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HaunmenoBanue XUMUA

npeaMera
VYpoBens, Kiacc OcHoBHOe o0miee obpa3zoBanusi, 8-9 kitacc
KomnnuectBo yacos mo 8 Kiacc 9 kJacc

y4eOHOMY TUIaHY

- B HEJEIIIO 2 2
- BTOJ 68 68
IIporpamma Xumus. Paboune nporpammel. [Ipeamernas muaust yaeoaukos O.C.

l'abpuensna, U.I'. Octpoymosa N.I'., C.A. Cnankosa. 8-9 kimacchl: y4eO.
nocobue 11 obmeodpasosar. opranuzanuii / O.C. I'abpuemnsn, C.A.
Cnankos. - M.: [Ipocsemenue, 2019.

YyeOHUKH INabpuensu O.C., OctpoymoB N.I'., Cnankos C.A. Xumus. 8 kiacc. M.:
[Ipocsemienue, 2021

Iadpuensa O.C., OctpoymoB U.I'., CnaakoB C.A. Xumus. 9 knacc. M.
IIpocsemienue, 2022

Pabouas mporpamma o XxuMuu st 8—9 KIIaccoB cOCTaBIeHA HA OCHOBE:!
- ®enepanbHOTo rocyIapcTBEHHOTO 00pa30BaTEIbHOIO CTAaHAApTa OCHOBHOTO 00I1ero o0pa3oBaHus,

- Konuenuus npenoaaBanust yueOHOro rnpeaMera «XUMus» B 00pa3oBaTeIbHbIX OPraHU3aLMsIX
Poccuiickoit denepaiinu, peaau3yolux OCHOBHbIE 00111e00pa3oBaTesibHbIe TporpamMmsl (Y TBEpkKACHA
Pemenunem Komnerun Munucrepcrsa [Ipocsemenust Poccuiickoit @enepauyu, npotokod ot 03
nexabpst 2019 r. NelIK-4BH ).

- OOII ocuoBHoro o6miero oopazosanusi ' BOY COILINe3
-nporpammsl Bociutanus [ bOY COLL Ne3.

HaHHafI ImporpamMma OTpaxKacT 00s13aTeIbHOE AJIs1 YCBOCHHS B OCHOBHOH IIIKOJIE COACPIKAHUC 06yquI/15{

10 XUMHUH.

Iliianupyembie pe3yabTaThbl 00y4eHUs
MeTal’Ipe}]METHbIe pPe3yJdbTaThbl

MeTaHpe]IMeTHBIe pe?,y.]'H)TaTBI BKJIFOYAaKOT OCBOCHHBIC O6y‘—IaIOHII/IMI/ICSI Me)KHpe)IMeTHBIe IIOHATUSA U
YHUBEpcaJbHble YyueOHblE JIeHCTBUS (PEryJsATUBHBIE, I103HABaTElbHbIE, KOMMYHUKATHUBHBIE).
MexnpeameTHble MOHATHS YciaoBHeM (OPMUPOBAHUS MEXKIPEAMETHBIX MOHSITUM, TaKUX, Kak
cuctema, (pakt, 3aKOHOMEPHOCTh, ()EHOMEH, aHaJM3, CHHTE3 SIBIIACTCS OBJIAJCHHE OOYJArOUTUMUCS
OCHOBaMH YUTATENCKON KOMIIETEHIIMH, IPHOOpETEHNE HAaBBIKOB paboOThI ¢ HH(OpMaIueil, yuactue B
MIPOEKTHOM NEesATENbHOCTH. B OCHOBHOI IIKOJE Ha BCeX MpeaMeTax OyJeT MpoJoihKeHa paboTra 1o
(hOpMUPOBAHUIO U PA3BUTHIO OCHOB YUTATEIHCKON KOMITETCHITUH.

O6yqa}0mﬂec;1 OBJIAZACIOT YTCHUCM KaK CpCIACTBOM OCYHICCTBJICHUS CBOHUX JalbHEUINNX IJIaHOB:
MPOAOJIKCHUA O6p8.30BaHI/I${ n CaMOO6pa30BaHI/IH, OCO3HAHHOT'O IIJIAaHWPOBAHUA CBOCTO AKTYAJIbHOTO U



HEPCIEKTUBHOTO Kpyra YTeHHUs,, B TOM YHCJIC JOCYTOBOTO, IMOJArOTOBKU K TPYIOBOH M COLMAIBHON
NeSTeIbHOCTU. Y BBITYCKHHKOB OyzaeT chopMupoBaHa MOTPEOHOCTh B CUCTEMAaTHUYECKOM YTEHUH Kak
CPEICTBE TMO3HAHUS MUpPA U ce0s B 3TOM MHpPE, TAPMOHHM3AIMU OTHOIICHHUI YeJIOBEKa U OOIIECTBa,
co3JlaHuM 00pasa «IoTpeOHOTo OyIyIIET0N.

[Ipu u3ydyeHnn yueOHBIX MPEeIMETOB OOyUalOIIMecss YCOBEPUICHCTBYIOT MPUOOPETEHHBIE HAa TIEPBOM
ypOBHE HaBBIKH PabOTHl ¢ WHMOpManueld W MOMOMHAT uxX. OHU CMOTYT paboTaTh C TEKCTaMH,
npeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH COACPXKAIIYIOCS B HHUX HH(POpPMAIUio, B TOM 4YHCIE:
CHCTEMAaTH3HPOBATh, COTMIOCTABIINTh, aHAJM3UPOBATh, 0000IIATh U WHTEPIPETUPOBATh UHPOPMAIIHIO,
COJZICPIKALIYIOCS B TOTOBBIX HH(OPMAIMOHHBIX OOBEKTaX; BBIACIATh TIJIABHYIO M H30BITOYHYIO
WH(POPMAIIHIO, BBINOJHATh CMBICIIOBOE CBEPTHIBAHHE BBIIEICHHBIX (DAKTOB, MBICIICH; MPEICTABIATH
MHGPOPMAIIHIO B CIKATOM CIIOBECHOU opme (B BUEC IJIaHA WM TE3UCOB) U B HATJISTHOCHMBOJINYCCKON
dopme (B Buae Tabnmil, TpagUUECKHMX CXEM H JHarpaMM, KapT IMOHSITHH — KOHIENTYaIbHBIX
JyarpamMm, ONOPHBIX KOHCIICKTOB); 3aIlOJHSTH U JOTIOJHSTH Ta0JIUIIBI, CXEMBI, THarpaMMBbI, TeKCTHI. B
XOJIe U3YYEHUS BCEX YUEOHBIX MPEIMETOB 00YJaIOIIUECs MPHOOPETYT OIMBIT MPOSKTHOM JAEATEIbHOCTH
Kak o0co0oi (opmbl y4eOHOH pPabOTHI, CIIOCOOCTBYIOIICH BOCIUTAHUIO CAMOCTOSITEIIBHOCTH,
WHUIUATHBHOCTH, OTBETCTBEHHOCTH, TIOBBINICHUIO MOTHBAMH W 3(PPEKTUBHOCTH ydeOHOU
NESTEIbHOCTH, B XOJI€ pealM3allid HWCXOJHOIO 3aMbIClia Ha IPAKTUYECKOM YPOBHE OBJIAJCIOT
YMEHHUEM BBIOMpATh aJIcKBaTHBIC CTOSIICH 3ajaue CpeACTBa, IPUHUMATh PEIICHHS, B TOM YHUCIC U B
CUTyalnusx HeomnpezaeleHHOCTH. OHM IMOJIydaT BO3MOXKHOCTH Pa3BUTh CIIOCOOHOCTh K pa3paboTKe
HECKOJIbKUX BapUAHTOB PEIICHUH, K OUCKY HECTAHAAPTHBIX PEIICHHIA, MOMCKY U OCYIIECTBICHUIO
HanboJiee MPUEMIIEMOTO PEIICHHS.

[lepeueHp KIIOUEBBIX MEXIPEAMETHBIX MOHATUN OIpeneseTcss B XOA€ pa3padOTKH OCHOBHOM
0o0pa3oBaTeNnbHON MPOrpaMMbl OCHOBHOTO 00Iiero oOpa3oBaHHs 0Opa3oBaTENbHOW OpraHU3alud B
3aBUCUMOCTH OT MAaTE€pUAIbHOTEXHUUYECKOTO OCHAICHUS, KaJpOBOTO MOTEHI[MANA, HCIOJIb3yEeMbIX
MEeTOJ0B paboThl U oOpa3zoBarenbHbIX TexHoJoruid. B coorBercTBHM PI'OC OOO BBIAETAIOTCS TPU
TPYIIIBl YHUBEPCATBHBIX YUEOHBIX IEUCTBUI: PETYJISITUBHBIE, TO3HABATEILHBIC, KOMMYHUKATHUBHEIE.

PeryasituBubie YY /|

1. YMeHue caMoCTOSITENEHO ONPEAeTATh el 00yUeHus, CTaBUTh U (hOPMYyIUPOBATh HOBBIE 33/1a4H B
y‘-I€6€ nu HOSH&B&TGHLHOﬁ JCATCIIBHOCTH, pa3BI/IBaTI> MOTHUBEI U I/IHTCPGCI)I CBO€I>1 HOBHaBaTeJ'IBHOI\/'I
nesTeabHOCTH. OOyJaronuics CMOXKET:

* aHANM3MPOBATh CYIIECTBYIONIME M IUIAHUPOBATh Oynaymue oOpa3oBaTeNbHBIE PE3yIbTaThl;®
UIEHTU(DUIIMPOBATH COOCTBEHHBIEC MPOOJIEMBI U OTIPEACIISTH TIIaBHYIO MTpo0eMy;

* BBIJIBUTaTh BEPCHH pEIICHUs MpoOIeMbl, (HOPMYIHPOBATh THIIOTE3bI, MPEIBOCXUIIATh KOHEUHBIH
pE3yNbTaT; * CTaBUTh IIeNb JEATEIILHOCTH HA OCHOBE OMpPENEICHHON MPOOJIeMbl M CYIIECTBYIOLIUX
BO3MOXKHOCTEH;

° (bOpMy.HI/IpOBaTB y‘-ICGHLIe 3aJ1a4yM Kak IIaru JOCTHXKEHUS ITOCTaBICHHOM 1IN ACATCIbHOCTH,

* 00OCHOBBIBATH HOCJICBBIC OPUCHTUPBI W TPHUOPUTCTHI CCBUJIKAMH Ha HOCEHHOCTHU, YKa3blBad U
000CHOBBIBAs JIOTUYCCKYIO ITOCIICAOBATCIIbHOCTD Iaros.



2. YMeHHe caMOCTOSITETIBHO IUIAHWPOBATh IyTH JOCTHIKEHUS IIejel, B TOM YuCIie albTepPHATHBHEIE,
OCO3HAHHO BBIOMpATh Haubosee H3PPEKTUBHBIE CTIOCOOBI pelIeHUs] y4eOHBIX U MO3HABaTEIbHBIX 331au.
OOy4Jaromuiicss CMOXKET:

* OmpeneNsITh HEOOXOIUMBIC JICHCTBHE(s) B COOTBETCTBUM C YUeOHOW M IMO3HABATEIHHOU 3aavei u
COCTABJIATh AJITOPUTM HUX BBIIIOJHECHUS;

* 000CHOBBIBaTh W OCYIIECTBIATH BHIOOP HambOojee 3(h(PEKTUBHBIX CIOCOOOB PEIICHHS y4EeOHBIX H
MMO3HABATENIbHBIX 33]1aY;

* ONpEACNATh/HAXOUTh, B TOM YHCJIE W3 MPEIJIOKCHHBIX BAapUAHTOB, YCJIOBHS JJIsS BBITIOJHCHHS
y4eOHOM 1 MTO3HABATEIILHON 3a/1a4u;

¢ BBICTpaMBaTh XHU3HCHHBIC IIJIAHBI Ha KPaTKOCPOYHOC 6yzlymee (SaHBHHTB LECJICBBIC OPUCHTUPEI,
CTaBUTh AJICKBATHBIC MM 3aJadn W IIpEajiaratb ,Z[CI\/'ICTBI/U{, YKa3bIBas U 000CHOBBIBas JIOTUYCCKYIO
IOoCJICI0BATCIIBHOCTD H_IaFOB);

* BBIOMPATH U3 MPEATIOKEHHBIX BAPHAHTOB U CAMOCTOSITENILHO UCKaTh CPEACTBA/PECypChl IS pelieHus
3a7a41/OCTIKEHUS 1ETIH;

¢ COCTABJIATH ILIaH PCHICHUA HpO6J’I6MH (BLIHOJ'IHGHI/IH IIPOCKTA, IIPOBCIACHUA I/ICCJ'ICI[OBaHI/IH);

* OIpCAcidATh IMOTCHUUAJIBHBIC 3aTPYAHCHUA IIPpU PCIICHHUU y‘IG6HOfI U TI03HABaTCILHOMI 3aJa4u U
HaxXo4UuThb CpCACTBA IS UX YCTPAHCHUS

* OIIKCHIBAaTH CBOM OIIBIT, Oq)OpMJIHSI Cro i nepeaadyu Apyrum JroJiaM B BUAC TCXHOJOI'MHU PCUHICHUA
MMPAKTUYCCKUX 3adad OHNpCACJICHHOTrO KJjlacCa, ¢ IIJIAHUPOBATL W  KOPPEKTHPOBATH CBOIO
HHAUBUAYAJIBHYIO O6pa3OBaTeJ'IBHy1-O TPaCKTOPHIO.

3. YMeHHe COOTHOCHUTH CBOM JEHCTBHS C IUIAHMPYEMBIMHU pE3yJbTaTaMHU, OCYLIECTBISTh KOHTPOJIb
CBOEH JIeATENbHOCTH B MPOIIECCe TOCTHKEHUS pe3yabTara, ONpeAesaTh CocoObl eHCTBUI B paMKax
NPE/UIOKEHHBIX YCIOBUM M TpeOOBaHMM, KOPPEKTHUPOBAaTb CBOM JAECHUCTBUS B COOTBETCTBUU C
u3MeHstomencs cutyanueil. O0yJarouuiics CMOXKeT:

* ONPENENATh COBMECTHO C IEJAaroroM M CBEPCTHUKAMU KPUTEPUU IUIAHUPYEMBIX DPE3YyJIbTaTOB U
KPUTEPHUH OLICHKU CBOEH yueOHO! AeATeNbHOCTH;

* CUCTEMATHU3UPOBaTh (B TOM UHMCJE BHIOMPATh MPUOPUTETHBIE) KPUTEPUU IJIAHUPYEMBIX PE3YJIbTAaTOB
U OLIGHKU CBOEH JeATEeNIbHOCTH; * OTOMpAThb MHCTPYMEHTBI JJs OLIEHUBAHMS CBOEH JEATeNbHOCTH,
OCYILIECTBISATh CAMOKOHTPOJb CBOEH JEATEIBHOCTH B pPAaMKax NPEAJIOKEHHBIX  YCIOBUH U
TpeGoBaHU;

* OILICHMBATh CBOK JI€ATENBHOCTb, AapryMEHTHUPYs MPUYMHBI JOCTUXKEHMSI WIM OTCYTCTBHS
IUIAHUPYEMOTI'O Pe3yJIbTaTa;

* HAXOJIUTh JOCTATOYHBIE CPE/ICTBA JUISl BHIIIOJIHEHUS YUEOHBIX IEHCTBUN B U3MEHSIOIIENCS CUTYaIH
W/WJIM TIPU OTCYTCTBHMHU TUIAHUPYEMOTO PE3yIIbTaTa;

® pa60Ta$1 M0 CBOCMY IINIaHY, BHOCUTb KOPPCKTUBLBI B TCKYIIYIO ACATCIBHOCTH Ha OCHOBE aHalinM3a
U3MEHEHHI CUTYyalluU IUIS MOJTYUCHUS 3allVNIAaHUPOBAHHBIX XapPAKTCPUCTUK HpOHYKTa/ pe3yiibTara,



* yCTaHaBIUBATh CBSI3b MEXKIY MOJYYEHHBIMH XapaKTEPUCTUKAMH MPOIYKTa M XapaKTePUCTHKAMU
mpouecca JIeATENIbHOCTH U 10 3aBEPLICHUM JEATEIBHOCTH IpeaaraTb M3MEHEHUE XapaKTEPUCTHK
Ipouecca i1 MOJAy4YeHUs YIyUIIEHHbIX XapaKTePUCTUK IPOIYKTa;

¢ CBCPATH CBOU I[CﬁCTBPISI C IICJIBIO U, ITPU HCO6XOI[I/IMOCTI/I, HUCIIPABJIATH OIIOKH CaMOCTOSTCILHO.

4. YMeHue OlleHUBaTh NMPAaBUIBHOCTH BBINOJIHEHUS Y4eOHOU 3a7aun, COOCTBEHHBIE BO3MOXHOCTU €€
pemeHust. O0y4aromuics CMOXKET:

* ONpeAensiTh KPUTEPHUH MPABWIBHOCTH (KOPPEKTHOCTH) BBHIMOJHEHHS Yy4eOHOW 3ajauu;
aHaAJIM3UPOBATh U 0OOCHOBBIBATH MPUMEHEHHUE COOTBETCTBYIOIIETO MHCTPYMEHTAPHS AJIsl BHIITOJIHEHUS
yueOHOM 3a1auyu; * CBOOOJHO MOJIb30BaThCS BHIPAOOTAHHBIMU KPUTEPUSMHU OIICHKH M CAMOOILICHKH,
MCXOIS U3 TIeJTM U IMEIOIIUXCS CPEJICTB, pa3iindas pe3yabTaT U CIIOCOOBI JCHCTBHIA,

¢ OOCHHUBATHL IPOAYKT CBOCH JACATCIIBHOCTHU 110 3aJJaHHBIM W/UIA CaMOCTOSITEILHO OIpCaACIICHHBIM
KpUTCPpUAM B COOTBCTCTBUHU C LECIbIO ACATCIbHOCTHU,

* 000CHOBBIBATh JOCTHXXHUMOCTD LICJIN BBI6paHHI>IM crmocoOOM Ha OCHOBE OLICHKU CBOUX BHYTPCHHHUX
PECYpPCOB U JOCTYIIHBIX BHCIHIHUX PECYPCOB;

® (1)I/IKCI/IpOBaTB " aHAJIM3UPOBATb JUHAMUKY COOCTBEHHBIX 06pa3OBaTCJ'ILHBIX pe3yJIbTAaTOB.

5. BnaneHue ocHOBaMH CaMOKOHTPOJIS, CAMOOLIEHKH, MPHUHATHS PEIIEHUH M OCYIIECTBICHUS
OCO3HaHHOTO BbIOOPA B yueOHOM U mo3HaBaTeabHON. O0yJaromuiicss CMOXKeT:

* Ha0moOJaTh W aHATU3UPOBATH COOCTBEHHYIO Y4YEOHYI0 M IIO3HABATEIbHYIO JEATEIBHOCTh U
NEeSATEILHOCTh APYTUX 00YYAIOIIMXCS B TIPOIIECCE B3aUMOIIPOBEPKH;

* COOTHOCHTb pE€ajbHble M IUJIAHUPYEMbIE pE3yJIbTaThl HWHAMBUAYAJIbHONH 00pa3oBaTENbHOMN
NEeSITeIbHOCTH U JIeNaTh BBIBOJBI, * NMPUHUMATh pElIeHHWE B y4eOHOM CUTyalluM U HECTH 3a HEro
OTBETCTBEHHOCTD;

6. VYMeHue oOmnpenensATb IOHATHA, CO3JaBaTh  OOOOINEHHWS, YCTAaHABIMUBATh  AHAJIOTHH,
KJIaCCU(PUIIUPOBAaTh, CAMOCTOSTEILHO BBIOMpPATh OCHOBAHUS W KPUTEpUM I KIacCHU(DUKAIUH,
yCTaHaBJIMBATh MIPUYUHHO-CIIE/ICTBEHHBIE CBSA3H, CTPOUTH JIOTUYECKOE PACCYKJICHUE, YMO3ZAKIIOUEHUE
(MHIYKTUBHOE, IETYKTUBHOE, [0 AaHAJIOTUH) U JeNaTh BHIBOII.

* BBIJICJIATH SIBJICHUE U3 OOILEro psiia APYyTUX sIBJICHHUI;

® ONpCacIATh 06CTO$IT€J'II)CTBa, KOTOPBIC MPCAMICCTBOBAJIM BOSHUKHOBCHHUIO CBA3U MCKAY SABJICHUSAMU,
H3 3TUX OOCTOATEILCTB BBIIACIATE OIPCACIIAOIINC, CIIOCOOHBIE OBITH HpH‘{HHOﬁ JaHHOT'O SABJICHUA,
BBISABJIATH IPUYKUHBI U CIICACTBUA HBHGHHﬁ;

* CTPOHTH PacCyKJICHUE OT OOIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSM M OT YACTHBIX SBIICHUH K
00IITMM 3aKOHOMEPHOCTSIM;

* CTPOUTH PACCYKJEHUE Ha OCHOBE CPaBHEHMs NMPEAMETOB U SIBJICHWM, BBIIEISAS MpPU TOM OOIIHe
MPU3HAKY;

* U3J1araTh MOJTYYEHHYIO HH(OPMALIKIO, UHTEPIIPETUPYS €€ B KOHTEKCTE peliaeMoi 3a1auu;



* CaMOCTOSITENIbHO YyKa3bIBaThb Ha WH(POPMAIMIO, HYXKIAIOIYIOCSs B TIPOBEpKE, Mpeaiararb H
IPUMEHSATH CIIOCOO MPOBEPKU JOCTOBEPHOCTH MHPOPMALINH;

* BepOaIM30BaTh AMOIMOHAIBHOE BIEYATICHHE, OKAa3aHHOE HA HEro HCTOYHUKOM; °* OOBSICHATH
SIBJICHHSI, IPOIIECCHI, CBSI3U M OTHOIICHUS, BEISIBIIIEMBIC B X0/1€ TIO3HABATEIBHOM U UCCIIEI0BATEIbCKON
NeSITeNbHOCTH (TPUBOIUTH OOBSCHEHHWE C HW3MEHEHHEM (OpMBI TPEACTABICHUS; OOBSICHSITD,
AeTaNu3upys Wi 000011ast; 00BSICHATH C 3aJaHHON TOYKH 3PEHHS);

® BBIBJIATH W HAa3bIBATh IMMPUYMUHBL CO6BITI/I$I, ABJICHHUA, B TOM 4YHCIIC BO3MOXHBIC / wnanboee
BCPOATHBIC IMPUYNHBI, BO3MOKHBIC IMOCJICACTBUA SaI[aHHOfI IMPUYIUHBI, CAMOCTOATCIIbHO OCYIICCTBIIAA
HpH‘IHHHO-CHCHCTBCHHBIfI AHaJIN3; ¢ ACJIaTh BbIBOA Ha OCHOBC KPHUTHYCCKOI'O aHAJIM3a Pa3HbIX TOYCK
3pCHUA, NTOATBCPIKAATh BBIBO/L COOCTBEHHOM aprMeHTaI_II/IGfI NI CaMOCTOATCIIBHO ITOJYUYCHHBIMU
JaHHBIMU.

7. YMeHue co37aBaTh, MPUMEHITh M MPEOOpPA30BBIBATh 3HAKM M CHMBOJBI, MOACITH M CXEMBI IS
peleHus yueOHbBIX U MMO3HABATEIbHBIX 33124, OOyJaromuics: CMOXET:

* 0003HaYaTh CHMBOJIOM U 3HAKOM IIPEIMET H/WIIN SBJICHHC,

* OMpECNATh JIOTHYSCKHE CBSI3M MEXKIY IpeAMETaMd W/WIA SBICHHUSIMH, 0003HA4YaTh JIaHHBIC
JIOTUYECKHUE CBS3M C MOMOIIBIO 3HAKOB B CXEME; * CO3/[aBaTh aOCTPAKTHBIA WM PEabHBIA 00pa3
MpeIMeTa U/WIIH SBIICHUS;

* CTPOUTH MOJICITH/CXEMY Ha OCHOBE YCIIOBHH 3a/1a4 M/WIN CIIOCO0a ¢ pelIcHUS;

8. @opmHupoBaHHME U pPa3BUTHUE DKOJOTUYECKOTO MBIIUICHHUS, YMEHHE MPUMEHSITh €ro B
MO3HABATEIbHON, KOMMYHHKATUBHOM, COIMANbHON MpakTUKe U MNpo(ecCHOHATBHOM OpHUEHTAIUU.
OOyuaromuiics CMOKET: ® OIPEAENATh CBOE€ OTHOIIEHHUE K IPUPOJAHON CpeIe;

* aHaJIM3UPOBATh BIMSHHUE DKOJIOTUYECKUX (DAKTOPOB Ha cpely OOUTaHHS >KUBBIX OPTaHHU3MOB; ©
MPOBOANTh TPUYMHHBIA U BEPOSTHOCTHBIM aHAM3 AIKOJIOTUYECKUX CHUTYaIUil; * MPOTHO3UPOBATH
W3MEHEHUs CUTYaIlUu TIPU CMEHE JIEUCTBHS OJTHOTO (hakTopa Ha ACHCTBUE Apyroro Gaxropa;

* pacnpocTpaHATh DSKOJIOIMYECKHE 3HAaHUSA M Yy4YacTBOBaThb B IIPAKTUYECKHX Jejax IO 3alIUTe
OKPY’KaIOILIE! CPEbl; ® BbIpaXKaTh CBOE OTHOLIEHUE K MPUPOJE YEPE3 PUCYHKH, COUNHEHUS, MOJIEIH,
MIPOEKTHBIE PaOOTHI.

.KommynukaTusueie V'V /[

9. YMmenue OpTraHHU30BbIBATH yqe6Hoe COTPYAHUUCCTBO U COBMECTHYIO HCATCIIBHOCTH C YYHUTCICM U
CBCPCTHUKAMU; pa6OTaTL HHIAWBUAYAJIBHO W B TpyHIic: HAXOJUTH O6IJ_ICC peuIiCcHUC U pa3pCliaTb
KOH(I)J'II/IKTBI Ha OCHOBE COIJIACOBAaHHS TO3ULUN H yd€Ta  HUHTCPCCOB, (I)OpMy.]'II/IPOBaTB,
APTYMCHTUPOBATh U OTCTaWBAaTh CBOC MHCHHUC.

JINYHOCTHBIE pe3yJIbTAThI

1.I'oTOBHOCTP U CITOCOOHOCTH 00YJAIOIITUXCS K CAMOPA3BUTHIO M CAMOOOPA30BAHUIO HA OCHOBE
MOTHBAIIMH K O0OYYEHHIO U MIO3HAHUIO; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY U
MOCTPOCHUIO JTATbHEHINEH HHIUBUyaTbHOU TPACKTOPHH 00pa3oBaHus Ha 0a3e OPUEHTUPOBKH B



Mupe npodeccuii u mpodhecCHoOHATBHBIX MPEAMOYTEHUH, C YIETOM YCTONYHMBBIX
IMMO3HABATCJIIbHBIX UHTCPCCOB.

2. C(l)OpMI/IpOBaHHOCTI) OTBCTCTBCHHOI'O OTHOUICHUWA K YYCHUIO; YBAXKUTCIIBHOT'O OTHOIICHHS K
Tpyay.

3. CpopMUpOBaHHOCTD LIEITOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHON MPAKTUKHU.

4. Oco3HaHHOE, YBOXKUTEIBHOE U JJOOPOKEIATSIIbHOS OTHOIIICHUE K IPYTOMY YEJI0BEKY, €ro
MHEHUIO, MUPOBO33PEHHIO, KYJIbTYpPE, SI3BIKY, BEPE, IPaXJTaHCKON MO3UIMH. [ 0OTOBHOCTD U
CIOCOOHOCTh BECTH JTMAJIOT C APYTUMHU JIFOJBMH U JOCTUTATh B HEM B3aMMOIIOHMMAHHUS
(unenTUUKANUS ceOs KaK TIOJHOMPABHOTO CYObEKTa OOIIEHUS, TOTOBHOCTH K
KOHCTPYHPOBaHUIO 00pa3a mapTHepa Mo IUaiory, TOTOBHOCTh K KOHCTPYHPOBAHHUIO oOpa3a
JOITYCTHMBIX CIIOCOOOB JIMajiora, FOTOBHOCTh K KOHCTPYHUPOBAHUIO MPOIIecca auajiora Kak
KOHBCHIITMOHUPOBAHKS HHTEPECOB, TIPOIEAYP, TOTOBHOCTh U CIIOCOOHOCTH K BEICHUIO
MIEPETOBOPOB).

5. ChopmupoBaHHOCTH IICHHOCTH 3JJOPOBOTO U OE30MACHOTO 00pa3a KU3HU;, HHTEPHOPH3AIIHS
MMpaBUJI MHAUBUAYAJIbHOI'O U KOJIJICKTUBHOI'O 0€e30I1acHOr0 IIOBCACHUA B T-Ip633BI)I‘-Ia.I\/JIHI)IX
CUTYAIIHSX, YTPOXKAFOIIUX XKU3HHU U 3JJ0POBBIO JIFOJICH, TPABHJI IIOBEICHUSI.

6. CpopmMuapoBaHHOCTb OCHOB IKOJIOTUYECKOM KYJIbTYpbl, COOTBETCTBYIOIIENH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYCCKOT'O MBINIJICHUA, HAJIMYNEC OIbITA 3KOJOTI'MYCCKHU OpHCHTHpOBaHHOﬁ
pedIeKCHBHO-OIICHOUYHON M NPAKTHYECKO eI TEIbHOCTH B )KU3HCHHBIX CUTYaLUsIX
(rOTOBHOCTH K UCCIIEIOBAHUIO MTPUPOBI, K 3aHATUSIM CEITbCKOX03IHCTBEHHBIM TPYIOM, K
OCYILECTBIICHHUIO PUPOIOOXPAHHOM 1EATETBHOCTH)

Pe3y.]'II>TaTLI peaau3anvm BOCIIUTATECJIbHOIO NMNOTEHIHUAJA YPOKaA:

1.YcraHoBneHue JOBEpUTENbHBIX OTHOIIECHUN MEXAY YUUTENIEM U €r0 Y4eHHUKaMH,
CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCTIPUATHIO YYAIIUMUCS TPpeOOBaHUN U MPOCKO yuuTes,
NPUBJICUECHUIO UX BHUMaHUS K 00CyKIaeMoil Ha ypoke HH(POPMALIUHU, aKTUBU3ALIUN UX
MIO3HABATEJILHOMN IEATEIbHOCTH;

2.ITo0yx1eHue MKOJILHUKOB COOII0IaTh HA YPOKE OOIIENPUHSITHIE HOPMBI TOBEICHUS, TIPaBUIIa
OOIIEHHS CO CTapIIMMHU (YYUTENISIMU) U CBEPCTHUKAMU (IIKOJIbHUKAMU ), IPUHIIUITBI y4eOHOM
TUCITUILIMHBI U camoopranu3anuu, «[IpaBuia BHyTpeHHETO pacnopsaka 00yqaromuxcsy;

3.HpI/IBJ'IC‘-ICHI/IC BHUMAaHUS IKOJIBHUKOB K ICHHOCTHOMY ACIICKTY U3YYAaCMbIX Ha YPOKax
HBHCHHﬁ, opraHusanmsda ux pa60TBI C nonyqaeMoﬁ Ha YPOKE COIUAJILHO 3HAYUMOM
HH(I)OpMaHHCﬁ — MHUITUUPOBAHUC €€ OGCY)KIIGHI/IH, BBICKA3bIBAHUSA YHAIIUMUCA CBOCTO MHCHUSA
1o €€ nmoBonay, BBIpa60TKI/I CBOEIO K Hel OTHOIICHMUA,

4 TIpuMeHeHHe Ha YpOKE MHTEPAKTUBHBIX (POPM pabOThI YUaIIMXCS: MHTEIIEKTYAIbHBIX U,
YPOKOB-IIyTELIECTBUM, CTUMYIUPYIOLINX [T03HABATEIbHYI0 MOTUBALINIO IIKOJIBHUKOB;
JMJIaKTUYECKOTO TeaTpa, I/1€ MOJyYeHHbIE Ha YPOKE 3HAHHSI OOBITPHIBAIOTCS B TE€ATPATbHBIX
MOCTaHOBKAX; AUCKYCCUH, YPOKOB-AHCITYTOB, YPOK-KOH(EPEHIIMsI, KOTOPBIE JA0T yJalluMcs
BO3MOXXHOCTh PUOOPECTH OMBIT BEACHHSI KOHCTPYKTUBHOI'O AHAJIOra; TPYNIOBOI paboThl N



paboThI B mapax, KOTOPHIE Y4aT HIKOJIbHUKOB KOMaHIHOU paboTe U B3aUMOACHCTBUIO C IPYTUMHU
J€THMU.

IIpenmeTHble pe3ybTaThI

BbInycKHUK Hay4yuTCS: * XapaKTepHU30BaTh OCHOBHBIE METOJbI MTO3HAHUS: HAOIIO/IEHUE, U3MEPEHUE,
SKCIIEPUMEHT; * ONMCHIBAaTh CBOMCTBA TBEPIBIX, KHUJKHX, T'a3000pa3HbIX BEILIECTB, BBIACHAS HX
CYUICCTBCHHbIC TPU3HAKU; * PACKPBIBATh CMBICI OCHOBHBIX XUMHYECKHX IIOHATUH «aTOM,
«MOJIEKYJIa», «XUMHUYECKHUI 3JIEMEHT», «IIPOCTOE BELIECTBOY», «CJIOXKHOE BEILIECTBOY», «BAJECHTHOCTHY,
«XUMHUYECKasl peaklMs», MCIONb3ys 3HAKOBYIO CHCTEMY XHMHH; ® PACKPbIBATh CMBICH 3aKOHOB
COXPAHEHHs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOW TEOpUU; * pa3Iuyarh
XUMHNYCCKHUE H (1)I/I3I/I‘-IeCKI/IC SABJICHUSA; ¢ HA3bIBATb XHUMHYCCKHUC 3JBJICMCHTBLI; ® OIPCACIATH COCTAaB
BELIECTB M0 UX (opMyJiaM; * ONpenessaTh BAICHTHOCTh aTOMa 3JIEMEHTa B COSAMHEHUSIX; * ONPEACIATh
TUIl XUMHUYECKUX pPEaKUWi; * Ha3bIBaTh MPU3HAKU U YCJIOBHS NMPOTEKAHHUSI XUMUYECKHX PEaKIHil; *
BBISIBJISITH MPU3HAKU, CBUACTEIHCTBYIOIIME O MPOTEKAHMHM XUMHUYECKOW PEaKIUu MPH BBIMOJTHEHUU
XMMHUYECKOTO OIBITA; * COCTaBIATh (POpMysbl OWHAPHBIX COEIWHEHUI; * COCTaBISTh ypaBHEHUS
XUMHYCCKUX peakluid; * coOmogaTh MpaBwia O€30MacHON pabOThI NPU TPOBEACHHWH OIBITOB; ©
MOJIb30BaTbCs  JTaOOpaTOPHBIM ~ 00OpYJOBaHMEM U TOCYAOH; ¢ BBIYHCIATH OTHOCHTEIHHYIO
MOJICKYJIIPHYIO 1 MOJIAPHYIO MACChl BEUICCTB; * BBIYUCIIATH MACCOBYIO JOJII0 XUMHYCCKOI'O 3JICMCHTA
110 q)OpMYJIe COCAMHCHUA, * BbBIYUCIIATH KOJIMYECTBO, 00BEM HIIH MacCy BCHICCTBA IO KOJHNYECTBY,
00BbEMy, Macce PeareHTOB WM MPOAYKTOB PEAKIIMU; * XapaKTEpU30BaTh (pU3HUECKHE U XUMHUECKUE
CBOMCTBA MPOCTHIX BEUIECTB: KUCIOPOJa M BOJOPOJIA; * MOIy4aTh, COOUpPATh KUCIOPOJ U BOJOPOI; ®
pacrno3HaBaTh OINBITHBIM ITyT€M ra3000pa3HbIe BEIIECTBA: KHCIOPOJ, BOAOPO; * PACKPHIBATH CMBICI
3aKOHa ABOTaJIpo; * PACKPHIBATh CMBICI MOHATUN «TETIOBON d(PPEKT peakium», «MOISIPHBII 00BeM»;
* XapakTepu3oBaTh (PU3MYECKHE U XUMHUYECKHE CBOICTBA BOJBI; * PACKPHIBATH CMBICI MOHSTHS
«pacTBOp»; * BBIYUCIATH MAacCOBYIO JOJI0 PacTBOPEHHOI'O BEIIECTBA B PACTBOPE; ® MPHUTOTOBIATH
pacTBOpPBI C OMNPEACIICHHON MacCOBOM JIOJIE€H pPAaCTBOPEHHOTO BEHIECTBA; * HA3bIBaTh COCIMHEHUS
HN3YUCHHBIX KJIACCOB HCOPraHMYCCKHUX BCIICCTB, *¢ XapaKTCPHU30BATb (1)I/ISI/I‘I€CKI/IG U XHMHUYECKHUEC
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX BELIECTB: OKCHJIOB, KHCIOT, OCHOBAHUMU, COJIEH; °®
ONpEAEIATh IPUHANIEKHOCTh BELIECTB K ONPEIEICHHOMY KJacCy COEIMHEHUH; * COCTaBIATH
¢dopMysIbl  HEOpPraHWYECKMX  COEAMHEHUH  M3Y4eHHBIX  KJIACCOB; *  TIPOBOJMUTH  OIIBITHI,
MOATBEPXKJAIOIINE XHMUYECKUE CBOWCTBA H3YYEHHBIX KIACCOB HEOPraHMYECKMX BEUIECTB; *
pacrno3HaBaTh ONBITHBIM ITYTEM PACTBOPHI KUCIIOT U LIEJIIOYEH 110 U3MEHEHUIO OKPACKU MHUKATOPA;
XapaKTCPU30BaTh B3AMMOCBA3b MCKAY KJIaCCaMU HCOPraHUYCCKUX COGI[I/IHCHI/Iﬁ; ® paCKpbIBaTb CMBICII
[Tepuonnueckoro 3akona J[.M. MenneneeBa; ¢ OOBICHATh (PUIWYECKUM CMBICT ATOMHOTO
(MOpsIKOBOr0) HOMEpAa XMMHUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIBI U IEpUoJa B MEPUOTUYECCKOM
cucreme J[.M1. MenneneeBa; * OOBICHATH 3aKOHOMEPHOCTH M3MEHEHMsI CTPOEHHUS aTOMOB, CBOMCTB
AJIEMEHTOB B IIpEAEiax MalblX NEPUOJOB U TJIABHBIX MOATPYII; ® XapaKTEpHU30BaThb XMMHUYECKHE
3JIEMEHTHI (OT BOAOPOJAA IO KaJbIMs) HA OCHOBE HX IOJIOKEHHUS B mepuoandeckoi cucreme J[.U.
MenieneeBa 1 0COOEHHOCTEH CTPOEHUS MX aTOMOB; ® COCTABIISATh CXEMbI CTPOECHUS aTOMOB TepBbIX 20
2JIEMEHTOB Nepuoanueckoil cucreMsl [[.1. MenaeneeBa; * pacKpbIBaTh CMBICI NOHITHH: «XUMHUYECKas
CBSI3bY», «QJIEKTPOOTPHUIIATEILHOCTDY; * XapaKTEepU30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTB
OT THIla KpI/ICTaJIHI/I‘ICCKOI)’I PEIICTKU, ¢ OIPCACIIATL BUI XUMHYECKON CBS3H B HCOPTaHNYCCKUX
COCINHCHUAX, °® I/I306pa)KaTB CXEMbI CTPOCHHA MOJICKYJ BCUICCTB, 06p330BaHHBIX pPa3sHBIMU BHJaAMU
XUMHUYECKHUX CBSI3€i; ® pacKpbIBaTh CMBICH MOHSATUN «HOHY», «KATHOH», «AHUOHY, «JIEKTPOIUTHI,
HEINEKTPOJIUTBIY), <«AJIEKTPOJIUTHUECKAs TUCCOLMALUA», «OKUCIUTEIbY», «CTENEHb OKUCICHUS



«BOCCTAHOBHTEIIb», «OKHCJIEHHUE», «BOCCTAHOBJIEHHUE»; ® ONPENENATh CTENEHb OKHCIICHHS aTOMa
3JeMEHTa B COEAUHEHUHU; * PACKPHIBATH CMBICI TEOPUHM AJIEKTPOJUTUUYECKON JTUCCOLMAINM; *©
COCTaBJISATh YPABHEHHS SJICKTPOIMTHYECKON TUCCOLMAIMU KHUCIOT, IIEIOYeH, COJNCH; * OOBSICHATH
CYIIHOCTb TpoIlecca 3JICKTPOIUTHUECKON AMCCOUMAIMM U PEaKIii MOHHOTO OOMEHA; ® COCTaBIAThH
MOJIHBIE ¥ COKpAICHHbIE HOHHBIC YPaBHECHUS peaklud OOMEHa; * ONpeNeNiaTh BO3MOXKHOCTH
MPOTEKaHUs PeakIuil MOHHOro OoOMEHa; * MPOBOAUTH PEAKIUHU, MOATBEP)KAAIOIINE KayeCTBEHHBIN
COCTaB PA3JIMYHBIX BEUIECTB; * ONPEAEIATh OKUCIUTEIb U BOCCTAHOBUTEND; ® COCTABIIATh YPABHEHMS
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKIUi; * Ha3bIBaTh (PAKTOPHI, BIUSIOLUIME HA CKOPOCTH
XUMHUYECKON peaklMH; ¢ KIacCU(PUIUPOBATh XMUMHUYECKHE PEAKIUU MO PA3IUYHBIM IPU3HAKAM; ©
XapaKTEepPU30BaTh B3aUMOCBA3b MEXIY COCTABOM, CTPOCHHEM M CBOMCTBAMHU HEMETAJIIOB; * IPOBOIUTH
OTBITHl IO TIONYYEHUIO, COOMPAHHWIO W W3YYCHHIO XMMHYECKHX CBOMCTB Ta3000pa3HBIX BEIECTB:
YIIJIEKHCIIOTO ra3a, aMMHaKa; ® paclo3HaBaTh OMBITHBIM ITYTeM Ia3000pa3HbIe BEIIECTBA: YIIIEKHCIBINA
ra3 ¥ aMMHaK; * XapaKTepus3oBaTh B3aUMOCBSI3b MEXIY COCTaBOM, CTPOCHHUEM M CBOWCTBAMH
METaJIJIOB; * Ha3bIBaTh OpPraHMYECKHE BEIIEeCTBAa MO MX (opMmyle: METaH, 3TaH, 3TUJICH, METAHOI,
3TaHOJI, TJIMLEPUH, YKCYCHAsl KUCJIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEApUHOBAsi KUCIOTa, OJIEMHOBAs
KHUCIJIOTA, TJKOKO3a; * OIICHMBATh BIMSHHUE XUMHYECKOTO 3arps3HEHUs OKPYKalIIed cpeabl Ha
OpraHM3M 4YelIOBEKa; * TPaMOTHO 00pallaThCs ¢ BEUIECTBAMH B IMOBCEIHEBHOW >KU3HH * OMPEIENAThH
BO3MOXKHOCTh TPOTEKAHUSI PEaKUUid HEKOTOPHIX TNPEICTABUTENICH OPraHMYEeCKUX BEIIECTB C
KHCJIIOPOJIOM, BOJOPOJOM, METaUlaMH, OCHOBAHHUSIMH, TaJOreHaMu. BBIMYCKHUK MOXYy4YUT
BO3MOKHOCTh HAYYHUTHCS: * BBIIBUTATh U IMPOBEPSITH SKCHEPUMEHTAIBHO TUIIOTE3bl O XUMHUYECKHUX
CBOMCTBax BEIIECTB HAa OCHOBE MX COCTaBa U CTPOCHHS, MX CIIOCOOHOCTH BCTyNaTh B XUMHUYECKHE
peakluu, 0 XapakTepe U MPOAYKTaX Pa3jIMYHbIX XUMHUUYECKUX PEaKLUi; ® XapaKTepHU30BaTh BEIIECTBA
[0 COCTaBy, CTPOCHHUIO M CBOMCTBaM, YCTaHaBIIUBaThb IPUYUHHO-CIEACTBEHHBIE CBSI3U MEXKAY
JAHHBIMHU XapaKTEPUCTUKAMH BEIIECTBA; * COCTABIIATh MOJEKYJISIPHBIE U TOJHBIE HOHHBIE YPABHEHUS
[0 COKpAIICHHBIM HOHHBIM YpPaBHEHHUSM; ¢ MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA IPOSBIIATH
OKHCJIUTENbHBIE WM BOCCTAHOBUTEIBHBIE CBOMCTBA C YYETOM CTEIEHEW OKHCIICHHSI SJIEMEHTOB,
BXOJISIIIIMX B €r0 COCTaB; * COCTABJISITh YPAaBHEHUS PEAKIIMI, COOTBETCTBYIOIIUX MOCIIEI0BATEILHOCTH
MPEBPAIICHUT HEOPraHMYECKUX BEIIECTB pA3JIMYHBIX KJIACCOB; * BBUIBHUTATh M TPOBEPSTH
AKCIIEPUMEHTAILHO THUIIOTE3bl O PE3yNbTaTaX BO3JACUCTBUS PA3NUYHBIX (AKTOPOB HA H3MEHEHUE
CKOPOCTH XHMMHYECKOW pEaKIMU; * UCIOJIb30BaTh IMPUOOPETCHHBIE 3HAHUS 11 SKOJOTHUYECKH
IPaMOTHOTO TOBEACHHUS B OKpYXKaIOIIEH cpeae; * UCHOIb30BaTh NPUOOpPETEHHBIE KIIOYEBBIC
KOMIIETEHIIMH TIPH BBIMIOJHEHUH TPOEKTOB W Y4eOHO-UCCIEAOBATEIbCKUX 3a/Jad MO HU3YYEHHUIO
CBOWMCTB, CIIOCOOOB MOTYYESHHs U PACIIO3HABAHUS BEUIECTB; * OOBEKTHUBHO OLIEHUBATH HH(POPMAIIHIO O
BEIIECTBAX U XUMHUYECKHX MPOIECCcax; * KPUTUUYECKH OTHOCHUTHCA K TICEBJIOHAYYHOW WH(OpMAaILNH,
HEZ0OpOCOBECTHON pekjlaMe B CpeACTBaX MaccoBOM HHQoOpmanuMu; ¢ O0CO3HAaBaTh 3HAYEHUE
TEOPETHUECKUX 3HAHUM TI0 XMMHH ISl TPAKTUYECKON JIeATeTbHOCTH YEeJIOBEKa; * CO3/aBaTh MOJIEIH U
CXEMBI NJIsl perieHus y9eOHBIX M TO3HABAaTENbHBIX 3a]a4; MOHUMAaTh HEOOXOIUMOCTH COOJIIOICHUS
MpEeANUCaHUH, IPEIJIaraéMbIX B MHCTPYKITUAX IO UCTIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUHN

" ap

Cnoco0bl peanu3anuy BOCIUTATENbHOI0 MOTEHIIHAJIA YPOKA:

1. Vcnonb3oBaHWE BOCIHUTATEIBHBIX BO3MOKHOCTEH COJEpKaHHS ydeOHOTO TMpeameTa
gepe3 ACMOHCTpAHIO AC€TAM IMIPHUMEPOB OTBETCTBCHHOI'O, I'paXAaHCKOI'O0 ITOBCACHMA,
MIPOSIBJICHUSI YETIOBEKOIIO0UsT M JOOPOCEPACYHOCTH, Yepe3 MoJ00p COOTBETCTBYIOIIHNX



TEKCTOB JIJISl YTCHHMS, 3a/1a4 JJIsl PEIICHUs], TPOOJIEMHBIX CUTYaIlui Jis1 OOCYXKICHHS B
KJlacce;

2. BxiioueHue B YpOK UTPOBBIX MPOLELYP, KOTOPbIE MOMOTalOT MOAAEPKaTh MOTHBAIUIO
JeTel K MOJYYCHUIO 3HAaHUM, HAIAKWBAHUIO MTO3UTHUBHBIX MEXIMYHOCTHBIX OTHOLIECHUHN
B KJIacce, IOMOTal0T YCTaHOBICHHIO TOOpOKeIaTenbHO atMochepsl BO BpeMs ypoKa;

3. IlpoBeneHue yudeOHbIX (ONMMIIMA/bI, 3aHUMATENIbHbIE YPOKH M NATUMUHYTKH, YPOK -
JeJI0Basi UIpa, YPOK — IYTEILIECTBUE, YPOK MACTEP-KJIAcC, YPOK-UCCIEN0BaHUE U Ap.) U
y4eOHO-pa3BiIeKaTeNbHbIX MEpONpHUiATUi (KOHKypc-urpa «llpeamerHslii KpoccBopay,
BUKTOPHHBI, JINTEPATYPHAs: KOMIO3ULUS, KOHKYPC ra3€T U PUCYHKOB, SKCKYpPCHS U JIp.);

4. Opranuzans OPEIMETHBIX 00pa3oBaTENbHBIX COOBITUH (IIPOBEACHUE MPEIMETHBIX
AeKan) Uil OoOydyaromUXcs C ILEIbl0 pPa3BUTHS II03HABATENBHON M TBOPYECKOM
aKTUBHOCTH, WHHIMATHBHOCTH B pPAa3JIMYHBIX cdepax MPEeIMETHOH IesTeIbHOCTH,
PaCKpBITHSI TBOPYECKHX CIOCOOHOCTEH O0YyYarommxcs ¢ pa3HbIMH 00pa30BaTEebHBIMU
NOTPeOHOCTAMH U UHAUBUAYAIbHBIMUA BO3MOXHOCTSIMHU

5. HUcnonb3oBanne MKT U AMCTaHUMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTUH OOYy4EHHS,
00eCTIeYNBAOIINX COBPEMEHHBIE AKTHMBHOCTH OOyYaromuxcst (IIpOrpamMMbI-TPEHAKEPHI,
TECTbI, 3a4€Thl B JIEKTPOHHBIX MPUIIOKEHUSAX, MyJIbTUMEIUINHbIC TIPE3EHTAlMH, HAYYHO-
HOMNYJIsipHbIE Nepenaud, (GuiabMbl, oOydarolMe caiThl, YPOKM OHJIAMH, BUICOJCKIUH,
OHJIAMH-KOH(EPECHITHH U JIP.).

Copaeprxanue nporpaMmmbl
Xumus 8 kiacc
(68 yacos, 2 yaca B HeJ1eJII0)

HauvanbHble MOHATHUS 1 3aKOHBI XUMUU

Tena wu BemectBa. CBOMCTBAa BEMIECTB. ODTAJIOHHBIE (PU3MUYECKHE CBOWCTBA BEIECTB.
Matepuansl U matepuanoBefeHue. Poiab XMMUM B KU3HU COBpeMeHHOro obmectBa. OTHOLIEHHE
o0I1IeCTBa K XUMHHU: XeMOPHIUSA U XeMOPOOHsL.

Mertonbl wu3ydenus xumud. HabOmogenue. OxcnepumenT. MojenupoBanue. Mojenu
MaTepHajIbHbIE U 3HAKOBBIE UM CUMBOJIbHBIE.

I'a3pl. XKugxoctu. TBEpaple BemecTBa. B3auMmHble Iepexoabl MeEXAy arperaTHbIMHU
COCTOSIHMSIMU BEILECTBAa: BO3TOHKAa (CyOnumanus) M JecyOirMManius, KOHJEHCAlMs U HCIapeHue,
KpUCTAJIJIU3alus U TUIaBJICHHE.

®usnueckue sABICHH. UucCTble BelecTBa M CMecU. ['OMOreHHble M TeTepOreHHbIE CMECH.
Cmecu razoobpassble, xuakue u TBEpAble. CrocoObl pa3ieneHus CMecel: MeperoHka, WiIn
TUCTWUISAIMS, OTCTauBaHue, (QUIBTPOBaHME, KPUCTAIM3AIMA WIM BhIMapUBaHHE. Xpomartorpadus.
[TpumeHeHue 3TUX crocoboB B 1aOOpaTOPHON MPAKTUKE, HA IPOU3BOJICTBE U B OBITY.

XVMMHYECKUE IEMEHTHl. ATOMBI U MOJEKYJBIL. [IpocThie 1 cloKHBIE BEleCcTBA. AJUIOTPONUS
Ha npumepe Kucnopoga. OCHOBHBIE MOJNOKEHHSI aTOMHO - MOJIEKYJIsspHOro yueHus. Monsl. Bemecrsa



MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOT'O CTPOCHHSL.

3HaKu (CUMBOJIBI) XUMUYECKUX AJIeMEHTOB. MH(popMaIus, KOTOPYIO HECYT 3HAKH XUMHUYECKUX
3JIEMEHTOB. DTHUMOJIOTHSI HAa3BaHWH HEKOTOPBIX XMMHYECKHUX 3JeMeHTOB. [lepuoanyeckas tabiuua
xuMmuueckux 3neMmeHToB [I. Y. MenpaeneeBa: KOPOTKONEPUOIHBIA U JUIMHHONEPUOIHBIM BapUaHTBHI.
[lepuons! u rpynmel. ['naBHas u nodouHas noArpynsl, uid A- u b-rpynmnsl. OTHOCUTENBHAS aATOMHAs
Mmacca.

Xumuyeckue Gopmynbl. Munekcsl u kodddunuentsl. OTHOCUTENbHAS MOJEKYJIsIpHas Macca.
MaccoBast 10J11 XUMHUYECKOT0 3JieMeHTa B coeuHeHnu. MHdopmanus, KOTOpyro HECYT XMMHYECKHE
hopMyIIBI.

BanentHocts. CTpykTypHBIE (hOpMYIIBI. XUMHYECKHE dJIEMEHTHI C TTIOCTOSTHHOM U MIEPEMEHHON
BAJICHTHOCTHIO. BpIBOx QopMynbl coenmHeHHs MO BaJeHTHOCTH. OnpeneneHue BaJCHTHOCTH
XMUMHYECKOT0 37eMeHTa o gopmyne BemiectBa. CocTaBieHHe Ha3BaHUN COCTMHEHHA, COCTOSIIUX U3
JBYX XUMHUYECKUX 3JIEMEHTOB, 10 BAJIECHTHOCTHU. 3aKOH IOCTOSIHCTBA COCTAaBa BEILIECTB.

Xumuueckue peakuuu. PeareHTel W mpoaykThl peakiuu. [Ipu3HakM XMMHUYECKHX pPEAKLUU.
VYcnoBus UX NPOTEKAHMS U MpEeKpallieHus. Peakiyy ropeHus. JK30TEPMHUUECKUE U HI0TEPMUUECKUE
peakiuu.

3aKOH COXpaHEHMsI MacChl BELIECTB. XUMHUYECKHE ypaBHEHHs. (COCTaBIIEHHE XMMHYECKUX
ypaBHeHHA. MHpOpMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccudukanys XuMUYeCKUX peaklyid 10 COCTaBy U UMCIY PEareéHTOB U MPOIYKTOB. THIIbI
XUMUYECKHX peakuuil. Peakuun coequHeHus, pa3noxKeHus, 3aMenieHns nu ooMena. Karanuszaropsr u
KaTaJIn3.

JlemoHcTpamuu
¢ Koymekuus MmaTepraioB U U3EIUN U3 HUX.
*  Monenu, ucnosib3yeMble Ha ypokax (hU3HKHU, OMOJIOTHH U Teorpaduu.
*  OObEMHBIE U IAPOCTEPHKHEBBIE MOJIETTN HEKOTOPHIX XUMUYECKHUX BEIIECTB.
* Mogaenu KpUCTaUNINYECKUX PEMIETOK.
Cobupanue npudopa JiIs MOTydeHUs ra3a ¥ MpoBEpKa ero Ha FepMETHYHOCTb.
* Bosronka cyxoro jibja, iioja win HadTaluHa.
* ArperarHbl€ COCTOSIHUSI BOJBI.
Pa3nenenue qByX HECMEIINBAIOIINXCS )KUIKOCTEW ¢ TOMOLIBIO AEIUTEIBHON BOPOHKH.
e JlucTHILIIATOpP M €ro paboTa.
* VYcraHoBka g GUIbTpOBaHUS U €€ paboTa.
* VYcraHOBKa JUIs BhITapUBaHUA U €€ pabora.
* Kostekuus ObITOBBIX MPUOOPOB JUIsl (PUIBTPOBAHUS BO3IyXa.
Paznenenue kpacsiero BeuiecTsa omactepa ¢ IoMOIIbI0 OyMaXXHOH XpoMaTorpagum.
*  Mojenu aJuIOTPOMHBIX MOAU(PHUKAIMN YIIIepoia U Cephl.
* Ilosyuenue o30Ha.
* Toprpers 1. 4. Bepnennyca u JI. . Menzeneesa.
KopoTrkoneproanslii 1 JUIMHHONEPUOAHBIN BapuaHThl [lepnonnyeckoii cucremsl Jl. . Menneneesa
* KoHcTpynpoBaHue MapOCTEP>KHEBBIX MOJEIIEH MOJIEKYII.
* Annapat Kunna.
* PaznoxeHue bmxpomaTra aMMOHHS.

* Topenue cepbl 1 MarHUEBOM JICHTHI.



* Tloptpersl M. B. JlomoHocosa u A. JI. JIaBya3be.
*  OnbITHL, WUTIOCTPUPYIOLIUE 3aKOH COXPAHEHHS MacChl BEILIECTB.
I'openue ocdopa, pacTBOpeHHE MPOAYKTa TOPEHHS B BOJIC M UCCIIEAOBAHHUE MTOTyYEHHOTO PacTBOPa
JIAKMYCOM .
* BsaumopaeincTBHe COJITHON KUCIOTHI C IUHKOM.
[Tonyuyenue runpoxcuna meau(Il) u ero pasznoxxeHue npu HarpeBaHUU.
JlabGopaTropHble ONBITHI
. O3HaKOMIIEHHE C KOJUICKIIUEH JTaO0OpaTOPHOM TTOCY/IBI.
. TIpoBepka npubopa [ist MOTyIeHHs Ta30B HA TE€PMETUYHOCTb.
. O3HaKomileHHE C MUHEpalaMy, 00pa3yIOIUMHU I'PaHUT.

. IIpuroToBiieHre reTeporeHHoON CMECH OPOIIKOB CEPHI U Kelle3a U UX pa3JieiIcHuE.

1
2
3
4
5. BsaumoseiicTBre pacTBOPOB XJIOPHIOB ¥ MOJMIOB KaJMs C pACTBOPOM HHMTpaTa cepedpa.
6. IMonyuenne ruapoxcuaa meau(ll) u ero B3anmMoecTBUE C CEPHON KUCTOTOM.
7. B3auMoeiicTBIE pacTBOpPa COJIbI C KUCIIOTOIA.
8. IlpoBepka 3aKOHA COXPAHEHMSI MACCHI BEIECTB HA PUMEPE B3aUMOJAEHCTBUS IETOYH U KUCIIOTHL.
9. TlIpoBepka 3aKoHa COXPaHEHHS MACChl BEIIECTB HAa IPUMEPE B3aMMOIEHCTBHSA IIEIOYM M COJIH
xenesa (I11).
10. Paznoxenue nmepokcuaa BOAOPOaa ¢ HOMOLIBIO oKcuaa mapranma (IV).
11. 3amemenue xene3omM MeIM B MEIHOM KyIIOPOCE.
[IpakTuyeckue paboThI
1. 3HAaKOMCTBO € JIabopaTtopHbIM 000pyoBanueM. [IpaBuiia TeXxHUKH 6€30macHOCTH IpH padoTte
B KabuHere XxumMuu. Hekoropsle Buabl paboT.
2. AHamm3 nouYBBI

Baxueliue npecTaBuTeNIn HEOpraHMYecKux BemecTB. KonndyecTBeHHbIE OTHOLICHHS B XUMUU

CocraB Bo3ayxa. [TonsiTue 06 06bEMHOMN 10JI€ KOMIIOHEHTA MPUPOTHON Ta30BOM cMecH —
Bo3ayxa. Pacuér 00bEMa KOMIIOHEHTA ra30BOM CMECH 10 €ro 00BEMHOM J0J1€ U HA00OPOT.

Kucnopon. O3on. [Tonyuenue kucnopoaa. Cobupanue u pacro3HaBaHUE KHUCIOPOIaA.
XUMHUYECKUE CBOICTBA KACIOPOa: B3aUMOJICHCTBHE C METAITIAMH, HEMETAIIJIAMH U CIIOKHBIMHU
BeulectBamiu. [Ipumenenne kucinopoaa. KpyroBopor kuciaopoia B Ipupo/ie.

Oxcuapl. ObpazoBaHue Ha3BaHUM OKCHIOB 1O UX popmynam. CocraBieHue Gopmysn OKCUIOB 110
ux Ha3zBaHusAM. [IpencraBureny oKCHIOB: BOAA U YIJIEKUCIIbINA ra3, HeraméHas U3BecTb.

Bonopon B npupozae. duznueckue 1 XMMUYECKHE CBOMCTBA BOJOPO/IA, €T0 MOJTyYeHHE U
IIPUMEHEHHE.

Kucnotsl, ux cocras u knaccudukanus. Maankaropsl. Tabnuma pacTBOpUMOCTH.

ConsiHas 1 cepHasi KUCIIOTHI, UX CBOWCTBA M IPHMEHEHHE.

Comnm, ux cocTtaB ¥ Ha3BaHUs. PacTBopuMOCTh coseil B Boze. IIpeacraBurenu conei: XJIopua
HaTpusl, KapOoHaT HaTpus, pocdat KaabIus.

[Tocrosinnas ABoragpo. Konnyectso BeniectBa. Moinb. Monsipaas Macca. KpatHble etuHUIIbI
M3MEpPEHUs KOJMYECTBA BEIIeCTBa — MMUJUIUMOIIb U KMIIOMOJIb, MUJUTUMOJISIPHAS M KMJIOMOJISIpHAs
Macchl BEIECTBA.

Pacuétel Cc HCHOJB30BAHHMEM TMOHATUH «KOJWYECTBO BEIIECTBA», «MOJSIpHAs Maccay,
«IIOCTOSIHHAsE ABOTaJIpO».

3akoH ABoraapo. MossipHbIil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENBHAS TUIOTHOCTh
OJIHOTO raza Mo JIpyromy.



KpatHple equHUIIBI H3MEPEHHS] — MUJUTUMOJISIPHBIA ¥ KHJIOMOJISIPHBIN 00beMbI Ta3000pa3HbIX
BEILIECTB.

Pacu€rel ¢ uCHONB30BaHUEM TIOHATHM «KOJIMYECTBO BEUIECTBAY», «MOJSIPHAs Maccay,
«MOJISIPHBI 00bEM Ta30BY, «ITOCTOSIHHAS ABOTAIPO».

Pacu€rel ¢ uCHONB30BaHHEM TOHATHM «KOJMYECTBO BEIIECTBA», «MOJISIPHAsI Maccay,
«MOJISIPHBIA 00BEM Ta30B», «IUCIO ABOTAIPOY.

I'uapocdepa. Kpyrosopor Boasl B mnpupoje. Pu3nueckrue W XUMHUYECKHE CBOWMCTBA BOJIBI:
B3aUMOJICCTBUE C OKCUIAMU.

OcHoBaHus, UX cocTaB. PacTBOpUMOCTh OCHOBaHM B BoJie. I3MeHeHuEe OKpacku MHIUKATOPOB
B 1IEI0YHOM cpene. [IpeacraBurenu menoueit: THAPOKCUIBI HATPUS, KATHS U KaJIbIUs.

PactBoputens u pactBopEHHOE BemecTBo. PactBopsl. PactBopenue. I'napatel. MaccoBas nomns
pacTBOpPEHHOTO BeliecTBa. Pacu€rbl, CBs3aHHBIE C WCIIOJIB30BAHUEM IIOHATUS «MAaccoBasi J0Jis
PacTBOPEHHOTO BEILIECTBAY.

JlemoHcTpamuu

* OmnpeneneHue conepkaHusi KUCIOPOa B BO3IyXeE.
* llonyyeHue KUCIOPOA Pa3IOKEHUEM ITIEPMAHTAHATA KAJIUS U IEPOKCHIA

BOJIOPO/JIA.

* CobupaHre METOJIOM BBITCCHCHHSI BO3/IyXa U BOJIBI.

* Pacno3HaBaHu€ KUCIOPOJA.

* Topenme Maraus, xenesa, yris, cepsl U pocdopa B KUCIOPOJIE.

*  Komnekuus OKCHI0B.

* TlonyueHnue, cobupaHue U pacrio3HaBaHUE BOJIOPOIA.

* ['openue Bopopoa.

* BsaumoseiictBue Bogopoa ¢ okcumom meau(ll).

*  Komnekuuss MUHEpaJIbHBIX KUCIOT.

* [IpaBuno pa3baBrneHus: cepoil KUCIOTHI.

*  Komiekmus comnen.

* Tabnuia pacTBOPUMOCTH OCHOBAHH, KUCIOT U COJIEH B BOJIE.
Hekotopsie MeTasuibl, HEMETaIbl U COEIMHEHUS KOJIMYECTBOM BELIECTBA B 1 MOJIb.

*  Mopaenb MOJSIPHOTO 00BEMA ra3000pa3HBIX BEIIECTB.

JlabopaTOpHBIE OTBITHI
12.TlomyTHEHHE U3BECTKOBOM BOJBI IIPH MPOIYCKAHMHU YTIEKUCIIOTO Ta3a.
13.Tlony4enue Bogopoaa B3aMMOIEHCTBUEM LIMHKA M COJISHOM KMCIOTBI.
14.Pacnio3HaBanue KHCIOT UHAUKATOPAMH.
15.M3Menenne OKpacky MHIMKATOPOB B INEIOUHOIM Cpee.
16.  O3HakomieHHME ¢ MpenapaTaMy JOMAIIHEH MM MIKOJILHON aNTeuKH — PacTBOPAMH MEPOKCUIA
BOJIOpO/a, CIIUPTOBOIM HACTOMKH MOJ1a M HAIATBIPHOTO CIUPTA.
[IpakTueckue paboThI
3. Tonyuenwue, coOUpaHKe U PaclO3HABAHKUE KUCIOPO/A.
4. Tlony4enue, cobMpaHKe U PacIO3HABAHUE BOIOPOA.
5. TIpuroToBieHHE PACTBOPOB COJIEH C UX 3aJaHHON MaccOBOM HOJIENA.

OcHOBHBIE KJIacChl HEOPraHMYeCKUX coequHeHuit O6o0menre ceeeHnid 00

OKCHJIAX, X KJacCU(UKAIMU, HA3BaHUAX U CBOMCTBaX. CTIOCOOBI MOTYUYEHHUST OKCHUJIOB.

OcHoBaHus, WX KiIaccH(pUKalMs, Ha3BaHUS W CBOWCTBA. B3ammojelcTBHEe C KHUCIOTaMH,



KHCJIOTHBIMH OKCHJIAaMH W COJISIMU. PasnokeHue HepacTBOPUMBIX OCHOBaHMM. CIIOCOOBI MOJTyUEeHHSI
OCHOBaHUIA.

Kucnotel, wux knaccupukanus u HazBanus. OOIIME XUMHUYECKHE CBOWCTBA KHCIIOT.
B3aumogeiictBue KHUCIOT € MeTalaMU. JJIEKTPOXMMHUUYECKHH psJ HANpsOKEHUW  METalIoB.
BzaumopaeiicTBHE KUCIOT ¢ OKCHAAMU METaJIOB.

B3anMopeiicTBie KHCIOT ¢ OCHOBAaHUSAMH — PEAKIUs HEeUTpaim3anuu. B3aumoneilcTBue KUCIOT ¢
COJISIMH. [Tonyuenne GeCKUCIOPOAHBIX
1 KHCJIOPOJICOACPKAIINX KUCIIOT.

Comm, ux kinaccudukanus u cBoricTBa. B3anmoeicTBre coneit ¢ MeTamiaMu, 0COOCHHOCTH
9TUX peakluil. Bzaumoaencreue coeu ¢ CosiMu.

I'eneTnyeckue psapl METAILIA M HEMeTaIa. [ eHeTHdecKast CBsI3b MEXy KilaccaMu
HEOPTaHMYECKUX BEIIECTB.

JlabGopaTopHbIE OMBITHI

17. BzaumopeiicTBUe OKCHIA KaIbLKs C BOIOM.

18. ITomyTHEHNE U3BECTKOBOI BOJIBI.

19. Peaknus HeliTpanuzanum.

20. IMonyuenue rugpokcuna meau (1) u ero B3auMoeiicTBre ¢ KMCIOTOM.
21. Paznoxenue ruapokcuaa meau (11) npu Harpesanum.
22. B3aumopeiicTBHe KUCIOT ¢ METAJIJIAMHU.

23. B3auMoieiicTBHE KHCIIOT C COJISIMHU.

24. O3HaKOMJICHHE C KOJUIEKIIUEH COJIeH.

25. Bzaumoneiictsue cynbdara meau(Il) ¢ sxenesom.

26. B3auMoeicTBre colieii ¢ COISIMHU.

27. I'eneTnyeckas CBA3b Ha IIPUMEPE COEIUHEHUI MEIH.
[IpakTueckue paboThI

6. Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4.

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
. . MeHneneeBa u CTpOEHUE aTOMa

EcrecTBeHHBIE CEMENCTBA XUMUUYECKHUX JIEMEHTOB: IIEJIOYHBIE u LIEJI0YHO3EMETIbHBIE

METaJUIbl, FaJIOTeHbl, UHEPTHBIE (O6J1aropoiHbie) razbl. AMGOTepHOCTb. AM(MOTEPHBIE OKCUABI U

rupokcuabl. KommiekcHele coin.

Otkpsitue JI. . Menneneessim Ilepuonnueckoro 3akoHa u cozganue uM [lepuoanueckon
CUCTEMBI XUMHUYECKHUX DJIEMEHTOB.

ATOMBI KaKk popMa CYIIECTBOBAHUS XUMHUYECKHUX J1eMEHTOB. OCHOBHBIE CBEJIEHUSI O CTPOECHUU
aToMOB. Jloka3aTenbcTBa CIOXKHOCTU cTpoeHus: aroMoB. OmnbiTel Pesepdopaa. [lnanerapuas mozaens
CTPOEHHS aTOMa.

CocraB aTOMHBIX s/iep: MPOTOHBI, HEUTPOHBI. OTHOCHUTENBHASA aTOMHAs Macca. B3anmocBs3b
MIOHATUH IIPOTOHY, KHEUTPOH», «OTHOCUTEIIbHAS aTOMHAsI Maccay.

Muxkpomup. DneKTpoHbl. CTPOEHHE IEKTPOHHBIX YPOBHEM aTOMOB XMMMUYECKHUX JJIEMEHTOB
NeNe 1-20. ITonsiTHE 0 3aBEPIIEHHOM 2JIEKTPOHHOM YPOBHE.

N3oronsl. Pusnmdeckuil cmpicn cuMBOIMKM Ilepuoanueckont cucremsl. CoBpeMeHHas
¢dopmynupoBka Ilepuonnyeckoro 3akoHa. Mi3MeHeHHs CBOMCTB 3JIEMEHTOB B MEpUOJAX U Ipymmax,
KaK (PYHKIIMSI CTPOEHHUS JIEKTPOHHBIX 000JI0YEK aTOMOB.



XapakTepucTUKa »JJIEMEHTa-MeTaula M JJIEMEHTa-HeMeTa/la MO0 HUX IIOJOXKEHUI0 B

[Tepuoanueckoit cucreme xumuueckux 3yemMeHToB /1. 1. Menneneena.
JlemoHCTpanuu

*  Paznuunbie hopMbl TAOIHI] TIEPUOANIECCKON CHCTEMBI.

*  MogaenupoBanue noctpoenus [lepuoguyeckoii cuctemsl . 1. Menaeneena.

* Mogenn aTOMOB XMMHUYECKHX 3JIEMEHTOB.

* Moaenu aTOMOB 3JIEMEHTOB 1—3-TO NIepHoI0B

JlaGopaTopHbIe ONBITHI.
28. Tlonyyenne ampOTEpHOro F’MAPOKCHIA U HCCIIEAOBAHNE ETO CBOMCTB.

Xumunueckas cBg3b. OKHUCIUTEILHO-BOCCTAHOBUTCIILHBIC pCaknuun

HonHas xumuueckas cBsi3b. MoHbI, 00pa3oBaHHbIE aTOMaMU METAJUIOB U HEMeTaJlI0B. CXeMbl
00pa3oBaHUsl MOHHOM CBSA3M Il OMHApHBIX COeIMHEHUH. VOHHBIE KpUCTAJUIMYECKHE DPELIETKH U
¢du3nyeckre CBONCTBA BELIECTB C 3TUM TUIIOM pel€ToK. [ToHsTre 0 popMyIbHON euHHIIE BEIIeCTBa.

KoBasienTHass Xumuueckasi CBs3b. OJIEKTPOHHBIE M CTPYKTYpHble (opmynbl. KoBaneHTHas
HenoJisipHast cBsi3b. (CXeMbl 00pa3oBaHUs KOBAJIEHTHOM CBS3M JUIsl OWMHApHBIX COEIUHEHHI.
MonekyispHbIE W aTOMHBIE KPUCTAJUIMYECKHE PEIIETKHM, W CBOMCTBA BEUIECTB C 3TUM THUIIOM
pEUIETOK.

DneKTpoOTpULATENIbHOCTh.  Pan  snexkrpooTpuuarenbHocTd.  KoBaneHTHass — mosispHas
xuMudeckas cBsa3b. Jumnonb. CxeMbl 00pa30BaHUS KOBAJIEHTHOW MOJISPHOM CBSI3M Ul OMHApPHBIX
coequHEHU. MoneKkyIsspHble M aTOMHbBIE KPHUCTANIMYECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM
TUIIOM PEIIETOK.

Merannnueckas XMMUYECKas CBA3b M METaJUIMYECKas KpUcTaumyeckas pemérka. CoiicTBa
BEILIECTB C TUM THUIIOM PEIIETOK. EnrHas npupoaa XUMHYECKHUX CBSI3EH.

Crenenp okucineHusi. CpaBHEHUE CTENEHM OKHUCIIEHUs U BajleHTHocTu. [IpaBuia pacuéra
CTETEeHEN OKUCIIEHHUS 10 PopMysIaM XUMUYECKUX COETMHEHUH.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. OrmnpeneneHue CTENEeHEeH OKUCIEHUS JUIs
3JIEMEHTOB, 00pa3yIOLINX BEIECTBAa Pa3HbIX KiIaccoB. Peakiuy MOHHOTO oOMEHa U OKUCIUTENIBHO-
BOCCTAaHOBUTENbHBIE peakuUU. OKUCIUTENh M BOCCTAHOBUTENb, OKUCICHHE W BOCCTAaHOBIICHUE.
CocraBiieHHE YpPaBHEHMM OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI METOIOM 3JIEKTPOHHOIO
OanaHca.

JleMoHCTpanuu

* Buneo ¢pparmenTs U cnaiinpl «MloHHAas XMUMHYECKast CBA3b ».

* Kosieknus BemecTs ¢ HOHHOM XUMUYECKOH CBS3bIO.

* Moenu HOHHBIX KPUCTAJUIMYECKUX PELIETOK.

*  BuneodparmenTs u cnaiipl «KoBaleHTHaAIXUMHUYECKAs CBA3bY.

¢ Kouteknus BemeCcTB MOJIEKYJIIPHOTO U @aTOMHOTO CTPOEHUSI.

*  Mojaenu MOJIEKYISPHBIX U aTOMHBIX KPUCTAJUINYECKHUX PEIIETOK.

*  BuneodparmenTs u cnaiipl «MeTtamindyeckasi XUMAYECKas CBSA3bY.

e Komreknus «MeTajisl U CIIIaBbI».

* BsaumojeiicTBHE IMHKA C CEPOit, CONSIHON KUCIOTOH, XsopuaoM meau (11).
* T'openue maruus.

* B3saumoneicTBHe XJIOPHON U CEPOBOIOPOIHOM BOIBI.



JlaGopaTopHbIe OTIBITHI
29. W3roropieHnre MOAENH, WLIFOCTPUPYIOIIEH CBOWCTBA METAJIIMYECKOM CBA3H

Copaeprxanue nporpaMmbl
Xumusa 9 kiaace
(68 yacoB, 2 yaca B HeJ1eJII0)
[ToBTOpEeHME M 0000IIEHNE CBEICHUH 10 KypCy 8 Kiacca

bunapnsie coequnenus. OKcHibl coneodpasyroliie u HeconeoOpazyomue. ['uapoKcub:
OoCHOBaHUs, aM(poTepHbIe, KHCTO0THL. CpeHue, KUCIIble, OCHOBHBIE COJIH.

O0600611eHre CBeIeHNI 0 XUMUUECKuX peaknuax. Knaccudukanus XuMU4ecKuX peakiui o
Pa3IMYHBIM OCHOBAHMSIM: COCTaBYy U YMCIy pearupyomux 1 00pa3yronuxcs BEUIECTB, TEIIOBOMY
a¢dexTy, HarpaBIeHUIO, N3MEHEHHIO CTETICHEH OKHUCIICHUS JIEMEHTOB, 00pa3yIOUINX pearupyromnme
BelIecTBa, (hasze, NCMOIBb30BaHUIO KaTallu3aTopa.

[TonsiTHe 0 CKOPOCTU XUMHUUYECKOM peakuuu. DakTOpsl, BIUSIIONINE Ha CKOPOCTh XUMUYECKIX
peaKuii: Ipupo/ia pearupyroIux BEIIecTB, UX KOHLEHTPALUs, TeMIIepaTypa, IIomaab
CONPUKOCHOBEHHUS, HAIMYKE KaTanu3aropa. Karanus.

JlemoHcTpamuu
* (O3HaKOMIJICHHE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJLIOB.
* (O3HaKOMIICHHE C KOJUIEKIIUSIMHU OKCHUJIOB, KUCIIOT U COJIEH.
* 3aBUCHUMOCTb CKOPOCTU XMMUYECKOUN peakluu OT IPUPOJIbI pEarupyomuX BEIIeCTB.
* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakuu OT KOHIEHTPALMH PEearupyromux BEIIeCTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakliuy OT IIoUaiu
COIPUKOCHOBEHUS PEArUPYIOIINX BEIECTB (KKUITALIUH CI0i»).
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOMN peakluu OT TeMIEepaTyphl pearupyorx BeIecTs.
JlaGopaTopHbIe ONBITHI
B3aumopeiicTBue aMMuaka U XJIOpOBOJOPOAA.
Peakuus Heltpanusanuu.
HaGmronenue teroBoro addexra peakiiuu HeHTpanu3aiim.
BsaumoneiictBue cepHoii kucinoTsl ¢ okcugom meau (II).

Paznoxenue MEpOKCHUJa BOAOPOAa C MIOMOIIBIO KaTala3bl KapTO(l)eJ'ISI

o Uk ownE

3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIIMH OT MPUPO/Ibl PEarupyrouIiX BEIECTB Ha
pUMepe B3auMOICHCTBUS PACTBOPOB THOCYIb(aTa HATPUS U XJopHaa Oapus, THOCyIb(haTa
HATpHUsI U COJISTHOU KUCIIOTHI.

7. 3aBUCHMOCTH CKOPOCTH XMMHYECKOM PEAKIUH OT IPUPOIBI METAJLIOB IIPU UX B3aUMOJIENCTBUU
C COJISTHOM KHUCJIOTOM.

8. 3aBUCHMOCTB CKOPOCTH XMMHYECKON PEAKIMU OT HPHPOIBI KUCIOT IPH B3aMMOIECHCTBHY UX C
JKEJIC30M.

9. 3aBUCHMOCTB CKOPOCTH XMMHMYECKON PEAKIIMU OT TEMIIEPATYPEL.

10.  3aBHCHMOCTB CKOPOCTH XMMHYECKON PEAKIMU OT KOHIIEHTPALIHH.

11.  3aBHCHMOCTH CKOPOCTH XMMHYECKON PEAKIUM OT IUIOIIAIH CONPUKOCHOBEHUS PEATHPYIOLINX
BCIIIECTB.

12.  3aBHCHMOCTB CKOPOCTH XMMHYECKON PEAKIMHU OT KaTaau3aTopa.



XHWMHYECKHE PEAKIIMU B PACTBOPAX JIEKTPOJIUTOB

[TonaTne 06 AIEKTPOIUTUYECKON TUCCOIMALUU. DICKTPOIUTH U HEIJICKTPOIUTHI. MexaHu3m
JUCCOLMAIMKN 3JIEKTPOJIUTOB C Pa3JIMYHBIM XapakTepoM CBs3H. CTENeHb AJIEKTPOJIIMTUYECKON
nucconuanui. CHIIbHbIE U C1a0ble AIEKTPOIUTHI.

OcHOBHbIE TIOJIOKEHUSI TEOPUU DIIEKTPOIUTHUECKON Aucconuanuu. Knaccudukanus noHoB 1
ux cBoiicTBa. KHUCIOThI, OCHOBAHUS U COJIM KakK 3JIEKTPOJIUTHL. VX Kiaccudpukanus u Auccoiuanmsi.

OO01ue XuMUYecKre CBOMCTBA KUCIOT: U3MEHEHUE OKPACKU WHIMKATOPOB, B3aUMOJCHCTBHE C
MeTaJlJIaMH, OKCUJAMU U THIPOKCHIAMU METAJIOB U COJISIMHU. MOJIEKYJISIpHbIE U MOHHBIE (IIOJIHBIE U
COKpalIEHHbIE) YPABHEHUSI peaKLUil.

XUMHYECKUH CMBICI COKpPAlIEHHBIX YPaBHEHHUW. YCIOBUA IPOTEKAHUS PEAKUHUA MEXAy
AJIEKTPOJINTAMU 10 KOHIA. Pl akTHBHOCTH METaJJIOB.

OO0mue XUMHYECKHE CBOMCTBAa IIENOYEH: B3aMMOJAEWCTBUE C KHUCIOTaMH, OKCHJIaMHU
HEMETaIJIOB, colsaMu. OOIIMe XMMIUUECKHE CBOIICTBA HEPACTBOPUMBIX OCHOBAHUMN: B3aMOJICICTBHE C
KHCJIOTaMH, Pa3JI0KEHUE [IPU HAIPEBaHUH.

OO0mue XMMHYECKHUEe CBOICTBA CPEIHUX COJEH: B3aMMOJAEWCTBHUE C KHUCIOTaMH, IIEJI0YaMu,
COJIIMM M MeTaJllIaMu. B3auMOIeHCTBUE KUCIIBIX COJIEH CO IIEI0YaMH.

I'unponus, kak oOMEHHOE B3aMMOJEICTBHE cojie ¢ BOJOW. ['maponns coiau CUIBHOIO
OCHOBaHUS M c1a00i KUCIOTHL. ['uaponn3 conum cnaboro ocHoBaHUS U CHIIbHOW KucioTsl. lkana pH.

CBolicTBa KHCIIOT, OCHOBaHHMI, OKCHJIOB M COJE€Hl B CBET€ TEOPUM DIIEKTPOJIUTUUECKON
JUCCOLIMAIMU U OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

JlemoHcTpamnuu.
* HcnpiTanue BEUIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOJIHOCTD.
*  3aBUCHUMOCTb AIEKTPONPOBOIHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPALINH.
* JIBuKEHME OKpAIlIEHHBIX HOHOB B AJIEKTPUYECKOM TIOJIE.
* OrmpeneneHue xapakTepa cpeiibl B pacTBOpax coJiei.
JlaGopaTopHbIE OMBITHI.
13. Tuccouuanus cnabbix 3JIE€KTPOIUTOB HA IPUMEPE YKCYCHOM KMCIIOTBI.
14. Vi3smenenne okpacku UHANKATOPOB B KMCIOTHOM CpeEJIE.
15.  Peaknus HeliTpanuM3anuu pacTBOpa IETOYM PA3TUUHBIMU KMCIOTAMU.
16. Tlomyuenue rugpoxcuaa meau (I11).1 ero B3aumMoaelcTBHE ¢ pa3IMYHBIMU KMCIOTAMH.
17. BsaumoseiicTBre cuinbHbIX KUCIIOT ¢ okcuaoM meau (11).
18-20. BzaumozeiicTBrE KUCIOT C METAJJIAMH.
21. KauecTBenHas peakius Ha KapOOHAT-HOH.
22. Tlonyuenue CTyaHsA KPEMHUEBON KUCIIOTHIL.
23. KauecTBeHHas peakiys Ha XJIOPHJL - WK CyTIb(aT-HOHBI
24. Vi3MeHeHre OKPACKH MHIMKATOPOB B ILETOYHON CPETIE.
25. BzaumoeicTBrE IET0YEH C YIIEKHCIIBIM Fa30M.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHHSI.
27. Tonyuenue ruapokcuaa meau (11) u ero pasnoxkenue.
28. B3aumoeiicTBre KapOOHATOB C KHUCIOTAMH.
29. IMonyuenue runpokcuna xenesa(lll).

30. BsaumogeiicTBue xenesa ¢ pacTBopoM cyibdara meau (1)



[TpakTrueckue paboThI

1. CsoiicTBa KUCIOT, OCHOBAHUIA, OKCHIOB U COJIEH B CBETE TEOPUH DIIEKTPOIUTHIECKON
JUCCOIMAIIMU U OKUCIIUTENIbHO ~-BOCCTAHOBUTEIBHBIX PEaKLIU

Hewmeranibl 1 ux coelMHEHUs

CtpoeHue aToMOB HEMETAUIOB U uX mnojoxenue B Ilepuoamueckoit cucreme. Psin
aNeKTpooTpHuIareabHocTH. Kpucrammmdyeckue peméTkd HEMETalIoB — MPOCTBIX  BEIIECTB.
Annotponust u e€ nmpuuuHbl. Du3nUeckue CBONCTBAa HemeTauioB. OOlue XHMHUYECKHUE CBOWCTBA
HEMETAJIJIOB: OKUCIUTENIbHBIE U BOCCTAHOBUTEIIBHEIE.

l"anmorensl, cTpoeHre X aTOMOB U MoJIeKyll. Du3nuecKkue U XUMUYECKHE CBOMCTBA raJIOr€HOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB I'aJIOTEHOB B 3aBUCUMOCTH OT UX MosoxeHus B [lepuonnyeckoit
cucreme. HaxoxieHre rajoreHoB B IPUPOJIE U UX MOITYyYeHHE. 3HAUEHUE U IPUMEHEHHE T'aJIOT€HOB.

l'amoreHoBOIOpOBI M COOTBETCTBYIOLME WM  KHUCJIOTBHL:  IUIABMKOBasi,  COJIsHaf,
OpOMOBOJOpOIHASL, MOJO0BOAOpoaHas. ['amorenunel. KaduecTBEHHBIE peakiMM Ha TaJIOT€HHI-UOHBI.
[IpumeHneHue coeTMHEHUH rajJoreHOB U UX OMOJIOTHYECKas POJib.

Ob6mas xapaktepuctuka sneMeHToB VIA-rpymnmel. Cepa B mpupone u €€ MOJIydeHHUe.
AnnoTtponHsie MOAU(UKAIINK cepbl U UX CBOMCTBA. XUMUYECKHE CBOMCTBA Cephl U € MpUMEHEHHE.

CepoBoJOpO/I: CTpOEHUE MOJIEKYINbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA, MOIyYeHUE U
3naueHue. CepoBoopoanas kucinota. CynbQuabl u ux 3HaueHue. JIroMuHODOpHI.

Oxcup cepsr (1V), cepancras xuciora, cynbGuTsl. KauecTBeHHas peakius Ha CyJIb(QHUT-HOH.

Oxcun cepsr (VI), ceprast kucnota, cynbdarel. Kpucramtoruaparel. KagectBeHHas peakius
Ha cyJb(haT-uoH.

CepHast kucinorta - CUJIbHBIA 37eKTposiuT. CBOHCTBa pa30aBiICHHONW CEpPHOM KHCIOTHI, Kak
TUMUYHOW KHUCJIOTHI: B3aWMOJEWCTBHE C METalJIaMH, OCHOBHBIMH U aM(pOTEPHBIMHU OKCHJIAMH,
OCHOBaHUSIMU U aM(OTEPHBIMU TUAPOKCUIAMHU, coisiMu. KauecTBeHHas peakiius Ha Cyib(aT-HOH.

OO6mass xapakTepucTuka 3yeMeHTOB VA-Tpynmbl. A30T, CTPOCHHE aToMa M MOJIEKYIIBI.
duznyecknue ¥ XUMUYECKHE CBOWCTBA U MPUMEHEHHE a30Ta. A30T B MPUPOJAE U €ro OHMOIIOTHYecKas
pOJIb.

AMMUak, CTpoeHUE MOJEKyJIbl U (pu3mueckue cBolcTBa. AMMHauHas BOJa, HalIaTHIPHBIN
CHUPT, TUApaT ammuaka. J[OHOpHO -akUENTOpHBIM MEXaHU3M O00pa30BaHUS KaTHMOHA AMMOHMSL.
BoccranoBurenbHble cBoiicTBa ammuaka. Coiau aMMOHMS U UX puMeHeHue. KauecTBeHHas peakuus
Ha KaTHOH aMMOHHUSI.

Oxcuapl a30Ta: HECOIe0Opa3yIolue U KUCIOTHBIE. A30THCTasi KUCI0Ta U HUTPUTHL. A30THas
KHCJIOTA, €€ MoJy4eHne U cBorcTBa. Hurparsl.

®ocdop, crpoenune aroma u amporponus. Dochunel. Dochun. Oxcun docdopa(V) u
oprodochopnas kucinora. Docdatel. Dochopubie ynodperus. MHCEKTUIIHIBI.

O6mras xapaktepuctuka 31aemMeHToB [V A-rpymnmbl: 0COOEHHOCTH CTPOEHUSI aTOMOB, MPOCTHIX
BEUIECTB M COEJUMHEHHI B 3aBUCHMOCTH OT TOJOKEHHUs ayeMeHToB B [lepuoamueckoil cucteme.
VYrinepoa. AnnmorponHbie Monudukanuu: anMas, rpadutr. AMOpdHBIA YIIIEpoI U €ro copTa: caxa,
aKTUBHUPOBAHHBI yronb. AjcopOuusa. Xumuueckue cBoicTBa yriepona. Kokcoxumuyeckoe
MIPOU3BOJICTBO U ero mpoaykius. Kapoumsl.

Oxcun yraepona(ll): ctpoenne monekysibl, oiaydenue u ero cBoiicta. Oxcun yriaepona(1V):
CTPOEHHME MOJIEKYJIbI, TIOJyYEHUE U €ro CBOMCTBA. YrojbpHas kuciora. Cojld yronbHON KHUCIIOTHI:
KapOOHATHI U THIPOKapOOHATHI. TeXHUYEeCcKas ¥ MUIIEBasi COJa.

Heopranuueckue u oOpraHuuecKkHe BEIIECTBA. YTJIEBOJOPOJbl. XUMHUYECKOE CTPOCHUE



OpraHUYECKUX BELIECTB, KAK MOPAIOK COEAMHEHUSI aTOMOB B MOJIEKYJIE IO BAJICHTHOCTH.

Meran, 3TaH, Kak IpeaeiabHbIE YIJIEBOAOPOABl. OTUIEH W alETWIEH, KaK HEINpenebHbIe
(HeHachlllleHHbIE)  yraeBoxopoAbl. ['openue  yrimeBomoponoB. KauecTBeHHblE peakuuM Ha
HENpeIeIbHbIE COCIUHEHMS.

DTUIIOBBIN CIIHPT, €TO0 MOJYYCHHUEe, TPUMEHEHUE U PU3noIoTHnYecKoe aeicTBue. TpéxaToMHbBIN
cnupT riauuepuH. KauecTBeHHas peakuus Ha MHOTOAaTOMHBIE CIHUPTHI. YKCYCHasi - MPEACTaBUTEIb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B npupoje. Cunniuasl 1 cuiiad. Okeus
kpemuns(1Y). KpemHueBas kuciaora u €€ COJIH.

[IpousBoacTBo cTekna u nemenTa. [IpogyKius CUIMKaTHON IPOMBILUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepamuKa, hapdop, pasHc.

OnTryeckoe BOJOKHO.

Hemerannel B mpupoge. @pakunoHHas NEperoHKa KUAKOTO BO3AyXa KaK CIIOCO0 MOTydeHHs
KHCIIOpo/ia, a30Ta, aprona. [lomyuenue dpocdopa, kpeMHuus, xjaopa, oaa. DIEKTPOIU3 PaCTBOPOB.

[Tonyuyenue cepHOU KUCIOTHI: ChIPBE, XMMU3M, TEXHOJIOTUYECKAs] CXEMa, METO KUIISIIETrO
CJI0S1, MPUHIUIIBI TEIUI000OMEHA, MPOTUBOTOKA U LUpKysauuu. Oneym. [IpousBoacTBo ammuaka:
CBIPbE, XMMU3M, TEXHOJIOTHUECKAs CXEeMa.

JdemMoHcTpanuu

e Koiekus HeMeTauIoB.

e Moaenu KpUCTAJUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHbBIE U MOJIEKYJISIPHBIE.
e (O30HATOp U NPUHLUIIBI €r0 PabOTHI.

e [opeHue HeMETaIOB - MIPOCTHIX BEIIECTB: cepbl, hocdopa, IPEBECHOTO YIIIsl.
e OOpasipl raJIoOreHOB - IPOCTHIX BEIIECTB.

e B3aumozelCcTBHE raJOreHOB ¢ METaJNIAMH.

e BriTecHeHue xyiopa OGpoMOM WK 0/1a U3 pacTBOPOB UX COJIeH

e Kostekus npupoaHbIX COEAUHEHUH XJIOpA.

e B3sanmogneiicTBHE Cepbl ¢ METAILUIAMM.

e ['opeHue cepbl B KUCIOPOAE

o Konekuus cyabGUAHBIX pyI.

e KauecTBeHHas peakuus Ha Cyab(GUI-HOH

e (OOecrBeurBaHHE OKPAILIEHHBIX TKaHEH U IIBETOB CEPHUCTBHIM Ia30M.

e BsanmoneincTBre KOHIEHTPUPOBAHHON CEPHOM KHUCIIOTHI C MEIBIO.

e OOyrauBaHHE OPraHMYECKUX BELIECTB KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM.
e Jlnarpamma «CocTaB Bo3gyXa».

e Bugneodparments! u cnaitnsl «lItnusu 6a3apsi».

e [lonydyenue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

e PasnmoxeHune OMxpomara aMMOHUS.

e BsaumonelcTBHE KOHUEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEBIO.

e ['openue uepHOro nopoxa

e PasnoxeHue HUTpaTa Kajaus U TOPEHUE IPEBECHOTO YTOJIbKA B HEM

e  OOpa31sl MPUPOIHBIX coearnHeHuH docdopa.

e T'openue pocdopa Ha BO31yXe U B KUCIOPOJIE.

e [lonydyenue 6enoro gochopa 1 UCIIBITAHUE ETO CBOICTB

e Komnekmus «O06pa3ibl IpUPOIHBIX COETUHEHHUH yriaepoaa»



e [loprper H. 1. 3enunckoro. Iloryomenrne akTMBUPOBAHHBIM YITIEM PACTBOPEHHBIX BELLIECTB

WJIN Ta30B.

e  VYCTpOHCTBO MPOTHUBOTra3a.

e Mojenu MOJIEKyJ METaHa, 3TaHa, TUJICHA U alleTUIICHA.

e BsaumopeiicTBue 3TUNIeHa ¢ OPOMHOI BOAON U pacTBOPOM IepMaHTaHaTa Kajusl.
e OO0ume XMMUYECKHE CBOICTBA KUCIIOT Ha IPUMEPE YKCYCHOM KHCIIOTHI.

e KayecTBeHHas peakius Ha MHOTOaTOMHBIE CIIUPTHI.

e Komnekmus «O06pa3ubl IPUPOIHBIX COSTUHEHUN KPEMHUSY.

e Koutekius cTekia, KepaMuKH, IEMEHTA U U3/1eJINi U3 HHX.

e Koyekuus npoayKuuu CIIMKATHOW MPOMBILIIIEHHOCTH.

e BuneodparmenTs! u cnaiipl «[I[pou3BoACTBO CTEKIA U IEMEHTA.

e Komreknus «lIpupoansie coeTMHEHUST HEMETAIIOBY.

e BuneodpparmenTs u cinaiipl «PpakinoHHas IEpEroHKa )KHUIKOI0 BO3LyXa

e Buneodpparmentsl u cnaiiasl «llomyuenue Bogoposa, KUCIOPOa U TaJIOreHOB

QJICKTPOJIUTUICCKUM CIIOCOOOMY.

e Mopaenu annapaToB Jisl IPOU3BOJCTBA CEPHON KUCIIOTHI.

e Mopaenp KUISALIETO CIOS.

e Mopnenp KOJOHHBI CHHTE3a aMMHAKA.

e BuneodpparmenTs u cnaiijpl «IIpou3BoACTBO CEPHOI KUCIOTHI».
e Bugneodparments! u cnaiiasl «IIpou3BoaCTBO aMMHaKay.

e Komnexmus «CpIpb€ 11 MOIY4YEHUS CEPHON KUCIOTHD.

JlabopaTopHble ONBITHI

31.
32.
33.
34.
35.
36.
37.
38.

Pacnio3naBaHue rajnoreHu-MOHOB.

KauecTBennsie peakiinu Ha CyJb(paT-HOHBI.

KauecTBennas peaxiys Ha KATHOH aMMOHUS.

XUMHYECKUE CBOMCTBA a30THOM KHUCIIOTHI, KaK JIEKTPOJIUTA.
KauectBennsie peakuuu Ha GocdaT-HoH.

ITonmy4yenue u CBOMCTBA yTOJIbHON KUCIIOTHI.

KauectBenHast peakiiys Ha KapOOHAT-HOH.

[pormyckaHue yriIeKUCIOro ra3a yepe3 pacTBOp CUIIMKATA HATPHSL.

IIpakTnyeckune padoTnl

2. V3ydenune CBOMCTB COJSIHON KUCIIOTHL

3. W3yueHne CBOWCTB CEPHOM KUCIIOTHL

4. Tlonyuenre aMMHMaKa M M3y4€HUE €r0 CBONCTB.

5. TMonyuenue yriaeKkucIoro ra3a i M3y4eHne ero CBOUCTB.

KpUcCTaJIMueckast pemeérka. Pu3nyeckue CBOWCTBA METAJUIOB: 3JIEKTPO- M TEIIONPOBOIHOCTE,

MeTajljibl H HX COeAMHEHHSA

[Tonoxxenue w™erasmoB B Ilepuonnueckor cucreme xumuyeckux dnemeHto . .
MenpeneeBa, CTPOCHHME HMX aTOMOB M KpPUCTAJUIOB. Meramnuyeckass CBA3b W MeTaJuIM4yecKas

OTpaXkarolas CHoCOOHOCTb, MIIACTUYHOCTH. CIlIaBbl YEPHBIE U LIBETHBHIE.



Metaiuibl Kak BOCCTAaHOBUTEU. DJIEKTPOXUMHUYECKHUI psii HanpshKeHU. B3anmoaeicTere MeTamioB
C HEMeTaJJIaMH, OKCUJIaMU, KUCJIIOTaMH, COJIAIMH. AJTFOMUHOTEPMHUSI.
CtpoeHre aTroMOB W TPOCTBIX BEHIECTB MICIIOYHBIX METAIIOB. 3aBHCHUMOCTh (DHU3MYECKHX W
XUMHUYECKUX CBOMCTB IEJIOYHBIX METALIOB OT 3apsIoB siaep MX aTtoMoOB. OKCUABI U TUIPOKCHIBI
LIEJIOYHBIX METAJUIOB, HX IOJIyYEHHUE, CBOMCTBA, INPUMEHEHHE. BakHeHIIuMe CoJIM HIENOYHbIX
METaJUIOB, UX 3HAYEHUE B )KUBOW U HEKUBOU NIPUPOJE U B )KM3HU YEJIOBEKA.
CtpoeHre aTOMOB U MPOCTHIX BEIIECTB IIETOYHO3EMENbHBIX METANIOB. 3aBUCUMOCTh (DU3HUECKUX U
XUMHUYECKUX CBOMCTB LIEJIOYHO3EMEIbHBIX METAJJIOB OT 3apsioB snep UX aroMoB. OKcuasl U
TUAPOKCHU/IBI HIEIOYHO3EMEIBHBIX METAJIOB, UX IOJIy4eHHE, CBOMCTBA U MpUMEHeHUe. BaxkHenue
conu MIEIOYHO - 3eMEIbHBIX METAIIOB, HX 3HAYEHUE B MPHUPOJAC M KU3HHU denoBeka. KapOoHaThl u
THJIPOKapOOHATHI KaJIBbIIHA.
JKécTkocTh BoJbI: BpeMeHHas ¥ mocTostHHast. CrocoObl yCTpaHEHUS BPeMEHHOH sk&cTKOCTH. Crioco0bI
yCTpaHeHUs! MOCTOSAHHON kEcTkocTu. MoHuThl. CoeqUHEHMS alIOMUHMS B IpHUpoje. XHUMUYECKUE
cBoiicTBa amoMuHusA. OCOOEHHOCTH OKCUA U TUAPOKCUIA AIFOMUHUS KaK aM(pOTEPHBIX COCTUHEHHIA.
Baxkueiimme conu anoMuHUS (XJI0pU, cynbdar).
OcoOenHoctu cTpoeHus atoma skenesza. JKeneso B mpupojae. Baxueitmue pyabr xkenesa. Okcuasl u
ruapokcuabl keneza(ll) u sxeneza(lll). Comm xenesa(ll) u xenesa(lll). O6HapyxeHue HOHOB
KAaTHOHOB JKeJle3a B pacTBOpE. 3HAaUEHHUE COEIMHEHUH JKele3a.
Koppozust xumudeckasi v 2JIeKTPOXUMUYECKas. 3allUTa METAJJIOB OT KOPPO3UU. MeTallibl B PUPOJIE:
B CBOOOIHOM BHJI€ U B BHjI€ coeanHeHul. [Tonstue o metamuryprun. U€pHast u iBETHAsI METATYPTHUs.
[Tupomeramnyprusi, FTHAPOMETAIITYPrus, daeKTpoMeTanyprus. Jlomennslil npouecc. IlepepaboTka
YyryHa B CTaJlb. DJIEKTPOJIU3 PaCIIaBOB.
JlemoHcTpamuu
* BzaumopeicTBue HATPUs, JUTHS U KLU C BOJOM.
* Topenue HaTpusi, MarHus U ’keje3a B KUCIOPOJIE.
* Bcnblmka TEpPMUTHON CMECH.
* BzaumopeicTBue cMeCH MOPOIIKOB CEPBI U JKeEJe3a, IIMHKA U CEPBI.
* BizaumopeicTBHE aTIOMUHUS C KUCIIOTAMHM, IIEJIOYaMH M BOIOM.
* BsaumozeiicTBue Xkeie3a U MEAH C XJIOPOM.
. B3auMozeicTBrue Meau ¢ KOHIEHTPUPOBAHHON CEPHOM KUCIOTOU U a30THOM KUCIOTON
(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).
* Okpacka IIaMeHH COSTMHEHUSIMH IIETOYHBIX METAJIIIOB.
* Okpacka IIaMeHU COETUHEHUSIMU IIETOYHO3EMENIbHBIX METAILIOB .
* T ameHue U3BeCTU BOJOM.
i [Tonydenue KECTKOM BOABI B3AMMOACHCTBUEM YIIIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJOM.
* VcrpaHeHHe BpeMEHHOM KECTKOCTH KUTITYEHUEM U TOOABKOW COJIBI.
* VcrpaHeHHE MOCTOSHHOM KECTKOCTH TOOABKOW COJIBI.
* VOHUTHI U IPUHIIUI UX JEHCTBUS (BUIEOPPATrMEHT).
* Komekuus npupoHbIX COEAMHEHUHN aTtOMUHUS.
*  BugeodparmMeHTsI U ciaiiibl «OKCHI ATFOMUHUS U €70 MOTUDUKAIIUNY.
B [Tonydenue ampoTepHOTO THAPOKCUIA ATIOMUHUS U UCCIIEIOBAHUE €TO CBOWCTB.
*  Komneknusi «XMMUYECKHE UCTOYHUKU TOKa».
. Pe3ynbTaThl JIUTENBHOTO SKCIEPUMEHTA O U3YUEHUIO KOPPO3UU CTAJIbHBIX U3/IEIIUN B
3aBUCUMOCTH OT yCIIOBUM ITPOLIECCOB.



* Boccranosnenue meau u3 okcuaa meau(ll) Bogopoaom.
* Buneodparments! u cnaiiabl «I [pou3BOACTBO UyTryHa U CTATIMY.
* Bupneodparments! u cnaiiasl «3aenus u3 yyryHa u cTaim.
* Bugneodpparments! u cnaiiasl «IIpor3BOICTBO AIFOMUHUS.
JlaGopaTopHbIe ONBITHI
39.BsaumoeiicTeue xenesa ¢ pactBopom cyibpara meau(l1).
40.TTony4enre n3BECTKOBO BOIBI M OIBITHI C HEA.
41.Tlony4enue runpokcunos xeneza(ll) u (11).
42.Ka4yecTBEHHBIE PEAKIINY HA KATHOHBI JKeJIe3a
ITpakTnyeckue paboThI
6. IlonydeHue 5KeCTKON BOIBI M CLIOCOOBI €€ YCTPAHEHHS.

7. Pelenue SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «MeTauibh».
XuMHusA M OKpYsKaloLas cpeaa

Crpoenue 3emin: aapo, MaHTHS, 3eMHas KOpa, UX XUMUYecKui cocTaB. JIutocdepa u eé
XuMudeckuii coctaB. Munepaisl. Pynbl. Ocagounsie moposl. [lone3nsie nckomnaempie. XuMHUYECKUMA
cocraB rupocheprl. XUMUYIECKHI COCTaB aTMOC(HEpHI.

HcTouyHnKH XUMHYECKOTO 3arps3HEHHsS OKPYKAIOMIeH cpeabl. [ 100aibHbIC SKOJIOTMYECKHE MTPOOIEMBI
YeN0BEYeCTBA: MAPHUKOBBIN AP (PEKT, KUCIOTHBIE JOXKIHN, 030HOBBIE IbIPbl. MexayHapoaHOe
COTPYJHHYECTBO B 00JIACTH OXPaHbl OKPYKAIOIIEH Cpebl OT XUMUYECKOT0 3arpsi3HeHus . «3eyéHas
XUMUSD.
JdeMmoHcTpanmun

*  Buaeodparments u cnaiiasl «CTpoeHue 3eMin U €€ XUMUYECKUN COCTaBy.

* Komieknusi MUHEpanoB U TOPHBIX MOPO/I.

*  Komnekuus «Pyasl MeTanmoB.
Buneodparments! u cnaiasl «I 1006anbHble SKOJIOIrHUECKUE TPOOIEMbI UETI0BEYECTBAY.
JlabopaTopHbIE OMBITHI

43. U3yuenue rpanura.

O0o00menne 3HaHUH 10 XMMHHU 32 KYPC OCHOBHOM IIKOJIbI.
IoaroroBka k OCHOBHOMY roCy1apCTBEHHOMY 3K3aMeHYy
CTpOGHI/Ie aToOMa B COOTBETCTBHU C ITOJIOXKCHUEM XUMHUYCCKOI'O 3JICMEHTA B HepHOHHHGCKOﬁ

cucreme. CTpoeHHE BeIIecTBAa: XUMUYECKasl CBSI3b U KPUCTAJUIMYECKUE PEIIETKU. 3aBUCUMOCTD
CBOMCTB O6p8.30BaHHBIX QJICMCHTaMU IIPOCTHIX BCUICCTB (MCTaJ'IJ'IOB, HEMCTAIIOB, 6HaFOpOI[H]':>IX
FaSOB) OT ITIOJOXCHUS JJICMCHTOB B Hepno,unqecxoﬁ cucteme. Tumnomorus HCOPTraHNYCCKUX BCILICCTB,
ACJICHUC UX Ha KJIACCHI U T'PYIIIbI. Hpe,Z[CTaBI/ITCJ'II/I.
HpI/IBHaKI/I " YCJIOBUSA NPOTCKAaHUA XUMHUYCCKUX peaKL{HfI. Tumnonoruss XMUMHUECKUX pCaKLIPII‘;I 110
Pa3IMIHBIM OCHOBAHU M. PeaKHI/II/I HOHHOTO 00MeHa. OKUCIUTENLHO-BOCCTAHOBUTEILHBIE pPEaKknum.
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKUE CBOMCTBA
COJIC00pa3yIONIUX OKCHIOB, THAPOKCHUIOB (OCHOBAHUHM, KUCIOT U aM(OTEPHBIX

THUIPOKCHUIOB), COJICH.



TemaTnueckuii miIan

No HaumenoBanue KomanuectBo B Tom uuciie Ha npoBeeHuE Monaynb
paszenos (Tem) 4acoB 110 [IpakTrueckux | KOHTPOJBHBIX | HIKOJBHBIA YPOK
nporpamme pabort pabot
8 kaacc
1 | HayasnbHble HOHATHUS U 19 2 1
3aKOHBI XUMHH 1 Ypok -urpa
2 | Baxueitmue 17 3 1
MpEeICTaBUTETU 1 Vpok -
HEOPraHUYCCKHUX KOH(EpeHIIUS
BEIIECTB.
KonuuecrBenHbIe
OTHOILIEHUS B XUMHHU
3 | OcHOBHBIE KJIACCHI 9 1 1
HEOPTraHUYECKHUX 1 Ypok -
COCIMHEHU I BUKTOpPUHA
4 | Tleppuoguveckuii 3aKOH 7 1
u [Tepuonnueckas 1 Ypok -
CHCTEMA XHMHYECKHX KOH(epeHIus
snemenro . .
Menneneesa "
CTPOEHHUE aToMa
5 | Xumnueckas CBSI3b. 10 0 1
OKHCIUTEITEHO -
BOCCTAHOBUTEJLHBIE
peakimn
Peseps 2
Htoro 68 6 5
9 kjaacc
1 [ToBTOpCHUE U S5 1
000011IeHIE
CBEJICHHI 110 KypCy
8 KJacca.
XHUMHUYECKUE
peaKuuu
2 | XUMUYECKHE peaKIiu 9 1 1
B pacTBOpax 1 Buneonexkuus
3 | Hemeramie! u ux 24 4 1
COCIMHEHHS
1 VYpox -
KOH(pEPEHITHS
4 | MeTtayuibl ¥ UX 16 2 1
COEIMHEHUS 1 Ypok -
KOH(pEPEHITHS
5 | XuMmus u okpyxaromiast 2 Ypok -
cpena KOH(epeHIHs




6 | O6o61eHue 3HaHu Mo
XUMUU 32 KypC
OCHOBHO IIIKOJIBI.
[ToaroroBka k
OcHOBHOMY
rocyJapCTBEHHOMY
sk3ameny (OI'D)

Pabora ¢
JNIEKTPOHHBIMU
TpeHaXEPaMu

Peszepn

Htoro

68
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