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1. 3aI0POKCKOE



1. COAEP’)KAHME YYEBHOI'O ITPEMETA
8 kiacc

BBenenue
[Tpenmer xumuu. MeToapl NO3HaHMS B XUMHHU: HAOJIOJEHHUE, HKCIEPUMEHT,
MozenarpoBanue. McTounnkn xumudeckoi HHGOpMaIY, ee IoJyueHUe, aHaJIu3 U
IpEJCTaBICHUE €ro pe3yapTaToB. [IoHATHE O XMMHUYECKOM 3JeMeHTe U (hopmax
€ro CyIIECTBOBAHMS: CBOOOIHBIX aTOMaX, IPOCTBIX W CJOKHBIX BEIIECTBAX.
[TpeBpamienus BemecTB. OTIHUNE XUMHUUECKUX PEAKINHA OT (U3NUYECKUX SIBICHUM.
Ponp xumum B )KU3HU YenoBeka. XeMohuaus u xemodoous. Kpatkue cBenenus us
VCTOPUH BO3HUKHOBEHHS M Pa3BUTUS XUMHH. POJIb OTEUYECTBEHHBIX YYEHBIX B
CTAaHOBJIICHMM XUMHYECKOl Hayku — pabotel M. B. JlomoHocoBa, A.M.
bytneposa, JI. . Menneneea. XumMuueckass CHUMBOJIMKA. 3HAKW XUMHUYECKHX
3JIEMEHTOB U MPOUCXOXKICHUE UX Ha3zBaHUH. Xumuueckue Gopmyinbl. MHIEKCH U
ko3 pumeHTsl. OTHOCUTENbHBIE aTOMHAsI U MOJIEKYJsipHast Macchl. [IpoBenenue
pacyeToB MacCOBOM JOJIM XMMHUYECKOTO JJIEMEHTA B BEILIECTBE HAa OCHOBE €ro
¢dopmynsl. [lepuonnueckas cucrema xumuueckux snementoB Jl. Y. Menzeneesa,
ee CTpPYKTypa: Majble U OoJiblliM€ TEepUoAbl, TpPYyHNIbl W HOATPYIIIHI.
[lepuoanueckas cuctemMa Kak CIPaBOYHOE MOCOOHME ISl MOJY4YEHUs CBEICHHUM O
XUMHUYECKUX 3JIEMEHTaX.
Hemonctpauuu. 1. Mogenu (mapocrepkueBoie U Ctioapra—bpurne6a)
Pa3IUYHBIX MPOCTHIX U CIOXKHBIX BEILIECTB.
2. Komnekuust CTEKIIHHOW XUMHYECKOW mmocyasl. 3. Kosuiekuuss mMarepuanoB u
M3EIUN U3 HUX Ha OCHOBE amoMuHus. 4. BzauMojieiicTerue mpaMopa ¢ KHUCJIOTOU
Y IOMYTHEHHE U3BECTKOBON BOJBI.

Tema 1. ATOMBbI XUMHY€CKHX 3JIEMEHTOB

ATOMBI Kak (hopMa CyIIECTBOBAHUS XUMHUECKUX dJIeMEeHTOB. OCHOBHBIC CBEIACHUS
O CTPOEHMHM aTOMOB. JloKa3zaTeabCTBa CIIOKHOCTH CTPOCHHS aTOMOB. OIBITHI
Pezepdopna. [InanerapHas Moiesb CTPOSHUS aToOMa.

CocTaB aTOMHBIX SiJIep: NPOTOHBI, HEUTPOHBI. OTHOCHUTEIbLHAS AaTOMHAas Mmacca.
B3anMoCBs3b NOHATHI «IIPOTOH», KHEUTPOH», KOTHOCUTEJIbHAS AaTOMHAsI Maccay.
W3MeHeHne yucia MpOTOHOB B sJpe aToMa — 00pa30BaHUE HOBBIX XMMHUYECKHUX
AJIEMEHTOB.

N3meHeHne uyucina HEUTPOHOB B siApe aroMa — OOpa3oBaHHME HW30TOIOB.
CoBpeMEHHOE OIPEACICHUE TOHATUS «XUMHUYECKHM dieMeHT». M3oTombl Kak
Pa3HOBUIHOCTH aTOMOB OJHOTO XHUMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTpOCHHUE 3JIEKTPOHHBIX YPOBHEHW aTOMOB XMMHYECKUX SJIEMEHTOB
MaJIbIX TIepuoI0B. [IoHsATHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.
[Tepuoanueckas cucrema xumudeckux 3neMeHToB . V. MenaeneeBa u ctpoeHue
aTOMOB — (PU3UYECKUI CMBICI MOPSAKOBOTO HOMEpA AJIEMEHTa, HOMEpa TPYIIIHI,
HOMEpa Mepuoa.

N3MeHeHne dYwuciia 3JIEKTPOHOB HA BHEIIHEM JJEKTPOHHOM YpPOBHE aToMa
XUMHUYECKOTO 3JIeMEHTa — 0O0pa3oBaHUE TIOJIOKHUTEIBHBIX W OTPHIATEIBHBIX
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noHOB. MoHBI, 00pa3oBaHHbIE AaTOMaMH METAJUIOB M HeMeTauioB. lIpuumHBI
VU3MEHEHHS] METAJUIMYECKUX U HEMETAUIMYECKUX CBOWCTB B MEPUOAAX U TPYIIIAX.
OOpazoBanue OuHapHbIx coeauHeHuil. [loHsiTue 00 wWOHHOW CBs3U. CXEMbI
0o0pa30BaHUs HOHHOM CBSI3H.

B3auMopeiicTBue aTOMOB 3J1€MEHTOB-HEMETAIIIOB MEXKIY cOo00il — oOpa3oBaHue
JBYXaTOMHBIX ~ MOJIEKYJl ~IPOCTBIX BellecTB. KoBaJeHTHass  HENOJspHAas
XUMHUYECKasi CBA3b. JJEKTPOHHBIE U CTPYKTypHble (opmyibl. B3aumopeiicTBue
aTOMOB HEMETaJNIOB MEXIy co0oi — oOpa3oBaHHe OWHAPHBIX COEAMHEHUMN
HEMETAJUIOB. DJIEKTPOOTpULIATENbHOCTh. KoBasleHTHas nossipHasi cBA3b. [loHsATHE
O BAJIEHTHOCTH KaK CBOWMCTBE aTOMOB OOpa3OBHIBATh KOBAJICHTHBIE XUMHYECKHUE
cBsizu. CocraBnenue ¢GopMyln OHHAPHBIX COCAMHEHWH IO BaJCHTHOCTH.
HaxoxneHre BaJeHTHOCTH 10 popMyiie OMHAPHOTO COeTUHEHUSI.
B3auMopeiicTBue aTOMOB  METANIOB  MEXAy co0oii —  oOpa3oBaHUe
METAJUTMYECKUX KpUCTaIUIOB. [IOHATHE O METAINTMYECKOU CBA3H.

JemoncTpaunu. Mogenu aroMOB XUMHUYECKMX 3JIEMEHTOB. llepuonnueckas
cuctema xumudeckux osnemeHtoB JI. WM. MengeneeBa (paznuunbie (GOpMBI).
N3zroroBnenue Mozenelt MojieKysn OMHAapHbBIX coeAMHEHU. M3roToBienue Mozenu,
WJUTIOCTPUPYIOLLEN CBOMCTBA METAJIIMYECKOMN CBSI3HU.

[Ipaktuueckue pabotel 1. IlpaBmna TexHMKH O€30MAaCHOCTH IMpu paboTe B
xuMu4eckom kabunere. [Ipuembl oOparieHus ¢ 1adopaTtopHbiM 000pYI0BaHUEM U
HarpeBaTelIbHbIMU TpHOOpamu.

KontponbsHas pabota 1 nmo Teme: « ATOMbI XUMUUYECKUX DJIEMEHTOBY

Tema 2. IIpocTbie BenecTBa

[lonoxxeHne MeTauioB M HEMETAuIoB B llepmoanyeckod cucTeMe XHMHYECKHUX
AJIIEMEHTOB

J. U.MenneneeBa. BaxkHeimme mnpocThie BeleCTBA — MeETaUIbl  (3Kele3o,
ATIOMWHUHN, KaJbIIMM, MarHui, HaTpui, Kamuil). OOmme (u3nueckue CBOWCTBA
MeTaJlIoB. BaxkHeilue npocTeie BellecTBa-HEMETalIbl, 00pa30BaHHbIE aTOMAaMU
KHCIIOpOJia, BOJOPOAA, a30Ta, cephl, (ocdopa, yriepoga. Monekyiabl MPOCThIX
BEILECTB-HEMETAJUIOB — BOJIOPOAA, KUCIOPOa,

a3oTa, rajgoreHoB. OTHOCUTeNbHAsE MOJeKyJspHass macca. CriocOOHOCTh aTOMOB
XUMHUYECKHUX DJIEMEHTOB K OOpa30BaHUIO HECKOJBKUX MPOCTHIX BEIIECTB —
aloTponus.  AJIOTpornHble Moaudukanuu  kuciaopoaa, (ocdopa, omosa.
Merannivueckue M HEMETAJIMYECKHE  CBOWCTBA  MPOCTHIX  BEIIECTB.
OTHOCHUTENIBHOCTD ATOT'O MOHSATHUA.

Yucno Asoraapo. KommuectBo BemectBa. Monbs. MonsipHas macca. MonsipHbIii
o0beM razoo0pa3HbIx BemiecTB. KpaTHble €IMHMIIBI HU3MEPEHHUs] KOJMYECTBa
BEILECTBA — MWJUIMMOJb U KAJIOMOJIb, MUJUIMMOJISIPHAS. U KHUJIOMOJISIpHAs MaccChl
BEIIECTBA, MUJUITUMOJIAPHBIA U KUJIOMOJISIPHBIM 00beMbI Ta3000pa3HbIX BEIIECTB.
PacueTel ¢ HCNOJIB30BAHMEM TMOHATUH «KOJUYECTBO BELIECTBA», «MOJIIpHas
Maccay, «MOJISIPHBIN 00beM ra30B», «YUCI0 ABOTaIpPO».

JemoHcTpaunu. O3HAaKOMIIEHHE C KOJUIEKIHMEW MeTauioB. (O3HAKOMIIEHHE C
KOJUICKIIUEN HEMETAJUIOB.



KonTponbhas padota 2 o Teme: «IIpocTthie BemecTBa

Tema 3. CoeqnHeHHUsI XUMHYECKHX 2JIEMEHTOB

Crenenp oxucieHuss. CpaBHEHUE CTEIEHUM OKHUCIEHHUS M BaJCHTHOCTH.
OnpeneneHnue CTENEHU OKHUCICHHUS DJJIEMEHTOB B OWHApHBIX COEIUHEHUSIX.
CocraBnenue ¢hopmysa OMHAPHBIX COSAMHEHMH, OOIIHI c1oco0 X HAa3BaHUM.
bunapHbie coeAMHEHUSI METAJIJIOB X HEMETAIJIOB: OKCHUJIbI, XJIOPUABI, CYIbGUIBI U
np. CocraBienne ux ¢opmyn. buHapHBIE COSAMHEHUS HEMETAUIOB: OKCHIBI,
JIeTy4yre BOJOPOJHBIE COEAMHEHHUS, HMX COCTaB W Ha3BaHus. lIpeacraBurenu
OKCHUJIOB: BOJA, YTJIEKUCIBIM ra3, HeraiieHass u3BecThb. [IpeacTtaBuTenu JeTydux
BOJIOPOJIHBIX COCIMHEHUI: XJIOPOBOAOPO U aMMHUAK.

OcHoBaHMsl, MX COCTaB W Ha3BaHUsA. PacTBOpPMMOCTh OCHOBaHHMM B BOJIE.
[IpencraBuTenu meaoyel: TUAPOKCUIBI HATpUA, Kaind U Kanblus. [loHsatue o0
WHIMKATOPAX U KAUECTBEHHBIX PEAKIIMIX.

Kucnotel, ux coctaB u Ha3panus. Kimaccudukanus kucnot. IlpencraBurenu
KHUCIIOT: CepHasi, cojisiHas, a3oTHas. [lonsTue o mkane kuciaoTHocTH (mikana pH).
N3mMeHeHne OKpacKu HHINKATOPOB.

Conu kak TPOU3BOJAHBIE KHUCIOT M OCHOBAaHUM, HMX COCTaB U HAa3BaHMUS.
PactBopumocTh coneit B Boze. [IpencraBurenu coyieit: XJI0pua HaTpusi, KapOoHAT U
dbocdar kampius.

AMop(dHBIE ¥ KPUCTATUTMYECKUE BEIIECTRA.

MexXMONEKyIApHbIE  B3aUMOACUCTBUS. Wbl  KPUCTAUIMYECKHX  PEHIETOK.
3aBUCUMOCThH CBOMCTB BEIIECTB OT THUIIOB KPUCTAJUIMUYECKUX PEIIETOK.

YucTteie BellecTBa U cMecH. [IpuMepbl KUIKUX, TBEPABIX U Fa3000pa3HBIX CMECEH.
CBoiicTBa YHUCTHIX BeHIECTB U cMece. X coctaB. MaccoBasgd 1 o0ObeMHas IOJIH
KOMIIOHEHTa cMecH. PacueTsl, CBsI3aHHBIE C UCTIOJIB30BAHUEM TTOHSTHUS «IOJISI».
HemoHctpanuu. OOpasnbsl OKCHUJIOB, KHCIIOT, OCHOBaHUM u cojed. Monenu
KPUCTAJUIMUECKUX PEIIeTOK XJIOpujaa HaTpusi, anmasa, okcupga yriepoaa (IV).
KucnotHo-11e104HbIe THANKATOPBI, U3MEHEHHE WX OKPACKU B PA3JIUYHBIX CPEaX.
YHUBepCcadbHbI WHIWKATOp M M3MEHEHUE €r0 OKPacCKU B PA3IUYHBIX Cpelax.
[Tkama pH.

JlabopaTtopHubie onbIThl. O3HAKOMJIEHHE CO CBOWCTBaMHM amMMuaka. OrpeaereHue
pH pacTBOpoB KHCHOTHI, wmIien0o4d U Boawl. Omnpenenenue pH nuMoOHHOrO u
sa0JIOYHOTO COKOB Ha cpe3e 1mioaoB. (O3HaKOMJIEHHE €  KOJUICKIUEH
coJieii. O3HaKOMJIEHNE C KOJUIEKIMEN BEIIECTB C Pa3HbIM THUIIOM KPUCTAIIMYECKOU
peuietku. M3rotoiaeHue Mozeneit Kpuctauindeckux pemerok. O3HaKOMIIEHHE C
00pasIoM TOpHOM OPO/IBI.

[IpakTueckue padotrsl 2. IlpuroroBiieHHe pacTBOopa caxapa W pacueT ero
MacCOBOM JI0OJIM B PaCTBOPE

Tema 4. U3MeHeHUs1, IPOUCXOASIIIIME C BEIIECTBAMM

[ToHsiTHE SIBJICHHM, CBSI3aHHBIX C U3MEHEHUSIMH, TPOUCXOASAIIMMU C BEIIECTBOM.
SIBnenus, CBSI3aHHBIE C U3BMEHEHUEM KPHUCTAJUIMYECKOTO CTPOCHUS BELIECTBA NPHU
MOCTOSTHHOM €ro cocTaBe, — ¢usnueckue siiueHus. Duznyueckue SBICHUS B
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XUMUH: JUCTWUIALMS, KPUCTAIIU3AlUs, BbIIAPUBAHUE W BO3TOHKA BEIIECTB,
bunbTpOBaHKE U LIEHTPUDYTUPOBAHUE.

SIBneHuMs, CBSI3aHHBIE C U3BMEHEHNUEM COCTaBA BEILIECTBA, — XUMHUYECKHUE PEAKIIUU.
[Ipu3HaKu M yCJIOBHSI MPOTEKAHMUSI XUMUYECKUX peakUuid. BrineneHne TeninoTsl u
cBeTa — peakuuu ropenus. [lonsTue 00 K30 - U FHAOTEPMUUECKUX PEAKITUSX.
3aKOH COXpaHEHUs MacChl BEIIECTB. XMMHUUECKUE YPAaBHEHUS. 3HAUEHUE UHIICKCOB
u ko3 PunrienToB. CocTaBlieHUE YPABHEHUN XUMUUECKUX PEAKIIHM.

Pacuersl MO XUMHMYECKMM YpaBHEHUsAM. PelieHue 3amady Ha HaXOXICHUE
KOJIMYECTBAa, MAacChl WJIK 00BbEMa MPOAYKTAa PEaKUUU MO KOJIUYECTBY, MAcce WIIU
00beMy HMCXOJHOTO BeEIIeCcTBAa. PacueTsl ¢ HCMONB30BAHHEM MOHSITHUS <«JIOJISD»,
KOTI'JIa UCXOJIHOE BELIECTBO JAaHO B BHJE PACTBOpA € 3aJaHHOW MAacCOBOM JOJIEH
PACTBOPEHHOI'O BEIIECTBA WIIA COAEPKUT ONPEAEIECHHYIO JTOII0 IPUMECEH.
Peakunmn pasnoxenusa. IlpencraBiieHne O CKOPOCTM XWUMHYECKHMX PEaKLUU.
Karanuzaropel. @epMmentsl. Peaknuum coeauHenusa. Kartanutuueckne u
HEKATAJIMTUYECKUE PEaKIuU, OoOpaTMMble W HeoOpaTHUMble peakiuu. Peaxiuu
3amenieHud. P akTMBHOCTM ~ METAJJIOB, €ro  HCMOJIb30BAHHUE IS
MPOTHO3UPOBAHUSI BO3MOXHOCTU MPOTEKAHUS PEAKIUN MEXKIy METaulaMu U
KHCJIOTAMH, PEAKIMil BBHITECHEHUS OJHUX METAJUIOB W3 PACTBOPOB HX COJIEH
apyrumu  Metaiuiamu. Peakiuum oOmena. Peakuum HeTpanmuzanuu. Y CIOBUS
MPOTEeKaHUs peakiuii 0OMEeHa B pacTBOpax J10 KOHIIA.

THUIIBI XUMUYECKUX pEAKINNA HAa IPUMEPE CBOMCTB BOABI. Peakuus pasznoxeHus —
ANEKTPOJU3 BOAbL. Peakiuu coequHeHusi — B3aUMOJIEUCTBUE BOJIBI C OKCHUJAMU
METAJUIOB W HEMETAJUIOB. YCIIOBHE B3aMMOJECUCTBHS OKCHUIOB METAJLIOB U
HeMeTaluioB ¢  Boaoul. IloHatue «rugpokcuably. Peaknum 3amemnieHus —
B3aMMOJIEUCTBHE BOJIbI C METAJTIaMU. Peakinu oOMeHa — rupoiin3 BEIECTB.
Hemonctpauuu. Ilpumepsl ¢uznueckux sBJICHHI: a) muiaBieHue mapaduna; O)
BO3TOHKA MOJ1a WK OCH30MHOM KUCIIOTHI; B) PACTBOPEHUE OKPAIIICHHBIX COJICH; T)
mudy3ust TyMUCTHIX BEIIECTB C TOPSIIEH JIaMIOYKKA HakanuBanus. [Ipumepsi
XUMUYECKUX SIBJIEHUH: a) TopeHue marausi, pocdopa; 6) B3auMOeHCTBIE CONSTHON
KHCIIOTBI C MPaMOpPOM WJIM MeJIoM; B) monydeHue ruapokcuaa menu (II); r)
pPacTBOpPEHUE MOIYYEHHOTO THAPOKCHAA B KHCIIOTax; /1) B3aUMOJCHCTBUE OKCHIIA
meau (II) ¢ cepHoOil KHCIOTOW TpW HarpeBaHUU; €) Pa3IOKEHHE TNEepMaHTaHaTa
KaJIUs; JK) pa3ioKEHUE TIEPOKCHUIA

BOJIOPO/Ia C MOMOIIIbIO TMOKCHJIa MapraHia 1 Karajiasbl KapTodess Wik MOPKOBH;
3) B3aUMOJIEUCTBUE pPa30aBICHHBIX KUCIOT C METAJJIAMH.

[Ipaktrueckue padotsl 3. [[pU3HaKU XUMHUYECKUX PEAKIIUA.

Kontposnbshas pabota 3 no teme: «3MeHeHus, MPOUCXOISAUIUE C BEIIECTBAMUY

Tema 5. PactBopenue. PacTtBopbl. CBOMCTBa PACTBOPOB 3JIEKTPOJIMTOB
PactBopenue kak Qusuko-xumudeckuid mpouecc. I[loHstue o rTHapatax u
Kpucrajurornaparax. PacrBopumocts. KpuBble pacTBOPMMOCTH Kak MOJEIb
3aBUCHMOCTH PAaCTBOPUMOCTH TBEPABIX BEILECTB OT TeMneparypsl. HaceleHHsle,
HEHACBIILICHHbBIE U MEPECHIIICHHBIE PACTBOPHI. 3HAYEHHE PACTBOPOB ISl MPUPOJIBI
Y CEJIbCKOTO XO3MCTBA.



[TonsiTHe 00 PMEKTPOTUTUYECKON TUCCOIUAIIAN. IICKTPOIUTHI U HEDJICKTPOJIUTHI.
MexaHu3m JucCOlMAlUi  JJIEKTPOJUTOB C Pa3jIUUHBIM XapaKTEPOM  CBS3H.
CreneHb IEKTPOTUTHIECKON auccorrani. CUIIbHBIC U CJIa0bIe SJICKTPOJIUTHI.
OCHOBHBIC TIOJIOKCHUS TEOPUU DIICKTPOIUMTUUYECKON auccouuanuu. FoHHbIe
ypaBHEHHS peakiuil. Peakiuu odmMeHa, uayiue 10 KOHIIA.

Kiaccudukaniys HFOHOB M IX CBOMCTBA.

Kucnorel, ux knaccudukamus. Juccoumarus KHUCIOT WU UX CBOWCTBA B CBETE
TEOPUH BJIEKTPOJIMTUYECKON NAUCcCcOUraAU. MONEKYIApHbIE U MOHHBIE YPAaBHEHUS
peakuuii. BzammonelcTBHEe KHCIOT C MeETaIaMH. OJEKTPOXUMUYECKHUA Pl
HaIlpsDKEHUM  METAJUIOB. B3aMMOAEHCTBHE KHUCIOT C OKCHJAMH METAaJUIOB.
B3aumogencTBue  KHCJIOT C  OCHOBAHMSIMM  —PEaKUUsd  HEUTpaIA3alNU.
B3aumopeiictBue kucaot ¢ consiMu. Mcnonp3oBanue Tabauibl paCTBOPUMOCTH TS
XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KUCJIIOT.

OcHoBanwus, ux knaccudukanus. Jluccoruanus OCHOBAaHUM M X CBOMCTBA B CBETE
TEOPUU DJIEKTPOJIUTUYECKONW JUCCOMAlUM. B3anMOIencTBUE OCHOBAaHUU C
cossiMu.  Mcmonb3oBaHue TaOIMIBI  PACTBOPUMOCTH  JUIA  XapaKTEPUCTHUKHU
XUMHUYECKUX CBOMCTB OCHOBaHul. B3aumopaeincTBHe IejIo4Yer C OKCHIaMU
HEMETAaJIJIOB.

Conu, uX JAuccOUMalls M CBOMCTBA B CBETE TEOPUU DIICKTPOIUTHUYECKOM
nvcconuanuu. BzanmoselicTBue coseit ¢ MeTaiaMu, OCOOCHHOCTH ITHX PEAKITUM.
B3aumozaeiictBue coneit ¢ consimu. Mcnonab30BaHne TaOIHIbBI pACTBOPUMOCTH IS
XapaKTEPUCTUKN XUMUYECKUX CBOMCTB COJIEH.

O060011eH1Ee CBeICHU 00 OKCHJIaX, UX KJIacCU(PUKAIIMU U CBOMCTBAX.
['eHeTnueckue psAIbl METaIa U HEMETAUIA. | eHeTHYeCKas CBSI3b MEXKAY KilacCaMu
HEOPraHUYECKHUX BELIECTB.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OnpenencHue CTEMEHEW OKHUCIACHUS I AJIEMEHTOB, OOpa3yroIIMX BeIIEeCTBa
pa3HBIX KjiaccoB. Peakimy HOHHOTO 0OOMEHA U OKHCIIUTEIbHO-BOCCTAHOBHUTEIIHHBIC
peakuuu. OKHUCIUTENb U BOCCTAHOBUTEIb, OKHUCICHHME W BOCCTAaHOBJICHHUE.
CocTaBiieHME YpaBHEHHMI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOJIOM
AIIEKTPOHHOTO OajaHca.

CBolicTBa MPOCTHIX BEIIECTB — METAUIOB M HEMETAJIOB, KUCTIOT U COJIEH B CBETE
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUU.

HemoHcTpanuu. BzaumopaeiicTere pacTBOpPOB XJIOpHUAa HATPHUSL U HUTpaTa cepedpa.
[TonmydyeHne HEpacTBOPUMOIO THUAPOKCHIA U B3aMMOAEHUCTBUE €r0 C KUCIOTaMH.
B3aumMopeiicTBue KUCJIOT ¢ OCHOBAaHUSIMU. B3anMmoaelcTBUE KHCIOT ¢ OKCHUIAMU
MeTaJUIOB. BzamMmopencTBHEe KHCIOT ¢ MeTauiaMU. B3aumoneilcTBUe KHUCIIOT C
cosiMu. B3anmonaelicTBue Ienoueil ¢ KuciaoTamMu. B3aummoaelcTBue Ieaouei C
OKCHUJAMH HEMETAUIOB. B3ammoneucrBue mienoder ¢ consiMu. llonydyenue u
CBOIMCTBa HEPaCTBOPHUMBIX OCHOBaHHI. B3auMmomelicTBHE OCHOBHBIX OKCHIOB C
KHCIIOTaMH. B3aumoneiicTBHE OCHOBHBIX OKCHIOB C BOIOHW. BsammopjeicTsue
KHUCJIOTHBIX OKCHIOB C IIEJIOYaMHU.

[Ipaktuueckne paboTel 4. VYCHOBHS TEUEHUS XUMHYECKUX PEAKIUNA MEXKITY
PAaCTBOpPAMHU 3JIEKTPOJHUTOB JI0 KOHIIA.



5. Pemenune skcnepruMeHTaIbHbBIX 3a1a4.
HTorosas KOHTpoJIbHAs paboTa 3a Kypc XMMHUH 8 Kiacca.
9 kiace

Beenenne. O0mas XapaKTepUCTHKA XMMHUYECKUX JIEMEHTOB M XHMMHYECKHUX
peakuuit

[Tepuonnueckuii 3akoH u [lepuoguueckas cucteMa XUuMHUYECKHUX diieMeHToB 1. M.
MenneneeBa

XapakTepuCTUKa BJEMEHTa IO €ro ImonoxeHuto B llepmogumueckon cucreme
xumudeckux anementoB J[. M. MennaeneeBa. CBoiicTBa OKCHIOB, KHCJIOT,
OCHOBAaHHW W COJIEM B CBET€ TEOPUM DIIEKTPOJUTHYECKOM JIHCCOLMALUU M
OKHCJICHUS-BOCCTAHOBJICHUS.

[TonsiTue o mepexoaHbIXx dneMeHTax. AmdoTepHOCTh. [eHeTHueckuil pan
IIEPEXOHOIO JJIEMEHTA.

[Ieprnonnueckuit 3axkoH u Ilepuoanueckas cucrema XUMAYECKUX 31aeMeHTOB /1. 1.
Menpeneena.

XUMHYECKasi OpraHu3alus >KUBOM M HEKWBOW NIPUPOJBI. XHMHUYECKHUH COCTaB
A1pa, MAHTUM W 3€MHOU KOpbl. XUMHUYECKHE DJIEMEHThl B KIIETKAX JKHUBBIX
OpraHu3mMoB. Makpo- 1 MUKPOIJIEMEHTHI.

OO6o001IeHne CBeICHU 0 XMMHUYECKHX peakiusax. Kiaccudukanus XumMudeckux
pEaKUUii MO PpAa3IUYHBIM TMPU3HAKAM: «UHCJIO M COCTaB PEarupyrommx Hu
00pa3yroNIuxcsl BEIIECTBY», «TEIIOBOM 3(PEeKT», «HaAMpaBICHUE», «U3MEHEHUE
CTEMICHEM OKUCIICHUS DJIEMEHTOB, OOpa3yIolUX pearupyrommne BeIIecTBay,
«paza», «HUCHOIb30BaHUE KaTaiuzaTopa». lIoHATHE O CKOPOCTH XUMHYECKOU
peakuun. DakTophl, BIUAKOIIAE HA CKOPOCTh XUMHYECKHX  PEaAKIH.
Karanuzatops! u karanu3. UHruOUTOpbl. AHTHOKCUIAHTBHI.

Hemonctpanuu. Paznuunsie hopmbl Tabmuie . U.MenneneeBa. Moaenu aToMoB
JIEMEHTOB 1—-r0 mepuojoB. Mojienb CTPOCHUS 3E€MHOTO Iapa (MOonmepedHbIin
pa3pe3). 3aBHUCUMOCTb CKOPOCTHM XHMHYECKOM pEaKuuu OT MPUPOAbI
pearupyronmx BENIECTB. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW pEaKkIuu OT
KOHIICHTPAIIMM PEarupyrolnX BeEMIECTB. 3aBUCHUMOCTb CKOPOCTH XHMHUYECKON
peaknuu OT TUIOMIAIN CONMPUKOCHOBEHMSI PEAruPYIOMIUX BEIIECTB («KUTISIIAN
CIION»).

JlaGopatopubie omnbiThl 1. TlonydeHue ruapokcuaa IMHKA W UCCIAEAOBAHUE €ro
CBOMCTB. 2. MoaenupoBanue noctpoeHus llepmoandeckon cuCTeMbl XUMUYECKHAX
anemeHTOB [l. U.MenaeneeBa

Jluarnoctuyeckasi KOHTpOJIbHasE paboTa

Tema 1. Metaiibl

[Tonoxenne meraiuioB B [lepronnueckoi cucreme XuMudeckux syiementos [l. WM.
MenneneeBa. Merauindyeckas KpUCTAUIMUECKAs pPENICTKA W METalNIndecKas
XUMHYeCKas cBs3b. OOmme du3nueckue cBoicTBa MeTaioB. CIulaBbl, HX
CBOMCTBA U 3HAUCHHE. XMMHUUECKHE CBOMCTBA METAJIJIOB KaK BOCCTAHOBUTEJCH, a



TaK)K€ B CBETE MX IMOJOKEHUS B DJIEKTPOXUMHUYECKOM Py HaNpPSKEHUN
METAJIJIOB.

Koppo3ust MetaminoB u crnocodsl 00psObl ¢ Hel. Metaiisl B npupone. OOiiue
CIIOCOOBI UX TIOJTYYEHHUS.

OOmast xapakTepUCTHKa WICIOYHBIX MeTauioB. Mertamisl B mpupoze. OOriue
crocoObl ux mnomydeHusi. Ctpoenue atomoB. lllenounbie meTamnbl — MpPOCThIE
BEIIECTBA. BaXHENIIME COEAMHEHUsA  IIEJIOYHBIX METAUIOB  —OKCHUIBI,
THUAPOKCHUIBI U CONU (XJIOPUJIBI, KapOOHATHI, CylIb(aThl, HUTPAThl), UX CBONCTBA U
IPUMEHEHUE B HAPOJHOM X03siicTBe. KanuitHble yno0peHus.

OO1asi xapakTepucTuka 3JIeMEeHTOB TiaBHOM noarpynnsl II rpymmer. Ctpoenue
atomoB. lllenoyHo3zemenbHbIE METAIBI — MPOCTHIE BeEIIECTBA. BaxHenmne
COEJIMHEHHS IIEJI0YHO3EMEIbHBIX METaJUIOB — OKCHJbI, TMAPOKCHABI U COJHU
(x7mopunabl, KapOOHaThl, HUTpPAThl, CcyibdaTsl, (ocdaTel), UX CBoOWCTBA W
IIPUMEHEHUE B HAPOJHOM XO35MCTBE.

Amtomunuii. CtpoeHue aToMa, (U3MYECKHE U XUMHUYECKHE CBOWCTBA MPOCTOIO
BenlecTBa. CoeIMHEHUs AIOMUHUS — OKCHUJ U TUAPOKCUI, UX amM(pOTEepHBIN
xapakrtep. Baxneilmume conm amoMuHMs. [IpuMeHEHHE aIIOMHHHMS W €r0
COCIMHEHUM.

XKenezo. CtpoeHue aroma, (PU3NYECKUE U XUMHYECKHE CBOICTBA IPOCTOrO
BemlecTBa. ['eHetmueckue psaapl Fe2+ u Fe3+. Baxuelmue conm xenesa.
3HaYEHUE KEJIE3a U €r0 COEAUHEHNHN JJIsl TPUPOJIBI M HAPOIHOTO XO3SIMCTBA.
HemoucTtpanuu. OOpasiisl MEIOUHBIX U IIETOYHO3EMENTbHBIX MeTaioB. O0pasibl
CIIaBOB. B3auMopencTBrE pacTBOPOB KUCIIOT U CoJield ¢ MeTtaimiamu. [lomydenue
TUAPOKCUIA ATFOMUHUS M MCCIENOBAHUE €T0 CBOMCTB. B3anmonencTBre xkeiesa C
coyistHoM kuciotol. [lonydenue ruapokcunoB sxkeneza (II) u (II) u uzyuenune ux
CBOMCTB.

[TpakTrueckue padoThl. 1. OcyiecTBIeHNE HENOUYKH XUMHUUECKUX MPEBpaICHUM.
2. IlomyuyeHnwe u©  CBOHCTBAa COEQUHEHHMM  MeTtaiyioB. 3.  PemeHue
DKCIIEPUMEHTAJIBHBIX 3aJad Ha paclO3HABAHUE U IIOJIyYEHHE COEIUHEHUN
METaJIOB.

Kontponbshas paborta Nel mo teme: Metaiibny

Tema 3. Hemerasuibl

OOmasi xapakTepuCTHKa HEMETAJJIOB: MojokeHue B llepuogumyeckoit cucreme
xuMHudeckux saemenToB 1. U.Meneneena,

OCOOEHHOCTH CTPOEHHUs aTOMOB, 3JeKTpooTpuuareiabHocTh (D0) Kak Mepa
«HEeMeTaMYHOCTWY, psag D0. Kpucraummdyeckoe CTpOCHUE HEMETalIloB —
MPOCTBIX  BemlecTB.  Aimorponus. @PuU3MYECKHE CBOMCTBA  HEMETAJUIOB.
OTHOCHUTENIBHOCTh MOHATHI «METAILD» U «HEMETAILD.

Bonopon. Ilomoxenue Bomopoaa B Ilepuoamyeckor cucreMe XHUMHYECKUX
anemeHToB [[. M. MenneneeBa. CtpoeHne atoma W MojeKkysbl. dusznyeckne u
XUMHUYECKHE CBOMCTBA BOJOPOAA, €r0 MOJTYyYEHUE U IPUMEHEHHUE.

Bona. Ctpoenue Monekynbsl. Bomoponnas xumudeckas cBsizb. Dusnueckue
CBOMCTBa BOJbI. AHOMAIWW CBOWCTB BOABI. [ wiapodunbHbie U TUAPOPOOHBIE
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BelIeCTBAa. XWMHYECKME CBOWCTBA BOJABL. KpyroBopor BOAbI B HOPHUPOJE.
Bonoounctka. Aospanus Boabl. bbiToBble (QuiabTpel. MuHepaabHble BOBI.
JuctunnupoBaHHas BOJa, €€ MOJYyYEHUE U IPUMEHEHHE.

O6mast xapaktepuctuka rainoreHoB. Ctpoenue atomoB. [IpocTeie BemiecTtBa u
OCHOBHBIE COEAMHEHHUs TaJOr€HOB, UX CBOWCTBA. KpaTkue cBeleHHs O XJIOpE,
Oopome, ¢rope u noae. [IpumeHeHue rajJloreHoB M UX COCJUHEHUN B HApOIHOM
XO35MICTBE.

Cepa. CtpoeHue aroma, ajjIOTPOIHUS, CBOMCTBA W MPUMEHEHUE POMOUUYECKOI
cepbl. Oxcunbl cepsl (IV) u (VI), ux nonydyenue, cBoiictBa u npuMmeHenue. CepHas
KHCIIOTa U €€ COJIM, UX MPUMEHEHUWE B HAapOJHOM Xo3siicTBe. [Ipon3BoACTBO
CEpPHOM KUCIIOTHI.

A3zor. CtpoeHue aTtomMa W MOJIEKYJIbI, CBOWCTBA MPOCTOrO BEIIECTBA. AMMMUAK,
CTPOCHHE, CBOWCTBA, MOJyUYeHHE U npumeHeHue. Coaum aMMOHMS, UX CBOMCTBA U
npumeHenue. Okcunabl azora (II) u (IV). A3oTHas kuciora, ee CBOWCTBA U
npuMeHeHue. Hwutpatel W HUTpUTH, TmpobOieMa UX  COJACpKaHUS B
CEJIbCKOXO3SIICTBEHHON NPOAYKINUU. A30THBIE YJOOPEHMUSL.

®ochop. CrpoeHune aToma, aJIOTPONHS, CBOMCTBA Oenoro u kpacHoro Qocdopa,
ux npuMmenenne. OCHOBHbIE coequHeHus: okcua gocdopa (V) u oprodochopHas
kuciora, pocharel. DochopHbie ynoOpeHus.

VYrnepoa. CtpoeHue aroma, aIOTPOINHUs, CBOWCTBa MOAU(UKALUN, TPUMEHEHHE.
Oxcuasl yraepoaa (II) u (IV), ux cBolictBa u npuMenenue. KapOoHaThl: KaJIbIUT,
coJla, MOTAalll, UX 3HAYE€HHE B PUPOJIEC U KU3HU YEIOBEKA.

Kpemnuii. CrtpoeHue aroMa, KpPUCTAJUIMYECKHM KpPEMHHM, €ro CBOWCTBA U
npumeHenue. Okeun kpemuus (IV), ero npupoansie pa3HOBUIHOCTH. CHUITUKATBHI.
3HaYeHUE COCOUMHEHHMM KpPEMHMS B JKMBOM M HexuBouW mnpupoxe. llonstue o
CUJIMKATHOM MPOMBIIIJIEHHOCTH.

Jemonctpannu. [lonyyenue u pacno3HaBaHue Bojoponaa. KauecTBeHHas peakuus
Ha TFaJIOTEHUI-MOHBL. B3anMonencTBue KOHUEHTPUPOBAHHOW a30THOW KHUCIJIOTHI C
MEJBIO.

JlabopaTopHbie onbIThl. (3HAKOMJIEHHE C COCTaBOM MUHepanbHOW Boabl.  30.
CpoiicTBa pa30aBleHHON CepHOM KHUCIOTH. M3ydeHue CBOMCTB aMMuaka.
Pacno3naBanue coneit ammonusi. I'openue ¢gocdopa Ha BO3ayxe U B KHUCIOPO/IEL.
PacnioznaBanue ¢ocdartoB. ['openue yris B kuciopone. Ilepexon xapOoHATOB B
TUAPOKApOOHATHI.

[Ipaktuueckue pabGoThl. 4. PemieHwe -HKCIEPUMEHTAIbHBIX 3a7ady IO TeMe
«IToarpynna kucnopoaa». 5. [lonydyenue, cobupanue v pacro3HaBaHUe ra3oB.
Kontponbshas padora Ne2 o teme: Hemeramibn

Tema 4. OO000mIeHHMe 3HAHMHA 1O XMMHHM 32 KYPC OCHOBHON IIKOJBI.
IHoaroroBka K rocyrapcrBeHHoil utoropoii arrecraunu (I'MA).

[Tepunonnueckuit 3akoH u l[lepuoanyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /l.
N.MenneneeBa. @U3NUECKUN CMBICT MOPSAKOBOTO HOMEpPA AJIEMEHTA, HOMEPOB
nepuoAa U TPYyIIbl. 3aKOHOMEPHOCTH HW3MEHEHHSI CBOICTB JJIEMEHTOB M HX



COEJIMHEHHUI B MEpUOAaxX U IPYIIAX B CBETE MPEJACTABICHUN O CTPOEHUH aTOMOB
3y1IeMeHTOB. 3HaueHue [lepuoanueckoro 3akoHa.

Buapl XuMu4eckux CBSI3€W M THUIBI KPUCTAJUIMYECKMX pEIIeTOK. B3ammocBssp
CTPOEHMSI U CBOICTB BEILIECTB.

Knaccudpukanuss XUMHYECKMX peakUui IO pas3IMYHbIM IpPU3HAKaM (YUCIO U
COCTaB pearupyroummx 1 00pa3yromxcsl BEUIECTB; HAIMYKME IPAHULIBI pasjena ¢as;
TEIUIOBOM 3P QEKT; HW3MEHEHHE CTENEHEH OKHCIIEHUS aTOMOB; MHCIIOJIb30BAHME
KaTaJu3aropa; HarpaBlieHHEe MOpoTekaHus). CKOPOCTh XUMHUYECKUX pEaKIuid u
dakropel, Baustone Ha Hee. OOPATUMOCTh XMMUYECKUX PEAKIMI U CIOCOOBI
CMELIEHUS] XUMHYECKOTO PABHOBECHS.

[Ipoctbie U ciokHBIE BemiecTBa. MeTaulbl M1 HEMETAJUIbl. |'eHeTHYecKkue psabl
MeTajula, HeMeTaula M HepexoiHoro Metamia. OKCUapl W THIPOKCHUJIBI
(ocHOBaHHMA, KHCIOTBI, amM(pOTEpHbIE TUAPOKCHABI), cond. WX cocras,
KJaccupukanus M 0oO0lMe XUMHUYECKHE CBOIICTBA B CBETE€ TEOpUHU
IIEKTPOIUTUIECKOMN TUCCOLUALINN.

HToroBas KOHTpoJIbHAs paboTa 3a Kypc XUMHUH 9 Kiacca

2. IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHA YYEBHOI'O
HHPEIMETA

JINYHOCTHBIMM  pe3ysbTaTaMH U3Y4YEHHUS TMpeameTa «XUMUsS»  ABISIIOTCA
CJIEIYIOLIUE YMEHHUS:

- Bocnutanne poOCCHMUCKOM TPaKTaHCKOM WICHTUYHOCTU: IATPUOTHU3MA,
mo0BU M yBaxeHue K OrTeyecTBy, YyBCTBO TOpPAOCTH 3a cBowo Poauny, 3a
POCCUHCKYI0 XUMUYECKYIO HAYKY

- @opMHpOBaHME  LEIOCTHOIO  MHMPOBO33PEHMS,  COOTBETCTBYIOLIEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HayKH M OOLIECTBEHHOM IMPAaKTUKU, a TaKxkKe
COLIMAJIbHOMY, KYJIbTYPHOMY, S3BIKOBOMY M JyXOBHOMY MHOI000pa3uio
COBPEMEHHOT'O0 MHpa

- @OopMHPOBAaHUE OTBETCTBEHHOI'O OTHOUIEHUS K YYEHHMIO, FOTOBHOCTH U
CIIOCOOHOCTH K CaMOpa3BUTHIO M CaMO0Opa30BaHUI0 HAa OCHOBE MOTHMBALMM K
OOy4eHHIO W TIO3HAHUIO, BBIOOPY TPOPHUIBHOTO 00pa3oBaHUS HA OCHOBE
uHpopMaIIMK O CYIIECTBYIOIUX MNpo(eccusx M JUYHBIX MPodheCCHOHATBHBIX
npeanoyTeHuii. OCO3HAaHHOMY MOCTPOEHUIO0 MHIUBUIYAIBbHBIX 00pa30BaTEIbHBIX
TPAEKTOPHI C yUETOM YCTOMUYMBBIX NMO3HABATEIbHBIX HHTEPECOB

- dopMHpoBaHWE KOMMYHUKATHUBHOW KOMIIETEHUIMH B 00pa3oBaTEIbHOM,
OOIIECTBEHHO MOJE3HOM, Y4eOHO — HCCIEA0BATENIbCKOM, TBOPUECKOW M JIPYTrUX
BUJIAX JIEATEIIbHOCTH

- dopmMHpoBaHUE M TOHMMAHUE IIEHHOCTH 3J0POBOTO U O€3JI0MacTHOTrO
oOpa3a JKM3HM, YCBOCHHE TMpaBWUJ HMHAWBUIYAJLHOTO M  KOJJIEKTUBHOTO
0€30MacHOr0 TMOBEJCHHS B UYPE3BbIUAWHBIX CHUTYalUSX, YTOXKIAIOUIMX KU3HU U
310POBBIO JIFOJECH
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- dopmHUpoBaHUE TMO3HABATENbHON HWH(MOPMALMOHHONW KyJIbTYpel. B Tom
YlCie Pa3BUTHE HABBIKOB CAMOCTOSITEIbHOW PaOOThl € YYEOHBIMH MOCOOUSIMH,
KHUTAMH, JOCTYIIHBIMH HHCTPYMEHTAMHM UM  TEXHUYECKUMHU  CpPEACTBAMHU
MH(POPMAILIMOHHBIX TEXHOJIOTH

- @OopMHPOBAaHUE OCHOB 3KOJIOTMUECKOTO CO3HAHUS HAa OCHOBE IPHU3HAHUSA
LEHHOCTU HU3HU BO BCEX €€ IMPOSIBICHUAX U HEOOXOJUMOCTU OTBETCTBEHHOTO,
OepeXKHOT0 OTHOIIEHUS K OKpYXarollel cpene

- Pa3BuTrE TOTOBHOCTH K PEIICHUI0 TBOPYECKHX 3a]ady, YMEHUE HAXOAMTh
aJIeKBaTHBIE CIOCOOBI MOBEJIECHHUS M B3aMMOJEIHCTBUE C MAapTHEPAMH BO BpPEMS
y4eOHOH M BHEY4YEOHOH JEATEIBbHOCTH, CIOCOOHOCTH OLIEHUBATH MPOOJIEMHBIE
CUTYalHH.

MeTanpeaMeTHbIMU  pe3yJbTaTaMH HW3Y4YCHUS Kypca «XUMHUS» SBISETCS
dbopMHpoBaHrE YHUBEPCAIBbHBIX YUeOHBIX aeicTBuil (YVY /).

ITo3naBarenbnabie YV /1!

- CamocrosiTennbHO OOHapyX uBaTh U (POpMyIHMpOBaTH yueOHYIO MpoOsemy,
OTIPEJIEIIATH 11eJIb Y4eOHOM A TENbHOCTH, BEIOUPATh TEMY pabOThI

- BoigBurate Bepcun perieHus: mpooyieMbl, 0CO3HABaTh KOHEUHBIN pe3yibTar,

BBIOMPATh U3 TMPEUIOKEHHBIX U MCKAaTh CAMOCTOSITEIBHO CPEJCTBA JTOCTHUKCHUS

LENH.

- CocTaBnsaTh (MHANBUAYATLHO WIA B rpynie) IJIaH PeIIeHUs
po0JIeMbl (BBIIOJIHEHUS MIPOEKTA).

- PaGotas mo TuTaHy, CBEpSATh CBOM JCHCTBHUA C TEIBIO W, TIPH

HEO0OXOJIMMOCTH, UCTIPABJISATH OMIMOKH CaMOCTOSTEIBHO.

- B nuanore ¢ yuuTenemM COBEPIIEHCTBOBATh CAMOCTOSATENIBHO BhIPAOOTAHHbBIC

KPUTEPHUH OLICHKH.

KommyHnukatusasie YV /I:

- CaMocCTOsITeTbHO OPraHU30BBIBATH y4eOHOE  B3aMMOJCIHCTBUE B
rpynmne (ompenensTh OO0Iue IeNd, PachpenesisiTh POJIM, TOTOBAPUBATHCS

JIpYT C APYroM U T.1.).

CpenctBoM (opMHUpOBaHUS KOMMYHHUKATHUBHBIX Y VY]l ciyKaT TEXHOJIOTHS

npoOieMHoro auanora (MmoOyXJaromui W TOABOAIIMN JUANOr) U paboTa B

MaJlbIX TPYIINaX, a TaKXe MCIOJIb30BAaHHE Ha ypOKaxX AJIEMEHTOB TEXHOJIOTHUU

MPOTYKTUBHOTO YTCHHUSI.

[IpenMeTHBIMU pe3yIbTaTaMHU U3YUYCHHS TIPEeIMETa « XUMUSD) SIBIISIOTCS

- dopMupoBaHUE MMEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPECTABICHUN O

BCIIIECTBAX, MX TMPEBPAIICHUSIX W TPAKTHYCCKOM TPUMCHCHHH, OBJIAJICHUE

MOHATUHHBIM aNapaToM U CUMBOJIMYECKUM SI3BIKOM XUMUH;

- Oco3HaHue OOBEKTUBHO 3HAYMMOCTH OCHOB XHMHUYECKOM HAyKH Kak

0o0JaCTH  COBPEMEHHOTO  €CTECTBO3HAHUS,  XUMUYECKUX  TpEeBpaIieHUi

OpPraHMYECKUX M HEOPTAHMYECKUX BEIIECTB KAK OCHOBBI MHOTHUX SIBJICHUH KHBOU U

HEXUBOW TMPUPOJBI; YIIIyOJeHHE MPEACTaBICHUA O MaTepUATbHOM E€IUHCTBE

MUpa;
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- OBnazeHWe OCHOBAMU  XUMHUYECKOM TPAMOTHOCTH:  CIIOCOOHOCTBIO
aHAJM3UPOBaTh M OOBEKTUBHO OIICHWBATh JKMU3HEHHBIC CHUTYAIlMH, CBS3aHHBIE C
XUMHEH, HaBbIKAMU OE€30I1aCHOT0 OOpaIlleHHUsI C BEIIECTBaAMHU, MCIOJIb3yEMbIMU B
MOBCEIHEBHON JKM3HU, YMEHHEM aHAJIM3UPOBATh U IJIAHUPOBATH SKOJOTHMYECKU
0e30MacHoe MOBEICHHUE B IIETISAX COCPEKCHUS 3I0POBbS U OKPYXKAIOIIEH Cpe/ibl;

- dopMupoBaHWE YMEHUH  YCTaHABIMBATH CBSI3M  MEXIYy  peajbHO
HaOJII0/IaeMbIMM  XMMHUYECKUMHU SIBJICHUSMH W TPOIECCAaMH, IMPOUCXOJAIIUMH B
MUKPOMHUPE, OOBSCHATH MPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBHCHMOCTh WX
CBOMCTB OT COCTaBa U CTPOEHHUS, a TaK)KE 3aBUCUMOCTH MPUMEHEHUS BEIIECTB OT
HX CBOMCTB;

- [IpuoOpeTeHuss ompiTa WMCHOJB30BAHUS PA3JIUYHBIX METOJOB H3yUCHUS
BEILIECTB; HAOJIOACHUSI 3a WX MPEBPAICHUSIMU MPU TMPOBEIACHUM HECI0XHBIX
XUMHUUYECKUX SKCIEPUMEHTOB C UCMOJb30BAHUEM Ja00OpaTOPHOTO 000PYI0OBaHUS U
puodOpOB;

- YMeHue oka3blBaTh MEPBYIO MOMOIIb MPU OTPABJICHUSAX, 0)KOrax U APYTUX
TpaBMaXx, CBSI3aHHBIX C BEIIECTBAMHM M JIAOOPATOPHBIM 000PYIOBaHUEM;

- OBnazeHue npueMaMu pabOThl ¢ MHPOPMALIUEH XUMUYECKOTO COJIEPIKaHMUS,
MPEICTaBICHHON B pa3HO (opme (B Buie TekcTa, Gopmyd, rpa@uKoB, TaOIUIHBIX
JaHHBIX, cXeM, ¢oTorpaduii u ap.)

- Coznanne OCHOBBI I (OPMHUPOBAHUSA HHTEpPECa K PACIIUPEHUIO H
yrayOJeHNI0 XUMUYECKUX 3HAHUH M BHIOOpA XUMHH KaK MPOQPUIHLHOTO MpeaMeTa
IpU TEpexoJie Ha CTyNeHb cpeaHero (MOJIHOTro) obmiero oOpa3oBaHus, a B
JabHENIIIEM U B KauecTBe cepbl CBoe MPOo(hecCHOHATEHOM JeSTEIbHOCTH;

- dopMUpOBaHUE NPEACTABICHUNA O 3HAUCHUN XUMUYECKON HAYKU B PELICHUU
COBPEMCHHBIX JKOJIOTHUYECKHX TMpoOJeM, B TOM 4YHCIE B TMPEAOTBPAIICHUN
TEXHOTEHHBIX U IKOJIOTHYECKUX KaTacTpod.

3. TEMATHYECKOE ININTAHUPOBAHUE C YKA3AHUEM
KOIMYECTBA AKAJEMHUYECKHUX YACOB, OTBOAHUMbBIX HA
OCBOEHHME KAXKJIOHU TEMbI YYEBHOI'O ITPEJIMETA

TemaTuyeckoe mianHupoBanue Xumus 8 kiacc

No HasBanwue paznena, KomnuectBo wacos [Tpumeuanue (c
YPOKOB IJ1aB yueToM paboueit
IPOTPaMMBI
BOCITUTAHUS)
Bceero | M3 Hux (¢opMbl KOHTPOIIS)
KOHTPOJIBHBIX | MPAKTUYECKUX
pabor pabot
1 BBenenue 5 - 1
2 ATOMBI 10 1 -
XUMHYECKHUX
AJIEMEHTOB
3 IIpocThie BenecTBa 8 1 -
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4 CoennHeHns 10 - 1 BcemupHslii 1eHb
XUMHYECKHUX 60pro6I co CITH Jom
2JIEMEHTOB

S) N3menenus, 13 1 1 Jlenb poccuiickoi
NPOUCXOSIIUE C HAyKH
BEIIECTBAMU

6 PactBopenue. 22 1 2 60-nerue mosnera B
PactBopsl. xocmoc FO.A.
CaolicTBa ["arapuna. /lenn
pacTBOpOB KOCMOHABTHKH
JJIEKTPOJIUTOB

UTOTO 68 4 5
TemaTunyeckoe niianHupoBanue Xumus 9 kiacc
No Hazpanue KonuuecTtBo yacos [Tpumeuanue (c
YPOKOB paszzaena, riaB y4eTOM
paboueii mporpaMMbl
BOCIIUTAHMSI)
Bcero | U3 nux (popmbl KOHTPOIIS)
KOHTPOJBHBIX | MPAKTHYECKUX
pabor pabor
1 BeeneHue. 9 1 -
Oobmas
XapaKTepUCTHKA
XUMHYECKHX
3JIEMEHTOB u
XUMHYECKHX
peakuui
[Tepuonnueckuii
3aKOH U
[Iepnonnueckas
cucTema
XUMHYECKHX
anemeHToB /1. W.
Meneneena
2 MerTamisl 19 1 3 BcemupHslii 1eHb
O0pBHOBI
co CIT1 Tom
3 Hewmeranist 23 1 2 Jlenb poccuiickoi
HayKH
4 Opranunueckue 11 - -
BEIIECTBA

5 O06o06menue 6 1 - 60-netue mozera B
3HAHUM MO0 XUMHUH KOCMOC
3a KypC OCHOBHOMU IO.A. I'arapuHna.
TITKOJIBL. JleHb KOCMOHABTUKH

6 Wroro 68 4 5
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