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Ocooennoctu aereii ¢ OB3

[TonsiTHE «3azepiKKa IICUXMUYECKOTO PA3BUTHUS» YHOTPEOIISETCS IO OTHOIICHHUIO K JIETSIM C
MUHUMAIBHBIMU OPTAaHUYCCKUMU WIIN (DYHKITUMOHATHHBIMU TTOBPEKACHUSIMH [IEHTPATBLHOM
HEPBHOM CUCTEMBI, a TAK)KE JUIUTEIIBHO HAXOIAIIMMCS B YCIOBUSAX COLMAIIBHON JEPUBALUU.
Jlis HUX XapaKTepHBI HE3PEJIOCTh AIMOIMOHAIBHO-BOJIEBOM c(epbl U HETOPa3BUTHE
IIO3HABATEJIBHON JEATEIBbHOCTH, YTO JIEJIAET HEBO3MOKHBIM OBJIaJCHUE IIPOrPAMMON IIEPBOIO
KJj1acca MaccoBoi 1mkosbl. HengocraTouHast BEIpaXKE€HHOCTh IO3HABATENIbHBIX HHTEPECOB Y A€TEN
¢ 3I1P coueraeTcs ¢ HE3pEIOCTHIO BBHICIIUX MCUXUYECKUX (DYHKLUN, C HAPYLICHUSIMH, TaMATH, C
(YHKIMOHAIBHON HEJJOCTATOYHOCTBIO 3pUTEIBHOTO U CIIyXOBOTO BOCTIPHSATHSA, C IJIOXOH
KOOpJWHALIMEN JBUKECHUH.

Manas nuddepeHInpOBaHHOCTD JBM)KEHUI KHCTEH PYK OTPUIATEIBHO CKa3bIBACTCS HA MHCHME.
CHIKeHHe MM03HABATEIbHONM aKTUBHOCTH MPOSIBIAECTCS B OTPAHMYEHHOCTH 3araca 3HaHui 00
OKpY’KaIOIIeM U MPAKTUYECKUX HABBIKOB, COOTBETCTBYIOIINX Bo3pacty. Herpyboe
HEJ0Pa3BUTHE PEYH MOXKET MPOSBIATHCSA B HAPYIICHUSIX 3BYKOIIPOU3HOIICHUS, OSTHOCTH U
HeoCcTaTOYHOH M HepeHInPOBAHHOCTH CIOBAPs, TPYTHOCTSIX YCBOCHHS JTOTHKO-
rpaMMaTHYEeCKUX KOHCTPYKIUNA. Y 3HAUUTEIHHON YacTH JeTell HabI0JaeTcsi HeJOCTaTOUHOCTD
¢doHeTHKO-(HOHEMATHUECKOTO BOCTIPUATHS, CHIDKEHHE CITyXOpeueBoi namsaTi. O0mmm yis
JleTel JaHHOM KaTerOpuu SIBJISIOTCS HEAOCTaTOYHOCTh BHUMAHUS, THIIEPAKTUBHOCTh, CHIDKEHUE
NaMsATH, 3aMEIJICHHBIN TEMIT MBICIIUTEIbHON AESITEIbHOCTH, TPYAHOCTH PETYIISILIMU [TOBEACHHUS.
OaHaKo CTUMYJISIUS AESATENBHOCTH 3TUX JIETEH, OKa3aHUE UM CBOEBPEMEHHOM NTOMOILHU
MIO3BOJISIET BBIIEIUTD Y HUX 30HY OJIMKaMIIero pa3BUTHs, KOTOpasi B HECKOJIbKO pa3 MPEBBIILIACT
MOTEHIMAIbHbIE BO3MOKHOCTH YMCTBEHHO OTCTaJIBIX AETEH TOro e Bo3pacta. [loatomy neru ¢
3I1P, mpu co31aHnu UM OTIPEACIICHHBIX 00pa30BaTEIbHBIX YCIOBUM, CIIOCOOHBI OBJIAJIETh
IpOorpaMMOil OCHOBHOM 00111€00pa30BaTEeIbHON MIKOJIBI M B OOJIBIIMHCTBE CIIy4aeB MPOJODKUTh
obOpa3oBaHue.

2. Opranusanus U cogep:kanue 00y4eHusl IKOJbHUKOB € 321eP/KKOI NCHXUYECKOI0
pa3sBUTHA.

OOyueHnue neTeii ¢ OTKIOHEHUSMHU B Pa3BUTHH COBMECTHO C HOPMaJIbHO Pa3BUBAIOLIMMHUCS
CBEPCTHUKAMHM JIaeT XOpOoIIni 3((HEeKT B OTHOUIEHUH JTMYHOCTHOTO PA3BUTHS U COLMANIN3ALINN U
TOH, ¥ IPyTrOM KaTeropyuu y4alluxcs, a TAKKE COOTBETCTBYET HOpMaM MEXIYHapOIHOIO MpaBa u
POCCHUICKOTr0 3aKOHOATEIbCTBA.

3. TpeOoBaHuA K KaueCcTBY 00y4eHH S IIKOJIbHUKOB C 32eP:KKOM NMCUXUYECKOr0 Pa3BUTHS.
TpebGoBanus k ypoBHIO oaAroToBku aeteit ¢ 3[1P coorBeTcTBYIOT TpeOoBaHMsIM,
MPEIbABISEMBIM K ydalIuMcs 0011eo0pa3oBaTebHON MKOJbL. [1py BEIMOTHEHUH ITHX
TpeOoBaHUl K 0053aTE€ILHOMY YPOBHIO 00pa30BaHUs HEOOXOJUMO YUUTHIBATH OCOOEHHOCTH
pa3Butus gereit ¢ 3I1P, a Takke UX BO3MOXKHOCTH B OBJIAJICHUU 3HAHUSIMU, YMEHUSIMU,
HaBbIKaMU 10 KaxaoMy npeamery. [lapameTpsl usmepureneil yaeOHbIX TOCTHKEHUN yUaliuxcs
¢ 3I1P ananornyHsl napameTpam Jis AeTeil, o0ydaronmxcs B 0011eo0pa3oBaTeabHOM IKOJIE, HO
U, YUUTBIBAsl IATOJOTUYECKHE MPOSIBICHUS B Pa3BUTUU peOCHKA, - €r0 COlMaIbHas
peadumuTanus.

Jns yenemrHoro yecBOoeHUs yueOHOTo MaTepuana nqetbmu ¢ 311P Heobxoamma KoppeKITnoHHas
paboTa o HOpMaJIM3alMK UX TO3HABATEIbHON JAEITEeIbHOCTH, KOTOPask OCYIIECTBISETCS Ha
ypOKax I10 JJIOOOMY TIPEAMETY.

Koppexunonnasi padora
BBuny ncuxonorudeckux ocobennocrei aetreit ¢ 311P, ¢ menpro ycuneHus npakTHIecKou

HaNpaBJICHHOCTH 00YYEeHUs IPOBOJUTCS KOPPEKIIMOHHAs padoTa, KOTOpasi BKIIOYAeT
CJICAYIOLINE HAlpaBJICHUS.



CoBepuieHCTBOBaHME IBUKEHUI M CEHCOMOTOPHOI0 Pa3BUTHS: Pa3BUTHUE MEIIKOM MOTOPUKHU
U TIAJIBLIEB PYK; PA3BUTHE HABBIKOB KAJUTUTpadUU; pa3BUTHE APTUKYIISAIIUOHHON MOTOPHKH.
Koppekuust 0TAeJIbHBIX CTOPOH NICUXHYECKOI 1eATEJbHOCTH:

KOPPEKLHsI — pa3BUTHE BOCIPUATHS, IPEICTABICHUN, OLYILIEHUM;

KOpPpEKLHUs — pa3BUTHE NTAMSATH;

KOPPEKIHs — pa3BUTHE BHUMaHHUS;, (hOpMUpOBaHHE 0000IIEHHBIX MPEICTABICHUH O CBOHCTBAX
npeaMeToB (1BeT, (hopma, BETMYHNHA);

pa3BUTHE IPOCTPAHCTBEHHBIX MPECTABICHUN U OPUEHTALIMU; Pa3BUTHE NIPEACTABICHUH O
BPEMEHU.

Pa3BuTHe pa3jiMuYHbIX BUI0B MbILLJICHUS

pa3BUTHE HATJISAHO-00Pa3HOTO MBIIILJICHUS;

pa3BUTHE CIIOBECHO-JIOTMYECKOI0 MBIIUIEHUS (YMEHHE BUJIETh U YCTaHABJIMBATD JIOTMYECKHE
CBSI3M MEXKIY MIPEeIMETaMHU, SIBJICHUSAMHU U COOBITHUAMU).

Pa3BuTHe 0CHOBHBIX MBICJIUTEIbHBIX ONlEPALMIi: Pa3BUTHE YMEHUS CPABHUBATD,
AHAIM3UPOBATh; Pa3BUTHE YMEHHUS BBIJENIATH CXOJCTBO U PA3JIMYUE MOHATHI; YMEHUE paboTaTh
10 CJIOBECHOH M MUCbMEHHOM MHCTPYKLMSIM, ITOPUTMY; YMEHUE IJIAHUPOBATH AEATEIbHOCTb.
Koppekuusi HapymeHuii B pa3BUTHH 3MOLIMOHAIbHO-JINYHOCTHOM c(epbl: pa3BuTHE
MHUIMATUBHOCTH, CTPEMJIEHHUS JOBOJAUTH HayaToOE /110 JO KOHLA; (POPMUPOBAHNE YMEHHUS
MIPEO0J10JIEBATh TPYAHOCTH; BOCIIUTAHUE CAMOCTOSATEIbHOCTH NPUHSITHUS PELLCHNUS;
(dbopMupOBaHUE aIEKBaTHOCTU YyBCTB; (hOPMHUpPOBaHHE YCTOMYMBOM U aIeKBaTHOW CaMOOLIEHKU;
dbopMupOBaHNE YMEHUS aHATU3UPOBAThH CBOIO JIEATEIHHOCTh; BOCIIUTAHUE TIPABUILHOTO
OTHOILICHUSI K KPUTHUKE.

Koppeknusi — pazBuTHe peun: pa3BuTHe (POHEMATHIECKOTO BOCTIPUATHUS; KOPPEKIIHS
HapyILIEHUH YCTHOW M MUCbMEHHOW pe4yH; KOPPEKLMS MOHOJIOTHYECKOU pedr; KOPPEKLU
JINAJIOTUYECKON peun; pa3BUTHE JIEKCUKO-TPAMMATHUYECKUX CPECTB S3bIKA.

Pacmmmpenune npeacraBiennii 00 oKpyxaroIieM MUpe U 00oraiieHue cioBaps.

Koppekuusi HHAUBUAYAJBHBIX P00EJIOB B 3HAHUSAX.

] OcHOBHBIE TTOAXOABI K Opranu3anuu yaeoHnoro npouecca mist aereid ¢ 3I1P: 1. Tlon6op
3a/laHui, MAaKCUMAJIbHO YBEITMYHUBAIOIINX aKTUBHOCTh peOeHKa, MPpoOyKAAroIIHue y HETo
NOTPEOHOCTH B MO3HABATEIbHOU JEATEIIBHOCTH.

[1 2. IlpucnocoGienue TeMna u3y4eHus: yueOHOro MatepHasia U METo10B 00yUeHHs K YPOBHIO
passurus aereit ¢ 3I1P. 3. UnauBuayansHblid noaxo. 4. IloBropHoe 00bsicCHEHHE yueOHOTO
MatepHaia 1 noJ00p AONOJHUTEIbHBIX 3aaHUH.

5. I[ocTostHHOE MCTIONBL30BAHKE HATIISTHOCTH, HABOISAIIMX BOTIPOCOB, aHAJIOTH. 6.
Vcnonb30BaHne MHOTOKPATHBIX YKa3aHU, ynpaxkHeHui. 7. IIposiBieHre 601b110r0 TakTa co
CTOpOHBI yunTens. 8. cnonab3oBaHue MOOMIPEeHH, MOBBIIEHHE CAaMOOLIEHKH peOeHKa,
YKpeIUIeHHEe B HeM Bephl B cBoU cHulbl. 9. [TosTanHnoe 00001eHne npo/ieslaHHON Ha ypoKe
pabotsl. 10. Mcnionb3oBaHue 3a1aHuil ¢ 0nopoil Ha 00pa3ibl, JOCTYTHBIX UHCTPYKIIUM.

I[Inanupyemble pe3yabTaThl

[To 3aBeprieHNIO0 Kypca XMMUHU Ha 3Tarie OCHOBHOTO 00IIeT0 00pa30BaHus BHIITYCKHUKH
OCHOBHOM IIKOJIBI JOJKHBI OBJIA/IETh CICAYIOIIUMHU Pe3yIbTaTaMu:

l. JTuunocmmnoie pezynomameor:
1) ocosnanue cBOEl STHUYECKON TNPUHAIJICIKHOCTH, 3HAHME HWCTOPHM XUMHH M BKJIaja
POCCUICKON XMMHUUYECKON HAYKH B MUPOBYIO XUMHUIO;
2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHHS K TIO3HAHWUIO XHUMHH; TOTOBHOCTH U
CITOCOOHOCTH OO0YYaIOIMUXCsA K CaMOPa3BUTHIO M CaMOOOPa30BaHHMIO HA OCHOBE HM3YYCHHBIX
(GakToOB, 3aKOHOB W TEOPUN XHMHH, OCO3HAHHOTO BBIOOpAa U TMOCTPOCHHE HWHIAWBHIYATHLHOM
00pa3oBaTebHOI TPACKTOPUH;



3) @opmuposanue METOCTHOW €CTECTBEHHO-HAYYHOW KAPTHHBI MHPA, HEOTHEMJIEMOH YaCThIO
KOTOPOH SIBJIIETCSI XUMUYECKAsi KapTHUHA MUPA;
4) oenadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YyPOBHIO DPAa3BUTHUS HAyKH W
00111eCTBEHHOU MPAKTUKH, B TOM YUCJIE U XUMUYECKHM;
5) oceoenue colMambHBIX HOPM, MPABUI MOBEICHHS, pojieldl U (OPM COIMATbHOW >KU3HU B
COIIMyMe, TMPHUPOJIC M YACTHOM >KM3HM HA OCHOBE HKOJOTMYECKOM KyJIbTYphl U 0O€30MaCHOTO
oOpallieHus ¢ BEIIeCTBAMU U MaTepuaiaMy;
6) ¢gopmuposanue KOMMYHHUKATHBHOH KOMIICTEHTHOCTH B OOIIEHHUH CO CBEPCTHHKAMH U
B3pOCIBIMH B Ipolecce  00pa3oBaTeNbHOM,  OOIIECTBEHHO  MOJIE3HOH,  ydeOHO-
MCCJIEI0BATENbCKOM, TBOPUECKOM U IPYTUX BUIOB JACSITEIBHOCTH, CBSI3aHHBIX C XUMUEH.

Il. Memanpeomemmuwie pezyromameol:
1) ompeoenenue ueneit cOOCTBEHHOTO OOYYEHUsI, MOCTAaHOBKAa M (POPMYJIUpPOBAHUE sl ceOs
HOBBIX 33/1a4;
2) naanuposanuenyTedl JTOCTHIKCHHS JKEIaeMOro pe3yjbTara OOY4YeHHsS XHMHH Kak
TEOPETUYECKOI0, TaK U SKCIEPUMEHTAIBHOTO XapaKTepa;
3) coomnecenue cBOMX NEHUCTBHI C IJIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYUECMELeHUe KOHTPOIIS
CBOCH NeATeIbHOCTH B Ipoliecce AOCTHKEHHS pe3ysbTara, onpeoeliexue CIoco00B IeHCTBUN
MIPU BBITIOJIHEHUH JIA0OPATOPHBIX U MPAKTUYECKUX PaObOT B COOTBETCTBHUH C IIPABUIIAMH TEXHUKHU
0€30I1aCHOCTH;
4) onpedenenue WCTOUHUKOB XMMHUYECKON WH(POPMAIIMHU, MOJYYCHHE M aHAIU3 e€, CO3JIaHue
MH(OPMAILMOHHOTO IPOAYKTA U €r0 MPe3eHTaLUS;
5) ucnonv306anue OCHOBHBIX MHTEIUICKTYAIbHBIX OINEPAIlMi: aHATW3a U CHHTE3a, CPABHEHUS U
CUCTeMaTH3aIiK, 0000IIEeHNs U KOHKPETU3ALIUH, 8bls6/IeHue TIPUIMHHO-CIICICTBEHHBIX CBSI3eH U
nocmpoeHue JTOTUIECKOTO PACCYKICHUS U YMO3aKITIOUeHUs (MHAYKTUBHOTO, JI€TyKTUBHOTO H TI0
aHAJIOTUH) Ha MaTepHualie ECTECTBEHHO-HAYYHOTO CO/IeP KaHNUS;
6) ymenue cozmaBaTh, IPUMEHITH U IPe0OPa30BHIBATH 3HAKU W CHUMBOJIBI, MOJICIH U CXEMBI JIJIs
pelieHus yueOHbIX U MTO3HABATENbHBIX 33/1aY;
7) popmuposanue w pazéumue SKOJIOTMYCCKOTO MBIIUICHHS, yYMEHHE MPUMEHITH €ro B
MO3HABATENbHON, KOMMYHHKATHUBHOW, COLMAIBbHONW TMpakTUKe U  MpodeccruoHalIbHOI
OpUEHTAIINH.
8) cenepuposanue unei n onpeneneHne CPeaCTB, HEOOXOIUMBIX [T UX peaH3aiiu.

l11. IIpeomemmnuie pezynomamet:
1) ymenue 0603HaYaTh XUMHUYECKHUE DJIEMCHTHI, Ha3bIBaTh MX M XapaKTEPH30BaTh Ha OCHOBE
nonoxkenus B [lepuoanueckont cucreme /1. 1. Menneneena;
2) opmynuposanue N3y4SHHBIX TMOHATHI: BEIIECTBO, XUMHUYCCKUAN DIIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHUOH, MPOCTOE M CJIOKHOE BEIIECTBO, XUMHYECKAsT PEAKIUs, BUABl XUMUUIECKUX
peaKkuui U T. I1.;
3) onpeoenenue 1O GopMynTaM COCTaBa HEOPraHUYECKHX M OPTraHUYECKUX BEIIECTB,
BaJICHTHOCTH aTOMOB XUMHUYECKUX AJIEMEHTOB UJIM CTENIEHU UX OKUCIICHHUS;
4) nonumanue nHHOPMAIMH, KOTOPYIO HECYT XUMHUYECKHE 3HAKH, GOPMYJIbI U YPaBHEHUS;
5) ymenuexnaccugpuyuposams pocThie (METAIIBI, HEMETAJLIBI, OJIATOPOHBIC Ta3bl) M CIOKHBIC
(buHapHBIE COETMHEHUS, B TOM YHCJIE U OKCHJIBI, @ TAaK)Ke TUAPOKCHIBl — KHCIIOThI, OCHOBaHMSI,
amM(pOTepHBIC THAPOKCHUIBI U COJIN) BEIIECTBA;
6) dopmyruposanue TleproaMUECKOTO 3aKOHA, 00BsCHEHUe CTPYKTYpbl W HH(DOPMAIUH,
kotopyto Hecér Ilepuommueckas cucremMa xumuyeckux dsnemeHTtoB J[. WM. Menneneesa,
packpvimue 3Ha4eHHS [leprondeckoro 3aKoHa;
7) ymeHue xapaxmepu3oeams CTPOCHUE BEIIECTBA — BHJbl XUMHUYECKUX CBS3CH M THUIIBI
KPUCTALUITMYECKUX PEMIETOK;
8) onucanue crpoeHnss aTOMOB XUMUYECKUX 31eMeHTOB No 1—20 u Ne26 u omobpadicenue ux c
MOMOIIBIO CXEM;
9) cocmasnenue GOPMYNT OKCHUIOB XMMHUYECKHX O3JCMEHTOB U COOTBETCTBYIOIIUX UM
TUAPOKCHUJIOB;



10) nanucanue cTpyKTYpHBIX (HOPMYJ MOJIEKYISIPHBIX COCTUHEHHH M (HOPMYJIBHBIX €IMHHUI]
MOHHBIX COCIMHEHHUI 110 BAJIGHTHOCTH, CTETICHSM OKHCIICHUS HITU 3apsgaM HOHOB;

11) ymenue ¢opmynuposéams OCHOBHBIC 3aKOHBI XHMHUM — IOCTOSIHCTBA COCTaBa BEILECTB
MOJICKYJISIPHOTO CTPOCHHUSI, COXPAHEHHUSI MAacChl BELIECTB, 3aKOH ABOTa/Ipo;

12) ymenue popmynuposams OCHOBHBIC MOJOKEHUSI AaTOMHO-MOJICKYJISIPHOTO YYCHHSI H TEOPHU
AIIEKTPOJIUTUYECKOH TUCCOIMALINY;

13) onpedenenue npu3HAKOB, yCIOBHN MPOTEKAHUS U IPEKPALICHHUS XUMUICCKHX PEAKIIHH;

14) cocmasnenue MONEKYJSIPHBIX YPAaBHEHHI XUMHYECKUAX PEAKIHiA, TOATBEPIKIAFONIMX OOLIHe
XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX BEIIECTB M OTPAXKAIOIIUX CBSI3U
ME¥K]ly KJIacCaMU COCIUHECHUM;

15) cocmaenenue ypaBHeHHI peaklMii ¢ y4acTHEM 3JICKTPOIUTOB TAKXKE B HOHHOH (opme;

16) onpedenenue MO XMMUYECKUM ypPaBHECHUSIM HPUHAUICKHOCTH PEAKIHHA K ONpEICIEHHOMY
TUILY WU BULY;

17) cocmasnenue ypaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA C TIOMOIIBI0 METO/IA
3JIEKTPOHHOTO OajaHca;

18) npumenenue MOHITUN «OKHCICHUE» M «BOCCTAHOBJICHUE» JUIS XapaKTEPUCTHKH XMMUYECKUX
CBOWCTB BEILIECTB;

19) onpedenenue ¢ TOMOIIBIO KAYECTBEHHBIX PEAKIUIA XJIOPHI-, CYJIb(aT- U KapOOHAT-aHUOHBI 1
KaTHOH aMMOHMSI B PacTBOPE;

20) obwsicHenue BIUASHYS PA3THYHBIX (AKTOPOB HA CKOPOCTh XMMUYECKUX PEAKIIHIA;

21) ymenue xapakmepuzoeams TMOI0KEHHE METAJUIOB U HeMeTaiutoB B [lepronnueckoii cucreme
HIIEMEHTOB, CTPOCHHE UX aTOMOB U KPHCTAJLIOB, O0IINE (PU3NIECKHE M XUMUYECKIE CBOWCTBA;
22) obwsicheHue MHOrOOOpa3usi MPOCTBIX BEIIECTB SIBICHUEM AUIOTPOIMU C yKa3aHHEM €
PUYHH;

23) ycmanoenenue pasuuuii TUAPO-, MUPO- U IJICKTPOMETAILTYPIUU U ULIHOCHMPUPOBAHUE HX
pUMEpaMH MPOMBIIUIEHHBIX CITIOCOO0B TOYYEeHHUSI METAIJIOB;

24) ymenue oasams 001Iy0 Xapaktepuctuky 3nemenToB |, 11, VIIA rpymm, a Takke Bogopo/a,
KHCIIOpO/Ia, a30Ta, cepbl, Gpocdopa, yriaepoaa, KpeMHHUS H 00pa30BaHHBIX MU MIPOCTHIX BEIIECTB
U BaOXHEHUIIMX COETUHEHUN (CTpOECHHE, HaXOXKICHHWE B MPUpPOAE, MOJNydyeHHe, (pu3nueckue u
XHUMHYECKHE CBOWCTBA, IPIMEHEHHE);

25) ymenue onucvleans KOPPO3UIO METAILIOB U CIIOCOOBI 3AI[UTHI OT HEE;

26) ymeHuenpouzeo00ums XUMHUYECKHE PACUEThl C MCIOJIb30BAHHEM IOHATHI «MaccoBas HOJIs
BEIIECTBA B CMECH», «KOJMYECTBO BEIIECTBA», «MOJISIPHBIM 00BEM» 1O QopMmynaM u
YPaBHEHUSM PEAKIIN;

27) onucanue CBOMCTB U MPAKTHYECKOTO 3HAYCHHS M3YUCHHBIX OPraHUYECKHUX BEIECTB;

28) svinonnenue 0003HAYCHHBIX B MPOrPaMMe IKCIIEPUMEHTOB, PACNO3HABAHUE HEOPTAHUIECKUX
BEIIIECTB 110 COOTBETCTBYIOLIUM IIPH3HAKAM;

29) cobmodenue ipaBui 0E30MACHON PaOOTH B XMMUYECKOM KaOUHeTe (J1abopaTopun).

BbInyCKHUK HAy4YUTCH

® 3Hamb (nOHUMAMDb):
— XUMHUYECKYI0O CUMBOJIMKY: 3HAaKH XMMHYECKHX 3JIEMEHTOB, (DOPMYJIbl XUMHUYECKUX BEIIECTB,
YPaBHEHUSI XUMUYECKUX PEAKIUN;
— B@XHEHUIINE XUMHUYECKHE IOHATHA: BEIIECTBO, XMMHYECKHMU JIIEMEHT, aToOM, MOJEKYyJa,
OTHOCHUTEJIBHBIE aTOMHAas U MOJIEKYJISIpHAas MacChl, MOH, KaTUOH, aHUOH, XUMHUYECKas CBA3b,
JIEKTPOOTPHULIATENBHOCTD, BaJICHTHOCTD, CTEIIEHb OKHCIICHUS,
MOJIb, MOJIApHAsl Macca, MOJIAPHBIH OOBEM, PACTBOPHI, AIIEKTPOIMUTHI U HEIIEKTPOJIHUTHI,
JNEKTPOJIMTHYECKAsT ~ JAUCCOLMALMS, OKUCIMTEIb M BOCCTAHOBHUTEIb, OKHUCICHHE U
BOCCTaHOBJICHHE, TEIUIOBOM 3 (EKT peakiy, OCHOBHBIC THUIIBI PEAKUUN B HEOPTraHUYECKON
XUMUH;



— (GOpMYyJIHUPOBKM OCHOBHBIX 3aKOHOB W TEOPUH XHUMHUHU: aTOMHO-MOJIEKYJISIPHOTO YYEHHS,
3aKOHOB COXpaHEHUsi MacChl BEIIECTB, TIOCTOSHCTBA COCTaBa BEIIECTB, ABOrajapo;
Ilepuonnueckoro 3akona J[.MI. MenaeneeBa; TeOpun CTPOEHUS aTOMa M YYEHHUsS O CTPOCHUU
BEILECTBA; TEOPUH JICKTPOITUTHUECKOMN TUCCOIMAIIMN U YUCHUS O XUMUYECKOMN peaKIuu;

® Ha3zvleamv:
— XUMHYECKHUE IJIEMEHTHI;
— COEJIMHEHHUSI U3YUYEHHBIX KIaCCOB HEOPTAHMYECKUX BEIIECTB;
— OpraHMYEeCKHe BEIIECTBA MO WX (OpMyJie: METaH, 3TaH, ITHJICH, alleTHUJICH, METaHOJ, dTAHO,
[JIMIEPHH, YKCYCHAsl KUCIIOTA, [II0K03a, Caxapo3a;

®  00vACHAmMD:
— (¢u3HYeCKUi CMBICI aTOMHOTO (IOPSIKOBOTO) HOMEpa XMMHYECKOTO JJIEMEHTa, HOMEpa
rpynnel u nepuona B Ilepuomuueckoit cucteme [[. M. MengeneeBa, K KOTOPbIM 3JIEMEHT
MPUHAJICIKUT;
— 3aKOHOMEPHOCTH HM3MEHEHHUsI CTPOEHUsI aTOMOB, CBOMCTB 3JIEMEHTOB B Mpeleiax MaJlbIX
MEePUOJIOB U A-TPYIII, a TAKKE CBOMCTB 00pa3yeMbIX UMH BBICIIUX OKCHOB M TUIPOKCHIOB;
— CYIIHOCTb MPOIlecca AIEKTPOIUTUIECKON JUCCOIUAIINN U PEaKIuii HOHHOTO OOMEHa;

® Xapakmepuzoeambu:
— XHMHYECKHE OJJIEMEHThl (OT BOJOpOAA O KaJlbliUs) HA OCHOBE HUX IIOJIOXKEHUS B
[Tepnonnueckoii cuctemMe xumuueckux odnemeHToB J[. M. MenneneeBa m ocoOeHHOCTEH
CTPOCHHUSI KX aTOMOB;
— B3aMMOCBS3b MEK/ly COCTaBOM, CTPOCHHUEM U CBOMCTBAMU HEOPraHUYECKUX BEUIECTB;
— XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (MPOCTHIX BEIIECTB —
METAJIJIOB U HEMETAJUIOB, COCIUHEHU — OKCHIOB, KUCIOT, OCHOBaHHH, aM(OTEpHBIX OKCHJIOB
Y THIPOKCHUJIOB, COJIEH);

® onpedenamov:
— COCTaB BEILIECTB MO UX Gopmymam;
— BAJICHTHOCTh U CTETICHU OKHUCIICHUS DJIEMEHTOB B COCIMHEHUU;
— BUJIbl XUMHUYECKOMN CBSI3U B COCAMHEHUSX;
— THUIBI KPUCTAIUTMYECKUX PEHIETOK TBEPABIX BEIIECTB;
— NPUHAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIACCY COEIMHEHMUIA;
— THUIBI XUMUYECKUX PEAKITUN;
— BO3MOXHOCTb MIPOTEKAHUS PEAKINI HOHHOTO OOMEHa;

® cocmaenamov:
— cXxeMbl cTpoeHus aromMoB TniepBeix 20 snemeHTtoB Ilepuommueckoit cucremsr [[. .
Menneneena;
— ¢opMyIIBI HEOPTAHUYECKUX COCAMHEHUN N3YUCHHBIX KIIACCOB;
— YpaBHEHHUSI XUMUYECKHUX PEAKIUH, B TOM YHCII€ U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C
MTOMOIIIBIO METO/1a AJIEKTPOHHOTO OajaHca;

e Oe3onacnoobpawamuca:
C XUMHUECKOW MOCYy 101 1 1ab0paTOpHBIM 000PYOBaHUEM;

®  NpPoBOOUMb XUMUUECKUI IKCHEPUMEHM:
— MOATBEPKIAOIMIMNN XUMUYECKUN COCTAaB HEOPTaHUYECKUX COCTUMHEHUI;
— MOJTBEPXKAAIOUIUN XUMHUYECKUE CBOMCTBA M3YUEHHBIX KJIACCOB HEOPTaHUUECKHUX BEILIECTB;
— MO TMOJIyYeHHI0, COOMpPAHUI0 W PACIO3HABAHHUIO Ta3000pa3HbIX BEUIECTB (KUCIOPOAa,
BOJIOPO/Ia, YTIEKUCIIOTO Ta3a, aMMHUaKa);
— TO ONpeNeNeHUuI0 XJIOpPUI-, Cyib(ar-, KapOOHAT-WOHOB M HMOHA aMMOHHUS C TTOMOIIBIO
KaueCTBEHHBIX PEAKIIUN;

®  gbiyUCAMD:
— MacCOBYIO JIOJII0 XUMHUYECKOT0 3JIEMEHTa 10 (hopMyIie COeTMHEHUS;
— MacCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE;
— Maccy OCHOBHOTO BEILIECTBA MO U3BECTHOW MacCOBOH J0JIM MPUMECEH;
— 00BEMHYIO JIOJTI0 KOMITOHEHTA ra30BOi CMeCH;



— KOJIMYECTBO BEIIECTBA, 00BbEM MIIM MacCy BEIIECTBA MO KOJMYECTBY BEUIECTBA, 00BEMY WIIH
Macce peareHToB, WU MPOAYKTOB PEAKIUU;

®  UCNnONb306aMb NPUOOPEMEHHbBIE 3HAHUA U YMEHUSA 8 NPAKMUYECKOU 0eAMeTbHOCHU U

HOBCECOHEGHOIL JHCUHU:

— 111 06e30MmacHOro oOpaIleHusl ¢ BEIIECTBAMH W MaTepHaJlaMH B TOBCEAHEBHON JKU3HU H
I‘paMOTHOI‘O OKaszaHus HepBOf/’I IIOMOIIIN HpI/I OJXXOrax KucCJIoTaMu M IICI04YaMu,
— 111 OOBSICHEHUS OTZICTBHBIX (DAKTOB ¥ IPUPOIHBIX SBICHUM;
— JUTSI KpUTUYECKOU OIIEHKH MH(POPMAITUH O BEIIECTBAX, UCIIOJIb3yEeMbIX B OBITY.

BbInyCKHUK MOJIYYUT BO3MOKHOCTh HAYYUTHCH:

XapaKTepu30BaTh OCHOBHBIE METOAbl MO3HAHUS XHMHUYECKHX OOBEKTOB: HAOIIOJCHUE,
U3MEpPEHHE, SIKCIIEPUMEHT, MOACIIUPOBAHUE.

pasuyaTh XMMHUYECKHE OOBEKTHI (B CTATUKE):

— XUMHUYECKHE 3JIEMEHTHI U NIPOCThIE BELLIECTBA;

— MeTa/ulbl U HEMEeTaulbl U XapaKTEepU30BAThb OTHOCUTEIBHOCTh MPUHAMJIEHKHOCTH TaKUX
00BEKTOB K TOW WJIM MHOM TPYMIIE;

— OpPraHUYECKUe U HEOPraHMYECKUE COCTUHEHMUS;

— UAPOKCUABI (KUCIOPOACOAEpHKAIINE KUCIOThI, OCHOBaHHUS, aM(pOTEpHbIE THIPOKCH/IbI);

— OKCH/JIBI HecoJieo0pa3yolre U cojaeo0pasyromire (KUCIOTHbIe, OCHOBHBIC, aM(pOTEepHbIE);

— BQJICHTHOCTb U CTENEHb OKUCIICHHUS;

— CUCTEMaTHUYECKHE U TPUBUAIbHBIE TEPMUHBI XUMHUYECKON HOMEHKIATYPBI;

— 3HAKOBYIO CHCTEMY B XUMHH (3HAKH U (POPMYIIBI, HHACKCH B KO3(PPHUIIUEHTHI, CTPYKTYpHBIE
U MOJEKYJApHbIe (HOPMYINBI, MOJEKYJISpPHbIE M HMOHHBIE YpaBHEHUS pEaKIHi, MOIHBIE U
COKpAILCHHbIE MOHHBIE YPABHEHMsI peakUui, TEPMOMOXMMMUYECKHUE YypaBHEHUS, 00O3HaueHUs
CTETIEHU OKUCJICHUS U 3apsiia HOHA B POpPMYJIe XUMUYECKOTO COeIMHEHMS);

pas3iInyaTth XUMUYECKHE OOBEKTHI (B IUHAMUKE):

— (pusnyeckure U XMMUYECKHUE CTOPOHBI MPOIIECCOB PACTBOPEHUS U JUCCOLUALNY;

— OKHUCIIUTEIbHO-BOCCTAHOBUTENbHBIE PEaKIUH U peakui 0OMeHa;

— CXEMBbl U YpaBHEHHS] XUMUYECKUX PEeaKIuil;

COOTHOCHTb:

— JK30TEpPMHUYECKHE PEAKLIUU U PEaKLIUU TOPEHMUS;

— KaTaJIuTU4eCKHe U (pepMEHTATUBHbIE PEaKInu;

— METaJlll, OCHOBHBINA OKCHUJ, OCHOBAHHUE, COJIb;

— HeMeTaJlJl, KUCJIIOTHBIA OKCHJI, KUCIIOTa, COJIb;

— CTpOEHHE aTOMa, BUJ XMMHUYECKOH CBSI3U, THUI KPUCTAJUIMYECKOM peIETKH M (usnueckue
CBOMCTBA BEIICCTBA;

— HaXOXKJICHHUE 3JIEMEHTOB B IIPUPO/JIE U MIPOMBIIIJICHHbIE CIIOCOOBI UX MOTYyYSHHUS;

— HE0OXO0IMMOCTh XUMUYECKOI'0 TPOU3BOJICTBA U TPEOOBAHUH K OXpaHe OKPY KalolIel cpebl;
— He0oOXOAMMOCTb TNPHUMEHEHHUs] COBPEMEHHBIX BEIIECTB M MaTepuajoB U TpeOOBaHUS K
3I0POBBECOCPEIKEHUIO;

BBIIBUTaTh U HKCIEPUMEHTAIbHO MPOBEPSTH TMIIOTE3bl O XMMHUYECKHUX CBOMCTBAX BEIIECTB Ha
OCHOBE HX COCTaBa W CTPOCHHUS U TNPUHAUIKHOCTH K OIpeaesN€éHHOMY Kiaccy (Tpymrme)
BEIIIECTB;

IIPOrHO3UPOBATh CIIOCOOHOCThH BEIIECTBA MPOSIBIATH OKHCIUTEIbHBIE WM BOCCTAHOBUTEIbHbBIE
CBOICTBA C yYETOM CTEIIEHEN OKHCIIEHUS DIIEMEHTOB,

BXOJSIIMX B €ro CcoOCTaB, a TaKXe MPOAYKTOB COOTBETCTBYIOIIMX OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUI;

COCTaBJIATh YPaBHEHUS PEAKLUMH C y4aCTHUEM TUIMYHBIX OKUCIIUTENEW W BOCCTAHOBUTENIEH Ha
OCHOBE 3JIEKTPOHHOT'0 OajaHca;

ONpENENATh BO3MOXKHOCTh MPOTEKAHNS XUMHUYECKUX PEAKIMl HA OCHOBE JIEKTPOXUMHUYECKOTO
psiAa HalpsDKEeHWH  METayioB, psla AJIEKTPOOTPULIATEIbHOCTH  HEMETasIoB, TaOJIHIIbI
PacTBOPUMOCTH U y4€Ta YCIOBUM UX IIPOBEACHUS;



MPOBOAMTH PACUETHI IO XUMUYIECKUM (POpPMYJIaM U YPABHEHHSIM:
— JUTst BBIBOA (DOPMYIIBI COSTUHEHUS TIO MACCOBBIM JIOJISIM SJICMECHTOB;
— I10 IPUTOTOBJICHUIO PACTBOPA C UCIIOJIb30BAHUEM KPUCTAIJIOTUAPATOB;
— 10 HaXO0XICHUIO JOJW BBbIXOAA MPOAYKTa PEAKIMH [0 OTHOHICHUI0 K TEOPETUYECKU
BO3MOXKHOMY;
— ¢ ucnoiib3oBanueM npapuia [eii-Jlroccaka 06 00bEMHBIX OTHOIIICHHSIX Ta30B;
— C UCIOJIb30BaHUEM MOHATUN «KMOJIbY», KMMOJIbY, «UUCI0 ABOTAIpOY;
— M0 TEPMOXUMHYECKUM YPABHEHUSM PEAKIIUU;
MPOBOJIUTh XUMHUYECKUM SKCHEPUMEHT C HEYKOCHUTEIbHBIM COOJIOJICHUEM IMPaBUIl TEXHUKHU
0e30MacHOCTH:
— M0 YCTaHOBJICHUIO KAU€CTBEHHOT'O U KOJIMYECTBEHHOI'O COCTaBa COCIMHEHUS;
— IPH BBINOJIHEHUHU UCCIIEIOBATEIHCKOTO MPOEKTA;
— B JIOMAIIIHUX YCJIOBUSAX;
UCIIOJIb30BATh MPUOOPETEHHBIC KITIOYEBBIC KOMIICTCHIIUN JIJISl BHITIOJTHEHUS TPOCKTOB M y4eOHO-
WCCJIEIOBATENIbCKUX 33/ad MO HM3YYEHHIO CBOMCTB, CIMOCOOOB IOJIYYEHHUS W PaClO3HAHUS
BEIIIECTB;
OTIPE/CIIATh UCTOYHUKH XUMHUYECKOW HH(OpMAIMH, MPEICTaBIATh CHHCOK HH(POPMAIIMOHHBIX
pPECYpCOB, B TOM YHCJIE W Ha MHOCTPAHHOM $3bIKE, TOTOBUTh MH()OPMALMOHHBIA MPOAYKT U
MIPE3EHTOBATH €T0;
OOBEKTUBHO OLICHUBATh MH(GOPMAIMIO O BEIIECTBAX M XMMHUUYECKHX IPOIIECCAX, KPUTHUECKU
OTHOCHUTCS K NICEBJOHAY4YHON MHPOpMaIuu, HET0OPOCOBECTHOM peKiaMe B CPEJICTBAX MAacCOBOI
uH(popMaLuu;

® CO37aBaTh MOJICIIA U CXEMBI JJIsl pellIeHUs YYeOHBIX U MO3HaBaTEIbHBIX 3a/1a4.

Conep:xanue y4eOHOro Kypca
8 kiace

1.HayanbHbIe NOHATHS U 3AKOHBI XUMUM

Tena m BemectBa. CBOMCTBa BEMIECTB. JTAJOHHBIE (PU3MYECKHE CBOWCTBA BEIIECTB.
Martepuansl 1 MaTepuanoBeieHue. Polib XUMUM B ®KU3HU COBPEMEHHOT0 o01iecTBa. OTHOIIEHHE
oOuiecTBa K XUMHUU: XeMO(puIus 1 xemodoous.

Metonsl u3ydenus xumuu. HabOmionenue. DxcmepumeHT MonenupoBanue. Mogenu
MaTepHaIbHbIC U 3HAKOBBIE HJIU CUMBOJILHBIE.

l'azpr. Kunkoctu. TeEpnple BemiecTBa. B3auMHble Nepexojbl MEXIy arperaTHbIMHU
COCTOSTHUSIMU BEIIECTBA: BO3IOHKa (CyOnnManus) u aecyonumans, KOHIeH calus U UCIapeHue,
KpUCTAJUTM3ALUS U TIJIaBJICHUE.

Ousnyeckue aBieHusd. YucToie BENeCTBa U CMECH. [ OMOT€HHBIE U TE€TEPOT€HHBIE CMECH.
Cmecu ra3oo0pasHble, xkujakue u TBEpAbIe. CrOCOOBI pa3feNieHuss CMeceil: TMeperoHka, Wiu
TUCTWJULSIIUS,  OTCTaMBaHWe, (DUIBTpOBAaHWE, KPUCTAUIM3AIUS  WJIM  BBITAPHUBAHHUE.
Xpowmarorpadus. [Ipumenenune 3Tux cnocoboB B 1a00OpaTOPHOI MPAKTHKE, HAa TPOU3BOJICTBE U B
OBITY.

XUMHUYECKUE DIIEMEHTbl. ATOMBI W MOJEKyJbl. I[IpocTeie M CHIOXKHBIE BEIIECTBA.
Annorponust Ha ipuMepe Kuciaopoaa. OCHOBHBIE MOJIOKEHUS aTOMHO-MOJICKYJIIPHOTO YYCHHS.
Nownsl. BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI.

3Haku (CHUMBOJIBI) XUMHYECKHX »3JeMeHTOB. MHopmalius, KOTOpyH HECYyT 3HaKu
XUMUYECKUX JJIEMEHTOB. OTHUMOJIOTHSI HAa3BaHUW HEKOTOPBIX XHUMHYECKHUX DIJIEMEHTOB.
[Tepnonnueckas Tabnuma xumudecknx siaemeHToB JI. V. MennmeneeBa: KOpPOTKOIEPHUOIAHBIA U
JUTMHHOTIEPUOAHBIN BapuaHThl. [leproasl u rpynmsl. [aBHas u moOoYHas MOATPYIIBI WK A- U
B-rpynmnel. OTHOCHTENbHAS aTOMHAs Macca.



Xumnueckue (opmyinsl. MHnekcel n xo3pduuuentsl. OTHOCUTENbHAS MOJEKYJISpHas
Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTa B coennHeHnH. VHpopmanus, KOTOPYIO HECYT
XUMHYECKHE (HOPMYJIBL.

BanentHocts. CrpykTypHBIE (DOpMysBl. XUMHUYECKHUE OJIIEMEHTHI C TIOCTOSIHHOW U
NEPEMEHHOI BaJIeHTHOCTHIO. BbIBOJ (opMynbl coenuHeHHs 1Mo BajleHTHOCTH. OmnpexneneHue
BAJICHTHOCTH XHMHYECKOTO »djeMeHTa 1o ¢opmysne BemecTBa. CocraBieHHe Ha3BaHUN
COCIMHEHUH, COCTOSIIUMX W3 JBYX XHMMHMYECKHX OJJIEMEHTOB, II0 BAJCHTHOCTH. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB.

Xumuyeckue peakuuu. PeareHTsl M IPOAYKTHl peakuuu. lIpu3Hakym XuMHYECKHX
peakuuii. YcloBUS UX NPOTEKaHUS U IpeKpalleHus. Peakiuu ropeHus. DK30TEPMHUUYECKUE U
SHIOTEPMHUUYECKUE PEAKIIUH.

3aKOH COXpaHEHMS MaccChl BEIIECTB. XUMuUeckue ypaBHeHUs. COCTaBIEHUE XUMUYECKUX
ypaBHeHHH. HpOpMaLus, KOTOPYIO HECET XUMUYECKOE YpPaBHEHHUE.

Knaccuukanuss XUMUYECKUX PEaKIHid MO0 COCTaBy M YHUCIY PEareHTOB U MPOJIYKTOB.
Tunbl XUMUYECKHUX peakuui. Peaknuu coeluMHEHMs, pa3/IOKEHUs, 3aMelleHHs M OOMEHa.
KaranusaTopsl u kaTanms.
2.BaskHeiinne NpeACTABUTEIM HEOPraHNYeCKNX BemecTB. KosmyecTBeHHbIC OTHOLICHUS B

XUMHH

Cocras Bo3nyxa. [TonsiTie 00 00beMHOM /10J1e( ) KOMIIOHEHTA IPUPOIHON ra30BOi cMecH —
BO3ayxa. PacueT o0bemMa KOMIIOHEHTA ra30BOM CMECH 10 €r0 00BEMHOM J10J1€ U HA00OPOT.
Kucnopoa. O3o0m. [lonxydyenune xkucnopona. CodupaHue u pacro3HaBaHHE KUCIOPOAA.
XUMHYECKUE CBOMCTBA KMCIOPO/Ia: B3aUMOJCICTBUE C METANIAMU, HEMETAJIJIAaMU U CIIOAKHBIMHU
BeuiecTBamu. [Ipumenenue kucinoponaa. Kpyropopor kuciaopojia B Ipupo/ie.

Oxcunpl. O6pazoBaHMe Ha3BaHUM OKCHIOB 10 UX Gopmynam. CoctaBieHue Gopmyi
OKCHJIOB I10 UX Ha3BaHUsAM. [IpeacTaBuTenu OKCHI0B: BOJIa U YIJIEKHUCIIbIN ra3, HeraméHas
U3BECTb.

Bonopoa B mpupoae. uznueckre U XMUMHYECKHE CBOMCTBA BOJOPOAA, €r0 MOJyYeHUE U
IIPUMEHEHHE.

Kucnotsl, ux cocraB u ux knaccudukanus. Munukatopsl. Tabnuia pacTBOPUMOCTH.
ConstHast ¥ cepHast KUCIIOTHI, UX CBOMCTBA U IPUMEHEHHUE.

Comnm, ux cocTaB U Ha3BaHUs. PacTBopuMoOCTh coseit B Boae. [IpeacraBurenu comneit:
XJIOpUJ HaTpusl, KapOoHAT HaTpus, pocdar KaabLus.

[TocTostnuas ABoraapo. KonmnuectBo Bemectsa. Monb. Monsipaast macca. KpaTHbie
€AMHMILIBI U3MEPEHNS KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KHJIOMOJIb, MUJUIUMOJIIpHAs U
KUJIOMOJISIpPHAs Macchl BELIECTBA.

PacueTsl ¢ ncrosnb30BaHUEM MOHATHH «KOJIMYECTBO BELIECTBA», «MOJISIPHAs Maccay,
«IOCTOSTHHAsT ABOTaZIpoO».

3akoH ABorajipo. MosnsipHblil 00beM razoo6pa3Hbix BeniectB. OTHOCHTENbHAS
IUIOTHOCTh OJIHOTO Ta3a Io JIPyroMy.

KpaTtHbie eqHHIIBI U3MEPEHUS — MUJUTUMOJISIPHBIA U KUJIOMOJISIPHBIH 00bEMBI
ra3000pa3HBIX BEIIECTB.

Pacuetsl ¢ ncronb30BaHUEM MOHATHI «KOJIMYECTBO BELIECTBA», «MOJISIPHAs Maccay,
«MOJIIPHBIN 00BEM Ta30B», KITOCTOSTHHAS ABOTAIPOY.

PacueTsl ¢ ncronb30BaHNEM MOHATHI «KOJIMYECTBO BELIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEM ra30By, «UUCIO ABOTaApO».

I'uapocdepa. KpyroBopoT Bozs! B npupojie. Puznveckne 1 XUMHUYECKHE CBOMCTBA BOJIBI:
B3alMOJICHCTBUE C OKCUIAMHU.

OcHoBaHnusl, ux coctaB. PacTBOpUMOCTh OCHOBaHUH B BoJie. MI3MeHEHNE OKpacKu
WHJUKATOPOB B IIEJTIOYHOM cpene. [IpeacraBureny menoden: ruapoOKCUAbI HATPUs, Kaaus U
KaJIbLIMSL.



PacTBopuTens u pactBopéHHoe BeniecTBo. PactBopsl. PacTBopenue. ['uapatsi.
MaccoBas 10151 paCTBOPEHHOTO BelecTBa. PacueTsl, CBSI3aHHBIE C HCIIOJIB30BAHUEM MTOHATHUS
«MaccoBasi A0l paCTBOPEHHOTO BEILIECTBAY.
3.0cHOBHBIE KJIACChI HEOPTAHUYECKUX COeTUHEHUH

O6o0menue cBeAeHUN 00 OKCHIax, HUX KiIacCH(UKAIMKM, Ha3BaHUSAX W CBOMCTBax.
CriocoObI MOTy4YeHHs OKCHIIOB

OcHoBaHus, ux Kiaccudukaiys, Ha3BaHUS U CBOWCTBa. B3ammoselicTBrE ¢ KUCIOTaMH,
KHCIIOTHBIMH OKCHUJAMU M COJIIMH. PasnoskeHue HEpacTBOPUMBIX OcCHOBaHUH. CrocoObl
MOJTYy4YE€HUSI OCHOBAHUM.

Kucnotel, ux knaccudukanus u Ha3BaHus. OOmUe XUMHUYECKHUE CBOWMCTBA KHCIIOT.
B3anmopeiicTBie KHCIOT € MeTaulaMHu. OJICKTPOXMMUYECKUN pAll HANpPsHKEHUA METaslIoB.
BzaumoneiicTBue KHUCIOT ¢ OKCHIAMH METaJUIOB. B3anmoJielicTBHE KHUCIOT ¢ OCHOBAHUSIMH —
peakiusi HeWTpanu3auuu. B3anmopeiictBue Kuciot ¢ consimu. [lonydyeHne OGeCKUCIOPOIHBIX U
KUCJIOPOACOAECPKALINX KUCIIOT.

Comn, wux kiaccuuKalus W CBOWCTBA. BzammojelcTBHE colel ¢ MeTalaMH,
0COOEHHOCTH 3THX peakuuidl. B3aumoeiicTBue coseii ¢ coysiMu.

I'eneTnueckue psiabl MeTaia M HeMerauia. ['eHeTudeckas CBsS3b MEXKIY Kiaccamu
HEOPTraHUYECKHUX BEIECTB.
4.Ilepuoanyecknii 3axkoH u Ilepuoanueckasi cucrema xumuieckux djementon . U.
MeHaeneeBa U CTpOeHHE ATOMA

EcrecTBeHHBIC ceMeMCcTBAa XMMHUYECKHX DJIEMECHTOB: IIEJIOYHBIC M IIEJIOYHO3EMEIbHEIC
METaJUIbl, TAJIOTE€HBI, HHEPTHBIC (Oaropoaneie) ra3el. AMdoTepHOCTh. AMPOTEPHBIE OKCUIBI U
rusipokcuibl. KoMruiekcHbie comu.

Otkpeitne JI. WM. MenneneeBbiM [Tepuonnueckoro 3akoHa M CO3JaHHE UM
[lepnonnueckoi cUCTEMbl XUMHUYECKUX 3JIEMEHTOB.

ATOMBI Kak (opma CYIIECTBOBAHUS XUMHUYECKHX AJIEeMEHTOB. OCHOBHBIE CBEIEHUS O
CTpOEHUH aTOMOB. JloKazaTenbCTBa CIOXKHOCTH cTpoeHus aTtoMoB. OmbiTel Pesepdopnaa.
[ImanerapHast MOJENb CTPOEHUS aTOMA.

CoctaB aTOMHBIX si€p: NPOTOHBI, HEUTPOHBL. (OTHOCUTEIBHAs aTOMHasg Macca.
B3anMoCBsI3b NOHATUI «ITPOTOHY», KHEUTPOH», KOTHOCUTEIIbHASI AaTOMHASI MaCCay.

Mukpomup. OnekTpoHbl. CTpoeHuEe >SJIEKTPOHHBIX YpPOBHEH aTOMOB XHMHYECKUX
anemeHToB NeNe 1-20. TIoHsiTHE O 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. @uznueckuii cmpici cumBoiMKkd llepuogumyeckoit cucrembl. CoBpeMeHHas
dbopmynupoBka I[lepumonuueckoro 3axkoHa. M3MeHeHUs CBOWCTB AJIEMEHTOB B IepuUOAaX M
rpynmnax, kKak QyHKIHS CTPOEHUS dJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepuCTUKa dJIEMEHTa-MeTallyla W dBJEMEHTa-HeMeTalla MO WX TIOJIOKEHHUIO B
Ilepuoauueckoit cucreme xumudeckux 3semeHToB 1. 1. Meneneena.
5.Xumnueckasi cBsi3b. OKHCJIMTEILHO-BOCCTAHOBUTEIbHbIE PeAKIMHU

WNonnas xumudeckas cBsizb. VoHBI, 00Opa3oBaHHbIE aTOMaMH METAJUIOB U HEMETAJJIOB.
Cxembl 00pa3oBaHUs MOHHOW CBSI3U JUIsl OMHApHBIX COeqUHEHHH. MOHHBIE KpHUCTalInYecKue
peméTKkr M (HU3UYECKHE CBOMCTBA BEIIECTB C dTUM THUIOM peméTok. [lorstue o GpopmynpHOM
€MHMIIE BELIECTBA.

KoBasieHTHast XuMUYeCcKast CBs3b. DJIEKTPOHHBIE U CTPYKTYypHBIE (opmynsl. [loHsTHE O
BajieHTHOCTH. KoBajieHTHass HemomsipHasi CBs3b. CxeMbl 00pa30oBaHMs KOBAJCHTHOW CBSI3U IS
OMHAPHBIX COCNUHEHHH. MOJNEKYJISIpHBIE U aTOMHBIC KPUCTAJUTMYECKUE PEIIETKH, W CBOMCTBA
BEILECTB C ’TUM THUIIOM PEIIETOK.

DJIEKTPOOTPULIATENBHOCTh. Psii  3nmekTpooTpunarebHOCTH. KoBaJleHTHast monsipHas
XuMHU4IecKast cBs3b. Jumonb. CxeMbl 00pa30BaHMs KOBAJIGHTHOW MOJIIPHOW CBSI3U JJIsi OMHAPHBIX
COeIMHEHUN. MOJEKyIsIpHbIE U aTOMHBIE KPUCTAJUIMYECKHE PEHIETKH, U CBOMCTBA BELIECTB C
9TUM THUIIOM PEIIETOK.



Merannuueckass XUMHMYECKas CBSI3b M METAUNIMYECKas KPUCTAUNIMYECKash pPEIIETKA.
CBolicTBa BEIIECTB € ITUM TUIIOM pelI€TOK. EnuHas npupoja XMuMUYECKUX CBSA3EH.

Crenenp oxucinenus. CpaBHEHUE CTENIEHU OKUCJICHMs U BaJleHTHOCTH. [IpaBuna pacuéra
CTETIeHEH OKUCIIEHUS 10 (PopMyJiaM XUMHUECKUX COCTMHEHUH.

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakuuu. OnpeneneHue CTENEeHEeH OKUCICHMS Ui
3JIEMEHTOB, OOpa3ylOIMX BELIECTBA pa3HBIX KiIaccoB. Peaknuu MOHHOro oOMeHa W
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHbIE peakuu. OKUCIUTENb U BOCCTAHOBHUTENb, OKHUCIECHUE U
BoccTaHOBJeHHE. (COCTaBIE€HUE YpPaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKUui
METO/I0M 3JIEKTPOHHOTO OalaHca.

TemaTnuyeckoe niIaHnpoBaHue. 8 kiace

TeMmbl, pa3aesbl Peanm3anusi BOCIUTATEIbHOI0 MOTEHIIHAJIA YPOKA Ko.1-
BO

qaco

Tema 1. BBegenune | YcTaHOBIEHHE [OBEPUTENBbHBIX OTHOLICHHM MEXAYy Y4YUTElIeM U 7
00yYaromuMUCs, CHOCOOCTBYIOUIMX IO3UTHBHOMY  BOCIPHSATHIO
oOydaromuMucss TpeboBaHUN U TPOCKO TMeaarora, MPUBJICYCHUIO UX
BHUMaHHA K 00CYXIaeMOH Ha ypoKe MH(POPMALUHU, aKTUBU3AINH UX
no3HaBaTeNbHON  AestenbHOcTU.  [loOyxkaeHue  oOydarommuxcs
co0JIr0/1aTh HA YPOKE OOUICPUHATHIE HOPMBI TTOBEICHHUS, IPUHIIUATIBI
y4eOHOM JAUCUUIUIMHBI U caMoopranusanuu. [IpumeHenue Ha ypoke
WHTEPaKTUBHBIX bopm paboThI c 00y4armuMuCs:
UHTEJUIEKTYyalIbHBIX ~ WUIP,  CTUMYJHUPYIOIIUX  I103HABATEIbHYIO
MOTHBAIMI0  OOy4YarOmMXCs;  JAMCKYCCHH,  KOTOpBIE  JaroT
o0yyaromuMcsi  BO3MOYKHOCTh ~ MPHOOpPECTH  ONBIT  BEJICHMS
KOHCTPYKTHBHOTO JTAJIOTa; TPYMIIOBOM pabOTHI MM pabOTHI B Mapax,
KOTOpbIE y4aT o0yyaroImuxcs KOMaH/IHOW paboTe U B3auMOJeHCTBUIO
C IPYTHMHU 00YYarOIIUMHUCS.

B XUMHUIO qacoB

Tema 2. Atomsl [lpuBneueHne  BHUMaHUS ~ OOydyarOmMXCS K  LIEHHOCTHOMY 9
aCHeKTYyM3yyaeMbIX Ha ypOKax SIBICHHUH, OpraHu3aius UX pabdoThl
XUMHYECKHUX . . | 4acoB
CIIOJTy4aeMon Ha ypoKe COLIMAJIbHO 3HaYUMOU
AJIEMEHTOB MH(pOpMallMEHUHUIIMMPOBAHIE €€ OOCYKIEHHS, BbICKa3bIBaHUS
00y4aroIKUMHUCICBOEI0 MHEHUS 10 €€ MOBOJY, BEIPAaOOTKH CBOEro K
Hell otHomeHus.IlpuMeHeHne Ha ypoke HWHTEPaKTUBHBIX (QopM
paboTHI c 00yYaromuMucs: MHTEJJIEKTyaJIbHbIX urp,
CTUMYJIUPYIOLUIMXIIO3HABATEIbHYI0O ~ MOTHUBAllMIO  OOyYaroIIUXCs;
JMCKYCCHH, KOTOPBIEAAIOT 00YYarOIUMCsI BO3MOXKHOCTb IIPHOOPECTH
OTBIT BEIECHUSKOHCTPYKTUBHOIO JAMajora; rpylmnoBoid padOThl WU
paboThI B apax,KOTOPbIEYYaTOOydaIOUIMXCIKOMaH THOWpaboTen
B3aMMOJICHCTBHIO C IPYTUMH 00YYaIOIIMMHUCSL.

Tema 3. [IpocTsie Nuaunuuposanne U MOJJIEPIKKA HCCIIEI0OBATEIbCKOU 6
JEeSTeIbHOCTHOOYYatOIINXCS. [Ipumenenue Ha ypOKe
MHTEPaKTUBHBIX bopm
paboThICOOYHAIOIMMUCS : UHTEUIEKTYIbHBIXUTP, CTUMYJIUPYIOLIUX
IIO3HABATEIIbHYIO MOTHBALINIO
00y4aroIuXCcsl; AMCKY CCUI, KOTOPBIEAI0T
00y4aromUMCIBO3MOXKHOCTb npuodpectu OIIBIT BEJICHUS
KOHCTPYKTUBHOT'O JTMAJIOra; TpyNIoBONPadOTH UK paboThl B Mapax,
KOTOpbIE yyaT 00y4aromMUXCIKOMaHAHON padoTe U B3auMOJCHCTBUIO
C IPYTUMU 00yYaIOLUMHUCS.

BE€IICCTBA qacoB




Tema 4.
Coennaennsa
XUMHUYECKUX

3JICMCHTOB

[lpumeHenne Ha  ypoKe€  HWHTEPAaKTHUBHBIX  (GopM  pabOTHI
COOYYaIOIUMHUCS: AUCKYCCH, KOTOPBIE Jal0T 00Y4aOMIMCS

BO3MOXHOCTH IIPUOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTOAUAJIOra;
rpynmoBoii  paboTel  wim  pabOTl B mapax, KOTOpHIE
y4aToOy4aromuxcss KOMaHAHOM paboTe M B3aUMOJCHCTBUIO C

JPYTHMH.

14

qacoB

Tema 5.
HN3menenus,
MIPOUCXOJISIINE C

B€IIECCTBaAaMU

[lpuBneuenne  BHUMaHUS  OOydYalOMIMXCS K  LIEHHOCTHOMY
aCIIEKTYN3yYaeMbIX HAa YpOKax SBJICHUH, OpraHW3alus UX PabOTHI
CIIOJTy4aeMOn Ha ypoKe COLIMAJIBHO 3HAYUMOM
UHQOpPMalMEHMHUIIMMPOBAHNE €€ OOCYKICHUS, BBICKAa3bIBAHUS
00yYaroIKUMHUCSICBOCIO0 MHEHHS I10 €€ MOBOJY, BEIPAOOTKH CBOETO K
Hell oTHomieHus. llpuMmeHeHHMe Ha ypOKe HHTEPAaKTUBHBIX (hopm
paboThI C 00y4JaroImyuMHucs: UHTEJJIEKTYaJIbHBIX urp,
CTUMYJIMPYIOIIMX TO3HABaTEIbHYID MOTHBALMIO OOYYarOIIUXCS;
JMICKYCCH, KOTOPBIEAAIOT 00YYarOIIUMCSI BO3SMOKHOCTD TIPHOOPECTH
OIBIT BEJCHUSKOHCTPYKTUBHOTO IHMAJIOTra; TPYMIIOBOM pabOTHl WU
paboTsl B
napax,KOTOpbIey4aTOOyJaronX CIKOMaHTHOHPaOOTENB3anMOICHCTB
U0 C IPYTUMHU O00YYarOIIMMHUCS.

13

qacoB

Tema 6. Teopus
3JIEKTPOJIUTUYECKO
A IUCcoInanyn 1
CBOMCTBA KJIaCcCOB
HEOPraHUYECKHUX

COEeIMHEHUN

[IpumeHeHne Ha ypoKe€ HMHTEPAKTUBHBIX
0o0y4JalIUMuUCA:  JUCKYCCHH, KOTOpbIE Jal0T  OOyyaroluMmcs
BO3MOXHOCTb ~ NPUOOPECTH  ONBIT BEAEHUS KOHCTPYKTUBHOIO
JMajiora; rpynrnoBol paboThl Wi pabOThl B Hapax, KOTOpbIE ydar
o0yyaroImuxcss KOMaHIHOH padoTe M B3aUMOJCHCTBUIO C JIPYTMMHU
oOyuvaromumucs. [IpuBneyenne BHUMaHHS  oOydaroluxcs K
LIEHHOCTHOMY acCIEKTy U3y4aeMbIX Ha ypOKax sIBJICHUH, OpraHu3aus
uxX paboTbl ¢  NOIy4aeMOM Ha YPOKE COLMAIbHO 3HAYUMOMU
uHpopMalrell HHULUMUPOBAHHE €€ OOCYXKIEHHs, BbICKA3bIBAHUS
00y4aroIMMHUCS CBOETO MHEHHS 110 €€ IOBOJY, BEIPAOOTKH CBOETO K
Heil oTHomeHus. [IpuMeHeHHMe Ha ypoKe HHTEPAaKTUBHBIX (opm
paboThI C 00y4aroIUMHUCH: MHTEJJIEKTYaJIbHBIX urp,
CTUMYJIUPYIOUIMX TI03HABaTEJIbHYI0O MOTHBALMIO OOYyYaroIuXcs;
JUCKYCCHM,  KOTOpble  JalT  OO0ydYaroIlMMCA  BO3MOXHOCTh
nproOpecTH OMBIT BEAECHUS KOHCTPYKTUBHOI'O AMAJOra; IpynroBOH
paboTel WM paboThl B Mapax, KOTOpble YydaT oOOydaroluxcs
KOMaHIHOU paboTe B3aMMOAECHCTBHIO C APYTUMH 00yUaOIIMMUCS.

dbopMm  paboTel ¢

19

4aCoB

Hroro

68

Tema 1. Beenenne. O0mas XapakTepuCcTHKA XHMHYECKHX 3JIEMEHTOB H XUMHYECKUX

Conep:xxanue yue0OHOro Kypca

9 kjaacc

peakuuii. Ilepuoanyecknii 3axkoH u Ilepuoanyeckas cucrema
xumunuyeckux 3aemMenToB /. U. MenneneeBa (10 4)

XapakTepucTHKa HJIEMEHTAa IO €ro NoJIoKeHWt0 B Ilepuoanyeckoil cHCTEME XHUMHUYECKUX
sanemenToB JI. 1. MenaeneeBa. CBolicTBa OKCUJ0OB, KMUCIIOT, OCHOBAHHI U COJIEH B CBETE TEOPUU
3JIEKTPOJINTUYECKON JUCCOLMAIMM U OKHCJIEHUSA-BOCCTAHOBJIEHUA. [loHATHE O mepexomHbIX
aneMeHTax. AM(GOoTepHOCTh. ['eHeTHUecKuil psl mepexoaHoro sneMenTa. [lepuoandyecknii 3aKoH
n llepuogmyeckas cucrema xumuyeckux osieMeHtoB [[. M. MenneneeBa. Xumuueckas
OpraHu3alus )KUBOU U HEXUBOU NPUPOAbI. XMMUYECKUN COCTaB SApa, MAHTUU U 36MHOU KOPBI.

XUMHYECKUE DIEMEHTEI

B KJICTKAax JKHBBIX OpPTraHHU3MOB. MaKpo-

U MHUKPOIJICMCHTHI.




O06o0menne cBeIeHU 0 XUMHUYECKHX peakiuax. Kmaccubukarums XUMHYECKUX PEakIHil 1o
Pa3IMYHBIM TpPHU3HAKAM: «YHCIO M COCTaB pEarupyroumx H OOpa3yIOMIMXCS BEIIECTBY,
«TernoBoi  3ddekT», «HampaBleHUE», «U3MEHEHUE CTENEHEH OKMCIEHHsS DJIEMEHTOB,
00pa3yIoUINX pearupyrolre BemecTBa», «(haza», «UCIONIb30BaHUE KaTanu3aTopa». [lonstue o
CKOPOCTH XUMHUYECKOW peakuuu. PakTopbl, BIUAIOIUE HAa CKOPOCTh XMMHMUYECKHUX PEaKLHM.
Karanuzatopsr 1 karanu3. MHTHOUTOPHI. AHTHOKCHIAHTEHI.

JdemMoHCcTpaumu.

Paznuunbie ¢opmer Tabmunsr J[. M. MenpeneeBa. Mopenu aromMoB 3ieMeHTOB |—3-T0
nepuosioB. Mozenb CTPOEHUS 3€MHOro Iiapa (MonepedHbl pa3pe3). 3aBUCMMOCTb CKOPOCTH
XUMHUYECKOH pPEaKIUM OT MPUPOJbl PEArupyrolUX BELIECTB. 3aBUCUMOCTb CKOPOCTHU
XUMHYECKOM peakUuu OT KOHLEHTPAaUUM DPEAarupyroluX BEILECTB. 3aBUCUMOCTb CKOPOCTHU
XMMHYECKON peakuMM OT IUIOUIaJM CONPUKOCHOBEHHUS PEATUPYIOLIMX BEIIECTB («KHUIISAIIMN
CJI0i1»). 3aBHCHMOCTb CKOPOCTHM XHMHYECKOH peakiuu OT TeMIepaTypbl pearupyroumx
BeIIECTB. ['OMOreHHBII M  TE€TEpOreHHbIM  Karanu3bl. @OEpMEHTAaTUBHBIM  KaTajus.
NHrnbupoBanue.

JlabopaTopHbIe ONBITHI.

1. [Tony4yeHne ruipoKCUAa IMHKA U UCCIEN0BAaHUE €T0 CBOMCTB. 2.MoaenupoBaHue NOCTPOEHUS
[Tepuoanueckoit cucteMbl XuMHUYecKUX 31eMeHToB [[. . Menneneesa. 3. 3amenieHue xene3om
menu B pactBope cyibdara meau (II). 4. 3aBHCHMMOCTB CKOPOCTH XMMHUYECKOH PEaKIMU OT
IPUPO/IbI PEArHpYIOIIMX BEIIECTB HA IPUMEPE B3aUMOJICHCTBUS KUCIOT C METAJUIAMHU.

5. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKLUM OT KOHLIEHTPALMM PEarupyrolux BEIIECTB Ha
IIpUMeEpe B3aUMOJEHCTBHSI [IMHKA C COJITHON KMCIIOTOM pa3IMYHON KOHUEHTPALVH.

6. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAaKLMU OT IUIOLIAJA COIPUKOCHOBEHUS PEarupyomumx
BeulecTB. 7. MojaenupoBaHUE «KUIIALIETO Ccos». 8. 3aBUCHMOCTb CKOPOCTH XUMHYECKOH
peakuuy OT TEMIIEPATyphl PEarupyOUINX BELIECTB HAa NPUMEPE B3aUMOJAEHUCTBUS OKCUIA MEIU
(I) ¢ pactBopoM cepHOW KHCIOTBI pa3iMuyHOM TemmepaTyphl. 9. PasnoikeHue nepokcuia
BOJIOpOJia ¢ momoIbio okcuaa mapranua (IV) m karamasel. 10. OOHapyxeHue Karajasbl B
HEKOTOPBIX MUUIEBBIX MpoaykTax. 11. MHrubupoBanue B3auMOJEHCTBUS KHUCIOT C METaljlaMU
YPOTPOIIMHOM.

Tema 2. Metasuibl (14 4 +3+1)

ITonoxenue merauioB B Ilepuoanueckon cucreme xumuueckux snemenTos /. 1. Menneneesa.
Merannuueckass KpUCTaJUIMUECKas pelieTka M MeTalyIMdecKas XHUMu4eckas cBs3b. OOmue
¢usnueckue cpoiictBa MetaioB. CjiaBbl, UX CBOWCTBA M 3HaueHUE. XUMHUECKHE CBONCTBA
METaJIJIOB KaK BOCCTAHOBUTEJIEH, a TaKKe€ B CBETE UX IMOJIOKEHUS B DJIEKTPOXUMHUUYECKOM DSy
HanpsbkeHni MetamioB. Koppo3ust MetanioB u crocoObl 60psObI ¢ Hell. MeTaiuisl B pupoe.
O61ure crnocoObl UX MOTyYEHUS.

OO0masi XapakTepucTHKA IIEJOYHbIX MeTaIoB. Metamuisl B pupoje. O6mue cnocoObl ux

nonyuenusi. Ctpoenue artomoB. lllenounbie meTamibl — MpOCThIE BeliecTBa. BaxHeiimne
COCTMHEHUS IIETOYHBIX METaNIOB — OKCHUJBI, THIPOKCHJIBI U CONHU (XJIOPHIbI, KapOOHATHI,
cynbdaTel, HUTPATHI), WX CBOWCTBAa W TPUMEHEHHWE B HapOJHOM Xo03siicTBe. Kanmiinpie
ya00peHusl.

OO0mas xapakTepuCTHKA 3J1eMEHTOB Iy1aBHOM nmoarpynns! I1 rpynmnel.

Crpoenue aromos. lllenouyHo3zeMenbHbBIE METalIbl — TPOCTBIE BeElIECTBA. BaxHeilmue
COEIMHEHUS IEJTOYHO3EMENbHBIX METaUIOB — OKCHJIbI, THIPOKCHABI U COJH (XJIOPUIBL,

KapOOHAThl, HUTPATHI, cyibdaTsl, (ocdaTsl), UX CBOWCTBA W MPUMEHEHHE B HAPOIHOM
XO3SICTBE.

AJTIOMUHHUIA.

Ctpoenue atoma, (hU3MYECKHE W XMMHYECKHE CBOWCTBA MpocToro BemiecTBa. CoeaumHEHUs
QIIOMUHUS — OKCHJI U THIPOKCUI, UX aM(OTEpHBIA Xapakrep. BaxkHeiline conu aqroMHHUSA.
[IpuMmeHeHre amFOMUHUS U €70 COCTUHEHUN.

Keae3so.



Ctpoenue atoma, (pu3myeckue W XMMHUYECKHE CBOMCTBA IMPOCTOrO BeliecTBa. | eHeTHYeckue
panel Fe*? u Fe*3.

Baxneiimue conu jxene3a. 3Hau€HUE jKelie3a M €ro COSIUHEHHH JUIsi MPUPOAbl U HAPOIAHOIO
XO035MCTBa.

JemMoHCTpanuu.

OOpa3upl LIENOYHBIX M IIET0YHO3EMENbHBIX MeTauioB. OOpasuel cruiaBoB. B3aumoneiicTBue
HATpUs, JUTHS M KalblUsg C BOJOW. B3ammopneiicTBuE HATpus W MarHus C KHUCIOPOIOM.
B3aumoneiictBue metaimios ¢ Hemetauiamu. [Tomyuenune rugpokenios xenesa (1I) u (III).
JlaGopaTopHbie ONBITHI.

12. B3aumonelicTBue pacTBOPOB KHUCIOT U cojiel ¢ MeTtauiaMu. 13. O3HakoMJIEHHE C pyJaMu
)kenesza. 14. OkpammvBaHWE IUIAaMEHU COJISIMM IIEJIOYHBIX MeTauioB. 15. B3aumopeiicTBue
KanpLus ¢ BoJgou. 16.ITomyuenue rugpokcnia Kajibliys U UCCIIEJOBAHUE €r0 CBOMCTB.

17. TlonydyeHue TUAPOKCUAA AIIOMHHHS W HUCCIENOBaHHE ero cBoiicTB. 18. B3ammoneiictBue
xenesa ¢ constHol kucnotoi. 19. Ilomyuenune ruapokcunos sxenesa (II) u (III) u nzyyenune ux
CBOWCTB.

Tema 3. Hemeranasl (24+3+1 4)

OO0mass xapakTepuCTUKa HEMETAJUIOB: MoyiokeHne B [leproamueckoil cucTeMe XHUMHUYECKHUX
anemenToB Jl. 1. MenneneeBa, 0COOCHHOCTH CTPOEHUSI aTOMOB, JIEKTPOOTpULIATEIbHOCTH (D0)
KaK Mepa «HeMEeTAITMYHOCTH», pan D0. Kpucramiueckoe cTpoeHne HEMETaIOB — MPOCTHIX
BeulecTB. Asutorponus. dDusmyeckue cBoWcTBa HeMeTalioB. OTHOCHUTENBHOCTb IOHSATUI
«MEeTaJul» U «HEMETAII».

Boaopoa. Ilonoxenne Bomopona B Ilepmogmueckoil cucreme XuMu4eckux snemeHtoB [, U.
MenneneeBa. CtpoeHue aroma ¥ MoJieKysbl. OU3NYecKue U XMMHYECKHE CBOWCTBA BOAOPO/A,
€ro MoJy4YeHUE U IPUMEHEHHUE.

Boaa.

Crtpoenue Moinekyibl. Bogopoanas xumuueckas cBsi3b. @u3ndeckue cBOWCTBA BOAbI. AHOMAIUU
CBOWCTB BOJblL. ['mapodunbHble M ruapodoOHBIE BemlecTBa. XHMMHUYECKHE CBOWCTBA BOJIBI.
Kpyrosopor Boael B mnpupone. Bopoounctka. Aspauust Bojbl. bbITOBbIE  (QUIBTPBHL.
MunepanbsHble BOAbI. JJMCTHIIIIMpOBaHHAs BOJA, €€ NTOJIyYEHHUE U IIPUMEHEHHUE.

O0mas XapakTepucTHKA raJ0reHoB.

Crtpoenune atoMoB. IIpocTble BemecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOTEHOB, UX CBOMCTBA.
Kpatkue cBenenus o xjope, 6pome, ¢prope u one. [I[puMeHeHne raJoreHoB U UX COCTMHEHUI B
HapOJHOM XO3SIICTBE.

Cepa.

CrpoeHue aToMa, aJuIOTpOIIUs, CBOMCTBA U pUMEHEeHne pomOndeckoil cepsl. Oxcusl cepsl (IV)
u (VI), ux nomydenne, cBoiicTBa u npuMeHenne. CepHas KUCIIOTa U €€ COJIHM, UX IPUMEHEHUE B
HapoAHOM Xo3siicTBe. [Ipon3BOICTBO CEpHON KUCIIOTHI.

A3o0T.

CrpoeHne aToMa M MOJIEKYJIbI, CBOMCTBA IPOCTOrO BeLIECTBA. AMMHAK, CTPOEHUE, CBOWCTBA,
nosiydeHue u npumeHenue. Coau aMMOHUs, UX cBOMcTBa U npumeHeHue. Okcunpl azorta (I1) u
(V).

A30THas KMCIIOTa, €€ CBOMCTBa U puMeHeHne. HuTpatsl U HUTPUTHI, TpoOJIeMa UX COAEpKaHUs
B CEJIbCKOXO035IICTBEHHON MPOYKIIMH. A30THBIE yI00pEHUSI.

Dochop.

CrpoeHue aroma, auIOTpONHMs, CBOWCTBa Oenoro u KpacHoro ¢ocdopa, ux NpUMEHEHHE.
OcHoBHble coemnuHeHHs: okcun (ochopa (V) m oprodochopnas xkuciora, Qocdarsr.
®docdopHble yaoOpeHus.

Yraepona.

Crpoenue aroma, aJsIoTpoIus, CBOMCTBA MoauduKanuii, npumenenue. Oxcuasl yraepona (I1) u
(IV), ux cBoiicTBa u npuMeHeHne. KapOoHATHI: KaJabIUT, COJA, MOTAI, UX 3HAYCHHE B TIPUPOJIC
Y )KM3HU YE€JI0BEKa.

Kpemunii.



Ctpoenue aToma, KpUCTAUIMYECKUN KPEMHHUH, €ro CBOMCTBA M MpuMeHeHue. OKCua KpeMHUS
(IV), ero npupoansie pasHOBUIAHOCTU. CHUIMKAThl. 3HAUEHUE COECAMHEHUM KPEMHUS B KUBOU U
HexXHuBOU npupoje. [loHarue o CuIMKaTHON IPOMBIIUIEHHOCTH.

JleMoHCTpaL UK.

OOpa3upl rajJoreHoB — MPOCTHIX BELIECTB. B3auMmoJelcTBUE TalloT€HOB C HAaTpUEM, C
almoMuHueM. BeiTecHeHHe XJ0poM OpoMa M #o/1a U3 pacTBOPOB MX coiel. BzaumoneiictBue
CEepbI C METAJIJIaMH, BOJIOPOAOM U KHCIIOpoAOoM. B3aumoaeiicTBie KOHIICHTPUPOBAHHOM a30THOM
KUCIOTH ¢ Menplo. [loromenue yrieM pacTBOPEHHBIX BELIECTB HJIM ra3oB. BoccraHoBieHnue
Meau U3 ee okcuaa yrieM. O0pasibl IpUpOJHBIX COEAMHEHUN XJ10pa, cephl, pocdopa, yriepona,
KkpemHus. OOpasbl BXXKHEHIINX U1 HAPOJHOTO X03sHCTBA CyIb(aTOB, HUTPATOB, KAPOOHATOB,
docdaron. OOpa3Isl cTEKIA, KEPAMHUKH, IIEMEHTA.

JlaGopaTopHble ONBITHI.

20. Ilonyuenue u pacno3HaBaHue Bojopona. 21. VMccrnenoBaHue MOBEPXHOCTHOTO HATSKEHUS
BO/bI. 22.PacTBOopeHue nepmaHraHaTa Kajaus WM MEIHOro Kymopoca B Boje. 23. I'maparanus
o0e3BoxkeHHOro cynbdara meau (1I). 24. U3roToBneHue rurcoBoro oTreyaTka.

25. O3HakoOMJICHHE C KOJUIGKIHeW OBITOBBIX (GUIBTPOB. 26. O3HAKOMJICHHE C COCTaBOM
MuHepanbHOW Bonbl. 27. KauecTBeHHass peakiusi Ha ranoreHug-uonel. 28. Ilomyuenue u
pacriozHaBanue kuciopona. 29. I'openue cepsl Ha Bo3ayxe u B kuciopoze. 30.CoiicTBa
paz0aBieHHON cepHOM KucioThl. 31. M3ydeHue cBoiicTB ammuaka. 32. Pacmo3HaBaHue coieid
ammonusa. 33. CpoiictBa pa30aBieHHOW a30THOM KHUCIOTHL. 34. BsaumopeiicTBue
KOHIIEHTPUPOBAHHON a30THOW KHUCIOTHI ¢ Meabto. 35. I'openme docdopa Ha BO3ayxXe U B
kucnopone. 36. PacroznaBanue docdaroB. 37. I'openue yras B kucnopoze. 38. Ilomyuenue
YTOJIbHON KUCJIOTHI U U3ydeHue ee cBoMCTB. 39. [lepexoa kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxenue runpokapoonara Hatpus. 41. IlonydyeHre KpeMHEBOM KHUCIOTHI U U3yUEHUE €€
CBOWCTB.

Tema 4. O0001meHne 3HAHUI 110 XUMHH 32 KypC OCHOBHOH 1KoJibl. Ilonroroska
K rocyapcrseHHoi ntoropoii arrecraunu (F'HA) (10 4)

Ilepnonnueckuit 3akoH u lleproanueckas cucrema xuMmudeckux ieMeHToB 1. M. Menneneesa.
@U3NYECKU CMBICI TOPSAKOBOIO HOMEpa JJIEMEHTa, HOMEPOB IE€pUoJa M TPYINIIbL
3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB 3JIEMEHTOB M UX COEAMHEHHMH B MepHojax M rpynmnax B
CBETE MPEACTABIECHUIN O CTPOEHUH ATOMOB JJIEMEHTOB.

3HaueHUE MEPUOJNYECKOr0 3aKOHA. BHIbl XMMHUYECKMX CBA3€M M TUIBl KPUCTAIIIMYECKHX
pemieTok. B3aumocBsi3p cTpoeHust U cBOMCTB BemlecTB. Knaccudukanus XuMUYeCKUX peakuui
10 PA3JIMYHBIM [TPU3HAKAM (YHCIIO U COCTaB pearupyroux 1 00pa3yronxcs BeIeCTB; HaTuIue

rpaHuIel  paznena ¢as; TeroBod A(QeKT; H3MEHEeHHWe CTeNeHEeW OKHUCICHUS AaTOMOB;
WCIIONIb30BaHUE KaTallM3aTopa; HampaBlieHUe nporekanus). CKOPOCTh XUMUYECKUX PEaKIHi U
dakTopel, BiausApmme Ha Hee. OOpaTUMOCTh XMUMHUYECKHX PEAKIUH M CIIOCOOBI CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS.

[IpocTeie ¥ croXkHBIE BemlecTBa. MeTaibl U HeMeTaibl. ['eHeThueckue psabpl MeTaia,
HeMeTalla ®  rmepexogHoro Meramwia. OKCHABI W THAPOKCHABI (OCHOBAaHHS, KHCIIOTHI,
am(pOoTepHBIC THAPOKCHUIBI), colu. VX cocTaB, kiaccupuKanus U o0IIre XUMIHYECKHUE CBOMCTBA B
CBETE TCOPHH DIICKTPOITUTUICCKOMN TUCCOIHAIINY.

Pe3zepB 2 yaca



TemaTuveckoe IIaHMpoBaHue. 9 Kiaace

N Tembl, Peanu3anus BOCOIUTATENbHOI0 NOTEHIIUAJA YPOKA KoJ-
paseJibl BO
4acoB
1| Tema 1. VY cTaHOBIEHUEIOBEPUTEIIHbHBIXOTHOIICHUMMEKTY IIe1aroroM 10
Beenenue. HOOYYAIOIUMUCS,  CHOCOOCTBYIOUIMX  TMO3UTHBHOMY  BOCIPHSTHIO | YacOB
O6mmas 00yJaronMMHUCATPEOOBAHUHUUTIPOCHO nejiarora, ipyuBJICYEHUIO ux
XapaKTepUCTUK| BHUMAHUSI K OOCYKIaeMoil Ha ypoke HH(OpPMAIUH, aKTUBU3ALUN HX
a XUMMUYECKHUX | 03HaBaTEIbHON
JIEMEHTOB U | AesTenbHoCcTH. I 100y 1eHrne00y aronmxcsco0I0JaTbHaypOKeOO e TPUHS
XMMHUYECKUX | ThIe HOpPMBI IIOBEAEHHUs, IpaBuiaa OOIIEHUS C IEeJaroroM u
peakuui. CBEpPCTHUKaMH(0Oy4arolUMHKCS), TNPUHUOUIBI  Y4eOHOM  JUCIMILIMHBI
[lepuonnuecku| ucamoopranuzauuu.  [IpumeHeHne  Ha  ypoke  MHTEPaKTUBHBIX
i 3aKOH U (bopMpaboOTHICOOYYAIOIIMMUCS : HHTEIUICKTY ATbHBIXUTP,CTUMYITHUPYIOIAX
Ilepuonnyecka | MO3HABaTENbHYI0O MOTHBALMIO OOYYarOIIUXCS;IUCKYCCUI, KOTOpPbIE Ja0T
s cCUCTeMa o0yJaromumcs BO3MOKHOCTBIIPHOOPECTH OTIBIT BEJICHUS
XMUMHUYECKUX | KOHCTPYKTUBHOI'O JMAJIOra;rpyninoBoi paboThl WM paboThl B mHapax,
HIIEMEHTOB KOTOpBIE y4aTOOy4YarolmIMXcsi KOMaHIHOW paboTe W B3aUMOJCHCTBUIO
J.. CAPYTUMHU 00yYarOIUMUCS.
MeHeneesa.
2| Tema 2. [TpuBneyenue BHUMAaHUS o0yJaromuxcs K [IEHHOCTHOMY 18
Mertasisl aCTIeKTyM3yYaeMbIX Ha YypOKax SBJICHHUW, OpraHM3amus HUX pPa0OThI | 4acoB
CHOJTy4aeMOW Ha  ypoOKe COLMaJbHO 3HauuMoW  MHpopMaruen
MHUIMMPOBAHUE €€ OOCYKIIEHUs, BHICKa3bIBAaHHS 00YYArOIIUMUCS CBOETO
MHEHHS IO €€ MOBOJy, BEIpPAOOTKHU CBOETo K Hell oTHomeHus. [Ipumenenue
Ha ypoKe MHTEPAKTHBHBIX
(bopMpaboTHICOOYHAIOIIUMUCS : MIHTEIIEKTYaIbHbIX CTUMYJIUPYIOIINX
MO3HABATENBHYI0 MOTHBAIMIO O0YUYaIOMIMXCSI; AUCKYCCHIA, KOTOPBIE JAIOT
o0yyaromumcs BO3MOYKHOCTb npuobpectu OTIBIT BEJICHUS
KOHCTPYKTHBHOTO JWAiora; TPyNIoBOH pa0dOThl MM pabOTH B Mapax,
KOTOpbIe ydaT oOOyyaroIMXcsi KOMaHAHOM paboTe M B3auMOJEHCTBHIO
CAPYTUMH 00yYaIOIIMMUCS.
WMHNIMrpoBaHUEUIIONIePKKAUCCIIEJ0BATEIbCKOMIEATEIbHOCTH
obyuatontuxcs. I Ipumenenne Ha
YPOKEHMHTEPAKTUBHBIX(HOPMPaOOTHICOOYYAIOIIUMUCS : MHTEIIIEKTY aJIbHBIX
UTp, CTUMYJHPYIOUIMX II03HABATEIbHYIOMOTHBAIIUIO  OOYYarOIIUXCS
JMCKYCCHM, KOTOpBIE Iar0TOOYYaroUIMMCS BO3MOXKHOCTb IPHOOpECTH
OTIBIT BEJICHUSIKOHCTPYKTHBHOTO JMAJIOTa; TPYIIIOBOW pabOTHI MU pabOThI
BIIApax, KOTOpble  yyaT  oOydwalomuxcs  KOMaHaHOW  pabote
MB3aUMOJICHCTBHIO C IPYTHMHU 00YYarOIIIUMHUCS.
3| Tema 3. [IpumeHeHHne Ha ypoKe MHTEPaKTHUBHBIX (OpPM paboOThl coOyuarommmucs: | 28
Hemeramnsl u | iucKkyccuid, KOTOpBIE JalOT OOyYarOMIMMCSBO3MOXXHOCTh TPHUOOPECTH | 9aco
UX COCJMHEHUS| ONBIT BEJICHUS KOHCTPYKTUBHOTOIMAJIOTA; TPYNIIOBOM pabOThl WK paboThl | B
B IapaxX, KOTOpble ydaToOydaloIlMXcsi KOMaHIHOW pabore U
B3aUMOJICHCTBUIO CAPYTUMH OOYYAIOLTUMHUCH. .
[TpuBneuenue BHUMAaHMUs o0yyaromuxcs K LICHHOCTHOMY
aCIeKTyH3yyaeMbIX Ha YypOKax SBJICHUH, OpraHuM3anus HX padOThI
CIIOJTy4aeMOi Ha ypoKe COIIMAJIbHO 3HAYUMOU
UHpOpMaLUEHMHUIIUUPOBAHNE ee o0CyX1eHus, BBICKA3bIBAaHUS

00y4JaroIMMHUCS CBOETO MHEHUS IO €€ MOBOJY, BRIPAOOTKH CBOEro K HE
otHomeHus. [IpuMeHeHHe Ha YpOKe HMHTEPAaKTUBHBIX (HopMpaboThIC




00y4YarOIIMMUCS : MHTEIUIEKTYIbHBIX CTUMYJIMPYIONIUX TM03HABATEIHHYIO
MOTHBALIMIO OOYYaAIOLIUXCS;TUCKYCCHIl, KOTOpbIE MAal0T OO0YyYarolmuMCs
BO3MOXXHOCTh TMPUOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO JHAJIOTA;
rpynnoBoii paboThl WM pabOTHl B Mapax, KOTOPbIE ydyaT OOydaroluxcs
KOMaHJIHOW paboTe U B3aMMOACHCTBHIO CIIPYTUMH O00YYArOIIMMHUCS.

| Tema 4. Opraauzanus medcTBa MOTHUBHUPOBAHHBIX u 10
O0600611eHne APYAUPOBAHHBIXOOYUAIOLIUXCS HaJ ux HEYCIEBAIOIIUMH | YacOB
3HAHUU 1O OJIHOKJIACCHUKAMMU,JIAIOIET0  OOyYarolMMCS —~ COLMAbHO — 3HAYUMBIN
XMMHH 32 KypC | OMBITCOTPYIHUYECTBA M B3aUMHOW  moMomu.  VHWIuupoBaHue
OCHOBHO UTOJIJIEP)KKA HCCIEA0BATEIbCKON ACSITENbHOCTH O0YYaroNINXCcs BpaMKax
IITKOJTBI. pealM3alid WMH WHAWUBUAYAIBHBIX W TPYNIOBBIXHCCIEIOBATEIBCKUX
[loaroroBka K | MPOEKTOB, YTO JacT OOYYaIOIIMMCSABO3MOKHOCTh IPUOOPECTH HABBIK
I'hA. CaMOCTOSITEILHOTO

PEIICHUATEOPETHIECKOUITPOOIEMbI, HABBIKT €HEPUPOBAHUSO(POPMIICHUS
COOCTBEHHBIX HJICH, HABBIK YBAXUTCIHHOTOOTHOIICHUS K UYXKUM HJICSIM,
Oo(QOpPMIICHHBIM B palOTax IPYyrHXUCCIeNoBaTeNiel, HaBBIK ITyOJIUYHOTO
BBICTYIUICHHS TIEpPEJIayIMTOPUEH, apryMEHTHPOBAHUS M OTCTAaWBaHUS
CBOCH TOUKU3PEHHUSI.
Peseps 2 yacal
Hroro 68




