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NOACHUTENbHAA 3AMNMUCKA

Bkian yueOHOro mpeamMeTa « XuMUs» B JOCTIKEHHUE IIEJIeH OCHOBHOTO 00IIIero o0pa3oBaHusi 00YCIIOBIIEH BO
MHOI'OM 3HAUEHHEM XHUMHMYECKOH HayKH B MO3HAHMUU 3aKOHOB IPUPOJBI, B Pa3BUTHU NPOU3BOIUTEIBHBIX CHI
o0IecTBa 1 CO37JaHUH HOBOH 0a3bl MaTepHalIbHOH KYJIbTYpPHI.

XUMHSI KaK DJIEMEHT CHUCTEMBl ECTECTBEHHBIX HAyK paclHpOCTpaHWiIa CBOE BIMSHHE Ha Bce 00JacTH
YeJI0OBEYECKOI0 CYIIECTBOBAHHUS, 33Jjajla HOBOE BUJCHHE MHUpA, CTala HEOThEMJIEMBIM KOMIIOHEHTOM MHPOBOI
KYJIbTYpBI, HEOOXOAUMBIM YCIIOBHEM >KU3HHM OOIIECTBA: 3HAHHE XUMHHU CIIY)KHT OCHOBOH ISl (hOPMUPOBAHUS
MHUpPOBO33PEHUS YENIOBEKA, €ro MpPEACTABICHHH O MAaTepHaJIbHOM EIMHCTBE MHpa; BAXKHYIO pOJb WIPAIOT
(bopMupyemble XUMHEH NPEICTaBICHUSI O B3aNMOIPEBPAIICHNSIX SHEPTUH U 00 SBOJIOLNH BEIIECTB B MPHPOJIE;
COBpPEMEHHAsl XMMHS HallpaBJieHa Ha PelIeHHe TI00abHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA —
CBIPbEBOM, SHEPTETUUECKOH, MTUIEBOM 1 SKOJIOTMYECKON 0€30MacHOCTH, POOJIeM 3/IpaBOOXPaHEHHSI.

B ycnoBusix Bo3pacraromiero 3HaueHWS XMMHHM B JKW3HM OOIIECTBA CYIIECTBEHHO MOBBICHIACH POJIb
XMMHUYECKOro o0Opa3oBaHusl. B miaHe colMaiu3allid OHO SIBISIETCS OJHUM M3 YCIOBHH (hOPMHUPOBaHUS
HHTEJUIEKTa JINYHOCTH ¥ TAPMOHUYHOIO €€ pa3BUTHSL.

CoBpeMEHHOMY YEeJIOBEKY XUMHYECKHE 3HAHHSI HEOOXOAMMBI JUIS MMPHOOPETEHHsT OOIIEKYIbTYPHOTO YPOBHSI,
TIO3BOJISIFOIIETO YBEPEHHO TPYAWUTHCS B COLMYME W OTBETCTBEHHO YYacTBOBaTb B MHOI'OOOpAa3HOHM JKWU3HH
ofIecTBa, Ui OCO3HAHHS Ba)KHOCTH Pa3yMHOrO OTHONIEHHS K CBOEMY 3/I0POBBIO M 3I0POBBIO JPYIHX, K
OKpY>Karollel MpupoIHO cpefe, sl TPaMOTHOIO MOBEJIEHUS MIPU KCIIONIB30BAHUM PA3JIUYHBIX MATEpUATIOB U
XUMHWYCCKHX BCIICCTB B HOBCCHHCBHOﬁ JKU3HU.

Xumudeckoe 00pa3oBaHHE B OCHOBHOHM IIKOJIE SIBJISETCS 0a30BBIM II0 OTHOUIGHHIO K CHUCTEME OOIero
XMUMHYECKOro 00pa3oBaHus. [109TOMY Ha COOTBETCTBYIOLIEM €My YPOBHE OHO pean3yeT MpPUCYIUe 00IeMy
XUMHUYECKOMY O6paSOBaHI/IIO KIIIOYEBBIE EHHOCTHU, KOTOPBIC OTPAXKAKOT IOCyHapCTBECHHBIC, O6IHCCTBCHHBIC )51
WH/MBUAYaJIbHbIe TOTPEOHOCTH. DTUM OINpPEAENSeTCs CYIIHOCTh OOILIeH cTpaTterun o0y4eHHsl, BOCIHMTAHUS W
pa3BUTHs 00YYaIOUIUXCSl CPEJICTBAME YIEOHOr0 MpeAMETa « XHUMUS.

W3zydenne mpeamera: 1) crocoOCTBYeT peann3anuyd BO3MOKHOCTEH UIS caMOpas3BUTUS M (OpMUpOBaHUA
KyJbTYpbl JMYHOCTH, €€ oOwmedl M (YyHKIMOHAIBHOW TIPaMOTHOCTH; 2) BHOCHUT BKIan B (OpMHpOBaHHE
MBIIUICHUS. U TBOPYECKHUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSTENILHOM y4eOHOH JesTeNnbHOCTH,
9KCNIEPUMEHTANIBHBIX M HCCIEAOBATENBCKUX YMEHHH, HEOOXOIUMBIX KaK B TIOBCEJAHEBHOM *W3HHU, TaK U B
poeCCHOHAIBHON AEATENBHOCTH; 3) 3HAKOMHT CO CIEIM(UKOH HaAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBEI
LIEJIOCTHOTO B3IJIsfla HA €JUHCTBO NPHUPOABI U YEJIOBEKA, SBIISETCS OTBETCTBCHHBIM 3TanoM B (OPMHUPOBAHHUU
€CTECTBEHHO-HAayYHON TPaMOTHOCTH MOJAPOCTKOB; 4) criocodcTBYeT (GOpMUPOBAHUIO LIEHHOCTHOT'O OTHOILIEHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUAM, K IPHUPOJE, K YEI0BEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHUECKOE 00pa3oBaHHE
IIKOJIbHUKOB.

HaspanHble HampaBiieHUS B OOYYEHMH XHMHH OOECIIEUMBAIOTCA CHELM(PHUKOH COmepkaHUs IpeaMera,
KOTOpBIH SIBJIAETCA MENarorndecky aJalTHPOBAaHHBIM OTpa’kKeHHEM 0a30BOM HAayKH XMMHM Ha ONpENeIEHHOM
3Tane e€ pa3BUTHUSL.

Kypc xumun ocHOBHOI! IIKOJIBI OPHEHTHPOBAH HA OCBOCHHE OOYJArOLIMMHUCS OCHOB HEOPTaHUYECKOH XMMUH
1 HEKOTOPBIX IIOHATUH U CBeZCHHUH 00 OTAeIbHBIX 00BEKTaxX OpraHNueCKOH XUMHUH.

CrpyKkTypa comep)kaHUs IpeaMera c(GOpMHpOBaHa HAa OCHOBE CHCTEMHOIO IOAXONA K €ro HM3y4eHHIO.
CozneprkaHne CKIAIbIBACTCS M3 CUCTEMBI IOHATHHA O XMMHYECKOM JIEMEHTE M BEIIECTBE M CUCTEMBI MOHITHH O
XUMHUYecKoi peakid. OOGe 3TH CHCTEMBI CTPYKTYPHO OPraHMW30BaHBI IO TPHHIMITY IOCIIEI0BATEIHHOTO
pa3BUTHS 3HAHWH Ha OCHOBE TEOPETHUECKHX IMPEACTABICHUI Pa3HOrO YPOBHS: aTOMHO-MOJIEKYJIIPHOI'O YUCHHS
KaK OCHOBBI BCErO €CTECTBO3HaHUs, ypoBH: Ilepuonnueckoro 3akoHa JI. M. MenneneeBa kak OCHOBHOT'O 3aKOHA
XVMUH, YIEHUS] O CTPOCHUU aTOMa M XMMHUYECKOH CBS3MU, NPEICTaBICHUN 00 3JMEKTPOIUTHIECKON UCCOIMAIIIH
BEIIECTB B PacTBOpax. 1€OpeTHYECKHE 3HAHUSI PACCMATPUBAIOTCS HA OCHOBE AMITUPHUYECKH IIONYUCHHBIX H
OCMBICIICHHBIX (DAKTOB, PAa3BHBAIOTCS IOCIEAOBATENbHO OT OJHOTO YPOBHS K APYroMYy, BBINONHSS (yHKIMH
OOBSCHEHUS] W NPOTHO3MPOBAHMS CBOMCTB, CTPOGHHS W BO3MOXKHOCTEH MPAKTHYECKOTO MPUMEHEHHS WU
TIOTYYeHHS N3y9aeMbIX BEIIECTB.

Takast opraHuzammsi COAEPX.aHMS Kypca CIIOCOOCTBYET IIPEACTABICHUIO XHMHYECKOH COCTaBIISIOMEH
HAyYHOH KAapTHHBI MHpa B JIOTUKE €€ CHCTEeMHOW MpHUpoabl. Tem cambIM 00ecIeumBaeTCs BO3MOKHOCTH
(opMupoBaHus y 00yJaromuxcsl HIEHHOCTHOTO OTHOLICHHUS K HAYYHOMY 3HAHHIO M METO/laM TIO3HAHUS B HAYKE.
BaxHO Taxkke 3aMETHTh, YTO OCBOCHHE COJEP)KaHMS Kypca MPOUCXOIWT C IIPUBICYCHHEM 3HAHWH W3 paHee
M3Y4EeHHBIX KypcoB: «Oxpyxaronmii Mup», «buonorus. 5—7 xnacce» u «Puznka. 7 Kimacey.

LUENN N3YYEHNA YYEBHOIO NMPEOMETA «XUMWUA»
K HanpaBneHnio mepBOCTENEHHON 3HAYMMOCTH TIPH peann3alyd 00pa3oBaTeIbHBIX (QYHKUIMH NpeaMera
«XUMHSD TPAAUIMOHHO OTHOCAT ()OPMHUPOBAHIE 3HAHUH OCHOB XMMHYECKOH HAYKH KaK 00JIaCTH COBPEMEHHOI0



€CTECTBO3HAHMS, MTPAKTHUECKON NEITENFHOCTH YEJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHI.
3amaya rpeaMeTa CoCTOUT B (DOPMHPOBAHWH CHCTEMbl XMMHUYECKUX 3HAaHMH — BaXKHEHIINX ()aKTOB, TOHSATHH,
3aKOHOB M TEOPETUUECKUX MOJIOKEHUH, TOCTYITHBIX 0000IIEHNI MUPOBO33PEHIECKOT0 XapaKTepa, A3bIKa HAyKH,
3HAHWH O HAYYHBIX METOJaX M3yYEHHs BEIIECTB U XUMHUUECKHUX PEaKLHi, a TakKe B (POPMHUPOBAHUH U PA3BUTHU
YMEHH U CIIOCOOOB JICSITENBHOCTH, CBSI3aHHBIX C INTAHUPOBAHUEM, HAOIIOICHIEM | MIPOBEJCHUEM XUMHUUECKOTO
9KCIIEPUMEHTa, COOJIIO/ICHNEM TIPAaBUII O€30ITaCHOTr0 0OpAaIeHNs C BEECTBAMHU B IIOBCETHEBHON JKU3HH.

Hapsiny ¢ aTuM nenu u3ydeHus npeaMmera B IPOrpaMMe YTOUYHEHBI M CKOPPEKTUPOBAHBI C YYETOM HOBBIX
MIPUOPUTETOB B CHCTEME OCHOBHOrO obmiero obOpasoBanus. CerogHs B 00pa3oBaHMM 0c0o00 3HAYMMOM
MIpU3HAETCS HANPaBICHHOCTh O0YYEHUs HAa Pa3BUTHE M CaMOpa3BUTHE JTMYHOCTH, (GOpMHUpOBaHUE €€ MHTEIUIEKTa
n obmel KynbTypel. OOydeHHE YMEHWIO YYHTBhCS M TIPOAOIDKAaTh CBOE 00pa3oBaHHE CaMOCTOSTEIHHO
CTaHOBUTCS OJJHOW U3 BaKHEHIINX (PYHKINI yueOHBIX PEIMETOB.

B cBs13u ¢ 3TUM IIpW M3YYEHHHU TpeIMeTa B OCHOBHOM IIKOJIE TOMHHHUPYIOIIEe 3HaAUYCHUE MTPUOOpENN Takue
LeITH, KakK:

* (QopMHpOBaHME  HWHTEIUIEKTYallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K  €amMoOOpa30BaHHIO,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY HPHHSATHIO PEIIeHWH, CIOCOOHOW aaanTHpoBaThCcs K OBICTPO
MEHSIOIIMMCST YCIIOBUSIM JKU3HH;

"  HanpaBJIEHHOCTh OOYYEeHUs] Ha CHCTEMAaTHYeCKOe NPHOOLICHHE YYalluXcs K CaMOCTOSTENbHOU
NO3HABATENILHOW JEATEIBHOCTH, HAyYHBIM METOJaM TMO3HaHUS, (OPMUPYIOIIMM MOTHBALMIO H
pa3BUTHE CIIOCOOHOCTEN K XUMMHU;

= oOecrieueHHe YCIIOBHH, CIOCOOCTBYIOIIMX INPHOOPETEHUIO OOYYalOMIMMHKCS OIbITa pPa3zHOOOpa3HOM
JeATENLHOCTH, TTO3HAHHS U CAMOIIO3HAHMS, KITFOYEBBIX HABBIKOB (KITFOUEBBIX KOMITETEHIINH ), NMEIOLIHX
YHUBEPCAJIbHOE 3HAUEHHUE ISl PA3JIMYHbIX BUIOB JIEITENLHOCTH;

*  (opmMupoBaHHE YMEHHI OOBSICHSITH M OLCHUBATD SIBIICHUS] OKPYKAIOIIEr0 MUpa HA OCHOBAHUM 3HAHUWH
U OIIbITA, MTOJTYYEHHBIX [TPU U3yYE€HHU XUMHMHU;

*  (QopmupoBaHHEe y O00YYaIOMIMXCS TYMAHHCTUYECKUX OTHOLICHWI, MIOHUMAaHUS EHHOCTH XUMHYECKHX
3HaHHU JUIS BEIPAOOTKH SKOJOTHYECKH 1elIeCO00Pa3HOro MOBEACHHS B OBITY U TPYIOBOH JeSITEIbHOCTH
B IIEJIIX COXPAHEHHUSI CBOETO 3/I0POBhS M OKPYXKAIOIIESH MPUPOTHON CPEIbI;

"  pa3BUTHC MOTHBALMU K OOYYCHMIO, CLHOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIIHTAHHIO Ha OCHOBE
YCBOGHUsI OOIIEYENIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mnpodwmiss u
HAaIPaBJICHHOCTU JajbHEHIIero o0ydeHus.

MECTO YYEBHOI'O NPEOMETA «XUMWUSA» B YHEBHOM MNMNAHE

B cucreme obmiero oopa3oBaHus «XUMUs» MpU3HaHA 003aTENbHBIM Y4eOHBIM IPEAMETOM, KOTOPBIN BXOAUT
B COCTaB IpeaMeTHOH o0nacTu «EcTecTBeHHO-HaydHBIE IPEAMETHIY.

VYueOHbIM M1aHOM Ha e€ u3ydeHue oTBeZeHO 136 yueOHBIX 4acoB — 1O 2 4 B Henento B 8 m 9 kiaccax
COOTBETCTBEHHO.

Jns kaxmoro Kiacca NPEeLyCMOTPEHO pe3epBHOE y4eOHOE BpeMs, KOTOpPOE€ MOXKET OBITh HCIIOIb30BAHO
y4aCTHHUKaMH 00pa30BaTENbHOr0 Mpolecca B Helsax GopMUpOBaHMS BapHATHBHOM COCTABIIAIOIICH CONEpIKaHUS
KOHKpeTHOH paboueil mporpammsbl. [Ipy 3ToM oOs3aTenbHas (MHBapHaHTHAs) YacTh COIEPXKaHUS INpeaMera,
YCTaHOBJICHHAs] TMPUMEPHON paboueil mporpaMMoi, M BpeMms, OTBOIUMOE Ha €€ M3Yy4eHHUE, NOIKHBI OBITh
COXpaHEHBI ITOJITHOCTEIO.

B crpykType npumepHoii pabodel mporpaMMbl Hapsiay ¢ MOSCHUTENBHOW 3alMCKON BBIIEIICHBI CIIEAYIOIINE
pa3zaensl:

" IJAaHUpYEMbIE  pe3yIbTaTbl OCBOCHMS  y4eOHOTO mpeamera «XUMHS» —  JMYHOCTHBIE,
MeTaIpeIMETHBIE, IIPEMETHBIC;

" cozep:kaHHE y4eOHOro mpenmera « XUMUsD) 110 rofiaM O0ydIeHus;

" [pUMEpHOE TEMAaTH4YECKOE IUIAHUPOBAHUE, B KOTOPOM JAETAIM3MPOBAHO COAEPXKAHUE KaKIOH
KOHKPETHOW TEMBI, yKa3aHbl KOJIMYECTBO YacOB, OTBOJMMBIX Ha €€ H3y4€HHE, W OCHOBHBIC BHIIBI
yueOHOH JeATenbHOCTH Y4YeHWKa, (OpPMUpPYEMBbIE NpPH W3YyYCHHM TEMBI, IpPUBEAEH IE€PEYCHb
JIEMOHCTPANMi, BBINOTHAEMBIX YYHTEIEM, W IIEPEYCHb PEKOMEHIYEeMBIX JaOOpPaTOPHBIX ONBITOB H
MIPAKTHYECKNX PAOOT, BHITIOIHAEMBIX YJal[IMHUCS.

COOEPXAHUE YYEBHOI'O NMPEAMETA «XUMUA»

8 KNACC

I'IepBOHaqaanble XUMHn4yeckKkme noHATUA

HpenMer XxuMud. Polb XM B JKM3HH YelIOBEeKa. lema u BCIICCTBA. dm3nyeckue CBOMCTBA BCIICCTB.
AFPCFaTHOC COCTOSAHHE BCIICCTB. IlonsiTne o METOJaxX IIO3HAaHHsA B XHMMUMU. XuMHs B CHCTEME HayK. Yucrele
BE€IICCTBA U CMCCH. Crioco0bl pasaciacHusn CMeceH.



ATOMBI U MOJIEKYJbI. XUMHYECKUE 3eMeHThl. CHMBOJIBI XMMHUYECKHX 3JeMEHTOB. [IpocThie M CIOKHBIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumudeckast Qopmyna. BaleHTHOCTh AaTOMOB XHMHYECKHMX JJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BeectB. OTHOCHTENBHAS aTOMHast Macca. OTHOCUTENNbHAST MOJIEKYIIIpHAs Macca. MaccoBast J10JIs1 XUMHUUYECKOTO
SJIEMEHTA B COETUHEHNH.

du3nvecKkre ¥ XUMHUYECKUE SBJICHHUSA. XUMHYECKas peakius W e€ MpH3HAKU. 3aKOH COXPAHEHHS MacChl
BellecTB. XUMHYECKUEe ypaBHeHMs. Kiaccu(puKais XHMHUYECKUX peaknuil (COeMUHEHUs, pa3IoKeHHs,
3aMeIIeHus], 0OMeHa).

XUMHUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOH MOCYIOMH, ¢ MpaBuiaMH paboThl B J1abOpaTOpuu U
npuéMaMu  o0pallleHus] ¢ J1abopaTOpHBIM 000pYIOBaHHEM; H3yYeHHE M OINHCaHWe (DU3UYECKHX CBOMCTB
00pa3IoB HEOPTaHUYCCKUX BEIECTB; HAOMIOACHUE (PHU3MUECKUX (IUIaBJICHHE BOCKA, TasHUE JIbJA, PACTHPAHHE
caxapa B CTYIKe, KMIIEHHE W KOHJCHCAIUS BOIBI) M XUMHYECKHX (TOPEHHE CBEYH, MPOKATUBAHUE MEIHOM
MIPOBOJIOKH, B3aMMOJIEHCTBHE MeNa C KUCIOTOH) SBIICHHH, HAOIIOJCHHE W OMUCAHUE MPU3HAKOB MPOTEKAHMS
XMUMHUYECKUX PEaKIuil (pas3ioxkeHre caxapa, B3auMOIECHCTBIE CEPHON KMCIOTHI C XJIOPHIOM Oapus, pa3ioKeHHe
ruapokcuna meau(Il) mpu HarpeBaHWHW, B3aUMOJCHUCTBHE kee3a ¢ pactBopoM comu menu(Il)); usydenue
CrocoboB pasjieneHuss cMmeceld (¢ MOMOIIBIO MarHuTta, (UIBTPOBAHHWE, BbIMAPUBAHUE, IUCTHILISLINS,
xpomatorpadusi), MPOBEJACHHE OUUCTKH TOBAPEHHOU COJIH; HAOIOEHHE U ONKMCAHUE PE3YILTATOB MPOBEICHHS
OITBITA, MILTFOCTPUPYIOIIEr0 3aKOH COXPAHEHHST MAacChl; CO3/IaHMe MOJIENICH MOJIEKY)I (IIIapOCTEPKHEBBIX ).

BaxHenlwue npeacraBuTen HeOpraHMYeCKMX BeLEeCTB

Bo3znyx — cmeck rasos. CocraB Bo3myxa. Kucmopony — ameMeHT u mpocroe BemiecTBO. Haxoxienue
KHCIIOpOAa B TpHpone, (pu3nveckre W XUMHYecKue cBoiicTBa (peakuuu ropenus). Oxcunpl. [IpuMeHeHue
kucaoposa. CrnocoObl MOTy4eHHs KHCIOpoJa B JIaOOpaTopuy M MPOMBIILIEHHOCTH. KpyroBopoT kuciopona B
npupoze. O30H — ayutoTpornHast MoAu(UKALNS KHCIOPO/Ia.

TemnoBoit 3((GeKT XUMUUYECKOH peakiyy, TEPMOXMMHYECKHE YpaBHEHHMs, 3K30- M JHJOTEPMHUYECKHE
peakuuu. TornmmBo: yroib W MeTaH. 3arpsisHEHHE BO3/yXa, YCHIEHHE MapHUKOBOro 3(dekra, paszpylieHue
030HOBOT'O CJIOS.

Bonopon — anemeHT u npocroe BeiecTBo. HaxoxaeHue Bojopona B npupoze, Gpusndeckne 1 XUMUYECKUe
CBOMCTBA, PUMEHEHHE, CIIOCOOBI MoTydeHus. Kucnoter u conu.

KonngectBo BemectBa. Monb. MonsipHas macca. 3akoH ABoranpo. MomsipHblii 00béM ra3oB. Pacuérsl mo
XMMHUYECKUM yPaBHEHUSIM.

®uznyeckue cpoWcTBa BoIbl. Boma kak pactBoputenb. PactBopbl. HachblllleHHbIE M HEHACBILLIEHHBIE
pacTBopbl. Pacmeopumocmsv eéewjecms 6 600e.> MaccoBas 10/ BELIECTBA B pacTBOpe. XUMMUYECKHE CBOMCTBA
Boibl. OcHoBaHusA. Ponb pacTBOpoB B IpHpOAE M B KHU3HM 4enoBeka. KpyroBopoT BoAbl B HPHUPOJIE.
3arpsi3HeHue NpupogHbIX BoA. OXpaHa U OYMCTKA MPUPOAHBIX BOIL.

Knaccudukanus Heopranmueckux coeauHenuil. Oxcuabl. Kiaccudukanmsi oKcHmoB: coneoOpasyromime
(ocHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HecoleoOpasyroonme. HomeHknaTypa OKCHIOB (MeXIyHapoaHas H
TpuBHaJIbHAsA). PU3NUECKUEe U XMMUYECKHE CBOHCTBA OKCHIOB. [lomydeHne okcHmoB.

OcunoBanwus. Kiaccugukanusi OCHOBaHUIA: MIETOYU M HEPACTBOPUMBIE OCHOBaHMs. HoMEHKIIaTypa OCHOBaHHIA
(MexxayHapomHas U TpuBHaIbHAsH). Pu3ndeckre u XMMUIECKHE CBOIICTBAa ocHOBaHUH. [lomy4ueHre ocHOBaHUI.

Kucnorsl. Knaccudukanus kucnor. HomeHnkiatypa KucinoT (MexayHapoHas U TpUBHajibHas). Dusnyeckue
U XUMHUYECKUE CBOMCTBA KUCIOT. P aktuBHOcTH MetasuioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenkmnarypa conelt (MexayHapoaHas U TpuBHaibHasH). Ouzndeckre u XMMHUYIECKHE CBOWCTBA COMEH.
[Tonyuenue coneil.

I'eHeTnueckas CBsI3b MEX/y KJIacCaMH HEOPTAaHUIECKUX COEANHEHHUM.

XUMHWYECKUH SKCIIEPUMEHT: Ka4eCTBEHHOE OIPEIEICHUE COMEpKAaHUs KHCIOPOAA B BO3AYyXE; MOIYUCHHE,
coOupaHue, paclio3HaBaHWE M W3YYEHHWE CBOMCTB KHCIOPOZAA; HAOIIONEHHWE B3aUMOJCHCTBHSA BEIIECTB C
KHCIIOPOZOM U YCIIOBUSI BO3HMKHOBEHHSI M TIPEKpAIleHUs] TOpeHHs (TIokapa); O3HAKOMIIEHHE C 00pas3maMu
OKCHZOB M OIMCAaHHE WX CBOMCTB; IONTy4eHHE, COOMpaHWE, paclo3HaBaHWE M HM3Yy4EHHE CBOWCTB BOXOPOZA
(ropenne); B3amMozeiicTBue Bomopona ¢ okcumoMm Mean(Il) (BO3MOXKHO HCHOIB30BaHHE BUAECOMATEPHATIOB);
HaOMIOAeHHe 00pa3loB BEMIECTB KOJIWYECTBOM | MOJb; MCCIEOBaHHE OCOOCHHOCTEH PaCTBOPEHHS BEIECTB C
pa3IMYHOM pPacTBOPUMOCTBIO; MPUTOTOBJIEHHE PACTBOPOB C ONPENEIEHHOW MAacCOBOM J0JEM pacTBOPEHHOIO
BEIECTBA; B3aWMOJCHCTBHE BOIBI C METa/ulaMH (HATpUEM M KaubleM) (BO3MOXKHO HCIOJIb30BAHHUE
BHIEOMATEPUAJIOB); ONpPEICICHNE PACTBOPOB KHCIOT M INENOYEH C MOMOIIBI0 WHAWKATOPOB; HCCIIEIOBAHHUE
00pa3IoB HEOPTAaHMYECKNX BEIIECTB PA3IMYHBIX KJIACCOB; HAONIOIECHHE M3MEHEHMS OKPACKH WHANKATOPOB B
pacTBopax KHCIOT W IIeTo4el; m3ydeHue B3ammopedcTBus okcuma mermu(Il) ¢ pacTBopoM cepHOW KHCIOTEHI,
KHCIIOT C METaJUIaMH, PEakIuii HEHTpalu3alny; MOTydYeHHE HEPaCTBOPUMBIX OCHOBAHMH, BBHITECHEHHE OJJHOTO
MeTajula JPYyr'uM W3 pacTBOpa COJH; PEHICHHE SKCIIEPUMEHTAIBHBIX 3a7ad Mo Teme «Baxueimme Kiaccel
HEOPTraHUYECKUX COETHHEHUI.

I'Iepuo,qwqecmﬁ 3adKOH M I'Iepuonuqem(aﬂ cuncrtema
xumuyeckux anemeHToB [1. U. MeHaeneeBa. CTpOEHVIe aTOMOB.

1 KypcuBoM 0603Ha4YeH yueOHbII MaTepHal, KOTOPBII H3y4aeTcsi, HO He BEIHOCHTCS Ha [IPOMEKYTOYHYIO H HTOTOBYIO aTTECTALHIO.



Xumunyeckas cBa3b. OKMCNUTENbHO-BOCCTAaHOBUTENbHbIE peakumum

[lepBple TOMBITKH KJIACCU(PHUKALNA XUMHUYECKUX 3JIEMEHTOB. [IOHATHE O Tpynmax CXOIHBIX BJIEMEHTOB
(menouHble M IIETI0YHO3EMENbHBIE METaJUTbl, TalOreHbl, WHEPTHHIE Tra3bl). DJEMEHTHI, KOTOpBIE 00pa3yloT
amMQOTepHBIE OKCHIBI ¥ TUAPOKCHIBI.

Ilepunognueckuit 3akoH. Ilepumogmueckass cucrema xumuuyeckux dnemeHtoB JI. WM. Menneneesa.
Koporkomnepnonnas n mmHHONEproaHas (opmsl [lepuonndeckoll cucreMbl XMMUYecKHX syemeHTtoB . .
MenpneneeBa. [lepronsr u rpynmbl. OU3HYECKUI CMBICT TOPSIKOBOIO HOMEpPa, HOMEPOB MEPHONA M TPYIIIBI
JJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX snep. M3orombl. OnekTpoHbl. CTpOeHHE 3IIEKTPOHHBIX 000JI0YEK
aToMoB IepBbIX 20 xumuueckux 3neMeHToB Ilepuommueckoi cucremsl . V. MenneneeBa. XapaKTepUCTHKA
XUMHUYECKOI0 AJIEMEHTa 10 ero noxoxeHuto B [lepuoanueckoit cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH N3MEHEHUS pajyca aTOMOB XUMHUECKUX JIEMEHTOB, METAJUIMIECKUX M HEMETAJUTMUECKUX
CBOMCTB I10 TpyHnam u nepronam. 3uauenue [lepuonumaeckoro 3akona u [lepnoandeckoil CHCTEMBI XUMUYECKHX
AJIEMEHTOB JUIsl Pa3BUTHS HayKW U pakTHKU. [[. . MeHzaeneeB — y4€HbIN M IpaKIaHUH.

Xumnueckast cBsizb. KoBasieHTHas (MOJISApHAsT ¥ HETIOJSIPHAS) CBSA3b. DJIEKTPOOTPHULIATENBHOCTh XUMHUYECKHX
3neMeHTOB. loHHas CBSI3b.

Crenenp  okucieHus.  OKHCITUTENBbHO-BOCCTAaHOBUTENBHBIE — peaknu. IIpolecchl — OKHCIIEHHS |
BOCCTaHOBJIEHUsI. OKHCINUTENN U BOCCTAHOBHUTEIH.

XUMHWYECKUH DSKCHEPUMEHT: HM3ydeHHEe 0O0pa3loB BEIIECTB METANIOB M HEMETAJUIOB; B3aMMOIEHCTBUE
THJPOKCUJIA IIMHKA C PAacTBOpaMM KHUCJIOT W IIENOYeH; NMPOBEJEHUE OIBITOB, WLIIOCTPHUPYIOIIUX HPHUMEpPHI
OKHCIIUTEHLHO-BOCCTAHOBUTENIBHBIX PEAKIH (TOpEeHUE, PeaKkiny Pa3JIoKEeHUsI, COSITUHEHHS).

MexnpeameTHble CBA3MN

Peanmu3anust MEXIpPEIMETHBIX CBSI3el NpHM HM3ydYeHHMM XHMHUHM B 8 Kilacce OCYIIECTBISIETCS uepes
HCITIOJIB30BAHUEC KaK O6IJ_II/IX €CTECTBEHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHHTHﬁ, SIBJIAFOIIUXCS CUCTEMHBIMU U1
OT/IENTBHBIX MPEIMETOB €CTECTBCHHO-HAYYHOTO IUKJIA.

OOmme ecTecTBEHHO-HAy4YHbIE TOHATHS: HAy4YHBIH (akT, TUIOTE3a, TEOpHUs, 3aKOH, aHaINW3, CUHTES,
KITaccU(UKanus, IEPHOIUYHOCTD, HAOIIOICHIE, SKCIIEPUMEHT, MOJICTUPOBAaHIEe, H3MEPECHIE, MOJICITh, SBJICHHUE.

dusuka: Matepusi, aTOM, ICKTPOH, IPOTOH, HEHTPOH, HOH, HYKIIU/I, H30TOIBI, PaJHOAKTHBHOCTD, MOJICKYIIa,
IEKTPUYECKUIA 3apsifl, BELIECTBO, TeN0, 00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, Ta3, (GU3MUECKHE BEITHUYNHBI,
eMHUIIBI H3MEPEHIsI, KOCMOC, IUIaHeThl, 38€3/161, CoMHIIE.

Buonorus: ¢orocunres, apixanue, buocdepa.

Teorpadus: atmocdepa, rumpochepa, MHHEPAIbl, TOPHBIE MOPOMBI, IOJC3HBIE HCKOMAeMbIe, TOIUIHBO,
BOZHBIE PECYPCHL.

9 KNACC

BellecTBO 1 XMMMYecKasn peakuus

[lepuonuueckuit 3axoH. Ilepronudeckas cucrema xumMudeckux sieMmeHToB JI. M. MenzpeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOMCTB XMMHUECKHX 3JIEMEHTOB IEPBBIX TPEX IEPHONOB, Kalus,
KaJbLUs U UX COSIMHEHUH B COOTBETCTBHUH C TIOJIOXKEHUEM JIEMEHTOB B Ileproguueckoil cucreme u CTpoeHUEM
UX aTOMOB.

CrTpoeHne BemeCTBa: BUIBI XMMUYECKOW CBS3HM. THITHI KPHCTAIIMYECKUX PEMIETOK, 3aBUCHMOCTH CBOMCTB
BELIECTBA OT TUIA KPUCTAJUINYECKON PEIETKY U BUAA XUMHYECKOU CBA3H.

Knaccudukammss u HOMEHKIATypa HEOPraHMYECKMX BEHIECTB (MEXAYHApoAHas W TpPUBHAIBHAS).
XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Ppa3IMYHBIM KjaccaM HEOPraHWYEeCKUX COCAWHEHHH,
TEHETUYECKasl CBSI3b HEOPTAaHNYECKHUX BEIIECTB.

Knaccudurkanms XMMUYECKMX peaknuil MO pa3iuyHbBIM NpH3HAKaM (110 YHCIy M COCTaBY yJacTBYIOIIMX B
PEaKIUK BEIIECTB, 110 TEIUIOBOMY 3(P(EKTy, 10 N3MEHEHHIO CTETIEHEH OKHCICHUS XUMHUYECKUX 3JIEMEHTOB, MO
00paTUMOCTH, TI0 YJaCTHIO KaTaJIn3aTopa). DK30- ¥ SHAOTEPMUYECKHE PEaKINH, TEPMOXUMHIECKUE YPAaBHEHHUS.

[lonsiTne o ckopocTn XmMH4Yeckod peakuuu. I[loHsTHE 00 00paTMMBIX W HEOOPATHMBIX XUMHUYECKHX
peaknusix. [loHSTHE O TOMOTEHHBIX W TETEPOTeHHBIX pEAKIMAX. [loHamue O XUMUYECKOM PAGHOBECUU.
Dakmopel, GruAIOWUE HA CKOPOCHb XUMUHECKOU peakyuul U NOIONCEHUE XUMUUECKO20 PAGHOBECUSL.

OKHCIUTETPHO-BOCCTAHOBUTENBHBIE PEAKIMH, 3JIEKTPOHHBIN OalaHC OKUCIMTETHbHO-BOCCTAHOBHUTEIBHOM
peaknun. CocTaBiieHHE YpaBHEHHH OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKNWI C HMCHOIB30BAHHEM METOJa
3JIEKTPOHHOTO Oaanca.

Teopust 37IeKTPOIUTHIECKON JUCCOIUANH. DIEKTPOIUTHI M HE ANNEKTPoiauThl. KaTnoHsl, annonsl. Mexanusm
JIMCCOIMAINY BEIIECTB C Pa3INYHBIMH BUAAMH XUMUYECKOl cBsi3u. Crenenpb ancconnanyy. CuibHbBIE U cradble
SIEKTPOJIUTEL.

Peaknmm noHHOro oOMeHa. YCIOBHUS IPOTEKaHMS pPEaKIWHd HOHHOrO OOMEHa, MOJNHBIE M COKpamEHHBIE
VOHHBIE YypaBHEeHHUs peaknuil. CBOWCTBA KHCIOT, OCHOBaHMH M COJeH B CBETEe IIPEACTAaBICHUH 00
NIEKTPONNTHYECKOH Arcconmamyy. KauecTBeHHbIC peakiy Ha HOHBL. [lousmue o eudponuse coiell.



XUMHUUECKUI HKCIEPUMEHT: O3HAKOMJIEHHE C MOAEISIMHM KPHCTAIIMUYECKUX PEMETOK HEOPraHWYeCKUX
BEIIIECTB — METAJUIOB M HEeMETaJuIoB (TpaduTa n amasa), CII0XKHBIX BEIIECTB (XJIOpUAa HATPHsl); HCCIIeIOBaHIE
3aBHCHMOCTH CKOpPOCTH XHMMHYECKOH peakuuy OT BO3AEHCTBUS Ppa3IMYHBIX (AKTOPOB; HCCIIETOBAHKE
JJIEKTPOIIPOBOJHOCTH PAacCTBOPOB BEILIECTB, NPOLECCa AUCCOLMAIMU KUCIOT, INeNoued M colied (BO3MOXHO
WCIIONIb30BAaHNE BUAEOMATEPHANIOB); MIPOBEICHUE OINBITOB, WUTIOCTPUPYIOIIMX NMPU3HAKH MPOTEKaHMs pPeaKIui
HOHHOTO oOMeHa (0Opa3oBaHHE OCajKa, BBIAEIEHHE Ta3a, 0Opa3oBaHME BOJIBI); OIBITOB, MILTIOCTPUPYIOMINX
TIPUMEPBl  OKHCIIUTEIHLHO-BOCCTAHOBUTEIBHBIX ~PEaKIMid (TOpeHHe, pPEeaKIMu pPas3JIoKECHUs, COEeJUHEHHS);
pacrno3HaBaHHE€ HEOPTaHWYECKUX BEIIECTB C IIOMOIIbI0 KAueCTBEHHBIX pEakKIUil Ha HOHBI, pELICHUE
SKCIEPUMEHTANBHBIX 3a/]a4.

HemeTtannbl 1 nx coeanHeHus

OOmiast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUsI aTOMOB, XapaKTEPHBIE CTEIICHW OKHCICHUSL.
Crpoenue n (pu3uueckre CBOMCTBA MPOCTHIX BEIIECTB — TajJOreHoB. XMMHUUECKUE CBOICTBA Ha IIpUMepe Xjopa
(B3aMMOJIEHCTBHE C MeTaJUlaMH, HeMeTajulaMH, Iejodamu). XiopoBogopoa. ComsHas KHCIOTa, XUMHYECKUE
CBOMCTBa, TONTy4eHUe, TpUMeHeHne. JleiicTBre XJ10pa MU XJIOpOBOJOPO/a Ha OpraHU3M uelloBeKa. BakHelmne
XJIOPUBI U MX HAXOXKAECHHE B IIPUPO/IE.

OO6mras xapakrepuctuka 31eMeHToB VIA-rpymmbl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIC CTCIICHU
OKHCIICHHSI.

Crpoenuie 1 (pU3NUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa M CePbl. AJIOTPONHBIE MOAN(DHUKALIIH
KHCIIOpOAa W cepbl. XWMHYECKHe CBOMCTBa cepbl. CepoBOIOpON, CTpoeHHE, (H3MYECKUE W XUMHYECKHE
cBoticTBa. OKCHIIBI CEPBI KaK MPEACTABUTEIH KUCIOTHBIX OKCHI0B. CepHast KUCoTa, (PU3NUECKUe U XUMHIECKUE
cBoMcTBa (00IIME KakK MpeACTaBUTENs Kiacca KUCIOT M crenuduyeckrue). XUMUYECKUE PEaKlnH, JIeKalie B
OCHOBE IPOMBIIIEHHOTO CHOCO0a MONy4YeHHs CEepHOW KHCIOThl. [IpuMeneHne. Conmu CEpHOM KHCIOTBHI,
KauecTBEHHas peakuus Ha cynbdaT-uoH. HaxoxneHue cepbl W e€ coequHEHHH B NpHpOjE. XHMHUUECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelnbl COCAMHEHUSIMH Cepbl (KUCIOTHBIC JOXKIM, 3arps3HEHHe BO3/lyXa W
BOJIOEMOB), CITOCOOBI €0 TIPEIOTBPAIICHHSI.

OOmias xapaktepuctuka aneMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE CTEICHU
OKHCIICHHSI.

A30T, pacnpocTpaHeHHe B IpHpoae, (Gu3MyYecKkue U XUMUYecKkue cBolicTBa. KpyroBopor aszora B mpupoze.
AMMHuaK, ero GpuU3HYecKre 1 XUMHYECKHE CBOIMCTBA, IOJydeHHe U npuMeHeHne. Colu aMMOHHMS, UX (pU3NYecKue
U XMMHYECKHE CBOHCTBa, NpHMeHeHHe. KauecTBeHHas peakuuss Ha HMOHBI aMMOHMA. A30THAas KUCJOTa, €€
nonydyeHue, Qusnueckue W XUMHYECKHE CBOWCTBAa (0OOLIME Kak MPEeACTaBHTENs Kilacca KHCIOT |
crenuduyeckue). lcnonb3oBaHue HUTPATOB M COJEH aMMOHHMA B KadyeCTBE MHHEPAJbHBIX YIOOpEeHHMIL.
XUMHYECKOe 3arpA3HEHHE OKpYKalolled cpelpl COSOUHCHUSAMH a30Ta (KUCJIOTHBIE MOXKIHM, 3arpsA3HEHue
BO3/yXa, IOYBBI U BOZOEMOB).

Ddocop, amtorpornubie Mmonudukauu Gocdopa, pusndeckre U xumudeckue cpoiictea. Okcuy Gpocdopa’) u
¢docdopHast kucnoTa, GU3MIECKre U XMMUUECKHE CBOWCTBA, nonydenue. Mcnonb3oBanue (ochaTtoB B KauecTBe
MHUHEpPaJbHBIX Y00PCHUIA.

O6mras xapakTepucTika 3meMeHToB |IVA-TPYIIIbI. OCcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTEIICHU
OKHUCIICHUS.

VYrepoa, aJuIoTpONHBIE MOIU(UKALNK, PACIPOCTPAHEHHUE B IIPUPOAE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA.
Ancopbmusa. Kpyroeopot yrimepona B mpupope. OKCHIbl yriepoaa, ux (pu3mdeckne W XMMHYECKHE CBOMCTBA,
JieficTBHE Ha )KUBBIC OPraHU3MBI, TIOJy4eHHE U IPUMEHEHHEe. DKOJIOrnIecKue MpoOieMbl, CBSI3aHHBIE C OKCHIOM
yraepoma(I'yY); rumore3a rio0aqpHOTO MOTEIUICHUS KIMMATa; MapHUKOBBINA 3QQekT. YTompHas KHciaoTa u eé
comd, UX (u3MYecKHMe M XUMHYECKHE CBOWCTBA, MONy4YeHHE W INpuMeHeHHe. KadecTBeHHas peakuus Ha
KapOOHaT-MOHEI. Mcronp30BaHne KapOOHATOB B OBITY, MEJHIMHE, IPOMBIIIICHHOCTH H CEJIbCKOM XO3SIHCTBE.

[epBoHayasbHEIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSX yriepona (MeTaH, 3TaH, STHIICH,
alleTWIIeH, OSTaHOJN, TJIMLEPHH, YKCyCHas KHciora). Mx cocmas u xumuyeckoe cmpoenue. IloHATHE O
OWOJIOTMYECKH BaXKHBIX BEIECTBAX: JKHPAX, OelKkax, yIIeBoJax — M KX pPOJIH B JKH3HH YeJIOBEKa.
Mamepuanvroe eOuHcmeo OpeaHUHecKux u HeOPeaHUYECKUX COeOUHEHU.

KpemHuii, ero ¢usznueckue U XMMHYECKHE CBOMCTBA, MONydeHHe W npuMeHeHHe. CoeqUHEHHs] KPEeMHHS B
npupoxe. OOmme mnpencraBienns o0 okcuae kpemHHA(I'Y) m kpemHmeBod kucimore. CHIHKaTBL, WX
UCIIONB30BaHKE B OBITY, MEAMIMHE, TIPOMBILUICHHOCTH. Bajichetliuiue cmpoumensHble Mamepuabl. Kepamurda,
cmekio, yemenm, bemon, sxcenezobemon. Iipobnemvl 6€30NACHO20 UCTIONB30B8AHUA CIPOUMETLHBIX MATNEPUATO8
8 NOBCEOHEBHOU HCUZHU.

XUMHWYECKUH SKCIEPUMEHT: M3y4YeHHE OOpas3IoB HEOPTaHWYECKHX BEIIECTB, CBOWCTB CONSHOW KHCIIOTHI;
MIPOBEZICHNE KAYECTBEHHBIX PEAKUUH Ha XJIOPHI-MOHBI M HAOJIOACHHWE TPH3HAKOB MX IPOTEKAHWS; OIIBITHI,
oTpaxaronme (pU3NIecKne U XUMHYECKHE CBOMCTBA TJIOTCHOB M MX COCAMHEHHUI (BO3MOXKHO HCITONB30BAHHE
BHIEOMATEPHAJIOB); O3HAKOMJIEHHE ¢ 00pa3aMy XJIOpHI0B (TAIOTEHUIO0B); 03HAKOMIIEHHE ¢ 00pa3liaMu cepbl U
e¢ coeMHeHNAMH (BO3MOXKHO MCIIONIb30BaHNE BUIEOMATEpHAIIOB); HaOIOAeHHE Mporecca 00yrianBaHus caxapa
IO/ AeHCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI; M3Y9EHHE XMMHUYECKHX CBOWCTB pa30aBlICHHOH CEpHOM



KHCIIOTHI, TIPOBEJICHNE KaueCTBEHHOW peaklMd Ha CyIb(paT-duOH W HaOIIo/eHHWE TpH3HaKa e€ NpOTeKaHWS;
O3HaKOMJIEHHE ¢ (PM3UUECKHMHU CBOMCTBaMH a3oTa, gocopa M MX COeqUHEHHH (BO3MOXKHO HCIIONB30BAHHUE
BHIEOMATEPUAIIOB), 00pa3liaMH a30THBIX M (OCPOPHBIX yIOOpEHHI; oTydeHne, coOMpaHne, paclo3HaBaHue U
M3y4eHUE CBOMCTB aMMHaKa; MPOBE/ICHNE Ka4eCTBEHHBIX peaknnii Ha HOH aMMOHHMS U (hochaT-HOH U N3ydeHHE
MIPU3HAKOB MX IIPOTEKAHMS, B3aMMOJACHCTBHE KOHILEHTPUPOBAHHON a30THOW KHCIOTHI C MeIbi0 (BO3MOXKHO
WCIIONIb30BAHME BH/ICOMATEPUANIOB); W3y4YEHHE MOJENeH KpPUCTAUIMYECKUX pemeEToK anMasa, rpadwura,
¢dynnepeHa; O3HAKOMIICHHE C IIPOLECCOM aJICOPOLMU PAacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YITIEM H
YCTPOHCTBOM IPOTHBOrasa; MOJIydeHHE, COOMpaHKe, paclio3HaBaHWE M M3YYEHHE CBOWCTB YIJIEKHCIIOTO rasa;
MIPOBEICHNE KAUECTBEHHBIX peakiuii Ha KapOOHAT- M CHJIMKAT-WOHBI M M3y4YCHHE NPH3HAKOB MX NPOTEKAaHUS;
O03HAaKOMJIEHHE C NMPOAYKIMEH CHIMKATHOH NMPOMBINIIEHHOCTH; PELICHHE SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe
«BaxHeie HeMeTaIbl U UX COSIMHEHUSD).

MeTannbl U X coeguHeHus

OOmiast XapakTepUCTHKa XHMHUYCCKHX OJJIEMEHTOB — METAJUIOB HA OCHOBAHWH WX TIOJIOXKEHHUS B
ITepuoanueckoit cucteme xumudeckux snemeHToB [I. V1. MenaeneeBa u ctpoerust atoMmoB. CTpoeHHE METAIIOB.
Merannuueckasi CBSI3b MU METaJUTMYECKasl KpUCTaUIMYecKasi peméTka. DIEKTPOXUMHUUYECKUN PsIJl HAMPSDKEHUH
MeTaJIoB. DU3HUECKHe U XUMHYECKHE CBOICTBAa MeTayioB. OOIHe criocoObl moydeHus MeTauioB. [loHsTue o
KOPPO3HH METAJUIOB, OCHOBHBIC CIIOCOOBI 3aIlIUThI WX OT KOoppo3uu. CIuiaBel (CTayb, YyryH, JIOPATIOMUHHH,
OpoH32a) M UX MPUMEHECHUE B OBITY U MPOMBIIIICHHOCTH.

[lenounpie MeTambl: ojoxenue B [lepuoanueckoil cucteme xumuueckux anementoB JI. . Menneneesa;
CTpPOEHHE UX aTOMOB; HaXOXJeHHe B mpupoae. Ousnveckue U XUMUYECKUE CBOMCTBA (Ha MpUMeEpe HaTpus U
kanusi). OKCUABI U TUIPOKCUIBI HATPHS U Kaius. [IpuMeHeHre MeI04HbIX METaNIOB U UX COSJMHEHHH.

[llenouHo3emMenbHBIE METAJIBI MAarHUA M KalblMil: ToJjokeHue B llepumoamyeckoil cucteMe XUMHYECKUX
anemeHToB JI. Y. MenneneeBa; cTpoeHHMe UX aTOMOB; HaXOoxjaAeHUe B npupone. dusznyueckue U XMMHUYECKHE
CBOICTBa MarHusl U Kaiublinsl. Baxkueilmme coennHeHus Kanblus (OKCHI, TUIPOKCH, conn). JKECTKOCTh BOMBI U
CHocoObI €€ ycTpaHEeHHUS.

AmomMunuii: monoxenue B [lepuoguueckoit cucreMe XxuMmuueckux saemMeHToB J[. M. MeHneneeBa; ctpoeHue
aToMa; HaxoxieHue B mpupone. Pusnueckne U XUMHUYECKHE CBOICTBA altOMUHUS. AM(OTEpHBIE CBOWCTBa
OKCHJIa ¥ THIPOKCHUIA AJTFOMHUHUSL.

Kenezo: monoxenne B Ilepmomnmdeckoii cucteme xummdeckux snemeHtoB JI. V. MenneneeBa; crpoeHue
aToMa; HaxoXJaeHHe B mpupoae. duszndyeckne U XUMUYECKUE CBOMCTBA kenme3a. OKCHIIBI, THAPOKCHIBI U CONH
xene3a(Il) u xxene3a(Ill), ux cocra, CBONCTBA U MONTyYCHHE.

XUMHUYECKUIH OKCIIEPUMEHT: O3HaKOMJICHHE C o0pa3laMh METaJUIOB U CIUIABOB, HX (pu3nueckumu
CBOWCTBAMH; H3y4YCHHE PE3YIbTAaTOB KOPPO3WH METANIOB (BO3MOXKHO HCIIONB30BaHHE BHACOMATEPHAJIOB),
0COOCHHOCTEW B3aWMOJECHCTBHS OKCHAA Kalblsd W HATpUs C BOJOK (BO3MOXKHO HCIOJIBb30BaHHUE
BHJEOMATEPHUAJIOB); UCCIEOBAHNE CBOUCTB KECTKON BOJIBI; IIPOIIECCa TOPEHUS JKeIe3a B KUCIOpoe (BO3MOXKHO
WCTIONB30BaHUE BUICOMATEPHAJIOB); NPU3HAKOB MPOTEKAaHUS KAaueCTBEHHBIX pEaKUuii Ha WOHBI (MarHusi,
KalbpIWs, adioMuHus, nuHKa, sxkeneza(ll) u xenesa(lll), memu(Il)); nHabmiomeHuWe W oOmMMCaHHWE IPOIIECCOB
OKpaIIMBaHUS IUIAMEHH MOHAMHU HATpUS, Kajlus M KajubImsi (BO3MOXXHO HCIOIH30BAHHE BUAECOMATEPHUATIOB);
uccleoBaHue aM(OTEPHBIX CBOWCTB TUIPOKCHAA AaJIOMHUHHMS W THAPOKCHIA IIMHKA, pEIlIeHUe
SKCHEPUMEHTANBHBIX 3a7a4 110 TeMe «BajkHeiinme MeTaibl 1 UX COSTHHEHII.

XumMua n okpyxarowas cpeaa

HoBeie mMarepuanibl 1 TexHonoruu. BelecTBa M mMaTepuanbl B NOBCEAHEBHOW KU3HU YEJIOBEKA. XUMUS U
310poBbe. be3omacHoe wncmonp3oBaHME BEUIECTB W XUMHUYECKMX peakuuii B ObiTy. IlepBas momormmps mpu
XMMHYECKHX OXOrax M OTpaBicHUsX. OCHOBBI 3KOJOTHYECKOM TPaMOTHOCTH. XHMHYECKOE 3arpsa3HEHHE
OKpy’Karolier cperpl (mpenenbHas pomyctuMas KoHueHTparwst emiectB — [I/IK). Poms xumum B perreHnn
SKOJIOTHYECKUX TPOOIEM.

[IpuponHbIe UCTOYHUKU YTIIEBOMOPOAOB (Yroib, IPUPONHBIA Ta3, HE(PTH), MPOAYKTH HX MEpepadOTKH, HX
pOJb B OBITY ¥ IPOMBIIIJIEHHOCTH.

XUMHAYECKUH SKCIIEPUMEHT: H3y4E€HHE 00pas3llOB MAaTEpPHAIOB (CTEKNIO, CIUIABBI METAJIOB, IMOIMMEpPHBIC
MaTepHaIbI).

MexnpeameTHble CBA3MU

Peanm3zanust MeXNpenMETHBIX CBA3€d MPH M3YyYCHWH XUMHA B 9 Kilacce OCYIICCTBIIACTCS depes
HCIIOJIb30BAHUEC KaK 06I.I.II/IX eCTeCTBeHHO-Hay‘IHHX HOHHTI/Iﬁ, TaKk U HOH;[THfI, SABJIOIIUXCSA CUCTEMHBIMHU A
OTACIBHBIX MPEAMETOB €CTCCTBECHHO-HAYYHOI'O IIUKJIA.

061111/16 CCTCCTBCHHO-HAYYHBIC TIOHATHUS: Hay‘IHBIﬁ (baKT, TUnoTe3a, 3aKOH, TCOpHs, aHalin3, CHHTE3,
KJ'IaCCI/I(bI/IKaLlI/IH, NEPUOANIHOCTD, Ha6J‘IIO)I€HI/I€, SKCIICPUMCHT, MOACIMPOBAHUC, U3MCPCHUC, MOCIIb, ABJICHUC,
TIAPHHUKOBBIN 3 EKT, TEXHOIOTUSI, MATEPHAIIBL.

(I)I/IBI/IKaZ MaTepus, aTOM, DJICKTPOH, IMPOTOH, HeﬁTpOH, HOH, HYKJINJ, U30TOIIbl, PAAHUOAKTUBHOCTb, MOJICKYIJIA,
SHGKTPI/I‘IGCKI/Iﬁ 3apsad, NpOBOAHUKH, NOTYHIPOBOAHUKH, AUIIICKTPUKU, q)OTOBHeMeHT, BCIICCTBO, TECIIO, 06LéM,



arperaTHoe COCTOdHHUE BELIICCTBA, Tra3, pPACTBOpP, PaCTBOPUMOCTb, KpHUCTAJIJIMYECKasA peméTKa, CILJIaBhbI,
(1)I/I3I/I‘IGCKI/IE BCJIMYMHBI, CIUHUIIBI U3MCPCHUA, KOCMUYCCKOC TPOCTPAHCTBO, IJIAHCTHI, 3Bé3HLI, COJ'IHIIG.
buonorus: (bOTOCI/IHT€3, JBIXaHHUC, 61/100(1)6})3, OKOCUCTEMA, MHUHECPAJIbHBIC y}_'[06peHI/I$[, MUKPOI3JIEMCHTHI,
MAaKpO3JIEMCHTHI, ITUTATCIIbHBIC BCIICCTBA.
Feorpa(blxm: aTMOC(l)epa, FI/I)lpOC(l)epa, MHHEpAJIbl, T'OPHBIC MNOPOJAbI, IOJIE3HBIC HCKOIIACMbIC, TOIIJIUBO,
BOJHBIC PECYPCHI.

MIMAHUPYEMBbIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NPEAMETA «XUMUSA» HA YPOBHE OCHOBHOTIO OBLLENO OBPA3OBAHUA

I/I3yquI/Ie XMMUHA B OCHOBHOH IIIKOJIE HalpaBJICHO Ha JOCTHKCHUEC 06y‘IaIOIHI/IMI/IC$I JIMYHOCTHBIX,
MCTAlPECAMETHBIX U IMMPEAMETHBIX PE3YJIbTATOB OCBOCHUA yqe6H0r0 npeameTa.

INnyHoOCTHBIE pe3synbTaThbl

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOT'O OOLIEr0 OOpa30BaHUs IOCTHTAlOTCs B XOJe
0o0y4yeHUss XUMHH B €AMHCTBE Y4eOHOM M BOCIHUTATENBbHOW aesrensHOoCcTH OpraHu3allid B COOTBETCTBHH C
TPaJUIMOHHBIMH POCCUHCKUMH COLMOKYJIBTYPHBIMUA M JYXOBHO-HPABCTBEHHBIMM IIEHHOCTSIMH, NPHUHATBIMU B
o0IecTBe MpaBWIaMd M HOpPMaMHM TIOBEJCHUS M CIIOCOOCTBYIOT IMpOIIECCaM CaMOIIO3HAHHUS, CAMOPA3BHTHS U
COIMAIN3AIIN O0YUYaIOIIUXCSL.

JIMYHOCTHBIE PE3YAbTATHI OTPAXKAIOT CPOPMHUPOBAHHOCTD, B TOM YHCIIE B YaCTH:
ﬂampuomuquKoao eocrnumaHus
1) HEHHOCTHOI'0 OTHOIIEHHUSA K OTCYECTBCHHOMY KYJIBTYPHOMY, UCTOPHUYCCKOMY W HAYYHOMY HACJICOUIO,
NOHMMaHMsl 3HAYCHUS XMMHUYECKOW HayKH B JKM3HH COBPEMEHHOr0 OOILIECTBAa, CIIOCOOHOCTH BIAJETh
JIOCTOBEPHOM HMH(pOpMaIel O MepeloBBIX MAOCTHKCHUSAX W OTKPBITHSAX MHPOBOH M OTEUCCTBEHHOW XHMMHU,
3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MHUpPa U OOILECTBA;
paxdaHckKko20 eocnumaHusi
2) MNpEACTaBJICHUA O COLHUAJbBHBIX HOpMax W IpaBUIaX MEKIUNYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE,
KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOW, y4eOHO-HMCCIIeIOBATENbCKOM, TBOPUECKOH |
JOPYTUX BUIAX AEATENBHOCTH; TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOW AEATENbHOCTH MPU BBINOJHCHUU
y4eOHbIX, MMO3HABATEIBHBIX 33/1a4, BBIMOJHEHHH XMMHUYECKUX JKCIEPHMEHTOB, CO3/IaHMM Y4eOHBIX IPOEKTOB,
CTpeMJICHUSI K B3aMMOIOHMMAHHMIO U B3aMMOIIOMOIIM B IPOILIECCEe ATOH y4eOHOH IesTeNbHOCTH; TOTOBHOCTH
OLICHMBATh CBOE IIOBEJCHHUE U IIOCTYNKH CBOMX TOBApUILEH C NO3ULMU HPABCTBEHHBIX MU IIPAaBOBBIX HOPM C
Y4€TOM OCO3HAHMSI IIOCIIEICTBUM IIOCTYIIKOB;
LjeHHOCMuU Hay4HO20 NMO3HaHUs
3) MUPOBO33PEHUYECKUX NPEIACTABICHUN O BEIIECTBE M XHMMUYECKOM pPEaKLUM, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Da3BUTUSl HAaYKM W COCTAaBJISIOIIMX OCHOBY JJIsl NOHHMMAaHHUSl CYUIHOCTHM Hay4qHOU
KapTUHBI MHUPA; IPE/ICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHSI IPUPOJIBI, B3AUMOCBSI3SX YENIOBEKA C
MIPUPOIHOM CPEAOH, O POIM XMMHUU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) [I03HABaTENbHBIX MOTHBOB, HAalPaBICHHBIX Ha IOMy4E€HHE HOBBIX 3HAHHH IO XMMUH, HEOOXOIUMBIX Ul
00BsCHEHUS HAOJIIOIAEMBIX TIPOLIECCOB U SIBIICHUIT;
5) M03HABATENbHOM, HH()OPMAIIMOHHOI U YUTATEIBCKOI KYIbTYpPhI, B TOM YHCIIC HABBIKOB CAMOCTOSATEBHOM

paboTBl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JIUTEpaTypoil, MOCTYNHBIMH TEXHHUYECKHMMH CpPEICTBaMH
HUH(OPMAIMOHHBIX TEXHOJIOTHH;

6) vHTEpeca K OOYy4eHHI0O W TO3HAHWIO, JFOOO3HATENPHOCTH, TOTOBHOCTH W CIOCOOHOCTH K
caMo00pa30BaHUIO, POSKTHOM M MCCIIEI0BATENbCKON ASSTEIFHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBJIeHHOCTH
U YPOBHS OOY4YEHUS B TaJIbHEHIIIEM;

dopmMupoeaHusi Kysibmypbi 300p0ebst

7) OCO3HAHMS LIEHHOCTH JKM3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 37I0POBBIO, YCTAHOBKU Ha 3/10POBBIN
o0pa3 JKM3HHM, OCO3HAHUA IIOCIEACTBHI W HENPUATHS BPEAHBIX IPHUBBIYEK (YIOTPEONEHHs aJIKOros,
HapKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIOACHHUS MPaBWII OE30MaCHOCTH MPH OOPAIICHUN C XMMHYECKIMHA
BEILIECTBAMH B OBITY ¥ PEAJIbHON JKH3HHU;

Tpydoeozo eocnumaHus

8) HHTEpeca K MPAaKTHYECKOMY H3YYEHHIO NPO(PeccHil M Tpyda pa3indHOro poja, yBaKEHHE K TPYLy U
pe3yabTaTaM TPYIOBOH JEATEIbHOCTH, B TOM YHCIIC HA OCHOBE NPUMEHEHUS MPEAMETHBIX 3HAHWH MO XUMHH,
OCO3HAHHOTO BBIOOpa HWHAMBHIYAIBHOH TPaeKTOPHU TNPOAODKCHHS OOpa3OBaHUS C Y4ETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XWMHUHM, OOIIECTBEHHBIX HWHTEPECOB W TOTPEOHOCTEH;  yCHEITHON
npo(eCCHOHAIBHOW JIeATENIHOCTA M Pa3BUTHS HEOOXOAMMBIX YMEHHH; TOTOBHOCTH aJIalTHPOBaThCS B
npoeccoHaNbHON cpere;

JKos102u4ecKo20 8ocrnumaHus

9) 9KOJIOTMYECKH I€JIecO00Pa3HOr0 OTHOIIECHHS K MPHPOJE KaK MCTOYHMKY JKH3HM Ha 3emie, OCHOBE eé
CYIIECTBOBAHMS, TOHUMAHHS IEHHOCTH 3/J0POBOTO M 0e30macHOro o0pasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHHS
K COOCTBEHHOMY (PHM3MYECKOMY W TCHXHYECKOMY 3JI0POBBIO, OCO3HAHHUS LIEHHOCTH COOJIIOICHUS TIPABUI
6e30MacHOro MOBEeIEHNS IIpH paboTe C BEIIECTBAMH, a TAKXKE B CHTYalUsIX, YTPOXKAIOMINX 3[0POBBIO M KH3HU
JTIOJIEH;



10) CIIOCOOHOCTH MNPUMCHATH 3HAHUS, MMOJTYIa€MbIC IIPHU U3YUCHHUU XUMUH, IJId PCHICHUA 3a/ia4, CBA3aHHbIX
C Opr)KaIOHIefI HpHpO}lHOfI cpe,uof/i, TMOBBIIICHUA YPOBHS IKOJIOTHUECKOU KYJbTYpPbI, OCO3HAHUA r100aJIBEHOTO
XapaKTepa SKOJIOTNICCKUX HpO6J'I€M n HyTCﬁ HX peIICHHA MMOCPECACTBOM MCTOAOB XUMHUHU;

11) OKOJIOTMYCCKOIr0 MBIIJICHUSA, YMCHUS PYKOBOACTBOBATLCSA UM B HOSHaBaTeJ’ILHOﬁ, KOMMyHHKaTHBHOﬁ u
COIII/IaJIBHOfI IIPpAaKTHUKE.

MeTanpegmeTHble pe3ynbTaThbl

B COCTaBC MeTaHpeZ[MeTHLIX pe3yJ'H)TaTOB BBIACIIAKOT 3HAYUMBIC JId (bOpMPIpOBaHI/IH MI/IpOBO33peHI/IH
oOIeHayYHble TOHATHUS (3aKOH, TEOpHsl, IPHHIIUII, THUIOTE3a, (PakKT, CHcTeMa, MpOoLecC, SKCIIEPUMEHT U Jp.),
KOTOpI)Ie I/ICHOJ'H)3yIOTC$I B eCTeCTBeHHO-Hay‘IHLIX y‘le6HLIX npez[MeTax U IMO3BOJJISAKOT HA OCHOBE 3HaHPII>i N3 3TUX
HpeI[MeTOB (bOpMI/IpOBaTL HpCI[CTaBJ'IeHI/IC 0 LIeJ'IOCTHOﬁ Hay‘[HOfI KapTPIHe ana, nu yHI/IBepcaJ'II:HHe yqe6HI>1e
ﬂeﬁCTBHH (HO3HaBaTCJ'H)HLIe, KOMMYHI/IKaTI/IBHLIe, perHﬂTI/IBHLIe), KOTOpLIe OGeCHe‘II/IBaIOT (bOpMI/IpOBaHI/Ie
TOTOBHOCTU K CaMOCTOHTeJ’ILHOMy l'IJ'IaHPIpOBaHI/IIO nu OCYIHeCTBJ'IeHI/IIO yqe6H0171 JCSATCIIBHOCTU.

MeTaHpeZ[MeTHI:Ie pe3yJ'H)TaTI)I OCBOCHUA O6pa3OBaTeHBHOﬁ l'IpOl"paMMI)I 10 XUMHUH 0Tpa>1<a}0T OBJIaICHUC
yHI/IBepcaJ'H)HI)IMI/I ITO3HABATCIbHBIMU HeﬁCTBHHMH, B TOM 4HHUCJIC:
Ba3oebiMu slo2uyeckumu delicmeusimu
1) YMeHI/IeM HCIIOJIB30BAaTh HpI/IéMI)I JIOTHMYCCKOI'O MBIIIJIICHUA l'IpI/I OCBOCHHU 3HaHPII>iI paCKpLIBaTL CMBICJI
XUMHUYCCKHUX HOHHTI/If/i (BI)II[eJ'IHTI) nux xapaKTepHLIe HpI/ISHaKI/I, YCTaHaBJ'II/IBaTL B3aUMOCBA3b C I[pyl"I/IMI/I
HOHHTI/IHMI/I), HUCIIOJb30BAaTh INOHATUA OJIA 06’BHCH6HI/IH OTACIIBHBIX (l)aKTOB nu HBHeHHﬁ; BI)IGI/IpaTI) OCHOBAHHUA U
KpI/ITepI/II/I JUIsL KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUUYCCKHUX BCIICCTB U XHUMHUYCCKUX peaKuHﬁ; yCTaHaBJ’II/IBaTL HpI/I‘{I/IHHO-
CJIICACTBCHHBIC CBA3U Mexcz[y 06’BeKTaMI/I I/I?,y‘IeHI/IH; CTpOI/ITL JIOTHYCCKHUC paccy>1<;[eHI/I;1 (I/IHI[yKTI/IBHI)Ie,
llellyKTI/IBHbIC, 110 aHaHOFHH); JCJIaTh BbIBOJbBI U 3aKITHOUYCHUA,
2) YMEHHEM IPUMEHATH B MPOIECCe MO3HAHUS MOHATHA (IPEeAMETHBIE U METaINPeAMETHBIE), CHMBOIMUYECKIE
(3HaKOBbIC) MOJCIIH, I/ICHOJ’IBSyeMbIe B XMMHUHU, HpGO6p&30BLIBaTI) U_II/IpOKO HpI/IMeHﬂeMbIC B XUMHUU MOJICIIbHBIC
NPE/ICTABICHUS] — XWMHYECKUH 3HAK (CUMBOJI DJIEeMEHTa), XUMHUecKass (opMyina U ypaBHEHHE XUMHYECKOM
peaxuym — l'[pI/I pemeHI/m yqe6Ho—n03HaBaTenLme 3ajgad, C y‘IéTOM 9TUX MOICJIBbHBIX HpEJICTaBHeHI/Iﬁ
BBIABJIIATE U XapaKTCpI/ISOBaTb Cy[ueCTBeHHI)Ie l'IpI/I3HaKI/I I/ISy‘{aeMI)IX O6'I>CKTOB — XHMHYCCKHUX BCUICCTB U
XUMHUYCCKHUX peaxunﬁ; BBIABJIATH O6U_II/IC 3aKOHOMepHOCTI/I, HpI/I'-II/IHHO-CJ'[e}ICTBGHH])IC CBsA3H U HpOTHBOpe‘II/ISI B
I/IByIIaCMBIX npoueccax U SABJICHUAX, npeﬂnaraﬂ) KpI/ITepI/II/I JUIA BBISIBJICHUSI JTHUX SaKOHOMepHOCTeﬁ nu
MIPOTUBOPEUHH; CaMOCTOSTEIBHO BBIOMpaTh Croco0d penieHus y4eOHOM 3amauu (CpaBHMBATh HECKOIBKO
BapHaHTOB PELICHHsI, BHIOUPATh HAaKOOJIee MOAXOAANINN C Y4ETOM CAMOCTOSITEIBHO BbIJICICHHBIX KPUTEPHER);
Bba3oebimMu uccriedoeamesibCKUMuU delicmeusiMu

3) YMEHHEM HCIOJIb30BATh IIOCTABJICHHBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA TTIO3HAHUS, @ TAKXKE B KAUECTBE
OCHOBBI 17151 (HOPMHUPOBAHMS TUIIOTE3BI 10 IPOBEPKE NPABUIBHOCTH BBHICKA3bIBAEMBIX CYXKICHUIA;
4) NpHOOpETEeHNE ONbITa 10 IUIAHUPOBAHMIO, OPIaHM3ALMU U IPOBEICHUIO YUYCHHYECKUX SKCIIEPUMEHTOB!

yMeHHe HaOMIofaTh 3a XOIOM IIpOIecca, CaAMOCTOSATENBHO IMPOTHO3UPOBATh €ro pe3ylbTaT, (popMyIHpOBaTh
00001IIeHUs U BBEIBOIBI 110 PE3yIbTaTaM IPOBEAEHHOIO OIBITa, UCCIENOBAHMS, COCTABIATE OTYET O MPOJETaHHOM
pabore;

Pa6omoli c uHghopmauyueli

5) YMEHHEM BBIOMPATh, aHAJIM3UPOBATh M HMHTEPIPETHPOBATH MH(OPMALMIO PA3IMYHBIX BHAOB M (GopM
NPEeICTaBICHUS, IOTy4aeMyl0 W3 pa3HBIX HCTOYHHUKOB (HAYYHO-TIONMYJIIpHAs JIUTEpaTypa XHUMHYECKOTO
Colep)KaHMs, CIIPAaBOYHBIE ITOCOOMs, pecypchbl MHTepHeTa); KPUTHYECKH OLECHHBATh IPOTUBOPEUHBYIO U
HEIOCTOBEPHYIO HH(POPMAIIHIO;

6) YMEHHEM [PUMEHATh pa3luYHble METOABl M 3alpochl IpU IOMCKe H OTOOpe HH(pOpPMAluu |
COOTBETCTBYIOIIMX [JaHHBIX, HEOOXOOUMBIX [UISl BBINONHEHUS Y4YeOHBIX M IO3HABAaTENBHBIX 3a1ady
ONpeNIeNIEHHOr0 TUIIA; MPUOOPETEHHE OIBITa B O0JACTH HCIIONB30BaHHS HWH()OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, OBJAJCHHE KYyJAbTYpOH aKTHBHOI'O HCIIONB30BAaHMS PA3JIMYHBIX  IIOUCKOBBIX  CHCTEM;
CaMOCTOATENHHO BEIOUPATH ONTHMAIIBHYIO (HOPMY MPEACTABICHUS HHPOPMALK U WUTIOCTPHPOBATh pellaeMble
3aJ[a4M HECIIOXKHBIMH CXEMaMH, HarpaMMaMu, IpyruMu GopMaMu rpaguki 1 nX KOMOHHAIUSMHY;

7) YMEHHEM HCIIONIB30BaTh W aHAIM3HPOBATh B IpoLecce Y4eOHONW M HCCIENOBATENbCKON AESATebHOCTH
HH(OPMAILIUIO O BIMSHHU MPOMBIIUICHHOCTH, CEIBCKOT0 XO03MCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPYXKAIOIISH
TIPUPOIHOM Cpeabl;

YHueepcanbHbIMU KOMMYHUKamueHbIMU delicmeusiMu

8) YMEHHEM 3a/laBaTh BOIPOCHI (B XOIEe AWMAJOra W/WIM AUCKYCCHH) IO CYIIECTBY OOCYKIAaeMOH TEMHEI,
(OpMyYITUPOBaTH CBOM MPEIUIOKEHHS OTHOCUTEIIFHO BHITIOHEHHS IPEATIOKEHHOM 3a1a4u;

9) NpUOOpeTeHHE  OMBITa INPE3EHTAMM  PEe3YJIbTATOB  BBIIOJHEHHS XHMHYECKOrO OKCIEPUMEHTa
(;rabopaTopHOTO OMBITA, JTAOOPATOPHOH PAOOTHI MO UCCIIEAOBAHHUIO CBOMCTB BEIIECTB, yI€OHOI'O MPOEKTA);

10) 3aMHTEPECOBAaHHOCTh B COBMECTHOH CO CBEPCTHHKAaMHM IIO3HABATENbHOM M HCCIIEJ0BATEIbCKOM
JIEATENTFHOCTH TIPH PEIICHNH BO3HUKAIONIMX NPOOJEM Ha OCHOBE Y4€Ta OOIIMX HWHTEPECOB M COTJIACOBAHUS
no3uimid  (00cykneHus, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBD), KOOPAWHAIWS COBMECTHBIX AEHCTBHUH,
oIpezielIeHNe KPUTEPHEB M0 OIIEHKE KauecTBa BBHITIONTHEHHOH paboThI U 1p.);



.VHueepcaanblMu pesynssmueHbIMU delicmeusimu

11) YMEHHEM CaMOCTOATEIEHO ONpPEACHATh IeNA  JCATEIBHOCTH, IUIAHWPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBAaTh W TIPH HEOOXOMUMOCTH KOPPEKTHPOBATh CBOKO JIEATEIBHOCTh, BHIOMpATh HamOoiee
3¢ (deKTHBHBIE CIIOCOOBI pEIICHUS Yy4YeOHBIX M IMO3HABATEIBHBIX 33Jla4, CaMOCTOSTEIBHO COCTABIIATH MU
KOPPEKTHPOBAThH TPETIOKCHHBIA aITOPUTM JCHCTBHUI MPU BEIMOIHCHUN 3aJ]aHUN C YIETOM TOITYICHUS HOBBIX
3HAHUI 00 U3ydaeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBHUE IMOMYICHHOT'O pe3ybTaTa
3asBJICHHOU I11€JIH;

12) YMEHHUEM HCIONTB30BaTh U aHATM3UPOBATH KOHTEKCTHI, IPEIaraeMbIC B YCIIOBHH 33 TaHHH.

npe,quTHble pe3ynbTaThbl

B cocraBe mpeqMeTHBIX pPe3yJIbTaTOB IO OCBOSHUIO O0S3aTENBHOrO COAEpKaHMs, YCTaHOBJIEHHOTO JAHHOM
MIPUMEPHOH paboueil mporpaMMol, BBIICIAIOT: OCBOCHHBIC OOYYAIOIIUMUCS HAyJYHBIC 3HAHHS, YMCHHSA W
CIocoO0BI ICHCTBHIA, CIICIUPHUSCKUE I MPESAMETHON 007acTH « XUMHSDy, BUIBI IEITCIBHOCTH TI0 ITOTY4CHUIO
HOBOT'O 3HAHUs, €ro HMHTEPIpETAIMH, NMPeoOpa3oBaHUIO W MPUMEHEHUIO B PAa3JIMYHBIX YYCOHBIX M HOBBIX
CUTYyaIHsX.

[IpenMeTHbIe pe3ynbTaThl MPEACTABICHBI MO TOAaM OOYYCHHS M OTPAKalT CHOPMHPOBAHHOCTH Y
00ydJaromuyxcs CIeAyIOMNX YMEHHH:

8 KIIACC

1) PACKpbI8ams CMbICJi OCHOBHBIX XMMHUYECKHMX MOHSATHUN: aTOM, MOJIEKYJa, XUMHUYECKUI DJIEMEHT, TIPOCTOE
BEILIECTBO, CJIOYKHOE BEIIIECTBO, CMeCh (OIHOPO/IHAS ¥ HEOJHOPOHAS ), BAJICHTHOCTh, OTHOCHTENIbHASI AaTOMHAS U
MOJIEKYJISIpHast Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi J0Jsl XUMHYECKOT0 dJIEeMEHTa B
COC/IMHEHUH, MOJISPHBIA O0BEM, OKCHJ, KHCIIOTa, OCHOBAaHHE, COIlb, JJIEKTPOOTPHUIATENLHOCTh, CTEIEHb
OKHCIICHHS, XUMHYECKasi peaknus, KiaccU(pUKalus peakii: peakiMu COEeIMHEHHS, PEaKIMU pa3JIoKeHUs,
peakuuy 3aMeleHus, peakini 00MeHa, IK30- M SHAOTEPMHUECKHUE PeaKLUK; Teru1oBoi addekT peakuuu; sapo
aToMa, DJIEKTPOHHBIA CJIOW aTroMa, aToMHas OpOWTallb, pajuyc aromMa, XUMHYecKas CBs3b, MOJSpHAs |
HETIOJISIpHAsl KOBAJICHTHAasl CBsI3b, MOHHAs CBA3b, MOH, KaTHOH, aHUOH, PAacTBOpP, MaccoBasl JOJs BELIECTBa
(mporieHTHAs KOHIIEHTPAIXsi) B paCTBOPE;

2) UIIOCMPUPO8ams B3aUMOCBSI3b OCHOBHBIX XMMUYECKHX MOHATHH (CM. M. 1) M IPUMEHSTh 3TH TOHATHA
IIPY ONKCAHUH BEIIECTB U UX IIPEBPAIICHUN;

3) UCNOb306aMb XUMUYECKYI0 CUMBOJIMKY ULl COCTAaBJIECHHS (POPMYJ BEILIECTB M ypaBHEHHH XHMHYECKUX
peakuuii;

4) onpeoenamy BaICHTHOCTb aTOMOB DJIEMEHTOB B OMHAPHBIX COSANHEHHUSX; CTENICHb OKUCICHHS DJIEMEHTOB
B OMHAPHBIX COSOUHEHUSX; IPHHAUISKHOCTh BEIIECTB K ONPEAeNEHHOMY KIIaccy COeOMHEHUH 1Mo (opMynaMm;
BUJ XMMHUUECKOM CBsI3U (KOBAJEHTHAs M MOHHAsI) B HEOPTaHUYIECKHX COCTMHEHUSAX;

5) packpvieamv cmvica llepuonuueckoro 3axkoHa JI. M. MenneneeBa: JEMOHCTPUPOBATH ITOHMMAaHUE
NIEPUOIUYECKOM 3aBUCUMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB OT MX NOJOXeHus B Ilepronndeckoil cucreme;
3aKOHOB COXPAaHEHUS] MAacchl BELIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO-MOJEKY/SIPHOIO YUYCHHS, 3aKOHA
ABorazpo; onucwlieamsv u Xapaxkmepusogams TaOdIM4HYI0 (Gopmy I[leprommyeckoil cUCTEMbl XMMHYECKHX
9JIEMEHTOB: pPAa3NIN4aTh TOHATHSA «TJIaBHas moArpymnma (A-Tpymma)» m «mobounas moarpymnma (b-rpymma)y,
Manble ¥ OONBIINE IMEPUOABL, COOmHOCUMb OOO3HAYEHHs, KOTOpble MMeloTca B Tabmune «llepmomndeckas
cucTeMa XuMHu4eckux atemeHnToB [I. M. MenneneeBa» C YMCIOBBIMH XapaKTEPHUCTHKAMH CTPOEHHS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsik sipa, 00IIIee YHUCIIO SIEKTPOHOB U PACIIPECIICHHE UX 110 JJIEKTPOHHBIM
CII05IM);

6) Kaaccuguyuposams XUMUYECKHE DIIEMEHTHI, HEOpPraHMYEeCKHe BEIeCTBa; XMUMHUYECKHE peakiuu (1o
YHCITYy M COCTaBY YYACTBYIOIINX B PEAKIINH BEIIECTB, 110 TEILIOBOMY dPQEKTY);

7) xapakmepuzogeams  (onucvléamy) OOIMNE XUMHUYECKAE CBOWCTBA BEIIECTB PA3NUYHBIX KJIACCOB,
MIOATBEPXK/1as ONMMCAHNE IPUMEPAMHU MOJIEKYIIIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUUECKAX PEAKIIHH;

8) NpOCHO3UPO6AMb CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX KAadECTBEHHOTO COCTaBa; BO3MOXKHOCTH
MIPOTEKaHNs XUMUIECKUX TPEBPALICHUH B PA3IMIHBIX YCIOBHSIX;
9) 8bI4UCAAMb OTHOCUTENBHYIO MOJICKYIAPHYI0O M MOJNSPHYIO MAacChl BEIIECTB; MAacCOBYIO JIOJIIO

XMMHYECKOT0 3JIeMEeHTa Mo (hOpMyJie COeTMHEHHS]; MACCOBYIO JIONIO BELIECTBA B PACTBOPE; MPOBOINTH PACUETHI
10 YPaBHEHNIO XUMHUIECKON PEaKINH;

10) NpUMEHsAMb OCHOBHBIE ONEPAallUM MBICIUTENBHON NESITEIbHOCTH — aHAIN3 U CHHTE3, CPAaBHEHHE,
00001IeHNe, CHUCTEeMATH3alnIo, KIACCU(HKAINIO, BBIBICHHE TNPHIMHHO-CIECACTBEHHBIX CBS3eH — JUIA
N3Y4YEeHUs] CBOWCTB BEIIECTB M XMMUYECKHX PEAKIINi{; €CTeCTBEHHO-HAYIHbBIC METO/IbI TIO3HAHUSI — HAOIIOCHHE,
H3MepeHne, MOAEIUPOBAHUE, IKCIIEPUMEHT (peaIbHbIA M MBICIICHHBIN);

11) credosamy TIpaBUIIaM TIOJB30BAHMS XUMUYECKOH MOCY0H M 1ab0paTOpHBIM 00OPYIOBAaHHEM, 4 TAKXKe
MpaBWIaM OOpAaIIeHUs C BEHIECTBAMH B COOTBETCTBHM C HMHCTPYKIMSMH IO BBINIOJHEHHIO JaOOPaTOPHBIX



XMMHYECKHX OIBITOB II0 IIONYYEHHUIO W COOMPAaHHIO Ta3000pa3HBIX BEIIECTB (BOAOpONAa W KHUCIOPOAA),
MIPUTOTOBJICHUIO PACTBOPOB C OINpPENENEHHOW MaccoBOH J0Jied pacTBOPEHHOTO BENIECTBA; IUIAHUPOBATH M
MIPOBO/INTh XUMHYECKHE SKCIEPUMEHTHI 10 PACIO3HABAaHMIO PAcTBOPOB MIEJOYEH W KHCIOT C IOMOIIBIO
WHIIMKAaTOPOB (JIakMyc, peHondTalerH, METHIOpaHXK | Ip.).

9 KNNACC

1) PACKpbi8ams CMbICI OCHOBHBIX XUMHUYECKMX TOHATUI: XUMHUYECKMH 3JIEMEHT, aTOM, MOJIEKyJa, HOH,
KAaTHUOH, aHWOH, NPOCTOE BEIECTBO, CIOKHOE BELIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPHUIATENBHOCTh, CTENEHb
OKHCIIEHHS, XUMHYECKasi peaKlusl, XUMHYECKasl CBS3b, TEIUIOBOH S((EKT peakiyd, MOjb, MOJSPHBI OOBEM,
pacTBOp; S3JEKTPOJHTHI, HEIIEKTPOIMUTHI, DJIEKTPOINTHUYECKAsl AWCCOLMAIMS, DPEaKIMd HOHHOro oOMeHa,
KaTayu3aTtop, XHMHYECKOE paBHOBECHE, OOpaTMMble H  HEoOpaTHMbBIe peaklHud, OKHCIUTEIbHO-
BOCCTAHOBUTEJNIBHBIE PEAKINM, OKHCIMTENb, BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAaHOBJIEHHE, aJUIOTPOIUS,
aM(OTEepHOCTh, XHMHUECKasi CBs3b (KOBAJEHTHAas, HOHHAs, MeTaJUIM4YecKas), KpUCTAITMYecKas pemérka,
KOppO3HsI METAJUIOB, CIUIABBI; CKOPOCTh XUMHYECKOW peakiuy, MpeaenbHo aomyctumas koHuentpanms (IT11K)
BEIIECTBA,;

2) UIOCMPUPO8ams B3aUMOCBSI3b OCHOBHBIX XUMHWYECKUX MOHITHH (CM. M. 1) M IPUMEHSTh TH TOHSATHS
IIPU ONMCAHMUU BEILECTB U UX MPEBpaIlleHUH;

3) UCNONb308aMb XUMUUECKYIO CUMBOJIUKY JUISl COCTaBJIEHHs! (DOPMYJ BELIECTB M YPaBHEHHH XUMHYECKHX
peakuuit;

4) onpedesisimb BAJICHTHOCTh M CTENEHb OKUCIIEHUS XUMHYECKUX 3JIEMEHTOB B COSIUHEHHSIX Pa3InYHOTO
COCTaBa; MPHHAIICKHOCTh BEIIECTB K ONPEAENEHHOMY KJIacCy COEJMHEHHH 1Mo (opMyinaM; BHJ XHUMHYECKOH
CBA3U (KOBaHeHTHaH, HOHHas, MeTaJ’lHI/I‘{eCKaH) B HCOPTaHUYCCKUX COCAHMHCHHUAX; 3apdad MOHaA IO XHUMHYECKOH
(dbopMyne; xapakrep cpeibl B BOOHBIX PACTBOpaX HEOPraHMYECKUX COSIMHEHUM, THIT KPUCTAIITMYECKOW PEHIETKH
KOHKPETHOT'O BEIECTBA;

5) packpeieams cmoica Ilepuonnueckoro 3axkona JI. . MeHneneeBa u 1€MOHCTPUPOBATh €ro MOHUMAaHUE:
onucvleams U xapakmepuzoeams TadmuuHyo (opmy Ilepuoanyeckoll CHCTEMBI XHMHYECKUX DIIEMEHTOB:
pa3nuuaTh MOHITHS «IJ1aBHas moarpymma (A-Tpymna)» W «mnobouHas noarpynmna (b-rpymma)», mansie u
OoIbILIE TIEPUOABL, COOMHOCUNL 0003HAUCHUS, KOTOPbIE UMEIOTCS B MEPUOANYECKON TaOIUIIE, C YHCIOBBIMH
XapaKTEePUCTUKAMH CTPOCHHUSI aTOMOB XMUMHYECKUX JJIEMEHTOB (COCTaB U 3apsill sapa, o0LIee YUCIO 3JIEKTPOHOB
U paclpefeieHne UX IO DJICKTPOHHBIM CIIOSIM); 00bACHAmMbG OOLIME 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB
JIEMEHTOB U UX COEAMHEHHUI B Ipesiesnax MalblX MEPHOJOB M INIaBHBIX NMOATPYII C Y4ETOM CTPOEHUS UX
aTOMOB;

6) Kaaccuguyuposams XUMHUYECKHE DIIEMEHTHI, HEOpraHHYeCKHe BEeIlecTBa; XUMHYECKHE peakiuu (1o
YHUCITy M COCTaBY YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3((eKTy, 10 M3MEHEHHIO CTelleHeH
OKHCJIEHHSI XUMHUYECKUX JJIEMEHTOB);

7) xXapaxmepuzogamys (onucvisamy) odIMe U cnenupuIeckue XUMUUECKUEe CBOMCTBA MPOCTHIX U CIIOXKHBIX
BEILIECTB, IOATBEPKAas OIMCAHUE IPUMEPAMHU MOJIEKYISIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOILUX
XUMUYECKUX PEaKLU;

8) cocmaename YpaBHEHMS 3JIEKTPOIUTHYECKOH IUCCOLMAIMU KUCIOT, LIENoYedl U cojiei; MOJHBIE U
COKpaIIEHHbIE YpaBHEHUS PEeaKIUi HOHHOrO OOMEHa; ypaBHEHHS PEaKLHi, MOATBEPKIAIOMIUX CYIIECTBOBAHUE
TEHETUYECKOMN CBA3M MEX/1y BEIECTBAMH Pa3IMYHBIX KJIACCOB;

9) Packpuléams  CYIHOCTb  OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH IOCPEACTBOM COCTaBIICHUS
9JIEKTPOHHOT0 OanaHca STHX PEeaKLi;

10) NPOCHO3UPO6AMb CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOCHHS; BO3MOXKHOCTH IIPOTEKaHHSA
XMMHUYECKHX MPEBPAIICHUN B Pa3INYHBIX YCIOBUSX;
11) 8bI4UCAAMb OTHOCHTEIBHYIO MOJEKYJSIPHYIO U MOJSPHYIO MAacChl BEIIECTB; MAacCCOBYIO JIOJIO

XMMHYECKOTr'0 dJIeMeHTa 10 (popMyJie COSANHEHHS; MacCOBYIO JOJIO BEIIECTBA B PACTBOPE; IIPOBOJHUTH PACUETHI
10 YPaBHEHUIO XUMHUYIECKON PEaKIIUH;

c1edoeams TPaBUIIaM TOJIb30BAHUS XUMUYECKOU IMTOCYI0H 1 1TaOOPATOPHBIM 000pYyI0OBaHHEM,
a TaKk)Ke MpaBuJiaM OOpAIICHUs C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSAMH TIO
BBITIOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OTIBITOB TIO MOJYYEHHIO M COOUPAHUIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIIEKUCIIOTO Tra3a);

13)  mpOBOAMTH pEaKIMH, MOATBEPKIAIOIINE KAaueCTBEHHBIM COCTAB PA3IMUHbBIX BEIIECTB:
pacmno3HaBaTh OMBITHBIM MyTEM XJIOPHUI- OpOMU-, HOIU-, KapOboHaT-, pocdar-, CHIMKat-,
cynbdaT-, THAPOKCUA-UOHBI, KATHOHBI aMMOHUS M HOHBI U3YYEHHBIX METaJIIOB,
MPHUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIECTB;

14)  npuUMEHSTh OCHOBHBIE ONIEPAIIMH MBICUTEIBHOM JEATEIbHOCTH — aHAJU3 U CUHTE3,
CpaBHEHHE, 0000IIeHIE, CHCTEMATU3AIIHNIO, BBISBIICHHE IPUYMHHO -CIICICTBEHHBIX CBSI3CH —
JUIS U3YYEHUS CBOMCTB BEIIECTB U XMMHUECKUX PEAKIIUN; ECTECTBEHHO-HAyUYHBIE METO IbI
MO3HAHUsI — HaOI0ICHNEe, U3MEePEHNE, MOACTUPOBAHUE, SKCIIEPUMEHT (peallbHbIN U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHMUE, 8 KJIACC

Ne HanmenoBanue pa3nennos u tem KosmmuecTBo yacos
n/n Bcero KoHTponbsHBIE pabOTHI [IpakTnueckue DOnexTpoHHbIe (IU(POBHIL)
paboThl 00pa3oBaTeNbHBIE PECYPCHI
Paszpgeu 1. IlepBoHayaibHble XUMHYECKHUE IOHATHUS
1 Xumusi- BakHast 001aCTh 5 2 https://m.eds00.ru/7f41837c
€CTECTBO3HAHMS U MPAKTUYECKOU
JIESITETbHOCTH YeJIOBEKa
2 BEIIECTBA 1 XUMHWYECKHUE 15 1 https://m.edsoo.ru/7f41837¢c
PEAKIINHN
Pa3nen 2. BaxkHelue npeacTaBUTe I HEOPraHUYECKUX BelleCTB
1 Bosnyx. Kucnopon. Houstie 06 6 https://m.eds00.ru/7f41837¢
OKCHIaX
2 Bonopox. IlonsaTre 0 KucI0Tax 8 1 https://m.eds00.ru/7f41837¢
3 Bopna. PactBopsr. [Tonstus 06 5 1 1 https://m.edsoo.ru/7f41837¢c
OCHOBaHUSX
4 OCHOBHBIE KJIACChI HEOPTAHUYECKUX 11 1 1 https://m.edsoo.ru/7f41837¢c
COEOUHEHUN
Pa3nen 3. Ilepunoanueckuii 3aKoH u nepuoanyeckas cucrema /.. Mengeseera
1 Hepnoamiecknii 3aKoH u 7 https://m.eds00.ru/7f41837¢
nepuoauueckas cucrema /1. M.
Menneneesa
2 Xumnueckas cB3b. OKUCIUTENbHO- 8 1 https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIHHBIE PEAKIIHH
OO11ee KOIMYECTBO YACOB MO IPOrpaMmMe 68 4 5
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TEMATHYECKOE IINTAHUPOBAHMUE, 9 KJIACC

Ne HanmenoBanue pa3nennos u tem KosmmuecTBo yacos
n/m Bcero KonTponsHbie paboThI IIpaxTrnueckue OnextponHbie (TU(PPOBEIE)
paboThl 00pa3oBaTeNbHBIE PECYPCHI
Pa3nen 1. BemecTtBo 1 XMuMHU4YeCKHe peaKIu
1 Iosropenue u yriaybienue 3HaHMiT 5 1 https://m.edso0.ru/7f41a636
OCHOBHBIX Pa3/IesoB Kypca 8 kjacca
2 OcHOBHEBIE 3aKOHOMEPHOCTH 4 https://m.eds00.ru/7f41a636
XUMHAYECKUX PEeaKIHil
3 DIEeKTPONUTHYECKAs JUCCOLMALIMS. 8 1 1 https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEAKIIMU B pacCTBOPAX
Pazpen 2. HemeTa/JILI M UX COeAMHEHHUS
1 OO01as xapakTepucTuKa XUMU4eckux | 4 1 https://m.edsoo.ru/7f41a636
anemeHTOB VIIA-rpymmel. ["amorens
2 OO01as XxapakTepucTUKa XUMHUYEeCKUX | 6 https://m.edsoo.ru/7f41a636
anemeHToB VIA-rpynmel. Cepa u ee
COEJIMHEHUs
3 OO01as XxapakTepucTUKa XUMHUYECKUX | [ 1 https://m.edsoo.ru/7f41a636
anemMeHTOB VA-Tpymnmbl. A30T,
dhochop 1 UX COeTUHEHUS
4 OO11ast XapakTepUCTUKAa XMMUYECKUX | 8 1 2 https://m.edsoo.ru/7f41a636
aneMeHToB |VA-rpynmsl. Yraepoa u
KPEeMHUH U UX COCIMHEHHUS
Pa3nen 3.MeTa/uibl H MX COCUHEHHSA
1 OOm1ne cBOHCTBA METAIIOB 4 https://m.edso0.ru/7f41a636
2 BaxHe1ne METaIbl # HX 16 1 2 https://m.edsoo.ru/7f41a636

COCAUMHCHUA
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Pa3nen 4. Xumus u okpyxkamwuas cpeaa

1 BeiectBa u MaTepuaibl B )KHU3HA 6 https://m.edsoo.ru/7f41a636
YeJoBeKa
OO6111ee KOJIMYECTBO YacoB MO Mporpamme 68 4 7

YYEBHO-METOJMYECKOE OBECHEYUEHUE OEPA30BATEJILHOTI'O
MPOLIECCA
OBSIBATEJBLHBIE VUEBHBIE MATEPHAJIBI JJIS1 YAEHUKA

- Xumus, 8 xknacc/ 'abpuensa O.C., OctpoymoB W.I"., Cnankos C.A., AKuinoHepHOe
obmectBo «M3natenbctBo «IIpocBemnieHuey
- Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.I"., Cnankos C.A., AKunoHepHOE
obmectBo «M3natenbeTBo «IIpocBerieHuey

METOIUYECKHUE MATEPUAJIBI JJISA YYUTEJIA
- Xumus. [Ipumepnas paboyast mporpaMma ¥ METoArM4ecKue pekomeHnaanuu. Y MK
IMa6puensua O.C. u gp. 8-9 xnaccel
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnuoTeka nudpoBoro o6pazoBaTeIbHOIO KOHTEHTA (apkpro.ru)
kiacc: https://lesson.edu.ru/04/09

https://lesson.edu.ru/04/08
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