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MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMmma mo xumuu 1715t 00ydaronmxcs 8-9 kiaccoB coctaBieHa Ha ocHOBe TpeboBaHMit K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O 001Iero o0pa3oBaHus,
npezcTaBieHHbIX B DeepaabHOM roCyAapCTBEHHOM 00pa3oBaTelbHOM CTaHAapTe OCHOBHOIO OOIIEro
o0pa3oBaHMsl, ¢ YUETOM pacnpeAeNEHHBIX M0 KjaccaM MpoBepseMbIX TpeOOBaHUM K pe3ybTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOT'O 00111eT0 00pa30oBaHUs U AJIEMEHTOB COJIEPIKAHMUS,
NIPEJICTAaBJICHHBIX B Y HUBEPCATBHOM KOAN(UKATOPE 110 XUMHUH, a TaKKe Ha ocHOBE [IpuMepHoii mporpamMmbl
BOCIIUTaHMS 00y4aromuxcs MU MOJTYYEHUH OCHOBHOT0 0011ero oopasosanus u ¢ yuérom Konnenuun
MpernojaBanus yueOHOoro rnpeaMera «XuMus» B 00pa3oBaTeNbHbIX opraHu3anusix Poccuiickoit
®denepannu, peaau3yolIuX OCHOBHBIE 0011e00pa3oBareabHble Iporpammsl (yTB. Pemennem Komneruun
Munnpocseuienust Poccun, nporokon ot 03.12.2019 N I1K-48H).

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA «XUMUWUSA»

Bxiag yuebHoro npenmera « XUMHUsA» B JOCTH)KEHHE 11€ed OCHOBHOIO 0011ero 00pa3oBaHusi 00yCI0BIEH
BO MHOI'OM 3HAaYE€HHEM XMMHUYECKON HAYKH B IIO3HAHUH 3aKOHOB IIPUPOBI, B Pa3BUTUU ITPOU3BOAUTEIBHBIX
CHJI OOILIECTBA U CO3JJaHMU HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.

XUMHUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAayK paclpoCTpaHuiia CBOE BIUSHUE Ha Bce o0acTu
4eJI0BEUYECKOI0 CyLIECTBOBaHMsI, 3a/1aj1a HOBOE BUJIEHNE MUPA, CTajla HEOTHEMIIEMBIM KOMIIOHEHTOM
MUPOBO KYJIbTYpbl, HEOOXOAUMBIM yCIOBHEM KM3HU OOIIECTBA: 3HAHUE XUMUU CITY>KUT OCHOBOM JJIsi
dbopMUpOBaHUs MUPOBO33PEHUS YETIOBEKA, €T0 MPEICTAaBICHHUI 0 MAaTEpUAIbHOM €IMHCTBE MHUPa; BaXKHYIO
POIb UTPaAIOT POPMUPYEMBIE XUMHUEH MPEICTABICHHS O B3aMMOIPEBPALICHUSAX SHEPTHH U 00 SBOIIOLIUN
BEIIECTB B MPUPOJEC; COBPEMEHHAs XMMHsI HAallpaBJieHa Ha PelieHUe rI100aIbHBIX TPOOJIEM YCTOMUNBOTO
pPa3BUTHSA YETIOBEUECTBA — CHIPbEBOM, SHEPTeTUUECKOMN, MUIIIEBOI U IKOJIIOTMYECKOM 6€30MacHOCTH, MPodIeM
3/IpaBOOXPaHEHUSI.

B ycnoBusix Bozpacraromiero 3HaueHusl XMMHUH B )KU3HHU 0OLIeCTBA CYIIECTBEHHO MOBBICUIIACH POJIb
XUMHYECKOro ooOpasoBanus. B niuane coruanuszanuy oHO SBISETCS OJHUM U3 YCIOBUN (hOPMUPOBAHUS
MHTEJJIEKTA IUYHOCTH U TAPMOHUYHOIO €€ pa3BUTHS.

CoBpeMEHHOMY YeJIOBEKY XUMHUECKUE 3HAHUS HEOOXOIUMBI JIJIsl TPHOOPETEHHS O0IIEKYIBTYPHOTO
YPOBHSI, TIO3BOJIIOLIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO y4acTBOBATh B MHOI'00Opa3HOM
KHU3HU OOLIECTBA, JUIsl OCO3HAHMS BaKHOCTH Pa3yMHOI'0 OTHOLIEHHSI K CBOEMY 3/J0POBBIO U 37J0POBBIO
JIPYruX, K OKpYKaromend TpUpogHON Cpeie, sl TPaMOTHOT O TOBEAECHUS IIPU UCIOJIb30BAHUH PA3JINYHBIX
MaTepUAJIOB U XUMUYECKUX BELIECTB B [IOBCETHEBHOM JKU3HU.

Xumuyeckoe o0pa3zoBaHHe B OCHOBHOM IIIKOJIE SIBJIIETCA 0a30BbIM IO OTHOUIEHHIO K CCTEME O0OIIEro
XHUMHUYECKOro oopa3oBanusi. [I03TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peallu3yeT MPUCYIIe 00IemMy
XUMHUYECKOMY 00pa30BaHUIO KJIFOUEBBIE LIEGHHOCTH, KOTOPbIE OTPaKaIOT rOCy1apCTBEHHbBIE, OOLIECTBEHHBIE U
MHAUBUAYaJIbHbIE TOTPEOHOCTH. DTUM OIpPEENsIeTCs CYIIHOCTh O0IIel cTpaTeruu o0y4eHus, BOCIIUTAHUS U
pa3BUTHSI 00YYAIOIIUXCS CPEACTBAMM YIEOHOr 0 npeaMeTa « XUMUS».

W3zyuenne npeamera: 1) criocoOCTBYET peaan3aii BO3MOXXHOCTEH [Tl caMOpa3BUTHS U (POPMHUPOBAHHUS
KYJBTYpPBI IMYHOCTH, €€ 00mIel 1 PyHKIIMOHAIEHOM IPaMOTHOCTH; 2) BHOCUT BKJIa] B )OPMHUPOBAHHE
MBIIIICHHUS 1 TBOPUECKUX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB MX CAMOCTOSITEIbHON ydeOHOH
JeSITebHOCTH, SKCIIEPUMEHTAIIbHBIX U UCCIIE0BATENIbCKUX YMEHUH, HEOOXOIMMBIX KaK B TIOBCEHEBHON
JKU3HU, TaK U B IPOQecCHOHAIbHON IEATEIbHOCTH; 3) 3HAKOMUT CO CIIeU(PUKON HAYYHOI'O MBILIUICHHUS,
3aKJIaJbIBa€T OCHOBBI LIEJIOCTHOTO B3IJIs1a HA €IMHCTBO IPUPO/IBI U YETIOBEKA, SABJIETCS OTBETCTBEHHBIM



3TarnoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH MOAPOCTKOB; 4) CIIOCOOCTBYET
q)OpMI/IPOBaHI/IIO HEHHOCTHOI'O OTHOIICHUA K €CTCCTBCHHO-HAYUYHBIM 3HAHUAM, K IPUPOJAEC, K UEIIOBCKY,
BHOCHT CBOI BKJIQJl B 9KOJIOTUYECKOE 00pa30BaHUE IKOJHLHUKOB.

HasBannple HampaBiIeHUS B O0YICHHH XUMHUHU 00CCIICUUBAIOTCS CIICITU(PUKON COACpKAHUS IPEIMETA,
KOTOPBIN SBJSETCS MEAarornyecky aJanTHPOBAaHHBIM OTPaKeHHEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM
arane €€ pa3BUTHA.

Kpr XAMHH OCHOBHOM IIKOJIBI OPHUCHTHPOBAH HAa OCBOCHHUEC O6yLIaIOIJ_[I/IMI/IC5I OCHOB HeOpFaHH‘IeCKOﬁ
XUMHHU U HCKOTOPBIX IIOHSATHUM U CBCHCHI/Iﬁ 00 OTACIBHBIX 00BeKTax OpFaHH‘ICCKOﬁ XUMHU.

CrpykTypa conepxaHus npeamera copMUpoBaHa Ha OCHOBE CUCTEMHOI'O ITOIX0/A K €r0 U3Y4EHHUIO.
Co;[epncaHHe CKJIaabIBACTCsA U3 CUCTCMBI MOHATHM 0 XUMHYECKOM DJIEMEHTE U BCIICCTBEC U CUCTCMbI MMOHSITHH
0 XUMUYecKol peakiuu. O6e 3TU CUCTEMBbI CTPYKTYPHO OpPraHU30BaHbI 110 IPUHIUITY TOCIIEA0BATEILHOTO
pa3sBUTHSI 3HAHUI Ha OCHOBE TEOPETUUECKUX MPEJICTABICHUH Pa3HOr0 YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YYEHHsI KaK OCHOBBI BCEr0 €CTeCTBO3HaHU:A, ypoBHs Ilepuonnueckoro 3akona J[. 1. MeneneeBa kak
OCHOBHOI'O 3dKOHAa XUMHUH, YUYCHHA O CTPOCHUU aTOMA U XUMHYECKOU CBA3H, HpeI[CTaBHeHI/Iﬁ 00
AJIEKTPOJIMTUUECKOM MCCOLMAIIMH BEIIECTB B pacTBopax. TeopeTuyeckre 3HaHUsI pacCMaTPUBAIOTCS Ha
OCHOBE HMIIMPUYECKH MOJIYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS IOCIIEOBATEILHO OT OJTHOIO
YPOBHS K APYTrOMY, BBIMOIHSSA (GYHKIIMN OOBSICHEHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOEHUS U

BO3MOXKHOCTEH MPAKTUYCCKOro NpUMCHCHHA U MTOJIYUCHU A N3YyIaCMbIX BCIICCTB.

Takas opranmzanus copepkaHusi Kypca CiocoOCTBYET MPEICTaBIECHUI0 XUMUYECKOW COCTaBIISIOIEH
HAyYHOH KapTUHBI MUPA B JIOTHKE €€ CHCTEMHON mpupobl. TeM caMbiM 00ecrieuuBaeTcs BO3MOXKHOCTh
(dbopMupoBaHus y 00yJaromuXcsi IEHHOCTHOIO OTHOILIEHHS K HAYYHOMY 3HAHUIO U METOJIaM MTO3HAHUS B
Hayke. BakHO Takyke 3aMETUTh, YTO OCBOCHHE COJEPKaHUA Kypca IPOUCXOIUT C IPUBJICUEHUEM 3HAHUMN U3
paHee n3y4eHHbIX KypcoB: «Okpyxarouuii Mupy, «buonorus. 5—7 kinaccs» u «dusmka. 7 kiaacey.

HEJU U3YYEHUA YYEBHOI'O IPEAMETA «XUMMUSA»

K HanpapieHnIo NepBOCTENEHHOM 3HAYMMOCTH IIPU pealn3alnn o0pa3oBaTeabHbIX (QYHKINUN
npeaMeTa«XuMus» TPaJAuMOHHO OTHOCAT (POPMUPOBAHNE 3HAHUN OCHOB XUMHUYECKOM HayKH Kak 00J1acTh
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA U KaK OJHOI0 U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpBI. 3a/1aua MpeMeTa COCTOUT B POPMUPOBAHUH CUCTEMBl XMMUYECKUX 3HAHUA —
BOXHEUIINX (PAKTOB, MOHIATUHN, 3aKOHOB U TEOPETUYECKUX MTOJIOKEHUH, JOCTYIHBIX 00001IeHUI
MHUPOBO33PEHYECKOr0 XapaKTepa, sA3bIKa HAYKH, 3HAHUN O HAyYHBIX METOJAX U3Y4YCHHU BEIIECTB U
XUMHYECKUX PEaKIii, a Takke B GOPMUPOBAHUU U PA3BUTHH YMEHHUH U CLIOCOOOB JESITEbHOCTH,
CBSI3aHHBIX C IJITAHUPOBAaHUEM, HAOIIOIEHUEM U TIPOBECHUEM XUMHUECKOT0 YKCIIEPUMEHTA, COOTI0IEHIEM
npaBui 0€30M1aCHOr0 OOpAaIleHUs C BEIIECTBAMH B ITOBCETHEBHOM KU3HU.

Hapsny ¢ 3TuM nienu u3ydeHus npeaMeTa B IporpaMMe YTOYHEHbBI U CKOPPEKTUPOBAHBI C Y4ETOM HOBBIX
IPUOPUTETOB B CUCTEME OCHOBHOT' 0O 00111er0 0Oopa3oBanus. CeronHs B 00pa3oBaHUU 0c000 3HAYMMOM
IPU3HAETCS HAIIPABJICHHOCTh O0yYEeHUs Ha pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (popMupoBaHue €&
MHTEJUIEKTa U 00ImIeH KyabTypbl. O0ydeHne YMEHHUIO YIUTHCS M MPOAOIDKATh CBOE 00pa3oBaHue

CaMOCTOSITENTbHO CTAHOBUTCS OHOM M3 BXKHEUIINX (DYHKIMN YIeOHBIX MPEAMETOB.

B cBsi3u ¢ 3TUM npu U3ydEHUU TIPEAMETA B OCHOBHOM IIKOJIE JOMUHUPYIOIEE 3HaYE€HUE TPUOOPENH TaKue
eI, KaK:

— (OopMUpPOBaHUE UHTEIUIEKTYaIbHO PA3BUTOM JMUYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHHUYECTBY, CAMOCTOSATEIIbHOMY IPUHSITHIO PEIICHU, CIOCOOHOM alanTHPOBAaThCs K OBICTPO
MEHSIOILIMMCS YCIIOBUSIM KU3HU;



— HamIpaBJIEHHOCTh OOYyUEHHUs HAa CUCTEMaTH4YeCKOe MPHOOILEHUE YUAIIUXCS K CAMOCTOSITETbHOM
MI03HABATEIILHON JESITEIbHOCTH, HAYYHBIM METO/IaM MO3HAHUs, (POPMHUPYIOIIUM MOTHBALIUIO U Pa3BUTHE
CHOCOOHOCTEN K XUMUMU;

— obecreueHne yciIoBHi, CIIOCOOCTBYIOMIMX MPUOOPETEHHUIO 00YJAIOIIMMHUCS OIBITa pa3HO00Opa3HOU
JeSITENbHOCTHU, TIO3HAHUS U CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOYEBBIX KOMITETEHIUH ), UMEIOIITIX

YHHUBEPCATIbHOC 3HAUCHUC JJI PA3JIMYHBIX BUJOB JCATCIBHOCTH;,

— (dopMupoBaHHUE YMEHHI OOBSCHSATH U OICHUBATH SIBJICHHUS OKPY>KAIOIIET0 MUPa HAa OCHOBAHUH
3HaHUH U OIbITA, MOTYYEHHBIX NIPU U3YYECHUU XUMUU;

— (¢opMupoBaHUEe y 00Y4aIONMXCS TYMAHUCTHYECKUX OTHOLICHUN, TOHMMAaHUS IICHHOCTH
XMMUYECKHUX 3HAHUH /7151 BBIPAOOTKH SKOJIOTHYECKHU 11€71€CO00pa3HOro MoBeACHUs B ObITY U TPYA0BOH
NEATENBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbsI M OKPYXKarOLIEH IPUPOAHON CPEBL;

— Pa3BUTUC MOTHBAIIUHA K O6y‘-IeHI/IIO, CIIOCOOHOCTEH K CaAMOKOHTPOJIIFO U CAMOBOCIIMTAHUIO HA OCHOBC

YCBOEHUS 00IIEUEI0BEYECKUX IIEHHOCTE!, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Mpoduiis u
HaIPaBJIEHHOCTU AAJbHENIIEro 00y4eHHUsl.

MECTO YYEBHOTI'O IIPEIMETA «XUMUS» B YHEBHOM IIVIAHE

B cucreme obmiero o0pasoBanus « XUMHs» TPU3HAHA 003aTEIBHBIM YI€OHBIM MTPEIMETOM, KOTOPHIii
BXOJIUT B COCTaB IpeIMETHOM obnactn «EcTecTBeHHO-HAYYHBIE TPEIMETHDY.

Y4eOHbIM IIIaHOM Ha €€ u3y4deHne oTBeieHo 136 yueOHbIX yacoB — 1o 2 4. B Hezento B 8 u 9 kinaccax
COOTBETCTBEHHO.



COJAEP)KAHHME YYEBHOI'O ITPEIMETA

8 KJIACC

IlepBoHaya/ibHBIC XMMHYECKHE IIOHATHSA

[Ipeamer xumun. Ponbs XumMuu B )KU3HM yenoBeka. Tena n Bemectsa. PU3M4EeCKUe CBOMCTBA BELIECTB.
ArperaTtHoe cocTossiHUE BemiecTB. [IoHsATHE 0 MeTO1axX NTO3HAHMSI B XUMUHU. XUMHUS B CUCTEME HayK. YncTele
BemlecTBa U cmecu. CrocoObl pa3zieneHus cMeceil.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 1eMEeHTbl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpoCcThie U CIOXKHBIE
BelIecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumuyeckas popmysa. BaneHTHOCT aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BenlecTB. OTHOCcHUTENbHAS aTOMHast Macca. OTHOCUTENNbHAs MOJIEKYJIsIpHas Macca. MaccoBast 10115
XUMHUYECKOI'0 3JIEMEHTA B COCTUHEHUH.

dusnuecKkre U XUMUYECKUE SIBJICHUs. XUMHUYECKasi peakius 1 e€ Mpu3HaKku. 3aKOH COXPaHEHUS! MaCChI
BellecTB. XuMUueckue ypapHeHus. Kitaccupukanusa XuMU4ecKuX peakiuii (CoeTMHeHus], pa3IoKeHus,
3aMeleHus, OOMCHA).

XHUMHYECKHH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOH TTOCY/I0H, C MpaBUJIaMy padOTHI B 1abOpaTopuu u
npuéMaMu oOpallieHus ¢ 1abopaTOpHBIM 000pYIOBaHNEM; U3YUEHUE U ONTUCaHNE (PU3NUECKUX CBOMCTB
00pa3I0B HEOPraHMYECKUX BEIIECTB; HaOM0IeHne (pu3nUecKuX (TJIaBJICHUE BOCKA, TassHUE JIbJIA, pACTHPAHUE
caxapa B CTyNKe, KHTICHUE W KOHACHCAIIUS BOABI) 1 XUMUYECKHUX (TOPEHUE CBEYH, TPOKATUBAHUE MEAHOU
MIPOBOJIOKHU, B3aUMO/ICHCTBHE MeJIa C KUCIIOTOM) IBJIEHUH, HAOII0A€HNE U ONMCaHUE MPU3HAKOB IPOTEKAHUS
XUMHUUYECKUX peakluii (pa3iioKeHne caxapa, B3auMOJICHICTBUE CEPHON KHUCIIOTHI C XJIOPUIOM Oapus,
pasnoxxenue ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMoeiicTBue xese3a ¢ pactBopom conu Meau(1l));
u3ydeHue cnocoOoB pazaeraeHus cMecei (¢ MoMOoIbI0 MarHuTa, (GUIbTPOBAaHHUE, BHIIAPUBAHUE,
JUCTHIUISIMS, XpoMaTorpadus), IpoBeeHNE OYMCTKY MTOBAPEHHON CONK; HAOI0IEHUE U OITMCaHKe
Pe3yJIbTaTOB MIPOBE/ICHUS OIbITA, WILTIOCTPUPYIOIIET0 3aKOH COXPaHEHUs MacChl; CO3/IaHUE MOAeNei
MOJIEKYJI (IIapOCTEP>KHEBBIX ).

BaxHeiinue npeacraBuTeJ M HEOPraHMYeCKMX BellecTB

Bo3nyx — cmechk razoB. CocraB Bo3ayxa. Kucinopon — aneMeHT u nipoctoe BeriectBo. Haxoxaenue
KHUCJIOpOJIa B IpUpoJe, pu3ndeckne u XuMHIecKrue CBoicTBa (peakuuu ropenus). Oxcumpl. [Ipumenenue
kucaopoa. CriocoObl MoydeHust KUCI0po/ia B JIabopaTOpUH U MPOMBILLIEHHOCTH. KpyroBopor kuciopona B
npupoze. O30H — ajuioTporiHas MOAU(PHUKAIIS KUCITOpOa.

TennoBoit 3¢ ekt XUMHUUECKOI peakliuy, TePMOXUMUYECKUE YPAaBHEHUS, K30~ U IHAOTEPMUYECKUE
peaknuu. TommuBo: yroias u MeTaH. 3arpsi3HEHHE BO3/1yXa, YCHICHHE TapHUKOBOT 0 3 (dekTa, paspymeHue
030HOBOTO CJIOA.

Bomopon — snemeHT u mpoctoe BemecTBo. HaxoxaeHne Bogopo/a B mpupoae, Gusndeckue 1 XuMUIecKue
CBOICTBA, MPUMEHEHHUE, CIOCOOBI nonydeHust. Kucnotel u conu.

KonmuectBo BemectBa. Monb. MonspHas Mmacca. 3akoH ABoraapo. Momsipablii 00bEM ra3oB. Pacuérsr mo
XUMUYECKUM YPaBHEHUSIM.

dusnueckue cBorcTBa BOAbl. Boaa kak pactBoputeinbs. PactBopsl. HackleHHbIE M HEHACHIIICHHBIE
pacTBOpbI. PacTBOpUMOCTE BelecTB B Boje.MaccoBas 10JIs1 BEIECTBA B PaCTBOPE. XUMHUUYECKHUE CBONMCTBA
Bozbl. OcHOBaHMs. Ponb pacTBOPOB B IPUPOJE U B XKU3HU 4eaoBeKa. KpyroBopor Boabl B IpUpoOLE.
3arpsi3HeHue NpupoAHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukanus Heoprannueckux coequaennid. Oxcuapl. Kiaccudukaius okcruioB: coneoopas3yromme
(ocHOBHBIE, KHCITOTHBIE, aM()OTepHBIC) U HecoeoOpasyromme. HoMeHKIIaTypa OKCHIOB (MEXIyHAPOHAS U
TpuBHaNbHAsA). OU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [lomyyeHre okcuIoB.

OcnoBanust. Knaccudukanyst ocHOBaHMIA: IENTOUM U HEpAaCTBOPUMbIe OCHOBaHMs. HoMeHkaTypa



OCHOBaHMH (MEeXIyHApOHAs U TpUBHAIbHAS ). DU3HYECKIE K XUMUYECKHUE CBOWCTBA OCHOBaHUH.
[Tonydyenune ocHOBaHMIA.

Kucnorel. Knaccudukanus kucinor. HomenknaTypa KUCIOT (MEXIyHApOIHAS U TPUBUAIIbHAS).
Pur3nyecKre 1 XMMUYECKUE CBOMCTBA KUCIIOT. P aktuBHocTn metaiuioB H. H. bekerosa. [1onyuenue
KHCJIOT.

Conu. Homenknatypa coneii (MexxayHapoaHasi U TpuBUaibHas). Ou3nyeckue U XMMUYECKUE CBOWCTBA
coineit. [lomyuenue comen.

['eneTnyeckas CBA3b MEXIY KJIaCCaMU HEOPTaHUYECKUX COCTMHECHHUI.

XMMUYECKHUI 3KCIIEPUMEHT: Kau€CTBEHHOE ONPEJICIIEHUE COJIEPKaHUS KUCIOPO/Ia B BO3AYXE; ITOIYUECHHUE,
coOupaHue, pacro3HaBaHue U U3y4eHHE CBOMCTB KUCIOPO/a; HAOII0AeHHE B3aNMOICHCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHMSI U MTPEKPAIlleHUsl TOpeHus (Ioxapa); 03HaKOMJIEHHE ¢ 00pa3laMu
OKCHJIOB U OIIMCaHUE UX CBOWCTB; MOJIy4eHUEe, COOMpaHKe, pPaclio3HAaBaHUE U U3yYEHHE CBOMCTB BOIOPOAA
(ropenue); B3aumozeiicTBrue Bogopoaa ¢ okcuaom meau(Il) (Bo3MokHO UCITONB30BaHNUE BHICOMATEPHAIIOB);
HaOIr0/1IeHNe 00pa3IoB BEIIECTB KOJMYECTBOM | MOJIb; MccieioBaHnEe 0COOCHHOCTEN PacTBOPEHHS BEIIECTB
C Pa3JIMYHON PACTBOPUMOCTHIO; IPUTOTOBIIEHHUE PACTBOPOB C ONPENEIEHHON MacCOBOM J1oyei
pacTBOPEHHOI 0 BEIIECTBA; B3aUMOJICHCTBUE BOJIBI C METAJJIaMH (HaTPHEM U KaJbI[eM) (BO3SMOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); OIIPEIEICHIE PACTBOPOB KUCIIOT U LIEI0YEH ¢ MOMOIIbIO HHIUKATOPOB;
HCCIIeJOBaHNE 00pa3110B HEOPraHNYECKUX BELIECTB PA3IMUYHbIX KJIACCOB; HAOII0AEHNE U3MEHEHUS OKPAaCKU
MHJMKATOPOB B pacTBOpax KUCJIOT U 1elo4ell; u3yuenue Bzaumoenctaus okcuaa meau(Il) ¢ pacrsopom
CEPHOM KHMCIIOThI, KUCJIOT C METaJNIAMH, PEaKLUi HEUTpaaIu3alum; IoJy4YeHue HepacCTBOPUMbBIX OCHOBAHUIA,
BBITECHEHUE OJTHOI0 METAJIa JPYTUM U3 PACTBOPA COJIM; PELIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe«BaxkHelre K1acchl HEOPraHMYECKUX COEAMHEHUIN.

Iepuoauyeckuii 3akon u [lepuoanyeckasi cucrema xuMudeckux 3jeMeHToB /. U. Menaeseena.
Crtpoenue aToM0B. XMMHYECKasl CBSA3b. OKNCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKInu

HepBBIG IIOIIBITKHU KJIaCCI/I(l)I/IKaLII/II/I XUMHUYCCKUX DJICMCHTOB. HOHSITI/IC 0 rpynnax CXOIHBIX 3JICMCHTOB
(11eTOYHbIE U MIETTOYHO03EMENIbHBIE METAJIbI, TAIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT
aM(dOoTepHBIC OKCHUJIBI U THIPOKCHUJIBI.

[Tepuonuueckuii 3akoH. [lepuoauueckas cucrema xumuueckux sneMeHToB 1. 1. Menpaeneena.
Kopotkonepuoanas u mmuHHONIEpUoAHas GopMbl [leproaudeckoil CHCTEMbI XUMHUYECKUX 3JIEMEHTOB /1.
N. Menneneesa. [lepuozas! 1 rpynnel. @PU3H4ecKUi CMBICII TOPSIAKOBOTO0 HOMEPA, HOMEPOB IIEpUOAA U
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sifiep. M3oTorbl. DnekTponbl. CTpOeHHE AIIEKTPOHHBIX 000J10YeK
aTtomoB repBbIX 20 xuMuueckux amemeHToB [lepuognueckoii cucremsl J[. M. MenaeneeBa. XapakTeprucTuka
XMMHYECKOI0 3JIEMEHTA 110 ero nmonoxeHuto B [lepuognueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUs Pauyca aTOMOB XUMHYECKUX IEMEHTOB, METAIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpyIiaM U rnepuojam. 3uauenue Ilepuoanueckoro 3akona u Ilepuonnueckoit
CHUCTEMBI XUMUYECKUX JIEMEHTOB AJIs Pa3BUTHS HaYKH U npakTuku. [. 1. MenneneeB — yuéHblii n
IpaXKaHUH.

Xumuyeckas cBsi3b. KoBaneHnTHas (MoyispHas 1 HEMOJIApHAsi) CBSI3b. DJIEKTPOOTPUILIATETHHOCTh
XUMHUYECKUX AJIeMEHTOB. VIOHHas CBS3b.

Crenens okucneHus. OKHCIUTETLHO-BOCCTAHOBUTENIbHBIC peakiiuu. [Ipoliecchl OKuCIeHus u
BOCCTaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUH 3KCTIEPUMEHT: U3Y4YeHUE 00pa3I0B BELIECTB METAJIIOB U HEMETAIIJIOB; B3aUMO/ICHCTBHE
TUAPOKCUJIA IIUHKA C PACTBOPAMM KUCJIOT U LIEJI0YEH; IPOBEACHHE OIBITOB, MIITIOCTPUPYIOIINUX
IIPUMEPBI OKHCIUTEIbHO-BOCCTaHOBUTENBHBIX PEAKIINI (TOPEHNE, PEaKLIUN PA3JI0KEHUS, COSUHEHMUS).

Me)l(ﬂpeIlMeTHl)le CBH3H



Peannaaunﬂ MCXKITPCAMCTHBIX CBs3EH IIpHu U3YYCHHUH XHUMHU B 8 xiacce OCYHICCTBIIACTCA UCPE3
HCITIOJIB30BAHUEC KaK O6IHI/IX C€CTCCTBCHHO-HAYYHBIX HOHSITHI;'I, TaK U HOHSITI/Iﬁ, SABJIIIOIINXCA CUCTEMHBIMU JI51
OTACIIbHBIX NPCAMETOB €CTCCTBCHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTeCTBeHHO-HAYYHbBIC TTOHATHS: HAYYHBIN (aKT, TUIIOTE3a, TCOPHs, 3aKOH, aHATTN3, CHHTE3,
KIaccu(uKaIus, NepuoIuIHOCTh, HAOMIOACHHE, YIKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHE, MOJIEb,
SIBIICHHE.

dusnka: MaTepusi, aTOM, HJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUI, H30TOIIbI, PAJHOAKTUBHOCTD,
MOJIEKYJIa, JIIEKTPHUUCCKHIA 3apsi], BEIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ras3,
(du3nUecKre BETUYMHBI, CIUHUIIBI H3MEPEHUS, KOCMOC, TUIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunTes, npixanue, 6uocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpalIbl, TOPHbIE OPOABI, OJIE3HbIE HCKOMAEMble, TOILUINBO,
BOJIHbIE PECYPCHI.

9 KUIACC

BemecTBo 1 XUuMHUYecKas peaKkunus

[Tepuoanueckuii 3akoH. [lepuoguyeckas cucrema xumudeckux 3neMeHToB J[. . MenneneeBa. Ctpoenne
aTOMOB. BaKOHOMepHOCTI/I B N3MCHCHHH CBOMCTB XUMHYECKHUX DJIEMESHTOB IEPBLIX TpéX nepruoaoB, Kajiaus,
KaJIbLIUSI U X COEIMHEHUI B COOTBETCTBUH C MOJIOKEHUEM 31eMeHTOB B [lepuoanueckoii cucreme u
CTPOEHHEM UX aTOMOB.

Crpoenue BelecTBa: BUAbl XUMUYECKON CBSA3H. THUIIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTD CBOICTB
BEILECTBA OT THUIIA KPUCTAIMYECKON PEIIETKU U BUJA XUMHUYECKON CBS3H.

Krnaccudukanus 1 HoOMEeHKIaTypa HEOpraHM4YEeCKUX BEUIECTB (MEXAyHapOoJHasi U TPUBUAJIbHAS).
XHUMHYECKHE CBOUCTBA BEILECTB, OTHOCIINXCS K PAa3JIMYHBIM KJIaCCaM HEOPIaHUYECKUX COCAUHEHUN,
TCHETUYECKas CBA3b HEOPraHUYECKUX BELIECTB.

Krnaccudukanus XuMHUECKUX peakluii Mo pa3InyHbIM IpHU3HAKaM (10 YUCIY U COCTaBY Y4acTBYIOIIUX B
PEaKINK BEIIECTB, MO TETUIOBOMY (D (PEKTY, M0 M3MEHEHHIO CTENEHEH OKUCICHUS XUMHUYECKIX dJIEMEHTOB,
0 0OPaTHMOCTH, 110 YYACTHIO KaTalln3aTopa). DK30- U IHJIOTEPMHUUECKHIE PEAKIIUU, TEPMOXUMUICCKIEC
YpaBHEHUSI.

[TonsiTre 0 CKOPOCTH XUMUYECKOU peakiuu. [loHsTHe 00 00paTUMBIX U HEOOPATHUMBIX XUMHUYECKUX
peaknusx. [IoHATHE O TOMOT'CHHBIX M T€TEPOreHHBIX peakiusaX. [[oHsITHe 0 XUMIUYECKOM PaBHOBECHH.
®DaKTOpBbI, BIUSIONUE HA CKOPOCTh XMMUYECKON PEaKIIUH U TOJIOKEHUE XHMUYECKOT'0 PAaBHOBECHSI.

OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC PEAKIIUH, HIIEKTPOHHBIN OaTlaHC OKUCIUTEIFHO-BOCCTAHOBUTEIILHON
peakiuu. CocTaBICHHE YPaBHCHUN OKHCIUTEIIBHO-BOCCTAHOBUTEIILHBIX PEAKIIHA C HCIIOJIb30BAHUEM METO/Ia
AJIEKTPOHHOTO OanaHca.

Teopust SNEKTPONUTUUECKON TUCCOLUAIINU. DICKTPOIUTHI U HE- DNIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHH3M JUCCOIMAIINHU BEIIECTB C PAa3IMYHBIMU BHIAMH XUMUYECKOH CBs3H. CTETICHb IUCCOIUAIIH.
CuiibHBIC U CJTa0BIE DJIEKTPOJIUTHI.

Peakunu nonHoro oomMeHa. Y ciioBusi NpOTeKaHUS PeaKINil HOHHOr0 0OMeHa, MOJIHbIE U COKpAIIEHHbIE
MOHHBIE YpaBHEHUs peakiuii. CBOICTBA KUCIIOT, OCHOBAaHHM U COJIeH B CBETE IPEACTaBICHUN 00
ANIEKTPOJIUTHYECKON aucconuanuy. KadectBenHble peakuuy Ha MOHBL. [IoHATHE O rMAPOIN3E CONEH.

XUMUYECKUI SKCTIEPUMEHT: 03HAKOMJICHHE C MOJICISIMU KPUCTATNTMYECKUX PEIIETOK HEOPTaHUYECKIX
BEIIIECTB — METAJJIOB M HEMETAIIIOB (TpaduTa U ainmasa), CIIOKHBIX BEIIECTB (XJI0puIa HATpHsl),
WCCJICIOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH PEeaKIny OT BO3JICHCTBUS Pa3IMIHBIX (PaKTOPOB;
MCCJICJIOBAHHE DJIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOLUAIIMN KUCIIOT, IEIOYel U Coei
(BO3MOKHO UCIIOIB30BaHUE BHICOMATEPHAIIOB); IPOBEACHHE OIBITOB, MILTIOCTPUPYIOIINUX MTPH3HAKH
MPOTEKaHUs PeaKIuii HOHHOT'0 0OMeHa (00pa3oBaHME OCaJIKa, BBIICIICHNE Tra3a, 00pa30BaHKE BOBI); ONBITOB,



HIUTIOCTPUPYIOIUX ITPUMEPBI OKUCIIUTCIIbHO-BOCCTAHOBHUTCI/IbHBIX pCaKHI/Iﬁ (ropeHHe, pE€aKuuu pa3jIoKCHUA,
COC)II/IHGHI/ISI); pacrno3sHaBaHUC HCOPraHMYCCKUX BCIICCTB C MOMOMIBIO KAYECCTBCHHBIX pCaKHI/IfI Ha MOHBI,
PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4.

HeMeTa/1bl 4 HX COeAMHEHNA

OO6mmas xapakTepucTuka ranoreHoB. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTePHBIE CTETIEHU OKHCIICHUSI.
Crtpoenue u pusnveckre CBOMCTBA MPOCTHIX BEIIECTB — raJIoreHOB. XMMHUUYECKHE CBOWCTBA HA IPUMEPE
xJjiopa (B3auMOJICHCTBHE C METa/NIaMH, HEMETaJlJIaMU, IIeJIouaMu ). XJ1opoBoaopoa. ComsiHas KUCIIOTa,
XUMHUYECKUE CBOMCTBA, MOJIy4eHUE, MpUMEHEeHHE. [lelicTBre XIopa U XJI0pOBOAOPO/Ia HA OpraHUu3M
yenoBeKka. BaxkHele X10puabl U UX HAXOXKIACHHUE B PUPOJIE.

Oo6mas xapakTepuctuka 35eMeHToB VIA-Tpymmbl. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTePHBIEC CTETICHH
OKHCIICHUS.

Crtpoenue u pusnveckre CBONCTBA MPOCTHIX BEUIECTB — KHUCIOPOJA U cepbl. AJITTOTPONHBIE MOAU(PHUKAIIUN
KHCIIOpOJia ¥ cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOIOPOI, CTPOCHHE, PU3NUECKUE U XUMUUYECKHE
cBoiicTBa. OKCHABI CephI KaK MPeACTaBUTENN KUCIOTHBIX OKCUA0B. CepHas KHcIoTa, pu3ndeckue u
XUMHUYECKHE CBOMCTBA (00IIME KaK MPeCTaBUTENs Kilacca KUCIOT U crenuduieckre). XuMHUUecKue
peaxiuy, JiexKalue B OCHOBE MPOMBIIIIEHHOT0 crioco0a nmoinydeHus cepHoi kucnotsl. [Ipumenenue. Conu
CEpHOM KHUCIIOTHI, KaUeCTBEHHAsl peakus Ha cyiabdar-uoH. HaxoxxaeHnue cepbl 1 €€ COETMHEHUH B IPUPOJE.

XUMHUYECKOE 3arpsi3HEHIE OKPYKAIOIICH CPeIbl COSTMHEHHUSIMU CePhI (KHUCIOTHBIE TOXKIN, 3arpsi3HCHIE
BO3/yXa U BOJOEMOB), CIOCOOBI €r0 MPeIOTBPAIICHHUS.

OO0mas xapakTepucTika 3jieMeHToB VA-rpynmsl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC CTCTIICHH
OKHCJICHHSI.

A30T, pacnipocTpaHeHUE B IPUPOJIE, PU3NUECKUE U XUMUYECKUE CBOICTBAa. KpyroBopoT a3ora B pupoze.
AmMHaK, ero pu3nYecKre 1 XUMHUYECKHE CBOWCTBA, MOIy4YeHUe U ipuMeHeHne. Colln aMMOHMSI, UX
du3nveckre 1 XUMUYECKHE CBOWCTBA, TprUMeHeHrne. KauecTBeHHAs peakiys Ha HOHBI aMMOHHSA. A30THast
KHCJIOTA, €€ Toy4yeHue, (pu3ndeckue u XuMU4YecKrue CBOMCTBA (00IMe KaK MPeJICTaBUTENS KIIacca KUCIOT U
cnenuduyeckue). Micronp3oBaHUEe HUTPATOB U COJNCH aMMOHHSI B KAY€CTBE MHHEPAIBHBIX YI0OPCHU.
XUMHUYECKOE 3arpsi3HEHUE OKPY KaIOIIel Cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JOXK AU, 3arpsi3HEHHUE
BO3/1yXa, IOYBHI U BOJIOEMOB).

®dochop, ammorponHbie Mogudukauu dhocdopa, Gu3ndecKne 1 XuMHIecKkne cBocTBa. OKCH
dochopa(V) u pochopHas kucnora, pu3ndecKre 1 XUMHUUECKUE CBONUCTBA, MonydeHue. Mcnons3oBanue
docdaroB B kauecTBE MUHEPATHHBIX yIOOPCHHUIA.

O6mas xapakTepucTuka 3yeMeHToB [V A-rpymmbsl. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEePHbBIE CTENIEHU
OKHCJICHHSL.

Yraepon, atoTporHbie MOAU(DHUKALINHT, pacIPOCTpaHEHHE B TPUPOAEC, PUIUICCKUE U XUMUICCKHEC
cBoiictBa. Ancopouus. Kpyrosopor yriepona B mpupojae. Okcupl yriaepona, ux GU3NIeCKue U XHMHISCKUC
CBOICTBA, JCHCTBHE HA KUBBIE OPTaHU3MBI, IOJIYYCHHUE U TPUMEHEHUE. DKOIOTHYECKUE MPOOIEMBI,
cBsizaHHBIE ¢ oKcuIoM yriiepona(IV); rumoresa riio0anbHOrO MOTEIUICHUS KIIMMaTa; MapHUKOBBINA Y PEKT.
YronpHas KHCIOTa U €€ CONU, UX PU3NUECKUE U XUMUYECKUE CBOIMCTBA, MIOIyYCHUE U IPUMEHEHHUE.
KavecTBeHHas peakuus Ha KapOoHAT-HOHBI. Mcronb30BaHne KapOOHATOB B OBITY, MEIUIINHE,

MMPOMBITINICHHOCTHU U CCIIBCKOM XO035MCTBE.

[TepBoHavanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUAX yriiepoaa (MeTaH, 3TaH,
STUJIEH, all€TUJIEH, 3TAHOJ, IJIMIEPUH, YKCYyCHAas Kuciorta). MIx coctaB u xumuueckoe crpoenue. [lonsarue o
OMOJIOrMYECKU BaYKHBIX BEIIECTBAX: KHUPaxX, OenKax, yriaeBojax — M UX POJU B )KU3HU YEJIOBEKa.

MaTepI/Iaanoe CAUHCTBO OPraHUYCCKHUX U HCOPTraHNMYCCKUX COCHHHGHHﬁ.

Kpemuuii, ero pusnyeckue u XuMHUYECKHUEe CBOMCTBA, MojlydeHue U npuMeHeHne. CoelMHEeHNs KpeMHUS B
npupoze. O0mrue npeacraBieHus o0 okcuae kpemaus(IV) u kpeMHueBoit kucnore. CHIIMKATHI, UX



WCITOJIb30BaHUE B OBITY, MEUITMHE, TPOMBIIIUICHHOCTH. BaskHeHIIIne cTpOUTEIbHBIE MaTEPHAIIbl: KEPAMHKA,
CTEKJI0, IIEMEHT, 0eTOH, kene300eToH. [IpobieMbl 0€30MacHOr0 NCIIOIB30BAHUS CTPOUTEIIBHBIX MaTEPHAIOB
B IMOBCEIHEBHOMN JXKU3HU.

XUMHYECKUH SKCIIEPUMEHT: U3ydeHUE 00pa3I[0B HEOPTaHUUECKUX BEIIECTB, CBOMCTB COJISTHON KUCIIOTHI,
MPOBEICHUE KAUeCTBEHHBIX PEaKIINii Ha XJIOPUA-UOHBI U HAOIIOICHHE TPU3HAKOB UX MPOTEKAHUS;, OMBITHI,
oTpakaroiire Gu3NYecKue 1 XUMUIECKIEe CBOMCTBA TaJIOTEHOB U UX COeIMHEHUH (BO3MOXHO UCTIOIb30BaHUE
BHJICOMATEPHUAJIOB); O3HAKOMJIEHHE ¢ 00pasiaMu XJIOpUI0B (TaJOTeHHUIOB); O3HAKOMJIEHHE C 00pa3iaMu
Cephl U €€ COeMHEHUSIMH (BO3MOXKHO HCITOJIb30BAaHUE BUICOMATEPHAIIOB); HAOIIOAEHUE ITpoLiecca
00yrIMBaHUs caxapa IoJ IeiiCTBUEeM KOHIIEHTPUPOBAHHON CEPHON KHCIOTHI; M3Y4eHUE XUMUYECKUX
CBOMCTB pa30aBJIeHHON CEpHOM KUCIIOThI, IPOBEIEHNE KaU€CTBEHHOM peakluu Ha Cyab(paT-1uoH U
HaOJIIOZICHUE TPU3HAKA €€ TPOTEKaHHsI, O3HAKOMIICHHE ¢ (PU3MYECKIMU CBOMCTBaMHU a30Ta, (hochopa u ux
COeMHEHMH (BO3MOXHO MCIOIB30BaHUE BUEOMATEPHANIOB), 00pa3liaMy a30THBIX U (hOCPOPHBIX
ynoOpeHuit; monydeHue, coonpanue, paclio3HaBaHue M U3yUYeHUE CBOMCTB aMMHAaKa; IPOBEACHUE
Ka4eCTBCHHBIX PEaKuii Ha HOH aMMOHUS U GocdaT-uoH U U3yYeHHE TPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOI KUCIOTHI C ME/IbI0 (BO3MOXKHO HCIIOIb30BAaHUE
BHJICOMATEPHUAIIOB); U3YUCHUE MOJIeNIeH KPUCTAUNIMYECKUX PEMIETOK aiMasa, rpadura, QpyiuiepeHa;
O3HaKOMJIEHHUE C MPOLIECCOM aJICOPOIIMH paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOHWCTBOM
IPOTHBOrasa; Nojly4eHue, coOupanue, paclo3HaBaHie U U3y4eHUE CBOMCTB YIIIEKHCIIOro Ta3a; MPOBEACHNE
Ka4yeCTBEHHBIX PEaKIuii Ha KapOOHAT- U CUIIMKAT-UOHBI U H3yUEHHE MPU3HAKOB UX MPOTEKAHNUS;
O3HAKOMJICHHUE C MPOIYKIIUEH CUIIMKATHOM MPOMBIIIIEHHOCTH; PEIIEHUE YKCIIePUMEHTANIbHBIX 331 110
TeMe«BaxxHele HeMETAIJIbl U UX COEAMHEHUS.

MeTaaabl M UX COCINHCHUA

OO1w1ast xapakTepuCTUKa XMMUYECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHMM UX MOJIOXKEHUS B
[Tepuonnueckoit cucreme xumudeckux aneMeHToB /1. . MenneneeBa u ctpoeHust aromoB. CTpoeHue
MeTajl10B. MeTajunueckas CBsA3b U METAIUIMYECKas KpUCTaNInYecKas peléTka. DIeKTPOXUMHUECKUN Psij
HanpspkeHui MeranoB. du3nueckre u XuMHUYECKUe CBOMCTBAa MeTayuloB. O0Ine criocoObl MOIydeHus
MeTasioB. [IoHATHE 0 KOPPO3UHM METAIIIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOoppo3uu. CIuiaBsl (CTalb,
YYT'yH, JIOPATIOMUHUN, OpOH32) U MX IPUMEHEHHE B OBITY M IPOMBIIIIEHHOCTH.

[[lerounbie MeTauibl: nojoxenue B [lepuoguueckoi cucreme xummdyeckux dmeMeHToB . 1. Menneneesa;
CTPOEHUE MX aTOMOB; HAXOXJeHUE B npupoae. Pu3nueckue 1 XUMUYECKUE CBOMCTBA (HA MpUMEpe HATPUS U
kanus). OKCHIIbI ¥ TUIPOKCHIBI HATpUs U Kayusl. [[puMeHeHue MeI0YHbIX METAJIIIOB M X COCTUHCHHM.

[Ileno4yHO3EMENBHBIE METAUIBI MATHUM U KaJbLUMI: NIOJI0KEHHUE B IIeproanyeckoi cucteMe XMMUYECKUX
aneMeHTOB [I. 1. MenpeneeBa; CTpOCHHE X aTOMOB; HAXOKJACHHE B Ipupoac. PU3NYeCKUe U XUMUYECKHE
CBOMCTBAa MarHus M KaJiplivs. Baxkneimme coequHeHUs KabLusl (OKCHI, TUIPOKCU, conu). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ yCTpaHEHUs!.

AmoMmuHM: nonoxeHue B Ilepuoguueckoil cucreme xumudeckux ieMeHToB /. 1. Mennaeneesa;
CTPOEHHUE aTOMA; HaX0XJIeHUe B Ipupoje. Pusnueckue 1 XMMUYECKUEe CBOMCTBA allFOMUHUS. AM(OTEpHbIe
CBOMCTBA OKCHJA U THAPOKCH/IA aTFOMUHUSL.

Keneso: nonoxenue B [lepuoguueckoii cucteme xumudyeckux 3meMeHToB 1. 1. Menneneea; ctpoeHue
aToMa; HaXOoXKJIeHUe B mpupozae. PU3ndecKue U XUMUIECKHE CBOMCTBA kee3a. OKCHIIbI, THIPOKCH]IBI U COITU
xenesa(Il) u sxxeneza(Ill), ux cocras, cBOWCTBA U MOJTyYCHHE.

XUMHUECKUH SKCIIEPUMEHT: 03HAKOMIJIEHHE C 00pa3I[aMi METAJNIOB U CIUIABOB, UX (PU3MYECKUMU
CBOMCTBaMHU; U3yYEHHE PE3YJILTATOB KOPPO3UH METAJUIOB (BO3MOXHO UCIIOIB30BaHUE BUIEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJIEHCTBHSI OKCHAA KAJIBIHS U HATPHsI C BOJOM (BO3MOXKHO MCITOJIb30BAaHUE
BHJIEOMATEPHUAJIOB); UCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIBI; MPOIECCa TOPEHUS Keje3a B KUCIOPO/Ie
(BO3MOKHO HCTIOIH30BAaHUE BHIEOMATEPHAIIOB); MPU3HAKOB MTPOTEKAHUS KAYECTBEHHBIX PEaKIUi Ha HOHBI



(MarHwms, KaubIus, ATFOMUHNS, IMHKa, kene3a(ll) u xeneza(lll), meau(1l)); HabGnroneHre U onMcaHUE
MIPOIECCOB OKPAIIMBAHUS IIJIAMCHH HOHAMH HATPHSI, KU M KAITBIHS (BO3MOXKHO UCIIOIh30BaHUE
BUJICOMATEPUATIOB); UCCIIeIOBaHNE aM()OTEPHBIX CBOMCTB T'MIPOKCH 1A AIFOMHHHUSI U THIPOKCHIA [INHKA,
peIICHHE SKCIIEPUMEHTAIIBHBIX 32184 110 TeMe «BajkHelI1e MeTaJljIbl M UX COCITUHCHUS.

XuMHuA U OKpYy:Kaolas cpeaa

HoBble maTepuansl u TexHOIOrMU. BelecTBa u MaTepualibl B IOBCEJHEBHOM KU3HH Y€IOBEeKa. XUMUS U
30poBhe. be3omnacHoe ncnonb3oBaHue BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBast moMorpb npu
XUMHUYECKUX 0XKOrax U oTpaBieHUsIX. OCHOBBI 3KOJIOTMYECKON IPaMOTHOCTU. XMMHUYECKOE 3arpsa3HEHHE
OKpYy’Karolen cpesl (mpeaenbHas qomyctumasi KonreHTpamus semiects — [1/IK). Pons xumuu B pemennn
HKOJIOTMYECKUX MTPOOIIEM.

[IpupoaHbie CTOYHUKHU YTIEBOIOPOAOB (Yroib, IPUPOAHBIN ra3, HePTh), MPOAYKTHI UX MEPEPAOOTKH, UX
POJIb B OBITY M IPOMBIILIICHHOCTH.

XUMHUYECKUI SKCIEPUMEHT: U3y4eHHE 00pa3li0B MaTepUaoB (CTEKIIO, CIUIaBbl METAJLIOB, IOJIMMEPHbIE
MaTepuabl).

Me)Kl'[peI[MeTHbIe CBHA3H

Peanu3zanus MeXIIpeIMETHBIX CBSA3EH IIPU U3YYEHUH XUMUU B 9 Kilacce OCYIIECTBIISIETCS Yepes
UCIIOJIb30BaHKE KaK OOLIMX €CTECTBEHHO-HAYUHBIX IMOHATUH, TaK U MOHATUH, SBJISIONUXCSA CHCTEMHBIMU JUIS
OTJENBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOr 0 KA. Peanu3anus MeXIpeAMETHBIX CBA3CH IIPU U3y4EHUN
XMMHHU B 9 KJTacCe OCYILECTBIIAETCS Yepe3 UCTIOIb30BAHNE KaK OOILINX €CTeCTBEHHO-HAYYHBIX MMOHATUH, TaK U
MIOHATUH, ABIAIOIIMUXCA CUCTEMHBIMU I OTAEIBbHBIX IIPEIMETOB €CTECTBEHHO-HAy4YHOI0 [IUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIE MOHATHSI: HAYUYHBIN (DaKT, TUIOTE3a, 3aKOH, TEOpHsl, aHAJIU3, CHHTE3,
KIaccu(uKaIus, IepuoIuIHOCTh, HAOMIOACHHE, YIKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHE, MOJIEb,
SIBJICHHE, TAPHUKOBBIN d(DPEKT, TEXHOIOTUsI, MATEPHAIIHI.

dusnka: MaTepus, aTOM, JJICKTPOH, TPOTOH, HEUTPOH, NOH, HYKJINI, H30TOIBI, PATHOAKTHBHOCTD,
MOJICKy.Ha, E)JIGKTpI/I‘-IeCKI/Iﬁ 3ap;m, HpOBOI[HI/IKI/I, HOJ'IprOBOI[HI/IKI/I, I[I/IE)JIGKTpI/IKI/I, (1)OT03JICM€HT, BCIIECCTBO,
TeNo, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, T'a3, pACTBOP, PACTBOPUMOCTbD, KPUCTAIUTMYECKAsT PEIIETKA,
CILTaBbI, (PU3UUYECKHE BETUUHUHBI, CUHUIBI H3MEPECHHSI, KOCMHYECKOE IIPOCTPAHCTBO, IJIAHETHI, 3BE3/IBI,
CounHire.

buonorus: porocunTes, npixanue, buochepa, sKoCUCTEMa, MUHEPaIbHbIE YIOOPEHHSI, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIHLHBIC BEIIECTBRA.

I'eorpadusi: armocdepa, ruapochepa, MuHepasbl, TOPHbIE OPObI, 10JIE€3HbIE HCKOMAaeMble, TOILINBO,
BOJIHBIE PECYPCHI.



INTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

Nzyuenne xumuu B 8-9 kiacce HalpaBiIeHO HA JOCTH)KEHUE 00yUYaIOIIMMUCS JIMYHOCTHBIX,
METaNpeIMETHBIX U IPEIMETHBIX PE3YJIbTATOB OCBOEHHS Y4eOHOr 0 IIpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yIbTAThl OCBOCHHS IPOrPaMMbl OCHOBHOT'O 00I111eT0 00pa30BaHUs JOCTUTAIOTCS B XOJ1€
00y4eHMs XMMUU B €IMHCTBE y4eOHON U BOCHUTATEIbHOM AesTenbHOCTH OpraHu3aly B COOTBETCTBUHU €
TPaAMLIMOHHBIMU POCCUUCKUMU COLIMOKYJIBTYPHBIMU U JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IIPUHATHIMHU
B O0ILIECTBE MTPaBHJIaMH U HOPMaMH IOBEICHUS M CIIOCOOCTBYIOT IpOIleccaM CaMOITO3HAHUS, CAMOPA3BUTHUS
U COLMaIM3aluU 00yYaroIuXcs.

JIMYHOCTHBIE PE3yAbTATHI OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YUCIIC B YACTHU:

ITaTpnoTHYeCKOro BOCIIUTAHNUS

1) IEeHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACIICHIO,
MOHUMAHUS 3HAYEHUSI XUMUYECKOH HAYKH B KU3HH COBPEMEHHOT 0 OOIIECTBa, CIIOCOOHOCTH BIAETh
JOCTOBEPHOM HH(pOpManMen 0 NEPEeAOBBIX JOCTUKEHHUIX U OTKPBITUSX MUPOBOW U OTCUECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MHpa U O0IIECTBa;

I'pamanckoro BoCnMTaHUSA

2) IPE/ICTaBJICHHS O COLMATIBHBIX HOPMAaX U MPaBUIIaX MEKINYHOCTHBIX OTHOIICHUH B KOJJICKTHBE,
KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO IMOJIE3HON, y4eOHO-HCCIIeA0BATENbCKOM, TBOPUECKOM U
JIPYrux BUAAX JEATETbHOCTH; TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHON JAEATENbHOCTH MPU BHITOTHEHUH
y4eOHBIX, TO3HABATENBHBIX 33124, BBITOJIHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3/1aHUU YU€OHBIX IPOEKTOB,
CTpeMJIEHHs K B3aMMOIIOHUMAaHMIO U B3aMOITOMOIIIM B IIPOLIecce 3TON ydeOHON AeATeNbHOCTH; TOTOBHOCTH
OLICHUBATh cBOE IMMOBCACHUC U IMTOCTYIIKH CBOUX TOBapHIHGﬁ C MO3MIUH HPAaBCTBCHHLIX U ITPABOBBIX HOPM C

Y4€TOM OCO3HaHMSI MOCIECTBUN TOCTYIKOB;

ILleHHOCTH HAYYHOTO NTO3HAHUS

3) MEPOBO33PEHUECKUX MPEACTABICHHUN O BEIIECTBE M XUMHUYCCKON PEaKI[MH, COOTBETCTBYIOIINX
COBPCMCHHOMY YPOBHIO PAa3BUTHUA HAYKH U COCTABJIAIONINX OCHOBY I TIOHUMAHUA CYIIIHOCTU HaquOﬁ
KapTHHBI MUPa; IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS PUPOIbI, B3AUMOCBSI3SIX
YeloBeKa C MPUPOIHON CPEIoi, O POJIM XMMHUU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) ITO3HAaBAaTCJIIbHBIX MOTUBOB, HAITPABJICHHBIX HA ITOJIYUCHUC HOBBIX 3HAHUH 110 XUMHH, HCO6XOJII/IMI)IX JJIA
00BsICHEHHS HAOIFOJaeMBIX TTPOIECCOB M SIBJIICHUI;

5) no3HaBaTeabHOMN, HHGOPMAIIMOHHON U YUTATEIBCKOW KYJIbTYPbI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENIbHOM PaboThl C y4eOHBIMU TEKCTAMU, CIIPABOYHON JTUTEPATYPOd, JOCTYIMTHBIMH TEXHHUYECKUMU
cpeacTBaMu MHGOPMAIIMOHHBIX TEXHOJIOTUH;

6) uHTEepeca K 00YYSHHIO U TTO3HAHUIO, JTF0003HATEIbHOCTH, FTOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, POSKTHOM U MCCIIEOBATEIHCKON ACSITEIIbHOCTH, K OCO3HAHHOMY BBIOOPY

HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B aJIbHEHIIEM;

@ opMUPOBaHUSI KYJIbTYPbI 310POBbSI

7) OCO3HAHUA NEHHOCTH KU3HU, OTBCTCTBCHHOI'O OTHOHICHUSA K CBOEMY 3/10POBbI0, YCTAHOBKHU Ha
3JI0pPOBBIN 00pa3 KU3HU, OCO3HAHMSI ITOCIICICTBUI U HENPUSATHUS BPEIHBIX TPUBBIUEK (YIIOTPEOICHHUS
AJIKOTOJIsI, HAPKOTUKOB, KYPEHHsI ), HEOOXOIMMOCTH COOJTFOICHUS TTpaBriI 0€30MaCHOCTH MPU OOpaIeHUH C
XMUMHUYECKHMH BEIIECTBAMU B OBITY M PEabHOM JKU3HU;

Tpynosoro Bocnutanusi
8) uHTepeca K NPaKTHYECKOMY M3Y4EHHIO MPOQecCHii M Tpya pa3IndHOro poja, yBaKEHHE K TPYAY U



pe3ynbTaram TPyAOBOM AESITEIbHOCTH, B TOM YHUCIIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHHM MO XUMHUH,
OCO3HAHHOTr'0 BHIOOpA MHIMBUTYaJIbHON TPAEKTOPHH MPOIOJIKEHHUS 00pa30BaHUs C yUYETOM JIMYHOCTHBIX
WHTEPECOB M CITOCOOHOCTH K XUMHUH, OOIIIECTBCHHBIX HHTEPECOB U TIOTPEOHOCTEH; YCIICIITHOM
poheCCUOHATBHON AEITETbHOCTU U PA3BUTHSI HEOOXOAMMBIX YMEHUI; TOTOBHOCTh aJallTUPOBATHCS B
npodecCUOHATBHOU Cpe/e;

IKOJIOTHYECKOr0 BOCIIUTAHUS

9) 5KOJIOrMYECKH 11e7IECO00PA3HOr0 OTHOIICHHUS K MPUPOJIE KaK UCTOYHHKY JKH3HH Ha 3eMiie, OCHOBE e
CYLIECTBOBAaHMsI, TOHUMAHUSI LIEHHOCTHU 3JI0pPOBOr0 U 6€30MacHOro oopasa >ku3HH, OTBETCTBEHHOT O
OTHOIICHUS K COOCTBEHHOMY (PH3UYECKOMY U MICUXUYECKOMY 37I0POBBIO, OCO3HAHUS IIEHHOCTU COOJIOCHHS
npaBuiI 6€30MaCHOT0 MOBEJICHHSI TPU PaboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYaLUAX, YTPOXKAIOIIUX 3/J0POBHIO
W SKU3HH JIIOJICH;

10) criocoOHOCTH MPUMEHSITh 3HAHUS, OTyYaeMbI€ TIPU U3YUYCHUN XUMHUH, JJIsl PELICHUS 33124, CBA3aHHBIX
C OKpY>Karolle NpUPOIHON CPEO, MOBBILIEHUS YPOBHS 3KOJIOTHYECKON KYJIbTYpPbl, OCO3HAHUS
rI100aJIBHOr0 XapaKTepa 3KOJIOTHYECKHUX MPOOJIEM U ITyTei UX PELICHUS MOCPEICTBOM METOI0B XuMum; 11)
HKOJIOTMYECKOTO MBIIIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS MM B IIO3HABATEIbHONW, KOMMYHUKATUBHOMN U
COIMAJIbHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeMeTHBIX Pe3yIbTaTOB BBIACISAIOT 3HAUUMBbIE [T (HOPMUPOBAHHS MUPOBO33PEHUS
o0IleHayYHbIe TOHATHUS (3aKOH, TEOpHsl, IPUHLIUI, TUIIOTEe3a, (PAKT, cucTeMa, MPOLecC, SKCIIEPUMEHT U JIp.),
KOTOpPBIE UCIIOIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YUEOHBIX IIPeIMeTaX U MO3BOJSIOT HA OCHOBE 3HAHUH U3
ATHX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O I[EJIOCTHOW HAYYHOH KapTHHE MUPA, U YHUBEPCAIbHbIE
yueOHbIe JelicTBuUS (IT03HABATEIbHbBIE, KOMMYHUKAaTHBHBIC, PETYISTUBHBIE), KOTOPhIE 00ECTIEUUBAIOT
(dbopMHpOBaHUE TOTOBHOCTH K CAMOCTOATEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIESTENbHOCTH.

MCTaHpe,Z[MeTHBIC PE3YJIbTAaTbl OCBOCHUS O6p330BaTeJ'IBHOI71 MporpaMmel IO XUMHUHU OTPAXKAKOT OBJIAACHUC
YHUBCPCAJIbHBIMHA ITO3HABATCIIbHBIMU I[Gf/iCTBI/IfIMI/I, B TOM YHCJIC:

ba30BbIMH J10rH4eCKMMH e CTBUSIMHU

1) yMeHHEeM HCIONB30BaTh MPUEMBI JIOTUYECKOT'0 MBIIIUICHHSI TIPU OCBOCHUY 3HAHUIA: paCKPBIBATh CMBICI
XUMHYECKUX TOHATUH (BBIAENIATH UX XapaKTepPHbIE IPU3HAKY, YCTAaHABIMBATh B3aUMOCBSI3b C IPYTUMHU
HOHATHUSMM), UCIIOJIb30BATh MOHATHS JUI OOBSICHEHUS OTAEIbHBIX (DAKTOB U SBJICHUMN; BEIOMPATh OCHOBAHUS
Y KPUTEPUU Il KIIACCU(DUKALMU XUMUYECKUX BEIIECTB U XUMHYECKUX PEAKLIUI; yCTaHABIUBATh IPUUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXAY O0BEKTaMHU U3YUEHUS; CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIE,
JIETyKTHBHBIE, 110 aHAJIOTHH); JIEJIaTh BBIBOJBI M 3aKII0UYEHHS;

2) yMEHHEM NPUMEHSITH B POLECCE MO3HAHUS MOHATHS (TIPSIMETHBIC U METAIPEIMETHBIC),
CHUMBOJINYECKHE (3HAKOBBIE) MOJIEININ, UCIIOJIb3YEMbIE B XUMHH, IPE0OPa30BbIBAThH IIMPOKO IPUMEHSEMbIE B
XUMHUH MOJIENIbHBIE MTPE/ICTABICHHS — XUMUYECKHUH 3HaK (CUMBOJ 3JIEMEHTA), XUMUYeckas popmyia u
ypaBHEHHE XUMUYECKOH PeaKkIni — MPU PEHICHUH Y9eOHO-TI03HABATEIbHBIX 33/]1a4; C YIETOM dTHX
MOJICIIBHBIX NIPEACTABICHUN BBIABIIATh U XapaKTEPU30BaTh CYILECTBEHHBIC IPU3HAKU U3y4aeMbIX
00bEKTOB— XMMHUYECKUX BEIIECTB U XUMHUECKUX PEAKLU; BBIABIATH OOIIME 3aKOHOMEPHOCTH, IPUYNHHO-
CJIE/ICTBEHHBIE CBA3U U IPOTUBOPEYHS B U3Y4a€MBbIX ITPOLIECCAX U SBICHUAX; IPEAIAraTb KpUTEPUHN JUISI
BBISIBJICHUSI 3TUX 3aKOHOMEPHOCTEN U MPOTUBOPEUHIT; CAMOCTOATEIBHO BBIOMPATH CLIOCO0 peleHus yueOHOol
3a1auu (CpaBHUBATH HECKOJIBKO BAPHAHTOB PEIIEHUs, BRIOMPATh Hanbosee NOaXOAIINN ¢ YIETOM
CaMOCTOSITENIbHO BBIACJICHHBIX KPUTEPUEB);

ba30BLIMH HCCI€A0BATEIbCKUMH AeiiCTBUSIMHA



3) yMEHHEM UCIONIb30BaTh MOCTABJICHHBIC BOIPOCH! B KAUECTBE MHCTPYMEHTA MTO3HAHUS, a TAKXKE B
Ka4eCTBE OCHOBBI JUIsi ()OPMHUPOBAHUS THITOTE3bI 110 MMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbBIX CYXKICHUM;

4) mproOpeTeHne OMbITA 0 TNIAHUPOBAHUIO, OPTaHU3AIMH U TPOBEICHUIO YICHUUECKUX IKCIICPHMEHTOB:
yYMEHHUE HaOI0AaTh 33 XOJI0M IPOIIECca, CAMOCTOSTEIbHO IIPOTHO3UPOBATH €T0 Pe3yNbTaT, (P OPMYIUPOBATDH
0000IIeHNS ¥ BBIBOJIBI TI0 pe3yiIbTaTaM MPOBEAEHHOTO OMBITA, HCCIEAOBAHMUS, COCTABIATH OTUET O
MpoJIeTaHHON padoTe;

PadoToii ¢ undopmanueit

5) yMeHHeM BbIOHpPATh, AHATU3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIMIO PA3IMYHBIX BUIOB U (hOpM
NPECTABJICHNUS, TIOIy9aeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYIISIPHAS JIUTEPATYpa XUMHUECKOTO
coJiep KaHus, CIIpaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa); KpUTHUECKH OIL[EHUBATH MPOTUBOPEUHUBYIO U
HEJIOCTOBEPHYIO NH(OPMAIINIO;

6) yMeHHEM IPUMEHSTh pa3InUHbIe METOIBI U 3aIPOCHI TIPH MOKUCKE U 0TOOpEe HHPOPMAITHH U
COOTBETCTBYIOIIUX TAHHBIX, HEOOXOAUMBIX Ul BHIOJHEHHS YUEOHBIX U MO3HABATEIbHBIX 3a/a4 OIpe-
NeNEHHOT O THIIA; TPUOOPETEHHE OIBITa B 00JIACTH MUCTIONB30BaHMs WH(OPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, OBJIa/IEHUE KYJIbTYPOI aKTUBHOT'O MCIIOIb30BAHUS PA3IMUHBIX TIOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTUMANBbHYIO (DOpMY IpeCTaBIeHNs HH()OPMAIIUY U WILTIOCTPUPOBATH
peliaeMble 3a/1a4 HECTIO0KHBIMU CXEeMaMH, JarpaMMaMu, ApyruMu popMaMu rpaduku U ux
KOMOWHAIHSIMH;

7) yMEHHEM HCIIOIb30BATh ¥ aHAJM3UPOBATh B MPOIIECCe YUCOHON M HCCIIE0BATENBCKON I TEIbHOCTH
UH(POPMALUIO O BIMSHUU MPOMBIIUIEHHOCTH, CEJIbCKOT0 X035ICTBA U TPaHCIIOPTa Ha COCTOSTHUE
OKpY>KaroIle mpupoIHON CPEeIbl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH € CTBUSIMU

8) yMeHueM 3a1aBath BOIIPOCHI (B XOE AUAIOTa H/WITU TUCKYCCHH ) TIO CYILIECTBY 00CYKIaeMON TEMBI,
(bopMyJIMpPOBaTh CBOM MPEITIOKECHUSI OTHOCUTEIILHO BBITIONHEHUS TPEITIOKCHHON 33/1auu;

9) npuoOpeTeHre OIbITA MPE3EHTAIIMK PE3YJIHTATOB BHIMOJIHEHHS XUMHUYECKOT'0 IKCIIEPUMEHTA
(;1abopaToOpHOTrO OIBITA, JJAOOPATOPHOM PAOOTHI IO KCCIICAOBAHNIO CBONCTB BEIIECTB, YUCOHOT0 IIPOCKTA);

10) 3aMHTEpPECOBAaHHOCTh B COBMECTHOW CO CBEPCTHUKAMU TIO3HABATEILHON M UCCIIEIOBATEIBCKON
NeSITeTbHOCTH TIPU PEIICHUN BO3SHHUKAIOIIUX MPOOJIEM Ha OCHOBE YUETa OOIINX WHTEPECOB U COTIIACOBAHUS
HO3I/IHHI>'I (O6CY)K)1€HI/I$I, o0OMeH MHCHUAMH, KMO3I'OBBIC INTYPMbID», KOOpAUHAIUA COBMECTHBIX ﬂeﬁCTBHﬁ,

OIpe/ieNIEHNE KPUTEPUEB T10 OLIEHKE KaueCTBA BHIMOJIHEHHON paboThI U Ap.);

YHuBepcaabHBIMHU PeryJIATHBHBIMHU AeHCTBUAMM

11) yMEeHHEM CaMOCTOSTEIILHO OMPEACIATh EIH ACATSIbHOCTH, IUTAHUPOBATh, OCYIIECTRIISATS,
KOHTPOJIMPOBATH U MPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JICATEILHOCTh, BRIOUPATh Hanboee
s¢(heKkTUBHBIE CIOCOOBI PEIICHUS YUeOHBIX U MO3HABATENBHBIX 33/1a4, CAMOCTOSITETIbHO COCTABIISAThH WIIH
KOPPEKTUPOBATH MPEJIOKEHHBIN aITOPUTM JCHCTBUM MPU BBIOJIHEHUH 3aJaHUM C YIETOM MOTYyYEHUS
HOBBIX 3HaHMH 00 N3ydyaeMbIX 00BEKTaX — BEUIECTBAX U PEaKLUAX; OLlEHUBATh COOTBETCTBHE MOJYYEHHOTO
pe3yabTara 3asBJICHHOMN LIEIH;

12) yMeHueM UCTIONIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, TIPEJIaracMble B YCIIOBHH 33 JTaHHH.

INPEJMETHBIE PE3YJIbTATbBI

B cocraBe npeaMeTHBIX Pe3yJIbTaTOB IO OCBOCHHIO 00S3aTEIIHHOTO COJIEPKAHMS, YCTAHOBICHHOTO TAaHHOU
npuMepHON pabodeit TPorpaMMoid, BBIJENISIFOT: OCBOSHHBIE 00YUYaIOIIMMUCS HAYYHBIE 3HAHUSI, YMEHUSI U
CIocoObI IeWCTBUMN, CIeU(PUIECKHUE I TPeIMETHOM 001acTi « XUMHUS», BUIBI ACSITEILHOCTH IO
MOJIYYCHHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIlMU, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX U
HOBBIX CUTYyalHsIX.



[IpeameTHbIe pe3yabTaThl OTPAXkKaOT CPOPMHUPOBAHHOCTD Y 00YHAIOIUXCS CAEAYIOIINX YMEHHN:

8 KUIIACC

1) packpwvieame cmblci OCHOBHBIX XUMUYECKUX MTOHATHI: aTOM, MOJICKYJIa, XAMHUECKUI 3JIEMEHT, TIPOCTOEC
BEIIECTBO, CII0’KHOE BEIIECTBO, CMECh (OJHOPOIHAS U HEOAHOPOIHAS ), BaJICHTHOCTh, OTHOCHUTEIbHAS
aTOMHAasl U MOJIEKYJIsIpHasi Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBast 10
XUMHUYECKOT0 DJIEMEHTA B COSAMHCHHUH, MOJISIPHBIN 00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb,
AJIEKTPOOTPUIIATEIIBHOCTD, CTEIIEHb OKMCIICHHUS, XUMUYECKas PEaKIHsl, KIIaCCU(PUKAIIUS PEAKIIHI: peaKIIun
COCIMHEHMU S, PEAKIIUU PA3IIOKEHUS, PEAKIINH 3aMEIIEHUs, peaKIud 00MEeHa, 9K30- U dHIAOTCPMUUYECKUE
peakiuu; TernoBoi A (HeKT peakiuy; siAPo aToMa, HIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTAllb, PAUYyC
aToMa, XUMHUYecKasi CBSI3b, MOJIIPHAs ¥ HETOJIsIpHAasi KOBaJIEHTHAs! CBSI3b, MOHHAS CBSI3b, HOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi J10JIs BelllecTBa (MPOLIEHTHAs KOHIEHTPaLKs) B PaCTBOPE;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATHH (CM. 1. 1) ¥ MPUMEHSTH 3TH TOHSATHS
MIPH OMMCAHUH BEIIECTB U MX MPEBPAIICHHUIA;

3) ucnoavzosames XUMUIECKYIO CHMBOJIMKY [UTs COCTABJICHUS (DOPMYIT BELIECTB M YPAaBHEHHH XUMHUSCKUX
peaKkIuii;

4) onpedensimb BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHCHUSX; CTEIICHD OKHCICHHS
AJIEMEHTOB B OMHAPHBIX COCMHEHUSX; TIPUHAIICKHOCTh BEIIECTB K ONPEISIIEHHOMY KIIACCY COSIMHEHUN TI0
dbopmynam; BUJ XUMHUYECKOH CBSI3U (KOBAICHTHASI U MOHHAsI) B HEOPTaHUYECKUX COCTMHEHUSX;

5) packpwisams cmoica Tlepuomuueckoro 3akona J[. 1. Meneneesa: 1eMOHCTPUPOBATH TOHUMaHKE
MEePUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUECKUX JIEMEHTOB OT UX MOJokeHud B [lepuoanueckoi
CUCTEME; 3aKOHOB COXPAHECHHUS MACChI BEMIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUCHHUS,
3aKO0Ha ABOTaJpo; OMUCHIBATH U XapaKTepU30BaTh Ta0HuHyI0 hopmy [leproandeckoil cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moArpymna (A-rpymma)» u «modoyHas moarpymnmna (b-
TpyIIa)», Manabie U OONbIINE IEPHOJIbI; COOTHOCUTh 0003HAaUEHUS, KOTOPhIE UMEIOTCS B TabNuIIe
«ITepuoanueckas cucrema XxumMuieckux 3aeMeHToB J1. 1. MenaeneeBay ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsij siapa, o0Iee YUCIIO AIEKTPOHOB U
pacrpeiefieHle UX 10 JIEKTPOHHBIM CIIOSIM);

6) rraccupuyuposams XUMUUECKUE HIEMEHTBI; HEOPIraHUYCCKHUE BEIIECTBA; XUMUYCCKHUE PEaKIUH (110
YHCITYy ¥ COCTaBYy YYaCTBYIOIIUX B PEaKIIMU BEIIECTB, MO TeIIoBoMY 3D dexTy);

7) xapaxmepuzoeamu (Onucwviéams) OOIINE XUMUISCKHAE CBOMCTBA BEIIECTB PA3IMYHBIX KJIaCCOB,
MIOJITBEPIK/Iasi OMTMCAHUE TPUMEPAMHU MOJICKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMUYICCKUX PEAKITHIA;

8) npoecnozuposams CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAUECTBEHHOT'O COCTABa; BO3MOXKHOCTH
MPOTEKAHUSI XHMHUECKUX MPEBPAIICHUH B PA3IMUHBIX YCIOBUSX;

9) ebiuuCIIMbG OTHOCUTENBHYIO MOJICKYIIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JTOJTFO
XUMHYECKOI0 3JIeMeHTa 110 (hopMyJie COSTMHEHHSI; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacu€Thl IO YPAaBHCHUIO XUMUYECKON PEaKITUH;

10) npumensimo OCHOBHBIE OICPAIIMH MBICIUTEIBHOMN [EATEIbHOCTH — aHAJIM3 U CHHTE3, CPAaBHEHUE,
000011IeHIe, CUCTEMATH3AIINIO, KITAaCCHU(DUKAIINIO, BBISBICHUE IPUUYUHHO-CIIEICTBEHHBIX CBSA3CH — IS
W3YYEHUs CBOICTB BEIIECTB U XUMUYECKUX PEAKIUI; ECTECTBEHHO-HAyYHbIE METO/IbI MO3HAHUS —
HaOJIIOCHUE, U3MEPEHHUE, MOJISTUPOBAHKE, SKCTICPUMEHT (PEaTbHBINA U MBICIICHHBIN );

11) crnedosams ipaBUIaM TMOIB30BAHMS XMMUYECKOMN TIOCY/10H ¥ J1a00paTOpHBIM 000PYI0BAHUEM, a TAKKE
MpaBHJIaM OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBHU C MHCTPYKIIUSMU IO BBITIOTHEHUIO JTA00paTOPHBIX
XMMHUYECKHUX OIBITOB IO MOTYYEHHUIO U COOMPAaHUIO Ta3000pa3HBIX BEIIECTB (BOIOPO/Ia U KUCIOPOa),
MIPUTOTOBJICHUIO PACTBOPOB C OMPEIEIEHHON MacCOBOI OJIEH pacTBOPEHHOTO BEIIECTBA; TNIAHUPOBATH U
MPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KUCIOT C TOMOIIbIO



WHIUKATOPOB (JTakMyc, peHonTaTenH, METUIIOpaHXK | JIp.).

9 KUIACC

1) packpwisams cmblci OCHOBHBIX XUMUYECKHX MOHITUI: XUMUYESCKHUI JIIEMEHT, aTOM, MOJICKYJIa, HOH,
KAaTHOH, aHUOH, IIPOCTOE BEILIECTBO, CIIOAKHOE BEIIECTBO, BAJICHTHOCTD, JIEKTPOOTPULIATENILHOCTD, CTENEHb
OKHCJIEHUS, XUMUYecKas peakius, XUMUYecKas CBSI3b, TEINIOBON 3P PEKT peaKkiMH, MOJIb, MOJISIPHBIH 00BbEM,
pPacTBOp; AIIEKTPOIUTHI, HEIJIEKTPOIHUTHI, HIEKTPOIUTHYECKAs AUCCOLHUAIINS, PEaKIIMi HOHHOTO OOMEHa,
KaTallu3aTop, XMMUYECKOe paBHOBECHE, 0OpaTUMbIe U HEOOpaTUMBIE PeaKLUU, OKUCIUTENbHO-
BOCCTAHOBUTEIIbHBIE PEAKLIUU, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKMCIEHUE U BOCCTAHOBIIEHUE, aJUIOTPOIHS,
amM(pOTepHOCTh, XUMUYECKas CBS3b (KOBaJCHTHAsI, MOHHASI, METAITIMYECKasl), KpUCTAJUIMYECKash PeiéTKa,
KOPPO3Hs METAJUIOB, CIUIaBbl; CKOPOCTh XUMHUYECKON PEaKIIMH, IPEIEIbHO JOMYCTHUMAasi KOHLIEHTPALIUS
(ITAK) Bemectna;

2) unoCmpupo6ams B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM. 11. 1) M IPUMEHSITh 3TH MOHSATHS
IIPY ONMCAHUU BELLECTB U UX IIPEBPAILLCHUI;

3) ucnonvzosames XUMUYIECKYIO CUMBOJIMKY JUTSl COCTABJICHHUS (DOPMYIT BEIIECTB M YPABHEHUH XUMHUSCKHUX
peakuuii;

4) onpedensimb BaJICHTHOCTb M CTCTICHb OKHCIICHUS] XUMUYECKHX 3JICMEHTOB B COCAMHCHUSAX PA3THYHOTO
COCTaBa; MPUHAIISKHOCTD BEIIECTB K OMpPEaeNEHHOMY KIacCy COeIMHEHHH 1Mo (hopMynaM; BU XUMUYECKON
CBSI3U (KOBAJIGHTHAsI, MOHHAsI, METAJUIMYECKast) B HEOPraHUYECKUX COeIMHEHMSIX; 3apsi] MOHA 10 XUMUYECKOM
dbopmyne; xapakTep cpebl B BOAHBIX paCTBOPAX HEOPTAHUYECKUX COSTMHEHUH, TUIT KPUCTAIIIMYECKON
PELIETKN KOHKPETHOI'O BEIIECTBA;

5) packpvisamo cmbica Tlepuoanueckoro 3akona J[. 1. Meneneesa u IeMOHCTPUPOBATD €r0 MOHUMAaHHE:
OIMCBIBATh U XapaKTepu30BaTh TabanuHyto ¢popmy Ileproandeckoit cucTeMbl XUMHUYECKUX IIEMEHTOB:
pas3nyaTth NOHATHS «IJ1aBHas noArpymnna (A-rpynna)» u «mobounas noarpynna (b-rpynna)», Mansie u
OoJbIINE TEPHO/IbI; COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B IEPUOIUYECKON TabIuUIle, C YHCIOBBIMU
XapaKTepUCTUKaMH CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sAapa, o0IIee YUCIo
AJIEKTPOHOB U PACTIPENICTICHNE HX 110 3JICKTPOHHBIM CJI0SIM); OOBSICHATH 00IINE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOWMCTB 3JIEMEHTOB M UX COSAMHEHMH B Ipe/ieax MajbIX IEPUOI0B U IJIaBHBIX HOATPYIII C
Y4€TOM CTPOEHUS UX aTOMOB;

6) kraccupuyuposamev XMMHUYECKUE HIEMEHTBI; HEOPTaHUYECKHE BEIIECTBA; XUMUYECKHE peakiuu (1o
YHCIIy U COCTAaBY YYaCTBYIOIIMX B PEAKLIUU BELIECTB, 10 TEIII0BOMY 3(D(PEKTyY, M0 U3BMEHEHUIO CTENeHEH
OKHCJIEHUS XUMHUYECKUX 3JIEMEHTOB);

7) xapaxmepuzoeams (ONHUCHIBATh) OOIIUE U CIEHN(PUICCKIE XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEILIECTB, MTOATBEPKIask OMUCAaHUE IPUMEPAMH MOJIEKYISIPHBIX M HOHHBIX YPaBHEHU COOTBETCTBYIOLINX
XUMHYECKUX PEaKIIHii;

8) cocmaensame ypaBHEHHUS SJICKTPOIUTHYCCKON TUCCOLMAIIMN KHCIIOT, MEI0YeH U COJICH; MOJTHbIC 1
COKpalIEHHbIE YpaBHEHUS peaKkLUii HOHHOro 0OMeHa; ypaBHEHUS peaKLUi, TOATBEPKIAIOIINX
CYLIECTBOBaHHE F€HETUYECKON CBSI3U MEXK]y BELIECTBAMH PA3JIMYHbBIX KJIACCOB;

9) packpwieams cywHoCmb OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MOCPEACTBOM COCTABIICHHS
AJIEKTPOHHOrO OajlaHCca dTUX peaKIuit;

10) npocnosuposams CBOWCTBA BELIECTB B 3aBUCMOCTH OT MX CTPOCHUS; BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B pa3IUYHbIX YCIOBUSX;

11) gviyucsims OTHOCUTENBHYIO MOJICKYJISIPHYIO H MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIONIO
XUMHUYECKOT0 3JIEMEHTa 10 opMyJie COSAMHEHUS; MAaCCOBYIO JIOJIO BEUIECTBA B PACTBOPE; MMPOBOIUTH
pacd€Thl IO YPABHEHUIO XUMHUUYECKON PEaKIIVH;

12) credosams npaBuiaM MOJIb30BAHUS XUMUYECKON TMOCY/I0M U 1a00paTOPHBIM 000PY/I0BAHUEM, & TAKIKE
npaBUjIaM OOpAaIIEHUs C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKLHUSMH T10 BBIMOJIHEHUIO 1TAOOpaTOPHBIX



XMUMHUYECKHX OIBITOB 10 OJYYECHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YIIIEKUCIIOTO ra3a);

13) nposooums peakuuu, MOATBEPKAAIONINE KAYECTBEHHBIH COCTAaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH
OIBITHBIM IIyTEM XJIOPUJI-, OpOMU -, HOJUI-, KapOoHaT-, hocdar-, cunukar-, cynbhaT-, THIPOKCH]I-HOHBI,
KaTHOHBI aMMOHHUS ¥ HOHBI M3YYCHHBIX METAJJIOB, IIPUCYTCTBYIONIME B BOTHBIX PACTBOPAX HEOPTaHHMUECKUX
BEILIECTB;

14) npumernsims OCHOBHBIE OTIEPALIUN MBICIIUTEIBHOM JESTEIbHOCTH — aHAIIU3 M CHHTE3, CPABHEHHE,
0000111eHIe, CUCTEMAaTH3all1I0, BbISIBIIEHUE TPUUMHHO-CIIE/ICTBEHHBIX CBSI3€l — U1 N3y4eHMsI CBOICTB
BEIIECTB U XUMUYECKUX PEAKIINI; €CTECTBEHHO-HAyUHble METO/Ibl II03HAHUS — HAOJII0ACHUE, U3MEPEHUE,
MO/JIEIIMPOBAHUE, SKCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne | HammenoBanue pa3saesioB H TeM IPOrPaMMbl KoauuecTBo yacos JuexTponnbie (HHppoBLIe) 00pa3oBaTeIbHbIE
n/n pecypcbl
BCEr0 | KOHTPOJIbHbIE NpaKTHYECKHEe
pa6oTbI padoThI
Paznen 1. IlepBoHavanbHble XHMHYeCKHe NOHATHS
1.1. | Xumust — BakHasi 00JaCTh €CTECTBO3HAHHS M NPAKTHYECKOH /JeSATEIbHOCTH YeT0BeKa 5 0 1 https://infourok.ru
https://resh.edu.ru
1.2. | BemectBa 15 1 1 https://infourok.ru
U XHMHYECKHE PeaKiuu https://resh.edu.ru
Uroro mo pazaeny 20
Paszzen 2. Baxueiiumne npeacTaBuTe M HEOPraHHYECKHX BELIECTB
2.1. | Bosayx. Kuciopon. Ilonsitue 06 oxcupax 5 0 1 https://infourok.ru
https://resh.edu.ru
2.2. | Bomopon. 5 0 1 https://infourok.ru
IonsiTHE 0 KHCIOTAX H COJISAX https://resh.edu.ru
2.3. | KonnuecTBeHHbIE OTHOMIEHHS] B XHMHH 4 0 0 https://infourok.ru
https://resh.edu.ru
2.4. | Boga. PacTBopsl. IlonsiTie 06 ocHOBAaHHSAX 5 0 1 https://infourok.ru
https://resh.edu.ru
2.5. | OcHOBHbIE KJIACCHI HEOPraHHY eCKHX 11 1 1 https://infourok.ru
coeTMHEH i https://resh.edu.ru
Hroro mo pazueny 30
Paznen 3. Ilepnoanueckuii 3akon u Ilepuoanyeckas cucrema xumudeckux diementos [l M. Mengeneesa.
Crpoenue aToMoB. Xumnyeckas cBsizb. OKHCJIHTENbHO-BOCCTAHOBUTEIbHbIE PeAKLHH
3.1. | Mepuoanueckuii 3axon u Iepuoanyeckas cucreMa xumuyeckux diementos JI. U. Menjeaeesa. Crpoenue 7 1 0 https://infourok.ru
aToma https://resh.edu.ru
3.2. | Xumnveckast cBsi3b. OKHCIHTEIbHO-BOCCTAHOBHTEJIbHBIE PeAKIHH 8 1 0 https://infourok.ru
https://resh.edu.ru
Hroro mo pazaeny: 15
PesepBHOE Bpemst 3
OBILEE KOJMYECTBO YACOB IO ITPOIPAMME 68 4 ‘ 6

9 KJIACC

Ne | HaumeHoBaHuHe pa3iesioB H TeM NPOrpaMMbl
n/n

KosmuecTBo yacoB

BCEro | KOHTPOJIbHbIE paﬁOTbI ‘ MpaKTHYeCKue paﬁOTbI

JieKkTpoHHble (uH(ppOBbIE) 00pa3oBaTebHbIe pecypchl




Pa3zpen 1. BemecTBo u XuMH4ecKkune pearkuuu

1.1. | lloBTOpeHHe M yruy6ieHne 3HAHUIT OCHOBHBIX Pa3/ieJioB Kypca 8 Kiacca 5 https://infourok.ru
https://resh.edu.ru

1.2. | OcHOBHbIE 32aKOHOMEPHOCTH XHMHYECKHX peaKiuii 4 https://infourok.ru
https://resh.edu.ru

1.3. | DnekTponuTHYECKas AMcconHanus. XHMHYECKHEe pPeakUHH B PacTBopax 8 https://infourok.ru
https://resh.edu.ru

Hroro no paszeny 17

Pa3nen 2. HemeTasibl U MX COeTHHEHUS

2.1. | Obmas xapakTepHcTHKa XHMH4YeckuX diaeMeHTOB VIIA-rpymmel. TI'adorembt 4 https://infourok.ru
https://resh.edu.ru

2.2. | Obmas xapakTepHCTHKAa XHMHYecKHX 1eMeHToB VIA-rpynnbl. Cepa u eé coeuHeHUst 5 https://infourok.ru
https://resh.edu.ru

2.3. | O0mas xapaKTepHCTHKA XHMHYECKHX JIeMeHTOB VA-rpynnsl. A30T, Gocdop u nx coequHeHus 7 https://infourok.ru
https://resh.edu.ru

2.4. | O6mAas xapaKTePUCTHKA XMMHYECKHX dJ1eMeHToB IVA-rpynmsl. 8 https://infourok.ru

Yriepoa u KpeMHHIA H UX COeHHEHUS https://resh.edu.ru

Hroro no pazneny 24

Pazpen 3. MeTasIsl H HX COeMHEHHS

3.1. | Obmue cBoMCTBA METALIOB 4 https://infourok.ru
https://resh.edu.ru

3.2. | Bawkueiinme MeTaIbI H UX COEIHHEHHUS 16 https://infourok.ru
https://resh.edu.ru

Hroro 1o paszeny: 20

Paznen 4. Xumus u okpy:Kaomas cpeia

4.1. | BemecTBa H MaTepuaIbl B ;KH3HH YeJI0BeKa 3 https://infourok.ru
https://resh.edu.ru

Hroro mo paszeny: 3

PesepBHOe Bpems 4

OBIIEE KOJMYECTBO YACOB I10 ITPOI'PAMME 68




YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

8 KVIACC

Xwumus. 8 xnace/Pymsutuc I'.E., ®enpaman @.I°., AknmonepHoe oomectBo «M3natenscTBo «IIpocBemieHmey;
Beenure cBoil BapuaHT:

9 KJIACC

Xumus. 9 xnace/Pymsutuc I'.E., ®enpaman @.I°., AknronepHoe oomectBo «M3narenscTBo «IIpocBenieaney;
Beenure cBoil BapuaHT:

METOINYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

8 KJIACC

-I'apa H.H. Xumus. PaGoune nporpammel. [Ipeamernas nunus yueonukos . E. Pymsutuca, ©. T
Oenpamana. 8 — 9 Kiaccel : mocodme TSl yaruTesen oomeoodpa3osar. opranuzamnuii / H.H. 'apa. — 2-e u3n.,
nom. — M. : IIpoceemenue, 2013.

-T'apa H.H. Xumust: ypoku B 8 kitacce: mocodue st yaurens/ H.H. I'apa. — 2-e 3., nepepa6. — M.
ITpoceemenne, 2014,

-I'apa H.H. Xumus. KontpoasHsie u ipoBepounsie padotsl. 8-9 kimaccer / H.H.I'apa. — Ipoda, 2004.

-Papgenxuiit A.M. Xumus. [{unakruueckuii marepuan: 8 — 9 kmaccel: [locobue st yunreneit
o01eo0pazoBaTeNbHbIX yupesxkaeHuii / A.M. Panenxwuii. — 3-e¢ u3z. - M.: IIpocenienue, 2011.

9 KJIACC

-I'apa H.H. Xumus. Paboune nporpammsl. [Ipeamernas nunus yueOnukos I'. E. Pynasutuca, ©. I
Oenpamana. 8 — 9 kiaccel : mocodue I yuurtesnei oomeodpasosar. opranuzanuii / H.H. 'apa. — 2-e u3n.,
non. — M. : IIpoceemenue, 2013.

-I"'apa H.H. Xumus. KontpoabsHbie u mpoBepouHbie padoThl. 8-9 kimaccel / H.H.I'apa. — [Ipoda,
2004.-Papmenknii A.M. Xumus. Junakrudeckuii marepuait: 8 — 9 xinaccer: [Tocobue mis yaureneit
o0mieoOpazoBaTenbHbIX yupexaenuii / A.M. Pagerkuii. — 3-e uzn. - M.: [Ipocsemenune, 2011.

OUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

8 KJIACC

https://infourok.ru
https://resh.edu.ru

9 KJIACC

https://infourok.ru
https://resh.edu.ru



MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
YYEBHOE OBOPYJAOBAHUE

Hoyt6yxk

IIPOEKTOP

OBOPYJIOBAHHUE JIUISA TIPOBEAEHUS IPAKTUYECKHUX PABOT

—  Becol anekrponssie ¢ USB-niepexonHukom

- lentpudyra geMoHCTpaIOHHAS

— llltaTuB AEMOHCTpPAMOHHBIN

— Anmapar ajs IpOBEJICHHSI XUMHYECKUX PEaKIIHi

- Amnmnapar Kunna

- DBauomeTp

—  Ilpubop Ans UUTIOCTPAIMK 3aBHCHMOCTH CKOPOCTH XMMHYECKHX PEAKINIl OT YCIOBUN OKPY’KAIOIIEH Cpe/Ibl
—  Ilpubop A7 ONBITOB IO XMMHH C SIEKTPUIECKUM TOKOM (J1a00paTOPHBIiN)
—  Ilpubop ans onpeneneHus cocTaBa BO3ayxa

—  IlpuGop ans ULTIOCTpaMK 3aKOHA COXPAHEHUST MacChl BEIIECTB
— lludposas mabopaTopwst M0 XUMHUU ISl YIUTEIS

- lludposas 1abopaTopwsi M0 XUMHUU JJIsl YICHUKA

—  DIEeKTPOILTUTKA

— Bans komOuHUpOBaHHAas J1abopaToOpHas

-~ Cnouproska nabopaTopHas

— Habop nmpuHamie:xxHOCTEH TSI MOHTa)XKa IPOCTEHIINX TTPHOOPOB 110 XUMHUH
-~ Habop mocyap! 1 IpUHAUIEKHOCTEH U3 MponuiieHa (MUKPOIadopaTOpHsl)
- KomMrexT ko6 g1eMoHCTpaIiiOHHBIX

— Habop npo6ok pe3nHOBBIX

— Ilepexon cTeKnsHHBIN

— IIpo6upka Bropia

—  IIpobupka nByXKOIECHHAS

- Komruiekr uznenuii u3 kepamuk, dpapdopa u pasHca

- Komrmiekt MepHBIX K010 Majaoro oobema

- KoMrnekT MepHBIX KOO

-~ KoMITIeKT MepHBIX TUINHPOB MIACTHKOBBIX

—  KoMIuIekT MepHBIX IIMIIHHAPOB CTEKISTHHBIX

-~ KoMIutekT BOpOHOK CTEKIISIHHBIX

- KommiexT numnerok

—  KoMIUIeKT cTakaHOB TIAaCTUKOBBIX/CTEKITHHBIX

- KomrmnekT crakaHOB XUMUYECKUX MEPHBIX

- KoMIexT crakaHYuKOB 151 B3BEIIHMBAHS

—  KoMIexT cTymnok ¢ mecTukaMu

- HabGop mmareneit

— Habop uvamex Iletpu

— Yama kpucrayn3anuoHHas

—  Illumnie! TUreNbHBIC

— broperka

- Kommiekt Mozenei KpucTauIM4ecKuX PemeToK

- Habop s MmoennpoBaHust CTPOEHUST HEOPTaHUIECKHUX BEIIECTB
- Habop mis MoiennpoBaHus CTPOSHUST OPraHUIECKHUX BEIIECTB

- Habop s MmoenupoBaHus CTPOSHUS aTOMOB U MOJIEKYIT

— Habop ans MozmenupoBaHust 3JIEKTPOHHOI'O CTPOSHHS aTOMOB

- Kommutekr komnexknuit

—  KoMItekT XuMHYECKUX PEaKTUBOB

—  KoMIUIeKT mopTperoB BETUKUX XUMHKOB

—  TlocoOus HATIAMHOM SKCITO3UIIUNA

MYHULUUNANTbHOE BIO)KETHOE OBU.IEOBPABOBATEHI:HOVE YYPEXXAEHUE "AHOCKAS1 OCHOBHASl OBLLLIEOBPA3OBATEJIbHAS LUKOJIA UMEHU
P.X.KATUPOBA" MEH3EJIMHCKOIO MYHULIUNAJIbBHOIO PAMOHA PECMNYBJIMKU TATAPCTAH, ®appaxos ®aH3np Xanutosud, upektop
11.10.2022 10:12 (MSK), CepTtucukat 50A6991C698900B7417130E114BA380EO9ED1EQ9




