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Ha 2023-2024 y4eOHblii TOx.
ITOACHUTEJIBHAS 3AIITMCKA

[IporpaMMa 1o XMMHHM Ha YpOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS COCTAaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3y/ibTaTaM OCBOCHHsS OCHOBHOW 0Opa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
obpasoBanus, mnpeactaBieHHbIx B DPI'OC OO0, a Takke Ha ocHOBe (denepanbHOM pabodeit
IpOrpaMMbl BOCIIUTAHHUS M C Y4€TOM KOHIICMIIMU TMPENoJaBaHusl y4eOHOro mpenmMera «XuMus» B
oOpasoBarenbHbBIX opranu3anusax Poccutickonr denepamnmm.

IIporpamma 1o xXumMuM Ja€T MpeACTaBICHME O LesaX, oOmeld cTpaTeruu oO0ydeHus,
BOCIIUTAHUSI M PA3BUTUS OOYyYalOIIMXCA CPEICTBAMH Y4eOHOrO IMpeaMeTa, YCTaHABIMBAET
00s13aTelIbHOE TPEAMETHOE COJEp:KaHue, MpeJyCMaTpUBACT pPACHpElesIeHHe €ro Mo Kiaccam u
CTPYKTYpUPOBAaHHE IO pazjielaM U TeMaM IporpaMMbl 110 XMUMMHU, ONPEAENseT KOJIUYECTBEHHbIE U
Ka4eCTBEHHBIC XapaKTEPUCTUKU COJEP)KaHMs, PEKOMEHAYEMYIO IIOCJIEI0BATENbHOCTh H3yYEeHUs
XUMHHM C Y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH OO0YyYaroluXcs, ONpelesisieT BO3MOXKHOCTH HIpeaMeTa AJs pealn3aluu
TpeOOBaHUI K pe3ysibTaTaM OCBOCHUsI OCHOBHOW 00pa30BaTeIbHOM MTPOrpaMMbl HA YPOBHE OCHOBHOT'O
obmiero oOpa3oBaHus, a Takke TpeOOBaHMN K pe3yiabTaraM OOy4eHMs XUMHMM Ha YpOBHE Iiesieit
U3y4eHHsI TIPEMETa U OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEILHOU NEATEIFHOCTH OOYYaromIerocs 1mo
OCBOCHMIO YUEOHOTO CO/IEP)KaHUsI.

3HaHUEe XMMHU CIYXHUT OCHOBOH JUIsl (DOPMHUPOBAHMSI MHUPOBO33PEHUS O0YYAIOLIErocs, €ro
IPEJICTAaBICHU O MaTepUaIbHOM €JIMHCTBE MHpA, BOXHYIO POJb HUrparoT (QopMHUpyeMble XUMHEN
IPEJCTaBICHNUs O B3aUMOIIPEBPAILEHUSAX PHEPTUU U 00 SBOJIIOLMHU BEUIECTB B MPHUPOJE, O IMyTAX
pelieHus ri100aabHBIX MPo0JIeM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — ChIPhEBOI, SHEPTreTHUECKOH,
MUILEBOH U 3KOJIOrMyecKkoil 6€30MacHOCTH, MPoOIIeM 3paBOOXPAHEHUS.

I/I3yquI/Ie XUMUH:

CIOCOOCTBYET peau3alui BO3MOXKHOCTEH ISl caMOpa3BUTHS M (DOPMUPOBAHUS KYIbTYphI JIMYHOCTH,
e€ oOmielt u GyHKIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B q)OpMI/IpOBaHI/Ie MBIIIJICHUS U TBOPYCCKUX CIIocoOHOCTEH 06yqa}onmxc;1, HaBBIKOB UX
CaMOCTOSITEILHOMI yqe6H0171 ACATCIIBHOCTHU, OSKCIICPUMCHTAJIBHBIX H HUCCICHOBATCIIBCKUX YMCHHﬁ,
H€O6XO)II/IMI)IX KakK B HOBCG)IH@BHOﬁ KH3HHU, TaK U B HpO(l)eCCPIOHaJIBHOI)'I JACATCIIBHOCTH,

3HAKOMHUT CO cCleUu(UKOH HAyYHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[EJIOCTHOIO B3IUIAJa Ha
€UHCTBO IIPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM JTAIllOM
B (hOpPMUPOBAHUH €CTECTBEHHO--HAYYHON T'PAMOTHOCTH 00YyJaroIInXCs;

crocoO0cTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
IpHUPOJIe, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30BaHUE 00YyJarOIINXCS.

I[aHHBIe HaIrpaBJICHHUA B O6y‘-IeHI/II/I XHMHH 00€CIIEeUUBAIOTCS CHCHH(I)HKOﬁ COJACPpKaHUA yqeGHoro
npeamera, KOTOpI)IfI ABJIACTCA NEAArorn4€CKu aAaliITUPOBAHHBIM OTPAXKCHHUEM 0azoBoi HAayYKH XUMHUH
Ha OHpeHeHéHHOM JTaIme e¢ Ppa3sBUTHUA.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHHs OpPUEHTHPOBAH Ha OCBOCHHUE
00y4aroIMMUCS CUCTEMBbl IEPBOHAYAIBHBIX IOHATUH XMMHUH, OCHOB HEOPraHMYECKOW XHMHUHU U
HEKOTOPBIX OTACIBHBIX 3HAYMMBIX OHSATHI OPraHuYeCKON XUMHH.



CtpyKTypa colep:kaHus IporpaMMbl IO XUMHUU C(OPMUPOBAHA HA OCHOBE CHUCTEMHOTO MOJAX0/a K €€
nzydyeHuto. CopeprkaHue CKIaJbIBACTCS U3 CUCTEMBI MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEILECTBE U
CUCTeMbl MHOHATHH O XUMHUYecKOl peakiuu. O0e 3TH CHCTEMbl CTPYKTYpHO OPraHHW30BaHbI IO
MPUHIUITY [TOCJIEI0BATENILHOIO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPECTABICHUN PA3HOTO
YPOBHSI:

— ATOMHO--MOJICKYJIAPHOT'O YYCHHA KaK OCHOBBI BCETO €CTCCTBO3HAHUSA,

ITepuoanueckoro 3akona [. . MenneneeBa kak OCHOBHOTO 3aKOHA XUMMUHU;

Y4CHUA O CTPOCHUU aTOMa U XUMHYICCKOMN CBA3U,

IPEeCTaBICHUIN 00 NIEKTPOIUTUYECKON TUCCOLMAIINN BEIIECTB B paCTBOPAX.

TeOpeTI/I‘IeCKI/IG SHAaHUA pacCMaTpHUBAOTCA HAa OCHOBC OMIIMPHUYCCKU ITOJYUCHHBIX W OCMBICIICHHBIX
(1)aKTOB, Pa3BHUBAKOTCA IMOCICAOBATCIIBHO OT OJAHOTO YPOBHSA K JPYroMy, BBIIIOJIHSIA Q)YHKHI/II/I
00BACHECHUSA U IMPOrHO3UpPOBaAHUA CBOﬁCTB, CTpOCHUA U BO3MOXKHOCTECH MMPAKTUYCCKOI'0 IIPUMCHCHUA U
IMMOJIYYCHHA U3YUACMbIX BCIICCTB.

OcBoeHue NporpaMMbl MO XMMHU CHOCOOCTBYET (DOPMUPOBAHHMIO MPEACTABICHUS O XHMHYECKOH
COCTABJISIIOLIEH HAYYHOM KapTHHBI MUPA B JIOTHKE €€ CUCTEMHOM NPUPOJIbI, IEHHOCTHOI'O OTHOLIEHUS
K Hay4yHOMY 3HAHHUIO U METOJaM IIO3HAHUS B Hayke. M3yuyeHue XuMuu NpoUCXOAUT C NPUBJICYCHUEM
3HaHWUN U3 paHee U3yYEHHBIX y4eOHbIX npeaAMeToB: «Okpyxaromuii Mup», «buonorus. 5—7 kiaaccsl» U
«®Dusuka. 7 Kiacey.

[Tpu M3ydyeHUU XUMHUH TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAYKHM Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTUYECKOW JEATEIbHOCTH YEJIOBEKAa M KakK OJHOro W3
KOMIIOHEHTOB MUPOBOM KYNIbTYpHI. 3a7auya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAHUW — BaXHEHUIIUX (DAKTOB, MOHATHUN, 3aKOHOB U TEOPETHUYECKUX TIOJOKECHUM,
JOCTYIHBIX 0000IIEHUI MHPOBO33PEHUECKOTO XapaKTepa, s3bIKa HAyKH, B MPUOOIIEHUH K HAyYHBIM
METO/IaM TIO3HAHMSI TIPH U3YUYEHUU BEIIECTB U XUMUYECKUX peakiuii, B GOPMUPOBAHUHU U PA3BUTUU
MO3HABATENIbHBIX YMEHUI U UX IPUMEHEHUU B yUeOHO-TT03HABATEIbHON U Y4eOHO-HCCIIeI0BATENbCKOM
JesATeTbHOCTH, OCBOSHUHU TTPaBUJI O€30MaCHOTO OOpAIleHHsI C BEIIECTBAMHU B MIOBCETHEBHON KU3HMU.

[Ipn m3yueHnn XUMHUM Ha YpOBHE OCHOBHOTO OOIIEro OOpa30BaHMS Ba)XHOE 3HAUYEHUE MPHOOpPETH
TaKue 1eJH, KaK:

— (dopMHUpOBaHHE HHTEUIEKTYaIbHO PAa3BUTOM JUYHOCTH, TOTOBOM K C€aMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHSTHIO PEIICHUN, CIOCOOHOM amanTHpOBaThCA K OBICTPO
MEHSIOIIUMCS YCIOBUSM KU3HH;

— HampaBIIEHHOCTh OOy4YEHUS] HA CUCTEMATHUYECKOe MPUOOIIEHUE O0YUYaAIOIUXCS K CaMOCTOSTENbHON
MO3HABATEIIbHOW JIEATEIbHOCTH, HAyYHBIM METOJIaM TIO3HAHUsA, (OPMUPYIONIUM MOTHBAIMIO H
pa3BUTHE CTIOCOOHOCTEN K XUMUM;

— obecrieyeHne yCIOBH, CIOCOOCTBYIOMIMX MPUOOPETEHUIO O0YYaIOIUMUCS OMBITa Pa3HOOOpPa3HOI
ACATCIIbHOCTH, IIO3HAHUS MW CaMOIIO3HaHHsI, KIIFOYEBBIX HABBIKOB (KJ'IIO‘IGBBIX KOMHGTGHHHﬁ),
UMEIOIINX YHUBEPCATbHOE 3HAYCHHE JUISl PA3JIUYHBIX BUIOB JIEATEIHHOCTH;

— (opmupoBanue o0meld (QyHKIMOHAIBHON M €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM YHCIE
YMEHUH OOBSCHATh W OLEHUBATh SIBJICHHUS OKPYXKAIOMIETO MHpA, HWCIOJIb3ys 3HAHUS H OIIBIT,
MOJTyYEHHBIC MPU U3YYCHUH XUMUHU, TPUMEHSTh UX MPHU PEIICHUN MPOOJIeM B TIOBCETHEBHOW KU3HU U
TPYAOBOM IESATEIBLHOCTH;



— (dopmupoBanne y oOyyaroummxcs TyMaHUCTUYECKUX OTHOIIEHUM, TOHMMAaHUS IIEHHOCTH
XUMHUYECKHUX 3HAHUN ISl BRIPAOOTKH IKOJOTUYECKH IIENIECO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOM
JIEATEIBbHOCTH B LEJISIX COXPAHEHHUsI CBOETO 370POBbs U OKPYKAIOIIEH IPUPOTHON CPENIbL;

— pa3BUTHE MOTHBAIMU K O0YYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHIO HAa OCHOBE
YCBOGHHSI OOIEYETOBEYECKHX IEHHOCTEW, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY mpodwis Hu
HAIpaBJICHHOCTH JajbHEHIEro 00y4YeHusl.

O61iee ynciio 4acoB, OTBEAEHHBIX IJIS1 U3YYEHUS XUMUU Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHusl,
coctaBisieT 136 dacoB: B 8 kiacce — 68 "acoB (2 yaca B HeAeno), B 9 kinacce — 68 vacoB (2 vaca B
HEJICTIIO).

3a ocHOBy pa0ouedi mporpaMMbl B3sATa HporpamMmma Kypca Xxumuu is 8-9 kjaccos
0011e00pa3oBaTeIbHBIX YIPSIKACHUHN, OMyOIIMKOBaHHAs m3aarenbcTBoM «lIpocsemenue» (COOpHUK
nporpaMM Kypca XuUMHHM K yueOHukam xumuu aBTopoB [.E.Pymsutnca, @.I.denpamana mis 8-9
KJIACCOB).

COJEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

IIpenmer xumun. Ponp XMMHM B KM3HM 4YeJOBEKa. XMMHS B CUCTeME HayK. Tena W BemiecTna.
®u3nyueckue CBOWCTBA BELIECTB. ArperarHoe cocrosiHue BeuecTB. [loHATHE 0 MeToAax MO3HaHUS B
xuMuud. Yucteie BemnecTBa U cmecu. CrocoObl pa3ieieHus: CMecei.

ATOMBI UM MOJEKYJIbl. XUMHYECKHE 3JeMeHThl. CHMBOJIbI XMUMHUYECKUX 3ieMeHTOB. IIpocteie u
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas popmysna. BageHTHOCTP aTOMOB XMMHUYECKHUX SJEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTB. OTHocHUTeNbHAsE aroMHass macca. OTHOCHUTENbHAs MOJICKYyJsipHas macca. MaccoBasi 10
XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH.

KomnuectBo BemiectBa. Monbs. MonsipHas mMacca. B3amMOCBSI3b  KOJIMYECTBA, MacChl W 4YHCIa
CTPYKTYPHBIX €IMHHII BelecTBa. Pacu€Tsl mo GpopmynamMm XUMHUYECKUX COCTUHEHUI.

dusndeckue U XUMUYECKHE SBIICHHS. XUMHYECKas peakius W e MpHU3HAKW. 3aKOH COXPaHCHHS
Macchl BEIIECTB. XUMHUYECKHE ypaBHeHHs. Knaccudukaius XUMHUYECKUX pPEakiuil (coenIuHEeHus,
pa3lioKeHus1, 3aMEeIEeHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCY/I0H, TIpaBUIaMHu pabOThl B JabopaTopuu 1 mpuémMamMu oOparieHus ¢
nabopaTopHbIM  000pyZOBaHHEM, W3y4YeHHE U ONHCaHue (PHU3UYECKHX CBOWCTB  00pa3ioB
HEOPTraHWYECKUX BEIECTB, HaOMOAeHNE (Pu3nuecknx (TUIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPaHUE
caxapa B CTyNKe, KUIIEHHE M KOHJEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKATMBAHHUE
MEJHOW TIPOBOJIOKH, B3aUMOJICMCTBHE MeJa C KHCJIOTOW) SBJICHUHN, HAONIOACHHUE W OMHCAaHUE
MPU3HAKOB MPOTEKAHMS XUMHUUYECKMX peakuuid (pas3ioxkeHue caxapa, B3aUMOJCHCTBUE CEpHOMU
KHUCJIOTHI C XJIOpuAoM Oapus, pazioxenue ruapokcuna meau (II) mpu HarpeBanuu, B3auMonaencTBre
xkenesa ¢ pactBopoM conu Meau (1), uzydenne cnocoboB pasieieHusi CMECeil: ¢ TOMOIIbI0 MarHUTA,
¢bunbTpoBaHUe, BBHIMApUBAaHUE, AUCTUIUIALUSA, XpoMaTorpadus, MPOBEIEHUE OUYHUCTKU MOBAPEHHOU
CoNlM, HaONIOJICHWE M OINHCAaHWE pPEe3YJIbTaTOB IMPOBEICHUS OIBITA, HWUTIOCTPUPYIOMIETO 3aKOH
COXPaHEHHMsI MaCChl, CO3aHNE MOJIETICH MOJIEKYJ (IIapOCTEPIKHEBBIX ).

BaskHeiinue npeacTaBUTEIH HEOPraHUYECKHUX BelleCTB



Bo3nyx — cmeck razos. CoctaB Bo3ayxa. Kucnopoa — anemMeHT U mpoctoe BemiecTBo. Haxoxxnenue
KHACJIOpo/a B Mpupoae, (HU3MYECKUe M XUMHUECKHEe CBoicTBa (peakuuu ropeHus). OKCHIBI
[Tpumenenue kucnopoaa. CriocoObl MONy4EHHUs KUCIOpOJA B J1a0OpPaTOpuu M MPOMBIIIICHHOCTH.
Kpyrosopot kucnopozga B mpupoze. O30H — aJutoTporiHas MOAu(UKaLUs KUCIOpOIa.

TennoBoil >3pPekT XuMHUecKol peakiuy, TEPMOXUMHUECKUE YPABHEHUS, 3K30- U SHIOTEPMUYECKUE
peakiuu. TomnmuBo: yroiab W MeTaH. 3arpsi3HEHHE BO3JyXa, YCWJIEHHWE MapHUKOBOro 3(ddexra,
paspylLIeHHE 030HOBOI'O CJIOSI.

Bomoponx — smemeHT M mpocToe BemiecTBO. HaxokaeHue Bojxopoja B Hpupoje, (u3MvecKue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOb! oTy4yeHus1. Kucinotel u comnu.

MossipHblil 00bEM ra30B. Pacy€rbl 10 XUMHUECKUM ypaBHEHHSIM.

®dusnueckue cBolicTBa BoAbl. Bona kak pacteopurens. PactBopsl. HacellieHHbIE M HEHACBIILEHHBIE
pactBopsl. PacTBOpuMOCTBE BemiecTB B Boac. MaccoBas noisl BewiecTBa B pacTBOpe. XUMHYECKHE
cBoiicTBa BoJbl. OcHOBaHus. Posib pacTBOPOB B IpUpPOJIE U B XKHU3HU deloBeka. KpyroBopoTr Bojbl B
npupoe. 3arpA3HeHNe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA PUPOJHBIX BOL.

Knaccudukanus HEOPTraHUYECKHX COCMHEHHIA. Oxkcupl. Knaccuduxanus OKCHUJIOB:
cojeoOpa3ymomue (OCHOBHbIE, KUCIOTHbIE, aM(poTepHble) U HecoseoOpaszyromue. Homenknarypa
OKCHJ0B. PU3NYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHue okCcuaos.

OcnoBanus. Kiaccudukauus ocHoBaHMif: HIENOYM M HepacTBOpUMBbIE OcHOBaHMs. HomeHkiarypa
OCHOBaHMU. PU3HYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryueHne ocCHOBaHUI.

Kucnotsl. Knaccudpukanus xucinor. Homenknarypa kuciaor. dusznuyeckue U XUMHUECKUE CBOHCTBA
kucnot. Psan akruBHoctu metaiuioB H. H. bekerosa. Iloyyenue kucnor.

Comu. Homenknarypa coneil. dusnuecknue u XuMudeckue cporcrsa coneil. [lomydyenue conent.
I'eneTndeckas cBs3b MEXKy KIaCCAMU HEOPIaHUYECKUX COCIMHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OINpe/CICHHE COJACpKaHUS KHUCIOpoAa B BO3AyXe, IOJNydeHHE, COOHpaHHe,
pacrio3HaBaHME€ U MH3Y4YE€HHE CBOWMCTB KHCIOpOZAA, HAOJIOJEHHE B3aUMOJEWCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBUS BO3HMKHOBEHMSI U IpEKpallleHUs TopeHus (Tmoxapa), O3HaAKOMIIEHHE C
o0pa3liaMu OKCHIOB M ONMCAaHUE UX CBOWCTB, MOJy4eHHE, cOOMpaHue, paclio3HaBaHUE M U3y4YeHHE
CBOICTB BoOJOpoJia (ropeHue), B3aumozeicTBue Boaopoga c¢ oxcuaoM wmeau (II) (BozmoxkHO
UCIOJIb30BaHUE BHJEOMAaTepHalioB), HaOdroJeHHEe O00pa3loB BEIIECTB KOJMYECTBOM | MOIb,
UCCIJIEJIOBaHHE OCOOEHHOCTEN PACTBOPEHHUS BELIECTB C Pa3IMYHON PacCTBOPUMOCTBIO, IPUTOTOBJICHHE
pacTBOPOB C OIPEACIEHHOW MacCOBOM [0JIEH PACTBOPEHHOIO BELIECTBA, B3aMMOJEHCTBHUE BOIBI C
MeTaJlIaMu (HaTpueM M KajibleM) (BO3MOXKHO HCIOJIb30BAaHUE BHUJEOMATEpPHANIOB), HCCIEAOBAHUE
00pa3lloB HEOPraHWYECKHUX BEIIECTB PA3JIMYHbIX KJIACCOB, HAOJIOJEHHE W3MEHEHHUs OKpacKu
WHAMKATOPOB B pacTBOpax KUCIOT M Ilejoyeil, m3yuyeHue B3aumojeicTBus okcuga meau (II) c
pacTBOPOM CEpPHOM KHCIOTBI, KHUCJIOT C MeTajjlaMHi, peakUUi HeHTpalu3aluu, I01y4YeHue
HEpPaCTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJHOTO METajla APYIMM H3 PacTBOpPA COJM, PEIICHUE
JKCIEPUMEHTANIBHBIX 3a1a4 110 TeMe «BaxxHenme KiIacchl HEOPraHUUECKUX COSAUHEHUNY.
Ilepuoauueckuii 3akoH u Ilepnoanueckas cucreMa xumudeckux djemenToB /I. M. Mennaeneesa.
Crpoenne atoMoB. XuMuueckasi ¢Bsizb. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[TepBble MOMBITKY KJIACCU(UKALINN XUMUYECKUX J1eMEeHTOB. [loHATHE O TpyIax CXOAHBIX 3JIEMEHTOB
(esoyHbIe M IIEJIOYHO3EMENbHBIE METalIbl, TaJOreHbl, WHEPTHBIE Ta3bl). DJEMEHThI, KOTOpbIE
00pa3ytoT aMm(pOoTepHbIE OKCUIBI U THAPOKCHIBI.

Ilepuonnueckuit 3akoH. Ilepumonnueckass cucremMa xumuueckux »dieMeHToB JI. . Menneneesa.
KopoTtkonepuoanast u jymmHHonepuoanas ¢Gopmsl Ileproanueckoil cucteMbl XUMHYECKUX 3JIEMEHTOB
. WN. Menneneesa. Ilepuonst u rpynmbl. DU3MYECKH CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB
NIEpHO/1a U TPYIIBI SJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX sjiep. M3oTonbl. DnekTponsl. CTpoeHHe 3JIeKTPOHHBIX 000JI0YeK
aTroMOoB mepBbIX 20 xuMuueckux dneMeHToB llepmommueckoit cuctemsl JI. WM. Menneneena.
XapakTepucTuKa XHMMHMUYECKOIO 3JIEMEHTA II0 €ro mnosnoxkeHuro B Ilepuonmueckon cucreme [l.
H. Meuneneena.

3aKOHOMEPHOCTH M3MEHEHMsI paauyca aTOMOB XUMHYECKMX DJIEMEHTOB, METAJUIMUECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U IEPHUOIAM.



3nauenue llepumogmueckoro 3akoHa W Ilepumoandeckol CHUCTEMBl XUMHUYECKHX HJIEMEHTOB IS
pa3BuTus Hayku U npakTtuku. [l. . Mennenees — yd€HbIN U TpaXIaHUH.

Xumudeckasi cBsi3b. KoBaseHTHas (TOJIsIpHAsT M HEMOJSAPHAs) CBsI3b. ODJIEKTPOOTPUIIATEILHOCTh
XHUMUYCCKHX dJIEMEHTOB. IOHHAS CBS3b.

Crenenb oOkucieHUsA. OKHUCIUTEILHO-BOCCTAHOBUTENIbHBIE peakuuu. IIpolecchl OKHUCIECHUS U
BOCCTaHOBICHHS. OKHCIUTEIN U BOCCTAaHOBUTEIIU.

Xumuueckuii IKcnepumenm:

U3y4eHHE OOpaslloB BEMISCTB METANIOB W HEMETAUIOB, B3aWMOJCHCTBHE THUIPOKCHIA IMHKA C
pacTBOpaMM KHUCJIOT U IIEJI0YEH, MPOBEICHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBHUTEIBHBIX PEaKIUi (TOpEeHUe, peaKIIuy Pa3I0KEeHUs, COSAMHEHUS ).

Mesxncnpeomemnuie ceasu

Peanmm3zanusi MEXNpEIMETHBIX CBA3CH IMPU M3YYEHUH XUMHHM B 8 KJIacCe€ OCYIIECTBISECTCS uepe3
UCIIONIb30BAaHUE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATUH, TaK W MOHSATHHA, SBIISIOIINXCS
CHUCTEMHBIMU JJISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mme ecTecTBEHHO-HAYYHbIC MOHSATHSA: Hay4YHbIA (DaKT, TUNIOTE3a, TEOPHUs, 3aKOH, aHAJU3, CUHTE3,
KJaccu(ukanus, MepruoUIHOCTh, HAOIIOIEHNE, YIKCIIEPUMEHT, MOJICTTMPOBaHUE, U3MEPEHUE, MO/ICb,
SIBJICHHE.

®dusnka: mMaTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, WU30TOIbI, PaJHMOaKTUBHOCTD,
MOJIEKYJIa, DJIEKTPUUECKUH 3apsij, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSHHE BEIEeCTBa, ras,
bu3nYecKue BeIUYNHBI, SAMHUIIBI H3MEPEHUS, KOCMOC, IIaHEeThI, 3BE3/1b1, COHIIE.

buonorus: ¢porocunres, neixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIC MIOPOJIBI, IMOJIE3HBIE HCKOMAaeMbIe, TOILIUBO,
BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XuMHUYeCKas peakuus

Ilepnonnueckuii 3akoH. Ilepuoauueckas cucrema xumuueckux dieMmeHToB J[. . Menneneesa.
Ctpoenue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB XMMHYECKHUX AJIEMEHTOB TMEPBBIX TPEX
MIEpUOJOB, KalMs, KaJIblMd U HUX COCAUHEHHW B COOTBETCTBUU C IIOJIOKEHHEM OJJIEMEHTOB B
[Iepnoanueckoi cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIBI XUMHUYECKOM CBSI3U. THUIBI KPUCTAIIIMYECKUX PEMIETOK, 3aBHCUMOCTD
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKH U BUJ1a XUMUYECKOH CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHMYECKHX BEIIeCTB. XMMHYECKHE CBONCTBA BEIECTB,
OTHOCSAIIMXCA K PAa3JIMYHbIM KJaccaM HEOPraHWYECKHUX COEAUHECHHUH, TEHETHYeCKas CBS3b
HEOPraHWYECKUX BELIECTB.

Knaccudukanuss XUMHUYECKHX pEaKIWid TO pPa3IMYHbBIM TMpHU3HAaKaM (MO YHUCITy W COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETUIOBOMY 3P EKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB, M0 OOpPaTMMOCTH, TI0 YYACTHIO KaTaau3aTtopa). DK30- U IHJAOTEPMUUYECKUE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTe 0 cKOpOCTH XUMHUYECKON peakmnuu. [loHsTHE 00 0OPAaTUMBIX U HEOOPATUMBIX XUMHUUYECKHUX
peakuusax. [loHsiTHE O TOMOT€HHBIX M reTeporeHHbIX peakiusax. [lonstue o karanmse. llonstue o
XHMHYECKOM paBHOBeCHH. DakTOphI, BIUSIONIME HA CKOPOCTh XMMHUYECKOM PEAKIHMH U TOJIOKECHHE
XAMHYECKOIO pPaBHOBECHSI.

OKuCINTEIIFHO-BOCCTAHOBHUTEIIHLHBIE peakuuu, 3JIEKTPOHHBIN OanaHc OKHUCIIUTEIILHO-
BOCCTAaHOBUTENbHOM peakunu. CocTaBiIeHUE YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
C MCIOJIb30BaHUEM METO/a JIEKTPOHHOTO OalaHca.

Teopust 3JIEKTPOIUTUUYECKON TUCCOLMAIMU. DJIEKTPOIUTHI M HEANEKTPOIUTH. KaTHOHBI, aHUOHBI.
MexaHu3M OUCCOLMAIIMM  BEHIECTB C Pa3IMYHBIMU BUJAMH XUMHYECKOW cBsizu. (CTeENeHb
mucconuaiuu. CUIIbHBIE U c1a0ble SJICKTPOIHTEHIL.



Peakiun noHHoro oo6mMeHa. Y cioBus NPOTEKaHUs PEAKIIMA HOHHOTO 0OMEHa, MOJIHbIE U COKpAIEHHbIE
MOHHBIE ypaBHEHHs peakuuii. CBOICTBa KHCIIOT, OCHOBAaHHMH M COJIEH B CBETE INpeICTaBlIeHUl 00
UIEKTPOIUTUYECKOH nucconuanuu. KauectBeHHble peakinu Ha HoHbL. [ToHsATHE O ruApOIN3E CONEH.
Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKUX BEILECTB — METAJIOB U
HeMmeTaiwioB (rpadura u anmmasa), CIIOKHBIX BEHIECTB (XJIOpUAA HATPHS), UCCIEOBAHNE 3aBUCUMOCTH
CKOpPOCTM XMMHUYECKOM peakUMu OT BO3JCHCTBHA pa3IUYHBIX  (aKTOPOB, HCCIEJOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEILECTB, IpOILECCAa IUCCOLMALMU KHUCIOT, LIEJIoOUYed M coJel
(BO3MOKHO HCIIOJIb30BaHME BUJIEO MATEPHAJIOB), IPOBEIEHHUE ONBITOB, WIIOCTPUPYIOIUX MPU3HAKU
IPOTEKaHUs peakuuil HoHHOro oOMeHa (0Opa3oBaHHE OCaJlKka, BbIIEIEHUE Ta3a, 00pa30BaHUE BOABI),
OIBITOB, WJUIIOCTPUPYIOLIUX IPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKLUil (ropeHue,
peaKkUMK pa3loXKEHUs, COEJUHEHHUs), PpAcClO3HAaBaHUE HEOPraHMYECKUMX BELIECTB C IOMOIIbIO
KaueCTBEHHBIX PEaKLUi Ha MOHBI, PEILICHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtaJuibl U UX COeJUHEHHUS

OOmass xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucineHus. CrtpoeHue U (U3MYECKHE CBONCTBA MPOCTHIX BELIECTB — TaJIOeHOB. XHUMHYECKHE
CBOIicTBa Ha ImpuMepe Xxjopa (B3aUMOAEWCTBHE C MeETaLIaMH, HEMETaUIaMM, ILIeJIo4YaMu).
XnopoBonopos. CossiHas KMCI0Ta, XUMUUYECKHE CBOMCTBA, MOIydeHue, puMeHeHue. JleiictBue xjiopa
U XJIOPOBOJIOPO/Ia HAa OPTaHU3M uelloBeKa. BaykHelre XJ10puibl U UX HaXOXKACHUE B IIPUPOJIE.
OOmas xapaktepucTuka 31eMeHTOB VIA-rpynnbsl. OCOOEHHOCTH CTpPOEHHsI aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CtpoeHne W (pU3MUECKHe CBOMCTBA MPOCTBHIX BEIIECTB — KUCIOPOJA U CEpHI.
AnnotponHbsle MOIUGUKAIMM KHCIOpOJa M cepbl. XMMHUYeckHe cBoiicTBa cepbl. CepoBomopon,
CTpoeHHE, (U3NYECKHUE U XUMHUYECKHe cBOMCTBA. OKCHIbl cepbl KaK IMPEACTaBUTEIN KHCIOTHBIX
okcusioB. CepHas KUCIIOTa, (pU3MUECKUE U XUMHUYECKUE CBOMCTBA (00IIMe KaKk IpeJCcTaBUTeNs Kiacca
KHUCIOT U creurpuyeckue). XUMHUECKUE pPEaKlUy, JEKallue B OCHOBE MPOMBIIUIEHHOrO crocoda
NIOJIy4EHUs] CEPHOM KHUCIOTHI. [IpuMenenue cepHoil kucnotel. Coau CEpHOM KUCIOTHI, KA4YECTBEHHAs
peakuus Ha cyabpar-uoH. HaxoxaeHue cepsl U €€ coequHeHU B pupojie. XUMHUECKOE 3arpsa3HeHHe
OKpY’Karollel cpesibl COeAMHEHUSIMHU cepbl (KMCIOTHBIE JIOXKIHU, 3arps3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €ro MPeAoTBPAIICHHUS.

OOmast xapakrtepucTuka 3j1eMeHTOB VA-rpynmbl. OcoO€HHOCTH CTPOEHHs aTOMOB, XapaKTepHble
CTENEHH OKHUCIEHHUS. A30T, pacHpoCTpaHEHUE B MNpHpoje, (PU3MUECKHEe U XUMHUYECKHE CBOWCTBA.
Kpyrosopotr a3ora B mpupoje. AMMHUAK, €ro (pu3nyeckue M XUMHUYECKHE CBOWCTBA, MOJy4YEHHUE U
npuMmeHenre. Cou aMMOHUS, UX QU3NYECKUE U XMMHYECKHE CBOICTBa, MpuMeHeHue. KauecTBeHHas
peakuys Ha MOHbI aMMOHHUSA. A30THasi KMCJIOTa, e€ MojlyueHue, GU3ndeckue U XMMUYeCKHe CBOICTBa
(o0mre Kak MpeACcTaBUTENs Kiacca KUCIOT H crienuduueckue). Mcmoap30BaHne HUTPATOB U COJICH
aMMOHHSI B KauyeCTBE MMHEPAJIbHBIX YA0OpeHHH. XUMHUYECKOe 3arpsi3HEHUE OKpYXKarollell cpeibl
COECIMHEHUSIMU a30Ta (KUCIIOTHBIE MOKIM, 3arps3HEHHE BO3/yXa, MOYBBI U BOJOEMOB). Docdop,
aJIoTponHble MoguduKauu gochopa, puzndyeckue U xumuueckue cBoiicrsa. Oxeua pochopa (V) u
dbocdopras kuciora, pu3nUecKkre 1 XUMHUECKUE CBOMCTBA, moiydeHue. Mcnonp3oBanue ¢ocdaToB B
Ka4eCcTBE MUHEPAJIbHBIX yI0OpEHUH.

OO6mas xapaktepuctuka 3jemMeHTOB [VA-Tpynmel. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
CTETIEHU OKHUCJIEHUS. YTIEepoj, aulOTPONHble MOIUGHUKAIMH, pPACIPOCTPAaHEHHWE B TPHPOJIE,
dusnueckue M XuUMHUUeckue cBoiicTBa. Ancop6buus. KpyroBopor yriaepoma B mpupone. Oxcumibl
yriepojaa, ux (pu3n4eckue U XMMHUYECKHE CBOMCTBA, JIEMCTBHE Ha HUBBIE OPTaHU3MBI, MTOJyYECHHE U
MpUMEHEHHe. OKOJIOTHYEeCKHEe TPoOIeMBbl, CBs3aHHBIE C oOkcugoMm yriaepoxa (IV), rumotesa
r7100aNbHOTO TMOTEIUIEHUS KIUMarta, MapHUKOBBIA 3¢ddexr. YronpHas Kuciora u e€ CoiM, HX
¢usznuecknue M XUMHUYECKHE CBOWMCTBA, MOJy4yeHHMe W NpuMeHeHue. KauecTBeHHas peakuusi Ha
KapOoHaT-MOHBL. Mcnonp3oBaHue KapOOHATOB B OBITY, MEAWIMHE, MPOMBIIIJIEHHOCTH H CEIbCKOM
XO34UCTBE.

[lepBoHauanbHbIe MOHATHS 00 OPraHUMYECKUX BEIIECTBAX KaK O COEAMHEHUSX yriepoja (MeTaH, 9TaH,
9TUJIEH, alleTWJIEH, 3TaHOJI, INIMLEPUH, YKCYCHas KHciaoTa). [IpuposHble MCTOUHUKHU YIJIEBOAOPOIOB
(yromp, NpUpPOAHBIA Ta3, HEPTH), NMPOAYKTHI HX MepepaboTku (OEH3WH), UX pPOIb B OBITY H
IPOMBIIIICHHOCTH. [ToHATHE 0 GMOTOrMUYECKH BaKHBIX BEIECTBAX: XKHUpax, OelKax, yriaeBoJax — U ux
pOJIN B )KM3HU YeoBeKa. MaTepruaabHOE EAMHCTBO OPraHMUECKUX U HEOPraHMYECKUX COCTUHEHUM.



Kpemunii, ero Qusnyeckue u XHUMHYECKHE CBOWCTBa, MoJydeHHe W mpuMeHeHue. CoenUHEHHs
KpemHus B mpupozae. OOmme mnperncrasieHus o0 okcuae kpemuust (IV) u kpeMHHEBOH KHCITOTE.
Cunukatel, UX UCIOJIB30BaHUE B OBITY, B IPOMBINIJICHHOCTU. BaxkHeillne cTpouTenbHble MaTeprabl:
KepaMHuKa, CTEKJO, IIEMEHT, OeTOH, ene300eToH. I[IpoGiieMbl 6€30MacHOTO HWCIOJIB30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydyeHue o0pa3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOM KHCIOTBI, IPOBEICHHE
KAUeCTBCHHBIX PEAKIMI Ha XJIOPHI-UOHBI U HAOIIOJACHWE NPH3HAKOB WX MPOTEKAHHUS, OIBITHI,
oTpaxamlue (U3NYECKUEe M XHUMHUYECKHE CBOICTBa TalloTEHOB M HUX COEIWHEHUN (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHANIOB), O3HAKOMJIEHHE C o00pa3lamMu XJOpUIOB (TaJIOT€HUIOB),
O3HAKOMJICHHE C oOpa3mamMu ceppl © e€ COCOUHEHUSMHU (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEpHUaNOB),  HaOMIOJeHHWe  mpolecca  OOyrauBaHusL — caxapa IO JelcTBUEM
KOHIICHTPUPOBAHHON CEpPHOM KHUCIIOTHI, W3yYEHHE XHMHUYECKHX CBONCTB pa30aBICHHON CEpHOii
KHUCJIOTBI, TMPOBEJCHUE KAueCTBEHHOW peakuuu Ha cyabdart-uoH U HaONIOJCHHE MpU3HaKa &
NPOTEKaHWs, O3HAKOMJICHHE C (U3MYSCKUMHU CBOMCTBaMH a3oTa, ¢ocdopa M HUX COCIUHCHHIA
(BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEpUaIoB), oOpa3lamMu a30THBIX M (QochOpHBIX yHnoOpeHuH,
MoJIy4eHHe, coOMpaHue, pacro3HaBaHUE U M3YYCHUE CBOMCTB aMMHaKa, MPOBEJICHUE KauyeCTBEHHBIX
peakiuil Ha UOH aMMOHHUS U (ocdaT-uOH U U3ydyeHHE MPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THOW KUCIOTHI C MEAbI0 (BO3MOXKHO HCIIOJIB30BAaHUE BHUICOMATEPUATIOB),
U3y4YeHHE MOJENel KPUCTAJUIMUECKUX PeIETOK anmasza, rpaduta, (QymiepeHa, 03HAKOMIICHHE C
MPOIIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U YCTPOMCTBOM
MPOTUBOTa3a, MOJy4YeHHe, COOMpaHue, paclO3HaBaHME M HW3YYEHHE CBOWMCTB YIJIEKHCIOTO rasa,
MIPOBE/ICHUE KA4YE€CTBEHHBIX pPEAKIMHA Ha KapOOHAT M CHUJIMKAT-MOHBI M H3y4Y€HUE NPU3HAKOB HX
NPOTEKaHUsl, O3HAKOMJIEHME C  MPOAYKIMEH  CHWIMKATHOM  IMPOMBIIIJIEHHOCTH,  pELICHUE
HKCIIEPUMEHTAIIbHBIX 3a/a4 10 TeMe «BaxkHeire HeMeTallJIbl U UX COCTUHECHHUS.

MeTta/libl M MX COCUHEHUS

OO0mas xapakTepUCTUKAa XHUMHUYECKHUX JJIEMEHTOB — METAJUIOB Ha OCHOBAHMHM HX TIOJOXXKEHUS B
[lepuonnueckoii cucteme xummuueckux sinemeHToB /. V1. MenneneeBa u crpoenus atomoB. CTpoeHue
MeTauioB. Metandeckas CBsI3b U METAJUTMYECKass KPUCTALTUYECKAs peIéTKa. DJIEKTPOXUMHUECKUI
psA HampsbKeHUH MeTaioB. Dusznueckne M XMMHUYECKHE CBOMCTBa MeTasioB. OOmue crocoOsl
MOJIy4eHUsS] MeTaJJIOB. [oOHSATHE O KOPPO3UH METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Cmnagsl (CTalb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIUICHHOCTH.
[llenounble wmetamibl: ToNOKeHUE B llepuonnueckoil cHCTEME XUMHUYECKHUX 3JIEMEHTOB JI.
N. MenpeneeBa, CTpO€HHUE UX aTOMOB, HAX0XJI€HHUE B TpupoJe. PU3nueckre 1 XMMUYECKHUEe CBOMCTBA
(Ha mpumepe HaTpus U Kaius). OKCUIBI U TUAPOKCUIIBI HaTpust U Kanus. [I[pruMeHeHHe IIeI0YHbIX
METaJJIOB U UX COEIMHEHUU.

[[{emroyHO3eMENBbHBIE METAJIBI MarHui WM KanblLMi: noyokeHue B Ilepumonnueckoir cucreme
xuMuueckux dsnemeHtoB JI. W. MenneneeBa, CTpoeHHME HX aTOMOB, HaXOXIEHUE B MPHUPOJIE.
dusndeckue ¥ XUMUYECKUE CBOMCTBA MarHusl M Kaiblus. BakHeimue coeqnHeHUsT Kaablins (OKCHI,
TUAPOKCHU, conn). JKECTKOCTH BOJBI U CIOCOOBI €€ YCTpaHEHUSI.

Amomunuit: onoxenue B llepuogmdeckoit cucteme xumudeckux snemeHToB . WM. Menneneena,
CTPOCHHE aToOMa, HaxOoXJeHue B mpuponae. Puznueckue U XUMHYECKUE CBOMCTBA aTIOMHHUSI.
AMdoTepHbIe CBONCTBA OKCHIA U THIPOKCHIA ATFOMUHHUS.

Kenezo: monoxenue B llepuonunueckoit cucremMe xumuueckux saemeHToB JI. WM. Menneneesa,
CTPOCHHE aToMa, HaXOXJACHHE B mpuponae. Pu3nueckne U XUMHUYECKHE CBOMCTBA keie3a. OKCHUbI,
ruapokcuabl U comu xenesa (II) u sxenesa (I11), ux cocras, cBoiCTBa U MOTyueHUE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C 0OpasllaMd METa/lIOB W CIUTaBOB, WX (DU3MUECKUMHU CBOWCTBAMH, H3yUeHHUE
pe3yabTAaTOB KOPPO3UH METALIOB (BO3MOYKHO HCITOJIb30BAaHUE BHICOMATEpPUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSL OKCUJIA KAIbIUs U HATPUs C BOAOM (BO3ZMOXKHO HMCIOJb30BaHUE BUACOMATEPUATIOB),
UCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, Mpollecca TOPEHHsS XKelle3a B KHCIOopojae (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), MPU3HAKOB NPOTEKAHUS KAueCTBEHHBIX pEaKUUid HAa HOHBI:
MarHusi, KajbIus, alfoMUHMS, IMHKa, xene3a (1) u xenesa (I11), meau (II), Habmronenne u onrcanue
MPOLIECCOB OKpAILIMBAHUS TJIAMEHW MOHAMHU HATpHUA, KalHs U KaJlbLMs (BO3MOXHO HCIOJb30BaHUE



BUJICOMATEpHUAJIOB), HUCCIeN0BaHHEe aM(OTEPHBIX CBONCTB THIPOKCHIA ATIOMHHMS U THAPOKCHIA
[IMHKA, pEIICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHellne MeTauibl U UX COSIUHEHUSD.
XuMHus 4 OKpY:Kamomas cpeaa

BemectBa n martepuanbsl B MOBCEJIHEBHOM KU3HM YellOBEKa. be3omacHoe MCHob30BaHUE BEIIECTB U
XUMHYECKHUX peakiuii B ObITy. [lepBasi moMoOIIb PU XUMUYECKUX 0KOTaX U OTPABIICHUSAX.
XUMHYECKOE 3arps3HEHUE OKpYXarollel cpeabl (mpenenabHas JOMyCTUMAasi KOHIICHTPALMs BEIIECTB,
nanee — [1/1K). Posib XuMuu B pelieHur SKOJIOTHIECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAJIOB, TOJIMMEPHBIE MaTEpUaJIbl).
Meosricnpeomemmnie ceazu

Peanuzanusi MeXNpeaIMETHBIX CBS3€M NMPU M3YYCHHUM XUMUU B 9 Kjacce OCYIIECTBIISIETCS 4epe3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHUN, TaK W TOHATHH, SBISIOLIUXCS
CHUCTEMHBIMU JJIsI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0mure ecTecTBEHHO-HAyYHbIE MOHSATHUS: HAy4HbIN (DakT, rUIoTe3a, 3aKOH, TEOPHS, aHAIHU3, CUHTE3,
KJIaCCU(UKALUS, TICPUOJANIHOCT, HAOTIOACHHE, IKCIICPUMEHT, MOICIIMPOBAHNE, H3MEPEHUE, MOJICITb,
SBIICHUE, TAPHUKOBBINA 3 (HEKT, TEXHOIOTHSI, MATEpUAJIbL.

®dusnka: mMaTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHUJ, U30TOIbI, PaAHMOAKTUBHOCTD,
MOJIEKYJa, DJIEKTPUYECKU 3apsj, MPOBOJHHUKH, MOJYIPOBOJHUKH, IUIIEKTPUKHU, (POTOIJIEMEHT,
BEIIIECTBO, TENO, O0OBEM, arperaTHOe COCTOSIHME BEIIECTBA, Ta3, pacTBOP, PAaCTBOPUMOCTb,
KpUCTAIJIMYECKasi penI€Tka, CIUIaBbl, (pU3MYECKHe BEIWYHHBI, €AMHULBI MU3MEPEHHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus:  ¢orocunres, npixanue, Ouochepa, dKocucTeMa, MHUHEpabHbIE  yIOOpEeHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpPaIbl, TOPHbIE MOPObI, MOJE3HbIE HCKOMIaeMbIe, TOIUIHBO,
BOJIHBIE PECYPCHI.

INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PE3y/IbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa30BaHMs JAOCTHTAlOTCS B
X0Jic OOy4YCHUs XUMHHU B CIMHCTBE Y4YCOHOW M BOCIHMTATEIILHOW IEATEIBHOCTH B COOTBETCTBHU C
TPAIUIIMOHHBIMH POCCHHCKUMH COLMOKYJIBTYPHBIMA W JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH,
NPUHATBIMH B OOIIECTBE MpaBWJIAaMH W HOPMAaMM TIOBEJCHUS W CIIOCOOCTBYIOT TpoIlieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIHATU3AIIUH 00YUYaFOIIIHXCSI.

JIMYHOCTHBIE PE3YJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTHUBHBIX I[CHHOCTHBIX OPHEHTAIMA W PaCIIMpPEHHUE OIMbITa JEATCILHOCTH Ha €€ OCHOBE, B TOM
YHUCIIE B YACTHU:

1) maTpUOTHYECKOTO BOCITUTAHHUS

IICHHOCTHOTO OTHOILICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY HACIIEIUIO,
MOHUMAaHMs 3HAYCHUS XMMHUYECKON HAYKH B JKU3HHM COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAIETh
JIOCTOBEPHON HH(OpMAIHei 0 MepeIoBbIX JTOCTHKEHHUSIX M OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOMN
XHUMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpPA U OOIIECTBA;

2) TPaXKIaHCKOTO BOCIIUTAHUS:

NpPEJCTaBICHUS O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B KOJUIEKTHBE,
KOMMYHHKATHBHOH KOMIIETCHTHOCTH B OOILICCTBEHHO IOJIE3HOW, Y4eOHOUCCIIEI0BATEIbCKOM,
TBOPYECKOM M IPYTUX BHIAX AEATEILHOCTH, TOTOBHOCTH K pa3HOOOPa3HON COBMECTHOM IEATCIHOCTH
NpU BBIOJHCHUN YYEOHBIX, MO3HABATCIBHBIX 3a7a4, BBIMOJHECHHM XUMHUYECKUX DKCICPUMECHTOB,



CO3/1aHUM y4eOHBIX ITPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHUIO U B3aUMOIIOMOILM B IPOLIECCE ITON
y4eOHOI N1esITeNbHOCTH, TOTOBHOCTH OLIGHUBATh CBOE IMOBEJIEHHE M MOCTYNKHU CBOMX TOBapHUIICH C
MO3ULMY HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIEACTBUN ITOCTYIIKOB;

3) LIEHHOCTH HAYYHOT'O ITO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XUMHUYECKOW PEaKIUHM, COOTBETCTBYIOILHE
COBPEMEHHOMY YPOBHIO pa3BUTUs HAYKM M COCTaBIIAIOLIME OCHOBY JUIS IIOHUMAaHHUs CYIIHOCTH
Hay4YHOH KapTUHBl MHpA, IPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS IPUPOBI,
B3aUMOCBS35X YEJI0BEKA C IIPUPOJHOMN CPEO, O POIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;
II03HABATEJIbHbIE MOTUBBI, HAIIPABJICHHBIE HA [10JyYE€HHE HOBBIX 3HAHUI 110 XUMHUH, HEOOXOIUMBIE 1151
OOBSICHEHUSI HAOJIIOJJaéMbIX HPOLIECCOB U  SIBJICHUH, IO3HABATENBbHOM, HWHMOPMALMOHHOW U
YUTATEIbCKON KYJIbTYPBl, B TOM YHCJIE€ HaBBIKOB CaAMOCTOSITEIbLHOM pabOThl C yuyeOHBIMU TEKCTAMH,
CIPAaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUYECKUMH CPEICTBAMU HH(POPMALIMOHHBIX TEXHOJIOTHH;
UHTEpeC K OOY4YeHHI0O M TMO3HAHMIO, JIOOO03HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMUI0, IPOEKTHOM M MCCIEN0BATENbCKON JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJICHHOCTH M YPOBHS 00yUeHHsI B JaJIbHEHIIIEM;

4) popmHpOBaHUs KyJIbTYPbI 30POBbSI:

OCO3HAaHUE LEHHOCTU JXU3HHM, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/10POBbIO, YCTaHOBKH Ha
3/10pOBBIH 00pa3 JKU3HU, OCO3HAHUE MOCIEACTBUN U HENPUSATHE BPEIHBIX MPUBBIYEK (YHIOTpeOIeHUs
QJIKOTOJII, HAPKOTHUKOB, KYpPEHHUs), HEOOXOJUMOCTH COOJIIOJICHHSI TpaBWI OE30MacHOCTH TIpHU
0OpalleHn! ¢ XUMUYECKUMHU BELIECTBAMH B OBITY U peaJIbHOM KU3HH;

5) TpyJI0BOTO BOCIIMTAHUS:

UHTEpeC K MPaKTUYECKOMY M3y4eHHIO Ipodeccuil U Tpyda pa3ludyHOro poja, yBakeHHE K TpyAy U
pe3yabpTaTaM TPYAOBOU JEATEIBHOCTH, B TOM YMCJIE Ha OCHOBE IIPUMEHEHHMS IPEIMETHBIX 3HAHUN 110
XUMHH, OCO3HAHHBIA BBIOOP HMHIMBHUIYaJIbHOM TPACKTOPUM IPOAOJDKEHHS OOpa3oBaHUS C Yy4ETOM
JUYHOCTHBIX MHTEPECOB M CIHOCOOHOCTHM K XHMMHM, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEMHOM NpodecCHOHANIBHOM JesATETbHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHMH, TOTOBHOCTh
aJIanTHPOBaThCs B MPo(ecCHOHAIBHOM Cpefie;

6) PKOJIOTHYECKOTO BOCTIUTAHHS:

9KOJIOTMYECKH 11€7IeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE €€
CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JI0pOBOrO M 0O€30macHoro obpasza >KU3HH, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (U3MUYECKOMY U TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IEHHOCTU
coOuro/ieHHs TpaBuil 0€30MacHOro MOBEAEHUs MpU paboTe C BEIIECTBAMHU, a TaKXKe B CUTYyalMsX,
YTPOXKAKOUIUX 30POBBIO U KU3HHU JIFOJIEH;

CIOCOOHOCTH NPUMEHSTh 3HAHMSA, IOJlydyaeMble NpPU H3YYEHUM XHMMUHM, A peleHus 3a7aad,
CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJHON CPENOM, MJI MOBBIIIEHUS YPOBHS SKOJOTHUYECKON KYJIBTYPHI,
OCO3HaHMsI TJI00AJILHOTO XapakTepa HKOJOTMYECKHX MpoOsieM M MmyTell X pelleHus MOCPeACTBOM
METO/I0B XMMMH, IKOJIOIMYECKOTO MBIIUICHUS, YMEHHs PYKOBOJICTBOBAaTbCSA MM B IO3HABaTEIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON MTPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX pe3ylIbTaTOB BBIICISIOT 3HAYMMBbIE AJs1 (POPMUPOBAHUS MUPOBO33PEHUS
oO1eHay4YHbIe TTOHATHS (3aKOH, TEOPHS, IPUHIIHI, TUTIOTE3a, ()aKT, CHCTEMA, MPOIIECC, SKCIIEPUMEHT 1
IPYTOE.), KOTOPhIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYyUHBIX Y4YEOHBIX MpEAMETax U TMO3BOJSIOT Ha
OCHOBE 3HAHMM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHHUE O IEIOCTHOW HAYYHOW KapTHHE
MUpa, U YHUBEpCcaJdbHbIe yueOHbIe ACHCTBHs (IO3HABATEIbHbIC, KOMMYHUKATUBHBIC, PETYISTHBHBIC),
KOTOphIe oOecreynBaloT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIbHOMY IJIAHUPOBAHUIO H
OCYILECTBIICHUIO YU€OHOH eATEIbHOCTH.

[To3HaBaTebHBIC YHUBEPCAIbHBIC YI€OHbIE TCHCTBUS
ba3oBrle jjornueckue nefcTBUA:



YMEHHMSI UCTIONIb30BaTh MPUEMBI JTOTMUYECKOr0 MBIIIICHHS IPH OCBOEHUH 3HAHHM: pacKpbIBaTh CMbICI
XUMHUYECKHUX TOHITUHN (BBIIEISTh HX XapaKTepPHbIE MPU3HAKY, YCTAHABINBATH B3AUMOCBSI3b C IPYTHUMH
MOHITUSMH), UCIOJIb30BaTh MOHATUS IJi1 OOBACHEHUS OTIENbHBIX (DAKTOB U SBICHUH, BBIOMpPATH
OCHOBaHUS W KPUTEPUU I KIACCU(PUKAIMU XHMHUYECKUX BEIIECTB W XUMHUYECKUX PEaAKIIHH,
yCTaHaBIMBATh NPUYUHHO-CIECTBEHHBIE CBA3M MEXAY OOBEKTaMU H3Yy4EHUS, CTPOUTH JOTHYECKUE
paccyxacHus (MHAYKTUBHBIC, ISAYKTHBHBIC, 10 aHAJIOTHUH), I€1aTh BHIBOIBI M 3aKITIOUYCHHS,

YMEHHE NpPHUMEHATh B TMpolecce TMO3HaHWS MOHATHUS (TPEeIMETHbBIE W  METalpeJAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENIU, HCIOIb3yeMble B XHMHH, NPeoOpa3oBHIBATh IHPOKO
IPUMEHSEMbIE B XHMHUU MOJEJIbHBIC MPEJICTaBICHUS] — XUMHYECKHH 3HAK (CHMBOJ DJIEMEHTA),
XuMH4Yeckas popmyra U ypaBHEHHE XMMHUUYECKOM peakluu — MpU pelIeHNH y4eOHO-I103HaBATEIbHBIX
3a/a4, ¢ y4€TOM O3THUX MOJCIBHBIX MPEICTABICHUIA BBISBISATh M XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU U3Y4YaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKHX PEaKIUi, BBISIBIATH OOIIKE
3aKOHOMEPHOCTH, MPUYMHHO-CJICCTBEHHBIC CBS3M M NPOTHBOPEYMS B HM3YyYaeMBIX IIpolleccax H
SBJICHUSIX.

ba3oBbie nccnenoBaTenbCKue qEHCTBUSA:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KauyeCTBE HMHCTPYMEHTA MO3HAHUSA, a TaKXKe B
KaueCTBE OCHOBBI Ui (DOPMHPOBAHHS THIIOTE3bI IO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

MPHOOPETEHUE OIBITA 0 TUIAHUPOBAHUIO, OPTaHU3AINH U TIPOBEJACHUIO YICHHUECKUX IKCTICPUMEHTOB,
yMeHHE HaOIoaTh 3a XOJOM TMpoIlecca, CaMOCTOSTEIbHO MPOTHO3HPOBATh €ro pe3ysbTart,
dbopMymupoBaTh 00OOIICHUS W BBIBOABI IO PE3yJIbTaTaM IPOBEIEHHOTO OIBITAa, HCCICIOBAHUS,
COCTaBIIATh OTYET O MpOeTaHHON padoTe.

Pa6ota c undopmarueii:

YMEHHE BBIOMpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH MHMOPMAIHMIO PAa3IUYHBIX BUAOB U (Hopm
NPEJCTaBICHUS, TOJYy4aeMyl0 W3 pa3HbIX HCTOYHHMKOB (HAYYHO-TIOMYJISIpHAS  JIUTEpaTypa
XUMHYECKOTO COJIepKaHMsI, CIPAaBOYHbIE TOcoOUs, pecypchl MHTepHeTa), KpUTUYECKH OIIEHHWBATh
MIPOTHUBOPEUNBYIO U HEJOCTOBEPHYIO HH(POPMAITHUIO;

YMEHHE TMPUMEHATh pa3jHuHble METOAbl M 3alpochl MPU TOHCKE U 0TOope uHbOpMaNUU HU
COOTBETCTBYIOIINX JAHHBIX, HEOOXOJUMBIX JUISl BBIOJIHCHUS YYEOHBIX W IMO3HABATEIBHBIX 3a/1a4
onpeAeNnéHHOr0 THIA, NPUOOpEeTeHHe ombiTa B 00JacCTH HCIOJIB30BaHHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAQJCHHE KYJIbTYpOW AKTHBHOTO HCIIOJIb30BAHUS Pa3THIHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY MpeAcTaBleHuss WH(OpMALIUN
U WUTIOCTPUPOBATH PEIIaeMbie 3a7add HECIOXHBIMH CXEMaMH, JHarpaMMaMH, TPYTUMU (hopmMamu
rpaduKy 1 UX KOMOMHALUSMY;

YMEHME UCIOJb30BaTh M aHAIM3UPOBATh B Ipoliecce Y4eOHOM M HCCleA0BaTENbCKON JesTebHOCTH
UH(GOPMAIIMI0O O BIUSHUHM MPOMBIIUIEHHOCTH, CEIbCKOTO XO34iCTBa M TPAHCIOPTa Ha COCTOSHUE
OKpY>Karoller MPUPOTHON CPEBI.

KoMMyHuKaTHBHBbIE YHHMBepcaabHble y4eOHbIe AeiicTBUSA:

YMEHHMsI 33/1aBaTh BOIPOCHI (B X0Jie Auayiora u (Wjin) AUCKYCCHH) MO CYHIECTBY 00CYXIaeMOM TEMBI,
(dbopMynHpOBaTh CBOM MPEATIOKEHNUS OTHOCUTEIIBHO BBIMOJIHEHUS MPEI0KEHHOM 3a/1auu;

YMEHUSI TIPENICTABIATh MOJNyYSHHBIE pE3YNIbTaThl IMO3HABATEIHHON JESTEIPHOCTH B YCTHBIX H
NUCbMEHHBIX TEKCTaX; JIeJIaTh MPE3CHTAIMI0 PE3yIbTaTOB BBITOJHEHHUS] XUMHUYECKOTO dKCIIEPUMEHTa
(J1abopaToOpHOTO OIBITa, JTAOOPATOPHOW pPabOTHI MO HCCIAEAOBAHUIO CBOWCTB BEIIECTB, YYEOHOTO
IIPOEKTA);

YMEHHUS y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAaMH B COBMECTHOW IO3HABATENBHON W
UCCIIEIOBATEIbCKON JIEATENILHOCTH NP PELICHUH BO3HUKAIOUIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX
UHTEPECOB M COIJIAaCOBAaHUS MO3UIMH (00CYXIeHHs, OOMEH MHEHHUSMH, «MO3IOBBIE IITYPMBD»,
KOOPJMHAIMS COBMECTHBIX JCHWCTBUI, ONpe/eleHne KPUTEPUEB MO OICHKE KauecTBa BBINOJIHEHHOMN
paboTHI U ApyTHE).

PeryasiTuBHBIC YHHBepCaJbHbIe y4eOHbIe 1eCTBHUA:



YMEHHE CaMOCTOATEIBHO ONPEHENATh LEId JACATEIbHOCTH, IUIAHMPOBAaTh, OCYLIECTBIIATS,
KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTU KOPPEKTHUPOBATh CBOIO JIEATEILHOCTh, BEIOMpPATh Hamboee
3¢ (deKTUBHBIE CIIOCOOBI pelIeHHs] y4eOHbIX M MO3HABATEJIBHBIX 3a/1a4, CAMOCTOSTEIBHO COCTABIAThH
WM KOPPEKTUPOBATh IPEUIOKEHHBIM AJIrOPUTM JEUCTBUM IIPU BBIIOJIHEHUU 3aaHUM C Yy4ETOM
IOJy4eHUsT HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M peakUusX, OLEHUBATh
COOTBETCTBHUE IOJYYEHHOI'O PE3YJIbTATA 3asBICHHOM LIEIM, YMEHUE MCIIOIb30BaTh U aHAIM3UPOBATH
KOHTEKCTBI, IIPEJIaracMble B yCIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIbTATbHI

B cocraBe mpeaMeTHBIX pe3yJIbTAaTOB MO OCBOCHUIO 00SA3aTEIBHOIO COAEP’KaHUsS, YCTAHOBICHHOTO
JAaHHOHM (enepanbHOM paboyeil MporpaMMoi, BBIIEISIOT: OCBOCHHBIE OOYHYAIOUIMMUCSA Hay4yHbIE
3HAHUS, yMEHUS U CIOCOOBI ACUCTBUH, crienupuIeckne uid MpeAMETHONH obmacTu «XuMHS», BUIBI
NEeSITeIbHOCTH 110 MOJYYEHHUIO HOBOT'O 3HAHMSI, €0 HHTEpIpETaly, IPeoOpa3oBaHUI0 U IPUMEHEHHUIO
B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalUsIX.

K koHiy oOydenust B 8 Kiacce mpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

e  PAaCKpBIBATh CMBICI OCHOBHBIX XUMUYECKHUX MMOHATUI: aTOM, MOJIEKYyJa, XUMHUUECKUN DJIEMEHT,
IIPOCTOE BELIECTBO, CJI0KHOE BELECTBO, CMECh (OAHOPOIHAS U HEOJHOPO/HAs), BAJIEGHTHOCTb,
OTHOCHUTEIIbHAs aTOMHAas W MOJEKYyIspHas macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHas
Macca, MaccoBasi J0Js XMMHUYECKOIO 3JIEMEHTAa B COEJAMHEHUHU, MOJIIPHBIA OOBEM, OKCHI,
KHCIJIOTA, OCHOBAHHE, COJb, JJIEKTPOOTPHUILATEIIbHOCTh, CTENEHb OKHUCICHHS, XHMHYECKas
peakiusi, KiacCUUKAIUs PEAKIUNA: Peaklnud COCAMHEHUS, PEaKI[UU Pa3JIOKEHUsS, PEaKIUU
3aMeIleHus, PeakIuu OOMeHa, 9K30- M DJHIOTEPMHUYECKHE peakIMH, TeIrioBoi 3ddekt
peakuuu, SApOo aTroMa, SJEKTPOHHBIM clo aroma, aTroMHass OpOWTalb, paguyc aroma,
XUMUYECKAsI CBSI3b, MOJISIPHAS. U HEMOJISIPHAS] KOBAJICHTHAS CBSI3b, MOHHAS CBSA3b, MOH, KATHOH,
AQHUOH, PACTBOP, MaccoBast 10Jis BeulecTBa (IIPOLIEHTHAs! KOHIIEHTpalKsl) B paCTBOPE;

e WUIIOCTPUPOBATH B3aHMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHH M NMPUMEHSATH 3TU MOHATUS
TP OMMCAHHUH BEIIECTB U MX MPEBPAIICHUI;

e HCIOJNB30BaTh XUMHUYECKYIO CHMBOJHKY JUIsl COCTaBJI€HHUS (POPMYJ BEIIECTB W ypaBHEHUH
XUMUYECKHUX PEAKLUN;

e ONpEIeNsITh BAJICHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETIEHb OKHCICHUS
AJIEMEHTOB B OMHApPHBIX COCAMHEHUSX, MPUHAIICKHOCTh BEIIECTB K OMpPENEIEHHOMY KIAcCy
coequHeHUN 1O ((dopMmynaM, BUJ XUMHUYECKOW CBS3W (KOBaJIGHTHAsT MW HMOHHAas) B
HEOPTaHWYECKUX COCTMHCHHUSIX,

e packpbiBaTh cMbica [lepumonunueckoro 3axoHa [J[. W. MenneneeBa: AeMOHCTpUPOBATh
MMOHUMAaHHWE TMEPUOINIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX AJIEMEHTOB OT UX TOJIOKEHUS
B Ilepuoamueckoil cucteme, 3aKOHOB COXpPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOTO YU€HUsl, 3aKoHa ABOTajpo;

e ONUCHIBATh M XapaKTepu30BaTh TaOmuuHyto ¢opmy I[leprmomudeckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB: pa3iinyaTh MOHATHS «TJaBHasg moarpymnma (A-Tpymnma)» u «moOovYHas MOoArpyrmmna
(b-rpymnmna)», Manble U OOJBIIME MEPUOJBI, COOTHOCUTH O0OO3HAUEHUS, KOTOPbIE MMEIOTCS B
tabnuie «llepuoandeckas cuctema Xumudeckux aneMenToB /. 1I. MenaeneeBay ¢ 4iCIOBBIMU
XapaKTePUCTUKAMU CTPOSHUSI aTOMOB XHMUYECKUX IJIEMEHTOB (COCTaB W 3apsj siapa, odiee
YHCIIO 3JIEKTPOHOB M pacHpeIesIeHHe UX M0 3JIEKTPOHHBIM CII0SM);

e KJIAacCU(UIIUPOBATH XUMHUUECKHE IIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUUECKUE PEAKITHH
(TI0 YMCITY ¥ COCTAaBY YYACTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEIJIOBOMY A PEKTY);

e  XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3TMYHBIX KJIACCOB,
MOJATBEPXKJas ONHMCAaHWE TPUMEpPaMH  MOJIEKYJISPHBIX  YpPaBHEHHUH COOTBETCTBYIOIIHX
XAMHYECKUX PEaKIUK;



MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX KauyeCTBEHHOTO COCTaBa,
BO3MO>KHOCTH IIPOTEKAHMS XUMHUECKUX MPEBPALICHUN B Pa3TUUYHBIX YCIOBUSX;

BBIUKCIISTH OTHOCUTEIBHYIO MOJIEKYJISAPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO JIEMEHTa 1Mo (opMylie COeITMHEHHS, MAacCCOBYIO JOJIIO BEIIECTBA B PacTBOPE,
MPOBOAMTDH PACcUEThI [0 YPABHEHUIO XUMUYECKOM peaKkiuu;

MIPUMEHSATH OCHOBHBIE OIE€paIliU MBICIUTEIBLHOMN JAEITEIbHOCTH — aHAJIM3 U CUHTE3, CPaBHEHUE,
0000111eHIEe, cUCTEMAaTH3aIUI0, KIIACCU(UKAIIUIO, BBISIBICHUE TPUUNHHO-CIIEACTBEHHBIX CBSI3Ei
— JUIsl U3Y4YEHHUS] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIUN, €CTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUS — HaONIO/IeHUe, HW3MEpEHHe, MOJICIUPOBAaHUE, OJKCIEPUMEHT (peayibHbIl U
MBICJICHHBIN );

CJIEIOBATh MPABUJIAM MOJIH30BAHUS XUMHUUYECKOU MOCYI0i U TaO0OPaTOPHBIM 000pPYIOBAaHUEM, &
TaKKe TMpaBuUjaM oOpalleHHuss C BEIIeCTBAaMU B COOTBETCTBHM C HMHCTPYKIHUSMH IO
BBITIOJTHCHUIO  JIA0OPATOPHBIX ~XHMHYECKUX OMNBITOB IO TMOJYYCHHUIO H  COOMpaHUIO
ra3oo0pa3HbpIX BeWIECTB (BOAOpPOJa U  KHUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
OnpeAesEHHON MacCOBOM JOJIEM pPAacTBOPEHHOrO BEUIECTBA, IUIAHUPOBATH MU IMPOBOIAUTH
XUMHUYECKHE IKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB INENIOYEH M KHCIOT C MOMOIIBIO
WHIUKATOPOB (JTakMyc, (heHonTanenH, METHIOPaHX U JIpyrue).

K koHumy ob0ydenus B9 kiacce mpeAMETHbIE pe3ysbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHATUN: XUMHUECKUN 2JIEMEHT, aTOM, MOJIEKYJIa,
UOH, KaTHOH, AaHHUOH, IpPOCTOE  BEIECTBO, CJIOKHOE  BELIECTBO,  BAJCHTHOCTb,
JJIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKHUCIICHUS, XUMHUYECKass peakLus, XUMHUYECKas CBs3b,
TETUIOBON A(PPEKT peakiiuu, MOJIb, MOJSIPHBIA 00BEM, PACTBOP, SIEKTPOIUTHI, HEITEKTPOIUTHI,
ANIEKTPOJIUTUYECKAsT JMCCOLMALUS, pPeaKlM HMOHHOTO OOMEHa, KaTalu3arop, XUMHYECKOe
paBHOBecHe, OOpaTHMble W HEOOpaTUMBbIE pEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuyu, OKHUCIIUTEIb, BOCCTAHOBUTENb, OKHCIECHHUE U BOCCTAaHOBIEHHUE, aJJIOTPOIIHNS,
aM(pOTEepHOCTb, XUMUYECKas CBA3b (KOBaJCHTHAsA, HOHHAs!, METAJUIMUECKast ), KpUCTAIIINYECKas
peIIETKa, KOppO3Usl METAUIOB, CIUIABBI, CKOPOCTh XMMMUYECKON pEaklHH, IPEeIIbHO
nonycrumas konuenTpanus I1/1K Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHH M IPUMEHATH 3TH TOHSATUS
IIPY ONMCAHHUU BEUIECTB U UX MPEBpAIlECHU;

UCIIOJIb30BaTh XUMHUUYECKYIO CHUMBOJIMKY JUIS COCTaBJIE€HUS (OPMYN BELIECTB M YpaBHEHUH
XUMUYECKHUX PEAKLUN;

ONpEACIATh BAJICHTHOCTh M CTENEHb OKUCICHHUSI XMMHYECKHX DJJIEMEHTOB B COCIMHEHUSX
Pa3IMYHOrO COCTaBa, MPHUHAJICKHOCTh BELIECTB K ONPEAECIEHHOMY KJacCy COEIMHEHHH IO
dopmynaM, BHJI XUMHYECKOH CBsSI3M  (KOBaJIeHTHAas, WOHHAs, MeETaJUIMYecKas) B
HEOpPraHMYECKUX COEAMHEHHUSX, 3aps] MOHA MO0 XHUMHUYecko (opmyie, XapakTep cpeabl B
BOJHBIX pacTBOpaXx HEOPraHWYECKUX COCOUHEHHMM, TUI KPUCTAUIMUECKOM PELIETKU
KOHKPETHOI'O BEIIECTBA;

packpbiBaTh cMbIci [lepuonmdeckoro 3akona Jl. M. MenzaeneeBa M J€MOHCTPUPOBATH €ro
MOHMMAaHUE: OMMCHIBATh U XapaKTepu3oBaTh TabnuuHyio (opmy Ilepuoanueckoit cucremsl
XUMHUYECKHX 3JIEMEHTOB: pa3iINyuaTh MOHATHUS «IJIaBHAs MoArpymmna (A-rpymmna)» U «nodoyHas
noarpynna (b-rpymnmna)», maneie u 00JbIIMe MEPUOJbI, COOTHOCUTH 0003HAUYEHUSI, KOTOPbHIE
UMEIOTCA B TEPUOJUYECKO Tabiuie, ¢ YMCIOBBIMU XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB
XMMHYECKHX HJIEMEHTOB (COCTaB U 3apsil AApa, 0OIIee YUCIO IEKTPOHOB U paclpeieieHue ux
1O DJEKTPOHHBIM CIJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB
JJIEMEHTOB U MX COCAMHEHHH B IpeleaaxX MaJbIX IEPUOJOB M IJIaBHBIX MOATPYII € Y4ETOM
CTPOEHHS UX aTOMOB;

KJIaccu(puIUpoBaTh XMMUYECKHE HIEMEHTHI, HEOPIraHUYECKHE BEILECTBA, XMMUYECKHE PEaKIIUU
(Mo YHMCIy M COCTaBy YYaCTBYIOIIMX B PEAKLUU BELIECTB, MO TermIoBoMy 3¢ddexry, mo
U3MEHEHUIO CTETIEHEH OKUCIIEHUS! XUMUYECKUX IEMEHTOB);



XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME M CHEHU(PUISCKUE XUMUYECKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, TOATBEp)KJIasi OINUCAaHHE TMPUMEPAMH MOJICKYJISPHBIX M HOHHBIX
YPaBHEHHIA COOTBETCTBYIOIINX XUMUYCCKHX PEaKIIHi;

COCTABJIATh YPABHEHHS JICKTPOTUTHUECKON TUCCOIMALINU KUACIIOT, IIEJIOUeH U COJIeH, MOTHbIe
U COKpami€HHbIC YpaBHEHHsS pEaKIWii HOHHOTO OOMEHa, ypaBHCHUS  PEaKIIHid,
MOJATBEPKIAIONIMX CYIIECTBOBAHWE TE€HETHUYECKOW CBS3M MEXAY BEIIECTBAMU PAa3IMYHBIX
KJIACCOB;

pacKphIBaTh  CYIIHOCTh  OKHCIIUTEIIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIHMHA  MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OaJlaHCa ATHX PEaKIni;

NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS, BO3MOXXHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B Pa3IMYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa 1Mo (opMyle COCITUHEHHS, MAaCCOBYIO JIOJIIO BEIECTBA B PAaCTBOPE,
NPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEAKIINU;

coOiroaaTh IpaBuiia MOJIb30BAHUSI XUMUYECKOM NOCYI0H U 1TaOOpaTOpHBIM 000pPYJOBaHUEM, a
TaKXe TpaBUIa OOpaIleHHsI C BEIIECTBAMUA B COOTBETCTBUH C MHCTPYKIUSMH TIO BBITIOJTHEHUIO
7a00paTOPHBIX XMMUYECKHX OIBITOB IO IMOJYYCHHIO M COOMPAHUIO Ta3000pa3HBIX BEUIECTB
(aMMHaKa U yrieKucioro rasa);

NPOBOJIUTHh PEAKIUH, TIOATBEPKAAIONINE KAYECTBECHHBI COCTaB PpA3IMYHBIX BEIIECTB:
pacrio3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OPOMHI-, HOAUI-, KapOoHaT-, ¢ocdar-, cuimkar-,
cynbdar-, THAPOKCUI-HUOHBI, KATHOHBI aMMOHHMS ¥ HMOHBl HM3YYCHHBIX METAJJIOB,
HPUCYTCTBYIOIIME B BOJHBIX pACTBOPaX HEOPraHMYECKUX BEIICCTB;

NPUMEHSITh OCHOBHBIE ONIEPAIIH MBICTUTEIBHON NEATEILHOCTH — aHAJIH3 U CHHTE3, CPAaBHEHHE,
000011IeHNE, CUCTEMAaTH3AINIO, BBISIBICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3CH — JIJISl U3y4YCHUS
CBOWCTB BEHIECTB M XHMMHUYECKHX PEAKIHMH, €CTECTBEHHO-HAyYHBIE METOJbl IO3HAHHUS —
HaOJr0IeHNe, H3MEPEHNe, MOJIETUPOBAHUE, SKCIEPUMEHT (peasIbHbI U MBICIICHHBIH ).



TemaTuueckoe INIAHUPOBAHHUE C ONPEaCICHUEM OCHOBHBIX BH/10B y'lCﬁHOﬁ ACATCJIBbHOCTH.

8 knacc

Ne [Paznesinl Koo [Koa [Koa XapaKkTepucTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH

1/ [IporpamMmbl |4ac | KOHTP [IpaK

LU [pador | pador

1 |OcunoBusie [56 |4 6 PasinuaTh npeaMeThl U3y4EHUs] €CTECTBEHHBIX HayK, IOHATUS
[TOHATHUSA AQTOM», «MOJIEKYJIa», «(XUMHUYECKUH JJIEMEHT)», KUOH», «4aCTHULA»,
X UMU U (HJEKCY», «KOIPPUITUCHTY, «CXeMa XUMUIECKON PEaKITHI,
(YpoBeHb «ypaBHEHHE XMMHUYECKOM peakuun». Habnronate cBoiicTBa
QTOMHO — BEILIECTB U X U3MEHEHUS B X0JI¢ XMMUYECKUX PEaAKIIUH,
MOJIEKYJISIPH (bu3MuecKre U XUMUYECKHE MPEBPAILlEHUs U3Y4aeMbIX BEIIECTB.
bIX YuuThCS IPOBOANUTH XUMUYECKUN dKciepuMeHT. McecnenoBarth
[IPE/ICTABIICH CBOICTBa n3y4yaeMbIx BemlecTB. CoOI0aaTh NpaBuiIa TEXHUKU
11i1) 0e3onacHocTH. OnpenesnsTh MPU3HAKH XUMUYECKUX PEaKIuii,

OTHOCUTEJIbHYIO0 aTOMHYIO MacCy M BAJICHTHOCTb 3JIEMEHTOB,
COCTaB MPOCTEHIIINX COCTUHEHHH 110 MX XUMHUYECKUM (HOPMYIIaM.
DuKCHPOBATH B TETPAIN HAOIIOAaeMbIE PU3HAKU XUMUYECKUX
[peaKuuid.

2 [[Tepmoguueck|6 - - KnaccudunupoBaTh U3y4eHHbIE XUMHUYECKHE SJIEMEHTHI U UX
Ml 3aKOH U coenuHeHusi. CpaBHUTH CBOWCTBA BEIIECTB, MPUHAJICKAIINX K
[EPUOIUYECK [Pa3HBIM KJIACCAM, XUMUYECKHE 3JIEMEHThI Pa3HbIX TPYIII.
ast cucremMa Y cTaHaBIMBaTh BHYTPU- U MEXKITPEIMETHBIC CBSI3U.

X UMUYECKHX DopmynupoBath nepuoandeckuii 3akon /.M. Menzaeneesa u

PIIEMEHTOB [pPaCKpBIBATh €r0 CMBIC. XapaKTEpU30BaTh CTPYKTYPY

1. 1. reproaudeckoi Tabmuipsl. Paznuuare nepuoasl, A- u b- rpymnimsl.

MeHneneena. OO0BACHATD (PU3NYECKUIM CMBICT MOPSIKOBOTO HOMEpa

CtpoeHune XUMHUYECKOT0 3JIEMEHTAa, HOMEPOB TPYIIBI U MEPUOA, K KOTOPHIM

aToma PIIEMEHT NPUHAUIEKUT B Iepuoanyeckoit cucreme .M.
MeHieneeBa; 3aKkOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB B
[peaesax Manblx nepuooB U A-rpynn. @opmyanpoBaTh
ONpeIeTICHUS TOHATUN «XUMHUUYECKHUI 3JIEMEHTY, «ITOPSAKOBBII
HOMEDPY, «MACCOBOE YUCIIO», «A30TOIBI», «OTHOCUTEIbHAS
ATOMHAsl Maccay, «3JIeKTPOHHAs! 000JI0UKay, «IJIEKTPOHHBIN CIIOI.
OnpenensiTb YUCIO NPOTOHOB, HEUTPOHOB, JIEKTPOHOB y aTOMOB
XUMHYECKHUX 3JIEMEHTOB, UCIIONB3YS MEPUOIUYECKYIO TaOIHILy.
CoCTaBIIATh CXEMBI CTPOEHUSI aTOMOB TEPBBIX 20 2JIEMEHTOB
[IepUOINYECKON CUCTEMBI JJIEMEHTOB. [[enaTh yMO3aKkItoueHue o
XapakTepe N3MEHEHHsI CBOMCTB XUMHYECKUX dJIEMEHTOB C
YBEJIMUYEHHUEM 3apsI0B aTOMHBIX sifiep. MccnenoBaTh CBOMCTBA
3ydaeMbIx BemecTB. HaOmronars pusnueckue u XumMuueckue
[IpeBpalIeHUs] U3y4aeMbIX BellecTB. ONUCHIBATh XUMUYECKHE
[peakiuu, HaOII0aeMbIe B X0/1€ SKCIIEPUMEHTA. Y4acTBOBaTh B
COBMECTHOM OOCYXJICHHH PE3yIbTAaTOB OMBITOB.

3 [Ctpoenne W4 1 - DopMyTHpPOBaTH OMPEICIICHUS TIOHATHIA «KOBaJICHTHAS
BEILECTBA. HETIOsIpHAS CBS3bY, «KOBAJEHTHAs MOJISIPHAS CBSI3bY, «MOHHAS
Xumudeckas CBA3b)», «CTENEHb OKUCICHUS, «QJEKTPOOTPULATEITIBHOCTb.
CBS3b. Ornpenenarb TUI XUMAYECKOM CBA3U B COETMHEHUSIX HA OCHOBAaHUU

XUMUYECKON (hopMymbl. OnpenensiTh CTENeHb OKUCICHUS
PIIEMEHTOB B coequHEeHMIX. COCTaBISITh (POPMYITBI BEIIECTB 110
CTENIEHU OKUCIIEHUS 21eMEHTOB. COCTABIISITh CPABHUTENBHBIE U
0000IIAIOIINE TAOTHUIIBI, CXEMBI.
MOBTOpeHHE |2
Toro: 68 5 6




Temarnueckoe mIaHupoOBaHuE § Kiacc

No Tema Kon KonTposibHbie [IpakTnueckue
4acoB
1 [TepBoHavasibHBIC XUMHYECKHUE | 23 2 2
IMOHSATHS
2 Kucnopon 5 1
3 Bogopon 6 1 1
4 Bona. Bogabie pacTBOpbI 5 1
5 KonnuecTBeHHBIE OTHOLICHHS | 6 1
B XMMHH
6 OcHOBHBIE kiaccel | 11 1 1
HEOPraHWYECKUX COCIMHEHUN
7 [lepuonnueckuii  3akoH U | 6
CrtpoeHue aToMa
8 Ctpoenue BelecTna. | 4 1
XuMu4decKas CBI3b
IToBTOpEeHUE 2
Bcero 68 6 6




TemaTnueckoe NJIAHMPOBAHME C ONPe/IeIeHNEeM OCHOBHBIX BUI0B Y4eOHO 1eATeJIbHOCTH.
9 kjacc

Ne
n/n

Pa3neinl
MPOrpaMMbl

Ko
4acoB

KoJ1
KOHTP
[pador

Ko
npak
padoT

XapaRTepnchca OCHOBHbBIX BUOB J€ATCJIBHOCTH

[loBTOpEHUE
8 K1

3

MHuorooopasue
XHMHUYECKHX
peakumi.

18

Knaccudunuposats xumuyeckue peakuuu. [IpuBoauth
[IPUMEPHI PEaKIIUU KaXXI0T0 TUTIA.

Pacrio3HaBaTh OKUCIUTEIBHO- BOCCTAHOBUTENIbHBIC PEAKIUU.
OnpenensiTh OKUCIUTENh, BOCCTAHOBHUTEIb, MPOIIECC
OKHUCJICHUS, BOCCTAHOBJICHHUSI.

Ha01r0/1aTh ¥ ONUCHIBATh XUMHUYECKHE PEAKITUH C TIOMOIIBIO
€CTECTBEHHOT'O SI3bIKA U SI3bIKA XUMUHU.

cciietoBaTh ¥ ONTUCHIBATH YCIIOBUS, BIUSIOIINAE HA CKOPOCTH
XUMHYECKON peaKIlnu.

[IpoBOAMTH TPYNTIOBBIC HAOIIOCHUS BO BpEMS TIPOBEACHHUS
TEMOHCTPAIIMOHHBIX OIBITOB.

Y4yacTBOBaTh B COBMECTHOM OOCYKICHHUH PE3YJIbTATOB
OTIBITOB.

COCTaBJIATh TEPMOXUMHUYCCKUC YPABHEHUS PEAKIIHIA.
Boruncnsate TemnoBoii 3(h(eKT peakiuu no ee
TEPMOXUMHUYECKOMY YPAaBHCHHIO.

O60011aTh 3HaHUS O PaCTBOPAX

[IpoBOANTH HAOIOICHHUS 32 TTOBEJICHUEM BEIIICCTB B
[pacTBOpax

DopMyTHUpPOBATE ONPEICTICHUS TTOHATH]

KOIEKTPOIHT, KHEITEKTPOIUTY,

KQICKTPOTUTHYECKAS JUCCOITAAITUS)

KOHKpeTH3upOoBaTh MOHITHE «UOHY», KKATUOHY, «KAHUOH)
cciienoBaTh CBOMCTBA PACTBOPOB AJIEKTPOJIUTOB
OnuceIBaTh CBOICTBA BEIIECTB

Co0roaTh IpaBuiIa TEXHUKH 0€30MMaCHOCTH.
XapakTepu30BaTh yCIOBUS TEUCHUS PEAKIUil B pacTBOpax
OnpenensiTh BO3SMOXHOCTh TPOTEKAHUS PEAKIIH HOHHOTO
oOMeHa

[TpoBOANTH TPYNTIOBBIC HAOJIOICHUS BO BPEMS OITHITOB
OO6cyxnath pe3yabTaTsl OOBSICHITH CYIIHOCTh PEaKIIni
MOHHOTO OOMEHa

Pacrio3naBath peakiuu HOHHOTO 0OMeHa COoCTaBISITh HOHHBIC
YpaBHEHUS peaKkuid

MHorooopasue
BeIIeCTB.
1.HemeTamibl

32

OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB HEMETAILIOB
B MaJbIX MEpUoOJaX U A-Tpymnmax. XapaKTepru30BaTh
XUMHYECKHE YJIEMEHTHI Ha OCHOBE MX ITOJIOKCHHUS B
[epHOINYECKOl cucTeMe U OCOOCHHOCTEN CTPOCHUS HX
ATOMOB.

OnuckIBaTh CBOMCTBA BEIIECTB B XOJI€ IEMOHCTPAITMOHHOTO U
TabopaTOPHOTO SKCIIEPUMEHTA.

Cobmo1aTh TeXHUKY Oe30macHoCTU. Pacrio3HaBaTh ONBITHBIM

[TyTeM COJITHYIO KUCJIOTY M €€ COJIM, OPOMUIbI, HOUABI.




2.Metasuibl

12

crionb30BaTh MpUOOPETEHHBIE 3HAHUS U YMEHUS B
[IPaKTUYECKOU IESITENBHOCTH U B MIOBCEIHEBHOM KU3HH C
[1e1b10 6€301acHOro 0OpalieHus ¢ BeleCTBaMU U
MaTepuataMu U 3KOJIOTHYECKH TPaMOTHOTO MOBEICHUS B
OKpY>Kalollen cpene.

BpI4KCIISITE MAaCCOBYIO JOJIKO PACTBOPEHHOI'O BEILIECTBA B
[pacTBOpE.

OrnpeaenaTb NPUHAJICKHOCTh BEIIECTB K ONPEICICHHOMY
KJIaCCy COEIMHEHUM.

ComnocTaBisTh CBOMCTBA pa30aBICHHON U
KOHLICHTPUPOBAHHOM CEpPHOM KHUCIIOTBHI.

3anuchIBaTh YPAaBHEHUS PEAKIIUN B 3JICKTPOHHO-UOHHOM BUJIE.
Pacrio3HaBaTh ONBITHBIM ITyTEM PACTBOPHI KUCIIOT, CYIbGUIDI,
Cynb(UTHI, CyTb(AaTHI.

ConocTaBisTh CBOMCTBA pa30aBICHHON U
KOHIICHTPUPOBAHHOHN a30THOM KUCIIOTHI, CBOMCTBA pochopHOI
1 YTOJIbHOM KUCIOTHI

Pacrio3HaBaTh ONBITHBIM ITYTEM aMMHUAK, PACTBOPHI KUCIIOT,
HUTpatT- U Qocdar- HOHBI, MOH AMMOHUS

Pacrio3HaBaTh OMBITHBIM ITYTEM YIJIEKUCIIBIN ra3, KapOoHAT —
IOHBI.

XapakTepru30BaTh METAIBI HA OCHOBE UX MOJIOKEHUS B
[EepPUOINYECKON CUCTEME U OCOOCHHOCTEH CTPOCHUS UX
aTOMOB. OOBSACHATH 3aKOHOMEPHOCTH U3MECHEHHS CBOHCTB
MeTasuioB 1o nepuony u B A-rpynnax. MccinenoBaTs CBOMCTBa
3y4daeMbIX BemecTB. OOBACHITH 3aBUCUMOCTD (PU3UUECKHUX
CBOMCTB METAJUIOB OT BUJIa XUMUYECKOH CBS3H MEXIY HX
ATOMaMH.

Jloka3piBaTh aM(POTEPHBII XapakTep OKCUAOB U THIPOKCHUIOB
anmomMuHMs U xenesa (I11).

CpaBHMBATh OTHOILLIEHUE U3YYa€MBbIX METAJUIOB U OKCHJIOB
METAJIOB K BOJIE.

CpaBHMBATh OTHOLLIEHUE THIPOKCUIOB HATPUS U ATFOMUHUS K
[pPacTBOpAM KHCJIOT U IIETOYECH.

Pacrio3HaBaTh ONMBITHBIM MyTeM TUapokcu — noHbl Fe (I)u
n)

Cobmo1aTh TEXHUKY 0€30MacHOCTH, MPAaBUILHO 00paIaThes ¢
XUMUYECKON TTOCYZI0M 1 TaO0OpaTOPHBIM 000PYI0BAaHUEM

IloBTOpPEHME

1Toro0:

68




Temartuueckoe rianupoBanue 9 kimacc

Ne Tema Kon Konrtposnbnsie IIpakTHueckue
4acoB

1 IToBTOpenue § kiacc 3 1

2 MHoroo6pa3ue xumuyeckux | 18 1 2
peakuuii

3 MHoroo6pasue BeniecTn 32 2 4
HewmeTansl

4 MHoroo6pasue BeniecTs 12 1 1
Mertamnisl

5

6

7

8
Bcero 68 5 7




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA

Cocmae yueono-memoouueckozo Komnjiekma:

1.

2.
3.

o &

o

Pym3utuc I'.E. Xumus: 8 ki1.: yue0. mis odmeobpa3oBar. Yupexaenuii / [.E. Pynsurtuc, @.I'.
®enpaman. — M.: IIpocsemenne. 2020

XuMus: 8 KII.: JIEKTPOHHOE IPUJIOKEHUE K YUEOHHUKY.

Pymsutuc I'.E. Xumus: 9 ki.: yue6. mas obmeodpazosar. Yupexaenuit / I'.E. Pymsutuc, ©.I'.
®enpaman. — M.: IIpocsemenne. 2020

XuMmust: 9 KIL.: SIEKTPOHHOE MPHUIIOKEHUE K YUCOHHKY.

I'apa H.H. Xumus: 3agaunuk ¢ «mmoMoniHukoM»: 8-9 kiaccel / H.H. I'apa. — M.: IIpocBemenue.
I'apa H.H. Xumusa. Paboune nporpammsl. Ilpeamernas nunus yuebnukoB I'.E. Pynsutuca,
@d.I'. Denpamana. 8-9 kmaccel/ H.H. I'apa. — M.: IIpocsenienue.

Pamenxuii A.M. Xumus: aunaktudeckuid marepwan: 8-9 ki / A.M. Pagenxuit. — M.:
[Ipocgemienue.

I'apa H.H. Xumus. Ypoxu: 8 xi. / H.H. I'apa. — M.: IIpocBemenue.

I'apa H.H. Xumus. Ypoku: 9 k. / H.H. I'apa. — M.: [Ipocemienue.

Cnucok numepamypul 01 y4aujuxca:
YyeOHuKH:

1.

2.

3.

Pymsutuc I'.E. Xumust: 8 kir.: yue6. s obmeodpaszosar. Yupexaenuii / [.E. Pymsuruc, @.I'.
®enpaman. — M.: IIpocsemenne. 2020
Pym3utuc I'.E. Xumust: 9 ki1.: yue0. mis oomeobpazosar. Yupexnenuit / [.E. Pymsurtuc, ©.I.
®enbaman. — M.: IIpocsemenue. 2020
INapa H.H. Xumus: 3agaunuk ¢ «moMmontHukoM»: 8-9 knaccel / H.H. I'apa. — M.: TIpocemenue.

Cnucox numepamypul 011 ne0az0208:

1.

2.
3.

o

11.

Pymsutuc I'.E. Xumus: 8 ki.: yae0. mis obmeobpaszosar. Yupexnaenuit / I.E. Pynsurtuc, ©.I.
®enpaman. — M.: [Ipocsenenue.

XuMus: 8 KII.: EKTPOHHOE IPUIIOKEHUE K YUCOHUKY.
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