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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1Mo XUMHH OCHOBHOTO o0OIIero oOpa3oBaHus (YriIyOnEHHBIN
YpOBEHB) COCTaBJICHa Ha OCHOBE TPeOOBAaHUI K pe3ylbTaTaM OCBOEHUSI OCHOBHOMU
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, ¢ yuerom (enepasibHON paboyeil mporpaMMbl BOCITUTaAHUSI.

[IporpaMMa mo xumuu paszpaboTaHa C LEIbIO OKa3aHHUS METOIUYECKOU
MOMOILM YYUTENIO B CO3/IaHNU paboveil mporpaMMbl IO y4€OHOMY IIPEIMETY.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMeTa, OIpeiessieT 00s13aTeNbHOE IPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenam M Te€MaM, pacopeleleHue MO0  KiaccaM, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XHUMHHU C YYE€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
ocoOeHHOCTe oOywaromuxcsi. B mnporpaMMme 10 XUMHU — yYWUTHIBAIOTCS
BO3MOKHOCTH y4€0OHOTO MpeAMeTa B peajln3aluu TpeOOBaHUN K IJIAaHUPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM U NPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
(GOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4€OHO-NO3HABAaTEIbHOW  JIE€SITEIIBHOCTU
00y4aroIIerocs 0 OCBOEHUIO yUeOHOTO COIEP KAHMU.

WN3yyeHne XuMUM Ha ypOBHE OCHOBHOIO 00Imero oOpa3oBaHus
OPUEHTUPOBAHO Ha OOIIEKYJIHTYPHYIO MOATOTOBKY, HEOOXOIUMYIO ISl BHIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, PA3BUTHS MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN U
MHTEpPECOB OOyYaronIuxcsi, Ha MPOJOJDKEHHE OOYyYEeHHsS Ha YPOBHE CPEIAHEro
oOmiero oOpa3oBaHusI.

3HaHWE XWMHH CIYXHUT OCHOBOW Il (OPMHPOBAHUS MHPOBO33PEHUS
oOy4aronierocsi, ero MpeACTaBICHU O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT GOPMUPYEMbIC XUMHUEH TTPEACTABICHHUS O MIPEBPAILCHUSIX YHEPTUH U
BEIIECTB B TPHUPOJAE, O IMYTAX PEIICHUsS TI00ATBHBIX MPOOJIEeM YCTONYHBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPbEBOW, DJHEPIETUUYECKOM, IPOIOBOJIBCTBEHHOMN
po0seM, MpoOIIeMbI IKOJIOTHIECKON 0€30MacCHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
(bopMUPOBaHUSA KYJIBTYPBI IMYHOCTH 00YyUaIOIIUXCS, MX 0011IeH U (PyHKIIMOHAIBHOM
IPaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUpOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITENbHOW  Y4EOHOW JIESITeNIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM TSI TEIHHOCTH;



3HAKOMHUT CO CHEHU(UKON HAYYHOrO MBIILIEHUS, 3aKJIaJbIBAET OCHOBBI
MPEICTABICHUN O €IUHCTBE MPUPOIbl U YEIOBEKA, SBJISICTCS KIIOYEBBIM STAllOM B
(bopMHUpPOBaHUN €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00YYalOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAyYHBIM 3HAHUSAM, K TIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUYMBAIOTCSA CIEIM(PUKON
CONlep KaHMUs TIPEeIMEeTa, KOTOPBIM SIBISETCS TEAArOTMYecKH anarnTHPOBAHHBIM
OTpaXEHUEM OTIPEICTICHHOTO Tala Pa3BUTHSI XUMHH.

YrinyOonéHHBIN Kype XUMHUU OCHOBHOTO 00IIIero 00pa3oBaHus OPUECHTUPOBAH
HA OCBOCHHME OOYYAIOIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATUI XUMHUH, OCHOB
HEOPTaHWYECKON XUMHUHU, OCHOBOIOJIATAIONINX MPEICTABICHUN OOIIEH XUMUU U
OTJICTLHBIX 3HAYNMBIX IMOHATUNA OPTaHUICCKON XUMHH.

CtpykTypa coaepKaHUs MPOTPaMMBI IO XUMHUU CPOpMHUpOBaHA Ha OCHOBE
CUCTEMHOTO Toaxoaa K e€ m3yudeHuro. CojaeprkaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHSATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI MTOHSATUN O XUMUYECKON
peakiuu. O0e 3THU CUCTEMbl OPraHU30BaHbI MO MPUHIUITY MOCIEI0BATEIHLHOTO
pa3BUTHS 3HAHWW HA OCHOBE TECOPETHUCCKUX MPEACTABICHUI Pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnoanueckoro 3akoHa JI.M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

YYEHHSI O CTPOCHUM aTOMa U XUMHYECKOU CBSI3U;

MIPEICTABICHUHA 00 JIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax;

0 XUMUYECKON KMHETUKE ¥ TEPMOAMHAMUKE.

B OCHOBY TeopeTHuecKnX 3HAHWW ITOJOKECHBI AMITUPUYECCKH ITOTYyYCHHBIC
dakTtbel. TeopeTndyeckre 3HaHUS PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHS
K JpyroMy W o00ecrneurBalT OOydJaroIIuMCS BO3MOXKHOCTh OOBSICHATh U
MIPOTHO3UPOBATh CBOWCTBA, CTPOCHHE M O0OJIACTH TPAKTUYCCKOTO MPUMCHCHHS
N3Y4aeMbIX BEIIECTB.

OcBoeHue coaepKaHWs MPOTPAaMMBl IO  XHUMHH  MPOUCXOJUT  C
WCITOJIb30BAaHUEM 3HAHUHN U3 paHEe U3yUYCHHBIX YUEOHBIX MPEIMETOB: OKPYKAIOITUN
MHUp, Onosiorus, u3nka, MaTeMaTHKa, reorpadusi, TEXHOJIOTHsI, HCTOPHS.

[Iporpamma ocHOBHOTO 001Iero oOpa3oBaHHsl MO XUMUU (YriayOJIEHHBIM
YpPOBEHb) OpPHCHTHpPOBAHA Ha COXpaHCHHE (PYHIAMEHTAJBLHOTO XapakKTepa
oOpa3oBaHus, crnenmupUKU Y4eOHOTO TMpeaMera W O00ECTeueHHe YCIHENTHOTO
oOydeHHsI Ha CIEQYyIOIIeM YypOBHE oOpa3oBaHusi. B mporpamMme 1o XUMHH
peanu3yeTcsl pa3BHUBAIOIIAs W MPAKTUYCCKAs HAMPaBICHHOCTh OOYYCHHS] XUMHH,
mupdepenumanust  o0ydeHHUs,  BKJIOYArOmas  NOpPOPWIbHYIO  MOJATOTOBKY
oOydJaronmMxcsi M TMOCJEAyIollee CaMOOMpeeJieHUe B BbIOOpE HaIpaBiIeHUs
oOyueHust B IpoUIbHBIX KJaccax.



VYrnyOnéHHoe UW3ydYeHHE XMMHMHM  CIIOCOOCTBYET  peaju3aluu  3ajad
1po(heCCHOHATIBHON OPUEHTALIMHU U HAIIPaBJIEHO Ha MPEAOCTaBICHUE BO3MOXHOCTH
KaXIOMYy O00ydYaromemycsi HpOsSIBUTh CBOM HHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIIOCOOHOCTH MPU U3YUEHUH yU4eOHOTO MpeMeTa, HEOOXOAUMBIE JJIs POIOJKEHUS
oOpa3oBaHUs U JATBHEHIIICH TPYIOBOH NESITEIILHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI ypOBEHb) IpeJHa3HAuYeHa JJIs
UCIIOJIb30BaHUsI B O0OPAa30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIIUX MPOTrPAMMBI
muddepennmpoBanHoro (YrimyO0néHHOT0, MPOGWILHOTO) HW3YYCHHUS OTAEIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHU.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHUYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHHUS, O0JIACTU MPAKTUYECKOW NEATEIbHOCTH
YEeJIOBEKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3ajada ydeOHOTO
IIPEIMETA COCTOUT B JOPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(GakToB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH, TOCTYITHBIX 00001EHU
MHUPOBO33PEHUYECKOT0 XapakTepa, sI3blka HAayKd, B MPUOOIICHUM K HAYYHBIM
METOJAaM TO3HaHUS IIPpU M3YYCHUM BEUIECTB W XUMHUYECKUX PEAKLUH,
(OopMHpPOBaHUU U PA3BUTHUHN MTO3HABATENIHBIX YMEHUI U CIIOCOOOB JIEATEIbHOCTH U
UX TPUMEHEHWU B YYEOHO-IIO3HABATENIbHOM M y4eOHO-UCCIEI0BATEIbCKON
JeSITEIbHOCTH, OCBOCHHM TpaBUJ 0O€30MacHOro OOpalleHHsl C BELIeCTBAaMHU B
IIOBCETHEBHOM KU3HH.

[enn u3ydeHus: XUMUU OTPAXKarOT HAMPABIEHHOCTh OOYUYEHHS HA Pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIJIEKTA U OOLLEH KyIbTYPHI.

N3yyeHne XMMUM HApPaBICHO Ha JOCTUKEHUE CIEAYIOIINX LEJICH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

(GbopMHpPOBaHKE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpA, KaK OCHOBBI JUIsl NTOHUMAaHUS XWMHYECKOW CTOPOHBI
SIBJICHUI OKPY>KAIOLIET0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW TIO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  Hay4YHbIM  METOJlaM  TO3HaHWuS,
(dbopMHpoBaHHE MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K U3YUEHHUIO XUMUU;

dbopmupoBanue  oO0mmell  (PYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIlEr0o MHUpa, MCIHOJIb3Ys 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU N3YYECHUU
XUMUH, IPUMEHSTh UX MPU PEIICHUH TPOOJIEM B MOBCEITHEBHOM KU3HU U TPYAOBOU
NEATEIbHOCTH;



pazBuTHE Yy oOOydarouuxcsi HMHTepeca K M3yYeHHUI0 XUMHUM U chepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIEr0 00yUeHNS;

OCO3HAHUE IEHHOCTU XMMUYECKUX 3HAHUW B JKU3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJIOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIUX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npuoOpeTeHrne 00YyYaIOIMMHUCS ONBbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KITI0OUEBBIX KOMIETEHIIUM ), HEOOXOIUMBIX JJIsI Pa3IMYHBIX BUJIOB JIEATEIBHOCTH.

Ha yrny6nénnoe n3yuenne yaeOHOTO mpeaMera « XuMHUsD OTBOAUTCS 1o 136
yacoB B 8 m 9 kiaccax (4 yaca B HEJENI0), TO €CTh 2 Yaca B HEJNENIO 3a CUET
obs3atenbHON yactu OOIT OO0 u 2 yaca 3a cuét yactu OOIT OO0, hbopmupyemoit
y4acTHHKaMU 00pa3oBaTelbHbIX OTHOIIeHWH. Bcero 272 wyaca 3a jaBa rojna
oOy4eHus.



COJEPKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

Xumusi — BaxkHasi 007acTh €CTECTBO3HAHMS M MPAKTUYECKOW NESITEIbHOCTH
yenoBeka. [Ipenmet xumun. Posib xumMuu B sxu3Hu yenoBeka. Kpatkue cBeaeHus 0o
VMCTOPUHM BO3HHKHOBEHHSI M Pa3BUTUS XUMHH. XUMHS B CHCTEME HAayK. lema u
BellecTBa. PU3NUECKHE U XUMUYECKUE CBOKCTBA BEIIECTB. ATpEraTHbIE COCTOSIHUS
BellecTB. lIoHATHE O TEOPETMUECKHX W SMIMPUYECKHX METOAAX MO3HAHUS B
€CTECTBCHHBIX HayKax. [IpencTaBiieHuss 0 HAyYHOM IO3HAHMHU HA SMIUPUYECKOM
ypOBHE: HAOJIOJCHUE, U3MEPEHUE, IKCIEPUMEHT, MOJCIUPOBAHUE, BBIYUCIICHUE.
[IpencraBienust 0 HAyYHOM TO3HAHUU HA TEOPETUYECKOM YPOBHE: Hay4UHbIC (DaKTHI,
npoOsema, TuroTe3a, TEopus, 3aKO0H.

A3bik xuMuu. CTOUHUKY XUMHYECKOM HHPOPMAIIUH.

[lonarue o Merogax padOThl ¢ XMMUYECKUMHU BellecTBaMu. O0opyaoBaHue
IIKOJBbHOM XHUMHYEeCKOM Jabopatopun. I[IpaBuiia Oe3zomacHoro oOpallleHus ¢
BEIIECTBAMHU U JTAOOPATOPHBIM 000PYAOBaHUEM.

Hucrteie BemecTtBa U cMecu. [Ipuponnsie cMmecu: BO3AyX, IPUPOAHBINA Ta3,
He(Th, MPUPOHBIE BOJIbI, TOPHBIE MOPOILI U MUHEPAITHI. [IoHSTHE O TOMOTE€HHBIX U
reTeporeHHbIx cmecsx. CrocoOsbl pazaeneHus: cmeceil. OuncTKa BEIIECTB.

BemectBa m Xumuyeckue peakuur. ATOMBI M MOJICKYJbl. XHUMHUYECKUE
anemMeHTbl. CUMBOJIBI XUMUYECKHX 3JIEMEHTOB. [IpOoCThie M CJIOKHBIE BEIIECTBA.
Meraibl 1 HeMeTauibl. BelecTsa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumunyeckas ¢popmyia. BaaeHTHOCT, aTOMOB XMMHUUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA CcOCTaBa BemlecTB. OnpeneseHue BaJEHTHOCTH JJEMEHTOB 10
dbopmynam OMHAPHBIX COCTUHEHUN U COCTaBIeHUE POPMYII OMHAPHBIX COCTMHEHHIM
M0 BAJEHTHOCTU 3JieMeHTOB. OTHOCUTENbHAs aToMHas Macca. OTHOCHUTENbHas
MOJIEKYJIsIpHasg macca. MaccoBas 1OJII XMMUYECKOTO 3JIEMEHTA B COCIMHEHHUM.
Haxoxnenue npocreiimeit ¢popMysbl BEIIECTBA 10 MACCOBBIM JI0JISIM 3JIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COeInHEeHUU. MonspHasg Macca cMmecu BelecTB. MoJibHas I0JA
XUMHUUYECKOTO DJIEeMEHTa B coeauHeHuH. HaxoxaeHue mpocrteieit (GopMyisl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBust NpoTeKaHUs XUMHUYECKUX Peaklnil. 3aKOH COXPaHEHHUsI MacChl BEIIECTB.
AtomMHO-MonekysipHass teopus. JKuszHb u gesrenbHocth M.B. JlomoHOcOBa.
XuMHUYECKUE ypaBHEHUS. THUIBI XUMUYECKUX pPeaKui (COeAMHEHUS, Pa3I0KEHNUs,
3aMelleHus, o0oMeHa). Pacuersl o XuMUYEeCKUM ypaBHEHUSIM.



OKCIEpUMEHTAIBHOE M3YYEHUE BEIIECTB U SABJICHUU. 3HAKOMCTBO C
XUMHUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpariieHus ¢ 1abopaTopHbIM 00opyaoBaHueM. M3yueHue u onucanue Pu3ndecKkux
CBOMCTB OOpa3I[OB HEOPTaHUYECKUX BEIIECTB — METAUIOB M HEMETaJlIOB.
Habmonenue gusnveckux (MiaBieHHe BOCKA, TasHUE JIbJa, pacTUpaHUe caxapa B
CTYINIKE, KHWIIEHHE€ W KOHJIGHCAllUsl BOJIbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
MPOKAJIMBAaHUE MEAHOUN MPOBOJIOKHU, B3AUMOJACHCTBHE COABI WIM MEJIa C COJISTHOU
KHUCJIOTOM) siBieHUd. O3HAaKOMIIEHHE ¢ 00pa3laMH BEIIECTB KOJIUYECTBOM | MOIIb.
HaGnrogenue u onucaHuEe TMPU3HAKOB NPOTEKAHHS XUMUYECKHX pPEaKIUi
(pa3noxkeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTBHI C XJIOpUIOM Oapwus,
NOJTy4eHue U pasioxeHue rugpokcuia meau (1) mpu HarpeBanuu, B3auMoaeicTere
xene3a ¢ pactBopoM conu Meau (I1). M3yuenue ciocoGoB paszzaenenust cmeceit (¢
MOMOILBIO MarHura, (¢uIbTpOBaHKE, BbIIIaPUBAHUE, TUCTUIUIALINS,
xpoMarorpadus), NpOBEACHUE OYUCTKH MOBapeHHOW conu. HaOmonenue wu
OIMCAHME OIIBITOB, HJUTFOCTPUPYIOIIUX 3aKOH COXPAHEHUS MACCHI.

BaxxHeline npeacTraBuTe M HECOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bozgyx — cmech razoB. CocrtaB Bo3ayxa. 3aKOH
ABoraznpo. MosapHbii  00b€M ra30B. OTHOCUTENbHAsl IUIOTHOCTH Ta30B.
OmnpeneneHne OTHOCUTENBHONM MOJICKYJIIPHOW MacChl ra3000pa3HOro BEUIECTBA IO
U3BECTHOM OTHOCUTENbHOM MI0THOCTU. OOBEMHBIE OTHOILIEHUS Ta30B IpHU
XUMHUYECKUX PEAKIIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. Haxoxkaenue kuciopona B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaklMd TOPEHUS U OKHUCIICHHUS ).
[Iponecchl okucneHus B xuBoM npupone. Oxcuasl. [IpuMeHeHue kuciopona.
Crioco0bl MoMy4eHHs KUCI0poa B JIaOopaTOpUH U POMBINIIEHHOCTH. [loHsATHE 0
karamm3arope. Kpyrosopor kwuciopoga B mnpupomge. O30H — auIOTpoInHas
Moau(puKaLus KUciopoa. O30HOBBIH CIOM, €ro 3HaYeHHUE ISl JKUBBIX OPraHU3MOB.
Pa3pymienue 030HOBOTO CJ104.

TennoBolt 3h(EKT XUMHUECKOW pPEaKluu, TEPMOXUMHUYECKHUE ypaBHEHUS,
9K30- M 3HAOTEpMHUYECKHE peakuuu. Tomnuo. Mcnons3oBaHue yriisi 1 METaHa B
KauyecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstie o napHukoBoM 3pdexre.

Bonopoa — anemeHT u nipoctoe BeniecTBo. HaxoxaeHue Boiopoa B Ipupo/ie,
bu3nUecKue U XUMHYECKHe CBOMCTBA, MPUMEHEHHE, CIOCOObI onyueHus. [lonstue
0 KMCJIOTax M coysix. Mcronbs3oBaHre BOAOPOAA B KAYECTBE TOILIUBA.

Bona. ®usnueckue cBoMcTBa BOAbl. Boma kak pactBoputelnb. PacTBOpEI.
HacebllieHHble ¥ HEHACBIIIEHHbIE pPAacTBOPBL. PacTBOpUMOCTH BELIECTB B BOJIE.
@dakTopbl, BIUAIONIME HA PACTBOPUMOCTb TBEPABIX U Ta3000pa3HBIX BEIIECTB.
CriocoObl BbIpaXeHHs] KOHLIEHTPAIMU PACTBOPOB: MAaccoBasi J0Jil pacTBOPEHHOTO



BEIIECTBA, MOJISIpHAas KOHIIEHTpauus. Ponb pacTBOPOB B NPUPOAE U B KU3HU
YeJI0BEKa.

Xumudeckue cBoiictBa Bojbl. IloHstTne 00 ocHoBaHusx. I[loHsTHe 00
WHJUKaTopax. KpyroBopoT BoAbl B NPUPOJE. 3arpsi3HEHUE IPUPOJIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJI.

Knaccudukainus nHeopranudeckux coenuHeHuit. Oxcuabl. Kiaccuduxanys
OKCUJIOB:  cojeoOpasyromiue (OCHOBHBbIE, KHCJIOTHBIC, aM{@oOTepHbIe) U
HecosieoOpasyromue. MexayHapoaHas HOMEHKIATypa OKCHIOB. TpHBHAIBHBIE
Ha3BaHMsS OKCHIOB. DU3NUECKHE U XapaKTEPHbIE XUMHUUYECKUE CBOMCTBA OKCHJIOB
(B3auMOJEICTBHE C BOJIOM, C KHUCIOTAMH U OCHOBAHUSIMH, C JIPYTUMH OKCUIAMU).
[TomydyeHne OKCHUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX M KUCJIOPOACOEPKAIIUX KUCIOTaX.
Kucnorel. Knaccudukanuss kucior. MexayHapolHass HOMEHKJIaTypa U
TPUBHAJIbHBIC Ha3BaHUsl KHUCJIOT. DUBMYECKHE M XUMHUYECKHE CBONCTBA KHUCIOT
(B3aMMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan aktuBHoctu MetawuioB H.H. bekeroBa. Ilonydenue kucnor. KucimoTel B
MPUPO/JIE, IPUMEHEHUE BAKHEUIIINX KUCIOT.

OcHoBanus. Knaccudpukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPHMBIE
OCHOBaHHUA. MexXTyHapoiHasi HOMEHKJIaTypa OCHOBaHMI. TpuBHaIbHBIC Ha3BAHUS
ocHoBaHui. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCIOTHBIMH OKCUIAMH,
KHUCIIOTAaMU U COJISIMH) M CHOCOOBI mojiydeHus. HepacTBopumbie OCHOBaHUSA, UX
CBOMCTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI oJTydeHHs. AM(POTEPHOCTb.
[Tonsitue 00 am@oTepHBIX TUAPOKCHIAX (HA MPUMEPE THUAPOKCHUIIOB IIMHKA M
AJTIOMUHHS ). XUMHYECKHE CBOMCTBA (B3aUMOJICCTBHE C KUCIIOTAMH H IIEJI0YaMM) U
MOJTYyYEHHE.

Comu  (cpemnue, KHUCTbIe, OCHOBHBIC, JBOWHBIC). MexayHapoaHas
HOMEHKJIaTypa coJiei. TpuBuaibHbIe Ha3BaHUs cojiel. Du3znueckue u xapakTepHbIe
XMMHAYECKME CBOWCTBA Ha ITpuMepe cpeanux coiier. [lomydenue coineil.

['eneTnueckas CBsSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUI.

DKCIepUMEHTAIIbHOE U3YYCHUE BEILIECTB U SIBJICHHI:

KOJIMYECTBEHHOE OTPEIETICHUE COAEPKaHUS KUCTIOPOa B BO3AYXE;

MoJIyuyeHue, CoOOMpaHue, paclio3HaBaHUE U U3yUYCHUE CBOMCTB KHUCIOPO/Ia;

HaOJIIOJICHUE B3aUMOJICMCTBUSI BEIIECTB C KHUCIOPOJOM U YCIIOBHM
BO3HUKHOBEHUS U MPEKPAICHUSI TOPEHHUS;

O3HAKOMJIEHHUE C 00pa3IiaMyu OKCHUJIOB U OTMCAHKUE UX CBOMCTB;

MoJIydyeHHue, cOoOMpaHue, paclo3HaBaHWE U HU3YYEHHUE CBOWMCTB BOAOPOJAA
(ropenue);

B3aMMO/IciCcTBHE BoAopoa ¢ okcuaom meau (11);



UCCJIEIOBAHUE OCOOEHHOCTE  pPacTBOPEHMsSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

MIPUTOTOBJICHUE PACTBOPOB C ONMPEIEICHHON MaCCOBOM J0JI€l PACTBOPEHHOTO
BEILECTBA;

IIPUTOTOBIICHUE PACTBOPOB C OMNPEACICHHOW MOJIAPHOW KOHIEHTpALUEH
PacTBOPEHHOTO BEIIECTBA;

B3aMMOJICUCTBHE BOJIbI C METAJIJIAMU (HATPUEM U KAJIbLIUEM);

OIpPEIEICHHE PACTBOPOB KUCIOT U MIEJIOYEH C MOMOIIBI0 NHANKATOPOB;

UCCIIeIOBaHNE 00pa3ll0B HEOPTAHUYECKUX BEUIECTB PA3IUYHBIX KJIACCOB;

u3ydeHue B3anmozeicTBusa okcuaa menu (l1) ¢ pactBopoM cepHON KHUCTOTHI,
KHUCJIOT C METAJJIAMHU, PEAKIIUN HEUTpaIu3aluu;

MOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHHI, BBITECHEHHE OJHOTO MeETajlia
JIPYTUM U3 PacTBOPa COJIH;

B3aMMOJIEUCTBHE TMIPOKCUIA LIMHKA C pACTBOPAMU KHUCIIOT U LIEI0YEH;

pELIEHHE DHKCIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCAUHEHUI.

Ilepnoanyecknt 3akoH u Ilepuoamuyeckass cucreMa XHUMHYECKHX
jemeHTOB /I. 1. MenaesieeBa

Crpoennie aTroMoB. XuMHUYecKas CBsI3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peaKkiuu.

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynnax (CeMencTBax) CXOJIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, rajoreHax, MHEPTHBIX (OJaropoJHbIX) raszax. ODJIEMEHTBI, KOTOpbIE
00pa3zyroT aM(oTepHbIe OKCUBI U TUIAPOKCHU/IBI.

[Tepuoanuecknii 3akoH. OTkpbiTHE [lepuoanueckoro 3akoHa. [lepuonnueckas
cucremMa xumuueckux diemeHToB [[. M. MenaeneeBa. Koporkonepuonnas u
JUIMHHOTNIepuoaHast (opmbl Tabmuubl «llepuognueckas cuctemMa XUMHYECKHX
anemenToB /. 1. MenneneeBay. Ileproas! u rpynisl (A- u b-rpymisrn).

Crpoenue atoMoB. CoctaB aTOMHBIX sjaep. M3ortomnbl. PagnoakTUBHOCTS.
DONeKTpOHBI. DJIEKTPOHHAS OpOUTATb. DHEPreTUYeCKHe YPOBHH M TOJYPOBHH
atoma: S-, p-, d-opOutamu. DNEeKTpOHHBbIE KOH(MUIYPALMH W SJIEKTPOHHO-
rpaduueckue Gopmysabl aToMoB. DUBNYECKHI CMBICT MOPSIAKOBOTO HOMEPA,
HOMEpA MepHoJia U rpyIiibl 3eMeHTa. CTpOeHUE ANEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuyeckux 35meMeHToB [lepuoanueckoii cuctemsel 1. . Menneneena:
pacrpeneseHue JJIEKTPOHOB 10 DJHEPreTHYECKMM YPOBHSIM, MOAYPOBHSAM U
opoutansam. Guznueckuit cmoicia [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUsl paJuyca aTOMOB XHUMUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TpynIiaM u rnepuogam. Mizmenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEMHEHUN XMMUYECKUX 3JIEMEHTOB B MEpUOaX U



rpynmnax. XapakTepUCTHUKAa XHWMHUYECKOTO JJIEMEHTA [0 €ro IOJOXEHUIO B
ITepuoanueckoiut cucreme 1. 1. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMAYECKUX
DJIEMEHTOB Ul pa3BUTUA HAayku M npaktuku. [[. V. MenneneeB — ydeHbId U
rpakIaHUH.

DIJIEKTPOOTPULIATENIBHOCTh XUMHUYECKHX JJEMEHTOB. XHMHUYECKas CBS3b.
Buabl XuMUYECKOW CBSI31: KOBAJICHTHAS MOJIIPHAS CBSI3b, KOBAJIECHTHAS HEMOISIPHAs
CBsI3b, MOHHAS CBSI3b. MeXaHW3MBbI 00pa30BaHUSI KOBAJCHTHOW M MOHHOW CBS3H.
DNEKTPOHHBIC U CTPYKTYPHBIC (POPMYIIBI BellecTB. KaTHOHBI 1 aHUOHBI.

Kpucramnnueckue u amop¢Hbie BeriecTBa. THUIBI KpUCTAIITNYECKUX PEIIETOK:
MOHHAsA, aTOMHAs1, MOJICKYJISIpHAS U UX XaPAKTEPUCTUKH.

Crenenb okucieHus. OnpeseneHne cCTerneHel OKUCICHUS aTOMOB B OMHAPHBIX
coenmuHEeHUAX.  OKHCIHUTENbHO-BOCCTAHOBHUTENIbHBIE  peakuuu.  [Ipouecchbl
OKHUCJIEHUS U BOcCTaHOBiIeHHs. OxkuciuTenu U BoccTaHoBUTENH. CocTaBieHUe
YPaBHEHUI NPOCTHIX OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI M paCCTAHOBKA
B HUX KO3 (UIIUEHTOB METOI0M AJIEKTPOHHOTO OanaHca.

DKCIEpUMEHTAIIBHOE U3YYCHUE BEILIECTB U SIBJICHHI:

O3HAaKOMJIEHUE C 00pa3laMyd METAJJIIOB U HEMETAJLJIOB;

MOJICJIMPOBAHUE CTPOEHUS MOJEKYJ IpU TOMOIIM PHUCYHKOB, MOJIENEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIT;

MPOBEJECHUE  ONBITOB, WJUIIOCTPUPYIOIIUX  MOPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3JIOKEHHUS], COSTUHEHUS ).

MexnpeaMeTHbIe CBSA3H

Peanmnsanuss MeXNpeIMETHBIX CBS3€M NP W3YYEHMM XMMHM B 8 KJlacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHWE KakK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U TIOHATUM, IPUHSTHIX B OTAEIbHBIX €CTECTBEHHBIX HAYKaX.

OO01Me ecTeCTBEHHO-HAYYHBIE TIOHSTHS: ABJICHHUE (MPOLECC), HAYYHBIHN (aKT,
rUNoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KilacCU(UKAlMs, MNEePUOIUYHOCTD,
HaOJIIOICHNE, DKCTIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHNE, MOJICTTh.

®dusnka: SBICHUS TNPUPONBI, (UBUYECKUE SBJICHUS, BEIICCTBO, TEIIO,
bu3nueckue BEIMYMHBI, CJAWHHIIBI HW3MEpPEHUs, O00bEM, Macca, arperaTHbIC
COCTOSIHUE BELIECTBA, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, MOJIEKYJIA, CTPOCHUE
ra3oB, >KMJAKOCTEH M TBEPIbIX (KPUCTAUIMYECKUX) TEJ, DJICKTPUUECKUU 3apsil,
KOJIMYECTBO TETIOTHI.

buonorus: 6uocdepa, porocuHTe3, IpoIIeCCHl 0OMEHAa BEIIECTB.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaNIbI, TOPHBIE TTOPO/IbI, MTOJIC3HBIC
MCKOIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

TexHonorus: TexHocdepa, IPOU3BOICTBO, XUMUYECKUE TEXHOJIOTHH, ChIPhE,
KOHCTPYKIIMOHHBIE MaTEPUAIBI.



9 KIIACC

BemecTBo U XMMHUYECKasI peaKUMs

[ToBTOpeHHe W yriyOneHHe 3HAaHUM OCHOBHBIX DPa3lesioB Kypca 8 Kiacca.
Crpoenune atomoB. CBOMCTBa aTOMOB XUMHUYECKHX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
U KAuyeCTBEHHbIC XapaKTEPUCTUKU (paguyc, 3JIEKTPOOTPULIATEIBHOCTb, DHEPIHS
noHmzarmn). [locnenoBaTenbHOCTh 3aMIOTHEHHS SJIEKTPOHHBIX OpOHUTaIeii aTOMOB
MaJbIX MepuooB. OCOOCHHOCTH 3alOJHEHUS DJIEKTPOHHBIX OpOUTaNeld aTOMOB
OonpmMx mnepuoAoB. lleproguyeckas cucTeMa XMMUYECKHUX AJIIEMEHTOB B CBETE
MPEACTAaBICHUM O CTpoeHMM aroma. CTEneHb OKUCIECHHUS W BaJEHTHOCTD.
[IpencrasieHue 0 NEPUOIUIECKON 3aBUCUMOCTA CBOMCTB XMUMHUYECKUX JIEMEHTOB
(371EKTPOOTPULIATENBHOCT, OKHCIIUTEIIHO-BOCCTAHOBUTEIILHBIE CBOIICTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCUIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpAOM, XHJIKOM U Ta3000pa3HOM
COCTOSIHUM. Buabl XUMHUYECKOW CBA3U: HOHHAs, KOBAJICEHTHAs (HEMOJISIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-aKIENTOPHBIM MeXaHU3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3H.

MexxMoneKysipHble B3auMOJEHCTBUS (BOJOpOJHAs CBsI3b, CHIbl BaH-mep-
Baanbca). Tumbsl KpUCTANTMYECKUX PEUIETOK — aTOMHAas, MOHHAs, METaJTHYECKas,
MOJIEKYJIIpHAsI — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUMNA KPUCTAJUIMYECKON PEIIETKU U BUIa XUMHUUYECKOW CBS3H.

OCHOBHBIE  3aKOHOMEPHOCTHM  MPOTEKAHUS  XUMHUYECKHX  PEAKIUU.
Knaccuduxanys XUMUYECKUX pEaKIUi MO pa3IuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy Yy4YacTBYIOIIMX B PEaKIMU BEIIECTB, MO TeIIoBoMy dddexrty, Mo
U3MEHEHUIO CTETICHEH OKMUCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, TIO
YYaCTHIO KaTaau3aTropa, o arperaTHOMY COCTOSIHUIO pEarupyrolnX BEIECTB).

DJIEMEHTBl XUMHUYECKON TEPMOANHAMUKHA. DHEPreTUKAa XUMUYECKUX PEAKIIAM.
TernoBol >PheKT XUMUYECKON peaknuu. DK30- U SHIOTEPMUUYECKHE PEaKIIUU,
TEpPMOXUMHUYECKUE ypaBHEHUS. 3akoH ['ecca u ero cieacTBusd. BeruucieHus mno
TEPMOXHUMUYECKUM YPABHECHUSIM.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOM pEAKIMHU. 3aKOH JCHCTBYIOIIUX Macc.
DaKTOpPHI, BIUAIOIIAE HA CKOPOCTh XMMHUYECKON pEaKklyHh. JDHEPrusi aKTUBAI[UH.
[Tonsitue o katammuze. Gepmentol. UTHTHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [Torstue o
XAMUYECKOM paBHOBecuu, npunuun Jle Illarense. VYcnoBus cMemeHus
XUMHUYECKOTO paBHOBeCHUS. PaKTOphI, BIMSIOMIMNE HA COCTOSHHE XHMHYECKOIO
paBHOBecusa. IIporHo3upoBaHue  BO3MOXKHOCTHM  IMPOTEKAHUST  XUMHUYECKUX
MIPEBPAIICHUA B PA3IMYHBIX YCIOBUSX HA OCHOBE MPENCTABICHUN 00 M3yYCHHBIX
AIEMEHTAX XUMUYECKOW KNHETUKHU U TEPMOJIMHAMHUKH.



OKHCIUTETFHO-BOCCTAHOBUTEIILHBIE pEaKIIMH. OxucCIUTETHHO-
BOCCTAHOBUTEIbHBIE CBOMCTBA XUMUYECKUX DIIEMEHTOB, 3aBUCUMOCTh OT CTEMECHU
OKHUCJIeHHUs. BakHble OKUCIUTENM M BOCCTaHOBUTENH. llepmanranar kamus
(xapakTtepuctuka). CocTaBieHUE YpaBHEHUN OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCMOJIb30BaHUEM METO/Ia JIEKTPOHHOTO OanaHca.

DNeKTpoNUTUYECKasT Auccouranus. XUMHYECKHE PEaKluh B PacTBOpPaAX.
Teopus 3JIeKTPOAUTHYECKON Arccolranun. PacTBopenne kak PU3nKo-xuMu4ecKui
npouecc. IloHsTne o0 ruAparax MW KPUCTALIOTHIpATax. OJEKTPOIMUTHI U
HEIJEKTPOIUTh. KaTtvoHbl, aHWOHBL. MeXaHU3M AUCCOIMALUM BEIIECTB C
Pa3JIMYHBIM BUJIOM XUMUYECKOU CBSI3U. CUIIBHBIE U clIa0bIe ANEKTPOIUTHI. CTENEHb
JUCCOLMALINY, KOHCTaHTa Juccounanuu. LoHHOE TPOU3BENECHHE  BOJBDL.
Bonopoausiii mokazarens. WHIUKATOpPBI. DIEKTPOJIUTHYECKAS JTUCCOIMAITUS
KHCJIOT, OCHOBAHMI M COJICH.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKAHUS peaKuii HOHHOTO OOMEHa.
MouekynsipHbie, TOJTHBIE U COKpaIlEHHbIE HOHHBIEC ypaBHEHUs peakiuii. CBOMCTBa
KHUCIIOT, OCHOBAaHHW W COJIEHl B CBETE MPEJCTaBICHUN 00 3IEKTPOIUTUYECKOMN
nucconuanuu. KauecTBeHHbIE peaKIMKy Ha HOHBI.

I'mapomm3 coneid. oHHBIE ypaBHEHUS THPOIU3a COJNIEH. XapakTep Cpelbl B
BOJHBIX PACTBOPAxX COJIEH.

OKCIIEpUMEHTAIbHOE HM3Y4Y€HUE BEIIECTB U SIBJICHUI: O3HAKOMJIEHUE C
MOJEISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKHX BEUIECTB — METAIOB U
HeMeTaJuioB (rpaduTa U anmasa), CI0XKHBIX BEIECTB (XJIOpHIa HATPHS);

UCCJIEIOBAHNE 3aBUCHMOCTH CKOPOCTH XUMUYECKON PEAKIIMU OT BO3AEUCTBUS
pa3nuYHbIX (PAKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOLTUE 00PATUMOCTh XUMUUYECKHUX PEaKIINM;

WCCJIEIOBAHUE BJIEKTPONPOBOJAHOCTH PACTBOPOB, NpOLECCa AUCCOLMALMU
KHCJIOT, IIIeJI0YEeH U COJICH;

MPOBEJICHUE ONBITOB, WJUTIOCTPUPYIOIIUX NPU3HAKKA MPOTEKAHUS PEaKIIM
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);

MpUMEHEHUE UHANKATOPOB (JITaKMyca, METWIIOpamka U (deHondTanenna) ais
OMpeIeJICHHs XapaKTepa Cpelibl B paCTBOpPax KUCIOT, OCHOBAHUM U COJIEH;

MPOBEJICHUE  ONBITOB, HWJUIIOCTPUPYIOIIUX  MNPUMEPHI  OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakiuii (rOpeHHe, peaKkiiuy Pas3yIoKEHUs, COSTUHECHUS );

pacrio3HaBaHWE€ HEOPraHWYECKUX BEIIECTB C TMOMOIIbI KAaue€CTBEHHBIX
pPEaKUHil HA UOHBIL;

pelIeHre  SKCIEePUMEHTANbHBIX 3a7ad 1o TeMmam: «OKHUCIUTENbHO-
BOCCTAHOBUTENbHBIE peakiuu», «l'uaponu3 conei», «INEKTPOIUTHUECKAS
JUCCOLIHAITIS.

HemeTtanibl 1 ux coeiuHEeHUs



OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOEHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEHIECTB, aIOTponus. OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HEMETAUIOB. (CpaBHUTENbHAS XapaKTEPUCTHUKA
COEIMHEHUII HEMETAJIJIOB.

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEI[ECTB — rAJION€HOB. XMMUYECKHE CBOMCTBA Ha MpUMeEpeE XJopa (B3auMOICHCTBIE
C MeTaJUlaMH, HEMETaUlaMH, BOAOW, Iienodamu). XiopoBoaopon. ConsHas
KUCJIOTa, XMMHYECKUE CBOMCTBA, MOJy4YECHUE, NMpUMEHEHUE. [lelicTBhe Xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBEKa. BaxkHenme XI0puabl U UX HaX0XKICHUE B
npupoze. [IoHaTre 0 KHCI0poACOAEPKAUX KUCIOTAX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucienus. CTpoeHrne U pU3nyecKre CBOMCTBA MPOCTHIX BEILIECTB — KUCIOPOAA U
cepbl. AJUIOTPOIHbIE MOJU(DHUKALIMK KHUCIOPOJA U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJICHCTBHME C HEMETaJIaMH, MeTaJJlaMd, KOHIICHTPUPOBAHHBIMU
a30THOM M cepHOM kuciotamu). CepoBoAOpOJ, CTpoeHHe, (U3NUECKUe WU
XMMHUYECKHUE CBOMCTBa (KHCIOTHBIE M BOCCTaHOBUTENIbHbIE CBOWCTBA). OKCHABI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCHUI0B. CepHUCTas KHCIOTa U €€ COJU.
CepHas kucnoTa, pu3nueckue 1 XMMHUYECKHEe CBOMCTBA (00IIMe KaK MpeICTaBUTENs
KJj1acca KucioT ¥ crneurduueckue). Cou cepHOil KUCIOThl. XUMUYECKHE pEaKlny,
JeKalie B OCHOBE IMPOMBIIUIEHHOTO CHOco0a MOMY4YeHHs] CEpHOM KHCIIOTHI.
[IpencraBneHuss 0 XMUMUYECKOM MPOU3BOJACTBE U CBA3AHHBIX C HUM MpPOeccusx.
[IpumeHeHue cepHOl KUCIOTHI U cynb(paToB. KauecTBeHHbIE peaKkIuu Ha CYIb(UT-
, Cynbpua- U cynb(aT-aHUOHbI. HaxoxaeHue cepbl U €€ COETUHEHUN B MPUPOJIE.
XUMUYECKOEe 3arps3HEHHE OKPYKAIOIIEH Cpebl COSAMHEHUSIMU Cepbl (KUCIOTHBIE
JOKIH, 3arpsi3HEHUE BO3/1yXa), CIIOCOOBI €ro Mpe10TBPALLECHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHN OKUCIICHUSI.

A3OT, pacmpocTpaHeHHe B Npupoie, (pusnueckrue U XUMUYECKHE CBOWCTBA
(B3aMMOJENCTBHE C METAJUIaMH, BOAOPOAOM, KuciaoponoM). KpyroBopor azora B
npupoje. AMMHAK, ero (u3MUYeCKHMe M XHMHYECKHE CBOMCTBA (OKHUCIICHUE,
OCHOBHBIE CBOMCTBA BOJJHOTO PACTBOPA), IPUMEHEHHE U MOJyYEHUE B JIa0OpaTOpuu
U MpOMBINUIEHHOCTH. WMOH aMMOHHUS, JOHOPHO-aKUENTOPHBIA MEXaHU3M €ro
obOpazoBanusi. Conu amMMOHHUA, UX (UBWYECKUE U XHUMUYECKUE CBOICTBa
(pa3nokeHue M B3aHMMOJEHCTBHE CO IIeJIoYamH), NpuMeHeHue. KauecTBeHHas
peakiusa Ha noHbl ammoHus. Okcuasl azota (I, 11, 1, 1V, V). Azotucras kucmnora.
ABOTHas KHCIIOTa, €€ MoTyYeHue, ((U3nYecKrue U XMMUYECKUE CBOMCTBA (001I1E KaK
MpeACTaBUTENs Kjlacca KHUCIOT U creuuduueckue), mpuMeHeHue. XUMUYECKUe
peaklnH, JeKallhue B OCHOBE MOJYYEHUSI a30THOM KUCIOTHI B MPOMBILIIIEHHOCTH.



Hutpatsl 1 HuTpuThl. KauecTBeHHbIE peaklMd HAa HUTPAT- U HUTPUT-AHUOHBI.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JIOK]IM, 3arpsI3HEHUE BO3/1yXa, IOYBBI U BOJIOEMOB).

docdop, amnorponnbie Mmogudukauu Gocdopa (6enbiii 1 kpacHbi Gocdop),
bu3MYecKue 1 XUMUYECKHUE CBOMCTBA (B3aMMOICHCTBHE C METaNIAMH, KUCIIOPOJIOM,
rajJloreHamMH, KOHIICHTPUPOBAHHBIMU a30THOW U cepHOM kucioramu). OKCHIbBI
dochopa (I, V), dochopnas kuciora, puznyeckue M XUMHUYECKHUE CBOMCTBA,
noyueHue. KauectBenHas peaknmst Ha ¢ocdar-uonsl. [IpencraBieHuss o
ranorernax ¢ocdopa (I, V).

[TonsiTHE O MUHEPATBHBIX yIOOpeHHIX. A30THBIC, (HOCHOPHBIC, KOMIUICKCHBIC
ynoopeHusi. XMMHUUYECKOe 3arpsi3HEHUE OKPYKaroIIel cpejibl COeTMHEHHUSIMU a30Ta
u docdopa.

Oo6mas xapakrtepuctuka 3neMeHToB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIC CTEIICHN OKUCICHUSI.

VYrnepoa, amnorponssle Mogudukanuu (rpadur, anmas, QysuiepeH, rpadeH,
HAaHOTPYOKM), (UBHMUECKHE W XUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB
(B3aUMOJICHCTBHE C METaNIaMU, HEMETalIaMH, KOHIIEHTPUPOBAHHBIMU a30THOM U
cepHoil kucinoramu). [lonsitue 06 ancopOunu. KpyroBopot yriiepoaa B mpuUpoJe.
Oxkcuppl yriaepoaa, ux GU3NYECKUe U XUMUYECKHE CBOMCTBA, IEUCTBUE HA JKUBBIC
OpraHU3Mbl, MMOJTYYEHUE U MPUMEHEHUE. DKOJOTHYECKHUE MPOOIEeMBbl aTMOC(EDHI,
cBs3aHHBIE ¢ okcuaoM yriepona (1V). YronbHas kuciora u ee conu, ux Gu3ndeckue
U XHMHYECKHE CBOMCTBA, TIONydeHWEe W  mNpuMeHeHune. KapOoHartsl,
THApOKAapOOHAThl, WX CBOWcTBAa. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIWIIMHE, TPOMBIILICHHOCTH W CEIHCKOM
XO34UCTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepojaa: yriieBOAOpOasl (METaH, 3TaH, HTHJICH, alleTHIICH), 3TAHOJI, TIUIEPHH,
yKCyCHasi kucioTa. [IpupoaHbie HCTOYHUKH YTICBOJAOPOIOB (YTroJib, IPUPOIHBINA
ra3, He)Th), MPOAYKTHI MX MEPEPaOOTKH, UX POJb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTue 0 OMOTOTUYECKUA BaXKHBIX OPTaHUYECKUX BEIIECTBaX — JKHUpax, OeyKax,
yraeBojax — W WX POJIM B JKU3HM dYelioBeKa. EJIMHCTBO OpraHWYecKUx U
HEOPTaHWYECKUX COCTMHCHUM.

KpemHuuii, ero ¢usmyeckue U XHUMHUYECKHME CBOWCTBA (B3aMMOJIEHCTBHUE C
MeTaJUlaMH, KUCJIOPOJIOM, YIJIEPOJOM, TaJIOTeHaMu), MOJyYeHue U MPUMEHEHUE.
Ponw kpemuus B npupoje u texuuke. Oxkenna kpemuus (1V), kpemHueBasi Kuciora,
CUJTMKATHI: (PU3UYECKUE U XUMUYECKHUE CBOMCTBA, TTOJTYICHHUE U IPUMCHECHHE B OBITY
Y TIPOMBIIIICHHOCTH. BaskHeWIme cTponuTeaIbHbIe MaTepraibl: KepaMHUKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.



bop. Ocobennoctu crpoenust atroma. OO1IMe NpeacTaBieHus: 0 PU3NUECKUX U
XUMUYECKUX CBOMCTBax. bopHas kucmnora.

DKCIEPUMEHTAIBHOE U3YUEHNE BEIIECTB U SBJICHUM:

O3HAKOMJICHHUE C 00pa3IiaMu MPUPOTHBIX XJIOPHUIOB (TATIOTCHHUIOB);

IPOBEJICHUE OMBITOB, OTPAXKAIOUMX (HU3HUECKHE U XUMHUYECKHE CBOWCTBA
raJIOTEHOB U UX COEAUHEHUN;

W3YUYEHHE CBOMCTB COJSTHOM KHUCIIOTHI;

IIPOBEICHHE KAaYE€CTBEHHBIX PEAKIUU Ha XJIOPUA-, OPOMHU- U UOAUA-UOHBI U
Ha0JI0/ICHUE PU3HAKOB UX MPOTEKAHMS;

O3HAKOMIJIEHHUE C 00pa3liaMu CEPhI U €€ MPUPOIHBIX COCTUHEHHIA;

HaOMOJIeHue  mpolecca  OOyrJiMBaHUs — caxapa  1HOJ  JEWCTBHEM
KOHLIEHTPUPOBAHHON CEPHOU KUCJIOTHI;

U3Y4YeHUE XUMHUYECKUX CBOMCTB pa30aBIEHHON CEPHOM KHUCIIOTHI;

IIPOBEICHHE KaYECTBEHHBIX PEAKIUI HA CYIb(UI-, CYTbPUT- U CYIb(PaT-UOHBI
U HaOJIOZIeHUE MPU3HAKOB UX MIPOTEKAHUS;

O3HaKOMJIEHWE C (U3NYECKUMHU CBOMCTBaMHU a3oTa, (Gochopa U HX
COEJIMHEHUM, 00pa3iiamMu a30THBIX U POCPOPHBIX YIA0OPEHHI;

MOJIy4eHHe, COOMpaHue, paclio3HaBaHUE W HM3YYEHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBEJCHNE KAUYECTBEHHBIX PEAKIMi HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-noHbI U U3yUCHUE MPU3HAKOB UX MPOTEKAHMUS;

M3YYEHHE B3aUMOJECHCTBUS KOHIIEHTPUPOBAHHOM a30THOW KUCIIOTBI C MEABIO,
CBOMCTB (hoCHOPHON KUCIOTHI U €€ COJIeH;

O3HAKOMJIEHUE C MOJIETSIMU KPUCTAIIMYECKUX PEIIETOK anmasa, rpadura u
¢dynnepeHa, ¢ MpoLEcCOM aJcOpOLUU PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM
YIJEM U yCTPOMCTBOM IPOTHUBOra3a;

NOJIy4eHHe, cOOMpaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTIJIEKUCIIOTO
rasa;

IpOBEJCHNE KAueCTBEHHBIX peakUuWid Ha KapOOHAT- M CHJIMKAT-UOHBI H
U3Y4YEHHUE NPU3HAKOB UX IPOTEKAHMUSI;

U3y4eHUE B3aMMHBIX MTPEBPAILLCHUI KapOOHATOB U THAPOKApOOHATOB;

O3HAKOMJIEHME € oOO0pa3laMud MPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKUHUEN CUITUKATHON ITPOMBIIIIEHHOCTH;

pEelIeHNe 3KCIEPUMEHTANIBHBIX 3a/a4 110 TeMe «Ba)kHelme HeMeTaIbl 1 UX
COEIMHEHHUSD.

MeTtasnibl 1 MX COeIUHEHUS

O6mrue croiicTBa MeTayloB. OO1Iast XapaKTePUCTUKA XUMUYECKUX JIEMEHTOB
— METAJIJIOB HA OCHOBaHUU UX NOJI0KeHUA B [leproanyueckoil cucTeMe XMMUYECKUX
anemenTtoB J[. M. MenaeneeBa u crpoeHust atomoB. Mertamisl A- u b-rpynm.



CrtpoeHne NMpoCThIX BEMIECTB — METALIOB. MeTamn4eckas CB3b U MEeTalInYecKas
KpUCTaJUIMuecKas penieTka (MpUuMUTHUBHAs KyOndyeckas, 00bEMHO-TIEHTPUPOBAHHAS
KyOuueckas, IPAHENEHTPUPOBAHHAS KyOnueckas, reKcaroHajJbHas
MJIOTHOYIIaKOBaHHAs). 3aBUCUMOCTh (DU3UUYECKUX CBOMCTB METAJLUIOB OT CTPOCHUS
KPUCTAJUIOB.  DJEKTPOXUMHUYECKUWA psAd  HampsokeHud  MertamuioB.  OOmue
XUMHUYECKUE CBOMCTBa MeTamioB. OOmue crnocoObl MOTy4YEeHUsT METalIoB,
METaJuTyprus. DIEKTPOJIU3 PACIlJIaBOB U PaCTBOPOB COJIEH KaK OJMH M3 CIIOCOOOB
noJry4eHusi MetasuioB. [IoHATHE 0 KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI
ux oT Kopposuu. CriaBbl (CTajib, YyryH, AOpPAIIOMUHUN, OpoH3a). [Ipumenenune
METaJUIOB U CIIJIAaBOB B OBITY M MPOMBIIIIJICHHOCTH.

Memannwvt A-2pynn

[Ilenounbie MeTamibl: nonoxeHue B [leproanueckoil cucTeMe XUMUYECKUX
sanemeHToB . 1. MenpaeneeBa, CTpO€HHE MX AaTOMOB, HAXOXJIEHUE B MPUPOJE.
dusnyecKkue U XMMUYECKUE CBOMCTBA (HA IpUMEpe HATPUS U Kaius), MOJIyYeHUE.
Oxkcuapl ¥ TUIPOKCHUIBI HATPUS U Kanusl. [I[puMeHeHre MeN0YHbIX METAIJIOB U UX
coeMHEeHU. buosornueckast poiab HaTPUsS U KaJusl.

[[lenoyHO3eMENbHBIE METAUIBI MarHuil HW  KaJblMW: TIOJIOKEHHE B
[Teproanueckoii cucteMe xuMuieckux 3meMeHToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJeHHEe B Ipupojie. PU3nuecKkue U XUMUYECKUE CBOMCTBA MarHusi U
KaJblUsl. BaxkHeillre coeIMHEeHNs Kaablns U MarHus (OKCUJl, TUIPOKCHI, COJIH),
CBOMCTBa, MpUMEHEHHE. JKeCTKOCTh BOJIBI U CIIOCOOBI ee ycTpaHeHus. Kpyropopor
KaJIBIUSI B IPUPOJIE.

AunroMuHUN: TTo10keHne B [leproindeckor CucTeMe XUMHYECKUX 3JIEMEHTOB
J. 1. Menneneesa, cTpoeHuE aToMma, HaxOXKIECHHE B npupone. Puznueckue u
XUMHUYECKHE CBOMCTBA aTtOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
antoMuHus. [I[puMeHeHne aTtOMUHUS U €r0 CIUIaBOB.

Memannwot b-2pynn

OOmiast xapakTepucTHKa MeTauioB b-rpynm (HOOOYHBIX MOATrpYyMM):
nojnoxkennue B llepuommueckor cucreme xumuueckux dnemeHto . U
MenpeneeBa, 0COOCHHOCTH CTPOEHHUS aTOMOB. SIBJICHUE «IIpOBaay AJIEKTPOHA HA
puUMeEpe CTPOEHUSI aTOMOB XpOMa, MeJiu, cepedpa. BareHTHbIE COCTOSTHUS aTOMOB
d-2JIeMEHTOB, CTENEHH OKHCJICHHS AaTOMOB B COCJIMHCHHSX. 3aBHCUMOCTh
KHCJIOTHO-OCHOBHBIX CBONCTB OKCHIOB M THAPOKCHIOB META/UIOB OT 3HAYCHUS
CTEIIEHH OKUCIICHHS DJIEMEHTa B COCIMHEHHM (HAa MPUMEPE COCIMHEHUN Xpoma).
[TepBoHauUaNbHBIE IPECTABICHUS O KOMIUIEKCHBIX COEUHEHHUSIX.

Menp u cepeOpo: CTpOE€HHE aTOMOB, CTENEHU okucieHus. OOIue KpaTKue
npeAcTaBieHus O (U3UYECKHMX W XHUMHUYECKHX CBOWMCTBAX MPOCTHIX BEIIECTB
(B3aUMOJEHCTBUE C KUCIOTAMU-OKUCITUTENSIMHU), 00 UX OKCUIAaX, THUJIPOKCUAAX U



coJisiX, UX npumeHeHuu. [IpeacraBieHuss 06 aMMHaYHBIX KOMILIEKCaxX cepedpa u
Meu. KauecTBeHHbIE peakIuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cTpoeHue aToMa, CTENEeHb OKUCIEHUS. XapaKTepUCTHKa (GU3NYECKUX U
XUMUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCHA M THIAPOKCHIA.
KaudecTBeHHbBIE peaKIIMu HAa KaTUOHBI IIMHKA.

Kenezo: cTpoeHue aroma, CTENeHH OKHcIeHUs. HaxoklneHue B mpupoje.
duznyeckre U XUMUYECKHUE CBOMCTBA JKeJie3a, MpUMEHEeHHe. bruonorudeckas poJib
xenesza. Oxcuapl, rugpokcuansl u conu keneza (1) u xeneza (Ill), ux cocras,
CBOMCTBa U nostyyeHue. KauecTBeHHbIE peaklinK Ha KaTHOHBI JKele3a (2+) 1 xkenes3a
(3+). Uyryn um cranb — cmiaBbel >kene3a. [Ipom3BojicTBO yyryHa W cCTaju.
DKoJIoTUYecKre MPoOIEMBbI, CBI3aHHBIEC C METAJLUTYPTHYECKUMHU MPOU3BOJICTBAMHU.

DKCIEpUMEHTAIBHOE U3YUYCHUE BEIIECTB U SIBJIICHHI:

O3HAKOMJIEHHE ¢ o0pa3llaMd METAJIOB M CIUIaBOB, UX (PU3HMUECKUMHU
CBOMCTBaMU;

MOJEIUPOBAHNE METAINYECKON KPUCTAINIMUECKON PEIIETKY;

M3YUYEHHE B3aUMOJICHCTBUS METAIIJIOB C BOJIOH, C paCTBOPaMHU COJIEH U KUCIIOT,
MCCJIEIOBAHKE TIPOIIECCOB AJIEKTPOJM3a pacTBOpoB xyopuna meau (ll) u noauna
KaJIsl, KOPPO3UHU METAJIJIOB,;

M3y4ye€HHE OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIOB KaJIbI[Us M HATPUS C
BOJIOM, UX TUJPOKCHIOB — ¢ okcuaoM yriepona (1V) u kucnoramu;

U3Yy4YeHHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJBIIUS, )KECTKON BOBL;

M3yYEHHUE TIPOIIECCOB TMOJIYYECHHS THUIAPOKCHUIOB >KeJe3a, UX XUMHUYECKUX
CBOICTB;

M3y4YeHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKI[MN Ha MOHBI (MarHusl,
KaJIbLIMS, aJTIOMUHMS, [IMHKA, Jkene3a (2+) u xkenesa (3+), meau (2-+);

HaOJIOICHUE U OMHCAHUE OKpAIllMBaHUS TJIAMEHU MOHAMU HATpHSs, Kallvsi U
KaJIbITUS;

uccinenoBanne am(GOTEPHBIX CBOWCTB THIPOKCHUIA ATIOMHUHUA, THAPOKCHUIA
xpoma (I11) u ruppokcua nuHKa;

pelIeHre SKCIEPUMEHTANbHBIX 33/1ad 1o Teme «BaxkHelue mMeTamibl U ux
COCTMHEHUSD.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa 1 Marepuanbsl B MOBCEIHEBHOW KW3HM 4YeJIOBEKa. BaxHeumue
BEI[ECTBA M MaTepualbl, 00JIaCTH MX MPUMEHEHHs. be3ornacHoe MCIoIb30BaHUE
BCIIIECTB M XMMHUYECKHX peaknuii B ObITy. llepBas momomp mpu XUMHYECKHUX
0’KOTaxX M OTPaBJICHUSIX.

Hogble maTepuanbl ¥ TEXHOIOTUU. [IpUHIIUIIBI «3€JIEHON XUMUN.



OCHOBBI DKOJIOTUYECKON TPaMOTHOCTH. XHUMHUSI U 370pPOBbE. 3HAUYCHUE
M3y4aeMbIX XMMHUYECKHX JJIEMEHTOB M MX COCIWHCHHH 1 (PYHKIIMOHUPOBAHUS
opranu3zMa 4esoBeka. [IoHsTHE 0 37J0pOBOM 00pa3e KU3HHU.

XUMHYECKOE 3arpsi3HEHNE OKPYKAIOIeH cpebl. IKOJOTHIECKUE TPOOIICMBI,
CBSI3aHHBIE C COCIMHEHUSIMH YTIIEPOJa, a30Ta, CEPhI, TKEIBIX MeTauoB. [loHsaTHEe
o IIJIK. Poip XumMuu B pelieHuH 3K0JIOTHIECKHUX MPOOIeM.

DKCHEPUMEHTAIbHOE M3YYEHHE BEIIECTB M SBJICHUN: O3HAKOMIJICHUE C
oOpasiiaMu MaTepHalioB (CTEKJIO, CIUIaBBI METAJJIOB, MOJIMMEPHBIC MaTEpHaIbI),
ONPEAECICHUE KUCIOTHOCTH NPUPOAHBIX BOJ, MOAECIMPOBAHUE MpOIECcca
oOpa30BaHUsI KUCIIOTHOTO JO0X/IS, H3YYCHHE €T0 BO3ACHCTBUS HA MaTSPHAIIHI.

IloBTOpeHHe U 00001IeHHMe 3HAHMH OCHOBHBLIX pa3iejoB KypcoB 8-9
KJIACCOB

[Tepronnueckuit 3akoH u [lepuoanueckasi cucteMa XMUMUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUN O CTPOCHUSI aTOMAa. 3aKOHOMEPHOCTH B U3MEHEHHUM CBOMCTB
XUMHUYECKUX JIEMEHTOB U UX COCAMHEHUN B IEPUOJAX U IPYIIaX.

CtpoeHue BelecTBa B TBEPIOM, KUIAKOM U Ta3000pa3HOM COCTOSIHUH. BuJibI
XUMUYECKOUN CBSI3U. 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THMNA KPUCTAIIUYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudpukanuss XUMHUECKHUX PpEAKIUA M0 Ppa3IM4HbIM  IpPU3HAKAM.
[IporHo3upoBaHre BO3MOKHOCTHM NPOTEKAHUS XUMHUYECKHX IIPEBpPALICHUN B
Pa3IMYHBIX YCJIOBUSIX HAa OCHOBE IIPEJICTABICHUM XWMHUYECKOM KHUHETUKU W
TEPMOJIUHAMUKH.

XUMHUYECKHE PeaKkuu B pacTBopax. ['maponns coseil. Peakuum okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCIJIOT, OCHOBaHHMHW M COJCH B CBeTe MPEACTABICHUNA 00
JNEKTPOJUTHYECKON  JUCCOUMALMUA U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuusX.

Mestcnpeomemnmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUH XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 WCIIONb30BAaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK YU TIOHSATU, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHbIE TTOHTHS: ABJIEHHUE (MPOIECC), HAYYHBIHN (aKT,
TUIIOTEe3a, TEOpHs, 3aKOH, aHajiu3, CHHTE3, KilacCudUKalUs, MNEPUOJIUYHOCTb,
HaOIIOICHUE, DKCIIEPUMEHT, MOJICIHPOBAHUE, U3MEPEHUE, MOJECIb, TEXHOJOTHS,
MaTepualbl.

®dusnka: BEMIECTBO, TeO, (U3NYECKUE BEIUYUHBI, CIUHHIIBI U3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbI U MOJICKYJIbI, arperaTHbhIe COCTOSTHUE
BEILIECTBA, CTPOCHHME Ta30B, >KUJIKOCTEH M TBEPABIX (KPUCTAUIMYECKHUX) Te,
KPUCTaJUIMYECKas PELIETKA, SJIEKTPOH, AIPO aTOMA, POTOH, HEUTPOH, HOH, HYKJIH]I,



U30TONbI, KBaHTHI, PAIMOAKTUBHOCTh, alb(a-, OeTa- W TraMMa-u3jIy4eHHe,
AIIEKTPUUYCCKUI 3apsii, TPOBOJIHUKH, MOJYIPOBOIHUKH, TUIICKTPUKH, COJTHEUHBIN
CIIEKTp, pa3jioKeHue 0e0ro CBeTa B CIEeKTP.

buonorus: sxocucrema, ouocdepa, hoTocuHTE3, IPOIIECCH 0OMEHA BEIIECTB,
MUHEPAJIbHBIC YAOOPEHUS, MHUKPOIJICMCHTBI, MAaKPO3JICMEHTHI, ITHTATCIbHBIC
BCIIIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpPaIIbI, TOPHBIC TOPOIBI, TIOJIC3HBIC
MCKOIIaeMbIe, TOTUINBO, BOJHBIC PECYPCHI, TUIAaHETa 3eMJIS.

TexXHOJIOTHS:  CTPOUTCIBHBIE  TEXHOJOTHH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTHH, TEXHOJIOTHH JICKTPOHHON MPOMBIIIJICHHOCTH, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI [TIPOIPAMMBI 110 XUMUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUS (YTJIYBJIEHHbIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATEIbHON JI€ATEIBHOCTU 00pa30BaTEIbHON OpraHU3aluil B COOTBETCTBHUHU C
TPaAULIMOHHBIMU POCCUMCKMMH COLMOKYJIBTYPHBIMH U JTyXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSIMU, TPHUHATBIMH B OOIIECTBE NpPaBWIAMH M HOPMaMu MOBEACHUS U
CIOCOOCTBYIOT IIpOLECCAaM CAMOIIO3HAHMUS, CAMOPA3BUTUS M COLUAIM3ALUU
oOydJarommxcs.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYarOLIUXCS
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTHBHBIX LICHHOCTHBIX OPUEHTALUW W
pacIIMpEHUE ONbITA ACATEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUS:

IIPOSIBJICHUE ILICHHOCTHOI'O OTHOLIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAay4YHOMY U UCTOPUYECKOMY HACIICINIO, IOHUMAHHUE 3HAYEHUsI XUMUUECKON HAyKU
Y TEXHOJIOTMH B JKU3HU COBPEMEHHOTO 00IIECTBa, B Pa3BUTUU SKOHOMUKH Poccun
U CBOETO PETHUOHA,;

2) rpamaaHCKOro BOCIIUTAHUS:

NPEACTABICHHE O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, IMPOSBICHUE KOMMYHUKATUBHOM KYyJbTYphl B
pa3zHOOOpa3HON COBMECTHOM 1E€ATEIBHOCTH;

CTpEMJICHHE K B3aMMOINOHMMAHHIO U B3aUMOTIOMOIIH B Ipoliecce y4eOHOH U
BHEYUEOHOM! JeSTeIbHOCTH;

TOTOBHOCTh OLICHMBATh CBO€ IIOBEICHHUE M IIOCTYNKU CBOUX TOBAPUILEH C
IIO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUS IOCJIENCTBUN
MTOCTYTKOB;

3) popmupoBaHUS HEHHOCTH HAYYHOI'0 NIO3HAHUA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOU pPEaKLMH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M HEOOXOAUMBIE IS
MMOHMMAHMS CYIIIHOCTH HAYYHOW KapTUHBI MUPA;

OCO3HAHHE LICHHOCTH HAYYHOT'O MO3HAHUS JIs1 PA3BUTHS KaXIOr0 YEIOBEKA U
MPOU3BOAMUTENIBHBIX CHJI OOLIECTBAa B LIEJIOM, POJM UM MECTa HayKH «XUMHUSD) B
CUCTEME HAy4HBIX NPEACTABICHUNA O 3aKOHOMEPHOCTAX pPa3BUTUA IIPUPOJBI,
B3aMMOCBS351X YEJIOBEKA C IPUPOJHON U TEXHOJIOTHYECKOU CPENION;

NO3HAaBaTeJIbHAasl MOTHBALMUA M HHTEpec K OOyuYeHHUIO0, TOTOBHOCTb U
CIOCOOHOCTh K CaMOpa3BUTHIO M €aMOOOPAa30BaHMIO, K MCCIIEIOBATEIbCKOM



NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBlIEHUWS M YPOBHS JlajJbHEHIIETro
oOyueHus;

4) BOCIUTAHUSA KYJbTYPbI 3/10POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHONIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKA Ha 3/IOPOBBIA 00pa3 >KU3HU, OCO3HAHWE TMOCICACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEeHHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30MacHOCTH TIpU  OOpallleHuu ¢
XUMUYECKAMH BEIIECTBAMH B YUECOHBIX U )KH3HEHHBIX CUTYyaITUsX;

S) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpOBaHUE TICHHOCTHOTO OTHOIICHHS K TPYIAOBOM ACSITEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKA M K MCCIIEIOBATEIBCKOM NEITEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOM B COBPEMEHHOM OOIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBA3aHHBIM C XUMHUEH, B TOM YHCIE K
npodeccusiM HaydHOU cepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpealn3alii B 3TOU
chepe;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

OCO3HAaHHE HEOOXOIUMOCTH OTHOIICHHS K MPUPOJIE KaK UICTOYHUKY KU3HU HA
3emMiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBLIIIICHUE YPOBHSI JKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX MOCJHEACTBUNA IS
OKpYXaIoIlel Cpe/bl; 0CO3HAHUE II100aTBLHOTO XapaKTepa HYKOJIOTHIECKUX MTPOOIeM
U IMyTeH X PEIICHUS; CTIOCOOHOCTh MPUMEHSTh 3HAHUSI, TTOJTy4aeMble MPU N3YYEHUU
XUMUM, JJISI PEIICHUs 3aJay, CBSI3aHHBIX C OKPYKAIOIIeW Cpenoi; aKTUBHOE
HENPUATHE NEHUCTBUM, MIPUHOCAIINX BPEI OKPYKAIOLIEH CpElle; OCO3HAHHUE CBOEU
pOJIM Kak TpaKAaHWHA W TOTPEOUTENs B YCIOBHSIX B3aHMMOCBSI3M TPHUPOIHOM,
TEXHOJIOTUYECKON U COLUAIBHOM Cpel; TOTOBHOCTh K YYaCTHUIO B MPAKTHUYECKOU
JEATEIIbBHOCTH SKOJIOTHYECKON HAMPaBICHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIC Pe3yJbTaThl O0yYarOIIMXCs, OCBOMBIIHMX IPOTrpamMMy I10
XUMHUHU OCHOBHOT'O 00111eT0 00pa30BaHusl, BKIIOYAOT:

YCBOCHUE MEXKIUCIUILTMHAPHBIX (MEXMPEIMETHBIX) TTOHITHHI, OTPasKarOIINX
MaTepHalbHOE €IWHCTBO MHpa W TMPOIECC TO3HAHUSA (BEIIECTBO, CBOKMCTBO,
DHEPTHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJIOICHNE, U3MEPCHHE, UCCIIEA0OBaHNE, SKCIICPUMEHT U JIPYTHE);

OBJIAJICHNE YHUBEPCAJIHHBIMH yUE€OHBIMHU JEHCTBUSAMH (TIO3HABATEIHHBIMH,
KOMMYHUKATHUBHBIMHM,  PETYJISTUBHBIMH),  BaXHBIMH  JUII  TIOBBIIMICHUS
3 PEeKTUBHOCTH OCBOCHHS COJACpKaHHUS ydeOHOro mnpeamera, (GpopMHUpOBaHUS



KOMIIETEHLIUM, a  TakkKe  IPOEKTHO-UCCIEAOBATENIbCKON  JesTeNbHOCTU
0Oy4Jaronuxcs B Kypce XuMuu;

CIIOCOOHOCTh MX HCIOJIb30BaTh B YUEOHOM, IMO3HABATEIHHOM U COLMATIBLHOM
MPaKTHKE.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUS

ba3oBble jornueckue geicTBUs:

YMEHHSI HCIOJIb30BaTh MPHUEMBbI JIOTUYECKOTO MBIILICHUS IPU OCBOCHHHU
3HAHUM: PACKPBIBATH CMBICT XUMHUYECKUX MOHSITHHA (BBIACIATh UX CYIIECTBEHHbIE
MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JIPYTUMU MOHSATUSIMU); aHAJIM3UPOBATh,
CpaBHUBaTh, 000011aTh, BHIOMpPATh OCHOBaHUA IS KiIacCUpUKAUU U
CUCTEMATU3AlMN XUMUYECKHX BEIIECTB U XMMUYECKHX PEAKIUi; yCTaHABINBATh
MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXTy 00bEKTaMU U3YUEHUST; CTPOUTH JIOTHYECKUE
paccyxJieHus (MHIyKTUBHbBIC, TEAYKTUBHBIC, IO AaHAJIOTHH ); MpeJjlaratb KpUTepUu
U BBISIBJISITH OOIIME 3aKOHOMEPHOCTH U MPOTUBOPEUMS B U3YYaEMbIX Ipolieccax U
SBJICHUSIX; MPOBOJUTH BBIBOABI M 3aKJIOUCHHS; YMEHHS MPUMEHSTh B IpOIECcce
MO3HAHUS MOHSTHS (TIPEIMETHBIE U METANPEIMETHBIE ), CAMBOJIMYECKHE (3HAKOBBIE)
MOJIEJIY, UCTIOJIb3yeMbIe B XUMHUU, TPEOOPa30BbIBATH MO/ICIIbHBIE TIPE/ICTABIICHUS —
XUMHUYECKUU 3HaK (CHMMBOJ JJIEMEHTa), XuMuueckas (opMyna M ypaBHEHHE
XUMHUUYECKOMN peakiy — MPU PEIICHUH YYeOHbIX 3a/1a4; C YYETOM THUX MOJEIbHBIX
MPEACTABICHUM  XapaKTepU30BaTh M3ydYaeMble XHMMHYECKHE BEIIECTBA U
XUMHUYECKUE PEAKIINH.

ba3oBble wucciaenoBareJbckue AedcTBUS (MeETOAbI HAYYHOI0 MO3HAHMS
BeILECTB M sIBJICHUII):

YMEHUSI TPUMEHATh METOJbl HAayYHOTO TMO3HAHUSI BEIIECTB U SIBJICHUM Ha
IMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOM TO3HABATEIBHON U
MPOEKTHO-UCCIIEIOBATEIbCKOM AESTEIbHOCTH;

YMEHHUSI KCIMOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUS U CAMOCTOSITENIbHO CTaBUTh BONIPOCHI; aHATU3UPOBATh (DAKTHI, BHISIBISATH
u GopMyIUpoBaTh MPOOJIEMY, ONPENETATh 1eJb W 3aJadd, COOTBETCTBYIOIIUE
pEIIeHHIO TPOOJIEMBI; IPEAJIAraTh OMUCATEILHYIO I OOBSICHUTEIIBHYIO TUIIOTE3Y
U OCYHIIECTBJISITH €€ TPOBEPKY; YMEHHS MPOBOJUTH H3MEPECHHUS HEOOXOIUMBIX
MapaMeTpoB, BBIYUCIICHUS, MOJICIUPOBAHUE, HAOIIOJCHUS U OKCIIEPUMEHTHI
(peasibHBIE W MBICJIICHHBIE), CaMOCTOSITEJIbHO TPOTHO3MPOBATH PE3YJIbTaTHI,
dbopmynupoBaTh 0000IIEHUSI U BBIBOJBI 1O pe3yJibTaTaM IMPOBEJACHHOTO OIbITA,
WCCJIEIOBAHMSI, COCTABIISITh OTUET O MPOJICIaHHON paboTe;

Pabora ¢ undopmanmeii:

YMEHUSI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHMKAX WH(pOpMAIUU (Hay4HO-

NOMyJIsipHAasl JIUTEpAaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,



pecypcbl MIHTepHeTa); aHanM3upoBaTh HHPOPMALIMIO U KPUTHUYECKH OLIEHUBATH €€
JIOCTOBEPHOCTh M HENMPOTHUBOPEUMBOCTh, OTOMpaTh M HUHTEPIPETHUPOBATH
uH(pOpMaIUIO, 3HAUMMYIO JJIA pelleHUs y4eOHOW 3ajaud; YMEHUsS TPUMEHSTh
pa3iauuHble METOAbl M (POpMyIMpOBaTH 3ampochl MPU TOUCKE U OTOOpe
uHboOpMaIuu, HEOOXOIUMOUM MJis BBIMOJTHEHHUS Y4YEOHBIX 3a7ad; HCIOJIb30BaTh
WHOOPMAITMOHHO KOMMYHHKATHBHBIE TEXHOJIOTMM U Pa3JIUYHbIC IOMCKOBbBIE
CUCTEMBI; CAMOCTOSITEIbHO BBIOMPATh ONTUMAJIbHYIO (GOPMY MPEACTABICHHUS
uHbopMaluu (cxeMbl, rpaduKku, AUAarpaMMbl, TaONHIBI, PUCYHKH U JApYyTUe
(dbopMbI); YMEHHS HCIOIB30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEIACTBA PabOTHI C
XUMHUYECKON uHpopMalueil; MNpUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTeMaTHUYECKHUE) 3HAKU U CUMBOJIbI, (hopMyIbl, a0OpeBHATYpbl, HOMEHKJIATYPY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJISIHOCTH.

KoMMyHMKaTHBHBbIE YHHUBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

1) ymenus oOiieHus (MMCbMEHHOM M YCTHOM KOMMYHUKAIIUH):

MPEACTABIATh IOJYUYEHHBIE PE3YJIbTaThl MO3HABATEIBHOM NESITEIHHOCTH B
YCTHBIX W THCbMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C Mpe3eHTaluen
pE3yNbTaTOB BBHIMOJHEHUS] XUMHUYECKOTO HSKCIEpPUMEHTa (MCCIeA0BATENbCKON
71a00paTOPHON UITM MPAKTUUECKON paboThl, y4eOHOTO MPOEKTa); B XOJIe AUaJIora U
(MJIM) IUCKYCCUU 3a7]aBaTh BOMPOCHI O 00CYK/1aeMOM TeME M BBICKA3bIBaTh UJIEH,
(GbopMyIupoBaTh CBOU MPEUIOKEHHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEJI0KEHHOM
3aJ1a4yu.

2) ymeHus1 yueOHOTO COTPYIHMUYECTBA (TpyNIoBas KOMMYHHUKAIKA):

y4acTBOBaTh B TPYININOBBIX (opMax pabOThl: IIAHUPOBATH OPTraHU3ALMIO
COBMECTHOI paboThl, OMpENEIsTh CBOIO PpOJIb, PACHPENEIATh 3aJadd MEXIy
YJICHAMH TPYMIBI, BBHINOJHATH CBOIO YacTh pPaOOThI, KOOPAMHUPOBATH CBOU
JNEUCTBUSL C ACHUCTBUSIMU JAPYIMX YICHOB KOMaHIbI, ONPEIECIATh KPUTEPHUH IO
OLICHKE KayeCTBa BBIMOJHEHHON padoOThl; peliaTh BO3HUKAIOUIME MpOoOJIeMbl Ha
OCHOBE yudeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3MIIMI, ydacTBOBaTh B
OOCYXKIeHHH, OOMEHE MHEHUSIMH, «MO3TOBOM WITYypMe» M JApyrux ¢dopmax
B3aUMOJCHUCTBU.

PerynsiTuBHBIC YHHBeEpCAJbHbIE Y4eOHbIEe 1CHCTBHUS

OBHaJleHI/IC YHUBCPCAJTbHBIMHA y‘IC6HBIMI/I PEryJIATUBHBIMUA JICP'ICTBHHMH
BKJIIOYACT Pa3BUTUC CaMOOpraHn3alv, CaAMOKOHTPOJI, CaAMOKOPPCKIHWHU, B TOM
HUCJIC:



yMEHUSl peliaTh y4eOHble M HCCIIEOBATENbCKUE 3a/ladyd: CaMOCTOATEIbHO
BBIOMpATh CIIOCOO pelieHus] yueOHOH 3a/iauu (CpaBHUBATH HECKOJIBKO BAPUAHTOB
pelieHusi, BbIOMpAaTh HauboJee MOAXOMSAIMIMA C YYETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPUEB), IUIAHUPOBATH CBOIO Pa0OTY MPH PEIICHUN yueOHOU UITU
MCCJIEI0OBATENBCKOM 3a/1a4y; HA OCHOBE MIOJYUYEHHBIX PE3YJIbTATOB (POPMYIIUPOBATH
0000IIeHUsT W BBIBOJIbI, IMPOTHO3MPOBATH BO3MOXKHOE PA3BUTHUE IMPOIIECCOB;
aHAJM3UPOBAaTh PE3YJIbTAThl: COOTHOCHTH CBOM JCHCTBHS C IUJIAHUPYEMBIMHU
pe3yNbTaTaMH, OCYLIECTBISATH CAMOKOHTPOJIb JAESTEIBHOCTH; KOPPEKTHPOBATH
CBOIO JESATEIBHOCTh HA OCHOBE CaMOAaHAJIN3a U CAMOOLIEHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pE3yNbTaThl OCBOEHUS MPOTpaMMbl MO XHUMHUU OCHOBHOTO
obmiero obpa3oBaHUs Ha YIUIYOJICHHOM YPOBHE MMEIOT OOIee CoJepkKaTeabHOe
AJIPO C IPEIMETHBIMU pe3yJIbTaTaMu 0a30BOT0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO TMO3BOJISICT PEAM30BBIBATh YINIYOJICHHOE M3yYeHHE KaK B PaMKax OTIEIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alui WHANBUAYATbHBIX 00pa30BaTEIbHBIX
TPAeKTOPHIi, B TOM YHCII€ UCIIOJb3Ys CETEBOE B3aUMO/ieicTBUE opranu3amuu. 1o
3aBEpIICHUN peaTn3allid MPOrpaMMbl  YIIIYOJIEHHOTO YPOBHS OOydYaromiuecs
CMOTYT JIeTajbHEe OCBOUTH MaTepHall, OBJIAICTh PACIIMPEHHBIM KPYT'OM MTOHSATHN U
METOJIOB, PENIaTh 3aa4n 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHBIC pe3yabTaThl BKIIOYAIOT: OCBOSHHE OOYUYAIOIIMMHKCS HAYYHBIX
3HAHWM, YMEHUHN U CTIOCOO0B JEHCTBUM, CIEIIU(DUUECKUX JJI TPEAMETHONU 00J1aCcTH
«X¥UMHS»; OCHOBBI HAYYHOTO MBIIIJICHUS; BHUJBI JCSITEIBHOCTU MO TMOTYYEHUIO
HOBOTO 3HAaHWS, €ro WHTEPNpeTaliyd, NpeoOpa3OoBaHUI0 W TPUMCHCHHIO B
pa3sTUYHBIX YYEOHBIX UM peajbHBIX JKU3HEHHBIX YCJIOBHSAX; OOCCIICUMBAIOT
BO3MOYKHOCTH YCIICIITHOTO OOYYEHHSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHus.

K xoHmy oOyuenuss ¢ 8 kaacce y oOyuwaromierocss OyayT copMUpOBaHbI
CJICIYIONTUE MPEIMETHBIC PE3YIbTAThl U3YUYCHHS XUMUHY Ha YTITyOJIEHHBIM YPOBHE:

PACKpBIBaTh CMBICII OCHOBHBIX XMUMHUYECKHX TOHSTHUI: aTOM, MOJIEKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETall, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsI W HEOJHOPOJHAsA), BAJICHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAs M MOJICKYJISIpHasg Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIPHAsE Macca, MaccoBasg JI0JiSI XUMHYECKOrO 3JIEMEHTa B COCIUHEHWH,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJ, KUCIOTa, OCHOBAHMUE,
CoJib, aM(OTEpHBIA OKCHJA, aM(POTEpHBIA THUAPOKCHA, XUMUUYECKas peakius,
KJaccu(UKaIMs peakiuii: peakiui COCIUHCHUS, PEAKITUU Pa3I0KCHUSI, PEaKITUU
3aMEIICHUsI, PEAKIMu OOMEHa, 9K30- W JHIOTEPMHYECKHE PEAKINH, TEIJIOBOU



abdexT peakiuu; SAPO aToMa, ANEKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTalb,
paguyc atoma, XMMHYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHUOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpaIusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpalus BEIIECTBA B
pacTBOpe; dAIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU, METO/I SJIEKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX OHATHI U TPUMEHSTh
ATHU MOHATHS IPU ONMCAHUY BEIIECTB U UX NMPEBPAICHUN;

WCITOJIB30BaTh XUMHYECKYIO CHMBOJIMKY JIJIsl COCTABIICHUS (DOPMYJT BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

OTPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTEMICHb OKHUCIJICHHUSI AJIEMEHTOB B OWMHAPHBIX COCIUHEHUSX, MPUHAIJICKHOCTH
BEILECTB K ONPEACICHHOMY KJIAaCCy COEIMHEHUH 1o (GopMynam, BUIAbl XUMUYECKON
CBSI3M (KOBAJICHTHOW M MOHHOW) B HEOPTaHUYECKUX COCIMHCHUSX;

pPACKpBhIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYISPHOU
TEOPHUH, 3aKOHA ABOTAPO U €TI0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHHS, B TOM YHCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
VICCJIEIOBAHHUS BEUIECTB U U3YUYECHUS XUMUUYECKUX PEAKIIUM;

JEMOHCTPUPOBATh MOHWMAaHUE IEPUOJAUYECKON 3aBUCHUMOCTH CBOWCTB
XMMHUYECKUX JJIEMEHTOB OT UX MOJIO)KEeHUs B [lepronnueckon cucreme:

OMUCHIBATh U XapaKTepu30BaTh Ta0IMuHYyI0 hopMy Ilepuoandeckoi cucTemsl
XUMHUUYECKUX DJIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHAs MOArpyImna (A-rpymnmna)» u
«mobouHas noArpynna (b-rpynma)y», «Mainbie nepuoab» U «00JIbIINE TEPHOJIBIY;

COOTHOCHUTH 0003HAuUEHUS, KOTOpbIe MMEIOTCs B Tabnuie «llepuonnueckas
cucremMa xumuueckux osnemeHtoB J[. WM. MeHneneeBay, C YHUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHWYECKHUX JJIEMEHTOB (COCTaB U 3apsjl
sqipa, 00IIIee YMUCIIO0 AIEKTPOHOB U PACTIPEEICHUE UX IO DJIEKTPOHHBIM CJIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdyeMeHTa B llepuommyeckoil cucreme cC
pacrpenesieHueM JJIEKTPOHOB MO SHEPreTUYECKUM YPOBHSM, ITOAYPOBHSAM H
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIaCCU(UIIMPOBATh XHWMHYECKHUE OJIEMEHTHI, HEOpraHWYeCKHEe BeIIeCTBa,
XUMHUUYECKUE peakuu (10 YUCIY U COCTaBY YYaCTBYIOIIUX B PEAKIIUH BELIECTB, 1O
TerIoBoMy b DEKTy);

XapaKTepU30BaTh (ONMUCKHIBATH) (PU3NUECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEIIECTB: KMCIOPOJa, BOJOPOAA, BOAbL, OOIIME XUMUYECKHE CBOMCTBA
OKCHJIOB, KHCJIOT, OCHOBAaHHM M COJEH, TEHETUYECKYIO0 CBA3b MEKIYy HUMHU,



MONTBEPXKIas TMPUMEPAMHU  MOJICKYJSPHBIX  ypPaBHEHHWH  COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIINi;

OIKCHIBATh POJIb KHCIOPO/a, BOJAOPOJA M BOJBI B MPUPOIHBIX MPOIIECCax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISX MPOMBIITUICHHOCTH,
BO3MOXKHOE HCIIOIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHIX;

OOBSCHATH W TMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
cocTaBa W CTPOCHHS, BO3MOXKHOCTH TMPOTEKAHUS XUMHYECKHX MPEBPAIICHUNA B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISTh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJTI0 XUMHUYECKOTO AJIEMEHTa B COCIMHEHUH,
MacCOBYIO [JIOJIF0 XMMHUYECKOIO 3JE€MEHTa MO (QopMyJie COECTUHEHHs, HAXOJIUTh
npocTeiyo GopMyiTy BEIECTBA [0 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBAa B PAcTBOPE, MOJSIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEaKIINH;

MPUMEHSTh OCHOBHBIE OIEPAIlU MBICIUTEIHHOU JEATEIBHOCTU — aHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMATU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — /I U3YUEHUS] CBOMCTB BEIIECTB M XUMUYECKUX
peaxiuii, €eCTECTBEHHO-HAYYHBIE METOJIbl TO3HAHUS — HAONIOICHHE, W3MEpPEHHE,
MOJICTTUPOBAHUE, OSKCIEPUMEHT (peanbHbIi W MBICICHHBIA) — IS OCBOCHUS
y4e0HOTO COJIepKAHUS;

PacKpbIBaTh CYLUTHOCTh MPOLIECCOB OKUCIIEHUSI U BOCCTAHOBIICHUS, COCTaBIIATh
YpaBHEHUS TIPOCTHIX OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINN (METOI0M
AIIEKTPOHHOTO OajaHca);

yCTaHaBIMBATh CBSI3M MEXIy pealbHO HaONI0IaeMbIMH XUMHYECKUMHU
SBJICHUSIMU ¥ TIPOLIECCAMHU, MTPOUCXOISIIUMHI B MAaKpO- U MUKPOMHUPE, OOBICHATH
MPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSIMU
JIPYTUX YICOHBIX MPEIMETOB;

coOJII01aTh MpaBuiia 6e30nacHo paboThI B JIA0OPATOPUH MPU UCTIOIB30BAHUU
XUMUYECKOH MOCY/TbI 1 000PYyI0BaHMSI, a TAK)KE MPaBUIIa 0OPAIIEHUS C BEIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIMSAMH BBITIOJIHEHUS J1a0OpPaTOPHBIX OIBITOB U
MPAKTUYECKUX PaldOT MO TOJYyYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(BOJIOpOZIa M KUCIIOPO/A), MPUTOTOBIICHUIO PACTBOPOB C OMPEEICHHON MacCOBOM
JI0JIeli pacTBOPEHHOTO BEIECTBA, PEIICHUIO DKCIIEPUMEHTANIBHBIX 337a4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COSTUHEHUI,

JEMOHCTPUPOBATh  BJIQJCHHE OCHOBAMH  XHMHYECKOW TPaMOTHOCTH,
BKJIIOUAIOIICH YMEHUsI 0€30MMacHOr0 oOpaIieHus ¢ BEIIECTBAMU, UCTIOJIb3yEMbIMU B
MOBCEIHEBHOM KHM3HU, a TaK)Ke 3HAHUE MPABWII MOBEACHUS B LEISIX COEpEKEHUS
3JIOPOBBS U OKPYIKAIOIIEH CPEeIbl.



K xoHumy oOyuenuss ¢ 9 knacce y oOyuaromierocs OyayT copMHUpPOBaHbI
CIICYIOIIME MPEAMETHBIE PE3yIbTaThl U3YUYCHUS XUMUHU HA YTITyOJICHHBIM YPOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKyJla, HWOH, KAaTHOH, AaHWOH, DJIEKTPOOTPULATEIbHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKasi peakilusi, TerioBor 3P ekt peakiuu, MoJib, MOJISIPHBIM
00BEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUALMSA, PEAKIUN
MOHHOTO OOMEHa, THIPOJU3 COJeil, oOpaTMMble M HEOOpaTHMBIE peaKluH,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEBHBIE  PEAKIMU, OKUCIUTEIb, BOCCTAHOBUTEID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJCHTHAs, MOHHAS, META/UIMUECKasi), MEXKMOJICKYJISIPHbIC
B3aMMOJICHCTBUSL (BOJOPOAHAsl CBsA3b, CWibl Ban-nep-Baanbca), KoMIUIEKCHBIC
COCJIMHEHHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAS KyOuueckas, 00bEMHO-
LIEHTPUPOBaHHAs KyOudeckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hs METaJUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUYECKOE PABHOBECUE, IJIEMEHTBI XUMHYECKOU
TEPMOJIMHAMMUKH KaK OJHOM M3 TEOPETUUECKUX OCHOB xumuu; [T/1K;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX TOHATUN U IPUMEHSTh
OTHU MOHATHUS IIPU ONIMCAHUU BELIECTB U UX NIPEBPALLCHUN;

MCIIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY JIJIsl COCTaBJI€HUsI (pOPMYJT BELIECTB U
YPaBHEHUM XUMHUYECKUX PEAKIUM;

ONpPEAEATh BAJICHTHOCTh U CTEIEHb OKUCJICHUS XMMHYECKHX DJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO COCTaBa, MPUHAICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCYy CO€IMHEHUN 1o (opmyiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOM, METAJTMYECKOW) B HEOPraHUYECKUX COCIUHECHUSX, 3aps]l HMOHA MO
XUMHUUYECKON (popMyrie, xapakTep Cpelbl B BOJHBIX PAaCTBOpPax HEOPraHUYECKHUX
COEAVMHEHUN, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIci Ilepuomnueckoro 3akona J[. WM. MeHnngeneeBa wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

OMUCHIBATh U XapaKTepu30BaTh Ta0INUHYI0 popmy I[leprnoandeckon cucTemsl
XMMHWYECKUX DJIEMEHTOB: Pa3jnyaTh MOHATUA «A-rpynmnay u «b-rpynma», «majble
MEPHUOJIBI» U «OONBIINE TIEPUOIBIY;

OOBSICHATH CBS3b TMOJIOKEHUS OdyeMeHTa B llepuommdeckoil cucreme cC
pacupeneaeHueM DJIEKTPOHOB II0 JHEPrETUYECKUM YPOBHSIM, MOAYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

BBIJICISITh OOIIME 3aKOHOMEPHOCTH B M3MEHEHUW CBOWCTB DJIEMEHTOB U X
COEIMHEHUN (KUCIIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THAPOKCHUJOB) B MpeJeaax MallblX MNEPHOJOB U IJIABHBIX MOJTPYIII C
Y4YETOM CTPOCHHS UX aTOMOB;



PacCKpbIBaTh CMBICI TEOPUU AIIEKTPOIUTUUECKON AMccolManuu, 3akoHa ['ecca
U €ro CIEJICTBHUM, 3aKOHA JIEUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTH XHMMHYECKOW peakldd, HampaBICHUs CMEUIEHUS XUMHYECKOTO
paBHOBECHS B 3aBUCHUMOCTH OT Pa3IMUHBIX (PaKTOPOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTBI, HEOPTraHMYECKHE BEIIEeCTBa,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBY YYACTBYIOIIMX B PEAKIIUU BEIECTB, IO
TerIoBoMy 3(deKTy, Mo arperaTHOMY COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTENEHEN OKHCIEHUS XMMHYECKUX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO YYacCTHUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOICTBA BEIIECTB
Pa3JINYHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHHW, MOATBEPKIAs 3TO OINMCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHYECKUX
peaKkuu;

COCTABJISITh YPABHEHHUSI: DIIEKTPOIUTHUYECKON TUCCOLMALUN KUCIIOT, HIeI0Yel
U COJIEH; MOJIHBIE U COKPAILEHHbIE YPaBHEHUS peaKliii HOHHOTO OOMEHa; peaklui,
NOATBEPKIAIOIINX CYLIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKIYy BeEIeCTBaMU
Pa3INYHBIX KIIACCOB;

pacKpbIBaTh  CYIIHOCTh IPOIECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTABJICHHSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHMI pEaKIMil, CyIIHOCTb
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUH  IOCPEACTBOM  COCTABJICHHMS
3JIEKTPOHHOTO OajlaHCa 3TUX peaKlui;

MPEICKa3bIBATh XapaKTEP CPEbl B BOJHBIX PACTBOPAX COJIEH;

XapaKTEepU30BaTh (OMUCHIBATH) (PU3NUECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BeleCcTB (KUCJIOPOJ, 030H, rpadut, anmas, KpeMHuid, 0op, azot, docdop, cepa,
XJIOp, HATPUM, KaJIUi, MarHUM, KaJIbIIUH, ATFOMUHHH, )KeJIe30, ME/Ib, IIUHK, cepedpo)
U 00pa30BaHHBIX UMH CIIOXKHBIX BEIIECTB, B TOM YHUCJIE UX BOAHBIX PacTBOPOB
(aMMHaK, XJI0poBOI0pOI, cepoBoaopo, okcuasl yriaepoaa (I, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u docdopa (lll, V), cepsr (IV, VI), cepuucras, cepnas,
a3oTHas, ¢ocdopHas, yrojpHasi, KpEMHHEBAs KUCIOTBI, OKCHIbl U THAPOKCHIbBI
metamuioB |A—l1A-rpynmn, amomunus, meau (1), muaka, sxenesa (11 u 111));

HOSICHATh COCTaB, OTAEJBHBIE CIIOCOOBI IMOJIYYEHHS W CBOMCTBA CIOKHBIX
BEIECTB (KUCIOPOJCOAEpKAIINE KUCIOThl XJIopa, a30THCTas, OOpHas, yKCycHas
KHUCIJIOTBI U MX coiik, ranorenubl kpemuus (1V) u gpocdopa (11l u V), okcua u
ruapokcu xpoma (I11), nepmanranar kanus;

ONKCHIBATH POJIb BAXKHEHIINX M3y4aeMbIX BEIIECTB B MPUPOIHBIX MPOLECCAX,
BJIUSIHUE HA KUBbIE OPTraHU3Mbl, IPUMEHEHHE B PA3JIUYHBIX OTPACISAX IKOHOMHUKH,
UCITIOJIb30BAHUE JJIA CO3/IaHUSI COBPEMEHHBIX MAaTEPUAIOB U TEXHOJOTUA;

MPOBOJUTH PEAKIIMH, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAB Pa3IMYHbIX
BEILECTB, PACIIO3HABATh OIBITHBIM IIyTEM COAEpPKAIMECS B BOJHBIX PACTBOPAX



WOHBI: XJIOpUA-, OpOMUI-, HOIUI-, Cylbdar-, docdar-, kapboHaT-, CHUIIUKAT-,
cynbdut-, cynbpua-, HUTpAT- W HUTPUT-HUOHBI, THUIPOKCHUA-UOHBI, KATHOHBI
aMMOHUSI, MarHusi, KaJblUs, aIIOMUHUS, *kene3a (2+) u xenesza (3+), menu (2+),
IIUHKA,

OOBSICHATHh W MPOTHO3UPOBATH CBOWMCTBA BAKHEUININX M3YYaeMBIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BO3MOXHOCTh MPOTEKAHUSI XUMHUUYECKHUX MPEBPAIICHUI B Pa3IUYHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPCHHBIX 3JIEMEHTOB XUMHUYECKOH KHHETHKH U
TEPMOIMHAMHUKH;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO0 (QopMyJie COEAMHEHHUS, MAacCCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOTO DJIEMEHTa B
COCIMHCHUH, MOJISIPHYIO KOHIIEHTPAIlMIO BEIIECTBA B pPAcTBOPE, HAXOIUThH
IpoCTeHIIyo (GOpPMyITy BEIIECTBA MO MAaCCOBBIM MIJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI M0 YPABHEHUSIM XUMHUYECKUX PEAKIMI C YYEeTOM HEI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHUYECKOTO BBIXOJIa MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dexTa peakiuu, onpeaessiTh COCTaB CMECEH;

coOJI01aTh MpaBuiia 6e30nacHoi paboThI B JIA0OPATOPUH MPU UCTIOIB30BAHUH
XUMHYECKOH MOCYABI U 000PYyI0OBaHUS, @ TAKXKE MIPaBHIIa OOpAIICHUS C BEIIECTBAMU
B COOTBETCTBHM C WHCTPYKIMSAMH BBITIOJIHEHUS JIA0OPATOPHBIX OMBITOB U
MPAKTUYECKUX PalbOT MO TMOJYyYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa ¥ yTIeKUcIoro ra3a) U peuieHUI0 SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMaM
Kypca, TpEACTaBIsATh PE3yNbTaThl JIKCIEpPUMEHTa B  (GOpPME  BBIBOJIOB,
JIOKa3aTeNIbCTB, IPaUKOB, TAOJIUII U BBISBIISATH SMIIUPUICCKHC 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIE OIEPAIlMU MBICIUTEIBHOM JEATEIBHOCTU (aHAIMU3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEHNWEe, CHUCTEMATHU3aIlUi0, BBIABICHUE IPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M) NMPU U3yUYEHHH CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUH,
BJIQ/IETh €CTECTBEHHO-HAYYHBIMUA METOJIaMU TO3HaHMs (HAOI0IeHNe, H3MEPEHNE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM 1 MBICIICHHBIN );

NPUMCHAThL  MpaBuiaa  O€30MacHOrO  oOpalleHus C  BEIIeCTBaMH,
UCITOJIb3yEMBIMH B TTOBCETHEBHOM KU3HM, PABHJIA IOBEICHUS B IIEJISX COepeKEHUS
3I0POBbSI M OKPYKAIOIIECH IPUPOTHON Cpenpl, MOHMMaTh Bpexd (OMacHOCTH)
BO3JICHCTBHSI Ha JKWUBBIC OPTaHMU3MBI OIPEICICHHBIX BEIICCTB, IOSCHITh Ha
pUMeEpPax CIOCOObl YMEHBIIICHUS W MPEJOTBPAIEHUS UX BPEIHOTO BO3JIEHCTBUSA,
3HAUCHUE KUPOB, OCIKOB, YIIICBOIOB JIsl OPraHM3Ma YEJIOBEKa;

UCTIONIb30BaTh TOMYyYEHHBIC TMpENCTaBiIeHUsI O cdepax MpodecCHOHATBLHON
NEATEILHOCTH, CBSI3aHHBIX C HAYKOW W COBPEMEHHBIMH TEXHOJIOTHSMH, KaK OCHOBY
JUIsl Ipo(ecCHOHaNbHON OpUEHTAMd M I OCO3HAHHOTO BHIOOpA XHMMHM Kak



po(UIHLHOTO MPEMETa TPHU MPOI0JDKEHIH 00yUeHHUsI Ha YPOBHE CPEHETO 00IIETOo
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEAOBATEIHCKON JEATEIBHOCTH
XUMUYECKON M XHUMHKO-IKOJIOTHYECKOW HAIMPaBICHHOCTH, TPHOOPECTH OIBIT
MIPOBEICHUSI YUEOHBIX UCCIICAOBAHMN B YCIOBUAX 00pa30BaTEIbHBIX OPTaHU3AINH,
a TaKKe OpraHu3aIyii (IIeHTPOB) TOTIOJTHUTEIHLHOTO 00pa30BaHus JCTCH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
KoHnTpoJbHbIe IIpakTH4eckue
n/n TeM NPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
XuMus — BakHas 00J1acThb
€CTECTBO3HAHUS U
1.1 . 10 2
MPAKTUYECKOU JIeSITEIbHOCTH
JeJ0BeKa
BemecTBa 1 xuMudeckue
1.2 28 1
peakiuu
Hroro no paszneny 38
Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
21 Bo3zayx. [lonstue o razax. 19 1 1
' Kucnopon. Oxkcust
Bonopoa. Ilonstue o kucnorax
2.2 8 1
M COMIAX
Bona. PactBopsl. Ilonstue 06
23 P 18 1 1
OCHOBaHHUSIX
OCHOBHBIE KJIaCChI
2.4 . 16 1 1
HEOPTraHUYECKUX COCTMHCHUI
Hroro no paszneny 61




Paznen 3. llepunoanueckuii 3axkoH u [lepuoguyeckas cucrema xummuieckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuveckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepronnueckuii 3aKOH U
31 Ilepronnueckas cucrema 18
XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa. Ctpoenue aroma
XuMH4ecKas CBS3b.
3.2 OKHCITUTEIIBHO- 16 1
BOCCTAaHOBHUTEIIbHBIC PEAKIIHU
Utoro no pazneny 34
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I1O 136 5 6
ITPOI'PAMME




9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypeni
Pa3znesn 1. BenrecTBO M XUMH4YecCKasi peakius
11 [loBTOpEeHUE U yriay6ienue 3HaHUH O 3
' BEILIECTBE
12 OcHOBHBIE SaKOHOMePHOCTI/I IIPOTEKaHMS 14 1 1
XUMHYECKHUX PEaKIUii
13 DNeKTpOIUTHYECKAs TUCCOLHALINS. 14 1 5
XUMHUECKUE peakiy B pacTBOpax
Hroro no paznery 36
Pa3nea 2. HemeTanibl M X COeIMHECHHUS
21 OO61mas XxapakTepUCTHKA XUMUYECKUX 3 1
' aneMeHToB VIIA-rpymmsl. ["anorenst
OO011ast XapaKTepPUCTHKA XUMHUYECKUX
2.2 anemeHTOB VIA-Tpymmer. Cepa u eé 10
COCIIMHEHUS
OO11ast XapaKTepPUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 12 1
COEIIMHEHUS
OO0mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 13 1 2
KPEMHHI, UX COeIUHEHUs. bop
Hroro mo pazaeny 43




Pa3gea 3. MeTaabl M HX COeIMHEHUA

3.1 OO01111€e cBOMCTBA METAIIJIOB 10
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 22 2
Hroro no pazaeny 32
Pazjnen 4. Xumus u okpyxamomas cpeaa
41 BemiectBa 1 MaTepuaibl B )KM3HU YEJIOBEKa. 5
' OCHOBBI PKOJIOTHYECKON IPAMOTHOCTH
Utoro no pazneny 5
Pazgen 5. O000menne 3 HAHUH
51 [ToBTOpEeHKE M 0000IIICHNE 3HAHUMA 10 5
' OCHOBHBIX pa3zesioB KypcoB 8—9 Ki1accoB
Wroro mo paszneny 10
PeszepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 11







HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

IIpeamer xumun. Poiab XMMUU B KU3HA
geJI0BEKa

ITonsatue 06 HCTOPHUH BOSHUKHOBCHUA U
Pa3BUTHUA XUMHU. XUMHS B CUCTEME HayK

Tema u BemectBa. Pu3ndeckue u
XUMHYECKHE CBOMCTBA BEIIIECTB
dusndyeckre ¥ XUMUUECKUE SIBICHUS
[TonsiTHE O TEOPETUUECKUX METOIAX

MIO3HAHUS B €CTECTBEHHBIX HayKax.
HcTouHnku xuMu4yeckoi HHpopMauu

Hpe)ICTaBJ'IeHI/ISI O HAYYHOM ITO3HAHWH Ha
SMIMPUYECKOM YPOBHE: Ha0JI0/IeHHE,

HU3MEPCHUE, SKCIICPUMCHT, MOJCIUPOBAHHUC.

[TonsaTue o meronax paboThI ¢
XUMUYECKUMHU BEIECTBAMH.
O6opynoBaHHe MIKOJIBHON XUMUYECKOU
nabopaTtopuu

[IpakTuueckas pabora Ne 1 mo Teme
"IIpaBusa paboTel B 1a00opaTopuu U
npuémsl 00pamieHus ¢ 1ab0paTOPHBIM
obopynoBanuem"




YucThle BELIECTBA U CMECH

CriocoOwI pazfieneHust cMecei

[TpakTuyeckas padora Ne 2 o Teme

10 "Pa3nenenne cmecei (Ha mpuMepe OUYUCTKH
MMOBapeHHO# comn)"

11 ATOMBI ¥ MOJIEKYJIBI

12 XUMHUYECKUE DIIEMEHTHI

13 [IpocTeie u cioXHbBIE BELIECTBA

14 BemectBa MOeKyIspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

15 Xumunueckas popmyna. BageHTHOCTh
aTOMOB XMMHYECKUX JIEMEHTOB

16 3aKOH MMOCTOSIHCTBA COCTaBa BELIECTB

17 OmnpeneneHue BaJICHTHOCTH aTOMOB T10
dbopMynaM OMHAPHBIX COSTMHEHHIA

18 OTtHocuTeNnbHAsI aTOMHas Macca.
OTHOcHUTeNbHAS. MOJIEKYJISIPHAS. Macca
BrrancneHuss OTHOCHTEILHOM

19 MOJICKYJISIPHOM MacChl BEIIECTB, MOJIIPHON
MAacChI, MacChI BEIIECTB M KOJUIECTBA
BeIeCTBa

20 MaccoBast 10711 XUMHYECKOT0 dJIEMEHTa B
COCTUHEHU U

21 Brruncnenus MaccoBoil 1011 XUMHUYECKOTO
aJeMeHTa 1o (hopMyIie COeTMHEHUS

99 Haxoxxnenue npocteitmieir popmMyibt

BCIIECTBA ITO MAaCCOBBIM JOJIAM 3JICMCHTOB




Beruncnenus npocreiiieit popmysl

23 BEIIIECTBA 110 MACCOBBIM HJIM MOJIBHBIM
JIOJISIM DJIEMEHTOB

24 KomuuectBo BemecrBa. Mok

o5 BzanMocBs3b KodecTBa, MacChl M YHCIa
CTPYKTYPHBIX €IMHUII BEIIECTBA

26 MousipHas Macca CMECH BEIIECTB

97 MonsHas g0 XHMHYECKOI'o JIEMEHTa B
COCIMHEHUH

08 Haxoxnaenue npocreiimien GopmyIibt
BEILIECTBA I10 MOJIBHBIM JOJISIM 3JIEMEHTOB

29 XuMHyecKre ABJICHHUA. XUMUUeCKas
peakuus 1 e€ Ipu3HaKu

30 3aKOH COXpaHEHUsI MacChl BEUIECTB

31 ATOMHO-MOIeKysipHas Teopus. JKnu3Hp u
nesareabHocTh M. B. JlomoHocoBa

32 XUMUYECKUE YpaBHEHHUS

33 Tunbel XUMHYECKUX PEaKLUA
Pacuérel mo XuMUYeCKUM ypaBHEHUSIM

34 KOJIMYECTBA U MAcChl HCXOIHBIX BEIIECTB
WJTU TIPOJTYKTOB PEAKITUN
Boruucnenust no ypaBHEHUSIM XUMHUYECKOU

35 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
pEeareHTOB WX MPOIYKTOB PEAKIIUN

36 Brrunciienus 1o ypaBHEHHSIM XUMHYECKON

pCaKknuu: KOJINYCCTBA BCUICCTBA, MACCHI 11O




U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
peareHToB WM IPOAYKTOB pEeaKIIUU

37 O06o001IeHre U CHCTeMaTU3alus 3HAHUN

38 Kontponbnas padorta Ne 1 o teme
"BemiectBa 1 XuMHU4YecKue peakiuu'

39 Bozmyx — cmech razos. [lonstue o razax.

40 3akon ABorajipo. Monsipablii 00BEM razoB
Brruucienns o0néMa, KOJIMYECTBA

41 BEIIECTBA ra3a Mo U3BECTHOMY €r0
KOJIMYECTBY BEIIECTBA, 00BEMY

42 OTHOCHUTENBHAS TUIOTHOCTH Ta30B

43 BoruncneHuss OTHOCUTENbHOM MJIOTHOCTH
ra3os
Ornpenenenre OTHOCUTEIILHON

44 MOJIEKYJIIPHON MacChl ra3000pa3HOTO
BEIIECTBA 110 N3BECTHOW OTHOCUTENBHOMN
MJIOTHOCTH
BrrancneHuss OTHOCUTEILHOM

45 MOJICKYJISIPHOM MaccChl ra3a 1Mo Uu3BeCTHOM
OTHOCUTEIBHOMW IJIOTHOCTH

46 OOBEMHBIE OTHOIIIEHUS Ta30B MIPH
XUMHYECKHX PEAKIIHIX

47 Brruncnenus 006EMOB ra3oB 1Mo
YPaBHEHHUIO XUMHUYECKON peaKInu

48 Kucnopon — snemMeHT 1 mpocToe BEMIECTBO

49 Oxcuipt

50 CriocoOsl MostydeHus KUCaopoia B

1abopaTopuu ¥ MPOMBIIIIIEHHOCTH




[IpakTnueckas padora Ne 3 o Teme

51 "[Tonyuenue u cobnpanue KMUCIOPOa,
HU3y4YE€HHUE €ro CBOMCTB"

52 Kpyrosoport kucioposa B npupose

53 O30H — amioTpornHas MoaupUKaus
KHCIIOpo/ia
TemmoBoii 3¢ (HeKT XUMUIECKOH peaKIvH,

54 TEPMOXUMHUYECKHE YPAaBHEHUS, IK30- U
SHAOTEPMUUYECKUE PEAKIIHH

55 TonnuBo. Mcnionp30BaHue yriisi 1 METaHa B
KauyecTBE TOIUIMBA. 3arpsi3HEHNE BO3yXa.
Brruncnenus no ypaBHEHUSIM XUMHUYECKOMN
peaKuu: KOJIMYECTBA BEIIeCTBa, 00bEMA,

56 MAacCHI 110 H3BECTHOMY KOJIUYECTBY
BelIeCcTBa, 00bEMY, Macce peareHTOB UIIH
MIPOAYKTOB PEAKIINU

57 KontponbHas padora Ne 2 o teme
"Bo3ayx. Kucnopoa. Oxcuasr"

58 Bonopoa — sneMeHT U MpocToe BELECTBO

59 CriocoOsl nostydeHus BOAOPoIa B
71a00paTOPUH U MPOMBIIITIEHHOCTH
IIpakTuyeckas pabora Ne 4 o Teme

60 "ITonyyenue u codupanue BoJOpoOAa,
M3y4YEeHUE ero cBOMcTB"

61 Hcnonb3oBaHue BOJOPOa B KauecTBe
TOTUIUBA

62 [TonsiTre o xkucnorax u consiax. Cocras

KHUCJIOT U COJIEN




Brruuciennsa o0béMa, KOJIMYECTBA

63 BEIIECTBA raza Mo U3BECTHOMY €ro
KOJIMYECTBY BEILIECTBA WU 00BEMY

64 Brruncnenus 006EMOB ra3oB 10
YPAaBHEHUIO XUMUYECKOU pEAKLINU
Boruncnenus no ypaBHEHUSIM XUMHYECKOMN
peaKuu: KOJIMYECTBA BEIIeCTBa, 00bEMA,

65 MAacChl 110 H3BECTHOMY KOJIUYECTBY
BelecTBa, 00bEMY, Macce pearcHTOB MU
MIPOJIYKTOB PEAKITUU

66 dusnueckue cBoiicTBa Boansl. Boga B
pUpoIe

67 AHanu3 ¥ CUHTE3 — METOJIbl U3yYEHUS
cocTaBa BOJIbI

68 XUMUYECKUE CBOKWCTBA BOJIBI

69 CocraB ocHOBaHUI

70 PactBopel. PacTBOprMOCTE BelecTs B BOJIE
HacelimienHbie 1 HeHACHIIIICHHEIE,

71 KOHIIEHTPUPOBAHHBIE U pa30aBlIeHHbIE
PacTBOPHI
CriocoObl BbIpaKeHUsI KOHLIEHTPAIIH

72 PacTBOPOB: MaccoBas JOJs paCTBOPEHHOTO
BEIECTBa, MOJISIpHAST KOHIICHTPAIUs
[IpakTuueckas pabora Ne 5 o Teme

73 "[IpuroroBiieHre pacCTBOPOB C

ONpeACIEHHON MAacCCOBOU JTOJIEN
pactBopéHHOrO BemiectBa. llpurorosnenue




pacTBOPOB C ONPEAEIEHHON MOJIAPHOM
KOHIIEHTpaLKEl paCTBOPEHHOTO BelIecTBA"

Breraucnenus ¢ nCnojab30BaHUEM MOHSITHS

74 «MaccoBast JIOJIsI BEIIECTBA B PACTBOPEY
Brruuciienus ¢ ucronbp30BaHUEM MTOHSTHUS

75 «MOJISIpHAsT KOHIICHTPALUS PAaCTBOPEHHOTO
BEIIECTBAY

76 Poitb pacTBOpPOB B IIPUPO/IC U KU3HU
yenoBeka. KpyroBopor BoJibl B IpUpO/IC

77 3arpsisHeHuEe TPUPOAHBIX BoA. OxpaHa 1
OYHUCTKA IPHUPOTHBIX BOJI.
Beruunciienus ¢ ucrnosnbp3oBaHueM rpadukoB

78 PacTBOPUMOCTH JIJIsl PAacUETOB
PacTBOPUMOCTH BEIIIECTB

79 Brruncnenus ¢ UCronb30BaHUEM MTOHSITHS
«MaccoBasi I0JIsI BEIIeCTBa B PACTBOPE»
BrrumciieHus ¢ HCIIOJIb30BAaHUEM TTOHSTHS

80 «MOJISIpHAsT KOHIIEHTPALUS PACTBOPEHHOTO
BEIIECTBAY
BeruncneHus ¢ ucoyib30BaHueM TpauKkoB

81 PacTBOPUMOCTH JJIST PACUETOB
PacTBOPUMOCTH BEIIIECTB

82 O06001IeHre U cucTeMaTU3alus 3HaHU!
KonTponbnas padora Ne 3 o teme

83 " "

Bomopon. Boma. PactBopsl. OcHoBaHus
84 Oxcunsl: cocTaB, KiacCupUKaIs,

TPUBHAJIBHBIC HA3BAHU A




[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

85
OKCHJIOB

86 [TonsiTHe 0 TUIPOKCUAX — OCHOBAHUSIX U
KHUCJIOPOJICOACPIKAIIUX KUCIOTaX

87 du3nYeCKre U XMMUYECKUE CBOMCTBA
KHUCJIOT

88 [Tomyyenne KUCIOT

89 Kinaccudukanus ocHoBaHMIA

90 [[&moun, UX CBOMCTBA U CITOCOOBI
MOJIyYeHUs

01 HepacTBopumbie OcCHOBaHUS, UX CBONCTBA U
CTIIOCOOBI OTYYCHUS
[TonsiTre 06 aM(OTEPHBIX THIPOKCHIAX:

92 XUMHUYECKHUE CBOMCTBA U MOITYUYEHUE.
[IprMeHeHne Ba)KHENIINX OCHOBaHUMN

93 Conu: coctaB, kiaccupuKaims,
TPUBUAIbHBIC HA3BAHUS

94 dusnvecKkue 1 XUMHUYECKHE CBOMCTBA
couneil. [Tonyuenune comeit

95 I'eneTnueckas CBsI3b MEXKIYy Ki1accaMu
HEOPraHUYeCKUX COCAMHEHUI
ITpakTuyeckas pabora Ne 6. Pemenue

96 AKCIEPUMEHTAIIbHBIX 3374 110 TEME
«OCHOBHBIE KJIACCHl HEOPTAaHUYECKUX
COEIUHEHUIN»
Brrunciienus o ypaBHEHHSIM XUMHYECKON

97 pEaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,

MacCChI IO U3BECTHOMY KOJMYCCTBY




BelIecTBa, 00bEMY, Macce peareHTOB WK
MIPOJYKTOB PEaKIUU

BBI‘-II/ICJIeHI/ISI MaCChbI HpOI[yKTa peaKHI/II/I I10
U3BECTHOU Macce OJHOI'0 U3 UCXOIHBIX

98 BEIIECTB, B3ATOTO B BHJIC PACTBOPA,
COJIepKALIETO ONMPEACIEHHYIO MACCOBYIO
JIOJII0 PACTBOPEHHOTO BEIIECTBA
KonTponbnas padora Ne 4 o teme

99 "OCHOBHBIE KJIaCChl HEOPTAHUIECKUX
coeqrHeHnin"

100 [TepBbie NOMBITKY KIAaCCHPUKAITUU
XUMHUYECKHUX 3JIEMEHTOB

101 [TonsiTHE O TPYIIIAX CXOIHBIX JIIEMEHTOB

102 DneMeHThI, KOTOpPBbIE 00pa3yroT
aM(OTepHBIE OKCHJIBI U TUAPOKCHIBI

103 Ilepnognuecknii 3akoH. OTKpbITHE
[lepuonuueckoro 3aKoHa
KopoTtkomneproanas ¥ JUIMHHOTIEPUOTHAS

104 dhopwmsl [Tepuoanueckoit cucTeMbl
XuMHJeckux aneMeHToB J[.1. MeHaeneeBa

105 [epronsr u TpynmIBI

106 OCHOBHBIE CBEIEHUS O CTPOCHHUN aTOMOB

107 CocTaB aTOMHBIX sIep

108 W30TONBI KaKk pa3sHOBUIHOCTH aTOMOB
XUMHUYECKOT0 2JIEMEHTA

109 DNEeKTPOHBI

110 DneKTpoHHast OpOuTaIh




11 DHepreTHYeCcKre YPOBHH U IO LyPOBHH
aroma, S-, p-, d-opGuranu

DNeKTPOHHBIE KOH(PUTYpaLIUU U
112 3JIEKTPOHHO-Tpaduueckue GopMysl
aTOMOB

CTtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB
113 nepBbIX 20 XUMUYECKUX IEMEHTOB
IIepunonnueckoii cucremst J1.1.

Menneneena

3aKOHOMepHOCTI/I HU3MCHCHMUS paJijnyCca
114 aTOMOB XMMHYCCKHUX JICMCHTOB,
MCTATNIMYCCKHUX U HCMCTAJIINIMYCCKUX

CBOMCTB I10 TpyIIIaM U IIEpHOoJaM

3MeneHune cBOMCTB cOe AMHEHUN
115 XUMHUYECKUX HJIEMEHTOB B EPUOJAX U

rpymnmnax

XapaKkTeprucTUKa XUMHYECKOTO dJIEMEHTA
116 1o ero noJyioxkeHuto B [lepuoanueckoit
cucteme /I.11. MenpaeneeBa

3navenue [leproauyeckoro 3akoHa 1
117 [Teproanueckoit CUCTEMbI XUMHUYECKHX

OJIEMCHTOB JJI1 pa3BUTHUA HAYKU U
IPaKTUKH

118 DJIEKTPOOTPULIATETBHOCTh XUMHYECKUX

9JICMCHTOB

119 KoBanenTHas nonsipHas cBs3b

120 KoBasienTHast HEMosApHAs CBS3b

121 HMowunas cBsa3b




DJNEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI

122
BELICCTB
123 Kpucrannmaeckue u amop(HbIC BEIECTBA
124 Tunsl KPUCTATUITMYECKUX PEIIETOK U MX
XapaKTePUCTHKU
[TpuurHBEI MHOTOOOpA3Ms BEIIECTB,
125 3aBUCUMOCTb CBOMCTB BEILIECTB OT COCTaBa
U CTPOCHUS
126 CreneHb OKUCIICHUS
127 OKHCINTENHEHO-BOCCTAHOBUTEIHHBIC
peakuuu
128 XUMUYECKUE 3TIEMEHTHI — OKHUCIUTEIN U
BOCCTaHOBUTEIN
CocraBieHne ypaBHEHUI OKUCIUTEIBHO-
129 BOCCTAHOBUTEIBHBIX PEAKIIHI, METO]T
3JIEKTPOHHOTO OajaHca
Brruncnenus mo ypaBHEHUSIM XUMHUYECKOM
peaKIMu: KOJIMYEeCTBa BeIeCTBa, 00bEMa,
130 MAaccChbl 10 U3BECTHOMY KOJIMYECTBY
BEIIEeCTBa, 00BEMY, Macce peareHTOB WIIH
MIPOAYKTOB PEAKIIHA
Brrunciienus nmpocrenen MOJeKyJISpHOU
131 (bopMyJIBI BEIECTBA 10 U3BECTHBIM
MacCOBBIM JIOJISIM DJIEMEHTOB
132 OO0o01IeHre ¥ CHCTeMAaTH3alNs 3HAHUN
133 Kontponsnas pabora Ne 5 o teme
"Ctpoenue aroMa. XuMU4YeCKasi CBS3b"
134 PesepBHbIil ypok




135 PesepBHbIil ypok

136 Pe3epBHBIN ypok

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 136




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u(ppoBbIe
wn Tema ypoka Beero Kourpoibnble IIpakTnyeckue ilsyqemm :)lﬁ[()l;I;OBaTeJILHLIe
padoTshI padoThI pecypest
1 CrpoeHue aToMOB 1
[TocnenoBarenbHOCTD 3a0IHEHUS
2 AJIIEKTPOHHBIX OPOUTANICH ATOMOB MAJIBIX 1
MEePHUOIOB
3 Oco0eHHOCTH 3aM0IHEHUS AIEKTPOHHBIX 1
opbOuTanelr aToMOB OOJIBIINX EPHUOJIOB
CreneHb OKUCIEHUS U BaJI€HTHOCTb
5 Bunper xumMmdeckoii cBsI3U 1
OOMeHHBIN 1 TOHOPHO-AaKLENTOPHBIH
6 MeXaHHU3M 00pa30BaHUs KOBAaJICHTHON 1
CBs3U. MeXMOJIEKYIIsIpHBIE
B3aNMOJICHCTBHSA
TuIBI KPUCTATUIMYECKUX PELIETOK,
7 O0COOCHHOCTH CTPOCHHUS 1
KPUCTAJUTMYECKUX PEHIETOK
3aBUCHUMOCTH CBOMCTB BEILIECTBA OT TUIA
8 KPUCTAJUTMYECKON pEeETKU U BUJIA 1
XUMHUYECKOU CBSI3U
9 Knaccudukanus XuMHUuecKux peakuui 1
M0 Pa3IMYHbIM MPU3HAKAM
10 DHepreTuka XUMUUYECKUX PEaKLUi. 1

TennoBoii 3pPeKT XUMUIECKON peaKIuu




11

3akoH ['ecca u ero cieacTBUs

12

BbruuciieHus o TepMOXUMHUYECKOMY
YPaBHEHUIO PEAKIIUU: TETLIOBOTO

s dekTa XUMHIECKON peakiuu Mo
KOJINYECTBY BEIIECTBA, MACCE UITH
00BEMY TPOpPEArupoOBABIIETO HIIN
00pa30BaBIIEerocs BEIIECTBA

13

14

[ToHsATHE O CKOPOCTH XMMHUYECKON
peakuuu. 3aKOH AEHCTBYIOLIUX Macc
Oueprus aktuBauuu. [lonstue o
karanuze. @epmenThl. UTHrHOUTOPEI.

15

@DakTOpBI, BIUAIOIIME HA CKOPOCTh
XUMHYECKON PEeaKINU

16

17

18

ITorsATHE O XUMHUUECKOM PaBHOBCCHUH,
npuHuun Jle [laTense

CDaKTOpBI, BJIMAOIIKWE HA COCTOAHHEC
XUMHYECKOI'O paBHOBECHUA.
HpOFHOBI/IpOBaHI/IC BO3MOXXHOCTHU
MPOTCKAHUA XUMHUYCCKUX HpCBpaHICHI/II\/JI
B Pa3JIMYHEBIX YCIIOBUAX

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxiuu

19

BaxHbIe OKHCIUTEIN ¥ BOCCTAHOBUTEIIH.
HCpMaHFaHaT KaJlusa

20

CBolicTBa MPOCTHIX BEIIECTB —
METaJUIOB U HEMETAJIJIOB, KUCJIOT U COJICH
— B CBETE IPEICTABICHHUI 00




OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX
p€aKknusax

[IpakTuueckas padora Ne 1. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME

21 «OKHUCIINTEIbHO-BOCCTAHOBUTENBHbBIE
peakuumn»
Kontponbnas padorta Ne 1 o reme

22 «OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUCCKUX PEAKIIHI»

93 PactBOpeHue kak PU3NKO-XUMUYECKUI
nporuecc

24 DNEKTPOIUTHI U HEITEKTPOIUTHI

25 Teopust MeKTPOTUTHUECKOM
JUCCOLIMALIUU

26 HonHOE pon3BEEHUE BOJBI.
Bonoponnsrii mokaszarens

97 DNEeKTPOIUTHYECKAs UCCOLUAINS
KHCJIOT, OCHOBAHHI U COJICH

28 Peakmuu nonHoro oomMeHa
CBolicTBa KHCJIOT, OCHOBAHUN U COJIEH B

29 CBETE MpeACTaBIeHU 00
AIIEKTPOIUTUYECKOM TUCCOIMALUT

30 KadecTBeHHBIE peakIuy Ha HOHBI
[IpakTuueckas padora Ne 2. Pemenue

31 AKCIIEPUMEHTATBHBIX 3324 TI0 TEME
«DNEeKTPONUTHIECKAS TUCCOIHALIHSI

32 I'unponus coneit

33 HonHubIie ypaBHEHUS THAPOIN3A COJICH




34

[IpakTuueckas padora Ne 3. Pemenue
AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«'unponus conen»

35

Brerunciienus Macchl NPOYKTa pEAKLIUI
10 U3BECTHOM Macce OJHOI0 M3
HCXOAHBIX BC€IICCTB, B3ATOI'O B BU/IC
pacTBopa, CoIepKaIEro onpeAenEHHYIO
KOHIICHTPAIIUIO paCTBOPEHHOTO
BEIIECTBA

36

KonTtponpsHast padora Ne 2 o teme
"DNIEKTPOTUTHYECKAS JUCCOIHAITHSI.
XUMHUYECKUE peakIiu B pacTBopax"

37
38

OO0m1as XxapakTepucTUKa HEMETAIIOB

OO11ast XapakTepUCTHKA raJIOreHOB

39

40

XUMHYECKHE CBOMCTBA IraJIOT€HOB.
XUMHYECKUE CBOMCTBA XJI0pa

XnopoBogopoa. CosisiHast KUCIO0Ta

41

[IpakTuueckas pabora Ne 4 o Teme
"TTosrydyeHune CoITHON KUCIIOTHI,
u3y4yeHue e€ cBOMCTB"

42

43

44

[ToHsITHE O KUCITOPOICOAEPKAITUX
KHMCJIOTaX XJOpa U X COMISX
Brrunciienus o ypaBHeHUSIM

XUMUYECKUX PEaKUUid, €N OJJUH UX
peareHTOB J1aH B U30BITKE

Baxwuelimme coeMHEHU XJIOpa U UX
HaxO0XIEHUE B IPUPOJIE




OO0mmas xapaktepucTrka 31eMeHToB VIA-

45
TPYIIIBI
CtpoeHue u CBOWCTBA TPOCTOTO

46 BEIIIECTBA CEePbl. AJUIOTPOITHBIC
MOJU(PHUKAILIH CEPBI

47 CepoBoiopor, CTE)OCHI/IC, ¢dusnyeckue u
XUMHYECKHE CBOMCTBA

48 OKcubl cepsl

49 CepHucrast KuciaoTa u e€ coiu.

50 CepHas KucioTa u ee colu

51 IIpoMblIIIIEHHOE TTOTYYEHUE CEPHOM
KHCIIOTHI
Haxoxaenue cepsl u €€ COeIMHEHUN B

59 npupoje. XMMHUYECKOe 3arps3HeHHe
OKpYKaroIleH cpelibl COETUHEHUSIMH
cephl
Boruncnenus Mmaccbl IpoAyKTa peakiiuu

53 M0 U3BECTHON MaccoBOil (00BEMHOI)
none (%) ero BbIXoa OT TEOPETUIECKU
BO3MOYKHOT'O
Brruncnenust MmaccoBoit (00bEMHOIN)

54 nonu (%) BbIXOAa MPOIYKTa PeaKkiuu Mo
U3BECTHOH Macce (00BEMY) HCXOTHOTO
BEIIIECTBA U MPOYKTA PEaKIun

55 OO0m1as xapakTepucTuka 3J1eMeHToB VA -
TPYIIIBI

56 A30T, pactipocTpaHeHHE B IPUPO/IE,

busnyeckue 1 XuMUYECKHe CBONCTBA




AMMHaK, ero GuU3nIecKue 1 XUMHYECKHIE

57 .
CBOIiCTBa

58 Conu aMMOHUS
[Tpaktrueckas padota Ne 5 o Teme

59 "ITonyuyenne aMMuaKka, H3y4eHHE €T0
CBOMCTB"

60 Oxcuapl azota (I, 11, I, 1V, V)

61 A3oTuctas KucioTta. A30THas KUCIOTa

62 [IpompllIEHHOE MOyYEeHHE a30THOU
KHUCIIOTHI
Hurpatel u auTputhl. XUMH4eCKOE

63 3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCAMHEHUSIMH a30Ta

64 ®docdop, annoTpornHbie MOTUDUKALIUN
dbocdopa

65 Oxcunst pocdopa (I, V) u pochopnas
KHCTIOTa
[TonsiTHE 0 MUHEPATHHBIX YIOOPEHUSX.

66 3arpsi3HEHUE IPUPOTHBIX BOTOEMOB
COeTMHEHUSIMU a30Ta u docdopa

67 VYraepon, ero alnjaoTponHbIe
MoauHUKaIIMH U CBOMCTBA
Oxkcupsl yraepoaa, ux Gpusndeckue u

68 XUMHUYECKHE CBOMCTBA. DKOIOTUYECKUE

npoOJIeMbl, CBS3aHHBIE C OKCHIOM
yriepona (1V)




69

[IpakTuyeckue paboter Ne 6 o Teme
"ITonyuenune oxcuaa yriepona (1V) u
W3y4YEHHE €ro CBOMCTB"

70

71

72

YroapHas KMCIIOTA U €€ COJIN
[TepBoHavabHBIC TOHATHS 00
OpPraHWYECKHUX BEIECTBAX KaK O
COEIMHEHUSIX yTiepoaa

HpHpOI[HHe HCTOYHHUKHU YIIJICBOAOPOAOB
H UX POJIb B 6BITy H IIPOMBIIIJICHHOCTH

73

TTousTiie 0 OMOTOTUYECKHU BAXKHBIX
OpPraHWYECKUX BEIECTBAX — KHUPaAX,
Oenkax u yriieBojax

74

75

Kpemnnii, ero ¢pusznueckue u
XUMHYECKHUE CBOMCTBA

Oxkcun kpemuus (1V), kpeMHueBas
KHCIIOTA, CHIIUKATHI

76

77

78

bop. bopHas kucnora

[Tpaktunyeckas padora Ne7. Permenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
«Baxnelmme HeMeTaIbl U UX
COETUHEHUS

Brruncnenust maccsl (00b€Ma; H.Y.)
NPOJIYKTa PeaKIMK MO JaHHOW Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIEPIKAIIETo OMPEICIEHHYIO0 MACCOBYIO
JIOJTIO TIPUMECEN




79

KonTtponbnast padora Ne 3 o teme
«Baxuenime HeMeTaJUIbl U UX
COEIMHEHUS.

80

OO01m1ast XxapaKTepPUCTHKA XUMHUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBaHHH
ux nonoxenus B [ICXD I.U.

MenneneeBa

81

82

83

Mertamibl A- u b-rpynn

MeTtamnnueckasi CBsI3b U MeTaJNINYECKas
KpUCTaJUIMYECKasl peiéTka. 3aBUCUMOCTh
(UBUYECKUX CBOMCTB METANIOB OT
CTPOCHHUSI KPUCTAILIIOB

O6H_[I/Ie XHMMHYECKHE CBOMCTBA METAJIJIOB

84

85

86

O61ue crocoObl MOTYyYEHUS! METAIIIOB,
MeTaiyprust. CriiaBbl

DJEeKTPOJIN3 PaCIUIaBOB U PAaCTBOPOB
coJiel Kak OJIH U3 CIIOCOOOB MOTY4YEHUS
METaJIOB

Berauciienus mo ypaBHeHUSIM
AIIEKTPOJIN3A PACIUIABOB U PACTBOPOB
BEILIECTB

87

88

89

[ToHsiTHE O KOPPO3UU METAIIIIOB
Brraucnenus cocraBa cMeceit ¢
HCIIOJIb30BAHUEM PEIICHUS CUCTEM
ypaBHEHUU

Paznuunbie TUIBI BEIUMCIIEHUH 110
YPaBHEHUSIM XUMHUYECKUX PEaKLIUN

90

Merannel A-rpyni. [llenounsie MeTamibl




Haxoxnenue B npupoae. CoiicTBa

o1 HICJIOYHBIX METAJJIOB

92 Oxcupl ¥ TUAPOKCHIBI HATPUS U Kallus

93 IllenoyHO3eMeIbHBIC METAIIBI

94 Baxneime coeTMHSHNS KBNS,
CBOMCTBA, IPUMEHEHHUE

95 JKécTtkocTh BOIBI U CIIOCOOEI €8
yCTpaHEeHHs
[TpakTuueckas padora Ne 8 o reme

96 "YEcTKoCTh BOIBI M METOEI €€
ycTpaHneHus"

97 AfoMUHUT

08 AmMpoTepHbIe CBOICTBA OKCHIA U
TUAPOKCHUIA ATFOMUHUS

99 OO6m1as xapakTepucTuka MeTaJuioB b-
rpyni (Mo6OYHBIX MOATPYIII)

100 [TepBOoHAUYANBHBIE MPECTABICHUS O
KOMIUICKCHBIX COSIMHCHUSIX

101 Menn u cepebpo

102 [IpencraBnenus 00 aMMHUAYHBIX
KOMIUIEKcax cepedpa u Meau

103 Hunak

104 AMdoTepHbIe cBONCTBA OKCHIA U
TUAPOKCHUIA IMHKA

105 Kenezo

106 Oxcuipl, TUAPOKCU B 1 coitu xene3a (1)

u xenesa (111)




107

YyryH u cTajb — CIUIAaBbI XKele3a

108

109

110

[Tpaktuueckas padota Ne 9. Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«BaxkHeine MeTamisl 1 UX
COCIMHCHMUS

Brrancnenus cocraBa cMecei ¢
HCIIOJIb30BAHUEM PEIICHUS CUCTEM
ypaBHEHUU

Paznnunble TUITBI BEIYUCICHUN 11O
YPaBHEHUSAM XUMUYECKHUX PeaKLui

111

KonTtponpHast padora Ne 4 o teme
«BaxkHeuiime MeTauibl U UX
COEIUHEHU S

112

113

be3onacHoe ncrmonp30BaHNe BEMIECTB U
XUMHUYECKHUX PEAKIHH B ObITY

HoBeie maTepuansl 1 TEXHOJIOTUU.
IIprHIMIIBI «3ENEHON XUMUK)

114

115

116

117

XuMUs 1 310pOBbE

XUMHUUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEH
cpensl. [lonsTre o mpeaenbHO
}IOHyCTI/IMOI\/II KOHHGHTpaIII/II/I BCIIICCTB
(ITAK)

DKoNoru4ecKkue npoOIeMbl, CBSI3aHHBIE C
COEMHEHUSIMHU YIJIEPOJa, a30Ta, CEPBHI,
TKETBIX MeTaJ'[J'[OB.POJ'Ib XNUMHUHU B
pelIeHnH SKOJIOTHIECKUX TTPOOIeM

[lepronnueckuii 3aKOH U
Ilepronnueckas cucTeMa XUMHUYECKHUX




9JICMCHTOB B CBCTC TCOPHUU CTPOCHUA
aToMa

118

119

120

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHWYCCKHUX JJIEMCECHTOB U UX
COCIMHEHUH B IIEPUOJAX U IPYIIIAX

CTpoeHue BellecTBa B TBEPAOM, KUIKOM
¥ Ta3000pa3HOM COCTOSIHHH. Bub
XAMHUYECKON CBA3U

Knaccudukanuss XaMUYECKHX peaKIui
10 Pa3JIMYHBIM ITPU3HAKAM

121

[Iporuo3upoBanue BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUIA
B PA3JIMYHBIX YCIOBUSIX HA OCHOBE
MPEJICTABICHUI XUMHUUYECKON KHHETHKU 1
TEPMOJIMHAMUKH.

122

XUMHUYECKUE PEAKIIUU B PACTBOPAX.
I'maponus conen

123

124

CBolicTBa KHCJIOT, OCHOBAaHUM M COJICH B
CBETE MpeACTaBICHUM 00
3JIEKTPOJIUTUYECKON AUCCOIUALINH

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peaxkuuu. DIEeKTPOIIN3.

125

[TpakTrueckas padorta Ne 10. Pemenue
AKCIEPUMEHTAJIBHBIX 3aa4 110 TEME
«XHMMHUYECKNE PEAKIITUI

126

[TpakTrueckas padorta Ne 11. Pemenue
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME




((MeTaJ'IJ'IBI, HEMCTAJJIBI U UX

COC/IMHEHUSD)
127 PesepBHblil ypok 1
128 PesepBHBIIT ypok 1
129 PesepBHblil ypok 1
130 PesepBHBIIT ypok 1
131 PesepBHbIil ypok 1
132 PesepBHbIit ypok 1
133 PesepBHEIi ypok 1
134 PesepBHbIit ypok 1
135 PesepBHEIi ypok 1
136 PesepBHbIit ypok 1
OBUIEE KOJIMYECTBO YACOB I10 136 11

ITPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






