rocy/1apcTBeHHOe 010zKeTHOe 001eo0pa3oBaTenbHOe yupe:kaeHue Camapckoi odaacTu
cpenHsisi o0meoOpasoBaTebHas MKoJa ¢c.KoHCcTAHTHHOBKA
MYHHIHMIAJTbHOTO0 paiiona boabmeraymunkuii Camapcekoi odjacTu

PACCMOTPEHO IMPOBEPEHO YTBEPXJIAKO
Ha 3acemannn MO 3aMECTHTENb JUpekTopa 1o YP mupekTop 'bOY COIIL
[Iporoxon Ne 1 /B.B. Kopnayxosa c. Koncrantunoska
ot 16.08.2022 r. ot 17.08.2022 / E.H.AGpamikuna
PykoBonutens MO npuka3 Ne40-ox ot 18.08.2022
/O.B.Byrposa/
PABOYASA ITPOI'PAMMA

[Mpeamer (kypc) _ Xumusi
Kiaccer 8-9
KonnuecTBo yacoB o yuebHomy 1iany: B 8-9 kiaccax - mo 68 yacoB B rog,

2 yaca B HeIeJlo.

CocraBiena B coorBeTcTBUM ¢ [IpumMepHoOii paboueli mporpaMMoil o XUMHUH, HA OCHOBE aBTOPCKOM

nporpammel O.C. I'abpuensna Xumus. Paboune nporpammel. [IpenMernas nuHus yueOHUKOB

O. C. TI'abpuensna, 1. I'. Octpoymona, C. A. CnankoBa. 8—9 kinacchl: yueOHoe nocooue s

obmeodpazoBatenbHbix opranuzamnuii / O. C. I'abpuensn, C. A. CnagkoB — M.: IIpocsemenue, 2019

VYueOHUKH:

- N'abpuensn O.C. Xumus 8 kinacc: yuel. 11 oOuieodpazoBarenbHbix opranuzanuit/ O.C. I'abpuenss.
N.I'. Octpoymos, C.A.Cnankos. — M.: [Ipocsemienue, 2020

-I'abpuensn O.C. Xumus 9 knace: yue0. nis obmeodpazoBatenbHbix opranuzanuii/ O.C. I'abpuenss.
N.I". Octpoymos, C.A.CnaakoB. — M.: IIpocsemienue, 2021.

KoncranTunoBka, 2022



AHHOTaIUS K PporpaMMe 1Mo XUMHH

Pabouas nporpamma y4eOHOTo Kypca 1o XuMuH i 8-9 KiiaccoB pa3paboTaHa Ha OCHOBE

®I'OC BTOpOro MOKOJIEHUS, Ha 0a3e MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHuUs MO XUMUH (0a30BBIi
YPOBEHB) U

aBTopckoit mporpammsel O.C. I'abpuensna Xumus. Paboune nporpammel. [lpeamernas nuHus yueOHU-
koB O. C. I'abpuensna, U. I'. OctpoymoBna, C. A. CnankoBa. 8—9 kitacchl: yueOHOe mocooue st 001eoo-
pasoBarenbHbIX opranmu3aiuii / O. C. 'abpuensn, C. A. CnaakoB — M.: [Ipocsemenue, 2019.

Y4eOHUKH:

INa6puensu O.C. Xumus 8 kitace: yue0. st obmieoOpa3zoBarenbHbix opranu3aiuii/O.C. 'abpuensH.
N.I". Octpoymos, C.A.Cnaakos. — M.: IIpocsemienue, 2020.

Ia6puensu O.C. Xumus 9 knacc: yue0. ns obmeodpazoBarenbHbix opranusanuii/O.C. ['abpuensH.
N.I". Octpoymos, C.A.CnaakoB. — M.: IIpocsemienue, 2021.

IMosicuuTeabLHAA 3aIHCKA

PaGouas mporpamma mo XuMHH Jjisi OCHOBHOH IIKOJIBI COCTaBIeHa Ha OCHOBE DyHIaMEHTAIBHOTO S/1pa
cozepxkaHus oo1ero oopasoanusi u TpeOoBaHMIl K pe3yabTaTaM OCHOBHOTO OOIIEro 00pa3oBaHus, Mpe/i-
cTaBleHHbBIX B DeepanbHbIM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe 00IIero 00pa3oBaHMs BTOPO-
r'O TIOKOJICHUS. B Hell y4uThIBatOTCS OCHOBHBIC UJICH MTOJIOKEHUS IPOrPaMMBI pa3BUTHS B (pOpMUpPOBAHHS
YHUBEpPCAJIbHBIX YUEOHBIX JEHCTBUI JI711 OCHOBHOT'O 00111ero 00pa3oBaHMsL.

[IpenogaBanue yuyeOHOro Kypca «XMMUU» B OCHOBHOM IIKOJIE OCYIIECTBIISIETCSI B COOTBETCTBUU C OC-

HOBHBIMU HOPMAaTUBHBIMH JJOKYMEHTAMHU U HHCTPYKTUBHO METOJUYECKIMU MaTepUaTaMu:

v' 3akon Poccuiickoii ®enepauun «O6 oOpazosanuu B Poccuiickoir demepanum» ot 29.12.2012r.
Ne273-D3;

v MenepaibHbIi TOCYJapCTBEHHBIH 00pa30BaTENbHBIA CTAHAAPT OCHOBHOTO 00MIero 0Opa3oBaHms,
YTBEpKACHHBIA TNpukazoM MunoOpHayku Poccun ot 17.12.2010 Ne 1897 «O0 yTBep:k1eHUU U BBe-
JeHUH B JIelcTBUE (heiepaIbHOr0 roCyIapCTBEHHOIO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOIO 00-
miero oopaszoBanus» (B pell. npukaza Munoopuayku Poccun ot 29.12.2014 No1644)

v Xumus. Paboune nporpammel. [peamernas muaus yuebuukos O. C. Iabpuensna, M. T'. OcrpoymoBa,
C. A. CnagkoBa. 8—9 kmaccel: yueOHoe mocoOue amnsi odmieoopazoBarenbHbix opranuzanuit / O. C.
I'abpuensn, C. A. CragkoB — M.: [Ipocsemmenue, 2019.

v' asropckas nporpamma O.C. I'aGpuensna Xumus. Paboure nporpammel. [IpeaMerHas TuHust yaeOHM-
koB O. C. I'abpuensna, U. I'. Octpoymosa, C. A. CnankoBa. 8—9 kiacchl: yuyeOHoe 1ocodue Juis
obmeodpaszoBarenbubix opranuzamnuii / O. C. T'abpuensn, C. A. CraakoB — M.: Ilpocsemenue,
2019.

Y4eOHUKH:

Ia6puensu O.C. Xumus 8 knacc: yue0. nis obmeodpazoBarenbHbix opranusanuii/O.C. ['abpuensH.
N.I'. Octpoymos, C.A.Cnankos. — M.: IIpocsemenue, 2020.

Ia6puensa O.C. Xumus 9 xnacc: yue0. s oomeoopazoBarenbHbIXx opranusanuii/O.C. ['abpuensH.
N.T". Octpoymos, C.A.CnankoB. — M.: IIpocsemenune, 2021.



XI/IMI/Iﬂ, KaK OJJHa U3 OCHOBOIIOJIararommux obOnacrei €CTCCTBO3HAaHMUA, ABIACTCS HEOThEMJIEMOH YaCThHIO

O6p330BaHI/I$I HIKOJIBHHUKOB. Kamzxmﬁ YCJIOBEK KMUBET B MUPEC BCIICCTB, IIO3TOMY OH AOJIDKEH UMETH OCHOBBI
(1)YH,Z[aM€HTaJ'II>HBIX 3HAHUM 110 XUMHH (XI/IMI/I‘ICCKaﬂ CHMBOJIMKA, XUMHYCCKHUEC ITOHATHS, q)aKTBI, OCHOBHBIC

3aKOHBbI U TGOpI/II/I), IIO3BOJIAIOIIHEC BBIpaGOTaTB MNpEaACTaBJICHUA O COCTABC BCUICCTB, UX CTPOCHUHU, IIPCBpaA-

MMCHUAX, IPAKTUYCCKOM HCII0JIb30OBAHUHU, a4 TAKIKE 00 OIMaCHOCTH, KOTOPYIO OHU MOI'YT IPCACTABJIATD.

N3y4ast xumuto, yyalyecs y3HatoT O MaTEpUaIbHOM E€MHCTBE BCEX BEIIECTB OKPYXKAIOLIEr0 MUPA,

O6YCJIOBJICHHOCTI/I CBOMCTB BEIIECTB UX COCTABOM H CTPOCHUCM, IIO3HABACMOCTHU U IMPCACKA3YCMOCTHU XU~

MUYECKHUX ABJIeHUH. I3yueHne cBONCTB BEIIECTB U WX MPEBpaIlleHUl ClIoCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIJICHHS], @ IpaKTHUecKas paboTa ¢ BeniecTBamMu (J1a00paTOpHbIE ONBITHI) — TPYI0JII00HI0, aKKypaTHOCTH
u coOpanHocTH. Ha mpumMepe XxuMuu ydamiyecs Hojy4aroT IPeICTaBICHNUs O METOAaX O3HAHMsI, XapaKTep-

HBIX IJI1 €CTECTBCHHBIX HAYK (BKCHepI/IMeHTaHBHOM u TGOPCTH‘IGCKOM).

B ocHOBY Kypca MmoJI0KeHbI CIEeIYIOLIHE HIICH:

L4 MaTepI/Iaanoe CAMHCTBO U B3aMMOCBI3b 00BEKTOB U SIBJICHUH IIPpUPOABI;

e Benymas poib TeOpETHICCKUX 3HAHUM JUTISI OOBSICHEHUS ¥ IIPOTHO3UPOBAHUS XHMHUECKUX

ﬂBHCHHﬁ, OLICHKH UX HpaKTHq€CKOﬁ 3HAYUMOCTH,

e BzanMocCBsA3b KaUECTBCHHON M KOJIMYESCTBCHHOM CTOPOH XMMHUYCCKUX 00BEKTOB Marcepualib-

HOTO MHUDA;

e Pa3BuTHe XMMHUYECKOHU HAayYKHM U IPOU3BOACTBO XMMHNYCCKUX BCUICCTB U MAaTCPHUAJTIOB IJIA

YIOBJICTBOPEHUS HACYIIHBIX MOTPEOHOCTEH YeoBeKa i 00IIECTBA, PEIICHUS TJI00ATBHBIX TPOOIIeM

COBPEMEHHOCTH;

e ['cHeTHYEeCKas CBS3b MCXKY BCHICCTBAMMU.

OTH U pean3yroTcsl IyTeM JOCTHXKEHUS CIEIYIOIIMNX LeJlei:

DopMHUpPOBAHUE Y YUAIIUXCS [EIOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

Pa3BuTHe Mo3HaBaTENbHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX M TBOPUECKHUX CIIOCOOHOCTEH yua-
IIUXCA B MPOIIECCe U3YyYSHUS] XUMUYECKOM HAyKH U €€ BKJIaZla B COBPEMEHHbBIN HAyYHO-
TEXHUUYECKUI porpecc; GOpMUPOBAHNUE BAXXHEHIIINX JIOTUYECKUX ONEpaluid MbIIUICHUS (aHa-
JU3, CUHTE3, 0000IIeHre, KOHKPETU3alKs U Jp.) B poliecce MO3HAHUS CUCTEMBbI BaXKHEHIIINX
MOHSTHM, 3aKOHOB U TEOPUU O COCTAaBE, CTPOEHUH, CBOMCTBAX U MPUMEHEHUN XUMHUECKUX Be-
IIECTB.

Bocnuranne yoexI€HHOCTH B TOM, UTO IPUMEHEHHE MOJIYUEHHBIX 3HAHUNM U YMEHUHN TI0 XUMHUH
SIBJISIETCS] OOBEKTHBHOM HEOOXOIMMOCTHIO JIJIsl O€30TacHOM paboThI C BEIIECTBAMU U MaTepua-
JamMH B OBITY M Ha ITPOU3BO/ICTBE.

[IpoekTupoBaHue U peanu3als BEITYCKHUKaMH OCHOBHOM IIKOJIBI IMYHOM 00pa3oBaTeIbHON
TPacKTOPHHU.

OBnaneHue KI0YeBbIMUA KOMIETEHIMSME: Y4eOHO-TI03HaBaTeIbHBIMU, HH(POPMAIIHOHHBIMH,
LIEHHOCTHO-CMBICTIOBBIMH, KOMMYHUKAaTUBHBIMU.

IInanupyemMsbl pe3yJibTaThbl 0CBOCHHS y4eOHOI0 MpeAMeTa.

JINYHOCTHBIMH pe3yJbTaTAMHU
U3y4yeHus npeameTa «XUMUS» SIBISIOTCA CIEAYIOMINE YMEHHUS:

® 0CO3HaBaTb CJMHCTBO U LHCIOCTHOCTHb OKPYXKArOMIECTO MHPA, BO3MOXHOCTH €I0 ITIO3HABACMO-

CTH ¥ O0BSICHUMOCTH Ha OCHOBE }IOCTI/I)KeHI/Iﬁ HAYKH;

¢ MOCTCIECHHO BbICTPanBaTh COOCTBEHHOE HEJIOCTHOC MUPOBO33PCHUC: OCO3HABATH HOTpC6-

HOCTBb M TOTOBHOCTH K CaM006p330BaHI/II-O, B TOM YHUCJIC U B paMKax CaMOCTOSATEIbHOM JACATCIIBHOCTHU

BHC IIKOJIBI,



® OIEHMBATH XU3HCHHBIC CUTYAIIMH C TOYKU 3peHus 0e301macHoro oopasa ®KU3HU U COXpaHe-
HUS 3[IOPOBBS;

® OIEHMBATH SKOJOTUYECCKHUI PUCK B3AMMOOTHOIICHUN YEIIOBEKA U TIPUPO/IBL.

¢ (opMuUpPOBATH YKOJIOTUYECKOE MBIIIJICHHE: YMEHUE OLIEHUBAThH CBOIO I€ATEIbHOCTD U 110-
CTYIIKH IPYTHX JIIOICH C TOUKU 3pEHHS COXPAaHEHHS OKPY’KaIOIEei cpeibl - rapaHTa *HU3HU U 0Jaro-
[0JIy4us Jroei Ha 3emie.

MeTtanpeaMeTHBIMH PE3yJIbTaTaMU U3YUCHUS Kypca « XUMHs» SBISETCS (OPMUPOBAHNE YHUBEPCATh-
HBIX yueOHbIX neicteuit (Y'Y ).

Pezynamuenvie YY/I.

CaMOCTOSITENIbHO OOHAPYKUBATh U (HOPMYIIMPOBATH YUeOHYIO MPOOIEeMy, ONPEAEIATh 1elib yueOHOU
NesITeNIbHOCTH, BEPCUH PEIIeHUs TPOOIIeMbI, 0CO3HABaTh KOHEUHBIN Pe3yabTaT, BHIOMPATh U3 IMPEI0KEeH-
HBIX ¥ UCKaTh CAMOCTOSATEIBHO CPECTBA IOCTHKEHHUS LEJIH; COCTABIATH (MHAWBUIYaJIbHO WU B TPYIIIIE)
IUIaH pelleHus mpobiieMbl; paboTas 1o IJIaHy, CBEPATh CBOM JIEHCTBUS C LIETBIO U, IPU HEOOXOIUMOCTH,
WCIPABIIATH OIMIMOKU CaM BBIJIBUTATh CAMOCTOSITEIIBHO; B AHAJIOTE C YIUTEIIEM COBEPIICHCTBOBATH CAMOCTO-
SATEIHLHO BEIPA0OOTAHHBIE KPUTEPUH OICHKHU.

oOHapyXuBaeT U (GOPMYIHPYET YIeOHYIO MPoOIeMy 10T PYKOBOJACTBOM yUUTEIIS,

CTaBUT IIEJIb JICATECILHOCTH Ha OCHOBE ITOCTABJIICHHOM MPOOJIEMBI U TIpeIaracT HeCKOJIBKO CIIOCOOOB €¢
JOCTUKCHHS;

CaMOCTOSITENTLHO aHATM3UPYET YCIOBUS JOCTUKEHUS 1I€JIM HAa OCHOBE Y4€Ta BBIICTICHHBIX YUUTEIEM
OPUEHTHUPOB JCHCTBUS B HOBOM Y4eOHOM MaTepHae;

TUTAHUPYET PECYPCHI IS JOCTHXKEHUS LENH;

HA3BIBACT TPYTHOCTH, C KOTOPBIMHU CTOJKHYJICS TIPH PEIICHUH 3a7a4H, U MPEiaraeT MyTyu UX MpeoJIo-
TieHus1/ n30eTaHus B JaIbHEHIIICH e TCIIbHOCTH.

BbIHyCKHI/IK IOJYYHUT BO3MOKHOCTh HAYUYUTHCH !

CaMoCTOSTEJIbHO CTaBUTh HOBEIC y‘le6HLIC e 1 3aJa4u. CaMoCTOSTEIIFHO CTPOUTDH KU3HCHHBIC I1J1a-
HBbI BO BpeMCHHOﬁ IMCPCIICKTHUBE. IIPU INIAHUPOBAHUN JOCTUKCHUA HeJei caMOCTOSTEIIbHO U aAeKBAaTHO
YUYUTBIBATDH YCIIOBUS U CPCACTBA UX JOCTUKCHUS. Briaensate AJIbTCPHATHBHLIC CITOCOOBI JOCTHXKXCHHA LICTIN U
BBI6I/IpaTB HanOoJee 3(1)(1)CKTI/IBHBII7I CI10Cc00. A,Z[eKBaTHO OIICHUBATb CBOM BO3MOXXHOCTHU JOCTHXXCHUSA LICIIU
OHpeHeHéHHOﬁ CJIO)KHOCTHU B pa3JIMIHBIX ccpepax CaMOCTOSITEILHOMN AeSITEeIbHOCTH.

Ho3naseamenvnoie YY/I[:

® . AaHAJIM3MPOBATH, CPABHUBATH, KJIacCU(UIIMPOBATh U 000011aTh (AKTHI U sBICHUS. BbIsB-
JSTHh IPAYUHBI M CIIEJICTBHS MTPOCTHIX SBICHUH.

® OCYHIECTBJISATH CPAaBHEHUE, KIACCU(PHUKAIMIO, CAMOCTOSATENILHO BEIONPAst OCHOBAHMS U KpH-
TEPUU JJIS YKAa3aHHBIX JIOTHUECKUX OTepaluii;

® CTPOMTH JIOTHYECKOE PacCyXICHHE, BKIIOYAIONIEe YCTAaHOBICHNE IPUIHMHHO-CIIEICTBEHHBIX
CBSA3EH.

® C031aBaTh CXEMaTHYECKHE MOJIENIU C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

® COCTABJSATH TE3HCHI, PA3JIMIHBIC BB TUIAHOB (TIPOCTHIX, CIIOKHBIX H T.11.).

¢ 1npeo0pa3oBbLIBATH HHPOPMALIMIO U3 OJHOTO BUA B IPYTroi (TaOIUILy B TEKCT U TIp.).

® yMeTb ONpEEIATh BO3MOKHBIE HCTOYHUKHA HEOOXOIUMBIX CBEJICHHUH, IIPOU3BOIAMUTH TIOUCK
uH(OpMaINH, AaHATU3UPOBAThH U OIICHUBATh €€ TOCTOBEPHOCTh

® OCYIIECTBISICT PACIIUPEHHBIN TTOUCK HH()OPMAITHH C MCIIOIE30BAaHIEM PECYPCOB OMOIHOTEK
n NHTepHera;

® CUnTHIBaeT HH(MOPMAIIHIO, TPEJICTABICHHYIO C UCTIOJIh30BAHNEM paHee HEM3BECTHBIX 3HAKOB
(CHMBOJITOB) TIPY HAJIMYMW UCTOYHUKA, CO/IEPIKAIIETO MX TOJIKOBAHUE;



® CO3JIaCT MOJICJIU ¥ CXEMBI JUIsl peILICHHs 3a1a4;

® [IEPEBOJIUT CIOKHYIO M0 COCTaBY MHPOPMAIUIO U3 IpaUueCcKOro Wik CUMBOJIBLHOTO Mpe/I-
CTaBJICHHS B TEKCT U HA00OPOT;

® yCTaHaBIIMBAeT B3aMMOCBS3b OMUCAHHBIX B TEKCTE COOBITUA, SIBICHUI, TPOLIECCOB;

® Y4acTBYET B IPOCKTHO- UCCIIE0BATEIBCKOMN IEATETbHOCTH. IPOBOIUT HAOIIOACHNE U IKCIIe-
PUMEHT IO PyKOBOJCTBOM YUUTEJISL. OCYIIECTBIIsIET BbIOOp Haubosee 3(h(PeKTUBHBIX cIoco00B pe-
IIeHUS 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA;

® J1aeT ompesesieHHE MOHATUSAM, YCTaHABINBACT IPUUYNHHO-CIIEJICTBEHHBIC CBSI3HU;

e 000011aeT MOHATHUA — OCYLIECTBIISIET JJOTMYECKYIO OTEPAIMIO IEPEeXoa OT BUAOBBIX MPHU-
3HAKOB K POJIOBOMY MOHATHUIO, OT MOHATHS C MEHBIIUM 00BEMOM K MOHSTHIO C OOJBIINM 00BEMOM;

® OCYIIECTBIISIET CPAaBHEHUE, CEPUALIUIO U KJIAaCCU(PHUKAIUIO, CAMOCTOSTEIHLHO BEIOUpAs OCHO-
BaHUS U KPUTEPHH ISl YKa3aHHBIX JIOTHYECKUX OTEepallHii;

® CTPOUT KJaccU(PUKAIMIO HA OCHOBE TUXOTOMHUYECKOTO JIeJICHHs (Ha OCHOBE OTPHUIIAHMUS).
CTPOUT JIOTUYECKOE PaCcCyKJICHHE, BKIIOYAIOIIEe YCTAHOBICHUE IPUYMHHO-CIIEICTBEHHBIX CBSI3EH;

e 00BSACHSET SIBJICHMUSI, IPOLIECCHI, CBSI3U U OTHOIICHHUS, BBISBIISIEMbIE B XO/I€ UCCIIEIOBAHMS;

® 3HACT OCHOBBI yCBAWBAIOLIETO YTEHUSI YMEET CTPYKTYPHPOBATH TEKCTHI (BBIIENSCT TIaBHOE U
BTOPOCTEIIEHHOE, TTIaBHYIO UJICI0 TEKCTA, BBICTPAUBAET MOCIEA0BATEIHLHOCTh OMMMCHIBAEMBIX COOBI-
TUI), 3HAET OCHOBBI O3HAKOMUTEIHHOTO YTEHHUS;, TOCIIE0BATEILHOCTh OMUCHIBAEMBIX COOBITUH) -
CTaBUTH MPOOJIEMY, apTyMEHTUPOBATH €€ aKTyaIbHOCTb.

® CaMOCTOSITENILHO MPOBOJUTH UCCIIEAOBAHNE HA OCHOBE MPUMEHEHUSI METOI0B HAOIIOICHUS U
IKCIIEPUMEHTA;

Kommynukaruubie YY /I
CaMocCTOsATeIbHO OPraHU30BBIBATH YUEOHOE B3aUMO/ICHCTBHE B TpyIIIe (ONpeAensTh o0IIue eH, pac-
MPEEIsATh POJIU, TOTOBAPUBATHCS APYT C APYTOM U T.1.)

e CcoOII0aeT HOPMBI IYOJIUYHON PeUr U periiaMeHT B MOHOJIOTE U IUCKYCCHUU;

® TI0JIB3YETCs aJIeKBaTHHIMHU PEUEBHIMU KJIHIIE B MOHOJIOTE (ITyOJUYHOM BBICTYIUICHHUH), TAa-
Jore, TUCKYCCHH;

e (QopMynupyeT COOCTBEHHOE MHEHUE U TTO3UIIHNIO, APTYMEHTHPYET HX;

® KOOPIMHHUPYET CBOIO MO3UIMIO C TO3ULHUSAMH NMAapTHEPOB B COTPYTHUUECTBE MPH BHIPAOOTKE
00111€eTO;

® yCTaHABIMBAET M CPABHUBAET PA3HbBIC TOUKHU 3PEHMUSI, IPEXK/IC YeM MPUHUMATDH PEIICHUs U Jie-
JaTh BEIOOP; CIIOPUT M OTCTAMBAET CBOIO MO3UIIMIO HE BPAXKIEOHBIM TSI OTIITOHEHTOB 00pa3oM;

® OCYILIECTBISET B3aMMHBIM KOHTPOJIb M OKa3bIBAET B COTPYIHNYECTBE HEOOXOAUMYIO B3aUMO-
MIOMOIIb. OPraHU30BHIBAET U IIAHUPYET Y4eOHOE COTPYIHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;

e ompenenseT Hean U (yHKIUN YIaCTHUKOB, CIIOCOOBI B3aMMO/ICHCTBHS;

® [UIAHUPYET 00IIHE CrIOCOOBI PabOTHI;

e ymMmeeT padoTaTh B rpyIIe — yCTaHABIUBAECT pabouue OTHOIIEHUS, 3P (HEKTUBHO COTPYAHHU-
9aeT M CIOCOOCTBYET MPOIYKTHBHOM KOOTIEpAIIHH;

® UHTErpUpyeTcs B IPYIIY CBEPCTHUKOB U CTPOUT MPOJYKTUBHOE B3aUMOJICHCTBHE CO CBEPCT-
HUKAaMH U B3POCIBIMU;

® YYHUTHIBAeT Pa3HbIC MHEHUS U UHTEPECHl U 00OCHOBBIBATH COOCTBEHHYIO TO3HIIUIO;

BBINYCKHUK MOJYYHUT BO3MOKHOCTbD HAYYUThCH:

- IPOAYKTUBHO pa3peraTh KOHMIMKTH HA OCHOBE yu€Ta HHTEPECOB U MO3UIUI BCEX YUaCTHUKOB, I10-
MCKa U OLIEHKH aJIbTePHATUBHBIX CIIOCOOOB pa3pelIeHs] KOH(IIUKTOB;

JIOTOBApUBATHCS U MPUXOIUTH K OOIIEMY PELICHUIO B COBMECTHOM J1€ATEIbHOCTH, B TOM UHCJIE B CUTY-
AUy CTOJIKHOBEHUSI HHTEPECOB;



Opath Ha ce0s MHUIIMATUBY B OPTaHU3AIIMHA COBMECTHOTO JCHCTBUS (JI€TI0BOE JIHIEPCTBO);

BJIaJIETh MOHOJIOTHYECKON M TUAJIOTHYECKOH (hopMaMu pedd B COOTBETCTBHH C TPAMMATHUECKUMHU U
CHHTaKCUYECKHUMHU HOPMaMH POJTHOTO SI3bIKA;

CJICAOBATh MOPAJIbHO-OTUYCCKHUM U IICUXOJIOTMUCCKHUM ITPpHUHIHIIAM 06L[I€HI/I$I " COTPYAHHUYECCTBA HA OC-
HOBC YBAXHUTCIIbHOT'O OTHOIICHHSA K napTHépaM, BHUMAHMUS K JIMYHOCTU APYTrOTro, aICKBATHOI'O MCKIINY-
HOCTHOTI'O BOCIIPUATH A, TOTOBHOCTH aICKBATHO pCarupoBaTh Ha HYXXKABI APYIrUX, B YaCTHOCTHU OKa3bIBATb
MIOMOIIb ¥ SMOLIMOHATIBHYIO TOJIEPKKY MapTHEPAM B IPOIIECCE TOCTUKEHHUS OOIIEH 1IeTT COBMECTHOM Jie-
STEIBHOCTH;

IIpenmeTHbIMHU pe3yJIbTaTAMU U3Y4YCHMS IPEAMETA SBISAIOTCSA CIECAYIOIINE YMECHMUS:

OCO3HAHUE POJIM BELIECTB:

- OIPEIENSATh POJIb PA3JINYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- OOBSICHATD POJIb BEUIECTB B X KPYTOBOPOTE, PACCMOTPEHHE XUMUYECKHX IPOLIECCOB;

- IPUBOJIUTH IPUMEPHI XMMUUECKUX MPOLIECCOB B IPUPOJIE;

- HAXO/JUTh YEPThI, CBUACTEILCTBYIONINE 00 OOMIMX MPU3HAKAX XUMUYECKUX MPOLECCOB M UX Pa3Indu-
AX. UCIOJIb30BAHNE XUMUUECKUX 3HAHUH B OBITY;

- OOBSICHSTH 3HAYEHHUE BELLECTB B XKU3HU U XO3HCTBE YEJIOBEKA;

OOBSICHATH MUP C TOUKU 3PEHUS XUMUM;

— IEPEYUCIIATh OTINYUTEIbHBIE CBOMCTBA XMMUYECKHUX BEIIECTB;

— pa3nuyaTbh OCHOBHbBIE XUMUYECKHUE MPOIIECCHI; - OIPEAENISTh OCHOBHBIE KJIACChl HEOPTaHUYECKUX BE-
IIECTB;

- IOHUMATh CMBICII XUMHUUYECKUX TEPMUHOB. OBJIa/ICHUE OCHOBAMH METO/0B [T03HAHUS, XapaKTEPHBIX
JUIS €CTECTBEHHBIX HaYK:

- XapaKTepu30BaTh METObI XUMUYECKOW HayKH (HaOII01eHNe, CpaBHEHHE, SKCIIEPUMEHT, U3MEPEHUE) U
UX pOJIb B IO3HAHUM ITPUPOJIBI;

- IPOBOJIUTh XUMHUYECKHUE ONBITHI U SKCIIEPUMEHTHI U OOBSCHSITH UX PE3YNbTAThI;

YMEHHE OLICHUBATh MIOBEACHUE UEJIOBEKa C TOUKHU 3PEHUS XUMUUECKOM 0€3011acHOCTH 110 OTHOIIEHHUIO K
4eJI0OBEKY U NIPUPOJE;

- MCII0JIb30BATh 3HAHUS XUMHH IIPH COOJIIO/IEHUU MPABUJII UCTIOIb30BaHUS ObITOBBIX XMMHUECKUX Mpe-
1aparos;

- pa3nauyath ONacHbIe U Oe30MacHbIE BEIIECTBA.

Pabouyas nmporpamMMa ocTpoeHa Ha OCHOBE KOHLIEHTPUYECKOTO MOIX0/ia. ITO JOCTUraeTCs MyTEM BbI-
YJICHEHUS AUJJAaKTHUECKOW €AMHUIBI — XUMUYECKOT'0 3JIEMEHTA - U JalbHENIIIeM YCI0KHEHUH U paclInpe-
HUM €e: 3/IeCb TAKOBBIMH BBICTYNAIOT (POPMBI CYIIECTBOBAHHS (CBOOOIHBIE aTOMBI, IPOCTHIE U CII0XKHbIE
BellecTBa). B mporpaMMe yuuThiBaeTcs peanuzalys MeKnpeaAMeTHBIX cBs3ell ¢ KypcoM ¢usuku (7 kacc)
u 6uosioruu (6-7 KJ1acchl), e 1aeTcsa 3HAKOMCTBO CO CTPOEHHUEM aToMa, XUMHUECKOM OpraHu3aiuei Kiet-
KH U TIpolieccaMu 0OMeHa BEIIECTB.

OcHoBHOM (popMOii OpraHu3annu y4e0HOI0 Mpouecca sBIIEeTCS KIIaCCHO-ypoUHas cucrema. B kaue-
CTBE JIONOJTHUTEIBHBIX ()OPM OpraHu3aluy 00pa3oBaTEIbLHOIO MpOoIlecca UCIOIb3YETCsl CHCTEMa KOHCYIb-
TAI[MOHHON MOIEP>KKU, MHIUBUYaIbHBIX 3aHATHH, CAMOCTOSATENbHAS paboTa yJaluxcs ¢ UCIOIb30BaHU-
€M COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOJIOTUH.

[Tpeobnanatomiet popMoi KOHTPOJIS BHICTYIAIOT MUCHMEHHBIN (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa-
00ThI) ¥ YCTHBIN onpoc (codece0BaHnE), TECTUPOBAHUE.



Conep:kanue nporpaMmmsl
Xumus 8 kiacc
(68 yacoB, 2 yaca B HeJ1€JII0)

Pazjnen 1. HauajibHble NOHATHA U 3aKOHBI XUMHU. (20 4acoB)

Tena u BemecTBa. CBOICTBA BeleCTB. DTAIOHHBIE (PU3MUECKHIE CBOMCTBA BEIIECTB. MaTepuaina u Ma-
TepuanoBeieHue. Poib XUMUU B ®U3HU COBpeMEHHOTr0 001iecTBa. OTHOIIEHHE O0IIECTBA K XUMHUH.: XEMO-
bunus u xemodoOus.

Mertoap! n3ydenust xumuu. Habmoaenue. DkcriepuMent. MoaenupoBanue. Mojienn MmaTepuaibHbIC U
3HAKOBBIE WJIM CUMBOJIBHBIE.

l"a3bl. dKunkoctu. TBepaple BemecTBa. B3anMHubie epexo1bl MKy arperaTHbIMU COCTOSIHUSIMU Bellle-
CTBA: BO3TOHKA (CyOJIMMAaIvs) ¥ IecyOnumMansi, KOHJISHC A U UCTIapeHUe, KPUCTAUIU3AIHS U TUTaBJICHUE.

®duznueckue siBjaeHus. YnucTele BelecTBa U cMecu. 'oMoreHHbie U reTeporennbie cmecu. Cmecu raso-
oOpasHsle, )kukue, TBepabpie. CriocoObl pa3esieHrs CMEeceil: meperoHka Uil IUCTUIUISAIUS, OTCTauBaHUe,
buIbTpOBaHNE, KpUCTAIIN3alMs, BeITapuBaHue. Xpomarorpadus. [I[pumenenue 3tux crnoco0oB B 1abopa-
TOPHOH MpaKTHUKe, Ha MPOU3BOJCTBE U B OBITY.

XUMHYECKHUE IEMEHTBI. ATOM U MOJIeKYIbl. [IpocTbie u cioxHbIe BelecTBa. AJIIOTPONUs Ha IPUMEPE
kuciopoia. OCHOBHBIE MOJIOKEHHSI aTOMHO-MOJICKYJIApHOTO yueHus. loHbl. BeriecTBa MONEKyIIpHOTO U
HEMOJICKYJIIPHOTO CTPOCHHSI.

3HaKu (CHMBOJIBI) XUMUYECKUX JIEMEHTOB. MHpOpManusi, KOTOPYIO HECYT 3HAKH XHMHYCCKHUX dJIEMEH-
TOB. DTUMOJIOTUS Ha3BaHUN HEKOTOPbIX xuMuueckux 3nemeHToB. [ICXD JI.. MenaeneeBa: KopoTKomnepu-
OJIHBIN U JJIMHHOTIEPHOIHBIN BapuaHThl. [lepuoapt u rpynmsl. ['maBHas u moOounast noarpynmnsl. OTHOCH-
TeJbHas aTOMHas Macca.

Xumunueckue popmynsl. Unaekcs u koaddunuenTsl. OTHOCUTENBbHAS MOJIEKYIsipHas Macca. MaccoBast
JI0JIS1 XUMUYECKOTO 3JIEMEHTAa B coelnHeHuu. MIHpopmalus, KOTOpyro HECYT XUMHUECKHUE (DOPMYIIBI.

BanentHocts. CTpyKkTypHBIE POpMYIIbl. XUMHYECKHE SJIEMEHTHI C TOCTOSHHOW U IEPEMEHHOM BaJleHT-
HOCTBI0. BBIBOT hopMyITBI coeHEHNS 110 BajleHTHOCTH. OnpeieieHre BAICHTHOCTA XUMUYECKOTO dJie-
MeHTa 1o ¢opmysie BemiecTBa. CocTaBieHUE Ha3BaHUIN COCIMHEHUH, COCTOSIINX U3 JIBYX XUMHUYECKUX dJIe-
MEHTOB, IO BAJICHTHOCTHU. 3aKOH TIOCTOSIHCTBA COCTaBa BEIIIECTB.

XHAMHUYECKHUE peakuuu. PeareHTsl 1 MpOyKThl peakuuu. [Ipu3Haku XUMUYECKUX peakuuii. Y CJI0BUS UX
MIPOTEKAHUsA U MpeKpamieHus. Peakunu ropenus. JK30TepMUYECKHE U SHAOTEPMUYECKUE PEAKIUU.

3aKOH COXpaHEHUsI MacChl BEUIECTB. XUMUYECKHE ypaBHEHUs. COCTaBI€HHE XUMUYECKUX YPaBHEHUII.
Nudopmarnius, KOTOPYIO HECET XUMUYECKOE YpaBHEHUE.

Krnaccudukanus XuMHUECKUX peakluid 0 COCTaBY U YHCITY PEareHTOB U MPOAYKTOB. THIIBI XUMUYe-
CKMX peakuuii. Peakiuu coenuHeHus, pa3ioxkeHusi, o0OMeHa, 3amernenus. Katanuzaropsl U KaTtanus.

JdemoHcTpanmu.

e KouieKiuu MaTepuaioB U U3JIEIUN U3 HUX.

e Mogaenu, ucnonb3yeMble Ha ypokax (pU3uKu, OMOJI0THH U reorpaduu.

e (OObeMHBIC U MAPOCTEPIKHEBBIE MOJIETH HEKOTOPHIX XUMHUYECKHUX BEIIECTB.

e Mojenu KpUCTaNIMUECKUX PEIIETOK.

e CoOupanue mpubopa AJis MOTyUYeHHUs Ta30B U MPOBEPKA €r0 Ha TePMETUYHOCTb.

e Bosronka cyxoro jbja, oJa Wik HapTaanHa.

e ArperaTHble COCTOSIHUS BOJIBI.

e PazneneHue AByX HECMEUIMBAIOUINXCS KUJIKOCTEN C TOMOILBIO ACIUTEIbHON BOPOHKH.
e VYcraHoBKa sl GUIBTPOBAHUS B €TO padoTa.

e VcTaHOBKa ISl BBIMTAPUBAHUS U €T0 padoTa.



e Pazpenenue kpacsinero BemecTsa paomacrepa ¢ TOMOIIbI0 OyMaXHON Xpomarorpadumu.
e Moenu aTOTPONHBIX MOAUBUKAIIUI YIIIepoaa U CEphI.

e Tloprpers! 1.51. Bepuennyca u J.1. Mennernecsa.

e Kopotkonepuoauslii 1 anuHHONEpHoAHbINA BapuanTsl IICXD JI.M1. Menneneesa.

e KoHcTpynpoBaHue M1apoCTEPKHEBBIX MOJEIIEH.

e Amnnapar Kumnna.

e Paznoxenne Ouxpomara aMMOHHSI.

e B3anmoneincTBHe COMIHON KUCIOTHI C IIUHKOM.

e [lonmyuenue ruapokcuaa Mmeau (2) u ero pasziokeHue Ipyu HarpeBaHUU.

JlaGopaTopHbIie ONBITHI.

1. OsHakomileHHE C KOJUIEKLIHUEH TaO0paTOPHON MOCY/IBI.
[TpoBepka mpubopa I MOTyYeHHS T'a30B Ha TEPMETHYHOCTb.
[TpuroroBiieHre TeTEPOreHHON CMECH TIOPOIIKOB CEPBI U JKeJIe3a U MX pa3JielicHHE.
B3aunmMoneiicTBre pacTBOPOB XJIOpU/Ia HATPHUS M HUTpaTa cepedpa.
[Tonmyyenue ruapokcuia Meau (2) U ero B3aUMOJICHCTBHE C CEPHON KUCIIOTOM.
B3aumoneiicTBre pacTBopa Cobl ¢ KUCIOTOM.

No koD

[TpoBepka 3aKkOHA COXpPAHEHHS MACChI BEIECTB HA MIPUMEPE B3AUMOCHCTBHSI IIEIIOYH U KHCIIO-
ThBI.
Paznosxenue nepokcuaa BOIOPO/ia C MTOMOIIBI0 OKCHIa MapraHia (4).

© ©

3aMelleHue KeIe30M MEIU B METHOM KYIIOPOCE.

[MpakTnyeckune padoThl.
1. 3nakomcTBO c 1abopaTopHBIM 000pyAoBaHueM. [IpaBuna TexHUKH 0€30MacHOCTH MpHU paboTe B Ka-
ounere xumuu. Hekotopsie Bubl padoT.
2. AmHajau3 MoYBbI.

Pa3nen 2. BaxkHeiiine npeacraBuTe M HeOpraHmyeckux BemecTs. KoinyecTBeHHbIE OTHOIIIE-
Hus B xuMuu. (18 yacon)

Cocras Bo3ayxa. [TonsTre 06 06beMHOM J0JI€ KOMIIOHEHTa IPUPOJAHOM ra30Boil cMecH — Bo3/yXa.
Pacuer o6beMa KOMIIOHEHTA ra30BOM CMECH 110 €ro 00BEMHOM J10J1e 1 HAa000POT.

Kucnopoa. O301. [lonydenue kucnopoaa. Cobupanue 1 pacro3HaBaHHe KMCIOpoAa. XUMUUYECKHE
CBOMCTBA KHCIOPO/Ia: B3aUMOJICHCTBUE C METAIJIaMU, HEMETallIaMU U CIIO’KHBIMH BelecTBaMu. [Ipumene-
Hue Kuciopoaa. KpyroBopot kucnopoza B mpupoze.

Oxcunapl. OO6pa3oBaHue Ha3BaHUI OKCHAOB 10 UX Gopmynam. CoctaBieHne GopMys OKCHJIOB 1O
HazBaHMsIM. [IpencraBuTeny OKCUIOB: BOJA, YIJIEKUCIBIN T'a3, HEraleHas H3BeCTb.

Bogopon B npupoje. dusznueckne 1 XUMUYECKHE CBOWCTBA BOOPOA, €ro MOJIyYeHUE U IPUMEHEHHE.

Kucnotsl, ux cocraB u knaccudukanus. Maruburopsl. Tabnuia pactBopumocTr. CossiHas U cepHast
KHCIIOTHI, UX CBOMCTBA U MPUMEHEHHUE.

Comnu, ux coctaB U Ha3BaHus. PacTBopumocTs coneit B Bozie. [IpeacraBurtenu coneit: XJIopux HaTpHs,
kapOoHat Hatpus, pocdar KanpLus.

[Tocrosanas ABoranpo. KonnuectBo Bemectsa. Mosb. MonsipHast macca. KpaTHble e IMHULIBI U3Me-
PEHUS KOJIMYECTBA BELIECTBA — MUJUIUMOJIb U KUJIOMOJIb, MUJJTUMOJIIPHAS. M KWJIOMOJISIpHAsI MacChl Be-
IIECTB.

Pacyetsl ¢ ncronb30BaHUEM MOHITHH «KOJIMYECTBO BELIECTBAY, «MOJIIPHAs Maccay, «IOCTOSIHHAs
ABoraapo».



3akoH ABoraapo. MossipHbIi 00beM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS TIIOTHOCTH OJTHOTO ra3a
M0 JPyromy.

. KpatHpie e uHUITBI H3MEPEHHS KOJTMYECTBA BEMIECTBA —MIJLTUMOJISIPHBIA U KHJIOMOJISIPHBIN 00BEMBbI
ras3os.

PacyeTsl ¢ UCIIOIb30BaHUEM MTOHITHIH «KOJIMYECTBO BEIICCTBAY, «MOJIIPHAS Maccay, «MOJIIPHBINA 00b-
€M Ta30B», «4UCIIO0 ABOTaJpO».

I'mapocdepa. KpyroBopoT Boab! B ipupojie. Puzndeckrue 1 XUMHUYECKHE CBOMCTBA BOJIBI: B3aUMO/ICH-
CTBHE C OKCHIAMHU.

OcHoBaHus, UX cOcTaB. PacTBOpUMOCTh OCHOBaHU B BOJiE. I3MEHEHHE OKPACKU MHMKATOPOB B IIIE-
no4Hoi cpene. [IpencraBurenu menoyei: ruApOKCHIbl HATPHUSA, KU U KaJbIUs.

PacTBopuTens u pactBopenHoe BeniectBo. PactBopsl. PactBopenue. ['uapatel. MaccoBas 107151 pac-
TBOPEHHOTO BellecTBa. PacueTsl, CBsI3aHHbBIE C UCIIOJIb30BAHUEM MOHSATUS»MACCOBAs A0JIs1 PACTBOPEHHOTO
BCIICCTBAY.

JdemoHcTpanmu.
e [lomydeHne KUCIOPOaA PA3IOKEHUEM TIEPMAHTaHATa KaJIUsI M TIEPOKCHJIa BOJOPO/A.
e (CoOupaHue METOJIOM BBITECHEHHS BO3/1yXa U BOJBI.
e Pacno3HaBaHu€ KUCIOPOJA.
e Topenue maruusi, xxenesa, yris cepbl u pochopa B Kuciopoe.
e Komnekius okcuIos.
e [lonmyuenue, coOupanue, pacro3HaBaHUuE BOJIOPO/A.
e ['opeHue Bomopoa.
e BsaumopeiicTBue BOIOpOIa C OKCUAOM MEIH.
o Komnekius MUHEpaTbHBIX KUCIIOT.
o [IpaBuiio pa3daBieHUsI CEPHOUN KUCIIOTHI.
e Koseknus conen.
e Tabnuua pacTBOPUMOCTH OCHOBAHH, KHCIIOT U COJIEH B BOJE.
e Hekoropble MeTaIbl, HEMETAILIBI U COSTUHEHHS KOTMYECTBOM BeIIecTBa B 1 MOJIb.
e Kosekiusa 0OCHOBaHUH.

JlaGopaTopHbIe ONBITHI.
10. ITomyTHeHUe U3BECTKOBOI BOJIbI MPHU MPOMYCKAHUU YTIEKUCIIOTO Ta3a.
11. ITony4yeHue BogOpOJa B3aMMOAECHCTBUEM IIUHKA U COJISTHON KUCIIOTHI.
12. Pacno3HaBaHue KUCIOT UHAUKATOPAMH.
13. M3MeHeHHME OKpacKu MHIMKATOPOB B MIEIIOYHOM cpejie.
14. O3znakomiIeHHE C MpenapaTamMu JOMaITHEH WIN MKOJbHON anTeYKH — PacTBOPaMH MEPOKCHIA BO-
JI0pojia, CIMPTOBOM HACTOWKM MO/1a ¥ HAIIATBIPHOTO CIIUPTA.

IIpakTnyeckune padoTsbl.
3. Tomyuenue, cobupanue u pacro3HaBaHUE KUCIOPOAA.
4. Tlonyuenue, coOMpaHue U pacro3HaBaHUE BOJAOPOA.
5. IlpuroroBiieHne pacTBOPOB COJIEH C UX 3aJJaHHOI MaccoBOil oJeil.

Pa3znen 3. OcHOBHbBIE KJIACChI HEOpPraHu4Yeckux coeanHennii. (10 yacon)

O0600menue cBeneHni 00 OKCHIax, MX KiIacCu(pUKAINK, Ha3BaHUSIX U CBOMCTBax. CriocoObI MOTydeHHs
OKCHIIOB.



OcHoBaHus, UX KiIaccuuKaiys, Ha3BaHUs U CBOMCTBA. B3aumMoneiicTBie C KUCI0TaMH, KUCIIOTHBIMU
OKCHJaMU U coJisiMH. Pa3iokeHne HepacTBOPUMBIX OCHOBaHUI. CITOCOOBI MOJTy4YeHUsI OCHOBAHUM.

Kucnotsl, ux knaccudukaius u Ha3BaHus. OO0IIHe XUMUUECKHE CBOMCTBA KUCTOT. B3anmopeiicteue
KHUCJIOT C METAJJIaMU. DJIEKTPOXUMHUYECKUH Psijl HANPSDKEHUM MeTauioB. B3anuMoielicTBUE KUCIIOT C OKCHU-
JlaMU MeTajuIoB. B3auMoAeicTBrE KUCIIOT C OCHOBAaHUAMM — peaklvs HeuTpanu3anuu. B3aumoaencraue
KHCIIOT ¢ consiMu. [lonmyderre GECKUCIOPOTHBIX M KUCIOPOACOACPKAIIUX KUCIIOT.

Comnu, ux knaccudukanys 1 cBoiicTBa. BzaumoseiicTBue coneii ¢ MeTauiaMu, OCOOCHHOCTH 3THX peak-
nui. BzaumonencTBue comneil ¢ COnIMU.

['eneTnueckue psabl MeTaia 1 HeMeTasuia. ['eHeTudeckas CBsi3b MKy KIaCCAMH HEOPTaHUYECKUX
BEILIECTB.

JlaGopaTopHbIe ONBITHI.
15. B3aumoaelicTBHE OKCH A KAIbIHS C BOJOM.
16. [ToMmyTHEHHUE U3BECTKOBOW BOJIBI.
17. Peakuus HelTpanu3amum.
18. [Monyuenue ruapoxcuaa Mmeau (2) u ero B3auMoJIeHCTBUE C KUCIOTOM.
19. PasznoskeHue ruipokcua Meau (2) mpy HarpeBaHUH.
20. B3anmoaelicTBHE KUCIOT ¢ METaIaMH.
21. BzaumoeiicTBrE KHUCIOT C COJISIMU.
22. O3HaKOMJICHHE C KOJUIEKI[UEH COJICH.
23. BzaumoeiictBue cynbharta Menu (2) ¢ KeIe30M.
24. B3auMoAeiCTBUE COJIEH C COJISIMU.
25. 'enernyeckas CBsI3b Ha IPUMEPE COCTMHEHUN MEITH.

[MpakTnyeckune padoThl.
6. Pemenue sxcrieprMeHTAIbHBIX 3a/1a4.

Pasnean 4. [lepnoanueckuii 3axkon u [lepuognyeckas cucrema xumudeckux 3j1eMeHToB (113 n IICXD)
JA.A. MenaeneeBa u cTpoeHre aroma. (8 4acos)

EcTecTBeHHbIE ceMelCTBa XMMUUECKHUX 3JIEMEHTOB: LIEJIOUHbIE U LIEJIOYHO3EMETbHbIE METAILIbI, TaJI0-
reHbl, THEPTHBIE Ta3bl. AM(GOTEpHOCTh. AM(MOTEPHBIE OKCUIBI U THAPOKCH I, KOMIUIEKCHBIE COTH.

Otkpsitue .M. Menneneessim 113 n cozpanne um I11CXO.

ATOMBI KaKk (popMa CyIIeCTBOBaHUS XMMUYECKHX 3JeMEeHTOB. OCHOBHBIE CBEJIEHHS O CTPOEHHH aTOMOB.
JlokazarenbCTBa CI0KHOCTH cTpoeHHs aToMoB. OnbIThl Pezepdopa. [Inanerapnas Moaenb cTpoeHHs aTo-
MOB.

CocTaB aTOMHBIX sii€p: IPOTOHBI, HEUTPOHBL. OTHOCUTENbHASI aTOMHAas Macca. B3anMocBs3b MOHATHI
«IIPOTOHY, KHEUTPOH», KOTHOCHUTEIIbHAS aTOMHAsI Macca.

Muxkpomup. INEKTPOHBI. CTPOCHUE AIEKTPOHHBIX YPOBHEH aTOMOB XUMUYECKUX JIEMEHTOB

NoNe 1-20. [ToHsiTHE O 3aBEPILIEHHOM AJIEKTPOHHOM YPOBHE.

N3otonsl. duznyeckuii cMbici cUMBOIUKH [leproanueckoit cucrembl. CoBpeMeHHast pOpMYITHPOBKa
I13. I3MeHeHus: CBOMCTB 3JIEMEHTOB B MIEPUOJIAaX U TPYIIax, Kak (yHKIUs CTPOESHUS JIEKTPOHHBIX 000110~
YeK aTOMOB.

XapakTepHuCcTHKa JIEMEHTa-MeTallla ¥ AJIEMEHTa-HeMeTau1a 1o ux nojoxxenuto B [ICXO JI.1. Menne-
JeeBa.

JdemoHcTpanmu.
e Paznuunsie ¢popmsl Tabmur T1C.



e Mopaenuposanue nocrpoenus I1C JI,11. Menneneesa.
e Mopnenu aTOMOB XUMHUYECKUX JIEMEHTOB.
e Mogenu aToMOB 3J1€MEHTOB | — 3 mepruoaoB.

JlaGopaTopHbie ONBITHI.
26. [Tomyuenne aMm(pOTEpPHOTO THAPOKCHIA U UCCIIEIOBAHNUE €TO CBOMCTB.

Pazjnen 5. Xumuueckas ¢Bsizb. OKUCINTEILHO-BOCCTAHOBUTEIbHBIE peakuuu. (10 yacos)

Honnast xumudeckas cBsizb. FIOHBI, 00pa30BaHHbIC aTOMaMH METAJJIOB ¥ HeMeTatoB. CXeMbl 00pa3o-
BaHUs MOHHOM CBS3M JUII OMHAPHBIX COCTUHEHHH. IOHHBIC KPUCTAJUTMUECKUE PEIICTKH U (PU3UICCKHE
CBOMCTBA BELIECTB C 3TUM THIIOM pemieTKu. [IoHsTHe 0 GOpMyIIbHON SIMHUIIEC BEICCTRA.

KoBanenTHast xumuieckast CBsi3b. JJIEKTPOHHBIC U CTPYKTYpHBIE (hopMyIibl. KoBasieHTHas HemosipHast
cBs13b. CxeMbl 00pa30BaHusl KOBAJICHTHOM CBSI3U JJIsi OMHAPHBIX COeTUHEHMH. MOIEKyIIpHBbIC U aTOMHBIC
KPUCTAINYCCKHE PEIICTKH, U CBOMCTBA BEIIECTB C 3TUM THIIOM PEUICTOK.

DIEKTPOOTPUIIATEIILHOCTD. Pst anekTpooTpuniatenbHOCTH. KoBanieHTHAS MOJISIpHAS XUMHYECKas CBSI3b.
Cxembl 00pa3oBaHUsl KOBAJICHTHOM MOJIIPHOM CBSI3M [T OMHAPHBIX COCAMHEHUH. MOJIEKYISIpHBIC ¥ aTOM-
HbI€ KPUCTAILTHYECKHE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Meramuueckas XMMUYECKas CBSI3b U METaJUIMUecKash KpucTaummueckas pemietka. CBOMCTBA BEIIECTB C
3TUM THIIOM pelieToK. EquHas npupoaa XMMHYECKHUX CBSI3CH.

Crenens okucieHus. CpaBHCHHE CTETICHEH OKUCIICHHS U BaJIeHTHOCTH. [IpaBmiia pacueTa crerneHu
OKUCJICHUS TI0 (popMyITaM XUMUYIECKUX COCTMHCHUH.

OKHCIUTENEHO-BOCCTAHOBHTEIbHBIC peakiuu. OnpeIeeHne CTENCHeH OKUCICHHS TSl 3JIEMEHTOB, 00-
pa3yroIIMX BEMIECTBA Pa3HbIX KJIAccoB. Peakiinu HOHHOTO 0OMEHA ¥ OKHUCIUTEILHO-BOCCTAHOBUTEIHHBIC
peakiuu. CocTaBlieHUE YPaBHEHHUM OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOIOM 3JIEKTPOHHOTO
OajaHca.

JdemMoHcTpanuu.
e BuneodpparmenTs! u cnaiifpl «MloHHAsS XUMHUYECKas CBSA3bY.
o KomieKius BemeCTB ¢ HOHHOM CBS3bIO.
e Mogenu HOHHBIX KPUCTAUIMYECKUX PELIETOK.
e BuneodparmenTs! u cnaiiasl «KoBaneHTHas XUMUYECKas CBS3bY.
e Kosekus BENIeCTB MOJIEKYJISIPHOTO M @aTOMHOTO CTPOEHHS. MOAENIN MOJIEKYJISIPHBIX U aTOM-
HBIX KPUCTAJUINYECKUX PELIETOK.
o Cmatinel «MeTammnyeckass XUMUYECKas CBA3b).
o  Komneknusa «MeTauibl U CIIIaBEI»
e B3anmoneicTBHe LIMHKA C CEPHOU U COJITHOM KUCIIOTOM, XJIOPUIAOM MEIH.

Coaepxanue nporpamMmal
Xumus 9 kiacc
(68 yacoB, 2 yaca B HeJ1eJII0)

Pasznea 1. IloBTopenue u 00001eHne cBeleHHH 10 Kypcy 8 kiacca
bunapnsie coequnenus. OKCHIBI coeoOpasyroniue u HeconeoOpasyromme. [ uapoKcH bl OCHOBA-
HUs, aMpOoTepHbIe, KUCIOTHL. CpeHne, KUCITbIe, OCHOBHBIE COJIH.
O06o011eHre CBEACHH 0 XUMUYEeCKUX peakiusax. Kinaccupukanus XuMHUECKUX peakiuii o pas-



JIMYHBIM OCHOBAHHUSM: COCTAaBY M YUCITy PEarupyoluX U 00pa3yroluxcs BEIIECTB, TEINIOBOMY 3((eEKTy,
HaMpaBJICHUIO, U3MEHEHUIO CTEIICHEH OKHMCIICHHS JIEMEHTOB, 00pa3yIolUX pearupyrollye BelecTsa, (ase,
HCIIOJIb30BAHUIO KaTaJIU3aTopa.
ITonsiTHE O CKOPOCTH XMMHUUYECKOU peakiuu. DakTopsbl, BIMAIONIME HA CKOPOCTh XUMUYECKUX PEaK-

LIMHA: IPUPOJIa PEArHPYIOLIUX BEIIECTB, X KOHLIEHTpaLUs, TEMIIEpaTypa, IUION[aab CONPUKOCHOBEHHS,
Halnuue karanusaropa. Karamnus.
JlemoHCTpanuu

* (O3HaKOMJIEHHUE C KOJUIEKI[USIMU METAJUIOB U HEMETAJLIOB.

* (O3HaKOMJIEHHUE C KOJUIEKIUSIMU OKCHUJIOB, KUCIIOT U COJIEH.

* 3aBHUCUMOCTb CKOPOCTH XMMHUYECKOM peaKkLUy OT IPUPOBI PEarupyOIUX BEILECTB.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pEaKuu OT KOHLEHTPALMH PEarupyroIinX BEIIECTB.

* 3aBUCHUMOCTb CKOPOCTU XMMHUYECKOM peakluu OT IUIoHIaIn
CONPUKOCHOBEHUS PEAarupyronInX BEIIECTB («KUTISIINI CIION»).

* 3aBHUCHMOCTH CKOPOCTH XMMUYECKOW PEaKI[MU OT TEMIIEPATYPhI PEarupyOIIHX BEIIECTB.
JlabGopaTopHbIE OMBITHI

B3anmoneiicTBre aMmMuaka U XJ0pOBOJIOPOIA.

Peakuus Heltpanuszanuu.

Hab6mronenue TemoBoro 3 dekra peakiuy HeHTpaau3amum.
B3aumogeiicTBue cepHoit KucioThl ¢ okcuaoM meau (I1).

Paznoxenue IMEPOKCHUIa BOAOPOJa C ITIOMOIIBIO KaTaJIa3bl KapTOCI)GJ'IH

o0k wdE

3aBHCHMOCTb CKOPOCTH XUMUYECKON PEAKIIUM OT IPHPOJIBI PEATUPYIOLINX BELIECTB HA IPHUMEPE
B3aMMOJIEHCTBHUS PACTBOPOB THOCY/Ib(aTa HATPUS U XJI0pUaa Oapus, THOCYIb(aTa HATPUS U COJITHOM
KUCJIOTBI.

7. 3aBHCHMOCTbH CKOPOCTH XMMHUYECKON PEAKIIUM OT IPHPOIHI METAILIOB IIPU UX B3aUMOJIEHCTBHH C
COJITHOM KHMCIIOTOM.

8. 3aBMCHMOCTH CKOPOCTH XUMUYECKON PEAKIIUKM OT IPHPOIBI KMCIOT IIPY B3aMMOEHCTBUH UX C JKe-
JIE30M.

9. 3aBHCHMOCTBH CKOPOCTH XUMUYECKON PEAKIIUM OT TEMIIEPATYPHL

10.  3aBHCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIIMHU OT KOHIIEHTPALIHH.

11. 3aBHCHMMOCTH CKOPOCTH XMMHMYECKOM PEAKIMH OT IUIOMIAAU CONPMKOCHOBEHMS PEArMPYIONIMX BeE-
IIECTB.

12.  3aBHCHMMOCTH CKOPOCTH XUMHUYECKON PEAKIIMH OT KATAIN3aTOPA.

Pa3nes 2. XumMnueckne peakiiuu B pacTBOpPax 3JeKTPOJIUTOB

[TonsiTHEe 00 MEKTPOIUTUUECKON NUCCONMAINU. DIACKTPOIUTHl M HEIJEKTPOIUTHI. MeXaHU3M Jc-
COIMAITUU DJICKTPOJIUTOB C PA3IMUYHBIM XapakTepoM CBsi3u. CTENeHb AJIEKTPOIUTHUYECKON TUCCOIUAIUH.
CusibHBIE U CJTa0bIe DJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUHU DIEKTPOIUTHUYECKON auccormanuu. Knaccudukamuss WOHOB U HX
cBoiicTBa. KHCIIOTBI, OCHOBaHUS M COJIM KaK ANEKTPOIUTHI. VX kimaccudukanvs u Juccomrausi.

OO0mue XMMHYECKHe CBOMCTBA KHUCIIOT: U3MEHEHHE OKPAaCKH MHIUKATOPOB, B3aUMOJACHCTBHE C Me-
TajulaMH, OKCUJaMU U THAPOKCHIAMHU METAJJIOB U COJISIMU. MoJleKysipHble 1 MOHHBIE (ITOJIHBIE U COKpa-
IIEHHBIE) YPAaBHEHUS pEaKIuil.

XUMHUYECKUN CMBICII COKPALEHHBIX YPAaBHEHUH. Y CIIOBHS NMPOTEKAHUS PEAKLIIUN MEXKY IEKTPOIUTAMHU 10
KOHIIA. P51 akTUBHOCTH METAJIOB.

OOmue XUMHYSCKUE CBOMCTBA INEJIOYEH: B3aMMOJCHCTBHE C KHUCIOTAMH, OKCHIAMH HEMETAJIJIOB,

cossimu. OOmHe XMMUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHWM: B3aUMOJICHCTBUE C KUCIOTaMH, pa3-



JIO’)KEHHE MPU HarpeBaHUU.
OO0mue XUMHUYECKUE CBOMCTBA CPEIHUX COJICH: B3aMMOJICHCTBHE C KUCIOTAMH, IIEIOYaMH, COJISIMHU
U MeTaJulaMU. B3anMoIelcTBIE KUCIIBIX COJIEH CO IIETI0UYaMU.
Ianponus, kak 0OMEHHOE B3aUMOJCUCTBHE COJICH C BOJOU. [ MaPOIHN3 COJIM CUIILHOTO OCHOBAHUS U
cnaboit kucnotel. ['maponus conu caaboro OCHOBaHMA U CUIBHOM KucnoThl. [lkana pH.
CBolicTBa KHCIIOT, OCHOBAaHUM, OKCHJIOB U COJIEHM B CBETE TEOPUHU INEKTPOIIUTUYECKON AUCCOLUALIMN
Y OKHUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIH.
JleMoHcTpauum.
* lcnbiTaHue BEIIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOJTHOCTb.
*  3aBUCUMOCTb NIEKTPOINPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPALMH.
* JIBM>KEHHE OKPAILIEHHBIX HOHOB B AJICKTPUUYECKOM IOJIE.
* OrmpeneneHue xapakTepa cpeibl B pacTBOpax CoJiei.
JlabopaTopHble OIBITHI.
13. Muccounarnus cnaGbix 3JI€KTPOIUTOB HA IPUMEPE YKCYCHOM KMCIOTBI.
14. ismenenue okpacku HHAMKATOPOB B KMCJIOTHOM CPEJIE.
15.  Peaxkuus HeliTpanu3anuy pacTBOpa MENOYH PA3IMYHBIMU KHCIOTAMH.
16. Ilomyuennme ruppokcuna meau (11).u ero B3anmMomelicTBUE ¢ Pa3IMYHBIMKE KUCIOTAMHU.
17. BzaumoneiicTBre CHIBHBIX KMCIOT ¢ okcuaoM meau (11).
18-20. BzaumozeiicTBuE KUCIOT C METAIIIAMH.
21. KauecTBenHas peakius Ha KapOOHAT-HOH.
22. TlonyueHue CTyaHsI KPEMHHEBOM KMCIOTBL
23. KauecTBeHHas PEaKIMs HA XJIOPUL - WIIH CYIb(aT-UOHBI
24. Vi3sMeHeHne OKPACKK MHIMKATOPOB B ILEJIOYHOM CpeEIE.
25. B3auMoeliCTBHE IEI0UYel C yIIEKUCIBIM Ta30M.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.
27. Tonyuenue ruapokcuga meau (1) u ero pasnoxenue.
28. BzaumoeiicTBre KapOOHATOB C KMCIOTAMH.
29. Tonyuenue ruapokcua xenesa(lll).
30. BzaumozeiicTue xenesa ¢ pacTBopoM cyibdara meau (1)
[IpakTueckue paboThI
1. CsoiicTBa KUCIOT, OCHOBAHHM, OKCHJIOB U COJIEN B CBETE TEOPHHU DIIEKTPOIUTHYECKOM 1 C-
COIIMAITUU ¥ OKUCIIMTEIIEHO ~-BOCCTAHOBUTENIBHBIX PEAKITUI

Paznen 3.HemeTa/uibl M MX coeIMHEHUS

CrpoeHue aTOMOB HEMETAJJIOB U UX MojioxkeHue B lleproanueckoit cucreme. Psan snexktpoorpuiia-
TenpHOCTH. KpucTamnmueckue pemeéTku HEMETauIOB — IMPOCTBIX BEIIECTB. AJUIOTPONHUS U €€ MPUUYUHBI.
dusnueckue cBoicTBa HeMeTawnoB. OOIIMe XUMHYECKHE CBOMCTBA HEMETAIUIOB. OKHCIUTENBHEBIE U BOC-
CTaHOBUTEILHEIE.

l"anorensl, cTpoeHHe UX aTOMOB M MoJieKkyJd. du3nueckne U XMMHUYECKHE CBOWCTBA rajJOreHoOB. 3a-
KOHOMepHOCTI/I N3MCHCHUS CBOI>'ICTB TAJIOTCHOB B 3aBUCHUMOCTHU OT UX ITOJOXKXCHUA B Hepnogmqecxoﬁ CUCTC-
MeE. HaXO)KJIeHI/Ie TAJIOTCHOB B npnpo;le n ux HOqueHHe. 3Haqu1/Ie " HpI/IMeHeHI/Ie TAJIOTCHOB.

["asloreHoBOIOPOIBI M COOTBETCTBYIONINE UM KHCJIOTHI: TUIABUKOBAs, COJISTHAsI, OPOMOBOAOPOIHAS,
HOHOBOHOpOI{HaH. raJ'IOFeHI/I,Z[I)I. Ka‘—IeCTBeHHBIe peaKHI/II/I Ha TaJIOTCHUA-UOHBI. HpI/IMeHeHI/Ie Coe)II/IHeHI/Iﬁ
TaJIOTeHOB M UX OMOJIOTHYECKask POJIb.

Oo6mas xapakrepuctuka s1emMeHToB VIA-rpynmsl. Cepa B ipupojie u e€ moinydeHue. AJTOTPOITHbBIE
MOIU(UKAIINH Cephl U UX CBOMCTBA. XMUMUYECKUE CBOMCTBA CEPHI U €€ IPHUMEHEHHUE.



CepoBOIOpO/I: CTPOEHHE MOJIEKYJIbI, (PU3MUYECKHE U XUMUYECKHE CBOMCTBA, MOIYYeHUE U 3HAUYCHUE.
CepoBopoponnas kuciorta. Cynbhuael 1 ux 3HaYeHue. JIloMuHODOPHI.

Oxkcun cepsi (1V), cepuurcras kucnora, cyabdutsl. KauecTBeHHast peakius Ha Cyab(QHUT-HOH.

Oxcun cepor (VI), cepnas xuciora, cynbdarsl. Kpucramnoruapatel. KauecTBeHHast peakinus Ha
Cynb(aT-HoH.

CepHast KHCIIOTA - CHIIBHBIN A51eKTpoianuT. CBOMCTBA pa30aBIeHHON CEPHON KUCIOTHI, KaK THITMYHON
KHCIIOTHI: B3aUMOJICHCTBUE C METaUIaMU, OCHOBHBIMU M aM(pOTEPHBIMUA OKCHJIAMHU, OCHOBAHUSMHU U aM(O-
TEePHBIMU TUJIPOKCHIAMU, coisiMu. KauecTBeHHas peakuys Ha Cyab(haT-HOH.

OO6mas xapakTepucTuka 31eMeHToB VA-rpynnbl. A30T, CTpOEHHE aTOMa U MOJIeKy bl duznueckue
U XMMHUYECKHE CBOMCTBA U IPUMEHEHHUE a30Ta. A30T B IPUPOJE U €ro OHOJIOrHYecKas poib.

AMMHUaK, CTpoeHHe MOJIEKYJbl U (U3NYECKUE CBOMCTBA. AMMHUAYHAas BOJA, HAIIATBHIPHBIN CIHPT,
THIpaT aMMHaka. /JJOHOpHO -aKLEeNTOPHBI MeXaHW3M O0pa30BaHMs KaTHMOHA aMMOHHUA. BoccTaHOBHUTENB-
HbIe cBoMcTBa aMmMuaka. Coyin aMMOHHUS M UX TpuMeHeHue. KauecTBeHHas peakiius Ha KaTHOH aMMOHHUSL.

Oxcuzpl a30Ta: HECOICOOPa3yIOIIMe U KUCIOTHBIE. A30THCTasi KUCIOTa U HUTPUTHL. A30THAst KHC-
J0Ta, €€ rmosy4yeHue u ceomucrea. Hurparsl.

®docdop, crpoenue aroma u amuotponus. Pochunasl. Dochun. Oxeun bhocdopa(V) u oprodocdop-
Has kuciora. ®ocdatel. Pochopubie ynoopenus. NHCEKTULIUIBL.

OObmas xapaktepuctuka 3reMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHUSI aTOMOB, IMPOCTHIX Be-
IIECTB U COCAMHEHUI B 3aBUCMOCTH OT IOJIOKEHHSI 37IeMeHTOB B [lepuonnyeckoii cucreme. Yriepoa. Al-
JOTPONHBIE MOAU(HUKAIMU: anma3, rpaduT. AMOp(QHBIA yriaepox W ero copra: caxa, aKTHBUPOBAaHHBIN
yrojib. AncopOuus. XuMHUYECKHUE CBOMCTBA yriepoaa. KokcoxumMuieckoe mpou3BOACTBO U €ro MPOAYKITHSI.
Kap6unpr.

Oxkcun yrinepoaa(ll): ctpoenne momnekysbl, monydeHue u ero cpoiicrea. Oxcun yraepona(lV): crpo-
€HHME MOJICKYJIbI, TOJydeHHEe B €r0 CBOWCTBA. YTosbHas KucioTa. ColnM yroiabHON KHCIOTHI: KapOOHATHI U
rupokapOoHaThel. TeXxHUuecKas U MUIleBas coja.

Heopranuueckue u opraHMYecKHe BELIECTBA. YTJIEBOJIOPOAbI. XHUMHUYECKOE CTPOSHHE OpraHudye-
CKHUX BEILIECTB, KaK MOPAI0K COCTUHEHHS aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

MertaH, 5TaH, Kak MpeAenbHbIe YIIEeBOAOPOAbl. DTUJICH U alleTUJIeH, KaK HempeaeinbHble (HeHAChI-
LIEHHbIE) YIJIEBOAOPObl. ['openue yrieBogopoioB. KauecTBeHHbIE peakuu Ha HENpeeNbHbIE COeTUHE-
HUSL.

OTUJIOBBIM CIUPT, €ro TOJy4YeHHE, MPUMEHEHHEe M (U3UOJIOTHYecKoe nercTBHue. TpEéxaTOMHBIM
cnupT mmuepuH. KauecTBeHHas peakiysi HA MHOTOATOMHbBIE CIUPTHI. YKCYyCHasi - MpPEeACTaBUTENb Kilacca
KapOOHOBBIX KUCIOT.

Kpemnuii, ctpoenue ero atoma u cBoiictBa. Kpemuuii B mpupoge. Cuimnuiasl U cunad. Okcupg
kpemuus(1Y). KpemHueBas kucnora u e€ comim.

[Ipoun3BoacTBO cTekia U eMeHTa. [I[poayKius CUIMKaTHON TPOMBIIUIEHHOCTH: ONTHYECKOE BO-
JIOKHO, Kepamuka, papdop, dasuc.

OnTHyeckoe BOJOKHO.

Hemerannsl B npupoae. @pakiroHHas meperoHka KUJIKOTO BO3yXxa Kak Croco0 MoJydeHus Kuc-
Jopoja, a3orta, aprona. [lomydenue docdopa, kpeMHus, Xja0pa, Hoaa. DIEKTPOIH3 PACTBOPOB.

[Tonyuyenue cepHON KUCIOTHI: CHIPHE, XMMHU3M, TEXHOJIOTUYECKASI CXEMa, METO/ KUIIAILETO CI0s,
MIPUHIIMITBI TETTIO00MEHA, TPOTUBOTOKA U MUPKYIAIuU. OneyM. [Ipon3BoACTBO aMMuaKa: ChIphE, XUMHU3M,
TEXHOJIOTHYECKasl CXeMa.

JdemMoHcTpanuu

e Komiekiusi HeMEeTauIoB.

e Mojenu KpUCTAJUIMYECKUX PEIIETOK HEMETAIIIIOB: aTOMHbBIE M MOJIEKYJISpHBIE.
e (O30HATOp W MPUHIUIIBI €r0 PAOOTHI.

e ['opeHue HEMETAJUIOB - IPOCTBIX BEILECTB: cepbl, (pocdopa, APEBECHOTO YIJIs.



e OO0pa3Ibl TaJOreHOB - IPOCTHIX BEIIECTB.

e BisanMoIelcTBHE TaJIOT€HOB ¢ METAJIAMHU.

e BriTecHeHue xy10pa OpOMOM WU H0/1a U3 pacCTBOPOB MX COJICH

e KouleKus NpupOaHBIX COCIUHEHHM XII0pa.

e B3sanmoneicTBue cepbl ¢ METAILUIAMM.

e ['opeHue cepbl B KUCIOPOIE

o Koekuus cyab(GUAHBIX pY/I.

o KayecTBeHHas peakuus Ha Cyab(UA-HOH

e (OOeciBe4YMBaHHME OKPAILIEHHBIX TKaHEH U [IBETOB CEPHUCTHIM I'a30M.

e BisaumonelcTBUE KOHUEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEJIBIO.

e OOyrauBaHHE OPTaHUYECKUX BEUIECTB KOHIIEHTPUPOBAHHON CEPHON KUCIIOTOM.

e Jluarpamma «CocTaB BO3ayXxa».

e Buneodparmentsl u ciaiiabl «l[Ituubu 6azapbiy.

e [lonydyenue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

e Paznoxenue Ouxpomara aMMOHHS.

e BzaumonelicTBUE KOHUEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO.

e ['OopeHHE uYEepHOro mopoxa

e Pa3znoxeHue HUTpaTa Kajaus U TOPEHUE IPEBECHOTO YTOJIbKa B HEM

e  OOpa31sl MPUPOHBIX coearHeHUH docdopa.

e Topenue gochopa Ha BO3AyXE U B KUCIOPOJIE.

e [lomyuenue Gemoro ¢pocdopa u UCIIBITAHUE €TI0 CBOWCTB

o Komnekiust «O0pa3ibl IPUPOIHBIX COSAMHEHUH YIIIepoaa

e Jloprpet H. /I. 3enunckoro. [lornonieHue akTHBUPOBAHHBIM YTIIEM PACTBOPEHHBIX BEIIECTB WIH
ra3os.

e YCTpOHCTBO MPOTHUBOTa3a.

e Mopaenu MOJIEKyJl METaHa, ITaHa, TUJIEHA U alleTUJICHA.

e BsaumoneiicTBue 3TUIeHa ¢ OPOMHOI BOJOW U pacTBOPOM MEpMaHIraHaTa Kajusl.

e OO0ume XMMUYECKHE CBOMCTBA KUCIIOT HA PUMEPE YKCYCHOM KUCIOTHI.

e KauecTBeHHas peakiiysi HA MHOTOaTOMHBIE CITUPTHI.

e Komnexmus «O06pa3ubl NPUPOIHBIX COSTUHEHUH KPEMHUSY.

e Kosteknus crexia, KEpaMHUKH, IEMEHTA U U3/IE€TIUI U3 HUX.

e Kotekus NpoayKIUH CUITUKATHON TPOMBIIUIEHHOCTH.

e BuneodpparmenTs! u cnaiiapl «IIpou3BoACTBO CTEKIA U IEMEHTAY.

e Komneknusa «[IpupoaHpie COeTMHEHNS] HEMETAIIIIOB.

e BuneodparmenTs! u cnaiiapl «DpakiinoHHas MeperoHKa )XUIKOTO BO3TyXa

e BuneodpparmenTs! u cnaiiasl «Ilonydenne Bogopo/ia, KUCIOPOa U FaJIOT€HOB 3JIEKTPOJIUTHYE-
CKUM CIIOCOO0MY.

e Mogenu anmapaToB JIsl IPOU3BOICTBA CEPHOM KUCIIOTHI.

e Mopaenp KUISALIETO CIIOS.

e Mopenp KOJIOHHBI CHHTE3a aMMHAKa.

e BuneodparmenTs! u cnaiipl «IIpor3BoACTBO CEPHOIT KUCIOTHI».

e BuneodpparmenTs! u cnaiiapl «Ipon3BoACTBO aMMHUaKay.

e Komnexus «CpIpb€ U1 MOIYYEHNS CEPHON KUCIOTBD.

JlaGopaTopHbIe OTIBITHI

31 . Pacno3naBaHue rajioreHua-HOHOB.



32. KauecTBeHHBIE pEAKIIMU Ha CYJIb(aT-uOHbI.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHHMSL.

34. Xumunueckue CBOMCTBA a30THOM KUCIOTHI, KaK 3JIEKTPOJIHTA.
35. KauectBennsle peakiuu Ha Gocdar-uoH.

36. TMonyuenue u CBOWCTBA YrOAbHOM KMCIOTHI.

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. Ipormyckanue yriieKUCIIOro ra3a 4epe3 pacTBOp CUIMKATA HATPHS.
IpakTHyeckne padoTsl

2. V3ydyeHne CBOUCTB COJITHON KUCIIOTHL.

3. 3yueHue CBOWCTB CEPHOM KUCIIOTHL.

4. TlonyyeHre aMMHUaKka ¥ U3ydeHHE €ro CBOMCTB.

5. ITonyueHue yrieKkuciaoro ra3a ¥ U3y4eHHe ero CBOMCTB.
Pa3zgen 4. MeTaJJIbI M X COCAUHEHU S

ITonoxenue merannoB B Ilepuomuueckoin cucreme xumuueckux siemeHToB . M. Menneneesa,
CTPOEHHE UX aTOMOB U KPHUCTAJJIOB. MeTauinyecKkasl CBsSI3b U METAJUIMYECKass KPUCTAJUIMYECKasi peliéTka.
Ou3nyecknue CBOMCTBA METAJUIOB: JIEKTPO- U TEIUIONMPOBOIHOCTb, OTPAXKAOIas CIOCOOHOCTH, MIACTHY-
HOCTh. Criy1aBbl U€pHBIC U IIBETHBIE.

MerTabl Kak BOCCTAaHOBUTENU. DJNEKTPOXUMUYECKUH psjl HanpsbkeHu. BzaumoelicTBue MeTamioB ¢ He-
MeTaJUIaMH, OKCHIaMH, KUCIIOTaMU, COJISIMHU. AJIFOMUHOTEPMHSL.
CtpoeHue aToMOB M MPOCTHIX BEHIECTB IIEIOYHBIX METAUIOB. 3aBUCUMOCTh (PU3MUECKUX U XUMHUYECKHUX
CBOMCTB ILIEJIOYHBIX METAJJIOB OT 3apsiioB siAep UX aTOMOB. OKCUJbI U TUIPOKCUIBI IICJIOYHBIX METAJIIOB,
UX MOJy4Y€HUE, CBOMCTBA, NPUMEHEHUE. BaxkHel e coau 1Ie0YHbIX METAJIJIOB, UX 3HAYEHUE B KUBOU U
HEXUBOU MPUPOJE U B )KM3HU YEIIOBEKA.
CtpoeHure aTOMOB U MPOCTHIX BEIIECTB MIETOYHO3EMENbHBIX METAIIIOB. 3aBUCUMOCTh (PU3NYECKUX U XUMU-
YECKUX CBOMCTB MICIIOYHO3EMENTHHBIX METAINIOB OT 3apsiioB sifiep ux aToMOB. OKCUIBI U THAPOKCUIIBI 1IIe-
JIOYHO3EMEJIbHBIX METAJJIOB, UX IMOJYyYEHHE, CBOMCTBA U MPUMEHEHHE. BaxkHeWne conu MET0YHO - 3e-
MEJbHBIX METAJIJIOB, UX 3HAUEHHUE B MPUPOJIC U KU3HU yesioBeka. KapOoHATHI U THIpOKapOOHATHI KaTbITHSI.
XKéctkocTh BOIBI: BpeMeHHass W mocTosiHHas. CrocoObl ycTpaHEeHHs] BPeMEHHOU KECTKOCTH. CrocoObl
YCTpaHEHHs TOCTOAHHOMN kECTKOCTU. MoHuThl. CoeAMHEHUs aTIOMUHHMS B IPUPOJIE. XMMUUYECKHE CBOMCTBA
amomMuHus. OCOOCHHOCTH OKCHJIa U TUAPOKCUIA alFOMUHUA KaKk aM(OTEpHBIX coelnHeHU. BaxHeiimue
COJIM TIOMMHUSA (XJI0pUA, Cyabdar).
OcoOeHHocTH cTpoeHus aToma xefesa. JKene3o B mpupone. Baxueitmue pyasl sxene3a. OKCUIBI U THIPOK-
cunbl xkeneza(ll) u sxeneza(lll). Conu xeneza(ll) u xeneza(lll). OOHapyx eHHe HOHOB KaTHOHOB XKeje3a B
pacTtBope. 3HaueHHE COEeIMHEHU JKere3a.
Koppo3ust xumudeckasi 1 2JIEKTPOXUMHUUYECKasl. 3aluTa METAUIOB OT KOPPO3uU. MeTauibl B IpUpO/Ie: B
CcBOOOTHOM BUJIE U B BUJe coenunennil. [lonarue o metammypruu. YépHas u 1ietHas metautyprus. [Tupo-
METaJUTYPTHsl, THAPOMETAIUTYPTHSI, dJeKTpomMeTautyprus. JlomerHsii nporiecc. [lepepaboTka uyryHa B
CTaJlb. DJIEKTPOJIU3 PACILIaBOB.
JleMoHCTpanuu

* BzaumopeicTBue HATPUs, TUTHS U KAJTBLHS C BOJOM.

* Topenue HaTpusi, MarHus U ’ese3a B KUCIOPOJIE.

* Bcnblmka TEpMUTHON CMECH.

* BzaumopeicTBrEe CMeCH MOPOIIKOB CEPBI U JKeJe3a, [IMHKA U CEPBI.

* BzaumopeicTBHE aTIOMUHUS C KUCIIOTAMH, IIEJIOYaMH 1 BOJIOM.

* BsaumoaeiicTBue Xele3a U MEIH C XJIOPOM.



* BsaumopeiicTBue Meu C KOHIECHTPHUPOBAHHOM CEPHOM KUCIOTON M a30THOM KHCIOTOM (pazbaBiieH-
HOM ¥ KOHIIEHTPUPOBAHHOMN ).

* Okpacka IIaMeH! COeMHEHUSIMH IIETOUYHBIX METAJIJIOB.

* Okxpacka IJ1aMeHU COEAMHEHUSIMU IEIIOYHO3EMENbHBIX METAJIIOB .

* TameHue U3BeECTH BOJOM.

* Ilomy4deHue xECTKOM BOJbI B3aUMOJEHCTBUEM YIJIEKUCIIOrO ra3a ¢ U3BECTKOBOM BOJOM.

* VcrpaHeHHE BpeMEHHOM KECTKOCTH KUTITYCHUEM U JOOABKOW COJIBI.

* VcrpaHEeHHE MOCTOSTHHOM KECTKOCTH JOOABKOW COJIBI.

*  VOHWTHI U IPUHIIMIT UX ACUCTBUS (BUICODPArMEHT).

*  Komtekuus npupOoIHbIX COCIMHEHUN AITFOMUHUSL.

*  BugeodparmenTs! u ciaitpl «OKCH aTFOMUHUS U €r0 MOIU(DUKALIUNY.

* Tlonydyenue aM(pOTEepHOTO THAPOKCHIA ATTFOMUHHUS U UCCIIEIOBAHUE €r0 CBOMCTB.

e  Komeknus «XUMUYECKNE NCTOYHUKU TOKa».

* Pe3ynbTaThl JIIMTEIBHOTO SKCIEPUMEHTA M0 U3YUYEHUIO KOPPO3UHU CTAIbHBIX U3/I€JIUN B 3aBUCUMO-
CTH OT YCJIIOBHM ITPOLIECCOB.

* Boccranosienue meau u3 okcuaa meau(ll) Bogopogom.

*  BuaeodparmenTsl u cnaiiasl « [pon3BOACTBO UyryHa U CTATIN.

*  BuneodparmenTs u crnaiasl «M3aenus u3 4yryHa u ctaim.

*  BuneodparmenTsl u craiiasl «[IpoM3BOACTBO ATIOMUHHSY.
JlabGopaTopHbIE OMBITHI

39.B3aumozeiicTeue xenesa ¢ pactsopom cynbdara meau(l1).
40.TTony4yenne U3BECTKOBOM BOJIBI U OMBITHI C HEH.
41.Tlony4enue ruapokcuaos xeaeza(ll) u (11).
42.Ka4ecTBEHHBIE PEAKIMKU HA KATHOHBI JKEJIE3a
[IpakTuueckue paboThI

6. TlonyueHune KECTKOM BOJBI M CIIOCOOBI €€ YCTPAHEHHUS.

7. PelieHue 3KCIEPUMEHTAIBHBIX 3a1a4 10 TeMe «MeTaib».
Paszgea 5. Xumus u okpyskamomas cpeaa

Ctpoenue 3emiu: SAPO, MAaHTHUS, 3eMHAs KOpa, UX XUMHUUYECKUH cocTaB. JIutocdepa u e€ xummude-
ckuii coctaB. Munepansl. Pyabl. Ocagounbie nopoasl. [lone3Hsie nckonaemble. XMUMUUYECKHUI COCTaB TU/l-
poceprl. XuMudeckuii coctaB aTMOChEpHI.

HcTouyHnKHN XUMHUYECKOTO 3arps3HeHHs OKpYXKaroliei cpeabl. [ 1obanbHble SKOI0rHUYecKre MpooIeMbl ue-
JIOBEYECTBA: MAPHUKOBBIN A((DEKT, KUCITOTHBIE JOXKIU, O30HOBBIE ABIPEI. MEXTyHAPOIHOE COTPYIHUYECTBO
B 00JIaCTHU OXPaHbl OKPYXKAIOIIEH CPeIbl OT XUMHUECKOTO 3arps3HEHUs. «3enEHas XUMHUsD.
JdemMoHcTpanuu

*  BuneodparmenTs u cnaiasl «CTpoeHHe 3eMIH U €€ XUMUYECKUH COCTaBy.

*  Komiekusi MUHEpaNIOB U TOPHBIX MOPO/I.

*  Komnekuus «Pyasl MeTanaoB.

* Buneodparments! u cnaiiapl «[ 1o0agbHBIE YIKOJIOTHYECKUE TIPOOIEMBI YEIIOBEYECTBAY.
JlaGopaTopHbie OTIBITHI
43. Uzyuenue rpanura.

Pa3pnen 6. O0001meHne 3HAHUI 110 XMMHH 32 KYPC OCHOBHOM HIIKOJIbI.
IToaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMEHYy



CrtpoeHne aToMa B COOTBETCTBHUH C IOJIOKCHUEM XMMHUYECKOI0 dJIeMeHTa B llepnonnyeckoii cucreme.
CrpoeHue BelecTBa: XUMHUYECKast CBA3b U KPUCTANINUECKUE PEIIETKU. 3aBUCUMOCTh CBOMCTB 00pa30oBaH-
HBIX 2JIEMEHTaMM IIPOCTHIX BEIIECTB (METAJUIOB, HEMETAJUIOB, OJ1arOPOHBIX I'a30B) OT MOJI0KEHUS dJIEMEH-
ToB B [lepuonndeckoit cucreme. TUonoruss HEOPraHMYECKUX BEILECTB, JEICHUE UX Ha KJIACCHI U IPYIIIBIL.
IIpencraBurenu.

[Ipu3Haky U ycioBuUs NPOTEKAHU XUMUYECKUX PEAKLUN. TUIIOIOrUS XUMUYECKUX PEaKIMM 110 pa3IndHbIM
ocHOBaHUsAM. Peakunuu noHHOro oOMeHa. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU.
XUMHUYECKHUE CBOKMCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKHE CBOMCTBA

COJIC0Opa3yIOIIUX OKCHIOB, THAPOKCUIOB (OCHOBAaHUH, KUCIOT U aM()OTEPHBIX TUIPOKCUIOB),

COJIeH.
Y4eOHo-TeMaTHYeCKHi IJIaH
Ne HaumenoBanue pa3nenos (Tem) KonuuectBo B Tom uncne Ha npoBeaeHNE
94acoB 110 [Ipaktnuecknx | KOHTpOIBHBIX
nporpamme pabot pabot
8 knacc
1 | HayaipHbIC TOHATHS U 3aKOHBI XUMHUHU 20 2 1
2 | BaxHeiimue npeacTaBUTeIN HeOpraHude- 18 3 1
CKHX BemecTB. KoauyecTBEHHbIC OTHOIIIC-
HUS B XUMHH
3 | OcHOBHBIE KJIACCHI HEOPTaHUYECKHX COCIH- 10 1 1
HEHUU
4 | Tlepuognyeckuii 3akoH u Ilepuommdeckas 8 0
cucTeMa XuMuuyeckux ayemenToB . H.
MeHeneeBa U CTpOEHUE aToMa
5 | Xumuueckass CcBs3b.  OKHCIUTENBHO - 10 0 1
BOCCTAHOBUTEJIHHBIC PEAKIIHH
Pesepr 2
Hroro 68 6 4
9 knacc
1 [ToBTOpeHue u 00001IeHNE CBEIEHUH TT0 ) 0
Kypcy 8 kiacca. XUMHUYECKUE pPeaKInu
2 | XuMHUYECKUE peakIy B pacTBOpax 10 1 1
3 | Hemeramisl ¥ UX COCTMHEHHS 25 4 1
4 | MeTaiuisl ¥ UX COSIUHEHUS 17 2 1
5 | Xumus u okpyKaromnias cpeaa 2
6 | O6o01eHre 3HaHU# 0 XUMHHU 33 KypC OC- 7 1
HOBHOM 1K0JIBI. [lonroroBka kK OCHOBHOMY
rocyJapcTBeHHOMY 3k3ameny (OI'9)
Peseps 2
Hroro 68 7 4
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