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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1Mo XUMHUHM OCHOBHOIO o00miero ooOpas3oBaHus (yriayOJa€HHBIM
YPOBEHb) COCTaBJIEHA HA OCHOBE TPeOOBaHMUIl K pe3ysibTaTaM OCBOEHUS OCHOBHOMU
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OOOQ, ¢ yuerom denepanbHOil paboueii MporpaMMbl BOCTIMTAHHSL.

[Iporpamma mo XumuM pa3zpaboTaHa C LEIbIO OKA3aHHUS METOAUYECKOM
IIOMOIIIM YYUTENIO B CO3/IaHNU pabouell mporpamMmsl 0 y4eOHOMY IpEIMETY.

[IporpamMma mo xumuM AaéT NpEACTABIEHUE O LENAX, oOuiel cTpareruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, onpeenser o0g3aTebHOE MPEAMETHOE COAEPKaHUE, €ro CTPYKTYpY 1O
pazgenaMm M TeMmaM, paclpeieNeHue 10  KjaccaM, PEKOMEHIYEeMYIO
MOCTEIOBATEIbHOCTh M3YYEHHS] XHUMHHM C  YY€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTUKA  Yy4eOHOTO  TpoIlecca, BO3PACTHBIX
ocoOeHHOoCcTe oOyuaromuxcsd. B mporpamme 1o XMMHMHM — yYUTBIBAOTCS
BO3MOKHOCTH Y4Y€OHOTO MpeIMeTa B pealu3aluu TpeOOBAHMN K IUIAHUPYEMbIM
JUYHOCTHBIM, METANpeAMETHBIM U MpPEIMETHBIM pe3ylbTaTaM OOy4YeHHS U B
(GOpMUPOBAaHMM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENFHOW  JI€ATEIHHOCTH
00y4aromierocst o OCBOECHUIO YY4EOHOT0 COIepIKAHUS.

WN3ydyenne XuUMUM Ha  yYpOBHE OCHOBHOIO  0OIIEro  oOpa3oBaHMs
OPUEHTHPOBAHO HA OOIIEKYJIbTYPHYIO OJATOTOBKY, HEOOXOIUMYIO /JIsl BEIPAaOOTKH
MHUPOBO33PEHUYECKIX OPUEHTUPOB, PA3BUTHUSI WHTEIJIEKTYyabHBIX CIIOCOOHOCTEH U
UHTEPECOB OOYy4YaIOMIMXCA, Ha MPOJOJDKEHHE OOyYeHHs Ha YPOBHE CPEIHEro
oOrmiero o0pazoBaHus.

3HaHWE XHUMHH CIY>KUT OCHOBOM nisi (OpMUPOBAaHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MnpeAcTaBIeHU O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
pOJb UrparoT GopMUpyEMble XUMUEH MPEAICTABICHUS O IPEBPAICHUIX dHEPTUU U
BEIIECTB B NPUPOJE, O MyTSIX pEHIeHHUs TJI00albHBIX MPOOJIeM YCTOMYHMBOTO
Pa3BUTHs YEJIOBEYECTBA — CBIPHEBOW, DJHEPre€TUYECKOW, NPOAOBOJIBCTBEHHOU
npobiieM, MpoOaeMbl 3KOJOTHYECKOW 0€301aCHOCTH, MPOOJIEM 3IPaBOOXPAHEHUS.

N3yuenue xumuu:

CHOCOOCTBYeT  peaju3allid  BO3MOXKHOCTEH i1 CaMOpa3BUTUS U
dbopMupoBaHUs  KYJAbTYpbl  JIMYHOCTH  OOy4YalIIMXcs, HX o0med u
(YHKIIMOHATBHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHHME MBILIUICHHUS U TBOPUYECKHUX CIIOCOOHOCTEN
o0y4arouuxcs, HaBBIKOB HX CaMOCTOSTEIbHOM Y4eOHOH  JeATeIbHOCTH,
AKCIIEPUMEHTAJIBHBIX W HCCIEAOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KaK B
TIOBCETHEBHOM JKU3HU, TaK U B TPOPECCUOHATHLHON ACSITETbHOCTH;



3HAKOMHUT CO CHENU(PHKOM HAYYHOTO MBIILICHUS, 3aKjIaJbIBaeT OCHOBBI
NPE/ICTaBIIEHUNA O €UHCTBE MPUPObI U YEIOBEKA, SIBJISETCS KIIOYEBBIM 3TAlOM B
(bopMHUPOBAHUY €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyYaIOUXCS;

crocoOcTByeT (HOPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSAM, K TIPUPOJIC, K YEITOBEKY, BHOCUT CBOW BKJIAJ] B SKOJOTHYCCKOE
o0pa3oBaHu€ 00y4arOIUXCSl.

JlanHbie HampaBlieHWs B OOYYEHHHM XUMUU OOECTICUMBAIOTCS CIEIH(PUKON
collepKaHUs TIpEeaMeTa, KOTOPBIM SBISETCS NEAarormyeckd aJanTHPOBAHHBIM
OTpaXEHUEM OIPECIICHHOTO 3Tala Pa3BUTH XUMHH.

VYrnyOnéHHbIN Kype XUMUU OCHOBHOT'O 00IIIET0 0O0pa30BaHUsl OPUEHTUPOBAH
Ha OCBOCHHE O0YYAIONTUMUCS CUCTEMbI TIEPBOHAYAIBHBIX MOHITHI XUMHH, OCHOB
HEOPraHMYE€CKON XHMMHH, OCHOBOIIOJATaroluX MpeICcTaBiICHUN oOIe XUMUU U
OTJICIbHBIX 3HAUUMBIX MOHATUNA OPTaHUYECKON XUMUHU.

CtpykTypa cojiepaHusi MpOrpaMMbl MO XUMUU CPOpMHUpOBaHa Ha OCHOBE
CHUCTEMHOro moaxoja k e€ u3ydyeHuro. CopepkaHue CKIaAbIBAETCA U3 CUCTEMBI
TOHSITHI O XUMHUYIECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI TIOHITHI O XUMUYICCKOM
peakuuu. O0€ 3THU CUCTEMBbI OPraHU30BaHBI MO MPUHIUIY IOCIEA0BATENHHOIO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETHUUECKUX MPEACTABICHUI pa3HOTO YPOBHSI:

ATOMHO-MOJIEKYJISIPHOU TE€OPUHU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepuognueckoro 3axkona .M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUHU,

YUEHHUS O CTPOECHUHU aTOMa U XUMUYECKON CBS3H;

IPEe/ICTaBICHUN 00 PJIECKTPOIUTUIECKOM TUCCOIMAIIMN BEIIECTB B pACTBOPAX;

0 XUMUYECKON KMHETUKE ¥ TEPMOAMHAMUKE.

B ocCHOBY TeopeTruecKuX 3HAHWUW TIOJIO0KEHBI AMITUPUYCCKU ITOTyYEHHBIE
dakTel. TeopeTuueckue 3HaHUs Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJIHOI'O YPOBHS
K JpyroMy ¥ 00ecleunBarOT OOy4YalolmUMCS BO3MOXHOCTh OOBSCHATH U
IPOrHO3UPOBATh CBOWCTBA, CTPOCHHE W OOJACTH MPAKTHYECKOTO MPUMEHCHHUS
U3Y9aeMbIX BEIICCTB.

OcBoeHue coaepKaHUs MPOrpaMMbl MO  XUMHUU  [POUCXOAUT  C
UCTIOJIb30BAaHUEM 3HAHUW W3 paHEe W3YYEHHBIX Y4EOHBIX MPEIMETOB:
OKpYXaroluid Mup, Ouosnorus, (u3MKa, MaTeMarHka, reorpadus, TEXHOJOIHS,
UCTOpHUSI.

[Iporpamma ocHOBHOrO 001ero oOpa3oBaHUsl TO XUMUU (yriayOJIEHHBIH
YpPOBEHb) OpHUEHTHpPOBaHA Ha COXpaHEHWE (PYHIAMEHTaJbHOTO XapakTepa
oOpa3zoBaHus, crnenuduku ydeOHOro mpeaMeTa U OOECIEUEeHHE YCIEHTHOTO
oOydeHHs] Ha CIEIyIolleM YypoBHE oOpa3oBaHud. B mporpamMmme 1o XUMHH
peanu3yercsl pa3BUBAIONIAST M MPAKTUYECKAs HAMPABIECHHOCTh OOYUEHHS XUMHH,
mubdepennmanys ~ 0oO0OydeHHUs,  BKJIOYAroOmas  OPO(PHIBHYIO  MOATOTOBKY



oOy4aloluXcsi M TMOCIENYIoIIee CaMOoONpe/eleHne B BbIOOpE HaNpaBlICHUS
o0y4eHus B Ipo(PMIbHBIX KJIaccax.

VYriny0néHHoe U3ydyeHHe XHMHUM  CIOCOOCTBYET — peaju3alud  3ajad
npo¢eCCHOHATBHON OPUEHTAIIMH 1 HAIIPABJICHO Ha MPEAOCTaBICHHE BOSMOXHOCTH
KaXJI0My O0OydJaromeMmycsi TpPOSBUTh CBOM HWHTEIJICKTyallbHbIE M TBOPUYECKHE
CIIOCOOHOCTH TPH  HW3YYEHUH Y4eOHOro TpeaMera, HEoOXOAUMBbIE IS
IPOJOJIKEHUsT 00pa30BaHMS U TaTbHEHIIIEH TPYIOBON JESTENHHOCTH.

[Iporpamma 1o xumuu (yrayOJn€HHBIM YpOBEHb) NpeIHa3HauYeHa s
UCTIONB30BaHUS B 00pPa30BaTENbHBIX OPTraHU3alMAX, PEATHU3YIONIUX MPOrPAMMEI
muddepeHmpoBaHHOrO  (YIIIyOJIEHHOTO, MPOQPMIBHOTO) HM3YyUYECHUS OTICIbHBIX
y4eOHBIX MTPEAMETOB Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMsI.

OO6pa3zoBaTenbHble PYHKIMU XUMHUHU, U3y4aeMOl Ha YIJyOJIEHHOM YpPOBHE,
peanu3yroTcsl B mpoliecce GopMUpPOBaHUSI 3HAHUH OCHOB XMMHYECKOM HAyKU Kak
00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, O0JIACTH MPAKTUYECKON NeATeIbHOCTH
YeJl0OBEeKa M OJHOrO0 K3 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3agada y4eOHOTO
npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUHA — BaXKHEUIITNX
(bakToOB, MOHATUHN, 3aKOHOB U TEOPETHUUECKUX IMOJIOKEHUMN, JOCTYIHBIX 0000IICHH
MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAYKH, B TMPUOOIICHUH K HAyYHBIM
METOJaM TO3HAaHWSA TPU M3YYEHUH BEIIECTB W XHUMHUYECKUX PEaKIui,
(GbopMUpPOBaHNY U Pa3BUTHH MMO3HABATEIHHBIX YMEHUU U CIIOCOOOB JEATEIBHOCTH
U UX MPUMEHEHHWU B Y4eOHO-TIO3HABATEIBHOM M Y4eOHO-UCCIIEeI0BATEIbCKON
JeSITeIbHOCTH, OCBOCHMM MpaBUJ O€30MacHOrO oOpalleHHus C BeLIeCTBaAaMH B
MTOBCEHEBHOM KU3HMU.

[enu u3ydeHNs] XUMHUU OTPaXKalOT HANPaBIEHHOCTh OOYUYeHHS Ha pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ MHTEIJIEKTA U 00IEH KyIbTYpHI.

N3ydyeHre XMMHUM HANPaBJIEHO HA JOCTH)KEHHE CIIETYIOIMIMX LIeNeH:

dopMupoBaHUE HWHTEIJICKTYyaJlbHO Pa3BUTOM  JUYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

dopMupoBaHHE  CHUCTEMBl XMMHUYECKHMX 3HAaHMM KaKk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHON KapTHUHBI MHUPA, KaK OCHOBBI JUIsI IOHUMAHUSI XUMHYECKON
CTOPOHBI SIBJIICHUI OKPY>KAIOIIETO MUPA, OCBOEHUE S3bIKA HAYKH;

npuoOIIeHHe O00yYaroluxcsi K CaMOCTOATEIbHOM IO3HABAaTENbHOW W
UCCIIEZIOBATEIbCKOM  NEATEIbHOCTH, K  HAyYHBIM  METOJaM  IO3HAHUS,
(dopMupoBaHHE MOTHUBALIMU U PA3BUTHE CIOCOOHOCTEH K M3yUEHUIO XHUMHH;

dbopmupoBanue  o0mie  (QYHKIMOHAIBHOM W €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBACHATH W OIICHUBATh SBJICHUS
OKPYXKAIOIIET0 MHpA, WCIHOJIb3Yysl 3HAHUS W ONBIT, MOJTYYEHHBIE MPU HU3yYECHUU



XUMUH, TPUMEHATh HMX NPH PEHICHHH TpoOjeM B IOBCEIHEBHOW >XU3HU H
TPYIOBOM J€ATEIbHOCTH;

pa3BuTHE Yy OOydJaronmmxcs HHTEpeca K H3yYeHHUIO XuMuUU U chepam
NESATEbHOCTH, CBSI3aHHBIM C XUMHEW, MOTHUBAIMS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOQUIISl U HAMPABJICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS;

OCO3HAaHUE LEHHOCTH XMMUYECKUX 3HAHUU B KU3HU YEIOBEKA, MOBBIIICHUE
YPOBHS 3KOJOTHMYECKOW KYJIbTYPhI, HENPUATHE IACUCTBUN, NPUHOCSIIUX BpE
OKPYXaIOIIEH CpeJie U 3J0POBBIO JIIOIEH;

npuoOpeTeHre OO0YJarOIMMHUCS OIbITa CAaMOIIO3HAHUSA, KJIFOUEBBIX HABHIKOB
(KJTFOYEBBIX KOMITETECHIINM ), HEOOXOAUMBIX JIJIsi PA3JTUYHBIX BUIOB JIEATEILHOCTH.

Ha yrny6nénnoe nzyuenue yueOHOro npeamera « XuMus» oTBoauTcs 1o 136
yacoB B 8 u 9 kiaccax (4 yaca B HeJlel0), Bcero 272 Jaca 3a JiBa roja o0y4eHusl.



COIEPKAHUE OBYUEHUA
8 KUIIACC

IlepBoHaYabHbIE XUMHYECKHE TOHATHS

Xumusi — BakHas 00JIACTh €CTECTBO3HAHUSA U MPAKTUYECKOU JEATEIbHOCTH
yenoBeka. [Ipegmer xumun. Ponp xumuu B ku3HH yenoBeka. Kparkue cBeneHus
00 UCTOPUU BO3ZHUKHOBEHHUS M PAa3BUTHUS XUMUU. XUMHS B CUCTEME Hayk. Tena u
BemiecTBa. Dusznueckne ¢ XUMHUYECKHME CBOWMCTBA BEIIECTB. ATrperaTHbie
coCTOSIHUSL BeulecTB. lIOHATHE O TEOPETMUECKMX M SMIUPUYECKHX METOJax
IIO3HAHUSI B €CTECTBEHHBIX Haykax. [IpencraBieHuss 0 HaydyHOM IIO3HAHWM Ha
SMITUPUYECKOM YPOBHE: HAOJIOJICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE,
BblunciieHue. [IpencraBieHuss 0 HayYyHOM MO3HAHUM HA TEOPETUUYECKOM YPOBHE:
Hay4yHbIe (paKThl, MpobdJieMa, TUTIOTE3a, TEOPHs, 3aKOH.

A3pIk XuMuH. VICTOYHUKH XUMHYECKON MHMDOPMAIIHH.

[Tonsatue o merogax paboOThl ¢ XMMUYECKUMU BeulectBamu. O0opyaoBaHue
IIKOJILHOM XHUMHUYECKOM Jabopatopuu. I[IpaBuna Oe3omacHOro oOpaiieHus ¢
BEIIECTBAMHU U JaOOPaTOPHBIM 000PYI0BAHUEM.

Huctele BemectBa u cMecu. [IpupoaHbie cMecu: BO3AYyX, NPUPOIHBIN ras,
He(Th, MPUPOAHBIE BOJIbI, TOPHBIE MOPOABI U MUHEpasbl. [[OHSITHE O TOMOTEHHBIX
U TeTeporeHHbIx cMecsx. Crnocoobl pa3aenenus cmeceil. OuncTka BelecTB.

BemectBa u XuMHuYecKHE peakUMU. ATOMBI M MOJEKYJIbl. XHMHYECKHE
sneMeHTbl. CUMBOJIBI XUMUYECKHX 3JIEMEHTOB. IIpoCThie M CIOKHBIE BEIIECTBA.
Merauibl ¥ HemeTaibl. BemectBa MOJNEKYISIPHOTO W HEMOJIEKYJISIPHOIO
CTPOCHHS.

Xumuueckast ¢opMmyna. BaleHTHOCTh aTOMOB XHMHYECKHUX DSJIEMEHTOB.
3aKOH MOCTOSHCTBA cOCTaBa BemlecTB. OnpeeneHne BaJ€HTHOCTH 3JIEMEHTOB 110
dopMynam OWHApHBIX COENMHEHUWM W cocTaBieHue QopMysl OMHApPHBIX
COCIMHEHUH MO BAJEHTHOCTH »3JIEMEHTOB. OTHOCHUTENIbHAs aTOMHas Macca.
OtHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO 3JIEMEHTa B
coenuHeHnnd. Haxoxenue npocreiiiieid popMyIibl BEIIECTBa IO MACCOBBIM JIOJISIM
JJIEMEHTOB.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3anmocBsi3p KoInuecTBa,
MacChl W 4YHCJA CTPYKTYPHBIX €IWHHMI] BemiecTBa. Pacuers 1o ¢opmynam
XMMHYECKUX COEAMHEHUN. MoisipHas Macca cMmecu BelecTB. MoiibHas A0
XUMHUYECKOTO 3JieMeHTa B coeAuHeHnu. Haxoxaenue mnpocreimeit (Gopmybl
BEIIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

DuU3NYECKNe U XUMUYECKUE SIBJICHUS. XUMUUYECKas PEAKIMS U €€ MPU3HAKH.
VY clioBUSL IPOTEKAHNSI XUMHUYECKUX PEAKIMN. 3aKOH COXPAHEHUsI MacChl BEUIECTB.
ATOMHO-MoneKkynsipHass teopus. KuzHp u nesrensHocTh M.B. JloMoHOCOBa.



XUMHUYECKHE ypaBHEHUS. TUIBI XUMUYECKUX PEaKIUi (COSAMHEHUS, PA3I0KEHMUSI,
3amelenus, ooMeHa). PacueTsl mo XuMHU4eCKuM ypaBHEHHSIM.

DKCIIEpUMEHTAIbHOE H3Y4YEHUE BEIIECTB W SIBJICHHI. 3HAKOMCTBO C
XUMHUYECKOM TOCYIOi, C mOpaBWwiIaMH paldOThl B JaOOpaTopud W MpUEMaMU
oOpamieHust ¢ JabopatopHbIM oOopymoBaHueM. M3yueHwe U omnucaHue
¢u3nuecknx CBOWCTB OOpa3lloB HEOPTraHWYECKHUX BEIIECTB — METAUIOB U
HemeTaiuioB. HaOmionenne ¢usnueckux (IJIaBI€HHWE BOCKA, TasHUE JIbIA,
pacTupaHue caxapa B CTYINKe, KUIEHUE W KOHJACHCAIUs BOJbI) U XUMHUYECKHUX
(ropeHue cBeuM, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3AMMOACHCTBUE COJbI WU
Melda C COJISTHOM KHCIIoTOH) siBmeHmid. O3HaKOMJIEHHWE ¢ oOpa3liaMH BEIIECTB
konmmuectBoM | momb. HaOmiomenue ©w  omucaHue TPHU3HAKOB IMPOTEKAHUS
XUMHUYECKUX PeaKluil (pa3yioKeHUe caxapa, B3aUMOJEHCTBUE CEPHOM KHUCIOTHI C
XJOpUAOM Oapus, TOJyYeHHE U pasziokeHwe ruapokcuga wmeau (ll) npwu
HarpeBaHWM, B3aUMOJICEHCTBHUE >Keie3a ¢ pactBopoM conu meau (). M3yuenue
CIocOOOB  pa3zzeneHust cmeced (C  TOMOIBI0  Mar#uta, (QUIbTPOBAHUE,
BBITIAPUBAHUE, TUCTUIUIAIUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU MTOBAPEHHON
conu. HabGmrofeHne U omnuvcaHWE OIBITOB, WUTIOCTPUPYIOUIUX 3aKOH COXPAHEHUS
MaccChl.

BaxHelluue npeacTaBUTe/ M HEOPraHMYEeCKUX BelleCTB

[IpencraBnenust o razax. Bo3gyx — cmech razoB. CocraB Bo3ayxa. 3aKOH
ABoraapo. Momsipubiii  00bEM Ta30B. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTEIBHON MOJIEKYISIPHOM Macchl ra3000pa3HOro BEIecTBa 110
U3BECTHOW OTHOCUTEIBHOM IUIOTHOCTU. OOBEMHBIE OTHOIIEHHS Ta30B IpHU
XUMUYECKUX PEAKIUSIX.

Kucnopon — snmemeHT M mpocroe BemiecTBO. HaxoxaeHuwe Kuciopoja B
npupoje, Gu3nIecKkue 1 XUMUYECKHEe CBOMCTBA (PEaKIIUU TOPEHUS U OKHUCIICHUS).
[Ipoueccol okucnenuss B xuBod mnpupoxae. Oxcuabl. IlpumeHenune kucnopopa.
CniocoObl monyyeHust KUCiaopo/ia B 1adopaTopuu U NpoMbliieHHOCTH. [loHsTre o
karaimzarope. Kpyroopor kucnopoma B mnpupone. O30H — amioTpomnHas
Mogubukanua kuciaopona. (O30HOBBIM CIOH, €ro 3HAuYe€HUE s IKHUBBIX
opraHu3MoB. Pa3pyiieHrue 030HOBOIO CJ0s.

TeroBoit 3(p¢deKT XUMHUYECKOW pPEaKUUU, TEPMOXMMHUYECKHUE YpaBHEHHUS,
9K30- U 3HJIO0TepMUUecKkue peakuuu. TommmBo. Mcnonap30BaHue yrisi 1 METaHa B
KayecTBe TOIUIMBA. 3arpsi3HeHne Bo3ayxa. [lonarue o mapHukoBoM 3¢ dekTe.

Bonopon — anemeHtr u mpocroe BemectBo. Haxoxknenue Bomopona B
npupojae, ¢GU3MUECKUEe W XMMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHud. [Tondarue o kucinorax u coiax. Mcnonb3oBaHue BOJOpoOJa B Ka4eCTBE
TOIUIHBA.



Bona. ®usnueckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBopsl.
HacplllleHHbIE M HEHACBIIIEHHBIE pPacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
@dakTopbl, BIUAIOIINE HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HbIX BEIIECTB.
Cnoco0bl BbIpaxeHUs KOHIIEHTPAIIMM PACTBOPOB: MaccoBas JOJs pacTBOPEHHOTO
BEI[ECTBA, MOJSpHAs KOHIIEHTpanus. Pojib pacTBOPOB B MPHUPOJIE U B JKU3HU
YEJIOBEKa.

Xumuueckne cBorictBa Bojabl. [lonsitue 00 ocHoBanmsix. I[loHsTHe 00
uHauKaTopax. KpyroBopoT BOJbI B MpUPOJE. 3arps3HEHUE IPUPOJHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHui. Oxcunbl. Knaccudukamms
OKCHJIOB:  coseoOpa3yroniue (OCHOBHBIC, KHCJIOTHBIE, aM(oOTepHbIE) W
HecosieoOpasymolue. MexayHapoaHass HOMEHKIATypa OKCHIOB. TpHUBHUATbHBIC
Ha3BaHUA OKCHUJIOB. DU3NUECKUE U XAPAKTEPHBIE XMMUUYECKUE CBOMCTBA OKCUIOB
(B3aMMOZIEMCTBUE C BOJOM, C KHCIOTAMH U OCHOBAHUSIMHU, C IPYTUMH OKCUIAMHU).
[TonydeHnue OKCUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnorel. Kiaccudukanusa kucinor. MexkayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE HAa3BAHUS KHUCIOT. PU3MUECKHE U XMMHUYECKHUE CBOMCTBAa KHUCJIOT
(B3auMoOIeCTBUE C METalaMH, C OKCUJaMU METaJJIOB, OCHOBAHUSIMU U COJISIMU).
Psan aktuBHOocTM MetamioB H.H. bekeroBa. Ilonydenuwe kucnor. Kuciorel B
IPUPOJIE, TPUMEHEHUE BAXKHEUILINX KUCIIOT.

OcHoBanus. Kimaccudukanuss OCHOBaHM: IIEIOYM W HEPACTBOPUMBIC
OCHOBaHUs. MexXIyHapo/iHasi HOMEHKJIaTypa OCHOBaHUM. TpuBHanbHbIE Ha3BaAHUS
ocHoBaHui. Illenoun, ux cBoiicTBa (B3aMMOJEUCTBUE C KUCJIOTHBIMU OKCHAAMH,
KHUCIIOTAMHU M COJIIMHM) M CHOCOOBI monydyeHusi. HepacTBopuMble OCHOBaHUS, HUX
CBOMCTBa (B3aUMOJICHCTBHE C KHCIIOTAMH) U CTIIOCOOBI TOJTy4YeHUsI. AMBOTEPHOCTD.
[Tonsitue 00 am(pOTEpHBIX TUAPOKCHIAX (HA MpUMEPE TUAPOKCHIOB ITMHKA W
QTIOMHUHUS): XUMUYECKHE CBOMCTBA (B3aMMOJICCTBHE ¢ KUCIOTaMH U IIeJI0YaMu)
Y TIOJIyYEHUE.

Conu  (cpegnue, Kucible, OCHOBHbIE, JBOWHBIE). MexayHapoaHas
HOMEHKJaTtypa cosneil. TpuBuanbHble Ha3BaHus colie. Dusznueckne u
XapaKTepHbIE XMMHUYECKHE CBOICTBA Ha mpuMepe cpenHux coieu. Ilomydyenue
COJICH.

I'eneTnyeckas CBSI3b MEXKy KJlaCCAMU HEOPTaHUYECKUX COETUHEHHUI.

DKCNEPUMEHTAIBHOE U3YUEHUE BEIIECTB U SIBJICHUI:

KOJIMYECTBEHHOE OIPEAECIEHUE COAECPIKAHNS KHCIOPOIa B BO3/IYXE;

NoJydeHHe, coOrpaHue, pacrio3HaBaHWE U U3YYEHUE CBOMCTB KUCIOPO/a;

HAOJIFOICHUE B3aUMOJCUCTBUS BEIIECTB C KHUCJIOPOJOM H  YCJIOBHM
BO3HUKHOBEHUS U MPEKPAILCHUS TOPECHHUSI;



O3HaKOMJIEHHE ¢ 00pa3liaMyi OKCHUJIOB U ONKUCAHUE X CBOMCTB;

NoJlydeHHe, coOMpaHUe, pacro3HaBaHWE M HW3Y4YEHUE CBOWCTB BOAOPOHA
(ropenue);

B3auMojieiicTBHE Bojopoaa ¢ okcuaoM meau (11);

UCCIIEIOBAHUE OCOOEHHOCTEM PacTBOPEHUS BELIECTB C  Pa3IMYHOU
PacTBOPUMOCTHIO;

IIPUTOTOBJICHUE PACTBOPOB C OMPEAEICHHON MaCCOBOM JI0JIEN PACTBOPEHHOIO
BEIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OIPEACICHHON MOJSPHON KOHLEHTpALMEH
PacTBOPEHHOI'O BEILECTBA;

B3aUMOJICHCTBHE BOJIbI C METAJNIAMU (HATPUEM U KAJIbIIUEM);

OTpeZIeIeHHE PACTBOPOB KUCIIOT U IIEJIOYEH C MOMOIbIO MHAUKATOPOB;

UCCIieIoBaHrEe 00pa3Il0B HEOPTAHUUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumoecTBusi okcuaa meau (l1) ¢ pacTBopom cepHOM KUCIOTHI,
KHUCJIOT C METAJJIAMH, PEAKIIMK HEUTpaIu3aluu;

NOJlyYeHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOIO MeTajuia
IPYTUM U3 PacTBOpPA COJIH;

B3aUMOJICHCTBHE TMAPOKCH/Ia IMHKA C PACTBOPAMM KUCIIOT U LIEJIOYEH;

pelIeHre HKCIEPUMEHTAIbHBIX 3afad 1o TeMme «OCHOBHbIE KJacChl
HEOPraHUYECKUX COCTUHEHUI.

Ilepuoanueckuii 3axkoH u Ilepuoamyeckas cucTeMa XHMHYECKHX
iemenToB /I. U. MenaeseeBa

Crpoennie aToMoB. XUMHUYecKas CBS3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuu.

[lepBbie TOMBITKM KJAacCU(PUKAIMKM XUMUYECKUX dieMeHTOB. [loHsiTue o
rpynmnax (CeMencTBax) CXOIHBIX 3AJEMEHTOB: LIEIOYHBIX M LIEIOYHO3EMEIbHBIX
MeTajlaX, TajJoreHax, HMHEPTHhIX (0JaropoJHbIX) razax. OJIEMEHTBI, KOTOpbIC
00pa3yroT aM(poTepHbIC OKCUIBI U THIPOKCHUIBI.

[Teprognueckmii 3aKOH. OTkpbITHE [Tepuoguueckoro 3aKOHa.
[lepunonnueckas cucrema xumuueckux oiemeHroB [l WM.  Mengeneesa.
Koporkonepuonnas u jgnuHHOnepuonHas ¢opmbsl Tabauuel «llepuonnueckas
cuctema xuMmuueckux anemeHToB /. V1. MenneneeBay. [lepuonbl u rpymisl (A- u
b-rpymnmer).

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3otombl. PaninoakTUBHOCTB.
DneKTpoHbl. DJIEKTPOHHAs OpOUTANIb. DHEPreTUYEeCKUe YPOBHH U IMOJYPOBHU
atoma: S-, p-, O-opOutamu. DJEKTpOHHBIC KOH(MUTYpALlMU U BJCKTPOHHO-
rpaduyeckue ¢Gopmynbl aromoB. DuznuecKui CMBICT MOPSAKOBOTO HOMEpA,
HOMeEpa IepHuojia U Tpymnmsl 3jaeMenTa. CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuueckux daeMeHToB [lepnonnueckon cucremsl 1. . Menneneena:



pacnpenesieHue 3JEKTPOHOB II0 HSHEPreTUYECKMM YPOBHSIM, MOJIYPOBHSM U
opoutansam. Gusnyeckuit cmpich [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HU3MEHEHHUSA paJdyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB MO TIpynnaM W NEPUOAAM.
M3MmeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COCJIMHCHUN XUMHUYECKUX AJIEMECHTOB B
Nepuojax M TIpynnax. XapakTEePUCTHKAa XHUMHUYECKOrO »JJIEMEHTa IO €ro
nonoxxeHuro B [lepuoanueckont cucreme /. . Menneneena.

3nauenue [lepuoanueckoro 3akona u [leppoandeckoi CUCTEMbl XUMUYECKHUX
DJIEMEHTOB UL Pa3BUTHUS HAayKd W npaktuku. [[. V. MeHneneeB — y4yeHbId U
rpakIaHUH.

DJIEKTPOOTPHUIIATEIBHOCTh XMUMHUYECKUX DJIEMEHTOB. XHMHYECKas CBS3b.
Buael xuMuyeckodl CBA3M: KOBAJEHTHAasi TOJISIPHAA CBSI3b, KOBAJICHTHAs
HeToJIsIpHasl CBSI3b, MOHHAS CBs3b. MeXaHuU3Mbl 00pa30BaHUS KOBAJECHTHON U
WOHHOM CBS3U. DJIEKTPOHHBIC W CTPYKTypHbIe (hopmyibl BemiecTB. KaTwoHbI U
AHUOHBI.

Kpucrannuueckue u amopdHbie BemiecTBa. THUIBI KPUCTALIUYECKUX
PELIETOK: MOHHAsA, aTOMHAasA, MOJIEKYJISIPHAS U UX XaPAKTEPUCTHUKMU.

Crenenb okucieHus. OrnpeneneHue CTENeHEH OKHUCIEHUs aTOMOB B
OMHAPHBIX COCIUHCHHUSIX. OKUCITUTEIbHO-BOCCTAHOBUTEIIHHBIC pEaKLUU.
[Ipoueccyl OKHUCIIEHUST U BOCCTAHOBJIEHUS. OKHUCIUTEIM W BOCCTAHOBUTEIIH.
CocrtaBiieHrEe ypaBHEHUM MTPOCTHIX OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN U
paccTaHOBKa B HUX KO3 (OUIIMEHTOB METOAOM 3JIEKTPOHHOT0 OanaHca.

DKCNEPUMEHTATBHOE U3YYEHUE BEIIECTB U SIBJICHUI:

O3HAKOMJICHHE C 00pa3laMyi METAJJIOB U HEMETAJIJIOB;

MOJICJIMPOBAHUE CTPOCHUS MOJIEKYJ MPU TMOMOIIM PUCYHKOB, MOJEIIEH,
AJICKTPOHHBIX M CTPYKTYPHBIX (OPMYT;

MIPOBEICHUE  OMNbBITOB, WJUIIOCTPUPYIOIIUX  MOPUMEPBl  OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX peakIuil (TropeHre, peakiiuu pa3ioKeHus, COSAMHEHNUS ).

Me:knpeaMeTHbIE CBSI3H

Peanuzanusa MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHHM B 8 Kilacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MIOHSTHM, TaK U MOHATHUM, IPUHATHIX B OTJIECJIbHBIX €CTECTBEHHBIX HAYKaX.

OO01mre ecTeCTBEHHO-HAaYYHBIE MTOHATHS: sIBJIeHUE (Mpolecc), HayuyHbIN (akT,
TUIIOTE3a, TEOPHs, 3aKOH, aHaJIW3, CHHTE3, KilacCU(HKAIHI, NEPHOIUYHOCTbD,
HAOJII0/ICHUE, SKCIIEPUMEHT, MOJICTTUPOBaHUE, U3MEPEHUE, MOEIb.

®dusnka: SBICHUS MNPUPOABI, (U3UYECKUE SBJICHHUS, BEIISCTBO, TEJO,
bu3NYeCKUe BEIWYWHBI, CAUHUIIBI H3MEpPEeHUs, O00BhEM, Macca, arperaTHbIe
COCTOSIHME BEIIECTBAa, aTOM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, MOJIEKYJa,



CTPOCHHE Ta30B, KHIKOCTEH U TBEPIBIX (KPUCTALUTUUCCKUX) TEJI, HICKTPHUCCKHIA
3apsijl, KOJTMYECTBO TETLIOTHI.

buonorus: 6uocdepa, porocuHTes, mMporecckl 0OMeHa BEIeCTB.

I'eorpadusa: armocdepa, rugpocdepa, MUHEpaNbl, TOPHBIE MOPOJBI,
TIOJIC3HBIE HCKONIAEMBIE, TOIIMBO, BOIHBIE PECYPCHI.

Texnonorus: texnocdepa, MPOU3BOJCTBO, XMMUIECKHE TEXHOJIOTHH, CHIPbE,
KOHCTPYKIIMOHHBIE MaTEPHUAIIBL.

9 KUIIACC

BemecTBO 1 XUMHMYECKAs peaKkuusi

[ToBTOpeHHne u yriyOieHue 3HaHUM OCHOBHBIX pPa3JenoB Kypca 8 Kiacca.
Crtpoenne aromoB. CBoOWCTBAa aTOMOB  XHMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBECHHBIE " KauyeCTBEHHBIE XapaKTEPUCTUKH (paauyc,
IEKTPOOTPULIATEIBHOCTb, DHEPIUs MOHM3ALUN). [locnenoBaTenbHOCTD
3alOJIHEHUs] JIEKTPOHHBIX OpOMTane aroMoOB MalblX NepuoaoB. OcoOeHHOCTH
3alOJMHEHUs]  JJIEKTPOHHBIX  opOuTaned  aToMoOB  OOJBIIMX  MEPUOJIOB.
Ilepuonnyeckass cucTeMa XUMHYECKHX JJIEMEHTOB B CBETE NPEICTABICHHUHU O
ctpoeHun aroMa. CTerneHb OKUCIEHUST M BaJeHTHOCThb. IlpencraBienue o
NEPUOINYECKOMN 3aBUCHUMOCTH CBOJNCTB XUMUYECKUX DJIIEMEHTOB
(37IEKTPOOTPHUIIATENILHOCTD, OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIE CBOMCTBA,
KHCJIOTHO-OCHOBHBIE CBOWCTBA OKCUOB U THJIPOKCHUIOB) OT CTPOEHHS aTOMA.

Crpoenue BemiecTBa. BemiectBa B TBEpAOM, XKHMIKOM U Ta3000pa3HOM
COCTOSIHUM. BuIpl XMMHMYECKOW CBSI3U: HWOHHAs, KOBaJEHTHas (HEMoJspHas,
HOJsIpHAsA); OOMEHHBIH UM JOHOPHO-aKLUENTOPHBIH MEXaHU3M 00pa3oBaHUs
KOBAJICHTHOU CBSI3U.

MexMoIeKysipHble B3aUMOAECHCTBUA (BOAOPOAHAs CBS3b, CHIIbI BaH-nep-
Baanbca). Tunbsl KpUCTaINIMYECKUX PELIETOK — aTOMHAsI, HOHHAs, METAJJIMYECKas,
MOJIEKYJIIpHAsi — U OCOOEHHOCTH UX CTPOEHUS. 3aBUCHMOCTh CBOMCTB BEIIECTBA OT
THIA KPUCTAJUIMYECKON PELIETKU U BUJIA XUMUYECKOH CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IIPOTEKAaHMsSI  XUMHUYECKHUX  PEAKIHM.
Knaccudukanms XuMUYECKUX peakUuid MO pa3iMYHbIM MpU3HaKaMm (MO0 YUCIy U
COCTaBy Y4YaCTBYIOUIMX B pEaKIMM BEUIECTB, IO TEIUIOBOMY 3((eKTy, I
U3MEHEHUIO CTENEeHEH OKUCICHHSI XMMHUYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
Y4YaCTHIO KaTaau3aTopa, [0 arperaTHOMY COCTOSIHUIO PEarupyIOIIUX BEUIECTB).

DJIEMEHTBl XMMHMYECKOM TEPMOAMHAMUKH. OHEpPreThKa XUMHUYECKHUX
peakuuii. TermoBoi 3PQPeKT XUMUYECKOW peakluu. DK30- U IHJOTEPMHUUYECKHE
peakuuM, TEPMOXMMHMUYECKHE YypaBHEHMs. 3akoH l'ecca W €ro CIEICTBUS.
Brruncnennst no TEpMOXMMHYECKAM YPaBHEHUSIM.



[ToHsiTHE O CKOPOCTHM XUMHUYECKOW peakiuu. 3aKOH JEWCTBYIOLIUX Macc.
@akTophl, BIUAIOIME HA CKOPOCTh XMMHUYECKOW PEaKIHH. DHEPrusi aKTUBALUU.
[Tonsitue o karanuze. Gepmentsl. UHTHOUTOPHI.

[TonsiTue 00 OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonarue o
XAMUYECKOM paBHoBecuu, npuHuun Jle Ilarenpe. VYcnoBus cMemeHus
XUMHUYECKOTro paBHOBecHUs. (DaKTOphI, BIHAIOIIME HA COCTOSHHE XUMHUYECKOTO
paBHOBecus. IIporHozupoBaHuEe  BO3MOXXKHOCTM  NPOTEKAHUS  XUMHUYECKHX
NPEBPALLECHUNA B Pa3jIMYHbBIX YCIOBHUSAX HAa OCHOBE MPEJCTABICHUA 00 M3yYEHHBIX
AJIEeMEHTaX XMMUYECKON KHHETUKHU U TEPMOJIUHAMUKHU.

OKHCIINTENBHO-BOCCTAHOBUTEIIBHBIE pEaKIHH. OxkucnurensHo-
BOCCTaHOBUTEJIbHBIE CBOMCTBA XMMUYECKUX 3JIEMEHTOB, 3aBUCUMOCTh OT CTENEHHU
okucieHus. BaxHble oOKucIUTENM W BoccTaHOBUTENW. Ilepmanranar kamus
(xapaktepuctuka). CocTaBiieHUE ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkuil ¢ UCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOr 0 OajaHca.

DNEeKTpoIUTHYECKAsT auccouuanus. XHMHYECKHE pEakIUu B pPacTBOpax.
Teopust dnEKTpOIUTHYECKONM aAuccounanud. PactBopeHue Kak  (PU3MKO-
xumudeckui npouecc. [IonsaTre o rugpatax U KpUCTALIOTUAPATAX. DIIEKTPOIIUTHI
U HE3JIEeKTpoUThl. KaTHOHBI, aHHOHBL. MeXaHu3M JUCCOLMAlMU BEUIECTB C
pazIMYHBIM BHJOM XHUMHUYECKOW CBA3U. CuibHBIE M CJIA0BIE AJIEKTPOIUTHI.
Crenenp qucconyanuyu, KOHCTaHTa aucconuanuu. MoHHoe mpou3BeeHue BOIBI.
Bonoponsslii  mokazarens. MHAMKATOpBL. ODJIEKTPOJIUTHYECKAS] JUCCOLMALMSA
KHCJIOT, OCHOBAaHUM U COJICH.

Peakuuu nonHoro oOMeHa. Y ciioBus MPOTEKAHUS PEAKIIUA HOHHOTO OOMEHa.
MonexkynspHbl€, IOJHBIE U COKPAIIEHHbIE MOHHBIE YpaBHEHUs peakuuil. CBOMCTBa
KHCJIOT, OCHOBAaHUH U COJE€Ml B CBETE MPEACTABICHUN 00 3JIEKTPOIUTHUYECKON
nucconnanyy. KauecTBeHHbIE peakliMd HAa UOHBI.

I'mpponus conet. loHHBIE ypaBHEHUs THAPOIN3a COJIEU. XapakTep Cpensl B
BOJIHBIX PaCTBOPAX COJIEH.

OKCIEpUMEHTAIBHOE HW3Y4YEHUE BEIIECTB M SBICHUN: O3HAKOMJICHUE C
MOJIETISIMA KPUCTAJUIMYECKUX PEIETOK HEOPraHWYECKHUX BEUIECTB — METAIOB U
HeMeTauioB (rpadura u anmasa), CIOKHBIX BEIIECTB (XJI0puaa HATpUs);

UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOUN PEaKIMK OT BO31EUCTBUSA
pa3ianuHbIX (PAKTOPOB;

OITIBITHI, WITIOCTPUPYIONIHE 00PATUMOCTh XUMUYECKUX PEAKIIUi;

UCCJIEIOBAaHNE DJIEKTPOIPOBOAHOCTH PACTBOPOB, INpoOIEcca AUCCOLUALU
KUCJIOT, IIEJIOUEH U COJICH;

IPOBEJICHNUE OMNBITOB, WJUIIOCTPUPYIOIIMX IPU3HAKKA MPOTEKAHMS PEaKIHM
HOHHOTO 0OMeHa (o0pa3oBaHHE OcajKa, BhIICICHHUE ra3a, 00pa30BaHUE BOMIbI);



NpUMEHEHHUE MHJUKATOPOB (JIaKMyca, METUJIopaHka U QeHondranenta) 1jis
OTIpeIeNICHHsI XapaKTepa CpeJlbl B PACTBOPaX KUCIOT, OCHOBAHHUH U COJIEH;

IPOBEACHUE  ONBITOB, WUIIOCTPUPYIOUIUX  HPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEaKIui (TOpeHUe, peakiluu pa3ioKeHus, COSAMHEHNUS );

pacrio3HaBaHME HEOPraHWYECKUX BEIIECTB C TOMOIIbI KAaueCTBEHHBIX
pEaKIMid HA WOHBI,

pelieHrne HAKCOEPUMEHTAJbHBIX 3a7ady no TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE peakiun», «luaponus coneit», «IaeKTpoauTHYecKas
JUCCOLIMALIHSIY.

HeMmeTa/uibl U MX cOeTMHEHUSA

OO6miass xapakTepucTuka HeMmeTtauioB. (OCOOCHHOCTH CTPOSHHS aTOMOB
XUMUYECKUX DJIEMEHTOB, TIPOCTBIX BEIIECTB, aioTponus. OKHUCIUTEIBHO-
BOCCTAaHOBUTENIbHbIE CBOMCTBA HeMmeTasioB. CpaBHUTENbHAs XapaKTEPUCTHKA
COEJIMHEHUI HEMETAJIIOB.

OOmiass xapakTepucTuka TajdoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U Pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaloreHoB. XHUMHYECKHME CBOWCTBA Ha TMpUMeEpe  XJjopa
(B3auMOJICICTBHE €  MeETa/ulaM{,  HEMeTajulaMHM,  BOJIOM,  IIEJI0YaMu).
XnopoBonopoa. ComnsiHas  KHCIIOTa, XUMHUYECKHE CBOICTBA, IOJYYEHUE,
npuMeHeHue. JlencrBue xjaopa W XJIOPOBOAOPOJA HA OpPraHu3M YeJIOBEKA.
Baxmneiimue xjgopuipl W HMX HaxoxkiaeHue B npupoxae. I[lonstue o
KHCIIOPOJICOAEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynnel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpPHbIE CTENEHU
okucienus. CTpoeHrue U PU3NYECKUEe CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJUIOTPOIIHBIE MOIU(PHUKALMUA KUCIOPOJa U Cepbl. XUMUUYECKHE CBOMCTBA
cepbl (B3aMMOJECUCTBUE C HEMETAIaMHU, METAJJIaMH, KOHIIEHTPUPOBAHHBIMU
a30THOM M cepHOl kucimoramu). CepoBOmOpOA, CTpoeHHE, (UBHYECKUE W
XUMHUYECKHE CBOMCTBA (KHCJIOTHBIE M BOCCTAHOBUTEIIbHBIC CBOMCTBa). OKCHIBI
Cepbl KaK MPEJICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHHUCTash KHUCIOTa U €€ COJIU.
Cepnast kucioTa, (QU3NYECKHME ¢ XUMUYECKHE CBOWCTBa (0o0mue Kak
OpeCTaBUTENsl Kilacca KUCIOT U crneuuduueckue). Coium CEepHOM KUCIOTHI.
XUMHUYECKHUE PEAKIIHH, JeKalllie B OCHOBE MPOMBIIUIEHHOTO CIIOc00a MOIy4eHUs
cepHOM KucHoThl. [IpencraBieHuss 0 XUMHUYECKOM MPOU3BOJICTBE U CBSI3aHHBIX C
HUM mnpodeccusax. [IpuMeHeHne cepHOW KUCIOTHI U Ccyiab(daroB. KauecTBeHHBIE
peakuuu Ha cyiab(QuUT-, cynbPua- U cyibpar-aHnoHbl. HaxoxaeHue cepsl U ee
COCIMHEHUN B TpHUpojae. XHUMHUUYECKOE 3arpsi3HEHHUE OKPYXKAIoLel Cpelbl
COCIMHEHUSMH cephbl (KUCIOTHBIC NOXKIM, 3arpsS3HEHHE BO3]yXa), CIOCOOBI €ro
PEeAOTBPAILICHHUS.



O6mias xapakrepuctuka 3jaeMeHTOB VA-rpynmnbl. OCoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTENEHU OKUCIICHUS.

A3oT, pacmpocTpaHeHUe B Mpupoje, Gundyeckue U XUMUYECKHE CBOMCTBA
(B3auMOZEICTBUE C METalIaMH, BOAOPOJIOM, KuciaopoaoM). KpyroBopor azora B
npupoae. AMMHAK, €ro (U3MYECKHE M XHMHYECKHE CBOWMCTBA (OKUCIIEHHE,
OCHOBHBIE CBOWMCTBAa BOJIHOTO pacTBOpa), NPUMEHEHHWE U TOJIyYeHHE B
7abopaTopuu ¥ TPOMBINUIEHHOCTH. MOH amMMOHMS, JOHOPHO-AKIIENTOPHBIN
MexaHu3M ero obpazoBaHusa. Conu aMMOHHUA, UX (PU3UUYECKHE U XUMHUYECKUE
cBOMcTBa (pa3jo)KeHHE U B3aWMOJEHCTBHE CO IIelioYaMu), MPUMEHEHHE.
KauectBennast peakuuss Ha woHbl amMoHus. Oxcuael asora (I, I, I, 1V, V).
A3zotucras Kuciora. A30THas KUCIIOTA, €€ MoIy4eHue, GU3NIeCKHe U XUMHIECKIE
cBolicTBa (0OlIME Kak MpEACTAaBUTENS KJacca KUCIOT U chneuudpuyeckue),
npyuMeHeHue. XHUMHUYECKHE pPEaKIUH, JieXKallle B OCHOBE TMOJYyYEHHsI a30THOM
KHUCIIOTHl B MPOMBINIIEHHOCTH. HuTpatrsl u HUTpUTHL. KadecTBeHHBIE peakiMu Ha
HUTPAT- W HUTPUT-AaHUOHBL. XUMHYECKOE 3arpsi3HEHHUE OKPYXKAIOIIEH Cpembl
COCIMHEHHUAMM a30Ta (KUCIOTHBIE NOXKIH, 3arps3HEHHE BO3[yXa, IOYBBI H
BOJIOEMOB).

®ochop, amnorponusie momupukanuu pochopa (Oenmbliii W KpacHBIM
docdop), Ppusznueckue U XUMUYECKUE CBOMCTBA (B3aMMOJCUCTBUE C METaIaMH,
KHUCIIOPO/IOM, Tajor€éHaMu, KOHLEHTPUPOBAHHBIMU a30THOW U CEPHOU KUCIOTAMH).
Oxkcunbt pochopa (Ill, V), dpochopnas xucnora, ¢uznueckue U XUMHUUECKUE
cBoiicTBa, monydenne. KauecrBenHas peakius Ha (ocdar-uonsl. [IpencraBnenus
o rasorenuaax ¢ocdopa (111, V).

[lonsiTue 0  MHHEpanbHBIX  yAoOpeHHsiX. A30THble, (ochopHbIe,
KOMIUIEKCHbIE ynoOpeHHs. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOUIeH Cpelibl
COeIMHEeHUAMH a30Ta u pocdopa.

Ob6mas xapakTtepuctuka 31eMeHToB |VA-rpymmbl. OcoO0eHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUS.

VYraepon, amnorponHeie Mogudukamuu (rpadgut, anmas, dymiepeH, rpades,
HAHOTPYOKHM), GU3NUECKHE W XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB
(B3auMOZEICTBUE C METAJTIaMU, HEMETAIJIAaMU, KOHLIEHTPUPOBAHHBIMU a30THOM H
cepHoit kucinoramu). [lonstue 06 ancopOuun. KpyroBopot yriepoaa B mpupoze.
Oxkcunbl yriaepoja, ux Gu3nMueckue U XMMUYECKUE CBOMCTBA, JEUCTBHUE HA >KUBbBIC
OpPraHU3MBbI, MOTYyYEeHHUE W MPUMEHEHHE. DKOJIOTHYEeCKrue MpoOieMbl aTMochepsl,
cBsi3aHHble ¢ okcunoM yriepoaa (IV). VYrombHas kuciora W €€ CONMU, HUX
dbusznueckne U XMMHUYECKHUE CBOMCTBA, MONy4YyeHUE W npumeHeHue. KapOoHartsl,
rUApOKapOoHaThl, WX cBoWcTBa. KadecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonp3oBanre kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBINIJICHHOCTH U CEIHCKOM
XO35HCTBE.



[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KAK O COSAMHEHMSIX
yriaepoja: yrieBojoponabl (MeTaH, 3TaH, STWJIEH, alleTWIEH), 3TaHOJ, TJIMIIEPHUH,
yKcycHasi kuciota. [IpupoaHple HCTOYHMKM YIIIEBOIOPOAOB (Yrojb, IPHUPOIHBIN
ra3, He)Th), MPOAYKTHI MX MEPEpabOTKU, UX POJb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX OPraHMYECKHUX BEIIECTBAX — >KHpax, Oenkax,
yIIE€BOJaX — W HMX POJM B JKU3HM YeNOBEKAa. EJUHCTBO OpraHMYecKuX H
HEOPTraHUYECKUX COCTUHEHUM.

KpemHuuii, ero ¢usmueckne U XUMHUYECKHME CBOWCTBa (B3aMMOJEHUCTBHE C
MeTaJJlaMH, KUCIOPOJOM, YIJIEpOJIOM, TaJloreHamMH), MOJTYyYEeHUE U MPUMEHEHUE.
Ponw kpemuus B npupoze u texuuke. Okenna kpemuus (1V), kpemHueBast Kuciaora,
CWIMKAThI: (pU3MUecCKHe M XUMHUYECKHE CBOWMCTBA, MOJY4YEHHE M MPUMEHEHUE B
OBITY W NPOMBIIIJIEHHOCTH. BakHellline CTpOUTENbHbIE MaTepHUalibl: KEPAMHKA,
CTEKJIO, IIEeMEHT, OeTOH, xkeye300eToH. [Ipobiembl 0e30MacHOro MCMOIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus aroma. OOmue mpeacTaBieHus O (pU3uIecKux
Y XMMHYECKUX CBOMCTBax. bopHas kucmnora.

DKCIEPUMEHTAIIbHOE U3YUEHUE BEIIECTB U SBJICHUMN:

O3HAKOMJIEHUE C 00pa3liaMy MPUPOJAHBIX XJIOPUOB (TaJIOr€HUIOB);

[POBEJICHUE OMNBITOB, OTPAXKAKIIUX (U3UUYECKUE M XUMHUYECKHE CBOMICTBA
rajJlor€HOB U MX COCIMHCHMI,

U3YYEHUE CBOMCTB COJISTHOM KHUCIIOTHI;

IIPOBE/ICHNE KaUYeCTBEHHBIX PEAKIIMI Ha XJIOPHI-, OpOMUI- U UOAUJI-UOHBI U
HA0JII0IEHHE TPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJIEHHE C 00pa3LaMu Cephl U €€ MPUPOAHBIX COCIUHEHUI;

HaOJlIoIcHHe  mporecca  OOyr/IMBaHUS — caxapa  1OJI  JIEWCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI;

U3Y4YEHHE XUMHUYECKUX CBOMCTB pa30aBIEHHON CEPHOM KHUCIIOTHI;

IPOBE/ICHHE KAuYEeCTBEHHBIX pEaKUud Ha CylbPuua-, cylnbPur- U cyibdar-
MOHBI U HAOJII0IEHUE MTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJICHHE ¢ (U3UYECKUMU CBOMCTBaMH a3oTa, ¢ochopa u wux
COeIMHEHUH, 00pa3aMu a30THBIX U POCPOPHBIX yIOOPEHU;

NoJlydyeHue, coOuWpaHue, pacrno3HaBaHWE W HM3y4YEHHE CBOMCTB aMMHUaKa,
V3y4E€HHUE CBOMCTB COJIEM aMMOHMUS,

MPOBEJCHUE KaUYeCTBEHHBIX PEaKIMi HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U
(docdaT-uOHBI U U3YUYECHHUE MPU3HAKOB X MPOTEKAHUS;

U3YYEHUE B3aUMOJIEMCTBUS KOHLIEHTPUPOBAHHON a30THOM KUCJIOTHI C ME/BIO,
cBOMCTB (hoCHOPHOM KHUCIIOTHI U €€ COJIeH;



O3HAKOMJICHHE C MOJIEISIMU KPUCTANIMYECKUX PEIIETOK anmasa, rpadura u
bynnepena, ¢ mpolueccoM aacopOlHKu PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yTJIEM U YCTPOIMCTBOM MPOTUBOra3a;

[OJly4€HHE, COOMpaHHUE, PACIIO3HABAHHE M M3YYEHHUE CBOWCTB YIJIEKHCIIOTO
rasa;

NPOBE/ICHHE KAauyeCTBEHHBIX pEaKIUii Ha KapOOHAT- W CWJIMKAT-UOHBI U
U3Yy4YEHUE NMPU3HAKOB UX MPOTEKAHUS,

U3y4YEeHHE B3aUMHbIX MPEBpPALIEHUI KapOOHATOB U TUAPOKAPOOHATOB;

O3HaKOMJIEHHE € oOOpa3laMHu NPUPOAHBIX KapOOHATOB W CHUJIMKATOB, C
IPOAYKLIMEN CUIIMKATHOW IIPOMBIIILIEHHOCTH;

pelIeHre SKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHelme HeMeTalllbl U UX
COETMHEHUS.

MeTasiibl M MX COeAUHEHUS

O6mme cBoiictBa MetauioB. OOmas xXapakTEepUCTHKA XMMHYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBaHUM HMX NOJ0XeHMs B llepuoanueckoi cucreme
xumnueckux 3nemeHToB [1. 1. Menneneesa u ctpoenust aromoB. Meraisl A- n b-
rpymnin. CTpO€HHE NPOCTBIX BEIIECTB — METAUIOB. Meramindeckas CBA3b U
MeTaJUTnYecKasi KpUCTa/NInYecKasl penierka (MpuMHTHBHAs KyOudeckasi, 00bEMHO-
LHEHTPUPOBAHHAS KyOuueckas, IpaHELEHTPUPOBAHHAS KyOuueckas,
reKcaroHajibHas IUIOTHOYNAKOBAaHHAs). 3aBUCUMOCTh (DU3MYECKUX CBOICTB
METaJUIOB OT CTPOEHUS KPUCTAUIOB. OJEKTPOXMMHUYECKUW psl HANOpsKEHUN
MeTaioB. OOIIMe XUMHUYECKre CBOMCTBAa MeTaiutoB. OO1Ire crocoObl MOTydeHUs
METaJUI0B, METALTYPTHsl. DJIEKTPOJIN3 PACILUIABOB U PACTBOPOB COJIEM KaK OAWH W3
CIocO0OB TOJIy4eHHs MeTauioB. [loHATHE O KOpPpPO3MU METaUIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3ud. CrmjaBbl (CTajib, YyryH, JIOPAJTIOMUHUH,
Oponza). [IpumeHeHne METAIIOB M CIUIABOB B OBITY U MMPOMBIITUICHHOCTH.

Memannwvt A-2pynn

[lenounbie MeTamibl: nojoxkeHue B Ilepuoanueckoil cucTeMe XMMHUYECKUX
anementoB JI. . MenzaeneeBa, CTpOCHHE MX ATOMOB, HAaXOXKJIEHHUE B IMPHUPOJE.
du3nuecKkue U XMMUYECKUE CBOMCTBA (HAa MpUMeEpE HATPUS U Kajus), MOJydYeHUE.
OKcuapl ¥ TUAPOKCHUIBI HATPUS U Kanus. [I[puMeHeHre MIeNOoYHbIX METAIIJIOB U UX
coenvHeHni. buonoruueckas poiab HaTpUs U KaJusl.

[IlemoyHO3€MENBbHBIE METAJUIBI MArHUM W KAJIbLMA: TMOJOXEHUE B
[lepuonnueckoii cucreMe xumuueckux siemeHToB [[. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOX/IeHHE B pupoae. Puznueckre 1 XUMUYECKHE CBOMCTBA MarHHs
U Kanblys. BaxkHelmue coequHEHUs KajdblUsi M MarHus (OKCUI, THUAPOKCHU],
COJIM), CBOMCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI U CIIOCOOBI €€ YCTpaHEHHS.
Kpyrosopor kanbsuus B mpupo/e.



AmomMuHui: nojioxkeHue B [leproandeckoil cucteMe XuMUYECKUX AJIEMEHTOB
. . MenneneeBa, CTpoeHHE aToma, HaxoxxacHHEe B mnpupojge. duszumueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpPHBIE CBOMCTBA OKCHIA U THAPOKCHIIA
amtoMuHus. [I[puMeHeHne atoOMUHUS U €r0 CIUIaBOB.

Memannwvt b-2pynn

OOmras xapakTepucTHKa MeTawioB b-rpynm  (HOOOYHBIX  MOATPYIN):
nonoxkenne B llepuognueckor cucreme Xxumuyeckux anementos [ .
MenneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBIEHUE «IpoBayiay AJIEKTPOHA Ha
nmpuMepe CTpOeHUs aTOMOB XpoMa, Meu, cepedpa. BajeHTHBIE COCTOSTHUS aTOMOB
d-a1eMeHTOB, CTEMEHU OKHCIACHHS AaTOMOB B COCAMHEHHSX. 3aBHCHMOCTh
KHCIIOTHO-OCHOBHBIX CBOMCTB OKCUJOB M THUJIPOKCHIOB METAUIOB OT 3HAUCHUS
CTEMEHU OKUCIJICHMS DJIEMEHTa B COCJMHEHHM (Ha MpUMEpPEe COCIMHEHUM XpoMma).
[TepBoHayanbHBIE NPEACTABICHUS O KOMIIJIEKCHBIX COSMHEHUSX.

Menps u cepebpo: CTpoeHHE aTOMOB, CTENEeHW okuciaeHus. OOmue KpaTKue
NPENCTaBIeHUs O (U3UYECKUX W XHUMHYECKUX CBOMCTBAaX MPOCTHIX BEIIECTB
(B3aMMOJIEMCTBUE C KUCIOTAMU-OKUCIUTENSIMU), 00 UX OKCHIaX, THAPOKCUAAX U
colisiX, uxX npuMeHeHuu. [IpencraBineHuss o0 aMMHUAaYHBIX KOMIUIEKCaxX cepebpa u
Meau. KadecTBeHHbBIE peakiiuy Ha KaTHOHBI Meau (2+) U cepedpa.

[{MHK: cTpoeHue aToMa, CTENEHb OKUCIEHUS. XapaKTepUCTHKA (PU3NUECKUX U
XUMHUYECKUX CBONCTB, MPUMEHEHUE, aM(POTEPHBIE CBOMCTBA OKCUAA U THIPOKCHIA.
KauecTBeHHbIEC peaklMu Ha KATUOHBI [IMHKA.

XKene3zo: crpoeHne aroma, CTENEHU OKHCIEeHUS. HaxoxneHue B mpupoje.
dusnyueckue U XUMUYECKHE CBOMCTBA JKelie3a, MpUMeHeHue. buonornyeckas poib
xene3a. Oxcuawl, ruapokcuansl u conu xeneza (Il) u xenesza (lll), ux cocras,
CBOMCTBa M TonyueHue. KadecTBEHHbIE peakllMM Ha KaTHOHBI jkene3a (2+) u
keneza (3+). UyryH u cranb — CIUIaBbl Jkene3a. [Ipou3BOACTBO YyryHa M CTajlu.
DKOJIOTHYECKHE MPOOIEMBI, CBI3aHHBIC C METALTYPTHICCKUMU MTPOU3BOJACTBAMH.

DKCIEePUMEHTAIbHOE U3YUYEHNE BEIIECTB U SIBJICHUM:

O3HAKOMJICHHE C o0pa3llaMd METAUIOB M CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBAMU,;

MOJIEIMPOBAHUE METAJUTNYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YCHUE B3aUMOJICHCTBHUS METAJIOB C BOJAOW, C pacTBOpaMH COJIed U
KHCIIOT, MCCJICIOBAaHUE TPOIIECCOB AJIEKTposu3a pacTtBopoB xjopuaa meau (1) u
MOJIN/Ia Kajus, KOPPO3UU METAILIIOB;

U3y4eHHE OCOOCHHOCTEW B3aUMOJICUCTBUS OKCHUJIOB KaJIbIIUSI M HATPUS C
BOJIOM, MX THIAPOKCUIOB — C okcuaoM yriepoaa (1V) u kucinoramu;

U3Y4YCHHE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KaJIbIUs, KECTKON BOJIBI;

U3Y4YEHHE TPOLIECCOB IMOJYYEHUS] TUAPOKCUAOB MKeIe3a, UX XUMUYECKHUX
CBOJCTB,;



W3Y4YCHHUE NMPU3HAKOB MPOTEKAHUS KAaY€CTBEHHBIX PEaKIMi HAa MOHBI (MarHusl,
KaJIBIIMS, aTFOMUHMS, ITMHKA, )kene3a (2+) u xkenesa (3+), meau (2+);

HAOJIIO/ICHUE W OMKMCAHKME OKPAIIMBAHUS TUIAMEHU WOHAMHU HATPUS, KAl U
KaJIbLUS;

ucciae0oBaHue aM(POTEPHBIX CBONCTB THUIPOKCUIA ATIOMHUHUS, THAPOKCHUAA
xpoma (l1l) u rugpokcuaa nUHKA;

pELICHUE SKCIIEPUMEHTANBHBIX 33Ja4 M0 TeMe «BaxHeWiune MeTanibl U ux
COCIUHECHUS.

XuMHS M OKPYKAKOLIaA cpeaa

BemecTtBa u marepuanbl B MOBCEJHEBHOW JKM3HU YeEIOBEKa. BaxHenmne
BEIIECTBA U MaTepHalibl, 00JacTU UX NMPUMEHEHUs. be3omacHoe HCIOIb30BaHUE
BEIIECTB M XUMHMUECKUX peakiui B ObITy. IlepBasi moMonip npu XUMHYECKUX
0’KOrax U OTPABJICHUSX.

HoBeie MmaTepuansl 1 TeXHOJIOTMU. [[pUHINIIBI «3€TI€HOU XUMUNY.

OCHOBBI 3KOJIOTMYECKON TPaMOTHOCTH. XUMHUA M 370pOBbE. 3HAUYCHHUE
U3Y4YaeMbIX XUMUYECKHX JJIEMEHTOB U UX COCIUHEHUUN sl (YHKIIMOHUPOBAHUS
opranusma yenoseka. [loHsTue o 310poBoM 00pase KU3HHU.

XUMHUYECKOE 3arpsi3HEHNE OKPYKAIoIIeH cpebl. DKOJOTHYECKUE TPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMH YTIIE€pPOJa, a30Ta, CEPhI, TAKENIbIX MeTaioB. [lonsTue
o I[TJIK. Ponp Xx¥iMuM B pelIeHnH SKOJIOTHYECKUX MPOOIIEM.

DKCIEPUMEHTAIBHOE H3YYEHUE BEIIECTB U SBJICHUN: O3HAKOMJICHHE C
oOpasliaMy MaTepualioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE MaTepUabl),
ONpPEAECIECHUE KHUCIOTHOCTA TMPUPOAHBIX BOJ, MOAECIUPOBAHUE MPOIECCa
00pa3oBaHUs KUCIOTHOTO JOXK/Is, U3YYCHUE €ro BO3ACHCTBHS HA MaTEpUAJIbI.

IloBTOpeHne u 00001IeHNe 3HAHWIT OCHOBHBIX pa3aeioB KypcoB 8-9
KJI1acCOB

[Tepronnueckuit 3akoH u llepuoanueckas cucteMma XMUMUYECKUX JJIEMEHTOB B
CBETE MPEICTABICHUN O CTPOCHHS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHMUYECKUX JJIEMEHTOB U UX COCAMHEHUN B IIEPUOAAX U IPyIax.

CrtpoeHue BeliecTBa B TBEPJIOM, JKHUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XMMHYECKOW CBA3U. 3aBUCHUMOCTH CBOMCTB BEHIECTBA OT THUIA KPUCTAJUIMYECKOU
PELIETKN U BUJ1a XUMUYECKOM CBSI3U.

Knaccudukanums XUMHUECKHMX peakiuid 1O Pa3IMYHbIM  TPU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTHM NPOTEKAHUS XUMHUYECKHX IPEBPALICHUN B
Pa3IUYHBIX YCJIOBHUSIX HAa OCHOBE TMPEICTABICHUNM XHUMUYECKOW KHHETUKU U
TEPMOJAUHAMUKHU.

XUMHYECKHUE peakluu B pactBopax. ['maponus conen. Peakuuu oxucieHus-
BOCCTaHOBJICHUS. DJIEKTPOJIHU3.



CBoiicTBa KHCJIOT, OCHOBaHUW U COJieH B CBET€ TMPEJCTaBICHUN 00
AJCKTPONIMTUYECKOM  JUCCOIMAIIMM W OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkusX.

Mexcnpeomemmuie ceaszu

Peanuzanys MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATHUH, TaK W MOHATUH, IPUHATHIX B OTJEIbHBIX €CTECTBEHHBIX HAayKax.

OO6mre ecTeCTBEHHO-HAYYHbIE TIOHSTHS: ABJIIEHUE (MPOIECC), HAYYHBIN (DaKT,
TUIOTE3a, TEOpHs, 3aKOH, aHajIu3, CHUHTE3, KiacCU(UKAIUs, MTEPUOIUYHOCTb,
HaAOII0/IeHHE, DKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIeNb, TEXHOJOTHS,
MaTepuabl.

®dusnka: BEHIECTBO, TeJO, (PU3NYECKUE BEIUUYUHBI, CIUHUIBI U3MEPEHMUS,
Macca, 00bEM, KOJIMUECTBO TEIUIOTHI, aTOMBI U MOJICKYJIbI, arperaTHhIe COCTOSTHUE
BEII[ECTBA, CTPOEHUE Ta30B, XUIKOCTEHM M TBEPAbIX (KPUCTAUIMUECKUX) Tell,
KpUCTaJUTMYeCKasl peIIeTKa, JJIEKTPOH, SApO aToMa, MPOTOH, HEWTPOH, HOH,
HYKJIUJ, U30TOMbI, KBAaHThI, PAIMOAKTUBHOCTh, ab(a-, OeTa- U raMmMa-u3IyyeHue,
AJIEKTPUYECKUN 3apsi/l, MPOBOIHUKH, MOJYIPOBOJIHUKH, AUIICKTPUKU, COTHEUHBIN
CIIEKTP, pa3IoKeHHEe OeI0ro CBeTa B CIICKTP.

buonorus: skocuctema, ouochepa, porocuHTE3, MPOLIECCH OOMEHA BEILECTB,
MUHEpaJbHbIC YIOOpPEHUS, MHUKPOIJIEMEHTHI, MAaKpPOdJEMEHThI, TUTATEIbHbIC
BEIIIECTRA.

['eorpadus: armocepa, rugpocdepa, MuHEpanbl, TOPHBIE TOPOJIBI,
M0JIE3HBIE UCKOIAEMBbIE, TOIJIMBO, BOJHBIE PECYPCHI, TIJIaHEeTa 3eMJIsl.

TexHomnorus: CTPOUTEIIbHBIC TEXHOJIOTHH, CeIbCKOXO03SIICTBEHHBIC
TEXHOJIOTUH, TEXHOJIOTHUH JICKTPOHHOUN MPOMBIIIIIEHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3VJIBTATHI OCBOEHUS ITPOT'PAMMGBI TT0 XVMUA
HA VPOBHE OCHOBHOT'O OBILET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ydbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUSI XMMUU B EIUHCTBE y4eOHOU H
BOCIIUTATENIbHON IEATEIbHOCTH 00pa30oBaTEIbHONW OpraHU3aliid B COOTBETCTBUU C
TPAJULUMOHHBIMU POCCUICKHUMU COLMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMHU, TPUHATHIMA B OOIIECTBE MpaBWIaMU M HOPMAaMHU TIOBEACHHUS U
CIOCOOCTBYIOT TMpOIECCaM CAaMOIIO3HAHUS, CAMOpPa3BUTUS W  COLMAIH3AIUU
00yyYarommxcs.

JIM4HOCTHBIE  pe3yJabTaThl  OTPAXKAOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJCTBOBATbCA CHCTEMONl TO3UTHBHBIX IIEHHOCTHBIX OpUEHTAUUN W
pacIIMpEHUE ONBITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuOTHYECKOTr0 BOCIIUTAHUS:

NPOSIBJIEHUE LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
HAYYHOMY M MCTOPUYECKOMY HACJEAUI0, MOHUMaHUE 3HAYEHUS XHMHUYECKOU
HAyKU U TEXHOJOTMHU B JKU3HU COBPEMEHHOI'0 OOIIECTBAa, B PA3BUTHH SKOHOMHUKHU
Poccuu u cBoero pernona;

2) rpaIaHCKOI0 BOCIIUTAHMSA:

NPEACTaBICHUE O COIMAJIbHBIX HOpPMax MW MpaBWiIaX MEKIUNYHOCTHBIX
OTHOIIEHUN B KOJUICKTUBE, TMPOSIBIEHWE KOMMYHUKATUBHOM KYyJIbTypbl B
pa3zHo00pa3HON COBMECTHOM I€ATENbHOCTH;

CTpeMJIEHHE K B3aUMOIIOHMMAHUIO M B3aUMOTIOMOIIHM B MpoIlecce YUeOHOH U
BHEYUYEOHOU JEeSTEIbHOCTH;

TOTOBHOCTh OLIEHHMBATh CBOE MOBEJCHHE W MOCTYIKHA CBOMX TOBApHILEH C
MO3ULIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS IOCJIEICTBUUI
IOCTYIIKOB;

3) popMuUpPOBAHUA LEHHOCTH HAYYHOI'0 MO3HAHMSI:

MHUPOBO33PEHUYECKUE MPECTABICHUS O BELIECTBE M XHMMUYECKOW pEeaKuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOAUMBIE IS
MOHUMAaHHUS CYIIIHOCTH HAYYHOM KapTUHBI MUPA;

OCO3HAHME IIEHHOCTH HAYYHOI'O MO3HAaHUA ISl Pa3BUTHUS KAKIOr0O YesIOBEKa
U MPOM3BOAMUTENBHBIX CHJI OOIIECTBA B LIEJIOM, POJIM U MECTa HayKu «XUMUSA» B
CUCTEME HAyYHbIX NPEACTABICHUN O 3aKOHOMEPHOCTSX pa3BUTHS TPUPOJIBI,
B3aHMOCBA34X YEJIOBEKA C MPUPOJIHON U TEXHOIOTHYECKOU CPEAOM;

NO3HaBaTeNbHAS MOTHBAllMs M UWHTEpeC K OOy4YeHUIO, TOTOBHOCTh U
CIIOCOOHOCTh K CAaMOpa3BUTHIO M CaMOOOpa30BaHMIO, K MCCIEAOBATEIbCKOM



JIESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAamnpaBlIeHWs W YPOBHS JajlbHEHIEro
o0yJeHus;

4) BOCIUTAHMSA KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTU JKWU3HH, OTBETCTBEHHOIO OTHOIUEHHS K CBOEMY
3I0pOBbIO, YCTAaHOBKA Ha 3/I0pOBbI 00pa3 >KM3HU, OCO3HAHHME MOCIEACTBUU U
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJIICHUS aJIKOTOJIsl, HAPKOTHKOB, KypeHUs),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIeHUuu C
XMMHUYECKUMU BELIECTBAMU B YUEOHBIX U )KM3HEHHBIX CUTYAIUIX;

5) Tpy10BOr0 BOCIUTAHMS:

(opMUpOBaHUE LIEHHOCTHOTO OTHOIIEHHUS K TPYJOBOW JEATEIbHOCTH KaK
€CTECTBEHHOH MOTPEOHOCTH YEJIOBEKa U K UCCIIEAOBATEIbCKON NEATEIBHOCTH KaK
BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOLIECTBE;

pa3BUTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XMMHEH, B TOM YHUCIE K
npodeccusiMm HaydyHOU cephl, OCO3HAHHWE BO3MOXKHOCTH CaMOpeasiu3allii B 3TOM
chepe;

6) 7K0J10rH4eCKOro BOCIIMTAHMS:

OCO3HAHHE HEOOXOJMMOCTH OTHOIIEHUS K MPUPOJIE KaK UCTOUHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

NOBBILLIEHUE YPOBHSA HKOJIOTMYECKOM KYyJIbTYpbl: NPHOOPETEHHE ONBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKpYXarolled cpeabl; OCO3HAHWE TIJIO0AIBHOIO XapakTepa HKOJIOTHYECKUX
npoOjieM W MyTed UX pelIeHHs; COCOOHOCTh MPUMEHATH 3HAHMS, MOIydaeMble
OpU U3YYEHUH XUMUM, JUISl PELICHHs 3a]1ay, CBSI3aHHBIX C OKPYXAIOLIEW Cpenoil;
AKTUBHOEC HEIPUATHE JEUCTBUN, IMPUHOCIIIUMX Bped OKPYXKaAKLIEH Cpele;
OCO3HAHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBUSX B3aUMOCBSI3H
MIPUPOAHOM, TEXHOJOTMYECKOM M COLMAIBHOM Cpel; TOTOBHOCTh K YYacTHIO B
NPAKTUYECKOM 1EeSITENTbHOCTH IKOJIOrMYECKON HAalPaBIEHHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJbTaThl O0YYaOIIKUXCS, OCBOMBIIMX MHPOrpaMMy IO
XMMHUHU OCHOBHOI'O 00111er0 00pa30BaHusl, BKIIIOYAIOT:

YCBOCHHUE MEXKIUCHUTLTMHAPHBIX (MEXKIPEIMETHBIX) TTOHIATHH, OTPasKaroIInx
MaTEpHAIbHOE E€IMHCTBO MHpa W IpOLECC NO3HaHUSA (BEIIECTBO, CBOMCTBO,
SHEprus, sSBICHUE, HAy4YHBIH (PaKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpus,
Ha0JII0/ICHHE, U3MEPEHHE, UCCIIE0BAHHUE, SKCIIEPUMEHT U IPYTHUE);

OBJIaJICHUE YHUBEPCAJIbHBIMU YYEOHBIMU JEHCTBUAMH (TI0O3HABATEIbHBIMH,
KOMMYHUKAaTUBHBIMHU,  PEryJSATHUBHBIMU), BOKHBIMU ~ JIJI1  TOBBILICHUS
3¢ (GEeKTUBHOCTH OCBOEHHS COZAEpKaHUS y4deOHOro mnpeamera, (GpopMHUpOBaHUS



KOMIICTCHITUM, a TaKXKe MIPOEKTHO-UCCIIEIOBATEIHCKOM JICATEIBbHOCTH
o0yyJaromuxcsi B Kypce XuMUH;

CITOCOOHOCTh MX MCIIOJIB30BaTh B YUCOHOM, MO3HABATEIBLHON M COIMAIBHOM
MIPAKTHUKE.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE J1elicTBUSA

ba3oBble JJornyeckue 1eMCTBUS:

YMEHHUSI MCIOJIB30BaTh IMPUEMBI JIOTUYECKOIO0 MBIIIJICHUSI MNPU OCBOEHUHU
3HAHUM: PACKPBIBATh CMBIC] XUMUUYECKUX MOHATUM (BBIACISATH WX CYIICCTBEHHBIC
MPU3HAKHU, YCTAaHABIMBATh B3aMMOCBS3b C APYTMMH IOHSTHUSIMH); aHATU3UPOBATD,
CpaBHUBATh, 0000maTh, BBHIOMPATh OCHOBAHWUA I KiIacCUPUKAIMH U
CHUCTEMATHU3allMi XUMHUYECKUX BEUIECTB U XMMHUYECKUX PEAKIINM; YCTaHABIWBATh
NPUYUHHO-CJICICTBEHHBIE CBS3M  MEXKJYy OOBEKTaMH H3Y4YCHHUS, CTPOHUTH
JIOTUYECKUE PacCyXIeHHUs (MHIYKTUBHBIC, JCAYKTHBHBIC, [0 AHAJIOTUH);
npeasiaraTb KPUTEPUU U BBIABIISATH OOIIME 3aKOHOMEPHOCTU M MPOTUBOPEYUS B
M3y4yaeMbIX Mpoleccax U SIBJICHUAX; MPOBOJAUTH BBIBOABI U 3AKJIIOUCHUSA; YMECHUS
MPUMEHATh B TPOIIECCE TMO3HAHUS TMOHATHS (MPEIMETHBIC W MeTalpeIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMble B XMMHH, TPEOOPa30BHIBATH
MOJICJIbHBIC MPEJCTABICHUS] — XUMUYECKHUM 3HAK (CMMBOJI 2JIEMEHTA), XUMUYECKas
dbopmysia 1 ypaBHEHHE XUMHYECKOW peaKIMy — MPU PEIICHUH Y4eOHBIX 3ajay; C
Y4ETOM JTHUX MOJEIBHBIX TMPEACTABICHUA XapaKTEpU30BaTh H3ydaeMble
XAMHUYECKHUE BENIECTBA U XUMHUYECKHUE PEAKIIHU.

ba3zoBble wuccieg0oBaTeJbCKHe AeMCTBHA (METOABI HAYYHOI'0 IO3HAHUS
BeEILECTB M sIBJIEHMIT):

YMEHHSI MPUMEHATh METOJIbl HAYYHOTO ITO3HAHMUS BEIIECTB M SIBJICHUN Ha
SMIIUPUYECKOM U TEOPETUYECKOM YpPOBHSIX B YyUeOHOW MO3HABATEIbHOU U
MPOEKTHO-UCCIIEIOBATENBCKOM AEATEIbHOCTH;

YMEHHSI HUCIOJIb30BaTh IOCTABICHHBIE BOMPOCHI B KAa4€CTBE HMHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIILHO CTaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BHISBIISATH
u (QopMynupoBaTh MpoOJieMy, ONpeNesiTh 1edb M 3aJayd, COOTBETCTBYIOIIUE
penieHnto mpoOJieMbl; MpejiaraTh ONMUCATEIbHYIO WU O0BICHUTEIBHYIO TUIIOTE3Y
U OCYIIECTBIIATh €€ IMPOBEPKY; YMEHHS MNPOBOJIUTH H3MEPEHUS HEOOXOIMMBIX
napaMeTpoB, BBIYMCIICHUS, MOJACIUPOBAHUE, HAONIOACHUS ¢ OSKCIICPUMCHTHI
(peanbHBIE U MBICIICHHBIE), CAaMOCTOSITEILHO MPOTHO3UPOBATH PE3YJbTATHI,
dbopmynupoBath 0000IIEHHS U BBIBOJBI MO pe3yJibTaTaM MPOBEICHHOTO OIbITA,
HCCJIEJIOBAHMS, COCTABJISITH OTYET O MPOJIeTITAaHHON paboTe;

PabGora ¢ undopmanmei:

YMEHUSI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WHGOpMAIK (HaydIHO-

MOMyJIApHAsT JIUTEepaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE IOCOOUS,



pecypcebl MHTepHETa); aHanM3UpoBaTh UHPOPMAIIMIO U KPUTHUECKU OIICHUBATH €€
JOCTOBEPHOCTb W  HENPOTUBOPEUMBOCTb, OTOMpAaTb U  HMHTEPHPETUPOBATH
UHPOpMAIMIO, 3HAYUMYIO JJIsl pelleHus] yuyeOHOW 3ajayd; yMEHHS NPUMEHSThH
pa3iauuHble METOAbl M  (OPMYIUPOBATH 3aMpoChl TMpPU TIOUCKE H  OTOOpE
uHpOpMaAIUK, HEOOXOAUMOW JJisi BBIMOJHEHUS Y4YeOHBIX 3a7ad; HCIOIb30BATh
UHPOPMAIIMOHHO KOMMYHUKATUBHBIE TEXHOJIOIMM M pa3JIMYHbIe MOUCKOBbHIE
CHUCTEMBI; CAMOCTOSATEIbHO BBIOMpATh ONTUMAIbHYIO (OPMYy MpEACTaBICHUS
uHpopmauu (cxXembl, TIpauKu, IUarpaMMbl, TaOJMIbI, PUCYHKH U JIpyrue
(GOpMBI); YMEHHS HCIIONB30BaTh HAYYHBIN S3bIK B KaueCTBE CPEACTBa PabOTHI C
XUMHYECKON HMH(pOpMaIMell; NpUMEHSATh MeXNpeaMeTHble ((pusmueckue u
MaTEeMaTUYECKHEe) 3HAKU M CUMBOJBI, (OpMysbl, aOOpeBUATYphl, HOMEHKIIATYDY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CMMBOJMYECKHE  CPEACTBA
HarjasiAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘lEﬁHLIe HEﬁCTBHﬂ:

1) ymenust oOmieHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIINH):

NPE/ICTAaBIIATh TOJYyUYECHHBIE PE3YJIbTaThl MO3HABATEIBHOM AEATENHHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IMyOJMYHO BBICTYNAaTh C Tpe3eHTaIuen
pPE3yNbTaTOB BBHITIOJIHEHUS XHUMHYECKOTO JKCIEpPUMEHTa (MCCIIeI0BaTEeIbCKON
1a00paTOPHON MIIM MPAKTUIECKOW pabOThI, y4eOHOTO MPOEKTAa); B XOJE AUATIOTa U
(M3M) TUCKYCCHUU 3a7aBaTh BOMPOCHI MO 0OCYKJaeMOI TeMe U BhICKa3bIBaTh UIIEH,
(dbopMynHpOBaTh CBOM MPEMIOKEHUSI OTHOCUTEIBHO BBIMOTHEHUS MPEIOKEHHOM
3a/1a4i.

2) yMeHHMsI y4eOHOT0 COTPYAHUYECTBA (TPYIIIOBasi KOMMYHHUKAIIUS ):

y4acTBOBAaTh B TPYIIOBBIX (opmMax padOTHI: MIAHUPOBATH OPTraHU3AIIUIO
COBMECTHOW pabOThI, OMPENENsATh CBOI POJIb, PACIPENeNsiTh 3aJadd MEXKIY
YJICHAMH TPYIIBI;, BBIOJHATh CBOIO YacTh pPabOThI, KOOPAWHUPOBATH CBOU
NEUCTBUS C ACUCTBUSIMU JIPYTUX YICHOB KOMAaHJbI, OMNPENEISATh KPUTEPUHU IO
OIICHKE KayeCTBa BBHITIOJHEHHON paloThI; pemiaTh BO3HUKAIONIME MPOOJIEMbI Ha
OCHOBE ydeTa OONIMX HMHTEPECOB W COIJIACOBAHMS MO3WIUI, y4acTBOBaTh B
oOcyXneHnn, OOMEHE MHEHUSMH, «MO3TOBOM INTypMe» M Jpyrux (opmax
B3aMMO/JICUCTBUSI.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ

OBJ'I&I[GHI/IG YHUBCPCAJIbHBIMU y‘-IC6HI>IMPI PETYIIITUBHBIMHA I[GﬁCTBPIHMPI
BKJIIFOYACT PA3BUTHUC CaMOOpPIraHHU3allkKh, CAMOKOHTPOJIAA, CAMOKOPPCKIOHUH, B TOM
YUCJIC:



YMEHHSI pellaTh ydyeOHbIE U HCCIIEIOBATENIbCKUE 3aJjaud: CaMOCTOSTEIbLHO
BBIOMpATh CHIOCO0 peleHus yueOHOW 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
penieHusi, BbIOWpaTh Hauboiee TMOAXOMSIMIMA C YYETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB), TUIAHUPOBATH CBOIO pabOTy MpHU PEIICHUN YYEOHOU WiIu
UCCIE0OBAaTEIbLCKOM  3a/Jaud; Ha  OCHOBE  MOJYYEHHBIX  PE3yJIbTaTOB
dbopmynupoBaTth 0000IIEHNS W BBIBOJBI, MPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE
NPOIIECCOB; AHAIM3UPOBATH PE3YJIbTAaThl: COOTHOCHUTH CBOM JICUCTBHUS C
IUIAHUPYEMBIMU  pe3yJbTaTaMH, OCYIIECTBIISITh CaMOKOHTPOJb JIE€SITEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIEATEILHOCTh HA OCHOBE CaMOaHaIn3a U CAaMOOIICHKHU.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaTbl OCBOCHHS MPOrpaMMbl MO XHMMHU OCHOBHOIO
o01rero obpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIIEe CoJepKaTeabHOe
SAPO C TMPEAMETHBIMU pe3yJbTaTaMu 0a30BOr0 YpOBHS, COTJIACOBAHBI MEXKIY
co0OM, 4TO TO3BOJSAET PEATM30BHIBATH YIUIYOJIEHHOE M3Yy4YEHUE KaK B paMKax
OTACJBHBIX KJIACCOB, TaK M B paMKax pean3aluu HHIUBUIYAIbHBIX
o0pa3zoBaTeIbHbIX TPACKTOPUM, B TOM YHUCJIE MCIIOJIb3Ysl CETEBOE B3aUMOICHCTBUE
opranmzanuu. [lo 3aBepiieHnn peanu3anuu MPOTPaMMbl YIITYOJICHHOTO YPOBHS
oOyyJaroluecsi CMOTYT JIeTaJlbHEE OCBOUTh Marepuall, OBJIAJeTh PaCHIMPEHHBIM
KPYT'OM MOHSITUN U METOJIOB, PeIlIaTh 3a/1aur 00Jie€ BLICOKOTO YPOBHS CII0KHOCTH.

[IpenMeTHbIe pe3ysbTaThl BKJIIOUYAIOT: OCBOCHHE OOYUYAIOIIUMHUCS HAaYYHBIX
3HaHWM, yYMEHUH H CHOCOOOB NEWCTBHMA, CHEMU(UUECKHX I TPEIMETHON
obnactu «XUMHS», OCHOBbI HAyYHOTO MBIIIJIEHUS; BBl JESITEIBHOCTH 10
MOJIYYEHUIO HOBOI'O 3HAHUWS, €ro HWHTEpIpeTalu, MpeoOpa3oBaHUIO U
NPUMEHEHHIO B PAa3JIMUHBIX YYEOHBIX W PEAbHBIX JKU3HEHHBIX YCIIOBHSX;
00eCIeynBalOT BO3MOKHOCTh YCIIEITHOTO OOYYEHHS Ha CICAYIOMEM YPOBHE
oOpa3zoBaHus.

K xoHiy oOyuenuss ¢ 8 kaacce y oOydaronierocss OyayT c(opMupoBaHbI
CIIEAyIOIIe TpPEeIMETHbIC pe3ydbTaThl H3Yy4YeHUS XWMUU Ha YIrIIyOJIEHHBIM
YPOBHE:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSTHUH: aroM, MOJIEKYIa,
XUMHYECKUM D3JIEMEHT, METal, HEMETAJUI, aJUIOTPOIHs, MPOCTOE BELIECTBO,
CJIOKHO€ BENIECTBO, CMECh (OJHOPOJHAsI W HEOJHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTEINIbHAsE aTOMHasi U MOJIEKYJSIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAasi Macca, MaccoBas [OJIsI XUMHYECKOrO »JJIEMEHTa B COEIMHEHUH,
MOJISIpHBI 00bEM, OTHOCUTENbHAS MIIOTHOCTh Ta30B, OKCU/I, KUCIIOTA, OCHOBAHUE,
coJib, aM(OTEpHBIM OKCHJ, aM(POTEPHBIM THUAPOKCHUJ, XUMHUECKas peaKius,



KJaccuuUKalms peakiuil: peakiiui COeIUHEHUs, PEAKIUU PA3JIOKEHHS], pPEeaKIUu
3aMeIlleHUs, PEaKIUu OOMEHa, SK30- U SHIOTEPMHUUECKHE PEaKIUM; TEIIOBOU
abdexT peakiuu; SAPO aTroMa, IEKTPOHHBIM CIIOW aroma, aTOMHas OpOUTab,
paauyc aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HENOJSIpHAs KOBAJEHTHAs CBS3b,
WOHHAasl CBS3b, WOH, KaTUOH, AaHWOH, pacTBOpP, MaccoBas JOJsA BeEIIECTBa
(mporieHTHas: KOHUEHTpalus) B pacTBOpPE, MOJISIpPHAs KOHIIEHTpALMs BEIIECTBA B
pacTBOpe; BJIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCJIEHUS, OKUCIUTENU U
BOCCTAHOBUTEIIH, OKHCJICHHE 51 BOCCTaHOBJICHHUE, OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHbIE PEAKIIMU, METOJI AJIEKTPOHHOIO OasaHca;

WUIIOCTPUPOBAaTh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKHX TOHATHH H
OPUMEHSATH 3TH MOHATHSA IIPU ONKMCAHUM BEIIECTB U MX MIPEBPALLECHHI;

UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY ISl COCTaBi€HUs (DOPMYJI BEIIECTB
Y YPABHCHUN XUMHUYECKUX PEAKIIUN;

OTpEENsITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTETIEHb OKHCJICHHUS 3JIEMEHTOB B OWHAPHBIX COEIWHEHUSX, NPUHAIICKHOCTh
BEIIECTB K OIPEAEIEHHOMY KJIacCy COeAMHEHUI 0 popMyiaM, BUIbI XUMHYECKOM
CBS3U (KOBJIEHTHOM U MOHHOW) B HEOPTraHUYECKUX COCTUHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsS MAacChl BELIECTB, MOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpUH, 3aKOHA ABOTaIpO U €ro CJIEACTBUM, MPEACTaBICHUI O HAYYHBIX METOAAX
NO3HAHUS, B TOM YHUCJIE DSKCIEPUMEHTAIBHBIX W TEOPETUYECKUX METOJax
UCCJIEIOBAHNUS BEIIECTB U U3yUEHUSI XUMUYECKUX PEaKIUH;

JEMOHCTPUPOBAaTh [OHMMAHUE NEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX NoJjiokeHus B [lepuonnueckoit cucreme:

ONKCHIBATh W XapakTepu3oBaTh TabnuuHyto ¢opmy [lepuoamueckoit
CUCTEMBI XMMHUYECKUX 3JIEMEHTOB: pa3iuyarh MOHATHUS «TJlaBHas noarpynna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymmna)y, «Masbie epHoOAb» U «OOIbIINe
IEPUOIBDY;

COOTHOCUTH 00O3HAuYEHHUs, KOTOpble UMEIOTCs B Tabnuue «llepuonnueckas
cucremMa xumuuecknx odnemeHtoB Jl. WM. MenaeneeBay, ¢ 4YHCIOBBIMH
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsij
aJ11pa, o0IIIee YUCIIO0 IEKTPOHOB U PaclpeielI€HUE X 0 3JIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBSI3b TMOJOXKEHUs J3yieMeHTa B Ilepuoauueckoit cucreme c
pacupeseeHueM 3JIEKTPOHOB IO 3HEPreTUYECKUM YPOBHSM, IOIYPOBHSIM U
OpOUTAIISIM aTOMOB MEPBBIX YETHIPEX MEPUO/IOB;

KJIacCU(UIIUPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHMYECKUE BEIIEeCTBa,
XUMHUYECKUE PEaKUH (110 YUCIy U COCTABY YYaCTBYIOLIUX B PEAKLUHU BEIECTB, 110
TerIoBoMY 3P heKTy);



XapaKTepu30BaTh (ONMUCHIBATh) (HU3UYECKUE W XUMHUYECKHUE CBOKMCTBA
MPOCTHIX U CIOXHBIX BEHIECTB: KUCIOPOAA, BOJOPOAA, BOIbI, O0IIME XUMHUUECKUE
CBOMCTBA OKCHJIOB, KHUCJIOT, OCHOBAHUM U COJIEM, T€HETUYECKYIO CBS3b MEXKIY
HUMU, TOATBEPXKIAs MPUMEpaMU MOJICKYJISIPHBIX YPaBHEHHH COOTBETCTBYOIIMX
XAMUYECKUX PEAKIIUM;

OINMKCHIBATH POJIb KUCIOPOA, BOJOPOAA M BOJABI B MPUPOJHBIX MpOIEccax, B
KUBBIX OpPTaHU3MaX, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYXHOE UCIIOI30BAHNUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TIPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHCHMOCTH OT HX
CcOoCTaBa M CTPOEHHUSA, BO3MOXKHOCTH MPOTEKAHHS XUMHUYECKUX TMPEBpAICHUN B
Pa3ITUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMUYECKOIO AJIEMEHTA B COEJMHEHUH,
MAacCOBYIO JIOJIF0 XMMHYECKOr'0 3JIeMEHTa 1Mo (opmylie COCNUHEHHs, HaXOIUTh
IPOCTEUITYIO (DOPMYITy BEIIECTBA MO0 MACCOBBIM WM MOJBHBIM JIOJISM DJIEMEHTOB,
MacCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MOJSPHYIO KOHIEHTPALMIO BELIECTBA B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUSIM XUMUYECKON PEAKIINU;

PUMEHSITh OCHOBHBIE OIEpaIlii MBICTUTEIBHONU JEATENbHOCTH — aHANU3 U
CUHTE3, CpaBHEHUE, 0000IIeHNE, CUCTEMATHU3aIUI0, KIacCU(UKAIIMIO, BBISIBICHUE
NPUYUHHO-CIICICTBEHHBIX CBSI3€ — 11 WM3yYCHHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIMii, ECTECTBEHHO-HAYYHbIE METO/bI MO3HAHUSI — HAOJNIOJCHHE,
U3MEpEHne, MOJICTUPOBAHUE, DKCIEPUMEHT (pEaIbHBIA W MBICICHHBIA) — HJIs
OCBOEHHSI YUEOHOI'0 COAEpKaHNUS;

packpbIBaTh  CYIIHOCTH  IPOIECCOB  OKHUCJEHUS M  BOCCTAHOBJICHUS,
COCTaBJIAITh YPaBHEHHUS TMPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIU
(MEeTo0M SJIEKTPOHHOTO OajaHca);

YCTaHABIMBATh CBS3U MEXKIY peajbHO HAOIIOJAeMbIMU XUMHYECKUMU
SIBJICHUSIMH M TIPOIIECCAMM, MPOUCXOAAIIMMH B MaKpO- U MHUKPOMHUPE, OOBICHSTH
NPUYUHBI MHOTOOOpAa3usi BEIIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUSI CO 3HAHUAMHU
JIPYTUX Y9€OHBIX MPEIMETOB;

coOmogaTe  mpaBwia  Oe3omacHOM  paboThl B jaboparopuu  OpH
UCIIOJIb30BAaHUM XUMHYECKOM ToOCyAbl W OOOpYAOBaHMS, a Takxke IMpaBuia
oOpalieHusi ¢ BEHIECTBAMU B COOTBETCTBHUM C MHCTPYKLIUSMH BBITIOJIHEHHUS
7a00pPaTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TMONYYCHUIO W COOUPAHUIO
ra3o00pa3HbIX BEHIECTB (BOJAOPOJA U KHUCIOPOJAA), MPUTOTOBIECHUIO PACTBOPOB C
ONpECIICHHOW  MAacCOBOM  JOJe  PACTBOPEHHOTO  BEIIECTBA,  PEIICHHUIO
AKCIIEPUMEHTANBLHBIX 3a7a4 10 TeMe «OCHOBHBIE KIJIACCHl HEOPTaHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIQJCHUE  OCHOBAMM  XUMHYECKOW T'PaMOTHOCTH,
BKJIIOYAIOIIEH yMeHHsI 0€30MacHOro oOpallleHus ¢ BEUECTBAMHU, HCIOIb3YEMbIMU
B MOBCETHEBHOM JKU3HU, a TAKXKE 3HAHWE MPABUII MOBEJICHUS B IEISAX COEPEeKECHUS
3J0POBbS U OKPY’KAIOIIEH CPEBI.

K xonmy oOyuenus 6 9 knacce y oOyuaromerocs OyayT cdopMupoBaHb
CIICAyIOIIMe TPEeIMETHBIC PE3yJabTaThl H3YUYCHHS XUMHH Ha YIIyOJICHHBIM
ypOBHE:

PacCKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHSATUNA: XUMUYECKUHN DJIEMEHT,
aToM, MOJIEKyJla, HWOH, KaTHOH, aHHUOH, JJIEKTPOOTPULATEIbHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PeaKIusi, TeIIoBoi 3P(HEKT peakiiu, MOJIb, MOJISIPHBIN
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEANEKTPOJIUTHI, FIEKTPOJIUTHUECKAS TUCCOLMALMS, PEAKLINH
MOHHOTO OOMEHa, THUIPOIM3 CoJield, oOpaTUMble M HEOOpAaTUMBIE pEaKINH,
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIMU, OKHUCIUTENb, BOCCTAHOBUTEIIb,
OKHCJIGHHUE U BOCCTAHOBJICHUE, OJJICKTPOJIU3, auIoTponusi, amM{OTEepHOCTD,
XUMHUYECKasl CBs3b (KOBaJCHTHAsi, MOHHAS, METAJNINYECKasi), MEKMOJIEKYISIpPHbIC
B3aUMOJICHCTBUS (BOJIOPOJIHASI CBsI3b, CHWIIbI BaH-nep-Baanibca), KOMILIEKCHBIE
COCJIMHEHHUS, KPUCTAINIMYECKUE pEelIeTKH (IPUMHUTHUBHAsA KyOudeckas, 00ObEMHO-
IEHTPUPOBAHHAS KyOuJeckas, rpaHeIeHTPUPOBAHHAS KyOuueckas,
reKcaroHajibHas IUIOTHOYIIAKOBaHHAs), KOPPO3Hsl METaJUIOB, CIUIaBbl; CKOPOCTh
XUMUYECKON peakinu, KaTalnu3, XUMUYECKOE PaBHOBECHE, 3JIEMEHThl XUMUYECKON
TEPMOJIMHAMUKHU KaK OJHOM U3 TEOPETUYECKUX OCHOB Xxumuu; [1/K;

WUIFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATUUA H
MPUMEHATH 3TU NOHSATHUS MPU ONMCAHUH BEUIECTB U MX MPEBPAILICHHI;

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JIJISi COCTaBJIeHUS (DOpMYJT BEIIECTB
Y YPAaBHEHUW XUMUYECKUX PEAKIIN;

ONpENENATh BAJEHTHOCTh M CTENEHb OKHCIICHUS XMMHUYECKUX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOI0 COCTAaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEIECICHHOMY
KJIacCy COeIuMHEHMI 1o (opMmyinaMm, BHIbBl XHMHUYECKOW CBsI3U (KOBaJEHTHOM,
MOHHOM, METaJUIMYeCKOM) B HEOPraHMYECKUX COCAMHEHUSX, 3aps]l HOHA 10
XUMHUYECKON (opmyse, XapakTep Cpellbl B BOAHBIX PacTBOPax HEOPTaHUYECKHUX
COEIMHEHUM, TUIl KPUCTAJUIMYECKOUN PEIIeTKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIca [lepuommueckoro 3akona J[. WM. MeHneneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAaHUE:

ONKCHIBATh W XapakTepu3zoBaTh TabnuuHyto ¢opmy Ilepuoamueckoit
CUCTEMbl XUMHUYECKUX DJJIEMEHTOB: pa3jinyaTh MNOHATUS «A-Tpynmna» u «b-
Tpynmay, «Majible IePUOIb» U «OOIBIIHE IEPUOIBI»;



OOBSCHATH CBS3b TOJIOKEHUS dyeMeHTa B Ilepuoandeckoil cucreme c
pacnpeielieHueM dJIEKTPOHOB IO SHEPreTUYECKUM YpPOBHSIM, MOAYPOBHSIM U
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPUO/IOB;

BBIJICJISITh OOIIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX
coeIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB
OKCHJIOB Y THAPOKCHUIOB) B MpeIesax MajlblX NEPUOJIOB U TJIABHBIX MOArPYII C
Y4E€TOM CTPOEHHUS X aTOMOB;

pPacKpbIBaTh CMBICT TEOPHUH IEKTPOJUTHUECKON qucconralnm, 3akoHa ['ecca
U €ro CJIEJCTBHM, 3aKOHA JEUCTBYIOIIMX MacC, 3aKOHOMEPHOCTEW HM3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMu, HampaBJI€HUS CMEIIEHUS XUMHUYECKOro
pPaBHOBECHS B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(UIIUPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOpPraHWYeCKue BEIIeCTBa,
XUMUYECKHUE peakiuu (10 YUCIIY U COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, 1O
TeII0BOMY 3(QeKTy, Mo arperaTHOMy COCTOSHUIO PEareHTOB, IO H3MEHEHUIO
CTEMEHEeW OKHCIICHUSI XUMHUYECKHX AJIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTHUIO
KaTaJn3aropa);

XapakTepru3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COENMHEHUM, MOATBEPXKAAasi 3TO OMUCAHUE
npuMepaMd  MOJEKYJSPHBIX W HOHHBIX  YPaBHEHHH  COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIUi;

COCTaBJISITh YPABHEHMS: DJICKTPOJTUTUYECKON TUCCOIMALIMU KUCIIOT, 1IeJIoYen
W COJICH; TIOJIHBIE W COKpAIEHHbIE YpaBHEHUS pEaKIHii HOHHOrO OOMEHa;
peakiui, MOATBEPKAAIOIIUX CYHIECTBOBAHME T'E€HETUYECKON CBSI3U MEXKIY
BEII[ECTBAMU Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh  CYIIHOCTh MPOLIECCOB THAPOJIM3Aa COJEH  TMOCPEACTBOM
COCTaBJICHUS KPATKUX HOHHBIX U MOJEKYJSPHBIX YPAaBHEHUN peaKIUi, CYIIHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil  TMOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajaHca ATUX PEaKIINiA;

MpPECKa3bIBATh XapaKTep CPeibl B BOAHBIX paCTBOpax COJIEH;

XapakTepu3oBaTh (OMUCHIBATh) (U3MYECKHE U XHMHYECKHE CBOWMCTBA
MPOCTHIX BEIIECTB (KUCIOPOA, 030H, rpadut, aiMasz, KpeMHul, 6op, a3zot, Gocdop,
cepa, XJop, HATPUM, Kalluil, MarHuM, KJIbLHAN, ATFOMUHUHN, KEI€30, MEIb, LIMHK,
cepebpo) U 00pa30BAHHBIX WMH CJIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJIOPOMA, cepoBomopoi, okcuasl yriepoma (I, 1V),
kpemuus (1V), azora (I, I, I, 1V, V) u dochopa (I, V), cepsr (IV, VI),
cepHHuCTas, cepHas, a3oTHas, ¢docdopHas, yrojapbHas, KpPEMHHUEBas KHUCIIOTHI,
okcunibl U rugpokcuabl MetaioB |A—IlA-rpynn, amomunus, megu (Il), nunka,
xemnesa (11 u 111));



HOSICHSTh COCTaB, OT/AEJbHBIE CIOCOOBI TMOJYYEHUS W CBOMCTBA CIIOXKHBIX
BEIECTB (KUCIOPOACOIEPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCIIOTHl M MX coiiu, ramorenuasl kpemaus (1V) u docdopa (Il u V), okcun u
ruapokcug xpoma (1), nepmanranar xanus;

OIMKCHIBATH POJIb BAXKHEHUIINX M3y4YaeMbIX BEUIECTB B IPUPOIHBIX MPOLECCaX,
BJIUSTHUE HA )KUBBIC OPraHU3MBbI, IPUMEHEHHUE B PA3JIMYHBIX OTPACIISIX YKOHOMHUKH,
UCIIOJIb30BaHUE JIJIS CO3/JaHUSI COBPEMEHHBIX MAaTEPUAIIOB U TEXHOJIOTHIA;

OPOBOJUTH PEAKLMHU, MOATBEPKIAIOIINE KAUECTBEHHBIM COCTaB pPa3IMYHbIX
BEIIECTB, PAClO3HABaTh ONBITHBIM IyTEM COJAEpIKaIIUecss B BOJHBIX PacTBOpPax
WOHBI: XJIOpHUI-, OpomMua-, uoauna-, cyiabdar-, docdar-, kapboHAT-, CHIUKAT-,
cynbdur-, cynbpua-, HUTpPAT- U HUTPUT-HOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHMSI, MarHus, Kajabllus, aJTFOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IUHKA;

OOBSICHATH M MPOTHO3MPOBATH CBOMCTBA BAXKHEHUIIMX M3YYaE€MBIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa U CTPOEHUs, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOWMCTB, BO3MOXHOCTH MPOTEKAHUS XUMHUUYCCKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIOBUAX Ha OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XUMHUYECKOW KHHETUKU U
TEPMOJIMHAMUKHU;

BBIUHCIISATh OTHOCHUTEIBbHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJIF0 XMUMHUYECKOr0 3JeMEHTa Mo (opMysie COEAMHEHHS, MAaCCOBYIO
JIONIF0  BEIIECTBA B PAcTBOpPE, MOJBHYIO JOJI0 XHMHYECKOTO »JJIEMEHTa B
COEIMHEHNHU, MOJSPHYIO KOHIEHTPALMIO BEIIECTBA B pPacTBOpPE, HAXOAUTh
npocTennryro (popMysy BEIIECTBA 10 MACCOBBIM MJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
IPOBOJUTH PACUETHI 0 YPABHEHUSIM XMMHUYECKUX PEAKIMA ¢ y4eTOM HeJoCTaTKa
OJTHOTO M3 PEAareHTOB, MPAKTHYECKOr0 BBIXOJA MPOAYKTA, 3HAYEHUS TEIJIOBOTO
a¢ddekra peakiuu, onpeaelsaTh COCTaB CMECEH;

cobmonate mpaBwiaa Oe3omacHo  paboTel B Jjaboparopuu  Tpu
UCIIOJIb30BaHUM XUMHYECKOM TOCyAbl W OOOpYAOBaHMS, a Takxke IMpaBuia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBHMM C MHCTPYKLUUSMH BBITIOJIHEHHUS
7a00pPaTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TMONYYCHUIO W COOUPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHMaka M  YIJIGKMCIOIO Tra3a) M PEUICHUIo
AKCIIEPUMEHTAJBHBIX 3a7a4 10 TeMaM Kypca, MPEeACTaBIsATh Ppe3yibTaThl
JKcIiepuMeHTa B (hopMe BBIBOJIOB, JI0KA3aTeNIbCTB, IPaUKOB, TAOJIUIl U BBISBISAThH
SMIIMPUYECKUE 3aKOHOMEPHOCTH;

OPUMEHATh OCHOBHBIE OIEpaly MBICTUTEIBHONW AESITENbHOCTU (aHAIHU3 H
CUHTE3, CpaBHEHHE, O00O0OIIeHHE, CHUCTEMAaTU3allUI0, BBISBICHUE MPUUYUHHO-
CJIEICTBEHHBIX CBA3€H) MPU U3YUYEHUU CBOMCTB BEILIECTB U XUMUYECKUX PEAKIUH,
BJIAJICTh €CTECTBEHHO-HAYYHBIMH METOJaMU TMO3HAHUS (HAOIIOJIcHUE, U3MEPEHUE,
MO/JICITUPOBAHKE, SIKCIIEPUMEHT (peabHbIA U MBICJICHHBIN);



OpUMEHSTh  MpaBuja  Oe30macHoro  oOpamieHusi ¢ BeUIeCTBaMH,
UCIIOJIb3YEMBIMM B TIOBCEAHEBHOW JKWM3HM, MpaBWia TMOBEACHUS B LEIAX
cOepexeHus: 3J0pOBbSI W OKPYXKAIONICH NPUPOAHONW Cpeabl, MOHUMATh BpeE.
(OMacHOCTh) BO3JCHCTBUSI HA JKUBBIE OPTraHU3MBI OINPEJCICHHBIX BEIIECTB,
MOSICHATh Ha MIPUMEpax CIOCOObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO
BO3/ICHCTBUSA, 3HAUCHHE KUPOB, OEITKOB, YIIEBOIOB JUIsl OPTaHU3Ma YEJIOBEKa;

UCIIONIb30BaTh TOJYYCHHBIE TpencTaBieHus o chepax mpodeccuoHaTHHOM
NEeATebHOCTU, CBS3aHHBIX C HAYKON U COBPEMEHHBIMH TEXHOJOTUSIMU, KaK OCHOBY
U1l IpoheCCUOHAJIBHOW OpPUEHTAIlMM U JJI1 OCO3HAHHOI'O0 BhIOOpAa XMMHHU Kak
npoGUILHOrO TpenMeTa MpU NPOAOIKEHUM OOyUYeHHS Ha YpPOBHE CPEIHETrO
oOrmero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOUHOU MPOEKTHO-UCCIIENOBATEIBCKONU JIEATEIIbHOCTH
XUMUYECKOM U XHMHKO-3KOJIOIMYECKOM HampaBiIE€HHOCTH, NPUOOPECTH OIMbBIT
NPOBE/ICHUS YUEOHBIX UCCIIEIOBAHUM B YCIOBUAX 00pa30BaTENbHBIX OpraHU3aIUH,
a TakKe opraHu3anuii (IIEHTPOB) JOTMOTHUTEIBHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 10 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 28 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo0.ru/7f41837¢

Hroro no pazueny 38

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Bosnyx. Ilonarue o razax. 19 1 1 bubnnoreka [IOK

' Kucnopoa. Oxcunbl https://m.edso0.ru/7f41837¢c
99 Bonopon. Ilonarue o kucmorax 8 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 18 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 16 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

Hroro no pazneny 61

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuoauueckuii 3aKOH U

31 Ilepnonnueckas cucrema 18 bu6nuoreka LIOK
' XUMHYECKHUX dj1eMenToB 1. U. https://m.edso0.ru/7f41837¢c
MenneneeBa. CtpoeHue atoma
XuMuYeckas CBA3b. Eu6 10K
noInoTeKa
32 ORACHTENbHO- 16 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIC PEAKIINU
Uroro mo pazneny 34
PesepBHOE Bpemst 3 bubmorera [JOK
P P https://m.edsoo0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 136

[NPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcbl
Pa3nea 1. BemecTBo 1 xXuMH4eckasi peakums
11 [ToBTOpenue u yriyosieHne 3HaHUH O 8 bu6nuoreka [IOK
' BEIIIECTBE https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 14 1 1 bubnmoreka [JOK
' XUMHMYECKUX pEaKLuii https://m.edsoo.ru/7f41a636
DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. bu6nuoreka [IOK
1.3 14 1 2
XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 36
Pasnen 2. HemeTa/ibl M X COeTUHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 3 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 10 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mmas XxapaKTepUCTHKa XUMUIECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 12 1 bubmmorexa [JOK
' PYTHEL ’ P https://m.eds00.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 13 1 2 bubmorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KpeMHUH, ux coequHeHus. bop
Htoro mo paznemny 43



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

Paznen 3. MeTa/iibl M HX COeJUHEHUSA

. bubnmoreka [JOK
31 Obupme croHCTBa METAMIOR 10 https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 22 2 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 32
Pa3znen 4. Xumus u okpy:xamomas cpeaa
BelectBa 1 MaTepHaibl B )KU3HU 4EJIOBEKA. bu6mmorexa [IOK
4.1 . 5
OCHOBBI 3KOJIOTHYECKON IPAMOTHOCTHU https://m.edsoo.ru/7f41a636
Hroro no pazueny 5
Paznea 5. O0001menne 3HaHUH
[ToBTOopenue n 06o0IIeHNE 3HAHUN bubnmoreka [IOK
5.1 10 2
OCHOBHBIX Pa3/eJIoB KypcoB 8—9 kiaccoB https://m.edsoo.ru/7f41a636
Hroro no pazueny 10
Pa3nea 6. HazBanue
Hroro 0
bu6mmorexa [IOK
Pesepsrioe Bpens 10 https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11
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HNOYPOYHOE IINIAHUPOBAHHUE

8 KUIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne uudgposBbie
Tema ypoka KonTpoasnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
1 [Ipenmer xumuu. Pons XumMuu B :KU3HU 1 bu6mmorexa [IOK
yeloBeKa https://m.edsoo.ru/ff0d210c
5 [TonsiTue 06 UCTOPUKM BO3HUKHOBEHUS U 1
Pa3BHUTHUS XUMHH. XUMUS B CUCTEME HayK
3 Tena u BemecTBa. PU3NUECKUE U XUMUUYECKHE 1 bubmuotexa [JOK
CBOMCTBA BEIIECTB https://m.edsoo.ru/ff0d210c
4 dOu3NYECKUC U XUMUYSCKUE SBICHUS 1 bubmorera [JOK
https://m.edsoo.ru/ff0d37fa
[ToHsITHE O TEOPETUIECKUX METOIaX TIO3HAHUS
5 B €CTECTBCHHBIX HayKax. MIcTOUHUKH 1 bubmmorexa [JOK
N yKax. https://m.edsoo.ru/ff0d227e
XUMHUYECKON HHPOpMAITUU
[IpencraBneHus: 0 HAYyYHOM IMO3HAHUH HA
SMITUPUIECKOM YPOBHE: HAOIIOICHUE,
6 U3MEpEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE. 1
[Tonstue o MeToax pabOThl C XUMUYECKUMHU
BemecTBamu. OO0pyI0BaHNE ITKOTHHOM
XUMUYECKOH 1abopaTopun
[IpaxTrueckas padora Ne 1 no teme "llpaBuna
7 a0oTHI B 1a0OpPaTOpUU U IPUEMBI OOpalleHUs 1 1 bubmorexa HOK
P patop P " P https://m.edsoo.ru/ff0d23dc
¢ 1ab0paTOPHBIM 000PYAOBAaHHEM
8 Yucrele BENecTBa 1 CMECH 1 bu6nmoreka [IOK



https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/ff0d26ca
bu6mmorexa [IOK

9 CriocoOsI pa3zeseHus cMecei
pasi https://m.edsoo.ru/ff0d26ca
IIpakTueckas padora Ne 2 o Teme
10 "Paznenenue cmeceil (Ha mpuMepe OUNUCTKU bubmmorexa [IOK
8 . " prvep https://m.edso0.ru/ff0d28c8
MTOBAapPEHHOM COJIN)
bu6mmorexa [IOK
11 ATOMBI U MOJICKYJIBI
4 https://m.edsoo.ru/ff0d2a6c
bubmuorexa [IOK
12 XUMHUYECKHE 2JIEMEHTBI
https://m.edsoo.ru/ff0d2be8
13 [TpocTeie U CIIOKHBIC BEIIECTBA bubmmorexa [IOK
p = https://m.edsoo.ru/ff0d2a6c
BemecTBa MoJIEKyISIPHOTO U bubnnoreka [IOK
14
HEMOJIEKYJIIPHOTO CTPOCHHUS https://m.edsoo.ru/ff0d2d50
15 Xumunyeckas popmyna. BareHTHOCTh aTOMOB bubmmorexa LIOK
XAMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2eae
16 3aKOH MOCTOSTHCTBA COCTaBa BEIIIECTB bubmmorexa LIOK
- https://m.edsoo.ru/ff0d2eae
17 OrnpeneneHrie BaJIEHTHOCTA aTOMOB 10O
dbopMynaM OMHAPHBIX COSTUHEHUI
OtHocHTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
18
OTtHOCcuTENbHAS MOJIEKYJISIPHAsI Macca https://m.edsoo.ru/ff0d323c
BrlunciieHuss OTHOCUTENIBHOW MOJIEKYJIAPHOU
19 Macchl BEIIECTB, MOJIIPHON MacChl, MacChl
BEIIIECTB U KOJMYECTBA BEIIECTBA
20 MaccoBas 1011 XMMUYECKOTO 3JIEMEHTA B bubmuorexa [IOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
21 Brruucnenus MaccoBO# 10714 XUMHYECKOTO
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arieMeHTa 1o (popmylie coeIMHeHus

Haxoxxnenne npocreiimiei popmyInbt

22 BEILIECTBA 110 MACCOBBIM JOJISIM 3JIEMEHTOB
Beruucnenus npocreitmeit popmyisi
23 BEILIECTBA [10 MACCOBBIM WJIM MOJIBHBIM JI0JISIM
3JIEMEHTOB
bubnmoreka [JOK
24 Komwaecteo semectsa. Mot https://m.edsog ru/ff0d5230
25 B3auMocBs3b KOM4YeCTBa, MACChl U YUCIIA bu6mmoreka [IOK
CTPYKTYPHBIX €JUHMUI] BEIECTBA https://m.edsoo.ru/ff0d5230
26 MonsipHasi Macca CMECH BEIIIECTB bubamorexa [IOK
https://m.edsoo.ru/ff0d5230
97 MounbHast 1075 XUMHUYECKOT 0 3JIEMEHTA B
COEIMHEHUU
28 Haxoxnenue npocreiimeit GpopMyIibt
BEIIIECTBA 110 MOJIBHBIM JIOJISIM 3JIEMEHTOB
29 XI/II.\./II/I‘ICCI(I/IC SIBJICHHSI. XMMHUYECKAs peaKLIHsl bubmuorexa [IOK
U €€ IPU3HAKA https://m.edsoo.ru/ff0d37fa
30 3aK0H COXpaHEHHUS MAaCCHI BEIIECCTB bubmmorexa [IOK
https://m.edsoo.ru/ff0d3b88
31 ATOMHO-MoJeKyIsgpHas Teopus. JKu3Hb U bu6numorexa [IOK
nearenbHocTs M. B. JlomonocoBa https://m.edsoo.ru/ff0d40c4
bubmuorexa [IOK
32 XHMIIECKHE ypaRHeHI https://m.edso:f ru/ff0d3088
33 THIbI XUMHUECKUX PeaKInit bubmorexa [OK
https://m.edsoo.ru/ff0d3f34
34 Pac4€Tel M0 XMMHUYECKUM YpaBHEHUSAM bubnmoreka [JOK

KOJIMYECTBA U MAaCChl HCXOAHBIX BCIICCTB HJIN

https://m.edsoo.ru/ff0d5708
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MIPOJYKTOB PEaKIUU

Beruncnenus no ypaBHeHUAM XUMHUYECKOU
peakuuu: KOJIMYECTBA BEILECTBA, MACCHI 10

bu6nmmoreka [IOK

35 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce https://m.edsoo0.ru/ff0d5708
pEeareHToB WK MPOAYKTOB peaKInu
Boerunciienus no ypaBHEHHSIM XUMHYECKON
36 pEeaKIMu: KOJIMYECTBA BEIIECTBA, MACCHI 110 bubnmorexa [IOK
M3BECTHOMY KOJIMYECTBY BEILECTBA, MAacCe https://m.edsoo.ru/ff0d5708
peareHTOB WX MPOJIYKTOB PEaKLUU
. bu6mmoreka [IOK
37 O00011IeHre U cUCTEMAaTU3aIM 3HAHUI htts://m.edsoo.ru/F0d40cA
38 Konrponsnas padora Ne 1 mo teme "BemecTBa bu6nmoreka [IOK
Y XUMHUYECKUE peaKIun” https://m.edsoo.ru/ff0d4290
bubmuorexa [IOK
39 Bo3nyx — cmechk ra3os. [lonsTue o razax. htts://m.edsoo.ru/ff0d448e
. . bubmuotexa [IOK
40 3akon ABorajipo. MomsipHbIit 00BEM ra3oB htts://m.edsoo.ru/f0d542e
Brruncnenus o0pEma, KOIMUecTBa BEIIECTBA
41 ra3a 1o U3BECTHOMY €T0 KOJIIMYECTBY bubamorera LOK
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA, 00BEMY
42 OTHOCHUTENbHAS TUIOTHOCTH T'a30B
43 Bbruucienuss OoTHOCUTEIBHOM MIIOTHOCTH
ra3oB
OrnpeneneHre OTHOCUTEIBHON MOJIEKYIISIPHOM
44 Macchl Ta3000pa3HOTO BEIIECTBA 110
M3BECTHOM OTHOCHUTEIBHOMN IIIOTHOCTH
45 BriunciieHus OTHOCUTENbHOM MOJIEKYJISIPHOM

MAacCEI raza I10 U3BECTHOH OTHOCUTEILHOU
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IINIOTHOCTH

OOBEMHBIC OTHOIICHUS TA30B MPH

bubmuorexa [IOK

46
XUMHUYECKHUX PEAKLUAX https://m.edso0.ru/ff0d5708
47 Brruncnenus 005EMOB ra30B Mo ypaBHEHUIO
XUMHUYECKON peaKIiu
48 Kucnopon — sneMeHT u mpocToe BEIIECTBO bubmmorexa [IOK
poA P - https://m.edsoo.ru/ff0d448e
bu6nuorexa LIOK
49 Oxkcuabl
A https://m.edsoo.ru/ff0d4614
50 CriocoObI OTy4eHUsT KHCIIOPOia B bubnmoreka [IOK
1a00paTOPHUH U MPOMBIIIIIEHHOCTH https://m.edsoo.ru/ff0d497a
[Ipaktuyeckas padora Ne 3 o Teme
51 "[TonyueHue u coOupaHue KUCIOPOIa bubmorexa [OK
i P | posa, https://m.edsoo.ru/ff0d4ae?2
W3YYEHHUE €ro CBOMCTB
52 KpyroBoport kucioposa B npupoie
53 O30H — a;mIoTporHas MOIU(DUKATIHS
KHCIJIOpOJia
TemnmoBoit 3ppekT XUMUUECKON PEaKIIuH,
54 TEPMOXUMHUYECKHE YPaBHEHUS, IK30- U bubmmorexa [IOK
P P : https://m.eds00.ru/ff0d4790
SHJOTEPMUUYECKHUE PEAKIIUU
55 Tomumso. Mcrionb3oBaHue yriisl U METaHa B bubnnoreka [IOK
KaueCTBE TOILIMBA. 3arpsA3HEHUE BO3yXa. https://m.edsoo.ru/ff0d4c4a
Beluucnenus no ypaBHEHUAM XUMHYECKOU
peaKIu: KOJIMYECTBa BEIIECTBA, 00BEMA,
56 MAacchl 10 U3BECTHOMY KOJIMUYECTBY BEILIECTBA,
00BEMY, Macce peareHToB WK MPOAYKTOB
peakuuu
S7 KonTponbhas pabora Ne 2 o reme "Bo3nyx.
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Kucnopona. Oxkcuapr"

58 Bomopom — »i1eMEeHT U IIPOCTOE BEIIECTBO bubmmorexa [OK
#OPOA P H https://m.edsoo.ru/ffod4ddo
CrniocoOblI mosryyeHus BOI0poia B bubnnoreka [IOK
59
J1a00paTOPHUH M MPOMBIIIJICHHOCTH https://m.edsoo.ru/ff0d4ddo
[IpaxTrueckas padora Ne 4 o Teme
60 "Tlonyuenue u coOMpaHue BOIOPOIA bubsmorexa HOK
i opat posa, https://m.edsoo.ru/ff0d4f42
W3YYCHUE €r0 CBOWMCTB
61 Hcnons3oBaHue BOJIOPO/a B KauecTBE
TOILUTUBA
62 [Tonsatue o kucmorax u coysix. CocTaB KUCIIOT bubmuorexa [IOK
U CoJIeH https://m.edsoo.ru/ff0d50d2
Brruncienus 00bMa, KOJIMUECTBA BEIIECTBA
63 rasa 1o U3BECTHOMY €T'0 KOJIMYECTB bubmmorexa HOK
Y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WJIN 00BEMY
64 Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO bubnnoreka [IOK
XUMHUYECKON peaKuu https://m.edsoo.ru/ff0d55a0
Bbrurcienus o ypaBHEHUSAM XUMHYECKON
peaKInu: KOJIMYECTBA BEIIECTBA, 00BhEMA,
65 MAaccChl I10 U3BECTHOMY KOJINYECTBY BEIIECTBA bubmorexa HOK
i Y y ’ https://m.edsoo.ru/ff0d55a0
00BEMY, Macce peareHTOB Ui MPOAYKTOB
peakuuu
66 dusnueckue cBoiicTBa Bonsl. Boga B mpupoae bubmorexa HOK
AL, DO PHpOA https://m.edsoo.ru/ff0d587a
67 AHanu3 ¥ CHHTE3 — METOJIbI H3yUSHUS
cOCTaBa BOIBI
. Bbubnuorexa [IOK
68 XuMuUyecKue CBOMCTBA BOJIBI 1

https://m.edsoo.ru/ff0d587a
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69

CocTtaB OCHOBaHUI

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d59e2

70

PactBopsl. PacTBOpUMOCTE BELIECTB B BOJIE

bubmuorexa [IOK
https://m.edsoo.ru/ff0d5b40

71

HaceiieHHbIe 1 HEHACHIIICHHEIE,
KOHLICHTPHPOBAHHBIE U pa30aBIeHHbBIC
pacTBOpbI

bubmuorexa [IOK
https://m.edsoo.ru/ff0d5b40

72

CriocoObI BbIpaKeHUsI KOHLIEHTPAIH
pPacTBOPOB: MAaccoBast JOJIs1 PAaCTBOPEHHOIO
BEILECTBA, MOJISIPHAs KOHLEHTPALUA

73

[Tpaktrueckas padorta Ne 5 o reme
"IIpuroToBieHNe pacTBOPOB C ONPEAEIEHHOMN
MAaCCOBOM J0JIE pacTBOPEHHOTO
BemiecTBa. [ [puroroBiaeHue pacTBOPOB €
onpeacaEHHON MOJISIPHON KOHLIEHTpAIIUEH
pacTBOpEHHOTO BeliecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

74

BrrunciaeHus ¢ UCIIOJIb30BaHUEM MOHSTHS
«MaccoBad A0JI BEIICCTBA B paCTBOPE»

75

Brruncnenus ¢ UCTonb30BaHUEM TTOHSATHS
«MOJISIpHAsi KOHIIEHTpAIUsl PACTBOPEHHOTO
BEILIECTBAY

76

Posib pacTBOpPOB B IPUPOIE U KU3HU
yenoBeka. KpyroBopot BojibI B mpupoe

77

3arpsi3HeHUE NPUPOAHBIX BoJ. OXpaHa u
OYHCTKa MPHUPOAHBIX BOM.

78

Beruuciienus ¢ uCnoab30BaHueM rpadukoB
pPacTBOPUMOCTH ISl PaCUE€TOB PACTBOPUMOCTHU
BELLECTB
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Brranciaenus ¢ UCIIOJIB30BaHUEM MTOHSTHS

7 «MaccoBas J0JIs BEIIeCTBA B PACTBOPE)
BbruncneHus ¢ HCIONb30BAHUEM MTOHSATHS
80 «MOJISIpHAsi KOHIICHTPAIUsI PACTBOPEHHOTO
BEIIECTBAY
Bbrancnenus ¢ ucmosb30BaHuEeM IpaUKOB
81 PaCTBOPUMOCTH I PACUETOB PACTBOPUMOCTHU
BEIIIECTB
82 O06001eHre 1 cucTeMaTr3aIus 3HaHUH
83 Kontponbhas pabora Ne 3 o reme "Bongopoa. bubnmoreka [IOK
Bona. PactBopsl. OcHoBanus" https://m.edsoo.ru/ff0d6342
84 Oxcupsl: cocTaB, KacCupUKaIs, bubmuotexa [IOK
TPUBHAAIBHBIC HA3BAHUS https://m.edsoo.ru/ff0d664e
85 [TomyueHnne 1 XUMUYECKHE CBOWCTBA OKCHJIOB bubmmorexa [IOK
https://m.edsoo.ru/ff0d664e
86 [TonsiTve 0 TUAPOKCUIAX — OCHOBAHUSAX H
KHCIIOPOJICOACPIKAIINX KHCIOTAaX
87 duznueckre 1 XUMUIECKHE CBOMCTBA KUCTIOT bubmmorexa [IOK
https://m.edsoo.ru/ffOdfee2
bubnmoreka [JOK
88 Homyserne xucior https://m.edsog ru/ffOdfee2
. bubmuorexa [IOK
89 Knaccuguraiis ocHOBaHHI https://m.edSO(I)J.: ru/ff0d67ca
N . bubmuorexa [IOK
90 [1én04m, UX CBOKWCTBA U CIIOCOOBI ITOTYICHHUS httos://m.e dsoclfru F0d67ca
91 HepacTBopuMble OCHOBaHUS, UX CBOWCTBA U bu6nmorexa [IOK
CHIOCOOBI TOTYYECHUS https://m.edsoo.ru/ff0d67ca
92 [Tonsitue 06 aM(pOTEpHBIX THAPOKCHUIAX: bubmuorexa [IOK
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XMMHMYECKHE CBOMCTBA U MOJIyYEHHUE.
[IpumeHeHne Ba)XHEUIINX OCHOBAHUM

https://m.edsoo.ru/ff0d67ca

Comnu: coctaB, k1accuuKanus, TpUBUAIbHbIC

bu6nmmoreka [IOK

93
Ha3BaHUsA https://m.edso0.ru/00ad9474
94 duznyeckre 1 XUMUYECKHE CBOMCTBA COJIEH. bubnmoreka [JOK
[Tonyuenue coneit https://m.edsoo.ru/00ad9474
95 ['eneTnueckas cBA3b MEKy KilaccaMu bu6nuoreka [IOK
HEOPraHUYECKUX COECAUHEHUI https://m.edso00.ru/00ad9a50
[TpakTrueckas padota Ne 6. Permenue
96 SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME bubnmoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN»
Boruncnenus no ypaBHEHUSIM XUMHYECKOMN
peaKkLuu: KOJIMYeCcTBa BelllecTBa, 00bEMa,
97 MacChl IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WJIH MPOAYKTOB
peakuuu
Brruncnenus Mmaccbl NpoayKTa peakiuy 1o
M3BECTHOM Macce OJHOT0 U3 UCXOIHBIX
98 BEIIIECTB, B3SITOTO B BHJIE pacTBOpa bubamorexa [IOK
’ N p pa, https://m.edso00.ru/00ad9ch?2
COJIEPIKaILETO ONPENEIEHHYI0 MAaCCOBYIO
JIOJIF0 paCTBOPEHHOTO BEILIECTBA
Kontponbnas padota Ne 4 o reme
" bubmuotexa [JOK
99 OCHOBHBIC KJTACCHI HEOPTaHUICCKUX
o https://m.edsoo.ru/00ad9ela
COeIMHEHU N
100 IlepBble MONBITKH KiacCU(pUKALIUU bubnnoreka [IOK
XUMHUYECKUX IIIEMEHTOB https://m.edsoo.ru/00ad9ffa
101 [TonsTHE O TpyNIIaxX CXOIHBIX 2JIEMEHTOB
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DneMeHTbI, KOTOpble 00pa3yloT aM(pOTepHbIE

102
OKCHJIBI ¥ TUAPOKCHIBI
103 Ilepuoanueckuii 3akoH. OTKpbITHE bu6nmorexa LIOK
[Teproanueckoro 3akoHa https://m.edsoo.ru/00ada52c
KopoTtkonepuoHas u JyIMHHOTIEPUOIHAS
104 (bopMH Ile pno aneCKoII[?I CI/ICTGMS " brbmworexa LIOK
P pHOA https://m.edsoo.ru/00ada52c
xuMudeckux ayemenToB [[.1. Menaeneena
bu6nuorexa LIOK
105 Heprtost u rpymet https://m.edsoo.ru/00ada52c
106 OCHOBHBIE CBEJCHHUS O CTPOCHHUN aTOMOB bubmorexa LIOK
a p https://m.edsoo.ru/00ada342
bubmuorexa [IOK
107 CocTas aTOMHBIX s1Cp https://m.edsoo.ru/00ada342
108 N30Tomnbl Kak pa3HOBUIHOCTU aTOMOB bubnuoreka [IOK
XAMHUYECKOTr0 3JIEMEHTA https://m.edsoo.ru/00ada342
bu6mmoreka [IOK
109 DIICKTPOHEI https://m.edsoo.ru/00ada6bc
bubmuorexa [IOK
110
DIICKTPOHHAA OPOHTAIT: https://m.edsoo.ru/00ada6bc
DHepreTu4yecKrue ypoBHU U OJLYPOBHHU aTOMA; bubnmoreka [JOK
111
S-, p-, d-opOuTanu https://m.edsoo.ru/00ada6bc
112 DJEeKTPOHHBIE KOH(PUTYpaLIUU U AIEKTPOHHO- bub6nmoreka [IOK
rpadudeckue GopMysIbl aTOMOB https://m.edsoo.ru/00ada6bc
CtpoeHue 2JIEKTPOHHBIX 000JI0YEK aTOMOB
113 nepBbIX 20 XUMHUYECKHUX JIEMEHTOB bubmorexa LOK
P . https://m.edsoo.ru/00adaébc
Ilepnonnueckoi cucremst .M. Menneneena
114 3aKOHOMEPHOCTH U3MEHEHHUS paJnyca aTOMOB

XUMHNYCCKHUX 3JICMCHTOB, MCTATJIIMYCCKUX U
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HEMETAJUTMYECKUX CBOMCTB IO TPYIIaM U
neproaam
115 3MmeHeHre CBOUCTB COEMUHEHUN XUMUUYECKUX 1
AJIEMEHTOB B MIEPUOIaX U TPYIIax
XapaKkTepUCTHKA XUMHUYECKOTO JJIEMEHTA 10
. bu6nmmoreka [IOK
116 ero nosioxkeHuto B [lepuoguveckoit cucteme 1
https://m.edsoo.ru/00ada824
J.W. Menneneesa
3nauenue [lepuonnyeckoro 3akoHa u
117 [leproanuyeckoii CUCTEMBI XUMHUYECKUX 1 Bubmorexa ITOK
pHon https://m.edsoo.ru/00ada96e
AJIEMEHTOB JIJIS Pa3BUTHS HAYKH U MPAKTHUKU
DNeKTPOOTPUIIATETFHOCTh XUMHUECKUX bubnnoreka [IOK
118 1
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [IOK
119 KoBaneHnTHas monsapHas cBiI3b 1
p https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
120 KosanieHTHast HEMTONAPHASA CBI3b 1
p https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
121 HMonnas cBA3b 1
https://m.edsoo.ru/00adac34
122 DIIEKTPOHHBIE B CTPYKTYPHBIE (POPMYJIBI 1
BEIIIECTB
123 Kpucrannmuueckue u aMop(hHbIE BEIIECTBA 1
124 Tunbl KPUCTAIITMYECKUX PEIIETOK U UX 1
XapaKTEPUCTUKU
[TpuunHBl MHOTOOOpa3Us BELIECTB,
125 3aBUCHUMOCTE CBOMCTB BEIIECTB OT COCTaBa U 1
CTpOCHHUS
bu6nmoreka [IOK
126 CreleHp OKUCIIEHUS 1
https://m.edsoo.ru/00adae28
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bu6nmmoreka [IOK

127 OKHCIIUTETEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1 https://m.edso0.ru/00adb076
128 XUMHUYECKHE 3JIEMEHThI — OKHUCIIUTEIU U 1 bubmuorexa [IOK
BOCCTaHOBUTEHU https://m.edso0.ru/00adb076
CocTtaBieHue ypaBHEHUI OKHCIUTENBHO-
129 BOCCTAHOBUTEIBHBIX PEAKIIHI, METO]] 1 Bubmmorexa ITOK
https://m.edso00.ru/00adb076
3JIEKTPOHHOTO OanaHca
BrrunciieHus o ypaBHEHHUSIM XUMHYECKON
peakiru: KOJIMYeCcTBa BEIIeCTBa, 00hEMa,
130 MaccChl IO H3BECTHOMY KOJIMYECTBY BEIIECTBA, 1
00BEMY, Macce peareHTOB WM MPOAYKTOB
peakuuu
Brrunciienus npocreniein MoJIeKyJIIpHOU
131 (bopMyIibI BEIIECTBA IO U3BECTHBIM MacCOBBIM 1
JIOJISIM DJICMEHTOB
132 O0001Ienre U cUcTEMAaTH3aIA 3HAHAHN 1
133 Konrtponsnas padora Ne 5 o reme "Ctpoenue 1 bubnnoreka [IOK
aroMa. XUMHUYECKas CBI3b" https://m.edso0.ru/00adb486
134 O06001IeHNEe U CUCTEMAaTU3AIN 3HAHUI
135 O06o001IeHre U CUCTEMaTH3aIisl 3HAHUH
136 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
OBHIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 136
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9 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
Ne nu(ppoBbIe
Tema ypoka Konrpoabusie | IIpakruyeckue
n/n Bceero o0pa3oBaTesibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
1 CtpoeHue aToMOB 1
P https://m.edsoo.ru/00adb59e
[TocnenoBaTeTbHOCTH 3aMIOTHEHUS
2 AJICKTPOHHBIX OPOUTAIICH aTOMOB MaJIbIX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb59e
MEePHOIOB
3 Oco0eHHOCTH 3aMOTHEHUS ANEKTPOHHBIX 1
opbuTanell aTOMOB OOJBIINX NEPHUOJIOB
4 CremneHb OKUCIICHUS U BAJIEHTHOCTD 1
5 Buabsr xXuMu4aeckoil cBs3u 1 Bubmrorexa ITOK
https://m.edsoo.ru/00adbac6
OOMeHHBI! 1 JOHOPHO-aKIETITOPHBIN
6 MEXaHU3M 00pa30BaHMsI KOBAJICHTHON CBSI3H. 1
MexMOoIeKynsipHble B3aUMOCHCTBHS
Tunsl KPUCTATTMUECKHUX PELIETOK,
7 O0COOCHHOCTH CTPOEHUS KPUCTAITHIECKUX 1 bubmorexa LIOK
. p P https://m.edsoo.ru/00adbac6
peméToK
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA
8 KPUCTAJUTMYECKOMN PEIETKN U BUIA 1
XUMUYECKOHN CBA3U
9 Knaccudukanus XuMU4eCcKuX peakiuii mo 1 bub6nnorexa LIOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edso0.ru/00adbch0
10 DHepreTuka XUMUYECKUX PEaKLIUi. 1
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TennoBoii 3 PeKT XUMUIECKON peaKuu

11

3akoH ['ecca u ero ciaeacTBus

12

Beruuciienus no TepMOXUMUYECKOMY
YPaBHEHHUIO PEAKIMU: TEIUIOBOro 3¢ dekra
XMMHUUYECKON PEaKIMU 110 KOJINYECTBY
BEIIECTBA, Macce WIH 00bEMY
IPOpEearupoBaBIIEro WK 00pa30BaBIIETOCS
BEILIECTBA

13

[loHsiTHE O CKOPOCTU XUMHYECKOUN peaKInu.
3aKOH JIEMCTBYIOIIMX MAacC

bubmuorexa [IOK
https://m.edsoo.ru/00adbe9a

14

Oueprus aktuBaiun. [loHsTHE 0 KaTamm3e.
®epmenTtsl. UHTrHOUTOPBHI.

15

16

@DaKTopsl, BIUAIOLIUE HA CKOPOCTh
XMUMUYECKON peakuu

ITonsTHE O XUMHYSCKOM PaBHOBCCHH,
npunuuin Jle [latense

bubmuorexa [IOK
https://m.edsoo.ru/00adc28c

17

@DaxTOpBI, BAUSIOLINE Ha COCTOSHUE
XMMHYECKOIO PABHOBECHS.
[IporaozupoBanue BO3MOKHOCTH
MIPOTEKAaHNsl XUMUUYECKHUX IPEBpAIICHUN B
Pa3IUYHbIX YCIOBUIX

18

OKHUCIUTEIBHO-BOCCTAHOBUTENLHBIE
peakiuu

bubmuorexa [IOK
https://m.edsoo.ru/00adcade

19

BaxHble OKHCIUTENN U BOCCTAHOBUTEIIN.
Ilepmanranar xanus

20

CBoifcTBa NPOCTHIX BEILECTB — METAJIIIOB U
HEMETaJUIOB, KUCJIOT U COJIEl — B CBETE
MIPECTABICHUH 00 OKUCIUTEIBHO-
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BOCCTAaHOBUTCIIBHBIX PCAKIUAX

[paktudeckast padora Ne 1. Pemenue
HKCHEPUMEHTAJIBHBIX 3324 110 TeMe

bu6nmmoreka [IOK

21
«OKHUCIUTEFHO-BOCCTAHOBUTEIHLHEIE https://m.edsoo.ru/00addbfa
peaKIum
Kontponbnas padorta Ne 1 mo teme
22 «OCHOBHBIEC 3aKOHOMEPHOCTH MTPOTEKAHUS
XUMHUYECKUX PEAKIIUIN»
23 PacTBOpeHne kak PU3NKO-XUMUYECKUI
MpoIIecc
24 DIIEKTPOJIUTHI U HEDJIEKTPOIIUTEI bubmmorexa [OK
p P https://m.edsoo.ru/00adcd68
25 Teopus 3NEKTPOITUTHUECKON JUCCOLUAIIN bubmorexa [OK
p p https://m.edsoo.ru/00adcd68
26 Honnoe npousBenenune Boabsl. BogopoaHsril
oKa3areib
97 DIEeKTpONUTHYECKAs! AUCCOLMALIMS KUCTIOT,
OCHOBAHUH U coJIel
bu6nmmoreka [IOK
28 Peakimu noHHOro ooMeHa
1 https://m.edsoo.ru/00add448
CBOICTBA KHCJIOT, OCHOBAHUM M COJICH B
29 CBETE IIPEACTABICHUN 00 bubmorexa [IOK
p N https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOITHAITIT
30 KauecTBeHHBIE pEaKIIK HA HOHBI bubmorexa LOK
p https://m.edsoo.ru/00addbfa
[TpakTraeckas pabora Ne 2. Pemenue
bu6nuoreka [IOK
31 AKCHEPUMEHTAIBHBIX 3324 110 TEME

<<9J'IGKTpOJ'II/ITI/I‘-ICCKa$I Jucconuanusr»

https://m.edsoo.ru/00addbfa
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bu6nmmoreka [IOK

32 IM'uaponus coneit
o https://m.edsoo.ru/00add9d4
33 HonHble ypaBHEHUS THIPOIM3a COJIEH
[paktuyeckas padora Ne 3. Pemenue
34 AKCIIEPUMEHTANBHBIX 3a7a4 10 TEME
«'unponus conein»
Brruucnenust Macchl IpoayKTa peakiuu 1o
M3BECTHOM Macce OJJHOTO M3 UCXOJAHBIX
35 BEIIECTB, B3STOTO B BHJIE PACTBODA,
COJIepIKalIero onpeieaEHHYI0
KOHIEHTPALUIO PACTBOPEHHOTO BELIECTBA
Kontposnbnas padorta Ne 2 o teme
36 "I NEKTPOIUTHUECKAS JUCCOUAIINI bubmmorexa LOK
P . https://m.edso0o.ru/00addecO
XUMUYECKUE peakiMi B pacTBOpax
37 OO6mas xapakTepucTHKa HEMETAJIIOB
38 OO01mas xapaKTepUCTHKA rajJoreHOB bubmmorexa [IOK
P P https://m.edsoo.ru/00addfe2
XHUMUYECKUE CBOWCTBA raJIOT€HOB. bubnuotexa [IOK
39 .
XHUMHUYECKUE CBOMCTBA XJI0pa https://m.edsoo.ru/00addfe2
bu6mmoreka [IOK
40 Xnoposogopon. ColsiHast KHCII0Ta
POBOLOPOA https://m.edsoo.ru/00ade104
[Ipaktuyeckas padora Ne 4 o teme
41 "[lony4yeHue CoIAHONU KUCTIOThI, U3yUYCHHE €€ bubmorexa LIOK
. i B » 131 https://m.edsoo.ru/00ade348
CBOICTB
42 [TonsiTHE O KUCTOPOACOAEPKAMUX KACITOTAX
XJIOpa U UX COJISAX
43 Bbruucnenust no ypaBHEHUSM XUMHUYECKUX bubnmoreka [JOK

peaKkIii, €ClIi OMH X PEarcHTOB JIaH B

https://m.edsoo.ru/00ade488
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N30BITKE

Baxxneiimme coequHeHus Xjiopa 1 ux

44 HAXO0XJICHHUE B IPUPOJIC
45 OO0mas xapakTepucTuka 31eMeHToB VIA- bubmuotexa [IOK
IPYIIIBI https.//m.edsoo.ru/00ade64a
46 CtpoeHue U CBOMCTBA IPOCTOTO BEIIECTBA bubnuoreka [IOK
cepbl. AJUTOTPOTIHbIE MOIU(UKAIIUH CEPBI https://m.edsoo.ru/00ade64a
47 CepoBonopo, cTpoeHue, Gu3nIecKue u bubnmoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
bu6mmoreka [IOK
48 Oxcupsl cepsl https://m.edsoo.ru/00adea28
49 CepHucTast KUCIIOTa U €€ COJIH.
50 CepHas KUCJIOTa U €€ COJIN
[TpombIIIEHHOE TTOTyYEHUE CEPHOU bubnmoreka [IOK
51
KHMCJIOTBI https://m.edsoo.ru/00adec8a
Haxoxnenue cepbl 1 €€ COETUHEHUN B
52 npupoe. XMMHUYECKOe 3arps3HeHHe
OKpY’Karolllel cpesibl COeAMHEHUSMHU CEPbI
Berarcnenuss Macchl IPOAYKTa PEAKITHH 110
53 M3BECTHON MacCOBOM (F())G’b}g;[HOI;I) noite (%) bubmorexa LIOK
https://m.edsoo.ru/00adec8a
€r0 BBIX0J1a OT TEOPETUIECKH BO3MOXKHOTO
Breruucnenust MmaccoBoit (00bEMHOI) 10TH
54 (%) BBIXOJA MPOYKTA PEAKIIUHU T10 bubnmnoreka [JOK
U3BECTHOM Macce (00BEMY) HCXOIHOTO https://m.edsoo.ru/00adec8a
BEIIECTBA U MPOIYKTa PEaKIun
55 OO01as xapakTepucTuKa 3JeMeHTOB VA - bubnmoreka [JOK
TPYIIIbI https://m.edsoo.ru/00adeea6
56 A30T, pacipocTpaHeHUE B IPUPOJIE, bubnmoreka [JOK
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(bl/ISI/I‘ICCKI/Ie 1 XMMHYECKHE CBOMCTBA

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

57 AmMuax, ero Gpu3NYeCKue U XUMHUYECKUE bub6nuorexa LIOK
CBOICTBa https://m.edsoo.ru/00adf004
bu6nuoreka [IOK
58
Conn ammonms https://m.edsoo.ru/00adf004
[IpaxTrueckas padora Ne 5 o Teme
59 "TlorydeHne aMMuaKa, U3ydeHUe ero bubmmorera LOK
N v B > YA https://m.edsoo.ru/00adf180
CBOICTB
60 Oxkcwunpt azota (I, I1, 111, IV, V)
bu6nmmoreka [IOK
61 A3oTHCTas KUCIO0Ta. A30THAsI KHCJIOTA https://m.eds00.ru/00adf306
62 [IpoMBbIlIEHHOE [TOTYy4YEHUE a30THON bubnmorexa [IOK
KHUCIIOTBI https://m.edso0.ru/00adf306
Hutpatsl 1 HUTpUTBL. XUMUYECKOE
63 3arps3HEHHE OK arolied cpesl bubmmorexa [OK
P Py P https://m.eds00.ru/00adf518
COCIIMHEHUSIMU a30Ta
64 docdop, amToTpoInHbIe MOAUPHUKAIIUN bubnnoreka [IOK
dbocdhopa https://m.edsoo.ru/00adf68a
65 Oxkcunpl pochopa (111, V) u dochopras bubnunoreka [IOK
KHUCJI0Ta https://m.edsoo.ru/00adf68a
[ToHsiTHE O MHUHEPATILHBIX YAOOPEHUSX.
66 3arpsi3HEHHUE 1T If OJTHBIX g(f[ OéPMOB bubmmorexa [IOK
p PHpOA % https://m.edsoo.ru/00adfc20
cOoeTMHEHUSAMU a3oTa u ocdopa
67 VYriepon, ero aloTponHbIe MOAU(DUKAIIUN U bubnmnoreka [JOK
CBOICTBa https://m.edsoo.ru/00adfd9c
Oxcupl yriaepojaa, ux (pu3ndeckue u
ARt YIEP ﬂu ¢ bu6nmoreka [IOK
68 XUMHYECKHE CBOMCTBA. DKOJIOTHYCCKUE

MpOoOJIEMBI, CBSI3aHHBIE C OKCHIOM YIIepoJa

https://m.edsoo.ru/00adfebe
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(V)

[paktudeckue paboTel Ne 6 1o Teme

' bub6mmorexa [IOK
69 Tlonyseriie OKCHf[a yznep ona (IV) u https://m.edSO(I)_.[ ru/00ae027e
U3Y4YEHHE €r0 CBOMCTB
N bubmuorexa [IOK
70 YrompHas KHCIOTa i e€ con https://m.edso0.ru/00ae006¢
71 [lepBoHavasbHbIE OHATUS 00 OPraHUYECKUX bu6mmoreka LIOK
BEIIECTBAX KaK O COEAMHEHUAX YIIIepoaa https://m.edsoo.ru/00ae054e
79 IIpupoaHbIe HICTOYHUKH YTIIEBOLOPOAOB U UX bubnnoreka [IOK
POJIb B OBITY U TPOMBIIIICHHOCTH https://m.edsoo.ru/00ae054e
[TonsiTne 0 OMONTOTUYECKU Ba’KHBIX
73 OpPTraHMYeCKHX BEIeCTBaX — XKHUpax, Oenkax
U yriieBojax
74 Kpemuuii, ero pusuueckre u XuMHYECKHE bubnmoreka [JOK
CBOMCTBA https://m.edso00.ru/00ae080a
Oxkcun kpemuus (IV), kpeMHueBast KUCOTA, bubnuoreka [IOK
75
CUJIMKATBI https://m.edso00.ru/00ae080a
76 bop. bopHnas kucnora
[IpakTrueckas padora Ne7. Pemenue
77 SKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME bubmnorexa [OK
. https://m.edso0.ru/00ae0bf2
«Baxneire HeMeTaIbl U UX COCTMHEHUS»
Boeruucnenust maccol (00bEMa; H.Y.)
MIPOJYKTa peakluu Mo JaHHOM Macce
78 (00BEMY) HCXOTHOTO BEIIECTBA,
COJIEPIKaLEro OIPEIEIEHHYI0 MaCCOBYIO
JIOJIIO TIPUMECEN
79 Kontponbnas padora Ne 3 o teme bubnmoreka [IOK

«Baxxgelnme HeMeTAJIbI U UX

https://m.edsoo.ru/00ae0el18
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COCAUHCHUA».

OO01mast XapaKTepUCTHKa XUMUICCKUX

bubmuorexa [IOK

80 AJIEMEHTOB — METAJUIOB HA OCHOBAaHUM HX httos://m.edsoo.ru/00ae103e
nojoxenus B [ICXD /.. Menaeneena
bubmuorexa [IOK
81 Meraubt A~ b-rpymn https://m.edso00.ru/00ae103e
MeTtaimudeckasi CBsI3b U METAJUTHYCCKAS
82 KpUCTAJUTMYECKasl pelI€TKa. 3aBUCUMOCTD bubmuotexa [IOK
(U3NYEeCKUX CBOMCTB METAJIJIOB OT CTPOEHUS https://m.edsoo.ru/00ae103e
KPHUCTAJIJIOB
83 OO01mue XUMUYECKHE CBOMCTBA METAJNIOB bubmmorexa LIOK
https://m.edso00.ru/00ae1156
84 OO6mmue criocoObl MOTYYSHHS METAJIIOB, bubnmorexa [JOK
MeTautyprus. CruiaBbl https://m.edso0.ru/00ae1156
85 DIIEKTPOJIN3 PACILIABOB U PACTBOPOB COJIEH
KaK OJTMH U3 CIIOCOOO0B TOTYUYCHISI METAJIOB
86 Brruncnenus mo ypaBHEHUSIM 3JIEKTPOITU3a
pacIuIaBoB U pacTBOPOB BEIIIECTB
87 [TonsiTHE O KOPPO3UU METAJLIOB bubmorexa LIOK
https://m.edso00.ru/00ae1278
Brrunciienus cocraBa cMecei ¢
88 WCIOJIb30BAaHUEM PEIICHUSI CUCTEM
YpaBHEHUN
89 PaznuuHble TUITBI BBIYUCIIEHUN 110
YpaBHCHUSM XUMHYECKHUX PEAKITHHA
bubmuorexa [IOK
90 Mertannsl A-rpyni. [eno4unsie MeTab! htts://m.edsoo.ru/00ae14b2
91 Haxoxnenue B npupoje. CBoiicTBa bu6nmoreka [IOK
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IICJIOYHbIX METAJIJIOB

https://m.edso0.ru/00ael4b2

92 Oxcuabl ¥ THAPOKCUIBI HATPUS U KaJTHS bubmorexa HOK
https://m.edsoo.ru/00ae14b2
bubnmoreka [JOK

93 [Ilenouyno3eMenbHBIE METAILIBI httos://m.e dSO(I)_.[ru 100261568

94 Baxneiinme coefuHEHUs Kablys, bubnmoreka [JOK

CBOMCTBA, IPUMEHEHNE https://m.edsoo.ru/00ae15e8

95 XKéctkocTh BOABI M cIOCOOBI €€ yCTpaHEeHUs ]f?t?r?sﬂlpllr(\)::;(si(])_[:a/}é 0261886

96 [IpakTrueckas padora Ne 8 mo Teme bubnmoreka [JOK

"YKEcTkOCTh BOJIBI U METOJIBI €€ yCTpaHEeHHs" https://m.edsoo.ru/00aelae8
. bubnmoreka [JOK
o7 AiomuHHi https://m.edSO(I)_.[ ru/00aelc64
98 AmdoTepHble CBOWCTBA OKCUAA U bubmmoreka [IOK
TUJIPOKCHJIA ATTFOMUHHUS https://m.edsoo.ru/00aelc64
99 OOm1ast xapakTepHUCTHKa MeTaIIoB b-rpymm
(OGOYHBIX TOATPYIIIT)
100 [lepBoHayanbHbIE MPEACTABICHUS O
KOMIUIEKCHBIX COSIMHEHHAX
101 Mens u cepedpo
102 [IpencraBneHust 06 aMMHAYHBIX KOMIUIEKCAX
cepebpa u Mmeau
103 Huak
104 Am@oTepHbIe CBOIICTBA OKCHA U
TUIPOKCHU/IA IMHKA
bubnmnoreka [JOK
105 Keneso https://m.edsog ru/00ae1d86
106 Oxcupl, TUIPOKCUBI 1 conu xenesa (1) n bubmuotexa [IOK
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xenesa (I1I)

https://m.edso0.ru/00ae1d86

107

UyryH u cTanp — CILIaBHI Kelle3a

bu6mmoreka [IOK
https://m.edsoo0.ru/00ael1d86

108

[paktuyeckas padora Ne 9. Pemenue
AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME
«BaxHelnye MeTaJIbl U UX COSTUHEHMU

bubmuorexa [IOK
https://m.edsoo.ru/00ae3de8

109

Brruncienus cocraBa cMeceil ¢
WCIIOIb30BAHUEM PEIICHUS CUCTEM
YPaBHEHUI

110

Pa3nuuHble TUIIBI BBIYMCIIEHUI MO
YPaBHEHUSIM XUMUYECKUX PEAKIIUIA

111

Konrponsnas padora Ne 4 o teme
«BaxHeiie MeTauIbl U UX COETUHEHUS

112

be3onacHoe ucnonb30BaHUe BEIIECTB U
XUMHUYECKHUX PeaKIHil B ObITY

bubmuorexa [IOK
https://m.edso0.ru/00ae3f50

113

HoBbie MaTepuanbl 1 TEXHOJIOTUU.
[IpuHIMIBI «3ENEHON XUMUNY

bu6nmmoreka [IOK
https://m.edso0.ru/00ae3f50

114

Xumus u 3A0POBLC

115

XUMHUECKOE 3arps3HEHNE OKPYKAIOIeh
cpenbl. [lonsiTHE O IpEeACIBHO JOMYCTUMOM
koHneHTpanuu Bemects (I[TIK)

bubmuorexa [IOK
https://m.edsoo.ru/00ae4270

116

DKOJIOTHYEeCKHE TTPOOIIEMBI, CBSI3aHHBIE C
COCIMHEHUSIMH YTIIEPO/ia, a30Ta, CEPHI,
TSOKEITBIX METAIIIOB.PONTE XUMIH B pelieHnn
HKOJIOTHYECKUX MTPOOIIeM

bubmuorexa [IOK
https://m.edso0.ru/00ae4270

117

[Tepuonnueckuii 3akoH u Ilepuonnueckas
CHUCTEMa XUMHYECKUX DJIEMEHTOB B CBETE
TEOpPUH CTPOEHHS aTOMa



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

118

3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHUYECKHX JIEMEHTOB U UX COETMHEHUH B
[IEpUOJAX U IpymIax

119

Crpoenue BeniecTBa B TBEPAOM, KUJIKOM U
ra3000pa3HOM COCTOSTHUU. Buib
XUMHUYECKOH CBA3U

120

Krnaccupukanuss XaMUYEeCKUX PEaKITHii 1o
pa3IUYHBIM IPU3HAKAM

121

[Iporno3upoBanue BO3MOKHOCTH
MIPOTEKAHUS XUMUYECKHX ITPEBPAILCHUI B
Pa3IMYHBIX YCIOBHUSAX HA OCHOBE
MPEJCTABIECHUA XUMUYECKOW KHHETUKHU U
TEPMOJIUHAMUKHU.

122

XUMHUYECKUE peaKkK B PacTBOpax.
I'maponus conen

123

124

CBolicTBa KMCJIOT, OCHOBAaHHUI U COJIEH B
CBETE MpeJCcTaBlIeHU 00
AJIEKTPOIUTUYCCKOMN TUCCOLIUAIIN
OKHCIUTETBHO-BOCCTAHOBUTEILHBIE
peakIu. DIEKTPOIIHU3.

125

[paktuyeckas padora Ne 10. Pemenune
9KCTIEPUMEHTAIBHBIX 33]1a4 110 TEMe
«XMMHUYECKNE PEaKIuu»

126

[IpakTrueckas padora Ne 11. Pemenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
«MeTael, HEMETAJIJIBI ¥ UX COEITUHEHUS

127

Pe3epBHblii ypok. Penienue TpeHUpOBOYHBIX
3amannii B popmare OI'D




Pe3epBHbiii ypok. Pemnienue TpeHUpOBOYHBIX

128 . 1
3agannii B popmare OI'D

129 PesepBHbIii ypok. Penienue TpeHMpOBOYHBIX 1
3agaHuii B popmare OI'D

130 PesepBHbIii ypok. Perienne TpeHUpOBOYHBIX 1
3amanuii B popmare OI'D

131 PesepBHbIii ypok. Perienre TpeHUpOBOYHBIX 1
3agaHuii B popmare OI'D

132 Pe3epBHblii ypok. Penienue TpeHUpOBOYHBIX 1
3ajanuii B popmare OI'D
PesepBHbIii ypok. Perienue TpeHUpOBOYHBIX

133 . 1
3aganuii B popmare OI'D
Pe3epBHblii ypok. Penienue TpeHUpOBOYHBIX

134 . 1
3ajanuii B popmare OI'D

135 PesepBHbIii ypok. Pemenue TpeHUpOBOYHBIX 1
3aganuii B popmare OI'D

136 Pe3epBHblii ypok. Penienue TpeHUpOBOYHBIX 1
3aganuii B popmare OI'D

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM ITPOTI' PAMMBbI

8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTara
1 [To teme: «IlepBoHavanbHble XUMHUUECKHUE TOHITHSI
packpbIBaTh CMBICI OCHOBHBIX XMMMYECKHX IOHSITHHM: aTOM, MOJEKYJa,
XMMHMUYECKHHM 3JIEMEHT, IPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(ogHOpOAHAs M HEOJHOPOJHAsI), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEILECTBA, MOJb, MOJIIpHAs Macca,
11 MaccoBas JI0JIsl XUMUYECKOTO JIEMEHTa B COCIMHEHHUH, MOJIAPHBIN 00BEM,
XMUMHYECKasl peakiusi, Kiaccu(uKaluus peakuui: peakiuu COeIUHEHHS,
peaKIMU pa3joXKEeHHUs, PEeaKIMM 3aMeleHMs, peakluu OOMeHa, 5K30- U
SHIOTEPMHUECKUE pPEaKIMH, TeIuloBod d3(QeKkT peakuuu, pacTBop,
MaccoBas J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTpAaIHsl) B pacTBOpe
12 WUTIOCTPUPOBaTh  B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKMX TIOHATUH U
' IPUMEHATDH ITH MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBPALLEHUI
13 UCIIOJIb30BaTh XUMUUECKYIO CUMBOJIMKY /JIsl COCTaBJIEHUs ()OPMYIT BELLIECTB
' Y YPAaBHEHUN XUMHYECKUX PEAKIUI
14 packpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUs, 3aKOHA ABOraapo
1.5 OIIpeNIeNATh BAJICHTHOCTh @TOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX
16 KJacCU(UUUPOBATh XUMHUYECKHE peakuud (10 YHUCIy M  COCTaBy
' YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 (DHeKTy)
1.7 BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB
18 BBIUMCIIATH MAacCOBYIO JIOJIIO XHMMHYECKOTO JJIeMeHTa 1o (dopmyse
' COEMHEHNS,
1.9 BBIUMCIISITH MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 NPUMEHATh E€CTECTBEHHOHAYYHBIE METOJbl TO3HAHUS — HaOIIOJICHHUE,
' U3MEpPEHUE, MOJIEIUPOBAHUE, IKCIIEPUMEHT (peasIbHbIN U MBICTICHHBIH)
2 [Io Teme: «Baxnennme npeIcTaBUTEIM HEOPTaHUUECKUX BEIIECTBY
21 packpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHMX IIOHATUH: OKCHJ, KHCIIOTA,
' OCHOBAHHE, COJIb
59 ONpeNeNaATh MPUHAMJICKHOCTh BEIIECTB K ONpeAelNEHHOMY Kiaccy
' COEIMHEHHH 110 (popMyJIam
2.3 KJIaccu(UIMpPOBaTh HEOPraHUUECKUE BEIIECTBA
54 XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOICTBAa BEILECTB

Pa3IMYHBIX KJIIACCOB, IOATBEPIKAAsA OIHCAHUC IMPUMCPAMHU MOJICKYIAPHBIX




ypaBHEHUI COOTBETCTBYIOLIMX XUMUUYECKUX PEaKIUil

2.5

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O
COCTaBa, BO3MOJKHOCTM IIPOTEKAaHHUA XMMHYECKUX IIPEBpAllCHUl B
Pa3IMYHBIX YCIOBUAX

2.6

CJIEJIOBATh MPABUIIAM I0JIb30BaHHS XUMHYECKOH MOCYI0H U 1a00paTOPHBIM
obopymoBaHHEM, a TaKKe TMpaBWiaM OOpalleHus C BEIIECTBAMU B
COOTBETCTBUH C HHCTPYKIUAMU 110 BBITIOJTHECHUIO Ha60paT0pHI>IX
XUMHUYECKHUX OMBITOB IO MOMYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIESCTB
(BomopoZa W KHCJIOPOAa), MPHUTOTOBICHHIO PACTBOPOB C OINPEACIEHHOM
MacCOBOW JIOJIeH PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh M TPOBOIHTH
XUMHUYECKHE DKCIICPUMEHTHINIO PACIIO3HABAHUIO PACTBOPOB IIEIOYCH W
KUCJIOT C TIOMOIIbIO MHIMKATOPOB (JIAKMYC, peHON(pTaTent, METUIOPAHK U

Apyrue)

2.7

MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMUYECKON PeaKiuu

ITo Teme: «llepuoanyeckuit 3akoH u [lepuoanueckas cucreMa XUMUYECKHX
anementoB J[. M. MengneneeBa. CtpoeHne aToMOB. XHMHUYECKasi CBS3b.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUM

3.1

pacKpbIBaTh CMBIC]I OCHOBHBIX XHUMMYECKHMX HOHATHI: SAOpo aroma,
JJIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalb, pauyc aToMa, XUMHUYECKast
CBA3b, IoJIsApHasa n HCIOJIAPHAaA KOBaJICHTHAaA CBA3b,
JJIEKTPOOTPULIATEIILHOCTh, MOHHAS CBA3b, MOH, KAaTUOH, aHWOH, CTEIECHb
OKHCIICHUS

3.2

KHaCCI/I(l)I/IHI/IpOBaTB XUMHWYECKHUEC DJICMEHTHI

3.3

ONMCBHIBATh M XapakTepu3oBaTh TaOmuuHyro Qopmy Ilepmomudaeckoii
CUCTEMBI XMMMUYECKHMX DJIEMEHTOB: pa3nyaTh IOHATUSA  «TJIaBHAs
noarpynna (Arpynma)» u «mobdounas noxarpymnmna (brpymma)y, «Massie» u
«OOTBILINEY NEPUOJIBI

3.4

packpeiBaTh cmbici  [lepuogmueckoro 3akona J.M. MeHnneneesa:
ACMOHCTPUPOBATL TMOHHUMAHUC HGpHOI[PI‘-IGCKOﬁ 3aBUCUMOCTH CBOMCTB
XUMUYECKHX AJIEMEHTOB OT UX MojokeHus B [lepuoauyeckoit cucteme

3.5

COOTHOCUTH 0003HAYECHUS, KOTOpbIe UMetoTcs B Tabnuie «llepuoamueckas
cucteMa xuMuueckux d3mneMeHToB J[.M. MenaeneeBay ¢ YHCIOBBIMHU
XapaKTepI/ICTI/IKaMI/I CTpOGHI/ISI ATOMOB XUMHNYCCKHUX DJICMCHTOB (COCTaB nu
3apsn  sApa, oOImIee YHCIO DJIGKTPOHOBU  paclpesiefieHHe HX IO
AIEKTPOHHBIM CJIOSIM)

3.6

OMpeaAC/ATh CTCIICHb OKUCJICHUSA 3JICMCHTOB B 6I/IHapHI>IX COCIMHCHUAX

3.7

OMpEeNeNsiTh BHJA XUMHUYECKOM CBA3M (KOBaJIGHTHas MW  HWOHHAas)B
HEOPraHUYECKUX COCTUHEHUAX

9 KIIACC




Kon
NpoBePsSIEMOr0
pe3yJbTara

1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTeJIbHOW MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

IIo Teme: «BemiecTBo U XUMHUYECKas pCaKkuusa»

11

pacKpblBaTh  CMBICI ~ OCHOBHBIX XHMHUYECKHMX TIOHATHUH:  pacTBOp,
AJIEKTPOJIUTHI, HEDJICKTPOIHUTHI, SJCKTPOIUTHICCKAST TUCCOIIUAIINS, PEAKITIT
WOHHOTO OOMEHa, KaTajau3aTop, XMMHYECKOE pPaBHOBECHE, OOpaTHMbIC H
HEOOpaTUMbIE pEaKlUUH, OKHUCIUTEILHOBOCCTAHOBUTEIIbHBIC PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIIEHUE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMHUECKas CBsI3b (KOBaJIEHTHAs, HOHHAS, METAJUTMUECKas),
KpUCTaIn4eckas penérka, CrjaBbl, CKOPOCTh XUMUUECKONW peaKuu

1.2

WITIOCTPpUPOBATL  B3aUMOCBA3b OCHOBHBIX XHMMHUYCCKHX MOHATHH W
NPUMCHATH 5TU MMOHATHSA IPU OITMCAaHUH BCHICCTB U UX npeBpameHHﬁ

1.3

COCTaBJATh YPABHEHUS  DJIEKTPOJIUTUYECKOM  JTUCCOLUMALMU  KHUCIOT,
LIETIOYE U COJIEH, MOJHBIE U COKpPAIIEHHBIE YPAaBHEHUS! PEAKIUA MOHHOTO
obmeHa

1.4

PaCKpbIBATh CYIIHOCTb OKHCJIHNTCIBbHO-BOCCTAaHOBUTCIIbHBIX peaxunﬁ
MOCpCACTBOM COCTABJICHUS JJICKTPOHHOT'O OajaHca dTHX peaKL[I/Iﬁ

1.5

IPOBOJIUTH PACUETHI MO YPABHEHUIO XUMUYECKOM peakiuu

IIo Temam: «Hemetamnsl W ux coemguHeHuss» U «MeTalmpl U UX
COEIUHEHI

2.1

XapaKTepu30oBaTh (OMUCHIBaTh) OOIIKME W Chenu(pUuYecKue XHUMHUYECKUe
CBOWCTBAa TMPOCTBIX U CIOXHBIX BEHIECTB, MOATBEPXKAAs ONUCAHUE
NpUMEPAMU  MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKUi

2.2

COCTaBJIAATb YpPaBHCHHA peaKHHf/'I, MNOATBCPIKAAOIUX CYHICCTBOBAHUC
TeHETHYECKOH CBA3U MCIKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

MMPOTHO3MPOBATh CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TPOTEKAHUS XUMUYECKHX MPEBPAIlCHU B pa3IMYHBIX
YCIIOBUSIX

2.4

CJIEJIOBATh MPABUIIAM IOJIb30BaHHS XUMHYECKOH MOCYI0H U 1a00paTOPHBIM
obopymoBaHHeM, a TakKe TMpaBWiaM OOpaIlleHHUs C BEIIeCTBAMU B
COOTBETCTBUM C HWHCTPYKIUSIMH 10  BBIMOJHCHHUIO JIA0OPATOPHBIX
XUMHYECKHUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa M yriaeKkuciaoro ras3a)

2.5

MPOBOJUTH PEAKIHHU, NOATBEPKIAIONINE KAUECTBEHHBIN COCTAB Pa3IMYHBIX
BEILIECTB: PACIMO3HABATh OMNBITHBIM TYTEM XJIOPHI-, OpPOMHI, HOIUI,
kapboHnar, ¢ocdar, cunmkar, cynabpar, THAPOKCUIHOHBI, KaTHOHBI
aMMOHHMSI, WOHBI M3YYEHHBIX METaJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB

ITo Teme: «XuMHus 1 OKpy>Karoias cpeaa

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX xumuyeckux mnonstui: IIJIK Bemectsa;




KOppO3us METAJLJIIOB

3.2

MPUMEHSTH OCHOBHBIE OTIEPAIIMH MBICIUTEIEHON NEATEIBHOCTH — aHAIHN3 U
CUHTE3, CpaBHEHUE, 0000IICHNEe, CUCTEMATHU3AIIHNIO, BBISBIICHUE MPUIHHHO-
CJIEJICTBEHHBIX CBSI3€M — JUIS M3YYEHUS] CBOWCTB BEIIECTB U XMMHUYECKHX
peakiuii; ecTeCTBEHHOHayyHble METOAbl IO3HAHUA — HaOJIIo/eHue,
HU3MepeHue, MOACIMPOBAaHNE, SKCIIEPUMEHT (PeasIbHbIM U MBICIIEHHBIH )




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon
1

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

HepBOHa‘IaJIBHBIe XUMHNYCCKUC ITOHATUA

11

[Ipeametr xumuu. Ponb XuMuu B KU3HU YellOBEKa. XUMUS B cUCTeMe HayK. Tema u
BeniecTBa. OU3NyYECKue CBOMCTBA BEMIECTB. ArperaTHOE COCTOSIHUE BEUIECTB

1.2

IToustue o METOAaX IIO3HaHUI B XHMHH. YucTtelie BeI€CTBa U CMCCH. Croco05bl
pasaeieHust cMecen

1.3

ATOMEI U MOJICKYIJIBI. Xumudeckue 3iaeMEHTBL. CHMBOIIBI XMMHYECKHX 3JIEMEHTOB.
HpOCTI)Ie M CJIO0XXHBIC BCIICCTBA. ATOMHO'MOJ'ICKYJ'IHPHOC YUYCHHUC

14

Xumunyeckass ¢Gopmyna. BajaeHTHOCTP aTOMOB XMMHMUYECKHUX D3JIEMEHTOB. 3aKOH
IOCTOSIHCTBA cocTaBa BemlecTB. OTHOcuTeNnbHAas aToMHas Macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast 10J1s1 XUMHYECKOTI'0 DJIEMEHTA B COEUHECHUU

1.5

KomnuectBo BemecTBa. Mosib. MossipHas macca. B3anMocCBsA3b KOJTUYECTBA, MACCHI U
Yucia CTPYKTYPHBIX €IWHMII BemecTBa. Pacuérel mo ¢dopmynaM XUMHYECKUX
CcOoeIUHEHUN

1.6

du3nveckrue U XUMUYECKUE SBICHUS. XUMHUYECKas peakius u e€ Mpu3HaKd. 3aKOH
COXpaHEHHsI MacChl BelecTB. XUMUUeckre ypaBHeHus. Kimaccuukanuss XUMUISCKHX
peakiuii (CoeTMHEHNs, Pa3I0KEeHUs, 3aMEIICHHs, OOMEHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO € XHMHUYECKOW MOCYIOH, € MpaBUIAMHU
paboThl B mabopaTopuu U NMpuéMaMu oOpalleHus: ¢ Ja00paTOPHBIM 000PYIOBaHUEM,
U3y4yeHHE M OonucaHue (U3NYECKHX CBOMCTB 0Opa3llOB HEOPraHWYECKHX BELIECTB,
HaOmoneHue ¢u3ndeckux (TUTaBICHUE BOCKA, TasHHWE JIbJa, paCTUPaHHE caxapa B
CTyNKEe, KWIMEHWE W KOHJEHCAlUSd BOJbI) W XHUMHUYECKHUX (TOpEHHE CBEYH,
MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJIEMCTBHE MeJia C KUCIOTOW) SIBICHUM,
HAONIOJIEHWE W  ONHCAaHWE TMPHU3HAKOB MPOTEKAaHUS XUMHUYECKHX PeaKIuit
(pazmokeHue caxapa, B3aUMOJCHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwus,
pasnoxenue ruapokcuna meau(ll) mpm HarpeBaHuu, B3aUMOJACHCTBHE >Keie3a C
pactBopom conu meau(Il), mzydenue crmocoOOB paszieneHus cMmeceil (C MOMOIIbIO
Marura, (QUIBTPOBaHHWE,  BBIAPUBAHWE, JUCTWUIALNNSA,  Xpomarorpadwusi),
MPOBEJICHUE OYKMCTKH IOBAPCHHON CONH, HAONIOJCHWE M OMHCAHHE pPe3yIhTaTOB
MPOBEJICHUSI OMbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHHS MAacChl, CO3[aHHe
MOJIeJIeH MOJIEKYI (ITapOCTEPKHEBBIX )

Baxxneimue npeacraBuTenn HEOPraHUYECKUX BELIECTB

2.1

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciopoa — 31eMeHT U IPOCTOE BEIIECTBO.
Haxoxnenue xucnopoja B mpupoje, pu3ndeckre 1 XUMUIECKUE CBOMCTBA (peaKIiu
ropenusi). Oxcunpl. [Ipumenenue kucinopoga. CrnocoObl MONy4eHHUS KHUCIOpPOJa B
nabopaTopuu W TpoMbIIUIeHHOCTH. KpyroBopor kuciopoma B mpupozge. O30H —




AJJIOTpOITHAaA MOI[I/I(i)I/IKaLII/IH KHCJIOpOoJa

2.2

TemoBoit 3¢(eKkT XUMUYECKOH peakiuu, TEPMOXMMUYECKHE YpPaBHEHUS, dK30- U
OHIOTEPMHUUYECKUE peakUuuu. TOIIMBO: yroib U METaH. 3arpsA3HEHUE BO3J]yXa,
yCUJIeHHE TapHUKOBOTO 3(pekTa, pa3pylieHne 030HOBOTO CII0s

2.3

Bonopox — snmemeHT W mpocToe BemecTBO. HaxokmeHwe BoIOpoJa B IPHUPOJE,
$u3HYEeCKre U XUMUYECKHE CBOMCTBA, IPUMEHEHHUE, CITOCOOBI moyueHus. KucioTter u
COJIH

2.4

MossipHblit 00bEM ra30B. Pacu€Thl M0 XUMHUECKUM YPaBHEHUSIM

2.5

dusnyeckre cBoWcTBa BOJbl. Boja kak pactBoputenb. PacTtBopel. Hackiennsie u
HEHACHIIIICHHBIC PAacTBOpPHI. PacTBopuMocTh BemecTB B Boae. MaccoBas moist
BELIECTBA B pacTBOpe. XUMHUUECKHE CBOWCTBA Bojbl. OcHOBaHuUs. Poib pacTBOpoB B
NpUpOJe M B JKU3HU uenoBeka. KpyroBopor Boabl B MpUpone. 3arpsi3HEHHE
MpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJ

2.6

Knaccudukanus neoprannyeckux coeauHenuii. Oxkcunpl. Kiaccudukammsi oKCHI0B:
coyieoOpa3ymomye (OCHOBHbBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U HeCcoIeo0pas3yroLIue.
Homenkinartypa okcunos. dusnyeckre 1 XMMUYECKUE CBOWCTBA OKCUIOB. [lonydenue
OKCHUJIOB

2.7

OcHoBanns. Krnaccudukainus ocHOBaHWM: MIENOYM W HEPACTBOPUMBIC OCHOBAHMSI.
Homenknatypa ocHoBaHuid. PU3MYECKME M XHUMHUYECKHE CBOMCTBA OCHOBAHUWM.
[Tonyuyenne oCHOBaHMI

2.8

Kucnotel. Knaccudukanmst kucrnor. Homenkmarypa kucnor. ODu3Mdeckue W
XUMHYECKUE CBOMCTBAa KHCHIOT. Pgan axtuBHocth MeTtawioB H.H. bekerosa.
[Tosryuenue kucimot

2.9

Comu. Howmenknatypa coneil. ®dusnyeckue M XUMHYECKHE CBOWCTBA COJIEH.
Ilosnyuenue conen

2.10

I'enetnueckas cBI3b MCKAY KiIaCCaMH HCOPraHNYCCKUX COCI[I/IHGHI/II‘;I

2.11

XUMHUECKUH SKCIIEPUMEHT: Ka4eCTBEHHOE OMpE/EeNICHHE COJCPKAHUs KUCIOpOJa B
BO3/yXe, MOJyueHHe, COOMpaHue, Paclio3HaBaHUE M W3y4YeHHE CBOWCTB KHCIIOpOJa,
HaOJII0IeHNEe B3aUMOCHUCTBUS BELIECTB C KMCIOPOJOM U YCIOBHUS BO3HUKHOBEHUS U
MpeKpaleHus: Topenus (moxkapa), 0O3HaKOMJIEHHE ¢ 00pa3llaMy OKCHJIOB M OMUCaHUE
UX CBOMCTB, MOJIy4eHHE, COOMpPAaHME, pacllO3HABAaHUE M U3YYEHHE CBOMCTB BOJOpPOJAA
(ropenue), B3ammojencTBue Boaopona ¢ okcugoMm  memau(Il)  (Bo3MoxkHO
UCTIOJIb30BaHUE BUICOMATEPUAIOB), HAOIIOCHHE 00Pa3IloB BEUIECTB KOJMUECTBOM |
MOJIb, HCCIIEJIOBAHUE OCOOCHHOCTEH pAcCTBOPEHHUS BEIECTB C  PA3IUYHOU
pPacTBOPUMOCTBIO, TMPUTOTOBICHUE PACTBOPOB C OMpeNeIEHHOM MaccOBOW Joieit
pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBHE BOJABI C MeTaslaMd (HaTpUEeM H
KaJblreM) (BO3MOKHO MCIOJIh30BAHUE BUICOMATEPHAIIOB), ONPECIICHHE PAaCTBOPOB
KACIOT M IIeJoYe ¢ TIOMOILIbI0 HMHIUKAaTOPOB, HCCIEIOBaHHE OOpa3loB
HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KIACCOB, HAOJIOJCHHE H3MEHEHUS OKpacKH
WHANKATOPOB B PacTBOpax KHUCIOT U HIeNouei, U3yuyeHHEe B3aUMOJCWUCTBUSA OKCHAA
menu(ll) ¢ pacTBOpOM CEpHOM KHCIOTHI, KHCJIOT C METaJUIaMH, pEeaKIHil
HeHTpanu3anuy, TIONydYeHHEe HEPAaCTBOPUMBIX OCHOBAHWH, BBITECHEHHE OJHOTO




MeTaijia JIPYyruM K3 pacTBOpa COJM, PELICHUE SKCIEPUMEHTANBHBIX 33/a4 10 TeMe
«BaxHeiiume Kiacchbl HEOPraHUYECKUX COETUHECHUIN

Ilepnonnueckuii 3akoH U [lepuonnueckas cucteMa XMMUYECKUX 3i1eMeHToB [[.1.
Menneneesa. CtpoeHue atomoB. XuMudeckas cBsi3b. OKHCIUTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKIINN

3.1

[lepBble MOMBITKK KIAacCU(PUKALMKA XMUMHUYECKHX 3JIeMeHTOB. [loHsTHe o rpynmax
CXOJHBIX JJIEMEHTOB (II€JIOYHBIE M IIEJIOYHO3EMEJIbHBIE METaJlIbl, TIaJOreHBbI,
UHEepPTHBIE Ta3bl). OJIEMEHTHI, KOTOpble 00pa3yloT aM(pOTEepHbIE OKCHUABI U
TUAPOKCHIBI

3.2

[lepnognueckuii 3akoH. llepmommueckas cucrema XuMudeckux siemMeHto [[.N.
MenneneeBa. KopotkonepuonHas u JiuHHonepuoaHas (opmsl Ilepuoanueckoit
cucreMbl xuMuuyeckux dieMeHToB J[.M. Meunneneea. Ilepuoasl U rpymimsl
PU3NYECKU CMBICI IIOPAIKOBOIO HOMEpa, HOMEPOB IIEPUOA U IPYIIIIBI DJIEMEHTA

3.3

Ctpoenune atomoB. CocTtaB aToMHbIX sijep. M3orombl. OnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB NepBbIX 20 XUMHUYECKUX 3JIeMeHTOB [leprnoanueckoit
cucreMbl JI.1I. MengeneeBa. XapakTepuCTHKa XMMHYECKOTO DJJEMEHTa II0 €ro
nostoxenuto B Ilepuoguueckon cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH  HW3MEHEHUs  paJguyca aTOMOB  XHMHYECKHUX  3JIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYINNaM U MEpUOAaM. 3HAUYCHHE
[Tepnognueckoro 3akoHa u llepuoanveckor CHCTEMBI XMMUYECKUX 3JIEMEHTOB JUIS
pa3BuTHs Hayku U npaktuku. .M. MenneneeB — yu€Hbli U rpa)KJaHUH

3.5

Xumuyeckass  cBi3b.  KoBajeHTHas  (MOJspHAs W HEMOJSIpHAasi)  CBSI3b.
DIIEKTPOOTPUIIATEIILHOCTh XUMHYECKUX 3JIEMEeHTOB. VloHHAas CBA3b

3.6

Crenenp okuciieHus. OKHUCIHTEILHOBOCCTAHOBUTEILHEIC pcaKknuuu. Hpoueccm
OKHCJICHHUS M BOCCTaHOBIICHUS. OKUCIMTEIN U BOCCTAHOBUTEIHN

3.7

XUMHUECKUH HKCIEPUMEHT: U3y4YeHHe oOpas3loB BELIECTB METAIJIOB MU HEMETAILIOB,
B3aUMOJICHCTBHE THIPOKCUIA LIUHKA C PACTBOPAMM KHMCJIOT M LIeJIoue, MpOBeIeHUE
OTBITOB, WJTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropeHue, peakliuy pas3inokKeHHsl, COEIUHEHUS)

9 KIIACC

Kon
1

HpOBepﬂeMbIﬁ IJIEMEHT COACPRAHUS

BemecTBo 1 xumnueckas peakuus. [loBropenue

11

[lepuonnueckuii 3akoH. llepumomnueckass cucTteMa XuUMHUYECKUX djieMeHTOB JI.U.
MenneneeBa. CrtpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMUYECKHUX AJIEMEHTOB MIEPBBIX TPEX MEPUOIOB, KAJIHsI, KaJIbIUs U UX COCTMHCHUI B
COOTBETCTBUH C MOJIOXKEHUEM 3JIEMEHTOB B Ilepronnueckoil cucteMe U CTPOCHUEM
HX aTOMOB

1.2

CrpoeHue BemiecTBa: BUAbl XUMUYECKON CBsI3U. THIIBI KPUCTAIIIMYECKUX DPEIIETOK,




1.3

3aBUCMMOCTh CBOWCTB BEIIECTBA OT THUINA KPUCTAUIMYECKOM pEMIETKM W BUIA
XUMHUYecKor cBs3u. Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHUX BELIECTB
(MexxnyHapoJIHast U TpUBHANIbHAS ). XUMHUUECKUE CBOMCTBA BEIIECTB, OTHOCSIINXCS K
pa3IMYHBIM  KJaccaM  HEOPraHMYECKHUX  COEJMHEHMM, TeHeTHYecKas  CBs3b
HEOPraHMYECKUX BEILECTB

Knaccudpukanus XuUMHUYeCKUX peakuil Mo pa3jMyHbIM NpU3HAKaM (M0 YHCIy U
COCTaBY yYaCTBYIOIIHUX B PEAKIIUU BEIIECTB, IO TEIFIOBOMY 3P PEKTY, 10 N3MEHEHUIO
CTEIIEHE OKHCICHUS XUMHYECKHUX DJIEMCHTOB, IIO 06paTI/IMOCTI/I, o yd4acTuro
Karanu3aTopa). DK30- U SHIOTEPMHUYECKHE PEaKIMU, TePMOXUMHUUYECKUE YPAaBHEHUSI.
[ToHATHE O CKOPOCTH XMMUYECKOUN peaKIu
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[lonsatue 00 oOpaTHUMBIX M HEOOpPAaTUMBIX XHMHUYECKHUX peakuusax. [loHstue o
TOMOTE€HHBIX M TE€TEPOreHHBIX peakiusax. [loHATHe 0 XMMHYECKOM paBHOBECHUHU.
@akToppl, BAMSAKOLIME HAa CKOPOCTh XHMMHUYECKOM peakuuu U IOJOKEHHE
XMMHUYECKOIO PABHOBECHS

1.5

OKHCAUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH, SJIEKTPOHHBIN OalaHC OKUCIUTEIBHO-
BOCCTAHOBUTENBHOM  peakuuu.  CocTaBieHUWE  YpaBHEHHUW  OKHUCIIHMTEIIBHO-
BOCCTAaHOBUTCIIBHBIX peaKquI C UCIOJIb30BAHHUCM MCETOJ A SJICKTPOHHOTI'O 6ancha

1.6

Teopust HNEKTPOTUTUYECKON JTUCCOLMAIMU. IDJEKTPOJIUTHI M  HEDJICKTPOJIMTHI.
Katuonel, anmonel. MexaHuU3M AUCCOLMAIMK BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xuMmudeckor cBs3u. CreneHp awcconuanuu. CWIbHBIE W Ci1aOble 3JIEKTPOJUTHL.
Peakuu nonHOTrO OOMEHa. Y CIOBHS POTEKAHUS PEAKIMI HOHHOTO OOMEHA, TIOJTHBIE
Y COKpalI€HHbIe HOHHBIE YpaBHEHHUs peakiuil. CBOMCTBA KUCIOT, OCHOBAaHUH U cONel
B CBETE MpPEJCTaBICHUNA OO0 DJJIEKTPOJUTHUYECKOW aucconuanuu. KadecTBeHHbIS
peakuuu Ha MoHbL. [ToHATHE O TUIpONIHU3E Coen

1.7

XUMHYECKUN SKCIIEPUMEHT: 03HAKOMIIEHUE C MOJEISIMU KPUCTAIUIMYECKUX PEIIETOK
HEOPraHMYECKHUX BEIECTB — METAJUIOB M HEMETAIUIOB (TpaduTa U anMasa), CI0KHBIX
BEIIECTB (XJIOpUJA HATPUs); UCCICIOBAHUE 3aBUCUMOCTU CKOPOCTH XHMHUYECKOMH
peakuuu OT BO3JEHCTBUS pa3InyHbIX (PAKTOPOB; UCCIEAOBAHNE AIEKTPOIIPOBOJHOCTH
pPacTBOPOB BEIIECTB, IIPOLECCA TUCCOIMALUU KUCIIOT, IejIo4Yeil 1 coneil (BO3MOXKHO
WCIIOJIb30BAaHUE BHUACOMATEPUAJIOB); TPOBEICHHE OIBITOB, HWUIIOCTPUPYIOIINX
MPU3HAKU MPOTEKAHUs PEaKIUil HOHHOTrO oOMeHa (00pa3oBaHHE OCa/Ka, BBIJCICHUE
ra3za, oOpa3oBaHUE BOJbl); OMBITOB, HILTIOCTPUPYIOUIUX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIX peakuuid (TOpeHHe, peakluu pPas3IoKeHHUs, COeIUHEHUs);
pacrno3HaBaHWE HEOPTraHUYECKHX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX PEaKUWid Ha
HOHBI; PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a]1a4

HemeTamisl 1 UX COeAMHEHUS

2.1

OOmiast xapakTepucTUKa rajgoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTE€pHbIE
crenieHn okucieHus. CtpoeHne U (U3NYECKUE CBOWCTBA MPOCTHIX BEHIECTB —
raJIOrTeHOB. XHMHUYECKHE CBOMCTBAa Ha INpUMEpe XJopa (B3aUMOJEHCTBUE C
MeTajllaMi, HeMeTaulaMM, LienodaMu). XiopoBojgopoa. ConsiHas  KHCIOTa,
XMMHYECKHE CBOMCTBA, MOJy4YeHHUE, pUMEHeHue. JlelicTBre XJI0pa U XJI0pOBOAOPOaa
Ha OpraHn3M 4YesloBeKa. BaxkHelne XJI0puapl U UX HAXOXKAEHUE B IPUPOLE

2.2

OOmiast xapakrepuctuka 31eMeHTOB VIA-rpymnmbel. OcOOEHHOCTH CTPOCHHS aTOMOB,




XapakTepHble creneHu okucieHus. CtpoeHue M (U3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOAa U cepbl. AJUIOTPONHbIE MOAU(PUKALMU KHCIOPOAA M CEpbI.
Xummnueckue cBoiictBa cepbl. CepoBOAOPO, CTpoeHHE, PU3HUECKUE U XUMUYECKUE
cBoiicTBa. OKCUIBI CEPhI KaK NMPEACTABUTENN KUCIOTHBIX OKCUI0B. CepHas KHCIOTa,
¢u3nyeckre U XMMHUYECKHe CBOMCTBa (0OIIME KaK MpeACTaBUTENs Kiacca KHCIOT U
cnenuduueckre). XUMHUUECKHE peakluH, JeXallue B OCHOBE MPOMBIIUIEHHOTO
cnocoba monydeHus: cepHod Kuciotel. I[lpumenenue. Conu CEpHON KHCIIOTHI,
KauecTBeHHasi peakuus Ha cyiabdar-uoH. Haxoxnenue cepbl u €€ coequHEHUN B
npupone. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH cpeabl COSAUHEHUSMH CEpBI
(KUCIIOTHBIE ~ JOXKIM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CHOCOOBI  €ro
IPEJOTBPAILCHHS

2.3

OOmiast xapakrepucTuka 3yeMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIE CTEIICHH OKUCIEHHs. A30T, paclpOCTpaHEHUE B IPUpPOe, PU3UUECKUE
U XMMHYeckre cBoicTBa. KpyroBopotT azora B npupojae. AMMHUak, ero puzndeckue u
XMMHYECKHE CBOMCTBA, MOTyuyeHHe U npuMeHeHue. Com aMMOHMSL, UX (pru3nyecKue u
XUMHUYECKHE CBOMCTBa, NMpuMeHeHHe. KauecTBeHHasi peakiids Ha HOHbI aMMOHMUS.
A30THast KUCIOTa, e€ MmoiydeHue, (pu3nueckne 1 XMMUIEeCKHe CBOUCTBA (00IIMe Kak
NpPeICTaBUTENS Kiacca KUCIOT M cneruuyeckue). Vcnonbp3oBaHue HUTPATOB U
cojel aMMOHMS B KadeCTBE MHUHEpAJIbHBIX yJoOpeHui. XuMHUYecKoe 3arps3HEHUe
OKpy’Kalollel cpelpl COENMHEHMSMHM a30Ta (KUCIOTHBIE [JOXAM, 3arps3HEHUe
BO3/1yXa, MOYBBI U BOJIOEMOB)

2.4

®ocdop, amnorponnsie Moaupukauuu ¢ochopa, ¢GUMUECKHE U XUMHUYECKUE
coiictBa. Okcup docdopa(V) u dochopHas kucinora, Gu3NUecKUe U XUMHUECKUE
CBOMCTBa, moiydeHue. lcmomnb3oBanue ¢QocdaroB B KadecTBE MHHEPATIBHBIX
ynoopeHuit

2.5

OO6mias xapaktepuctuka 31eMeHToB [V A-rpymnmbel. OcOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble CTETMEHW OKHUCIEHHUS. YTIEepojd, aIOTPONHbIE MOIU(HUKAIINY,
pacmpocTpaHeHue B MpHpone, (U3NYecCKue M XMUMHUYECKHe CBOMCTBA. AmcopOuus.
Kpyrosoport yrinepozaa B npupoae. OKcuabl yriiepoaa, ux Gu3ndeckue 1 XUuMUYeCKue
CBOWCTBa, [ICHCTBHE Ha JKUBBICE OPraHM3MBI, IIOJIydCHHE W MpPUMEHECHHE.
DKoJoruveckrue MpoOsieMbl, CBsi3aHHbIe C okcuaom yriepona(lV); rumoresa
rJ100aIbHOTO MOTEIUICHUS KJIMMAaTa; MapHUKOBBIA 3P deKT. YronpHas KUCIOTa U €&
CONM, MX (U3MUECKUe M XUMHUYECKHE CBOMCTBA, IOJy4eHHE U TNPUMEHEHHE.
KauectBennasi peaknus Ha KapOOHAT-WOHBI. Mcronb3oBaHue KapOOHATOB B OBITY,
MEIHUIIMHE, TPOMBIIIICHHOCTH U CEITLCKOM XO35HCTBE

2.6

HepBOHaHaHLHLIC MOHATHS 00 OpTraHN4YCCKUX BCUICCTBAX KaK O COCHAUHCHUAX
yriepoaa (MCTaH, 9TaH, 3THJICH, allCTUJICH, 3TaHOJI, INIMICPUH, YKCYCHAA KI/ICJ'IOTa).
Hx cocTtaB m XUMHYECKOE CTPOCHHUC. IlonsaTHe 0 OMOJIOTHYECKH Ba)KHBIX B€IICCTBaX:
KHpax, 6em<ax, YriieBoJAax — U UX POJIK B )KMU3HHU YCJIOBCKA. MaTepI/IaJ'II)HOG CANHCTBO
OpPraHu4Y€CKUX U HCOPraHN4YCCKUX COCI[I/IHGHI/If/'I

2.7

Kpemuuii, ero Qusmveckre W XUMHYECKHUE CBOMCTBA, MOMyYEHHE U TMPUMEHEHHE.
Coenunenus kpeMHus B ipupoze. O6mue npeacrabienust 00 okcuae kpemuus(I1V) u
KpeMHHUEBOW kucioTe. CHIIMKAThl, WX WCIOJIb30BaHWE B OBITY, MEIHIINHE,




MPOMBIIIICHHOCTH. BakKHEHIIMe CTpOWTENbHBIE MaTepUalbl: KepaMHKa, CTEKIIO,
eMeHT, ©OeToH, kene300eToH. I[IpobGnembr  Ge30MacHOrO0  WCIOIB30BAHUS
CTPOUTCIIBHBIX MATCPUAJIOB B HOBCCHHCBHOﬁ KU3HU

2.8

XUMUYECKUI SKCTIEPUMEHT: U3y4YeHHE 00pa3I[0B HEOPraHMUYECKHUX BEIIECTB, CBONCTB
COJITHOW KHCJIOTBI; TPOBEJECHHE KAYECTBEHHBIX pEaKUUHd Ha XJIOPUA-HUOHBI U
HaOJII0JIEHWE TPU3HAKOB WX TMPOTEKAHHUSA, OIBITHI, OTpaXkarolme (QU3NUECKUE H
XUMUYECKHE CBOMCTBA TaJOI€HOB U WX COEAUHEHUU (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUANIOB); O3HAKOMJICHHE C o0OpasmaMu XJIOPHIOB (TalOreHUIOB);
O3HAaKOMIICHHE ¢ 00pa3lamMu cepbl u €€ COeNMHEHUSMHU (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMAaTepHasIoB); HaONIOACHHE TMporecca OOyriMBaHMS caxapa IOoJA JACHCTBHEM
KOHIIEHTPUPOBAHHOW  CEPHOM  KHCJOTBHI; HW3YyYEHHE  XHMHUYECKHMX  CBOMCTB
pa30aBICHHON CEPHOI KHUCIIOTHI, TPOBEJACHUE KAYECTBEHHOW PEAaKIMU Ha CyJb(hat-
MOH M HaOmoJeHHe MpHu3HaKa €€ MPOTEeKaHWs; O3HAKOMJICHHE C (U3NYCCKUMU
cBoiicTBamu aszoTta, (ochopa M UX coeAUHEHUH (BO3ZMOXKHO HCIOJIH30BaHHE
BHJIcOMaTepuaioB), oOpa3imamMu a30THBIX W (PocOopHBIX yIOOpeHHIA; MOTydeHUE,
coOupaHue, paclo3HaBaHME€ M M3y4EHHE CBOMCTB aMMHakKa; MpPOBEICHHE
KAaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS u (pochaT-MoH U U3ydeHUE TPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJECHUCTBUE KOHLEHTPUPOBAHHOW Aa30THOW KHCIOTBI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIOB); U3Yy4YCHHE MoeIen
KPUCTANIMYECKUX pemeEToK anmasza, rpadura, QymnepeHa; O03HAKOMIIEHHE C
MPOIIECCOM  aICOPOIIMKM  PAaCTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM  VIIEM U
YCTPOMCTBOM TPOTUBOTa3a; MOJIy4eHHE, COOMpaHUe, PACHO3HABaHUE U H3Y4YCHUE
CBOMCTB YIJIEKUCIIOTO Ta3a; MPOBEICHHWE KA4YeCTBEHHBIX peakiuii Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3yUYEHUE NMPU3HAKOB UX MPOTEKAHUS; 03HAKOMIICHHE C MPOAYKIIMEHN
CUJIMKATHON TIPOMBIIIUICHHOCTH; PEIIEHWe SKCIEPUMEHTAIBHBIX 33/lad 0 TeMe
«BaxHelmme HeMeTaubl U KX COSTMHEHUS»

MerTamisl 1 uX COCIUHCHUA

3.1

OOmras xapakTepUCTUKA XHUMHUYECKHUX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHUHU HX
nosjoxkeHus B [lepronnueckoi cucteMe xumudeckux snementoB .M. Menneneesa u
cTtpoeHuss atoMoB. CTpoeHHe MeTa/uioB. MeTaminyeckas CBA3b M METaIMYeCKast
KpUCTaJIIIMYecKas peléTKa. DJIEKTPOXUMUUECKHUN psij] HAPSHKEHUH METaJllIoB

3.2

dusnueckue W XUMHYECKHE CBOWCTBA MeTauioB. OOIIMEe CIOCOObI MONyYCHHS
MeTayutoB. [loHSATHE O KOPPO3WM METAJUIOB, OCHOBHBIC CIIOCOOBI 3aIUTBHI HUX OT
kopposuu. CruiaBsl (CTalb, YyT'yH, JIOPATIOMUHAN, OPOH3a) U UX IPUMEHEHNE B OBITY
" TPOMBIIIJICHHOCTH

3.3

[lemounble MeTamuibl: mojoxkeHue B llepuoguyeckol cucteMe XHUMHUYECKUX
sanementoB J[.J1. MenneneeBa; cTpoeHHE HMX aTOMOB; HaXOXJIECHHE B TPHUPOJE.
duznueckne U XMMHYECKHE CBOWCTBA (Ha mpumepe HaTpus U Kaimus). OKCuabl U
THAPOKCUABI HATPHUA U KAJIWA. HpI/IMeHeHI/IC ICJIOYHBIX METAJIJIOB U UX COCI[I/IHGHI/Iﬁ

3.4

[I{esroyHO3€EMENBHBIE METAJLIBI MarHUil M KaJbLMW: 1oJoxeHue B [lepuognueckon
cucremMe xuMmuueckux osiemeHToB J[.M. MenneneeBa; CTpoeHHE HMX aTOMOB;
HaxoXxJeHue B npupojie. Pu3nveckrue U XMMUYECKUE CBOMCTBA MAarHusi M KajbllUs.
Baxneiimme coenuHeHus Kajablusl (OKCHI, THAPOKCHUM, coyin). JKECTKOCTh BOIBI U




CrocoObl €€ yCTpaHeHus

3.5

AmoMuHMiL: nonoxeHue B [lepuoandeckoil cucremMe XMMHYECKUX 3iaeMeHTOB J[.H.
MeneneeBa; CTpo€HUE aTOMa; HaXOKJeHue B npupoae. Pu3nueckue U XMMUYECKUE
CBOWCTBA aMOMUHUA. AM(OTEpHBIE CBONCTBA OKCU/IA U THAPOKCHA ATFOMUHHUS

3.6

Kenezo: monoxenue B llepmoamdeckoil cucreme XUMHYECKHX 3yemMeHTOB JI.M.
MeHpeneeBa; CTpO€HHE aTOMa; HaxXOXKJIeHue B npupojae. Ou3ndeckue U XuMUIECKUe
cBoiicTBa xene3a. Oxcupl, ruapokcunbl U conu xenesa(ll) u xenesza(Ill), ux cocras,
CBOMCTBA U IIOJIy4CHHE

3.7

XUMHUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3laMi METAJUIOB M CIUIABOB, UX
(U3HYECKUMH CBOWCTBAMU; M3YYCHHE PE3YJIBTATOB KOPPO3UU METAILIOB (BO3MOKHO
WCIIOJIb30BaHNE BUICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOICHCTBHS OKCHIA KaJIBITHS
U HATPUS C BOJOH (BO3MOXKHO WCIOJIH30BAaHUE BHUCOMATEPUANIOB); HCCIEIOBAHUE
CBOMCTB >KECTKOM BOJBI;, TMpoIllecca TOPEHHs jKele3a B KHUCIOpoae (BO3MOXKHO
WCIIOJIb30BaHUE BHUICOMATEPUAIIOB); IPU3HAKOB MPOTCKAHHS KaYECTBEHHBIX PEaKIUi
Ha MOHBI (MarHus, Kajublus, alroMuHus, 1uHka, sxeneza(ll) u xemneza(lll), meau(1l);
HAOJIIO/ICHUE U OMTMCAHUE TIPOIECCOB OKPAITMBAHUS TIAMCHH MOHAMU HATPUS, KaJIHs
)41 KaJlbIuA (BO3MO)KHO HUCITOJIB30BAaHUC BI/II[COMaTepI/IaJIOB); HUCCIICOOBAHUC
aM(pOTEepHBIX CBOWCTB THUAPOKCHIA AaOMUHHUS M THAPOKCUAA IIMHKA; pEIICHHE
AKCIEPUMEHTAJIBHBIX 3aJa4 10 TeMe «BakHelIre MeTauTbl U X COSTUHECHUS)

XHMHsS ¥ OKpYyKarolas cpeaa

4.1

4.2

HoBbie maTepuansl u TexHosnoruu. BemectBa 1 Marepualibl B HOBCEIHEBHOM KU3HU
YyeJoBeKa. XUMHUA U 340pOBbe. be3onacHoe MCMOIb30BAHNE BEIIECTB U XMMHUYECKUX
peakiuii B ObITy. [lepBasi moMOIIs MPH XUMHUYECKUX 0KOTaX M OTPABICHUIX

OCHOBBI IKOJIOTUYECKOW TPAMOTHOCTH. XHWMHUUYECKOE 3arpsi3HEHHE OKPYKaromIei
cpenst IIJIK. Pomp XxuMuum B pemeHHH HKoJOTHYecKux mpodnem. Ilpupoansie
UCTOYHUKU YIJIEBOJOPOJOB (yrojb, HPUPOAHBIA ra3, He(Th), HPOAYKTHl HX
nepepaboTKH, UX POJIb B OBITY U IPOMBIIIICHHOCTH

4.3

XUMUYECKUI HKCHEPUMEHT: H3Y4eHHE O0pa3l0B MaTepualoB (CTEKJIO, CIUIaBbI
METaJJIOB, MOJIMMEPHBIE MAaTEPHUAIIBI)




MHNPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

1

IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOEHHSI OCHOBHOIi 00pa30BaTe/ibHOI NMPOrpaMMbl OCHOBHOT'Q
o0miero oopazopanusi Ha ocHoBe PI'OC

HpeI[CTaBJ'IeHI/Ie .

1.1

O TI03HAaBa€MOCTH  SIBJIEHUH NOpPUPOIbI, MOHMMAaHHE OOBEKTHBHOMN
3HAUUMOCTH OCHOB XHMHYECKOH HAyKM Kak oO0JacTH COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIel KyJabTypbl W  IMPaKTHYECKOU
JeSITEIbHOCTH Y€JIOBEKa B YCIOBUSAX COBPEMEHHOI'O OOIIECTBA; TOHMMAaHUE
MeCTa XUMUU CPEIH IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAY4YHbIX MCTOJAX IIO3HAHHA, B TOM YHUCJIC OKCICPHUMCHTAJIBHBIX H
TCOPCTUUCCKUX MCTOHAX HCCICAOBAHUSA BCIICCTB U U3YUYCHHUA XUMHUYCCKUX
peaKuHﬁ; YMEHHE UCITIOJIB30BATb MOJCIN JIA 0O0BsICHEHUS CTPOCHHA aTOMOB
H MOJICKYJI

1.3

0 cbepax mnpodecCHoOHATHHOM ACATEIBHOCTH, CBS3aHHBIX C XUMHEH U
COBpPCMCHHBIMHA TEXHOJIOI'UsAMU, OCHOBAaHHBIMHA Ha JOCTUXCHUAX
XUMHUYECKOW HAYKH, YTO MO3BOJHUT OOYYAIOIIUMCS PacCMaTPUBATh XUMHIO
Kak cdepy cBoeil Oymymiel mpopecCHOHATBLHON NEATEIBHOCTH M CICNaTh
OCO3HAHHBIN BBIOOpP XUMHHU KaK MPOGUIBHOIO MpeaMeTa IpU Mepexoje Ha
YPOBEHB CPEHETO O0IIEero 00pa3oBaHUs

Brnanenue cucteMoil XUMHUYECKUX 3HAHUN U YMCHHC MPUMCHATH CUCTCMY
XUMHUYCCKHUX 3HaHHfI, KOTOpas BKIIFOYACT:

2.1

BaKHEHIINe XUMUUECKHE MOHATUS: XUMHUUECKHM 3JIEMEHT, aTOM, MOJIEKYJIa,
BEIIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJHAS M HEOIHOPOIHAS
CMeChb, OTHOCUTEJIbHBIE aTOMHasi M MOJIEKYJSIpHAsE MAaccChl, KOJIMYECTBO
BEIIIECTBAa, MOJb, MOJSpHAas Macca, MOJISPHBIA O0BEM, OKCHI, KUCIOTA,
OCHOBaHHUE, COJb (CpeaHsisi), XUMUYECKasl peaklivs, PeaKkUu COeIUHEHUS,
peakluu paslioKEHUs, peaklUy 3aMelIeHHs, peaKlUu OOMeHa, TEIJIOBOU
3 dexT peakiuu, 3K30- U IHIOTEPMHUUECKHE PEaKIUH, PacTBOP, MacCOBas
JIOJISI XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MACcCOBas J0JS U IIPOLIEHTHAs
KOHLIEHTpalusi BELIECTBA B PACTBOpE, SAPO aTOMa, SJIEKTPOHHBIA CION
aToMa, aToOMHas opOWTajdb, paguyCc aroMma, BaJIEHTHOCTb, CTENECHb
OKHUCJICHHS, XUMHUYECKasi CBS3b, D3JEKTPOOTPULATENLHOCTb, MOJSpHAs U
HETOJISIpHAsT KOBAJIGHTHAsl CBSI3b, MOHHASl CBSA3b, METAJUIMUECKas CBS3b,
KpUCTajuIMueckass  pemérka  (aToMHasi, HMOHHAsA,  METaJUIn4yecKas,
MOJIEKYJIIpHAsi), HMOH, KaTHUOH, AHUOH, OJJEKTPOJUT U HEIJIEKTPOJIUT,
JNEKTPONIUTHYECKAsE ~ JUCCOLMALMs,  peakuud  HOHHOro  oOMeHa,
OKHCITUTETHHO-BOCCTAHOBUTEILHBIC peaKIum, OKHUCITUTENh u
BOCCTAHOBUTEJIb, OKUCIICHUE U BOCCTAHOBJICHHE, DJIEKTPOJIN3, XUMUUYECKOE




paBHOBecHe, 00OpaTUMbIe U HEOOpaTUMBIE PEaKLUU, CKOPOCTh XUMHUYECKOU
peaxkuuu, katanuzatop, [IJIK, koppo3us meTamios, CriiaBbl

2.2

OCHOBOITOJIAraroOlllMe 3aKOHbl XHMMHMH: 3aKOH COXPAaHEHUS  MAaccChl,
nepuoguueckui 3akoH .M. MenpneneeBa, 3aKOH IOCTOSHCTBAa COCTaBa,
3aKOH ABOTaIpO

2.3

TEOPUH XUMHH: aTOMHO-MOJIEKYJIsIpHAs TEOPHSL, TEOpHUs
3JIEKTPOJIUTUYECKON AUCCOUUALIUN

Brnanenue ocHoBaMH XHUMHUYECKOH T'paMOTHOCTH, BKJIFOYAIOIIICH:

3.1

yYMEHHE MPaBUWJIBHO HCIOJIb30BaTh M3yYEHHBIE BEILIECTBA M MaTepHalbl (B
TOM 4HCII€ MHUHEpaJlbHble yIOOpEHUs, METaJJIbl M CIUIABbI, MPOIYKTHI
nepepadoTKU NMPUPOAHBIX UCTOYHUKOB YIJIEBOAOPOIOB (YIJisi, HIPUPOIHOTO
ra3a, HepTu) B OBITY, CEIBCKOM XO3sCTBE, HA POU3BOJCTBE M IOHUMAHUE
3HA4YeHUs JKUPOB, OEIKOB, YIJIEBOJOB JJs OpraHM3Ma YellOBeKa; yMEHHE
IIPOTHO3UPOBATh BIMSHHUE BEIIECTB U XUMUYECKUX MPOLECCOB HA OPraHU3M
YeJIOBEKA U OKPYKAIOIYI0 IPUPOJIHYIO Cpey

3.2

YMCHHUEC UHTCTPUPOBATL XUMHWYCCKUC 3HAHUA CO 3HAHUAMU JPYIrux y‘-Ie6HLIX
MpeaMeTOB

3.3

HaJIM4KUe OMNbITa padOThl C pa3IMYHBIMK HMCTOYHMKAMHM HMH(OpPMAIMU IO
XUMUHM  (HaydyHas W  Hay4yHO-TIOMYJsSIpHas  JUTepaTypa, CIOBapH,
CIIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O BCIIECTBAX, HX
MMPEBPALICHUAX U IMPAKTUYCCKOM IIPUMCHECHUN WU YMCHHUEC HMCIIOJIB30BAaTh eé
JJI1 pEeHICHUA y‘Ie6HO-H03HaBaTeHBHBIX 3aaa4d

Brnanenue ocHoBamMHM MOHSATUWHOIO ammapara M CHUMBOJIMYECKOTO S3bIKA
XUMHH JJI1 COCTaBIeHUS (HOPMYNI HEOPTaHMYECKUX BEILIECTB, ypaBHEHUI
XUMHUYECKHUX peakiuii; ocHoBamMu xumudeckoid HomeHkinatypsl (IUPAC u
TPUBUATILHOM)

YMeHne o0bsICHATD CBsI3b MOJI0XKEHU emMenTa B [lepuonanueckoii cucreme
C YHUCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHMS AaTOMOB XHMHUYECKUX
JJIEeMEHTOB (COocTaB M 3apsii  sjpa, oO0IIee YWCIO JJIEKTPOHOB),
pacrpenesneHieM JJIEKTPOHOB IO HHEPreTHUYECKHM YpPOBHSAM aTOMOB
NIEPBBIX TPEX MEPUOAOB, KAIHS U KalbLUsA

[IpencraBinenue O MNEPUOIUYECKONM 3aBUCHUMOCTH CBOWMCTB XHUMHYECKHX
2JIEMEHTOB  (pajiuyC aTOMa, 3JEKTPOOTPULATENBHOCTh), HPOCTBIX U
CJIOXHBIX BEILIECTB OT MOJI0KEHHUs eMeHTOB B [lepuonnyeckoii cucteme (B
MaJblIX IEpUOJiax M TJAaBHBIX MOATrPYIMMax) M 3JIEKTPOHHOTO CTPOEHUS
aToma

YMmenue kinaccupuIpoBarh:

7.1

XUMHNYCCKUEC DJICMCHTBI

7.2

HCOPraHWYCCKHUE BCUICCTBA

7.3

XUMHYCCKUC PCAKIIUHN




YMeHnue onpeaensiTh:

8.1 BaJICHTHOCTh M CTETICHb OKHCIICHUSI XUMUICCKUX JICMCHTOB, 3apsii NOHA
8.2 BUJ] XUMUYECKOU CBSI3U M TUI KPUCTAJUTHUECKON CTPYKTYPHI B COSTUHEHUAX
8.3 XapakTep Cpe/bl B BOJHBIX pACTBOpaX BEIIECTB (KUCIOT, OCHOBAHHM )
8.4 OKHCJIUTETh U BOCCTAHOBUTEIT
9 YMeHue xapakTepu30BaTh (PU3NUECKHE U XUMUICCKUE CBOMCTBA:
MPOCTBHIX BEIIECTB (KUCIOPOH, 030H, BOIOPOA, rpaduT, aiMas, KPeMHHI,
9.1 asot, (ocdop, cepa, XJI0p, HATPHUMA, KaTUH, MarHul, KajabI[Ui, aTIOMHHHM,
KEIE30)
CIIOXHBIX BEIIECTB, B TOM YHUCJIE WX BOJHBIX PAacTBOPOB (BOAQ, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOIOPOMA, OKCHIABI M THUAPOKCHABI MeTtayinoB [-I1A
9.2 rpynm, amtoMmunus, meau (1), munka, sxenesa (I u I1I), okcuast yrnepona (11
' u IV), kpemuaus (IV), azora u docdopa (III u V), ceper (IV u VI),
CEepHHUCTasi, CcepHas, a30THUCTas, a3o0THasi, QocdopHas, yrojapHasd,
KPEMHUEBAsI KUCIOTA U MX COJIH)
MPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa M CTPOEHUs, NMPUMEHEHHE BEUIECTB B 3aBHUCHUMOCTH OT HX
' CBOWMCTB, BO3MOXHOCTh TPOTEKAHUS XUMHYCCKUX TMPEBPAIICHUN B
Pa3ITUYHBIX YCIOBHUSIX
10 YMeHue coCTaBIsITh MOJEKYIISIPHBIE U MOHHBIE YPaBHEHUS PEaKIIMii, B TOM
qucle:
10.1 peakuuit HOHHOTO 0OMeHa
10.2 OKHCIUTEIHHO-BOCCTAHOBUTEbHBIX PEAKIINI
103 WUTIOCTPUPYIOMIUX XUMUYECKHUE CBOMCTBA HM3YYEHHBIX KIJIACCOB (TPYIIN)
' HEOpPraHMYECKHUX BEIIECTB
104 MTOATBEPIKIAIOIINX TEHETHYCCKYIO B3aUMOCBSI3h MKy HUMHU
11 YMeHue BEIYHCISTH (POBOJUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
' JIOJII0 XMMHUYECKOT'0 3JIEMEHTA B COEAMHEHUN
11.2 MAaCCOBYIO JOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 [0 YPaBHEHHUSM XHMUYECKUX PEaKIMi U HaXOJUTh KOJIMYECTBO BEIIECTBA,
' 00BEM U Maccy peareHToB WK IPOAYKTOB PeaKuu
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMHM METOJJaMU HAy4yHOTO I[IO3HaHUs (HaOIIOleHUEe, H3MEpEHHeE,
121 9KCIIEPUMEHT, MOJCIUPOBAHKUE) MPU H3YUCHHUU BEIIECTB M XUMHUYECKHX
' SBIICHUN; yMeHHE c(OpMYIHpOBaTh MPOOJIEMY U NPEIIOKHUTH MYyTH €&
pereHus
12.2 0e30macHOl paboThl ¢ XUMUYECKUMH BEUIECTBAMH, XUMUYECKOU MOCYI0M 1

71a60paTOpHBIM 000PYIOBAaHHEM




12.3

13

npaBwiaMu 0€30MacHOr0 OOpalleHUs] ¢ BEIIECTBAMH, HCIIOJIb3yeMbIMH B
MOBCE/IHEBHOM JKM3HM, MpaBUJIaAMH TIOBEJEHUS B LEIIX cOepeKeHUs
310pOBbSl M OKPYXKAIOWIEW NPUPOJHOM Cpelbl; IMOHMMaHUE Bpena
(omacHOCTH) BO3JEHCTBHS Ha KUBBIE OPTAaHU3MBI ONPEEIEHHBIX BEIIECTB,
Croco0OOB YMEHBIIIEHUS U MPEAOTBPAIICHUS UX BPEAHOTO BO3CHCTBHS

Hamune MNPAKTUYCCKHUX HABBIKOB IIJIAHUPOBAHUA W OCYIICCTBIICHHA
CICAYIOMUX XUMHUYICCKUX SKCIICPUMCHTORB!

131

U3Yy4CHHE U ONHCaHWe (PU3NYECKUX CBOICTB BEIIECTB, O3HAKOMIICHHUE C
(U3MYEeCKUMU W XUMHUYECKUMU SIBICHUSIMH; OIBITHI, WUJUTIOCTPUPYIOIIHE
NPU3HAKU MPOTEKAHUSI XUMUYECKUX PeaKuit

13.2

M3y4eHHE CIIOCOOOB pa3JieNieHus cMece

13.3

IMMOJIYYCHHUC KHCJIIOpPOAa U HU3YUCHUC €TO CBOfICTB; MMOJIy4CHHUEC BOAOpPOAA U
HU3YUCHUEC C€TO CBOI\/’ICTB; MOJIYYCHHUE YTJICKHUCJIIOTO Ta3a W HU3YUCHUC C€TO
CBOﬁCTB; IMOJIYYCHHUC aMMHUAKa 1 U3YICHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJIIEHUE  PAcCTBOPOB  C  ONPENENEHHOM  MacCOBOM  JIOJei
pacTBOPEHHOTO BELIECTBA

135

NMpUMEHEHNE WHIUKATOPOB (JTakMyca, METHJIOpaH)ka W ¢eHondTanenHa)
JUTSL OTIPEIEIICHHUS XapaKTepa CPelIbl B pACTBOPAX KUCIIOT U MIEI0Uei

13.6

WCCJIC/IOBAHUE U OMHCAHUE CBOMCTB HEOPTaHMUYECKUX BEIIECTB PA3IUMUHBIX
KJIaCCOB; M3y4YEHHME B3aUMOJEHUCTBUS KHUCJIOT C METaulaMH, OKCHJIaMu
METAJIJIOB, PACTBOPUMBIMH M HEPACTBOPUMBIMH OCHOBAHHSIMH, COJSIMU;
MOJlyYeHUE HEPACTBOPUMBIX OCHOBAHUM; BBITECHEHHE OJHOIO MeTajia
IpyrMM U3 pacTBOpa COJIM; HcCcliefloBaHHEe aM(OTEpHBIX CBOWCTB
TUAPOKCHUIOB AIFOMUHHMS U IIHHKA

13.7

pelIeHre SKCIEPUMEHTANBHBIX 3afad 1o TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHUYECKUX COCIUHEHUI»; «DJIEKTPOJMTHYECKAsT JTHUCCOIUAIIHSY;
«BaxHelme HEMETauIbl M UX COSIMHEHUS»; «BarkHeHmme MeTauibl U UX
COCIMTHECHUS»

13.8

XUMHUYECKHE HKCIEPUMEHTHI, HWJUIIOCTPUPYIOUINE NPU3HAKA MPOTEKAHUS
peakiuii HOHHOro 0OMEHa; KaueCTBEHHbIE PEAKLMU Ha MPHCYTCTBYIOIINE B
BOJHBIX PACTBOPAxX MOHBI: XJOPHUA-, OpOMHUI-, HOAHI-, CylbdaT-, pocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUAPOKCHI-MOHBI, KATHOHBI aMMOHHUS,
Mar"usi, Kaublius, ajdloMuHus, xeneza (2+) u xenesa (3+), menu (2+),
IUHKA

14

VYmenue:

141

MMpeaACTaBIATH PE3YIbTATHL OKCIICPUMCHTA B (1)OpMe BBIBOJIOB,
J0Ka3aTCJIbCTB, rp a(i)I/IKOB u Ta6JII/ILI U  BBIBJIATH OMIMPHYCCKUC
3aKOHOMEPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCaJIbHO Ha6JHO)IaeMBIMI/I XUMHNYCCKHMMH
ABJICHUSAMHA MW IIpoHecCaMH, MNPOUCXOAAIIMMHU B MAKpO- W MHKPOMHUPE,
O0BSACHATH IMPUYIKUHBL MHOFOO6paBI/I$I BCIICCTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHA

Kox IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS
1 [lepBoHaYaIbHBIE XUMUYECKHUE TTOHSTUS
1.1 Uucteie BemecTBa U cMecH. CriocoObl pa3ziesieHust cMeceit
19 ATOMBI U MOJEKynbl. XUMUYECKUE 3JIeMEHTbl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
' [IpocThle U ClIOXKHBIE BEIIECTBA.
13 Xumuueckass (popmyna. BaleHTHOCTh aTOMOB XHWMHUYECKHX 3JIeMEHTOB. CTerneHb
' OKHCIJICHUS
3akOH TMOCTOSIHCTBa cocTaBa BemiecTB. OTHOcHUTeNbHas aTOMHas — Macca.
1.4 OtHocuTenbHAsT MOJIEKYJsipHass Macca. MaccoBasi 10 XMMHYECKOTO 3JIEMEHTa B
COEIMHEHUU
15 KonmuectBo BemectBa. Monb. MonsipHass Macca. MoOJSIpHBIE  00BEM  Ta3oB.
' B3anMocBs3b KOIU4eCTBa, MAacChl M YUCIIa CTPYKTYPHBIX €IMHUI] BELIECTBA
16 Pu3znyeckre U XMMHUYECKUE SIBICHUS. XUMHUYECKasl peakuus U €€ NpHU3HAKU. 3aKOH
' COXpaHEHHUs MACCHI BEIIECTB. XMUMHUYECKUE YPaBHEHHUS
5 Ilepnonnueckuit 3axkoH u llepuogumyeckas cucremMa XuMuU4ecKHx anemeHToB J[.M.
MenneneeBa. CTpoeHrEe aTOMOB
[lepnonnueckuii 3akoH. Ilepumommyeckas cucrema XUMUYECKuX dieMmeHToB J[.H.
2.1 MenneneeBa. Ilepuonbl u rpynnbl. DU3NUECKUNA CMBICT TOPSAKOBOIO HOMEPA,
HOMEPOB MEPUOIa U TPYIIIHI JJIEMEHTA
Crpoenue atomoB. CoctaB aroMHbIX szaep. M3otombl. Onektponsl. CtpoeHue
2.2 ANEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XUMUYEeCKUX 31eMeHTOB [leproanueckoit
cuctemsl /.M. MeneneeBa
3aKOHOMEPHOCTH B HW3MEHEHHWH CBOWCTB XHMMHYECKHX DJEMEHTOB TMEPBBIX TPEX
53 MEepPUOMIOB, Kallusg, Kaublus (paguyca aToMOB, 3JIEKTPOOTPUIIATEIILHOCTH,
' METAUTHYECKUX M HEMETAUTMUECKHX CBOMCTB) U UX COCAMHEHHI B COOTBETCTBUU C
MOJIOKEHUEM 3J1EMEHTOB B Ileproanyeckoii cucteMe u CTpOEHHEM UX aTOMOB
3 CrtpoeHue BemiecTBa
Xumnueckass  cBsizb.  KoBaneHTHass — (mMoJjsipHass W HEMOJISIpHAsl)  CBSI3b.
3.1 DIEeKTPOOTPULIATETLHOCTh XUMUYECKHUX 3JIeMEeHTOB. MoHHas cBsi3b. MeTtamumueckas
CBA3b
3.9 Tunsl KpucTaUIMUECKUX PEHIETOK (aTOMHasi, MOHHAs, METa/In4YecKasi), 3aBUCUMOCTb
' CBOMCTB BEILIECTBA OT TUIA KPUCTAJUINYECKON PEIIETKU U BUAA XUMUUECKOU CBSI3H
4 Baxueiiline mnpeacTtaBUTENM HEOpPraHMYECKUX BemiecTB. Hemeramnsl U uX
COEeIMHEHUs. MeTaJlIbl U X COCIUHEHHUS
Knaccupukanmuss u  HOMEHKIaTypa HEOPTaHMYECKUX COCIMHECHHM: OKCHIOB
41 (coneoOpasyrome: OCHOBHBIC, KUCIOTHBIC, aM(OTEpHBIC) W HECOICOOpa3yIoIue;

OCHOBaHUH (IIEI0YM U HEPACTBOPUMBIE OCHOBAHUS); KUCIIOT (KUCIOPOICOAEpKAIUE




1 OECKUCIOPOIHbIC, OJHOOCHOBHBIE 1 MHOIOOCHOBHBIE); COJIEH (CPeIHUX U KUCIIBIX)

®Ou3nyeckue U XUMHYCCKHE CBONCTBA IMPOCTBIX BCHICCTB-HEMCTAJZIOB: BOAOPOAA,

4.2 XJIOpa, KUCIIOPOJia, Cephl, a30Ta, hocdopa, yriaepoaa, KpeMHUS
Pu3znyeckre U XMMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB-METAJUIOB: JIUTHS, HATPUS,
4.3 Kajausi, MarHusi M KaJblMs, aIOMUHUS, JKeje3a. OJIEKTPOXUMHYECKHH  Psif
HanpsHKEHUNA METaJIOB
44 Ou3nM4YecKue M XHUMHUYECKHE CBOWMCTBAa BOJOPOJHBIX COCIUHEHUNA HEMETAIIOB:
' XJIOPOBOJIOPOJIA, CEPOBOAOPOIA, aMMHAKa
dusnyueckre 1 XUMHUECKHE CBOWCTBAa OKCHI0B HemeTauioB: cepol (IV, VI), azora(ll,
4.5 IV, V), docdopa(Ill, V), yrnepoma(Il, IV), xpemuus(IV). Ilomydenue oxcumon
HEMETAJIOB
46 Xumuyeckue cBoicTBa OkcuaoB: MetamuioB [A-IIIA rpymnm, nmaka, menu(Ill) u
' xene3a(ll, II). ITomydenre OKCHIOB METAIITIOB
XWMHYECKHUE CBOWCTBA OCHOBaHMM M aMQpOTEPHBIX THAPOKCHUIOB (HA TpUMEpE
4.7 THJIPOKCUIOB aJTIOMHHUSA, XKeJe3a, MUHKa). [lomydenne ocHOBaHWN M aM(pOTEPHBIX
TUAPOKCHUJIOB
OO0mue XUMHUYECKHE CBOWCTBA KHCJOT: XJOPOBOJOPOJIHOM, CEpOBOJIOPOIHOM,
48 CEepPHUCTOM, CEpHOH, a30THOM, ¢ochHOpHOH, KpPEeMHHEBOW, YroiapHOU. (Ocobbie
' XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEpHOM M a30THOM Kucinor. [lomydenue
KHUCJIOT
4.9 OO6mme xuMUYecKre cBOMCTBa cpenHux coneil. [lomyuenue coneit
4.10 [Tomyyenue, coOupanue, pacrmo3HaBaHUE BOJOPOJA, KHCIOPOAa, aMMHakKa,
YTJIEKUCIIOTO Ta3a B JIa00paTopuu
411 [lonyuenne amMmuaka, CEpHOM W A30THOM KHCIOT B MPOMBINUICHHOCTH. OOmue
' CHOCOOBI OMYYCHHSI METAJUIOB
4,12 ['eneTnveckas cBsI3b MEXKIy KJIacCaMU HEOPTaHUIECKUX COCTMHCHHMA
5 XUMHYECKUE PEaKIUU
Knaccudukanus XUMHUYECKUX peaKUUid MO pa3IUyHbIM MpPU3HAKAM: [0 YUCITY U
51 COCTaBy yYacCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, M0 N3MEHEHHUIO
CTEIICHCH OKHCIICHHS XUMHUYECKHUX DJIEMEHTOB
59 TennoBoii »pPeKT XUMHUECKOW peakluu, TEPMOXUMUYECKHE YpaBHEHUS. JK30- U
' SHIOTEPMUUYECKHUE peakuu. TepMOXUMUYECKUE YPAaBHEHUS
OKUCIUTETbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENIM UM BOCCTAaHOBUTEIIH.
5.3 [Tpoueccnl OKHCJICHUSA u BOCCTaHOBJICHHUS. DJIEKTPOHHBII Oamanc
OKHCJIUTEIIbHOBOCCTAHOBUTEIILHOM PEAKIIUU
5.4 Teopust 37EKTPOAUTHYECKON aucconuanyu. KaThoHbl, aHUOHBL. DJIEKTPOJUTHI U
' HEeANEeKTPONUThL. CUITbHBIC U clIa0ble ANEKTPOIUThL. CTEneHb TUCCOIHAIIH
55 Peakiun nonHoro oomMeHa. Y CaoBus MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHA, MOTHBIS
' Y COKpaIIE¢HHbIC HOHHBIC YPaBHEHUS PEaKIUil
6 XuMus U OKpyxarolas cpeaa
6.1 BemectBa u Martepuansl B MOBCEIHEBHOM KWU3HM uyejoBeka. beszomacHoe




UCIIOJIb30BaHME BELIECTB M XMMHUYECKUX peakuuil B yiabopatopuu u Obity. IlepBas
MIOMOMIb PU XUMUYECKUX 0’KOT'aX U OTPABJICHUAX

XUMHUECKOE 3arpsi3HEHHE OKPYXKAIoIIeH cpenbl (KUCIOTHBIE MOXKIU, 3arpsi3HEHHE
MOYBHI, BO3JyXa W BOJOEMOB), CHocoObl ero mpenorBpauieHus IIpenenvHas

6.2 nonyctumast  koHneHtpanus —BemectB  (IIJIK). Pons  xumMmm B pemeHun
AKOJIOTUYECKHUX MPoOsieM. Y CHICHHE TAPHUKOBOTO d(PpdekTa, pa3pyIieHne 030HOBOTO
cios
[Tpumenenue cepsl, a3oTa, dpocdopa, yraepoaa, KpeMHUS U UX COSAUHEHHUH B OBITY,
MEIUIIMHE, TMPOMBIIUIEHHOCTH M CEJIbCKOM X03diicTBe. [IpuMeHeHHe MeTannoB u

6.3 CIUIAaBOB (CTajb, YyryH, AIOPATIOMUHHUMA, OpOH3a) B OBITY M MPOMBINIJICHHOCTH WX
coenuHeHui. [loHSATHE O KOPPO3WMM METaIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
KOppO3HUHU

6.4 [TpupoiHbIE UCTOUYHUKH YTIEBOAOPOAOB (Yroiib, IPUPOIHBINA ra3, HEPTH), MPOTYKTHI
uX nepepadoTku (OCH3WH), MX POJIb B OBITY M TIPOMBIIINICHHOCTH
[lepBoHavya/lbHBIC TOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COCTUHCHHSX

6.5 yraepoja (MeTaH, 3TaH, dTHJICH, alleTWICH, ATAHOJI, TNIMIEPUH, YKCYCHAsl KHUCJIOTA).

' [lonsiTe 0 OMONOTMYECKU BAXKHBIX BEIIECTBAX: XKHUpax, Oeyikax, yrieBojax — U MX
POJIHU B JKU3HU YeJIOBEKa
7 Pacuérnr:

7.1 1o hopMyaaM XUMHYECKUX COCIMHEHUI

7.2 Macchl (MacCOBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus: 8-i Kiacc: yriayOJIeHHBIH ypoBeHb: YueOHUK; 1-¢ n3nanue ["abpuensa
0.C., OctpoymoB N.T"., CnagkoB C.A. AkimoHepHoe o01iecTBo «M31aTenbcTBO
«IIpocseuieHue»

* Xumus: 9-ii kiacc: yriyOJeHHbIN ypoBeHb: yueOHUK; 1-e nznanue ["abpuensn
0.C., OctpoymoB N.T"., CnagkoB C.A. AkimoHepHoe o01miecTBo «31aTenbcTBO

«HpOCBCHleHI/IC»

METOANYECKHUE MATEPHAJIBI J1JIA YYUTEJISA
https://prosv.ru/product/himiya-8-9-klassi-uglublyonnii-uroven-metodicheskie-
rekomendatsii-i-rabochaya-programma02/
https://doc.fipi.ru/metodicheskaya-kopilka/zadaniya-dlya-5-9-klassov/himiya-60-
zadanii.pdf

https://docs.yandex.ru/docs/view?tm=1755833253 tld=ru lang=ru
name=himiya.pdf
text=Meronnueckue%20pexomennannn?20mno%?20npenonaBanuto%e20xumun%o2
Oyrny6nenno0%202025 url=https%3A%2F%2Fedsoo.ru%2Fwp-
content%2Fuploads%2F2025%2F08%2Fhimiya.pdf Ir=51 mime=pdf 110n=ru
sign=cacbc06307b6b9fcObd17d20a19fe351 keyno=0 nosw=1

serpParams=tm%3D1755833253%26tld%3Dru%26lang%3Dru%26name%3Dhi



miya.pdf%26text%3D%25D0%25BC%25D0%25B5%25D1%2582%25D0%25B
E%25D0%25B4%25D0%25B8%25D1%2587%25D0%25B5%25D1%2581%25
D0%25BA%25D0%25B8%25D0%25B5%2B%25D1%2580%25D0%25B5%25
D0%25BA%25D0%25BE%25D0%25BC%25D0%25B5%25D0%25BD%25D0
%25B4%25D0%25B0%25D1%2586%25D0%25B8%25D0%25B8%2B%25D0%
25BF%25D0%25BE%2B%25D0%25BF%25D1%2580%25D0%25B5%25D0%?2
5BF%25D0%25BE%25D0%25B4%25D0%25B0%25D0%25B2%25D0%25B0%
25D0%25BD%25D0%25B8%25D1%258E%2B%25D1%2585%25D0%25B8%?2
5D0%25BC%25D0%25B8%25D0%25B8%2B%25D1%2583%25D0%25B3%25
D0%25BB%25D1%2583%25D0%25B1%25D0%25BB%25D0%25B5%25D0%
25BD%25D0%25BD%25D0%25BE%2B2025%26url%3Dhttps%253A%2F%2F
edsoo.ru%2Fwp-
content%2Fuploads%2F2025%2F08%2Fhimiya.pdf%261r%3D51%26mime%3D
pdf%26110n%3Dru%26sign%3Dcacbc06307b6b9fcObd17d20a19fe351%26keyno

%3D0%26n0sw%3D1

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET
https://myschool.edu.ru/?session_state=aff663d8-06f6-42a3-96d4-b248bf309297
code=11bc606b-04c3-43e0-a26f-5313cef00db0.aff663d8-06f6-42a3-96d4-
b248bf309297.edcea56¢c-ed46-46ba-al76-7a9f34146156

https://xumuk.ru/



http://www.chemistry-chemists.com/
https://chem8-vpr.sdamgia.ru/

https://skysmart.ru/articles/chemistry
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