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IHHOACHUTEJBbHAA 3AIINCKA

PaGouast mporpamMma 1mo XuMuu 11t 00y4Jaromuxcs 8 KJIaCCOB COCTaBlIeHa Ha OCHOBE TpeGoBaHuUi K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPorpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus,
npeacTaBiIeHHbIX B DeepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO OOIIEro
o0pa3zoBaHusl, ¢ YIETOM pacrpeleIEHHBIX 110 KJIaccaM MPOBEpSIEeMbIX TpeOOBaHMI K pe3ybTaTaM OCBOCHUS
OCHOBHOH 00pa3oBaTeIbHOI POrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs U 3JIEMEHTOB COJACPKAHMUS,
MPEJICTaBICHHBIX B Y HUBEPCATHHOM KOIU(PHUKATOPE IO XUMHUH, a TAK)Ke Ha OCHOBE [IpumepHO IporpaMMel
BOCIUTaHMs 00y4aIOIIMUXCs PH MOJIy4€HHUH OCHOBHOIO 00111ero oopazoBanus u ¢ yuérom Konuenun
IperoiaBaHus yueOHOro npeaMeTa « XuMUsS» B 00pa3oBaTelbHbIX opranusanusax Poccuiickoi
denepanyn, pealu3yoUMX OCHOBHbBIE 0011e00pa3zoBarTenbHble Iporpammsl (yTB. Pemennem Komnernn
Munnpocsemienust Poccun, nporokosn ot 03.12.2019 N I1K-48H).

OBIIASA XAPAKTEPUCTUKA YYEBHOT O IIPEJIMETA «XUMUS»

Bxnanx yueOHoro npeamera «XuMHUs» B TOCTHIKEHHUE 11€JIeii OCHOBHOT'O 00IIIETr0 00pa3oBaHus 00yCIOBICH
BO MHOT'OM 3HAYE€HUEM XUMUYECKOM HAYKU B TIO3HAHUH 3aKOHOB MIPUPOJIBI, B PA3BUTHUN IPOU3BOIUTEIBHBIX
CHJI OOILECTBA U CO3/IaHMH HOBOW 0a3bl MaTepUaIbHOMN KYJIbTYpHI.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK PAacIpOCTpaHmIIa CBOE BIMSHUE HA BCe 00JIacTh
YeJI0BEYECKOI0 CYIIECTBOBAaHU, 3a1aJla HOBOE BUACHHUE MUPA, CTaJIa HEOThEMJIEMBIM KOMIIOHEHTOM
MHUPOBOU KYJIbTYpbl, HEOOXOJMMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHUE XMUMUU CITYKHUT OCHOBOM JJIst
(bopMHpOBaHNS MUPOBO33PEHUS YEIOBEKA, €r0 MPEACTaBICHUN O MaTepUaIbHOM €IUHCTBE MUPA; BAXKHYIO
POJIb UrpatoT GOpMHUPYEMbIE XUMUEH MPEICTaBICHUS O B3aUMOIIPEBPAILIEHUSIX SHEPTUU U 00 IBOIIOIIHH
BEIIECTB B IPUPO/IE; COBPEMEHHAs! XUMUS HAIIPABJICHA Ha pellleHHe INI00aNbHbIX IPo0IeM yCTOMUMBOIO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOI, YHEPIeTUUECKOM, MUIIEBOM U HKOJIOTMUECKON OE€30MTaCHOCTH, pobIeM
3IpaBOOXPaHEHUS.

B ycnoBusix Bo3pacTaromiero 3Ha4eHus: XMMUH B )KU3HU OOIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XHUMHUYECKOTro 00pazoBaHus. B muiane conmanu3anyuy OHO SIBJISIETCS OJTHUM U3 YCIOBHM (hOpMUPOBAHUS
MHTEJUIEKTA JIMYHOCTU U TAPMOHUYHOIO €€ pa3BUTHS.

CoBpeMEeHHOMY YeJIOBEKY XUMUYECKHE 3HaHUS HEOOXOUMBI I IPHUOOpEeTEeHUs: OOIIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIIONIETO YBEPEHHO TPYJIUTHCS B COIIMYME U OTBETCTBEHHO Y4aCTBOBAThH B MHOTOOOPa3HOM
KU3HU OOIIEeCTBa, i1 OCO3HAHUS BaKHOCTHU Pa3yMHOT'0 OTHOIICHUS K CBOEMY 3/10POBbIO U 3/10POBBIO
IPYTUX, K OKpY’Kalollel TpUpPOIHOM cpesie, A TPaMOTHOIO IOBEIEHUS IIPU UCIIOJIb30BAHUN PA3IUYHBIX
MaTepuaioB U XUMHUYECKHUX BEIIECTB B OBCEHEBHOM KU3HHU.

XuMudeckoe 00pazoBaHHE B OCHOBHOM IITKOJIE SIBNISIETCS] 0230BBIM 110 OTHOIICHUIO K CHCTEME OOIIero
XUMHYECKoro oopa3oBanus. [[o3TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO PEaTU3yeT MPUCYIIUE O0IIeMy
XUMHAYECKOMY 00pa30BaHUIO KITFOUEBbIC IIEHHOCTH, KOTOPBIE OTPaXKaIOT TOCYIapCTBEHHBIE, OOIECTBEHHBIC U
WHIVUBUAYAIbHBIE TOTPEOHOCTH. DTUM OMPEIEIIeTCs CYITHOCTh 00IIel cTpaTeruu o0ydeHus, BOCIIUTAHUS U
pa3BUTHS 00YYAIOIINXCS CPEACTBAME YIEOHOTO MpeaMeTa « XM,

Wzydenue npenmera: 1) cnocoOCTBYeT peaqn3aiui BO3MOXKHOCTEH sl caMOpa3BUTHS U (POPMHUPOBAHUS
KYJBTYPBI JITUHOCTH, €€ 00I1Iei 1 (yHKIIMOHATBLHOW TPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (hOPMHUPOBAHHE
MBIIUICHHUS] 1 TBOPYECKUX CITOCOOHOCTEH MOAPOCTKOB, HABBIKOB X CAMOCTOSTEIBHON YUeOHOM
JeSATeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIEA0BATENILCKUX YMEHUH, HEOOXOAUMBIX KaK B TIOBCEIHEBHOM
KHU3HH, TaK U B TPOPECCUOHATBHOMN IEATEIILHOCTH; 3) 3HAKOMHUT CO CHEIM(PUKON HAYIHOTO MBIIUICHUS,
3aKJIaIbIBACT OCHOBBI IIEJIOCTHOTO B3TJISI/Ia HA €MHCTBO IPUPOBI M YETIOBEKA, SBIISIETCS] OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUH €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH IOAPOCTKOB; 4) CrIOcOOCTBYET
(bopMHPOBAHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K TIPUPOJE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTMYECKOE 00pa30BaHKE MIKOJIHHHUKOB.

Ha3zBanusble HanpaBiieHUs! B 00y4eHUN XUMHH 00€CTIeYMBAIOTCA CIICU(DUKON coepkaHus IpeIMeTa,
KOTOPBIN ABIISETCS NEAaroTHYECKH aJalTUPOBAHHBIM OTpaKeHHEM 0a30BOI HAYKH XMMHHU Ha ONpeAeIEHHOM
arane €€ pa3BUTHS.

Kypc XxuMuu 0CHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YJaIOIIUMUCS OCHOB HEOPTraHUYECKON
XMMHUU ¥ HEKOTOPBIX IOHATHH U CBEIEHUH 00 OTIEIBHBIX 00BEKTaX OPraHNYECKON XUMHUH.

CrtpykTypa coaep:xkanus npeamera chopMUpPOBaHA HA OCHOBE CHCTEMHOTI'0 TIOJIX0/ia K €r0 U3y4YEHHIO.
Coz[epmaHHe CKJIaAbIBACTCA U3 CUCTEMBI HOHATUH 0 XUMHUYECKOM AJIEMEHTE U BCIICCTBEC U CUCTEMbI HOHATUHU
0 XUMHUecKor peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OpraHU30BaHbl MO MPUHIIHUITY MOCIEI0BATEIHHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKHUX MPEJACTaBICHUN Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YYEHHUsI KaK OCHOBBI BCETO €CTeCTBO3HAaHM, ypoBH: [lepuonnueckoro 3akona [[. . MennaeneeBa kak
OCHOBHOI'O 3aKOHAa XUMUH, YUCHUA O CTPOCHUU aTOMA U XHUMHYECKOHU CBA3MH, Hpe,Z[CTaBJIeHI/Iﬁ 06
ANEKTPOIIUTUYECKOM TUCCOLMAIIMY BEIIECTB B pacTBopax. TeopeTnueckre 3HaHUS pacCMaTPUBAIOTCS Ha
OCHOBC SMITUPHUYCCKHU MOJTYYCHHBIX U OCMBICIICHHBIX q)aKTOB, Pa3BUBAIOTCA TTOCICAOBATCIIBHO OT OAHOTO
YPOBHS K IPYTOMY, BBHIONHSASA QYHKIIUU OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUSI U
BO3MOKHOCTEH MPAaKTUYCCKOro NPUMCHCHHUS U MOJIYUYCHUA N3YyUdCMbIX BCIICCTB.

Takast opranmu3anus CoJep>KaHusi Kypca CrocoOCTBYeT MPEACTABICHUIO XUMHUYECKON COCTABIISIFOIIEH
HAYYHOH KapTHUHBI MHpa B JIOTHKE €€ CUCTEMHOM MpUpoabl. TeM caMbIM 00ecrieqnBaeTCsi BO3MOXKHOCTh
(bopmHpoBaHUs y 00y4YaIOIIMXCs LIEGHHOCTHOI'O OTHOLIEHHS K HAYYHOMY 3HAHHUIO U METOJaM MO3HAHUS B
Hayke. BaxHO TaxKe 3aMETHUTB, YTO OCBOEHHUE COACPKAHUS Kypca IPOMCXOAUT ¢ IIPUBIICYCHUEM 3HAHUN U3
paHee U3y4eHHBIX KypcoB: «OKpysxaromuil Mup», «brnonorus. 5—7 kinacce» 1 «Pusuka. 7 Kjacey.

HOEJHN N3YYEHUA YYEBHOI'O IIPEJIMETA «XUMMUS»

K HanpaBieHnio nepBOCTENIEHHON 3HAUMMOCTH TPH peaTu3aliii 00pa3oBaTeIbHBIX (QYHKINH
npeaMeTa«XuMus» TPaJUIMOHHO OTHOCAT (hOPMHUPOBAHHE 3HAHNI OCHOB XMMUYECKOW HAyKH KaK 00JIacTh
COBPEMEHHOT'0 €CTECTBO3HAHUS, PAKTUUECKOM NEATEILHOCTH YeIOBEeKa U KaK OJJHOTO U3 KOMIIOHEHTOB
MHPOBOH KyJIbTYpHL. 33/1a4a IPeIMETa COCTOUT B (POPMUPOBAHUY CUCTEMBI XUMHUYECKUX 3HAHUH —
BOXHEUIINX (PaKTOB, MOHATHIA, 3aKOHOB M TEOPETUYECKHUX MOJOKEHUH, TOCTYIHBIX 0000IIEeHHIA
MHPOBO33PEHYECKOT0 XapaKTepa, SA3bIKa HAYKH, 3HAHUH O HAYYHBIX METO/aX N3yYCHHUS BEIIECTB
XUMHAYECKHX PEaKIuii, a Takke B (OPMUPOBAHUH U PA3BUTUU YMEHHH U CIIOCOOOB JEATEIBHOCTH,
CBSI3aHHBIX C TUITAHWPOBaHNEM, HAOIIOICHNEM U TIPOBEICHHEM XUMHUYECKOTO SKCIIEPIMEHTA, COOTIOICHHEM
npaBuiI 0€30MacHOro 0OpaIIeHUs C BEIECTBAMU B TIOBCEAHEBHOM KU3HHU.

Hapsiny ¢ 3TuM 1enu n3ydeHus npeiMeTa B IporpaMMe yTOUHEHbl M CKOPPEKTHUPOBAHBI ¢ YYETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero o0pazoBanusi. CeroHs B 00pa3oBaHUU 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh O0YyUYEHMsI HA pa3BUTHE U CAMOPA3BUTHE JINYHOCTH, (OPMHUPOBAHUE €€
MHTEJUIEKTa ¥ 001el KynbTypsl. OOyueHre YMEHUIO YUUTBCS U IPOI0JIKATh CBOE 00pa3oBaHHe
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOM M3 BXKHEHIINX (PYHKIMI yueOHBIX PEAMETOB.

B cBsi3u ¢ 3TUM NpHU U3YUEHUH TPEAMETa B OCHOBHOM IIKOJIE JJOMUHHUPYIOIee 3HAYCHHE TPUOOPENTH Takue
LEH, KaK:

(dbopMUpOBaHNE UHTEIJIEKTYaIbHO PA3BUTOM IMYHOCTH, TOTOBOM K caM000pa30BaHUI0, COTPYAHUYECTBY,
CaMOCTOSITETLHOMY TIPHHSTHIO PEIICHU, CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM
KU3HH;

HAIpPaBJIEHHOCTh 00YUYEHUS Ha CUCTEMAaTUYECKOE MPUOOIICHUE YUalIXCcs K CaMOCTOSATENbHON



MO3HABATEBHON JEATeILHOCTH, HAYYHBIM METOJIaM IMO3HAHUS, (HOPMUPYIOIIUM MOTHBAIIMIO M PA3BUTHE
CIIOCOOHOCTEH K XMMUU,

obecrnieueHne yCcIoBHil, CIIOCOOCTBYIOIIUX MPUOOPETEHHUIO O0YJAIOIIMMHICS ONBITa Pa3HOOOpa3HOM
NeSTeNbHOCTH, TTO3HAHUS M CAMOTIO3HAHMSI, KITFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETCHIINI ), IMEIOIIUX
YHUBEPCATbHOE 3HAUCHUE JIJIS PA3IUYHBIX BHJIOB ICATEIHHOCTH;

dbopMupOBaHHE YMEHUN OOBSICHSATH U OLIEHUBATH SBJICHHS OKPYXKAIOIIETO MUPa HA OCHOBAaHUY 3HAHUH U
OTIBITA, MTOJIYYCHHBIX MIPH U3YYCHUH XUMUH;

dbopMupOBaHUE y 00YJIAOIINXCS TYMAHUCTHUECKUX OTHOIICHUH, TOHUMAHUS IICHHOCTH XUMUYECKIX
3HAHUU IS BRIPAOOTKH 3KOJOTHYECKH 1IeTIECO00Pa3HOTO TIOBEICHUS B OBITY U TPYIOBOU JIEATEIHHOCTH B
[EJISIX COXPAHEHUSI CBOETO 37I0POBBS M OKPYKAIOIIEH MPUPOTHON CPEIbI;

pa3BUTHE MOTHBAIIMH K O0YYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO K CAMOBOCITUTAHUIO HA OCHOBE
YCBOCHHSI 00IIIEYETIOBEUYECKIX [[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQIIIS U HANIPABIEHHOCTH
JalbHEUIIEro 00yueHusl.



COJEP)KAHUE YYEBHOI'O ITIPEJIMETA

IlepBoHaya/IbHBIE XMMUYECKUE TOHATHUSA

[Ipenmer xumuun. Posbe xumuu B xku3HU yenoBeka. Tena u Beniectsa. uznueckrne CBOMCTBA BELIECTB.
ArperatHoe coctosiHue BeniecTB. [loHsTHE 0 MeTogaxX MO3HAHUS B XUMUHU. XUMUS B CUCTEME HayK. YucTbie
BemiecTBa v cMecu. CriocoObl pa3ieNieHus] CMECEH.

ATOMBI M MOJIEKYJIbI. XUMUYECKHUE dJIeMEHTBI. CHMBOJIBI XUMHYECKUX 2JIEMEHTOB. [IpocThie U cl105KHBIE
BeLIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumnueckast Gopmyna. BaleHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BeniecTB. OTHOCUTENBHAS aTOMHas Macca. OTHOCHUTEIbHAs MOJIEKYJIIpHas Macca. MaccoBas nois
XUMHUYECKOIO DJIEMEHTA B COCIMHEHHHU.

du3nyecKrue ¥ XUMUYCCKHE SBIICHUS. XUMHUYECKast peakins 1 e€ MPU3HaKH. 3aKOH COXPAHCHHS MAaCChI
BelecTB. XUMHUueckue ypaBHeHus. Kimaccudukanms XuMudecKux peakiuil (COeIMHEHUs, Pa3IoKeHNUS,
3aMEIICHMS, OOMEHA).

XUMHUYECKUH 3KCTIEPUMEHT: 3HAKOMCTBO C XUMHUECKOM MOCYI0M, ¢ mpaBuiiaMi paboThI B 1a00paTOpHH U
npuéMaMu oOpaleHus ¢ 1abopaTopHbIM 000PYI0BAaHUEM; U3yUEHUE U OMTUCaHue (HU3UIECKUX CBOMCTB
00pa3Ii0B HEOPraHUYECKUX BEIIECTB; HaOMI0AeHHEe (PU3NUecKuX (TNIaBICHHE BOCKA, TasHUE JIbJa, PACTUPAHUE
caxapa B CTYyIKe, KHIIEHUE U KOHJEHCAIIHsI BOJbl) 1 XUMUYECKHUX (TOpEHHE CBEYH, TPOKATMBAaHUE METHOMN
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJia ¢ KHCIIOTOM) SIBIICHUH, HAOMIOJCHNE U OMMCAHNE TPU3HAKOB MPOTEKAHUS
XUMHUYECKUX pPeakiuii (pa3ioKeHue caxapa, B3auMOACHCTBIE CEPHOM KUCIIOTHI C XJIOPUI0M Oapus,
paznoxxenue runpoxkcuaa meau(ll) mpu HarpeBanuu, B3aumoieicTBre xene3a ¢ pactBopoM conu meau(Il));
M3y4deHre Croco00B pa3aeieHusl cMecel (C MOMOIBI0 MarHuTa, GUIbTpOBaHUE, BhIMIAPUBAHUE,
TUCTUUIALMS, XpoMaTorpadust), IpoBeAeHHE OUUCTKH MOBAPEHHOI COJM; HaOI0ICHHUE U ONMCAaHUE
PE3YNIbTATOB MPOBEACHUS OTBITA, HILTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChI; CO3JaHIe MOIeTei
MOJIEKYJI (ITapOCTEPIKHEBBIX ).

Baskneiinue npeacTaBUTe I HEOPraHUYECKHX BellecTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucinopon — aneMeHT u npocroe Beniectso. Haxoxaenue
KHCJIOPOAa B Ipupoje, GU3n4ecKrue 1 XMMUUYeCKHe CBoWcTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kuciopoaa. CriocoObl MomyyeHHs KUCIOPOAa B 1aOOpaTOpuu M MPOMBIIIIEHHOCTH. KpyroBopoT kucinopojaa B
npupoje. O30H — aJJIOTPONHAS MOIU(PHUKAIMS KUCIOPOAA.

TenoBoit 3 pexT XuMuiIeckon peakiui, TEPMOXUMHYECKHE YPaBHEHUS, IK30- U SHIOTEPMHUUECKHE
peakiuu. TormBo: yroib U MeTaH. 3arps3HeHUE BO3AyXa, YCHIIEHUE MApHUKOBOTO 3P deKTa, pa3pyiieHue
030HOBOTO CJIOSL.

Bonopox — sneMeHT u nipoctoe BemecTBo. Haxoxkaenue Bogopoaa B npupoie, GU3ndecKkue U XUMUIECKHe
CBOICTBa, MPUMEHEHNE, CITOCOOBI moydeHus. Kuciorel u comu.

KonugectBo BemectBa. Monbs. Monsipaas macca. 3akoH ABoraapo. MossipHbiil 006EM ra3oB. Pacuérs o
XUMHYECKUM YPaBHEHUSIM.

®dusnueckue cBOMCTBa BoAbL. Bona kak pactBopurens. PacTBopsl. HachlleHHbIE M HEHACHILLICHHBIE
pacTBOpbl. PacTBOpUMOCTH BENIECTB B Bojie.MaccoBasi 1041 BEMIECTBA B paCTBOpPE. XMMHUYECKHE CBOMCTBA
BOobl. OcHOBaHMs. POk pacTBOPOB B IPUPOJIE U B KU3HM YeIoBeKa. KpyroBOpoT BOJbI B IPUPOJE.
3arpsi3HeHUEe NpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanms Heopranmdeckux coequnennid. Oxkcuapl. Knmaccudukaiuys okcuioB: coneodpasyronme
(ocHOBHBIE, KUCIOTHBIC, aM(pOTEpHBIC) U HecoeoOpasytone. HomeHkIaTypa okcuoB (MexXIyHapOoaHAs U
TpuBHAIIbHAS ). DU3HYECKUE U XUMHYECKUE CBOMCTBA OKCUIOB. [loydeHre OKCHI0B.

OcnoBanus. Knaccudukarus ocHOBaHU: MIENOUN M HEPACTBOPUMBIE OCHOBaHU. HoMeHknaTypa
OCHOBaHUH (MeXAyHapoHas U TpuBUaibHas). DU3ndeckre 1 XMMUUYECKHUE CBOMCTBA OCHOBAHUH.



[TonydyeHue ocHOBaHUH.

Kucnotsl. Knaccudukanus kucnotr. Homenknarypa kucinot (MexXIyHapoiHas U TPUBHUATIbHAS).
du3nYecKre U XMMHUYECKHE CBOMCTBA KUCOT. Psan aktuBHOCTH MeTaiioB H. H. bekerosa. [Tonyuenne
KHCJIOT.

Comu. HomenknaTypa colieid (MexayHapoaHas ¥ TpuBHaIbHAS ). DU3UYECKHE U XMMHUYECKHUE CBOMCTBRA
cousiel. [lonmyuenue comnen.

I'eneTnyeckas cBsI3b MEXKy KilacCaMl HEOPTaHUYECKUX COCTMHEHUM.

XUMHYECKUHN HKCTIEPUMEHT: KaUeCTBEHHOE OIPEACIICHHE COAEPKaHUsI KUCIOPOAa B BO3AyXeE; MOIYUYEHUE,
coOupaHue, pacrio3HaBaHue U U3y4eHHe CBOMCTB KUCI0pO/1a; HAbI0IeHuE B3aUMO/IeHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOBHUKHOBEHHUS U TIPEKpaIleHNs TopeHus (1moxapa); 03HaKOMJIEHUE ¢ 00pa3laMu
OKCH/JIOB U OIMCaHUE UX CBOMCTB; MOIy4YeHHEe, COOMpaHHe, paclio3HaBaHNUEe U U3y4yeHUE CBOWCTB BO0POA
(ropenwue); B3aumo/ieiicTere Bogoposaa ¢ okcuaoM Meau(Il) (Bo3aMokHO HCTIOb30BaHUE BUCOMATEPUATIOB);
HabIto/1eHre 00pas3I0B BEIECTB KOJIUYECTBOM | MOJIb; HCCIe0BaHNE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C pa3IMYHON PACTBOPUMOCTBIO; TPUTOTOBICHUE PACTBOPOB C ONMPECIIEHHON MAaCCOBOM JT0IEH
pPacTBOPEHHOTO BEIIECTBA; B3aMO/ICHCTBHE BO/IBI C METa/lIaMU (HATPUEM U KallbLIieM) (BO3ZMOXKHO
MCIOJIb30BaHNE BUIEOMATEPHUAJIOB); ONPEIEIICHNE PACTBOPOB KUCIIOT U IIENIOUeH C MOMOIIBIO HHIUKATOPOB;
uccle0BaHie 00paslloB HEOPraHMUECKUX BEIIECTB PA3IMUHBIX KJIACCOB; HA0I0IeHNE U3MEHEHUSI OKPACKH
WHIMKATOPOB B PACTBOpAx KUCIIOT M IIeJoueii; n3ydeHue B3aumoaeicteus okcuaa meau(Il) ¢ pacreopom
CEpPHOM KHUCJIOTHI, KUCJIOT C METAJUIAMH, PEAKLIMI HEUTpaIu3aluu; MoJy4eHue HEPaCTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJIHOTO METaJUIa JPYTUM U3 PacTBOpa COJIM; pEIIeHHE SKCIIEPUMEHTAIBHBIX 3a7a4 MO0
TeMe«BaxkHelne Kiacchl HEOPTaHUYECKUX COETUHEHUI.

IHepuoauveckuii 3akon u [lepnoanyeckas cucrema xumuueckux jiemMenToB /. U. Menaeneena.
CtpoeHue aToMmoB. XuMu4eckas cBi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUI

HepBHe ITIOIIBITKN Knaccn(bmcaunn XUMHWUYCCKUX DJICMCHTOB. HOHHTI/IG (0] rpynnax CXOIHBIX 3JICMCHTOB
(1IemoYHbIe U MIETOYHO3EMETbHBIE METAJUIBI, TAIOTCHBI, HHEPTHBIC Ta3bl). IJIEMEHTBI, KOTOPbIC 00pa3yloT
aMm(pOoTepHBIC OKCHUJIBI M TUIPOKCHJIBI.

IIepnonnueckuii 3axoH. [lepuoanueckas cucrema xuMudeckux ieMeHToB JI. . Menneneesa.
KopoTtkomnepuoanas u jiuHHONepuoaHas Gopmsl Ileproauueckoil CHCTEMbl XMMUYECKHX 3JIEMEHTOB /1.

N. Menneneesa. [lepuonsr u rpymnmnsl. @U3nyeckuii CMbICI MOPSAIKOBOIO HOMEpa, HOMEPOB IIEPUOJA U
TPYIIBI DJIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otonbl. DnekTpoHbl. CTpOoeHHE SJIEKTPOHHBIX 000104YeK
aToMOB MepBbIX 20 xumuyeckux 3eMeHToB [lepuoanueckoit cucremsl [. . MenneneeBa. XapakTepucTuka
XMMHYECKOI0 3JIEMEHTA IO €ro nojoxkeHuro B [lepuoanueckoit cucreme JI. 1. Menaeneena.

3aKOHOM€pHOCTI/I HU3MCHCHUA paguyCa aTOMOB XUMHNYCCKUX 3JICMCHTOB, MCTAJINIMYCCKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpymnnam u nepuojaM. 3uauenue [lepuoanueckoro 3akona u [lepuoguueckoi
CHUCTEMbI XUMUYECKHUX JIEMEHTOB ISl pa3BUTUA HayKu U nipakTuku. Jl. 1. MenzaeneeB — yu€HbIi U
rpa)xIaHuH.

Xumuyeckas cBsi3b. KoBaneHTHas (moJisipHasi U HEMOJIIpHAsi) CBSA3b. DIEKTPOOTPHUIATETLHOCTD
XUMHUYECKHX 3JIeMeHTOB. VloHHasI CBSI3b.

Creneunb okucieHus. OKUCIUTEIHHO-BOCCTAHOBUTEIIHLHEIC pCaKkmuu. Hpoueccm OKHCJICHHUA U
BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUH 3KCIIEPUMEHT: U3y4eHUEe 00pa3LoB BELIECTB METAJUIOB U HEMETAJUIOB; B3aUMOJEHCTBUE
TUAPOKCHUIA IUHKA C paCTBOPaMU KHUCJIOT U LIEI0YEH; IPOBEACHUE OINBITOB, MWILIIOCTPUPYIOIIUX
MIPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PeaKkIuil (TOpeHue, peakiuu pa3IoKeHHs, COSAUHEHHS).

MexnpeaMeTHbIe CBA3U
Peanu3zanus MeXnpeaMETHBIX CBA3EH PU U3yUYEHUU XUMHUHU B 8 KJIacCE€ OCYILECTBIISETCS Yepe3



HUCIIOJB30BaHUC KAaK 06H_[I/IX CCTCCTBCHHO-HAYYHBIX HOH?ITI/II\/'I, TaK U HOHHTHﬁ, SABJIAIOINUXCA CUCTEMHBIMU JIA
OTACIIbHBIX NPECAMETOB €CTCCTBCHHO-HAYYHOI'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIN (haKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3,

KIacCUUKALUS, TEPUOAUIHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb,
SIBIICHHE.

®dusuKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIbI, PAJUOAKTUBHOCTb,
MOJIEKYJIa, JIEKTPHUUECKUH 3apsi], BEMIECTBO, TEN0, 00hEM, arperaTHOEe COCTOSIHHE BEIIECTBa, ras,
bu3nveckre BEIIMIUHBI, €IMHUIBI U3MEPEHUS, KOCMOC, TUTaHETHI, 3BE311b1, COJTHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEpaAIbl, TOPHBIE TIOPO/IBI, TIOJIE3HBIC HCKOITAeMbIe, TOTUIUBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

N3yuenne xuMuu B 8 Kiacce HAIIPaBJIE€HO Ha JOCTHXKEHUE 00Y4arOUIMMHUCS JIMYHOCTHBIX, METAIIPEMETHBIX
U TIPEIMETHBIX PEe3yIbTaTOB OCBOCHUS Y4eOHOTO IpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTrPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHUs JOCTUTAIOTCS B XOJI€
o0ydYeHUsT XMMHH B SIUHCTBE YICOHOM M BOCITUTATEILHOM JIeATeIbHOCTH OpraHu3alii B COOTBETCTBHH C
Tpa,Z[I/ILII/IOHHBIMI/I pOCCHﬁCKHMH COI_[I/IOKy.]'H:TypHBIMI/I n ,Z[YXOBHO-HpaBCTBCHHBIMI/I OCHHOCTAMU, HpI/IHHTBIMI/I
B OGH.[CCTBG HpaBI/IJ'IaMI/I nu HOpMaMI/I IIOBCACHUA U CHOCOGCTBYIOT HpOLIGCCElM CaMOIIO3HaHHA, CaMOpaSBI/ITI/IH
Y COIMATHM3AIIUN 00YJarOIIUXC .

JInaHOCTHBIE pPe3ynbTaThl OTPaKalOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IIaTpuOTHYECKOr0 BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HICTOPUUYECKOMY U HAyYHOMY HacleIuIo,
MMOHUMAaHUSI 3HAUEHUSI XUMUYECKON HayKu B )KM3HU COBPEMEHHOI0 00IIECTBA, CIIOCOOHOCTH BIIA/IETh
JOCTOBEPHOU MH(OPMAITUEH O IEPEOBBIX TOCTIKEHUSX U OTKPBITUSX MUPOBOH M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUAX 00 YCTPOHCTBE MUpa U OOIIECTBA;

I'paxxknanckoro BocnuTaHust

2) HpGI[CTaB.HeHI/ISI 0 COIIMAJIBHBIX HOpMaX n HpaBI/IJIaX MCKIIMYHOCTHBIX OTHOLHCHI/II\/'I B KOJIJICKTHUBCE,
KOMMYHHKATUBHOW KOMITIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIe0BATEIBLCKOM, TBOPUECKON 1
IPYTUX BUAAX JIEATEILHOCTH; TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM ACSITEIPHOCTH NP BHITIOJHEHUN
y‘~I€6HBIX, IIO3HABAaTCIIbHBIX 3a4a4, BBIITOJJHCHUU XUMHUYCCKUX BKCHepI/IMeHTOB, CO3JaHUHN Y‘-I€6HI>IX HpO@KTOB,
CTPEMJICHHSI K B3aUMOTIOHMMAaHHIO ¥ B3aUMOTIOMOIITY B TIPOIIECCE ITON yueOHOM eI TeIbHOCTH; TOTOBHOCTH
OILICHUBAThHb CBOé IIOBCACHUEC U HOCTYHKI/I CBOHUX TOB&pHH.ICfI C IIO3UlInn HpaBCTBeHHBIX n HpaBOBBIX HOpM C
y4ETOM OCO3HAHUS MMOCIICACTBUI TOCTYITKOB;

IleHHOCTH HAYYHOI'0 MO3HAHHUSA

3) MUPOBO33pEHYECKUX MIPEICTABICHUN O BEIIECTBE U XUMUUYECKOMN peaKLii, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIOLIMX OCHOBY JJIsl IOHUMAaHUs CYLTHOCTH HAayYHOU
KapTUHBI MUPA; IPEJCTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOIbI, B3AUMOCBS3IX
YeJI0BEKa C IIPUPOIAHOU CPEAON, O POJIM XUMHHU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTeNbHBIX MOTHBOB, HAIPABJICHHBIX HA MOJy4YE€HUE HOBBIX 3HAHUHN 110 XUMHUH, HEOOXOAUMBIX JUIS
00BsICHEHUS Ha0JII0JaeMbIX IIPOLIECCOB U SBJICHUH;

5) no3HaBaTenbHON, MHOOPMAIIMOHHON M YUTATEIbCKON KYIbTYpPhI, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHON Pa0bOThI ¢ Y4eOHBIMU TEKCTAaMH, CIPABOYHOM JTUTEPATYPOH, JOCTYITHBIMH TEXHUYECKUMU
cpeacTBaMu MH()OPMAITMOHHBIX TEXHOJIOTUH;

6) nHTEepeca K 00yYEHUIO U TTO3HAHUIO, TI0003HATETLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHON M UCCIIEOBATENLCKOM EATETbHOCTH, K 0CO3HAHHOMY BBIOOPY

HAIpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

®opMHPOBaHUS KYJIbTYPbI 310POBbSI

7) OCO3HaHHUA ICHHOCTU KU3HU, OTBECTCTBCHHOI'O OTHOIICHU K CBOCMY 310POBbI0, YCTAHOBKHU Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIEACTBUN M HEMIPUATHUS BPEAHBIX IPUBBIUEK (YIOTpEOIeHUS
QJTIKOTOJI5, HAPKOTHKOB, KypPEHHs), HEOOXOUMOCTH COOIIOICHHUS TTPaBUJI 0€30MaCHOCTH MPH 0OpaIeHUH C
XUMHAYECKHMH BEIIECTBAMH B OBITY U pealbHOW KHU3HH,

TpyaoBoro BOCIUTAHUSA
8) uHTEepeca K MPaKTUYECKOMY U3YUYEHUIO MPOoQeccuii U TpyAa pa3IMyHOrO pojia, yBaKEHUE K TPYAY U



pe3ylbTaTaM TPYIOBOU IEATEIHHOCTH, B TOM YMCJIE Ha OCHOBE MIPUMEHEHUS IPEIMETHBIX 3HAHHUH 110 XUMUH,
OCO3HAHHOTO BHIOOPA WHANBUIYATEHOW TPAEKTOPUH MPOJODKEHUS 00pa30BaAHUS C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH; YCIICIIIHOM
npoecCHOHABHOM IeATEIBHOCTH M PA3BUTHSI HEOOXOUMBIX YMEHUH; TOTOBHOCTh a/IallTUPOBATHCS B
npodeCCHOHATLHOMN Cpejie;

IKOJI0rH4€CKOro0 BOCIIUTAHUS

9) sKO0JIOrMYECKH 1eIecO000pa3HOro OTHOLIEHHS K MPUPO/Ie KaK HCTOYHUKY JKU3HU Ha 3emJiie, OCHOBE €€
CYIICCTBOBAHUA, MOHUMAHUA ICHHOCTHU 310POBOI0 U 6€3OHaCHOI‘O 06pa3a ZKHN3HHU, OTBCTCTBECHHOI'O
OTHOIICHUS K COOCTBEHHOMY (DPU3MUECKOMY U MICUXUUYECKOMY 3/I0pPOBbIO, OCO3HAHUSI LIEGHHOCTH COOIOCHUS
MpaBWJI OE30MACHOTO TIOBEICHUS IPU PabOTe ¢ BEHIECTBAMH, a TAKXKE B CUTYAIIHIX, YTPOKAIOIINX 3JOPOBBIO
W >KU3HH JIIOJICH;

10) cnocoOHOCTH MPUMEHATD 3HAHUSL, TOJTydaeMble TPU U3YUYCHUH XUMUH, JUTs pEILICHHs 3a/1a4, CBSI3aHHBIX
C OKpY>Karollew NpupoIHON CPeI0i, TOBBIIIEHUS YPOBHS 9KOJIOTHUYECKON KyIbTYpPbl, OCOZHAHUS
r7100aJIbHOTO XapaKTepa KOJOTHUECKUX MPOOIeM U MyTel UX peleHust MOCpeICTBOM METOA0B XuMuu; 11)
HKOJIOTMYECKOT0 MBILUICHUS, YMEHUS PYKOBOACTBOBATHCA UM B IIO3HABATENIbHON, KOMMYHUKATUBHOM U

COLIMAJIBHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeMETHBIX pe3yIbTaTOB BBIACISAIOT 3HAUUMBIE JJ1s1 (POPMHUPOBAHUS MHUPOBO33PEHUS
oOIIeHaYYHbIE TIOHATHUS (3aKOH, TEOPHs, TPUHIIUIL, TUIIOTE3a, PaKT, CHCTEMA, MPOIIeCC, IKCIIEPUMEHT U JIp.),
KOTOPLIC NUCTIOJIB3YIOTCS B €CCTCCTBCHHO-HAYUYHbBIX yLI€6HBIX npeaMeTax M NOo3BOJIAOT HA OCHOBC 3HAHUU U3
ATHX TPEAMETOB (DOPMHUPOBATH MPEICTABICHHUE O LIEJIOCTHON HAyYHOH KapTHHE MUPA, U YHHUBEPCATbHBIC
y4eOHbIe AeCTBUA (ITO3HABATEIIbHBIC, KOMMYHUKATHBHBIC, PETYJISITUBHBIC), KOTOPhIE 00ECTIEYMBAIOT
(dbopMHpOBaHKE TOTOBHOCTH K CAMOCTOSITEIIbHOMY TUTAHUPOBAHHIO U OCYIIECTBICHHIO YICOHOH
ACATCIIbHOCTH.

MetanpeameTHble pe3ynbTaThl OCBOCHHS 00pa30BaTeIbHONM MPOrPaMMBI 110 XUMUU OTPAXKarOT OBJIa/ICHUE
YHHUBEPCATbHBIMU MTO3HABATEIBHBIMU JICWCTBUSMH, B TOM YHCIIE:

ba3oBbIMM JJOrHYeCKUMMU JeHCTBUAMH

1) ymMmeHHEeM UCIOh30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TIPH OCBOCHHUH 3HAHUHN: PACKPBIBATh CMBICI
XUMUYECKUX TTOHATUH (BBIIETATh X XapaKTepHbIC MPU3HAKH, YCTAaHABINBATH B3aUMOCBS3b C APYTHMHU
MTOHSATHSIMH ), UCTIOJIH30BATh MOHATHS ISl OOBSICHEHUS OTACIBHBIX ()aKTOB U SBJICHH; BRLIOUPATh OCHOBAHUS
Y KpUTEPUH TS KTacCH(UKAIIMN XUMHYECKUX BEIIECTB M XUMHUCCKUX PEAKIIMi; yCTaHAaBIUBATh MPUUYUHHO-
CJICJICTBEHHBIC CBSI3U MEKIY 0OBEKTAMU U3yUEHUS; CTPOUTH JIOTHUYECKUE PACCYXKACHUS (MHIYKTUBHEIC,
JeAYKTUBHBIE, 10 aHAJIOTHHN ); JIEIaTh BBIBOJIBI M 3aKJIIOUCHHUSI;

2) yMeHUEeM MPUMEHSAThH B MPOIECCe TTO3HAHUS MOHATHS (TPEAMETHBIC U METAIPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCIIOJIB3YEMbIE B XUMHH, MPEOOPA30BHIBATH MIUPOKO MPUMEHIEMBIC B
XUMHUHW MOJICIIbHBIC TTPEICTABJICHHS] — XUMHYECKUI 3HAK (CMMBOJI 3JIEMEHTA), XUMHUIecKast hopMmysa U
ypaBHEHHE XUMHUYECKON PEaKIIU — TMPHU PEIICHUH YIeOHO-TI03HABATEIbHBIX 33/1a4; C YIETOM dTUX
MOJIETIbHBIX MPEACTABICHUH BBISBIIATH U XapaKTEPHU30BATh CYIIECTBEHHbIC MPU3HAKU U3y4aeMbIX
00BEKTOB— XMMHUYECKUX BEIICCTB M XUMHUYECKUX PEAKIINi; BBISBIISATH 00IIHME 3aKOHOMEPHOCTH, TPUUYUHHO-
CJIICICTBEHHBIC CBSI3U U MPOTUBOPEUHUS B U3YyUAEMbIX MPOIECCAX U ABJICHUAX; MPEJIaraTb KpUTEPUU IJIsI
BBISIBIICHUSI 3TUX 3aKOHOMEPHOCTEH ¥ MPOTUBOPEUHIA; CAMOCTOSATEIHLHO BRIOUPATH CITOCOO pPEIICHHS YIeOHOM
3a/1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BEIOMpATh HanboJiee MOAXOIAIINN C YIETOM
CaMOCTOSTENIHO BBIJICIICHHBIX KPUTEPHEB);

Ba3oBbpIMH HccIe10BaTEILCKUMH JeHCTBUAMHU



3) YMCHHUEM HCIIOJIb30BATh MMOCTABJICHHBIC BOIIPOCHI B KAUCCTBC HHCTPYMCHTA ITO3HAHUS, @ TAKIKC B
Ka4eCTBE OCHOBBI U ()OPMHUPOBAHHUS THITOTE3BI 110 IPOBEPKE MPABIIILHOCTH BBICKA3bIBAEMBIX CYKICHHN;

4) npuoOpeTeHue onbITa Mo MJIAHUPOBAHUIO, OPTaHU3ALIMU U TPOBEACHUIO YICHUYECKUX IKCTIEPUMEHTOB!
yYMEHHeE HaOII01aTh 3a X0JJ0M IPOIlecca, CAMOCTOATEIBHO IPOTHO3UPOBATh €T0 PE3yibTaT, (opMyIupoBaTh
0000I1IeHHsT ¥ BBIBOIBI IO pe3yJIbTaTaM IPOBEIEHHOTO OIBITA, UCCIEAOBAHMS, COCTABIISITh OTYET O
pojeTaHHo# padoTe;

PadoToii ¢ nungopmanueit

5) yMeHueM BBIOMPATh, AaHAIM3UPOBATh U UHTEPIIPETUPOBATh MHPOPMAIIMIO PA3THIHBIX BUIOB U PopM
MIpe/ICTaBJICHHUS], TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (HAy4YHO-TIOMYJISIpHAS TUTEpaTypa XUMUUECKOTO
coJiep>KaHus, CIIpaBOYHbIE MocoOus, pecypchl IHTepHEeTa); KpUTUUECKH OLIEHUBATh MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHHEM IPUMEHSTH pa3IMuHbIe METO/IbI U 3apPOChl IPU MOKCKE U 0TOOpe HHOpMaLIUU U
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOAUMBIX ISl BHIIOJHEHUS y4eOHBIX U MTO3HABATENIbHBIX 3a/1a4 OIpe-
NeNEHHOTO TUIIA; TPUOOPETEHUE OMBITa B 00JIACTH UCIIOJIb30BaHUS HH(DOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIa/IeHNE KYJIbTYypOil aKTUBHOTO UCIIOJIb30BAHUS PA3IMUHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMATIBHYIO (OpMY MpencTaBiIeHNs] HHPOPMALUK U WLTIOCTPUPOBATh
peliaeMble 3a/1a4i HECIOKHBIMH CXEeMaMH, [uarpaMmmamu, IpyrumMu popmamu rpa@uku 1 ux
KOMOMHAIHSIMH;

7) yMEHHEM UCIOIB30BaTh U aHAJIM3UPOBATH B IIpoLiecce YIEOHOM U HCCIIe10BaTENbCKON NeTEIbHOCTH
MH(OPMALIHIO O BIUSIHUY TPOMBIIIIEHHOCTH, CEJICKOT0 X034HCTBA U TPAHCIIOPTa Ha COCTOSTHUE
OKpY>Karoller NpUpOTHON CPEIbI;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH /1€l CTBUSIMH

8) yMeHHeM 3a/1aBaTh BOIIPOCHI (B XOJI€ TUAJIOTA H/UITH TUCKYCCHH) TIO CYIIECTBY 00CYKIaeMOi TeMBI,
(bopMyIHpPOBATH CBOU MPEATIOKEHHSI OTHOCHTEIHHO BBHITIOJHEHUS IPENIOKEHHOH 3a/1a4H;

9) npuoOpeTeHue ONbITa MPE3EHTAIIMH PE3YIIHTATOB BHIMOJIHEHUS XUMHUECKOTO SKCIICPUMEHTA
(J1abopaTOpHOTO OIBITA, TA0OPATOPHOU PAOOTHI TIO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOEKTA);

10) 3anHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MTO3HABATEIILHON M HCCIIEI0BATEIbCKON
JESTeTbHOCTH TIPU PEIICHUN BOSHUKAIOIIUX MPOOJIeM Ha OCHOBE y4E€Ta OOIIMX HHTEPECOB U COTIIAaCOBAHUS
no3unui (00CyXIeHUsI, 0OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIIMS COBMECTHBIX JICHCTBUH,
oTpe/ieNieHUE KPUTEPUEB TI0 OIICHKE KA4eCTBA BHITIOJTHEHHOW PabOTHI U JIp.);

YHuBepcaTbHBIMH PeTyJIATHBHBIMH 1€ CTBUSIMH

11) ymeHHEM CaMOCTOATENHHO ONPEIENSTh LETH JeTEIIbHOCTH, ITIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M MMPH HEOOXOUMOCTH KOPPEKTHPOBATH CBOIO JICATCIILHOCTh, BHIOMPATh HanboIee
s (heKkTHBHBIE CTIOCOOBI pelIeHHs YI€OHBIX U MIO3HABATEIBHBIX 33124, CAMOCTOSTEIILHO COCTABIISAThH WIIH
KOPPEKTUPOBATH MPEITIOKEHHBIN aJITOPUTM JACHUCTBUI MPH BHIOJIHEHUHU 3aJaHUN C YUYETOM TOTYyUCHUS
HOBBIX 3HAHUH 00 M3y4yaeMbIX 00BEKTAaX — BEIIECTBAX U PEAKIIUAX; OI[CHUBATh COOTBETCTBUE MOTy4YEHHOTO
pe3yJibTata 3asBJICHHON eI,

12) ymMmeHUEM HCIIONBh30BaTh U aHATH3UPOBATH KOHTEKCTHI, TIPeJIaracMble B yCIOBHH 33/ IaHUN.

INPEAMETHBIE PE3YJIbTATbHI

B coctaBe npeaMeTHBIX Pe3yabTaTOB 10 OCBOSHUIO 00S3aTENLHOTO COACPKAHMSI, YCTAHOBICHHOTO JAHHON
MIPUMEPHON pabouel MporpaMMoil, BBIJICSIOT: OCBOCHHBIE O0YJAOITUMUCS HayIHbIC 3HAHUS, YMCHUS U
CHOoCOOBI IeHCcTBUH, cielMrUIecKue Ui MPeAMETHON 001acTh « XUMUS», BUBI JEATEILHOCTH 110
MOJIYYEHHUIO0 HOBOTO 3HAHMS, €0 WHTEPIPETAIIMH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B Pa3IMYHbIX yUEOHBIX U
HOBBIX CUTYallUsIX.



[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD Y 00YUAIOIIMXCS CIETYIOINUX YMEHUM:

1) packpvisams cmblci OCHOBHBIX XUMUYECKUX MOHSTHIA: aTOM, MOJIEKYJ1a, XUMHUYECKHUH 3JI€MEHT, IPOCTOE
BELIECTBO, CJII0KHOE BEIIECTBO, CMECH (OJTHOPOAHAS U HEOTHOPOAHAS ), BAJICHTHOCTb, OTHOCUTEJIbHAS
aTOMHasi ¥ MOJIEKYJISipHasi Macca, KOJIMYECTBO BEIlIECTBA, MOJIb, MOJISIpHAsI Macca, MaccoBas J0JIs
XUMHUYECKOT0 3JIEMEHTA B COSMHEHHUH, MOJIAPHBIA 00BEM, OKCH/I, KHCIIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPHUIATETLHOCTD, CTETIEHb OKUCIICHUSI, XUMHUECKas peakius, Kiaccuukaius peakiui: peakium
COCITMHEHMUS, PEaKIIUU PA3II0KECHUS, PEAKINH 3aMEIEHUs, peaKini 00MeHa, 3K30- U DHIAOTCPMUUYECKUE
peaxkuuu; TerioBoi 3G PeKT peakuuu; Aapo aToMa, JIEKTPOHHBIN CcI0i aToMa, aTOMHasi OpOUTallb, paguyc
aToMa, XUMHUYECKas CBSI3b, MOJIIPHAS M HETIOJSIpHAS. KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b, MOH, KATHOH, aHUOH,
pacTBoOp, MaccoBasi A0S BellecTBa (MPOLEHTHAsI KOHLIEHTPAIKsl) B PaCTBOPE;

2) unnrocmpupoams B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. M. 1) U IPUMEHATH 3TU MOHATHUSA
MIPU OMUCAHHUM BEIIECTB U UX MPEBPAICHHI;

3) ucnonv306ams XUMUYECKYIO CUMBOJIMKY IS COCTAaBIICHUS (DOPMYII BEIIECTB M YPABHCHU XUMHYECKHUX
peaKIunii;

4) onpedensmb BaJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX;, CTEIIEHb OKHCIICHUS
3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX; TPUHAICKHOCTD BELIECTB K ONpeAeIEHHOMY KilacCy COeAMHEHHH 1Mo
dbopMynaM; BUJ XUMUUYECKOH CBsI3U (KOBAJIGHTHAS M HOHHAS) B HEOPTAaHUYECKUX COCTMHEHUSX;

5) packpwvisamws cmvica [lepuoamaeckoro 3akona [1. 1. MenneneeBa: 1eMOHCTPUPOBATh TOHUMAHHE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT UX NOJI0KeHUs B [leproanueckon
CHCTEME; 3aKOHOB COXPAHEHMsI MAaCChl BEILIECTB, IOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIPHOTO YUYEHUS,
3aKOHa ABOTAJ[pO; OMKCHIBATH M XapaKTepru30BaTh TabmuuHyto hopmy lleproanueckoit cucteMsr
XUMHUYECKHX 3JIEMEHTOB: pa3InyaTh MOHITHS «TJaBHas noarpymna (A-rpynmna)» u «rnoboyHas noarpymnmna (b-
TpymIma)y», Majabie U O0bIINE IEPUOABI; COOTHOCUTH 0003HAYECHHUS, KOTOPhIE UMEIOTCS B TaOIUIE
«Ilepuoguyeckas cucreMa xuMuueckux 3nemeHToB . . MenzaeneeBay ¢ YuCIOBBIMHA XapaKTEPUCTUKAMU
CTPOCHHS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U 3aps[ sApa, 00Iee YUCIIO0 FIEKTPOHOB U
pacrnpeziesieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

6) Knaccuguyuposams XUMUYECKUE SJIEMEHTHI; HEOPIraHUYECKUE BEIIECTBA; XUMUYECKUE peakuu (1o
YHCITy U COCTAaBY YYACTBYIOIIMX B PEAKIIMH BEIIECTB, IO TETIOBOMY 3P EKTY);

7) xapaxmepuzosamsv (Onucvieams) o0IIME XUMUYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPK/1ask ONMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

8) mpoeno3uposams CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTaBa; BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKHUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

9) 6viuuCcaAML OTHOCUTENBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MaCCOBYIO JIOJIIO
XUMHYECKOT0 dJIEMEHTa 10 (hOpMyJie COSTMHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacuéThl 10 ypaBHEHUIO XMMUYECKOM peaklnu;

10) npumensime OCHOBHBIE ONIEPAIIUU MBICIUTEIBHOMN JAESITEIIbHOCTH — aHAJU3 U CUHTE3, CPABHEHHUE,
000011IeHe, CUCTEMAaTH3AIIHIO, KIacCU(DUKAIINIO, BHISIBICHUE TPUYMHHO-CIICICTBEHHBIX CBSI3E€H — IS
M3Yy4YEeHUs CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIINIl; €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS —
Ha0II0IeHNe, U3MEpPEHNEe, MOICIMPOBAHUE, IKCIIEPUMEHT (pEeasIbHBIN U MBICIICHHBIN );

11) cnedoéams nipaBuiIaM MOJIb30BAaHHS XUMHUYECKON TIOCYI0U U TAOOPAaTOPHBIM 000PYAOBAaHHEM, a TAKKE
mpaBHiIaM oOpallleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU 110 BBIITOJIHEHUIO Ta0OPATOPHBIX
XMUMHAYECKHX OIBITOB I10 MOJIYYCHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOJOPOA U KUCIOPOa),
MIPUTOTOBJIEHUIO PACTBOPOB C OIPeIeIEHHON MAacCOBOM J0JIei pacCTBOPEHHOTO BEILIECTBA; TUIAHUPOBATh U
MPOBOAUTH XUMUUECKHE SKCIIEPUMEHTHI TI0 PACTIO3HABAHUIO PACTBOPOB IIEI0YEH U KHCIOT C TOMOIIbIO
MH/IUKATOPOB (JIAKMYC, (heHOoNIPTaTICHH, METHIIOPAHXK H Jp.).
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Pasnen 1. [lepoHayaibHbIe XUMHYECKHE TIOHATHS

1.1.

Xumusi — BajkHasi 00J1aCTh
€CTeCTBO3HAHMSI ¥ IPAKTHYECKOH
JIeSITeIbHOCTH YeIoBeKa

01.09.2022
20.09.2022

;

PackpbIBaTh CMBICIT H3y4aeMbIX HOHSTHIA;

PackpsIBaTh PO XMMUH B IPUPOAE U XKH3HH YEIOBEKA, €& CBSA3b C APYTHMI HayKaMHu;
Paznuuath 4UCTBIE BEIIECTBA M CMECH; OJHOPOIHBIC U HEOJHOPOHBIC CMECH;

Paznnuate GU3NUECKIE 1 XUMUYECKHE SIBICHHUS,

OmnpenensTh NPU3HAKA XMMUYECKHUX PEAKIMi U YCIOBUS UX TIPOTCKAHNUS;

CreroBaTh MpaBuiIaM MOJIB30BAHMST XUMHUYECKOI MOCYI01 U TaGOPATOPHBIM
000pyIOBaHUEM, @ TAKXKE IPABUIAM OOPAIEHHS C XMMHYECKUMH BEILECTBAMU B
COOTBETCTBHH C HHCTPYKLHSIMH IO BBITOIHEHHIO IPAKTHYECKUX PaboT;

Il1aHMPOBATh ¥ POBOJUTH XMMHYCCKUH IKCTIEPHMEHT [0 M3YYCHHIO U OMHCAHUIO
(U3MUCCKHX CBOICTB BEIECTB, CIIOCOOOB Pa3/IENCHUs CMECEH BEIECTB;

Vcrnonb30BaTh IIPH BBIMOIHEHUHN YYeOHBIX 3a1aHMH U B IIPOLECCE HCCIICI0BATEIBCKOM
JeSITENIbHOCTH HAaYYHO-TIOMYIISPHYIO JINTEPaTypy XUMHUUYECKOTO COJCPIKAHMUS, CIPAaBOYHBIC
Matepuaisl, pecypcsl UHTepHETa;

BbicTpanBath pa3BEpHYThIC MUCHMEHHBIC H YCTHBIE OTBETHI € OIIOPOH Ha MH(OPMALIUIO U3
y4eOHHKA U CIPABOYHBIX MATEPHAJIOB, [PAMOTHO HCIOJIB30BaTh H3y4CHHBIN MOHSTHIHBII
anmapar Kypca XUMHH;

YcrHblit
o1poc;

OTBET Ha
YPOKE;
MPaKTHYECKast
paborta;

https://resh.edu.ru/

1.2.

BemecrBa
W XHMHYECKHe PeaKuu

15

21.09.2022
17.10.2022

[IpUMEHSATH eCTECTBEHHO-HAYYHBIC METO/IBI TTO3HAHMUS (B TOM YHCIIEe HAOIIO/CHHE,
MOJIEJIMPOBAHHUE, SKCIIEPUMEHT) ¥ OCHOBHBIC ONEPALK MBICIIUTEIBHON JIeATEIbHOCTH
(cpaBHeHue, KiaccupUKalKs) I U3yYEHHs BEIECTB U XMMHYIECKHX PeaKIvii;
PacKpbIBaTh CMBICIT H3y4aeMbIX [OHSTHI U 3aKOHOB U IPUMEHSATH STH MOHSTUS TIPH
OIHCAHIH CBOWCTB BEIECTB M UX MPEBPAICHHIT;

Paznuuate Qu3HYECKHE U XUMIIECKHE SIBIICHHS, OOBSICHAT UX CYIIIHOCTD C TOYKH 3PEHHUS
ATOMHO-MOJICKYJIIPHOTO YUEHUS;

OrnpeiernsiTh MPU3HAKA XUMAYECKAX PEAKITHH, YCIOBUS X MPOTCKAHHS;

OOBSICHATH CYIIHOCTh (DU3MIECKUX W XAMIUIECKHUX SIBIICHHI C TOYKH 3PEHHUSI aTOMHO-
MOJIEKYJISIPHOTO YICHHS;

KnaccudumupoBats XuMHYECKHE Peakiui (TI0 YHCITy U COCTABY PEarupyroNuX U
00pa3yIOIIMXCs BEIIECTB);

CocraBisite GOpMyITBI OMHAPHBIX BEIIECTB [0 BAJICHTHOCTH U OMPE/IENATh BAICHTHOCTH MO
(hopMyIiam BeIecTs;

PaccraBmsite K09 HOHUINEHTHI B yPABHEHUSIX XUMIIECKIX PEAKIIHIL;

Crie1oBaTh MpaBuiIaM I0JIb30BaHUsI XUMUYECKOH MOCY/I01 U TaGOpaTOPHBIM
000pyI0BaHHEM, @ TAKHKE [IPABUJIAM OOPAILCHHS C BELIECTBAMH B COOTBETCTBHH C
MHCTPYKLHSAMH [0 BBIOJIHEHHUIO J1a00PaTOPHBIX XMMUYECKHX OIBITOB;

Hcnonb30BaTh IPH BBINOIHEHHU YYeOHBIX 331aHAI U B IIPOLIECCE HCCIIEN0BATENbCKOM
JESITENIbHOCTH HAYYHO-TIOMYIISIPHYIO JINTEPATypy XUMHUYECKOTO COJCPIKAHHUSI, CIPABOYHBIC
MatepHalibl, pecypcsl UHTepHeTa;

BoicTpanBath pa3BépHyThIC MMCbMEHHbIC M YCTHBIE OTBETHI C OIIOPOH Ha HH(POPMALIHUIO U3
y4eOHHKA U CIPABOYHBIX MATEPHAJIOB, PAMOTHO MCIIOJIb30BaTh H3YYCHHBINA MOHATHHHBIN
anmapar Kvnea XHMHH:

KonTtponbHas
paborta;
OTBET Ha
YPOKe;

https://resh.edu.ru/

HWroro no pazaeny

20

Pasnen 2. Baxkuelinme npeacTaBuTe M HEOPraHUYECKUX BellecTB




2.1.

Bo3ayx. Kuciiopoa. Ilonsitue 06 okcuaax

24.10.2022
06.12.2022

PackpbIBaTh CMBICIT H3y4aeMbIX HOHSATHI M IPUMEHSTb 3TU MOHATHS IPH ONMCAHUH CBOICTB
BEILCCTB U MX MPEBPAILCHUH;

XapakTepr30BaTh (ONUCHIBATE) COCTAB BO3yXa, PU3MUECKUE M XMMHYECKUE CBOMCTBA
KHCIIOPOJIa, CIOCOOBI €ro MOMy4YeHHs], IPUMEHEHHE U 3HAYCHHUE B TIPHPOJIC U )KU3HH YEIIOBEKa;)
CpaBHUBATh PEaKIUX TOPEHUS X MEUICHHOTO OKUCIICHHS,

Cobupath IpuOOPEI LS IOTYISHHS KICIOPOa (BEITECHEHUEM BOJIBI H BO3IYXa);
Pacro3HaBaTh OIBITHBIM ITyTEM KHCIIOPOT;

Hcnonb30BaTh XUMHYIECKYIO CHMBOJIHUKY UL COCTaBICHUS (DOPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YpaBHEHIH XUMHIECKHX PEAKIHil ¢ yJacTHeM KHCIOPOa;

OOBSICHATD CYIIHOCTH KOIOTMUYECKUX IIPOOIIeM, CBSI3aHHBIX C 3aTrPs3HEHUEM BO3IyXa;
CrnenoBath npaBuiaaM 6e30MacHON paboTHI B 1Ta00paTOPUH IIPH HCIIOIB30BAHUH
XUMHIYECKOH IIOCy bl B 000pyJOBAHIS, 4 TAaKXKe IPaBHIIAM OOPAIICHHS C TOPIOUNMU
BeII[eCTBAMH B OBITY;

[InannpoBaTh U OCYIIECTBIIAT HA IPAKTHKE XUMHUCCKHE IKCIEPUMEHTHL, IPOBOJIUTH
HaOIIOICHNU, eNaTh BEIBOJBI II0 Pe3ylIbTaTaM dKCIePHUMEHTa;

Y4acTBOBaTh B COBMECTHOH paboTe B TPYIIIE;

Hcnonb30BaTh PH BBIMOIHEHHN YYEOHBIX 3a1aHUMH U B TIPOLIECCE HCCIIE0BATEIBCKOM
JeSTENIbHOCTH HAaYYHO-TIOMYIISPHYIO JINTEPaTypy XUMHUUYECKOTO COJEPKAHMUS, CIPAaBOYHBIC
MatepHaibl, pecypcsl MHTEpHETa;

BbicTpanBath pa3BEpHYThIC MICHMEHHBIC H YCTHBIE OTBETHI C OIIOPOH Ha HH(OPMALIUIO U3
y4eOHHKA U CIPABOYHBIX MaTEPHaJIOB, IPAMOTHO HCIIONIb30BaTh U3yYEHHBIH MOHATHIHBII
anmapar Kypca XUMHH;

IIpakTuyeckas
padorta;

OtBer Ha
YPOKE;

https://resh.edu.ru/

2.2.

Bopopon.
IToHsiTHE 0 KHCIOTAX M COJISIX

07.12.2022
23.12.2022

PackpbIBaTh CMBICT U3y4aeMbIX IOHATHH U IPUMEHSTh STU HOHITHS IPU OIUCAHHY CBOHCTB
BELIECTB U UX NPEBPaLCHHUIH;

XapakTepu30BaTh (OMUCHIBATh) (QH3MUECKUE M XUMHIECKHE CBOHCTBA BOJOPO/A, CIOCOOBI €0
HOJTy4Y€HHUs], IPUMEHEHHUE;

Cobupath IpuOOp AN MOTyYEHHS BOAOPOJA;

Hcnonb30BaTh XUMHYIECKYIO CHMBOJIHUKY JULS COCTaBICHUS (JOPMYIT BEIIECTB,
MOJIEKYJIAPHBIX YPaBHEHHH XMMUUECKUX PEaKIUii ¢ ydacTUEM BOJIOPOJIA;

CrnenoBath npaBuiaaM 6e30macHON paboThI B 17a00paTOPUH IIPH HCIIOIB30BAHUH
XUMMYECKOH MOCY bl 1 000pPYI0BaHNS, @ TAK)KE MPAaBUIIaM OOPAILICHHS C TOPIOYUMH
BeII[eCTBAMH B OBITY;

I1nannpoBaTh U OCYIIECTBIATL HA NPAKTHKE XUMHUECKHE IKCIEPUMEHTBI, TPOBOJUTH
HaOIIOICHNU, eNaTh BEIBOJBI II0 Pe3ylIbTaTaM dKCIePHUMEHTa;

Y4acTBOBaTH B COBMECTHOII paboTe B TPyIIIIE;

IIpaxkTuyeckas
pabora;
OrtBeT Ha

ypoke;

https://resh.edu.ru/

2.3.

KosimuecTBeHHbIE OTHOIIEHHSI B XUMUH

26.12.2022
17.01.2023

PackpbIBaTh CMBICIT H3y4aeMbIX HOHSATHI U IPUMEHSTB 3TU HOHATHSA,  TAKXKE H3YYCHHBIC
3aKOHBI M TEOPUH JUIS PEIICHHS PACYETHBIX 3a/1a4;

BbI4ucIisiTh MOJSIPHYIO MacCy BEINECTB; KOJIIMYECTBO BEIECTBA, 00BEM ra3a, Maccy BELIECTBa,;
ITpoBOANTH PACUETHI 110 ypaBHEHUAM XUMHYECKUX PEAKIIHIl: KOIHYECTBa, 00bEMA, MacChl
BEIIECTBA 10 H3BECTHOMY KOJIMYECTBY, 00BEMY, MACCE PEAreHTOB MM POLYKTOB PEAKIIHH;
BbIcTpanBath pa3BEpHYThIC MUCHMEHHBIC H YCTHBIE OTBETHI € OIIOPOH Ha HH(OPMALIUIO U3
y4eOHHKA U CIPaBOYHBIX MaTEPHaJIOB, IPAMOTHO HCIIOJIb30BaTh U3yYEHHBIH MOHATHIHHBII
anmapar Kypca XUMHUH;

OtBerT Ha
YpoKe;

https://resh.edu.ru/




2.4. | Bona. PactBopsl. [lonsiTue 06 ocHOBaHMsX | 5 1

19.01.2023
07.02.2023

PackpbIBaTh CMBICIT H3y4aeMbIX HOHSATHI M IPUMEHSTb 3TU MOHATHS IPH ONMCAHUH CBOICTB
BEIIECTB ¥ X IIPEBPAILCHHUIT;

XapakTepu30BaTh (PU3MIECKHE U XHUMUIECKHE CBONCTBA BOJIBI, €€ POJIb KAaK PACTBOPUTENS B
HPUPOHBIX TIpOILECcCax;

CocTaBIsiTh ypaBHEHHS] XUMHYECKUX PEAKIHI C y4aCTHEM BOJIbI;

OOBACHATH CYIHOCTb 3KOJOTMYECKUX TPOOIIEM, CBS3aHHBIX C 3arpsA3HCHHEM HPUPOIHBIX BO,
Croco0bI OYUCTKH BOJIBI OT IPUMECEH, MEPBI I10 OXPAHE BOJ OT 3arps3HCHUS,

ITnaHMpoBaTh M OCYIIECTBIIATh HA MPAKTHKE XUMUYCCKHIE SKCIIEPUMEHTI, TIPOBOAHUTH
HaOJIO/ICHNS, eIaTh BBIBOABI I10 PE3y/IbTaTaM SKCIEPUMEHTA;

CrezroBath npaBuiiaM 6€30I1acHOI PabOThI B JIAOOPATOPHH MPH UCTIONB30BAHUH
XUMHYECKO#T IOCY 16l ¥ 000pyI0BaHNS;

TIpoBOANTH BEIMHCIICHUS C IPUMEHEHHUEM ITOHSTHS «MacCOBast OIS BELLICCTBA B PACTBOPE»;
Vcnonb30BaTh TPH BBIMOIHEHHN YYEOHBIX 3a1aHAH U B TIPOLIECCE HCCIIE0BATEIBCKOM
JESITENIBHOCTH HAaY4YHO-TIOMYIISIPHYIO JINTEPATyPy XUMHUYECKOTO COICPIKAHMS, CIPABOYHBIC
MatepHaibl, pecypcsl MHTEpHETa;

IIpakTuyeckas
padorta;

OtBer Ha
YPOKE;

https://resh.edu.ru/

2.5. | OcHOBHBIE KJIAcChl HEOPTAaHUYECKUX 11 1 1
coelMHeHmii

08.02.2023
14.03.2023

Knaccuguimpoats n3y4aeMble BEIECTBA [0 COCTABY M CBOMCTBAM;

CoctaBnsATh HOPMyIIBI OKCHIOB, KHCIIOT, OCHOBaHMI, CONCit M Ha3bIBATh UX 110
MEKIyHapOHONH HOMEHKIIATYPE;

IIporHo3npoBaTh CBOKACTBA BELIECTB HA OCHOBE OOIMX XMMUYECKHUX CBOHCTB U3y4EHHBIX
KJIaCCOB/TPYIII BELIECTB, K KOTOPBIM OHM OTHOCSITCSI;

CocTaBIsiTh MOJICKYISIPHBIC YPABHEHHS PEaKIUii, HILTIOCTPUPYIOIIMX XUMIYECKHE CBOMCTBA
1 CII0COOBI MOy YCHHsI BELIECTB H3YYECHHBIX KIIACCOB/TPYIII, a TAKXKE OATBEPKIAFOIINX
TEHETHYECKYO B3aNMOCBSI3b MEXK/Ty HHMIL;

TIpou3BOAUTH BBIYHCICHHS 110 yPABHCHUSIM XMMIYECKUX PEaKInii;

IITaHMPOBATh M OCYILECTBISITH Ha MPAKTHKE XUMUYECKHIE KCIIEPUMEHTHI, IIPOBOAHTE
HaOJIO/ICHNS, Ae1aTh BBIBOBI 110 PE3y/IbTaTaM dKCIEPUMEHTa;

CrnenoBath mpaBuiiaM 6€30I1acHO paboThI B JIAOOPATOPHH IPH UCIIOIB30BAHHI
XUMHYECKO#T IOCy 16l ¥ 000pYI0BaHNS;

Vcrnonb30BaTh IPH BBIMOIHEHUHN YYeOHBIX 3a1aHMH U B IIPOLECCE HCCIICI0BATEIBCKOM
JESITENIbHOCTH HAaY4YHO-TIOMYJISIPHYIO JINTEPATyPy XUMHUYECKOTO COIACPIKAHMSI, CIPABOYHBIC
MatepHaisl, pecypcsl MHTepHETa;

BbicTpanBath pa3BEpHYThIC MICHMEHHBIC H YCTHBIE OTBETHI C OIIOPOH Ha MH(OPMALIUIO U3
y4eOHMKA U CIPABOYHBIX MaTEPHaJIOB, IPAMOTHO HCIIOJIb30BaTh H3yYEHHBIH MOHATHIHBII

anmapar Kypca XMMHH;

KonTtponbHas
paborta;
IIpakTuyeckas
padorta;

OtBer Ha
YpOKe;

https://resh.edu.ru/

Hroro no paspeny 30

Pasnen 3. [lepuoanueckuii 3akon u [lepuoanyeckas cucrema XuMu4yecknx iemenTos /1. U. Meneneesa.

CTpoe}me aToMoB. XUMHUYecKasi CBsI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu




3.1. | llepuoauyeckuii 3axon u [epuognueckas
cHCTeMa XHMHYeCKHX 3J1eMeHTOB
. U. Menneneesa. CtpoeHne aroma

16.03.2023
13.04.2023

PackpbIBaTh CMBICT EPHOAUYECKOTO 3aKOHA;

ITonumarts cyniecTBOBaHHE NEPHOANYECKOI 3aBHCHMOCTH CBOMCTB XHMHMYECKHX 3JIEMEHTOB
(M3MEHEHHE PaJIMYCOB aTOMOB H 3NEKTPOOTPULIATEIBHOCTH) M UX COCAMHEHHIT OT
TI0JI0XKEHHs B IEPUOTMIECKOH CHCTEME M CTPOEHHS aTOMa;

YcTaHaBIMBaTH CBA3b MEXKIY IOJNIOKEHHUEM DIEMEHTa B IEPHOANYECKO CHCTEME U
CTPOCHHEM €ro aToMa (COCTaB U 3apsj szpa, 00IIee YHCIIO HIEKTPOHOB H PACIIPEASICHHE HX
T10 HIIEKTPOHHBIM CIIOSIM);

Iporuo3upoBath XapakTep H3MEHEHHS CBOHCTB HIEMEHTOB U UX COSIHHEHUH M0 TPyIIaM i
nepuonaM Ilepuonuaeckoil CHCTeMBI;

XapaKkTepu30BaTh XHMHUUECKUE DIEMEHTHI IIEPBBIX TPEX MEPUOIOB, KAIKs, KAIBIHS II0 HX
nonoxxenuio B [lepuogmueckoii cucreme /1. Y. Menneneesa;

CrnenoBath npaBuiaaM 6e30MacHON paboThI B Ta00paTOPUH IIPH HCIIOIB30BAHUH
XUMHIYECKOH IIOCy Il H 000pyJOBaHS;

BsicTpanBath pa3BEpHyTHIC MICEMEHHBIC U YCTHBIE OTBETHI ¢ OOPON Ha HH()OPMAIIHIO 13
y4eOHHKA U CIIPAaBOYHBIX MaTePHAIIOB, TPAMOTHO HCIIOIB30BaTh U3yIeHHBII IIOHATUHHBII
anmnapar Kypca XUMHH;

Hcnonb30BaTh PH BBHIMOTHEHHHN YYEOHBIX 3a1aHUH TEKCTBI yUeOHHKA, CIIPABOYHBIC
MaTtepuaisl ([lepromuueckyro cucTeMy XUMHYecKHX aneMenTtoB [l 1. Menneneea, Tabnuity
PacTBOPUMOCTH KUCIIOT, OCHOBAHHIA U cosieil B BOJIE, 2JIEKTPOXHMMUUECKUH Psifi HANPSHKEHHI
METAJIIOB);

Vcnonb30BaTh PH BBHIMOIHEHHN YYEOHBIX 3a1aHUMH U B TIPOLIECCE HCCIIE0BATEIBCKOM
JIeATebHOCTH HAyYHO-IIOMYJISPHYIO JTUTEPATYPy XUMHUIECKOTO COEPKaHHsl, CPaBOUHBIE
MaTepHabl, pecypckl MiHTepHeTa;

KonTtponbHas
padorta;
OtBer Ha
YPOKE;

https://resh.edu.ru/

3.2. | Xumuueckas cB3b. OKHCIHTEILHO-
BOCCTAHOBHTE/IbHbIE PEAKIUU

17.04.2023
31.05.2023

PackpbIBaTh CMBICT U3y4aeMbIX HOHSATHIA;

OnpenensTb BUI XUMHYECKOH CBSI3H B COCTMHECHUH;

Ormnpenensth CTENEHb OKUCICHUS XUMHYECKOTO JIEMEHTa 10 (JOpMyJie eT0 COeTUHEHHUS;
OrnpesensiTh 3JIEMEHT (BEIIECTBO) — OKUCIMTENb U HJIEMEHT (BEILECTBO) —
BOCCTaHOBHTEJIb;

OOBSACHATH CYIHOCTB MPOLIECCOB OKUCICHHS U BOCCTAHOBIICHUS,

CocTaBIATh SNEKTPOHHBIH OanaHc ¢ y4ETOM YHCIIa OTAAHHBIX U IPUHSTHIX dJICKTPOHOB,;
CoCTaBIsATh ypaBHEHHUE OKHCIIHTEIEHO-BOCCTAHOBUTEIILHOM PEaKIHY;

Vcnonb30BaTh MpH BHITOTHEHAH yIeOHBIX 3a/IaHN TEKCTHI y4eOHHKA, CIIPAaBOYHbIC
MatepHalibl (IIEPHOMIECKYI0 CHCTEMY XUMHIUYecKuX nemeHToB [[. M. Menneneesa, Tabmuiry
PacTBOPUMOCTH KUCIIOT, OCHOBAHHUH U CONEil B BOJIE, HIIEKTPOXHUMUUECCKUH S HATIPSHKCHHI
METAJLIOB);

KonTtponbHas
pabora;
OrtBeT Ha

ypoke;

https://resh.edu.ru/

Hroro no paszgeny:

15

PesepBHOe Bpems

OBUIEE KOJIMYECTBO YACOB I10
IMTPOI'PAMME
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ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuecTBo yacos Hara Buasl,
n/n H3y4eHus: | popmbl
BCEro | KOHTPOJIbHBbIE | IPAKTHYECKHUE KOHTPOJIS
padoThI padoThI

1. |Ipeamer xumun. Ponb xumun | 1 06.09.2022 | YcTHBIN
B )KM3HU YEJIOBEKa OTIpOC;

OtBet Ha
Ypoxe;

2. | XUMHS B CUCTEME HAYK. 1 08.09.2022 | YcrHbIit

MeTo/1bI TO3HAHUS B XUMHUH OTIpOC;
OtBer Ha
YpOKe;

3. | 3HaKOMCTBO C IIpaBUIAMH 1 1 13.09.2022 | [TpakTudeckas
0€30MacHOCTH U MpUEMaMHU pabora;
paboThl B XUMHUYECKON
naboparopuu. [TpakTudeckas
pabota Ne 1. [IpaBuna paboThl
B JIa0OPaTOPUU U MPUEMBI
oOparieHus ¢ J1abopaTopHBIM
obopynoBaHueM

4. | Tena u BemectBa. ®usnveckue | 1 15.09.2022 | Vb
CBOICTBA BEILIECTB. OIIpOC;
ArperarHoe cocrosarueucroie Orset Ha
BemecTBa U cmecu. CriocoObl YPOKE;
pa3aeseHus: CMecell BeleCTB

5. | IIpaktuueckas padorta: No 2. 1 1 20.09.2022 | [TpakTrdeckas
Paznenenue cmeceli (Ha pabora;
MPUMEPE OYUCTKHU MTOBAPEHHOMN
COJIN)

6. | Atombl u mosiekysl. [Ipocteie | 1 22.09.2022 | oTBeT Ha
U CJIOKHBIE BEIIECTBA YpOKE;

7. | Xumuueckue eMeHTh. 3HakH | 1 27.09.2022 | YcrHblid
(CUMBOJIBI) XUMHYECKUX OIpoc;
3JIEMEHTOB OtBer Ha

YPOKE;

8. | ATOMHO-MOJIEKYJIIPHOE 1 29.09.2022 | OtBer Ha

ydeHue. 3aKOH MOCTOSHCTBA YPOKE;

cocCTaBa BCUICCTB




9. | Xumuueckas popmyna. 04.10.2022 | YcrHbIit
BanenTHocTh aToMOB OIIpOC;
XUMHUYECKHUX 3JIEMEHTOB OTBET Ha

YPOKe;

10. | CocTaBnenne XuMHIECKUX 06.10.2022 | OtBet Ha
(hopMyII IO BaJIECHTHOCTH. YPOKE;
HaxoxxneHnue BaJIECHTHOCTH
XUMHUYECKHUX 3JIEMEHTOB I10
bopmyne

11. | OTHOCHTENBHAST aTOMHASI 11.10.2022 | OtBeT Ha
Macca. OTHOCUTENbHAS YPOKE;
MOJIEKyJIsipHast maccaPerenue
3a/1a4 Ha BbIYKCIICHHE
OTHOCHUTEIILHON MOJIEKYJIIPHON
Macchl BEUIECTB

12. | MaccoBas 101 XUMUUYECKOTO 13.10.2022 | OtBeT Ha
3JI€MEHTa B COCTMHEHUH YPOKE;

13. | Pemenne 3aga4 Ha 18.10.2022 | OTBer Ha
BBIYMCIIEHHE MAaCCOBOU 10U YPOKE;
XUMHYECKOT0 3JIEMEHTA 110
dbopmyre coeTuHEeHHs

14. | ®usznueckue U XUMUYECKUE 20.10.2022 | oTBeT Ha
SIBIICHUSI. XUMHUYECKas pEaKius YPOKE;

15. | Ilpu3Haku U ycioBwHsI 25.10.2022 | oTBeT Ha
MPOTEKAHUS XUMHUECKUX YpOKE;
peakuu

16. | 3akoH coxpaHEHUsI MacChI 27.10.2022 | YcrHbIid
BeuectB. M.B. JIoMoHOCOB — OIIpoC;
Y4EHBIM-IHIUKIIONEUCT OtBeTt Ha

Ypoxke;

17. | Xumu4eckue ypaBHCHUS 08.11.2022 | oTBeT Ha

YPOKe;

18. | TUIbI XUMUYECKHUX PEaKIIHA 10.11.2022 | YcrHBIN
(coenuHeHuUsI, pa3IoKEHHUS, oT1poc;
3aMeIIeHus, OOMeHa)

19. | Ypok 0600meHus u 15.11.2022 | orBeT Ha
CUCTEMaTU3aluy 3HaHUI YPOKE;

20. | Ypok KOHTpOJIsl 3HaHUM 17.11.2022 | KoHTpOonbHas

pabora;




21.

Bo3nyx — cMech ra3os.
CocraB Bo3nyxa

22.11.2022

OTBET HaA
ypoke;

22.

TemnnoBoii a3 ekt
XMMHYECKON pEaKIu,
MOHSTHE O TEPMOXHUMUYECKOM
YpaBHEHUH, IK30- U
SHIOTEPMUUYECKHUX PEAKIIUSIX

25.11.2022

VY cTHBIN
OTIPOC;
OTBET Ha

YPOKE;

23.

CriocoObI ToTydeHust
KHCJIOPOJa B 1a00OpaToOpuu U
MPOMBIIIJICHHOCTH.

[Ipumenenue kuciopoaa

29.11.2022

VY cTHBIN
OTpoc;

24.

[IpakTuueckas padota Ne 3.
[Tony4yenue u cobupanue
KHCJIOPO/Ia, H3y4YCHHE eT0
CBONCTB

01.12.2022

[IpakTnueckas
pabora;

25.

Kucnopon — xumuueckuii
3JIEMEHT U MPOCTOE BEIIECTRO.
O30H. Haxoxnenue kucioponaa
B npupojie, GU3ndecKkue u
XMMHYECKHE CBOMCTBA
(peakiuu OKUCIICHUS,
ropenue). [lonstue 06
okcunaxKpyrosopor
KHCIIOpO/ia B IPUPO/IE.
TommmBo (yronb U METaH).
3arpsi3HEHUE BO3/yXa,
CIIOCOOBI €70
[IpEeAOTBpALLEHUs. Y CUIICHUE
nmapHUKOBOTO 3 dekra,
paspyleHre 030HOBOTO CIIOS

06.12.2022

YcrHbein
OTIPOC;

26.

Bonopon — xumuueckuii
3JIEMEHT U MPOCTOE BEIIECTRO.
Haxoxnenue B mpupoje,
¢bu3znyecKkrue U XUMHUYECKUE
CBOICTBa (Ha IpUMEPE
B3aMMO/ICVCTBUS C
HEMeTaIlJIaMH U OKCHUIAMH
METaJUIOB), TPUMEHEHHUE,
CIIOCOOBI MOTyYCHUS

08.12.2022

OTBCT Ha
YPOKE;

27.

[TpaxTrueckas padota Ne 4.
[Tonyyenue u cobupanue
BOJIOPOJ1a, U3YUECHHUE E€TO
CBOKCTB

13.12.2022

[IpakTnueckas
pabora;




28. | IloHnsgTHE 0 KMCIIOTaX U COJISIX 15.12.2022 | oTBer Ha
YPOKE;
29. | IloHATHE O KHUCIIOTAaX U COMIAX 20.12.2022 | oTBer Ha
YPOKE;
30. | ITonaTue o KMCIIOTaX U COJISIX 22.12.2022 | oTBeT Ha
YPOKE;
31. | KomnuectBo BetectBa. Moib. 27.12.2022 | orBeT HaA
MomnsipHast macca YpPOKE;
32. | 3akon ABoraapo. MosipHbIiA 29.12.2022 | oTBeT Ha
00BEM ra3oB YpOKE;
33. | Pemenue 3ama4d Ha 12.01.2023 | oTBeT Ha
B3aUMOCBS3b KOJIUYECTBA YPOKC,
BEIIECTBA, 00BEMA U MacChI
ra3oB. PacuéTel mo
XUMUYECKUM YPaBHEHUSIM
34. | Pacuérsl M0 XUMHYECKHM 17.01.2023 | oTBeT Ha
ypaBHeHusM. [Ipumenenne YpOKE;
3aKkoHa ABoraapo
35. | ®usznyeckue CBOMCTBA BOJIEI. 19.01.2023 | orBer Ha
AHalu3 ¥ CUHTE3 — METO/bI YPOKE;
W3YYCHHS COCTaBa BOJIBI.
XHUMHUYECKHE CBOMCTBA BOJEI
(peakiuu ¢ MeTajlJlaMu,
OKCHIAMH METAJIOB U
nemetasuioB)llonsTre 06
OCHOBAHUSIX W UHJUKATOPAX
36. | Boma kak pacTBOpHTEIb. 24.01.2023 | oTBeT Ha
PactBopsl. PactBOpuMOCTS YPOKE;
BEIIECTB B Bojie. HackleHnbIe
Y HEHACHIIIICHHBIC PACTBOPHI
37. | KoHueHTpaIwus pacTBOpPOB. 26.01.2023 | oTBeT Ha
MaccoBas 10151 BEILIECTBA B YPOKE;
pactBope. Brruucnenus ¢
HCIIOIL30BaHUEM
MMOHATHSI«MACCOBast JOJIS
BEIIECTBA B PACTBOPE»
38. | [IpakTuyeckas padora Ne 5. 31.01.2023 | [TpakTuaeckast
[IpuroroBneHune pacTBOPOB C pabora;

onpeAeEHHON KOHIIEHTpaIuen




39.

Posb pacTBOpOB B ipupoie u B
YKW3HU yenoBeka. KpyroBopor
BOJBI B IIPUPOJIE. 3arpsi3HEHHE
IpUPOAHBIX BoA. OxpaHa u
OYHUCTKA IPUPOJIHBIX BOA

02.02.2023

OTBET HaA
ypoke;

40.

Knaccudukanus
HEOPTaHWYCCKHUX COCTUHCHHIMA

07.02.2023

OTBET Ha
ypOKe;

41.

OKcuIBI: COCTaB,
kiaccudukanys (OHOBHBIE,
KHUCJIOTHBIE, aM(OTEpHEIE,
HecosieoOpaszyromnue),
HOMEHKJIaTypa
(MexxmyHapomHas U
TpuBHanbHad). [lonyuenue u
XUMHUYECKHE CBOMCTBA
KHCIIOTHBIX U OCHOBHBIX
OKCHJIOB

09.02.2023

OTBET HaA
ypoke;

42.

OcHoBaHUS: COCTaB,
Knaccuukanus,
HOMEHKJIaTypa
(MexxmyHapoHas U
TpUBHAIIbHAS ), GU3UIECKUEC U
XUMHUYECKHE CBOMCTBA,
CTIOCOOBI OTYYCHHUS

14.02.2023

OTBECT Ha
ypoke;

43.

AMdoTepHbIE OKCHIBI U
THIIPOKCHUJIBI, UX CBOICTBA U
MOJTyYCHHE

16.02.2023

OTBCT Ha
YPOKE;

44,

Kucnotsl: cocras,
KIaccupuKaIus,
HOMEHKJIaTypa, pU3ndecKue
cBoiicTtBa KucinoTsr:
XHUMHYECKHE CBOMCTBA,
crocoObI momy4deHus. Psin
AKTHBHOCTH METAJLIO

21.02.2023

OTBECT Ha
ypoke;

45.

Conu (cpennue):
HOMEHKJIaTypa, CITIOCOObI
MOJTyYEHUS, B3aUMOJICCTBUE
CoJIel ¢ MeTaJllIaMH,
KHCJIOTaMH, IIeJI0YaMH 1
COJIIMH

24.02.2023

OTBECT Ha
ypoke;

46.

Brruucnenus mo ypaBHEHUSIM
XUMHYECKON peaKiuu

28.02.2023

OTBET HaA
ypOKe;




47. | F'enernueckast 02.03.2023 | oTBeT Ha
CBSI3b COCIMHEHUN MEXIY YPOKE;
KJIaCCaMH HEOPTraHUIECKUX

48. | IIpakTrueckas padora Ne 6. 07.03.2023 | [TpakTrdeckast
Pemrenne skciepuMeHTaIBHBIX pabora;
3a1a4 no Teme «OCHOBHbIE
KJIACCHI HEOPTAHUUYECKUX
COCTUHEHUN)

49. | Ypok 0600tmeHus u 09.03.2023 | oTBeT Ha
CUCTEMaTU3aluy 3HaHUI YPOKE;

50. | YpOK KOHTpOJIs 3HAHUI 14.03.2023 | KonTposbHast

pabora;

51. | IlepBble MONBITKH 16.03.2023 | orBeT Ha
KJIaCCU(PUKAIIMH XUMHUYECKHIX YPOKE;
anemeHToB. [IonsTHe 0
TpyMmax CXOJHBIX 3JIEMEHTOB
(menoyHbIe U
IeJI0YHO3EMENTbHBIE METAILIBI,
rajloreHbl, UHEPTHBIE Ta3bl).

DeMeHTHI, KOTOpBIE 00pa3yIoT
am(oTepHbIe OKCUIBI U
TUIPOKCHIBI

52. | Ctpoenne aromoB. CocraB 21.03.2023 | oTBeT Ha
aTOMHBIX sifep. M3oromsl. YPOKE;
DnekTpoHbl. uznueckuii
CMBICJT TOPSIIKOBOTO HOMEpa
JJIEMEHTa

53. |[lepuogndeckuii  3aKOH W 23.03.2023 | orBeT HaA
[lepuoanueckas cucTema YPOKE;
XUMHUYECKHX dj1emeHToB J[. 1.

Menneneena. [lepuopl,
TPYIIIBL, TOATPYIIIHL.
DU3NYECKUI CMBICT HOMEPOB
nepuoja v rpyIibl

54. | CTpoeHHE JIEKTPOHHBIX 04.04.2023 | oTBeT Ha
000I104eK aTOMOB TMepBhIX 20 YPOKE;

XHUMHYECKHUX 3JIEMEHTOB
MEPUOINYECKON CUCTEMBI
. . MenneneeBa




55. | XapakTepucTuKa XMMUYECKOTO 06.04.2023 | oTBeT Ha
3JIEMEHTA MO €ro MOJ0KEHUIO B YPOKE;
IIEPUOUYECKON CUCTEME
. . Menneneen

56. | 3HaueHUE MEPUOUIECKOTO 11.04.2023 | orBeT HA
3aKOHA U MEPUOTUYECKOM YPOKE;
CUCTEMbI XUMHYECKUX
AJIIEMEHTOB JIJISl Pa3BUTHS
HAyKH U MPAKTUKH.

. 1. MenneneeB — y4E€HBIN,
MeJaror U rpakIaHuH

57. | YpoKk KOHTPOJIA 3HAHUI 13.04.2023 | KouTponbHas

pabora;

58. | DneKTpoOTPUIIATENBHOCTD 18.04.2023 | oTBeT Ha
aTOMOB XUMHYECKUX YPOKe;
3JIEMEHTOB. XUMHUUYECKas
CBSI3b: KOBAJICHTHAS TOJISIPHAS
Y KOBaJICHTHAsl HEMOJIsIpHAS

59. | Monnas xumu4ueckas CBs3b 20.04.2023 | oTBeT Ha

Ypoxke;

60. | CreneHb OKUCIIECHUS 25.04.2023 | oTBeT Ha

YPOKe;

61. | OxucnuTenbHO- 27.04.2023 | oTBeT Ha
BOCCTaHOBUTEJIbHBIE PEAKIINH YpOKe;
(OBP). IIpomecco oKuCIEeHUS
Y BOCCTAHOBJICHHUS.

Oxucnurenu u
BOCCTaHOBUTENH

62. | CocraBienue ypaBHEHHUH 11.05.2023 | YcrHbrit
OKHUCITUTEIBHO- oT1poc;
BOCCTAaHOBUTEJbHBIX peaKLnit
Y CXEM JJIEKTPOHHOTO Oajlanca

63. | Ypok 06001ieHus u 16.05.2023 | orBeT HA
CUCTEeMaTU3aluy 3HaHUI YPOKE;

64. | Ypok 0600meHwus u 18.05.2023 | oTBeT Ha
CUCTeMAaTH3aluy 3HAaHUH YPOKE;

65. | Ypok pa3BuBaioniero KOHTPOJIs 23.05.2023 | KonTponbHas
3HaHUU. XUMUS B IEUCTBUU pabora;

66. | pe3eps

67. | pezepB




68. | pe3eps

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBS3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
Xumus. 8 knace: yaeonux/O.C. I'abpuensH. -7-u3a..ucmp.-poda, 2018

METOAUMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU HUHTEPHET
https://resh.edu.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA

YYEBHOE OBOPYJIOBAHUME

CrnpaBoYHBIEC TaOIHIIBI
MOJIETTN KPUCTAJUIMYECKUX PEIIETOK
,Z[GMOHCTpaI_[I/IOHHBIe KOJUJICKIIUN

OBOPYJOBAHME /151 TPOBEJEHUS JIABOPATOPHBIX, TIPAKTUYECKHX PABOT,
JEMOHCTPAIINM

MIPOEKTOP
Habop jJabopaTopHOro 0060pyIOBaHUs( TPOOUPKH, KOJIOBI, NITATUB, CIUPTOBKA, JICPKATEIh,BOPOHKA, IIITATUB,
CTEKJITHHBIE CTaKaHbl, HAOOPHI PEAKTHBOB)
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