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YPOBEHb: OCHOBHOE 00111ee 00pa3oBaHue



HOACHUTEJBHAA 3AIINCKA

Pabouast mporpamMMa mo XuMuu Juig oOydarommxcs 8-9 KJIacCoB COCTaBlieHa Ha OCHOBe TpeOOBaHMI K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
0o0pa30BaTesIbHOM MpOrpaMMbl OCHOBHOT'O 001Iero oOpa3oBaHusi, MpeacTaBiIeHHbIX B dDenepanbHOM rocyJapcTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
OCHOBHOTO 001Iero oOpa3oBaHus, ¢ Y4YETOM paclpeleNEéHHBIX MO0 KJaccaM IpOBepseMbIX TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
0o0pa30BaTeNIbHOM MpOrpaMMbl OCHOBHOTI'O OOIIEro 0Opa3oBaHUsl U 3JIEMEHTOB COJIEP)KaHUsA, MPEACTABICHHBIX B YHHUBEPCAIbHOM KOJIU(DUKATOPE 10
XMMUH, a TaKke Ha ocHoBe [IpumepHOi mporpaMmbl BOCHHUTaHUS OOYy4aroIUXCsS MPU MOJYYEHHH OCHOBHOIO 0OIEro o0pa3oBaHUS U C y4ETOM
Konnenmuu npenopaBanusi ydyeOHOro npeamera «XuMus» B oOpa3oBaTellbHbIX opraHuzauusax Poccuiickoit denepannu, peaqu3yrolliX OCHOBHBIE
obmieoOpazoBarenpHbie TporpaMMmel (yTB. Pemennem Komnernn Munnpocsemenus Poccun, mpotokon ot 03.12.2019 N TIK-4BH).

OBLIASA XAPAKTEPUCTUKA YYEBHOT O IPEJIMETA «XUMUS»

Bknag yuebHoro npenmera «XuMus» B JOCTHXEHHE II€JIeil OCHOBHOTO 00Iero odpa3oBaHus OOYCIOBJIEH BO MHOTOM 3HAUYCHHEM XHMHYECKOM
HAayKH B IO3HAHUM 3aKOHOB IIPUPOJIBI, B PA3BUTHHU MPOU3BOIUTEIBHBIX CHJI OOIIECTBA M CO3/IaHMH HOBOW 0a3bl MaTepPHUAIBHOM KYJIBTYPBI.

XuMHSI KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK PaclpoCTpaHUiIa CBOE BIUSHHE HAa BCe 00JaCTH YEJIIOBEUECKOro CYIIECTBOBAHMUS, 3a/1ala HOBOE
BUJICHHE MHpa, CTala HEOThEMJIEMBIM KOMIOHEHTOM MHPOBOW KYJIBTYPHI, HCOOXOJMMBIM YCIIOBHEM JXH3HH OOINECTBA: 3HAHWE XHMHUH CIY)KUT
OCHOBOM 11 POPMHUPOBAHUS MUPOBO33PEHUS YEJIOBEKA, €r0 MPEICTABICHUI O MaTepUAIbHOM €IMHCTBE MHpPA; BAXKHYIO POJIb UTPAIOT (popMupyeMbie
XMMHUEH IPEeJCTaBICHUS O B3aUMOIPEBPAILCHHUAX SHEPrHMU W 00 SBOJIIOIHMH BELIECTB B IPHUPOJC; COBPEMEHHAs XMMHS HalpaBlIeHa Ha PELICHHUE
r7100aIbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPHEBOM, YHEPreTUUECKOM, MHUIIEBOW M HKOJOTHYECKOH 0€30MacHOCTH, MpolieM
3paBOOXPAHCHHUSI.

B ycnoBusx Bo3pacTaromiero 3Ha4eHHs XHMHUH B KH3HH OOIIECTBa CYIIECTBEHHO MOBBICHJIACH POJIb XUMHUYECKOro oOpa3oBaHus. B mmane
COIMAJIM3allMH OHO SBJISIETCS] OTHUM U3 YCIIOBHH (POPMHUPOBAHUS UHTEIUICKTA TMYHOCTH M TAPMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMeHHOMY YeJIOBEKY XUMUYECKHE 3HaHUSI HEOOXOIUMBI ISl TPUOOPETEHHS OOLIEKYIbTYPHOTO YPOBHSI, TO3BOJISIONIETO YBEPEHHO TPYAUTHCS B
COIIMYME M OTBETCTBEHHO y4acTBOBAaTh B MHOT'OOOPA3HOW KM3HM OOIIECTBA, /ISl OCO3HAHUS BaXKHOCTH Pa3yMHOTO OTHOIICHHS K CBOEMY 37I0POBBIO H
3IOPOBBIO JIPYTUX, K OKPY)KAIOLIEH NMPHUPOTHON cpere, Ui TPaMOTHOTO TMOBEJCHUS NMPU HCIOIB30BaHUHM PA3TMYHBIX MATEPHAIOB M XHUMHYECKHUX
BEIIIECTB B TIOBCETHEBHOM )KU3HHU.

XuMudeckoe 00pa3oBaHHE B OCHOBHOHM IIKOJIE SIBISIETCSI 0A30BBIM IO OTHOLICHUIO K CHCTEME OOINEro XMMH4YEecKoro odpasoBanus. [lostomy Ha
COOTBETCTBYIOLIEM €My YPOBHE OHO pealu3yeT NpHUCylIHe OOLIeMy XHMHYECKOMY OOpa30BaHHUIO KIIOUEBbIE LEHHOCTH, KOTOpBIE OTPa)KaroT
rOCyJIapCTBEHHbIE, OOIIECTBEHHBIE W MHIAMBHyaJbHBIE MOTPEOHOCTH. DTUM ONpEAEIseTCs CYIIHOCTh OOIIeH cTpaTernu OOy4eHUs, BOCIIUTAHUS U
pa3BUTHs 00yUaIOIIKUXCSI CPEJICTBAMH YUEOHOTO MpeaMeTa «XUMUSI».

N3yuenmne mpenmera: 1) crnocoOCTBYeT peanm3anuy BO3MOXHOCTEH Ui CaMOpa3BHTHS M (OPMHUPOBAHUS KYJIBTYPHl JUMYHOCTH, €€ OOmer u
(GyHKLIMOHANBHON TPaMOTHOCTH; 2) BHOCHT BKJIaJd B (OPMHUPOBAHUE MBIIUIEHUS U TBOPUYECKUX CIOCOOHOCTEH MOAPOCTKOB, HABBIKOB HX
CaMOCTOSITENIFHOW Y9eOHOH MesTeIbHOCTH, SKCTIEPUMEHTAIBHBIX U HCCIIEIOBATEILCKUX YMEHHH, HEOOXOIMMBIX KaK B IIOBCEHEBHOW JKU3HU, TaK U B
npodecCHOHANBHON AEATENbHOCTH; 3) 3HAKOMUT CO CHEIM(PUKONH HAyYHOr'O MBILIUICHUS, 3aKJIaJbIBAa€T OCHOBBI LIEJOCTHOTO B3IUIAJa Ha €IUHCTBO



NPUPOIBI M YEIIOBEKA, SBISETCS OTBETCTBCHHBIM ASTAalioM B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOW TPAMOTHOCTH IOJIPOCTKOB; 4) CIocoOCTBYeT
(OpMHPOBAHHIO LIEHHOCTHOI'O OTHOLIEHMS K €CTeCTBEHHO-HAyYHBIM 3HAaHUSM, K NPUPOJE, K YeJIOBEKY, BHOCUT CBOH BKJIaJ B 3KOJIOIMYECKOE
o0pa3oBaHHUE MIKOJIbHUKOB.

Ha3Bannble HampaBieHHs B OOYYEHHMM XHMMHUU OO0€CIEUMBAIOTCSA CHEUU(UKON conepXkaHHUs NpeaAMeTa, KOTOPbIM SBJISETCS MeJarorudyecku
aJlaNTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKHU XMMHH Ha ONpeAesIEHHOM 3Tare e€ pa3BUTHS.

Kypc xvuMuu 0CHOBHO# HIKOJIBI OPUEHTUPOBAH Ha OCBOCHHE 00YYAIOIIUMKCS OCHOB HEOPTaHWYECKON XUMHUHM M HEKOTOPBIX MOHATUN U CBEICHHH 00
OTJENIbHBIX 00BEKTaX OPraHUYECKON XUMUH.

CrpykTypa cozmepkaHus mnpeameTra cOpMHpPOBaHA Ha OCHOBE CHCTEMHOTO IMOJAXOAa K ero usydeHuto. CojepikaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUI O XMMHYECKOM 3JIEMEHTE M BELIECTBE M CHCTEMBbl NOHATUH O XMMHUYECKOW peakiuu. OOe 3T CUCTEMbl CTPYKTYpPHO OpPIaHHM30BaHbI IO
IIPUHIUIY II0CJIEJOBATEIbHOIO Pa3BUTHU 3HAHMM HAa OCHOBE TEOPETUYECKUX IPEIACTABICHUN PAa3HOrO YPOBHS: aTOMHO-MOJIEKYJIAPHOIO YYEHHUS Kak
OCHOBBI BCEr0 €CT€CTBO3HaHUsA, ypoBHs [lepnoguueckoro 3akoHa [[. M. MenzeneeBa kak OCHOBHOTO 3aKOHA XMMHH, YYEHHA O CTPOCHMM aTOMa M
XMUMUYECKON CBSI3M, MPEJCTABICHUI 00 AJIEKTPOIMTUYECKON AMCCOIMALMU BEIIECTB B pacTBOpax. TeopeTHueckue 3HAHUS paccMaTpUBAIOTCS Ha
OCHOBE AMIIMPHUYECKHU IOJIyYEHHBIX M OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS IOCIEN0BATEIbHO OT OJHOTO YPOBHS K JIPYrOMY, BBINOJNHAS (DYHKLIHU
OOBSICHEHUS U IPOTHO3UPOBAHMS CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEH MPAKTUYECKOT0 MPUMEHEHUS U OJTY4YEHUS H3y4aeMbIX BEIIECTB.

Takast opraHuzanusi colepXaHHMs Kypca CIIOCOOCTBYET INpPEACTaBICHUI0 XUMHUYECKOM COCTABIIAIOLICH HAaydyHOHW KapTHHBI MHpa B JIOTHKE €€
cucTeMHOU npupoabl. Tem cambpiM oOecrieunBaeTcsi BO3MOXKHOCTh (DOPMUPOBAHHS Yy 00YYAIOIIMXCS LIEGHHOCTHOTO OTHOIICHUS! K HAYYHOMY 3HAHHIO U
METOJIaM TI03HAHMs B HayKe. BaXHO Takke 3aMETUTh, UTO OCBOCHHE COJEPIKaHUA Kypca MPOUCXOAUT C IIPUBJICYCHUEM 3HAHUN U3 paHEe N3Y4YCHHBIX
KypcoB: «Oxpyxaromuii Mup», «buosnorus. 5—7 knacces» u «®Pu3uka. 7 Kiacey.

HEJIN U3YYEHUSA YYEBHOI'O NIPEIMETA «XUMMUS»

K mnHampaBneHuro mnepBOCTENIEHHONW 3HAYMMOCTH TPH peaju3aluyd 0o0pa30oBaTeNbHBIX (YHKIHMHA TmpeaMera «XUMUS» TPAJAULIUOHHO OTHOCAT
(dbopMHpOBaHNE 3HAHUI OCHOB XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTUYECKON JIEATEIHHOCTH YeI0BeKa U KaK OJIHOTO
13 KOMIIOHEHTOB MUPOBOM KYJIBTYpHL. 3ajaya MpeaMeTa COCTOUT B (POPMUPOBAHUH CHCTEMBl XUMHUECKUX 3HAHUNA — BaKHEWIHNX (PaKTOB, MOHATHH,
3aKOHOB U TEOPETUYECKUX TMOJOKEHHUM, MOCTYMHBIX OOOOLICHHH MHpPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKH, 3HAHUH O HAYYHBIX METOax
M3YUYEHHSI BEIIECTB U XMMUYECKHUX PEaKIii, a Takke B (GOPMUPOBAHUU U PAa3BUTHUH YMEHHUHN U CIIOCOOOB JESITEILHOCTH, CBA3aHHBIX C TUIAHUPOBAHUEM,
HaOJIOCHUEM U ITPOBEACHUEM XUMHUYECKOTI0 SKCIIEPUMEHTA, COOJI0IEHUEM MTPaBUII 0€30IacHOr0 00palleHHs ¢ BEIECTBAMU B IIOBCEAHEBHOM KHU3HH.

Hapsiny ¢ 5TuM nenu u3ydeHHs MpeaMeTra B MpOorpaMMe YTOYHEHBI W CKOPPEKTHPOBAHBI C YUETOM HOBBIX NMPHOPHTETOB B CHCTEME OCHOBHOTO
obmero obpazoBanus. CerogHs B 00pa3oBaHMM 0CO00 3HAUYMMOMN MPU3HAETCS HANPABICHHOCTh OOYUYEHHUS HA pa3BUTHE U CaMOpa3BUTHE JIMYHOCTH,
dbopmupoBaHre €€ MHTEIJIEKTa U 00mIel KynbTypbl. OOydeHHe YMEHHUIO YYUTHCA U MPOAODKATh CBOE OOpa3OBaHME CAMOCTOSITEILHO CTAHOBHTCS
OJTHOM M3 BakHEHIINX (QYHKIMN y4yeOHBIX MPEIMETOB.

B cBs3u ¢ 3TUM IpU M3ydeHUHU NpeaMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOIIEe 3HaU€HNE IPUOOPEIHN TaKUe LeH, KaK:



(opMUpOBaHKE UHTEIIEKTYaJIbHO Pa3BUTOMN IMYHOCTH, FTOTOBOM K caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHSTHIO PEIICHUH,
CHOCOOHOM alaTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU;

HAIPaBIEHHOCTH OOYYEHHUS HA CUCTEMATUYECKOE MPUOOIICHUE YYaIIUXCsl K CAMOCTOSITENIbHOM MO3HABATEIbHON AESTeIbHOCTH, HAyYHBIM METOIaM
MO3HaHUs, POPMHUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMMUH,

o0ecreyeHne yCIOBHiA, CIOCOOCTBYIONIUX MPUOOPETCHHUIO O0YJIAOIIIMMHUCS OTBITA Pa3HOOOPA3HOH IeATETHPHOCTH, TO3HAHUS U CAMOIIO3HAHMUS,
KJTFOUEBBIX HABBIKOB (KIFOUYEBBIX KOMIIETEHIINH ), HIMEIOIINX YHHBEPCATHHOE 3HAUCHHE JIJISl Pa3JIMYHBIX BUIOB JCSITEIBHOCTH;

(dbopMupoBaHre yMEHUN OOBSACHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOLIET0 MUpPa Ha OCHOBAHUM 3HAHUM U OIBITA, MOJYYEHHBIX IPU U3YYECHUU
XUMHUH;

(dopmMHpoBaHUE Y 00YHaIOIMXCS TYMAHUCTUUECKUX OTHOILIECHHUH, TOHUMAaHUS IEHHOCTH XUMUYECKUX 3HAHUHN JIJIs1 BBIPAOOTKHU 3KOJIOTMUECKU
1es1eco00pa3HOro MOBeACHUs B ObITY U TPYAOBOH AESITENIBHOCTH B LIEJISIX COXPAaHEHUs CBOETO 3/J0OPOBbS M OKPYKaIOLIeH MPUPOTHON Cpeibl;

pa3BUTHE MOTHBAIIUH K 00YUEHHIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHUS 00IIIEYETIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQHIIS U HANIPABICHHOCTH JalbHEHIIEr0 00yueHHUs.

MECTO YYEBHOI'O IIPEMETA «XUMHUS» B YHEBHOM IIVIAHE

B cucreme obmiero oOpazoBaHus «XUMHs» NpU3HAHA O0SA3aTENbHBIM YYEOHBIM TPEAMETOM, KOTOPBI BXOAWUT B COCTaB IMPEIMETHOH O0O0JIacTH
«EcTecTBeHHO-Hay4YHbIE IPEAMETHD.
Y4eOHbIM MJIaHOM Ha €€ u3yyeHue oTBeAeHO 136 yueOHBIX 4acoB — 10 2 4. B HeJIeN0 B 8 U 9 KjaccaXx COOTBETCTBEHHO.

COJEPKAHUME YYEBHOI'O ITPEJIMETA

8 KJIACC

IlepBoHauabHBbIe XUMHYECKHE IOHATHS

[Tpeamer xumuu. Ponbs Xxumun B )xu3HM yenoBeka. Tena u BemecTBa. Pu3nueckrue CBOWCTBA BEIECTB. ArperaTHoe cocTtosiHue BemiecTs. [lonstue o
METO/ax MO3HAaHUsI B XUMUU. XUMUS B cUCTeMe HayK. YucThie BemecTBa M cMecH. CriocoOBl pa3esieHust CMeceil.

ATOMBI U MOJIEKYJIBl. XUMHYECKHE 3JIeMeHThl. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. [IpocThie U cioXkHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckas ¢popMyna. BaaeHTHOCT, aTOMOB XMMHUYECKUX 3JEMEHTOB. 3aKOH MOCTOSHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aTOMHas Macca.
OtHocuTeNnbHas MOJIEKyJIsIpHas Macca. MaccoBas 1011 XMMUYECKOTO 3JIEMEHTa B COEJUHEHUU.



Ou3nyecKue M XUMUYECKUE SBICHMs. XUMUYECKas peakuuss U e€ NpU3HAaKU. 3aKOH COXpPAHEHUS MacChl BEUIECTB. XHMMHUYECKUE YypaBHEHHUS.
Knaccudukanus XuMruueckux peakiuii (CoOeTuHEHMs, pa3ioKeHHs, 3aMeIleHUsI, OOMEHa).

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, ¢ MpaBuiIamMHu paboThI B JIaOOpaTOpUH U NMpUEMaMu 0OpalieHus ¢ J1a00paTOPHBIM
00OpyZ0BaHUEM; U3YUYEHHE U ONucaHue (U3NYECKUX CBOHCTB 00pa3lOB HEOPraHWYECKHX BEILECTB; HaONIOZeHHE (U3UUECKuX (TUIaBICHHE BOCKA,
TasiHUE JIbJla, paCTHpAaHUE caxapa B CTyIKe, KUIIEHHUE U KOHJAEHCAllUsi BOJbI) U XUMUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHHE MEIHOW IPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHUCJIOTOM) SIBJICHWH, HAOJIOJEHHWE M ONHMCAaHUE NPU3HAKOB NPOTEKAHMS XUMHUECKUX peakuuil (pa3iokeHue caxapa,
B3aUMOJICHICTBHE CEPHON KHUCJIOTHI ¢ XJIOpUIOM Oapwusi, paznoxeHue ruapokcuna meau(ll) mpu HarpeBaHuu, B3amMOCHCTBUE KeJi€3a C PACTBOPOM
comu menu(Il)); n3ydenue cnocoOOB pasneneHus cMecedl (C MOMOLIbI0 MarHuTa, (UIBTPOBAaHWE, BHIIAPUBAHKE, NUCTWLIAIMSA, XpoMmarorpadus),
MIPOBEJICHUE OYHCTKHU IMOBAPEHHOM COJIM; HAOJIIO/IEHUE U ONMCAHHUE PE3YyIbTaTOB IPOBEACHUS OIbITA, WILIIOCTPUPYIOLIEr 0 3aKOH COXPaHEHHS] MacChl,
CO3/1aHHE MOJIEJIEN MOJIEKYI (I1apOCTEPHKHEBBIX ).

BaskHeiilmue npeacTaBuTe/ M HEOPraHUYECKHUX BelIECTB

Bo3ayx — cmech ra3os. CocrtaB Bo3ayxa. Kuciaopog — aneMeHT M mpocToe BemiecTBo. HaxoxaeHue Kucioponaa B mpHpoje, (pU3ndeckue u
XUMHUYEcKHe cBoMcTBa (peakuuu ropenusi). Oxcunpl. [lpumenenune kucnopoga. CrocoObl MOIydeHus: KUCI0po/ia B TJaOOPaTOPUH U MPOMBIIUIEHHOCTH.
Kpyrosopot kucnopona B npupojae. O30H — ayutoTponHas MOJU(pHUKAIH KUCIOPO/a.

TernoBoit 3pdexT XUMHUYECKON peakluuu, TEPMOXHMHUYECKHE YypaBHEHHs, 3K30- M OSHIOTEPMHUYECKHE peakuuu. TOIuIMBO: yroib W METaH.
3arps3HeHne BO3/lyXa, YCUICHHE TApHUKOBOTO 3(dexTa, pazpyiieHne 030HOBOTO CIIOSI.

Bogopon — anemeHT u mpoctoe BemiecTBO. Haxoxaenue Bojopoja B mpupoje, pusmueckre U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nostydeHusi. Kuciorsl u coun.

KonudecTBo BemecTBa. Mok, MossipHast Macca. 3akoH ABoraapo. MoispHbiii 00bEM ra3oB. Pac4éTsl Mo XUMHUYECKUM YPaBHEHHSIM.

®usnueckue cBolicTBa BOABL. Bojga kak pactBopurenb. PacTBopsl. HachlllleHHBIE M HEHACBILICHHBIE PAacTBOpPBL. PacTBOpMMOCTH BELIECTB B
Bojie.MaccoBas 101 BELIECTBA B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUsA. Poab pacTBOPOB B MPUPOJE U B KU3HU yeaoBeka. Kpyrosopor
BOJIbI B IIpUpO/JIE. 3arpsa3HeHHE MPUPOAHBIX BoA. OXpaHa U OYMCTKa PUPOIHBIX BOJ.

Knaccudukanus Heopranndeckux coenuHeHuil. Oxcunsl. Knaccudukanus okcuaoB: coneodpasyroiniue (OCHOBHBIE, KUCIOTHbIE, aM(OTepHbIE) U
HecoseoOpa3yrone. HomeHkiaTypa OKCHIOB (MEXAyHapoJHas W TpuBHaibHas). dusndeckne M XWMHUYECKHE CBOMcTBa OKCHaOB. [lomydenue
OKCHU/JIOB.

OcHoBanus. Knaccudukanus ocHOBaHMI: MIENOYM M HEpPACTBOPUMbIE OCHOBaHMs. HoMeHKkIaTypa ocHOBaHUH (MeXIyHapoAHas U TPUBHAJIbHAs).
Pu3nyecKue 1 XMMUYECKUE CBOMCTBAa OCHOBAaHUM. [loyuyeHre OCHOBaHHU.

Kucnotsl. Knaccuduxanus kucnor. HomeHkiaTypa KucioT (MexayHapoAHasl U TpuBHajibHas1). PU3NYECKUE U XMMUYECKHE CBOMCTBA KUCIOT. Psin
aktuBHocTH MeTauioB H. H. bekerosa. [lonyyenue kucmuor.

Comu. Homenknatypa cosneid (MexayHapoaHasi M TpuBHANIbHAS ). DU3HUecKue U XUMUUECKUe CBOiCTBa coieid. [lonmydyenue comneit.

I'enetnueckas cBA3b MEKAY KilacCaMU HEOPTaHUYECKUX COECTUHEHUM.

XUMUYECKUH 3KCIIEPUMEHT: KaueCTBEHHOE ONpEeJIeIeHHE COJIEpKaHusl KUCIOpOoa B BO3/lyXe; MOJydyeHue, coOupaHue, pacrio3HaBaHue U U3ydeHUe
CBOWCTB KHCJIOpOAa; HaOJIIOJEHUE B3aMMOJICHCTBHS BEIECTB C KHCIOPOJOM M YCIOBHS BO3HMKHOBEHHUS M TNpEKpalleHHs TopeHus (moxapa);



O3HAKOMJICHHE ¢ 00pa3llaMH OKCHJOB M OMHUCAaHWE MX CBOWCTB; MOJIy4eHHE, COOMpaHue, paclio3HaBaHUE W U3YYCHUE CBOMCTB BOAOPOJA (TOPEHHE);
B3anMo/ieiicTBue Bogopona c¢ okcugoMm meau(Ill) (Bo3MOXKHO HCIONB30BaHHE BUACOMATEPHANIOB); HAONIOEHHE OOpPAa3IOB BEUIECTB KOJIUYECTBOM
1 Monp; uccenoBanne OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PACTBOPUMOCTHIO; TIPUTOTOBIICHHE PACTBOPOB C OMPENEIEHHON MacCOBOM
JoNiel pacTBOPEHHOTO BEIIECTBA; B3aMMOJACHCTBHE BOABI C MeTaulaMH (HAaTpUEM M KalblueM) (BO3MOXXHO HCIIONH30BAHUE BHIEOMATEPUATIOB);
OTIpeIeTICHUE PACTBOPOB KUCIOT U IICJIOYEH C MOMOIIBI0 WHIWKATOPOB; MCCIECIOBAHHE OOPA3I[0OB HEOPTAaHWYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB;
HaO0JII0/IeHNEe U3MEHEHUS] OKPACKU WHAMKATOPOB B PacTBOpax KHUCIOT U Ienoueii; n3yueHue B3aumosaeiicteusa okcuaa menu(ll) ¢ pactBopom cepHoit
KHCJIOTBI, KHCJIOT C METAJUIaMU, PeaKIIui HEUTpaIU3aIliy; MOTyIeHHE HEPACTBOPUMBIX OCHOBAaHHM, BRITECHEHHE OJTHOTO METajlIia IPYTrUM U3 pacTBopa
COJIM; pEUIEHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 M0 TeMe «BakHelue Kiacchl HEOPraHMUYECKUX COCTUHEHUI.

epuoauueckuii 3axkon u Ilepuonnueckas cucrema xumudeckux djiemenToB [[. U. MengesieeBa. CTpoenue aTroMoB. XUMUYeCKasi CBSA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBIC PEaKIMHU

[lepBble MONBITKU KJIAacCU(PUKALNNA XUMHUUECKHUX 3JIEMEHTOB. [IoHSATHE O Irpynmax CXOIHBIX 3JIEMEHTOB (ILEIOYHbIE U IIETI0YHO3EMENbHbIE METAJIbI,
TaJIOT€HBI, MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3ytoT aM()OTEpHBIE OKCUIBI U TUIPOKCHIBI.

[lepuonuueckuii 3akoH. Ilepuognyeckas cucrema xumudeckux symeMmeHToB Jl. M. MenneneeBa. Koporkonepuoanas u aIMHHOTIEpHOIHAS (DOPMBI
Ilepuonnueckoi cucreMbl xuMmudeckux diaeMeHToB JI. M. Menneneesa. Ilepuoasl u rpynmnel. GU3HMYECKUN CMBICI HOPSAKOBOIO HOMEPA, HOMEPOB
MIEPUO/JIA U TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX siiep. M3oTonbl. Dnexktponsl. CTpOeHHE 3IEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XMMUYECKUX JIEMEHTOB
[Tepuonnueckoit cucremnl /. I. MennaeneeBa. XapakTepuCTHKa XHMHYECKOrO 3JIeMEHTa 1o ero nojoxeHutro B Ilepuommueckoit cucreme /JI. U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHMs paJiiyca aTOMOB XMMHMUYECKUX 3JIEMEHTOB, METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO IpylnnaM U MEpUOIaM.
3nauenue [lepuoamueckoro 3akona u Ilepuoanmdeckoil cUCTEMbl XMMHUYECKUX 3JIEMEHTOB JUIsl pa3BUTUs Hayku U npaktuku. . . MenneneeB —
YUEHBIN U TPaKIaHUH.

Xumuueckas cBsi3b. KoBasieHTHas (MOJIsIpHAst U HETIOJISIpHAs) CBSI3b. DJIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX 3JIeMEHTOB. IOHHas CBSI3b.

Crenensb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEbHBIE peakiuu. [Iporecchl okucnenus u BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUYECKUHN IKCIIEPUMEHT: W3yueHHe 0Opa3IloB BEIIECTB METAUIOB U HEMETAJIJIOB; B3aMMOJIEUCTBHE THIPOKCUIA IIMHKA C PACTBOPAMH KUCIOT U
miesnioueld; MpOBEJCHUE OMNBITOB, WJUTIOCTPUPYIOUIMX MPUMEPhl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKlui (FOpEeHHE, PEeaKIuu pasoKeHus,
COCTMHEHUS).

MesknpeaMeTHbIE CBSI3U

Peanu3zanus MeXIpPEIMETHBIX CBSA3CH MPH W3YYCHUH XHMHH B 8 KJTacce OCYIIECTBIISCTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U IOHATHUH, SIBJSIOMINUXCSA CUCTEMHBIMU ISl OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO611me ecTeCTBEeHHO-HAyYHbIC TIOHITHS: HAYYHBINA (PaKT, TUTIOTE3a, TEOPHUS, 3aKOH, aHAJIU3, CUHTE3, KJIacCU(UKAIUs, TIEPUOTUIHOCTh, HAOIOICHHE,
SKCIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: MaTepusi, aToM, JIEKTPOH, MIPOTOH, HEUTPOH, MOH, HYKJIHJ, W30TOMBI, PAIUOAKTHUBHOCTh, MOJIEKYJa, dJIEKTPUUECKHUN 3apsij, BEIIEeCTBO,
TeJ0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBa, a3, (PM3MYECKUE BEIHMUMHBI, €AMHHIIBI U3MEPEHHUs, KOCMOC, TUTaHETHI, 3BE3/1b1, COHIIE.



buonorust: porocunTes, npixanue, ouochepa.
I'eorpadusi: atmocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TIOPOJIBI, TOJIE3HBIC UCKOTIAEMbIE, TOTLUTUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO M XUMHMYECKas peakuust

[Tepuonnueckuii 3akoH. [lepuognueckas cucrema xumudeckux snemeHToB J[. M. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOWMCTB XMMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kalus, KaJbLMS M HMX COCAUHEHUNM B COOTBETCTBHM C IIOJOKECHUEM JJIEMEHTOB B
[lepunonnueckoi cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUJbI XUMUYECKOU CBSI3U. TUIBI KPUCTAIUIMYECKUX PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUMA KPUCTALTMYECKOU
PEMETKN U BUJIA XUMUYECKOH CBSI3H.

Knaccudukanust 1 HOMEHKIATypa HEOPraHUYECKUX BEMIeCTB (MEXKIYHApOIHAS U TPUBHAIbHAS ). XMMHUYECKHE CBONCTBA BEIIECTB, OTHOCSIINXCS K
Pa3JINYHBIM KJacCaM HEOPTraHWYECKHUX COCIMHEHMM, FTEHETUYECKas CBSI3b HEOPraHMYECKHUX BEILECTB.

Knaccudukanuss XMMHUYECKUX PEaklUUid MO Pa3MUYHBIM IMpU3HAKaM (TI0 YHUCIYy M COCTaBy y4YacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY
3¢ (deKTy, M0 U3MEHEHHIO CTETICHEeW OKHMCIEHUS XMMHUYECKHUX 3JIEMEHTOB, MO0 0OpaTUMOCTH, MO YYaCTHIO KaTallu3aTtopa). DK30- U SHIO0TEPMHUYECKHE
peakuu, TepPMOXUMHUYECKUE YPABHECHMUS.

[lonatue o ckopocTH xumuyeckoil peakuuu. [loHsTHE 00 00paTUMBIX M HEOOPATUMBIX XUMHYECKHX peakuusx. [IoHATHE O TOMOTeHHBIX M
reTEPOreHHBIX peakuusx. [lonsaTue o XumMudeckom paBHOBeCUU. PaKTOPHI, BIUAIOIINE HA CKOPOCTh XMMUUYECKOM PEaKIUU U IIOJI0KEHUE XUMUYECKOTO
paBHOBECHS.

OKHUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLUH, AJIEKTPOHHBIA OalaHC OKUCIHUTENbHO-BOCCTAHOBHUTENBbHOM peaknuu. CocTaBlieHHE ypaBHEHUN
OKHCJIUTETHbHO-BOCCTAHOBUTENIBHBIX PEAKIINI ¢ UCIOIB30BaHUEM METO/Ia SJIEKTPOHHOTO OanaHca.

Teopust 37EKTPONUTUYECKON JUCCOLMANMHU. OJIEKTPOJIUTHI M He- 3JIEKTpoiuThl. KaTnoHbl, aHMOHBL. MexXaHW3M JAMCCOLMALIMM BEIIECTB C
Pa3TUYHBIMH BHJIaMU XUMHYECKOH cBsi3u. CTeneHs nucconuanyu. CUIbHbIC U Cl1a0ble JIEKTPOIUTHI.

Peakumu nonHoro oOMeHa. YCIOBHs MPOTEKAaHUS peaKIMii MOHHOTO OOMEHa, MOJHBIE W COKpAIlEHHBIE MOHHBIC YpaBHEHHUs peakiuii. CBoiicTBa
KHCIIOT, OCHOBAaHUHU U COJIEH B CBETE MPENCTaBICHHM 00 AJIEKTPOIUTHYECKON nucconnanuu. KayecTBeHHbIE peakuu Ha HOHBL. [loHsATHE O ruApoNn3e
COJICH.

XUMUYECKUN DKCIIEPUMEHT: O3HAKOMIIEHHE C MOZEISAMM KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — META/UIOB M HEMETAJIOB
(rpaduTa u anMasa), CJIOKHBIX BEIIECTB (XJIOpHIa HaTPHsl); UCCIEA0BaHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peakluu OT BO3/IEUCTBUS Pa3IMUYHbIX
(bakTOpOB; HCCIEI0BaHUE IEKTPONPOBOAHOCTH PACTBOPOB BEILIECTB, Mpoliecca JUCCOLMALMU KUCIIOT, HIeIo4Yei 1 coneil (BO3MOXKHO UCIOIb30BaHHE
BUJICOMATEPHUAIIOB); MPOBEICHNUE OIBITOB, WUTIOCTPUPYIOLINX NPU3HAKU MPOTEKaHUs peakluil MOHHOro ooMeHa (oOpa3oBaHHE OcCajiKa, BbIIEICHHE
ra3za, oOpa3oBaHHE€ BOJIbI); OMBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKINil (TOpeHHe, Peakuu pa3IoKeHUs,
COEJIMHEHUs ); pacliO3HaBaHNE HEOPTraHNYECKHUX BEIIECTB C MOMOIIbIO KAUYECTBEHHBIX PEAKIIUI Ha HOHBI; PEelIeHHe HKCIIEPUMEHTAIbHbBIX 3a/1a4.

HeMmeTrasiibl M UX COeAUHEHUS



OOmmas xapakTepucThka rajaoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble CTeNeHH oKuciaeHus. CTpoeHue U (uU3MUecKHe CBOICTBa
MPOCTBIX BEIIECTB — TallOTeHOB. XHMMHUYECKHME CBOWMCTBa Ha MpUMEpe XJopa (B3aUMOACWCTBHE C MeETalUIaMH, HEMeTalllaMH, IIe04aMu).
Xnoposogopo. CosnsiHas KUCIOTa, XUMUYECKUE CBOWCTBA, MONTY4YEHHE, IpUMEHEHue. JleficTBue Xjopa U XJIOpPOBOJOPOAAa HA OPraHM3M YeJIOBEKa.
Baxkneimune Xopuasl ¥ MX HaX0XKIECHNE B IPUPOJIE.

O61as xapakrepuctuka 31eMeHToB VIA-rpymmbl. OcoOOEHHOCTH CTPOEHUS! aTOMOB, XapaKTEPHbIE CTENIEHN OKHCIICHUSI.

Crpoenre u ¢u3nyeckue CBOMCTBAa MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJJIOTPONHBIE MOAM(HUKAIMN KUCIOPOAAa U Cepbl. XUMHUYECKHUE
cBoiicTBa cepbl. CepoBOIOpOA, CTpOEHHUE, PU3NYECKUE U XUMHUYecKHue cBoicTBa. OKCHIBI Cepbl KaK MPEACTaBUTEIN KHUCIOTHBIX OKCHAOB. CepHas
KHCJIO0Ta, (pU3nyecKkue U XUMHUYECKUE CBOMCTBA (00IIME KaK MpeACTaBUTENs Kilacca KUCIOT U cnenuduueckue). XMMUYECKHE Peakiiy, JIeKallue B
OCHOBE MPOMBIIUIEHHOIO crocoba mojydeHusi cepHoi kuciothl. [Ipumenenue. Conu cepHOW KHCIOTHI, KAUECTBEHHAs peaklus Ha Cylb(aT-HoH.
Haxoxnenue cepsl U €€ coelMHEHHM B mpupoae. XUMHUECKOE 3arpsi3HEHHE OKPYKAIoIIeH cpedbl COCNMHEHHSIMU Cepbl (KHCIOTHBIC TOX[IH,
3arps3HEHUE BO3/yXa M BOJIOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS.

OOmras xapakTepucTHKa 3JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS aATOMOB, XapaKTEPHBIE CTEIICHH OKUCIICHHS.

A30T, pacripocTpaHeHHe B Ipupoe, puanueckre U Xumuueckue cBoiictea. Kpyropopor a3ora B npupojae. AMMUaK, ero pu3niyeckue 1 XuMu4ecKue
CBOWCTBa, MojiydyeHue W npumeHeHue. Coiau aMMOHHMSA, UX (PU3MYECKHE W XMMHUYECKUE CBOMCTBA, MpuMeHeHHe. KauecTBeHHas peakuus Ha HOHBI
aMMOHHUS. A30THasl KUCJIOTa, e€ MoJdydeHHe, PU3NYECKUe U XMMHUYECKHe CBOMCTBa (00IIMe Kak MpeACTaBUTENs Kiacca KHCIOT M cHeluduiecKue).
Hcnionb30BaHNe HUTPATOB M COJICH aMMOHHMS B KQ4eCTBE MHHEPAIBHBIX yI0OpeHUil. XMMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIeH Cpeabl COeINHEHUSIMU
a30Ta (KMCIOTHBIE JT0XKH, 3arPsI3HEHNE BO3/1yXa, IOYBbI U BOJOEMOB).

®docdop, amnorponusie Mogudpukanuu Gochopa, pusudeckue u xumudeckue cporicta. Okeun pochopa(V) u dhochopHas kucnora, Gu3HUecKue u
XUMHUYECKHE CBOMCTBa, nosydeHue. Mcnonbp3zoBanue GpochatoB B kauecTBe MUHEPATIBHBIX YIOOPEHHIA.

OO0mas xapakrepucTika 31eMeHToB [V A-rpynmel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbBIE CTENICHU OKHCIICHHUS.

VYrnepon, annoTponHble MOAU(PHUKAIIUHN, pacIpOCTpaHeHHEe B MpUpoe, GU3NYecKrue U XuMuieckue cBoiictBa. AncopOuus. Kpyroopot yriepona B
npupoze. OKCHIIBI yraepona, ux GU3NIecKue U XUMUYECKHe CBOWCTBA, IEHCTBHE HA )KUBbIE OPraHU3MBI, TOJYyYCHUE W TPUMEHEHNE. DKOIOTHYECKHe
npoOsieMbl, cBI3aHHbIE ¢ okcuaoM yraepona(IV); runoresa riodansHOrO MOTEMJICHHS KIIMMATa; MapHUKOBBINA 3G dekT. YroapHas KUCIOTa U e€ Coly,
X (U3MYecKre W XMMHUYECKHE CBOMCTBA, MONyueHHE W MpuMeHeHue. KauecTBeHHast peakiys Ha KapOOHAT-HOHBI. lcmonp3oBaHue KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEJICKOM XO3sIICTBE.

[lepBoHayasibHblE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIMHEHUSX yriepoaa (MeTaH, 3TaH, ATWIEH, alleTUJIEH, 3TaHOJ, TJIMLEPHH,
yKCycHas kuciora). MIx coctaB u xumuueckoe crpoenue. IloHsaTre o OMOMOrnuecky BaXKHbIX BEIIECTBAX: XKHpaX, OelKax, yrieBoJax — U UX POJIU B
KHU3HU YeJoBeKka. MarepranbHOE €IUHCTBO OPraHMUECKUX U HEOPraHUYECKUX COCTUHEHH.

Kpemuuii, ero ¢gusnueckue u XMMHUYECKHE CBOMCTBa, MoyuyeHHe U npuMeHeHue. CoeMHEeHus: KpeMHHs B npupoje. OOuie npeacTaBieHus oo
okcuzae kpemMHus(IV) u xpemuueBoil kuciaore. CuIMKaThl, UX HCIOIb30BaHUE B OBITY, MEIMIIMHE, MPOMBIIUIEHHOCTH. BakHelne cTpouTenbHbIE
MaTepHallbl: KepaMHuKa, CTEKJIO, IIEeMEHT, 0eToH, xene300eToH. [Ipo0iaembl 6€30MacHOro NCHOIb30BAHUS CTPOUTEIBHBIX MaTEPHUAJIOB B TIOBCEIHEBHON
KU3HU.



XUMHUECKUH SKCIIEPUMEHT: U3ydeHHE 0Opa3IloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJISTHOM KHCIIOTHI; POBEIEHUE KA4eCTBEHHBIX PEAaKIMH Ha
XJIOPUI-UOHBI U HAOIOIEHUE MPU3HAKOB UX MPOTEKAHUS; OMBIThI, OTpakaromue GU3NYECKue U XUMUYECKHEe CBOMCTBA TaJOT€HOB U MX COEIUHEHUN
(BO3MOHO HCIIOJIb30BAaHUE BUICOMATEPHUAIIOB); O3HAKOMIIEHHE C 00pa3llaMy XJIOPUIOB (TaJIOTEHH]IOB); O3HAKOMJICHHE C OOpaslamMu cepbl U eé
COEMHEHUSAMH (BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPHANIOB); HAOJIOJCHHUE Mpoliecca OOYIIMBaHMUS caxapa Moj ACHCTBHEM KOHLIEHTPUPOBAHHOM
CEpPHON KHUCIIOTHI; M3Y4Y€HHE XHMHUYECKHX CBOMCTB pa30aBiICHHONW CEpPHON KHUCIIOTHI, MPOBEIACHHE KAueCTBEHHOM peakuuu Ha cyab(ar-uoH H
HaOJI0ZIeHNe MpU3HaKa e€ NMPOTEeKaHUs; 03HAKOMJIEHHE ¢ (PU3NYECKMMHU CBOWCTBAMHM a30Ta, ¢ocdopa u UX coeAMHEHUI (BO3MOXKHO HCIIOIb30BAaHHE
BUJIEOMAaTEpUaANIOB), oOpa3laMu a30THBIX M (PochopHbIX ynoOpeHuil; monydyeHue, coOMpaHHe, pPaclO3HABAaHUE M H3YUYEHHE CBOWMCTB aMMUAKa;
MPOBEJICHUE KAUECTBEHHBIX PEaKIii HA HOH aMMOHHMS U (pochaT-uOH U U3ydYeHHEe MPU3HAKOB MX MPOTEKAHMsI, B3aUMOACHCTBHE KOHIICHTPUPOBAHHOM
a30THOM KHCIOTHI C MeAbl0 (BO3MOKHO HCHOJb30BaHUE BUICOMATEPUANIOB); M3yUYE€HHE MOjENed KPUCTAIUIMUECKHX pPelETOK anMasa, rpadura,
¢dyepeHa; 03HAKOMIJIGHHE C MPOIECCOM aACOPOIMM PACTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM YITIEM M YCTPOMCTBOM NPOTHUBOrasa; MOJydeHHE,
coOupaHue, paclio3HaBaHUE U W3YUYE€HHUE CBOWCTB YIJIEKHUCIIOTO Ia3a; MPOBEJICHUE KaUeCTBEHHbIX peakluil Ha KapOoHAT- U CUIIMKAT-UOHBI U U3yYEHHE
MPU3HAKOB HMX TMPOTEKAaHUs; O3HAKOMJIEHME C MPOAYKIUEH CHUIMKATHOM MPOMBIIUICHHOCTH; PELIEHUWE HKCIEPUMEHTAJbHBIX 3aJa4 [0 TeMe
«BaxHenye HeMeTaluIbl U UX COEAUHEHUS».

MeTa/ibl M MX COCAUHEHUS

OO01mas xapakTepuCcTHKa XMMHUECKHX 3JIEMEHTOB — METAJJIOB Ha OCHOBaHHUM UX MoJIokeHHs B [lepuoanueckoi cucreMe XUMUYECKUX 3JIEMEHTOB
J.U. MenneneeBa u crpoeHus aromoB. CrpoeHue MeTtaisioB. Meraminyeckas CBA3b M METaJUIMYECKas KpPUCTAJUIMUYECKas pEIIETKA.
DNEeKTPOXUMHUECKUNA psifl HAapsoKeHU MeTaiioB. Pu3nyeckrue U XuMUYeCKHe cBoMcTBa MeTauioB. O01ue crnocoosbl momydyeHus: MeramioB. [lonstue
0 KOPPO3HH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alMTHI UX OT KOoppo3uu. CruiaBbl (CTalb, YyryH, JTIOPAIFOMUHUM, OpOH3a) U UX NMPHUMEHEHUE B OBITY U
MIPOMBILIUIEHHOCTH.

[llenounble mMeTasuibl: nojiokeHue B llepuoanueckoin cucreme xumuueckux sneMeHToB Jl. M. MenneneeBa; CTpoeHUE UX aTOMOB; HAXOXICHHUE B
npupoje. Pusznyeckue U XUMHUECKHE CBONCTBA (Ha mpuMmepe HaTpus W Kanusi). OKCUABI U THIPOKCHABI HaTpus U Kanus. [IpuMeHeHne mienouHbIxX
METAJVIOB M X COCITMHEHUM.

[[{erouHO3€EMENBHBIE METAUIBI MATHUM U KaJdbLui: nojoxeHue B [lepuoanueckoi cucteme xummuueckux siemeHToB /. 1. Menneneesa; ctpoeHue
UX aTOMOB; HaX0XJeHue B npupoje. Ousnueckre U XMMHUYECKHE CBOMCTBA MarHus U Kajplus. BaxHelme coequHeHs Kanblus (OKCHJI, THIPOKCH],
conu). JKEcTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

Amomunnii: nojoxxenne B Ilepuoamueckoit cucreme xumuueckux snemeHToB [. . MenpaeneeBa; cTpoeHue aToMa; HaXOXXIEHUE B TPHUPOJIE.
dusnuecKkre U XMMHUUECKHE CBONCTBA alfOMUHHUSA. AM(OTEpHBIE CBOMCTBA OKCH/A U THUIPOKCH A ATFOMUHHUS.

Kenezo: momoxenue B Ilepuogmueckot cucrteme xumuueckux syemeHToB /[l. M. MeHneneeBa; CTpOo€HME aToMa; HAXOXKICHHE B MPHUPOJE.
duznueckre U XMMHUYECKHe CBOMCTBa kene3a. Oxcuabl, ruapokcuasl u con xenes3a(ll) u sxeneza(Ill), ux coctas, cBOWCTBA U MOTyYEHUE.

XUMUYECKUI HKCIIEPUMEHT: O3HaKOMJIEHHE ¢ 00pa3laMy METaJJIOB U CIUIABOB, UX (PM3MUYECKUMHU CBOMCTBAMU; M3Y4YE€HHE pPE3yJIbTaTOB KOPPO3UU
METaJUIOB (BO3MOKHO HCIIOJIb30BaHUE BHEOMATepUANIOB), OCOOCHHOCTEH B3aMMOJEHCTBHS OKCHIA KalblMsl W HATpUs C BOAOH (BO3MOXKHO
MCIOJIb30BaHNE BUIEOMATEPHANIOB); MCCIEAOBAHUE CBOMCTB >KECTKOM BOJBI; Mpoliecca TOPeHMsl jkeae3a B KHCIopojae (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); TPU3HAKOB MPOTCKAHMs KAYECTBEHHBIX PEAKIMi Ha WMOHBI (MarHus, Kajblus, amoMuHus, nuHka, sxenesa(ll) u xenesa(lll),



meau(Il)); HabnromeHwe W oONHMCAaHWE MPOLECCOB OKPAIIMBAaHUS IJJAaMEHM HWOHAMU HATpHsl, Kajdusl W Kaublus (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpHAIIOB); UCCIIEI0BaHIE aM(pOTEPHBIX CBOMCTB FMAPOKCHIA ATFOMUHMS U THAPOKCHU/IA [IMHKA; PEILICHUE HKCIIEPUMEHTANBHBIX 3a/1a4 110 TeMe
«BaxHenmue MeTauibl U UX COCAUHEHUS.

XMMHSA U OKPYKAOIIAA cpeaa

Hosrle matepuansl u TexHosnoruu. BemiecTBa u MaTepuaibl B IOBCEJHEBHOM JKU3HM YEJIOBEKa. XUMUS U 370pOBbe. bezonmacHoe ncrosib30BaHue
BEIIECTB M XUMHUYECKUX peakuuid B ObiTy. [lepBas momomip Nmpu XMMHYECKHX OXOrax MU oTpaBieHHsX. OCHOBBI 3KOJIOIMYECKOW I'PaMOTHOCTH.
XUMHUYECKOe 3arpsi3HEHNE OKpYy-Karollel cpenbl (mpeaenpHas aomyctumas konueHTpauus semects — [1/1K). Poias XxuMuun B penieHnn 3K0I0rHueckux
npooiem.

IIpuposHbIe HCTOYHUKH YIIIEBOAOPOAOB (YToJib, IPUPOIHBIN I'a3, HEPTh), MPOLYKTHI MX IEPEPaOOTKU, UX POJIb B OBITY U IPOMBIIUIEHHOCTH.

XUMHUECKUH SKCIIEPUMEHT: N3ydeHUe 00pa3i0B MaTepUaJIOB (CTEKIIO, CIUIABbI METAILIOB, IIOJIMMEPHBIC MAaTEPHAIIBI).

MexnpeamMeTHble CBS3U

Peanuzanus MeXnpeaMeTHBIX CBA3EH MPU M3YUYEHUH XMMHUHU B 9 KJlacce OCYIIECTBIISIETCS Yepe3 MCHOIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK U MOHATHH, ABIAIOIUXCA CUCTEMHBIMU I OTAEIBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIMKJIA. Peannsanus MEKIIPEIMETHBIX CBA3CH
IpU U3yYCHUU XUMHUH B 9 Kilacce OCyLIECTBISIETCA Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATUH, TaK M MOHSATHUH, SBISIOMIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO111e ecTeCTBEHHO-HAYYHbIEC OHATHSA: HAYYHBIH (haKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CUHTE3, KiacCcu(UKanus, IepuoANIHOCTb, HAOJIOACHNE,
HKCHEPUMEHT, MOJIETUPOBaHUE, U3MEPEHHE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3()(heKT, TEXHOIOT s, MaTepHaJIbl.

®duszuka: MaTepus, aTOM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIN], U30TOMbI, PAJJUOAKTUBHOCTh, MOJIEKYJIA, FIEKTPUUECKUHN 3apsij, IPOBOIHUKH,
HOJYIIPOBOJHUKY, JUAJIEKTPUKH, (OTOIJIEMEHT, BEUIECTBO, Tel0, O0BEM, arperaTHoe COCTOSHHE BELIEeCTBAa, ra3, pacTBOpP, PacTBOPHUMOCTb,
KpHUCTaJNIM4eCcKas peéTka, CIuiaBbl, PU3NUECKUE BEIMUUHBI, €IMHUILIBI H3MEPEHHsI, KOCMHYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3/161, CONHIIE.

buonorus: poTocunres, apixanue, 6uocdepa, 3KoCUCTEMa, MUHEPaJIbHbIE YIOOPEHUS, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, TUTATE/IbHbIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE TIOPOBI, ITOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

N3ydenune xumun B 8-9 kiacce HapaBIEHO HA JOCTH)KEHHE 00YYaIOIINMHUCS JINYHOCTHBIX, METAIPEIMETHBIX U TPEIMETHBIX PE3YJIbTaTOB OCBOCHUS
y4eOHOro MpeaMeTa.

JIMYHOCTHBIE PE3YJIbTATbBI

JIMIHOCTHBIE PE3y/IbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOT'O OOIIEro 00pa3oBaHUs JOCTUTAIOTCS B X0/I¢ OOYUCHHSI XUMUHU B €IUHCTBE YICOHOU M
BOCIIUTATEIbHON nesaTenbHOCTH OpraHu3aluyd B COOTBETCTBUU C TPAJAMLMOHHBIMU POCCHUMCKMMHU COIMOKYJIBTYPHBIMH U JYXOBHO-HPaBCTBEHHBIMU
LIEHHOCTSIMU, TIPUHSATHIMH B OOINECTBE MpPaBWIAMH M HOPMaMM TOBEICHHS M CHOCOOCTBYIOT IIpolleccaM CaMOIO3HAHMS, CaMOpPa3BUTUSA W
COLIMANN3aluu 00yJaroINXCsl.



JIMYHOCTHBIE PE3yABTATHl OTPAKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIC B YaCTH:

IIaTpuoTHYeCKOro BOCIUTAHUS

1) HEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAyYHOMY HACIEAMI0, IOHUMAaHUs 3HAYeHHU XMMUYECKON HayKu B
KM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJaJeTh JOCTOBEpHOW HH(OpMAIMel O MepeaoBbIX AOCTHKEHHMAX M OTKPBITUSIX MHUPOBOH U
OTE€YECTBEHHON XMMUHU, 3aNHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILECTBA;

I'paxpaHcKOro BOCIUTAHMS

2) TPEICTaBICHUS O COIMAIBHBIX HOPMAax M MpPaBWJIaX MEKJIMYHOCTHBIX OTHOIICHHH B KOJUIEKTHBE, KOMMYHUKATHBHOW KOMIICTCHTHOCTH B
OOIIIECTBEHHO TOJIE3HOH, Y4eOHO-MCCIeI0BaTEeIbCKONW, TBOPUECKOW W APYrHMX BUAAX AEATEIbHOCTH; TOTOBHOCTU K Pa3sHOOOpa3HOM COBMECTHOU
NEeSTEJIbHOCTH TPU BBIIOJHEHUN Y4YEOHBIX, MMO3HABATENBHBIX 3a]lad, BBINOJHEHUU XHUMHUYECKHX SKCIIEPUMEHTOB, CO3JaHMM Y4YEOHBIX IMPOEKTOB,
CTpEMJICHUS K B3aMMOIIOHUMAHUIO U B3aUMOIIOMOIIM B MPOLIECCE ITOH yueOHOM AeqaTeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYIIKU
CBOMX TOBAapHUUIEH C MO3ULMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN MTOCTYIIKOB;

IleHHOCTH HAYYHOTO MIO3HAHHUA

3) MUPOBO33pEHYECKUX MPEICTaBICHUI O BELIECTBE M XMUMHUYECKON pPEaKIUH, COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M
COCTABJIAIOIIUX OCHOBY JUUIsl IOHUMaHMS CYIIHOCTH HayYHOM KapTHHBI MHUpPa; NPEACTAaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPHPOJIBL,
B3aMMOCBSA35X YEJIOBEKA C IPUPOJHOM Cpeoil, O pOJIU XUMHH B IO3HAHUU ITHUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTeIbHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJYYCHUE HOBBIX 3HAHUH 110 XUMHUH, HEOOXOAUMBIX JIJIs1 00bCHEHHS HAOII0aeMbIX POLIECCOB U
SIBJICHMI,

5) mo3HaBaTeNbHOM, MH()OPMAIIMOHHONW M YHMTATENLCKOW KYJIBTYpPhl, B TOM YHCJE HAaBBIKOB CaMOCTOSTEIBHOW pabOThl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUYECKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K 0OyUeHHIO M MO3HAHHIO, JTI0O03HATEIIEHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K CaMOOOpa30BaHUIO, MPOEKTHOM U MCCIIEAOBATEIILCKO N
NEeSITENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBIEHHOCTH U YPOBHS 00Y4YEeHHUS B JalTbHEHUIIEM;

®opMHupoOBaHNs KYJbTYPbI 310POBbS

7) oco3HaHMSI LIEHHOCTH >KU3HH, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBbIO, YCTAHOBKH Ha 3/IOPOBBIN 00pa3 )KU3HHU, OCO3HAHMSI TIOCTIEIC TBUI
U HENPUATHS BPEIHBIX NPUBBIYEK (YHNOTPEOJEHUs aJKOroJisi, HapKOTUKOB, KypEHHs), HEOOXOAMMOCTH COOJIOJIEHUS MpaBUJl OE30MaCHOCTH TPHU
oOpallleHnu C XUMUYECKUMH BEIIeCTBAMU B OBITY U peabHOU KHU3HU;

Tpynosoro Bocnutanus

8) uHTEepeca K MPaKTUYECKOMY M3YUEHUIO Ipodeccuil U Tpya pa3IMyHOro poja, yBaKEHHE K TPYAY U pe3yabTaTaM TPyJI0BOH JAesITEIbHOCTH, B TOM
Ylclie Ha OCHOBE NMPUMEHEHUS MPEeIMETHBIX 3HAHUM MO XMMHUHU, OCO3HAHHOTO BbIOOpa MHIMBUIYATbHON TPAEKTOPUH MPOAOKEHUS O0Opa3oBaHUS C
y4€TOM JIMYHOCTHBIX UHTEPECOB U CITIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPeOHOCTEH; yecremHON MpoheCCUOHATBHON AESITEIbHOCTH
Y pa3BUTHS HEOOXOAUMBIX YMEHUI; TOTOBHOCTb aJJallTUPOBATHCS B MPOPECCUOHATBHOMN CPEIE;

IKO0JI0rM4eCKOro BOCIIUTAHUSA



9) sKOJOrMYECKH 1eI1ecO00pa3HOro OTHOLIEHUS K MPUPOJEe KaK MCTOUYHUKY U3HU Ha 3eMile, OCHOBE €€ CyIIECTBOBaHMs, IOHUMAaHUS LIEHHOCTH
3I0pOBOrO U 0e30macHOro obpasa *HM3HH, OTBETCTBEHHOI'O OTHOILEHUS K COOCTBEHHOMY (PM3HYECKOMY M ICHUXMUYECKOMY 3/I0pPOBbIO, OCO3HAHMUS
LEHHOCTH COOJIIO/IEHUs NTpaBmJl 0€30I1aCHOrO MOBEIEHHs IPH paboTe C BELIECTBAMHU, A TAKXKE B CUTYallUsX, YIPOKAIOLIUX 30POBBIO U JKU3HU JIH0 IEH;

10) crmocoOHOCTH MPUMEHATh 3HAHMSA, MOTydaeMble NMPH MU3YyYEHUU XMMHUH, JJI PELICHHs 3a/1a4, CBSI3aHHBIX C OKpYXKarolleld MpUpOIHON CpeioH,
MOBBILUICHUS] YPOBHS AKOJIOTUYECKON KYJIbTYphl, OCO3HAHUS TJI00ANIbHOIO XapakTepa HKOJIOIMYECKUX MPOoOJIeM U MyTell UX pelIeHHs MMOCPECTBOM
METOJI0B XUMHH;

11) sKOI0TrH4YECKOT0 MBIIIJICHUS, YMEHHSI pYKOBOJCTBOBATHCSI UM B ITO3HABATEIbHON, KOMMYHUKATUBHOMN U COIIMAJIHOM MPaKTUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocTtaBe meranmpeaMeETHBIX PE3yJbTAaTOB BBIACISAIOT 3HAYMMBbIE 711 (POPMHUPOBAHUS MUPOBO33PEHMS OOIEHAy4yHBIE MOHATUS (3aKOH, TEOpUs,
IOPUHIMI, THIOTe3a, (akT, cUcTeMa, MPOLECC, SKCIEPUMEHT M JIp.), KOTOpPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeAMeTax H
IIO3BOJISIOT HA OCHOBE 3HAHWH M3 3TUX IPeAMETOB (POPMUPOBATH MIPEACTABICHHUE O LIEJIOCTHOW HAYYHOW KapTUHE MUPA, U YHUBEPCAJIbHbIC Yy4eOHbIE
neiictBusl (NO3HABaTeNIbHbIC, KOMMYHHKATHBHBIC, PETYISTHBHBIC), KOTOpbIE 00ecrneynBaoT (POPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIBHOMY
IUTAHUPOBAHMIO U OCYLLECTBICHHUIO YUeOHOM 1A TEIbHOCTH.

MertarnpeaMeTHbIE pe3yabTaThl OCBOCHUSI 00pa30BaTENIbHON MPOrpaMMBbl MO0 XUMHU OTPAKAIOT OBJIAJCHHWE YHUBEPCAIBHBIMU IMO3HABATEIHHBIMH
NEeMCTBUSAMH, B TOM YHCIIE:

ba30BbIMHU JIOTHYECKHUMH e CTBUAMHU

1) ymeHueM HUCHosb30BaTh MPUEMBI JIOTHYECKOIO MBIIUIEHUS IPU OCBOCHHMU 3HAHWH: PAaCKpbIBaTh CMBICI XUMHUUYECKUX MOHSTUN (BBIAEIATH UX
XapaKkTepHble MPU3HAKH, YCTAHABIUBATh B3aUMOCBS3b C IPYTUMH TMOHSATHSAMHU), HMCIIONB30BATh IMOHATUS Ui OOBSCHEHMS OTHCNIBHBIX (AKTOB U
SBJICHUH; BBIOMpATh OCHOBAaHUS W KPUTEPUU Ul KJIACCHU(PUKALMU XMMHUYECKMX BEIIECTB M XMMHUYECKMX pPEaKLUH; yCTaHaBIMBaThb MPUYUHHO-
CJICZICTBEHHBIE CBS3HM MEXITYy O0BbEKTaMU W3YUEHUsI; CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHIYKTUBHBIC, JETYKTUBHBIE, TI0 AHAJIOTHUHN); JAeTaTh BHIBOJIBI
U 3aKJII0YEHUS;

2) yMEHHUEM MIPUMEHSTH B MPOIIECCE TO3HAHMS NOHATHSA (MIPEAMETHBIE U METalpEeIMETHBIE), CHMBOJINYECKUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yEMbIE B
XMMHUH, TpeoOpa3oBbIBaTh IIUPOKO NMPUMEHSEMblE B XMMHUU MOJIEIbHbIE MPEACTaBICHUS — XUMHUYECKUH 3HAaK (CHMBOJ 3JIEMEHTAa), XMMHUYECKas
bopmyna u ypaBHEHHE XUMUYECKOH peakiiui — MPH PEIIeHUH YIeOHO-TI03HABATENFHBIX 33/1a4; C YUETOM ITUX MOJEIBHBIX MPEICTABICHUH BBISBIATH
U XapaKTepHU30BaTh CYLIECTBEHHbIE IPH3HAKK H3Yy4aeMbIX OOBEKTOB — XHMMHUYECKHX BELIECTB M XMMHUYECKHX pEakIHii; BBIABIATH OOIIHE
3aKOHOMEPHOCTH, IPUYUHHO-CJIEACTBEHHBIE CBSA3H U MMPOTUBOPEUUS B U3y4aeMbIX MPOLIECCaX U SIBICHUSAX; pe/ularaTb KPUTEPUH JJISl BBISIBICHHS 3TUX
3aKOHOMEPHOCTEH M MPOTHBOPEUHI; CaMOCTOATENBHO BBIOMpATh CHOCO0 pelieHus yuyeOHOH 3a1auM (CpaBHMBATh HECKOJIBKO BAPHMAHTOB PEILEHUS,
BbIOMpaTh HanboJIee MOIXOAAIIMNA ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB);

Ba3oBpIMHE HccIe0BaATEeILCKUMH JeHCTBUAMU

3) yMEHHMEM HCII0NIb30BATh [TOCTABJIIEHHBIE BONPOCH! B KAYECTBE MHCTPYMEHTA [TO3HAHUS, @ TAKXKE B KAUECTBE OCHOBBI /Il ()OPMUPOBAHUS TUIIOTE3BI
I10 NTPOBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKICHMI;



4) npuoOpeTeHue onbITa MO MIAHUPOBAHUIO, OPraHU3ALUY U MIPOBEJCHUIO YUEHUYECKUX SKCIIEPUMEHTOB: YMEHUE Ha0II0AaTh 3a X0/10M Ipoliecca,
CaMOCTOSITEJIFHO MPOTHO3UPOBATh €ro pe3yiabTaT, (JOpMYyIHpOBaTh OOOOIIEHHS M BBIBOJABI 10 pe3yjlbTaTaM HPOBEAEHHOIO OMbITA, HUCCIEIOBaHMA,
COCTaBJISITh OTYET O MpOJIETaHHON padoTe;

Pa6oroii ¢ undopmanueii

5) yMeHueM BBIOUpPATh, AHAIM3UPOBATH U MHTEPIPETHPOBATh MHPOPMALUIO PA3IMYHbIX BUJIOB U (DOPM MpEACTABICHHUS, MTOJYyYaeMYIO U3 Pa3HbIX
HCTOYHUKOB (HAY4YHO-TIOMYJIpHAsl JIUTEpaTypa XUMUYECKOIO COJIepKaHMs, CIpaBOYHbIE MocoOus, pecypchl MHTepHEeTa); KPUTHUECKU OIICHHWBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

6) yMEHHEM NPHUMEHATh pa3jIMyHble METOJbl M 3alpOChl MPU MOUCKE U O0TOOpe MH(OPMAIMK U COOTBETCTBYIOUIMX NaHHBIX, HEOOXOIUMBIX IS
BBINOJIHEHMSI Y4€OHBIX M IIO3HABATENbHBIX 3aJad ONPEAEIEHHOIO THIA; NPUOOpETEeHHE OmbITa B 00JACTH HCIOJIb30BaHUS HH(DOPMALMOHHO-
KOMMYHHKATUBHBIX TEXHOJOTMH, OBJIAZICHHE KYJIbTYPOHl AKTUBHOI'O HCIIOJIb30BAaHHS PA3JIMUYHBIX MOMCKOBBIX CHUCTEM; CaMOCTOATEIbHO BHIOMPATH
ONTUMANIbHYI0 (GOpMY NpEACTaBICHUS HHPOPMALMU M WUIIOCTPUPOBATh pPELIAEMble 3aJadd HECIOKHBIMH CXEMaMHM, JuarpaMMamMu, JPYTUMHU
¢dbopmamu rpauKy U UX KOMOMHALUSMU;

7) yMEHHEM WHCIOJIb30BaTh M aHAIU3UPOBATh B Ipolecce Yy4eOHOW M HCCIEeN0BAaTENbCKOM JEATENbHOCTH HHQOPMALUI O BIMSIHUU
IIPOMBIIIIIEHHOCTH, CEIBCKOT0 X0341CTBA U TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOILEH IIPUPOJIHON CPEIbI;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMU J1€HCTBUSIMH

8) ymenueMm 3azaBaTh BONPOCH (B XOJ€ AHMAajora W/HWIM IUCKYCCHH) IO CYIIECTBY OOCYXIaeMOW TeMbl, (OPMYIHPOBATH CBOHM MPEIJIOKEHHUS
OTHOCHUTEJIBHO BBINOJIHEHUS ITPEJITIOAKEHHON 3a1auH;

9) npuoOpeTeHue OMnbITa MPE3CHTAIMHA PE3YIHTATOB BHIMOTHEHUS XUMHYECKOTO KCIIEPUMEHTa (JIa0OpaTOPHOTO OTMbITa, Ta00PaTOPHOI pabOThI MO
UCCIIEZIOBAaHUIO CBOIMCTB BELIECTB, Y4€OHOIO IIPOEKTA);

10) 3auHTEpECOBAHHOCTH B COBMECTHON CO CBEPCTHMKAMH IIO3HABATEJIBHOM M HCCIIEI0BATENIBCKON JESTEIBHOCTH MPU PELIEHUH BO3HMKAIOIIMX
npobjeM Ha OCHOBE ydéra OOLIMX HMHTEPECOB M COIJIACOBAaHUS MO3MLMN (0OCYXIEHUs, OOMEH MHEHUSIMH, «MO3TOBbIE HITYPMBD», KOOPIUHALNS
COBMECTHBIX JICHCTBHI, ONpe/IelIeHNEe KPUTEPUEB T10 OLICHKE Ka4eCTBA BHIIIOJHEHHON pabOTHI U 1Ip.);

YHuBepcanbHBIMHU PeryJsITHBHBIMH e CTBUSIMH

11) ymMeHHEeM CaMOCTOATENBHO ONPEAETATh LETH JeSTeNbHOCTH, IJIAaHUPOBATh, OCYIIECTBIATH, KOHTPOJMPOBATH M TPU HEOOXOIUMOCTH
KOPPEKTHPOBATh CBOIO AESTEIbHOCTb, BEIOMpaTh Hanbosnee 3((eKkTuBHbIE CIOCOOBI pelIeHus] y4eOHBbIX U MO3HABATENbHBIX 3a/1a4, CaMOCTOSITEIbHO
COCTaBJISITh WJIM KOPPEKTUPOBATH MPEJIOKEHHBIN aJITOPUTM JI€WCTBUN MIPU BBHIITOJIHEHUH 33JIaHUM ¢ yYETOM IMOJIyUYE€HHUsI HOBBIX 3HaHUN 00 M3ydyaeMbIX
00BEKTaX — BELIECTBAX U PEAKLUAX; OLIEHUBATh COOTBETCTBUE MOJYYEHHOI'O Pe3yNbTaTa 3asiBICHHON 1IeNH;

12) ymeHHeM HCTIONb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IIPeJiaraeMble B YCIOBUM 3a/1aHUH.

ITPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3yslbTaTOB MO OCBOEHUIO 00S3aTEIBHOTO COJEP)KaHMS, YCTAHOBJIEHHOTO JAHHOM NpUMEpHOW paboueil mporpaMmoi,
BBIJICJISIIOT: OCBOGHHBIE 00YUYAIOIIMMUCS Hay4dHbIE 3HAHHSI, YMEHUS U CIIOCOOBI JeMCTBUH, cienuduueckue 1 MpeaMeTHON 00nacTi «XUMHUs», BUIBI
JeSITEIbHOCTH T10 MOJTYYEHHI0 HOBOT'O 3HAHUS, €T0 UHTEPIpPETaIiH, IPe0oOPa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.



[IpenMeTHbIEe pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD Y 00YUAIOIIMXCS CIEIYIOMINX YMEHUI:

8 KVIACC

1) packpvieams cmblci OCHOBHBIX XMMHUYECKUX TOHATHII: aTOM, MOJIEKYJIa, XUMHUYECKHUI 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECh
(omHOpOAHAsS M HEOAHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAas M MOJIEKYJsipHas Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10JI1 XMMHUYECKOIO 3JIEMEHTa B COEIMHEHUHU, MOJIIPHBIA 00BEM, OKCHJ, KHCIIOTa, OCHOBAHHUE, COJb, AJIEKTPOOTPULIATEIbHOCTh, CTEICHb
OKHCJICHHS, XMMHUYECKasi peakius, KIacCupUKalus peakiyil: peakuy COeAUHEHHs, PeaKkMi pa3ioKeHus, peakluy 3aMeleHHs, peakui oOMeHa,
9K30- M JHJIOTEPMHUYECKHE PEaKLMU; TEIUIoBOM 3(@eKT peakimuu; sIpo aToma, AJIEKTPOHHBIN ClIOM aToma, aTOMHas opOWTanb, pajuyc aroma,
XMUMUYECKast CBSI3b, MOJISIPHAS U HETIOJIIpHAst KOBAJCHTHAs CBsI3b, HIOHHAS CBA3b, HOH, KATHOH, aHUOH, PAaCTBOP, MAcCOBast J10JIS BelleCTBa (TPOLIEHTHAS
KOHIICHTpAIIWs) B PaCTBOPE;

2) unmocmpuposams B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHATUH (CM. M. 1) W NpUMEHSTHh STH TOHATHS INPHU ONHMCAHMU BEHIECTB U UX
MPEBPAILICHUI;

3) ucnonvzosams XUMUYECKYIO CUMBOIIUKY JJISI COCTABJICHUs (DOPMYII BEIIECTB M YPABHCHUI XUMUYECKUX PEaKIHi;

4) onpedensimb BaJCHTHOCTh aTOMOB OJJICMEHTOB B OHMHApPHBIX COCIMHCHHUSX; CTCMEHb OKHCICHHS JJIEMEHTOB B OHHAPHBIX COCIMHCHHSAX;
MPUHAAIICKHOCTD BEIIECTB K ONPeeIEHHOMY KJIACCY COSIUHEHUH 10 (opMyliaM; BUJ] XUMHUUECKOH CBsA3H (KOBAJICHTHASI M HOHHASI) B HEOPTaHMY €CKUX
COEJIMHEHUSX;

5) packpvieamov cmwicn llepuoanueckoro 3akona J[. M. MenneneeBa: J1eMOHCTPHPOBaTh NOHMMAaHHE MEPUOAMYCCKON 3aBUCHMOCTH CBOMCTB
XUMHUYECKHUX DJIEMEHTOB OT WX MoyiokeHus B Ilepuoanueckoi cucreMe; 3aKOHOB COXpPAHEHHUS MacChl BEILECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YY€HUSs, 3aKOHa ABOTa/Ipo; OMHCHIBATH U XapaKTepU30BaTh TabmmuHyo (hopmy Ileproanyeckoll CUCTEMBI XUMUYECKUX JIEMEHTOB:
pa3nuyaTh NOHATUSA «TJIaBHas noArpymna (A-rpymmna)» u «nodounas noarpynna (b-rpynmna)», Maneie u O0JbIINE TEPHOIBI; COOTHOCUTH 0003HAYEHUS,
KOTOpble MMeroTes B Tabmuue «llepuonnyeckast cucremMa XuMudeckux saemMenToB J[. M. MenaeneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS
aTOMOB XUMUYECKUX 2JIEMEHTOB (COCTaB U 3apsij sAapa, o0IIee YUCIIO SJEKTPOHOB U paclpeielieHne UX MO0 AIEKTPOHHBIM CIIOSM);

6) kraccuguyuposamv XAMHUIESCKHE DIIEMEHTHI; HEOPTAHUYECKUE BEIECTBA; XMMUUCECKHE peakiuu (TI0 YHCITy ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIMU
BEIIIECTB, 10 TETUIOBOMY 3P DEKTy);

7) xapaxmepuzoeamsv (onucviéams) 00IIME XUMHYECKHE CBOWCTBA BEIIECTB pPA3JIMUHBIX KJIACCOB, TOATBEPXKIAs OIMUCAHUE MPUMEPaMHU
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINI;

8) mpoenoszuposams CBOWCTBA BEIECTB B 3aBUCHMOCTH OT UX KAUECTBEHHOTO COCTaBa; BO3MOXKHOCTH MPOTCKAHUS XMMHYECKUX MPEBPALICHUI B
pa3IMYHbBIX YCIOBUSAX;

9) ebluUCIIMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB; MAaCCOBYIO JIOJIF0 XUMHYIECKOTO 3JIEMEHTa 1Mo (hopMyiie COeTUHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peaKkiui;

10) npumensimo OCHOBHBIC OIEPAIMM MBICIUTEIBHOW JIEATEIBHOCTH — aHAIW3 M CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMAaTH3AIIUIO,
KJ1acCU(MKaLMIO, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3€H — JUIsI U3YYEHHUs] CBOMCTB BEIECTB U XMMUYECKHX PEaKLil; €CTeCTBEHHO-HAayYHbIE
METO/Ibl TI03HAaHUsI — HaOJI0/IEHUE, U3MEPEHUE, MOICIMPOBAHNE, SKCIIEPUMEHT (PeasibHbIM U MBICIICHHBIN);



11) credosams paBUIIaM TOJIH30BAHUS XUMHUUECKOM MOCYI0M U J1a00paTOPHBIM 000PYIOBAaHHEM, a TaK)Ke MpaBUIaM OOpaICHHS C BEIIECTBAMU B
COOTBETCTBUHM C HHCTPYKIMSMH T10 BBIMOJIHEHHIO JIA0OPATOPHBIX XWMHUYECKHX OIBITOB IO TMOJYYCHHUIO M COOMPAHHMIO Ta3000pa3HBIX BEIIECTB
(Bomopoda M KHCIIOpOJa), IPUTOTOBJICHUIO PACTBOPOB C ONpEACIEHHON MAacCOBOW JOJIeH pacTBOPEHHOTO BEIIECTBA; IUIAHMPOBATH M TPOBOAHTH
XUMHUYECKHE IKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U KUCIOT C TIOMOIIBIO MHIUKATOPOB (JIakMycC, (peHON(TaTIenH, METHIOPAHK U

ap.).
9 KJIACC

1) packpvisamb cmbici OCHOBHBIX XHMHYECKHX TMOHSATHIA: XUMHYCCKHH JJIEMEHT, aTOM, MOJICKYJa, MOH, KaTHOH, aHHOH, MPOCTOE BEUICCTBO,
CJIO)KHOE BEIIECTBO, BAJIEHTHOCTh, 3JEKTPOOTPUIATEILHOCTh, CTETICHh OKUCICHUS, XMMHUYECKas PEaKIus, XUMHYECKas CBs3b, TEIUIOBOM 3(ddekt
peakuuu, MOJib, MOJISIPHBI OOBEM, pacTBOp; SJEKTPOIUTHI, HEIIEKTPOJUTHI, SJIEKTPOJUTHUECKAsl AUCCOLUAIMS, PEaKUH HOHHOro oOMeHa,
KaTaau3aTop, XHMHYECKOE paBHOBECHE, OOpaTHMMble W HEOOpaTHMbBIE pEAKIHH, OKUCIUTEIhbHO-BOCCTAHOBHUTEIBHBIC PEAKIIUU, OKHCIIHUTEb,
BOCCTAaHOBUTEJIb, OKHUCJIEHHE M BOCCTAHOBJIEHHE, aJIOTPOIUs, aM(OTEpHOCTb, XUMHUYECKas CBA3b (KOBaJCHTHAs, WOHHAs, METaJUIMYecKas),
KpUCTAITNYECKas peréTKa, KOPpO3usi METAIJIOB, CIUIaBbl; CKOPOCTh XUMUYECKOU Peakiuy, npeaensHo nomyctumast konuentpamnus (I[1JIK) Bemectsa;

2) unmocmpuposams B3aUMOCBS3b OCHOBHBIX XHUMHUYECKHX MOHATHH (cM. M. 1) W NPUMEHATh 3TH TOHATHS HPU ONKCAHWU BEIIECTB M HX
IIPEBPALLCHU;

3) ucnonvzosames XUMUYECKYIO CUMBOJIUKY JJISI COCTABJICHUsI (DOPMYIT BEIIECTB M YPABHEHUI XMMUYECKUX PEaKIIHil;

4) onpedensims BaJCHTHOCTh U CTEIICHb OKUCICHUS XMMHUYECKUX DJICMEHTOB B COCJMHCHHUSX PA3IMYHOTO COCTaBA; MPHUHAICKHOCTh BEIICCTB K
ONpeAeNiéHHOMY KJIacCy COEIMHEHUH 1o QopmyinaMm; BUJI XHUMHYECKON CBs3UM (KOBaJeHTHAs, WOHHAs, METaJUIMYecKas) B HEOPraHHUYECKUX
COCIMHEHUSX; 3apsi/i MOHA [0 XMUMHYECKOH (hopMylie; XapakTep Cpelbl B BOJAHBIX PACTBOPAX HEOPraHWYECKUX COCAMHEHHU, THUI KPUCTALTHYCCKOU
PEIETKH KOHKPETHOTO BEIECTBA;

5) packpvieamov cmwicn llepnoauueckoro 3akona J[. M. MenpgeneeBa M JEMOHCTPUPOBATH €r0 IMOHUMAHHWE: OIMUCHIBATh M XapaKTEPU30BATh
tabnuunyto ¢opmy Ilepuomuyeckoil CUCTEMBl XMMHUYECKHUX JJIEMEHTOB: paszfuyaTh MOHATHUA «TrJaBHas moArpymnmna (A-rpynma)y U «1moboyHas
noarpymnmna (b-rpynmna)», manbie U OOJbLINE MEPUOABI; COOTHOCUTH 0003HAYEHMS, KOTOPhIE UMEIOTCS B MEPUOJAMYECKON TabJiMile, C YHCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHHUS aTOMOB XHMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsiji sjapa, oOO0Ilee YUCIO JJIEKTPOHOB M pacIpelelieHHe HX IO
AJIEKTPOHHBIM CJI0SIM); OOBSCHSTH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCJAMHEHHUH B Mpeaeiiax MajblX MEpPHOJ0B U
TJIAaBHBIX MTOATPYII ¢ YYETOM CTPOCHHUS UX aTOMOB;

6) kraccuguyuposamv XAMUYIECKHAE DIIEMEHTBI; HEOPTAHUYECKUE BEIECTBA; XMMUUSCKUE Peakinu (TI0 YHCITy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIUH
BEIIECTB, M0 TeTIIOBOMY 3 (PEeKTy, 0 N3MEHEHHIO CTETICHEH OKHCIEHUS! XUMUYECKUX PJIEMEHTOB);

7) xapaxmepuszosams (OMHCHIBATh) O0MKME U CrHeNU(PUISCKAE XUMHUECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEP)KIasl OMHCAHUE
pUMepaMu MOJIEKYISIPHBIX U MOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUN;

8) cocmasnsimeb ypaBHEHHUS NEKTPOIMTHYCCKON AUCCOLUANINY KUCIIOT, MIEJIOYEH U COJICH; MOJIHBIC U COKpAIIEHHbBIC YPaBHEHHS PEaKIuil HOHHOTO
oOMeHa; ypaBHEHUS peaKIIHii, TOITBEPKIAONINX CYIIECTBOBAHIE T€HETHUECKON CBSI3M MEX/IY BEIIECTBAMU PA3IMYHBIX KIACCOB;

9) packpwisams cyuHOCHb OKACIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIUI TOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca ATUX PEaKIIHii;



10) npoerno3uposams CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHS;, BO3MOXXHOCTH NMPOTCKAHUS XUMHYCCKHX MPEBPALICHUN B Pa3IMYHBIX
YCIIOBHSX;

11) gbiuucsimes OTHOCUTEILHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MAcChl BEIIECTB; MACCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTA 10 (popMyIie COCTMHCHHS;
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peakiui;

12) credoeams nipaBuiIaM TOJIb30BAHUS XMMUYECKOM MOCYIOH M J1a00paTOPHBIM 00OPYIOBAHUEM, a TAKKe MPaBUIIaM OOpPAIICHUsI C BEIICCTBAMH B
COOTBETCTBUHM C WHCTPYKIHUSMHU IO BBHITOJHEHHUIO JaOOPAaTOPHBIX XWMHUYECKUX OIBITOB IO MOJYYEHUIO M COOMPAHHMIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa ¥ yriaeKucioro rasa);

13) nposoodums peakiiuy, MOATBEPKAAIOIINEC KAYSCTBECHHBIM COCTaB pa3IMYHBIX BEIICCTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
nouI-, KapOoHar-, pocdar-, CHIHKaT-, Cyab(ar-, THIPOKCUA-UOHBI, KATHOHBI aMMOHUSI U HOHBI U3YYCHHBIX METAJUIOB, IIPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

14) npumensims OCHOBHBIC OIEPAIIMHA MBICIUTEIBLHON JEATSIPHOCTH — aHAJM3 U CHUHTE3, CPaBHEHUE, 00O0OIICHUE, CUCTEMATH3AIMIO, BhISBICHHUE
MPUIUHHO-CIICACTBCHHBIX CBSI3ell — AJil U3y4YCHUSA CBOMICTB BCIIECTB N XHUMHUYCCKUX peaKuHﬁ; CCTCCTBCHHO-HAYYHbBIC MCTOJblI IMO3HAHUA —
Ha0JII0IcHUE, U3MEPEHNEe, MOJICIUPOBAHHUE, SKCIIEPUMEHT (peabHbIN M MBICJICHHBIH ).

TemaTuyeckoe NIIAHUPOBAHME

8 kiacc
KounuyecTBo
Ne HaumeHoBaHMe TeMbl y4e0OHOT0 peaMeTa 4acos, duaekTponnbie (undpoBbie)
OTBOIMMBIX o0pa3oBaTeIbHbIE pecypchl
HA OCBOEHHeE
KAK/10H TeMbl
1 [peamer xumuu. Postb XUMUU B )KU3HH YEIOBEKA 1 poam https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
2 XuMust B CHCTeMe HayK. MeTo/ bl TO3HAHUS B XUMHH 1 poam https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
3 3HAaKOMCTBO C ITPpaBHIaMH OE30MACHOCTH U IpUEMaMu paboThI B 1 pom https://resh.edu.ru/office/user/link_teacher/
xuMuueckoi nadopatopuu. [Ipaktudeckas padora Ne 1. [IpaBuina paboTs code 3a2daf1fa48ch6f3d744
B 1a00OpaTOpUH U MPHEMBI OOpAIIIEHHs C Ja00PaTOPHBIM 000PYIOBAHHEM
4 Tena u BenectBa. U3nUecKe CBONCTBA BEIIECTB. ArperatHoe 1 pam https://resh.edu.ru/office/user/link_teacher/




COCTOAHUEC BCIICCTB

code 3a2dafl1fa48cb6f3d744

5 Uuctele BemecTBa U cmec. CriocoObl pa3fiesnienus cMmeceit poam https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744

6 Ipaktuyeckas pabora: Ne 2. Pa3nenenue cmeceii (Ha mpuMepe OYMCTKA pom https://resh.edu.ru/office/user/link_teacher/
MMOBAPEHHOM COJIN) code 3a2daf1fa48ch6f3d744

7 ATOMBI 1 MOJIEKYJIBL. [IpOCThIC U CIIOKHBIC BEIIECTBA pam https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744

8 XUMHUYECKUE FJICMEHTBI. 3HAKU (CUMBOJIbI) XUMHUYECKUX DIIEMEHTOB pam https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744

9 ATOMHO-MOJICKY/ISIPHOE yueHHE. 3aKOH IMMOCTOSHCTBA COCTaBa BEILICCTB poam https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744

10 Xumuueckas popmyiia. BaleHTHOCTh aTOMOB XUMHUECKUX JIEMEHTOB poam https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744

11 CocraBnenne xumMudeckux (popmyI no BaneHTHOCTH. Haxoxxaenue parr https://resh.edu.ru/office/user/link_teacher/
BAJICHTHOCTH XMMHUYECKUX 3JICMEHTOB 110 hopmyrie code 3a2daf1fa48ch6f3d744

12 OtHocuTenbHas aToMHas Macca. OTHOCUTENbHASI MOJICKYJISIpHAs Macca pam https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744

13 Perienue 3a1a4 Ha BIYMCICHUE OTHOCUTENILHON MOJIEKYIISIPHOW Macchl pom https://resh.edu.ru/office/user/link_teacher/
BEIIIECTB code 3a2daflfa48ch6f3d744

14 MaccoBas 1011 XMMHAYECKOTO AJIEMEHTA B COEIUHEHUU pom https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744

15 Perrenue 3a1a4 Ha BBIYMCICHHE MACCOBOM JIOJIM XUMHUYECKOTO 3JICMEHTA poam https://resh.edu.ru/office/user/link_teacher/
110 hopMyJIe COeTUHEHHS code 3a2daf1fa48ch6f3d744

16 du3HYECKUE U XUMUYECKHE ABJICHNS. XUMUYECKast PeaKius pam https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744

17 [pu3Haku U YCIOBHUS MPOTEKAHUS XUMHUECKUX PEaKIIHA poam https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744

18 3akoH coxpaHeHus Macchl BemecTB. M.B. JIoMoHOCOB — yu€HBIN- poam https://resh.edu.ru/office/user/link_teacher/
SHIUKJIONEIACT code 3a2dafl1fa48cb6f3d744

19 XUMHUYCCKUE YPABHCHHUS pom https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744

20 Turel XMMUYECKHUX PEaKLUil (COSAUHECHUS, PA3TIOKEHUS, 3aMCILICHNS, pam https://resh.edu.ru/office/user/link_teacher/

o0MeHa)

code 3a2daf1fa48cb6f3d744




21 Ypok 00001IeHHs 1 cucTeMaTh3alyy 3HaHui 1o teme “TlepBoHayanbHbIE par https://resh.edu.ru/office/user/link_teacher/
XUMHUYCCKHE MOHATHS code 3a2daf1fa48ch6f3d744
22 Ypoxk koHTpoJIs 3HaHui 1o Teme “IlepBoHavyanbHbIE XUMUYECKUE
TOHSATHS
23 Bo3nyx — cmechk razos. CocrtaB Bo3ayxa pom https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
24 TemnoBoii () (heKT XUMUIECKOI PEaKIMu, IIOHATHE O TEPMOXUMHUYECKOM pam https://resh.edu.ru/office/user/link_teacher/
ypaBHEHHH, 9K30- U SHAOTCPMHUYCCKHUX PEAKIIUIX code 3a2daf1fa48ch6f3d744
25 Crnoco0bl MOJTy4eHUs KKCI0pOo/ia B 1a00paTOPHH M MPOMBIIUICHHOCTH. pam https://resh.edu.ru/office/user/link_teacher/
[TpumeHeHne KUcIopoaa code 3a2daf1fa48ch6f3d744
26 [paktuyeckas padora Ne 3. [lonydyenue u cobupanue Kucioposa, pom https://resh.edu.ru/office/user/link_teacher/
H3yYEHHE €r0 CBOWCTB code 3a2daf1fa48ch6f3d744
27 Kpyrosoport kucinopoaa B npupose. TormmBo (yrois 1 METaH). poam https://resh.edu.ru/office/user/link_teacher/
3arpsi3HeHUE BO3/AyXa, CIOCOOBI €r0 MPeJOTBPAIlCHUs. Y CHIICHUE code 3a2daf1fa48ch6f3d744
napHUKOBOro 3ddekra, paspyiieHre 030HOBOTO CJIOS
28 Bomopoa — XuMHuYecKHil 37IeMEHT U MPOCToe BelecTBO. HaxokaeHue B par https://resh.edu.ru/office/user/link_teacher/
npupoe, GU3NIecKre 1 XUMUUECKUE CBOMCTBA (Ha mpuMepe code 3a2daf1fa48ch6f3d744
B3aUMOJICHCTBHUS C HEMETAJUIAMH U OKCHIAMH METAJIOB), TPUMCHEHHE,
CH0COo0ObI OJTYYEHHUS
29 [MpakTrueckas padota Ne 4. [Tonydenue u cobupanue Boopoa, pam https://resh.edu.ru/office/user/link_teacher/
U3yYeHHE €ro CBOWCTB code 3a2daf1fa48ch6f3d744
30 [oHsATHE O KMCIIOTaX U COJSIX poam https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
31 KonuyectBo BemectBa. Moib. Mossipaast Mmacca pom https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
32 3akoH ABoraipo. MosspHblii 00bEM ra3zos pam https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
33 Pemenue 3a71a4 Ha B3aUMOCBSI3b KOJIMYECTBA BEIIECTBA, 00BEMA U MACChI par https://resh.edu.ru/office/user/link_teacher/
ra3oB. PacuéThl Mo XMMHUYECKUM YpaBHEHUSIM code 3a2daf1fa48ch6f3d744
34 Pacuérel 0 XMMUYECKMM ypaBHEHUAM. [IpuMeHeHne 3aK0Ha ABOTaipo poam https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
35 dusnueckue CBONCTBA BOJIbI. AHAIN3 M CHHTE3 — METO/Ibl U3yUCHHUS poam https://resh.edu.ru/office/user/link_teacher/

COCTaBa BOJbl. XUMHUUYECKHE CBOMCTBA BOJIBI (PEaKITMU C METAJUIAMU,

code 3a2dafl1fa48cb6f3d744




OKCHJaMH1 MCTaJIJIOB U HeMeTaHHOB)

36 [onsiTHe 06 OCHOBaHMAX M MHAMKATOPAX pom https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
37 Bona xak pactBoputeis. PacTBopsl. PacTBOpUMOCTE BEIIECTB B BOJIE. pom https://resh.edu.ru/office/user/link_teacher/
HachineHHble ¥ HEHACHIIIIEHHBIE PACTBOPEI code 3a2daf1fa48ch6f3d744
38 KonreHnrpamus pacTBopoB. MaccoBast 07151 BEIIECTBA B paCTBOPE. poam https://resh.edu.ru/office/user/link_teacher/
BrelunciieHUs ¢ UCIIOJIB30BAHUEM TTOHSITHS «MACCOBasl JOJISI BEIIECTBA B code 3a2dafl1fa48cb6f3d744
pacTBope»
39 [MpakTrueckas padota Ne 5. [IpurotoBieHne pacTBOPOB C OMPEICIEHHOM pam https://resh.edu.ru/office/user/link_teacher/
KOHIICHTpAIUCH code 3a2daflfa48cb6f3d744
40 Posb pacTBOpOB B IpUpO/IE U B )KU3HU uesnoBeka. KpyroBopoT Bojb! B pom https://resh.edu.ru/office/user/link_teacher/
npupoJe. 3arpsa3HeHne MPUPOIHBIX BoA. OXpaHa W OYMCTKA IPUPOIHBIX code 3a2daf1fa48ch6f3d744
BOJ
41 IlepBble MOMBITKH KJIaCCHU(PHUKALIMN XUMUYECKUX 3eMeHTOB. [loHsaTHE 0 pom https://resh.edu.ru/office/user/link_teacher/
IPyIIax CXOAHBIX JIEMEHTOB (IHEIOYHBIC U IIET0YHO3EMEbHBIC code 3a2dafl1fa48cb6f3d744
METaJUIbI, TAJIOT€HbI, HHEPTHBIC Ta3bl). DIICMEHTBI, KOTOPBIC 00Pa3yIOT
am(OTepHbIe OKCUIBI U THAPOKCHJIBI
42 HonHas XuMu4ecKkas CBsI3b par https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
43 Krnaccudukanms HeOpraHMYECKUX COSAMHCHUIN pam https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
44 Oxcuppl: cocTaB, Kiaccupukanus (OCHOBHbIC, KHCIOTHBIE, aM()OTEpHEIE, pom https://resh.edu.ru/office/user/link_teacher/
HECOJIe00pa3yrolKe), HOMCHKIATypa (MEKIyHApOAHAsS U TPUBHAJIbHAS). code 3a2daf1fa48ch6f3d744
IMosydyeHne 1 XUMHICSCKUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCH/IOB
45 OcHoOBaHWUsI: COCTaB, KJIacCU(pUKAIHsI, HOMEHKIATypa (MEXIyHapOIHAS U poam https://resh.edu.ru/office/user/link_teacher/
TpHUBHAJIbHASN ), DU3HYECKHE U XUMUYECKHUE CBOMCTBA, CIIOCOOBI TIOTYIEHHUS code 3a2daf1fa48ch6f3d744
46 AmdoTtepHbIe OKCHABI ¥ TUAPOKCHU/IBI, X CBOIMCTBA U TIOIy4SHHE pau https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
47 Kucnotsr: coctas, kiaccudukalys, HOMEHKIATypa, pU3HYeCKHUEe CBOMCTBA pam https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
48 KucaoTsl: Xumuueckue cBOHCTBa, CIOCOOBI oy4yeHus. P akTuBHOCTH poam https://resh.edu.ru/office/user/link_teacher/
METaJJIOB code 3a2daf1fa48ch6f3d744
49 Couu (cpenHue): HOMEHKIIATypa, CIOCOObI MTONYUYCHHSI, B3aUMOICHCTBHE pom https://resh.edu.ru/office/user/link _teacher/




coJiei ¢ MCTalJIaMH, KMCJIOTaMHU, IICJI09aMi U COJISIMU

code 3a2dafl1fa48cb6f3d744

50 Bbruncnenus o ypaBHEHUSIM XUMHUECKOM peaKkuu pom https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
51 I'eHeTHUECKas CBSI3b MEXKIY KJIACCAMH HEOPTaHUYECKUX COETUHCHHIMA pom https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
52 [MpakTrueckas padota Ne 6. Pemenne skcriepiMeHTaIbHBIX 3314 110 TEME pam https://resh.edu.ru/office/user/link_teacher/
«OCHOBHBIE KJIACCHI HEOPraHUYECKHUX COCTUHCHHI code 3a2dafl1fa48cb6f3d744
53 Ypok 00001IeHUS ¥ CUCTeMaTH3aIMK 3HaHHi 110 Teme “Kiacchl pam https://resh.edu.ru/office/user/link_teacher/
HEOPraHWYEeCKUX BEIIECTB” code 3a2daf1fa48ch6f3d744
54 Ypok KOHTpOJIs 3HaHMi 110 Teme “Kiacchl HeOpraHM4ecKnux BEEeCTB”
55 VYpok 0000IIIeHUs ¥ CHCTEMATH3aIMK 3HaHui 1m0 Teme “T'a3bl. ["a30BBIC pom https://resh.edu.ru/office/user/link_teacher/
3aKOHBI” code 3a2daflfa48cb6f3d744
56 Crpoenue atomoB. CocTaB aTOMHBIX sijiep. M30TOIbI. DJIEKTPOHBI. poam https://resh.edu.ru/office/user/link_teacher/
du3nvecKuii CMBICI OPSIKOBOTO HOMEpaA IeMEHTa code 3a2daf1fa48ch6f3d744
57 IMeproanveckuii 3akoH u Ileproanveckas cucTeMa XMMUIECKUX parr https://resh.edu.ru/office/user/link_teacher/
anementoB J[.1. Menpeneesa. [lepuopl, rpymnibl, HOATPYIIIHL code 3a2daf1fa48ch6f3d744
®du3nvecKuii CMBICI HOMEPOB MIEPHOA U TPYIIIIHI
58 CrpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XMMUYECKHX pom https://resh.edu.ru/office/user/link_teacher/
9JIEMEHTOB Tiepuoanueckoi cucremsr /1. M. Menneneena code 3a2daflfa48cb6f3d744
59 XapaKTeprCTHKA XUMUYECKOTO 3JIEMEHTa I10 €ro MOJI0KEHUIO B pom https://resh.edu.ru/office/user/link_teacher/
nepuoamnyeckoii cucreme /1. 1. Menneneera code 3a2daf1fa48ch6f3d744
60 3HaYCHHE IEPUOIUUECKOTO 3aKOHA M TIEPUOTUIECKOIM CHCTEMBI poam https://resh.edu.ru/office/user/link_teacher/
XMUMHUYECKHMX 3JICMEHTOB ISl Pa3BUTHS HAYKU M ITPAKTHKH. code 3a2daf1fa48cbh6f3d744
J1. 1. MenneneeB — y4€HbIN, EJaror U rpaXaaHuH
61 Ypok koHTpoIIs 3HaHMM 110 TeMe “Ilepuonnueckasi cucTeMa XUMHUYECKUX
snementoB JI.M1.Mengeneena”
62 DNEKTPOOTPUIIATEIIEHOCTh ATOMOB XMMHYECKHUX JIEMEHTOB. XUMUYECKast poam https://resh.edu.ru/office/user/link_teacher/
CBs13b: KOBAJICHTHAS MOJISIPHAS M KOBAJICHTHAS HEMOJISIPHAs code 3a2daf1fa48ch6f3d744
63 CrerneHb OKUCIICHHS poam https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
64 OxwucnuTensHo-BoccTaHOBUTENbHBIE peakinu (OBP). ITporecchbt pam https://resh.edu.ru/office/user/link_teacher/
OKHCJICHHS U BOCCTaHOBJICHUsI. OKMCIUTEIN U BOCCTAHOBUTEIU code 3a2daf1fa48ch6f3d744
65 CocTtaBjicHHE YPaBHEHUI OKUCIIUTEIIEHO-BOCCTAHOBHUTENIBHBIX PEAKIUI U pam https://resh.edu.ru/office/user/link_teacher/




CXEM JBJICKTPOHHOTI'O OanaHca

code 3a2dafl1fa48cb6f3d744

66 Ypok 0000111eH s U CUCTeMaTHU3alMK 3HAaHUH 110 TeMe “Busl 1 poam https://resh.edu.ru/office/user/link_teacher/
XUMHUYECKUX CBs3eil. CTeneHb OKUCIIEeHUsT code 3a2daf1fa48ch6f3d744
67 VYpok pa3BUBAIOIIETO KOHTPOJISA 3HAHUH 110 TeMe ““OKUCITUTETBHO- 1
BOCCTAHOBUTEJIbHBIE PEAKIIUU. XUMUS B IEUCTBUU
68 Kuciiopog — XuMHYECKHIA 3JIEMEHT U IPOCTOE BeliecTBo. O30H. 1 pam https://resh.edu.ru/office/user/link_teacher/
Haxosxaenne Kuciopoaa B mpupoje, GU3NIeCKue ¥ XMMHYECKHE CBOMCTBA code 3a2daf1fa48ch6f3d744
(peakumu oxucienus, roperne). [lonstue 006 okcumax
9 ki1acc
KonnuecrBo
Ne HaumeHnoBanue TemMbl y4eOHOr0 npeaMera 4acoB, DJIeKTpPOHHBIE (LU (PPOBHIE)
OTBOJIUMBIX o0pa3oBaTejIbHbIE pecypchl
HA OCBOEHHeE
KaKI0M TeMbI
1. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIICCTB 1 paur
(MeXIyHApOIHAS U TPUBUAIILHAS) https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
2. Ilepnonnueckuii 3akoH. Ilepuoanueckas cucteMa XMMUYECKUX 1 poL
anemenToB /. 1. Menaeneesa. CTpoeHne aTOMOB https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
3. 3aKOHOMEPHOCTH B U3MEHCHHUU CBOWCTB XUMHUECKUX DJIEMEHTOB TEPBBIX 1 pai
TPEX MEPHOIOB, KaJIUs, KAIbIIUSI  UX COSAMHEHUI B COOTBETCTBUH C https://resh.edu.ru/office/user/link_teacher/
MOJI0)KEHHEM B IIEPUOIMUCCKON CUCTEME U CTPOCHUEM aTOMOB code 3a2daf1fa48ch6f3d744
4. XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIINXCS K Pa3IMYHBIM KJlaccam 1 pau
HEOPTraHUYECKUX COCTUHCHUHN, NX TCHETUYECKasl CBSI3b https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
5. CTpocHHe BEIIeCTBa: BUABI XUMUYECKOHN CBSI3U. THIIBI KPUCTAIUTHYECKUX 1 patn
PEmETOK, 3aBUCMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTALTHYECKON https://resh.edu.ru/office/user/link_teacher/
PEIIETKH code 3a2daf1fa48ch6f3d744
6. Kiaccudukanus XuMHUYeCKUX peakifil Mo pa3audHbIM ITPU3HAKaM (110 1 poaII

YHCIIy U COCTaBy YYaCTBYIOIIUX B PEAKIUH BEILIECTB, 10 TEILIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENICHEH OKUCICHUS! XUMUIECKUX JJIEMEHTOB,
1o 00paTUMOCTH, 10 YYACTHIO KaTaau3aTopa). DK30- U

https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48cb6f3d744

OHJOTCPMHUYCCKHUEC PCAKIINH, TCPMOXUMHUUYCCKUC YPABHCHUA




ITonsTHe O CKOPOCTH XUMHYECKOM pcakniuu. IloHsiTHE O TOMOT€HHBIX U
reTCPOTrCHHBIX PCAKIIUAX. d)aKTopH, BJIMAIOOIMC HA CKOPOCTH
XUMHYECKOMN PCaKknu

po1I
https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744

8. [Tonsitne 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKHUX PEAKIIUSIX. joedii
[ToHsATHE 0 XUMHUYECKOM PaBHOBECHH https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa pamr
https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d74448ch6f3d744
0. @DaxTOpHI, BIUSIONINE HA CMEIICHUE XUMHYECKOTO PaBHOBECHS po1
https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
10. MexaHu3M OKHCITUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIU (3MEKTPOHHBIH pot
0anaHc OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIH) https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
11. Teopust >NEKTPOIUTHUECKON TUCCOIHAINN. DJICKTPOITUTHI U po1
HEAJIEKTPOIUTHL. KaTHOHBI, aHHOHBI. MeXaHH3M TUCCOIHAIINN BEIIECTB https://resh.edu.ru/office/user/link_teacher/
C pa3NIMYHBIMU BUJAAMH XUMUYECKOU CBS3H code 3a2daflfa48cb6f3d744
12. Crenens nucconuanyu. CHIBHBIC U CJIA0BIE JIEKTPOIUTHI pa1I
https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
13. Peakiiun nonHoro oOMeHa, ycioBus ux nporekanusi. loHHble ypaBHEHUs pa1u
peaximii https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
14. XUMUYECKHE CBOWCTBA KUCIIOT B CBETE MPECTaBICHUN 00 jedii
ANEKTPOIIUTUIECKOM JUCCOLUAIIUU https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
15. XUMHYECKUE CBOMCTBA OCHOBAHUH B CBETE MPEACTABICHUI 00 joedii
ANEKTPOIIUTUIECKOM JUCCOLUAIIUU https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
16. XHWMHUYECKHE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 pa1

BJIEKTPOJIUTUYECKON AUCCOUUALIUN

https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744




17.

[TonsATHE O TUIpONIU3E CONEU

po1I
https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744

18. KauecTBeHHBIC peakiuu Ha KATHOHBI U aHHOHBI po1
https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744

19. [paktuyeckas pabora Nel. Perienne skcriepuMeHTaIBHBIX 3a/1a4 110 pou

Teme "DIEeKTPOIUTHIECKAsT TUCCOIHAIns " https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744

20. VYpox 00001IeHus ¥ CUCTeMaTH3aIMK 3HaHH 110 Teme “Teopwust pom

AJIEKTPOJIUTUICCKON TUCCOLIUAIN” https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744

21. YPOK KOHTPOJIS 3HaHUM 110 Teme “TeopHus dIEKTPOIUTUYECKON

Iucconuanum’’
22. OOm1ast xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB pa1
3THX 3JICMEHTOB, XapaKTepHBIEC ISl HUX CTENeHU OKucieHus. CTpoeHne https://resh.edu.ru/office/user/link_teacher/
U (pu3MYecKue CBOMCTBA MPOCTHIX BEIIECTB — TaJIOreHOB. XUMHYCCKHE code 3a2daf1fa48ch6f3d744
CBOICTBA Ha MpUMepe XJIopa (B3aUMOJICHCTBHE ¢ METaJJIaMH,
HEMeTaJlJIaMU, 1EJI0YaMH)
23. Xnoposogopos. ComistHas KHCIOTa, XUMUYECKHUEe CBOWCTBA, OJTy4YeHHE, pom
npuMeHeHre. KauecTBeHHas peakius Ha XJIOPHI-HOHBI https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
24. DU3HO0JIOTMYECKOE ICHCTBUE XJI0pa U XJIOPOBOIOPOAa HA OPraHU3M paur
yenoBeka. BaxHeine XIopuabl U UX HAX0XKIESHUE B IPUPOJIE https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744

25. [Tpaktrueckas padota Ne2. [TomydeHne CoIsTHON KUCTOTHI, H3YYCHHE €€ joedii

CBOWCTB https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744

26. Pemenue 3a1a4y Ha BHIYMCIICHUS IO YPAaBHEHUSM XUMHUYECKUX PEaAKIIUA, po1

€CJIM OJIMH PEarcHT JaH B U30BITKE https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744

217. O6mas xapakrepuctuka 3neMeHToB VIA-rpymmel. OcobeHHOoCTH po1I

CTPOCHUA aTOMOB 3THUX 3JICMCHTOB, XapPaKTCPHBIC IJI HUX CTCIICHU

https://resh.edu.ru/office/user/link_teacher/




okucienus. CTpoeHue u Pu3ndeckre CBONCTBA MPOCTHIX BEIECTB -
KHCIIOPOJIa U CePhl. AJUTOTPOITHBIE MOIU(DUKAIIMHA KHCIIOPOIa U CEPHI.
XUMHYECKUE CBOVMCTBA CEPHI

code 3a2dafl1fa48cb6f3d744

28. CepoBonopoji, cTpoeHHe, (U3MUECKUE U XUMUIECKUE CBOWCTBA po1
https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744

29. OKcH/IBI Cephl KaK MPEICTaBUTENH KUCIOTHBIX OKCHI0B. CepHUCTas poar

KHCJI0Ta https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
30. CepHas kucioTa, (pu3nvIecKkne 1 XUMHIECKHE CBOICTBa (001IHe KaKk pom
NpeACTaBUTEINs Kiacca KACIOT U cnenndudeckue), npumenenue. Conu https://resh.edu.ru/office/user/link_teacher/
CEpHOI KHCIIOTHI, KAUeCTBEHHAsI PEaKIUsl Ha CyIb(aT-HoH code 3a2daf1fa48ch6f3d744

31. XUMHUECKHUE PEAKIINH, JICKAIME B OCHOBE TIPOMBIIINIEHHOT'O CIIOC00a joedii
TIOJTYYCHHUSI CEPHOM KUCIIOTHI. PelieHne 3a7a4 Ha HaX0KJICHHE MacCOBOM https://resh.edu.ru/office/user/link_teacher/
JIOJIM BBIXOJIA MPOAYKTA PEaKIHH code 3a2daf1fa48ch6f3d744

32. HaxoxaeHue cepbl 1 €€ COeAMHEHUH B TPUpoie. XUMHYECKOES pauI
3arpsi3HEHUE OKPYKAIOIICH CPeJibl COSTUHCHUAMH Cephl (KUCIOTHBIC https://resh.edu.ru/office/user/link_teacher/
JO/TH, 3arPSI3HCHKE BO31yXa M BOJOEMOB), CITOCOOBI €r0 code 3a2dafl1fa48cb6f3d744
[peIOTBPAIICHUSI

33. OO0mmas xapakTepucTuka 31eMeHToB V A-Tpymiibl. OcOOCHHOCTH po1
CTPOEHHUS aTOMOB ATHX 3JIEMEHTOB, XapaKTePHBIC ISl HUX CTEIIEHN https://resh.edu.ru/office/user/link_teacher/
OKHCIICHHS. A30T, paClIpOCTpaHEeHUE B IPUPO/IE, PU3HUCCKUE U code 3a2daf1fa48ch6f3d744
XHMHUYECKHE CBOMCTBA. KpyroBopoT a30Ta B mpupo/ie

34. AMMHuax, ero Gu3HYeCKre U XMMHUYECKUE CBOMCTBA, MOJyIeHUE U poII
npumenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMUMUYECKUE CBOMCTBRA, https://resh.edu.ru/office/user/link_teacher/
npuMeHeHne. KauecTBeHHas peakuys Ha HOHbI aMMOHUS code 3a2daf1fa48ch6f3d744

35. [Ipaktuyeckas pabora Ne3. [lonyyeHnne ammuaka, U3y4eHUe €ro CBOMCTB pa1I
https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744

36. A3oTHast kucioTa, ¢€ GU3MIECKUe U XUMHIESCKUE CBOMCTBA (00IIHe Kak poar

MPEICTaBUTES Kilacca KUCIOT U crenuduueckue). HurpaTst https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744

37. Hcrnonb30BaHKe HUTPATOB U COJICH aMMOHHMS B KAUECTBE MUHEPAIbHBIX pour




yaoopeHuii. XuMHYECKOE 3arpsA3HCHHUE OKPYKAIOIICH Cpebl
COCAUHCHUAMMA a30Ta (KI/ICHOTHBIG AO0XKIH, 3arpsA3HCHUEC BO3aYyXa, TOYBLL
1 BOJOEMOB)

https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744

38 docdop, annmorponHbie Mogupukanuu Gocdopa, Gu3nIecKue u po1
XMMHUYECKHE CBOMCTBA https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
39 Oxcun dpochopa(V) u pochopnas kucioTa, Gpu3nuecKre 1 XUMUIECKUE po1
CBOMCTBa, monydeHrne. KauecTBeHHas peaknus Ha GochaT-noHbI https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
40 Hcnonp3zoBanue ¢pocdaToB B KaueCTBE MUHEPATIbHBIX YA00PEHUH. po1
3arpsi3HEeHHE IPUPOIHBIX BOZOEMOB (ocharamu https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
41. VYriepon, aniaoTponHbie MOAUGUKAIINH, PACTIPOCTPAHEHHE B IPUPO/IE, joedii
¢du3MuecKre U XMMUYeCKue CBOCTBa. Ancopouus. Kpyroopor https://resh.edu.ru/office/user/link_teacher/
yriaepoja B MPUPOJIE code 3a2daf1fa48ch6f3d744
42. Oxcupl yriaepona, ux (pu3ndecKkue 1 XMMUIECKHUE CBOMCTBA, pam
(bU3MOIOrNYECcKOe ICHCTBUE HA KUBBIC OPraHU3MBbI, OJTy4YCHHE U https://resh.edu.ru/office/user/link_teacher/
pPUMEHCHHE. DKOJIIOTHYECKUE MPOOIEMBI, CBI3aHHBIE C OKCHIOM code 3a2daf1fa48ch6f3d744
yraepoaa(IV); runoreza riodanbHOro MOTEIJICHUS KIMMATa;
MMapHUKOBBIN dhDeKT
43. VYroyibHas KUCIIOTA U €€ COMH, MX (PU3NIECKUE M XUMUYESCKHE CBOMCTBA, pamm
noJyueHue 1 npuMeHenrne. KauecTBeHHas peakiys Ha KapOOHAT-UOHBI. https://resh.edu.ru/office/user/link_teacher/
Hcnonb30Banne KapOOHATOB B OBITY, MEAMIIUHE, TPOMBIILICHHOCTH, code 3a2daf1fa48ch6f3d744
CEJIbCKOM XO351CTBE
44, [Ipaktrueckas padota Ned. [TomydeHne yriieKuciaoro rasa. pa1I
KauecTBeHHas peakiys Ha KapOOHAT-UOH https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
45. [lepBoHavabHBIC TOHATHS 00 OPTAHMYECKHUX BEIIECTBaX KaK O joedii
COCIIMHEHUSX YIIIepo/ia: 0COOEHHOCTH COCTaBa U CTPOCHHUS https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
46. [TonsTre 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: KUPaAX, OeIKax, po1

yrieBoAax. MaTepuanbHOE €IUHCTBO OPraHUYECKUX U HEOPTAHUYECKUX
COE€IMHEHUN

https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744




47.

erMHHﬁ, €ro (I)I/I?»I/ILIGCKI/IG U XUMHNYCCKUC CBOﬁCTBa, INOJIYYCHHC U
IMIPUMCHCHHUC B 3JICKTPOHUKE. COGI[I/IHCHI/IH KpEMHU B IpUPOAC

po1I
https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744

48. Oo6mwme npeactasnerus 00 oxcuae kpeMuusI(IV) 1 kpeMHHEBOH KHCITIOTE. poa1I
CHUIMKAThI, X UCIIOJIb30BAHUE B OBITY, MEIUIMHE, IIPOMBINIIEHHOCTH https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
49. Baxneiimme cTpouTeIbHBIC MaTEPUAITBI: KEPaMHKa, CTEKJIO, IIEMEHT, pom
0eToH, skee300eToH. [IpobaemMbl 6e30IacHOro NCIOIB30BAHMUS https://resh.edu.ru/office/user/link_teacher/
CTPOUTEJIBHBIX MATEPHAJIOB B TOBCEIHEBHOMN KH3HU code 3a2daf1fa48ch6f3d744
50. [IpaxTrueckas padora Ne 5. Pemienue skcnepuMeHTaIbHBIX 337124 110 po1
TeMe «BakHelne HeMeTaJlJIbl M UX COCTUHECHUS https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
ol. Ypok 0000111eHNs U CUCTeMaTU3alluy 3HaHu# 1o Teme “Hemertasuibl u ux po1
COeMHEHUS” https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
52. Ypok KOHTpOJIs 3HaHW 1o Teme “HemeTauibl u UX COeIMHEHUS
53. OOm1ast xapaKTEPUCTHKA XUMHUECKUX DJIEMEHTOB — METAJIJIOB Ha pam
OCHOBAHHH HX MOJIOKCHUS B IEPUOJMUCCKOI CUCTEME XMMUYECKUX https://resh.edu.ru/office/user/link_teacher/
anemenToB /. YI. MenaeneeBa u ctpocHus aToMoB. CTpOCHHE METAJLIOB. code 3a2daf1fa48ch6f3d744
MerTayuindyeckast CB3b U METAJNTNYECKasl KPUCTATMUECKas perIéTka
o4, DNEKTPOXUMHUUECKHUN psil HAllpsHKeHUH MeTaisioB. dusznyeckue u jedii
XUMHUYECKHE CBOMCTBA MeTa/uIoB. O01IMe criocoObl MOMy4YeHUs METaIOB https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
55. [ToHsiTHE O KOPPO3UH METAIUIOB M OCHOBHBIC CIIOCOOBI 3aIUTHI OT pom
KOppO3HUH https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
56. CmaBsl (CTalb, YyT'yH, TIOPATIOMUHUHN, OpOH3a), MX IPUMEHCHHUE B poaII
OBITY ¥ IPOMBIIIJICHHOCTH https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
57. [lenounsie MeTasubl. [lonokeHne B IEPHOAMYECKON CHCTEME pom

xuMHuueckux 3neMeHToB Jl. 1. Menaeneesa, cTpoeHHe aTOMOB.
Haxoxnenue B mpupoje. dusnueckre 1 XMMUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kaiusi). OKCHUIbl U TUAPOKCU/IbI HATPUS U KaJIusl.

https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744




HpI/IMeHCHI/Ie IIEJIOYHBIX METAJIJIOB U UX COSIMHECHUM

58. [I{er0ouHO3eMETbHbBIE METAIIBI MATHUIN M KaJIBIMHA, CTPOCHHUE aTOMOB. par
[MonoxkeHre B IEPUOIUUECKON CUCTEME XUMHUUECKUX deMeHToB JI. U. https://resh.edu.ru/office/user/link_teacher/
MenneneeBa. Haxoxnenue B npupoje. Gusndeckue 1 XMuMHYECKHE code 3a2daf1fa48ch6f3d744
cBolicTBa. BaxkHelinmme coefMHEHUsT KATbIUs (OKCHT, THIIPOKCHU]I, COJIH)
59. Perienre 3a1a4 Ha BRIYMCIICHUS 110 YPABHEHHUSIM XUMHUCSCKHX PEaKIIni, paur
€CJIM OJIMH U3 PEareHTOB JIaH B N30BITKE WU COACPIKUT MPUMECH; https://resh.edu.ru/office/user/link_teacher/
MacCCOBO# JIOJIM BBIX0/1a IPOIYKTA PEAKIINU code 3a2dafl1fa48cb6f3d744
60. JXKécTkocTh BOMIBI M CITOCOOBI €€ ycTpaHeHus1. BerarcaeHus mo parI
YpaBHEHHSIM XMMHUYECKHX PEaKIIUi, €CIIM OJIUH U3 PEarcHTOB JIaH B BHJIC https://resh.edu.ru/office/user/link_teacher/
BOJIHOT'O PacTBOPa C M3BECTHOW MacCOBOM J0JIeH code 3a2daf1fa48ch6f3d744
61. IMpakTrueckas padota Ne6. JKEcTKOCTh BOIBI M METOMBI €€ YCTpaHSHHUS parI
https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744
62. Antomunuii. IlonoxeHue B nepuogu4eckoi CUCTEME XUMUYECKUX pa1
anemenToB /. 1. Menaeneesa, crpoeHue atoma. Haxoxaenue B https://resh.edu.ru/office/user/link_teacher/
npupoe. Pu3nuecKre ¥ XUMUISCKHE CBOWCTBA. AMGOTEPHBIC CBOMCTBA code 3a2daf1fa48ch6f3d744
OKCH/Ia ¥ THIPOKCH/IA
63. XKeneso. [TonoxeHne B NEPUOAMICCKOI CHCTEME XUMHUUECKHX pauI
anemenToB /. 1I. Menaeneesa, crpoeHue atoma. Haxoxaenue B https://resh.edu.ru/office/user/link_teacher/
npupoje. Pu3sHuecKrue ¥ XUMHYECKHE CBOMCTBA code 3a2daf1fa48ch6f3d744
64. Oxcunsl, runpokcusl u conu xenesa(ll) u sxeneza(Ill) po1I
https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
65. IMpakTrueckas padota Ne 7. PelieHne SKCIepUMEHTAIBHBIX 32124 110 panur
TeMe «BakHelIre MeTauibl U UX COSIUHEHUS https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48ch6f3d744
66. HoBble MaTepuasbl U TeXHOIOTHH. BelecTBa u MaTepualisl B poar
MMOBCETHEBHOM JKU3HU YeJIOBEKa. XUMHUS M 3I0pOBbe. bezomacHoe https://resh.edu.ru/office/user/link_teacher/
UCIIOJIb30BAHUE BEIICCTB U XUMUYCCKUX PEAKIIUii B OBITY. code 3a2daf1fa48ch6f3d744
67. [IpupoaHble HCTOYHUKH YTIIEBOAOPOAOB (YTOJb, IPUPOIHBINA Ta3, HEPTH) pa1I

IMPOAYKTBI UX nepepa60TKH, HX POJIb B 6BITy W IIPOMBIINIJICHHOCTH.

https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744




68.

OCHOBBI 3KOJIOTHUECKOM TPaMOTHOCTU. XUMUYECKOE 3arpsi3HEHUE
OKpY>Karolleu Cpebl, MPEAEIbHO JOMYCTUMAas KOHIEHTPALIMS BEIIECTB -
ITJIK). Poibp XuMuM B pelieHHH SKOJIOTHYECKIX POOJIEeM.

pa1I
https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48ch6f3d744




