


HNOACHUTEJIBHASA 3AITNCKA

Pabouast mporpaMma 1o XuMuH jist o0ydaromuxcs 8 -9 KjaccoB cocTaBieHa Ha OCHOBe TpeOoBaHwMit k
pe3yJibTaTaM OCBOSHHsI OCHOBHOM 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOTO 001ero odpa3oBaHus,
npeAcTaBIeHHBIX B PeneparbHOM rocy1apCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE OCHOBHOTO O0IIero
00pa3zoBaHMsI, C YIETOM PaCIIPENENEHHBIX 110 KJIacCaM MPOBEPSEMBIX TPEOOBAHUN K Pe3yJIbTaTaM OCBOSHUS
OCHOBHO# 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIero 00pa3oBaHuUs U 3JIEMEHTOB CONEPIKAHMSI,
NPEACTABIEHHBIX B YHUBEPCATLHOM KOMU(PUKATOPE MO XUMUH, a TAK:Ke Ha OCHOBe [IpuMepHOii porpaMMbI
BOCIIUTAHHsI 00YYaIOLINXCS P MOJyYEeHUH OCHOBHOTO 0011ero oopasoBanus u ¢ yuérom KoHuemnimu
NperofaBanus y4eOHOTo nmpeaMera « XUMHUs» B 00pa30BaTebHBIX OPTaHU3alMsIX POCCHITCKON
Denepanyy, peann3yIX OCHOBHBIE 001eoOpa3zoBarenbHble mporpammsl (yTB. Pemennem Kosnernu
Munnpocsemenus: Poccun, nporokon ot 03.12.2019 N ITK-48H).

OBLIAA XAPAKTEPUCTUKA YYEBHOTI'O IPEJMETA «XUMMS»

Bxiag yueGHOro nmpeamera « XuMus» B TOCTHXKEHUE 1ieNieil OCHOBHOTO 001ero o0pasoBaHusi 00y CIIOBIEH
BO MHOTOM 3HadYeHHeM XUMHWYECKO HAaYKH B MO3HAHHUU 3aKOHOB MPUPOABL, B PA3BUTUHU MPOU3BOAUTCIIBHBIX

CHJT OOIIECTBa U CO3JaHIH HOBOH 0a3bl MaTEPUAIbHON KYJIBTYPBL

XUMHSI KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK PAaCIpOCTPaHMIIA CBOE BIMSIHUE HAa BCE 00IACTH
YEJI0BEUECKOr0 CyLIeCTBOBAHHS, 3a/1aJ1a HOBOE BUAEHUE MHUPA, CTalla HEOThEMJIEMBIM KOMIIOHEHTOM
MHPOBOH KYJIBTYPbI, HEOOXOIMMBIM YCIIOBUEM JKU3HU OOIIECTBA: 3HAHUE XUMHH CIIYKUT OCHOBOH TSI
(bopMHUpPOBaHHS MUPOBO33PEHUS YEJIOBEKA, €r0 MPEACTABICHNH O MaTEPUATIbHOM €JUHCTBE MUPA, BAKHYIO
poIb UrparoT GpopMUpyeMble XUMHUEH MPEACTABICHNS O B3AaNMONPEBPALIEHUAX SHEPTHH U 00 SBOIIOLIUN
BEIECTB B MPUPOJIE, COBPEMEHHAsI XMMHsI HATIPABJICHA Ha PELISHHE TJI00ANbHBIX MPOOIeM YCTOHIHBOTrO
Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, IHEPTETHUECKOM, MUILEBON 1 3KOJOTHUECKOH 0€30MacHOCTH, MpodieM
3PABOOXPAHEHUSL.

B ycrnoBusix BO3pacTaromero 3Ha4eHUst XMMUHU B JKU3HU OOINECTBA CYLIECTBEHHO MOBBICHIIACH POJIb
XUMHYECKOTro 00pa3oBaHus. B miaHe conmannzanuy OHO SIBJISIETCS] OHUM U3 YCIOBUH (POpMUPOBaHUS
WHTEJIEKTA JINYHOCTH U TAPMOHUYHOIO €€ Pa3BUTHSL.

CoBpeMeHHOMY YeJIOBEKY XUMHUYECKHE 3HAHU HEOOXOIUMBI ISl TPUOOpETeHHsT OOIIEKYIbTYPHOTO
YPOBHSI, IO3BOJISIFOIIETO YBEPEHHO TPYAUTHCS B COLIMYME M OTBETCTBEHHO yUACTBOBATh B MHOTOOOpa3HOH
JKU3HH 00IIeCTBa, JIsI OCO3HAHUS BAKHOCTH Pa3yMHOI'O OTHOIIEHUS K CBOEMY 340POBBIO U 370POBBIO
OPYTUX, K OKPYyKaroLen NPUPOAHON cpese, sl IPaMOTHOIO NOBEAECHUS IPU UCIOIb30BAHUH PA3JINYHBIX

MaTEPUAJIOB U XUMUYICCKUX BCIICCTB B HOBCGHHGBHOP'I JKHU3HH.

Xummueckoe 00pa3oBaHNE B OCHOBHOM IIKOJIE SIBISIETCS 0a30BbIM MO OTHOIIEHHIO K CUCTEME O0IIero
XUMHYECKOro oOpaszoBanus. [103TOMy Ha COOTBETCTBYIOIEM €My YPOBHE OHO pPeajii3yeT NMpUCyue odmemMy



XUMHYECKOMY 00pa30BaHHUIO KITFOUEBBIE IEGHHOCTH, KOTOPBIE OTPAKAIOT rOCY IapCTBEHHBIE, OOIIECTBEHHBIE U
UHIUBUAY AJIbHBIE TOTPEOHOCTH. DTUM ONpEAeNsieTCsl CYIIHOCTh O0IIel cTpaTerin 00yUeHHs], BOCIIUTAHMS U

pa3BUTHS OOYHAIOIIUXCS CPENCTBAMH YUeOHOTO mpenMera « XUMHUSD .

Uzyuenne npenmveta: 1) ciocoOCTBYeT peann3anny BO3MOXKHOCTEH JIsl CAaMOPa3BUTHS U (POPMHUPOBAHUS
KYJIBTYPBI JITYHOCTH, €€ 001ei 1 pyHKIHOHAIBHOW rPAaMOTHOCTH, 2) BHOCHT BKJIaJ B (POPMHUPOBAHNE
MBILIJICHHSI 1 TBOPYECKUX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB UX CAMOCTOSITENIbHON y4eOHOH
IESATEIbHOCTH, SKCIIEPHUMEHTAIbHBIX 1 UCCIENOBATEbCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEIHEBHON
JKU3HH, TaK U B IPOPECCUOHATBHOHN e TENIbHOCTH, 3) 3HAKOMHT CO CHEeM(UKONH HaAyUHOTO MBILLIEHHS,

3aKJIagbIBACT OCHOBBI LIEJIOCTHOI'O B3MJIs1Ada HA €CAMHCTBO IMPUPOAbI U YCJIOBEKA, ABJIACTCA OTBETCTBEHHBIM



3TarnoM B GOpMHUPOBAHUH €CTECTBEHHO-HAYYHOH IPaMOTHOCTH MOAPOCTKOB; 4) criocoOCTByeT
(1)OpMI/IpOBaHI/IIO LHEHHOCTHOI'O OTHOIICHUA K €CCTCCTBECHHO-HAYYHbIM 3HAHUAM, K IPUPOAE, K UCTIOBEKY,
BHOCHUT CBOH BKJIaJ] B KOJIOTHYECKOE 00pa30BaHNE IKOJIbHUKOB.

HasBanHbie HanpaByieHUs: B 00yUYE€HUH XUMHUU O0ECTIEUNBAIOTCS CIIeNU(UKON COMEPIKaHuUs TIPeIMeTa,
KOTOprfI ABJIACTCA NIEAArOrMICCKH aAalTHPOBAHHBIM OTPAXKEHUEM 0a30Boit HAayYKH XUMHWH Ha OHpeL[eJ'IéHHOM
JTare €€ pa3sBUTHSL.

Kypc xuMuu OCHOBHO IIKOJIbI OPUEHTHPOBAH Ha OCBOSHHE O0YYAIOITUMHICS OCHOB HEOPTaHUYECKOM

XUMHH U HEKOTOPBIX MOHATHH U CBeI[eHI/Iﬁ 00 OTACJIBbHBIX oObeKTax OpFaHPI‘{eCKOfI XUMUH.

CrpyxTypa comepxanus npeamera choOpMUPOBAHA HA OCHOBE CHCTEMHOTO MOAXOA K €r0 N3yUSHHUIO.
COI[Gp)KaHI/Ie CKJIaABbIBACTCA U3 CUCTEMbI MOHATHH 0 XUMHUYECKOM DJIEMEHTE U BEIECTBE U CUCTEMbI MMOHATHH
0 XUMU4ecKOH peakiun. O0e 3T CHCTEMBI CTPYKTYPHO OPTraHU30BaHbI IO MPUHIHUITY TTOCJIEI0BATEIEHOTO
Pa3BUTHS 3HAHUH Ha OCHOBE TEOPETUYECKUX MPEACTaBICHUN Pa3HOTO YPOBHS: aTOMHO-MOJIEKY JISIPHOTO
Y4EeHUs KaK OCHOBBI BCErO ecTecTBO3HaHus, ypoBHs [lepuoandeckoro 3axona /. 1. Menneneesa kak
OCHOBHOI'O 3aKOHAa XUMHUH, YUCHUA O CTPOCHUHU aTOMa U XUMHYECKOI CBsI3H, HpeHCTaBHeHI/Iﬁ 00
3JEeKTPOJIUTUYECKON IUCCOLUALINU BEIEeCTB B pacTBOpax. TeopeTudeckue 3HaHUs pacCCMaTPUBAIOTCS Ha
OCHOBE€ YMIHUPHYUECKHU MOJTYYEHHBIX H OCMBICIICHHBIX (JaKTOB, Pa3BHBAIOTCS TOCIEIOBATENBHO OT OTHOTO
YPOBHSI K IPyTOMY, BBITIONHsIS (pyHKIIMN OOBSICHEHUSI U IPOTHO3UPOBAHUSI CBOMCTB, CTPOSHUS U

BO3MOKHOCTEM MPAKTUYICCKOr0O NPpUMEHCHHS U MOJTYUCHUA U3YyYaCMbIX BCIICCTB.

Takast opraauzamnust cofgepkaHust Kypca COCOOCTBYET MPENCTABICHUIO XUMUYECKOH COCTaBIISAOLIeH
HAay4HOH KapTHHBI MUPA B JIOTHKE €€ CUCTEMHOM npuposl. TeM caMbiM 00ecrieunBaeTcst BO3MOKHOCTh
¢dopmupoBanus y 00yHaroMUXCsi IEHHOCTHOT'O OTHOLICHUS K HAyYHOMY 3HAHHIO U METO/IaM TIO3HAHUS B
Hayke. BaskHO Takke 3aMETUTh, YTO OCBOCHHE COAEPKAHUS KypCa MPOUCXOINT C IPUBJICUCHUEM 3HAHUN U3
paHee M3y4eHHbIX KypcoB: «Okpyskarowmuii Mupy, «buonorus. 5—7 knacce» U «PU3nKa. 7 Kjiaccy.

OEJU NU3YYEHUA YYEBHOI'O TIPEJMETA «XUMW»

K HampapiieHHI0 epBOCTENEHHON 3HAYMMOCTH TP peaTu3ali 00pa3oBaTeNbHBIX (yHKIUHA penMera
«XUMUSD» TPATUIMOHHO OTHOCAT (pOpMUPOBaHME 3HAHUH OCHOB XMMHYECKOH HAyKH Kak o0macTu
COBPEMEHHOI0 €CTECTBO3HAHUS, IPAKTUUECKON NEATEIbHOCTH YEJIOBEKa U KaAK OHOIO U3 KOMIIOHEHTOB
MHPOBOH KyJBTYpBI. 3a/1a4a MpeaMeTa COCTOUT B (OPMUPOBAHUH CUCTEMbI XUMHUECKUX 3HAHUH —
BOKHEHIINX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX ITOJIOKEHHH, JOCTYTHBIX 0000IIeHn
MHPOBO33PEHYECKOrO XapaKkTepa, A3bIKa HAYKH, 3HAHUI O HAy4YHBIX METOJAX U3y4YEeHUs BELIECTB U
XUMHYECKHX PEaKLnH, a Takke B POPMHUPOBAHUU U PA3BUTUN YMEHUH U CIIOCOOOB AEATEIBHOCTH,
CBSI3aHHBIX C IITAHUPOBAHUEM, HAOIIOIEHIEM U ITPOBEACHUEM XHMHYECKOTO 3KCIIEPIMEHTA, COO0ICHIEM

npaBu 6€30MacHOrO OOpAIeHHsI ¢ BEIECTBAMH B TIOBCEIHEBHOM YKU3HU.

Hapsiny ¢ 3TuM Lenu usydeHus npeaMera B IporpaMme yTOUHEHbl U CKOPPEKTUPOBAHBI C YY4ETOM HOBBIX
NPUOPUTETOB B CUCTEME OCHOBHOTO o0mero obpasosanus. CeronHs B 00pazoBaHnH 0c000 3HAUUMOKN
NPU3HAETCS HATIPABJICHHOCTh OOYYEeHHsI HA Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (POpMHUPOBaHUE €&
UHTEJJIeKTa 1 001el KynbTypbl. OOyueHHe YMEHHIO YUUThCS U MPOAOJIKATH CBOE 00pa3oBaHue

CaMOCTOSITEJTbHO CTAHOBUTCS OTHOM M3 BAXKHEHIINX (PyHKIMH yueOHBIX IPEIMETOB.

B cBs3M ¢ 5TUM IpH U3yUEHUH MPEaMeTa B OCHOBHOM IIKOJIE JOMHUHHPYIOLIEE 3HAUeHUE TPHOOPENN TaKue
LeJH, KaK:

(dbopMHupOBaHNE UHTEIUIEKTYaJIbHO PA3BUTOH JMYHOCTH, TOTOBOH K CaMOOOPa30BAHMIO, COTPYAHUYECTBY,
CaMOCTOSITETbHOMY MPUHSTHIO PEIIEHUH, CIIOCOOHOM amanTupoBaThCs K OBICTPO MEHSFOLIMMCS Y CIIOBHSIM
JKU3HH,

HAIPaBJIEHHOCTb OOyYEHHUS Ha CHCTEMATHYECKOE MPHOOIEHNEe YHAIUXCS K CAMOCTOSITEIIbHOM



MO3HABATENLHOMW JESTEIbHOCTH, HAYYHBIM METO/IaM MMO3HAHMUS, (POPMUPYIOIIIMM MOTHBALIMIO U PA3BUTHE
CIOCOOHOCTEN K XUMUHU;

obecrniedeHre yCIOBH, CIIOCOOCTBYIOIIHNX MPUOOPETEHHIO O0YUYArOIIIUMICS OIbITa pa3HOOOpa3HOMH
NesITeJIbHOCTH, TIO3HAHUSI K CAMOIIO3HAHMS, KJTFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIHH ), HMEFOIIINX
yYHHUBEPCAIbHOE 3HAYEHHE sl PA3IMYHBIX BUIOB IEITENLHOCTH,

(bopmMHupOBaHUE YMEHHIT OOBSICHATD U OLIEHUBATH SIBJICHHSI OKPY KAFOIIEro MUpa Ha OCHOBAaHHH 3HAHUI U
OTIbITA, TOJTyYE€HHBIX MMPH U3YUYEHHH XUMHUHU,

bopmupoBaHUe y 00yUYarOIIUXCsI 'YMAaHUCTUYECKUX OTHOIIEHUH, MOHUMAHHS [IEHHOCTH XUMHYECKHX
3HAHUH [Tt BBIPAOOTKH HKOJIOTHYECKH 11eJIeCO00Pa3HOro MOBEAEHHS B OBITY U TPYIOBOM NESTENTLHOCTH B
LeJISIX COXPAaHEHUsI CBOETO 3[J0POBbs M OKPYKAIOLIeH MPUPOIHO Cpeabl;

pa3BUTHE MOTUBALMH K O0YUYSHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJTIO M CAMOBOCITUTAHHIO HA OCHOBE
yCBOEHUS O0LIeYeIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MPOQUJIS U HANIPaBIEHHOCTH
nanpHermero o0y4eHus.



COJAEP)KAHUE YYEBHOI'O ITPEJMETA
8 kaacce

IlepBoHAYAILHBIE XHMHYECKHE TIOHATHS

IIpenmer xumun. Posib XuMuu B 3)kU3HU YesoBeka. Tena u Bemectsa. @U3nUecKkre CBONCTBA BELIECTB.
ArperaTHoe coctosiHue BerecTB. [IoHsITHE O MeTOaX MO3HAHUS B XUMHU. XUMHS B CUCTeME HayK. UncTeie
BemecTBa U cMecu. CriocoObl pa3neneHus cMecei.

ATOMBI U MOJIEKYJIbI. XUMHYECKHE 3J1eMeHTbl. CHMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpoCThIe U CIOJKHBIE
BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xummueckas popmysa. BaneHTHOCTb aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MIOCTOSIHCTBA COCTaBA
BemecTB. OTHOCHTENbHAs aTOMHAs Macca. OTHOCHUTENIbHAST MOJIEKYJISIpHAst Macca. MaccoBast OJIst
XUMHYECKOTO 3JIEMEHTA B COSITUHEHHH.

Du3nuecKre 1 XUMHUYECKUE SABJICHHs. XMMUYeCKasi peakuus U €€ MPU3HaKu. 3aKOH COXPAaHEHUs] MaCChl
BEIECTB. XUMHUUeCKue ypaBHeHus. Kiaccudukanms XUMH4IeCKUX peakiuii (COeNNHEHNs, Pa3IOKEHHS,
3aMelneHus, OOMeHa).

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON MOCYI0H, C MpaBHIaMH padOoThI B T1a0OpaTopuu U
npuémamu oopareHus ¢ 1abopaTopHbBIM 00OPYAOBaHHEM; H3yUEHUE U ONTUCAHNE (PU3NIECKUX CBOHCTB
00pa3LoB HEOPTaHUYECKUX BEUIECTB; HAOMONeHe (PU3NIECKIX (TUIABJICHUE BOCKA, TAsSTHHE JIbJA, PACTHPAHUE
caxapa B CTYIIKe, KHIIEHUE U KOHIEHCAIHs BOJIbI) M XUMHUYECKHX (TOPEHHE CBEYH, MPOKAJIMBAHUE METHON
NPOBOJIOKH, B3aUMOJEHCTBHE MeJia C KUCJIOTOH) SIBJICHUH, HAOIOICHNE U OMHCAHNE TIPU3HAKOB MTPOTEKAHHS
XUMHYECKIX PeakUui (pa3ioskeHHe caxapa, B3auMOEHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM Oapus,
paznoxenue ruapokcuaa meau(1l) mpu HarpeBanuu, B3aMMOACHCTBHE Kene3a ¢ pactBopoM conu menu(1l));
U3yUueHHe CrocoOOB pa3eeHns] cMecel (C TOMOIIBIO0 MarHuTa, (PHUIbTPOBAHKE, BhIIAPUBAHUE,
IUCTUIUISINS, XpoMaTorpadusi), MpOBEIEHNE OUUCTKH TIOBAPEHHON COJIM;, HAOIIOACHNE U ONICAHUE
PE3yJIBTATOB MPOBEACHUS OIBITA, HIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHUST MACChI, CO3/IaHUe MONeIeH
MOJIEKYJT (IIapOCTEPKHEBBIX ).

BaxkHeiimue npeACTABUTEIH HEOPraHUYeCKHX BelleCTB

Boznoyx — cmech razos. Cocras Bo3ayxa. Kucnopon — aneMeHT u npocToe BewmecTso. Haxoxxnenue
KHCJIOpOia B IpUpoze, pusnueckne u XuMuieckne cBoicTaa (peakuuu roperust). Oxcunel. [Ipumenenne
kuciopona. CriocoOb! MOTyUeHUs] KUCIOPO/a B Ta0OPaTOPUH M IPOMBIIIIIEHHOCTH. KpyroBopoT kuciopona B
npupoae. O30H — ayutoTponHas MOAU(UKAINS KUCIOPOIa.

TernnoBoit 3¢ dekT XUMHUIECKOHN peakiy, TEPMOXUMUYECKHE YPABHEHUS, 5K30- U SHAOTEPMUYECKHE
peakuuu. TOMIMBO: yrojib U ME€TaH. 3arpsi3HEHUE BO3/yXa, YCHIICHUE MTAPHUKOBOTO 3P deKTa, paspyLieHne
O30HOBOTO CJIOSI.

Bopopon — snemeHT 1 npoctoe BeecTso. Haxoxkaenue Bogopoaa B npupone, Gpusnueckne 1 XMMUIeCKre
CBOWCTBA, MPUMEHEHHE, CIIOCO0BI oTy4eHus. KiucnoTel u conu.

Konmuectso Bemectsa. Monb. MonsipHast macca. 3akoH ABoranpo. Mossipablil 00béM ra3oB. Pacuérsl mo
XUMHUYECKUM yPaBHEHMSIM.

dusnueckue CBONCTBA BOABL Bopna kak pactsoputenb. Pactsopbl. HaceleHHbIE 1 HEHACBIIEHHBIE
pactBOpbl. PacTBOpUMOCTE BelecTB B Boae. MaccoBasi 107151 BELECTBAa B pacTBOpE. XUMHUECKHE CBOMCTBA
Bozbl. OcHOBaHMs. Pob pacTBOPOB B IpUPOJIE U B JKU3HU HesoBeka. KpyroBopot Boabl B mpupoze.
3arpsizHeHHe NpUpoAHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOA.

Knaccupukauus Heoprannueckux coenuaennil. Oxcunbl. Kiaccudukanms okennos: coneodpasyroimmne
(ocHOBHBIE, KUCJIOTHBIE, aM(poTepHBbIe) U HeconeoOpasyromue. HomMeHkIaTypa OKCHAOB (MEKAYHAPOIHAS 1
TpuBHaibHAs). PU3NUECKHIE U XUMHUYECKUE CBOIICTBA OKCHIOB. [TonmyueHne OKCHIOB.

OcnoBanmst. Knaccudukariyst OCHOBaHMIA: IENOYN 1 HEPACTBOPUMBIE OCHOBaHUs. HoMeHkaTypa

OCHOBaHUH (MEXXIyHapOAHAst U TPUBHANbHAS). PU3HUECKIE U XUMHUUECKHE CBOHCTBA OCHOBAHMH.



[Tony4yeHue ocCHOBaHUI.

Kucnorer. Knaccugukanus kucnor. HomeHknatypa KUCIOT (MeXIyHapOaHAst U TPUBHAIIbHAS).
du3nyeckue u XUMUYECKHe CBOMCTBA KUCIOT. Psan aktuBHocTn MetajuioB H. H. bekerosa. [lonyuenue
KUCJIOT.

Conu. HomenkunaTypa comeii (MexXIyHapoaHast U TpuBHalbHasH). PU3HUECKUE U XMMUYECKHE CBOHCTBA
coneit. [Tonyuenue coneit.

I'eneTnueckas cBs3b MeXAy KJ1aCCaMU HEOPTAHUYECKUX COEAUHEHUH.

XUMHUYECKUH 3KCIIEPUMEHT: KaueCTBEHHOE OIpeieNieHHe COlep KaHUsl KUCIOPO/a B BO3YXE;
NoJiy4YeHue, cCoOMpaHue, paclo3HaBaHUE U M3YYEHHUE CBOHCTB KUCIOPOa;, HAOMOIeHHE B3aMMOICHCTBHS
BEIIIECTB C KUCJIOPOAOM H YCIOBHSI BOSHUKHOBEHHS M MPEKPAIICHHUS rOpeHHst (I1oKapa); 03HAKOMIICHHE C
o0pasuaMu OKCHIOB U OITMCAHNE MX CBOWCTB; MOJIyueHHe, COONpaHue, paClIO3HABAHUE U U3yUEHHUE
CBOICTB Bojopona (ropeHue), B3aumoaeicTeue Boapopoaa ¢ okcuaom mMeau(Il) (Bo3MoskHO
UCTIOJIb30BAHUE BUAEOMATEPUAJIOB); HaOIOIeHHEe 00Pa3IOB BEMECTB KOJTUYECTBOM | MOJIb;
UCCIIEIOBAaHIE OCOOCHHOCTEH PaCTBOPEHUS BEIECTB C PA3JIMUHON PACTBOPUMOCTBIO; IIPUTOTOBJICHHE
PacTBOPOB C OMpPEAEAEHHON MaCCOBOM AOJIEH paCTBOPEHHOIO BEIIECTBA, B3aUMOAEHCTBUE BOABI C
MeTajulaMH (HaTpUeM U KajblueM) (BO3MOXKHO HCIIONIb30BAHUE BUAEOMATEPHAIIOB); OMPEeICHUE
PacTBOPOB KHUCJIOT H IIEJIOYeH ¢ TOMOIIBI HHIUKATOPOB, UCCIEIOBAHNE O0Pa3IIOB HEOPTaHUIECKIX
BEIIECTB PA3JIMYHBIX KJIACCOB; HAOIIOAEHNE N3MEHEHHUS! OKPACKH HHAMKATOPOB B PACTBOPAX KHCIIOT U
IIeJoueii; u3yueHue B3anmoneiictaust okcuna menu(1l) ¢ pacTBopom cepHON KHUCIOTHI, KUCIIOT C
METaJUIaMH, PeaKLui HENTPaIU3aluy, OJTyYeHHe HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJTHOTO
MeTaJljia IPyTrUM U3 pacTBOPa COJIH;, pelLIeHNe SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe

«BaxxHelne KjacCbl HEOPraHMYECKUX COCTUHEHUI .

Ilepuoanueckuii 3axoH u Ilepuoanyeckas cucrema xumuieckux 3aemenTos /I. U. Menaeneesa.
Ctpoenue atoMoB. XumMnueckasi cBsizb. OKHCJIHTE/IbHO-BOCCTAHOBHTE/IbHbIE PeaKIHHU

[TepBrle MONBITKY KIacCU(PUKALIMI XUMUYECKHIX 3JIeMEeHTOB. [IOHATHE O rpynmax CXOAHBIX 3JIEMEHTOB
(1mesIouHbIe U MIEeTIOYHO3EMENbHBIE METAJIIBL, TAJIOT€HbI, HHEPTHBIE I'a3bl). DJIEMEHTHI, KOTOpbIE 00pa3yoT
ampoTepHbIe OKCHIbI U TUAPOKCHIBI.

ITepnoanyeckuii 3akoH. Ilepuoandeckas cucteMa xumudeckux 3neMenTos . 1. Menneneesa.
Kopotkonepronnas n qyimHHONIEprUoaHast GpopMel [lepruoanyueckoil CHCTEMbI XUMHUYECKHX 3JIEMEHTOB
J. Y. Menneneesa. Ilepuoas! u rpynmnsl. @PU3NUECKUI CMBICT NOPSAIKOBOIO HOMEpPa, HOMEPOB MEPHOA
U TPYIIIBI DJIEMEHTA.

Ctpoenne atomoB. Cocras aTOMHBIX sifep. M3oronsl. DnekTporsl. CTpoeHUE 3JIEKTPOHHBIX 000I0UEK
aToMOoB nepsbIx 20 xuMnuyeckux 35eMenTos Ilepunoandeckoii cucremsl J1. . Menaeneesa. XapakrepucTuka
XUMHYECKOTO 3JIEMEHTA MO ero noyioxkeHuto B [lepuonuueckoii cucreme /1. U. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUs pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAIINUYECKUX U
HEMETAJUIMUECKHUX CBOWCTB IO IpynnaM U nepuojaam. 3HadeHue Ileproanueckoro 3akoHa u
Ilepuoandeckoit CUCTEMBI XUMUYECKHUX 3JIEMEHTOB 711 pa3BUTHs Hayku U npaktuku. . 1. Mennenees —
Y4E€HBIN U IPA’KAAHVH.

Xumuueckas cBsi3b. KoBaneHTHas (MOsIpHAst U HEMOJSIPHAST) CBsI3b. DJIEKTPOOTPHLIATEIbHOCTD
XUMHUYECKHUX 3J1eMeHTOB. MOHHas CBs3b.

Crenenb okucnenus. OKMCIUTENbHO-BOCCTAHOBUTENbHBIE peakiy. IIporeccsl okucaeHus u
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIM.

XUMUYECKUH 3KCIIEPUMEHT: H3y4eHHEe 00pa3LioB BELIECTB METAJIOB M HEMETAJUIOB, B3aUMOIECHCTBIE
TUIPOKCH/IA LIUHKA C PACTBOPAMM KHCIIOT U LIeJIoUeil; IPOBeIeHHE OIbITOB, MIITFOCTPUPYIOIINUX
PUMEPbI OKUCIIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKLNH (TOpEeHNe, PEaKLUN Pa3JIOKEHUs, COSIUHEHHS).

9 knacc



Be].lleCTBO H XUMHYECCKAA peaKkiusd

ITepuonuueckuii 3akoH. Ilepnoauyeckas cucrema xumuueckux snemeHToB 1. 1. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMepHOCTI/I B U3MEHEHUH CBOICTB XUMHUYECKHUX DJIEMEHTOB MEPBLIX Tpex NneprUOa0B, Kajlus,
KaJblusA 1 UX COGI[I/IHGHI/Iﬁ B COOTBETCTBHH C IOJIOKECHHUEM 3JICMCHTOB B Hepnonnqecxoﬁ CHUCTEME U
CTPOCHUEM UX ATOMOB.

CtpoeHue BelecTBa: BUJIbI XUMHUYECKON CBA3U. THUIBI KPUCTANINUECKUX PELIETOK, 3aBUCUMOCTb CBONCTB
BELIECTBA OT TUMNA KPUCTAININYECKON PEIIETKU U BUAA XUMHUYECKOU CBSI3H.

Knaccuduxanmst 1 HOMEHKJIATypa HEOPTaHUYECKHUX BELIeCTB (MEKIyHAPOIHAS U TPUBUAJIbHAS).
XHUMHUECKHE CBOICTBA BELIECTB, OTHOCSAIIUXCS K PA3JINYHBIM KJIaCCaAM HEOPraHUYECKUX COCIUHEHH,

FCHETUYCCKAA CBA3b HCOPraHNYECCKHUX BCIICCTB.

Knaccudukanust XHMUYECKHX PEAKLHH MO Pa3InYHbIM MPU3HAKaM (TI0 YHUCITy B COCTaBY YYACTBYIOLINX B
peaKLHy BEIECTB, MO TEIUIOBOMY 3G eKTy, MO0 U3MEHEHHIO CTETICHEH OKHUCIICHUS! XUMHUYECKUX 3JIEMEHTOB,
10 0OOPaTUMOCTH, IO YYACTHIO KaTaJIM3aTopa). IK30- U SHAOTEPMHUECKHE PEAKIINH, TEPMOXUMHUYECKHUE
YPaBHEHUs.

[Tonsitue o ckopocTu XuMuUeckoi peakunu. [loHsTHe 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX
peaKknuAax. TTonsiTHEe 0 TOMOreHHBIX U FETCPOrCHHBbIX PECAKIUAX. TlonsTHE O XUMHUUECKOM PaBHOBECHUU.
CI)aKTOprj BJIMAIOIHUE Ha CKOPOCTH XUMHAYECKOI PE€aKLMK U MOJIOKEHUE XUMHUYICCKOTO PABHOBECHUA.

OKHCIUTENBEHO-BOCCTAHOBUTEIIbHbIE pcakuuu, BHGKTpOHHbIﬁ DaJlaHC OKHUCIIUTENIbHO-BOCCTAHOBUTEILHON
peakunn. COCTaBICHUE YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIINI C UCIIOJIb30BAHUEM METO/IA
3JIEKTPOHHOTO OajaHca.

Teopust 21eKTPOIUTHUECKON AUCCOLMALINN. DIEKTPOIUTHI U He- 3NIeKTPONuThl. KaTHOHBI, aHUOHBI.
Mexanuszm AUCCOHAallMU BEIIECTB C pa3JIMYHbIMU BUAAMU xuMH4eckon cpsizu. CteneHp AUucCcolanuu.
CunbHble U crabble HJIEKTPOIIUTBL

Peakunu nonHoro oOMena. Y cI0BUs IPOTEKAHUS peaknii HOHHOTO OOMEeHa, MOJIHBIE U COKPALIEHHbIC
HOHHBIE YpaBHEeHUs peakunii. CBOHCTBA KHCIIOT, OCHOBAHHM U COJIEH B CBETE MPEACTABICHHA 00
3JIEKTPOJIUTUYECKON nquccounannu. KauecTBeHHble peakliiy Ha UOHBL. [loHATHE O ruApoNn3e conel.

XUMHYECKUH SKCIIEPUMEHT. O3HAKOMIICHHUE C MOESIMUA KPUCTAJUTHYECKUX PEIIETOK HEOPTaHHYECKHUX
BEIIECTB — METAJIJIOB U HEMETAJUIOB (rpaduTa U aiMasa), CIOXKHBIX BEIIECTB (XJIOPUAA HATPHsI),
UCCIIe0OBaHKE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOI peakLuy OT BO3AEHCTBHSI Pa3IniHbIX (HaKTOPOB,
HCCIIEIOBAHME 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, MPOLECCa TUCCOLUAIINH KUCIIOT, [IeJIoYel U cojen
(BO3MOYKHO MCTIOJIb30BAHUE BHICOMATEPHAIIOB), MPOBEIECHHE OIBITOB, HIUTKOCTPUPYIOLINX MPU3HAKH
MPOTEKAHUs peakuii HOHHOro oOMeHa (00pa3oBaHKe OCaaKa, BbIIeJeHHe ra3a, 0Opa3oBaHKE BOMbI ), OIBITOB,
WUTIOCTPUPYIOLIUX MPUMEPbI OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakinii (FOpeHHe, PEaKLUN Pa3jioKeHHs,
COEMHEHHS ), PaCrO3HABAHNE HEOPTAaHMYECKUX BEIECTB C MOMOIIbIO KAYeCTBEHHBIX PEaKLUil HAa HOHBI,

PEHICHUEC SKCIIEPUMEHTAJBHBIX 3a/1a4.

Hemerauabl 1 ux COCANHCHUSA

OO0mas xapakTepucTiKa rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTETIEHN OKHCIICHHUSI.
Ctpoenne u pusnueckue CBOHCTBA MPOCTHIX BEIIECTB — rajJioreHoB. XMMHYECKHE CBOIICTBA HA MTPUMEpE
XJIopa (B3aMMOACHCTBHE C METaJUIaMH, HEMeTaJulaMHy, 1menodamu). Xiaoposonopon. CosnsiHast KHCIIOTa,
XUMHUYECKHe CBONCTBA, MOJIy4YeHue, npuMeHeHue. JlelicTBue Xjopa 1 XJ0pOBOAOPOa Ha OPraHUu3M
yenoBeka. BaxkHeine XIopuapl U UX HAXOXKAEHUE B IPUPOJIE.

OO6mas xapakrepuctuka 35eMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOSHUS aTOMOB, XapPaKTEPHbIE CTETIeHU
OKHUCJIEHUS.



Ctpoenne u Ppu3nuecKre CBOHCTBA MPOCTHIX BEIIECTB — KUCJIOPOJA U CePbl. AJJIOTPONHbIE MOAN(UKALIUN
KHCJIOPOAA U cepbl. XUMHUUECKHEe CBOICTBa cepbl. CepoBOOPON, CTpoeHNUE, HU3NUECKIE U XUMUIECKUe
cBoiicTBa. OKCHUABI CEPBI KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, PU3NIECKUE U
XUMHYECKHUE CBOMCTBA (00IIMe KaK MPENCTaBUTENS KJIacca KUCIIOT U crenuduyeckre). XuMHUIeCKHe
peakiuy, JeXXalye B OCHOBE IPOMBILIJICHHOTO CII0c00a MoyUueHns: cepHOH kucnotsl. Ilpumenerne. Conn
CEpHOM KHUCJIOTBI, KAUEeCTBEHHAs peakius Ha cyibdar-non. HaxoxxneHnue cepul 1 €€ COeNMHEHHH B IPUPOE.

XUMHUECKOE 3arpsI3sHEHNE OKPYKAIOIIEH Cpebl COSTMHEHUIMH Cepbl (KHCIOTHBIE TOXKIH, 3arps3sHEHUE
BO3/yXa M BOJOEMOB), CITOCOOBI €r0 MPEIOTBPAIIECHHS.

OO0mas xapakrepuctuka 3jeMeHToB VA-rpynmbl. OcOOEHHOCTH CTPOSHHS aTOMOB, XaPaKTEPHbIE CTEIIeHU
OKHCJIEHUS.
A30T, pactipocTpaHeHue B mpupone, Gusndeckue u XuMHIeckre CBoHCcTBa. KpyroBopoT a3ora B mpupoe.

AMMHaK, ero pu3nveckrue 1 XUMUYECKHE CBOMCTBA, MOJyueHne U npuMeHeHue. Conu aMMOHUS, UX
¢dusnyeckne U XUMHYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiysi Ha HOHbI aMMOHUS. A30THas
KUCJIOTA, €€ MostyueHne, PU3ndeckue 1 XUMHUECKHe CBOMCTBa (001IHe Kak MPenCTaBUTENsI KJIacca KUCIIOT U
cneunpuieckne). Mcnoap3oBaHne HUTPATOB U COJIEH aMMOHUS B KQU€CTBE MUHEPAJIbHBIX YIOOPEHHI.

XUMUYeCKOe 3arpsisHEHHE OKPY KoL Cpe/ibl COSAMHEHHUMH a30Ta (KUCIOTHBIE TOKIHU, 3arpsi3HEHNE
BO31yXa, OYBbI U BOZOEMOB).

Dochop, amnorponHsie Mogudukannn hocdopa, pusndeckue u Xumudeckre cBoicTra. Okcun
docdopa(V) u pochopHas xkucnora, pusndeckre U XUMHYECKUE CBOMCTBA, osyueHue. Mcnonp3oBaHue
¢docaTos B kauecTBe MHHEPAIBHBIX YIOOPEHHA.

OO6mas xapakrepuctuka 3yeMeHToB [VA-rpymmbl. OcoOEHHOCTH CTPOSHUS aTOMOB, XapPaKTEPHbIE CTETICHU
OKHUCJIEHUS.

Yrnepon, amioTponHbie MOTU(DHUKALMH, PACTIPOCTPAHEHHE B MPUpPOAE, GU3HMUECKUE U XUMUIECKUE
cBoiictBa. Ancopbumsi. Kpyrosopot yriepona B npupoae. Okcuasl yriaepoaa, ux Gu3ndeckre U XUMHYECKUe
CBOICTBa, AEMCTBYE HA KUBbIE OPTaHU3MBI, TTOJlyUYEeHUE U MPUMEHEHHE. DKOJIOTHYECKHIE TPOOJIeMBI,
CBsi3aHHBIE ¢ OKcuAoM yriepona(lV); runoresa riobaibHOTO MOTEIUICHUS KJIMMaTa;, TAPHUKOBBIN 3 eKT.

YronbHas KUCIIOTa U €€ COJH, UX (PU3NIECKHE U XMMUYECKHE CBOWCTBA, MTOJyUYeHHE U TPUMEHEHHE.
KauectBeHnHas peakius Ha kapOoHaT-HOHBL Mcnonb3oBaHue kapOOHATOB B OBITY,
MeIULHE, TPOMBILIJICHHOCTH U CEITbCKOM XO3SHCTBE.

[TepBoHaua bHBIE MOHITHS OO0 OPraHUYECKUX BEIIECTBAX KAK O COCAUHEHMAX yriiepona (MeTaH, 3TaH,
STHUJIEH, alleTHJIEH, 3TAHOJI, TIIMLEPHH, YKCYCHas kucyora). Ux cocrtaB u xummuueckoe crpoenue. [lonsrue o
OHMONIOrNYEeCKH BaXKHBIX BEIECTBAX: JKUPAX, OeNKax, yriaeBoJax — M UX POJIH B XKH3HH YEJIOBEKA.
MartepuaibHOE €IUHCTBO OPTaHUYECKUX U HEOPTaHMYECKUX COSTMHEHH.

Kpemuuii, ero ¢pusndeckie 1 XUMHUYECKHE CBOWCTBA, MosyueHue u npumeneHne. CoeqMHEeHUs] KDEMHUS B
npupoze. Obume npencrasienus o0 okcuae kpemaus(IV) u kpemHuesoi kucnore. CUIMKATHL, UX
UCTIOJIB30BAaHUE B OBITY, MEIUIIHE, POMBIIIJICHHOCTH. BaskHel e CTpouTenbHbIe MaTepHabl. KEpaMHKa,
CTEKJIO, IIeMeHT, OeTOH, skene300eToH. [IpobieMbl 0€30MmacHOrO UCTIONB30BAHUS CTPOUTENbHBIX MAaTEPHUAJIOB
B MOBCETHEBHOM JKU3HMU.

XUMUYECKUH KCTIEPUMEHT. U3yueHne 00pa3I[0B HEOPraHMYECKHX BEIIECTB, CBOHCTB CONSTHON KUCJIOTHI,
NPOBENEHUE KaUECTBEHHBIX PEAKINil Ha XJIOPUIA-HMOHBI U HAOMIOACHNE TIPU3HAKOB UX MPOTEKAHHSI, OTIBITHI,
oTpakaroIye pU3NIeCKre 1 XMMHYECKHE CBOMCTBA TAJIOT€HOB U UX COCAMHEHUH (BO3MOXKHO HCIIOIb30BAHUE
BUICOMATEPHAJIOB); O3HAKOMJICHHE ¢ 00pa3aMu XJI0pUI0B (TaJOTeHUIOB), O3HAKOMIIEHUE ¢ oOpa3naMu
Cephl U €€ COSAMHEHNSIMH (BO3MOKHO MCIOJIb30BAaHUE BUEOMATEPHAIIOB); HAOFOAEHHE TTpoLiecca
oOyriMBaHUs caxapa Ioj AeHCTBHEM KOHLEHTPHUPOBAHHON CEPHOM KHCIIOTHI, H3YUEHHE XUMUIECKHX
CBOWCTB pa30aBieHHON CEpHON KHUCIIOTHI, TPOBEACHNE KAaUeCTBEHHOH PEakIy Ha CyJIb(aT-HOH U
HaOJI0IeHUE TIPU3HAKA €€ IPOTEKAHUS, O3HAKOMJIEHUE ¢ (PU3NIECKIMHU CBOHCTBaMH a30T1a, Gocdopa u ux



COeAMHEHUH (BO3MOYKHO UCTIONB30BAHIE BUAEOMATEPHAIIOB), 0Opa3LamMu a30THBIX U (PochOpHBIX
ynoOpenwii; nony4yerne, coOupanue, pacrio3HaBaHUE U M3yYEHHE CBONCTB aMMHUAKa, POBEICHHUE
KAa4eCTBEHHBIX PEaKLMUH HA HOH aMMOHUS B (pocaT-uoH U U3ydeHHEe PU3HAKOB UX MPOTEKAHHUS,
B3aMMOJCMCTBIE KOHLIEHTPUPOBAHHON a30THON KHUCJIOTHI C MENIBbIO (BO3MOKHO UCTIOJIb30BAHUE
BU/ICOMATEPHAJIOB); H3YUYEHHE MOJEIIeH KPUCTAIUIMIECKHUX PEIIETOK ajaMasa, rpadura, gysuepeHa,
O3HAKOMJIEHHE C MTPOLIECCOM aACOPOLIMH PACTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YTJIEM U YCTPONCTBOM
NPOTHBOIa3a; MoJy4YeHne, cOONupaHue, pacrio3HaBaHUE U M3YUEHHE CBOWCTB YIIIEKUCIIOTO ra3a; MPOBEICHHE
KAa4eCTBEHHBIX PeaKLUN Ha KapOOHAT- U CUJIMKAT-UOHBI U U3y4YeHHE PU3HAKOB MX MPOTEKAHUS,
O3HaKOMJIEHHE C MPOAYKLHEH CUIIMKATHOM MPOMBIIIIEHHOCTH,; PEeLIeHHe SKCIIEPUMEHTANbHBIX 337124 10 TeMe

«BakHennye HeMeTaJUIbl 1 UX COEqUHEHUSD .

MeTtanabl M HX COeAMHEHUSN

OO01mas xapakTepUCTHKA XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUH HX MOJIOKEHHS B
Ilepuoanueckoit cucreme xummuuecknx 3aemeHToB [ 1. Menneneesa u crpoenus aromoB. CTpoeHHe
MeTaJjIoB. MeTaminueckasl CBsI3b U METAJUIMUECKasl KPUCTAITINUECKasl peIl€TKa. DIeKTPOXUMHUUECKU psa
HanpspKeHUH MeTaioB. @U3nuecKue U XUMUYeCKre CBOHCTBA MeTaJIoB. O01mme criocoOb! MOy YeHUs
MeTaJuioB. [ToHATHE O KOPPO3UH METAJIOB, OCHOBHBIE CITOCOOBI 3aLTUTHI HX OT Koppo3un. Criassl (CTalb,
YyTYH, JOPATFOMIHANA, OPOH3a) U UX MPUMEHEHNUE B ObITY M MPOMBIILICHHOCTH.

lenounsie MeTauibl: noyoxeHue B llepuoanyeckoil cucteme xummuieckux 3aeMeHToB [l 1. Menaeneesa,
CTPOEHHE UX aTOMOB, HAXOKJEeHUE B pupoae. Pusnyueckre u XUMUYECKHe CBOHCTBA (Ha MpUMepe HATPUs U
kajusi). OKCHIBI M THIPOKCHUIBI HATPUS U Kayust. [IprMeHeH e MeIOYHbIX METAJUIOB U UX COSITUHEHUH.

[I{enouHO3€MeNbHBIE METAJUIBI MATHUH U KabLUi: noJoxeHue B [lepruonnueckoi cucreme XuMU4eCKuX
snemMeHTOB Jl. 1. MeHneneesa, CTpO€HHE UX aTOMOB, HAXOXACHUE B pupoae. PU3sndyecKkue U XUuMHUYECKUe

CBOWCTBa MarHusi U Kaiblus. BakHeimme coennHeHns Kanblms (OKCHI, THAPOKCHA, con). JKECTKOCTh
BOJIbI U CTIOCOOBI €€ YCTPaHEHUSI.

AmoMunuii: nonoxkenue B [lepuonuueckoil cucteme xumudeckux sneMeHToB JI. 1. Menneneesa;
CTPOEHHE aTOMa; HaXOXKAeHHUE B pupoae. Pusnyeckre 1 XUMHUECKHE CBOHCTBA alFOMUHUS. AMPOTEPHBIE
CBOICTBA OKCHA U THAPOKCUIA AJTFOMUHUS.

Keneso: nonoxenue B [lepuonnueckon cucteMe xumMmuueckux 3jeMeHToB [[. 1. Menaeneesa,; ctpoeHue
aTOMa, HaXOXIACHHUE B IIPUPOAC. duznyeckre 1 XUMHUUECKHE CBOMCTBA JKeje3a. OKCI/II[bI, THAPOKCUIBI U COJTH
xenesa(Il) u sxenesa(Ill), ux cocras, CBOWCTBA U MOJyUEHUE.

XHUMUYECKUH 3KCTIEPUMEHT. O3HAKOMIIEHHE ¢ 00pa3liaMyu METAJJIOB | CIUIABOB, WX (WHM3HYEeCKUMHU
CBOWMCTBaMHM; U3Y4YE€HHE PE3YJIbTATOB KOPPO3UH METAIIOB (BO3MOXKHO HCIIOJIb30BAHHE BUACOMATEPHATIOB),
OCOOEHHOCTEH B3aUMONEHCTBUS OKCUAA KaJIbLIUS U HATPUS C BOAOU (BO3MOIKHO HCIIOIH30BAHIE
BU/IEOMATEPUAJIOB); HCCIEOBAHNE CBONCTB JKECTKON BOJBI, POIIECCa TOPEHHSI JKelle3a B KUCIOPOe
(BO3MOKHO HCIIOJIb30BAHUE BUEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHNST KAYECTBEHHBIX PEAKIIUH HA HOHBI
(MarHus, kajapius, amoMuHus, uHKa, kenesa(ll) u xenesza(Ill), menu(1l)); HaOnroneHne U oNUCaHUE
MPOLIECCOB OKPAIIIMBAHUS IJIAMEHH HOHAMH HATPHS, KAJIUS U KaJbIHsI (BO3MOKHO UCTIOJIb30BAHUE
BUICOMATEPHAJIOB ), UCCIIeNOBAaHUE aM(POTEPHBIX CBOWCTB T'MIPOKCHIA ATFOMUHHMS U THIAPOKCHIA IIUHKA,

PEHICHUEC SKCIICPUMEHTAJIBHBIX 3a4a4 IO TEME «BakHeiimme MeTaIbl U UX COCAUHCHUA .

XHUMHS M OKPYXRAIOIIAs cpeaa

Hosble MaTepuainbl U TeXHONIOTUU. BelecTsa 1 MaTepualbl B TOBCEIHEBHON KU3HU YeJIOBEKA. XUMHUS U
310pOBbe. be3omnacHoe UCMOb30BaHNE BEIIECTB U XUMHUECKHUX peakiuii B ObiTy. [lepBast moMoIub npu
XUMHUYECKUX 0)KOrax v OTpaBjeHusIX. OCHOBBI 3KOJOTUYECKON IPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIel cpenbl (mpeaeabHas qonycruMasi KoHnentpanus semects — [1JIK). Poip xumuu B pernennn
SKOJIOTHYECKHUX TTPOoOsIeM.



[IpuponHbIe HICTOUHUKH YTIIEBOJOPOAOB (Yrojb, MPUPOAHBIH ra3, He(Th), MPOIYKTHI UX NepepadboTKH, HX
POJIB B OBITY U IPOMBILIEHHOCTH.

XUMUYeCKUH SKCIIEPUMEHT: U3y4yeHne 00pasLioB MaTepHajoB (CTEKIIO, CIUIABbl METAJJIOB, MOJUMEPHBIE
MaTepHaIbl).

MexnpeameTHbI€E CBSI3H
Peanusanus MeXpenMeTHBIX CBSI3€H MPU U3YYEHUU XUMHU B 8 KJIaCCe OCYIIECTBIISIETCS Yepes



UCIIOJIB30BAHHUEC KAK O6H_[I/IX €CTECTBCHHO-HAYYHbIX l'IOHfITI/II\/'Ij TaK U l'IOHfITI/II\/'Ij ABJIAOIUXCA CUCTCMHBIMU IJIA
OTAENbHBIX MMPEIMETOB €CTECTBEHHO-HAYYHOTO I[HKJIA.

OO01mue ecTeCTBeHHO-HAYYHBIE MTOHSITHS . HAYYHBIA (DAKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3,
KJIacCcu(pUKAIUs, TEPUOINIHOCTD, HAOJFOIeHHE, SKCIIEPUMEHT, MOIETUPOBAHNE, H3MEPEHHE, MOIEIb,
sIBJIEHUE.

®u3uKa: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOMbL, PaIHOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPUUECKHIT 3apsi/, BEIIECTBO, TeJO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa, ras3,
(u3MYeCcKre BEIMYNHBI, €AHHULIBI I3MEPEHUS, KOCMOC, TUIAHETHI, 3B€3/1b1, COJTHIIE.

Buonorus: ¢porocunres, agpixanue, ouocdepa.

I'eorpadust: atmocdepa, ruapocdepa, MUHEpPaJIbI, TOPHBIE TTOPOIBI, MOJIE3HbIE NCKOMAEMbIE, TOTUTHBO,
BOJIHBIE PECYPCHI.

MexnpeameTHbIe CBSI3H

Peanusanus MeXIpeAMETHBIX CBA3EH IIPU U3YUYEHUH XUMHH B 9 KJIaCcCe OCYLLECTBIISAETCS Yepes
UCTIOJIB30BAHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TIOHATHH, TaK U MOHATHH, SBJSIFOIIUXCS CUCTEMHBIMH TSI
OTZEJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI0 HUKIA. Peann3anus MeXnpeIMeTHbIX CBsI3eH P U3y4YEHUU
XUMHH B 9 KJlacce OCYIIECTBISIETCS Yepe3 UCTIOIb30BaHNE KaK OOINX €CTeCTBEHHO-HAYYHBIX MOHSITHH, TaK U
MOHATUH, SABJISAIOIIMXCA CUCTEMHBIMHU IJ1s1 OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbBIE TIOHATUS. HAYYHBIH (DAaKT, TUNIOTE3a, 3aKOH, TEOPHS, AHAJTH3, CUHTES,
KJIAaCCU(pUKALIUSA, TEPUOAUIHOCTD, HAOIOAEHHUE, SKCIIEPUMEHT, MOJICJIMPOBAHIE, U3MEPEHUE, MOMIEITb,
SIBJICHUE, TAPHUKOBBIHN 3 (PEeKT, TEXHOJIOT S, MaTepHaIbl.

®u3uka: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIbIL, PAIMOAKTUBHOCTb, MOJIEKYJIA,
SIIEKTPUYECKHIA 3apsif, MPOBOAHUKH, IOy TPOBOAHHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BEIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOsIHUE BEIECTBA, ra3, paCTBOP, PACTBOPUMOCTb, KPUCTAJNIMYECKAs PELIETKA, CIJIABBI,
(hU3MUecKre BeJTUYUHBI, SIUHUIIBI U3MEPEHHSI, KOCMUYECKOe TPOCTPAHCTBO, MJIaHeThl, 3B&311bI, COJHIIE.

buonorus: ¢porocunTes, npixanue, dnochepa, IKOCUCTEMA, MUHEPATIbHBIE YAOOPEHHs], MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, IUTATEIbHbIE BEIECTBA.

I'eorpadust: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPOIBI, TOJIE3HBIE HCKOTIA€MBbIE, TOTLIHUBO,
BOJIHBIE PECYPCHI.



INTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

UzydeHne xumun B 8 KJ1acce HANPaBJICHO HA JOCTHXKEHNE OO0y YarOTUMHUCS JIMYHOCTHBIX, METAIPEAMETHBIX
U MIPEIMETHBIX PE3YJIBTATOB OCBOEHHSI yUeOHOro npenMeTa.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yIbTaThl OCBOSHUS MPOTPAMMbI OCHOBHOTO 0011Iero 00pa3oBaHus JOCTUTAIOTCS B XOIE
o0y4eHUs] XUMHU B AUHCTBE y4eOHOM U BOCIIUTATENbHON AesiTelbHOCTH OQpraHu3aluy B COOTBETCTBUU C
TPAJAULIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMHU U Iy XOBHO-HPABCTBEHHBIMU LICHHOCTSIMU, TPUHATBIMHU
B OOIIIeCTBe MPaBUJIAMU U HOPMaMH MOBEACHUS U CIIOCOOCTBYIOT MPOLIECCaM CaAMOTIO3HAHUS, CAMOPA3BUTHS
U COLMAITM3ALMH O0YYarOIIHXCS.

JIMYHOCTHBIE pe3yIbTaThl OTPANKAOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B HACTH:

IaTpuoTHYECKOr0 BOCMIMTAHUSA

1) LIEeHHOCTHOT'O OTHOIIEHUS K OTE€YECTBEHHOMY KYJIETYPHOMY, HCTOPHUUYECKOMY U HAYYHOMY HACJIEAHIO,
MOHUMAHUS 3HAYSHUS] XUMUYECKOU HAYKHU B JKH3HU COBPEMEHHOT'O O0IIEeCTBa, CIOCOOHOCTH BJIaETh
JOCTOBEpHOI HH(POpMaIIHEli O MePeOBbIX TOCTHIKEHUSX H OTKPBITHSIX MUPOBOH M OT€YECTBEHHON XUMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOHCTBE MHUpa U OOIIECTBA;

I'pakaaHCKOro BOCIUTAHUS

2) nmpeACTaBJIeHHs O COLIMAIBHBIX HOPMaX U MPABIJIAX MEXJTMYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIECTBEHHO IMOJIE3HOH, Y4eOHO-UCCIIeNOBATEIBCKOM, TBOPUYECKOU U
AOPYTUX BUAAX NESITEbHOCTH, TOTOBHOCTH K Pa3sHOOOPa3HON COBMECTHOM NesITEIbHOCTH MPH BBIMOJIHEHUN
y4eOHBIX, TO3HABATEIHHBIX 33/1a4, BBITIOJTHEHUH XHMHYECKUX SKCIIEPUMEHTOB, CO3IaHUH YYEOHBIX TIPOEKTOB,
CTpEeMJICHHSI K B3aUMOTIOHUMAHUIO Y B3aUMOIIOMOIIH B MPOLIeCCe 3TOH y4eOHOH NesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEACHUE U MOCTYTIKH CBOMX TOBAPHILEH C MO3UIINH HPABCTBEHHBIX U MPABOBBIX HOPM C

y4€TOM OCO3HAaHUsI MOCIEACTBUIN OCTYIKOB,

LleHHOCTH HAYYHOT O MO3HAHHUS

3) MHUPOBO33PEHYECKUX MPEICTABIEHUH O BELIECTBE U XUMHUYECKON PEAKLINH, COOTBETCTBYIOIINX
COBPEMEHHOMY yYPOBHIO Pa3BUTHs HAYKH U COCTABISIFOIINX OCHOBY JJIsl IOHUMAHUS CYIIHOCTH HAYYHOH
KapTUHBI MUPA, IPEACTABICHNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS PUPOABI, B3ANMOCBSI35IX
YeJIOBEeKa C IIPUPOIHON CPeIoi, O POJIM XUMHUH B MO3HAHNUH 3TUX 3aKOHOMEPHOCTEH,

4) mo3HaBaTENBHBIX MOTHBOB, HAITPABJIEHHBIX HA MOJYyYeHNE HOBBIX 3HAHUHN 110 XUMHH, HEOOXOUMBIX IS
00BsICHEHHST HAOTFOJaeMBIX MPOLIECCOB U SIBJICHUIA,

5) no3HaBaTenbHON, HHYOPMAIIMOHHON M YUTATENbCKOH KyJIBTYPBI, B TOM YHCIIe HABBIKOB
CaMOCTOSITENTbHON pabOThI ¢ yueOHBIMU TEKCTAMU, CIIPABOYHON JINTEPATYPOH, JOCTYITHBIMU TEXHHYECKIMU
cpeacTBaMu HH)OPMAITMOHHBIX TEXHOJIOTHH,

6) uHTepeca K OOYYEHUIO U TO3HAHUIO, JTTOO03HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHMIO, MPOSKTHOH U UCCIIE0BATENBCKON NESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY

HAINpPaBJICHHOCTH U YPOBHs OOyUYEeHHsI B JaJIbHEHIIIEM;

DopMHPOBAHHUA KYJIbTYPbl 3A0POBbS

7) OCO3HaHUA HEHHOCTHU KU3HU, OTBETCTBCHHOT'O OTHOLICHHUA K CBOEMY 310POBBIO, YCTAHOBKHU Ha
3I0POBBIN 00pa3 JKU3HHU, OCO3HAHUS TIOCIEACTBHI U HEMTPUATHS BPEIHBIX MPUBBIUEK (yNOTPeOIeHUs
AJIKOTOJIs, HAPKOTHKOB, KyPEHHUsI), HEOOXOAMMOCTH COOJTIOICHUS MPaBUJI OE30TIaCHOCTH MPH OOPAIIeHUU C

XUMHUYCCKUMHU BEIICCTBAMHU B 6bITy u peaanoix'I JKHU3HU,

Tpynaosoro Bocnutanusi
8) mHTEpEeca K MPaKTHYECKOMY M3YYEHHUIO podeccuii u Tpyia pa3InyHOro pona, yBaKEHUE K TPYAY U



pe3yJbTaTaM TPyAOBOH AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHHUH 1O XUMUH,
OCO3HAHHOTO BBIOOPA MHIWBUAYAIBHON TPAEKTOPUH MPOAOIKEHHS] 00Pa30BaHMUs C yUETOM JIMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; yCIEeUTHON
npodecCHOHATBHON NESITETbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHHU, TOTOBHOCTD aaTHPOBATHCS B

npodecCHOHANBHOH cpene;

IKOJIOrH4eCKOro BOCIIUTAHUS

9) 3KOJIOTHUYECKH LEeNIeCO00Pa3HOr0 OTHOIICHHUS K MPUPO/IE KaK UCTOYHUKY JKU3HU Ha 3eMiie, OCHOBE ¢
CYLIECTBOBAHMUSI, IOHUMAHHUS IEHHOCTH 37J0POBOTO 1 Oe30macHoro obpasa KU3HU, OTBETCTBEHHOTO
OTHOLIEHHS K COOCTBEHHOMY (PU3UUECKOMY M IICUXUYECKOMY 3[JOPOBBIO, OCO3HAHHSI LIEHHOCTH COOJIIOICHHSI
npaBuI OE30MAaCHOTO MOBEACHUS MPH padoTe C BEIIECTBAMH, a TAKXKE B CUTYALHSIX, YTPOKAIOIINX 3JOPOBBIO
W JKU3HU JTFOJIEH;

10) cmtocoOHOCTH PUMEHSITh 3HAHUSA, TTOTyYaeMble PU U3YYCHUN XUMHH, [T PELICHUs 3a/1a4, CBI3aHHBIX
C OKpY2Karolel NPUPOAHOMN CPeOi, MOBBILIEHUS YPOBHs 3KOJOTMUECKONU KyJIbTYPbl, OCO3HAHUS
rJ100aJIbHOTO XapakTepa SKOJIOTHYeCKHX MpoOiIeM U MyTel UX PelIeHUs] IOCPEICTBOM METOIOB XUMHM;

11) 5KOJOrUYEeCKOro MBIIICHUS, yMEHHS PyKOBOACTBOBATHCS M B MO3HABATEIbHON, KOMMYHUKATUBHOH H

COLMAJIBHON MPAKTHKE.

METANPEAMETHBIE PE3VYJIBTATBI

B cocraBe MeTanpeaMeTHBIX pe3yJIbTaTOB BbIAEIAIOT 3HAYUMBIE 111 POPMHUPOBAHUS MUPOBO33PEHUS
oOIeHay YHbIE TOHATHUS (3aKOH, TEOPUs], MPUHLIMIL, TUTIOTE3a, (PAaKT, CHCTEMA, IPOLIECC, SIKCIEPUMEHT H 1p.),
KOTOPBIE UCTIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUeOHBIX MPEAMETaX U MO3BOJISIIOT HA OCHOBE 3HAHHH U3
STHUX TPEAMETOB (POPMHUPOBATH MPENCTABIEHHE O LIEJIOCTHON HAyYHOH KapTHHE MUPA, U yHUBEPCATbHBIE
yueOHbIe NeicTBYS (MI03HABATEIbHBIE, KOMMYHHUKATHBHBIE, PETYJISITHBHBIE), KOTOPbIE 00ECTIEUNBAIOT
(opMHUpOBaHHE TOTOBHOCTH K CAMOCTOSITEIIbHOMY TUIAHUPOBAHHIO U OCYLIECTBICHHUIO yUeOHOH
IEATENbHOCTH.

MeTanpenMeTHble Pe3yJIbTaThl OCBOSHHS 00Pa30BaTEIbHON MPOrPaMMBI IO XUMHH OTPAKAIOT OBJIA/ICHNE

YHUBEPCAJIbHBIMU MMO3HABATCIIbHBIMU I[eI\/'ICTBI/IﬂMI/IJ B TOM YHCJIC:

Bba3oBbIMH JIorHYeCKHMH JeHCTBHSIMH

1) yMeHHeM UCTIONB30BATh MPUEMBI JIOTHYECKOTO MBIIIIEHHUS TIPU OCBOCHUU 3HAHUHN: PaCKPBIBATH CMBICIT
XUMUYECKUX TTOHSITUH (BBIIEIATh HX XapaKTePHbIC MPU3HAKH, YCTAHABIIUBATH B3AUMOCBSI3b C APYTUMU
MOHATUSIMHU ), UCTIOIB30BATh MOHSITHS JIsl OOBSICHEHHSI OTACIBHBIX (PAKTOB W SIBJICHUH; BLIOUPATh OCHOBAHHUS
U KPUTEPUH TSI KITACCU(PUKALINN XUMUYECKUX BEUIECTB U XUMUYECKUX PEaKIUi; YCTaHABINBATH IPHYUHHO-
CIIEZICTBEHHBIE CBSI3M MEXKAY OOBEKTAMHU U3YUEHUS, CTPOUTH JIOTUYECKUE PACCY KASHUs (MHIY KTUBHbIE,
JeNyKTUBHBIE, 110 AHAJIOTUH); 1€JIaTh BHIBOMBI M 3aKTFOUECHUS,

2) yMeHHEM MPUMEHSITH B TIPOIIECCe MO3HAHUS OHSATHS (TIPEAMETHBIE 1 METAMIPEIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJIEITH, UCTIOJIb3yeMble B XUMHH, TIPe0OPa30BbIBATH ITUPOKO MPUMEHSIEMbBIE B
XUMUU MOJIENIbHBIE MPEACTABIICHUS] — XUMUYECKUH 3HAK (CMBOJI 3JIEMEHTA), XUMHUYECKasi (hopMyJia U
ypaBHEHHE XUMHYECKOH peaki — MPH PEIIeHNN Y4eOHO-TIO3HABATENIbHBIX 331a4; ¢ YUETOM 3THUX
MOJIETBHBIX MPEICTABICHUH BBISIBIISITh M XaPAKTEPU30BATh CYIECTBEHHBIC TPU3HAKU H3Y4aeMbIX O0bEKTOB
— XUMHYECKHX BEIIECTB U XUMHUYECKUX PEAKIU; BBISIBJISITH OOIINE 3aKOHOMEPHOCTH, MTPUYUHHO-
CJICICTBEHHBIE CBSI3U U MPOTHUBOPEUHS B U3YUaE€MbIX MTPOLIECCAX U SBJICHUSAX, NMpejaraTb KpUTEPUH AJis
BBISIBJICHUSI STHX 3aKOHOMEPHOCTEH U MPOTUBOPEUNH, CAMOCTOATEIFHO BEIOUPATh CIIOCO0 perieHus yueOHon
3ama4u (CpaBHUBATH HECKOJBKO BAPUAHTOB PEIICHMS, BBIOMPATH Harboiee MOIXOASIIHIA C YUETOM

CaMOCTOSITENTbHO BBIIEIEHHBIX KPUTEPUEB);

ba3zoBbiMu HCCJIEA0BATECIbCKHUMH ).ICﬁCTBI/IHMI/I



3) YMEHUEM HUCIIOJIB30BATh MOCTABJICHHBIE BOIIPOCHI B KAYCCTBC MHCTPYMECHTA ITO3HAHUSA, a4 TAKKE B
Ka4eCTBC OCHOBBI OJIA q)OpMI/IpOBaHI/Iﬂ TUIIOTE3BI IO MPOBEPKE MMPABUIIBHOCTU BBICKA3bIBACMbIX Cy}KHeHHﬁ;

4) HpI/IO6peTeHI/Ie OMnbITa IO IMJIAHUPOBAHUIO, OPraHru3allvii U NPOBCACHUIO YHCHUYCCKUX SKCIICPUMEHTOB!
yMeHHe HaOMoAaTh 32 XOIOM MPOLIECCa, CAMOCTOSITEIbHO MPOrHO3UPOBATh €r0 pe3yibTaT, GopMyIupoBaTh
O606H_IGHI/I$I " BBIBOJHLI IO pE3yJibTaTaM HpOBeHéHHOFO OIlbITa, UCCJICAOBAHUA, COCTABJIATDH OTYET O
NPOJIETaHHON padore;

Pa6oroii ¢ nundopmanmeit

5) ymMeHreM BBIOMpaTh, aHATU3UPOBATh U HHTEPIIPETHPOBATH NH(POPMALHIO PA3ITUYHBIX BUIOB U POpM
NPEACTABICHUS, MOTyYaeMyI0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOIYJIIPHAS JINTEPATYPa XUMHUYECKOTO
coziepKaHus, CIIpaBOYHbIe Mocodus1, pecypchl IHTEpHETA);, KPUTHYECKH OLIEHUBAThH IPOTUBOPEUYHBYIO U
HEIOCTOBEPHYIO HH(POPMAIHIO;

6) yMEHUEM MPUMEHSTh Pa3IMYHbIE METOJIBI U 3aIPOCHI MIPH IMOMCKe U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOLINX JAHHBIX, HEOOXOAUMBIX ISl BHITIOJHEHUS YIEOHBIX U TIO3HABATENIbHBIX 3a/1a4 OIpe-
OEeNEHHOTO TUTIA, MPHOOPETEHHE OMbITa B 00OJACTH UCTIONB30BAHUS HMHPOPMALIMOHHO-KOMMY HUKATHBHBIX
TEXHOJIOTUH, OBJIQACHNE KYJbTYPOH aKTUBHOTO UCIIOJIb30BAHNUS PA3JIMUHBIX IIOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTHMAIBHYIO (POPMY IPEACTABICHUS HHPOPMALIUU U WILTFOCTPUPOBATH
pelaeMble 3a71a41 HECTIOXKHBIMH CXEMaMH, TUarpaMMamMu, ApyrumMu popmamu rpaduku U ux
KOMOUHALIUSMH,

7) yMEHHEM UCTIONB30BaTh U AaHAJIM3UPOBATH B MpOLiecce YIEOHOH 1 UCCIIENOBATEIbCKON NeATENbHOCTH
UH(POPMALIHIO O BIMSIHUN MPOMBIIUIEHHOCTH, CEIBCKOTO XO35HCTBA U TPAHCIIOPTA HA COCTOSTHUE

OKpY KaroIlen NpUPOIHON CpebI,

YHuBepCcaaIbHbIMH KOMMYHUKATHBHBIMH 1€ CTBUSIMH

8) yMeHueM 3a7aBaTh BOMPOCHI (B XO/I€ AUAJIOTA U/WITH IUCKYCCHUH) MO CYIIECTBY 00CYKIaeMOH TeMBI,
(bopMyIHPOBaTh CBOU MPEMIOKEHHSI OTHOCHTEIBHO BBITIOJHEHUS MPENIOKEHHOM 3a1a4u,

9) npuoOpeTeHHe OMbITA MTPE3EHTAIMH PE3YJIFTATOB BHITIOJHEHHS XHMHUECKOTO YKCIIEPUMEHTA
(;maboparopHOro onbITa, 1ad00paTOpHOI PabOTHI IO UCCIIEOBAHKUIO CBONCTB BEINECTB, YI4eOHOTO MPOEKTA),

10) 3aMHTEPECOBAHHOCTb B COBMECTHOM CO CBEPCTHHUKAMH MO3HABATENBHON U MCCIIEN0BATENbCKOM
NeSITeJIbHOCTH TIPU PEIIEHHH BO3HUKAIOIINX MPOOIEM HAa OCHOBE Y4€Ta OOIIUX HHTEPECOB U COTTIACOBAHUS
no3uiiuii (00CyskneHus, 0OMeH MHEHUSIMHU, K MO3TOBBIE IIITYPMbI», KOOPAHHALIMS COBMECTHBIX JIEHCTBHIA,

OTIpeeNIeHUE KPUTEPHUEB 10 OLIEHKE KaueCTBa BBIIOJHEHHON paboTHI U 1Ip.);

YHusepcaabHbIMH PeryisiTUBHbIMH AeifiCTBUSIMHU

11) yMeHHEM CaMOCTOSITENTEHO ONPENENATh LN AATEIbHOCTH, INIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBATH U MPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOO NIESITENIbHOCTD, BBIOMPATh Hanbosee
s¢dexTuBHBIC CIOCOOBI peleHrs YIeOHbIX U TTO3HABATEIbHBIX 33/1a4, CAMOCTOSITEIIbHO COCTABJISATD WJIH
KOPPEKTUPOBATh NPEJIOKEHHBIN AITOPUTM JE€HCTBUI NPU BBITOJIHEHUH 3aaHUI C YY4ETOM MOy YEHUs
HOBBIX 3HAHHUH 00 N3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIMSIX; OLEHHBATH COOTBETCTBHE MOy YEHHOTO
pe3yJbTara 3asBJICHHON LIeJH,

12) yMeHHeM HCIIOb30BaTh U aHATU3HPOBATH KOHTEKCTHI, MIPelaraeéMble B yCJIOBHH 3a0aHHUI.

HNPEAMETHBIE PE3YJbTATDBI

B cocTtaBe npenMeTHBIX Pe3yIbTATOB 110 OCBOSHUIO OOSI3aTENBHOTO COAEPIKAHNUS, YCTAHOBJIEHHOTO JaHHON
NPUMEPHON paboueit mporpaMMoii, BEIIEISIFOT: OCBOCHHBIE OOYYaIOIUMICS HAyYHbIE 3HAHUS, YMEHHS U
crocoOb! AeHCTBHUH, ciennuIeckne Al MpeAMETHOH 00nacTn « XUMUSD, BUBI JESITEIbHOCTH T10
NOJTYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETALNH, TIPE0OPa30BAHUIO M IPUMEHEHHUIO B Pa3IMYHBIX YUEOHBIX U

HOBBIX CUTyalUsX.



[IpenmeTHBIE PE3yIbTATHI OTPAXKAIOT CPOPMHUPOBAHHOCTD Y OOYHAIOIIUXCS CIASNYOIIUX YMEHHA:

1) packpuviéams cmbici OCHOBHBIX XUMHUECKUX MOHATHI: aTOM, MOJIEKYJIA, XHMUYECKHI 3JIEMEHT, POCTOE
BEIECTBO, CJIOKHOE BEIIECTBO, CMECh (OMHOPOIHAS M HEOJHOPOIHAS), BAIEHTHOCTb, OTHOCHUTEINIbHAS
aTOMHast ¥ MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast 10JIs
XUMHYECKOTO 3JIEMEHTA B COSIMHEHHUH, MOJISIPHBIN 00BEM, OKCHA, KUCIIOTa, OCHOBAHUE, COJIb,
3JEKTPOOTPHULIATEIBHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKAas PEaKIHsl, KJIaCcCU(PUKALIUS PEaKINi peaknu
COEAMHEHUS], PEAKIINU PA3JIOKEHHSI, PEAKLINU 3aMELIICHUsI, PEaKIUi 0OMEHa, YK30- M SHIOTEPMHUECKUE
peakuuu; TerIoBoi 3G GeKT peakuy; sapo aToMa, SJIEKTPOHHBIN CJIOH aToMa, aTOMHAast OpOHTaJIb, PAIIyC
aToMa, XMMHUY€eCKast CBS3b, OJSIPHAS M HENOJISIPHAst KOBAJICHTHASI CBS3b, HOHHAS CBSI3b, HOH, KATHOH, aHHOH,
pacTBOp, MaccoOBasi AOJIS BElLIeCTBA (MPOLIEHTHAsE KOHIIEHTPALIUS) B PaCTBOPE;

2) unnocmpuposans B3auMOCBS3b OCHOBHBIX XHMUYECKHUX MOHITUH (CM. M. 1) M MPUMEHATh 3TH MOHATHUS
NPY OITMCAHUU BEINECTB M UX MPEBPAILECHUIA;

3) ucnonv306ams XUMUYECKYIO CHMBOJIMKY JUJIsI COCTaBJICHUS (POPMYJT BEIECTB U YPABHEHUH XUMHUYECKUX
peaxKLuii;

4) onpedesisamy BaJEHTHOCTh AaTOMOB JIEMEHTOB B OMHAPHBIX COCIUHEHHUSX, CTETIEHb OKMCICHHUS
3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; MPUHAIIE)KHOCTD BEIIECTB K ONPENEIEHHOMY KJIACCy COSIUHEHHI IO
dopmynaM; BUA XUMHYECKON CBSI3U (KOBAJICHTHAsI M MOHHAs) B HEOPTaHMUECKUX COCIMHEHUSX;

5) packpwieame cmvicn Ilepuonmueckoro 3akoHa 1. 1. Menneneesa: AeMOHCTPHPOBATh TOHUMAHHE
NEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT UX nosioxkeHus B [lepuonnueckoii
CHCTEME; 3aKOHOB COXPAHEHHST MAaCChl BEIIECTB, IOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YUYEHUS,
3aKOHa ABOTaJpo; OMUCHIBATh U XapaKTepU30BaTh TaOIMUHYIO popmy Ilepronudeckoii cuctemsl
XUMHYECKHX 3JIEMEHTOB: Pa3JIn4aTh NOHSATHS «IJ1aBHas noarpynna (A-rpynmna)» u «rnodounas noarpynmna (b-
IpyIIa)», Majible U OONbIINE MEPUOBL, COOTHOCUTb 0003HAUEHHS], KOTOPBIE UMEIOTCS B TaOJIHIIe
«Ilepuoanyeckas cucremMa XUMUIECKHX 3JeMeHTOB 1. 1. MeHneneeBay ¢ UUCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsi siapa, odliee YrciIo 3JeKTPOHOB U
pacripenieieHle UX 1o 3JIEKTPOHHBIM CJIOSIM);

6) rkaaccughuyuposams XUMUUECKUE IIEMEHTBI, HEOPTAHNYECKHUE BEIECTBA;, XUMUYECKHUE PEaKIiH (TI0
YHCJTy ¥ COCTABY YUACTBYIOIIUX B PEAKLIUH BEIECTB, MO TETUIOBOMY 3P dexTy),

7) xapakmepuzosams (Onucsieanmy) o0IUe XUMUIECKHE CBOHCTBA BEIIECTB PA3IUYHBIX KJIACCOB,
NOATBEPIKIasi ONMCAHUE MPUMEPAMH MOJIEKY JIIPHBIX YPaBHEHUH COOTBETCTBYIOLINX XUMHUYECKUX PEaKIIUi;

8) mpoenosupoeams CBONCTBA BEIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOT'O COCTABA, BO3MOXKHOCTH
NPOTEKAHUSI XUMHUYECKUX MTPEBPAILEHUI B PA3JINYHBIX YCIOBUSX;

9) 6vruucaAM® OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYEO MacChl BEIIECTB; MACCOBYIO JIOJIO
XUMHYECKOT0 3JIEMEHTA 110 (POpMYyJie COETMHEHHST, MACCOBYIO OO BEIIECTBA B PACTBOPE; MPOBOANTD
PACYETHI MO YPABHEHUIO XUMHUECKON PEeaKLny,

10) npumenams OCHOBHBIE ONEPALINU MBICTUTEIBHON NS TEIbHOCTH — aHAJINU3 U CHHTE3, CPABHEHHE,
o0o0IIeHne, CUCTEMAaTH3AINIO, KJIaCCU(DHUKAIIIIO, BBISBIICHHE MPUYHHHO-CIICACTBEHHBIX CBSI3eH — ISt
U3YUYEHHsI CBOMCTB BEIIECTB M XMMUYECKIX PEAKIUil, €CTECTBEHHO-HAYYHbIE METObI TO3HAHUS —
HaOJIIOIeHUE, U3MEPEHUE, MOJIEITUPOBAHUE, SKCIIEPUMEHT (peasbHbIN U MBICICHHBIH);

11) cneoosams mpaBuiaM NOTB30BAHUS XUMUYECKOUM TOCY A0 U 1ab0paTopHbIM 000PYIOBAHHEM, a TAKIKE
npaBUIIaM OOpAIEHNUs C BELIECTBAMHU B COOTBETCTBHU C MHCTPYKLIMSIMH IO BBIMOJIHEHUIO JTAOOpaTOPHBIX
XUMHUYECKHUX OTBITOB IO MOJYYSHHUIO U COOMPAHUIO ra3000pa3HbIX BEMECTB (BOAOPOIA U KUCIOPOIa),
NPUTOTOBJICHHUIO PACTBOPOB C OMpPENEeIEHHON MacCOBOM T0OJIeH paCTBOPEHHOTO BELIECTBA; IUIAHUPOBATh U
NPOBOIUTH XMMUYECKHE SKCTIEPUMEHTBI IO PACIIO3HABAHUIO PACTBOPOB LIENOUYEH U KUCIIOT C TIOMOLIBIO
UHIUKATOPOB (JTakMyc, peHoIPTaTenH, METHIIOPAHXK U JIp.).



TEMATHYECKOE IVTAHUPOBAHUE

XUMHAYECKAX PEAKINM,

CnenoBgThb é)é’lBI/IJ‘IaM MOJIB30BAHUS XUMHYECKON
nocyaou | 1a00paToOpHbIM

00OPYIOBaHUEM, a TAKKE IpaBHIaM OOpaICHUs C
BEINECTBAMHU B COOTBETCTBUH C

HHCTPYKUMAME 110 BBITOITHEHHIO JIA0OPATOPHBIX
XUMHUYIECKUX OIBITOB, _
¥lcrmonb30BaTh IPU BHIIOIHEHAN YYEOHBIX 3a0aHUHA U B
OPOLECCE UCCIIEAOBATEILCKOU

Ne| HanmeHoBaHue KoaunuecTBo yacos Hara | Buabl gesaTeJbHOCTH Buabi DJIeKTPOHHbIE
pa3aeynoB H TeM BCe | KOHTPOJ | mpakTHy | H3Y4e , (undposbie)
n/ | nporpamMmsbI ro | pubIe ecKHe HHS dpopm o0pa3oBaTteJb
n padoTbl | padoThbl bl HbIE pecypChl
KOHTP
oJst
Paznen 1. IleppoHayanbHble XHMHYeCKHE NOHATHS
1. | Xumus — BaxHast 5 10 2 05.09.2| PackpbIBaTh CMBICIT H3y9Yae€MBIX TIOHSITHI; Yerasiit | https://www.ya
1. | o0macTh ecTecTBO3HAHUSA 022 PackphIBaTh POIb XUMHH B IPUPOJIE U KHU3HU onpoc;, |klass.ru/
U NIPAKTHYECKON 20.09.2| yenoBeka, €é CBA3b C APYTUMH HAyKaMHu, Pasnuyars IMpakTuy
AESITETBHOCTH Y€JI0BEKA 022 YHICTHIE BEIECTBA U CMECH, OTHOPOIHBIE I eckast
HEOTHOPOIHEIE cMecH;, Pasznmuars pusnyeckne u pabora;
XUMHUYECKHUE SABICHUS,
OnpenensTs NPpU3HAKU XUMUYECKUX peaKuil u
yCIIOBUS UX npoTekanus; CrenoBaTh NpaBuiiamMm
MOJIb30BAaHUsI XUMUYECKON TOCY 10N U
nmadopaTopHBIM 000PYIOBAaHUEM, a TAKIKE
paBmiIaM OOPAIIEHAS ¢ XUMIYECKAMHI
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLMUSAMU
IO BBIIOJTHEHUIO MTPAKTHYECKAX PadoT;
1. | BemecTBa 15 |1 0 2199 | OnpenensTh NPU3HAKA XUMUIECKUX PEAKINMN, YCIIOBUS | Y CTHBINA Eftaps A/
2. 2022 | mX TpOTEKaHMTsT, SS
H XHMHYECKHE PeakLHH 1511. | OOBSICHATH CYITHOCTDH (PU3UYECKUX H XUMHYCCKUX OIIPOC; https.//ucm.ru
2022 | SBIEHWY ¢ TOYKH 3pEeHUT aTOMHO-
MOJIEKYJISIPHOI'O YYCHUA, llugeMeH
HBIN
Kraccrn(pumupoBarb XUMHUYECKHE PEAKITUH (IO YMUCITY U | KOHTPOIb
COCTaBY pearupyrommx u .
00pa3yIOMIMXCsl BEIIECTB); KonTpors,
Hast
(COCTaBIITE (POPMYIIEI OMHAPHBIX BEMIECTB I10 paoora;
BQJICHTHOCTH U ONPENENATh BAJIEHTHOCTD s
10 (hOpMyJiaM BEIIECTB; L ecTHpPOB
aHue,
PaccTaBisiTk KOO((PUIUEHTHI B YPABHEHUIX JluKTaHT,




JESITEJIbHOCTU HAY4YHO-NIONYJISIPHYIO JIUTEPATYPY
XHUMHYECKOr0 COAEp>KaHMs, CIpaBoy-
HBIE MaTe€pHAabl, PECYPCHI IHTEpHETA,

BrICTpanBaTh pa3BEPHYTHIE MUCBMEHHBIEC U YCTHBIE
OTBETHI C OIOPOU HA HH(NOPMALIHIO

N3 YYEOHHUKA U COIPABOYHBIX MATEPUAIOB, FPAMOTHO
HCHONB30BaTh U3YYE€HHBIN

MOHSITUMHBIA annapaTr Kypca XUMUH,
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Pasznen 2. Basknelimye npeacTaBUTEIH HEOPraHH4YECKHUX BelleCTB

—_—

Bo3ayx. Kucjaopoa.
IMousiTue 06 oxkcuaax

5

0

1

16.11.2
022

30.11.2
022

PackpeIBaTh CMBICI H3yYae€MBIX IOHSITHH H TPUMEHSATH
STHU TMOHSTHUS IPU ONUCAHUHA CBOWCTB BEIIECTB U UX
NPEBPALLCHAN,

XapakTepn3oBark (OMUCHIBATH) COCTAB BO3yXa,
(dpr3mUecKre 1 XUMIUYECKHE CBOHCTBA KHCIOPOa,
CIOCOOBI €ro MOTYYCHHS, MPUMEHEHNE U 3HAYCHUE B
MPUPOJIE W KU3HU YETIOBEKA,

CpaBHHBaTE peakINy TOPEHUS U MEIUICHHOTO
OKHCJICHHUS;

Cobupars mpubOps! ATt MTOTYUEHHS KHCIOPOAa
(BBITECHEHHWEM BOJBI M BO3AyXa), Pacmo3HaBarh
ONBITHBIM IIYTEM KHUCIOPOL,

Hcnons30BaTh XUMUYECKYIO CHMBOIIAKY IS
cocTaBieHus (POPMYIT BEIIECTB,

MOJIEKYJISIPHBIX YPaBHEHUH XUMHUYECKAX

pe€aKkuuii ¢ y4acTHEM KUCIOPOAa,

OOBSACHITB CYITHOCTB 3KOJIOTHYECKAX POOIIEM,
CBSI3aHHBIX C 3arpsi3HEHNEM Bo3nyxa, CienoBarh
paBmiIaM Oe301macHO# padoThl B TabOpaTOpuH IpH
WCIIOB30BAaHUN XUMHUYECKOH ITOCYABI A
o0opynoBaHMs, a TAKXKE MPaBUIIaM OOPAIEHUS C
TOPIOYMMH BEIIECTBAMU B OBITY,

[ImarnpoOBaTh U OCYIIECTBIATH HA MPAKTHKE
XUMHAYECKUE 3KCITEPUMEHTBI, TPOBOIHUTH
HaOIIOIEHASI, I€TIaTh BBIBOABI IO PE3yJIbTaram
SKCTIIEPUMEHTA,

Y4acTBOBaTh B COBMECTHOH padOTe B IPYIIIIE;
Hcnons30BaTh MPH BEITOIHEHNN YU€OHBIX 3a1aHUH 1
B IIPOLIECCE UCCIIEIOBATENBCKON eI TeTbHOCTH
HayYHO-TIOMYJISIPHYIO JTUTEPATYPY XUMHUYIECKOTO
CONEpPIKaHMUsI, CIPABOYHBIC MAaTEPUAIIBI, PECYPCHI
HWnTeprera,

BricTpanBath pa3BépHYTHIE MHCEMEHHBIC H YCTHBIE
OTBETHI C OMOPOH Ha MH(pOpMaIHIO U3 yueOHNKA H

YcTHBIH
OIpoc;
IInceme
HHBIN
KOHTPOJT
b,
ITpaxTra
ecKas

pabota




CHPaBOYHBIX MaTEPUATIOB, TPAaMOTHO UCHOJIB30BATh
H3yYEHHBI MOHATUHHBIA anmnapar Kypca XUMUH,

Bonopoa. 01.12.2| PackpbIBaTh CMBICIT H3y4aeMbIX TOHATHI 1 IpEMeHATh | Yerabri [NttPs:/uchiru
IoHsITHE 0 KHCJIOTAX H 022 STH TOHSATHUS IIPU OIIMCAHUH CBOWCTB BEIIECTB U UX OIpoc;
COJIsIX 14.12.2| npeBpalieHunii; [Tuceme
022 XapaxTepu30Barh (OMUCHIBATE) GUIUUECKHE U HHBIH
XUMHYECKHE CBOMCTBA BOJOPOAA, CIOCOOBI €T0 KOHTPOIT
IOy YEHHUs], TIPUMEHEHNE, b,
Cobwupars mpudop AIst MOITyYESHUS BOIOPOAA, KonTtpon
Hcnons30BaTh XUMUYECKYIO CHMBOJIAKY JUTS bHAS
cocTaBlieHUsI GOPMYJT BEIIECTB, MOJIEKYIISIPHBIX pabora;
YPaBHEHHUI XUMHUYECKAX PEAKIUN C y4acTHEM ITpaxTra
Bomopoza, CrmemoBars npasmiamM 6e30nacHON ecKast
paboTHI B 1a00paTOpuu MPH HCIOTB30BAHAHN pabora;
XUMHAYECKOH MTOCYAbI M 000PYIOBAHHAS, a4 TAKKE
paBWiIaM OOPAIIEHUS C TOPIOUYNMH BEIECTBAMH B
OBITY;
[ImarrpoOBaTh U OCYIIECTBIATH HA MPAKTHKE
XUMHAYECKUE 3KCITEPUMEHTBI, TPOBOIHUTH
HaOIIOIEHASI, I€TIaTh BBIBOABI IO PE3yJIbTaramM
SKCIIEPUMEHTA,
YdacTBOBaTh B COBMECTHOM padOTe B TPYIIIE,
KoanyecrBeHHble 15.12.2| PackpeIBaTh CMBICII H3y4Ya€MbIX IOHSITAN U IPUMEHSATE | Y CTHBIA
OTHOLIEGHHS B XUMHH 022 OTH TOHATHS, & TAK)KE H3YUEHHBIE 3aKOHBI K TEOPUHU OIpoc;
30.12.2| nnst pentennst pacuéTHHIX 33034 [Tuceme
022 BBIuCIsaTh MOISIPHYIO MAcCy BEIIECTB; KOTHYECTBO HHBII
BEIECTBA, 00OBEM ra3a, MacCcy BEINECTBa, KOHTPOIT
[TpoBOAUTE PACUETHI TTO YPABHEHUSIM XHMHUYECKIX b;

peaknnii: KoIu4ecTna, 00béMa, MacChl BEIeCTBa 110
HN3BECTHOMY KOJIMYECTBY, OOBEMY, MACCE PEAreHTOB
WJIA TPOAYKTOB pEeaKiiH,

BricTpauBath pa3BEépHyTblE NUCbMEHHBIE U YCTHbIE
OTBETHI C OMOPOH Ha MH(pOPMaIHIO U3 yueOHNKA H
CIPAaBOYHBIX MaTE€PUAIOB, TPAaMOTHO UCHOIb30BATh
H3yYEHHBI MOHATUHHBIA annapar Kypca XUMUH,

2




Boaa. PacTtBopbl.
MousiTue 06
OCHOBAHMHSAX

11.01.2
023
25012
023

PackpbIBaTh CMBICI N3y4Yae€MBIX IOHSITHH H TPAMEHSATH
STHU TMOHSTHUS IPU ONUCAHUHA CBOWCTB BEIIECTB U UX
NPEBPALLCHAN,

XapaxkTepn3oBark (PU3NIECKIE U XUMAIECKUE
CBOHCTBA BOJBI, €€ POJIb KAK PACTBOPUTENS B
MIPUPOIHBIX TIPOLIECcCax;

CocTaBnsaTh ypaBHEHUS XUMHUYECKIX PEAKITHH C
YYaCTHEM BOJEI,

OOBSACHITB CYITHOCTB 3KOJIOTHYECKAX POOIIEM,
CBSI3aHHBIX C 3arpsi3HEHUEM IPUPOIHBIX BOI, CITOCOOBI
OYHCTKH BOJBI OT TPUMECEH, MEPHI IO OXPaHe BOJ OT
3arpsi3HeHns; [1aHnpoBaTh U OCYIIECTBISITH Ha
MMPAKTUKE XUMAYECKNE SKCIIEPUMEHTHI, IIPOBOINTH
HaOIIOICHASI, I€TIaTh BBIBOABI IO PE3yJIbTaram
SKCTIIEPUMEHTA,

CrenoBars mpaBuitam 6e30macHol paboThl B
71a00paTOPUH PH UCTIOIB30BAHNN XUMHUYIECKON

OCY bl 1 O0OPYIOBAHUS,

[TpoBOANTE BBIUHACIICHAS C TPUMEHEHHUEM ITOHSTHS
«MaccoBast JOJISI BEIIECTBA B PACTBOPEY
Hcnons30BaTh MPH BEITOIHEHNN YU€OHBIX 3aTaHUH 1
B IIPOLIECCE UCCIIEIOBATENBCKON eI TeTbHOCTH
HayYHO-TIOMYJISIPHYIO JTUTEPATYPY XUMHUYIECKOTO
COEpKaHMUsI, CIPABOYHBIC MATEPUAIIBI, PECYPChI
HWnTeprera,

YcTHBM
ompoc;
IInceme
HHBIN
KOHTPOJ
b;
Kontpo
JIbHAs
pabora;
MPaKTHY
eckast

pabora;

https://www.ya
klass.ru/




N

OCHOBHBIE KJIACCHI
5. | Heopranuueckux
COeAUHEHUH

11

26.01.2
023
03.03.2
023

KiraccupnumpoBars n3ydaeMble BEIIECTBA 11O
cocrasy u cBoiicTBaM; CoCTaBISITE POPMYITBI
OKCHIOB, KHCJIOT, OCHOBAaHHI, COIIEH B HAa3bIBaTh

UX IO MEXIYyHapOIHONW HOMEHKIIATYPE,
[Tporao3mpoBarh CBOMCTBA BEIECTB HA OCHOBE OOIINX
XUMHAYECKIX CBOMCTB U3yYEHHBIX KIIACCOB/TPYIIII
BEIIECTB, K KOTOPbIM OHHU OTHOCSITCS,

CocTaBisiTe MOJNEKYJISIPHbBIE YPAaBHEHUsI peaKIUii,
WJUTFOCTPHUPYIOIINX XUMAYECKAE CBOWCTBA M CIIOCOOBI
MTOJTYYEHHUSI BEIECTB N3YYEHHBIX KITACCOB/TPYIIIL, a
TaKKe MOATBEPKIAIOIUX T€HETUUECKYTO
B3aUMOCBSI3b MEXy HUMU.

[Ipon3BOAUTE BBIYUCIIEHUS IO YPABHEHUSAM
XUMHUYECKUX PEAKIU;

[InarnpoBaTh U OCYIIECTBIISITh HA TPAKTHKE
XUMHUYECKHE IKCIIEPUMEHTHI, IPOBOJUTH
HaOIIOIEHASI, I€TIaTh BBIBOABI IO PE3yJIbTaraM
SKCIIEPUMEHTA,

CrnenoBars mpaBuitaMm 6e30macHol paboThl B
71a00paTOPUH IPH UCTIOIB30BAHNN XUMHUYECKOH
TOCY bl 1 00OPYIOBAHUS,

Hcnons30BaTh MPH BEITOIHEHNN YU€OHBIX 3aTaHUH 1
B IPOLIECCE UCCIIENOBATENBCKON e TEIBHOCTH
Hay4HO-IIOMYJISPHYIO JTUTEPATypy XUMUUECKOIO
COAEPKaHusl, CIPaBOYHbIE MaTepUalIbl, PECYPCHI
HnTeprera,

BricTpauBath pa3BEépHyTblE NUCbMEHHBIE U YCTHbIE
OTBETHI C OMOPOH Ha MH(pOpManHiO u3 yueOHNKA A
CIIPaBOYHBIX MaTepuaioB, IPaMOTHO UCIOIb30BaTh
H3yYEHHBI NMOHATUNHBIA anmnapar Kypca XUMUH,

YCTHBIN
ompoc;
[Tuceme
HHBIH
KOHTPOM
b,
KonTtpon
bHas
pabora;
ITpaxTra
eckast

pabora;

2

https://www.ya
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Pasznen 3. llepnoanyecknii 3axkoH u Ilepuognyeckas cucrema
xumuueckux 3aemMeHToB [, U. Menaeneesa. CTtpoeHue aToMoOB.

Xumuueckas cBsa3b. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE peakuuun




Ilepnoan4yeckuii 3aK0H H
Ilepuoanyeckast cucrema
XHUMHYECKHUX 3J1eMEHTOB

. U. Menaeneesa.
Crtpoenue atoma

07.03.2
023
24.03.2
023

PackppIBaTh CMBICI NEPUOANYECKOTO 3aKOHA,
[ToHuMarsk CymecTBOBaHUE NEPUOAUUECKOMN
3aBUCHMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB
(M3MEeHEeHne PaanyCcoOB aTOMOB H
3IEKTPOOTPULIATEIIBHOCTH ) ¥ UX COSTMHEHUN OT
MIOJIOXKEHHUSI B IEPUOANYECKON CUCTEME U CTPOEHUS
aroMa;, Y CTaHaBIUBAaTh CBSI3b MEXKAY MOJOXKEHUEM
SJIEMEHTA B MEPUOANYECKON CUCTEME U CTPOECHUEM €TI0
aroMa (COoCTaB | 3apsif siapa, 00Inee YUCIo SJIEKTPOHOB
W pacrpeielIeHne UX MO 3JEKTPOHHBIM CIIOSIM ),
IIporao3upoBare XapakTep N3MEHEHHUsI CBOICTB
2JIEMEHTOB U UX COEIUHEHUN 10 IpyINaM U nepuoaam
ITeproan4ecKoil CHCTEMBI,

XapakTepu3oBaTh XUMHYECKHUE 3JIEMEHTHI IEPBBIX
TPEX NEePUOIOB, KNS, KaJIbLHUsA IO UX MOJOKEHUIO B
ITepnonnyueckoit cucreme [l. 1. Menneneesa,
CrenoBars mpaBuitam 6e30macHol paboThl B
71a00paTOPUH PH UCTIOIB30BAHNN XUMHUYIECKON

TOCY bl U1 O0OPYIOBAHUS,

BricTpauBath pa3BEépHyTblE MUCbMEHHBIE U YCTHbIE
OTBETHI C OMOPOH Ha MH(pOpManHiO u3 yueOHNKA H
CIIPaBOYHBIX MaTepuaioB, IPaMOTHO UCIOIb30BaTh
H3yYEHHBI MOHATUHHBIA anmnapar Kypca XUMUH,
Hcnonp30BaTh TPH BEIMOTHEHUN YI€OHBIX 3aJaHAN
TEKCTHI Y4eOHWKA, CIPAaBOYHBIC MaTEPHAITBI
(ITepponmaecKyrO CHCTEMY XUMHYECKUX 3JIEMEHTOB /1.
U. Menneneesa, TabNMUIly pacCTBOPUMOCTH KHCIIOT,
OCHOBAHUU U COJNEU B BOAE, JJIEKTPOXUMUYECKAN P
HaINPsDKEHAH METAIIIOB);

Hcnons30BaTh MpH BEITOIHEHNN YU€OHBIX 3a1aHUH 1
B IIPOLIECCE UCCIEN0BATENbCKON AeITeTbHOCTU
Hay4HO-IIOMYJISPHYIO JTUTEPATyPy XUMUYECKOI O
COAEPKaHUsl, CIPaBOYHbIE MaTepUaNIbl, PECYPCHI
HWnTeprera,

YcTHBM
OIpoc;
IInceme
HHBIN
KOHTPOJT
b

2
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3. | XumMHn4eckKasi CBSI3b. 8 27.03.2( PackpeIBaTs CMBICT N3y4a€MBbIX YcTHBI
2. | OKHCAHTENBHO- 023 nousTuit, OnpenensiTs BU OIpoc;
BOCCTAHOBHUTEIbHbBIE 21.04.2| xummgeckoii cBa3u B [Muceme
peaxkuuu 023 COCIVHEHNN, HHBIN
OnpenensTs CTENEHb OKUCIEHUS XUMHYECKOTO KOHTPOJI
aneMeHTa o popmyIe ero coeanHeHns; OnpenensTs | b,
3JIEMEHT (BEIIECTBO) — OKHUCIHUTEND U JIEMEHT KonTpo
(BEMIECTBO) — BOCCTAHOBHUTEID, JIBHAsI
OOBICHATH CYIIHOCTB MTPOLECCOB OKUCIICHUS U pabora;
BOCCTAHOBIIEHUS,
CocTaBrsTh 3JIEKTPOHHBIN OallaHC C yIETOM Uncia
OTAAHHBIX U PUHATHIX 3JIEKTPOHOB, COCTaBIATh
ypaBHEHUE OKHUCIUTENBHO-BOCCTAHOBUTEIBHOMN
peaxkuuu;
Hcnonp30BaTh TPH BEIMOITHEHUHN YI€OHBIX 3aJaHAN
TEKCTHI Y9eOHWKA, CIIPAaBOYHBIC MaTEPHAITBI
(IEPUOIUIECKYIO CHCTEMY XUMHYECKUX 3JIEMEHTOB /.
U. Menneneesa, TaONMUIly pacCTBOPUMOCTH KHCIIOT,
OCHOBAHUU U COJNEH B BOAE, JIEKTPOXUMUYECKAN P
HaIpPsDKEHUH METAIIIOB);
Htoro no pazgeny: 15
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO 68

YACOBTIIO ITPOI'PAMME




MNOYPOYHOE INTAHUPOBAHUE

Ne | Tema ypoka KoanuectBo yacos Hara Bupasi,
n/n u3ydenust | popmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIst
padoThbI padoThbI
1. | BBemenue 1 0 0 06.09.2022 | YcTHbIit
Ompoc;
2. | MeTtopbl TIO3HAHUS B XUMHM: 1 0 0 08.09.2022 | YcTHbIit
HaOJIIOIeHNe, SKCIIEPUMEHT Ompoc;
TIncpmMenHbI
KOHTPOJIb;
3. | UmcThle BelecTBa U CMECH 1 0 0 13.09.2022 | YcTHBIM
Ompoc;
TIncpmMenHbI
KOHTPOJIb;

4. | TIP Nel ITpuemsi Oe3omacHOM 1 0 1 15.09.2022 | YcTHbIi
paboThI ¢ 00OPYIOBAaHUEM H OTpoc;
BemectBamu. CTpoeHue [MucemenHHbIN
IJIaMeHU KOHTPOJIb;

IIpakTuueckas
padora;

5. | TIP No2 OuucTka 3arpsi3neHHO#H | 1 0 1 20.09.2022 | YcTHbId
COIH Onpoc;

TIncpmMenHbIH
KOHTPOJIb;
IIpakTuueckas
padora;

6. | PuzndecKHue U XUMHYECKHE 1 0 0 22.09.2022 | YcrHbIH
SIBJIEHHS Onpoc;

TIncpmMenHbIH
KOHTPOJIb;

7. | ATOMBI, MOJIEKYJIbI 1 HOHBI 1 0 0 27.09.2022 | YcTHbIN
Ompoc;
TIncpmMenHbI
KOHTPOJIb;

8. | Xumuueckuii pyieMeHT. 3Haku | 1 0 0 29.09.2022 | YcrHbIH
XUMUYECKHX DJIEMEHTOB. OIpoc;
OtHocuTeIbHAS ¥ ATOMHAS IIncemeHnHpII

Macca

KOHTPOJIb;




9. | 3akoH nMoCcTOAHCTBA COCTaBa 04.10.2022 | YcTHbIit
BerecTB. OTHOCUTEIbHAS oTpoc;
MOJIEKYJSIpHAsi Macca. ITuceMeHHbIH
Xumugeckue HOpMyJIbI. KOHTpPOJIb,

10. | XapakTepucTuka BEIECTB M0 06.10.2022 [ YcTHbIi
XUMHYECKOH (opmyie. OTpoc;
Brrunucnenus o xXuMu4ecKkoi ITvcbmMeHHBIH
bopmyie KOHTPOJTB;

11. [ BaneHTHOCTD XUMHUYECKUX 11.10.2022 | YcTHbIit
3JIEMEHTOB. onpoc;

ITucbmMeHHBIH
KOHTpPOJIb,

12. | ATOMHO-MOJNIEKY ISIPHOE 13.10.2022 | YcTHbI

yUYEHUE onpoc;
ITucpmMeHHBIH
KOHTpPOJIb,

13. | 3akOH coxpaHEeHHs MacChl 18.10.2022 | YcTHbIiA
BELIECTB. XUMHUECKUE OIpoc;
YPaBHEHUSI. ITuceMeHHbIH

KOHTpPOJIb,

14. | Tunpl XUMUYECKUX PEAKLIUIA. 20.10.2022 | YcTHbIi

Onpoc;
ITucbmMeHHBIH
KOHTpPOJIb,
15. | Tunbl XUMHYECKHUX PEAKLU. 01.11.2022 | VcrabIi
Onpoc;
ITucpmMeHHBIH
KOHTpPOJIb,
16. | Mouib - eqMHMLIa KOJIUYECTBA 03.11.2022 | YcTHbIi
BELLECTBA. Onpoc;
ITucbmMeHHBIH
KOHTpPOJIb,
17. | MonspHas macca. 08.11.2022 | VcrabIi
Ompoc;
ITucbmeHHBIH
KOHTpPOJIb,

18. | BeraucneHus: mo XUuMHUIECKUM 10.11.2022 | YcrHbINM

YPaBHEHUSAM PEAKLIUI. OImpoc;
ITucpmMeHHBIH

KOHTPOJIb;




19. | O6001meHne U MOBTOPEHNE 15.11.2022 | YcTHBIM

TEMBI ompoc;
ITvcbmMeHHBIH
KOHTPOJIb;

20. | KonrponbHas padbora Nel 17.11.2022 | YcTHbIA
IlepBoHauanbHBIE XUMUUECKUE ompoc;
TIOHSITHS. ITvcbmMeHHBIH

KOHTPOJIb;
KonrponbHas
padora;

21. | Kucnopon, obmas 22.11.2022 | VerHbI
XapakTePUCTUKA U Ompoc;
HaXOXKIECHUE B IPUPOLE. ITuceMeHHbIH
[Monyuenne u pusudeckue KOHTPOJIb;
CBOICTBA.

22. | XMMHY€ECKHUE CBOWCTBA 24.11.2022 | YcTHbIN
kcuyopoja. I'openue u ompoc;
MEIJICHHOE OKHCJIEHHUE. ITuceMeHHbIH
Oxkcunel. [Ipumenenue. KOHTPOJIb;
Kpyrosopot kucnopona

23. | Bo3ayx u ero cocras. 29.11.2022 | Vcrabii

ompoc;
ITucbmMeHHBIH
KOHTPOJIb;
24. | O30H. AJIOTPONHS KUCIOPOAA. 01.12.2022 | VcrabIi
Ompoc;
ITucbmMeHHBIH
KOHTPOJIb;

25. | TIP Ne3 Ilonyuenue 06.12.2022 | VcrHbIH
KHCJIOpPOJa U U3YUEHUE €r0 ompoc;
CBOWCTB. ITucbmMeHHBIH

KOHTPOJIb;
IIpakTuueckas
pabora;

26. | IIposepounast pabora Nel 08.12.2022 | VcrHbIi
Kucnopon. I'openue. Ompoc;

ITucbMeHHBIH
KOHTPOJIb;
IIposepounas

pabora;




27. | Bonopon, obas 13.12.2022 | YcTHBIM
XapaKTePUCTUKA U OTpoc;
HAaXOKIIEHUE B IPUPOIE . ITuceMeHHbIH
ITony4enue Bogopona u ero KOHTPOJIb;
¢usndeckne CBONCTBA.

28. | XuMHU€eCKHe CBONCTBA U 15.12.2022 | YcTHbIA
MPUMEHEHNE BOAOPOA. onpoc,

ITucbmMeHHBIH
KOHTPOJIb;

29. | [IPNe4 Tlomyuyenue Bomopoaa 20.12.2022 | YcrHbiii

U HCCJIEIOBAHUE €ro CBOICTB. OTpoc;
ITucbmMeHHBIH
KOHTPOJIb;
IIpaxkTuueckas
padora;

30. | [loBTOopeHue u oboOmIeHHe 22.12.2022 | VcrabIf
tembl. Kucnopon. I'openne. onpoc;
Bonopon. ITuceMeHHbIH

KOHTPOJIb;

31. | PactBopenue. PacTBopuMocCTb 10.01.2023 | VcrabIi

BEIIECTB B BOJIC. onpoc,
ITucbmMeHHBIH
KOHTPOJIb;

32. | MaccoBas A0Ji1 paCTBOPEHHOTO 12.01.2023 | YcTHbIA

BEILECTBA. onpoc,
ITucbmMeHHBIH
KOHTPOJIb;

33. | IIP Ne5 Ilpurorosnenue 17.01.2023 | Vcrabii
pacTBOPOB couieli ¢ Onpoc;
ONpPEAETICHHON MacCOBOI ITuceMeHHbIH
J0JIEN paCTBOPEHHOIO KOHTpPOJIb,
BEILIECTBA. IIpakTuyeckas

pabora;

34. | Bona - camast yiuBUTEIbHASA 19.01.2023 | YcTHbIA
JKUIKOCTDb Ha CBETE. onpoc;

ITucpbmMeHHBIH
KOHTPOJIb;

35. | Bona - pactBOpUTEb. 24.01.2023 | VcrabIii

PactBOpEL OIIpoC;
ITucbmMeHHBIH

KOHTPOJIb;




36.

O6o0ieHne 1 MOBTOPEHUE TEM
BOZOPOJ, BOAA, PACTBOPEI

26.01.2023

VcTHBIN
Ompoc;
ITuceMeHHBIN

KOHTPOJIb;

37.

KonTponbHas padora Ne2

31.01.2023

VcTHBIM
Ompoc;
IIncemeHnHpII
KOHTPOJIb;
KonrponbHas
padora;

38.

Anamuz K P. Oxcupsr.
Knaccuduxamms.
Homenknarypa. CBoiicTBa,

MOJTy4eHue, IPUMEHECHHE.

02.02.2023

VcTHBIN
Ompoc;
ITuceMeHHBIN

KOHTPOJIb;

39.

XUMHYECKHUE CBOMCTBA

OKCHUIOB.

07.02.2023

VcTHBIH
Ompoc;
ITuceMeHHBIN

KOHTPOJIb;

40.

OcHOBaHus.

09.02.2023

VcTHBIN
Onpoc;
ITuceMeHHBIN

KOHTPOJIb;

41.

XUMHUYECKHUE CBOIICTBA U

MIPUMEHEHNE OCHOBAaHUM.

14.02.2023

VcTHBIN
Onpoc;
ITuceMeHHBIN

KOHTPOJIb;

42.

Kucnotsr.

16.02.2023

VcTHBIN
Onpoc;
ITuceMeHHBIN

KOHTPOJIb;

43.

XUMHUYECKHUE CBOMCTBA KHUCIIOT.

21.02.2023

VcTHBIN
Ompoc;
ITuceMeHHBIN

KOHTPOJIb;

44,

Comnu

28.02.2023

VcTHBII
Ompoc;
ITuceMeHHBIN

KOHTPOJIb;

45.

XUMHUYECKHUE CBOMCTBA COJIEN.

02.03.2023

VcTHBIN
Ompoc;
ITuceMeHHBIN

KOHTPOJIb;




46. | 'eneTuveckasi CBsI3b MEKIY 07.03.2023 | YcTHBIHI
KJIACCAMU HEOPTaHUYECKUX oTpoc;
BELLECTB. ITuceMeHHbIH

KOHTPOJIb;

47. | I'eHeT4eCcKas CBSI3b MEXKIY 14.03.2023 | YcTHbIA
KJIACCAMU HEOPTaHUYECKUX ompoc;
BELLECTB. ITuceMeHHbIIH

KOHTPOJIb;

48. | TIP 6 Pemenue 16.03.2023 | YcTHbIit

SKCMEPUMEHTANBHBIX 32714, OTIpoc;
ITucbmMeHHBIH
KOHTPOJIb;
IIpaxkTuueckas
padora;

49. | KonrponbHas pabora Ne3 21.03.2023 | YcTHbIH
O0o01eHue cBeneHMId O oTpoc;
KJIACCaX HEOPTaHUYECKHUX ITuceMeHHbIH
COEIUHEHUN. KOHTPOJIb,

KonrponsHas
padora;

50. | Anamu3 K P. Kinaccudukanmst 23.03.2023 | YcTHbIi
XUMUYECKHUX 3JIEMEHTOB. OTpoc;

ITucbmMeHHBIH
KOHTPOJIb;
51. | Ilepuoauueckutii 3axoH .M. 04.04.2023 | YcTHbI
Mengeneesa. [ICXD. Ompoc;
ITucbmMeHHBIH
KOHTPOJIb;
52. | Crpoenue aToma. 06.04.2023 | VcrHbIi
OTpoc;
ITucbmMeHHBIH
KOHTPOJIb;

53. | CocTostHuE 3JIEKTPOHOB B 11.04.2023 | VcrabIi
atomax. Pacnipenenenue OTpoc;
3JIEKTPOHOB IO ITuceMeHHbIH
SHEPreTHYECKUM yPOBHSIM. KOHTPOJIb;

54. | CocTosiHME 3JIEKTPOHOB B 13.04.2023 | YcrHbIiA
atomax. Pacnipenenenue OTpoc;
3JIEKTPOHOB IO ITuceMeHHbIH
SHEPreTHYECKUM yPOBHSIM. KOHTPOJIb;




55. | XapakTepucTruka XUMHIECKOTO 18.04.2023 | VcrabIi

3JIEMEHTA U €ro COeANHEHUH. OTpoc;
ITvcbmMeHHBIH
KOHTPOJIb;

56. | 3HaueHUEe MEPUOTUUECKOTO 20.04.2023 | YcTHbIH
3akoHa. JKU3Hb U 1eATeNIbHOCTD OITpoC;

JIHN. Menneneena. ITvcbmMeHHBIH
KOHTPOJIb;

57. | IIpoepounast pabota Ne2. 25.04.2023 | VcrabIf
MEePUOIUYECKHI 3aKOH U OIpoc;
I[ICX5 JI. 1. Menneneena. ITuceMeHHbIi

KOHTPOJIb;
IIposepounas
padora;

58. | DAEeKTPOOTPULIATEILHOCTD 27.04.2023 | VcrabIi
XUMUYECKHUX 3JIEMEHTOB. OTpoc;
KoBanenrHas cBsi3b. ITuceMeHHbIH

KOHTPOJIb;

59. | MonHas cBs3b. 02.05.2023 | YcTHbIit

OTpoc;
ITucpbmMeHHBIH
KOHTPOJIb;
60. | Kpucrannuyeckue peneTKH. 04.05.2023 | YcTHbIi
OTpoc;
ITucbmMeHHBIH
KOHTPOJIb;
61. | CreneHp okuCIEHUS. 11.05.2023 | VcTHbIit
OTpoc;
ITucbmMeHHBIH
KOHTPOJIb;

62. | KontponbHas pabota Ne4. 16.05.2023 | VcrabIi
Ilepuoanueckuii 3aK0H U OImpoc;
I[ICX3. Ctpoenue aToma. [MucemenHHbIN
Xumnueckasi ¢Bsi3b. CTpoeHue KOHTPOJIb;
BELIECTBA. KonrponbsHas

pabora;

63. | Anamus K P. 3akon ABorazmpo. 18.05.2023 | YcrHBIN
OOBbéMHBIE OTHOILIEHUS ra30B OTpoc;

IIPU XUMUYECKUX PEAKLIUSIX. IIucemenHsblit

KOHTPOJIb;




64.

Pemenne pacueTHbIX 3a1a4.

23.05.2023

VcTHBIN
Ompoc;
ITuceMeHHBIN

KOHTPOJIb;

65.

HTrorosast KOHTpOJbHAS
padora.

25.05.2023

VcTHBIM
Ompoc;
IIncemeHnHpII
KOHTPOJIb;
KonrponbHas
padora;

66.

AHanu3 UToroBoi
KOHTPOJIBHOH pabOThI

30.05.2023

VcTHBIN
Ompoc;
ITuceMeHHBIN

KOHTPOJIb;

67.

IToeTOpeHue

VcTHBIH
Ompoc;
ITuceMeHHBIN

KOHTPOJIb;

68.

IlToeTrOpeHue

VcTHBIN
Onpoc;
ITuceMeHHBIN

KOHTPOJIb;

OBIIEE KOJIMYECTBO YACOB
11O ITIPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YUEGHBIE MATEPUAJIBI VIS YYEHUKA

Xumusi. 8 kinace/Pynsuruc I'E., @enpaman @ I'., Akimoneproe obmectso «M3narenbctso «IIpoceemenrney,

METOANMYECKHUE MATEPHAJIBI JIUIA YUUTEJIA

1. Tectol mo xumun 8 knacc. Cocrasurens: T.A. bopoBckux

2. KonrponpHO-m3MeputenbHble MaTepuanbl. Xumus 8 knacc. CocraButens:H.I1. Tpoerybosa.
3. Bcepoccuiickuil HayYHO-METOAUYECKUH KypHan. Xumus. Bee nis yuurens.

4. Xypnuan "Xumus B 1mkose".

5. JUIL Epeirun, E.A. IlInnkus "MeTtonuka pelieHus 3a1ad 1o XuMuu".

INUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

https://uchi.ru
https://www.yaklass.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O MPOUHECCA

YUYEBHOE OBOPYJOBAHUE

TaOnu1el, KOHTPOJIBHO-U3MEPHUTENBbHBIN MaTEPHAJ, KOMITBIOTED, TPOSKTOP, MOETH KPHCTATHUECKNX
PELIETOK

OBOPYJIOBAHMUE JIJIsI TIPOBEJEHUS IABOPATOPHBIX, TIPAKTHUECKHX PABOT,
JEMOHCTPALIMA

XuMuueckue PE€aKTHUBBL, XUMHWYECCKAs IIOCyda, JIOTKU



TEMATHYECKOE IINTAHUPOBAHUE

Ne | HammeHoBaHue KosnuecTBo 4acoB JMarta Buabl nesTe IbHOCTH Buzani, DJIeKTPOHH
n/n| pa3aesioB H TeM BCer | KOHTPO/Ib| mpaKTHye | H3YICH dopm ble
NPOrpaMMBbI 0 | urie P— us bl (undposbie
Pazaen 1. BemecTBo M XUuMHYECKHE PeAKITHA
1.1.| IloBTOpeHHE H 4 |0 0 02.09.20| XapakTepu30BaTh XUMHYECKUE SIEMEHTHI IEPBBIX TPEX Verueiii - |https://www.yak
yriay0/ieHne 3HAHHH 22 | mepuUOAOB, KaHs U KaJIbLIUA 110 HX TOJIOKEHUIO B onpoc; lass.ru
OCHOBHBIX pa3Ae/ioB 16.09.20| TTepuonuueckoii cucreme 1. 1. Menneneena; IInucemen
Kypca 8 22 | KnaccuuuupoBaTh M Ha3bIBaTh HEOPraHMYECKUE BEMIECTBA HBII
KJjiacca U3YYCHHBIX KJIaCCOB; KOHTPOJI
OmnuceiBath 00IINE XUMHYECKHE CBOMICTBA BEIECTB B,
PA3IMYHBIX KJIACCOB, MOATBEPKIATH CBOWCTBA MPUMEPaAMU
MOJIEKYJISIPHBIX YPAaBHEHHH XUMUYECKHIX PEaKLIHiA;
OnpenensaTe BUI XUMHYSCKON CBA3M M THII
1.2.| OcHoBHbBIE 5 |0 0 19.09.20| PackpbIiBaTh CMBICJT H3y4aeMbIX MOHSATHIA U MPUMEHSTH 3TU Vernbiii  |https://www.yak
3aKOHOMEPHOCTH 22 MOHATHS IPU OMUCAHUH CBOMCTB BEIIECTB U UX omnpoc; lass.ru
XHMHYECKHX 04.10.20| npeBpaieHuit; IIuceMeHH
peaKuui 22 | Knaccu(uuupoBaTh XUMHYECKUE PEAKLIMU MO PA3IUYHBIM bIi
NPU3HAKAM, KOHTPOJIb;
YcraHaBnuBaTh 3aBUCHMOCTb CKOPOCTH XUMHYECKO# peakuun | TecTuposa
OT pa3nuuHbIX $akTopos; [IporHO3MPOBATH BO3MOKHOCTH HHE,
MPOTEKAHUS XUMHYECKUX NPEBPALICHIH B PA3TMYHbIX
Y CIIOBUSIX;
Onpenensite OKUCIUTEND U BoccTaHOBUTEND B OBP;
1.3.| dnekTponuTHyec 8 |1 1 05.10.20| PackpbIBaTh CMBICIT U3y4aeMbIX ITOHATUH, & TAKKE CMBICI Verueiii | https://uchi.ru
Kas 22 | TeOpUH NMEKTPONIUTHIESCKOHN THCCOLMALNY, ompoc;
AHCCONHANHSA. 07.11.20| OGBsICHSATD TIPUYHHBI AJIEKTPOTIPOBOJHOCTH BOIHBIX ITucbmMeHH
XumMuueckne 22 PacTBOPOB,; bl
peaKkuuu B CocTaBiaTh ypaBHEHHs TUCCOLIMALUH KUCIIOT, IENOYeH 1 KOHTPOJIb;
pacTsopax COJIeH, OJIHBIE U COKPALIEHHbIE HOHHBIE YPABHEHUS IIpakTnue
XUMHYECKUX PEAKIMH HOHHOTO OOMEHa; cKast
[InannpoBaTh M OCYIIECTBIATH HA MPAKTUKE XUMUIECKHE pabora,
HKCIIEPUMEHTBI, POBOAUTH HAOIIONEHHS, IENATh BHIBOIBI IO Tectuposa
HHE;

pesyJbTaTtaM SKCIEePUMEHTa;
CrnenoraTtk OnarUIaM Ge’omacHOM naboThl B 1abonaTONUN
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Paznen 2. Hemera/uinl 1 MX cCOeJHHEHHS

2.1.| O6masn 4 10 08.11.20{ O6BsicHATH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB Verupiii  |https:/www.yak

XAPAKTEPHCTHKA 22 HEMETAJIOB U UX COCIUHEHUN B NPEAENIaX MAIbIX IEPUOIOB U OIIPOC; lass.ru
XHMHYECKHX 22.11.20| rnaBubIx oarpym [eprommdeckoii CHCTEMBI XUMUYECKHX ITucemeHH
ssiemenToB VHA- 22 | 5neMEHTOB C yYETOM CTPOEHHUS MX ATOMOB; bIi
rpynmnbl. I'ajgorenst XapaxTepr3oBath GU3MUECKHE U XUMHUUECKHE CBONCTBA KOHTPOJIb;

NPOCTHIX BEIIECTB TAIOTEHOB (Ha MpuMepe XJopa) u cnoxHeix | IIpakTuye

BEIIECTB (XJIOPOBOAOPO/IA, XJIOPUIA HATPHS), CIIOCOOBI X cKast

TOJTy YeHUSI, PHMEHEHNE U 3HAYCHHE B TIPUPOJE U KUZHU pabora,

9eJIOBEKa; TeCTUPOBA

OnpenensiTh raJoreHHI-UOHbBI B PACTBOPE; HHE,

ITnaHupoBaTh U OCYLIECTBNISATh HA MPAKTUKE XUMHYECKHE

2.2, O6mas 5 1 23.11.20[ OObsicHATE 00ImUE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB Yerueit | https://www.ya

XapaKTEePHCTHKA 22 |snementoB VIA-rpymnmsl U UX COSIMHEHHH € y4ETOM CTPOSHHUST | OIPOC; klass.ru
XHMHY€CKHX 16.12.20| ux atomoB; IMucemenn | https://uchi.ru
asiemenToB VIA- 22 | XapakTepusoBaTb PU3NUECKUE U XUMUYECKUE CBOMCTBA 185171
rpynnsi. Cepa u eé MPOCTOTO BEIECTBA CEPBI U €& COSNMHEHNH (CepOBOAOPOA, KOHTPOJIb;
COeIHHEeHHS OKCHJIOB CEPBI, CEPHOM KUCIOTHI, CYJIb(aToB), CIOCOOBI MX IIpakTuye

TOJTy Y€HHS1, PHUMEHEHNE U 3HAYCHHE B TIPUPOJE U KUZHU cKast

YeJIOBEKA, pabora;

Ompenensarts Hamu4uue Cyb(paT-MOHOB B PACTBOPE; Tectupos

OOBSICHATD CYIIHOCTb SKOJOTHYECKHUX NPO0OJIeM, CBI3aHHBIX ¢ | HHUE;

niepepaboTKO coemuHeHuit cephl; [ITaHMPOBaTh U OCYIIECTBIIATH

Ha MPAKTUKE XUMHWYCCKUE SKCIIEPUMEHTDBI, ITIPOBOAUTDH
Ha6J'IIOI[eHI/I$I, ACJIaTb BBIBOBI IO PE3yJIbTaTaM SKCIICPUMECHTA,
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2.3.| O6uasn 8 |0 20.12.20| O0bscHAT 00IIHE 3aKOHOMEPHOCTH B U3MEHEHNUH CBOHCTB Verabiid | https://www.ya
XAPAKTEPHCTHKA 22 |anemMeHTOB VA-rpymIibl U UX COEIUHEHUHN C yU€TOM CTPOEHHs UX | OTIPOC; klass.ru
XHMHYECKHX 31.01.20{ aromoB; IMucemenH | https://uchi.ru
3J1eMeHTOB VA- 23 | XapakTepusoBaTb PU3NUECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX | bIi
rpynnsl. A3oT, BEIIEeCTB a30Ta U Gocdopa 1 UX coeqUHEHNH (AMMIaKa, COJIed | KOHTPOJIb;
¢ocop u ux aMMOHUS, a30THOM KUCJIOTBI, HUTPATOB, okcuaa ocdopa(V) u | Ilpakruye
COeAHHEHHUS dbocdopHoit kucnotel, pochaTos), cocoOOBI UX MOy YESHHS, cKast
NPUMEHEHUE U 3HAUYCHHUE B PUPOE U KHU3HHU YEJIOBEKA, pabora,
Ormnpenensts MOHBI aMMOHHUS U (ocdaT-HOHBI B paCTBOPE;
OOBACHATH CYLIIHOCTH SKOJOTHUECKUX MPOOIIEM, CBS3aHHBIX C
HAXOKIEHUEeM COSMHEHUH a30Ta U Gocdopa B OKpy:KaroIien
cpene;
[InannpoBaTe M OCYIIECTBIAT HA MPAKTHKE XUMUYESCKHIE
SKCIIEPUMEHTBI, TIPOBOINTH
2.4.| O6uasn 7 |1 01.02.20| O6BsicHATD 00IIHE 3AKOHOMEPHOCTH B U3MEHEHNH CBOHCTB Verneiii | https://uchi.ru
XAPAKTEPHCTHKA 23 seMeHTOB [V A-rpynmsl v UX COSTUHEHUIN ¢ YIETOM CTPOEHUST | OTIPOC;
XHMHYECKHX 17.02.20| ux atoMoB; IIuceMeHH
31emenToB IVA- 23 | XapaxTtepusoBaTh (QU3MYECKHE U XMMUYECKME CBOMCTBA MPOCTHIX | bl
rpynmel. BEILECTB yTIIePO1a U KPEMHHUS U UX COSTUHEHHH (OKCHIOB KOHTpOJIb,
Yraepoa u yIIIepO/Ia, YTOJIBHON KUCIIOTHI, KapOOHATOB, OKCHIA KPEMHHS, Kontpons
KPeMHHii H HX KPEMHHEBOH KHCJIOTBI, CHITUKATOB), CTIOCOOBI MX MOJTyYSHHUS, Has
COENHHEHUS NPUMEHEHNE U 3HAYEHHE B IPUPOLE U JKU3HU YEJIOBEKa, pabora;
Ormpenensts kKapOOHAT- U CHIIMKAT-UOHBI B PACTBOPE; [MpakTuue
OOBACHATH CYLIHOCTH YKOJOTUUECKUX POOIIEM, CBS3aHHBIX C CKas
HAaxXOKIACHUEM YTJIEKUCIOrO ra3a B OKPYKaroLeh cpeae;, pabora,
WnroctprpoBaTh B3aMOCBS3b HEOPTAaHUIECKUX COSANHEHUI
yIIIepona U OPTraHNYECKUX BEIECTB,
[InannpoBaTh M OCYIIECTBIATH HA MPAKTHKE XUMUIESCKHE
Hroro no pazgeny 24
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3.1.| O0mme cBoiicTBA 4 |0 20.02.20| PackpbIBaTh CMBICT N3y4aeMbIX TIOHATHH W IPUMEHSTh 3TH Verneiii | https://uchi.ru
META/LI0B 23 | mOHATHA NPU OMMCAHUU CBOMCTB BEIECTB U UX MpPEBpalieHnii; | ompoc;
03.03.20| O6bsicHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB IMuceMeH
23 | 5neMEHTOB-METAJIIOB U MX COSAUHEHUH C YIETOM CTPOEHUS MX | HbIH
aTOMOB, KOHTPOJT
XapakTepu3oBaTh CTPOSHUE METAJLIOB, 00Iue Prusndeckue u B,
XUMHYECKHE CBOHCTBA METAIOB; XapaKTepru30Barh o0mme
CTIOCOOBI MOJTYYeHHUST METAJLIOB,
Crnenoarp npasmiaM 6e30macHON padoTsl B 1aOOpATOPHHU MPH
HCIOJIb30BAHUH XUMHUYECKON MOCYAbI M 000PYA0BAHMUS,
II0OM3BOOUTE BEIYUCIEHUAS [0 XUMAYECKHUM VDABHEHUAM
3.2.| Baxueiimue 16 |1 06.03.20[{ O0BsicHITH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB Verueiii | https://www.ya
MeTaJUIbl H HX 23 | >IeMEHTOB-META/UIOB B TPYMIax U UX COSAUHEHUH ¢ y4ETOM ompoc; klass.ru
COCAHHECHUS 11.05.20| ctpoeHus ux aToOMOBE; IucemenH | https://uchi.ru
23 | XapakTepH30BaTh (JH3HYECKHE M XUMHYECKHE CBOHCTBA MPOCTHIX | bIiA
BELIECTB METAJIOB H HX COeAHHEHHH (OKCHAOB, THAPOKCHIOB, | KOHTPOJIB;
cosieit), cnocoOpl HX MOJTy Y€HHs1, MPHMEHEHNE H 3HaYEeHHE B Konrposs
NPUPOJIE U JKH3HH YENIOBEKa, Hast
Pacro3HaBaTh ¢ TIOMOIIBIO KAY€CTBEHHBIX PEaKIUil HOHBI pabora,
METaJUIOB (MarHHs, AMIOMUHHMS, [IHHKA, JKeJie3a, MEeIH); IMpaxtuue
ITnaHupoBaTh U OCYLIECTBIATh HA MPAKTUKE XUMHYECKHE cKas
9KCIIEPUMEHTBI, TPOBOIHUTH pabora,
HaOJTIOZICHHS, ZIeJIaTh BBIBO/BI TI0 PE3yJIbTaTaM K CIIEPHUMEHTA;
~ o
Hroro no pazaeny: 20
Paznen 4. XumMus H OKPYRAKOIIANA cpeaa
4.1.| BemecTBa 1 3 10 12.05.20| XapakTepr30BaTh pojib XHMITH B Pa3JIHYHBIX cepax Veraeiid | https://www.ya
MaTepHAaIbl B JKU3HH 23 | mesATeNbHOCTH JIFOJeH, OCHOBHBIE BEIECTBA H MATEPHAJIbI, ompoc; klass.ru
4e/I0BeKa 19.05.20| mpHMeHsieMbIe B JKH3HH COBPEMEHHOTO Y€JIOBEKA, IMucemen | https://uchi.ru
23 | O6bacHATD ycoBUs 6e30MacHOTO UCTIOb30BAHMS BEIIECTB M | HbIH
XUMHYECKHX PeakLuii B ObITy,; AHATH3HPOBATh H KDHTHYECKH | KOHTPOJ
OLICHHBATh MH(POPMALHIO O BJIUSHHH MPOMBILIJIEHHOCTH, b,
Hroro no pazgeny:
PesepBHOE BpeMst 4




OBHIEE KOJIMHECTBO

ITACAD TIN




MHOYPOYHOE IIVTAHUPOBAHUE

No

n/n

Tema ypoxa

Koaun4yecTBo 4acos

BCEro

KOHTPOJIbHbIE
padoThI

NPaKTHYECKUE
padoThbI

Mara
H3y4YeHUsA

Bunbl,

(popmbl
KOHTPOJIA

IToBTOpEHNE OCHOBHBIX
KJIACCOB HEOPTAaHUYECKHUX
BELIECTB

0

0

02.09.2022

VY cTHbII
Onpoc,
IInceMeHHBbII
KOHTPOJIb,

Buabl xuMU4ueckon CBsI3U

07.09.2022

Y cTHbII
Onpoc,
IInceMeHHbII
KOHTPOJIb,

CocraBnenue ypaBHeHUN
XUMHUYECKUX PEaKLIUi

09.09.2022

Y cTHbIi
Onpoc,
IInceMeHHbII
KOHTPOJIb,

IIpoBepounas pabora

14.09.2022

VCTHBIN
Onpoc,
IIncbmeHHBIN
KOHTPOJIb;
IIposepounas
pabora;

OKHUCINUTENBLHO-
BOCCTAHOBUTEJIbHBIE PEAKIIHU

16.09.2022

Y cTHbII
Omnpoc,
IInceMeHHbII
KOHTPOJIb,

OKHUCIUTENBLHO-
BOCCTAHOBUTEJIbHBIE PEAKIIHU

21.09.2022

VY cTHbIi
Onpoc,
IInceMeHHbII
KOHTPOJIb,

CKOpoCTh XUMHUYECKUX
peaKkLuii

23.09.2022

YcTHbIi
Onpoc,
IInceMeHHBII
KOHTPOJIb,

Ternoble 3¢ GeKThI
XUMUYECKUX PEaKLIHii

28.09.2022

VYcTHbIi
Onpoc,
IInceMeHHbII
KOHTPOJIb,




Ob6parumbie 1 HEOOpaTUMBIE
XHUMUYECKUE PeaKLIuH

29.09.2022

VY cTHbIi
Onpoc,
IInceMeHHbII
KOHTPOJIb,

10.

DNEKTPOTUTHIECKAS
TUCCOLMALUS

05.10.2022

VY cTHbIi
Onpoc,
IInceMeHHbII
KOHTPOJIb,

I1.

Jncconmaiysi KUCJIOT,
OCHOBAaHHUI U cojiel

07.10.2022

VYcTHbIit
onpoc,
IInceMeHHbII
KOHTPOJIb,

12.

Peakuuu vonsoro oOmena

12.10.2022

VY cTHbIi
Onpoc,
IInceMeHHbII
KOHTPOJIb,

13.

Peakuuu vonsoro oOmena

14.10.2022

VY cTHbIi
Onpoc,
IInceMeHHBIH
KOHTPOJIb,

14.

I'moponus conei

19.10.2022

VY cTHbIi
Onpoc,
IInceMeHHbII
KOHTPOJIb,

15.

Pacuetsl o ypaBHEHUAM
XUMUYECKUX PeaKLUii

21.10.2022

Y cTHbII
Omnpoc,
IInceMeHHbII
KOHTPOJIb,

16.

IIpaxTrueckas padora Nel

02.11.2022

VCTHBIN
Omnpoc;
IIncbmeHHBIN
KOHTPOJIb;
IIpakTuueckas
pabora;

17.

KonTpompHbIii TECT

04.11.2022

VY cTHbII
Onpoc,
IInceMeHHbII
KOHTPOJIb,
Tectuposanue,




18.

XapakTepHUCTHUKA TAJIOT€HOB.
XJop

09.11.2022

VY cTHbIi
Onpoc,
IInceMeHHbII
KOHTPOJIb,

19.

XJIOpOBOAOPOA: MOJIYUYCHUE U
cporicTBa. CossiHas KUCIIOTa

11.11.2022

VY cTHbIi
Onpoc,
IInceMeHHbII
KOHTPOJIb,

20.

Pemenne pacyeTHbIX 3a1a4

16.11.2022

VYcTHbIit
onpoc,
IInceMeHHbII
KOHTPOJIb,

21.

IIpakTrueckas padora Ne2

18.11.2022

VCTHBIN
Onpoc,
IIncbmeHHBIN
KOHTPOJIb;
IIpakTuueckas
pabora;

22.

XapakTepUCTUKa KUCIOPOaa U
cepel. CBoiicTBa 1
MIPUMEHEHUE CEePbI

23.11.2022

VY cTHbIi
Onpoc,
IInceMeHHbII
KOHTPOJIb,

23.

CBaolicTBa U IPUMEHEHHUE Cephl

25.11.2022

Y cTHbII
Omnpoc,
IInceMeHHbII
KOHTPOJIb,

24.

Ceposonopon. Cynbdumbt

30.11.2022

Y cTHbII
Onpoc,
IInceMeHHbII
KOHTPOJIb,

25.

Oxcup cepbl. CepHucras
KHCJIOTA

02.12.2022

VY cTHbII
Onpoc,
IInceMeHHbII
KOHTPOJIb,

26.

Oxcup cepbl U cepHast
KHCJIOTA

07.12.2022

VY cTHbII
Onpoc,
IInceMeHHbII
KOHTPOJIb,

27.

Pemenne pacyeTHbIX 3a1a4

09.12.2022

Y cTHbIi
Omnpoc,
IInceMeHHbII
KOHTPOJIb,




28.

Pemenue pacueTHbIX 3a1a4

14.12.2022

VY cTHbIi
Onpoc,
IInceMeHHbII
KOHTPOJIb,

29.

IIpakTrueckas padora Ne3
Pemenue
SKCIEPUMEHTAJIbHBIX 33124

16.12.2022

VCTHBIN
Onpoc,
IIncbmeHHBIN
KOHTPOJIb;
IIpakTuueckas
pabora;

30.

KonTpomnpHbIii TECT

21.12.2022

Y cTHbII
Onpoc,
IInceMeHHbII
KOHTPOJIb,
Tectuposanue,

31

XapakTepucCTUKa a30Ta U
docdopa. CroiicTpa

23.12.2022

VY cTHbII
Onpoc,
IInceMeHHBIH
KOHTPOJIb,

32.

Ammuak. Cormt aMMOHMS

11.01.2023

VY cTHbIi
Onpoc,
IInceMeHHbIH
KOHTPOJIb,

33.

IIpaxTrueckas padora Ne4
[TonyyeHnue ammuaka u
CBONCTBA

13.01.2023

VCTHBIN
Omnpoc,
IIncbmeHHBIN
KOHTPOJIb;
IIpakTuueckas
pabora;

34.

A30THAs KCUJIOTA

18.01.2023

Y cTHbIi
Omnpoc;
IInceMeHHbII
KOHTPOJIb,

35.

Coxu a30THOM KUCIIOTEI

20.01.2023

VY cTHbII
Onpoc,
IInceMeHHbII
KOHTPOJIb,

36.

®Dochop. Coennaenwust
docdopa

25.01.2023

Y cTHbIi
Omnpoc,
IInceMeHHbII
KOHTPOJIb,




37.

®Dochopnast kucioTa

27.01.2023

VY cTHbIi
Onpoc,
IInceMeHHbII
KOHTPOJIb,

38.

KonTpospHbIii TECT

01.02.2023

VY cTHbIi
Onpoc,
IInceMeHHbII
KOHTPOJIb,
Tectuposanue,

39.

XapaxkTepucTuka yrieposaa u
kpemuusi. CBOMCTBa yriiepoaa

03.02.2023

VY cTHbIit
Onpoc,
IInceMeHHbII
KOHTPOJIb,

40.

Oxcunpl yraepoaa. YronbHast
KHCJIOTa U €€ COJU

08.02.2023

VY cTHbIi
Onpoc,
IInceMeHHbII
KOHTPOJIb,

41.

Kpemuuii. Oxcua kpeMHus

10.02.2023

VY cTHbIi
Onpoc,
IInceMeHHBIH
KOHTPOJIb,

42.

Kpemuuesas kucnora u ee
conu

15.02.2023

VY cTHbIi
Omnpoc,
IInceMeHHbII
KOHTPOJIb,

43.

IIpakTrueckas padora Ne5
IlonyueHue yriekucnoro rasa
U €ro CBOMCTBa

17.02.2023

VCTHBIN
Onpoc,
IIncbmeHHBIN
KOHTPOJIb;
IIpakTuueckas
pabora;

44.

O6o001enue u
HOBTOpeHI/Ie TEMBbI
"Hemeramab"

01.03.2023

VYV cTHBII
Onpoc,
TTuceMeHHBIH
KOHTPOJIb,

45.

KonTponbHas pabota mmo teme
"HemeTanbl"

03.03.2023

VcTHBIH
Onpoc,
IIncbmenHBIM
KOHTPOJIb;
KonTponpnas
pabora;




46. |IlonoxeHnne HeMETAIOB B 10.03.2023 | VerHbIid
IICX3. ®usuyeckue onpoc,
cBoiictBa. HaxoxneHue B ITncomenHbIi
npupone. CrocoObl KOHTPOJIB;
MOJTy YEHUS

47. | XuMHu4uecKue CBOMCTBA 15.03.2023 | YcTHbIH
METAJIJIOB Ompoc;

IInceMeHHbII
KOHTPOJIb;
48. | Kopposus 17.03.2023 | YcTHbIi
ompoc;
IInceMeHHbII
KOHTPOJIb;

49. | Meramnyprus. CruiaBbL. 22.03.2023 | YcTHbIM
IIponssoncTeo yyryHa u onpoc,

CTATH IInceMeHHbII
KOHTPOJIb;

50. | XapakTepucTHKa MEeI0YHBIX 24.03.2023 | YcTHbIM

METAJIJIOB ompoc;
IInceMeHHBIH
KOHTPOJIb;

51. | Oxcunel, THAPOKCHUIIBI HATPUS 05.04.2023 | YcTHbIH
u kanus. [Ipumenenue onpoc,
LIEJIOUHBIX METAJITIOB 1T1cbMeHHEbIH

KOHTPOJIb;

52. | Maraumii. XapakTepucTukKa 07.04.2023 | YctHbIit
I[E€JIOYHO3 EMETBLHBIX Ompoc;
METAJLIOB IInceMeHHbII

KOHTPOJIb;

53. | HaxoxneHue B mpupoze, 12.04.2023 | YcTHBIN
CBOIICTRA IIEJIOYHO3EMENBHBIX ompoc;
MeTaJuIoB. BakHeiinme IInceMeHHbII
COEIMHEHUS KaJIbLIUs KOHTPOJIb;

54. | KecTKOCTBL BOABLI U CIIOCOOLI 14.04.2023 | YcTHBIN
€€ YCTPaHCHHUS Ompoc;

IInceMeHHbII
KOHTPOJIb;

55. | Anmromunuii. Baskueimme 19.04.2023 | YcTubiit

COEIMHEHHS AJITFOMHHUS ompoc;
IInceMeHHbII

KOHTPOJIb;




56. | AMpoTtepHbIe cCBOICTBa 21.04.2023 | YcTHbIiH
OKCHJA, THAPOKCHAA OIpoc,
P —_— ITuceMeHHBIN
KOHTPOJIb;
57. | Keneso 26.04.2023 | YcTHbIN
oTpoc;
ITuceMeHHBIN
KOHTPOJIb;
58. | CoenunHeHwus xenesa 28.04.2023 | YcTHBIM
oTpoc;
ITuceMeHHBIM
KOHTPOJIb;
59. | [IpakTrueckas padora Ne7. 03.05.2023 | YcTHBIi
Pemenue OIpoc;
5KCIEPUMEHTANIBHBIX 331249 1O [TucbmeHHbIH
Teme: «MeTtaubn KOHTPOJIb;
IIpakTuueckas
pabora;
60. | KonTpospHas paboTa mo Teme 05.05.2023 | VcTHbIi
«Mertannbp OMpoc;
ITuceMeHHBIN
KOHTPOJIb;
Kontponpnas
pabora;
61. | IToroBast KOHTpOJIbHAsS 10.05.2023 | YcTHbIH
pabora Ompoc;
ITuceMeHHBIN
KOHTPOJIb;
Kontponpnas
pabora;
62. | BemecTBa 1 MarepHuaibl B 12.05.2023 | YcTHbIH
HOBCEIHEBHOU JKU3HU. XUMUS onpoc,
¥ 310POBbE ITucbmeHHbIH
KOHTPOJIb;
63. | IlpuponHble HCTOYHUKH 17.05.2023 | YcTHBIH
yriieBonoponaa (yroib, onpoc;
NPUPOAHBIH ra3, HeTh), Tncomennprii
KOHTPOJIb;

MPORYKTHI UX NepepaboTKHy,
UX POJIb B OBITY U
MPOMBIILJIEHHOCTH




64. | OCHOBBI DKOJIOTHYECKOH 1 19.05.2023 | YcTHBIN
rpaMoTHOCTH. Ponb xumMuu B ompoc;
PELIEHUH 3KOJIOTHYECKHAX ITucemMeHHbIN
npodaem KOHTPOJIb;

65. | Peseps 1 24.05.2023

66. | Peseps 1 26.05.2023

67. | Peseps 1 31.05.2023

68. | Pe3zeps 1

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O NTPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

Xumust. 9 knace/Pymsuruc I E., @enpaman @ .1, AkmonepHoe odmiectso «M3narenscTBo «IIpocBemenuey;
Beenure cBOI BapUaHT:

METOANYECKHWE MATEPUAJIbI JUIA YUUTEJIA

1. KontponpHo-u3meputenbHble MaTepuanbl. Xumus 9 kinacc. Cocrasurens E.H. CtpenbHukoBa
2. Tectsl no xumuu 9 knacc T.A. boposckux

3. Xumus. [{uarnoctuyeckue padoter 9 kimace H. C. I1aBiosa

4. Xumus. Jkcnpecc nuarHoctuka 9 kinacc. H.JI. Cepanosa

5. Hayuno-MeTonuueckuii xypHaia. Xumus

6. Meronuka pemenus 3anad [{.I1. Epeirun, E A, llumkux

7. XypHuan "Xumus B mkoJe"

OINUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET

https://www.yaklass.ru
https://uchi.ru



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOI'O NTIPOHECCA

YUYEBHOE OBOPYJIOBAHUE

CHpaBOLIHbIe Ta6J'II/ILIbIJ MOACIN KPUCTATNTMYCCKUX PCIICTOK, My.]'[bTPIMGI[PIfIHbeI MMPOCKTOP

OBOPY/JIOBAHME JIUISI TPOBEJAEHUS JIABOPATOPHBIX, IPAKTHYECKHX PABOT,
JEMOHCTPAIIMI
My IbTUMETUIHBIN TPOEKTOP, TadOpaTOpHAs OCY1a, XUMHUYECKUE PEAKTHUBBI, JIOTKH.



