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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamMmMa o XxuMuu Juist ooyuaromuxcst 8-9 kinaccos cocraBieHa Ha OCHOBE TpeGoBaHui k
pe3ysbTaTaM OCBOSHMSI OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOLIEro 00pa3oBaHMUs,
npencrapieHHbIX B DenepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro
00pa3oBaHusl, C yUETOM paclpeAerIEHHBIX M0 KIaccaM IPOBEPIEMbIX TpeOOBaHUIl K pe3ysIbTaTaM OCBOCHHUS
OCHOBHOI 00pa3oBaTeIbHOI POrpaMMbl OCHOBHOT'O 00IIEr0 00pa30BaHUs U 3JIEMEHTOB COJAEPKAHUS,
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 npenmMeTa « XuMus» B 00pa3oBaTelbHbIX opranusanusax 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 « XMMHUS» B JOCTHXKEHUE LieIed OCHOBHOI'O 0011ero oopa3zoBaHus 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 PacIpOCTpaHmiIa 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
(dbopMUpOBaHUS] MUPOBO33PEHUS YEIIOBEKA, €r0 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
Pa3BUTHSI YEJIOBEUECTBA — CHIPHbEBOI, YHEPTETUIECKOM, MUIIEBOM 1 KOJIOTHYECKON 0€30acHOCTH, MPoOIeM
3/paBOOXPAHEHMUS.

B ycrnoBusix Bo3pacraroniero 3Ha4eHus XUMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XUMHUYECKOTO 00pa3oBaHus. B miaHe conuanu3aiiy OHO SIBISETCS OJHUM U3 YCIOBUM (POPMHUPOBAHUS
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 OOIIEeCTBA, ISl OCO3HAHMS BaXKHOCTH Pa3yMHOT'0 OTHOILEHUS 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 LIKOJIE SIBJIsieTCS] 0a30BBIM 110 OTHOIICHUIO K CHCTEME OOIIEero
XUMHUYEcKoro oopasoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpUCYIIHE 001emMy
XUMHUYECKOMY 00Pa30BaHUIO KITIOUEBbIE IIEHHOCTH, KOTOPBIE OTPaXKAOT roCy1apCTBEHHbBIE, OOIIECTBEHHBIE U
MHIUBUAYaAJIbHbBIE TOTPEOHOCTH. DTUM ONpEeNsIeTcsl CyIHOCTh 001Iel cTpaTeruu o0y4eHus, BOCIUTAHUS 1
pa3BUTHS 00y4JaIOIIUXCS CPEACTBAMU yU€OHOTO MpeaAMEeTa «XUMHUS.

N3yuenune nmpenmera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH 711 caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 001Iel U PYyHKIIMOHATBLHONW TPaMOTHOCTH; 2) BHOCUT BKJIad B pOpMHUpOBaHUE
MBIIIJICHHUS] U TBOPUYECKUX CIIOCOOHOCTEN TOIPOCTKOB, HABBIKOB UX CAMOCTOATEIHHON yueOHOH
ACATCIIBHOCTH, SKCIICPUMECHTAJIbHBIX U UCCIIE€A0BATCIbLCKHUX yMeHI/II\/II, H€O6XOJII/IMI)IX KaK B HOBC@}IHGBHOﬁ
KHU3HHU, TaK U B IPO(EeCCUOHATBHON IeATeIbHOCTH; 3) 3HAKOMUT CO CHEIU(PUKON HAYIHOTO MBIIUICHUS,
3aKJ1a/1bIBAET OCHOBBI 1IEJIOCTHOTO B3TJIsiJ1a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM



3TarnoM B (GOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOAPOCTKOB; 4) CIOcOOCTBYET
(bopMHPOBaHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHKE IIKOJIbHUKOB.

Haspannple HampaBiIeHUs B 00y4SHUN XUMUU 00ECIICUNBAIOTCS CIIEITUGPUKON COJepKAHUS TIPEIMETa,
KOTOPBIH SBIISAETCS NIEAArOTHYECKH aJalTUPOBAHHBIM OTPaKeHHEM 0a30BOI HAYKH XMMHHU Ha ONpeleIEHHOM
Jrare €€ pa3BUTHS.

Kypc x¥uMuu 0CHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIMMICS OCHOB HEOPTaHUYECKOM
XMMHUU 1 HEKOTOPBIX MOHATHH U CBEJIEHUH 00 OTIEIbHBIX 00BEKTaX OPraHMYECKON XUMHUMU.

CtpykTtypa coaep:xkanus npeamera chopMUpPOBaHA HA OCHOBE CHCTEMHOTI'0 TIOJIX0/Ia K €r0 U3yUYEeHHIO.
ConeprxkaHue CKJIaIbIBAETCS U3 CUCTEMBI MMOHATUN O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMbI TOHITHI
0 XUMH4YecKoH peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHIIUITY TOCIIEI0BATEIBHOIO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YyUeHHs KaK OCHOBBI BCEro ecTecTBO3HaHusl, ypoBHs [lepuoanueckoro 3akona J{. 1. MeneneeBa kak
OCHOBHOTO 3aKOHA XUMUH, YICHHUS O CTPOCHUHU aTOMa M XUMUYECKOH CBSI3H, MPECTABICHUH 00
ANEKTPOIIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTPUBAIOTCS HA
OCHOBE SMITMPUYECKH MOJTYUYEHHBIX U OCMBICIICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIIEA0BATEIHLHO OT OHOTO
YPOBHS K APYTrOMY, BBIMOIHSS (GYHKIIMH OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MTPUMEHEHUS U MOTYYEHUS U3yIaeMbIX BEILIECTB.

Takast opranu3anus cofepKaHus Kypca cnocoOCTBYeT MpeACTaBICHUI0 XUMUYECKOM cOCTaBIsIOIEiH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHO npuposl. Tem caMbIM oOecrieunBaeTcsi BO3MOKHOCTD
¢dbopmHpoBaHus y 00y4arOMIKUXCsl IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HaHMIO U METO/1aM IO3HaHUS B
Hayke. BaxHO Tax)Ke 3aMETUTh, YTO OCBOEHHUE COAEP KAHUS Kypca IPOUCXOIUT C PUBJICUECHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «Okpyxkaromuil Mup», «bruonorus. 5—7 kiaccel» 1 «Pu3uka. 7 Kjiacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K nanpapiennio nepBoCTeNEHHOW 3HAYMMOCTHU TPU pealin3aliii o0pa3oBaTeIbHbIX (DYHKINI peaMeTa
«XUMHUS» TPATUITMOHHO OTHOCAT (POPMUPOBAHKE 3HAHUN OCHOB XMMHUYECKON HayKH KaK 00JIacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JESATETLHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYIbTYpHhl. 3a/1aya MpeaAMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUNA —
BOKHEUIINX (PAaKTOB, MOHSATUN, 3aKOHOB U TEOPETHUUECKHUX MOJO0KEHUM, JOCTYITHBIX 0000IICHU
MHPOBO33PEHUECKOT0 XapaKTepa, sI3bIka HayKH, 3HAHUN O HAYYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMHUYECKUX PEAKIUi, a Takke B GOPMUPOBAHUH U PA3BUTHU YMEHHM U CIIOCOOOB JIEATETLHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHHUEM, HAOIIOIEHUEM U MTPOBEICHUEM XUMUYECKOTO SKCTIEPUMEHTA, COOII0IEHUEM
mpaBuJI 6€30MacHOr0 OOpaIleHHsI C BEIIeCTBAaMH B TTIOBCEHEBHOM KU3HU.

Hapsny ¢ atuMm nienu n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C YUETOM 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 MPOJ0IDKATh CBOE 0Opa3zoBaHue
CaMOCTOSITENTbHO CTAHOBUTCS OJJHOW U3 BAKHEHIINX PYHKIMHA yueOHBIX MPEAMETOB.

B cBs131 ¢ 3TUM NIpW U3YYEHUUW TIPEIMETa B OCHOBHOM IIIKOJIE TOMHUHUPYIOIIEE 3HAUCHHE MPUOOPETTH TaKue
LEJH, KaK:

— (QopMHupOBaHNE WHTEIUIEKTYaJIbHO Pa3BUTON JTMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITETLHOMY MPUHSATHIO PEIICHUH, CIIOCOOHOM afanTHPOBATHCS K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;



— HaIPaBJICHHOCTh OOYYCHHS HAa CUCTEMAaTHYCCKOE MPUOOIICHHE YJAIIMXCS K CAMOCTOSTSIIHOM
MO3HABATEIIFHOM JIeATEIbHOCTH, HAYIHBIM METOAaM ITO3HAHUs, (POPMHUPYIONIUM MOTHBAIIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMUU;

— obecrieyeHue ycloBUH, CIIOCOOCTBYIOIIUX MPUOOPETEHHUIO 00YUYaOIIMMHUCS OIbITa Pa3HOOOpa3HOI
JIeATEeTLHOCTH, MTO3HAHUS M CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIUH ), UMEIOLTUX

YHUBCPCAJIbHOC 3HAUCHUC IJI PA3JIMYHBIX BUAOB ACATCIBHOCTU,

— (bOpMI/IpOBaHI/IC YMCHI/Iﬁ O00BACHATH U OLCHUBATh ABJICHUA OKPYKarOIICro Mrupa Ha OCHOBaAaHUU
3HAHUH U OIIbITA, MOJIYYCHHBIX ITPU U3YUCHUN XUMHH,

— (dopmupoBaHHe Y 00yJaIOMINXCS TYMAaHUCTHYECKUX OTHOIICHUN, TOHUMAHUS IICHHOCTH
XUMHUYECKHUX 3HAHUH JIJIs1 BRIPAOOTKU YKOJIOTHUYECKHU EIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOMA
JIEATEIbHOCTH B LEJISIX COXPAHEHHUsI CBOETO 30POBbs U OKPYKAIOIIEH NPUPOJTHON CPENbL;

— Pa3BUTUC MOTHUBALIUU K O6y‘ICHI/II-O, CIOCOOHOCTEH K CaAMOKOHTPOJIIFO U CAMOBOCITMTAHWUIO HAa OCHOBEC

YCBOEHHSI 00IIIEUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY NMPOdUIIst 1
HAIpPaBJIEHHOCTHU JaJIbHEHIIIET0 00Y4YEeHHUS.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme 061]161"0 06paSOBaHI/IH «XHUMUS IIpU3HaHa 00s13aTeNbHBIM y‘I66HHM MpeaAMCTOM, KOTOpLIﬁ
BXOIHUT B COCTaB HpeHMeTHOﬁ obnactu ((ECTGCTBGHHO'Hay‘IHBIe npeaAMCETbD).

VY4eOHbIM MI1aHOM Ha e€ u3y4eHne oTBeieHo 136 yueOHbIX YacoB — 10 2 4. B HEAEN0 B 8 1 9 Kiaccax
COOTBETCTBEHHO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

8 KJIACC

IlepBoHaya/JbHbIE XUMHYECKHE TIOHSITHUS

[Ipenmer xumuu. Poibs XuMUK B )KM3HM YesioBeKa. Tena u BemecTBa. GU3nyUecKue CBOMCTBA BEIIECTB.
ArperatHoe coctosinue BeniecTB. [loHsTHE 0 MEeTOAaX MO3HAHUS B XUMHUH. XUMHS B CUCTEME HayK. UucThie
BemiecTBa u cMecu. CriocoObl pa3IeNieHUs] CMECeH.

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

Xumuuaeckas popmysia. BaJeHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa

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

®u3nuecKue U XUMHUECKHUE SIBJICHUSA. XUMUUYECKasi peakius U e€ Mpu3HaKu. 3aKOH COXPAaHEHHUs MaCChl
BellecTB. XuMuyeckue ypaBHeHus. Kiaccupukaims XuMU4eCKUX peakiuil (COequHeHMs, pa3aoKeHus,
3aMeIIeHHs, OOMEHa).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TIOCY/I0M, C IpaBHiaMH pabOThI B 1Ta0OpaTOPHH U
npuémamu 00pameHus ¢ JJabopaTopHbIM 000PYAOBaHUEM; U3YUIECHUE U ONKMCAaHUE (PU3NIECKUX CBOMCTB
00pa3ioB HEOPraHMYECKHUX BEIIECTB; HAO0IcHHE (PU3NUECKUX (TUIABJICHUE BOCKA, TAsTHUE JIbJA, PACTHPAHKE
caxapa B CTYIIKe, KUTIEHHE U KOHJICHCALIUs BOJbI) U XMMHYECKHX (TOPEHHUE CBEYH, MPOKATHMBAHNE METHON
MIPOBOJIOKH, B3aUMO/JICHCTBHE MeJla ¢ KUCIIOTON) SIBIICHH, HAOJIF0ICHUE U OTTMCAHHE IPU3HAKOB MPOTEKAHUS
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 pa3ziesieHusl CMecel (C MOMOIIbIO MarHuTa, (pUIbLTPOBaHUE, BhIIAPUBAHUE,
JTMCTUILISIMS, XpoMaTorpadusi), IPOBEJICHUE OYUCTKU TIOBAPEHHOW COJIH; HAOIIOICHUE U OIIMCAHUC
Pe3yIbTaTOB MPOBEJCHUS OIIBITA, MIUTFOCTPHPYIOIIETO 3aKOH COXPAaHEHHS MacChl; CO3aHNe MOETIeH
MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Baxuelinue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmecs razos. Cocras Bo3nyxa. Kuciaopox — aneMeHT U npoctoe BemecTso. Haxoxnenue
KHCIIOpO/ia B IpHUpoJie, PU3NYECKUE U XUMUYECKHE CBOICTBA (peakiuu ropenus). Oxcuasl. [Ipumenenue
kuciopoaa. CriocoObl mosyyeHus KUCIOPOAa B 1a0OpaToOpuu U MPpOMBIIIIEHHOCTH. KpyroBopot kucnoposaa B
npupoje. O30H — aJIOTPONHAs MOJU(PHUKAIHMS KUCIOPOAaA.

TenoBoit 3¢ (pekT XuMU4ECKON peakIiu, TEPMOXUMHUUECKHE YPaBHEHHUS, IK30- U dHIOTEPMHUECKHE
peakuuu. TormBo: yroiab U MeTaH. 3arpsi3HEHUE BO3/1yXa, yCUIICHHE TapHUKOBOTro 3ddekTa, pazpyuieHue
030HOBOI0 CJIOSI.

Bonopon — anemeHT u npocroe BemiecTBo. Haxoxaenune Bogopoaa B npupoje, pusndeckue 1 XUMHUUECKHe
CBOICTBa, MPUMEHEHNE, CIOCOOBI moyueHus. Kuciore u comnm.

KomuuectBo Beniectsa. Monb. MonspHast Macca. 3akoH ABoraapo. MossipHslil 00bEM ra3oB. Pacuérsl mo
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. OcHOBaHMs. Posb pacTBOPOB B IPUPOJIE U B KU3HU YeI0BeKa. KpyroBopoT BobI B IPUPOIE.
3arpsi3HeHue NpupoJHbIX Boa. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanust Heopraamdeckux coequnennid. Okcunpl. Knaccuduxaims oKCHI0B: cOJIe00pa3yroIme
(ocHOBHBIE, KUCIIOTHBIC, aM(pOTEepHBIC) 1 HecolleoOpazyrorre. HomMeHknatypa okCuaoB (MeXIyHapoIHas U
TpuBHaNbHas). U3nveckre U XUMUYECKHE CBOMCTBA OKCUAOB. [lomyueHnue oKkCuioB.

OcnoBanus. Knaccudukanus ocHOBaHUI: MENOUN U HEPACTBOPUMBIE OCHOBaHUS. HoMeHKkaTypa



OCHOBaHMH (MEXIyHapOIHAs U TpUBUAIbHAs). DU3ndyeckue U XMMUYECKHUE CBONCTBA OCHOBAHUH.
[Tonydyenue ocHOBaHMIA.

Kucnorsl. Knmaccudukarms kucinor. HomeHkaTypa KUCIOT (MEXKIyHapOAHAS U TPUBHATIBHAS).
DuU3NYECKUE U XUMUYECKUE CBOMCTBA KUCHOT. P aktuBHocTn MeTauioB H. H. bekerosa. [lonyuenue

KHCIIOT.

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

I'enernueckas cBsA3b MEXKY KilacCaMH HEOPraHUYECKUX COECTUHEHUH.

XUMHUYECKUH KCIIEPUMEHT: Ka4eCTBEHHOE OIpeIeJICHHE COIeP KaHUs KHCIOpOia B BO3yXe; MOJIyUeHHeE,
cobupaHue, paclio3HaBaHUE U U3yYCHHE CBOWCTB KUCIIOPO/1a; HAOIIOIeHIE B3aUMO/ICHCTBHS BEIIECTB C
KHUCJIOPOAOM H YCIIOBHS BOSHUKHOBEHUS M MPEKPAIICHUs TOpeHHs (I0XkKapa); 03HAKOMIICHHE ¢ 00pa3lamMu
OKCH/JIOB U OITMCAHKUE X CBOWCTB; MOIy4YeHHE, COOMpaHue, paclio3HaBaHNUE U N3y4YeHHE CBOMCTB BOJIOPOIA
(ropenue); Bzaumoieiictere Bojopozaa ¢ okcuaoM Meau(ll) (Bo3amMokHO UCTONIb30BaHUE BUIEOMATEPHUAIIOB);
Habr01eHNe 00pa3IoOB BEUIECTB KOJIMYECTBOM | MOJIb; UCCIIEIOBaHHE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C pa3IMYHOM PACTBOPUMOCTBIO; IPUTOTOBICHUE PACTBOPOB C ONPEIEIEHHON MAaCCOBOM JOJIEH
pacTBOPEHHOIO BELIECTBA; B3aUMO/IEHCTBHE BO/IbI C METaJJIaMU (HAaTPUEM U KaJIbLIEM) (BO3MOXKHO
HCI0JIb30BaHUE BUEOMATEPUAJIOB); ONPE/EIIEHNE PACTBOPOB KUCIIOT U IIEI0YEH ¢ TOMOLIbI0 HHAUKATOPOB;
HCCIIeIOBaHKE 00pa3lloB HEOPIaHUYECKUX BEILECTB PA3JIMYHBIX KIACCOB; HAOIIOIEHUE U3MEHEHUS OKPACKU
MHJMKAaTOPOB B paCTBOpAaxX KHUCIIOT U LIeJIoueil; u3yueHnue B3aumoaeiicraus okcuna meau(ll) ¢ pactsopom
CEPHON KHUCJIOTHI, KUCJIOT C METAJUIAMH, PEAKLIMM HEUTPaIU3aliK; M0Jy4EHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJIHOTO METAJUIA JPYTUM U3 PacTBOpa COJIM; PEIIEHUE HKCIIEPUMEHTAIbHBIX 3a7a4 110 TeEME

«Baxnennme Ki1accbl HEOPraHUYECKUX COEIUHEHUN».

Ilepuoauyeckuii 3akoH U Ileprnoanueckas cucrema xXuMuyeckux 3jiemenToB JI. U. Menaeneesa.
Crpoenne atoMoB. XuMn4ecKkas cBi3b. OKHCJINTEIBbHO-BOCCTAHOBUTE/IbHBIC PEAKIHU

[IepBbie nonbITKK KiIacCUPUKALMN XUMUYECKUX 31€MEHTOB. [IoHATHE O rpynnax CXOJHBIX 3JIEMEHTOB
(11e10YHbIE U 1IET0YHO3EMEbHBIE METAIJIbl, TaJIOT€Hbl, HHEPTHBIE Ia3bl). DJIEMEHTbI, KOTOPbIE 00pa3yloT
am(oTepHbIe OKCUBI U TUAPOKCUBL.

[Tepnoanueckuit 3akoH. [lepnonnueckas cuctema XuMu4eckux 3eMeHToB J1. 1. Menneneesa.
KopoTtkonepuonnas u JymmHHONeproaHas ¢popmsl Ileproauueckoil cHCTEMbl XMMUYECKHUX 3JIEMEHTOB /1.

H. Menneneera. HepI/IOI[BI U T'PYIIIILI. Du3nYeCKU CMBICIT MMOpAAKOBOI'O HOMEpPA, HOMEPOB IIE€prUoaa U
T'pYIIIIBI 3JIEMCHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sJiep. M3oTomnbl. DnekTpoHbl. CTpoeHHe IEKTPOHHBIX 000JI0UeK
aToMOB nepBbIX 20 xumuueckux aneMeHToB [lepuonnyeckoii cuctemsl Jl. . MenneneeBa. Xapakrepuctuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxxeHuto B [lepuoanueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMHUYECKHX JIEMEHTOB, METAIUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO rpymnnam u nepuogaM. 3Hadenue [leprnonnueckoro 3akona u [lepuoanueckon
CUCTEMbI XUMHUYECKHUX DJIEMEHTOB ISl pa3BUTHUS HayKH U nIpakTuku. [[. 1. MenneneeB — y4u€Hblii U
rpakKIaHUH.

Xumudeckas cBsa3b. KoBajaeHTHas (HOJBIpHaH )51 HCHOHHpHaH) CBA3b. 3JICKTp00TpI/ILIaTCJ'ILHOCTL
XUMHUYECKHUX 3JIeMEHTOB. MIoHHAs CBSA3b.

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

XUMHUECKUH SKCIIEPUMEHT: U3yd4eHUE 00pa3I0B BEIIECTB METANIOB U HEMETAJJIOB; B3aMMO/ICHCTBHE
THAPOKCH/IA IMHKA C paCTBOPaMH KHCIIOT M IIEJI0YEH; TPOBEACHUE OIBITOB, MIITIOCTPUPYIOIINUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil (TOpeHHEe, PEaKUU pPa3IoKeHUs, COSIMHEHMUS).



Me:xnpeaMeTrHblie CBA3U

Peanuzanus MeXIpeIMETHBIX CBSA3EH MPH U3yYEHUU XUMHUU B 8 KJIacCe OCYIIECTBIISIETCS Yepes
UCIOJIb30BaHUE KaK 00X €CTeCTBEHHO-HAYUHBIX MOHSITUN, TaK U MOHATHH, SBJISIOMIUXCSI CHCTEMHBIMU IS
OTJIENbHBIX MMPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

O6H_II/IC CCTCCTBCHHO-HAYYHBLIC ITOHATHA: Hay‘lHBIﬁ (baKT, THUIIOTE3a, TCOPHs, 3aKOH, aHaJIu3, CUHTES,
KJIaCCI/ICI)I/IKaI_II/ISI, NEepUOANIHOCTD, Ha6JIIOI[eHI/Ie, OKCIICPUMCHT, MOACTIUPOBAHUC, USMCPCHUEC, MOJICIIb,
SABJICHUC.

®dusnka: MaTepusi, aToM, FJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUI, ©30TOIIbI, PaINOAKTUBHOCTD,
MOJIEKYIIa, DJIIEKTPUUICCKUH 3apsijI, BEIIECTBO, TENI0, 00BEM, arperaTHOE COCTOSTHUE BEIIEeCTBA, T'a3,
(bu3nUYecKre BeTMUNHBI, €MHUIIBI H3MEPEHUS, KOCMOC, TUIaHETHI, 3BE3/161, COITHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMIAEMbIE, TOTLINBO,
BOJTHBIC PECYPCHI.

9 KJIACC

BelecTBO 1 XUMHYeCKas pPeaxknus

HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH. HepI/IOI[I/I‘leCKaH CUCTEMAa XUMHNUYCCKHX JJICMCHTOB I[ . MCHI[GJ'IeeBa. CTpOGHI/IC
aTOMOB. 3aKOHOM€pHOCTI/I B U3MCHCHHUM CBOMCTB XMMHYCCKHX DJICMEHTOB ICPBLIX TpéX NnepruoaoB, Kajius,
KaJbl¥sa U UX COGI[I/IHGHI/Iﬁ B COOTBCTCTBHUHU C ITOJIOKCHUEM DJICMCHTOB B HepI/IOI[I/I‘-IGCKOf/'I CHUCTEMEC U
CTPOCHUCM HUX aTOMOB.

CTpOCHI/Ie BCUICCTBA: BU/bI XUMHYECKOU CBSA3U. THIIBI KPUCTATINIMYCCKUX peHIéTOK, 3aBUCUMOCTEL CBOMCTB
BCIIIECTBA OT TUIIA KpPICTElJIJIH‘-IGCKOfI peHIéTKI/I U BHUJa XHUMHUYECKOU CBS3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMUECKUX BEIIECTB (MEXKIYHAPOIHASI U TPUBUAIIbHAS ).
XUMHUYECKHE CBOMCTBA BCIUICCTB, OTHOCAIINXCSA K pa3JIMIHbIM KJIaCCaM HCOPraHUYCCKUX CO@HHHGHHﬁ,
FCHECTUYCCKAaA CBA3b HCOPraHMYCCKHUX BCIICCTB.

Knaccudukanus XuMHUUECKUX peakluii o0 pa3IUYHbIM MPU3HAKaM (IO YUCIY U COCTaBYy YUACTBYIOIINX B
peaKIiy BEIIECTB, MO TEIJI0BOMY 3 (PEKTy, M0 U3MEHEHUIO CTETICHEW OKUCIICHUSI XUMUUYECKHUX JIEMEHTOB,
0 0OOPaTUMOCTH, 110 YYACTHIO KaTaIN3aTopa). DK30- U YHIOTEPMHUUECKUE PEAKIINN, TEPMOXUMUUYECKHE
YpaBHEHUS.

[TonsiTHe 0 ckopocTH XUMHUECKOH peakuuu. [ToHsTre 006 00paTUMBIX U HEOOPATUMBIX XUMHUUECKHUX
peaknusx. [IoHATHE 0 TOMOT€HHBIX M T€TEPOreHHbIX peakuusax. [IoHATHEe 0 XUMUYECKOM PaBHOBECHH.
@akTOpBI, BIUSAIOIINAE HA CKOPOCTh XUMHYECKON PEAKIIMU U ITOJI0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH, SJIEKTPOHHBINA OajlaHC OKUCIUTEIbHO-BOCCTAHOBUTEILHON
peakuuu. CocTaBieHue ypaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN C UCIIOIb30BAaHUEM METO/1A
3JIEKTPOHHOIO OajaHca.

Teopus 2NEKTPOIUTHYECKON TUCCOIMAIUU. DIEKTPOJIUTHI U He- dJIEKTPOJINTHI. KaTHOHBI, aHNOHBI.
MexaHHu3M IMCCOLMALMN BELIECTB € PA3IMUHBIMU BUJIAMU XUMHUUYECKOH CBsI3U. CTENEHb TMCCOLMALINN.
CunbHble U crabble AIEeKTPOIHUTHI.

Peakuuu nonHoro ooMeHa. Y cioBus MpOTEKaHUs peakluii HOHHOTO 0OOMeHa, MOJIHbIE U COKpaIllEHHbIE

HOHHBIC YPAaBHCHUS pCaKHHﬁ. CBoiicTBa KHCJIOT, OCHOBaHUI U COJIEH B CBETE HpeI[CTaBJ'ICHI/Iﬁ 00
SHCKTpOJ'II/ITI/I‘-IeCKOI\/II JUCCOIIHMAIIN. KauecTBeHHEIC PCaKIM Ha NOHBI. ITonsatue o THuapOoJIn3C CoJIeit.

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMIICHHE C MOJICTISIMA KPUCTAJUTMIECKUX PEIIETOK HEOPTaHUIECKUX
BEIIECTB — METAJJIOB U HEMETAJUIOB (rpaduTa U aiMasa), CI0KHBIX BEIIECTB (XJIOpUAa HATPHS);
UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH peakIuy OT BO3JCHCTBUS pa3IMUHBIX (PAKTOPOB;
HCCIIEJOBAaHHE HJICKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, MTPOIIECCca JUCCONUAINH KHCIIOT, IEI0UeH U coneit
(BO3MOKHO HCIIOJIb30BAHNE BUICOMATEPHAIIOB); TPOBEJCHNE OIBITOB, MIUTIOCTPUPYIOIINX MMPU3HAKH
NPOTEKaHMs peakuii HOHHOTO oOMeHa (0Opa3oBaHUE 0Ca/IKa, BBICIICHUE ra3a, 00pa3oBaHUE BObI); OMBITOB,



HWIUTIOCTPUPYIOITUX TPUMEPBI OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ (I‘OpeHI/IC, pCaKknuu pa3jioKCHUH,
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 CTPOCHHA aTOMOB, XapaKTEPHBIC CTCIICHU OKHUCIICHU.
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, IIOJIYy4YCHUEC, IIPUMCHCHUC. I[eﬁCTBHC XJIOpa U XJIOpOBOAOPO/Jda HAa OpraHru3M
yeJioBeKa. BaxkHelmme XJIOPHUABI U UX HAXOXKIACHUC B IIPUPOJIEL.

OO0mas xapakrepucTika 31eMeHToB VIA-rpynnbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTEIIEHN
OKHCIICHHUS.

Crpoenne u GpU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOIHBIE MOAU(UKAITUH
KHCJIOPOJIa U cepbl. XMMUYECKHE CBOMCTBA cepbl. CepoBOAOPO, CTPOCHUE, (PU3UUECKHE U XUMUYECKUE
cBoiicTBa. OKCUABI Cepbl KaK MPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCiIoTa, GU3nIecKue 1
XMMHUYECKHE CBOICTBA (00IIME KaK MIPEeICTaBUTENS Kilacca KUCIIOT U crienuduyeckue). XuMu4ecKue
peaKuy, JIeXKaIlue B OCHOBE IPOMBIIINICHHOTO CII0C00a MoIydeHus cepHoil kucnotsl. [Ipumenenne. Comnn
CepHOMN KUCIJIOTHI, KAUeCTBEHHAs peakiys Ha cynb(ar-uoH. HaxoxaeHnue cepbl U €€ coeIMHEHUH B IPUPOJIE.

XUMHUYECKOe 3arps3HEHUE OKPYXKAoLIel cpelibl COETUHEHUIMU Cepbl (KUCIOTHBIE 10K/H, 3arps3HEHUE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeAOTBPAIICHHUS.

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

A30T, pacpocTpaHeHue B Ipupoie, PU3nYecKue U XuMuieckue ceoiictBa. KpyroBopot a3ora 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, €€ Moty4yeHue, (u3nueckrue u XMMUYecKue cBoicTBa (00IIMe Kak MpeACcTaBUTENS Kilacca KUCIOT U
cnenuduueckue). McnonpzoBaHue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAJIbHBIX yI00pEHUI.

XUMHUYECKOE 3arps3HEHUE OKPYXKAOLIEH cpelibl COEMHEHUAMH a30Ta (KUCIOTHBIE JOXKAU, 3arps3HEHUE
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-rpynibl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHUS.

VYrnepon, aluioTponHble MOAU(UKAIIMY, pacipOCTpaHEHHE B IPUPOAE, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa. Ancop6mus. KpyroBopot yriepona B npupojie. OKCHabl yriaepoaa, uX GU3ndecKrue 1 XUMUYECKHE
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 XUMHUYECKHE CBONCTBA, OJIy4eHHE U IPUMEHEHHE.
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, STAaHOJ, INIMIIEPUH, YKCyCHas KucioTa). Mx coctaB n xummuueckoe crpoenue. [lonarue o
OMOJIOTMYECKH BayKHBIX BEIIECTBAX: )KUpax, Oelikax, YriieBOAaX — U UX POJIH B KU3HU YeJIOBEKa.
MarepuanbHOE €TUHCTBO OPTaHHYECKUX U HEOPTAHNIECKUX COCTUHEHHA.

Kpemuuii, ero pusndeckue u XumMuyeckrue CBOMCTBA, ojyueHue u npuMeHenune. CoeMHEHNsI KpEMHUS B
npupoje. O6mue npeactasieHus o6 okcuae kpeMuusi(1V) u kxpemuueBoit kucinore. CHIIMKATHI, UX



UCIOJIb30BaHUE B OBITY, MEIMIIMHE, TPOMBIIUICHHOCTH. BaykHel e cTpouTebHbIE MAaTepUANIBl: KEPaMHKa,
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 HAOJIIOJCHUE IIPU3HAKOB UX POTEKAHUs; OIBITHI,
oTpakarolue pU3n4ecKue 1 XMMUYECKHE CBOMCTBA raJIOT€HOB U UX COCAMHEHUH (BO3MOMXHO HCIIOJIb30BaHHUE
BUJIEOMATEPHAJIOB); O3HAKOMJIEHUE ¢ 00pa3liaMu XJIOPUIOB (TalOr€HUA0B); 03HAKOMIIEHHE ¢ 00pa3LiaMu
cepsbl U €€ COeMHEHUAMH (BO3MOYKHO UCIIOJIb30BaHUE BUJIEOMATEpHAlIOB); HAaOI0A€HUE MTpoLecca
o0yIJIMBaHMs caxapa Mo AeHCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3y4YEeHUE XUMUYECKHUX
CBOWCTB pa30aBiIeHHON CEpHON KUCIIOTHI, IPOBEACHNE KaUeCTBEHHOM peakiuy Ha cylb(ar-1uoH u
HaOJI0ieHNe TPU3HaKa €€ IPOTEKAHUs; O3HAKOMIIEHUE ¢ (PM3NYECKMMHU CBOMCTBAMH a30Ta, Gpochopa 1 ux
COeIMHEHUH (BO3MOXHO HCII0JIb30BaHUE BUEOMATEPHAIIOB), 00pa3LamMH a30THBIX U (POCHOpHBIX
yoOpeHuii; noiaydyeHue, coOupanue, paclio3HaBaHUe U U3y4YE€HUE CBOMCTB aMMHUaKa; IPOBEICHHE
KayeCTBEHHBIX PEAKIMi Ha MOH aMMOHUS U (pocdaT-uoH U U3ydeHre NPU3HAKOB UX NIPOTEKAHUS,
B3aUMO/ICHCTBHE KOHLIEHTPUPOBAHHON a30THOW KUCIIOTHI C ME/IbIO (BO3MOXHO MCII0JIb30BaHUE
BUJIEOMATEPHAJIOB); U3yYCHHE MOJIeNIel KpUCTAJUIMYECKUX PELIETOK alMasa, 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-HOHBI U U3yYeHHE IPU3HAKOB UX MPOTEKAHUS;
03HaKOMJIEHHUE C MPOAYKLMEN CUJIMKATHON IIPOMBIIIJIEHHOCTH; PEILIEHUE dKCIIEPUMEHTANIBHBIX 3aJa4 110 TEME
«BakHeline HeMeTaJluIbl U UX COCIUHEHUS».

MeTauiibl M UX COeTMHEHUS

OO01mas XxapakTepuCTHKa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX MOJIOKEHUS B
[Tepuoanueckoii cucreme xumuueckux snemeHTo J. Y. MenzeneeBa u crpoenust aromoB. CTpoeHue
MeTauioB. MeTrayuinueckasi CBA3b U METAJNIMYECKask KPUCTAININYECKAs peIETKA. DIIEKTPOXUMUYECKUN P
HanpsoKeHUH MeTaioB. OU3nYeckue U XMMUYECKHe CBOCTBa MeTaluioB. O01Ire cCriocoObl MOTydYeHHs
MeTtasuioB. [loHATHE 0 KOPPO3UK METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBsl (CTajb,
YYT'yH, AIOPaTIOMUHUHN, OpOH3a) U MX IPUMEHEHHUE B OBITY U MPOMBIIUIEHHOCTH.

[Ilenouynbie MeTaibl: nosnoxeHue B [lepruonnueckon cucreme xumuueckux aineMeHToB J[. . Menzaeneesa;
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.

[IlenoyHO3eMeNnbHbBIE METaJNIbl MATHUH U KallbLIKi: TToNIokeHue B [lepuoanueckoit cucreMe XUMHUECKUX
anemenToB /. 1. MeHnzeneeBa; cTpoeHUE MX aTOMOB; HaX0oXkIeHHe B pupoje. Puznueckue u XuMUIecKue
CBOMCTBAa MarHus u Kaiblins. BaxHeimme coequHeHus Kanblus (OKCHI, TUIPOKCHU, COH). JKECTKOCTH
BOJIBI U CIIOCOOBI €€ yCTpaHEHUS.

Amomunuii: nonoxenue B [leproanueckoit cucteme xumudeckux 3neMenToB J1. V1. Menneneesa;
CTpPOEHHE aToMa; HaXOXKJeHue B pupoje. Ousnyeckrue 1 XUMUYECKHUE CBOMCTBA amtoMUHUSA. AMDOTEpHBIS
CBOWCTBA OKCHJIa U THAPOKCHUIA ATFOMUHUS.

Keneszo: monoxenue B [lepuonnueckoit cucreme xuMuueckux annemeHToB [. . MenneneeBa; crpoeHue
aToMma; HaxoxaeHue B npupoje. dusndeckrue 1 XUMUYECKUE CBOMCTBA xene3a. OKCUbI, TUIPOKCUBI U COJIH
xene3a(ll) u xxeneza(lll), mx coctas, CBOMCTBA U TIOJTyYCHHE.

XYUMUYECKUH IKCIIEPUMEHT: O3HAKOMIIEHUE C 00pa3llaMyi METAJIOB | CIIJIABOB, 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; MPOIIECCa TOPEHHUS JKeJe3a B KUCIOPOIe
(BO3MOYKHO HCIT0JIb30BAHUE BUJICOMATEPHAIIOB); IPU3HAKOB MTPOTEKAHNS KAYECTBEHHBIX PEaKLIUi HAa HOHBI



(Maruwms, KanbIus, aTFOMAHAS, IUHKA, sxene3a(ll) u xenesa(lll), mequ(ll)); nHabmroneHue u onucanue
MponeCcCOB OKpallIMBaHW IMJIAMCHHU MOHAMHA HATPUA, KAJIUA U KaJIbIUA (BO3MO)KHO HUCITIOJIB30BaHUEC
BUJICOMATEPHAJIOB); HCCIIeI0BaHUE aM(POTEPHBIX CBOMCTB IMIPOKCHIA ATFOMUHUS M THAPOKCHIA INHKA;
PCHICHUC SKCIICPUMCHTAJIbHBIX 3a4a4 I10 TEMC «Baxuelinme MeTaIbl U UX COCANHCHU)).

XuMHS 4 OKpYsKaIIas 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
XMMHYECKUX 0KOTaxX U OTpaBiaeHUsIX. OCHOBBI HKOJIOTMYECKONM IPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpYy>Karolen cpebl (mpenenbHas qonyctumas konentpamus semiects — [1JIK). Poias xumun B perienun
IKOJIOTHUECKUX TIPOOIIEM.

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

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 CCTCCTBCHHO-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, TaK 1
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, MOJICIIMPOBAHUE, U3MEPEHHE, MOJICTIb,
SIBJICHHE, TAPHUKOBBINA (D (PEKT, TEXHOJIOTHS, MaTSPHAIIBI.

®du3uKa: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAAHOAKTUBHOCTb,
MOJIEKYJIa, DIIEKTPUUYECKUH 3apsi/l, TPOBOJIHUKH, TOTYIIPOBOTHUKH, AUIIEKTPUKH, POTOIIEMEHT, BEIIECTBO,
Tesno, 00BhEM, arperaTHOe COCTOSIHHE BEIECTBA, a3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKas PeIIETKa,
CIIJIaBHBI, (1)H3H‘IGCKI/IC BEJINYNHBI, €IUHUIIBI I/ISMepeHI/If{, KOCMHNYECCKOEC HpOCTpaHCTBO, IIJTaHCTHI, 3Bé3)11)1,
Counnrne.

buonorus: porocunres, qpixanue, 6nochepa, SKocucTeMa, MUHEPAIbHBIE Y100PEHNS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

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



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3ydenue xumun B 8-9 Kiiacce HalpaBJIeHO HAa JOCTHKEHUE 00YYarOIIMMHUCS 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 CaMOTIO3HAHUS, 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 COBPEMEHHOT0 0OIIECTBA, CIIOCOOHOCTH 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 BOCIIMTAHMS

2) MMpEaACTaBJIICHHA O COUAJIBHBIX HOpMAax U NpaBujiax MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EOHO-UCCIIEJ0BATENbCKOM, TBOPUECKON U
APYTUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM 1€ TEIbHOCTH MPH BBIIIOJIHEHUU
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/IHlef/'I C IMO3UIMH 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 JIJIsi TOHUMAHHS CYITHOCTH 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 3HAHUHN 110 XUMHUH, 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(POPMAITMOHHBIX 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;

DopMHPOBAHHSA 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
aJIKOT0JIs1, HAPKOTHUKOB, KYpPEeHHs1), HEOOXOAMMOCTHU COOJIIOICHHSI TPABUII O€30IMaCHOCTH MPH 0OpaIleHHH €
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 IEATEIHHOCTH, B TOM YKCJIEC Ha OCHOBE MPUMEHEHUS IPESIMETHBIX 3HAHHUH 110 XUMUH,
OCO3HAHHOTO BHIOOPA MHINBUAYATLHOW TPAEKTOPUH MPOIOKEHHSI 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEIH; YCIIEITHOM
npodecCHOHATLHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHI; TOTOBHOCTH aJJaITUPOBATHCS B
npoeCCHOHATILHOM cpeie;

IKO0J0rH4ecKoro BOCIUTAHUS

9) 9KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHHS K IPUPOJIE KaK HICTOYHUKY KM3HU Ha 3eMiie, OCHOBE &
CYIIECTBOBAHWSI, MOHUMAHWMSI [ICHHOCTH 3I0POBOTO M 0€301acHOro 00pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPU PabOTe ¢ BEIICCTBAMH, a TAK)KE B CUTYAIIHSIX, YTPOKAIOIINUX 30POBBIO
W SKU3HH JIIOJICH;

10) criocoOHOCTH TPUMEHSTH 3HAHUS, TIOJTy4aeMbIe TIPH U3YYCHUH XUMUH, JUIsl PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpYXKaloIen MPUPOTHOMN CPeIoi, MOBBIIIEHUS YPOBHS SKOJOTUYECKON KYJIbTYphI, OCOZHAHMS
r7100aJIbHOTO XapakTepa 3KOJOrMYSCKUX MPOOJIeM U MMyTel UX PEIICHHsI TOCPESICTBOM METO0B XuMuu; 11)
HKOJIOTMYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCSA UM B IIO3HABATENIbHOM, KOMMYHUKATUBHOM U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeMeTHBIX pe3yabTaToOB BBIJCISAIOT 3HAYMMBIE 11 POPMHUPOBAHUS MEPOBO33PEHUS
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 (POPMUPOBAThH MIPEICTABICHHUE O LIEJIOCTHOM HayYHO! KapTUHE MUpPa, U YHUBEpCaJIbHbIE
yueOHbIe JelicTBUS (IT03HABAaTEIbHbIC, KOMMYHUKATUBHbIC, PETYJISTUBHBIE), KOTOPbIE 00ECIEYMBAIOT
(opMHpOBaHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY INIAHUPOBAHUIO U OCYLIECTBICHUIO YUeOHOM
JESTEIIBHOCTH.

MeTaHpCHMeTHHe pPE3yIbTaTbl OCBOCHUA 06paSOBaTeJ'H:>HOI7I MporpaMmsl 110 XUMHUH OTPAXKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba3oBbIME JIOTHYEeCKHMH JeHCTBUAMU

1) YMCHHUEM HUCIIOJIB30BATh HpI/IéMH JIOTUYCCKOT'O MBIIIIJICHUS ITPU OCBOCHUU 3HAHMUI: PAaCKpPbIBATH CMBICJI
XUMHUYECKHUX TTOHITHI (BBII[CJ'I}ITL HX XapaKTCPHBIC IIPU3HAKH, YCTAHABIIMBATE 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 XHUMHUYCCKUX BCUICCTB U XUMHUYCCKUX peaKuHﬁ; YCTaHABJIMBATHL ITPUYIUHHO-
CJICACTBCHHBIC CBA3U MCIKAY 00BbEKTaMU HU3YUCHUA; CTPOUTD JIOTUYCCKUC PACCYKACHUS (I/IHIIYKTI/IBHBIG,
ACAYKTHUBHBIC, 110 aHaHOrI/IH); JAC€JIaTh BBIBOJbI N 3aKJIIFOUYCHU A,

2) YMCHHUEM IIPUMCHSATDH B IIPOUCCCC MMO3HAHUA IMOHATHUA (HpeI[MeTHBIe u MeTaHpeI{MeTHHe),
CUMBOJIMYCCKHUEC (3HaKOBBIC) MOZCIIN, UCITIOJIb3YCMBIC B XUMHH, Hp606pa3OBBIBaTB IIUPOKO ITPUMCHACMBIC 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 BBISABJIATH U XapPAKTCPU30BATh CYIICCTBCHHBIC ITPHU3HAKU U3YyYaCMbIX
00BEKTOB— XUMHUECKUX BCIICCTB U XUMHNYCCKHUX peaKuHﬁ; BBISABJIATH OGIJ.[I/IC 3aKOHOMCPHOCTHU, NPUIHNHHO-
CJICACTBCHHBIC CBA3U U IIPOTUBOPCUUA B U3YIACMBIX MPOLECCAX U ABJICHUAX; IPCIJIaraTb KPUTCPHUU IJISA
BBIABJICHUA OTUX 3aKOHOMCpHOCTCﬁ n HpOTHBOpC‘IHﬁ; CaMOCTOATCIIbHO BBIGI/IpaTL CIoco0 pemicHuAd y‘-Ie6H01>i
3agavu (CpaBHI/IBaTL HECKOJIbKO BApHUAHTOB PCIICHUA, BBIGI/IpaTL HaunbOoJIee MOAXOISIIUM C y‘-IéTOM
CaMOCTOATCIIbHO BBIACIICHHBIX I(pI/ITepI/ICB);

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) npuoOpeTeHue onbITa MO IIAHWPOBAHUIO, OPTaHU3ALUH U TPOBEACHUIO YICHUYECKHX YKCIIEPHMEHTOB:
yMeHHEe HaOJII0JaTh 32 X0JI0M IMPOIIEcca, CAMOCTOSATENILHO IIPOTHO3UPOBATH €T0 Pe3yIbTaT, (POPMYIUPOBATH
0000IIICHNS ¥ BBIBOJIBI 10 pe3y/IbTaTaM MPOBEAEHHOTO OIBITA, UCCIICI0OBAHHMS, COCTABIIATH OTUYET 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 MOoco0us, pecypchl UHTepHETa); KpUTHUECKH OLICHUBATh MPOTHUBOPEUUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX ISl BHIIIOJHEHUS y4EOHBIX U O3HABATeNIbHBIX 33a/a4 OIpe-
JeNEHHOTO TUIIA; TPUOOPETEHUE OMBITa B 00JACTH UCIIOJIb30BaHUS HH(DOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpPOIl aKTUBHOTO MCIOJIb30BaHUS PA3IMYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh ONTUMAJILHYIO (pOpMY TpesicTaBiIeHHs] HHPOPMALIMK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMU, TuarpaMmmamu, IpyrumMu popmamu rpaduku 1 ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh M AaHATTU3UPOBATH B MIpOIecce YUeOHOM U NCCIIeIOBaTeNbCKON AeITeTbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIIICHHOCTH, CEJILCKOT0 X034HCTBA U TPAHCIIOPTA HAa COCTOSTHUE
OKpY’Karollel MPUPOIHON CPEJIbI;

YHuBepcaaTbHbIMH KOMMYHHKATHBHBIMH /IeiiCTBUSIMH

8) yMeHHEeM 3a/1aBaTh BOIIPOCHI (B XOJI€ TMAJIOTA H/HITH TUCKYCCHH) TIO CYIIIECTBY 00CYKIaeMOi TeMBI,
(bOopMyIHpPOBATH CBOM MPEATI0KEHUS OTHOCUTEIHHO BBIIOIHEHHUS MIPEUIOKCHHOM 3a/1a4H;

9) npuobpeTeHne ONbITa MPE3CHTAIIMHN PE3yIbTATOB BHITIOJIHEHHS] XUMUUECKOTO SKCIIEPUMEHTA
(;1abopaTOpHOTro OIBITa, TA00PATOPHOI pabOTHI O MCCIIEJOBAHUIO CBOUCTB BEILIECTB, YUEOHOT'O MTPOEKTA);

10) 3auHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMU MTO3HABATEILHON U MCCIIEIOBATEIhCKON
JesTeIbHOCTH MIPU PELICHUH BO3HUKAIOIUX Mpo0IeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTIIACOBAHUS
no3uuui (00cyxaeHns, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIMS COBMECTHBIX JeHCTBUI,
OTIpeJieNIeHUe KPUTEPHUEB 10 OIIEHKE KaueCTBa BHIMIOJIHEHHON paboTHI U 1p.);

YHuBepcaabHBIMH PeryisiTUBHbIMH 1€/ CTBUSIMH

11) ymMeHHEM CaMOCTOSATENHEHO ONPEEIATh IEH NeATeTbHOCTH, INIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITENLHOCTD, BEIOUpATh Hanboee
s dexTUBHBIEC CITOCOOBI peleHns YIeOHBIX U MO3HABATEIBHBIX 33]1a4, CAMOCTOATEIBHO COCTABIISITH HIIH
KOPPEKTUPOBATh MPEITI0KEHHBIN aITOPUTM I€UCTBUI MPU BBHIOJIHEHUH 33JaHUM C YUYETOM MOJTYyUECHUS
HOBBIX 3HAHUH 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TTOJYICHHOTO
pe3ynbTaTa 3asBJICHHON LEIH;

12) ymMeHHEM UCTIOJIB30BaTh U aHATM3UPOBATh KOHTEKCTHI, Mpe/jlaraéMble B YCIIOBHH 3aaHUH.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3ynbTaTOB MO OCBOCHUIO 00513aTEITLHOTO COIEPKaHUs, YCTAHOBIIEHHOTO JaHHOMN
MIpUMEpPHON pabodeil MporpaMMoii, BEIACISIOT: OCBOCHHBIE O0YYAIONINMICS Hay4HbIe 3HAHUS, YMEHUS U
CIOCOOBI IEUCTBHH, crielpUIECKUE TSl MPEIMETHON 00JacTH «XUMHS», BUIBI ACSITEIIBHOCTH 10
MOJTYYEHHUIO0 HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U
HOBBIX CUTYyalUsX.



[TpenMeTHBIE pe3yabTaThl OTPAKAIOT CPOPMUPOBAHHOCTDH Y O0YUAIOIIUXCS CIEAYIOIUX YMEHHI:

8 KJIACC

1) packpvieams cmbici OCHOBHBIX XUMUYECKUX TOHSITHI: aTOM, MOJICKYJIa, XHMHYECKUN 3JIEMEHT, IIPOCTOE
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 COCTMHEHUH, MOJISIPHBIN 00bEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTEIICHb OKUCIICHHS, XUMUYECKas Peaklus, KIacCU(PUKaIMsl PeakUil: peakuuu
COEIMHEHMS, pEaKLUU Pa3JIoKEHNUs, PEaKIIMK 3aMELLEHUS, peakliuu 0OMeHa, 3K30- U SHA0TEPMUYECKUE
peakiuu; TerioBoi 3¢pdekt peakuuu; sAPo aToMa, JEKTPOHHBIN CIIONW aTOMa, aTOMHAasi OpOUTallb, pajnyc
aTOMa, XUMHUYECKas CBS3b, [TOJIAPHAs U HEMOJIIpHAsl KOBAJICHTHAs CBSA3b, NIOHHAS CBSI3b, HOH, KATUOH, aHUOH,
pacTBOp, MaccoBast 10J1s BelllecTBa (MPOLIEHTHAsI KOHIIEHTPAlus) B pacTBOPE;

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

3) ucnonvzosamv XUMHYECKYIO CHMBOJIMKY JUIS COCTaBIICHUS (POPMYIT BELIECTB M YPABHEHUIT XUMHYECKUX
peaKuuii;

4) onpedensmb BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCANHCHUSIX; CTEIICHb OKHCIICHHS
AJIEMEHTOB B OMHAPHBIX COCTMHEHMSX; PUHAICKHOCTh BEIIECTB K ONPEeIEHHOMY KJIACCy COSAMHEHUH 110
bopmynaM; BUJ XUMUUYECKON CBSI3U (KOBAJEHTHAsl U MOHHAS) B HEOPraHMUECKUX COCTUHEHUSX;

5) packpvisame cmoicn [epuoandeckoro 3akona J[. M. MenmeneeBa: 1eMOHCTPUPOBATH TOHUMAHUE
NEPUOINYECKOI 3aBUCUMOCTH CBOMCTB XMMHUECKUX AJIEMEHTOB OT UX MosoxeHus B Ilepuoanueckoit
CUCTEME; 3aKOHOB COXPaHEHMsI MAaCChl BELIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHMUSI,
3aKOHa ABOTaJipo; OMMCHIBATh U XapaKTepH30BaTh Ta0In4HyI0 Gopmy [leproauueckoii cucteMsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATUS «rJaBHas noArpynna (A-rpynna)» u «rnodbouyHas 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, o0l11ee YUCII0 SJIEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CII0SM);

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

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

8) mpocnosuposams CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT X KA4ECTBEHHOTO COCTaBa; BO3MOKHOCTH
IIPOTEKAHNS XUMUUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSAX;

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 XMMUYECKOM peakiuu;

10) npumernsms OCHOBHBIE OTIEPALIUH MBICIIUTEIBHOM JEATEILHOCTH — aHAIIU3 M CHHTE3, CPaBHEHHE,
000011IeHIEe, CHCTEeMAaTH3AINI0, KIIACCU(PUKAIIHNIO, BBISIBJICHUE MPUUYNHHO-CIICICTBEHHBIX CBSI3EH — ISt
W3Y4YEHHUsI CBOMCTB BEIIECTB U XMMHUECKUX PEAKLIN; ECTECTBEHHO-HAYyYHbIE METO/IbI TO3HAHUS —
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 BBIOJIHEHUIO TA0OPATOPHBIX
XMUMUYECKHUX OIBITOB I10 MMOJYYEHUIO U COOMPAHHIO ra3000pa3HbIX BELIECTB (BOJOPOIa U KUCIOPOaa),
MIPUTOTOBJIEHUIO PACTBOPOB C OIpe/IeIEHHON MacCOBOM /10J1ei pacTBOPEHHOIO BELIECTBA; INIAHUPOBATh U
IIPOBOAUTH XUMUYECKHE IKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB IEI0YEN U KHCIOT C IOMOIIBIO



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

9 KJIACC

1) packpvieamb cmblci OCHOBHBIX XMMUYECKUX TIOHITUI: XUMUYECKUH JIEMEHT, aTOM, MOJICKYJIa, UOH,
KaTHOH, aHUOH, ITPOCTOE BELLECTBO, CII0AKHOE BELIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTEIIEHD
OKHCJICHHS, XUMUYECKasl peaKklusl, XUMUUYECKasl CBA3b, TEIIOBOM 3(h(PeKT peakunu, MoJib, MOJISIPHBIN 00BEM,
PacTBOp; AIEKTPOIUTHI, HEIJIEKTPOIUTHI, ITEKTPOIUTUYECKAS JUCCOIMALUS, PEAKIIMA HOHHOTO OOMEHa,
KaTaJln3aTop, XMUMUUYECKOE paBHOBECHE, 0OpaTUMbIe U HEOOpaTUMBbIE PEAKLIUU, OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJIEHHE, AJJIOTPOIIHS,
aM(pOTEepHOCTh, XUMHUECKasl CBSI3b (KOBAJIEHTHAsI, MOHHAs!, METAJUIMYECKas), KpUCTAJUIMUECKasl peléTka,
KOppO3Usl METAJIJIOB, CILIABBl; CKOPOCTh XUMHUUYECKON peaKkuy, IPEAEIbHO JOYCTUMAas KOHIIEHTPALHs
(ITIK) BemecTBa;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX TMOHATHH (CM. I1. 1) M IPUMEHSTH 3TU TTOHSTUS
IIPY OIIMCAHWHM BEIECTB U UX IPEBPAICHUN;

3) ucnonvzosamv XUMHYECKYIO CHMBOJIMKY JUIS COCTaBIICHUS (POPMYIT BELIECTB M YPABHEHUIT XUMHYESCKUX
peaKuuii;

4) onpedensimv BAICHTHOCT U CTEIICHb OKHUCIICHUS! XUMHUYECKHX DJICMEHTOB B COCAMHECHHSIX PA3IMIHOTO
COCTaBa; MPHUHAJIEKHOCTD BELECTB K ONPEAEIEHHOMY KJIacCy COEAMHEHUH 110 popMysiaM; BUJ XUMUYECKON
CBSI3U (KOBaJEHTHAs!, NOHHAs, METAJJIMYECKas) B HEOPraHMUECKUX COCTMHEHUSX; 3apsi/l HOHA TI0 XUMHUYECKOM
bopmyIie; xapakTep cpeabl B BOJHBIX PACTBOpaX HEOPraHMUECKUX COCTMHEHUH, TUIT KPUCTATUINIECKOM
PEIIETKY KOHKPETHOT'O BEILECTBA;

5) packpvisame cmoicn [lepuoandeckoro 3akona JI. . Meneneesa u 1eMOHCTPUPOBATh €r0 IOHUMAHHUE:
OIMCBIBATh U XapaKTepu3oBaTh TabanuHyro popmy Ilepronndeckoit cucteMbl XUMUYECKUX 3J€MEHTOB:
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
XapaKTepUCTHUKAMU CTPOCHUS aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB U 3aps siipa, 0011iee Yucio
3JIEKTPOHOB U pacHpeieNICHHe UX MO IEKTPOHHBIM CII0M); OOBACHATH 00IIMEe 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U X COCIUHEHUH B Mpeenax MajblX MEpHUOIOB U IIaBHBIX MOATPYIII C
Y4ETOM CTPOEHUS UX aTOMOB;

6) kraccuguyuposames XUMHUYECKUE JIEMEHTHI; HCOPTraHUYECKUE BEIIECTBA; XUMHUUECKHE PeakIuu (110
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TEMIIOBOMY AP PEKTY, 10 U3MEHEHHUIO CTETIeHeH
OKHCJIEHUSI XMMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzoeams (ONKCHIBATH) OOIIUE U CHEH(PUICCKIE XUMUYECKHE CBOUCTBA MTPOCTHIX U CIIOKHBIX
BELIECTB, TOATBEPK/1asi ONMCAHUE TPUMEPAMHU MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUH COOTBETCTBYIOILIMX
XUMHYECKUX PEAKIIUI;

8) cocmasnsame ypaBHEHHS dIEKTPOIUTUIECKON TUCCOLMAIIMN KUCIIOT, MIEI0YEH U COJIeil; MOTHBIE U
COKpalIEHHbIE YpaBHEHUS peaKIMii HOHHOTO 0OMEeHa; ypaBHEHUS PEaKIIHii, MOATBEP K IAI0IINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

9) packpwisams cywHOCHb OKUCIATEITHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUl TOCPEACTBOM COCTABICHHUS
3JIEKTPOHHOTO OajaHca 3TUX PEeaKIMi;

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

11) ebiuucsames OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYEO MAacChl BEIIECTB; MACCOBYIO JIOJTIO
XMMUYECKOT'0 3JIEMEHTA 10 (OpMYJIe COSMHEHUS; MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE; IPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peakiuu;

12) credosams mpaBuiIaM NOJTB30BAaHUSI XUMHUYECKOH MOCYI0M | JTa0OPaTOPHBIM 000PY/I0OBaHUEM, a TAKKE
IpaBUIaM OOpALEHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSAMM I10 BBITIOJIHEHUIO JJAOOPATOPHBIX



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

13) nposodums peakiuu, MOATBEPIKIAIONINE KAaUeCTBEHHBII COCTaB PA3IIMUHBIX BEIIECTB: PACIIO3HABAThH
OTBITHBIM 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 MBICIIUTECIBHON JCATEIILHOCTH — aHAJIU3 M CUHTE3, CPAaBHCHHE,
0000111eHIE, CUCTEMATH3AIINIO, BBISBICHHE TPUYMHHO-CIICICTBEHHBIX CBS3€H — Ui U3yUEHHsI CBOICTB
BEIIECTB U XUMUUECKHX PEaKIIHii; €CTeCTBEHHO-HAYyYHbIE METO/IbI IO3HAHUS — HaAOII0/IeHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



TEMATHYECKOE IIJIAHUPOBAHHUE

8 KUIIACC
Ne | HanmenoBaHue pa3eoB U TeM NPOrpaMMbl KosmnuectBo yacos JneKkTpoHHbIe (HH(POBLIE) 00pa3oBaTeJbHbIE Pecypehl
n/n
BCEro | KOHTPOJIbHbBIE NpaKTHYecKHe
padoTbl padoTsl
Paznen 1. IlepBoHavaabHbIe XHMHYECKHE TIOHATHS
1.1. | Xumust — BakHast 00,1aCTh €CTECTBO3HAHHS U MPAKTHYECKO¥ AesITeIbHOCTH YeJI0BEeKa 5 0 2 https://feom.edu.ru/ - «Poccuiickast 3eKTpoHHas
wkosarhttp://school-collection.edu.ru
"Xnmus. 8-11 xnacc. Buptyansnas maboparopust”
(http://www.alhimik.ru/News/chemlab/chemlab.htm)
1.2. | BemecrBa 15 2 0 https://leom.edu.ru/ - «Poccuiickast 35eKTpOHHAs
U XHMHYECKHE PeaKun wikonavhttp://school-collection.edu.ru
"Xumus. 8-11 knacc. Bupryanbhas nadopatopus”
(http://www.alhimik.ru/News/chemlab/chemlab.htm)
Hroro no pazaeny 20
Pasnen 2. BaxHeiimue npeAcTaBuTe M HEOPraHUYECKHX BeLIeCcTB
2.1. | Bosnyx. Kucaopon. [lousitue 06 oxcumax 5 0 1 https://leom.edu.ru/ - «Poccuiickast 35eKTpOHHAs
wikonavhttp://school-collection.edu.ru
"Xumus. 8-11 knacc. Bupryanbnas nadopatopus"
(http://www.alhimik.ru/News/chemlab/chemlab.htm)
2.2. | Bomopox. 5 0 1 https://leom.edu.ru/ - «Poccuiickast 3meKTpoHHas
IoHsiTHE 0 KACIOTAX U COJISIX mikonayhttp://school-collection.edu.ru
"Xumnst. 8-11 kmacc. Bupryansnas nadoparopus”
(http://www.alhimik.ru/News/chemlab/chemlab.htm)
2.3. | KosinuecTBeHHbIE OTHOIIEHUS B XHMHH 4 1 0 https://leom.edu.ru/ - «Poccuiickast 3eKTpOHHAS
mkonayhttp://school-collection.edu.ru
"Xumus. 8-11 knacc. Bupryanbhas nadopatopus"
(http://www.alhimik.ru/News/chemlab/chemlab.htm)
2.4. | Bona. PactBopsl. [lonsiTie 06 ocHOBaHHMSIX 5 0 1 https://eom.edu.ru/ - «Poccuiickast SMeKTpOHHAS
mkonayhttp://school-collection.edu.ru
"Xumnst. 8-11 knacc. Bupryansnas nadoparopus”
(http://www.alhimik.ru/News/chemlab/chemlab.htm)
2.5. | OcHOBHbIE KJIACCHI HEOPTAHMYECKHX 11 1 1 https://leom.edu.ru/ - «Poccuiickast a5eKTpoHHas
coeqnHeH i mkonayhttp://school-collection.edu.ru
"Xumus. 8-11 knacc. Bupryanbnas nadopatopus"
(http://www.alhimik.ru/News/chemlab/chemlab.htm)
HWtoro no pazaeny 30

Pasnen 3. [epuoanyeckuii 3axkon u [lepuoauyeckas cucreMa xumudeckux diemenToB JI. . Menjeneena.
Ctpoenue aToMoB. XumMuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHBIE PEAKIIHH




3.1. | epnognueckwuii 3axoH u Ilepuoanyeckas cucrema Xumuveckux iementoB JI. U. Menpene- | 7 0 0 https://leom.edu.ru/ - «Poccuiickast 35eKTpOHHAs
eBa. CTpoeHne aTomMa wkomarhttp://school-collection.edu.ru
"Xnmus. 8-11 xnacc. Bupryansnas maboparopust”
(http://www.alhimik.ru/News/chemlab/chemlab.htm)
3.2. | Xumnueckas cBsi3b. OKHCJIHTEIbHO-BOCCTAHOBHTEIbHbIE PeaKINH 8 1 0 https://feom.edu.ru/ - «Poccuiickast 3meKTpoHHas
wikonavhttp://school-collection.edu.ru
"Xumus. 8-11 knacc. Bupryanphas nadoparopust”
(http://www.alhimik.ru/News/chemlab/chemlab.htm)
Hroro no pazzeny: 15
PesepBHOe BpeMst 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 6
9 KJIACC
Ne | HanMeHoBaHMe pa3/eJIOB H TeM NPOrPaMMBbI KoamyectBo yacos DIeKTpoHHbIe (HH(PPOBbIe) 00pa3oBaTebHbIE Pecypchbl
n/n
BCEro | KOHTPOJIbHbIE MPaKTHYECKHE
padoTsl padoTsl
Pasgen 1. BemecTBo 1 XuMHYeCKHE peaKIuH
1.1. | IloBTOpeHue M yraydJieHne 3HAHNI OCHOBHBIX pa3/ieJioB Kypca 8 kiacca 5 1 0 https://feom.edu.ru/ - «Poccuiickast a5eKTpoHHas
wkonayhttp://school-collection.edu.ru
"Xumus. 8-11 knacc. BupryanbHas nadboparopust”
(http://www.alhimik.ru/News/chemlab/chemlab.htm)
1.2. | OcHOBHbBIE 3aKOHOMEPHOCTH XHMHYECKHX PeaKuuii 4 0 0 https://eom.edu.ru/ - «Poccuiickas 31eKTpoHHAs
mkounarhttp://school-collection.edu.ru
"Xumus. 8-11 kmacc. Bupryansnas maboparopus”
(http://www.alhimik.ru/News/chemlab/chemlab.htm)
1.3. | DnekTpoauTHyeckas qucconuanus. XuMH4YecKHe peakuiuu B pacTBOpax 8 0 1 https://feom.edu.ru/ - «Poccuiickast aeKTpoHHas
wkonayhttp://school-collection.edu.ru
"Xumns. 8-11 knacc. BupryanbHas nadboparopust”
(http://www.alhimik.ru/News/chemlab/chemlab.htm)
Hroro no pazaery 17
Paznen 2. HemeTaibl M HX COeIHHEHHS
2.1. | O6mas xapakTepucTHKa XUMIYecKHX 31eMenToB VIIA-rpynmst. Famorenst 4 0 1 https://feom.edu.ru/ - «Poccuiickast s1eKTpOHHAs
mkomarhttp://school-collection.edu.ru
"Xumus. 8-11 xmacc. Bupryansnas mabopatopus”
(http://www.alhimik.ru/News/chemlab/chemlab.htm)
2.2. | O0mas XxapaKTepuCTHKA XUMHYecKHX d1eMenToB VIA-rpynnsl. Cepa u eé 5 1 0 https://feom.edu.ru/ - «Poccuiickast 31eKTpOHHasT
coeMHeHHsI wkonayhttp://school-collection.edu.ru
"Xumus. 8-11 knacc. BupryasnbHas naboparopust”
(http://www.alhimik.ru/News/chemlab/chemlab.htm)




2.3. | O0mas XxapaKTepuCTHKA XUMHYECKHX J1eMeHToB VA-rpynnsl. A3or, pochop nux | 7 https://eom.edu.ru/ - «Poccuiickast s1eKTpOHHAs
coelMHEeHHsl mkomayhttp://school-collection.edu.ru
"Xumus. 8-11 xmacc. Bupryansnas maboparopus”
(http://www.alhimik.ru/News/chemlab/chemlab.htm)
2.4, | O6mas xapakTepucTHKA XHMHYECKHX 31eMeHToB |VA-rpynnsl. 8 https://feom.edu.ru/ - «Poccuiickast aneKTpOHHAs
Yriaepoa U KpeMHMIi U MX COeTMHEHMsI wkonayhttp://school-collection.edu.ru
"Xumus. 8-11 knacc. BupryansHas naboparopust”
(http://www.alhimik.ru/News/chemlab/chemlab.htm)
Hroro no pazaeny 24
Pa3nen 3. MeTa/L1bl H HX cOeIHHEHHS
3.1. | O6uue cBoiicTBa METALIOB 4 https://eom.edu.ru/ - «Poccuiickas >JIeKTpOHHAS
wkosayhttp://school-collection.edu.ru
"Xumus. 8-11 kiacc. Bupryansnas maboparopus”
(http://www.alhimik.ru/News/chemlab/chemlab.htm)
3.2. | BaxHeiiime MeTa/LIbI M HX COETHHEHHsI 16 https://feom.edu.ru/ - «Poccuiickast aneKTpoHHas
wkosayhttp://school-collection.edu.ru
"Xumus. 8-11 kiacc. Bupryansnas maboparopus”
(http://www.alhimik.ru/News/chemlab/chemlab.htm)
Hroro 1o pa3neny: 20
Pa3zgen 4. Xumus v okpy:kaouias cpeja
4.1. | BemecTBa 1 MaTepHaJbI B )KH3HA YeT0BEKA 3 https://eom.edu.ru/ - «Poccniickast 31eKTpOHHasT
mkosayhttp://school-collection.edu.ru
"Xumms. 8-11 kmacc. Bupryansras nmaboparopus”
(http://www.alhimik.ru/News/chemlab/chemlab.htm)
Hroro mo pazzeny: 3
PesepBHOe Bpems 4
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

8 KVIACC

Xumus. 8 kinacc/I"'abpuensu O.C., Octpoymos WN.T'., Cnaakos C.A., AKIIHOHEPHOE 00IIECTBO
«M3aarensctBO «IIpocBeieHne;

9 KJIACC

Xumus. 9 kimacce/I"abpuensu O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIHOHEPHOE 00IIECTBO
«M3narenbcTBO «lIpocBeenney;

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

8 KJIACC

Xumust. 8 kiacc. Yueonuk (aBropel O. C. ['abpuensH, U. I'. Octpoymos,
C. A. Cnankos).

Metonudeckoe nocooue. 8 kimace (aBropst O. C. 'abpuensa, U. I'. Octpoymos, 1. B. AkcéHoBa).

9 KJIACC

Xumus. 9 knacc. Yuebnuk (aBropsl O. C. I'abpuensia, 1. I'. Octpoymos,
C. A. Cnagkos).

MeTtoauueckoe nocobue. 9 kinacc (aBtopst O. C. I'abpuensn, U. I'. Octpoymos, 1. B. AkcénoBa).
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

8 KJIACC

https://feom.edu.ru/ - «Poccuiickast 3J€KTpOHHAS IIIKOJa»
http://school-collection.edu.ru

"Xumus. 8-11 knacc. Bupryanshas nabopatopus"
(http://www.alhimik.ru/News/chemlab/chemlab.htm)

9 KJIACC

https://eom.edu.ru/ - «Poccuiickas 31eKTpOHHAs IIIKOJIa»
http://school-collection.edu.ru

"Xumus. 8-11 knacc. BupryanbHas naboparopust”
(http://www.alhimik.ru/News/chemlab/chemlab.htm)



