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MHNOACHUTEJIBHAS 3AIIMCKA

AnantupoBaHHas padodas nporpamma it ooyvaromuxcs ¢ 311P, Bapuant 7
MMEET KOPPEKIIMOHHYIO HAIPaBICHHOCTb.

OcHOBHBIE HAIIPABJICHUS KOPPEKIIMOHHON paOOTHI.

* Pa3zBuTHE 1UaNOrM4ecKkor 1 MOHOJIOTHYECKON YCTHOM Y TUCbMEHHOM PEYH.

 PazBuTHE MO3HAaBaTEIbHON AKTUBHOCTH.

* PazBuTHE CIIOBECHO-IOTHUECKOTO U AITOPUTMUYECKOTO MBIIIUICHUS.

«@opMuUpOBaHUE YUYEOHBIX JCHCTBUM C S3BIKOBBIMU CPEJICTBAMU M YMCHUS
WCMOJIb30BaTh 3HAaHMWS JUIl PELICHUS I[I03HABATEIbHBIX, IMPAKTUYECKUX U
KOMMYHHKATUBHBIX 3a7a4.

* PazBuTHe cnocoOHOCTEN K TBOPUYECKON ACSITEIBHOCTH.

*PazBuTHe MBICIUTENBHBIX  OIEpallMii: aHadu3, CHUHTE3, CpaBHEHMUE,
000011IeHre, abcTparupoBaHue, KOHKPETU3AIIUS.

*Pa3zButHe (QopM MBIIUICHUS: TIOHSTUE, CYXICHUE, YMO3AKIIOUYCHHUE,
aHaJIOTHsl.

 PazButne MPOLIECCOB MAMSITH: 3alIOMUHAHHUE, COXpaHECHHUE,
BOCHPOU3BEAECHUE, Y3HABAHUE, IPUITOMUHAHUS.

« COBEpIICHCTBOBAHNE TEXHUKU YTEHUS U (HOPMUPOBAHUE CIEHHATBHBIX
YMEHHH pabOThI C TEKCTOM.

* Y COBEPIICHCTBOBAHUE MPAKTUUECKUX YMEHUHN TTOCTPOCHUS NPEIJIOKEHUMN.

*Pa3zBuTHE TIMCBMEHHOM M YCTHOM peuyd, BBIPAOOTKE TPABUIHHOTO
rPaMMaTHYECKOr0 CTPOS pEUH.

« DopMHUpOBaHHE aJICKBaTHBIX MPEICTABICHUI 0 COOCTBEHHBIX
BO3MOKHOCTSIX.

« @opMupOBaHUE YMEHUS pabOTaTh B OOIIEM C KJIACCOM TEMIIE.

* PazBuTHne hoHEMaTHUECKOTO aHAIM3a M CHHTE3a.

» COBEpIICHCTBOBAHUE TPAMMATHUYECKOT0 O(POPMIICHHS CBSI3HON PEUH IyTeM
OBJIQJICHUS MOJICIIAIMU PA3JIMYHBIX CHHTAKCUYECKUX KOHCTPYKIIUH.

«O0y4eHue NporpaMMUPOBAHUIO CMBICTIOBOM CTPYKTYPhI BHICKA3bIBAHUS.

* Pa3BuTHE CBA3HON MUCHMEHHOU PEYM.

« Koppekius Hapy1ieHui SMOIMOHATLHO-BOJICBOM ChEpHI.

*[loBbIlIeHNE YPOBHS y4€OHON MOTHBALIUU.

* [ToBbIIIEHHE OCO3HAHHOTO BOCHPUATHS CBOMX 3MOIIMOHAIIBHBIX MPOSBICHUM
B3aMMOOTHOILICHUM.

* PazBuTHe 00mIei M MEIKOH MOTOPHKH.

[IporpaMMa 1O XUMUM Ha YPOBHE OCHOBHOTO 0O0ILEro o0pa3oBaHUA
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIeTro 00pa3oBaHUs, IPEICTaBICHHbBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (henepanbHOM paboyeill mnporpaMMel



BOCITUTAHUS M C yYETOM KOHIICTIIIMH TIPETIOaBaHUS YYeOHOTO TIPeIMeTa « XUMHUS
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma mo xumum Aa€T TPEACTABICHHUE O IIENSIX, OOIIEH CTpaTteruu
oOy4eHHs, BOCHHTAHHS ¥ Pa3BUTHA OOYYAIOIMIUXCS CPEACTBAMU Y4eOHOTO
npeamerTa, yCTaHaBJIMBAET o0s3aTeNbHOE IpeIMETHOE coJiepKaHue,
IpeaycMaTpuBaeT paclpeiesieHue ero Mo KilaccaM M CTPYKTYPHUPOBAHHUE I10
paznenaM M TeMaM NPOrpaMMbl TIO XMMHH, ONPENEsSeT KOJIWYECTBEHHBIE WU
KaueCTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEAOBATEILHOCTh U3YUYEHHUS] XHUMHUU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipolecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYaroluxcsi, OMNpeAeNsieT BO3MOXHOCTH MpeaMeTa Ui
peanu3anuyu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusl, a Takxke TpeOOBaHUM K
pe3yabTaraM 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIeW U3ydeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATEIILHON JIEITEIbHOCTH OO0YYalollerocsi Mo OCBOEHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHUE XWMHUU CIY>KUT OCHOBOM 1Ji1 (OPMUPOBAHUS MHUPOBO33PECHUS
o0yyJaroiierocs, ero MpeACTaBICHUN O MaTEpUaILHOM €IUHCTBE MHPA, BAXKHYIO
posib urparot GopMHpyEeMble XHMHEH MPEICTaBICHUS O B3aMMOIPEBPAIICHUSX
PHEPTrUd M 00 SBOJIOIMHU BEIICCTB B MPUPOJE, O IMYTAX PEHICHUS TriI00aJbHBIX
mpo0eM YCTOMYMBOTO Pa3BUTHs YEJIOBEUECTBA — CBHIPHEBOM, DHEPreTHUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuyeHnune xumuu:

CIOCOOCTBYET  pealiM3aliii  BO3MOXKHOCTEM  JJIi  CaMOpasBUTHUS |
dbopMHpoOBaHUS KYJIbTYPhI IUYHOCTH, €€ 001el 1 PYyHKITMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHHUE MBIILJIEHUSI U TBOPUYECKUX CIOCOOHOCTEM
o0ydJaronuxcsi, HaBBIKOB WX CaMOCTOSITEIbHOM  y4eOHOM  JesATeIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIICIOBATEIBCKUX YMEHUN, HEOOXOJUMBIX KaKk B
MOBCEIHEBHOM JKM3HU, TaK U B TPOGECCUOHAIBHOU e TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
[[EJTOCTHOTO B3IJIsia HA €IMHCTBO MPUPOIbI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH OOyYarOImunXcs;

CIocoOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAy4YHbIM 3HAHMSIM, K IPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJOTHYECKOE
oOpa3zoBaHue 00yUYarOITUXCS.

JlanHbple HampaBlieHHs B OOYYEHMHM XHMHHM OOECHEYHMBAIOTCS CHEelU(pUKON
collepKaHUsl  yd4eOHOTO  MpeaMeTa, KOTOPBIM  SBIAETCS  TEAarOrMuecKH
aJIaNTHPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKH XMMHH Ha OMPEeIEHHOM dTare ¢
pa3BUTHSL.



Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYalOIMMUCS CHUCTEMBI MEPBOHAYAIbHBIX MOHATUNA XUMHUHU, OCHOB
HEOPTraHWYECKOM XUMHUM MW HEKOTOPBIX OTHEJBHBIX 3HAYUMBIX IOHATHU
OpraHU4eCKON XVMHHU.

CrpyKkTypa coaepxaHusl NporpaMMbl 10 XUMUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoaa K e€ uszydeHuro. CoaepskaHue CKJIaAbIBACTCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IOHATHI O XUMUYECKOM
peakuuu. OO0€ 53TH CUCTEMBI CTPYKTYPHO OpraHW30BaHbl 1O IPHUHIMILY
IIOCJIEIOBATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOIo ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnoauyeckoro 3akoHa JI. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHUS O CTPOCHHMH aTOMa U XUMUYECKOH CBSI3H;

— TMPEACTaBICHUN 00 AJIEKTPOJIUTUYECKOW JMCCOLMAIlMM BELIECTB B
pacTBoOpax.

TeopeTnueckne 3HAHUSA PACCMATPUBAKOTCSA HAa OCHOBE OMIIMPUYECKH
MOJIyYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJITHOTO
YPOBHS K JPYrOMY, BBIIOJIHASL ()YHKUIHUN OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS ¥ BO3MOKHOCTEHN MPAKTUYECKOrO0 MPUMEHEHUS U TOJIYYECHHS U3yYaeMbIX
BEILECTB.

OcBoeHue mporpaMmbl IO XHMHHU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABIICHNS] O XMMHUYECKOM COCTABIIIONIEN HAYYHOM KAPTUHBI MHUPA B JIOTHUKE
e€ CHCTEMHOW MpUPOJIbl, LIEHHOCTHOTO OTHOUIEHUS K HAay4HOMY 3HAaHHUIO U
METO/JaM TO3HaHUsA B Hayke. M3ydyeHHe XUMHHM TPOUCXOJIUT C MPUBJICUYEHUEM
3HaHUW W3 paHee H3YyUYEHHBIX YYEOHBIX MNpeAMETOB: «OKpYyKaloUi MUP,
«buonorus. 5-7 knacce» n «Pu3nKa. 7 Kiacey.

[Ipy wu3ydeHHH XUMUU MPOUCXOAUT (HOPMHpPOBAHME 3HAHUNW OCHOB
XUMHYECKOM HAyKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTUUYECKOM
NEeATEIbHOCTH YeJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMBbl XMMHUYECKHX
3HAHUN — BaKHEUIINX (PaKTOB, IMMOHATHH, 3aKOHOB M TCOPETUUCCKHUX TOJIOKCHUM,
JOCTYNHBIX O000OIIEHUH MHPOBO33PEHUECKOTO XapakTepa, sA3blka HAyKd, B
OpUOOIIEHNH K HAay4YHbIM METOJaM T[I0O3HAaHUS TMPU U3YYEHHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHHU B Y4eOHO-TIO3HABATENbHOM U Y4EOHO-HCCIEAOBATEIbCKOU
JeSITEIbBHOCTH, OCBOCHUM MpaBHJI Oe30macHOro oOpaiieHus ¢ BellecTBaMU B
IIOBCETHEBHOM KU3HH.

[Ipu M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYEHUEe MPUOOPENH TaKUE 1IeJU, KaK:



— (GopMHUpOBaHHE HHTEIJIEKTYalbHO pa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha CHCTEMaTHYEeCKOE MpPUOOIIECHUE
oOyJaromuxcss K CaMOCTOSTEIbHOM IMO3HABATEIbHON JESATENbHOCTH, HAYYHBIM
METOJlaM TO3HaHMs, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH,

— oOecrnieveHne yCIOBUMA, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YIAFOIITIMUCS
ONbITa PAa3HOOOPA3HON NEATEILHOCTH, IMO3HAHUS M CaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHLIMI), UMEIOIINX YHUBEPCAIBHOE 3HAYEHHUE IS
Pa3IUYHBIX BUIOB IE€ATEIbHOCTH;

— ¢opmupoBanue oOmed (QyHKIMOHAIBHOM M  E€CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHMH OOBSACHATh M OLICHUBATh SIBJICHUS
OKpY’KaIOILIEr0 MHUpa, WCIOJIb3Ys 3HAHUS U OMNbIT, MOJIYYEHHbIE NPU H3YYEHUU
XUMHH, TPUMEHITh WX TPU PEHICHHH MpoOJeM B TOBCEAHEBHOW KHU3HU H
TPYZIOBOU JIEATENBHOCTH;

— (¢opmupoBaHHEe y OOy4YalOMMXCA T'yMAaHUCTHYECKUX OTHOIICHHMI,
NOHMMAHUS LIEHHOCTH XUMHUYECKMX 3HAHUW [UIsl BBIPAOOTKHU SKOJIOTHMUYECKU
1eJIeco00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JIEATENBHOCTH B UEISIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPENBI;

— pa3BUTHE MOTUBallMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMS OOIIEUYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpO(Uiisi U HANPABIEHHOCTH JajJbHEUIIEro
oOy4eHHUs.

OOmiee YMCIO 4YacoB, OTBEAEHHBIX JUISI M3YyYEHHUS XUMUU Ha YPOBHE
OCHOBHOT0 00IIIero 00pa3oBaHus, cocTaBisieT 136 JacoB: B 8 kinacce — 68 yacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIC XUMUYECKHE MOHATHSA

[Ipenmer xumuun. Ponb XMMUM B KU3HU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemiecTBa. PU3NYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTomax Mo3HaHMS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XHMHYECKHX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi ¢opmyna. BajaeHTHOCTP aTOMOB XHMHUYECKUX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHAs AaTOMHas Macca.
OTHOcuUTENbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi 40JII XUMUYECKOTO 3JIEMEHTa B
COETUHEHUH.

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3auMocCBsI3p KOJIMYECTBA,
Macchl M 4YHUCJIAa CTPYKTYPHBIX €IUHUL BewiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

Pu3NYeCKUe U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHHSI MacChl BEIECTB. XMMUUYECKHe ypaBHeHUs. Knaccuduxarus
XUMHUUYECKUX pPeaKUi (COeTMHEHMS, PA3JI0KEHUS, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCYIOH, MMpaBUjiaMu padoOThl B J1a0OpaTOpuu U
npuémMamMu oOpaileHus: ¢ JT1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMHUCAHUE
(du3nUecKkux CBOMCTB O00pa3lioB HEOPraHMYECKUX BEIIECTB, HaOJIOJIEHHE
¢u3nueckux (MIaBjIeHUE BOCKA, TasHUE JbAa, pacTUpPaHUE caxapa B CTYIKE,
KUTNIEHWE U KOHJEHCAILMS BOJbI) U XUMHUYECKUX (TOpPEHUE CBEUM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCTIOTON) SIBJICHHM, HAOMIOACHUE U
OMMCAaHWE MNPHU3HAKOB MPOTEKAHUS XMMHYECKUX peakuui (paslioKEHUEe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, paszyioKeHUE TMIPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopoM coim meau (1),
U3y4eHHE CIOCOOOB pa3JieieHHus CMecel: ¢ MOMOUIbI0 MarHura, (uibTpPOBaHUE,
BbITIApUBAHUE, JUCTHILISAIMSA, XpoMaTorpadusi, mpoBeeHne OYUCTKU TTOBAPEHHOU
cCoiMM, HaOJIOJACHWE W  OMNHCAHHE  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MacChl, CO3JaHHE MOJENed MOJIEeKYI
(IIapOCTEPIKHEBBIX ).

BaxHelue npeacTaBuTe/ M HECOPraHUYECKHUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucinopoa — 3neMeHT M MpPOCTOE
BelecTBo. Haxoknenuwe kucimopoia B MpUpoae, (U3MYeckne M XUMUYECKUE
cBoiictBa (peakuuu ropenus). Okcuabl. I[lpumenenue kuciaopona. CrocoObl



MOJIYYCHHUST KHUCIopoAa B J1abOpaTOpuuM W TPOMBIIUICHHOCTH. KpyroBopor
KHciopoa B mpupoje. O30H — aioTporiHas MoAuUKaIsa KUCI0opoaa.

TemnoBoit 3p(}eKT XUMHUECKON peaklud, TEPMOXMMHUYECKUE YpaBHEHHS,
9K30- W HHAOTEPMHUYECKHE peakUuH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3]lyXa, YCUJIEHHE MaPHUKOBOIO 3 eKTa, pazpyluieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT u npoctoe BeuecTBo. HaxoxaeHne Bogopoia B IpUpo/IE,
dbuznueckue W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MMOJIyYEeHHUS.
Kucnors! u conu.

MoutsipHbIi 006EM Ta30B. Pacu€Thl 10 XUMHUYECKUM YPaBHEHHSIM.

@dusnueckne cBoWcTBa BOoAbl. Boma kak pactBopurens. PacTBOpEL
HacelllieHHbIE M HEHACBIIIEHHBIE PAaCcTBOpPBI. PacTBOPUMOCTH BEILIECTB B BOJE.
MaccoBast 1071 BelllecTBa B pacTBOpe. XMMHUUECKHUE CBOMCTBA BOAbI. OCHOBAHUS.
Ponbe pacTBOpOB B mpuposie U B KU3HU 4esnoBeKka. KpyroBopoT BOAbI B IPUPOE.
3arpsi3HeHHe NpUPOIHBIX BoJI. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemaunenuit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cosieoOpa3yroniue (OCHOBHBIC, KHUCIOTHBbIC, aM(pOTEpHbIE) U
HecosneoOpazyronue. Homenknatypa okcugoB. Du3nyeckue W XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccubukanuss ocHOBaHUM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHua. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psanm axktuBHOocTM MetaiuioB H. H. bekerona.
[TonydyeHue KUCIOT.

Comu. Homenkiarypa coneil. @u3znueckue 1 XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenue coneu.

['eneTnueckas CBA3b MEXKIY KJIacCaMU HEOPTaHUUYECKUX COCIMHEHH.

Xumuueckuii IKCnepuUMenm

Ka4ueCTBEHHOE ONPEACIICHUE COJIEPKAHUS KUCIOPOIa B BO3AYyX€E, MTOIYYEHHE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0IeHHe
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM U YCJIOBUSI BO3HUKHOBEHUS W
MpeKpalieHus TOpeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
OMHMCAHWE WX CBOMCTB, IMOJy4YeHHEe, cOOMpaHWe, paclo3HABAaHUE W U3y4YCHUE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HAOJIO/ICHHE OOpa3loB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C  OMNPEACIEHHOMN
MacCOBOM J0Jiel pacTBOPEHHOTO BENIECTBA, B3AUMOJCHCTBUE BOJIbI C METAJLIAMU
(HatpueM W©  KajgblueM) (BO3MOXKHO HCIIOJB30BaHHWE  BHUACOMATEPUAJIOB),



WCCJIEIOBaHNE OO0pa3IOB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJI0ICHUE U3MEHEHUS OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT M ILEJIOYEH,
uzydyeHue B3aumojieiictBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT € METajUlaMHU, pPEakUui HEUTpah3aluH, IOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METAJUIa JAPYTMM W3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/ad 1o TeMe «BaxkHelmme Kiaacchl HEOPTaHUYECKUX
COCIMHECHUN.

IMepuognueckuid 3axkoH u lIlepuoamyeckass cucreMa XHMHYECKHUX
iemenToB JI. WM. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsi CBSI3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[TepBbie TOMBITKM KiIacCU(PUKAMA XUMHUYECKHX 3JieMeHTOB. IloHsTHE O
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHBbIE U IIEJTOYHO3EMEJbHBIE METaJLIbl,
raJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUJIPOKCUBI.

[lepnonmueckuit 3akoH. [leproguyeckas cucrema XUMAYECKUX JIEMEHTOB /.
HN. MengeneeBa. KopoTkonepuonHas ©  JJIuHHONEpUoAHas  (hOpMbI
IIepronnueckoii cucrembl xumuueckux 3iemeHToB 1. . Menneneesa. [lepuoasl
u rpynnbl. OuU3nyecKuil CMBICI ITOPSAAKOBOIO HOMEpA, HOMEpPOB MEpPUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOIO
3JIEMEHTA 110 ero noyoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTA HW3MEHEHUS paguyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u llepruoanueckoil cHCTEMbl XUMUYECKUX
AJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. M. MeHnpeneeB — yd€HbIM U
IpaXIaHUH.

Xumuueckas cBsi3b. KoBaneHTHass (TofisipHass W HEMOJIAPHAsi) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMHUECKHUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIUTENBHO--BOCCTAHOBUTEIBHBIC  PEAKIIMH.
[Ipouieccrl OKUCTEHNS U BOCCTAHOBIICHUSI. OKMCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAIOB, B3aWMOICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT W IIEJIOYeH, MPOBEICHUE OIbITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKILIMI
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHUS).

Meostcnpeomemmnule ceéazu



Peanuzanus MeXNpeaMETHBIX CBA3€H NpU U3YYEHUM XUMHUHU B 8 Kiacce
OCYILECTBIISIETCSl 4YEpe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHbIX
IIOHATUM, TAK U MOHATUH, SABIAIOIIUXCSA CUCTEMHBIMU IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO11ue ecTecCTBEHHO--HAayUHbIE MOHATUSA: HAyYHbIH (DaKT, TUIIOTE3a, TEOPHUS,
3aKOH, AaHaJu3, CHUHTE3, KiIacCU(UKAIMsA, TMEePUOJUYHOCTb, HAONIIOJECHHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

du3uka: MmaTepus, aToM, HIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIBI,
PaZMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUI 3apsij, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHME BELIECTBAa, ra3, (U3MUECKHE BEJIWYUHBI, €IUHULBI
U3MEPEHHUsI, KOCMOC, TUIAaHETHI, 3B€3/1b1, CONHIIE.

buonorus: potocuntes, npixanue, 6uochepa.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpalIbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XumMnuyeckas peakuus

Ilepnogmueckuit 3akoH. [leprnoanyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XMMHYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUONOB, Kauus, KaIblUi H HX
COCIVMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »JJIeMEHTOB B Ilepumonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUABI XMMHUYECKOM CBS3U. THIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BUJIa XUMHUYECKOM CBS3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BEIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMUYECKUX PeaklMii MO pa3IMYHbIM IpU3HAKaM (0 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BEIIECTB, MO TEIIOBOMY 3(QeKTy, IMo
U3MEHEHUIO CTETEHEH OKHMCIIEHUS XMMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHAOTEPMUUYECKUE PEaKLUU, TEPMOXUMUYECKUE
YPaBHEHUSL.

[TonsiTue 0 ckopocTu XuUMUYecKOW peakiuu. [loHsTe 00 00paTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [IoHATHE O TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsarne o karammse. [loHsTre 0 xuMuueckom paBHOBecun. MakTopsl,
BIIMAIOIIME HA CKOPOCTh XUMHYECKOW PpEAKUMH M TIOJIOKEHHE XHUMHUYECKOTO
paBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLMH,  JJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLMH. CocraBineHue  ypaBHEHMIA



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMd C  HCIOJIB30BAHUEM  METOJA
3JIEKTPOHHOT'O OajlaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOIMALMU. DJIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMALMM BEIIECTB C PAa3IMYHBIMU BUJIAMU
XUMHUYeCcKOH cBs3u. CteneHs nuccounanuu. CuibHbIE U ca0bIe 3JIEKTPOIUTHI.

Peakuuy noHHoro oOMeHa. YcaoBHsI IPOTEKAHUS peakluii HOHHOTO 0OMeHa,
IIOJIHBIE W COKpauI€HHbIE WOHHBIE YypaBHEHMS peakuuid. CBONCTBAa KHUCIIOT,
OCHOBAHMI M COJIEH B CBETE MPEJICTABICHUN 00 3JIEKTPOIUTHYECKON TUCCOLUALIUU.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNnel.

Xumuueckuii IKCnepumMenn

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAUIOB U HEMETauIoB (rpaduTa M anmasza), CIOKHBIX BEIIECTB
(x70puaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOM peakluu
OT BO3JCHCTBUS pa3aMYHbIX (PAKTOPOB, MCCIEAOBAHUE HIIEKTPOIPOBOJHOCTU
pacTBOPOB BEIIECTB, MpOLECccCa JUCCOLMALMM KHUCIOT, WIENOYed U  CoJier
(BO3MOXXKHO  HCHOJB30BAHME BHUJEO MATEpPHANOB), MPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  [POTEKAHHWS  peakuuid  HMOHHOIO  OOMEHa
(oOpa3oBaHue ocajka, BBIJEJICHHE TIa3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKUCIHUTEIBHO-BOCCTAHOBUTENIBHBIX — PEaKLNN
(ropeHue, peaklMy pasyIoKEeHHUsl, COCIMHEHHUS), PACIO3HABAHUE HEOPraHUYECKHX
BEIIECTB C TOMOLIBIO KAaYeCTBEHHBIX PpPEAKUUMHA Ha HOHBI, pEIICHHE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

HeMmeranbl U UX coeTUHEHUS

O6mass xapaktepucTtuka rajloreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XUMHYECKME CBOWCTBA Ha NPUMEpE  XJopa
(B3aMMOJENCTBUE C METalJlaM{, HEMeTallaMH, IIesioyamMu). XJIOPOBOAOPO/I.
ConsiHast KuCIIOTa, XMMUYECKUE CBOMCTBA, MOJyYeHUE, NMPUMEHEHHUE. JlencTBue
XJIOpa M XJOPOBOAOPOJA HAa OpPraHU3M 4YeJOBeKa. BakHeWlme XJIOpHIbI U X
HAXOXKJEHUE B IPUPOJE.

O6mras xapakrtepuctuka 3aeMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENEeHH OKucieHus. CTpoeHue M (PU3MYecKue CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOa U Cepbl. AJUIOTPONHbIE MOAU(DHUKAIIMN KUCIOPOa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBoaopo, CTpoeHue, (u3NYecKue u
XUMUYECKHE CBOMCTBA. OKCUABI CEPbl KAK NPEICTABUTENIN KHCIOTHBIX OKCHIOB.
CepHas kuciora, (Quznueckue W XHUMHYECKHE CBOMcTBa (oOIlIMe Kak
MpeACTaBUTENSl KJacca KHUCIOT M crnenuduueckue). XUMHUYECKUE pEeaKIuH,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO Crnoco0a MOJy4YeHUs CEpPHOM KHUCIOTHI.
[Ipumenenue cepHoit KUCIAOTHI. CONM CEpHOM KUCIOTHI, KAUECTBEHHAS] PEAKIIMs Ha



cynb(dar-uon. Haxoxmenue cepbl u €€ COSAMHEHWH B TPHPOAC. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Cephbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mias xapakTepucTtuka 3MeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTENECHU OKHUCIEHHsS. A30T, pacIpoCTpaHEHUE B MPUPOJE,
bu3ndecKue U XuMUIecKue cBoicTBa. KpyroBopot a3ora B mpupojae. AMMHAK, €ro
bu3NYecKue 1 XUMUYECKAE CBOMCTBA, OJydYeHHE U TpuMeHeHue. Coam aMMOHUS,
ux (pU3MYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMUYECKUE
CBOiicTBa (0OmMe Kak TPEACTABUTENs Kiacca KHUCIOT W CHernudUuUecKue).
Hcnonb3oBaHWEe HUTPATOB U COJIEM aMMOHHMSI B Kaue€CTBE MHUHEPaIbHBIX
yno0peHnil. XuMHUYECKO€E 3arps3HEHUE OKPYIKAOIIEH Cpellbl COEUHEHUSIMHU a30Ta
(KUCTIOTHBIE JOXAM, 3arps3HEHUE BO3AyXa, IMOYBBI M BOJ0OEMOB). Docdop,
aioTponHeie Moaudukamuu (ocdopa, huzmdeckue M XUMUYECKHE CBOMCTBA.
Oxcun dochopa (V) u pochopHas kuciora, GU3HNIeCKHe U XUMHISCKHAE CBOMCTRA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaYECTBE MUHEPATBHBIX YIOOPEHUN.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHUA.  YTIEpOoJ,  aJJIOTPOIHbBIC
MOAU(UKAIIUKM, PACIPOCTpaHEHUE B TpHUpPoAE, (PU3NYECKUE U XUMUYECKUE
cBoiicTBa. AncopOuusi. Kpyrosopot yriepoaa B npupone. OKCUIbI yriiepoaa, ux
buznueckue Y XMMHUYECKHE CBOWCTBA, JEHCTBUE Ha IKUBBIE OpPraHU3MBbI,
MOJIy4YEHUE M MPUMEHEHHE. DKOJOTMYECKHE IMPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza rinoOaibHOTrO MOTEIJICHUSI KIUMaTa, MapHUKOBBIM
addekr. YronapHas KucioTa U €€ coiu, uX GU3NIECKHe U XMMUYECKUE CBOMCTBA,
noysiyueHue u npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIhCKOM
XO35UCTBE.

[TepBoHauasibHbIC TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepozaa (MeTaH, 3TaH, 3TUICH, alleTUIEH, 3TaHOJI, TJIMUEPUH, YKCYCHAs! KUCJIOTA).
[IpupoaHbie HMCTOYHUKHU YTIIEBOJOPOJOB (Yrojib, TPHUPOIHBIA Ta3, HEPTH),
IPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsaTre 0 OMONOTHYECKU BaKHBIX BEILIECTBAX: KUpax, OenKax, yrieBojaax — U ux
poJii B JKM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuwuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJYy4YeHUE U
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcunie kpemHust (IV) u kpemaueBoi kuciore. CUIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHeliie CTpouTeNbHbIE MaTepHUaIbl: KEpaMHKa,



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIb30BAHMUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOW JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 00pa3I[0OB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpa)karoniue (QU3NYecKhe M XUMUYECKHE CBOWCTBA
TraJOr€HOB M HX COEJAMHEHUH (BO3MOXHO MCIOJb30BAHUE BUIECOMATEPUATIOB),
O3HAKOMJIEHHE C o0pa3naMu XJOPUAOB (TalOT€HUIOB), O3HAKOMIIEHHUE C
oOpaslaMu cepbl M €€ COCIMHEHHMSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPHAIOB), HAOIIOICHHUE TIpoliecca OOYTIIMBaHUs caxapa IMoj JACHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIIOTHI, H3YYEHHE XHUMHUYECKUX CBOWCTB
pa30aBICEHHOI CEPHOI KUCIOTHI, MPOBEICHNE KAYECTBEHHON PEaKkIuu Ha CyJbgaT-
MOH U HaOJIOJeHHE TMpHU3HAKA €€ NPOTEKaHUs, O3HAKOMIJIEHHE C (DU3HMUECKUMU
cBoiicTBaMM a30oTa, Qocdopa M UX coeAMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (POCPOPHBIX yTOOpEHUI, TOIyYECHHE,
coOupaHue, pacrno3HaBaHHE M HU3YYEHUE CBOWCTB aMMHUaKa, IIPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U QocdaT-uoH U U3yYeHHE MPU3HAKOB
UX MIPOTEKaHUsI, B3aUMOAECHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEJIbIO
(BO3MOXHO MCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YeHUe Moelen
KPUCTAUIMYECKUX peIIETOK aimMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  ancopOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
yCTPOMCTBOM NpPOTHBOTasa, MOJIy4YeHHE, COOMpaHHE, PacllO3HABAHUE U U3yUYCHHE
CBOMCTB YIJICKMCJIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W M3yYECHHE TMPU3HAKOB UX TMPOTEKAaHUSA, O3HAKOMIICHHUE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxkHelnme HeMeTaJUIbl U UX COEIUHEHUS.

MeTansibl 1 MX COCUHEHUS

OO01ast XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosiokeHuss B llepuognueckor cucreme xumuuyeckux siemeHtroB [, .
MenpeneeBa u ctpoeHus atoMoB. CTpoeHre MeTauioB. MeTamnueckas CBSA3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKA.  DIEKTPOXMMHUYECKUU  psif
HaIpspKeHU MeTaioB. PU3nyeckne U XMMUYECKHE CBOWCTBa MeTaiioB. O01ume
crocoObl moiydeHus MerawioB. [loHsTHE O KOpPpO3UHM METAIOB, OCHOBHBIE
CIOoCOOBI 3amuThl MX OT Koppos3uu. CrmaBbl (CTayib, YyTyH, JIOPATIOMUHUMN,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[IlenouHble MeTaJIbL: MOJ0XkeHue B lleprognyeckoi cucteMe XMMHUYECKHUX
anemeHToB . . MenzeneeBa, cTpoeHUE UX aTOMOB, HaXOXKJIEHUE B IIPUPOJE.
du3nuecKue U XUMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCHabl U



TUIAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHWe IeNOYHBIX METaNIOB M HX
COEeIUHCHUM.

[[lenouyno3eMenbHbIE METaUIbl MAarHMidi M KalbLMH: IIOJIOKEHHE B
[lepnoguueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaxX0XJIeHUE B npupojac. Duznueckue u XMUMHUYECKUE CBOMCTBA MATrHUS
U Kanpuud. Baxdeimue coeauHeHUs Kaiublus (OKCUI, TUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIFOMHHUN: TION10keHUE B [leproandeckoi CucTeMe XUMUYECKUX SJIEMEHTOB
J. . Menneneesa, crpoeHue aroMa, HaxoxkaeHue B mnpupone. dusznueckue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUIA U THIPOKCHUIA
AIIFOMUHUS.

Kenezo: nonoxenue B lleproanueckor cucTeMe XUMHUYECKUX JIEMEHTOB /l.
N. MeHnneneeBa, CTpOEHHE aroma, HaXOXKICHHE B npupone. Pu3nUecKue Hu
XUMHYECKHE CBOMCTBa jxeie3a. OKCuabl, rTuapoKcuasl U coiu xkenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepuMenm

O3HAaKOMJIEHHE C oOpaslaMyd METalIOB U CIUIaBOB, WX (U3HUUECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UM  METALIOB  (BO3MOXHO
WCIIOJIb30BAaHUE BHJIEOMATEpPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIblIUS U HATpPUS C BOJOM (BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEPUATIOB),
WCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IIPOLIECCA TOPEHUS Kee3a B KHUCIOPOJE
(BO3BMOXKHO  KCHOJIb30BAHME  BHJIEOMATEPUANIOB), TPU3HAKOB  IMPOTEKAHUS
KAueCTBEHHBIX PEaKIMi Ha WOHBI: MarHus, Kajablys, aTIOMHHUS, [IMHKA, JKelie3a
(I1) u xeneza (I1I), menu (I1), HaOmrOEHNE M OMKMCAHKUE MTPOIIECCOB OKPAITMBAHUS
IJJAaMEHH WOHAaMU HaTpus, Kalus W KajablUus (BO3MOYKHO HCIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THJIPOKCHUAA ATIOMUHUS
Y THUIPOKCHUJIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme «Baxueimme
METaJUIbl U X COCTUHEHUS.

XuMHUS M OKPYKAKOLIAas cpeaa

BemectBa n marepuanbl B MOBCEAHEBHOW >XW3HU 4YeliOBeKa. bezomacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHYECKUX peakuuil B ObITy. IlepBas momolns mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XHUMUYECKOE 3arpsi3HEHHE OKpYKarouehd cpefpl (MpeaenbHasl JOoMmyCcTUMas
KOHIIeHTpalus Bemects, nanee — [1/IK). Posb xuMun B pelieHNn 3K0JI0TUYECKUX
pooIIeM.

Xumuueckuit IKCnepumenm:

u3y4yeHue oOpasloB MaTepuajioB (CTEKJO, CIUIaBbl METAJIJIOB, MOJMMEPHBIC
MaTepuabl).

Mesicnpeomemmnoie ceazu



Peanu3anms MeXnpeaMeTHBIX CBs3€W NMPU W3YYEeHUH XHMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJb30BaHME Kak OOLIMX eCTeCTBEHHO-HAYYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OOue ecTecTBEHHO-HAYYHbIC MOHATHS: HAy4HbIH (hakT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, Kiaccuukanus, TMEepHOAUYHOCTh, HaOIIOACHNE,
IKCIICPUMEHT, MOJICIIMPOBAHUE, W3MEPEHHE, MOJICNb, SBJICHUE, ITAPHUKOBEIN
3 PEKT, TEXHOJIOTHUS, MATEPUAITBI.

®dusnka: Matepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU/I, U30TOTIbI,
ParlOaKTUBHOCTb, MOJIeKYJIa, HIIEKTPUUYECKUI 3apsiz, IPOBOTHUKH,
MOJIYIPOBOJHUKH,  JUAICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBa, I'a3, pacTBOP, pACTBOPUMOCTh, KPUCTAIIIMUECKAS
pemeéTKa, CIUIaBbl, (PU3MUECKUE BEIWYHMHBI, CAMHUIBI W3MEPECHUS, KOCMHYECKOE
IPOCTPAHCTBO, IJTAHETHI, 3BE311bI, COIHIIE.

buonorusi: ¢orocunTes, apixaHue, O6uocdepa, SKOCHCTEMA, MHHEPATbHBIC
yIoOpeHHUs, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpPATbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUASA

JINHHOCTHBLIE PE3YJIBTATHI

JIngyHOCTHBIE  pe3yJAbTaThl OCBOEHUSA MPOTPAaMMbl OCHOBHOIO  OOIIETO
o0pa3oBaHUs JOCTUTAIOTCA B XOJ¢ OOy4YeHHS XUMHH B E€IUHCTBE Y4YeOHOM U
BOCHIUTATEIBLHON JAECATEIBHOCTA B COOTBETCTBUMU C TPAJAUIMOHHBIMU POCCHUUCKUMHU
COIIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMH B
oOlllecTBE TMpaBWJIaMM W HOPMaMH TIOBEJEHUS M CIIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COIUATIA3AIIMN 00yUYarOIIXCS.

JIMYHOCTHBIE  PE3YJIBTATHI OTpakalOT ~ TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJICTBOBaTbCS  CHUCTEMOM  TMO3UTUBHBIX IIEHHOCTHBIX OpHEHTALUA U
pacIIMpeHue OMbITA IEITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) NnaTpHOTHYECKOT0 BOCIIMTAHHSI:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U
HAay4YHOMY HAacCJ€IuI0, IOHMMaHUS 3HAYEHUS XUMHUUYECKOM HAyKHM B JKU3HHU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEpPHON HHGOpMaIHe o
MEePEOBbIX JOCTHUKEHUSIX W OTKPBITUSX MHPOBOM U OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCIIUTAHUS

MPEJCTABICHUS O COIMAJIbHBIX HOpPMax M IIpaBWIaX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4EOHO-UCCIIEI0BATEIHCKOM, TBOPUECKOM U APYTUX BUJAX JAEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JESATEILHOCTH TIPH  BBHIOJHCHUH
y4eOHBIX, ITO3HABATEIbHBIX 3aJlay, BBIMOJHCHUH XHUMHUYCCKHX JOKCICPUMEHTOB,
CO3/IaHUM YYE€OHBIX MPOSKTOB, CTPEMJICHHS K B3aUMOIIOHMMAHUIO U B3aUMOIIOMOIIIH
B Mpoliecce 3TOM yueOHOM AesTeTbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U
MOCTYNKH CBOMX TOBAPHUILECH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUs MOCJIEACTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKNE MPEJICTABICHUS O BEIIECTBE M XUMHYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTaBISAIOLINEC
OCHOBY /I TIOHUMaHUsI CYIIHOCTH HAyYHOW KapTUHBI MHUpa, MPEJICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aMMOCBS3SX 4YEIOBEKa C
MPUPOJTHON CPEAOM, O POJIM XMMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

M03HABaTEJIbHbIE MOTHBBI, HANPABJICHHbIE HA IMOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOMuUMbIE i OOBSICHEHHS HAOII0IaeMbIX MPOIECCOB W SIBJIICHUA,
MO3HABATEILHON, MH(POPMAIMOHHONW U YHUTATENbCKOW KYJBTYpPHI, B TOM 4YHCJIE
HAaBBIKOB CaMOCTOSITEJIbHOH paboOThl C y4eOHBIMU TEKCTaMH, CIPaBOYHOMN
JUTEPATYpPOH, JOCTYIMHBIMH TEXHHYECKHUMH CPEJICTBAMH  HWH(POPMAITMOHHBIX
TEXHOJIOTH;



MHTEpEeC K OOYYEHUI0O U TMO3HAHUIO, J00O3HATEIBLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTHh K caM0OOpa3oBaHUIO, MPOEKTHOW UM HCCIIEIOBATEIIbCKOM
JEeSTENBbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH W YPOBHSA OOy4YeHHS B
JlaJbHEHNIIEeM;

4) popMHUpPOBaHUS KYJIbTYPbI 310POBBSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHHUA K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JIOpPOBBIH 00pa3 >KM3HW, OCO3HAHHWE IOCIIEICTBHA W
HETPUSTHE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aJKOTOJs, HAPKOTHUKOB, KYpEeHUs),
HEOOXOJAMMOCTU  COOJNIOJIEHUS TpaBUiI  OE€30MacCHOCTH TMpU  OOpalleHuH ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U PEaIbHON KU3HH,

5) TpyaoBOro BOCIMTAHHUS:

HMHTEpEC K MPaKTUUYECKOMY U3YUYEHUIO TTpodeccuil U TpyJa pa3auyHOTO poja,
YBaXXECHHE K TPYAY U pe3ysibTaTaM TPYAOBOU AEATEIbHOCTH, B TOM YHCIIE HA OCHOBE
MpPUMEHEHUsT  TPEJIMETHBIX  3HAaHUM 1O  XUMHH, OCO3HAHHBIM  BBIOOp
WHJIUBUAYAJIbHOW TPAECKTOPUHU MPOJIOHKEHUS 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCcHemHon npohecCUOHATBHON ACSTEIBHOCTA U PA3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCS B MPO(ECCUOHATILHOM CpeIe;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HH
Ha 3emJie, OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHHE IIEHHOCTU 3J0POBOTO U
O0e3zonmacHOro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MYECKOMY M TICUXHYECKOMY 3JI0pPOBbIO, OCO3HAaHHE IIEHHOCTH COOJIIOICHHUS
mpaBujI 6€30MacHOTO MOBEICHUS TP paboTe ¢ BENIECTBAMHU, a TAK)KE B CUTYaIUsX,
YIPOXKAKOIIUX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSI, MOJyYaeMble MPU U3YYCHUU XUMUH, IS
pEILIEHNS 3a/1a4, CBA3AHHBIX C OKPYXKAIOUIECH NMPUPOJAHOM CPENOM, HJISI MOBBILICHUS
YPOBHSI  DKOJIOTHYECKOW  KYyJIbTYpbl, OCO3HAHHS  TJ00ATbHOTO  XapakTepa
HKOJOTUYECKUX MPOOJEM W MyTed HMX PENIeHUS IMOCPEICTBOM METOJ0B XUMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCSI UM B ITO3HABATEJIbHOM,
KOMMYHUKAaTUBHON U COLUAIILHOW MTPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe wmeTanpeaMETHBIX PE3YIbTATOB BBIACIAIOT 3HAYUMBIE IS
(dhopMHUpOBaHUST MUPOBO33PEHUS OOIIEHAYYHBIC TIOHITHS (3aKOH, TEOPHsl, IPUHITHII,
runore3a, (axkrt, cucTema, IMpoIlecC, OKCIEPUMEHT W JPYyroe.), KOTOpbIe
UCIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeAMEeTax W MO3BOJSIOT Ha
OCHOBE 3HAHWM W3 ITUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IEIOCTHOM
HAy4YHOW KapTHMHE MHpA, U YHUBEPCAIbHBIC YUCOHBIC JAEUCTBUS (ITO3HABATEIHHBIC,
KOMMYHUKATUBHBIC, PETYJIATUBHBIE), KOTOpbhIE 0OecneunBaroT (OPMUPOBAHUE
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TOTOBHOCTH K CaMOCTOSITCIPHOMY IUIAHUPOBAHHWIO M OCYIIIECTBICHHUIO Y4eOHOM
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC YUeOHbIC T1eHCTBUS

Ba3oBble Jiornyeckue AecTBHA:

YMEHHUSI HCIOJIb30BaTh MNPHEMBI JIOTHMYECKOTO MBIIUJIEHUS TPU OCBOCHHUH
3HAHUW: PACKPBIBATH CMBICI XHMHYECKHUX TMOHSTHN (BBIACHATh UX XapaKTePHbIC
MIPU3HAKKU, yCTAaHABJIMBATh B3aUMOCBSI3b C JAPYTUMHU TOHSITUAMH), HCIOJIb30BaTh
MOHATHS JUIsI OOBSICHEHUS OTIEIbHBIX (DAKTOB M SIBIICHUMU, BHIOUPATh OCHOBAHUS U
KpUTEpPUHU IS KJIacCU(PUKAMA XUMHUYECKUX BEHIECTB MU XMMHYECKUX DPEaKIUH,
YCTaHABJIMBATh MPUYMHHO-CJICACTBEHHBIE CBS3U MEXAY OOBEKTaMU U3Y4YEHUS,
CTPOUTH JIOTUUECKUE PACCYXKIEHUS (MHIYKTUBHBIC, JCAYKTUBHbBIC, MO aHAJIOTHH),
Jie7aTh BBIBOJIBI M 3aKJIFOUEHUS;

yMEHUE TMPUMEHATh B TMPOIECCE IO3HAHUS TMOHATUS (MPEIMETHBIE U
MeTarpeMETHbIC), CHUMBOJMYECKUE (3HAKOBBIC) MOJIEIU, UCIIOIb3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJICIIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTa), XUMHUYecKas QopMmyja U ypaBHEHHE
XUMHUYECKON peakiuy — MPHU pelIeHUH Yy4eOHO-TM03HABATENbHBIX 33/a4, C YUYETOM
ATUX MOJIENBbHBIX MPEJACTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKU U3YYaEMbIX O0BEKTOB — XMUMHUUYECKUX BEIIECTB U XUMUUYECKHX PEaKIIHil,
BBIABJISITh  OOIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIEJCTBEHHBIE  CBSI3U U
MPOTUBOPEYHS B U3yUaeMbIX MPOIIECCax U SIBICHUSIX.

ba3zoBble uccienoBare/ibCKue 1eUCTBUS:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BONPOCHI B KaueCTBE HUHCTPYMEHTA
MO3HAHUS, a TAK)KE B KaUeCTBE OCHOBBI IJI1 (DOPMUPOBAHUS TUIIOTE3BI IO TTPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETeHHE ONbITa M0 IUIAHWPOBAHUIO, OPraHW3allid U TMPOBEICHUIO
YYEHUYECKMX OKCIEPUMEHTOB, yMEHHE HalIoaaTh 3a XOJO0M Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (popmyaupoBaTh 000OIIECHUS U
BBIBO/IBI 110 PE3YJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISATh OTYET O
MpoJieJIaHHOM padoTe.

Pab6ora ¢ ungopmanmei:

yMEHUE BBIOWpATh, AaHAJIU3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIUIO
pPa3JIMYHBIX BUIOB U (HOPM MPEACTABICHUSA, MOTYYaeMYI M3 Pa3HbIX MCTOYHUKOB
(HaydHO-TIOMYJISIpHAsl  JIMTEpAaTypa XHUMHYECKOTO  COJIEp’KaHHs, CIPABOYHBIE
mocobus, pecypchl WHTepHETa), KPUTHUUECKH OIEHWBATh MPOTHBOPECUYUBYIO U
HEJ0CTOBEPHYIO MH(POPMALIHIO;

yMEHUE MNPUMEHSTHh Pa3IMyHble METO/bl M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX W MO3HABATEIBHBIX 3a/1a4 OMPEEIEHHOTO THUIMA, MPUOOPETEHNE OMBITA B
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o0JacT  WUCMHOJB30BaHUS  MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O MCIOJB30BaHUS PA3IUYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSATENIbHO BBIOMPAaTh ONTUMAIBHYIO (OpMY MpeACcTaBiICHUS MHPOPMALUU U
WUIFOCTPUPOBATh pElIacMble 3aJa4M HECIOXHBIMH CXEMaMH, JuarpaMmaMu,
IpyruMu opmMamMu rpaduKu U UX KOMOHUHALIMSIMU;

YMEHUE HCIONb30BaTh M aHAIM3UPOBATH B  Ipollecce Y4YEOHOU H
HCCIIEIOBATENIbCKON JIEATEIBHOCTH WH(OPMALMIO O BIUSHUHM IPOMBINIJICHHOCTH,
CEJIBCKOTI0 X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEN NIPUPOJHON CPEIBI.

KoMMyHHKaTHBHBIE yHUBEPCAJIbHbIC Y4eOHbIe AeiiCTBUSA:

YMEHUS 3a7aBaTh BOIPOCHI (B XO/€ AHAJIOTA U (WJIM) JUCKYCCUH) TIO CYIECTBY
obcyxnaemMoil Tembl, (OPMYJIUPOBATH CBOU TMPEIJIOXKEHUS OTHOCUTEIHLHO
BBIIIOJIHEHHUS IIPEUIOKEHHOM 3a1a4H;

YMEHUS  TNPEACTaBIATh  INOJYYEHHBbIE  PE3ylbTaTbl  [O3HABATEIbHOU
NEATENbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTAaX; JeJaTh IPE3CHTALMIO
pE3yJIbTaTOB BBIIOJHEHUS] XUMHUYECKOIO SKCIepUMEHTa (J1abopaTOPHOTO OIIbITA,
71a00paToOpHOI pabOTHI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
ITO3HABATEJIbHOW M UCCIEN0BATEIBCKON AESITENLHOCTH MIPU PELIEHUH BO3HUKAIOIINX
npobsieM Ha OCHOBe Yyuéra OOIIMX MHTEPECOB U COTJIACOBAHUS IO3ULUHN
(06cyxnenus, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMbD», KOOPAUHALIUS COBMECTHBIX
NEeUCTBUH, OnpeAeieHue KPUTEPUEB MO OLICHKE KaueCTBa BBIMOJHEHHOW pabOThI U
JpyTHeE).

PeryiasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1CCTBUS:

YMEHUE CaMOCTOSITEIIBHO OIPEAENATh LENNH JEATEIbHOCTH, IUIAHWPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh W NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO
JeSTEeNbHOCTh, BBIOMPATh Hanbolsiee 3((PEeKTUBHBIE CHIOCOOBI PEIICHHs] YUeOHbIX U
[TO3HABATENIbHBIX 3a7a4, CaMOCTOSITEJIbHO COCTaBISITh WM KOPPEKTUPOBATH
MPEJUIOKEHHBIM  aJITOPUTM JACUCTBUUA MPU BBIIIOJHEHUM 3aJaHUM C Y4ETOM
MOJIy4YEHHUsI HOBBIX 3HaHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBUE IIOJYYEHHOTO pE3yJbTaTa 3asBICHHOM LIEJIH, YMEHUE
WCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCJIOBUH 3aJaHUMN.

HPEIMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMETHBIX pPE3yJabTATOB IO OCBOCHHMIO 00S3aTEIbHOTO
collepKaHMsl, YCTAHOBJIEHHOTO JaHHOW QeaepanbHOl paboueid MmporpaMMon,
BBIJICJIAIOT: OCBOCHHBIE OOYYAIOMIMMUCS HAy4yHbIE 3HAHUS, YMEHUS U CIOCOOBI
neucTBu, crnenuduueckue JUISI  TPEIMETHOW o0macth  «XUMHS», BUIBI
NEATENBbHOCTH IO  IOJYYEHUIO HOBOTO  3HAHUSA, €ro  HMHTEpIpETaLuH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YUYECOHBIX U HOBBIX CUTYAIIHSIX.



K koniy oOydenus B 8 kiacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh COPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHX MOHSTHUH: aTOM, MOJIEKYJIa,
XUMHAYECKUN DJIIEMEHT, IMPOCTOE BEUIECTBO, CIIOAKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHas U
MOJIEKYJIIpHAs Macca, KOJWYECTBO BEIIECTBa, MOJIb, MOJIApHAas Macca,
MaccoBasi J0JsI XUMUYECKOTO JIEMEHTa B COCTUHEHHUH, MOJISIPHBIM 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPUUATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XMMHUYECKasi peakius, KiIacCU(pUKAIMS pPEeaKIui: peakiuu
COEIMHEHHUSI, PEAKIIMH Pa3JIOKEHUs, pEaKI[MU 3aMEILEeHUs, peakuu 0OMeHa,
9K30- U SHJIOTEPMUYECKHE pPEaKIUM, TEIUIOBOM 3(PeKT peakiuu, sSapo
aToMma, SJEKTPOHHBIA CIIOW aToMa, aTOMHas OpOuTadb, paguyCc aroMma,
XUMHYECKasi CBSI3b, MOJIAPHAS. M HEMOJISPHAs KOBAJIEHTHAs CBS3b, MOHHAs
CBSI3b, WOH, KaTUOH, AaHWOH, pacTBOpP, MaccoBas JOJisI BEIIECTBA
(TIpolieHTHAsl KOHIIEHTpAIKsi) B pacTBOPE;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHSATUNA U
MIPUMEHSTH ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAILICHUIA;
MCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTABIICHUS ()OPMYIT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLUN;

OTIpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHCIIGHUS  DJIEMEHTOB B OWHApHBIX  COCAMHEHUSX,
MPUHAAJIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIACCy COEIMHEHUU IO
dbopmynaMm, BHJ XUMHYECKONM CBS3M (KOBWJICHTHasT W HMOHHAas) B
HEOPTraHNUYECKUX COCIMHEHUSAX;

packpeiBathb cMmbica [lepuommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHUMAaHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT WX TMojoxeHus B llepuomnueckoil cucreme,
3aKOHOB COXPaHEHWs MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUsI, 3aKOHA ABOTaJIpo;

OMHCHIBATh M XapakTepuszoBaTh TabmuuHyro ¢dopmy Ilepuoamaeckoit
CUCTEMbl XHMHUYECKHX DJIEMEHTOB: pa3iNyaTh I[OHATHUS  «TJIaBHas
noarpymnmna (A-rpynna)» u «nobounas noarpynmna (b-rpynmna)», manbeie u
OOJbIIME TEPHUOJbI, COOTHOCHUTH OOO3HAYEHUsS, KOTOpbIE HMEIOTCS B
tabauie «llepmognyeckas cucTtemMa XuMmudeckux djaemeHToB [, U.
MeHneneeBay € YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKUX AJIIEMEHTOB (COCTaB M 3apsif sapa, OOLIee YUCIO AIEKTPOHOB U
pacnpeiesieHUe uX 1Mo JIEKTPOHHBIM CIOSM);



KJIacCU(PUIMPOBATh XUMHUYECKUE JJIEMEHTHI, HEOPTaHMYECKHE BEIIECCTBA,
XUMUYECKHUE pPeaKkIuu (M0 YHUCITy W COCTaBy YYacCTBYIONIUX B PEAKIIHH
BEILIECTB, 0 TEITIOBOMY A (PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOLIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/asl OMHCAHUE MPUMEpPaAMU MOJIEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MIPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4ECTBEHHOTO
COCTaBa, BO3MOXHOCTH TIPOTEKAHHWS XHUMHYECKUX TPEBPAIICHUNA B
Pa3ITNYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB,
MAacCOBYIO JIOJIIO XMMHYECKOTO »JJIEMEHTa TO0 (opMyJie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI 110 YPABHEHUIO
XUMHAYECKON PEAKLINH;

MIPUMEHSATH OCHOBHBIE OIEPAITUH MBICIUTEIHHOW AEATEIPHOCTH — aHAIIN3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIIeHHWe, CHCTEeMAaTH3allMio, KiacCU(PHUKAIIUIO,
BBISIBJICHUE TMPUYUHHO--CIIEJCTBEHHBIX CBSI3€H — JJIsl M3Y4YEHUS CBOMCTB
BEIIIECTB U XUMUYECKUX PEAKIINN, €CTECTBEHHO-HAYYHBIE METO bl TIO3HAHUS
— HaOmOJIeHNe, U3MEPEHNEe, MOJACIUPOBAaHNE, YKCIIEPUMEHT (pealbHbI U
MBICJICHHBIN );

CJIEIOBATh MPaBUJIaM TMOJIb30BAHUSI XUMHUECKOU MOCYA0N U JIa0OPaTOPHBIM
o0opyJoBaHMEM, a TaKXe TMpaBWiIaM OOpallleHuss C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIUSAMH TIO BBITOJHCHUIO JTAOOPATOPHBIX
XUMUYECKUX OTIBITOB IO MTOTYUCHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposia M KHCJIOPOJa), MPUTOTOBJICHHUIO PACTBOPOB C OMpEeIEHHOU
MacCOBOM J0Jiell pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M TMPOBOJUTH
XUMUYECKHUE SKCIEPUMEHTHI TI0 PACTIO3HABAHUIO PACTBOPOB INEIOYCH M
KHUCJIOT C TOMOIIBIO MHANKATOPOB (JaKMycC, (heHOIPTanenH, METHIIOPAHX U

IpYTHeE).

K koHiy oOydenus B 9 Kjacce npeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHATHUNA: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIIATEIBHOCTh, CTEIECHb
OKHUCJICHUSI, XUMHUUYECKasi PEaKIusi, XUMHUIECKasi CBs3b, TEIUIOBOM 3(dekT
pEeaKIMK, MOJIb, MOJISIPHBIA 00BEM, PACTBOP, AIEKTPOIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTHUYECKAS TUCCOLMAIMS, PEAKIIMK HOHHOTO OOMEHa, KaTaln3aTop,
XUMUYECKOE paBHOBECHE, OOpaTHMMble U  HEOOpaTUMblE peakluu,
OKHCITUTENbHO-BOCCTAHOBUTEILHBIE peakiuu, OKHUCITUTEND,
BOCCTAHOBUTEIb,  OKHUCJIEHHE U  BOCCTAHOBJIICHHE,  aJJIOTPOIHS,



aM(OTEPHOCTh, XUMHUUYECKas CBSI3b (KOBAJCHTHAS, MOHHAS, METAJUTMUECKAs),
KpUCTAJUIMYECKasi pemeTka, KOPPO3Usi METAJJIOB, CIUIaBbl, CKOPOCTb
XUMHYECKON peakuuu, MNpenesbHO aomyctumas KoHueHtpauus [IJIK
BEIECTBA;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHSATUHA U
MIPUMEHSThH ATU OHSATHUS MPU OMKUCAHUU BELIECTB U X MPEBPAILICHUII;
UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJISI COCTaBJIEHUs (POPMYII BEIIECTB
Y YPABHEHHUN XUMUYECKUX PEAKIINM;

OTPENIENIATh BaJIEHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3IUYHOTO COCTaBa, MPHUHAMICKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy CO€IMHEHUN 1o (GopmyiiaM, BHUA XHUMHUYECKOM
CBSI3U  (KOBAJICHTHAsl, WOHHAs, METa/UIMuecKkas) B HEOPraHUYECKUX
COCMHEHUAX, 3apsj] MOHA MO XMUMHUYECKOW (opmysie, XapakTep Cpelabl B
BOJIHBIX PacTBOpax HEOPTaHUYECKUX COCIUHEHHUH, THUIl KPUCTAIITMYECKOU
PEETKN KOHKPETHOTO BEILIECTBA;

packpeiBate cmbica Ilepuoamueckoro 3akona JI. M. Menneneesa u
JEMOHCTPUPOBATh €r0 TMOHMMAaHWE: OMNHUChIBATh U XapaKTepHU30BaTh
tabauuHyro (popmy Ilepuoauyeckoil CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHATHS «rjaBHasg mnoarpynma (A-rpynma)y U «moOouyHas
noarpynna (b-rpynma)», wmanele u OoJbIIME TEPUOIBI, COOTHOCHTH
0003HaueHHUs, KOTOPbIE UMEIOTCS B TIEPUOJUYECKON TaOJIUIIE, C YNCTOBBIMU
XapaKTePUCTUKAMHU CTPOCHUSI aTOMOB XHMHYECKHMX JJIEMEHTOB (COCTaB U
3apsii  Anpa, oOIee 4YHCIO DJEKTPOHOB U pacOpeesieHHe HUX TO0
AJICKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B HM3MEHEHUH
CBOWCTB JJIEMEHTOB U HMX COCIUHEHHI B Mpefenax MajblX MEepUOAOB U
[JIABHBIX MOJATPYI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakluu (M0 YHCIYy U COCTaBy YYAacTBYIOIIUX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3((PEeKTy, M0 U3MEHEHHUIO CTENEHEH OKHCICHUS
XUMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMHCHIBATH) OOIIME M CcHenUu(pUYECKHEe XHUMHYECKHE
CBOMCTBA TIPOCTBIX U CJOXKHBIX BEILECTB, TMOATBEPKAasl OIMKMCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX W HMOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIN;

COCTaBJIATb ~ YPABHEHHS  BJEKTPOJIUTUYECKOW AUCCOUMALMM  KHUCIOT,
1IEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMNA MOHHOTO
oOMeHa, YpaBHEHMsSI peaklUuid, MOATBEPKAAOIINX  CYIIECTBOBAHUE
TEHETUYECKOUN CBSA3U MEXY BEUIECTBAMU PA3JIMYHBIX KIACCOB;



e pacCKpbIBaTh CYIIHOCTh  OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUil
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKIuid;

e I[IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHWS,
BO3MOXHOCTH TMPOTEKAaHUSI XMMHUYECKUX MPEBPAIICHUA B Pa3IHUUHBIX
YCJIOBHUSIX;

e BBIUKUCIISTH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJTF0 XHUMHYECKOTO »JJeMeHTa Mo (GopMysie COCIMHCHMUS,
MacCOBYIO JOJIIO BEILIECTBA B pACTBOPE, IPOBOJUTH PACUETHI 10 YPABHEHUIO
XUMUYECKOHN peaKInu;

e COOIIONIaTh MpaBuUia MOJb30BAHUSI XUMHUYECKON MOCYA0U U JaOOpaTOPHBIM
obopynoBaHUEM, a TaKXke IMpaBWia OOpalleHusi ¢ BeEIIeCTBaMH B
COOTBETCTBUM C MHCTPYKUUSIMH 1O  BBIINOJHEHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OTBITOB IO MOTYYEHUIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB
(amMmaka u yrieKucioro rasa);

e TMPOBOJUTH PEAKIMU, OATBEPKAAIONINE KAUYECTBEHHBIM COCTAB Pa3IMUYHBIX
BEIIIECTB: PACIlO3HABaTh OMNBITHBIM MYyTEM XJIOpUI-, OpoMUA-, HOIUI-,
kapOonart-, Qocdar-, cunukar-, cynbdar-, THAPOKCHUI-UOHBI, KATHOHBI
aMMOHUSI W HOHBI HM3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILIECTB;

MPUMEHSTh OCHOBHBIE OTIEPaIlii MBICIUTEILHON AEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISBICHUE TPUYUHHO- CJICACTBEHHBIX
CBSI3€M — JJIsI U3YYCHUSI CBOMCTB BEILLIECTB U XUMUYECKUX PEAKLNN, €CTECTBEHHO-
Hay4HbIE METO/IbI TTO3HAHUS — HAOJI0ICHNE, U3MEPEHUE, MOICIIUPOBAHUE,
AKCTIEPUMEHT (pEaJIbHbIN U MBICIIEHHBIH )



TEMATHYECKOE INIAHUPOBAHUE

8 KJIACC
Komaecto| KommaectBo  |[IpakTudeckue | 3iaeKTpoHHBIE (ITUGPOBHIE)
Ne P YacoB M0  |KOHTPOJBHBIX|pabOoTHI o0Opa3oBaTebHbIE PECYpPCh
mp | - ASACTBL TCMB paboueii  |paGor
porpamMme
1 IlepBoHauanbHbIE 20 1 1 bubmumorexa [IOK
XUMHYECKHE IIOHSATHUS https://m.edsoo0.ru/7f413368
Baxneiimme 2 4 bu6mmoreka [IOK
2. | mpexncTaBUTENN 30 https://m.edsoo.ru/7f413368
HEOPraHUYECKHUX BEIICCTB
Ilepnonnueckuii 3aK0H U 1 bubnnorexa [HOK
[Mepuoanyeckas cucrema https://m.edsoo.ru/7f413368
XUMHUYECKHUX DJIEMEHTOB
. . Menneneena.
3. | CtpoeHue aTOMOB. 15
XuMHYECKas CBSI3b.
OKUCIHUTENBbHO-
BOCCTAHOBUTEJILHBIC
peakuuu
4 PezepBHOE Bpems 3 bubsmorexa [IOK
' p P https://m.edsoo.ru/7f413368
68 4 5
9 KJIACC
Komnuecto|KommuectBo |[Ipaktiueckue | InekTpoHHBIE (TUPPOBEIE)
NQ P qacoB I10 KOHTPOJIBHBIX pa6OTBI O6p330BaTeJIBHI)Ie PECYPChI
o\ | Pasnemnsl, Templ paGoucii  |pabor
porpamme
1 BenecTBo U XMMHYECKHE 17 1 1 bubnmuorexa [JOK
peaKiuu https://m.edsoo.ru/7f413368
1 4 bu6mmoreka [JOK
2. | Hemerante! 1 ux cocunerlis 25 https://m.edsoo.ru/7f413368
1 2 bubmuorexa [JOK
3. | Meranet uinx coeuientia 20 https://m.edsoo.ru/7f413368
4, XHMHS ¥ OKPYKAOIIas cpeia 3 bubmorexa LIOK
https://m.edsoo.ru/7f413368
5 PesepBHOe Bpemst 3 buGmorexa LIOK
' P P https://m.edsoo.ru/7f413368
68 3 7

CBSI3b C PABOYEM [TIPOT'PAMMOM BOCIIMTAHUS IIKOJIBI

Peanmauml negaroruyeCKuMu paGOTHI/IKaMI/I BOCIIUTATCIIbHOTO MIOTCHIMAJIA YPOKOB
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https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
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https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

IIpeIoIaracT Cieayrolee:

-YCTaHOBJICHUE JI0BEPUTEIbHBIX OTHOLLIEHUI MEK/Y YUUTEIIEM U €r0 YYCHUKaMH,
CIOCOOCTBYIOIIMX IMO3UTUBHOMY BOCHPUATHUIO YUaLIUMHUCS TPEOOBAaHUM M IPOCHO yUUTEIs,
MIPUBJICUCHUIO UX BHUMAHH K 00CYX/1aeMO Ha ypoKe HHPOPMALINH, aKTUBU3AIMH UX TI03HABATEILHON
NESATENbHOCTH;

-no0y’XJIeHHUE IKOJIBHUKOB COOII0IaTh HAa YPOKE OOIIENPUHATHIE HOPMBI IOBEJICHHUS, IPaBUIIa
0OIIEeHUs CO CTapIIUMHU (YYUTEISIMU) U CBEPCTHUKAMH (IIKOJbHUKAMHU ), IPUHIIUTIB y4eOHOM
JUCLUIUIMHBL U CAMOOPraHU3aluu;

-IIPUBJICYECHNE BHUMAHMS IIKOJIBHUKOB K IECHHOCTHOMY ACIIEKTY U3y4aeMbIX Ha YPOKaX SIBJICHUH,
opraHu3anys ux paboThl ¢ MOTy4aeMOi Ha YPOKe COLMAIBHO 3HAYMMOM HH(pOpMaIen —
MHULMAPOBAHUE €€ 00CYKIEHHUS, BBICKA3bIBAHUS YUAIIUMKCS CBOEIO MHEHHUS II0 €€ II0BO/Y, BEIpaOOTKHU
CBOEI'0 K HEll OTHOIIICHUS;

-HMCII0JIb30BaHNE BOCIUTATENIBHBIX BO3MOXKHOCTEH COJlepKaHMsl yueOHOro IpeMeTa uepes
JEMOHCTPALIMIO JIETSM IPUMEPOB OTBETCTBEHHOIO, TPA/1aHCKOI'O TIOBE/ICHUS, TIPOSBICHUS
YeJIOBEKOII00Us U J0OpOCepIeYHOCTH, Yepe3 oJ00p COOTBETCTBYIOLINX TEKCTOB JUIs UTEHUS, 3a1a4 JUIsl
pelieHns, TpoOJIEMHBIX CUTYallui AJis 00CYKIEHHS B KJ1acce;

-IPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThI yHAIIUXCS: MHTEIIEKTYAIbHBIX U,
CTUMYJIMPYIOIIMX O3HABATEIbHYI0 MOTUBALIMIO IIKOJIbHUKOB; IUJAKTUYECKOIO T€ATpa, I'/1€ MOIyYeHHbIE
Ha YpOKe 3HaHMs OOBIrPHIBAIOTCS B TEATPAIbHBIX IOCTAHOBKAX; JUCKYCCHI, KOTOPbIE JAOT y4alluMCs
BO3MOKHOCTh IIPHOOPECTH OTIBIT BEJICHUS KOHCTPYKTUBHOTO AUAJIOTa; TPYIIIOBON padOTHI MM pabOTHI B
napax, KOTOpbI€ yyaT IIKOJIbHUKOB KOMaHAHOM paboTe 1 B3aMMOAEHCTBHIO C APYTUMH JE€TbMU;

-BKJIIOYEHHE B YPOK UTPOBBIX MPOLIETYP, KOTOPbIE IOMOTAIOT NOAEpkKaTh MOTUBALIUIO I€TEN K
MIOJIYYEHUIO 3HAHWH, HAJIAXKMBAHUIO TO3UTUBHBIX MEKIIMUYHOCTHBIX OTHOLIEHUH B KJIACCE, TIOMOTAIOT
YCTaHOBJICHUIO TOOpOKeIaTeabHON aTMOC(EPHI BO BpEMS ypOKa;

-opraHu3anus medcTBa MOTUBUPOBAHHBIX U 3PYAHPOBAHHBIX yUalllUXCsl HAJl X HEYCIIEBAIOIIMMU
OJTHOKJIACCHUKaMH, JJAIOIIETO IIKOJIbHUKAM COI[UAJIbHO 3HAYUMBIH OIBIT COTPYIHUYECTBA U B3aUMHOMN
ITOMOILIN;

-MHULIMMPOBAHUE U MOJJIEPKKA UCCIIEI0BATENbCKOMN I€ATEIbHOCTH IKOJIBHUKOB B PAMKAX
pean3ali UMY UHIUBUAYAIbHBIX U IPYNIIOBBIX UCCIIEJ0BATEIbCKUX MPOEKTOB, YTO 1ACT IIKOJIbHUKAM
BO3MO>XHOCTb IPUOOPECTH HABBIK CAMOCTOSITENILHOTO PELICHHS TEOPETUYECKOM MTPOOIeMbl, HABBIK
reHepUpOBaHUs U 0(POPMIIEHHUS COOCTBEHHBIX UJIEH, HABBIK YBAXUTEIHHOIO OTHOIIEHUS K YY)KUM HJIESM,
0 OpMIIEHHBIM B paboTax JIpYrux UcCCieoBaTesei, HaBbIK MyOJIMYHOTO BBICTYIUIEHHUS MIEpEN
ayIUTOpHUEN, apryMEHTUPOBAHUS U OTCTAaMBaHUS CBOEH TOYKU 3PEHUS;

-co3/laHue TMOKOIM U OTKPBITON cpelbl 00yueHUsi U BOCIUTAHUS C MCIOJB30BAaHUEM TaJ[KETOB,
OTKPBITBIX 00pa30BaTEIbHBIX PECYPCOB, CUCTEM YIIPABIECHHS IMO3BOJISET CO3/1aTh YCIOBHS IS
peanmzanuu npososriamenHbix FOHECKO Benymux npuniunos oopazoBanus XXI| Beka:
«oOpa3oBaHue I BCEX», «00pa3oBaHUE UYepe3 BCIO )KU3HBY», 00pa30BaHUE «BCET/AA, BE3/E U B 1000€
BpeMsi». Y 00yyarouuxcs pa3BUBAIOTCS HAaBBIKU COTPYAHHYECTBA, KOMMYHHUKAIIUU, COLUATBHON
OTBETCTBEHHOCTH, CIIOCOOHOCTh KPUTUYECKU MBICIIUTh, OIEPATUBHO U KAUECTBEHHO pelaTh NpoOIeMsl;
BOCIIUTBIBAETCS IIEHHOCTHOE OTHOIIEHHE K MUPY;

-1poBeJieHNe B 00111e00pa3oBaTenbHbIX opranu3aiusax PecryOianku KpeiM eTMHBIX YPOKOB B
pamkax Kanennapst o6pazoBaTebHBIX COOBITHI, MTPUYPOUEHHBIX K TOCYJAPCTBEHHBIM U HAllMOHAJIBHBIM
npasznHukam Poccuiickoit @enepaiinu, NaMsITHBIM JaTaM U COOBITHSIM POCCHICKON UCTOPUH U KYJIBTYPHI,
B TaK>Ke MOCBAIEHHBIX MaMITHBIM J1aTaM B ucTopuu Pecrybnuku Kpbim.
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IHHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Ne | Jlaramman | [latamman | [ara [ara Tema ypoxka Komn-Bo
/1 dbaxt dbaxT JacoB
8-A 8-b 8-A 8-b
[ lepBOoHAYAIIbHBIC XUMUYCCKHE TIOHATHS
04.09.25 04.09.25 [Tpenmet xumMuu. Posib XUMUHY B )KU3HU 1
1 yesioBeka. Tera u BelecTsa
2 05.09.25 05.09.25 IMousATHE O METOAX IMO3HAHUS B XUMHUHU 1
11.09.25 11.09.25 [IpaBuiia paboThI B J1aOOPATOPUU U MPUEMBI 1
3 oOpaitieHus ¢ J1abopaTOPHBIM
00opynoBaHuEM
12.09.25 12.09.25 YucTtele Beniectsa U cMecr. CrmocoObl 1
4 pasJelieHus cMecei
18.09.25 18.09.25 IIpakTnyeckas padora Ne 1 «Pa3znenenue 1
5 cMecei (Ha mpuMepe OYMCTKH MMOBapEeHHOMN
COJIN)»
6| 19.09.25 19.09.25 ATOMBI U MOJIEKYJIBI 1
25.09.25 25.09.25 XUMUYECKHUE HIIEMEHTHI. 3HAKU (CHMBOJIBI) 1
7 XIUMHYECKUX 3JIEMEHTOB
g | 26.09.25 26.09.25 [TpocThie u coXKHBIE BEIeCTBA 1
9| 02.10.25 02.10.25 ATOMHO-MOJIEKYJIIPHOE yUCHHE 1
03.10.25 03.10.25 3aKOH ITOCTOSHCTBA COCTaBa BEIECTB. 1
10 Xumunueckas popmyna. BaneHTHOCTD
ATOMOB XMMHYECKHUX DJIEMEHTOB
09.10.25 09.10.25 OrHocuTeNbHAs aTOMHAs Macca. 1
11 OTHOCHTE IbHAS MOJICKYJISIPHAS Macca
10.10.25 10.10.25 MaccoBast 1o XUMHAYECKOTO dJIEMEHTA B 1
12 COEIMHEHUH
16.10.25 16.10.25 KonuuectBo BemectBa. Mosb. MosnsipHas 1
13 Macca
17.10.25 17.10.25 dusznyeckre 1 XUMHYECKHE SIBJIICHHS. 1
14 XuMHUecKas peakuus
23.10.25 23.10.25 ITpu3Haky 1 ycioBUs IPOTEKaHUS 1
15

XUMHUUYECKUX PEAKIIUI
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24.10.25 24.10.25 3aKOH COXpaHEHHUsI MACChI BELIECTB.
16 XUMHUYECKUE YPABHCHHS
06.11.25 06.11.25 BrrunciaeHus KoJaudecTBa, MacChl BEISCTBA
17 110 YPaBHEHHUSIM XUMHYECKUX PEaKITUit
07.11.25 07.11.25 Krnaccudukanus XuMHIECKUX peaKiuii
18 (coemuHeHuUsI, pa3JIOKEHUS, 3aMEIICHHS,
oOMeHa)
13.11.25 13.11.25 M. B. JloMOHOCOB — yu&HBlii-
19 sHIMKIoneauct. O0o0IIeHNnE U
cUCcTeMaTu3alus 3HaHu’
14.11.25 14.11.25 KonTpoubnas padora Nel no teme
20

«BemecTBa n1 XuUMHYECKHE pCaKmuu»

Baxneiiine npeaACTaBUTCIIN HCOPraHMICCKUX BCIICCTB

21

20.11.25

20.11.25

Bo3nyx — cmechk razoB. CocTtaB Bo3ayxa.
Kucnopom — snemeHT u mpocToe
BemecTBo. O30H

22

21.11.25

21.11.25

dusnyeckre U XUMHUYECKHE CBOMCTBA
KHUCJIOpOJia (peakiuy OKUCIICHUS, TOPEHHUE).
ITousatie 00 okcumax

23

27.11.25

27.11.25

Crioco06pl mosTyuyeHust KUciaopoja B
1a00paTOPUN U MIPOMBIIIIIEHHOCTH.
[TpumeHnenue kucnopona

24

28.11.25

28.11.25

TennoBoit 3¢ ekt XuMudeckoil peakium,
MTOHATHE O TEPMOXUMHYECKOM YPAaBHEHUH,
9K30- U OHJOTEPMUYECKHUX PEAKLIUAX

25

04.12.25

04.12.25

TomnmBo (He(Th, yroib U METaH).
3arpsi3HEHNE BO3/lyXa, CIOCOOBI €T0
NpeA0TBPAILCHUs

26

05.12.25

05.12.25

IIpakTnyeckas padora Ne 2 1o reme
«[Tomyuenue u cobupanue KUCIOPOAA,
U3Y4YEHHE €T0 CBOMCTB)»

27

11.12.25

11.12.25

Bonopon — 3i1eMeHT B IPOCTOE BEIECTBO.
Haxoxnenue B npupone

28

12.12.25

12.12.25

dusnyeckre 1 XUMHUYECKHAE CBOMCTBA
Bojiopoa. [Ipumenenne Bogopoaa

29

18.12.25

18.12.25

ITousTre 0 KMCIIOTaX M COIAX

30

19.12.25

19.12.25

CriocoObl ToTy4eHus BO0PO/Ia B
Jaboparopuu
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31

25.12.25

25.12.25

IMpakTnyeckas padora Ne 3 no reme
«[Tonyuenue u cobupanue BoAOPoO/a,
U3YYEHUE €TI0 CBOMCTB)

32

26.12.25

26.12.25

MossipHblii 006EM ra3oB. 3aKoH ABOTaapo

33

15.01.26

15.01.26

Brrunciaenus o0béma, KOJIMYECTBA
BEI[ECTBA ra3a 110 ero H3BECTHOMY
KOJINYECTBY BEIIECTBA UITH 00BEMY

34

16.01.26

16.01.26

Berancnenns 00EMOB ra30B M0 ypaBHEHUIO
peaxkuy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOUIEHUI ra30B

35

22.01.26

22.01.26

duznyeckue ¥ XUMUYECKHE CBONCTBA BOJBI

36

23.01.26

23.01.26

CocraB ocaoBanuii. [Toustue 00
AHAUKATOPAX

37

29.01.26

29.01.26

Bona kak pactBoputens. HacbeiieHubie u
HEHACBHIIIICHHbIE PacTBOPHL. MaccoBas 101
BELIECTBA B pacTBOpE

38

30.01.26

30.01.26

IIpakTuyeckas padora Ne 4 1o reme
«IIpuroroBiieHHE PACTBOPOB C
onpeaenEéHHON MacCOBOM JT0Ner
PacTBOPEHHOIO BEILLIECTBAY»

39

05.02.26

05.02.26

KonTtpoJsabnas padora Ne2 no teme
«Kucnopoa. Bonopoa. Bona»

40

06.02.26

06.02.26

Oxcuppl: cocTas, KJIaccupUKaIus,
HOMEHKJIaTypa

41

12.02.26

12.02.26

[TonydyeHne 1 XuMHYECKHUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
OKCHJIOB

42

13.02.26

13.02.26

OcHOBaHUS: COCTaB, KJIacCU(UKAITHUSA,
HOMEHKJIaTypa

43

19.02.26

19.02.26

[Tonydenue u XuMHUYECKHE CBOMCTBA
OCHOBaHUU

44

20.02.26

21.02.26

Kucnotsl: cocras, kinaccupukarms,
HOMEHKJIaTypa

45

26.02.26

26.02.26

[Tonydyenune n XMMUYECKUE CBOMCTBA

KHCJIOT

46

27.02.26

27.02.26

Conu (cpenHue): HOMEHKIIATypa, CIOCOOBI
MOJTyYCHHUSI, XHMHUYECKUE CBOMCTBA
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05.03.26 05.03.26 IIpakTnyeckas padora Ne 5. Peienue
HKCIEPUMEHTAIBHBIX 33134 110 TEME

a7 «OCHOBHBIE KJIACCHI HECOPTAHUYCCKUX
COEIUHEHUIN)
06.03.26 06.03.26 ['eHeTHYECKas CBSA3b MEXKTY KJIaCCaMH
48 HEOPTaHMYECKUX COCAMHCHUN
49 12.03.26 12.03.26 O00011eH1E U CUCTEMATU3AlA 3HAHUI
13.03.26 13.03.26 Koutpoasnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
coequHeHun"

[lepuoauueckuii 3akoH u [lepuoauueckas cucrema xumuueckux 3inemenToB . . Menneneesa. Ctpoenue
aTOMOB. XMMHYECKas CBA3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIEC PEAKLIUU

17.03.26 17.03.26 [TepBbIie MOMBITKY KJIacCH(pUKAIUN
51 XMMHYECKHX dJIeMeHTOB. [loHsTHE 0
rpyIIax CXOAHBIX 3JIEMEHTOB

19.03.26 19.03.26 [Tepuoandeckuii 3akoH u [leproauueckas
52 cucTeMa XMMHUYECKUX deMeHToB /[. 1.
MenneneeBa
53 | 26.03.26 26.03.26 [Tepuoipl, rpymbl, MOATPYIIIBI
27.03.26 27.03.26 Ctpoenue aromoB. CocTaB aTOMHBIX sIJIED.
54 N3ortomnsl
09.04.26 09.04.26 CTpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB
55 anemeHToB [lepuoanueckoii cucremsr /. W.
Menzeneesa
10.04.26 10.04.26 XapakTepUCTUKAa XUMUYECKOTO 3JIEMEHTA
56 o ero noJioxkeHuto B [lepuoanueckon

cucteme /1. 1. MenaeneeBa

16.04.26 16.04.26 3nauenwue [leproanyueckoro 3akoHa s
pa3BUTHUA HayKu U npaktuku. /. 1.
o7 MenneneeB — y4€HbIN, IEAArOT U
rpaKIaHuH
17.04.26 17.04.26 DIEKTPOOTPULIATEIBHOCTh aTOMOB
58 XMMHUYECKHX 3JIEMEHTOB
59 | 23.04.26 23.04.26 HonHast xummuueckast CBs3b
60 | 24.04.26 24.04.26 KoBaseHTHas nossipHasi XMMHUECKast CBA3b
30.04.26 30.04.26 KoBaseHTHas HeMosIpHAas XUMUYECKas]
61 CBSI3b
g2 | 07.05.26 07.05.26 CreneHp OKHMCIEHUSA
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08.05.26 08.05.26 OKUCIUTENbHO-BOCCTAHOBUTELHBIC
63 peakuuu
64 | 14.05.26 14.05.26 OKHUCIIUTENN U BOCCTAHOBHUTEIIN
15.05.26 15.05.26 Kountpoabsnas padora Ne4 1o Teme
65 «Ctpoenue aToMa. XUMHYECKas CBSI3b»
PesepBHOE Bpemst
21.05.26 21.05.26 PesepBHbIit ypok. O6001mIeH e 1
66 cHUCTeMaTU3alrs 3HaHUI
22.05.26 22.05.26 PesepHblil ypok. O600111eHUE U
67 cUCcTeMaTH3aIlMs 3HAHUH
26.05.26 26.05.26 PesepHblil ypok. O600111eHUE U
68 cUCTeMaTH3aIlHs 3HAHUH
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YYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA
Xumust / Tabpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AKIinoHepHoe 00IIECTBO
«M3narenscTBO «IIpocBenieHne»
HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
1. Enmwmnas xomnexkmust Lludposeix  OOpaszoBatensHbix PecypcoB. — Pexum mocryma :

http://school-collection.edu.ru
2. bubnunoreka ITOK https://m.edsoo.ru/7f413368
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KPUTEPUU OLIEHUBAHUSA YHALLIUXCA

KonTponb pe3ynbTaToB 00y4eHHUs SBISETCS OJHOM M3 BaKHEHIIMX KOMIIOHEHTOB IIpoliecca
o0yuyeHus xumuu. B nponecce 00yueHus: AOIKHBI ObITh YCTAaHOBJIEHBI YETKHUE B3aUMOCBSA3H MEXKIY
NOHATUSAMH, (opMUPYEeMBIMH Yy ydamuxcsa. VIMeHHO TakuM o0O0pa3oM Yy HHX CO3/aeTcs
onpezeneHHas cucrema 3HaHMi. Kaxnas HOBasg Tema paccMaTpuBacTCs JMILb I0CIE TOrO, Kak
YYMTEIb IIPOBEAET KOHTPOJIb OLIEHUBAHUS YPOBHS YCBOCHUS IOJYYEHHBIX 3HAHUM I BOCIIPUATHUSA
HOBOI'O MaTepualyia. BbInonHeHue Kakux-1uO0 ynpakHEHHH 10 HOBOW TeMe cnocoOCTByeT Oolee
IOJTHOMY, OCO3HaHHOMY YCBOCHHIO MaTepHala, CO3[aeT YCIOBUs I (JOPMUPOBAHUS y yUALTUXCS
CUCTEMBI XUMHUYECKUX ITOHATUH, JOTUYECKH CBSI3aHHBIX APYT C IPYTOM.

KoHTposp 3HaHMM ydamuxcs AODKEH IPOBOAMTHCS YYMTEIIEM CHCTEMAaTHYECKU. Buuasl
KOHTPOJISI MOT'YT OBITh ITPONHUCAHBI B F'0JIOBOM TEMAaTHYECKOM IJIAHUPOBAHUH, a TAKXKe B IUIaHE U
KOHCTIEKTe ypoka. OpHEHTUPOM [UIS YUUTENs] XUMHUHU JIOJDKHBI OBITh MMEIOUIMECS B MpOrpamMmax
pyopuku «JlocTrkeHne MpeIMEeTHbIX, METAPEAMETHBIX U IMYHOCTHBIX PE3YJIbTAaTOBY.

Kaaccndukannu BUI0B KOHTPOJIS Pe3y1bTATOB 00y4eHHsS XUMUH

e [Io MmecTy B yueOHOM Tporiecce

BBoaHbIii Axrtyanuzanus [IpenBapuTENBbHBIN KOHTPOJIb OCYILECTBIISAIOT IS
KOHTPOJIb OIIOPHBIX WJIU JUAarHOCTHKY UCXOAHOTO YPOBHS 3HAHUM U YMEHHU
OCTaTOYHBIX 3HAHUM 10 [IIKOJIBHUKOB, I03TOMY IIPUMEHSETCS B Havyalle
TEME y4e0HOro rojia, nepej u3y4eHHeM HOBOTO pa3ielia Wik
TEMBbI
Texymmii KoHTpoib ycBOCHUS IIpoBoauTCS yuuTeIeM Ha MPOTSIKEHUU BCETO
KOHTPOJIb yuyeOHOro MaTepHaia B y4eOHOTO 3aHATHS C LIEbI0 OTCIEKUBAHUS KaueCcTBa
XO0JI€ TI03HABATEIBLHOIO YCBOEHUS XUMUYECKUX 3HAHUM U YMEHUH,
porecca PaCCMOTPEHHBIX HAa YPOKE
Temarnueckuit | Wrtorosas mpoeepkamno | IIpoBoautcs nmocie u3yuyeHus: Kakoro-Jin0o KpymHoro
KOHTPOIIb TeMe y4eOHOro pazzena Kypcea, Kak IIpaBuilo, B KOHIIE YETBEPTH,
Marepuaina HOJIyrOAMsl, TPUMECTpPA, y4eOHOro roja
Hrorossrii Bun konTposns ycBoenus | [IpoBoautcst B hopMe UTOrOBOM KOHTPOJIBHOM
KOHTPOJIb yueOHOro MaTepuaia 3a | paboThl/KOHTPOJIBLHOTO TecTa Wiu B popme ['MA min
BECh Kypc 00yueHHst EI'D

e [lo ¢opme npoBeneHuUs.
o ¢ VHnuBuayanpHBIA. * OPOHTAIBHBIN (MAaCCOBBIA).
e Ilo criocoby opranuzammm.
o ¢ VYcrHbii. e [IucemenHsbiil.  elIpakTnueckuil.
OueHnuBaHue yCTHOIO OTBETA

NumBuayajibHblii KOHTPOJIb PE3YJIbTaTOB MOXKET MPOBOJUTHCS Ha YpPOKe Kak B (hopme
KpaTkoro ompoca ¢ wmecra (dpoHTalbHAas KOHTpoJUpyromas Oecena), Tak W B BHUIL
00CTOSITE/IbHON NMPOBEPKH 3HAHMII M YMEHMH Yy JOCKH. DTOT BHUJ ONpoca (MHIUBUIYaJIbHBIHN)
MO>KHO IIPOBOJAMTH Ha dTanax aKTyalu3allluy 3HaHUI, U3y4yeHHUs] HOBOIO MaTepHalia, 3aKperieHus 1
COBEpIICHCTBOBAaHNUS 3HAHMM M NPOBEPKH YCBOEHHUS HOBOro Marepuasia. Bompocsl yuurens ans
KpaTKOT'0 ONpoca JOKHBI ObITh JJAKOHUYHBI, C(POPMYITHPOBAHBI B IOHIATHBIX YUYEHUKY TEPMUHAX U
TpeOoBaTh KpaTKOro otBera. Jlas HSKOHOMHHM BPEMEHHM MOXHO HCIIOJIb30BaTh KapTOUKH C
BOIIPOCaMH, Ha KOTOPBIE YYEHUKH FOTOBSTCS OTBETUTD y JOCKH.

Bo Bpemst orBera ywamierocst JUisl JIOCTH)KEHUS YCTOMYMBOIO BHMMAHHMS KJlacca IIOJIE3HO
IIPETYCMOTPETh IOCIEAYIOIIEe 33 OTBETOM PELEH3UPOBAHUE CO CTOPOHBI JAPYTUX YYaIUXcs,
UCTPABJICHUE TOMYIIEHHBIX OMNOOK, JONOTHEHHE.

IIpu mpoBeneHuu ompoca AOMYCKAeTCs 3a1aBaTh y4alleMyCsl HaBOASIIUE BOIIPOCHI I TOTO,
4TOOBI MOMOYb €My C(HhOpPMYTUPOBATH CBOM MBICIH. MOTYT OBITh U JOMOJHUTEIBHBIE BOIPOCH,
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€CJIM OHM HEOOXOIUMBI JUIsl TPEACTOSIIEr0 HU3y4YyeHUs HOBOro marepuasia. Bo Bpemsi ycTHOro
OTBETAa  y4Yalllerocsi Y4YWTellb HMMEET BO3MOXKHOCTh 3aJaTh  JIOMOJHUTEIbHBIA  BOIPOC
JMarHOCTUYECKOTO XapakTepa, KOTOPbIA IIOMOXET BbIABUTH COCTOSHUE 3HAHUW W YMEHHM
OTBEYAIOIIETO.

[IpoBeaeHNE YCTHOTO WHIWBHIYAIIBHOTO KOHTPOJISI TPEOYeT OT YUYUTENsl COOPaHHOCTH U
BHHMaHUs, TaK KaK He0O0X0auMo 3a 5-10 MUHYT BBISIBUTH 3HAHUS YYaIIUXCs B KJlacce.

Yuurens 0053aH TPOKOMMEHTHUPOBATH OTBET YUEHUKA, yKa3aB Ha OITMOKH U OTMETHB
yaa4Hble CTOPOHBIL. JIF00O0M OTBET JOJIKEH OBITh 3aMEUEH YUYUTEJIEM U OOBEKTHBHO UM OIICHEH.
Heo0s13aTenbHO CTaBUTh OTMETKY 32 KaKIblii HETIOJIHBIN OTBET. Eciy yueHHK HEOHOKPATHO
JIOTIOJTHSITT OTBETHI APYTUX OJHOKIACCHUKOB, TO MOYKHO ITOCTaBUTh €MY OOIIYI0 OTMETKY 3a YPOK.

OtmeTka «5»:

- JIaH MOJIHBIM Y MIPABWJIbHBIN OTBET HA OCHOBAHWH W3YUYECHHBIX TEOPHIA,

- MaTepuai U3J0KEH B ONPEICTCHHON JJOTHYECKOM NTOCIEA0BATENbHOCTH, JTUTEPATYPHBIM
SI3BIKOM,

- OTBET CaMOCTOSTEIIbHBIN

- BO3MO>KHA OJ[HA HECYIIIECTBEHHAsI OIIHOKA.

OtMeTKa «4»:

- JIaH NOJIHBIM U MPAaBUJIbHBIN OTBET HA OCHOBAaHUU U3YUYECHHBIX TEOPHIA,

- MaTepuai U3JI0kKEH B ONPEACIICHHOMN MOC/IeI0BATEILHOCTH,

- OTBET CaMOCTOSTCIbHBIIN

- JONYIIEHBI 2-3 HECYIIECTBEHHBIE OIIMOKHU, UCTIPABICHHBIE 10 TPEOOBAHUIO YUUTEIS, WIH
JTaH HENOJIHBIM U HEYETKUI OTBET.

Otmerka «3»:

- JIaH TOJIHBIN OTBET, HO MPH 3TOM JOIMYIIIEHA CYIIECTBEHHAs OMIMOKa UM OTBET HETOJIHBIH,
MMOCTPOEH HECBS3HO.

OTMeTKa «2»:

- OTBET OOHAPYKMBAET HEMOHMMAaHNE OCHOBHOTO COJIEPKaHUs yueOHOTO MaTepuaa,

- TIOMYIIEHBI CYIIECTBEHHBIE OITUOKH, KOTOPHIE YUAIIUICS HE MOXKET UCTIPABUTH TIPU
HaBOJISIIUX BOIIPOCAX YUUTEIIS.

Otmetka «1I»:

- OTCYTCTBHE OTBETA.

@poHTaNbHAS KOHTPOJIMpPYIomAas 0ecea 0ObBIYHO TOCTATOYHO KpaTKOBpeMeHHa. Bompocsl,
KaKk M BO BCIKOW Jpyroil Oecene, TpeOyIOT KpaTKOro OTBETa, MOITOMY 3a OJUH TaKOW OTBET
YUYEHUKY CTaBUTh OLIEHKY Henb3s. Hy)KHO 3apaHee HaMETUTh TE€X YYEHUKOB, OTBET KOTOPBIX BO
BpeMs Oecellbl XOTAT OLEHUTh, M 3a/1aBaTh UM IIEJICHANPABICHHO 3allJlAHUPOBAHHBIC IS OECeIbl
Bonpockl. OHAKO HE CleAyeT 3aJaBaTh MOJPSA BOMPOCH OHOMY U TOMY K€ Y4eHHKY. PaboTaTh
JOJDKEH Bech Kiacc. PpoHTanbHas Oecefla MOXKET COYeTaThCsl ¢ YCTHBIM YYETOM 3HAHUM, KOT/a
HECKOJIBKO YYalIuXCs TOTOBSTCS K OTBETY y JOckH. CII0)KHOCTh pabOThI 3aKIIIOYAETCS B TOM,
9TOOBI HE YIyCKaTh U3 TOJIS 3pEHUsI KJIacC, yU4acTBYIOIMUNA B Oecesie, U yJalIuxcs, OTBEUAIONIUX Y
JIOCKH.

3a4eT - 3TO METOJ YCTHOTO KOHTPOJS, KOTJa Y4YE€HUKaM IMPEIOCTaBISIETCS BO3MOYKHOCTh
0ojee MAMUTENBHO W OOCTOSTENBHO OTBETHTh Ha Bompoc. OOBIYHO 3aueT Ha3HA4YaeTcsl BO
BHEYPOYHOE BpPEMS; KJIACC MPU 3TOM pa3AEIAETCS HA JIBE WK TPU TPYIIIbI, KOTOPbIE MPUXOIAT Ha
3aueT Mo odepeAn B pasHoe BpeMsa. O MpOBENEHWHU 3aueTa yYUTelb COOOIIAeT 3apaHee, YTOObI
yJanecs MOTJIA K HEMY MOJArOTOBUTHCS. J[Jis1 MOATOTOBKM K 3a4€Ty YUUTEIh COCTABIISIET BOMPOCHI,
a TaK)Ke NPUMEPHBIE 3a7a4M, PEKOMEHAYET JUTEPATYPy, NPEABAPUTEIBHO POBEPUB, UMEETCS JIU
OHa B MIKOJIbHOW OnOmmoTeke. Cpoku MPOBEACHUS 3a4€Ta JTOJDKHBI OBITh M3BECTHBI 3aMECTHUTEIIO
IUpEKTOpa MO y4eOHO-BOCIHMTATENbHOW paboTe, 4TOOBI MOXKHO OBUIO pEryIupoBaTh HArpy3Ky

YYaIuXCsl.
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Knaccuueckuil 3ader ImpeaycMaTpuBaeT BBISBICHHE YPOBHS 3HaHWM, YMEHUI M HaBBIKOB
y4daimxcst Bo Bpemsi Oece/ipl yueHuka ¢ yuuteneMm. OH JaeT MOJIHOE M TOYHOE MpeACcTaBiieHue 00
YpOBHE OOYYEHHOCTH KaXJIOTO0 Y4YEHHMKA, OJHAKO OTHHUMAaeT MHOTO BpPEMEHH, 4YTO BEAET K
MeperpyKeHHOCTU KaK YUYUTENs, TaK U yYCHUKA.

OnennBanne NUCbLMEHHOH padoThI

[TucbmenHbIe pabOoTHI MOAPA3ACISAIOT HA TEKYIIHE (IPOBEPOUYHBIC) U UTOTOBBIE (KOHTPOJILHBIC)
paboThI; 10 BpeMEHU OHU MOTYT 3aHMMAaTh BECh YPOK WJIM €r0 YacTh.

K wmeromaM mnHCbMEHHON TPOBEPKU peE3yabTATOB OOYYEHHUS OTHOCATCA NIHCbMEHHAas
KOHTpOJIbHasi pabota Ha 45 MHH, IpoBepodHble paboThl Ha 10-15 MuUH (Hampumep, pelICHHE
pacueTHBIX 3ajay), NMHCbMEHHbIE JOMAIIHUE 3a/JaHHs, NUCbMEHHBIA Y4YEeT 3HAHMM OTIEIbHBIX
yyalmxcs 1Mo KapToukaMm, XUMUYECKHE TUKTAHThI, 3aJaHUs] TECTOBOT'O THIIA U T.II.

[lonroroBka ywammxcs K KOHTPOJIBHOW pa0oTe dalmie BCEro OCYHIECTBISETCS Ha
oboOmaronux ypokax. O mpoBeAeHUH KOHTPOIBHOM pabOThl ydaluxcs IpeaynpexIaT 3apaHee,
YTOOBI OHU MOTJIU MOJATOTOBUTHCS.

Copep:xaHre KOHTPOJBHOW palOOTHI OXBaThIBa€T BeCh HaubOoiee BaXKHBIM MaTepuan
KOHTPOJIMPYEMOH TeMbI. B Takoi 0OJBIION KOHTPOJIBEHOHN paboTe 3a/laHusl JOKHBI OBITh SITUHBIMU
JUIS y4Yaliuxcs BCeX YPOBHEW pa3BUTHS. B KOHTponbHYIO paboTy peKOMEHIyeTcs BKIIOYaTh
pasHooOpa3Hble 3aJaHMs: O000OMIAIOIIME BOMPOCH], KAaUYEeCTBEHHBIE M PACUYCTHBIE XUMHYECKUE
3a/lauM, IIeTIOYKH I[PEBpAlICHUI, TeCcTOBble, rpaduueckue 3aganus U T.A4. Heobxoaumo
UCIO0JIb30BaTh HaWOOJIbIIEE YWCIO BapuaHTOB. TeTpaau Al KOHTPOJBHBIX paboOT SBISAIOTCA
JOKYMEHTOM, KOTOPBI MOXXET OBITh MPOBEPEH aJIMUHUCTPALMEH IIKOJBI U WHCIEKTOPOM OTIena
00pa3oBaHMs, MOITOMY TETPaAH UIsI KOHTPOJBHBIX pabOT MOJDKHBI XPAaHUTHCS B XHUMHYECKOM
KaOWHEeTe B TEYEHUH Y4eOHOTO0 roja.

VY4uuTtento HHOTJa JOBOJIBHO TPYAHO ONpPEAEIUTh CTENEeHb CI0KHOCTH MOA00PaHHbIX 33aHUM.
MeToanCThl COBETYIOT BOCHOJIB30BATHCA CIAENYIOMUM MprueMoM. Heobxonumo caMoMy BBIOJIHHUTH
3Ty paboTy, a U3pacxXoJIOBaHHOE BpeMs /ISl YYEHHKOB §8-9-X KIIacCOB HAJO YBEIHYHUTH B 5 pas, a
JUIS CTapIiuX KiaccoB - B 3 pa3a. MOXXHO B XOJ€ MpeIBapUTEIHHOM CaMOCTOSATENbHONH paboThI
MPEIOKUTh HECKOJIBKO TUIIMYHBIX 33JJaHUI U TPOAHAIU3UPOBATH CTETIEHb UX BBIOJIHEHUS.

[Ipu olleHMBaHUU OTBETA y4alerocsi HeOOXOIMMO YUYUTHIBATH KAUECTBO BBIMOJTHEHUS PaOOTHI
1o 3a1aHuaM. KoHTposibHas paboTa OIlEeHUBAETCS B LIETIOM.

OTmerka «5»:
® JIaH MOJIHBIM OTBET Ha OCHOBE U3YYEHHBIX TEOPHUI, BO3MOKHA HECYIIIECTBEHHAs! OIINOKA.
OtrmeTka «4»:
® JIONyCTHMMa HEKOTOpas HEMOJIHOTAa OTBETa, MOXKET OBITh HE 0oJiee ABYX HECYIIECTBEHHBIX
OLIMOOK.
OT1merka «3»:
e paboTa BBHINOJHEHA HEMOJIHO (HO HE MEHEee YeM Ha TPETh), UMEIOTCs He Oosiee 0THON
CYLIECTBEHHON OIIMOKHU U 2-3 HECYyIeCTBEHHBIE.
OTmerka «2»:
e paboTa BBINIOJIHEHA MEHbIIIE YEM Ha TPETh,
® UMEeTCs HECKOJIBKO CYIIECTBEHHBIX OLIMOOK.
OT1merka «1»:
e paboTa HE BHITIOJHEHA.

Bo3smoxHa criemyromas cUcTeMa OIICHHBAHHS KOHTPOJIBHOW padOThl MO MATHOATIHHON
cucTeMe:

IpU BBHINOJHEHUU ydeHUKOM oT 96 mo 100% paGoTel cTaBUTH OLEHKY «5»; oT 76 1o 95%
paboThl - «@»; ot 50 1o 75% - «3»; ot 20 g0 50% - «2». IIpu MOTHOM OTCYTCTBHM TPABUIBHBIX
OTBETOB WJIM BHIOJHEHUH paboThl MeHee ueM Ha 20% cTtaBUTCS OIleHKa «1».

[Ipu ormeHKEe BBIMIONHEHUS MHCHBMEHHON KOHTPOJIBHOW pabOTHI HEOOXOIUMO YUUTHIBATH
TpeboBaHus eAMHOTO OpdhorpaduIecKoro pekuma.
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Bce pabotel 00s3aTenbHO JOKHBI OBITH MPOBEPEHBI K CIEAYIONIEMY YPOKY, MPHU ITOM
YYHUTENIb JOJDKEH COONIIoAaTh TOJNHYIH0 OOBEKTHBHOCTh. (OO0s3aTeieH aHaIW3 PpPe3yJIbTaTOB
MUCHMEHHOW paboThl M paboTa HaJ TUIMUYHBIMUA OomIMOKaMu. OOBSBICHHE OLIEHOK U aHaNIu3 paboT
TPEOYIOT OT YUUTENSI COOTBETCTBYIOIICTO MEAArOri4ecKoro TakTa.

OrneHuBaHUE TECTOBBIX padbOT

TecThl, cocrosMe W3 TMATH BOMPOCOB MOYKHO HCIIOJIB30BATh IIOCIIE H3YYCHHUS Ka)IO0TO
matepuana (ypoka). Tect u3 10—15 BonpocoB ucnomab3yercs s MepHoAnIEcKoro KoHTposs. Tect
13 20—30 BompocoB HEOOXOIMMO UCIIOJIb30BATh JIJII KTOIOBOT'O KOHTPOJISL.

[Ipu oueHMBaHUM HMCHONB3YETCS CIENYIOLAsl IIKajga: JJis TecTa W3 MATH BOIMPOCOB ® HET
OIMUOOK — OIIEHKA «5»; * 0JIHA OIMNOKA - OIICHKA «4»; * TBE OIMOKN — OILIEHKA «3»; * TPU OIIUOKH
— OLICHKA «2».

Ecnm onenka BeicTaBisieTcs B (popMe 3a4eT/HE3a4ueT, TO 3a4€T CTABUTCS MpHU BhinojdHeHuu 70%
3amanuii. Takas ¢Gopma OIEHKH HCIONB3YEeTCs, €CIM TECT COJICPXKHUT YIPAKHEHUS Ha
pacnio3HaBaHue. Eciau Tect oneHuBaeTcs 1Mo MATHOAILHON CHCTEME, TO CTaHJIApPTHBIC KPUTECPUHU
oreHok TakoBbl: 91-100% - onenka «5»; 81-90% - ouenka «4»; 80-70% - onenka «3»; Huxe 70% -
OLICHKA «2).

Ouenka ymMeHunii pelmiaTsh pacueTHsble 3agauu OTmerka «5»:

® B JIOTHYECKOM PACCYKJIECHUU U PEIICHUU HET OIIUOOK,

OtMeTKa «4»:

® B JIOTHYECKOM PACCY>KICHUH U PEIICHUH HET CYIIECTBEHHBIX OIINOOK,

® JIOITYIIIEHO HE 00JIee BYX HECYNICCTBCHHBIX OIIHOOK

OTMeTKa «3»:

® B JIOTHYECKOM PacCy>KICHUH HET CYIIECTBEHHBIX OIIUOOK.

® IONyCKAETCs CYIIECTBEHHAs OIIMOKa B MAaTEMaTUUECKUX pacueTax.

OTMeTKa «2»:

® IMEIOTCS CYIIECTBEHHBIE OITUOKHU B IOTHYECKOM PACCYKIEHUU U PEIICHHUH.

OtMeTKa «1»:

® OTCYTCTBHUE OTBETA Ha 3aJ[aHUE.

Ouenka 3KCNePpUMEHTAJIBLHBIX YMEHUI (B mpoiuecce BbINOJHEHUS MPAKTHYECKUX PadoT
10 MHCTPYKIMH)

[TpakTuueckue pabOTHl IO XMMHH BBITIONHSIOTCSA B TETPAASX A MpakTHuecKux padort. [Ipu
OIICHUBAHUU OTYETa IO BBIIOJTHEHUIO TMPAKTHYECKOW padoThl 0c000€ BHHUMAaHUE YIETsAeTCS
KaueCTBY U MOJHOTE CAMOCTOSITEIbHBIX BHIBOJIOB yUEHUKA.

KonnyecTBo nmpakTHdeckux paboT ompeneeHo B MporpaMme.

B Tedenue yueOHOTO Toa TeTpaau I MPAKTUIECKUX Pa0OT XPaHUTCS B IIKOJIE.

OtMeTKa «5»:

® DKCIIEpUMEHT BBHITIOJIHEH MOJIHOCTHI0. CieNIaHbl MpaBWIbHBIE HAOIIOICHHS U BHIBOIBI,

® SKCTIIEPUMEHT OCYIIECTBJICH I10 TUIaHY, C Y4€TOM TEXHUKHU 0€30MMacHOCTH 1 TIPABUII PAOOTHI C
BeIIECTBAaMH U MPUOOPaMU,

® IPOSIBJICHBI OPTaHU3AIMOHHO-TPYIOBbIE YMEHHUs (MTOJNEPKUBACTCA YUCTOTa paboyero
MecCTa, MOPSAIOK Ha CTOJIe, YKOHOMHO HCIIOJIb3YIOTCS PEAKTUBBI).

e JlonymieHsl He 60iee ABYX HECYIIECTBEHHBIX OMUOOK Mpu 0hopMIIeHUH paboTHI.

OTMeTKa «4»:

e  paboTa BBINOJHEHA, CAETAHBl TPABWIHHBIC HAONIOJACHHS W BBIBOABI: JKCIEPUMEHT
BBITIOJIHEH HETOJHO WJIM HAOJIOMAI0TCs HECYIIECTBEHHBIE OIMMOKM B paboTe ¢ BElIeCTBAMHU U
npudOpamH.

Otmerka «3»:

° OTBET HEMOJHBIM, paboTa BHINOTHEHA MPABUIBHO HE MEHEe, 4YeM HAaIOJIOBUHY,
JOTTyIIEHa CYIIECTBEHHAs omrOKa (B X0/1€ SKCIIEPUMEHTA, B 00BSICHEHUH, B 0OPMIICHUU PabOTHI,
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o Th nipu pabore ¢ BemecTBaMu U IprOOpaMu ), KOTOPYIO yUAIIHICS HCIIPABIISET IO TPEOOBAHUIO
yuurens. Jomyckaercs opopmiienue paboThl 0e3 3anucyu ypaBHEHUN peaKIHii.

e  DKCHEPUMEHT TMOJHOCTHIO BBITIONHEH B COOTBETCTBUU C MHCTPYKIHSMH U TIPaBUIAMHU
TEXHHUKHU 0€3011acHOCTH, HO paboTa He oopmileHa.

OTmeTKka «2»:

¢ BBINOJTHEHO MEHEE MTOJIOBUHBI PA0OTHI;

e JIONYIIEHBI JIBE UK OoJiee CYIIECTBEHHbIE OMMUOKU B XOJ€ SKCIEepPUMEHTa, B O0BSICHEHUH, B
opopmiiennn padotel, o Th mpu pabGote ¢ BemecTBaMu W PHOOpPaMH), KOTOPHIE y4aIlHics HE
MOJKET UCTIPABHTb.

OTrmerka «1»:

® paboTa HE BBINIOJIHEHA,

® [I0JTHO€ OTCYTCTBHUE IKCIIEPUMEHTATBHBIX YMEHUH.

OTtpaboTka MpaKTUYECKUX pabOT HE MPEeIyCMATPUBACTCS TPU OTCYTCTBHM Y4YaIIETOCs Ha
MPAKTUYECKON paboTe, MPU BHIOJHEHUH YKa3aHHBIX pabOT Ha OTMETKH «1» U «2».

B HCKITIOYUTENBHBIX CIIyYasX MPH OTCYTCTBHM YYAIErocsl 1O YBKHUTEIHHBIM MPHYUHAM
YUUTENb MOKET MPEI0CTaBUTh BO3MOYKHOCTD BBITIOJHUTH MPAKTUYECKYIO PaboTy.

Ouenka yMeHMii pemiaTh 3KCIIEPUMEHTAJbHbIE 321241

[Ipu omneHKe 3TOr0 YMEHUSs CIIEyeT YYUTHIBATH HAOMIONCHUS YYHUTEIS M MPEAbIBISICMbIC
yUYalIUMCsl pe3YNbTaThl BHIIIOJIHEHHUS OMBITOB.

Ormerka «5»:

e [[11an pemienust 3aa4u COCTaBJICH MPABUIIBHO,

® OCYIIECTBIICH MO00P XUMUYECKUX PEaKTUBOB U 000PYI0BAHUS,

® SKCIIEPUMEHT BBHITIOIHEH MOJIHOCTHIO,

® TaHO TIOJTHOE OOBSICHEHHE U C/IeTIaHbl BBIBOBI.

OT1meTka «4»:

® [JIaH PEIICHUs COCTABJIEH MPABUIILHO,

® OCYIIIECTBIICH MTOI00P XUMUYECKUX PEAKTUBOB U 000PYAOBaHUA,

® SKCIIEPUMEHT BBHITIOHEH MOJIHOCTHIO,

e IOTYIIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OMIMOOK (B 00BSICHEHUH U BHIBOJIAX).

Ot1merka «3»:

® [JIaH PEIICHUs COCTABJIEH MTPABUIILHO,

® OCYIIECTBIIEH MO00P XUMUYECKHX PEaKTHBOB U 000PYI0BAHUS,

® DKCIIEPUMEHT BBITIOJIHEH HE MEHee, UeM HalOJOBHHY, TOMYIIEHa CYIIIECTBEHHAs OIIMOKA B
OOBSICHEHUH U BBIBOJIAX,

® SKCTIEPUMEHT BBIMTOJIHEH MOTHOCTHIO, OTUET HE COCTABJICH

® TOMYIIEHbl HApYIICHHUs] TEXHUKU O€30MacHOCTH, SKCIIEPUMEHT BBHIMOJIHEH MOIHOCTHIO,
C/IJIaHbl HECYIIIECTBCHHBIC OMMOKN B OOBSICHEHUH M BHIBOJIAX.

OTmeTka «2» :

e TOTYIIIECHKI JIBE U OoJiee omMOKH (B TUTaHE PEIIeHUs, B MOJ00PEe XUMUYECKHUX, PEaKTUBOB U
o0opy0oBaHUs, B OOBbSICHEHUH M BHIBOJIAX ).

® IOTYIIIEHBI HAPYIIIEHUS TEXHUKU 0€30MacHOCTH

Ot1merka «1»:

®33/1a4a HE peleHa.

® HE MPHUCTYNUI K padoTte
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