTpUEM U KaJIbLIUEM).

lccnenoBanue pacTBOPOB KUCIIOT U
[1€JI0Y€H € TOMOILBI HHAUKATOPOB.
JlabopaTopHsie onbiThl UccnenoBanue
0COOEHHOCTEH pacTBOPEHUS BEIIECTB C
Pa3JIMYHON PACTBOPUMOCTBIO.

[ [puroroBiieHUE PACTBOPOB

XUMHYECKUE CBOMCTBA BOJBI, €€ POJIb KaK
PAcCTBOPUTEIISL B IPUPOHBIX MPOLIECCAX.
CocTaBisTh ypaBHEHUS] XUMUYECKHUX
PEAKLIHI C y4aCTUEM BO/IBI.

OOBIICHATD CYIIHOCTh KOJIOTHUYECKUX
po0JieM, CBSI3aHHBIX C 3arpsI3HCHUEM
MPUPOIHBIX BOJ, CIIOCOOBI OUYMCTKH BO/IBI
OT MPUMECEMN, MEPHI 110 OXPAHE BOJ

OT 3arpsi3HEHUSI.

[[naHUpOBaTHh U OCYIIECTBIIATH HA
MPAKTUKE XUMHUUECKUE

AKCTIIEPUMEHTHI, IPOBOIUTH HAOJIIOJCHNS,
NeNaTh BBIBOJIBI IO pe3yJibTaTam
PKCTIIEPUMEHTA MPU MPOBEICHUU
TaGOPATOPHBIX OMBITOB U MPAKTUYECKON
pPaboTHI.

CrnenoBath npaBuaaM 0€30MacHON paOOThI
B J1a00paTOpUU TP MCTIOIB30BAHUH
XUMUYECKOU MOoCyAbl U 000pYyI0BaHUS.

HpOBOI[I/ITB BBIYHCJICHUA C IPUMCHCHUCM
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C ONPEAECIEHHON MAaCCOBOM JIOJIEH
PacTBOPEHHOI'O BEIIECTBA.
[IpakTrueckas pabota

Ne 5. IIpuroroBieHne pacTBOpOB
C OIIPEAETEHHON MAaCCOBOM J0JIEH

PACTBOPEHHOIO BEIIECTBA.

MOHSITUSL «MAaccoBasi J10J1s1 BELIECTBA

B PacTBOPE».

BricTpanBaTh pa3BépHYyThIC MUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOH

Ha HGOPMAITHIO U3 YIeOHUKA 1

CIIPABOYHBIX MAaTCPpHAJIOB, I'PaMOTHO
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Brrancienus: MICIIOJIb30BAaTh N3yYECHHBIA MIOHATUMHBIN
C MCIIOJIb30BAHUEM IOHATHS «MACCOBasl  (aIlllapaT Kypca XUMHHA

J10JIs1 BEIICCTBA B paCTBOPCH
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2.4

(OCHOBHBIC KJIaCChI
HCOPIraHUYCCKUX

COeIMHEHUN

11

Knaccudukanys HeopraHnueckux
coequHennit. Oxkcupl. Knaccudukanus
OKCHJIOB: cojieoOpasyroire (OCHOBHBIE,
KHCIIOTHBIC, aM(OTepHBIC) U
HecosieoOpasyromue. HoMeHnkmarypa
OKCcUA0B. PU3NYECKUE U XUMUUYECKUE
CBOMCTBA OKCUJIOB. [lomyueHue okcuaos.
OcuHoBanus. Knaccuduxaiust oCHOBaHMiA:
IETI0YN U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknatypa ocHoBaHUN. PU3nUecKue n
XUMHYECKUE CBOMCTBA OCHOBAHUM.
[lony4yeHne OCHOBaHUM.

Kucnotsl. Knaccudukaius Kucior.
Homenknarypa kucnor. dusznueckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psijt
akTuBHOCTH MeTayuioB H.H. bekerosa.
[TosryuyeHue KUCIOT.

Conn. Homenknarypa coneit. ®usnueckue
M XMMUYECKUE CBOMCTBA COJIEH.
[Tosryuenue conen.

['eneTnyeckas CBS3b MCIKAY KiIaCcCaMH

KnaccuduimpoBath u3yyaeMble BEIIECTBA
10 COCTABY U CBOWMCTBAM.

CocTaBnsiTh (HOPMYJIIBI OKCHIOB, KUCIIOT,
OCHOBAHUM, COJIeH U HA3bIBATh UX

[0 MEXyHApOIHONH HOMEHKIAaType.
[IporHo3upoBaTh CBOKMCTBA BEILIECTB

Ha OCHOBE OOIIMX XUMHYECKUX CBOUCTB
M3YYEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCA.

CocTaBisTh MOJIEKYJISIPHBIEC YPaBHEHUS
peaKkuii, WUTFOCTPUPYIOIIUX XUMUYECKHE
CBOMCTBA U CITOCOOBI MTOTYYEHHUSI BEIIECTB
M3yUYEHHBIX

KJIACCOB/TPYIIII, @ TAKXKE TIOITBEPIKIAIOIITUX
FEHETUYECKYI0 B3aUMOCBSI3b MEKIY HUMU.
[Tpon3BOANTH BEIYUCIICHUS

M0 YpaBHEHUSIM XUMUYECKUX PEaKITUH.
[[maHupoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMHUECKUE

AKCIIEPUMEHTBI, MPOBOAUTH HAOIIOICHNUS,

J1CJIaTh BBIBO/IBI 110 PE3YyJIbTaTaM
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HEOPTaHUYECKUX COCAUHEHUN. DKCIIEPUMEHTA IIPU IIPOBEICHUU
XUMUYECKUMN IKCIIEPUMEHT: 1a00PaTOPHBIX OMBITOB U MPAKTUIECKUX

JlemoHCTpauuu:
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O6pa3ibl HEOPTAHUYECKUX BEIIECTB
Pa3JINYHBIX KJIACCOB.

OnBITHI, WILTIOCTPUPYIOIINE XUMAYECKHE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopaTopHble onbITel Onpeaenenre
PACTBOPOB KHUCJIOT U IIEJI0YEH ¢ TOMOILBIO
WHIUKAaTOPOB.

M3ydyeHne B3auMOJICHCTBHS KUCIOT

C METaJUIAMU, PEAKLU HEUTPAJIN3ALINH.
B3anmonenicTBre pacTBOpa CEpHOM
KHCIIOTHI ¢ okcuaoMm meau (II).
[TomyyeHrne HEpaCTBOPUMBIX OCHOBAHUM.
BrITecHEHHE OIHOTO METaJlla IPYTUM U3
[pacTBOpaA COJH.

[IpakTrueckas pabota

Neo 6. PemieHne sKCIEpUMEHTANIBHBIX 33/1a4
10 TeMe «BaKHEeNIIne KI1acChl
HEOPTAaHUYECKUX COEAUHEHUI.

Beruucienus:

paborT.

CrnenoBaTh npaBuiiaM 0€301acHON pabOThI
B 1a00OpaTopuu

MPU UCIIOIb30BaHUU XUMUUYECKOU MOCY/IbI
1 000pYIOBaHUS.

BricTpanBaTh pa3BEPHYTHIC MUCHbMEHHBIC U
YCTHBIE OTBETHI C OIOPOI

Ha HH(OPMAIUIO U3 YICOHHKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
MCI0JIb30BaTh U3YYEHHBIN MOHSITUWHBIN

arnmapar Kypca XuMHAH

16




10 yPaBHCHHUSM XMMUYCCKOW PEaKInu:
KOJINYECTBA BEIIECTBA, 00BEMA, MACCHI 10
M3BECTHOMY KOJIMYCCTBY BEIIECTBA,
00BEMY, Macce peareHTOB WIIN

MTPOTYKTOB PEAKLINH

Htoro no pasneny:

30
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Pasznen 3. Ilepuoanueckuii 3akoH u [lepuonnueckas cucrtema xumuueckux anemeHnToB . . MenaeneeBa. CtpoeHue

aTOMOB. XUMHYecKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIHLHBIC pCaKkuInunu
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3.1

[Tepuoauueckuii
3aKOH U
[lepuoanueckas
CHCTEMa XMMHUUYCCKUX
PJIEMECHTOB

J1. 1. Menpeneena.

Ctpoenue atoma

[lepBbie MOMBITKH KJIacCU(PUKAIIIU
XUMHUUYECKHUX dJIeMeHTOB. [loHsaTHE O
IPYIIaxX CXOJAHBIX AJIEMEHTOB (IIEJIOYHbIE
U IEJI0YHO3EMEIILHBIC

METAaJLJIbl, TaJIOT€HbI, UHEPTHHIC Ta3bl).
DJIEMEHTBI, KOTOPBIE 00Pa3yroT
aM(oTepHbIE OKCUJIBI U TUAPOKCHUJIBI.
[Tepuoanueckuii 3akoH. [lepuoanueckas
CHCTeMa XMMHUUYECKHUX DJIEMEHTOB

JI[.11. Menneneea. KoporkonepruoaHas u
TIMHHOIIEpHOAHAs (DOPMBI
[leproauyeckoil CUCTEMbI XUMHUYECKUX
hnemeHToB /.M. Menneneea. [lepuobl u
rpynnbl. PU3NYECKUN CMBICI
MOPSIKOBOIO HOMEPA, HOMEPOB MEPUOAA U
[PYIIIbI AJIEMEHTA.

Ctpoenue atoMoB. CocTaB aTOMHBIX

sanep. M3oronsl. Dnexkrponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UYEK aTOMOB TIepBhIX 20
XMMUYECKHUX JIEMEHTOB [leprnoanueckon

CHCTCMBbI

PackpbIBaTh CMBICII IEPUOIUYECKOTO
3aKOHA.

OnuceIBaTh CTPOCHUE TAOIHIIBI
«IIepnonnueckas cucrema XMMUYECKUX
hiemeHToB /.M. MeHnaeneeBay.
MozaenupoBaTh CTPOCHHUE aTOMA,
DHEPreTUYECKUX YPOBHEN U MTOAYPOBHEMN
[IPY IIOMOIIY PUCYHKOB, JJIEKTPOHHBIX
KOH(UTYpaLuil U 3JIEKTPOHHO-
rpaduyeckux Gopmy.

[losicHATh pU3NYECKUI CMBICIT
MOPSAKOBOIO HOMEPA, HOMEPOB eproaa U
IPYIIIBI AJIEMEHTA.

XapakTepu30BaTh XUMUYECKUE DIIEMEHTBI
MEPBBIX TPEX MEPUOIOB, KAJINW, KaNbUUN U
VX COCIMHEHUS I10 TTOJIOKEHUIO

B [Iepuonuueckon cucreme /.M.
Meneaeena.

OOBICHATH 00IITE 3aKOHOMEPHOCTH B
M3MEHEHNH CBOMCTB XUMHYECKUX

AIIEMEHTOB (M3MEHEHUE PAJINYCOB aTOMOB,
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JI.11. MenneneeBa. XapakrepucTuka
XAMHUYECKOTO JIEMEHTA

o €ro nojoxxenuto B [leproanyueckoit
cucteme J[.11. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS painyca

PIIEKTPOOTPULIATEIHHOCTH, BaJIEGHTHOCTH) U
X COCIUHEHUN

B Mpeienax MajbIX IEPUOIOB U IIIaBHBIX
[MOJArPYII C Y4ETOM CTPOCHUS UX

ATOMOB;
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ATOMOB XMMUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX
CBOWCTB I10 TPYIIIAM U IIEPUOJIAM.
3nauenue [lepuoauueckoro 3akoHa u
[leproA4eCcKO CUCTEMBl XUMUYECKUX
PIEMEHTOB JIJIs1 Pa3BUTHSI HAYKU U
npaktuku. .. MenzaeneeB — y4yéHbli U
rpaKIaHUH.

XHUMUYECKUMN IKCIIEPUMEHT:
JlemoHCTpanumu:

B3auMoaelcTBrE THAPOKCHIA LIMHKA C
pacTBOpaMU KUCJIOT U LIEJIOYEH.
MoenupoBaHue CTPOCHUS MOJIEKYJI IPU
[MOMOIILIA PUCYHKOB, MOJICJIEH,
DIIEKTPOHHBIX U CTPYKTYPHBIX (HOpPMYII.
Ta6nuna «llepuonnueckas cucrema
XUMHYECKUX DJIEMEHTOB

JI.11. MenneneeBay.

JlaGopaTopHBbIE OIBITHI

O3HaKOMIICHHE ¢ 00pa3IiaMu METAIOB U

'YyacTBOBaTh B COBMECTHOI paboTe B mape
WJIU TPYTITIE.

BricTpanBath pa3BEpHyThIC MUCEMEHHBIEC U
YCTHBIE OTBETHI C OIIOPOH

Ha MHPOPMALUIO U3 yYeOHHUKA U JPYTHX

MCTOYHHUKOB, B TOM YHCJIC I/IHTepHCTa
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HEMCTAJIJIOB

3.2

XUMHUUYECKAS CBA3b.
OKHUCIIATEIBHO-
BOCCTAaHOBUTEJILHBIE

peaKIuu

8

XuMmudeckast cBa3b. KoBajeHTHas
(ToJIsipHAst U HEMOJISIPHAST) CBA3b.
DJIEKTPOOTPHUIIATEIIHLHOCTh XUMUUYECKUX
hiieMeHTOB. MoHHas cBsa3b. CTEIeHb
okuciaeHus1. OKUCINTEIBHO-

BOCCTAHOBHUTCIIbHBIC pCAKIINH. HpOHGCCBI

PackpbIBaTh CMBICII H3y4a€MBbIX IMOHSATHUM.
OrnpenensaTh BUJ XUMUUYECKOU CBS3U B
COCIMHCHHUU.

MonenupoBaTh CTPOEHUE MOJIEKYJI TIPH
[TOMOIIY PUCYHKOB, MOJEIIEH,

AIIEKTPOHHBIX U CTPYKTYPHBIX (hOpMYII.
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OKHUCJIEHUS] 1 BOCCTAHOBJICHHUS.
OKUCIUTENN U BOCCTAHOBUTEIH.
XUMUYECKUHN IKCIIEPUMEHT: U3yUYCHHE
00pa3IloB BEMIECTB METAJUIOB U
HEMETAJUIOB, B3aUMOJICUCTBUE

rUAPOKCUJIA IIUHKA C PACTBOPAMHU KHUCIIOT U
11€JI0Y€EH, IPOBEJECHUE OIBITOB,
VJUTFOCTPUPYIOLIUX IPUMEPBI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuy pas3ioKeHus,
COCTMHEHU).

XHUMUYECKUHN IKCIIEPUMEHT:
JlemoHCcTpauuu:

OnbITHl, WILTIOCTPUPYIOIINE PUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu

Pa3NOKEeHUsI, COCAMHEHUS)

M cnonb30BaTh XUMUYECKYIO CUMBOJIMKY
1711 cOCTaBJIeHUs (hOpPMYJT BEIIIECTB,
DIIEKTPOHHOTO OalaHCa PEaKITHiA.
OrnpenensiTe CTETeHb OKUCICHHS] aTOMOB
XUMHUUYECKUX 3JIEMEHTOB 110 (hopMyJiaM U
COCTABJISITh (POPMYJIbI OMHAPHBIX
COCIUHCHMI M0 CTCIICHU OKHMCIICHUS
ATOMOB XMMHUUYECKHUX DJICMEHTOB.
OnpenensiTe OKUCIUTEND U
BOCCTAHOBHTEIIL. PaccTaBiaTh
KO2(UIIMEHTHI B CXeMaX MPOCTHIX
OKHCIIMTEILHO-BOCCTAHOBUTEIBHBIX
peaKIuii METO0M DJIEKTPOHHOTO OanaHca.
HaOntonath XMMUYECKHE OTBITHI IO TUIAHY,
QHAJIM3UPOBATh U JIeJIaTh BBIBO/IBI.
Mcmons3oBate UKT i1 co3manus
MOJIEJIEN, TIOATOTOBKY MPE3EHTALUN,
JTOKJIAJ0B 110 TEME.

BricTpanBaTh pa3BEPHYTHIC MMCbMEHHbBIE U

YCTHBIE OTBETHI C OMIOPON Ha HHPOPMAIIIO
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13 yueOHMKA U IPYTUX

MCTOYHHUKOB, B TOM YHCJIC I/IHTCpHCTa

HToro no pazaeny 15
Pe3epBHOE Bpems 3
OBIIEE YMCJIO YACOB |68
[10 ITPOTPAMME
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9 KIIACC

No

/o

HanmMmenosaunue
pa3aenoB U TEM

y4eOHOro MmpeaMeTa

KomuuecTBO

qacoOB

Coneprxanue oOydeHus

(OCHOBHBIC BUbI ACATCIBHOCTH

00yUarOIINXCs

Pa3z[en 1. BGHIGCTBO N XUMHUYCCKUC PCAKIINHU
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1.1

[ToBTOpEHUE U
yrayOneHrne 3HaHUM
OCHOBHBIX Pa3/iesioB

Kypca 8 Kiacca

[Tepuoanueckuii 3axoH. [lepuonnueckas
CHUCTEMa XMMUUYCCKHUX DJICMECHTOB

J[.11. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEpPHOCTH B U3MEHEHUU CBOMCTB
XAMHUYECKUX JJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, KaJlvsl, KaJbIUs U UX
COCIVMHEHUN B COOTBETCTBUH

C MOJIOXKEHHUEM 3JIEMEHTOB

B [Iepuoauueckont cucreme U CTpOCHUEM
X aTOMOB.

CTpoeHue BENecTBa: BUAbl XUMUUYECKOM
CBSI3U. THUIIBI KPUCTAJUTMYECKUX PELIETOK,
3aBHCHUMOCTDL CBOMCTB BEIlIECTBA OT THUIIA
KPUCTAJUTMYECKOW PEIIETKA U BUIA
XUMHUYECKOU CBSI3H.

Knaccudukanys u HOMEHKIATypa
HEOPraHUYECKUX BEIIECTB. XUMUYECKNE
CBOMCTBA BEIIIECTB, OTHOCSIIUXCS

K pa3JIMYHbIM KJIACCaM HEOPTaHUYECKHUX
COCIMHEHMI, TCHETUYECKasl CBI3b

HCOPIraHNYCCKUX BCHICCTB.

XapakTepu30BaTh XUMUYECKHUE DIIEMEHTHI
[EPBBIX TPEX MEPHUOJIOB, KAIIHS U KAIbIUA
10 UX MOJIOKEHUIO B [Ieprnoanueckon
cucteme /. 1. Mennaeneena.
KiaccuduiupoBath 1 Ha3bIBaTh
HEOPraHUYECKUE BEIIECTBA U3YUEHHBIX
KJIACCOB.

OnuckIBaTh 001IMEe XMMUYECKHUE CBONCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB,
[MOATBEPKAATh CBOMCTBA MPUMEpPaMU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUUECKUX
[PEAKLINIA.

OnpenensTe BUJ XUMUYECKOW CBA3U U TUI
KPHUCTAJUIMYECKON PEIIETKU BELIECTBA.
[Iporao3upoBath CBOMCTBA BEUIECTB B
3aBHCUMOCTH OT UX CTPOCHHUS.
BricTpanBaTh pa3BEpHYTHIE IMCbMEHHBIE U
[YCTHBIE OTBETHI C OIIOPOM

Ha WHGOPMAITUIO U3 YICOHHKA U

CIIpaBOYHBIX MAaTCpPHUAJIOB, I'PaAMOTHO

ob




XHUMUYECKUMN IKCIIEPUMEHT: VCIIOJIb30BaTh U3YYEHHBIN ITOHATHHBIN
JleMoHCTpanuu: anmapar Kypca XuMuu

03HAKOMJIEHHE C MOJACIISIMU
KPUCTAJIINYECKUX PEIIETOK
HEOPIaHUYECKUX BEILIECTB — METAJUIOB U
HeMeTaJuoB (rpadura 1 aaMasa),

CJIOHBIX BEIECTB (XJIOpUJIa HATPHS)
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1.2

OCHOBHBIE
3aKOHOMEPHOCTH

XUMHNYCCKUX peaKHI/Iﬁ

Knaccudukanus XMMHYECKUX peaKkLui 1o
pa3IUYHBIM [IPU3HAKAM (TI0 YUCITY U
COCTaBY y4aCTBYIOIIMX B PEAKIINH
BEIIECTB, [0 TETIIOBOMY 3 deKTy,

M0 U3MEHEHHUIO CTENIEHEN OKHUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB,

0 0OpPaTUMOCTHU, IO YYACTHIO
KaTajau3aTopa). DK30- U SHI0TEPMUYECKUE
pEaKUH, TEPMOXUMHUYECKHUE YPABHEHUS.
[loHATHE O CKOPOCTU XUMUYECKOU
peakuuu. [Tonsitue 06 06paTUMBIX

1 HEOOpPAaTUMBIX XUMUYECKUX PEAKIIUIX.
[loHsITUE O TOMOTEHHBIX U T€TEPOTCHHBIX
peakusax. [lonstue o karanuse.

[loHsITHE O XUMHUYECKOM PABHOBECHUHU.
DakTopkl, BAUSIOIIUE HA CKOPOCTh
XUMHUYECKOM peaKIK U MOJO0KEHUE
XUMUYECKOTO PABHOBECHSI.

OKHCIINTEIIbHO-BOCCTAHOBUTEILHBIC

PackpbIBaTh CMBICI U3y4aeMbIX MOHATHHA U
MIPUMEHSTH ATH MIOHSTHSI TIPY OTIMCAaHUHU
CBOMCTB BEILIECTB U UX MpPEBpAICHUM.
KiaccudumupoBath XUMHUYECKHE PEAKITHH
M0 pa3INYHBIM MpPHU3HAKaM. Y CTAHABIUBATH
3aBUCUMOCTBH CKOPOCTH XMMHUYECKOM
[peaKIuu OT pa3IUYHBIX (PAKTOPOB.
[IporHo3upoBaTh BOZMOXKHOCTH
MPOTEKAHUSI XUMUUYECKHUX MTPEBPAIICHHI B
[PA3JIMYHBIX YCIOBUSIX.

Ornpenensitb OKUCIUTENb U
BoccTaHoBUTENL B OBP.

CocCTaBsTh AJEKTPOHHBIN OaaHC
[PEaKIIHH.

[Tpon3BOANTE BEIYUCICHUS TT0 XUMUYECKAM
YPaBHEHUSIM.

'YyacTBOBaTh B COBMECTHOM paboTe B mape
VT TPYIIIIC.

BricTpanBaTh pa3BEpPHYTHIE MUCHMEHHBIE
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peaKiu, SJICKTPOHHBIN OaTaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBLHOMN
peakuun. CocTaBlieHUE YpaBHEHUI
OKHCIUTEbHO-BOCCTAHOBUTEIBHBIX
pEaKIUi ¢ UCIIOIb30BAHUEM METO/IA
PIIEKTPOHHOTO OajaHca.

XUMHUUECKUHN DKCIIEPUMEHT:
JlemoHCTpauuu:

HccnenoBanre 3aBUCUMOCTH CKOPOCTH
XMMHUYECKOW pEaKIIUU OT BO3JCUCTBUSA
pa3IUYHbIX (PAKTOPOB.

OMNBITHI, WITIOCTPUPYIOIIUE IPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakuu
PA3JI0AKEHUSI, COCTUHEHUS ).
Brruucienus:

KOJIMYECTBA BEIIECTBA, 00hEMA U MaCChI
pEareHTOB UJIU MPOIYKTOB 10O

YPaBHEHUSIM XUMUYECKUX PeaKInuil

1 YCTHBIE OTBETHI C OITOPOU

Ha HHpOpMaIMio U3 yueOHHUKA U
CIIPaBOYHBIX MATEPUAJTIOB, TPAMOTHO
VICTIOJIb30BaTh U3YYEHHBIN ITOHATHHBIN

anmnapar Kypca XuMuu
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1.3

BJICKTpOJII/ITI/I‘lCCKaSI
JUCConranms.
XHUMHYECKHE PCaKInHn

B PacTBOpPAX

Teopust AIIEKTPOIUTHYECKOU

U CCOLIMAIMU. DJIEKTPOIUTHI U
HEAJIEKTPOIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M JuCCOIalii BEIIECTB

C pa3JIMYHBIMU BUJAMU XUMHYECKOM
cBsA3u. Crenenp qucconnanyv. CUIbHbIE U
ciaOble PJIEKTPOIUTHI.

Peakuu noHHOTO OOMeEHa. Y CIIOBUS

PackpbIBaTh CMBICII U3y4aeMbIX ITOHATHM, a
TaKKe CMBICJI TEOPUH

DICKTPOIUTUYECKON JUCCOLUALINY.
OOBICHATH TPUYHUHBI
PIEKTPOIIPOBOJIHOCTH BOJHBIX PACTBOPOB
BEIIECTB, pa3jINyaTh clladble U CUJIbHBIC
PIEKTPOIUTHI.

CocCTaBiIATh YPaBHCHUA JUCCOLMAITNN
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MPOTEKaHUS peaKIUii MOHHOTO OOMEHa,
MOJTHBIC U COKpPAIIEHHBIC HOHHBIC
ypaBHEeHUS peakiuii. CBOMCTBA KUCIOT,
OCHOBAHUM U COJICH B CBETE
MPEACTaBICHUM 00 AIEKTPOJIUTHIECKOMN
nucconuanuu. KauecTBeHHbIE peakiui Ha
oHbl. [TOHATHE O THAPOIN3E COJIECH.
XUMUYECKUMN SKCIIEPUMEHT:
JlemoHcTpanuu:

HccnegoBanue 31€KTPONPOBOHOCTH
PacTBOPOB BEIIECTB, ITpoiiecca
JTMCCOITMAIIN KHUCIIOT, IIeI0UYCH

1 coJicil (BO3MOYKHO MCITOIh30BaHUE
BHJICOMATEPUAIIOB).

OnBITH, WILTIOCTPUPYIOIINE TPU3HAKU
MPOTEKaHUS peaKMii HOHHOTO OOMEeHa
(oOpa3zoBaHue ocajKa, BbIJICJICHUE rasa,
00pa30BaHUE BOIBI).

Pacrno3naBaHue HEOPraHMYECKUX BEIIECTB

C IIOMOIIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha

KHCJIOT, IIEJI0YEH U COJICH, MOJIHbBIC U
COKpAIEHHbIC NOHHBIE YPABHEHUS
XUMUYCCKUX PEaKIii HOHHOTO 0OMEHa,
KpAaTKUE MOHHBIEC YPABHEHUSI MPOCTHIX
[peaKuuii TUAPOIIN3a COJICH.
XapakTepru3oBaTh 00IINE XUMUYECKUE
CBOICTBA BEILIECTB PA3IMYHBIX KJIACCOB Ha
OCHOBE TEOPUH IJIEKTPOIUTUUECKON
NTMCCOLIMALINY; TIOATBEPKAATh CBOMCTBA
[IpUMEpPaMU MOJIEKYJIIPHBIX U HOHHBIX
YPABHEHH XUMUYECKUX PEAKLIHHM.
PemaTe 3KkcriepuMEHTAIBHBIE 3aa4U 10
TEME.
[1anupoBaTh U  OCYLIECTBISATH HA
MPAKTUKE XUMHUUYECKUE

DKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHUSI,
JieN1aTh BBIBO/JIBI 110 PE3YJIbTaTaM
PKCIIEPUMEHTA MPHU MTPOBEICHUN

J1a60paTopH51x OIIBITOB U NPAKTHUYCCKUX

pabor.
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VOHBI.
JTaGopaTOpHBIN OMBIT:

3y4eHne mpu3HaKOB MPOTCKAHUS
peakIuu HOHHOTO OOMEHAa B pacTBOpPax

DIIEKTPOJIUTOB (C 00pa30BaHUEM OCAJIKa,

[IpakTrueckas pabora:

BBIZICJIICHHUCM I'a3a, O6pa30BaHI/IGM BOIII:I).

CremoBath paBUiaM 0€30MMacHON PabOThI
B 1a00paTOPUU TIPH UCTIOTH30BAHUH
XHUMHAYECKOM TOCY/IbI U 000PYI0BaHUS.
[TpOBOAWTH BEIYMCIICHUS 10 XUMHYECKAM
YPaBHCHHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. PemeHne 3KCIEpUMEHTANIBHBIX 33124
110 TEME.
Brrancienus:

MO0 YPaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ

B IIape€ WJIM TPYyIIIE.

BricTpanBaTh pa3BEpHYThIE TUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM

Ha MHPOPMAIIHIO U3 Y4eOHHUKA U APYTUX
MCTOYHUKOB UH(POPMAIIUH, B TOM YUCIIE

NuTepHera

Wroro o pazneny

17

Pa3z[en 2. Hemeramnnl 1 ux COCIUHCHU A
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2.1

OO0mas
XapaKTepUCTHUKA
XUMHYECKHUX
hiemeHToB VIIA-
CPYIIIIHIL.

["anoreHbl

OO611as XapaKTeprUCTHUKa TaJIOTE€HOB.
OCcoOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHBIE CTETICHU OKUCIICHHUS.
Ctpoenue u pu3NIECKHe CBOMCTBA
MPOCTHIX BEIIIECTB — raJIOr€HOB.
XUMHUUYECKHE CBOMCTBA Ha IPUMEPE XJI0pa
(B3aMMOJICMCTBHE C METAJNIAMHU,
HEeMeTaJJIaMH, IeJI0YaMu ).
XnopoBojiopoa. CossiHast KUCIOTA,
XAMHUYECKUE CBOMCTBA, MOJIYYCHHUE,
rpuMeHeHue. JlencTBue xjaopa u
XJIOPOBOJOPO/Ia HA OPraHU3M YEJIOBEKA.
Baxueimme XJ10puabl 1 UX HAX0XKICHUE B
MpUpOJIC.

XUMHUUECKUI HKCIIEPUMEHT:
JlemoHCTpanumu:

OMBITHI, OTpaXxarolue Gu3nIecKue u
XUMHYCCKHE CBOMCTBA raJIOTCHOB U X

coeIMHEeHUM (BO3MOYKHO UCTIOJIH30BaHUE

OO0BSACHATH 0011IME 3aKOHOMEPHOCTH

B U3MECHEHUHU CBOMCTB HEMETAILJIOB U UX
COCIMHEHU B MpeJienax MajbiX EPHOI0B
1 TJIaBHBIX noArpymn [lepuoanyeckon
CHUCTEMbI XUMUUECKUX IJIEMEHTOB C YUETOM
CTPOCHUS UX aTOMOB.

XapakTepuzoBaTh (pU3NUECKUE U
XUMHUYECKUE CBOKMCTBA IPOCTHIX BEILIECTB
raJioreHoB (Ha MpUMepe XJopa) u
CJIO’KHBIX BEILIECTB (XJIOPOBOIOPO/IA,
XJIOPHUJIa HATPHsl), CIIOCOOBI UX MOJTYUYEHUS,
MPUMEHEHUE U 3HAUYCHUE B IPUPOJIE U
PKU3HU YeJIOBEKA.

Ornpenensite XJI0pUI-UOHBI B PACTBOPE.
[[naHrpoBaTh M OCYIIECTBIISATH Ha
MPAKTUKE XUMHUUYECKUE

DKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHUSI,

JECJIaTh BBIBO/JbI 110 PE3YyIbTaTaM
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BHJICOMATEPUAJIOB).

O3HakoMJIeHHE ¢ 00pa3liaMu XJIOPUI0B
(raJloreHuI0B).

JTaGopaTOpHBIN OMBIT:

3yueHune CBOMCTB COJISTHOU KUCIIOTHI.
[IpoBeneHNe KAYECTBEHHBIX PEaKIUil Ha
XJIOPUJI-UOHBI.

[IpakTrdeckas padbota

No 2: TlosryueHne ConsitHOM KUCITOTHI,
M3y4YEHUE €€ CBOMCTB.

Brruucnenus:

M0 YpaBHEHUSAM XUMUYECKUX PEaKIIUH,

CCJIM OINH U3 PCAIrCHTOB J1dH B M30BITKE

AKCIIEPUMEHTA MIPH MIPOBEICHUHU
MabOPaTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CnenoBaTh npaBuiIaM 0€30MMacCHON pabOThI
B 1abopaTopuu

[IPU WCMIOJIb30BAHUN XUMHUYECKOH TOCY/TbI
1 000pyIOBaHUSI.

BricTpanBath pa3BEpHyThIE TUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM

Ha WHGOPMAITUIO U3 YUYCeOHHUKA U
CIIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
MICTIOJIb30BaTh U3YYEHHBIN MTOHATHIHBIN

armnapar Kypca XUMuu
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2.2

OO0mas
XapaKTEPUCTHKA
XUMHUYECKUX
PIIEMEHTOB
VIA-rpynnel. Cepa u

e€ cCoeJUHEHUS

OO6m1as xapakTeprucTuKa 31eMeHToB VIA-
rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHbIE CTEIIEHU

OKHCIICHUSI.

Ctpoenue u pu3NIECKHe CBOMCTBA
[IPOCTBIX BEIIECTB — KUCIOPOJIA U CEPBI.
AJITIOTPOITHBIE MOJU(DUKALIMY KUCIOPOIa U
cepbl. XUMUYECKHE CBOMCTBA CEPBI.
CepoBonopoJ, cTpoeHue, GU3NYeCcKue u
XAMHUYECKUE CBOMCTRA.

OKcuIbl cepbl KaK MPEACTABUTENH
KHCJIOTHBIX OKCHJIOB.

CepHas kuciota, Gu3ndeckue u

XUMHUYECKHE CBOMCTBA (00IIHe KaK

OO0BsACHATH 0011IME 3aKOHOMEPHOCTH B
M3MCHCHUH CBOMCTB 3JIEMEHTOB
VIA-Tpynnsl 1 ©X COEAUHEHUN C YYETOM
CTPOCHHUS UX aTOMOB.

XapakTepru3oBaTh GU3HUECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTOIO BEIIECTBA
cepsl U e€ COeTMHEeHUH (CepoBOIOpO/Ia,
OKCHJIOB CEpbl, CEpHON KUCIIOTHI,
cyJb(haToB), CIIOCOOBI UX MOTYUYEHUS,
PUMEHEHUE W 3HAUCHUEC

B IIPUPOJIE U KU3HU YenoBeka. OnpenessiTh
HaJIU4Ke Cylb(paT-uOHOB B PaCTBOPE.

OOBACHATH CYIIHOCTb 3KOJIOTHYCCKUX
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MPECTABUTEIISI KJIacca KUCIOT U
cnenupuyeckre). XMuMUYECKHE PeaKilvi,
TexaIue B OCHOBE MPOMBIIIICHHOTO
crioco0a MoJy4yeHus: CEpPHON KUCITOTHI.
[Ipumenenue. Conu cepHOMl KUCIIOTHI,
KaueCTBEHHAs pEeaKIUs Ha CyJIb(aT-uoH.
HaxoxaeHue cepbl 1 €€ COeIMHEHUN B
Mpupoie. XUMUYECKOE 3arpsI3HCHHE
OKPYKaIOUIEN CpelIbl COCTUHEHUSAMU

cepbl (KUCTIOTHBIE JOXKIH, 3arps3HEHUE
BO3/yXa U BOJOEMOB), CIIOCOOBI €ro
Mpe0TBPAIICHUS.

XUMUYECKUHN IKCIIEPUMEHT:
JlemoHcTpanuu:

O3HaKOMIICHHE ¢ 00pa3IiamMu Cephl U ¢
COCTMHEHUAMU (BO3MOXKHO UCITOIb30BaHUE
BHJICOMATEPUAIIOB).

Habmoienue npoiecca o0yrianBaHUs
caxapa noJi J1eiCTBUEM

KOHUEHTPUPOBAHHOW CEPHOU KHUCIIOTBHI.

npo6JieM, CBSI3aHHBIX ¢ epepaboTKOM
COCJIMHEHUN CEpHI.

[[naHrpoBaTh U OCYLIECTBIISATH Ha
MPAKTUKE XUMUUYECKUE

DKCIIEPUMEHTHI, IIPOBOIUTH HAOIIOICHUS,
neaTh BBIBOJIBI IO pe3yJibTaTam
DKCIIEpUMEHTA.

CrietoBath nmpaBujaM 0€30MMacHOM pabOThI
B 1a00OpaTopuun

MPY UCTI0JIb30BAaHUM XMMHUUYECKOMN MOCYIbI
1 000pyI0BaHUS.

[Tpou3BOANTE BEIYUCIICHUS 110 XUMUYECKUM
YPaBHEHUSIM.

Mcnonb30BaTh MPU BBHIMOJHEHUH YIEOHBIX
3aIaHU TEKCThI y4eOHUKA, CTIPABOYHBIC
Matepuaibl (Ilepuoanueckyro cucremy
XUMHUYECCKHUX dJIEMEHTOB [[. M.
MenneneeBa, TaOIUILy paCTBOPUMOCTH
KHCJIOT, OCHOBAHMH U COJICH B BOJIEC,

PIEKTPOXUMUYECKUH Psii HAIPSKEHU I
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JlaGopatopHble onbIThl: M3yueHue
XMMHUUYECKUX CBOMCTB pa30aBiIeHHOMN
CEpPHON KHUCIIOTHI.

[IpoBeeHNE KAYECTBEHHOM peakiuy Ha
cynb(dar-noH u HabIOICHHE TPU3HAKA €€

IIPOTCKAHUA

METaJIJIOB).

M crionp30BaTh NP BHIMIOJTHEHUN YUEOHBIX
3aJlaHui ¥ B MPOIIECCEe UCCIIE0BATEIBCKOM
NEeATEeTLHOCTH HAYYHO-TIOMYJIIPHYIO
ITUTEPATYpPy XUMHUYECKOTO CONCPKAHUS,
CIIPaBOYHBIC

MaTepHaiibl, pecypcbl MHTEepHETa
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2.3

OO01mas
XapaKTEepUCTHUKA
XUMUYIECKUAX
AIIEMEHTOB
VA-rpynmsl.

A30T, pocdop u ux

COCIMHCHUA

OO6m1as xapakTepUucTUKa 31eMEHTOB VA-
rpynibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIC CTETICHU

OKHUCJICHUS.

A30T, pacripoCTpaHEHUE B IPUPOJIE,
(r3nYecKue U XUMHYECKHE CBOMCTBA.
KpyroBopoT a30ta B IpUpOJE.

AMMHaK, ero (GU3nYecKue 1 XUMHUIECKUE
CBOMCTBA, MOJyYCHUE U TPUMEHEHHUE.
Conu amMmmoHust, UX GU3HUECKHUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE.
KauecTBeHHas peakiysi Ha MOHbI aMMOHMUSI.
A30THasi KMCJIOTa, €€ MOoJy4YeHue,
(bu3nyecKre 1 XMMUYECKUE CBONCTBA
(oOrmue Kak mpecTaBuTeNs Kiacca
KHUCJIOT U crieniupuyeckue).
crionb30BaHME HUTPATOB U COJIEH
AMMOHHSI B KQU€CTBE MUHEPAJIbHBIX
yaoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE

OKpY’KaIoIIel Cpebl COSMHEHUSMH a30Ta

OOBACHATH 001ITME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB
VA-rpynnsl 1 UX COEAUHEHUM C Y4ETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh PU3NYECKUE U
XUMUYCCKHIE CBOMCTBA MTPOCTHIX BEIIECTB
azota 1 pocdopa u UX COSTUHECHHI
(amMmMHakKa, coyiell aMMOHUs, a30THOU
KHCJIOTHI, HUTPaTOB, okcuaa pocdopa (V) u
bocdopHoit kucnoThl, hocdhaToB), CrIOCOObI
WX ITOJTy4YEHUS, TPUMCHEHUE U 3HAUCHHUE B
NpPUPOJAE U KU3HU ueroBeka. Onpenensitb
MOHBI aMMOHUS U (ochat- HOHBI B
[pacTBope.

OOBICHATDH CYIIHOCTh IKOJIOTHIECKUX
Mpo0sieM, CBI3aHHBIX C HAXO0XKICHUEM
coeauHeHui azoTa u docdopa

B OKpy»arouien cpene. [lmanuposars u
OCYIIECTBJISITh HA IPAKTUKE XUMUYECKUE

OKCIICPUMCHTBI, IPOBOAUTH Ha6J'IIOI[eHI/I$I,
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(KI/ICJ'IOTHI)IC A0XOU, 3arpsA3HCHUC BO3AyXa, JICJ1aTh BbIBOJLI 110 pE3yJIbTaTaM

MOYBEI 1 BOJOEMOB). AKCIIEPUMEHTA TIPH ITPOBEICHUN
dochop, ammoTporHbIe MOAUPUKAITAN mabopaTOPHBIX OTIBITOB M MPAKTUIECKON
docdopa, husnveckrne 1 XUMHUICCKUE paboTHI.

cBoiictBa. Oxcun hocdopa (V) u CrnenoBaTh MpaBHiIaM 0€30T1acHOM
bocdopHas kucnora, Gu3nIEecKue u paboThI B 1a0OpaTOpUH
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XAMHUYECKUE CBOMCTBA, OJYYCHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBe
MUHEPATbHBIX YI0OpEHUH.

XUMHUYECKUIN IKCIIEPUMEHT:
JlemoHCTpanuu:

O3HakoMIIeHHE C (PU3NUECKUMU
cBoiicTBaMu a3ota, hocdopa

U UX COEMHEHUMN (BO3MOKHO
MCITOJIb30BAaHUE BUICOMATEPHUAIIOB).
O3HakoMIIeHHE ¢ 00pa3IiaMu a30THBIX U
bochopHbIX yI10OpeHHil.

[lonyyenue, cobupanue, pacrio3HaBaHUe U
M3yYEHUE CBOMCTB AMMHAKa.
B3anmoielicTBUE KOHIIEHTPUPOBAHHOM
A30THOW KUCJIOTHI C MEJbIO (BO3MOKHO
MCITOJIb30BAHUE BUIEOMATEPUATIOB).
JTaGoparopusbie onbIThl: [IpoBeneHue
KaueCTBEHHBIX PEAKIIU HA HOH aMMOHUS U
dbochar-voH, U U3ydeHHE TPU3HAKOB UX

npotekanus. [Ipaktuueckas pabota

[IPU UCIIOJIb30BAHUU XUMUYECKOU MOCY/IbI
1 000pYyI0BaHUS.

[Tpon3BOAUTE BEIYUCIICHUS 110 XUMUYECKUM
YPaBHEHUSIM.

Mcnonb30BaTh MPpHU BBHITTOJIHEHUH YISOHBIX
3aJlaHUN TEKCThl ydeOHUKA, CIIPABOYHbIC
MaTepuaibl (IEPUOANIECKYIO CUCTEMY
XUMHYECKHUX 3emeHToB 1. W.
MenneneeBa, TaOJIMIy pAaCTBOPUMOCTH
KHCJIOT, OCHOBAHMH U COJICH B BOJIC,
PIEKTPOXUMUYECKUH Psii HAIPSKEHU I

METaJIJIOB)

1




No 3: TlosryyeHne aMMuaka, U3y4eHHUE €ro
CBOWICTB.
Brruucienus:

MO0 YPaBHCHUAM XUMHUUYCCKUX peaKHI/Iﬁ
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2.4

OO01mas
XapaKTepUCTHKA
XUMHUYECKUX
PIIEMEHTOB

[V A-rpynrsi.
Yraepoa u
KPEMHHUM, U UX

COCIMHCHUA

O6m1as xapakrtepucTuka nemMeHToB [VA-
rpynibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIC CTETICHU

OKHCIICHUSI.

Yriepoa, aluioTpoIHbIe MOAU(PUKALIAH,
pacrpocTpaHeHue B MpUpoje, GU3nIecKue
1 XUMHAYECKUE CBOWCTBA.

Ancopbuus. KpyroBoport yriaepoja B
MPUPOJIE.

Oxcunpl yriepoaa, ux Gu3nuecKue u
XUMHYECKHUE CBOMCTBA, JICHCTBUEC

Ha YKUBBIC OPTAHU3MBbI, TTOJTYYEHUE U
MpUMEHEHUE. IKOJOTUYECKUE MPOOTIEMBI,
CBsI3aHHbIC ¢ OKcuaoM yriepona (IV),
TUI0Te3a T100aTbHOTO TOTETUICHUS
KJIMMaTa, TapHUKOBBINA d(PQEKT.
YTOJbHAs KUCIIOTA U €€ COJIU, UX
(br3HYecKue 1 XUMUYECKHE CBOMCTBA,
MOJIy4YeHUE U MPUMEHEHHE.

KauecTBeHHas peakiuus Ha KapOoOHAT-

OOBACHATH 001ITME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB JIEMEHTOB
[VA-rpynsl 1 iX COEIMHEHUN C yUETOM
CTPOEHHUS UX aTOMOB.

XapakTepru3oBaTh (HU3HUECKUE U
XUMUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB
YTIEPOJa U KPEMHUS U UX COCUHEHUN
(OKCHZIOB yIiIepo/ia, yroJIbHOW KHCIIOTHI,
KapOOHATOB, OKCHIa KPEMHUSI,
KPEMHHUEBOU KUCIIOTbI, CUJTUKATOB),
CIIOCOOBI X MOJIYYEHUS, IPUMEHEHHE U
3HAUYECHHE B MPUPOJIE U )KU3HU YEJIOBEKaA.
OOBACHATH MPUUUHHO-CIIEICTBEHHYIO
CBA3b: CTPOCHHUE BEILIECTBA — CBOWCTBA
— NPUMEHEHHUE — Ha TpUMEpax
COCIMHEHUH YIJIEPOJa U KPEMHHUS.
OnpenensiTb KapOOHAT- U CUJIMKAT-UOHBI B
[pacTBope.

OOBICHATH CYIIHOCTh IKOJIOTHYECKUX

np06neM, CBJA3aHHBIX C HAXOXICHHUCM
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WoHbI. Vcrnonp3oBanne kapOOHATOB

B OBITY, MEAWIIMHE, IPOMBIIIICHHOCTH U
CEIILCKOM XO3SICTBE.

[TepBOHAYAIBHBIC TOHATHUS

00 OpraHUYECKUX BEIIECTBAX KaK

0 COCOIMHCHUAX YIJICpOoda (MeTaH, OTaH,

YTJIEKHCIIOTO Ta3a B OKPYXKaIIIeH cpejie.
[TonTBep:k1aTh 0COOEHHOCTH COCTaBa
OpPTaHMYECKHX BELIECTB MPHUMEPAMHU
MPOCTHIX COCAMHEHUH (METaH, ITaH,
ATUJICH, allETHJICH, STAHOJI, TIIUIEPHH,
YKCYCHAasi KUCJIOTA), B3AUMOCBS3b

HEOPraHUYECKUX COCAMHEHUN yriiepoaa 1
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ATUJIEH, alleTUJIEH, 3TaHOJ, TIIULEPHH,
YKCYCHasl KUCIIOTa).

[ [prpoaHBIE HCTOYHUKH YTIIEBOIOPOIOB
(Yyrosb, IpUPOAHBIN ra3, He(Th), MPOTYKTHI
uX nepepaboTku (OEH3UH), UX POJib B OBITY
Y TIPOMBIIIEHHOCTH.

[TonsiTve 0 OMOJIOTUYECKU BaXKHBIX
BELIECTBAX: XKHUPax, OeyKax, yrieBojax — u
WX POJIA B )KU3HU YEJIOBEKA.
MatepuaibHOE €IMHCTBO OPTaHUYECKUX U
HEOPTraHUYECKUX COCTMHEHUH.

KpeMHuii, ero pusndyeckrne 1 XUMHUYECKUE
CBOMCTBA, NIOJIyY€HHE U IPUMEHEHUE.
CoenuHenust kpeMHus B npupoje. Oomme
MpeCTaBICHUS

00 okcuae kpemuus (IV) u kpemHueBoit
KHCIIOTE.

CuIMKaThl, UX UCIOJIb30BAaHUE B OBITY,
MEULMHE, TPOMBIIIIEHHOCTH.

BaxHenmme CTpOUTENbHBIE MAaTEPUAIIBL:

OpTraHUYECKUX BEITICCTR.
OnuckIBaTh POJb OCIKOB, )KUPOB U
YTJIEBOJOB B (DYHKIIMOHUPOBAHUH YKHBBIX
OpraHU3MOB, COCTaB IPUPOTHBIX
MCTOYHUKOB YTJIEBOJIOPOJOB, UX POJIb

B OBITY ¥ TIPOMBIIIJICHHOCTH.

[1poBOIUTH BHIYUCIICHHUS 110 YPAaBHEHUSIM
XUMUYECKUX PEaKIIHi.

[InanupOBaTh M OCYIIECTBIIATH HA
MPAKTUKE XUMUYECKHE

DKCIIEPUMEHTHI, IIPOBOANTH HAOIIOICHNS,
NenaTh BBIBOJIBI 10 PE3yJIbTaTaM
HKCIIEPUMEHTA TP MPOBEJICHUHU
MaGOpaTOPHBIX OMBITOB U MPAKTHYECKHUX
paboT.

CreoBath npaBuaM 0€30MacHOM pabOThI
B 1a00paTopuu

P UCTIOIb30BAHUH XUMUYECKON TTOCY/IBI
1 000pyI0BaHUS.

Vcrionb30BaTh MpH BBHIOJTHEHUH Y4€OHBIX
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KepaMUKa, CTEKJIO, IIEMEHT, OETOH,
kene300eToH. [Ipo6iembr 6e30macHOTO
MCITIOJIb30BAHUS CTPOUTETBHBIX
MaTepUaJioB B MOBCEAHEBHOM KU3HHU.
XUMHUYECKUIN IKCIIEPUMEHT:
JlemoHCTpanuu:

Moien KpUCTAINTMYECKUX PEIIETOK

3aJlaHUN TEKCThl YdeOHUKA, CIIPABOYHbBIC
Matepuaisl (Ilepuoanueckyro cucremy
XUMHUYECKHUX 3emeHToB 1. U.
MenneneeBa, TaOJIUIy PAaCTBOPUMOCTH
KHCJIOT, OCHOBAaHMI M COJIEH B BOJE,
PIEKTPOXUMUYECKUN Psifi

HaIpsHKEHUI METAIIOB)
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anmasa, rpadura, QyepeHa.
(O3HAaKOMIIEHHE C MIPOLIECCOM AJICOPOIIUU
PaCTBOPEHHBIX BEILIECTB

AKTUBUPOBAHHBIM YIJIEM U YCTPOHUCTBOM
MPOTUBOTra3a.

O3HaKOMJIEHHE C TPOAYKIIUEN CUITUKATHOU
MpOMBIILUICHHOCTH (Buneomarepuarsi:
CHJIMKATHAs! TPOMBIIIUIEHHOCTB ).

Moenu MOJIEKYJI OPTaHUYECKUX BEILIECTB.
JlaGopaTopHBIi OTIBIT:

[Tonyuenue, coOupanue, paclio3HaBaHUE U
M3y4EeHUE CBOMCTB YIJIEKUCIIOTO rasa.
[IpoBeneHNE KAYECTBEHHBIX PEAKIIUI Ha
KapOOHAT U CUJIMKAT-UOHBI U U3YYCHUE
MPU3HAKOB UX MpoTekanus. [IpakTuueckue
pPabOTHI:

Ne 4. [TosryueHue yriekucaoro rasa,
M3y4YEHUE €T0 CBOMCTB.

No 5. PemieHue sKkCriepuMEHTAIBHBIX 3a/1a4

o TeMe «Baxueie HeMeTauibl U X
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COEIVUHEHUS
Brruncienus:

IO YPaBHCHUAM XHUMHUYCCKHUX peaKuHﬁ

Htoro no paszuey
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Paznen 3. MeTajuiel 1 UX COeTMHEHUSA

3.1

OO01me cBoMCTBa

MCTaJIJIOB

4

OO6111ast XapaKTepUCTHUKAa XUMUYECKUX
AIIEMEHTOB — METAJJIOB HA OCHOBAHUH HX
rojoxxeHus B [lepuoanueckont cucreme
XUMHAYECKUX 3JIEMEHTOB

JI.11. MenaeneeBa u CTpPOCHUSI aTOMOB.
Ctpoenue MeTauioB. Mertaiuinueckas
CBSI3b U METaJUINYECKas
KpUCTAJIINYECKasl peLIETKA.
DIIEKTPOXUMHUUECKUIN PSIJT HAMTPSYKEHUIM
MeTaJI0B. DUBHUECKUE U XUMUUECKUE
cBOMCTBa MeTasuioB. O01IKe crnocoOb!
noyueHust metauioB. [loHsTHE

0 KOPPO3HH METAJIOB, OCHOBHBIE CIIOCOOBI
3AIUTHI UX OT KOPPO3UHU.

CmuiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN,
OpoH32a) U UX MPUMEHEHHUE B OBITY U
[IPOMBIIILICHHOCTH.

XUMUYECKUM IKCIIEPUMEHT:

JlemoHCTpanumu:

PackpbIBaTh CMBICT U3y4aE€MbIX MOHATUN U
MPUMEHSTH ATU MOHSITHS MPU ONTUCAHUU
CBOMCTB BELIECTB U UX MPEBPAILCHUN.
OOBICHATH 00IIIE 3aKOHOMEPHOCTH B
M3MCHCHUH CBOMCTB 3JICMEHTOB- METAJIOB
1 UX COCAUHEHUHN C YIETOM CTPOCHUS MX
ATOMOB.

XapaKkTepru30BaTh CTPOCHUE METAILIOB,
oO1mue pU3NIeCKue U XUMUUCCKHE
CBOICTBA METAJIJIOB.

XapakTepu3oBaTh O0IINE CIIOCOOBI
MOJIYYCHUS] METAJIOB.

OnuceIBaTh CIIOCOOBI 3aIMTHl METAUIOB OT
KOPPO3HH.

CrnenoBaTh mpaBmiiaM 0€301acHON pabOThI
B J1a00paTOPHU MPH UCIIOIB30BaHUU
XUMHUYECKOM MOCYAbl U 000PYI0BAHUS.
[Ipou3BOANTH BBIUUCICHUS

M0 YpaBHEHUSM XMMUYECKHUX PEaKluid,
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OOpa3Iel METAIUIOB | CILIaBOB. M3ydueHue
PE3yNhTaTOB KOPPO3UU METAIIOB
(BO3MOKHO HCITOJIb30BAaHUE
BHJICOMATEPHUAIIOB).

JlaGopaTopHbIE OMBITHI:

O3HakoMJIeHHE ¢ 00pa3liaMu METaJIJIOB U

CILJIaBOB, UX (DU3UYECKUMHU CBOMCTBAMH.

€CJIM OJIMH U3 PEareHTOB CONECPKUT
[PUMECH.

'YyacTBOBaTh B COBMECTHOM padoTe B mape
WJIU TPYTIIE.

M crionb30BaTh NP BHITOIHEHUT

y‘IG6HBIX SaIIaHI/Iﬁ TCKCTHI y‘IG6HI/IKa,
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Brruncienus:
110 YpaBHEHUAM XUMHUUYECKUX PEAKIIHHA,
€CIIM OJIMH U3 PEareHTOB COAEPKUT

PUMECHU

cripaBouHble MaTepuaisl (Ilepuoanueckyro
CUCTEeMY XUMHUUYECKuX 3yeMeHToB 1. 1.
MenpeneeBa, TaOIUILy PaCTBOPHUMOCTH
KHCJIOT, OCHOBAHUM U COJICH B BOJE,
PIEKTPOXUMHUYECKUN PsiT

HaIPsHKEHUI METAIIOB)
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3.2

Baxuelimmne MeTauIb

N NX COCAUHCHUA

16

[[{enouHbIE METAJUIBI: TIOJIOKEHUE

B [lepnoanueckoi cucteMe XUMUYECKUX
ninemeHnToB [[.1. MenaeneeBa, cTpoeHHUE UX
ATOMOB, HAX0XKJICHUE B IPUPOJE.
du3nyecKre U XUMUYECKHe CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKcuabl 1
TUAPOKCUIBI HATPUS U KAWL,
[[puMeHeHUE MIETOYHBIX METAJIJIOB U UX
COCIMHCHUU.

[[{emouyHO3EeMETBbHBIE METAJIIIBI MATHUIA U
KaJbLUK: TOJ0XKEeHUE B [leprnognueckoi
CUCTEME XMMHUYECKHUX DJICMEHTOB

/.. MenneneeBa, CTpPOEHHE UX aTOMOB,
HaXO0XJIeHUE B pupojie. Puznueckue u
XHUMHUYECCKHE CBOMCTBA MarHus
KaJabplusa. BakHenmue coequHeHNs
KaJIbITUS (OKCUT, TUAPOKCHUJ, COJIN).
PKECTKOCTE BOJBI M CIIOCOOEI €8
YCTpaHEHHUS.

ANIOMUHUIN: TIOJIOKEHUE

B [Ilepuoanueckon cucTeMe XUMUYECKUX

OOBsCHITH 001IME 3aKOHOMEPHOCTH B
M3MEHCHUH CBOMCTB DJICMEHTOB-
METaJUIOB U UX COCUHEHUH B IpyMIax ¢
Y4ETOM CTPOECHUS UX aTOMOB.
XapakTtepru3oBaTh GU3NUECKHUE U
XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB
METaJUIOB U UX COCTUHEHUH (OKCHIOB,
TUAPOKCHUIIOB, COJICH), CITOCOOBI UX
MOJIy4eHUs], IPUMEHEHUE U 3HAaUCHHE

B IIPUPO/IE U )KU3HU YEITOBEKA.

'Y craHaBIMBaTh MPUYUHHO- CIEACTBEHHYIO
CBsI3b. CTPOCHHE BEIIECTBa — CBOWCTBA —
MpUMEHEHNE — Ha IPUMepax U3ydaeMbIX
BEIIECTB.

Pacro3HaBaTh C MTOMOIIBIO KA9€CTBEHHBIX
peaKIMii HOHBI METAJIJIOB: MarHus,
KaJIbLIMS, aIFOMUHMS, LIMHKA, sxene3a (1) u
xenesa (111), menu (11).

JlokaspiBaTh aM(pOTEPHBII XapakTep
OKCHUJIOB Y TUAPOKCHIOB aJTFOMUHUS U

IIHKA.
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nsnemeHToB /.. MenaeneeBa, ctpoeHue
aTOMa, HAaXOXKJICHUE B IPUPOJIE.
DU3NYECKHE U XUMUYECKHUE CBOMCTBA
amfoMuHMSI. AM(OTEpHbIE CBOMCTBA
OKCH/JIa ¥ TUAPOKCUIA ATFOMUHUSL.
"Keneso: nonoxenune B [lepuonnueckon
CUCTEME XHUMHUYECKUX DIIEMEHTOB

JI.11. MeneneeBa, CTpOEHHUE aTOMa,
HaxoIeHue B rpupojae. dusnyeckue u
XUMUYECKUE CBOMCTBA kene3a. OKCUpl,
ruApokcubl u conu xenesa (II) u xxenesa
(IIT), ux coctaB, CBOWCTBA U MOJTYYEHHE.
XUMUYECKUHN IKCIIEPUMEHT:
JlemoHcTpanuu:

OcoOEeHHOCTH B3aMMOICHCTBHSI OKCHJIA
KaJIBITUSI U HATPHUS C BOJIOM (BO3MOXKHO
MCIIOJIb30BaHUE BUJICOMATEPUAIIOB).
OxkpallMBaHue IJIaMEHU HOHAMU HATPUs,
KaJIUS M KaJIbIKs (BO3MOYKHO

HMCIIOJIb30BaHHC BI/IIICOMaTepI/IaJ'IOB)

[[maHupoBaTh U OCYIIECTBIIATH HA
[IPaKTUKE XUMHUYECKHUE

AKCIIEPUMEHTBI, IPOBOAUTH HAOIIOICHHUS,
nenaTh BBIBOJIBI IO PE3YJIBTATAM
HKCIIEPUMEHTA IIPU IPOBEACHUN
TabOpPaTOPHBIX ONBITOB U MPAKTUYECKHUX
pabor.

CnenoBaTh npaBuiiaM 0e301acHO paboThI
B 1a00paTopuu

IIPU UCIOJIb30BAHUM XUMHUYECKON MTOCYIbI
1 000pYAOBaHUS.

[Ipou3BOANTH BBIUKCICHUS IO XUMUYECKUM
YPaBHEHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe B mape
WJIU TPYTIIIE.

BricTpauBaTh pa3BEPHYTHIE IMCHBMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM

Ha WHGOPMAITUIO U3 YICOHHUKA U
CIIPABOYHBIX MAaTEpPUAJIOB, IPAMOTHO

MICIIOJIb30BaTh N3yYECHHBIA TIOHATUMHBIN
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cciaenoBanue CBOMCTB KECTKOM BOJBI.
[Ipouiecc ropeHus xkesne3a B KUCIOPOIe
(BO3MOYKHO HCIIOJIb30BaHNE
BHJICOMATEPHUAIIOB).

JlaGopaTopHbIE OMBITHI:

[IpoBeeHNE KAY€CTBEHHBIX PEAKIIMI Ha

MOHBI (MarHus, KaubIlysl, aJFOMUHUSI,

anmnapar Kypca XUMHUH
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nuHKa, xxenesa (1) u xenesa (III), meau
(IT), onucanue NMpU3HAKOB MX
MPOTEKAHMUSI.

VccnenoBanue aM(pOTEpPHBIX CBONCTB
TUJIPOKCHUAA ATIOMUHUS U THIPOKCUAA
[IMHKA.

[IpakTH4ecKue pabOThI:

Ne 6. JKEcTKOCTh BOJIBI M1 METOJIBI €€
YCTpaHEHHUs.

No 7. Pellienre 3KkCIEpUMEHTAIbHBIX 33124
Mo TeMe «Ba)kHeHIe MeTalyibl ¥ UX
COCITMHCHUS.

Breraucienusi:

M0 YpaBHEHUSAM XUMHUYECKUX PEaKIIUH,
CCJIM OJIMH M3 PEarcHTOB JaH B N30BITKE
WU COJICPKUT TMPUMECH;

MacCCOBOM JIOJIM BbIXOJa MPOYKTa

peakiuu

Wroro no pazneny 20

Paznien 4. Xumusd u okpyskaroiasi cpeia




4.1

XUMUS 1

OKpYy’Karomias cpeza

BemiecTBa u MaTepuaibl B IOBCEIHEBHOU
PKHU3HU dejioBeka. be3omacHoe
HMCITI0JIb30BaHHE BEIIECTB U XUMHYECKUX
peakuuii B ObITy. [lepBas momoiup npu
XAMHUYECKUX 05KOTax U OTPABIICHUSX.
XUMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH

cpeabl (peaenbHas JomycTuMast

XapakTepru30BaTh POJIb XUMHUH

B pa3UYHBIX cepax IesTeTbHOCTH
JTI0J1eH, OCHOBHBIC BEIICCTBA U MaTCPHAIBI,
MPUMEHSEMBIE B )KHU3HU COBPEMEHHOTO
YEIIOBEKA.

OOBSACHSITH YCIIOBHS OE3011aCHOTO

HCIIOJIB30BaHHU BEIICCTB U XUMHNYCCKHUX
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KOHIEHTpALUS BEWECTB. POb XuMHm B
PEIICHUH SKOJIOTUYECKHUX MTPOOIeM.
XUMHYECKUIN IKCIIEPUMEHT:
JlemoHCcTpanuu:

M3yuenue oOpasiioB MaTepuasioB
(cTexo, CrIaBbl METAIJIOB, TOJIMMEPHbIE

MaTepHabl)

peakuuii B OBITY.

AHaIM3UpOBaTh U KPUTUUYECKU OLICHUBATH
MHGOPMAIIUIO O BIUSHUU
MPOMBIIUIEHHOCTH, CEJIbCKOT0 XO35ICTBA,
TPaHCIIOPTA U JIp. HA COCTOSTHUE
OKPYKaIOIIEH CPEIbL.

'YMEeTh OKa3pIBaTh NEPBYIO OMOLIb

[IPU XUMHYECKUX 0’KOraX U OTPABJICHUSIX.
[[pyHUMAaTh yyacTue B 00CYKICHUU
Mpo0JIeM XUMHYECKON 1 AKOJIOTHUECKOM
HaIpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO MpodieMe u

ImpcajiaraTb BO3MOKHBIC IIYTHU e€

pelIeHus
Wroro mo pasueny: 3

Pe3epBHOE BpeMs 3

OBILEE YMCJIO HACOB |68

[10 ITPOTPAMME
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