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HOACHUTEJIBHAA 3AIINCKA

AnantupoBaHHass pa0ouass mporpaMMa I0 XMMHH Ha YPOBHE OCHOBHOTO OOIIETo
o0Opa3oBaHUsl COCTaBJieHA Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOU
00pa30BaTeILHON MPOrpaMMbl OCHOBHOTO 0O0ImIero oOpazoBanus, npenactaBieHHbIX B OI'OC
000, ©OIT 000, denepanbHOI aganTUPOBAHHON 00pPA30BATEIBHON MPOrpaMMBI OCHOBHOTO
obmero oOpa3oBanus (manmee coorBercTBeHHO - DAOII OOO) s olydarommxcs ¢
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 30POBBSl (HAapYIIEHUS OIOPHO-ABUTaTEIBHOTO ammapara
(Bapuant 6.1) (Ilpuxaz Munnpocsemenust Poccun ot 24.11.2022 Ne 1025 «OO6 yTBepkACHUN
(dhenepanbHON aaNTUPOBAHHON 00pa30BaTEIHHON MPOTPAMMBI OCHOBHOTO O0IIIero 00pa3oBaHUs
Uig  00ydaroluxcsd € OrpaHUYEHHBIMM BO3MOKHOCTSIMH 3J0POBbsD (3aperucTpupoBaHO B
Muntocte Poccun 21.03.2023  Ne 72653)». a Takke Ha OCHOBe (eaepaibHONM pabodeit
MIPOTpaMMbI BOCIUTAHUS ¥ ¢ YIETOM KOHIICTIIINH TIPETIOIaBaHusl Y9eOHOTO MpeaMeTa « XUuMUs» B
o0pasoBaTeNbHBIX opranu3anusax Poccutickoit deaepanuu.

AnantupoBaHHas pabouast mporpamma s oOydaromuxcsi ¢ HOIA ( Bapuant 6.1) 1o
XAMUU Ja€T TpPEeACTaBICHUE O IEeJsIX, OOIIel crparermu OOydeHHs, BOCIIUTAHUS M Pa3BUTHS
00yJaroImXxcsi CpeACTBaMU Y4EOHOTO TMpeaMeTa, YCTaHABIMBAET 00s3aTEIbHOE IPEIMETHOE
cCoJiepKaHue, TPEeIyCMaTpUBaeT paclpeelieHne €ro 1o KiaccaM H CTPYKTYpHpPOBAHHE IO
pasgenaM W TeMaM NpPOTPaMMBI 10 XHMHUH, ONpEAessieT KOJMYECTBEHHBIE M KaueCTBEHHBIC
XapaKTePUCTUKH COJCP)KaHUS, PEKOMEHIYEeMYIO ITOCIEI0BATEIbHOCTh H3YYCHUS XHMHHU C
yU€TOM MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBS3€H, JIOTHMKM Yd4eOHOTO TIpoliecca,
BO3pPACTHBIX OCOOEHHOCTEH OOyJaromuxcsi, OINpeAesieT BO3MOXHOCTU MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yJabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEIbHOW MPOrpaMMbl HA
YpOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus, a TAkKe TPEOOBAHUH K pe3ybTaTaM 00yYeHHUST XUMUHU
Ha YpOBHE IleJied M3y4YeHHs] NpeaMeTra M OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIHHOM
NESATETHHOCTH 00y4aroIIerocs 0 OCBOSHUIO YIeOHOTO COJEpIKaHMUSL.

3HaHHUE XUMHH CIIY>KUT OCHOBOH Ui (POPMHUPOBAHMSI MUPOBO33pEHUS 00YyUaIOIIerocsi, €ro
MIpe/ICTaBJICHUI 0 MaTepruaIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUpYyEeMble XUMUEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B MPUPOJIE, O MYTAX
peumieHus TH00ANbHBIX MPOOJIEeM YCTOWYMBOTO pa3BUTUSL YEJIOBEYECTBA — CHIPbEBOH,
SHEPreTHYECKOM, MUIIEBOI U SKOJIOTHYECKOI 0e30nacHOCTH, Mpo0IeM 3ApaBOOXPaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealu3alii BO3MOXHOCTEH s camopa3BuTus U (OPMHUPOBAHUS
KYJIBTYPBI JIMYHOCTH, €€ 001Iel 1 (PYyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B OPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 00ydaronmxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHONl  NeATENbHOCTH, OKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHH, HEOOXOJMMBIX KaK B TIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccruoHaNbHOM IeSATENbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO
B3TJIs71a HA €IUHCTBO MPUPOIBI U YETIOBEKA, SBISETCSI OTBETCTBEHHBIM ATANoOM B (GOPMHUPOBAHUH
€CTECTBEHHO--HayYHOH TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHUSM, K TPUpPOJE, K 4YelOBeKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE 0Opa3zoBaHME
oOyJaronuxcs.



JlaHHble HampaBlieHUS B OOYYCHHU XMMHU OOECHEUMBAIOTCS CIEUU(UKON COoAepiKaHUs
y4eOHOTO TpeIMEeTa, KOTOPBIM SIBISETCS IEJarorn4eckd aganTUPOBAHHBIM OTPaKCHHEM
0a30BOI HAYKH XUMUU Ha ONPEICIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHHUE
00y4aroIMMUCs CUCTEMBI ITIEPBOHAYAIBHBIX TOHSATHI XUMWHU, OCHOB HEOPTraHWYECKOH XUMHH U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MOHATUN OPraHUYeCKON XUMUH.

CtpykTypa coaepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. CoaepiaHUE CKJIAJbIBAETCS U3 CHUCTEMbl MOHATUNH O XMMHYECKOM
2JIEMEHTE U BEUIECTBE M CHCTEMbl NOHATUNH O XuUMHUYecKoW peakuuu. OOe 3T CUCTEMBbI
CTPYKTYPHO OpPraHM30BaHbl 0 MPUHIUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHWNH HA OCHOBE
TEOPETUYECKUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YY€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEJCTABIECHUN 00 3NIEKTPOJIUTHUECKON AUCCOIMAIIMM BEILIECTB B pPaCTBOPAX.

TeopeTnueckne 3HaHUS paccMaTpPUBAIOTCS HAa OCHOBE SMIIMPHYECKH TOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEJOBATEIBLHO OT OJIHOTO YPOBHS K JPYrOMY,
BBINIOJIHASA (DYHKIMH OOBSICHEHHMS] W IMPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEN
MPAKTUYECKOT0 MPUMEHEHHUS U TIOJYyYeHHs U3yJaeMbIX BEIIECTB.

OcBoeHMe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISAIOIIEH HAYYHOW KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON HPHUPOIBI,
LIEHHOCTHOTO OTHOILIECHHS K HAyYHOMY 3HAaHHUIO U METOJIaM [03HaHUs B Hayke. M3ydeHne XumMuu
MPOUCXOTUT C TMpPHUBJICUEHUEM 3HAHMM M3 paHee M3YYEeHHBIX YYeOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHME 3HAHUI OCHOB XMMUYECKOW HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JESTEIbHOCTH YEJIOBEKAa U KaK OJJHOTO
13 KOMIIOHEHTOB MHPOBOM KyIbTypbl. 3ajiadya yueOHOTo MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHIM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX 0000IIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHUH K HAyYHBIM METOJ[aM MO3HaHUS MTPU U3YUYEHUHU BEIIECTB U XUMUYECKUX PEAKIIHii, B
dbopMHUpPOBaHMM ¥ PA3BUTUU I[IO3HABATEIbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENIbCKON AESITeTbHOCTH, OCBOCHUU MPaBUJI 0€3011aCHOTO
oOpallleHus ¢ BeleCTBAMU B TOBCEAHEBHOM KU3HH.

[Ipy u3ydyeHHHM XUMUU HAa YpPOBHE OCHOBHOTrO 00IIero oOpa3oBaHHs Ba)XKHOE 3HAUCHUE
MPUOOPETN TaKUe 1eH, KakK:

— (opmHupoBaHUE MHTEIIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOH K CaMOOOPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATUIO PEIIeHUH, CIOCOOHON ananTUpOBaThCA K
OBICTPO MEHSIOIIUMCS YCIOBHM KHU3HH;

— HaIpaBJICHHOCTh OOYYeHHMs Ha CHUCTeMaTH4ecKkoe mpuoOlIieHue oOyJaromuxes K
CaMOCTOSITEJIBHOM ~ IO3HABaTEIbHOM  JEATEIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHUS,
(OpMUPYIOLTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH;

— olecreyeHue YCIOBHM, CIOCOOCTBYIOIIMX NPUOOPETEHUIO OOY4YaroIIMMUCS OIbITa
pa3HOOOpa3HON NIeSATETbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIHi ), IMEIOLINX YHUBEpPCAIbHOE 3HAYSHUE /ISl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue odmelt GpyHKIMOHATBHOM U €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSACHATh M OLICHMBATH SIBJICHUS OKPYXKAIOIIETr0 MHpa, UCHOJb3Yys 3HAHUS U



OTIBIT, TOJYYEHHBIC TPU W3YYCHUH XUMHUHU, MPUMEHATh HMX TPU PEIICHUH MpoOieM B
IIOBCEITHEBHOM KU3HU U TPYLOBOU ACIATECIBHOCTH;

— (hopmupoBanue y 00y4arommxcsi ryMaHUCTUYECKHX OTHOIICHUH, TOHUMaHUS [IECHHOCTH
XUMUYECKUX 3HAHUHU Il BBIPAOOTKU SKOJOTUYECKH IIEIECO00pa3HOro TMOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEJISIX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOLIECH MPUPOIHOMN
Cpelbl;

— pa3BHUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
pOQHIIS ¥ HAMPABICHHOCTH JalbHEHIIIEro oOydeHusl.

OO1ee yuCiIo yacoB, OTBEAEHHBIX Ui U3YYEHHsS] XMMHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBiseT 136 gacos: B 8 kinacce — 68 gacoB (2 gaca B Hezeno), B 9 kinacce — 68
4acoB (2 yaca B HEJICIIO).

CIIEHHU®UKA MTPENNOJABAHUA MPEJIMETA «XUMMSI» JJISI IETEHW C OB3

[Ipn peanuzauuu afanTUpoBaHHON pabodeil mporpammsbl s oOywaromuxcs ¢ HOJA
(BapmanT 6.1) ucnone3yercs denepanbHas padbodas mporpamMma y4eOHOTO MPEAMET « XUMHUSI»,
npenycMoTpeHHast  (enepaibHOM  00pa3oBaTeNbHON  MpOrpaMMONM  OCHOBHOTO — OOIIEro
obpazoBanus (manee - DOIT OOO0).

AnanTupoBaHHBIE pa0oYHe MPOrpaMMbl MOTYT OBITh AJalTHPOBAHBI C YYETOM OCOOBIX
00pa3oBaTeNbHBIX MOTPEOHOCTEH OOYyJarONIMXCs, WX BO3MOXXHOCTEM M OTpaHUYCHUH,
oOycnoBieHHbIX aBurareabHbiMu HapymeHusmu. (I1. 160.1.; 160.2. [Ipukaza MunnpocsenieHus
Poccunm ot 24.11.2022 Ne 1025 «OO06 yrBepxkaeHuu ¢enepanbHON aganTUPOBAHHON
00pa3oBaTeIbHOM MPOTPaMMBl OCHOBHOTO OOIIero oOpa3oBaHUs Ui OOYyYarolIuxcs ¢
OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 370POBbSI».)



COJEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosinde BemiectB. [lonstue o
METOJ1aX MO3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U coKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KomnnuectBo BemectBa. Monb. MonsipHass macca. B3auMocCBsI3b KOIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COCTMHEHUH.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIeCTB. XUMUYeCKre ypaBHeHUs. Kilaccudukanus XUMUUECKHX PeaKIuid
(coenuHeHws, pa3IoKeHUs, 3aMeleHnsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHHWEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMI0IeHe (Pr3nuecKux (TUTaBJICHUE BOCKA, TasSTHUE JIBIA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHHM, HaOIIOACHIE
U ONHCAaHME TPU3HAKOB TMPOTEKaHUS XHMMHUYECKMX peakuui (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss cCMeceil: ¢ TMOMOINbI0 MarHuTa, (UIbTpOBaHUE, BBINAPUBAHHUE, TUCTHILISALIMS,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pE3yNbTaTOB MPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacraBuTe/ I HEOPraHNYeCKNX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3iaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl MONydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMelnieHHocTu. KpyroBopot kuciopoaa B mpupoje. O30H — ajuioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TermoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — nsnemeHT u mpocroe BemecTBo. HaxokneHue BoxopojJa B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MmotyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeEUIECTBa B
pactBope. XumMudeckue cBOWcTBa BOJbl. OcHOBaHUsS. Poiib pacTBOPOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B IpHUpoOJE. 3arps3HEHUE NMPUPOAHBIX BoA. OxpaHa U OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3nyecKue U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydyeHne okcumaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukamnus kucnor. Homenknarypa kuciot. @U3NUYECKUe U XUMHYCCKUC
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJyYeHHE, COOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasaMu OKCHJIOB W OIHCAHWE WX CBOMCTB, TMOJy4eHHE, cOOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, uccnenoBaHue OCOOEHHOCTEH PACTBOPEHHMsS BEIIECTB C Pa3IMYHON PacTBOPHUMOCTBIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEOBaHHEe OOpa3l0B HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KJIAcCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpanu3aluM, I[OJYy4eHHE HEepPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpaesieeBa. Ctpoenne aToMOB. XMMH4YeCKas ¢BfA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUIBI U THUIPOKCHIBI.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIbI ATEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
[Tepuonnueckont cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIs pa3BUTHA Hayku U npaktuku. . 1. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHCIICHUS U BOCCTAHOBJICHUSI. OKHUCIUTEIU U BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEaKLUi (TOpEeHUe, PEaKIUK Pa3IoKCHHs, COCTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSTHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHITHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, DOJIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIUJ, HN30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MuHEpalbl, TOPHBIE TOPOABI, TOJIE3HBIC
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIECTBAa OT THIMA KPHUCTANIMYECKOW pPEmETKH U BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEILIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHAOTEPMHUUYECKHE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUUYEeCKOM paBHOBecHHM. @DakKTOpbl, BIHUSIONIME HA CKOPOCTb
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakunu. CoCTaBiI€HHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaxkuuil ¢ UCIOIb30BaHUEM METO0/1a MIEKTPOHHOIO OajlaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakiun moHHOro OOMeHa. YCIIOBHUS MPOTEKAHUs pEaKIUii MOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PAcTBOPOB BEIIECTB, MpOIlecca TUCCOLUALUU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHHE Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIMINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  Xuopoojopod. CoisHas — KHCIIOTa, XUMHYECKHE CBOWCTBA, IIOJIyUEHHUE,
npuMeHeHue. [leiicTBre Xjopa U XJI0poBOJOPOIa Ha OPraHu3M YeloBeKa. BaxkHelue Xaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MYECKHe CBOMCTBAa IPOCTBIX BEILIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJOB. CepHas KUCIOTa, (GU3MUYECKUE U XMMHUYECKHE CBOICTBa
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoAe. XHUMHMYECKOE 3arps3HEHUE OKpYXKalolleh Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHHsA. A30T, pacupocTpaHeHuWe B Mpupojae, (QuU3MUecKHue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIIECH Cpelibl COCTUHEHHUSIMHU a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nveckue M XMMHYECKHE CBOICTBa, mosyudeHue. Vcmosip3oBanue ¢ocharoB B KadecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupojie, pu3uvecKkre U XUMHIECKHE cBOMCTBa. AncopOmmsi. KpyroBopor yriepoja B mpupoe.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIC OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTe3a TII00aThHOTO TOTEIUICHHUs KIIMMaTa, MapHUKOBBIN 3¢ (dekT. YrompHas KUCIOTa U €€
conM, WX (pU3MUECKHMe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COSAWHEHHSX YTiepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [IoHATHE 0O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJH B JKH3HH 4YelOBeKa. MarepuaibHOE E€IMHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemHus (IV) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3MYeCKue U XUMHUYECKHE CBONCTBA rajoreHOB M MX COETUHEHHH (BO3MOMXHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3y4EHUE XUMUUYECKUX CBOMCTB pa30aBICHHON CEepHOMN
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKE BHAEOMATEpUAJIOB), 00Opa3aMu a30THBIX U POocOpPHBIX yA0OpeHuH,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHICTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIb0 (BO3MOXKHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM NPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHHe
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COEAUHEHUS.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTaminyeckas CBA3b M METAJUIMYEeCKas KpUCTAJUTNYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
UX TIPUMEHEHUE B OBITY M IPOMBIIILIEHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUS U Kanus. [Ipumenenue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHus W Kaiablus. BaxkHelmne coeauHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aToOMa, HaxoXJaeHue B mpupoje. Ousnueckue u XMMUUECKHE CBOWCTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xenesa (1) m xemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCUIA KaJbIUsl U HATPUS C BOJOM (BO3MOXKHO MCHOJIb30BaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJlbLus, aTIOMUHUS, [IMHKa, kerne3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMUHUS U THJIPOKCUIA IMHKA, PEICHUE SKCIEPUMEHTAIBHBIX 33/1a4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas moMomip MpuU XUMHUYECKHX OXKOTrax H
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHrne 00pa3loB MaTepuanoB (CTEKIIO, CIIJIaBbl METAJLIOB, MOJIMMEPHBIE MaTePHAIIBI).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, TEopus,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

®dwusmuka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIUJ, HW30TOIBI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
TUIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHUE BEIECTBA, ras,
pacTBop, pPacTBOPHUMOCTb, KpPUCTAJUIMYECKass pEHIETKA, CIUIAaBbl, (PU3MUYECKUE BEIHMYUHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, runpochepa, MuHeEpanabl, TOPHbIE MOPOJbI, IOJIE3HbIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBHOW JICATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpPaBWJIAMH ¥ HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3UTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMbITA JESITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMAIUel O MEepPeIOBbIX TOCTHKCHUAX M OTKPBITHUIX
MHUPOBOI U OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPE/CTABICHUS O COIMANBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOM M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HOI COBMECTHOM JEATEIBHOCTH P BBIMOJHEHHN YUeOHBIX, I03HABATEIBHbIX 33124,
BBINIOJTHCHUM XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEACHHE M IOCTYIIKA CBOMX TOBApUIICH C MO3WIMU HPABCTBEHHBIX H
HPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIIUE OCHOBY IS
NOHMMAHMSl  CYIIHOCTH HAy4yHOHl  KapTHUHBI ~MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHs MPUPOJBI, B3AUMOCBS3SX YEJOBEKa C MPUPOAHOI cperoil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHUBBI, HAIPABICHHbIC HA IIOJIy4CHHE HOBBIX 3HAHHUN HO XHMUH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOM KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIENOBATENCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHUE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 370POBEIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 >KWU3HH, OCO3HAHUE TIIOCIEICTBHHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBmwI 0€30MacHOCTH MPH OOpAlEeHUH C XUMHUYCCKHMMH BEIIECCTBAMH B OBITY U peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MPEIMETHBIX 3HAHWA TI0 XHUMHH, OCO3HAHHBIM BBIOOP WHIWBUIYATBHOW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BHUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJTAITHPOBATLCS B TPO(HECCUOHAIILHOM Ccpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY (U3HMYECKOMY M TICHUXHYECKOMY 3JI0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXaIOUIEH MPUPOTHON CPENOH, ISl TOBBIIIECHUS] YPOBHS 3KOJIOTHYECKOMN
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATEIbHOM, KOMMYHUKATUBHON U COLIMAJIBHON ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPhIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJIsTUBHBIE), KOTOpbIe obOecrneyuBaroT (HOPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB M XMMUYECKUX PEAKIMi, YCTaHABINBATh IPUUYMHHO-CIIEICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1eIyKTUBHbIEC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yMEHHE TPUMEHATh B MPOIECCe MO3HAHUS MOHATHS (MIPEAMETHBIC U METAIPEIMETHBIC),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/lay, C Y4Y€TOM OTUX MOJEIbHBIX MPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHE WCIOJIb30BaTh MMOCTABJICHHBIE BOTPOCHI B KaueCTBE HHCTPYMEHTA IMO3HAHUS, a
TAaK)KE€ B KauyeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MpUOOpETEeHNE OMbITAa O IUIAHUPOBAHUIO, OPraHHM3aIlMd W TMPOBEICHUIO YUYECHUYECKHX
AKCIEPUMEHTOB, YMEHHE HAOIOIATh 32 XOJ0OM IPOIIecca, CAaMOCTOSATEIBHO MMPOTrHO3UPOBATH €TI0
pe3ynbrat, (GopMyIupoBaTh OOOOMICHWS W BBIBOJBI 10 pe3yabTaTaM MPOBEAEHHOTO OIBITA,
WCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIIAHHON paboTe.

Pa6ora ¢ undopmanueii:

YMEHHE BBIOUPATh, AaHATTM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM IMPEICTABIICHHSI, ITOJTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMY/ISIPHAS TUTEpaTypa
XUMHYECKOTO COJICP)KAHHS, CIPAaBOYHBIC TOCOOWs, pecypchl MHTepHeTa), KPHUTHYECKU
OIICHUBATH MMPOTUBOPEUUBYIO H HEJIOCTOBEPHYIO WH(OPMAIIHIO;

YMEHHE IPUMEHSTH Pa3JINIHBIC METOJIBI ¥ 3aMPOCKHI TIPH IMOMUCKE B 0TOOpe MHPOPMAITUU U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOMMBIX JUTS BBITIOJIHEHUS YICOHBIX U MTO3HABATEIBHBIX 33149
OTIPENICIEHHOTO THITA, MPHOOPETEHHE ONbBITa B OOJACTH WCIOJIE30BAHUS HH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTHBHOTO WCIOJIb30BAHUS PA3THUHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEIFHO BBIOMPATH ONTUMAIBHYIO (OpMy MpeaAcTaBICHUS
nH(OpPMAMA ¥ HWJUTFOCTPUPOBATH pellacMble 3aJa4l HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W AHAJTU3WPOBATH B IpOIlecCe y4EOHOH M HCCIEI0BATEIBCKOM
JESITSLHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUICHHOCTH, CETBCKOTO X031 CTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHBbIE YHUBeEpPCaJbHbIE yYeOHbIe H1eiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS IPEACTABIIATh MOJy4YeHHbIEC PE3YAbTaThl T03HABATEIHHON JIESATEIBHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOTO0 COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM IMO3HABATEIbHOU U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJMHAIIHMSI COBMECTHBIX JACHCTBHIA, ONpeAeNeHue KPUTEPHUEB 0 OIICHKE KayecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HaumOonee d¢¢eKTUBHBIE CIMOCOOBI  pelieHus y4eOHbIX U [O3HABaTENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBITIOJTHEHUH 33JaHUil ¢ Y4€TOM TMOJY4YEeHHsS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEI[ECTBAX U PEAKIUAX, OIEHUBATh COOTBETCTBHE MOJIYYSHHOIO pe3ybTaTa 3asBICHHON IENH,
YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IpeIaraeMble B YCIOBUU 33JaHUN.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX peE3ylIbTATOB 10 OCBOCHHIO OO0S3aTENBHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHoil pabodeld TporpaMMoll, BBIACTSIOT: OCBOCHHBIC



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEPIIPETALNY, IPEOOPAa30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaIUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMeCh (OJHOpOJHAsA U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIATETHLHOCTD, CTETICHh OKUCIICHHS, XHMHUUECKas peaKI[us, Kiaccuduxarus
peaKIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEaKIIuu
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CIIOM aToMa, aTOMHasi OpOWTal b, pagUuyC aroMa, XUMUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPU OTMCAHUH BEIIECTB U UX MPEBPAICHUH;

WCIIOJb30BaTh XUMUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHUsS (OpPMYT BEUIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPUHAJUIEKHOCTh BEIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHMMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHMX JJIEMEHTOB OT HX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTraapo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyarTh MOHATUS «rjaBHas monarpymma (A-rpymmna)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCTaB W 3apsija sapa, oOIIee YHCIO JJIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
spdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3JINYHBIX YCIOBUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHUYECKON PEaKIUu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IIO3HAHUS  —  HAOJMIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCyIod ®  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TIO BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB TI0 TOJTYYCHHIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y MPOBOJUTH XUMHYECKHE SKCIIEPUMEHTHI 110 PACcO3HABAHHUIO PACTBOPOB IIENIOUeH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K koHIly oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSATHUN: XMMUYECKHI 3JEMEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKAs] JMCCOLMAIUs, peakUWd HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJUIOTPONHUs, aM(POTEPHOCTh, XUMHUUYECKasi CBS3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPHU OMKUCAHUU BEIIECTB U UX MPEBPALICHHUIA;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOTO COCTaBa, IMPHHAUICKHOCTh BELIECTB K OMPEACIIEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAITTMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBath cMbica [lepuogudeckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnoboyHas mnoarpynmna (b-rpymma)», Mmanble W OonblIMe MEPUOJBI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB U PACHPEeNICHHE UX 10 IEKTPOHHBIM CII0sM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



e KJaccu(UIMPOBATH XMMHUYECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKUE
peakuuu (MO YMCIY W COCTaBY Y4YacTBYIOIIMX B PEAKLUUHU BELIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);

® XapakTepu3oBaTh (ONMUCHIBATH) OOUME M cHeuu(pUUecKue XUMHUYECKHUE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIAsi OTMIMCAHUE TIPUMEpPAMH MOJICKYJISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

® COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKON JUCCOLMAIIMU KHUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOATBEPXKAIONINX CYINIECTBOBAHHE TE€HETHYECKOW CBSI3M MEXKIY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

® PACKpBIBATh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIM MOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

® TIPOTHO3MPOBATH CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKHUX IPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

® BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO I MOJIIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

e coOmomaTh TpaBWJa TIOJB30BAaHUS XHUMHUYECKOW TOCYyIoH ¥ J1ab0opaTOpHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMpaHMIO ra3000pa3HBIX BEMIECTB (aMMHaKa M yIIIEKHUCIIOTO Tasa);

® [POBOJUTH PEAKIUU, MOATBEPKIAIONINE KaUYeCTBEHHBI COCTaB Pa3IMUYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

® T[PUMEHSATH OCHOBHBIE OMNEPALMU MBICIUTENBHON AESITETbHOCTH — aHaJU3 U CUHTES,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAHHUA — HaONIOJeHHWe, U3MEpPeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).

CIIEHUD®UKA POPMUPOBAHUA U PASBBUTUA YY I
Y OBYYAIOIIUXCA (BAPUAHT 6.1)

Crnenuduxa QopMHpOBaHUS M pa3BUTUS YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBHHA Yy
oOyuaromuxcsa ¢ HOJIA omnpenensercs ux HO30JI0TMYECKH O0YCIOBIEHHBIMU OCOOCHHOCTSAMU:
YPOBEHb pPa3BUTUS OOLIE W MeIKOH MOTOPUKH, MAaHHUMYIATHBHOH (QYHKIMH DYK,
pa3boOpUMBOCTG peYM M CBSA3aHHBIE C 3TUM KOMMYHUKAaTHUBHBIE TPYJHOCTH, OCOOEHHOCTH
M03HABATEIbHOMN U PErYIATOPHON chepsl.

IIpu BbIOOpe HampaBiaeHUH U (GopM y4eOHO-MCCIIEOBATENbCKOM U MPOEKTHOU
JeATeNbHOCTH HEOOXOAMMO YUYHUTHIBATh UX JOCTYMHOCTH JUIst oOydatommxcs ¢ HOJIA ¢ Touku
3peHusl  JBUTATEIbHBIX  BO3MOJKHOCTEM.  BBIpa)KEHHOCTH  ACTEHHYECKHX  IPOSIBICHUU
(HOBBIIIEHHAs: YTOMJIIEMOCTb, HCTOLIAEMOCTh BCEX HEPBHO-IICUXMUYECKUX IPOLIECCOB) Y
oOyyaromuxcs ¢ HOJIA npuBOAUT K CHUKEHHIO CaMOCTOSITEIBHOCTH B OpraHU3alluM y4eOHO-
HCCIIEI0BATENBCKONM M IPOEKTHOM JESITEIbHOCTH B CPAaBHEHUH CO 3/I0pPOBBIMHU cBepcTHHKaMu. K



Havaixy oOy4eHHUs Ha ypOBHE OCHOBHOTO 0OILIero 0oOpa3oBaHHWs, KaK IMPaBHIO, OHU €Ile He
001aJal0T HaBBIKAMU CAMOCTOSATEIBHOM PabOThI, TpeOyeTcs 3HAUMTENIbHAS OpPraHW3alMOHHAS
IIOMOIIb.

Heo0x0auMo0 mocTeneHHo pacmupsTh Bo3MoxHocTH obyuatomuxcs ¢ HOZIA B BbIOOpe
YPOBHS U XapaKTepa caMOCTOSITEIbHOW pabOThl, CHUXKasi CTENIEHb OPraHU3alMOHHOIO KOHTPOJIS
CO CTOPOHBI MEJAarorMueckux paboTHUKOB. HepaBHOMEpHBINH, IUCTapMOHUYHBIA XapakTep
(dbopMupoBaHHA OTICTBHBIX McUXuU4eckux GyHknuii obyuatrommxcs ¢ HOJIA ompenenser
cienn UKy pa3BUTHS YHUBEPCAIBHBIX YUE€OHBIX TTO3HABATEIBHBIX JICHCTBHA.

[Ipu nocranoBke 3a1a4, GOPMUPYIOIIUX ITO3HABaTeNbHbIE Y'Y /], HE00X0AMMO BKIIOYATh
B Y4eOHBI Mpoliecc YNpOIIEHHblE Y4eOHO-TIO3HABATEIbHBIE 3a/lauM, HMMEIOIINE PAKTHKO-
OpUEHTHUPOBAHHYIO HAMpaBJIE€HHOCTh M pEIIAeMble B pPA3IMYHBIX MPEAMETHBIX OO0IaCTAX;
OpraHM30BbIBATH CIlELHaIbHOE OO0ydeHHe '"mepeHocy" chOpMHUpPOBAHHBIX 3HAHMM U YMEHUU B
HOBBIE XKU3HEHHbIE CUTYallMH; IMpeAycMaTpUBaTh MCIIOJIB30BAHUE AJITOPUTMOB BBINOJIHEHUS
Pa3IMYHbIX BUJIOB 33/IaHUN ¢ KOHKpETHU3allMel JeCTBUI TPU caMOCTOATEIbHON padoTe.

VY o6yuaronuxcst ¢ HOJJA Ha ypoBHE OCHOBHOTO 0011ero oOpazoBanus pa3sutue Y'Y/
OCYILIECTBJISIETCSI C YYETOM BO3PACTHBIX JMYHOCTHBIX OCOOCHHOCTEH M crienu(UKU Pa3BUTHS
M03HABaTEIbHON CephbI.

Ha ypoBHe ocHoBHOTO o0Omero oOpazoBanusi y oOydarommuxcs ¢ HOJIA
KOMMYHHMKATHBHbIE y4eOHbIE JEHCTBUS CTAHOBSATCS MPUOPUTETHBIMHU. JTO CBSI3aHO C BEyIIEH
JMHUAEW pa3BUTHA Ha JaHHOM Bo3pacTHOM dtane. Iloapoctkm ¢ HOJIA nocrarouHo dvacto
UMEIOT HapyLIEHUs 3BYKOIPOM3HOCUTEIBLHONH CTOPOHBI PEUM Pa3sHOM CTENEHH BBIPAKEHHOCTH,
YTO KpaiiHe HeraTMBHO CKa3bIBAETCS HAa Pa3BUTHM KOMMYyHHUKanuu. [loaromy HeoOXoaumo mpu
IUTAHUPOBAHUM DPE3YJIbTATOB Pa3BUTUS KOMMYHUKATHUBHBIX Y4YEOHBIX NEMCTBUN YUHTHIBATH
TAHHYIO CHEIU(UKY.

PazButnio perynsatuBHBIX YVY]J] CHOCOOCTBYIOT Takue ydeOHBbIE 3aJaHHs, Kak:
IUTAHUPOBAHUE ATAIlOB BBINOJIHEHUS PaOOTHI, OTCIEKUBAHUS IPOJBMKEHHUS B BBINOJHEHUU
3ajaHus, coOmroneHust Trpaduka NOATOTOBKM W HPEJOCTaBICHUS MaTepuajoB, IOHUCKa
HEOOXO/JUMBIX PECypcoB, pacHpeneiaeHus OOs3aHHOCTEH M KOHTPOJIS KauyecTBa BBINOJHEHUS
paOotsl. [Ipennonaraercs, 4To K KOHILy OOy4€HHUsI HAa YpOBHE OCHOBHOI'O OOIIEro o0pazoBaHMs
oOyuaromuecst ¢ HOJIA OynyT BBINOJHATH 3a/laHUsl CaMOCTOSATENBHO WM NP MUHHMalIbHOM
[IOIIarOBOM KOHTPOJIE CO CTOPOHBI yuuTens. IIpu 3TOM BakHO y4UTBIBATh, YTO OCOOEHHOCTBIO
obOyuatontuxcs ¢ HOJA sBisieTcss HEpaBHOMEPHBIHM, AUCTApMOHHYHBIA XapakTep HapylleHUH
OTJEJIbHBIX NCUXUUYECKUX (PYHKIMI; BBIPa)KEHHOCTh ACTEHHYECKUX MPOSIBICHUN (IIOBBIIICHHAS
YTOMJIIEMOCTh, HMCTOIAEMOCTh BCEX HEPBHO-TICUXMYECKMX IPOLIECCOB); CHMXKEHHBIM 3amac
3HaHUH U IpeAcTaBICHUN 00 OKpYKaIOIIeM MUpE.

VYka3zaHHbIE 0COOEHHOCTH NMPHUBOJIAT K CHIKEHUIO CaMOCTOSTEIIBHOCTU B OpraHU3aluu
IIPOEKTHOM M JAPYrUX BUJOB JEATEIBHOCTH B CPAaBHEHHU CO 3J0POBBIMU CBEPCTHUKAMU.
KoHTponp €O CTOpPOHBI Y4uTENs JOJDKEH CHMXKATbCS IIOCTENIEHHO M HOCUTh OOJblle
OpraHu3allMOHHBIN XapakTep, korjga oOywaromemycss ¢ HOJIA 3amatoTcsi BpeMeHHBbIE PaMKH,
KOHTPOJIbHBIE TOYKH M MCIOJIB3YETCS CUCTEMA INEPUOJNYECKUX HAIlOMHUHAHUKA B pPa3HBIX
¢dopmarax.

IIpu noctanoBke 3a1a4, GOPMHUPYIOIIMX MTO3HaBaTeabHbIE Y Y /], He00X0IMMO BKIIOUATH
B Y4eOHBIM TMpolecC YINPOILIEHHblE Yy4eOHO-TIO3HABATeNbHbIE 33Ja4H, HWMEIOIIHE MPaKTHUKO-
OPUEHTHUPOBAHHYIO0 HAMpaBICHHOCTh M pEIIaeMble B pPa3IMYHbIX MPEIMETHBIX 00JacTsX;



OpPraHu30BBIBATH CIICHHAILHOE O0Y4EHHE «IIEepeHoCy» c(HOPMUPOBAHHBIX 3HAHUM W YMEHUH B
HOBBIC >KM3HCHHBIC CHUTYyallUH; IPELyCMAaTPUBaThb HCIIOJIb30BAHUE AITOPUTMOB BBIIIOJHEHHUS
Pa3IMYHbIX BUJIOB 331aHNUN ¢ KOHKPETU3ALUEHN IEHCTBUI PU CaMOCTOSITENILHOM padoTe.

VYdeT gaHHBIX MPUEMOB IMEAArOTHYECKON pabOoThl COBMECTHO C BBICTPOCHHOM CHCTEMOM
II03HABATENBHBIX 337a4 HAa BCEX YPOKaxX M BO BCEX BHJAX JEATEIBHOCTU IO3BOJIMT Pa3BUTh Y
oOyyJaromuxcs c HOIA ITI03HABATEJIbHBIC yueOHbIe JICUCTBHSI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0,5 (20 mun) bubnuorexa [JOK
' MPAKTUYECKOU JIeATeTLHOCTH 0,5 (20 muH) https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 (40 yirm) bu6moreka [IOK
peakuuu https://m.edso00.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3nyx. Kucnopoa. [Tonsitue bubnuoreka [IOK
2.1 6 0,5 (20
00 oxcruaax (20 varmir) https://m.edsoo.ru/7f41837c
99 Boaopoa. Ilonsitue o kucnorax 8 0,5 (20 Mun) bu6mmoreka [IOK
U COJISIX https://m.edso0.ru/7f41837c
Bopna. P T 0
53 ona. Pactopel. [lonsiTe o 5 0.5 (20 M) 0,5 (20 ym) bubmuoreka [JOK
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 11 0,5 (20 0,5 (20
HEOPraHWYECKUX COCAMHEHUM (20 warmir) (20 varmir) https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [IOK
' XAMHUYECKHX d5ieMeHToB 1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
X .
3.2 o::cn I;e;;( ajﬂiﬂ% 8 1 (40 mum) bubamorexa [OK
' HTER https://m.edso0.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC pCAKITNN
bubmmoreka [{OK
Hroro o pasaeny 15 https://m.edso0.ru/7f41837c
PezepBHoe Bpemst 3 bubamorexa LHOK
P P https://m.edso0.ru/7f41837c
BIIEE KOJIMYECTBO YACOB I10
OB Ol 68 4 (120 mun) 6 (120 mun)

[TPOI'PAMME



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

9 KIIACC

KosmmuecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (U poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 0,5 ( 20 M) bubnnorexa [JOK
OCHOBHBIX pa3/esioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAS JUCCOLMALIHS. 8 0,5 (20 wm) 0,5 (20 wm) bubnuoreka [IOK
XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/uibl M UX COeIUHEHUS
51 OO6mrast XapaKTepUCTUKAa XUMHUUYECKHUX 4 0,3 (15 wm) bubnuoreka [IOK
anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 Bubmmorexa LIOK
' PyibL. 4P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO11ast XapakTepUCTUKAa XMMUYECKUX Bu 1OK
nonMoTeKa
2.3 VA- LA 7 0,5 (20
DIEMEHTOB rpynbt. A30T, pocop H ux (20 mus) https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX 0,5 (20 mun)
2.4 anemeHToB |VA-rpynnsl. Yrieposa u 8 1 (40 mun) 0,5 (20 muR) Bu6mmorexa LIOK
' . PYHTIBL post ’ https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTMHEHHUS
Hroro no paszneny 25



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
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obumpe cBoHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
0,5 (20 mun) bubmuoreka [JOK
. i 1 14
3.2 Bakneiiiye MeTaibl U UX COEIMHEHUS 6 (40 mun) 0.5 (20 ) httos://m.edsoo.ru/7f412636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BelecTBa n MaTepurabl B )KU3HU YeJIOBEKa 3 brbmmorexa [OK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMs 3 bubnmorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 (120 muH) 7(135 muH)



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

IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka KonrtpoJbubie IIpakTHyeckue H3YYeH
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI us
pecypchl
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bubmmoreka [IOK
yenoBeka. Tena u BeecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorera [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 0.5 (20 M) bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa 1 cMech. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 0,5 (20 mun) bubmmorexa [IOK
a . PHMEp ' https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bubmuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubnuoreka [JOK
(CUMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U croXXHBIE BEllleCTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1 Bu6mmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH NOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas ¢o a. BanentHoc
v 2 popyz JICHTHOCTS https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX AJICMEHTOB

11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuoreka [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEUHEHUH https://m.edsoo.ru/ff0d350c

13 Konunuecto Bemnecta. MoJib. bubmmoreka [IOK
Mounsprast macca https://m.edsoo.ru/ff0d5230

14 ®Ou3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMHUecKasi peakius https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky n ycnoBHsI MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl

17 BEIIIECTBA 10 YPABHCHHUSIM XUMHUYECKUX Bubmmorexa [JOK

m . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanus XuMuuecKuX peakiiuii
18 (coenuHEeHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-

19 sHIMKIoneauct. O600IeHNE 1 bubmuoreka [JOK
cUCTEMAaTU3alMs 3HAaHUH 110 TEME https://m.edsoo.ru/ff0d40c4
«BerecTBa 1 XUMUYECKUE PEAKITUM»

KonTtponbHas padorta Nel o teme

20 p p 1 (40 Mun) bu6mmoreka [JOK
«BelecTBa U XUMHUYECKHUE PEAKLIUI https://m.edsoo.ru/ff0d4290

21 Boznyx — cmech rasos. CoctaB bubnuorexa [IOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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Bo3ayxa. Kucinopox — anemeHT u
npocroe BeuecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KACII0POAA (peAKLLILH OKUCICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MMoJTydeHust KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorera [JOK
patTop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckon
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXHUMHUYECKOM YPABHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKITUIX
TormmBo (HeTh, yroiab U METaH).
25 3ar ﬂsHeéHeqllm . a, CIIOCOOBI zzro bubmorexa OK
P HyXa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «[Tomyuenue u cobupanue Kucaopoaa 0,5 (20 mun) Bubmmorexa [JOK
i - p poaa, ' https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
08 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bojiopoja. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE O IHETOTAX 1 COLIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl mosryyeHus BOAOPOaa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 [Ipaktuyeckas padora Ne 4 o reme 0,5 (20 ym) bubnuorexa [IOK

«ITonyuenue u cobupanue Bo10po/a,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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HU3YyYECHHUE ETO CBOMCTB)

MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus o00béMa, KOJIMYecTBa
33 BEIIECTBA ra3a I10 €ro U3BECTHOM bubnmorexa LHOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brraucinenust 008M0B ra3oB 1o
34 ABHEHUIO PEAKIIMH HAa OCHOBE 3aKOHA bubnmorera [TOK
P .. peattt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHUI I'a30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJEI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 06 bubmuorexa [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputeis. HacelmeHHbIE
37 u HI;HaCI)I peHHBIIe) aCTBOPEI MH;CCOBaSI bubmmorexa [OK
m P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTruueckast pabota Ne 5 o Teme
«[IpurorosiieHre pacTBOPOB C bu6 OK
38 PUTOTORICHUE PacIBopoB & 0,5 (20 mum) uomoreka 1
OIpeaeIEHHON MAacCOBOM AoJien https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
Kourponbsnas pabora Ne2 o teme
39 P p 0,5 ( 20 ) bubmuoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenne u XuMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(pOTEPHBIX bubmnorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, K1accuduKaims, bu6nmoreka [JOK



https://m.edsoo.ru/ff0d542e
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https://m.edsoo.ru/ff0d587a
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XuMu4eCKHe CBONCTBA bubmuorexa [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee?
Conu (cpennue): HOMEHKIATypa, bubnuorexa [JOK
46 CrOCOOBI MOJTyYEHU s, XUMUYIECKHE https://m.edsoo.ru/00ad947
CBOMCTBA 4
[IpakTnueckas padota Ne 6. Pemenue
bu6moreka [IOK
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
47 0,5 (20 mun) https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACCHI HEOPTaHUIECKHIX c
COEIUHEHUIN B
bu6mmoreka [IOK
I'eneTnveckas CBsI3b MEXKIY KJIaCCaMH
48 . https://m.edsoo.ru/00ad9a5
HEOPraHUYECKUX COCTMHCHUI 0
O06o001IeHNEe B CHCTEMAaTH3alKs 3HAaHUT bubmuoreka [JOK
49 1o Teme «OCHOBHBIE KJIaCChI https://m.edsoo.ru/00ad9cb
HEOPraHUYECKUX COCAMHCHUI 2
KonTtponsnas pabora Ne3 mo teme bubnunoreka [JOK
50 "OCHOBHBIE KJIACChl HEOPraHUYECKUX 0,5 ( 20 mun) https://m.edsoo.ru/00ad9el
coequHeHun" a
[TepBbie OTBITKH KIacCU(pUKAITIU
51 XUMHUUYECKHUX AJieMeHTOB. [lonsTre 0 bubmmorexa [JOK
) https://m.edso0.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
59 [lepuoanueckuii 3aKoH 1 bu6mmoreka [JOK

Hepnozu/meCKas[ CUCTEMA XUMHUYCCKUX

https://m.edsoo.ru/00ada52
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anemeHTOB J[. 1. Menaeneera c
bubmuoreka [JOK
53 [Iepuoasl, rpynmsl, HOATPYIIIIEI https://m.edsoo.ru/00ada52
c
bubmmoreka [{OK
Crpoenue atomoB. CocTaB aTOMHBIX
o4 https://m.edsoo.ru/00ada34
saep. M3oTonsl ”
CrpoeHue 3JIeKTPOHHBIX 000JI049eK bubnnorexa [JOK
55 aToMOB 3JieMeHTOB [leproanueckoit https://m.edsoo.ru/00ada6b
cuctemsl /1. 1. MenpeneeBa c
XapakTeprucTUKa XUMHIECKOTO
bu6moreka [IOK
3JIEMEHTA TIO €T0 TMOJIOKECHHIO B
56 . https://m.edsoo.ru/00adag82
[Tepnoanueckoii cucreme [1. U. 4
Meunneneena -
3nauenue [leprnoandeckoro 3akoHa ajis
bu6mmoreka [IOK
pa3BuUTHs Hayku U ipakTtuku. /1. .
57 . https://m.edsoo.ru/00ada96
MenpeneeB — y4€HBIH, TTEaror u o
TpaXIaHUH -
bu6mmoreka [JOK
DIEeKTPOOTPHUIIATEIILHOCTH ATOMOB
58 https://m.edsoo.ru/00adaab
XUMHUYECKUX DJIEMEHTOB g
bubnuoreka [JOK
59 HNoHHas xumu4eckas CBs3b https://m.edsoo.ru/00adac3
4
bubmuoreka [JOK
KoBaneHTHas nojsipHas XuMu4eckas
60 https://m.edsoo.ru/00adaab
CBSI3b
8
61 KoBanenTHas HenossipHast XUMHAYECKast bubnuorexa LIOK

CBA3b

https://m.edsoo.ru/00adaab
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9

62

CreneHp OKUCIICHUA

bubmuoreka [JOK
https://m.edsoo.ru/00adae2
8

63

OKHUCITUTEIIbHO-BOCCTAHOBUTEIIbHBIC
peakinuu

bubmmorexa [{OK
https://m.edsoo.ru/00adb07
6

64

OKHUCIINTEIN U BOCCTAHOBUTEIHN

bubmmoreka [{OK
https://m.edsoo.ru/00adb07
6

65

KonTtponbnas pabora Ne4 no teme
«CtpoeHue atToMa. XMMHYECKas CBA3b)»

1 (40 mun)

bu6moreka [IOK
https://m.edsoo.ru/00adb48
6

66-68

O00011IeHre U cUcTEMaTU3aINs 3HAHUN

bu6moreka [IOK
https://m.edsoo.ru/00adbh33
c

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ch
2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

4 (120 mun)

6 (120 mun)
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9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Jara

Ne undposbie

Tema ypoxa KonrpoabHsbie IIpakTuyeckue | H3Yy4YeH
n/n Bcero o0pa3oBaTejibHbIE

padoThI padoTsbI ust
pecypchl

[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHUYECKUX AemMeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 Bubmmorexa [JOK

i https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckoil CBSI3U U THUIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «[ToBTOpEeHue u yrnyOneHue 3HaHUMA 1 0,5 (20 mun)

OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 eakuu. ITIoHsITHE 0 TOMOT'€HHBIX U 1 bubmnorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKIHIX

8 [ToHsATHE O XUMHUYECKOM PAaBHOBECHH. 1 bubnuoreka [IOK



https://m.edsoo.ru/00adb59e
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@DaKTOpBI, BIUAIOIIAE HA CKOPOCTh
XMMUYECKON PEAKLUU U MOJI0KEHUE
XUMHUYECKOTO PABHOBECHS

https://m.edsoo.ru/00adc28¢c

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2EKTPONUTHYECKOU
10 nuccornmanyi. CHIIbHBIE U ClIa0bIe bubmmorexa [TOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMonnsie ypaBHEHUS peaKIui bubmmorexa [TOK
yp peaxtt https://m.edso0.ru/00add448
XUMHYeCKHe CBOMCTBA KHUCIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUH bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITIT
XUMHUYEeCKHe CBOMCTBA COJICH B CBETE
13 NpeacTaBIeHUH 00 bubmiorexa HOK
et . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
bu6mmoreka [IOK
14 I1 e e el
ORATHE O THAPOIHSE COTCH https://m.edsoo.ru/00add9d4
O0o001Ienre ¥ cucTeEMaTU3 AL
15 3HAHUH 10 TEME bubmorexa LHOK
https://m.edsoo.ru/00addd12
«INEKTPOIUTUYECKAS TUCCOITAALIHS
[IpakTuueckas pabora Ne 1.
16 «PernreHne 3KCepUMEHTaTbHBIX 0,5 (20 mun) bubmmorexa [JOK
p ' https://m.edsoo.ru/00addbfa
3a71a4»
KonTponeHas padota Ne2 o teme
17 «ONEeKTPOIUTUYECKAS TUCCOLIUALINS 0,5 (20 mun) bubmmorexa [JOK
P g HHAIL ' https://m.edsoo.ru/00addecO
XUMUYECKUE peakllii B pacTBOpax»
18 OO11ast XxapaKTepUCTHKA raJIOT€HOB. bubnuoreka [IOK



https://m.edsoo.ru/00adc28c
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XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJiopa

https://m.edsoo.ru/00addfe2

Xnoposojopoa. CossiHast KUCIIOTA,

bubmmoreka [{OK

19 XHMHUYECKHE CBOMCTBA, MOJIyUYEHHUE,
ya https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[Tomy4eHne COJITHON KUCITOTHI 0,3 (15 Mun) bubmorexa HOK
YHCHpE 6077 ’ ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brrurcnenus o ypaBHEHUSM
21 XUMHYCCKUX PEaKIHi, eCITH OJHH U3 bubmorexa HOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
29 OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHeHU N bu6mmoreka [IOK
B Npupoie. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo, cTpoeHue, (pusndeckue bubnuoreka [JOK
Y XMMHYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
. bu6mmoreka [JOK
25 (bu3HYEeCKre 1 XUMUYCCKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEaKIIUH, JIeKAIIHNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK

XUMHYECKOE 3arps3HEHUE
OKPY’KAIOILEN Cpelbl COEANHEHUAMHU
cepbl

https://m.edsoo.ru/00adec8a
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Briuucienne MmaccoBOM JOJIHU BBIXO4a

bubmuoreka [JOK

21 MIPOAYKTA pEaKL1 https://m.edsoo.ru/00adec8a
OO61rast XxapaKTepUCTUKA IJIEMEHTOB

08 VA-rpynisl. A30T, paclipoCTpaHEeHHE bubnuorexa [JOK
B IIpHUpoJe, (pU3nIecKue u https://m.edsoo.ru/00adeea6
XUMHUUYECKUE CBOMCTBA
AmMuak, ero ¢usnueckue u

29 XMMHUYECKHE CBOMCTBA, MOJIyY€HUE U brbmmorexa [OK

https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padota Ne 3 o Teme
30 «[TonyueHne aMMuaKa, U3yudeHHe ero 0,5 (20 muH) bubmorexa TOK
N https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHMSI B KQUeCTBE MUHEPATIbHBIX

32 ynoOpeHuit. XuMu4ueckoe Bubmmorexa [JOK

. https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIeH cpeibl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn bocdopa u
33 (boc:;)o;}))Ha;I KI/ICJ'I(}))Ta,(b(bI/II)BI/I(‘I\COCKI/IC u bubmmorexa [TOK

. https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyUYeHUE
Hcnonw3oBanue docdaToB B

34 KauecTBE MUHEPaIbHBIX YA0OpEHUH. bubnuoreka [JOK
3arpsi3HeHue NPUPOJHON CPEIb https://m.edsoo.ru/00adfc20
dbocdaramu

35 VYrnepon, pacnpocTpaHeHuE B bubnunoreka [JOK

npupone, (I)I/BI/I‘-ICCKI/IC 1N XUMHWYCCKHC

https://m.edsoo.ru/00adfd9c
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CBOICTBa

Oxcunpl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmmoreka [{OK

36
DKoyorn4yeckre mpoOIeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKCHOM yriepoaa (1V)
N bubnuorexa [JOK
37 VroJipbHas KACIIOTa U €€ COJIH
https://m.edsoo.ru/00ae006¢c
[IpaxTnueckas padota Ne 4 o Teme
"[Tonydenue yrieKucioro rasa. b K
38 ya yT. 0,5 (20 vum) nbnuoteka 11O
KauecTtBenHnas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavaNbHBIE TIOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHECHUSX YTIIepoia
bu6mmoreka [IOK
40 Kpemuuii u ero coeTnHeHHS
P A https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Pemenue
JKCIIEPUMEHTAJIFHBIX 33124 IT0 TEME buo OK
a1 piA A 0,5 (20 M) nomotera I
«Baxnennne HeMeTaJlJIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUSD»
KontponpHas padota Ne3 o teme
. bubnuoreka [JOK
42 «Baxueime HeMeTauIbl U UX 1 (40 mun)
https://m.edsoo.ru/00ae0el8
COCTUHCHUS»
OO61rast XxapaKTepUCTUKAa XUMHUYECKHUX
3JIEMEHTOB — METaJIJIOB.
43 Metannuueckas CBSI3b U bu6mmoreka [JOK

METaJUIMYECKasl KPUCTAJUTMYECKAS
pemérka. Pu3nyeckue CBOKCTBa
METaJJIOB

https://m.edsoo.ru/00ael103e
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XUMHYECKHE CBOMCTBA METAJIOB.

44 DIEKTPOXUMHUUECKUI PsI bubmorexa LIOK
P o P https://m.edso0.ru/00ae1156
HaNPsDKCHUN METAIIJIOB
OOmire cnocoObl MOTyYeHUs
metauioB. CruiaBel. Beruucienus no
45 aBHEHUSIM XMMHWYECKHUX PEaKUU bubnorexa [TOK
yp DAL, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKHUT
MIPUMECH
46 IloHsiTHe 0 KOPPO3UU METAIIOB bubmiorexa HOK
PP https://m.edso0.ru/00ael1278
bu6moreka [IOK
47
Llenotrere Merauis! https://m.edso0.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJTus https://m.edso0.ru/00ael4b?2
49 [[lerouyHO3EMENTBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edso0.ru/00ael5e8
50 Baxkueiiine coe fUHEHNUS KaIbIIH bubmmorexa [OK
a t https://m.edsoo.ru/00ael5e8
51 O000111eHNE U CUCTEMATH3ALMS
3HAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnmuoreka [JOK
YCTpaHEHHUs https://m.edso0.ru/00ae1886
ITpaxTtrueckas padora Ne 6 o Teme
53 ")IIZéCTKOCTL BOpLI 1 METOJIBI €€ 0,5 (20 mun) bubmmorexa [JOK
; 8 8 ' https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [JOK
54 An I
FOMIHIH https://m.edsoo.ru/00aelc64
55 AmdotepHble cBOICTBa OKCHIA U bubnuoreka [IOK
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THJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmuoreka [JOK
https://m.edso00.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJTH JKeTe3a bubnuorexa [JOK
(I u xenesa (I11) https://m.edsoo.ru/00ae35e6
O06o00meHre U CHCTEMaTH3aITHS
58 3HAHUH 10 TeMe «MeTallIbl ¥ UX
COCTMHCHUS
[Tpaktuueckas padota Ne 7. Pemenue
59 3KCHepI/IUMeHTaJ'II)HI)IX 3a7a4 II0 TEME 0,5 (20 w) bu6mmoreka [IOK
«Baxnenmnne MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brrurcnenus o ypaBHEHUAM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
50 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COIEPKUT MpuUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa TIPOTYKTA
peakuu
O0o00IIcHNE B CHCTEMAaTH3aLIH
61 3HaHHUM 10 TeMe «BakHewmme
METaJUIBl U UX COCOUHCHHUS
KontponbHas padorta Ne4 o reme
62 «Baxuenme MeTaIbl ¥ UX 1 (40 mun)
COCTUHCHUS»
63 BemectBa u matepuansl B bu6mmoreka [JOK
MOBCEIHEBHOM JKU3HU YeJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK

OKpYXarollen cpebl

https://m.edsoo.ru/00ae4270
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65 Ponps xumuu B perieHun 1 bubmuoreka [JOK
IKOJIOTHYECKUX MPOOIeM https://m.edsoo0.ru/00ae4270
bubmmoreka [{OK
https://m.edsoo.ru/00ae0dOa
66-68 O06o01IeHre U CHCTeMAaTH3aIus 1 bubnmoreka [JOK
3HAaHUN https://m.edsoo.ru/00adb33c
bubmmoreka [{OK
https://m.edsoo.ru/00ad9cb2
BIIEE KOJIMYECTBO YACOB I1
OBl oI CTBO FACOBTIO 68 4 (120 mun) 7 (135 mun)

[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

1. Xumus 8. Yuebnuk /I'abpuensa O.C., OcrpoymoB WN.I'., Cnagkos C.A., AO «13aaTensCcTBO
«IIpocsemenne»
2. Pabouas Terpazap. 8 kimace (aBtopsl O. C. 'abpuensn, C.A. Cnaakos).
3.Terpamgp s 1mabOPaTOPHBIX OMBITOB W MpaKkTH4YecKux paboT. 8 kmace (aBroper O. C.
I'aOpuensn, .B. AkcéHoBa).
4. Xumus 9. Yueonuk /T'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A., AO «/3naTenbcTBO
«IIpocsemenue
5. Pabouas Tetpane. 9 xknacc (aBtopsl O. C. I'abpuensn, C.A. Cnagkos).
6. Terpanp m1st 1TaOOPAaTOPHBIX OMBITOB M MPAKTUYECKUX padoT. 9 xmacc (aBropsl O. C.
I'aGpuensin, 1.B. AkcéHosa).

METOJAUYECKHUE MATEPHUAJIBI JJ151 YYUTEJIA

1. Xumus 8. YueOnuk /I"abpuensa O.C., OctpoymoB U.I'., Cnankos C.A., AO «13naTenbcTBO

«IIpocsemenue

2. Meromunueckoe mocobme. 8 kmacc (aBtopel O. C. T'abpuensn, W.I'. Octpoymon, C.A.
Crnankos).

3. Xumus B Tecrax, 3amavyax W ynpaxHeHusX. 8-9 kmacc (aBtoper O.C. T'aGpumensu, 1.B.
Tpury6uak).

4, Xumus 9. Yueonuk /I"abpuensa O.C., OctpoymoB N.I'., Craakos C.A., AO «M31aTenscTBO
«IIpocsemenue»

5. Metomnueckoe mocobue. 9 kmacc (aBropel O. C. Tabpuensn, W.I'. Octpoymon, C.A.
Crnanxos).

6. KonTpoasabie u nmpoBepounbie padboThl 8-9 kimaccel (aBTopel O.C. I'abpuensa, 1.B. JIsicoBa
r.r.).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. https://lesson.edu.ru/catalog. bubnuoreka 1uppoBoro 06pa3oBaTEILHOIO KOHTEHTA.

2. https://content.edsoo.ru/lab/subject/5/. MutepakTHBHBIC IPAKTHYECKHE U J1aOOPATOPHBIC
paboTHI.

3.https://uchebnik.mos.ru/main. MockoBckass ~ dJIeKTpoHHass — Imkoia  (Ombimoreka).
JIaGopaTopHbIe U MPAKTHUYECCKUE PAOOTHI, TPEHAKEPHI, TECTHI.

4. https://resh.edu.ru/for-pupil  Poccuiickas siaekTpoHHas MIKoJa (JEKIUH, ITPOBEPOUYHBIC
3aj[aHusl, YIPAKHEHHS, TECTHI).

5. http://www.alhimik.ru TIpencraBiieHsl creayroiue pyoOprUKU: COBETHl a0UTYPUCHTY, YIUTEITIO
XUMUH, CIIPAaBOYHMK (OYEeHBb OoJIbInasi moa0OpKa TaOJIHIl M CIIPaBOYHBIX MaTepHaJoB), BecEnast
XUMWUsI, HOBOCTH, OJIMIMITHA]IBI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPUYECKIX CBEACHMI)

6. http://www.hij.ru/ Xypaan «Xumus U KU3HB» TOHSATHO M 3aHMMATEJIbHO PacCKa3bIBaeT 000

BCEM HHTCPECHOM, UYTO MMPOUCXOAUT B HAYKEC U B MHUPEC, B KOTOPOM MbI JKHBEM.

7. http://chemistry-chemists.com/index.html DnexrponHbIil XypHan «XUMUKH ¥ XUMHSD». B
KypHaJle TPE/ICTABICHO MHOXKECTBO OIBITOB IO XHUMHHU, COACPKUTCS MHOTO 3aHUMATEIbHON
MH(OpPMAaIIHH, TO3BOJISIONICH YBIICYh YYCHUKOB SKCIIEPUMEHTAIBHOM YacThIO IPEIMETa.
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8. http://c-books.narod.ru Jluteparypa o xumumu.

9. http://1september.ru/. Kypuan «IlepBoe ceHTAOps» Uil ydyuTeNned W HE TONbKO. B HEM

IPEJICTABICHO OO0JIBIIOE KOJIMYECTBO PadOT YYEHHKOB, B TOM YHCIE M HCCIIEIOBATEIHCKOTO
XapakTepa.

10. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii 1IKOJIBHBIH MOPTad CO CChLIKAMU
Ha 00pa30BaTENbHBIC CAUTHI IO XUMUHU.

11. www.periodictable.ru COopHuK cTaTeii 0 XMMHYECKUX DJICMEHTaX, WILTIOCTPUPOBAHHBIH

AKCIIEPUMEHTAMH.
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IIpuaoxenue 1.

CucreMa OLEHKH JOCTHKEHHUS MIAHHUPYEMbIX Pe3yJbTAaTOB 0CBOEHUA
APII OOO ( BapuaHT 6.1)

Cucmemno-0esimenbHOCMHbIL  N00X00 K OIIGHKe 00pa3oBaTeNbHBIX JIOCTH)KCHUHN
MPOSIBISIETCS. B OlLIGHKe crnocoOHocTH oOyuaromuxcs ¢ HOJIA x pemenuto ydeOHO-
MO3HABATENBHBIX W Y4YEOHO-TIPAKTHUECKUX 3aJad C Y4YeTOM HX OCOOBIX 00pa3oBaTEIbHBIX
noTpedHOCTEH.

Vposneswiti  nooxoo0 TO3BOJAET 3apUKCUPOBATH pa3HbIE YPOBHU  JIOCTH)KCHHS
oOyuaromumucs ¢ HOJA mnmanupyeMbix pe3yiabTaToB (0T 0a30BOrO O IMOBBIIMIEHHOTO), C
YUETOM HHIUBUAYAJIbHBIX BO3MOXHOCTEH OOYYalOIIUXCS C JBHUraTEeIbHBIMH HAPYIICHHSIMH.
Ogagenne 6a30BBIM YPOBHEM SIBIISIETCS JOCTATOYHBIM JJIS TIPOJIOJDKEHUS] OOYUEHUS M YCBOCHUS
nocieayromero marepuana odydarommumucs ¢ HOJA.

Komnnexchvlii nooxo0 3aKiio4aeTcsi B OIEHKE TpeX TPYII Pe3ylbTaToOB: MPEIMETHBIX,
JMYHOCTHBIX, METANpPEAMETHBIX (PETYIATUBHBIX, KOMMYHHKATHBHBIX ¥ TI03HABaTEIbHBIX
YHHUBEPCAIBHBIX YUEOHBIX JEHCTBHIA), HCIIOJIB30BAHUS KOMIUIEKCA OICHOYHBIX IPOLEAYP
(crapTOBOM, TeKylled, TeMaTH4YEeCKOH, MPOMEXYTOUYHOM) KaK OCHOBBI JJISl OLEHKU AMHAMHMKHU
WHIMBHIYAIBHBIX 00pa30BaTEbHBIX JIOCTHKCHWH (MHIMBHUIYaTbHOTO TIporpecca) H JUis
UTOTOBOM  OIICHKH, WCIOJBh30BaHUS KOHTEKCTHOH wH(popMmamuu (00  0COOSHHOCTSAX
oOyJaromuxcst C JBUTaTeIbHBIMU HapyIIESHUSIMH, YCIOBHSIX M TIporiecce oOydeHus W Ap.) s
WHTEPIPETAIIMHA TOJyICHHBIX PE3YJIbTaTOB B IIEJSX YIPABICHUS KadyeCTBOM OOpa30BAHMS,
WCTIOJIH30BaHUST Pa3HOOOPA3HBIX METOJIOB U (POPM OIEHKH, B3aUMHO JIOTIOJHSIONINX APYT Apyra
(cTaHAapTU3MPOBAHHBIX YCTHBIX W MHUCHMEHHBIX pPadOT, MPOEKTOB, MPAKTHYECKUX padoT,
CaMOOILIEHKH, HAOMIOACHUS U JAp.) C YYETOM JBUTaTEIbHBIX, PEUEABUTATEIbHBIX U CEHCOPHBIX
HapyIIeHUH y 00yJaroImuxcsl JaHHON KaTerOpHUH.

JUis OLEHKH JOCTHKEHHs IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHS 00pa30BaTeIbHOU
MIPOrpaMMbl PEKOMEHIYETCS UCTI0Ib30BaTh:

- TECTOBBIC 33/IaHUS AJIS U3YYEHUs YPOBHS JOCTWKEHHI B OBJAJEHUU 3HAHUIMHU,
YMEHHUSIMH M HaBbIKAMU MO 3TanmaM OOYy4YEeHHs] C y4E€TOM pPa3BUTHs JBUraTEeNIbHBIX U PEUYEBBIX
HAaBBIKOB;

- TEMaTHUYECKHE TEKYIUE U TOJJ0BbIe IPOBEPOUHBIC 33JaHUS HA MPOTSHKEHUU BCETO
nepuoja o0y4eHus;

- Cpe30BbIEC 3aJaHMsl, BBIABIAIOMINE KU3HEHHbIE MOTPEOHOCTH U HHTEPECHI
oOyuaronuxcs ¢ HapyIIeHUSIMH OMIOPHO-/IBUTaTEIHLHOTO arnapara;

- UTOTOBBIC 3aJJaHMUS;

Jlns Oonee aneKkBaTHOM OLIGHKH JOCTH)KCHUS IUIAHUPYEMBIX pE3yJbTaToB Y

obOyuaronuxcs ¢ HOJIA HeoO0XoAuMO y4YUTHIBATH TaKU€ WHIUBUIYAIbHBIE OCOOCHHOCTH HX
pa3BUTHS, KaK: YPOBEHb JIBUTaTEeIbHOTO Pa3BUTHUS, (PYHKIUMOHAIBHBIE BO3MOXHOCTH PYK,
YPOBEHb BIIAJICHUS YCTHOM SKCIPECCHUBHOM pPEUblO, YPOBEHb Pa3BUTHS pPabOTOCMOCOOHOCTH
(MCTOIIAaeMOCTh IIEHTPATbHON HEPBHOM CHCTEMBI M T. 1.). VIcX0as U3 3TOrO, Megarory clieayer
CO3aTh CHEIMAlIbHBIE YCIOBHS MPOBEICHUS OLIEHKU pe3ynbTaToB aisi oOydaromuxcs ¢ HOA,
a IMEHHO:

- CTMENUATBHO OPraHU30BaHHYIO Cpeay W paboyee MECTO B COOTBETCTBHU C
0COOEHHOCTSIMH OTpaHUYCHUH 370poBbsioOydaromierocs ¢ HOJA;

- compoBoxaeHue (momonis) oOydaromerocss ¢ HOJIA B cooTBeTcTBUM C
0COOCHHOCTSIMH TICUXO(HU3UYECKOTO Pa3BUTHS M MUMCIOIIUXCS OTPAHMYCHHH OOYYaroIIUXcs C
HOJIA (mpu HEOOXOAMMOCTH);

- HCIIOJIb30BAHNE aCCUCTHBHBIX CPEJICTB U TEXHOJIOTHH;

- YBEJIMYCHUE BPEMCHH Ha BBITIOJTHCHUE 3a/IaHUIA,



[Ipy BBIMOTHEHWH KOHTPOJBHBIX M MPAKTUYECKHX pPAbOT B Cllydad HAIHYUSA Y
oOyudaronierocss OObEKTHBHBIX OTPAaHWYCHUH (CHM)KEHHAs pabOTOCTIOCOOHOCTh, OTPAaHUYCHUS
(YHKIIMOHATBHBIX BO3MOKHOCTEH PYK) BO3MOXKHO YBEIHUECHHUE BPEMECHH BBITIOJIHEHUSI.

Oco0eHHOCTH OEHKH MeTanpeaMeTHBIX, NPeIMEeTHBIX U JHYHOCTHBIX
pe3yJabTaToB

Oco0eHHOCTH OLIEeHKHM MeTanpeIMeTHBIX pe3yJIbTaTOB
OneHka MeTanpeIMEeTHBIX pPe3yIbTaTOB IIPEJCTaBIsAET COOOM OLIEHKY JOCTHUYKEHUS
TUTAHUPYEMBIX PE3yIbTaTOB OCBOCHHS OCHOBHOW OOpa30BaTEeNbHOW MPOTPaMMBI, KOTOPBIC
MPEJCTaBICHBl B MEXIUCIHUILIMHAPHON TporpaMme (OPMHUPOBAHUS YHHBEPCAIBHBIX Y4EOHBIX
JNENUCTBUM. (paznesnbl «PerynsatusHble YHUBEpPCAJIbHBIE yueOHbIe JEUCTBHS,
«KoMMyHUKaTUBHbIE YHUBEpCaJIbHbIE YueOHbIE NeHCTBUSM», «[l03HaBaTeIbHbIE YHUBEPCAIbHBIE
yueOHbIE JEHCTBU»),a TAKKE CUCTEMY MEXKIUCIUIUIMHAPHBIX (MEKITPEIMETHBIX) MTOHSATHI.
e JUIsl IPOBEPKHU YHUTATEIHCKOM I'PaMOTHOCTH — MHUChbMEHHAas paboTa Ha MEXIpPEeIMETHON
OCHOBE;
e ISl TpPOBEpPKHM LU(POBOM TI'PaMOTHOCTM — IIpaKTU4YecKas paboTa B COYETaHUU C
MUCbMEHHOM (KOMIBIOTEPU30BAHHOM ) YaCThIO.

Crnennduxa oneHKH NpeAMeTHBIX pPe3yJIbTaTOB 00yYal0HNXCS
¢ HOAA (Bapuanr 6.1)

[Ipu ouenke nmpeameTHbIX pe3yabTaToB oOydaromuxcsi ¢ HOJIA menaror o6s3aTenbHO
JOJIKEH YYUTHIBaTh OCOOEHHOCTU UX NMCUXO(MU3NYECKOTO PA3BUTHS U UMEIOLIUECS OTpaHUYEHUS
U HE CHI)KaTh OTMETKH 332 MEIUTEIbHOCTh, HETOYHOCTb ABWKCHUM U T. 1.

Ilpu oyenxe ycmnoco omeema HEOOXOOUMO OO0S3aTEIbHO YUYUTHIBATh PpPEYEBBIC
0COOEHHOCTH O0YYaIOIUXCsl C IBUraTeIbHBIMU HAPYIICHUSMHU U HU B KOEM CJIydae HE CHIXKaTh
OTMETKM 3a HEJOCTATOYHYIO HWHTOHALMOHHYIO BBIPA3UTEIbHOCTh, 3aMEIJIECHHBIH TeMI U
OTCYTCTBHE IJIABHOCTH, CKAaHAUPOBAHHOCTb PEUU U T. [I.

Ilpu oyenxe ymenus pabomamv cO cXemamu, PUCYHKAMU, KAPMUHKAMU U OPYUM
HA2NAOHBIM MAMepuarom CIeAyeT OIpPeleNInTb, MOXKET JI OOydyalolIMHCs ¢ JBUIraTelIbHBIMU
HapyLIECHUSIMHU:

— pacckaszarb 0 TOM, YTO N300pakK€HO Ha PUCYHKE UJTU CXEME;

— CPaBHUTH pa3Hble 0OBbEKTHI HA PUCYHKE, CIIeNIaTh COOTBETCTBYIOILIME BBIBOBI;

— UCIOJIb3YS KaK CaM PUCYHOK, TaK M MOJANUCH K HEMY, OTBETUTh Ha IIOCTaBJIEHHBIN
BOIIPOC;

— 0003HAUUTh HA PUCYHKE OTJEJIbHbIE OOBEKThI UM YaCTH U T. [I.

Oco0eHHOCTH OlEHKH JUYHOCTHBIX Pe3yJbTATOB

[Ipu oneHKe TUYHOCTHBIX PE3yIbTATOB HEOOXOIUMO OOpaTHTh BHUMAaHHE HA Pa3BUTHE
WHIUBUAYaIbHO-THYHOCTHBIX KadecTB oOyvaromuxcs ¢ HOJIA u Ha pa3BuUTHE MX COLIMATBHBIX
(’KM3HEHHBIX) KOMIICTCHIIMM, TaK Kak JBUTATCIbHAs M COIMajbHas JCTIPUBAIUs, HEKOTOPHIC
OCOOCHHOCTH CEMEWHOT0 BOCIUTaHUS OOYJArOIIMXCS JaHHOM KaTeropuud MOTYT OKa3bIBaTh
HEONMarompusiTHOe Bo3JAelcTBUE Ha (GOPMUPOBAHUE UX JIMYHOCTH M TPENATCTBOBATh
JOCTH>KEHHIO JIMYHOCTHBIX pe3y/lbTaTOB HAa TOM YPOBHE, Ha KOTOPOM HX JIOCTUTarOT
HOPMaTHUBHO Pa3BUBAIOIIUECS CBEPCTHUKH.



CucreMa oieHKH 00pa30BaTeIbHbBIX TO0CTHKEHUH 10 NpeaAMeTy « XHMHUSI»

OcHOBHBIC (OPMBI TEKYILEr0 KOHTPOJS: YCTHBIH OMpPOC, TECTOBBIC (OPMBI KOHTPOJIS 1O TeMaM ¢
aBTOMAaTH3WPOBAHHBIM OLICHUBAHUEM, TUCbMECHHBII KOHTPOJIb B ()OPME MPOBECHHSI KOHTPOJIBHBIX padoT
U TIPaKTUYECKUX PaboT.

Pabouast mporpamma mo xumuu s 8 kiacca (0a30BBI ypOBEHB) MpelycMaTpUBacT MpoBeAcHUE 4
KOHTPOJBHBIX paboT U 7 MPaKTUYECKHX padoT Mpu 00beMe N3yueHH XUMHUH 2 Yaca B HeJelo.

IlepeyeHb KOHTPOIBHBIX padoT

1.KontponsHas pabora 1o TeMe «BelrecTBa u XuMHUYECKHE pEaKIAN»;
2.KontponbHas pabora mo teme «Kucnopon. Bogopon. Bogay;

3.KonTponbHas pabora 1mo TeMe «OCHOBHBIE KJIACCHI HEOPraHUYECKUX COSIUHCHUN;
4.KontponbHas padora 1o teme «CTpoeHre aToMa. XUMUYecKasi CBS3bY.

Ilepeyenb mpakTHYECKUX PadoT

[MpakTuueckas padora Nel «[IpaBuna TeXHUKU OE30MIACHOCTH M HEKOTOPBIC BUIBI PabOT B XUMHUYECKOM
Jaboparopuu ( KaOMHETE XUMHUH )»;

[IpakTuueckas padora Ne 2 «Pa3neneHue cmeceli (Ha mpuMepe OYUCTKH TOBAPEHHOU COJIH )»;
[paktndeckas padora Ne3 «[lonydenue u coOupanue KUCIOPOIa, U3yIEHHE €ro CBOWCTBY;
[Ipakrrueckas padora Ned «[lomyuenue u coOupaHue BoA0OpOaa, N3YICHUE €TO CBOWCTBY;

[Ipaktndeckass pabora Ne5 «[IpuroroBieHue pacTBOPOB C ONpeNeNEHHON MaccoBOW  Jiojied
pacTBOPEHHOT'O BEUIECTBAY;

[IpakTudeckas padora Ne6 «PelieHHEe SKCIIEPUMEHTANbHBIX 3amad 10 TeMe «OCHOBHBIC KIIaCChl
HEOPTaHUYECKUX COSAMHEHUNNY.

Pabodass mporpamma mo xumuu a1 9 kmacca (0a30BBIA YpOBEHB) MpeaycMaTpUBaeT IpoBencHue 4
KOHTPOJIBHBIX paboT ¥ 7 MPAaKTUYECKUX paboT Mpu 00beMe N3yUeHHs XUMHUH 2 Yaca B HeJelto.

IlepeyeHb KOHTPOJIBHBIX PAdOT

1. KontponbHas pabora mo teme «lloBTopeHme m yriryOneHrWe 3HaHWHA OCHOBHBIX Pa3/eNoB Kypca 8
KJacca;

2.KontponbHas pabora 1o TeMme «DIEKTPOIUTHYECKas OuccoLuanys. XHUMHYECKUE PEAKIUHU B
pacTBopax;

3.KonTponsHas padora mo Teme « BaskHeiimme HeMeTauTbl ¥ X COSAMHEHUS»;

4. KonTponpsHas pabora 1o TeMe «BakHelre MeTamibl M HX COSTUHEHHSI».

Ilepeuenb npakTH4eCcKUX padoT

[IpakTideckass pabora Nel «PemeHuwe 3KCHEpUMEHTANBHBIX 3a/lad MO TeMe «DIEKTPOIHTHYECKAs
JIIACCOLIUALIUS;

[IpaxTudaeckas padora Ne2 «I[lomydenne conssHOW KHCIOTHI, U3yUYEeHUE €€ CBOWCTBY;

[IpakTudeckas padora Ne3 «I[lonyuenrne aMmMraka U H3y4eHHE €T0 CBOHCTBY;

[IpakTudeckas padora Ned «[lonyuenne yriexucnoro raza. KauectBeHHast peakiust Ha KapOOHAT-HOHY,
[IpakTudeckas padbora Ne5 «. PemeHune axcriepuMeHTaIbHBIX 3a7a4 10 TeMe «BakHeie HeMeTalllbl 1
HX COEIMHEHMS»

[Ipaktuueckas padora Ne6 «JKEcTKoCTh BOABI U CIIOCOOBI €€ yCTpaHEHHs»,

[IpakTudeckas padora Ne7 «. PemieHue skcriepuMeHTaIbHBIX 33124 10 TeMe «BakHelie MeTamibl 1 uxX
COCIIUHCHUSIY.



Kpurtepuu u HOpMBI OLIEHKH 3HAHUM M YMeHHIi 00y4alOIIUXCH 32 YCTHBIN OTBeT.
Otmerka «5»:
- OTBET IIOJIHBIA U IIPAaBUJIbHBIN HA OCHOBAHUH U3YUYEHHBIX TEOPU;

- Marepuall H3JI0KEH B OIPEAENCHHOW JIOTMYECKOM IOCIEeI0BAaTEIbHOCTH, JUTEPAaTypPHBIM
SI3BIKOM;

- OTBET CAMOCTOSITEIIbHBIM.
Otmertka «4»:
- OTBET IOJIHBIA U IIPaBUJIbHBIN HA CHOBAHUM MU3YYEHHBIX TEOPUI;

- MaTC¢pUal U3JI0KCH B OHpCI[GJ'IGHHOfI JIOTHYCCKOU MOCJICA0BATCIIBHOCTHU, IIPHU 3TOM JOIYHICHBI
ABC-TPU HECYIICCTBCHHBIC OIHI/I6KI/I, HCITPABJICHHBIC T10 Tpe6OBaHI/IIO YUHUTCIIA.

OtrmMmeTrka «3»:

- OTBET TOJIHBIHA, HO TIPH 3TOM JIOMYIEHA CYIIECTBEHHAs OIMMOKAa WJIM OTBET HEMOJHBIN,
HECBS3HBIN.

OTrMmeTka «2»;

- MpU OTBeTe OOHAPY)KEHO HEMOHMMAaHUE Y4YallMMCSi OCHOBHOTO COJAEpKaHHS y4eOHOIO
MaTepuasa WiH JAO0MYIIeHbI CYIIECTBEHHbIE OIIMOKH, KOTOPbIE YYaIIHiiCs HE MOKET UCIIPaBUTh
MIPU HABOJAIIUX BOMPOCAX YUUTENS, OTCYTCTBUE OTBETA.

Kputepun 1 HOpMbI OLIEHKH 3HAHUN M YMEHHM A 00y4al0IIMXCH 32 MPAKTHYECKHUE
padoThbI.

OreHKa CTaBUTCS HA OCHOBAHWW HAOJIOJCHHS YYal[UMUCS M IMCbMEHHOTO OTYeTa 3a padoTy.
Otmerka «5»:
- paboTa BBIMOJIHEHA TOJHOCTHIO U IIPABUIIBHO, CJIC/IaHbI MPAaBUIIbHBIC HAOIIOACHHS U BHIBOJIBI;

- BI/IpTyaJ'ILHHﬁ SKCIICPUMCHT OCYHICCTBJICH IO IINIAHY C YUYC€TOM TCXHUKHU 0e30IaCHOCTU U
IIpaBUJI pa6OTBI C BCIICCTBAMH 1 O60py,Z[OBaHI/IeM;

OtMmerka «4»:

- paboTa BBHITIOJTHEHA MPABUILHO, CAENaHbl MPaBUIbHBIE HAOMIOJCHHS U BBIBOJBI, HO MPH STOM
BUPTYAIbHBIA JKCIEPUMEHT MPOBEACH HE TMOJHOCTHIO WM JOMYIIEHBl HECYIECTBEHHBIE
oIMOKHU B paboTe ¢ BelecTBaMu U 000pyIOBaHUEM.

OtMmerka «3»:

- pa60Ta BBITIIOJIHCHA MPaBUJIBHO HC MCHEC 4YCM HAIIOJIOBUHY HWJIM JOMYHICHA CYIICCTBCHHAA
OIIMOKA B X0AC DKCIICPUMCHTA B O6T>HCH€HI/II/I, B O(bOpMJ'ICHI/II/I paGOTBI, B CO6J'IIOI[CHI/II/I ImpaBuJI
TEXHUKH O€30MMaCHOCTU Ha pa60Te C BCUICCTBAMH U O60py,[[OBaHI/ICM, KOTOpas UCIIPaBIIACTCA 110
TpC6OBaHI/IIO YUYHUTCIIA.



OtrMmeTrka «2»:

- JIOMyIIeHBI ABe (1 0oJiee) CYIIEeCTBEHHBIC OMIMOKHA B XOJIe: IKCIIEPUMEHTa, B OOBSCHEHUH, B
opopmiieHnrn pabOThl, B COONIOJICHWW TPaBWJI TEXHUKH O€3 OmacHOCTH mpu padboTe ¢
BEIIECTBaMU M OOOpYJOBaHUEM, KOTOPHIE YYAIIMKCS HE MOXET HCHPAaBUTh JaXke TII0
TpeOOBAHUIO YUUTEIIS;

- paboTa He BBIMIOJIHEHA, Y yJaIIerocss OTCYTCTBYET IKCIIEPHUMEHTAILHBIC YMCHUS.
OueHka yMeHHI pemaTh pacuyeTHbIE 3212491
OtMmeTka «5»:

- B JOTHYCCKOM paCCY)KJICHI/II/I nu peHIeHI/II/I HET OHII/I6OK, 3aaa4da pemeHa paHI/IOHaJ'II)HI)IM
CIIOCOOOM.

O1MmeTka «4»:

- B JIOTUYECKOM PACCYXJECHHUU W PELIEHUU HET CYUIECTBEHHBIX OHIMOOK, HO 3ajJaya peuieHa
HEepalMOHAIBHBIM CIOCO00M, UJTH JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIINOOK.

OtrmMmeTka «3»:

- B JIOTHYECKOM PpacCy>XICHHUU HET CYIICCTBCHHBIX OHII/I6OK, HO JomymcHa CyHICCTBCHHAA
omunOKa B MATEMAaTHUSCKUX pacueTax.

OT1MmeTKa «2»:
- IMCIOTCSI CYIIECTBEHHBIC ONIMOKH B JIOTHYCCKOM PACCYXKJICHUU U B PEIICHHH,
- OTCYTCTBHE OTBETA Ha 3a/IaHUE.

Kpurepun u HOpMbI OLlEHKHU 3HAHUN M YMEHU 00y4aomuxcs 3a
CaMOCTOsITe/IbHbIEe NHCbMEHHbIe U KOHTPOJIbHbIE PadoThI.

OtmMmeTka «5».

- OTBET MOJIHBIN U IPABUJIbHBIH, BO3MOXHA HECYIIIECTBEHHAS OIIHOKA.
OtMmeTKa «4».

- OTBET HETOJIHBIM WK JOMYIIEHO He 00Jiee IBYX HECYIECTBCHHBIX OIIHOOK.
OtMmeTKa «3»:

- pa60Ta BBIIIOJIHCHA HE MCHEC YCM HAIIOJIOBHHY, HONYHICHA OJHA CYIICCTBCHHAA OIINOKa U
IIpH 3TOM JABC-TPHU HECYIICCTBCHHELIC.

OtMmeTrKa «2»:

- paboTa BBINIOJIHEHA MEHbBIIE YeM HAIMOJIOBUHY WM COAEPKUT HECKOJBKO CYIIECTBEHHBIX
OIIINOO0K;

- pa60Ta HC BBIIIOJIHCHA.



[Ipu oOlEeHKEe BBHIMOJHEHUSI NHCbMEHHOM KOHTPOJBHON paboThl HEOOXOOUMO YYUTHIBATH
TpeOoBaHUs €IUHOTO OphOrpaPuIecKoro peKuMa.



