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YpoBeHb 00pa3oBaHus: 0CHOBHOE 00111ee 00pa30BaHHME



IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamMmMa o XxuMuu Juist ooyuaromuxcst 8-9 kinaccos cocraBieHa Ha OCHOBE TpeGoBaHui k
pe3ysbTaTaM OCBOSHHSI OCHOBHON 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMUs,
npencrapieHHbIX B DenepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro
00pa3oBaHusl, C yUETOM paclpeAerIEHHBIX M0 KIaccaM IPOBEPIEMbIX TpeOOBaHUIl K pe3ysIbTaTaM OCBOCHHUS
OCHOBHOI 00pa3oBaTeIbHOI POrpaMMbl OCHOBHOTO OOIIEr0 00pa30BaHUs U 3JIEMEHTOB COJACPKAHUS,
MPEJICTABICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XUMHUH, a TaKkKe Ha ocHOBe [IprMepHOil mporpaMmbl
BOCIUTaHMsI 00yUaroIMXCsl IPH MOJy4EHUH OCHOBHOT'O 00111ero oopa3zoBanus u ¢ yuérom Konuenuuu
IpernoiaBaHus yueOHOTo npeamMeTa « XUMHsS» B 00pa3oBaTebHbIX opraHu3amnusx Poccuiickoi
®enepanyy, peanu3yoUMX OCHOBHbIE 0011e00pa3oBarenbHble Iporpammsl (yTB. Pemennem Komnerun
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxuiag yuebHoro npenmera « XuMus» B JOCTHXKEHUE LieIeld OCHOBHOT'O 00111ero 00pa3oBaHus 00yCI0BICH
BO MHOTOM 3HAa4Y€HHUEM XHMHUYECKOM HAaYKHM B IO3HAHUHW 3aKOHOB MPUPO/JIbI, B PA3BUTHUH IMTPOU3BOJAUTCIIbBHBIX
cuJ1 00LIEeCTBa U CO3JJaHUH HOBOI 0a3bl MaTepuaIbHON KYJIbTYpPHI.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK PAacIpOCTpaHmiIa CBOE BIMSHUE HA BCe 001aCTH
YEJI0BEUECKOr0 CYLIECTBOBAHMUS, 3a/1aJ1a HOBOE BUICHUE MUPa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOW KYJIbTYpHl, HEOOXOJMMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMHUU CIIY)KUT OCHOBOM JIJIst
(dbopMUpOBaHHSI MUPOBO33PEHHUSI YEIOBEKA, €ro MPECTaBICHUN O MaTePUATLHOM €IUHCTBE MHUPA; BAXKHYIO
poJib UrparoT GopMUpyEMbIE XUMHUEHN MPEACTABIECHUS O B3aUMOIIPEBPALLIEHUSIX SHEPTUU U 00 SBOJIIOLIUU
BEIIECTB B MPUPO/IC; COBPEMEHHAsI XMMUS HalpaBlieHa HA pPellleHue TI00anbHbIX MPOOIEeM YCTOHIHUBOTO
pa3BUTHSA YEJIOBEYECTBA — CHIPHEBOI, SHEPreTUUECKOM, MUILEBOM 1 3KOJIOIHYEcKOl 0€301acHOCTH, IpobdiieM
3/paBOOXPAHEHMUS.

B ycrnoBusix Bo3pacraroniero 3Ha4eHus XUMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XUMHUYECKOTO 00pa3oBaHus. B miaHe colnuanu3aiiy OHO SIBISETCS OJHUM U3 YCIOBHI (P OpMHUPOBAHUS
WHTEJUICKTA JJMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMeHHOMY YeJIOBEKY XUMUUECKUE 3HAaHUS HEOOXOAUMBI JJ1s1 IPUOOPETEHHsI OOLIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIET0 YBEPEHHO TPYIAUTHCS B COLMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOTOOOpa3HOU
KHM3HHU O0OIIEeCTBA, JUIsl OCO3HAHUS BaKHOCTH Pa3yMHOI'0 OTHOILIEHUS K CBOEMY 370POBBIO U 3710POBBIO
IPYTHX, K OKpY’Karollel IPUPOTHON cpenie, Al TPaMOTHOTO TIOBEIEHUS IIPU UCIIOJIB30BAHUU PA3INYHbIX
MaTepUajIoB U XMMUYECKUX BEIIECTB B TOBCEIHEBHOM >KU3HH.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM IIKOJIE sIBJIsieTCS] 0a30BBIM 110 OTHOIICHUIO K CHCTEME OOIIEeTro
XUMHUYEcKoro oopasoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpUCYIIHE 001emMy
XUMHUYECKOMY 00Pa30BaHUIO KITIOUEBbIE IIEHHOCTH, KOTOPBIE OTPaXKAOT roCy1apCTBEHHbBIE, OOIIECTBEHHBIE U
MHUBUAYaAJIbHbBIE TOTPEOHOCTH. DTUM ONPEAEIAETCS CYUTHOCTh 00IIel cTpaTeruu 00y4eHusl, BOCIUTAHUS U
pa3BUTHS 00y4JaIOIIUXCS CPEACTBAMU yU€OHOTO MpeaAMEeTa «XUMHUS.

N3yuenune nmpenmera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH 711 caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 001Iel 1 (YyHKIIMOHATBHON TPAaMOTHOCTH; 2) BHOCUT BKJIaJ B (GOPMHUPOBAHHE
MBINUICHHUS] U TBOPUYECKUX CIIOCOOHOCTEN TOIPOCTKOB, HABBIKOB X CAMOCTOSTEIHLHON yueOHOM
ACATCIIBHOCTH, SKCIICPUMECHTAJIbHBIX U UCCIIE€A0BATCIbLCKHUX yMeHI/II\/II, H€O6XOJII/IMI)IX KaK B HOBC@}IHGBHOﬁ
KHU3HHU, TaK U B IPOEeCCUOHATBHON NeATeIbHOCTH; 3) 3HAKOMUT CO CIEIU(UKON HAYYHOTO MBIIICHUS,
3aKJIa/1bIBAET OCHOBBI 1I€JIOCTHOTO B3TJIsi[]a HA €IMHCTBO MPUPOJIbI U YEIOBEKA, SBIISAETCS OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOAPOCTKOB; 4) CIocOOCTBYyET
(bopMHPOBaHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTUYECKOE 00pa30BaHKE MIKOJIHHUKOB.

Haspannple HampaBiIeHUs B 00y4SHUN XUMUU 00ECIICUNBAIOTCS CIIEITUGPUKON COJepKAHUS TIPEIMETa,
KOTOPBIH SBIISETCS NEAaroTHYECKH aJaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKU XMMUHU Ha OINpeIeIEHHOM
Jrare €€ pa3BUTHS.

Kypc XxuMuu 0CHOBHO# HMIKOJIBI OPHEHTHUPOBAH HA OCBOCHUE 00YYAIOIMMUCS OCHOB HEOPTaHUYECKOM
XMMHUHU 1 HEKOTOPBIX MOHATHH U CBEIEHUH 00 OTAEIbHBIX 00BEKTaX OPraHMUECKOW XUMUU.

CtpykTtypa coaep:xkanus npeamera chopMUpPOBaHA HA OCHOBE CHCTEMHOTI'0 TIOJIX0/Ia K €r0 U3yUYEeHHIO.
ConeprxkaHue CKJIaIbIBA€TCA U3 CUCTEMBI MOHATHN O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI TOHSATUI
0 XuMH4YecKoi peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbl IO MPHUHIIMITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YU€HHUs KaK OCHOBBI BCET'O eCTeCTBO3HaHMs, ypoBHs [lepuoanueckoro 3akona J[. M. MenneneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YYEHUSI O CTPOCHUU aTOMa U XUMHUUYECKOU CBSI3U, IPEICTABICHUI 00
ANEKTPOIIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTPUBAIOTCS HA
OCHOBE IMITUPUICCKU TIOTYICHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO
YPOBHS K APYTrOMY, BBIMOIHSA (GYHKIIHMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MTPUMEHEHUS U MOTYYEHUS U3yIaeMbIX BEILIECTB.

Takast opranuzanus coepkKaHus Kypca clocoO0CTBYeT PeACTaBICHNUI0 XMMUYECKOH COCTaBIISIOIIEH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOI npupo/sl. Tem caMbiM 0OecrieunBaeTcsi BO3MOKHOCTD
¢dbopmHpoBaHus y 00y4arOMIKUXCsl IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HaHMIO U METO/1aM IO3HaHUS B
Hayke. BaxHO Takke 3aMETUTB, YTO OCBOEHHUE COACPKAHMS Kypca IIPOMCXOIUT C IPUBJICYEHUEM 3HAHUHN U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «buonorus. 5S—7 kiaccel» 1 «DPu3uka. 7 Kjiacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K HampaBieHnio nepBoCTENEeHHON 3HAUNMOCTH NPH peain3aluuu 00pa3oBaTeIbHbIX PYHKIIMM
npeaMeTa«XuMHus» TPAIUIIMOHHO OTHOCAT (hOPMUPOBAHKME 3HAHUN OCHOB XMMHUYECKOI HayKH Kak 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JESATETLHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYIbTYpHhl. 3a/1aya MpeaAMeTa COCTOUT B (POPMUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUH —
BOKHEUIINX (PAKTOB, MOHATHN, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUM, TOCTYITHBIX 0000IIEHUN
MHPOBO33PEHUECKOT0 XapaKTepa, sI3bIka HayKH, 3HAHUN O HAYYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMHUYECKUX PEaKIUi, a TaKKe B (GOPMUPOBAHUH U Pa3BUTUN YMEHUHN U CIIOCOOOB JIESITEIILHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHMEM, HAOIIOIEHHEM U MTPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM
mpaBuJI 6€30MacHOr0 OOpaIleHHsI C BEIIeCTBAaMH B TTIOBCEHEBHOM KU3HU.

Hapsny ¢ aTuMm nienu n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTHPOBAHBI C Y4ETOM HOBBIX
MIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111er0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYEHHsI HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHHe YMEHUIO YUUTHCS U MPOI0JIKaTh CBOE 00pa3oBaHue
CaMOCTOSITENTbHO CTAHOBUTCS OJJHOW U3 BAKHEHIINX PYHKIMHA yueOHBIX MPEAMETOB.

B cBs131 ¢ 3TUM TIpU U3YYEHUU MPEIMETa B OCHOBHOM IIIKOJIE JOMUHHUPYIOIEe 3HAUCHUE TPUOOPEITH TaKue
LEJH, KaK:

— (opMHUpOBaHNE WHTEIUICKTYaJIbHO PA3BUTON JTUYHOCTH, TOTOBOM K caMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO PEIIEHUH, CIIOCOOHOM aTanTHpPOBATHCS K OBICTPO
MEHSIOIIUMCS YCIIOBUSM JKU3HU;



— HaIpaBJICHHOCTh OOYYCHHS HAa CUCTEMAaTHYCCKOE MPUOOIICHUE YJAIIMXCS K CAMOCTOSTSIIbHOM
MO3HABATCIIFHOM JIeATEIbHOCTH, HAYYHBIM METOaM ITO3HaHHUs, (POPMHUPYIONTUM MOTHUBALIAIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMHUU;

— obecrieyeHue ycioBui, CIOCOOCTBYIOMIUX MPUOOPETEHHUIO 00YJaOIIMMHUCS OIbITA Pa3HOOOPa3HO
JeSATEeTbHOCTH, ITO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIHOUEBBIX KOMIETEHIUHN ), UMEIOLIUX

YHUBCPCAJIbHOC 3HAUCHUC IJIA PA3JIMYHBIX BUAOB JCATCIBHOCTU,

— (bOpMI/IpOBaHI/IC YMCHI/Iﬁ O00BACHATH U OLICHUBATH ABJICHUSA OKPYXKAKOIIET0 MHPAa HA OCHOBAaHHUHN
3HAHUH U OIIbITA, MOJIYYCHHBIX IMIPU U3YUCHUN XUMHH,

— (dopmupoBaHHe y 00yJarONINXCs TYMaHUCTUICCKUX OTHOIICHHIA, TOHUMAaHUS [IEHHOCTH
XUMHUYECKHUX 3HAHUH JJIs1 BBIPAOOTKU YKOJIOTHUYECKHU IEIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYJIOBOU
JIEATEIbHOCTH B LEJSIX COXPAHEHHUSI CBOETO 370POBbs U OKPYKAIOIIEH NPUPOTHON CPENIbL;

— Pa3BUTHUC MOTHUBALIUU K O6y‘ICHI/IIO, CIIOCOOHOCTEH K CaAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO HA OCHOBC

YCBOEHHSI O0IIIEUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOdUIIst 1
HaNpaBJICHHOCTH JAIbHEHIIIEro O0yIeHHUSI.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme 061]161"0 06paSOBaHI/IH «XHUMUS IIpU3HaHa 00s13aTeNbHBIM y‘Ie6HI>IM MpeaAMCTOM, KOTOpLIﬁ
BXOIHUT B COCTaB HpeHMeTHOﬁ obnactu ((ECTGCTBGHHO'Hay‘IHBIe npeaAMCETbD).

VY4eOHbIM IIaHOM Ha e€ u3y4eHne OoTBeIeHO0 136 yueOHbIX 4acoB — 10 2 4. B HEAETIO B 8 1 9 Kiraccax
COOTBETCTBEHHO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

8 KJIACC

IlepBoHaya/JbHbIE XUMHYECKHE TIOHSITHUS

[Ipenmer xumuu. Poins XuMuM B )KU3HM YesioBeKa. Tena u BemecTBa. PU3nyecKue CBOMCTBA BEIIECTB.
ArperatHoe coctosiHue BemiecTB. [loHsTHE 0 MeTOAaX MO3HAHUS B XUMHUHU. XUMHS B CUCTEME HayK. YucThie
BemiecTBa u cMecu. CriocoObl pa3IeNieHUs] CMECeH.

ATOMBI 1 MOJIEKYJIbl. XUMHUECKHE 3JIeMEHThI. CHMBOJIBI XUMHUYECKHUX 3JIeMEHTOB. [IpocThie u crnoxxHbie
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudaeckas popmysia. BaJeHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH ITOCTOSTHCTBA COCTaBa

BCILICCTB. OTtHocuTenbHas aToMHasg Macca. OTHOCHTEIIbHAS MOJICKYJISIpHAs Macca. MaccoBas JO0JIA
XHUMHUYCCKOI'o 3JICMCHTA B COCIMHCHHH.

®u3nuecKue U XUMUUECKHE SIBJICHUS. XUMUYECKas peakius U e€ Npu3Haku. 3aKOH COXPAaHEHUsI MaCChl
BellecTB. XuMuyeckue ypaBHeHus. Kiaccudukaiys XuMuyeckux peakiuil (CoeTnHeHus!, pa3ioKeHusl,
3aMeIIeHHs, OOMEHa).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW MOCYI0M, C IpaBmwiiaMu paboThl B 1abopaTopuu U
npuémamu 00pameHus ¢ JJabopaTopHbIM 000PYAOBaHUEM; U3YUIECHUE U ONKMCAaHUE (PU3NIECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB; Ha0I0IcHHE (U3NIECKUX (TUIABJICHUE BOCKA, TASTHUE JIbJIA, PACTHPAHHE
caxapa B CTYIIKE, KUTIEHUE U KOHJICHCALIMs BOJIbI) M XMMUYECKHUX (TOPEHUE CBEYH, TPOKATMBAHNE METHON
MIPOBOJIOKH, B3aUMO/ICHCTBHE MeJla ¢ KUCIIOTOM) SIBJICHHI, HAOIF0ICHUE U ONTMCAHHUE TPU3HAKOB IPOTCKAHUS
XUMHAYECKHX PeaKIuil (pa3oKeHne caxapa, B3aUMOICHCTBUE CEPHOI KHCIOTHI C XJIOPHIOM Oapus,
pasnokenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3anMoaeicTBHE Keje3a ¢ pactBopoM cou meau(ll));
U3Y4YE€HHE CIIOCOOOB pa3zesieHus: CMecel (C MOMOIIbI0 MarHuTa, GUIbTPOBAHUE, BbIIIAPUBAHUE,
JTUCTUILISIMSL, XpoMaTorpadusi), IPOBEICHUE OYNCTKU MTOBAPEHHOW COJIM; HAOIIOACHUE U OIIMCAHKE
Pe3yIbTaTOB MPOBEJCHHUS OIIBITA, HIUTFOCTPHPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3aHNe MOETIeH
MOJIEKYJ (IIapOCTEPHKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHNYecKMX BellecTB

Bo3nyx — cmecs razos. Cocras Bo3nyxa. Kuciaopox — aneMeHT U npoctoe BemecTso. Haxoxnenue
KHCIIOpO/ia B IpHUpoJie, PU3NUYECKUE U XUMUUECKHE CBOICTBaA (peakuuu ropenus). Oxcuabl. [Ipumenenue
kuciopoaa. CriocoObl MogydeHHs KUCIOPOAa B J1abOpaTopuu U MPpOMBILILIEHHOCTH. KpyroBopoT Kucnoposia B
npupoje. O30H — aJIOTPONHAs MOJU(PHUKAIHMS KUCIOPOAaA.

TenoBoit 3¢h(pekT XuMUUECKON peakIiu, TEPMOXUMHUECKUE YPAaBHEHUS, IK30- U dHIOTEPMHUECKHE
peakuuu. TormmBo: yroiap U MeTaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE TapHUKOBOTO 3QdeKTa, pa3pylieHue
030HOBOI0 CJIOSI.

Bonopon — sanemeHT u npocroe BemiecTBo. Haxoxaenue Bogopoaa B npupoje, pusndyeckue 1 XUMHUECKHe
CBOICTBa, MPUMEHEHHE, CIOCOObI nmoxydeHus. Kucnorsl u conu.

KomuuectBo Beniectsa. Monb. MonsipHast Macca. 3akoH ABoraapo. Mossipablilt 00bEM ra3o. Pacuérsl o
XUMHUYECKUM YPaBHEHHUSM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputenb. PacTBopsl. HackllieHHBIE M HEHACHIIICHHBIE
pacTBOpbl. PacTBOpHMOCTH BEIIECTB B Bojie.MaccoBast 107151 BEMIECTBA B paCTBOPE. XUMHUECKHUE CBOMCTBA
BOJbl. OcHOBaHMUs. POk pacTBOPOB B IPUPOJIE U B KU3HU YeI0BeKa. KpyroBopoT BOJbI B IPUPOJIE.
3arpsi3HeHue NpupoJHbIX Boa. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanust Heoprannueckux coeaunenuii. Oxcunpl. Kinaccudukaims oKCHIOB: coIe00pa3yrome
(ocHOBHBIE, KUCIIOTHBIE, aM(pOTEepHBIC) B HecoseoOpasytomne. HomeHknarypa okcuaoB (MeXIyHApOAHAS U
TpuBHaNbHas). U3nveckre U XUMUYECKHE CBOMCTBA OKCUAOB. [lomyueHnue oKkCuioB.

OcnoBanus. Knaccuukanus ocHOBaHU: MENOYN M HEPACTBOPUMBIE OCHOBaHU. HoMeHkaTypa



OCHOBaHMH (MEXIyHapOIHAS U TpUBUATIbHAs). OU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OCHOBAHUM.
[Tonydyenue ocHOBaHMIA.

Kucnotsl. Knaccudukarms kuciaot. HomeHkIaTypa KUCIOT (MEKIyHapOAHAs M TPUBHAIbHAA).
DuU3NYECKUE U XUMUYECKUE CBOMCTBA KUCHOT. P aktuBHocTn metamuioB H. H. bekerosa. [Tonyuenue
KHCJIOT.

Conu. Homenknatypa coiield (MexayHapoaHast U TpuBHalIbHAs ). PDU3NYECKUE U XUMUYECKUE CBOMCTBA
couieit. [lonmyuenue conen.

I'enernueckas cBA3b MEXKAY KjlacCaMM HEOPraHMYECKUX COETUHEHUI.

XHUMHUYECKUH HKCIIEPUMEHT: KaU€CTBEHHOE OIPEIEIIEHUE COACPKAHUS KUCIOPOAa B BO3yX€E; MTOIYyUECHUE,
cobupaHue, paclio3HaBaHUE U U3yYCHHE CBOWCTB KUCIIOPO/1a; HAOIIOIeHIE B3aUMO/ICHCTBHS BEIIECTB C
KHUCJIOPOAOM H YCIOBHS BOSHUKHOBEHUS M MPEKpaIleHus: TopeHus (1oxapa); 03HaKOMJICHHE C 00pa3amMu
OKCHJIOB U OITMCAHKE MX CBOMCTB; MOJIyueHHE, COOMpaHue, paclio3HaBaHNUE U N3yYeHHE CBOMCTB BOJIOPOIA
(ropenue); Bzaumoiericteue Bojoposa ¢ okcuaoM Meau(ll) (Bo3amMoxHo CONIb30BaHUE BUICOMATEPUATIOB);
Habr01eHNe 00pa3IoOB BEUIECTB KOJIMYECTBOM | MOJIb; UCCIIEIOBaHHE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C Pa3JIMYHOM PACTBOPUMOCTBIO; IPUTOTOBJICHUE PACTBOPOB C ONPEIECIEHHON MAaCCOBOM JOJIEH
pacTBOPEHHOIO BELIECTBA; B3aUMO/IEHCTBHE BOJIbI C METaJJIaMU (HaTPUEM U KalbliueM) (BO3MOXKHO
HCI0JIb30BaHUE BUEOMATEPUAJIOB); ONPE/EIIEHNE PACTBOPOB KUCIIOT U IIEI0YEH ¢ TOMOLIbI0 HHAUKATOPOB;
HCCIIeIOBaHNE 00pa3lloB HEOPraHUYECKUX BEILECTB PA3JIMYHBIX KIACCOB; HAOI0IEHUE U3MEHEHHS OKPACKU
MHMKAaTOPOB B paCTBOpaxX KUCIIOT U LIesioueii; u3yueHnue B3aumoaenicteus okcuaa meau(ll) ¢ pactsopom
CEPHON KHUCJIOTHI, KUCJIOT C METAJUIAMH, PEAKLIMM HEUTPaIU3aliK; M0Jy4EHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJIHOTO METaJula APYTUM U3 pacTBOpa COJIM; PEIIEHNE IKCIEPUMEHTAIbHBIX 33/1a4 110
TeMe«BakHeNIne K1accbl HEOPraHUYECKUX COCTHHEHUI.

Ilepnoanuecknii 3axon u [lepuoanueckas cucrema xumuueckux 3jiemenTos /[. U. MengeseeBa.
Crpoenne atoMoB. XuMn4ecKkas cBi3b. OKHCJINTEIBbHO-BOCCTAHOBUTE/IbHBIC PEAKIHU

[IepBbie nonbITKK KiIacCUPUKALMN XUMUYECKUX 31€MEHTOB. [IoHATHE O rpynnax CXOJHBIX 3JIEMEHTOB
(11e10YHbIE U 1IET0YHO3EMEbHBIE METAIIbL, TaJIOT€Hbl, UHEPTHBIE Ia3bl). DJIEMEHTbI, KOTOpblEe 00pa3yIoT
am(oTepHbIe OKCUBI U TUAPOKCUBL.

[Tepnoanueckuit 3akoH. [lepnonnueckas cuctema XuMu4eckux 3eMeHToB J1. 1. Menneneesa.
Kopotkonepuonnas u jyimHHONepruoHas Gpopmsl [leproanyeckoit cucTeMbl XUMUYECKUX 371€MEHTOB [1.
N. Menneneesa. Ileproas! u rpynmnsl. @u3nuecKnuii CMBICI OPSAKOBOIO HOMEpA, HOMEPOB IIEpHOa U
IPYMIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sJiep. M3oTomnbl. DnekTpoHbl. CTpoeHHe IEKTPOHHBIX 000JI0UeK

aToMOB nepBbIX 20 xumuueckux 3neMeHToB [lepuonnyeckoit cucremsl 1. . MenneneeBa. XapakrepucTruka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxxeHuto B [lepuoanueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMHUYECKHX JIEMEHTOB, METAIUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpymnnam u nepuogam. 3HadeHnue [lepuoandeckoro 3akona u [lepuoauyeckoit
CUCTEMbI XUMHUYECKHUX DJIEMEHTOB ISl pa3BUTHUS HayKH U nIpakTuku. [[. 1. MenneneeB — y4u€Hblii U
rpakKIaHUH.

Xumudeckas cBsa3b. KoBajaeHTHas (HOJBIpHa}I )51 HCHOHHpHaﬂ) CBA3b. 3JICKTp00TpI/II_IaTCJ'IBHOCTB
XUMHUYECKHUX 3JIeMEHTOB. MIoHHAs CBSA3b.

Crenenb okucieHus. OKUCIUTEIHFHO-BOCCTAHOBUTEIIHHEIC pCaKkmuu. HpOI_ICCCBI OKHCJICHUA 1
BoccTaHOBJICHHSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUCHUC 06pa3u0B BCIICCTB MCTAJIJIOB 1 HEMETAJIJIOB, BSaHMOHGﬁCTBHC
THAPOKCHUIA HUHKA C paCTBOpaMU KHUCJIOT U menorleﬁ; IMPOBEACHUEC OIIBITOB, NIITIOCTPUPYIOITHUX
IMPUMEPLI OKUCIUTCIIbBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ (FOpeHI/Ie, PEaKnuun pasjioxXCHUs, COG)II/IHCHI/ISI).

MexnpeaMeTHbIe CBA3H



Peanu3zanus MeXnpeaMETHBIX CBA3EH PU U3yUYEHUU XMMUHU B § KJ1acCe OCYILECTBISETCS Yepe3
MCIIOJIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHSATHA, TaK U TOHATHH, SBISIIOIIUXCS CUCTEMHBIMU JUIS
OTJEJIBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01mure ecTecTBeHHO-HAYYHbBIC TIOHATHS: HAy4HBIH (DAaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHATIN3, CHHTE3,
KJ1accuukanmsi, MepuoAMIHOCTh, HAOIIOICHHE, SKCIICPUMEHT, MOICIIMPOBAHNE, U3MEPEHHUE, MOJICIIb,
SIBJICHHE.

dwusmka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHI, U30TOIIbI, PAIHOAKTUBHOCTD,
MOJIEKYJIa, JJIEKTPHUECKUI 3apsi, BEMIECTBO, TENI0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBa, ras,
(bu3nvecKre BEIIMYUHBI, €IMHUIIBI K3MEPEHHsI, KOCMOC, TUTaHEThI, 3BE31b1, COJHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOIbL, IOJIE3HBIE HCKOIIAEMbIE, TOILJIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XuMHUYeCKas peakuusi

[lepuoanueckuii 3akoH. [lepuoanueckas cuctema xumudeckux nemenToB J. . Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNN CBOMCTB XMMHUYECKHX 3JIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KaJIUs,
KaJIbIMs U MX COEIMHEHHI B COOTBETCTBUU € IOJIOKEHHEM 31eMeHTOoB B Ilepuonnueckoii cucteme u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. THIIBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB
BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUIa XMMUUYECKOH CBSI3H.

Knaccugukaius 1 HOMEHKIIaTypa HEOpraHMYeCKUX BEIIEeCTB (MEXIyHapOHAs U TPUBUAIIbHAS).
XHUMHYECKUE CBOMCTBA BEILECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX COCAUHECHUM,
TCHETUYECKAs CBS3b HEOPraHUYECKUX BEILECTB.

Krnaccugukanus XuMruuecKux peakiyii o pa3JIudHbIM MpU3HaKaM (110 YUCITY U COCTaBY YYaCTBYIOIIUX B
PEaKIMM BEIIECTB, 110 TEIIOBOMY 3((eKTy, 0 N3MEHEHHIO CTENeHEN OKUCICHUS XUMUYECKUX JIEMEHTOB,
110 00paTUMOCTH, IO YYACTHIO KaTaau3aTropa). JK30- U SHAOTEPMUUECKUE PEaKIH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTre o ckopocTu XUMHUUYECKO# peakuuu. [TorsTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHYECKHX
peaknusx. [ToHATHE 0 TOMOTEHHBIX M T€TEPOTeHHBIX peakiusax. [loHaTHe 0 XUMIUYEeCKOM PaBHOBECHU.
@DaKTOpBI, BIUSIONINE HA CKOPOCTh XUMUYECKOU PEAKIIUU U MOJOKEHHE XUMHUECKOTO PABHOBECHSI.

OKHUCIUTEIHFHO-BOCCTAHOBUTEIIHHBIE pcaKkuuu, BHCKTpOHHLIﬁ OaJIaHC OKHUCIINTEILHO-BOCCTAHOBUTEIILHON
pCaKkuu. CocraBiienue ypaBHeHI/Iﬁ OKHCIINTCJIBHO-BOCCTAHOBUTCIIBHBIX peaKqu/I C UCIIOJIB30BAHUEM METOdA
3JIEKTPOHHOTO OajaHca.

Teopust 3MeKTPOTUTHUECKON TUCCOIMALIMU. DIEKTPOIUTHI U He- 3JIEKTPOJIUThl. KaTHOHbI, aHHOHBI.
MexaHu3M Aucconranvu BEIIECTB C pa3jIMYHbIMU BUAAMU XuMH4UecKkod cBs3u. CTeneHn Aucconuaiuu.
CunbHble U cr1abble AIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIIOBUS IPOTEKAHUS peakIfii HOHHOTro 0OMeHa, OJHBIE U COKpAIIEHHbIE
MOHHBbIE YpaBHEHUs peakuuidi. CBONCTBA KUCIOT, OCHOBAaHHM U COJIel B CBETE MpeICTaBICHH 00
ANEKTpONIUTHYECKON qucconanui. KauecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE O ruapoau3e comneil.

XUMHUYECKUH SKCTIEPUMEHT: 03HAKOMJICHHE C MOJAETISIMH KPUCTAJUINYECKUX PEIIETOK HEOPTaHUUYECKUX
BEIIECTB — METAJVIOB M HEMETAJUIOB (TpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpUAa HATPUs);
MCCIIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON PEaKIuy OT BO3JCHCTBUS Pa3INUHBIX (PaKTOPOB;
HCCIIEIOBAaHHE AJIEKTPOIIPOBOTHOCTH PACTBOPOB BEILIECTB, MPOIIEcca AUCCOLUAIIMH KUCIIOT, LIeJIouel u conen
(BO3MOKHO HCIIOJIb30BAaHNE BUICOMATEPHUAIIOB); POBEICHHE OIBITOB, MIUTIOCTPUPYIOIIAX MPU3HAKH
MPOTEKaHUS PEaKIMii HOHHOTO 0OMeHa (00pa3oBaHUE OcajiKa, BBIJICIICHUE Ta3a, 00pa30BaHKE BOJIbI); OMBITOB,



HWIUTIOCTPUPYIOITUX TPUMEPBI OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ (FOpeHI/IC, pCaKknuu pasjioKCHUA,
COC,Z[HHGHHH); pacnno3HaBaHUEC HCOPraHMYCCKUX BCHICCTB C MOMOMIBIO KAYCCTBCHHBIX peaKuHﬁ Ha NUOHBI,
PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4.

HeMeTa/jibl 1 UX COeIMHEHUA

O61ua;1 XapaKTECPUCTHKA I'aJIOT'CHOB. OcobenHocTu CTPOCHUSA aTOMOB, XapaKTCPHBIC CTCIICHU OKHUCIICHUA.
CTpoeHHe u (bHSH‘ICCKI/Ie CBOMCTBaA IIPOCTBIX BEIICCTB — I'aJIOI'CHOB. XuMH4JecKre CBOMCTBA Ha IIpuUMEPEC
XJiopa (BSaHMOﬂCﬁCTBHe C ME€TaJlllaMH, HEMETAaJlJIaMHU, H.IGJ'IO‘laMI/I). XJ'IOpOBO,Z[OpOI[. Consanas KHUCJI0Ta,
XHUMHUYCCKUC CBOﬁCTBa, IIOJIYUYCHHUEC, IPUMCHCHHUC. I[eﬁCTBHe XJIopa U XJIopoBOAOPOJa Ha OpraHu3mM
yeJioBeKa. BaxkHelmme XJIOPHUABI U UX HAXOXKIACHUC B IIPUPOJIEL.

O6mmas xapakrepuctuka 31eMeHToB VIA-Tpynmbl. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTEIICHU
OKHCJICHHUS.

Crpoenue u pu3NUECKUe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U CepPhl. AJITIOTPOIHBIE MOAU(DUKALIUT
KHCJIOPOJIa U cepbl. XMMUYECKHE CBOMCTBA cepbl. CepoBOAOPO, CTPOCHUE, (PU3UUECKHE U XUMUYECKUE
cBoiicTBa. OKCUABI Cepbl KaK MPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCiIoTa, GU3nIecKue 1
XUMHAYECKHE CBOWCTBA (0OIIHE KaK MPEICTaBUTEINS Klacca KUCIOT U cenuduyeckne). XuMHIecKnue
peaKuy, JIeXKaIlue B OCHOBE IPOMBIIINICHHOTO CII0C00a MoIydeHus cepHoil kucnotsl. [Ipumenenne. Comnn
CEPHOI KHCIIOTHI, KAUeCTBEHHAs peakiys Ha cyab(ar-noH. HaxoxeHue cepbl 1 e€ COeIMHeHNH B IPUpPOJIE.

XUMHUYECKOE 3arps3HEHUE OKPYXKAIOILEH cpe/ibl COeTUHEHUAMU cephbl (KUCIOTHBIE 10K, 3arpsI3HEHUE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeAOTBPAIICHHUS.

OO0was xapakrepucTika 31eMeHToB VA-rpynnsl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTEIIEHH
OKHCJICHUS.

A30T, pactpocTpaHeHHe B IpUpoIe, PU3NUECKUEe U XUMUYECKHE CBOMCcTBA. KpyroBopoT a3oTa B mpupoe.
AmMHaK, ero pusnuecKue 1 XMMUYeCKHe CBOWCTBA, IToJydyeHue U npumenenue. Cosin aMMOHMSL, UX
¢busnveckre 1 XUMHYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakiys Ha HOHBl aMMOHHUSI. A30THast
KHCII0Ta, €€ Moly4yeHue, (u3nueckre U XMMUYecKue cBoicTBa (00IIMe Kak MpeACcTaBUTENs Kilacca KUCIOT U
cnenuduueckue). McnonpzoBaHue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAJIbHBIX yI00pEHUI.

XUMHUYECKOe 3arps3HEHUE OKPYXKaoIel cpe/ibl COeTUHEHUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE
BO3/lyXa, IOYBBI U BOJIOEMOB).

®docdop, amtorpornHbie Mogudukanuu Gocdopa, puznueckue u XuMuIecKkue cBocTBa. OKCuI
docdopa(V) u pochopnas kucinota, pusndeckre 1 XMMHUIECKUE CBOMCTBA, olyueHue. Mcrnonbp3oBanue
¢dochaToB B kKauecTBe MUHEPAIBHBIX Y100PEHUH.

O6mas xapakrepuctuka 351eMeHToB |V A-rpynimbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHUS.

VYrnepon, aluioTponHble MOAU(UKAIIMY, pacipOCTpaHEHHE B IPUPOAE, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa. Ancop6mus. KpyroBopot yrieposa B npupoje. Okcuabl yrieposaa, nx GU3n4ecKkne 1 XUMUYECKUe
CBOWCTBA, JICHCTBUE HA KUBBIEC OPTAaHU3MBI, ITOJTyYCHHE U TIPUMEHEHUE. DKOJIOTHYECKHIE TTPOOIIEMBI,
cBs3aHHbIe ¢ okcuaoM yraepoaa(lV); rumoresa rio0ansHOTO MOTEIUICHUS KITMMaTa; TapHUKOBBIN P QeKT.
VYronbHas KUCIIOTa U €€ COJIH, UX PU3NYECKHe U XUMHYECKHUE CBOICTBA, MOIYyYeHHE U IPUMEHEHUE.
KagectBenHast peakius Ha KapOOHAT-HOHBI. Mcronp30BaHne KapOOHATOB B OBITY, METUIIHHE,
MIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

[TepBoHauanbHbBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSX yrieposa (MeTaH, 9TaH,
STHWJIEH, alleTUJIeH, 3TaHOJ, INIMIIEPUH, YKCyCHas KucioTa). Mx coctaB u xumuueckoe crpoenue. [lonsarue o
OMOJIOTMYECKH BayKHBIX BEIIECTBAX: )KUpax, Oelikax, YriieBOAaX — U UX POJIH B KU3HU YeJIOBEKa.
MarepuanbHOE €TUHCTBO OPTaHHYECKUX U HEOPTAHNIECKUX COCTUHEHHA.

Kpemuuii, ero pusnueckne u XuMHueCKre CBOMCTBa, ojlyueHue U npuMeHeHne. CoeJMHEHNs] KPEMHUS B
npupoje. O6mue npeactasieHus o6 okcuae kpeMuusi(1V) u kxpemuueBoit kucinore. CHIIMKATHI, UX



UCIOJIb30BaHUE B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH. BaskHEHIIHE CTPOUTENbHBIE MATEPUAIIBI: KEPAMHUKA,
CTEKJIO, IIEMEHT, OETOH, xKene300eToH. [IpobieMbl 6€301macHOr0 UCTIONBF30BAHUS CTPOUTEILHBIX MAaTEPUATOB
B ITIOBCEIHEBHOW JKU3HHU.

XUMHYECKUH SKCTIEPUMEHT: U3y4eHHE 00pa3I[0B HEOPTaHUIECKUX BEIECTB, CBOWCTB COJITHOM KHCIIOTHI;
IIPOBE/IEHUE KaUeCTBEHHBIX pPeaKlUil Ha XJIOPHUI-MOHbI U HAOJIIOJeHUE IIPU3HAKOB UX MPOTEKAHUs; OIBITHI,
oTpakarolue pU3n4ecKue 1 XMMUYECKHE CBOMCTBA raJIOT€HOB U UX COCAMHEHUH (BO3MOMXHO HCIIOJIb30BaHHUE
BUJIEOMATEPHAJIOB); O3HAKOMIJIEHHE ¢ 00pa3liaMu XJIOPUIOB (IaJOreHUI0B); O3HaKOMIIEHHE ¢ 00pa3liaMu
cepsbl U €€ COeMHEHUAMH (BO3MOYKHO UCIOJIb30BaHUE BUIEOMATEpHAlIOB); HAOI0A€HUE MTpoLiecca
o0yIJIMBaHMs caxapa Mo AeHCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3y4YEeHUE XUMUYECKHUX
CBOWCTB pa30aBiIeHHON CEpHON KUCIIOTHI, IPOBEACHNE KaUeCTBEHHOM peakiuy Ha cylb(haT-HoH U
HaOJr0ieHNe TpU3HaKa e€ NIPOTEKAHUs; O3HAKOMIIEHUE ¢ (U3NYECKMMU CBOMCTBAMHU a30Ta, Gpocdopa U ux
COeIMHEHUH (BO3MOXHO HCII0JIb30BaHUE BUEOMATEPHAIIOB), 00pa3LamMH a30THBIX U (POCHOpHBIX
yoOpeHuit; noiay4yeHue, coOupanue, pacro3HaBaHUe U U3y4E€HUE CBOMCTB aMMUaKa; IPOBEJCHHUE
KayeCTBEHHBIX PEAKIMi Ha MOH aMMOHUS U (pocdaT-uoH U U3ydeHue NPU3HAKOB UX NIPOTEKaHUS,
B3aUMO/ICHCTBHE KOHLIEHTPUPOBAHHON a30THOW KUCIIOTHI C ME/IbIO (BO3MOXHO MCII0JIb30BaHUE
BUJIEOMATEPHAJIOB); U3yYCHHE MOJIeNIeH KPUCTAIUIMYECKUX PEIETOK anmasa, rpaduTta, QyuiepeHa;
O3HAKOMJIEHHUE C IIPOLIECCOM aACOPOIIMH PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
IIPOTHBOra3a; MojlyuyeHue, CoOMpaHue, paclio3HaBaHUE U U3yYEHHE CBOWCTB YITIEKUCIIOTO ra3a; MpoBeieHHe
Ka4yeCTBEHHBIX PEaKIMi Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yYeHHE IPU3HAKOB X IMPOTEKAHUS;
03HaKOMJICHHUE C NMPOAYKLMEN CUJIMKATHOM IPOMBIIIJIEHHOCTH; PEILIEHUE dKCIIEPUMEHTANIBHBIX 3aJa4 110
TeMe«BaxHelIue HeMETaJuIbl U UX COEAVHEHUSY.

MeTauiibl M UX COeTMHEHUS

OO01mas xapakTepuCTHKa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX MOJIOKEHUS B
[Tepuoanueckoii cucreme xumuueckux snemeHTo J. . MenzaeneeBa u crpoenust aromoB. CTpoeHue
MeTauioB. MeTrayuinueckasi CBA3b U METAJNIMYECKask KPUCTAININYECKAs peIETKA. DIIEKTPOXUMUYECKUN P
HanpsoKeHUH MeTaioB. OU3nYeckue U XMMUYeCKHe CBOCTBa MeTauioB. O01ue crnocoObl MoTydeHus
MeTtasuioB. [loHATHE 0 KOPPO3UK METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBsl (CTajb,
YYT'yH, AIOPaTIOMUHUHN, OpOH3a) U MX IPUMEHEHHUE B OBITY U MPOMBIIUIEHHOCTH.

[Ilenoynble MeTaibl: TosoxeHue B [lepronnueckon cucreme xumuueckux aemeHToB /. . Menneneesa;
CTPOEHHUE WX aTOMOB; HaXOXJACHHE B pupoae. Pu3ndeckne u XMMHUYECKUE CBOIMCTBA (Ha MpUMepe HATPus U
kanust). OKCUIBI U THIAPOKCUIBI HATPHUSA U Kanud. [[puMeHeHne meoYHbIX METaNIOB U UX COCIMHEHUM.

[lenouHo3eMenbHbIE METANIBI MATHUM 1 KanbLui: nmonoxenue B [lepruoanueckoit cucreMe XUMHUYECKHX
anemeHToB /. V1. MeneneeBa; cTpoeHle X aTOMOB; HaX0X/1€HUE B Tpupoje. Pusnueckue U XUMUYeCKHe
CBOWCTBa MarHus U Kanplus. Baxkneimue coenuHenns Kaiabuus (OKCUA, THAPOKCH, con). KECTKOCTh
BOJIbI M CTIOCOOBI €€ yCTpaHEeHHUsI.

Amomunuii: nonoxenue B [lepuonnueckoit cucreMe xumudeckux 3nemeHToB /. 1. Menneneena;
CTpPOEHHE aToMa; HaXOXKJeHue B pupoje. Ousnyeckrue 1 XUMUYECKHUE CBOMCTBA amtoMUHUSA. AMDOTEpHBIS
CBOWCTBA OKCHJIa U THAPOKCHUIA ATFOMUHUS.

Keneszo: monoxenue B [lepronnueckoit cucreme xumuueckux anemeHToB . . MenaeneeBa; ctpoeHne
aToMma; HaxoxaeHue B npupoje. dusndeckrue 1 XUMUYECKUE CBOMCTBA xene3a. OKCUbI, TUIPOKCUBI U COJIH
xene3a(ll) u xxeneza(lll), mx coctas, CBOMCTBA U TIOJTyYCHHE.

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMIIEHUE C 00pa3llaMy METAIIJIOB U CIIJIAaBOB, UX (PU3NIECKUMU
CBOMCTBAMMU; U3yUYEHHE PE3YJIbTATOB KOPPO3HH METAIIIOB (BO3MOXKHO MCIIOJIB30BaHUE BUIEOMATEPHUAIIOB),
0COOCHHOCTEH B3aUMOJICHCTBUS OKCH/IA KaJIBIUs M HATPHS C BOJOM (BO3MOKHO HMCIIOJIH30BAHHE
BUJICOMATEPHAIIOB); UCCIIEOBaHNE CBOMCTB KECTKOM BOJIBI; MIPOIIECCa TOPEHHUS JKele3a B KUCIOPOe
(BO3MOYKHO HCIT0JIb30BAHUE BUJICOMATEPHAIIOB); IPU3HAKOB MTPOTEKAHNS KAYECTBEHHBIX PEaKLIUi HAa HOHBI



(Maruwms, KanbIus, aTFOMAHAS, IMHKA, sxene3a(ll) u xenesa(lll), mequ(ll)); nHabmroaeHue u onvcanue
MponeCcCOB OKpallIuBaHUs IMIJIAMCHHU NOHAMHW HATPUA, KaJIUA U KaJIbIIUA (BOSMO)KHO HUCITOJIb30BaHUEC
BUJICOMATEPHAJIOB); HCCIIeI0BaHUE aM(POTEPHBIX CBOMCTB IMIPOKCHIA ATFOMUHUS M THAPOKCHIA INHKA;
PCHICHUC SKCIICPUMCHTAJIbHBIX 3a4a4 I10 TEMC «Baxuelinme MeTaIbl U UX COCANHCHUA.

XuMHS 4 OKPYsKAKOIIas cpeaa

HoBsie maTepuansl 1 TexHOJIOrMU. BelecTBa 1 MaTepuaibl B IOBCEIHEBHOM KU3HU YEIOBEKA. XUMHUS U
310poBbe. bezonacHoe UCTIOIh30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momoris npu
XUMHYECKUX 0KOTaxX M OTpaBiaeHUsIX. OCHOBBI HKOJIOTHUYECKON IPAMOTHOCTH. XMUMHUYECKOE 3arpsi3HEHUE
OKpYy>Karolen cpebl (mpenenbHas qonyctumas konentpanus seuiects — [1JIK). Poxs xumun B petienun
IKOJIOTHUECKUX TIPOOIIEM.

[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB (YrOJIb, IPUPOAHBIN Ta3, HEMTh), IPOIYKTHI UX MEPEPAOOTKH, UX
POJIb B OBITY U MMPOMBIIIJICHHOCTH.

XUMHUYECKUH SKCIIEPUMEHT: H3Y4YEeHUE 00pa3I[0B MATEPUAIIOB (CTEKIIO, CIUIABBI METAIIIIOB, TIOJIMMEPHEIC
MaTrepuabl).

Me)l(l'lpeIIMeTHbIe CBSA3H

Peanu3zanus MCXKITPCAMCTHLBIX CBsI3eH IIpy NU3YYCHUH XUMHU B 9 xnacce OCYIICCTBIIACTCA YCPE3
HCIIOJB30BaHUC KaK 06H_[I/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIIAOIHNUXCA CUCTCMHBIMU JJIsA
OTACJIbHBIX NPCAMETOB €CTCCTBCHHO-HAYYHOI'O TUKJIA. Peammzanms MCKIIPECAMCTHBIX CBs3CH IIpU U3YYCHUHN
XHMHH B 9 Kitacce OCYHICCTBJIACTCA Y€PE3 UCIIOJIb30BAHUEC KaK 06H_II/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TakK U
HOHHTHﬁ, SABJBIIOINUXCA CUCTEMHBIMU JUIA OTACJIBHBIX ITPEAMETOB €CCTCCTBCHHO-HAYYHOI'O MHUKIJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CUHTE3,
KJ1accuukanms, MepuoAMIHOCTD, HAOIIOICHHE, SKCIICPUMEHT, MOJISITUPOBAHKE, U3MEPEHUE, MOJIEb,
SIBJICHHE, TAPHUKOBBINA (D (PEKT, TEXHOJIOTHS, MaTSPHAIIBI.

®du3uKa: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAAHOAKTUBHOCTb,
MOJIEKYIIa, DJIEKTPUUYECKUH 3apsijl, TIPOBOJAHUKH, TOIYIIPOBOIHUKH, JUIIEKTPUKHU, OTOIIEMEHT, BEIIECTBO,
TeJno, 00BEM, arperaTHOe COCTOSIHHE BEIECTBA, a3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas PeIETKa,
CIIJIaBHBI, (1)H3H‘IGCKI/IC BEJINYNHBI, €IUHUIIBI I/ISMepeHI/If{, KOCMHNYECCKOEC HpOCTpaHCTBO, IIJTaHCTHI, 3Bé3)11)1,
Counnrne.

buonorus: porocunres, qpixanue, 6uochepa, skocucreMa, MUHEpaJIbHbIE YA00PEHNS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TIOPO/bI, I10JIE3HBIE UCKOMIAeMble, TOTIIIUBO,
BOJHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Nzyuenue xumun B 8-9 kiiacce HalpaBJICeHO HAa JOCTHKEHUE 00YYarOIIUMHUCS TUYHOCTHBIX,
METAaINpPeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHMs JOCTHUTAIOTCS B XO/I€
00y4eHHs XMMUU B €IUHCTBE y4eOHOW U BOCIUTATENbHOM AesTeabHOCTH Opraiu3aluy B COOTBETCTBUHM €
TpaJULIMOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE NMPaBHJIAMH U HOPMaMHU TIOBEJICHUS U CITIOCOOCTBYIOT MPOIleccaM CaMOTIO3HAHMUSI, CAMOPA3BUTHS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIn4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IHaTpuoTHYeCKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HaCJIEIUIO,
MMOHUMAaHUS 3HAUCHUSI XUMUYECKON HayKH B )KM3HU COBPEMEHHOI0 0OIIECTBA, CIIOCOOHOCTHU BIA/IETh
JIOCTOBEPHOH MH(OPMAITHEH O TIEPEIOBBIX TOCTHKECHUSIX U OTKPBITHIX MUPOBOH M OTCUECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U OOIECTBa;

I'paknaHCcKOro BOCIMTAHUSA

2) MMpEaACTaBJIICHHA O COUAJIBHBIX HOpMAax U NpaBujiax MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EOHO-UCCIIE0BATENbCKOM, TBOPUECKOH U
APYTUX BUAAX JEATEbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOH JIESATEIbHOCTH MPH BHITOJIHEHUH
y‘-I€6HI>IX, IMO3HAaBAaTCJIbHBIX 3a/la4, BBIIMOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB, CO3JaHUHN y‘-Ie6HBIX ITIPOCKTOB,
CTpeMJIEHHs K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIM B Tpoliecce 3TON y4eOHOH AesaTenbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHNEC U MMOCTYIIKH CBOUX TOBapI/IHIef/'I C IMO3UIUH HPABCTBCHHBIX U ITPABOBBIX HOPM C
Y4€TOM OCO3HAHMSI OCJIEACTBUI MOCTYIKOB;

LleHHOCTH HAYYHOI'0 NO3HAHUS

3) MHPOBO33pEHUECKUX MPEACTABICHNUN O BEIIECTBE U XMMUYECKOH PEaKINH, COOTBETCTBYOIIIX
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH W COCTABIISIONIUX OCHOBY ISl TOHUMAHHS CYIIHOCTH HAYYHOH
KapTHHBI MUPA; IPEACTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IIPUPOIBI, B3AaHMOCBSI35X
YeJI0BeKa C MPUPOIHON CPeIoi, O pOJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENBHBIX MOTHBOB, HAIIPABJICHHBIX HA ITOJIyY€HHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOIUMBIX IS
00BsICHEHUS HAOIIOAaEMBbIX MTPOLIECCOB U SBJICHUI;

5) mo3HaBaTeNnbHON, HH)OPMAITMOHHON M YUTATEILCKON KYJIBTYpBI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENTLHOU Pa0OTHI C Y4eOHBIMHU TEKCTAMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMHA TEXHUIECKUMHU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00YYEHUIO U MTO3HAHUIO, JIIOO03HATEIIBHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIbCKOM 1€ATEIbHOCTH, K 0CO3HAHHOMY BBIOOpY
HATPaBJICHHOCTH M YPOBHs 00yYEHUS B AIbHEHIIIEM;

DopMHPOBAHUSA KYJIbTYPBI 310POBbs

7) 0oco3HaHUs IEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha
3JI0pOBBI 00pa3 *KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUATHUS BPEIHBIX MPUBBIYEK (YIOTpeOIeHHS
aJIKOT0JIs, HAPKOTUKOB, KYpeHHUs1), HEOOXOAMMOCTH COOJIIOICHHS MTPaBUII 0€30MaCHOCTH MPHU 0OpaIlleHUH ¢
XUMUYECKMMH BEIIECTBAMHU B OBITY M peaibHON JKU3HU;

TpyaoBoro BocnuraHus
8) nHTEepeca K MPaKTHYECKOMY U3YUEHHUIO poQeccuil U Tpyna pa3IudHOro pojaa, yBaXEeHUE K TPy U



pe3ylbTaTaM TPYIOBOU NESTEIBHOCTH, B TOM YKCJIE Ha OCHOBE MIPUMEHEHUS IPEIMETHBIX 3HAHHM 110 XUMUH,
OCO3HAHHOTO BHIOOPA MHINBUAYATLHOW TPAEKTOPUH MPOIOKEHHSI 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH; YCIISIITHOM
podecCHOHATLHOM JIEATEIIBHOCTH U Pa3BUTHS HEOOXOMMBIX YMEHHI; TOTOBHOCTH aJIalITUPOBATHCS B
npoeCCHOHATILHOM cpeie;

IKO0J0rH4ecKoro BOCIUTAHUS

9) 9KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHHS K IPUPOJIE KaK HICTOYHUKY KM3HU Ha 3eMiie, OCHOBE &
CYIIECTBOBAHMSI, TOHUMAHUS [IECHHOCTH 3JI0POBOTO U 0€30MacHOro 00pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPU PabOTE ¢ BEIIECCTBAMH, a TAK)KE B CUTYAIIHUSIX, YTPOXKAIOIINX 30POBBIO
W SKU3HH JIIOJICH;

10) criocoOHOCTH TPUMEHSTH 3HAHUS, TTOJTy4aeMbIC TIPH U3YYCHUH XUMUH, JUIsI PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpYXKaloIen MPUPOTHOMN CPeIoi, MOBBIIIEHUS YPOBHS SKOJOTUYECKON KYJIbTYphI, OCOZHAHMS
r7100aJIbHOTO XapakTepa 3KOJOTMYSCKUX MPOOJIeM U IMyTel UX PELICHHs TOCPEACTBOM METOI0B XumMuu; 11)
HKOJIOTMYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCSA UM B IIO3HABATENIbHOM, KOMMYHUKATUBHOM U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMeTHBIX pe3yJbTaToOB BRIICISIOT 3HAYUMBIC JJIs1 (JOPMHUPOBAHUS MEPOBO33PEHHS
oOIIeHayYHBIE TOHTHSA (3aKOH, TEOPHs, IPUHIIMII, TUTIOTE3a, (PAKT, cHcTEMa, IPOIIeCcC, SKCIIEPUMEHT U Ap.),
KOTOPBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YI€OHBIX MTPEIMETAX U MO3BOJISIFOT Ha OCHOBE 3HAHHUH U3
3THUX NMpeAMETOB (POPMUPOBATH MIPECTABICHHUE O LIEJIOCTHOM HAyYHOI KapTUHE MUPA, U YHUBEPCAIbHbIE
yueOHbIe JelicTBUS (IT03HABAaTEIbHbIC, KOMMYHUKATUBHbIC, PETYJISTUBHBIE), KOTOPbIE 00ECIEYMBAIOT
(opMHpOBaHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY INIAHUPOBAHUIO U OCYLIECTBICHUIO YUeOHOM
JESTEIIBHOCTH.

MeTaHpCHMeTHHe pPE3yIbTaTbl OCBOCHUA 06pa3OBaTeHBHOﬁ MporpaMmsal IO XUMHUH OTPAKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba3oBbIME JIOTHYEeCKHMH JeHCTBUAMU

1) YMCHHUEM HUCIIOJIB30BATh HpI/IéMH JIOTUYCCKOT'0 MBIIIIJICHUS ITPU OCBOCHUUN 3HAHMUIL: PaCKpbIBATH CMBICJI
XUMHUYECKHUX TTOHITHI (BBII[CJ'I}ITB HX XapaKTCPHBIC ITPU3HAKH, YCTAHABIINBATH B3aUMOCBA3b C APYTUMU
HOHHTI/IHMI/I), HCIIOJb30BAaTh IMOHATHUA JIJIA 0OBSICHEHHUS OTACIBbHBIX q)aKTOB n HBJ'IeHHfI; BBI6I/IpaTL OCHOBaHU
W KpUTCPUU IJIA KJ'IaCCI/I(i)I/IKaLII/II/I XUMHUYCCKUX BCHICCTB U XUMHNYCCKHUX peaKuHﬁ; YCTaHABJIMBAThL ITPUYIUHHO-
CJICACTBCHHBIC CBA3U MCIKAY 00BbEKTaMU HU3YUCHUA; CTPOUTD JIOTUYCCKUC PACCYKACHUS (I/IHIIYKTI/IBHBIG,
ACAYKTHUBHBIC, 110 aHaJ'IOrI/IH); JAC€JIaTh BBIBOJbI N 3aKJIIFOUYCHU A,

2) YMCHHUEM IIPUMCHATH B IPOUCCCC MMO3HAHUA ITOHATUA (HpCIIMCTHBIe u MCTaHpC,Z[MCTHLIC),
CUMBOJIMYCCKHUEC (3HaKOBBIC) MOZCIIN, UCIIOJIB3YECMbIC B XUMHU, npeo6pa303513aTL IIHUPOKO MPUMCHACMELIC B
XUMHHU MOICIIBHBIC TPCACTABJICHUSA — XUMHUYECKUH 3HAK (CI/IMBOJ'I BJICMCHTa), XHUMHUYCCKas (bopMlea n
YpaBHCHHC XUMHUYECKOH PCaKu — MpHu PpCIICHUNU y‘-IC6HO-H03HaBaTeJ'ILHLIX 3aaad; C y‘-IéTOM 9TUX
MOACIBHBIX HpeI[CTaBJ'ICHI/Iﬁ BBIABJIATH U XapaKTCPHU30BATh CYIICCTBCHHBIC IIPU3HAKN U3Yy4YaCMbIX
00BEKTOB— XUMHUECKUX BCIICCTB U XUMHNYCCKHUX peaKuHﬁ; BBISABJIATH OGIJ.[I/IC 3aKOHOMCPHOCTHU, NPUIHNHHO-
CJICACTBCHHBIC CBA3U U IMPOTUBOPCUUA B U3YHACMBIX MTPOUCCCAX U ABJIICHUAX; IPEJIaraTb KpUTCPpUHN IJIA
BBIABJICHUSA OTUX 3aKOHOMepHOCTCﬁ n HpOTHBOpC‘-IHfI; CaMOCTOATCIIbHO BLI6I/IpaTL CII0Cc00 peHiCHUsA y‘-ICGHOﬁ
3agavu (CpaBHI/IBaTL HECKOJIbKO BApHUAHTOB PCIICHUA, BBIGI/IpaTL HaunbOoJIee MOAXOISIIUM C y‘-IéTOM
CaMOCTOATCIIbHO BBIACIICHHBIX I(pI/ITepI/IeB);

Ba3oBbIMH HCCIeA0BATEIbLCKHMH AelCTBUIMH



3) YMCHHUEM UCITOJIB30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKKC B
Ka4eCTBE OCHOBBI 151 JOPMUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX CYKICHHUN;

4) mpuoOpeTeHHe OIbITA MO TUIAHKPOBAHHUIO, OPTAaHU3AIMH U TPOBEICHUIO YICHUUECKUX KCIICPUMEHTOB:
yMeHHEe HaOJII0JaTh 32 X0JI0M IMPOIIEcca, CAMOCTOSATENILHO IIPOTHO3UPOBATH €T0 Pe3yIbTaT, (POPMYIUPOBATH
0000IIICHNUS ¥ BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIICOBAHHMS, COCTABIIATH OTYET O
MPOJICJIaHHOM padoTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUAOB U (HOopM
MIpeICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJISIpHAS IUTEpaTypa XUMUYECKOTO
coJiep>KaHusl, CIIPaBOYHbIE OocoOus, pecypcebl IHTepHeTa); KpUTHUECKH OLEHUBATh MPOTUBOPEUYUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAIUU U
COOTBETCTBYIOIIUX JTaHHBIX, HCOOXOAMMBIX ISl BHITIOJHEHUS yIEOHBIX U TTO3HABATEILHBIX 3a/1a4 OIpe-
NeNEHHOTO TUIIA; TPUOOPETEHUE OMBbITa B 00JIaCTH UCIIOJIb30BaHUS H(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpPOIl aKTUBHOTO MCIOJIb30BaHUS PA3JIMYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh ONTUMAJIBHYIO (hopMy mpencTaBieHuss UHPOPMALIUU U UILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMHU, JuarpaMmmamu, IpyrumMu popmamu rpaduku 1 ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh M AaHATTU3UPOBATH B MIpOIecce YUeOHOM U NCCIIeI0BATeNbCKOM AeITeTbHOCTH
MH(OPMALIKIO O BIUSHUU TPOMBIIIIEHHOCTH, CEIBCKOTO X035SHCTBA U TPAHCIIOPTA HAa COCTOSTHUE
OKpY’Karollel MPUPOIHON CPeIbl;

YHuBepcaibHbIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU

8) yMeHHeM 3a/1aBaTh BOIIPOCHI (B XOJIE TUAJIOTA W/HITH TUCKYCCHH) TIO CYIIECTBY 00CYKIaeMOI TEMBI,
(hOopMyIIMPOBATh CBOM MPEIOKCHHSI OTHOCUTEIBHO BBITOJTHCHHUS MTPEITIOKESHHOM 3a/1a4M;

9) mpuoOpeTeHue ONbITa MPE3CHTAIIMH PE3YIBTATOB BBHITIOTHEHUS XUMUYECKOTO IKCIIEPUMEHTA
(J1abopaToOpHOTO OIBITA, TAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) 3auHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEpPCTHUKAMU MTO3HABATENIbLHON M HCCIIEeI0BATEIbCKON
JEeSATEILHOCTH MPH PEIICHUH BO3HUKAMOIINX MPo0JIeM Ha OCHOBE y4éTa OOIIMX HMHTEPECOB U COTIIACOBAHHUS
no3uiuii (00cyxaeHusi, 0OMEeH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIAMHAIIMS COBMECTHBIX IEHCTBUH,
oTpe/ieNieHUEe KPUTEPHUEB 110 OIICHKE Ka4eCTBA BHITIOJTHEHHOW PabOTHI U JIp.);

YHuBepcaabHBIMH PeryJsTHBHBIMH e CTBUSIMU

11) ymMeHHEM CaMOCTOSATENHEHO ONPEEATh IEH IeATeTbHOCTH, INIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITENLHOCTD, BEIOUpATh Hanboee
s dexTuBHBIC CITOCOOKI pelieHrs YIeOHBIX U MMO3HABATEIBHBIX 33]1a4, CAMOCTOSITEILHO COCTABIIATh WU
KOPPEKTUPOBATh MPEITI0KEHHBIN aITOPUTM JI€UCTBUI MPU BBHIOJIHEHUH 33JaHUM C YUYETOM MOJTyUYECHUS
HOBBIX 3HAaHUH 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TTOJYICHHOTO
pe3yibTaTa 3asBJICHHON LIETH;

12) ymMeHHEM UCTIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MpeJjilaraéMble B YCIIOBUM 3aIaHUH.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3ynbTaTOB MO OCBOSHHUIO 00513aTEITLHOTO COIEPKaHUs, YCTAHOBIIEHHOTO JaHHOMN
MIPUMEPHON pabodeil mporpaMMoii, BEIJCNSIOT: OCBOCHHBIE O0YUYAIONTUMUCS HAYYHbBIE 3HAHUS, YMEHUS U
CIOCOOBI IEUCTBHH, cieU(pUIECKUE TSI IPEIMETHON 00JaCTH «XHUMHUS», BUIBI ACSITEIHLHOCTH 110
MOJTYYEHHUIO0 HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3IMYHBIX YI€OHBIX U
HOBBIX CUTYyalUsX.



[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD y O0YHAIOIIUXCS CAEAYIOUUX YMEHHI:

8 KJIACC

1) packpvieams cmbici OCHOBHBIX XUMUYECKUX TIOHSITHN: aTOM, MOJICKYJIa, XHMHYECKUHN 3JIEMEHT, IPOCTOE
BELIECTBO, CJII0)KHOE BEIIECTBO, CMECH (OJJTHOPO/IHASL U HEOJHOPO/IHAs ), BAIGHTHOCTh, OTHOCUTEJIbHAS
aTOMHasl U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J10JIs
XHUMHYECKOT0 3JIEMEHTA B COSIMHEHUH, MOJISIPHBIN 00bEM, OKCHJ, KUCIIOTa, OCHOBAHHUE, COJIb,
3JIEKTPOOTPHULIATENIBHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas Peaklys, KIacCUpUKaLMs peaKkiui: peakiuu
COEJIMHEHMS, pEaKLIUU Pa3JIOKEHUs, PEaKIIMK 3aMEILEHUs], peaKiui 0OMEeHa, 3K30- U SHAO0TEPMUUYECKUE
peakiuu; TerioBoi 3¢pdekt peakuuu; sAPo aToMa, JEKTPOHHBIN CIIONW aTOMa, aTOMHAasi OpOUTallb, pajnyc
aTOMa, XUMUYECKas CB3b, [IOJIAPHAs U HEIOJIIpHAasi KOBAJICHTHAs CBSI3b, MOHHAS CBSA3b, MOH, KATHOH, AaHUOH,
pacTBOp, MaccoBast J0JIs BellecTBa (IPOLIEHTHAsI KOHLIEHTpalKs) B paCTBOPE;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUUYECKHUX TMOHATHH (CM. I1. 1) U IPUMEHSTH TH TOHATHUS
IIPU ONMCAHHUHU BEIIECTB U UX NPEBPAILECHUl;

3) ucnonvzosams XUMHYECKYIO CHMBOJIMKY JUIS COCTaBIICHUS (POPMYIT BELIECTB M yPABHEHUIT XUMHYECKUX
peaKuuii;

4) onpedensmb BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCANHCHUSIX; CTEIICHb OKHCIICHHS
AJIEMEHTOB B OMHAPHBIX COCIMHEHHSX; IPUHAICKHOCTh BEIECTB K ONPENeIEHHOMY KJIACCy COSTMHEHUH 110
bopmynaM; BUJ XUMUUYECKON CBSI3U (KOBAJEHTHAsl U MOHHAS) B HEOPraHMUECKUX COCTUHEHUSX;

5) packpvisame cmoicn Tepuoandeckoro 3akona J[. M. MenmeneeBa: 1eMOHCTPUPOBATH TOHUMAHUE
NePUOINYECKOI 3aBUCUMOCTH CBOMCTB XMMHUECKUX AJIEMEHTOB OT UX MosokeHus B Ilepuoanueckoii
CUCTEME; 3aKOHOB COXPaHEHMsI MAaCChl BELIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHMUSI,
3aKOHa ABOTaJipo; OMMCHIBATh U XapaKTepH30BaTh Ta0In4HyI0 Gopmy [leproauueckoii cucteMsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATUS «rjaBHas noArpymnmna (A-rpynna)» u «rodoyHas noarpymnmna (b-
IpYIa)», Majible U OOIbIINE IEPUObI; COOTHOCUTh 0003HAUEHUS, KOTOpPbIE UMEIOTCS B Ta0JInIe
«Ilepuognyeckas cucreMa XuMu4deckux anemeHToB . M. MenzaeneeBay ¢ YUCIOBBIMUA XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsi siapa, o0l1ee YUCIo JIEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CII0SM);

6) rxnaccuguyuposams XAMUYIECKHE dJIEMEHTbI; HEOPraHMYECKUE BEIIECTBA; XUMHICCKHE peakiuu (1o
YHCIIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, 10 TETJIOBOMY 3D PeEKTyY);

7) xapaxkmepuzosams (onucvieams) OOLINE XUMUYECKUE CBOMCTBA BEIIECTB Pa3INYHbBIX KIIACCOB,
MOATBEP:K/1asi ONMCAHNE IPUMEPaAMH MOJIEKYJISIPHBIX YPAaBHEHUHM COOTBETCTBYIOIIMX XMMHUECKUX PEaKLnii;

8) mpocnosuposams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO COCTaBa; BO3MOXKHOCTH
IIPOTEKAHNS XUMUYECKUX MPEBPAILECHNN B Pa3JINYHBIX YCIOBUSX;

9) ebluUCHsIMb OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJTFO
XMUMUYECKOT'0 3JIEMEHTA 10 (GOpMYJie COEAMHEHUS; MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE; IPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peaklinu;

10) npumernsms OCHOBHBIE OTIEPALIUH MBICIIUTEIBHON JIEATEILHOCTH — aHAIU3 M CHHTE3, CPaBHEHNE,
0000111eHIEe, CHCTEeMAaTH3AINI0, KIIACCU(UKAIIHNIO, BBISIBJICHUE TPUUYNHHO-CIICICTBEHHBIX CBSI3EH — ISt
W3Y4YEHHUsI CBOMCTB BEIIECTB U XMMHUECKUX PEAKLIN; ECTECTBEHHO-HAYyYHbIE METO/IbI I03HAHUS —
HabIt0/IeHne, U3MEPEHNe, MOJIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH );

11) credosams paBuIaM MOJTB30BaHUSI XUMHYECKOH MOCYI0H 1 JTaOOPaTOPHBIM 000PYIOBaHHEM, a TAKKE
npaBHJIaM oOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C HHCTPYKLMSIMH I10 BBIITOJIHEHUIO TAOOPATOPHBIX
XMUMUYECKHUX OIBITOB I10 MMOJYYEHUIO U COOMPAHHIO ra3000pa3HbIX BELIECTB (BOJOPOIa U KUCIOPOaa),
MIPUTOTOBJIEHUIO PACTBOPOB C OIpe/IeIEHHON MacCOBOM /10J1ei pacTBOPEHHOIO BELIECTBA; INIAHUPOBATh U
IIPOBOAUTH XUMUYECKHE FKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB ILEI0YEN U KMCIOT C IOMOIIIBIO



WHIUKATOPOB (JIakmyc, heHoadTaaenH, METHIIOPAHX U JIp. ).

9 KJIACC

1) packpvieamb cmblci OCHOBHBIX XMMUYECKUX TIOHSITUI: XUMUYECKUH JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, ITPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, CTETIEHD
OKHCJICHHS, XUMUYECKasl peaklus, XUMUUYECKasl CBA3b, TEINIOBOM 3(h(PeKT peakunu, MoJib, MOJISIPHBIN 00BEM,
PacTBOp; AIEKTPOIUTHI, HEIJIEKTPOIUTHI, ITEKTPOIUTUYECKAS JUCCOIMALUS, PEAKIIMA HOHHOTO OOMEHa,
KaTaJln3aTop, XMMUUYECKOE paBHOBECHE, 0OpaTUMbIe U HEOOpATUMBbIE PEAKIIUU, OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH, OKUCIUTEb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIIEHHE, AJIJIOTPOIIHNS,
aM(pOTEepHOCTh, XUMHUECKasl CBSI3b (KOBAJIEHTHAsI, MOHHAs!, METAJUIMYECKas), KpUCTAJUIMUECKasl peléTka,
KOppO3H1s METAJIJIOB, CILIABBI; CKOPOCTh XUMUUYECKOM peaKkluy, MPEAeIbHO JOMYCTUMAas KOHLICHTPALs
(ITIK) BemecTBa;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX IMOHATHH (CM. I1. 1) U IPUMEHSTH TH ITOHATHUS
IIPY OIIMCAHWHM BEIECTB U UX IPEBPAICHUN;

3) ucnonvzosams XUMHYECKYIO CHMBOJIMKY JUISI COCTaBIICHUS (POPMYIT BELIECTB M yPABHEHU I XUMHYECKUX
peaKuuii;

4) onpedensmb BAICHTHOCTb U CTEIICHb OKHCIICHUS! XUMUYECKUX DJICMEHTOB B COCAMHECHUSIX PA3IMIHOTO
COCTaBa; MPHUHAJIEKHOCTD BELECTB K ONPEAEIEHHOMY KJIacCy COEAMHEHUH 110 popMysiaM; BUJ XUMUYECKON
CBSI3U (KOBaJECHTHAs!, NOHHAs, METAIJIMUECKAs) B HEOPraHMUECKUX COCTUHEHUSX; 3apsil HOHA 110 XUMUYECKON
bopmyIie; xapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTaHMUECKUX COCTUHEHUH, TUI KPUCTAJUTMYECKON
PEIIETKY KOHKPETHOT'O BEILECTBA;

5) packpvisame cmoicn [epuoandeckoro 3akona J[. M. MeneneeBa 1 JeMOHCTPUPOBATH €r0 MIOHUMAaHUE:
OIUCBIBATh U XapaKTepu3oBaTh Tabanunyto Gopmy [leproanyeckoit cucTeMbl XUMUYECKUX JIEMEHTOB!
pa3nuyaTh NOHATUS «rJ1aBHas noArpymnmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpynmna)», Mansie u
OoJIbLIIME IEPUO/IbI; COOTHOCUTh 0003HaUEHUs!, KOTOPbIE HMEIOTCS B IEPUOINYECKOM TabIuIEe, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XMMHUECKHX 3JIEMEHTOB (COCTaB U 3apsij sjipa, 001ee Ynucio
3JIEKTPOHOB U pacHpeieNICHHe UX MO IEKTPOHHBIM CII0M); OOBACHATH 00IIMEe 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U X COEIUHEHH B Mpesienax MajiblX MEPUOJIOB U INIaBHBIX MOATPYII C
Y4ETOM CTPOEHUS UX aTOMOB;

6) kraccuguyuposames XAMHUYECKUE FJIEMEHTBI;, HCOPTAaHUYECKUE BEIIECTBA; XUMHUECKHE peakiuu (1o
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TEMIIOBOMY AP PEKTY, 10 U3MEHEHHUIO CTETIeHeH
OKHCJIEHUSI XMMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzoeams (ONKUCHIBATh) OOIIHUE U CHEH(PUUSCKIE XMMUUECKUE CBOMCTBA MPOCTHIX M CIIOKHBIX
BELIECTB, TOATBEPK/1asi ONMCAHUE TPUMEPAMHU MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUH COOTBETCTBYIOILIMX
XUMHYECKUX PEAKIIUI;

8) cocmasnsme ypaBHEHHS DIIEKTPOIUTUUECKON TUCCOIMAIIMN KUCIIOT, IIETI0YEH U COJIEH; TOJTHbIE U
COKpalIEHHbIE YpaBHEHUS peaKlMii HOHHOTO 0OMEeHa; ypaBHEHUS PEeaKIIHii, MOITBEPKIAIOIINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

9) packpwisams cywHOCHb OKACIUTEIHHO-BOCCTAHOBUTEBHBIX PEAKIIUI TOCPEJICTBOM COCTABICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEeaKIMi;

10) npoernosuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BO3MOKHOCTH MPOTEKAHUSI
XMMHUUYECKUX MPEBPAIIECHNUN B Pa3IMUHBIX YCIOBHUSIX;

11) ebiuucisimes OTHOCUTEIBHYIO MOJICKYJSIPHYIO i MOJISIPHYEO MacChl BEIIIECTB; MACCOBYIO JIOJTHO
XMMUYECKOT'0 3JIEMEHTA 10 (OpMYJIe COSMHEHUS; MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE; IPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peakiuu;

12) credosams mpaBuiIaM NOJTB30BaHUsI XUMHYECKOH MOCYI0M 1 J1aOOPaTOPHBIM 000PYIOBaHHEM, a TAKKE
IpaBUIaM OOpALEHUs C BEIIECTBAMU B COOTBETCTBUH ¢ MHCTPYKLUSAMHU I10 BBIIOJIHEHUIO JTJA0OPATOPHBIX



XUMHUYECKUX OTBITOB IO MOTYUYEHUIO M COOMPaHUIO Ta3000pa3HBIX BEHICCTB (aMMHAaKa U YTIIEKHUCIIOTO ra3a);

13) npoodums peakuuu, MOATBEPKAAIONINE KaUSeCTBEHHBIH COCTAaB Pa3IMYHbBIX BEIIECTB: PACIIO3HABATH
OTIBITHBIM TYTEM XJIOpUI-, OpOMUI-, HOAK -, KapOOHaT-, hocdar-, CHIIMKAT-, CyIb(aT-, THIAPOKCUI-HOHBI,
KaTHOHBI aMMOHHMSI ¥ MOHBI H3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX
BEIIECTB;

14) npumernsims OCHOBHBIE OIIEPALUHN MBICIIUTEIBLHOMN JEITEIbHOCTH — aHAJIU3 U CHHTE3, CPaBHCHUE,
0000111eHIEe, CUCTEMATH3AIIMIO, BBISIBICHHE TPUYHMHHO-CIICICTBEHHBIX CBSI3€H — Ui U3yUEHHsI CBOICTB
BEIIECTB U XUMUYECKHUX PEaKIIHii; €CTeCTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HaAOII0/IeHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIEHHBIN).



TEMATUYECKOE
INJIAHUPOBAHMUE
8 KJIACC

Ne

HanmeHnoBanue pa3aesioB H TeM MPOTrPaMMBbI

KonanuyecTBO 4acoB

JJIeKTPOHHBbIe (HU(POBHIE)

J. U. MengeneeBa. CTpoenue aToma

n/n BCEro| KOHTPOJE IpaKTHUe oGpa3oBaTe/ibHbIE PeCYpChl
HbIE CKHue
Paznen 1. IlepBoHavyajibHbIe XUMHYeCKHE MOHATHS
1.1.| Xumust — BakHasi 06JaCTh €CTECTBO3HAHUSA M MPAKTHYECKO AeATeILHOCTH 5 0 1 https://resh.edu.ru/
1.2.| BemecrBa 15 1 https://resh.edu.ru/
U XHMHYECKHe
Htoro no pazmery 20
Pazzen 2. BaxHeiilme npeacTaBuTe/ M HEOPraHHYECKHX BEIIECTB
2.1.| Bozayx. Kucsopon. ITonsitue 06 okcumax 5 0 1 https://resh.edu.ru/
2.2.| Bonopog. 5 1 0 https://interneturok.ru/
ToHsiTHE 0 KHCIOTAX H COJIAX
2.3.| KosimyecTBeHHbIE OTHOLICHHS B XUMHH 1 https://interneturok.ru/
2.4.| Bona. PactBopbl. [lonsiTHe 06 0CHOBaHUSIX 1 https://interneturok.ru/
2.5.| OcHOBHBIE KJIACCHI 11 |1 1 https://resh.edu.ru/
HeOpraHMYecKHuX
coeIMHeH Ui
Hrtoro no pasueny 30
Paznen 3. Ilepuoauuecknii 3akon u [lepuoanyeckasi cuctreMa XUMHYECKUX
anementoB JI. U. MenaeneeBa.
Ctpoenne aToMoB. XuMu4YecKas cBsi3b. OKHCIUTETHLHO-BOCCTAHOBUTEIbHbIE
peakuun
3.1.| epuognueckuii 3axoH u [lepuoauyeckasi cHCTeMa XHMHYECKHX 3JI€MEHTOB 7 0 0 https://resh.edu.ru/




3.2.| Xumuueckas cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE PeaKIINH 8 1 0 https://resh.edu.ru/
Hroro mo pazneny: 15
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 |4 6
9 KJIACC
Ne | HaumeHoBaHue pa3aesioB ¥ TeM IPOrpaMMbl KosnyectBo yacos DJeKTpoHHbBIE (I POBBIE)
n/n BCEro| KOHTPOJIbLHbIE | NPAKTHYECKHE 00pasoBaTebHbIE pecypehl
Paznes 1. BemecTBo U XuMnyeckue peakiuu
1.1.| IloBTOpeHue u yriryosieHne 3HAHNI OCHOBHBIX pa3/esioB Kypca 8 kiaacca |5 https://resh.edu.ru/
1.2.| OcHOBHBIE 32aKOHOMEPHOCTH XHMHYECKHX PeaKIuii 4 https://resh.edu.ru/
1.3.| DnexkTposuTHYecKast AHccONMAnUsl. XHMHYeCKHe peaKuu B pacTBopax |8 1 1 https://resh.edu.ru/
Hroro no pazmery 17
Paznen 2. HemeTanabl 1 UX coequHeHUs
2.1.| O6mas xapaKTepUCTHKA XUMUYeCKHX 3jieMeHToB VIIA-rpynmsl. 4 0 0 https://resh.edu.ru/
2.2.| O0uas XxapaKkTepucTHKA XUMHYecKUX djieMeHToB VIA-rpynnbl. Cepa u eé| 5 0 1 https://interneturok.ru/
2.3.| O0uras XapaKkTepuCTHKA XUMHUYECKHX 3JieMeHTOB VA-rpynnbl. A30T, 7 1 1 https://interneturok.ru/
2.4.| O6mas XxapaKTePUCTHKA XUMHYECKHX 8 0 0 https://interneturok.ru/
3seMeHTOB |VA-rpynnel. Yriaepoa u KpeMHMii
Hroro no pazuery 24
Paznen 3. Metanibl 1 MX coeANHEHHUS
3.1.| O0mme cBOMCTBA METAJLIOB 4 1 1 https://resh.edu.ru/
3.2.| Baskneiige MeTaXIbI M HX COeIHHEHUS 16 |1 1 https://resh.edu.ru/
Hroro no pazaeny: 20
Pazgen 4. Xumus u okpy:kawmas cpeaa
4.1.| BemecTBa 0 MaTepHAaJIbl B ;KH3HH YeJIOBEKa 0 1 https://resh.edu.ru/
Hroro no pazneny:
PezepBHoeE Bpems 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 |4 7




YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
8 KJIACC Jlunus yuebnukos I['.E. Pym3utuca, ®@.I'. ®enbamana, 8
KJ1acc

9 KJIACC Jlunus yueonukoB ['.E. Pymsuruca, ®.I'. ®enpamana,
9xnacc

METOAUYECKHUE MATEPUAJIbI IJISA YYUTEJIA

8 KVIACC

3alaqyHuK C «ITOMOIIHUKOMY. 8-9 kitaccel. ABTopsl: ['apa H.H.,
I'abpycesa H.U.

- Junaxtudeckuii matepuan. 8-9 knaccel. ABTop: Pymsutuc I'.E.
- DnekTpoHHoe nocodue «BuaeoaemMoncTpanumy. 9 kiacc.

- [TocoGue nns yuutens. 8, 9 kinaccel. ABrop: ['apa H.H.

9 KJIACC

I'apa H. H. I'20 Xumus. Ypoku B 9 knacce : mocobue i yuurens / H.

H. T'apa. — 2-e u3n., mepepad. — M. : [Ipocemenue, 2015. — 128 c.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETH UHTEPHET

8 KJIACC https://resh.edu.ru/ https://interneturok.ru/ https://www.yaklass.ru//

9 KJIACC https://resh.edu.ru/ https://interneturok.ru/ https://www.yaklass.ru//

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
YYEBHOE OBOPYJIOBAHMUE

OBOPYJAOBAHME JIUIsA TPOBEJAEHUSA ITPAKTUYECKUX PABOT

Ta6suna JI.U.MeHienieeBa, 1eMOHCTPAI[MOHHBIE TAGJIMIIBI IO KJIaccaM, JJabopaTopHasi OCy/1a, PeaKTUBBI 110
KJlacCaM HeOpPraHUYEeCKUX U OpraHUYeCKHUX COeIMHEHUH (KOMILJIEKThI) UT.J.
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