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®denepanpHas paboyas mporpaMma 1Mo ydeOHOMY MpeaMeTy «Xumus» (06a30BbIif
ypoBeHb) (mpeameTHass o0nactb «EcTecTBeHHO-HayuHbIE MpPEIMETh») BKIIOYAET
MOSICHUTENIBHYIO 3aIMCKY, COJIepKaHue 00yUeHHUs, INIaHUPYEMbI€ PE3yIbTaThl OCBOCHUS
MIPOTPAMMBI 10 XUMHH, TEMATHIECKOE TIJIAHUPOBAHHKE.

[TosicHuTenpHAst 3amMcKa OTpaXkaeT OOIIMe LeNd W 3aJaud HU3yYeHUsS XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ H3YYEHHUI0 OOyYarolIMMUCH,
MECTO B CTPYKType y4eOHOro IUIaHa, a TakKe TMOIXOJbl K OTOOpY CoaepKaHUs,
K OIPEICNICHUIO INIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue OOydeHMs] PACKpBIBACT COJEpKATENbHbIC JIMHUU, KOTOPBIC
IpeIararoTes I 00s13aTeIFHOTO U3YUYCHHS B KaXJIOM KJlacce Ha ypPOBHE OCHOBHOTO
o01ero oOpa3oBaHusI.

[InanupyeMbple pe3ynbTaThl OCBOCHHUS MPOTPAMMBI 110 XHMHH BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIE PE3yJIbTaThl 3a BECh IMEpPUOJ OOY4YEHHUsT Ha YpPOBHE
OCHOBHOT'O 00IIero o0pa3oBaHus, a Tak)Ke MPEIMETHbIE JOCTHUKEHHUS 00YyYarolerocs
3a KaXJIbIil TOJ] OOy4EHHS.

INOACHUTEJIBHAA 3AIITUCKA

[IporpaMMa mo XMMUU Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsI COCTaBJICHA
Ha OCHOBE TpeOOBaHMK K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHOU
porpaMmMbl OCHOBHOTO 00miero ooOpaszoBanus, mnpeactaBieHHsix B DPI'OC OO0O,
a Takke Ha OCHOBe (enepanbHOW paldouell MporpamMmbl BOCHHUTAHHSA U C Y4ETOM
KOHLEMUMK TpenoAaBaHus y4yeOHOro mpeaMera «XuUMUS» B 00pa30oBaTeIbHBIX
oprannzanusx Poccuiickor denepannu.

[Iporpamma no xumuu pa3paboTaHa C LUEIbI0 OKa3aHUS METOJWYECKON MOMOUIH
YUHTEIIO B CO3/IaHUU paboyell mporpaMmsl 1o y4eOHOMY IIPEIMETY .

[IporpamMma 1o XxuMuu Ja€T NpPeACTABICHUE O LIENAX, 0OIIEH CTpaTeruu 00y4yeHus,
BOCIIMTAHUS W  pa3BUTHS  OOydYarOIIMXCAd CpPEACTBaMU y4yeOHOro MpeaMmeTa,
yCTaHaBJIMBaeT  00s3aTelIbHOE  MPEIMETHOE  COAEp)KaHWe,  MPeayCMaTpPUBAET
pacrpeiesieHre €ro Mo KjaccaM U CTPYKTYpPHUPOBAHUE MO pa3AesiaM U TeEMaM MpOrpaMMbl
0 XUMHUHU, ONpeNeNsieT KOJMYECTBEHHbIE M KAueCTBEHHbIE XapaKTEPUCTUKH
coliepaHusl, PEKOMEHAYEMYIO IMOCJIEI0BATEIbHOCTh M3YyUYEHUS XUMUU C YUYETOM
MEXIMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW OOYy4YaloIIMXCs, OMpeAeNsieT BO3MOXKHOCTH  IpeIMeTa
JUIsL peanu3anud TpeOOBaHWW K pe3yJibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOU
nporpaMmMbl Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs, a Takke TpeOOBaHMIA
K pe3yibTaTaM OOyuYeHHs XMMUU Ha YPOBHE LieJied M3y4eHUsl MpeIMeTa U OCHOBHBIX
BUJIOB yU4e€OHO-TTO3HABATEIBHOMN JEATENHHOCTH 00YyYaroIIerocs 0 OCBOEHUIO YUYEOHOTO
COJIepKaHUSI.
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3HaHWE XWMHH CIYXXUT OCHOBOM it (DOPMUPOBAHUS  MHUPOBO33PEHUS
oOyyaromierocsi, €ro npejcTaBiIeHUl 0 MaTepUaIbHOM €IMHCTBE MHpPA, BAXKHYIO POJIb
UTrpaoT (GopMUpyEMble XUMHUEH TNPENCTAaBICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTrUu
U 00 DSBOJIONMH BEIIECTB B TPHUPOJAE, O MyTSIX PEHICHHUs TJIOOATBHBIX MPOOIeM
YCTOMYMBOTO pPAa3BUTHS YEJIOBEYECTBA — CBIPbEBOM, SHEPreTHUECKOW, MHIIEeBOU
U DKOJIOTHYECKOM 0€30MacHOCTH, TPOOIIEM 3paBOOXPAHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET peasi3aIlii BO3MOXXHOCTEH MJIsi caMOpa3BUTHS M (HOPMHPOBAHUS
KYJIBTYPhI JIMYHOCTH, €€ 001IeH 1 (PyHKITMOHAIEHON TPaMOTHOCTH;

BHOCUT BKJaaA B (OPMHUPOBAHHE MBINUICHUS W TBOPYECKUX CIOCOOHOCTEH
o0ydJarommxcsi,  HaBBIKOB WX  CAMOCTOSITEIPHOM  y4eOHOW  JeSATEIHHOCTH,
OKCIIEPUMEHTAJIbHBIX W HCCIENOBATEIbCKUX  YMEHHM,  HEOOXOJAMMBIX  Kak
B ITIOBCEIHEBHOM KU3HU, TaK U B MPO(PECCHOHATBLHOMN JeATebHOCTH;

3HAKOMUT CO CIIEIM(PUKON HAYYHOTO MBIIIUICHUS, 3aKJIaJIbIBAET OCHOBBI 1I€JIOCTHOTO
B3IJIIa HA €IUHCTBO MPUPOJLI U 4YEIOBEKa, SBISETCA OTBETCTBEHHBIM 3TalioM
B (DOpMHUPOBAHUM €CTECTBEHHOHAYYHOU TPAMOTHOCTH 00YUaIOIINXCS;

croco0CcTBYeT (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIECHUS K €CTECTBEHHO-HAYYHbBIM
3HaHUSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B DKOJOTUUYECKOE 00pa30BaHUE
0o0yJaroImxcs.

JlanHple HampaBiieHHd B OOYYEHHMM XHMHHM OOECIEUUBAIOTCS CHEUU(UKOM
Co/Iep>KaHMsl y4eOHOTO TIpeAMETa, KOTOPBIN SBISETCS MEJarornuecky alalTUPOBAHHBIM
OoTpakeHneM 0a30BOM HAYKH XMMHH Ha ONPENeIEHHOM JTare e€ pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTrO o0OIero o00pa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHE OOYYArONIUMHUCS CHCTEMbl IEPBOHAYAIBHBIX TOHSITHI XHUMHH, OCHOB
HEOPraHUYECKOM XUMHUHU U HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHSATUNA OPraHWYECKOU
XUMUH.

CtpykTypa colepkaHUsi MPOTpaMMbl MO XUMHH C(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOr0 noaxoza K e€ nzyuenuto. ConepkaHue CKJIaJIbIBAETCS U3 CUCTEMbI TOHATHIA
0 XMMHUYECKOM DJIEMEHTE M BEUIECTBE M CUCTEMbI MOHATUNA O XUMHYECKOW pEakKilvu.
O6e 3T cucTeMbl CTPYKTYPHO OPraHU30BaHbI IO MPHUHIIUITY TOCIEI0BATEILHOTO
pa3BUTHS 3HAHHI HA OCHOBE TEOPETUUECKUX MPEICTABICHUN PA3HOTO YPOBHSI:

ATOMHOMOJICKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akoHa JI.11. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMMUHU;

YYEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBA3U;

MIPEACTABICHUHN 00 IIEKTPOIUTUIECKON TUCCOIUAIINN BEIIECTB B paCTBOPax.

TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS] HA OCHOBE SMITUPHUYECKH MTOTYUYECHHBIX U
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IMOCIEAOBATEIBLHO OT OJHOTO YPOBHS K JAPYromy,
BBITIOTHSAS (PYHKIIMM OOBSICHEHUS] W TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOXKHOCTEN MPAKTUYECKOTO MPUMEHEHHUS U TIOJIyYEHHUS N3y4aeMbIX BEIIECTB.
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OcBoeHne mporpaMMbl MO XUMHHU CITOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
0 XMMHMYECKOM COCTaBJISAIOLICH HAyYHOM KapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOU
MIPUPO/IbI, IECHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJIaM [MO3HAHUS B HaYKeE.
N3ydeHne XuMuu OpOUCXOAUT C MPUBJICUCHUEM 3HAHUM U3 paHee U3YyUYECHHBIX YUEOHBIX
npeameToB: «Okpyxarouuit Mupy», «buonorus. 5—7 knacco» U «Du3uka. 7 Kiaacey.

[Ipy u3yuyeHUM XUMHUU MPOUCXOIUT (HOPMUPOBAHME 3HAHUM OCHOB XHMHYECKOM
HAayKd KakK 00JIaCTU COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTUYECKOW JESTeIbHOCTH
yelioBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJBTYphl. 3ajada y4deOHOro
npeaMera COCTOUT B (DOPMHUPOBAHUM CHUCTEMbl XMMHUYECKMX 3HAHUN — BaXKHEUIIMX
(bakToB, MOHSATHI, 3aKOHOB M TEOPETUYECKHUX IOJOKEHUM, IOCTYMHBIX OO0O0OIICHUIA
MHPOBO33PEHUYECKOTO XapaKTepa, s3blKka HAyKH, B MPUOOIIEHWH K HAyYHBIM METOJaM
MO3HAHUSI TPU HU3YYCHUU BEIIECTB W XUMHUYECKUX peakiuil, B (QopMUpPOBAHUU
U Pa3BUTHM TO3HABATENIbHBIX YMEHUN U MX NMPUMEHEHUM B y4eOHO-TIO3HABATEIHHOMN
U y4eOHO-UCCIIEIOBATEIbCKOM  JIEATEIbHOCTH, OCBOCHMHM NIpaBWi 0€30IacHOro
oOpareHus ¢ BEIIeCTBaMHU B MTOBCEHEBHOM KU3HHU.

[Ipu wm3yyeHUHM XUMUU Ha YPOBHE OCHOBHOIO OOIIETO 0OOpa30BaHUsSI Ba)KHOE
3HaUYCHHE NMPUOOPEIH TaKue EH, KaK:

dbopmupoBaHue WHTEIJIEKTYaJIbHO pa3BUTON JUYHOCTH, TOTOBOM
K C€aM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIIbBHOMY MPHUHSITHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOUIUMCS YCIIOBUSIM >KU3HU;

HAIMPaBJICHHOCTh OOYYEHHUsT Ha CHUCTEMAaTHYeCKOe MPHUOOIIeHHuE O0yJaronmxcs
K CaMOCTOATEJIbHON IO3HABATEIIbHON NIEATEIbHOCTH, HAyYHBIM METOJaM I1O3HAHMS,
(bOpMUPYIONTUM MOTHBAIIUIO M Pa3BUTHE CITIOCOOHOCTEH K XUMUU,

obecrieyeHue ycJIOBHM, ClIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YUAIOITUMUCS OIbITa
pPa3HOOOpa3HOW JeATEIHbHOCTH, TO3HAHUS W CaMOIO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTF0OUEBBIX KOMIETEHIIN ), UMEIOITUX YHUBEPCATbLHOE 3HAUCHUE JJIsS PA3JIMUHBIX BUJIOB
NEeSATEIbHOCTH;

dbopmupoBanue oOmIell PyHKIIMOHAIBHON M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH,
B TOM YHUCJIE YMEHUN OOBSICHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA, UCTIOIb3YS
3HAHUSA U ONBIT, MOJYYEHHBbIE MPHU HU3YUYCHUU XUMHUHU, MPUMEHSITh UX IMPU PEUICHUU
po0seM B TOBCEAHEBHOM KU3HU U TPYIOBOM JIEATEILHOCTH;

dbopmupoBaHue y OOYYaIOIIMXCS TYMaHUCTHUUYECKUX OTHOIICHUW, MOHUMAaHUS
IIEHHOCTH XWUMHUYECKUX 3HAHUW [JI1 BBIPAOOTKH DKOJOTUYECKU IIEIeCO00pa3HOro
MOBEJICHUSI B OBITY U TPYJOBOM JIEATEIBHOCTH B LIEJAX COXPAHEHUSI CBOETO 370POBbS U
OKPY KaroILEeW IPUPOJIHON CPEBI;

pa3BUTHE MOTHUBALIMM K OOYy4YeHMIO, CIIOCOOHOCTE K  CaMOKOHTPOJIIO
¥ CAMOBOCIUTAHHMIO HA OCHOBE YCBOCHUS OOIIEUEIOBEUECKUX IIEHHOCTEM, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MpOdUIIS U HAMIPABICHHOCTH JATbHEHIIIETO O0yUYCHHUS.

OO1iee 4MCIO0 YacoB, PEKOMEHJOBAaHHBIX MJs M3ydeHus xumuu, — 136 4vacos:
B 8 kiacce — 68 yacoB (2 uyaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).
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Jlia Kaxa0ro Kiacca NpeayCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOE MOKET
OBITh HCIOJIH30BAHO YYACTHUKAMU 00pa30BaTEILHOTO Mpollecca B Lesax popMupoBaHus
BapUATHBHOMN COCTABJISIONICH cofep kaHusl KOHKPETHOM paboueit nporpamMmsl. [1pu aTom
oOsi3aTenpbHas (MHBapWAHTHAs) 4YacTh COJACPXKAHUSA TPEIMETa, YCTaHOBJICHHAsS

npuMepHOi paboyeit mporpaMMoi, U BpeMsi, OTBOJIMMOE Ha €€ U3y4YeHHE, TOJKHBI ObITh
COXpaHEHBI MOJHOCTHIO.
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COJEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYaILHbIE XUMUYECKUE IOHATHUS

[Tpenmer xumuu. Poias XuMuM B )KU3HU YeOBeKa. XMMHS B CUCTEME HayK. Temna u
BemlecTBa. Duznueckue cBOMCTBA BEIIECTB. ATperaTHOe cocTosHue BenlecTB. [lonsTre
0 METOoJax IMO3HaHWs B XWMHH. YHcThle BemiectBa U cmecu. CrocoObl pasjiesieHus
CMeEcCeH.

ATOMBI U MOJICKYJIbI. XUMHUUYECKHUE 371eMeHThl. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB.
[IpocThie U CIOXKHBIEC BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumudeckass ¢opmyna. BaleHTHOCT, aTOMOB XHMHMUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHAs aToMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIsipHasg Macca. MaccoBas 107151 XUMHYECKOTO JIEMEHTa B COCIMHEHUH.

KomnuectBo BenectBa. Monbs. MonsipHas macca. B3auMocBsi3b KOJIMUECTBA, MACCHI
U 4YHuclia CTPYKTYPHBIX €IMHHUIL BemiecTBa. Pacu€Tel mo dopmyliaM XHUMHUYECKHX
COE€INHCHUMN.

OU3NYECKUE U XUMUUYECKHE SIBICHUA. XUMUYECKasl PEAKLIUS U €€ MPU3HAKU. 3aKOH
COXpaHEHHUSI MAacChl BEIIECTB. XMUMHUYECKHE ypaBHeHUs. Kiaccudukamus XUMAYECKUX
peakiui (CoeIMHEHUs, Pa3JI0KEeHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuil IKCnepuMenm:

3HAKOMCTBO C XHMHYECKOW IMOCYJ0H, MpaBWiIaMH paboOThl B Jabopatopuu u
npuéMaMu OoOpaleHus: ¢ JabopaTOpHBIM 00OpYyTOBaHMEM, H3YyYE€HHE M OIHCAaHWE
bu3nYecKuX CBOMCTB 00pa3IlOB HEOPTaHUYECKHX BEIECTB, HAOMIOeHNE (PU3NIECKUX
(mmaBjeHWE BOCKA, TastHUE JIba, pacTUpaHHUe caxapa B CTYIKE, KUTICHUE U KOHICHCAITHSI
BOJAbI) M XUMHUYECKUX (TOpEHHME CBEYM, MPOKAIWBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KUCIOTOW) SIBJIEHWH, HAOJMIOEHHE W ONMCaHUE MNPU3HAKOB
NPOTEKaHUs XMMUYECKHX peakluil (pas3ioeHue caxapa, B3auMOJIECUCTBHE CEPHOU
KHCJIOTBHI C XJIOPUAOM Oapus, pasioxenue ruapokcuma meau (1) mpu HarpeBaHuH,
B3aUMOJIEHCTBHE Kefe3a ¢ pacTBopoM cosid meau (II), uzyuenue cnocoOoB paszeneHus
cMeceid (C TIOMOIIBIO MarHuTa, (QUIBTPOBAHWE, BBIMAPUBAHUE, JUCTHILUISALINSA,
xpomatorpadus), TpoBeACHUE OUYHUCTKU MOBAPEHHOH COJIM, HAOJIOJIEHUE M ONMUCAHHE
pE3yNBTaTOB TPOBEICHUS OIbITa, HWUIIOCTPUPYIOMIETO 3aKOH COXPaHEHUS MAacChl,
CO3JIaHHE MOJIeJIel MOJIEKYJI (IIapOCTEPHKHEBBIX ).

BaxHelue npeacTaBUTE/IM HEOPraHUYECKHUX BELIEeCTB

Bosayx — cmech razoB. CoctaB Bozyxa. Kucnopon — aneMeHT u nmpocToe BEMECTBO.
Haxoxnenue kucimopoaa B mpupojie, GU3HUYECKUE W XUMUYECKHE CBOWCTBA (peakiuu
ropenus). Oxcuapl. Ilpumenenue kucnopona. CnocoObl TOJNyYEHHS KHCIOPOJa
B JlabopaTtopu ¥ mpombllieHHOCTH. KpyroBopor kuciopoma B mpupojge. O30H —
AITOTPOITHAS MOAU(DUKAIIHS KUCTOPOaa.
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TemnoBoit 3PekT XuMUUECKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHHUS, HK30-
U JHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE BO3/yXa,
YCUJICHHE MapHUKOBOTO 3 PekTa, pazpynieHue 030HOBOTO CIIOSL.

Bonopon — anemeHT m mpocroe BemecTtBo. HaxoxkaeHne Bomopona B IIPUPOJE,
dbu3nUeckrue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI moxyueHus. Kuciotsl u
COJIH.

MoutsipHbIit 00BEM Ta30B. PacuéThl M0 XUMUUYECKUM YpaBHEHUSIM.

dusnueckne cBOMCTBa BoAbl. Boaa xak pactBopurens. PactBopel. Haceiennsie u
HEHACBILIEHHBIE pacTBOPHI. PACTBOPUMOCTH BElIECTB B BoJe. MaccoBas 107151 BEIIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBa BOJbl. OcHOBaHUA. Posib pacTBOpoB B ImpHpoOAE U
B )KM3HHU 4esoBeKa. KpyroBopot Boabl B pupoe. 3arpsa3HeHre NpUpOaHbIX BoA. OXxpaHa
Y OYMCTKA IPUPOJHBIX BOL.

Knaccudukanusa Heopranmdeckux coenuHenuit. Oxcunpl. Knaccudukanus
OKCHJIOB: cojieoOpasyroue (ocHOBHBIE, KHUCJIOTHBIE, am(pOTepHBIE) U
HecoisieoOpaszyrone. Homenknarypa okcuaoB. dusnyeckne U XMMUYECKHUE CBOWMCTBA
okcuzoB. [lonmyuenne okcuaos.

OcHoBanus. Knaccugukaius ocHOBaHUI: EIOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknatypa ocHoBaHuil. PuU3WUECKHE U XMMHUYECKHE CBOWCTBA OCHOBAHUU.
[Tomy4yeHne OCHOBaHHUM.

Kucnotel. Knaccudpukauus xucnor. HomeHknatypa kucior. dusmdeckue u
XUMHYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCTM MetaiuioB H.H. bekerosa. [lonyuenue
KHCIJIOT.

Comu. Homenkmarypa coiseil. Pu3znyeckue M XHMHYECKHE CBOWCTBA COJIEH.
[Tonyuenue comnen.

I'eneTnueckas CBSI3b MEXKIY KJIACCAMH HEOPTaHUYECKUX COEIUHEHUMN.

Xumuueckuil 5KCnepumenm:

KAUE€CTBEHHOE ONPEACIICHUE COJEpPKaHMS KHUCIOPOJa B BO3IyXE, MOJYyUYECHUE,
cobupaHue, paclio3HaBaHME W M3y4YEHUE CBOMCTB KHUCIOpOJa, HaAOIIOJCHUE
B3aMMOJICHCTBUSI BEUIECTB C KUCIOPOJIOM M YCJIOBHUS BOZHHUKHOBEHUS M MPEKPAIICHUS
roperust (mokapa), O3HaKOMJIEHHE C OOpa3llaMu OKCHUJIOB U OINKMCAHUE WX CBOMCTB,
MoJIyuyeHue, coOMpaHHe, paclio3HaBaHUE W M3Yy4YEHUE CBOMICTB BoaopoAa (FOpeHHue),
B3auMozeiictBue Bomopoma ¢ okcumom wmeam (1)  (BO3MOXHO —HCITONB30BaHME
BUJIEOMATEpUAJIOB), HAOJIIOIeHHE 00PA3IOB BEILIECTB KOJIMUYECTBOM 1 MOJIb, MCCIIeIOBaHKE
0COOEHHOCTEH PacTBOPEHMSI BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, TIPUTOTOBJICHHE
PacTBOPOB C OMPEAECIEHHON MAaCCOBOM J0JIEM paCTBOPEHHOTO BEIIECTBA, B3aUMOCHCTBHE
BOABl C MeTaJulamMu (HaTpueM M KajublueM) (BO3MOXHO  MCIOJIb30BaHUE
BUJICOMATEPHUATIOB), HCCIICOBaHHE OOpa3lloB HEOPTaHWYECKHX BEIECTB Pa3TUYHBIX
KJIACCOB, HAOJTIOICHUE U3MEHEHUST OKPACKH WHIUKATOPOB B PACTBOPAX KUCJIOT U IIEJIOUEH,
u3yueHre B3aumojercTBus okcuaa meau (1) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT
C METaJUlaMM, PEaklui HEUTpaau3alrH, NOJTYyUYCHUE HEPACTBOPUMBIX OCHOBAHUI,
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BBITECHEHUE OJTHOTO METAJIa APYTUM U3 PACTBOPA COJIU, PELIEHUE DKCIIEPUMEHTAIBHBIX
3a1a4 110 Teme « BaxkHeniume Ki1acchl HEOPraHUYECKUX COCIUHEHUN.

Iepunoanuyecknn 3akoH u Ilepuoamueckas cucTeMa XHMHUYECKHUX JJIEMEHTOB
A.A. MenngeneeBa. CtpoeHue aroMoB. XuUMHYECKasl CBA3b. OKHUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PEaKINH

[lepBble MOMNBITKU KJIACCU(UKAUU XUMUYECKUX AIeMEHTOB. [loHATHE O rpymmax
CXOJHBIX JIEMEHTOB (LIEIOYHBIE U IET0YHO3EMETbHBIE METAILIbI, TAJIOT€HbI, THEPTHHIE
ra3el). JIE€MEHTHI, KOTOpbIE 00pa3ytoT aM(OoTepHbIE OKCUIBI U TUIPOKCH/IBI.

Ilepnommueckuit 3akoH. llepmomnueckass cucreMa  XUMHUYECKMX  DJIEMEHTOB
J.N. MenneneeBa. KopoTtkonepuoaHass u niauHHoriepuogaHas ¢opmel [leproanueckoit
cucTeMbl xuMudeckux aiemeHToB .M. Menzaeneesa. Ilepuoas! u rpynnsl. @usnyeckui
CMBICJI OPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOIA U TPYIIIBI DJIEMEHTA.

Crpoenune aromoB. CoctaB aToMHBIX saep. M3oronsl. OnekTpoHbl. CTtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 XUMHUECKUX 3JeMeHTOB lleproanueckoit
cucremol JI.M1. Menneneesa. XapakTepucTUKa XHMHYECKOI'O DJJIEMEHTA II0 €ro
noJioxkenuto B [lepuoguueckoit cucreme .M. Menneneena.

3aKOHOMEpPHOCTM H3MEHEHHUS paguyca aTOMOB XHMMHYECKHX DJIEMEHTOB,
METAJINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIIAM U IIEPUOJAM.

3nauenue [lepuogmueckoro 3axkoHa u Ilepuonnyeckon cucTeMbl XUMUYECKHAX
AJIIEMEHTOB ISl Pa3BUTHUS HayKu U pakTuku. .M. Mennenees — yd€Hblil U rpaXKJaHUH.

Xumuueckass  cBa3b. KoBasneHTHas (moJjisipHass W HENOJsIpHasi)  CBA3b.
DJIEKTPOOTPULIATEIIBHOCTh XUMHUECKUX 3JIEMEHTOB. MlOHHAas CBA3b.

Crenenp okucineHus. OKHCIUTEIBHOBOCCTAHOBUTENBHBIE peakuuu. IIpomecchl
OKHUCJIEHUS U BOCCTAaHOBJICHHSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuil 5KCnepumenm:

u3ydeHrue oO0pa3loB BEHIECTB METAUVIOB W HEMETaUIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C pPacTBOpaMU KHUCJIOT M IIEJIOYEH, IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue,
peaKuy Pa3IoKEHUs], COCTUHEHUS).

Mesicnpeomemuvie ces3u

Peanmzanust MeXnpeaMETHBIX CBsA3€d IIPH HM3YYCHMM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIIOIh30BaHNE KaK OOIINX €CTECTBEHHOHAYYHBIX MOHSATHH, TaK
U TIOHATHUH, SBISIOIMIMXCS CUCTEMHBIMH JJIi OTAEIBHBIX MPEAMETOB €CTECTBEHHO-
HAay4YHOT'O IIUKJIA.

OO01ue ecTecTBEeHHOHAYYHbIC TIOHSATUS: HAYUHbIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJgu3, CHHTE3, KIacCU(UKAIUI, IePUOIUNIHOCTh, HAOIIOJCHHE, OSKCIICPUMCHT,
MO/JICTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®du3uKa: MaTepusi, aToOM, 3JEKTPOH, MPOTOH, HEUTPOH, WUOH, HYKJIUZ, WU30TOIIbI,
PaIOaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUYECKUIN 3aps]l, BEIIECTBO, TEJIO, OOBEM,
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arperaTHoe COCTOSHHE BEIECTBA, ra3, (pU3NYECKUE BEIWYHHBI, SAUHHIIBI U3MEpPEHUs,
KOCMOC, TUTaHETHI, 3BE3/1bI, COTHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TOPO/bI, MOJIE3HBIE
UCKOTIaeMbIe, TOTUTHBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYECKas peaKkuus

[Teppomnueckuit 3akoH. llepuomnueckass cucteMa  XMMHYECKUMX  DJIEMEHTOB
JA.N. MenneneeBa. CtpoeHrne aroMOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX IMEPHUOMOB, Kaaus, KAJIbIUA U WX COCIUHEHUU
B COOTBETCTBHUH C MOJIOKEHUEM JIEMEHTOB B [leprnoanyueckon cucTeMe U CTPOEHUEM UX
aTOMOB.

Ctpoenue BenecTBa: BUAbl XUMAYECKOW CBS3U. THUIBI KPUCTALUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM pPEMETKH U BUIA
XUMUYECKOU CBS3H.

Knaccudukanuss w HOMEHKJIATypa HEOPTraHMYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaCCaM HEOPTraHUYECKUX COCIUHEHU,
TEHETUYECKas CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanuss  XUMHUYECKMX  peakiui 10  pa3du4yHbIM  IPU3HAKaM
(MO YHCIly M COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3D(DEKTY,
M0 W3MCHEHUIO CTENEHEW OKUCICHHS XUMHUYECKHX »OJEMEHTOB, MO OO0paTUMOCTH,
[0 YYaCTHIO KaTajau3aropa). DK30- U SHIOTEPMUYECKUE PEAKIMU, TEPMOXUMHUYECKHUE
YpaBHEHHS.

[lonsitTue o0 ckopoctu Xxumuueckod peakuuu. [loHstne 00 o0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [[OHATHE O TOMOTEHHBIX M TeTEePOre€HHBIX
peakumsix. [lonstue o  karamuze. lloHaTME O  XMMHMYECKOM  PaBHOBECHH.
@DaKTOpbI, BIUAIOIINE HA CKOPOCTh XUMUYECKON PEAKIUH U MOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE peaKkuuu, 3JIEKTPOHHBIN OasiaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHOM peakunn. CocTaBiIeHNE YPABHEHNUN OKUCIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKITUI C UCTIOIB30BAHUEM METO/Ia DJIEKTPOHHOTO OaaHca.

Teopust DNEKTPOJUTHUECKON AUCCOUMALNH. JEKTPOJUTBI U HEDIJIEKTPOJIUTHI.
KaTnonbl, aHuWOHBI. MexaHW3M JUCCOLMAIMM BEUIECTB C Pa3JIMYHBIMU BUJIAMU
xuMudeckon cBs3u. Ctenens aucconuanuu. CUIbHBIC U Ca0bIe DIEKTPOIIUTHI.

Peakiuu monHOro OOMeHa. YCIIOBUSA TPOTEKAHUS pPEaKIUuid HWOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIE MOHHBIC YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHUM U
coJiel B CBeTE MPEACTaBICHHUN 00 JJIEKTPOJUTHUECKON aucconuanuu. KadecTBeHHbIS
peakuuy Ha HOHBL. [oHATHE O TUAPOIU3E COJIEN.
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Xumuueckuu SKCnepUMenm:

O3HAKOMJIEHUE C MOJCISIMH KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKHX
BELIECTB — METAJUIOB U HEMETAIJIOB (TpaduTa U anMasa), CI0KHBIX BEUIECTB (XJIopuaa
HATpHs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEaKIMU OT BO3JAECUCTBUS
pa3nuuHbBIX (HAKTOPOB, HCCIENOBAHUE DIIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB,
npoluecca AUCCOLMALMUA KUCIIOT, IEI0Ye U cojei (BO3MOXHO HCIOJIb30BAHUE BUJIEO
MaTepHasioB), IPOBEACHHUE OIBITOB, HILTIOCTPUPYIOIINUX TPU3HAKU MPOTEKAHUS pEAKIUI
MOHHOTO 0OMeHa (00pa3oBaHHME OCajKa, BbIIEJIECHUE Ta3a, 00pa30BaHNE BOJbI), ONBITOB,
WUTIOCTPUPYIOIIMX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIMi (ropeHue,
peakUUH pa3NOKEHUS, COCAUHEHUs), PACIHO3HABAHUE HEOPraHMYECKUX BELIECTB
C MOMOILBIO KAUECTBEHHBIX PEAKIIUN HA HOHBI, PEILICHUE 3KCIIEPUMEHTAJIbHBIX 3a/1au.

HemeTaJusibl 1 HX COCTUHECHUSA

OO6m1as xapakTepuCcTHKa rajJoreHoB. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTEpHbIE
creneHu okucienus. CTpoeHue v (pu3nyeckrue CBOMCTBA MPOCTHIX BEUIECTB — FAJIOI€HOB.
XWUMUYECKHE CBOWMCTBA Ha MNpUMEpPE Xjopa (B3aUMOAECHCTBHE C MeETaJUIaMU,
HEMeTaJulaMH, 1enoyaMu). Xnopooaopo. ColsiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA,
MOJIyYeHHEe, nNpuMeHeHue. J(eficTBre XJiopa U XJIOPOBOAOPOJA Ha OPraHU3M YEJIOBEKA.

Baxwueliume XJ10puIbpl U UX HAXO0XKAEHUE B IPUPOJIE.
O61as xapakrepucTika 3aeMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble crerneHu okucieHud. CrpoeHwe U (U3HUECKHE CBOMCTBA MPOCTHIX
BEILIECTB — KUCJIOPOJa U Cepbl. AJUIOTPOITHBIE MOAU(UKAIIMN KUCIOPOIa U CEPHI.
Xumunyeckue cBorictBa cepbl. CepoBOI0PO, CTPOEHUE, PU3NUECKUE U XUMUUECKHE
cBoricTBa. OKCHIBI CEpPhl KaK MPEICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KHCIOTa,
dbu3nyeckre U XUMHUYECKHUE CBOMCTBa (0OIME Kak MPEeACTaBUTENS Kjiacca KUCIOT U
cnenupuyeckre). XuMUYECKUE PEaKInu, JIekKAIIIEe B OCHOBE MPOMBIIIJIEHHOTO crioco0a
MOJy4YEHUsI CEpHOU KUCHOTHI. [IpuMmenenne cepHoil KuciaoTel. Conu CEpHOUW KHUCIOTHI,
KauecTBeHHas: peakuus Ha cyibhar-uoH. HaxoxneHue ceppl M €€ coeAMHEHUI
B Ipupojie. XMMHYECKOE 3arpsI3HEHUE OKPYKAKOLIEH Cpelbl COEIUHEHUSMUA CEPbI
(KUCIOTHBIE T0XKIH, 3aTPSI3HEHUE BO3/AyXa U BOJIOEMOB), CITOCOOBI €ro MPeI0TBPAILECHHUS.
O6mas xapaktepuctuka 3aeMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHbIE CTENIEHH OKUCIEHUSA. A30T, pacpoCTpaHEHHE B pUPOe, (PU3UUECKUE U
XuMuyeckue cpoiictBa. KpyroBopor a3zora B mpupone. AMMHUak, ero (usmyeckue u
XUMHUYECKHE CBOMCTBA, MOTydyeHrue u npuMeHenue. Conu aMMOHUS, WX (PU3MUECKHE
U XMMUYECKHe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha HOHbl aMMOHMS.
A3oTHast KUCJIOTa, €€ MmojaydeHue, GU3NYecKue M XUMUYECKHe CBOMCTBA (0OIue Kak
MPEICTaBUTEINS Kilacca KUCIOT U crnernuduyeckue). Mcnonb3oBanue HUTPATOB U COJEH
aMMOHMSI B KadyeCTBE MMHEPAIbHBIX yAOOpeHud. XUMHUUECKOE 3arpsi3HCHUE
OKpY>Karollen cpeabl COETMHEHUSIMU a30Ta (KUCIOTHBIE JTIOXKIM, 3arpsI3HEHUE BO3/1yXa,
MoYBHLI U BOJI0EMOB). Docdop, amtoTponHeie Moaudukanuu docdopa, Guznueckue u
xuMmudeckue cBoiictBa. Oxcua dochopa (V) u pocdopHas kuciaora, pusmueckue
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U XUMUYECKHE CBOWCTBa, momydeHue. lcmomp3oBanue QocdaTtoB B KadecTBe
MUHEPAIbHBIX yI00PEHUM.

O61as xapakTepucTrka 31eMeHToB [V A-rpymnmbl. OcoOeHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEMEHW  OKHUCICHHUSA. YTIEpol, aUIOTPONHble  MOAU(UKAIIIH,
pacrpocTpaHeHue B MNpupoie, (pU3nUecKue M XUMHUYECKHE CBOMCTBA. AjcopOuus.
KpyroBopot yriepoaa B npupojie. OKCuabl yriepoaa, ux Gu3nueckue U XUMUYECKUE
CBOMCTBA, JICHCTBUE HA KUBBIE OPTaHU3MBI, TIOJIyYCHUE U IPUMEHEHUE. DKOJIOTUIECKUC
npoOeMbl, CBsi3aHHbIE ¢ okcuaoM yriiepoaa (IV), runoresa rio0aabHOTO MOTETUICHUS
KJIMMaTa, MApHUKOBBIA 3(P¢deKT. YTroibHas KUCIOTa M €€ cOoiu, UX (usmyeckue u
XUMHUYECKUE CBOMCTBA, TIOJydeHHe 1 TpuMeHeHne. KauecTBeHHas peakiiys Ha KapOoHaTt-
noHbl. Mcnonp3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIEHHOCTA U CETLCKOM
XO3SIUCTBE.

[TepBoHavyaIbHBIE TIOHATHS OO0 OPTaHMYECKHX BEIIECTBaX KaK O COCIWHCHUSIX
yriepoja (MeTaH, 3TaH, ATWICH, alleTUJICH, 3TAHOJ, TJIMIEPUH, YKCYCHAas KHCIIOTA).
[IpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB (YTOJIb, TPUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX
nepepadboTku (0EH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [IoHATHE 0 OMOTOTHYECKH
BKHBIX BEIIECTBAaX: >KHUpaxX, OeiKax, YIJIEeBOJaxX — M MX POJU B KU3HHU UEJOBEKA.
MarepuanbHOE SIUHCTBO OPTAHNYECKUX U HEOPTAaHUYECKUX COCTUHEHUN.

Kpemnuii, ero ¢usndeckue U XMMUYECKUE CBOMCTBA, MOJyYEHUE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoge. Oo6mue npeacrapiaeHus o0 oxcunae kpemuus (IV) u
KpeMHueBor kucnore. CHUIMKAThI, UX HKCIOJIb30BaHUWE B OBITY, B MPOMBIIIJIECHHOCTH.
Baxneiimue crTpouWTenbHbIE MaTepHalibl: KEpaMHKa, CTEKJIO, IIEMEHT, OEeTOoH,
xene300eToH. [Ipobiembl 06€30MacHOr0 MCMOJIB30BAHUSI CTPOMUTENIBHBIX MAaTE€pUasIOB
B IIOBCEIHEBHOU JKU3HM.

Xumuueckuil 5KCnepumenm:

M3ydyeHHEe O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJSHONW KHCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX pEaklMi Ha XJIOPHUA-WOHBI UM HAONIOJECHHWE NMPU3HAKOB HUX
IPOTEKaHUs, OIBITHI, OTpaXkarouiue (pU3nueckrue 1 XUMUYECKHUEe CBOMCTBA TaJIOTEHOB U
UX COCIMHEHHH (BO3MOXXHO MCIOJb30BAHUE BHUIECOMATEPHUATIOB), O3HAKOMJICHUE
c oOpa3namMu XJOpUIOB (TaJOTE€HUIOB), O3HAKOMJIEHHE ¢ oOpaslnamMu cepsl U €
COETMHEHUSIMU (BO3MOKHO MCIIOJIb30BAaHUE BUACOMATEPUAIIOB), HAOIOIEHHE MpoLecca
oOyrJIMBaHMs caxapa MoJl IeUCTBUEM KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTHI, U3yUEHUE
XUMUYECKUX CBOWCTB pa30aBIICHHON CEpPHOM KHUCJIOTHI, MPOBEICHUE KAaYeCTBEHHOM
peakuuu Ha Ccyib(paT-uOH U HAOJIOJEHUE MpHU3HAaKa €€ MPOTEKAHMS, O3HAKOMIICHHE
¢ (¢u3myeckMMH CBOWCTBaMHU a3oTa, ¢ochopa W HX COEAUHEHUN (BO3MOMKHO
UCIIOJIb30BAaHUE BUAEOMATEPUAIOB), oOpa3liaMu a30THBIX U (PocOopHBIX ya0OpeHUH,
NoJiydeHue, coOMpaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KayeCTBEHHBIX pEaklUUi Ha MOH aMMOHHA U (ocaT-MOH U U3yUEHUE NPU3HAKOB HX
IIPOTEKAHUs, B3aUMOJCHUCTBUE KOHLUECHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIBIO
(BO3MO>XHO HCHOJB30BAHUE BUACOMATEPHUATIOB), U3YUYEHUE MOJAEIICH KPUCTAIUIMYECKUX
pemérok anmasa, rpadura, ¢yuiepeHa, 03HAKOMJIEHHE C MPOLIECCOM aaCOpOIMH
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PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTHBOIrasa,
NOJlyuYeHUe, COOMpaHue, paclo3HaBaHUE W H3Y4YEHHE CBOICTB YIJIEKHCIIOIO rasa,
IPOBEJICHUE KAUECTBEHHBIX peakUuMil Ha KapOOHAaT W CHJIMKAT-UOHBI U HU3yYEHHUE
IIPU3HAKOB  MX  NPOTEKaHWs, O3HAKOMIICHHME C  MNPOAYKUHEW  CUIMKATHOU
IIPOMBILIJICHHOCTH, PELICHUE OJOKCIEPUMEHTAIBHBIX 3a1ad 10 TeMe «BaxHeinue
HEMETAJUIBI U UX COCTUHEHUS.

MeTasiibl ¥ UX COEIMHEHUSA

OO6mras XxapakTepUCTUKa XMMUYECKUX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHHUM HMX
nosiokeHus B Ilepuonnueckor cucreme xumMudeckux 3neMeHToB .M. Menaeneera u

cTpoeHusi aToMoB. CTpoeHHe METaJIOB. MeTauinueckas CBsI3b U METaJUTMYecKas
KpUCTaJUIMYeCKasg pemeTka. DJIEKTPOXMMUUYECKUM Ppsii  HANPSHKEHUH METaJUIoB.
du3nyuecKue U XMMHUUECKUE CBOMCTBA MeTaITOB. OO0I11IMe ClIOCOOKI MTOTYyYEHHS METAJLIOB.
[ToHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl
(cTanb, 4yTyH, TIOPATIOMAHKMN, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIIICHHOCTH.

[Ilenounsie MeTampl: MOJOXKEHHE B IleproanYeckor CHCTEME XUMHYECKHX
anemeHtoB J[.M. MenaeneeBa, CTpoeHHE WX aTOMOB, HAaxXOXJICHUE B NPHUPOJE.
®duznyeckrue M XMMHUYECKHE CBOMCTBAa (Ha mpuMmepe Hatpuss U Kanusa). OKCuUIsl U
TUIPOKCHUABI HATpUS U Kains. [[puMeHeHnE MEIOUYHBIX METAUIOB U UX COCIMHCHUU.

[I{er0uyHO3€EeMENBbHBIE METAJUIBI MArHUN U KAJIBIUI: NoJIokeHue B [leproanueckoin
cucreme xumuueckux sneMeHToB .M. MenaeneeBa, CTpoeHHUE UX aTOMOB, HAXOXKICHUE
B npupoge. Ou3nyeckue M XMMHUYECKHE CBOMCTBA MarHus M Kajablus. Baxknenmme
COCAMHEHUS Kaiblus (OKCUM, TUIAPOKCUI, coJik). KECTKOCTb BOJBI U CHOCOOBI €€
YCTpaHCHMUS.

AJIIOMUHUI: TIOJIOXKEHWE B llepromnueckord CHUCTEME XUMHUYECKHUX 3SJIEMEHTOB
JAWN. MenneneeBa, cTpoeHHME aroMa, HaxoxaeHWe B npupoae. Dusznueckue u
XUMHUYECKUE CBOMCTBA atOoMUHMS. AMQOTEpPHBIE CBOWCTBA OKCHAA M THAPOKCHIA
AJTFOMUHUSL.

Kenezo: mosoxxkenue B llepuogmyeckor CHUCTEME  XUMHYECKHX  DJIEMEHTOB
JAWN. MenneneeBa, cTpoeHHME aroMa, HaxoxaeHue B npupoae. Dusnueckue u
XUMHYCCKHE CBOMCTBA xkee3a. OKCHIbI, THIPOKCH bl U coitu xxene3a (11) u sxemnesa (1),
MX COCTaB, CBOMCTBA U MOJYyYEHHE.

Xumuueckuii 3KCnepumMerm.

03HAKOMJICHHE C o0pa3aMy METaJlJIOB M CIUIABOB, MX (DH3WYSCKUMHU CBOMCTBAMHU,
U3y4CHUE  pe3yJbTaTOB  KOPPO3WU  METAUIOB  (BO3MOXKHO  HCIIOJh30BaHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCUA KaJIbIIUS U HATPUSI C BOJOU
(BO3MOIKHO HCIIOJIb30BaHNE BHUACOMATEPHAJIOB), UCCISAOBAHNE CBOMCTB KECTKOM BOIBI,
nporiecca TopeHus xKeje3a B KUCIopo/ie (BOZMOXKHO UCIIOIb30BaHUE BUIEOMATEPUAIIOB),
MIPU3HAKOB NMPOTEKAHNS KaUeCTBEHHBIX PEaKIMil Ha MOHBI (MarHus, KaJIbIIHs, A TFOMUHUS,
nunka, xene3a (II) u xenesa (IIl), menu (II), HaGmroneHWE M ONMUCAaHUE TPOIECCOB
OKpalllMBaHUs TUIAMCHU MOHAMU HATpPHsI, Kalus U KK (BO3MOXHO HCITOJIb30BAHUE
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BUJICOMATEPHUAIIOB), UCCIeNOBaHNe amM(pOTEPHBIX CBOMCTB THUAPOKCHIIA ATIOMHUHHUS W
TUJPOKCUJA IIMHKA, PEIICHHE SKCIECPUMEHTAIBHBIX 3alad 1o Teme «Baxueiine
METAJUIBI U UX COEOUHEHUSD).

XuMus M OKpY:KawInas cpeaa

BemecTtBa u Marepuansl B IOBCEAHEBHOW JKM3HHM YeENlOBEKa. be3omacHoe
WCIIOJB30BaHUE BEIIECTB M XUMHUYECKMX peakuuii B ObITy. IlepBas momomis mnpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSAX.

XUMHUUYECKOE 3arpsi3HEHHE OKpyKaromiew cpeasl (mpenenbHas JOMyCTUMAas
KoHIleHTparusi BemiecTB (nanee — IIJIK). Ponb Xumum B penieHUHd 3KOIOTHYECKHUX
npoOJieM.

Xumuueckuii 3kcnepumenm:
u3yueHue oOpas3loB MaTepHalioB (CTEKIO, CIUIaBBI METAJIOB, IOJUMEPHBIC
MaTepHabl).

Mesicnpeomemnule cesazu

Peanuzanusi MeXNpeaMETHBIX CBA3€d MpU HU3YyYyeHUM XuMHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIIOIh30BaHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX TTOHITHH, TaK
U TIOHSATUMN, SIBJISIIONIUXCS CHUCTEMHBIMHU ISl OT/AENBHBIX IPEIMETOB E€CTECTBEHHO-
HAy4HOTO ITUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TCOPHS,
aHanM3, CHHTE3, KiacCcuuUKaIus, TMEPUOJUYHOCTb, HAOIIOJCHUE, SKCIEPUMEHT,
MOJICTUPOBAHUE, W3MEPEHHE, MOJICIb, SBICHHE, TMApPHUKOBBIM A((EKT, TEeXHOIOTHS,
MaTepHaIbl.

®duzuka: martepusi, aTOM, IJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIH], H30TOIIHI,
PaINOaKTUBHOCTh, MOJIEKYJa, dJEKTPUUCCKUN 3aps/l, TPOBOJHUKH, TOYITPOBOTHUKH,
JUDJIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIECTBA,
ra3, pacTBOp, PacTBOPUMOCThb, KPHCTAUIMYECKAs pEIIETKa, CIUIaBbl, (PU3HUCCKHE
BEITUYMHBI, €AUHUIBI HU3MEPEHHS, KOCMHUYECKOE IMPOCTPAHCTBO, IIJIAHETHI, 3BE3MIBI,
Connue.

buonorusa: ¢dortocunTes, npixanue, Ouocdepa, sKocHCTEMa, MHUHEPATbHBIC
yA0OpEeHHS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIILHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE MOPOJbI, IMOJE3HBIE
WCKOIIaeMbIE, TOIJIUBO, BOJTHBIC PECYPCHI.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMIHOCTHBIC PE3yNbTaThl OCBOCHHS MTPOrPAaMMBbI OCHOBHOT'O OOIIEro 0Opa3oBaHuUs
JOCTHTAIOTCSI B XOA€¢ OOy4YeHHS XUMWUW B E€IUHCTBE Y4YEOHOW W BOCHUTATEIHHOU
JEATEILHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUHCKHMH COIIMOKYILTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, PUHSATHIMHU B 00IIIECTBE TIPaBUIIAMHU U HOPMaMHU
MOBEICHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATN3AIIAN
00yJaroImMxcs.

JInuHocTHbIE pe3yNbTaThI OTpaXxaroT TOTOBHOCThH o0yJaronmxcs
PYKOBOJICTBOBATbCS CHUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALIMM M pacIIdpeHue
OIIBITA JIESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) NnaTPpHOTHYECKOT0 BOCITUTAHMS:

LIEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAy4YHOMY HacCJIEIUI0, TOHUMAHMsI 3HAYCHUSI XUMUYECKOW HAyKHU B )KU3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BIAAETh JOCTOBEpHON uHH(pOpMauued O MepeoBbIX
JOCTHXKEHHUSIX M OTKPBITHSIX MUPOBOM M OTE€YECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTHU
B HAy4YHBIX 3HaHUSIX 00 yCTPOICTBE MUpa U OOILECTBA;

2) TPasKAAHCKOT0 BOCIIUTAHMSA:

MPEACTABJICHHS O COLMAIIBHBIX HOpMaX U MPaBWIIAX MEXIMYHOCTHBIX OTHOIICHHUM
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOU, y4eOHO-
UCCJIEIOBATENBCKOW, TBOPYECKOM M JPYTMX BHIAX JEATEIbHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM JI€ATEIbHOCTM TIPH  BBIIOJIHEHUM  YYEOHBIX,
MO03HABATEJIbHBIX 33/1a4, BHIIOJHEHUN XUMUYECKUX IKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX
IIPOEKTOB, CTPEMJIEHMS K B3aUMOIOHMMAHHMIO M B3aWMOIIOMOIIM B IIPOLIECCE 3TOM
y4eOHOH JesTeIbHOCTH, TOTOBHOCTU OLEHUBATh CBOE MOBEACHUE M MOCTYIKH CBOUX
TOBAapMIlle C IO3WLHWHA HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HaHHUS
MOCJIEACTBUN IMOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 TIO3HAHMS:

MHPOBO33PEHUYECKUE TMPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIIOIIAE OCHOBY
JUIS. TIOHUMAaHUSI CYITHOCTH HAy4YHOM KapTHHBI MHUpa, MPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSI MIPUPOJIbI, B3AUMOCBA34X YEJIOBEKA C MPUPOJHON CPEloH,
0 POJIM XMMUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEI;

MO3HABaTEIbHbIE MOTUBHI, HAITPaBJIECHHbIE HA MOJyYeHUE HOBBIX 3HAHUM 110 XUMUH,
HE0OX0MMBbIC 1)1 OOBSICHEHUST HAOJIF01aeMBIX MPOIIECCOB U SBJICHHM, TO3HABATEIIHHOM,
MH()OPMAITMOHHON M YUTATENHCKON KYJbTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIILHOM
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paboThI C y4eOHBIMU TEKCTAMH, CITPABOYHON JIUTEPATYPOH, TOCTYTHBIMUA TEXHUYECKUMU
cpencTBamMu MHGOPMAIIMOHHBIX TEXHOJIOTHI;

MHTEpeC K 00yUEHHUIO U TO3HAHMIO, TF0003HATEIBHOCTh, TOTOBHOCTD U CIIOCOOHOCTD
K camMo00pa30BaHUIO, TPOEKTHOM U HUCCIIE0BATENILCKON JEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPaBJICHHOCTHU U YPOBHS 0OyUYEHUS B JaJIbHEHUIIIEM;

4) ¢popmMupoBaHuA KYJIbTYPHI 310POBBSI:

OCO3HaHUE IIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY 370POBbIO,
YCTAaHOBKH Ha 3/10pOBbIil 00pa3 )KU3HU, OCO3HAHHUE MOCIEICTBUN U HENPUATHE BPEAHBIX
OpUBBIYEK (YyHNOTpeONEHUS alKOrojs, HApKOTUKOB, KypEHHs), HEOOXOAUMOCTH
coOroAeHNsT TpaBUil OE30MACHOCTH IPU OOpalIeHUM C XUMUYECKUMHU BELECTBAMU
B OBITY U peaibHOMN KHU3HU;

5) TpynoBOro BocuTAHUS

MHTEpPEC K MPAKTUUYECKOMY HM3YyYEHHIO Mpodeccuil W Tpyla paziMyHOro poja,
YBAKEHHUE K TPYAy W PE3yJbTaTaM TPYAOBOW IEATEIBHOCTH, B TOM YHUCJIE HAa OCHOBE
OPUMEHEHUSI MPEIMETHBIX 3HAHUW MO XMMHUH, OCO3HAHHBIM BBIOOp MHAMBHUAYAIbHON
TPAaCKTOPUH MPOAOCDKEHUS OOpa30BaHHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHON
npo(heCCUOHATIBHON JIEATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHUH, FOTOBHOCTH
aJanTHPOBATHCA B MPOPECCUOHAIBHOU CPEJIE;

6) IK0JI0THYECKOT0 BOCIIMTAHUS:

AKOJIOTMYECKHU 1Ie1ecO00pa3Hoe OTHOLIEHUWE K MPHUPOJAE KaK HCTOYHUKY KU3HU
Ha 3emJle, OCHOBE €€ CyLIEeCTBOBaHUS, TOHUMAaHUE LIECHHOCTH 30POBOr0 U 0€3011acCHOTO
oOpaza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UUYECKOMY U
NICUXUYECKOMY 370pPOBbI0, OCO3HAHHE LIEHHOCTH COOJIIOACHUS MpaBUI O€30MacHOro
NOBEACHUS MpU paboTe C BEIIECTBAMHU, a TAKXKE B CUTYALMSIX, YTPOKAIOIINX 3JOPOBBIO U
JKU3HU JIIOIEH;

CIIOCOOHOCTH MPHUMEHATh 3HAHMS, TOJy4yaeMble TMpPH  HM3YyUYEHUU  XHUMUH,
JUISL PEIIEHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEN MTPUPOIHON CPENOM, NI MOBBILIECHUS
YPOBHSI SKOJIOTUYECKOM KYJIbTYpbl, OCO3HAHUS TJI00ATIHOTO XapaKTepa 3KOJOTUYECKHUX
npobsiieM W MyTeld HMX peLIeHUs MOCPEICTBOM METOAOB XUMHH, 3KOJIOIMYECKOIo
MBIILJICHUS, YMEHHUS PYKOBOACTBOBATHCA UM B MO3HABATEIbHOW, KOMMYHUKATUBHON U
COLMAIIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B COCTaBe METanpeaIMETHBIX pEe3yJIbTATOB BBIJICIISIOT 3HAYMMBbIE
TUTst GOPMHUPOBAHUSI MUPOBO33PEHUS OOIICHAYYHBIC TIOHATHS (3aKOH, TEOPHS, TPUHIIHII,
runoresa, (GakT, CUCTeMa, MPOIECC, IKCIIEPUMEHT U JPYToe€.), KOTOPhIE UCTIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUCOHBIX IIPeAMETAX U MO3BOJISAIOT HA OCHOBE 3HAHUM U3 ITUX
npeaMeToB (GOpMHUPOBATH MPEJCTABICHUE O IEJIOCTHOM HAay4YHOW KapTHHE MHPA,
U YHUBEpcajbHble yueOHbIe AeHCTBUS (IT03HABATENIbHBIC, KOMMYHUKATUBHBIE,
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pEryJIATUBHEIE), KOTOpBIE 00ecIeuynBarOT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOM A TEIbHOCTH.

Ilo3HaBaTesbHbIC YHUBEPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBble JJornyeckue 1eMcTBUs:

YMEHUS KCMHOJIb30BaTh MPUEMBI JOTHUYECKOTO MBIIUICHUS MPU OCBOCHUW 3HAHWU:
pacKpbIBaTh CMBICT XUMUYECKUX TOHSATHUU (BBIICIATh MX XapaKTEpHbIC MPHU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBSI3b C JAPYTUMH TIOHSITHSIMH), HCIIOJIB30BaTh ITOHATHS
JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB W SIBIICHWI, BHIOMPATh OCHOBAHWS U KPUTCPUU
JUIS KJacCU(PUKAIMM XUMHUUYECKHUX BEIIECTB M XUMHUUYECKUX PEeaKIuid, yCTaHaBIMBATh
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXITy OOBEKTaMH HW3Y4YCHHS, CTPOUTH JIOTUYECKUE
paccyxneHus (MHIYKTUBHBIC, IEAyKTUBHBIC, 110 AaHAJIOTWH), JeJlaThb BBIBOJLI U
3aKJII0YCHUS,

YMEHHE TIPUMEHSITh B TIpoIllecCe€ TMO3HAHUS TOHATUS (IPEAMETHBIE U
METanpeIMETHbIC), CHMBOJUYECKHE (3HAKOBBIE) MOJIEIH, HCIIOJIb3yeMbIe B XHUMHH,
npeoOpa3oBbIBATh IIMPOKO NPUMEHSEMbIE B XHUMHH MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HaK (CUMBOJI DJIEMEHTA), XUMHUUECKas popMysia U ypaBHEHUE XUMUYECKON
peaKIuy — MPU PEIICHUH y4eOHO-TM03HABATENIbHBIX 3a7a4, C YIETOM ITHUX MOJACIBHBIX
MPEJICTABJICHUIN BBISIBISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU H3Y4aE€MbIX
O0OBEKTOB — XHMHYECKHX BEIIECTB M XUMHUUYECKHUX pEaKIui, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, NPUYUHHO-CIEACTBEHHBIC CBA3W W MPOTHBOPEUYUS B HU3YyUAEMBIX
npoueccax v sIBICHUSX.

ba3oBble uccienoBare/ibCKie 1eiiCTBUA:

YMEHHE UCIIOIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAadyeCTBE MHCTPYMEHTA
MO3HAHHUA, & TAKKE€ B KayeCTBE OCHOBBI JUJIsl (DOPMHUPOBAHMS TMIIOTE3BI MO MPOBEPKE
IIPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOpETEHUE OMbITa MO I[JIAHUPOBAHWMIO, OpraHU3alldd W  MPOBEJICHHUIO
YUEHHUYECKHX SKCIIEPUMEHTOB, YMEHHUE HAa0II01aTh 3a X0JI0M IIPOLIecca, CaMOCTOSITEILHO
IPOrHO3UPOBATH €r0 Pe3yJbTar, GOpMyJIUPOBATH 0O0OIIEHNUS U BHIBOJIBI IO PE3yJIbTaTaM
IPOBENEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOJIETAHHOM padoTe.

Pabora c undpopmanmeii:

yMEHHE BbIOUPATh, aHAIU3UPOBATH U HHTEPIIPETUPOBATH HH(POPMALIMIO PA3TUYHBIX
BUJIOB W (OpM TMpeACTaBICHHs, TMOJyd4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (HAY4YHO-
MONYJISIpHAs JTUTEpaTypa XUMHYECKOTO COJIEpKaHUs, CIPABOYHBIC MOCOOUS, PECypChl
NHTepHeTa), KpPUTUYUECKHM  OIICHUBATh  IPOTUBOPEYHMBYID U  HEIOCTOBEPHYIO
uHdOpMaIHIo;

YMEHHUE TMPUMEHSTh pa3IMyHble METOAbl U 3alpochl TMPU TOUCKE U OTOOpE
uH(OPMAITUU U COOTBETCTBYIOIIMX TAHHBIX, HEOOXOUMBIX JIJIS1 BHITIOJTHEHHS YICOHBIX U
MO3HABATENLHBIX 33/1ad OMPEASNIEHHOTO0 THUIAa, NPUOOPETeHHE OmNbiTa B 00JACTH
WCIIOJIb30BaHUSI MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBIJIQJICHUE
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KyJbTYypOi aKTUBHOTO UCIIOJIb30BAHUSI PA3JIMYHBIX MOMCKOBBIX CUCTEM, CAMOCTOSITEILHO
BBIOMpaTh ONTUMAJIBHYIO (OpMYy MpeAcTaBiICHUS HHPOPMAIUMUA U WILTIOCTPUPOBATH
perraeMbie 3a/1a41 HECJIOKHBIMU CXeMaMHu, IuarpaMMaMH, IpyruMu (popmamu rpaduku
1 UX KOMOWHAIIMSIMU,

YyMEHHUE HCIOJB30BaTh M  aHAJIM3UPOBATH B  Ipolecce ydyeOHOM U
HCCIIEIOBATENIbCKON  JIEITEIPHOCTH HMHGOPMAIIUIO O BJIUSHUM TPOMBIIUICHHOCTH,
CEJIbCKOTO XO35IMCTBA U TPAHCTIOPTA HA COCTOSTHUE OKPY>KAIOIIEeH MPUPOTHOMN CPEIbI.

KoMMyHUKAaTHBHBIE YHUBepPCAJbHbIEe YUyeOHbIE JeiCTBUA:

yMEHHUE 33JlaBaTh BOMPOCHI (B X0j€ uanora v (WiM) JTUCKYCCHUHU) MO CYLIECTBY
o0cyxmaemMoil TeMbl, (POPMYIUPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIHHO BBITOJHEHHUS
MPEJIOKEHHON 3a/1a4u;

MpUOOpPETEHUE OIbITa MPE3CHTAMN PE3yIbTAaTOB BBIMOTHCHUS XUMHUYECKOTO
sKcrepruMeHTa (J1abopaTOPHOTO OIbITa, JTAOOPATOPHOM PabOThl MO HUCCIEAOBAHUIO
CBOMCTB BEIIIECTB, YUEOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU I[I03HABATEIBHOU U
UCCIIEIOBATENLCKON JIEATEIHHOCTH MPH PEIICHWH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE
y4éTa OOIIMX MHTEPECOB U COTJIACOBaHMS MO3ULIMK (0OCYXJIeHHs, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMbD», KOOPJAUHAIIHS COBMECTHBIX JIEHCTBHM, ONIPEICICHUE KPUTEPHUCB
O OI[EHKE Ka4eCTBa BBHIMOJIHEHHOW padOTHI U APYTHUE);

PeryasiTuBHbIe YHUBEpPCaJbHbIEe y4eOHbIE EeHCTBHUA:

YMEHHUE CaMOCTOSITEJIbHO ONPEACNATh UEIU JEATEIbHOCTH, IUIAaHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJMPOBATH M TIPH HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaATh HauOosiee 3(PPEeKTUBHBIE CMOCOOBI peIIeHUs Y4eOHBIX H
MO3HABATENbHBIX  3aJlad, CaMOCTOSITEJIbHO COCTaBISATb WM  KOPPEKTHUPOBATh
MIPEJIOKEHHBIM aJTOPUTM JIEMCTBUM IPU BBINOJHEHUN 33aJaHUN C YYETOM IOJTYUYCHUS
HOBBIX 3HAHUN 00 H3yuyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMsIX, OICHUBATH
COOTBETCTBHE MOJYYEHHOTO pe3yjbTaTa 3asiBJICHHOW LEIU, YMEHUE HUCIOJIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, TPEJIaracMbI€ B YCIOBUM 33 IaHUMN.

INPEAMETHBIE PE3YJIBTATBI

B coctaBe mpeaMeTHBIX Pe3yNbTaTOB MO OCBOCHUIO 00SI3aTEIBHOTO COJEpKaHUS,
YCTaHOBJICHHOTO JTaHHOM (hefepasibHON paboyel mporpaMmmoi, BhIIEIAIOT: OCBOCHHbBIE
0o0y4YarouMMuUCsl Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOObI JEHCTBUM, crenupuuecKue
JUIsL TIpEAMETHON obnactu «XuMus», BUABL ACATENBHOCTA MO TMOJIYYEHHUIO HOBOI'O
3HaHMS, €r0 MHTEPIPETALNH, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX
Y HOBBIX CUTYaIIUsX.

K koHimy oOyuenus B 8 kJjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00yHAIOLIUXCSI YMEHUH:
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pacKpbIBaTh CMBICII OCHOBHBIX XMUMHUYECKHX TMOHATHI: aToM, MOJIEKYJa,
XMUMHUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, CMECh (OJHOPOJHAS U
HEOJITHOpPO/IHAsA), BAJICHTHOCTb, OTHOCHUTEIbHAs AaTOMHAasi M MOJIEKyJIsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS. Macca, MaccoBasi JOJII XUMHUYECKOrO 3JIEMEHTa
B COCIMHEHUHU, MOJSPHbIA OOBEM, OKCHJ, KHCJIOTA, OCHOBAaHUE, COJb,
AIIEKTPOOTPHUIIATEILHOCTh, CTETIEHb OKUCIICHHUS, XUMUYECKasl peaKius, KiacCupuKanus
peaklnii: peaKkMy COCIUHEHNS, PEAKIIUH PA3JI0KEHUS, PEAKIUN 3aMEIICHHS, PEaKIuu
0o0MeHa, 9K30- U SHJOTEPMHUUECKHE PEaKLUH, TEIUIOBON 3 (PeKT peakuuu, siipo aToma,
AJIIEKTPOHHBIN CIIOM aTroma, arToMHas OpOUTallb, paguyC aromMa, XUMHUYECKas CBA3b,
NOJIIpHAss M HEINOJSIPHAsT KOBAJICHTHAs CBsI3b, MOHHAs CBS3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Ji BellecTBa (MPOLICHTHAs! KOHIIEHTPALMsI) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XMMUYECKUX MOHITHI U IPUMEHSThH 3TH
HOHATHUS IIPU ONMCAHUU BEIIECTB U UX MPEBPALLCHUN;

HCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY /I COCTaBJIEHUS (OpMyJ BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

OTIPE/EIATh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIIECHb
OKHCJICHUS JJIEMEHTOB B OWHApHBIX COEOUHEHMSIX, MPUHAIJICKHOCTh BEIIECTB
K ONpeNen€éHHOMY KJacCy COEIMHEHUA 1o ¢GopMmyaaM, BHJ XHUMHYECKOW CBA3HU
(KOoBaJICHTHas! 1 MIOHHAs1) B HEOPraHUYECKUX COCTUHEHUSX;

packpeiBath cMbIch [lepuoanueckoro 3akona J[.1. MeHeneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B lleproguyeckoil cuCTEME, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOTaapo;

ONHUCHIBATh M XapaKTepu3oBaTh TabinuHyro ¢opmy Ilepuoanueckoil cuctembl
XUMUYECKUX 3JIEMEHTOB: pa3iMyaTh MOHATHUS «IJIaBHAs MoAarpymnmna (A-rpymnma)» u
«nobounas mnoarpynmna (b-rpynma)», Mameie u OOJbIIME MEPUOIbI, COOTHOCUTH
0003HaueHus, KOTOpble UMeroTcs B Tabiuue «llepuonuueckas cucteMa XUMUYECKUX
anemeHtoB (.M. MenaeneeBa» ¢ YMCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHHS ATOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB U 3apsal sapa, oOIee YHuCI0 DSJIEKTPOHOB U
pacrpeiesieHue UX Mo JIEKTPOHHBIM CIIOSIM);

KJacCU(PUIMPOBATh XMUMHMUYECKHE DJIEMEHTHl, HEOpPraHWYeCKHue BEIIECTBa,
XUMUYECKUE peakiuu (10 4YMCIy W COCTaBy YYACTBYIOIIMX B pEaKkUWU  BEUIECTB,
1o TerIoBoMYy P (DEKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEILIECTB Pa3IMUHbIX
KJIACCOB,  MOATBEPKAasl  ONMUCAHWE TNpPUMEPaMH  MOJIEKYJISIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUil;

IPOTrHO3UPOBAThH CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT UX KAYECTBEHHOT'O COCTaBa,
BO3MOYKHOCTH IPOTEKAHUSI XUMUYECKUX NPEBPALLECHNN B PA3JIMYHBIX YCIOBUSAX;

BBIUKCIIATH OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAaccChl BELIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMEHTa 1Mo (opMyJie COSAUHEHUSI, MACCOBYIO JOJIO
BEILECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM pEaKIINH;
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MIPUMEHSITH OCHOBHBIE OTIEPAIIMU MBICIUTENBHOMN AESTEILHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IleHHe, CUCTEMATU3AIINIO, KIacCU(UKAINIO, BBISBJICHUE MPUYUHHO-
CJIEICTBEHHBIX CBS3€H — Il M3Y4YEHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIIHi,
€CTECTBEHHO-HAYYHbIC METO/bI TTO3HAHUS — HAOIIOCHUE, U3MEPEHHE, MOACIUPOBAHUE,
HKCIIEPUMEHT (peabHbII U MBICIICHHBIN);

ClieloBaTh IMPaBWJIAM TIOJIb30BAHUS XUMHMUYECKOW TMOCYJI0M U JabopaTOpHBIM
obopymoBaHHMEM, a TaKXe MpaBWwiaM OOpaleHusi C BEIMeCTBAaMH B COOTBETCTBUU
C MHCTPYKIHUSMHU 1O BBIMOJIHEHUIO TAOOPATOPHBIX XUMHUYECKUX OIBITOB MO MOJYYESHHUIO
U COOMpaHHIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA U KHUCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C ONPEAECIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BELIECTBA, INIAHUPOBATH U
MPOBOJUTh XUMUYECKHUE SKCIEPUMEHTHI MO PACMO3HABAHMIO PACTBOPOB IIEJIOUYeH U
KHUCIIOT C TMTOMOIIIbIO HHAUKATOPOB (JIakmyc, (heHoadTanent, METUIIOPAHK U IPYTHE).

K xonmy oOyuenust B 9 kjacce mpenMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00yHarOIIMXCSl YMEHUIA:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XUMAYECKUI AJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJIECHTHOCTb,
IIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHCIEHUS, XUMUYECKas pEeaKlus, XUMHUYeCKas
CBA3b, TEIUIOBOM 3((EKT peakiuu, MOJb, MOJIAPHBIA 00BEM, pacTBOpP, JIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOJIUTHYECKAss AMCCOLUMALUs, PEaKUMd HOHHOro OOMEHa,
KaTajau3aTop, XHMUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTHUMblE peakluy,
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKILINH, OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAHOBJIEHHE, AJUIOTpOmus, aM(OTEpPHOCTh, XMMHUYECKas CBs3b (KOBAJICHTHAas,
WOHHAs, METAUIMYECKasl), KPUCTAIUINYECKAs PEIIETKA, KOPPO3Us METaLIOB, CIUIABBI,
CKOPOCTh XHMHMYECKOM pEAKLUMH, NpPeAesbHO aomyctumas KoHueHtpauus [1JIK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITHI U TPUMEHSATHITH
MOHATHUS NIPU ONKUCAHUU BEIIECTB M UX MPEBPALLECHUN;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JJIsi COCTaBiieHUS (hOpMYJ BEIIECTB U
YPABHEHUM XUMHUUYECKUX PEAKLINM;

ONPENENIATh BAJEHTHOCTh MW CTENEHb OKHUCIEHUS XHWMHWYECKHUX DIIEMEHTOB
B COCIMHEHMAX DPA3JIMYHOIO COCTaBa, NPUHAJIEKHOCTh BEILIECTB K OINPEACIEHHOMY
KJIacCy COeAMHEHUM 1o ¢dopmyiaMm, BUJ XUMUYECKOM CBs3M (KOBaJIEHTHAs, MOHHAas,
METaJUINYecKasi) B HEOPraHMYECKUX COEAMHEHMSX, 3apsA] HOHA M0 XHUMHYECKOU
dopMmyIie, xapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHUYECKUX COCAMHEHUH, THI
KPUCTAJUIMYECKON PEIETKU KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMbic  [lepuonmueckoro  3akona J[.M. MengeneeBa wu
JEMOHCTPUPOBATH €r0 MOHUMAHHE: OMUCHIBATh U XapaKTepU30BaTh TaOIUYHYIO HOpMy
[leproguyeckord CHUCTEMBI XUMWUYECKHX OJJIEMEHTOB: pa3jiMyaTh IIOHATHS «TJIaBHAs
noarpymnmna (A-rpynma)» u «mobounas noarpynna (b-rpymnma)y, manbie u Oonbime
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NEPUObI, COOTHOCUTh O0O3HAYEHUs, KOTOPbIE MUMEIOTCA B MEPUOAMYECKON TabiuIe,
C YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMUYECKHUX JIEMEHTOB (COCTaB U
3apsn sapa, 001ee YUCiIo IEKTPOHOB M PACIPEACIICHUE UX MO AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB M UX COCTMHEHUIN
B IIpejieiaX MaJIbIX IEPUO/I0B U TJIaBHBIX MOATPYII ¢ YYETOM CTPOCHHS KX aTOMOB;
KJIacCU(PUIIUPOBATh XMUMHUYECKHE OJEMEHTHl, HEOpPraHMYeCKHe  BEIleCTBa,
XUMHUYECKHE peakuu (IO YHCIy M COCTAaBy YYACTBYIOIIMX B PEAKUUU BEIIECTB,
10 TEII0BOMY 3¢ (HEKTy, 0 U3BMEHEHHIO CTETICHEW OKUCIICHUS XUMUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CrIeU(PUISCKIE XUMUIECKUE CBOWCTBA
MPOCTBHIX U CJIOXHBIX BEIIECTB, MOJATBEPKasi ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHUI COOTBETCTBYIOUIMX XUMUYECKUX PEAKIIHIA;

COCTaBJIATh YPABHEHUS JJIEKTPOJUTHYECKON IUCCOLUMALMU KHUCIOT, WIECIOYEN U
COJICH, TIOJIHBIE M COKpAIEHHBIE YpaBHEHHUS PEaKIMi HOHHOTO OOMEHA, ypaBHEHHS
peaKkiMii, TOATBEPAKAAIOUINX CYIIECTBOBAHUE T€HETUUECKON CBSI3H MEXIY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PaCKpBIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM
COCTAaBJICHHS DJIEKTPOHHOTO OajiaHCca ITUX PEaKInid;

IPOrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHSI, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B Pa3JINYHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYO U MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO JOJK XUMHUYECKOIO 3JIEMEHTa Mo (hopMyse COEIMHEHUS,, MAaCCOBYIO OO
BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUECKON PEAKIINU;

coOM0/IaTh TpaBUjia TIOJIb30BAHUS XUMHUYECKOM TIOCYJI0M H J1abopaTOpHBIM
0o00opy/sOoBaHUEM, a TaKXKe IpaBWjia OOpallleHHs] C BEHIECTBAMHU B COOTBETCTBUU
C MHCTPYKIUSIMU T10 BBITOTHEHUIO TAOOPATOPHBIX XUMHUUYECKHUX OIMBITOB M0 MOTYUYEHHUIO
U coOMpaHuio ra3000pa3HBIX BEIIECTB (AMMHAKa U YTJIIEKUCIIOTO rasa);

MPOBOJIUTh PEAKLMH, TOATBEPKAAIOINIME KAYECTBEHHBI COCTaB Pa3jIM4HbIX
BEII[ECTB: PACIO3HABATh OMNBITHBIM NYTEM XJIOPHUA-, OpOMHI-, HOAWA-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THIPOKCHUI-UOHBI, KATUOHBI aMMOHUS Y MOHBI U3yUYECHHBIX
METAJIJIOB, TPUCYTCTBYIOIINE B BOJAHBIX pACTBOPAX HEOPTaHUYECKHUX BEILIECTB;

MPUMEHSITh OCHOBHBIE ONEPALIMU MBICIUTEIBHOMN AESITEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, O0000UIEHHE, CUCTEMATU3allMI0, BBISBICHWE MNPUYUHHO-CIIECTBEHHBIX
CBSI3EM — I WM3YYEHHs] CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHbIE€ METO/Ibl TO3HAHUS — HAONIOICHUE, U3MEPEHUE, MOJIETTMPOBAHNE, SKCIIEPUMEHT
(peanbHBIN U MBICTIEHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumenoBanue
No KosmmuectBo OCHOBHBIE BUJIBI IESITEIILHOCTH
pa3/iesioB U TEM Conepxanue o0yueHus
/o 4acoB 00yJarommXcsl
y4eOHOT0 npeIMeTa
Pa3nen 1. [lepBoHauajibHble XUMHYECKHE TOHSITHUS
1.1 | Xumus — BaskHasI S) [Ipenmer xumuu. Posib XuMHUM B 5KU3HH PackpbIBaTh CMBICI U3y4aE€MbIX MOHSITHH.
00J1acTh YyesoBeKa. XUMUS B CHCTEME HayK. PackpbIBaTh posib XUMHUH B IPUPOJIE U
€CTECTBO3HAHUSA U Tena u BemecTBa. @U3MYECKUE CBOMCTBA | KU3HU YEIIOBEKA, €€ CBA3b C APYTUMU
MIPAKTUYECKON BEIIECTB. ATPETaTHOE COCTOSIHUE HayKaMH.
NEATEIbHOCTH BemecTB. [lonaTne o MeTonax nmo3Hanus | Paznuuarh 4MCThIE BELIECTBA U CMECH;
YyeoBeKa B XUMHUH. UUCThIE BENIECTBA U CMECH. OZHOPOJIHBIE U HEOJHOPOIHBIE CMECH.

Crioco0bl pa3eneHus cMece.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

3HAaKOMCTBO C XUMUYECKOUN MOCY10M,

C MpaBuJiaMu pabOThI B TaOOPATOPUH U
nprueMamMu o0palieHus ¢ 1abopaTopHbIM
000pyI0BaHUEM.

dusnyeckue cBoicTBa 00pasIoB
HEOPraHWYECKUX BEIIECTB — METAIOB
Y HEMETAJJIOB.

CrniocoObl pa3zaenenus cMeceit
(punbTpOBaHUE, BEIIAPUBAHUE,
JUCTUIIIALIMS, XpoMaTorpadus).

PaznnuaTe u3ndeckre 1 XUMUUECKHE
SIBJICHUS.

CrnetoBath aaropuT™MaM UCIOJIb30BaAHUS
AKCTICPUMEHTAIBLHBIX METOJIOB —
HAOJII0JICHUS M DKCIIEPUMEHTA.
HabGmaronaTh M ONMCHIBATE OOBEKTHI

IIPY MPOBEJICHUH JICMOHCTpAITUN 1
71a00paTOPHBIX OMBITOB 110 U3YUYCHUIO
(pM3HYECKUX CBOMCTB BEUIECTB, CIOCOOOB
pa3JICJICHUS] CMECEU BEIIECTB.
[IpoBOANTE XUMHUYECKUI IKCTIEPUMEHT
IIpY pa3ziesieHny cMecel (Ha mpuMepe
OYMCTKHU NMOBAPEHHOM COJIN) B XOJI€
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Jlabopamopnvie onvimol:

N3yuenue u onucanue pu3andeckux
CBOMCTB 00pa3li0B HEOPTraHUYECKUX
BEILECTB.

N3yuenue cnocoboB pa3ieneHus cMeceit
(C MOMOIIIbIO MAarHUTA).

IIpakmuueckue pabomeoi:

Ne 1. TIpaBuna paboTsl B 1abOpaTOpuu U
npUEMBI 0OpalleHus ¢ 1a00paTOPHbIM
000py1I0BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OUYMCTKH IIOBAPEHHOM COJIN)

IpaKkTHYecKoi paboThl Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY10i 1 1a00paTOPHBIM
000pyI0BaHUEM, a TAK)KE MpaBUIaM
oOpallleHus: C XUMUYECKUMHU BELIECTBAMU
B COOTBETCTBHU C HHCTPYKLUEH

IIPU BBIITOJIHEHUH TPAKTUYECKON

pabothr Ne 1.

BricTpanBath pa3BEpHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(QOpMAINIO U3 YUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCTIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmnapar Kypca XUMHH

1.2.

Bemecta n
XUMUYECKUE
peakiuu

15

ATOMBI 1 MOJIEKYJIBI. XUMUAYECKUE
aneMeHThl. CHMBOJIBI XUMHAYECKUX
anemMeHTOoB. [IpocTeie U CrnoxkHbIE
BEILIECTBA. ATOMHO-MOJIEKYJIIPHOE
y4EeHHUE.

Xumnueckas popmyia. BaneHTHOCTD
aTOMOB XMMUYECKUX JIEMEHTOB.
3aKOH ITOCTOSTHCTBA COCTABA BELIECTB.
OTHOCHUTENBHAS. aTOMHAs Macca.
OTHOcCHTENbHAs MOJIEKYJISIPHAS Macca.
MaccoBas 10751 XUMUYECKOTO PJIEMEHTA
B COCJIMHEHHNH.

OmnpenensTh NPU3HAKA XUMHYECKUX
peaxiui, yCIoBUS UX MPOTEKAHMS.
OOBACHATH CYIIHOCTh (PU3UUECKUX U
XUMHYECKUX SIBJICHUN C TOYKH 3PEHUS
ATOMHO-MOJIEKYJIIPHOT'O YUEHUS.
KnaccudpunupoBats XuMuieckue
peakiuu (1o YUCIIy U COCTaBy
pearupyronmx 1 o0pa3yroImxcs
BEILIECTB).

Cocransath popmyJsibl OMHAPHBIX
BEIIECTB 10 BaJICHTHOCTH U OTIPEACIISATH
BaJICHTHOCTb 110 (POpPMYyJIaM BEIIECTB.
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KomuuectBo BeriecTBa. Mois. Monsipuaas | PaccraBiars koapduuueHTs
Macca. B3auMoCBsI3b KOJIMUECTBA, MACCHl | B YPAaBHEHUSAX XUMHUUYECKUX PEAKIUH.
Y YHCJIa CTPYKTYPHBIX eauHuIl BemectBa. | Habmonate u onuceBaTh 0OBEKTHI

Pacuértel o hopmysiaMm XUMHYECKUX IIPY NPOBEAECHUH IEMOHCTPALIUMI U
COEIMHEHUM. 71a00paTOPHBIX OMBITOB.

PuU3NYECKUE U XUMHUYECKUE SIBIICHHUS. [IpoBoaUThH BEIYUCIIEHUS IO (POpMyTIaM
XUMUYeCKas peakius U e€ IpHu3HaKy. XUMUYECKUX COCTMHEHUIN U yPaBHEHUSIM
3aKOH COXpaHEHUSI MacChl BEILIECTB. XUMHAYECKUX PEAKLIHAMN.

XUMUYECKUE YPABHCHUSI. [IprMeHSTh €CTECTBEHHO- HAYYHBIE
Kinaccudukanus XuMU4eCKUX peakinit METO/IbI IO3HAHUS (B TOM UYHUCIIC
(coemuHeHus, pa3ioKEHUs, 3aMEIICHUsI, | HAOII0AeHUE, MOJICITUPOBAHUE,

oOMeHa). AKCIIEPUMEHT U OCHOBHBIE ONIEPALINH
Xumuueckuii IKcnepumenm: MBICJIUTEIbHON EATEILHOCTH
Jlemoncmpayuu: (cpaBHeHuUe, KinaccudUKaIus)
duznyeckre cBoOKWCTBa 00pa3LOB BricTpanBaTh pa3BEpHYThIE TUCHMEHHBIE
HEOPTaHUYECKUX BEIECTB — METAJJIOB M | M YCTHBIC OTBETHI C OTIOPOM
HEMETAJLJIOB. Ha uHGOPMAITUIO U3 YUCOHHKA U

OOpa3Iiel BEMIECTB KOJIMYECTBOM | MOJIb. | CIIPAaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
dusndeckue sBieHus (TIaBJISHUE BOCKA, | UCIOJb30BATh U3YYECHHbBINA TOHATUWHBINA
TastHUE JIbJIa, PACTUPAHUE caxapa arnmapar Kypca XUMuu

B CTYIIKE, KUTICHUE U KOHJICHCAIIUS
BOJIbI).

XUMUYECKHE SIBJIECHUS (TOPEHHUE CBEYH,
MPOKAJIMBAHUE MEIHOMN TPOBOJIOKH,
B3aMMO/ICHCTBHUE COJIbI UJIU METa

C COJISTHOM KUCJIOTOM).

HaOmronenre npu3HakoB MpOTEKaHUs
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XUMHUYECKUX peaklui (pa3noxeHue
caxapa, B3aMMOJICHCTBUE CEPHOM
KHUCJIOTHI C XJIOPUAOM Oapusi, MOTyYeHUE
U pasnokeHue ruapokcuaa meau (1)
IIPU HarpeBaHUH, B3aUMOJICCTBHUE
xenesa ¢ pactBopom coiu meau (I1).
OnpITHI, WILTIOCTPUPYIOIINE 3aKOH
COXpaHEHUS MACCHI.

JlabopamopHvie onvimeol:

Co3panue mozene MoJIeKya
(ILIapOCTEPKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3Il0B HEOPTaHUUECKUX BEIIECTB —
METaJIOB U HEMETAJIIOB.

Habmronenue ¢puzndeckux (MaaBjieHUE
BOCKa, TassHUE JIbJa) U XUMHUYCCKUX
(ropeHue cBeuH, MPOKATMBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

Hab6nronenue u onvcanue Npu3HAKOB
MPOTEKAHUSI XUMHUYECKUX PEAKIIHIA
Pa3HbIX TUIIOB.

Buviuucnenus:

OTHOCHUTEIIbHON MOJIEKYJISIPHOM MacCChI
BEILECTB, MOJISIPHON MaccChl, MacChl
BEII[ECTB, MACChI U KOJIMUECTBA BEIIECTBA;
MacCOBOU 1011 XUMUYECKOTO AJIEMEHTa
1o popmyJie COeMHEHUS;
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I10 YPaBHCHUAM XUMHUYCCKHUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChl BECIICCTBA

110 U3BCCTHOMY KOJIMYCCTBY, MAaCCC
pe€arcHTOB UJIK IIPOAYKTOB PCAKIIUU

Hroro no pazneny

20

Pa3znen 2. BaxkHeliline npeacTaBuTe 1M HEOPraHUYECKUX BelleCTB

2.1

Bosznyx. Kucnopo.
IlousTne
00 okcugax

6

Bo3nyx — cmeck razos. Cocras Bo3ayXxa.
Kucnopoa — a3neMeHT u nmpocroe
BellecTBO. HaxoxkaeHue kuciopoaa

B NIpUPOAC, PU3NUECKHUE U XUMUUECKUE
CBOMCTBa (peakuuu roperusi). OKCHUIBbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJIyYEHHS KUCTIOpO/1a B JIa0OPATOPUH U
MpOMBIILIEHHOCTH. Kpyrosopor
Kucaopoaa B mpupoae. O30H —
ATOTpOITHAs MOAUDUKAIIHS KACTOPO/Ia.
TennoBo#t 2PHEeKT XUMUIECKON peaKivH,
TEPMOXUMHUYECKUE YPAaBHEHUS, IK30-

Y SHAOTEPMHUYECKHE peaklnu. TOIIuBo:
yroJib U METaH. 3arpsi3HEHNEe BO3AyXa,
YCUJICHHE MMapHUKOBOTO d(PpdekTa,
pa3pyluIeHrue 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpeiesieHue coiepKaHus
KHUCJIOpPOJa B BO3/TyX€

[Tomyuyenue, cobupanue, pacro3HaBaHUE

Hcnonp30BaTh XUMUYECKYIO CHMBOJIUKY
JUTSL COCTaBIIeHUs (POPMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMUYECKUX
PEAKLHM C y4aCTUEM KHCJIOPOA.
XapakTepusoBarth (ONMKUCHIBATH) COCTAB
BO31TyXa, ((U3NICCKHEC U XUMUICCKUE
CBOMCTBA KHCIOPO/Ia, CIOCOOBI €T0
MOJIyYeHHUS], TPUMEHEHUE U 3HAUCHHE
B IIPUPOJIC M KU3HH YETIOBEKA.
CpaBHMBaTh peaKIMy TOPEHUS U
MEJIEHHOTO OKWCJICHHSI.

OOBACHATH CYIIHOCThH IKOJIOTHIECKUX
po0sieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBaTh nmpaBuiiaM 0€301acHOMN
paboThI B 1a0OPATOPUH MPU
WCITIOJIb30BAHUN XUMHYECKOU TTOCY/IbI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
o0OpallleHHs C TOPIOYMMU BEIIIECTBAMH.
[TnanupoBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
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Y U3Y4YEHHE CBOMCTB KUCIOPOJA.
HaOnronenue B3auMo1eicTBYS BEILIECTB
C KUCIJIOPOJIOM U YCIIOBUSA
BO3HUKHOBEHUS U TPEKPAILCHUS TOPEHUS
(moxapa).

JlabopamopHuuwiii onvim:

O3HakomileHHE ¢ 00pa3laMu OKCUIOB U
ONMCAHUE UX CBOWCTB.

IIpakmuueckas paboma:.

Ne 3. Tlonyuyenue u cobupanue
KHUCJIOpOJAa, U3yYEHUE €TO CBOMCTB.
Boruucnenus:

MOJIEKYJISIPHOM MacChl KHCIOPOA U
030HAa HA OCHOBaHUHU aTOMHOMN MacChl
XUMHYECKOTO DJIEMEHTA;

KOJINYECTBA, MACChI BEILIECTBA

110 YPAaBHEHUSM XUMHUYECKUX PEaKIIUit

IPOBOJUTH HAOIIO/IEHNS, 1€JIaTh BBIBOIbI
10 pe3yJIbTaTaM 3KCIIEPUMEHTA

IpU POBEACHUM JTAOOPATOPHBIX OMBITOB
U IPAKTUYECKOMN pabOTBHI.

BpIunciiaTs KOJIMUECTBO BEILIECTBA,
00BEM raza mo popmymnam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBaTh pa3BEpHYTHIC TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha uHGOPMAIIUIO U3 YUCOHHKA U
CIIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO
VICIIOJI30BAaTh U3YUYECHHBIN OHATUNHBIN
arrmapar Kypca XuMUu

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — aneMeHT u mpocToe
BemecTBo. Haxoxaenue Bogopoa

B IIpupojie, pusznueckue u XuMUYECKUE
CBOMCTBa, MPUMEHEHHUE, CIIOCOOBI
nonydeHusd. Kucnorsl u conmu.
MonspHbiii 006EM Ta30B. Pacuérhl

10 XUMUYECKUM yPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, coOupanue u

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
Y IPUMEHSTH 3TH TIOHATHUS MPU ONTUCAHUU
CBOWCTB BEILECTB U UX IIPEBPALLCHUN.
XapakTepu3oBaTh (ONHUCHIBATH)
bu3nUecKue 1 XUMHUYECKHUE CBONCTBA
BOJIOPO/Ia, CIIOCOOBI €ro MOJy4eHHUS,
PUMEHEHHUE.

Cobupatb npudop 715 MOTyUEHUS
BOAOPOJA.

Hcnonb30BaTh XUMUUECKYO CHMBOJIUKY
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pacro3HaBaHKE BOJIOPO/IA.
B3aumoeiicTBrE BOJOPOa C OKCUAOM
meau (I1).

JlabopamopHhuwiii onvim:
BzaumojeiicTBre KMCIIOT C METaJJIAMHU.
Ilpaxmuueckas paboma:.

No 4, [Tonydenue u coOupaHue BOJI0po/a,
W3YUYEHHE €TO CBOMCTB.

Buviuucnenus:

00BEMa, KOJIMYECTBA BEIICCTBA I'a3a

10 €r0 U3BECTHOMY KOJIUUECTBY
BEIIIECTBA WU 00BEMY;

00BEMOB Ta30B 110 YPABHEHUIO PEAKIIUH
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUHN
ra3oB

JUIS COCTaBJIEHUS (HOPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHCHHN XUMUIECKUX
peaKuuil ¢ y4acTUEM BOJIOPOA.
BbruucisTe MOJISIpHYIO Maccy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00bEM rasa,
Maccy BeIlleCTBa;

[IpoBoaUTH pacy€Thl IO YpaBHEHUAM
XUMHYECKHUX PEaKINii: KOJIMIeCTBa,
00BbEMa, Macchl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WIN TTPOYKTOB PEAKIUU.

CrnenoBath npaBuiiaM 0€3011acHOM
paboThI B 1a0OpATOPUH NPU
UCIOJIb30BAHUU XUMHUECKOM MOCY/IbI U
000pyI0BaHUs, a TAaKXKe IIpaBUIamM
oOpallleHHs] ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[TnaanpoBaTh U OCYIIECTBIATH Ha
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
IPOBOJUTH HAOIIO/ICHNS, I€NIaTh BBIBOIbI
10 pe3yJibTaTaM dKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B TpyIIe

2.3

Boga. PactBopsl.
Iloustue
00 OCHOBaHUIX

duznueckue cBoiicTBa BoAbl. Bomia kak
PacTBOPUTEIb. XHUMUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackppiBaTh CMBICIT H3y4aeMBbIX TTIOHATUN
Y IPUMEHSTH 3TH MMOHATHS IPU ONTUCAHUU
CBOWCTB BEILECTB U UX IIPEBPALLECHUN.
XapakTepu3oBaTh GU3UICCKHUE U
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PacTtBOpbl. Pos1b pacTBOPOB B IPUPOJIE U
B KU3HU YenoBeka. KpyroBopot Bojib
B MPUPO/IC. 3arpsi3HEHUE TPUPOTHBIX
BoJI. OXpaHa ¥ OYUCTKA MPUPOIAHBIX BOJ.
HacpimenHbie 1 HEHACHIIICHHBIE
pacTBOpBI. PacTBOPUMOCTH BEIIIECTB

B BOoJie. MaccoBast 10Jisl BEIIECTBA

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHME BEMIECTB € pa3auyHON
PacTBOPUMOCTBHIO.

B3auMmojelicTBrUE BO/IbI C METANIAMU
(HaTpUEM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
1IEJIOYEH C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimol
Hccnenosanme ocoOEHHOCTEN
PacTBOPEHUSI BEILIECTB C Pa3IMYHON
PacTBOPUMOCTBHIO.

[TIpurorosiieHUE pacTBOPOB

C ONpEeNeIEHHON MAaCCOBOM J0JIEHN
pPacTBOPEHHOIO BELIECTBA.
Ilpaxmuueckas paboma

No 5. [IpurotoBieHue pacTBOpOB

C ONPEICIEHHON MaCCOBOM JOJIEN
PacTBOPEHHOIO BELIECTBA.

XMMHUYECKUE CBOWCTBA BOJIBI, €€ POJIb KAK
PacTBOPUTEIIS B MPUPOJIHBIX MpOIIeCccax.
CocTaBisiTh ypaBHEHHS! XUMUYECKUX
PEAKLHMI C y4aCTUEM BOJIBI.

OOBACHATH CYIIHOCTh IKOJIOTMYECKUX
npo0sIeM, CBA3aHHBIX C 3arPA3HEHUEM
IPUPOAHBIX BOJI, CHOCOOBI OUUCTKHU BOJIbI
OT NPUMECEN, MEPHI IO OXPAHE BOJ

OT 3arpsi3HEHHUS.

[InaHnpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUUECKHE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JieJaTh BBIBOJIBI MO PE3YJIbTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUU
71a00paTOPHBIX ONMBITOB M MPAKTUYECKOU
padoTHI.

CrnenoBarth npaBuaaM O€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCIIOJIb30BaHUU XUMUYECKOU MTOCYAbI U
000pyI0BaHUSI.

[IpoBOUTH BHIYUCIIECHUS C TPUMEHEHUEM
MOHSTHUS «MaccoBasi 10J1s1 BEIIECTBA

B PacTBOPEY.

BricTpanBaTh pa3BEpHYThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nHpopMaluio U3 yueOHUKa U
CIIPABOYHBIX MAaTEpUATIOB, TPAMOTHO
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Buiuucnenus:
C UCIIOJIb30BAHUEM MMOHATHUS «MacCOBas
JIOJIsl BEILIECTBA B pAaCTBOPE»

MCTIOJIb30BATh U3YYECHHBIN TTOHSITUNHBIN
arnmapar Kypca XUMuu

2.4

OCHOBHBIE KJIACCHI
HEOPTraHUYICCKUX
COEIMHEHUN

11

Knaccudukanms HeopraHmueckux
coenuHennid. Okcunpl. Knaccugukanms
OKCHJIOB: cOJe00pa3yroliue (OCHOBHBIE,
KHCJIOTHBIE, aM(POTEPHBIE) U
HecoseoOpasyromue. Homenkiarypa
okcuioB. du3nueckre U XUMUYECKUE
CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.

OcnoBanusi. Knaccudukaius ocHoBaHUM:

IETOYM U HEPACTBOPUMBIEC OCHOBAHUS.
Homenknarypa ocHoBanuii. uznueckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHMI.
[TosrydeHne OCHOBaHUU.

Kucnotsl. Knaccudukaius Kucior.
Howmenknarypa kucnor. @usnyeckue
Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTayuioB H.H. bekeroa.
ITomy4yeHune KucIor.

Comu. Homenknartypa conen.
PuU3NYECKNEe U XUMUYECKHE CBOMCTBA
conent. [lonyuenue conen.
['eneTnyeckas CBsI3b MEXKIY KilacCaMU
HEOPraHUYECKUX COCIUHEHUM.
Xumuueckuu IKcnepumenm:
Jlemoncmpayuu:

Knaccudunupoats nzydaemole
BEILECTBA IO COCTaBY U CBOICTBaM.
Cocrapnsath (HOpMyJITbl OKCHIOB, KUCTIOT,
OCHOBAHUM, COJIel M Ha3hIBaTh UX

10 MEXTYHApPOIHON HOMEHKIIATYpE.
[Iporno3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIUX XMMUUYECKHUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYII BEUIECTB,

K KOTOPBIM OHHM OTHOCSITCSI.

CocTaBisATh MOJIEKYJISIPHBIE YPABHEHHUS
peaKmii, HIUTFOCTPUPYIOIINX
XUMUYECKUE CBOMCTBA U CIIOCOOBI
NOJIy4YEHMSI BELIECTB U3YUCHHBIX
KJIACCOB/TPYIIII, & TAKXKE
NOJITBEPKAAIOIINX T€HETHYECKYIO
B3aMMOCBSI3b MEX/1y HUMH.
ITpon3BOANTE BEIYMCIICHHUS

110 YPABHEHUSIM XUMUYECKUX PEAKIUH.
[InanupoBaTh U OCYLIECTBIAThH

HA TPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JIeaTh BBIBOJIBI TTO PE3yJIbTaTaM
AKCIIEPUMEHTA IPU MTPOBEACHHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
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OO6pa3ipl HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OnbITHI, UIUTIOCTPUPYIOLINE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEIIECTB.

JlabopamopHhvie onvimoi

OrnpeneneHue pacTBOPOB KUCIIOT U
LIEJI0YEN C TOMOUIBIO UHAUKATOPOB.
N3ydenne B3auMOIEVCTBUS KUCTIOT

C METaJUIAMU, PEAKIUI HEUTpATIU3alUH.
BzaumopericTBre pactBopa CEpHOU
KUCIOTHI ¢ okcugoM meau (II).
ITomy4yeHne HEPaCTBOPUMBIX OCHOBAHUU.
BriTecHeHME OTHOTO METAIUIA IPYTUM
Y3 pacTBOpa COJIH.

Ilpakmuueckas paboma

Ne 6. Pemenune skcriepuMeHTAIBHBIX
3aj71a4 1o TeMe « BaxxHenmme Kiraccol
HEOPraHUYECKUX COCTMHEHUIN.
Buviuucnenus:

110 YPAaBHEHUSAM XUMHUUYECKOU PEAKIINU:
KOJIMYECTBA BEIECTBA, 00bEMA, MacChl
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WU
MPOAYKTOB pEeaKIuu

pabor.

Crnenosars npaBuiiam 0e30macHoOM
paboThI B TabopaTopuu

IIPU UCIIOJIH30BAHUU XUMHUECKOU
MOCY/IbI U 00OPYTOBaHMSI.
BricTpanBath pa3BEpHyThie TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(popMaIuio U3 yueOHHUKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, IPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmapar Kypca XuMuu

Hroro no pazueiny:
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Pa3nea 3. [lepuoanuecknii 3axoH u [lepuoaunyeckas cucrema xumuieckux 3iemeHToB JI. U. MenneseeBa. CTpoenne
aToMoOB. XMMHUYecKasi CBA3b. OKHCJINTEILHO-BOCCTAHOBUTEIbLHbIE PEAKIUU

3.1 | Ilepuoanyeckuii
3aKOH U
[lepunoanueckas
cucTeMa
XUMHUYECKHX
3JIEMECHTOB

Crpoenune aTroma

. . Menneneena.

7

[IepBble MONBITKU KIacCUPUKALIIU
XUMHUUYECKUX AJIeMeHTOB. [loHsATHE

O rpynmnax CXOJHBIX 3JIEMEHTOB
(111eJI0YHBIE U IET0YHO3EMETBHBIE
METaJllbl, TaJOT€Hbl, HHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yroT
aM(pOTEpHBIC OKCUIBI U TUAPOKCHUIBI.
[lepnognuecknii 3akoH. [leprnonnueckas
CHUCTEeMa XUMHUYECKUX JIEMEHTOB

J.N. MenneneeBa. KopoTkonepuoanas u
JUTMHHOTIEpUOAHAS (hOPMBI
[Teproauyeckoi CUCTEMbI XUMUYECKUX
anemenToB [[.1. Menneneesa. [lepuoabl
v rpynibl. PU3NYECKU CMBICT
MOPSAKOBOIO HOMEpa, HOMEPOB MEPUOIa
U TPYIIIbI DJIEMEHTA.

Ctpoenue aroMoB. CocTaB aTOMHBIX
snaep. M3oronbl. DnekTpoHbl. CTpoeHUE
AIIEKTPOHHBIX 000JI0YEK aTOMOB MTEPBHIX
20 XMMUYECKUX DJIEMCHTOB
ITepnoauuecko CHCTEMBI

J.N. MenaeneeBa. XapakTepucTuka
XUMHUYECKOTO JIEMEHTA

IO €10 MoJoXeHuto B [leproanueckoit
cucreme JI.11. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHHUSI pajuyca

PackpeiBaTh CMBICT IEPUOAUIECKOTO
3aKOHa.

OmnuckIBaTh CTpOEHUE TAOTUIIBI
«lIlepuomnueckas cucreMa XUMUYECKUX
aneMmeHToB .M. MennaeneeBay.
MopnenupoBaTh CTPOEHHUE aTOMA,
SHEPreTUYECKUX YPOBHEN U OAYPOBHEN
IIPY TTIOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(MUTYpalUii U 3JEKTPOHHO-
rpaduueckux Gopmyi.

[TosicHATh (pU3NYECKUA CMBICI
IIOPSAIKOBOI'O HOMEPA, HOMEPOB IIEpUOIa
Y TPYNIIBI DJIEMEHTA.

XapakTepu3oBaTh XUMHYECKUE JJIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAJIAM, KAJIbLIUH
Y UX COCIMHEHUS 10 MOJIOKEHUIO

B [lepuonnueckou cucreme

JI.1. Menneneena.

OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3MEHECHUU CBOVWCTB XUMUYECKUX
3JIEMEHTOB (U3MEHEHHE PAJInYCOB
aTOMOB, JIEKTPOOTPULIATEIBHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUM

B IIpejiesiaX MaJIbIX EPUOOB U TJIABHBIX
MOATrPYII C YYETOM CTPOCHUS UX
aTOMOB;

32



denepanbHas padouas mporpamma | Xumust. 8-9 kiaccel (0a30BbIl yPOBEHbD )

aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAIIINYECKUX
CBOICTB 10 TpyIaM U MepuoaaM.
3nauenue [lepuoauueckoro 3akoHa u
ITeproan4ecKkoi CUCTEMbI XUMUUECKHUX
AJIEMEHTOB ISl PA3BUTHUS HAYKU U
npaktuku. .. MenneneeB — y4€HbIi U
rpa)XJaHVH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3auMopericTBre THIPOKCUIA ITUHKA

C paCTBOpPaMH KHUCJIOT U IIEI0YEH.
MoaenupoBaHue CTpOCHUST MOJIEKYJT
IIPY IIOMOILU PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIIL.
Tabnuna «llepuonnueckas cucrema
XUMHYECKUX JIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimoi

O3HakomiieHHe ¢ 00pa3iaMyu METaioB U
HEMETAIIJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIN IpyIIIe.

BricTpanBath pa3BEépHyThIE TUCHbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UH(pOpMaLMIO U3 yueOHUKA U IPYTHX
UCTOYHHUKOB, B TOM uncie NHTepHera

3.2

XHUMHUYECKasl CBA3b.
OKHCIINTEIILHO-
BOCCTAaHOBHUTECIILHBIC
peaKuuu

Xumudeckas cBsa3b. KoBajgeHnTHas
(ToJisipHAst U HEMOJISIPHAST) CBSI3b.
DIIEKTPOOTPUIIATEILHOCTh XUMUUECKUX
anieMeHTOB. MoHnHas cBsa3b. CTENEHD
okuciaeHust. OKUCIMTEIbHO-
BOCCTaHOBUTEIbHBIC peakiuu. [Iporieccol

PackpbIBaTh CMBICT H3y4aeMbIX TOHSITHH.
OnpenensTe BUA XUMUYECKON CBSI3H

B COCUHCHUMU.

MoaennpoBaTh CTPOCHUE MOJIEKYII

IIPYA TIOMOILY PUCYHKOB, MOJIEJIEH,
AMIEKTPOHHBIX U CTPYKTYPHBIX (POPMYII.
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OKHUCJICHHSI 1 BOCCTAHOBJICHHUSI.
OKHUCIUTENN U BOCCTAHOBUTENH.
XUMUYECKHUI SKCIIEPUMEHT: U3yUCHUE
00pa31oB BEIIECTB METAJUIOB U
HEMETaJIJIOB, B3aUMO/ICHCTBHE
TUAPOKCUA [IUHKA C PACTBOPaMU KUCJIOT
Y LIEJI0YEN, ITIPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX TPUMEPBI
OKHCITUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTUHCHUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMBITHI, WIUTIOCTPUPYIOIINUE TPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakiuu
Pa3NOXKEHMSI, COEAMHEHUS)

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUTSL COCTaBIIeHUs (POPMYIT BEILIECTB,
AJIEKTPOHHOIO OalaHca peakivii.
Ornpenensitb CTENEHb OKUCICHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB 10 (opMyiam U
COCTaBIIATH (OPMYJIbI OMHAPHBIX
COEAMHEHUM 10 CTETIEHU OKUCIICHUS
aTOMOB XMMUYECKUX JIEMEHTOB.
Onpenensite OKUCIUTEND U
BOCCTAHOBUTENB. PaccTaBisaTh
KOA(PPULIMEHTHI B cXeMaX MPOCThIX
OKHCITUTEILHO-BOCCTAHOBUTEIBHBIX
peaKkuuii METOJIOM 3JIEKTPOHHOTO
Oananca.

Ha6nronaTe XuMHUYECKHE OTBITHI

10 IJIaHy, aHAJTU3UPOBATH U JIETaTh
BBIBO/IbI.

Ucnonw3oBate UKT mis co3manus
MOJIEIIEH, TOATOTOBKHU MPE3CHTALINH,
JOKJIa/I0B IO TEME.

BricTpanBaTh pa3BEpPHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOM Ha
uH(pOpMaIUIO U3 yUeOHHUKA U IPYTUX
HMCTOYHUKOB, B TOM uncie MHrepHera

Hroro no pazgeny 15
Pe3zepBHOE BpeMms 3
OBIIEE UMCJIO YACOB 68
[10 ITPOI'PAMME
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9 KJIACC
Haumenosanue
Ne KomnnuectBo OCHOBHBIE BUIBI IEITEILHOCTA
pa3aenoB U TEM Coneprxanre oOydIeHHUs
/T 4acoB 00yJaroIxcs

y4eOHOro npeaMera

Pa3Ile.]1 1. BemeCTBO U XUMHYICCKHE PCaKIIUN

1.1

[ToBTOpEHUE 1
yriy0OJieHrne 3HaHUH
OCHOBHBIX pa3/IeioB
Kypca 8 kiacca

5

[Iepnonnueckuii 3akoH. [lepuoanueckas
CHCTEMa XMMHUYECKHUX SJICMCHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJvsl, KaJIbIIU U UX
COE€IMHECHHUN B COOTBETCTBUU

C TIOJIOKEHUEM BJIEMEHTOB

B [lepnoandeckon cucreMe U CTpOEHUEM
HUX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUUECKOU
CBsI3U. THUIIBI KPUCTATIMYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOWCTB
BEIIECTBA OT TUIIA KPUCTAIUIMYECKON
PELIETKH U BUJIA XUMUYECKOU CBSI3H.
Kiaccudukanus 1 HOMEHKIIaTypa
HEOPraHWYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIIECTB, OTHOCSIIUXCS

K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX
COCJIMHECHUH, TeHEeTUYECKasl CBSI3b
HEOPraHWYECKUX BEIIECTB.

XapakTepu3oBaTh XUMUYECKHUE FTIEMEHTHI
MIEPBBIX TPEX NEPHUOJIOB, KAIHS U KAJIbLIHS
10 UX MoJoxeHuto B [lepuoanueckon
cucteme /1. 1. Menneneesna.
KinaccudunmpoBats 1 Ha3bIBaTh
HEOPTaHUYECKHUE BEUIECTBA N3YUEHHBIX
KJIACCOB.

OnuceiBaTh 00IIME XUMUYECKHE
CBONMCTBA BEILECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAATh CBOMCTBA IPUMEpPAMU
MOJIEKYJISIPHBIX YPABHEHUN XUMHUYECKUX
pEaKIMH.

OnpenensaTs BUJ XUMUYECKOU CBSI3H U
THI KPUCTAJUIMYECKON PEMIETKH
BEILIECTBA.

IIporao3upoBaTh CBOKCTBA BEIIECTB

B 3aBUCUMOCTH OT X CTPOCHHUSI.
BricTtpauBaTh pa3BEpHYTHIEC TUCBMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(popMaruio U3 yueOHUKa U
CIIPaBOYHBIX MATEPHUATIOB, TPAMOTHO
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Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJICTIIMU
KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKHUX BEIIECTB — METAJLJIOB
U HeMeTaJlJIoB (TpaduTa u aiMasza),
CJIOKHBIX BELIECTB (XJI0pUIa HATPUS)

WCIIOJIb30BaTh U3YYCHHBIN ITOHATUMHBIN
armapar Kypca XuMuu

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XAMHAYCCKHAX
peaKumit

Knaccudukanus XuMuyeckux peaxiun
10 pa3IMYHBIM MpU3HAKAM (10 YUCITY U
COCTaBY YYacTBYIOIIUX B PEAKIINU
BEIIECTB, MO TEIIOBOMY 3D (DEKTY,

10 U3MEHEHUIO CTETICHEN OKUCIICHUS
XUMUYECKHUX JIEMEHTOB,

0 00PaTUMOCTH, TI0 YYACTHIO
KaTajauzaTopa). IK30- 1
SHJOTEPMUYECKUE PEAKIINH,
TEPMOXHUMUYECKHUE YPAaBHEHHUSI.
[TonsiTHE O CKOPOCTH XUMHUYECKOUN
peakuuu. [TonsiTue 06 0OpaTUMBbIX

U HEOOPATUMBIX XUMHUYECKUX PEAKITUSX.
[ToHsATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusx. [lonstue o karanuse.
[ToHsATHE 0 XUMUYECKOM PABHOBECHHU.
®dakTophl, BIUSIIONNE HA CKOPOCTh
XUMHUYECKOM peaKIy U MOJ0KEHNE
XUMHUYECKOTO PAaBHOBECHSI.
OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC

PackpbIBaTh CMBICIT U3y4aeMbIX MTOHSATHIA
Y IPUMEHSITh TH MOHSITHUS MIPU OMTUCAHUU
CBOMCTB BEILECTB M MX MPEBPAILCHU.
KnaccuduimpoBatbs XuMuyeckue
pPEaKIUU 0 Pa3IUYHBIM IPU3HAKAM.

Y cTaHaBIMBaThH 3aBUCUMOCTB CKOPOCTH
XUMHYECKOUN PEAKIIUU OT Pa3INYHBIX
(haxTopoB.

IIporno3upoBath BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX IPEBPALICHUI
B Pa3IUYHbBIX YCIOBUSIX.

OnpenensiTe OKUCIUTEIb U
BoccTtaHoBuTenb B OBP.

CocTaBisTh 2JICKTPOHHBIN OanaHC
peakiuu.

[TIpou3BOAUTL BBIYUCIICHUS

110 XUMHYECKHUM YPaBHCHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe

B [1ape WJIU TPYIIIIE.

BricTtpauBaTh pa3BEpHYTHIE IMCHMEHHBIE
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pEeaKLMH, FIEKTPOHHBIN OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEILHOM
peakiuuu. COCTaBIIEHUE YpaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
PEAKLHI C UCTIOJIb30BAHUEM METO/Ia
3JICKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakuuu OT BO3AECHCTBUS
pa3IMYHBIX (PAKTOPOB.

OnbIThI, WILTIOCTPUPYIOLINAE TPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakiuuii (ropeHue, peakiuu
Pa3NIOXKEHHUS], COSTUHEHUS ).
Buviuucnenus:

KOJIMYECTBA BEIEeCTBa, 00bEMA U MACCHI
peareHTOB WU MPOIYKTOB MO
YPaBHEHUSIM XUMHUUYECKUX peaKIuii

Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOPMAIUIO U3 yUYeOHHKA U
CIPABOYHBIX MAaTEpPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIA MOHATUMHBIN
anmnapar Kypca XUMHUH

1.3

DIIEKTPOIUTHYECKAS
JUCCOIHAIIHS.
XUMHUYECKHE
peakiuu

B pacTBOpax

Teopus 3JIEKTPONTUTUYECKON
JTACCOLIMALNU. DIICKTPOIUTHI U
HEAJIEKTPOIUThL. KaTHOHBI, aHUOHBI.
MexaHn3M Aucconraly BEIECTB

C pa3JIMYHBIMHU BUJAMU XUMHUUECKOMN
cBsi3u. Ctenenpb aucconuanuu. CUiibHbIC
U CJ1a0bIe DJIEKTPOJIUTHI.

Peaknuu nonnoro oomMeHa. YciaoBus

PackpeiBaTh CMBICT U3y4aeMbIX MIOHATHUH,
a TAKKE€ CMBICII TEOPUH
BJIEKTPOJIUTUYECKOU TUCCOLHALIH.
OOBSICHATH TPUYMHBI
3JIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, PA3INdaTh CIA0bIC M CHIIBHBIC
3JIEKTPOJIUTHI.

CocCTaBITh ypaBHEHUS TUCCOLUALINHT
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MPOTEKaHUs PEaKIil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHbBIE HOHHBIE
ypaBHeHUs peakiuil. CBoCTBa KUCIIOT,
OCHOBAHUU U COJIEN B CBETE
Ipe/ICTaBICHUN 00 PJEKTPOIUTUYECKON
nucconuanuu. KauecTBeHHbIE peakiiuu
Ha WOoHBI. [loHsATHE O THAPOIU3E CONEN.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

HccnenoBanue 31€KTpOIIPOBOAHOCTH
pPacTBOPOB BEILIECTB, MTpoliecca
JTUCCOLMAIINY KUCIIOT, IIEJI0Yei

1 coJiei (BO3MOKHO MCIOJb30BAHKE
BUJICOMATEPHUAIIOB).

OMnBITHl, WUTIOCTPUPYIONIKME MPU3HAKU
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BbIJICIICHHUE rasa,
00pa3oBaHKE BOIBI).

Pacnio3naBanue HEOPraHMYECKUX
BEILIECTB C MOMOIIBIO KAYECTBEHHBIX
pPEaKUM1 HA UOHBI.

JlabopamopHhuwiii onvim:

N3yuenne mpu3HaKoB MPOTEKAHUS
peaklMi HOHHOTO 0OMEHa B pacTBOpax
AIEKTPOTUTOB (C 0Opa30BaHUEM OCAJIKA,
BBIJIEJIEHUEM Ta3a, 00pa30BaHKUEM BO/IbI).
lIpakmuueckas paboma:

KHCJIOT, LIEJI0YEH U COJICH, MOJIHbIC U
COKpalIEHHbIC HOHHBIE YPaBHEHUS
XUMHUYECKUX PEAKIINi HOHHOTO OOMEHa,
KpAaTKHE€ NOHHBIEC YPABHEHHUS MPOCTHIX
peakui TUAPOJIN3a COJIEH.
XapakTepu3oBaTh O0IINE XUMUUYECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
JIMCCOLUALINY; TIOATBEPKIaTh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U MOHHBIX
YPAaBHEHUUN XUMUUYECKUX PEAKLINM.
Pemats sKCriepuMeHTAIbHBIE 3aa4H

10 TEME.

[InaHupoBaTh U OCYIIECTBIIATH

Ha MPAKTUKE XUMHUUECKHUE
AKCTIIEPUMEHTHI, POBOUTH HAOIIOICHUSI,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEPUMEHTA MPU MPOBEICHUU
71a00PATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B J1aOOpAaTOPHUH TIPH
MCIIOJI30BaHUN XUMUYECKOU MOCYIbI U
00opyI0BaHUSI.

[IpoBOAUTE BHIYUCIICHUS 110 XUMUYECKUM
YPaBHEHHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemienue sxcriepuMeHTaIbHBIX
3aJ1a4 110 TEME.

Buviyucnenus:

110 YPaBHEHUSAM XUMHUYECKUX PEaKIIHil

B [1Ap€ WJIH TPYIIIIE.

BricTpauBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OMIOPOM

Ha MHGOPMAIIHMIO U3 yUeOHUKA U JPYTUX
HMCTOYHUKOB MH(GOPMAIINH, B TOM YHCIIC
NnTepuera

Uroro no pazneny

17

Paznen 2. HemeTa/JIbI M KX COCIUHEHUSHA

2.1 | OOmas 4
XapaKTepUCTUKA
XUMHYECKHX
3JICMEHTOB
VIIA-rpynsi.
["anorensl

OO0m1as xapakTepuUCTUKA rajJOreHOB.
Oco00EHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHbIE CTEIIEHU OKUCIICHUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
IPOCTBIX BEIIECTB — FaJIOT€HOB.
XUMHYECKHUE CBOMCTBA HA IPUMEPE
xJiopa (B3auMO/ICICTBUE C METaJIJIaMU,
HEMeTaJUIaMH, IeJI0YaMu).
XnopoBogopoa. ComnsiHast KMCJIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
IpuMeHeHue. JlencTBue xiaopa u
XJIOPOBOJIOPOJa HA OPTaHU3M YEJIOBEKA.
Baxueitmme xJ10puibl ¥ UX HAXO0KICHUAE
B IIPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OmbITHI, OTpaxkaromue Gu3nIecKue u
XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX
coeAMHEHU (BO3MOKHO UCITOIb30BaHUE

OOBCHATH O0ITHE 3aKOHOMEPHOCTHU

B U3MCHCHUH CBOMCTB HEMETAIIJIOB M UX
COCJIMHEHUI B MpeIesiax MajbIX
MIEPUOJIOB U TJIABHBIX IMOATPYIIT
[lepuonyueckoi CUCTEMBI XUMUYECKHUX
HJIEMEHTOB C YYETOM CTPOECHHMSI UX
aTOMOB.

XapaxkTepuzoBaTh (pU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
raJIOreHoOB (Ha MpUMEpE XJI0pa) U
CJIOKHBIX BEIECTB (XJIOPOBOJIOPOA,
XJIOpUJA HATPHsI), CIOCOOBI UX
MOJIyYeHUS], MIPUMEHEHHE U 3HAUCHHE

B IIPUPOJIE U KU3HU YeTIOBEKA.
OmnpenensTe XJIOPUI-HOHBI B paCTBOPE.
[InanupoBaTh U OCYIIECTBIISITH

Ha TIPAKTUKE XUMUYICCKUC
DKCIIEPUMEHTHI, POBOIUTH HAOIIOACHHS,
JIeNaTh BBIBOJIBI IO Pe3yIbTaTam
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BUJICOMATEPUAJIOB).

O3HakomiieHHe ¢ 00pa3uaMy XJIOPHUIOB
(raJIoreHuI0B).

JlabopamopHmbwiti onvim:

N3ydenune CBOMCTB CONSTHON KUCIIOTHI.
[IpoBeneHre Ka4eCTBEHHBIX PEeaKIUui
Ha XJIOPUJI-UOHBI.

lIpakmuueckas paboma

Ne 2: Tlosry4yeHue CONSTHOU KUCIIOTHI,
V3yYEHHE €€ CBOUCTB.

Buiuucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKITUH,
€CJIM OJIMH U3 PEareHTOB JIaH B U30bITKE

HKCIIEPUMEHTA TIPU IPOBEICHUH
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
paborT.

CrnenoBath npaBuiiaM 0€30MMacHON
paboThI B J1abOpaTopHuu

MIPU UCTIOIB30BAHUN XUMUYECKOM
MOCY/Abl U 000PYAOBaHUS.

BricTpanBath pa3BEpHYTHIC MMCHMEHHBIC
U YCTHBIE OTBETHI C OIOPOil

Ha UHQpOpMAIIUIO U3 yueOHUKA U
CIPAaBOYHBIX MAaTEPUATIOB, IPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN TOHATHHBINA
anmnapar Kypca XUMHUH

2.2

OOmas
XapaKTepUCTUKA
XUMHYECKHX
3JIEMEHTOB
VIA-rpynnsl. Cepa
U €€ COeIUHEHUS

OO6miast xapakTepuCTHKA 3JIEMEHTOB
VIA-rpynmnei. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBbIE CTENEHU
OKHUCJICHHUS.

CrpoeHue u puznuecKrue CBOMCTBa
IPOCTBIX BEIIECTB — KUCIOPOA U CEPBI.
AnnorpomnHbsie MOaU(UKAUU KUCIOPOa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBo10po/1, CTpOeHHE, PU3NUECKUE U
XMMHUYECKUE CBOMCTBA.

Oxkcuapl cepbl Kak IpeICTaBUTENN
KHCJIOTHBIX OKCHJIOB.

Cepnas kuciota, puznyeckue u
XUMHUYECKHE CBOMCTBA (00IIMe Kak

OOBACHATH 00IME 3aKOHOMEPHOCTH

B U3MEHECHUU CBOWCTB 3JIEMEHTOB
VIA-rpynnsl ¥ UX COEAUHEHUN C YUYETOM
CTPOEHHUSI UX aTOMOB.
XapakTepu3oBaTh PU3NYECKHUE U
XUMHYECKUE CBOMCTBA TPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHECHUH
(cepoBOAOPOIa, OKCUIOB CEPBI, CEPHOI
KHCIIOTBI, CyJIb(ATOB), CITOCOOBI X
MOJTYYEHHUS], IPUMEHEHNUE U 3HAYEHUE

B MPUPOJIE U )KU3HU YEITOBEKA.
Onpenenars HaMU4UE CyJIb(paT-nHOHOB
B PacTBOpE.

OOBICHATH CYIIHOCTh KOJIOTHUECKUX

40



denepanbHas padouas mporpamma | Xumust. 8-9 kiaccel (0a30BbIl yPOBEHbD )

MPEJCTABUTEIS KJIacca KUCIOT U
cnenupuyueckre). XuMUYECKUE PEaKIuH,
JIeKaNe B OCHOBE MPOMBIIIIEHHOTO
croco0a NoJy4YeHHs CEPHOM KHUCIIOTBHI.
[Tpumenenue. Conu cepHOU KUCIOTHI,
KaueCTBEHHAsI peaKiMsl Ha CyJb(aT-HOH.
Haxoxnenue cepol 1 €€ COeIMHEHUN

B IPUPOJIE. XMUMHYECKOE 3arpsi3HEHUE
OKpY>Karolllel Cpeibl COCTUHEHUSIMU
cephl (KUCIOTHBIE T0XK/IU, 3arpsI3HEHUE
BO3/lyXa U BOJOEMOB), CITIOCOOKI €T0
MpeOoTBPAICHUS.

Xumuueckuit IKcnepumenm:
Jlemoucmpayuu.

O3HakoMIIeHHE ¢ 00pa3liaMu Cepbl U €€
COeMHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Habmronenue nporecca 00yriuBaHus
caxapa 1noJj JeMCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.
Jlabopamopnvie onvimul:

N3yyeHne XuMrU4eCKUX CBOMCTB
pa30aBIEHHOM CEPHOUN KUCIIOTHI.
[IpoBeneHne KaueCTBEHHOM peaKuu Ha
cynbGaT-uoH U HAOII0ICHUE MPpU3HaKa
€€ NMPOTEKaHUS

po0JieM, CBSI3aHHBIX C epepaboTKON
COCIMHEHUH CEPBI.

[InaHupoBaTh U OCYIIECTBIISTh

Ha TIPAKTUKE XUMUIECKUC
HKCIIEPUMEHTHI, TPOBOJIUTH HAOIIIOICHHS],
JIeNaTh BBIBOJIBI 110 pe3yabTaTaM
HKCIIEPUMEHTA.

CrnenoBath npaBuiiaM 0e30MMacHON
paboThI B 1abopaTopuu

MIPU UCTIOIH30BAHUN XUMHYECKOM
MOCYJIbl U 000PYIOBAHUS.

[Ipon3BOANTE BBIYUCICHUS

0 XUMUYECKUM YPaBHCHHSIM.
Hcnonb30BaTh U BHINOTHEHUH
y4eOHBIX 3aJaHUI TEKCThI YUYCOHHKA,
CIPaBOYHBIC MaTEPUAITBI
(ITepuonnyeckyro cuCTEMY XUMHUYECKUX
sanemenToB /. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KHCJIOT, OCHOBaHUU U
coJieil B BOJIE, 3JICKTPOXUMHUUYECKUHN PSIlT
HaIpsHKEHUN METaIOB).

Hcrnonb30BatTh MpH BHITIOTHEHUN
y4eOHBIX 3aJaHHUI U B MPOLECCE
HCCJIEI0BATENBCKON AESTEIBbHOCTU
HAyYHO-TIOMYJISIPHYIO JINTEPATypPy
XUMHUYECKOTO COCPIKAHMSI, CIPABOYHBIC
MaTtepuabl, pecypcbl HTepHeTa
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2.3

Oobmas
XapaKTepUCTUKA
XUMHUYECKUX
JJIEMEHTOB
VA-rpynisl.

A3ort, hocdop u ux
COETUHEHMSI

OO0u1as xapakTepUCTUKa FJIEMEHTOB
VA-rpynmsl. Oco0eHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIC CTEIICHU
OKHUCJICHHUS.

A3OT, pacrpocTpaHEHUE B IPUPOJIE,
bu3HUecKre U XUMUYECKUE CBOMCTRA.
Kpyrosoport a3zora B nipupo/e.
AMMHaK, ero GU3NIEeCKUE U XUMHUYSCKHE
CBOMCTBA, TIOJYYCHHUE U TIPUMEHEHUE.
Conu ammonus, ux (GU3NYECKUe U
XUMUYECKHE CBOMCTBA, IPUMEHEHUE.
KadecTtBeHHas peakius Ha HOHBI
aMMOHWUS.

A30THas KHCIO0Ta, €€ MOIy4YCHUE,
bu3nUecKue U XUMUYECKHUe CBONCTBA
(oOmue kak mpeAcTaBUTENA Kiacca
KHCJIOT U crienupuIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPAIbHBIX
yaoOpeHuil. XMMUYECKOE 3arpsi3HEHUE
OKPY’KaroUIEH CPeibl COCTMHECHUSAMU
a30Ta (KUCJIOTHBIE TOK/IU, 3arpsi3HEHNE
BO3/TyXa, TOYBBI U BOAOEMOB).
docdop, anmnorpomnHbie MoAUPUKATIAN
docdopa, hu3nIeCKre 1 XUMUICCKHE
csoiictBa. Okcup pocdopa (V) u
docdhopHas kuciora, puzndeckue u

OOBSACHTH 001THE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB JIEMEHTOB
VA-rpyniiel 1 X COEIMHEHUN C YUETOM
CTPOEHUS UX aTOMOB.

Xapaktepu3oBaTh PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa 1 UX COeTUHESHUM
(amMmmMmaka, coyueit aMMOHUSI, Q30THOM
KHCJIOTHI, HUTPATOB, okcua (ocdopa (V)
u ochopHoit KUCIOTHI, (hochaToB),
CIOCOOBI UX MOJY4YECHHUSI, IPUMEHEHUE U
3HAYCHUE B MMPUPO/IE U )KU3HU YEIIOBEKA.
Omnpenensate HOHBI aMMOHUA U (hocdat-
HWOHBI B PACTBODE.

OOBICHATH CYIIHOCTh IKOJIOTMYECKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHUEM
coenHeHui azoTa u ¢ocdopa

B OKpY>Karolleu cpeae.

[InanupoBaTh U OCYIIECTBIISTH

Ha TIPAKTUKE XUMUUICCKUC
AKCIIEPUMEHTHI, IIPOBOANTH HAOIIOICHUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA TP MPOBEICHUU
71a00pPATOPHBIX OMBITOB M MPAKTUUECKOU
paboTHI.

CrnenoBaTh nmpaBuiiaM 0€30TaCHOM
paboThI B 1abopaTopuun
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XUMUYECKUE CBOMCTBA, MOJIyYEHUE.
Hcnonp3oBanue ¢pocdaTtoB B KauecTBE
MUHEPAIBHBIX yI00pEHUIA.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3znakomiieHue ¢ GU3MUEeCKUMU
cBolcTBaMH a3ota, hocdopa

U UX COEAUHEHUN (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3znHakomiieHHe ¢ o0pa3liaMu a30THBIX U
(dochopHbIX ya1oOpeHui.

[Tonydenue, cobupanue, pacrno3HaBaHUE
Y U3YYEHHE CBOICTB aMMHAaKA.
B3anmopelnicTBrue KOHIEHTPUPOBAHHON
A30THOM KUCJIOTHI C ME/IbIO (BO3MOMKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHvie onvimol:

[IpoBeneHre Ka4eCTBEHHBIX pPEeaKIUi
Ha MOH aMMOHUA U pocdar-noH, u
W3YUYEHUE NMPU3HAKOB UX MPOTECKAHUS.
Ipaxmuueckas paboma

Ne 3: Tlonmy4yenne aMmMuaka, H3ydeHHUE
€ro CBOWCTB.

Buiuucnenus:

110 YPABHEHUSAM XUMUYCCKUX PEAKITHH

MIPU UCTIOIB30BAHUN XUMUYECKOM
MOCY/Abl U 000PYAOBAHUS.
[Ipou3BOAUTH BBIYUCICHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcnonb30BaTh U BHIMOTHEHUH
y4eOHBIX 3aJaHUI TEKCTHI YICOHHKA,
CIIPABOYHBIE MaTEPUAIIBI
(MepUOANYECKYIO CUCTEMY XUMUUYECKHUX
sanemenToB /1. 1. Menaeneesa, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUY U
COJIEU B BOJE, DJIEKTPOXUMHUYECKAN PSJT
HaIpsHKEHUN METaJIOB)
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2.4

Oobmas
XapaKTEPUCTUKA
XUMHUYECKUX
AJIEMEHTOB
[VA-rpynmnst.
Yraepon u
KPEMHUH, U UX
COCIMHEHNUS

OO0u1as xapakTepUCTUKa FJIEMEHTOB
IVA-rpynnsi. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHBIC CTEIICHU
OKHUCJICHHUS.

VYriepoa, aJutoTpOTHBIE MOAU(PUKAIIAH,
pacrpocTpaHeHue B IPUPOJIE,
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA.
Ancop6rmus. Kpyrosopot yrieposa

B TIPHPOJIC.

Oxcunpl yriepoja, ux pusndeckue u
XUMHUYECKHUE CBOMCTBA, JICHCTBUE

Ha KMBBIC OPTaHU3MBI, ITOTYUYEHUE U
IIPUMEHEHUE. DKOJIOTUYECKUE
Mpo0JIeMbI, CBSI3AHHBIE C OKCUIIOM
yriepona (1V), runoresa riro0aibHOTO
MOTETUICHUS KJIINMAaTa, TapHUKOBBII
addexkr.

VYronbHast KUCIOTA U €€ COJHU, UX
busznuecKre U XMMUYECKHE CBOMCTRA,
MOJTy9YCHHE W IPUMCHEHHE.
KadecTtBenHas peakius Ha KapOOHAT-
noHbl. Mcronb3oBanue kKapOOHATOB

B OBITY, MEJTUIIMHE, IPOMBIIIIEHHOCTH U
CEJIbCKOM XO3S5IMCTBE.
[TepBoHaYaIbHBIC TOHATHS

00 OpraHMYEeCKHUX BEIIeCTBaX Kak

0 COeTMHEHMSX yriiepoia (MeTaH, dTaH,

OOBSACHTH 001THE 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl ¥ UX COEIMHEHUN C yYETOM
CTPOCHUS UX aTOMOB.

XapakTepuszoBaTh (HU3NUECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
yriiepoaa U KpeMHHS U UX COCTMHCHU I
(OKCHIOB yTIIepoaa, YTOJIbHOU KUCIOTHI,
KapOOHATOB, OKCHUa KPEMHUSI,
KPEMHHUEBOW KUCJIOTHI, CUJIUKATOR),
CrocoObI UX MOJIyYEHUs, MPUMEHEHUE U
3HAYEHHE B MPUPOJIC U )KU3HU YEJIOBEKA.
OOBSACHITH TPUIMHHO-CJICICTBEHHYIO
CBSI3b: CTPOCHHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHHUE — Ha pUMepax
COEMHEHNH YIJIEpOJA U KPEMHHUSI.
OnpenensiTe KapOOHAT- U CHIIMKAT-UOHBI
B pacTBOpE.

OOBSACHSTH CYIIIHOCTh KOJIOTHYECKHUX
po0JieM, CBSI3aHHBIX ¢ HAXO0XKICHUEM
YIJIEKHCIIOTO Ta3a B OKPYKAKOIIEH Cpeie.
[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKHUX BEIIECTB MPUMEPAMHU
MPOCTBIX COEAUHEHUM (METaH, dTaH,
ATUJICH, alleTUJICH, 3TaHOJI, TJIUIIEPHH,
YKCYCHasi KHCJIOTa), B3aUMOCBSI3b
HEOPTaHUYECKUX COCMHEHUH yTiiepoa u
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STUJICH, alleTUJICH, TAaHOJI, TTIULEPHH,
YKCYCHasl KHCJIOTA).

[IpupoHbIe UCTOYHUKH YTIIEBOJIOPOIOB
(yrosb, MIpUpOAHBIH ra3, HeTh),
MPOAYKTHI UX TIepepabOoTKu (OEH3MH),
UX POJIb B OBITY M POMBIIIJIEHHOCTH.
[TonsiTrie 0O OMOIOTUYECKHU BaXKHBIX
BEIIECTBAX: KUpaX, OeIKax, yrieBoiax —
Y UX POJIU B )KU3HU YEJIOBEKA.
MarepuaiibHOE €JUHCTBO OPraHUYECKUX
Y HEOPTaHUYECKUX COETUHEHUM.
Kpemnwuit, ero pusnyeckue u
XUMHYECKUE CBOMCTBA, MOJTYyYEHUE U
npuMeHenue. CoeTMHeHUsT KpeMHUS

B nipupoe. OO01me npeacTaBieHus

006 okcuze kpemuus (1V) u kpeMHUEBOM
KHCJIIOTE.

Cunukatsl, UX UCIIOJIb30BAHUE B OBITY,
MEJIUIIMHE, MPOMBIIIIIICHHOCTH.
Baxxnelmue CTpoUTebHbIE MATEPUAIBI:
KepaMuKa, CTEeKJIO, IEMEHT, OETOH,
xene300etoH. [Ipo6iaembl 6e3omacHOro
UCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepraioB B TOBCETHEBHOM KU3HHU.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Mopaeny KpUCTAUIMYECKUX PELIETOK

OpPTraHUYECKUX BEIIIECTB.
OnuceIBaTh POJIL OCIKOB, JKUPOB H
YTJIEBOJIOB B (DYHKITMOHHUPOBAHUU KUBBIX
OpraHU3MOB, COCTaB PHUPOTHBIX
MCTOYHUKOB YTJIIEBOJOPOIOB, UX POJIh

B OBITY U IPOMBIIIIICHHOCTH.

[IpoBOIUTH BEIYHUCIICHHUS 110 YPABHEHUSM
XUMUYECKUX PEAKIIHM.

[InarupOoBaTh U OCYIIECTBIISTH

Ha MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHUS,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA TIPU MPOBEJCHUU
71a00pPATOPHBIX OMBITOB M MPAKTHYECKUX
paborT.

CrnenoBath npaBuiiaM 0e30MmacHON
paboThI B TabopaTopuu

MIPY UCTIOH30BAHUN XHMHYECKOM
MOCY/IbI U 000PYI0BAHUS.

Hcronp30BaTh IPH BHIMIOJTHEHUT
y4eOHBIX 3aJJaHUI TEKCThI YIYCOHHKA,
CIIPaBOYHBIC MATEPHUAITBI
(ITeprognveckyro CUCTEMY XUMHUYECKHIX
anemenToB J[. 1. MenneneeBa, Tabiuiry
PaCTBOPUMOCTH KUCJIOT, OCHOBAHUU U
coJiel B BOJIC, DJICKTPOXUMUUYECKHUM PsiTT
HaIpsKEHUN METAIOB)
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anmasa, rpadura, QpyepeHa.
O3HaKOMJICHHE C TIPOLIECCOM afcopOLUu
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPONUCTBOM
IIPOTHUBOTa3a.

O3HakoMIIEHHE C TPOAYKIIHEH
CUJIMKATHOMN MPOMBIIIIICHHOCTH
(Buaeomarepuaiibl: cuIIMKaTHAs
IIPOMBIIIIEHHOCTH ).

Mopenu MoJIeKyJl OpraHuYeCKHUX
BEILECTB.

JlabopamopHhuwiii onvim:

[Tonyuyenue, cobrpanue, pacro3HaBaHUE
Y U3YUYEHHE CBOMCTB YTIIEKUCIIOrO rasa.
[IpoBenieHNEe KaUE€CTBEHHBIX pPEaKIUi

Ha KapOOHAT U CUJIUKAT-UOHBI U
W3YUYEHUE NMPU3HAKOB UX MPOTECKAHUSI.
Ipaxmuueckue pabomol:

Ne 4. TlonyueHue yriaekucnoro rasa,
U3y4YE€HUE €r0 CBOUCTB.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3a7a4 1o teme «BaxxHene HeMeTalIbl
U UX COCTUHEHUS»

Buviuucnenus:

10 YPAaBHEHUSIM XUMHYECKUX PEaKIINil

Hroro no paszneny

25
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Pa3nen 3. MeTa/l1bl H UX coeaAnHCHUA

3.1

OO01ue cBoMcTBa
METAJLJIOB

4

OO0mas xapakTepUCTUKAa XUMUUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
noJsioxkeHus B [lepuonnyeckoit cucteme
XUMUYECKUX IJIEMEHTOB

J.1. MenneneeBa v CTpOCHUS aTOMOB.
Crpoenune metamioB. Merainueckas
CBSI3b M METAJIMYECKas
KPUCTAJJINYECKAsl pELIETKA.
DJIEKTPOXUMHUYECKUAN PSIJT HANIPSKEHUN
MeTaII0B. DU3UYECKUE U XUMUYECKUE
cBoicTBa MeTayuioB. O0mIMe cnocoosbl
noxyuyeHus metamioB. [loHsTue

0 KOppPO3UU METAJIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI KX OT KOPPO3HH.
CnnaBsbl (cTanb, 4YyTyH, JIOPATFOMUHUM,
OpoH3a) U UX MPUMEHEHUE B OBITY U
MPOMBIILJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoucmpayuu.

OO6pa3ipl METAIIJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaJIJIOB (BO3MOKHO MCIIOIB30BaHUE
BUJICOMATEPUAJIOB).

Jlabopamopnvie onvimul:
O3HakomIIeHHE ¢ 00pa3liaMyu METaIOB U
CILJIaBOB, UX (PU3UUYECKUMH CBONCTBAMM.

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHM
Y IPUMEHSITh 3T MOHSITHUS NIPU OMTUCAHUU
CBOWCTB BEILECTB U UX ITPEBPALLCHUN.
OOBsACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-
METAJIJIOB U UX COEMHEHNUM C YUYETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAJIIOB,
o011e PU3NIEeCKUe U XUMHUUECKHE
CBOMCTBa METAJIJIOB.

XapakTepusoBaTh 00I1e CTIOCOObI
MOJTYy4YECHUS METAJIIOB.

OnuceIBaTh CIOCOOBI 3aIITUTHI METAIJIOB
OT KOPPO3UH.

CrnenoBath npaBuiaM O€30MacHOM
paboThI B 1a0OPATOPUH MPU
MCTO0JIb30BaHUU XUMHUYECKOM MOCY bl U
000pyI0BaHUSI.

[Tpou3BOIUTH BEIYUCIICHUS

110 YPaBHEHUAM XUMHUUYECKUX PEAKIIUH,
€CJIM OJIUH U3 PEareHTOB COACPKHUT
MIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B T1ape WJIU TPYIIIE.

Hcnonb30BaTh MpU BHINOJIHEHUH
y4eOHBIX 33JIaHUN TEKCThI yUeOHUKA,
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Buviyucnenus:

[0 YPaBHEHUSIM XUMUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEarcHTOB COACPIKUT
MpUMecH

CIIPaBOYHBIE MaTEpHUaIbI
(ITepponueckyto CUCTEMY XUMUYECKUX
anemenToB J[. 1. MenneneeBa, Tabuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U
CoJIeH B BOJIC, DJICKTPOXUMUUCCKUIN DS
HaIpPsHKEHUI METAIIIIOB)

3.2

Baxnuenimune
METAJUIbI U UX
COE€IMHEHUSA

16

[[{enouHbIe METAIBI: ITOJIOKECHHUE

B [Ieprnoanyeckoil cucteMme XuMHUYECKUX
aneMmeHToB .M. MenzaeneeBa, crpoeHue
MX aTOMOB, HAX0XJAEHUE B IPUPOJIE.
duznyeckrue 1 XMMUUYECKHE CBOMCTBA
(Ha mpuMepe HaTpud U Kaius). OKCHIbl
Y TUJPOKCHUJIBI HATPUS U KaJIUSL.
[IprmMeHeHne METOYHBIX METAJUIOB U UX
COCJIMHCHMHU.

[IlemoyHO3eMEIbHBIC METAJIIBI MATHUN U
KaJIBLIMI: ToJiokeHne B [lepuoanueckon
CHCTEME XMMUYECKHUX DJIEMCHTOB

JI.1. MenpaeneeBa, CTpOCHUE UX ATOMOB,
HaxXOXJeHHE B pupoje. Guzndeckue u
XUMHYSCKHE CBOMCTBA MarHus 1
Kanelua. Baxxaeiimue coequHeHUs
KaJbIUsl (OKCH/I, TUIAPOKCHI, COJIN).
JKEcTKOCTh BOJIBI U CTOCOOKI €€
YCTPaHECHUA.

ATIOMUHMI: TIOJIOKCHHE

B [leproanyeckon cucremMe XuMUYeCKUX

OOBACHATD 00IIHME 3aKOHOMEPHOCTHU

B U3MCHCHUH CBOMCTB 3JIEMEHTOB-
METaJIOB ¥ X COCTMHCHHUH B TPYIIIax

C Y4€TOM CTPOECHUS UX aTOMOB.
XapakTepuzoBaTh (HU3NYECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
METaJIOB U UX COSAUHEHUH (OKCHJIOB,
TUIAPOKCHUIOB, COJICH), CITOCOOBI UX
MOJTy9YCHHUS, IPUMCHECHHE W 3HAUCHHC

B TIPUPOJIE ¥ )KU3HU YeTIOBEKA.
YcranaBnmBaTh MPUYUHHO-
CIICICTBCHHYIO CBSI3b: CTPOCHUE
BEII[ECTBA — CBOWCTBA — MPUMEHEHHE —
Ha TIpUMepax U3ydyaeMbIX BEIIECTB.
Pacmo3naBaTh ¢ MOMOIIBIO KAYeCTBEHHBIX
peaKIuii HOHBI METAJJIOB: MarHus,
KaJIbLIMs, aJIOMHUHHMS, IIUHKa, xkene3a (11)
u xenesa (I11), menu (11).

JlokaspIiBaTh aM(OTEPHBIN XapakTep
OKCHJIOB M TUAPOKCHJIOB ATFOMUHUS U
ITUHKA.
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anemenToB JI.1. MeHneneeBa, CTpoeHue
aToMa, HaXO0XJICHUE B IPUPOJIE.
DU3NYECKHUE U XUMUYECKUE CBOMCTBA
amroMuHUSA. AM(POTEpHBIC CBOMCTBA
OKCHJa U TUAPOKCHIA AITFOMUHUS.
JKenezo: nmonoxenue B [lepuognueckoit
CHUCTEME XHUMHYECKHUX DJIEMEHTOB

JI.1. MenneneeBa, CTpOEHHE aTOMa,
HaxoieHue B npupojae. dusnyeckue u
XHMHYECKHE CBOMCTBA kene3a. OKCUIbI,
ruapokcuabl u conu xkenesa (1) u sxenesa
(I1I), ux cocraB, CBOICTBA U MOJyYCHUE.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOACHCTBHUS OKCH/IA
KJIBIIUSL U HATPUS C BOJOM (BO3ZMOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OxpalmBaHue TJIaMEHH HOHAMU HaTpHS,
KaJIUS ¥ KalbLKsl (BO3MOYKHO
WCIIOJIb30BaHNE BHJICOMATEPHAIIOB)
HccnenoBanne CBONCTB KECTKOU BOJEI.
IIpouiecc ropeHus xene3a B KUCIOPOJIEC
(BO3MOXXHO HCITOJIb30BaHHUE
BHJICOMATEpUAIOB).

JlabopamopHvie onvimoi:

IIpoBeneHne KauyeCTBEHHBIX peaKIui
Ha MOHBI (MarHus, KaJIbIMs, ATFOMUHUSI,

[ImaHnpoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMHUECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMUS,
JIeJaTh BBIBOJIBI 110 PE3YyJIbTATaM
AKCIIEPUMEHTA MPU MPOBEICHUU
71a00pPaTOPHBIX ONBITOB U MPAKTHYECKUX
pabor.

CrnenoBaTh npaBuiiaM 0e€30mMacHON
paboThI B labopaTtopuu

MIPU UCII0JIb30BAHUHN XUMHUYECKON
oCcyAbl 1 000PYIOBaHMUS.

[Ipon3BOAUTE BBIYUCICHUS

10 XUMUYECKUM YPaBHECHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM TpyIIe.

BricTpanBaTh pa3BEpHYThIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOH

Ha nH(pOpMaINIO U3 yueOHUKA U
CIIPABOYHBIX MAaTEPHUAIIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
amnrnapar Kypca XuMHUH
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1uHKa, sxenesa (II) u xenesa (I11), meau
(11), omrcanne MPU3HAKOB UX
MPOTEKAHMUS.

HccnenoBanne aMmpOTEpHBIX CBOHCTB
TUIPOKCUJIA ATIOMUHUS U TUAPOKCUIA
IIAHKA.

IIpaxmuueckue pabomol:

Ne 6. J)KécTkocTb BOABI 1 METOMEI €€
yCTpaHEHHUS.

Ne 7. Pemenue skcnepuMEeHTAIIbHBIX
3a/1a4 1o TeMe «BaxHeime MeTaibl U
UX COCTUHEHUS.

Buiuucnenus:

10 YPaBHCHHUSIM XUMHUYCCKUX PEaKIIHiA,
€CJIM OJIMH U3 PEareHTOB JIaH B N30bITKE
WJIU COJICPKUT MPUMECH;

MAaCCOBOM JIOJIM BbIXO/a MPOJIYKTa
peakiuu

Hroro no pazneny 20

Pasznen 4. Xumus 4 oKpy:xawias cpeaa

4.1

Xumus " 3
OKpY KaroImas cpeaa

BemecTBa 1 MaTtepuansl B IOBCEAHEBHOM
KW3HU YenoBeka. bezomacHoe
UCIIOJIb30BaHUE BEILIECTB U XMMUYECKUX
peakuuii B ObITy. [lepBas momoiup rnpu
XUMHYECKUX 0KOTraxX U OTPaBJICHUSAX.
XHUMHUYECKOE 3arps3HEHNE OKPYKAOLIEH
cpensbl (IpeaesibHast 10y CcTUMast

Xapaktepu3oBaTh POJIb XUMUU

B Pa3NUYHbBIX cepax AesTeTbHOCTH
JIFOIeH, OCHOBHBIE BEIIECTBA U
MaTepualibl, IPUMEHSIEMbIC B )KU3HU
COBPEMEHHOT0 YEJIOBEKA.

OOBSCHATH yCIIOBUS 0€30I1aCHOTO
WCIIOJIb30BaHUs BEIIECTB M XUMUYECKHUX
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KOHIIEHTpaIus BelecTB. Posib Xxumun

B PEIICHUHU SKOJIOTHYECKUX MTPOOIIEeM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

N3ydenue oOpasoB MmaTepraioB
(CTEKJ10, CIJIaBbl METAJIJIOB, MOJIUMEPHBIC
MaTepHuabl)

peaxuuii B ObITY.

AHaTU3UpOBATh U KPUTHUECKH
OIICHUBATh UH()OPMAITHIO O BIUSHUH
IIPOMBITIUICHHOCTH, CEITbCKOTO XO35HCTBA,
TpaHCIIOPTa U JIp. Ha COCTOSTHUE

OKPY KaIOIIeH CPe/Ibl.

YMeTb 0Ka3bIBaTh MEPBYIO TOMOIIb

IIPY XUMUYECKUAX 0XKOTaX U OTPABIICHUSX.
[IpuaMaTh ygactue B 00CYKICHUU
po0JieM XUMHYECKON 1 AKOJIOTHUECKOM
HAIPaBJICHHOCTH, BEICKA3bIBATh
COOCTBEHHYIO TO3UIIUIO IO podIeMe 1
npeiaraTb BO3MOXHBIE ITyTH €€
pelieHus

Wroro mo pazgeny: 3
PezepBHOE Bpemsi 3
OBILIEE YNCJIO YACOB 68
I10 ITPOTPAMME
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