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PaGouas nporpamma i 9 kiacea o6meobpazoBatennnnix yupexaenuii
(YMK O. C. I'a6puessint, I.I'. Ocrpoymos, C.A. Cnaakon)

Cm. 32 (n.2) 3axkon P® «06 obpazosanuuy — pa3paboTka u yTBepxIeHHe pabounx nporpamMm
YueOHBIX KypcoB ABjseTes KoMmmneTennuett obpaloparensHOro yupexaenus.

O6waa xapakmepucmuxa paboyeii npozpammst yuumens
PaGouan npocpamma cocmasnaemcs  Yuumenem XumMuuw Ha OCHOGE HOPMAMUBHBIX
QOKYMeHmoe.
Pabouan npozpamma — 3mo HOPMamueno-ynpaenenyeckuii dokymenum obpazoeamensiozo
YupedcoeHu, Xapakmepuspouiiil CUcmemy op2anusayuu 06pazoeamensio 0eamensHocHiu
neoazoza.
Pabouan npozpamma cocmaeiremca HenocpedCMEeHHO PUUMENEM-HPEOMEMHUKOM Ha
yuebusiii 200 6 coomeemcmeuu C__GOIMONCHOCHAMU _COBCMBEHH0Z0 _MEmoOUecKozo
HOMEHWUANA, @ mMaKdice UNPOPMAUUONNO020, MEXHUYECKOZ0 00ecnedeHus U YpoeHeM
10020MOBACHHOCHIU YHAULUXCA,

Henv paboueii npozpammet yuumensa
Lens paboyelt mporpaMMbl yquTeNs -  Hpakmuyeckas peanusayus komnonenmoé PrOC npu
M3YYEHHH KOHKPETHOTo y4eOHOro npeamMera.
Pabouas mporpaMMa OTpa)aeT mIAHUPOBAHUE, OP2AHUZAYWIO U BO3IMOJICHOCMb YNPAGEHUA
obpasoeamenvbrvim NPoyeccom 10 ONIPENEIEHHOM YUeGHOH MUCIMIIIHHE,
Pabouas mporpaMma y4MTeNS-IPpeIMETHHKA — 3TO UHOUGUOYANbHbIY NOKYMEHT JIOKAILHOTO
3HAYECHHS, TaK KakK COCTaB/ACTCH YUMTENEM JUIA CBOEH MJEATENBHOCTH B ONpPEAEICeHHOM
0bpa3oBaTeIEHOM YYPEIKACHHH.

Dyukyuu pabouei npozpammel yunmens
HOpMamueHAaA — ABJIAETCS JOKYMEHTOM, 0053aTeJIbHBIM ISl BBINOJTHEHUS B ITOJTHOM 00BeMe;
Kenenonazanua — oNnpeaessieT HEHHOCTH H IEIH U3Y4EHHs KOHKPETHOH yueOHOH AUCIHIUTHHEL,
onpedenenun codepycanus obpazoeanua — packprBaeT Coep)KaHue, MOMIEKAINEe YCBOSHHIO
obyuaromumucs (TpeGoBaHHI K MUHEMYMY COZIEPIKaHHs), H CTENEHb €ro TPYJHOCTH;
npoyeccyansHas — ONpEleNAeT JIOTHYECKYIO IIOCICAOBATENBHOCTh YCBOCHHA 3JIEMEHTOB
COJIEpXKaHHs, OpraHU3allMOHHbIE (POPMBI H METOIbI, CPEACTBA U YCIOBHA 00ydeHuS;
OWEeHOYHAA — BBIIBIAET YPOBHH YCBOGHHs 3JIEMEHTOB COJAEpXKaHHs, OOBEKTHI KOHTPOJIA H
OmnpeneNnseT KpPUTEPHH OLIEHUBAHUS YPOBHS 00YYEHHOCTH y4YaluXcs.

HopmaTHBHbIE JOKYMEHTHI /15l COCTABJIEHHsI pafdoyeii NpOrpaMMbI y4HTeJIEM

1. Depepansubiii 3akoH «OO6 obpaszoBanum B Poccuiickoit Pemepanuu» Ne 273-03 ot
29.12.2012 ropa (penaxruposaunue ot 23.07.2013 r) http://273-d3.pdb(www.edu.ru)

2. QenepanbHbIA 3aKOH O BHECEHUH M3MEHEHUH B (enepaibHblii 3akoH «O6 0Opa3soBaHuu B
Poccuiickoi Denepauuu» Ne 148-D3 oT 04.06.2014 roza
http://www.consultant.ru/document/cons_doc_LAW_163931/ttp://148-(p3.pd
(www.edu.ru) 3

3. Tocynapcreennas nporpamma Poccuiickoit ®enepaunu "Pazsutue obpazoBanus (2013-
2020 roger)» 29 mas 2014 rona MuHo6pHayKu.pd/npecc-rienTp/4200

4, dencpanpHblf rocynapcTBEHHbIM oOpa3oBaTeNbHbIH CTaHZApT OCHOBHOro oOmiero
o6pazoBanus ([Ipukaz MunucrepcTBa obpasopanus 1 Haykd P® ot 17 nexabpsa 2010 r.
Nel1897);

5. DenepanbHblf rocynapcTBEHHBIH 0Opa3zoBaTenbHBIH cTaHmapT obwmero oGpa3soBaHHS.
Cpeanee (nonuoe) obmee obpazosanue (I[Ipuxaz MunucrepcTsa 06pa3oBaHHs M HayKH
P® or 17 mag 2012 r. Ned13);
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6. Komudukarop 3/eMEHTOB CONCPKaHMS M TpebOBamMii K ypOBHIO IOATOTOBKH
o6yyarouuxcs, 0CBOMBLIHX OCHOBHBIC o6meobpa3oBaTeNnbHBIE IPOrpaMMBl OCHOBHOTO
obmero obpasosaHus, Ui NPOBENCHUsS roCylapcTBEHHO# (MTOroBo¥) arrectauuH (B
HOBOH (hopme) Mo XUMHH;

7. Konuduxarop O3/1€MEHTOB COIEpPXaHHA M TpeOOBaHWH K YpPOBHIO IOArOTOBKH
BBIYCKHHKOB ~ 0011c00pa3oBaTeNbHBIX  YYPEXKACHHH [UIA MPOBENCHHS EIHHOTO
rOCYZapCTBEHHOTO dK3aMEHa 110 XUMHUH;

8. ®enepanpbHple IepeyHH  Y4EOHHMKOB,  PEKOMEH[OBAHHBIX  (JOMYINEHHBIX) K
HCIIONB30BAHHIO B 00pa3oBaTeIbHOM Ipolecce B 06meo0pa3oBaTe/lbHBIX YUPEKICHHAX,
Ha JJaHHBIH y4eOHBIH roJ

9. Ilporpammsl Kypca xumu# mid 8-9 xmaccoB o06meo6pa3oBaTebHBIX yUpexACHUH
(6asossiit yposens) O.C. 'abpremnsana (2019roxa).

IToacnumensHan 3anucka
Pabouas nporpamMa Kypca XMMHM IUIS OCHOBHOM IIKOJIBI paspaboTaHa B COOTBETCTBHH C
DeneparbHEIM FOCYAapCTBEHHBIM 00pa3oBaTeIbHBIM CTaHAApTOM obmero obpa3oBanus. B meii
Tak)K€ YYUTBIBAIOTCA OCHOBHBIE HIEH ¥ MoJjoxeHHsA [Iporpammsr passuTus u (HOpMHpPOBAHHS
YHHUBEpCAIbHBIX ydeOHBIX i CTBHI 1711 0CHOBHOTO 06mero o6pasoBaHus.
Obwan xapakmepucmuka y4ebHozo npeomema.

B nmpenmerax ecTeCTBEHHO-MAaTEMAaTHYECKOr0 [HKIA BEOYIIYIO pOJb  MIpaer
MO3HABaTeNIbHAS JeATeNILHOCTh B COOTBETCTBYIONIME eif [M03HaBaTeNbHbIE yueOHbIe NeidcTBUd. B
CBSI34 C 5TUM OCHOBHEIMH LeJIIMH 00y9eHHsA XUMUH B OCHOBHOH IIIKOJIE ABJIAIOTCS:

1) dopmupoBanue y obydaromuxcs yMEHHS BHICTh M TOHMMATh IIEHHOCTH OOpa3OBaHuS,
3HAYMMOCTh XHMHYECKOr0 3HaHHUS IS KaKAOro dYelnoBeKa HE3aBHCHMO OT  €ro
npodeccCHOHANTBPHON [NEeATENBHOCTH; YMEHHSA pasnmudaTh (GakThl M ONCHKH, CPaBHHBAaTh
OLICHOYHEIE BHIBOABI, BHAETh HX CBA3b C KPHTEPHAMH ONEHOK H CBA3b KPHTEPHEB C
OIpENENICHHOH CHCTEMOM LeHHocTed, (opMymHpoBaTts X 0OOCHOBHIBaTH COOCTBEHHYIO
MO3ULHIO;

2) dopmupoBanue y oOydaromuxcs HEJNOCTHOrO IPEACTABIEHHS O MHMPE M POJIM XMMHH B
CO3JaHUH COBPEMEHHOM e€CTECTBEHHO-HAYIHOM KapTHHEI MHpa; yMEHHS OOBSCHATH 00BEKTHI H
IpPOLECCHl OKpYXKaroIel JAeHCTBHTENBHOCTH — IIPHPOMHON, COLHAILHOM, KYJIETYPHOH,
TEeXHHYECKOH cpensl, HCTIONB3YS IULst 3TOTO XMMHYECKHE 3HaHHUA,
3) npuobperenne OOyJalOIIMMECS ONBITa pPa3HOOOpa3sHOHM [EATEIbHOCTH, IIO3HAHHSA H
CaMOMO3HAHHU; KIFOUEBbIX HAaBBIKOB (KIIOYEBBIX KOMIIETCHTHOCTEH), HMEIOIHX YHHBEPCAIBLHOE
3HA4YeHHE U1 Pa3lMYHBIX BHIOB JCATEIBHOCTH: pEIIeHHs NpobieM, NPHHATHS pPEIICHHH,
moucka, aHamu3a M 00paboTku wuH(pOpMAIMH, KOMMYHMKATHBHBIX HaBBIKOB, HAaBBIKOB
HU3MEPEHHH, COTpyOHAYECTBA, 6e30mMacHOro 0OpameHus ¢ BEMECTBAMA B TOBCETHEBHON JKH3HHU.

H3ydenue xumuH B 9 Kj1acce HANPaBJIeHO HA OCTHKEHHE CJIeyHONIHX HeJieii:

e  OCBOEHHE BaXHEHIMHMX 3HaHHUH 00 OCHOBHEIX MOHSTHSIX H 3aKOHAX XMMHH, XHMHYECKON
CHMBOJIHKE;

® OBJaZICHME YMEHHAMH HaOMIONAaTh XHMHYECKHE SBJICHUA, NPOBOJHTH XHMHYECKHH
9KCIIEPUMEHT, IPOM3BOJUTH PAacyEThl HA OCHOBE XHMHYECKHX (OPMYJ BEIIECTB M YpaBHEHHMH
XUMUYECKUX PEaKIui;

® pa3BUTHE MO3HABATENBHEIX HHTEPECOB M HHTE/IEKTyalbHBIX CIocoOHOCTEH B mpolecce
MPOBEAEHUS XHMHYECKOTO OSKCIIEPHMEHTa, CaMOCTOATENBHOrO NpHOOpeTeHHs 3HAHHH B
COOTBETCTBHH C BO3HHUKAIOIMHMH XKH3HEHHBEIMH NOTPeOHOCTAMH;

® BOCINHTAHHE OTHOIIECHWA K XHMHMH Kak K OJXHOMY M3 (yHIaMEHTAIBHBIX KOMIIOHCHTOB
€CTEeCTBO3HAHHS U 3JIEMEHTY 0011€UeIIOBEYECKOH KYIBTYPHI,



® [pUMEHECHHUE NOJYy4YEeHHBIX 3HAHUH U YMEHHIT U1t Ge30macHoro MCrob30BaHus BEIIECTB
U MaTepHanos B ObITY, CEILCKOM X034HCTBE M HA IPOM3BOACTBE, PELICHHUA MPAKTHYECKUX 3a1ay
B MOBCEAHEBHOM MH3HH, MPEAYNPENICHHA ABJICHMM, HAHOCALIMX Bpejl 30pOBLIO yesoBeka U
OKpY>KaloLei cpee;

B coortsercTeun ¢ yueOusmM mianoM MBOY COIIl c.Kapman na u3yuenue xumuu B 9
KJTacce OTBOAMTCA 2 yaca B Hejemo, 68 yacos B roa. Ilporpamma paccuntana Ha 68 4acoB B TOA
(24aca B Henemo). [TporpamMmoii IPEAYCMOTPEHO IIPOBE/ICHHUE!

- KOHTPOJIBHBIX paboT 4

- IPaKTHYeCKUX paboT 6

O6yuenne Bengres mo ydebmumky O.C. Tabpuwensm W.I. Octpoymos, C.A. Crnankos
«Xumus 9 Kmaccy, KOTOPBIM COCTAaBIAET EIMHYIO JIMHHIO Y4eOHHKOB, COOTBETCTBYET
heepanbHOMY KOMIOHEHTY TOCYAapPCTBEHHOTO 06pa30BaTeNIbHOTO CTaHapTa 0a30B0r0 YpOBHS
u peanusyer asropekyio nporpammy YMK O. C. I'abpuensin, .T'. Octpoymos, C.A. Cranxos

OCHOBHOE COZEpKaHHE ABTOPCKOH IHONHOCTBIO HAIIO OTPAXEHHE B JAHHOH paboueii
IporpamMMme.

CodeprycamenbHan 4acms

Yuebrno-memamuyueckoe n1anuposanue

Pazgen Koau4ecTBO 4acoB B
aBTOPCKOH MporpamMme

1. TloeTopenue u 06o6meHKe CBENEHHI 110 Kypey 8 5
KJIacca, XUMHUYECCKHE PeaKIHu

2. XuMHYeCKHe peakIuK B pacTBOpax 10
3. HemeTamwibl ¥ UX COCIMHEHUA 25
4. Mertautsl ¥ UX COSTMHECHAA 16
5. Xumus ¥ OKpyXaromad cpesia 2
6. O606menye 3HaAHU} 10 XMMHK 32 KYPC OCHOBHOH 7

mKoJEL. II0AroTOBKA K OCHOBHOMY
rocynapcTeeHHOMY dk3ameny (OI'D)

HUroro: 65 + 3 9 pe3eps

H3menenua, 6HeCeHHbIE 6 ABMOPCKYIO NpOozpamMMy.

ITporpamma Kypca XHMHH B 9 KJlacce pacCunTaHa Ha 68 u.: 2 4. B HEJIENO.

Cornacio astopaM mnporpammsr O.C. TaGpuensny H.I. Octpoymosy, C.A.
CnajikoBy, «pacnpe/ieIeHie BPEMEHH 10 TeMaM SBIAETCS OPUEHTHPOBOUHBIM, H YUHTENb
MOJKET H3MEHSTb €ro mo cBoeMy yemotperuioy . Kpome toro, O.C. I'abprensn paspemaet

! T'a6puensn O. C. K.I', Octpoymos, C.A. Crnankos PaGoune nporpammst. — M. : TTpocsemerne, 2021




YUHTCIIO XMMHH M3MCHATh CTPYKTYPY NMPEJICTAB/ICHHOrO B MporpaMme npax'mxymaz. B
CBA3M C DTHM B nporpaMM)’ BHECCHBI CJICAYIOLIHE HIMCHCHHA:

1. Kontponsupie padots! (110 1 y) 3aBepuraioT u3yyenue pasjienos: «HayanbHbIC
[IOHSITHS. M 3aKOHBI XHMHMM», «BaXHellMe MpeJCTaBUTEN HEOPraHHYECKHX BELICCTB.
KoJHyeCTBEHHbIE OTHOLICHHS B XHMHM», «COe[UHEHMsSI XUMHYECKHX OJIEMEHTOBY,
«OCHOBHBIC KIacchl HeopraHHyeckux coemunenuit», «I[ICXO. Xumuyeckast CBS3b.
OKHCIIHTELHO-BOCCTAHOBHTEBHBIE PEAKIUKY». FITOro MHOIO IIPEYCMOTPEHO MPOBEACHHE
4 KOHTPONBHEIX paboT.

2. Tpakruueckas paGoTa «AHamM3 NOYBBI M BOABI» 3aMEHEHa HA paboty
«OuucTKa TOBAPEHHOH COMHY, TaK Kak, Ha Mot B3rJIAA, 5Ta pabora mo3ponsger Gomee
JeTalpHO OTpafoTaTh YMEHHA IO Da3fE/NCHHIO cmeceit. M mosBonser IpPOBECTH
pacTBOpeHHe, (GUIBTPOBAHHE X BHINAPHBAHHC. Kpome Toro, manmHas pabora HeceT
NPaKTHYECKYIO HANpPaBIeHHOCTh H 3HAKOMHT 06yJaroImuXxcs ¢ OUHCTKOH MKIIEBOH COJIH.

3. Ha m3yyenue TeM «HauanbHbIe IOHATHA M 3aKOHBI XUMHKY, «KonmuuecTBEHHBIE
OTHOIUEHHS B XMMHHUY, « OCHOBHBIE KJIACCHI HEOPIaHHYECKHX BEIIECTBY, «[lepuoaudecKui
3aKOHY» 0OaBIEHo 10 | yac U3 pe3epBa Ay OTPAOOTKH YMEHHUS IPOBOAUTH PacHCTEL.

4. O61mee KOJIHYECTBO YAaCOB HE H3MEHHIIOCH.

Codepiicarue yueonozo Kypca.
BemecTBO H XHMHYECKAs peaKuus

Iepuomuueckuit 3akoH. IlepHozMueckas CHCTEMa XHMHYECKHX JIEMEHTOB JIRG S
Mengeneesa. CTpoeHde aroMoB. 3aKOHOMEDHOCTH B HM3MCHCHHH CBOMCTB XHMHYECKHX
3IEMEHTOB INEpBBIX TPEX IEPHOAOB, KANMsi, KATBLMA H HX CoeqMHEHHI B COOTBETCTBHH C
MOJIOKEHHEM DNIEMEHTOB B IlepHoiniecKoi CHCTEME U CTPOCHHEM MX aTOMOB.

CrpocHHE BEIIECTBA: BHIBI XHMHYECKOH CBA3M. Tunsl KPHCTAUTHYECKHX PEICTOK,
3aBHCHMOCTh CBOWCTB BeIIECTBA OT THNA KPUCTAUTMYECKOH PEIIETKH M BHIA XMMHYECKOH
CBSAI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BCIICCTB. XuMu4ecKue CBOHCTBA
BEIECTB, OTHOCAUIMXCS K PasiMUHBIM KJaccaM HEOPraHHYecKHX COeIMHEHHH, TreHeTHYecKas
CBSA3b HEOPraHHYECKHX BEIIECTB.

Knaccubuxanus XMMHYECKHX pEaki|if IO pasIHYHbIM NPU3HAKAM (mo wmeny H
COCTaBy Y4YacTBYIOIIMX B pEakiW{ BEIIECTB, IO TEIIOBOMY a(pexTy, Mo H3MEHEHHIO
cTereHell  OKHMCTEHHS  XMMHUYECKHX  ONEMEHTOB, 10 00paTuMOCTH, TO  Y4acTHIO
KaTaH3aTopa). DK30- ¥ SHIOTEPMHYECKUE PEaKIHH, TEPMOXHMUYICCKHC yPABHCOHMA.

IlonsTMe O CKOpPOCTH XuMmudeckoi peakuud. [loHATHE 06 oOpaTHMBIX H
HeoGPATHMBIX XMMHYECKHX peakiusx. [ToHATHE O TOMOTEHHBIX M IETEpPOTEHHBIX peaxHsIX.
Mousitue o Katamusze. IloHsSTHE O XHMHYECKOM paBHOBeCHH. (PaKTOpEI, BIHAIOMME Ha
CKOPOCTb XMMHUYECKOH PEaKIUH M [OJI0XKEHHE XHMHYECKOr0 PaBHOBECHA.

OKHCTUTETbHO-BOCCTAHOBHTENBHEE  PEAKIUH, SJIEKTPOHHBIH OanaHC OKHCIHTENHHO-
BOCCTAHOBHTE/IBHOM peakuuu. COCTABICHHE YPaBHEHHH OKHMCIHTENBHO-BOCCTAHOBHTEIBHBIX
peaxuuii ¢ KCNOTE30BAHKEM METO/IA TIEKTPOHHOTO fananca.

Teopust  3NMEKTPOJUTHYECKOH  JUCCOLMALMH. DNEeKTPONUTBl H  HEIIEKTPOIHTHL
KaTuoHbI, aHHOHBL. MeXaHu3M [JUCCONHAINM BELIECTB C PasIHYHBIMH BHAAMH XUMHHECKOMH
cBsian. Crenens guccounanuu. CHIBHEIE U clabble 3JIeKTPOTHTHL.

Peakiiyt MOHHOrO OOMEHA. YCNOBHMS NMPOTEKAHHMS DEAKUuH HOHHOrO O0OMEHa, MONHBIC
¥ COKpalIEHHBIE HOHHBIC yPaBHEHUA peaxiuii. CBOJCTBA KHCIIOT, OCHOBAHUI{ M CONCH B CBETE

2 I'a6puenss, O. C. [Tporpamma kypea XHMHU [UiA 8-11 knaccos o6ieo6pazoparensHbix yupexaenui / O. C.
Ta6puenss. — M. : Jlpoda, 2009. —c. 4.




npeacrasneiuii 06 9NICKTPOSHTHYECKOH  TMCCOLIHALIUH. KauecTBeHHble peakuud Ha HOHBI.

[TonsTie o ruapoJin3e coleit.

Xumuueckui sIKkcnepumenn:
03HAKOMJICHHE € MOJENAMHM KPUCTALIHYECKHX PEIIETOK HEOPraHH4eCKHX BELIECTB —

MeTAIOB M HeMmeTanioB (rpapuTa M aimasa), CIOXHBIX BEUIECTB (xmopuaa HaTpHs),
HcclleIoBaHHEe 3aBHCHMOCTH CKODOCTH XUMHYECKOM peakUuu OT BO3AEHCTBHS PpasUYHBIX
daKTopoB, HMCCNENOBaHHE BJIEKTPONPOBONHOCTH PAaCTBOPOB BELIECTB, Mpoliecca AUCCONHALHH
KHCJIOT, wienoyeil M coJied (BO3MOXKHO HCIOJIB30BAHHE BHICO MaTepHaJoB), MPOBEICHHE
ONBITOB, WJUTIOCTPUPYIOMMX MPH3HAKK NMPOTCKAHHA peakumit HonHoro obmena (oGpasoBaHHE
ocajka, BblAeNeHME rasa, ofpasoBanne BOJBI), OINBITOB, MWULOCTPUPYIOILIMX  MPUMEPEI
OKHMCIIUTEBHO-BOCCTAHOBHTENBHBIX PeaKkuyii (ropeHue, peakiuy pasioxKeHHus, COEMHEHHA),
paciio3HaBaHHe HEOPraHWYeCKHX BEIIECTB C NOMOINBIO Ka4yeCTBEHHBIX peakiuid Ha HOHBL,

peIeHHe SKCHBPHMGHT&IH»HBD( 3anad.

HemeTa/UIbl H HX COCIHHEHHSA

O6mas xapakTepucTka ranoreHoB. OCOOEHHOCTH CTPOCHHA AaTOMOB, XapaKTepHBIE
CcTemeHH OKHCIeHHS. CTpoeHHe M (u3MdecKue CBOHCTBA MPOCTBIX BEMIECTB — TANOTCHOB.
XuMmudeckne CBOMCTBA HA NpUMepe XJIopa (B3aUMOIEHCTBHE C MeTalaMH, HEMETAJLIaMH,
menodamu). Xiuoposogopod. ConsHat —KMCIOTa, XUMHYCCKHE CBOMCTBa, TIONY4YCHHE,
npuMenenue. JleicTBHE XJI0opa U XJIOPOBOZIOPO/Ia Ha OPraHA3M yenoBeKa, BaxHemye XJIOpHIEI
M WX HaX0XXIEHHE B IIPHPOJE.

O6masi XapaKTepHCTHKA 3JEeMEHTOB VIA-rpynmbL OcoOeHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHH okucienus. CTpoeHHe H du3MYecKye CBOMCTBA MPOCTHIX BEMECTB —
KHCTOPOAAa H Cepsl. AJUIOTpOmHbIE MONHHMKAIMK KMCIOpOJa M - CEPBL XuMu4decKue
cBoiictBa cepbl. CepoBOIOpOJ, CTPOEHHE, (QH3MYCCKHE H XHMHUYECKHC cBoiictBa. OxcuIsl
cepsl Kak MPEICTABHTENM KHCIOTHBIX  OKCHIOB. Cepmas Kucnora, Qusudeckue H
XHMHYECKHE CBOMcTBa (0OIMEe Kak NpENCTABHTENS Kiacca KHCIOT H crienuHIECKHE).
XHMHUYECKHE DPEaKIUH, JIeKAKe B OCHOBE NPOMBIIUICHHOTO crocoba TIONYYCHHS CEepHOH
xucaoTsL. [IpuMereHue cepHOM kucyoThl. Comu CepHOH KHCIOTB, KaueCTBCHHAA peaknusi Ha
cynbdar-uon. HaxoxueHne cepel U €€ COCNMHEHWH B NPHPOIC. XuMHgecKoe 3arpasHeHHe
OKpYXKaIOme:k Cpelbl COCHMHEHHAMH  CephI (KHCTIOTHBIE JIOXK/IM, 3arps3HEHHE BO3NAyXa H
BOZ0EMOB), CITOCOOBI €ro MPeA0TBpaleH .

Obwas XapakTepUCTHKA 3JIEMEHTOB VA-TpymmblL Oco6eHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHble CTENeHW OKHCIeHHMS. A30T, PaclpoOCTpaHCHHWE B NPHPOAC, (pusuyecKkue H
XUMUYecKHe cBoficTBa. KpyroeopoT asora B mnpupoAe. AMMHAK, €ro ¢usnueckue H
XHMUHECKHE CBOHCTBA, TOMydeHHe H npumenende. Comi aMMOHHA, HX usnueckue H
XMMHYecCKHe CBOMCTBa, mpuMeHeHue. KauecTBeHHas peakius Ha HOHBI aMMOHMA. A3oTHas
KHCTOTa, €& MojiydeHHe, QU3MYECKHE M XMMHYECKHE CBOHCTBA (obmue Kak NpeacTaBUTENs
Kyacca KHCHOT M crenadmyeckue). Ucnonp3oBaHie HATPATOB M COJIGH aMMOHHMS B KadeCTBE
MHHepanbHBIX yaoOpeHuif. XuMHYeCKoe 3arpsA3HCHHC OKpYKalommeH cpefibl COSTHHEHHAMH
a30Ta (KMC/IOTHBIE JOXIM, 3arpsA3HEHHE BO3/yXa, NIOYBBI H Bonoémos). Pocdop, AUIOTPOMHEIE
momuduxaimu Qocdopa, GU3NYECKHE H XUMAIECKHE ceoiictea. Oxcun ¢ocdopa (V) u
docthopuast kucnora, (usMYecCKHe M XHMHYCCKHE cBoiicTBa, mnomydeHue. Klcrmonbs3oBanue
hochaTos B KauecTBE MUHEPATBHBIX YAOOPCHUH.

O6mas XapakTepucThka 31eMeHToB I[VA-rpynmsL OcoGEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTerneH! OKHCJICHHSL. VYrnepon, aJUIOTPOMHEIE MOIU(HKAIHH,
pacrpocTpaHeHue B IPUPOJE, (usugeckue ¥ XHMHYECKHE CBOHCTBA. Ancopbuust.
Kpyrosopot yriepoza B npupozie. OKCHIBI yIiiepo/ia, ux (u3nuecKue ¥ XMMUYECKHE CBOHCTBA,
JelicTBHE Ha XMBble OPraHM3MBI, MOJIYYCHHE M INPHMEHCHHE. OKOJIOTHYECKHE TMPOOIEMBI,
cBssanHble ¢ okcumoMm yrmepoma (IV), rumoresa rIoOaIBbHOrO MOTENIEHUA KIMMATa,
NapHUKOBBIA 3(GeKT. YronbHas KUCIOTa K e€ comM, HX (UINYECKHE | XHUMHYECKHE




CBOHCTBA, monyuenwe W npuMeHeHue. KavecTBenHas peakuus Ha  kapGoHAT-MOHBI.
Hcnons3osanue kap6onatoB B ObITY, MEAHUKHE, IPOMBILUIEHHOCTH H CEJBCKOM XO3SAHCTBE.

[lepBoHayanbHble MOHATHA 00 OpraHMYecKWX BElIECTBaX Kak O COeXMHEHHSX
yriepona (MeraH, 9TaH, OSTHIEH, AUETWIIEH, I3TaHON, TJHUEPHH, YKCYCHas KHCIOTA).
Ilpuponisie HCTOYHMKH YIIEBOLOPOAOB (YroNib, MPHPOAHBIA ra3, HedTh), MPOAYKTHI HX
nepepabotku (6eH3uH), UX posb B OBITY M NpOMBILUIEHHOCTH. [loHATHE O GHONOrHYECKH
BaXXHBIX BEIIECTBAX: JKHpax, OeNkax, YrjiieBoJax — H WX pOJH B IKM3HH HYEJIOBEKa.
MarepuansHoe eqMHCTBO OPraHHYECKHX M HEOPTAaHHYECKUX COEAMHEHHUH.

Kpemnuit, ero ¢Qusudeckue H XHMMYECKHE CBOWCTBA, IOJYYEHHE M NPUMEHEHHE.
Coenunenus kpemuus B mpupose. O6mme mnpencrasnenus o6 oxcume kpemuus (IV) u
KpeMHHEBOH kucnore. CHIIMKAaThl, HMX HCIONB30BaHHE B OBITY, B MPOMBIIUIEHHOCTH.
BaxxHeliInHe CTpOHMTENbHbIE MaTepHayibl: KEepaMHKa, CTEKJIO, IIEMEHT, OETOH, Kele300eTOH.
Ilpo6nembr  Ge30macHOTO MCIIONB3OBAHHSA CTPOMTENBHBIX MATEpPHAIOB B NOBCEIHEBHOM
KH3HH.

Xumuueckuii akcnepumenm:

u3ydeHue o0OpasLOB HEOPraHHYEeCKHX BEIECTB, CBOMCTB COJSHON  KHCJIOTHBI,
MPOBE/IeHHe KAYECTBEHHBIX peakuuid Ha XJIOPHA-HOHBI H HaOMOJeHHWe IPH3HAKOB HX
NPOTEKAHUsA, OMBITHI, OTpaXKalomue (QUIUYECKHE M XHMHUYECKHE CBOMCTBA TaJIOTEHOB M HMX
coenuHEHUH (BO3MOXHO HCIIO/NB30BAHHE BHACOMATEPHAIOB), O3HAKOMIEHHE C 0Opaslamu
XJOpHUAOB (raJoreHHJOB), O3HAKOMIEHHE C ofpasuaMd cepsl H €& COeIMHEHHAMH
(BO3MOXXHO HCIONB30BAHHE BHIEOMATEpHANOB), HAOIIOAEHHE Ipolecca oGYTIMBaHHA caxapa
MOJ MeHCTBHEM KOHUCHTPUPOBAHHOM CEPHON KHCIIOTHI, H3YYEHHE XHMHUYECKHX CBOMCTB
pa30aBIeCHHOH CEpHOM KHMCIOTBI, NPOBEJEHHE KAYECTBEHHOM DEakNMM Ha Cyab(paT-HOH H
HaOONICHHE TIpH3HAKa e MPOTEKaHWs, O3HAKOMJIEHHE ¢ (PM3HUECKHMMH CBOMCTBAMH a30Ta,
dbochopa u mX coemuHeHHH (BO3MOXHO HCIOJNB30BAaHHME BHICOMATEPHANIOB), O0Gpa3naMu
a30THBIX H (ocPopHEIX ynobpeHmi, momydeHHe, COOMpaHWE, PACHO3HABAHHE W H3YydEHHE
CBOMCTB aMMHMaKa, NMpPOBCACHUE Ka9eCTBEHHBIX DEaKiUii Ha MOH aMMOHHA M (ocdaT-HOH H
H3Yy4CHHE IIPU3HAKOB HX NPOTEKaHHs, B3aMMOJEHCTBHE KOHIEHTPUPOBAHHOMW Aa30THOM
KACIOTBI C  MeIpio (BO3MOXKHO MCIIONF30BAHHE BHIEOMATEPHANIOB), H3y4eHHE MOJelel
KPHCTAUIMYECKHX PEmETOK anMasza, rpadura, ¢ymnepeHa, O3HAKOMIIEHHE C IPOLECCOM
ancopbuuy pacTBOPEHHBIX BEINCCTB AKTHBHPOBAHHBEIM YIIEM M YCTPOHCTBOM NPOTHBOrasa,
[IONTy4eHHe, CcoOmMpaHHe, paclmo3HaBaHWE M H3y9eHHE CBOWCTB  YIVIEKHCIIOrO Tasa,
IPOBE/ICHHE KAYECTBEHHBIX pEaKiui Ha KapOOHAT M CHIIMKAT-HOHBEI W H3y9YEeHHE IPH3HAKOB
HX DpPOTeKaHHs, O3HAKOMJIEHHE C MPOAYKIMEH CHIMKATHON NPOMBIIUIEHHOCTH, pELIeHHE
SKCIIEpUMEHTANBHBIX 337a9 M0 TeMe «BaxHeHImie HeMETAUTE! H HX COEIUHEHHI.

MeTanael H UX COETHHEHHA

Obmas xapaKTepHCTHKa XHMHYECKHX O5JIEMEHTOB — METAIUIOB Ha OCHOBAaHMH HX
nonoxenus B I[lepmommueckoit cucteme xummueckux osnementoB J[.M. Menmeneepa u
cTpoeHus: artomoB. Crpoernme MerauoB. Merauinueckas CBS3b M MeTaUIHYECKas
KpHCTAJUIMYECKasd pemérka. OJIeKTPOXHMMHUYECKHN psl HaupsDkeHH# MeTauioB. OH3MUYecKue
H XMMHMYECKHEe cBoicTBa MeTawoB. O6mue cmocoOBl MOMYdeHMs METALIOB. IIoOHATHE O
KOPPO3¥H META/UIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI MX OT Koppo3wn. CmnaBel (CTams, 4yryH,
IIOpaIOMUHUH, OpOH3a) U UX pUMEHEHHE B OBITY ¥ IPOMBIILIEHHOCTH.

Illenoynsle MeTawiel: monoXkeHHe B IlepHOIMYECKOM CHCTEME XHMHYECKHX 3JIEMEHTOB
J.U. Mennenecea, CTpoeHHE HX aTOMOB, HaxoxIeHue B mnpupone. Pu3nyeckHe H
XMMHYECKHE CBOHCTBAa (Ha npuMepe HAaTpusa M Kamus). OKCHABI M THAPOKCHIBI HATPHS W
Kanus. [IpuMeHeHne menoYHbIX METAJUIOB H X COeNMHEHHM.

llenoyno3eMeNnbHbIE METALIBI MAarHMM M KaibUWii: NOJNOXEHHE B IlepHommdeckoit
cucreMe xumuueckux snemeHtoB JL.M. Menneneesa, cTpoeHMe WX aTOMOB, HAXOXIEHHE B
npupofe. @usnpyeckhe M XHMHYECKHE CBOMCTBA MarHus W Kauslusd. Baxueifmue
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coenMHenus Kamblus (OKCHA, THAPOKCHA, cosH). JKécTkocTh Boasl W crmocobbl €€
YCTPaHECHH .

Amomunuii: nonoxeuue B IlepHoauueckoit cucreme Xumuueckux snementos JLH.
Menzeneesa, crpoenue aroMa, HaXOXAEHHE B mnpupoge. DU3MYECKHE H XUMHYECKHE
cBoMcTBa amoMuHHA. AM(poTepHbIE CBOHCTBA OKCHIAA M THAPOKCHIA ATIOMHHHMS.

Xenezo: mnomoxexue B Ilepumonuyeckodt cucreme xumuueckux snementoB [.H.
MenpeneeBa, CTpoeHHE aroMa, HAXOXACHHME B INPHPOJE. dusnueckue M XHMHYECKHE
cBoiicTRa eneza. OKcHapI, THAPOKCHIEI H conu xenesa (II) u senesa (III), ux cocrtas, cBoHCTBa
U TIOJy4YeHHeE.

Xumuueckuii axcnepumenm:

O3HaKOMJIEHHE C oOpasliaMH METAUIOB M CIUIaBOB, MX (U3HYECKMMH CBOMCTBAMH,
M3YYEHHE DPE3yNETaTOB KOPPO3HH METALIOB (BO3MOXXHO HCIIONB30BaHHE BHICOMATEPHAIIOB),
ocobeHHOCTEl B3aUMOAEHCTBH OKCH/IA KAIbLUSL U HATPHsl C BOJOH (BO3MOXKHO MCIIOIbE30BaHUE
BHJICOMATEePHANOB), MCCIEJ0BAHHE CBOHCTB )XECTKOH BOIBI, IpOIECCa TOPEHHs Xejle3a B
Kuciopoge (BO3MOXHO — HCIIOJB30BAaHHE  BHJICOMATEPHATOB), IIPH3HAKOB  IPOTEKAHHUS
KAYEeCTBEHHBIX PEaKIHii Ha HOHBI (MarHus, Kaublus, ATIOMHHHA, IMHKa, xene3a (II) u xenmesa
(II), memu (II), HabmogeHWEe U ONMCAaHWE IIPOLECCOB OKPAIMUBAHUA TJIAMEHH HOHAMH
HATpHs, KaIid W Kaiblus (BO3MOKHO MHCIIONB30BAaHHE BHACOMATEPHAIOB), HCC/IEHOBAHUEC
aMQOTEepHBIX CBOMCTB THOPOKCHAAa AaTOMHHHMS M THUAPOKCHAA IMHKA,  peLIeHHe
OKCIIEPUMEHTANBHBIX 3aa4 1Mo TeMe «BaxHeilme METAIBI M HX COSMMHEHUS).

XuMus 1 OKpyKamas cpeaa

BemectBa ® Marepuandhl B TOBCEAHEBHOM OJKM3HH  4YejloBeka. besomacHoe
HCIIONB30BAHME BEINECTB M XHMHUYECKHMX peakuuii B OpiTy. IlepBas mnomoms mpu
XUMHYECKHUX 0)KOTaX M OTPaB/ICHUAX.

XuMHUecKOe  3arpsA3HEHHe  OKpyXaiommed  cpemel  (IpejenbHas — IOMYCTHMAs
KoHUeHTpanus BemecTB (manee — IIJIK). Ponp XMMHM B peIICHHH 39KOJOTHYECKHX
npobeM.

Xumuyecxuil s3KChepumMenm:

usydeHde o0pasmoB MarepuanoB  (CTEKIO, CIUIABEI  METAIOB,  IOJMMEPHBIE
MaTepHaILI).

Meoicnpeomemuvie cessu

Peanu3amusa MeXIpPEAMETHBIX CB3e DNpPH M3y4YeHHH XuMuH B 9  Kiacce
OCYIIECTB/IAETCA YEPE3 HCIONb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHSATHH, TaK H
MOHATHH, SBISIOIMXCS CHCTEMHBIMH U1 OTIENBHBIX IPEIMETOB €CTECTBCHHO-HAY9IHOI'O
MKJIa.

O61mue ecTeCTBEHHO-HAYYHBIE IIOHSATHSA: Hay4HBIH (QaKT, FHII0Te3a, 3aKOH, TEOPHS, aHAIU3,
CHHTe3, KiaccubUKaUusi, NepHOAUIHOCTh, HaOMOJEHHE, SKCIePUMEHT, MOJEIMpPOBAHHE,
H3MEpEHHE, MOJENb, ABJICHHE, MApHHKOBLI 3(QdeKT, TeXHOIOIHs, MaTepHaIbI.

@u3uka: Marepus, aroM, OSJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIMJ, H3O0TOIBI,
PaJIMOAKTHBHOCTb, MOJIEKyNa, JJIEKTPHYECKHH 3apsji, NPOBOJHHKH, MOJYIIPOBOJHUKH,
JIMAJIEKTPHKH, (HOTO3JIEMEHT, BEINECTBO, Telo, 0OBEM, arperaTHoe COCTOSHHE BEMECTBA, ras,
pacTBOp, PACTBOPHMOCTb, KPHCTAlUTHYeCKas pEMETKa, CIUIABBL, (DHIMYCCKHE BETHTTHHBI,
eIMHUALBI H3MEPEHHs, KOCMHYECKOE MPOCTPAHCTBO, MiaHeTsl, 3BE3/6l, ComHue.

Buonorus: (oTOCHHTE3, IpIXaHHe, OHOC(epa, IKOCHCTEMa, MHUHEpATBHEIE YHOOPEHHS,
MHKPO3JIEMEHTE], MaKPOJJIEMEHThI, INTATEIbHBIC BEIECTRA.

Teorpadus: atmochepa, ruapocdepa, MHHEpAIE], TOPHBIC TOPOMEI,  TOJNE3HBIC
HCKOIIaeMbl€e, TOILUIMUBO, BOAHBIE PECYPCHIL.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI IO XUMHUHA
HA YPOBHE OCHOBHOI'O OBILEI'O OGPA3OBAHUS
| JInuHbie pe3yabTaThl




JIn4yHocTHBIE pe3ynbTaThl OCBOEHHSA MpOorpamMMal OCHOBHOT'O obmero
obpa3oBanusgocTHralOTCL B XO#e OOyYeHHS XMMHH B  eQMHCTBE ydYeOHOH H
BOCHMUTATENILHOM  HEATENbHOCTH B COOTBETCTBHH C TpagHIIHOHHBIMH poccﬂﬁcKHMH
COLIHOKYJBTYPHBIME M JYXOBHO-HPaBCTBEHHBLIMH IIGHHOCTSIMH, NPHHATBIMM B OOIIECTBE
TIpaBHJIaMH ¥ HOpPMaMH TTOBEJICHHS M CIIOCOOCTBYIOT IpoLeccaM CaMOMO3HaHHS, CaMOPa3BHUTHA
H colMamu3aluy 0byJaromHxces,

JInuHOCTHEIE pe3ynbTaThl OTPAXKAIOT TI'OTOBHOCTh 00yYarommxcs pyKOBOACTBOBATHCS
CHCTEMOH MO3UTUBHBIX LEHHOCTHBIX OPHEHTAlMi M pacCIIMpEeHHE ONbITa JEATEILHOCTH Ha €€
OCHOBE, B TOM HHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIHTAHHA:

IEHHOCTHOTO OTHOIIGHHS K OTEYECTBEHHOMY KYNBTYPHOMY, HCTOPHYECKOMY H
HAay4HOMY Hacle[Hio, NOHHMaHHA 3HAYEHHs XHMHMYECKOH HAyKd B JKM3HM COBPEMEHHOrO
obmecTBa, CMOCOGHOCTH BIANETh HOCTOBEPHOH HH(pOpMammuedl 0 HepeNoBHIX NOCTHKEHHSX
M OTKPHITHAX MHPOBOH H OTEYECTBEHHOH XHMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSX
00 ycrpoiicTBe Mupa U 001IecTBa;

2) rpaIaHCKOro BOCHHTAHHSA:

NPEICTABIEHNA O COLHAIBHBIX HOpPMax H MpaBHJIaX MEXKIHYHOCTHHIX OTHOIIEHHH B
KOJIEKTHBE, KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO MOJE3HOH, YydeGHO-
HCCIIEIOBATe/IbCKOH, TBOPYECKOM W  APYTMX BHIOAX JIEATENBHOCTH, TIOTOBHOCTH K
pasHooOpa3HOH COBMECTHON JIESTENHHOCTH IIPH BBHIIOJHEHWM YYeOHBIX, TIO3HABATENBHBIX
3a1ad4, BBIIOJJHEHHH XMMHYECKHX 3KCIIEPUMEHTOB, CO3JaHUH YYeOHBIX NMPOEKTOB, CTPEMJICHHS
K B3aMMONOHMM@HHIO M B3aHMOIIOMOIIM B TMpolecce 3TOH ydeOHOH [eATeTBHOCTH,
FOTOBHOCTH OLIEHHBATh CBOE TMOBEJCHHE M TIIOCTYNIKM CBOMX TOBApHINEH C MO3ULIAM
HPaBCTBEHHBIX H IPABOBLIX HOPM C Y4YETOM OCO3HAHHA IOCIENCTBH HOCTYIIKOB;

3) HEHHOCTH HAYYHOr0 MO3HAHUS

MHpPOBO33DE€HYECKHE IpEACTABICHHS O BEmEecTBE M  XHMHYECKOM  peakiuu,
COOTBETCTBYIOIUIHE COBPEMEHHOMY YPOBHIO pPa3BHTHA HAYKH H COCTaBIIAIONIME OCHOBY IS
IIOHAMaHHA CYIIHOCTH HAy4HOM KapTHHBl MHpa, TpencraBieHus 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3sBHTHA IIPHPOJBI, B3aHMOCBA3AX YEJOBEKA C IMIPHPOIHOH CPenoy, O poimu
XMMHH B TIO3HAHHH 3THX 3aKOHOMEPHOCTEH;

II03HABATE/bHEIE MOTHBBI, HAlIPaBJEHHbIE HA IOMy4eHHE HOBBIX 3HAHWH IO XUMHH,
HeoOXomuMble Uil OOBSCHEHHS HaAOMIOAaeMBIX IIPOIECCOB M ABJEHMH, IMO3HABATENLHOM,
MH()OPMALIMOHHOH H YHTATENBCKOH KYJIBTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSTENBHON paboTh!
C y4eOHBIMH TEKCTaMH, CIPABOYHOH JIHTEPaTypoH, JOCTYIHBIMH TEXHWYECKHMH CPEICTBAMH
HH(OPMALIHOHHEIX TEXHOJIOTHIA;

HHTEpec K OOY4EeHHIO M NO3HAHHIO, JIEOOO3HATEIBHOCTh, FOTOBHOCTh M CIIOCOOHOCTB K
caM006pa30BaHHIO, MPOEKTHOR M HCCIIENOBATEIBCKON AEATEIBHOCTH, K OCO3HAHHOMY BHIGOpY
HaIpaBJICHHOCTH H YPOBHS 00yUCHHS B NabHEHIIEM;

4) dopmMupOBaAHHSA KYALTYPbI 3A10POBbS:

OCO3HaHHWE IIEHHOCTH JKM3HH, OTBETCTBEHHOrO OTHOIIEHHS K CBOEMY 3[0POBEIO,
YCTaHOBKH Ha 3/I0pOBbIA 00pa3 >XM3HHM, OCO3HAHME MOCHEACTBHA M HENpPHUSTHE BPEIHBIX
NpUBbMEK (YynoTpeONeHus aJKOrolisi, HAapKOTHKOB, KypeHHS), HEOOXOMMMOCTH COOIIIONEHHUS
npaBun Ge3omacHOCTH NpH OOpalieHMH C XMMHYECKHMH BEINECTBAMH B OBITY U peanbHOH
JKHU3HH,

S) TpyA0BOro BOCHIUTAHHNA:

MHTEPEC K [paKTHYECKOMY H3YYEHHIO INpodeccHii H Tpyda pasiM9HOrO poja,
YyBaXCHHE K Tpydy H pe3yapTaraM TPYHNOBOH HEATENBHOCTH, B TOM YHC/IE Ha OCHOBE
NPUMEHEHHS MpPEIMETHBIX 3HAHHM @0 XHMHH, OCO3HAHHBIA BHIOOD HWHIWBUIYAILHOMN
TPaeKTOPHH NPOJOJDKEHHSA 00pa3oBaHMA C Y4YETOM JIHYHOCTHBIX HHTEPECOB H CIOCOGHOCTH
K XHMHH, OOLIECTBEHHBIX MHTEPECOB H IIOTpeOHOCTE#, ycmemHo# mpodeccHoHambHOMN
NEATENBHOCTH M Pa3sBHTHA HEOOXOJMMBIX yYMEHHH, TOTOBHOCTh AaNaNTUPOBATHCH B
npoeccuoHanbHOMN cpere;
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6) 5K0JIOrHYeCcKOro BOCIIHTAHMS:

3KOJIOTHYECKH LienecoobpasHoe OTHOIIEHHE K INpHpOAE KaK HCTOYHMKY JKM3HH Ha
3eMiie, OCHOBE €8 CyLIECTBOBaHHS, MOHWMAaHHE LEHHOCTH 3/0POBOr0 M Ge30macHoro obpasa
JW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3MYECKOMY H ICHXHIECKOMY
3JI0pPOBBIO, OCO3HAHHE LEHHOCTH cobmoneHus npaBui Ge30MacHOro noBeAeHU pH pabote ¢
BEILIECTBAMH, A TAIOKE B CHTYAIMAX, YTPOXKAIOIMMX 3M0POBBIO U XKU3HH JIIOLCH;

CIIOCOGHOCTH NPHMEHATh 3HAHHS, NOJTYYaeMble NPU U3YYCHHH XUMHH, JJIA PELICHHA
3aJiay, CBA3AHHBIX C OKpYXKaroweH PUPOJHOM Cpeloi, UL MOBBIICHUS YPOBHS JKOJIOrHYeCKOH
KyJIbTYpPBI, 0CO3HAHHA [7106aIbHOT0 XapaKTepa SKONOTHIECKUX NIpobiieM M IMyTeH HX pelneHHs
TIOCPEACTBOM METOZOB XMMHH, JKONOTHIECKOrO MBIILICHHS, YMEHHS PYKOBOJICTBOBATECS UM B
[I03HABATENbHOM, KOMMYHUKATHBHOM M CONHAILHON IIPAKTHKE.

MeTtanpeaMeTHbIe Pe3yabTAThI

B cocraBe MeTanmpeIMETHBIX PE3YIBTATOB BBIICIAIOT 3HAUMMblE U1 (QOPMHUPOBAHHSA
MEPOBO33peHHs OOIIeHayYHbIE NOHSITHS (3aKOH, TEOPHS, NPHHIMI, THI0Te3a, (akT, CHCTEMA,
IIPOIIECC, SKCIIEPUMEHT U APYTOE.), KOTOPHIE MCIOJIB3YIOTCA B €CTECTBEHHO-HAYHBIX y4eOHBIX
TpeMeTaX | I03BOJIOT Ha OCHOBE 3HAHMM M3 ITHX MPEAMETOB (OPMUPOBATH NPEACTABIICHHE
O UENOCTHOM HAyYHOM KapTHHE MHpa, H yHHBEpCalbHble ydeOHble —JeHCTBHA
(mo3HaBaTeIbHBIE, KOMMYHHKATHBHBIC, PpETYIATHBHBEIE), KOTOpHIE obecnieqnBaOT
OPMHpOBaHHE FOTOBHOCTH K CAMOCTOSTENHHOMY ILIAHMPOBAHMIO H OCYIIECTBICHHIO YUeOHOH
ZeSITeIbHOCTH.

Ilo3HaBaTeNsHbIE YHHBEPCAIbHBIE Y4eOHbIe AeHcTBHA
BazoBbie Tornueckne JeHcTBHUSA:

YMEHHS HCIONB30BaTh MPUEMBI JIOTHYECKOrO MBIIUIEHHS IpPH OCBOCHHM 3HAHMHA:
pacKphlBaTh CMBICH XHMHYECKMX TOHSTHM (BBIAENATH MX XapakTepHbIC NPH3HAKH,
yCTaHAB/IMBAaTh B3aWMOCBA3b C JPYTHMHM IOHSTHSMH), HCIONB30BAaTE MOHATHA UL
OOBACHEHUs OTHENbHBIX (JAKTOB M SBICHHH, BHIOMparb OCHOBAHMA H KPHUTEPUH LA
KraccH(HKaliK XAMHYECKAX BEIIECTB M XHMHIECKMX DEakKlHi, yCTaHaBIMBaTh NPAIHHHO-
CIICZICTBEHHBIE CBA3H MEXOy OOBEKTaMH MH3YYeHHs, CTPOUTH JIOTHYECKHE PacCyXIECHUS
(MHIyKTHBHBIE, IACIyKTHBHBIC, IO AHATOTHHM), NEJIATh BBIBOJBI H 3aKIIOYCHHS;

yMeHHe OpUMeHATH B  [polecce  TO3HaHMA  IOHATHA  (UPEIMCTHBIE U
MeTanpeaMeTHEIE), CHMBOJMYECKHE (3HAKOBBIE) MOJCNH, MCHOIB3yEMBIE B  XHMHH,
npeo6pa3oBEIBaTe IOMPOKO INPHMEHAEMBIE B XUMHH MOJCIbHEIC [NPEACTABICHUA —
XHMHMYECKHi 3HAK (CHMBON 3MEMEHTa), XuMudeckas (OpMyla M YpPaBHEHHE XHMHYCCKOH
peaKIMM — [pH pElIeHHH YJeOHO-TIO3HABATE/IBbHBIX 3alad, C YYETOM OTHX MOJCIBHBIX
IpENCTABIEHAN BBIBIATH K XapaKTEpH30BaTh CYIIECTBCHHBIC MNPH3HAKA H3y9aeMBIX
0OBEKTOB — XHMHUYECKHX BEIIECTB M XHMHYECKMX peakiui, BBUBIATE OOIIue
3aKOHOMEDHOCTH, ~IIPHYMHHO-CIEACTBEHHBIE CBS3M M NPOTHBOPEYHA B  H3y4aeMbIX
nporeccax ¥ SBICHAIX.

BazoBble Hecjeq0BaTeIbCKHE NeHCTBHM:

yMEHHEe WCIONB30BaTh MOCTABJIEHHBIE BONMPOCHl B Ka4eCTBE HHCTPYMCHTA IO3HAHHA, a
TaKKe B KayecTBE OCHOBBI WIs (DOPMHPOBAaHMA TIHIIOTE3Bl IO IMPOBEPKE MPaBHILHOCTH
BBICKA3BIBACMBIX CYXKICHHH,

NpHOOPETEHHE OIBITa MO IUIAHWPOBAHWIO, OpPraHM3allid M NPOBEICHHIO yICHHIECKHX
SKCIIEPUMEHTOB, YMEHHe HaOIoIaTh 32 XOJOM IPOLECCd, CAMOCTOATENBHO POrHO3UPOBATH E€r0
pesynbTat, (opMynHpoBaTh OGOGIEHHS H BEIBOABI IO Pe3y/ibTaTaM MPOBEAEHHOIO OIBITa,
WCCIIeIOBAHUS, COCTABIIATE OTYET O MPOZIeNIaHHOM| paboTe.

Pa6ora ¢ nudopmanuei:

yMEHHE BBIOHpPATh, AHATM3HPOBATh M HHTEPIPETHPOBATE HHYOPMAIIHIO PasIHIHBIX BHIOB
u (GopM IpeACTaBIEHHS, MOJY4aeMyi0 H3 pasHBIX HCTOYHHKOB (Hay4HO-IOMyIApHAas
NMTEpaTYpa XMMHUECKOTO COJCPXKAHHMs, CIPABOYHBIE IMOCOOHS, PeCypeHl WnutepHera),
KPUTHYECKH OLCHUBATh NPOTHBOPEYHBYIO H HEJOCTOBEPHYIO HH(pOPMALHIO;




yMeHHEe TpPUMEHATh pAasMYHBIC METOAbl H 3anpockl MpH [OHCKE H otbope
WH(popMalMK ¥ COOTBETCTBYIOLIHX JaHHBIX, HEOOXOMUMBIX VIS BBIMOJHEHHS Y4YeOHBIX H
[O3HABATENBHBIX 3afay OMpENENEHHOrO  THMa, npuoOpereHne onelta B 06NacTH
MCIIOJB30BaHMS  HH(OPMALMOHHO-KOMMYHHKATHBHBIX ~ TEXHOJIOTHH, OBJaJeHHE KyJIbTypO#
AKTMBHOTO HCIONB30BAaHWA pAa3IMYHBIX IIOMCKOBBIX CHCTEM, CaMOCTOSTEJIBbHO BHIOHUPATDH
ONTHMAIBHYIO (GOpMY INpeACTaBNeHMs HHOOPMALUMM M MILTIOCTPHPOBATH pelaeMble 3a1auu
HECJIOXKHBIMH CXeMaMH, TuarpaMMaMH, IpYTHUMH popMaMu rpad UKy ¥ MX KOMOHMHALMAMH;

YMEHHEe HCIIOJB30BaTh M AHANH3HPOBATH B IMpollecce y4eGHOH M HCCIENOBATENBCKOH
JEeATENEHOCTH  MH(GOPMALMIO O BIMSHHM  IPOMBIIUIEHHOCTH, CEJBCKOr0 XO3SHCTBA H
TPaHCIOPTa HA COCTOSHUE OKPYKAKOIIEH IPUPOJHOM CPEMBL.

KoMMyHHKATHBHBIE YHHBEPCAIbHbIE yaeOHbIe NeHCTBHS:

yMEHHE 3ajaBaTh BONPOCH! (B XoAe pAuanora M (WiIM) AMCKYCCHH) [0 CYLIECTBY
obcyxaaemoit TeMbl, (OPMYIHpOBaTh CBOM TPEMIOKCHHS OTHOCHTENBHO BBINOTHEHHS
IPEUIOKEHHOH 3a1a4H;

npuoOpeTeHHe  OMNbITA NPE3EHTAllMM  Pe3yILTaTOB  BHIIOJHEHHS  XHMHYECKOro
3KCIEpPUMEHTa (1abopaTopHOro OmbITa, JabopaTopHO# pabOTHI MO HCCIENOBAHHIO CBOHCTB
BELIECTB, y4eOHOro MpoeKTa);

3aMHTEPECOBAHHOCTh B  COBMECTHOH €O  CBEPCTHHKAMM  [I03HABATEJBHOH H
HCCIENOBATeNLCKOM [eATENHHOCTH NpPH PENIEHWH BO3HHKAIOIMX MHpobieM Ha OCHOBE y4€ra
oBImUX HHTEPECOB M COLJACOBAHMSA MO3MIMH (00CyXHeHHA, OOMEH MHEHHSIMH, «MO3TOBBIE
INTYPMBI», KOOpPAUHALMS COBMECTHBIX JCHCTBHH, ONpe/ie/ieHre KPATEPHEB 10 OLEHKE KaueCTBa
BBINIOJTHEHHOM! pabOThI U APYTHE);

PeryasiTHBHBIE yHHBepcaIbHble yIe0HbIE JeCTBHA:

YMEHHE  CAMOCTOATENBHO  ONpeAeNsTh  I[eNd  JIeATeJbHOCTH,  IUJIaHHpOBATb,
OCYIECTBIATh, KOHTPOJNMPOBaTH M NpH  HEOOXOMMMOCTH  KOPPEKTHPOBATH  CBOIO
IeSTEeNBHOCTh, BbIOMpaTh Hambonee 3(QGEKTHBHBIE CIOCOOBI pemeHHs yd4eOHBIX U
IIO3HABATENBHBIX 3a/1au, CAMOCTOATENBHO COCTAaBNSATh HJIM KOPPEKTUPOBATH IPEIOKECHHBIH
QJIrOPUTM JIEHCTBHMIl NpU BBIIOJHCHWH 3alaHWi C y4ETOM INONYdYEHHsS HOBBIX 3HAHHH 06
H3y4aeMBIX OOBEKTaX — BEIIECTBAX H PpEaKkUuAX, OIECHHBATh COOTBETCTBHE MOITYYEHHOTrO
pe3ynsTaTa 3asBICHHOH IeNH, YMEHHE HCIOJB30BaTh U aHAIU3UPOBATE KOHTEKCTEL,
IpeyIaracMbie B yCIOBUH 3a/laHHH.

NPEAMETHBIE PE3YJIbTATbBI

B cocTaBe MNpEIMETHBIX pE3yJIbTAaTOB II0 OCBOGHHIO 00A3aTENBHOrO COAEPMKaHUA,
YCTAHOBJIEHHOTO JaHHOH (enepanbHOd paboduelt TPOrpamMMoH, BBLIEISIOT: OCBOCHHBIE
06yyaroIUMuCs HAaydHble 3HAHWS, YMEHHS M CIHOCOOBI JaeicTBmi, crnemuduyeckne s
npeaMeTHOM o6nacTH «XMMHEA», BHIBI JEATENBHOCTH [O IMONYICHHIO HOBOTO 3HAHMA, €ro
HHTEpPNPETAIHH, IPeo0pa3oBaHMIO U IPHMEHEHHIO B PA3/IHYHBIX Y4eOHBIX H HOBBIX CHTYAIHAX.

K xoHmy oOydeHus B 9 Xjacce NpeJMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE
JIONKHB] OTpaXkaTh CHOPMHPOBAHHOCTD Y 00y9JaromuXcs YMEHUM:

PacKphIBATh CMBICT OCHOBHBIX XHMMYECKHX [OHSTHH: XHMHYECKHH OIEMEHT, aroM,
MOJIEKYJla, HOH, KAaTHOH, AHHOH, IPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BAJICHTHOCTD,
3JIeKTPOOTPUATEIBHOCT, CTENEHh OKHCIICHHs, XMMHYECKad Ppeaknus, XHMHYECKad CBA3b,
TerioBoM  dQQeKT peakiuMH, MOJNb, MOJAPHBENI O00BEM, pacTBOp,  INEKTPOJHTEL
HE3JIEKTPOJHTHI, 3eKTPONUTHYECKAs IHCCOIHMAINS, PEaKIMH HOHHOro OOMeHa, KaTaIn3aTop,
XAMHMYECKOE  paBHOBecwe, oOpaTHMBle M HeoOparTHMble  PEaKIHH, OKHCIHTEIBHO-
BOCCTAHOBHTENbHEIE PEAKIMH, OKHCIHTEI, BOCCTAHOBUTENL, OKHCIIEHHE X BOCCTaHOBIICHHE,
ajuIoTpormHs, amMOTEpPHOCTh, XUMHYECKasd CBA3b (KOBAIEHTHAs], MOHHA®, MeTa/lTHYecKasn),
KpUCTa/UINYecKas peméTKa, KOpPpo3HA METaIoB, CILIaBhbl, CKOPOCTH XUMHYECKOM peakiuy,
npenensHo aonycrumas konuentpauus IIJIK BemecTsa;

MJUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHYECKHX IIOHATHH H NPHMCHATBITH
TIOHSTHS TIPY ONMCAHMH BENIECTB U MX NPEBPALCHHI;




HCHONB30BATh XHMHUECKYIO CHMBOJIHKY [UIi COCTaBIeHHs (opMyad BelIeCTB H
YpaBHEHHI XHMHUECKAX PEaKHi;

onpeiensTh BaleHTHOCTb H CTENEHb OKUCIIEHHS XUMHYECKHUX 3JIEMEHTOB B
COENMHEHHUAX pa3THYHOro COCTaBa, NPHHAIIEIKHOCTh BEIIECTB K OMNMpENeIEHHOMY Kiaccy
coenuHenuii mo  QopmyiaMm, BHA  XHMHYECKOH  CBA3H (koBaneHTHas, HOHHAf,
MeTa/IMYecKas) B HEOpPraHMYECKHX COEMMHEHHMSX, 3apsii HOHa IO XMMHYECKOH PopMyIIe,
XapakTep cpeisl B BOJHBIX pacTBopax HEOPraHMIeCKHX COeIMHEHHH, THI KPUCTA/UIHYECKOH
PELIETKHA KOHKPETHOIr0 BEINECTBA;

packpbiBath cMbicn [lepHOIMIECKOro 3aKoHa J.W. Menneneesa u OEMOHCTPUPOBATH
€ro MOHMMAHHE: OMHCHIBATH M XApaKTepH30BaTh TaOIUYHYIO HOopMY INepuoauyecKod CHCTEMBI
XHMHUYECKHX 3JJIEMEHTOB: pa3fM4aTh IOHATHA «IJIaBHAs MOArpymna (A-rpynma)» H
«mobounass moarpynna  (B-rpymma)», Mamble ¥ Oonpmme TEPHOARI,  COOTHOCHTE
0603HaYeHns, KOTOpsle HMMEOTCA B TEPHOJMYECKOH  Tabmume, ¢ HUCIOBBIMH
XapaKTEPUCTHKAMH CTPOCHHA aTOMOB XHMHIECKHX 3JIEMCHTOB (coctas u 3apsin saapa, obumiee
YMCNO JJIEKTPOHOB M pACIpefelieHHe MX TO JIIEKTPOHHBIM  CIOSM), 00BAcHATE 00ue
3aKOHOMEPHOCTH B H3MEHEHMH CBOMCTB JNEMEHTOB H HX COeJMHEHWI B Ipefienax MalbIX
MEPHO/IOB U IMIaBHBIX IOATPYII ¢ Y4ETOM CTPOEHHS HX aTOMOB;

KIacCH(HIMPOBATh XMMHYECKHE 3JIEMEHTHI, HEOPTaHHYECKHE BEIIECTBA, XHMHUUECKHE
peakimu (MO WMCIy W COCTaBy Y9YacTBYIOIIMX B PEakIuH BEIIECTB, IO TEIUIOBOMY
5bexTy, Mo H3MEHEHHIO CTENICHEH OKHCIICHUS XMMIIECKHX 3JIEMEHTOB);

XapaKkTepH30BaTh (ONHMCHIBaTh) OOIME M  CreU(HUYIEcKHe XHMHYECKHC cBOHCTBA
IIPOCTHIX M CJIOKHBIX BEIIECTB, IONTBEPXIas ONHUCAHHE NIPUMEPAMH MOJICKYIAPHBIX 1 HOHHBIX
ypaBHEHHH COOTBETCTBYIOIIMX XHMHYECKAX PeaKIHH;

COCTABJIATh YPABHEHHS JCKTPONATHYECKOH JHCCOLMALMH KHCIOT, WEIodeH H coJeH,
MONHBIE H COKPAINEHHBIE YPABHEHHA pEAKUMi MOHHOTO OOMEHA, YpaBHEHHA peaKIui,
IIOATBEPXKIAIOMMX CYIIECTBOBAHME TEHETHYECKOH CBA3H MENIY BEIECTBAMH Pa3/AIHBIX
KJIaCCOB;

PACKpPHIBATH CYIIHOCTE OKHCIHTEIBHO-BOCCTAHOBUTEIBHbIX peakimii TIOCPENCTBOM
COCTABJIEHHS 3IEKTPOHHOTO Gananca 3THX peaKkiuii;

IIPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHMS, BO3IMOXHOCTH
MPOTEKAHUSI XHMUYECKHX NIPEBPALIEHIH B Pa3IIHBIX YCIOBIIX;

BEIUKMC/IATE OTHOCHTENBHYIO MOJNEKYNSPHYI0O H MOJIPHYIO MacChl BEIIECTB, MACCOBYIO
00 XUMHYECKOTo JJeMeHTa no (opMyse COeIMHECHMs, MAacCOBYIO [OJIO BEINECTBA B
pacTBope, IPOBOAMTE PAaCYETHI [0 YPaBHEHHIO XAMHWYECKOH PEaKIiy;

cobmiofiaTh  IpaBHia TONBG30BAHHS  XMMHYECKOH IOCYIOH H nabopaTOpHBIM
obopynoBaHdeM, a TaKkKe MpaBwia OOpalleHHs C BEMECTBAMA B COOTBCTCTBHH C
HHCTPYKUHMAME [0 BBIIONHEHMIO J1a0OpaTOpHBIX XWMUYECKHX ONBITOB IO MOIYHCHHIO H
cobupaHmIo ra3000pa3sHbIX BEIIECTB (aMMUaKa U YTJIeKHCIIOro rasa);

MPOBOTUTh DPEAKLUH, MOATBEPXKIAIONIAE KaYECTBCHHBIM COCTaB PAasIMYHEIX BEINCCTB:
PACIIO3HABATh ONMBITHBIM IyTEM XIOpHH-, Gpommn-, WOMMA-, KapOoHAT-, dbocdar-, cunukar-,
cynbhar-, TWAPOKCHI-HOHBEI, KAaTHOHBI aMMOHHA H HOHBI H3YYEHHBIX METAIIOB,
IIPUCYTCTBYIOINHE B BOAHBIX PACTBOPAX HEOPTaHMIECKUX BEIICCTB;

IIPUMEHATH OCHOBHBIE ONCPAITUH MBICTUTENBHOH NEATENBHOCTH — dHAIM3 H CHHTE3,
cpaBHeHHE, 06OOIIEHHe, CHCTEMATH3alMIO, BBIABICHHE NPHIMHHO-CIICACTBCHHBIX cBsizell —
JUIL M3Y4eHHs CBOVCTB BEIIECTB M XMMHYECKMX DEaKiui, ecTECTBEHHO-HAyTHBIC METOIIBI
[O3HAHHS — HAOMIOJEHWE, W3MEPEHHE, MOIEIMPOBAHHE, OKCIEPHUMEHT (DEalbHBI H
MBICIICHHBIH).

NEJATOTMYECKHUE TEXHOJIOIMA, HCITIOJIb3YEMBIE B OBYYEHHN XUMHWH

Vunremas crnenuduky oOydalommxcs ¥ BO3pacTHBle ocobeHHOCTH —Hamboree
NpHeMIEMEIMH TEXHOJIOTHSIMH /ISl HCTIONb30BaHMs B y4eOHOM MpOIecce ML MEHS CTalu:



1) HccnegoparebcKasi TEXHOIOMHA

XapakTepHO# uepToii HCCIIEIOBATENBCKON TEXHONOIMH SBAETCA CIOCOOHOCTh y4CHHKA
NPOEKTHPOBATH NPE/ICTOSIIYIO AEATENBHOCTD, ObITh ee Cy6BeKTOM.

BakHBIMH BHIAMH HCC/IEI0BAHHN 00YJaloIUXCS IO XHMUH ABJIAIOTCS:

- pelIeHHe XUMHUYECKHX, XUMHKO-IKCIEPUMEHTANBHBIX, (U3UYECKHX M XHMHUKO-
TEXHOJIOTHYECKHX MpobJieM;

- pellIeHHe Ka4yeCTBEeHHBIX XHMHYCCKHUX 3a1ad;

- MCTOPHKO-TIOMCKOBAsA MCCIIE[0BATENbCKAS [JeATENbHOCTh, IOArOTOBKA MPOEKTHBIX
3a/1aHHH;

- CaMOCTOATENbHOE MPOTHO3HPOBAaHHE H MOJCIMPOBAaHHE XHMHYECKHMX pEaKUMA H
IIPOIIECCOB; ;

- IPOEKTHAs JeATeTbHOCTh Ha OCHOBE HMHTAIMH ¥ MOJEIMPOBAHKA IIPOU3BOACTBEHHBIX
IIPOIIECCOB.

2) Moay/abHas TEXHOJIOTHS

Llenbi0 MOAYIBHOM TEXHOJNIOTHA SBIAETCA CONEHCTBHE PA3BUTHIO CAMOCTOATENBHOCTH
obyyaromuxcs, WX yMeHHs paboTaTh C Y4YETOM HHAMBHOYAIBHBIX CHOCO00B MPOpabOTKH
yuebHOro marepuana. Bech mponecc MOIYILHOrO 06ydeHHs CTPOHTCS Ha OCHOBE OCO3HAHHOIO
LIeJIeNoIaraHys ¥ caMoleNenoNiaraHds ¢ mepapxueil OMKHUX (3HAaHHS, YMEHUS, HaBBIKH) H
MEepCIEeKTUBHEIX (pasBUTHE CcHOCOOHOCTEH Jm4HOCTH) uened. IIpuHIMI MOMYIBHOCTH
Ipeano/iaraeT LEeJsHOCTh M 3aBEPHIEHHOCTb, IOJIHOTY H JIOTHYHOCTh MOCTPOEHHS EIHHHIL
yueGHOrO Marepuaja B BHAE OJNOKOB-MOXyJNeH, BHYTPH KOTOphIX y4eOHBIH MarepHan
CTPYKTYPHUPYETCH B BUJIC CHCTEMEI YUeOHBIX JIEMEHTOB

3) IIpoekTHAS TEXHOJOTHS

CyIIHOCTS TEXHOJIOTMHA NPOEKTHOM AEATENbHOCTH — CTHMYJIMPOBaTh MHTEPEC pebsT K
onpejeNeHHbIM TpofieMaM, MPEANoNaraloliM BIAJCHHE ONpPENENCHHON CyMMOH 3HaHHH H
yepe3 IPOEKTHYIO JEATENBHOCTb, NPEAYCMATPHBAIOMYI0 pelleHHe MpobieM, IOKa3arTh
IIPaKTHYEeCKOe MPUMEHEHME MOydeHHBIX 3Hanuit. Yalne BCero, MPOEKTHl UMEIOT KOMILICKCHBIH
XapakTep, coderas B cebe HECKOJBKO BHJOB (HampHMep, HCCICHOBATENbCKHH + IMpaKTHKa-
OpMEHTHPOBAHHEI). [IpoexT, B OCHOBHOM, pacCMaTpHBAeTCsd KaK AMIAKTHYECKHH SKBHBAJICHT
HAyJHOTO HCCIeOBAHHS M OIpeNeNsercss KaK MEeATEeNbHOCTh IMKONbHHKOB, OOBEIMHEHHBIX
obmeit uneell H3ydeHHs M MOMCKA PENICHHS KOHKPETHBIX NpoOJIEM MPH HENIOCPEACTBEHHOM HX
B3aUMOJEHUCTBHH C COLIUAILHEIM OKPYXEHUEM.

3) PazsuBalmee o0y4eHHe - TEXHOJNOTHs, IPH KOTOPOM pa3BUTHE 4EIOBEKA
SBJIAETCS He MT0GOYHBIM POIYKTOM, a IPAMOM H IIaBHOH Ienbi0. OCHOBHEIME OCOOEHHOCTIMH
9TOM TEXHONOTHH SABJISETCS TO, YTO OOydaroImuiics MpeBpamaercs B CyOBEKTa M03HABATEbHOM
NesSTeNbHOCTH, pa3BUBaeTcs Ha (OPMHPOBAHMH MEXaHU3MOB MBIIUICHHS, a HE SKCIUTyaTalldu
namati. CyTh pa3BHBaIoIero oOy4eHWs — B CO3JAaHMH YCJIOBHH UL PasBHTHA ydamlerocs,
(bopMHpOBaHHA y HEro IOTPEOHOCTH H CIOCOGHOCTH CAMOPA3BHUTHIO, MX MaKCHMAIBHOH
peam3amud. TeXHONOTMM pa3BHBArOmeEro OOydeHHs MOJDKHBI JaTh yJamluMCS HaBBIKH
MIOMCKOBOH JIEATENHFHOCTH [0 PELICHHIO HOBBIX IpobiIeM.

4) TexH0JIOrHs Pa3HOYPOBHEBOr0 00yIeHHs

Ona 6a3upyeTcs Ha NeJaroruyeckoi mapagurme, COrlacHO KOTOPOi pasiadus OCHOBHON
Macchl YdYallUxcs IO YPOBHIO 00yJaeMOCTH CBOMATCA IPEXAE BCEr0 KO BPEMEHH,
HEOOXOMMMOMY YYEHHKY IJIi YCBOGHHMA ydeOHoro Marepuana. Llemb 3TOM TEXHONOIHHM —
obecieunTs YCBOGHHE yUeOHOr0 Marephana KaxIbIM Y4eHHKOM B 30HE €ro Oiwxaidmiero
pa3sBUTHSA Ha OCHOBE 0COGEHHOCTEH ero CyOBEeKTHOrO OIIbITa.

5) Keiic-TexHonorns

L{ebI0 TOM TEXHONOTHH SBJISETCA: CO3/JAHME M PasBUTHE JIMYHOCTHOH BapHaTHBHOH H
MHAMMYIECKOH MOZIENH MBIIJIEHUSA, OPHEHTHPOBAHHOM Ha BBIPAOOTKY NMPAKTHYECKUX PEINCHHH
TpeoIoNeH s KOHKPETHOH CHTYalHH; aKTHBH3AlKs 3HAHHH, 3aKpelIeHHe MPUEMOB BIaJICHUs
MMH JI0 YPOBHS YMEHHUiA; pa3spaGoTKa MapIIpyTa IOyIMBAHHs OTKPEBAEMBIX POGENIOB 3HAHHA.




6) TexHoa0THS POrPAMMHPOBAHHOI0 06yYeHHs] XHMHH

3TO CaMoCTOSTeNbHOE H3yueHHe Y4YeOHOro MarTepuana yyalmMMHCA MO MOIIAroBOH
nporpaMmMe W B WHAMBMAYaJbHOM TEMIIE, Pe3yNbTaThl KOTOPOH JIErKO AMarHOCTHPYIOTCA H
ouneunpaiorcs.  CpeacTBamy  MPOTPaMMHPOBAHHOTO — OOy4eHHs  XHMHM  ABIIAIOTCS:
NpOrpaMMHpOBaHHBIE ~ 10cOGHS, NPOrPAMMHMpPOBaHHBIE  JOTONHEHHs K  ydeOHMKaM,
nporpaMMHpoBaHHble  COOpHHKH  33Ja4 M YNpaXHEHHH,  [porpaMMHpOBaHHBIE
3KCIEpPHMEHTAJIbHBIE IIPAKTHKYMBI, pabo4ne TeTpanau 1 COOPHHUKH TECTOB.

7 HudopMauuoHH0-KOMMYHHKAIMOHHbIEC TEXHOIOTHH

DTta  TeXHONOrHs  IOApPA3yMEBAECT  MCIIONB30BaHHE  Pas3/IMYHBIX  [POrpaMMHO-
TEXHOJIOTHYECKHX KOMIUIEKCOB IO NPEeIMETY B KaueCTBE O3JIEKTPOHHBIX MYJIbTHMEIUHHBIX
nocobuii; KOMMBIOTEPHBIX OOyYalOIMX M TECTHPYIOWIMX CHCTEM, CPEACTB HAIJIAJHOIO
npencTaBieHds HHpopManud. Takke HCMONB3YETCs MPHUKIaAHOEe NpOorpaMMHOro obecrnedeHne
IUIA CO3/IaHUsl YUUTeENIeM COOCTBEHHBIX 00yHarOIiX NPOrPaMMHEBIX IIPOITYKTOB.

8) TexHoJorus pa3BUTHS KpuTHYecKkoro mpimieans (TPKM)

OTa TeXHONOrHs MPOAYKTHBHA JIMIIL TOTAa, KOrJa IIKOJBHUKHE 00/1aai0T KpHTHYECKUM
MbIieHHeM. OpHeHTanus Ha KPHTHYECKOE MBIIUICHHE IpeArnojaraeT, 4Tro HHYTO He
NpUHAMaeTcs Ha Bepy. KpuTHdeckoe MBIIIEHHE — 3TO CHOCOOHOCTH CTABUTH HOBBIE BOIIPOCHI,
BeIpabaThIBaTh pa3HO0Opa3Hble apryMEHTHI, IPUHIMATh HE3aBUCHMBIEC IPOyMaHHbIE PEIICHHS.

9) 3nopoBbecGeperalomme TeXHOJIOTHH

IMox 3mopoBbe cOeperaromeil 0Opa3oBaTENbHONH TEXHONOTMEH IIOHMMAKOT CHCTEMY,
CO3/JJAIOINYI0 MaKCHMAJIBHO BO3MOXKHBIE YCJIOBHA JUIA COXPAaHEHHSA, YKPCIUICHHS H DPa3BHTHA
IOYXOBHOTO, 3MOIIMOHANBHOrO, HHTE/UIEKTYaJbHOTO, JHMYHOCTHOTO H (H3HYECKOTO 310POBbA
BceX cyOBEKTOB 0Opa3oBaHus (ydamuxcs, MeJaroros 1 ap.). B aTy cucteMy BXOIMT:

- HCTONE30BaHHE JAHHBIX MOHHTOPHHIA COCTOSHHUS 3/I0POBBS yJalUXCs, IIPOBOIUMOTO
MEIUIMHCKAME pabOTHHKaMH, H COOCTBEeHHBIX HaOMOAEHWH B IPOLECCE pean3aluu
00pa3oBaTenbHON TEXHONIOTHH, €€ KOPPEKIHS B COOTBETCTBHHU ¢ HMEIOMMMHCS JaHHBIMHU;

- y4eT o0cobeHHOCTEH BO3pACTHOrO pa3BHTHA IIKONPHHKOB H  pa3paboTka
00pa3oBaTeNBHOK CTpAaTerMH, COOTBETICTBYIOIIEH OCOOEHHOCTAM IAMSTH, MBIIUICHHS,
paboTocnocoOHOCTH, aKTHBHOCTH ¥ T.JI. y9aIIHXCsl JaHHOH BO3PACTHOM IPYIINEI,

-CO3/laHMe OJIAarOOPHATHOTO SMOIMOHATLHO-IICHXOJOIMYECKOro KiIMMaTa B IIpoLecce
peamu3aniy TeXHOIOTHH.

10) HrpoBbie TEXHOJIOIHH

Vcnonp30BaHKE UIP HA YPOKaxX - HEOOXOMMMOE YCIIOBHE pa3BHTHA ydamuxcsa. Konedro,
HapsJly C pelIeHHeM WLIIOCTPEPOBAHHBIX 3329 H CO3/JaHHEM IOJ0XHUTEILHON SMOUMOHAIBHOM
OKpackd y4eOHOH JeATeNsHOCTH, JHo0ble OOydJaromue HIPHl JODKHEI HMETh OGoJbIIyio
COMIEPXATENFHYI0O M TIO3HABATENbHYIO HACBONEHHOCTb, HAYYHOCTE. B CBA3M ¢ ycHiIeHHEM
pa3BUBAIONIETO  aclmeKkTa BO3MOXHA  Iens:  (GOpMHpOBaHHE  HAYaIbHBIX  YMEHHH
IIpeNpAMMYABOCTE y ydYalmiuxcs. E#f cOOTBETCIBYeT YpPOK He€N0BOro oOmMEHHs U TakHe ero
dopMBI, Kak fenoBas HIrpa, AUCKYCCHs, YPOK TBOPYECKOTO IIPOEKTHpoBaHuMs H np. Mx
HCIIOJIb30BaHME JAET IIOJOXKHTEIBHEIE Pe3yIbTaThl Ha IpakTuke. Jleno B TOM, 9TO Kaxjaas W3
dopM ypoka: NeKuus, CeMHHap, NpPAKTHKYM, HIpa, MOryT HMETh pasHBIE LENH, a IOTOMY
BIIMCBHIBAIOTCS B JIOTHKY CHCTeMBI 3((EKTHBHBIX Y4YEOHBIX 3aHATHH 10 TEME, pasfelry, Kak B
Hagasle M3ydeHHs, TaK ¥ Ha JPYTHX STanax OBJaAeHHs ydeOHbIM MarTephanoM. Bee 3aBHCHT OT
TOr0, KaKas 1ejib 6y/eT JOMUHEPOBATh Ha JaHHOM y4e0OHOM 3aHATHH.
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1. Xumus. 9 wnace. Yuebnoe nocobue (aBropsl O. C. I'abpuensu, . I'. Octpoymos, C.A.
Cnankos).

2. Meroauueckoe nocobue. 9 xnace (asropst O. C. I'abpuensu, U. I'. Octpoymos, C. A.
Cnankos). TlporpamMma Kypca XHMHH 11 7—9 kiaccoB 06imeo6pa3oBaTebHBIX yIpeRICHHH
(aBropsi O. C. 'aGpuensy, W. I'. Octpoymos, C. A. Crazxos).

3. PaGouas Terpans. 8 knacc (asropst O. C, T'aGpuensn, C. A. Cnaakos).

4. Tetpagp A1 NaGOPATOPHEIX ONMBITOB M MpaKTHUecKuX pabot. 9 racc (asTopsl O. C.
I'a6puensu, U. B. Akcénona).

5. TIpoBepounsle M KOHTpONIbHBIE paGoter. 9 wiace (aBTopet O. C. I'abpuenss, H. B.
Tpury6uax).

6. XHMHuS B TECTax, 3a1ayax M ynpaxsenusx. 9 knacc (asropsi O. C. I'abpuenan, U. B.
Tpury6uax).

7. DnexTponHas Gopma ydebHOro nocobus.
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