MHHUCTEPCTBO IMPOCBEIIEHUA POCCUACKOMN ®ENEPAIINN
MunncrepcTBo 00pa30BaHusl H HAYKH AJITaliCKOro Kpasi
Komurer axmunucrpanuu [leJuHHOro paiiona mo o6pa3oBaHuI0 AJITalicKOro Kpasi

MBOY "boukapeBckass COL umenu I'eposi Coerckoro Coro3a /I.U. llIkypara"

YTBEPX/IEHO
Hupexrop

babunuyk H.B.
ITpuka3 Ne 76 ot «31»
aBrycra 2023 .

JOOKYMEHT NOANMUCAH
QMNEKTPOHHOW NOAMUCHIO

Ceptudukat: 2F23A1E25EDBE307E02822C39D967F7E
Bnapeneu: baGunuyk Hatanes BnagummuposHa
fevicteuteneH: ¢ 30.11.2023 po 22.02.2025

PABOYASI [TIPOTPAMMA
(ID 438303)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»
Ut oOydaromuxcst 8 — 9 Kimaccos

Bouxapu 2023



HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHIICTIIMU IPENOJaBaHus YIeOHOTO MpeaMera
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXumMuu 1a€T TpPEACTAaBICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHs OOYJAIONIUXCSA CPEACTBAMHU Y4EOHOTO TIpenMeTa, YCTaHaBIHBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMEbl TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
Y Ka4eCTBEHHBIE XapaKTEPUCTHKH COJICPIKaHMUs, PEKOMEHTyeMYIO TI0CIIEeTI0BATEIbHOCTh U3yUCHUS
XAMUHU C YIETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTWKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMIMXCSI, OTIPEIENIIET BO3MOXKHOCTH TIPEAMETA IS peaTn3auu
TpeOOBaHMH K pe3yiabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTeNbHOW MPOrpaMMBI Ha YpPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHuUs, a TaKkKe TpeOOBaHWI K pe3ylbTaTaM OOydeHUs XHMUHU Ha
YpOBHE IIeJIel M3y4eHHs MPeaMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOMN IESTEITLHOCTH
00y4JaroIIerocs 1mo OCBOCHUIO y4eOHOTO COJIep KaHMS.

3HaHUE XUMHH CITY)KHT OCHOBOW [T (JOPMHPOBAaHUS MHUPOBO33PEHUS 00YJAIOMIETOCS, €ro
MPECTaBICHUI O MaTEPUAIBHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIE XUMHUEH
MIPEJICTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIIECCTB B MIPHPOJIE, O MYTAX
peuieHus TH00ANbHBIX MPOOJIEeM YCTOWYMBOTO pa3BUTUSL 4EJIOBEUECTBA — CHIPbEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealln3aliy BO3MOXKHOCTEN JJIsl CaMOpa3BUTUS U OPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHME MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 00yJaromuxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHH, HEOOXOJMMBIX KaK B TIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccruoHalbHOM 1eATEIbHOCTH;

3HAKOMHUT €O CHenu(UKONl HAYyYHOrO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3IJIs1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO--HAYYHOU! ITPaMOTHOCTH O0YUaOUINXCS;

crocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyYe€HUU XHUMHH 00ECHeuMBarOTCS CHEIU(PUKON colep:KaHus
y4eOHOTO MpeMeTa, KOTOPBIN SBISETCS MeJaroruuecky aJanTHPOBaHHBIM OTpaXKeHHEM 0a30BOH
HayK{ XUMUU Ha ONpe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTJENIBbHBIX 3HAYUMBIX MIOHATUI OPraHUYeCKOW XHUMHUU.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl 10 IPHUHLHUITY IOCJIEJOBATEIbHOIO Pa3BUTHsI 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHMSI O CTPOCHUH aToMa U XMMUYECKOH CBSI3H;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICITICHHBIX ()aKTOB, Pa3BUBAIOTCS IOCIEOBATEIBHO OT OJJHOTO YPOBHS K APYrOMY, BBITIOJTHSS
¢byHKIMU 0OBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOXXHOCTEH MPAKTUIECKOTO
MIPUMEHEHUSI U TIOJTyUEHUS NU3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOW NpPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MIPOUCXOIUT C IPUBJICUCHUEM 3HAHUH U3 paHee U3yUeHHbIX YUeOHBIX peaMeTOB: «OKpyKaromuii
Mup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu u3ydeHnn XUMUHN NPOUCXOAUT POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHUH M HX INPUMEHEHUH B Yy4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€301acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
pUOOpENH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEMaTH4ecKoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  NEATEIBHOCTH,  HAy4HbIM  METOJaM  IO3HAaHU,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
qucie yMEHUH OOBSICHATD U OLIEHUBATh SIBJICHUS OKPYKAIOLIET0 MUPA, UCIIOJIb3YsI 3HAHUS U OIIBIT,
MOJydeHHbIE MPU U3YYEHUHM XUMUH, NMPUMEHATh MX MPH PEIIeHUH MpoOJeM B MOBCETHEBHOM
KU3HU U TPYJIOBOU JEATEIBHOCTH;

— (hopmupoBaHue y 00y4aroUMXCsl TyMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS [ICHHOCTH
XUMUYECKUX 3HAHUHM I BBIPAOOTKU SKOJIOTMYECKH 1I€71eCO00pa3HOro MOBEACHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpenpl;



— pa3BUTHE MOTHBALIUU K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHs OOIIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouiIs U HAIIPaBIEHHOCTH JajibHEHIIIET0 00ydeHHUS.

OOmiee 4nciio 4acoB, OTBEACHHBIX ISl M3YYEHHs] XUMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanwus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
qacoB (2 Jaca B HEJEIII0).

B cBs3u ¢ mpazaanunsiME qasiMu (6 HostOpst 2023, 23 deBpans 2024r., 8 mapta 2024., 29
anpens 2024r.- 1 mast 2024 r., 9-10 mas 2024 r.) npousBesieHa KOPPEKTUPOBKA YUeOHBIX YacOB

myreM oObeIMHEHUS TeM: B 8 Ki1acce - 67 9aca 3a cueT pe3epBHOro BpeMeHH, B 9 kiacce - 66 yaca
3a CUET PE3ePBHOTO BPEMECHH.



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayaJbHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMUM B KHU3HM YE€IOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemiecTBa. du3nueckue CBOMCTBA BEIIECTB. ATperaTHoe cocTosiHue BemecTB. [lonarue o metomax
no3HaHus B Xxumuu. Yucteie BemecTBa 1 cMecu. CriocoObl pa3ieiieHus CMeCceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocThie U coXKHBIE BEHIECTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuaeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSTHCTBA
coctaBa BemiecTB. OTHOcHTeNbHAass aToMHas Macca. OTHOCUTENbHAsh MOJIEKYJsApHAs macca.
MaccoBast 107151 XHMUUYECKOTO 2JIEMEHTA B COCAMHEHHH.

KonnuecTto BemecTa. Moisib. MonsipHas macca. BzauMocBs3b KOJIMUECTBa, MACChI M YUCTIA
CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo hopmynaM XUMUYECKUX COCTUHEHUIM.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKEeHUs, 3aMEIIEeHNs, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmiaMu palbOThl B JIaOOpaTOpHH M MpUEMaMHU
oOpareHus ¢ J1abopaTopHBIM OOOpPYIOBAHHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOeHNEe (PU3nUecKuX (TUIaBJICHHE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBAHUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MeJIa C KUCIIOTOW) SIBJICHUH, HAOIIOIeHUE 1
OTHCaHKE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peakiuil (pa3nokeHne caxapa, B3auMOJCHCTBIE
CEpPHOM KHUCJIOTHI C XJOpUIOM Oapusi, paznoxenue ruapokcuaa meau (IlI) mpu HarpeBanum,
B3aMMOJICHCTBHUE KeJe3a ¢ pacTBopoM coiu Menu (11), uzydenue crmocoboB pas3aesieHusi CMecei:
C TMOMOIIBI0O MarHuTta, (QUIbTPOBAaHWE, BbIMApUBAHUE, AUCTUUIALMS, XpoMarorpadus,
MIPOBEJICHUE OYMCTKU MOBApPEHHOM COJNM, HAOJIOACHHE U ONMUCAaHUE PE3YJbTaTOB IMPOBEICHUS
OTMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXpAaHEHHs MacChl, CO3JaHHE MOJeNel MOJIEKYI
(IIapocTepIKHEBBIX).

BaxHeiinue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — 31eMEeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, hpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHuUs).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TONy4YeHHUS KHUCIOpoJa B Jaboparopud U
npoMelieHHocTu. KpyroBopot kuciopoaa B npupone. O30H — auioTpomnHas MoaudUKanus
KHCIIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKUuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — anemeHT u pocToe BemecTBo. HaxoxaeHue Boiopoaa B mpupo/ie, husndeckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI mosrydeHusi. Kuciotsl u comnu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YpaBHEHHSIM.

®dusnyeckue cBoMcTBa Boabl. Bona kak pactBoputens. PactBopel. Haceliennslie u
HEHACBIIIIEHHbIE PacTBOpPHL. PacTBOpUMOCTH BemiecTB B BojJe. MaccoBas JOJs BeElIeCTBa B
pactBope. XumMudeckue cBoWcTBa BOJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Knmaccupukanus OKCHIOB:
cojieoOpa3yrolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3nyeCKue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCuaoB.



OcnoBanus. Knaccudukanus oOCHOBaHMN: HIENOYM W HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucinot. Homenknatypa kuciaor. Ou3nueckiue ¥ XUMHUECKUE
cBoiicTBa KucaoT. P aktuBnoctu metamuioB H. H. bekerosa. [losryuenue Kucnor.

Conu. Homenknarypa coneil. ®@uznueckue U XUMUYECKHe cBoicTBa coieil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXKAY KilacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEJICICHUE COJIEpPKaHUs KUCIOpOoia B BO3yXe, MOJIy4eHHE, cOOMpaHue,
pacro3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO MCTIOJIH30BAHUE BUICOMATEPHAIIOB), HAOIOIEHHE 00Pa3I[0B BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIIEOBaHHE OCOOEHHOCTEH PpacTBOPEHHUS BEILECTB C Pa3IMYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PAaCTBOPOB C ONIPENEIEHHON MAacCOBOM [0JIEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPAcKM HMHJIMKATOPOB B pacTBOpax KHUCJIOT U IeJIoYell, u3ydyeHue
B3auMoeiicTBus okcuaa meau (1) ¢ pacTBOpom cepHOI KUCIIOTHI, KUCIOT ¢ METaJUIAMH, PEAKITUN
HENTpaau3aluy, MoJiydeHue HEPaCTBOPUMBIX OCHOBAaHUH, BEITECHEHHE OJIHOTO METajula IpyTruM
U3 pacTBOpa COJIM, pEIIEHHE SKCIEPUMEHTANbHBIX 3a7ad 1o TeMme «Bakneilme Kiaccsl
HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKY KIaCCUPHUKAIIMN XUMUYECKUX I€MEHTOB. [IoHATHE O TpyInax cXOIHbIX
AIIEMEHTOB (LIEJI0YHBIE U IIEIOUHO3EMENbHBIE METAILIbI, TAJIOTE€HbI, HHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBI.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkomnepuonnas u anuHHonepuojHas ¢opmel [lepuoguueckoil cuUCTEMbl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tomnbl. DneKTpoHbl. CTpOESHHE 3JIEKTPOHHBIX
obosiouek aromoB TmepBeix 20 xumuueckux snemeHToB Ilepmommueckoit cuctemsr JI. M.
MenaeneeBa. XapakTepuCcTUKa XUMHUYECKOTO AJIEMEHTA IO €ro noJyiokeHuto B Ilepuonnueckoi
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pauyca aTOMOB XUMUUYECKHUX 3JIEMEHTOB, METAILINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monsipHast u HEMOJISIpHAS) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIoHHAas1 CBS3b.

Crenenp  okxuciieHusi.  OKHCIIUTENBHO--BOCCTAHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie cea3u



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUHU B § Kilacce OCYIIECTBISAETCS
4yepes3 UCIO0JIb30BaHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX ITOHATUH, TaK U IIOHATUH, SBIISIOLIUXCS
CUCTEMHBIMU JJISl OTJEJIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOT'0 LIMKIIA.

OO111e ecTeCTBEHHO--HaYYHbIE IIOHATH: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHSL, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(uKkamusi, NEepUOJUYHOCTh, HAOMIOACHUE, OSKCIEPUMEHT, MOJICIHPOBAHHUE,
U3MEpEHUE, MOJIEIb, SIBJICHHUE.

®uznka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
pPaZvoOaKTUBHOCTb, MOJIEKYJA, J3JIEKTPUYECKUH 3aps], BELIECTBO, TEJNO, O0bEM, arperaTHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruzpochepa, MuHepanabl, TOpHbIE MOPOJbI, IOJIE3HbIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHHMU CBOMCTB XUMHYECKHX
AIIEMEHTOB MEPBBIX TPEX NEPUOJIOB, Kalus, KaJblUs U HUX COCIUHEHUH B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BHJABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBHCHMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMUECKON PEMIETKN U BUJa XUMUYECKON CBSA3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJlaccaM HEOPraHMYeCKUX COEIMHEHUH, TeHeThyecKas
CBSI3b HEOPraHMUYECKUX BEIECTB.

Knaccugukanus XuMU4eCKUX peakiuil Mo pa3IndyHbIM IpU3HAKaM (110 YUCIY U COCTaBY
YUYacCTBYIOUIMX B pEaKIMH BEILECTB, 110 TEIIIOBOMY 3P HEKTY, IO U3MEHEHUIO CTEIIEHEH OKUCICHUS
XMUMUYECKUX D3JEMEHTOB, MO OOpaTMMOCTH, IO Yy4YacTHUIO Karajaus3aropa). OK30- U
SHJIOTEPMHUECKUE PEAKIIMH, TEPMOXUMHUUYECKHE YPAaBHEHHUS.

[TonaTHe 0 CKOPOCTHM XMUMHYECKOU peakiuu. [loHsTHe 00 OOpaTHMMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [loHATHE O TOMOreHHbIX M TIeTeporeHHbIX peakuusx. Ilonsatue o
kataynuze. [lonsaTre o xumudeckoMm paBHOBeCUH. DAKTOPBI, BIMAIOINE HA CKOPOCTh XMMUUYECKOH
PEaKIMHU U MOJI0)KEHNE XMMUUYECKOTO PABHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTaHOBMUTENbHOM peakuuu. CocTaBieHUE YPAaBHEHUH OKHMCIMTEIbHO--BOCCTAHOBUTEIbHBIX
peaKumii ¢ UCIOJIb30BAaHUEM METOA IEKTPOHHOI 0 OanaHca.

Teopust >MEKTPOIUTHUECKON AMCCOLMALUM. DJIEKTPOJIUTHI U HEINEKTPOJIUThI. KaTHOHBI,
aHMOHBI. MeXaHU3M JIUCCOLMALIUY BELECTB C pa3IMYHbBIMU BUJAMU XUMUUECKOH cBs3U. CTeneHb
aucconanuu. CUIIbHBIC U CI1a0ble 3JEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI MPOTEKAHUS pEeaKklMi MOHHOIO OOMEHa, NOJHbIE U
COKpaIll€HHbIE MOHHBbIE ypaBHEHHUs peakuuid. CBOICTBa KHUCIOT, OCHOBAaHMHM M cojieil B cBeTe
IPEJCTAaBICHUNA 00 53JIEKTPOJIMTHUYECKOW nucconmanuu. KadecTBEeHHble peaklUUMU Ha HOHBL
[TonsTHE O THAPONIM3E COTIEH.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJIOpUAAa HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUU OT BO3JACHCTBHS pPa3IMYHBIX
(bakTOpOB, HCCIEOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCa TUCCOLMALUU
KHCJIOT, 11IeJI0Uel U coJiel (BO3MOXHO MCIOJIb30BaHUE BUJIEO MATEPUATIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHMWs peaklUuii HMOHHOro oOMeHa (0Opa3oBaHHE OcCajlKa,
BbIJIEJICHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WILIIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIBHO -
BOCCTAHOBMTENBHBIX PEaKIUil (ropeHue, peaklud pasjokKEHHs, COCIUHEHUs), paclio3HaBaHUE



HEOPraHMYECKUX BEIIECTB C TMOMOINBI0O KAYECTBEHHBIX pEAaKIHi Ha HOHBI, pELICHHE
HKCTIIEPUMEHTANBHBIX 33/1a4.

HemeTtanibl 4 X coeTUHEHUS

OOmiast xapakTepucThka rajioreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEPHbBIE
crerieHu okucienus. CtpoeHue M (U3MUECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMd, HEMEeTajlllaMu,
miesnioyamu).  Xjopoogopon. ConsHas KHMCIOTa, XHUMHYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. J[eicTBre Xjaopa U XJI0pOBOJAOPOAa HA OPTaHU3M YeJIOBEKa. BakHeulme XJIopu bl
Y X HAXOXKACHUE B TIPHPO/IE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (hU3MYECKHe CBOWCTBA NMPOCTHIX BEHIECTB —
KHUCIIOpO/ia M cepbl. AJUIOTPOIIHbIE MOAU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBONCTBA
cepol. CepoBojopoa, cTpoeHue, (U3MYEeCKHe M XUMUYecKue cBoucTBa. OKCHUIBI Cephl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHYECKHE CBOWCTBA
(oOmume Kak nmpeacTaBUTENs Kilacca KUCIIOT U crienupuyeckue). XUMUYECKHe peakiny, JexKaliue
B OCHOBE ITPOMBIIIJIEHHOTO c1I0cO0a MOTy4yeHus! cepHON KUCIOThI. [IpMeHeHne cepHOi KUCIOTHI.
Conu cepHOM KHCIOTBI, KaueCcTBEHHas peakuus Ha cyiabpar-uoH. HaxoxneHnue cepbl u eé
COEIMHEHUH B MpPHUpOoJe. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl COCIUHEHUSMH CEPBI
(KUCIOTHBIE JOXKIH, 3arpsI3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPALEHUS.

OO6mass xapaktepuctuka syeMeHToB VA-rpynnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHHUs. A30T, pacHpoCTpaHeHHWE B Mpupoie, (u3nYeckue u
XUMHueckue cBoiictBa. Kpyrosopot azora B mpupoje. AMMHaK, ero (pusnueckie U XuMU4ecKue
CBOWCTBA, MOJTyueHHe U puMeHeHne. Conn aMMOHUS, UX (U3NYECKHE U XUMUIECKHE CBOWCTBA,
npuMeHenne. KauecTBeHHas peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJydeHHe,
dbu3uYecKkue W XHUMHYECKHE CBOMCTBAa (0OmIMEe Kak TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPATIbHBIX
yaoOpeHui. XUMHUYECKOe 3arps3sHEHUE OKPY)KAIOIIeH Cpelbl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKJIH, 3arps3HEHUE BO3Ayxa, MOYBBI M BOAOEMOB). Docdop, alIOTPONHBIE MOIU(DHUKAIIAN
dbocdopa, duzmdeckne u xumudeckue cpoiictBa. Oxcua dochopa (V) u pochopnas kucinora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiydeHue. lcmonb3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Obmas xapakrepuctuka 31neMeHToB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOITHbIE MOIM(DUKALINU, PACTIPOCTPAHEHUE B
npupoje, pusnveckre U XuMHUecKrue cBoicTBa. Afcopouusa. KpyroBopot yrieposa B mpupoe.
Oxcuppl yriaeposaa, ux (pU3NYECKUe U XUMUYECKHE CBOWCTBA, JACWCTBHUE HA JKUBbIE OPTaHU3MBI,
MOJIyYeHHE W TMPUMEHEHHE. DKOJOrMYeCKUe MpoOeMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
rUNoTe3a rio0ajabHOrO0 MOTEMJICHUs KIuMara, MapHUKOBBIM 3¢ ¢ekT. YrojapHas KuciaoTa U eé
colu, X (pu3MYeckrue W XUMHUYECKHE CBOICTBa, MOydyeHHe U npuMmeHeHue. KauecTBeHHas
peaxiusi Ha KapOoHaT-NuOoHKL. Mcnonp30Banne KapOOHATOB B OBITY, MEAULIMHE, TPOMBIILIEHHOCTH
U CEJIbCKOM XO3SICTBE.

[lepBoHauanbHbIE TMOHATUS 00 OPraHUYECKUX BEHIECTBAX KaK O COCIUHEHHIX yIiepoja
(MeraH, TaH, 3THJIEH, alleTUJIeH, 3TaHOJ, TJIMIEPHH, YKCyCHas kucioTa). [IpupoaHble HCTOUHUKH
YTJI€BOAOPOOB (Yrojb, MIPUPOIHBIN ra3, He(PTh), MPOIYKTHl UX NepepaboTku (OEH3UH), UX POJIb
B OBITY M IPOMBINUIEHHOCTH. [IoHsATHE 0 OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, Oenkax,
yIJIeBOJaX — M UX POJM B JKU3HM 4eJOBeKa. MarepuanbHOE €IMHCTBO OpPraHUYeCKUX U
HEOPraHUYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢usznyeckue M XUMHUECKHE CBOWCTBA, MOJyYeHHE M IPUMEHEHHE.
Coenunenus kpemHuss B mnpupone. OOmwue mpenctaBieHus o0 oxcuae kpemuus (I1V) u
KpeMHHEeBOH kucnoTe. CUITMKATHI, UX HCIIOJIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. Baxkuelue
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCIIOJIb30BaHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.



Xumuueckuii IKcnepumenm:

u3yueHre 00pa3loB HEOPraHMUYECKUX BEIECTB, CBOMCTB COJITHOM KHUCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEaKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaroye (U3NIECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUI (BO3MOXHO
HCII0JIb30BAHNE BUECOMATEPHUANIOB), O3HAKOMIJIEHHME C oOpa3suamMu XJIOpUAOB (TaJOreHHIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoB), HaAONIOJEHHE TMpollecca OOyriauBaHMs  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4EHHE XUMHUYECKHX CBOWCTB pa30aBIC€HHON CepHOU
KHCJIOTHI, TIPOBEICHUE KAUYECTBEHHOUN peakiuyu Ha cyabparT-uoH U HaONIOJeHHE NpHU3HaKa e
MPOTEKaHMsI, O3HAKOMJICHHE C (PM3UYECKUMHU CBOMCTBaMH a30Ta, (ocdopa u mx coenruHEHUN
(BO3MOXKHO HCIIOJIb30BaHHUE BUCOMATEPHAIIOB), 00pa3liaMy a30THBIX B (POochOpHBIX yIOoOpEeHNUH,
MoJIyueHue, coOupaHue, pacrno3HaBaHUE M HU3YYEHHE CBOMCTB aMMHaka, IpPOBEIECHUE
KayeCTBEHHBIX peakluii Ha HIOH aMMOHUS U (ocaT-uoH U U3ydeHHEe IPU3HAKOB UX MIPOTEKAHHUS,
B3aUMO/ICHCTBUE KOHIEHTPUPOBAHHON a30THOM KHMCIOTHI ¢ MEJbI0 (BO3ZMOKHO HCIOJIb30BAHUE
BUJIEOMATEPUANIOB), M3Y4YEHHE MOJeNeld KpUCTANIMYECKUX pEIETOK anmasza, rpadura,
¢dymiepeHa, 03HaKOMJIEHHE C IIPOLIECCOM a/IcOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIIEM U yCTPOMCTBOM NMPOTHUBOTIa3a, NoJydeHne, COOMpaHue, paclio3HaBaHUE U U3Y4YE€HHE CBOWCTB
YTJIEKUCIIOrO rasa, MPOBEJEHHE KAaueCTBEHHBIX peaklui Ha KapOOHAaT M CUJIMKAT-UOHBI U
U3y4YeHHE TMPHU3HAKOB WX [MPOTEKaHMs, O3HAKOMJIEHME C TPOAYKUIHEH CHJIMKAaTHON
MIPOMBIIIJIEHHOCTH, PellIeHNe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHel1ne HeMeTasulbl U UX
COETMHEHUS.

MeTtanjibl M UX COeIMHEHUS

OO111ast XapaKTepUCTHKA XUMUYECKHUX AIEMEHTOB — METaJJIOB Ha OCHOBAHUH MX MOJIOKEHHUS
B Ilepuoanyeckoii cucrtemMe xumudeckux snemMeHtoB JI. M. MeHnneneeBa u CTpoeHUsS aTOMOB.
Crpoenue metayioB. MeTalimueckas CBsI3b M MeETaJUIMYECKash KpUCTAJUITMUEcKas peléTka.
DJIEKTPOXUMUYECKUN PAJl HAOPSOKEHU MeTaioB. DHU3MYECKME U XUMHUYECKHE CBOMCTBA
MetaiioB. OOme crnocoObl MotydyeHus MetamioB. [loHsTHe 0 KOppO3UHM METalsioB, OCHOBHbBIE
crocoObl 3amuThl UX OT Kopposuu. CruiaBbl (CTainb, YyryH, IIOpaTIOMHHHHN, OpOH3a) W HX
MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[lenouynsie MeTaibl: nojioxkeHue B [lepuoanueckoit cucteMe XUMHUYECKUX 3J1€MEHTOB /.
W. MenneneeBa, CTpOCHHE UX aTOMOB, HaxoXieHHE B npupoie. Ouznyeckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HAaTpud U Kanus. [Ipumenenue
IIEJIOYHBIX METAJJIOB U UX COCAMHEHU.

[{enouyHo3eMeNnbHbIE METAIBI MATHUN U KaJbIUil: 110JI0)KeHue B [leproanueckont cucreme
xumuueckux asneMmeHtoB [I. . MenneneeBa, cTpoeHHe MX aTOMOB, HAXOXKICHHE B IMPHUPOJE.
Ou3nyecKkue U XMMHYECKHE CBONCTBAa MarHus W Kaubliusg. Bakueiime coeluHEHUS KalbIlUs
(oxcua, rugpokcut, coiu). JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHUS.

Amtomunuii: nonoxxenue B Ilepuonmmyeckoil cucteme xumudeckux snemeHToB [ U.
MenneneeBa, CTpoeHHE aToma, HaxOXJeHHe B mpupoje. Pusndeckue U XMMHYECKHUE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCUIA ATFOMUHHUSL.

XKenezo: monoxenue B Ilepuomnyeckoil cucreme xumuueckux osiemeHtoB [ U.
MenneneeBa, CTpOEHHE aTomMa, HaxOXKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu kenesa (Il) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ 00pa3liaMy METAJUIOB U CIJIABOB, UX (PU3HMUECKUMH CBOMCTBAMHU, U3YUCHHE
Pe3yabTaTOB KOPPO3UH METAIUIOB (BO3MOXHO MCIIOIb30BaHUE BUIEOMATEPUAIIOB), 0COOEHHOCTEH
B3aUMOJICHICTBUS OKCHJA KaJblUsl W HAaTpus C BOJOM (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEpHAIIOB), HCCIIEZIOBAaHHE CBOMCTB KECTKOM BOJBI, IpoOllecca TOPEHMs JKele3a B
Kuciaopoge (BO3MOXKHO  HCIHOJIB30BAHHWE  BUAEOMATEpPHUATOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJbIHs, alFOMUHUS, NWHKA, *kene3a (l1) u xenesza



(1), memu (11), HaOrOIEHUE W OMKMCAHUE MPOIIECCOB OKPALTMBAHUS [ITAMEHH MOHAMH HATPHS,
Kalusl U Kaiblus (BO3MOXHO HCIOJIh30BaHUE BUICOMATEPUATIOB), UCCIIECIOBAHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA ATIOMUHUS U THJIPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 110
TeMe «BaxxHelIe METaJUIbl U UX COEAMHEHUSD.

XuMus M OKpy:Kaomas cpeaa

BemectBa n maTtepuainsl B MOBCETHEBHOW KU3HU YelloBeKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XUMHYECKUX peakiuil B ObiTy. I[lepBasg momMomis mpu XHUMHYECKHX OXOTax H
OTpPABJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIIEeH cpebl (MpeaenbHas JOMyCTUMasl KOHIICHTPaIUs
Bemiects, naiee — [1JIK). Poias xumun B perieHnn 3K0JI0THYECKUX MPoOIeMm.

Xumuueckuii Ikcnepumenm:

n3ydeHue 00pasIoB MaTepUaoB (CTEKJIO, CIIJIaBbl METAJIJIOB, MOJMMEPHBIE MaTEPUAJIBI).

Meostcnpeomemmnwie ceasu

Peanuzarust MexXIpeAMETHBIX CBSA3EH MPU U3YUYCHUH XUMHH B 9 KJacce OCYIIECTBISIETCS
4yepe3 UCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX MMOHSTHM, TaK U MOHSATUHN, SBIISIOIIUXCS
CHUCTEMHBIMU ISl OTJACNBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO6mue ecTecTBEHHO-HAYYHbIC TTOHATHS: Hay4HbIN (haKT, TUTIOTE3a, 3aKOH, TEOPHS, aHATH3,
CUHTE3, Kiaccu(duKaus, TMNePUOJUIHOCTh, HAOTIOACHUE, OKCIIEPUMEHT, MOJIeITUPOBaHUE,
U3MEPEHUE, MO/IENb, SIBJICHUE, ITAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTePUAIIHI.

dusmka: Marepus, aroMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, OJJIGKTPUYECKHH 3apsi], TMPOBOJAHHUKH, TOJYIIPOBOIHUKH,
TUDJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHWE BEIIECTBA, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAILTHNYECKAS PEIIETKA, CIIIaBbl, (PU3MUYECKUE BEITMUNHBI, SITHUIIBI
U3MepeHus, KOCMHYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, ColHIIE.

buonorust: dortocuHTe3, npixanue, Owocdepa, 3KOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTaTeNIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HBIE
HCKOIIaeMbl€, TOILJIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe OOyUeHHsI XMMUU B €IMHCTBE YUeOHOI M BOCIIUTATEIHHOM JEATEIIEHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLIMOKYJIBTYPHBIMH W  JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CTIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHUS M COLMAIN3ALUH 00yJaroIuXCsl.

JIMYHOCTHBIE PE3yAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M PAacHIMpPEHHE OIbITa JCATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OT€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHON HH(OpMAIUeid 0 MepeoBhIX JTOCTHIKCHUSX W OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHSX 00 yCTpOMCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBHJIaX MEKIMYHOCTHBIX OTHONICHHH B
KOJUICKTHBE,  KOMMYHHKATHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIE3HOW,
y4eOHO-HCCIIEeIOBATEIbCKON, TBOPYECKOM M APYTHMX BHAAX JEATEIHHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JEATENILHOCTH MPHU BBHIMOJIHEHUN Y4eOHBIX, IO3HABATEIbHBIX 3a/ad,
BBINTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3[aHHM YYEOHBIX MPOCKTOB, CTPEMJICHUS K
B3aMMOIIOHUMAHHUIO W B3aMMOIIOMOIIN B IPOIECCE ITOM ydeOHOW AEATEIHHOCTH, TOTOBHOCTH
OLIEHMBATH CBOE TIOBE/ICHNE U TIOCTYIKH CBOMX TOBAPHIIECH C MO3UIINI HPABCTBEHHBIX M IIPABOBBIX
HOPM C Y4ETOM OCO3HAHMS IOCIIEICTBHI TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33DEHYECKHE  MPEACTABICHHWS O  BEHNIECTBE W XUMHYECKOM  PEakIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY ISt
MOHUMAaHUS CYIIHOCTH HAyYHOU KapTHHBI MUPA, IPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS IPUPOBI, B3aUMOCBSI35X YEJIOBEKA C MPUPOIHON CPEZOi, O POJIM XMUMHUH B TIO3HAHUU
3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HANlPAaBJICHHBIC HA IIOJy4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMBbIe ISl OOBSCHEHUS HAOIIOJAeMbIX IIPOIIECCOB M SIBJICHHWH, ITO3HABATEIHHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOM KYJIBTYPbI, B TOM YHCIIE HABBIKOB CAaMOCTOSITEIIEHON PabOTHI
C y4eOHBIMHM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHMIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHON M MCCIIEIOBATENLCKON NESITENIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHPOBaHHS KYJIbTYPHI 310POBbSI:

0CO3HAHME IIEHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOILIIEHHSI K CBOEMY 37I0POBBIO, YCTAHOBKHU
Ha 3/0pOBBIH 00pa3 >KU3HU, OCO3HAHHE MOCIECACTBUA M HENpPUATHE BPEIHBIX MPHUBHIYEK
(ynoTpeOnieHuss ankoroiisi, HApPKOTUKOB, KypeHHs), HEO0OXOIUMOCTH COONIOACHUS MPaBUII
0€30MacCHOCTH IIPU OOPALEHNU C XMMUYECKUMH BEIIeCTBAMH B OBITY M peaIbHON KU3HU;

5) Tpya0BOro BOCIIMTAHHUSI:

MHTEpEC K MPaKTUYECKOMY M3YUYEHHUIO MpoQeccuil U TpyJa pa3IndHOro poja, yBaKeHHE K
TPYLY ¥ pe3yJIbTaTaM TPYI0BOM NeSITeIbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHUS IIPEIMETHBIX
3HaHUH 10 XUMHM, OCO3HAaHHBIA BHIOOP WHAMBHUIYAIbHON TpPAaeKTOPHUH MPOJOJKECHUS
o0pa3oBaHusl C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMH, OOIIECTBEHHBIX



MHTEPECOB W TOTPEOHOCTEH, yCHEemHOW MpodecCHOHATbHON MAEATENbHOCTH M Pa3BUTHUS
HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCHOHAILHON CPEE;

6) IK0JI0rHYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKHU I1eNIeco00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CYIIEeCTBOBaHMs, MOHMMAHHE LEHHOCTH 3I0pOBOTO M Oe3omacHOro obpasza >KH3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUJl OE30MaCHOTO MOBEACHUS IpU paboTe ¢ BeLleCTBaMH,
a TaK)KE B CUTYalUsAX, YTPOKAIOIIUX 30POBbIO U KU3HHU JIOEH;

CIIOCOOHOCTH MTPUMEHSATH 3HAHUSL, TIOJTy4aeMble TIPH N3YYSCHUH XUMUH, ISl peIieHus 3a1a4,
CBSI3AHHBIX C OKPYXKAIOWIEW NPUPOJHOW CPENOW, IS TOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJIBTYpBI, OCO3HAHHS TJI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTeH MX pelIeHHUs
MOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHUS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeranpeaMETHBIX pe3y/lbTaTOB BBIAEISAIOT 3HAYUMBIE U1 (HOpPMHUPOBAHUS
MHPOBO33pEHHUs OOlIeHAyYHbIe MOHATUS (3aKOH, TEOpUs, MPUHIUIN, TUIOTe3a, (aKT, cUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
IpeMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH M3 ATHX MpeaIMeToB (OPMHUPOBATH MPEACTABIEHUE O
LIEJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBATEIbHbIE,
KOMMYHHMKATHBHBIE, PEryJISTUBHBIE), KOTOpblE OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JeSITENIbHOCTH.

Ilo3naBaTenbHbIEe YHHBeEpPcaIbHbIe YueOHbIe el CTBUSA

ba3oBble oruyeckue aeiicTBUs:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPH OCBOCHHM 3HAHMI:
PacKpbIBATh CMBICT XMMHUYECKUX MOHATHH (BBIIENSTH UX XapaKTepHble MPU3HAKH, YCTAaHABINBATh
B3aMOCBS3b C JPYTMMHU TOHSATUSMH), HCIOJb30BaTh MOHATUS JUISI OOBSICHEHHSI OTIENIbHBIX
(hakTOB U SBJICHUI, BEIOUPATh OCHOBAHUS U KPUTEPHUH U1 KilacCUu(PUKAIIMN XUMUYECKUX BEIIECTB
U XMMHUYECKUX DPEaKIMil, ycTaHaBIMBaTh MPUYMHHO-CIIEJCTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYXICHHUS (MHIYKTUBHBIC, ACTYKTHBHBIC, MO aHAJOTHH),
JIENIaTh BBIBOJIBI U 3aKJIFOUEHNS;

YMEHHE MPUMEHSTh B Ipoliecce MO3HAHMs MOHATUS (IPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XUMHH, NPeoOpa3oBBIBATH LIMPOKO
MIpUMEHSeMbIe B XUMHH MOJICJIbHbIE MPEICTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakuuu — TMpU pelIeHud YydeOHo-
[IO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHbIC NMPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHYECKUX PEaKUUU, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBble ncciieqoBare/ibCKue AeiCTBHA:

YMEHHUE MCIOJIb30BaTh MOCTABJICEHHBIE BOMPOCHl B KaY€CTBE MHCTPYMEHTA IO3HAHHUS, a
Takke B KaueCTBE OCHOBBI Ui (DOPMUPOBAHUS THUIIOTE3bl MO TMPOBEPKE MPABUILHOCTU
BBICKAa3bIBAEMBIX CYXKJICHU;

npuOoOpeTeHNe OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 3a X0/I0M IpoIiecca, CAaMOCTOSITEILHO MTPOTHO3UPOBATh €TO0
pe3yibTatr, (opMyIHpoBaTh O00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTYET O MPOJAETIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yYMEHHE BBIOUPATh, AHATTM3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM MpeICTaBICHHSI, TOTYy4aeMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJsIpHAS TUTEpaTypa
XHMUYECKOTO COJIepKaHus, ClIpaBOYHbIE ocooOust, pecypcsl IHTepHETa), KpUTHUECKU OL[CHUBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAILIHIO;



yYMEHHUE NPUMEHATH PAa3IMUHbIe METO/IbI U 3aIPOCHI MPH TOUCKE U 0TOOpe UH(OpMAIUU U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX JUTS BHITIOJHEHUSI YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPENCIEHHOTO THITA, MPHOOPETEHHWE OMbITa B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHMA, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIB30BAHHS PA3TUUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMY THpEACTaBICHUS
nHGOpMAIMKA W WILIIOCTPUPOBATH pPEHIAEMbIC 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHUE HCIOJIB30BaTh M AHATU3WUPOBATh B Ipolecce y4eOHOW M HCCIIEeN0BATEIbCKON
NEATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeilicTBUA:

YMEHHs 3a/laBaTh BOIpOCHl (B XoJe Juanora M (WJIKM) JUCKYCCHUH) IO CYIIECTBY
oOcyxmaemMoli TeMbl, (OPMYITHPOBATH CBOM TIPEIIOKEHHUS OTHOCHUTEIBHO BBITIOJTHEHUS
MpEeUI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIIATH MOJTyYeHHbIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
U TIHCBMEHHBIX TEKCTaxX; JellaTh MPE3CHTAIUI0 PEe3yJbTaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (JTa0OpaTOPHOTO OMBITA, JTAOOPATOPHON pPAOOTHI MO WCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOW W
WCCIIEIOBATENILCKOM JEATENBPHOCTA TPU PEIICHNH BO3HHKAIOIIUX MPOOJIeM Ha OCHOBE Yd&éTa
oOLIMX HMHTEPECOB W COTrJIacoBaHMs MO3uIMil (0OCyxaeHus, oOMEH MHEHHUSIMH, «MO3TOBbHIE
IITYPMBI», KOOPAWHAIHSI COBMECTHBIX JICHCTBHIA, OINpe/esieHIe KPUTEPHEB TI0 OI[CHKEe KayecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOSITENIFHO OMpPENeNsITh 1eNId AeSTeTbHOCTH, MJIaHUPOBaTh, OCYIIECTBIIATD,
KOHTPOJMPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HanOosee 2 (HEeKTUBHBIE CIIOCOOBI pellieHUsT YIeOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIHHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPEITI0KEHHBIA AITOPUTM JICUCTBHI TPU BHITIOJHEHUU 3aJaHUI
C yu€TOM IOJIyYeHHUS HOBBIX 3HaHMM 00 H3ydyaeMbIX OOBEKTaX — BELIECTBAX M PEAKIIMSIX,
OIICHUBATh COOTBETCTBUE MOJIYYEHHOTO PE3y/bTaTa 3asiBICHHOM 1I€JH, YMEHHUE UCIO0JIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaraeéMble B YCIIOBUH 3a/IaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pe3ylIbTATOB [0 OCBOCHHIO O0S3aTENbHOTO COAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOM (QenepaibHOl paboueid mpOrpaMMoil, BBIAEISAIOT: OCBOEHHbBIC
oOyyaroUMMUCSl Hay4HbIE 3HAHUS, YMEHHMs U CIOCOObI JeHCTBUM, crenuduyeckue is
npeaMeTHoil obnmactu «XUMHUS», BHUIABI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIPETAINH, TPEOOPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUsX.

K koHy obyuenus B 8 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Yy OOYUaIOIIUXCSI YMEHUM:

® PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHITHUNA: aTOM, MOJEKYJa, XUMHUECKUN

JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXHOE BELIECTBO, CMeCh (OJHOpPOAHAs U
HEOJHOPOJHAsI), BaJCHTHOCTb, OTHOCUTENbHAas aTOMHAas M MOJIEKYJIspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasi J10JIsl XUMHUECKOTO AJIEMEHTa
B COCIMHEHHMH, MOJSAPHBIA O00BEM, OKCHJA, KHUCJIOTa, OCHOBaHHE,  COJIb,
ANEKTPOOTPHUIATENLHOCTD, CTEIICHh OKUCIICHHS, XUMUYECKas peakius, Kiaccuuxarus
peaKiuii: peakiiuu COeAMHEHUS, PEaKIIUU Pa3IoKEeHHsI, PeaKIIMK 3aMelIeHHs, PeaKINH
oOMeHa, 9K30- ¥ SHJI0TEPMUYECKHE PEaKIMH, TEIIOBOM 3 PEKT peakuu, sSApo aToMa,
JNIEKTPOHHBINA CJIOH aToMma, aToMHas OpOWTamb, palyC aroMa, XUMHUYEcKas CBS3b,
MOJISIpHAsT M HETOJISIpHAsT KOBAJICHTHAs CBSA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J10Jis BelecTBa (IMPOLIEHTHAs! KOHIEHTPAllKs) B pacTBOPE;



WJUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IOHATUH U NPUMEHSTH 3TU
IIOHSATHS IIPU ONKMCAHUU BEIIECTB U UX IIPEBPALICHUI;

UCIOJb30BaTh XHMHYECKYI0O CHMBOJIMKY JJIsI COCTaBJIE€HUS (OpMya BEWIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKLIUI;

OTPEJENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEJUHEHMSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEJMHEHUSX, NPHUHAUIEKHOCTh BEILIECTB K
OTpeNeNéHHOMY KJIacCy COCOUHEHMH 10 (QopMyliaM, BHJ XHUMHYECKOW CBSI3U
(KoBajIeHTHAsl U MIOHHAs) B HEOPraHUYECKUX COEIMHEHUSX;

packpsiBaTh cMmbica Ilepuoanueckoro 3akona [[. M. MenaeneeBa: JeMOHCTPUPOBATH
[IOHUMAaHHE IEPUONYECKON 3aBUCUMOCTU CBOMCTB XHMHYECKUX 3JEMEHTOB OT HX
nonoxkeHuss B Ilepuoanueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOTaipo;
ONKCHIBaTh M XapaKTepu3oBaTh TabmuuHyto Gopmy Ilepuoanueckoit cucTeMbl
XMMHMUYECKUX DJIEMEHTOB: DPa3nyaTh MOHATHS «IJaBHas moarpymnmna (A-rpymma)» u
«moboynHass moxarpymnma (b-rpymma)», Mameie W OOJBIINE TEPHOMBI, COOTHOCUTH
0003Ha4YeHMsl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XMMHUYECKUX
anemeHToB J[. M. MenneneeBa» ¢ YUCIOBBIMHM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COocTaB MW 3apsia sapa, oO0llee YHCIO JJIEKTPOHOB U
pacnpesesieHrue uX Mo 3IEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUUECKHUE 3JIEMEHTbI, HEOPraHUUYECKHE BEIEeCTBA, XUMHUYECKUE
peakuuu (10 YHUCIYy U COCTaBY y4YacTBYIOIIMX B PEAKIIMH BELIECTB, MO TEMIOBOMY
shdekry);

XapaKTepH30BaTh (OMUCHIBATH) OOIIHME XUMHYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, MOATBEp)KJas  ONHMCAHWE TPUMEpaMH  MOJEKYISPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOICTBA BEHIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MOXHOCTH MPOTEKAHUSI XUMUYECKIX IIPEBPALLICHUN B Pa3JIMUHBIX YCIOBHIX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOM peakinuu;

MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENLHON NEATEIbHOCTH — aHAlIM3 M CHHTE3,
cpaBHEeHHE, 0000IIeHIE, CHUCTEMAaTH3allMI0, KIacCU(PUKAINIO, BBISIBICHUE MPUYUHHO-
-CIIEZICTBEHHBIX CBSI3ed — JJISi M3YYEHHUs CBOWCTB BEUIECTB M XUMHUYECKHX PEaKIIuii,
€CTECTBEHHO-HAY4YHbIE METO/Ibl IO3HAHUSI — HAOII0ICHNE, U3MEPEHHE, MOICIIUPOBAHUE,
AKCIIEPUMEHT (peabHbIA U MBICICHHBIN);

clieloBaTh IMpaBWJIaM TOJB30BAaHUS XUMHUYECKOW TOCyI0oil u 1abopaTopHBIM
o0opy/noBaHHEM, a TaKXke IMpaBWJiaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
HMHCTPYKIHUSMU N0 BBIMOJTHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB IO MOJIY4EHUIO U
coOupaHuio Tra3000pa3HBIX BeELIECTB (BOAOpPOJa M KHUCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB ¢ ONpeAeaEHHON MacCOBOM [10Jiel pacTBOPEHHOTO BEIIECTBA, IIIAHUPOBATH
U MPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB WLIEIOYEH U
KHCJIOT C MOMOILBIO HHANKATOPOB (JIakMyc, (eHoI(TaTenH, METUIOPAHXK U APYTHeE).

K xoHiy oOyueHus B 9 kiacce ImpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSATHH: XUMUYECKUH HJIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATUOH, aHUOH, ITPOCTOE BEIECTBO, CJIOKHOE BEIECTBO, BAJIEHTHOCTB,
NIEKTPOOTPHULATENILHOCTD, CTENEHb OKUCICHMS, XMMHMUYECKas PpEaKlHs, XUMUYeCKas
CBSI3b, TEIUIOBOU 3((EKT peakluu, MOJIb, MOJSIPHBIA 00BEM, PAacTBOP, HIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOJIUTUYECKAas JAUCCOLMAIMS, PpEeakIU HOHHOIO OOMEeHa,
KaTaJln3aTtop, XHMHUYECKOE paBHOBECHE, OOpaTuMble U HeoOpaTHMbIe peaKIuH,



OKHCIUTEIbHO-BOCCTAHOBUTEINIbHBIE ~ PEAKI[UU,  OKHUCJIHUTENIb,  BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJIICHHE, aJUIOTPOIHUs, aM(OTEPHOCTh, XHUMHUYECKAs CBS3b
(koBaJieHTHAsl, HWOHHAs, METAUIMYECKasi), KPUCTANIMUECKass peuéTka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOW pEeaKIUu, TMPEAeIbHO JOIMyCTUMAas
koHueHTpauums [1/IK Bemecrtsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX TMOHSTHM U MPUMEHSTH 3TH
TOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

WCII0JIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBlieHUS (OpPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIHI;

ONpENENsATh BAJICHTHOCTh W CTENEHb OKHUCJICHHUS XUMUYECKHUX JIIEMEHTOB B
COCIMHEHUSX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIacCcy coeAuHeHu# 1o (opmyrnam, BUJI XUMUYECKOW CBsI3M (KOBAJICHTHAsl, MOHHAs,
METaJUTMYeCKasi) B HEOPTraHWYECKUX COCAMHEHMSX, 3apsj HOHA 10 XUMHYECKOU
dbopmyre, xapakTep cpellbl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX COCIMHEHUM, THUII
KPUCTAJUTMYECKOUN pemEéTKH KOHKPETHOTO BEIIECTBA,

packpsiBaTh cmbica I[lepuogumueckoro 3akona [[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHWE: OMUCHIBATh U XapakTepu30BaTh TabauuHyo dopmy llepuonnyeckoit
CHUCTEMBl XMUMHUYECKHUX OJJIEMEHTOB: pa3auyaTh MNOHATHS «TJiaBHas moxarpymnma (A-
rpynmna)» u «nobounas mnoarpynna (b-rpymma)», maneie u  OoJblIME TEPUOJIBI,
COOTHOCHUTBH 0003HAYEHUSI, KOTOPBIE UMEIOTCS B TIEPUOTUIESCKOM TabIuUIIE, C YNCTOBBIMHU
XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB XHMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij sapa,
00111e€ YMCII0 JEKTPOHOB M PACTIPEICIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0mue 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB JJIEMEHTOB W WX COCIWHECHHHA B
npeenax MajiblX EPUOJIOB U IIABHBIX MOATPYII ¢ YUETOM CTPOCHHUSI UX aTOMOB;
KJIaCCU(PUIIMPOBATH XUMHUECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMHUYECKUE
peakiuu (IO YHUCIY M COCTaBY y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEMIOBOMY
3¢ dexTy, Mo U3MEHEHHUIO CTENeHEH OKUCICHUS XUMHUYECKHUX DJIIEMEHTOR);
XapaKTepu30BaTh (OMUCHIBATh) 0OmMMUEe M CcHenupUIecCKue XUMHUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXKIAsi OMMCAHUE MPUMEPAMU MOJIEKYJISPHBIX U
WOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHil;

COCTaBIIATh YPABHEHUSI IEKTPOIUTUYECKON TUCCOLMALUU KUCIOT, IEI0UYEH U COJIeH,
MIOJIHBIE U COKPAILEHHBIE YPaBHEHUS PEaKIMil HOHHOrO 0OMEHa, ypaBHEHHS PeaKIIUid,
MOATBEPKAIOIIUX  CYIIECTBOBAHHE T'€HETUYECKOM CBA3M MEXKIY BeLIECTBAaMU
Pa3IUYHbIX KIIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIl MOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBPAILICHUN B PA3INYHBIX YCIOBUSX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AIIEMEHTA 1Mo (hopMylie COeIMHEHUSs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMUUYECKOM peakinu;

coOnrofaTh TMpaBWia MOJB30BAaHUS XMMHUYECKOM TMOCyIoW u  1abopaTopHBIM
obopynoBaHueM, a Takke MpaBuia OOpalleHUs C BEleCTBAMHU B COOTBETCTBUHU C
WHCTPYKIHUSMU TIO BHITIOJTHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIHITOB IO MOJIY4EHHUIO U
coOupaHHIo ra3000pa3HBIX BEIIECTB (aMMHUaKa U YTIIEKHUCIIOro ra3a);

MPOBOJIUTh PEAKLUHU, MOJATBEPKAAOIINE KaUeCTBEHHBIM COCTaB Pa3IMYHbIX BELIECTB:
pacrmo3HaBaTh OIBITHBIM IMyTEM XJIOpHAa-, OpOMHI-, MOIUA-, KapOoHaT-, ¢ocdar-,
CWIIMKAT-, cynb(haT-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHUS M HOHBI H3yYEHHBIX
METAaJJIOB, PUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX BEIIECTB;



IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHONW NEITENBHOCTH — AHAJIW3 U CUHTE3,
CpaBHEHHE, 0000IIeHHEe, CHCTEeMATHU3alUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEILECTB M XMMHYECKHUX PEAKIUU, €CTECTBEHHO-
Hay4YHBIC METO/IbI TIO3HAHUS — HAOIOICHIE, U3MEPEHUE, MOICTUPOBAHUE, SKCIIEPUMEHT
(peanbHbBIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

JuexkTpoHHble (UG poBbIE) 00pa3oBaTeIbHbIE
pecypcsbl

Paznen 1. HepBOHa'la.TIBHbIe XUMHUYECCKHC TTIOHATUSA

XuMusa — BaKHas 00J1acThb

1.1 €CTECTBO3HAHUS M MPAKTUUCCKON 5 bubnunoreka [IOK https://m.edsoo.ru/7f41837c
JEATENbHOCTH YeIOBEKA
1.2 BeiecTBa U XMMHUYECKUE PEAKIIUH 15 bubnunoreka [IOK https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20

Paspen 2. BaxHeiiune npeacraBuTe/ M Heopra

HUYCCKUX BeHIECTB

2.1 Boznyx. Kucropon. Tonsmie 06 6 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
OKCHJIaX

2.2 ?:Ji{‘;poﬂ'n"‘m“e O KHCIIOTax M 8 BuGnmotexa LIOK https://m.eds00.ru/7f41837¢
Bopna. PactBopsr. [Tonsitue 06 )

2.3 5 bubmuoreka IIOK https://m.edsoo.ru/7f41837c
OCHOBAHUAX

2.4 OcHoubIe IUTACCRI HEOPTAHIHECKHX 11 bubnuoreka IIOK https://m.edsoo.ru/7f41837c
COCOAUMHCHUUN

Hroro mo pazgeny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jaemMenToB /I, U. MenaeneeBa. CTpoenne aToMoOB.

XumMuuyeckasi cB3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHBIE PC€aKIuM

[Tepuoaudeckuii 3aKOH U
[Tepuoauueckas cucrtema

3.1 7 bubnuoreka IIOK https://m.edsoo.ru/7f41837c
XHUMHUYECKUX 31eMeHTOB /1. H.
Mennene-esa. CtpoeHue aroma
3.2 XuMUHeCKas CBs3b. OKHCIHTEILHO- 8 bubnuroreka LIOK https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Hroro mo pazneny 15 bubmuoteka I{OK https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

PesepBHOE Bpems

bubanorexa I{OK https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

66
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9 KJIACC

HaumeHnoBanue pa3iesioB U TeM
NPOrpaMMmblI

Ne i/t

KoaudecTBo 4acoB

Bcero

duexkTpoHHble (Hu¢poBbIE)
o0pa3oBaTe/ibHbIE Pecypchl

Pa3nes 1. BemecTBo U XuMH4YecKHe peakuuu

11 [loBTOpEHue u yriydieHne 3HaHUN 5 bubnuoreka [IOK
' OCHOBHBIX Pa3JielioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuotexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DNEKTPOTUTHIECKAs JUCCOIHAIIHSI. 8 bubnuotexa [JOK
' XUMHYECKHE PEaKIiU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznea 2. Hemera/uibl U MX COeIMHEHU S
21 OO6mr1ast XxapaKTepUCTUKAa XUMUUYECKHUX 4 bubnuoteka [JOK
' anemeHToB VIIA-rpynmel. ["anoreHs https://m.edsoo.ru/7f41a636
o | Sl s e ; Bumorea 110K
' PYIHEL &P https://m.edsoo.ru/7f41a636
COeIMHEHUSs
I ey ol 7 Bumorea 110K
' PYTUIRL. ’ P https://m.edsoo.ru/7f41a636
WX COCMHEHUS
v | o s ; B 10K
' N PYTUIEL. PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTMHEHUS
Utoro no pazneny 25
Pa3pnen 3. Merasibl M MX COeIMHEHHUS
. bubmuorexa [JOK
3.1 Obmpe CBOHCTBA METAILIOR 4 https://m.edsoo0.ru/7f41a636
N bu6mmoreka [IOK
3.2 BaxkHelIme MeTaJUIbI 1 UX COSTUHEHUS 16 https://m.edso0.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Wroro mo paznueny 20
Pasjnen 4. Xumus u okpyzkaionias cpeaa
41 BeniecTBa u maTepuansl B KU3HU 3 bubmnoreka LIOK
' 4eJI0BeKa https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 3
p e BDeMsL 9 bu6mmoreka [IOK
€3epBHOE BD https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
KoJun4yecTBo 4acos
Ne ni/m Tema ypoxka aTa u3y4yeHus
P Bceero A y

1 [Ipenmer xumuu. Posib XuMuu B KU3HU YesioBeka. Tema u 1 04.09.2023
BEIECTBA

2 [ToHsiTHE O METOAX TIO3HAHKS B XUMUU 1 06.09.2023
[IpakTnueckas padora Ne 1 «IIpaBuna paboTsl B 1abopaTopun

3 . 1 11.09.2023
1 IpuéMBI 0OpaIeHust ¢ 1abopaTOPHBIM 000PYTOBAHUEM)

4 Uucteie BemecTBa 1 cMecd. CriocoObI pa3ieneHus: cMecei 1 13.09.2023

5 [IpakTrueckas pa60Tva No 2 «Pa3nenenne cmeceit (Ha mpumepe 1 18.09.2023
OYHCTKU MTOBAPEHHOM COJIM)»

6 ATOMBI M MOJIEKYJTBI 1 20.09.2023

7 XUMHUYECKUE FITEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKHX 1 95 09 2023
AIIEMEHTOB

8 [IpocThie U CIOKHBIE BENIECTBA 1 27.09.2023

9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 02.10.2023

10 3aKOH TMOCTOSHCTBA COCTaBa BEMIECTB. XUMHUYecKast popmyia. 1 04.10.2023
BajeHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB

11 OTtHOcuTebHAs aTOMHAs Macca. OTHOCUTEIbHAS 1 09.10.2023
MOJICKYJISIpHAsl Macca

12 MaccoBas qoJisi XUMAYECKOT0 JIEMEHTA B COSIMHEHUN 1 11.10.2023

13 KonnuecTo BemiecTa. Moiib. MosisipHas Macca 1 16.10.2023

14 dusznvecKkrue 1 XUMUYSCKHE SIBJICHUS. XUMUYECKast PEaKIIHs 1 18.10.2023

15 [Ipu3Haky U yCiI0BHS MPOTEKAHHSI XUMUYECKUX PEeaKIIMii 1 23.10.2023

16 3aKOH COXpPaHEHHs MACChl BEIECTB. XMMHUECKNE YPABHEHUS 1 25.10.2023

17 Boruncnenus KOJIM4ECTBa, MACChl BEWECTBA 10 yPaBHEHUAM 1 08.11.2023
XMUMHUYECKUX peakIui

18 Krnaccudukarus XuMHUECKUX peakluil (COeTuHEHMS, 1 13.11.2023
pa3noKeHusl, 3aMelleHus, 00MeHa)




M. B. JlomoHOCOB — yuéHbIii-3HIIMKIOTenUCT. O000IIeHNE U

19 . 1 15.11.2023
CUCTeMAaTH3aIs 3HAHUH

20 KonTtponsHas padota Nel mo teme «BemecTBa 1 XuMu4deckue 1 20.11.2023
peaKITum

21 Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciopong — 1 22 11.2023
3JIEMEHT U IpocToe BeniecTBo. O30H

29 du3nyecKue ¥ XUMHUIECKHE CBOUCTBA KUCIOPOIa (peaKInu 1 97 11.2023
okucinenus, ropenue). [lorstae 00 okcuaax

23 Crioco0pI moTy4eHus: KUCIOPoia B 1abopaTopuu 1 1 29 11.2023
MTPOMBIIIIICHHOCTH. [IpruMeHenue Kuciopoaa
TennoBoit 3 PeKT XUMHIECKON peaKIuu, OHITHE O

24 TEPMOXHUMHUYECKOM YpaBHEHHUH, 9K30- U IHIOTEPMUUYECKHUX 1 04.12.2023
peaKIUIX

o5 TonnuBo (HedTh, Yroiab U MeTaH). 3arps3HeHre Bo3ayXa, 1 06.12.2023
CrocoObI €ro MpeI0TBPAIICHUS

26 [Ipaktuueckast padota Ne 3 1o Teme «I[Tomyuenue u cobnpanue 1 11.12.2023
KHCJIOPO/1a, U3YYEHUE er0 CBOMCTBY»

27 Boaopon — snemeHT u npoctoe BemecTBo. HaxoxaeHnue B 1 13.12.2023
IpUpoie

28 Oduznyeckue U XMMHUYECKHUe CBOMCTBa Bojlopoaa. [Ipumenenue 1 18.12.2023
BOJIOpOJIa

29 [ToHsiTHE O KUCIOTAX U COJSAX 1 20.12.2023

30 Crioco0bI MoTy4eHHs BOAOPO/Ia B TA0OPATOPUH 1 25.12.2023

31 [IpakTuueckas pabora Ne 4 1o Teme «[lonydenue u cobupanue 1 27 12.2023
BOJIOPO/JIa, U3YYEHHE €r0 CBONCTBY

32 MoutsipHbiii 00bEM ra3oB. 3aKoH ABOTAIPO 1 10.01.2024

33 Boruncnenust 00bEma, KommuecTBa BELLECTBA [a3a I10 €ro 1 15.01.2024
M3BECTHOMY KOJIMYECTBY BEIIECTBA UIH 00BEMY

34 Boruncnenus O6’LCI\EOB rasoB 110 YpaBHEHUIO PEAKLIUH Ha 1 17.01.2024
OCHOBE 3aKOHA O0BEMHBIX OTHOIIECHHUH Tra30B

35 dusnueckre U XUMHUUECKHUE CBOIICTBA BOBI 1 22.01.2024




36 CocraB ocHoBanuil. [ToHsiTHE 00 MHIMKATOPAX 1 24.01.2024

37 Bopa kak pactBoputens. HachieHHbIE U HEHACBIIIICHHBIE 1 29 01.2024
pacTtBopbl. MaccoBasi 107151 BEIIECTBA B PACTBOPE
[Ipaktuyeckas padora Ne 5 mo teme «IIpurotoBienue

38 PacTBOPOB C ONPEICIIEHHON MacCOBOH JT0JIel PacTBOPEHHOTO 1 31.01.2024
BEIIECTBAY

39 Kontponsnas padota Ne2 o teme «Kucmopoa. Bogopos. 1 05.02.2024
Boja»

40 Oxkcunpl: cocTaB, KiaccuduKaius, HOMEHKIaTypa 1 07.02.2024

a1 [Toyuenne M XUMUYIECKIE CBOMCTBA KHCIIOTHBIX, OCHOBHBIX H 1 12.02.2024
aM(bOTEepHBIX OKCHJIOB

42 OcHoBaHusl: cOCTaB, K1accuduKalysi, HOMEHKIATypa 1 14.02.2024

43 [Tonydyenue u XuMHUYECKHUE CBOMCTBA OCHOBAHUH 1 19.02.2024

44 Kucnotsl: cocraB, knaccuuxaiysi, HOMEHKIATypa 1 21.02.2024

45 [TonydyeHue U XUMHYECKHE CBOMCTBA KHCIIOT 1 26.02.2024

16 Comu (CpeI[HI/Ie)ZUHOMeHKJ'IaTypa, CIOCOOBI TIOJTyYEHHS], 1 28.02.2024
XMUMHUYECKHE CBOMCTBA
[Ipaktrueckas padota Ne 6. Permenue sxcriepuMeHTaIbHBIX

47 3a1a4 1o TeMe «OCHOBHBIC KJIACChI HEOPTaHUIECKUX 1 04.03.2024
COCIMHEHUI»

48 FeHeTI/I‘IeCIEaSI CBSI3b MEXKY KJIaCCAMH HEOPTraHUYEeCKUX 1 06.03.2024
COEIMHEHUIT

49 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUI 1 11.03.2024

50 KontponsHas padota Ne3 nouT"eMe OCHOBHBIE KJIacChl 1 13.03.2024
HEOPraHNYECKUX COCIMHEHHIA

51 [lepBbie MOMBITKU KIACCU(PUKAIIUU XUMUYECKUX HJIIEMEHTOB. 1 18.03.2024
[ToHsiTHE O TPyNIIaX CXOJHBIX JJIEMEHTOB

59 [Mepuoauueckuii 3axon u [leproanueckas cuctema 1 20.03.2024
XHUMH4YECKUX 351eMeHTOoB Jl. 1. MeHaeneeBra

53 Ilepuropl, rpymnIibl, NOATPYIIIBI 1 03.04.2024

54 Crpoenne atoMoB. CocTaB aTOMHBIX siziep. M3o0Tonsl 1 08.04.2024




CTpoceHue MEKTPOHHBIX 000JI0YEK ATOMOB 3JICMEHTOB

o5 [Tepuomnueckoii cucremsl J[. 1. Menneneena ! 10.04.2024
XapakTeprucTUKa XUMHYECKOTO AJIEMEHTA TI0 €T0 TMOJI0XKCHHIO B

56 Hegnoquecxoﬁ cucreme /1. U. MGHIICJIGGB(;, oo TR . 15.04.2024
3nauenue [leproamueckoro 3akoHa IS Pa3BUTHS HAYKH H

o7 npaktuku. JI. 1. MenneneeB — y4u€Hblii, meaaror u 1 17.04.2024
TpaXIaHUH

58 DIEeKTPOOTPUIIATEIILHOCTh AaTOMOB XUMUYECKUX DJIEMEHTOB 1 22.04.2024

59 WNonHast xumuyeckas CBs3b 1 24.04.2024

60 KoBasneHTHas moJIipHAst XHMUYECKas CBSI3b 1 27.04.2024

61 KoBanenTHas HenossipHas XMuMU4ecKasi CBsI3b 1 06.05.2024

62 CreneHb OKUCICHUS 1 08.05.2024

63 OKHCIUTENTEHO-BOCCTAHOBUTEILHBIC PEAKITHI 1 13.05.2024

64 OKUCIUTEIN U BOCCTaH(gBI/ITeJ'II/I. O000mesne n 1 15.05.2024
cUCTeMaTH3aIus 3HaHUM
KontponbHas padota Ned4 o teme «CtpoeHue aroma.

65 1 20.05.2024
XHUMHUYECKasi CBS3b»

66 PesepBubIit ypok. O6001IEHNE ¥ cCHCTeMaTH3alHsI 3SHAaHUH. 1 22.05.2024

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66




9 KJIACC

N/ T KoanuecTBo 4acos 1
o n/m eMa ypoKa aTa M3y4YeHUus
yp Bcero y

Ilepnonuueckuit 3axkoH. Ileproandeckast cucTeMa XUMHUYECKUX

1 pHO PHOA 1 01.09.2023
anemeHToB J[. 1. Meneneera
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHYECKUX

2 P X 1 06.09.2023
AJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB

3 Krnaccudukaiiys 1 HOMEHKJIATypa HEOPTAHUYECKUX BEIIECTB 1 08.09.2023

4 Bupl XMMUYECKOH CBSI3M M THITBI KPUCTAJUIMYECKUX PEIIETOK 1 13.09.2023

5 Kontponbras padota Nel o teme «IloBTopenue u yriyonenue 1 15.09.2023
3HAHWI OCHOBHBIX Pa3/IelioB Kypca 8 Kiaccay o
Knaccudukanusa XuMudeckuX peakuy no pa3iIndHbIM

6 uran peaKi p 1 20.09.2023
MpU3HAKaM
Tlousitie 0 ckopocTH XuMHuuYeckoil peakuuy. Iloasarue o

7 p peaKil 1 22.09.2023
TOMOTEHHBIX U TE€TEPOTCHHBIX PEAKITUIX
[Tonatue o XumMu4IecKkoM paBHOBeCHH. DAaKTOPHI, BIUSIONINE HA

8 CKOPOCTh XUMHUYECKON PEAKIINH U TTOJI0KEHUE XUMHUIECKOTO 1 27.09.2023
pPaBHOBECHS

9 OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1 29.09.2023
Teopust anexkTpoauTHueckou nuccoruanun. CHUIbHBIE U

10 p p jmcconman 1 04.10.2023
ciabble AIICKTPOTUTHI

11 HoHHbIe ypaBHEHUS peaKIuit 1 06.10.2023
XHUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUI B CBETE

12 . . 1 11.10.2023
MIPEACTABICHUIN 00 AIEKTPOJUTHUCCKON AUCCOUAITUN
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE IIPEACTABIEHUI 00

13 /! et 1 13.10.2023
ANIEKTPOJUTUYECKON JUCCOIMAITIT

14 [TonsaTue o ruspoause conei 1 18.10.2023

15 O00011IeHNE U CUCTEMATHU3AIUS 3HAHUH 1 20.10.2023
ITpaxtrueckas padora Ne 1. «Pemenne s3xcnepuMeHTAIbLHBIX

16 331;%» p p 1 25.10.2023




KonTtponsHas padora No2 mo teme « IINeKTPOTUTHICCKAS

17 1 27.10.2023
TEcconuans. XMMHUYECKUE PEAKIINH B PACTBOPAX)»
OO61ast XxapakTepuCTUKA rajJoreHOB. XMMHUUYECKHE CBOMCTBA Ha

18 Hat Xapaitep 1 08.11.2023
puMepe XJiopa
Xnoposojopoa. CoistHast KHCIIOTa, XAMAYECKUE CBOWCTBA,

19 POBOAOPOA 1 10.11.2023
MOJTy4eHUE, PUMEHEHHE
[Tpaktuueckas padota Ne 2 o teme «IlomydeHue coystHOM

20 P babota A% 2. i 1 15.11.2023
KHCIIOTHI, H3y9ICHHE €€ CBOHCTBY
Berarcnenus o ypaBHEHUSIM XHMHUYECKUAX PEAKIUi, €CIT

21 P peardi 1 17.11.2023
OJIVH U3 PEareHTOB JIaH B H30BITKE

22 O6mras xapakTepucTuka 31eMeHToB VIA-rpynmbt 1 22.11.2023
AnnotponHsie Mmoaudukanuu cepbl. HaxoxneHnue cepol u eé

23 POIHEIC MOHPHKALIHH CCP AICHHE Cep 1 24.11.2023
COCIMHEHUH B MPUPOJIe. XUMHUIECKUE CBOMCTBA CEPhI

24 CepoBofiopo, CTpoeHHE, (PU3NUECKUe U XUMUIECKHE CBONCTBA 1 29.11.2023
Oxkcunpl cepsl. CepHas KUCNOTa, (PU3NIECKUE U XUMHYECKUE

25 JHBL GEpHL- Lep ¢ 1 01.12.2023
CBOWCTBA, TPHMEHEHHE
XUMHUYECKUE PEAKIIHH, JICKAITUE B OCHOBE MMPOMBIIUICHHOTO

26 croco0a MoJTydeHHsI CEpHOU KUCIOThI. XUMHUYECKOE 1 06.12.2023
3arpsi3HEHUE OKPYKAIOMICH Cpelbl COCTUHEHUSIMU CEPhI

27 Brruncienue MaccoBoi 1011 BBIX0/1a MPOAYKTA PEaKIIUU 1 08.12.2023
OO6mrast xapakTepuCcTHKa 31eMeHTOB VA-rpynisl. A30T,

28 pacrpocTpaHeHHe B MpUpoie, GU3NIECKUE U XUMHUIECCKIE 1 13.12.2023
CBOICTBa
AmMHEaK, ero GU3NYeCKue U XMMHYCCKHE CBOMCTBA

29 ’ ¢ ’ 1 15.12.2023
MOJIyYCHUE U IPUMCHEHUE
[Ipaktuyeckas padora Ne 3 o teme «Ilonydyenne ammuaka

30 P bars o . 1 20.12.2023
W3YyUYEHHE €ro CBOWCTBY

31 A30THas KUCIOTa, € Pu3nuecKkre U XMMUYECKUEe CBOWCTBA 1 22.12.2023
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUSI B KAUECTBE

32 MUHEPAIbHBIX YA0OpeHHH. XUMHUECKOe 3arps3HeHHe 1 27.12.2023

OKpYXarollel cpeibl COEAMHEHUSIMU a30Ta




dochop. Oxcun dhocdopa (V) u pocdopHas KucioTa,

33 N 1 29.12.2023
(bu3HUecKre U XUMUYECKUE CBOMCTBA, IOJTyUCHHE
Hcnonp3oBanue ¢pocdaToB B KAUECTBE MUHEPAILHBIX

34 Barue pocd > p 1 10.01.2024
ynoOpeHuii. 3arps3HeHne MPUPOTHON cpebl hocharamu
Vriepon, pacupocTpaHeHHE B IPUPOIE, PU3HUECKUE U

35 PO, pactipoctp pupoze, 1 12.01.2024
XUMHYECKHE CBOMCTBA
Oxcunpl yriaepojaa, ux (pu3ndeckne U XUMHIECKHE CBOMCTBA.

36 DKoJoru4eckue npoOieMbl, CBSI3aHHBIE C OKCHJIOM YTJepoja 1 17.01.2024
(V)

37 VroipHasg KACIIOTa U €6 COJIN 1 19.01.2024

38 [Tpaktruueckast pabota Ne 4 o Teme ”HonyquI:I'e YTJIEKHCIIOTO 1 24.01.2024
ra3a. KauecTBeHHas peakius Ha KapOOHAT-HOH
IIepBoHAYATLHBIE TOHATHSA 00 OPraHUYECKHUX BEIECTBAX KaK O

39 P p B 1 26.01.2024
COCIMHEHUSX yIIIepo/ia

40 Kpemuwuii u ero coenuHeHUst 1 31.01.2024
ITpakTtryeckas padora Ne 5. Pemenue sxcnepruMeHTAILHBIX

41 P P ) p 1 02.02.2024
3a71a4 1o TeMe «BakHellre HeMeTalIbl ¥ UX COEIUHEHNS
KontpoabHasg padora Ne3 o teme «BakHelIe HeMeTalluIbl U

42 P p 1 07.02.2024
HUX COEIUHEHUD)
OO01mmas XxapakTepUCTHKA XUMUYECKHX JIEMEHTOB — METAJLJIOB.

43 Mertammueckasi CBsI3b U METaUIMYECKass KPUCTALTNYSCKas 1 09.02.2024
pemérka. Pu3nyeckue CBOMCTBAa METAIIIOB
XHUMHYECKHE CBOMCTBA METAIOB. DJIEKTPOXUMHUUECCKUH PsI

44 < p P 1 14.02.2024
HAIPSDKCHUH METAJIJIOB
O6mue croco6bl nomyyenus MetamioB. CrutaBsl. Beruncnenus

45 10 YPaBHEHUSAM XUMHYECKUX PEaKLU, €ClId OJIUH U3 1 16.02.2024
pPEareHToOB COJICPIKUT IPUMECH

46 IlonsiTHE O KOPPO3UM METAIIIOB 1 21.02.2024

47 [leouHbIE METAILITBI 1 28.02.2024

48 OKcubl ¥ THAPOKCUIBI HATPUSA U KNS 1 01.03.2024

49 Illenoyno3eMeNnbHBIC METAIIIbI — KAIbIIMK U MarHui 1 06.03.2024




50 Baxxneiine coeuHeHNs KaJIbLIHs 1 13.03.2024
51 O06o01IeHne U cucTeMaTu3alus 3HaHu! 1 15.03.2024
52 KécTtkocTh BOJIBI ¥ CLIOCOOBI €€ YCTpaHEHHS 1 20.03.2024
53 HpaKTqu'.CKaa pabota J'\'IQ 6 o Teme "XKEcTKOCTh BOJIBI U 1 22 03.2024
METOJIbI €€ YCTPaHCHUS
54 ATIOMUHHN 1 03.04.2024
55 AMdoTepHbIe CBOMCTBA OKCHIA M THIPOKCHIA 1 05.04.2024
56 Kenezo 1 10.04.2024
o7 Oxcupl, rupokcu sl U cosn xenesa (11) u xxenesa (111) 1 12.04.2024
58 O06o01IeHre U CHCTeMaTH3alus 3HaHU N 1 17.04.2024
59 [IpakTnueckas pabora J\\'fg 7. Pemenne sKkCcriepuMEHTaIbHbIX 1 19.04.2024
3aJ1a4 1Mo TeMe «BakHeHmme MeTaIbl M BX COCTUHCHHUS
Beraucnenus o ypaBHEHUSAM XHMHUYECKUAX PEaKIUi, eClTn
60 OJIMH W3 PEareHTOB JIaH B M30BITKE WM COJCPIKHUT IIPUMECH. 1 24.04.2024
Bbranciienust MaccoBOM J10JIM BBIXOA MTPOAYKTA PEAKIIUU
61 O0600111eHre U crucTeMaTu3alus 3HaHu| 1 26.04.2024
62 KonTtponbHas padota Ned4 o teme «BakHeiime MeTamibl 1 1 03.05.2024
WX COCTMHCHUSD)
63 BemectBa u MmaTepuaibl B TOBCEAHEBHOM JKM3HU YEJIOBEKA 1 08.05.2024
64 XHUMHYECKOE 3arpsi3HEHNE OKPYXKAIOIIEH Cpepl 1 15.05.2024
65 Ponb XxumMuu B pelieHnn SKOJOTHYECKUX TPOoOIemM 1 17.05.2024
66 PeszepBubIit ypok. O6001IeHNE ¥ cCHCTeMaTH3allHsl 3SHAaHUH 1 22.05.2024
67 PesepBHblit ypok. O600IIeHHE U CHCTEMATH3allHs] 3HAHUI. 1 24.05.2024
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67




YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» Xumus, 8 kimacce/ I'abpuensa O.C., OcrpoymoB WN.I'., Cnagkos C.A., AKnoHepHoe
obmectBo «M3marensctBo «IIpocBernieHne»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T'., Cnankos C.A., AKITHOHEPHOE
obmectBo «M3marensctBo «IIpocBereHne»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

* Xumus, 8 kinacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A., AKinoHepHOE
obmectBo «M3natenbctBo «IIpocBerieHue

» Xumus, 9 kinacce/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKiinoHepHoe
oburectBo «M3narenscTBo «lIpocBemenue»

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bubmmoreka [{OK https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c

[Tpunoxxenue 1

Hopwmsbl oneHnBanust

1. Onenka YCTHBIX OTBETOB YUalIUXCH
Ommemxka «5» cmaeumcst, eciu Y4€eHuK:

MOKAa3bIBaCT IITyOOKOE W IMOJIHOE 3HAHWE M TIOHMMAaHUE BCETo 00bEMa MPOrpaMMHOTO
Marepuana;

IIOJJHO€ TIOHMMAaHHME CYIIHOCTH pAacCMaTpUBAaE€MbIX IOHATHM, SBICHUHM U
3aKOHOMEPHOCTEM, TEOPHIi, B3AMMOCBSI3EH;

yYMEET COCTaBHUTh TMOJIHBIN W MPAaBWIHLHBIA OTBET HA OCHOBE M3YyYEHHOTO Marepuaa;
yMEET BBIJICIATh TJIABHBIE TOJOXKEHHS, CAaMOCTOATENIBHO TOATBEPKIATh OTBET
KOHKPETHBIMU MpUMeEpamMu, (hakTamu;

yMEET CaMOCTOSITEIbHO M  apryMEHTUpPOBAHO JiejaTh aHaiu3, 0000IIaTh,
YCTaHaBIMBATh MEXIIpEIMETHbIE (Ha OCHOBE paHee NpPUOOPETEHHBIX 3HAHUMN) U
BHYTPHUIIPEIMETHBIE CBSI3HM, TBOPUYECKHU MPUMEHSIET TTOJTyYeHHbBIC 3HAaHUSI B HE3HAKOMOM
CUTYaIIHH;

MOCJIEI0BATENILHO, Y€TKO, CBSI3HO, 0O0OCHOBAHHO M 0€30IMMO0YHO M3JIaraeT ydeOHBIH
Marepuai: JaeT OTBET B JIOTHYECKON TIOCIEIOBATEIBHOCTH C HWCIOJIb30BAaHHEM
MPUHATON TEPMUHOJIOTHH; JENaeT COOCTBEHHBIE BBHIBOJABI, (OPMUPYET TOUYHOE
ONPEEICHUE U UCTOJIKOBAHNE OCHOBHBIX MTOHATHI, 3aKOHOB, TEOPUIA;

MpyU OTBETE HE TOBTOPSIET JOCIOBHO TEKCT Y4YeOHHMKA; W3jIaraer Marepuai
JUTEPaTypPHBIM SI3BIKOM; TIPABUIILHO M OOCTOSTEIHHO OTBEYAET HA JIOMOJHUTEIIbHbIE
BOMPOCHI YUUTEJIS;

CaMOCTOSITEIPHO M PAIMOHAIBLHO HCIOJIB3yeT HArJsAIHbIE MOCOOWs, CIPaBOYHBIC
Martepuaibl, YYeOHHK, JOMOJHUTEIbHYIO JIUTEPATYpPy, MEPBOUCTOYHUKH; TPUMEHSECT
CHUCTEMY YCJIIOBHBIX 00O3HAYCHHUH MpU BEJACHUU 3aIUCEH, COMPOBOXKIAIOIINX OTBET;
HCIIOJIB3YET JIJISl JOKA3aTeNIbCTBA BHIBOIBI M3 HAOIIOCHHH U OTIBITOB;
CaMOCTOSITEJIPHO, YBEPEHHO M 0€30MHMO0YHO TNPUMEHSICT TOJyYeHHbIE 3HAHUS B
penieHur mpooJieM Ha TBOPYECKOM YPOBHE; JIOMyCKaeT He Oojiee OJHOTO HEeIouerTa,
KOTOPBIN JIETKO HUCIPABIIACT MO0 TPEOOBAHHUIO YUUTENS; UMEET HEOOXOUMbIC HABBIKH
paboThI C MpUbOpamMu, YepTeIKAMH, CXeMaMH U TpaduKaMu, COMTyTCTBYIOIIMMH OTBETY;
3aIMCH, COMMPOBOXK/IAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ommemxka «4» cmaeumcs, eciu Y4€eHuK:!

MOKa3bIBACT 3HAHUA BCCTO U3YUCHHOI'O HNPOTPpAMMHOI'O MaTepuaja. HaCT MOJIHBIM
HpaBI/IHLHHﬁ OTBCT Ha OCHOBC MH3YYCHHBIX Teopnﬁ; AOITYCKACT HE3HAYUTCIIbHBIC
OIIMOKU U HEAOYCThI IIPU BOCIHPOU3BCACHUN HN3YUYCHHOI'O MaTcpuaja, OIpPCACIICHUA
HOH?ITI/II;'I, HCTOYHOCTH IIPU HCIIOJIb30BAHWHU HAYYHBIX TCPMHUHOB HWJIM B BBIBOJAX U
O606H.[€HI/ISIX u3 Ha6J'IIOI[eHPII>i H OIIbITOB; MaTcpuall u3jaracrt B onpeneneHHoﬁ
JIOTUYECKOM MOCJICHOBATCIIBHOCTH, IIPHU 9TOM HNOIIYCKACT OAHY Herpy6y10 OI_HI/I6Ky NI
He Oouee ABYX HCAOYCTOB U MOKCT UX UCHPABUTL CAMOCTOSATCIBHO ITPU Tpe6OBaHI/II/I
Wi IIpu HEOO0JIBbIION nomMmomu npenojaaBareiii; B OCHOBHOM YCBOWIJI y‘Ie6HBII>i
MaTepual; NMoATBCPKAACT OTBCT KOHKPCTHBIMHU IIPUMEPAMU; IIPABUIIBHO OTBCUACT HaA
AOIIOJIHUTECIIbHBIC BOIIPOCHI YUUTCIIA,

YMEET CaMOCTOATCIIbHO BBIJACIIATH I'NIABHBIC ITOJIOKCHHA B U3YUCHHOM MAaTCepHalIC; Ha
OCHOBAaHUH (l)aKTOB H MIOpuUMEpoB O606H.[8.TB, ACJIaTb BBIBOAbI, YCTaHAaBJIMBATbH
BHYTPUIIPCAMCETHBIC CBA3U. HpI/IMCHHCT NOJIYYCHHBIC 3HAHHA Ha IIPAKTUKE B
BUJIOM3MEHEHHOM CUTyaluu, CO6JIIOI[8.CT OCHOBHBIC TIIpaBUJIa KYJIbTYPLI YCTHOﬁ n
MHUCbMEHHOM pcyuu, UCIIOJIB3YCT HAYYHBIC TCPMHUHBI;



HEe o0JlajaeT JOCTATOYHBIM HAaBBIKOM pa0OThI CO CHPABOYHOW JIUTEPATYPOH,
y4eOHUKOM, TIEPBOMCTOYHHKAMH (IIPaBUJIBHO OpPUEHTHUPYETCsA, HO paboTaer
MeuieHHO). Jlomyckaer HerpyOble HapyIIeHUs MpaBuil O(GOPMIICHUS MHUCHMEHHBIX
pabor.

Ommemxka «3» cmaeumcst, eciu Y4€enHuK:

YCBOWJI OCHOBHOE COJIEpXKaHHE y4eOHOro MaTepHualia, MMeeT MpOoOeNbl B YCBOCHHUH
Marepuaiga, HE MPENATCTBYIOIIHE JajJbHEHIIEMY YCBOCHHIO IMPOTPaMMHOIO
MaTepHualia; MaTepuall M3j1araeT HeCUCTEMaTH3UPOBAaHHO, ()parMEeHTapHO, HE BCErna
IIOCJIEIOBATEIIBHO;

MOKa3bIBa€T HEIOCTATOYHYIO C(OPMUPOBAHHOCTH OTAEIbHBIX 3HAHUM U yMEHUH;
BBIBOJIbI 1 0000IIIEHNS apTyMEHTUPYET cl1abo, AOMYCKAaeT B HUX OLIMOKH;

JOMYCTUN OMMOKM M HETOYHOCTHM B HCIOJIb30BAaHUM HAyYHOM TEPMHUHOJIOTHH,
OTpeJieNieHUs] TOHATUH Jajl HEeIOCTaTOYHO YETKHE, HE HCIOJIb30BaJl B KauyecTBE
JIOKa3aTelbcTBa BBIBOJBI M O00OOIICHUS W3 HAOMIOACHHM, (DAKTOB, OMBITOB WM
JOTTYCTUJI OIIMOKHU IPU UX U3JI0)KEHUU;

WCIIBITHIBAET 3aTPY/IHEHUS B IPUMEHEHUN 3HAHUN, HEOOXOAUMBIX Ui pelleHus 3aa4
Pa3IMYHBIX THUIOB, NMPU OOBSICHEHUM KOHKPETHBIX SIBJICHUII HA OCHOBE TEOpUU U
3aKOHOB, WJIA B TTOJATBEP)KICHUH KOHKPETHBIX IPUMEPOB MPAKTHUECKOTO IPUMEHEHHUSI
TEOPHIL;

OTBEYAET HEIOJIHO Ha BOIPOCHl yUUTENs (YIIycKasi U OCHOBHOE), WM BOCIIPOU3BOAUT
coJiep’KaHue TeKCTa yueOHHMKa, HO HEJOCTATOYHO MOHUMAET OT/ENIbHBIE MOJIOKEHUS,
MMeIolMe Ba)KHOE 3HAYEHHUE B ITOM TEKCTE;

oOHapy)KMBaeT HEIOCTaTOYHOE TMOHMMAaHHWE OTHAEIbHBIX  IOJOXEHUH  Mpu
BOCTIPOM3BEICHUHM TEKCTa y4eOHWKa (3amuceil, NMEePBOMCTOYHWUKOB) WMJIM OTBEYACT
HEMOJIHO Ha BOIIPOCHI YUUTENs, JOMYyCKasi OJIHY - B TPyOble OIIHUOKH.

Ommemxka «2» cmaeumcs, eciu Y4eHuK:

2.

HE YCBOWJI M HE PACKPBLI OCHOBHOE COJICpP)KaHUE MaTepuaia; He JeJacT BBHIBOJIOB H
000011IeHMI;

HE 3HACT W HE NOHMMACT 3HAYUTEIBHYI) HMJIM OCHOBHYI YacTh IPOTPaAMMHOTO
MaTepualia B mpezesiax oCTaBICHHBIX BOIIPOCOB WM UMeeT ¢1ab0 chopMUpOBaHHEIE
Y HETOJIHBIC 3HAHKS M HE YMEET MPUMEHSTh UX K PEIICHUI0 KOHKPETHBIX BOIIPOCOB U
3aja4 1o o0pasiy;

MpU OTBETE (HA OJUH BOIPOC) JOITyCKaeT 0oJiee IBYX IpyObIX OMIMOOK, KOTOPBIC HE
MOJKET MCIPABUTH JIAXKE MPU MOMOIIU YUUTEIIS;

HE MOXET OTBETUTh HU HA OJIUH UX MOCTABJICHHBIX BOIIPOCOB;

MOJIHOCTBIO HE YCBOWJI MaTepHall.

OueHka BbINOJHEHUS MPAKTHYECKUX PadoT

Ommemxka «5» cmaesumcst, eciu Y4eHnuK:

IpaBHUJIBHO OIIPCACIINII LCJIb OIIbITa W BbIIIOJIHHII pa60Ty B MOJHOM 00BEME B
COOTBETCTBHH C HHCTPYKHHCIZ C CO6J'II-OI[CHI/IGM HeO6XO,Z[I/IMOI7I IIOCICI0BATCIIBHOCTHU
MPOBCACHUA OIIBITOB U H3MepeHHI>i;

BCC OIIBITBI IIPOBCJII B YCIOBUAX U PCKHUMAX, O660HC“IHB&IOH.IHX MMOJIy4eHHuC
PE3YJIbTATOB U BBIBOJOB C HanOOJIbIICH TOYHOCTBIO,

HAaY4YHO I'paMOTHO, JIOTUYHO OIIUCAJI Ha6J'IIO,Z[eHI/I$I n C(l)OpMPIpOBEUI BBIBOJbI U3 OIIbITA.
B OpeACTaBJICHHOM OTUCTEC MMPABUJIBHO U AKKYPATHO BBIIIOJIHUII BCE 3aIIUCH, Ta6J'II/II_IBI,
PUCYHKH, YCPTCIKH, Fpa(l)I/IKI/I, BBIYMCICHUA U COCIIAa]I BBIBOIbI,

OpOoABIIACT OPraHU3allUOHHO-TPYAOBBIC YMCHUA (HOI[I[Cp)KI/IBaCT YUCTOTY pa60qer o
MCCTa U NIOPAAOK Ha CTOJIC, S(KOHOMHO HCIIOJIB3YCT paCXOAHBIC MaTepI/IaJ'ILI);



AKCIIEPUMEHT OCYILIECTBISIET MO IUIAHY C YYETOM TEXHHMKU O€30MaCHOCTH W TpPaBHUII
paboThI C MaTepuaiaMi U 000PYIOBAHUEM.

Ommemxka «4» cmaeumcst, eciu Y4€RUK 6blNOJIHUIL mpe606aHu;l K OYEHKe «5», HO:

OTBIT TPOBOIWJI B YCIOBHUSX, HE OOECIEUMBAOIIUX JOCTATOYHOW TOYHOCTH
U3MEPEHUN;

OBUTO JOMYIIEHO JBa — TPH HEIo4YeTa MM Oosiee 0JHOM rpy0oil ommOKH M OAHOTO
Hezouera.

HKCTIEPUMEHT TMPOBEACH HE MOJHOCTHIO WM B ONMCAHWM HAONIONEHWH M3 OIBITa
YUYEHHK JIOTTYCTHJI HETOYHOCTH, BBIBOBI ClIEJIall HEMOJHEIE.

Ommemxka «3» cmaeumcst, eciu Y4eHuK:!

MIPABWJIBHO OIPEACITIII e ONbITA; PAOOTY BBIMOIHICT MPABUIBHO HE MECHEE 4YeM
HAIOJIOBUHY, OJTHAKO OOBEM BBHITIOJHECHHOW YaCTH TAKOB, YTO TIO3BOJISET IMOIYYUTH
MIPaBWJIBHBIE PE3YIBTATHI U BBIBOIBI TI0 OCHOBHBIM, MPUHITUITHAIEHO BAKHBIM 331a9aM
paboTHI.

noaoop 06opynoBaHus, 0OBEKTOB, MAaTEPHANIOB, a TakXKe PaOOThHI MO HAYaIy OIbITa
MPOBEJI C TMOMOIIBI0 YYHUTENIS; WU B XOJE IMPOBEACHUS OIBITA M U3MEPCHHI OITBITA
ObUIM JTOMYILIEHbI OUTMOKH B ONTMCAaHUK HAaOMI01eHuH, GOpMYyIMPOBAHNUHN BBIBOJIOB;
OTIBIT TIPOBOJWIICS B HEPAIMOHAIBHBIX YCIOBHUSX, YTO MPHUBEIO K TOJYICHHIO
pe3ynbTaTOB C OOJBIIECH MOTPENTHOCTHIO; WJIM B OTYETE OBUIM JOIMYIICHBI B OOIIEH
CJIOXHOCTH He 0oJiee IBYX OMTUOOK (B 3aITUCSIX SIHHHUII, U3MEPECHUSX, B BRITHCICHUX,
rpadgukax, Tabauiax, cxemax, U T.J.) HE NPUHIUIHAIHHOTO IJIsi JaHHOW DPabOTHI
XapakTepa, HO TIOBIIUSBLINX HA PE3Yy/IbTAT BHIIOJHEHHUS;

JOTYCTUJ TPpyOyro omuOKy B XOJE IKCIepUMEHTa (B OOBSICHEHHUH, B O(POPMIICHUHU
paboThl, B COOIOICHUH MTPABUJI TEXHUKH 0€30MaCHOCTH MpHU paboTe C MaTepuaiaMu 1
000pyI0BaHUEM ), KOTOPASI UCTIPABIISIETCS IO TPEOOBAHUIO YUUTEIIA.

Ommemxka «2» cmaeumcs, eciu Y4€eHuK:

3.

HE OTIPEACIHII CAaMOCTOSITEIBHO IENb OIBITA: BBIOJIHUI PadOTy HE IMOJIHOCTBIO, HE
MOJTOTOBUJI HY)KHOE 000py/IoBaHHE (HE TOTOBST MO OMOJOTMH M XUMHH) U 00bEeM
BBITIOJTHEHHOW 4acTH paboThl HE TIO3BOJISIET ClIENIaTh MPABUIIBHBIX BHIBOJIOB;

OTIBITHI, U3MEPCHUSI, BBIYUCIICHUSI, HAOIIOICHUS IPOU3BOIMIIMCH HETIPABUIILHO;

B XOJle pabOTBl W B OTYETC OOHAPYKHIUCh B COBOKYITHOCTH BCE HEIOCTATKH,
OTMEYCHHBIC B TPEOOBAHMSIX K OLIEHKE «3»;

nomycTuia JiBe (1 Oojiee) rpyObie OIMIMOKM B XOJ€ SKCIICPUMEHTa, B OOBSICHEHUH, B
odopmIIeHHH pabOTHI, B COOJIFOICHUH TPABUJI TEXHUKH 0€30TacHOCTH MpHU paboTe ¢
BElIeCTBAMU U 00OPYIOBaHUEM, KOTOPbIE HE CMOT' UCIPABUTh JTAKe 10 TPEOOBAHHIO
YUUTEJIS;

MOJIHOCTBIO HE CyMeNl HayaTh U O(QOPMHUTH OTIBIT, HE BBINMOJHSI PadOTy; MOKa3ail
OTCYTCTBHE OSKCIIEPUMEHTAIBHBIX YMEHHW; HE coONojal Wik rpy0o Hapyian
TpeOoBaHus 6€30MaCHOCTU TPYy/a.

OueHka BbINOJHEHNS] KOHTPOJIBLHBIX MUCbMEHHBIX PA0OT 10 XUMUM ¥ OMOJIOTHH:

Ommemxka «5» cmaesumcst, eciu Y4eHnuK:

BeimoaHun paboTy MoJIHOCTBIO 6€3 OIHUO0K U HEJOUYETOB.

Ommemxka «4» cmaesumcst, eciu Y4€eHnuK:

BhImoaHuI paboTy MOJTHOCTBIO 0€3 OMMOOK W HEJA0YETOB, HO NMPU HAIMYHU B HEW HE
Oonee ogHOM Tpy0OI OMMOKK U OJTHOTO HEJ0UEeTa ; He O0oJiee TpeX HEAOUYETOB.

Ommemxka «3» cmaesumcst, eciu Y4€enuK:

Brimonnun mpaBuiibHO He MeHee 2/3 Bceil paboThl WM AOMYCTHI He Ooyiee OJIHOM
rpyOoit ommOKM M JABYX HEJOYETOB; HE Oojee OqHOW rpyOoOl W OJHOW Herpyooin



omunOku; He Ooyiee Tpex HErpyObIX OmHMOOK; OJHOW HerpyOoil ommOKH u Tpex
HEJIOYETOB; MPH HAJTMYMH YETHIPEX-TISITH HEIOYETOB.

Ommemxka «2» cmaeumcst, eciu Y4€enuK:

Beimonaun paboTy, B KOTOPO# YHCII0 OMKUOO0K M HEIOUETOB MPEBBICHIIO HOPMY OIICHKH
«3» WK BBIIIOJIHEHO TPABUIIBHO MeHee 2/3 Bcei paboThI.

[Tpu orieHKe 3HAHMIA, yMEHUI 1 HABBIKOB, YJaIIUXCS CIEIYeT YUUTHIBATh BCE OIMOKH (TpyObIe
1 HerpyObI€) ¥ HEJJOYETHI.
['pyOBIMU CUUTAIOTCS CIIEAYIOIINE OITHOKH:

HE3HAHUE OTPEJICIICHHS] OCHOBHBIX MOHSATUH, 3aKOHOB, MIPABUJI, OCHOBHBIX IMOJIOKECHHIA
TEOpUH, He3HaHue ¢GOopMyI, OOUIECTPUHATHIX CHUMBOJIOB OO0O3HAYCHUN BETUYHH,
eVHUI] UX U3MEPEHUS;

HE3HAHWE HAUMEHOBAHUN €TMHUI U3MEPEHHUS;

HEYMEHUE BBIJICIUTh B OTBETE IJIaBHOE;

HEYMEHUE TPUMEHATH 3HAHUS ISl PEIICHUS 33/1a4 U OOBSICHEHUS SIBJICHU;

HEYMEHUE JIeJIaTh BBIBOJIBI M 0000IIICHNS;

HEYMEHHE YUTATh U CTPOUTH IPAPUKH ¥ MPUHITUITHATHLHBIC CXEMBI;

HEYMEHHE TOJATOTOBHTH YCTAHOBKY WJIM JabopaTropHOoe 00Opy/IOBaHHE, MPOBECTH
OTIBIT, HAOJIO/IEHHU S, HEOOXOIUMBIE PAcUeThl WU UCIOJIb30BaTh MOTYYEHHBIC JaHHBIC
JUTSI BEIBOJIOB;

HEYMEHHE T0JIh30BATHCS MEPBOMCTOYHUKAMH, YICOHMKOM U CITPABOYHUKAMU;
HapyIIeHne TEXHUKNA 0€30MMacHOCTH;

HEeOPEKHOE OTHOIIICHHE K 000pYI0BaHHIO, TPHUOOpPaM, MaTeprasaM.

K HerpyObIm ommbkam ciieryeT OTHECTH:

HETOYHOCTHh (POPMYIUPOBOK, OMPECICHUHN, MOHITUMA, 3aKOHOB, TCOPHUH, BhI3BAHHAS
HETIOJTHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB OTIPEICIISIEMOTO TIOHITHS WIIH 3aMeHo# 1-2
U3 3TUX MPU3HAKOB BTOPOCTETIEHHBIMH;

OLIMOKU TIPU CHATHUM TOKa3aHWM C W3MEpPUTENIbHBIX NPUOOpPOB, HE CBSI3aHHBIE C
OTpe/ieNIeHueM IEHbl JeJCHMs IIKalbl (HalpuMep, 3aBUCSIINE OT PACIOJIOKEHUS
M3MEPUTENbHBIX TPUOOPOB, ONITUYECKHE U JP.);

OLIMOKY, BBI3BAHHBIE HECOONIOJICHWEM YCIIOBUN NMPOBEACHUS OIbITa, HAOMIOACHUS,
YCIIOBHH paboThl IpHOOpa, 000PYI0OBAHHS;

OIIMOKM B YCJIOBHBIX OOO3HAUEHUSX HAa MNPUHIUIHUAIBHBIX CXeMaX, HETOYHOCTb
rpaduka (HarpuMep, U3MEHEHHE yrila HaKJIoHa) U Jp.;

HEpalMOHANBHBI METOJ| peuIeHHs 3aJauyd WM HEJOCTaTOYHO MPOJYMAaHHBIN IUJIaH
YCTHOTO OTBeTa (HApyIICHHE JIOTMKH, MOJMEHa OTAENbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETICHHBIMHU );

HepalMOHAIbHBIE METOABI PA0OTHI CO CIIPABOYHOM U IPYTOM JIUTEPATYpOit;

HEYMEHHUE pelliaTh 3aJa4u, BBIOIHITH 3a/1aHus B 0OIIEM BUIE.

Henoueramu ABISIOTCS:

HepalMOHANbHBIE MPHEMbl BBIYUCICHUN U MPeoOpa3oBaHUi, BHITIOJHEHHS OIBITOB,
HaOJII0ICHUH, 3a1aHUI;

OIIMOKYU B BBIYMCICHUSX (apu(METHIECKHE — KPOME MAaTEMAaTHKH);

HeOpeKHOEe BHITIOTHEHHE 3aMKCeid, YepTexKeid, cxeM, TpaduKoB;

opdorpadudecke u MyHKTyallMOHHBIE OUTHOKH (KPOME PYCCKOTO S3bIKA).



[Tpunoxxenue 2
®opmebl yuera paboueil IporpaMMbl BOCIIUTAHUS

YCTAHOBJICHHE JOBEPHUTENIbHBIX OTHOLIEHUN MEXAYy YUHUTEIEM U €ro y4eHHKamH,
CIOCOOCTBYIOIIMX TO3UTUBHOMY BOCIHPHATHIO YYAIIUMHUCS TpeOOBaHWHA M MPOCHO
yUUTENs, NPUBJICUCHUI0 MX BHUMAHUS K 0OO0CYXJaeMOM Ha ypoke HH(pOpMaiu,
aKTUBU3ALIMM UX IT03HABATEIbHON AEATEIbHOCTH;

noOyX/IeHNe IIKOJILHUKOB COOIONAaTh Ha yPOKE OOLICTIPUHSATHIE HOPMBI TIOBEACHUS,
mpaBwia OOIIEHUSI CO CTApIUMHU (YIUTEISIMU) M CBEPCTHUKAMHU (IIKOJIHHUKAMMU),
MPUHIUIBI Y4eOHOM IUCHUIUIMHBI M CAMOOPIraHU3allNY;

HCIOJIb30BAHNE BOCIHUTATENIbHBIX BO3MOXKHOCTEH COJEpkKaHHUs y4eOHOro mpeameTa
yepe3 JIEMOHCTPALUIO JAETSIM MPUMEPOB OTBETCTBEHHOI'O, TPAXKIAHCKOTO MOBEICHUS,
MPOSIBJICHUS YEJIOBEKOJIFOOUSI M TOOPOCEPICUHOCTH, Yepe3 MoA00P COOTBETCTBYIOIIUX
TEKCTOB Il YTCHHUSI, 3aa4 JJIsl peIIeHUs, TPOOIEMHBIX CUTYalluil i 00CYK/IEHUS B
KJ1acce;

MIPUMEHEHHE Ha YPOKEe MHTEPAKTUBHBIX (POPM pabOThl yHalIUXCs: MHTEIUIEKTYalbHBIX
Urp, CTUMYJIHUPYIOIIUX IO3HABATEbHYI0 MOTHBALMIO IIKOJIBHUKOB; T'PYHNIOBOM
paboTel miau paboThl B Mapax, KOTOpbIE ydaT HIKOJBHUKOB KOMaHAHOM paboTre u
B3aUMO/ICHCTBUIO C IPYTUMH JI€TbMU;

BKJIFOUEHHUE B YPOK UTPOBBIX MPOLIEYP, KOTOPbIE TOMOTAIOT MOJIEPKaTh MOTUBALIUIO
JeTed K TOJyYEHUI0 3HAHWM, HAIaKUBAHUIO TO3UTHUBHBIX MEXKIMYHOCTHBIX
OTHOIIEHUH B KJIacce, MOMOTaloT YCTaHOBJIEHUIO 100poKeIaTenbHOM atMocdephl BO
BpeMs ypOKa;

opraHu3aius medcrsa MOTUBUPOBAHHBIX U JSPYAMPOBAHHBIX YyYalllUXCS HaA HX
HEYCIEBAIOIIMMU OJHOKJIACCHUKAMU, JAIOIIETO IIKOJbHUKAM COIUAIbHO 3HAUYMMBIH
OTIBIT COTPYAHUYECTBA M B3aUMHOM MOMOIIIH;

WHULMUPOBAHUE U TOJAJEP>KKA HCCIEA0BATEIbCKON AEATEeIbHOCTH IIKOJBHUKOB B
pamMKax peanu3allid HMMH HWHIAUBUAYAJIbHBIX M TPYIIOBBIX HCCIEI0BATEIbCKUX
MPOEKTOB, YTO  JlaéT  IIKOJIbHUKAM  BO3MOXHOCTb  NPUOOPECTH  HAaBBIK
CaMOCTOSITEJIBHOTO PEIHICHHUs] TEOPETHYECKOW MpoOJIeMbl, HaBBIK F€HEPUPOBAHUS U
odopMIIeHHS COOCTBEHHBIX UCH, HABBIK YBAXXUTEIILHOTO OTHOILIEHHUS K Uy>KUM HJIESM,
0(pOpMIIEHHBIM B paboTax APYrux UCCie0BaTeIei, HaBbIK MyOJIMYHOTO BBICTYILICHUS
nepes ayIuTopuel, apryMeHTUPOBAaHUS U OTCTAaUBAHMSI CBOEH TOUKU 3PEHHUS;
co3faHue OJaronmpUATHBIX YCIOBUW JUIsl Pa3BUTUSl LIEHHOCTHBIX OTHOIICHUN: - K
MpUpOJie KaK HCTOYHUKY JKM3HM Ha 3emiie, OCHOBE CaMOro €€ CYIIECTBOBaHMUS,
HY)KJAIOIIeHcs B 3allUTe U ITOCTOSTHHOM BHUMAaHUU CO CTOPOHBI YENIOBEKA; - K 3HAHHUSIM
KaK MHTEJUIEKTYaIbHOMY pecypcy, oOecrneuuBampiieMy Oyayiiee 4eIoBeKa, Kak
pe3ynbTaTy KpOOTIUBOTO, HO YBJIEKATEILHOTO Y4eOHOTO Tpy/Ia.
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