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MNOACHUTEJIBHASA 3AITMCKA

Pabouast mporpamMma 1mo XumMuu 111 00y4aromuxcs 9 kiacca cocraBiieHa Ha ocHoBe TpeboBaHUM K
pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00111ero 00pa3oBaHus,
npezcTaBieHHbIX B DeeparbHOM roCcyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOT'O OOIIET0
o0Opa3oBaHus, ¢ yUETOM pacHpeeIEHHBIX MO KJIaccaM MPOBEPSIEMBIX TPEOOBAaHUH K Pe3yIbTaTaM OCBOCHHUS
OCHOBHOHM 00pa30oBaTeIbHOIN MPOrpaMMbl OCHOBHOTO 00IIET0 00pa30BaHuUs U 3JIEMEHTOB COJCPKAHUA,
MPEJICTABJICHHBIX B Y HUBEPCATHbHOM KOAU(PHUKATOPE 110 XUMHUH, a TAKXkKe Ha 0OCHOBE [IpuMepHOi mporpamMmbl
BOCTIMTAHUS O0YYAIOIINXCS MPU TOTyYEHUH OCHOBHOTO 00111ero o0pa3oBanus u ¢ yuérom Konmenmmu
npenoAaBaHus yueOHOro npeamera «XuMus» B 00pa3zoBaTeNbHbIX opranu3anusx Poccuiickoi
®denepalyu, peaJu3yroInX OCHOBHBIE 001Ie00pa3oBarenbHble mporpammsl (yTB. Pemenuem Kosierun
Mumnrnpocgermienus: Poccuu, nmpotokost ot 03.12.2019 N [1K-48H).

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «XUMMS»

Bxuan yuebHoro npeameta «XuMusi» B IOCTHXKEHUE 1IeJiell OCHOBHOTO 00111ero 00pa3oBaHus 00yCIOBIICH
BO MHOT'OM 3HaU€HHUEM XMMHUYECKOI HayKU B MIO3HAHUU 3aKOHOB MIPUPOJBI, B PA3BUTHH MPOU3BOIUTEIHHBIX
CHUJI 001IIeCTBa U CO3JJTaHUH HOBOM 0a3bl MaTepUATbHON KYJIbTYpPHI.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK PAcIpOCTPaHIIIA CBOE BIIMSHUAE HA BCE 00JIACTH
YeJI0BEYECKOr0 CYIIeCTBOBaHUS, 3a/iajla HOBOE BUACHHUE MUPA, CTala HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOH KyIbTYpbl, HEOOXOIUMBIM YCIOBHUEM >KU3HH OOIIECTBA: 3HAHUE XUMHUU CIY>)KUT OCHOBOM JIJIst
dbopMUpOBaHUS MUPOBO33PEHHUS YEIIOBEKA, €r0 MPEACTABICHUI 0 MaTepruaIbHOM €AMHCTBE MUPA; BAXKHYIO
pOJIb UTparoT GOopMUpPYEMBIE XUMHEH MPEACTABICHHS O B3aUMOIPEBPAIICHHUSIX YHEPTHUH U 00 IBOJIIOLINH
BEIIECTB B PUPOJIC; COBPEMEHHAs XUMUS HAIpaBJeHa Ha PelleHUE rI100aIbHBIX TPOOJIEeM YCTOHYUBOTO
pa3BUTHUS YETIOBEUECTBA — ChIPbEBOM, SHEPTeTUUECKOM, MUILIEBOI U IKOJIOTUYECKOM O€30MacHOCTH, TPodieM
3/IpaBOOXPaHEHHUSL.

B ycnoBusix Bo3pacTaromiero 3Ha4eHus: XMMUH B )KU3HU OOIIECTBA CYIIIECTBEHHO MOBBICHIIACH POJIb
XMMHUYECKOro 00pa3zoBaHus. B miaHe conpanu3aniy OHO SIBJISI€TCS OJTHUM U3 YCIOBUI HopMupoBaHUs
MHTEJJIEKTA JINYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY Y€JIOBEKY XUMUYECKHE 3HAHUSI HEOOXOIUMBI [yl TPUOOPETEHNsT OOLIEKYIbTYPHOTO
YPOBHS, TO3BOJISIOLIETO YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO y4acTBOBaTh B MHOT00OOpa3HOM
KHM3HHU OOLIECTBA, JUIsl OCO3HAHUS BaKHOCTH PA3yMHOI'0 OTHOIIEHUS K CBOEMY 37J0POBBIO U 37J0POBBIO
JIPYTUX, K OKpYy’Karollel IpUupoIHOH cpenie, Al TPaMOTHOTO MOBEASHUS NPU UCTIOIb30BAaHUH PA3IMUHbIX

MaTCpHraJIOB U XUMHUYCCKHUX BCUICCTB B HOBCGI[HGBHOI\/’I KHU3HU.

Xumuueckoe 00pa3oBaHue B OCHOBHOM IIKOJI€ ABJsIETCs 0a30BbIM MO OTHOILEHHIO K CUCTEME O0IIero
XUMHUYecKoro oopasoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peaM3yeT NpUcyIiue oomemy
XUMHYECKOMY 00pa30BaHUIO KIIFOUEBBIE IIEHHOCTH, KOTOPbIE OTPaXaroT roCyAapCTBEHHbIE, OOIIECTBEHHBIE U
WHAMBHUYaJIbHbIE TOTPEOHOCTH. DTUM OIpeNEeseTCs CYIIHOCTh 001Iel cTpaTeruu oO0ydeHus, BOCIUTAHUS U
Pa3BUTUS 00YYAIOIIMXCS CPEACTBAMH Y4eOHOTO npeameTa « XUMUS».

N3ydyenune npeamera: 1) cnocoOCTBYeT peann3anny BO3MOKHOCTEH ISl cCaMOpa3BUTHA M (POPMHUPOBAHHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOM rpaMOTHOCTH; 2) BHOCHUT BKJIaJ]l B (G OPMUPOBaHKE
MBILUIEHUS U TBOPUYECKUX CITOCOOHOCTEN MOJPOCTKOB, HABBIKOB UX CAMOCTOSATEIbHON yueOHOU
JeSITeIbHOCTH, SKCIIEPUMEHTAJIBHBIX U UCCIIEI0BATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B TOBCEIHEBHOIM
YKU3HU, TaK U B IPOPECCUOHAIBHOM I€ATEIbHOCTH; 3) 3HAKOMUT CO CHEIU(PUKOI HAyYHOTO MBILIUICHHUS,

3aKJIaJbIBa€T OCHOBBI LICJIOCTHOI'O B3IJIda HA €CAMHCTBO IPUPOABI K UCJIOBEKA, ABJISACTCA OTBETCTBCHHBIM



3TarnoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH MOJPOCTKOB; 4) ClIOCOOCTBYET
q)OpMI/IpOBaHI/HO ONCHHOCTHOI'O OTHOUICHUA K CCTCCTBCHHO-HAYYHbIM 3HAHUAM, K IIPUPOJIC, K UCIIOBCKY,
BHOCHT CBOH BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHUE MIKOJILHUKOB.

HaspanHple HampaBJIeHHs B 00YYCHUHM XUMUHM 00SCIICYUBAIOTCS CIICIIUPUKON COACpKaHUs PEAMETa,
KOTOprfI ABJBICTCA MEAArOrMuCCKU aalITUPOBAHHBIM OTPAKCHUCM 6a30130ﬁ HAayKU XMMHUU HA OHpCI[eJIéHHOM
aTare €€ pa3BUTHSL.

Kypc Xxumun 0CHOBHOH IIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YJAIOIIUMHUCS OCHOB HEOPTaHUYIECKOM

XMMHHU ¥ HEKOTOPBIX OHATHH U CBeIEHUH 00 OTIENbHBIX 00BEKTaX OPTaHUIECKON XHUMHUU.

Crtpykrypa conepkanus rnpeamera chopMUpOBaHa HA OCHOBE CHCTEMHOT'O MOJX0/a K €r0 U3y4YEeHHIO.
CopepxaHue CKJIAAbIBACTCS U3 CUCTEMBbI MMOHATHI 0 XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TOHITUN
0 XxuMHuueckoi peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHIIUITY ITOCJIEI0BATEILHOTO
pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUUECKUX MPEICTABICHUI PA3HOTO YPOBHSA: aTOMHO-MOJIEKYJISIPHOTO
yU€HUs KaK OCHOBBI BCEro eCcTecTBO3HaHUs, ypoBHs [lepuoanueckoro 3akona /. 1I. MenzaeneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YUCHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3U, MPEACTaBICHUI 00
AIEKTPOIUTUYECKOM TUCCOLMAIIMY BEIIECTB B pacTBOpax. TeopeTnueckre 3HaHUS pacCMaTPUBAIOTCS Ha
OCHOBE IMIUPUYECKHU MOTYYECHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIIEOBATEIHLHO OT OAHOTO
YPOBHS K JPYTroMYy, BBIOTHSS GYHKIIUN OOBSICHEHUS U IPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS U

BO3MOXKHOCTEH IMMPAKTUYCCKOI'0 IPpUMCHCHUSA U IMOJTYYCHHUA N3Yy4aCMbIX BCUICCTB.

Takas opraHnzanust coJep>kaHus Kypca CIlocoOCTBYET IIPEACTaBICHHIO XUMUUECKON COCTaBIIAIOIIEH
HAy4YyHOW KapTUHBI MUpa B JIOTUKE €€ CUCTeMHOU npuposl. Tem campiM 00ecriedyuBaeTCsi BO3SMOXHOCTh
(dopMupoBaHUs y 00yHarOIIMXCS IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HaHHUIO U METO/IaM [TO3HAHUS B
Hayke. BaxHO Tak)xe 3aMETUTh, YTO OCBOEHUE COJEPKAHUS Kypca IPOUCXOIUT C IPUBJICUEHUEM 3HAHU 13
paHee N3y4eHHbIX KypcoB: «Okpyxkaromuil Mup», «buosorus. 5—7 kinacce» U «Dusuka. 7 Kiace.

HEJIN U3YYEHUSA YYEBHOI'O ITIPEJIMETA «XUMUS»

K HampagiieHUIO IepBOCTEIIEHHON 3HAYUMOCTH TIPH PeaH3alii 00pa30BaTeNbHBIX (DYHKIIHIA IpeMeTa
«XUMHUSI» TPAJUIMOHHO OTHOCAT (POPMHUPOBAHKE 3HAHUN OCHOB XMMHUYECKOI HayKU Kak 00J1acTi
COBPEMEHHOT'0 €CTECTBO3HAHHSI, IPAKTUYECKON IEATEIbHOCTH YEJIOBEKA U KAK OJTHOIO U3 KOMIIOHEHTOB
MUPOBOH KyJbTYypHl. 3a/1aya MpeAMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUNA —
BaXHEHIINX (aKTOB, MOHITHI, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM, JOCTYIMHBIX 000011IeHUI
MHPOBO33PEHUYECKOI0 XapaKTepa, s13bIKa HaAyKH, 3HAHUI O Hay4YHBIX METOJIaX U3Y4YCHUS BEUIECTB U
XUMHUYECKHUX PEaKIMii, a TaKkKe B (POPMUPOBAHUU U PA3BUTUU YMEHUHN U CIIOCOOOB JI€ATEIbHOCTH,
CBSI3aHHBIX C INIAHUPOBAHUEM, HAOIIOICHUEM U ITPOBEJIEHUEM XUMUYECKOTO IKCIIEPUMEHTA, COOIIOIEHUEM

IMpaBUJI 0e30ImacHoro 06paH_ICHI/I$I C BEIlIECTBAMHU B IOBCEIHEBHOM JKU3HH.

Hapsiny ¢ aTuM nienu u3ydeHus npeamera B IpOrpaMMe YTOUYHEHBI M CKOPPEKTHUPOBAHBI C Y4ETOM HOBBIX
IPUOPUTETOB B CUCTEME OCHOBHOTO 00111eT0 00pazoBanusi. CeroqHs B 00pa3oBaHUU 0CO00 3HAYUMOM
pU3HAETCS HAIIPABJIEHHOCTh 0OYYEHUSI Ha Pa3BUTUE U CaMOpPa3BUTHE JTUYHOCTH, (popMHUpoBaHUe €€
UHTEJUIeKTa 1 0011el KynpTypbl. OOyueHHe YMEHUIO YUYUThCS U MPOJIOJDKATh CBOE 0Opa3oBaHue
CaMOCTOSITENIbHO CTAHOBUTCS O/IHOM M3 BaXKHEUIINX (PYHKIUI yueOHbBIX PEIMETOB.

B cBsi3u ¢ 3 TUM npu M3ydEHUH TIPEIMETa B OCHOBHOM IIIKOJIE JOMHHHPYIOIIEE 3HaUYeHNE TPUOOPEITH TaKue
LENH, KaK:

(hopMHUpOBaHKE HHTEILIEKTYATHHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbBHOMY TIPUHSATHIO PEIICHU, CITIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSFOIIMMCS YCIOBHUSIM
JKU3HU;

HaIpaBJICHHOCTH 06y‘ICHI/I$I Ha CUCTCMATHYCCKOC HpI/I06H_[eHI/Ie yqamuxcs K CaMOCTOSTEIbLHOMN



MI03HABATEJLHOM JeSITeIbHOCTH, HAYYHBIM METOIaM MTO3HaHMS, (POPMHUPYIOLIMM MOTHUBAIIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

obecrieyeHre yciuoBuil, CiocoOCTBYIONUX MPUOOPETEHUIO 00YJaIOLTMMHUCS OTIbITa PA3HOOOPA3HOM
JeSITeIbHOCTH, TIO3HAHMS U CAMOIIO3HAHMS, KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIHH ), UMEIOIINX
YHUBEPCAJIbHOE 3HAUCHHE ISl PA3ITUYHBIX BUJIOB JEATEIBHOCTH;

(dbopmMHupoBaHUE YMEHHIA OOBSICHAT M OLICHUBATh SIBJICHUS OKPYXKAIOIIEro MUpa Ha OCHOBAaHUH 3HAHUH 1
OTIBITA, TIOTYYEHHBIX MPH U3YUYCHUN XUMHH;

¢dbopmupoBaHre y 00y4aromuxcs F'yMaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUS LIEHHOCTH XMMHYECKUX
3HAHMHU JUI BBIPAOOTKH YKOJIOTUYECKH LIEIECO00Pa3HOT0 MMOBECHHUS B OBITY U TPYIOBOI JEATEILHOCTH B
IeIISIX COXPAaHEHHS CBOETO 3/I0POBbS M OKPYXKAIOLIeH IPUPOTHON Cpebl;

pa3BUTHE MOTUBAIMU K OOYYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOCHUS 00I11e4eT0BEUECKIX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MPO(HIIS M HAIIPaBICHHOCTH
JaTbHENIIero oOy4eHusl.



COJEP)KAHUE YYEBHOI'O IIPEJIMETA

BemecTBO 1 XUMHYECKaA peakuus

[Tepuonuueckuii 3akoH. [lepuoaunueckas cucrema xumudeckux ssnemeHToB 1. . Menneneea. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHYECKHUX JIEMEHTOB MIEPBBIX TPEX MEPHUOIO0B, KAJIUS,
KaJIBIIMS ¥ KX COCIMHCHHUI B COOTBETCTBHH C ITOJI0KEHUEM dJIeMEHTOB B [lepuoanueckoii cucreme u
CTPOCHHEM MX aTOMOB.

CtpocHue BelecTBa: BUIbI XUMUYCCKOMN CBS3H. THITBI KPUCTATUYECKUX PEHIETOK, 3aBUCHMOCTh CBOWCTB
BEII[ECTBA OT THIA KPUCTALTNYECKON PEIIETKU U BUAa XUMHYECKOU CBSI3H.

Kiaccudukanms 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIISCTB (MEXKIyHAPOIHAS U TPUBUATIbHAS ).
XUMHYECKUE CBOMCTBA BEIIECTB, OTHOCSIIINXCS K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX COSAMHEHUH,
TE€HETUYECKask CBSI3b HEOPTaHUUECKHUX BEILIECTB.

Krnaccudukanus XuMHYECKUAX PEAKIUi M0 pa3IMIHBIM MPU3HAKAM (IO YUCITY U COCTABY YYaCTBYIOIIUX B
peaKIuy BEUIECTB, 0 TETUIOBOMY 3P PEKTY, IO U3MEHEHUIO CTENICHEH OKUCICHHSI XUMHUYECKHUX JIEMEHTOB,
10 0OPAaTUMOCTH, TI0 YYACTHIO KaTaIM3aTopa). IK30- U IHIAOTCPMUICCKUE PEAKIIUU, TEPMOXUMUICCKUE
YpaBHEHHUSI.

[TonsiTue o ckopocTn XUMHUYECKOU peakiuu. [lonsTre 00 00paTUMBIX 1 HEOOPATUMBIX XUMHUYECKUX
peakiusx. [loHsaTHE 0 TOMOT€HHBIX U TE€TEPOTCHHBIX peakiuax. [IoHsITHE 0 XUMHUYECKOM PaBHOBECHUHU.
®DaKTOPHI, BIUSAIONINE HA CKOPOCTh XUMHUYECKON PEaKIIMH U MOJ0KEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCIIUTENEHO-BOCCTAHOBUTENIBHBIEC PEAKIIUU, FICKTPOHHBINA OaIaHC OKUCIIUTEILHO-BOCCTAHOBUTEIIHHOM
peakiuu. CocTaBIeHHE YPABHEHUN OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA C HCTIOIB30BAaHUEM METOA
3JICKTPOHHOTO OajaHca.

Teopus PAEKTPOIUTUYECKON JUCCOIMAIIMH. DICKTPOIUTHI U HE- AICKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHn3M TUCCOIMAIIUN BEIIECTB C PAa3IMYHBIMU BUAMU XUMHUYECKOM CBsI3H. CTENIEHb TUCCOLIMAIINH.
CwibHBIC U CTa0bIe DJICKTPOIUTHI.

Peakiiun nonHoro ooOmMeHa. Y clioBUs IPOTEKaHUS PEAKIIM HOHHOTO OOMEHA, IMOJIHBIC U COKPAIIEHHbBIC
HMOHHBIE YpaBHEeHHsI peakuuii. CBONCTBa KUCIOT, OCHOBAHUI U COJIEH B CBETE MpeICTaBICHHI 00
3JIEKTPOJIUTUYECKON qucconuanui. KauecTBeHHbIe peakiiuu Ha HOHbI. [[oHsATHE O THApOIN3E COJEH.

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMIIEHUE C MOAEISIMU KPUCTAIIMYECKUX PEHIETOK HEOpPraHMIeCKUX
BEIIECTB — METAJJIOB M HEMETaJNIOB (TpaduTa U anMasa), CI0KHBIX BEIIECTB (XJIOpUAa HATPUS);
HCCJIEIOBAaHNE 3aBUCIMOCTH CKOPOCTH XMMHYECKON peakiuy OT BO3IEHCTBUS PA3INYHBIX (PaKTOPOB;
WCCJIEIOBAHKE DJIEKTPOTIPOBOJHOCTH PACTBOPOB BEILIECTB, MIPOIIECCA TUCCOIUAIIMN KUCIIOT, MIEI0YEH U coeit
(BO3MOKHO HCIIOIH30BaHUE BHICOMATEPUAIIOB); MPOBEACHUE OTBITOB, MILTIOCTPUPYIOIINX MTPU3HAKU
MPOTEKAHUs PEaKIuii MOHHOTO 0OMeHa (00pa3oBaHue 0cajiKa, BBIJICIICHHE ra3a, 00pa30BaHKE BOJIbI); OMBITOB,
WJUTIOCTPUPYIOUTUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX Peakiuii (TOpeHue, peakiiuu pa3aoKeHus,
COCIMHEHMS); pacliO3HaBAaHNWE HEOPTAaHWYECKUX BEIIECTB C TTIOMOIIBIO KAYECTBEHHBIX PEAKIUil HA MOHBI;
pelieHue IKCIePUMEHTAIbHBIX 3a/1a4.

HemeTtauasl 1 ux CoeANHECHUA

OOm1ast xapakTepuCTHKA rajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTENIEHH OKHCIICHHUS.
CrpoeHue u pU3HMUECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajloreHoB. XMMHUYECKHE CBOWCTBA HAa IPUMEpE
XJiopa (B3aMMO/IEHCTBHE C METAJIaMH, HEMETaJlJIaMH, I1ej04aMu). X10poBoiopol. CossiHas KUCIOTa,
XMMHUYECKHE CBOICTBA, NTOJIy4€HUE, IpUMeHeHue. [IeiicTBre X10pa U XJIOPOBOIOPOAA Ha OPraHU3M
qyesoBeKa. BaxkHelue XIopuasl U X HaX0XKJIEHUE B IIPUPOJE.

Oom1as xapakTepucTuka 3eMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENIEHU
OKHCIICHHUS.



CrpoeHnue u pu3nveckrie CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPOIHbIE MOIU(DUKALINU
KHCJIOpO/a ¥ cepbl. XUMHUYECKHE CBOMCTBaA cepbl. CepoBOOPOA, CTPOCHHUE, (PU3NUECKHEe U XUMUYECKHE
cBoiicTBa. OKCUIBI Cephl KaK MPEICTABUTENN KUCIOTHBIX OKCHI0B. CepHas KUCIOTa, GPU3NIECKUE U
XUMHUYECKHE CBOMCTBA (0OIIHE KaK MPEICTaBUTENS Klacca KUCIIOT U crienu(puieckre). XuMHUECKUe
peaKIyH, JIeXKaIue B OCHOBE MPOMBIIIUIEHHOTO crioco0a mosryueHust cepHoii kucnotel. [pumenenune. Conu
CepHOM KHCIIOTHI, KAUECTBEHHAs peakius Ha cynb(ar-uoH. Haxoxaenue cepbl v e€ COeIMHEHHI B IPUPOJIE.
XMMHYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH Cpelbl COEIMHEHUSIMU CEpbl (KUCIOTHBIE TOKIH, 3arpsi3HEHUE
BO3J1yXa U BOJOEMOB), CIIOCOOBI €ro MPeA0TBPALICHHUS.

O6mas xapakTepucTuka 3yeMeHToB VA-rpymibl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTETIEHU
OKHCIICHHUS.

A30T, pacpocTpaHeHue B pupoje, husndeckue 1 XuMudeckue cBorictsa. KpyroBopor azora B mpupoie.
AMMHUak, ero ¢puznyecKrue 1 XUMHUYECKUE CBOWCTBA, MoJdyyeHue U npumeHenue. Cou aMMOHHS, UX
buznyeckue 1 XuMHUYeCcKre CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha MOHBI aMMOHUSA. A30THasI
KHCJI0Ta, €€ oJTydyeHue, (pU3nveckre 1 XUMUYeCKUe CBOMCTBA (0011IKe KaK MPeICTaBUTENs Kilacca KUCIIOT U
cnenuduyeckue). Mcroap3oBaHne HUTPATOB U COJICH aMMOHUS B KaUYECTBE MUHEPAIbHBIX YI00pEHUH.
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH cpelibl COeIMHEHUIMU a30Ta (KUCIOTHBIC T0K/IU, 3arPsA3HEHNE
BO3/yXa, IOYBBI U BOJIOEMOB).

docdop, amnorponnsie Mogudukanuu dpocdopa, pusudeckre U XuMHIeckre cBoicTBa. OKcua
docdopa(V) u hochopHas kucnora, pu3ndeckre 1 XUMUISCKUE CBOMCTBA, MOTy4YeHHe. Vcronp3oBaHme
¢dochaToB B kKauecTBE MHHEPAIBHBIX YIOOPCHUN.

Oo6mas xapakrepuctuka 3yieMeHToB [VA-rpymnmbel. OcoOEHHOCTH CTPOSHUS ATOMOB, XapaKTEPHBIE CTEIICHU
OKHCJICHHUS.

VYraepon, alutoTpOINHEIE MOIU(BHUKAINH, PACIPOCTPAHEHUE B IPUPOJIE, (PU3NYECKIE U XUMUIECKUE
cBoiictBa. Axcopouus. Kpyrosopor yriepona B mpupoje. OKCHIBI yriiepoaa, uX (GU3HIECKUe 1 XUMHUICCKHE
CBOICTBa, JIEMCTBHE HA KUBbIE OPIraHU3MBI, IOJyYEHUE U IPUMEHEHHE. DKOJIOTHYECKUE MPOOIEMBI,
CBsi3aHHBIE ¢ OKcuoM yraepoaa(IV); runoresa rimodaqsHOTO MOTEIUICHUS KITIMMATa; ITAPHUKOBBIA A (HEKT.
VYroabpHas KUCIIOTa U €€ CONU, UX (PU3NYECKUE U XMMHUECKHUE CBOMCTBA, OJTy4YEeHUE U TPUMEHEHUE.
KauecTBenHnas peakuus Ha kapOoHaT-HOHBL. Vcnonp30BaHne kKapOOHATOB B OBITY, METUIIUHE,
MPOMBIIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

IlepBoHayabHBIE TOHATHUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHEHUSX yriiepoaa (MeTaH, 3TaH,
9THJIEH, alleTUJIeH, 3TaHOJ, TJIUIEPUH, YKCYCHas KucioTa). X coctaB u xuMmuyeckoe crpoenue. Ilonstue o
OMOJIOTMYEeCKH BaXKHBIX BEIECTBAX: )KUpax, OeNKax, yrieBoJax — M UX POJIM B )KU3HU YEJIOBEKA.
MarepranbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEAUHEHUIA.

KpemHuuii, ero ¢puznyeckue 1 XUMHUECKUE CBOICTBA, MonydeHue U npuMeHeHrne. CoeIMHEHUs] KPEMHUS B
npupoze. Obue npeacrasiaeHus o6 okcuae kpemMuus(IV) u kpemuueBoit kucinore. CHIMKAThI, UX
UCIIOJIb30BaHUE B OBITY, MEUIIMHE, IPOMBIIUIEHHOCTH. BaxkHel1e cTpouTenbHble MaTepHalibl: KEpaMuKa,
CTEKJIO, IIEMEHT, OeTOH, >kene300eToH. [Ipobiaembl 6e301macHOro UCIoIb30BaHUsI CTPOUTENBHBIX MaTEPUAIOB
B IMOBCEHEBHOM )KU3HM.

XUMUYECKUH 3KCIIEPUMEHT: U3y4eHHe 00pa3lioB HEOPTraHUUECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI;
IIPOBEJICHNE KaueCTBEHHBIX PEAKINI Ha XJIOPUI-UOHBI U HAOJI0IeHNE TPU3HAKOB UX MPOTEKAHUSI; OIBITHI,
oTpaxaromue Gu3NYecKrue 1 XUMUYECKHE CBOICTBA raJIOT€HOB U UX COEAMHEHUHN (BO3MOXHO UCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); 03HAKOMIICHHE ¢ 00pa3iiaMu XJIOpUI0B (TaJOTEHH IOB); 0O3HAKOMJIEHHE ¢ 0Opa3iamMu
cepbl U €€ COeTMHEHUSIMU (BO3MOXHO MCIIOJIb30BaHUE BUAEOMAaTepraioB); HabJI0IeHue Mpoliecca
o0OyraMBaHUs caxapa Moj JeiCTBHEM KOHIIEHTPUPOBAHHOM CEPHON KUCIOTHI, U3yYeHHE XUMHUUECKUX
CBOMCTB pa30aBiIeHHON CEPHOI KUCIIOTHI, MPOBEACHNE KAYECTBEHHON PEeaKINK Ha Cyab(paT-uoH U
Ha0JII0/IeHue MpU3HaKa €€ MPOTeKaHus; 03HaKOMJIEHHE C (U3NYECKUMU CBOWCTBaMU a30Ta, (hocdopa u ux



COeMHEHUH (BO3MOXKHO UCIOIb30BAHUE BHICOMATEPUAIIOB), 00pa3liaMu a30THBIX U (HhocHOpHBIX
ynoOpeHuit; moiaydeHue, coOupanue, pacro3HaBaHue U U3y4EeHUE CBOMCTB aMMHaKa; IPOBEACHNE
Ka4eCTBEHHBIX PEAKIMI Ha HOH aMMOHUS 1 (pocaT-uoH U U3ydYeHHUE IPU3HAKOB UX MPOTEKAHMUS,
B3aMMOJIEICTBYE KOHLIEHTPUPOBAHHON a30THOM KUCJIOTHI ¢ MEIbIO (BO3MOXHO HCIIOJIb30BAHNE
BUJICOMATEPHAJIOB); U3yUCHHE MOJICTICH KPUCTAJUIMYECKUX PEIIETOK anmasa, rpadura, ¢pyiepena;
03HAKOMJICHHUE C MTPOLIECCOM aACOPOIMH PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IPOTHBOra3a; MojlydyeHue, COOupanue, pacrio3HaBaHUe U U3yYeHHE CBOWCTB YIIIEKUCIIOTO ra3a; MPOBEICHHE
Ka4eCTBEHHBIX PEAKIIMiA Ha KapOOHAT- U CUJIMKAT-HOHBI U M3yYCHHE IPU3HAKOB MX MPOTEKAHUS;
03HAaKOMJICHHE C IPOLYKIUEN CUIMKAaTHONW IIPOMBIIUIEHHOCTH; PEIICHNE SKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME
«BakHelue HeMeTauIbl U UX COCTUHECHUS.

MeTasuibl M X CocINHCHUA

OO1as XxapakTepuCcTUKa XUMUYECKHUX AJIEMEHTOB — METaJUIOB HAa OCHOBAaHHUH UX MOJOXKEHUS B
[Tepuoanueckoii cucreme xumudeckux 3yemMeHToB 1. 1. MenaeneeBa u ctpoenus aroMoB. CTpoeHue
MeTauioB. MeTamnyeckast CBsI3b M METAININYECKAS] KPUCTAIIMYECKAs PeIIETKA. DIEKTPOXUMUYECKUM P
HaNpsDKeHUN MeTaluioB. OU3ndeckue U XMMHUYeCKHe CBOCTBa MeTauioB. O01ue crnocoObl MOTyYeHHs
MeTaisioB. [oHsATHE 0 KOPPO3UM METAILTIOB, OCHOBHBIE CITIOCOOBI 3aLTUTHI UX OT KOppo3uu. CruiaBsl (CTaib,
YyT'yH, JIOPATIOMUHUN, OpPOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIUICHHOCTH.

[Ilemounble MeTanbl: noJioxkeHue B [leproanyeckon cucreme XumMuiyeckux snemMeHToB 1. 1. Menaeneena;
CTpOEHHE MX aTOMOB; HaxOXeHue B npupoje. Puznueckrue 1 XUMUYECKUE CBOMCTBA (HA IpUMEpe HATPUs U
kanus). OKCUAbI U TUIPOKCUIBI HATPUS U Kanus. [[pumMeHneHre meoYHbpIX METaIOB U UX COCTMHEHUM.

[IlenoyHo3eMenbHBIE METAIUIBI MATHUM U KaJIbLHIA: TIOJIOXKEHHE B [lepuoandeckon cucTeMe XuMHYECKUX
anemeHToB [[. 1. MeHieneeBa; CTpoeHHe HX aTOMOB; HaX0XKI€HHE B Tpupoae. Ousnyeckne u XMuMU4ECKUe
CBOICTBa MarHus M Kanblivs. Baxkneiye coequHeHns Kanbuust (OKCUA, THIAPOKCH, cOH). KECTKOCTh
BOJIBI U CTIOCOOBI €€ yCTpaHEHUsI.

Amomunui: nosoxenue B [lepuonnueckon cucreMe xuMuyeckux ieMeHToB [I. 1. Menneneesa;
CTPOCHHE aTOMa; HaXOXACHHUE B pupoae. Pu3nueckre U XUMUIECKHUE CBONCTBA ATFOMUHUS. AM(OTEpHbIE
CBOMCTBA OKCHJIa ¥ THAPOKCH]IA ATFOMUHHSL.

Keneso: nonoxenue B [lepuoanueckoit cucreme xumuyeckux snmemeHToB 1. 1. Menaeneesa; ctpoenue
aToMa; HaXOXJACHHUE B mpupoae. Pu3nueckre u XUMHUYECKUE CBOMCTBA kKemne3a. OKCHUIbI, THIPOKCUIBI U COITU
xene3a(ll) u xeneza(Ill), nx coctas, CBOMCTBA U TIOJIyYCHHE.

XUMHUYECKUH IKCTIEPUMEHT: 03HAKOMIIEHHE C 00pa3liaMy METAIIJIOB U CIUIABOB, UX (PU3UYECKUMHU
CBOMCTBaMHM; U3yUYEHHE PE3YIHTATOB KOPPO3HH METAIIOB (BO3MOYKHO UCTIOJIb30BAaHUE BHIEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHUS OKCUIA KAIIbIIUs U HATPUS C BOJOM (BO3MOKHO HCIIOIh30BAHHE
BUJIEOMATEPHUAIIOB); UCCIEAOBAHNE CBOMCTB KECTKOM BOJIBI; TPOIIECCA TOPEHUS JKETe3a B KUCIOPO/IEe
(BO3MOYHO MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); IPU3HAKOB MPOTEKAHUS KAY€CTBEHHBIX PEAKIINI Ha HOHBI
(MarHus, Kanplus, anroMuHuS, nuHKa, xeneza(ll) u sxeneza(Ill), meau(Il)); nabmronenue u onucanue
MIPOLIECCOB OKPAIIMBAHUS MNIAMEHH MOHAMU HATPUs, Kalus U KaJlbLUsl (BO3MOKHO UCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS M THAPOKCUIA INHKA;
pElIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BajkHelllne MeTasulbl U UX COCTUHEHUS.

XuMHS 1 OKPY/KAKOIIAS cpeaa

HoBblie maTepuaiibl 1 TexHoNnOruu. BemiecTBa 1 MaTepralibl B TOBCEHEBHON KU3HU Y€IOBEKa. XUMUS U
310poBbe. bezonacHoe uCronp30BaHKe BEIIECTB U XMMHUECKUX peakiuii B ObITy. [lepBas moMotp mpu
XUMUYECKHUX 05KOrax U OTpaBieHUsIX. OCHOBBI HKOJIOTHYECKON IPaMOTHOCTH. XUMHUECKOE 3arps3HEHUE
OKpY>Karollen cpeasl (mpenenbHas qonycruMas konueHTpanus semects — [1JIK). Poias xumun B pemennn
9KOJIOTHYECKUX TPOOIEM.



[IpupoHbIE HCTOYHUKH YTIAEBOAOPOAOB (yroJib, MPUPOIHBIN a3, HePTh), MPOIYKTHI UX TEPEPAOOTKH, UX
POJIb B OBITY U POMBIIIIJICHHOCTH.
XUMHUYECKUH SKCIIEPUMEHT: N3yueHHE 00pa3I0B MaTEPUAIIOB (CTEKIIO, CIUIABbI METAJIOB, TOJTUMEPHBIE

MaTepHaibl).
MesknpeamMeTHble CBSI3H

Peannzanus MeKpeaMeTHBIX CBSI3€H ITPU N3yUYEeHUH XUMUHU B 9 Ki1acce OCyLIeCTBIseTCs Yepes
UCTIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MMOHITUH, TaK ¥ MMOHATUH, ABIISIOIIMXCS CUCTEMHBIMU JIJIS
OTJENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA. Peanu3aiis MexXNnpeMETHBIX CBA3EH PU U3y4eHUN
XUMHHU B 9 KJIacCe OCYILECTBIIACTCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX OHATHH, TaK U
MOHSATHH, SBISIOMINXCS CUCTEMHBIMU JIJIS1 OT/ICIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOu1re ecTecTBEHHO-HAYYHbIC TIOHATHS: HayYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIN3, CUHTE3,
KJaccupuKanus, NepuoAnIHOCTb, HAOIIOACHNE, SKCIIEPUMEHT, MOJCIIMPOBAHHIE, U3MEPEHUE, MOJIEIb,
SIBIICHHE, TAPHUKOBBIHN 3()()EKT, TEXHOIOTUSI, MATEPUAIIBI.

®dusnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIBI, PaJHOAKTUBHOCTS,
MOJIEKYJIa, YIEKTPUUIECKHIA 3apsill, TPOBOJAHUKH, MTOTYITPOBOJIHUKH, TUIIIEKTPUKH, (JOTOIIIEMEHT, BEIIECTBO,
TeNo, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, ra3, paCTBOP, PACTBOPHUMOCTD, KPUCTAIITHYECKash PeHIETKa,
CIUIaBbl, GU3NYECKUE BEIIMUUHBI, €AUHULIBI H3MEPEHHSI, KOCMHUUECKOE IIPOCTPAHCTBO, IIAHETHI, 3BE3/bI,
Counnue.

buonorus: gportocunres, npixanue, obuocdepa, s3xocucreMa, MUHEpaJIbHbIE Y00PEHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEJIbHbIEC BEIIECTBA.

I'eorpadus: armocdepa, rupocdepa, MUHEpaJIbl, TOPHbIE TOPO/bI, 10JIE3HbIE HCKOIIAEMBbI€E, TOILUINBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI

I/ISY‘-IGHI/IG XAMUH B 9 Ki1acce HaIlpaBJICHO HA JOCTHUIKCHUC 06y‘-IaIOIJ_II/IMI/IC}I JIMYHOCTHBIX, MCTAITPCAMCTHBIX

U TIPEIMETHBIX PE3YJIbTaTOB OCBOCHHS Y4€OHOTO MpeaMETa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS IIPOIPAMMBI OCHOBHOT'O 00IIIEro 00pa30BaHus JOCTUTAIOTCS B XOJIE
O6y‘-IeHI/I$I XUMHUHU B CAUHCTBEC yqe6H0171 ¥ BOCITMTAaTEILHOM JACATCIIbPHOCTH OpI‘aHI/I?;a]_[I/II/I B COOTBCTCTBHHU C
TpaaAUIIUOHHBIMUA pOCCHfICKI/IMH COHOKYJIIbTYPHBIMH U NYXOBHO-HPABCTBCHHBIMU ICHHOCTAMU, IPUHATBIMU
B O6H.[eCTBe IpaBHUJIaMHi 1 HOPMAaMH IMTOBCACHUA U CHOCOGCTBYIOT nponeccaM CaMOIIO3HaHUs, CaMOpPa3BUTHUA
U COIMATTN3AIH 00yYarOIIHUXCS.

JIMYHOCTHBIE PE3yIbTAThI OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHCIIC B YACTH:

IMaTpnoTHYECKOTr0 BOCHIUTAHMS

1) HEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY HACIICIHIO,
HOHMMAaHUsI 3HAUCHUS] XUMHYECKOW HayKU B KU3HU COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIA/ICTh
J0CTOBEPHOM HH(OpMAIEi 0 IePEIOBbIX TOCTHKEHHUIX U OTKPBITUSIX MUPOBOW U OTEUECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 yCTpOIicTBE MHpa U 00IIECTBa;

Fpamancxoro BOCIIMTAHUA

2) MNpEaACTaBIICHUA O CONUAJIBHBIX HOpMax U MpaBujiax MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBEC,
KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6I.I.[CCTB€HHO HOHGSHOﬁ, y‘I66HO'I/ICCJ'IeI[OBaTeJ'IBCKOI‘/‘I, TBOpquKOﬁ u
APYrux BUAax ACATCIbHOCTU; TOTOBHOCTH K p33H006p83HOI7[ COBMECTHOM ACATCIIbHOCTHU IIPH BBIITIOJIHCHHUHN
y‘le6HbIX, IMO3HABATCIIbHBIX 3a/la4, BBIIIOJHCHUHN XUMHUUYCCKUX DKCIICPUMCHTOB, CO3JIaHNH y‘le6HbIX ITIPOCKTOB,
CTPCMJICHUSA K B3AUMOIIOHMMAHHWIO U B3AUMOIIOMOIIHA B ITPOICCCEC ITOH yqe6H0171 ACATCIIBHOCTH, TOTOBHOCTH
OLICHMBATh CBOE MOBEJICHHUE U IOCTYIIKH CBOUX TOBapI/IIJ_[eﬁ C MMO3HUIUMKU HPABCTBCHHLIX U IIPABOBBLIX HOPM C
y‘léTOM 0CO3HAaHMUS MOCIEACTBUM IMOCTYIIKOB;,

IleHHOCTH HAYYHOI0 MTO3HAHUA

3) MHPOBO33PEHUECKHX MPEICTABICHHI O BEIIECTBE M XUMUYECKON PEaKInu, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIFOUIMX OCHOBY JUIsl IOHUMAHUS CYITHOCTH HayYHOU
KapTUHBI MUPA; TIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPO/IbI, B3AUMOCBSI3IX
YyeJoBeKa ¢ IPUPOAHOM Cpeaoid, O pOJIM XMMHHU B MIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHBOB, HAMPABJICHHBIX Ha MOJYYEHHE HOBBIX 3HAHHH 110 XMMHUH, HEOOXOUMBIX JIJIsI
00BsicHEHUS HAOTIOJaeMbIX MPOIIECCOB U SIBICHUI;

5) mo3HaBatenbHOM, HHGOPMAIIMOHHON M YMTATEIbCKOM KYJIbTYpPhI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENNbHOM pabOThI C y4eOHBIMH TEKCTAMU, CIIPABOYHOM JTUTEPATYPO, TOCTYIMTHBIMA TEXHUUYECKUMU
cpencTBamMu UH(OOPMAITMOHHBIX TEXHOJOTHU;

6) uHTEepeca K 00YUCHHIO U MTO3HAHUIO, JTF0003HATEILHOCTH, FTOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, POEKTHON U UCCIIE0BATEIBCKOMN IEITEILHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTU U YPOBHs 00y4YeHHUs B abHeHIIeM;

®opMHPOBAHUA KYJIbTYPbI 310POBbS

7) 0CO3HAHHMS IIEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3710POBbIO, YCTAHOBKH Ha
310pOBBII 00pa3 )KU3HU, OCO3HAHUS MOCJIEACTBUN M HENPUATHS BPEIHBIX MPUBBIYEK (YIOTpEOICHUS
QJIKOT0JIs1, HAPKOTHUKOB, KYpEHHs), HEOOXO0IMMOCTH COOIIOIEHUS MTPaBUII 0€3011aCHOCTH TP OOPALIEHUH C
XUMHUYECKHMH BEIIECTBAaMH B OBITY M peasibHON )KU3HH;

TpyroBoro Bocnuranus
8) uHTepeca K MPaKTUYECKOMY U3YUICHHUIO MPOdEeCcCHil U Tpyaa pa3indHOro pojia, YBAKECHUE K TPYIY U



pe3yibTaTtaM TPYAOBOM AESATEILHOCTH, B TOM YHCIIE HA OCHOBE IIPUMEHEHHUS IPEAMETHBIX 3HAHUH 110 XUMUH,
OCO3HAHHOT'O BHIOOPA MHANBUIYAIILHOM TPAEKTOPUH MPOJOKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEITHON
npodeCcCHOHATBHOM eATENTbHOCTH U PA3BUTUSI HEOOXOTUMBIX YMEHUI; TOTOBHOCTh aJallTUPOBATHLCS B
npodeccuoHaIbHOMN cpefe;

IKOJOTHYEeCKOr0 BOCIIUTAHUSA

9) 3KOJIOTMYECKH 11e7IeCO00Pa3HOT0 OTHOIICHHUS K MIPUPO/IE KaK KCTOUHUKY H3HH Ha 3eMiie, OCHOBE e&
CYIIIECTBOBAHMS, IOHUMAHWSI [ICHHOCTH 3I0POBOTO M 0€301acHOr0 00pa3a )KM3HHU, OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (PU3MYECKOMY U TICUXHUECKOMY 3/I0POBBIO, OCO3HAHUS [IEHHOCTU COOIOICHHUS
npaBuiI 0€30MaCHOTO MOBECHUS MTPU padOTe C BEIIECTBAMH, & TAKXKE B CUTYAIUSAX, YTPOXKAIOUIUX 370POBBIO
Y JKU3HH JTIOACH;

10) criocoGHOCTH MPUMEHSAThH 3HAHUS, [TOJy4aeMbIe IPHU U3YYCHUH XUMUH, 15 PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpY>Karolle IPUPOIHON CPEOH, TOBBIIEHUS YPOBHS 3KOJIOTMYECKON KyJIbTYpPbl, OCO3HAHUS
II00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX PEIICHUs MOCPEACTBOM METOJIOB XUMUU;

11) 5KOJIOTHYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATLCS UM B ITO3HABATEIbHOM, KOMMYHHKATUBHOM U

COLIMAJIbHON ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeIMeTHBIX Pe3yIbTaTOB BBIACTSAIOT 3HAYUMbIE I GOPMUPOBAHUS MUPOBO33PEHUS
oOlIeHayYHbIE TIOHATHUS (3aKOH, TEOPUS, IPUHIINIL, TUIIOTE3a, (PAKT, CUCTEMa, IPOLECC, IKCIIEPUMEHT U JIp.),
KOTOPBIE UCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YU€OHBIX MPeIMeTaxX U MO3BOJISIOT HA OCHOBE 3HAHUI U3
3THUX MPeIMETOB (OPMUPOBATH MPEACTABICHUE O 1IEJIOCTHON Hay4YHOU KapTHHE MUPA, U YHUBEPCATbHBIC
yueOHbIe AeicTBUs (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHBIC), KOTOPbIE 00ECIICUUBAIOT
(opMUpOBaHKE TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYLIECTBIICHUIO YUeOHOU
JESITEbHOCTH.

MetanpeameTHble pe3ysibTaThl OCBOCHUS 00pa30BaTeIbHOM IPOrpaMMBbI [0 XUMHUH OTPaXKaroT OBJIa/IEHHE

YHUBCPCAJTbHBIMHU TO3HABATCIIbHBIMU HGﬁCTBHﬂMI/I, B TOM 4HCJIC:

ba3oBpIMH JIOTHYECKUMU 1 CTBUAMH

1) yMeHHeM HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHHUS TIPH OCBOCHUH 3HAHHIA: PACKPBIBATH CMBICIT
XUMHUYECKHUX TOHATUHN (BBIIENSTH UX XapaKTepHbIE IPU3HAKH, YCTaHABIMBATh B3aUMOCBS3b C APYTUMU
HOHSTUSIMH ), UCTIOIb30BaTh MOHATHUS AJIs1 O0BSICHEHUS OTAENbHBIX ()aKTOB U SIBJICHU; BHIOUPATh OCHOBAHUS
U KPUTEPUH JUTsl KJIacCU(UKALUN XUMUYECKUX BELIECTB U XMMHUECKUX peaKlnii; yCTaHABIMBAaTh IPUYUHHO-
CJIEICTBEHHBIE CBS3H MEXKIY OOBEKTaMU U3YUEHUS; CTPOUTH JIOTUYECKUE PaCCyKACHUS (MHIYKTUBHBIE,
JEAYKTHBHBIC, 110 aHAJIOTUH); JICJIaTh BEIBOJBI M 3aKIIOYCHHS;

2) yMEHHEM IPUMEHSTH B IPOLIECCEe O3HAHUS MOHSTHUS (IIPSIMETHBIC U METAIIPEAMETHBIE),
CHMBOJINYECKHE (3HAKOBBIE) MOJICIIH, UCTIONb3yeMbIe B XUMHH, IPEOOPa30BbIBATH IIUPOKO IPUMEHSIEMbIC B
XUMHHU MOJIENIbHBIE MPEICTaBICHUS — XUMHUECKHUI 3HaK (CUMBOJI JIEMEHTa), XUMHUUecKast popmyna u
ypaBHEHHE XUMUYECKOH peakiiui — MpHU pelIeHud y4eOHO-TI03HaBaTeNbHBIX 3a/1a4; ¢ YYETOM ITHX
MO/JIENIbHBIX MPEJICTABICHUH BBISBIISATH U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKU U3y4aeMbIX 00bEKTOB
— XMMHYECKHX BEIIECTB U XUMUYECKUX PEaKIIHii; BBISBISATH O0IIME 3aKOHOMEPHOCTH, TPUUHMHHO-
CJIEICTBEHHBIE CBSI3U U IIPOTUBOPEYUS B U3y4aeMBIX IIPOLIECCAX U ABJICHUX; IIpeUIaraTb KPUTEPUU IJIs
BBISIBJICHHSI 9THX 3aKOHOMEPHOCTEH U MPOTUBOPEUNI; CAMOCTOSTEIBHO BEIOUPATh CIIOCO0 perieH s yueOHoi
3aJauu (CpaBHUBATH HECKOJIBKO BAPHAHTOB PEILICHUs, BEIOMpPATh HanboIee MOAXOIAIIMN ¢ yI€TOM
CaMOCTOSITENIEHO BBIJIEIIEHHBIX KPUTEPUEB);

ba3zoBbivMu ucajaea0BaTeJibCKUMHU IleﬁCTBHﬂMH



3) yMeHHEM HCIOJIb30BaTh MOCTABICHHBIC BOMPOCH! B KAYECTBE MHCTPYMEHTA MMO3HAHUS, a TAKXKE B
Ka4ue€CTBE€ OCHOBHI IJIA q)OpMI/IpOBaHI/ISI THUIIOTE3bI IO MPOBCPKE MPABUIIbHOCTU BBICKA3BIBACMbBIX Cy)KI[eHI/If/’I;

4) mpuoOpeTeHHe OIbITa MO TIAHUPOBAHHIO, OPTaHU3AIMH U TPOBEICHUIO YYCHUYECKUX IKCIIEPUMEHTOB:
yMEHHE Ha0II0AaTh 3a XOJIOM IPOLECCa, CAMOCTOSITEIEHO IIPOTHO3UPOBATH €r0 PE3YJbTaT, POPMYIHPOBATH
O606H.[eHI/ISI " BBIBOJIBI ITO pC3YyJIbTaTaM HpOBCIIéHHOI‘O OIIbITa, UCCIICAOBaHHUA, COCTABJIATH OT4YET O
pojieNIaHHOM paboTe;

Pa6oroii ¢ undgopmanueii

5) yMeHueM BbIOMpaTh, aHATM3UPOBATH U HHTEPIIPETUPOBATH HH(OPMALIUIO Pa3IUYHBIX BUIOB U hopm
IIPEJICTaBICHHUS, II0JIy4aeMYI0 U3 Pa3HbIX UCTOUHUKOB (Hay4HO-IIOMYJISIpHAs JUTEPATypa XUMHUYECKOTO
COJIep KaHus, CIIPaBOYHbIE TOCOOUsL, pecypchl IHTepHETa); KPUTHUECKH OLICHUBATH IPOTHBOPEUUBYIO U
HEJOCTOBEPHYIO HH(POPMAITHIO;

6) yMEeHUEM PUMEHSTh Pa3JIMYHbIC METOBI U 3aIPOCHI IIPH ITOUCKE M 0TOOpE HH(POPMALIUH 1
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JIJIsl BHIIOJTHEHUSI yIEOHBIX U TO3HABATEIBHBIX 3a/1a4 OIpe-
NeNEHHOr 0 TUIIA; IPUOOPETEHNE OIbITa B 00JIACTH UCIOIb30BaHUS HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, OBJIaZICHUE KYIbTYPOI aKTHBHOT'O UCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;
CaMOCTOSITENILHO BEIOMPATh ONTUMAIIbHYIO (POpMY IPEeCTaBIeHNUs HHPOPMALUU U WILTIOCTPUPOBATh
pelaemMple 3314 HECIIOKHBIMU CXEMaMH, IarpaMMaMH, IPYruMu popMamu rpaduKu U UxX
KOMOMHALIMSIMU;

7) yMEHHUEM KCIIOIb30BaTh U aHATM3UPOBATH B MPOIECcCe yU4eOHON U HCCIICA0BATEIBCKOM ICATSIbHOCTH
UH(OPMALIHIO O BIMSHUU POMBIIIIEHHOCTH, CEIBCKOT0 X03SHCTBA U TPAHCIIOPTA HA COCTOSIHUE

OKpY>Karollel MPUPOIHON CPEIbI;

YHuBepcajbHBIMI KOMMYHHUKATHBHBIMH JICHCTBUSIMH

8) ymeHueM 3a/1aBaTh BOMPOCHI (B XOI€ HAIOra /WK JUCKYCCHH) 110 CYIIECTBY 00CYKIaeMOM TEMBI,
(GOpMyYIIHPOBATH CBOM MPEIJIOKECHHUS OTHOCUTEIIBHO BBITIOJIHEHUS MPEIJIOKCHHON 33/1auu;

9) nprobOpeTeHre ONbITAa MPE3CHTAIIMH PE3YIbTATOB BHITOIHEHUS XUMUIECKOTO SKCIIEPUMEHTA
(;1abopaTopHOTrOo OMbITA, Ta00PaTOPHOUN PabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO MPOEKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMH MO3HABATEIILHON U HCCIIEA0BATEIbCKOM
NESTENIbHOCTH MIPH PEIICHUH BO3HUKAIOIIUX MPOOJieM Ha OCHOBE yuéTa OOIIUX HHTEPECOB U COTTIACOBAHHUS
no3uIuil (00cyxaeHusi, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAUHALIMS COBMECTHBIX JIEHCTBUH,
orpesieNieHue KPUTEPUEB MO OIICHKE KaueCTBa BHITIOJTHEHHON pabOTHI U 1. );

YHHBepcaIbHBIMH PEryIsTHBHBIMH ACICTBUSIMH

11) yMeHHEM CaMOCTOSTEIBHO ONPEIEISTh 1IEU esITeIbHOCTH, TNIAHUPOBATh, OCYLIECTBISTS,
KOHTPOJIMPOBATh U IPU HEOOXOIMMOCTU KOPPEKTUPOBAThH CBOIO AESITEILHOCTD, BEIOWpaTh Hanbosee
s pexTuBHBIEC CITOCOOHI pellieHrs YIeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEILHO COCTABIIATh WU
KOPPEKTUPOBATh MPEJIOKEHHBIN AITOPUTM JI€UCTBH IPU BBIITOJIHEHUH 33JaHUHI C YI4ETOM ITOIYyYEHHUS
HOBBIX 3HaHUM 00 N3ydyaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIUAX; OLIEHUBATh COOTBETCTBUE MOIYYEHHOIO
pe3yJibTaTa 3asiBICHHOU 1IEJIH;

12) ymeHueM UCTIONB30BaTh U AaHAIM3UPOBATh KOHTEKCTHI, IPEAiaracMble B YCJIOBUH 3aIaHH.

HHPEAMETHBIE PE3YJIBTATDI

B cocraBe npeamMeTHBIX pe3yIbTaTOB MO OCBOCHHUIO 0053aTELHOTO COIEPKaHUsI, YCTAHOBIIEHHOTO JTAaHHOMN
MIPUMEPHON paboueit MPorpaMMoi, BRIJIEISIIOT: OCBOEHHBIE 00yUJalOIIMMHICS HaydHbIE 3HAHUS, YMEHUS U
CIocoObI TEUCTBUH, cieuUUECKHEe IS TPEAMETHON 0071acTh «XUMUS», BUBI ACITEIHHOCTH 10
MOJTYYSHHUIO HOBOTO 3HAHHUS, €r0 HHTEPIPETAINH, TPEOOPA30BAHMIO M PUMEHEHHIO B PA3JIMUHBIX YICOHBIX U

HOBBIX CUTYyallUAX.



[IpenMeTHBIE Pe3ybTATHI MPEACTABIECHBI OTPAXKAIOT CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS CIIEAYIOLTUX

YMEHUM:

1) packpvieame cmbici OCHOBHBIX XUMHUYECKHX MMOHATHI: XUMHUYECKHIA 3JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJIECHTHOCTD, 3I€KTPOOTPULIATEILHOCTD, CTEIICHb
OKHCIICHUSI, XUMUYECKas peaKLysl, XUMUYECKas CBSI3b, TEIUIOBON 3P PEKT peaklnu, MOJib, MOJIAPHBIM 00BEM,
pacTBOP; AJEKTPOJIUTHI, HEATEKTPOIUTHI, JEKTPOIUTHYECKAs AUCCOLMALMS, PEAKLIMU HOHHOTO OOMEHa,
KaTaJIn3aTop, XUMUYECKOe paBHOBECHE, 00paTUMble U HEOOpATUMBbIEe PEAKLIUU, OKUCIUTEIIBHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUU, OKUCIIUTEIIb, BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBJIEHUE, AIJIOTPOIIUS,
aM(pOTEpHOCTh, XUMUUYECKAs CBsI3b (KOBAJIECHTHAsI, MOHHAs, METAIMUECKas ), KpUCTAIIIMUECKas peIéTKa,
KOPpPO3Hs METAJUIOB, CILUIABbl; CKOPOCTh XMMHUYECKON peakluy, IPEJeSIbHO JOIyCTUMAast KOHIEHTpaLus
(ITIK) Bemiectra;

2) unmocmpuposams B3auMOCBSI3b OCHOBHBIX XMMHUUYECKUX TTOHATHH (CM. 1. 1) M MPUMEHSTh 9TH MOHATHS
IIPY ONMCAHMU BEIECTB U UX IIPEBpAILECHUI;

3) ucnonvzoeames XUMHUYECKYIO CUMBOIIUKY JUISl COCTAaBJICHHS (POPMYIT BEIIECTB M YPAaBHEHUH X UMUYECKHX
peakuui;

4) onpedensmp BaJCHTHOCTb U CTCIICHb OKUCICHUS XUMUYECKUX DJICMEHTOB B COCIMHEHHSX PA3IMYHOTO
COCTaBa; MPHHAICKHOCTH BEUIECTB K ONPENEIEHHOMY KJIACCY COSAMHEHHH 1Mo (popMynam; BHJI XUMUYECKOM
CBs3M (KOBaJICHTHAs, HOHHAs, METAJUINYECKas ) B HEOPIraHUUECKUX COEAMHEHHUSX; 3apsi/i HOHA 10 XUMUYECKOM
(dopMyiie; XxapakTep cpesibl B BOJHBIX PACTBOpPaX HEOPIaHUYECKUX COEAMHEHUMN, TUIl KPUCTAILIINYECKON
PELIETKN KOHKPETHOI'O BELIECTBA;

5) packpwieamo cmwicn Tlepuoauueckoro 3akoHa JI. . MeneneeBa u 1eMOHCTPUPOBAThH €0 IOHUMaHHUE:
OTMCHIBATH M XapaKTepU30BaTh TaOMu4Hy0 popmy [leproanyeckoit cHCTEMBl XUMUYECKUX JIEMEHTOB!
pa3nuyaTth NOHSTHS «TJaBHas noAarpynna (A-rpynna)» u «odbouHnas noarpymnmna (b-rpynmna)y», Mansie u
OoJbIIINE IEPUOJIBI; COOTHOCHTH 0003HAYECHHUSI, KOTOPBIE HMEIOTCS B IEPUOINIECKOM TabIHIIe, C YHCIOBBIMU
XapaKTEepUCTHUKAMH CTPOCHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsi siApa, o01iee Yucio
3JIEKTPOHOB U PACHPEENICHHE UX 10 AIEKTPOHHBIM CIIOSIM); OOBACHATH 00IME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCIUHEHU B IIpEeIax MajblX MIEPUOIOB U INIaBHBIX MOATPYII C
Y4€TOM CTPOEHUS UX aTOMOB;

6) kraccuguyuposams XUMUYIECKHE TIEMEHTbI; HEOPraHUYECKHE BEIIECTBA; XUMHYCCKUE PEaKIuH (110
YHCIy U COCTAaBY YYaCTBYIOIIMX B PEAKIIUU BEILECTB, MO TEMIOBOMY 3P HEKTY, 0 U3MEHEHHUIO CTETIEHEH
OKHCIICHUSI XUMUYECKHUX 3JIEMEHTOB);

7) xapaxmepuzoéams (ONMUCHIBATH) OOIINE U CIICIM(DUUSCKAE XMMHUUYECKUE CBOMCTBA MPOCTHIX M CIIOKHBIX
BELIECTB, TOATBEPK1asl ONMCAHUE IPUMEpPAMH MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHX PeaKIuii;

8) cocmaensime ypaBHEHUS HIEKTPOIUTHICCKON UCCOIMAIINN KUCIIOT, IETI0YeH U COeil; MOIHbBIC 1
COKpalEHHbIE YPaBHEHUS PEaKIMi HOHHOIO 0OMEHa; ypaBHEHUS PEAKIINil, MOATBEPIKIAI0IINX
CYILIECTBOBaHHE F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

9) packpvieams cyuwHOCNb OKUCTUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI TOCPEICTBOM COCTABIICHHUS
3JIEKTPOHHOTO 0ajlaHca 3TUX PeaKIIUi;

10) npoerosuposams cBOWCTBA BEIECTB B 3aBUCHMOCTHU OT UX CTPOCHHUST; BO3MOXXHOCTH MPOTEKAHUS
XUMHYECKHX MPEBPAIICHU B Pa3IMUHBIX YCIOBHUSX;

11) sbiuucasims OTHOCUTETBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB; MAaCCOBYIO JIOJTFO
XUMHUYECKOT0 3JIEMEHTa 10 popMyJsie COeTUHEHNUS; MAaCCOBYIO JOJIO BEIIECTBA B paCTBOPE; MPOBOIUTH
pacuéThl 10 ypaBHEHUIO XMMUUYECKOM peakluu;

12) crneoosamsb nipaBuiiaM MOJIb30BaHKS XUMHYECKOH TOCYI0# U 1a00paTOPHBIM 000PYIOBAHUEM, & TAKIKE
npaBuiIaM OOpPAIIEHHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSAMHU I10 BBITIOJIHEHUIO JJAOOPATOPHBIX



XUMHMYECKHX OIBITOB IO MOJYYSHUIO U COOMPAaHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YTIICKUCIOTO Ta3a);

13) nposooums peaxiyu, MOATBEPIKIAFONINE KAYeCTBEHHBIN COCTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATh
OTIBITHBIM ITyTEM XJIOPUI-, OpOMHUI-, HOJH -, KapOoHaT-, pocdar-, cunmkar-, cynbhaT-, THAPOKCHI-UOHBI,
KaTHOHBI aMMOHUS ¥ HOHBI M3yYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHX
BEILIECTB;

14) npumensimsb OCHOBHBIC OTIEPAIIMU MBICIUTEIBHON JISSTEIBHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHUE,
000011eHNEe, CHCTEMATH3AIIHIO, BBISIBICHUE TPHYNHHO-CIICICTBEHHBIX CBSA3EH — JUISl H3YUEHHS CBOIMCTB
BEIIECTB U XUMUYECKUX PEAKIIHIi; ECTEeCTBEHHO-HAyYHbIE METO bl TO3HAHUS — HAOJI0ACHNE, U3MEPEHUE,
MOZIETTMPOBAaHHE, SKCIEPUMEHT (peabHBII U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

TInaHupoBaTh U OCYILECTBIIATh HA IPAKTHKE XMMUYECKHE SKCIEPUMEHTBI,
MPOBOIUTH HAOIIONCHMS, A€TaTh BHIBOJBI IO PE3YJIbTATAM
9KCIEPHMEHTA;

CrnenoBath npaBuiam 6e30MmacHoi paboTsl B 1abOpaTOpHu IpU
HCHOJIb30BAaHUN XMMUYECKOI NOCY bl 1 000PY10BaHUS;

TIpoM3BOANTH BBIYMCIICHHS 110 XUMHYECKUM YPABHEHUSIM;

BeicTpauBaTh pa3BEpHYThIe MUCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOil HA
nHGMOPMALIUIO U3 y4eOHUKA U CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO
HCIO/Ib30BaTh U3Y4YEHHbIM MOHATHHHBIN anmapaT Kypca XUMHU;
Vcronp30BaTh IPH BBIIOIHEHUN Y4eOHbIX 3aJaHUH H B IIpoLiecce
HCCIIEI0BATEICKOI AEATENBHOCTH HAYYHO-IOMYIAPHYIO JHTEPATYpy
XUMHUYECKOTO COAEPKaHMs, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI
Nutepuera;

Ne | HaumeHoBaHHe pa3/iesioB Koanyecrso uacos Jara Buasl gesireJ1bHOCTH Bunel, JieKkTpoHHbIe (LG POBLIE) 00pa3oBaTe/IbHbIE
n/nm | TeM NPOrpaMMal HM3y4YeHust dopmbr pecypcebl
BCEro | KOHTPOJIbHBIE | MPaKTHYeCKHe KOHTPOJISL
pa6oTsl pa6oTsl
Pa3zjneun 1. BemecTBo H XMMHYECKHE PEAKIUU
1.1. | IloBTOpEHUE U YriIyO/IeHHe 5 1 0 05.09.2022 | XapakTepn3oBaTh XUMHUYECKHUE JICMEHTBI IEPBBIX TPEX EPHOJIOB, Kaus | YCTHBII http://fcior.edu.ru/
3HAHUI OCHOBHBIX Pa3/1eioB 09.09.2022 | m kanbuus M0 UX MOJIOXKEHUIO B [leproandeckoii cucteme 1. 1. ompoc; http://900igr.net/prezentatsii/khimija/khimija-v-
Kypca 8 ki1acca Menjeneesa; zhizni.html
http:/iwww.alhimik.ru/
http://him.1september.ru/
http://www.chemworld.narod.ru/referance.html
http://www.websib.ru/noos/chemistry/cheerful.htm
1.2. | OcHOBHbIE 3aKOHOMEPHOCTH 4 0 1 26.09.2022 | PackpsiBaTh CMBICI H3y4aeMbIX [OHATHM U HIPUMEHSITh 3TU IOHATHS OpU | YCTHBIN http://school-
XHMHYECKHX peaKimii 07.10.2022 | onmcaHHM CBOWCTB BELIECTB U UX IIPEBPALLCHHIT; Ompoc; sector.relarn.ru/nsm/chemistry/Rus/chemy.html
KraccuuunpoBath XMMHIECKHE PEAKIHH IO Pa3iiIHbIM IPH3HAKAM; [IHCHMEHHBII
YcraHaBIMBaTh 3aBUCHMOCTb CKOPOCTH XUMHYECKON PEaKIHH OT KOHTPOJIB;
Ppa3IMIHBIX (PaKTOPOB;
IIporHo3upoBaTh BO3MOXXHOCTH MPOTEKAHMS XUMHUCCKHX MPEBPALICHAN
B PasiIMYHbIX YCIOBHSIX;
OnpenenaTs OKUCIUTEN U BoccTaHOBUTEb B OBP;
CoCTaBIATh 3JIEKTPOHHBIH OallaHC PeaKInH;
TIpon3BOANTE BEIMHCIICHHS IO XUMIYIECKHM yPaBHCHHSIM;
BsicTpanBaTh pa3BEpHyYTHIC MICHMEHHBIC U YCTHBIC OTBETHI C OITOPOIT Ha
HHPOPMALIUIO U3 y4eOHUKA U CIIPABOYHBIX MaTepUaOB, TPAMOTHO
HCIIONB30BaTh H3YYCHHBIN MOHSTHIHBIN anmapaT Kypca XHMIH;
Vcronb30BaTh IPH BBIOIHEHUN Y4eOHBIX 3aJaHHH U B IIpoLiecce
HCCIIEI0BATEIIBCKOM ACATEIBHOCTH HAYYHO-TIOMYJISAPHYIO JIUTEPATYpy
XUMHYECKOTO COAEPKaHHs, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI
Wurepuera;
1.3. | DaekTpoanTHYecKas 8 1 1 10.10.2022 | PackpbIBaTh CMbICI H3y4aEMBbIX IOHSTHH, @ TAK)KE CMBICII TCOPHU YcTHblit http://school-
auccouranus. XuMHYeCKHe 31.10.2022 | 351eKTPOIUTHYECKON AMUCCOLMALIIN; onpoc; sector.relarn.ru/nsm/chemistry/Rus/chemy.html
Peaknuyu B pacTBOpax OOBSICHATH IIPHYUHBI YIEKTPOIPOBOJHOCTH BOAHBIX PACTBOPOB; IMuchMeHHbII
CoCTaBIATh YPaBHEHUS AUCCOLMAIIMU KUCIIOT, LIEI04el U CoMNei, KOHTPOJIb;
TOJIHBIE U COKPAIIEHHBIC HOHHBIC YPABHEHNUSI XMMUUCCKIX PEAKIIHiT KonTpomnsHas
HMOHHOI'O 0OMEHa; paborta;



http://fcior.edu.ru/
http://900igr.net/prezentatsii/khimija/khimija-v-
http://www.alhimik.ru/
http://him.1september.ru/
http://www.chemworld.narod.ru/referance.html
http://www.websib.ru/noos/chemistry/cheerful.htm
http://school-/
http://school-/
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Pasnen 2. HemeTauibl M MX cOeIMHEHUST

2.1

OO0mas xapakTepucTHKA
XMMHYecKHX dj1emeHToB VIIA-
rpynnsl. 'ajiorens:

4

01.11.2022
11.11.2022

OOBsACHATH 0011I1E 3aKOHOMEPHOCTH B M3MEHEHUH CBOIMCTB HEMETaJLIOB
M UX COEJIMHEHHUH B IpeieNiaX MasIbIX TIEPHOJIOB U IIaBHBIX MOATPYTIIT
Tlepromudaeckoil CHCTEMBI XUMUUYECKUX 3JIEMEHTOB C YUETOM CTPOCHHUS
HX aTOMOB;

XapakTepu3oBaTh (PU3MIECKUE U XUMHUUYECKUE CBOWCTBA IIPOCTBIX
BEILECTB I'aJIOTCHOB (Ha IIPUMEPE XJI0PaA) U CIIOKHBIX BELIECTB
(xJ10pOBOIOPONA, XJIOPHIA HATPUST), CIIOCOOBI UX TOTyYEHUS,
NPUMEHEHHUE Y 3HAYEHUE B IPUPOJIE U KU3HU YEIOBEKA;

OnpeaensaTs rajloreHHI-HOHbl B PaCTBOPE;

IInanupoBaTh ¥ OCYIIECTBIIATH HA MPAKTHKE XMMUUYECKUE SKCIIEPUMEHTBI,
MPOBOJIUTH HAOIIOIEHHUS, JEIaTh BBIBOJIBI II0 PE3YJIbTATaM IKCIEPH -
MEHTa;

CrieioBaTh npaBuiIaM 6e30MacHoM paboThl B 1a0OPaTOPUH IIPU
HCHOJIb30BAaHUN XMMHYECKOI OCYIbI M 000PYy10BaHUS;

BricTpanBate pa3BEépHYThIC MMCHMEHHBIE M YCTHBIE OTBETHI C ONIOPOi Ha
HHMOPMALIUIO U3 y4eOHUKA U CIIPABOYHBIX MaTePUAJIOB, TPAMOTHO
WCTIONb30BaTh N3YUEHHBIH MOHATHIHHBIN anmapar Kypca XHMHY;
Hcnone30BaTh pH BHINOITHEHNH YUeOHBIX 3a/IJaHUH U B TIpoLiecce
HCCIIE/IOBATEIBCKON JCATEIBHOCTH HAayYHO-TIONMYIISIPHYIO JIMTEpaTypy
XMMHUYECKOrO COACPKaHMs, CIIPABOYHBIC MAaTEPHaJIbl, PECYPChI
Murepuera;

YerHbiit
o11poc;

http://www.chemistry-43school.narod.ru

2.2.

O0mas xapaKkTepucTUKa
XHMHMYECKHX 3/1eMeHTOB VIA-
rpynnsl. Cepa u eé
COeIMHEeHUs

26.11.2022
30.11.2022

OOBACHATH O0ILIHE 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB
VIA-rpynnsl u uX COeAMHEHUH ¢ y4ETOM CTPOECHUS UX aTOMOB;
Xapaktepu3oBaTh (HH3MYECKUE U XUMUYECKUE CBOMCTBA MIPOCTOrO
BELIECTBA CePbl U €€ COeAMHEHNIT (CepOBOIOPOA, OKCUIOB CEPbI, CEPHON
KHCJIOTBI, CyJIb()aTOB), CIIOCOOBI UX MOJYYEHHs], TPUMEHEHHUE U 3HAYCHHE
B IIPUPOJIE U )KU3HU YEJIOBEKA;

Onpenessite HaIU4Ke Cyb(HaT-HOHOB B PaCTBOPE;

OOBSICHATH CYIIHOCTb SKOJOTHYECKHX MPOOJIeM, CBSI3aHHBIX C
nepepadoTKON COSIMHEHHI Cepbl;

TInanupoBaTh U OCYIIECTBIIATH HA IIPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
MPOBOIUTH HAOMIIOICHHUS, IENIaTh BHIBOJIbI IO PE3YIIbTATAM
9KCIIEPHMEHTA;

CrnenoBath npaBuiam 6e30MacHoil paboTsl B 1aOOpaTOpHU U
HCHOJIb30BaHUN XMMUYECKO# NOCY bl 1 000PY10BaHUS;

TIpoM3BOANTH BBIYMCIIEHHS 110 XMMHYECKUM YPABHEHUSIM;

Vcnionb30BaTh MPH BBINOIHEHUH y4eOHBIX 3a[JaHUH TEKCThI y4eOHUKa,
cnpaBouHble MaTepuansl (IlepHoauuecKyro CHCTEMY XUMHYECKUX
anemenToB J{. V. MenneneeBa, Tabiuily pacCTBOPUMOCTH KHUCIIOT,
OCHOBAHHI U CONEH B BOJIE, JCKTPOXUMHUUECKUH PsiJl HANPsDKEHU I
METAJIIOB);

Hlcronp30BaTh IPH BBIIOIHEHUU Y4€OHbIX 3aJaHUH U B IIPoLIecce
HCCIIEI0BATEICKOI AEATENBHOCTH HAYYHO-TIOMYJIAPHYIO JIUTEPATYpy
XUMHUYECKOTO COIAEP)KAHHs, CIIPABOYHBIE MATEPHAIIBI, PECYPChHI
Nutepuera;

YcTHblit
onpoc;
ITuceMeHHbIH
KOHTPOJIb;
TectupoBanue;
IIpakTnueckas
paborta;

http://www.chemistry-43school.narod.ru
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23.

OO0mas xapakTepucTHKA
XHMHYECKHX 371eMeHTOB VA-
rpynnsl. A3ot, pocdop u ux
COeIMHeHHsT

01.12.2022
23.12.2022

OOBACHATH 00I1IME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB
VA-TpyInsl U UX COETUHEHUH ¢ y4€TOM CTPOSHHSI UX aTOMOB;
XapakTepu3oBaTh (PU3MIECKUE U XUMHUUYECKUE CBOWCTBA IIPOCTBIX
BEIECTB a30Ta U (hocdopa u MX COeAUHEHHUIT (aMMHaKa, COJIeH aMMOHUS,
a30THOM KHCIIOTBI, HUTPATOB, okcuaa Gocdopa(V) u pochopHoit
KUCTOTHI, (ocdhaToB), CHOCOOBI HX MOMYyHYCHHUS, IPUMEHEHHE U 3HAUCHUE
B IIPUPOJIE U KH3HU YETIOBEKA,;

OnpeznensaTb HOHBI aMMOHHS U pochaT-nOHBI B PaCTBOPE;

OOBACHATH CYLIHOCTb SKOJIOTHYECKHUX MPOOIEM, CBA3aHHBIX C
HaXOX/JICHUEM COCIMHEHUI a3ota U (hochopa B OKpyKarolel cpee;
IInanupoBaTh ¥ OCYIIECTBIIATH HA NPAKTHKE XMMUUECKUE SKCIIEPUMEHTBI,
MIPOBOIMTH HAO/IIOIEHHUS, JENIaTh BBIBOJIBI IO PE3YJIbTaTaM KCIEPH -
MEHTa;

CrenoBath npaBuIaM 6€30MacHoiM paboThl B 1aOOPaTOPUH IIPU
HCHOJIb30BAaHUN XMMHYECKO OCYIbI M 000pYy10BaHUS;

TIpon3BOANTH BEIYMCIICHHS TI0 XMMHUYCCKHM YPaBHEHHUSIM;
Vcnionb30Bath MPH BBINOIHEHUH Y4eOHBIX 3aJJaHUI TEKCThI y4eOHUKa,
CIpaBOYHBIE MaTepUabl (TIEPUOANYECCKYIO CHCTEMY XUMHUUECKUX
anementoB [1. Y. Menzeneesa, TabuIly paCTBOPUMOCTH KHCIIOT,
OCHOBaHHH U CONIEH B BOJIE, DIICKTPOXUMHUECKUIN PsiJ] HANPSHKCHHH
METaJlIOB);

Hcnone30BaTh pH BHINOITHEHUH YUeOHBIX 3a/IJaHUH H B TIpoLiecce
HCCIIE/IOBATEIBCKON JICATEIBHOCTH HAayYHO-TIONMYIISIPHYIO JIMTEpaTypy
XMMHYECKOTO COAEPKAHMs, CIIPABOYHBIC MaTEPUAIbI, PECypPChI
Murepuera;

YerHbii
oIIpoc;
ITucemeHHbII
KOHTPOJIB;
Tectuposanue;
IpaxTiueckas
paboTa;

http://www.chemistry-43school.narod.ru

2.4.

O0mas xapaKkTepucTUKa
XHMHMYECKHX 3j1eMeHToB IVA-
rpynmnbl.

Yruepoa n KpeMHHIi B UX
COeIMHEeHUs

26.12.2022
28.01.2023

OOBACHATH O0ILIHE 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB
IVA-rpynnsl u ux coeAMHEHUH ¢ y4ETOM CTPOECHUS X aTOMOB;
XapakTepu3oBath (PU3MUECKUE U XUMUUYECKUE CBOWCTBA MPOCTBIX
BEILECTB YIJIEPOA M KDEMHUS M MX COETMHEHHH (OKCHIOB yIiIepo/a,
YrOJIbHOM KHCJIOTBI, KApOOHATOB, OKCH/IA KPEMHUS, KDEMHHEBOU
KHUCJIOTbI, CUIIMKATOB), CIIOCOOBI MX TOTy4€HUs], IPUMEHEHHUE U 3HAYCHUE
B IIPUPOJIE U )KU3HU YEJIOBEKA;

Onpenesste KapOOHAT- U CUIIMKAT-HOHBI B PACTBOPE;

OOBSICHATH CYIIHOCTb SKOJOTHYECKHX MPOOJIeM, CBSI3aHHBIX C
HAXOX/ICHUEM YIJIEKHCIIOTO Ta3a B OKPYXKaloLlel cpee;
HNnmocTpupoBaTh B3aMMOCBSA3b HEOPraHMYECKHUX COEIMHEHHI yriepozna
M OPTraHUYECKHUX BELIECTB;

TInaHupoBaTh U OCYILECTBIIATh HA IPAKTHKE XMMUYECKHE SKCIEPUMEHTBI,
MPOBOUTH HAOIIONCHHUS, A€aTh BHIBOJBI IO PE3YJIbTATAM
9KCIEPHMEHTA;

CrnenoBath npaBuiIam 6e30MacHoil paboTsl B 1aOOpaTOpHu IpU
HCHOJIb30BAaHUN XMMHYECKOI OCY bl 1 000PY10BaHUS;

Vcnonb30BaTh MpH BBINOIHEHUH y4eOHBIX 3aJJaHUH TEKCThI y4eOHUKa,
cnpaBouHble MaTepuansl (IIepHoauUecKyro CHCTEMY XUMHYECKUX
anementoB J{. V. Menzeneesa, Tabiuily pacCTBOPUMOCTH KHUCIIOT,
OCHOBAHHI U CONEl B BOJIE, JCKTPOXUMHUUECKUI PsiJl HANPsDKEHU I
METAJIOB);

Hcronp30BaTh IPH BBIIOIHEHUN Y4eOHbIX 3aJaHUH U B IIpoLiecce
HCCIIEI0BATEIBCKOI AEATENBHOCTH HAYYHO-IOMYIAPHYIO JHTEPATYpy
XUMHUYECKOTO COAEPKaHMs, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI
Nutepuera;

VerHbiit
or1poc;
ITucemeHHbII
KOHTPOJIb;
TectupoBanue;
IIpakTnueckas
paborta;

http://www.chemistry-43school.narod.ru
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Pasnen 3. Meralibl M MX COSIMHEHUS

3.1. | OGuue cBoiicTBA METAIIOB 4

30.01.2023
24.02.2023

PackpbIBaTh CMBICII H3y4aeMbIX IIOHATHIT U IPUMEHSTh 3TH MOHITHS IPH
OINMCAHUH CBOKMCTB BELIECTB U MX NPEBPAILCHUMH;

OOBACHATH 00ILME 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB 3JIEMEHTOB-
METAJUIOB U MX COEJMHEHHUH ¢ YUETOM CTPOEHHUS UX aTOMOB;
XapakTepu3oBaTh CTPOEHUE METAIIOB, 001IMe (HU3NUECKUE U
XUMHYECKHE CBOICTBA METAIIOB;

XapakTepu3oBaTh 00IIME CIIOCOOBI IOIY4EHUs METAILIOB;

CirieioBaTh IpaBuiIaM 6e30MmacHol padoThI B 1a00paTOPHU IPH
HCIIOJIb30BAaHNH XUMUYECKOU MOCY bl U 000pYIOBaHHMS;

TIpou3BOAUTE BEIYHCIICHUS IO XUMUYECKUM yPABHCHUSM;
Vlcronp30BaTh IPH BHIIOJIHEHUH YUeOHBIX 3a/1aHUI TEKCTBI y4eOHMKA,
crpaBo4Hble MaTepuasl (ITepuoanyeckyro CHCTEMY XMMHUYECKUX
anementoB J1. 1. Menneneesa, Tabnuily pacTBOPUMOCTH KHCIIOT,
OCHOBaHHH ¥ COJICH B BOJIE, DICKTPOXUMHUECKUI PsI/T HATTPSIKCHUH
METaJlIOB);

Vlcrionp30BaTh NPy BHIONHEHHN Y4eOHBIX 3alaHUM U B ITpoLiecce
HCCIIEJIOBATEIIBCKOM JIEATENIBHOCTH HayYHO-TIOMYJIIPHYIO JINTEpaTypy
XUMHYECKOTO COJICPIKAHHS, CIIPABOYHBIC MaTEPHAIIBI, PECYPChI
Murepuera;

VcTHbIit
or1poc;
ITucemeHHbII
KOHTPOJIB;
Tectuposanue;
IpaxTiueckas
paboTa;

http://www.chemistry-43school.narod.ru

3.2. | BaxHeiiuue MeTAIbI M HX 16
COeIMHEeHHUs

27.02.2023
23.03.2023

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB 3JIEMEHTOB-
METaJjlJIOB B IPyNIax M UX COEJIMHEHUH ¢ y4ETOM CTPOEHMS MX aTOMOB;
XapakTepu3oBaTh GU3MIECKUE U XUMUYECKHE CBOICTBA MIPOCTBIX
BEIIECTB METAJUIOB U UX COCIMHEHMH (OKCHJIOB, THIPOKCHIOB, COJICiH),
Croco0bl UX MOJIy4eHHMs], IPUMEHEHHE U 3HAUYCHUE B IIPUPOJIC U JKU3HU
YEeJI0BEKa;

PacnosznaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIHI HOHBI METAIITIOB
(MarHusi, aJIIOMHHUS, [IUHKA, XKeJIe3a, MEIN);

IInanupoBaTh U OCYLIECTBIIATH HA TPAKTUKE XUMHUYECKHE YKCIIEPUMEHTBI,
TIPOBOANTH HAOTIONCHUS, IETIaTh BBIBOBI IO Pe3yIbTaTaM
JKCTIEPHMEHTa;

CrnenoBaTh npaBuiam 0e30MacHoi paboThI B 1a0OpaTOPUH ITPU
HCIIOJIb30BAaHUH XUMUYECKON 1OCY Bl M 000PYA0BaHHS;

TIpon3BOANTE BBIYHCIICHHS IO XUMUYECKUM yPABHEHHUSM,
BeicTpauBaTh pa3BEpHYThIE MUCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOi Ha
nHdopManHio U3 ydyeOHUKA U CIIPAaBOYHBIX MAaTEPHAJIOB, IPAMOTHO
HCIIOJIB30BATh N3YUCHHBIN MOHATHHHBIN anmapat Kypca XMMHUH;
Vlcrionb30BaTh P BHIMOIHEHHN Y4eOHBIX 3a1aHUi 1 B ITpoLiecce
HCCIIEI0BATENbCKOM NeATEIbHOCTH HayYHO-TIOMYIAPHYIO JUTEPATypy
XMMHYECKOTO COJIEPKaHMsl, CIPaBOYHbIE MaTepHaIbl, PECYPChI
Murepuera;

YcTHblit
onpoc;
ITuceMeHHbIH
KOHTPOJIb;
TectupoBanue;
IMpaxTuueckast
paborta;
KontponeHas
paborta;

http://www.chemistry-43school.narod.ru
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Pa3znen 4. Xumus v okpy:Kaomas cpeaa
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BemecTBa 1 MaTepuabl B
JKH3HHU YeI0BeKa

03.04.2023
21.04.2023

XapakTepu3oBaTh POJIb XMMHHU B Pa3IMYHBIX Chepax AesTeIbHOCTH
JIFOJIel, OCHOBHBIE BEILECTBA U MATEPHAIIbI, IPUMEHSICMBIC B JKH3HH
COBPEMEHHOTO UEeJIOBEKa;

OOBACHATD yCI0BUs OE30I1aCHOIO MCII0JIb30BaHMsl BELIECTB U
XUMHYECKHX PEaKLHil B ObITY;

AHaM3MpoBaTh U KPUTHYECKH OLIEHUBATh MH(POPMAIIMIO O BIMAHUU
TIPOMBIIIIEHHOCTH, CEJIbCKOTO XO3sIHCTBA, TPAHCIIOPTA U . Ha
COCTOSTHHE OKPY>KaIOILEH cpebl;

‘YMeTh OKa3bIBaTh MEPBYIO MOMOIIB IIPH XHMUYECKUX 0XKOTrax 1
OTPaBJICHUSIX;

IIpuanMaTh yyacte B 00CYyXI€HUHU NPOOIEM XUMHIECKOH 1
9KOJIOTHYECKOM HAIPABICHHOCTH, BBICKA3bIBATh COOCTBEHHYIO IO3ULIUIO
110 1po0GJIEME U MPeJUIaraTh BO3MOXKHBIE ITYTH €€ pelIeHus;

YcTHbi
oIIpoc;
ITucemeHHbII
KOHTPOJIB;
TectupoBanue;
KonrtponsHas
pabora;

http://www.websib.ru/noos/chemistry/cheerful.htm

HWroro no paszeny: 3
PesepBHOe Bpemst 4
OBILIEE KOJIMYECTBO HACOB 65

110 ITIPOTPAMME
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INOYPOYHOE IINTAHUPOBAHMUE

KPUCTAJUIMYECKHUX PEUIETOK,
3aBHCHMOCTH CBOMCTB
BEIIIECTBA OT THUIIA
KPHUCTAIUTMYECKOMN

pemérku. BxonHou tect

Ne | Tema ypoka KouauvecTBO 9acoB Hara Buapi,
n/n uzyyeHusi | popmsl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE
KOHTPOJIsI
padoTbI padoTsbI

1. | Knaccudukamus u 1 0 0 01.09.2022 | YcrHbIt
HOMEHKJIaTypa 0T1poc;
HEOPTaHWYECKUX BEIICCTB
(MexxmyHapoiHas u
TpuBHanbHas) Th

2. | [lepuoguveckuii 3aK0H. 1 0 0 06.09.2022 | [TuceMeHHBIH
[Tepuoanueckas cucrema KOHTPOJIb;
XHMHYECKHX 3JICMEHTOB
. . MenneneeBa. CtpoeHue
aTOMOB

3. | 3akoHOMepHOCTH B u3MeHeHuu | 1 0 0 08.09.2022 | YcrHbIit
CBOWCTB XMMHUYECKUX OITpOC;
3JIEMEHTOB IIEPBBIX TPEX
MIEPHOJIOB, KaJIUsl, KAIBIHS U
HUX COCTMHCHUM B
COOTBETCTBHHU C IIOJIOKEHHEM B
MEPUOINYECKOIN CUCTEME U
CTPOCHHEM aTOMOB

4. | XuMu4eckue cBoicTBa 1 0 0 13.09.2022 | ITuceMeHHBIIH
BEIIIECTB, OTHOCSIIUXCS K KOHTPOJIb;
Pa3IUYHBIM KJaccaM
HEOPTaHMYECKUX COCTUHEHUH,
HX TCHETUYECKas CBA3b

5. | Ctpoenue BeliecTBa: BUIbI 1 1 0 15.09.2022 | ITuceMeHHBIH
XUMHUYECKOH CBA3HU. THIIBI KOHTpOJIb;




Krnaccudukanus XuMu4aecKux
peaKuuii Mo pa3InYHbIM
Npu3HaKaM (TI0 YUCITy U
COCTaBY y4acTBYIOIIUX B
peaKkuuu BEliecTB, Mo
TeroBomy 3 dexry, mo
M3MEHEHHUIO CTeNeHeH
OKHCJICHUS XUMHYECKUX
3JIEMEHTOB, [10 0OPaTUMOCTH,
10 YYaCTHIO KaTalu3aropa).
DK30- U SHI0TEPMUYECKUE
peaKIyu, TEePMOXUMHUYECKHE

YpaBHEHUSA

20.09.2022

YcTHEBIIT

OITpoC;

ITonsTue o ckopocTu
XUMHUYECKON PEaKILIHH.
ITonsTHE O TOMOTEHHBIX U
reTepOre€HHBIX PEAKIIUAX.
@aKkTOpsl, BIUAIOIINAE HA
CKOpPOCTb XUMHYECKOM

peakinuu

22.09.2022

VYeTHBIN
OIpoc;

[TonsiTre 06 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUECKUX
peakuusx. [lonstue o

XUMHNYCCKOM paBHOBECHUH

27.09.2022

YcerHbIi

OI1poC;

q)aKTOpI)I, BIMAOIIKUEC HaA
CMCIICHUEC XUMHWYCCKOI'O
paBHOBCCHUA

29.09.2022

[InceMeHHbIH
KOHTPOJIb;

10.

MexaHu3M OKUCIUTEbHO-
BOCCTAHOBUTEIBHBIX PEAKIUH
(27IeKTpOHHBIN OanaHc
OKHUCJIUTEIHHO-

BOCCTAaHOBUTEJIBHOM pCaknuun

04.10.2022

TIuceMeHHbBIH

KOHTPOJTb;

11.

Teopus dIEKTPOIUTUYECKON
JUCCOIUAIUU. DIIEKTPOIUTHI U
HE3JIEKTPOoJIUThl. KaTnoHsl,
aHUOHBI. MeXaHu3M
JIFICCOIAITAH BEIIESCTB C
Pa3IMYHBIMU BUIAMU

XUMHUYECKOH CBSI3U

06.10.2022

YcTHEBIIT
OIpoc;

12.

CreneHp TUCCOIHAIINH.
CuibHble U ci1a0blie

JJEKTPOJIUTHI

13.10.2022

TIuceMeHHbBIH

KOHTPOJTb;




13. | Peakuuu MOHHOTO OOMEHA, 18.10.2022 | ITuceMeHHBIH
YCIIOBUS UX MPOTCKAHMS. KOHTPOJIb;
HNonHble ypaBHEHUS peakIni

14. | XuMuueckue CBOMCTBA KUCIIOT 20.10.2022 | YcTHbli
B CBETE NPEICTaBICHUN 00 OI1poC;
3IEKTPOJIUTUYECKOU
IACCOLMAIIAN

15. | Xumuueckue cBoMcTBa 25.10.2022 | IIncsMeHHbII
OCHOBaHMI B CBETE KOHTPOJIb;
MIPEJICTaBICHHH 00
AJIEKTPOTUTUICCKOM
JIACCOLHAIIN

16. | XuMuueckue CBOICTBa COJIEH B 27.10.2022 | YcTHbli
CBETE MpeJICTaBICHUN 00 OIIpoC;
3IEKTPOJIUTUYECKOU
IACCOLMAIIAN

17. | TlonsiTre o TUAPOIIU3E CONEH 08.11.2022 | YcTHbIiH

OIpoc;

18. | KauecTBeHHBIC peakIiuu Ha 10.11.2022 | [TuceMeHHBIH
KaTHOHBI M aHUOHEI KOHTPOJIb;

19. | [IpakTudeckas padora Nel. 15.11.2022 | ITpakTrueckas
Pemenue sxcriepruMeHTaIbHBIX paborta;
3a7a4 110 TEME
"DNEeKTpOIUTHYECKAs
nucconpanys”

20. | Ypok 06001ieHus u 17.11.2022 | ITuceMeHHBIH
CHCTEMATH3AIINH 3HAHUH KOHTPOJI;

21. | Ypok koHTposist 3HaHUH» I AC» 22.11.2022 | KonTponbHas

pabora;

22. | O0uias xapakTepucTHKa 24.11.2022 | YcrHblit
rasioreHoB. OCOOEHHOCTH OTIpoC;

CTPOEHHUS aTOMOB ITHX
3JIEMEHTOB, XapaKTEpHbIE AJIs
HUX CTETICHU OKUCJICHHS.
CrtpoeHnue u puznyeckue
CBOMCTBA MPOCTHIX BEMIECTB —
rajoreHoB. XUMHUYECKUE
CBOICTBA Ha MPUMEPE XJI0pa
(B3auMojieficTBUE C
MeTaJUlaMH, HeMeTaJlJIaMu,
IeTT0YaMH )




23.

XnopoBogopon. CosnsHast
KHCIIOTa, XMMHYECKHE
CBOICTBA, MOJTyYEHHE,
npuMmenenue. KauectBeHnas
peaxuus Ha XJIOPUA-UOHBI

29.11.2022

IIucrMeHHbBI

KOHTPOJTb;

24,

dusnoaorudeckoe nericTBre
XJIOpa U XJIOPOBOJIOPOIA HA
OpraHu3M YeJIOBEKa.
Bakneiiiune XJI0puIbl U UX

HaxO0XJICHUE B IIPUPO/JIE

01.12.2022

VYeTHBIN
0I1poc;

25.

[IpakTuyeckas pabora No2.
[Tonydyenue consiHON KUCIIOTHI,
n3y4yeHue e€ CBONCTB

06.12.2022

[IpakTnyeckas
pabora;

26.

Pemenue 3aiau Ha
BBIUHCIICHUS IO YPABHEHUSIM
XUMHUYECKUX PEAKLUH, €CIIH

OAVH PCarcHT JaH B Hn30BITKE

08.12.2022

I InceMeHHbIH
KOHTPOJIb;

27.

OO01as xapakTepuCcTHKa
271eMeHTOB VIA-rpynmsl.
Oco6eHHOCTH CTPOEHUS
aTOMOB 3THUX DJIEMEHTOB,
XapaKTepHbIE JUJIsl HUX CTENIEHU
okucieHus. CtpoeHue u
¢bu3nyeckre CBOMCTBA
IIPOCTBIX BEILECTB - KUCIOPOAA
U Cepbl. AJUIOTPOIIHBIE
MOJUGUKAIMHI KUCIOPOAa U
cepbl. XMMHUYECKUE CBOMCTBA
cepsl

13.12.2022

YcerHbI

OIIpOoC;

28.

CepoBomopo1, CTpOEHHUE,
(bu3nYecKre U XUMHUYECKHe
CBOICTBa

15.12.2022

YcTHBI
0Ipoc;

29.

Oxcupl cepbl Kak
MIPEJCTaBUTENN KUCIOTHBIX

okcn0B. CepHHUCTast KHCI0TA

20.12.2022

YcTHBIIT

OITpoC;

30.

CepHas Kucnota, pu3nveckue
U XMMHUYECKHE CBOMCTBA
(obmue Kak mpeacTaBUTeNs
KJ1acca KUCJIOT U

crenugpuyecKue), IpUMEeHEHHE.

Coinu cepHOM KUCTIOTHI,
KauC€CTBCHHAA pCaKIusd Ha

cyib(ar-uoH

22.12.2022

IIncsMeHHbBIH
KOHTPOJIb;




31.

XUMHUYECKUE PEaKIuu,
JIe)KaIlue B OCHOBE
MIPOMBIIIJICHHOTO CII0c00a
MOJTYYCHUS CEPHOU KHCIIOTHI.
Penrenue 3amau Ha
HaXO0XJICHHE MacCCOBOM JIOJIN
BBIXO0/Ia TPOJIYKTA PEAKIIUU

27.12.2022

ITnceMeHHbBIN
KOHTPOJIb;

32.

Haxoxnenue cepsl u €€
COEMHEHUH B IIPUPOJE.
XUMHUYECKOE 3arpsA3HEHUE
OKPYKaroILE Cpebl
COCIMHEHUSIMU CEPbI
(KUCIIOTHBIE T0XKIH,
3arpsi3HEHUE BO3yXa U
BOZI0EMOB), CITOCOOBI €T0
MPEeIOTBPALICHUS

29.12.2022

YcTHBIN

OIIpoc;

33.

Th.O061mas xapakTepucTrKa
3J€MEHTOB VA-Tpynisl.
Oco0eHHOCTH CTPOCHUS
aTOMOB 3THX 3JIEMEHTOB,
XapaKkTepHBbIE AJI1 HUX CTETIEHU
OKHCJIEHHA. A30T,
pacrpocTpaHeHue B PUPOJIE,
bu3nYecKue 1 XUMHUYECKIE
cBoiictBa. Kpyrosopor a3ora B
IPUPOJIC

12.01.2023

VcrHbli
OIpoc;

34.

AMMHUak, ero Gpu3NYECKue u
XUMHYECKHE CBOMCTBA,
MOJIy4eHUE U TIPUMEHEHUE.
Cony aMMOHHS, UX
bu3HYecKue U XUMHYECKIE
CBOMCTBA, IPUMEHEHUE.
KauectBennas peakuus Ha
MOHBI aMMOHHS

17.01.2023

YceTHBIN

OTIpoc;




35.

[IpakTruyeckas padota Ne3.
[Tonydyenue aMmmuaka,
H3yYEHHE €ro CBOMCTB

19.01.2023

[IpakTnyeckas
pabora;

36.

A30THas Kucnora, eé
¢busnvecKre 1 XUMHUECKUE
CBO¥icTBa (00IIHE KaK
MIPEJCTaBUTEIIS KJIACCA KUCIIOT
u cienuduaeckue). Hurparst

24.01.2023

VYeTHBIN
OI1poc;

37.

Hcnons3oBanue HUTPATOB U
cojiell aMMOHUS B KauecTBe
MUHEPAJIbHBIX YA0OpEHH.
XUMHUECKOE 3arpsi3HEHUE
OKpYy’KaroIen cpebl
COEIMHEHUSIMH a30Ta
(KUCIIOTHBIE T0XK]TH,
3arpsi3HEHUE BO3/1yXa, IOYBBI U
BOJIOEMOB)

26.01.2023

YcTHbIIT

OI1pOoC;

38.

docdop, amoTponHbIe
moaudukamuu gocdopa,
(bH3I/I‘-I€CKH€ U XUMHWYCCKHUC

CBOICTBa

31.01.2023

YcTHBIN
OIpoc;

39.

Oxcun dpochopa(V) u
dhochopnas kuciora,
¢busnvecKkre U XUMUYECKHE
CBOMCTBa, MMOTy4YCHUE.
KauecTBenHas peakius Ha
¢docdar-uoHs!

02.02.2023

YcerHbIi

OIIpOoC;

40.

Hcnonb3oBanue ¢pocdaros B
Ka4yecTBE MUHEPATbHBIX
ynoOpeHul. 3arpsi3HeHne
MPUPOJHBIX BOJOEMOB
dbocharamu

07.02.2023

[InceMeHHbIH
KOHTPOJIb;

41.

Yraepon, anioTpoIHbIE

Mo TUbUKAIIH,
pacrpocTpaHeHHE B IPUPO/IE,
bu3nYecKre U XUMHUECKUE
CBOMCTBa. AJCOPOIIHSL.
Kpyrosoport yriepona B
IpUpoIe

09.02.2023

YcTHBIIT

OITpoC;




42.

Oxkcuabl yriaepojaa, ux
¢bu3nyecKkre U XUMHUYECKHe
CBOMCTBA, (hU3UOJIOTHIECKOE
NieiicTBHE Ha KUBBIC
OpraHU3MBbl, IOTyYEHUE U
MIPUMEHEHHE. DKOJIIOTUYECKUE
MPOOJIEMBI, CBSI3aHHBIE C
okcuaoMm yriepona(IVv);
TUIO0TEe3a TJ100aJIbHOTO
MOTETICHUS KIMMATa;

MApHUKOBBIN 3P PeKT

14.02.2023

YcTHEBIIT

OITpoC;

43.

VYrosbHas KUCI0Ta U €€ CONH,
uX pU3NUECKUE U XUMUYECKHE
CBOMWCTBA, IIOJyYCHHUE U
npuMeHeHue. KauectBenHas
peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B
OBITY, MEIUIINHE,
IIPOMBIIIJIEHHOCTH, CETLCKOM

X034ICTBE

16.02.2023

VYeTHBIN
OTIpoc;

44,

[Tpaktuyeckas padora Ne4.
[Tonyyenue yriekucioro rasa.
KauectBennas peakuus Ha
KapOOHaT-MOH

21.02.2023

[IpakTnyeckas
pabora;

45,

[lepBoHaUaIbHBIC TOHATHS 00
OpPTraHUYECKUX BEIIECTBAaX KaK
0 COCJIMHEHUSX yriiepoja:
0COOEHHOCTH COCTaBa U
CTPOCHHUS

28.02.2023

YcTHbI
OIpoc;

46.

[TonsiTue o OuoIOTNYECKU
BA)KHBIX BEIIECTBAX: KUPaAX,
Oenkax, yriaeBojax.
MarepuanbHO€E €IUHCTBO
OpraHUYECKUX U
HEOPraHUYECKUX COCUHEHU N

02.03.2023

YcTHBIIT

OITpoC;

47.

Kpemuuii, ero pusnueckue u
XUMHYECKHE CBOICTBA,
MIOJIy4YE€HUE U IPUMEHEHHE B
aneKkTpoHuke. CoeTMHEHNS
KpEeMHUS B IPUPOJIe

07.03.2023

IIncsMeHHbBIH
KOHTPOJIb;




48.

OO6mue mpencraBiaeHus 00
okcuae kpemMuusa(I1V) u
KPEMHHUEBOU KHUCIIOTE.
CuIHKaThI, UX UCIIOJIb30BAaHHE
B OBITY, MEJUIINHE,
MPOMBINUICHHOCTH

09.03.2023

YcTHEBIIT

OITpoC;

49.

Baxueriime ctpouTebHbIC
MaTepHalIbl: KepaMHKa, CTEKJIO,
LIEMEHT, OETOH, )KEJIE300€TOH.
[Tpo6nembl 6e30macHOro
WCIOJIb30BaHUS CTPOUTEIBHBIX
MAaTepHaJIOB B ITIOBCEHEBHOM

KHU3HU

14.03.2023

VYeTHBIN
OI1poc;

50.

[TpakTuyeckas pabora Ne 5.
Pemenue sxcrnepuMeHTaIbHBIX
3aj1a4 110 TeMe «BaxHeiimme
HEMETaJUTbl U UX COCMHCHUS

16.03.2023

[IpakTnyeckas
paborta;

51.

Ypok 06001IeHNS 1
CHCTEMATH3alUU

3HAHUH

21.03.2023

3auer;

52.

YPOK KOHTpOIIA
3HaHui»Hemerans»

23.03.2023

KontponbHas
pabora;

53.

OO6m1as XxapakTeprucTrUKa
XUMHUYECKHUX DJIEMEHTOB —
METAJVIOB HA OCHOBAaHHUH UX
MOJIOKEHUS B IEPUOIUYECKON
CHUCTEME XMMHYECKUX
anemenToB JI. 1. Menaeneera
U cTpoeHust aToMOB. CTpoeHue
MeTaLuI0B. MeTamnnueckas
CBSI3b U METAJUIMYECKas

KPUCTAJUINYECKasl PELIETKA

04.04.2023

YcTHBIN
OIpoc;

4.

DNEeKTPOXUMHUYECCKUN PSiT
HaIlpsKEHUN METaJlIOB.
dusnyeckre 1 XUMUYECKHE
cBoiicTBa MeTauioB. OO1IHe
CIIOCOOBI TTOJTYYCHHS METAJLIOB

06.04.2023

YcTHBIIT

OITpoc;

55.

ITonsTHE 0 KOppO3UHU
METaJIJIOB U OCHOBHBIE
CHIOCOOBI 3aIUTHI OT
koppo3uu. CruiaBsl (CTamb,
Y9YT'YH, TIOPaTIOMUHUM,
OpoH3a), X TPUMEHEHUE B
OBITY U TIPOMBIIITIEHHOCTH

11.04.2023

IIncsMeHHbBIH
KOHTPOJIb;




56.

Ileno4nbie METaIbL.
[TonoxxeHne B nepuoaUYECKOM
CHCTEME XMMHYECKHX
anemeHToB Jl. 1. Menneneena,
CTPOCHHE aTOMOB.

Haxoxnenue B mpupoe.
duszndyeckne ¥ XUMHUUECKHE
CBOICTBa (Ha MpUMEpEe HATPHUS U
Kayust). OKCUBI U THIPOKCHUIBI
Hatpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB B UX

COE€IUHEHUN

13.04.2023

YcTHEBIIT

OITpoC;

S7.

[IlenoyHO3eMeENbHBIEC METATIIIBI
MAarHui U KaJbLUi, CTPOCHUE
atoMoB. [lonoxxenue B
IIEPUOIUYECKON CUCTEME
XUMHUYECKUX dieMeHToR /1. M.
MenaeneeBa. Haxoxnenue B
npupoje. Pusznyeckue u
XUMHUYECKHUE CBOMCTBA.
Baxwneriue coequHeHus
KaJIbIHS (OKCH, THIPOKCHUI,
COJIH)

18.04.2023

IIucrMeHHbBI

KOHTPOJIb;

58.

Pemenne 3a1a4 Ha BBIYUCJIICHUA
I10 YPaBHCHUAM XUMHWYCCKUX
peaKuuii, €Ciii OJUH U3
peareHToB J1aH B U30BITKE UITU
COJIEPKUT MPUMECH; MAaCCOBOM
JI0JIA BBIXOJ1a MTPOJIYKTa
peakiuumn

20.04.2023

TIucrMeHHbIH

KOHTPOJTb;

59.

JKEcTKOCTh BOABI M CITIOCOOBI
e€ ycrpaHeHus. Beruucnenus
110 YPAaBHEHUSIM XUMHYECKUX
peakiuii, eciyi OJAMH U3
pEeareHToB JiaH B BUJIE
BOJTHOT'O pacTBOpa C
N3BECTHOU MacCOBOH JOJIE

25.04.2023

[InceMeHHbIH
KOHTPOJIb;




60.

[TpakTruyeckas pabora Neb.
JKEcTKOCThL BOIBI U METOAEI €6
yCTpaHEHUs

27.04.2023

[IpakTnueckas
pabora;




61.

Anromunuii. ITomoxxenue B
MEePUOINYECKOIN cCucTemMe
XAUMHYECKUX dj1eMeHToB /I, M.
MeHeneeBa, CTpOCHHE aTOMA.
Haxosxnenue B npupoe.

Ouznyeckue 1 XUMHUIECKHe
cBoiicTBa. AM(poTepHbIe
CBOMCTBA OKCHJIAa U TUAPOKCUIA

02.05.2023

YcTHBIN onpoc

62.

Kenezo. [Tonoxxenue B
IIEPUOIUYECKON CUCTEME
XUMHYECKHUX 31eMeHTOB [[. .
MeneneeBa, CTpOCHHE aTOMA.
Haxoxnenue B mpupoze.
DOu3nUeCKUe U XUMUIECKHE
cBoiicTBa. OKCHIBI,
ruApokcu bl U comu xxenesa(ll)
u xene3a(Ill)

04.05.2023

VYcrHbIi
OI1pOoC;

63.

[IpaxTuueckas padora Ne 7.
Pemenue sxcriepuMeHTanbHbIX
3aja4 no TeMe «BaxHeHme
MeETaJlJIBl ¥ UX
coennuennsa. TecT mo Teme
«MeTanb»

11.05.2023

[IpakTiy
eckast
pabota

64.

Hossle maTepuaisl u
TeXHoJoruu. BemecTsa u
MaTepHasbl B IOBCEIHEBHON
KU3HU YeJI0BeKa. XUMHUA U
310poBbe. besomacHoe
HCIOJIb30BAaHUE BEIIECTB U
XUMHUYECKUX peaKkuil B ObITY
JlpupoHbIE UCTOYHUKHT
YTJIEBOJIOPOJIOB (YTOJIb,
MIPUPOIHBII ra3, HeTh)
MIPOJYKTHI UX EPEpadbOTKU, UX
poJib B OBITY U
MIPOMBIIITIEHHOCTH .OCHOBBI
9KOJIOTUYECKON I'PAMOTHOCTH.
XHUMHYECKOE 3arpsi3HEHUE
OKpY>KaloIlel Cpesl,
MIPENEIbHO TOMyCTUMAs
KOHIIEHTpALUs BELIECTB -
ITAK). Ponb xumuu B perieHun
HKOJIOTHYECKUX MPOoOIeM

16.05.2023

YcTHBIN
orpoc




[10 IIPOTPAMME

65. | HtoroBast KOHTpOJIbHAsS 1 18.05.2023 | KonTponbHas
paborta paborta
OBIIEE KOJIMYECTBO YACOB |65







YYEBHO-METOANYECKOE OBECHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 111 YYHEHUKA

Xumus. 9 knacc/I"abpuensa O.C., Octpoymos WU.I'., CnankoB C.A., AknnoHnepHoe obmiectBo «M3aareabcTBo
«IIpocBemienuey;
BBenute cBOM BapuaHT:

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUHUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

http://fcior.edu.ru/
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://mww.alhimik.ru/

http://him.1september.ru/
http://www.chemworld.narod.ru/referance.html
http://www.websib.ru/noos/chemistry
/nttp://mww.chemistry-43school.narod.ru


http://fcior.edu.ru/
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://www.alhimik.ru/
http://him.1september.ru/
http://www.chemworld.narod.ru/referance.html
http://www.websib.ru/noos/chemistry
http://www.chemistry-43school.narod.ru/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHE

OBOPYJIOBAHME JIJISI TPOBEJIEHUSA JIABOPATOPHBIX, TIPAKTHUYECKHUX PABOT,
JEMOHCTPAIIUM






