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CocraBnena B coorBeTcTBUU ¢ DenepaibHON paboyeid mporpaMMoil OCHOBHOTO OOILIEro

oOpa3oBaHusi N0 XMMMHU _ (0a30BbIi YPOBEHD)
(HamMeHOBaHUE MpeaMeTa)

Ha OCHOBE KOHCTpYKTOpa padouux mporpamm (https://workprogram.edsoo.ru/work-
programs)

Y4eOHMKH:
O.C. T'abpuensn, U.I'. Octpoymos, C.A. Cnankos

Xumus 8(6a30Bbiit ypoBeHb) Mocksa [IpocBemenue 20251
O.C. T'abpuensn, U.I'. Octpoymos, C.A. Cnankos
Xumus 9 (6a30Bb1il ypoBeHb) Mocksa IIpocBemenue 2024r

PaCCMOTpeHa Ha 3aceganun MO yuuTesieii OMoJ0orun, reorpabri, XUMHA
(Ha3BaHUE METOAMYECKOTO O0HETMHEHNS )




[Tporoxosn Nel ot «28» aBrycra 2025r.

PykoBoautens MO Muuypuna A.H.
(monnuce) (®UO)

[HOACHUTEJIBHA A 3AIIMCKA

PaGoyast mporpaMmma 1Mo XUMHUH Ui OOYYarOIIMXCs C 3aJ€PHKKOM MCUXUUYECKOTO
pasutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 0011IeTO 0Opa30BaHMs MOATOTOBICHA Ha
ocHoBe DenepaslbHOrO TOCYAaApPCTBEHHOIO 00pa30BaTENIbHOIO CTAaHAAPTa OCHOBHOIO
obmero o6pazoBanus (ITpukaz Munnpocemenust Poccun ot 31.05.2021 1. Ne 287)
(manee — ®I'OC O0O0), DenepanbHON aAaANTUPOBAHHON 00pPa30BaATENBHON MPOTPAMMBI
OCHOBHOTO  o0miero oOpa3zoBaHusl ais  OOy4yaroUMXCs C  OrpaHMYEHHBIMU
BO3MOXXHOCTAMHU 3710poBbs ([Tpukaz Munnpocsemenus Poccun ot 24 Hos6ps 2022 1. Ne
1025), denepanbHOi paboueidt MporpaMMbl OCHOBHOTO 0OIEro 0O0pa3oBaHUsS 110
yueOHOMY TMpeAMeTy «XuMus»,pabodeil mporpaMMbl BOCIUTAHUS, C Y4YETOM
pacnpeiesieHHbIX M0 KjlaccaM HpOBepsieMbIX TpeOOBaHUM K pe3yabTaTaM OCBOEHUS
®denepallbHOM aJanTUPOBAHHON 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus 11 0Oy4arOIIUXCsl C 3aJEPKKOM MCUXUYECKOrO Pa3BUTHS U JIEMEHTOB
COJEP)KAHMSI, TMPENCTABICHHBIX B YHUBEPCAIBbHOM KOAM(PHUKATOPE MO XHMHH,
Konnenmuu mnpenogaBaHus ydeOHOro nmpeamera «XUMHsS» B 00pa30BaTEIbHBIX
opranuzanusx PO, peanusyromux 0CHOBHbIE 00111€00pa30BaTEIbHbIE POTPAMMBI.

[Iporpamma o xumuu pazpaboTaHa ¢ LEIbI0 OKa3aHUsS METOAMYECKOM MOMOIIU
YUHTEIO B CO3/IaHUH paboveil mporpaMMbl O y4eOHOMY MPEAMETY.

VYuebnsiii  npeamer  «XWMHUS»  BXOJAUT B NOPEIMETHYIO  00JacTh
«EcTecTBeHHOHayuUHbIe NpeaMeETh». B cHucTeMe ecTeCTBEHHOHAayYHOTO OOpa3oBaHMs
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMaeT BaXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIBI,
(GbOpMHpPOBAaHUM HAyYHOW KApTUHBI MHUpA, CO3JaHUU OCHOBBI XMMHYECKUX 3HAHUM,
HEOOXOJUMBIX ISl TIOBCETHEBHOM >XU3HHU, HABBIKOB 3/I0POBOTO M 0€30MacHOro Jis
YyelloBeKa M OKpYyKawlled ero cpeabl oOpa3a >XKM3HHM, a TakKe B BOCIHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

VYcnemHocTh M3y4eHHs] XMMHH CBSI3aHA C OBJIQJCHUEM XHUMHYECKUM SI3BIKOM,
coOnro/lecHneM TMpaBuil  Oe3omacHod pabOThl MpPU  BBINOJIHEHHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBSI3€M XUMHUH C IPYTUMU MpEeAMETaMU
IIKOJIBHOTO Kypca.

[Iporpamma BKJIIOYaET B ¢€0s1 OCHOBBI HEOPTaHUYECKOW M OPraHUYECKON XUMUMU.
['maBHOM Maeel mporpamMMel SIBJISIETCSl CO3/1aHNEe 0a30BOr0 KOMILIEKCA OTTOPHBIX 3HAHUM
M0 XUMHH, BBIPAXEHHBIX B (hOpME, COOTBETCTBYIOILIEH BO3pacTy OOYYAIOIIMUXCS U UX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B conepkaHnn JaHHOrO Kypca MPEeACTaBICHbI OCHOBOIIOIATAOIINE XUMUYECKUE
TEOPETHUYECKUE 3HaHMWS, BKJIOYAIOIIME HM3YyYEHHE COCTaBa M CTPOCHMS BEILECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUs, IPOTHO3MPOBAHHWE CBOWCTB BEIIECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUMN U ITyTE€N yIIPABICHUS UMU
B LIEJISIX MOJYyYEHHUS BEIIECTB U MATEPUAJIOB.
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TeopeTnyeckyro OCHOBY M3YUEHHUSI HEOPraHUYECKON XWMHH COCTABISIET ATOMHO-
MOJIEKYJIsApHOE yueHue, llepuommueckuii 3akoH .M. MenneneeBa ¢ KpaTKuMu
CBEICHUSIMU O CTPOCHUM AaToMa, BHUIAX XHUMHUYECKOM CBSA3M, 3aKOHOMEPHOCTSX
IPOTEKAHUSI XUMUYECKHUX PEAKIIUI.

B u3yueHnn Kypca 3HauyuTEIbHAS POJIb OTBOJAMUTCS XUMHUYECKOMY SKCIIEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX M JIADOpATOPHBIX paboT, OMUCAHUIO PE3yIbTaTOB
YUYEHHUYECKOTO SKCIIEPUMEHTAa, COOJIOJICHUI0O HOPM U TIpaBui Oe30macHoil paboThl B
XUMHUYECKOU J1abopaTopuH.

Peanuzanus 7aHHO# IporpaMMBbl B Tipolriecce 00y4deHus MO3BOJIUT 00y4aromuMes
c 3IIP ycBOUTH KJIIOUEBBIE XMMHYECKHE KOMIIETEHIIMM W MOHSTH POJIb U 3HAUYCHUE
XUMUHU CPEJIU JIPYTUX HAYK O IPUPOJIE.

N3ydyenne xumuu crnocoOCTBYeT (HOPMHPOBAHHUIO Yy OOYYArOMIMXCS HAYYHOTO
MHUPOBO33pPEHHUS, OCBOCHHMIO OOIIEHAYYHbIX METOAOB (HAOMIOIEHHE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJICTUPOBAHKUE), OCBOCHHUIO MPAKTUYECKOTO NPUMEHEHHUS HayYHBIX
3HAaHUW, OCHOBAaHHOIO HAa MEXMIPEAMETHBIX CBS3SIX € mnpeaMeramu «OKpyKarolinii
mupy», «Duzukay, «buonorus», «l'eorpadpus», «Marematuka» u HopMuUpyer
KOMIIETCHIIUM, HEOOXOJUMBbIE JJisi MPOJOJDKeHHs oOpa3oBaHHMs B 0OJAcTH
€CTECTBEHHBIX HAYK.

N3yyenue XuMuM CHOCOOCTBYET pa3BuTUIO y oOydarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHMs,  (YHKIMOHAJIBHOM  T'PAaMOTHOCTH,  yMEHHS
BOCHPUHUMATh M KPUTHYECKH aHAIM3UPOBaTh HHGOPMAIUIO, TPEACTABICHHYIO B
paziuuHbIX Gopmax. 3HAUUMOCTh TpeAMETa JJIsl Pa3BUTHUS KU3HEHHON KOMIIETCHIIUU
oOyvatomuxcsi ¢ 3I[IP 3akmrouaercss B YCBOGHMHM OCHOBbI XUMHYECKHUX 3HAHUU,
HEOOXOAMMBIX /JI1 MOBCEIHEBHOM XM3HU; HABBIKOB 370POBOTO M OE30MACHOrO ISt
YeJIoBeKa M OKPY’Kalollleld ero cpeibl oopasza *U3HH; (POPMUPOBAHUM SKOJOTUYECKON
KYJBTYPBI.

[Iporpamma oTpaxkaeT cojaepkaHue 0oO0ydeHUs mpeaMery «XUMHUs» ¢ y4eToM
0co0bIX 00pa3oBarenbHbIX MoTpedbHocTelt obyvaronuxcs ¢ 3[1P. OBnanenne yueOHbIM
MpPEAMETOM «XUMHUS» MPENICTABISACT OMPEICICHHYIO TPYAHOCTh JJISI O0YYaIOIIUXCS C
3I1P. D10 cBsi3aHO ¢ OCOOECHHOCTSMH MBICIIUTEIIBHOM JESATEILHOCTH, IEPHUOINICCKUMHU
KOJICOaHUSIMU BHUMAHMS, MAJIBIM 00b€MOM TMaMSTH, HEIOCTATOYHOCTHIO 0OIIIEero 3amaca
3HAHUW, MOHUXEHHBIM ITO3HABATEIbHBIM HHTEPECOM W HU3ZKHM YPOBHEM PEYEBOTO
pa3BUTHSL.

Jlns mpeonoseHuss TPYAHOCTEW B H3YYEHUM Y4YEOHOro mnpeamera «XHUMHs)
HeoOxoaMMa ajganTanusi o0beMa U XapakTepa yueOHOro Marepuaia K Mo3HaBaTelIbHbIM
BO3MOKHOCTSIM JAHHOW KAaTEropuu OOYyYaroluXcCs, YYeT UX OCOOEHHOCTEH pa3BUTHS:
WCIIOJB30BAaHUE AJITOPUTMOB, BHYTPHUIIPEAMETHBIX U  MEXKIPEIMETHBIX CBS3EH,
MOCTENIEHHOE YCJIOKHEHUE N3Yy4aeMOro MaTepuara.

[Ipy wu3yyeHHUM XUMHHM HEOOXOJAMMO OCYIIECTBIATh B3aUMOJICHCTBUE Ha
MOJIMCEHCOPHON OCHOBE.

Teopernuecknil MaTepuag peKOMEHAYETCS M3y4daTh B IPOLIECCE MPAKTHUYECKOU
NEeATEeIbHOCTU. BO3MOXKHO BBIJIEJICHHE OTIEJbHBIX YPOKOB Ha PEILICHHUE 33a/1ad B CBSI3U
CO CIIOKHOCTBIO aHanm3a Tekcra oOydarommmucs c 3I[IP. Opranmyeckoe eTuHCTBO
MPAKTUYECKOW ¥ MBICIUTEILHON JeATEeIbHOCTH OOYYaroluXcsi Ha YpPOKaxX XUMHHU



CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUH U
ymeHuil. Ocoboe BHUMaHUE MPU U3YYCHUH XUMHUH YAENIAECTCS U3YUCHHUIO «CKBO3HBIX)
HNOHATUI ¥ (OPMUPOBAHUIO HaBbIKa CTPYKTYPUPOBAHUS MaTepHUaa.

[enu u 3a7aun U3yyeHus yueOHOro mpeamera « XuMHUs»

OO0mue uenu u3y4YeHUs Yy4yeOHOro rmnpeameTa «XUMHUS» MPEJICTaBICHB B
®enepanbHOil  pabodeil mporpaMme OCHOBHOTO oOmiero oOpazoBanusi. OHu
aKTyaJIM3UpPOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIETO
o0pa30oBaHMsl, HANPABICHHOCTH OOYyYEHMs HA PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBanue e€ uHTEIIEKTa U oOmiell KyiabTypbl. OOyueHHEe YMEHHUIO YUUTHCA H
IPOJOHKATh CBOE 00pa30BaHME CaMOCTOSITENIBHO B HACTOSAIIEE BPEMs SBIISCTCS OJIHOM
U3 BOKHEHIINX (PYHKINHN y4eOHBIX MPEIMETOB, B TOM YHUCIIE U « XUMUNY.

s oOyuatomuxcst ¢ 3[1P, Tak ke, kKak W 11 HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTebHYIO porpammy,
JOMUHUPYIOIEE 3HAaUCHHUE MTPUOOPETAIOT TaKUE 1IEJIU, KaK:

GopMUpOBaHUE  MHTEJUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PELIEHUH, CTOCOOHOM alanTUpOBaThCA
K OBICTPO MEHSIOIUMCS YCIIOBHSIM JKU3HU;

HaMpaBJI€HHOCTh OOY4YEHHs] HAa CHUCTEMAaTHYECKOE NPUOOIIEHUE Ydalluxcs K
CaMOCTOSATEJIbHOM ITO3HABATEIbHOM NESITEIIBHOCTH, HAYYHBIM U IPAKTUYECKUM METOJaM
NO3HaHUs, POPMUPYIOIIUM MOTHUBALIUIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUU;

o0OecrieyeHnue YCJIOBHH, CIOCOOCTBYIOIIUX NPUOOPETEHUIO OOy4arOUMMUCS
OMbITa Pa3HOOOPA3HOU AESATENIBHOCTH, MIO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTHO4EBBIX KOMIIETEHIIMM ), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3IMYHbBIX BUIOB
NEeSATENbHOCTH;

dbopMHpoBaHUE YMEHUN OOBACHATH U OLICHUBATH SIBICHHS OKPY>KAIOIIET0 MHUpa
Ha OCHOBaHMWM 3HAHUU U OMbITA, TOJYYCHHBIX MPU U3YUCHUN XUMHUH;

dopMupoBaHue y OOyYaroIIMXCsl TYMAaHMCTUYECKHUX OTHOIICHUN, MOHMMAaHUS
LEHHOCTH XUMHUYECKUX 3HAaHUN UId BBIPAOOTKM SKOJOTHMYECKH Ie1eco00pa3Horo
MOBEJICHUS B OBITY U TPYIOBOM JEATEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 37I0POBbS U
OKpY>Karolle MMPUPOIHOMN CPeNbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOECHHS OOIIEYEIOBEUECKUX LIEHHOCTEHN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUINIET0 00yUYeHHUS.

Kypc HanpasiieH Ha pelieHue cleayonmx 3a1ad, 00ecneurnBaronnX peann3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JEATEIBHOCTHOIO MOAXOJOB K OOYYEHHIO XUMUU
obyuatomuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX IMPEACTABICHUNA O
BEIIECTBAX, UX MPEBPALECHUAX U MPAKTUYECKOM PUMEHEHUH; OBJIaJICHNUE MOHATUNHBIM
anmnaparoM U CUMBOJUYECKUM SI3bIKOM XUMUU;

OCO3HAaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMMHUYECKOW HAyKH Kak o0nacTu
COBPEMEHHOIO €CTECTBO3HAHMS, XWMHUYECKUX TMPEBPAILECHUN HEOPraHWUYECKUX U
OPraHMYECKHUX BELIECTB KaK OCHOBBI MHOTHMX SIBJIE€HUW >KUBOW M HEKHUBOW NPUPOIBI;
yriryOeHHne MpeICTaBICHU 0 MaTepUaJIbHOM €IMHCTBE MUPA;



OBJIaJICHNE OCHOBAMH XUMHUYECKON IPAMOTHOCTH: CTIOCOOHOCTBIO aHAIM3UPOBAThH
U OOBEKTUBHO OIICHUBATh >KU3HEHHBIC CUTYallU, CBA3aHHBIE C XHWMHUEH, HaBbIKAMU
0e30macHOro OOpallleHusi ¢ BEIECTBAMM, MCIOJIb3yEeMbIMH B MOBCEIHEBHOW >KU3HU,
YMEHUEM aHAJIM3UPOBATh U IUIAHUPOBATh SKOJOTMYECKH O€30MacHOEe TOBEICHHUE B
LEJISIX COXPaHEHUS 3I0POBbsS U OKPYXKAIOIIEH CPE/Ibl;

dbopMHUpOBaHUE YMEHUN yCTaHABIMBATH CBA3M MEX]y peajbHO HaOII0IaeMbIMU
XUMUYECKUMHU SIBJICHUSIMUA U TPOLECCAMH, MPOUCXOJAIIMMUA B MUKPOMUPE, OOBSICHATH
MIPUYUHBI MHOTOOOpa3Hs BEIIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHMUS, a
TaKXe 3aBUCUMOCTh IPUMEHEHHUS BEUIECTB OT UX CBOMCTB;

MPUOOPETEHUE OMbITA UCIOIb30BAHUS PA3TUYHBIX METOIOB U3YUYCHHS BEIIECTB,
HaOMIONEHUSI 32 MX MPEBPAlICHUSMH TPU MPOBEICHUM HECIOKHBIX XUMHYECKHUX
AKCIIEPUMEHTOB C MCIOIb30BAaHUEM JAOOPATOPHOrO 000PYIOBaHUS U TPUOOPOB;

dbopMupoBaHuEe TPEACTABICHUN O 3HAYECHUHM XUMUUYECKOW HAYyKW W PEIICHUU
COBPEMEHHBIX HKOJIOTUYECKHUX MPOOIEM, B TOM YUCIIE B MPEAOTBPAIICHUN TEXHOTCHHBIX
Y DKOJIOTUYECKHUX KaTacTpod.

Ocol0enHocTH 0TOOPA U aJANITAIIMU Y4eOHOT0 MAaTEePHAJIA N0 XUMHHU

OOyueHue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOAMMO CTPOUTHh Ha CO3/IaHUU
ONTUMAJIBHBIX YCIIOBUM JJII YCBOCHMSI MPOTPAMMHOTO MaTepuaia OO0y4YarolUMHUCS C
311P. Bonpiioe BHHMaHHME JOHKHO OBITH YIEIEHO OTOOpYy ydeOHOro marepuaia B
COOTBETCTBUH C MPUHIIMIIOM JOCTYITHOCTH MIPU COXPAaHEHUU OOIIero 6a3o0BOro ypoBHS.
OH 10MKEH MO COACPKAHUIO U 00BeMY OBbITh aAaNTUPOBAHHBIM JJISI 00YUYAIOIIUXCS C
3IIP B COOTBETCTBUM C HUX OCOOBIMHU 00pa3oBaTeNbHbIMH MOTpeOHOCTsAMH. Criemyer
o0JieryuTh OBJaJeHue MatepuasioMm oOydatromumucs ¢ 3I[IP mocpenctBom ero
JETaTbHOTO OOBSICHEHUSI ¢ CUCTEMATUYECKUM MOBTOPOM, MHOTOKPATHON TPEHUPOBKOM
B MPUMEHEHUU 3HAHUHN C MCIOJIb30BAHHEM MPUEMOB AJITOPUTMHU3ALMNN U BU3YaJIbHBIX
ornop, 00y4deHus CTPYKTYpHUPOBAHUIO MaTepuUala.

Bbonbiioe 3HaueHHe A MOJHOIIEHHOTO YCBOEHHS Y4YEOHOro maTepualia UMEeT
OTOopa Ha MEXKIPEIMETHBIE CBSI3M BOIPOCOB, U3yYa€MbIX B JAHHOM KypcC€, C TaKUMU
yueOHbIMU TipenMeTramMu  Kak «['eorpadus», «Dusukay, «buonorus». Ilo3omsis
paccMaTpuBaTh OJIWH M TOT K€ Y4YeOHBIH MaTepuan C pPa3HbIX TOYEK 3pPEHUs,
MEXIPEIMETHBIC CBSI3M CITIOCOOCTBYIOT €r0 JIyYIlIEMYy OCMBICIICHHIO, 00Jiee MPOYHOMY
3aKPEIJICHUIO TTOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUIA.

[Ipy moAroToBKE K YpOKaM Y4YUTEIbh JOJDKEH MPEeaycMOTpeTh (OPMHUPOBAHUE Y
oOy4Jaronuxcsi yMEHUN aHAIU3UPOBATh, CPABHUBATH, 0000IIATh M3yYaeMblil MaTepual,
IJIAHUPOBATh TMPEACTOSNIYI0 paldOTy, OCYIIECTBIATH CaMOKOHTposib. HeoOxomumo
MOCTOSIHHO CJICAUTh 3a TMPaBWIBHOCTBIO pedyeBOro oO(opMIIeHUs] BBICKAa3bIBAHUM
obyuatormuxcs ¢ 311P.

B cBs3u ¢ 0COOCHHOCTSIMM TIOBEJEHUSI U AesATENbHOCTH, oOydaronuxcsi ¢ 3I1P
(pacTOPMOXKEHHOCTh, HEOPraHU30BAHHOCTH) HEOOXOAUM CTPOKAWUIIUNA  KOHTPOJIb
COOJIO/IEHUS TIPaBUJI TEXHUKH O€30MaCHOCTH MPHU MPOBEICHNUU JT1ab0paTOPHBIX padoT B
XUMUYECKOM KaOWHETE.

IIpumepHble BuAbI aeaTedabHOCTH oOy4daromuxcsa ¢ 3IIP, o0yciaoBiaeHHbIe
0co0bIMHU 00pa30BaTeJbHBIMU NMOTPEOHOCTAMH U 00eCIeYNBAKOIINE OCMBICIIEHHOE
O0CBOEHHE COIEPKAHNM 00pPa30BaHMS MO MpeaAMeTy « XUMUD)



Conmepxanue BUAOB aesTenbHOCcTH oOywatoniuxcs c¢ 3IIP Ha ypokax Xxumuu
onpenensieTcss UuX 0coObIMU O00pa3oBaTeIbHBIMU MNOTPEOHOCTAMH. [loMuMO HIMPOKO
ucnoabzyembix B @OII OO0 o6mmx g BceX 00y4aroIMXCs BHJIOB JESTEIBHOCTH
CeNyeT YCWIUTh BUJIbl ACATENBHOCTH, CHEIU(GUYHBIE [UIsI JIaHHOM KaTeropuu
oOyyaroruxcs, 111 00ecrneyeHnss OCMBICIICHHOTO OCBOEHUS COJIepKaHUsl 00pa30BaHUs
0 MpEeAMETY: YCWICHHE MPEAMETHO-NPAKTUUECKONW ACSTENIBHOCTH C aKTUBU3AIUEH
CEHCOPHBIX CHCTEM; YepelOBaHUE BUJOB JESITEIBHOCTH, 33J€HCTBYIOLIUX PA3ITHUYHbIE
CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaia ¢ OMOPOM Ha aJIrOPUTM; «IIOIIArOBOCThY B
M3YYEHUU MaTepualia; MCIOJIb30BAHHUE JTOMOJHUTEIBLHON BU3YyaJbHON OMOpPHI (ILJIaHbL,
o0pasIipl, CXeMbI, IA0JIOHBI, ONIOpHbIe Tabmuiibl). [yig pa3sutus y odydarommxcs ¢ 3[1P
YMEHHs JeNaTh BBIBOABI, (OPMHpPOBAHHS TPaMOTHOTO PEUYEBOTO BBICKA3bIBAHUS
HEO0OXOJMMO HCIOJB30BaTh OMOpHBbIE cioBa W kiumie. Ocoboe BHUMAHHE CIEIYET
YVACIUTh OOYYEHHUIO CTPYKTYpUPOBAHHUIO MaTepuaia: COCTaBICHUE PHUCYHOUHBIX U
BEpOANBHBIX CXEM, COCTaBJieHME TalJiMll, COCTAaBJIIEHUE KJIACCU(PHUKALUU C
0003HAaYEHHBIMU OCHOBAHUSAMHU JJIsl KJIacCU(UKALMU M HAINOJHEHUE UX MpUMEpaMu U
Ap.

[TpumepHas TemaTuyeckas U TEpMUHOJIOTHYECKas JieKcuka cooTBeTcTByeT POII
000.

Jna oOyuaromuxcst ¢ 3[IP cymiecTBeHHbIMU SIBJSIIOTCS NPUEMBI palbOTHI ¢
JEKCUYECKUM MarepuasoM 1o npenmery. llpoBonurtcs cneumanbHas paboTta 1o
BBEJICHUIO B aKTHUBHBIA CJIOBAapbh OOYyYarOUIMXCSl COOTBETCTBYIOLIEH TEPMHHOJIOTHU.
N3yyaeMble TEpMUHBI BBOJATCS HA MOJMCEHCOPHOW OCHOBE, 00s3aTelibHA BU3yasbHas
MOJJIEPKKa, AJITOPUTMBI pa0OTHI C OMPEEICHUEM, OTOPHBIE CXEMBI JUJISl aKTyaJln3aluu
TEPMUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBUM ¢ DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro o0pa3oBaHUs y4eOHBIN MpeaMeT «XUMHUS» BXOIUT B
npeaIMeTHyo obnacte «EcTecTBEeHHOHayuHbIE MPEIMEThD U SIBISETCS 003aTeNIbHBIM
I U3YYECHHUSL.

YyebHbIM MIaHOM Ha €€ u3ydeHue oTBeAeHOo 136 ydueOHbIX YacoB — Mo 2 4 B
HEJENIo B 8 1 9 K1accax COOTBETCTBEHHO.

B pamkax peanuzanuu npodeccronanbHoro MunuMyma ypok Nel, 57 B 8 kiacce, Ne63,

65 B 9 kiacce, UMEIOT MPOGHOPUEHTAIIMOHHYIO HAIIPABIECHHOCTD.

Copnepxanue y4eOHOro mpenMera «Xumus», npeactaBieHHoe B DenepanbHOU
paboueit mporpamme, cooTtBercTByeT @OI'OC OO0, pazpabotaHo ¢ ydeToM
denepanbHOl  OCHOBHOW  0Opa30BaTENbHOW  MPOTPAMMBI  OCHOBHOTO  OOIIETO
oOpazoBaHusl MO Yy4yeOHOMY TmpeaMeTy «XHUMHs», COOTBETCTByeT DenepanbHOM
aJanTUPOBAHHONW OCHOBHOW 00pa3oBaTeIbHOM MpOTrpaMMe OCHOBHOTO — OOIIETO
oOpa3oBaHMs 00YHAIOIINXCS C 33ACPHKKOIM CUXUUYECKOTO Pa3BUTHSI.

COLAEPXAHUE YUYEBHOI'O ITPEIMETA « XMW A»



COHEP)XAHUE OBYUEHNA B 8 KITACCE

[lepBoHavaIbHBIE XUMUYECKUE TTOHITHUS

[Ipeamer xumuu. *Ponp xuMuM B KU3HM 4enoBeka.* Tema u BemiecTa.
du3nvecKue CBOMCTBA BEIIECTB. ATrperaTHO€ COCTOSIHUE BEIECTB. *XUMUS B CUCTEME
Hayk.* UYwucteie BemectBa M cMmecu. CrnocoObl pasneneHust cmeceid. [IpaBuia
6e30macHOro oOpalieHus ¢ BEeIeCTBaMH U JIabopaTopHbIM 00opynoBanueM. *[lonsitue
0 METOJIaX MO3HAHUS B XUMHU.™

ATOMBI U MOJEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUUYECKUX
anemMeHToB. OTHOCUTENbHAsE aTOMHAast Macca. [IpocThie U clloXkHbIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmyia. BageHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. *3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB.* OTHOCUTENbHAsT MOJIEKYJsipHass Macca. MaccoBas
JOJIsI XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

@u3nueckue W XHUMHUYECKHE SBJICHUA. XUMHUecKas peakuus. l[IpusHaku
XUMHYECKUX pEaklHil. YPaBHEHHUS] XUMUYECKUX PEAKUIUNA. 3aKOH COXPAHECHHSI MacChl
BemiecTB. Kiaccudukanus XUMHUYECKUX peakiuil  (COeIUHEHUs, pPa3JI0KEHUs,
3aMeIeHus, OOMeHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOW, C MpaBUIaMU
paboThl B JIA0OpaTOpUM W MpUEMAMH OOpallleHus C J1a0OpaTOPHBIM O00OPYIOBAHUEM;
M3y4eHUE U OINHCAHWE (PU3NYECKUX CBONCTB 00pa3llOB HEOPTAaHMYECKUX BEIECTB;
HaOmoieHne pu3nyYecKux (IUIaBICHUE BOCKA, TASTHHUE JIb/A, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCALIUSI BOJIbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE METHOMN
IIPOBOJIOKH, B3aUMOJCHCTBHE Meja C KHCIOTOM) SIBJICHWH, HAONIOACHUE W OIHMCAHHE
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pas3fioKeHHe caxapa, B3auMOJCHUCTBUE
CEpHON KHUCJOTHI C XJIOpHIOM Oapusi, paznoxkenue ruapokcuaa menu (1) npu
HarpeBaHUH, B3aUMOJCHCTBIE kele3a ¢ pacTBopoM coym Meau (I1));u3yduenue cnoco6oB
paszzneneHus cMecel (C MOMOIIbI0 MaruuTa, (GUIbTPOBAHKE, BHITIAPUBAHUE, TUCTHILISIINS,
xpomatorpadusi), TpoBeACHUE OUYMCTKA TOBAPEHHOW COJIM; HAOIIOJEHUE W OMHCAHUE
pEe3yNbTaTOB TMPOBEICHHS OMNbITA, WJUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAaccChl;
co3JlaHue MojieNiel MOJIEKYJ (IIapOCTEP>KHEBBIX ).

Baxxneinmme npeacTaBUTEN HEOPTaHUYECKUX BEIECTB

Bo3gyx — cmech razoB. CocrtaB Bo3ayxa. Kucnopoxa — 3JI€MEHT M MPOCTOE
BelecTBo. Haxoxaenue kucnoposia B mpupoze, pu3ndeckue 1 XMMUYECKUE CBOICTBA.
Peakiuu ropeHusi MpocTbIX U CIOXKHBIX BemiecTB. CocoObl MOJIyYeHHUs] KUCIOpOoaa B
nabopatopun *u npomebInuieHHOCTH.* [IpuMmenenne kuciopona. [lonstue 06 okcumax.
Kpyrosopot kucinopona B nmpupose. *O30H — ajtoTponHasi MOAUPHUKAIUSI KUCIOPOa.

TernnoBo# 3pPexT XuMHUIECKON peakiny, TEPMOXUMHYECKUE YPaBHEHHUS, IK30- U
SHAOTEPMUYECKHE PEaKMH. TOIUIMBO: Yrojb U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
napHUKOBOTO 3 (exTa, pa3pyIieHue 030HOBOTO CIIOs.*

Bonopoa — aneMeHT u npoctoe BemecTBo. HaxoxkaeHne Bogopona B MPHUPOJE,
bu3NYecKue 1 XUMUYECKHUE CBOMCTBA (Ha MpUMEpE B3aUMOJCHCTBUS C HEMETATIAMHU |
OKCHUJIaMH METAJIJIOB), IPUMEHEHHE, *CrocoObl monyueHus.* [loHsiTHEe O KUCIOTaxX U
COJISIX.



KonnuectBo BemiectBa. Monb. MonsipHas macca. 3akoH ABorazapo. MosipHbIii
00BEM razoB. PacueTsl mo xumuyeckoit hopmyse. PacueTsl MaccoBOM H0OIM XMMHUYECKOTO
AJIEMEHTAa B COEIMHEHUH, KOJMYECTBA BEIECTBA, MOJISIPHON Macchl, MOJISIPHOTO 00beMa
ra3oB. Pacuy€Tbl o XUMUYECKUM YpaBHEHUSIM.

*®dusnueckue cBoricTBa Bojbl.* Boma. Ee cocras, crpoenue u mosnekyinbsl. *Boaa
Kak pactBoputenb.* PactBopel. *IloHSTHE O HACBHIMIEHHBIX M HEHACHIIICHHBIX
pactBopax. l[lonsTue pacTBOpuUMOCTH BellecTB B Boje.* Pacuer maccoBoil monu
BEIlIECTBA B pacTBope (MpoIleHTHAas KOHLEHTpanwus). MaccoBasi 1oJisl BelllecTBa B
pactBope. *XHUMHYECKHUE CBOMCTBA BOABI (Pa3IOKEHUE, PEAKIIMUA C HATPUEM, OKCHIOM
Kanblusi, okcugom cepbl (V) peaknuu ¢ MeTtajuilaMH, KUCIOTHBIMAU M OCHOBHBIMU
okcuaamu). [lorsTre 06 ocHOBaHUSAX. Posib pacTBOPOB B MpUPOJIC U B )KU3HU YEIOBEKA.
KpyroBopor Boael B mpupoze.* 3arps3HeHuEe NPUPOAHBIX BOA. OXpaHa W OYHMCTKA
MIPUPOJIHBIX BOJI.

Baxmneiiimme  kiaccel  HeopraHmyeckux — coeauHeHuit.  Knaccuduxanus
HEOpraHmyeckux coeauHeHudd. OKCUIBI: COCTaB, Kiaccuukanus (KUCIOTHBIE,
OCHOBHBIE, *aM(poTepHbIe, HeconeoOpa3ytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuaa azora (l1)), nomenknarypa.* *[lonyyeHne* u XUMHUECKHE CBOWCTBA OKCHJIOB
(B3aumojieiicTBUe C BOAOW, Kuciotamu, meinodamu). OcHoBanus. Kiaccudukarms
OCHOBaHHU: IWMIEIOYM W HEpPAcTBOpPUMBbIE OCHOBaHUS. HoOMEHKIaTypa OCHOBaHUM.
duznueckre U XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJICHCTBHUE C OKCHIAMU
HEMETaJJIOB, KUCI0TaMu, coJisimu). *Ilomydenue ocHoBaHM. ™

Kucnotsl: coctaB, kinaccudukaiusi, HOMEHKIATypa, GU3NUECKUEe U XUMHUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METa/UIaMH, OCHOBHBIMU OKCHJAMU, OCHOBAHUSIMH,
COJISIMH, Ha TIpUMEpPE COJITHOM W CEepHOM KHUCIOT), *cmocoObl mosydeHus.™ Psia
aktuBHoctu MetaiwioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJeid,
*CcrocoObl MOTYYEHUS ™, B3aUMOJICHCTBHUE COJIEH C MeTajylaMu, KUCIOTaMu, IIeJI0uYaMu
U COJISIMU, IPUMEHEHUE.

[Tonstue 006 aMdoTepHBIX THAPOKCHIAX (HAa MPUMEpe LUHKA U *aTiOMUHHS™):
*XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHUE C KUCIOTAMHU U IIEI0OYaMH, Pa3I0KEeHUE MpU
HarpeBaHUM) U MoJIy4YeHue. ™

['eHeTnyeckass CBsI3b  MEXKAY KJaccaMM  HEOPraHMYECKUX  COEAUHEHU.
['eneTnueckue psabl.

XUMUYECKHI IKCTIEPUMEHT: KaUECTBEHHOE OMPEACICHUE COAEPKAHUS KHCIOPOaa
B BO3/IyX€; MOJIy4YEeHUE U U3yYeHUE CBOMCTB KUCJIOPO/a; HAOMIOACHUE B3aUMOICHUCTBUS
BEIIIECTB C KUCJIOPOJOM U YCIIOBHUSI BOBHUKHOBEHHMS U MPEKpaIlleHHs TopeHus (Toxapa);
03HAKOMJIEHUE C 00pa3liaMu OKCUIOB U OMMCAHUE UX CBOMCTB; MOJYYECHUE U U3YUCHUE
CBOWCTB BOJIOpojia (TOpeHue); HaOI0IeHue 00pa3lioB BEIIECTB KOJIUYECTBOM | MOJIb;
HcclieIoBaHEe OCOOCHHOCTEH pPacTBOPEHMsI BEIIECTB C Pa3IMUYHONM PAaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OIPENCIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIECTBA; B3aWUMOJICHCTBUE BOJIbI C MeTaJUIaMu (HATpUEM M KaJibIlueM) (BO3MOKHO
HCIIOJIb30BaHUE BUJIEOMATEPUAITIOB); OMNPENEIICHHE PACTBOPOB KHUCIOT U IIEJIOYEH C
MOMOINbI0  MHIUKATOPOB; HCCJIENIOBaHHE OOpa3loB HEOPraHWYECKHX BEIIECTB
Pa3UYHBIX KJIACCOB; HAOIIOJCHUE W3MEHEHUS OKPACKHM HHIAMKATOPOB B PaCTBOpax
KHUCJIOT U IeNIo4eil; u3yuenue B3aumoaeiictBust okcuaa meau(Il) ¢ pacteopom cepHoit
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KHUCJIOThI, KACJIOT C METAJUIAMU, PEAKIIUN HEUTPAIN3ALMY; TTIOJyYEHUE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHWE OJHOTO METajla JIPyrdM U3 pPacTBOpa COJIM; PEIICHUE
AKCIIEPUMEHTAJIBHBIX 33/lad 10 TeMe «BaXHEWIne KIacChl HEOPraHUYEeCKHUX
COEIMHEHUI.

[lepronuueckuii 3akoH u llepuonnueckas cucteMa XUMHAYECKUX 3JIEMEHTOB
. . Menaeneera. CTpoeHrE aTOMOB. XUMHUYECKasA CBSA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIC PEAKIINH.

[lepBble MOMBITKU KIaCCU(PUKALIMN XUMUUYECKUX 3J1eMEHTOB. [loHsITHE O Tpymmax
CXOJIHBIX 3JEMEHTOB (ILEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METAJUIbI, TaJIOTEHBI,
WHEPTHBIE Ta3bl). *DJIEMEHTBl, KOTOpble 00pa3yloT aM{QOTepHbIE OKCHIBI U
TUAPOKCUIBI. ™

[lepnognuecknii 3akoH. llepmoanueckas cHcTEMa XHMHYECKHX JIIEMEHTOB
J. . Menneneena. Kopotkonepuoanas u * IIUHHOTIEpUOAHAS ™ dbopmbl
ITepuonnueckoin cucreMbl xumuyeckux sneMeHToB [l. U. MenneneeBa. Ilepuonsl u
rpynnbl. @U3NYECKUH CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IEPHUOJA U TPYIIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifiep. *M3oTonbl.* Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX 000J10YeK aTOMOB MepBbIX 20 xumudeckux sinemeHToB [lepuonnueckoi
cucremMol J[. 1. MenneneeBa. XapakTe€pUCTHUKAa XUMHUYECKOIO JJIEMEHTa II0 €ro
nonoxenuto B [leprnonnueckoit cucreme /. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB MajlbIX MEPUOJOB U TJIABHBIX
MOATPYII, B 3aBUCMMOCTH OT aTOMHOro (MOPSAJIKOBOr0) HOMEpa 3HAuYCHHE
[Tepuoanueckoro 3akoHa u I[lepruoaMYECKON CHUCTEMBI XMMHUYECKHX JJIEMEHTOB IS
pa3BuTUs Hayku U nipaktuku. [{. 1. MenaeneeB — yu€Hblil U rpakAaHUH. ™

Xumuyeckass cBsi3b. KoBajeHTHas (MOJsipHas W HEMOJSpHAas)  CBS3b.
*DNEKTPOOTPHUIIATEIBHOCTh AaTOMOB XUMHUUECKHUX 2JIeMeHTOB.* oHHAas CBSI3b.

Crenenp oxuciieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHCJICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENIA U BOCCTAHOBUTEIH.

XUMHYECKUN OKCIEPUMEHT: H3y4YeHHe oO0pa3lioB BEHIECTB METAIOB W
HEMETAJJIOB; B3aUMOJCHUCTBUE THJIPOKCUIA LIMHKA C PACTBOPAMM KHUCJIOT U IIEJIOYEH;
[IPOBEICHUE OIBITOB, WUTHOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pa3aoKeHUs, COCTUHEHMS).

MexnpeaMeTHble CBA3U

Peanmnszanuss MeXNpeaMETHBIX CBA3€H MpU HM3YYEHUM XUMUHA B 8 Kjacce
OCYUIECTBJISIETCSL Yepe3 HMCIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ NOHATHUM, SBISIOLIMXCS CUCTEMHBIMU JUISI OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-
HAaY4YHOI'O IIMKJIA.

OO1ue ecTeCTBEHHO-HAyYHble MOHATHA: HAy4YHBIA (PakT, TUIOTE3a, TEOpHs,
3aKOH, aHAJIU3, CUHTE3, KiacCU(pUKaLs, NEPUOAUIYHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusuka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUJI, U30TOIbI,
pPaIMOaKTUBHOCTb, MOJIEKYJa, SJICKTPUYECKUN 3apsii, BEIIECTBO, TelO, OO0BEM,
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arperaTHOE COCTOSIHME BEIIECTBA, ra3, (PU3NYECKUe BEIMYUHBI, SAUHUIIEI U3MEPEHUS,
KOCMOC, TJIaHETHhI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC MOPOABI, MOJIC3HBIC
MCKOTIaeMBbIE, TOTUIMBO, BOJHBIC PECYPCHI.

COILEPKXAHUE OBYYEHUA B 9 KIJACCE

BemiecTBo u XuMuyeckasi peakius

[lepmomnueckuii 3akoH. Ilepuogmueckass cUCTEMa XHWMHYECKHX HJIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMUYECKHUX DJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KAJIHS, KAJIbLUUA U UX COCAUHECHHI B
COOTBETCTBUH C IOJIOXKECHUEM DJIEMEHTOB B [leproaudeckon cucTeMe U CTPOEHUEM HX
aTOMOB.

Crtpoenue BemecTBa: BHUAbl XUMHUYECKOW CBS3U. THNBI KPUCTALIMYECKHUX
pEmETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAIIMYECKON PEIETKH U BUIA
XUMUYECKOU CBS3U. ™

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXAyHapoaHas U
TpUBHAJIbHAsA). XMMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCAUIMXCS K Pa3IMYHBIM KilaccaM
HEOPraHUYECKUX COCIUHECHUM, TEHETUUECKAs CBSI3b HEOPTaHUUYECKUX BELIECTB.

Krnaccudukanuss XuMHYECKUX PEAKIUNA MO0 Pa3IMYHbIM MpU3HAKaM (110 YHUCIY U
COCTaBYy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY d(PQeKTy, M0 M3MEHEHUIO
CTENIEHEH OKHUCJICHUS XUMHYECKUX DJIEMEHTOB, *T0 0OpaTUMOCTH, MO Y4YaCTHIO
KaranuzaTopa).* DK30- W DHIOTEPMHUYECKHE peakiuu. *TepMOXUMHUYECKUE
ypaBHEHUA. ™

*TlonsiTie O CKOpOCTM XHMHuYecKoil peakuuu. [londarune o0 oOpaTUMBIX U
HEOOpaTUMBIX XHUMHUYECKUX peakuusx. [[oHSTHE O TOMOT€HHBIX U TeTEPOTCHHBIX
peakuusx. [loHsaTHE 0 XMMHYECKOM paBHOBECHHU. CMENIEHNE XUMUYECKOTO PABHOBECHS.
@DaKkTOpPhbI, BIUAIOIINE HA CKOPOCTh XUMUYECKON PEAKINHU U TMOJOXKECHUE XUMHUYECKOTO
paBHOBeCHS. ™

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENBHOMN peakinu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUI C UCIIOJIb30BAHUEM METO/1a SJIEKTPOHHOTO OanaHca.

Teopust 3AEKTPOIUTUYECKOW NUCCOLMALMU. DIEKTPOJIUTHUECKAsT AUCCOIUALIUS.
OJNIEKTPOJIUTBI M HEINEKTPONUThl. KaTHOHBI, aHMOHBL. *MeXaHu3M JUCCOLUALINU
BEIIECTB C pPa3JIM4YHBIMUA BHJAAMH XUMHYECKOW CBs3u. lloHatne o crenenu
mucconuanyu.* CHIbHbBIC U CIIa0bIe DJIEKTPOJIUTHI.

Peaknimn moHHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEAKIMA MOHHOTO OOMEHa 10
KoHUA. ITonmHbIEe U COKpalIEHHbIE HOHHBIE YPABHEHUS peakUuui. XUMHUYECKUE CBOKCTBA
KHCIIOT, OCHOBAaHMM U CoOJIei B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmanun. Cpena pactBopa. KadyeCcTBEHHbIE pEAaKIIMM HA KATUOHBI W AHUOHBL:
XJopua-, OpoMua-, HOAUA-, CyiabdaT-, kapOoHaT-, cuiIMKar-, (ocdar- aHUOHBI
TUAPOKCUI-UOHBI, KAaTUOHBI aMMOHMS, MAarHusl, Kajblus, aJIIOMUHMS, Keneza (2+) u
(3+), meau (2+), UMHKA, TPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAX.
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XUMUYECKUI HKCIEPUMEHT: O3HAKOMJIEHHE C MOJCISAMHU KPUCTALUIMYECKUX
pEETOK HEOPTraHMYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura U ajiMasa),
CIIOXHBIX BENIECTB (XJIOpUJA HATpHsl); HCCICJOBAHME 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKOM peakiuu OT BO3IACHCTBHUS pPAa3IUYHBIX (DAKTOPOB; HCCIIEIOBAHUE
AIIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLIECCa AUCCOIUAIIMK KUCIIOT, MIEN0Ye U
cojeil  (BO3MOXKHO  HCIIOJIb30BAaHME  BHUJACOMATEPUATIOB); TMPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKA MPOTEKAHUS PEaKluid HMOHHOTrO oOMeHa (oOpa3oBaHue
0CaJIKa, BBIICJICHHUE raza, 00pa30BaHHE BOJIbI); ONBITOB, WILTIOCTPUPYIOLIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (TOpeHHe, pEeakuuu  PasyIoKEeHHS,
COEIMHEHHUS); PAclO3HaBaHWE HEOPIaHMYECKUX BEUIECTB C MOMOIIBIO Ka4e€CTBEHHBIX
pEeaKlMii Ha HOHBI; pENIEHUE IKCIIEPUMEHTAIBHBIX 3a/]1a4.

HeMmeramibsl u ux coequHeHus

OOmast  xapakrepucTuka rajoreHoB. (OCOOEHHOCTM CTPOEGHHSI  aTOMOB,
XapakTepHble cTeneHu okuciaeHuss. CrpoeHue u (uU3NYECKUE CBOICTBA MPOCTHIX
BELIECTB — TajJOreHoB. XUMHUYECKUE CBOMCTBA Ha MpHUMEpE XJIopa (B3aUMOJCIHCTBHUE C
MeTaljlaMd, HEeMeTallaMd —  BOJAOPOJOM U  KHUCIOPOAOM, *mieroyamu™).
Xnoposogopo. CossiHas KUCIIOTa, XUMUYECKHE CBOMCTBA, *NOMydeHne™, IpUMEeHEHHeE.
*JleficTBHE XJI0pa U XJIOPOBOJOPO/Ia HA OPTaHM3M YesloBeKa.* BaxkHelme XIopuabl U
MX HaXO0XKJICHHE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB KHUCJIOPOJIa U CEPbl. XapaKTEepPHbIE CTEIIEHN OKUCICHUS.

Crpoenre W (pu3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCJIOPOJA U CEpHI.
AnnoTponHble MOIM(HUKAMK KUCIOpOAAa U Cepbl. XUMUYECKHE CBOWCTBA CEpbl
(B3auMopeiicTBe *C HemeTaulaMu™ — BOJOPOAOM M KHUCIOPOJIOM, METaJUIaMH,
*KOHLIEGHTPUPOBAHHBIMU A30THOM U CepHOUM Kucinoramu).* CepoBOAOPOA: CTPOECHHE,
¢u3znueckue U XUMHUYECKUE CBOMCTBA (KMCIOTHBIE M BOCCTAHOBHUTEJIbHBIE CBOMCTBA).
Oxcupl cepbl Kak IpeICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KucioTa: (pusndeckue
U XUMHUYEeCKHe cBoWcTBa (oOmme wu crnenududeckue). Conu CEepHON KHUCIOTHI,
KauecTBEHHas peakuus Ha cylbdar-uoH. CepHucras kuciaora. *XUMHUYECKUE peaKlny,
JeXalie B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJy4YeHUs CEpHOW KHCIOTHL ™
Haxoxnenue cepol u €€ coequuenui B npupoae. lIpuMenenne cepbl U €€ COEAMHEHUH B
ObITYy M B NPOMBIIUIEHHOCTH. *XHUMHUECKOE 3arpsA3HEHHE OKpPYKAIOIIEH CpeJbl
COCIMHEHUSIMU CePbl (KUCIOTHBIE TOXKAH, 3arPSI3HEHUE BO3/1yXa U BOAOEMOB), CITOCOOBI
ero npeaoTBparieHus. *

OOmast xapakrtepucTuka osieMeHToB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aToMOB a3o0Ta U (pocdopa, XxapakTepHbl€ CTEIIEHU OKUCICHUS.

A30T, pacmnpocTpaHeHHe B Mpupoje, (U3NYECKHMe U XHUMHUYECKHE CBONCTBA
(B3aMMOJEHCTBUE C METaJUIaMd M HEMETaulaMH - KHUCJIOpPOJAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMUak: (U3NYECKHE U XUMHUYECKHE CBOMCTBA
(okHcneHne, OCHOBHBIE CBOMCTBAa BOJHOTO pacTBopa), *MoidydeHHe™ U MpUMEHEHHE.
Conmu aMMoOHHS: cocTaB, (HU3MYECKHME M XHUMHUYECKHE CBOMCTBa (pa3joKeHHe,
B3aUMOJICHCTBUE CO IIEJI0YaMHu), NpUMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHHUA. A30THas KuCIOTa, €€ (u3nueckue W XUMHUYECKHe CBOMCTBa (00umue u
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cnenuduueckue), *momydenue.* Hwutparel (pasnoxeHue). A30THUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHMSI B KaueCTBE MHHEPAJbHBIX YI0OpEHUM.
*XUMHUECKOe 3arps3HEHUE OKpYKalolled cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JI0K]TU, 3arpsi3HEHKE BO3]lyXa, TOYBBI U BOJOEMOB).*

docdop, *ammorpornHsie Moaudukanuu docdopa,* Puznueckue U1 XUMHUECCKUE
CBOMCTBa (B3aMMOJCUCTBUE C MeETaJJITaMH, HEMETaUlaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM U cepHoil kucioTamu).* Okcua dochopa (V), oprodocdopHas kuciora:
busznueckue W XHUMHUYECKHE CBOWCTBa, *momydenue.* *[lonarue o MuHEpaIbHBIX
ynoOpenusx: HUTpaThl U docdatel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OoOmas
XapakTepucThka 31eMeHToB [VA-rpynmbl. OcoOeHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHUS. BajneHTHOCTh W XapaKTepHbIE CTENEHH OKHCIEHHUS aTOMOB yriepoia H
KpemHus. Pactipoctpanenue yriaepoaa B Ipupoe, XapaKTepHbIE CTETICHU OKUCIICHHUS.

VYrnepon, amnorponHsle Moaudukauuu (rpadur, amMas), (U3HYECKHE U
XUMHUYECKHE CBOMCTBAa IMPOCTBIX BEIIECTB (B3aUMOJCICTBHE C  MeTajlaMH,
HEMEeTaJUTaMH, *KOHIICHTPUPOBAHHBIMU a30THOW U CEPHOW KHCIOTaMu)*. AncopOuusi.
Kpyrosopot yriepona B npupozge. Okcuabl yriepoaa, ux (pu3n4eckue U XUMHUYECKUe
CBOMCTBa, IIOJlyu€HUE U MPUMEHEHHe, JCHCTBME Ha OpraHU3M  YeJIOBEKa.
*DJKonoruueckue NpodOJeMbl, CBs3aHHbIE ¢ okcuaoM yraepoxa(lV); rumotesa
rJ100aJpHOTO MOTEIUIEHUS KJIMMaTta; NMapHUKOBBIA 3¢ (dekT.* YronpHas kuciaora u eé
CONM, UX (U3MUECKHME U XUMHUYECKHE CBOHCTBA, *MOJlyueHHWE M IpPUMEHEHHe.*
KauectBenHass peakuus Ha KapOoHaT-uoHbl. Mcmonb3oBaHue KapOOHAaTOB B OBITY,
MEIHUIMHE, TPOMBIIUICHHOCTH U CEJIHCKOM XO3SHCTBE.

OOmue mpeacTaBieHus 00 OCOOEHHOCTSX COCTaBa M CTPOCHMSI OPraHUYECKHX
COCIMHEHHUH yriepoja (Ha MpuMepe MeTaHa, HTHIIEHA, ITaHOJIA, YKCYCHOW KHUCIIOTHI.
*NUx coctaB W xumudeckoe crtpoeHue. Kiaccudpuxanus opraHMdyecKux BeHiecTB.™
[TonsiTe 0 OMONOTHMYECKH Ba)KHBIX BEIECTBAaX: JKUpPax, OelmKax, yrieBoJax — M HUX
POJIM B ’KM3HU 4eloBeKa. *MarepualibHOE€ €MHCTBO OPraHUYECKUX M HEOPTraHMYEeCKUX
COEINHEHNI. *

Kpemnuii, ero ¢usmyeckue W XUMHYCCKHE CBOWCTBA (Ha IIpUMeEpe
B3aUMOJICUCTBUSl C MeETa/UVIaMU M HEMeTaUlaMH), *MojydeHue® © TpUMEHEHHE.
*Coenuuenus kpeMHus B npupoje. Oomue npencrabienus 06 okcuae kpemuusa(IV) u
KpeMHueBou kucinore. CUIMKaThl, GU3NYECKUE U XUMHUECKHUE CBOICTBA, MOJTyUYEeHUE U
NpUMEHEHHe B  ObITy, MPOMBIIUIEHHOCTH (B  MEAMIMHCKOW, 3JIEKTPOHHOM,
CTpOUTENIbHON W Ap.). BaxkHeilline cTpouTenbHble MaTepuaibl: KepaMmHKa, CTEKIIO,
IIEMEHT, 0eTOH, kese300eToH. [IpobiemMbl 6€30MacHOr0 UCTIOIB30BAHUS CTPOUTEIBHBIX
MaTEpHUaIoB B MOBCEAHEBHON KHU3HU.*

XVUMUYECKUH OSKCTIEPUMEHT: H3yueHHE O0pa3IloB HEOPTaHWYECKHX BEIIECTB,
CBOWCTB COJISHOW KHCIIOTHI; TPOBEJCHNE KaUYECTBEHHBIX PEAKIM Ha XJIOPHUA-HUOHBI U
HAONIO/IeHNE TPU3HAKOB WX TMPOTEKAHMS; OMBITHI, OTpa)xarouiue (QU3NYecKue u
XUMHUYECKHE CBOICTBAa TrajOreHOB M HMX COEIUWHEHUH (BO3MOXHO HCIOJB30BaHUE
BHUJICOMATEpPHAJIOB); O3HaKOMJIEHHE C oOpasmamMu  XJOpHAOB  (TaJOTCHUIOB);
O3HaKOMJIeHHE C oOpa3laMu cepbl U €€ COECIMHEHHUSMHU (BO3MOXHO HCIOJB30BaHUE
BUJIEOMATEpHUANOB); HaOMIOJEHUE IMpoliecca OOyriIMBaHUS caxapa MOJ JAeWCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KUCIOThI; M3YUEHHE XUMUYECKUX CBOMCTB pa30aBiIeHHON
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CEPHOM KUCJIOTHI, TPOBEACHUE KaUeCTBEHHOUW PEaKIUu Ha CyIb()aT-NoH U HAOIIOACHUE
pu3HaKa e€ MpOoTeKaHMs; O3HAKOMJICHHE ¢ (PU3HMYECKUMHU CBOMCTBaMH a30Ta, pocdopa
U UX COCIUHEHMH (BO3MOXKHO MCIOJIb30BaHUE BHICOMATEPHaIOB), 00pa3iiaMu a30THBIX
U pochopHBIX YI0OpEeHUH; MOJyIeHHEe aMMHUaKa U U3YYE€HHUE €ro CBOMCTB; MTPOBEICHUE
KaueCTBEHHBIX PEaKIui Ha MOH aMMOHUS U (Pocdar-uOH U HM3yUYCHHE MPU3HAKOB HUX
NPOTEKaHMS, B3aUMOJCUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTBI C MEAbIO
(BO3MO’KHO HCIIOJIb30BAaHHE BUEOMATEPUAIIOB); U3YUCHHUE MOJEeH KPUCTATUUECKUX
peméToK anmMasa, rpaduTa; O3HAKOMJICHHWE C TMPOIECCOM aICcOpOIMU PAaCTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOras3a; MOJYUYECHUE
YIJIEKUCIIOTO ra3a U M3YyYEHUE €ro CBOMCTB; MPOBEICHUE KAYECTBEHHBIX PEAKIIMN Ha
KapOOHAT- M CUJIMKAT-WOHBI M U3YYCHUE MPU3HAKOB WX MPOTECKAHUS; 03HAKOMJICHHUE C
MPOAYKIMEN CHIIMKATHOW MPOMBIIUICHHOCTH; PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 I10
TeMe «BaxHenme HeMeTaJUIbl M X COCIHHCHU.

MeTtaibl 1 UX COEUHEHHUS

OOmias xapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux  nonoxeHus B  llepuogumueckoil  cucremMe  XMMHUYECKHX  3JIEMEHTOB
. . MenaeneeBa u ctpoeHust atomoB. CTpoeHHe MeTaiuioB. MeTtainueckas CBsI3b U
METAJUIMYECKAs] KPUCTAILUIMYECKAs] PEIIETKA. DJIEKTPOXUMUUYECKUN PSAJ HANPSKEHUN
MeTaioB. Du3nyeckue U XUMHUYECKHE CBOMCTBa METAIIOB (B3aMMOJCHCTBUE C
KHUCJIOPOJIOM, BOJIOM, KUCTOTaMK). *O01Ime crnocoOsl nonyueHus: MetauioB. [lonstue
0 KOPPO3UHU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiiaBsl (CTalb,
YyTyH, AIOPATIOMUHNI, OpOH3a) U UX TIPUMEHEHHE B OBITY U TPOMBIIIJIEHHOCTH . *

[[lenounple MeTayuibl: MOJOKEeHUE B Ileprogmyeckor cHCTEME XUMHUYECKHX
anementoB J[. M. Menneneesa; crtpoeHne aromoB.  Haxoxnenue B mnpupone.
du3znyueckre M XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpuss U Kamus). OKCUAbl U
TUAPOKCUIBI HATpUS U Kanusd. [I[puMeHeHre MeI0uYHbIX METAIIOB U X COCTUHEHMUIA.

[Ilenouyno3eMenbHbIE METaJIIbI MarHum u KaJIbLIHM: IIOJIOKEHUE
B [leproanueckon cucreme xuMuieckux aneMeHToB [. M. MenaeneeBa; cTpoeHrue UX
aTOMOB; HaxoxJeHue B mnpupoje. PU3nyeckue M XUMHUYECKUE CBOICTBA MarHusi u
Kanblus. BaxkHeimme coequHeHus: Kanblus (OKCUI, TUIPOKCUA, coiH). *XKécTtkocThb
BOJIbI U CITOCOOBI €€ ycTpaHeHUs . ™

AmomuHuii: nonoxkenne B Ileprognyeckoil cucTeMe€ XUMHYECKHUX SJIEMEHTOB
JI. 1. MenneneeBa; CTPOEHHE aroma; HaXOXJIeHUE B Tmpuponae. Duszndeckue u
XUMHUYECKHE CBOMCTBA alOMUHUS. AMQOTEpHBIC CBOMCTBA OKCHUJA U TUIPOKCUJIA
ATIOMHUHUSL.

Kene3o: mnonoxenne B Ilepuognyeckoil CUCTEME XHWMHYECKHX JJIEMEHTOB
J. 1. MenneneeBa; CTpoeHME aroMa; HaxoxaeHue B npupomge. Dusuueckue u
XMMHUYECKHE CBOMCTBA jKelle3a (B3aMMOJICHCTBUE C METAJIIaMU, KUCIOTaMU U COJISIMH).
Oxkcupnpl, runpokcuasl u conu xkene3a(ll) wm kenmesza(Ill): cocraB, cBoiicTBa
*noJsrydyeHue.™

XUMHYECKUI SKCTIEPUMEHT: O3HAKOMJICHHE ¢ 0OpasllaMH METaUIOB U CIUIABOB,
X (PU3NYECKUMU CBOMCTBAMU; U3YUYCHHE PE3YJIBTATOB KOPPO3UU METAIIIOB (BO3MOKHO
MCIOJIb30BaHUE BUIEOMATEPHATIOB), 0OCOOEHHOCTEN B3aMMOJICHCTBHUS OKCUAA KaNbLIUA U
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HAaTpUS C BOJOM (BO3MOXKHO HCIIOJIb30BAHHE BHICOMATEPHAIIOB); WCCIICIOBAHUE
CBOMCTB JKECTKOW BOJBI; TMpoIlecca TOpPEHUs Kele3a B KHUCIOpoJe (BO3MOXKHO
UCII0JIb30BAaHUE BUCOMATEPUAIIOB); MPU3HAKOB MIPOTEKAHUSI KAU€CTBEHHBIX PEaKIUi Ha
WOHBI (MarHus, Kajablius, amroMuHMs, ImHka, skenesa(ll) u sxemeza(Ill), memu(Il));
HaAO0JIIO/ICHUE U ONKMCAaHUE MPOIIECCOB OKPAIIMBAHUS TIJIAMEHU MOHAMU HATpUsl, Kalus U
KanblKsg (BO3MOXHO HCIOJb30BAaHUE BHJIEOMATEPHUANIOB); MCCIEeIOBaHNE aM(OTEPHBIX
CBOMCTB THAPOKCHJIA ATIOMUHUS M TUJIPOKCUAA IIMHKA; PEIICHHE dKCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHelme MeTasibl U UX COEAUHECHUSD).

XuMUS U OKpYXKarolas cpena

*HoBble MaTepualibl U TEXHOJOTHH. BellecTBa U mMaTepuaibl B MOBCEAHEBHOM
KU3HU 4YeJioBeKa. XUMHS U 3J0pOBbe. be3omacHoe HCHoJIb30BaHHUE BEMIECTB U
XUMUYECKUX peakuuii B ObiTy. IlepBas mnomomp NOpU  XUMHUYECKHX OXKOTrax
1 oTpaBieHUsIX. OCHOBBI KOJOTMYECKOM IPaMOTHOCTH. *

*XUMHUECKOE 3arpsi3HCHHE OKpYXKarolied cpeapl (mpeaenbHas J0mycTHMast
koHreHTpaius BemectB — [1J1K). Poias xumMuu B pelieHu# 3K0JI0rHYecKuX mpooiaem.™

*TIpupoiHbIE HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, IPUPOJIHBIA Tra3, HedTh),
MPOAYKTHI X MEPEepabOTKHU, UX POJIb B OBITY U MPOMBIIIUICHHOCTH. *

XUMHUYECKUI IKCIEPUMEHT: M3y4YeHHE 00pa3lioB MaTeprajoB (CTEKJIO, CIUIABBI
METAJIJIOB, TIOJIMMEPHBIC MaTEPHaIbI).™

MexnpenMeTHbIe CBSI3H

Peanmnszanuss MeXnpeaMETHBIX CBA3€H IIPU H3YYEHUM XUMUU B 9 Kiacce
OCYUIECTBJISIETCSL Yepe3 HMCIOJIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATHUM, SIBISIOLIMXCS CUCTEMHBIMU JJI OTIEIbHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LMKIIA.

OO1ue ecTeCTBEHHO-HAy4yHble IOHATHSA: Hay4dHBIH (aKT, THUIOTE3a, 3aKOH,
Teopusl, aHAJIU3, CUHTE3, KJIacCU(pUKaLUs, IEPUOANYHOCTD, HAOII0IEHUE, SKCTIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBJICHUE, MApHUKOBBIM 3(PQPEeKT, TEXHOIOTHs,
MaTepHuabl.

®dusnka: MaTepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIAI, U30TOIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, 3IEKTPUUECKUN 3apsll, NPOBOAHUKHU, MOJYIPOBOIHUKH,
IUDJIEKTPUKH, (POTORIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBa,
ra3, pacTBOp, PacTBOPUMOCTb, KpUCTANIMYECKas pEHETKa, CIUIaBbl, (U3HUYECKUE
BEJIMYUHBI, €AUHUIBI H3MEPEHHs, KOCMHYECKOE MPOCTPAHCTBO, IUJIAHETHI, 3BE3bI,
Comnnue.

buonorus: ¢oTtocuHTe3, AbIxaHue, Ouocdepa, H>KOCUCTEMA, MHUHEpAIbHbIC
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAbl, TOPHBIC MOPOABI, IMOJIE3HBIC
MCKOIIaeMbl€, TOIIJIMBO, BOJHBIE PECYPCHI.

[INTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI O ITIPEJIMETA
«XUMUMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA
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B nenom pesynbraThl ocBoeHust oOyuwatomumucs c¢ 3[IP ydeGHoro mpeamera
«X¥UMHS» JOJDKHBI COBMANaTh ¢ pe3yiapTaTamu PenepasibHONl pabouell MporpaMMel
OCHOBHOT0 00111er0 00pa3zoBanusi. Hanbonee 3Ha4uMMbIMU SBIISIFOTCS:

JIMYHOCTHBIE PE3YJIbTATDI:

JIM4HOCTHBIE  pe3yJbTaThl  OCBOEHHUA  MPOTPaMMbl  OCHOBHOI'O  OOILEro
oOpa3oBaHMsI JIOCTUTAIOTCA B XOJe OOy4YeHUSI XUMUU B €IUHCTBE Y4YeOHOU W
BOCIIUTATEIIbHON JIESTEIBHOCTH B COOTBETCTBUU C TPAAULMOHHBIMU POCCUUCKUMU
COLMOKYJITYPHBIMA W JyXOBHO-HPABCTBEHHBIMU ILI€HHOCTSIMHM, [PUHATHIMU B
oOlllecTBE MpaBWJIaMM W HOPMaMHU TIOBEJIEHUS U CIOCOOCTBYIOT —IIpolleccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yUYaIOIIUXCS.

JInuHocTHBIE pe3yJIbTaThl OTPaXkaroT TOTOBHOCTH oOyyJaronmxcs
PYKOBOJCTBOBATHCA CUCTEMOW IO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMM U PACIIUPEHUE
OIIBITA JIESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTUYECKOTO BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOLIECHMSI K OTEYECTBEHHOMY KYJBTYPHOMY, UCTOPHUYECKOMY M
HAy4YHOMY HACIECIWI0, ITOHMMAHMUS 3HAYEHHd XUMHUYECKOWM HAyKM B KU3HH
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIJIAJETh JIOCTOBEPHOW HMHPOpMaLUend O
IIEPEIOBbIX JOCTWKEHUSAX MW OTKPBITUSAX MHPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U O0ILIECTBA;

2) rpa)x/1aHCKOT'0 BOCIIUTAHUS:

IPEICTABJICHUS] O COLUMAIBHBIX HOpPMax W IMPaBUJIAX MEKIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHHUKATHMBHONW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOH, y4eOHO-UCCIIeI0BATENbCKOM, TBOPUECKOW M JAPYTUX BUIAX NEATEIbHOCTH,
TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOM JESTEIbHOCTU MPH BBINOJIHEHUN Y4EOHBIX,
[IO3HABATENIbHBIX 337a4, BBINOJHEHUM XHWMHYECKHX OJKCIEPUMEHTOB, CO3JaHHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUSI K B3aMMOINOHUMAHHMIO M B3aMMOIIOMOILM B IpoLecce
ATOM y4eOHOW JEesATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEIECHHE U TMOCTYIKH
CBOMX TOBAPHILEW C MO3UIMM HPABCTBEHHBIX W NMPABOBBIX HOPM C YYETOM OCO3HAHUSA
MTOCJIEACTBUN MOCTYIIKOB;

3) LEHHOCTH HAYYHOTO TO3HAHUS:

MHPOBO33PEHYECKUX NPEACTABICHUM O BEIIECTBE M XHWMHYECKOM pEAKLIHH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABIIAIOLIUX OCHOBY
JUTSI TIOHMMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPEJCTaBIeHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS IIPUPOABI, B3aUMOCBSA3X YEJIOBEKA C IIPUPOIHON CPEOH, O
POJIM XMMUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIX MOTHMBOB, HAIIPABJICHHBIX HAa IOJIYYEHHE HOBBIX 3HAaHUHU IO
XUMHH, HEOOXOJUMBIX JIJIs1 OOBSICHEHHS HAa0JII0/1aeMbIX IIPOLIECCOB U SIBJICHUIA;

MO3HaBaTENbHOM, MH(OOPMAIIMOHHOW W YMUTATENIbCKOW KYJIBTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOATENIbHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYpPOH,
JOCTYITHBIMU TEXHUUYECKUMH CPEJCTBAMU UHPOPMALMOHHBIX TEXHOJIOTU;

WHTEpeca K OOYYEeHHMI0O W TIO3HAHMIO, JIFOOO3HATEIbHOCTH, TOTOBHOCTH U
CITOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM M MCCIIEIOBATEIbCKON JACSTEIbHOCTH, K
OCO3HaHHOMY BbIOOPY HANPaBICHHOCTH U YPOBHS OOYYEHHUS B JaJIbHEUILIEM;
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4) popmupoBaHUS KyJIbTYpHI 310POBbS:

OCO3HAHHUS LEHHOCTHU JKM3HU, OTBETCTBEHHOTO OTHOILIECHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKH Ha 3/I0POBBINA 00pa3 *KU3HU, OCO3HAHUS MMOCIEACTBUI U HENPUITHUS BPEIHBIX
NpUBBIUEK (YHOTPEOJICHHS aJIKOToJil, HApKOTUKOB, KypeHHs), HEOOXOIUMOCTH
coOIo/IeHUs MpaBuil 0€30MacHOCTH MPHU OOpAIlleHUH ¢ XMMUYECKUMHU BEIIECTBAMU B
OBITY U peabHOM KU3HU;

5) TpyZI0BOTO BOCITUTAHUSI:

UHTEpeca K MPAKTHUECKOMY M3YYCHHIO MpodeccHil U TpyAa pa3IudHOTO poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AEATENbHOCTH, B TOM YHCIIE HA OCHOBE
MIPUMEHEHUS MPEAMETHBIX 3HAHUHM M0 XMMHUH, OCO3HAHHOTO BbIOOpa MHAMBUIYAJIBHON
TPACKTOPUHN TMPOJOJDKEHUS OOpa3oBaHHMsl C YYETOM JUYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEeOHOCTEH, YCIEUTHOU
MpOPECCUOHAIBHON JIEATETbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTh
a/JIalTUPOBATHCA B MPO(ECCUOHATIBHOM Ccperie;

6) SKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTUYECKU LIE€JIECOOOPA3HOTO OTHOIICHUS K MPHUPOJAE KaK UCTOUYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CyLIECTBOBAaHMsI, IOHUMaHUs [IEHHOCTH 3J0POBOr0 U 0€3011acHOro
oOpa3a HU3HU, OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (U3NYECKOMY U
NICUXUYECKOMY 370pPOBbIO, OCO3HAaHUSl LIEHHOCTH COONIOACHUS MpaBUi OE30MacCHOTO
MOBE/ICHUS NpU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYaLUSIX, YTPOXKAIOIIUX 3/I0POBBIO
1 JKU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHATh 3HAHUA, IOJyYaeMble MNpPU HU3YYCHUM XUMUH, IS
peleHns 3a/1a4, CBA3aHHBIX C OKPYKAlOLeW NPUPOJHOM CPeNoH, MOBBIIIEHNS YPOBHS
AKOJOTUYECKON KYJbTYpPbl, OCO3HAHHUS TJIOOAJBHOIO XapakKTepa SKOJOTMYECKUX
po0JIeM U MyTel UX pelIeHUs TOCPEICTBOM METO/I0B XUMUU;

HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIbHOM,
KOMMYHHMKATUBHOW ¥ COLMAJIBHOM ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATDI

MertanpenMeTHbIe pe3yJabTaThl OCBOEHWS 00pa3oBaTENbHON MPOTPaMMBI  TIO
XUMUHU OTPKAIOT OBJIAJICHHE YHHUBEPCAITBHBIMU ITO3HABATEILHBIMH JACHCTBUSAMHU, B TOM
YHUCIe:

1) 0a30BbIC IOTHYCCKUE ICHCTBU:

BBISIBJISTH IIPUYUHBI M CJICICTBHUS ITPOCTHIX XUMHUCCKUX SBJICHUIA;

OCYIIECTBIISATh CPABHEHHE, KIIACCU(DHUKAIINI0O XUMUYECKUX BEIIECTB MO 3aIaHHBIM
OCHOBAHMSIM U KPUTEPUSIM JIJIsI YKa3aHHBIX JIOTUYECKUX OTepaIuii;

CTPOUTH  JIOTUYECKOE  CYXKICHHE TIOCle  MPEABApUTEIHLHOTO  aHaJM3a,
BKJTFOYAIOITIEE YCTAHOBJICHNE TPUUNHHO-CIICICTBEHHBIX CBSI3CH

co31aBaTh, MPUMEHSITh U MTPEOOPa30BHIBATh 3HAKW U CHMBOJIBI, MOJICITH U CXCMBI
JUTSI peIieHUsT y4eOHBIX U TTO3HABATEIILHBIX 331249 C TIOMOIIBIO 1e/1arora;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHUYECKMX TIPOIIECCOB M HX
MIOCJIEACTBUS;

2) 0a30BbBIC UCCIICOBATEILCKUE ICHCTBHS:

C ITOMOIIIBIO TTeJIarora MPOBOJANTh XMMUYECKUI OIBIT, HECJIOXKHBINA SKCIICPHUMEHT,
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JUTSl YCTaHOBJIEHUSI 0COOCHHOCTEH 00bEeKTa M3YUCHUS, TPUUNHHO-CIICACTBEHHBIX CBSI3EH
M 3aBUCUMOCTEH 00BEKTOB MEXKY COOOM;
C TIOMOINBIO TEIarora WM CaMOCTOSTENbHO (GOpMyIUpoBaTh 0000IIEHUS U
BBIBO/JIBI 1O pE3yJIbTaTaM MPOBECHHOTO HAOIIIOICHUS, OTIBITA,
3) paboTa ¢ uHbopMaIuei:
BBISBJIATh JAePUIUTHE WHPOPMAIUH, NAaHHBIX, HEOOXOIAMMBIX MJISi PEIICHUS
TIOCTaBIICHHOMN 3a]1a4H;
npeoOpa3oBbIBaTh MH(POPMAIIHIO U3 OAHOTO BUAA B APYroi (TabiuIly B TEKCT
U 1p.);
UCKAaTh WK OTOMpaTh WH(POPMAIMIO WA JAaHHBIC W3 MUCTOYHHKOB C YUETOM
MpeJIOKEHHON yueOHOU 3a1auM U 3aJaHHBIX KPUTEPHUEB.

OBnajieHue YHUBEPCATbHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU JICUCTBUSMMU:

OpraHU30BbIBaTh yueOHOE B3aMMOJICHCTBUE B IpyIIie (omnpeaensaTh o0ime e,
pacnpenensTh poiiu, 10roBapuBaThCs APYT C APYTOM U T. 1.).

C MOMOIUIBIO MEAArora WM CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U MUCHbMEHHBIE
TEKCThl C KCIOJIb30BAHHEM WJLIFOCTPATUBHBIX MAaTEpPUAJIOB ISl BBICTYIUICHHUS TEpEn
ayAUTOPUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYIHUYECTBO M COBMECTHYIO JIESITEIBHOCTH C
YUUTEJIEM M CBEPCTHUKAMU; pabOTaTh WHJMBHUIYAJIbHO W B TPYIIE: HAXOAUTH 0OIIee
pelieHre W paspemarb KOH(PIMKTHL HAa OCHOBE COTJIAaCOBAaHMS MO3UIMA W ydeTa
HMHTEPECOB; (OpMYIUPOBATH, APTYMEHTUPOBATh U OTCTaUBaTh CBOC MHEHHUE;

OIICHUBATh KAYECTBO CBOErO BKJaJa B OOUIMNA MPOAYKT, IPUHUMATh U Pa3AeiisiTh
OTBETCTBEHHOCTH U MPOSIBIISATh TOTOBHOCTD K MPEIOCTABICHUIO OTYETA TIepe] TPYIIIOi.

OBnajieHre YHUBEPCATBHBIMU YU€OHBIMU PETYJISITUBHBIMU JICUCTBUSMMU:

oOHapyxuBaTh U (OpPMYJIHpPOBaTh Yy4yeOHYIO MPOOIEMYy, ONPENEsiTh IElb
y4eOHOM eI TEIHbHOCTH;

BJIAJIETh OCHOBAaMHU CaMOKOHTPOJSI, CaMOOLICHKH, TPUHATHS PELICHUH WU
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUEOHON M TTO3HABATEIHLHOM €SI TEIHOCTH;

COOTHOCUTh CBOM JCHCTBHS C IUIAHUPYEMBIMH pE3YyJbTaTaMHU, OCYILIECTBIISIThH
KOHTPOJb CBOEH JEATENbHOCTH B MPOLECCE MOCTHKEHUS PE3yJbTara, OINPEIEsATh
CIOCOOBI ICUCTBHUI B paMKax MPEJIOKEHHBIX YCIOBHUI U TpeOOBaHUIA, KOPPEKTUPOBAThH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHAIOLLECHCS CUTYAIUEH;

JIaBaTh AJICKBATHYIO OIIEHKY CUTYallMH U MIpeJiarath MiaH €€ U3MEHEHUS;

MpPEABUIETh TPYAHOCTH, KOTOPbI€ MOTYT BO3HUKHYTH MPU PEIICHUH YyueOHOU
3a7a4u;

MOHMMATh MPUYHUHBI, MO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbId pe3ysbTatr
NEATEeIbHOCTH, ONPEACNISITh TO3WTUBHBIE WM3MEHEHUS W HallpaBlieHUs, TpeOyrolue
nanbHeuen padboTsl;

OCO3HAHHO OTHOCHUTHCS K APYTrOMY YEJIOBEKY, €Er0O MHEHHUIO.

I[TPEIMETHBIE PE3YJIBTATDI

B cocTaBe npeaMeTHBIX pe3yabTaTOB 10 OCBOCHUIO 00S3aTEIbHOTO COJEP KAHMS,
yCTaHOBJIEHHOTO JaHHOW DenepanbHO pabodeil mporpaMMoOM, BBIICISIIOT: Hay4YHBIC
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3HAHWS, YMEHHS W CIOCOOBI JEUCTBUH, crneruduyeckne s y4eOHOro mpeameTa
«XuMus», BUABL JEATEIBHOCTU IO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIpETalHH,
npeoOpa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CUTYaIUsX:

MPEICTABICHUE O 3aKOHOMEPHOCTSX UM TO3HABAEMOCTH SIBICHHUM MPUPOJIBI,
NOHMMaHUE OOBEKTUBHOW 3HAYUMOCTM OCHOB XHMHUYECKOHM HAyKuM Kak o0JacTH
COBPEMEHHOT0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeW KyJIbTYyphl W MPaKTHUYECKOU
JESITEIbHOCTH YEJIOBEKa B YCIOBUSIX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeECTa
XUMUHU CPEJIU JIPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBaMU MOHATUMHOTO ammapara U CUMBOJIUYECKOTO SI3bIKAa XUMUU
JUTSI COCTaBIIeHUs (POPMYIT HEOPTAaHWUYECKHX BEIIECTB, YPABHEHUH XUMUYCCKUX PEAKITHI
(c omopoil Ha aJIropuT™M Y4YeOHBIX JIEUCTBUM); BIAJEHUE OCHOBAMHM XHUMHUYECKOU
HoMmeHKIaTypbl (IUPAC u TpuBHATbHON) M yYMEHHE HMCHOJB30BaTh €€ ISl PELICHUS
y4eOHO-TI03HABATENBHBIX 3aJlad C MOMOIIBIO YUUTENS; YMEHUE HCIOJIb30BaTh MOCIH
JUisi OOBSCHEHUS CTPOEHUS AaTOMOB W MOJEKYJ IO aIropuTMy C OINOpOM Ha
OTIpEICIICHHUS;

MPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUN U YMEHUE C MMOMOUIBI0 YUUTEIS
MIPUMEHSTh CUCTEMY XMMHUYECKUX 3HAHWMI JJISI YCTAaHOBJICHUS B3aUMOCBSI3EM MEXIY
M3YYCHHBIM MATEpUAIOM W TPH MOJYyYEHHM HOBBIX 3HAHWI, a TaKXKe B IpoLecce
BBITIOJIHEHUSI Y4YEOHBIX 3aJlaHuii M Tpu paboTe ¢ HCTOYHMKAMU XUMHUYECKON
uH(dOopMaIuu, KOTopas BKIIOYaeT:

BOKHEHUIINE XUMHUUYECKUE TOHSATUSA: XUMHUUYECKUU DJIEMEHT, aTOM, MOJIeKyJa,
BEIIIECTBO, MPOCTOE U CJOXXHOE BEIIECTBO, OJHOPOJHAsS W HEOJHOPOJHAS CMECh,
OTHOCHUTEJIbHBIE aTOMHAas MU MOJEKYJIpHAas MacChl, KOJUYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIA OO0BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb (CpemHssl),
XUMUYECKasi PpEeaKIHUs, pPEaKlUH COSAUHEHUS, PEaKIUH Pa3JIOKEHUS, PEaKIUU
3aMelIeHus], peakiiuu oOMeHa, TerIoBOM d(PPEeKT peakiuu, 3K30- U SHIOTEPMUUYECKUE
peakuuu, pacTBOP, MaccoBas N0 XMMUYECKOTO 3JIEMEHTAa B COECIWHEHHH, MaccoBas
JIOJISI ¥ TIPOLICHTHAs! KOHLIEHTPAIMs BEIIECTBA B PACTBOPE, PO aTOMA, SJICKTPUUECKUIA
CJIOW aToma, aToMHasi OpOWTas b, PaguyCc aToMma, BAJCHTHOCTh, CTENEHb OKHUCIICHHS,
XUMHUYECKasi CBSI3b, DJIEKTPOOTPHULIATEIIBHOCTD, MOJIIPHAS U HEMOJSpHAs KOBaJEHTHAs
CBSI3b, MOHHAs CBSI3b, METAJUIMYECKAs] CBS3b, KPUCTAJUIMYECKas pemieTka (aTomHasd,
MOHHAsl, METaJUIM4ecKasi, MOJICKYJIsSIpHasi), MOH, KaTUOH, AHUOH, JJEKTPOJIUT U HE
AIEKTPOJUT,  DJICKTPOJIUTHYECKAsT  JTUCCOIMAIUS, pEeakuud HOHHOro OOMeEHa,
OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIE  PEAKIMU, OKHUCIUTEIh U  BOCCTAHOBHTEIIb,
OKHCJICHHE W BOCCTAaHOBJIEHHE, DJICKTPOJIM3, XMMHUUYECKOE pPaBHOBECHE, OOpaTHUMbIC U
HEOOpaTUMBbIE pPEaKIMH, CKOPOCTh XMMHUYECKOM peaKIuu, KaTaau3aTtop, MpeacsibHO
nonyctumas konrentpamus (I11IJIK), koppo3ust MeTanaoB, CIjiaBhl;

OCHOBOTIOJIAraoIIre 3aKOHbI XUMUU: 3aKOH COXpaHeHUs Macchl, [lepuoanueckuii
3akoH J[. 1. MeHeneeBa, 3akOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUU XUMHUU: AaTOMHO-MOJIEKYJSIpHA TEOPHs, TEOPUSl DICKTPOIUTUYECKOU
JTUCCOLMAIINM, a TaKXKE MPEICTaBICHUS O HAYyYHBIX METOAAaX IMO3HAHUSA, B TOM YHCIIE
AKCIEPUMEHTAIIBHBIX U TEOPETHUECKUX METOAAaX HCCIICIOBAHUS BEILIECTB M U3YUYEHUS
XAMUYECKHUX PEaKIINM;
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MPEACTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX JIEMEHTOB
(pamnyc aromMa, »JJIEKTPOOTPHUIIATEIBLHOCTh), MPOCTBHIX U CIOXKHBIX BEIIECTB OT
MOJIOXKEHUsI dJeMeHTOB B Ilepuoamdeckoi cucteMe (B MasbIX IMEpUOJAX U TJIABHBIX
MOATPYMIAx) U 3JICKTPOHHOTO CTPOSHUSI aTOMa; YMEHHE OOBSICHATH CBS3b IMOJOKCHUS
anemMeHTa B llepuonnueckoil cucTeMe ¢ YHCIOBBIMU XapaKTEPUCTHKAMH CTPOEHUS
aTOMOB XMMHYECKHMX JJIEMEHTOB (COCTaB W 3apsj sjapa, oOlee YKCIIO 3JICKTPOHOB),
pacripesieieHieM 3JIGKTPOHOB IO JHEPreTUUYECKMM YPOBHSM aTOMOB IIEPBBIX TpeEX
MEPUOOB, Kalus U KaJIbIUs; KIacCU(DUIIMPOBATh XUMUYECKHUE SJIEMEHTHI C OMOPON Ha
onpeneneHus GU3NIECKOTo CMbICTA ITUGPOBBIX JAHHBIX EPHOTUICCKON TaOIHUIIHI;

yMEHUE KJIacCHU(PHUITMPOBATh XUMHUUECKHUE DJIEMECHTHI, HEOPTAaHUIECKHE BEIIECCTBA
U XUMUYECKHE PEaKIMU C OMOpPOl Ha CXEMbI; ONPENETsATh BAJICHTHOCTh U CTEIECHb
OKHCJICHHUSI XUMUYECKUX AJIEMEHTOB, BUJ XUMUUYECKOW CBSI3U M THUIl KPUCTAJUTMYECKOU
CTPYKTYpbI B COCIUHEHUSX, 3apsi]l MOHA, XapaKTep CPE/bl B BOJHBIX PACTBOpaX BEIIECTB
(KUCIIOT, OCHOBaHMi), OKHCIUTEIb M BOCCTAHOBUTEIb [0 aJITOPUTMY YYCOHBIX
JICUCTBUU;

YyMEHHE XapaKTepU30BaTh C OMNOPOM Ha cXeMy (PU3HYECKHEe U XUMHYECKUE
CBOMCTBA IIPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPO/I, TpaduT, anmas, KpeMHHUH, a30T,
dbochop, cepa, Xnop, HATpWM, Kalnuil, MarHvi, KajJabIlUW, aTIOMHHHUH, >Xele30) U
CJIO’KHBIX BEIIIECTB, B TOM YHMCJIE€ UX BOJAHBIX PACTBOPOB (BOJa, aMMHUAK, XJIOPOBOJAOPO/I,
CEPOBOIOPO, OKCHABI U THAPOKCUABI MeTauioB I - IIA rpynm, amomunus, meau (I1),
uuHka, xene3a (II u III), okcuast yrnepona (I u IV), kpemuus (IV), azora u pocdopa
(T u V), cepr IV u VI), cepaucras, cepHas, a3zoTucras, a3oTHas, (ocdopHas,
yroJibHAasi, KPEMHHEBAs KUCIIOTA U UX COJIM); ONMKUCHIBATH C OMOPOM HA IUIAH U KITFOUEBBIC
CJIOBa; YMEHHUE MPOTHO3UPOBATh U XapaKTePHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT WX COCTaBa W CTPOEHHUS TOCJE MPEABAPUTEILHOIO aHajdu3a MOoJ PYKOBOACTBOM
negarora, MPUMEHEHHE BEIIECTB B 3aBUCMMOCTU OT HX CBOMCTB, BO3MOXKHOCTH
MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUIN B Pa3IUUYHBIX YCJIOBHSX, BJIMSHUE BEIIECTB U
XUMHMYECKUX MPOILIECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAIOIIYIO0 TPUPOJIHYIO CPENY;

YMEHHE COCTaBJIAThH 10 00pasiy, cXeMe, allfOpUTMYy Y4YeOHBIX JCHCTBHIA
MOJICKYJISIPHBIC ¥ HOHHBIC YPaBHEHUS peakiuii (B TOM YHCIIC pEaKIIMi HOHHOTO 0OMeHa
U OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI), HWIIOCTPUPYIOUIUX XUMHUYECKHE
CBOMCTBA M3YYCHHBIX KJIacCOB / TPyNI  HEOPraHUYECKHMX BEIIECTB, a TaKKe
MOJTBEPKAAIOIINX TEHETUUECKYIO B3aUMOCBA3b MEXKY HUMU;

YMEHHUE BBIYUCISATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYHO MAacChI
BEIIIECTB, MACCOBYIO JIOJIO XMMHUYECKOTO 3JIEMEHTAa B COCJAMHEHWHU, MAcCCOBYIO JIOJIO
BEIIIECTBA B PAacCTBOPE, KOJUYECTBO BEIIECTBA M €ro mMaccy, oObEM ra3oB C OMOpOHN Ha
ob1ue GopMyJsibl; yMEHUE MTPOBOAUTE PACUETHI 10 YPABHEHUSIM XUMUYECKUX PEaKIUi 1
HaxOJUTh KOJIMYECTBO BEIIECTBA, 00bEM U MACCy PEareHTOB WJIM MPOIYKTOB PEAKIIUU C
OMopoil Ha 0Opaszel], aNropuT™M yu4eOHBIX JEHCTBUI;

BJIaJICHUE OCHOBHBIMHU METOJIaMU HAYYHOTO TIO3HAHUA (HAOII0ICHUE, U3MEPEHHUE,
AKCIEPUMEHT, MOJICIUPOBAHKE) MPU HM3YYEHUU BEIIECTB MU XUMHUYECKHUX SIBJICHUN C
OMOpOM Ha aIrOpuTM Y4EeOHBIX ACUCTBHI; yMeHHE C(HOPMYIUPOBATH MpOOIEeMy U
MPEVIOKUTh TYTH €€ PEIICHHS C MOMOIIbI0 Ieaarora; 3HaHWe OCHOB O€30IMacHOMN

19



paboThl C XWMHUYECKHMMH BEIIECTBAMHU, XHWMHUYECKOW TOCYIOM M J1abopaTOPHBIM
000pyI0BaHUEM;

HaJIM4ME MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBIICHUS CIEIYIOIIUX
XUMHUYECKUX HKCIIEPUMEHTOB IO/ PYKOBOACTBOM YUYHUTENS C OOCYXKIEHUEM IIIaHa
pabOThI WJIK COCTaBJICHUEM TaOJIUIIBI:

U3y4YeHHUE U ONKCaHue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C GUBUUYECKUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OMBITHI, WJUTFOCTPUPYIOIIUE TPU3HAKU MPOTEKAHUS XUMUUYECKUX PEAKIIUA;

U3y4eHHE CIIOCOOOB pa3fiesieHus: CMeceil;

MOJIyYEHHUE KUCIOPO/Ia U U3YUEHUE €r0 CBOMCTB;

MOJIy4eHHE BOJIOPOJA U U3YUYEHHE €r0 CBOMCTB;

MOJIYYEHHUE YIJIEKUCIIOrO ra3a v U3y4YeHUe €ro CBOMCTB;

MOJIyYeHHE AMMHUAKA U U3YUYEHUE €r0 CBOMCTB;

MIPUTOTOBJICHUE PACTBOPOB C OMPEACIICHHOW MAacCOBOM J0JIEM pacTBOPEHHOTO
BEILIECTBA;

UCCIICJOBAHUE W OIKMCAHUE CBOMCTB HEOPraHMYECKHUX BEIIECTB PA3IUYHBIX
KJIACCOB;

NpUMEHEHUE WHAMKATOPOB (JaKkMyca, METWiIopaHxa Hu QeHondTanenHa) s
OTPENICIICHUS XapaKTepa CPeAbl B paCTBOPAX KUCIOT U LIETIOYEH;

M3YyYECHHE B3aUMOJACHCTBHUS KHCIOT C METaJUlaMH, OKCHUIAMH METAJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMHU;

MOJTy4YE€HHUE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHUE OJIHOTO METajlla IPYTrUM U3 pacTBOpPA COJIH;

uccneaoBanne aMm(pOTEPHBIX CBOMCTB TUAPOKCUIOB ATIOMUHUS U [IUHKA;

pelIeHHe  HDKCIEPUMEHTAJIbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPTaHUYECKUX COCAUHEHUIN;

pelIeHrnEe  3KCIEPUMEHTAIbHBIX  33Ja4 10 TeMe  «ODJNEeKTPOJIUTHYECKAs
T CCOLIAALINS;

pelIeHrEe SKCIEPUMEHTANBHBIX 3aJay Mo TemMe «BaxHelme HemeTaubl U UX
COEIMHEHUSDY;

pelIeHrEe SKCHEPUMEHTANbHBIX 3a7a4 no TeMe «BaxHeilmme meramibl U UX
COCIUHEHUSDY;

XUMHUUYECKUE IKCIIEPUMEHTBI, ULTFOCTPUPYIONIUE MPU3HAKU MPOTEKAHUS PEaKIIHi
HOHHOTO 0OMEHa;

KaueCTBEHHbIC pPEaKIMU Ha IMPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HOHBI:
XJopua-, Opomua-, uoaua-, cynbdar-, docdar-, kapOoHAT-, CHIMKAT-aHUOHHI,
TUAPOKCUI-UOHBI, KAaTUOHBI aMMOHUS, MarHus, Kajbllvs, allOMUHUS, Keje3a (2+) u
xenesa (3+), meau (2+), nuHKa;

YyMEHHUE TIPEACTABIATh pPE3yJbTaThl AKCIEpUMEeHTa B (GoOpMe BBIBOJIOB,
JI0KA3aTeNbCTB, TPa(UKOB U TAOJIHUII U BBISBISTH YMITUPUIECCKUE 3aKOHOMEPHOCTH;

BJIAJICHUE TPaBWJIaMU O€30MaCHOTO OOpAIeHUs C BEIIECTBAMU, UCTIOJIb3yEeMbIMU
B TIOBCEJHEBHOW JKM3HU, a TaKXKe MpPaBWJIaMHU TIOBEJACHUS B IEIIX COEpPEKCHUS
30POBbSI U OKpYKalolllel MPUPOJAHOM Cpelpl; MOHMMAaHWE Bpena (OMacHOCTH)
BO3JICUCTBHSI HA JKMBBIE OPraHW3MBI OIPEACIICHHBIX BEIIECTB, a TaKXe CIOCOOOB
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YMEHBIIICHUS W TPEIOTBPAIICHHUS] WX BPEAHOTO BO3JACHCTBUS; MOHMMAHUE 3HAYCHUS
KUPOB, OCIIKOB, YTJIEBOIOB IS OpraHNU3Ma YeJIOBEKa;

BJIQJICHNE OCHOBAMH XHUMHYECKOW TpPaMOTHOCTH, BKJIIOYAMOIICH YMEHHE
NpaBWJIBLHO WCIOJIK30BaTh M3YyUYEHHBIC BEIIECTBA M MaTrepuayibl (B TOM HYHCIE,
MUHEpaJbHbIC YA0OpEHHUs, METAUIbI M CIUIABBI, TPOAYKTHI NepepabOoTKH MPHUPOTHBIX
MCTOYHUKOB YTJIEBOJOPONIOB (YIUIA, MPHUPOJHOTO Ta3a, HEPTH) B OBITY, CEIBCKOM
XO3SIICTBE, HAa TPOU3BOJACTBE; YMEHHE MPHUBOJUTH MPHUMEPH  TPABHIHLHOTO
WCITOJTH30BAHUS N3YUEHHBIX BEIIECTB U MaTEPUAJIOB;

YMEHUE YCTAaHABIWBATH CBS3M MEXKIY PEATbHO HAOIIOMAEMBIMHU XUMHUYECKUMHU
SBJICHUSIMH ¥ TIPOIECCAMHU, TPOUCXOMSIIMMHA B MaKpO- U MHUKPOMHUPE, OOBSICHATH
MPUYMHBl MHOTOOOpa3usi BEIIECTB, YMECHHE HWHTETPUPOBATh XWMHUYECKHE 3HAHUS CO
3HAHUSAMU APYTHX yUIeOHBIX MMPEAMETOB C IIOMOIIBIO TIEAarora;

npeacTaBiieHne o cdepax MpodheCCUOHATBHONW NESITEIbHOCTH, CBSI3aHHBIX C
XUMUEH ¥ COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAHHBIMU Ha JOCTHIKEHHUSIX
XUMUYECKON HayKH; HaJu4he OmbiTa paboThl C pa3IMYHBIMU HCTOYHHKAMU
uHopMaIMU MO0 XUMHUHU (HAYYHO-TIOMYJISIpHAS JIMTEpaTypa, CIOBapH, CIIPABOYHUKH,
MHTEPHET-PECypCchbl) C OMNOpPOMl Ha aIrOpPUTM: yMEHHE OOBEKTHUBHO OILICHUBATh
uH(}OpMAIUIO O BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUIECKOM MPUMEHEHHH.

TpeboBanust K MpeIMETHBIM pe3yJbTaTaM OCBOCHUS Y4YEOHOIro HpeameTa
«XuMus», pacrpeiesieHHbIe 110 rojilaM 00y4YeHus

Pe3ynpTaThl 1mo rogam (QOpMyIHpPYIOTCA IO NPUHLMIYY J00aBIEHUS HOBBIX
pe3yJabTaTOB OT IoAa K TOAY, YK€ Ha3BaHHbBIE B INPEAbIAYIIMX roAax ITO3WMIINH, Kak
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yibTaThl OUEPEAHOrO ToJa
M0 YMOJIYaHHIO BKIIIOUAIOT PE3YIbTaThl MPEABIIYIIHX JIET).

8 KIIACC

pacKkpbiBaTh CMBICI OCHOBHBIX XHMHMUYECKHUX TIIOHATHI: aToM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEILLECTBO, CIOXKHOE BEIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAs aTOMHAas M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi J0JIsi XUMUYECKOTO 3JIEMEHTa
B COCOUHEHUHU, MOJSIpHBIA O0O0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3JIEKTPOOTPHUIIATEIILHOCTH ™, CTENICHb  OKHCJICHHUS, XUMUYECKass  peaxuus,
KJIaccu(puKanusa peakiuil: peakuuyd COEAMHEHUS, PEaKUUU pPa3NIOKEHMs, pPEaKIuu
3aMeIleHHs], peaKui 0OMEeHa, 3K30- U SHJIOTEPMHUECKHE PEAKLIUM; *TerIoBOM 3P dekT
peakuuu™; aapo aToMa, 3JIEKTPOHHBIN CJIOK aToMa, aTOMHasi OpoUTalb, paJAnyc aroma,
XUMHYECKasl CBS3b, MOJSPHAs M HENOJISIpHAsl KOBaJEHTHAas CBS3b, MOHHAS CBS3b, UOH,
KAaTHOH, aHWOH, PacTBOP, MaccoBas JIOJI1 BEIIeCTBA (MPOLEHTHAs KOHLEHTpauus) B
pacTBope;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MHOHATUH (cM. 1. 1) m
MPUMEHSTH 3T MOHATHUS NPU ONKMCAHUHU BEIIECTB U UX MPEBPAILCHUH;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUISI COCTaBJICHHSI (OpPMYJ BEIIECTB,
MOJIEKYJIIPHBIX YPAaBHEHUN XUMUUECKUX PEAKIIHi, 3JIEKTPOHHOIO OanaHca;

ONpEENATh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSUHEHUSIX; CTENEHb
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OKHCIIEHHUSI AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX C OMOPOM Ha OMpENENCHHUs, B TOM
YHUCJIE CTPYKTYPUPOBAaHHBIC; IPUHAJUICKHOCTh BEIIECTB K OIPEACIEHHOMY KJaccy
COEIUMHEHUM 1O QopMmyiaMm; BHJ XUMHUYECKOM CBs3U (KOBAJIEGHTHas M MOHHas) B
HEOPTraHWYECKUX COCIUHEHUSX;

UMETh IIPEACTABICHUE O CUCTEME XUMHYECKHUX 3HAHWW, YMEThb C IOMOLIBIO
YUHTENSA NPUMEHATh CUCTEMY XHMHWUYECKMX 3HAHUM, Ul YCTAHOBIICHUS B3aWMOCBS3U
MEX]ly U3yUYEHHBIM MaTE€pHaJIOM U NP MOJYyYEHUHN HOBBIX 3HAHUM, a TaKXke Mpu padoTte
C HCTOYHMKAMH XuMudeckoi uHpopmanuu. OpHEHTUPOBATHCA B TMOHATHSIX U
OIeprupOBaTh UMHU Ha 0OA30BOM YPOBHE, IPUMEHSTH ITPH BHINOJHEHUN YUYE€OHBIX 3aaHHM
Y pEUIEHUHM PAcUETHBIX 33J1a4 C ONOPOM Ha AJITOPUTM YYEOHBIX IEWCTBUI M3yUEHHBIC
3aKOHBI M TEOpHUH: 3aKOH coxpaHeHus Maccel, Ilepmogmueckunn 3axon J[.U.
MenpeneeBa, *3aK0H MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJIEKYJIIpHas
teopusi. COOTHOCUTH 00O3HAaYEHUs, KOTOpble MMEIOTCs B Tabmuue «llepuogmueckas
cucremMa  xumuyeckux — asemeHtoB  J[. M. MengeneeBay» ¢ 4YHUCIOBBIMU
XapaKTepUCTHUKaMH CTPOEHUS aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB W 3apsl spa,
oO11ee YMCIIO 3JIEKTPOHOB U PACHPECIICHUE UX 0 SJIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATh XHMMUYECKUE DJIEMEHTbl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKUE peaKkuu (II0 YHMCIy U COCTAaBY YYACTBYIOIIMX B PEAKIMHU BEIIECTB, I10
TEIUIOBOMY 3P PEKTy, IO U3MEHEHUIO CTENEHU OKUCIICHHS XUMUYECKUX JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHUMHYECKUE CBOMCTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, IMOIATBEPKIAAs OMUCAHUE IMTPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHHUI
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUI C OTIOPOM HA CXEMBI;

IIPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX COCTaBa M CTPOECHUS;
BO3MO>KHOCTH TMPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBHUSAX MOCIIE
MPEABAPUTENLHOTO O0CYKICHHUS C MEIarorom;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO U MOJIIPHYIO MAacChl BEILECTB;
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa M0 (popMyse COeIMHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; NPOBOAUTH PACUETHI IO YPABHEHUI0 XMMHUYECKOUW PEAKLMU C
ONIOPOW Ha aJITOPUTM;

IPUMEHATH OCHOBHBIE OIEPALMHA MBICIUTENBHON JEATEIBHOCTH — aHalu3 M|
CHUHTE3, CpaBHEHHE, O0000IIeHHE, CcHcTeMaTu3aus, Kilaccu(uKamus, BbISBICHUC
IIPUYUHHO-CJICACTBEHHBIX CBA3EH — I U3Y4YEHUs CBOWCTB BELIECTB U XUMHUYECKHUX
peaKklMii; ecTeCTBEHHO-HAyYHbl€ METOJbl MO3HaHUS — HaAONIOJEHHE, HU3MEpPEHHE,
MOJCJIUPOBAHUE, SKCIEPUMEHT *(peajbHblii W MBICICHHBIA)®* MO PYKOBOJCTBOM
Me1arora;

CJIeI0BaTh NpPaBWJIAM IOJIb30BAHUS XMMHUYECKOM MOCYJI0M W J1abopaTOpHBIM
o00OpyZI0OBaHUEM, a TaKXe MpaBWjaM OOpalleHHs] C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKIUSMU 110 BBITOJIHEHHIO 1a00PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHUIO U
coOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOAOpPOAa M KHUCJIOPOJA), NPUTOTOBIECHUIO
PacTBOPOB C ONPEACIEHHON MAaCcCOBOM JO0JIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
Y IIPOBOJMTH XMMHUYECKHUE DKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILIEJIIOYEH U
KHUCJIOT C TIOMOIIbIO MHJMKATOPOB (JIakMycC, (eHoadTalenH, METUIOpaHX U Ip.),
MOATBEPKIAAOIINX KaYECTBEHHBI COCTAB HEOPraHMYECKUX BEUIECTB (Ka4ECTBEHHbIE
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pEeaKIuy Ha UOHBI) MOl PYKOBOJCTBOM I€/1arora.

9 KIIACC

PacCKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHSITUNA: XUMUYECKUN JIIEMEHT,
aToOM, MOJEKyJa, HOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJOKHOE BEILIECTBO,
BaJICHTHOCTb, 3JEKTPOOTPHUIATENIBHOCTD, CTEMEHb OKHUCICHUS, XUMHUYECKas peakius,
XUMHYECKasi CBSA3b, *TEIIOBOM A (PEKT peakiru, MOJb™, MOJSIPHBIH 00BEM, pacTBOD;
AJIEKTPOJUTHI, HEINEKTPOJIUTHI, IJIEKTPOIUTHUECKAST TUCCOIMAIINS, PEaKIMd HOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE
peaKIMu™, OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIUTEIh, BOCCTAHOBUTEIIb,
OKHCJIEHUE W BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(OTEPHOCTb, XUMHUYECKAsl CBA3b
(koBaJieHTHasi, HOHHAs, METAUIMYECKas), KpHUCTAJUIMYECKash pemeTka, *Koppo3us
METaJUIOB, CIUIaBbl; CKOPOCTh XHMHYECKOW pEaKuuu™, NpenesbHO JOMyCTUMAas
konteHtpanus (I1/IK) Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATHUH (cM. M. 1) u
MIPUMEHSThH ATU MOHSATHUS MPU OMKUCAHUU BELIECTB U X MPEBPAILICHUII;

UCIIOJIb30BaTh 3HAKM W CUMBOJBI JUIsl (PUKCALIMM pE3YyJIbTATOB HAOJIIOICHUA,
cocTaBiIeHHs] (POpPMyJ BEIIECTB M YPAaBHEHUN XMMHUYECKUX PEAKLMM, 3aIUCH JAHHBIX
ycnoBuil 3aaa4. Mcnonbs3oBaTe 0003HaueHus1, umeromuecs B [lepuonnyeckoil cucreme
U Tabnuile pacTBOPUMOCTH KHCIIOT, OCHOBAHMM M COJIEH B BOJE JJIsi BBIOJTHEHUS
3aJlaHuM.

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XWMHYECKHUX D3IIEMEHTOB B
COCIMHEHMSX PA3IMYHOIO COCTaBa; NPHUHAIIECKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEAVHEHHUI C ONOpOM HA ONPENENECHMS, B TOM YHCIE CTPYKTYpPHUPOBAHHBIC,
BUJIbI XUMUYECKOM CBSI3M (KOBAJIEHTHAs, MOHHAS,, METAJUIMYECKasi) B HEOPTaHUUYECKHUX
COCIMHEHMSIX; 3apsA]l MOHA IO XUMHUYECKOM (opmyre; XapakTep cpelbl B BOAHBIX
pacTBOpaxX KHCIOT M IIEJNIOYeH, *TUIl KPUCTAUIMYECKOM PpEmETKH KOHKPETHOIrO
BellecTa”™;

packpeiBath  cmbicn  I[lepuoamueckoro  3axkona .M. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAHHME: *OMHUChIBaTh U XapaKTepU30BaTh* TaOIUYHYIO
¢dopmy Ilepuogmueckoil CHUCTEMbl XUMHUYECKHMX JJIEMEHTOB: pa3nuyaTb MOHSATHUS
«rnaBHasg moarpynma (A-rpynma)» U «mobounas noarpynna (b-rpymma)», manbie u
OOJIbIIIE TIEPUOABI, *COOTHOCHTL* 0003HAYCHHUSI, KOTOPHIE UMEIOTCS B IMIEPHOINYSCKOM
TabNuIle, C YUCIOBBIMU XapAKTEPUCTHKAMU CTPOCHUS aTOMOB XHMHYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, o0LIee YUCI0 AIEKTPOHOB U paclpeieSieHHue UX MO IEKTPOHHBIM
CIOsIM); *OOBSICHATH* OOIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUM B Mpelesiax MaJibIX MEPUOJIOB M TJABHBIX MOATPYIII C
YYETOM CTPOCHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHThl; HEOpPraHMYeCKHUEe BELIECTBa;
XUMHUYECKUE peakiuu (0 YKMCIy M COCTaBYy YYACTBYIOIIMX B PEAKIMH BEUIECTB, IO
TerioBoMy 3 (PeKTy, 0 UBMEHEHUIO CTEIEHEW OKUCICHUS XUMUUYECKUX JJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CIIELM(PUIECKUE XUMUYECKHE CBOMCTBA
BELIECTB PA3JIMUYHBIX KJIACCOB, MOJTBEPXkAAsi ONMUCAHWE MPUMEPAMHU MOJICKYJSPHBIX U
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VOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM C OTIOPOM HA CXEMBI;

COCTaBJISATh YPAaBHEHUS JJIEKTPOJIUTHUUYECKON OUCCOLUMALMM KHCIOT, IIEJI0YEer U
COJICH; TIOJIHBIE M COKpAlIEHHBIE YpaBHEHHUS PEaKlUMi MOHHOrO OOMEHa; YpaBHEHMS
peaKkuui, MOATBEPKIAIOIINX CYIIECTBOBAHUE FEHETUYECKOUN CBSI3M MEXK/y BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKIUid;

MMPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHMUSI XUMHUYECKHX MPEBPAIICHUN TMOCIEe MPeABAPUTEIBLHOIO
00CYXJIEHHUSI C TIEAarorom;

BBIYHCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJI0 XHMHYECKOTO 3JIeMEHTa 1Mo (OpMyJie COSIUHEHHUS, MacCOBYIO JOJIO
BEIIECTBA B PACTBOPE; MPOBOJMWTH PACUYETHI MO YPABHEHUID XUMHUUYECKOW PEAKIUU C
OIIOPOM Ha aJITOPUTM;

CJIeIOBaTh TMpaBWJIAM IOJIb30BAHUS XUMHUYECKOW TOCYJOM U J1abopaTOpHBIM
o0OpyJI0OBaHUEM, a TaK)Ke MpaBWjaM OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUH C
MHCTPYKIUSIMU T10 BBITIOJIHEHUIO JTA00OPATOPHBIX XUMUYECKUX OMBITOB IO TOJTYYSHHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIECKUCIOTO Ta3a);

MPOBOAUTh PEAKINM, MOATBEPXKIAIONIME KAYECTBEHHBIH COCTaB PA3IUYHBIX
BEILIECTB: PACIO3HABATh OMNBITHHIM NYTEM XJIOPUA- OpOMHI-, HOIUI-, KapOoHAaT-,
dbochar-, cumukar-, cyiabdar-, THUIPOKCUI-UOHBI, KATHOHbI AMMOHHS U HOHBI
M3YYCHHBIX METAJJIOB, NPUCYTCTBYIOIIME B BOJHBIX pPAacTBOpaX HEOPraHUYECKHUX
BEIIECTB;

MPUMEHSITh OCHOBHBIC OIEpPAIMU MBICTUTEILHON NIEITEIbHOCTH — aHaIu3 U
CUHTE3, CpaBHEHHE, O0O0OOIIEeHUEe, CHCTEeMaTU3allhi0, BBISIBJICHUE  MPUYHUHHO-
CIEACTBCHHBIX CBSI3€d — IJI1 M3YYCHHS CBOMCTB BEIIECTB M XHUMHUYECKUX PEaKIUK;
€CTECTBEHHO-HAY4YHbIC METO/IbI MO3HAHUSI — HAOJIO/IEHNE, U3MEPEHUE, MOJICITUPOBAHHE,
AKCIIEPUMEHT (pEeabHBIA U MBICIICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTtnueckoe MIaHUPOBAHME U KOJWYECTBO YAaCOB, OTBOAMMBIX Ha OCBOCHHME Ka)JIOH TE€Mbl y4e€OHOIO INpenMera
«Xumusa» DenepanbHON aJanTUPOBAHHONM OCHOBHOM 00pa30BaTeNIbHOM MporpamMmbl OCHOBHOIO OOIEro oOpa3oBaHUs
00y4Jaromuxcs ¢ 3aJepKKON IMCUXUYECKOTO Pa3BUTHS, B LIEJIOM COBIAJAI0T C COOTBETCTBYIOIIUM pasienoM denepaibHoil
paboueld mporpammsl y4eOHOTo npeamera «XHMHsD» OCHOBHOH 00pa3oBaTeiabHOW NpOrpaMmbl OCHOBHOIO OOIIErO
obpaszoBanus. [Ipu stom Opranusanusi BIpaBe caMa BHOCUTh W3MEHEHHUS B COJEpP’KAHUE U paclpeiesieHue yuyeOHOro
Marepuana Mo rogaMm oOydeHus, B MOCIEA0BaTEIbHOCTh U3YUEHHSI TEM U KOJIMYECTBO YAaCOB HA OCBOCHHE Ka)KJOW TEMBI,
OIpENIEeTICHNE OPraHn3alMOHHBIX (opM 00yueHus U T.I. OOOCHOBAaHHOCTD JJAHHBIX U3MEHEHUH OINpeieNsieTcsl BHIOpaHHBIM
oOpazoBatenbHOM opranuzanuert YMK, uWHANBUAYaTbHBIMU TNCUXO(PU3HMUYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX
oOyuatromuxcs ¢ 3I1P, creneHbl0 0CBOGHHOCTH UMM YYEOHBIX TEM, PEKOMEHJALUMSIMHA 1O OTOOpY M aJanTaluu y4eOHOTro
Marepuaja 1o XUMHUH, IPeICTaBICHHbIMU B [[0SCHUTENBHOM 3aITHUCKE.

[Ipennaraem 2 BapuaHTa NPUMEPHOTO TEMATHYECKOTO IUIAHMpOBaHUS i1 oOywaromwuiics ¢ 3I1P: mepBbiif
IIPEATIONIAracT OCBOCHHUE MPOrpaMMBbl B MHKJIFO3UBHOM KJIACCE; BTOPOW — B OTAEIIBHOM KJacce.

1-if BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 4 B HEnEmMI0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMsl)
MpumepHble Tembl, OCHOBHOE cofepiKaHue OcHOBHbIe BUAblI AeATeNbHOCTU
PacKpbiBalowWwme faHHbIA pasaen obyuarowmxca

nporpammsl,
M KO/IMYECTBO 4Yacos,
OTBOAMMOE Ha UX U3yyeHne

Pa3znen 1.IlepBoHavanbHble XuMHYeckue mousiTusi(20 1)
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Tema 1. XuMusa — BakKHas
06J1aCTh €CTECTBO3HAHUA U
NPaKTU4eCKOH JesaTe/IbHOCTHU
Yye/I0BeKa

(54)

[IpeameT xuMuU.* Posib XMMUHU B )KU3HU YesIoBeKa. XUMUS B
cucteMe HayK. MeTo/ibl TO3HAHUSA B XUMUM.*

Tesa u BemecTBa. Pusnyeckue CBOMCTBA BellecTB. ArperaTHoe
cocTosiHME BellecTB. YucThle BelecTBa U cMecH. Cr1ocobbl
pasjesnieHus cMeceil. PU3nUecKUe U XUMHUYECKUE SIBJEHUS.
[Ipu3HaKK U yCI0BUS NPOTEKAHUSA XUMUUECKUX PEeAKIIUH.
3HaKOMCTBO C IpaBUJIaMH 6€30NaCHOCTU U MPUEMaMH paboThl B
XUMUYECKOH J1abopaTOPHH.

JeMoHCTpauumn

1. JJabopaTopHOe 060pyLO0BaHHUE.

2. Pazsim4yHble BU/Ibl XUMUYECKOW MOCYAbI.

3. O6pa3sibl BELECTB.

4. Cioco6xlI pa3pesieHus1 cMeced (GuUIbTpOBaHME, BEITAPUBAHUE,
JUCTULIALUSA, XpoMaTorpadus).

JlaGopaTopHble U NPAaKTU4YeCKHE PAGOThI

Jla6opamopHble onbimbl:

OnurcaHve GpU3NYeCKUX CBOWCTB BEIECTB.

PaspgeneHre cMecu c moMoLibl0 MarHUTa.

IIpakmuyeckue pabomul:

Ne 1. JlabopaTopHOe 060pyA0BaHKeE U IPHEMbI PaGOThI C HUM.
[IpaBuJ/ia 6e30macHOM paboThl B XMMUUYECKOH JJTaBOpaTOpHH.
Ne 2. OumncTKa 3arpsA3HEHHOM NOBapPEHHOW CONn
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PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHUH C TOMOILBIO NeJjarora.

PackpbIBaTh poJib XUMUHU B IPUPO/E U XKU3HU YesI0BeKa, eé CBA3b C APYTUMHU
HayKaMH.

Pasyin4aTh YUCThIE BEIECTBA U CMECH; OAHOPOJHbIE U HEOJJHOPO/IHbIE CMECH;

PazsnnyaTh Ppu3nuUecKkre U XMMUYECKUE SIBJIEHHUs C ONIOPOM Ha ONpe/iesIeHUs.

OnpefesiTh NPU3HAKK XUMUYECKHUX PEAKLMH U YCI0BUS UX IPOTEKAHUS.

CJyie1oBaTh NPaBUJIaM [10JIb30BAHUS XUMUYECKOH MOCY10M U JJabopaTOPHbIM
060py/J0BaHHEM, A TAK)KE PABUJIAM 06palleHUsl C XUMUYECKHUMHU Bellle-CTBaMHU
B COOTBETCTBUH C MHCTPYKLUSIMH 110 BBIIOJHEHHUIO IPAKTUYECKUX PABOT MOJ,
KOHTpOJIEM IeZarora.

[l1aHUPOBATh U NPOBOAUTH XUMHUYECKUH IKCIIEPUMEHT 110 U3YYEHHUI0 U
ONHMCaHUI0 PU3NIECKUX CBOMCTB BEIECTB, CIOCOO0B pa3/ieieHUs CMecei
BelLleCTB I10/] pyKOBOACTBOM Ieiarora ¢ 06cy»ieHueM Ij1laHa paboThl.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 3a/JaHUH U B poLiecce
HCCJIe0BAaTeNbCKOH JlesTeIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO0 COJlep>KaHus, CIPaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa noj
PYKOBOZCTBOM Ilefiarora.

BbicTpanBaTh pa3BEépHYyThIe NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
uHbOpMaIHIO U3 yiebHHKA U CIPABOYHbIX MaTepPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3Y4YeHHbIN MOHATUHHBIN annapaT Kypca XMuMUHU



Tema 2. BemecTBa
U XMMHYecKUe peaKiu
(154)

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3/1eMeHTbI. 3HaKU (CHMBOJIbI)
XMMMUYECKHX 3J1eMeHTOB. [IpocThle U C/I0XKHBIE BellleCcTBa.
ATOMHO-MOJIEKY/IIpDHOE yYeHHe.

Xumunueckast opmyJia. BaeHTHOCTb aTOMOB XUMHYECKUX
3/1IEMEHTOB. *3aKOH IIOCTOSHCTBA COCTaBa BellecTB.*

OTHOCUTe IbHAst aTOMHas Macca. OTHOCHTeJIbHAs MoJIeKyJIsipHast
Macca. MaccoBas fj0J11 XUMUYEeCKOT0 3/1eMeHTa B COeIUHEHUU.
dursnyeckre U XMMUYeCKUe sIBJIeHUs. XMMUUYecKasl peaKLiHsl.
[Ipy3HaKK U yCI0BUSA NPOTEKAHUA XUMHUECKUX peaKIUi.
XyvMuYecKHe ypaBHEHMUS.

Tunbl XMMUYECKUX peakiuil (coeAUHEHUS], PAa3/I0XKEHUS],
3aMelleHUs], 0OMeHa).

3aKOH coOXpaHeHHs MacChl BEIleCTB.

*M. B. JIOMOHOCOB — y4€HBIA-3HLUKIONEAUCT.*

JAemoHcTpauum

dusunyeckue siBJeHUs (pacTUpaHUe caxapa B CTYNKe, KUIIeHUE U
KOH/IeHCaLUs BOJbI U T. 11.).

XuMuyeckue siBjieHus1 (TopeHue CBeYH, pa3JIodKeHHe caxapa,
B3aMMO/J€HCTBHE CEPHOU KUCJIOTHI C XJIOPUAOM Gapus,
pasnoxxeHue ruapokcuga meau(ll), B3aumMogencTBIe Kese3a ¢
cepoii, B3aUMO/JIeCTBHE KeJie3a ¢ pacTBopoM cosu Megu(ID)).
OnbIT, WK CTPUPYIOIINHN 32aKOH COXPAaHEHUS MaCChI.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTopHBIE OMNBITHI:

[IprMepsb! pusnyecKUx sABJEHUN (IJIaBJIeHUEe BOCKA, TassHUE
JbJa).

[IprMepbl XMMUYECKUX SIBJIEHUH (TpOKaMBaHUE MeAHON
MPOBOJIOKH, B3aUMOJEHCTBHE MeJIa C KUCTOTOH).

Mopenv aTOMOB U MOJIEKYJT

MpaKktnyeckasa pabota No3 MprU3HAKKM NPOTEKAHUS XMMUYECKMX
peakuui

BbluncneHusa

— OTHOCHUTEJIbHOUM MOJIEKY/ISIPHOM MacChl BELECTB;

— MacCOBOH J[0JTM XUMUYECKOr0 3JIeMeHTa 1o popmyJie
CcoeJMHEeHHH.

[IpMMeHATB ecTeCTBEHHO-HAy4YHble METO/Ibl I03HAHUA (B TOM YHCIIe
HabJl0/leHue, MO/leJIMPOBaHKe, IKCIIEPUMEHT) U OCHOBHbIE ONlepaluu
MBIC/IUTEIbHON 1eATeJIbHOCTH (CpaBHEHUe, KIaccuPUKanus) /1 U3ydyeHus
BELIECTB U XUMUUECKUX PeaKI1i C OOpOoil Ha aJIFOPUTM UJIH CXEMY.

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHATHH U 3aKOHOB M IPUMEHSTb 3TH NOHATHS
MpY ONUCAaHUU CBOMCTB BELECTB U UX PEBPAlEeHUH C OMOPOM Ha IJIaH U
KJII0Y€eBbBIE CJIOBA.

PazinyaTh GU3NYECKHE U XUMUYECKUE SIBJIEHUS, 00BSCHATD UX CYLIHOCTb C TOYKU
3pEHHs1 aATOMHO-MOJIEKYJIIPHOTO YYEHHS C ONIOPOK Ha ONpe/ie/IeHUS U CXEMBI.

OnpefensiThb NPU3HAKK XUMUYECKHUX PEAKLIUH, YCI0BUS UX IPOTEKAHUS.

OGBSICHATD CYL[HOCTb PU3UYECKUX U XUMHUYECKUX SIBJEHUH C TOYKHU 3peHUs
aTOMHO-MOJIEKYJISIPHOTO yYeHHUsI C UCII0/Ib30BaHWEM BHU3yabHOH ONOPHL.

KnaccuduruyupoBaTh XMMHYeCcKHe peaKLUU (110 YHC/IY U COCTaBY pearupymolinx 1
00pa3syoUIMXCs BEIIECTB) C ONIOPOM Ha CXEMBI.

CocTaB/iAT GOpMyJibl GUHAPHBIX BELIECTB 110 BaJ€HTHOCTH U ONIpeJeIsTh
BaJIEHTHOCTB 110 GOpMyJIaM BeILeCTB C ONIOPOM Ha aITOPUTM y4eOHBIX
NeUCTBUM.

PaccTaBiATb K03$OUIMEHTH] B ypaBHEHUAX XUMUYECKUX PeaKIMi ¢ 0Oopoi Ha
QJITOPUTM yYeOHBIX JeHCTBUH.

Crie0BaTh NpaBUJ/IaM [10JIb30BAHUS XMMUYECKOH TOCY10H U 1a60PaTOPHBIM
060opyloBaHKEM, a TAaKXKe IPaBUJIaM 06pallieHHs C BellleCTBAMH B COOTBETCTBUU
C MHCTPYKLMSMH I10 BBINOJHEHUIO J1a60PATOPHBIX XMMUY€ECKUX OIBITOB MO/
KOHTPOJIEM IeJlarora.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3a/laHUH U B ITpolLiecce
UCCJIe/I0BATENIbCKOH J1eATENIbHOCTH
Hay4YHO-NONYJIIPHYIO JINTEPATyPy XUMHUYECKOTO CO/IEP>KaHUs], CTIPAaBOYHbIE
MaTepuasbl, pecypcbl IHTepHeTa 1o/, pyKOBOACTBOM Nejiarora.

BbicTpanBaTh pa3BEépHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOX Ha
MHbOpMaIHIO0 U3 y4ebHHKA U CIPAaBOYHbIX MAaTEPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3Y4YeHHbIN MOHATUHHBIN annapaT Kypca XUMUH

Paspes 2. BaxxHelMe npeAcTaBUTe/IU HeopraHuyeckux Bemects (30 4)
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Tema 3. Bo3ayx. Kucnopoa.
NoHsaTne 06 okcnpax
(54)

Bo3zayx — cmech rasos. CocTaB Bo3ayxa.
Kucnopos, — ajileMeHT U IPOCTOe Bellje-
cTBO. 030H — *ajyIoTponHas MoAuPUKaLUA KUCaopoa.*

HaxoxzeHue Kucaopoa B 1pupoJe, GU3nuecKre U XUMUYECKHe

CBOMCTBA (peaKLUH OKHUCJIEHHUs, FOpeHue). YCI0BUs
BO3HUMKHOBEHHUS U NpeKpalleHus ropeHust. [lonaTue

06 OKCHJaX.

*Crioco6bI MOJIyYeHUs1 KUCIOPOa B Ta6OpaTOPUHU U
npoMbllIeHHOCTU.* [I[puMeHeHue Kucaopoaa. Kpyrosoport
KHCJI0pO/ia B IIpUpOJe.

*TensioBoM 3G PEKT XUMHUYECKON peaKLUH, IOHSATHE O
TEePMOXHMHUYECKOM ypPaBHEHUH, 3K30*- ¥ 3H/J0TePMUYECKUX
peakIusx.

*TonsinBo (HedTh, yrosb U MeTaH). 3arpsi3HeHHE BO3/yXa,
Crnoco6bl ero NpefloTBpalleHUs. Y cuieHue NapHUKOBOT0
3ddekTa, paspylieHre 030HOBOTO CJ10.*

JAemoHcTpauum

B3aumogelicTBue pocdopa, cepbl U Kesie3a C KUCJIOPOAOM
(BO3MOXKHO UCNOJIb30BAHNE BU/IE0OTBITOB).
OnpesesnieHUe CoZlep>KaHUsl KUCI0PO/Ja B BO3JyXe.
OnbIThL, IeMOHCTPUPYIOLLHE YCI0BUSl BOSHUKHOBEHUS U
NpeKpalieHus rOpeHusl.

NabopatopHble U NpaKTMYeckne paboTbl
JlaGopaTOpHBIH OMBIT:

O3HakoMJIeHHe ¢ 06pa3iaMi OKCH/IOB.
[IpakTHveckas paboTa:

Ne 4. [TosriyyeHUe KUCI0POAQ, U3yYeHHE ero CBOUCTB.

BbluncneHms
— MOJIEKYJIIPHOW MacChl KUCJ0pPO/Ja MU 030HA Ha OCHOBaHUHU
aTOMHOM MacChl XMUMHYECKOTO 3JIEMEHTa
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PackpbIBaThb CMbIC/ U3y4YaeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NIPU
ONKCaHUM CBOMCTB BEILECTB U UX IpeBpallleHUH C UCTI0/Ib30BaHUEM ONOPHBIX
CJIOB U KJIUIIIE,

XapakTepu30BaTh (OMHUCHIBATL)C ONOPOL HA NAAH, CXEMY, KPAMKYIO 3anuchb
COCTaB BO3/lyxa, PU3NYECKHE U XU-MHUYeCKHe CBOHCTBA KHUCJI0PO/ia, CIOCOGEI
€ero MoJiydyeHus, NpuMeHeHHe U 3Ha4eHHe B IPUPO/ie U XKU3HU YeJIOBeKa.

CpasHusamb peakyuu 20peHusl U Med1eHHO20 OKUC/IeHUs C TIPeJBapUTETbHBIM
o6CcyKJileHeM IIapaMeTpPOB CPaBHEHMUS.

Co6upaTb NpUOOPHI /1A MOJTyYeHUs KUCI0po/a (BbITeCHEHHUEM BOJBI U
BO3/yXa).

PacrosHaBaTh ONBITHLIM MYTEM KHCJIOPO/ 110/, KOHTPOJIEM Ileiarora.

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIeHUs GOPMY.I BELECTB,
MOJIEKYJIIPHBIX yPaBHEHUH XUMUYECKHX PeaKI Ui C yyacTHEM KUCI0poJa.

OOBACHATDL CYLIHOCTDb 3KOJIOTHYE€CKHUX HpOGJIEM, CBA3AaHHBIX C 3arpA3HEHUEM
BO3/yXa.

CrnezfoBaTh NpaBu/IaM 6e30acHON paboThI B 1a60paTOPHUH NPH UCIOJIb30BAaHUHU
XUMHUYECKOU MOCyAbl U 060PYA0BaHHUS 10/ KOHTPOJIEM N1eJ]arora, a Takxe
IIpaBU/IaM 06palieHus C FOPIOYMMU BeleCTBAMHU B ObITY.

HJIaHPlpOBaTb " OCyLIECTBJIATb HA IPAKTHKE XUMHUYECKUEe 3KCIIEPpUMEHThI,
NMpoOBOAUTH HaﬁJII-OAeHI/IH, AeJi1aTb BbIBOABI IO pe3yJibTaTaM 3KCIIEPpHUMEHTA 110/
PYKOBOJCTBOM I€Jarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpymIle.

HWcnosib30BaTh NpHU BLINIOJHEHUH yUe6OHBIX 33/JaHUH U B ITpoLiecce
UCCJIeI0BATe/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOT0 CO/IepXKaHusl, CIPAaBOYHbIE MaTepHallbl, pecypcbl UHTepHeTa Moj
PYKOBOJCTBOM IeJarora.

BoicTpauBaTh pa3BépHyThle NMCbMEHHBIE U yCTHBIE OTBETHI C OIOPOX Ha
MHPOPMAIHIO U3 y4e6GHUKA U CITPABOYHBIX MAaTEPHAJIOB C ONIOPOH Ha IJIaH,
rpaMOTHO HCII0JIb30BaTh U3y4eHHBIH OHATUHHBIN allnapaT Kypca XMUMHA



Tema 4. Bogopoga.
IoHATHE 0 KUCIOTAX U COJIAX
(549)

Tema 5. Koin4ecTBeHHbIE
OTHOILUEHHA B XUMHH
(4 )

Bomopon — asieMeHT M pocToe BelecTBo. HaxoxaeHue B
npupoe, pusnyeckue U XMMUYeCKHe CBOMCTBa (Ha mpuMepe
B3aHUMO/IeHCTBUSA C HeMeTa/lJIaMH U OKCHJLaMU MeTaJ/lJIoB),
NpUMeHeHUe, *crnocobbl MoyYeHus.*

[ToHsiTHE O KUCJIOTAX U COJIAX.

AemoHcTpauumn

[MosryyeHue, cobMpaHue U pacno3HaBaHUe BOAOPOJa.
['opeHue Bojopoza.

B3aumopeiicTBue Bogopoza ¢ okcugom meau(11).

Na6opaTtopHble U NpakTU4eckne paboTbl
JlabopaTOpHBIH OMBIT:

BsanmogelcTBYe KUC/IOT C MeTalJIaMu.
[IpakTHyeckas paboTa:

Ne 5. [TosryyeHMe BOJOPOAa, U3yYEeHHE ero CBONCTB.

Bbluncnenumsa
— MOJIEKYJISIPHOW Macchl BellleCTBa Ha OCHOBAaHUM aTOMHOU
MaCCbl XUMUYECKHUX 3JIEMEHTOB

KosinuecTBo BemectBa. MoJsib. MoJsisipHas Macca. 3akoH
ABorazpo. MosisipHbIll 06bEM ra3oB. PacuéThl M0 XUMUYECKUM
yPaBHEHHUSM.

JleMoHCTpaumsa
06pa3sibl BeLeCTB KOJUYECTBOM 1 MOJIb.

BbluncneHusa

— 06'bEMa, KOJIMYEeCTBa Bell[eCTBa rasa o ero U3BeCTHOMY
KOJIMYECTBY BELECTBA UJIH 06 BEMY;

— 06'bEMOB ra30B 10 YpaBHEHHIO peaKI[iH Ha OCHOBe 3aKOHA
06'bEMHBIX OTHOLIEHUH ra3oB
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PackpbIBaThb CMbIC/ U3y4YaeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NIPU
ONHCaHUM CBOMCTB BeIEeCTB U UX IpeBpallieHUuH.

XapakTepH30BaTh (OIHMCHIBATH) GU3NYECKHE U XUMHUYECKHE CBOWCTBA BOJOPOAA,
CrocoGbI ero MoJiy4yeHusi, IpUMeHEHHUE C ONOPOH Ha IJIaH, KPaTKYo 3alHCh,
CXeMy.

Cob6upath npubop AJ1s NoJyYeHHUs BOJOPOJA C UCIOJIb30BAHUEM BU3yaJIbHOMN
OIopbI

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIEHUsI GOPMY.JI BELLECTB,
MOJIEKYJISIPHBIX yPaBHEHUH XUMUYECKUX PEAKIUH C yYacTHEM BOAOPOJA C
OTOpPOY Ha aJITOPUTM.

CiieioBaTh NpaBUiaM 6e30MacHOM paboThl B JIJAGOPATOPHUU PH UCIO/Ib30BaHUHU
XUMHYECKOH MoCcy/ibl U 060pyAOBaHUSA 0] KOHTPOJIEM Ilefilarora., a Takxe
npaBuJaM O6GpallleHHs] C TOPIOYMMH BellleCTBAMHU B ObITY

[I1aHUpOBaTh M OCYIECTBJATH HA MPAKTHKe XUMUYECKHe 3KCIIePUMEHTHI,
IPOBOAUTH HAOJIIOIeHHs, e/IaTh BbIBOAbI 110 Pe3yibTaTaM 3KCIepUMeHTa 10/,
PYKOBO/,CTBOM IleJlarora ¢ o6cy>xJieH1eM IJIaHa paboTbl, C UCI0/Ib30BaHUEM
KJINLIE.

YyacTBOBaTbh B COBMECTHOH paboTe B rpymre.

[11aHUPOBATH U OCYILECTB/IATD HA IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,
HNPOBOJUTH HAGJII0/I€HUS, [1e1aTh BBIBOZbI 10 pe3yJ/IbTaTaM 3KCIepUMEHTa.

YyacTBOBaTbh B COBMECTHOM paboTe B rpymie

PackpbIBaThb CMbIC/ U3y4YaeMbIX TOHATUHA U IPUMEHSATD 3TH IIOHATHS, a TAKXKe
M3y4YeHHbIEe 3aKOHBI U TEOPHH JJIs1 PellleHUs] pacyéTHBIX 3a/1a4 C IOMOLIbIO
nejarora.

BBIUHC/IATH MOJISIPHYIO Maccy BeILeCTB; KOJIMYECTBO BelLleCTBa, 00'bEM rasa,
Maccy BellleCTBa C ONOpoi Ha o6pasel, Ha GOPMYJIbL;

[IpoBOANTE pacyéThl 10 ypaBHEHUSIM XUMHUYECKHUX PeaKIHH ¢ 0IToOpoi Ha
o6pasel], aJITOPUTM y4eOHBbIX JeCTBUI: KOJIMYeCTBa, 06'bEMa, MacChl BelllecTBa
10 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB UJIM IPOAYKTOB
peaKIuH.

BeicTpanBaTh pa3BEpPHyThIe MMCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOH HA UH-
dopmaruio U3 yye6HUKA U CIIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO HCII0JIb30BaTh
W3y4YeHHbIH NOHATUHHBIN annapaT Kypca XMMHH C HOMOIIbIO ITefiarora.



Tema 6. Boga. PacTBopbl.
IloHATHE 06 OCHOBAHUAX
(54)

Bopa, ee cocTaB, cTpoeHMe, MosleKyJibl. Pu3nyecKue CBOMCTBA
BO/IbL. *AHAJIM3 U CHHTE3 — MeTO/bl U3y4YeHHs COCTaBa BOJbL*
X¥MHYecKHe CBONCTBA BOJbI

(pasnoxxeHue, peaKlMy C HATPUEM, OKCUAOM KaJbLUs, OKCUAOM
cepsl V.

CocTaB ocHOBaHUU. [loHATHE 06 UHAUKATOPAX.

*Boja Kkak pacTtBopuTesib.* PacTBopel *PacTBOpUMOCTb
BellleCTB B Boge.*

*HacbllleHHbIe M HeHaChIIlleHHble pacTBOPLL * MaccoBas 1015
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B IPUPO/IE U B )KU3HU YesioBeKa. Kpyrosoport
BO/ibI B IpUpo/ie.* 3arpsisHeHre NPUPOJHBIX BoJ. OXxpaHa

Y 0YMCTKa IPUPOJHBIX BOJ,.

JAemoHcTpauum

JJ1IeKTPOJIN3 BOJbI; CHHTE3 BOABI; B3aUMO/eiCTBHE BOAbI C
MeTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHHE
BH/IeOMaTepPHAJIOB).

PacTBopeHHe BelleCTB ¢ pa3JIMYHON PaCTBOPUMOCTHIO.
HUccnenoBaHre pacTBOPOB KUC/IOT U 1jeJI0UeH C TOMOLIbIO
HWH/JMKaTOPOB.

NabopaTopHble U NpaKTMYeckne paboTbl

[IpakTHyeckas pa6oTa:

Ne 6. [IpuroToB/ieHHE PacTBOPOB C ONpeeIEHHOM MacCOBOM
JloJ1Iell pacCTBOPEHHOTO BellleCTBa.

Bbluncnenusa
— C MCII0JIb30BaHUEM IIOHATHS «MaccoBas [10Jid BellleCTBa B
pacTtBope»
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PackpbIBaThb CMbIC/ U3y4YaeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NIPU
ONKCaHUM CBOWCTB BEILeCTB U UX IpeBpallleHUH ¢ TOMOLIbIO learora.

XapakTepu3oBaTb QU3HYECKHE U XUMUYeCKHe CBOMCTBA BO/IbI, €€ POJIb KaK
pacTBOpHUTEJISI B IPUPOJHBIX IPOLIECCAX C ONOPOY Ha MJIAH U CXEMY.

CoCTaB/IAATh YpaBHEHHUS] XUMUYECKUX PeAKIUU C yYacCTHUEM BOJbI C OOPOH Ha
cxXeMmy.

OGBSCHATH CYLHOCTb 3KOJIOTUYECKUX MP06JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
MNPUPOJHBIX BOJ|, CIOCOOBI OYUCTKU BOJIbI OT IPUMECEH, MEPHI 110 OXPaHE BOJ,
OT 3arpsA3HEHHUA [10CJIe IpeBAapUTEIbHOI0 CTPYKTYPUPOBAHUSA MaTepUaa.

HﬂaHHpOBaTb " OCyLIECTBJIATb Ha IPAKTHKE XUMHUYeCKUe 3KCIIepUMEHThI,
MPOBOJUTH HAGJIIOI€eHUs, 1e/1aTh Bbl-

BO/IbI 110 Pe3yJIbTaTaM IKCIePUMEHTA N0/, KOHTPOJIEM I1e/larora, ¢
UCMO0JIb30BaHUEM KJIHILE.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThl B J1JaGOPAaTOPUU IIPU UCI0JIb30BAHUHU
XUMHYECKOH MoCcy/ibl U 060pyAOBaHUS 10 KOHTPOJIEM Ilefiarora.

HpOBOAI/ITb BbIYHCJIEHUA C IPUMEHEHUEM NOHATUA «MaCCoBad A0Jid BelleCTBa B
pacTBope» c onopoi Ha GOPMYJIb.

Hcnosb30BaTh NpU BbINOJIHEHUH YYeOHbIX 33/JaHUH U B Ipoliecce
UCCJIel0BATEbCKOH e TeNIbHOCTH HAy4HO-TIONYJ/IAPHYIO IUTEPATYPY
XMUMHMYECKOTO0 COZePKaHuUs, CIPaBOYHble MaTepHUaJbl, pecypcel IHTepHeTa
110/], pyKOBO/CTBOM Ile/iarora.

BbicTpanBaTh pa3BEépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
uHbOpMaIHIo0 U3 yiebHHUKA U CIPABOYHbIX MaTEpPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XMMHH IOCJIe
Hpe/BapUTENbHOTO CTPYKTYPUPOBAaHUs MaTepHasa



Tema 7. OCHOBHbIE KJIaCChI
HeopraHu4YecKux
coeUHEeHU

(1149)

Knaccudukanus HeopraHU4eCKUX COeIMHEHHH.

OKcuABL: cOCTaB, KJacCuPHUKaLus (OCHOBHbIE, KUCIOTHBIE,
*amdoTepHble, Hecoseobpasyolive Ha IpUMepe OKCua
yriepoa Il n okempga asota ll, HomeHkaatypa. [loayyeHue™
OKCH/IOB (B3aMMoZelCcTBuE C BOAOW, KUCNOTaMMU, Wesioyamm).
OcHOBaHHUs: COCTaB, KJaccubukanus (Leyg04u 1
HepacTBOPHUMble OCHOBaHUsA), HOMEHKJIATypa.

KucnoTsl: cocTaB, k1accuduKanus, HOMEHK/IATypa, PU3nyecKue
Y XMMUYecKHe CBOWCTBA (B3aMMOAeCTBYE C OCHOBHBIMHU
OKCH/IaMH COJIAMM Ha IPUMepe COJITHON U CEPHOM KUCJIOT),
*Croco0bl MoJIy4eHHUs1.* PsiJi akTHBHOCTH METaJJIOB.

Couu (cpeziHMEe): HOMEHKJIATYPA, *croco6bl mosTydeHus *,
B3aHUMO/IeHCTBUE COJIEH C MeTA//IaMH, KUCI0TaMH, LleJ104aMH U
COJISIMHU.

['eHeTHYecKast CBSA3b MeX/y KJIaCCAMH HeOpraHUYeCKUX
coeauHeHu. ['eneTnyeckue psaabl. [loHATHE 06 aMPOTEPHBIX
IUIPOKCHU/IAX HA IPUMepe [JMHKA U aJJlIOMUHUSA. XUMHUYecK1e
CBOWCTBA - B3aMMO/IeCTBHE C KUCIOTAMHU U LIeI09aMH.
PazsioxkeHue Npy HarpeBaHMH.

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BELECTB PA3JIMUHBIX KJIACCOB.
B3auMogelicTBUe pacTBOpa CEPHOU KUCIOTHI C OKCUA0M
megu(1D).

Peakuus HeHTpasu3aLuy.

BeITecHeHUe 0ZHOT0 MeTaJljla APYTUM U3 pacTBOpa COJIH.

Na6opatopHble U NpaKTMYeckne paborbl

JlabopaTOpHBIE ONBITHI:

BsanMogelicTBYe KUCIOT C MeTa/lJIaMu.

[ToslyyeHMe HepaCTBOPHUMBIX OCHOBaHHH.

B3aumozieiicTBMe HEPACTBOPUMbIX OCHOBAaHUM C KUCJOTAMHU.
Paznoxenue rugpokcuga Meau(Il) npu HarpeBaHUM.
[IpakTHyeckas pa6oTa:

Ne 7. PelreHue skcnepyMeHTa/IbHBIX 33/1a4 110 TeMe «OCHOBHbIE
KJIacCbl HEOPTraHUYeCKUX COeJUHEHUN».

BbluncneHus
— M0 YPaBHEHUSIM XMMUYECKUX PeaKuit

OrmpezeneHre OCHOBHBIX KJIACCOB HEOPTAaHMUYECKUX COSANHEHHH 110 Ma0NoHy.
CocTaBieHHe CXeM CTPOCHUSI OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX COSIUHEHUH Ha
OCHOBE OIIPE/IENICHUSL.

Cocranenne GopMys OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COSINHEHHI U Ha3bIBaHUE
HX [0 MEXAYHapOJHOU U TPUBUAIBHON HOMEHKIIATYpE C UCIIOJIb30BAHUEM
OIIpe/ieNICHNsI U TaOJUIBI PACTBOPHMOCTH.

KnaccudunupoaHnue n3ydaeMbIX BEIIECTB IO COCTABY H C8OLCMEam ¢ OTOPOH Ha
OIIpE/IeNICHNS], CXEMBI M TAOJIHITYy pPaCTBOPUMOCTH.

CocTaBneHre TaONUIbl TEHETUIECKUX PSOB U CXeMbl «I eHeTnueckast B3auMOCBS3b
OCHOBHBIX KJIaCCOB HEOPTAaHWUECKHUX COETHMHEHUID MO PyKOBOACTBOM Iearora.
[Iporao3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOLINX XMMHUUECKUX CBOICTB
H3y9IEHHBIX KJIACCOB, TPYII BEIIECTB, K KOTOPBIM OHH OTHOCSITCS C HCTIOJIb30BaHUEM
cxeMbl «[ eHeTHuecKas B3aMMOCBSI3b OCHOBHBIX KJIaCCOB HEOPIaHHMUECKUX
COEAMHEHUI» IO PYKOBOJACTBOM II€Jarora.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUM peakluii, WUTIOCTPUPYIOLINX XUMUYECKUE
CBOICTBA M3YUCHHBIX KJIACCOB U CNOCOObI NOIYUeHls BEIIECTB N3YICHHBIX KJIacCOB,
TPYIII, a TakKe MOATBEP KIAIOIINX TeHETHUECKYIO B3aHMOCBSI3b MKy HUMH, C
OTOpoii Ha BEpOATBHYIO CXEMY B KAYECTBE 3PUTEIHHOM OTIOPHL.

CocraBieHre MOJEKYIISIPHBIX yPaBHEHUH PEaKIUi 10 CXeMaM C NpeaBapUTEIbHBIM
00CyXIeHHEM BBIOOpa PearupyromnX BeIeCTB.

BrranciieHne no ypaBHEHSIM XUMHYECKHUX PEAKIHil KOMYecTBa, 00bEMa, MacChl
BEILECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEaKIUH 10
AITOPUTMY.

[InanupoBaHye U OCYIECTBICHUE HA IPAKTUKE XUMUIECKOTO SKCIIEPUMEHTA U
HaOJIIOJICHNSI TIOJ] PYKOBOJICTBOM YYUTEJIS.

DopmynrpoBaHUE BHIBOAOB MO pe3yIbTaTaM SKCIIEPUMEHTA C HCIIOJIb30BaHUEM
OIIOPHBIX CIIOB.

DopmynrpoBaHHE C MOMOIIBIO MEarora U BBITOIHEHNE MTPAaBHI 0€30ITacHON paboTHI B
71a00paTOPHH NIPH HCIONIB30BAaHUHA XUMUIECKOH TOCY B B 000PYTOBAHHS.
Vcnonp30BaHue NP BBINMOJIHEHUHN y4eOHBIX 3a1aHHI U B TIpoLecce
UCCIIe0BAaTEIbCKOM NS TENbHOCTH HayYHO-MIOMYJIIPHOM JIUTEPaTypbl XUMUYECKOTO
CoziepKaHMs1, CIIpaBOYHbIE MaTepualbl, pecypchl VIHTepHeTa, OCylecTBIeHHE BBIOOpa
0] pPyKOBOZACTBOM IIeJlarora.

BricTpauBanue pa3BEpHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB C OIIOPO Ha
nH(pOopMaIMIo U3 yIeOHUKA U CIIPABOYHBIX MAaTEpPHAIOB, TPAMOTHOE UCIIOTb30BAHHE
H3y9IEeHHOTO TIOHATHIHHOTO anmapaTa Kypca XHMHH C HCHOJIb30BaHUEM IUIaHa,
OTIOPHBIX CJIOB, AJITOPUTMA.

Pazpen 3. llepuoauyeckuii 3akoH u [lepuogudeckas cucTeMa XMMHYeCKUX 3j1eMeHTOB /[l. U. MeHAae1eeBa.
CTpoeHHe aTOMOB. XMMHYecKasi CBA3b. OKMC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE peakuuu (15 1)
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Tema 8. NMepuoaunyecKkuii 3aKoH U
Mepuoguueckas cuctema
XUMUYECKUX 3/IEMEHTOB

0. U. MeHpene-eBa. CtpoeHue
atoma (7 4)

[lepBble MONBITKU KJIaCCUPUKALUU XUMHUYECKUX 3/1€MEHTOB.
[ToHATHE 0 rpynIax CXOAHbBIX 3J1eMEHTOB (1Lje/I04YHbIe U
11{eJIOYHO3€eMeJIbHbIe MeTaJlJIbl, FaJIOTeHbl, HHEPTHBIE ra3bl).
*JJ1€eMeHThI, KOTOpPbIe 06Pa3yIOT

aMdoTepHble OKCUABI U TUAPOKCUBL*

[lepuoandeckuii 3akoH u [lepuoan-yeckas cuctemMa
XMMUYecKux aseMeHTOB /. U. MengeneeBa. [lepuo/bl, rpynnsl,
noArpymnmbl. PU3NYECKUN CMbIC/ IOPSIKOBOTO HOMepa
3JIeMeHTa, HOMepOB NepHo/a U TpyNbl.

Ctpoenue aToMoB. COCTaB aTOMHBIX s/iep. *U30TonbL.*
JnekTpoHbl. CTpOEeHHE 3/JIEKTPOHHBIX 060JI09EK aTOMOB NEPBBIX
20 XMMHUYeCKUX 3/71eMeHTOB [lepruonyecKor cHCTeMbI

J. U. MeHpeneeBa.

XapaKkTepHCTUKA XUMUYECKOT0 3JIEMEHTA 10 €T0 MOJI0XKEHHUIO B
[lepuoaundeckoit cucreme /I. U. MeHpeseeBa.
*3aKOHOMEPHOCTH U3MEHEHH I CBOMCTB 3JIEMEHTOB MaJIbIX
NepHO/0B U IJIaBHBIX OJAIPYII B 3aBUCUMOCTH OT aTOMHOI'0
(mopsizkoBoro) HoMepa.*

*3HaueHue [lepuoanyeckoro 3akoHa u [lepuoanyecko
CUCTEeMbl XUMUYECKUX 3JIEMEHTOB JIJIS1 pa3BUTHUS HAyKU U
npakTuku. [[. U. MeH/iesieeB — y4€HBIH, Tejaror ¥ rpaXkgaHuH.*

JAemoHcTpauum

KopoTkonepuoaHas v JJIMHHONIepUOUgHAsA GOPMBI
[Teproanveckoi cCUCTEMbl XUMUYECKHUX 3JIEMEHTOB

J. U. MeHieneeBa.

0O3HakKoMJIeHHEe C 06pa3laMy METAJIOB U HEMETAJIJIOB.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTOpHBIN OMNBIT:

B3auMmo/ielicTBHE THAPOKCHIA IIMHKA C pAaCTBOPAMHU KHCJIOT U
ieja04ei
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PackpbIBaTh CMbICJI IEPHOLUYECKOT0 3aKOHA 10/, PYKOBOACTBOM I1€Jjarora.

[ToHHMaTB CylLleCTBOBaHHUE NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKUX
3/1IeMeHTOB (M3MeHeHHe PaJIUyCOB aTOMOB U 3JIEKTPOOTPULIATENbHOCTH) U UX
COeIMHEHUH OT MOJIOXKEHUS B IEPUOAUYECKON CUCTEME U CTPOEHHS aTOMa C
UCI0JIb30BAaHUEM CXEM U TAGJIHLL.

YcTaHaB/IMBaTh CBSI3b MEX/IY [10JI0OKEHUEM 3JIEMEHTA B IEPUOJUIECKOH CUCTEME
Y CTPOEHHEM ero aToMa (CoCTaB U 3apsij Apa, 001ee YUC/I0 3JIEKTPOHOB U
pacinpejiesieHUe UX M0 3JIEKTPOHHBIM CJI0SIM) [0 06PasLy.

[IporHo3upoBaTh XapaKTep U3MEeHEHUs CBOMCTB 3J1EMEHTOB U UX COEMHEHUH 1O
rpynmnam u nepuogam [lepuojuueckoil CUCTEMBI C HOMOLIbIO IEAArora.
XapaKTepu30BaTb XUMUYECKHE 3JIEMEHTHI IIEPBBIX TPEX MEPHUO/0B, KaJIHs,
KaJIbIIUS 0 UX NoJIoXKeHUIo B [lepuoguyeckoit cucreme /[l. U. MeHeneeBa.

CiefoBaTh NpaBU/aM 6e30MacHON paboThl B J1JaOOPAaTOPUU NPH HUCNIOJIb30BAHUU
XUMHYECKOH MoCy/ibl U 060pyAOBaHUS 0] KOHTPOJIEM Ilefiarora.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
nHdopMaIIo U3 yie6HUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaTt Kypca XUMHUU 110csIe
CTPYKTYpHUPOBaHHs MaTepHaJsia C UCNOJIb30BaHUEM KJIHILE.

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI yiebHMKa [ocie
CTPYKTYpHUpOBaHHs MaTepHaJia, CIpaBo4Hble MaTepuasl ([leproanyeckyro
CHCTeMY XMMHUYeCKHX 371eMeHTOB /l. . MeHziesieeBa, TabIMLy paCTBOPUMOCTH
KHCJIOT, OCHOBAaHHH U COJIeH B BOJI€, 3JIEKTPOXUMHUUYECKUH PsAJL HANPsHKEHUH
METaJJIOB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3a/laHUH U B ITpolLiecce
MCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOI'0 COZIepPXKaHHsl, CIpaBOYHbIe MaTepHasbl, pecypchbl IHTepHeTa Moz
PYKOBOZCTBOM IeAiarora



Tema 9. Xumunueckasn casb.
OKucnuTenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkuumn
(84)

9 KIIACC

*JJIEKTPOOTPULIATENBHOCTh* aTOMOB XMMUUYECKHX 3JIEMEHTOB.
Xumuyeckas cBs3b (MIOHHas, KOBaJIEHTHAsA NOJIAPHAsA U
KOBaJIeHTHas1 HeloJIApHas).

CTeneHb OKUC/IEHUS.

OKHUCIMTE/IbHO-BOCCTaHOBUTEIbHBIE peaknuu (OBP). [Ipoueccer
OKMCJIEHUS U BOCCTaHOBJIeHUs. OKUCJIUTENN U BOCCTAHOBUTEJIU.

AemoHcTpauumn
OKHUCIMTE/IbHO-BOCCTAaHOBUTEJIbHBIE PeaKLMU: TOpEeHue,
peakLiuy pasJoKeHus, CoOeJMHEeHUs

(2 4 B HEemto0, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs )

PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHH 110/ pyKOBOACTBOM Iearora.

OnpefiessiTh BUJ, XHMHUY€ECKOH CBSI3U B CO€JMHEHUH C UCIIO/Ib30BAHUEM CXEM.

Onpeie/IATh CTeNeHb OKUCJIEHUS XMMUYECKOT0 3J1eMeHTa 110 GopMyJie ero
COeIMHEHUS C MCIOJIb30BAaHUEM aJIFOPUTMaA.

OmnpesensiTh 3J1EMEHT (BELLECTBO) — OKHUCJIHUTEJb U 3JIEMEHT (BELIECTBO) —
BOCCTAaHOBUTEJIb.

OGBSICHATD CYLHOCTb NPOLECCOB OKHUC/IEHUS U BOCCTAHOBJIEHUS.

CoCTaBJIATh 3JIEKTPOHHBIH GaJIaHC C yYETOM YMC/IA OTJAHHBIX U NPUHATBIX
3JIEKTPOHOB.

CocTaBJsATh ypaBHEHNE OKUCJIUTENbHO-BOCCTAHOBUTEIBHON PeaKIMU 110
QJIrOpUTMY pa3bopa OKUCIUTENbHO-BOCCTAHOBUTENbHON PEAKIHHU.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 33/JaHUH TeKCThI yieOHUKa [ocjie

CTPYKTYpHUPOBAHUS MaTepHala, CpaBOYHble MaTepHaJIbl (IIepHUOJUYECKYIO
CUCTEeMY XMMHUYeCKuX aieMeHTOB /l. U. MeHzie1eeBa, Tab/IULy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U cosiel B BOJiE, 3/IEKTPOXUMHUYECKUH P/ HANPSHKeHUH

MeTaJlJIoB).

MpumepHble Tembl,
pacKpbiBalowme faHHbI pasgen
nporpammsl,

M KOZIMYECTBO 4acoB, 0TBOAUMOE
Ha UX U3yyeHune

OCHOBHOEe cogepkaHue

OCHOBHble BUAbI AeATENbHOCTU
obyuarowmxca

Paspes 1. BemecTBo M XuMu4yeckue peaknuu (17 1)
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IloBTOpEHUE U yT1yG/1eHne
3HAHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(54)

[leproandeckuit 3akoH. [lepuoanyeckas cucTeMa XUMHUYECKHX
asneMeHTOB /. U. MengeneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHX 3JIeMEHTOB NePBbIX TPEX
Nepro/i0B, Kajlus, KalbLUs U UX

coeJJMHEHUH B COOTBETCTBUM C [10JI0XKEHHUEM 3J1eMEHTOB B
epruoANYecKol cUcTeMe U CTPOEHHEM X aTOMOB.
Knaccudukanus 1 HoMeHK/IaTypa HeopraHM4ecKuXx BelllecTB
(MexxayHa-po/iHas ¥ TpUBHUAJIbHAsH). XUMHUYECKHE CBOMCTBA
Bell|eCTB, OTHOCSIMXCS K pa3/IMYHbIM KJIacCaM HeOpraHUYeCcKUX
coeJJMHEeHUH, UX FreHeTHYeCcKasl CBSI3b HEOPraHUYeCKUX BelleCTB.
CTpoeHMe BellecTBa: BUAbl XUMUYECKOH CBS3U U TUIIBI
KPHUCTA/UIMYECKUX PelIETOK. *3aBUCHMOCTb CBONUCTB BeI[eCTB OT UX
cTpoeHus.*

JeMoHCTpauumn

1. Mozesin KpUCTA/I/IMYeCKUX PEeIlETOK HeOpraHU4eCKUX BelleCTB.
2. KopoTkonepuo/jHas 1 AJIMHHOIIepHoAHasA GOPMbI
[leproanyeckoi cUCTEMBI XUMHUYECKHUX 3JIEMEHTOB

. U. MeHpgeneeBa

XapaKTepH30BaTb XUMHUYeCKHe 3JIeMeHThI TepBbIX TPEX epUOA0B, Kalusi U
KaJbLus 10 UX NoJ10XKeHuIo B [lepuoguyeckoit cucreme /l. U. MeHieneeBa ¢
OTIOpOH Ha aITOPUTM.

KnaccuduunpoBaTh ¥ Ha3blBaTh HEOpraHWYeCKHe BellleCTBa U3y4Ye HHbIX
KJIACCOB C OMOPOU Ha CXeMY, TAGJIHUIy PACTBOPUMOCTH.

OnuceiBaTh 06LIMe XUMUYeCKHe CBOMCTBA BellleCTB PAa3/IMYHBIX KJIACCOB,
NOATBEPXAATh CBOMCTBA NPUMepaMU MOJIEKYJISIPHBIX YpaBHEHU N
XUMHUYECKHUX PEAKIUH C ONIOPO Ha CXEMY.

OnpezensaTh BUA XUMUYECKOH CBS3U M TUI KPUCTAJLJIMIECKOH peléTKU
BEIECTBA C ONIOPOM HA CXEMY.

[IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOeHUs Noc/ie
NpeABapUTEJNbHOTO pasbopa.

BoicTparBaTh pa3BépHyThle NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPaMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

HWcnosib30BaTh NpHY BBIIIOJHEHUH yue6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTEIbCKOM e TeIbHOCTH HAyYHO-MIONYJISIPHYIO JJUTEepaTypy
XMMHUYECKOT0 COJlep>KaHus, ClIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa
MO0/, PyKOBOJCTBOM IleJiarora.

Tema 1. OcCHOBHbIE
3aKOHOMEpPHOCTH
XHUMHUYECKHMX peaKuuii
(44)

Knaccudpukanus XMMAYeCKHUX peaKLyi 10 pa3IuyHbIM IpHU3HaKaM
(mo yKcIy ¥ cOCTaBy Y4aCTBYIOLIMX B PeaKLMH BELIECTB, *110
TeIJI0BOMY 3beKTY, 10 U3MEHEHHUIO CTeneHeil OKUCIeHHUs
XUMHUYECKHX 3JIEMEHTOB, 10 06PAaTUMOCTH, 10 yYaCTHIO
KaTasusaropa).*

*JK30- U IHLOTEPMHUUYECKHE PEAKLUH, TEPMOXUMHUYECKHE
ypaBHeHus1. [IoHATHE 0 CKOPOCTH XMMHUYECKON peakLuu. [loHsiTHE O
TOMOT€EHHBIX U TeTEPOTEeHHBIX peakiusX. [loHATHe 06 06paTUMbIX
Y HeO6PATHUMBIX XHMUYECKHUX peaKLusiX. [[oHATHE 0 XUMHYECKOM
paBHOBecud. PaKTOPBLI, BAUSIOLME HA CKOPOCTh XUMHUYECKOH
peakLMHU U M0JI0XKeHHe XUMHYEeCKOTro paBHOBecHsL.*
OKHUCIUTENBbHO-BOCCTAHOBUTE/bHbIE PeaKL MU (3JIeKTPOHHBIH
6aJlaHC OKUCIUTENbHO-BOCCTAHOBUTEIBbHOM peaKLHu).

JleMoHCTpanumn

1. 3aBUCHMOCTb CKOPOCTH XMMHUUYECKOUN peaKLUu OT pa3/InuHbIX
daxTopoB.

2. Bo3zelcTBUe KaTalU3aTopa Ha CKOPOCTb XMMUYECKON peaKLuu.
3. [IprMepbl HEOGPATHUMBIX U 06PATUMBIX PeaKIIMH.

4. CMelleHMe paBHOBECUSI XUMUUYECKOUN peaKkLUu.

BbruucieHust
— KOJIMYeCTBa BelleCTBa, 06'béMa U MacChl peareHTOB WU
NPOAYKTOB 10 ypaBHEHUSIM XUMUYECKUX peaKLui

PackpbIBaTbh CMBIC/ U3y4aeMbIX HOHATHHI U IPUMEHSITh 3TH NOHATHUS IPU
ONMCAaHUU CBOHCTB BelL|eCTB U UX NpeBpalleHH .

KnaccuouunpoBaTh XUMUYeCKUE peaKL MU 10 Pa3JIMYHbIM IPU3HAKAM.

YcTaHaBAIMBaATh 3aBUCUMOCTb CKOPOCTH XUMHYECKOU PeaKIuu OT Pa3JInYHbIX
($aKTOPOB MO/ PYKOBOACTBOM YYHTEJISI.

[IporHO3uUpoOBaTh BO3MOXKHOCTH NPOTEKAHUSI XUMUYECKHX NPEeBPallleHUH B
Pa3JIMYHbBIX YCI0BUSX MOCJIEe NPeABAPUTENLHON PabOThI.

OnpezensiTh OKUCJIUTENb U BOCCTAaHOBUTEJb B OBP.

CocTaB/ATh 3/IEKTPOHHBIN 6ajlaHC peaKLUu.

[IpOU3BOAUTH BBIUUCAEHUS 10 XUMUYECKUM YPABHEHHUSIM MO aJITOPUTMY.

BrIcTpanBaTh pa3BEpHYThIE NMCbMEHHbIE U YCTHbIE OTBETHI C ONOPOH Ha
“HOpMaIHIo U3 Y4eOHUKA U CIPAaBOYHbIX MAaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIN MOHATUHHBIN annapaT Kypca XUMHUU 0CjIe
MpeJBApUTEIBHOTO0 CTPYKTYPUPOBAaHUsI MaTepUaia.

HWcnosib30BaTh MPU BBIMOJHEHHUU YYe6OHbBIX 33/JaHUH U B ITpolecce

HCCJIeI0BATE/bCKOH JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMUYECKOI'0 CO/IepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel THTEpHETA
H0CJIe KOHCYJIbTALMH C I1€JJaroroM.
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Tema 2. J/1eKTpoIUuTHYECKas
Aucconyanus. XuMHYecKHe
peakuMu B pacTBOpax

(84)

Teopus 3/1eKTPOJUTHUYECKON JUCCOLUALUU. DIEKTPOJIUTHI U
He3JIEKTPOJIUTHL. KaTHOHBI, aHHOHBI. *MeXaHU3M U CcCoL AU
BellleCTB C pa3/IMYHbIMU BUJIaMU XUMUYeCKOU cBA3U. CTelleHb
aucconuanuu.* CUibHbIe U C1abble 3J1eKTPOJIUTHIL.

Peakuuu noHHOTr0 06MeHa, YCI0BHUS UX IpOTeKaHusl. MoHHbIe
YpaBHEHUS peaKLhil.

XUMHYecKre CBOMCTBA KMCJIOT, OCHOBAaHHH U COJIEH B CBETE
Mpe/CTaBJAeHUH 00 3/IeKTPOJIMTUUECKON Auccounanuu. Cpesa
pactBopa. [loHsTHE 0 rUpoIU3e COJIEH.

KayecTBeHHbIE peaKIIuy Ha KATHOHBI

Y aHUOHBI : XJIOPU/I-, GpOMU/I, HO3U/]-, Cy/IbdaT-, KApOOHAT-,
cunrkaT-pocdaT- aHUOHBI, TUAPOKCH/I-UOHBI KATUOHBI aMMOHHUS,
MarHus, KajJblLius, aJIIOMUHUS, XKeJe3a 2+, 3+, IMHKa,
MPUCYTCTBYIOLIME B BOJHBIX PaCTBOpaX..

JleMoOHCTpauuu

JeKkTpUYecKasi MPOBOAUMOCTh PACTBOPOB BELECTB; ABUIKEHHE
HOHOB B 3JIEKTPUYECKOM MOJIE.

OMNbIThI, WIJIIOCTPUPYIOL[HE TPU3HAKH IPOTEKAHHUS PeaKUi
HOHHOI'0 06MeHa.

OmnbITHI 110 OIIPe/IeJIEHUIO CPe/bl B pacTBOpPaXx coJiei (xyopuja
HaTpHsl, KapOOHATA HATPHUS, XJIOPUAA [IUHKA).

JlaGopaTopHble U IpaKTH4YeCKUE

pa6oThbl

JlaGopaTOpHBIH OMBIT:

Ne8Peakuuu HOHHOTO 0OMeHa B paCcTBOPax 3JIEKTPOJIUTOB:
cyabdata meau(Il)

Y 1EJI04YH, KapOOHaTa HATPHUS U COJITHON KUC/IOThI, peaKIus

HeWTpasu3aluyd MexAy I'MpOKCU/I0M KaJIusl U COJITHOM KUCJIOTOM.

Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpe.
[IpakTHyeckas pa6oTa:

Ne 1. PelteHue 3KClepMMeHTaJ/IbHbIX 3a/ia4 110 TEME.
Boluucienus

— M0 YPaBHEHUSIM XMMUYECKUX PeaKui

PackpbIBaTb CMbIC/I U3y4aeMbIX MIOHATHH, a TAK)Ke CMBIC/I TEOPUHU
3JIEKTPOJIUTUYECKOM AN CCOLIMALIMY C OIOPOH Ha CXeMBI.

O6bACHATD NPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJJHBIX PACTBOPOB C IIOMOILbIO TTe/jarora.

CocTaBJsITh YpaBHEHUS JUCCOLMALMU KUCJIOT, 1eJI0YEH U COJIEH, TOJIHbIE
Y COKpallEéHHble HOHHBIE YPAaBHEHHUsI XUMUYECKHUX PEAKIIMH HOHHOTO
obMeHa.

[11aHUPOBATb U OCYLIECTBJSATD HA IPAKTUKE XUMHUYECKHE 3KCIIEPUMEHTHI,
NPOBOAUTH HAGJIIO/IEHHUS, Zie/1aTh BBIBO/IbI 110 PE3YJIbTaTaM 3KCIIepUMEHTA
MocJie npeABapUTeJbHON paboThIL.

CiieoBaTh paBUJiaM 6€30MacHOUN paboThl B 1a60PaTOPUHU IPU
HCI0JIb30BAaHMHU XMMUUYECKOU NOCY bl U 000pYy/10BaHUA 110 KOHTPOJIEM
nejarora.

[Ipou3BOAUTE BBIUUCIEHHUS [10 XUMUYECKUM YPAaBHEHHUSIM.

BoicTparBaTh pa3BépHyThbIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cje
npe/iBapUTeNbHOTO0 CTPYKTYPUPOBAHUS MaTepHaa.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIelOBATEbCKOM JIeATeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XHMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1ocJIe KOHCY/IbTAIUHU C Ne/Jarorom.

Pa3gen 2. HemeTa/uibl 4 UX coeAuHeHU (24 4)
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Tema 3. O61as
XapaKTepUCTHKa XUMHU4YeCKHX
asieMeHTOB VIIA-rpynnsl.
FanoreHnsl

(44)

0611as xapaKTepHUCTHKA rajoreHoB. 0CO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIeMEHTOB, XapaKTepHble /I HUX CTelleHH
okucieHus. CTpoeHHe U GU3NYECKHE CBOMCTBA NPOCTBIX

BeLeCTB — rajoreHoB. XUMHYECKHE CBOMCTBA HAa NPUMepE XJI0pa
(B3auMozelicTBYE C MeTa/JIaMH, HEMeTa/lJIaMH (BOJOPOJIOM U
Kucjaopogom),*enoyamu*). XsopoBogopo. CosisiHas KUCA0TA,
XUMUYeCKHe CBOMCTBA, *nosiyyeHre*, mnpuMeHeHue. KauecTBeHHbIe
peakL1u Ha raJloreHU/1-uoHblL. */lefcTBHE XJI0pa U XJIOPOBOZ0PO/a
Ha OpraHu3M uYeJsioBeKa.* BaxkHel1Me XJIOpUAbI U UX HAXOX/IeHHE B
HpUpoJeE.

JeMoOHCTpauuu
Bugeomarepuasnel: rasoreHsl ¥ MX COeJUHEHHUS.
O6pa3subl XJI0pUJ0B.

JlaGopaTopHble U NPpaKTU4YecKHe paGoThbl
JlabopaTOpHBIH OMBIT:

PacrnosHaBaHue XJI0pH/-HOHOB.

[IpakTHyeckas pabora:

Ne 2. [TosryyeHUe COJITHON KHUCJIOThI, U3yYeHUe eé CBOMCTB.

BoeruucieHust
M0 YpaBHEHHUSM XUMUY€ECKHX PEAKI[HUM.

O6'BACHATD 0611He 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJ/IJIOB U UX
coeIMHEHUH B peJie/1ax MaJjIbIX IEPUO/I0B U IJIaBHBIX IO IPYIIT
[Teprouyeckoi cUCcTEMbl XUMHUUYECKHUX 3JIEMEHTOB C YYETOM CTPOEHHS UX
aTOMOB C UCIOJIb30BAHUEM CXEMBIL.

XapakTepu3oBaTb $U3NYECKHE U XUMUYECKHE CBOWCTBA NPOCThIX BELLECTB
rajloreHoB (Ha IpUMepe XJIopa) U CJIOKHBIX BEIeCTB (XJI0POBOAOPO/a,
XJIOpU/IA HAaTpHsl), CIOCO6BI UX OJIYyYeHHs], IPUMEHEHHUE U 3HAYEHHE B
NpPUPO/ie U )KU3HU YesI0BEKA [I0C/Ie CTPYKTYPUPOBaHUS MaTepHasa.

Onpefie/isiTh raJIOTeHU/-HOHBI B PACTBOPE C UCI0JIb30BAHUEM TABJIHIbI
"XapakTepHble peaKL[M1 Ha aHUOHBI".

[11aHUPOBATh U OCYLIECTBJIATh Ha IPAKTHUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
MPOBOAUTH HAaGJII0I€HHUS, [IeIaTh BbIBOJbI 110 pe3y/IbTaTaM 3KCIIEPUMEHTa
MocJie peiBapUTEbHOU PabOTHI.

Tema 4. O61mas
XapaKTepUCTHKAa XUMHYECKUX
asieMeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHUA (5 4)

O61as xapakTepucTrKa 3jeMeHToB VIA-rpynnbl. Oco6eHHOCTH
CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB, XapaKTePpHbIe AJid HUX CTEIIeHU
okucseHus. CTpoeHue U pusnyecKre CBONCTBA MPOCTHIX

BellleCTB — KHCJIOPO/iA U Cepbl.

AnnorponHsle MoAUMGUKALMY KUCJI0POJa U cepbl. XUMHYeCKHe
CBOMCTBA cepbl. B3aumoeicTBre ¢ HeMeTalJlaMH - BOAOPOJOM U
KUCJI0pOAOM, MeTaJIJIaMH, KOHLEHTPHUPOBAHHBIMHA a30THOU U
cepHo# kucsoTamu. CepoBoJiopok, cTpoeHue, u3ndecKue

OGBSCHATH 001IMie 3aKOHOMEPHOCTU B U3MEHEHHUH CBOUCTB 3/1eMeHTOB VIA-
CPYIIbI U UX COEJUHEHUH
C y4ETOM CTPOEHHS UX aTOMOB C ONOPO Ha cxeMy "M3MeHeHUe paZuyCcoB B
noArpymnmax"”.

XapakTepu30BaTh pU3UYECKHE
1 XUMHUYeCKHe CBOMCTBA NPOCTOr0 BelleCTBa CEPhI U €€ COeJUHEHU N
(cepoBOmOPO/A, OKCHUJIOB CEPBI, CEPHOU KHCJIOTHI, Cy/Ib}ATOB), CIOCOOBI UX
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1 XUMHYecKue CBOMCTBa (KI/IC]IOTHbIe )44 BOCCTaHOBI/ITeJ'lebIe). MoJIiy4€HHd, IpUMEeHeHue U 3Ha4eHHe B IPpUpOoJie U )KU3HU YeJIOBEKa C

OKcuAbl cepbl KakK NpeJiCTaBUTeIM KUCIOTHBIX OKCH0B. CepHas ONOPOH Ha CXeMY U ILJIaH.

KHUCJIOTa, PU3NYeCKHe U XMMUYeCKHe CBOMCcTBa (061He Kak OnpefiessTh Ha/IM4YUe CybdaT-UOHOB B PacTBOPeE.

NpeJCTaBUTEJIS KJlacca KUCAOT U *cnenududeckue*), npumeHeHre. | OOBACHATD CYLIHOCTb 9KOJOTHYECKUX TPOGJIEM, CBSI3aHHBIX C TepepaboTKOU
CepHuUCTast KUCJIOTA. COeJMHEHUH cepbl IT0CJIe CTPYKTYPUPOBAaHUs MaTepyaJa.

*XMMHYeCcKHe peaKl 1y, JieXallle B OCHOBE IPOMBIIIJIEHHOTO [11aHUPOBATh U OCYLIECTBJIATh Ha IPAKTUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
crnoco6a noJiyyeHusl CEpHOM KUC/IOThL. ANllIapaThl ¥ NPOTEKAloLIe B NPOBOJUTH HAGJIIO/IEHHS, [Ie1aTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIepUMEHTA.
HUX Ipolecchl (Ha MpUMepe MPOU3BOACTBA CEPHON KUCIOTHI).* Ciie1oBaTh paBUJIaM 6€30MacHOMN paboThl B 1a60PaTOPUHU TPU

CoJiu cepHOM KHCJIOThI, Ka4eCTBEHHAs peaKLus Ha CyJibdaT-HOoH. HCI0JIb30BAaHUH XMMUYECKOH NOCY1bl ¥ 060PYL0BaHHUs 10/ PYKOBO/CTBOM
HaxoxzeHue cepbl U eé coejuHEeHUH B npupoze. *Xumudeckoe nezjarora.

3arpsi3HeHHe OKpYXKaroliel cpe/ibl COeAUHEHUSIMH CePbI [Ipou3BOAUTb BBIYUCIEHHS 10 XUMUYECKUM YPABHEHUSIM 10 2JITOPUTMY.
(xuC/IOTHBIE JOXK/HY, 3aTPsSI3HEHHE BO3/yXa U BOJOEMOB), CIIOCOGBI HWcnosib30BaTh NpHU BHIIIOJHEHUH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,

ero npejoTBpalleHus.* cnpaBoyHble MaTepuaJbl ([leproanyeckyto cHCTeMY XUMUYECKHUX

asemeHTOB /. U. MeHzeneeBa, Tab/IMIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3JIeKTPOXUMUYECKUH PSS HanpsHKeHUH
MeTaJlJIoB).

Hcnonp30BaTh NpU BHINOJHEHUH YYeOHbIX 3alaHUH U B IIpoliecce

JleMoOHCTpauuu
Kosnexuuu (BuzsieoMaTepuasbl): cepa U eé coeIMHEHUS.
O6yryiinBaHMe caxapa NoJ 1efiCTBUEM KOHLEHTPUPOBAHHOU CEpHOU

KHUCJIOTBI. o

HCCJIeJ0BATEJIbCKOM JIesITe/IbHOCTH HAYYHO-NIOMYJISIPHYIO0 JINTEPATYPY
JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl XMMHYECKOI'0 CO/IepXKaHus, CIpaBOYHbIE MaTepHaslbl, pecypchbl IHTepHeTa
JlabopaTOpHBIE ONbITHI: 1ocJle KOHCYJIbTAlMY C IelaroroM

O6HapyxeHHe cybpaT-NOHOB.

B3aumogelicTBUe pa36aBieHHON CEPHON KUCIOTBI C IUHKOM.
BreryuciieHusa

0 YpaBHEHHUSIM XUMUY€ECKUX PEAKIHi
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Tema 5. O61as
XapaKTepUCTHKa XUMHYeCKHUX
ajieMeHTOB VA-rpynnsl. A30T,
docdop u ux coejiHEeHUA
(74)

0O61mas xapaKTepUCcTHKa 371eMeHTOB VA-rpynmnbl. Oco6eHHOCTH
CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe J/Is1 HUX CTeNeHH
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHye B IpUpo/ie, U3nYecKHe U XUMHUYeCKHe
cBoiicTBa. KpyroBopoT a3oTa B npupo/e.

AMMuak, ero ¢pusUyecKre U XMMUY€eCKHe CBOMCTBA, MOJYYEHHUE U
npuMeHeHue. CoJIM aMMOHUs, UX QU3UYECKHE U XUMUYeCKHe
CBOWCTBa, NpUMeHeHUe, KayecTBeHHas peakuysi Ha MOHbl aMMOHHUSI.
A30THas KUCJI0Ta, eé pu3nyecKre U XMMUYeCcKre CBOKCTBA (o6Liue
Kak MpeCTaBUTEI Kjlacca KUCJAOT U *crienudpuyeckue™).
*A3oTUCTast KUCI0Ta. Mcrosib30BaHWe HUTPATOB U COJIEH aMMOHHUS
B KauecTBe MHUHepa/bHBIX y106peHn.*

XuMHUecKoe 3arpsi3HeHUe OKpy»Karliel cpefibl coeJUHeHUSIMU
azoTa (KUC/I0THBIE J0X/AY, 3arpsi3HeHNe BO3/1yXa, T0YBBI U
BOJIOEMOB).

®ocdop, *amnorponHeie Moaudpukanuu ochopa*, pusnueckue u
XMUMHYEeCKHe CBOMCTBA.

Okcug dpocoopa(V) u pocoopnas kuciora, dusudeckue U
XMMHUYeCKHe CBOWCTBA, *nosyyeHue.* *KauecTBeHHas peakuus Ha
docdaT-noHbL*

*Wcnosb3oBaHue ¢pochaToB B KaueCTBE MUHEPATbHBIX y100peHH.*
3arpsiaHeHue NPUPOAHBIX BOJ0EéMOB pocdaTaMu.

JleMOHCTpauuu
Konneknuu: docdop u ux coejuHeHuUs.
B3aumo/ielicTBHE KOHLIEHTPUPOBAaHHON a30THOH KHUC/IOTHI C Me/IbIO.

JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI

JlabopaTopHBIE OMNBITHI:

1. B3auMogeiicTBHe cojieli aMMOHHUS C LIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3laMy a30THBIX U GocPOpHBIX yA0OpEHUH.
[IpakTHyeckas paboTa:

Ne 10. [TosryyeHre aMMUaKa, U3y4YeHUe ero CBOMCTB.

BbruucieHust
110 YpaBHEHUSM XMMHUYECKUX PeaKL Uil

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB VA-
IPYINIbI U UX COEJMHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMUYeCKHe CBOWCTBA NPOCTHIX BElEeCTB
azoTa 4 pocdopa 1 ux coeJUHEHUM (aMMHUaKa, CoJIel aMMOHHUSsI, A30THOH
KHCJIOTBI, HUTPATOB, okcuza docdopa(V) u dochopHO# KUCAOTHI,
docdaToB), cnoco6b! UX MOTYIEHUS], IPUMEHEHUE U 3HAYE€HUE B IPUPOJie
Y XKHU3HHU Y€eJIOBEKA C UCIOJIb30BAHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUs U GochaT-HOHBI B PACTBOPE C UCIIO0/Ib30BAHUEM
TabJMLbl "XapaKTepHble peaKM1 Ha KATUOHBI U aHUOHBI'".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX PO6JIEM, CBSI3aHHBIX C HAX0XKEHHUEM
coeZlMHeHU a30oTa U pocdopa B OKpyKarwlleil cpefe.

[l1aHMpPOBATE U OCYLIECTBJIATH Ha IPAaKTHKe XUMUYeCKHe IKCIIepUMEHTHI,
MPOBOAUTH HAGJIIO/leHHUs], ieJIaTh BIBOAI 110 pe3y/bTaTaM 3KCIIepHU-MeHTa.

CnenoBaThb NpaBuiaM 6e30MacHOM paboThl B JaGOpPaTOPUU NPHU
HCI0JIb30BAaHUHU XUMHUUYECKON NOCY bl U 060py/J0BaHUS.

[Ipou3BOAUTE BBIUUCAEHHUS [10 XUMUYECKUM YPAaBHEHHUSM.

HWcnosib30BaTh NpHU BHINIOJHEHHH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
CNpaBOYHbIE MaTepHaJIbl (IepUOJUYECKYIO CUCTEMY XMMUYECKUX
aneMeHToB /l. . MeHziesieeBa, TabIMLy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIeKTPOXUMHUYECKUH psAJl HanpsKeHUu
MeTaJlJIoB).

Hcnonb3o0BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IpoLiecce

UCCJIe/I0BATE/bCKOH J1eITeIbHOCTH HAyYHO-NIONY/ISAPHYIO JIUTEPATYPY
XMUMUYECKOI0 CO/IepXKaHusl, CIPaBOYHbIe MaTepHasbl, pecypchl HTEepHeTa
H0CJIe KOHCYJIbTALUHU C [TeJJaroroM

Tema 6. 06112 XapaKTepuc-
THKa XUMUYEeCKHMX 3/IeMEHTOB
IVA-rpynnsl.

Yriiepoj u KpeMHHH M UX

Yriiepop, aJsioTponHble MoAMGUKaLMK TpaduT, asMas.
BsaumojeiicTBUe ¢ MeTa/lJIaMH, HEMeTa/lIaMH,
KOHLIEHTPUPOBAaHHBIMH a30THOH U CEPHOM KHCJIOTaMH,
pacrpocTpaHeHHe B Ipupoje, GU3nuecKre U XUMUYECKHe

O6BSACHATH 001IMie 3aKOHOMEPHOCTU B U3MeHEHHUH CBOUCTB 3/1eMeHTOB IVA-
rpynnbl ¥ UX COeJJUHEHUN C y4ETOM CTPOEHUS UX ATOMOB.

XapakTepu3oBaTh GU3UYECKHE U XUMHUUYECKHE CBOMCTBA IPOCThIX BELLECTB
yrJepoja U KpeMHHUS U UX coeJUHeHUH (OKCHU/IOB YTJjiepo/a, YroJbHOU
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CcoeAUHeHHU cBo¥cTBa. Acop6uus. Kpyrosopor yriepoja B npupo/ze. KHMCJIOTBI, KAPOOHATOB, OKCH/IA KPEMHUSA, KpEMHHEBOW KHUC/IOTHI,

(84) Oxcuabl yrieposa, ux Gusnyeckre U XMMUYeCKHe CBOHCTBA, UX CUJIMKATOB), CNIOCOOBI UX NOJIyYeHHUs], IPUMEeHEeHHe U 3HaYeHHe B IPUpo/ie
JlefiCTBYe Ha XKHBble OPraHU3MBl, I0JIy4eHNe U IPUMeHeHHe. Y J)KM3HU YeJloBeKa.
*JKoJIOTUYECKHE POOJIEMBI, CBSI3aHHbIE C OKCUAO0M yrepoga(lV); OnpenensiTb KapbOHAT- U CUJIMKAT-
rUINO0Te3a [J106a/JbHOT0 NOTeIJIeHUs KJIMMaTa; TapHUKOBbIH HOHBI B pacTBODe.
adoexrt.* OG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIEM, CBSI3aHHBIX C HAX0X/eHHEM
Yro/ipHas KUC/I0TaA U €€ coJiu, UX GU3nuUecKre U XUMUUYeCKue YTJIEKHCIJIOrO0 Ta3a B OKpy»Karolieil cpefie.
CBOMCTBA, NoJIlyyeHHe U IprMeHeHUe. KauecTBeHHas peakuus Ha WnmocTpupoBaTh B3aUMOCBSA3b HeOPraHMYeCKUX COeIMHEHUH yriepoja U
KapboHaT-HOHBL OpraHUYecKHX BellleCTB M0/, PyKOBOACTBOM YUUTEIs.
*[lepBoHaYa/bHbIe IOHATUA 06 OPraHUYECKHUX BellleCTBaX KakK o [ly1aHMpOBaTh M OCYLIECTB/IATh HAa IPAaKTHKE XMMUYeCKHe SKCIIepUMEeHTHI,
coeJJMHEHUSX yIjiepoja: 0COGeHHOCTH COCTaBa U CTPOEHHS. MPOBOAUTH HAabJ/II0A€HHUS, [ieIaThb BbIBOJbI 110 pe3y/IbTaTaM 3KCIIepUMeHTa
[ToHsITHE 0 GHMOJIOrMYeCKH BaXKHBIX BelllecTBax: XUpax, 6eKkax, rocJie npeiBapyUTeJbHON PaboThI.
yrieBojax. MaTepuajbHOe eIUHCTBO OPraHUYECKUX U CnenoBaThb NpaBuiaM 6e30MacHOM paboThI B JaGOpaTOPUU NPHU
HeOpraHUYeCcKUuX coeAMHEHUH.* HCI0JIb30BAaHUHM XMMUYECKOH NOCy/ibl U 060pyL0BaHUS.
*KpeMHUH, ero ¢prsnyecKkre U XMMHUYeCKHe CBOMCTBA (Ha npuMepe HWcnosib30BaTh NpHU BHINIOJHEHHH yUeOHbIX 3aJaHUH TEKCThI yYeOHHUKa,
B3aMMOJEeHCTBUS C MeTa/l/IaMU U HeMeTa/IaMH), ToJIydeHue U cnpaBoyHble MaTepuaJbl ([leproanyeckyto cHCTeMY XUMUYECKHUX
NpUMeHeHUe B 3JIeEKTpOHUKe.* anemeHTOB /[|. U. MeH/iesieeBa, TaGIMIy PAaCTBOPUMOCTH KUCJIOT,
*CoelMHEHUS KpeMHUsA B npupoge. O6uive npejcTaBieHus 06 OCHOBaHUH U coJiel B BOJie, 3J1eKTPOXUMHUYECKUH psAJl HanpsKeHUH
okcuzie kpeMuUs(IV) 1 kpeMHUeBOH kucaoTe. CHIMKATBDI, UX METAJIJIOB) MOCJIe KOHCY/IbTAlMH C earoroM.
HCI0JIb30BaHUE B OBITY, MEAUILIMHE, IPOMBIIIJIEHHOCTH. Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
BakHellllIMe cTpouTe/IbHbIE MaTepHasibl: KePaMHUKa, CTEKJIO, HCCJIel0BaTeIbCKOM 1eATeJIbHOCTH HayYHO-MONYJISIPHYIO JTUTepaTypy
LleMeHT, 6eTOH, eJie300eToH. [Ipo6./ieMbl 6e30nacHOro XMMHUYECKOT0 COJlep>KaHus, ClIpaBOYHbIe MaTepHaJbl, pecypcbl UHTEepHeTa
HCI0JIb30BaHUs CTPOUTEbHBIX MaTepHaJIOB B OBCeJHEBHOMN nocJie KOHCY/IbTallMH C e aroroM.
JKU3HU.*
JleMoOHCTpanuu
Mojeu KpUcTa/l/IM4ecKUX pell€TOK a/Masa, FpaduTa, MOJIEKYIbl
dynnepena.
Ancop61ysi pacTBOPEHHBIX BEL[eCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTusoras.
Buseomartepuasibl: CUIIMKaTHas IPOMBIILJIEHHOCTb.
Mojeii MOJIEKYJI OpraHU4YeCKHUX Bell[eCTB.
JlaGopaTopHble U IPaKTHYeCKNe paGoThl
JlabopaTOpHBIH OMBIT:
KauecTBeHHas peakiiyist HA KApOOHAT-HOH.
[IpakTH4yeckre paboOTHI:
Ne 11. [ToniyyeHUe yIIeKUCIOTO ra3a v U3yyeHue ero CBOMCTB.
KauecTBeHHas peaklysi Ha Kap6OHAT-HOH.
Ne 12. PemieHue sKcriepMMeHTa/IbHBIX 3a/a4 110 TeMe «HemeTasibl».
BerunciieHusa
110 ypaBHEHUSIM XUMUYECKHX PeaKLUH, ecJid O4UH U3 peareHTOB
JlaH B BU/ie BOJHOI0 pacTBOpa C U3BECTHON MaccoBOM AoJiel.

Pa3gen 3. MeTa/ibl U MX coeguHeHusd (20 4)
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Tema 7. O611H€e CBOMCTBA
MeTaJlJIOB
(44)

061as xapaKTepUCTHKA XUMUYECKUX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHMH HX NoJ10keHUs B [lepuoinyeckoil cucTeMe XMMHYECKUX
asiemeHToB /I. U. MeHzeneeBa u ctpoeHus aToMoB. CTpoeHHe
MeTaJUIOB. MeTa/lJINuecKast CBSI3b U MeTa/lindecKas
KPUCTA/UIMYECKasl PelIETKA. DJIEKTPOXUMHUYECKUH Psif,
HanpsHKeHUH MeTaioB. Pu3nyecKue U XUMUYECKUE CBOMCTBA
MeTaJlJI0B. *O61He cCI0OCOOBI MONMYYEHUSI MeTaJLI0B. [lIoHsATHE O
KOPPO3UH METAJIOB U OCHOBHBIE CIIOCOOBI 3aUThI OT KOPPO3UH.
CrniaBsl (CTajib, 4YYTYH, JIOPaJIIOMUHUY, 6pOH3a), UX IPUMEHEHUE B
OBITY U MPOMBIILJIEHHOCTH.*

JeMoOHCTpauuu

O3HakoMJieHHe ¢ 06pasLiaMy MeTaJlJIOB U CIJIaBOB, UX
bu3nyecKUMU CBOMCTBaMM.

Mogeu KpUCTa//IN4eCKUX PelléTOK MeTaJlJIOoB.
BupeomMarepuaibl: KOppo3usl MeTAJIOB.

Jla6opaTopHbIe M MPAaKTUYeCKHe PaGoThl

JlaGopaTOpHbIe OIBITHI:

O3HakoMJieHHe ¢ 06pa3LaMH CIJIaBOB METAJLIOB.

3aBUCUMOCTb CKOPOCTHU peaKL1 MeTaJlIa C KUCJIOTON OT NIPUPOAbI
MeTaslja.

BoeruucieHust
— 110 ypaBHEHHUSM XUMHUUYECKUX PeaKIMH, eC/IM OIUH U3 peareHTOB
COZIEPXXUT IPUMECHU

PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BelleCTB U UX IIpeBpalleHUuH.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1IEMEHTOB-
METAJIJIOB U UX COEJUHEHUH C Y46TOM CTPOEHHUS UX AaTOMOB.

XapaKTepu30BaTb CTPOEHKE METAJJIOB, 0011e GU3NUECKHE U XUMUYECKUE
CBOMCTBA METAJLJIOB.

XapaKTepHu30BaTh 0GLIUE CIIOCOGHI MOJYYEeHUsI METAJJIOB IOC/I€e
CTPYKTYypUpPOBaHUS MaTepUaJa.

CiieoBaTh paBUJIaM 6€30MacHOM paboThl B 1a60PaTOPUHU IPU
HCII0JIb30BaHUU XUMHUYECKOU MOCYZbI U 060PyI0BaHUS.

[Ipou3BOJUTb BBIYUCIEHHS 10 XHMUYECKUM YPABHEHUSIM.

HWcnosib30BaTh NpHU BHIIIOJHEHUH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
cnpaBoyHble MaTepuaJbl ([leproanyeckyto cHCTeMY XUMUYECKHUX
asemeHToB /. U. MeHzeneeBa, Tab/ MLy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH Psifl HAapsHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHY BBIIIOJHEHUH yUe6OHBIX 3aJJaHUH U B ITpoLiecce
HCCJIel0BATEbCKOH JIeTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XHMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1oCJIe Ipe/iBapUTeNbHOM KOHCY/IbTAIUH C I1e/JaroroM
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Tema 8. BaxkHel1iue
MeTaJLJIbl U X COeAMHEeHU S
(164)

[llesounble MeTasbl. [losioxxeHue B [leproguyeckoit cucteme
XUMUYeckux aseMeHTOB /l. . MeHzies1eeBa, CTpoeHHe aTOMOB.
Haxoxenue B npupoze.

dusuyeckue U XUMUYECKHE CBOUCTBA (Ha MpUMepe HAaTpUs U
KaJusi). OKCUAbI U TUAPOKCU/IbI HATPUs U Kasus. [[pumeHeHue
11eJIOYHBIX METAJIJIOB U UX COeJUHEHUH.

l[lesiouHO3EMeEIbHBIE METAJIBI MATHUH U KaJIbIIUH, CTPOEHUE
atomoB. [losioxkeHue B [lepuoanueckod cUCTEMe XUMUYECKUX
aneMeHTOB /I. U. MengeneeBa. HaxoxeHue B npupo/e.
dusuyeckre U XUMUYECKHE CBOMCTBA. BaxkHelilline coeIUHEHUS
KaJb1us (OKCUA, TUAPOKCHUZ, coH). *2KECTKOCTb BOABI U CIIOCOGBI
eé ycTpaHeHUs.*

AmomuHuil. [lonoxeHnue B [leproaudeckolt cucTeMe XMMUYECKUX
asneMeHTOB /I. U. MeHpenieeBa, cTpoeHue aToMa. HaxoxaeHue B
npupoje. Pusndeckue U XMMHUYeCKUe CBOMCTBA. AMdoTepHbIe
CBOWCTBA OKCH/IA U TUAPOKCHU/A.

XKeneso: cocras, cBoiicTBa 1 nosy4yeHue. [losoxxeHue B
[lepuoaunyeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB

. U. MeHzesneeBa, crpoeHue aTomMa. HaxoxzieHue B npupo/e.
dusnyeckre U XUMU4ecKue cBoicTBa. OKCU/bI, TUAPOKCUIBI U COTU
xeste3a(ll)

u xene3a(Ill).

JleMOHCTpauuu

B3auMogelicTBUe HaTpUs C BOJOM.

OkpauMBaHUe [JlaMeEHU HOHAMU HAaTPHUS U Kalusl.
OkpaluuMBaHUe IJlaMeHU MOHAMU KaJIbIIUsl.
B3auMogeiicTBUE OKCH/Ia KaJIbI[US C BOJOH.
Busieomatepurasbl: ropeHHE XeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IPaKTUYeCKHe paGoThl
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3ljaMy aJIIOMUHUSA U €ro CIJIaBOB.
AMdoTepHbIe CBOWCTBA THAPOKCH/A ATFOMUHUS.
KauecTBeHHbIe peaKIUU Ha UOHBI KeJie3a.
[IpakTH4eckue paboThl:

Ne 13. PemteHure aKcliepMMeHTa/JIbHBIX 33/ja4 110 TeMe «MeTaJslbI».

BbruucieHust
110 YpaBHEHHUSM XUMHUYECKUX PEaKLUL.

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3/1IEMEHTOB-
METAJIIOB B IPYINNax U UX COeAMHEHUH C y46TOM CTPOEHUS UX aTOMOB.

XapaKTepu30BaThb GU3NYECKHE U XUMUYECKHe CBOWCTBA MPOCTBIX BEIECTB
MeTaJlJIOB U UX COeJUHEeHUH (OKCH/I0B, TUIPOKCH/IOB, COJIEH) C OTIOPOii Ha
CXeMy, CIoco0bl UX MOJIyY€eHUs, IPUMEHEHEe U 3HaYeHUE B IPUPOJIE U KU3HU
YeJsioBeKa.

Pacnio3HaBaTh € MOMOLIbI0 KaYeCTBEHHbBIX PeaKIMi HOHbI METAJIJIOB (MarHus,
KaJIbLIMS, aIIOMUHUS, IUHK3, XKeJie3a (2+), xkese3a (3+), meau (2+) ¢
HCI0JIb30BaHHEM Ta0JIHIbl "XapaKTepHble peaKLMU Ha KATHOHbI".

[11aHUPOBATh U OCYLIECTBJIATh Ha IPAKTUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHHS, [Ie1aTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIepUMEHTA.

CnesoBaTh NpaBuiaM 6e30nacHOi paboThl B 1aG0OpaTOPUHU NPHU
HCIO0/Ib30BaHUH XMMHUYECKOH NOCyAbl U 060PYA0BaHHUS.

[Ipou3BOJUTE BBIYUCIEHHUS [10 XUMUYECKUM YPABHEHHUSIM.

BoicTparBaTh pa3BépHyThbIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosb30BaTh NPHU BBINOJIHEHUH Y4e6GHBIX 3a/JaHUH U B ITpoLiecce
HCCJIel0BATEIbCKOH JIeTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XHMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1oCJIe Ipe/iBapUTeNbHOM KOHCY/IbTAIUHU C I1e/JaroroM

Paspes 4. XuMusAa 4 oKpy:xamwmasa cpeja (3 4)

Tema 9. BemectBa u
MaTepHaJibl B X)KU3HU
4YeJjioBeKa

*HoBnble MaTepHaJibl U TEXHOJIOTHUH. BBLU,ECTBH " MaTepuaJibl B
HOBCGAHBBHOﬁ ’KM3HU YyesioBeKa. XUMUSA U 30pOBbE. besonachHoe
HCII0JIb30BaHHE BeleCTB U XUMHUYECKUX pea}cuuﬁ B 6blTy.

XapaKTepu30BaTh POJIb XMMHH B PA3JIMYHbIX chepax AesiTeJbHOCTH JIIOAeH,
OCHOBHBbIE BellleCTBA U MaTepHasbl, IPUMEHSIEMbIE B )KU3HU COBPEMEHHOI'O
YyeJsIoBeKa.

41




(34) [IpupoaHble HCTOYHUKHU YT/1€BOLOPO/OB (Yro/ib, NPUPOAHBIN ras, O6BACHATD yCJI0BUSA 6€30IaCHOTO UCN0/Ib30BAHHUSA BElleCTB U XUMUYECKUX

HedTh), IPOAYKTHI UX IePePABOTKH, UX POJIb B OBITY U peakIui B GBITY.

MPOMBILIIEHHOCTH. AHaM3MpOBaTh U KPUTUYECKH OLIeHUBATh MHPOPMALMIO O BIUSHUHU
OCHOBBI 9KOJIOTMYECKOH IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HeHUe NPOMBILIEHHOCTH, CEJIbCKOT0 X03511CTBa, TPAHCIIOPTA U Jip. HA COCTOSIHUE
OKpy»Katollel cpeibl (Ipe/iesibHO JOMyCTUMAast KOHLEHTpaLus OKpYyKarollel cpe/ibl.

Belect — [1/1K). YMeTb 0KasbIBaTh IEPBYIO IOMOLLb IPH XMMUYECKUX 0XKOTaX U OTPaBJIEHUSX.
PoJib XMMUU B pellieHUH 3KOJIOTHYECKUX TPo6aeM.* [IpyuHUMATE y4acTHe B 06CYyKAEHUU MPO6IEM XUMUYECKON U 9KOJIOTUIECKOU

HaInpaBJIeHHOCTH, BbICKa3blBaTh CO6CTBEHHYO O3UIIMIO 110 Tpo6JieMe U
npejJjaraTb BO3MOXXHbIe IIyTH eé pellleHUs ¢ 0I0poi Ha HHOPMaLMIO U3
yuyebGHHKaA U CIpaBOYHbIe MaTepHaJibl, pecypchl MHTepHeTa.

[Ipu pa3paboTke paboyeil mporpaMMbl B TEMAaTHYECKOM IJIAHUPOBAHUHU [JIOJ/DKHBI ObITh yUYTEHbl BO3MOXXHOCTH MCI0JIb30BaHUS 3JIEKTPOHHBIX (LUPPOBBIX)
06pa3oBaTe/IbHBIX PECYPCOB, SBJASIOLUIMXCA Y4eOHO-METOJUYEeCKUMH MaTepuasaMH (MyJbTHMeANHHbIEe NPOTPAMMBI, 3JIeKTPOHHbIE YYEOHUKH U 3a/Jla4HHUKH,
3JIEKTPOHHbIE OMOJIMOTEKH, BUPTYasbHble JJaOOPAaTOPHUH, UTPOBBIE NMPOrPAMMBbl, KOJIEKIIMHU LHUPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCIOJb3yEMBIMU AJIs
00ydyeHUsT W BOCIMTAHHUS PA3JMYHBIX TPYNI I0JIb30BaTesel, NpeJCTaBJIeHHbBIMH B 3JIEKTPOHHOM (LUPPOBOM) BHJE U pPeaTU3YOIUMHU AUJAKTUYECKUE
Bo3MoxkHocTU UKT, coepkaHre KOTOPBIX COOTBETCTBYET 3aKOHOAATEIbCTBY 00 06 pa30BaHUH.

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
Konn4yectBo 4yacos
Ne HanmenoBanue pasieiios u DJIeKTpOHHbIe (HM(POBbIE)
KounTtpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nea 1. lleppoHavyanbHble XUMHUYECKHE OHATHS
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [IOK
' [IPaKTUYECKON NEeATEIbHOCTH https://m.edsoo.ru/7f41837c
4eJI0BeKa
19 BemmecTBa n XuMHuecKue 15 1 bubnunorexa LIOK
' peakiuu https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 20
Pa3nes 2. BaskHelimme npeacTaBuTe Il HEOPraHUYECKUX BelleCTB
2.1 Boznyx. Kucnopon. ITonsitue 6 bu6muoreka [IOK
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00 okcHaax https://m.edsoo.ru/7f41837c
99 Bonopona. [Tonsarue o kucimorax 3 bubnunorexa LIOK
' U COJIAX https://m.edso00.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 bubnmnoreka HOK
' OCHOBaHMAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 bu6nunoreka LIOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Pasznea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3j1emMenToB /. U. MengeneeBa. CTpoenune aToMOB.

Xumu4yeckas ¢cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE PC€aKIuu

Ilepronnueckuii 3aKOH 1

31 [Iepnoanueckas cucrema 7 bubnuoreka [IOK
' XUMHUYECKHX dieMeHToB []. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
X .
32 Owcmmemio. 5 2 Bubmiorera L1OK
' https://m.edso0.ru/7f41837c
BOCCTaHOBUTENBHBIE PEAKIIUU
bubmmoteka IIOK
Hroro o pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOC Bpems 3 bubmorexa LIOK
P p https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5

[NPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO U XUMH4YeCKHEe peakul
[ToBTOpeHue n yriryoieHne 3HaHun bubnnoreka [JOK
1.1 5 1
OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaKiuii https://m.edso00.ru/7f41a636
DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. bubnnorexa [JOK
1.3 8 1 1
XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO0m1as XxapakTepucTUKa XUMHUUECKIX 4 1 bubnnorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 BHGHI\ieHTOIS VIAl-:)r nbl. Cepa u eé 6 bubmaorexa LIOK
' PYHIBL P https://m.edso00.ru/7f41a636
COETMHEHUS
OO0mas XxapakTepucTUKa XUMHUUECKIX
2.3 BHeﬁeHTOLf VA-lr) nnbsl. A30T, pocdop u ux 7 1 bubmorexa LOK
' PYTHIRL: ’ P https://m.edso00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 BJ'IGHI\;CHTO;) IVAl-)r bl YTIEpoa u 8 1 2 bubmorexa [JOK
' . PYIUIBL poa https://m.edso00.ru/7f41a636
KPEMHUH B UX COCAMHCHUS
Hroro 1o pasneny 25

Pazpmea 3.

MeTajuibl M HX COeIMHEHHS
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bubnunoreka LIOK

3.1 Obmppie CROHCTBA METAIIOB 4 https://m.eds00.ru/7f41a636
3.2 Baxneime MetTamisl 1 UX COSIUHEHUS 16 Eg{iﬁﬁfgggﬁﬁ £413636
Wroro no pazueny 20
Pa3nen ‘4. XumMus M OKpY:Kaoumas cpeaa
4.1 BenectBa 1 maTepuansl B KU3HU YEIOBEKA 3 BH6J?HOTeKa HOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeszepBHOe Bpems 3 EH6J_IHOTeKa HOK
https://m.edso00.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara undpoBbie
Tema ypoka Kontpoabubie IIpakTuueckue a p
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumun. Posb XuMuu B KU3HU 1 bubnuoreka [JOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOAAX TTO3HAHKS B XUMHUU 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuia
3 paboThI B 1ab0OpaTOpuu U IPUEMBI 1 1 bubanoreka [JOK
oOpartieHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHHEM)
4 YucTeie BemecTBa U cMecH. CrIocoObl 1 bubnnorexa [JOK
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipa eckas padbora Ne 2 «Paznenenue
) CBEef:;I L(IHaKH ﬂnrl)we eT OUYHCTKH S 1 1 bubmorexa [JOK
N p p https://m.edsoo.ru/ff0d28c8
MOBapEHHOM COMN)»
bu6nunorexa LIOK
6 ATOMBI 1 MOIIGKY 6! . https://m.edsoo.ru/ff0d2aéc
5 XuMHU4YecKue 3J1€MEHTHI. 3HAK! 1 bubnuoreka [{OK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmorexa [JOK
P Hl https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 bubmorexa [JOK
YIApHO® ¥4 https://m eds00.ru/ff0d2d50
10 3aK0H TTOCTOSIHCTBA COCTaBa BEIIIECTB. 1 bubnuotexa [JOK
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Xumnueckas popmyna. BareHTHOCTD
aTOMOB XUMHYECKUX HJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OTtHocUTenbHAs aTOMHAs Macca. bubmuorexa [IOK
OTtHocuTenbHasE MOJIEKYJIIpHasl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMHYECKOT'0 3JICMCHTA B bubnunoreka LIOK
COEIMHEHNHN https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecrBa. Mosb. MossipHast bubmuorexa [{OK
Mmacca https://m.edsoo.ru/ff0d5230
14 ®dusnvecKkue 1 XUMHICCKUE SBIICHUS. bubnuorexa [{OK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NIPOTEKAHUS bubnuoreka [IOK
XUMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubmmoreka [JOK
XHUMHUUECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Beraucienus konmudecTBa, MacChl
17 BEIIECTBA 10 YPABHCHUSAM XUMHYECKUX bubmorexa LIOK
m N My https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanmss XaMUYECKHX peaKIni
18 (coe I/IH(I;HI/ISIH A3JI0KEHUS 331\126 eLIIn/ISI bubmorexa [IOK
A s ’ H ’ https://m.edsoo.ru/ff0d3f34
o0OMeHa)
M. B. JIoMOHOCOB — y4E€HBIM-
19 SHIUKJIOTICUCT O60gq eHUE U bubmorexa LIOK
1 AMCT. Hul https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIrs 3HaHUH
20 KonTtponbHas padora Nel o teme bu6muoreka [JOK
«BemecTBa 1 XUMUYECKUE PEAKLIUN) https://m.edso00.ru/ff0d4290
Bos — cmMech ra3oB. CocTaB Bo3myXa.
21 KHC?I};XO — DJIEMEHT U IIPOCTOE ad bubmaorexa LIOK
poZL p https://m.edsoo.ru/ff0d448e
BerecTBo. O30H
22 du3nyecKkrue 1 XUMUUECKHE CBOMCTBA bu6nunorexa LIOK
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https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCIJIOPOJia (peaKIuu OKUCIICHHUS,
ropenue). [Torstue 06 okcumax

https://m.edsoo.ru/ff0d4614

CrniocoObl MoTy4eHus KUCIOopo/ia B

23 71a00paTOPUH U MIPOMBIIIICHHOCTH bubmorexa LIOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PekT XUMUIECKON peaKInu,

24 MIOHATUE O TEPMOXHUMHUYECKOM bubmmoreka [JOK
ypaBHEHUH, FK30- U IHAOTCPMUYECKHUX https://m.edsoo.ru/ff0d4790
peaKIMsIX
To o (HedTh, yro €TaH).

25 3arH J;jfleéﬁeql;zl; o aHI;;Iol\clotTSb?iro bubmorexa [JOK

P yxa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHUS
[TpakTnueckas padora Ne 3 o Teme
26 «ﬁon eHue I/IEOGI/I aHWe KHUCIIopoja bubmorexa [JOK
i P POAE, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY

7 Bonopoa — snemeHT u npocroe bu6nmorexa LIOK
BemecTBo. Haxoxkaenue B mpupoje https://m.edsoo.ru/ff0d4ddo

28 dusnveckue U XUMAYECKUE CBOMCTBA bubmmoteka IIOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4ddo

29 [ToHsITHE O KHCITOTaX U COJISIX bubmorexa LOK

https://m.edsoo.ru/ff0d50d2

30 CriocoObI moy4eHus BOAOpoia B bubmuoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 1o Teme

31 «ﬁon eHUE U 1c):061/1 aHUe BOJIOPO/Ia bubmmorexa [JOK

i oHp AOPOAa, https://m.edso0.ru/f0d4f42
U3YYCHUE €T0 CBOWCTBY

39 MomnsipHblii 00BEM ra30B. 3aKOH bu6muoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e

33 Brruucnenus o0b€Ma, KoTU4YeCcTBa bubnuotexa [JOK
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BELIECTBA ra3a 0 €ro U3BECTHOMY
KOJIMUECTBY BEILECTBA WK 00BEMY

https://m.edsoo.ru/ff0d55a0

Brrunciaenus 00EMOB ra3oB IO

bubnmoreka [IOK

34 ypal's.HeHmo peakuuu Iia OCHOBE 3aKOHAa https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHUH T'a30B
35 du3nyecKne 1 XMMUYECKUE CBOMCTBA bubnuorexa [IOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [IOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceleHHbIE B
37 Helfacm fHHHe paCTBo bl Ma](-JL:JOBa}I bubmorexa LIOK
H PacTBOpHL. https://m.eds00.ru/ff0d5b40
JIOJIS BEIIIECTBa B pacTBOPE
[IpakTrueckas padora Ne 5 o teme
«IIpuroroBieHue pacTBOPOB ¢ bubanoreka [JOK
38 .. . . .
onpeAeNEHHON MacCOBOM J10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBAY»
39 Konrtponsnas pabora Ne2 o teme bubmmoreka HOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KiIaccudUKaIus, bu6nunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne U XUMHYECKHE CBOMCTBA
41 I(I/ICJ'I}:[HHX OCHOBHBIX M aM(DOTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoOBaHUS: COCTaB, KJIaCCU(PUKAIIHS, bubnunorexa LIOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHue u XMMUYECKHE CBOMCTBA bubmuoreka [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukanms, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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45 [TonydyeHnne n XuMH4YeCKue CBOKWCTBA bubmuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubnmnoreka HOK
MOJTYy4YEHHS, XUMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
[IpakTuyeckas padora Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
I'enernueckas cBsI3bp MEXKY KJIacCaMu bubanoreka [JOK
48 .
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bubnuoreka [IOK
4 .
9 O0o01IeHre U CHCTeMaTU3alus 3HAHUH https:/m.eds0o.ru/00ad9ch?
KoHntpoinbhas padora Ne3 mo teme
50 "OCH(I))BHBIG KJ'II;CCBI HEOPraHUYECKUX bubmorexa LIOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[IepBble NOMBITKU KIACCH(PUKAITUU
51 XI/II\I?II/I‘ICCKI/IX 3JIEMEHTOB ?IOHHI;I/IG 0 bubmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 2JIEMEHTOB
ITepronnueckuii 3akoH u [lepuoanueckas
52 CI/IfTeMI; XUMHUYECKHX BHCMCII;TO;[ A u bubmorexa [JOK
o https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuoapl, TPyIIbI, MOATPYIIIILI bubmorexa LIOK
PHOJBL, TPYHTIRL, HOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
anep. M3otonsl https://m.edsoo.ru/00ada342
CTpoeHHe JIIEKTPOHHBIX 000JI0YEeK
P P . bubnuotexa [JOK
55 aToMOB 3JieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl J. 1. MeHaeneeBa
56 XapakTepucTuKa XMMHIECKOTO JIEMEHTa bubnuotexa [JOK
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II0 €T0 NoJI0KeHUIO B [Iepnoanueckoit
cucteme /1. 1. MenaeneeBa

https://m.edsoo.ru/00ada824

3nauenue [leproanueckoro 3akoHa s
pa3BuTusA HayKu U npaktuku. 1. 1.

bu6nmoreka [IOK

7
> MenaeneeB — y4€HbIU, [1€1ArOT U https://m.edsoo.ru/00ada96e
rpaKTaHUH
PesepBuEIil ypok. O0001IIEHHE U
58 CI/ICTIe)MaTI/BZp 156:1 3HaHI/H;III / Becepoccuiickas Bubmorexa OK
1 p https://m.edsoo.ru/00adb33c
poBepoYHas pabora
KonTpoabnas padora Ned 1o teme
59 «C;I Tge;i: a;;(I:Ma ;I/IMI/I‘-II::CKZSIMCBﬂSI)» / Bubmrorexa OK
p N ' https://m.edsoo.ru/00adb486
Bcepoccuiickast mpoBepodHas paboTa
60 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubmmoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HouHas xuMudeckas CBsI3b Bubmiorexa HOK
https://m.edsoo.ru/00adac34
62 KoBasneHTHas nossipHas XUMHU4ecKas bubmmnoreka HOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanentHast HemossipHasi XUMUYECKast bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bubnmorexa LIOK
64 Crenenb okuCaCHMs https://m.edsoo.ru/00adae28
65 OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE bubnmnorexa [JOK
peakuuu https://m.edsoo0.ru/00adb076
66 OKHUCINUTENIN U BOCCTAHOBUTEIN bubmmorexa LJOK
https://m.edsoo0.ru/00adb076
PesepBHrblii ypok. O0001IEHIE U
P P ilI bubnuotexa [JOK
67 CHUCTEMATH3AIMs 3HAaHUH 110 TEME

((CTpOCHI/Ie atroma. XHMHUYECKasl CBS3b»
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https://m.edsoo.ru/00adaab8
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68 PesepBublit ypok. O000mIeHNE U 1 bubmuorexa [JOK
cucTeMaru3anus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68 5 4
[MPOT'PAMME
9 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
Tema ypoka Kontpoabubie IlpakTnueckue A uupp
n/n Bcero u3y4eHusi  o0pa3zoBaTe/bHbIC
padoThI padoThI
pecypcbl
I1 i :
epUOANYECKUN 3aKOH BuGmorexa LOK
1 [leproanueckas cucteMa XUMUYECKUX 1 ]
https://m.edsoo.ru/00adb59
anemenToB . 1. Menaeneera
3aKOHOMEPHOC 3MEHe CBOIiC
2 xuumecon oneverron nepaeny 1péx 1 Brmiorera LIOK
P P https://m.edsoo.ru/00adb6b6
MEpHOJIOB
Knaccugukanus 1 HOMEHKIaTypa bubmmnoreka HOK
3 1
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Buapl XuMUYeCKOM CBSI3U U THITBI bubnuoreka [{OK
4 N 1
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no reme
5 «IToBTOpeHue u yriydiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3ZeiioB Kypca 8 kiacca»
Krnaccudukanus XuMHUUeCKUX peakini bubmuoteka [IOK
6 1
10 Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
7 [ToHsITHE O CKOPOCTH XUMUUYECKOM 1 bubnuotexa [JOK

pCaKkIuu. IIoHsTHE O TOMOI€HHBIX U
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https://m.edsoo.ru/ff0d61c6
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TFCTCPOTCHHBIX PCAKIUAX

IloHsaTHE 0 XUMHUYECKOM PpaBHOBECHHU.
(DaKTOpBI, BJIMAIOIIME HA CKOPOCTH

bu6nmorexa [IOK

8
XMMHYECKOHN PEAKIIUU U MTOJO0KECHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
OKuCIUTENbHO-BOCCTAHOBUTEIIbHbBIC bubnuorexa [IOK
9
peakuuu https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTHICCKOUN
10 Hcso na HHpCHJILHLIe U ci1a0ble bubmiorexa LIOK
A HHatH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIui Bubmrorexa OK
yp peaxdl https://m.edsoo.ru/00add448
XUMUUECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHUI1 B CBETE IPeACTaBICHUI 00 Bubmiorexa LIOK
N P https://m.edsoo.ru/00add5d8
AIEKTPOJIUTAYECKON JUCCOIHAIITT
XUMUUECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHNUI 00 DIIEKTPOITUTHUECKON bubmiorexa LIOK
pel p https://m.edso0.ru/00add8b2
IUCCOLINAIINU
14 ITonsaTue o THApOIN3E CONIEH bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
. bubmuorexka [IOK
15
O00011IeHIE U CUCTEMATH3AIUS 3HAHUI https://m.edsoo.ru/00addd12
16 ITpakTuyeckas padora Ne 1. «Pemenune bubmmnoreka HOK
AKCIIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KourponsHaas padora Ne2 o reme
17 <<3J'IZII<)T OJ'II/ITI/E-IeCKaSI MCCOLIMALS Bubmuorexa [IOK
p a AT https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
18 OO1ast xapakKTepUCTHKA TaJIOTCHOB. bubnuotexa [JOK

XUMHUYECKME CBOMCTBA HA IPUMEPE
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

bu6nmorexa [IOK

19 XUMHUYECKHUE CBOWCTBA, ITOTyYEHUE
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[TpakTuueckas padora Ne 2 o Teme
20 «I?IOJ'I eHue COIJ)IHHOﬁ KHCJIOTBI bubmorexa [JOK
i N . ’ https://m.edsoo.ru/00ade348
U3y4YeHHe e€ CBOMCTBY
Brruncnenus mo ypaBHEHUSIM
21 XUMHYECKUX eazpnﬁ €CJIM OJIUH U3 bubmorera [JOK
DCAILIH, g https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUA CEPHI.
23 Haxoncp eHUE ce I)III I/I(beé C(I)le I/IHCII){I/Iﬁ B bubmorexa [JOK
A P fI https://m.edsoo.ru/00ade64a
pupoie. XUMUYECKHE CBOHCTBA CEPBI
24 CepoBonopo, ctpoenue, pu3nueckue u bubmmoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl ceprsl. CepHas KUCIIOTA,
25 @H3H§é0KH§I{XMj;quKHeCBoﬁCTBa bubmorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE MPOMBIIIUIEHHOTO criocoba
MIOJIy4YEHUS CEPHOU KUCIIOTHI. bubmmoreka HOK
26
XHMMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIen cpeabl COeTMHEHUSIMU
cepbl
7 Brruncienne MaccoBOM TOJIH BEIXOJA but6mmorexa [IOK
MPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO1m1ast xapaKTepUCTHKA SJIEMEHTOB bubmuoteka [IOK
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VA-rpynmsl. A30T, paclipoCTpaHEHHE B
npupoje, Gpu3ndeckue 1 XuMHYECKHe
CBOICTBa

https://m.edsoo.ru/00adeeab

AMMHaK, ero Gu3nvecKue u

bu6nmmoreka [IOK

2 K i

9 XHUMITHECIHE CBONCTRA, TOMYHEHHIE 1 https://m.edsoo.ru/00adf004
MIPUMCHECHUE
[IpakTrueckas padota Ne 3 o Teme

30 «IEI)OJ'I eHue al\fMI/IaKa H3y4YeHHUe ero bubmorexa [JOK

Iy 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ (hU3MIecKue u bubnnorexa [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcrnonbs30BaHre HUTPATOB U COJIEH
aMMOHHUS B KQ4€CTBE MUHEPAJIbHBIX

32 0OpeHnil. XUMHUUYECKOE 3r;r SI3HECHUE Bubmzorexa HOK
YAOOP . P https://m.edsoo.ru/00adf518
OKpY>Karolen cpeabl COeTMHEHUSIMU
azoTa
®docdop. Oxcun pochopa (V) u

33 (1)00(%)0 pHaﬂ KI/I(f[J'I((i))Ta (bqnfmgle)cxne " bubmorexa [JOK

P N https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue pocdaToB B KauecTBe
MUHEpAJIbHBIX YA0OpEHHA. bubmmoreka HOK

34 .
3arpsi3HEeHUE TPUPOIHON CpEbI https://m.edsoo.ru/00adfc20
tdbocdaramu

35 Yraepon, pacipocTpaHEHHE B TPUPOJIE, bubnuotexa [JOK
¢du3nUecKre U XUMUYECKUE CBOKWCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux (pusndeckue u

36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHE bubmuoreka [{OK

po0JIeMBbI, CBSI3aHHBIEC C OKCHIOM
yraepona (1V)

https://m.edsoo.ru/00adfebe
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bubnunoreka LIOK

37 VYronpHas KUCIIOTa U €€ COTH
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
"[TonyueHue yriaekuciioro rasa. bubmmoreka [JOK
38
KadectBennas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[lepBoHavabHBIE TOHATHS 00
39 0 rpaHqucxnx BEIIECTBAX KaK O Bubmiorexa HOK
p https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiepo/ia
40 KpeMmunii 1 ero coe quHeHUS Bubmrorexa IIOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
a1 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnnorexa [JOK
«Baxaenne HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COCIMHEHMS
KonTponsHas padora Ne3 1o Teme
42 «Baxcrileﬁmﬂe EeMeTaJmLI " UX bubmnorexa [JOK
https://m.edsoo.ru/00ae0e18
COCIUHCHHUS»
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
3JICMEHTOB — METAJIJIOB.
Merannuueckasi CBSI3b U bubmmoreka IIOK
43
MeTaJUIM4ecKask KpUcTauimuecKas https://m.eds00.ru/00ae103e
pemérka. PU3nYECKUe CBOMCTBA
METaJII0B
XUMUUYECKHE CBOMCTBA METAJIJIOB.
44 ONEKTPOXUMHYCCKHUI s HAIPSKSHUH buGmuorexa [JOK
P P p https://m.edso0.ru/00ae1156
METAIIJIOB
OO6mmme crmocoOb! MOYYSHUST METaJLIOB.
i BuGanorexa [IOK
45 CrnaBel. Beraucienus mo ypaBHEHUSM

XUMHUYCCKUX peaKuHﬁ, €CJIM OAUH U3
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pEareHTOB COJAEPKUT MPUMECH

46 IlonsaTHe 0 KOPPO3UU METAILIIOB bubmaorexa LIOK
PP https://m.edsoo.ru/00ae1278
bubnunorexa LIOK
4t [Henotnie MeTamb! https://m.edso0.ru/00ael4b?2
48 OKcHUabl U THAPOKCUIBI HATPUS U KA bubmaorexa LIOK
A P A P https://m.edsoo.ru/00ael4b?2
49 Illenoyno3eMenbHbIC METAJIIbI — bubmuorexa [IOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael15e8
50 Baxxueiiiine coeqUHEHNS KAIbIIUS Bubmiorexa HOK
A H https://m.edsoo.ru/00ael15e8
51 O000111eHIE U CUCTEMATU3aIUs 3HAHUI
59 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bubmuoreka [IOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
IIpaktrueckas padora Ne 6 o Teme
53 "}IIZéCTKOCTB BOpBI A METOMEI € Bubmiorexa HOK
" s A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubmuoreka [IOK
54 AmommHni https://m.edso0.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U bubmmnorexka HOK
TUIPOKCHUIA https://m.edso0.ru/00aelc64
bu6mmoteka IIOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcupl, THIPOKCHUIBI U COJIU JKEJIE3a bu6muoreka [JOK
(1) u xxene3a (1) https://m.edsoo.ru/00ae35e6
58 O000111eHE U CUCTEMATH3ALUS 3HAHUI
IIpaxtrueckas padora Ne 7. Pemenne
P P but6mmorekxa [IOK
59 IKCIIEPUMEHTANBHBIX 33724 10 TeMe

«Baxnenme MeTayuIbl U X
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https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

COCONHCHUA»

Brrancnenus no YpaBHCHUAM
XHUMHUYCCKUX peaKHHﬁ, €CJIM OAUH U3

60 peareHToB J1aH B U30BITKE WIIN 1 bubnuoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIXOJIA MPOIYKTA
peakuuu
61 O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUH 1
KonTponbnas padota Ne4 o teme
62 «Baxxueumme MeTaIbl B UX 1
COCIMHCHHM S
63 BemiecTBa u maTepuaisl B 1 bubnunoreka LIOK
MOBCEIHEBHOM KU3HU YETIOBEKA https://m.edsoo0.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE 1 bubanoreka [JOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Poabp XxumuM B pelieHnn 3KOJI0THYECKUX 1 bubnuorexa [JOK
npoGiem https://m.eds00.ru/00ae4270
66 PesepBHblil ypok. O6006111eHNE U 1 bubmuotexa [IOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o011eHNE U 1 bu6mmoteka [IOK
CHCTEMATHU3AINS 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O6006111eHNE U 1 bubmuoteka [IOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON

IHPOI'PAMMUBI

8 KUIACC

Kox npoBepsiemoro

pe3yJabTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/ibHOM MPOrpamMMbl
OCHOBHOI0 00111er0 00pa30BaHUA

1

ITo Teme: «HepBOHa‘IaJ'IbHLIC XUMHNYCCKUC ITOHATHA

11

1.2

PACKpbIBATh CMBICII OCHOBHBIX XHMHWYCCKHUX HOHSATHH: aToOM, MOJICKYIJIa, XUMHYECKHH OJICMCHT, MMPOCTOC
BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOPOJHAs U HEOAHOPOIHAs), BaJCHTHOCTh, OTHOCHUTEIIbHAS
aTOMHas M MOJIEKYJISIpHAas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSpHAs Macca, MaccoBasl J0Jis
XUMHYECKOTO D3JIEMEHTa B COEAMHEHHUU, MOJSIPHBIM 00BEM, XMMHMUEcKas peakuus, Kiaccudukanus
peaKIuii: peakiMy COCIUHEHUSI, PEAKIIMU PA3JIOKECHHS, PEAKIIMU 3aMEIICHUs, peakiui OOMEHa, SK30- U
SHAOTEPMUYECKUE PEAKIINH, TEIUIOBOM 3(PPEKT peakinu, pacTBOp, MaccoBasi J0JsI BelIeCTBa (MPOIIEHTHAS
KOHIICHTpAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHYCCKUX IIOHATHUI U IPUMCHATHL OTHU TIOHATUA TIPpU

OIIMCaHHH BCHICCTB U UX npeBpameHHﬁ

1.3

1.4

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOIUKY JUIsl COCTaBIEeHUSI (POpPMYJ BEUIECTB U YPaBHEHHM XMUMHYECKUX
peaKkuuit
pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMS MacChl BEIIECTB, IOCTOSHCTBA COCTABA, aTOMHO-MOJIEKYJISIPHOTO

YUYCHUS, 3aKOHA ABOI‘&I{pO

1.5

ONpCACIIATh BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHapHLIX COCAUMHECHUAX

1.6

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHYCCKHUEC PCAKIINU (HO YUCIYy U COCTaBYy YUAaCTBYIOIIHMX B pCaKIUK BCUICCTB, IO
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TeroBoMy 3 PexTy)

1.7 BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB
1.8 BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEHTa o (popMysie COeTUHEHNUS,
1.9 BBIUKCIISTH MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 NPUMEHSTh €CTECTBEHHOHAy4YHbIE€ METOJbl MO3HAHUS — HAOIIOJIEHUE, W3MEpEHHUE, MOJEIUPOBaHUE,
' AKCIEPUMEHT (peajbHbIN U MBICIICHHBIN)
2 ITo teme: «BaxHeimme npeacTaBUTENN HEOPTAHUYECKUX BEIIECTB)
2.1 PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITHIA: OKCUJI, KUCIIOTA, OCHOBAHUE, COJIb
2.2 OTIpeAeIATh MPUHAICKHOCTD BELIECTB K ONMPeAeIEHHOMY KJIacCy COSIUHEHH 10 popMyaam
2.3 KJIacCU(PHUITMPOBATh HEOPTAHUYECKHUE BEIICCTBA
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOICTBA BEIIECTB PAa3JIMYHBIX KIJIACCOB,
2.4 MNOJATBEPXKJasi ONUCAaHUE IpPUMEpPaMH MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOUIMX XHMHUYECKUX
peaxkuuii
25 IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO COCTaBa, BO3MOKHOCTH
' MPOTEKaHUsl XMMUUYECKUX MPEBPAILEHUH B Pa3IMYHbIX YCIOBUAX
CJIeZIoBaTh MpaBWJIaM MOJIb30BAHUS XUMHYECKOHM Mocynoil M 1abopaTOpHBIM 00OPYIOBaHHMEM, a TaKKe
IpaBuJiaM OOpaIeHHs ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLMSIMH IO BBIIIOJHEHUIO JJAOOPaTOPHBIX
25 XMMHUYECKHX OIBITOB IO MOJYYECHUIO U COOMpPAHMIO ra3000pa3HbIX BELIECTB (BOJAOPOAA M KHUCIOPOJA),
' MIPUTOTOBJICHUIO PACTBOPOB C OINpPEAENEHHON MaccoBOi 10Jei pacTBOPEHHOIO BEIECTBA, MNIAHUPOBATH U
IIPOBOANTH XUMHUYECKHE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENOYEH M KUCIIOT C MOMOILBIO
MHAMKATOPOB (1akMyc, ¢peHondTaaert, MEeTUIOPaHXK U IpyTrHe)
2.7 MPOBOAMTDH PACUETHI M0 YPABHEHUIO XUMUYECKON PeaKIuu
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3.1

3.2

3.3

3.4

3.5

3.6
3.7

ITo Tteme: «llepmommueckuit 3akoH u Ilepumoamdeckas cucrema xumuueckux »ssemeHtoB [ U.

MenneneeBa. CtpoeHue aToMoB. XUMH4UecKasi CBI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUID)

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUHI: PO aTOMa, IEKTPOHHBIN CION aToma, aTOMHas
opbuTanb, paauyc aToMa, XUMHUYecKas CBA3b, IMOJIApHAsT W HENOJsipHAs KOBAJIGHTHAs CBS3b,
AJIEKTPOOTPULIATEIBLHOCT, HOHHAS CBS3b, HOH, KATUOH, AaHUOH, CTEIIEHb OKUCIICHUS

KJIacCU(UIIUPOBATh XUMUYECKHUE JIEMEHTHI

OIKCBHIBATh U XapaKTepu3oBaTh TabmmuHyo Gopmy [lepronndeckoil CUCTEMBI XUMHUYECKUX JIEMEHTOB:
pa3inuaTh NOHATUA «IJ1aBHas moArpymnmna (Arpymnmna)» u «mobounas noarpynmna (brpymma)y, «Mmansie» u
«00IBIINEY TTEPUOIBI

packpeiBaTh cmbici Ilepuonnueckoro 3akona J[.M. MengeneeBa: IeMOHCTPUPOBATh IMOHUMAaHUE
MEPUOIUYECKON 3aBHCUMOCTH CBOMCTB XMMHMUYECKHX 3JIEMEHTOB OT MX NoJiokeHus B I[lepuogmueckoit
cucreme

COOTHOCHTb 00O3HAuYeHMs, KOTOpble HMeroTcss B Tabmuue «llepuoanyeckas cucTteMa XHMHUYECKHUX
anemeHToB JI.MI. MenaeneeBay € YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB XHMHMYECKHX
AJIEMEHTOB (COCTaB M 3aps] Aapa, oOllee YUCIO DJIEKTPOHOB M pacHpeieleHHe HUX IO 3JIEKTPOHHBIM
CJI05IM)

ONpeCaACIATh CTCIICHb OKUCIICHUSA 3JICMCHTOB B 6I/IHapHI>IX COCANHCHUAX

ONpECaACIIATb BUI XUMHUYECKOM CBI3U (KOBaJ'IeHTHaSI u I/IOHHaH) B HCOPIraHNMYCCKUX COCANHCHUAX
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9 KUIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOI'O
;E:;;f::;‘:{om 0011ero 00pa3oBaHus
1 ITo Teme: «BenecTBo U XUMHUYECKask PEAKLIUS
PacKpbIBaTh CMBIC]I OCHOBHBIX XUMUYECKHUX MTOHATHI: pacTBOP, MIEKTPOJIUTHI, HEAIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAS
JUCCOLMAIsl, PEaKuu MOHHOro OoOMEeHa, KaTajau3aTop, XMMHUYECKOe paBHOBecHe, oOpaTHMble U HEOoOpaTUMbIe
11 peakuuy, OKUCIMTEIbHOBOCCTAHOBUTEIbHBIE  pPEAKLUUU, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHUE U
BOCCTAHOBJICHHE, aJUIOTPOIHUsA, aM(OTEPHOCTh, XMMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, MeETaJUIM4YecKas),
KpUCTAJIJINYECKasl pelI€TKa, CIUIaBbl, CKOPOCTh XUMHUUECKON pEeaKINU
19 WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHUYECKMX TMOHSATUA W TMPUMEHATH 3TU TOHATUS TMPU ONUCAHUU
' BEIIECTB U UX MpeBpalleHuit
13 COCTaBJISITh ypaBHEHUS DIJIEKTPOIUTUYECKONW TUCCOLMAIMU KUCJIOT, IIEI0oYel M COJel, MOJHbIE U COKpaIlEHHbIE
' ypaBHEHHUS PEaKIMii HOHHOTO OOMeHa
14 PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI IMOCPEACTBOM COCTABIICHUS JJIEKTPOHHOIO
' OanaHca 3TUX peakuuit
1.5 MIPOBOAUTH PAcU€Thl [0 YPaBHEHUIO XUMUYECKOM peakiuu
2 ITo remam: «HemeTasmibl 1 UX COEAUHEHUSD U «MeTalljIbl U UX COETUHEHUS
XapakTepU30BaTh (OMHUCHIBAThH) OOIIME W CIEIHU(PUISCKHEC XUMHUYECKUE CBOWCTBA MPOCTBHIX W CIOXKHBIX BEIIECTB,
2.1 MOATBEPKJasi OMHCAHUE MPUMEpPaMU MOJEKYISIPHBIX U HOHHBIX YPAaBHEHHMM COOTBETCTBYIOIIMX XHUMHUYECKUX
peakuuii
95 COCTaBJISITh YpaBHEHMs peakUuid, MOATBEPKAAIOIINX CYIIECTBOBAHHWE T'€HETUYECKOW CBS3M MEXAY BEIleCTBaMU

Pa3JIMIHBIX KJIACCOB
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2.3

2.4

2.5

3.1

3.2

IIPOrHO3UPOBATH CBOICTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOCHUA, BO3MOXHOCTHU IPOTCKAHUA XHMHUYCCKHX

HpeBpaH_[eHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

ClIeZIOBaTh MpPaBUJIaM TOJIb30BAHUS XMMHYECKON MOCYA0M U Ja00paTOpHBIM 00OPYIOBAaHUEM, a TAKKe MpaBHIIaM
oOpallleHus ¢ BELIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU I10 BBIMOIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB
10 MOJTYYCHUIO U COOMPAHHIO Ta3000pa3HBIX BEUIECTB (aAMMHUAKa M YIIIEKHCIIOrO Ta3a)

IIPOBOAUTH PEAKLMU, IOATBEPIKIAIONIME KAueCTBEHHBIM COCTaB PA3IMUHBIX BELIECTB: PACIIO3HABATH OIIBITHBIM
yTEéM XJIOpUJI-, OpOMUI, HoAu I, KapOoHat, pocdart, CUIMKaT, cynb(ar, THAPOKCUANOHBI, KATUOHBI aMMOHHUSI, HOHBI
M3Y4YEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB

[To Teme: «XuMHS 1 OKpY’KArOLIAsl CpeIay

pacKpbIBaTh CMBICII OCHOBHBIX XuMHueckux nonatuil: [1/IK BemecTBa; koppo3usi MeTaaioB

MPUMEHITh OCHOBHBIE OIEpAallM MBICIUTEIBLHON IEsITeNIbHOCTH — aHallu3 M CUHTE3, CpaBHEHHE, O00OOIIeHHE,
CUCTEMAaTH3allMIO, BBIBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€H — JJISl M3yUEHUs CBOMCTB BEIIECTB U XMMHUYECKUX

peaKHHﬁ; CCTCCTBCHHOHAYYHBIC MCTOABI IIO3HAHUSA — Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, MOACIUPOBAHUC, SKCIICPUMCHT

(peanbHBIN U MBICTIEHHBIN)
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IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 [lepBoHavya/IbHBIE XUMUYECKHE ITOHATHUSA
11 [Ipenmer xumuu. Poiap XUMUU B )KU3HU YeJIOBEKa. XMMHUS B cucTemMe Hayk. Tena u BenjectBa. dusnyeckrue CBOKWCTBA BEIIECTB.
' ArperatHoe COCTOSIHHE BEIIECTB
1.2 [TonsTre o MmeTogax mo3HaHus B XuMuu. UncTeie BemecTBa U cMecu. CriocoObl pa3aeneHus cmecei
13 ATOMBI M MOJIEKYJIbl. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX 3J1eMEHTOB. IIpocThie U cioHbIE BelecTBa. ATOMHO-
' MOJIEKYJIIPHOE YUEHUE
w Xumudeckas Gopmyna. BaleHTHOCTE aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BemecTB. OTHOCUTENbHAS
' aTomHasi Mmacca. OTHOCHUTEIIbHASI MOJIEKYJIsIpHAst Macca. MaccoBasi 107151 XMMHUYECKOT 0 3JIEMEHTA B COEIMHEHUN
L5 KonuuectBo BemectBa. Monb. MonspHas macca. B3auMocBsI3b KOJTUYECTBA, MacChl U YUCIA CTPYKTYPHBIX €IMHMI] BEIIECTBA.
' Pacuérel mo hopmynaM XuMHUYECKUX COSTMHEHUI
16 dusnueckre U XUMHYECKHUE SIBICHUS. XUMHUECKasi peakius U e€ MpU3HaKu. 3aKOH COXPAaHEHHUs MAacChl BEHIECTB. XUMHUECKUE
' ypaBHeHus. Knaccudukamus XuMAYeCKUX peakiuil (CoeIMHEHNs, pa3ioKeHUs, 3aMelIeHHsI, 0OMEHa)
XUMHYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOM TOCYAOW, C TMpaBWiIaMH padOThl B J1abOpaTopuu U NpuéMaMu
oOparieHusi ¢ JabOpaTOpHBIM OOOpPYIOBAaHUEM, HM3YYCHHE W OMHCAaHHME (U3MUECKUX CBOWCTB OOpa3I0OB HEOPraHUYECKHX
BEIECTB, HaOMoIeHne pu3nueckux (TJIaBJICHUE BOCKA, TasHHE JIbJla, PACTHPAHHUE caxapa B CTYNKe, KUTIEHWE W KOHJICHCAIIHs
1.7 BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKATHBAHHE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOHN) SIBICHU,

HaONlo/IeHne M ONMCAaHWE TMPU3HAKOB MPOTEKaHUs XHMUYECKUX peakiuil (pas3iokeHue caxapa, B3aUMOJEHCTBHE CEpHOM
KHUCJIOTHI C XJIOpHIOM Oapusl, paznoxenue ruapokcuaa Meau(ll) npu narpeBanuu, B3auMoeHCTBHE JKeJie3a ¢ paCTBOPOM COJTH

menu(ll), m3ydenme cmocoOOB pasjaeneHus cMmecei (C TOMOIBI0 MarHuTa, (GUIBTPOBAHUE, BBIMMAPUBAHHE, TUCTUJUISIIHS,
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xpomatorpadusi), IpoBeJeHHE OYHCTKH IOBAPEHHOM cONM, HaOJIOJIEHWE U ONMCAaHWE pPe3yJbTAaTOB MPOBEACHUS OIBITA,

WJUTFOCTPUPYIOLIETO 3aKOH COXPaHEHUsI MACChI, CO3/IaHHe MOJIEJIeH MOJIEKYJ (IIapOCTEPIKHEBBIX )

2 Bakneiiue npeacraBuTeIM HEOPraHM4ECKUX BELIECTB
Bo3ngyx — cmech raszos. CocraB Bo3ayxa. Kucinopon — anemeHT u npocTtoe BewecTBo. HaxoxkaeHue KuciIopoaa B IPUPOJE,
2.1 ¢busnyeckue nu XMMU4Yeckue cBoictBa (peakuuu ropenus). Okcuasl. [lpumenenne kucnopoaa. Criocodbl NOIy4EeHUs KUCIOPOAA
B J1a0OpaTOpUU U MPOMBIILIEHHOCTH. KpyroBopot kucinopoaa B nmpupoae. O30H — aoTponHas MoIu(pUKaIUs KHCI0poaa
9 TernoBoit 3P PeKT XUMUUECKOH peaKIiy, TEPMOXUMUIECKUE YPAaBHEHHS, SK30- U SHAOTEPMHUUECKUE peakiuu. TOmIMBO: yroib
' U MeTaH. 3arpsi3HeHue BO3/lyXa, yCUJIeHHE NapHUKOBOIo 3(pdekTa, pa3pylieHne 030HOBOIO CIIOs
23 Bonopon — anemeHT u npocroe BetectBo. HaxoxxaeHnue Booposia B Ipupoze, GU3HIecKue 1 XMMHUECKUE CBOMCTBA, IPUMEHEHHE,
' crocoObI noy4eHusi. Kucnorsl u conu
24 Mounsipabiii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM YPaBHEHUSIM
dusnyeckue cBoiicTBa Boabl. Bona kak pactBopurens. PactBopbl. HacsllieHHBIE U HEHACHIILIEHHBIE PacTBOPHI. PacTBOpUMOCTD
2.5 BElIECTB B BoJie. MaccoBas /101 BellecTBa B pacTBope. XMMHUECKHUe cBoWcTBa BOJbl. OcHOBaHUS. Posib pacTBOpOB B mpupoje
U B )KM3HU 4esoBeka. KpyroBopot Boasl B Ipupoae. 3arpsi3HeHUE NpUpoJHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ
Knaccudukanus Heoprannueckux coeaunenuil. Oxcuapl. Knaccudukanus okcuioB: cosneoOpasyromiye (0CHOBHbIE, KUCIOTHBIE,
2.6 amdoTtepHble) U HecoseoOpasyroue. Homenknarypa okcuaos. ®dusznueckue U XUMHUYECKUE CBOMcTBa OkcuaoB. [lomyuenue
OKCUI0B
97 OcHoBanus. Knaccudukanus ocHoBaHMN: MIENOYM M HEPACTBOpUMBIE OcHOBaHUsA. HomeHknaTypa ocHOBaHMN. PHU3MUECKUE U
' XUMHUYECKHE CBOKCTBA OCHOBaHMM. [lonyuenne ocHOBaHUI
28 Kucnotsl. Knaccupukanusa kucinor. Homenknatypa kucinor. @u3ndeckre U XMMUYECKUE CBOMCTBA KHUCIOT. Psij akTHBHOCTH
' MeraiuioB H.H. bekerosa. [lonmyuenue kuciaor
2.9 Comun. Homenknarypa coseil. @u3ndueckre 1 XUMAYECKHE CBOWCcTBa cosel. [lomydenue conein
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2.10

I'enernueckas CBA3b MCXKIY KilaCCaMU HEOPraHNYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUI JKCHEPUMEHT: KauyeCTBEHHOE OINpeelieHue COJepKaHus KHCIOpoJa B BO3JAyXe, IMOJIydeHUEe, COOMpaHue,
pacro3HaBaHME€ W M3y4YEHHE CBOMCTB KHUCIOpOAa, HAOIIOJEHHE B3aUMOACWCTBUS BEIECTB C KHCIOPOJOM M YCIIOBHUS
BO3HUKHOBEHHUS U MPEKpaleHus ropeHus (1oxapa), O3HaKOMJICHUE ¢ 00pa3liaMHu OKCHUIOB U OMUCaHHE UX CBOMCTB, MOJIyYEHUE,
coOupaHue, pacrlio3HaBaHHE W H3YyueHHE CBOWCTB BOAOpoAa (ropeHue), B3aumojeictBue Bojopoaa ¢ okcuaom wmemu(ll)
(BO3MOXKHO HCIOJIb30BaHUE BHAEOMATepuasIoB), HaOIroAeHHEe OOpa3lOB BELIECTB KOJMYECTBOM 1 MOJb, HCCeIOBaHUE
O0COOCHHOCTEH PacTBOPEHHUS BEIICCTB C PA3IUYHON PACTBOPUMOCTBIO, MPUTOTOBIICHHUE PACTBOPOB C ONMPEACIEHHONW MacCOBOM
J07Iell pacTBOPEHHOTO BEIIECTBA, B3aMMOJEWUCTBHME BOJBI C METaUIaMU (HATPUEM M KaibIMeM) (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), ONpEACICHUE PACTBOPOB KHUCIOT M WIENOYeH C IMOMOIIBI0 HWHAWKATOPOB, HCCIEIOBaHUE 00pa3IoB
HEOPraHMYECKUX BEIIECTB Pa3NUYHBIX KIACCOB, HAOIIOJEHHE W3MEHEHUS OKPACKH WHIUKATOPOB B PACTBOPAX KHUCIOT U
uiesniouel, u3ydeHue B3zaumopencTBus okcuga Meau(ll) ¢ pacTBopoM cepHON KHCIOTBHL, KUCIOT C METallaMHu, peaklui
HEUTpanu3aluy, NOoJyuYeHUEe HEPACTBOPUMBIX OCHOBAHHil, BRITECHEHHE OJHOTO MeTallla JAPYTUM U3 PacTBOpa COJIH, PEIICHUE

OKCIICPUMCHTAJIBHBIX 3aJia4 110 TCME «BaxHeHIme KJ1accel HCOPraHN4YCCKUX COGﬂHHCHHﬁ))

[Tepuonnueckuii 3akon u [lepuoanueckas cucrtema xumudeckux 3meMeHToB .M. Menneneesa. CtpoeHue aToMoB. XUMUYECKas

cB:13b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC peaknuuu

3.1

IlepBble TOMBITKM KIACCU(PUKALMM XUMHUYECKUX 3JIeMEHTOB. IloHATHE O Trpynmax CXOJHBIX 3JE€MEHTOB (ILEJIOYHBIE U
IIeJIOYHO3EMENbHBIE METaJlIbl, TaJOT€Hbl, MHEPTHBIE Ta3bl). OJIEMEHTHI, KOTOpble 00pa3yloT aM(OTepHblE OKCHABI U

THUAPOKCHUBI

3.2

3.3

Ilepuognueckuit 3akoH. Ilepmonnueckas cucremMa xumuueckux »daemeHToB .M. MenneneeBa. Koporkonepuonnas u
nmHHOTepuoAHas ¢opmbl [lepuoamdeckoit cuctembl xumuueckux saemeHToB JI.M. MenneneeBa. Ilepuoasl u rpymibl.
Pu3nYeCcKUil CMBICT TOPAIKOBOIO HOMEpAa, HOMEPOB MEPUO/IA U TPYIIIBI JIEMEHTA

Crpoenue aromoB. CoctaB aToMHbIX saep. M3orombl. DnekTpoHbl. CTpoeHUE 3JEKTPOHHBIX 000JI04YeK aTOMOB mepBbix 20

XUMHUYCCKUX JJICMCHTOB HCpHO,Z[H‘-ICCKOfI CUCTCMBI I[I/I MeHnpeneena. XapaKTepI/ICTI/IKa XUMHUYCCKOro 3JICMCHTA IIO0O €TI0
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nonoxxkeHuto B [lepuoauueckoii cucrteme [I.1. Menaeneena

3aKOHOMCpHOCTI/I HU3MCHCHHUA paguyCa aTOMOB XHUMHYCCKUX JJIEMCHTOB, METATINIMYCCKUX W HEMCETAINIMYCCKHUX CBOMCTB IIO

3.4 rpymnmnam u nepuojam. 3Hayenue llepuoauyeckoro 3akona u Ileproanyueckoit CUCTEMbI XUMUYECKUX JIEMEHTOB JJISI Pa3BUTH
Hayku U nipaktuku. .M. MenaeneeB — yu€Hblil ¥ rpaKJaHuH
35 Xumuueckas cBs3b. KoBaneHTHas (MOJIIpHAs W HEMOJSPHAs) CBsA3b. DJICKTPOOTPHUIATEIHPHOCTh XWMHUUYECKHX 3JIEMEHTOB.
' HNonnas cB3b
36 Crenenn okucneHus. OKUCIUTEIBHOBOCCTAHOBUTENbHBIE peakiuu. [Iporecchl okucaeHus U BOCCTaHOBICHUS. OKUCIUTETN U
' BOCCTAaHOBHTEIIH
XUMUYECKUH AKCHEPUMEHT: U3Y4YeHHE OOpa3lloB BEIECTB METAIJIOB M HEMETAJUIOB, B3aHMMOJCHCTBHE TUIPOKCHIA IIMHKA C
3.7 pacTBOpaMHM KHUCIOT M IIEJI0Yel, MPOBEACHUE OIBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknuil (ropeHue, peakiiuy pa3IoKeHHs, COSTUHCHHUS )
9 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COAEPKAHUSA
1 BemectBo n xumunueckas peakuus. [lopropenue
[lepuonnueckuit 3akoH. Ilepmommueckas cucrema xumuueckux osnemeHToB J[.M. MengeneeBa. CTpoeHue aToMoB.
11 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, Kalusl, KAIBIUSI U UX COCAMHEHUN B
COOTBETCTBHHU C MOJOKEHHEM 3JIEMEHTOB B [lepnoanueckoil cucremMe U CTpPOEHUEM UX aTOMOB
CtpoeHue BemecTBa: BUIBI XUMUYECKON CBsI3U. THUIBI KPUCTAIIMYECKUX PEIMIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THIIA
12 KPUCTAINTMYECKON PEmETKA W BUAA XUMHUYECKOW cCBsizu. Kiaccudukamus ¥ HOMEHKIATypa HEOPraHUYEeCKHX BEIIECTB

(MexxmyHapoJiHass U TPUBHAIbHAS). XMMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMUHBIM KjaccaM HEOPTaHWYECKHX

COG,Z[I/IHCHI/Iﬁ, TCHCTUYCCKAA CBA3b HCOPTAHNYCCKUX BCILICCTB
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1.3

14

1.5

Krnaccudukanys XuMu4ecKux peakiuii o pa3aIMyHbIM MpU3HAKaM (110 YHCIY U COCTaBy YYacTBYIOIIUX B PEAKIIMH BEILECTB, MO
TerioBoMy 3(G(deKTy, Mo H3MEHEHHIO CTCTNCHEeW OKUCICHHS XWMHUYECKUX JJEMEHTOB, MO OOpaTUMOCTH, IO YYACTHIO
KaTajau3aTopa). DK30- U HHAOTEPMUYECKHE pEeaKlUH, TePMOXHMMHUYECKHE ypaBHeHMs. [loHSATHE O CKOPOCTH XMMHYECKOM
peakiumn

[TonsiTie 00 OOpaTUMBIX M HEOOPATUMBIX XUMHYECKHX peakuusx. [IoHSTHE O TOMOTCHHBIX U TeTEPOTEHHBIX PEaKIHUsiX.
[lonsiTEe O XMMHUUYECKOM paBHOBECHH. DaKTOPHI, BIUAIOIIME Ha CKOPOCTh XMMHUYECKOW PEAKIMU U IMOJOKEHUE XUMHUUYECKOIrO

paBHOBECHs

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC pcakuuu, BHGKTpOHHBIfI OanaHc OKHCIIMTEILHO-BOCCTAHOBUTEILHOM pCakuru.

CocraBnenne ypaBHCHI/Iﬁ OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ C UCIIOJIb30BAHUEM MCTO/JZIA 3JICKTPOHHOI'O OanaHca

1.6

Teopus 3JIE€KTPOIUTHUECKON AUCCOLMALMHU. DJIEKTPOJIMUTHl U HEAJIEKTPONUThl. KaTHoHbI, aHMOHBI. MexaHu3sM auccouuanuu
BCIICCTB C PA3JIMYHBIMHU BHIAMU XUMHYECKOH cBs3u. CTeneHb Jucconuanuu. CuibHbIE U cl1a0bIe OJICKTPOJIUTHI. PCaKHI/II/I
MOHHOTO oOMeHa. YCJIOBHS MPOTEKAHUS PEeaKIil MOHHOTO OOMEHa, MOJHbIE M COKpAlEHHbIE MOHHBIE YPAaBHEHUS PEaKIUi.
CBoiicTBa KHCIIOT, OCHOBAaHHH U COJIEH B CBETE MPEICTABICHUNM 00 3JIEKTPOJIUTUUECKON Tuccoruanui. KauecTBeHHbIe peakinu

Ha HoHHI. [loHsaTHE O TUAPOJIN3C cojieit

1.7

XUMUYECKUH 3KCIIEPUMEHT: O3HAKOMJIEHUE C MOJAEISAMHU KPUCTAIUIMUECKUX PEUIETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB U
HeMeTaJlJIoB (rpaduTa U amMasa), CJIOKHBIX BEIIECTB (XJIOpUJA HATpHUs); UCCIEI0OBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOU
peakiMu OT BO3JAEHCTBHUA pa3IM4YHBIX (PAKTOPOB; HCCIEAOBAHUE 3JIEKTPONPOBOJHOCTH pAcTBOPOB BEIECTB, Ipoliecca
JUCCOLMAIMU  KHUCIOT, WIeloued M coled (BO3MOXHO HCIIOJNBb30BaHME BHUAEOMATEpUAlIOB); IPOBEIECHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPHU3HAKU MPOTEKAaHUs peakiii HOHHOro oOMeHa (oOpa3oBaHUE OCajiKa, BbIIENEHUE rasza, oOpazoBaHHE
BOJIbl); ONBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuil (TOpeHue, peakluu pasioKeHus,
COEMHEHMS); pACIIO3HABaHHWE HEOPraHMYECKUX BEUIECTB C IMOMOLIbI0 KAuyeCTBEHHBIX peakUWid Ha HOHBI, pElIeHHE

OKCIICPUMCHTAJIbHBIX 3aJia4

HemeTannsl 1 UX COeAUHEHUS
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2.1

2.2

OO6mass xapakTepucTuka ragoreHoB. OcCoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue Hu
(¢u3nuecKkue CBOWMCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB. XHMMHYECKHE CBOWMCTBA HA MpUMEpE XJopa (B3aUMOJCHUCTBHE C
MeTaJlJlaMH, HeMeTalllaMu, 1ienodamu). XinopoBoaopos. CossiHas KUCI0Ta, XMMHUUECKHUE CBOMCTBA, MOTYYCHHUE, IPUMEHEHHUE.

JleiicTBHE XJI0pa U XJIOPOBOJIOPO/Ia HA OPTaHM3M 4elloBeKa. BaykHelme XJI0py/ibl U UX HaXOXKIEHUE B IPUPOJIE

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTePHBIC CTETICHH OKHUCIICHUS.
Crpoenue u (pu3nyecKre CBOWCTBA MPOCTHIX BEUIECTB — KUCIOPOJA U Cepbl. AJJIOTPONHBIE MOAU(DUKAIINN KUCIOPOa U CEPBHI.
Xumuueckue CcBoicTBa cephl. CepoBOIOpPOMA, CTpOeHUE, (PU3NYECKHE M XUMHUYECKUEe CBoMcTBa. OKCHIBI CEphbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCcUI0B. CepHasi KHCIOTa, (PU3NYECKHUE U XUMUYECKHE CBONCTBa (0OIIME KaK IMPEACTaBUTEIS
KJlacca KUCIOT U cnenrpudeckne). XMMUYECKUE Peakiuy, JeKallue B OCHOBE MPOMBIIIJICHHOTO CIIOC00a MOMYYEeHUsI CepHOU
kucnothl. [Ipumenenue. Conu cepHOM KUCIOTHI, KAaUeCTBEHHAs peakius Ha cynbdar-uoH. Haxoxnenue cepol U €€ coeTMHEHUN
B npupojie. XUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpelibl COSAMHEHUSIMU Cepbl (KUCIOTHBIC JOXKAH, 3arps3HEHUE BO3AyXa U

BOJI0OEMOB), CITOCOOBI €0 IIPEIOTBPAICHUS

2.3

O6mas xapaktepuctuka 3eMeHTOB VA-Tpymibl. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE CTEMEHH OKHUCIIEHUs. A3OT,
pacnpocTpaHeHue B Ipupoe, pusndeckre u XuMuueckue cBoiictsa. Kpyrosopot a3ora B npupojie. AMMHAK, €ro (pu3ndecKkue u
XMMUYECKHE CBOMCTBa, MOIydYeHUEe U npuMeHeHue. Coau aMMOHUS, UX (U3UYECKHe U XMMHUYECKUE CBOMICTBA, MpPUMEHEHHUE.
KauecTBeHHas peakiivs Ha MOHBI aMMOHUS. A30THasI KUCIIOTa, €€ ToJyyeHue, (pU3ndecKkre 1 XMMUUECKre CBOMCTBa (0011e Kak
NPEJCTaBUTEINS KJacca KUCIOT U crenuduueckue). VMcrnonp30BaHne HUTPATOB M COJIeH aMMOHHS B KaueCTBE MUHEpATbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsA3HEHNE OKPY)KAIOIIEH Cpelbl COETMHEHUSIMHU a30Ta (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3yXa,

MTOYBBI U BOJIOEMOB)

2.4

2.5

®ocdop, ammorpornusie Monudukauu Gocdopa, dpuznyeckrne u xumudeckue cpoiicta. Oxcun pochopa(V) u docdopnas
KHCJI0Ta, (PU3NIECKHE U XUMHUECKUE CBOICTBA, moy4yeHue. Mcnons3oBanne GpochaToB B Ka4ecTBE MHHEPAIBHBIX YIOOpeHU

061_[1351 XapPaKTCPUCTHKA DJJICMCHTOB |VA-pr1'IHBI. OcoOeHHOCTH CTPOCHUA aTOMOB, XapaKTCPHBIC CTCICHU OKUCJICHUA.

VYrinepoa, amioTponHble MoaU(UKAIUKA, PacTIpPOCTPAaHEHHE B MpUpone, GU3HMYECKHE M XUMHUUYECKHE CBOWCTBA. ACOpOIus.
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KpyroBopor yrnepoma B mpupoxae. OKcuabl yriepoja, WX (PU3MUECKHe W XHMHYECKHE CBOWMCTBA, JCHCTBHE Ha KUBBHIC
OpPTraHU3MBbl, TOJYYCHHE M TPUMEHEHHE. OKOJOTHMYECKHEe TNpoOIeMbl, CBsA3aHHBIE ¢ okcugoM yriaepona(lV); rumoresa
rJ100aTbHOrO MOTEIICHUS] KJIMMaTa; MapHUKOBBIA 3¢ ¢ekT. YroapHas KUCIOTa U e€ coiu, UX (PU3MYEeCKHe U XUMHUYECKHE
CBOWCTBa, IMOJIyueHHE MU TNpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHaT-MOHBL lcmonb3oBaHue KapOOHATOB B OBITY,

MCIUIHHE, TPOMBIINIJICHHOCTH U CEJILCKOM XO3SHCTBE

2.6

2.7

[lepBoHayasbHbIE MOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COCIMHEHUSX yriepojaa (MeTaH, 3TaH, 3TUJICH, aleTHJIEH,
3TaHOJ, TIUIEPUH, YKCYCHasi KucioTa). X cocTaB u XxuMu4eckoe ctpoeHue. [loHaTHe 0 OMONOrHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJaX — U HUX POJHM B JKU3HHM 4YeloBeka. MaTepuaibHOE €IWHCTBO OPraHMYECKUX W HEOPraHMYEeCKHX

COE€IUHEHUN

Kpemuuii, ero ¢gusndeckre U XUMUYECKHE CBOWCTBA, MOJy4deHHE U npuMeHeHne. CoequHeHUs KpeMHus B mpupoje. OOrmime
npencraBieHuss o0 oxcuge kpemHusi(1V) u kpemHueBoil kuciore. CHIMKAThl, UX HCHOJIB30BaHUE B OBITY, MEAUIIMHE,
MPOMBIIICHHOCTH. BajkHelIne cTpouTeIbHbIE MaTepHalbl: KepaMUKa, CTEKIO, LIEeMEHT, OeToH, xene300eToH. IIpobiemsr

0€30I1aCHOT0 MCIT0JIb30BaHuUs CTPOUTCIIbHBIX MaTCPpUAJIOB B HOBC@HHCBHOﬁ KHN3HHU

2.8

XUMUYECKUH HKCIEPUMEHT: H3y4eHHe OOpa3l0oB HEOPraHMYECKHUX BEIIeCTB, CBOWCTB COJISTHOW KHCIOTHI; IMPOBEICHUE
KAueCTBEHHBIX PEaKIMid Ha XJIOPUI-HOHBI U HAOJIOJCHHE MPU3HAKOB WX IMPOTEKAHUS; OMBITHI, OTpaKaoImue (GU3HUECKUE U
XMMHUYECKHE CBOWMCTBAa TaJOT€HOB W MX COEAMHEHUN (BO3MOXHO KCIIONb30BaHUE BUJCOMATEPHANIOB); O3HAKOMJICHHE C
oOpasnamMu XJOpUI0B (TAJTOTE€HUIOB); O3HAKOMJICHHE C OOpasiamMu cepbl U €€ COCNMHEHHSMHU (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEpHANIOB); HaOIIOJeHUE Mpolecca OOyIIMBaHUS caxapa MoJ JeHCTBHEM KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI,
M3y4eHNE XMUMHUYECKHUX CBOMCTB pPa30aBICHHOW CEPHON KHCIOTHI, MPOBEJICHUE KAueCTBEHHOW peaklMu Ha Cylb(paT-uoOH M
HaONo/IeHne TpHu3HaKa e€ MPOTEeKAaHWs, O3HAKOMIIEHHE C (M3MUECKUMU CBOWCTBaMHU a3oTa, ¢ocdopa U UX COCTUHEHHIA
(BO3MOXHO HCIIOJIb30BAaHHUE BHUACOMATEpPUAIIOB), oOpa3liaMu a30THHIX W (OCHOPHBIX YAOOpPEHHUH; IMOJaydeHue, COOMpaHHe,
pacrmo3HaBaHHe M HM3y4YeHHE CBOWCTB aMMHaKa; MPOBEICHHWE KAYECTBEHHBIX pPEaKIMii Ha WOH aMMOHUS U (ocdaT-uoH U

M3Y4YeHHE MPHU3HAKOB HUX IMPOTEKAHMS, B3aMMOJEHCTBHE KOHLIEHTPUPOBAHHONW a30THOM KHCJIOTHI C Mebl0 (BO3MOXKHO
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UCIIOJIb30BaHNWE BHJIEOMATEPUAIOB); H3YYEHHME MOJeNied KpHUCTANIMYeCKUX pemeéTok anMasa, rpadura, QysuiepeHa;
O3HAKOMJICHHE C MPOIIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM M YCTPOHCTBOM MPOTHBOTA3a;
MoJiyueHue, cobupaHue, pacro3HaBaHHE W U3YyYEHHE CBOMCTB YIJIEKMCIIOrO Ta3a; MpOBEJCHHE KaueCTBEHHBIX peakluid Ha
Kap6OHaT- U CUWJIIMKAT-UOHbBI W H3YUCHUC IIPU3HAKOB HX IPOTCKAHUA; O3HAKOMIICHUC C HpOIIyKL[HGfI CUJINKATHOU

IMPOMBIINIJICHHOCTH; PEIICHUE DKCIICPUMEHTAIBHBIX 3a1a4 110 TEMEC «Baxaelne HeMeTauIbl U UX COCAUHECHUA»

Merannsl 1 BX COCOAUHECHUA

3.1

OOmiasi xapakTepuCcTHKa XHMHUYECKHUX HSJIEMEHTOB — METaUIOB Ha OCHOBAaHUM HMX moiiokeHus B Ilepuogmueckoit cucrteme
xumudeckux sneMeHToB .. MenneneeBa u crpoenusi aromoB. CTpoeHre MeTalljioB. MeTayuindeckasi CBsI3b U METAJNTHYECKas

KpUCTAJITNYECKas peléTka. DIEKTPOXUMUUECKHUM sl HANIPSHKEHUH METaIJIOB

3.2

dusnueckue U XUMHUYECKHe CBOiicTBa MeTayuioB. OOmue crnocoObl MojyyeHHus MeTayuloB. IIoHSATHE O KOPPO3UM METaNIOB,
OCHOBHBIE CITIOCOOBI 3alIUTHI MX OT Koppo3uu. CriaBel (CTaib, YyTryH, JIOPATIOMUHHANA, OpOH3a) U UX NMPUMEHEHHE B OBITY H

IIPOMBIIIIICHHOCTHU

3.3

[llenounble Metamibl: nonokeHue B Ilepuonnueckoi cucreme xumuueckux syemeHToB .M. MenzaeneeBa; cTtpoeHue HX
aTOMOB; HaXOXJeHue B nmpupojae. Pu3ndeckrne U XUMUUYECKHE CBOMCTBA (Ha TTpuMepe HaTpusl U Kanus). OKCUABI U TUIAPOKCHIBI

HaTpusA U KaJlus. HpI/IMeHeHI/IC IIEJIOYHBIX METAIIOB U UX COCAUHEHUI

3.4

3.5

[IlerounO3eMeNnbHBIE METAUIBI MAarHUM M KajdpLui: nosioxkeHue B [lepmoandeckoil cucreMe XUMUYECKHUX 3ieMeHToB J[.U.
MeHeneeBa; CTpOCHHE UX aTOMOB; HAaXOXACHUE B Ipupoje. Puznueckue U XMMHUYECKHME CBOMCTBA MAarHus U KallbLIHs.

Baxneiimume coenuHeHus Kaabus (OKCUI, TUAPOKCUI, coyin). JKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHEHUS

AmomunHuil: nonoxxenue B [lepuonnueckon cucreme xummdeckux aneMmeHToB .M. MenneneeBa; cTpoeHue aroMa; HaXx0KJICHHUE B

mpupozae. DOU3NYECKHEe U XMMUYECKHE CBOMCTBA ATFOMUHUS. AM(I)OTepHLIe CBOICTBA OKCHA U TUAPOKCH A aJTIOMUHUA

3.6

XKeneszo: monoxenue B [lepuonnyeckoii cucteme xummudeckux snemeHToB JI.M. MenneneeBa; cTpoeHrne aToMa; HAXOXK/ICHHE B
npupojsie. Puznveckne U XUMHIECKUE CBOMCTBA skene3a. Okcunpl, ruapokcuabl u conu xenesa(ll) u xenesa(lll), ux cocras,

CBOICTBa U IMMOJIYYCHHC
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XUMUYECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ oOpa3laMd METaUIOB U CIUIaBOB, MX (DM3MYECKUMHU CBOMCTBAMHU; H3YUYECHHE
pe3yabTaTOB KOPPO3UH METAJUIOB (BO3MOXKHO HCIOJB30BAHHWE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOAEWUCTBUS OKCHAA
KaJbIUsl U HATPUs C BOAOH (BO3MOXHO MCIOJB30BAaHUE BHIEOMATEPUANIOB); HCCIEAOBaHNE CBOMCTB MKECTKOM BOABI; Mpolecca

ropCHUs KCJIC3a B KUCJIIOPOJC (B03MO)KHO HUCITIOJIB30BaHHUC BI/ILLGOMaTepI/IaJIOB); IMPU3HAKOB IMMPOTCKAHUA KAYCCTBCHHBIX peaKHHﬁ

3 Ha WOHBI (MarHus, Kajablus, amomuHus, nuHka, xenesa(ll) m xenesa(lll), menu(ll); HaGnroneHue u ommcaHue MPOIECCOB
OKpaIllMBaHUS IUIAMEHU MOHAMHU HATpHs, Kalusg M Kaiblus (BO3MOXKHO HCIOJB30BAHHWE BHCOMATEPHAIIOB); MCCIIEIOBAHUE
aMm(pOTEepHBIX CBOICTB THUIPOKCHIA AITIOMHHHMS M TUIPOKCHIA IIMHKA; pEIIeHHWEe OHKCIEPUMEHTAJIbHBIX 3a7ad IO TeMe
«Baxuelnine MeTaibl U UX COCTUHEHUSY

4 XHMHMS ¥ OKpYXKaromas cpeaa

41 HoBslie MaTepuansl u TexHoJg0ruu. BemecTBa 1 MaTtepuaisl B IOBCEJHEBHOM JKM3HM YelloBeKa. XUMUS U 310poBbe. be3omnacHoe

' WCIOJIb30BaHUE BEIIECTB U XMMHUECKUX peakluii B ObITy. [lepBas moMoIb MpU XUMUYECKUX 05KOTaX M OTPaBICHUSX
OCHOBBI 3KOJIOTHYECKOW TPAaMOTHOCTH. XUMHUYECKoe 3arps3HeHue okpyxkaromen cpensl IIJIK. Ponp xumum B pemeHuu

4.2 9KOJIOTMUECKUX TpobsieM. IlpupoaHble HMCTOUHMKHM YIJIEBOAOPOAOB (Yyrosib, MNPUPOAHBIA Ta3, HEPTb), MPOAYKTHl HX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIIIIEHHOCTH

4.3 XUMHUECKUH SKCIIEPUMEHT: U3ydeHUe 00pa30B MaTepHalOB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE MaTepHaIbl)
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YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI UIS1 YYHEHHUKA
YueOHUKH:
O.C. I'a6bpuensu, N.I'. Octpoymos, C.A. CnagkoB
Xumus 8 Mocksa [Ipocsemienne 2025t
O.C. I'a6bpuensu, N.I'. Octpoymos, C.A. CnaakoB
Xumus 9  Mocksa [Ipocsemienne 2024r

METOANYECKHUE MATEPHAJIBI JIJIS1 YYUTEJIA

1. Xumus : texgongornyeckue Kaprol K yueOnuky O. C. 'abpuenstiaa « XuMHL. 8 KJ1accy» | METOIHYECKOE
nocobue / JI. M. AcanoBa. — M. : JIpoda, 2018

Ilocobue npeonasznayeno 05 yuumenei Xumuu, pabomarouux 6 00ueodpa308amenbHuIX OP2aHU3AYULX
no yueonuxy «Xumusa. 8 knace» O. C. I'abpuenana. Codepocum mexuono2uieckue Kapmsl ypoKos, 6
KOMOpbIX npedcmasieHvl 0000ujerHble NIaHupyemble 00paz0eamebHble pe3yibmamsl (npeomemuoie,
MemanpeomemHvle, TUYHOCTHbIE), OP2AHUSAYUOHHAS CIMPYKMYPA U X00 YPOKOS.
Hcrounux:_https://rosuchebnik.ru/material/khimiya-8-klass-tekhnologicheskie-karty/

1. Xumus : Texnonornyeckue kaprel K yuebuuky O. C. 'abpuensna «Xumus. 9 Kiacc» : METOAUYECKOE
nocobue / JI. 1. AcanoBa. — M. : JIpoda, 2018 Ilocobue npeonasnaueno
07151 yuumerneu Xumuu, pabomaromux 8 ooueoopasz08amesbHblX Op2aHu3ayusax no yueonuxy «Xumus. 9
kaacey O. C. I'abpuenana. Codepoicum mexunonrocuieckue Kapmsl YpoKos, 8 KOMOPvlX npeoCcmagieHbl
000OWenHble naanupyemvle o0bpazosamenvuvie pe3yibmamsl (npeomemuvle, Memanpeomemmsie,
JUYHOCMHbLE), OpP2aHU3AYUOHHASL cmpykmypa u X00 VPOKO8.
Hcrounuk:_https://rosuchebnik.ru/material/khimiya-9-klass-tekhnologicheskie-karty-gabrielyan/

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HMHTEPHET
. https://edu.gov.ru/ — cait MuHnpocseuleHuna PP.

. https://edsoo.ru/ — caiit «EanHOe cogepxaHue obuiero obpasoBaHUA».

http://samregion.edu.ru — caut MuHucTepctBa 06pasoBaHMA U HayKU
Camapckomn obnactu.

. http://obrnadzor.gov.ru/ — ®epepanbHasa cay»kba no Hagsopy B chepe
06pa3oBaHMA U HaYKMN.

. www.fipi.ru —®eaepanbHbii MHCTUTYT Negarornyeckmx namepeHun(OUNN).
. https://edsoo.ru/constructor/ — KoHcTpyKTOp paboumx nporpamm.

. http://www.prosv.ru — cant usgatenbcrsa «lpocseLleHne.
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https://www.google.com/url?q=https%3A%2F%2Frosuchebnik.ru%2Fupload%2Fiblock%2Ff03%2Ff03d049bc48c6788ea8ecaaaf570aaed.pdf&sa=D&sntz=1&usg=AOvVaw1cSjWsLqbto9znIrqqSSCj
https://www.google.com/url?q=https%3A%2F%2Frosuchebnik.ru%2Fupload%2Fiblock%2Ff03%2Ff03d049bc48c6788ea8ecaaaf570aaed.pdf&sa=D&sntz=1&usg=AOvVaw1cSjWsLqbto9znIrqqSSCj
https://www.google.com/url?q=https%3A%2F%2Frosuchebnik.ru%2Fmaterial%2Fkhimiya-8-klass-tekhnologicheskie-karty%2F&sa=D&sntz=1&usg=AOvVaw050X1VqzRU74vfLX2B7cOt
https://www.google.com/url?q=https%3A%2F%2Frosuchebnik.ru%2Fupload%2Fiblock%2Ff03%2Ff03d049bc48c6788ea8ecaaaf570aaed.pdf&sa=D&sntz=1&usg=AOvVaw1cSjWsLqbto9znIrqqSSCj
https://www.google.com/url?q=https%3A%2F%2Frosuchebnik.ru%2Fupload%2Fiblock%2Ff03%2Ff03d049bc48c6788ea8ecaaaf570aaed.pdf&sa=D&sntz=1&usg=AOvVaw1cSjWsLqbto9znIrqqSSCj
https://www.google.com/url?q=https%3A%2F%2Frosuchebnik.ru%2Fmaterial%2Fkhimiya-9-klass-tekhnologicheskie-karty-gabrielyan%2F&sa=D&sntz=1&usg=AOvVaw2ookG5SNRUXdFi-Bk4-1x0
https://edu.gov.ru/
https://edsoo.ru/
http://samregion.edu.ru/
http://obrnadzor.gov.ru/
http://www.fipi.ru/
https://edsoo.ru/constructor/
http://www.prosv.ru/

		2025-08-28T15:48:20+0400
	00fe54ba257bbcedbe
	Нестерова Евгения Николаевна




