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Pabouas nporpamma
o y4eOHOMY MpeIMeTy « XUMHUS»

YPOBEHb: OCHOBHOE 00111ee 00pa3oBaHue



HNOACHUTEJBbHAA 3AIIUCKA

PaGouass mporpamMMa 1o XMMuHU Juig oOydarommxcs 8-9 KJIaccoB cOCTaBlieHa Ha OCHOBe TpeOoBaHMI K pe3yiabTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeNIbHOIM MporpaMMbl OCHOBHOTO 0011ero oOpazoBaHusi, MpeacTaBieHHbIX B DenepanbHOM rocyJapcTBEHHOM 00pa30BaTEIbHOM CTaHAapTe
OCHOBHOTO 00mIero o0pa3oBaHMsA, C Y4YETOM paclpelnel€HHBIX IO KJaccaM IpOBEpseMbIX TpeOOBaHMN K pe3yabTaTaM OCBOEHHUS OCHOBHOM
o0pa30BaTesIbHOI MpOorpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUsl U 3JIEMEHTOB COJIEp)KaHUsA, MPEICTABICHHBIX B YHHUBEPCAIbHOM KOAM(PHUKATOPE MO
XMMHH, a TaKke Ha ocHOBe [IpumepHOi mporpaMMbl BOCHHTAaHUS OOyYarOIUXCS MPHU MOJYYEHHH OCHOBHOTO 0OmIero obpa3oBaHMA U C YyUETOM
Konnenmuu mpenonaBaHust yaeOHOTO mpeaMera «XHUMHs» B 00pa3oBaTelbHBIX OopraHm3anusx Poccuiickoit denepanuu, peaausyronmXx OCHOBHBIC
obmeoOpazoBarenbHbie IporpaMMel (yTB. Pemennem Komnernn Munnpocsemenus Poccun, mpotokon ot 03.12.2019 N TIK-4BH).

OBLIASA XAPAKTEPUCTHUKA YYEBHOT'O IPEJIMETA «XUMMUS»

Bknag yuebHoro mpenmera «XuMUs» B JOCTHKCHHE II€JIel OCHOBHOTO 00mIero oOpa3oBaHusi OOYCIIOBJIEH BO MHOTOM 3HAYEHHEM XHUMHYECKOU
HayK{ B TIO3HAHUM 3aKOHOB ITPUPO/IbI, B Pa3BUTUU MPOU3BOAUTENBHBIX CHJI OOIECTBA U CO3/IaHUHM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPBHI.

XUMHS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAyK PACIpPOCTpaHMIA CBOE BIMSHUE HAa BCE OOJIACTH UEJIOBEYECKOrO CYIECTBOBAHMUS, 3a/1ajla HOBOE
BUJICHHE MHpa, CTajla HEOThEMJIEMBIM KOMIIOHEHTOM MHUPOBOW KYyJbTYpbl, HEOOXOAMMBIM YCIOBHEM JKM3HU OOIIECTBA: 3HAHUE XUMHH CIIY)KUT
OCHOBOH 11 JOPMHUPOBAHUS MUPOBO33PEHUS YEJIOBEKA, €r0 MPEICTABICHUH O MaTepPUAIBHOM €IMHCTBE MHPA; BAXKHYIO POJIb HTPAIOT (POPMHUpPyEMBbIE
XUMHUEH MpPEeJCTaBICHHUsS O B3aMMOINPEBPAIICHUAX SHEPrUM U 00 HBOJIOIMM BELIECTB B NPUPOJE; COBPEMEHHas XMMHS HalpaBlieHa Ha peIIeHue
r7100aTbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM, YHEPreTUUYECKOM, MHUIIEBOW M HKOJIOTHYECKON 0e30MacHOCTH, MpodieM
3/IpaBOOXPAHEHHUS.

B ycnoBusix Bo3pacraromiero 3Ha4eHHs] XUMHUHM B JKM3HM OOILECTBAa CYHIECTBEHHO IOBBICHIACH POJIb XMMHMYECKOro oOpa3oBaHus. B ruane
COLIMAJIN3ALIMHU OHO SIBJISIETCS OJHUM U3 YCIOBUI (POPMUPOBAHUS UHTEIIEKTA TMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY UY€JI0BEKY XMMHUECKHE 3HAHUSI HEOOXOAUMBI JJIsl IPUOOpPETEeHUsI OOLIEKYIbTYPHOTO YPOBHS, TO3BOJISIFOIIETO YBEPEHHO TPYAUTHCA B
COLIMYME U OTBETCTBEHHO YYacCTBOBAaTh B MHOTOOOPA3HOM *KM3HU OOILECTBA, Il OCO3HAHUS BaXKHOCTH PAa3yMHOI'0 OTHOILIEHMS K CBOEMY 3[J0OPOBBIO U
3JI0pPOBBIO JIPYTHX, K OKpYXaroulell mpupoaHOW cpene, AJii IPaMOTHOIO IMOBEACHUS MPH HCIOJIb30BAaHUM PA3IUYHBIX MaTEpPUAIOB U XUMHUYECKUX
BELIECTB B [IOBCEJHEBHOM KHU3HHU.

Xumuueckoe o0pa3oBaHME B OCHOBHOM IIKOJIE sIBIsiETCS 0a30BBIM 110 OTHOLIEHMIO K CHCTEME OO0ILero XxuMmudeckoro oodpasopanus. IloaTromy Ha
COOTBETCTBYIOLIEM €My YPOBHE OHO pealu3yeT NpPUCYIIHe OOLeMy XHMHUYECKOMY OOpa30BaHHUIO KIIIOYEBBIE LIEHHOCTH, KOTOPBIE OTPaXKaroT
rOCyJapCTBEHHbIE, OOIECTBEHHbIE U MHAMBHYyaJIbHbIE NOTPEOHOCTU. DTUM ONpEAEIseTCs CYIIHOCTh OOLIeH cTpaTerun oO0y4eHUs, BOCIUTaHUS U
pa3BUTHs 00yUaIOIIKUXCSI CPEJICTBAMH YUEOHOTO MpeaMeTa «XUuMUsI».

N3yuenune npeamera: 1) cnocoOCTBYET peain3allid BO3MOXKHOCTEH Jsl caMOpa3BUTHS U (OPMHUPOBAHMS KyJIBTYpbl JIMYHOCTH, €€ OO0Ied U
(yHKUIMOHAIBHOM TPaMOTHOCTH; 2) BHOCHT BKJIaJ B (OPMHPOBAHUE MBIIUICHUS M TBOPUYECKHUX CIIOCOOHOCTEH MOJPOCTKOB, HAaBBIKOB HX
CaMOCTOSTEJIbHON Yy4eOHOM NesATebHOCTH, SKCIIEPUMEHTAIBHBIX U MCCIIE10BATEIbCKUX YMEHUH, HEOOXOAUMBIX KAaK B IOBCEJHEBHOM )KHU3HHU, TaK U B
npodeCCHOHATBHON AEATENBHOCTH; 3) 3HAKOMUT CO CHEIM(UKON HAydyHOT'O MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIs/a HA €IHHCTBO



MPUPOJBI M YeJOBEKa, SIBISIETCS OTBETCTBEHHBIM 3TaloM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU MOJPOCTKOB; 4) crocoOCTBYyeT
(OpMHPOBAHHIO LIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSAM, K NPHUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIAJ B 3KOJIOIMYECKOE
o0pa3oBaHHUE MIKOJIBHHUKOB.

Ha3Bannble HampaBieHHs B OOYy4YeHHUH XHMHU OOECIIEUMBAIOTCS CIEHU(PHUKONW COAEp)KaHUS TIpeaMeTa, KOTOPBIA SIBISETCS IEAarorHuecKu
a/JlalITUPOBAHHBIM OTpa)keHHEM 0a30BOI HayKH XMMHU HA ONpeAeIEHHOM dTarne e€ pa3BUTHSL.

Kypc xuMuu 0CHOBHO# IIKOJIBI OPHEHTUPOBAH Ha OCBOCHUE O0YYAIOIIMMHCS OCHOB HEOPTaHNYECKON XMMHUH U HEKOTOPHIX MMOHATUH U CBEeIeHUI 00
OTAEJIbHBIX 00BEKTaX OPraHNYeCKON XUMHUH.

CrpykTypa cozaepkaHus mpeaMeTa c(OpMHpPOBaHA Ha OCHOBE CHCTEMHOTO IMOJAXOAa K ero m3ydeHuto. CojepaHue CKIAIbIBACTCS U3 CHCTEMBI
MOHATUI O XMMHYECKOM 3JIEMEHTE M BELIECTBE M CHCTEMBbl MOHATUH O XMMHYecKOW peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OpPTraHU30BaHbI 110
MPUHIUITY TTOCJICAOBATCILHOI'O0 Pa3BUTUSA 3HAHWM Ha OCHOBE TCOPCTUUCCKUX HpCI[CTaBJIeHI/Iﬁ Pa3sHOTro YpOBHA: aTOMHO-MOJICKYJIAPHOTO YUYCHUS KakK
OCHOBBI BCEro ectecTBo3HaHus, ypoBHs Ilepmonuueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XMMMH, YYEHHsI O CTPOEHUM aToMa U
XUMHUYECKON CBSI3U, MPENCTABICHUI 00 3JEKTPOJIUTHUECKOM OUCCOLMALIMM BEIECTB B pacTBOpax. TeopeTHdecKue 3HaHUS pacCMaTpUBAIOTCS Ha
OCHOBE AMIMPHUYECKU TOJIyYEHHBIX M OCMBICICHHBIX (PAKTOB, pa3BUBAIOTCS IMOCIENI0BATEIbHO OT OJHOTO YPOBHS K JPYrOMY, BBINOJIHAS (PYHKLIUU
00BSCHEHNS U MMPOTrHO3UPOBAHUA CBOI>'ICTB, CTPOCHUA U BO3MOKHOCTEH MPAKTUYCCKOIro NpUMCHCHHA U IMOJIYYCHUS N3Yy4aCMbIX BCIICCTB.

Takast opraHuzanusi coAepXKaHMsA Kypca CIIOCOOCTBYET MPEACTABICHUI0 XHMHUYECKOM COCTABIAIOLICH HAaydyHOHW KapTHHBI MHUpa B JIOTHKE ¢
CHCTeMHOU mpupobl. TeM caMbiM 0OecrieunBaeTcsi BO3MOKHOCTh (DOPMUPOBAHHS Yy 00YJAOIIMXCS [IEHHOCTHOTO OTHOIICHUS! K HAYYHOMY 3HAHHIO U
MeTOoZaM IO3HaHUs B Hayke. BajkHO Taxke 3aMETUTh, YTO OCBOEHHUE COJIEPKaHMs Kypca MPOUCXOIUT C MPHUBJICUCHUEM 3HAHUHN U3 paHee N3y4eHHbIX
KypcoB: «Oxpyxaromuit Mup», «buosnorus. 5—7 knacces» u «Pusuka. 7 Kiacey.

HEJHN N3YYEHUSA YYEBHOI'O IPEAMETA «XUMUWUS»

K mnHampaBieHHro TNEpBOCTETIEHHOW 3HAYMMOCTH TIPH peaju3alid oOpa3oBaTeNbHBIX (YHKIHMHA TpeaMera «XUMUS» TPAAUIUOHHO OTHOCST
(dbopmMHpoBaHKE 3HAHUI OCHOB XMMUYECKOM HayKH Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTHUECKON JIESITEIbHOCTH YEJIOBEKA U KaK OJITHOT'O
13 KOMIIOHEHTOB MHPOBOM KYJIBTYpHL. 3ajada MpeaMeTa COCTOUT B (POPMUPOBAHUH CHCTEMBI XUMUYECKUX 3HAHUH — Ba)KHEWINHNX (PAKTOB, TOHATHH,
3aKOHOB M TEOPETUYECKHX MOJOXKEHUH, JOCTYMHBIX OOOOIICHHH MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKd, 3HAHUM O Hay4yHBIX MeETOoAax
M3YUYCHHSI BEIIECTB U XMMUYECKHUX PEaKInii, a TaKke B (GOPMUPOBAHUH U PA3BUTHU YMEHHI U CTIOCOOOB JIEATEIFHOCTH, CBS3aHHBIX C IUTAHUPOBAHUEM,
HAOJIOCHUEM U ITPOBEACHUEM XUMHUYECKOT0 IKCIIEPUMEHTA, COOJII0IEHUEM MTPaBUII 0€30IacHOr0 00palleHHs C BEIIECTBAMU B IIOBCEIHEBHOM KU3HU.

Hapsiny ¢ 3TUM 1enu M3y4eHus MpeaMera B MporpaMMe yYTOYHEHBI U CKOPPEKTHPOBAHBI ¢ yYETOM HOBBIX IPHOPUTETOB B CHCTEME OCHOBHOTO
obmero obpazoBanus. CerogHs B 00pa3oBaHUM 0CO00 3HAYUMOMN MPU3HAETCS HANPABICHHOCTh OOYYEHHUS HA Pa3BUTHE U CaMOPa3BUTHE JIMYHOCTH,
dopmupoBanne e€ MHTe/UIEKTa W 00mIeH KyabTypsl. OOyd4eHHEe yMEHHIO YYHTHCS M IPOJOKATh CBOE 0Opa3oBaHHE CAMOCTOSATENIBHO CTAaHOBHUTCS
OJTHOU M3 BaKHEHIINX (PYHKIUN y4eOHBIX PEIMETOB.

B cBsi3u ¢ 3TUM IIpY U3yYEHHUH IIPeIMETa B OCHOBHOH IIIKOJIE JOMHHUPYIOIIEe 3HaUCHHE PHOOPEITN TaKue LeH, Kak:



(dbopMupOBaHKE UHTEIJIEKTYaJIbHO Pa3BUTOMN IMYHOCTH, FTOTOBOM K caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIIbBHOMY MPUHITHIO PELICHUH,
CHOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU;

HAIPaBIEHHOCTH OOYYEHHUsI HA CUCTEMAaTUIECKOE MPUOOIICHNE yYaIIUXCsl K CAMOCTOSITEIbHOM MO3HABATENILHOM NESATEIbHOCTH, HAYYHBIM METOIaM
MO3HaHUS, POPMHUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHUH,

o0ecrieueHne yCIoBHil, CHOCOOCTBYIONMINX MPUOOPETEHUIO 00YJAIOIMMHUCS OTIBITa PA3HOOOPA3HOM AEATETLHOCTH, IO3HAHUS M CAMOITO3HAHMUS,
KITIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETECHIIUN ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3JINYHBIX BUJIOB AESITEILHOCTH;

dbopMHupoBaHHE YMEHUN OOBSICHATH U OLICHUBATH SIBJICHUS OKPY’KAIOIIETO MApa Ha OCHOBAaHWH 3HAHUH U OIIBITA, TIOJYUYECHHBIX TIPU U3y4YEHUHN
XHMHU,

dbopMupoBaHre y 00yJaOIMIUXCS TYMAHUCTUYECKUX OTHOLICHUH, MOHUMAHUSI [ICHHOCTH XUMHUYECKUX 3HAHUHN IS BEIPAOOTKH SKOJIOTHUECKH
1eJ1eco00pa3HOro MOBEACHUS B OBITY U TPYAOBOM JESITEILHOCTH B LEJISIX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIEH IPUPOAHON CPE/IbI;

pa3BUTHE MOTHBAIIMU K 00YyUEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO Ha OCHOBE YCBOEHHUS OOIICUETTOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIPO(DUIIS ¥ HAMIPABICHHOCTH ATbHEHUINETO 00yueHUSI.

MECTO YYEBHOTI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme obmero o6pasoBaHus «XuMUsS» NpU3HAHA 00SA3aTEIbHBIM Y4€OHBIM IPEIMETOM, KOTOPHI BXOJUT B COCTaB IMpeIMETHON obnactu
«EcTecTBeHHO-HayuHBIE TIPEAMETHD.
Y4eOHBIM MIaHOM Ha €€ u3ydeHue oTBe/IeHO 134yueOHbIX YacoB — 10 2 4. B Henento B 8 kiacce (68 yacoB) u 9 kiacce (66 4acoB) COOTBETCTBEHHO.

COJAEP)KAHME YYEBHOI'O ITPEJIMETA

8 KVIACC

IlepBoHayajbHBIEe XUMHYECKHE TOHATHS

[Ipenmer xumun. Pons xumMuu B )x13HU 4esioBeka. Tena u BemecTsa. Pu3nyeckne CBOMCTBA BEIECTB. ArperaTHoe cocTossHue BeuecTs. [lonsarue o
METO/1ax MO3HAHUS B XMMHUU. XUMUS B ccTeMe HayK. UncThle BemecTBa U cMecH. CriocoObl pa3fieneHus cMecei.

ATOMBI M1 MOJIEKYJIbl. XUMUYECKHUE 3JIEMEHTBI. CUMBOJIBI XUMUYECKUX IEMEHTOB. IIpocThie U c0kKHBIE BelECTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckast ¢popmyna. BaaeHTHOCT, aTOMOB XMMHUYECKUX 3J€MEHTOB. 3aKOH MOCTOSHCTBA cocTaBa BellecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTtHOCuTENbHAs MOJIEKYJISIpHAs Macca. MaccoBasi 10151 XUMUYECKOTO 2JIEMEHTA B COEJUHEHUH.



Ousnyeckue M XUMUYECKUE SBICHMsS. XHUMHUYEcKas peakuuss U e€ NpU3HaKh. 3aKOH COXpPAHEHHUS MacChl BEUIECTB. XHUMHUYECKUE YypaBHEHHUS.
Knaccudukanus XuMudeckux peakiuii (coenHeHHs, Pa3oKeHHs, 3aMeIeHUs, 0OMEeHa).

XUMUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, ¢ MpaBUiIaMH paboThI B JIaDOpaTOpUH U MpUEMaMH o0pallleHus ¢ 1ab0paTOPHBIM
000pyJIOBaHUEM; M3YUYEHHE U ONucaHHe (U3NUYECKUX CBOICTB 00pa3IOB HEOPraHWYECKHX BEIIECTB; HAOMOACHHE (HU3UUECKUX (TIaBICHHE BOCKa,
TasiHUE JIbJla, paCTHpAaHUE caxapa B CTYIKe, KUMIEHHE U KOHACHCAllUsi BOJAbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAaHWE MEJHON MPOBOJOKH,
B3aMMOJICHICTBUE MeJla C KHUCJIOTOM) SIBJIE€HUI, HAOJIOJEHUE W OIMCAaHUE INPHU3HAKOB IMPOTEKAHHWA XMMMUYECKHUX pEaKIMi (pasiiokeHue caxapa,
B3aUMOJICHCTBHE CEPHON KHUCJIOTHI ¢ XJIOpUIOM Oapusi, paznoxeHue ruapokcuaa meau(ll) mpu HarpeBaHuu, B3amMOJICHCTBHE XKejie3a C PAaCTBOPOM
comu menu(Il)); mzyuenune crnocoboOB pas3ieneHus cMeceil (C MOMOIIbI0 MarHuTa, (WIbTPOBaHME, BHIMAPHUBAHME, AMCTWILIALMS, Xpomarorpadus),
MIPOBEJICHUE OYHCTKHU IMOBAPEHHOMN COJIM; HAONIO/IEHNE M OMUCAHKUE Pe3yIbTaTOB MPOBEACHUS OIbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacCHhI;
CO3/1aHHE MOJIEJIEN MONEKYI (I1apOCTEPHKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech ra3os. CocrtaB Bo3myxa. Kucimopog — aneMeHT M mpocToe BemiecTBO. HaxoxmeHue Kuciiopona B NMpHpoae, (U3UYECKUue U
XUMHUYECKHe cBOMCTBA (peakuuu ropenusi). Okcunpl. [Ipumenenne kucnopoaa. CrocoObl MoMydeHus: KUCIOPOo1a B 1a00paTOPUH U MPOMBIIIICHHOCTH.
Kpyrosoport kucnopona B npupojae. O30H — ayutoTporHas MOJU(PHUKAIHS KUCIOPO/a.

TernoBoit 3pPexT XUMHUYECKON peakluu, TEPMOXUMHUYECKHE YypaBHEHHs, 3K30- M SHIOTEPMHUYECKHE peakluud. TOIUIMBO: yroib W MeETaH.
3arps3HeHHE BO3lyXa, YCUICHHE TTApHUKOBOTO 3(dekra, pazpyiieHne 030HOBOTO CIIOSI.

Bogopon — sneMeHT u mpoctoe BemiecTBO. HaxoxaeHue Boaopoja B Ipupoje, pusndeckrue U XMMHUYECKHe CBOICTBa, MPUMEHEHHE, CIIOCOObI
nosrydeHus. Kucinotsl u conn.

KonnyectBo Bemectsa. Mosb. MosnsipHast Macca. 3akoH ABorajapo. MossipHblil 00bEM ra3zoB. PacuéTsl M0 XUMHUYECKUM YPaBHEHHSM.

®usnueckue cBoWcTBa BOABI. Boma kak pactBoputenb. PacTBopbl. HachllleHHBIE M HEHACBINIEHHBIE PacTBOPHI. PacTBOpHMOCTH BELIECTB B
Bozie.MaccoBas 101 BELIECTBa B pacTBOpe. XUMUYECKUE CBOICTBA BOJbl. OcHOBaHusA. Poiib pacTBOPOB B IIPUPOJE U B XKU3HU YeloBeka. KpyroBopor
BOJIbI B IpUpO/JIe. 3arpsa3HeHHEe NPUPOAHBIX BoA. OXpaHa U OYHCTKA MPUPOIHBIX BOJI.

Knaccuduxauus Heopranndeckux coenuHenuid. Oxcuzapl. Knaccudukanus okcumos: cosneoOpasyroniye (OCHOBHBIE, KHCIOTHbIE, aM(OTEpHbIE) U
HecosieoOpa3yromue. HomeHknatypa OkcuAOB (MeXIyHapogHas M TpuBHaibHas). dusnyeckue U XHUMUYECKHE CBOMCTBa OKcuAoB. llomydenue
OKCH/JIOB.

OcHoBanus. Knaccudukanus ocHoBaHMI: MIENOYM W HEPACTBOPUMBIE OCHOBaHHUsA. HoMeHKIaTypa ocHOBaHWN (MEXIyHapOHAs U TPUBUAJILHAS).
Du3NYEeCKUE U XMMUYECKUE CBOMCTBAa OCHOBaHUU. [loyueHre OCHOBaHHUIA.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucioT (MeXIyHapoaHas U TpUBHANIbHAS ). DU3HUECKUE U XUMHUECKUE CBOMCTBA KUCIOT. P
aktuBHOocTH MeTauioB H. H. bekerosa. [loiryuenue kucmuor.

Comu. Homenknatypa cosneid (MexXayHapoaHas U TpUBHAJIbHAS ). DU3HUECKHE U XUMHUECKUE CBOMCTBA cosel. [lomyuenue coneid.

I'enetnueckas cBA3b MEXKAY KjacCaMi HEOPraHUYECKUX COEITUHEHUM.

XUMUYECKUI IKCIIEPUMEHT: KaueCTBEHHOE OMpEJIeTICHUE COJIEP)KaHusl KUCIOPOoa B BO3/lyXe; MOJydyeHue, coOupaHue, paclio3HaBaHue U U3ydeHUe
CBOWCTB KHCJIOpOAa; HaOJIIOJEHHE B3aMMOJICHCTBHUS BEIIECTB C KHUCIOPOJIOM M YCJIOBUS BO3HMKHOBEHHMS M MpPEKpAIleHUs TOpeHus (Iokapa);



O3HaKOMIJIEHHE ¢ 00pa3llaMy OKCHJOB M OMMCAHUE UX CBOMCTB; MOJIy4eHHE, cOOMpaHue, paclio3HaBaHUE M M3yueHHUE CBOICTB Bojaopoia (ropeHue);
B3auMojieiicTBre Bojopona ¢ okcugaoM menu(Il) (Bo3MOXXHO HCHOJB30BAHHE BHJIEOMATEPUANIOB); HAOMIOZEHHE O0Opa3LOB BEIIECTB KOJMYECTBOM
1 MomB; HccaenoBaHNE OCOOCHHOCTEW PaCTBOPEHMSI BEIIECTB C Pa3IMYHON PACTBOPHUMOCTHIO; TPUTOTOBJICHUE PACTBOPOB C OMPEACIIEHHON MacCOBOM
JI0JIENl pacTBOPEHHOIO BEILECTBA; B3aMMOJAEHCTBHE BOJABI C METAUIAaMM (HAaTpUEM M KajbliieM) (BO3MOXHO HMCIOJIb30BAaHHUE BUIAEOMATEPHAIIOB);
OTIpe/ieNIiEHUE PACTBOPOB KHUCIOT U IIEJOoYel C MOMOIIBI0 MHAMKATOPOB; MCCIIEIOBaHUE OOpPa3I[0B HEOPTaHMUECKUX BEIIECTB Pa3JIMYHBIX KIIACCOB;
HaOJI0IeHNe U3MEHEHUSI OKPACKH MHAWKATOPOB B PACTBOpaxX KHUCJIOT M HIeNovei; nzyueHue B3aumonaeictsust okcuna menu(Il) ¢ pactBopom cepHoit
KHMCJIOTBI, KUCJIOT ¢ METAJUIAMU, PEaKIUN HEUTPAIU3ALUK; [T0OJTy4YeHHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJJHOTO METaJlla IPYTrUM U3 pacTBOpa
COJIM; PELIEHME IKCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BakHeNme Ki1acChl HEOPraHUYECKUX COEIUHEHUIN.

Iepuonnyeckuii 3akoH u Ilepuoanyeckas cucrema xumudeckux 3jaeMeHToB /[, U. MenneneeBa. CTtpoeHue aToMoB. XUMHYECKasi CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBbIE PEaKINHU

[TepBble MOMBITKN KIACCU(PUKALINYA XUMHUUECKHUX AJIeMEeHTOB. [IoHsATHE O rpynmax CXOAHBIX 3JIEMEHTOB (ILEJI0YHbIE U HIETOYHO3EMEIbHbIC METAIBI,
TJIOTEeHBI, MHEPTHBIC T'a3bl). DIEMEHTBI, KOTOPhIE 00pa3ytoT aM(OTEPHBIC OKCUIBI U TUIPOKCHIBI.

[Tepuonnueckuii 3akoH. [lepuoguueckas cucremMa xumuyeckux anemeHToB [I. . Menneneesa. KopoTkonepuonHas u IIMHHONEpUOAHAST (POPMBI
Ilepnonnueckoit cucreMsl xumudeckux siaeMeHToB JI. M. Menneneesa. Ilepuonel n rpynmnsl. @U3nUeCKUil CMBICI NOPAIKOBOIO HOMEpa, HOMEPOB
MEPUOJIa U TPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siyiep. M3oTombl. DnekTponbl. CTpoeHUe 3IEKTPOHHBIX 000JI0YeK aTOMOB TEPBhIX 20 XUMUYCCKUX DJIEMEHTOB
[Tepuonmueckoit cucremsl [[. U. Menneneesa. XapakTepuCTHUKa XMMHMUYECKOrO 3JEMEHTa IO €ro nojoxeHuro B Ilepuommueckoit cucreme /JI. U.
Menpneneesa.

3aKOHOMEPHOCTH MU3MEHEHHMs paJiiyca aTOMOB XMUMHMUYECKUX 3JIEMEHTOB, METAUIMUYECKUX U HEMETAJUNIMYECKUX CBOMCTB IO IpyIIaM U MEepUoAaM.
3nauenue [lepuoamueckoro 3akoHa u Ilepuoanueckoil cuCTeMbl XMMHYECKUX SJIEMEHTOB IS pa3BUTHS Hayku W npaktuku. J[. 1. Mennenees —
YUEHBIN U IPaXXIaHUH.

Xumnyeckas cBs3b. KoBaneHTHast (1oJIsipHAsi U HEMOJIApHAsi) CBSI3b. DJIEKTPOOTPULIATENIbHOCTh XUMHUECKHX 3J1IeMeHTOB. VIoHHAsI CBSI3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl okucieHuss u BoccTaHoBIeHUsI. OKUCIUTENN U BOCCTAHOBUTEH.

XUMUYECKUH 3KCIEPUMEHT: U3yueHue oOpa3loB BEIIECTB METAIJIOB U HEMETAJJIOB; B3aUMOJEICTBHE IMIPOKCHIA IMHKA C PACTBOPAMM KHUCIIOT U
[ieioueli; MPOBEJCHUE OMNBITOB, WUIIOCTPUPYIOMIMX MPUMEPhl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUi (FOpEHUE, PEeaKIUu pas3loKeHus,
COCTMHEHUS ).

MexnpeamMeTHbie CBA3U

Peanu3zanus MeXINpeaMETHBIX CBSA3€H MPU M3YYEHUU XMMHH B 8 KJIacce OCYILECTBISIETCS Yepe3 HCIOIb30BaHUe KaK OOIIMX €CTeCTBEHHO-HAaYy4HbIX
MOHATHUH, TaK U MIOHATUH, ABIISIIOIINUXCS CUCTEMHBIMU I OTIEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO61re ecTeCTBEHHO-HAYyYHbIE OHITHS: HAYYHbIN (DaKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CUHTE3, Kiaccudukalys, nepuoJuuHOCTb, HaOII0ACHHE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®uzuka: MaTepus, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHUJ, U30TOMBI, PAJUOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUYECKHUM 3apsij, BELIECTBO,
TeNno, 00bEM, arperaTHoe COCTOSIHUE BEIECTBA, a3, (PU3NUECKUE BEIMUUHBI, €IUHUIIBI U3MEPEHHS, KOCMOC, IIIaHeTHl, 3BE31b1, COoNHIIE.



buonorus: GorocunTes, npixanue, 6uocdepa.
I'eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TTOJIE3HBIE HCKOMIaeMBbIe, TOTLTUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMH4YeCKas peaknusi

Ilepuonuueckuit 3akoH. [lepronnueckasi cucrema xumuueckux sineMeHToB J[. M. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU
CBOMCTB XMMMUYECKHUX 3JIEMEHTOB IEPBBIX TPEX NEPUOMIOB, Kalus, KaJIbLUA M UX COECJUHEHUM B COOTBETCTBUM C IOJIOKEHHEM DIIEMEHTOB B
[Teproanueckoit cucteMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XUMUUYECKON CBSI3U. THIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOM
PEETKY U BUJA XUMUYECKOM CBS3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKUX BEIIECTB (MEXIyHApOIHAsl M TPUBUANbHAS). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K
pa3JIMYHBIM KJacCaM HEOPTaHWYECKUX COCIMHEHMM, FTEHETUYECKasl CBsI3b HEOPraHMYECKHUX BEILIECTB.

Knaccudukanus XuMHUUECKUX peakUuil MO pa3IuyYHbBIM NMpHU3HaKaMm (M0 YUCIY M COCTaBY YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY
3¢ (deKTy, M0 U3MEHEHHIO CTETICHEW OKUCICHHS XMMHUYECKUX DJIEMEHTOB, M0 00OpaTUMOCTH, 10 YYaCTHIO KaTalu3aropa). JK30- U SHIO0TEPMHUYECKHUE
peakuuu, TEepPMOXUMUYECKUE YPaBHEHUS.

[lonsiTue o ckopoctu xumuueckoil peakiuu. [loHsTue 00 0OpaTUMBIX W HEOOPATHMBIX XUMHUYECKUX peakuusax. [IoHATHE O TOMOTEHHBIX U
reTeporeHHbIX peakiusx. [lonsartue o xumuueckoM paBHOBecHH. PaKTOPBbI, BIUSAIOIIME HA CKOPOCTh XUMUUECKON PEAKIIUH U TOJIOKEHHE XUMHUUECKOT0
paBHOBECHS.

OKHCINTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIUH, AJIEKTPOHHBIA OaJaHC OKHUCIUTENbHO-BOCCTAHOBUTEIbHONW peakiuu. CocTaBieHHE YpaBHEHUM
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI C HCIOIB30BAHUEM METO/1a 3JICKTPOHHOr0 OanaHca.

Teopust 37€KTPOAUTUYECKON JUCCOLMANUHU. OJIEKTPOJIUTHl M He- 3JIeKTpoiuThl. KaThoHbl, aHMOHBI. MeXaHU3M JAMCCOLMALMM BELIECTB C
pa3IMYHBIMHM BUJJAMH XUMUYecKoH cBs3u. CreneHb quccornuanuu. CHUIbHBIE U C1a0ble 3JIEKTPOIUTHI.

Peaknyu monHoro oOMeHa. YcioBUSA NPOTEKAaHUS peaklUi MOHHOTO OOMEHa, MOJHbIE M COKpalll€HHbIE MOHHBIE ypaBHEHHUs peakuuil. ColicTBa
KHCJIOT, OCHOBAaHUI U coyiel B CBEeTE MPECTAaBICHUNA 00 31IeKTPOIUTHYECKON Aucconnanuy. KauecTBeHHble peakiuy Ha HoHbl. [loHATHE O ruapoIn3e
COJICH.

XUMUYECKUN HKCHEPUMEHT: O3HAKOMJIEHME C MOZENISAMHM KPUCTAJUNIMYECKUX PEIIETOK HEOPraHMYECKUX BEUIECTB — METAUIOB M HEMETAIUIOB
(rpadura m anmasa), CJI0KHBIX BEHICCTB (XJIOPHIa HATPHsI); UCCIICIOBAHUE 3aBUCHMOCTH CKOPOCTH XUMHUYECKON PEAKIMKU OT BO3JACHCTBUS Pa3IMIHbBIX
(bakTOpOB; MCCIEIOBaHHUE IIEKTPONPOBOAHOCTH PACTBOPOB BELIECTB, MPOLIECCa TUCCOLMALIUU KHUCIIOT, IIeJI04Yei 1 coneil (BO3MOXKHO UCIOIb30BaHHE
BUJICOMATEPHUAIIOB); MPOBEICHUE OIBITOB, WUIIOCTPUPYIOIIUX NPU3HAKU MPOTEKaHUs peakluid MOHHOTro oOMeHa (0Opa3oBaHME OCAJKa, BBIJIEICHUE
rasa, oOpa3oBaHHE BOJIbl); OIBITOB, WIIIIOCTPUPYIOIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN (TOpeHHEe, peakiUuu pas3sIoKeHHs,
COEJIMHEHUs); pacliO3HaBaHNE HEOPraHMYECKHUX BEIIECTB C OMOIIbIO KAUYECTBEHHBIX PEaKIUil HA HOHBI; PELIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTtajibl U MX COeJUHEHUSA



OOmas xapakTepucTHka rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble cTeneHH okucieHus. CTpoeHue U (u3HuUecKue CBONCTBa
IPOCTBIX BEIIECTB — TaJOreHOB. XHUMHUYECKHE CBOICTBa Ha MpHUMepe XJopa (B3aUMOJEHCTBHE C MeTajllaMH, HEMeTalJIaMH, IIEJI0YaMu).
XnopoBoaopod. ConsiHast KUCIIOTa, XUMUYECKHUE CBOMCTBA, MOJy4YCHHE, TpUMEHeHue. JlelcTBUe XJiopa M XJIOPOBOAOPOJA HAa OPraHU3M YEJIOBEKa.
Baxxnelmue X10puIbl U UX HAX0XKIEHUE B IPUPOJE.

O6mas xapakTepuctuka 351eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHU OKUCIICHHUS.

Crpoenne u ¢u3nUecKre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U Cephbl. AJIOTPONHBIE MOAM(UKALNN KUCIOPOAa U Cepbl. XMMHUECKUE
cBoiicTBa ceprl. CepoBOIOPOI, CTpoeHUE, PU3NUECKUE U XUMUYeCKHe CBOMCTBA. OKCHUIBI Cepbl KaK MPEICTaBUTEIM KUCIOTHBIX OKCHIOB. CepHas
KHCJIOTa, (pu3nuecKkue U XUMHUYECKUE CBOMCTBA (0OIIME KaK MpEACTaBUTENs Kiacca KUCIOT U cneruduyeckue). XUMUYECKHE PEakiiy, JIe)KaIIHe B
OCHOBE MPOMBIIUIEHHOTO CIoco0a moiydeHusi cepHoi kuciothl. [Ipumenenune. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiusi Ha Cyiab(haT-HOH.
HaxoxneHnune ceppl U €€ COeAMHEHHH B IpHUpoAe. XMMHUECKOE 3arpsi3HEHUE OKpYXKalolleW Cpelabl COCIUHEHUSIMHU cepbl (KUCIOTHBIE IOXKAM,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €0 MPeA0TBPAILCHHUS.

OOmras xapakTepucTHKa 3J1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTEIICHH OKUCIICHHS.

A30T, pacripocTpaHeHHe B Ipupoe, puandeckre U XuMmuueckue cBoiictsa. Kpyropopot a3ora B mpupojae. AMMHaK, ero Gu3nyecKue 1 XMMHYECKHe
CBOWCTBa, MojlydyeHne W mpuMeHeHue. Coiau aMMOHHUS, MX (U3NYECKHEe M XUMHUYECKHE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakuusi Ha WOHBI
aMMOHHS. A30THasi KUCIIOTa, €€ MoJdydeHHe, PU3NYeCKUe U XMMHUYECKHe CBOMCTBA (0OIIMe Kak MpeCTaBUTENs Kiacca KUCIOT U Cleunu(UIecKue).
Hcronb30BaHNe HUTPATOB M COJICH aMMOHHS B KQ4eCTBE MUHEPAIBHBIX YAOOpeHMA. XMMUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpellbl COCTUHEHUIMU
a30Ta (KHCIOTHBIE JTOXKH, 3arPsI3HEHNE BO3/1yXa, TOYBBI U BOJAOEMOB).

docdop, amnorponnsie Moaudukanuu Gocdopa, pusnueckue u xumudeckne cpoiicta. Oxcun Gocdopa(V) u dpochopras kucinora, pusnUecKue U
XHUMHUYECKHE CBOMCTBa, monydeHue. Mcnonp3zoBanue GpochaTtoB B kaduecTBe MUHEPATBHBIX YIOOPESHHIA.

O61as xapakrepuctuka 31eMeHToB [V A-rpymimbl. OcoOOEHHOCTH CTPOEHUS! aTOMOB, XapaKTEPHbBIE CTETIEHN OKUCIICHUS.

VYraepon, amnoTponHble MOIU(BUKALINK, paCIIPOCTPAaHEHUE B IPUPOJIE, PU3NUECKUE U XUMUYecKHe cBOMCTBa. AncopOuus. Kpyrosopot yriepona B
npupone. OKCuabl yriepojaa, ux GpuU3nyeckue 1 XMMHUYECKHe CBOMCTBA, I€WCTBHE HA )KUBbIE OPraHU3MbI, IOJyYEHHUE U PUMEHEHUE. DKOJIOTHUECKUE
npobiembl, CBs3aHHbIE ¢ okcuaoM yriaepona(lV); runoresa riaobanbHOro MOTEIUICHUS KIMMaTa; MapHUKOBBIN 3(dekT. YronpHas KuciaoTa U e€ couy,
ux (usmyeckue U XMMHUYECKHE CBOMCTBa, IMoJiyueHue U npumeHeHue. KauecTBeHHas peakiys Ha KapOOHAT-MOHBI. lcrosib30BaHHE KapOOHATOB B
OBITY, MEMLIMHE, TPOMBIIIICHHOCTH U CEJIbCKOM XO03sHCTBE.

[lepBoHavanpHble MOHATHS OO0 OPraHMYECKHX BEHIECTBAX KaK O COCAUHEHMSIX yrieponaa (MeTaH, 3TaH, 3TWUJICH, aleTHJIEH, 3TaHOJI, TJIUIEpHUH,
yKCycHasi kuciora). MIx coctaB u xumuueckoe ctpoeHue. [lonsaTre o OMomornuecku BaKHbIX BEIECTBAX: KUpax, OeiKax, yrieBogax — U UX POJId B
YKU3HHM 4yesoBeka. MaTepuaibHOE €JMHCTBO OPraHUYECKUX U HEOPIraHUYECKUX COCIUHEHUN.

Kpemuuii, ero gusnueckue u XMMHYECKHE CBOWCTBA, MOIyueHHe U npuMeHeHue. CoequHeHus: KpeMHus B npupone. O0mue npencraBieHust 00
okcune kpemMuusa(IV) u kpemHueBoit kuciore. CUITUKATBI, KX UCIIOJIB30BAaHUE B OBITY, MEIUIIMHE, MTPOMBIIUICHHOCTH. BakHelue CTpouTeIbHbIC
MaTepHallbl: KepaMHUKa, CTEKJIO, IIEMEHT, 0eToH, xene300eToH. [Ipobiaembl 6€30MacHOro NCHOIB30BAHUS CTPOUTEIIBHBIX MAaTEPUAJIOB B TOBCEIHEBHON
KU3HH.



XUMUYECKUH IKCIEPUMEHT: U3yYeHHE 00pa3l0B HEOPTaHUYECKUX BEILECTB, CBOMCTB COJSTHOM KHUCIIOTHI; MMPOBE/IEHNE KAUYECTBEHHBIX PEaKIUil Ha
XJIOPUI-UOHBI U HAOIIO/IEHUE MPU3HAKOB UX MPOTEKAHUS;, OMBITHI, OTpakarolue GU3NIECKUe U XUMHUECKHE CBOICTBA TaJIOT€HOB U MX COSTUHEHHM
(BO3MOHO HCITOJIb30BAaHUE BUICOMATEPHANIOB); O3HAKOMJICHHE C 00pa3IaMu XJIOpUIOB (TajJOreHHIOB); O3HAKOMJICHHE ¢ oOpasmamu cepbl U eé
COCIMHEHUSAMH (BO3MOXKHO HCITOJIb30BaHHE BUICOMATEPHUAIIOB); HAOMIOJEHUE Tpollecca OOyrianMBaHUs caxapa IMOJ JACUCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCJIOTHI; W3YYCHHE XHMHUYECKHUX CBOWCTB pPa30aBICHHOW CEpPHOW KHCIOTHI, MPOBEIACHUE KAUYECTBEHHOW pEaKkIMu Ha CynbhaT-uoOH U
HaOJII0/IeHNe TIpU3HaKa e€ MPOTeKaHUs; O3HAKOMIICHHE ¢ (PM3MYECKUMHU CBOMCTBaMH a3oTa, ¢ocdopa M X COeAMHEHHI (BO3MOKHO HCIOIH30BAHUE
BHJIeOMaTepuaioB), oOpasmamMu a30THBIX W (PocOopHBIX yIOOpEeHHH; MOJydeHHe, COOMpaHHWe, paclo3HABAaHWE W HW3YYCHHUE CBOMCTB aMMHAKa;
MPOBEJICHUE KAUECTBEHHBIX PEAKINil HA MOH aMMOHHMS U (pochaT-MOH U U3ydeHHe NMPU3HAKOB MX MPOTEKAHUS, B3AUMOCHCTBHE KOHIICHTPUPOBAHHOM
a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCHOJb30BaHUE BHUACOMATEPHANIOB); M3y4eHHE MOJENel KpHCTaUIMYECKUX pemeEToK anMmasa, rpadura,
¢dymiepeHa; 03HAKOMIJICHHE C TPOIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIVIEM W yCTPOWCTBOM IMPOTHMBOTA3a; MOTYYCHHE,
coOupaHue, paclio3HaBaHUE U W3YYE€HHE CBOWCTB YIJIEKHUCIIOTO Ta3a; MPOBEIeHNE KAaUeCTBEHHBIX PeaKkiuil Ha KapOOHAT- U CUIIMKAT-UOHBI U U3yYCHHE
MPU3HAKOB HUX TMPOTEKAHMs; O3HAKOMJICHHE C TMPOJIYKIMEH CUIUKATHOW MPOMBIIUICHHOCTH; PEIIEHHE SKCIEPUMEHTAIbHBIX 3a/lad IO TeMe
«BaxHeumue HeMeTauIbl U UX COEAUHEHUS».

MeTa/uibl M UX COETHHEHUS

OO01mas xapakTepucTHKa XMMHUECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBaHHUH UX MOJIOKeHUs B [lepuoanueckoi crucreMe XUMUYECKUX 3JIE€MEHTOB
J. . MenneneeBa u ctpoeHus aromoB. CTpoeHune MeTauioB. Mertaunyeckas CBA3b M METAJUIMUECKas KpUCTAJIMYecKas peleTka.
DNEeKTPOXUMHUECKUN sl HANpsKeHU MeTaioB. duznyeckrue U XuMUYecKre cBorMcTBa MeTamioB. O0mue crnocoOs! momydeHus: MetaioB. [lonsTue
0 KOPPO3HH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT Koppo3uu. CIuiaBbl (CTaslb, YyryH, JIOPATIOMUHUHN, OpOH3a) U MX MPUMEHEHUE B OBITY U
MIPOMBILIUIEHHOCTH.

[llenounble MeTauibl: nojioxkeHue B llepuoandeckoin cucreme xumudeckux sneMeHToB Jl. M. MenneneeBa; CTpOeHUE X aTOMOB; HAXOXICHHUE B
npupoje. Puznyeckue U XUMHUECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUABI U THAPOKCUABI HaTpus U Kanus. [IpuMeHeHne mienovYHbIx
METAJVIOB M X COCIMHEHUM.

IllenoyHO3eMENBHBIE METAJIIBI MArHUM M KaJbLUUW: 10J0kKeHUE B [lepuoanyeckoi cucreme xumuueckux 3ieMmeHToB 1. . MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXJeHUE B Npupojie. Puznueckne 1 XMMUIECKNE CBOMCTBA MarHus U Kaiblus. Bakuele coeiMHEeHUsST Kbl (OKCHI, TUAPOKCH/I,
conu). JKEcTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHHUS.

Amomunuii: nosoxxkenre B Ilepuogmyeckoil cucteMe xumuueckux sneMeHToB [[. 1. MenzeneeBa; CTpoeHHE aTOMa; HaXO0XXIACHUE B MPHUPOJE.
du3uvecKre 1 XUMHUYECKHE CBONCTBA allfOMUHUSA. AM(POTEpHBIE CBOICTBA OKCHU/IA U TUAPOKCUIA AIFOMUHUS.

Kenezo: nosoxenue B Ilepuogmueckoit cucteme xumuueckux syemeHToB [l. M. MeHneneeBa; CTpoeHME aToMa; HAXOXKICHHE B MPHUPOJE.
dwusnveckre U XMMHUYECKHe CBOMCTBA jkene3a. Oxcuabl, ruapokcusl u conu xene3a(ll) u xxenesa(lll), ux cocras, cBoWiCcTBa U OTy4YCHHE.

XUMUYECKUH HKCIIEPUMEHT: O3HaKOMJIEHHE ¢ o0pa3laMy METaJJIOB U CIUIABOB, UX (PM3MYECKUMHU CBOMCTBAMU; U3Y4YE€HUE PE3yJIbTaTOB KOPPO3UU
METaJUIOB (BO3MOXKHO HCIOJIB30BAaHUE BHUACOMATEPHANIOB), OCOOCHHOCTEH B3aMMOJEWUCTBUS OKCHAA KAlbLMS W HATPUS C BOAOH (BO3MOXKHO
UCIOJIb30BaHUE BUICOMATEPHANIOB); UCCIEAOBAaHUE CBOMCTB >KECTKOW BOJBI; Mpoliecca TOPeHHsl jkeje3a B KHUCIOopojae (BO3MOKHO HCIOJb30BaHUE
BHUJICOMATEPUAJIOB); MPU3HAKOB IPOTEKAHUS KAYECTBEHHBIX PEAaKIMM Ha HMOHBI (MarHus, KanblMs, aloMuHMs, LuHKa, xene3a(ll) u xenesza(Ill),



menu(Il)); HaGmropeHwe W oONHCAaHWE MPOLECCOB OKPAIIMBAaHUS IJIJAaMEHM HWOHAMU HATpHsl, Kalusl W Kaublus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUANIOB); HCCIeA0BaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA AIFOMUHUS U THIPOKCH/IA ITMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a]1a4 110 TeMe
«BaxHenmue MeTaibl U UX COEAUHEHUS.

XuMus M OKpy:Kaomas cpeaa

HoBele MaTepuansl 1 TEXHOJOTHU. BeniecTtBa u mMaTepuansl B MOBCEAHEBHOM KU3HM YeJIOBEKa. XUMHS U 370pOBbe. bezomacHoe MCrosib30BaHUE
BEIIECTB M XUMHUYECKMX peaknuid B ObiTy. IlepBas momoImmp NMpU XMMHYECKHX OXOrax M OoTpaBieHHsX. OCHOBBI 3KOJIOIMYECKOW TI'PaMOTHOCTH.
XHUMHUYECKOE 3arps3HEeHNE OKPYKaIOIIeH cpebl (peaeabHas qomyctuMas KoHreHTpanus Beniects — [1J1K). Posib XuMun B pelieHn# 3K0JIOTHIECKUX
pooJIEM.

[TpupoHbIe HCTOYHUKH YTIEBOIOPOAOB (Yroib, MPUPOIHBIN Ta3, HE(PTH), MPOAYKTHI UX MEPEePabOTKH, UX POJIb B OBITY U POMBIIIIICHHOCTH.

XUMHUECKUH SKCIIEPUMEHT: N3ydeHUe 00pa3Ii0B MaTepHaJIOB (CTEKIIO, CIUIABbI METAIIIOB, IIOJIMMEPHBIC MAaTEPHAIIBI).

MesknpeaMeTHbIe CBS3H

Peanuzanus MeXNpeaMETHBIX CBSI3€H NPU U3YUYEHUU XUMUH B 9 Kjlacce OCYIIECTBIIIETCSA YEpe3 MCIOIb30BAaHUE KaK OOIINMX €CTECTBEHHO-HAaYUHbIX
MOHSITHIA, TaK U MOHITHM, SBISIOMIUXCS CUCTEMHBIMU IS OTAETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA. Peanu3aus MexXnpeIMeTHBIX CBsI3ei
NIpY U3yYCHUN XUMHUH B 9 Kilacce OCyIIECTBISIETCS Yepe3 UCMOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK M MOHSATHH, SBISIOMINXCS
CUCTEMHBIMU JJIS1 OTJIENBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO1m1re ecTeCTBEHHO-HAYYHBIC MOHATHSA: HAYYHBIN (aKkT, TUTIOTE3a, 3aKOH, TEOPHsI, aHAJIN3, CHHTE3, Kilaccu(UKaus, IepHOANIHOCTh, HAOI0ACHNE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOIOTHS, MaTepUAIbI.

®duszuka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIMbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKHUMN 3aps]l, TPOBOJIHUKH,
MOJYTIPOBOJHUKHY, AUAIEKTPUKH, (POTODIEMEHT, BEIIEeCTBO, TelOo, O0BEM, arperaTHOE COCTOSHUE BEIIEeCTBA, Ta3, pacTBOp, PACTBOPUMOCTb,
KpHUCTaJUNTMIeCKast penéTka, CIUIaBbl, PU3NUECKUE BEIMIUHBI, €TUHUIIB H3MEPEHHSI, KOCMUYECKOE MTPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJHIIE.

Buonorus: porocunTes, qpixanue, Ouochepa, 3KocucTeEMa, MUHEpaJIbHbIE YI0OPEHUS, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, TUTATEIIbHbIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MuHepasbl, TOPHbIE OPO/IbL, IOJIE3HbIE UCKONIAEMbIE, TOIIJINBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

Nzydenne xumun B 8-9 kiiacce HampaBIeHO Ha TOCTHKEHUE 00yUYaIOUTUMUCS TNYHOCTHBIX, METAIPEAMETHBIX U TPEIMETHBIX PE3yJIbTaTOB OCBOCHUS
y4eOHOT0 MpeaMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIngHOCTHBIE PE3yJabTaThl OCBOCHHS ITPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHUS JOCTUTAIOTCS B XOJ€ OOY4YEeHHsS] XMMHUHM B €IUHCTBE YUeOHOU U
BOCIIUTATENIBHON nAesaTenbHOCTH OpraHu3aluyd B COOTBETCTBUU C TPAJAMIMOHHBIMU POCCUMCKUMHU COIIMOKYJIBTYPHBIMU U JYXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMH, TIPUHSATHIMH B OOINECTBE NpPaBWIAMH M HOPMaMH TIOBEJCHHS W CIOCOOCTBYIOT TMpoIlecCaM CaMOIO3HAHUSA, CaMOPa3BUTHS U
COLIMANMN3alliu 00yYarOIINXCS.



JIMIHOCTHBIE PE3yJIbTAThI OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCJIC B YaCTH:

IMaTpunoTH4ecKoro BOCIUTAHUS

1) HEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY HAcJIeJIUI0, TOHUMAHUS 3HaYCHHs] XUMUUECKON HAyKH B
KHU3HU COBPEMEHHOTO O0O0INecTBa, CIOCOOHOCTH BIAJETh OCTOBEPHOUW HWHGOpMAIMEH O TEPEeNOBBIX JOCTIKEHUSX M OTKPBITUSX MHPOBOU U
OTE€YECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpOicTBE MHpa U 00IIECTBa;

I'paxnaHcKkoro BoCnMTaHus

2) mpeAcTaBiIEHUS O COLHUAIBHBIX HOPMAaxX W MpaBWIaX MEXJIUYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHKAaTUBHON KOMIETEHTHOCTH B
OOIIIECTBEHHO TOJIE3HOH, y4eOHO-HCCIeN0BaTEIbCKOM, TBOPUECKOH W JPYTUX BUIAX JEATEIHHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM
JESTENIbHOCTH TPU BBIIIOJHEHUN Y4YEOHBIX, MO3HABATEIBHBIX 33]a4, BBINOJHEHUH XHUMHUYECKHUX SKCIIEPHUMEHTOB, CO3JAaHUU YYEOHBIX MPOEKTOB,
CTpEeMJICHHS K B3aMMOITOHMMAHHIO U B3aUMOIIOMOIIX B MPOIIECCE 3TOM yueOHOU AEsITeIbHOCTH; TOTOBHOCTH OIEHUBAThH CBOE MOBEACHHUE U MOCTYIKU
CBOMX TOBApUIIIEH C O3UIIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMSI TTOCIEICTBUIN MOCTYIIKOB;

LleHHocTH HAYYHOr0 MO3HAHUS

3) MUPOBO33pEHYECKUX MPEICTABICHUIA O BEIIECTBE M XMUMHUYECKON pPEaKIMH, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
COCTABIISIOIIUX OCHOBY JIJIsi MIOHMUMAHWMSI CYITHOCTH HAYYHON KapTUHBI MHpA; MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOIBI,
B3aMMOCBSI35X UEIOBEKa C MPUPOTHON CPEeoi, O pOJIM XUMHH B MMO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEILHBIX MOTHBOB, HAMPABJICHHBIX HA MMOJIyYCHHUE HOBBIX 3HAHUH 10 XUMHH, HEOOXOIUMBIX JIJIsT 00BICHEHUS HAOIIOACMBIX ITPOIIECCOB H
SIBJICHUH;

5) mo3HaBaTeabHOW, MH(OOPMAIMOHHOW M YHUTATEIBCKOW KYIBTYPBI, B TOM YHCJIC HABBIKOB CAMOCTOSITCIIEHON PabOTHI C y4COHBIMU TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHHUECKUMHU CPeICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOY4YECHHIO W MO3HAHUIO, JTIOO03HATEIHOCTH, TOTOBHOCTH M CITOCOOHOCTH K CaM000pa30oBaHUIO, MPOEKTHOW U MCCIIEIOBATEIBCKOM
JeSITENIbHOCTH, K OCO3HAHHOMY BHIOOPY HAINPABIEHHOCTH U YPOBHS 00YYECHHS B JATbHEHUIIIEM;

DopMHUPOBaHUSI KYJbTYPbI 310POBbsI

7) oco3HaHMSI [ICHHOCTH >KU3HH, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3/IOPOBBIN 00pa3 )KU3HHU, OCO3HAHHMSI TIOCTIEIC TBUI
W HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJSEHUS aJIKOroJis, HAPKOTUKOB, KYPEHHsI), HEOOXOIUMOCTH COOJIIOJICHHUSI TPaBMJI O€30MaCHOCTU TPHU
o0pallleHnu C XUMUYECKUMH BEIIeCTBAMU B OBITY U peaabHOU KHU3HU;

TpynoBoro BocnuTaHusi

8) uHTEepeca K MPaKTUIECKOMY M3YyUEHHUIO MPOoQeccuil u Tpyaa pa3IndyHOro poJia, YBaKEHUE K TPYAY U PE3yJIbTaTaM TPYAOBOU JAESATEIBHOCTH, B TOM
Yyclie Ha OCHOBE MPUMEHEHUS MPEeIMETHBIX 3HAHUN 10 XUMHH, OCO3HAHHOI'O BhIOOpA MHAMBUAYAJIbHON TPaeKTOPUM MPOJOJLKEHUS 00pa3oBaHuUs ¢
y4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; YCIIEIIHON TPpOo(heCCHOHATBEHON IeATeIbHOCTH
U pa3BUTHS HEOOXOAUMBIX YMEHUI; TOTOBHOCTbH aJalITUPOBATHCS B MPOPECCHOHAIBHOM CpeIE;

IKO0JI0rM4eCKOro BOCIIMTAHUSA



9) 2KOJIOTHYECKH 11eJIeCO00pa3HOT0 OTHOIIEHUS K MPUPOJIe KaK MCTOYHHUKY KM3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUS IIEHHOCTH
3I0pOBOTO U Oe30macHOro o0pas3a XU3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PM3MYECKOMY W TCHUXHUYECKOMY 3JI0POBBIO, OCO3HAHUS
LIEHHOCTHU COOJIOACHHUSI TPaBUIJI O€30IaCHOTO TIOBEIEHUS ITPpH paboTe ¢ BEUIECTBAMH, a TAKXKE B CUTYalIUAX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HHU JIIOJIEH;

10) cmocoGHOCTH MPUMEHSATH 3HAHUS, MOJlydaeMble MPU M3YyYCHUH XUMMH, JJIS PELIeHHs 3a/lad, CBA3aHHBIX C OKPYXAaIoIlel MpUPOAHOI cpenoi,
MOBBIIICHUS] YPOBHS AKOJIOTUYECKON KYIbTYphl, OCO3HAHUS TJI00ANBHOTIO XapakTepa HKOJIOTMYECKUX MPOOJeM M MyTeil UX pelIeHUs MOCpeCTBOM
MCTOA0B XMMHHU,

11) 2KOIOTHYECKOTO MBIIIICHUS, YMEHHUSI PYKOBOJICTBOBATHCSI M B TI03HABATEIILHON, KOMMYHHUKATUBHOW U COITHATTBHOM MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocrtaBe meTampenMETHBIX PE3YJBTaTOB BBIACISIOT 3HAYUMBIC IS (DOPMHUPOBAHHMS MHUPOBO33PCHUS OOICHAYYHBIC MOHATHS (3aKOH, TEOPHS,
NPUHINI, THIOTe3a, (PakT, CUCTeMa, MPOLECC, SKCIEPUMEHT M Jp.), KOTOPBIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeAMeTax H
MO3BOJISIFOT Ha OCHOBE 3HAHWM M3 3TUX MPEIMETOB (DOPMUPOBATH MPEACTABICHUE O IEJOCTHOW HAyYHOW KapTHHE MHPA, U YHUBEPCAJIbHBIEC yU4eOHBIC
neiictBusi (NO3HABATENIbHBIC, KOMMYHHKATHBHBIC, PETYISTHBHBIC), KOTOpbIE 00ecneunBaioT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM eI TeTbHOCTH.

MeTaHpeI[MeTHBIe pGSYJ'H)TaTI)I OCBOCHUA 06pasoBaTean0171 HpOFpaMMLI 10 XUMHUH OTpa)KaIOT OBJIAACHUC YHI/IBepcaJ'II)HI)IMI/I IIO3HABATCIIBHBIMHA
JIECTBUSAMU, B TOM YHCJIC:

ba3oBbIMHU JIOTHUECKUMH JeHCTBUIMH

1) yMeHHeM HCHONB30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUS MPH OCBOCHHM 3HAHHM: PacKphIBaTh CMBICT XMMHUYECKHX MOHITHHA (BBIIEISATH HX
xapaKTepHme HpI/ISHaKI/I, yCTaHaBJ'II/IBaTI) B3aUMOCBA3b C I[pyrI/IMI/I HOHSITI/I?[MI/I), HUCITIOJIB30BATh IIOHATUA OJIA O6T)$ICHGHI/I$I OTAOCIIBHBIX (1)aKTOB 158
SIBIICHUH; BBIOMPATh OCHOBAHMS W KPUTEPUU JUIsl KiIacCHU(PHUKAIMM XMUMHUYECKHUX BEIIECTB M XHUMHUYECKHMX PEaKIUil; yCTaHAaBIUBATh MPUYHMHHO-
CJIICACTBCHHBIC CBA3U Me>1<)1y O6’BCKTaMI/I I/I?)leeHI/ISI; CTpOI/ITB JIOTUYCCKHUEC paCCY)K)IGHI/Iﬂ (I/IHI[YKTI/IBHI)IC, JleI[yKTI/IBHI)Ie, 110 aHaJIOFI/II/I); ACJIaTh BBIBOABI
U 3aKJIIOYCHUS

2) yMeHHUEM MPUMEHSTH B MPOLecce NO3HAHMSI MOHATUS (MPEAMETHbIE U METaIlpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEJIN, UCIIOJIb3yEMBIE B
XUMHH, TPeoOpa3oBbIBaTh IMIUPOKO MPUMEHSEMbIE B XMMHUU MOJEIbHBIE MPEICTABICHUS — XUMUYECKUI 3HAK (CUMBOJ 3JIEMEHTAa), XMMHUYECKas
dhopmyna U ypaBHEHHE XUMHUYECKON PEAKIIMU — MPH PEHICHUH y4eOHO-TI03HABATEIbHBIX 3a/a4; C YYETOM 3THX MOJIEIbHBIX MPEIACTABICHUHN BBISBIISATD
n xapaKTemeBaTb CYH_[eCTBeHHLIG HpI/ISHaKI/I I/I3yqaeMBIX OGLGKTOB — XHMHYCCKUX BCHICCTB U XHUMHUUYCCKUX peaKHHﬁ; BBISABJIATH 06H_[I/Ie
3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBEHHBIEC CBA3W U MPOTUBOPEUHS B U3y4aeMbIX MPOLIECCaX U SBJICHUSX; MpejiaraTh KpUTEPUU JIJIS1 BBISIBICHHS ITUX
3aKOHOMEPHOCTEH M MPOTUBOPEUHIA; CAaMOCTOSATEIHHO BHIOUpATh CIOCOO pelieHus yueOHOW 3a1ayu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHUS,
BBIOMPATh HanOOJIee TOXOIAMINN C YYETOM CaMOCTOSITEIIEHO BBIJICJICHHBIX KPUTEPUEB);

ba3oBbIMHU HcCC/IeA0BATEIbCKUMHY JeHCTBUSIMH

3) yMEHHEM HCTIOJb30BaTh MIOCTABJIICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS, a TAKKE B KAUECTBE OCHOBBI JIsl (DOPMHUPOBAHUS THITO TE3bI
10 ITPOBEPKE NPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;



4) mpuoOpeTeHne OIbITa M0 TUTAHUPOBAHHIO, OPTaHU3AIMH U MTPOBEICHUIO YUEHUYECKUX SKCIIEPUMEHTOB: YMEHUE HAOII0IAaTh 32 XOJJ0M IIpoIiecca,
CaMOCTOSITENIFHO MPOTHO3UPOBATh €ro pe3ynabTar, (opMyIHpoBaTh 00OOIIEHHS M BBIBOJBI MO pe3yjibTaTaM MPOBEAEHHOIO OIbITA, MCCIEJOBAHUS,
COCTABJIATH OTYET O MPOJICTAHHON padoTe;

Pa6oroii ¢ undgopmanueit

5) yMeHHeM BBIOMpaTh, aHAIM3UPOBATh M MHTEPIIPETUPOBATh HH()OPMAITUIO PA3IUYHBIX BUAOB U (OPM NPEICTABICHHS, MOTyIaeMyIO U3 Pa3HbIX
MCTOYHUKOB (HAY4YHO-TIOMYJISApHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHMs, CIpaBOYHbIE MOcoOus, pecypchl MHTepHETa); KPUTHUYECKU OIICHHWBATh
MPOTHBOPEUYHBYIO ¥ HEJJOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHHEM TNPHUMEHATh pa3jIMyHble METOJbI M 3alpOoChl MPU MOMCKE U O0TOOpe MH(OPMAIMH M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX IS
BBIMTOJIHEHHSI YYEOHBIX M TO3HABATENBHBIX 3a7a4 ONPEACIEHHOTO THIIA; NPUOOPETEHHE ONbITA B OOJACTH HCIOIB30BaHUS WH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOHl AaKTUBHOTO HCIIOJIb30BAHMS PA3JIMYHBIX IOMCKOBBIX CHCTEM; CaMOCTOSTEIBHO BBIOMPATH
ONTUMAIIBHYIO (OpPMY TpEACTaBICHHS WHPOPMAIMU M WLIIOCTPUPOBATh pEIIacMble 3a/ladd HECIOKHBIMH CXEMaMH, TUarpaMMamu, JAPYrHMH
dbopmamu rpadUKN 1 UX KOMOWHAIUSMU;

7) yMEHHEM WCIOJIb30BaTh W aHATU3UPOBATh B TIporecce y4eOHOW M HCCICNOBATENbCKON JCSATEIBHOCTH HH(GOPMAIMIO O BIUSHUH
MIPOMBIIIJICHHOCTH, CEITLCKOTO X03SHMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH MPUPOTHON CPEIbI;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMU JIEHCTBUSIMH

8) ymeHumeMm 3amaBaTh BONPOCH (B XOJe AHMajiora W/WIN IUCKYCCHH) IO CYIIECTBY OOCYXIaeMoW TeMbI, (hOpMyIMpOBaTH CBOU IPEIJIOKECHUS
OTHOCHUTEIILHO BBITTOJIHEHHSI TTPEIJIOKCHHOM 3a/1a4H;

9) npuoOpeTeHue OMbITa MPE3CHTAIMHA PE3YIBTATOB BHIMIOJHEHHUS XUMUYECKOTO dKCIIEPUMEHTA (JTa00paTOPHOTO OMBITa, JIAOOPATOPHON pabOTHI 1O
WCCIICIOBAaHHUIO CBOIMCTB BEIIECTB, YI€OHOTO TIPOCKTA);

10) 3aMHTEpPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHUKAMH ITO3HABATEIBHON M HCCIIEIOBATEILCKON NEATETBHOCTH MPH PEIICHHH BO3HUKAIOIIMX
npobieM Ha OCHOBE yu€ra OOLIMX HMHTEPECOB M COIJIACOBAaHUS MO3MLUN (0O0CYXIEHUs, OOMEH MHEHUSMH, «MO3TOBbIE HITYPMBD», KOOPIUHALIUS
COBMECTHBIX JCHCTBUH, OTIpE/IeJICHNE KPUTEPUEB TI0 OLIEHKE Ka4eCTBa BBHITIOJTHEHHOW PaOOTHI U JIp.);

YHuBepcaTbHBIMHU PETryJISITHBHBIMH I CTBUSIMH

11) yMmMeHHEM CaMOCTOSATEIIFHO ONPEACIATh LENH JeSITeIBHOCTH, IUIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIMPOBATH M TPH HEOOXOJUMOCTH
KOPPEKTHPOBATh CBOIO JAEATEIbHOCTb, BEIOMpaTh Hambosnee 3¢(eKkTUBHbIE CIOCOOBI pelieHus] y4eOHBIX U MO3HABATENbHBIX 3aJ1a4, CaMOCTOSTEIbHO
COCTABJIATH WJIM KOPPEKTHPOBATH MPEIOKEHHBIN aJITOPUTM JCUCTBUI MPH BHIIOTHEHUN 3aJJaHH ¢ YIETOM ITOTyYEHUS] HOBBIX 3HAHUI 00 M3y4aeMbIX
00BEKTaX — BELIECTBAX U PEAKLUIX; OLICHUBATh COOTBETCTBUE MOJYYEHHOI'O PE3yNbTaTa 3asiBICHHON 1IeIH;

12) yMeHuEeM HCIIOIB30BATh M aHAIIM3UPOBATH KOHTEKCTHI, TPE/IyIaraeMble B YCIIOBHH 3aIaHUM.

IMPEAMETHBIE PE3YJIbTATBI

B coctaBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHIO 00S3aTEIBLHOTO COJACP)KAHHWS, YCTAaHOBJICHHOTO IAaHHOW MPUMEPHOU pabodeil mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE 00YYAIOIIUMUCS HAYYHBIC 3HAHUS, YMEHHS U CIIOCOOBI JICUCTBUH, crienuduyecKkue sl IpeaMETHOW 001acTu «XUMHUSY, BUIBI
JESITEJIbHOCTH T10 MOJIYYEHHUI0 HOBOTO 3HAHUS, €T0 UHTEPIpPETaIliH, IPeoOPa30BAHUIO U TPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.



[IpenMeTHbIe pe3yabTaThl OTPAXKAIOT CPOPMHUPOBAHHOCTD Y 00YUAIOIIUXCS CIETYIOMIUX YMEHUMN:

8 KJIACC

1) packpvieams cmbici OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJIA, XMMHUYECKHH DJIEMEHT, MPOCTOE BEILECTBO, CI0XKHOE BEUIECTBO, CMECh
(omHOpOIHAs M HEONHOPOAHAsI), BAJICHTHOCTb, OTHOCUTENIbHASI aTOMHAas U MOJIEKYJspHas Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJSpHas Macca,
MaccoBasi J10JI1 XUMHUYECKOT0 3JIEMEHTa B COEIMHEHHH, MOJIAPHBIN 00BEM, OKCHJ, KHCIOTa, OCHOBaHME, COJIb, SJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHCJICHHS, XMMHUYECKasi peakius, KIacCUPUKAIHs peakuuii: peakuul COSIMHEHUs, Peakul Pa3JIoXKEeHUs, PEaKIUi 3aMeIleHus, peakllud oOMeHa,
9K30- U DHJIOTEPMUYECKHE PEAKIMHU; TEeMJI0BOM 3((eKT peakuuu; sApo aToMa, NIEKTPOHHBIA CIOW aToMa, aTOMHas OpOuTallb, pajguyc aToMa,
XUMHUECKasl CBSI3b, NOJISIPHAsl M HETIOJISIPHAsl KOBAJIEHTHAs! CBSI3b, HOHHASI CBSI3b, NOH, KATHOH, AHWOH, PacTBOP, MaccoBasi 10151 BelllecTBa (IPOLIEHTHAs
KOHIIEHTpALUs) B PACTBOPE;

2) unmocmpuposanms B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX MHOHATUH (CM. I. 1) M NpUMEHATh 3TU NOHATUS NPU OINHUCAHUM BEIIECTB M HX
MPEBpAICHUM;

3) ucnonvzosams XUMHUUECKYIO CHMBOJIUKY JUIS COCTABJICHHUs ()OPMYIT BEIIECTB M YPABHEHUH XUMHUYECKUX PEAKIIN;

4) onpedenamb BAICHTHOCTb aTOMOB JJIEMEHTOB B OWHApHBIX COCIUHEHHUSAX; CTENEHb OKUCJICHHS D3JEMEHTOB B OWHApHBIX COEIMHEHMSAX;
MIPUHAJJIEKHOCTD BEILIECTB K ONPEAEIEHHOMY KJIacCy COEMHEHHH 110 opMysiaM; BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs U MOHHAs) B HEOPTaHUYECKUX
COCJINHEHUSX;

5) packpvieams cmeica llepuoguueckoro 3akona J[. M. MenneneeBa: NeMOHCTPUpPOBATH MOHUMAHUE MEPUOJAMYECKOM 3aBUCUMOCTH CBOMCTB
XMMHMUYECKHUX 3JIEMEHTOB OT UX IOJOXKEHHA B Ileproanueckoil cucTeMe; 3aKOHOB COXPAaHEHHUS MacChl BEILECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YY€HUSsI, 3aKOHa ABOTa/IpO; ONMKCHIBATH U XapaKTepU30BaTh TabmuuHyo (Gopmy [leproanmyeckoll CUCTEMbI XUMHUECKUX SJIEMEHTOB:
pas3nuyaTh NOHATHUS «TJaBHas noarpynmna (A-rpymmna)» u «nobouynas noarpymnmna (b-rpynma)y, mansie u 0oJbIINe NEPUOIbl; COOTHOCUTH 0003HAUCHMUS,
KOoTOphle uMeroTcsi B Tabnuue «llepuoanueckas cuctema xumudeckux snemeHToB . . MenzaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsij Apa, 001ee YHCII0 IIEKTPOHOB U paclpeieeHue X M0 3JIEKTPOHHBIM CII0SIM);

6) knaccuguyuposams XUMUYECKUE 3JIEMEHTbI; HEOPraHMUECKHE BEIIECTBA; XMMUYECKUE peaklnu (110 YUCIy U COCTaBy YYacCTBYIOIIMX B PEaKIUU
BEIIIECTB, 110 TEIUIOBOMY 3D (DeKTy);

7) xapakxmepuszoeams (onucviéams) O0IIME XUMUYECKHE CBOWCTBAa BEIIECTB pA3IMYHBIX KIJIACCOB, MOATBEpXKAas OMNHMCAHUE NpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIMX XUMUUECKUX PEAKLIML;

8) npocHosupoéams CBOUCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTAaBa; BO3MOXXKHOCTH IPOTEKaHMS XUMHYECKHMX IPEBpAILCHUN B
Pa3IUYHBIX YCIOBUSIX;

9) eviuucaamb OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BELIECTB; MACCOBYIO JTOJII0 XMMHUYECKOTIO 3JI€MEHTa 10 (opMysie COeTUHEHNUS;
MacCOBYIO JIOJII0 BELIECTBA B paCTBOPE; NPOBOJAUTh PACUETHI IO YPABHEHUIO XMMHUECKON pEaKLUy;

10) npumensimb OCHOBHBIE OIEPALUU MBICIUTEIILHOW JEATENbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O0000IleHHe, CHCTEMaTH3alHUIo,
KJaccu(pUKaLuUIO, BBIBICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€H — JUISI U3YYEHUS] CBOMCTB BEIIECTB U XMMUYECKHX PEaKIHil; €CTECTBEHHO-HAyYHbIE
METO/Ibl I03HAHUS — HAOJI0AEHUE, U3MEPEHUE, MOJIEIMPOBAHUE, IKCIIEPUMEHT (peabHbI U MBICICHHBIN);



11) cnedosams ipaBUIaM TOJIB30BAaHUSI XUMUYECKOHN TOCYION U JTabOpaTOPHBIM 00OpYAOBaHUEM, a TAKXKE MPaBHIIaM OOpaIeHus C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMHU IO BBHITOJHEHHUIO JTAOOPATOPHBIX XWMHUYECKUX OMBITOB IO TMOJYYEHUIO M COOUPAHUIO Ta3000pa3HBIX BEIIECTB
(BoOpo/a M KHCIIOpOJia), MPUTOTOBICHUIO PACTBOPOB C OMNpENEIEHHON MacCOBOW J10JIei pacTBOPEHHOTO BEILIECTBA; IJIAHHUPOBATh M MPOBOIUTH
XMMUYECKHE SKCIEPUMEHTHI M0 PAclo3HaBAHUIO PACTBOPOB IIEJIOYEH M KHCIOT C MOMOIIBIO MHAWKATOPOB (JIAKMYC, (PeHOI(PTATCHH, METUIIOPAHK H

ap.).
9 KJIACC

1) packpvieamsv cmbici OCHOBHBIX XUMHUYECKHX IOHSATHNA: XUMHUYECKHM JJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, aHUOH, MPOCTOE BEUIECTBO,
CJIO)KHOE BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIIEHb OKWCIICHHS, XMMUYECKas pEaKlus, XUMHUYECKas CBS3b, TEIIOBOU 3(PPeKT
peakuuu, MOJIb, MOJISIPHBI OOBEM, pacTBOp; SJEKTPOIMUTHI, HEAIEKTPOJIUTHI, SIEKTPOJIUTHUYECKAs AMCCOIUAIS, PEaKIUH HOHHOTO OOMeHa,
KaTajn3aTtop, XUMHUECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBIE pEaKUUH, OKHCIUTEIbHO-BOCCTAHOBUTEIFHBIE PEAKIMU, OKHCIHTENb,
BOCCTAaHOBUTENIb, OKHUCJICHHE M BOCCTAHOBJICHHE, aJUIOTpOnusi, aM(pOTepHOCTb, XUMHYECKass CBs3b (KOBAJIEHTHAs, HWOHHAs, MeTajuinyeckas),
KpUCTaJIIINYECKasi peéTka, KOppo3usi METAJJIOB, CIJIaBbl; CKOPOCTh XUMUYECKOM peakluu, npeenbHo nonyctumas koHuentpanus (I11K) Bemectsa;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX TOHATUN (cM. T. 1) W NPUMEHSATh 3TU TOHATUS TPU ONUCAHUM BEIIECTB M HUX
IIPEBPAICHU;

3) ucnonvzoeams XUMHUUECKYIO CUMBOIIUKY IS COCTaBICHUS (DOPMYIT BEHIECTB M YPABHEHH XUMHUECKHUX PEaKIIHii;

4) onpedenams BaJE€HTHOCTb U CTENEHb OKUCICHHUS XMMHUYECKHX 3JIEMEHTOB B COCJUHEHHSX PAa3JIMYHOIO COCTaBa; MPHHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY KJIacCy COEIMHEHUH To QopMmyiaM; BUJ XHUMHUYECKONH CBA3M (KOBAJIGHTHAs, HOHHAs, METAJNIMYecKas) B HEOPraHUYECKUX
COCIMHEHUSX; 3aps] MOHA MO0 XUMHUYECKOU (hopMyre; XapakTep cpelbl B BOJHBIX PAacTBOPaX HEOPTaHWYECKUX COCAMHEHWH, THUN KPHCTAILTHYECKON
PEIIETKY KOHKPETHOTO BEILIECTBA;

5) packpvisams cmuicn Ilepuoaudeckoro 3akona JI. M. MenneneeBa M JeMOHCTpUPOBATh €ro INOHHMAaHHE: OIHKCHIBATH U XapaKTepU30BaTh
Tabnuunyo ¢opmy lleprognueckoil cucTeMbl XUMHUYECKHX 3JEMEHTOB: Pa3MyaTh IMOHATUS «rJaBHas noArpymmna (A-rpymma)» U «1noOoyHas
noarpymnma (b-rpynmna)», mansie U OOJbIINE MEPUOABI; COOTHOCUTH O0O3HAYEHUS, KOTOPHICE MMEIOTCS B MEPUOIUYCCKON TaOIHIE, C YHUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHMS AaTOMOB XHUMHUECKUX 3JEMEHTOB (COCTaB M 3apa] sjapa, OOIee YUCIO SJIEKTPOHOB M pACHpeesieHHEe WX 110
AJIEKTPOHHBIM CJIOSIM); OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHMU CBOICTB 3JIEMEHTOB U UX COEAMHEHUH B Ipelenax MajblX MEPHOJ0B U
IJIaBHBIX MTOATPYII € YYETOM CTPOEHHUS UX aTOMOB;

6) rknaccuguyuposams XUMUYECKUE 3JIEMEHTbI; HEOPraHMUECKHE BEIIECTBA; XMMUYECKUE peaklru (110 YUCIy U COCTaBy YYacCTBYIOIIUX B PEaKIHU
BEIIIECTB, 110 TEIUIOBOMY 3((EKTy, 0 N3MEHEHHIO CTENICHEeH OKHCICHUS XUMUYECKHUX 3JIEMEHTOB);

7) xapaxmepuzoéams (ONUCHIBATh) OOIIME U CHEIU(PUYECKHE XMMHUYECKHE CBOMCTBA MPOCTHIX M CIOKHBIX BEIIECTB, MOJTBEPXKJas OMHCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIHL;

8) cocmasname ypaBHEHHS JICKTPOJMTUUYECKON TUCCOLMALUA KUCIIOT, MIEJI0YEH U COJIEH; MOJHbIE U COKPAIIEHHBIE YPaBHEHHS PEaKIMil HOHHOTO
oOMeHa; ypaBHEHHUsI PeaKIUid, MOATBEPKAAIONINX CYIIECTBOBAHUE T€HETHUECKOM CBA3M MEXKIY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;

9) packpvisams cyuHocms OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMA MOCPECTBOM COCTABIICHUS AJIEKTPOHHOTO OalaHCca STUX peaklui;



10) npoenosuposamsb CBOWCTBA BEMIECTB B 3aBHCUMOCTH OT MX CTPOCHHS; BO3MOYKHOCTH TPOTEKAHUS XUMHUYECKUX IMPEBPANICHUN B Pa3TUIHBIX
yCIIOBUSX;

11) sviuucaams OTHOCUTEIBHYIO MOJICKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB; MacCOBYIO JIOJI0 XUMHUYECKOTO 3JIeMEHTa 1o (OopMyJie COSANHEHNS;
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOJAUTE PACUETHI IO YPABHEHUIO XUMUYECKOH peaKIni;

12) cnedosams mipaBuIIaM IMOJIB30BAHUS XUMHUUECKON MOCYON M JIAOOPAaTOPHBIM 00OPYIOBaHUEM, a TaK)Ke MpaBWiIaM OOpaIIeHHs C BEIECTBAMH B
COOTBETCTBHHM C HMHCTPYKIHMSMH II0 BBIOJHEHHIO JIA0OPATOPHBIX XWMHYECKHUX OIBITOB IO TOJYYEHHUIO M COOMpaHMIO Ta3000pa3HBIX BEIIECTB
(aMMuaka ¥ yriieKucJioro rasa);

13) nposooums peaky, MOATBEPKIAIONIME KAUYECTBEHHBI COCTAB PA3JIMUHBIX BEIIECTB: PACMO3HABATH OINBITHBIM IMYTEM XJIOpPHUA-, OpPOMHI-,
Hoau -, KapOoHaT-, pocdaT-, CHIIMKAT-, CyIb(paT-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHSI U MOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHUYECKHUX BEIECTB;

14) npumensams OCHOBHBIE OTIEPALIMU MBICIUTEIBHONW NIEATETBHOCTH — aHAJIM3 M CHHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMAaTH3alNIO, BBISIBICHUE
NPUYHHHO-CIICICTBEHHBIX CBSI3€ — JUIS W3y4YCHHs CBOWCTB BEUIECTB M XMMHUYECKHX PEaKIHMii; €CTECTBEHHO-HAyYHBIE METOJbI TMO3HAHUS —
HaOJII0ICHNE, N3MEPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEaTbHBIA M MBICIICHHBIN).

TemaTuyeckoe NIIAHUPOBAHME

8 knacc
KonnuecrBo
Ne HaunmenoBanue Tembl y4eOHOI 0 npeaMera 4acoB, DJIeKTpOHHBIE (LU (POBHIE)
OTBOJAUMBIX o0pa3oBaTesIbHbIE pecypchl
HA OCBOCHHE
Ka’K10# TeMbl
1 [IpenmeT xumuu. Poinb XMMUM B )KM3HU Y€JIOBEKA 1 pout https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
2 Xumusi B CUCTEME HayK. MeTO/ bl MO3HAHUSI B XUMUU 1 po https://resh.edu.ru/office/user/link _teacher/
code 3a2daflfa48cb6f3d744
3 3HaKOMCTBO C ITpaBUIaMH 0€30MaCHOCTH U IpuéMaMu paboThl B 1 pout https://resh.edu.ru/office/user/link_teacher/
xuMHuueckon taboparopuu. [Ipaktuueckas padora Ne 1. IIpaBuna paboTsl code 3a2daf1fa48cb6f3d744
B J1abopaTopuu M MpuéMbl oOpaleHus ¢ 1abopaTopHbIM 000PYAOBaHUEM
4 Tena u BemectBa. dusnyeckue CBOWCTBA BEIIECTB. ArperaTHoe 1 pau https://resh.edu.ru/office/user/link _teacher/




COCTOSIHHC BCIICCTB

code 3a2daf1fa48cb6f3d744

5 Uuctele BemecTBa U cMec. CriocoObl pa3iesieHus cMeceit pau https://resh.edu.ru/office/user/link _teacher/
code 3a2daf1fa48cb6f3d744

6 [IpakTrueckas pabora: Ne 2. Pa3nenenue cMmecelt (Ha mpuMepe OUYUCTKU poaut https://resh.edu.ru/office/user/link_teacher/
IIOBapEHHOM COMN) code 3a2daf1fa48cb6f3d744

7 AToMbl 1 MOJIeKyJIbL. [IpocThie U clloKHbBIE BelecTBa poau https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744

8 XUMHUYECKUE 3JIEMEHThI. 3HaKU (CUMBOJIb) XUMHUYECKUX AJIEMEHTOB poau https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744

9 ATOMHO-MOJIEKYISIPHOE YUEHHE. 3aKOH IMOCTOSIHCTBA COCTaBa BEILIECTB pou https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744

10 Xummueckasi popmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX HJIEMEHTOB poaut https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744

11 CocraBneHue XUMU4EeCKUX GopmMya 1o BasieHTHOCTH. Haxoxnenue pout https://resh.edu.ru/office/user/link_teacher/
BaJICHTHOCTH XMMUYECKHUX 3JIEMEHTOB 10 popmyre code 3a2daf1fa48cb6f3d744

12 OtHocuTenbHas aToMHas Macca. OTHOCHTENbHAS MOJIEKYJISIpHAsI Macca pom https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48cb6f3d744

13 Pemrenue 3a1a4 Ha BEIYKMCIIEHUE OTHOCUTEIILHON MOJIEKYJISIPHOM MacChl pou https://resh.edu.ru/office/user/link _teacher/
BEIIECTB code 3a2daf1fa48cb6f3d744

14 MaccoBas qoist XUMHYECKOTO DJIEMEHTA B COEJMHEHNHU poun https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744

15 Pemrenue 3a1a4 Ha BEIYHCIIEHHE MACCOBOM J0JTM XUMHUYECKOTO JIEMEHTA po https://resh.edu.ru/office/user/link _teacher/
1o popmyse coeqMHEHHUS code 3a2daf1fa48cb6f3d744

16 dusnyecKre U XUMUUYECKHUE SBICHUA. XUMUYECKAs peaKius pout https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744

17 [Ipu3Haku U yCciIoBUS IPOTEKAHUS XUMHUUYECKUX PEAKIIAMA pout https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744

18 3akoH coxpaHeHus macchl BemecTB. M.B. JIoMoHOCOB — yu€HBIii- pou https://resh.edu.ru/office/user/link _teacher/
SHIIUKJIONEIUCT code 3a2dafl1fa48cb6f3d744

19 XHUMHUYECKUE ypaBHEHUS pout https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48cb6f3d744

20 Tunsl XUMHYECKUX peakluuil (COeIUHEHUS], PA3I0KEHHS, 3aMEILIEHUS, pout https://resh.edu.ru/office/user/link_teacher/

oOMeHa)

code 3a2daf1fa48cb6f3d744




21 VYpok 0000111eHUs ¥ cUCTeMaTH3alK 3HaHui 1o Teme “IlepBoHauvanbHbIe pout https://resh.edu.ru/office/user/link_teacher/
XUMUYECKHUE TTOHATUS code 3a2daf1fa48cb6f3d744
22 Ypok koHTpo:Is 3HaHM 110 TeMe “IlepBoHavYaIbHBIE XUMUYECKUE
TOHATUS
23 Boznyx — cmecs razos. CocTaB Bo3ayxa pou https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
24 TennoBoii 3¢ hekT XUMUUEeCKOH peakiiy, TOHATHE O TEPMOXUMHUYECKOM poau https://resh.edu.ru/office/user/link_teacher/
YpaBHEHUH, IK30- U SHAOTEPMUUYECKUX PEAKIIHSIX code 3a2daf1fa48cb6f3d744
25 Crioco0bI ToTy4eHHUsT KUCIIOPO/ia B 1a00paTOPUU U IPOMBITINICHHOCTH. pam https://resh.edu.ru/office/user/link_teacher/
IIpumeneHue kuciopoja code 3a2daf1fa48cb6f3d744
26 [paktuyeckas padora Ne 3. [lomydenue u coOupanue KUcioposa, poaut https://resh.edu.ru/office/user/link_teacher/
M3y4YEHHUE €ro CBOWCTB code 3a2daf1fa48cb6f3d744
27 KpyroBoport kuciopona B npupose. TommmBo (yrojib U METaH). pout https://resh.edu.ru/office/user/link_teacher/
3arpsi3HeHHE BO3/1yXa, CIOCOOBI €ro MpeA0TBpAIICHUs. Y CHIICHUE code 3a2daf1fa48cb6f3d744
MapHUKOBOTO 3 (deKTa, pazpylieHne 030HOBOTO CIIOs
28 Bonopon — XxuMHYeCKUI 2JIEMEHT U POCTOE BelecTBo. Haxoxaenue B pout https://resh.edu.ru/office/user/link_teacher/
npupoje, Gpu3nueckue 1 XUMUYECKUE CBOMCTBA (Ha pUMepe code 3a2daf1fa48cb6f3d744
B3aMMOJICHCTBHSI C HEMETAIJIAMU U OKCHAaMU METaJJIOB), IPUMEHEHUE,
CI0COOBI OTYYESHHUSI
29 [IpaxTrueckas padbora Ne 4. [lonyuenue u cobupanue Boaopoaa, pam https://resh.edu.ru/office/user/link_teacher/
W3y4YEHUE €ro CBOWCTB code 3a2daf1fa48cb6f3d744
30 [TonsiTHEe 0 KUCTOTAX U COJIAX pa https://resh.edu.ru/office/user/link _teacher/
code 3a2daf1fa48cb6f3d744
31 KomuuecTBo BemectBa. Mousib. MosispHas Macca pou https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
32 3akoH ABoranpo. MomspHbiii 00bEM Ta30B pam https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
33 Pemrenue 3a1a4 Ha B3aUMOCBS3b KOJIMYECTBA BEIECTBA, 00BEMA U MACCHI poauu https://resh.edu.ru/office/user/link_teacher/
razoB. PacuéTel Mo XUMHUYECKUM ypaBHEHUSAM code 3a2daf1fa48cb6f3d744
34 PacuéTel mo xumuueckum ypaBHeHUsAM. [IpuMeHenue 3akona ABoraapo pout https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
35 ®duznyueckue CBOMCTBA BOABL. AHAIN3 U CUHTE3 — METO/Ibl U3YUYCHHS po https://resh.edu.ru/office/user/link _teacher/

COCTaBa BOJIbl. XMMHUUYECKHE CBOMCTBA BOJIbI (peaKI_II/II/I C MCTaJlllaMH,

code 3a2daf1fa48cb6f3d744




OKCHJaMM MCTAJIJIOB U HCMCTaHHOB)

36 [TonsiTe 06 OCHOBAHUSAX ¥ MHIUKATOPAX pau https://resh.edu.ru/office/user/link _teacher/
code 3a2daf1fa48cb6f3d744
37 Bona xak pactBoputesnn. PactBopbl. PacTBOpUMOCTD BEIIECTB B BOJIE. poaut https://resh.edu.ru/office/user/link_teacher/
HacpllieHHbIE 1 HEHACHIIIEHHBIE PACTBOPBI code 3a2daf1fa48cb6f3d744
38 Konnentpanus pactBopoB. MaccoBasi 107151 BEIIIECTBA B PaCTBOPE. pom https://resh.edu.ru/office/user/link _teacher/
Brruncienus ¢ ucoiab30BaHUEM MOHSATUS «MaccoOBas JOJISI BEIlECTBA B code 3a2daf1fad8cb6f3d744
pacTBope»
39 [IpaxTrueckas pabora Ne 5. [IpurotoBieHue pacTBOpOB C OnpeeaeéHHON pam https://resh.edu.ru/office/user/link_teacher/
KOHIIEHTpaLHen code 3a2daf1fa48cb6f3d744
40 Posnb pacTBOpOB B IpUpo€ U B XKU3HU YenoBeka. KpyroBopoT Bojbl B poaut https://resh.edu.ru/office/user/link_teacher/
npupoje. 3arpsa3HeHre TpUpoaHbIX BoA. OXpaHa U OUUCTKA MPUPOTHBIX code 3a2daf1fa48cb6f3d744
BOJI
41 [epBble MOMBITKH KJIACCH(PHUKAIINN XUMHUYECKHUX 3JeMeHTOB. [loHsaTHE 0 poaut https://resh.edu.ru/office/user/link_teacher/
TpyMax CXOAHBIX 3JIEMEHTOB (ILIE€JIOYHbIC U IIEeJIOYHO3EMENbHbIC code 3a2daf1fa48cb6f3d744
METaJITbI, TAJIOTeHBI, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPBIE 00pa3yroT
aM(pOoTepHbIe OKCUBI U THIPOKCHIBI
42 HNonnas xumudeckas CBs3b pout https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
43 Kinaccudukarnms HeopraHU4eCKuX COSTUHEHUIN pam https://resh.edu.ru/office/user/link _teacher/
code 3a2daf1fa48cb6f3d744
44 Oxcunsl: coctaB, Kiaccupukanus (OCHOBHBIC, KUCIOTHBIC, aM(OTEpHBIE, pa https://resh.edu.ru/office/user/link _teacher/
Hecosieo0pa3yrolue ), HOMGHKIATypa (MEeXXIyHapoIHasT W TPUBUAJIbHAS). code 3a2daf1fa48cb6f3d744
[Tony4yenue n XxuMHUeCKUE CBOMCTBA KHCIOTHBIX U OCHOBHBIX OKCHJIOB
45 OcHoBaHHs: COCTaB, KiIaccuukarys, HOMCHKIATypa (MEXTyHApOIHAS U pau https://resh.edu.ru/office/user/link _teacher/
TpUBHANIbHAs), PU3NYECKHE U XUMUYECKHUE CBOMCTBA, CHOCOOB! MOTY4YEHHUS code 3a2daflfa48cb613d744
46 AmdoTepHbIe OKCHJIBI U TUAPOKCHIBI, UX CBOWCTBA U NMOJTYYECHUE poaut https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
47 Kucnotsr: cocras, kiaccudukarys, HOMEHKIaTypa, (U3HUYECKHUE CBONCTBA pam https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
48 KucnoTel: XuMUYeCcKue CBOWCTBA, CIIOCOOBI MOTy4YeHHsI. Ps1 akTUBHOCTH pou https://resh.edu.ru/office/user/link _teacher/
METaJIJIOB code 3a2daf1fa48cb6f3d744
49 Conu (cpenHue): HOMEHKIATYpa, CHOCOOBI MOTYyUYEHHs], B3aUMOICHCTBHE poauu https://resh.edu.ru/office/user/link_teacher/




coJlieii ¢ METajlyiaMH, KUCJIOTaMH, IICJI0YaMH U COJIAMH

code 3a2daf1fa48cb6f3d744

50 Bbruncnenus no ypaBHEHUSIM XUMUYECKOM peakinuu poaut https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
51 I'eneTnyeckas cBs3b MEXKYy KiIacCaMU HEOPraHUYECKUX COECTUHEHUM poaut https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
52 [IpaxTrueckas padora Ne 6. Pemienne skcrepuMeHTaIbHBIX 3a]1a4 10 TEME poau https://resh.edu.ru/office/user/link_teacher/
«OCHOBHBIE KJIACCHl HEOPTAHUYECKUX COCTUHEHUI code 3a2daf1fa48cb6f3d744
53 VYpok 000011eHUs ¥ CUCTeMaTH3alMK 3HaHHu 1o Teme “Kiaccbl poau https://resh.edu.ru/office/user/link_teacher/
HEOPraHMYECKUX BEIIEeCTB” code 3a2daf1fa48cb6f3d744
54 Ypok KOHTpOJIs 3HaHMi 10 Teme “Kiacchl HeOpraHM4ecKux BEEeCTB”
55 Ypok 00001IeHHS ¥ cUCTeMaTH3aluK 3HaHU# 110 Teme “T'a3bl. ['a30BbIe pout https://resh.edu.ru/office/user/link_teacher/
3aKOHBI” code 3a2daf1fa48cb6f3d744
56 Crtpoenue atomoB. CocTaB aTOMHBIX sijiep. MI30Tombl. DIEeKTPOHBI. po https://resh.edu.ru/office/user/link _teacher/
DU3NYECKUIN CMBICI TOPSIAKOBOTO HOMEpPA JIIEMEHTA code 3a2daf1fa48cb6f3d744
57 [lepnonnueckuii 3akoH u [lepuonnueckas cucteMa XMUMHYECKUX pout https://resh.edu.ru/office/user/link_teacher/
anemenToB J[.M. Menneneesa. [leproabl, rpymiibl, MOATPYIIIBL. code 3a2daf1fa48cb6f3d744
DuU3MYECKUIl CMBICI HOMEPOB MEPUOAA U TPYIIIHI
58 CTtpoeHue 3IIeKTPOHHBIX 000I0YEK aTOMOB MEPBIX 20 XUMUYECKUX pou https://resh.edu.ru/office/user/link _teacher/
3JIEMEHTOB neproanyeckor cuctemMol J[. M. Menaeneena code 3a2dafl1fa48cb6f3d744
59 XapaKTepucTUKa XUMHUYECKOT0 3JIEMEHTA IO €T0 MOJI0KEHUIO B poun https://resh.edu.ru/office/user/link_teacher/
nepuognueckoi cucteme /1. M. Menneneena code 3a2daf1fa48cb6f3d744
60 3HaueHue NepUoANYECKOT0 3aKOHa U EPUOINYECKONH CUCTEMBI poau https://resh.edu.ru/office/user/link_teacher/
XUMUYECKUX DIEMEHTOB [l Pa3BUTHs HAYKU U IIPAKTUKU. code 3a2daf1fa48cb6f3d744
. Y. MeHneneeB — y4€HbIN, NEAAror U rpaxaaHuH
61 Ypoxk KoHTpoJIs1 3HaHui 1o Teme “llepuoanyueckas cucTeMa XUMHYECKUX
snemenToB .M. Mengeneena”
62 DNEeKTPOOTPULIATEIBHOCTh ATOMOB XMMHUYECKHUX JIEMEHTOB. XUMUYECKas poaut https://resh.edu.ru/office/user/link_teacher/
CBSI3b: KOBAJICHTHAs MOJISIPHAS] M KOBAJICHTHAsI HEMOJISIPHAS code 3a2daf1fa48cb6f3d744
63 CreleHs OKUCIIEHUS pou https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
64 OxucnurensHO-BoccTaHOBUTENbHBIE peakiiu (OBP). Tlponecchr pom https://resh.edu.ru/office/user/link _teacher/
OKHUCJIEHUSI U BOCCTAHOBJIEHUSI. OKUCINUTENN U BOCCTAHOBUTENHN code 3a2daf1fa48cb6f3d744
65 CocraBieHue ypaBHEHUI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMN U pau https://resh.edu.ru/office/user/link_teacher/




CXCM JBJICKTPOHHOTI'O OanaHca

code 3a2daf1fa48cb6f3d744

66 VYpoxk 00001IeHUs ¥ CUCTeMaTH3aIMK 3HAaHH 110 Teme “Bujs 1 poaut https://resh.edu.ru/office/user/link_teacher/
XUMUYECKHX CBsA3el. CTeNneHb OKUCICHUS code 3a2daf1fa48cb6f3d744
67 VYpok pa3BUBaOLIEr0 KOHTPOJIA 3HAHUH 110 TeMe “OKUCTUTENBHO- 1
BOCCTAHOBUTEJIbHBIC PEAKIIMN. XUMUS B ICHCTBUN
68 Kucnopon — xumuueckuii 31eMeHT U pocToe BemiecTBo. O30H. 1 poau https://resh.edu.ru/office/user/link_teacher/
Haxosxaenue kucioposa B npupoe, Gu3nueckue 1 XMMUYeCKHe CBOMCTBA code 3a2daf1fa48cb6f3d744
(peakiuu okucaeHus, ropenue). [lonarue 06 okcumax
9 k1acc
KoanuectBo
Ne HanmenoBaHue TeMbl Y4eOHOI0 NpeaMeTa 4acoB, JyekTpoHHbBIE (HU(POBHIE)
OTBOAUMBIX o0pa3oBaTejbHbIe pecypchl
HA OCBOEHHUE
KaKI10M TeMbI
1. Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB 1 Joedii
(MexyHapoHasi U TpUBUAIbHAS) https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
2. Ilepnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMUYECKHAX 1 pou
anemenToB JI. 1. MengeneeBa. CTpoeHrne aTOMOB https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
3. 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XUMUYECKHUX AJIEMEHTOB MEPBBIX 1 joedii
TpEX MEPUOOB, KM, KaJIbIUSA U UX COSAMHEHUN B COOTBETCTBUU C https://resh.edu.ru/office/user/link_teacher/
M10JIO)KEHUEM B IEPUOAMYECKON CHCTEME U CTPOEHHUEM aTOMOB code 3a2daf1fa48cb6f3d744
4. XHUMUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JIMYHbIM KJ1accaM 1 pa1I
HEOPraHUYECKUX COCAUHEHHM, NX TEHETUYECKasl CBA3b https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
5. CtpoeHue BelecTBa: BUJIbl XUMAYECKOM CBSI3U. TUIBI KPUCTATIIMYECKUX 1 pa1I
pEemETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKON https://resh.edu.ru/office/user/link_teacher/
pemeTKH code 3a2daf1fa48cb6f3d744
6. Knaccugukanms XuMH4eCcKUX peakilyii o pa3aIudHbIM MPU3HaKaM (10 1 po1

YHUCIY M COCTABY YYaCTBYIOIIUX B PEAKIMU BEIIECTB, 10 TENJIOBOMY

3 QeKTy, 0 U3MEHEHUIO CTENICHEH OKUCIICHNS! XUMHYECKHUX JIEMEHTOB,
0 00paTUMOCTH, IO YYACTHIO KaTanau3aTopa). JK30- U
SHIO0TEPMHUUYECKHE PEaKIUU, TEPMOXUMUYECKHIE YPABHEHHS

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




[ToHsATHE O CKOPOCTH XUMUYECKOUN peaklyu. [[oHATHE O TOMOT€HHBIX U
reTEPOTeHHBIX peaknusx. akTopbl, BIUSIONINE HA CKOPOCTh
XUMHUYECKON peaKkuu

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

8. [Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX PEAKIUIX. po1
[lonsiTHE O XUMUYECKOM PAaBHOBECUU https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa pam
https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d74448cb6f3d744
9. @DaKTOpHI, BIUSIONINE HA CMEIICHHE XUMHUYECKOTO PaBHOBECHS po1I
https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
10. MexaHu3M OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI (3JIEKTPOHHBIN pa1I
OalaHC OKHMCIIUTEIbHO-BOCCTAHOBUTEIILHON PEAKIIHH ) https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
11. Teopus 31EKTPOAUTUUECKON TUCCOLUALIMN. DIEKTPOIUTHI U pa1I
HEIJIEKTPOJIUTHI. KaTnoHbl, aHnOHBI. MeXaHN3M JTHCCOLUAIINH BEIIECTB https://resh.edu.ru/office/user/link_teacher/
C Pa3JIMYHBIMU BUJIAMH XUMUYECKOU CBSI3U code 3a2dafl1fad8cb6f3d744
12. Crenens qucconuanyu. CHIBHBIC U CJIA0BIE JICKTPOIUTHI pa1
https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
13. Peakiiun nonHoro oOMeHa, ycioBus ux nporekanus. loHHble ypaBHEHUS pa1I
peaxkuuii https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48cb6f3d744
14. XUMHYECKUE CBOMCTBA KUCJIOT B CBETE MPECTABICHUN 00 pa1
ANEKTPOJINTUYECKON JUCCOLUALIUU https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48cb6f3d744
15. XWMHYECKUE CBOMCTBA OCHOBAaHUH B CBETE MPEACTABICHUI 00 pa1
ANEKTPOJINTUYECKON JUCCOLUALIUU https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
16. XUMHUYECKUE CBOICTBA COJIeH B CBETE MpeJICTaBIEHUI 00 po1I

BJIEKTPOJIUTUYECKON AUCCOUALINHT

https://resh.edu.ru/office/user/link_teacher/
code 3a2dafl1fa48cb6f3d744




17.

[TonsaTHe 0 runponuse coen

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

18. KauecTBeHHBIE peakIuy Ha KATUOHBI U AaHUOHBI pa1
https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744

19. [IpakTrueckas padbora Nel. Pemenue sxcnepruMeHTaNnbHbIX 3a/1a4 10 pa1I

Teme "DIeKTpoIuTHYeCcKas aucconuanus” https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48cb6f3d744

20. Ypok 00001IeHHs ¥ cUCTeMaTH3aluK 3HaHu# 1o TeMe “Teopust poaII

ANEKTPOJINTUYECKON Jucconnanuy’” https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48cb6f3d744

21. Ypok KOHTpOJIs 3HAHUK 1O TeMe “Teopust AIEKTPOIUTHYECKOM

auccouyanum’
22. OOm1ast xapakTepHucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB po1
9THX JIEMEHTOB, XapaKTEPHBIE [UIsl HUX CTENEHU okucieHus. CTpoeHne https://resh.edu.ru/office/user/link_teacher/
1 pU3NYECKHEe CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHYECKHUE code 3a2daf1fa48cb6f3d744
CBOMCTBA Ha IpUMepe XJopa (B3auMoIeiicTBUE ¢ METaJlIaMH,
HEMeTaJlJIaMU, 1EJI0YaMH)
23. Xnoposogopon. CosisiHast KUCIO0Ta, XMMUYECKHE CBOMCTBA, OJTyYEHHE, po1
npuMeHeHne. KauecTBeHHasl peakius Ha XJI0PHUI-HOHbI https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
24. DU3MOJIOTMYECKOE ICHCTBUE XJI0pa U XJIOPOBOIOPOAa HA OpraHu3M pa1
yesioBeka. BaxHeilume Xaopuasl ¥ X HaX0XKJIEHUE B IPUPOJE https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48cb6f3d744

25. [Tpaktrueckas padota Ne2. [TomydeHne COMSTHON KUCTOTHI, H3YUYCHHE €€ pa1

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

26. Pemienue 3a1a4 Ha BBIYMCIICHUS IO YPABHEHUSAM XUMHUYECKUX PEaKIH, pa1I

€CJIM OJINH PEareHT JIaH B U30bITKE https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48cb6f3d744

27. OOmas xapakrepucTrka 31eMeHToB VIA-rpymnmel. OcobeHHoCTH pa1I

CTPOCHUA aTOMOB 3THUX 3JICMCHTOB, XapaKTCPHBIC IJI1 HUX CTCIICHU

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




okucnenus. CTpoeHue u pu3nyeckue CBOMCTBA MPOCTHIX BEIECTB -
KHCJIOPOAA U Cepbl. AJUIOTPOIIHBIE MOIU(PHUKALIMH KUCIOPOAA U CEPBIL.
XHUMHYECKUE CBOMCTBA CEPBI

code 3a2daf1fa48cb6f3d744

28. CepoBonopoi, cTpocHHE, (PU3HUECKHE U XUMUICCKUE CBOMCTBA joedii
https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744

29. Oxcupl cepbl Kak NMPeACTaBUTENHN KUCIOTHBIX OKCUI0B. CepHucTas pa1I

KHUCIIOTa https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48cb6f3d744
30. CepHas kucnora, GU3NIecKrue 1 XMMUYECKHE CBOMCTBA (001Iue KaKk poaII
MpeICTaBUTENSI KJTacca KUCIOT U cienuduyeckue), npumeHenue. Conu https://resh.edu.ru/office/user/link_teacher/
CEpPHOM KUCJIOTHI, KAUECTBEHHAs PeaKlus Ha CylIb(haT-HOH code 3a2daf1fa48cb6f3d744

31. XUMHUYECKHUE PEAKIINH, JICKAIINE B OCHOBE TIPOMBIIINICHHOT'O CITI0C00a pa1I
MOJIy4YECHUS CEPHOM KUCIOTHI. Pelienue 3a1a4 Ha HaX0XKICHUE MacCOBOM https://resh.edu.ru/office/user/link_teacher/
JIOJIA BBIXOJIA TIPOJTYKTa PEAKIIUN code 3a2daflfa48cb6f3d744

32. Haxoxnenune cepsl 1 €€ cCOeIMHEHUN B IPUPOAE. XUMUYECKOE pa1I
3arpsi3HEHUE OKPYXKAIOLIEH cpebl COETMHEHUSIMU Cephl (KUCIOTHBIE https://resh.edu.ru/office/user/link_teacher/
JOKIH, 3arpsI3HEHUE BO3/AyXa U BOJIOEMOB), CITIOCOOBI €ro code 3a2daf1fa48cb6f3d744
MIPEIOTBPALLEHUS

33. O6mras xapakTepuctuka 351eMeHToB VA-rpymibl. OCOOCHHOCTH poaII
CTPOEHHs aTOMOB ITUX DJIEMEHTOB, XapaKTEPHBIE I HUX CTEIICHU https://resh.edu.ru/office/user/link_teacher/
OKHCJIEHHUS. A30T, pacpoCTpaHEHHUE B IPUPOE, (PU3HUECKUE U code 3a2daf1fa48cb6f3d744
XUMHUYeCKHe cBoiicTBa. KpyroBopot a3ora B npupoje

34. AMMHaK, ero pu3nvecKue 1 XUMHUYECKUE CBOMCTBA, MOJIyYeHHE U pa1I
npumeHnenne. Coiu aMMOHUS, WX (PU3HUECKUE U XUMUYECKHE CBOMCTRA, https://resh.edu.ru/office/user/link_teacher/
npuMeHeHne. KauecTBeHHast peakliys Ha MOHbI aMMOHMSI code 3a2daf1fa48cb6f3d744

35. [MpakTraeckas padora Ne3. [ToydueHre aMMuaka, U3ydeHUE €ro CBOKWCTB joedii
https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744

36. AzoTHas kucnoTa, e€ pu3nueckre 1 XMMUYEeCKUe CBOMCTBa (001IHe KaKk po1I

MPeJCTaBUTEIN Kilacca KUCIOT U cnennpuueckue). Hurpatsl https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744

37. Hcrnonb3oBaHrEe HATPATOB M COJIEH aMMOHUS B KAUECTBE MUHEPAIBHBIX pa1I




ynoopenuit. XuMU4ecKoe 3arpsi3HeHNUE OKPYKaIOIIEH CpeIbl
COCJIMHEHUSAMU a30Ta (KUCIOTHBIC JOXKIH, 3arPsI3HEHUE BO3/TyXa, ITOYBBI
1 BOJOEMOB)

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

38 docdop, ammorponHbie MogubuKanmuu Gocdopa, PU3NIECKUE U po1I
XUMHUYECKHUE CBOVICTBA https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
39 Oxcun dpochopa(V) u pochopnast KuciioTa, GU3MIECKUe U XUMUICCKUE po1I
cBOIicTBa, monyuenue. KauecrBennas peaxius Ha Gpocdar-nuoHbl https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48cb6f3d744
40 Hcnonp3oBanue hochaTtoB B KauecTBE MUHEPATHHBIX yIOOPESHUIA. poaII
3arpsi3HeHHE PUPOIHBIX BOAO0EMOB (hocdaTamu https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
41. VYriepon, aniaoTponHbie MOAUGUKAIINK, PACTIPOCTPAHEHHE B IPUPO/IC, pa1I
¢dusnyeckne U XumMuueckue cBoiicrsa. Ancopouus. Kpyrosopot https://resh.edu.ru/office/user/link _teacher/
yrJIepo/ia B MPUPOJIC code 3a2daf1fa48cb6f3d744
42. Oxcunsl yriaepoaa, ux pusndeckre U XUMUYECKHE CBOMCTBA, po1
(bu3noIOorNUecKoe AecTBUE HA KHUBBIE OPraHU3MBI, TTOJTYYCHUE U https://resh.edu.ru/office/user/link_teacher/
IpUMEHEHHE. DKOJIOTHYECKHE POOIEMBI, CBI3aHHBIE C OKCHJIOM code 3a2daf1fa48cb6f3d744
yraepoaa(IV); runore3a riobaibHOTO NOTEIUICHUS KIUMAaTa;
NapHUKOBBIN 3 ekt
43. VYrospHas KUCI0Ta U €€ COM, UX (PU3NYECKUe U XMMUYECKHe CBOMCTRA, pa1I
noJjiyueHue 1 npumeHenue. KauectsenHas peakiysi Ha KapOOHAT-HUOHBI. https://resh.edu.ru/office/user/link_teacher/
HcnonszoBanue kapOOHATOB B OBITY, METUIIUHE, POMBIIILIICHHOCTH, code 3a2daf1fa48cb6f3d744
CEJIbCKOM XO35HCTBE
44. [Tpaktrueckas padota Ne4. [TomydeHne yriieKuciaoro rasa. pa1
KauecTBeHHas peakuus Ha kKapOOHAT-UOH https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48cb6f3d744
45. [lepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O poI
COCIIMHEHUSX YIIIepo/ia: 0COOCHHOCTH COCTaBa U CTPOCHHS https://resh.edu.ru/office/user/link_teacher/
code 3a2daflfa48cb6f3d744
46. ITonsiTHE O OMOJIOTMUECKU BasKHBIX BELIECTBAX: XKHpax, OeKax, pot

yrieBogax. MatepuaabHOE €IUHCTBO OPraHUYECKUX U HEOPTaHUYECKHUX
COeIMHEHUN

https://resh.edu.ru/office/user/link_teacher/
code 3a2dafl1fa48cb6f3d744




47. Kpemuuii, ero gusudeckre U XUMHYECKHE CBOICTBA, MOJIyYCHUE U Joedii
MpUMEHEHHE B AeKTpoHHKe. COeTMHEHHS] KPEMHHUS B IPUPOJIE https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
48. Oo6mwme npeacrasnenns 00 okcuae kpeMuusi(IV) 1 kpeMHHEBOH KHCIIOTE. pa1
CunukaTel, UX UCMOJIB30BaHUE B OBITY, MEAUIIMHE, IPOMBILIUIEHHOCTH https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
49. Baxneiiie crpoutenbHble MaTEpHAIIBI: KEpAMUKa, CTEKJIO, IEMEHT, joedii
0eToH, xene300eToH. [Ipo6iemMbl 6€30MacHOTO UCITOIB30BAHUS https://resh.edu.ru/office/user/link_teacher/
CTPOUTETHFHBIX MAaT€pPUAJIOB B TOBCEIHEBHOM XKM3HU code 3a2daf1fa48cb6f3d744
50. [Ipaktrueckas padota Ne 5. Perenue 3xcriepuMeHTaIbHbIX 33/1a4 110 pa1
TeMe «BakHelIne HeMeTaJUIbl U UX COCIUHEHUSY https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
51. Ypok 00001IeHHs ¥ cHCTeMaTH3aluy 3HaHu# 1o TeMe “Hemeranisl u ux poa1I
coeaquHeHus”’ https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
52. Ypok KOHTposist 3HaHUM 110 TeMe “HemeTaiisl ¥ X COeIMHEHUs
53. OO01as xapakTepuCTHUKa XUMUYECKUX JIEMEHTOB — METaJIOB Ha po1
OCHOBAHHUH MX TMOJIOKEHUS B IEPUOANUECKON CUCTEME XUMUYECKUX https://resh.edu.ru/office/user/link_teacher/
anemeHToB . 1. MenzneneeBa u ctpoeHust atromoB. CTpOEHHE METAJIOB. code 3a2daf1fa48cb613d744
Meramueckasi CBA3b U METAJUIMYECKAs] KPUCTALTNYECKAs peréTKa
54. DIIEKTPOXUMHUYECKUH Pl HAIPSHKEHUN MeTAIIOB. PU3HYECKHUE U pa1
XUMHYECKHE CBOMCTBA MeTa/u10B. O01IMe cIOCOObI MOTY4YeHUs METaJIOB https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
55. [ToHsiTHE O KOPPO3UU METAJUIOB U OCHOBHBIE CTIOCOOBI 3AIUTHI OT joedii
KOppo3uu https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
56. CnunaBsl (CTallb, YyT'yH, TIOPATIOMUHHM, OpOH3a), X IPUMEHEHUE B po1I
OBITY U IPOMBILIUIEHHOCTH https://resh.edu.ru/office/user/link_teacher/
code 3a2dafl1fa48cb6f3d744
57. [I{enounsie Metaiubl. [1os10keHNE B IEPUOANYECKON CUCTEME paLI

xuMuueckux sneMeHToB Jl. 1. Menzaeneesa, cTpoeHre aTOMOB.
Haxoxnenue B mpupoje. usnueckre 1 XUMHUYECKHUE CBOMCTBA (Ha
npuMepe HaTpus U Kajiusi). OKCHUIbl U TUIPOKCUIBI HATPUS U KaJIusl.

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




HpI/IMCHCHI/IG IIEJI0YHBIX METAJIOB M UX COSIMHEHUM

58. [lesn0uHO3EMENBHBIE METAJIIIBI MATHUN U KaJIbIIUNA, CTPOCHHUE aTOMOB. jJoedii
[TonoxxeHue B NEPUOAMUECKON CUCTEME XUMUUYECKUX AieMeHToB J[. 1. https://resh.edu.ru/office/user/link_teacher/
Menpeneesa. Haxoxnenue B npupoze. Puznyeckrue 1 XUMUYECKUE code 3a2daf1fa48cb6f3d744
cBolcTBa. BaxkHelme coefMHEHUs KaJIbIUs (OKCHT, THIPOKCH/I, COJIH)
59. Pemenue 3a1ay Ha BBIYMCIICHUS IO YPABHEHUSM XUMHUYECKUX PEAKIIUA, po1II
€CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE WIN COACPKUT IPUMECH; https://resh.edu.ru/office/user/link_teacher/
MacCOBOM JJ0JIM BBIXOJ]a IPOAYKTa peaKuu code 3a2daf1fa48cb6f3d744
60. KécTtrocTh BOBI M CIIOCOOBI €€ ycTpaHeHHs. Beruncnenus mno pa1I
YpaBHEHUSM XUMUUYECKUX PEAKIIMM, €CIT OJIMH U3 PEareHTOB JIaH B BUC https://resh.edu.ru/office/user/link_teacher/
BOJIHOT'O pacTBOpPa C U3BECTHOM MACCOBOM JOJIEH code 3a2daf1fa48cb6f3d744
61. [TpakTrdeckas padora Ne6. JKECTKOCTh BOJBI U METOJIBI €€ YCTPAHCHUS pa1
https://resh.edu.ru/office/user/link_teacher/
code 3a2dafl1fa48cb6f3d744
62. Amomunuil. [TonoxxeHne B nepuoandecKoi CUCTEME XUMUYECKUX pa1
aneMmeHToB /1. 1. Menzaeneesa, ctpoenue atroma. Haxoxnenue B https://resh.edu.ru/office/user/link_teacher/
npupoze. Pu3nuecKrue 1 XUMUYECKHE CBOWCTBA. AM(OTEpHBIE CBOMCTBA code 3a2daf1fa48cb6f3d744
OKCHJIa U THIPOKCH]IA
63. XKeneso. [lonoxxeHne B mepuOAMYECKON cUCTEME XUMUYECKUX po1
anementoB J[. 1. Menpeneesa, crpoenue aroma. Haxoxaenue B https://resh.edu.ru/office/user/link_teacher/
npupoje. Pu3nyeckue U XUMHYECKUE CBOWCTBA code 3a2daflfa48cb6f3d744
64. Oxkcunpl, runipokcupl u conu xxenesa(ll) u xeneza(lll) pa1
https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
65. [paktuyeckas pabora Ne 7. Pemenue skcrepuMeHTaIbHBIX 3a/1a4 10 poL
TeMe «BakHenIme MeTayuibl U UX COCOIUHEHU https://resh.edu.ru/office/user/link_teacher/
code 3a2daf1fa48cb6f3d744
66. HoBbie maTepuaiibl 1 TexHOMOTHU. BelecTBa 1 MaTepualbl B poaI

ITOBCEITHEBHOM XU3HU YEJI0BEKa. XUMUs U 310pOBbE. be3onacHoe
MCII0JIb30BaHNE BEUIECTB U XUMHUECKHUX PEaKIUii B OBITY.

https://resh.edu.ru/office/user/link_teacher/
code 3a2dafl1fa48cb6f3d744
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