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IHHOACHUTEJBbHAA 3AIINCKA

PaGouast mporpamMma 1o XuMuu 111 00ydaromuxcs 9 kiacca cocraBieHa Ha ocHoBe TpeOoBaHuUi K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPorpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus,
npeacTaBiIeHHbIX B DeepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO OOIIEro
o0pa3zoBaHusl, ¢ YIETOM pacrpeleIEHHBIX 110 KJIaccaM MPOBEpIeMbIX TpeOOBaHMI K pe3y/IbTaTaM OCBOCHUS
OCHOBHOH 00pa3oBaTeIbHOI POrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs U 3JIEMEHTOB COJACPKAHMUS,
MPEJCTABICHHBIX B Y HUBEPCATHHOM KOIU(PHUKATOPE IO XUMHUH, a TAK)Ke Ha OCHOBE [IpumepHO IporpaMMel
BOCIUTaHMs 00y4aIOIIMXCs PH MOJIy4€HHUH OCHOBHOIO 00111ero oopazoBanus u ¢ yuérom Konuenun
IperoiaBaHus yueOHOro npeaMeTa « XuMUsS» B 00pa3oBaTelbHbIX opranu3anusax Poccuiickoi
denepanun, pealu3yoUMX OCHOBHbBIE 0011e00pa3zoBarTenbHble Iporpammsl (yTB. Pemennem Komnernn
Munnpocsenienust Poccun, nporokosn ot 03.12.2019 N ITK-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 XUMUYECKOW HAyKU B TIO3HAHUH 3aKOHOB MIPUPOJIBI, B PA3BUTHUN TIPOU3BOIUTEIHHBIX
CHJI OOILIECTBA U CO3JIaHMH HOBOW 0a3bl MaTepUaIbHOM KYJIbTYpHI.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HaYK PAacIpOCTpaHMIIa CBOE BIMSHUE HA BCe 00JIacTh
YeJI0BEYECKOr0 CYIIECTBOBAaHU, 3a1aJla HOBOE BUACHHUE MUPA, CTaJla HEOThEMJIEMBIM KOMIIOHEHTOM
MHUPOBOU KYJIbTYpbl, HEOOXOJMMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMUU CITYKHUT OCHOBOM JJIst
(bopMHpPOBaHNS MUPOBO33PEHUS YEIOBEKA, €r0 MPEACTAaBIECHUN O MaTepUaIbHOM €IMHCTBE MUPA; BAXKHYIO
POJIb UrpatoT GOpMHUPYEMbIE XUMUEH MPEICTaBICHUS O B3aUMOIIPEBPAILIEHHUSIX YHEPTUU U 00 IBOIIOIHH
BEIIECTB B IPUPO/IE; COBPEMEHHAs! XUMUS HAIIPABJICHA Ha pellieHHe INI00anbHbIX IPo0IeM yCTOMYMBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPbEBOI, YHEPIeTUUECKOM, MUIIEBOM U IKOJIOTMUECKON OE€30MTaCHOCTH, pobIeM
3IpaBOOXPaHEHHUS.

B ycnoBusix Bo3pacraromniero 3Ha4eHus: XMMUH B )KU3HU OOIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XHUMHAYECKOTro 00pazoBaHus. B muiane conuanu3anyuy OHO SIBJISIETCS OJTHUM U3 YCIOBHM (hOPMUPOBAHUS
MHTEJUIEKTA JMYHOCTU U TAPMOHUYHOIO €€ pa3BUTHS.

CoBpeMEeHHOMY YeJIOBEKY XUMUYECKHE 3HaHUS HEOOXOUMBI I IPHUOOpEeTEeHUs: OOIIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIIONIETO YBEPEHHO TPYJIUTHCS B COIIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOPA3HOM
KHU3HU OOIIEeCTBa, i1 OCO3HAHUS BaXKHOCTHU Pa3yMHOI'0 OTHOIICHUS K CBOEMY 3/10POBBIO U 3/10POBBIO
JPYTUX, K OKpYy’Kalollel IpUPOIHOM cpesie, A TPaMOTHOIO IOBEIEHUS IIPU UCIIOJIb30BAHUN PA3IUYHBIX
MaTepuaioB U XUMUYECKHX BEIIECTB B OBCEHEBHOM KU3HHU.

XuMudeckoe 00pazoBaHNE B OCHOBHOM IITKOJIE SIBNISIETCS] 0230BBIM 110 OTHOIICHUIO K CHCTEME OOIIero
XUMHYECKoro oopazoBanus. [[o3TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO PEaTU3yeT MPUCYIITUE O0IIeMy
XUMHAYECKOMY 00pa30BaHUIO KITFOUEBbIC IIEHHOCTH, KOTOPBIE OTPaXKaIOT TOCYIapCTBEHHBIE, OOIECTBEHHBIC U
WHIUBUAYAIbHBIE 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 YUeOHOH
JeSATeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIEA0BATENILCKUX YMEHUH, HEOOXOAUMBIX KaK B TIOBCEIHEBHOM
KHM3HH, TaK U B TPOPECCUOHATBHOMN IEATEIILHOCTH; 3) 3HAKOMHUT CO CIEIM(PHKON HAYIHOTO MBIIUICHUS,
3aKJIa/IBIBACT OCHOBBI IIEJIOCTHOTO B3TJISI/Ia HA €IMHCTBO IPUPOBI M YETIOBEKA, SIBIISIETCS] OTBETCTBEHHBIM



3TarnoM B (GOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW IPaMOTHOCTH MOAPOCTKOB; 4) CIIOCOOCTBYET
(bopMHPOBAHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, 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 Xx¥uMuu 0CHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YJaIOIIUMHUCS OCHOB HEOPTraHUYECKON
XMMHUU 1 HEKOTOPBIX IOHATHI U CBEIEHUH 00 OTAEIBHBIX 00BEKTaX OPraHNYECKON XUMUH.

CrtpykTypa coaep:xkanus npeamera chopMUpPOBaHA HA OCHOBE CHCTEMHOTI'0 TIOJIX0/ia K €r0 U3y4YEHHIO.
Coz[epmaHHe CKJIaAbIBACTCA U3 CUCTEMBI HOHATUH O XUMHUYECKOM AJIEMEHTE U BCIIECCTBEC U CUCTEMbI HOHATUHU
0 XUMH4YecKor peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OpraHU30BaHbl MO MPUHIIUITY MOCIEI0BATEIBHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKHUX MPEJACTaBICHUN Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YYEHHUSI KaK OCHOBBI BCETO €CTeCTBO3HAaHM, ypoBH: [lepuonuueckoro 3akona [[. . MenneneeBa kak
OCHOBHOI'O 3aKOHAa XUMUH, YUCHUA O CTPOCHUU aTOMA 1 XHUMHYECKOHU CBA3H, 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, BHIONHSSA QYHKIIUU OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUSI U
BO3MOKHOCTEH MPAaKTUICCKOro NPUMCHCHHUS U MTOJIYUYCHUA N3YyUdCMbIX BCIICCTB.

Takast opranmu3anus CoJep>KaHusi Kypca CrocoOCTBYeT MPEACTABICHUIO XUMHUYECKON COCTABIISIFOIIEH
HAYYHOH KapTHUHBI MHpa B JIOTHKE €€ CUCTEMHOM MpUpoabl. TeM caMbIM 00ecrieunBaeTCsi BO3MOXKHOCTh
(bopmHpoBaHUs y 00y4YaIOIMIMXCs LIEGHHOCTHOI'O OTHOLIEHHS K HAYYHOMY 3HAHHUIO U METOJaM MO3HAHUS B
Hayke. BaxHO TaxKe 3aMETUTB, YTO OCBOEHHUE COACPKAHMUS Kypca IPOMCXOAUT ¢ IIPUBIICYCHUEM 3HAHUN U3
paHee U3y4eHHBIX KypcoB: «OKpysxaromuil Mup», «brnonorus. 5—7 kinaccel» 1 «Pusuka. 7 Kjacey.

HOEJHN N3YYEHUA YYEBHOI'O IIPEJIMETA «XUMMUS»

K HanpaBieHnio nepBOCTENIEHHON 3HAUMMOCTH TPH peaTu3aliii 00pa3oBaTeIbHBIX (QYHKINH
npeaMeTa«XuMus» TPAJUIMOHHO OTHOCAT (HOPMHUPOBAHHE 3HAHUI OCHOB XMMUYECKOW HAyKH Kak 00JIacTh
COBPEMEHHOT'0 €CTECTBO3HAHMS, TPAKTUUECKOM NEATEILHOCTH YeIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB
MHPOBOH KyJIbTYpHL. 33/1a4a IPeIMETa COCTOUT B (POPMUPOBAHUY CUCTEMBI XUMHUYECKHAX 3HAHUN —
BOXHEUIINX (PaKTOB, MOHATHIA, 3aKOHOB M TEOPETUYECKHUX MOJOKEHUH, TOCTYIHBIX 0000IIECHHIA
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 TUTAHWPOBaHKEM, HAOIIOICHNEM U TIPOBEICHHEM XUMHUYECKOTO SKCIIEPIMEHTA, COOTIOICHHEM
npaBui 0€30MacHOro 0OpaIIeHUs C BEIECTBAMU B TIOBCEAHEBHOM KU3HHU.

Hapsiny ¢ 3TuM 1enu n3ydeHus npeiMeTa B IporpaMMe yTOUHEHbl M CKOPPEKTHUPOBAHBI ¢ YYETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero o0pazoBanusi. CeroHs B 00pa3oBaHUU 0C000 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh O0YyUYCHMsI HA pa3BUTUE U CAMOPA3BUTHE JINYHOCTH, (HOPMHUPOBAHUE €€
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 IPUOOPENTH 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

BemecTBo u XUuMHYecKasi peakiums

[lepnoanueckuii 3akoH. [lepuoguueckas cucrema xumuueckux 3nemeHToB 1. . MenneneeBa. CtpoeHue
aTOMOB. 3AKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX NMEPUOAOB, KaJINS,
KaJIBLIUS U UX COEAMHEHUI B COOTBETCTBHUH C MOJIOKEHHEM 3JIEMEHTOB B [lepnoanueckoii cucreme u
CTPOEHHEM HX aTOMOB.

CTpoeHue BelecTBa: BUAbI XUMUYECKON CBSI3U. THIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEILIECTBA OT TUIA KPUCTAJUIMYECKONW PEIIETKN U BUJIa XUMUYECKOH CBS3H.

Knaccudukanust 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIEeCTB (MEKIyHAPOIHASL U TPUBUATIBHAS).
XHWMHUYECKUE CBOMCTBA BEIECTB, OTHOCSIINXCA K PAa3JIMYHBIM KJIACCaM HEOPTraHWYECKUX COCANHEHUM,
TEHETUYECKAs CBSA3b HEOPraHMYECKHUX BELIECTB.

Knaccudukanust XMMHUYECKHX PEAKIIHNA 110 pa3IuYHBIM IpU3HAKAM (110 YHUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIMK BEIIECTB, 10 TEIUIOBOMY 3((eKTy, 0 N3MEHEHHIO CTENeHEeN OKHCICHUS XUMUYECKUX 3JIEMEHTOB,
1o 00paTUMOCTH, MO YYACTHIO KaTajau3aTopa). DK30- U SHIOTCPMUUECKUE PEaKIui, TEPMOXUMHUECKUE
YpaBHEHHS.

[TonsiTre o ckopocTu xuMHuueckoil peakuuu. [Tonstue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHUX
peakuusx. [IoHATHE 0 TOMOTEHHBIX M T€TEPOreHHbIX peakusax. [[oHATHe 0 XMMUYECKOM paBHOBECHH.
@DakTopbl, BAUSAIOIINE HA CKOPOCTh XUMHUECKOW PEaKIMH U MOJ0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, SJICKTPOHHBIN OalaHC OKUCINTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBiI€HUE YPABHEHHUI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI C UCIIOJIB30BAHUEM METO/IA
ANEKTPOHHOTO OaiaHca.

Teopust 3NEKTPOJIUTUUECKON TUCCOIUAIIMU. DJIEKTPOJIUTHI U He- 3JEKTPOJIUTh. KaTHOHBI, aHUOHBI.
MexaHu3M IHCCOLMALNU BEIIECTB C PA3JIMYHBIMU BUAAMU XUMUYECKOU CBsA3H. CTENEHb JUCCOLMALINH.
CunbHbIC U ClTa0bIe IIEKTPOIUTHL.

Peakuinu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peaKIil HOHHOTO 0OMEHa, MOJIHBIE U COKPALIEHHBIE
HWOHHBIC YpaBHEHUS peakiuii. CBONCTBA KMCIIOT, OCHOBAHHUM M COJICH B CBETE IIPEICTABICHUI 00
AJIEKTPOJIUTUYECKON aucconuanuu. KauecTBeHHble peakiiuu Ha MOHBL. [[oHSITHE O THAPOIN3E COJEH.

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHUE C MOAEISMU KPUCTAIIMUYECKUX PEHIETOK HEOPraHMUECKUX
BEIIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa U alnMasa), CI0KHBIX BEIIECTB (XJIOpUa HATpus);
UCCIIEIOBaHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakluK OT BO3JEHCTBUS pPa3IMUHBIX (PAKTOPOB;
HCCIIEIOBaHKE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IIPOLECCa TUCCOLMALINN KUCTIOT, IIEJI04Yel U conel
(BO3MOXKHO HCHOJIB30BAHNE BUIEOMATEPUAIIOB); IPOBEIECHUE OIBITOB, MITIOCTPUPYIOIINX IPU3HAKU
NPOTeKaHMs peakInii HOHHOTO oOMeHa (00pa3oBaHME 0CajKa, BbIIEICHUE ra3a, 00pa3oBaHuE BOJbI); OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PeaKLUil (TOpEHNE, pEaKIMK Pa3JIoKEHHs,
COEIMHEHMS); paclio3HaBaHUE HEOPraHMYECKHUX BEIIECTB C IIOMOIIbIO KAUECTBEHHBIX PEaKLUil Ha HOHBI;
peleHre HKCIepUMEHTAIbHBIX 3ajau.

HeMmeTaibl 1 HX COCANHCHUSA

OO61mas xapakTepucTHKa raioreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTETIEHH OKUCIICHHUS.
Crpoenue u pU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajloreHOB. XMMHUYECKHE CBOMCTBA HA IPUMEpE
xJiopa (B3auMOJICHCTBHE ¢ METa/UIaMH, HEMETaJJIaMU, TiesiodamMu). Xi1opoBoiopo. ColistHast KUCI0Ta,
XMMHYECKHE CBOICTBA, MOJy4eHUe, IpuMeHeHue. JlelicTBue Xjiopa U XJ0pOoBOJ0PO/ia Ha OPraHu3M
yenoBeka. BaxkHelme XJI0pu/Ibl U UX HaXO0KJICHUE B IIPUPOJE.

OO6mas xapakrepuctuka 37eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIE CTEICHH
OKHCIICHHUS.



Crpoenue u ¢pu3nIecKue CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJIIIOTPOIHBIE MOAU(DUKALIUT
KHCJIOPOJIa U CEPbl. XUMUUYECKHE CBOMCTBA cepbl. CepoBOIOPO/I, CTpOeHUE, (PU3UIECKHE U XUMUICCKHE
cBoiicTBa. OKCUIBI Cephl KaK MPEACTABUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCI0Ta, (PU3NYECKHE U
XMUMHYECKHE CBOMCTBA (0OIIHE KaK MPeICTABUTEN Kilacca KUCIOT U cnenndudeckue). XuMHUIecKue
pEaKIMH, JIeXKAIIE B OCHOBE IPOMBIIUIEHHOI0 CrIoco0a noytyuyeHust cepHoil kucnotel. Ilpumenenne. Conu
CepHOM KUCIIOTHI, KAaUeCTBEHHAs peakius Ha cyib(ar-uoH. Haxoxnenue cepbl U €€ COeTMHEHUN B TIPUPOJIE.

XUMUYECKOE 3arpsi3HEHUE OKPYIKaIOIIEH Cpebl COETMHEHUSIMU Cepbl (KUCIOTHBIE T0XK/U, 3arps3HEHNE
BO3JIyXa M BOJIOEMOB), CIIOCOOBI €TI0 MPEA0TBPAIICHHUS.

O61mas xapakTepucTka 371eMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOECHUS aTOMOB, XapaKTEPHbIE CTENIEHU
OKHCJICHUS.

A30T, pactipocTpaHeHue B Ipupoje, GU3NUecKrue 1 XMMUYecKHe cBoiicTBa. KpyroBopoT a3ota B mpupo/e.
AMMHaK, ero pu3nvYeckue 1 XUMHUUYECKUE CBOMCTBA, MoydyeHue U npuMeHenrne. Cojar aMMOHUS, UX
¢dusnyeckre 1 XUMHYECKIE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha HOHbl aMMOHUS. A30THast
KHCJIOTa, e€ MoyyueHue, Gu3ndeckue 1 XUMHUECKIe CBOMCTBa (001I1e KaK MPeICTaBUTENs Kilacca KUCIIOT U
cnenuduueckue). lcnoab3oBanne HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAIbHBIX YA0OpEHUH.
XUMUYECKOE 3arpsi3HEHUE OKPY’KaIOIel Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE OXKIH, 3arpsi3HEHUE
BO3/1yXa, MOYBBI U BOJJOEMOB).

docdop, ammorponHsie Moaudukamu pochopa, pusnueckue U XuMuYeckre cBoiicTBa. OKcu
dbocdopa(V) u bochopnas kucnoTa, puznuecKre ¥ XMMUUECKHE CBOMCTBA, MojydeHue. Vcrnonp3oBanue
(docdaroB B kauecTBe MUHEPAIBHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 371eMeHToB IV A-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIE CTEICHH
OKHCJICHUS.

VYrnepon, aluioTponHbele MOAU(UKAIINH, paCIpOCTpaHEHHUE B IPUPOJE, pU3nueckue u XUMUYECKHe
cBoiicTBa. Ancop6mus. KpyroBopot yriepona B npuponae. OKCuabl yriaepoa, uX Gu3ndeckrue 1 XUMUUYECKHE
CBOMCTBA, JICWCTBUE HA )KUBBIC OPTaHU3MBI, ITOJIyYCHHE U IIPUMEHEHUE. DKOJIOTHYECKUE MTPOOIIEMBI,
cBsi3aHHBIE ¢ okcuoM yriaepoaa(lV); rumoresa rio0anbHOTO MOTEIJICHUS KIMMAaTa; ITAPHUKOBBIA 3 HEKT.

VYronbpHas KUCIoTa U €€ Cou, UX PU3NYECKUE U XUMHUYECKHE CBOMCTBA, MOIyYeHHE U IPUMEHEHUE.
KadectBennas peakius Ha kapOoHaAT-HOHBIL. Mcnonb3oBaHne KapOOHATOB B OBITY,
MEAUIIMHE, TPOMBIIIJICHHOCTH U CETLCKOM XO035HCTBE.

[lepBoHavanbHbIe MOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX yriepoja (MeTaH, 3TaH,
ATHUJICH, alleTUJICH, TAaHOJ, TIMIIEPUH, YKCYCHas KUcioTa). X coctaB u xummudeckoe crpoenue. [lonsatue o
OMOJIOrMYECKH Ba)KHBIX BEIIECTBAX: )KHpaX, Oesikax, yriieBoAaX — U UX POJIM B KU3HU YEJIOBEKa.
MartepuanbHOE €AMHCTBO OPTAaHUYECKUX M HEOPTAaHMYECKUX COCTUHCHHUM.

Kpemuuii, ero ¢usndeckre u XUMHYECKHE CBOMCTBA, MOJIy4eHHUE U ipuMeHeHne. CoeTuHEHNS KPEMHHSI B
npupoje. O6uwme npencrasinerus 00 okcue kpeMHus(1V) u kpemuueBoi kucinote. CUIMKATHI, UX
UCIIOJIb30BaHKE B OBITY, MEAMIIMHE, TPOMBIIIICHHOCTH. BaskHelie crpouTenbHbIe MaTepUabl: KEpaMHKa,
CTEKJIO, IIEMEHT, 0€TOH, kee300eToH. [IpobieMbr 6€30macHOT0 UCTIOIb30BaHMS CTPOUTEIBHBIX MaTEPHAJIOB
B IIOBCEHEBHOM KU3HH.

XHUMHYECKUH HKCIIEPUMEHT: U3yuyeHre 00pa3IioB HEOPTaHMIECKUX BEIIECTB, CBOMCTB COJITHON KUCJIOTHI,
MIPOBEJICHUE KAYECTBEHHBIX PEAKINil Ha XJIOPU-MOHBI U HAOIIOICHUE TIPU3HAKOB UX TPOTEKAHUS; OTBITHI,
oTpaxaroiye pu3nuecKrie 1 XMMUYeCKUe CBOWCTBA TaJIOTEHOB U UX COSAMHEHUN (BO3MOKHO HCIIOIb30BaHHE
BUJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ 00pa3IiaMu XJIOPHUIOB (TaJOr€HUIOB); O3HAKOMIIEHHE ¢ 00pa3liaMu
cepbl U €€ COeTMHEHUSIMU (BO3MOKHO MCIIOJB30BaHKUE BUACOMATEPHAJIOB); HAOIIOICHHE MpoIiecca
oOyriaMBaHUs caxapa Mo JeHCTBHEM KOHIICHTPHUPOBAHHOW CEPHOM KUCIOTHI, U3YUCHHE XUMHUYECKHIX
CBOMCTB pa30aBJI€HHON CEPHON KUCIIOTHI, MPOBEACHNUE KaYECTBEHHON PEaKIIUK Ha CYJIb(aT-uOH U
HaOJI0IeHNE TPU3HaKa e€ IPOTEKaHUs; O3HAKOMJICHHUE ¢ (PU3MYECKHMMHU CBOWCTBAMHU a30Ta, pochopa 1 ux



COCTMHEHMH (BO3MOXXHO MCITOJIh30BaHNUE BHICOMATEPHAIOB), 00pa3amMu a30THBIX U (HOChHOPHBIX
ynoOpeHuii; moyuyeHue, coonpanue, pacrio3sHaBaHUE U U3YYCHHUE CBOMCTB aMMHAaKa; MPOBEICHUE
KAaueCTBEHHBIX peaklMii Ha MOH aMMOHHUS U (pocdaT-uoH U U3ydeHHE IPU3HAKOB UX MPOTEKaHMUS,
B3alMO/IEIICTBUE KOHLIEHTPUPOBAHHON a30THON KHUCJIOTHI C MEABIO (BO3MOYXKHO HCII0JIB30BAHNE
BHJICOMATEPHAIIOB); U3yUYE€HUE MOJCIICH KPUCTAIIMISCKUX PEIIETOK anmasa, rpadura, Qymiepena;
03HAKOMJICHHUE C MPOIIECCOM aJICOPOITMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U YCTPOMCTBOM
MPOTUBOTAa3a; MOTy4YeHHEe, COOMpaHKe, PacllO3HABAHHUE U U3YUEHUE CBOMCTB YTIIEKUCIIOTO Ta3a; MPOBEACHHE
KaueCTBEHHBIX peaklnii Ha KapOoHAT- U CHIIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHUS;
03HAKOMJICHHUE C MPOAYKIIMEH CHIIMKATHON MPOMBIIINIEHHOCTH; PEIICHNE YKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«BaxxHelnme HeMeTauIbl U UX COSAUHEHUS».

MeTasibl M HX COeAHMHEHUS

OO01as XxapakTepUCTHKAa XUMUYECKUX IEMEHTOB — METAJUIOB HA OCHOBAaHUU MX MOJIOKEHUS B
[Tepuonuueckoit cucreme xumuueckux 3yemMeHToB [1. 1. MenneneeBa u ctpoenus atoMmoB. CTpoeHue
MeTaJlJI0B. MeTanueckasi CBsI3b U METAJUIMYECKas KpUCTaInYecKas pel€Tka. DJIEKTPOXUMUYECKUH psif
HamnpspDKEHUH MeTauioB. OU3NYEeCKue U XUMHYECKUE CBOMCTBA MeTauioB. OO0IIHe ClIOCOOBI MOTyYeHUS
MeTaisioB. [IoHsATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3alIUTHI MX OT Koppo3uu. CruiaBsl (CTamb,
YYT'YH, JIOPATIOMHHUAN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounbie MeTaibl: TonoxkeHue B [lepronnueckoi cucreme xuMuueckux snemMeHToB J[. . Menaeneena;
CTPOEHHUE UX aTOMOB; HaXOKJeHUeE B pupoae. Puzndeckre 1 XUMHUECKUE CBOICTBA (Ha MpUMEpe HATPUS U
KaJ'II/I}I). OKCI/II[I:I nu I‘I/II[pOKCI/I,Z[BI HanI/I}I 1 KaJiusl. HpI/IMeHeHI/Ie ICJIOYHBIX MCTAJIJIOB U UX CO€I[I/IHCHHI>'I.

[IlenoyHO3eMeNbHBIE METAIUIBI MArHUM M KaJIbLIMi: TTo10keHue B [leproinueckoil cucteMe XMMUYECKUX
anemenToB J[. . MenzeneeBa; CTpo€HHE UX aTOMOB; HaX0XACHUE B IIpupozc. Gu3sndeckrue U XMMHUYECKUe
CBOMCTBAa MarHus M Kayiblus. BaxkHeiimme coequHeHus Kaablusi (OKCUI, THAPOKCHUI, COIH). KECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AnmoMunmii: nonoxxkenue B [lepronnueckoit cucreme xumuueckux anemeHToB . . Menneneena;
CTPOEHHUE aTOMa; HaXOXKJeHUe B pupojae. duznyeckre 1 XuMHUUECKHE CBOMCTBA almfoMUHUSA. AM(OTepHbIE
CBOfICTBa OKCHuJIa u I‘I/I,Z[pOKCI/I,Z[a AJIFOMHUHUA.

Keneszo: nonoxenue B [lepnoauueckoii cucteme xumuieckux ieMeHToB . 1. Menzaeneesa; ctpoeHue
aTOMa; HaXxOXJAeHHe B npupoe. Pusndeckre n XUMHYECKUE CBOMCTBA Xkene3a. OKCUIBL, THAPOKCUABI U COJIH
xene3a(ll) u xxeneza(lll), ux cocras, CBOMCTBA U TIOJIyYCHHE.

XUMHUYECKUH 3KCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METAJIJIOB U CILJIABOB, UX (PM3UUECKUMHU
CBOMCTBAMMU; U3yUYEHHE PE3YJIHTaTOB KOPPO3UH METANIOB (BO3MOXHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB),
0c0OEHHOCTEH B3aMMOICHCTBHSI OKCH/1a KIbLIMs M HATPUS C BOJOH (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEPHAIIOB); UCCIIEOBaHNE CBOMCTB KECTKOM BOJIBI; ITPOIIecca TOPEHHUS JKeye3a B KUCIOPOe
(BO3MOYKHO HCIT0JIb30BAHUE BUJIEOMATEPHUAIIOB); IPU3HAKOB ITPOTEKAHNS KAUECTBEHHBIX PEAKLIMNA HA HOHBI
(Maruwms, KanbIys, aTroMAHMs, TMHKA, sxene3a(ll) u sxenesa(lll), mequ(ll)); nabmroneHue u onvcanue
MPOIIECCOB OKPAIIMBAHMSI JITAMEHU HOHAMU HATPHS, KaJHsl U Kalblius (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); HCCIIEA0BaHNE aM(POTEPHBIX CBOMCTB IMAPOKCUAA aATIOMUHUS U TUAPOKCUIA INHKA,

PCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC «Baxxueinine MeTaniabl U UX COCAUHCHUA.

XuMus M OKpyxKamouas cpeaa

HoBble MaTepuaibl 1 TEXHOJOTMH. BellecTBa 1 MaTepraibl B HOBCEHEBHOM KU3HU YeIOBEKAa. XUMUS U
310poBbe. bezonacHoe ucnoap30BaHne BEIIECTB U XMMUUYECKUX peakuuii B ObITy. [lepBas moMoip mpu
XUMHYCCKUX 0KOraX U OTPABJICHUSAX. OCHOBBEI PKOJIOTHUECKON rpaMOTHOCTH. XUMHYECKOE 3arpsA3HCHUC
OKpYJKaroten cpeasl (mpenenbHas nonyctumas Konientpaius semects — [1/IK). Poxs xumun B pemenun
AKOJIOTUYECKHUX TTPOOIIEM.



[IpupoaHbIe HCTOYHUKH YTIEBOJOPOOB (Yroib, IPUPOIHBIH ra3, HeTh), IPOAYKTHI HX NepepadOTKH, UX
POJIb B OBITY ¥ POMBIIUIEHHOCTH.

XUMHUECKUH 3KCIIEPUMEHT: U3y4eHHE 00pa3loB MaTepUAIIOB (CTEKIIO, CIUIABBI METAIIIIOB, TIOJIMMEPHbIC
MaTepUaIbl).

MexnpeaMeTHbIe CBA3H

Peanu3zanus MeXnpeaMeTHBIX CBA3EH PU U3yUYEHUU XUMHUHU B 9 Kilacce OCYyILECTBISETCS Yepe3
UCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHUM, SBISAIOIINXCS CUCTEMHBIMU /TS
OTJIENBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOT 0 IIuKJIa. Peann3anus MeXnpeaMETHBIX CBA3€H NPU U3y4YECHUN
XMMHUU B 9 KJ1acce OCyIIeCTBISETCS Yepe3 HCI0JIb30BaHUE KaK OOILINX €CTECTBEHHO-HAYYHBIX TOHITUH, TaK U
MTOHATHUM, SBIIAIOIUXCA CUCTEMHBIMU JJIS OTJEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIH (haKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAJIU3, CHHTE3,
KJ1accuuKkanms, MepuoANIHOCTb, HAOMIOACHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, U3MEPEHUE, MOJIEb,
SIBJICHUE, TAPHUKOBBINA d(DPEKT, TEXHOJIOTHS, MATCPUAITBI.

®dusuKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIbl, PAJUOAKTUBHOCTb,
MOJICKYJIa, DJICKTPUICCKUI 3aps]l, TPOBOIHUKH, ITOTYITPOBOIHUKH, JUIIEKTPUKH, (OTOITIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTAINTUYECKAs PEIIETKA,
CIIJIaBHI, (bI/ISI/I‘-IGCKI/Ie BCJINMYHHBI, CAUHUIIBI I/IBMepeHI/I}I, KOCMHNUYECKOC HpOCTpaHCTBO, IIJTIaHCTHI, 3Bé3,Z[BI,
CouHie.

Buonorus: ¢porocuntes, npixanue, obuochepa, 3KocucTeMa, MUHEpaJIbHBIE YA0OPEHHS, MUKPOIJIEMEHTHI,
MaKpORJIEMEHTHI, TUTATEIbHbBIC BEIIECTBA.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOIAEMBbIE, TOILUIHBO,
BOJHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

N3yuenne xumMuu B 9 Ki1acce HaIpaBiIeHO Ha JOCTHXKEHUE 00Y4arOUIMMHUCS JIMYHOCTHBIX, METAIIPEMETHBIX
U TIPEIMETHBIX Pe3yIbTaTOB OCBOCHUS Y4eOHOTO IpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O 00IIIEro 00pa3oBaHUs JOCTUTAIOTCS B XOJI€
0o0ydYeHUsI XMMHH B SIUHCTBE YICOHOM M BOCIIUTATEIILHOM JIeATeIbHOCTH OpraHu3alii B COOTBETCTBHH C
Tpa,Z[I/ILII/IOHHBIMI/I pOCCHﬁCKHMH COI_[I/IOKy.]'H:TypHBIMI/I nu ,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 00YJarOIUXC .

JInaHOCTHBIE pe3ynbTaThl OTPaKal0T CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IIaTpuoTHYECKOr0 BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUUYECKOMY U HAyYHOMY HacleuIo,
MMOHMMAaHUSI 3HAUEHUSI XUMUYECKON HayKH B )KM3HU COBPEMEHHOI0 0OIIECTBA, CIIOCOOHOCTH BIIA/IETh
JOCTOBEPHOU MH(OPMAITUEH O IEPEOBBIX TOCTIKEHUSX U OTKPBITUSX MUPOBOW M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUAX 00 YCTPOHCTBE MUpa U OOIIECTBA;

I'paxxnanckoro BocnuTaHus

2) HpGI[CTaB.HeHI/I}I O COIIMAJIbHBIX HOpMaX n HpaBI/IJIaX MCKIIMYHOCTHBIX OTHOLHCHI/II\/'I B KOJIJICKTHUBCE,
KOMMYHHKATUBHOW KOMITIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIE0BATETBCKOM, TBOPUECKON 1
JIPYTUX BUAAX JIEATEILHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM ACSITEIPHOCTH NP BHITIOJHEHUN
y‘~I€6HBIX, IIO3HABAaTCIIbHBIX 3a4a4, BBIIIOJJHCHUU XUMHUYCCKUX BKCHepI/IMeHTOB, CO3JaHUHN Y‘-I€6HI>IX HpO@KTOB,
CTPEMJICHHSI K B3aUMOTIOHMMAaHHUIO ¥ B3aUMOTIOMOIITH B TIPOIIECCE ITON yueOHOM eI TeIbHOCTH; TOTOBHOCTH
OILICHUBAThHb CBOé IIOBCACHUEC U HOCTYHKI/I CBOHUX TOB&pHH.ICfI C IIO3UIIN HpaBCTBeHHBIX n HpaBOBBIX HOpM C
y4ETOM OCO3HAHUS MMOCIIECACTBUI TTOCTYITKOB;

IleHHOCTH HAYYHOI'0 TO3HAHHUSA

3) MUPOBO33pEHYECKUX IIPEICTABICHUN O BEIIECTBE U XUMUUYECKOM peaKLui, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIOLIMX OCHOBY /ISl IOHUMAaHUS CYyLTHOCTH HAay4YHOU
KapTUHBI MUPA; IPEJCTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPUPOIbI, B3AUMOCBS3IX
YeJI0BEKa C IIPUPOIAHOU CPEAOH, O POJIM XUMHHU B II03HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTeNbHBIX MOTHUBOB, HAIPaBJICHHBIX HA IOJyY€HUE HOBBIX 3HAHUHN 110 XUMHUH, HEOOXOAUMBIX JUIS
00BsICHEHUS Ha0JII0JaeMbIX IIPOIIECCOB U SBJICHUM;

5) no3HaBaTenbHON, MHOOPMAITMOHHON M YUTATENBCKOM KYIbTYpPhI, B TOM YHCIIE HABBIKOB
CaMOCTOSITENTbHOU Pa0OThI ¢ Y4eOHBIMU TEKCTAMH, CIPABOYHOM JTUTEPATYPO, JOCTYITHBIMH TEXHUYECKUMU
cpeacTBaMu MH()OPMAITMOHHBIX TEXHOJIOTUH;

6) nHTEepeca K 00yYEHUIO U TTO3HAHUIO, TI0003HATETLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pazoBaHMIO, TPOEKTHON M UCCIIEOBATENBLCKOM EATETbHOCTH, K 0CO3HAHHOMY BBIOOPY

HaIpaBJICHHOCTU M YPOBHS 00y4eHUs B JaJIbHEHIIEM;

®opMHUPOBaHUS KYJIbTYPbI 310POBbSI

7) OCO3HaHHUA ICHHOCTHU KU3HU, OTBECTCTBCHHOI'O OTHOIICHU K CBOCMY 310POBbI0, YCTAHOBKHU Ha
3JI0pOBBIIl 00pa3 )KU3HU, OCO3HAHUS TOCIEACTBUN M HEMIPUATHUS BPEAHBIX IPUBBIUEK (YIOTpEOIeHUS
QJIKOTOJI5, HAPKOTHKOB, KypPEHHsI), HEOOXOTUMOCTH COOIIOICHHUS TTPaBUII 0€30MaCHOCTH MPH 0OpaIeHUH C
XUMAYECKHMH BEIIECTBAMH B OBITY ¥ pealbHOW KHU3HH,

TpyaoBoro BOCIUTAHUSA
8) uHTEepeca K MPaKTUYECKOMY U3YUYEHUIO MPoQeccuii 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 TOTPEOHOCTE; YCIICIITHOM
npoecCHOHAEHOM IeATEIBHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHUH; TOTOBHOCTh a/IallTUPOBATHCS B
npodeCCHOHATILHOMN Cpejie;

IKOJI0rH4€CKOro0 BOCIIUTAHUS

9) sKO0JIOrMYECKH 1eI1ecO000pa3HOro OTHOLIEHHS K MPUPO/Ie KaK HCTOYHUKY JKU3HH Ha 3emJie, OCHOBE €€
CYIICCTBOBAaHUA, MTOHUMAHUA ICHHOCTH 310POBOI0 U 6€3OHaCHOI‘O 06pa3a KHN3HHU, OTBCTCTBECHHOI'O
OTHOIIECHUS K COOCTBEHHOMY (DPU3MUECKOMY U MICUXUUYECKOMY 3/I0pPOBbIO, OCO3ZHAHUSI LIEGHHOCTH COOIOCHUS
MpaBWJI OE30MACHOTO TIOBEIEHUS IPU PabOTe ¢ BEHIECTBAMH, a TAKXKE B CUTYAIIHIX, YTPOKAIOIINX 3JOPOBBIO
W SKU3HH JIIOJICH;

10) cnocoOHOCTH MPUMEHATD 3HAHMSL, TOJTydaeMble IPU U3YUYECHUH XUMUH, JUTs pEILICHHs 3a/1a4, CBSI3aHHBIX
C OKpY>Karoller NpupoIHON CPeI0i, TOBBIIIEHUS YPOBHS 9KOJIOTUYECKON KyIbTYpPbl, 0OCOZHAHUS
r100aJIbHOTO XapaKTepa 3KOJIOTUIECKUX MPOOJIEM U ITyTEH MX PELICHUs IIOCPEICTBOM METOI0B XuMuu; 11)
HKOJIOTMYECKOT0 MBILIUICHUS, YMEHUS PYKOBOACTBOBATHCA UM B IIO3HABATENIbHON, KOMMYHUKATUBHOM U

COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeMETHBIX pe3yIbTaTOB BRIJACISAIOT 3HAYUMBIE JJ1s1 (JOPMHUPOBAHUS MHUPOBO33PEHUS
oOIIeHaYYHBIE TIOHATHUS (3aKOH, TEOPHs, TPUHIIUIL, TUIIOTE3a, PaKT, CHCTEMA, MPOIIeCC, IKCIIEPUMEHT U JIp.),
KOTOPLIC UCTIOJIB3YIOTCSA B €CCTCCTBCHHO-HAYUYHbBIX yLI€6HBIX npeaMeTax U NO3BOJIAOT HA OCHOBC 3HAHUU U3
ATHX TPEAMETOB (DOPMHUPOBATH MPEICTABICHHUE O LIEJIOCTHON HAyYHON KapTHHE MUDPA, U YHHUBEPCATbHBIC
y4ueOHbIe AeCTBUA (ITO3HABATEIIbHBIC, KOMMYHUKATHBHBIC, PETYJISITUBHBIC), KOTOPhIE 00ECTIEYMBAIOT
(dbopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIIbHOMY TUTAHUPOBAHHIO U OCYIIIECTBICHHIO YICOHOH
ACATCIIBHOCTH.

MetanpeameTHble pe3ynbTaThl OCBOCHHS 00pa30BaTeIbHON MPOrPaMMBI 110 XUMUU OTPAXkKarOT OBJIa/ICHUE
YHUBEPCATbHBIMU MTO3HABATEIBHBIMU JICWCTBUSMH, B TOM YHCIIE:

ba3oBbIMM JJOrHYeCKUMMU JeHCTBUAMH

1) ymMmeHHEeM UCIIOTh30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TTPH OCBOCHHUH 3HAHUHN: PACKPBIBATh CMBICIT
XUMUYECKUX TTOHATUH (BBIIETATH X XapaKTepHbIC MPU3HAKH, YCTAaHABINBATH B3aUMOCBS3b C APYTHMHU
MTOHSTHSIMH ), UCTIOJIH30BATh MOHATHS JJIs1 OOBSICHEHUS OTACIBHBIX ()aKTOB U SBJICHH; BRIOUPATh OCHOBAHUS
Y KPUTEPHUH IS KTacCH(UKAIIMN XUMHYECKHX BEIIECTB M XUMHUECKUX PEAKIINi; YCTaHABINBATh MPUUYNHHO-
CJICICTBEHHBIC CBSI3U MEKIY 00OBEKTaMU U3yUEHUS, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHEIC,
JeAYKTUBHBIE, 10 aHAJIOTHHN ); JIEIaTh BBIBOJIBI M 3aKJIIOUCHHS;

2) yMeHHEeM MPUMEHSATH B MPOIECCE TTO3HAHUS MOHATHSI (TPEAMETHBIC U METANPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCIIOJIH3YEMbIE B XUMHH, MPEOOPA30BBIBATH MIUPOKO MPUMEHIEMBIC B
XUMHUHU MOJICIIBHBIC TTPEICTABJICHHS] — XUMHYECKUH 3HAK (CMMBOJI 3JIEMEHTA), XUMHUIecKas opmysa u
ypaBHEHHE XUMUYECKON PEaKIIU — TPHU PEIICHUH YIeOHO-TI03HABATEIbHBIX 33/1a4; C YIETOM dTUX
MOJIETbHBIX MPEACTABICHUH BBIABIIATH U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKU U3y4aeMbIX
00BEKTOB— XMMHUYECKHX BEIICCTB M XUMHUYECKUX PEAKIINi; BBISBIISATH 00IINE 3aKOHOMEPHOCTH, TPUUYUHHO-
CJICICTBEHHBIE CBSI3U U MPOTHUBOPEUHUS B U3YyUAEMbIX MPOIECCAX U ABJICHUAX; MPEJIaraTb KpUTEPUU IJIst
BBISIBIICHUSI 3TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUHIA; CAMOCTOSTEIHLHO BRIOUPATH CITOCOO PEIICHHS YIeOHOM
3a/1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS, BEIOMpATh HanboJee MOAXOIAIINN C YIETOM
CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPHEB);

Ba3oBbpIMH HccIe10BaTEILCKUMH JeHCTBUAMHU



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

4) npuoOpeTeHue onbITa Mo MJIAHUPOBAHUIO, OPTaHU3ALUU U TPOBEACHUIO YICHUYECKUX IKCTIEPUMEHTOB!
yYMEHHE HaOII01aTh 3a X0JJ0M IPOIlecca, CAMOCTOATEIBHO IPOTHO3UPOBATh €T0 PE3yibTaT, (GopMyIupoBaTh
000011IeHHsT ¥ BBIBOIBI [0 pe3yJIbTaTaM IPOBEIEHHOTO OIIBITa, UCCIIEAOBAHMS, COCTABISTE OTYET O
IpojieTIaHHOM paboTe;

PadoToii ¢ nungopmanueit

5) yMeHueM BBIOMPATh, AaHATM3UPOBATh U UHTEPIIPETUPOBATh MHPOPMAIIMIO PA3THYHBIX BUIOB U (PopM
MIpe/ICTaBJICHHUS], TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (HAy4YHO-TIOMYJISIpHAS TUTEpaTypa XUMUUECKOTO
coJiep>KaHus, CIIpaBOYHbIE MocoOus, pecypcbl IHTepHETa); KpUTHUECKH OLIEHUBATh MPOTHUBOPEUYUBYIO 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 TO3HABATENbHBIX 3314 OTpe
-JIe7IEHHOTO0 TUIA; MPUOOPETEHHE OMbITa B 00JIACTH UCTIOIb30BaHUS NHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUH, OBJIa/IeHNE KYJIbTYpOil aKTUBHOTO UCIIOJIb30BAHUS PA3IMUHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITENILHO BHIOMPATh ONTUMAIBHYIO (POpPMY MpecTaBIeHHs] HHPOPMALMK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECIOKHBIMH CXEeMaMH, [uarpaMmmamu, IpyrumMu popmamu rpa@uku 1 ux
KOMOMHAIMSIMH;

7) yMEHHEM UCIOIB30BaTh U aHAJIM3UPOBATH B IpoLiecce YYEOHOM U HCCIIeI0BaTENbCKON NeSTEIbHOCTH
MH(OPMALIHIO O BIUSIHUY TPOMBIIIIEHHOCTH, CEJIBCKOT0 X034HCTBA U TPAHCIIOPTa Ha COCTOSTHUE
OKpY>KaroIler NpUPOTHON CPEIbI;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH /1€l CTBUSIMH

8) yMeHHeM 3a/1aBaTh BOIIPOCHI (B XOJI€ TMAJIOTA H/WITH TUCKYCCHH) TIO CYIIIECTBY 00CYXKIaeMOil TeMBI,
(bopMyIHPOBATH CBOU MPEATIOKEHHSI OTHOCHTEIHHO BBHITIOJHEHUS IPEJIOKEHHOH 3a/1a4H;

9) npuoOpeTeHue ONbITa MPE3CHTAIIMH PE3YIIbTATOB BHIMOJIHEHUS XUMHUECKOTO HKCIICPUMEHTA
(J1abopaTOPHOTO OIBITA, TAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIIECTB, YICOHOTO MPOEKTA);

10) 3anHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMHU MTO3HABATEIILHON M HCCIIEI0BATEIbCKON
JEeSTeTbHOCTH TIPU PEIICHUN BOSHUKAIOIIUX MPOOJIeM Ha OCHOBE y4E€Ta OOIIMX HHTEPECOB U COTIIAaCOBAHUS
no3unui (00CyXIeHUsI, 0OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIIMS COBMECTHBIX JICHCTBUH,
oTpesieNieHUe KPUTEPUEB TI0 OIICHKE KA4eCTBA BHITIOJHEHHOU PabOTHI U 1Ip.);

YHuBepcaTbHBIMH PEryJIATHBHBIMH 1€l CTBUSIMH

11) ymeHuEM CaMOCTOATENHHO ONPEIEISTh LETH JeSTEIIbHOCTH, ITIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M MMPH HEOOXOUMOCTH KOPPEKTHPOBATH CBOIO JICATCIILHOCTh, BHIOMPATh HanboIIee
3¢ (heKTHBHBIE CTIOCOOBI pElICHHs YI€OHBIX U MIO3HABATEIBHBIX 33124, CAMOCTOSTEIILHO COCTABIISAThH WITH
KOPPEKTUPOBAThH MPETIOKEHHBIN aJITOPUTM JACHUCTBUIM MPH BBINOJIHEHUHU 3aJaHUN C YIETOM TOTYyUECHUS
HOBBIX 3HAHUH 00 M3y4yaeMbIX 00BEKTAaX — BEIECTBAX U PEAKIIUAIX; OI[CHUBATh COOTBETCTBUE MOTy4YEHHOTO
pe3yJibrata 3asBJICHHON IEIIH;

12) ymMmeHUEM HCTIONB30BaTh U aHATH3UPOBATH KOHTEKCTHI, TIpeJIaracMble B YCIOBHUH 3a/IaHUN.

INPEAMETHBIE PE3YJIBTATbHI

B cocraBe npeaMeTHBIX Pe3yabTaTOB 110 OCBOSHUIO 0053aTENLHOTO COACPKAHMSI, YCTAHOBICHHOTO JAHHON
MIPUMEPHON pabouel MporpaMMoid, BBIJICSIOT: OCBOCHHBIE 00YJaONTUMUCS HaAYyIHBIC 3HAHUS, YMEHUS U
CHOCOOBI IeHCcTBUH, cielMrUIecKue Ui PEAMETHON 001acTH « XUMUS», BUBI JESTEILHOCTH 110
MOJIYYEHUIO0 HOBOTO 3HAHWUS, €0 WHTEPIIPETAIIMH, TPEOOPa30BaHUIO U TPUMEHEHHUIO B Pa3IMYHbIX yUECOHBIX U
HOBBIX CUTYallUsIX.



IIpeameTHbIe pe3yNbTaThl IPEACTABICHBI OTPAXKAIOT CPOPMUPOBAHHOCTD Yy O0YUAIOIUXCS CIEAYIOMINX
YMCHHM:

1) packpvisams cmbici OCHOBHBIX XUMUYECKUX TIOHSITHH: XUMUYECKUI 2JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, ITPOCTOE BELLECTBO, CII0AKHOE BELIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEILHOCTD, CTEIIEHD
OKUCJICHUS, XUMUYECKasl PEAKIIHs, XUMUIECKasl CBsI3b, TEIUIOBOU d((DEKT peakiiuu, MOJIb, MOJISIPHBIH 00BEM,
PacTBOP; AIIEKTPOIUTHL, HEANIEKTPOIUTHI, HIEKTPOIUTHUECKAs TUCCOLIUALUS, peaKIIM1 HOHHOTO 0OMeHa,
KaTaJln3aTop, XUMHUUYECKOE paBHOBECHE, 0OpaTHUMbIe U HEOOpaTHUMbIe PEAKIIMU, OKUCIUTEIbHO-
BOCCTAaHOBUTENbHBIE PEAKIINH, OKUCIUTEh, BOCCTAHOBUTENb, OKUCICHIE U BOCCTAHOBJICHHE, aJNIOTPOTIHS,
aM(pOTEepHOCTh, XUMHYECKas CBS3h (KOBAJICHTHAS, NOHHAS, METAJNIMYECKAs ), KpUCTAILTNYECKas periéTka,
KOPpO3Hs METAJIJIOB, CIUIaBbl; CKOPOCTh XUMUYECKOM PEaKIuu, MPeAebHO JOMYCTUMAas KOHIICHTPAIHs
(ITAK) BemiecTBa;

2) unmoCmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKUX TOHITUH (CM. 1. 1) ¥ IPUMEHATH STH HOHSITHS
MIPU OMKMCAHUM BEUIECTB U UX MPEBPALICHUN;

3) ucnonvszosames XUMUIECKYIO CUMBOJIMKY ISl COCTABJICHUS (DOPMYIT BEIIECTB U YPABHEHUH XUMUYIECKUX
peaKLuii;

4) onpedensimb BaJCHTHOCTD M CTETICHb OKMCICHUS XUMUYIECKUX DJIEMEHTOB B COCAMHEHHSX PA3IMIHOTO
COCTaBa; MPUHAIJICKHOCTD BEIIECTB K ONPEIeIIEHHOMY KIIacCy COeIMHEHHH 1Mo (opMyam; BUJI XUMHUYECKOH
CBsI3M (KOBaJEHTHAs, MOHHAS, METAJJINYECKasi) B HEOPraHUUECKUX COSAMHEHMSIX; 3apsil HOHA 0 XUMUYECKOM
dbopMyIie; XxapakTep cpeabl B BOAHBIX PACTBOpPaX HEOPTaHUUECKUX COSAMHEHUMA, THUIT KPUCTATTHIECKOM
PEIIETKH KOHKPETHOTO BEIECTBA;

5) packpwisamo cmuica Tlepuoauueckoro 3akona [I. V. MeneneeBa u IeMOHCTPUPOBATH €T0 MOHUMAHHE:
OTMCHIBATh U XapaKTepu3oBaTh TabauuHyto hopmy Ileproanyueckoil cucreMbl XUMUYECKUX JIEMEHTOB:
pasnuuaTh MOHATHUS «TJ1aBHas nmoAarpynna (A-rpymma)» u «rmodounas noarpynna (b-rpymnma)y, Mansie u
OoJbIIME TIEPUO/IBI; COOTHOCUTH 0003HAUEHUSI, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabIUIIe, C YUCIIOBBIMU
XapaKTepUCTHUKAMU CTPOCHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsi siipa, 001iee 4ucio
3JIEKTPOHOB U PACHPEIENICHHE UX MO ANEKTPOHHBIM CIIOSIM); OOBSICHATH 00IIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COEIMHEHUI B MpejiesiaX MaJibIX EPUOI0B U TJIaBHBIX MOATPYIII C
y4ETOM CTPOCHUS UX ATOMOB;

6) kraccuguyuposames XUMUUYECKUE JICMEHThI, HEOPTAHUYIECKUE BEIIECTBA; XMMUYECKUE Peakiiu (110
YHCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEILECTB, MO TEIIOBOMY 3P PEKTY, 10 H3MEHEHHUIO CTETICHEH
OKHCJICHUS XMMHUYECKUX 3JIEMEHTOB);

7) xapaxmepuz06ams (ONMCHIBATh) OOIIUE U CTICIH(PUISCKUE XMMUYECKUE CBOMCTBA IIPOCTHIX U CIOXKHBIX
BELIECTB, MOATBEPK/as ONUCAHUE TPUMEPAMHU MOJIEKYJIIPHBIX M HOHHBIX YpaBHEHUIN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUN;

8) cocmasnsime ypaBHEHHS SIICKTPOIUTHUCCKON TUCCOIMAIIMN KUCIIOT, IEJI0YEH U COJICH; MOJIHBIC U
COKpaIlEHHbIC YPAaBHEHUS peakIiil HOHHOTO 0OMEHa; YpaBHEHUS peaKIfii, MOATBEPKIAIOIINX
CYLIECTBOBAaHHE F€HETUUYECKOI CBSI3M MEXK/y BEIIECTBAMU PA3JIUYHBIX KJIACCOB;

9) packpwisams cywHOCHb OKUCIUTETHLHO-BOCCTAHOBUTEIBHBIX PEAKLIUIT MOCPEICTBOM COCTABIICHUS
AIEKTPOHHOTO OallaHca 3TUX PeaKLIUid;

10) npoerno3zuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS; BOBMOKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

11) ebiuucisimes OTHOCUTEIBLHYIO MOJICKYJISIPHYIO i MOJISIPHYIO MACChl BELIECTB; MACCOBYIO JOJTIO
XMUMHYECKOT'0 3JIEMEHTA 10 (GOpMYJie COSMHEHUS; MACCOBYIO JIOJIIO0 BEIIECTBA B PACTBOPE; IPOBOIUTH
pacuéThl 10 ypaBHEHUIO XMMUYECKOM peaklnu;

12) credoeams mpaBuiIaM NOJIB30BAaHUS XUMHUYECKOM MTOCYI0N H J1a00PaTOPHBIM 000PYIOBAHUEM, a TAKKE
npaBHiIaM oOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMU 110 BBIITOJIHEHUIO Ta0OPATOPHBIX



XUMHUYECKHUX OTBITOB IO TIOJYUYCHHUIO M COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa M YTIJIEKUCIIOTO Ta3a);

13) npoeodums peakuuu, MOATBEPKAAIONINE KaUeCTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATh
OTIBITHBIM TTYTEM XJIOpUI-, OpOMHI-, HOAK -, KapOOHaT-, hocdar-, CHIUKAT-, CyIb(aT-, THIAPOKCUI-HOHBI,
KaTHOHBI aMMOHWMSI U MOHBI H3YUYEHHBIX METAIJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPaX HEOPTaHUUECKUX
BEIIECTB;

14) npumersims OCHOBHBIE OTIEPALUHN MBICIIUTEIBHOM JeITEIbHOCTH — aHAJIU3 U CHHTE3, CPaBHEHHE,
0000111eHIE, CUCTEeMATH3AIINIO, BBISIBIICHHE TPUYNHHO-CIICICTBEHHBIX CBS3€H — JUI U3yUSHHSI CBOMCTB
BELIECTB U XUMUYECKHUX PEaKIINil; €CTeCTBEHHO-HAyYHbIe METO bl IO3HAHUS — HA0II0/IeHNE, U3MEPEHUE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (peasibHbIA U MBICICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

Ne
n/n

HanmeHoBaHue pa3ie/noB u
TeM NPOrpaMMbl

KosnuecTBo yacon

BCEero

KOHTPOJIbHbIE
paboTbl

NpaKTHYeCKHe
paboTbl

Jara
H3y4eHHst

Buabl gesitesibHOCTH

Buasi,

hopmbl
KOHTPOJIsA

JJeKTpoHHbIe (LU POBbIE) 00pa3oBaTeIbHbIC
pecypcbl

Pazn

e 1. BemecTBo 1 XUMHYECKHE peakuuu

1.1.

IloBTOpenue u yriryéaenue
3HAHUIT OCHOBHBIX Pa3/IesIoB
Kypca 8 kiacca

5

XapakTepu3oBaTh XMMHYECKUE SIIEMEHTBI IEPBBIX TPEX MEPUOOB,
KaJTHsl ¥ KaIbIus [0 UX IooeHuo B [leproamdeckoii cucteme /1.
U. Menpeneena;

KnaccuguimpoBatb 1 Ha3bIBaTh HEOPraHUYECKHE BEIIECTBA
U3y4EHHBIX KJI1aCCOB;

OmnuchIBaTh 00IIHE XUMUYECKUE CBOICTBA BEILIECTB Pa3IHYHBIX
KJIaCCOB, TIOATBEPIK/IaTh CBOMCTBA MPUMEPAMU MOJIEKYIISAPHBIX
YPaBHEHMI XUMUYECKHX PEAKIIUil;

Onpenenars BUJ XMMUYECKOH CBSI3U ¥ THI KPHUCTAJIMYECKON
PEIIETKY BELIECTBA;

ITporuosupoBath CBOICTBa BELIECTB B 3aBUCHMOCTH OT UX CTPOEHHS;
BericTpanBaTh pa3BEPHYTHIEC MICHMEHHBIE U YCTHBIE OTBETHI C OIOPOH
Ha HH(OPMAIHIO U3 y4eOHNKA U CIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
HCIOJIB30BaTh U3y4YEHHBIN NOHATUIHBIN anmapaT Kypca XMUMUHM;
Vcnonb30BaTh IpH BHITIONHEHNH yIeOHBIX 3a/IaHUIH U B IIPOLIEcce
HCCIIE/I0BATENIbCKON JeSTENbHOCTH HayYHO-TIOMY/IIPHYIO IUTEPaTypy
XMMHMYECKOTO COZIEPKaHMs, CIIPABOYHBIE MATEPUAIBL, PECYPCHI
Wurepuera;

TecTtupoBanue;

https://interneturok.ru/lesson/chemistry/8-
klass/bpervonachalnye-himicheskie-
predstavleniyab/himicheskaya-formula-veschestva?
seconds=0
https://resh.edu.ru/subject/lesson/2104/main/

1.2

OcHOBHbIE 32KOHOMEPHOCTH
XHMH4YECKHX peaKuuii

PackpbIBaTh CMBICT H3y4aeMbIX MOHATHH U IPUMEHSTh STU HOHSITHS
IIPH OIIMCAHUU CBOWCTB BELIECTB M MX MPEBPAILCHUIA;
KrnaccuduuupoBars XUMHYECKHE PEAKIMH MO PA3ITHYHBIM
TIpU3HAKaM;

YcraHaBiIMBaTh 3aBUCHMOCTh CKOPOCTH XMMHYECKON PEAaKIUH OT
Pa3InyYHBIX (haKTOPOB;

IIporuo3upoBath BO3MOXKHOCTH MPOTEKAHHST XUMHIECKHX
MIPEBPALICHUN B Pa3JIMYHbBIX YCIOBHSX;

OrnpenensTh OKUCIUTENb U BoccTaHOBUTENb B OBP;

CoCTaBIsATh NEKTPOHHBIH OaTaHC peaKLuu;

TIpou3BOIUTH BHIUKMCIICHHS 110 XUMUYECKUM YPaBHEHHSIM;
BricTpanBath pa3BEpHYThIC THCEMEHHBIC M YCTHBIE OTBETHI C OLIOPO
Ha HHGOPMAIKIO U3 y4eOHHKA U CIIPAaBOYHBIX MATEPHAIIOB, TPAMOTHO
UCIIOJIB30BaTh U3y4YCHHBIN MOHATHIHBIIN anmnapaT Kypca XHMUH;
Hcnonk30BaTh NpH BHIMOIHEHUH Y4EOHBIX 3aJaHHI U B ITpoLecce
UCCIIE/IOBATENIBCKON JESTENBHOCTH HAyYHO-TIOMY IIPHYIO TUTEPaTypy
XMMHYECKOTO COZICPIKaHHs, CIIPABOYHBIC MaTEPUAIbI, PECYPChI
Wurepuera;

YcTHbIi
ompoc;
TTuceMeHHbII
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/2437/main/
https://resh.edu.ru/subject/lesson/2102/main/
https://resh.edu.ru/subject/lesson/2103/main/




1.3. | DaekrponmTHuecKas 8 PackpbIBaTh CMBICT U3y4aeMbIX MOHSATHH, @ TAKXKE CMBICI TEOPHU VYerHblit https://resh.edu.ru/subject/lesson/1518/main/
auccounanus. XuMu4ecKue 9NEKTPOIUTHYCCKOI IUCCOLMALIHN; orpoc; https://resh.edu.ru/subject/lesson/1518/main/
peakuuu B pacTBopax OOBACHATH IPUYKHBI HJIEKTPOIPOBOHOCTH BOAHBIX PACTBOPOB; IMucemennsiii | https://resh.edu.ru/subject/lesson/1603/main/

CocTaBIisiTh ypaBHEHHS! IUCCOLMALINN KUCIIOT, IIENI0Yei U Colei, KOHTPOJIb; https://resh.edu.ru/subject/lesson/3123/main/
TIOJIHBIC M COKPAIIEHHBIC HOHHbIC YPABHEHHS XUMIIECKUX PEaKIHit Kontponenas | https://resh.edu.ru/subject/lesson/1606/main/
HOHHOTO 00MEHa,; pa6ora; https://resh.edu.ru/subject/lesson/2101/main/
InaHApOBATH U OCYILECTBIIATD HA PAKTHKE XMMHYECKHE 3auer;

9KCIIEPUMEHTbI, TIPOBOJUTH HAOIIOACHHS, IeI1aTh BHIBOIBI 110 IpakTiyeckas

pe3yJIbTaTaM dKCIIePHMEHTA,; pabora;

CrenoBathb npaBmiaM 6e30macHoil paboTsl B 1ab0paTOpUH NpH TectupoBanue;

HCIIOB30BAHIN XHUMIYECKOH TOCY B! i 000PYI0BaHHS;

TIpOH3BOAMTH BHIMHCIICHHUS 10 XUMHYECKIM YPAaBHEHHUSIM;

BbicTpanBath pa3BEPHYTHIC MHCbMEHHbIC H YCTHBIE OTBETHI € OMOPOi

Ha HHOOPMALHIO U3 Y4eOHUKA H CIIPABOYHBIX MATEPHAJIOB, TPAMOTHO

HCIIOJIb30BATh N3YYCHHBIN TOHSTHIHBIN aIlliapat Kypca XMMHH;

Vcronb30Bath NPH BBIONHEHHH YIeOHBIX 3a/[aHHI U B IPOLIECCe

HCCIIE/I0BATENBCKON ASATEIbHOCTH HAYYHO-IONYIIPHYIO JINTEPATYPy

XUMHYECKOTO COJCPIKAHMS, CIPABOYHBIC MATEPUAIIBI, PECYPCHI

Nutepuera;

Hroro no paszpeny 17

Pa3pnen 2. Hemera/uibl M MX COeMHEHHSI

2.1. | O0wmas xapaKTepucTuKa 5 OGBbsCHATH 001IHE 3AKOHOMEPHOCTH B H3MEHECHUH CBOMCTB VYcrHsri https://resh.edu.ru/subject/lesson/2075/main/
XHMHYECKHX JJIEMEHTOB HEMETAJUIOB M MX COCAMHEHMIi B PE/eax MajlblX IEPHOIOB 1 ompoc; https://resh.edu.ru/subject/lesson/2075/main/
VIIA-rpynnsl I'asorenst TIIaBHBIX nOArpyn Ileproauueckoil CUCTEMbl XUMUYECKHUX ITuceMeHHbIi

9JIEMCHTOB C y4ETOM CTPOCHHS HX aTOMOB; KOHTPOJIb;
XapakTepr30Bath (PU3HUECKHE H XHMHYECKHE CBOHUCTBA IPOCTHIX KourponbHas
BEILIECTB IAJIOreHOB (Ha MPUMEPE XJIOPa) U CIIOXKHBIX BEIIECTB pabora;
(XJI0pOBOOPO/IA, XJIOPHIA HATPUSL), CIIOCOOBI UX MONYYEHHUS, 3auer;
NPHMEHEHHE 1 3HAYCHHE B IIPUPOJIC M XKM3HHU YEIIOBEKa; IpakTiyeckas
OnpezensiTh TanoreHu/-HOHbI B PACTBOPE; pabora;

I1nannpoBaTh U OCYIECTBIIAT HA NPAKTHKE XMMHYECKHE
9KCIIEPHMEHTHI, IPOBOAUTH HAOIIOACHHS, IeIaTh BEIBOABI IO
pe3yJIbTaTaM dKCIEPHUMEHTa;

CrezroBath npaBuiiaM 6€30I1acHOM PadOTHI B JIAOOPATOPHH MPH
HCIONBE30BAHUH XHUMUYECKOH IIOCY Il B 000PYIOBAHIS;
BeicTpanBath pa3BEpHyThIE THCHMEHHBIE H YCTHBIE OTBETHI C OIIOPOI
Ha HH(OPMAIHIO U3 yIeOHNKA U CIIPABOYHBIX MAaTEPHAJIOB, TPAMOTHO
HCIOJIB30BaTh U3y4YEHHBIN NOHATUIHBIHN anmapaT Kypca XMMUM;
Vcnonb30BaTh pH BHITIONHEHNH yIeOHBIX 3a/IaHUH U B IIpoIiecce
HCCIIe/I0BATENIbCKON JIeSTENBbHOCTH Hay4YHO-TIOMY/IIPHYIO IUTEPaTypy
XHMHYECKOTO COJIEpKaHusl, CIIPABOYHBIE MATEPUAIIBI, PECYPChI
Nutepuera;




2.2.

O0mas xapaKkTepucTHKA
XHMHYECKHX YJIEMEHTOB
VIA-rpynnsi. Cepa u eé
COeIMHEeHHsT

OOBACHATH 00IIHE 3AKOHOMEPHOCTH B H3MEHEHUH CBOHCTB
3neMeHTOoB VIA-TPYIIBI ¥ MX COSIMHEHUH C YUETOM CTPOCHHS UX
aTOMOB;

XapakTepu30BaTh (PU3MIECKHE U XHMUIECKHE CBOHCTBA IPOCTOTO
BEIIeCTBA CEpPHI U €€ COeANHEHUH (CepOBOIOPOAA, OKCHIOB CEPEL,
CEepHOH KHCIIOTHI, CyIb(}aToB), CIOCOOBI HX MOIYYCHHS, IPHIMEHCHHE 1]
3HAYCHHE B IPHPOJIC U KH3HHU UEIIOBEKA,

OrnpenensTs HaMU4KE CyIb()aT-HOHOB B PaCTBOPE;

OOBSICHATD CYITHOCTH SKOIOTMYECKUX IPOOIeM, CBSI3aHHEIX C
nepepabOoTKOl COeMMHEHHUI Cephl;

[InannpoBaTh U OCYIIECTBIIAT HA IPAKTHKE XUMHICCKHE
9KCIIEPHMEHTHI, IPOBOAUTH HAOIIOACHHS, IeIaTh BEIBOABI IO
pe3yJIbTaTaM dKCIePHMEHTa;

CrnenoBath npaBuiaM 6e30MacHO paboThI B TaOOpaTOpUH IPH
HCIONB30BAHUH XUMIYECKOH IIOCY Il B 000PYIOBAHIIS;
IIpon3BouTh BBIYKCIECHNUS 110 XUMHUYECKIM yPaBHEHUSM;
Vcronb30BaTh PH BBIMOIHEHHN YYEOHBIX 3a1aHNH TEKCTBI
y4eOHuKa, cripaBounble Matepuaisl (ITepuoguueckyto cucremy
xuMuueckux sementoB [l. 1. MenzeneeBa, TabIHIly pacTBOPUMOCTH
KHCIIOT, OCHOBaHUI U cosieil B BOJIE, 2IEKTPOXHMUUECKUH sz
HaIpsHKCHUH METasuioB);

Vcrionb30BaTh PH BBIMOIHEHNN YYEOHBIX 3a1aHUI U B TIpoLiecce
HCCIIe/I0BAaTENIbCKON JeSTENbHOCTH Hay4YHO-TIOMY/IIPHYIO IUTEPaTypy
XHUMHYECKOTO COJIEpKaHusl, CIIPABOYHBIE MATEPUAIIBI, PECYPChI
HnrepHera:

YcTHbIi
ompoc;
IIucemeHHbIN
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/2434/main/
https://resh.edu.ru/subject/lesson/2434/main/
https://resh.edu.ru/subject/lesson/2076/main/
https://resh.edu.ru/subject/lesson/2077/main/

2.3.

O01mas xapakTepucTHKAa
XHMHYECKHX 3JIeMeHTOB VA-
rpynnsl. A3or, pocop u ux
coeIHHeHHst

OOBbsCHATH 00LIIE 3AKOHOMEPHOCTH B H3MEHECHNH CBOMCTB
91eMeHTOB V A-TPYIIIBI ¥ NX COSAMHEHHIA C Y4ETOM CTPOCHHS HX
aTOMOB;

XapakTepu30BaTh (PU3MYCCKHUE M XUMUIECKHIE CBOHCTBA IIPOCTHIX
BeliecTB a30ta u (ocdopa u ux coeAHHeHHIT (aMMuaKa, coneit
aMMOHHS, a30THOU KUCIIOTHI, HUTPaToB, okcuna docdopa(V) u
(bochopHOii KHCITOTE, HochaToB), CIOCOOBI UX HOTYICHHS,
MPUMEHCHHE H 3HAYCHHE B TIPHPOJIC U )KU3HH YEJIOBEKa;
Omnpenenstb HOHbI aMMOHUS U pOCc(haT-HOHBI B PACTBOPE;
OOBACHATD CYIHOCTb 3KOJOTMYECKUX TTPOOIIEM, CBSI3aHHBIX C
HaX0X/ICHHEM COeIHHEHHHT a30Ta 1 (hochopa B OKpyKaroLIei cpeje;
IT1aHMpOBaTh M OCYIIECTBIATD HA MIPAKTHKE XUMHYECKUE
9KCIEPUMEHTBI, MPOBOAHUTH HAOIIOCHHS, JIENIATh BBIBOJIBI IO
pesyibTaTaM KCIEPHMEHTa;

CrezroBath npaBuiiaM 6€30I1acHOI PadOTHI B JIAOOPATOPHH MPH
UCIIONIb30BAaHUHM XUMHYECKOIT IOCY bl ¥ 000pYyI0BAHNS;
ITpon3BOIMTH BEIYHCIICHUS 110 XHMUYECKHM YPaBHEHHUSM;
Vcrionb30BaTh IPH BBIMOIHEHUN YUeOHBIX 3a1aHNH TEKCTHI
y4eOHHKa, CIIPaBOYHBIC MAaTePHAIBI (TIEPHOJUYECKYIO CHCTEMY
XUMu4Ieckux snemenToB [I. 1. MenzeneeBa, Tabmily pacTBOPUMOCTH
KHUCIIOT, OCHOBAHHII M COJICH B BOJIC, DICKTPOXUMHYECKUHI PsiT
HAIPSDKCHUIT METAILIOB);

Vcrionb30BaTh IPH BBIMOIHEHHHN YYeOHBIX 3a1aHMM U B IpoLecce
HCCIIC0BATEIBCKOM ESITENbHOCTH HayYHO-TIONMYIISIPHYIO JINTEPaTypy
XUMHYECKOTO COJCPIKAHMS, CIPABOYHBIC MATEPUAIIBI, PECYPCHI

Nurenuera-

3auer;
IIpakTuyeckas
paborta;
TectupoBanue;

https://resh.edu.ru/subject/lesson/2078/main/
https://resh.edu.ru/subject/lesson/2078/main/
https://resh.edu.ru/subject/lesson/2078/main/
https://resh.edu.ru/subject/lesson/2078/main/
https://resh.edu.ru/subject/lesson/2073/main/
https://resh.edu.ru/subject/lesson/2073/main/




2.4. | O0uas XapaKTepucTUKa 12 ; YerHbiit https://resh.edu.ru/subject/lesson/2072/main/
XHMHYECKHX 31eMEHTOB OObsCHATH 00LIKE 3aKOHOMEPHOCTH B H3MEHCHUH CBOMCTB orpoc; https://resh.edu.ru/subject/lesson/2071/main/
IVA-rpynnsr. 3eMeHTOB |V A-Tpynnbl ¥ UX COSAUHEHHH C YYETOM CTPOCHHS MX IMucemennsiii | https://resh.edu.ru/subject/lesson/2069/main/
Yriaepoa u KpeMHHIi M MX aTOMOB; KOHTPOJIb; https://resh.edu.ru/subject/lesson/2069/main/
coeMHeHust XapakTepu30BaTh (PU3NYCCKHUE M XUMUIECKHIE CBOHCTBA POCTHIX Kontponenas | https://resh.edu.ru/subject/lesson/2068/main/

BEWIECTB YIIIEPO/Ia U KPEMHHUS M UX COESIMHEHUH (OKCHIOB yriepona, | paboTa;
YTOJIBHON KHCIIOTHI, KapOOHATOB, OKCH/IA KPEMHHSI, KDEMHHEBOI 3auer;
KHCJIOTBI, CHJIUKAaTOB), CIIOCOOBI HX IOIYYCHHS, IPHMEHCHHE U [TpakTnyeckast
3HAYCHHUE B IIPUPOJIC M JKU3HU YCITOBCKA, pabora;
OrnpenensiTs KapOOHAT- U CHIIMKAT-UOHBI B PACTBOPE; Tecruposanue;
OOBSCHATH CYIIHOCTb KOJIOTMYECKUX IPOOIIEM, CBSI3aHHBIX C

HAXOXKJICHHEM YIJICKHCIIOTO Ta3a B OKpyKaroleii cpene;

WirocTprpoBaTh B3aMMOCBSI3b HEOPraHUYECKHUX COSIUHCHHUH

YIJIepOZia ¥ OPraHUYECKHX BEILECTB;

IlTaHUPOBATh 1 OCYILECTBIISTH Ha IPAKTHKE XUMHYECKUE

5KCIEPUMEHTBI, IPOBOJUTH HAOIIONCHHUS, €IaTh BBIBOJIBI 1O

pesyibTaTaM SKCIEPHMEHTa;

CrezoBath npaBuiiaM 6€30I1acHOI PadOTHI B JIAOOPATOPHH MPH

UCIIOJIb30BAaHUH XUMHYECKOIT IOCY Il ¥ 000pYI0BAHNS;

Vcronb30BaTh PH BBIMOIHEHHN YYEOHBIX 3a1aHNH TEKCTBI

y4eOHuKa, cripaBounble Matepuaisl (ITepuoguueckyto cucremy

xuMuueckux sementoB [l. 1. MenzeneeBa, TabIMIly pacTBOPUMOCTH

KHCIIOT, OCHOBaHHUH U CONeil B BOJE, EKTPOXUMUUECKHIT Psift

HaIpsHKCHUH METajlioB);

Vcrionb30BaTh PH BBIMOIHEHHN YYEOHBIX 3a1aHUI U B TIpoLiecce
HCCIIEI0BATEIILCKON AEATEIbHOCTH HayYHO-TIOMYJIAPHYIO THTEPATypy
XUMHYECKOTO COJCPIKAHMS, CIPABOYHBIC MATEPUAIIBI, PECYPCHI

Nutepuera;

Hroro no paszpeny 29

Pa3nen 3. MeTa/Libl M UX cOeTMHEHHS

3.1. | O6uwme cBoiicTBa MmeTauioB | 3 PacKpbIBaTh CMBICIT H3y4aeMbIX OHSTHI M IPUMEHSTh 3TU MOHATHS | YCTHBIN https://resh.edu.ru/subject/lesson/1607/main/

TPY ONTHCAHHH CBOKCTB BEILIECTB U MX MPEBPAIICHUH; orpoc; https://mosobr.tv/release/7974
OOBACHATH 00IIIHE 3AKOHOMEPHOCTH B H3MEHEHUH CBOHCTB [ucemennbiit
3JIEMEHTOB-METAJLIOB U UX COCAMHEHHIT C y4ETOM CTPOCHHS HX KOHTPOJIb;

aTOMOB;

XapakTepu30BaTh CTPOCHHUE METAIIOB, 00IMe QU3MIecKue U
XUMHYECKIE CBOMCTBA METAILIOB;

XapakTepu30BaTh 00IIHe CIOCOOB! MOTyIEHHUS METAILIOB;

CrnenoBath npaBuiIaM 6e30MacHOM paboThI B TaO0paTOpUH IPH
HCIONB30BAHUH XUMIYECKOH IIOCY Il B 000pYIOBAHIS;
Ipon3BoUTE BEIYUCICHNUS 110 XUMIYECKIM ypaBHEHUSM;
Vcnonb30BaTh pH BHITIONHEHNH yIeOHBIX 3aJaHUH TEKCTHI
y4eOHuKa, cripaBounsie MaTepuais! ([leproamdeckyo cucteMy
XUMHU4ecKuX 31eMeHToB [, 1. Menneneesa, TaOIHIy paCTBOPHMOCTH
KHCJIOT, OCHOBAHHUH H COlell B BOZIE, JNEKTPOXHUMUICCKUIH PsIT
HAIPSDKCHUIT METAILIOB);

Vcnonb30BaTh IpH BHITIONHEHNH yIeOHBIX 3a/IaHUH U B IIpoIiecce
HCCIIEI0BATEIILCKON AEATEIbHOCTH HayYHO-TIOMYJIAPHYIO JTHTEPATYpy
XUMHYECKOTO COJCPKAHHS, CIIPABOYHBIC MATEPUAIIBI, PECYPCHI
HHTepHeTa:




3.2. | Baxueiimne Metaisl m ux | 16 OObsCHATH 00LIKE 3aKOHOMEPHOCTH B H3MEHECHUH CBOMCTB VerHblii https://resh.edu.ru/subject/lesson/1602/main/
COeTMHEeHHst 3JIEMEHTOB-METAJIOB B TPYINAX U UX COCAHMHEHHI ¢ y4éToM ompoc; https://resh.edu.ru/subject/lesson/3124/main/

CTPOCHHSI UX aTOMOB; IMucemennsiii | https://resh.edu.ru/subject/lesson/1604/main/
XapakTepu30BaTh (PU3NUECKHE H XUMUYECKHE CBOHCTBA MPOCTHIX KOHTPOJIb; https://resh.edu.ru/subject/lesson/1604/main/
BEILIECTB METAJUIOB U UX COCTMHEHHH (OKCUIOB, TUIPOKCHIOB, Kourponsuas | https://resh.edu.ru/subject/lesson/1605/main/
coutei), criocoGbl KX MOMy4eHns, IPUMEHEHNE U 3Ha4eHNne B Ipupoze | pabota; https://resh.edu.ru/subject/lesson/1605/main/
U JKM3HH YEJIOBEKA; 3auer; https://resh.edu.ru/subject/lesson/1605/main/
Pacrno3naBaTh ¢ HOMOIIBIO KaUCCTBEHHBIX PEAKLMi HOHBI META/IOB IIpakTuyeckas https:// resh.edu.ru/subject/lesson/ 1605/main/
(MaI‘HI/IH, aIIOMUHUSA, IIMHKA, JKele3a, Me[[I/I); pa60Ta; https://resh.edu.ru/subject/lesson/2064/main/
[L1aHMpOBATh ¥ OCYIIECTBIIATD HA IPAKTUKE XUMUUECKUE Tecruposanwue; | https://www.youtube.com/watch?
9KCIEPUMEHTBI, IPOBOAUTH HAOIIONCHHS, JE/IaTh BEIBOJBI [0 time_continue=8&v=nwIVA6XBqg5w&feature=emb_logo
pe3yJIbTaTaM SKCIIEPHMEHTA,;
CrnenoBath npaBuiaM 6e30MacHO paboThI B TaOOpaTOpUH IPH
HCIIOB30BAHIN XHUMIYECKOH TOCY B! i 000PYI0BaHMS;
TIpOH3BOAMTH BHIMHCIICHHUS 10 XUMHYECKIM YPAaBHEHHUSIM;
BoicTpanBath pa3BEPHYTHIC THCBMEHHBIC H YCTHBIE OTBETHI € OMOPOii
Ha HHPOPMALHIO U3 yueOHHKA U CIIPABOYHBIX MAaTEPHAIIOB, IPAMOTHO
HCIIOJb30BATh U3YYCHHBIN NOHATHIHBIN aIliapat Kypca XMMHH;
Hcrnonb30BaTh IPH BBIONHEHHH Y4eOHBIX 3a/[aHUM U B IIpoLiecce
HCCIIE/IOBATENBCKON AeATEIbHOCTH HAYYHO-TIOMYIIAPHYIO JINTEPATYPy
XHUMHYECKOT0 COZICPIKaHMs, CIIPABOYHbIC MATEPHAIIBI, PECYPCHI
HnrepHera:

Hroro no pasgeny: 19

Pa3nen 4. Xumus H OKpy:Kaomas cpeaa

4.1. | BemecrBa 1 MaTepHAJIbI B 3 XapakTepu30BaTh POJIb XUMUH B PA3IMYHBIX cepax IesTeIbHOCTH YcrHbit https://resh.edu.ru/subject/lesson/1608/main/

JKM3HHU YeJI0BEKA TEOZIEH, OCHOBHBIC BELIECCTBA M MATEPHAIIBI, TIPUMEHSCMBIC B )KU3HU ompoc; https://resh.edu.ru/subject/lesson/2066/main/

COBPEMEHHOT0 YeJIOBEKa; IMucemennsiid | https://resh.edu.ru/subject/lesson/2065/main/
OOBSICHATH YCIIOBHS 0€30MACHOTO HCTIONb30BAHMS BEIIECTB H KOHTPOJIb; https://resh.edu.ru/subject/lesson/1609/main/
XMMHYECKUX PEaKLUii B OBITY; Kourponsras | https://resh.edu.ru/subject/lesson/2064/main/
AHaM3MpoBaTh U KPUTHUECKH OLIEHUBATH MHPOPMALIMIO O BIMSAHAK | paboTa; https://www.youtube.com/watch?v=qgzo40bfL 1o
MPOMBILUIEHHOCTH, CENBCKOTO XO3SHCTBA, TPAHCIIOPTA U JIP. Ha
COCTOSIHHE OKPYIKAIOLLEH Cpe/ibl;
VMeTh 0Ka3bIBaTh [EPBYIO TOMOLLb [IPH XUMUYECKHX OKOTax U
OTpaBJICHUSX;
IpusnMath yyactie B 00CYKICHHH IPOOIeM XUMUYECKOM 1
9KOJIOTHYECKOH HAIPABJICHHOCTH, BBICKA3bIBATh COOCTBEHHYIO
TO3MLHIO 10 IIPOBJIEME U MPeUIaraTh BOSMOXKHBIE ITyTH €€ PELICHHS;

Wroro no pazzaery: 3

PesepaHoe Bpemst 0

OBLIEE KOJIMYECTBO YACOB | 68

I10 [TIPOT'PAMME




ITHOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

BCEro

KOHTPOJIbHbIE
padoThI

NPaKTHYeCKHue
padoThI

JlaTa
U3y4YeHH s

Bunabl, gopmbi
KOHTPOJIs

Knaccudukanus 1 HOMEHKIIaTypa
HEOpraHMYECKUX BELIECTB
(MeXyHapoaHas U TPUBHAJIbHAS).
[lepuonnueckuii 3axoH. [lepuonndeckas
cucTeMa XUMHUUYECKUX diemenToB 1. 1.
MenneneeBa. CTpoeHUe aTOMOB.

0

0

YcTHBIN onpoc

3aKOHOMEPHOCTH B U3MCHECHUH
CBOMCTB XMMHYECKHX JICMEHTOB
MepBBIX TPEX MEPUOJIOB, KAIH,
KaJIBLMS M MX COSIMHEHUH B
COOTBETCTBUH C MOJIOKEHUEM
biemenToB B Ileproanyeckoii cucreme
M CTPOCHHEM HX aTOMOB.

YcTHBIN onpoc

IXUMHUECKHE CBOMCTBA
BEIIICCTB, OTHOCSIIUXCS K
[PA3JINYHBIM KJI1accaM
[HEOpraHMYECKUX COCTHHCHUI,
reHeTHYEeCKast CBSI3b
[HEOPTaHMYECKHX BEIIECTB.

[TcbMeHHBIH KOHTPOJIb|

ICTpocHue BeLecTBa: BUIbI
XUMUYIECKOU CBSA3H. THIIBI
KPUCTAJUINYECKUX PEUIETOK,
BaBUCUMOCTH CBOMCTB BEIIECTBA OT
[TUIa KPUCTAIUTMYECKON PELIETKU U
BHJIa XUMHYECKOH CBSI3H.

[TcbMeHHBIA KOHTPOJIb|

CTapTOBBIN(BXOJHOHU JKOHTPOJIb

KoHTposibHasA
pa6oTa

Kaccudukarys XUMHYECKUX peaKLni
0 pa3IM4HBIM MPU3HAKaM (II0 YHCITY U
COCTaBY y4acTBYIOLIHX B PEAKIIUU
BEIIECTB, 1O TeII0BOMY 3 deKTy, mo
M3MEHEHHUIO CTETICHEH OKMCICHHS
XMMHYECKHUX HJIEMEHTOB, 110
0OpaTUMOCTH, TI0 YIaCTHIO
KaTanu3aTopa). JK30- U
PHIOTEPMUUECKIE PEAKIIUH,
[TEePMOXMMHYCCKUE YPABHEHUSL.

YcTHBIN onpoc
[TcbMeHHBIH KOHTPOJIb|

[Tonsrtue o CKOpPOCTH
XIMHYECKOMH peaknuu.
[ToHsITHE O TOMOTEHHBIX U
ICTETEPOrC€HHBIX PEAKIUAX.

(DaKT()pLI, BIIUAOIINE HAa CKOPOCTh
XUMUYIECKON peaknuu.

[TcbMeHHBIH KOHTPOJIb|




[MonsTHe 06 0OPaTHUMBIX U HEOOPATHMBIX
XHUMHYECKUX peakuusx. [lonstue o
XUMIYECKOM paBHOBecHH. DakTopsl,
BITHSIFOLINE HA TIOJI0KCHUE XHUMHIIECKOTO
[paBHOBECHS.

[lCcbMeHHBIN KOHTPOJIb

(OKHCAUTENEHO-BOCCTAHOBUTEIBHBIC
[p€aKIunu, 3HeKTp0HHBIfI OayaHc
OKHCIIUTETTbHO-BOCCTAHOBUTEIILHON
[P€aKInu. CocTraBiieHue ypaBHeHI/Iﬁ
IOKHCJIUTCIIBHO-BOCCTAHOBUTCIIBHBIX

[TcbMeHHBIH KOHTPOJIb|

10.

Teopust 3JIEKTPOIUTHYECKOI
Imrcconmanuy. DIEKTPOIUTHI U He-
prekTponuThl. KaTHOHEI, aHHOHEL.
MexaHHU3M JUCCOLMAIMH BEIECTB C

[PA3JIMIHBIMU BUJAMHA XUMHYECKOHN CBSI3H.

[lCcbMeHHBIN KOHTPOJIb

11.

ICTeneHp JUCCOLMALIHN.
ICusibHBIC U Cc1a0ble
PJICKTPOJIMTHI.

YcTHBIN omnpoc

12.

IPeakIiu HOHHOTO OOMEHa.

Y cnoBust mpoTeKaHus peakuit
MOHHOTO OOMEHa, TTOJHBIC 1
COKpaIEHHbIE HOHHBIE YPaBHEHUs
[peaKITHii.

[TcbMeHHBIH KOHTPOJIb|

13.

(CBoiicTBa KHCJIOT, OCHOBAHHUI U
coeii B cBeTe MpeACTaBlIeHHH 00
PIIEKTPOIUTHYECKON TUCCOLUALINH.

14.

[lonsiTue 0 ruaponuse comuen.

YcTHBIN onpoc

15.

[KauecTBeHHBIE PEAKIIU HAa HOHBI
(KaTHOHBI M AaHUOHBI)

[lcbMeHHBIN KOHTPOJIb

16.

[Mpaxtiueckas padora Nel Pemenue
PKCIIEpPHMMEHTAIBHBIX 3a/1a4 110 TeMe
(«QmexTponuTHIeCKas JUCCOLUAIINDY

[MpaxTHyeckas pabora

17.

KoHTpo/ibHast pa6oTa Nel. BemecTBo
1 XUMHYECKHE peaKIuu

KoHTposibHasA paboTa

18.

|AHanmu3 KOHTPONIbHOH padoTs Nel.
(Ob1mast xapakTepUCTHKA IaIOT€HOB.
(OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIEe CTCHIEHH OKHCIICHUS.
ICtpoenue u Gpu3HIecKue CBOHCTBA
IPOCTBIX BEIIECTB — raJOrCHOB.
IXMHYecKre CBOMCTBA Ha pUMepe
x10pa (B3aMMOJCICTBHE C METaJLIaMH,

YcTHBIN onpoc

19.

IX1opoBonopoa. ConsiHast KHCIIOTa,
XMMHUYECKHE CBOUCTBA, MOITy4YEHUE,
mpuMeHeHue. M3yuenue cBOMCTB
CONSTHOM KMCIIOTHI; IPOBE/ICHUE
[KaueCTBEHHBIX peaKluii Ha XJIOpHUJI-
MOHBI 1 HaOJIOZICHUE NPH3HAKOB HX
IPOTEKaHUS.

[T1cbMeHHBIH KOHTPOJIb|

20.

UleiicTBHE XJI0pa M XJIIOPOBOIOPO/Ia Ha
lopraHu3M uenoBeka. BaxkHeiiiue

XJIOpUABI 1 UX HAXOXKJACHUE B IIPUPOJC.

YcTHBIN onpoc




21.

[Mpaktiueckas padora Ne2 «Xumuueckue
CBOMCTBA raJIOTCHOB M MX COCIMHECHUH»

[MpakTuueckas pabora

22,

PerieHre 3a71a4 Ha BEIYUCIICHHUS 110
[YDaBHEHHMSIM , €CITU OJJMH U3 PEarcHTOB
InaH B U30BITKE

[lMcbMeHHBIN KOHTPOJIb

23.

(Ob1mast xapakTepucTHKa 21eMeHToB VIA-
rpynmnsl. OCOOCHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIEe CTCHIEHH OKHCIICHUS.
ICtpoeHue u pu3HyecKue CBOHCTBA
MPOCTHIX BEIECTB — KHCIOPOJA H CEPBI.
IATITOTPOITHBIE MOJU(UKALIMH KHCIOPOa
1 cepbl. XUMUUYECKHE CBOMCTBA CEPBI.
[Ipumenenue. HaxoxaeHue cepel u e€
COeTUHEeHHH B IPUPO/IE.

YcTHBIN onpoc

24,

ICepoBomopo, CTpocHHE,
(br3nueckre U XUMHUYECKHE
cBOiiCTBA.

[TcbMeHHBIH KOHTPOJIb|

25.

(Oxcumbt cephl Kak MpeCcTaBUTEIH
KMCIIOTHBIX OKCHIOB. CepHHCTAas
Krcnora. XMMHUYECKOE 3arpsi3HEHUE
OKpy>KatoIeit cpeibl COSTMHEHUIMH
cepbl (KUCIIOTHBIC IO, 3arps3HEHUE
BO3yXa ¥ BOIOEMOB), CIIOCOOBI €r0
MpenOTBPAILCHUS.

YcTHBIN onpoc
[TcbMeHHBIA KOHTPOJIb|

26.

ICepHast kucnora, pu3n4ecKue 1u
XMMHYECKHE CBOUCTBA (00IIHEe KaKk
MpeacTaBUTENS KIacca KHCIOT U
cnerpuueckue). Coltl CepHOIT KHCIOTHI,
[KauecTBEHHAs peakLys Ha CyabdaT-HoH.

[ICcbMeHHBIN KOHTPOJIb

27.

IXumuaeckre peakuuy, JICKaue B
IOCHOBEC ITPOMBIIIJICHHOT'O crocoba
MOJTYICHUS cepHoﬁ KHCJIOTHI.
Pemenue 3aa4 Ha HaX0XJeHue
MaccoBoM A0JIK BbIXOJa IPOAYKTa

[IcbMeHHBIN KOHTPOJIb




28.

OG1uast xapaKTepUCTHKA JIEMEHTOB
\VA-rpymmsl. OcOOEHHOCTH CTPOCHHUS
ATOMOB, XapaKTEPHBIC CTCHICHN
OKHCIICHHSI.

YcTHBIN onpoc

29.

IAMMHAK, ero GU3HIecKrue ¥ XUMUYECKHE
CBOWCTBA, MOTyYCHUE U IPUMEHECHHE.
IConit aMMOHUS, UX (PU3NUECKHE U
XMMHYECKHE CBOWCTBA, IPUMEHEHHE.
[KagecTBeHHas peakiyis Ha HOHBI
AMMOHUSI.

[IcbMeHHBIN KOHTPOJIb

30.

[IpakTHyeckas pa6ora Ne 3
«[TosryyeHre aMMHUaKa, U3y4eHHe ero
CBOMCTB»

[IpakTHyeckas paboTa

31.

IA30THast KHCIIOTa, €€ TOTy4eHHE,
(br3iyeckne ¥ XUMHYECKUE CBOMCTBA
(oOmue Kak MpeACTaBUTENs KiIacca
KACIIOT ¥ criei(HUIecKue).

[lCcbMeHHBIN KOHTPOJIb

32.

crionb30BaHUE HUTPATOB U COJIEH
AMMOHMS B KaYeCTBE MUHEPAJIbHBIX
ynoOpenuii. XuMH4IecKkoe 3arps3HeHHe
OKpY>KalOIIel Cpeibl COCAUHCHUSIMH
a30Ta (KUCIIOTHBIE TOXK/IH, 3arps3HEHUE
BO3/1yXa, IIOYBBI  BOZOEMOB)

YcTHBIN omnpoc
Coob1ieHue

33.

[Docdop, amtoTponHbie MOAUpUKALIIH
bocdopa, husnueckue u XUMHYECKHIE
cBOifcTBA.

Y cTHBIN omnpoc
[lcbMeHHBIN KOHTPOJIb

34.

Oxcun docdopa(V) u hocdopras
KHCII0Ta, (PU3NYECKHE U
XUMHYECKHE CBOWCTBA,
monmyuenue. Hcrnonp3oBanue
bocdaToB B KauecTBe
IMMHEpaIbHBIX yI00pECHHUIH.

YcTHBIN onpoc
[TcbMeHHBIA KOHTPOJIb|

35.

O61wast xapakTepucTka aneMenToB IVA-
rpymmsl. OcOOGEHHOCTH CTPOCHHS AaTOMOB,
XapaKTEepHBIC CTCHICHN OKHCIICHHSL.
Yriaepon, aloTponHele MOAU(pUKALNH,
[pacripocTpaHeHUe B IPUPOJIE,
(bu3Myeckne 1 XMMHYECKHE CBOKCTBA.
|JAncopbrust. Kpyrosoport yriepoza B
mpupoze.

Y cTHBIN omnpoc

36.

Oxcuasl yriaepona, ux GU3HIecKue U
XUMIYECKUE CBOMCTBA, ACHCTBHE HA
PKUBBIC OPTaHM3MBI, IOJyYCHHE H
IpUMEHEeHHe. DKOIOTHYECKUE POOIeMBI,
cBsi3aHHbIe ¢ OKcuoM yriepoaa(lV);
ruIoTe3a r100aIbHOro MOTEIICHUS
KJTMMaTa; MapHUKOBBIH (D EKT.

[lcbMeHHBIN KOHTPOJIb

37.

'YronbHas KUCIIOTa U €€ COJH, UX
(bu3nueckre U XUMHUYECKHE CBOWCTBA,
MOJTyueHUE U IPUMEHEHHE.
IMcmonp3oBanme

KapOOHATOB B

OBITY, MEAUIIMHE,

MTPOMBILIIICHHOCT

M ¥ CEeIbCKOM

XO3sIHCTBE.

[IcbMeHHBIN KOHTPOJIb

38.

[IpakTHyeckas paborta Ne 4
«[loJryyeHMe yrieKkucaoro rasa.
[KauecTBeHHas peakiust Ha KapOOHAT-

IAOHBL. >

[TpaxkTHyeckas paboTa




39.

TlepBOHauanbHbIE MOHATHS 00
OpraHMYECKUX BEIIECTBaX KaK O
coenuHeHusAX yrieposaa (MeTaH, dTaH,
PTHIICH, ALIETUIICH, TAHOM, JIULECPUH,
lyKkcycHas kucnota). X cocraB u
XMMHYECKOE CTPOCHUE.

Y cTHBIN onpoc
Coob1eHuUst

40.

TToHsTHE O GHOIIOTUYECKH BAXKHBIX
IBEIIECTBAX: JXUPaAX, GGHKaX, yriaesogax
— YU UX POJIM B )KU3HU YCJIOBCKA.

MaTCpI/IaJ'ILHOC CAUHCTBO OPraHUYCCKUX
1 HECOPTAaHUIECKUX COCTMHECHUN.

YcTHBIN onpoc
Coob1eHuUst

41.

Kpemumuit, ero $pusnaeckue u
XMMHUYECKHE CBOMCTBA, MOITy4EHUE U
mpuMenenue. CoeTMHEHUS KPEMHHUS B
mpupone.

[lCcbMeHHBIN KOHTPOJIb

42.

(O0mme nmpeacTaBaeHust 00 OKcuae
kpemuusI(1V) 1 KpeMHHEBOI KHCTIOTE.
(CHIIMKATEI, UX HCIIONB30BAaHHUE B OBITY,
IMEAMIIIHE, TPOMBILITICHHOCTH.

[TcbMeHHBIA KOHTPOJIb|

43.

Ba)xueimme CTpOUTEbHBIC MATEPUATIBL:
KepaMHuKa, CTEKIIO, [IEMEHT, OETOH,
bkene300eToH. [Ipobnembr Ge3omacHoOro
MCTIOTB30BAHSI CTPOUTEIbHBIX
MaTepHaioB B IOBCEAHEBHOMN KH3HH.

[TcbMeHHBIH KOHTPOJIb|

44,

[IpakTHyeckas paborta Ne 5
«BarkHelII1e HeMeTaJUIbl U UX
coeINHEHUS»

[TpaxkTHyeckas paboTa

45.

060061IeHNE U CUCTEMATH3ALUA

BHaAHUM 10 TeMe «BakHelIne

HEeMeTaJlJIbl U UX COeJUHEHUA»

[lcbMeHHBIN KOHTPOJIb

46.

IKontposbHasi pagora Ne 2
«BaskHeiilne HeMeTAJJIBI M HX
coeTHHEeHUs»

IKonTposabHas padoTa

47.

(O6m1ast XapaKTepUCTHKa XMMUYECKHX
PIIEMEHTOB — METAJLIOB Ha
(OCHOBAaHMU HX IOJIOKEHUS B
[lepronnyeckoii cucreme
XMMHUYECKUX 311eMeHTOB [I. M.
IMeHzeneeBa U CTpOEHUS AaTOMOB.
(CTpoeHne MeTaJlIoB.
MeTannuueckas cBs3b U
MeTasIM4ecKast KpUcTaIn4ecKast
IpeméTKa.

YcTHBIN onpoc

48.

(DIEKTPOXMMHUUECKUH PsiJl HANPSDKEHUH
MeTaiutoB. dU3HYECKHE U XUMUYECKHE
cBOifcTBa MeTayuioB. OOLIKe CrIOCOOBI
mosyuyeHnst Meraiuios. [Tonsrtue o
[KOPPO3HH METAJLIOB, OCHOBHBIE CTIOCOOBI
BaIlMTBI UX OT KOPPO3HH.

YcTHBIN omnpoc

49.

(CrutaBel (CTaltb, YyTyH, JIOPATIOMHUHHI,
OpoH3a) ¥ UX IPHUMEHEHHE B OBITY U
POMBIIIICHHOCTH.

[IcbMeHHBIN KOHTPOJIb




50.

[L{erouHbBIC METAIIBI: TIOJIOKEHHE B
[leproandecKoil CHCTEME XUMHYECKUX
brnementos J1. V1. MenaeneeBa; cTpoeHne
MX aTOMOB; HAXOXKIAEHHE B IIPUPOJIE.
[Du3nyecKue 1 XUMHYECKUE CBOICTBA (Ha
mpuMepe HaTpus U Kanust). OKCHIBI 1
FMPOKCHU/IBI HATPUS U KAJIMS.
[TpuMeHeHUE MIENOYHBIX METAIUIOB U UX
coeTMHEHUI.

[IcbMeHHBIN KOHTPOJIb

51.

[{eo4uHO3eMETbHBIC METALTBI MATHUIT
M KaJbLMI: MOJIOKEHHE B
[leproanueckoii cucTeMe XUMUYECKUX
biementoB /. 1. Menzeneesa;
cTpOoeHHE UX aTOMOB; HAXOXKICHHE B
nmpupone. Pusnueckue 1 XMMUYECKHE
CBOIICTBA MarHust U KaJIbIIHsL.
IBaykHEHIIIEe COCAUHECHHS KaIbIIUs
(OKCHI, THAPOKCHU, COJH).

YcTHBIN onpoc

52.

Peurenre 3afa4 Ha BBIYUCJIEHHSA 1O
[VPaBHEHUAM XUMHYECKHX PeaKLiH,
eCJIM OJIMH U3 PeareHToB JaH B
M36bITKE U COJEPXKUT NIPUMECH;
HaX0>K/JjleHHe MacCOBOH J0JIM BbIXOJa
nposaykTa

[T1cbMeHHBIH KOHTPOJIb|

53.

PKécTkocTh BOIBI M CIIOCOOBI €€
[yCTpaHeHUsI.

YcTHBIN onpoc

54.

Bbrurc/ieHrs N0 XUMHUYECKUM
|YPaBHEHHAM «MaccoBas A0Jid
IPACTBOPEHHOTI'O BelecTBa»

[IcbMeHHBIN KOHTPOJIb

55.

|AJTIOMUHUIL: TTOJIOKEHUE B
[Meproanyeckoil CHCTEME XUMUYECKUX
brnementos J1. V1. MenaeneeBa; cTpoeHne
ATOMa; HAXOXKJCHHE B TIPUPOJIE.

YcTHBIN omnpoc

56.

[dusnyeckne 1 XMMHUYECKUE CBOMCTBA
[@QJTFOMHAHUA.

[lcbMeHHBIN KOHTPOJIb

57.

IAM(oTepHbIE CBOHCTBA OKCHAA U
FMIPOKCHJIA AITFOMHHHSL.

[IcbMeHHBIN KOHTPOJIb

58.

DKeneso: nonoxxenue B Ilepuoguueckoit
cucTeMe XUMHUECKUX demenToB 1. 1.
IMeHzeneeBa; CTpOCHUE aTOMa;
HaxoKIeHue B npupoae. Ousndeckue u
XHMHYECKIE CBOWCTBA XKeJie3a.

[IcbMeHHBIN KOHTPOJIb




59.

(Okcubl, rrapokcHasl 1 comn xenesa(ll) UX
ICOCTaB, CBOMCTBA 1 TIoJIy4Y€Hue.

60.

Oxcunpl, ruapokcuast 1 comu xenesa(lll), ux
ICOCTaB, CBOMCTBA 1 TI0JIy4Y€Hue.

[IcbMeHHBIN KOHTPOJIb

61.

[IpakTHyeckas paborta N2 6
(«BaxkHeie MeTamisl U uX
COCIMHEHUSI»

[TpaxkTHyeckas paboTa

62.

06006111eHHe K CHCTeMaTH3alus
BHaHMUH 110 TeMe «BaxkHeH1une

MeTaJlJIbl U UX COeJUHEHUA»

[T1cbMeHHBIH KOHTPOJIb|

63.

IKonTposabHas padora Ne 3 1o Teme
«BakHeilMe MeTa/Ibl U UX
Icoe JMHEHHUSI»

IKonTpoabsHas padoTa

64.

06001eHHE U CUCTEMATH3ALUA
BHaHUU 3a Kypc 9 kiacca

65.

MToroBas KOHTpoJibHas pa6oTa 3a
Kypc 9 Ki1acca

KOHTpOJIbHAsI paboTa

66.

HoBble MaTepHanbl 1 TEXHOIOTHH.
BemecTBa 1 MaTepHaIbI B
[TOBCEIHEBHOM JKH3HH YEI0BEKA.
IXumus u 310poBbe. besonacHoe
MCTIOIb30BaHHE BEILIECTB U
XMMHUYECKUX peakuuii B ObiTy. [lepBast
MOMOILb TIPU XUMHYECKHX 0XKOTax
OTpaBICHUSX.

YcTHBIN onpoc
CoobLieHue

67.

(OCHOBBI SKOJIOTUUECKON TPAMOTHOCTH.
IXMMHYIeCKOe 3arpsI3HCHUE OKPYKarOIIeH
cpensl (IpeaenbHast OMyCTHMast
KoHLeHTpauus Bemects — [1/1K).

Y cTHBIN omnpoc
CoobiieHre

68.

PoJtb XMMHH B PELLICHUN KOJIOIHUECKHUX
mpoGem.

[ICcbMeHHBIN KOHTPOJIb

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPUAJIbI IJI51 YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHHWE OBPA30OBATEJIBHOI'O ITPOIECCA
YYEBHOE OBOPYJIOBAHUE

OBOPYJIOBAHME /151 IPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NTEMOHCTPALIUM
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