IHOACHUTEJIbBHAA 3AIINCKA

Pabouas mporpamma mo xumuu 9 kimacc coctaBieHa B cooTBeTcTBUU ¢ DenepanibHbIM
rOCYJapCTBEHHBIM oOpa3oBarenbHbIM  cTangaprom OOO, mnpumepHoil 00pa3oBaTeNbHOM
nporpammoit OOO, oOpa3oBaTeabHON MPOTPaMMON TMMHA3MH, ¢ YYETOM pabodeil mporpamMMsl
BOCIIMTaHMsI THMHA3UU.

OO0uue meu NpenogaBaHus NpeaMera:

* OCBOCHHME BaXKHEHMINMX 3HAHMH OO0 OCHOBHBIX IOHATHAX M 3aKOHAX XHUMHH, XUMHYECKOM
CHMBOJIHKE;

* OBIQJCHHEC YMCHUSMU HAONIOAATh XWUMHUYCCKUE SIBIICHUS, MPOBOAUTH XHUMHUYCCKUI
AKCIIEPUMEHT, TTPOU3BOJUTH PACUEThl HA OCHOBE XHMHUYECKHUX (OPMYJI BEIIECTB M YpaBHEHUU
XUMHYECKUX PEaKI;

* pa3BUTHEC ITO3HABATEIIBHBIX HHTEPECOB M HHTEIUICKTYAJIbHBIX CIIOCOOHOCTEH B TIIpoliecce
MPOBEJICHUSI XMMHUYECKOTO OKCIEPUMEHTa, CaMOCTOSTEIILHOTO TMPHOOPETEHUs 3HAHUU B
COOTBETCTBUH C BO3HUKAIOITUMU KU3HCHHBIMU MTOTPEOHOCTSIMU;

* BOCIUTAaHHWE OTHOIICHHUS K XUMHU Kak K OJHOMY M3 (PyHIaMEHTaIbHBIX KOMITOHEHTOB
€CTECTBO3HAHUS U AJIEMEHTY OOIIIeueI0BEUECKOI KyIbTYypHI,

* IPUMEHEHHUE TMOJTYYEHHBIX 3HAHUW MU YMEHUM Jis1 O0€30MaCHOr0 HMCIOJb30BaHUS BEIIECTB U
MaTepuasoB B OBITY, CEILCKOM XO3SIICTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a7a4 B
MOBCEJHEBHOW JKU3HH, MPEAYNPEKICHUS SBICHUM, HAHOCSIIMX BPEZ 3I0POBBIO YEJIOBEKA W
OKpY’Karollen cpeze.

Onucanue MecTa npeaMeTa B y4eOHOM ILIaHe
[Iporpamma Kypca XMMHHU JJIsl OCHOBHOM IIIKOJIBI pa3padaThiBajach ¢ Y4€TOM MEPBOHAYAIBHBIX
NPEACTaBICHNHN, TTOJIy4CHHBIX YYallUMUCS B HAYaJIbHOW HIKOJIE MPU U3YyYCHUH OKPYKAIOIIETO
mupa. [IporpaMma XOTsI 1 HOCHT OOLIEKYIbTYPHBINA XapakTep U HE CTaBUT 3aJady
npodecCHOHATIBHOM MOJITOTOBKHU YYaIlIUXCs, TEM HE MEHEE, ITO3BOJISIET UM OIIPECITUTHCS C
BBIOOpOM Tpod st 00ydeHHsl B cTapilei mKoe.
B yue6HOM mu1aHe Ha OCBOEHME yueOHOro mpeamera «XHMHUs» Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus oTBoauTCs 136 yacoB U3 pacuera: 68 yacoB — 8 ximacc, 68 wacoB — 9 kiacc.
Pabouas mporpamMma MOCTpOEHa Ha OCHOBE KOHLIEHTPHUYECKOTO MOAXO0Aa. DTO JIOCTUTAETCS
MyT€M BBIWICHEHUS IUIAKTUYECKOH EIMHHUIBI — XUMHYECKOTO D3JIEMEHTa - W JalbHEeHIeM
YCIOXKHEHUHM M pPAaCUIMPEeHUM e€e: 3/1eCh TaKOBBIMU BBICTYHNAIOT (OPMBI CyIECTBOBAHHUS
(cBOOOIHBIE aTOMBI, TIPOCTHIC U CIOXKHBIE BEIIECTBA). B mporpaMme y4HMTHIBACTCS pean3anus
MEXITPEIMETHBIX CBsizel ¢ KypcoMm (usuku (7 kiacc) U Ouosoruu (6-7 Kiaccel), Iie JaeTcs
3HAKOMCTBO C CTPOCHHEM aTOMa, XMMHYECKOW OpraHm3aiiell KJIeTKHM M IpoleccaMu oOMeHa
BEIIECTB.

YyeOunas mporpamma Jijs 9 kiacca paccuutana Ha 68 yacoB, 1o 2 yaca B HEJIEIIO.

YMK: YueOuuk Xumus. 9xnacc. Aprop: ['abpuensun O.C.—M: [Ipoda, 2017

Inanupyemoie pezyromamaot 0c60eHus yuedOH020 npeomema
Jluunocmmuule pezyiomamaot
VYuyanuiics J0JDKeH:
3HAMb U NOHUMAMb: OCHOBHBIC MCTOPUYECKHE COOBITHSI, CBS3aHHBIE C PA3BUTHEM XHMHH U
o0IecTBa; JOCTHKEHUS B OOJIACTH XMMHU U KYJIbTYPHBIE TPaguIH (B YACTHOCTH, Hay4dHbBIC
TpPaJUIMN) CBOCH CTpaHbBI; OOIMIEMUPOBBIC JOCTIKEHHSI B 00JIACTH XMMHH; OCHOBBI 3JI0POBOTO
oOpa3a *KH3HU; MpaBUJIa MMOBEACHHS B UPE3BBIYAIHBIX CUTYAIUSAX, CBI3aHHBIX C BO3JICHCTBUEM
pPa3IUYHBIX BEIIECTB; COMHAIBHYIO 3HAYMMOCTh U COJEpKaHue MpodeccHii, CBI3aHHBIX C



XUMHEH; OCHOBHBIE IIpaBa U 00S3aHHOCTHU IpaKAaHUHA (B TOM YHCIIE YYallerocs), CBI3aHHbIE C
JTUYHOCTHBIM, TPOGECCHOHATHHBIM U )KU3HECHHBIM CAMOOTIPEICIICHUEM;

UCHBIMBIEAMb: TYBCTBO TOPAOCTH 32 POCCUIICKYI0 XUMHUYECKYIO HAYKy U YBa)KEHHUE K UCTOPUU
€€ pa3BUTHS; YBAKCHUE U MPUHATHE JTOCTHKEHUN XMMUM B MHUPE; YBOXKCHHE K OKPYXKAIOIIUM
(ydJamumcsi, y9uTessiM, pOJAUTENSIM U JIp.) — YMETh CIIyIIaTh U CIbIIIATh MapTHEPA, MPU3HABAThH
MPaBO KaXKJI0T0 Ha COOCTBEHHOE MHEHHE U IPUHUMATh PEIICHUS C YY€TOM MO3UIUI BCEX
Y4aCTHUKOB; CAMOYBaXEHUE U SMOIIMOHAIBHO-TIOJIOKUTEIbHOE OTHOILIEHHUE K ce0e;
npu3Haeamsy: NEHHOCTH 3JI0POBBS (CBOETO U IPYTHX JIOJEH ); HEOOXOIUMOCTh CAMOBBIPAXKCHHS,
camopealii3aliu, COLUaIbLHOTO MPU3HAHUS;

0CO3Haeamsp: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSTEIbHBIM MOCTYIKAM U JEHCTBUSM,
MIPUHATHIO OTBETCTBEHHOCTH 3a UX PE3Y/bTaThl; TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPBITO
BBIPAXXaTh U OTCTAUBATh CBOIO MO3UIUIO U KPUTUYHO OTHOCUTHCS K CBOMM MOCTYIIKAM;
npoaenamp: 10OPOXKENATETLHOCTD, IOBEPUE M BHUMATEIBHOCTh K JIFOJSM, TOTOBHOCTH K
COTPYAHMYECTBY U [JpYy>KOe, OKa3aHHIO0 TMOMOIIM HYXJAIOMMMCS B HEH; YCTOWYUBBIN
MO3HABATENbHBII HWHTEPEC, WHULHUATUBY M JI0003HATEIBHOCTh B HM3YYCHHHM MHpa BEILECTB U
peakIuii; eneyCTPEMICHHOCTh 1 HACTOMYUBOCTD B JIOCTHXKEHUU 11€JIeH, TOTOBHOCTH K
MPEOJIONICHUIO  TPYAHOCTEH;  YOEKIEHHOCTh B  BO3MOXKHOCTH  TO3HAHHSI  MPUPOBL,
HEOOXOJIMMOCTH PAa3yMHOTO HCIIOJIB30BAHMS JOCTHIKCHHA HAYKH W TEXHOJOTHUW NIl Pa3BHTHUS
00111eCTBa;

ymemp: YCTaHABIMBATh CBSI3b MEXKIY LEIbI0 H3YyYECHUS XUMHUM M TeM, JMJII 4Yero OHa
ocyliecTBIsieTcsl (MOTUBAaMH); BBINONHITh MPOTHOCTHYECKYID CaMOOIEHKY, PEryIHpYIOIIYIO
AKTUBHOCTh JIMYHOCTH Ha JTale €€ BKJIIOYCHHUS B HOBBIA BHJ JIEATEIBHOCTH, CBSI3aHHBIH C
HAYyaJlioM M3y4YeHHUS HOBOIO Y4eOHOro MpeAMEeTa — XUMHUU; BBINOJIHATH KOPPHUTHUPYIOLIYIO
CaMOOILICHKY, 3aKJIIOYAIONIYIOCS B KOHTPOJIE 3a MPOLECCOM H3YyUYEHUS] XUMUU W BHECECHUU
HEO0OXOJIMMBIX KOPPEKTHUBOB, COOTBETCTBYIOIIMX STalaM U croco0aM HM3ydeHUs Kypca XUMHH;
CTPOUTH J>KHW3HEHHBIE U MPOPECCHOHAIbHBIC IIAHBI C YYETOM KOHKPETHBIX COIHAIBHO-
HUCTOPUYECKHX, MOJTUTUYECKUX U SKOHOMUYECKUX YCIIOBHI; OCO3HABaTh COOCTBEHHBIE IIEHHOCTU
Y UX COOTBETCTBHE MPUHUMAECMbBIM B KM3HU PEIICHUSIM; BECTH JIMAJIOT HA OCHOBE PABHOIPABHBIX
OTHOLLIEHUI U B3aMMHOI'O YBaXXEHUS; BBIIETSATh HPABCTBEHHBIN ACTIEKT MOBEACHUS U COOTHOCUTH
MOCTYTKHU (CBOW U JAPYTUX JIFOJICH) U COOBITHS ¢ MPUHITHIMUA STHUYECKUMHU HOPMaMH; B TIpeiesiax
CBOMX BO3MOKHOCTEW MPOTUBOJEHCTBOBATh JEHCTBUSM U BIUSHUSIM, MPEACTABISIIOLIUM YyTPO3y
YKU3HH, 3JI0POBBIO U 0€30MACHOCTH JIMYHOCTH M OOIIECTBA.

JIM4HOCTHBIE Pe3yJIbTaThl OTPaXkKaT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

1. 'paxxgaHCKOTO BOCIUTAHHUA, KOTOPOE BKIFOUALT:

. dbopMUpOBaHHE AaKTHUBHOW TpakJAHCKOW TO3UIMH, TPaKJAaHCKOH OTBETCTBEHHOCTH,
OCHOBAaHHOM Ha TPAJAMIIMOHHBIX KYJIBTYPHBIX, MOYXOBHBIX M HPABCTBEHHBIX I[EHHOCTSX
poccuiickoro o0IIecTBa;

° PAa3BUTHUC KYJIbTYPbl MCKHALIUOHAJIBHOT'O O6HI€HI/I$[;

° q)OpMI/IpOBaHI/IC MMPUBCPIKCHHOCTU HACAM HWHTCPHAIIMOHAIN3Ma, I[py)K6LI, PpaBCHCTBA,
B3aMMOIIOMOIIX HAPOIAOB,

° BOCIIMTAHUC YBAKHUTCJIBHOI'O OTHOHICHUA K HAIIMOHAJIBHOMY HNOCTOUHCTBY HIOHCﬁ, nx
YyBCTBaM, pCIUTHO3HBIM y6e)K)IeHI/I$IM;

° pa3BUTHEC HpaBOBOﬁ U MOJUTHYSCKOMN KYJIbTYPbI I[eTeﬁ, paciiipeHUC KOHCTPYKTHUBHOI'O

y4acTusi B TIPUHATHU PEIICHWH, 3aTparvBaloOlMX HMX MpaBa M HMHTEPEChl, B TOM 4YHUCJIE B
pasnuuHbIX  (opMax  camMOOpraHU3allid, CaMOYIpaBIeHHUS, OOIIECTBEHHO  3HAYUMOMN
TS TeIIbHOCTH;

° Pa3BUTHC B )ICTCKOI\/'I Cpeac OTBETCTBCHHOCTHU, IPUHIUIIOB KOJIJICKTUBU3MA U COHI/IEIJ'IBHOIZ
COJIMAAPHOCTH;
° q)OpMI/IPOBaHI/Ie CTaOMIILHOM  CHUCTEMBEI HPAaBCTBCHHBIX W CMBICIIOBBIX YCTaHOBOK

JIMYHOCTH, TTO3BOJIAOIIHUX IPOTUBOCTOATH nacoJI0Irnn 9KCTpEMHU3MA, HallMOHaJIM3Ma,
KC@HO(i)O6I/IH, Koppynuuu, AUCKpUMHHAIOWKU 110 COOWAJIbHBIM, PCINTHO3HBIM, PaCOBBIM,
HallMOHAJIbHBIM MMPU3HAKaAM U JPYTUM HCTATUBHBIM COUAJIbHBIM ABJICHUAM;



. pa3paboTKy M peanu3alio MpPOorpaMM BOCHUTAHMS, CIIOCOOCTBYIOIIMX IPaBOBOM,
COLMAJIbHOW U KYJIbTYPHOU aJanTaluuu JeTel, B TOM YHUCIIE JE€Te U3 CEMEN MUTPAHTOB.

2. [laTproTHYeCKOro BOCIIUTAHUS, KOTOPOE NMPeayCMaTpUBAET:

. (dbopMUpOBaHHE POCCUIICKON IPaXKIAHCKOM UACHTUYHOCTH;

. dbopMupoBaHUEe MATPUOTHU3MA, UyBCTBA TOPJIOCTH 32 CBOIO Po/IMHY, TOTOBHOCTH K 3alllUTe
uHTepecoB OteuecTBa, OTBETCTBEHHOCTH 3a Oynyuiee Poccum Ha OCHOBE pa3BUTHsI IPOrpaMm
MaTPUOTHYECKOT0 BOCIIUTAHUS JAETEH, B TOM YHCJIE BOEHHONATPUOTUYECKOTO BOCIIUTAHNUS,

. dbopMUpOBaHNUE YMECHHSI OPHUCHTHPOBATHCSI B COBPEMEHHBIX OOIIECTBEHHOMOIUTHUSCKUX
nporeccax, npoucxonaumx B Poccun u mupe, a Takke OCO3HAHHYIO BBIPaOOTKY COOCTBEHHOMU
MO3UIIMK TO OTHOIICHHIO K HMM Ha OCHOBE 3HAHHUS M OCMBICIICHUS HCTOPUM, TYXOBHBIX
LIECHHOCTEH U JOCTHKEHUI HAIlIeH CTpaHbI;

. pa3sBUTHE YBa)KEHHS K TAKUM CHMBOJIaM TOCYIapCcTBa, Kak rep0, ¢uiar, ruma Poccuiickoit
®denepannn, K ICTOPUYECKUM CUMBOJIaM U IaMsATHUKaM OTedyecTBa;

. pa3BUTHE TOMCKOBOM M KpaeBEIYECKON MAEeSTEIbHOCTH, JIETCKOTO TMO3HaBaTEIbHOTO
TypHu3Ma.

3. JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS, KOTOPOE OCYIIECTBIIIECTCS 32 CUET:

. pa3BUTHUSA Y JIeTel HPABCTBEHHBIX YyBCTB (UECTH, JI0JITa, CIIPABEAJIMBOCTH, MUJIOCEPAHS U
IpYKeIo0us);

. dbopMUpOBaHUSA BBIPAKCHHONW B MOBEJCHWM HPABCTBEHHOW MO3UIIMH, B TOM YHCIE
CIIOCOOHOCTH K CO3HATEIILHOMY BBIOOPY 100pa;

. Pa3BHUTHS CONEPEIKUBAHUS U (HOPMUPOBAHUS IMO3UTUBHOTO OTHOIICHUS K JIIOJSIM, B TOM
YHUCJIE K JIUIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI 1 UHBAJIU]IAM;

. coJieicTBUSL POPMUPOBAHUIO Y JACTEH MO3UTUBHBIX )KU3HEHHBIX OPUEHTUPOB U TJIAHOB;

. OKa3aHUsl MOMOIIM JETSIM B BBIPAOOTKE MOJEJCH MOBEACHHS B PA3IMYHBIX TPYAHBIX
KU3HEHHBIX CUTYAIUSIX, B TOM YHCIIE TPOOJIEMHBIX, CTPECCOBBIX U KOH(MIUKTHBIX.

4. DCTETUYECKOTO BOCIIUTAHUS, KOTOPOE MPEII0JIaraeT:

. npuoOILIeHne K YHUKaJIbHOMY POCCUHCKOMY KYJIbTYpPHOMY HaclleIMl0, B TOM YHUCIIE
JIUTEpPaTypHOMY, MY3BbIKAJIBHOMY, XyJ0’)KECTBEHHOMY, TeaTpaJIbHOMY u
KHHEMaTorpaguecKoMy;

. CO3JJaHME PABHBIX VIS BCEX JETEH BO3ZMOMXKHOCTEM JOCTYIA K KYJIbTYPHBIM LIEHHOCTSIM;

. BOCIIUTAaHUE YB@KEHUS K KYyJIbType, s3bIKaM, TpPaAULUAM U OObIYasM HapoJOB,
npokuBaromux B Poccuiickont @enepanny;

. npuoOlieHne K = KJIACCMYECKUM U COBPEMEHHBIM  BBICOKOXYJIOKECTBEHHBIM
OTEYECTBEHHBIM U MUPOBBIM ITPOU3BEICHUAM UCKYCCTBA U JIMTEPATYPHI;

. MOMYJIAPU3ALNS POCCUNCKUX KYIbTYPHBIX, HDABCTBEHHBIX U CEMEUHBIX LICHHOCTEH;

. COXpaHEHHUE, MOJACPKKH U Pa3BUTHE THUYECKUX KYJIBTYPHBIX TPAOUIMN U HAPOJHOIO
TBOPYECTBA.

5. ®usmnueckoro BOCHUTaHUS, (OPMHPOBAHUS KyJIbTYPbl 3J0pPOBbSI U SMOLMOHAIBHOIO
OJaronoy4us, KOTOPOe BKITIOYALT:

® q)OpMPIpOBaHl/Ie OTBCTCTBCHHOI'0O OTHOILICHHA K CBOEMY 3O0POBLIO U HOTpe6HOCTI/I B
3JI0pOBOM 00pa3e KU3HHU;

. dbopMUpOBaHHE CHUCTEMbl MOTHUBAlMM K AaKTUBHOMY U 3J0pOBOMY o0Opa3y >KU3HH,
3aHATHAM (PU3NYECKOH KyJIbTYPOU M CHOPTOM, Pa3BUTHE KYJIBTYPHI 3/I0pOBOTO MTUTAHMS;

. pa3BHUTHE KYJIBTYpBl O€30MaCHON KU3HEACITEIILHOCTH, MPOPHUIAKTUKY HAPKOTUUECKON U
AJIKOTOJILHOM 3aBUCUMOCTH, TA0AKOKYPEHHUS U APYTUX BPEIHBIX MPUBHIYEK.

6. TpyoBOro BOCIIUTaHUS, KOTOPOE PeaTu3yeTcs OCPEICTBOM:

. BOCIIMTaHUs YBAKEHUSA K TPYLY U JIIOAAM TPYyAa, TPYAOBBIM JOCTHUKEHHUSIM;

. (GopMUpOBaHMS YMEHHI M HaBBIKOB CaMOOOCITY)KUBaHHUS, MOTPEOHOCTH TPYIUTHCA,
J0OPOCOBECTHOTO, OTBETCTBEHHOIO M TBOPYECKOIO OTHOIICHHS K Pa3HbIM BHJAM TPYAOBOM
JEATeILHOCTH, BKIIIOYasi O0y4YEHHE U BBINOJIHEHNE JOMAITHUX 00S3aHHOCTEH;

. Pa3BHUTHUS HABBIKOB COBMECTHOW pabOThI, YMEHHUSI PabOTaTh CAMOCTOSTEILHO, MOOHMIIH3YS
HEOOXOJMMBIE PECYPCHI, IPABUIBHO OLIEHUBAsI CMBICT U TIOCIIEICTBHS CBOUX JCHCTBUH;



. colleHcTBUSL TPO(ECCHOHATFHOMY CaMOONPEEICHNI0, MPHOOIIEHUS K COLMAIBHO
3HAYUMOM JIEATEIBHOCTH ISl OCMBICTICHHOT'O BEIOOpa mpodeccuu.
7. DKOJIOTUYECKOT0 BOCIIUTAHUS, KOTOPOE BKIIIOYAECT:

. pa3BUTHE HKOJIOTUYECKON KYyIbTYphl, OEpeKHOro OTHOLIECHUS K POJHOW 3emie,
MpUPOAHBIM OoraTcTBam Poccuu u mupa;
. BOCIIMTAHUE YYBCTBA OTBETCTBEHHOCTH 3a COCTOSIHME IPUPOJIHBIX PECYPCOB, YMEHUH U

HaBBIKOB Pa3yMHOTO MPUPOJIONOJIb30BAHUS, HETEPHUMOrO0 OTHOILIEHUS K JCHCTBHSM,
IIPUHOCSALIUM BpPEJ] 3KOJIOTUH.
8. LlenHocTelt HAyYHOTO TO3HAHMUSI, YTO MOPA3yMEBAET:

. COJICHCTBUE TOBBIIICHUIO IIPUBJIEKATEIbHOCTH HAYKU JJIS MOJPACTAIOLIETO MMOKOJIEHMS,
MOJIEP>KKY HayYHO-TEXHUUECKOr0 TBOPUECTBA JIEeTeH;
. CO3/IaHUE YCIOBUHM Ui TMOJIyYEHHs JAETbMHU JOCTOBEPHOH HMH(POPMALUU O HEPEIOBBIX

JOCTHXKEHHSIX M OTKPBITHSIX  MHUPOBOM M OTEUYECTBEHHOM  HAyKH,  IOBBIIICHUS
3aMHTEPECOBAHHOCTH IMOAPACTAIOIIECTO IMOKOJICHUS B HAYYHBIX MMO3HAHUSAX 00 YCTPOHCTBE MHUpa
H oO01IecTBa.

(CucTemaTm3aumMa OCHOBHbIX HamnpaBAEHWN BOCMUTATE/IbHOW AEeATENbHOCTWU, onpeaesieHHas B pasaene
"Ob6HoBNEHWE BOCMUTATE/IBHOIO MPOLLECCa C YYETOM COBPEMEHHbIX AOCTUMNKEHUA HAYKM U Ha OCHOBE
OTeYecTBeHHbIX Tpaauumin" Ctpaternn passuTuA BocnuTaHuAa B Poccuiickoit Pepepaunmn Ha nepuog Ao
2025 roaa (pacnopsxeHue Mpasutenbctsa Poccuitickoit depepaumm ot 29 mana 2015 roga Ne 996-p)).

MertanpeaMeTHbIX pe3yJbTATOB:

MeramnpeaMeTHbIe pe3yNbTaThl, BKJIIOYAIOT OCBOCHHBIC OOYYAIOIIMMUCS MEXKIIPEIMETHbIC
MOHATHSI ¥ YHUBEpcalbHble ydeOHbIE JCHCTBUS  (peryisTHBHBIC, IO3HaBaTelbHEIE,
KOMMYHHUKAaTHBHBIE).

Me:knpeaMeTHbIe NOHATHS

YcnoBrueM (GOpMHPOBAaHUS MEXKIPEIMETHBIX TOHSATHHA, HAPUMEP TaKMX Kak CHUCTeMa, (akT,
3aKOHOMEPHOCTh, (DEHOMEH, aHalu3, CUHTE3 SIBJSETCS OBJIaJiIeHHE OOYYalOIIMMHUCS OCHOBAMH
YUTATENIbCKOM KOMIIETCHIINM, NMpUOOpEeTeHNe HAaBBIKOB pabOThI ¢ HWH(OpMaIuei, ydacTue B
IIPOEKTHOM JIeATeIbHOCTH. B 0CHOBHOII 1IKosIe OyAeT mpoaoikeHa paboTa mo popMUPOBAHUIO U
Pa3BUTHIO OCHOB YHUTATEJbCKO KommeTeHuuu. OOydaromuecss OBIAACIOT UYTCHHEM Kak
CPEACTBOM OCYUIECTBICHHUS CBOMX JajbHEUIIMX IUIAHOB: MPOAOIDKEHHS O0Opa3oBaHUS M
caMo00pa3oBaHMsl, OCO3HAHHOTO TUIAHUPOBAHHS CBOETO aKTYyaJbHOTO M MEPCHEKTHBHOTO Kpyra
YTEHUS, B TOM YHCJIE JIOCYTOBOTO, TIOJTOTOBKHA K TPYAOBOW W COIMAILHOW HEATEIBHOCTU. Y
BBIIYCKHUKOB OyneT copMupoBaHa MOTPEOHOCTh B CUCTEMAaTHYECKOM UTEHMM KaK CpEJICTBE
MO3HAaHUSI MUpa M ce0s B 3TOM MHpe, TapMOHHU3AI[MM OTHOIICHWH dYelloBeKa M OOIIecTBa,
co3JlaHNM 00pa3a «IOTpeOHOro OyyIIero.

[Ipy w3ydeHNMH XUMHH OOYYaIOUIMECs YCOBEPIICHCTBYIOT TPHOOPETEHHBIE Ha TEPBOM
YPOBHE HaBbIKH padoThl ¢ nHGopmanmeii 1 nonoaHAT uX. OHU CMOTYT paboTaTh C TEKCTaMH,
peoOpa3oBHIBaTh U MHTEPIIPETUPOBATH COAEPIKAIIYIOCS B HUX HH()OPMAIIHIO, B TOM YHUCIIE:

* CUCTEMaTH3UpPOBaTh, COINOCTABIATh, AaHAJIM3UPOBATh, 0000IATh W HHTEPIPETUPOBATH
WH(POPMAIIHIO, COJEPIKATYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTaX;

* BBIICJATh TJVIABHYIO M HM30BITOYHYIO HH(OPMALMIO, BBIMOJHATH CMBICIOBOE CBEPTHIBAaHHE
BBIZICJICHHBIX (DAKTOB, MBICIICH; MPEACTABIATh, WH(DOPMAIIMIO B CXKATOM cioBecHOW Qopme (B
BUJI€ TUIaHA WJIM TE3MCOB) U B HATJISIHO-CUMBOJMYECKOM (hopme (B BHJE TabIuUI], rpaduuecKux
CXEM H JarpamMm, KapT MOHIATHH — KOHIIENITyaTbHBIX JHarpaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aTIOJTHSATH U JIOTIOJHSATH TaOJUIII, CXEMBI, TUarPaMMBbl, TEKCTHI.

B xone m3yueHus xumum oOydaronipecss NPHOOPETYT ONBIT NMPOEKTHOMH IesTeJbHOCTH Kak
ocoboit (opmbl yueOHOW pPabOTHI, CMOCOOCTBYIOIIEH BOCIUTAHUIO CAMOCTOSITEIBHOCTH,
WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, TOBBIMICHUIO MOTHBAIMH Hu 3(PPEeKTHBHOCTH yUeOHOI
NeSITeIbHOCTH; B XOJI€ PeaIM3alMi MCXOAHOTO 3aMbIciia Ha MPAKTUYECKOM YPOBHE OBIIAJICIOT
YMEHHEM BBIOMpATh aJleKBaTHBIC CTOAIICH 3a7ade CpeAcTBa, IPHHUMATh PEIICHHS, B TOM YHUCIIE
U B CUTyallMsx HeompenenéHHocTH. OHU MoiydaT BO3MOXKHOCTb Pa3BUTh CIIOCOOHOCTH K



pa3paboTKe HECKOJIBKMX BAapUaHTOB PEIICHUH, K MOMCKY HECTaHJApTHBIX PELICHUH, MOUCKY U
OCYIIECTBICHUIO Han00JIee IPUEMIIEMOTO PELICHHUS.
IIpenmerHbie pe3y/bTarThbl:

IIpenmeTHble pe3ynbTaThl U3yYEHUs IPEIMETHOM 001acTH «XUMUS» JOKHBI OTPaXkaTh:

1) popmupoBaHue epBOHAYATBEHBIX CHCTEMATU3UPOBAHHBIX MTPEICTABICHUN O BEIECTBAX,
UX TPEBpalllEHUAX M NPAKTUUYECKOM NIPUMEHEHUH; OBJAJECHUE NOHATUWHBIM anmnapaToM H
CUMBOJINYECKUM SI3BIKOM XUMUU;

2) oco3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHUMHYECKOH HAayKd Kak o0JiacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUYECKUX MPEBPALLECHUN HEOPraHUYECKUX U OPraHu4YEeCKHX
BEIIECTB KAaK OCHOBHI MHOTHX SIBICHHM KMUBOM U HEXKUBOH MPHUPOABI; YriyOJicHHe
IIPEICTAaBICHUM O MaTepUaJIbHOM €IMHCTBE MUDA;

3) OBJagcHHWE OCHOBAMHM XHMHYECKOW TI'PAMOTHOCTH: CIIOCOOHOCTBHIO aHAIM3UPOBATh MU
O00BEKTUBHO OLIEHMBATh KU3HEHHbIE CUTYallUH, CBSI3aHHbIE C XUMHEH, HaBbIKaMU 0€3011aCHOTO
oOpallleHus ¢ BeIECTBAMHU, UCIIOJIb3yEMBbIMU B TIOBCEAHEBHOM KU3HU; YMEHHEM aHAIM3HPOBATH
U IUIAHUPOBATh HKOJIOTMYECKH O€30MacHOE IOBEIEHUE B LEISIX COXPAHEHUS 3/I0pOBbS U
OKpY>Karolllel Cpeibl;

4) ¢dopMHpOBaHHME YMEHHI YCTAHABIHMBATH CBSI3U MEXAY pEalbHO HAOII0IaeMbIMU
XUMUYECKUMH SBJICHUSIMU U MIPOLECCAMU, IPOUCXOSIUMU B MUKPOMUPE, OOBSICHATh IPUUYHHBI
MHOr000pa3usi BELIECTB, 3aBUCHMOCTh HX CBOWCTB OT COCTaBa M CTPOCHHSA, a TaKKe
3aBUCUMOCTb IIPUMEHEHUS BEIIECTB OT UX CBOMCTB;

5) mnpuoOpeTeHHE OIBITA HCIOIb30BAHUS PA3NIUYHBIX METOJOB HM3YUCHHUS BELICCTB:
HAOJIOACHNS 32 UX MPEBPAILECHUSMH MIPH MPOBEJCHUN HECIOKHBIX XUMHUECKUX IKCIIEPUMEHTOB
C UCHOJIb30BaHUEM JIAOOPATOPHOI0 00OPYAOBaHUS U TPUOOPOB;

6) dopmupoBaHKE TPENCTABICHUI O 3HAYCHUU XHMHUYECKOW HAyKH B PELICHUU
COBPEMEHHBIX HKOJIOTHUECKUX MpoOsieM, B TOM 4YMCJIE€ B MNPEAOTBPALICHUHM TEXHOTEHHBIX MU
HKOJIOTHYECKUX KaTacTpod;

7) nmns cAenbiX M CIa0OBHSIIIMX OOYYArONIMXCS: BIAJCHUC MPABUIIAMU 3aIlHCH
XUMHAYECKHX (OPMYNI C HCIIOJIB30BAaHHEM peIbeHO-TOUCUHOH cucTeMbl oOo3HaueHuii JI.
bpaitns;

8) s oOydarommxcs C OrPaHHYCHHBIMH BO3MOXKHOCTSIMU 370POBBS:  BIIQJICHUC
OCHOBHBIMM JJOCTYITHBIMU METOJJaMU HAYYHOT'O IO3HAHMS, UCIIOJIb3YEMBIMHU B XUMHH.

IInanupyemsie pe3yJbTaThl H3y4eHHs y4eOHOr0 mpeaMera

BeinycKHUK Hay4uTCH:

® XapaKTepU30BaTh OCHOBHBIE METOJbl IO3HAHWs: HAOJIOJEHHE, H3MEpEeHHe,
JKCIIEPUMEHT;

® OIMCHIBaTh CBOMCTBA TBEPJBIX, KUIKUX, ra3000pa3HbIX BEIIECTB, BBIACNAS HX
CYILLIECTBEHHBIE ITPU3HAKY;

® pDacKphpIBaTh CMBICI OCHOBHBIX XWUMHYECKMX IIOHATHM «aTOM», «MOJIEKYJa»,
«XUMHUYECKHM DJIEMEHT», «IIPOCTOE BEUIECTBO», «CJI0XKHOE BEIIECTBO», «BAJICHTHOCTHY,
«XMMHYECKAs peaKLUsa», UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMHUH,

® pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHMsI MACCHI BEIIECTB, IIOCTOSTHCTBA COCTABA,
ATOMHO-MOJIEKYJIIPHON TEOPUH;
pa3nnyaTh XUMUYECKUe U (PU3UYECKHE SBICHUS;
Ha3bIBATh XUMHUUYECKHE FIIEMEHTHI;
OIpEeNIeNIATh COCTAaB BEHIECTB 0 UX (HOpMyIaM;
ONPEENATh BAJICHTHOCTh aTOMA JIEMEHTA B COCIMHEHHUSIX;
ONPENENATh TUIl XUMUUECKUX PEaKIIHii;
Ha3bIBATh PU3HAKH U YCIOBUS MPOTEKAHNS XUMUYECKUX PEAKIUH;
BBISIBJIATh MPU3HAKH, CBUJIETEIBCTBYIONINE O MIPOTEKAaHUU XUMHUYECKOW pEaKkM MpH
BBIITOJIHCHUY XUMHUUYECKOTO OIIBITA;



® COCTaBJIATH (HOPMYJIBI OWHAPHBIX COCTMHCHMUI;

® COCTaBJIATh YPABHEHMSI XUMHUYECKHX PEAKIIM;

e coOmoaaTh mpaBuiia 6€30MacHoi paboThl IPU MIPOBECHUH OMBITOB;

® T10JIb30BaThCS J1a0OPATOPHBIM 000PYAOBAHUEM U MTOCYIOM;

® BBHIUUCISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO H MOJIIPHYIO MacChl BEILIECTB;

® BBHIUUCIISITH MACCOBYIO JIOJIF0O XUMHUECKOT0 3JIEMEHTa 10 GopMyJie COeAMHEHHUS,

® BBHIUKCIATH KOJMYECTBO, 00BEM MIIM MAcCy BEIIECTBa IO KOJIWYECTBY, 00bEMY, Macce
peareHToB WM IPOAYKTOB PEaKIIMH;

® XapakTepu30BaTh (PU3NYECKHE U XMMHUECKHUE CBOICTBA MPOCTHIX BEUIECTB: KUCIOPOAA
1 BOJIOPOA;

® 110JTy4aTh, COOUPATH KUCIOPO U BOJAOPOJ;
pacIio3HaBaTh OIBITHBIM IIyTeM Ia3000pa3HbIe BELIECTBA: KUCIOPO/I, BOAOPOL;
pacKpbIBaTh CMBIC] 3aKOHa ABOIaJipo;
PaCKpBIBATh CMBICI MOHATHIA «TETUIOBON 3(p(PEeKT peakunm», «MOJISPHBIA 00BEM»;
XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHUE CBOMCTBA BOJIBI;
PacKpbIBATh CMBICI IOHATHUS «PAaCTBOPY;
BBIUKCIISTH MACCOBYIO JIOJIIO PACTBOPEHHOTO BELIECTBA B PACTBOPE;
MPUTOTOBIISITH PACTBOPHI C ONIPEICTICHHON MAaCCOBOM /10JI€i paCTBOPEHHOIO BEIIECTBA;
HA3bIBaTh COSAMHEHUS U3YUYEHHBIX KJIACCOB HEOPTAHUYECKUX BEILIECTB;

e XapakTepu3oBaThb (HU3MUECKHE U XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX BEILIECTB: OKCUAO0B, KHCIIOT, OCHOBAHHUI, COJIEH;

® OMpeAensTh NPUHAUICKHOCTh BEUIECTB K OMPEIEICHHOMY KIIACCY COeTUHEHUI;

® COCTaBJIATH POPMYJIbI HEOPTrAHUYECKUX COSAMHEHUN N3YUYEHHBIX KIJIACCOB;

® IIPOBOAMTH ONBITHI, TOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA N3YUEHHBIX KJIaCCOB
HEOpPraHUYECKUX BEIIECTB;

® DACIIO3HABAThH ONBITHBIM ITYTEM PACTBOPBI KUCJIOT U IIEJI0UEH 0 U3BMEHEHUIO OKPacKu
MHMKATOpa;

® XapaKTEepHU30BaTh B3aUMOCBS3b MEXKY KJIaCCAMHU HEOPTraHUUECKUX COECANHEHU;

e packpsiBaTh cMbIch [lepuoaunueckoro 3akona JI.1. Menaeneesa;

e OOBACHATH (PU3MUECKUN CMBICT aTOMHOTO (TOPSIIKOBOI0) HOMEpa XMMHUYECKOTO
3JIEMEHTa, HOMEPOB IPYMIIBI U Ilepuoaa B nepuoandeckon cucreme .M. Mennaeneena;

e OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CTPOEHHUS aTOMOB, CBOICTB 3JIEMEHTOB B
npeienax MajibIX EPUOJO0B U IVIaBHBIX MMOATPYIII;

® XapakTepU30BaTb XMMHUYECKHE 3JIEMEHTHI (OT BOJOpOJA A0 KajlblMs) HA OCHOBE HX
MOJIOKEHHUs B mnepuoguueckoi cucreme J[.M. MenneneeBa u ocoGeHHOCTEN CTPOEHHS HX
aTOMOB;

® COCTaBJIATh CXEMbI CTPOCHMS aTOMOB NEpBbIX 20 371EMEHTOB NEPUOANYECKON CUCTEMBI
JI.1. Menneneera;

® DPACKPBIBaTh CMBICII IOHATHN: «(XUMHUYECKASI CBA3DY, «AJIEKTPOOTPULIATEIBHOCTB Y,

® XapaKTepH30BaTh  3aBHUCUMOCTh  (PU3MUECKMX CBOMCTB  BEIIECTB OT  THIIA
KPUCTAJININYECKON PELLETKH;

® OMpeAensaTh BUJ XUMHUECKOH CBSI3U B HEOPTaHUYECKUX COEIMHEHUSX;

e u300paxaTrb CXE€Mbl CTPOECHMSI MOJIEKYJ BELIECTB, OOpPa30BaHHBIX Pa3HBIMU BUIAMHU
XUMHYECKHUX CBS3EH;

® pACKpbIBaThb CMBIC]I TOHATUH «UOH», «KAaTHOH», «AHHOH», «3JIEKTPOJIUTHDY,
«HEIIEKTPOJIUTBLY, «QJIEKTPOIIUTUYECKAS TUCCOLMALINA», «OKUCIUTENDY, «CTEIIEHb OKUCIICHUS»
«BOCCTaHOBHTEIbY, «OKUCIECHHUEY, KBOCCTAHOBICHHUEY;

® OMpeAeNsaTh CTENEHb OKUCIIEHUS aTOMa 3JIEMEHTa B COeIMHEHUU;

® DPACKPBIBaTh CMBICII TEOPUH IEKTPOIUTUUECKON JUCCOLUALINY;

® COCTaBJIATh YPaBHEHUS JIEKTPOIUTHUECKON TUCCOLMALIMN KUCIIOT, LIEJI0UEH, COJIEH;



e OOBACHATH CYIIHOCTH IPOIECCa IECKTPOTUTHICCKON TUCCOIMAIINN U PCAKITUi
HOHHOT0 OOMEHA;

® COCTaBJIATH IMOJHBIC M COKPAICHHBIC HOHHBIC YPABHCHHS peakiui oOMeHa;
OTIPEICIIATH BO3MOKHOCTh MPOTEKAHMSI PEaKIIUii HOHHOTO OOMEHa,
MIPOBOJMTH PEAKITUH, ITOATBEPKIAIOIINE KAYeCTBEHHBIN COCTaB Pa3IUYHbBIX BEIICCTB;
OTIPE/ICIIATh OKUCIIUTETh U BOCCTAHOBUTEID;
COCTaBIISITh YPABHEHUS OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIX PEAKIIHIA;
HA3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKON PEaKIIvH;
KJIACCHU(UITUPOBATH XUMUICCKUE PEAKIIUU TI0 PA3TNIHBIM IPU3HAKAM;

® XapaKTepU30BaTh B3aUMOCBSI3b MEXIY COCTaBOM, CTPOCHHEM U CBOWCTBaMHU
HEMETAJIJIOB,;

® TIPOBOJMTH OIIBITHI 110 MOJIYYEHHUIO, COOUPAHUIO U U3YUECHUIO XUMUYECKUX CBOMCTB
ra3000pa3HbIX BELIECTB: YIJIEKUCIIOr0 Ta3a, aMMUaKa;

® DACIIO3HABATh OINBITHBIM IIyTEM ra3000pa3Hble BELIECTBA: YIVIEKUCIBIA ra3 1 aMMHUaK;

® XapakTEepU30BaTh B3aWMOCBSI3b MEXKIY COCTAaBOM, CTPOCHMEM M CBOMCTBAMH
METaJUIOB;

e Ha3bIBaTh OPraHUYECKHE BELIECTBA 10 UX (QopMylie: MeTaH, 3TaH, 3TUJIEH, METAaHOII,
9TAHOJI, TIMLEPUH, YKCYCHas KHUCIOTa, aMUHOYKCYCHAas KHUCJIOTA, CTEapUHOBas KHUCIIOTa,
OJIEMHOBAsI KUCJIOTA, TIIF0K034;

® OLEHUBATHh BIUSHUE XHMHUYECKOIO 3arpsi3HEHMS OKPYKAIOLIEW Cpelbl Ha OpraHu3M
YEII0OBEKA;

® TI'PaMOTHO 0OpaIlaThCsl C BEIECTBAMHU B IIOBCEIHEBHON XKU3HU

® ONpEeAciATh BO3MOXHOCTb IPOTEKAHUS PEAKLUI HEKOTOPBIX IPEACTaBUTEIECH
OpPraHWYECKUX BELIECTB C KUCIOPOAOM, BOJOPOAOM, METAIUIAMH, OCHOBAaHUSMM, FaJION€HAMHU.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYUHTHCS:

® 6bI0BU2AMb U NPOBEPAMb IKCNEPUMEHMATbHO 2UNOME3bl O XUMUYECKUX CBOLCMEAx
gewecme Ha OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU BCMYNAmb 6 XUMUdecKue
peaxkyuu, o xapakmepe u nPpoOYKMax pasiudHblx XUMUYECKUX peaKyutl;

® Xapakxmepuzo8ams geujecmed no COCMaegy, CIMpoeHuio U C8OUCM8aAM, YCMAaHasIu8ams
NPUYUHHO-CIeOCMBEHHbIE CBA3U MeAHCOY OAHHBIMU XAPAKMEPUCTUKAMU 8eUeCmBd;

® cocmasnsms MOAEKYIAPHblE U NOJIHble UOHHblE YPABHEHUsL N0 COKPAUWEHHbIM UOHHBIM
VPABHEeHUsM,

® NPOCHO3UPOBAMb  CNOCOOHOCMb  Gewecmed  NposGNAmMb  OKUCAUMENbHble  UNU
80CCMAHOBUMENbHBIE CEOUCNBA C Y4UemoM CmeneHell OKUCIeHUS DJIeMEeHmMOo8, 8X00AUUX 6 €20
cocmas;

® cocmasnsams  YpaGHeHUs  peakyutl, COOmMEEMCMEYIUUX Nnocied08amenbHOCmu
npespaujenuli HeOp2aHU4ecKux 6ewecme pasiuiHblxX K1accos;

® gvidsUCAMb U NPOBEPAMb  IKCNEPUMEHMANIbHO  2UNOme3vl O  pe3yibmamax
8030eticmeus pa3IuyHblX PaKmopos Ha U3MeHeHUue CKOPOCU XUMUYECKOU peaKyuu;

® UCNONBL306aMb NPUOOPEMEHHbLE 3HAHUS O IKOIOSUUECKU 2PAMOMHO20 NOBEOCHUsl 8
OKpyotcaiouell cpeoe;

® UCNONbL306aAMb NPUOOPEMEHHble KI0Uegble KOMNemeHyuu nPU 8blNOJIHEHUU NPOEKMO8
U  YyuebHO-UCCIe008amenbCKux 3a0aiy No U3VYEeHUl0 C8OUCMS, CHOocob08 NONyHUeHus U
PACNo3HABAHUS BEUJECTNE;

® 00BEeKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUjeCMBAX U XUMUYECKUX NPOYeccax,

® Kpumuuecku OMHOCUMbCA K NCEBOOHAYYHOU UHGopmayuu, Hed0Opoco8ecmHoll
pekiame 8 cpedcmeax Maccosol ungopmayuu,

® 0co3Haeamb 3HAYEHUEe MeOpPemudecKux 3HAHUU No XuMuu O NPAaKmuieckou
oesmenbHOCMU Yelo8eKd,



® cozdasamv MoOenu U cxembl O peuleHUus YUeOHblX U  NO3HABAMENbHLIX
3a0a4,; NOHUMAMb HE0OX0OUMOCHb COONVOEHUsI NPEONUCAHUU, NPedacaemblX 8 UHCMPYKYUSIX NO
UCNOIb308AHUIO JIEKAPCMNE, CPEOCME ObIMOBOU XUMUU U OP.

Coaeprxanue NporpaMmmsl

BBenenue. O0masi XapakTepUCTHKA XUMUYECKUX 3JIEMEHTOB U XUMHYECKHUX PeaKIuid.
IMepuoauueckuii 3akon u Ilepuoanyeckasi cucrema

xumudeckux diementoB JI. U. Menaeneea (10 u)

XapakTepucTuka >3JIeMEHTa 10 ero mnojiokeHuto B Ilepuoguyeckoil cucreMe XUMHUYECKUX
anemeHnToB J1. . MenneneeBa. CBoiCTBa OKCHUJIOB, KUCJIOT, OCHOBAaHUM U COJIEH B CBETE TCOPUU
AIEKTPOJIUTUYECKON JTUCCOLMAIIMU U OKHUCJICHUS-BOCCTaHOBJICHUS. [loHsTHE O MEepexoaHbIX
anemMeHTax. AMpoTepHOCTh. ['eHeTHYECKUI AT TepeX0HOTO eMeHTa. [lepronnuecknii 3aKoH
u Ilepmommueckas cucrema xumuueckux dsemeHToB [, WM. MengeneeBa. Xumuueckas
OpraHu3alys )KUBOW U HEKUBOW NPUPOAbl. XUMUYECKUN COCTaB Apa, MAHTUU U 36MHOU KOPBI.
XUMHYECKHE DJIEMEHThl B KIJIETKaX JKMBBIX OpPraHM3MOB. Makpo- W  MHKPODJIEMEHTHI.
O06o0061eHre cBeeHU O XMMHUYECKUX peakuuax. Kiaccupukanus XUMHYECKUX peakuuid 1o
Pa3IMYHBIM MPU3HAKAM: «UHUCIIO U COCTAB PEArupyroIIuX U 00pa3yIolIuXCsl BEIIECTBY,
«TeroBol 3 QexT», «HampaBlICHUE», «U3MEHEHHE CTENEeHEeW OKHUCICHUS JIIEMEHTOB,
00pa3ymoIINuX pearupyronme BenecTBay, «(a3a», «MCIOJIb30BaHUE KaTamu3aropay. [loHarue o
CKOPOCTH XMMHYECKOW peakuuu. DakTopbl, BAMSIOIIME HA CKOPOCTh XMUMHUYECKHX PpEaKIU.
Karanuzaropsr u karanu3. MTHTHOUTOPBI. AHTHOKCHUIAHTHI.

JdeMoHcTpanum.

Paznuunbie dopmer Tabmuubr JI. M. MenpaeneeBa. Mojeiaun aTOMOB 3jieMEHTOB 1—3-TO
nepuosoB. Monenb CTpoeHus 3eMHOro mapa (MOomepeuHbld pa3pe3). 3aBUCUMOCTb CKOPOCTH
XUMUYECKOM peakUuu OT TMPUPOJbl PEarupyroluX BEUIECTB. 3aBUCUMOCTb CKOpPOCTH
XUMUYECKON pEeaKIMU OT KOHIICHTPALMH PEarupyroniux BeEIIECTB. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakluH OT IUJIOU[aJM CONPUKOCHOBEHHSI PEArupyroluX BEIIECTB («KUTAIIUI
CJIol»). 3aBUCHUMOCTh CKOPOCTHM XHUMHYECKON pEaKIMU OT TEeMIIepaTyphl pearupyronmx
BellecTB. ['OMOTeHHBI M reTeporeHHbll  Karanuu3bl. DEepMEHTaTUBHBIM  KaTaau3.
WNurubuposanue.

JlaGopaTopHbIe ONBITHI.

1. IlonyueHne rugpoKcuaa IUHKA U HCCIIEJOBAHUE €ro CBOMCTB. 2.MoaenrpoBaHue nNoCTpOCHUs
[lepuoanueckoit cucreMbl XumMuueckux aiaemMeHToB . . Menneneesa. 3. 3amerieHue xene3om
menu B pactBope cyibdara memu (I1). 4. 3aBUCHMOCTH CKOPOCTH XHMHYECKOW pEaKIMU OT
MIPUPOJIBI pEarUPYIONIUX BEIIECTB HA IPUMEPE B3aUMOCHCTBUS KUCIIOT C METAIIAMHU.

5. 3aBUCHUMOCTh CKOPOCTH XHMHYECKOW PEaKkIMu OT KOHIICHTPAI[MH PEearupyrollux BEIIecTB Ha
IIpUMeEpPE B3aUMOJEHCTBHS [IUHKA C COJITHOW KMCIIOTOM pa3JINYHON KOHIIEHTPALIVH.

6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIMH OT IUIOMIAIN COMPUKOCHOBEHUS PearupyroInx
BemiecTB. /. MOJCIUPOBAHUE «KHITIIETO CIOsS». 8. 3aBUCHMOCTh CKOPOCTH XHMHYECKOU
peakIu OT TEMIIEPATyphl PEarupyroIuX BEMIECTB HA MPUMEPE B3aUMOJCHCTBUSA OKCHAA MEIU
(I1) ¢ pacTtBOpOM CepHOIl KHCIOTHI pa3iu4yHOi TemmepaTypbl. 9. Pasnoxenue mepokcua
BoJOpoAa ¢ momompio okcuma mapranna (IV) um karamasel. 10. OOHapykeHuWe KaTanasbsl B
HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. MHrubupoBanue B3auMOJEHCTBUS KHUCIOT C MeTajslaMU
YPOTPOIHHOM.

IIpeameTHbIE pe3yabTaThl 00y4eHH S

VYyamuiics 10JI:KeH yMens:

WCIIOIh30BaTh MPHU XaPAKTEPUCTUKE MPEBPANEHNUN BEIIECTB MOHATUS: «XUMUYECKAsl PEeaKIus»,
«PEaKIUU COSAUHECHUS», «PEAKITUN PA3JI0KEHUSI), «PEAKIIUU OOMEHA», «PEAKIIUN 3aMEIICHUS,
«peaKUuy HEUTpaTu3alun», <«OK30TEPMHUECKHE pPEaKUUuu», «IHAOTEPMUYECKUE DPEAKIHI,
«oOpaTUMBbIe pEaKIMH», «HEOOpaTHUMbIE pEaKIHu», «OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC
peaKIumy, «rOMOTEHHBIE PEaKIUN», «TETEPOTCHHBIC PEaKINN», «KATATUTHYECKUE PEaKIIUN,



«HEKATATUTUYECKHE pEeaKUUn», «TeIioBOM H(P(GeKT XUMHUUYECKOH peakluu», «CKOPOCTb
XUMHUYECKON PEaKIUN», «KaTaIu3aTopP»;

XapaKTepu30BaTh XHUMHYECKHE JJIeMEeHThl 1—3-ro mnepuonoB MO HX MOJOXKEHUIO B
[Tepuoanueckoit cucreme xumuueckux emeHToB . . MenaeneeBa: XUMUYECKUI 3HAK,
MOPSAIKOBBIM HOMEp, MEPUOA, IpyMIa, MOArPYINa, OTHOCUTEIbHAs aTOMHas Macca, CTPOSHHUE
aToma (3apsn sizipa, 4MCIO MPOTOHOB M HEHTPOHOB B sifipe, OOIIee YMCIIO 3JIEKTPOHOB,
pacnpeziesieHue JIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM, IPOCTOE BEIIEeCTBO, GopMyiia, Ha3BaHUE U
THUII BBICHIETO OKCUJIA U TUJIPOKCHUIA, JIETYUYEro BOJIOPOJHOTO COCTUHEHHUS (11 HEMETAILIIOB));
XapaKTepu30BaTh OOII1e XUMUYECKHE CBOWCTBA aM()OTEPHBIX OKCUIOB U THAPOKCUIOB;
MIPUBOJIUTH TIPUMEPHI PEAKITHIA, TOATBEPIKIAIONINX XUMHUIECKHE CBOMCTBA aM(OTEPHBIX OKCHJIOB
Y TUJIPOKCH/IOB;

JaBaTh XapaKTEPUCTUKY XUMHYECKHX PEaKIUi MO YUCIY U COCTaBY HCXOJHBIX BEIIECTB U
MIPOJYKTOB pEaKLUU; TEIIoBOMY 3¢ (EeKTy; HANMpaBJICHUIO MPOTEKAHUS PEAKIMH; U3MEHEHUIO
CTENEHEH OKHUCIICHHUS D3JIEMEHTOB; arperaTHOMYy COCTOSIHMIO HMCXOJHBIX BEIIECTB; Y4YacCTHUIO
KaTajan3aTopa;

OOBSICHATh W TPHBOJIUTH MPUMEPHI BIMSHUAS HEKOTOPBIX (PaKTOpOB (IIPHPOJAa pearupyromIux
BELIECTB, KOHIEHTpAllMs BEIIECTB, JaBIIEHHE, TEMIIEpaTypa, KaTaliu3aTop, MOBEPXHOCTh
COMPUKOCHOBEHHS PEarupyroIIfX BEIIeCTB) Ha CKOPOCTh XUMHUECKUX PEaAKIIHiA;

HaO0II0/1aTh ¥ OMKCHIBATh YPaBHEHUS pEaKUUN MEXIy BEUIECTBAMH C MOMOIIbIO €CTECTBEHHOTO
(pPycCKOTO MM POJTHOTO) SI3bIKA U A3BIKA XHUMHH;

MIPOBOJMTH OIBITHI, IOATBEPKIAIONINE XUMHUYECCKHEC CBOWCTBA aM(pOTEPHBIX OKCHUIOB U
TUAPOKCHJIOB; 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIIMHU OT Pa3IMUHbIX (aKTopoB (Ipupoaa
pearupyroomux BeleCTB, KOHIIGHTpalMs BEUIECTB, MIaBJICHHWE, TeMIlepaTypa, Karajau3aTop,
MMOBEPXHOCTb COMMPUKOCHOBEHUSI PEArupyIOLIUX BEIIECTB).

MertanpeamMeTHble pe3yJibTaThl 00yYeHHUs

VYyamuiics 10JIKeH yMens:

OINpeAesATh LeNb Y4eOHOM NEeATENbHOCTH C IMOMOIIBI0 YUYUTEIS M CAMOCTOATEIbHO, HCKATh
CpeAcTBa €€ OCYIIECTBIECHHUs, paboTas MO IUIaHy, CBEPSATh CBOM JEHCTBHUSA C LEIbIO U IPH
HE00XO0IMMOCTH UCIPABIIATH OIIMOKHU C TOMOIIBIO YUUTENSI U CAMOCTOSITENIBHO;

COCTaBJISITh AHHOTAIUIO TEKCTA,

co3/1aBaTh MOJEIH C BBIJECICHUEM CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa U MpPEACTaBICHUEM
UX B IPOCTPAHCTBEHHO-TpapUUECKON MM 3HAKOBO-CUMBOJINYECKOH (hopme;

OIpeIeNIATh BU/IbI KJIacCHU(PUKAIIUU (ECTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILIECTBIIAThH NPSIMOE A€TyKTUBHOE JJOKa3aTEIbCTBO.

Tema 1. Meramabl (16 u)

[Tonoxxenne merannoB B [lepuonnueckoit cucreme xumuieckux sineMentoB . M. Menneneena.
Merammnyeckas KpUCTaJUIMYECKas pelleTKa M MeTaulndyeckas XuMHuuyeckass cBs3b. OOmue
¢usmveckue cpoiicTBa MeTauioB. CrilaBbl, X CBOWCTBA M 3HAYCHHE. XMMUUYECKHE CBOMCTBA
METAJIJIOB KaK BOCCTAHOBMTENEH, a TAK)KE B CBETE UX IOJOXKEHHUS B DIIEKTPOXUMUYECKOM PAIY
HanpspkeHnd MetaisioB. Kopposust MetamuioB u croco6sl 60psObl ¢ Hell. MeTauibl B pHUpo/ie.
O61u11e criocoObl UX MOTYYEHHUS.

OO0mas xapakTepuMCTHKA IIEJOYHBIX MeTalIoB. Metaisl B npupoje. O6mue crnocodsl ux
nosydyeHus. Crpoenue atoMoB. lllenounble MeTamnbsl — NpOCThIE BellecTBa. BakHelmue
COEMHEHMS IIETOYHBIX METaNIOB — OKCHJIbI, THAPOKCHABI M COJIU (XJOpHAbI, KapOOHATHI,
cynb(arbl, HUTPAThl), MX CBOWCTBA W NPUMEHEHHE B HapoAHOM Xo3siictBe. KamnuiiHble
yao0OpeHus.

OO0mas xapakTepucTHKA 3JIeMeHTOB IJIaBHO# noarpynnsl || rpynnsi.

Crpoenue aromoB. lllenouHo3emenbHblE MeTalIbl — TPOCTHIE BellecTBa. BaxHeilmue
COEZIMHEHUS ILIEIOYHO3EMENbHBIX METAJUIOB — OKCHJbI, TUIPOKCUIBI U COJIU (XJIOPHUIBI,



KapOOHAThI, HUTPATHI, CybdaTel, pocdarsl), UX CBOWCTBA  MPUMEHEHHE B HAPOTHOM
XO3SIICTBE.

AJIIOMUHUIA.

Crtpoenue aroma, (pu3myeckre M XHUMHUYECKHME CBOWCTBA MpocTtoro BemiectBa. CoenuHeHus
TIOMUHUS — OKCHJI U THIPOKCHA, UX aM(OTepHBIA XxapakTep. BaxHelme coim amOMHUHUS.
[IpumeHeHue amfOMUHUS U €r0 COSTUHEHUH.

Keaeso.

Crtpoenue aToMa, pu3NUECKUE U XUMUYECKUE CBOMCTBA MTPOCTOrO BelllecTBa. | eHeTnueckue
panel Fe*? u Fe™.

Baxwueiimue conu kene3a. 3HaUCHUE XKeje3a U €ro COCIWHEHUH sl MPUPOAbI U HAPOIHOTO
XO03SIICTBA.

JdemoHcTpauuu.

OOpasupl MIENOYHBIX W IIET0YHO3EMENbHBIX MeTauioB. OOpa3isl cIuiaBoB. B3ammojeicTue
HATpUsl, JUTHS M Kaiblus C BoJoW. B3ammonelicTBue HaTpus M MarHUs C KHUCJIOPOJOM.
BzaumoneiictBre meTamuioB ¢ Hemerauiamu. [lonydenune ruapokcuos xkenesa (11) u (111).
JlaGopaTopHbIe ONBITHI.

12. B3aumoselicTBUE pacTBOPOB KHUCIOT U coiell ¢ MeTaiamu. 13. O3HakoMJIeHHE € pyldaMu
xeneza. 14. OxpammBaHuEe IUIAMEHHM COJISIMHM IIEJIOYHBIX MeTaisioB. 15. BzaumonelicTBue
KanbIus ¢ Bojoi. 16.ITomyuenue ruipokcuaa KaIbIys U UCCIICOBAHNUE €T0 CBOWCTB.

17. TlonyyeHne TUIpPOKCHIA aTIOMHHHUS U HMCCIEIOBaHUE €ro cBoMcTB. 18. B3aummoneiictBue
xenesa ¢ cosstHoM kucnotoi. 19. Ilonydyenue ruapokcunos sxenesa (I1I) u (III) u uzydyenue nx
CBOWCTB.

IIpenmeTrHble pe3yJbTaThl 00yUeHHs

VYyamuiics 10JIKeH yMens:

WCIIOIb30BaTh MPU XaPAKTEPUCTUKE METAJJIOB U UX COCIMHEHUM TOHATUS: «METAJIIbD), Pl
AKTUBHOCTH  METAJJIOB»,  «IIEJIOYHBIE  METAJIbD»,  «IIEJIOYHO3EMENIbHbIE  METaJUIbD»,
WCIIONBb30BaTh WX TMPU XaPAKTEPUCTUKE METAIJIOB; JaBaTh XapaKTEPUCTUKY XUMHUYECKUX
AJIEMEHTOB-METAJUIOB (ILIEJIOYHBIX METAJUIOB, MAarHus, KajbIus, ATIOMHHHS, Kele3a) Mo X
nojnoxxeHutro B Ilepuonnueckont cucreme xumuueckux dnaemeHToB JI. WM. Menneneesa
(XuMUYecKuil 3HaK, MOPSIKOBLII HOMEp, MMEPUO/I, TPYIIa, MOATPYINa, OTHOCUTENbHAsS aTOMHAas
Macca, CTpoeHHe aTtoma (3apsi sjpa, YUCIO MPOTOHOB U HEUTPOHOB B sjpe, oOlee Yuciio
ANIEKTPOHOB, pAacCIpeleNieHue SJICKTPOHOB IO DSJIEKTPOHHBIM CJOSM), TMPOCTOE BEIIECTBO,
(dhopmyna, Ha3BaHHUE W THUIT BBICIIETO OKCHUJIA U THAPOKCUIA);

Ha3bIBaTh COCIMHEHUS METAJIJIOB U COCTABJIATh UX (POPMYIIBI IO Ha3BAHUIO;

XapaKTEepU30BaTh CTPOCHHE, OOIIHMe (PU3NUYECKHE U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
METaJUIOB;

OOBSACHITh 3aBUCUMOCTH CBOMCTB (WJIM TPEICKA3bIBaThb CBOMCTBA) XMUMHYECKUX DSJIEMEHTOB-
METaJIOB (paguyc, METaNIMYECKUE CBOMCTBA JIEMEHTOB, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE
CBOMCTBA 2JIEMEHTOB) U 00pa3yeMbIX UMHU COEIUHEHUN (KUCIIOTHO-OCHOBHBIE CBOMCTBA BBICIITUX
OKCHJIOB M THAPOKCHIOB, OKHUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIE CBOWMCTBA) OT TMOJOXEHHUS B
[Tepuonnueckoit cucreme xumuyeckux 3nmemeHToB J1. 1. Menneneena;

OIHCHIBAThH OOIME XUMHUYECKHE CBOMCTBA METAJNIOB C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIH
POJTHOTO) SI3BIKA U SI3bIKa XUMUH;

COCTABJISITh MOJIEKYJISIPHBIC YPAaBHEHUS PEAKIUMA, XapaKTEPHU3YIONIMX XWMHUUYECKHE CBOWCTBA
METaJUIOB U HX COEIAMHEHUH, a TaKXke DSJIEKTPOHHBIE YPAaBHEHMSI MPOLECCOB OKUCIEHUS-
BOCCTaHOBJICHUS;

YpaBHEHUSI DIIEKTPOJUTUYECKON NHUCCOLMALNM;, MOJEKYJISIPHbIEC, TOJHBIE U COKpaICHHBIE
WOHHBIC YPaBHEHUS PEAKIINI C YIaCTHEM DJICKTPOIUTOB;

YCTaHABIIMBATh MPUUYNHHO-CJICICTBEHHBIC CBSI3M MEXKIy CTPOSHUEM aTOMa, XUMHUYECKOH CBSI3bIO,
TUTIOM KPHUCTAJUTMUECKON PEIIeTKH METAJUIOB M UX COCIUHEHHH, MX OOmUMU (PU3NIECKUMHU U
XUMUYECKUMH CBOMCTBAMU;



ONMMCHIBATh XUMHUYECKHE CBOMCTBA IIEJIOYHBIX M HICJIOYHO3EMEIbHBIX METAJNIOB, a TaKke
QIIOMUHMS U JK€JI€3a U UX COEIUHEHMI C IMOMOIBI0 €CTECTBEHHOI'O (PYCCKOIO WJIM POJHOIO)
SI3bIKa U S13bIKa XMMHUU;

BBINIOJIHATh, HAOMIOJAaTh U OMNKCHIBATh XUMHYECKHH OSKCHEPUMEHT [0 Paclo3HaBaHUIO
BAKHEUILINX KATUOHOB METAJIOB, THIPOKCU-MOHOB;

SKCIIEPUMEHTAJIBHO  MCCIEAOBATh CBOWCTBA METAJUIOB M UX COEJUHEHMH, pelarhb
JKCIEPUMEHTAJIbHBIE 33]1a4M 110 TeMe «MeTamibly;

OIMCHIBATh XUMMUYECKUN 3KCIEPUMEHT C IMOMOIIBI0 €CTECTBEHHOIO (PYyCCKOTO0 WM POJHOIO)
SI3bIKa U S13bIKa XMMHUU;

MPOBOJIUTH pacueThl MO XMMUYECKUM (opMyJaM MU ypaBHEHHSM DPEAKLIUU, MPOTEKAIOUINX C
Y4aCTHEM METAJUIOB U UX COCUHEHUN.

MeTanpeaMeTHble pe3yJabTaTbl 00y4eHus

VYyamuiics 10JI:KeH yMens:

paboTaTh MO COCTaBIEHHOMY IUIaHY, HMCIIOJIb3YSl HapsAAy C OCHOBHBIMH U JONOJHHUTEIbHBIC
cpezAcTBa (CIpPaBOYHYIO JINTEPATYpY, CllokHbIEe prOopsl, cpeactea MKT); ¢ momouipio yunrens
oTOMpaTh ISl pelIeHus] y4eOHBIX 3a/1a4 HEOOXOAUMBIE CJIOBAPH, SHIUKIIONEANH, CIIPABOYHUKH,
JJIEKTPOHHBIE JUCKH;

COIOCTABJIATH M OTOMpPaTh MH(OPMAIMIO, MOJYYCHHYIO U3 PA3JIMYHBIX MCTOYHUKOB (CIOBapH,
SHIMKIIONEINH, CIIPABOYHHUKH, FIEKTPOHHBIE TUCKHU, ceTh MIHTepHEeT);

IPEJCTaBIATh MHPOPMALUIO B BUJAE TAaONML, CXEM, OMOPHOTO KOHCIIEKTA, B TOM 4YHCIE C
npuMenenuneMm cpeacts UKT;

0(OpMIIATH CBOM MBICIIM B YCTHOW U MUCbMEHHOW PEUYM C YUETOM CBOMX YYEOHBIX U )KU3HEHHBIX
pEeYeBBIX CUTyalui, B TOM 4ncie ¢ npuMeHennem cpeacts UKT;

COCTaBJIATh PELEH3UIO Ha TEKCT;

OCYLIECTBJIATh JOKA3aTeIbCTBO OT IIPOTUBHOTO.

Tema 2. IlpakTukym 1. CBOMCTBA METAILIOB M UX coequHeHnii (2 4)?

1. OcymecTBieHre UIENOYKH XUMHUYECKUX npeBpameHuid. 2. [lomyueHue u  cBoiicTBa
COG)II/IHGHI/Iﬁ MeTamwioB. 3. Pemrenue OKCIICPUMCHTAJIBHBIX 3ada4 Ha pacCllO3HaBaHUEC U
MOJTy4YeHHE COSIMHEHUH MEeTaJlIOB.

IIpeameTHbIe pe3yabTaThbl 00y4eHHs

Yyamuiics J0JIKeH yMemn:

oOpamatecsi ¢ J1a0OpaTopHbIM OOOpYJOBaHMEM W HarpeBaTelIbHBIMU  HpubopamMu B
COOTBCTCTBHH C IIpaBHUJIaMH TCXHUKU 6630HaCHOCTI/I;

Ha0II0AaTh 32 CBOWCTBAMM METAJUIOB U MX COEAMHEHHH U SBJICHUSAMH, IPOUCXOAALIMMHU C HUMHU;
OIMCHIBATh XMUMUYECKHIA JKCIIEPUMEHT C TOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO)
A3bIKA U A3bIKAa XUMUH;

JleJIaTh BBIBOJBI 110 pe3yJIbTaTaM IIPOBEICHHOIO DKCIIEPUMEHTA.

MeTanpeaMeTHbIe pe3yJbTaThl 00y4eHHUs!

VYyamuiics 10JIKeH yMens:

OTIPENIeNIATh, UCXO/I W3 YU4eOHOH 3ajauu, HEOOXOJMMOCTh HCIIOJIb30BAHMS HAOIONCHUS HITH
HKCIEPUMEHTA.

1 Ilpu 1ByX4acoBOM INIAHUPOBAHUU IPOBOJUTCS TOJIBKO MpakTHUeckas padora 3

Tema 3. Hemeramasr (31 u)

OOmiast XapakTepHCTUKa HEMETaJUIOB: MojoXkeHue B lleproanueckol cHuCTeMe XUMHUYECKUX
anemenToB /. V1. MenzeneeBa,0c00€HHOCTH CTPOEHHUSI aTOMOB, 3JIEKTPOOTpULaTeNbHOCTE (D0)
KakMepa «HeMeTaNIMYHOCTHY, psaa 0. Kpucraminueckoe CTpoeHHEe HEMETAJIIOB — IPOCTBIX
BemiecTB. Aimorponusi. duznyeckre cBOHCTBa HeMETAUIOB. OTHOCUTENFHOCTh TOHATHH
«METaJI» U KHEMETAJLID.



Bonopoa.llonoxenne Bomopona B Ilepumoamyeckoid cucreme xumuueckux siementoB JI. .
MenneneeBa. CTpoeHue atoMa U MoOJIeKyJibl. DU3MUECKUE U XMUMHYECKHE CBOMCTBA BOAOPOJA,
€ro MoJIy4YeHUE U IPUMEHEHUE.

Bonxa.

Crpoenue moiekynbsl. BogopogHas xumuueckas cBa3b. Ousnueckue cBOWCTBA BOAbI. AHOMAIUU
cBOMCTB BOAbl. ['miapodunvubie U ruapodoOHBIE BemiecTBa. XHWMHUYECKHUE CBOMCTBA BOJbI.
KpyroBopor Boael B mpupoge. BomoouncTtka. Aspamusi BOABL.  BBITOBBIE  (UIBTPHI.
MuHepanbHbie BOJbI. [JucTuiminpoBanHas BoJa, €€ MOJIy4YEeHUEe U IPUMEHEHUE.

OO0mas XxapakTepuCTHKA TaJI0T€HOB.

Crpoenue atomoB. [IpocTsie BelecTBa 1 OCHOBHBIE COEJUHEHUS FAJION€HOB, X CBOKCTBA.
Kpatkue cBenenus o xiope, 6pome, ¢prope u ione. [IpuMeHeHre raloreHOB U UX COSAMHCHHIA B
HapOJIHOM XO35IHCTBE.

Cepa.

CrtpoeHue aToma, aJlZIOTPOTIHS, CBOMCTBA U TpUMEHEeHHEe poMOuueckoi cepbl. Okcuanl cepsl (1V)
u (VI), ux nonyuenue, cBoiicTBa u npuMeHnenue. CepHasi KUCIOTA U €€ COJIM, UX IPUMEHEHHUE B
HapoJIHOM Xo03siiicTBe. [Ipon3BOACTBO CEPHOM KUCIIOTBHI.

A3or.

CrpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOrO BellecTBa. AMMHUAK, CTPOEHUE, CBOMCTBA,
nosyueHue u npuMenenue. Comu aMMOHUA, UX CBOMCTBA M nmpuMeHeHue. Oxcuabl azora (II) u
(V).

A3OTHAas KUCJIOTA, €€ CBOMCTBA M MpUMEHeHHe. HUTpaTsl 1 HUTPUTHL, TPoOIIeMa UX COACPHKAHUS
B CEJIbCKOXO035UCTBEHHON MPOAYKIIMH. A30THBIE y10OpEHHUSI.

Dochop.

Crpoenne aToMma, ayuIOTpONHsA, CBoOWcTBa Oenoro M kpacHoro ¢ocdopa, UX NpPUMEHEHHE.
OcHoBuble coenuHenust: okcuna ¢ochopa (V) u  oprodochopras kwuciora, Gocdarsl.
dochopHbie yI0OpeHHUS.

Yraepoa.

CrpoeHue aroma, aJuIoTpOIUs, CBOMCTBAa Moau(uKanuil, mpuMmenenue. Okcupl yriepona (II) u
(IV), ux cBoiictBa u mpumeHeHune. KapOOHATHI: KalbIIUT, COJIA, TOTAII, UX 3HAYCHHE B TPUPOJIC
Y KU3HH YE€JIOBEKa.

Kpemuuii.

Crpoenue aroMa, KpUCTAIUNIMYECKUM KPEMHHMI, €ro CBOMCTBAa U mpumeHeHue. OKCUJ KpeMHUs
(IV), ero mpupoansie pazHOBUAHOCTH. CUITUKAThl. 3HAUEHUE COSAMHEHHM KPEMHHUS B KUBOU U
HexuBou npupoje. [Ionsarre 0 CuMKaTHON IPOMBIIUIEHHOCTH.

JdemoHcTpanmu.

OOpasupl rajJloreHOB — NPOCTBIX BEILIECTB. B3aumoaeiicTBHE TralloreHOB C HaTpueMm, C
almoMUHIEM. BeITeCHeHHe XJIopoM OpoMa WM MOJa U3 PacTBOPOB UX coneil. B3aummoneiicTBue
Cephl C METAJNIAMH, BOJIOPOJIOM U KHUCIOPOJIOM. B3auMoaencTBue KOHUEHTPUPOBAHHOW a30THOM
KHUCJIOTHI ¢ Mefpto. [lornomienne yrieM pacTBOPEHHBIX BEIIECTB WM Ta3oB. BoccraHoBieHue
Meau U3 ee okcuaa yriieM. O6pasibl IpUPOIHBIX COEIUHEHHM Xy10pa, cepbl, pocdopa, yriaepona,
kpemHus. OOpa3Ipl BAKHEUIIUX AJI1 HAPOJAHOTO XO3SHUCTBA Cylb(aToB, HUTPATOB, KAPOOHATOB,
docdaros. OOpa3Ikl CcTEKIA, KEPAMHUKH, IIEMEHTA.

JlabGopaTopHbie ONBITHI.

20. Ilonyuenue u pacno3HaBanue Boaopona. 21. MccnenoBanue moBEpXHOCTHOTIO HATSKEHUS
BOJIbI. 22.PacTBOpeHNE MEpMaHraHata Kajus WIM MEIHOro Kymopoca B Bojae. 23. ['mapaTtanus
o6e3BokeHHOTO cynbdara meau (I11). 24. M3roToBieHHE THIICOBOTO OTIICUaTKA.

25. O3HaKOMJICHHE C KOJUIEKIHEH OBITOBBIX (GUIBTPOB. 26. O3HAKOMIICHHE C COCTaBOM
MUHepanbHOW Boabl. 27. KauecTBeHHas peakiuss Ha ranoreHuj-uoHbl. 28. IlomydeHue u
pacrnio3HaBanue kuciopoma. 29. I'openue cepel Ha Bo3ayxe m B kuciopone. 30.CaoiicTBa
pa3baBieHHON cepHO#l kucnoThl. 31. M3yueHue cBoiicTB ammuaka. 32. Pacmo3HaBaHme coseit
ammonms. 33. CaoiicTBa pa30aBIIeHHOW a30THOW KHCIOTHL. 34. B3aumojelicTBhe
KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI ¢ Meabio. 35. ['openue dpocdopa Ha Bo3ayxe U B



kuciopone. 36. PacroznaBanue docdaros. 37. ['openue yris B kuciopoxe. 38. Ilomyuenue
YrOJILHON KUCIIOTHI U M3yueHue ee cBoicTB. 39. [lepexon kapOOHATOB B rTHAPOKAPOOHATHI.

40. Pasznoxxkenue ruapokapoonara Hatpus. 41. [lomydeHne KpeMHEBOW KUCIIOTHI U U3YYCHHE €€
CBOMCTB.

IIpeameTHbIE pe3yabTAaThl 00y4eHH s

VYyamuiics 10JIKeH ymemn:

WCIIOB30BaTh MPU XapAKTEPUCTHUKE METAUVIOB U HUX COCAMHEHHM TMOHATUS: «HEMETAJUIbD,

«TaJOTEHbI», «AJUIOTPONHBIE BUJIOM3MEHEHUS», <GKECTKOCTh BOJBD», «BPEMEHHAsl KECTKOCTh
BOJIBI», «TIOCTOSTHHASI )KECTKOCTH BOJIBI», «OOIIasi ’KECTKOCTh BOABDY;

JaBaTh  XapaKTEPUCTUKY XHMHYECKHUX DJIEMEHTOB-HEMETAIOB (BOJOpOJA, TajOTEHOB,
KHCIIOpOJIa, cephl, a3oTa, Gocdopa, yriepona, KpeMHHS) MO UX HojiokeHuto B [lepuoaunieckoit
cucTteMe XuMHuueckux 3yeMeHToB J[. M. MenpaeneeBa (XMMUYECKUN 3HAK, TIOPSIKOBBIA HOMED,
nepuoj, Tpymnna, MOATpyIna, OTHOCUTENbHAs aTOMHasi mMacca, CTpOCHHE aroma (3apsia sapa,
YHCIIO IPOTOHOB U HEHUTPOHOB B siipe, oOlee YMCIIO AIEKTPOHOB, pacHpeesieHue IeKTPOHOB
M0 DJIEKTPOHHBIM CJIOSIM), MPOCTOE BEIIECTBO, (OpMyJia, HA3BAHWE M THUII BBICIIETO OKCHAA U
TUAPOKCHAA, (OpMyIia U XapakTep JETYYero BOJOPOIHOTO COSAMHEHHUS );

Ha3bIBaTh COCAMHEHHSI HEMETAIIJIOB U COCTABIAThH UX (DOPMYIIBI 110 Ha3BAHUIO;

XapaKTEepU30BaTh CTPOCHHE, OOIIMEe (PU3NUYECKHE U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETAJUIOB;

OOBSCHATh 3aBUCHUMOCTh CBOWCTB (WMJIM MpEICKa3blBaTh CBOMCTBA) XMMHUYECKUX 3JIEMEHTOB-
HEMETAaJIJIOB (panuyc, HEMETAJUIMYECKUE  CBOMCTBA  DJIEMEHTOB, OKUCITUTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOWCTBA D3JIEMEHTOB) M 00pa3yeMblX HMHU COCIUHEHHH (KHUCIOTHO-
OCHOBHBIE CBOWMCTBAa BBICHIMX OKCHIOB M THUIPOKCHUIOB, JIETYYMX BOJOPOJHBIX COCAMHEHUH,
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIE CBOMCTBA) OT mojoxkeHuss B Ilepumogmueckoil cucreme
XUMHUYecKuXx djiemeHToB 1. Y. Menjeneena;

OIKCHIBATh OOIIME XUMUYECKHE CBOMCTBAa HEMETAJIOB C MOMOIIBIO €CTECTBEHHOIO (PYCCKOTO
WJTU POJTHOTO) SI3bIKA U SI3bIKA XUMHH;

COCTABJISITh MOJIEKYJISIPHBIE YPABHEHUS PEaKUUM, XapaKTEPU3YIOIIMX XWMUYECKHE CBOWCTBA
HEMETAJUIOB U WX COCJUHEHUW, a TakKe JJICKTPOHHBIC YpaBHEHUS IPOILIECCOB OKUCIICHUS-
BOCCTaHOBJICHUS;

YpaBHEHUSI DIIEKTPOJUTUYECKON NHCCOLMALMM;, MOJEKYJSIPHbIEC, TOJHBIE U COKpallCHHBIE
WOHHBIC YPaBHEHUS PEAKIINI C YIaCTHEM DJIEKTPOIUTOB;

yCTaHaBJIMBATh MPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEK/y CTPOEHHUEM aTOMa, XUMUYECKOHN CBSI3bIO,
TUTIOM KPUCTAJUTMYECKON PEIIETKA HEMETAIIOB U UX COCIMHEHHM, X OOUMMHU (PU3MUECKUMU U
XUMUYECKUMH CBOMCTBAMU;

OMHCHIBATh XMMHUYECKHE CBOMCTBA BOJOpOJA, TaJOT€HOB, KUCIOPOJA, CEphl, a3oTa, docdopa,
rpadura, anmasza, KpEeMHHUS M UX COCJUHEHHH C TMOMOIIbI0 €CTeCTBEHHOTO (PYCCKOTO WIIH
POJIHOTO) SI3bIKA U SI3bIKA XUMUU;

OMKCHIBATh CMOCOOBI YCTpaHEHUs >KECTKOCTH BOJbl W BBINOJHITH COOTBETCTBYIOIIMNA UM
XUMUYECKUHA SKCTIEPUMEHT;

BBITIONHATh, HAOMIOIaTh U OINHUCHIBATh XMUMHUYECKHUN DKCIEPUMEHT IO PACIO3HABAHUIO MOHOB
BOJIOpOJa U aMMOHUSA, Cyib(ar-, kKapOoHaT-, CHIMKAT-, ¢ocdar-, XJIOpua-, OPOMHI-, UOIAWI-
HOHOB;

SKCIEPUMEHTAIbHO  MCCIIEIOBaTh CBOMCTBA METANIOB M HUX COEJIMHEHMM, pelaTh
SKCIEpUMEHTANIbHBIE 33]]a4uM 10 TeMe «Hemeramiby;

OTHCHIBATh XUMHUYECKUM IKCIIEPUMEHT C TMOMOIIBIO €CTeCTBEHHOTO (PYCCKOTO WJIM POJIHOTO)
SI3bIKA U SI3bIKa XUMHUU;

MPOBOJIUTH PACUYEThl MO XUMHUYECKMM (GopMysiIaM W YpaBHEHHUSM pEaKIUi, MPOTEKAIONIUX C
y4acTHUEM HEMETAIIJIOB U UX COEIUHEHUMN.

MeranpeamMeTrHsblie pe3yJabTaTbl 00y4eHHs

Yyamuiics 10JIKeH yMenb:



OpraHU30BBIBaTh yueOHOE B3aUMOJICHCTBHE B IpymIie (pacnpeneisTh poiH, JOrOBapUBATHCS
JpYT C IPYTrOM U T. 11.);

IpeaBUAETh (IPOrHO3UPOBATH) ITOCIIEACTBUS KOJUIEKTUBHBIX PEIlICHU;

IIOHMMAaTh IPUYMHBI CBOETO HEYyCIleXa U HaXOAUTh CIIOCOOBI BBIXOJA U3 ATOM CUTYalNH;

B JIMAJIOTE C YYUTEJEM YYUThCS BbIPAOAThIBATh KPUTEPUU OLEHKU U ONPEAEIATh CTENEHb
YCHICHIHOCTHU BBIITOJIHCHHA cBOCH pa6OTBI u paGOTBI BCCX, UCXOJd U3 MMCIOIIUXCA KPUTCPUCB,
COBEpPILLIEHCTBOBATh KPUTEPUH OLICHKH U I0JIb30BATHCS MU B XO/1€ OLIEHKU M CAMOOLICHKH;
OTCTaMBaTh CBOIO TOUKY 3PEHUs, apI'yMEHTUPYA €€;

MOJITBEPXK/1aTh API'YMEHTHI (haKTamMu;

KPUTHYHO OTHOCUTLCA K CBOEMY MHCHUIO,

ClIylIaTh APYTUX, MbITaThCSl IPUHUMATD JAPYTI'YIO TOYKY 3pEHUS, ObITh TOTOBBIM U3MEHUTH CBOIO
TOUKY 3pPEHUSI;

COCTaBJIATH pedepar 1o olpeesieHHON (opMme;

OCYILIECTBIISATH KOCBEHHOE Pa3AeIUTEIbHOE 10KA3aTEIbCTBO.

Tema 4. llpakTuxym 2. CBolicTBa coequHeHuii HemeTaLIoB (3 1)t

1. Pemenue »skcnepuMeHTaNbHBIX 3amad mo Teme «lloarpymma ramoreHoB». 2. Pemenue
JKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe«l loarpynna kucnopozga». 3. Penienue skcriepuMeHTaIbHBIX
3amau no teme «lloarpynma azora». 4. PemieHue skcnepuUMEHTalIbHBIX 3aJad 10 TeMe
«[Tonrpynmna yrnepoaay. 5. Ilonydyenue, cobupanue u pacro3HaBaHHE I'a30B.

IIpeameTHbIE pe3y/abTaThl 00y4eHH s

Yyamuiics 10J1KeH ymems:

oOpamatecsi ¢ JabopaTopHbIM OOOpyJOBaHMEM W HarpeBaTelbHBIMU MpUOOpaMH B
COOTBETCTBHUU C MPABUIAMH TEXHUKH O€30MMaCHOCTH;

Ha0II0JIaTh 32 CBOMCTBAMHM HEMETAUIOB M WX COCIWHCHHUW M SBJICHHUSAMH, TPOUCXOISIINMH C
HUMU,

OMKCHIBATh XMMHUYECKUN SKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POJHOTO)
SI3BIKA U SI3bIKA XUMUH;

JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM IIPOBEICHHOI0 IKCIIEPUMEHTA.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHHusI

VYyamuiics 10JI2KeH yMems:

OTpeeNsATh, UCXOd U3 Yy4eOHOU 3amadyu, HeOOXOAMMOCTh HWCIOJIb30BAaHUS HAOIIONCHUS WU
JKCIIEPUMEHTA.

Tema 5. O6001meHne 3HAHMI 110 XUMHH 32 KypPC OCHOBHOI Ko0Jbl. [Tonroroska

K rocyaapcrseHHoii uroropoi arrecrauuu (C'UHA) (7 v)

[Tepuonnueckuii 3axkoH u Ilepuoanueckas cucrema xumudeckux anemeHTos 1. . Menneneena.
®u3NUeCKUil CMBICT TOPSAIKOBOIO HOMEpa »JJEeMEHTa, HOMEpPOB TepHoJa W TPYIIHL.
3aKOHOMEPHOCTH M3MEHEHMSI CBOWCTB AJIEMEHTOB U MX COEIMHEHHMI B MEpPHOJaxX U Tpynmnax B
CBETE IIPE/ICTABICHUI O CTPOEHUH aTOMOB JJIEMEHTOB.

3HaueHHe MNEPUOJUYECKOTO 3aKOHA. BUIbl XMMHMUECKMX CBSI3€M M THUIMBl KPUCTATUITMYECKUX
pemierok. B3aumocBsi3p cTpoeHus u cBOMCTB BemiecTB. Kiaccupukanuss XUMHYECKUX peaKuil
0 Pa3UYHBIM PHU3HAKaM (YKCIIO U COCTAB PEarupyromux U 00pa3yomuXcs BEeCTB; Hallndne
rpaHdIpl  paznena ¢da3; TerioBod A(PQeKT; H3MEHEHHE CTENEeHEH OKHUCICHHUS aTOMOB;
MCIOJIb30BaHNE KaTallM3aTopa; HampaBlieHue nporekanus). CKOPOCTh XUMUYECKUX PEAKIHi U
(dakTopel, BrusronMe Ha Hee. OOpPaTMMOCTh XUMHUYECKMX PEAKIUA W CHOCOOBI CMEIICHHS
XUMHUYECKOTO PaBHOBECHS.

[IpocTtele m cioXHBIE BemecTBa. MeTamibl U HeMeTauibl. [ eHeTHYecKue psAIbl MeTasia,
HEMeTallyla W TMepexoAHoro Meramwia. OKCHIBIM THUAPOKCHUIBI (OCHOBAHMS, KHCIOTHI,
amdoTepHbIe THAPOKCHIBI), cou. VX cocTaB, kiaccudukanus u 00IMe XUMAYECKHE CBOMCTBA B
CBETE TEOPUHU DIEKTPOJIUTUUECKOU JTUCCOIUAIUY.



JInyHOCTHBIE pe3yJIbTAThI 00yUYeHH s

VYyanuiics 10/KeH:

3HAMb U NOHUMAmMb. OCHOBHBIC HMCTOPUYECKUE COOBITHS, CBSI3aHHBIC C PAa3BUTHEM XUMHUU U
00I1ecTBa; JTOCTHUXKEHUS B OOJACTH XMMHUHU W KYJIbTYpHBIE TpaauluH (B YaCTHOCTH, HAYYHBIC
TPaJIUIIMN) CBOCH CTPaHbI; OOIMEMUPOBBIC TOCTHKCHUS B 00IACTH XUMUU; OCHOBHBIC IIPUHITUTIBI
Y TIpaBUJIa OTHOIICHHUS K TPHUPOJE; OCHOBBI 3JI0POBOT0 00pasa KU3HHU U 37J0pPOBbEeCcOSpETaroIInX
TEXHOJIOTHIA;

MpaBujia TMOBEJICHUS B YPE3BBIUAWHBIX CHUTYAIUSAX, CBSI3aHHBIX C BO3JCHCTBHEM pa3IMYHBIX
BEILIECTB; OCHOBHBIE MpaBa U 00s13aHHOCTHU IPaKJIaHKWHA (B TOM YMCJIE YYallerocs), CBI3aHHbIE C
JUYHOCTHBIM, TPO(PECCHOHAIBHBIM U KU3HEHHBIM CaMOOIIPE/ICIICHUEM;

COLIMATIbHYIO 3HAYUMOCTh U COJIEpIKaHUE MPOQECCHid, CBI3aHHBIX C XUMHUEH;

UCHBIMBIEAMb. TYBCTBO TOPAOCTH 32 POCCHICKYIO XMMHUYCCKYIO HAYKy U YBaXEHUE K UCTOPUU
€¢ Ppa3BUTHS; yBAKCHUE W MPHUHATHE JOCTIKEHUH XWMHH B MHUpE; JOOOBb K MPHUPOJE;
YBOKEHHUE K OKPYXKAIOMUM (y4daliuMmcs, YYUTEISIM, POJAMTEISAM W JIp.) — YMETh CIyIIaTh U
CJIBINIATH MMApTHEPA, MPU3HABATh IPABO KAXKOTO HAa COOCTBEHHOE MHEHHUE, IPUHUMATH PEIICHHUS
C Y4€TOM IMO3ULIMK BCEX YYACTHHKOB; YyBCTBO MPEKPACHOTO U 3CTETUUYECKUX YYBCTB Ha OCHOBE
3HAKOMCTBa C MHPOM BEIIECTB W UX IMPEBpAIICHUN; CAMOYBOKEHHE M HSMOIMOHAIBHO-
MMOJIOKUTEIBLHOE OTHOIIIEHHE K cele;

npu3Haeamy: EHHOCTD 370POBbsI (CBOETO U APYTHX JIIOJCH ); HEOOXOAUMOCTh CAaMOBBIPAKEHUS,
caMopealn3aliy, COIUAILHOTO MPU3HAHMS;

0CO3HaA8amp: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSITEJIbHBIM TOCTYIIKAM U JCHCTBUSIM,
OTBETCTBEHHOCTh 3a MX PE3yJbTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTH) OTKPBITO BBIPAXKaTh U
OTCTaWBaTh CBOIO MO3UIIMIO U KPUTHYHO OTHOCUTHCSI K CBOUM TTOCTYIIKaM;

nposaeIAMsb: SKOJIOTHYECKOE CO3HAHUE; JOOPOXKENATeIbHOCTh, IOBEPUE W BHUMATEIBLHOCTh K
JOJIIM, TOTOBHOCTh K COTPYIHHUYECTBY M JPYXKO€, OKa3aHUIO IOMOIINM TEeM, KTO B HeEH
HYXXJaeTcs; OOOOIICHHbIN, YCTOWYMBBIM W W30MpaTeNbHBI [MO3HABATENBbHBIN HHTEpEC,
WHUILIMATUBY U JIFOOO3HATEIILHOCTh B U3YYEHUU MUPA BEILIECTB M PEAKIIUM; 11eJIEYCTPEMIIEHHOCTh
U HACTOMYMBOCTH B JIOCTUKEHUM LEJeH, TOTOBHOCTh K TIPEOJOJICHUIO TPYIHOCTEH;
yOCXKJIEHHOCTh B BO3MOXKHOCTHM  TIO3HAHUS  MPHUPOJBI, HEOOXOJUMOCTH  Pa3yMHOTO
WCIOJIb30BaHUS JOCTHKCHUIM HAYKN W TEXHOJIOTHI JIJIsl pa3BUTHSI OOIIIECTBA;

ymMemsb: YCTAaHABIMBATh CBS3b MEXAY LIETbI0 HM3YyUYEHUS XHMHUU M TeM, NS 4Yero oHa
OCYIIECTBJISIETCSI (MOTUBAMHU); BBIMOIHATH KOPPUTHPYIOIIYIO CAMOOIICHKY, 3aKITIOYAIONIYIOCs B
KOHTpOJE 3a TMPOIECCOM U3YYEHHS XHUMHUU UM BHECEHHH HEOOXOAMMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIMX ATarlaM U CIoco0aM U3YUYEHUsI Kypca XMMHUU; BBITOJIHATh PETPOCTIEKTUBHYIO
CaMOOILICHKY, 3aKJIIOYAIOLIYIOCS B OLIEHKE Mpolecca M pe3yibTaTa HU3YyYEHUs] Kypca XHUMHUH
OCHOBHOM IIKOJIBI, TOJIBEJICHUH UTOTOB HA OCHOBE COOTHECEHMSI 1IeJIeH U PE3YJIbTATOB;

CTPOUTH J>KW3HEHHbIE U TPOo(EeCcCHOHATIbHBIE IUIAHBI C YYETOM KOHKPETHBIX COIUAIbHO-
HMCTOPUYECKHUX, TTOJIMTUYECKUX U YKOHOMHUYECKUX YCIIOBHI; OCO3HABATh COOCTBEHHBIE IIEHHOCTH
H COOTBETCTBHE UX

MIPUHAMAEMBIM B XKU3HU PEIICHUSM; BECTH JUAJIOr Ha OCHOBE PABHOIIPABHBIX OTHONICHUW W
B3aMMHOTO YBa)XCHHsI; BBIICTSATh HPABCTBEHHBIH ACHEKT MOBEACHHUS M COOTHOCUTH MOCTYIIKU
(cBOM M Apyrux JIOJei) M COOBITUSI ¢ MPUHATHIMH STUYECKMMH HOPMaMH; B TIpe/esiax CBOMX
BO3MOXXHOCTEH TMPOTHUBOACHUCTBOBATh NEHCTBUSM M BIHMSHHUSAM, MPEICTABISIIONINM YIPO3y
YKU3HH, 3JI0POBBIO U 0€30MTaCHOCTH JIMYHOCTH U OOIIECTRA.

B coorBercTBuM ¢ PI'OC, npu u3yyeHnn xuMuu B 8-9 Kiacce, BbIACJAIOTCS CIeAyOLIHE
coJep:kaTejibHbIe OJIOKH:

HepBOHaqaanHe XUMHYECCKHUE ITOHATHSA
Hpe;[MeT xuMuu. Tena u eeuecmea. OcHogHble MemoObl NO3HAHUA: HCI6JZIOa€HM€,
usmepenue, SKCnepumennt. dOu3nyecknue U XUMHYCSCKHE SBICHUS. YmMcThie BC€IIECTBA U CMECH.



CrniocoOn1 pasneneHusi cMeceid. AToM. Momekyna. XUMHAYECKHH JIEMEHT. 3HAKH XUMUYECKHX
snemeHTOB. I[IpocThie M CHOXKHBIE BellecTBa. BajleHTHOCTb. 3akon nocmosncmea cocmasd
sewecmea. Xumudeckue @opmynbl. Munekcel. OTHocUTenbHash aTOMHAs M MOJIEKYJSpHas
Maccbl. MaccoBasi 1011 XMMHUYECKOTO 3JIEMEHTa B COCJAMHEHUH. 3aKOH COXPAHEHUSI MAcCChI
BeulecTB. Xumuyeckue ypaBHeHHS. Kosdduumentsl. VYcnoBus U NpuU3HAKK MPOTEKAHUS
XUMUYECKUX peakuuid. MoJib — eqMHUIa KOJIMYECTBA BemecTsa. MorsipHas macca.

Kucaopoa. Bonopon

Kucnopon — xumudeckuid 37aeMEHT W mpocTtoe BemecTBo. Oszon. Cocmas 6030yxa.
@u3nyYecKue M XUMHYECKHE CBOMCTBa Kuciiopoaa. llosyyeHne u npuMEHEHUE KHUCIOPOJa.
Tennoeoui a¢hgpexm xumuueckux peaxyui. Ilonamue 06 3K30- U IHOOMEPMUUECKUX DEAKYUSX.
Bonopoa — XxuMr4YecKuid 3JIEMEHT U MPOCTOE BelmecTBO. DU3NUECKHE U XMMHYECKUE CBOMCTBA
Bogopoaa. [lonyuenue Bomopona B naboparopuu. [lonyuenue 6000pooa 8 npombiuLIeHHOCHU.
Ipumenenue 600opooa. 3axkoH ABorasipo. MosipHbIil 00heM Ta30B. KauecTBeHHBIE peakIuy Ha
ra3oo0pa3Hble BellecTBa (KUCIopod, Boaopoa). O0beMHbIe OTHOLICHHS ra30B MPU XUMUYECKUX
peaKuusx.

Bopna. PacTtBopsl

Booa 6 npupooe. Kpyzoeopom 600vl 6 npupooe.Pusuueckue u Xumuyeckue ceoucmeda
600b1. PacTBOpBI. Pacmeopumocms sewjecms 6 sode. KoHueHTpaius pactBopoB. MaccoBast 107st
PacTBOPEHHOT'O BEILIECTBA B PACTBOPE.

OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX COeIMHEeHU

Oxcunel. Knmaccuduxanms. Homenknatypa.  Q@usuueckue  cgoticméa  OKCUOOS.
XUMHUYECKHE CBOWCTBA OKCUAOB. [llonyuenue u npumenenue oxcuoos. (OCHOBaHHS.
Knaccudukauusa. Homenknarypa. Qusuueckue ceovicmea ocHosanuul.llonyuenue ocHogaHuil.
XUMUYEeCKUe CBOWCTBA OCHOBaHWU. Peakius uHeitpanmmsamuu. Kucmorsl. Kriaccuduxarms.
Homenknarypa. @Quzuueckue ceoticmea xuciom.llonyuenue u npumenenue xuciom. XUMHUUYECKUE
cBoiicTBa kuciot. Uuaukaropsl. I3MeHeHne OKkpacku MHANKATOPOB B Pa3IHYHbIX cpenax. Com.
Knaccudpukanusa. Homenknarypa. Qusuueckue ceoticmsea coneu.llonyuenue u npumeneHue
coneu. XMMHAYECKHE CBOMCTBA COJIEH. I'eHeTHYecKas CBSA3b MEXKY KJIACCAMM HEOPTaHMYECKHUX
coenuHeHUil. [lpobnema 6e30nacHo20 UCNONBL308AHUA BeWecm8 U XUMUYECKUX peakyull 8
nosceonesnou  cusnu. Toxcuunvie, 2oprouue u 83pvleoonacHvlie eewecmsea. bvimosas
XUMUYECKASl 2PAMOMHOCHb.

Ctpoenue atoma. Ilepuoanyeckuii 3aKOH U NMEPUOAUYECKAS CUCTEMA XUMHYECKHX
semMenToB /.. MeHaeneeBa

CtpoeHue aTtoMma: SiApO, SHEpreTHdeckuii ypoBeHb. Cocmas s0pa amoma: NpOMmMOHbL,
neumponwvl. HMzomonwl. llepunonunueckuii 3akoH .M. MenneneeBa. Ilepmogmueckas cucrema
xumuueckux sneMeHtoB .M. MenneneeBa. ®dusnueckuil CMBICT aTOMHOTO (TOPSIAKOBOTO)
HOMEpa XHMHYECKOTO »JJEMEHTa, HOMEpa TPYNIbl U TEpUoJa MEPUOJUYECKON CHUCTEMBI.
CrtpoeHue »HHEpreTHYecKUX ypoBHEH aromMoB TiepBbIX 20 XMMHYECKHUX  DIIEMEHTOB
nepuoanueckoi cucremsl .M. MenneneeBa. 3akOHOMEPHOCTH HM3MEHEHMSI CBOWMCTB aTOMOB
XUMHUYECKUX DJIEMEHTOB M MX COEJIMHEHHUH Ha OCHOBE MOJIOKEHUS B MEPUOAMYECKON cHUCTEME
J.. MenneneeBa u ctpoeHus aroMa. 3uauenue [lepuoanueckoro 3akona /[.1. Menaeneena.

Crtpoenue BemecTB. XMMH4YECKas CBA3b

OnexmpoompuyamenbHocms — amomo8 — Xumudeckux — o1emenmos.  KoBalieHTHas
XUMUYECKasi CBSA3b: HEMOJSpHAs W TOJSIpHAs. [loHsamue 0 6000pOOHOU C853U U ee GIUSHUU HA
Qusuueckue ceoticmaa eujecms Ha npumepe 600vl. VIoHHas cBsi3b. MeTayuinuecKkas CBs3b. 1unsi
KPUCTATIUYECKUX PeulemoK (AmomMHas, MOJIEKYIAPHAs, UOHHASA, MEeMAaNLIUYecKkas). 3a8ucumocnms
@u3uecKux ceolicme seujecms om muna KPUCmMaiiudyeckou peuemsu.

XuMHYECKHE PeaKIMU

Ilonamue o ckopocmu xumuueckou peaxkyuu. Daxmopwl, GnuAlOWUE HA CKOPOCMb
xumuueckou peaxyuu. Ilousmue o kamanuzamope. Knaccupukanus XUMHUYECKUX PEAKIHIN 10
pa3IMYHBIM TPHU3HAKAM: YKCIY M COCTaBY MCXOAHBIX W TMOJYYEHHBIX BEIECTB; U3MEHEHHIO
CTeNeHEeH OKHCIICHUS] aTOMOB XMMHYECKUX AJIEMEHTOB; MOTJIOMICHUIO WU BBIJEICHUIO SHEPTHH.



DNEKTpONUTHYECKAasT JUCCOIMANUsSA. OJEKTPOJIUTB M HednekTpoauThl. HMonsl. Katnonsl n
aHMOHBI. Peakuun HMOHHOrO oOOMeEHa. YCIIOBUS TNPOTEKAaHUS peakuil HMOHHOTO OOMeHa.
DNEeKTPOIUTUYECKAs JTUCCOLMANUs KHUCIOT, Iienodyed u cosedl. CrTeneHb OKHUCICHUS.
OrmpeziesieHUe CTENEHU OKHUCICHUS AaTOMOB XHWMHUUYECKHX D3JIEMEHTOB B COCJIUHECHHSX.
Oxucnutens. BoccranoButenbs. CyliHOCTh OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.

Hemeranusl 1V — VI rpynn u ux coenuHenus

[lonoxxeHne HEMETAUIOB B IEPUOAMYECKOM CUCTEME XHMHMUYECKMX 3ieMeHToB J[.1.
MenneneeBa. O0mmue CBOMCTBa HEeMeTa/UIOB. ['aoreHsl: GU3NYECKUEe U XMMHUYECKHE CBOMCTRBA.
CoenuHeHus TrajgoreHOB: XJIOPOBOJOPOJI, XJIOPOBOJOpOAHAs Kuciota u ee couu. Cepa:
¢busznueckue U xumuueckue cporicTBa. COeAMHEHHUS CEPhl: CEPOBOJOPOJI, CYIb(MUIBI, OKCHUIbI
cepel. CepHasi, ceprucmas u ceposo0OpoOHAs KUcCIomsl M UX COMU. A30T: (hU3MUeCKHe H
xuMHu4ueckue cBoiictBa. AmMuak. Conn amMmmoHusa. OKcHibl a30Ta. A30THAsi KUCJIOTa U €€ COJIU.
docdop: pusnueckne u xummueckue cBoiictBa. CoemguHenus (ocdopa: oxcun docdopa (V),
oprodochopHas KucIoTa M €€ COoiMu. Yriepold: (U3NYECKUEe M XUMHYECKHE CBOICTBa.
Annomponus yenepooa: aimas, epagum, kapoun, gyriepenvt. COSIUHEHHS YIIIEPOa: OKCHIBI
yraepoaa (I1) u (IV), yronbHas kucnota u ee conu. KpemHutl u e2o coeouHenus.

MeTayibl M MX COeTUHEHHS

Ilonooxcenue memanios 6 nepuoouyecKou cucmeme Xumuyeckux asnemenmos JI.H.
Menoeneesa.Memannet 6 npupooe u obwue cnocodvl ux nonyyenus. Obwue Quzuueckue
ceolicmea memannog. OOIIME XUMHUYECKHE CBOMCTBA METAJUIOB: PEAKIMU C HEMETaUlaMH,
KHCIIOTaMHU, COJIAMU. DNieKmpoxumudeckuil pso HanpsoiceHull memannos. 1llenodnpie MeTamibl U
ux coenuHenus. lllenouno3eMenbHbIe METAIUTBI M UX COSAMHCHUS. ANFOMUHHA. AMPOTEPHOCTh
okcuaa u ruapokcuna amomuHus. JKemezo. CoeaMHEHHs jkele3a W UX CBOMCTBA: OKCHIBI,
rugpokcuibl u conu xxenesa (11 u 111).

IlepBoHauya/ibHbIE CBeJIeHUS 00 OPraHUYeCKHX BellecTBaxX

[TepBoHavasibHBIC CBEICHHS O CTPOCHHH OPTaHMYECKUX BEIICCTB. YTIEBOAOPOIbl: METaH,
9TaH, OTWIeH. McmouHuku  y2ne6000po0os8:  NpUpooHbvlll — 2a3,  Heghmb,  Y20ib.
Kucnoponconepxaiue coeauHeHUs: CHOUPTHI (METAHOJ, ATaHOJ, TJHIEPUH), KapOOHOBHIE
KHCIOTHI (YKCyCHasi KHCIIOTa, aMHMHOYKCYCHasi KUCJIOTa, CTEAPUHOBAs U OJEMHOBAas KUCJIOTHI).
buonornuecku BaKHBIE BEIIECTBA: JKUPBI, TIIIOKO3a, O€NKU. Xumuueckoe 3acps3HeHue
OKpYHCcaroueri cpedvl U e20 NOC1e0CmaUs.

Tunbl pacyeTHbIX 32/1a4:

1. Brrancnenre MaccoBoOi JOIM XUMUYECKOTO AJIEMEHTa 0 (opMyIie COeTUHEHHUS.

Ycemanoesnenue npocmetiweti gopmynsl eujecmea no MaccogbiM OONAM XUMUYECKUX
9/1eMEeHMO8.

2. Bbluucnenust 1mo XUMHUYECKUM YpaBHEHHUSAM KOJIMYECTBa, OOBEMa, Macchl
BEIIECTBA 110 KOJMYECTBY, 00bEMY, MacCe PEareHTOB UM MIPOAYKTOB PEAKIIHH.
3. Pacyer maccoBoli 1011 paCTBOPEHHOTO BELIECTBA B PACTBOPE.

3KCl'lepI/IMeHTaJIbHaﬂ XUMHUA

TEMATHYECKOE IINTAHUPOBAHHUE

No Tema Yuciao gacoB OnoBHEIE
HAaIpaBJICHUS
BOCITMTATEILHOM
EITENLHOCTH
1 Bsenenune. Oo6mas 10 1,6,8

XapaKTepUCTHKA XUMHUYECKHX
JIIEMEHTOB M XUMHYECKHX
peakuuil. ITepnonnuecknii
3akoH u  [lepmoanueckas




cucTeEMa XUMHYECKUX
anemenToB /1. V1. MenneneeBa

3a KypC OCHOBHOW IIKOJIBI.
IToaroroBka K MTOTrOBOM
arrectanuu (I'MA)

2 Merannsl 16 6,7,8
3 Hemeramnst 31 6,7,8
4 Opranudeckue BemecTBa 4 3,7,8
5 O0001Ienre 3HaHUN 110 XUMHUU 7 1,6,7




Kanennapno-TeMaaneckoe IJIAHUPOBAHUE

Ne | HazBanue pasgena, TeMmsbl, | DIeMEHTHl coaepxkanus B coorBercTBuM | Kon- | Tun ypoka Wudopmannonno | Mcnonbs3zoBanue

ypoKa ¢ ®I'0OC 000 BO € COIPOBOXKJIEHUE | 00OPYAOBaHUS
4aco KBaHTOpUYMa
B

Beenenne. O0masi XapakTepucTHKA XMMHYECKHX 3JIeMEHTOB M XuMu4ecknx peakuuid. Ilepuoanyecknii 3aKoH u

IMepuoauyeckasi cucrema xumuieckux 3jiemenToB /I. . Menaeneena (10 yacoB)

1 XapakTtepuctuka xumuueckoro | Boausiii unctpykrax no OT u Thb. 1 KoMOuHMpOBaHHBIA | UHTEpaKTUBHAsS
JJIEMEHTa Ha OCHOBAHMU €ro | XapakTEpUCTUKA XMMHYECKOTO YPOK JIOCKa
MOJIO)KEHUSI B NEPUOAMYECKOM | 3yieMeHTa 1o nojoxeHusto B [ICXO JeMoHncTpanus:

CUCTEME xumnueckux | J.1. Menneneesa. MOJIEJIM  aTOMOB
anementoB .M. Mennaeneena. anemeHToB 1-3 —
BBoasblii uHCTpyKTa)x 1o OT ro MepuoI0B

u Tb yyamuxcs.

2 Knaccupukanus xummdeckux | O0001IeHNE CBEIEHUN O XUMHUUECKHUX 1 KoMOuHMpoBaHHBIN pPEaKTUBbI, MPOOUPKH,
peakuuii. [lonsiTe o ckopoctu | peakiusax. Knaccuduxanus XuMuueckux YPOK LITaTUBbI JUIS
XUMHYECKHUX peakuuil. | peakuui Mo pa3JInuyHbIM OCHOBAHUSM: poOUpPOK
KaTaJIn3aTopHI. COCTaBY M YHUCIly pearupyromux 1

00pa3yIOIUXCsl BELIECTB, TEMJIOBOMY
s dexkry,

HaIPaBJICHUIO, U3MEHEHUIO CTEIIEHEN
OKHCJIEHHUS 3JIEMEHTOB, 00pa3yIOLINX
pearupyrolue BeuecTna, pase,
HCIIOJIb30BAHHIO KAaTaInu3aTopa.
ITonsATHE O CKOPOCTH XMMHUYECKOMN
peakuuu. OakTophl, BAUSIONINE HA
CKOPOCTh XUMUYECKUX PEAKIUH.
Karanuzatops! u katanu3. THruGUTOpBHL.
AHTHOKCUIAHTBHI.

3 OKUCIUTEILHO- CreneHsn okucienus. | 1 Ypok OBJIaJICHUSA
BOCCTAaHOBUTENbHBIE peakuuu. | OmnpenencHue  CTENEHW — OKUCIICHUSA HOBBIMHU 3HAHUSIMU

aTOMOB ~ XMMHYECKMX DJIEMEHTOB B




COC/IMHCHUSIX. Oxkucinurens.
BoccranoBureinb. CyimHoCTb
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX
peaKkuid.

4 PaccranoBka ko3¢ duiueHTOB Crenenn OKHUCJICHHUS. KoMOuHMpOBaHHBIN
B OBP Onpenenenue CTEICHU OKHCIICHUS YpOK

aTOMOB  XHMMHMYECKHX JJIEMEHTOB B
COC/IMHECHUSIX. Oxkucnurens.
Boccranosurens. CymHocTtb
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKui.

5-6 | CBoiicTBa OKCHJIOB, KHCJIOT, | XMUMHYECKHEC CBOMCTBa OKCHU/IOB, KomOunupoBanusiii | [leppogudeckas | maT4uk
OCHOBaHHUM, COJIEH B CBETE | OCHOBAaHUM , KHUCIOT, COJEd B CBETE YPOK cucreMa AJIEKTPOIPOBOIHOCTH
TEOPUH  DIIEKTPOJIUTHYECKOU | TEOpUH ANEKTPOIUTHUECKON XUMHUYECKUX uudpoBoi
JIUCCOIMAIIMM U TIPOIIECCOB | TUCCOIMAIIUN u OKHUCJICHUS- AJIEMEHTOB naboparopun
OKHCJICHUS-BOCCTAHOBJICHUS BOCCTaHOBJICHUSI. J.M.MenneneeBa, | peakTUBbI, TMPOOUPKH,

Tabmma IITATUBGI VIS
PacTBOPUMOCTH POOUPOK

KHCJIOT,

OCHOBaHHUM,

coJeH, pan

AIEKTPOXUMHUUYECK

OTO HaIpPsHKCHUS

METaJUIOB

7 I'enetnyeckass cBsA3b Mex1y | XUMHUYECKUE CBOMCTBa OKCHU/IOB, Kom6unupoBanusiii | [lepuonnyeckas
KJIacCaMH HEOPraHUYeCKHX | OCHOBAaHUN , KHCJIOT, COJeld B CBETe YpOK cucreMa
BEIECTB. TEOPUH ANEKTPOIUTHUECKON XUMHUYECKUX

JTUCCOTTHAITIHT u OKHCTICHUS- AJIEMEHTOB

BOCCTaHOBJICHUS JI.1.Menneneesna,
Tabnuia
PacTBOPUMOCTH
KHCJIOT,
OCHOBaHHUIA,
coJeH, pan

SJICKTPOXUMHNYCCK




Oro HalpsXKCHUA

METaJIJIOB
8 [TepexoHbIE 2IIEMEHTBI ITonsATHE O IEPEXOIHBIX 3JIEMEHTAX. KomOunupoBannsiii | [lepuoandeckas PEaKTHUBBI, TMPOOUPKH,
AmdoTtepHocTb. ['eneTnueckuit psn YpOK cucrema IITaTHUBbI TUISt
[IEPEXO/IHOTO JIEMEHTA. XUMHUYECKUX POOUPOK
AIIEMEHTOB
JA.N.MenneneeBa
9 Ilepuonuueckuit  3akoH  u | Ctpykrypa [ICXD JI.U. Menaeneena. KomOunupoBannbiii | [lepuogudeckas
cucrema anemeHToB | Ctpoenue aroma. @U3HUECKUN CMBICTT YPOK cucrema
J.M1.MenneneeBa MOPSAIKOBOTO HOMEpa, HoMepa Mepruoa, XUMHYECKHUX
HOMEpa IPYIIbl XUMUYECKOTO JIEMEHTA AJIEMEHTOB
B [ICXD /.. Menneneena. [Ipnunnbl JI. 1. MeHnpeneeBa,
W3MEHEHUS CBOWCTB XUMUUYECKHUX pasHbie  (OPMBI
AJIEMEHTOB U UX COCAMHEHUN B IEPUOJIaX MEePUOANYECKON
U Tpymmax, raBHbIXx noArpymnmnax [ICX9 CHUCTEMBI
J.1. MeHneneena,
10 | KonrponsHas  pabota 1O KonTponsHoe
BBEJICHUIO 3aHATHE
Tema 1. Metauibl 16 yacoB
11 | Ilonoxenue  MeTamnoB B | [lonooiceHue memannog 8 nepuooudeckol KomOunupoBanusiii | [lepuogudeckass | KOJUIEKIUS — TBEPIBIX
NepUOANYECKON CUCTEME | cucmeme Xumuyeckux snemenmos J[.H. YpOK cucrema TeN
xuMuueckux anemeHToB JI.U. | Menoeneesa. Obwue Qusuueckue XUMHUUYECKUX
Meneneesa. DusnUeCcKue | ceolcmea Memaios. 2JIEMEHTOB
CBOICTBa METAJIOB JI.1.MenneneeBa
12 | Xumuueckue CBOMCTBA OO01re XMMUYECKHe CBOMCTBAa METAJUIOB: Ypok osnagenus | [lepuogudeckass | peakTUBBI, TPOOHUPKH,
METaJIJIOB. peakuuu ¢ HeMeTaUlaMH, KHCIOTaMu, HOBBIMU 3HAaHUSIMHU cucreMa IITAaTUBBI TUTST
COMSIMU.  Dnekmpoxumudeckuii — pso XUMHUYECKHUX poOUpOK
HAanpsx#ceHul MemaJios. AIIEMEHTOB
JI.W.Menneneena,
Tabnuia
PacTBOPUMOCTH

KHUCJIOT,




OCHOBaHHIA,
CoJIeH, pan
AIIEKTPOXUMHUYECK
Oro HanpsHKEHUs
METAJIJIOB

13

OO61re NOHATHS O KOPPO3UH
METAJIJIOB

Ypok
HOBBIMU 3HAHUSIMU

OBJIaICHUA

[Tepuoanueckas
cucTeMa
XHUMHYECKHUX
3JIEMEHTOB

JI. 1. MeHpeneenBa,
TabIHuIa
PacTBOPUMOCTH
KHCJIOT,
OCHOBAaHUH,
COJIEH, pan
AIEKTPOXUMHUYECK
OTO HaIpPsHKCHHS
METAaJIOB

14

CIuiaBbl, KX CBOMCTBA U
3HaUYCHHE.

Ypok
HOBBIMU 3HAHUSIMHU

OBJIaICHUA

KOJITICKIHA
TCI

TBEPABIX

15

Mertamns B ipupose. O6mme
CIOCOOBI X MONTyYEHUs

Memannvt 6 npupode u odbwue cnocoowl
UX NoyHeHus

KoMOuHMpoBaHHBIN

YPOK

[Tepuoanueckas
cucreMa
XUMHYECKHAX
3JICMCHTOB
JI.1.Menneneena,
TabauIa
pPacTBOPUMOCTH
KHUCIIOT,
OCHOBAHMWH,
coJieH, pan
AIEKTPOXUMHUUECK
OT0 HaNpsHKCHUS
METaJJIOB

KOJITICKIUA
TCI

TBEPABIX




16

OO01as xapakTepuCTHKa
3JIEMEHTOB TJIaBHOU

noArpynmns! | rpynmnsl.

Illenoynble METAIBI M X COSUHEHUS.

KomOunupoBaHHbIiH
YpOK

Ilepnonnueckas
cucrema
XAMHYECKHX
3JIEMEHTOB
JI.1.Menneneena,
Tadimna
PacTBOPUMOCTH
KHUCJIIOT,
OCHOBaHHIA,
coJiei, pan
AIEKTPOXUMHUUECK
Oro HampsiKEHUs
METaJIOB

17

CoenuHeHHS MIETOYHBIX
METAaJIOB.

[IenouyHble METAJIIBI M UX COCIMHEHHUS.

KomOnHMpOBaHHBII
YPOK

[Tepunonuueckas
cucreMa
XHUMHYECKHUX
3JICMCHTOB

JI. 1. MeHpeneeBa,
TabIHuIa
PacTBOPUMOCTH
KHCJIOT,
OCHOBaHHUM,
coneu, psajg
AIEKTPOXUMHUYECK
OTO HaPsKEHUS
METaJIoB

PEaKTUBBI, TPOOUPKH,
IITaTUBBI IS
poOUPOK JaTYHK
AIIEKTPOIIPOBOJHOCTH
g poBoi
naboparopuu

18

OO6mrast XxapakTeprucTruKa
3JIEMEHTOB I'JIaBHON
noarpymnmns! I rpymmesr.

IllenoyHo3eMeNbHBIE METAILTBI U X
COE/IMHEHHS.

KomOuHMpoBaHHBIN
YPOK

ITepnonnueckas
cucTeMa
XHUMHUYECKHX
3JICMCHTOB
JI.M1.Menneneena,
TabauIa
pPacTBOPUMOCTH
KHUCIIOT,
OCHOBaHHUIA,




conen, psag
ANEKTPOXUMHUYECK
Oro HaIpsHKEHUS
METaJUIOB

19

CoennHenus
LIEJOYHO3EMETBHBIX METAIIOB

[I{enoyHO3eMeNIbHBIE METAIIBI U UX
COCIMHCHHS.

KomOunupoBaHHbIi
YpOK

Ilepnonnueckas
cucrema
XAMHYECKHX
3JIEMEHTOB
JI.11.Menneneena,
Tadimna
PacTBOPUMOCTH
KHUCIIOT,
OCHOBaHHIA,
coJelt, psaj
AIEKTPOXUMHUYECK
Or0 HaIpPSIKEHUS
METaJIoB

JaTYuK
AIIEKTPOIPOBOIHOCTH
g poBoi
nabopaTopun
PEaKTUBBI, TPOOHUPKH,
IITATHUBBI IS
poOUpOK

20

ATIOMUHUH, ero Qu3ndecKue
U XMMHYECKHE CBOMCTBA.

AmomuHuR. AMGOTEPHOCTh OKCHJIA U
TUIPOKCHU/IA ATFOMUHMUSL.

Ypox OBJIAJCHUSA
HOBBIMU 3HAHUSIMHU

[Tepuoanueckas
crucrema
XUMHYECKHUX
2JIEMEHTOB
JI.1.MeHpeneesa,
Tabnuia
PacTBOPUMOCTH
KHUCJIOT,
OCHOBaHHIA,
coneu, psaj
AIEKTPOXUMHUYECK
OTO HaIPSKEHUS
METAIIJIOB

KOJUICKIUA TBECPABIX
TCI

21

CoenuHeHne aTFOMUHUSL.

AnroMuHUNA. AM(OTEPHOCTH OKCHIA U
TUIPOKCH/IA ATFOMUHHUSL.

Ypok OBJIAJCHUS
HOBBIMU 3HAaHUSIMHU

[Tepuonuueckast
cucreMa
XUMHUYECKUX
AIIEMEHTOB
JI.N.Menneneena,

JaTYHK
AIIEKTPOTPOBOAHOCTH
1 poBoi
nmabopaTopun
PEaKTUBBI, MPOOUPKH,




Tabauna
PacTBOPUMOCTH
KHUCIIOT,
OCHOBaHH,
conen, psag
AIEKTPOXUMHUYECK
OT0 HATPSKCHUS
METAJLJIOB

IITaTUBBI IS
poOUPOK

22

Kenes3o, ero Xxummyeckue 1
(hu3UYecKue CBOMCTBRA.

Keneszo. Coenquuenns xxene3a U ux
CBOMCTBA: OKCH/IbI, THIPOKCHIBI H COJIN
xenesa (11 u ).

Ypok OBJIAJCHUS
HOBBIMU 3HAHUSMU

[Tepuoanueckas
cucrema
XUMHYECKUX
3JIECMEHTOB
JI.1.Menneneena,
Tadimna
pPacTBOPUMOCTH
KHUCIIOT,
OCHOBaHHIA,
cosel, psag
AIEKTPOXUMHUYECK
OT0 HanpsHKEHUs
METaJIJIOB

KOJUICKIUA TBCPAbIX
TCI

23

I'enetnueckue pansl Fe’' u
Fe3*

Keneszo. Coeqnuuenns xene3a U UxX
CBOﬁCTBaI OKCH/bI, FI/II[pOKCI/II[BI " COJIN
xemesa (11 u 1),

KomOuHupoBaHHbIH
YPOK

Ilepnonnueckas
crucrema
XUMHYECKHUX
2JIEMEHTOB
JI.N.MeHnpeneesBa,
Tabnuia
PacTBOPUMOCTH
KHUCJIOT,
OCHOBaHHUIA,
coneu, psajg
AIEKTPOXUMHUYECK
OTO HaIPSKEHUS
METaJII0B

PEaKTUBBI, TPOOUPKH,
IMITaTUBBI OJIs1
poOUpPOK

24

O06001IeHE 10 TEME

Ypok MoBTOpEeHUsT U

[Tepuoanueckas




“Metamiel”

000011IeHNSA

cHucTeMa
XUMHYECKUX
3JICMCHTOB
JI..Menneneena,
Tabaua
PacTBOPUMOCTH
KHUCIIOT,
OCHOBaHHI,
conen, psajg
AIEKTPOXUMHUYECK
OT0 HAIPSKCHUS
METAaJLJIOB

25

KontposbHas paboTa mo teme
«MeTtaib

KoHntposbsHOE
3aHATHE

Ilepnonnueckas
cucrema
XAMHYECKHX
3JIECMEHTOB
JI.1.Menneneena,
TabauIa
pPacTBOPUMOCTH
KHUCJIOT,
OCHOBaHHIA,
cosel, psag
AIEKTPOXUMHUYECK
OT0 HanpsKEHUs
METaJjIoB

26

Penienne sxcniepruMeHTaIbHbBIX
3a1a4 1o TeMe «Metasuib

Pemenne SKCIICPUMCHTAJIBHBIX 3aJad I10
TeMe «MeTalusl U X COCAUHCHUA»

[IpakTrueckoe
3aHATHUC

ITepnonnueckas
crucrema
XAUMHYECKHX
3JIEMEHTOB
JI.I.Menneneena,
Tabuia
PacTBOPUMOCTH
KUCJIOT,
OCHOBaHHUIA,
cosen, psag

JATYUK
ANIEKTPOIIPOBOTHOCTH
g poBoi
naboparopuu
PEaKTUBBI, TPOOUPKH,
IITaTUBBI JIJIST
poOUpOK




JIEKTPOXUMHUUYECK
Or0 HaIpsKCHUS

METAJUIOB
Tema 2. Hemeranbl 31 yac
27 | OGmas xapakrepuctuka | [lonoxeHue HeMeTalI0B B Ypok osiagenus | [lepuonuueckass | Koncrpykrop
HEMETaJJIOB NEPUOINYECKON CUCTEME XUMUYECKUX HOBBIMH 3HAHUSAMU cucreMa MOJIEKYJISIPHBIX
anemenToB /.M. MenneneeBa. O0iue XAMHUYECKUX Mojiesei
CBOWCTBA HEMETAJUIOB. 3JIEMEHTOB
JI.1.Menneneena,
Tadimna
pacTBOPUMOCTH
KUCIIOT,
OCHOBaHHIA,
cosen
28 | OOmme xuMuyeckue cBoiicta | OOIIME CBOWCTBA HEMETAILIOB. Kom6unupoBannsiii | [lepuonnyeckas
HEMETaJJIOB YpPOK cucreMa
XUMHUYECKUX
3JIEMEHTOB
JI.1.Menneneena,
TabauIa
pPacTBOPUMOCTH
KHCIIOT,
OCHOBaHHIA,
coJien
29 Bonopox. Bona Bomopon — XMMHYECKHMH JJIEMEHT U Kom6unupoBanusiii | [lepuoauueckast pEeaKTUBBI, IPOOUPKH,
npocroe  BemecTBo. dusnyeckue u YpOK cucreMa IITATUBBI IS
XUMHAYECKHE CBOMCTBa BOJIOpPO/IA. XUMHYECKHIX POOHUPOK JATUNK
[Tonyyenue Bomopoja B JabOpaTOPHH. HIIEMEHTOB AJIEKTPONPOBOIHOCTH,
Ionyuenue 6000pooa 8 JA.W.MenneneeBa, | natuuk pH mudposoit
NPOMBIULEHHOCHIU. Ilpumenenue Tabmuia nabopaTtopuu
6000poaa. pPacTBOPUMOCTHU
Booa & npupooe. Kpyzosopom 600vi 6 KHCTIOT,
npupooe. Qusuueckue U XumuuecKue OCHOBaHWH,
c801ilcmea 600bi. cojei
30 | OGmas XapakTepucTuka | ['ajmorensl: ¢pu3nyeckue M XUMHUYECKHUE KomOunupoBannsiii | [lepuoanyeckas | Koncrpykrop




rajJorcHoB

CBOICTBA.

YPOK

cHucTeMa
XAMHYECKHX
3JICMCHTOB
JI.M1.Menneneena,
Tabaua
PacTBOPUMOCTH
KHUCIIOT,
OCHOBaHHI,
coleit

MOJIEKYJISIPHBIX
MoJeen

31

CoenuHeHns TaJIOTEHOB.

COG,I[I/IHGHI/ISI TaJIOTCHOB: XJIOPOBOAOPOA,
XJIOPOBOOOpOJHAA KHUCJIOTA U €€ COJIM.

KomOnHMpOBaHHBII
YPOK

[Tepuonuueckas
cucTeMa
XHUMHYECKHUX
3JICMCHTOB
JI.W.Menneneena,
TabIHuIa
PacTBOPUMOCTH
KHCJIOT,
OCHOBaHHU,
coleit

Konctpykrop
MOJICKYJISIPHBIX
Mozaenen

32

Kucnopon

Kucnopox — XuMuYecKHd D53JIEMEHT U
npocroe BeuiectBo.  Oson.  Cocmas
go30yxa. dusznyeckne U XUMUYECKHE
cBorictBa kuciopoaa. Ilomydyenue wu
MIPUMEHEHHE KUCIIOPOJa.

KomOuHupoBaHHbIH
YPOK

[Tepuoanueckas
cHCcTEeMa
XUMHYECKHUX
3JIEMEHTOB
JI.W.Menneneena,
TabIuIa
PacTBOPUMOCTH
KUCJIOT,
OCHOBaHHIA,
colei

KoHncTtpykTop
MOJIEKYJIIPHBIX
Mozelen

33

Cepa, ee ¢usnuueckue
XMUMUYECKHE CBOWCTBA

n

Cepa: (Qusnueckne ©  XUMHYECKHE

CBOWCTBA.

KomOuHMpoBaHHBIN
YPOK

ITepnonnueckas
cucTeMa
XHUMHUYECKHX
3JICMCHTOB
JI.M1.Menneneena,
Tadmma

KoncrpykTop
MOJIEKYJIIPHBIX
MoJieNneH, KOMIEeKITHS
TBEPJbIX TEJ




pPacTBOPUMOCTH
KHCJIOT,
OCHOBaHHUIA,
coJieit

34

CepoBogopo/1 ¥ Cynb(uabl

Coenunenus CEphI: CEpOBOIOPO,
cynbbuasl, okcuasl cepel. Cepnas,
cepHucmas u cepo8ooopoOHaAs KUCIOMbL
U UX COJIH.

KomOunupoBaHHbIi
YPOK

Ilepnonnueckas
cucrema
XUMHUYECKUX
3JIEMEHTOB
JI.1.Menneneena,
Tadimna
pPacTBOPUMOCTH
KHUCIIOT,
OCHOBaHHIA,
coJien

Koncrpykrop
MOJIEKYJISIPHBIX

MoJelIen

35

Oxcupsi cepol (1V) u (VI)

COG,I[I/IHCHI/IH CCPbI: OKCU/BI CCPBLI.

KomOuHMpoBaHHBIN
YPOK

Ilepnonnueckas
cucrema
XUMHYECKUX
AJIEMEHTOB
JI.1.Menneneena,
TabauIa
pacTBOPUMOCTH
KHUCJIOT,
OCHOBaHHIA,
conei

Koncrpykrop
MOJIEKYJISIPHBIX

MoJieJIen

36-
37

CepHas KuCjI0Ta U €e COlu

Coenunenns cepol. CepHas, ceprucmasn u
€epoBo0OPOOHAs KUCIOMbl U UX COJIH.

KomOuHupoBaHHbIH
YPOK

[Tepuoanueckas
crucrema
XAMHYECKHX
3JIEMEHTOB
JI.W.Menneneena,
Tabnuia
PacTBOPUMOCTH
KHUCJIOT,
OCHOBaHHUIA,
conei

KoHncTtpykTop
MOJIEKYJIIPHBIX
MoOZeIIen

pEeaKTUBBI, IPOOUPKH,
LITaTUBBI AJIs
POOUPOK

38

Pemenne OKCIICPUMCHTAJIBHBIX

Pemenne OKCIICPUMCHTAJIBHBIX 3aaa4 I10

[IpakTuueckoe

[Tepuoanueckas

PEaKTHBBI, TPOOUPKH,




3amau no teme «lloarpynmna
KHCIIOpOa»

teme «Hemeramisl IV — VII rpynn u ux
COCTUHEHUN.

3aHATUC

cHucTeMa
XAMHYECKHX
3JICMCHTOB
JI.M1.Menneneena,
Tabaua
PacTBOPUMOCTH
KHUCIIOT,
OCHOBaHHI,
coleit

IITaTUBBI IS
poOUPOK

39

A30T U ero cBoOMCTBa

A30T: pu3nUeCKHe U XUMHYECKUE
CBOMCTBA.

Ypok OBJIaJCHUS
HOBBIMHY 3HAHUSIMHU

[Tepuonuueckas
cucTeMa
XHUMHYECKHUX
3JICMCHTOB
JI.W.Menneneena,
TabIHuIa
PacTBOPUMOCTH
KHCJIOT,
OCHOBaHHU,
coleit

Konctpykrop
MOJICKYJISIPHBIX
Mozaenen

41

AMMMAK U ero CBOMCTBa

AMMHaK.

Ypok OBJIAJCHUSA
HOBBIMU 3HAHUSIMHU

[Tepuoanueckas
cucreMa
XUMHUUYECKUX
AJIEMEHTOB
JI.1.MeHnneneena,
Tadauna
PacTBOPUMOCTH
KHCJIOT,
OCHOBaHHIA,
cosen

KoHncTtpykTop
MOJIEKYJIIPHBIX
MojieJien

42

[Tonyuyenue
aMMHMaKa |
CBOMCTB.

BOJIOpOJIA 51
U3yUCHUE UX

Tonyuenue ammuaxa u uzyuenue e2o
ceoticme

[Tosrydenue BoI0po/1a M H3YICHHE €TI0
CBOMCTB

[IpakTrueckoe
3aHATHE

ITepnonnueckas
cucTeMa
XHUMHUYECKHX
3JICMCHTOB
JI.M1.Menneneena,
Tadmma

pEaKTUBBI, IPOOUPKH,
IITATUBBI IS
POOUPOK




pPacTBOPUMOCTH
KHCJIOT,
OCHOBaHHUIA,
coJieit

43

Coyi aMMOHUA

CoJyin aMMOHHA.

KomOunupoBaHHbIi
YPOK

Ilepnonnueckas
cucrema
XUMHUYECKUX
3JIEMEHTOB
JI.1.Menneneena,
Tadimna
pPacTBOPUMOCTH
KHUCIIOT,
OCHOBaHHIA,
coJien

KOJUJIEKIUSI TBEPIBIX
Tell

44

Oxcuasl a30Ta

Oxkcupabl a3o0Ta.

KomOuHMpoBaHHBIN
YPOK

Ilepnonnueckas
cucrema
XUMHYECKUX
AJIEMEHTOB
JI.1.Menneneena,
TabauIa
pacTBOPUMOCTH
KHUCJIOT,
OCHOBaHHIA,
conei

Koncrpykrop
MOJIEKYJISIPHBIX

MoJieJIen

45-
46

A30oTHasET KHCIIOTa H €€
CBOWCTBA.

A30THAasg KUCJIOTa U €€ COJIH.

KomOuHupoBaHHbIH
YPOK

[Tepuoanueckas
crucrema
XAMHYECKHX
3JIEMEHTOB
JI.W.Menneneena,
Tabnuia
PacTBOPUMOCTH
KHUCJIOT,
OCHOBaHHUIA,
conei

PEaKTUBBI, TPOOUPKH,
IITaTUBBI OJIs1
poOUpOK

47

Coin a3’0THCTOM M a30THOU

A30THAas KHUCIIOTA U €€ COJIU.

KomOnHMpOBaHHBII

[Tepuoanueckas

Konctpykrop




KHUCIIOTHL. A30THEIE
ya00peHus.

YPOK

cHucTeMa
XAMHYECKHX
3JICMCHTOB
JI.M1.Menneneena,
Tabaua
PacTBOPUMOCTH
KHUCIIOT,
OCHOBaHHI,
coleit

MOJIEKYJIIPHBIX
MoOJeNel; KOMIEKIH
TBEPJbIX TEJ

48

docdop.

dochop: husnyeckue U XUMUIESCKHE
CBOMCTBA.

Ypok OBJIaJCHUS
HOBBIMHY 3HAHUSIMHU

[Tepuonuueckas
cucTeMa
XHUMHYECKHUX
3JICMCHTOB
JI.W.Menneneena,
TabIHuIa
PacTBOPUMOCTH
KHCJIOT,
OCHOBaHHU,
coleit

Konctpykrop
MOJICKYJISIPHBIX
Mozaenen

49

Coenunenus docdopa.

Coenunenus pocdopa: okeua pocpopa
(V), oprodocopHast kuciiora u ee CoJu.

KomOuHupoBaHHbIH
YPOK

[Tepuoanueckas
cucreMa
XUMHUUYECKUX
AJIEMEHTOB
JI.1.MeHnneneena,
Tadauna
PacTBOPUMOCTH
KHCJIOT,
OCHOBaHHIA,
cosen

KoHncTtpykTop
MOJIEKYJIIPHBIX
MojieJien

50

Yraepogn.

VYrnepoa: puznyueckre 1 XUMAYECKHE
CBOWCTBA. Aiomponus yenepooa: aimas,
epaghum, xapoun, Qyriepens..

KomOuHMpoBaHHBIN
YPOK

ITepnonnueckas
cucTeMa
XHUMHUYECKHX
3JICMCHTOB
JI.M1.Menneneena,
Tadmma

KoncrpykTop
MOJIEKYJIIPHBIX
MoJeJIend




pPacTBOPUMOCTH
KHCJIOT,
OCHOBaHHUIA,
coJieit

51

VYrapHblil U yrIEKUCIBIN ra3

CoeuHEHHS YTIIepO/Ia: OKCHIBI
yraepoaa (1) u (IV

KomOunupoBaHHbIi
YPOK

Ilepnonnueckas
cucrema
XUMHUYECKUX
3JIEMEHTOB
JI.1.Menneneena,
Tadimna
pPacTBOPUMOCTH
KHUCIIOT,
OCHOBaHHIA,
coJien

Koncrpykrop
MOJIEKYJISIPHBIX

MoJelIen

52

YrojbHas KHUCIOTa U €€ COJIM.
KapOGonartsr.

CoenuHeHus yriepoja yrojibHas
KHCJIOTA U €€ COJIH.

KomOuHMpoBaHHBIN
YPOK

Ilepnonnueckas
cucrema
XUMHYECKUX
AJIEMEHTOB
JI.1.Menneneena,
TabauIa
pacTBOPUMOCTH
KHUCJIOT,
OCHOBaHHIA,
conei

KOJIJIEKIUS TBEPBIX
Tell

53

[Tonyuenue, cobupanue
KHCIOPOAa M YIJIEKHCIIOTO
ra3oB, UX paclO3HaBaHUE.

Ilonyuenue yenekucnozo 2aza u usyyeHue
€20 C80lCMmSE.

[Tonyuyenue kuciaopoaa U HU3y4YEHUE €ro
CBOMCTB.

IIpaxTrueckoe
3aHATHUC

[Tepuoanueckas
crucrema
XAMHYECKHX
3JIEMEHTOB
JI.W.Menneneena,
Tabnuia
PacTBOPUMOCTH
KHUCJIOT,
OCHOBaHHUIA,
conei

PEaKTUBBI, TPOOUPKH,
IITaTUBBI OJIs1
poOUpOK

54

Kpemuuii.

Kpemnuii u eco coeounenus.

KomOnHMpOBaHHBII

[Tepuoanueckas

Konctpykrop




Kucnopoausie COEAUHEHUS
KpeMHUSs

YPOK

cHucTeMa
XAMHYECKHX
3JICMCHTOB
JI.M1.Menneneena,
Tabaua
PacTBOPUMOCTH
KHUCIIOT,
OCHOBaHHI,
coleit

MOJIEKYJIIPHBIX
MoOJeNel; KOMIEKIH
TBEPJbIX TEJ

55

CunukaTtHas
MIPOMBIIIICHHOCTD

Kpemnuii u eco coeounenus.

KomOnHMpOBaHHBII
YPOK

[Tepuonuueckas
cucTeMa
XHUMHYECKHUX
3JICMCHTOB
JI.W.Menneneena,
TabIHuIa
PacTBOPUMOCTH
KHCJIOT,
OCHOBaHHU,
coleit

56

O06001IeHne o TEME
«Hewmeramisy

YPOK NOBTOpPEHUS U
0000111eHus

[Tepuoanueckas
cHCcTEeMa
XUMHYECKHUX
3JIEMEHTOB
JI.W.Menneneena,
TabIuIa
PacTBOPUMOCTH
KUCJIOT,
OCHOBaHHIA,
colei

57

KonTponbnas pabota mo teme
“Hemeramibl”.

KoHntponbsHOE
3aHATHE

ITepnonnueckas
cucTeMa
XHUMHUYECKHX
3JICMCHTOB
JI.M1.Menneneena,
Tadmma




PacTBOPUMOCTH
KHUCJIOT,

OCHOBaHHUIA,
coJen
Tema 3. Oprannyeckue BemniecTna 4 yaca
58 [Mpeamer opranuyeckoii | [lepBoHauanbHbIe CBeIeHUs O CTpoeHUu | 1 Ypox OBJIAJICHUS
xumun.  CTpoeHHWe  aroma | OpraHMYeCKHX BEIIEeCTB. Y TJIEBOIOPO/IbI: HOBBIMU 3HAHUSMU
yriepoja. METaH, 3TaH, dTUIICH. Mcmounuku
V211e8000p0008. NPUPOOHDBILL 2a3, Heghmb,
Yeonb. Xumuueckoe 3azpsisHeHue
OKpYyicaioujetl cpeowvl U e20 NOCIeOCMBUSL.
59 YTIeBo0pobl. VYTIIeBoI0pOIBI: METaH, ITaH, STUJICH. 1 Ypoxk OBJIAJICHUS
Hcmounuxu yeneeo0opooos: npupoonwiii HOBBIMH 3HAHUSAMHU
2as, Heghmo, yeono.
60 Kucnopomoconepxkaniue Kucnopoaconepxkamiye COeTUHEHUS: 1 Ypok OBJIAJICHUS
COCIMHEHUS CIHPTHI (METAHOJI, ITAHOJI, TJINIEPUH ), HOBBIMH 3HAHUSIMU
KapOOHOBBIE KUCIIOTHI (YKCYCHas
KHCIIOTa, aMUHOYKCYCHAsI KUCIIOTa,
CTeapuHOBAs U OJICMHOBAS KUCIOTHI).
61 [Tonsitne 00 amuHOKHMCIOTaX. | BroIOrMYeckn BayKHBIC BEMIeCTBA: KUPHI, | 1 Ypok OBJIAJICHUS

benku. Yriaesoasl.

TJTF0K03a, OCJIKH.

HOBBIMHU 3HAHUAMH

Tema 4. O0001IEHNE 3HAHUA 10 XUM

UM 32 Kypc 0CHOBHOM mKoJbl. [logroroBka k uroropoii arrecrauuu (I'MA) 7 yacon

62 | [lepuoanyeckuii 3aKOH U 1 VYpok nosropenust u | [lepuonnyeckas
[lepnonnueckas cucrema /. U. 000011eHUS. cucreMa
MenzeneeBa B CBETE€ TEOPUH XAMHYECKHUX
CTPOEHHUsS aToMa. AJIEMEHTOB
3aKOHOMEPHOCTH U3MEHEHUS JI.M.MenneneeBa
CBOMCTB 3JIEMEHTOB M MX
COEJIMHEHHH B ITEpUOJaX U
TpYIIax B CBETE
MPEJCTABICHUN O CTPOCHUH
aTOMOB 3JIEMEHTOB. 3HAUEHHE
Ilepnonueckoro 3akoHa

63 | Bunasl xXuMu4eckux cBsi3ei u 1 Ypoxk nosropenust u | Ilepuoauueckas
THUIIBI KPUCTAITTHYECKUX 000011eHuS. cuctema




peurerok. BzauMocBs3b XUMHYECKUX
CTPOCHHS U CBOICTB BEILLIECTB AJIEMEHTOB
AN .MenneneeBa
64 | Knaccudukanms XuMHYECKHX Ypok noBropeHus u
PEAKIIHH 1O pa3TuIHBIM 00001ICHUSI.
npusHakaM. CKOpocTh
XAMHYECKUX pPEaKLHil
65 | Knaccudukanus Ypok moBTopeHus U | Tabnuma
HEOPraHUYECKUX BEIECTB 000011eHuS. pPacTBOPUMOCTHU
COJIeH, KHCIIOT H
OCHOBAHUH B BOJIE
66 CBoiicTBa HEOPTaHUIECKUX YpOK MOBTOPEHHS U | HHTEPAKTHBHAS
BEILLIECTB 0000111eHU. JIOCKa
Tabiuna
pPacTBOPUMOCTHU
COJICH, KMCIIOT U
OCHOBaHUH B BOJIE
67 | ['eHeTHYECKUE PSIBI METAILIA, VYpok nosropenus u | [lepuogunueckas
HEMeTalljla U MePEeXOHOTO 000011eHUS. cuctema
MeTaia XUMHUYECKHX
HIIEMEHTOB
AN .MenneneeBa
68 | HtoroBas KOHTpOJIbHAS KonTponbaoe
paborta 3aHATHE







