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INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMma 1mo XuMuu J1si 00y4aromuxcs 8 KJIaCCOB COCTaBlieHa Ha ocHOBe TpeOoBaHUM K
pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00111er0 00pa3oBaHus,
npezcTaBieHHbIX B DeeparbHOM rOCyapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTEe OCHOBHOTO OOIIETO
o0Opa3oBaHus, ¢ yUETOM pacpeeIEHHBIX MO KJIaccaM MPOBEPSIEMBIX TPEOOBAaHUH K PEe3yIbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIET0 00pa30BaHUs U 3JIEMEHTOB COJIEPKAHMS,
MPEJICTABICHHBIX B Y HUBEPCALHOM KOJIM(UKATOPE TTO XUMUH, a TaKXKe Ha ocHOBE [IpumepHOii mporpamMmbl
BOCTIMTaHUS O0YYAIOIIUXCS MPU TOTyYEHUH OCHOBHOTO 0011er0o 00pa3oBanus u ¢ yuérom Konnenmuu
npernoiaBaHus yueOHOTOo mpenMeTa « XUMUs» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoi
Ddenepanum, peaau3yonX OCHOBHBIE 001Ieo0pa3oBarenbHble porpammsl (yTB. Pemmennem Komnernn
Mumnrnpocgerienus: Poccuu, nmporokosn ot 03.12.2019 N TIK-48H).

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «XUMMUSD»

Bkiag yuebHoro npenmera « XuMus» B JOCTHXKEHHE LieJIell OCHOBHOIO 00111ero oopa3zoBanus o0ycaoBIeH
BO MHOI'OM 3HAUYE€HUEM XMMHUUYECKOM HAYKU B TIO3HAHUU 3aKOHOB IIPUPOJIbL, B PA3BUTUU IIPOU3BOJUTEIBHBIX
cuJ1 001IeCTBa U CO3JJaHUH HOBOM 0a3bl MaTepualbHON KYJIbTYpPHI.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK PACIpOCTpaHIIIA CBOE BIMSHUE HA BCE 00JIacTh
YeJI0BEYECKOr0 CYIIeCTBOBAHUS, 3a/jajla HOBOE BUJICHUE MHPA, CTalla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOI KyJIbTYpbl, HEOOXOIUMBIM YCIOBHUEM >KU3HH OOIIECTBA: 3HAHUE XUMHUU CIY>KUT OCHOBOM JIJIst
dbopMUpPOBaHUS MUPOBO33PEHHUS YEIIOBEKA, €r0 MPEACTABICHUN O MaTEPUATLHOM €IUHCTBE MHUPA; BAXKHYIO
pOJIb UTpatoT GopMUpPYyEMBIE XUMHEH MPEACTABICHUS O B3aUMOIPEBPAIICHHUSIX YHEPTHUH U 00 IBOJIIOLINH
BEIIIECTB B MPUPOJIC; COBPEMEHHAsI XUMUS HAlpaBJeHa Ha PellieHUe rI100abHBIX MTPOOJIeM YCTOHYMBOTO
Pa3BUTHS YETIOBEUECTBA — CHIPbEBOM, SHEPTeTUUECKOM, MUIIEBOI U IKOJIOTUYECKOM O€30MacHOCTH, TPodIIeM
3/IpaBOOXPAHEHUS.

B ycnoBusix Bo3pacTaromiero 3HadeHus: XMMUH B )KU3HU OOIIECTBA CYIIIECTBEHHO MOBBICUIIACH POJIb
XMMHUYECKOro o0pazoBaHusl. B muiane conpanu3anyuy oOHO SIBJISETCS OHUM M3 YCIOBHM (hopMupoBaHUs
MHTEJIJIEKTA JINYHOCTU ¥ TAPMOHUYHOTO €€ pa3BUTHUS.

CoBpeMEHHOMY Y€JIOBEKY XUMUYECKUE 3HAHUSI HEOOXOAUMBI JJIsl IPUOOpETEHHS O0IIEKYIbTYPHOIO
YPOBHS, IO3BOJISIOLIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO y4acTBOBAaTh B MHOT0OOpa3HOI
KHM3HHU OOLIECTBA, JUIsl OCO3HAHUS BaKHOCTH PA3yMHOI'0 OTHOIIEHUS K CBOEMY 3JJOPOBBIO U 3JJ0POBBIO
JIPYTHX, K OKpY>Karolllel IpUpOIHOM cpeie, At TPaMOTHOTO TIOBEIEHUS IPU UCIIOJIb30BAHUHU PA3INYHBIX

MaTCpHraIOB U XUMHUYCCKHUX BCIICCTB B HOBCG}IHGBHOﬁ JKHU3HU.

Xumuueckoe 00pa3oBaHue B OCHOBHOM IIKOJIE ABJSETCS Oa30BbIM MO OTHOIIEHHUIO K CHCTEME 00IIEero
XuMH4eckoro oopazonanus. [Io3TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO PEaTU3yeT MPUCYLINE 00IeMy
XUMHYECKOMY 00pa30BaHHUIO KIIIOUEBbIE LIEHHOCTH, KOTOPBIE OTPaXKatoT rOCYAapCTBEHHBIE, OOIIIECTBEHHbIE U
WHAMBHUAYaJIbHbIE TOTPEOHOCTU. DTUM OIpEAEAeTCs CYUTHOCTh O0IIel cTpaTerui 00y4eHus, BOCIUTAHUS U
pa3BUTHS 00YYAIOIIUXCS CPEACTBAMH YU€OHOTO MpeaAMETa «XUMHUSI».

W3zyuenue npeamera: 1) cnocoOCTBYET peaan3aliiii BO3MOKHOCTEH U1 caMOpa3BUTHS U POPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 (YHKIIMOHAIBHON rpaMOTHOCTH; 2) BHOCUT BKJIaJ B (popMHpoOBaHUe
MBILUIEHUS U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB UX CAMOCTOATEIbHON yueOHOU
NESITeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEICKUX YMEHUH, HEOOXOIUMBIX KaK B [IOBCEIHEBHON
AKHU3HH, TaK U B IPOGECCHOHATIBHOM EATEILHOCTH; 3) 3HAKOMUT €O CIIEU(PUKONH HAYYHOTO MBIIUIEHNUS,
3aKJ1a/IbIBAET OCHOBBI LIEJIOCTHOT'O B3IJIs/1a HA €AMHCTBO IPUPOABI U YETOBEKA, ABISAETCS OTBETCTBEHHBIM



3TarnoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH MOJPOCTKOB; 4) ClIOCOOCTBYET
q)OpMI/IpOBaHI/HO HCHHOCTHOI'O OTHOMICHUSA K €CCTCCTBCHHO-HAYYHbIM 3HAHUAM, K IIPUPOAC, K UCIIOBCKY,
BHOCHT CBOH BKJIaJI B 9KOJIOTHYECKOE 00pa30BaHNE MIKOJILHUKOB.

HaspanHple HampaBJIeHHs B 00YYCHUHM XUMUHM 00SCIICYUBAIOTCS CIICIIUPUKON COACpKaHUs PEAMETa,
KOTOprfI ABJIICTCA NCAArOrM4CCKU aJalITUPOBAHHBIM OTPAXKCHUCM 63,30B01>i HAayKH XUMHU HA OHpeI[eJIéHHOM
aTare €€ pa3BUTHSL.

Kypc xumum 0CHOBHOM IIKOJIBI OPUEHTUPOBAH Ha OCBOCHHE 00YJAIOIIUMHUCS OCHOB HEOPTaHHIECKOM

XHUMHU ¥ HEKOTOPBIX OHATHH U CBeIEHUH 00 OTAETHHBIX 00BEKTaX OPraHMYECKOW XUMUH.

Crtpykrypa conepkanus rnpeamera chopMUpOBaHa Ha OCHOBE CHCTEMHOTI'0 TIOJIX0/Ia K €ro U3y4YeHHIO.
CopepxaHue CKJIaJbIBACTCS U3 CUCTEMbI IOHATUNA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI TOHATHIA
0 XxuMHuueckoi peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHIIUITY ITOCJIEI0BATEILHOTO
pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUUYECKHUX MPEICTABICHUM PA3HOTO YPOBHS: aTOMHO-MOJIEKYIISIPHOTO
yU€HUs KaK OCHOBBI BCEro eCcTecTBO3HaHUs, ypoBHs [lepuoanueckoro 3akona /. 1I. MenzaeneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YUCHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3U, MPEACTaBICHUN 00
ANEKTPOIUTUYECKOM TUCCOLMAIIMY BEIIECTB B pacTBopax. TeopeTuueckre 3HaHUsI pacCMaTPUBAIOTCS Ha
OCHOBE IMIUPUYECKHU MOTYYECHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIIEOBATEIHLHO OT OAHOTO
YPOBHS K APYTroMYy, BBIMOIHSS GYHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHHUS U

BO3MOXKHOCTEH MPAKTUYCCKOI'0 NPUMCHCHUA U IMOJTYYCHUA N3Yy4aCMbIX BCUICCTB.

Takas opraHn3amust cojep>kaHus Kypca CIlocoOCTBYET IIPEACTaBICHHIO XUMHUUECKON COCTaBIIAIOIIEH
HAy4YyHOW KapTUHBI MUpa B JIOTUKE €€ CUCTeMHOU npuposl. Tem campiM 00ecriedyuBaeTCsi BO3SMOXHOCTh
(dopMupoBaHUs y 00yJarOIIMXCsl HEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO M METO/IaM [TO3HAHUS B
Hayke. BaxHO Tak)ke 3aMETUTh, YTO OCBOCHHE COJIEP KAHUS Kypca IPOUCXOIUT C MPUBJIECUEHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKpykatomuit Mup», «buonorus. 5—7 knaceb» u «®dusuka. 7 kimacey.

HEJIN U3YYEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

K HanpaBiieHu1o nepBOCTENEHHON 3HAYMMOCTH MPHU peain3alii 00pa3oBaTeNIbHbIX QYHKIUHN NpeaMeTa
«XUMHUSI» TPAJUIMOHHO OTHOCAT (POPMHUPOBAHKE 3HAHUN OCHOB XMMHUYECKOI HayKU Kak 00J1acTi
COBPEMEHHOT'0 €CTECTBO3HAHMSI, IPAKTUYECKON EATEIbHOCTH YEJIOBEKA M KaK OJHOTO U3 KOMIIOHEHTOB
MUPOBOH KyJbTYypHl. 3a/1a4ya MpeAMeTa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN —
BaXHEHIINX (aKTOB, MOHITHI, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM, JOCTYIMHBIX 000011IeHUI
MHPOBO33PEHUYECKOIr0 XapaKTepa, sI3bIka HayKH, 3HAHUM O HaAY4YHBIX METO/IaX U3Y4YEHUS BEIIECTB U
XUMHUYECKHUX PEaKIMi, a Takke B (POPMUPOBAHUH U Pa3BUTUU YMEHUH U CIIOCOOOB J1€ATEIbHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHHUEM, HAOJIO/IEHUEM U ITPOBEIEHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOCHHEM

ImpaBUJI 0e30I1acHOro 06pameHI/1;1 C BEIlIECTBaMU B ITIOBCEIHEBHOM KM3HU.

Hapsiny ¢ aTuM 1ienu n3ydeHus npeiMera B IporpaMMe YTOUYHEHBI M CKOPPEKTUPOBAHBI C YYETOM HOBBIX
IPUOPUTETOB B CICTEME OCHOBHOTO 00111eT0 00pazoBanusi. CerogHs B 00pa3oBaHUU 0COO0 3HAYUMOM
pU3HAETCS HAIIPABJIEHHOCTh 00YYEHHs Ha pa3BUTHE U CAaMOPa3BUTHE IMYHOCTH, (popMHUpoBaHUe €€
UHTEJUIeKTa 1 0011el KynbTypbl. O0yueHne yMEHUIO YUUTHCS U MPOJOJIKaTh CBOE 0Opa3oBaHue
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (DYHKIMI yueOHBIX PEAMETOB.

B cBsI3u ¢ 3TUM NpU U3y4YEHHUU IIpeIMeTa B OCHOBHOM LIKOJIE JOMUHUPYIOLIEEe 3HaUeHEe TPUOOpeIH Takue
LENH, KaK:

(GbopMHpOBaHNE MHTEIJIEKTYaTbHO PA3BUTOM JIMYHOCTH, TOTOBOI K caM000pa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITENIbHOMY MPUHSATHIO PEIIEHUH, CIOCOOHOM aAanTUPOBaThCs K OBICTPO MEHSIOIIUMCS YCIOBUSAM
KU3HU;

HAIpPaBJIEHHOCTh 00YYEHHUS HA CHCTEMATHIECKOe MPUOOIIEHNE YIalTuXcs K CAMOCTOSTEIbHOM



MIO3HABATEJBHOM JESATEIbHOCTH, HAYYHBIM METOAAaM MO3HAHUS, (POPMUPYIOIIMM MOTUBAIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

obecrieyeHre yciuoBuil, CiocoOCTBYIONMX TPUOOPETEHUIO 00YJaIOUTUMHUCS OTIBITa Pa3HOOOPA3HOM
JeSITeIbHOCTH, TIO3HAHMS U CAMOIIO3HAHMS, KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIHH ), UMEIOIINX
YHUBEPCAJIbHOE 3HAUEHHE IS PA3TUYHBIX BUIOB JIEATEIBHOCTH;

¢dbopmupoBaHre yMEHHI OOBSCHITH U OLIEHUBATH SIBJICHUS OKPYXKAIOIEro MUpa Ha OCHOBAHWUHW 3HAHUH U
OTIBITA, TIOJTYYEHHBIX MTPH U3YUYECHUH XHUMUU;

(bopmupoBaHue y 00y4aromuxcs T'yMaHUCTUYECKUX OTHOIMICHUH, TOHUMaHMSI IEHHOCTH XUMHUYECKHX
3HAHMH JUTIA BRIPAOOTKH SKOJIOTHYECKH IIeTIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOMU JESTEIHHOCTH B
IeJISIX COXPAHEHHS CBOETO 3/I0POBBS M OKPYKAIOIIEH PUPOTHOM Cpebl;

pa3BUTHE MOTUBAIMU K OOYYCHHIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHUIO HA OCHOBE
YCBOCHUS 00IIEYETIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MPOQUIIS U HAIIPABIEHHOCTH
JaTbHENIIero oOy4eHusl.



COJEP)KAHUE YYEBHOI'O ITPEIMETA

IlepBoHaya/ibHbICe XMMHYECKHE IOHATHSA

ITpenmer xumuu. Posb xuMuu B 5)Ku3HU yesioBeka. Tena u BenjectBa. du3nyeckre CBOWCTBA BEILIECTB.
ArperatHoe cocTosiHue BenecTB. [IoHATHE 0 MEeTOJaX IO3HAHUS B XUMHU. XUMHUS B cUcTeMe HayK. YucTsie
BelecTBa U cmecu. CriocoObl pa3zienenus cMecei.

ATOMBI U MOJIEKYJbl. XUMHUYECKUE 37eMEeHThl. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. IIpocThie U cl10XKHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas GopMyia. BageHTHOCT aTOMOB XUMHUECKUX JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTB. OTHOCUTENIbHAS aTOMHas Macca. OTHOCHUTENbHAs MOJIEKYIsApHast Macca. MaccoBast 107151
XUMHYECKOI'0 AJIEMEHTA B COCMHEHUH.

dusznuecKre 1 XUMUUYECKHE SIBJICHUS. XUMUYECKast peakius U e€ Mpu3Haku. 3aKOH COXpPaHEHUsI MaCChl
BEIIeCTB. XUMHUYecKue ypaBHeHus. Kiaccudukanus XUMUYECKUX peakiuil (COeAMHEHUs, Pa3IoKeHus,
3aMenIeHus, 0OMEHa).

XUMHUYECKUH IKCIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY 1011, ¢ IpaBUjiaMu padOThI B JAOOPaTOPUU U
npuémamu o0paieHus ¢ 1abopaTopHbIM 000PYAOBaHUEM; U3YUICHUE U OTMCAHHUE (PU3NUECKIX CBOHCTB
00pa3110B HEOPraHMYECKHX BEIIECTB; HabI0eHue (pu3ndeckux (II1aBjIeHue BOCKA, TasHUE JIbJ]a, pACTUPAHUE
caxapa B CTYIKE, KHIIEHUE U KOHJEHCALlUsI BOJIbl) U XUMUYECKUX (TOpEHUE CBEYH, IPOKATMBAHUE METHOM
IIPOBOJIOKH, B3aUMOJIEHCTBUE Mea C KUCIOTOM) SIBIEHUH, HAOIIOIEHNE U ONMCAHUE PU3HAKOB MTPOTEKaHUS
XUMHUYECKHUX Peakluii (pas3iioKeHne caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPHUA0M Oapus,
pasnoxxenue ruapokcuaa meau(ll) npu HarpeBanuu, B3aumojieiicTue xenesa ¢ pacrsopom conu mMeau(Il));
U3y4eHHe CII0COO0B pa3JieieHus: cMecel (C MOMOIIbI0 MarHuTa, (UIbTPOBAaHKE, BbINIAPHBAHHUE,
JUCTUIIALMS, XpoMaTorpagusi), IpoOBeIEHUE OUUCTKU ITOBAPEHHON COJIM; HAOIIOCHNE U ONMCaHUe
pE3yJIBTAaTOB NPOBEACHHUS ONBITA, WITIOCTPUPYIOIIErO 3aKOH COXPaHEHHS MACChI; CO3/1aHNEe MOJIEIeH
MOJIEKY (IIapOCTEPKHEBBIX).

Ba:kHeiinue npeacTaBuTe/ I HEOPraHMYECKUX BellleCTB

Boznyx — cmecsk ra3zos. CocraB Bo3ayxa. Kucinopoa — sneMeHT u mipoctoe BeriecTBo. Haxoxaenue
KHCTIOpO/ia B IpUpoie, PU3NYECKUe U XUMUUECKHe CBOICTBa (peakiuu ropenus). Oxcuasl. [Ipumenenue
kucnopoa. CriocoObl moMydeHus: KUCIOPOoa B IaOOpaTOPHH U MPOMBITIIIEHHOCTH. KpyroBopoT Kuciopoaa B
npupoje. O30H — ayuioTpornHas MoAuGUKaIUs KAUCIOPOIa.

TemnoBoii 3¢ (heKkT XuMHUUECKOl peakinu, TEPMOXUMHUECKHUE YPaBHEHUS, K30~ U SHAOTEPMHUUECKHE
peakiuu. TOIIMBO: yroib U MEeTaH. 3arpsi3HEHUE BO3/1yXa, yCUJICHHE MapHUKOBOTro d(ddexTa, pa3pyiieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT 1 mpocToe BeniecTBo. HaxoxieHne Boiopoia B pupoie, pU3snuecKkue 1 XUMHIeCKHue
CBOICTBa, MPUMEHEHHE, CTIOCOOBI MOTydeHus. KUCIOTHI U COMH.

Konngecto BemectBa. Moib. MomsipHas Mmacca. 3akoH ABoraapo. MonspHbiit 00bEM ra3os. Pacuérsl mo
XUMUYECKUM YPaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Boaa kak pactBopuTtenb. PactBopbl. HachlllieHHbIE 1 HEHACHIIIIEHHBIE
pacTtBOpbl. PacTBOpUMOCTH BeleCTB B BoAe.MaccoBasi 107151 BEIIECTBA B PaCTBOPE. XMMHYECKHE CBOMCTBA
Bo/ibl. OcHOBaHUS. POk pacTBOPOB B MpUPOJIE U B KU3HU YesoBeka. KpyroBopoT BoJibl B IPUPOJIE.
3arpsi3HEHUE TPUPOAHBIX BoI. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukamnms aeopraamaeckux coequnennid. Oxcuapl. Knaccuduxaims oKCHI0B: cOJIe00pa3yroIme
(OCHOBHEBIE, KUCTIOTHBIE, aM(OTEPHBIC) U HecosieoOpasyromue. HoMeHknaTypa okCUA0B (MEXIyHApOIHAS U
TpuBHaNIbHAs ). DU3MUECKUE U XUMUUYECKHE CBOMCTBA OKCHAOB. [lomyueHne okcuios.

OcnoBanus. Kimaccudukanmsi ocHOBaHMI: METOUN U HEpaCTBOpUMbIe OcCHOBaHUs. HomeHkaTypa
OCHOBaHUH (MEXIyHApOIHAS U TpUBHAIbHAS ). DU3MYECKHE U XUMUUECKHE CBOMCTBA OCHOBAHUM.



[Tomyuenne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kuciaot. HomeHnknaTypa KucioT (MeXayHapoIHasi U TPUBUAIbHAS).
dusnuecKue 1 XMMHUYECKHE CBOMCTBA KUCIOT. P aktuBHocTH MetaiuioB H. H. bekerosa. [lonydenue
KHCJIOT.

Conu. Homenknatypa cosieid (MexayHapoiHast U TpUBHANIbHAS ). PU3HUECKUE U XUMUUECKUE CBOMCTBA
cosiei. [Tonyuenue cosnen.

['eneTnueckas CBsA3b MEX1Y KJacCaMU HEOPraHUYECKUX COCUHEHUMN.

XHUMHYECKUH IKCIIEPUMEHT: KaU€CTBEHHOE OIIPE/IEIICHUE COIEPKAHUsS KIUCIOPO/Ia B BO3/1yX€; OJyYCHHUE,
coOupaHue, paclio3HaBaHUE U N3YUEHHE CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aMMO/ICHCTBHSI BELIECTB C
KHCJIOPO/IOM U yCJIOBHUSI BOSHUKHOBEHUS U MIPEKpalleH s ropeHus (moxapa); 03HaKoMJICHHE ¢ oOpa3iamMu
OKCHJIOB U ONIMCaHME UX CBOWCTB; MOIy4YeHUE, COOMpaHue, paclio3HABaHNUE M U3yYEeHUE CBOMCTB BOOPOAA
(ropenue); B3aumoeiictBue Bojgopoaa ¢ okcuaoM mMeau(Il) (Bo3MoxKHO UCTIOIB30BaHKNE BUACOMATEPUATIOB);
HaOJro1eHne 00pa3oB BEUIECTB KOJIMYECTBOM | MOJIb; MCCIeoBaHHE 0COOEHHOCTEH pacTBOPEHUS BELIECTB
C pa3INYHOM PACTBOPUMOCTBIO; IPUTOTOBIICHUE PACTBOPOB C OMPEAECIEHHON MacCCOBOM J10JI€H
pacTBOPEHHOTO BEIIECTBA; B3aUMOICHCTBUE BOABI C METa/NIaMH (HaTPUEM U KaJlblueM) (BO3ZMOMXKHO
MCIIOJIb30BaHUE BUAECOMATEPUAJIOB); ONPEAEIIEHUE PACTBOPOB KUCIOT U ILEI0YEH ¢ TOMOLIbI0 UHAUKATOPOB;
UCCIIeJOBaHNE 00pa3Ll0B HEOPTaHUYECKUX BEILECTB PA3JIMYHBIX KJIACCOB; HAOIIOIEHUE U3MEHEHHS OKPACKU
MHAMKATOPOB B paCTBOpaxX KHUCIOT U IeNoueii; u3yuenue Bzaumoaericteus okcuaa meau(Il) ¢ pactsopom
CEPHOM KUCIOTHI, KUCJIOT C METaJNIaMH, PEaKLMil HeUTpaau3aluu; NoJy4eHHe HEPACTBOPUMBIX OCHOBaHUH,
BBITECHEHHUE OJIHOI'O METaJuIa JPYTrUM U3 PACTBOPA COJIM; PELIEHUE HKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME

«Baxnenmmue Ki1acchl HEOPraHUYECKUX COCTHHEHUI.

[Mepuoauveckuii 3akoH u [lepuoguveckas cucrema xumuieckux 3jeMeHToB /. U. MennaeseeBa.
Ctpoenne aToMoB. XuUMU4eckas cBsi3b. OKMCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[TepBbie MONMBITKH KIacCU(PUKAITUN XUMHYECKUX 3JIeMEHTOB. [IOHITHE O TpyIax CXOIHBIX AJIEMEHTOB
(1Ie70YHbIE U IIEeTOYHO3EMENIbHBIE METaJUIbI, TaJIOTeHbI, MHEPTHBIE Ta3bl). DJIIEMEHTHI, KOTOPbIE 00pa3yoT
am(bOoTepHbIE OKCUABI U TUAPOKCHUJIBL.

[Tepuoanueckuii 3akoH. [lepuoanueckas cucrema xumMuueckux 3iueMeHToB Jl. . Menaeneesa.
Kopotkonepuoanas u anuuHonepuoaHas hopmsel [leproaudeckoid CHCTEMBI XMMHUYECKUX 3TIEMEHTOB /1.
N. Menneneesa. [lepuoasl u rpyniibl. PU3HYECKUI CMBICI OPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U
TPYIIIBI DJIEMEHTA.

Crtpoenue atoMoB. CocTaB aTOMHBIX sep. V3oTomnbl. DnekTponsl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UeK
aToMoB nepBbIX 20 xumuueckux 35neMeHToB [lepuoanueckoii cucremsl . M. MenneneeBa. XapakrepucTuka
XMMHMYECKOI0 3JIEMEHTA 110 €ro MoJokeHUIo B [lepuonuueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJNyCa aTOMOB XUMHUECKUX 3JIEMEHTOB, METANIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB MO rpymnmnaM u nepuojaam. 3Hauenue Ilepuoguueckoro 3akona u [lepuognueckoit
CHCTEMBI XUMUYECKHUX DJIEMEHTOB ISl pa3BUTHUS HayKH U nIpakTuku. /. 1. MenneneeB — yu€Hbli U
rpakJaHuH.

Xumuaeckas cBsi3b. KoBasieHTHasI (TTOJISIpHAS M HEMOJIIPHAS ) CBS3h. DIIEKTPOOTPUIIATEIILHOCTh
XUMHUYECKHX dJIeMeHTOB. MoOHHAS CBS3E.

Crenenb okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIEC peakiuu. [Iporeccsl okucinenus u
BoccTaHOBICHHUS. OKHCIUTEIN M BOCCTAHOBUTEIIH.

XUMHYECKUH IKCIIEPUMEHT: N3ydeHHe 00pa3IloB BEIIECTB METAIJIOB M HEMETAINIOB; B3aUMOJICHCTBIE
TUJIPOKCH/IA [IMHKA C pAaCTBOPAMH KHUCIJIOT U IIEIOYEH; TPOBEICHHUE OMBITOB, WITIOCTPUPYIOMINX TPUMEPHI
OKHCIUTEIHbHO-BOCCTAHOBUTEIILHBIX PEAKINK (TOpEeHNe, PEaKIIUU Pa3I0KEeHHs, COSTUHEHNS).

MexnpeamMeTHblie CBA3H
Peannzanus MexnpeaMETHBIX CBA3EH IpU U3YyYEHUN XUMHUHM B 8 Ki1acce OCYLIECTBISIETCS Uepes3



UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATHUH, TaK U MMOHATHH, SIBISIOIINXCS CUCTEMHBIMH IS
OT/EJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC TOHATHS: HAYYHBIN (DaKT, THIIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CHHTE3,
KJ1accu(UKaIUs, TEPHOANIHOCTh, HAOIIOICHNE, SIKCIICPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJICITb,
SIBJICHUE.

du3suka: MaTepusi, aToM, dJICKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU], U30TOIIbI, PAJIMOAKTUBHOCTb,
MOJIEKYJIa, YIEKTPUUECKHUH 3apsi, BEIIECTBO, TENI0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBa, a3,
(u3ryecKre BEITMYUHBI, €IMHHUIIBI U3MEPEHUS, KOCMOC, TUIAHEThI, 3BE3.1b1, COHIIE.

buonorus: porocunres, qpixanue, onocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEPaIbI, TOPHBIE TIOPO/IbI, MTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO,
BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE OGPA30OBATEJIBHBIE PE3YJIbTATDBI

I/ISY‘-IGHI/IG XMMHHU B 8 Kjacce HaIIpaBJICHO HAa JOCTUKCHHUC OGy‘-IaIOH_II/IMI/IC}I JIMYHOCTHBIX, MCTAITPCAMCETHBIX

" IPCIMETHBIX PE3YJIbTAaTOB OCBOCHUSA y‘IC6HOFO npeamera.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yIbTAThl OCBOCHHUS IIPOrPAMMbI OCHOBHOT'O 00ILEro 00pa3oBaHuUsl TOCTUTAIOTCS B XO/IE
O6y‘-IeHI/I$I XUMHUHU B CAUHCTBEC yqe6H0171 ¥ BOCITMTAaTEILHOM JACATCIIbPHOCTH OpI‘aHI/I?;a]_[I/II/I B COOTBCTCTBHHU C
TpaAUIIUOHHBIMUA pOCCI/If/’ICKI/IMI/I COINMOKYJIbBTYPHBIMH U JYXOBHO-HPABCTBCHHBIMU HCHHOCTAMMU, ITPUHATBIMUA
B O6H_[€CTBC IpaBuJiaM1 1 HOPpMaMU IMOBCACHUA U CHOCO6CTByIOT nmponeccaM CaMOIIO3HaHUA, CaMOPa3BUTHUA
U COIMATIM3AIMU 00yYarOIIUXCA.

JIMYHOCTHBIE PE3YIIbTAThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YKCJIC B YaCTH:

IMaTproTHYeCKOro BOCIIMTAHUS

1) HEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY ¥ HAYYHOMY HACIICIHIO,
HOHMMAaHUsI 3HAUCHUS] XMMHUYECKOW HAayKU B KU3HU COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIA/ICTh
JOCTOBEPHOM MH(OpPMAIUE O MePeIOBbIX JOCTHKEHUAX U OTKPHITUSIX MUPOBOW M OTCYECTBEHHOMN XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

Fpamancxoro BOCIIUTAHUA

2) MMpEaACTaBJIICHUA O COUMAJIBHBIX HOpMax U MnpaBujiax MCKJINIYHOCTHBIX OTHOIIICHUH B KOJITICKTUBEC,
KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H_IGCTBCHHO HOH63HOﬁ, y‘le6HO'I/ICCJ'IeI[OBaTeJ'IBCKOI‘/‘I, TBOp‘lCCKOfI n
APYyrux BUAax ACATCIBHOCTU; TOTOBHOCTH K pa3Hoo6pa3H0171 COBMECTHOM ACATCIIbHOCTHU IIPH BBIITIOJIHCHHUHN
y‘le6HbIX, IMO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUHN XUMHWYCCKUX SKCIICPUMCHTOB, CO3JIaHUHN y‘le6HLIX ITPOCKTOB,
CTPCMJICHUSA K B3AUMOIIOHMMAHHWIO U B3AUMOIIOMOIIHA B ITPOICCCEC ITOH yqe6H0171 JACATCIIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJCHUE U IOCTYIIKH CBOUX TOBapI/IIJ_[eﬁ C IMO3UIUH HPABCTBCHHBIX U IIPABOBBIX HOPM C
y‘léTOM OCO3HAHMS MOCJIEICTBUA IMMOCTYIIKOB;

IleHHOCTH HAYYHOT0 MO3HAHUS

3) MHPOBO33PEHUYECKHX MPEACTABICHHUI O BEIIECTBE U XUMHUECKON PEaKIIn, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIIMX OCHOBY JUIsl IOHUMAaHUS CYLIIHOCTH HAyYHOUR
KapTHUHBI MUPA; TIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIbI, B3aUMOCBSI3AX
YyeJIoBeKa C MPUPOAHOU CPEAO, O POJIM XMMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTE;

4) mo3HaBaTeIbHBIX MOTHBOB, HATIPABJICHHBIX Ha IMOJyYeHHE HOBBIX 3HAHUH 10 XMMHUH, HEOOXOAUMBIX IS
00BsicHEHUST HAOTI0aeMbIX MPOIIECCOB U SIBICHUM;

5) nmo3HaBatenbHOM, HHGOPMAIIMOHHON ¥ YUTATENbCKOM KYJIbTYpPhI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYPO, JOCTYIMHBIMU TEXHUYECKUMHU
cpencTBamMu HH(OOPMAITMOHHBIX TEXHOJIOTHI;

6) uHTEepeca K 0OYUCHHIO U MO3HAHUIO, JTF0003HATEIBHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHMIO, IPOSKTHON U UCCIIEIOBATEICKON IEATETbHOCTH, K OCO3HAHHOMY BBHIOOPY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JaIbHEHUIIEM;

D®opMHUPOBAHUA KYJIbTYPbI 310POBbS

7) 0CO3HAHMS IIEHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 310pPOBbIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TMOCIEACTBUN M HENMPUSATHUS BPEAHBIX IPUBBIYEK (YIIOTPEOICHUS
QJIKOT0JIs1, HAPKOTHKOB, KypeHHUs ), HEOOXOAMMOCTH COOJIIOICHHSI TPABUI O€3011aCHOCTH MPH 0OpaIlieHHH ¢
XMMHUYECKHMHU BEIIECTBAMH B OBITY U peasIbHON KHU3HH;

TpynoBoro Bocnuranusi
8) uHTEepeca K MPaKTHUECCKOMY M3YYCHHUIO IPOPECCUil M Tpyla pa3IMyHOr0 POJia, YBaKCHUE K TPYAY H



pe3yibTaTtaM TPYyJOBOH 1EATeIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IIPEAMETHBIX 3HAHUN 110 XMMUH,
OCO3HAHHOT'O BHIOOPA MHANBUIYAILHOM TPAEKTOPUH MPOJOKEHUS 00pa30BaHUs C YUETOM JIMUYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; yCIIeUTHOM
npodeCcCHOHATBHOM eATENTbHOCTH U PA3BUTUSI HEOOXOTUMBIX YMEHUI; TOTOBHOCTh aJallTUPOBATHLCS B
npodeccuoHaIbHOMN Cpeje;

IKO0JOTHYeCKOro0 BOCIIMTAHUSA

9) 3KOJIOrMYECKH 11EJIECO00Pa3HOT0 OTHOIICHHUS K MPUPOJIC KaK UCTOUHUKY KHU3HH Ha 3eMIie, OCHOBE e
CYIIIECTBOBAHMS, IOHUMAHWSI [ICHHOCTH 3I0POBOTO M 0€301acHOr0 00pa3a )KM3HHU, OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (DM3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIOICHUS
MpaBuJI OE30MMACHOTO TIOBEICHUS IPU PabOTEe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIHSIX, YTPOXKAIOIIUX 30POBBIO
Y JKU3HH JTIOACH;

10) criocoOHOCTH MPUMEHSTH 3HAHHMS, TIOJy4YaeMbIe TIPU U3YYCHUU XUMUH, JUTS PEIICHHUS 3a71a4, CBSI3aHHBIX
C OKpY>Karollel IPUPOIHON CPEIOM, TOBBIIEHUS YPOBHS 3KOJIOTHUECKON KYJIbTYPbl, OCO3HAHUS
I00ATLHOTO XapaKTepa SKOJOTHISCKUX MPOOJIeM U IYTEeH UX PEHICHHS IIOCPEICTBOM METOJI0OB XUMUU;

11) 5KOJIOTHYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCS MM B ITO3HABATEIbHON, KOMMYHUKATHBHOMN H

COLIMAJIbHON ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeIMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAYMMbIE I (HOPMUPOBAHUSI MUPOBO33PEHHUS
oOlieHay4YHbIe TOHATHUSA (3aKOH, TEOPHUs, TPUHIIUIL, TUIIOTE3a, PaKT, CUCTEMA, IPOIIECC, IKCIEPUMEHT U JIp.),
KOTOPBIE UCIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUeOHBIX MpeIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3
3THUX MPeIMETOB (GOPMUPOBATH PEICTABICHUE O LIEJIOCTHON Hay4YHOU KapTHHE MUPA, U YHUBEPCAIIbHBIE
yueOHbIe AeicTBUs (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHBIC), KOTOPbIE 00ECIICUUBAIOT
(dopMUpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY ITUIAaHUPOBAHUIO M OCYILLECTBICHUIO YU€OHOM
JeSITENIbHOCTH.

MeTtanpeameTHble pe3ynbTaThl OCBOSHHS 00pa30BaTEIbHON MPOrPaMMBbI 110 XUMUHU OTPAXKAIOT OBJIa/IEHUE

YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CﬁCTBI/ISIMH, B TOM 4HCJIC:

ba3oBbIMH JIOTHYECKUMU 1€/ CTBUSIMH

1) yMeHHeM HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHHS TIPU OCBOSHUU 3HAHUIA: PACKPBIBATH CMBICIT
XUMHUYECKHUX TOHATUHN (BBIACNATH UX XapaKTepHbIE MPU3HAKY, YCTAaHABIMBATh B3aUMOCBS3b C IPYTUMU
HNOHSTHUSIMH ), UCTIOIb30BaTh MOHATHUS JJIs1 OOBSICHEHUSI OTAEIBHBIX (PaKTOB U SBJIEHUH; BEIOMpPATh OCHOBAHUS
U KPUTEPUH JUTsl KJIacCU(UKALUY XUMUYECKUX BELIECTB U XMMHUECKUX peaKlnii; yCTaHABIMBAaTh IPUUYUHHO-
CJIEICTBEHHBIE CBS3H MEXKIY OOBEKTaMU U3YUEHUS; CTPOUTH JIOTUYECKUE PaCCyKACHUS (MHIYKTUBHBIE,
JI€TYKTUBHBIE, 110 AaHAJIOTUN); /IeJIaTh BHIBO/IBI U 3aKIIOUECHNUS;

2) yMEHUEM IPUMEHSTH B IPOLIECCE TIO3HAHMS TIOHSTHUS (IPEAMETHBIE U METaIIPEMETHEIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIENIHN, UCIIOJIb3YEMbIE B XUMHH, TPE0OPa30BHIBATH IIMPOKO NPUMEHSIEMbIE B
XUMHHU MOJIENIbHBIE TPE/ICTABICHUS — XUMHUECKUI 3HaK (CUMBOJI JIEMEHTa), XUMHUUEcKast popMyna u
ypaBHEHHE XUMUYECKOH peakiiui — MpHU pelIeHud y4eOHO-TI03HaBaTeNbHBIX 3a/1a4; ¢ YYETOM ITHX
MOJIENIbHBIX MPEJICTABICHUH BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU U3y4aeMbIX OObEKTOB
— XMMHYECKHX BEIIECTB U XUMUYECKUX PEaKIIHii; BBISBISATH O0IIME 3aKOHOMEPHOCTH, TPUUNHHO-
CJIEICTBEHHBIE CBSI3U U IIPOTUBOPEYUS B U3y4aeMBIX IIPOLIECCAX U ABJICHUX; IIpeUIaraTb KPUTEPUU IJIs
BBISIBJICHHSI TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA; CAMOCTOSATENIBHO BEIOMPATh CIIOCO0 perieHus yaueOHoMH
3aJauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUs, BBIOMpPATh Hanboiee MOAXOAAIIHNA ¢ y4€TOM

CaMOCTOATCIIbHO BBIACICHHBIX KpI/ITepI/IeB);

Ba3zoBbpIMHU MccIe10BaATEILCKHMHU A€M CTBUAMH



3) yMeHHEM HUCIO0JIb30BaTh MOCTABICHHBIC BOMPOCH! B KAYECTBE MHCTPYMEHTA MTO3HAHUS, @ TAKXKE B
Ka4ue€CTBE€ OCHOBHI IJIA (I)OpMI/IpOBaHI/ISI THUIIOTE3ELI IO MPOBECPKE NPABUIIBHOCTH BbICKA3bIBACMBIX CY)K,Z[CHI/II\/II;

4) mpuoOpeTeHHe OIbITa MO TUIAHKPOBAHHIO, OPTaHU3AIMH U ITPOBEICHUIO YICHUIECKUX KCIICPUMEHTOB!
yMeHHE HaOJII0IaTh 32 XOA0M IPOIIecca, CAMOCTOSATEIILHO IIPOTHO3MPOBATh €ro pe3yibTaT, (POPMYIUPOBATH
O606H.[eHI/ISI " BBIBOJIBI ITO pC3YyJIbTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICAOBAaHHUA, COCTABIIATH OT4YET O
POJICNIaHHOM padoTe;

Pa6oroii ¢ undgopmanmeit

5) yMeHueM BbIOMpaTh, aHAIM3UPOBATH U UHTEPIIPETHPOBATh HHPOPMAIIHIO PA3IHYHBIX BUIOB U GOpPM
IIPEJICTaBICHHUS], [10JIy4aeMYI0 U3 Pa3HbIX UICTOUHUKOB (HayYHO-TIOMYJISIpHAsL TUTEpAaTypa XUMUUECKOTO
CoJiepKaHus, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa); KpUTHUECKH OIICHUBATH IPOTUBOPEUYHBYIO U
HEJO0CTOBEPHYIO HHPOPMAIIHIO;

6) yMEeHUEM IPUMEHSTH Pa3JIMYHbIC METOBI U 3AIPOCHI IIPH MTOUCKE U 0TOOpE HH(POPMALIUH 1
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JIJIsl BHIIOJTHEHUSI yIEOHBIX U IO3HABATEIIBHBIX 3a/1a4 OIpe-
JIeNEHHOr 0 TUIIA; TPUOOPETEHHE OIbITa B 00JIACTH UCIOIb30BAHUS MH(POPMATMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIaZICHUE KYJIbTYPOIl aKTUBHOT'O HCIOIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENILHO BEIOMPATh ONTUMAIIbHYIO (POpMY IPEeCTaBIeHNUs HHPOPMALUU U WILTIOCTPUPOBATh
pelaemMble 3a/1a4 HECIIOKHBIMU CXEMaMH, AUarpaMMaMu, IpYruMu popMaMu rpaduKy U uxX
KOMOWHAITASIMHU;

7) yMEHHUEM KCIIOJIb30BATh U aHAIM3UPOBATH B IMPOLIECCE YUCOHOM M UCCIICI0BATEIbCKOMN eI TeIbHOCTH
UH(OPMALIHIO O BIMSHUU POMBIIIIEHHOCTH, CEIBCKOT0 X03SHCTBA U TPAHCIIOPTA HA COCTOSIHUE

OKpYKaroIe TPUPOIHOU CPEJIbL;

YHuBepcaIbHBIMI KOMMYHHUKATHBHBIMH JIeii CTBUSIMH

8) yMeHHeM 3a/1aBaTh BOMPOCHI (B XOJ1€ IHAIOTa W/UIH TUCKYCCHH) TIO CYIIECTBY 00CYX1aeMOM TEMBI,
dbopMyIUpOBaTh CBOM MPEATIOKEHUS OTHOCUTENLHO BBITTOIHEHUS TIPEIOKESHHOHN 3a1auu;

9) nproOpeTeHKe OMbITA MPE3CHTAIIHH PE3YIbTATOB BHITOJHEHUS XMMUYECKOTO IKCIIEPUMEHTA
(;1abopaToOpHOTrOo OMBITA, JTA0OPATOPHOM PAOOTHI MO HCCIEAOBAHUIO CBOMCTB BELIECTB, YI€OHOTO MPOEKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMH MO3HABATEIILHON U HCCIIEA0BATEIbCKOM
JESTENIbHOCTH MPH PEIICHUH BO3ZHUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIINX HHTEPECOB U COTJIAaCOBAHUS
no3uIuil (00cyxaeHusi, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI», KOOPAMHALIMSI COBMECTHBIX JIHCTBHUIA,
orpezieNieHue KPUTEPUEB 110 OIIEHKE KaueCTBa BHIMOJIHEHHON paboThI U 1Ip.);

YHHUBepCcaIbHBIMH PEryIsiTHBHBIMH AeHCTBUAMH

11) yMeHHEM CaMOCTOSTENBHO ONPEICISITh LENH IeITeIbHOCTH, TJIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITEIbLHOCTh, BBIOMpATh Hanboee
s dexTuBHBIC CITOCOOHI peleHNs YIeOHBIX U MO3HABATEIBHBIX 33J1a4, CAMOCTOSTEILHO COCTABIIATh WIIN
KOPPEKTUPOBATh NPEIOKEHHBIN AITOPUTM IE€UCTBHM IPY BBIITOJIHEHUH 33JaHUHI C YI4ETOM IMOITyYEHUS
HOBBIX 3HaHHUM 00 N3ydyaeMbIX 00BEKTaX — BEUIECTBAX U pPeaKLUsiX; OLEHUBATh COOTBETCTBHE MOTyUYEHHOTO
pe3yJibTaTa 3asiBJICHHOMU 1IEJIH;

12) ymeHneM UCTIONB30BaTh U aHAIM3UPOBATH KOHTEKCTHI, ITPpeJIaracMble B YCJIOBUY 3aaHUM.

IHPEAMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3yIbTaTOB MO0 OCBOCHHUIO 00513aTEILHOTO COIePKaHMsI, YCTAHOBIIEHHOTO JJAHHOM
npUMepHOU paboueil MporpaMMoil, BEIACISAIOT: OCBOCHHbBIE 00YYaIOIIMMKCS Hay4HbIe 3HAHUS, YMEHUS U
CrocoObI TEUCTBUH, cierupUIeCcKue IS TPEIMETHON 00J1acTh «XHUMHUS», BUIBI ACATEIHHOCTH 10
MOJTYYCHHUIO HOBOTO 3HAHMS, €70 MHTEPIPETAlMU, TPEOOPa30BaHUI0 M TPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U
HOBBIX CUTYyaIUsX.



[IpenMeTHBIE pe3yabTAThl OTPAXKAIOT CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS CIECAYIOUIUX YMEHUMN:

1) packpwieame cmbici OCHOBHBIX XUMHUYECKHX MTOHSATHIA: aTOM, MOJIEKYJIa, XUMUUECKHI DJIEMEHT, TIPOCTOE
BEIIECTBO, CJI0)KHOE BEIIECTBO, CMECH (OJHOPO/IHASA U HEOJJHOPO/IHAs ), BAIEGHTHOCTh, OTHOCUTEJIbHAS
aTOMHas U MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs: Macca, MaccoBasi 10JIs
XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBINA 00bEM, OKCH, KUCIIOTa, OCHOBAHHUE, COJIb,
3IIEKTPOOTPHULATEIILHOCTD, CTENICHb OKUCIICHHS, XUMUYECKasl PeaKLusl, KIaCCU(PHUKAIIS PEaKIUid: peakuu
COCIMHEHUS, PEaKIH PA3I0KEHHsI, PEaKIIMU 3aMEICHHS, PEaKLIMU 0OMEHa, 9K30- U SHAOTEPMHUUECKUE
peaxiuu; TermoBoi 3 ekt peakuuu; SApo aToMa, JEKTPOHHBIN CIIONW aTOMa, aTOMHAsi OpOUTAIIb, PAANYC
aToMa, XMMHUYECKas CBS3b, MOJIIPHAs ¥ HETIOJISIpHAs. KOBAJIGHTHAS CBSI3b, MOHHASI CBSI3b, HOH, KATHOH, aHHUOH,
pacTBOp, MaccoBasi 10JIsI BELECTBA (MIPOLIEHTHAsI KOHIICHTPAIHs) B PaCTBOPE;

2) unIoCmpupo8ams B3auMOCBsI3b OCHOBHBIX XUMUYECKUX TOHATHHN (CM. 1. 1) ¥ IPUMEHSATh 3TH MOHATHS
IIPU OMHMCAHUU BEUIECTB U UX MPEBpallleHU;

3) ucnonv306amv XAMHYECKYIO CAMBOJIMKY ISl COCTABJICHUs (DOPMYIT BEIIECTB U YPABHEHU I XMMUYECKUX
pEaKIIN;

4) onpedensime BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHCHUAX; CTEIICHb OKHCIICHHSI
9JIEMEHTOB B OMHAPHBIX COSAMHEHMSIX; TPUHAJICKHOCTD BEUIECTB K ONPEAeIEHHOMY KJIacCy COEAMHEHUN 10
dbopMynaM; BUJ XUMUYECKOU CBSA3H (KOBAJCHTHAS U MOHHAS) B HEOPTaHUYECKUX COCIMHEHUSX;

5) packpovieamo cmoica Tlepuoandeckoro 3akona J[. . MenaeneeBa: 1eMOHCTPHPOBATH MOHUMAHHUE
NEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XUMUYECKUX IEMEHTOB OT UX nosoxenus B [lepuoauueckoit
CUCTEME; 3aKOHOB COXPaHEHMsI MACChl BELLIECTB, [IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHMUS,
3aKoHa ABOTapo; OMUCHIBATh U XapaKTepru30BaTh TabIuuHy0 Gopmy Ileproamueckoii CuCTeMBI
XUMHYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAas moArpymnma (A-rpymma)» u «modouynas noarpymnmna (b-
rpymma)», Majsle U 00JbIlINe NEPUOAbl; COOTHOCUTH 0003HAUEHUSI, KOTOPbIE UMEIOTCS B Ta0/IHIIE
«ITepuognueckas cucrema xXuMudeckux 35emMeHToB /. 1. MeHeneeBa» ¢ YMCIOBBIMU XapaKTePUCTUKAMU
CTPOEHHS aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l SApa, 00IIee YHCIIO FJIEKTPOHOB U
pacnpeneseHre ux rno 3JIeKTPOHHBIM CII0SIM);

6) rraccuguyuposams XMMHUYECKUE FTIEMEHTBI; HEOPTaHMUECKHE BEIIECTBA; XMMUYECKHE PeaKIiu (110
YHCIIy U COCTAaBY YYacCTBYIOIIMX B PEAaKIIMU BELIECTB, [0 TEIJIOBOMY 3D PEKTy);

7) xapaxmepuzosamo (onucviéams) OOIINE XUMUUECKHE CBONCTBA BEIIECTB Pa3IUYHBIX KJIaCCOB,
MOJATBEP>K/1asl ONMCAHUE IPUMEPAMHU MOJIEKYJIIPHBIX YPABHEHHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUI;

8) mpocHo3uposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX KAYECTBEHHOTO COCTaBa; BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSAX;

9) 6bluUCIAMbG OTHOCUTEIIBHYIO MOJICKYJISIPHYIO i MOJISIPHYIO MACChl BEIIECTB; MACCOBYIO JIOIO
XMMHUYECKOT'0 3JIEMEHTA 10 (GOpMYIie COEMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOAUTH
pacuéThl 110 YpaBHEHHUIO XUMUYECKON PEAKIUY;

10) npumensimsb OCHOBHBIE OTIEPALIUH MBICITUTEIBHON ISTEIPHOCTH — aHAJIN3 M CHHTE3, CPaBHEHUE,
0000111eH1e, CUCTEMATH3AIIHIO, KIIaCCU(UKALINIO, BHISIBICHUE PUUYMHHO-CIIEICTBEHHBIX CBSI3eH — s
W3YYEHHUS CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIIN; €CTECTBEHHO-HAYyYHbIE METO/IbI TO3HAHUSA —
HaOJIr0/IeHue, U3MEPEHNE, MOJICIUPOBAaHUE, YKCIIEPUMEHT (peasbHbIN M MBICTICHHBIH );

11) creoosamsb ipaBuIIaM MOITB30BAHUS XMMUYECKON ITOCYI0H U 1a00paTOpHBIM 000pYAOBaHHEM, a TAKKE
IpaBuJiaM OOpallleHus C BeIIeCTBAMU B COOTBETCTBUU C MHCTPYKLUSIMH IO BBIITOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OTBITOB IO MOJYUYECHUIO M COOMPaHUIO Ta3000pa3HBIX BEIIECTB (BOIOPO/Ia U KUCIOPOa),
MPUTOTOBJICHUIO PACTBOPOB C OMpPEIeIEHHON MacCOBOH /10J1el pacTBOPEHHOIO BEIECTBA; MJIAHUPOBATH U
MPOBOAUTH XMMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT C IOMOIIBIO
WHIUKATOPOB (JTaKMycC, heHoN(pTaTCHH, METHIIOPAHXK U JP.).
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Xumusi — BazkHasi 06J1aCTh
€CTEeCTBOZHAHUA U npaKanecxoﬁ
AeATEIbHOCTH Y€JI0BEKa

05.09.2022
22.09.2022

PackpbIBaTh CMBICII H3y4aeMBbIX ITOHSTHIA;

PackpsIBaTh pOJIb XUMUH B IPUPO/IE U )KU3HH YEIIOBEKA, €€ CBSI3b C APYTUMH HayKaMH;
Paznnyath YHUCTHIC BEIIECTBA H CMECH; OJHOPO/IHbIC X HEOAHOPOIHBIC CMECH;

PaznnyaTe HU3MUECKUE B XUMUYCCKHE SIBICHHS,;

OrnpenesnsiTe IPU3HAKKA XUMUIECKUX PEAKIIUH U YCIOBHS HX TPOTCKAHUS;

CrenoBaTh IpaBHUIaM IOJIb30BAHHS XUMHUIECKOM ITOCY/ 10/ 1 JIaOOPaTOPHBIM
000pyI0BaHKHEM, a TAKIKE MTPABUIIAM OOPAIICHUS C XHMHIECKUMH BEILIECTBAMH B
COOTBETCTBHH C HHCTPYKIIMSIMH IT0 BBIITOJHEHHIO TPAKTHYECKUX PaboT;

ITnaHupoBaTh M MPOBOANTH XUMHUUECKHI SIKCIIEPUMEHT I10 U3YUCHHUIO U OIIHCAHHIO
(hu3uUecKuX CBONCTB BEIIECTB, CIIOCOOOB pa3/Ie/ICHHsI CMeceil BEIEeCTB;

Hcnionb30BaTh NpH BBITOIHEHHH y4eOHBIX 3aaHHUi U B TPOLIECCE MCCIIEI0BATEIHCKOM
JIeSITEIIbHOCTH HAyIHO-TIOMYJSIPHYIO JINTEPATypy XUMHIECKOTO COACPIKAHUSI, CITPABOYHBIC
Marepuasl, pecypcsl MHTEepHETa;

BeicTpanBaTth pa3BEPHYTHIC MIMCHMEHHBIC M YCTHBIC OTBETHI C OMTOPOii Ha HH(OPMAIIHIO U3
y4eOHHUKA U CIIPABOYHBIX MATEPHAIIOB, TPAMOTHO HCITOJIb30BaTh N3yYCHHBIN MOHSITHIHBIN
amnmapat Kypca XHMHH;

Yerublii onpoc;
ITpakTHueckas
paborta;

https://educont.ru/
https://resh.edu.ru/

1.2.

BemecrBa
M XHMHYECKHe peakiuu

15

23.09.2022
12.11.2022

ITpUMEHSATH €CTECTBEHHO-HAYUHbIE METO/IbI IIO3HAHU (B TOM YHCIIC HAOIIOICHHUE,
MO/IEIMPOBAHUE, SKCIIEPUMEHT) U OCHOBHBIE OIEPAIIMU MBICIIUTEIbHOM A€ TEIbHOCTU
(cpaBHeHHe, KiIaccu(uKanus) A1 U3y4SHUs BEILIECTB U XUMHYECKUX PEAKIHUii;
PackpbIBaTh CMBICI N3Y4aEMbIX OHATHI M 3aKOHOB M IPUMEHATH 3TH HOHATHS IPH
OMMCAaHUU CBONCTB BEIIECTB U UX NIPEBPALLCHUI;

Pasnuyath GusHyecKue 1 XUMHYECKUE SIBJICHHS, O0BACHATh UX CYLHOCTb C TOUKH 3pEHHs
ATOMHO-MOJIEKYJIIPHOIO Y4EHHSI;

OnpezensTh NIPU3HAKK XUMUYECKUX PEAKIHA, YCIIOBUS UX IPOTEKAHMS;

OOBACHATD CYIIHOCTb (PU3HYECKUX U XUMUYECKUX SIBJICHHH C TOYKH 3PEHUSI aTOMHO-
MOJIEKYJISIPHOT'O YYEHHUS;

Knaccuduuupopars XMMUUECKUE PEAKIMU (II0 YKCITY M COCTABY PEArupPyIOIIUX 1
00pa3yIoIINXCsl BELIECTB);

CoctaBisTh pOopMyIIbl OMHAPHBIX BELIECTB 10 BAJIGHTHOCTH U ONPEJIEIATh BAJIGHTHOCTD 110
opmynam BerecTs;

PaccraBnsate K03 GUIMEHTHI B ypABHEHUSAX XMMHYECKHX PEAKIHIA;

CrenoBaTh NpaBHUiIaM IOJIb30BAHHS XUMHUYECKOH ITOCY/10i 1 JIaDOpaTOPHBIM
000pyI0BaHHUEM, a TAKXKE ITPAaBHUIIaM OOPAILEHHs C BELIECTBAMHU B COOTBETCTBHH C
MHCTPYKLHUSMH O BBIINOJIHEHHIO JJAGOPATOPHBIX XUMHUYECKUX OIBITOB;

Hcronb30Bath MPH BEIOIHEHUH YYEOHBIX 3a1aHMi1 U B IPOLIECCE UCCIIE0BATENIBCKOM
JIEATENbHOCTH Hay4YHO-NOIY IAPHYIO TUTEPATyPy XMMHYECKOI0 COAEPIKAHUs, CIIPAaBOYHbIC
Marepuaibl, pecypcsl HTEepHeTa;

BeicTpanBath pa3BEPHYThIC TMCbMEHHbIE U YCTHBIE OTBETBI C OIIOPOii HA MH(POPMALIHIO H3
yueOHHUKA U CIPABOYHBIX MATE€PHAJIOB, FPAMOTHO UCIIOIb30BaTh U3Y4EHHBIH MOHATHHHBIN
anmapar Kypca XMMHU;

VYcrHsblii onpoc;
ITucepmeHHBbIH
KOHTPOJIb;
KonTponpHnas
pabora;

https://educont.ru/
https://resh.edu.ru/

Wroro no pazgeny
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Paznen 2. Baxkneiimne NpeaACTAaBUTE/IH HEOPraHUIE€CKUX BeIIeCTB




2.1.

Bozayx. Kuciopoa. Ilonsitue 06 okcuagax

14.11.2022
30.11.2022

PackpbIBaTh CMBICI H3y4aeMbIX IIOHATHI ¥ IPUMEHSATh 3TH TOHATHUS ITPU ONIMCAHUN
CBOMCTB BEIIECTB U UX IIPEBPAIECHUIL;

XapakTepu3oBaTh (OMUCHIBATh) COCTAB BO3AYyXa, PU3HIECKUE U XUMUYECKHE CBOWCTBA
KHCIIOPOZa, CHOCOOBI €ro MOIy4eHHUs, IPUMEHEHHE 1 3HAUCHUE B IPUPOJE U KU3HH
YEIIOBEKa;

CpaBHUBATB PEAKIHU TOPEHUS U MEUICHHOTO OKHUCIICHUS;

CobupaTb IpHOOPHI IS MOIYyYEHUS KHCIOPO/a (BBITECHCHUEM BOJIBI U BO3/1yXa);
Pacno3HaBaTh OMBITHBIM ITyTEM KHUCIIOPOJ;

Hcrionb30BaTh XUMUYECKYIO CHMBOJIMKY I COCTaBICHHS (JOPMYIT BEILECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMUUECKUX PEAKIH C y4aCTHEM KUCIIOPOa;

OOBACHATH CYHIHOCTb 3KOJIOTMYECKUX MPOOIIEM, CBA3aHHBIX C 3arPsI3HCHUEM BO3/yXa;
CrenoBath paBuIaM 6€30MacHON paboThI B 1a0OPATOPHUU TIPU HCIIOJIB30BAHUH
XMMHYECKO#1 TOCY bl M 000PYNOBaHUS, @ TAKXKE IPABUIIAM OOPAILEHUS C TOPIOYHMMH
BEILIECTBAMU B OBITY;

IT1aHUPOBATh U OCYLIECTBIIATH HA IIPAKTUKE XMMUYECKUE SKCIIEPUMEHTBI, TPOBOJUTH
HaOJIFOICHMS, JIENaTh BHIBOJIBI I10 PE3yJIbTaTaM SKCIIEPUMEHTA,;

‘Y4acTBOBaTh B COBMECTHO# paboTe B IpyIIIe;

Vcrionb30BaTh MPH BBIOJIHEHUH Y4EOHBIX 3a1aHMiT U B POLIECCE UCCIIEI0BATEIILCKOM
JIEATENbHOCTH HayYHO-MOITY IAPHYIO U TEPATyPy XMMHYECKOT0 COJICPKaHH s, CIIPABOYHbIC
Marepuaisbl, pecypcsl MHTepHeTa;

BsIcTpanBaTh pa3BEPHYTHIC TMCEMEHHBIE H YCTHBIC OTBETHI C OIIOPOH Ha HH(OpMAaLHUIo U3
yueOHHUKA U CHPABOYHBIX MATEPHAJIOB, FPAMOTHO UCTIOIb30BATh U3Y4CHHBIH MOHATHHHBIH
anmapar Kypca XMMHH;

Yeruslii onpoc;
IIpaxTrueckas
pabora;
TectupoBanue;

https://educont.ru/
https://resh.edu.ru/

2.2.

Bopopoa.
TloHsiTHE 0 KHCJIOTAX M COJISIX

01.12.2022
17.12.2022

PackpbIBaTh CMBICII H3y4aeMbIX TOHSATHII U IPUMEHSTh 9TH MOHATUS IIPH OIMHCAHUH
CBOMCTB BEILIECTB U HX [IPEBPALICHHIA;

XapakTepn30BaTh (OMUCHIBATE) HU3HICCKHE X XHUMHICCKHE CBOICTBA BOJOPO/A, CIIOCOOBI
€ro IOy YCHHs, IPHMEHEHHUE;

CobupaTtb npuodop I MOITydeHHUS BOIOPOJIA;

Hcromnp30BaTh XUMUYECKYIO CHMBOJIMKY JUISI COCTAaBIICHHS (HOPMYJT BELIIECTB,
MOJIEKYJISIPHBIX yPABHEHHIT XUMIYECKHX PEaKIHUii C y4acTHEM BOLOPOa;

CrietoBath npaBuiaM 6€30MacHoi paboThl B 1JaGOPATOPHU IIPH HCIIONIB30BAHUH
XHMHYECKOM IOCY Bl B 000PYIOBaHHSL, @ TAKXKE IPABIIIAM OOPAILEHHS C TOPIOIUMI
BEILIECTBAMU B OBITY;

[I1aHUPOBATH M OCYILECTBIISTH HA IPAKTHKE XUMUUECKHE OKCIICPUMEHTBI, IPOBOAHTH
HaOJIIOEHNSL, JIETIATh BBIBOJBI [T0 Pe3y/IbTaTaM SKCIICPUMEHTa;

Y4acTBOBaTh B COBMECTHOH paboTe B rpyIIIie;

VYeTHblii onpoc;
ITucbMeHHBIN
KOHTPOJIB;
ITpakTHueckas
pabora;

https://educont.ru/
https://resh.edu.ru/

2.3.

KoJsmmyecTBeHHbIE OTHOIIEHHS B XUMUH

19.12.2022
21.01.2023

PackpbIBaTh CMBICIT H3y4aeMBIX IIOHATHH U TPUMEHSATH STH MTOHATHS, a TAK)KE U3yUCHHBIE
3aKOHBI M TEOPUH IS PELICHUS] PACUYETHBIX 3a/1a4;

BhI4KCIISTS MOJISIPHYHO MACCy BEILECTB; KOIMYECTBO BEILECTBA, 00BbEM ra3a, Maccy
BEILECTBA;

IIpoBOAUTH PACUETHI [T0 yPABHEHUSIM XMMUUCCKHUX PEaKIMii: KOJudecTBa, 00bEMa, MacChl
BEILIECTBA [10 U3BECTHOMY KOJIMYECTBY, 00BbEMY, MACCE PEareHTOB HIIH ITPOIYKTOB
peakuunmu;

BeicTpanBath pa3BEpHYThIE IMCHMEHHbIE U YCTHBIC OTBETBI C OIIOPOii HA MH(POPMALIHIO H3
yueOHHUKA U CIPABOYHBIX MATEPHAJIOB, FPAMOTHO UCIIOIb30BaTh U3Y4EHHbIH MOHATHHHBIN
anmapar Kypca XMMHU;

VYcrHsiit onpoc;
ITucemeHHbIH
KOHTPOJIb;
KonTponpHas
pabora;

https://educont.ru/
https://resh.edu.ru/




2.4. | Boga. PacrBopsl. Ilousitie 06 5 0 1
OCHOBaHHSAX

23.01.2023
09.02.2023

PackpbIBaTh CMBICI H3y4aeMbIX IIOHATHI ¥ IPUMEHSATh 3TH TOHATHUS ITPU ONIMCAHUN
CBOMCTB BEIIECTB U UX IIPEBPAIECHUIL;

XapakTepru3oBaTh (PU3NUECKHE U XUMHUECKHE CBOIICTBA BOIbI, €€ POJIb KaK PAaCTBOPUTEIIS
B ITPUPOJTHBIX MTPOIIECCAX;

CoCTaBmATh ypaBHEHUSI XUMUIECKUX PEAKIHIA C yJaCTHEM BOJIBI;

OOBACHATH CYLIHOCTb 3KOJIOIMYECKUX IPOOIIEM, CBS3AHHBIX C 3aTPA3HEHUEM IIPHPOTHBIX
BOJI, CIIOCOOBI OUUCTKH BOJIBI OT IPUMECEH, MEPBI II0 OXPaHE BOJ| OT 3arPsI3HEHNUS;
ITnaaMpoBaTh M OCYIIECTBIIATH HAa MPAKTHKE XMMUUECKHE SKCTIEPUMEHTHI, IPOBOIUTH
HaOJIFOJICHHS, JIENATh BHIBOJIBI 110 PE3yJIbTATaM 3KCIEPUMEHTA,;

CrenoBath npaBuIaM 6€30MacHON paboThI B 1a0OPATOPHUU TIPU HCIIONIB30BAHUH
XUMHYECKOI1 TOCY /b U 000PY10BaHUS;

ITpoBOIUTE BEIYMCIICHUS C TIPHMEHEHHEM MOHATHS «MAccoBast 1071 BEIIECTBA B
pacTBope»;

Vicrionp30BaTh MpH BBIMOTHEHHN y4eOHBIX 3aJaHUH U B TPOIIECCE HCCIIEI0BATEBCKOM
JIESITEIbHOCTH HAyIHO-TIONY ISIPHYIO INTEPATypy XUMHIECKOTO COIEPHKAHUSI, CITPAaBOYHEIC
MaTtepuansl, pecypcel IHTEepHeTa;

Yeruslii onpoc;
ITuceMmeHHbIH
KOHTPOJIb;
IIpakTHueckas
paborta;

https://educont.ru/
https://resh.edu.ru/

2.5. | OCHOBHBIE KJIACCHI HEOPTAHMYECKUX 11 1 1
coeIuHeHMit

10.02.2023
18.03.2023

KiraccuduimpoBarh u3y4aeMble BELIECTBA I10 COCTaBY M CBOMCTBAM;

CocTaBiiaTh pOPMyIIBI OKCHIOB, KUCIOT, OCHOBAHHIA, COJICH 1 Ha3bIBATD UX 110
MEXIyHapOIHON HOMEHKIIATYpe;

[IporHO3UpOBATH CBOMCTBA BEIIECTB HA OCHOBE OOIINX XMMHIECKUX CBOMCTB H3yICHHBIX
KJIaCCOB/TPYIIII BELIECTB, K KOTOPHIM OHH OTHOCSITCSL;

CocTaBIIITh MOJIEKYIIIPHbIC YPaBHEHHUS PEaKINii, HLUTIOCTPHPYIOMINX XHMHUICCKIE
CBOWCTBA M CIIOCOOBI IIOJTyICHHUSI BELIECTB H3YICHHBIX KIIACCOB/TPYIII, @ TAKXKE
[OTBEPIKAAIOIINX TCHETHICCKYIO B3aUMOCBSI3b MEXKLY HUMIL.;

[Ipon3BOANTE BEIMUCIICHHS 10 YPABHEHUSIM XUMUYCCKUX PEaKIHil;

[I1aHUPOBATH M OCYILECTBITH Ha IPAKTHKE XUMUUECKHE SKCIICPUMEHTEI, IPOBOATH
HaOJIIOEHNSL, JIETIAaTh BEIBOJBI [T0 Pe3yIIbTaTaM SKCIIePUMEHTa;

CrietoBath npaBuiaM 6€30MacHoi paboThl B 1JaGOPATOPHU IIPH HCIIONIB30BAHUH
XUMHYECKOI OCY /bl M 000py10BaHUS;

Hcrons30BaTh IPH BEITONHEHAN YYSOHBIX 3aJaHUH 1 B IPOLIECCE HCCIIEA0BATENBCKOM
JeATEILHOCTH HayYHO-TIOIYJIIPHYIO JINTEPATyPy XUMHIECKOTO COIEPIKaHHsI, CIPaBOYHBIC
MaTepHabl, pecypcsl MHTepHeTa;

BeictpanBaTh pa3sBEépHyThIE IMCEMEHHBIE M YCTHBIE OTBETHI C OMOPOii Ha HH(OPMALIHIO 13
y4eGHHKA U CIIPAaBOYHBIX MaTEPHAIOB, IPAMOTHO HCIIOJIb30BATh H3YICHHBII TOHS THIHHBII
arnmapar Kypca XHMHH;

VYeTHblii onpoc;
IIncemeHHbIH
KOHTPOJIB;
Konrponsnas
pabora;
[IpakTHueckas
pabora;
TectupoBanue;

https://educont.ru/
https://resh.edu.ru/

Wroro o pazaeny 30

Paznen 3. Ilepuoanyeckuii 3axoH u Ilepuonnyeckasi cucreMa XuMHuecKux diemenTosn /1. . MenneiieeBa.

CTpoelme aTOMOB. XUMHYeCKAasl CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE peaxkuuu




3.1. | Mepuoanueckuii 3axon u Ilepuoanyeckas
CHCTeMAa XMMHYEeCKHX )JIeMEHTOB
J. . MenaeseeBa. CTpoeHHne aToma

03.04.2023
27.04.2023

PackpbIBaTh CMBICT IEPHONYECKOTO 3aKOHA;

[ToHnMaTh CyIIeCTBOBaHNE MEPHOIUUECKON 3aBHCUMOCTU CBOMCTB XUMHUECKUX
3JIEMEHTOB (M3MEHEHHUE PaJIiyCOB aTOMOB H 3JIEKTPOOTPULIATEIBHOCTH) ¥ UX COSIMHEHUH
OT TTOJIOXKEHUSI B TIEPUOTUUECKOI CHCTEME M CTPOCHUST aTOMa;

VYcraHaBIuMBaTh CBSA3b MEXK/y IOJIOKEHHEM 3JIEMEHTA B IIEPUOUUYECKON cUCTEME U
CTPOCHHEM €ro aToMa (COCTaB U 3aps sApa, 00LIee YHCIIO NEKTPOHOB U pacipeielIcHHe
UX IO 3IEKTPOHHBIM CIIOSIM);

ITporHo3upoBaTh XapaKTep M3MEHEHHUs CBOMCTB 2JIEMEHTOB U MX COEIMHEHHUH 110 rpynnam
u nepuosam Ilepruoamueckoii cuctemsr;

XapaKTepu3oBaTh XUMHYECKHE 2JIEMEHTBI IIEPBBIX TPEX IIEPUOJIOB, KaIHs, KaJIbLHs 10 UX
nonoxkeHuto B [lepnonnueckoii cucreme /1. 1. Menneneena;

CrenoBath npaBuiIaM 6e30MacHON pabOThI B TaOOPaTOPUH ITPU HCIIONIb30BAHUH
XMMHYECKOH Iocy/Ibl U 000py10BaHHUs;

BsicTpanBaTh pa3BEPHYThIC MMCHMEHHBIC H YCTHBIE OTBETHI C OIOPOIi Ha MH(OPMALIHIO U3
YueOHHUKA U CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO HCIOJIb30BATh N3Y4YCHHBII TOHATHITHBII
anmnapar Kypca XHUMHU;

Hcrionp30BaTh P BBITOJIHEHUH y4eOHBIX 3a1aHUI TEKCThI yueOHHKA, CIIPABOYHbBIC
martepuaisl ([lepuoandeckyro cucteMy XUMUueckux sementoB [, V. Meneneesa,
TaOJIMILy PACTBOPUMOCTH KUCIIOT, OCHOBAHUI1 M COJICH B BOJIE, YJICKTPOXMMHUUESCKHH PsiJ|
HaIpsDKCHUIT MeTalIoB);

Vicrionb30BaTh P BHINOJIHEHUH y4eOHBIX 3a/IaHUI M B IIPOLIECCE UCCIIE0BATEIbCKON
JIEATENbHOCTH HAYYHO-TIOIYJIAPHYIO JIUTEPATYPY XUMUUYECKOIO COIEPIKAHUSA, CIIPABOYHBIE
Marepuabl, pecypcel MIHTEepHETa;

YerHslii onpoc;
TectupoBanue;
CamooleHka ¢
HCIOIb30BaHUEM
«OneHouyHOoro
JIACTay;

https://educont.ru/
https://resh.edu.ru/

3.2. | Xumuueckas cBsizb. OKHCINTEILHO-
BOCCTAHOBHUTEJIbHbIE PEAKIUHI

28.04.2023
31.05.2023

PackpbIBaTh CMBICIT H3y4aeMbIX ITOHSTHIA;

OnpenesnsiT BUI XUMHYECKOH CBS3U B COSAMHEHNUY;

OmnpezernsiTh CTENEeHb OKUCICHHS XUMHYECKOT0 3JIEMEHTa 110 (POPMYJIe €ro COSIMHCHUS;
OrnpenensiTh 2JIEMEHT (BELEeCTBO) — OKUCIIHUTENb U JJIEMEHT (BEILeCTBO) —
BOCCTaHOBHUTEIIb;

OOBSACHATH CyLIHOCTb IPOLIECCOB OKUCIICHHS U BOCCTAHOBJICHUS;

CocTaBIIsiITh IEKTPOHHBI OanaHc ¢ y4ETOM YHCIa OTAAHHBIX U IIPHHATHIX YJICKTPOHOB;
CocTaBisiTh ypaBHEHUE OKHCIIUTEIbHO-BOCCTAHOBUTEIILHOM PeaKiuu;

Vcnionb30BaTh P BBITOJIHCHNH y4eOHBIX 3alaHUI TEKCThI yueOHHKA, CIIPABOYHbIE
MaTepualbl (IEPUOIUUECKYIO CUCTEMY XUMUYeckux anemeHTos [ M. Menzeneesa,
TabJIMIly PACTBOPUMOCTH KHUCIIOT, OCHOBAHUI 1 COJIEH B BOJIE, SJICKTPOXUMHUYUCCKHM PsIJ
HaNpsHKEHUI METaIoB);

VYerHsIit onpoc;
KonTponpHnas
pabora;

https://educont.ru/
https://resh.edu.ru/

Hroro no pazgeny:

15
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INOYPOYHOE IINTAHUPOBAHUE

IIOCTOAHCTBA COCTaBa BEUICCTB.

Ne | Tema ypoka KouuvecTBO 4acoB Hara Buambl,
n/n uzyuenus | popMbI
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIS
padoThI padoThI

1. |IIpenmer xumuu. Posb xumuu B | 1 0 0 YcrHBIIT
J)KA3HU YeoBeKa. XUMHS B OIIpOC;
cucreMe Hayk Meronsl
[IO3HaHUS B .3HAKOMCTBO C
npaBUJIaMu OE€30MACHOCTH U
npuémamu paboThI B
XUMHUYECKOH 1abopaTopuu.

2. |Ilpaktuueckue padboTsi: Ne 1. 1 0 1 [IpaxTnueckas
[TpaBuna paboTsI B pabora;
n1abopaTopuu U MPUEMBI
oOparieHus ¢ 1abopaTOpHBIM
00opy/oBaHUEM.

3. | Tena u BemecrBa. ®usnueckue | 1 0 0 YcrHBIIT
CBOWCTBA BEIIECTB. ATperaTHoe OTIpOC;
COCTOSTHUE BEIIECTB.

4. | CnocoOsl pazieneHus cmeceid. | 1 0 0 YcTHBIN
Du3nyecKue 1 XUMUIECKHE OT1poC;
apneHus. [IpusHaku u ycrnoBus
MPOTEKAHUS XUMHUYECKUX
peaxkuui

5. | IIpaktuueckas pabora Ne 2. 1 0 1 [IpakTrueckas
Paznenenue cmeceii (Ha pabora;
IIpUMEPE OYUCTKH ITOBAPEHHOMN
COJIN)

6. | ATOMBI U MOJICKYJIBI. 1 0 0 YcrHbii
XUMHUYECKUE AIIEMEHTBI. 3HAKU OIIpOC;
(CUMBOJIBI) XUMHUYECKUX
DIIEMEHTOB.

7. | Ipocteie u cnoxHbIe BemecTa. | 1 0 0 VYcrHbIit
ATOMHO-MOJIEKYIISIPHOE OTIpOC;
yueHnue. Xumuueckas popmyna

8. | BaleHTHOCTH aTOMOB 1 0 0 VYcrHbI
XUMHUYECKHUX JJIEMEHTOB. 3aKOH OTIpOC;
MTOCTOSTHCTBA COCTaBa BEIIECTR.

9. | BanenTHOCTH aTOMOB 1 0 0 YcerHbiit
XUMHUYECKHX JJIEMEHTOB. 3aKOH OTIpOC;




10. | OTHOCHTEBHAS aTOMHAS Macca. YcrHbI
OTtHocuTeNbHAS] MOJIEKYJISIPHAS OT1poC;
Mmacca.

11. | MaccoBas 1o XuMAYECKOTO VYcTHEIN
DJIEMEHTA B COSAMHCHHH. OTpoc;

12. | MaccoBas 101 XUMHYECKOTO IIucrMennbIi
9JIEeMEHTa B COCMHEHHH. KOHTPOJIb;

13. | duznyeckue U XUMUYECKHE YcTHBIT
SIBIICHUSI. XMMHUYECKast PEaKIusl. OTpoc;
IIpu3Haku u ycinoBus
MPOTEKAHUS XUMHUYECKUX
peaKuui.

14. | Xumuueckue ypaBHEHUS. VYcerHbii

OTIpoC;

15. | Tunsl XUMUYECKUX peaKnuit [TuceMeHHbIi
(coemMHEHUS, PA3IIOKCHUS, KOHTPOJIb;
3aMelIeHus, oOMeHa). 3aKoH
COXPaHCHHS MACChI BEIIECTB.

16. | KonTponbhas padota Nel KonTponbhas

pabora;

17. | AHanu3 KOHTPOJIBLHOU pabOTHI YcrHbIl

OTIpOC;

18. | JlToMmoHOCOB — Y4EHBIN- YcrHbI
SHITUKJIOTIETHCT . OTpoc;

19. | Tumsl XUMHYECKUX pEaKIUH VYcrHbI
(coenuHeHus, pa3aoKeHUs, Ompoc;
3aMeleHus, ooMeHa). 3aKoH
COXPAHCHHS MACChI BEIIECTB.

20. | Turbl XUMAYECKHUX PEaKITHA [TuceMeHHbIiH
(coenMHEHUs, PA3I0KECHUS, KOHTPOJIb;
3aMeleHus, oOMeHa). 3aKoH
COXPaHEHHS MaCChI BEIIECTB.

21. | Bo3myx — cmech razoB. CoctaB VYcrHbIit
Bo3nyxa. Kucnopom — snemeHT OTIPOC;

¥ IpocToe BeniecTBo. O30H —
AJTOTPONHASI MOAU(PHUKALUS
KHCJIOPOAa




22.

Haxoxnenue kuciopoaa B
npupoje, Gpu3zndecKue u
XUMUYECKHE CBOMCTBA
(peakiuu OKUCIICHUS, TOPCHHE).
YcioBus BOBHUKHOBEHUS U
MPEeKpALIECHUS TOPEHUSI.

YcTHBIN

OTIpOC;

23.

[TpakTuueckas padora: Ne 3.
[Tony4yenue u coOupanue
KHCJIOpPO/1a, U3YUEHUE €T

CBOMWCTB.

[IpakTyeckas
pabora;

24.

[Tonsitre 06 oxcumax. CriocoOb
MOJTyYCHHUS KUCIIOPOia B
1a00paTOPUH U
POMBIIIJICHHOCTH.

YcTHBIN

OT1poC;

25.

[Ipumenenue xKucmopoaa.
Kpyrosoport kucnopoja B
npupoe. TermoBoii ¢ ekt
XUMHYECKON peakuH, MOHATHE
0 TEPMOXHUMHUYECKOM
YpaBHEHHH, dK30- U
SHJIOTEPMHYECKHIX PEaKIHIX.
Tonnuso (He(Th, Yroiab U
MeTaH). 3arpsi3HeHUE BO3/1yXa,
CIOCOOBI €ro NMPe0TBPAIICHHUS.
Ycunenue napHUKOBOTO

s dexTa, pa3pylieHue
030HOBOTI'O CIIOSL.

ITuceMeHHbIi

KOHTPOJIb;

26.

Bonxopon — anemeHT u mpocToe
BemecTBo. Haxoxnenue B
npupoe, Gu3nYecKue u
XUMHUYECKHE CBOWCTBA (HA
IIpUMepe B3aUMOJIEHUCTBUS C
HEMETAJJIaMH U OKCUIAMU
METaJuIoB),

YceTHbpn

OTIpOC;

217.

[TpumeHnenue, criocoobl
HOJTY4eHHs BOJOPOJIA .

YcTHBIN
OTpoc;

28.

[TpakTiueckas padbora: Ne 4.
[Tonryuenue u cobupanue
BOJIOPO/Ia, U3YYEHHE €TO

CBOWCTB.

YcTHbin

OTIpOC;

29.

ITousaTre o KUCIOTaX U COJIAX.

YcTHBIN

OTIpOC;




30. | [TonsiTHE O KUCIOTAX U COMSX. [MucbmeHHbII
KOHTPOJIb;

31. | KomnuecTBo Bemecrsa. MoJib. YcrHBIIT
Momnspnas macca. OIIpOC;

32. | 3akoH ABoraapo. MonsipHbIit YcrHbiit
00BEM Ta30B. OTIpOC;

33. | Pacy€Thl 10 XMMHUYECKUM YcTHbBIT
YpaBHEHUSIM. OT1poc;

34. | KontponsHas padorta No2 KontposnbHas

pabora;

35. | AHanu3 KOHTPOJILHON PabOTHI. YcTHBIT
Pabora nazg OTIpOC;
omunOkamMu. Ou3uIecKue
CBOMCTBA BOJIbl. AHAIIN3 U
CUHTE3 — METOJIbI U3YYCHUS
cocTaBa BOJIBI.

36. | Boma kak pacTBOpPHTEIIb. YcTHBIN
PactBopbl. PacTBOpHMOCTB OIIpOC;
BEIIECTB B Bojie. HachleHHbIE
Y HCHACBIIIICHHBIC PACTBOPBHI.

MaccoBas 107151 BelecTBa B
pactBope.Ponb pacTBOpoB B
MIPUPOJIC U B )KU3HH UEIOBEKA.
KpyroBopot BobI B ipupo/Ie.
3arpsi3HeHue MPUPOIHBIX BO/I.
OxpaHa ¥ 0YMCTKA MPUPOTHBIX
BOJI.

37. | Ilpaktuyeckas pabdora: Ne 5. [IpakTrueckas
[TpuroToBneHne pacTBOPOB C paborta;
OnpeAcNEHHON MacCOBOU J101EN
pPacTBOPEHHOTO BEIIECTBA.

38. | Xumuueckue cBOCTBA BOJIBI YcrHbII
(peakiuu ¢ MeTaJJIaMu, OIpoc;
OKCHUJIAMH METAJIJIOB U
HEMETaJIIOB).

39. | CocraB ocHoBanuii. [lonsatue VYcerubiit
00 MHIUKATOpaX. OIIpoC;




40.

Knaccudukanus
HEOPTraHMYECKUX COCTUHECHUH.
OKcHuIBI: COCTaB,
Kkiaccudukanus (OCHOBHBIE,
KHCJIOTHBIE, aM(pOTEPHEIE,
HEeCO0JICOOpa3yIoIIue),
HOMEHKJIaTypa
(MexxyHapoHas U
TPUBHUAJIbHASA).

YcTHBIN

OTIpOC;

41.

[Tony4yeHnue u XUMHUYECKHE
CBOMCTBA KHCIIOTHBIX,
OCHOBHBIX U aM(pOTEPHBIX

OKCHJOB.

VYcTHEIN
OTpoc;

42.

OcHOBaHUS: COCTaB,
KjIaccu(uKalys, HOMCHKIIATypa
(MexIyHapoIHas U
TpUBHAJIbHAA), GU3HUYECKUE U
XUMHYECKHE CBOWCTBA,

CIIOCOOBI MOJIYUCHUA.

I1rceMeHHbBIN

KOHTPOJIb;

43.

Kucnotsr: cocras,
KJIacCU(pUKALIS,
HOMEHKJIaTypa, pusmueckue u
XUMHYECKHE CBOMCTBA,
crocoObI mosrydenus. Psi

AKTUBHOCTHU MECTAJIJIOB.

VYcTHBIN
OTIpOC;

44,

Conu (cpennue):
HOMEHKJIaTypa, CIIOCOObI
MOJIY4EeHUS], B3AUMO/JICHCTBHE
COJIell ¢ MeTalIaMH,
KHCIIOTAMH, IIEJTIOYaMH H
COJIIMH

YceTHbpn

OT1poC;

45.

I'eneTnueckas CBI3b MCKIAY
KjlacCaM1 HCOPraHUYCCKHUX

COCTUHEHUN.

YcTHBIN
OTIPOC;

46.

FeHeTI/IquKaSI CBi3b MG)K)Iy
KJIaCCaMU HEOPraHUYECKUX
COEIMHEHMI.

TT1ceMeHHbBIN

KOHTPOJIb;

47.

[TpakTtuyeckas pabora: Ne 6.
Pemenne skcriepuMeHTATLHBIX
3amad o reMe «OCHOBHBIE
KJIaCChl HEOPTAaHUYIECKUX
COCTUHEHUHN ».

IIpakTrueckas
pabora;




48. | O6001IeHNE 3HAHUI TTO TEME. YcTHBIN
[ToaroroBka K KOHTPOJIBHOM OIpoc;
pabore.

49. | KontposbHast padota Ne3 KonTponbsHas

pabora;

50. | AHanu3 KOHTPOJILHOU PabOTHI. VYcrHbiit
Pabora Hag ommmOkamu. OTIpOC;

51. | IlepBBIe MOMBITKH YcTHBIT
KJIACCHU(PUKAIUU XUMUYIECKUX OTIpOC;
anemeHTOB. [IoHATHE O rpynax
CXOJIHBIX 2JIEMEHTOB (1117104~
HBIE U IIEJIOYHO3EMENbHbBIE
METAaJIJIbl, TaJIOTE€HbI, UHEPTHBIE
rasbl).

52. | DileMeHTBI, KOTOpBIC 00Pa3yIOT YcrHbii
amM(bOTepHBIE OKCUIBI U OTIpoC;
ruapokcuabl. [lepuonnyeckuit
3akoH u [lepuoanueckas
CUCTeMa XUMHYECKHX
sneMeHToB . 1. MeHaeneeBa.

53. | [lepuosl, Tpynmbl, TOATPYIIIHL. YcTHbIN
DU3NYECKUN CMBICIT OIIpOC;
MOPSIKOBOTO HOMEpA AJIEMEHTA,

HOMEPOB IEPUO/Ia U TPYIIITHI

54. | Ctpoenue atomoB. CocrTaB YcrHbI
aTOMHBIX sifiep. M30TombI. OIIpoC;

55. | Onexrponsl. CTpoeHue YcrHbil
AIIEKTPOHHBIX 000JI0OUEK aTOMOB OTIpOC;
nepBbIX 20 XUMUYECKUX
anemeHTOB [leprognueckon
cucremsl /. 1. Menneneena

56. | XapakTeprcTHKa XHMHYECKOTO [TuceMenHbI
AIIEMEHTA TI0 €T0 MOJ0KEHUIO B KOHTPOJIb;
Ilepunonnueckon cucreme /1. 1.

Menpeneena

57. | 3nauenue Ilepuoanueckoro VYcrHbIit

3akoHa ¥ [lepuognueckoit OIpoC;

CUCTEMBI XUMHYECKHUX
AJIEMEHTOB JIJIsl Pa3BUTHS HAYKU
u nipaktuku. J[. 1. Menneneen
— y4€HBIN, nefaror u
TpaKJIaHUH.




58. | DneKTpOOTPHULIATETHHOCTh 1 YcrHbI
aTOMOB XMMHUYECKUX OT1poC;
3JIEMEHTOB. XUMUYeCKasi CBsI3b

59. | Xumuueckas cBsi3b (MOHHAS, 1 YcTHbBIT
KOBaJICHTHAS MOJIIPHAS U OT1poc;
KOBAJICHTHAsI HETIOJSIPHAS).

60. | Xumudeckas cBsi3b (MOHHAS, 1 VYcrHbiit
KOBaJICHTHAs MOJIApHAs U OT1poC;
KOBaJICHTHAs HEMOJISIPHAS).

61. | O6006meHNE MaTepHaia 1o 1 YcrHBIIT
teMaM [lepuoguyeckuii 3aKk0H 1 0IIpOC;
[ICXD .M. Menneneena.

Crpoenue atoma. XUMHYECKast
CBSI3b.

62. | KonrponbHas padoTta Ne4. 1 KonTponbhas

pabora;

63. | AHaiM3 KOHTPOJIBHOM padoThl. |1 YcTHBIT
Pabota nag ommbkamu OTIpoOC;

64. | CrereHb OKUCIICHUS. 1 YcrHbIi
OxucauTeNnpHO- OTIpoC;
BOCCTaHOBUTENBbHBIE PEAKIIUU
(OBP).

65. | [Iporieccrl okucneHus u 1 VYcTHbII
BOCCTaHOBJICHHSI. OKHCITUTEIN OTIpoc;
¥ BOCCTaHOBUTEIIH.

66. | OKHCITUTEBHO- 1 YcTHBIN
BOCCTaHOBUTENBHBIE PEAKIIUU OTIpOoC;
(OBP).

67. | O6o0mIeHne Kypca XUMHUH 8 1 VYcrHbII
KJacca oT1poc;

68. | O6o0mIeHHEe Kypca XUMHH 8 1 YerHbi
KJlacca OTIpOoC;
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YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYHEHUKA

Xumus. 8 kiace. /Epemun B.B., Ky3smenko H.E., JIpo3noB A.A. u npyrue; noa penakuueint Jlyauna B.B.,
000 «IPODAy»; AO «M3narensctBO [IpocBenienue»;
Beenure cBO# BapuaHT:

METOAUYECKHUE MATEPHUAJIBI 1JI1 YYUTEJIA

Xumusi. 8 kiacc. Meroquueckoe rmocoone

HWcrounuk: https://rosuchebnik.ru/material/khimiya-8-klass-metodicheskoe-posobie-eremin/

HHUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

[Mopran GpyHIaMeHTaTbHOTO XUMHUYecKoro oopasosanus ChemNet. Xumudeckast uHGOpMAIIMOHHAS CETh:
Hayka, oOpazoBanue, TeXHOJIOTUU

http://www.chemnet.ru T"azera «Xumus» u caiit ast yuutenst «51 uay Ha ypoK XUMHK)
http://him.1september.ru Exunas xomtekuus LIOP: I[TpeamerHas KouTeKIus « XAMHUSI»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIC SKCTIEPUMEHTBI: XHMHUSI.
Komtekmus Poccuiickoro o6meodpa3oBaTeIbHOTO IopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii
http://www alhimik.ru Bcepoccuiickast omummuaia mKoJIbHHKOB 0 XUMHH
http://chem.rusolymp.ru Opranudeckast XUMHS: SJIEKTPOHHBINA YICOHHK [ CPETHEH MIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: JIEKTPOHHBINA YIeOHUK


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOTI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

OBOPYJIOBAHME JJIsSI TPOBEJEHUSI IABOPATOPHBIX, TIPAKTUUYECKHX PABOT,
JEMOHCTPAIIUM
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