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IHHOACHUTEJBbHAA 3AIINCKA

[Tporpamma o XMMUHU Ha yPOBHE OCHOBHOT'O 001Ier0 00pa3oBaHus pa3paboTaHa B COOTBETCTBHUH C:
- ®enepanbabIM 3aKOHOM OT 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccutickoit denepamum» (ctateu 12, 30);
- DexpepalbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM OCHOBHOIO OOIIEro 00pa3oBaHUs, YTBEPKACHHBIM IMpHKa3oM MUHHUCTEPCTBA
npocBenienus Poccuiickoit @enepanuu ot 31.05.2021 Ne 287 (¢ ©3MEHEHUSIMHU );
- ®enepanbHON 00pa30BaTENBFHON IPOTPAMMOI OCHOBHOTO 0011eT0 00pa3oBaHus, yTBEpKAEHHON IprUKa3oM MUHHCTEpCTBA pocBelieHus Poceniickoit
®enepanun ot 18.05.2023 Ne 370 (c u3MeHEHHSAMU, BHECEHHBIMU MpUKa3aMu MuHHCTepcTBa npocBenieHus Poccuiickoit @eaepanmu ot 09.10.2024 Ne
704, ot 08.10.2025 Ne 729, ot 10.11.2025 Ne 808);
- MenepanpHO paboyeil mporpaMmoll OCHOBHOTO 0O1Iero oOpa3oBaHus M0 yueOHOMY IpeaMeTy «Xumus» (1 8-9 kinaccoB, 0a30BbI ypOBEHB) (B
NeHCTBYIOIEH peaKInn);

- @enepanbHBIM IEpeYHEM YUEOHUKOB (B aKTyaJlbHOM peaKium);

- Ha OCHOBe (enepalibHON paboueil mporpamMMmbl BOCIUTAHUS M C y4ETOM KOHIENIMHM MpernojaBaHusi y4eOHOro mpeamera «XuUMHSI» B
oOpa3oBaTenbHBIX opranm3anusx Poccuiickoir deneparum.

[IporpaMma o xumMuu Aa&T NpeCTaBICHUE O LEIX, O0IIel cTpaTeruu 00yueHus, BOCIIUTAHUS M PA3BUTHSI 00YJaIOIIMXCS CPeICTBaMH Y4eOHOTO
npeaMeTa, YCTaHaBIMBAET O00S3aTeNIbHOE NPEAMETHOE COJep)KaHWe, MpelycMaTpUBaeT paclpeleleHne ero Mo KjaccaM M CTPYKTYPHpPOBAaHHE IIO
paszzmenaM M TeMaM MPOrpaMMbl [0 XUMHH, OMNpENeNseT KOJIMYECTBEHHBIE M KAdYeCTBEHHBIC XapaKTEPUCTHKU COJCPKAHUS, PEKOMEHIYEMYIO
[IOCJIEZI0BATEIBHOCTh M3YUYEHUS! XUMHH C Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€d, JIOTMKUM Y4eOHOro Ipolecca, BO3PAacTHBIX
ocoOeHHOCTeH O00ydJarolmuxcsi, ONpeAeseT BO3MOXKHOCTM TpeAMeTa Uil pealu3alud TpeOOBaHMH K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa30BaTeNbHON NMpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETr0 0O0pa30BaHHs, a Takke TpeOOBaHUM K pe3yJbTaTaM OOy4YeHMs] XMMUU Ha YpPOBHE Lenei
M3y4YEHUS MpeIMETa U OCHOBHBIX BUI0B Y4€OHO-IIO3HABATEIBHOM JeSATEIbHOCTH 00yUaroIIErocs o OCBOCHUIO yUeOHOTO COJIepKaHMUS.

3HaHME XMMMHU CIIY’)KMT OCHOBOM Ui (POPMUPOBAHUS MUPOBO33PEHUSI 00YYArOIIETrocs, €ro MpeAcTaBIeHUN O MaTepUaIbHOM €JUHCTBE MHUpA,
BaXHYIO pOJb UTparoT (OpMHUpyEeMble XMMHEH NpEeACTaBICHUS O B3aUMOINPEBPALICHUSAX SHEPTUU U 00 3BOJIIONMU BELIECTB B MPHUPOJE, O MyTIX
pereHust Ta00ambHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, YHEPTreTUUYECKOW, MHUIIEBOM M IKOJIOTHYECKOW O€301MacHOCTH,
po0JIeM 3/1paBOOXPAHEHHUS.

N3ydyenue xumuu:

CIOCOOCTBYET peaju3allMd BO3MOXHOCTEH sl CaMOpa3BUTHUA M (HOPMHUPOBAHMS KyJbTYpbl JHUYHOCTH, €€ oOmedl u (QyHKIMOHAIBbHOM
IrPaMOTHOCTH; BHOCHUT BKJIaJ B ()OPMHUPOBAHHME MBIIIJIEHHUS U TBOPUECKUX CMOCOOHOCTEM O0OydYaromuxcsi, HaBBIKOB UX CAMOCTOSITEILHOM y4eOHOM
JeSITeIbHOCTH, SKCIEPUMEHTAJIbHBIX M HCCIEI0BAaTEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B IOBCEJIHEBHOW >KM3HM, TaK M B IMPO(hecCHOHATBLHOU
NeSITeIbHOCTH; 3HAKOMHUT CO CIEeNU(UKON HAyYHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOIO B3IJIsSIa Ha €IMHCTBO MPHUPOJAbI U UEJIOBEKa,
SBIISICTCS OTBETCTBEHHBIM ATANOM B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH OOYYAIOIIMXCS; CIOCOOCTBYET (POPMHPOBAHUIO LIEHHOCTHOTO
OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOrMYECKOe 00pa3oBaHUe 00y4arOIINUXCsl.

JlaHHbIEe HampaBiieHUs] B 00yYeHHH XUMHUHU 00ecrieuynBaroTcs cenn(ukoi conepkaHusi yueOHOro mpeaMera, KOTOPBIN SIBIISETCS MeAarornuecku
a/IalITHPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XUMHH Ha OMPEeIEHHOM 3Tane e€ pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHWs OPUEHTHUPOBAH HA OCBOCHHE OOYYAIOIUMUCS CHCTEMbI MEPBOHAYATHHBIX MOHSITHI
XUMHUHU, OCHOB HEOPTAHUYECKOW XUMUHU U HEKOTOPBIX OTJACIbHBIX 3HAUUMBIX IOHATHI OPTraHUYECKOW XUMUMU.

CtpykTypa cofiep:KaHus MPOrpaMMbI IO XUMUU cPOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO Toxo/a K e€ u3ydenuto. Coqiep:kaHue CKIaIbpIBACTCs U3
CUCTEMBI MOHATUN O XUMUYECKOM 3JIEMEHTE U BEUIECTBE W CHCTEMBI MOHATUH O XUMUYeckoi peakiuu. O6e 3TH CUCTEMBbI CTPYKTYPHO OpraHU30BaHbI
I10 MIPUHLIMITY MOCJIEI0OBATEIILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN Pa3HOIO YPOBHS:

aTOMHO-MOJIEKYJISIPHOTO YYEHMSI KaK OCHOBBI Bcero ecrecrBo3HaHus; [lepmoamueckoro 3akona /. M. MenpaeneeBa Kak OCHOBHOIO 3aKOHa
XUMUH; YICHHUSI O CTPOCHUU aTOMAa U XUMHYECKOU CBSI3U; IPEIICTABICHUA 00 JICKTPOIIUTUICCKON JUCCOIUAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE AMIMPUYECKU MOJYUYEHHBIX U OCMBICIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT
OJIHOTO YpPOBHS K JIPYTOMY, BBIMOJHSS (QYHKIUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAaKTUYECKOTO MPUMEHEHUS U
MOJyYECHUS U3y4aEMbIX BEUIECTB.

OcBoeHHe MpOorpaMMbl MO XUMHUU CIIOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHHUS O XUMHUYECKOW COCTABISAIONICH HAy4YHOM KapTUHBI MUpa B
JIOTUKE €€ CUCTEMHOM MPUPOJbI, LIEHHOCTHOTO OTHOLIECHHMS K HAy4YHOMY 3HAHHMIO M METOJAaM IO3HaHUsS B Hayke. M3ydeHue XMMHHM MPOUCXOIHUT C
MpPUBJICYCHUEM 3HAHUM U3 paHee U3yYeHHBIX Y4eOHBIX peameToB: «Okpyskatomuit Mupy», «bruonorus. 5—7 kinacce» u «Dusnka. 7 Kiaacey.

[Ipy w3ydYeHWUM XUMHUU TPOUCXOAUT (HOPMHUPOBAHME 3HAHWKW OCHOB XHMHUYECKONM HAyKH KakK O0JIACTH COBPEMEHHOTO eCTECTBO3HAHWUS,
MPAKTUYECKON JEATEIILHOCTH YeJOBeKa M KaK OJIHOTO U3 KOMIIOHEHTOB MHPOBOM KyNIbTyphl. 3afada y4eOHOro MpeaMeTa COCTOUT B (hOPMUPOBAHUU
CUCTEMBI XUMUYCCKUX 3HAHUI — BKHEHIINX (DAKTOB, IIOHATUH, 3aKOHOB U TEOPETHUSCKUX TTOJIOKEHHH, TOCTYITHBIX 0000IIEHU MUPOBO33PEHIECKOTO
XapakTepa, si3blKa HayKd, B MPUOOLICHHMH K HAyYHBIM METOJaM IO3HAHUS MPH U3YYCHUU BEIIECTB U XUMHUYECKHX peakuuid, B (GOPMUPOBAHUU U
Pa3BUTUU TIO3HABATEIbHBIX YMEHUN W UX NMPUMEHEHHH B YYCOHO-TIO3HABATEIHHOM M y4eOHO-UCCIIEIOBATEIBCKON JEATEIbHOCTH, OCBOCHUU TPABUI
0e30MacHOro 00paIeHus ¢ BEIIECTBAaMH B IIOBCEHEBHOM KU3HHU.

[Ipu u3yyeHun XMMHUHM Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa30BaHUs BaXKHOE 3HAUCHUE MMPUOOPENH TaKue eH, Kak:

— (opmupoBaHUE WHTEIIEKTYyalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CcamMo0Opa3oBaHUIO, COTPYAHMYECTBY, CAMOCTOSTEILHOMY NPUHSTHIO
penieHni, CiocoOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSAM JKU3HHU;

— HampaBJICHHOCTh OOyUYEHHUS Ha CHCTEMaTHYeCKOe MPHOOIIeHne 00yUJaronxcs K CaMOCTOSATEIbHON O3HABATENIbHOM JIeATEIbHOCTH, HAYYHBIM
MeTOo/aM MOo3HaHusA, (OPMUPYIOIIUM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XMMUU,

— obecrieueHne yCcIoBUi, CIOCOOCTBYIONIUX MPHOOPETEHUIO O0YUYAIOITUMUCS OMBITA PA3HOOOPA3HOM AESITETbHOCTH, TIO3HAHUS M CAMOTIO3HAHUS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI ), UMEIOIUX YHUBEPCATbHOE 3HAUEHUE /TSl PA3JIMUHBIX BHIOB JIEATEILHOCTH;

— (dopmupoBanue o0meld (QpyHKIMOHAIBHON U €CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIE YMEHHH OOBICHITH M OLICHWBAThH SIBICHUS
OKPY’KaIOIIET0 MUPA, UCTIONB3YS 3HAHUS U OIBIT, MOJTYyYECHHBIE TIPH U3YYCHUH XUMHUH, TIPUMEHITh UX TIPU PEIICHUHU MTPOOJIEM B MOBCETHEBHON KU3HH H
TPYAOBOM JEATEIBHOCTH;

— (hopMupoBaHue y 00y4aIOMUXCSl TYMAaHUCTUISCKAX OTHOIICHUM, TTOHUMAHMS IIEHHOCTH XUMUYECKUX 3HAHUHU ISl BHIPAOOTKH DKOJIOTHYECKU
11e1eCO00Pa3HOTO MOBEACHHS B OBITY U TPYIOBOM JAESITEILHOCTH B LIEJISX COXPAHEHUS CBOETO 37J0POBBS M OKPY KAIOIIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTUBAIMH K O0OYYEHHIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE YCBOCHUS OOIICUETOBEYSCKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO ¥ HAMIPABICHHOCTH JAIBHEUIIIET0 00yUeHUSI.

OO6miee uncao 4acoB, OTBEAEHHBIX JUIsI M3YYCHHUS XMMHUHM Ha YPOBHE OCHOBHOTO OOIIero odpazoBaHus, cocTtaBiser 136 dacoB: B 8 kiacce — 68
gacoB (2 yaca B HeJIento), B 9 kiiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHa4yajbHbIC XMMHYECKHE IOHATHSA

[Ipenmer xumuu. Ponp XuMuu B KM3HM 4elloBeKa. XHMMHUs B cucTeMe Hayk. Tema u BemectBa. Pu3nuecKkue CBOMCTBA BELIECTB. ArperarHoe
coctosiHue BewecTs. [loHATHE 0 MeTO1aX O3HAHUS B XUMHH. YucThle BenecTBa U cMecH. CriocoObl pa3eseHUs CMECEH.

ATOMBI M MOJIEKYJIbI. XUMUYECKHUE 371EMEHTHI. CUMBOJIBI XUMUYECKUX IEMEHTOB. [IpocThie U CI0KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumnueckas ¢popmyna. BajgeHTHOCTP aTOMOB XMMMYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA cocTaBa BewllecTB. OTHOCHTENIbHAs aTOMHas Macca.
OTtHocuTenbHAas MOJIEKYJIIpHAs Macca. MaccoBast 4011 XUMUYECKOTO 3JIEMEHTA B COCIUHEHUH.

KomnuectBo BemecTtBa. Monbs. MossipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl W 4YHMClIAa CTPYKTYPHBIX €IWHMI] BellecTBA. Pacué€rsl mo
bopMynaM XUMHUYECKUX COEITMHEHUH.

duznyeckue M XUMUYECKUE SIBJICHMs. XMMHUYECKas peakuuss U e€ NpU3HaKu. 3aKOH COXPAHEHUS MacChl BEIECTB. XUMUYECKHE YpaBHEHHS.
Knaccugukarus Xumruueckux peakuuil (CoeTuHeHNs, pa3IokKeH s, 3aMeLeHHsI, OOMEeHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHUMHYECKOH Mocy 101, mpaBuiaMu padoThl B JIaOOpaTOpUM U NMpuEMaMu oOpalieHus ¢ 1a00paTOpHbIM 000pyI0BaHUEM, U3yUYEHUE U
onucaHue (pU3NYECKNX CBOWCTB 00pa3lloB HEOPraHWMYECKHX BEIIECTB, HaOMoaeHNE (hU3NYECKHUX (IIaBJICHHE BOCKA, TasHUE JIbAA, PAaCTHpAaHUE caxapa B
CTYIKE, KUTIEHHUE ¥ KOHIEHCAIHsI BOAbI) U XUMUYECKUX (TOPEHUE CBEUH, IPOKATMBAHUE MEIHOM MTPOBOJIOKH, B3aUMO/ICHCTBHE MeJla C KUCIOTON) SIBIICHUH,
HaOJIOICHNE W ONMKMCAHWE MPHU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3joKeHue caxapa, B3auMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPUAOM Oapws,
pasznoxxenue ruapokcuaa Meau (II) mpu HarpeBaHuu, B3aumojeiicTBue xene3a ¢ pactBopoM coiu Meau (1), u3ydenue crnocoboB pasneneHus: cMeceit: ¢
MOMOUIbI0 MarHuTa, GUIbTPOBAHME, BBIIAPUBAHKE, NUCTHIUIALUSA, XpoMaTorpadus, NpoBeACHUE OYUCTKU MOBAapPEHHOM COJM, HAOJI0JIEHUE U ONUCaHue
pe3yJIbTaTOB NMPOBEJECHHUS OIBITA, MJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsI MacChl, CO3/IaHUe MoJieNIel MOJIeKyYJ (I1apOCTePKHEBBIX).

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BellleCTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucmopox — sneMeHT M mpoctoe BemecTBo. HaxokaeHue Kuciopoaa B mpupoje, (pu3ndeckue u
XUMHUYECKHe cBoicTBa (peakuuu ropenusi). Okcunsl. [lpumenenue kucinopoaa. CrnocoObl MOMydeHHs] KMCIOpoaa B Ja0OpaTOpUy M MPOMBIIIJICHHOCTH.
Kpyrosopot kuciopoaa B npupozae. O30H — amioTponHast MOAU(UKAILUS KUCIOPOa.

TemoBoil 3pPexT XUMHUYECKON peakluuH, TEPMOXMMHMUYECKHE YpaBHEHHUs, 5K30- U SHIAOTEPMHUYECKHE peakiuu. TOIuMBO: yroib M METaH.
3arpsi3HeHUE BO3/lyXa, yCUJIEHHE TapHUKOBOTO 3(hdekra, pazpylieHne 030HOBOTO CIIOSI.

Bonmopon — snemenT u mpocroe BemecTBo. Haxoxknenwe Bomopona B mpupoje, (Ppu3nyueckne M XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE, CIOCOOBI
nosrydyeHus. Kuciorsl u comnu.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMUYECKUM YPaBHEHUSM.

®uznyeckue cBoiicTBa Boabl. Boga kak pactBopurens. PacTBopbl. HachlllieHHbIE 1 HEHACHIILIEHHBIE PAaCcTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1011 BeecTBa B pacTBope. XMMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Poab pacTBOpPOB B MPUPOJIE U B KU3HM YelloBeKa. KpyroBopor BojabI B
npupojie. 3arpsa3HEHNE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BOI.

Knaccudukanus neoprannyeckux coenuHeHuil. Oxcunabl. Kiaccudukanus okcuaos: cosieoOpasytomiye (OCHOBHBIE, KUCIOTHBIE, aM(pOTEepHbIE) U
HeconeoOpasytrome. Homenkinarypa okcnoB. dusnueckue u XuMU4ecKue cBoicTBa okcH10B. [TomyueHne okcuoB.



OcnoBanus. Knaccudukanus ocHoBaHUH: ENOYM U HepacTBOpUMBbIe ocHOBaHMA. HoMeHKnaTypa ocHoBaHui. Pu3ndeckue 1 XUMHUECKUE CBOMCTBA
ocHoBaHMH. [TonyueHre OCHOBaHUM.

Kucnorel. Knaccudukanus kucnor. Homenknarypa kucinor. Ou3ndeckne W XUMHUYECKHE CBOWCTBA KUCIOT. Psx aktuBHOCTH MetammoB H. H.
bekerosa. [lonyuenue kucnot. Conu. Homenkiarypa cosneil. duznueckre U XuMH4eCKue cBoicTBa cojie. [lomydenue conei.

I'eneTnyeckas cBs3b MEKIy KIaCCAMU HEOPIaHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONpEACTICHHE COACp)KaHUS KHUCIOpoJa B BO3JAyXe, IMOJMydYeHHE, cOOMpaHHe, paclo3HaBaHME M HW3yYeHHE CBOWCTB KHCIOpOJa,
HaOJI0IeHUEe B3aUMOJCHCTBUS BEIIECTB C KUCIOPOAOM M YCJIOBUS BO3HMKHOBEHHS M NPEKpAlLeHUs ropeHus (moxapa), 0O3HaAKOMJIEHHE ¢ oOpa3lamu
OKCHJIOB M OIIMCAHHE UX CBOMICTB, MOJy4YyeHHE, COOMpaHHE, paclio3HaBaHUE U H3y4YE€HUE CBOMCTB BOJOpoJa (FOpeHHE), B3aUMOIEHCTBUE BOJIOPOAA C
okcuoM Menu (II) (Bo3MOXKHO MCHOIB30BaHUE BUIEOMATEPHAIOB), HAOI0OJeHHE 00pa31Ll0B BEIECTB KOJUYECTBOM 1 MOJIb, UCCIIEJIOBAHUE OCOOEHHOCTEM
pacTBOpPEHMs BEIIECTB C Pa3jIMYHOM pPacTBOPUMOCTBIO, IIPUIOTOBJIEHHE PAcTBOPOB C ONPENEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJIEICTBHE BOJBI C METa/lIaMU (HaTpUeM U KajblueM) (BO3MOXKHO HCIOJIb30BaHHWE BHUJEOMATEPHUAIIOB), UCCIIEI0BAaHUE O0PAa3[0B HEOPTaHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOIIOI€HUE U3MEHEHUS OKPACKU MHMKATOPOB B PACTBOPAX KUCIIOT M IEJIOYEH, U3yUyeHHE B3aUMOIEHCTBHS OKCUAA MEAU
(IT) ¢ pacTBOpOM cepHOM KHCIIOTBI, KUCJIOT C METAJUIaMH, PEaKLMi HEUTpaln3alny, NoJyuYeHue HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJHOTO METaja
JPYTMM U3 pacTBOpA COJIM, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxxHelune Kiaccbl HEOPraHNYECKUX COEIUHEHUI.

IMepnonnuecknii 3akon u Ilepuoanyeckas cucrema xumudeckux jemMeHToB /I. U. Menneneesa. Ctpoenue atoMoB. XuMHYecKasi CBSA3b.
OKHCINTEJIBbHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBbie MONBITKY KIaccu(DUKAUN XUMHUUECKUX 1eMeHTOB. [IoHATHE O TpymIax CXOJHBIX IEMEHTOB (IIETOYHbIC U MIeTI0YHO3EMETbHBIC METAILIHI,
raJloreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUIBI M THIPOKCUIBI.

[lepuonuueckuii 3akoH. [leproauueckas cuctema xumuueckux snemeHtoB [[. . MenneneeBa. KopoTkoneproaHas u JAIMHHONEPUOAHAS (POPMBI
[Tepuoanueckoit cucreMmbl xuMuueckux 3nemeHToB 1. . Menneneesa. [lepuonsl u rpynnel. @U3n4ecKuil CMBICI TOPAIKOBOTO HOMEpA, HOMEPOB IIEPHOIA
U TPYMIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTroMHbIX siziep. M3otonbl. DnekTponbl. CTpoeHHE 3JIEKTPOHHBIX 000J04YeK aTOMOB MEPBbIX 20 XMMHUYECKUX 3JIEMEHTOB
[Iepnonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuUCTHKa XUMHUYECKOTO JJIEMEHTA IO €ro mnojoxkeHuto B llepmommyeckon cucreme /J[. H.
Meneneesa.

3aKOHOMEPHOCTH U3MEHEHHMSI paJlyca aTOMOB XUMUYECKUX IEMEHTOB, METAJUIMYECKHUX U HEMETAINIMYECKUX CBOMCTB 10 TPYyMNIaM U NEPUOAAM.

3nauenue Ilepuognueckoro 3akoHa U Ileproguueckoil cuCcTEMBI XUMUYECKUX DJIEMEHTOB AJI pa3BUTHA Hayku M npaktuku. /. . Mennenees —
Y4EHBIN U TPAKJAHUH.

Xumnueckas cBs3b. KoBaneHTHas (moJsipHasi M HENOJSIpHAs) CBSA3b. DJIEKTPOOTPULIATEILHOCTh XUMUYECKHX 3JIEMEHTOB. VIOHHas CBSI3b.

Crenens okucnenus. OKACIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. [Iponecchl OKUCIeHns 1 BOCCTaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii sIkcnepumenm:

u3ydyeHue o0pa3loB BEIIECTB METAIJIOB U HEMETAIJIOB, B3aUMOJICHCTBUE THPOKCHA [IMHKA C PACTBOPaMH KUCJIOT U LIeJI0Uel, IPOBEICHHE ONBITOB,
WITIOCTPUPYIOIIUX TPUMEPHI OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKLUi (TOPEHUE, PEaKIIMU PA3JIOKEHHsI, COSMHEHUS ).

Mescnpeomemnnie ceasu



Peanuzanus MeXnpeaMETHBIX CBs3eH MPU W3YUEHUH XMMHUU B § KIIacce OCYIIECTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATUH, SIBJSIOIINXCSA CUCTEMHBIMU I OTAENIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO0u1e ecTeCTBEHHO-HAYYHBIE TIOHATH: HAYYHBIH (DakT, THIIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3, KIacCU(PHUKAIMS, TEPUOAUNIHOCTD, HAOIIOCHNUE,
3KCHEPUMEHT, MOJACINPOBAHNE, U3MEPEHHE, MOJEIIb, SBIICHHE.

®dusuka: Marepus, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TONBI, PaAUOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUECKUM 3apsl, BEIIECTBO,
TeN0, 00bEM, arperaTHOE COCTOSIHUE BELIECTBA, ra3, (U3NYECKUe BEIMYUHBI, €AMHUIIBI U3MEPEHHUS, KOCMOC, TUIaHeThl, 3BE3/1b1, COIHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPabl, TOPHBIE TOPO/IbI, OJIE3HbIE UCKOMIAEMbIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeuiecTBo M XUMHYECKas peakuus

[lepuonnueckuii 3akoH. [lepuonnueckas cucrtema xumudeckux iemeHToB [[. M. MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHUYECKHUX DJIEMEHTOB IIEPBBIX TPEX IIEPUOMNOB, Kalus, KajdblUsg W HMX COCAVMHEHUNM B COOTBETCTBMM C IIOJIOKEHHUEM DJIJIEMEHTOB B
[lepuonnueckoii cucteMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHUJIbI XUMUYECKON CBS3H. THUMBI KPUCTAIUIMUECKUX PEIIETOK, 3aBUCHMOCTb CBOMCTB BEIECTBAa OT TUIA KPUCTAJUIMYECKOU
PELETKU ¥ BUJIA XUMUYECKOU CBS3H.

Knaccudukanms u HOMEHKIAaTypa HEOPTaHMYECKHMX BEIIECTB. XWMHUYECKHE CBOWCTBA BEIIECTB, OTHOCALIMXCS K Pa3IMYHBIM Kjaccam
HEOPraHWYECKUX COCTUHEHHM, TeHETUYECKas CBSI3b HEOPTAHMUECKUX BEILIECTB.

Knaccudukanms XuMHUECKUX pEaKUWi MO Pa3lM4HbIM MpPU3HAKaM (IO YHCIY M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIUIOBOMY
3¢ ¢exTy, M0 U3MEHEHHIO CTENeHEeW OKHUCIECHUS XMMMUYECKHX 3JEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTajlu3aTopa). DK30- U IHAOTEPMHUYECKHUE
peakIyu, TEPMOXUMUYECKNE YPABHEHUS.

[TonstHe o ckopocTH xuMH4eckod peakuuu. IloHsTHE 00 0OpaTMMBIX M HEOOpAaTHUMBIX XMUMHMYECKMX peakuusax. [IoHSATHEe O TOMOTreHHBIX U
rereporeHHeIx peakuusax. [lonarne o katanmse. [loHATHE 0 XMMHUYecKOM paBHOBecHUU. DAKTOPHI, BIHSIOLNIME HA CKOPOCTh XMMHUUYECKOW PEAKLIUU H
MIOJIOXKEHUE XUMUYECKOTO PABHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH, O3JIEKTPOHHBIA OallaHC OKHCIHUTEIbHO-BOCCTAHOBUTENBbHON peakiuu. CocTaBleHHE YypaBHEHUMN
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C UCIIOJIB30BAaHUEM METO/]1a SJIEKTPOHHOTO OaaHca.

Teopust AJIEKTPOIMTUUECKON TUCCOLUALUU. DIEKTPOIUTHI U HEINEKTPOIUThl. KaTHOHbI, aHMOHBL. MeXaHU3M AMCCOIMAlK BEIIECTB C Pa3IMuHbIMU
BUJAMHU XUMHUYECKO# cBs3u. CreneHpb qucconnanui. CUIbHbBIE U ClIa0ble 3JEKTPOIUTHI.

Peakuuu nonHoro oOMeHa. YcioBUS MPOTEKaHUs PEaKIM MOHHOTO OOMEHa, MOJIHbIE U COKpall€éHHbIE MOHHBIE ypaBHEHUs peakuuil. CBoicTBa
KHCJIOT, OCHOBAHUI U COJIel B CBETE MpeACTaBIeHU 00 3MEKTPOIUTUYECKON Aucconnanui. KauecTBeHHble peakiuu Ha HOHBL [loHATHE O ruaponmse
COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJENSAMU KPHUCTAJUIMYECKUX PEUIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB M HEMETAJUIoB (rpaduTa M anMasa), CIOMKHBIX
BEIIECTB (XJIOpHIA HATPHsI), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOM pEeakIMu OT BO3JEHCTBUS pa3iMyHBIX (DAKTOPOB, HCCIEIOBaHUE
3JIEKTPONPOBOIHOCTH PAaCTBOPOB BELIECTB, Ipoliecca AUCCOLUAIMU KUCJIOT, IIejouedl U cojiell (BO3MOXKHO HCIIONb30BaHUE BHJAEO MaTepUasoB),
IPOBE/ICHUE OTBITOB, UIUTIOCTPUPYIOUIMX MPU3HAKH MPOTEKaHUs peakluii HOHHOro oOMeHa (0O0pa3oBaHME OCajiKa, BbIJENIEHHE Ta3a, 00pa3oBaHUE BOJBI),



OIBITOB, WUIIOCTPUPYIOLIMX MPUMEPHl OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM (FOpEeHHE, pEeaKklUH pa3joKEHUs, COCJUHEHMs), pacro3HAaBaHHE
HEOPraHMYECKUX BEILIECTB C MOMOIIBIO KAUeCTBEHHBIX PEAKIIMil Ha MOHBI, pEIIeHHEe IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTa/iibl 1 HX cOeJUHEHHS

OO6mas xapakTtepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHble CTeNeHU oKucieHus. CtpoeHue u (u3MUECKHUe CBOICTBa
IPOCTBIX BEIIECTB — raJIOT€HOB. XMMHUECKHE CBOICTBA Ha IIpUMepe Xjopa (B3aUMOJCICTBUE ¢ METaJlJIaMH, HEMETaJlJIaMH, 1eI04aMu). XJIOpOBOIOPO/.
ConsiHast KUCIOTa, XMMUYECKUE CBOMCTBA, MOJyYeHue, MpuMeHeHue. JlelicTBre XJiopa v XJI0OpOBOJOPOia Ha OpraHu3M uesoBeka. Baxknelime X10puasl u
UX HaXxO0XJECHHE B IIPUPOJIE.

O6mas xapakTepuctuka 31eMeHTOB VIA-rpynmnbl. OcOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIe cTerneHu okuciaeHus. CTpoeHue u Gpuandeckue
CBOICTBa MPOCTHIX BEIIECTB — KHUCIOPOAAa U Cephbl. AJJIOTPONHBIE MOAM(PHUKAIMU KHUCIOpOAAa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOoaOpO/,
cTpoeHue, pusnyeckre U XuMudeckrue cBoicTBa. OKCHIBI CEphbl KaK MPEICTaBUTEIN KHCIOTHBIX OKCHIOB. CepHast KHCI0Ta, (PU3NYECKHEe U XUMUIECKHE
cBOiicTBa (00IIME Kak MpEJCTaBUTENs Kilacca KUCIOT U crneuuduyeckue). XUMHUECKHE pEeaklMH, JieXkallie B OCHOBE IMPOMBIILIEHHOTO Ccrocoba
NOJTy4yeHUs1 cepHOM KucioThl. [Ipumenenne cepHoil kucnotel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peakuus Ha cyibdar-noH. Haxoxnenue cepsl u eé
coeuHEHUH B mpupojie. XUMHUECKOE 3arpsS3HEHUE OKPYXKAIOUIeH cpeibl COSTUHEHUSIMU cepbl (KHCIOTHBIE I0K/IU, 3arpsA3HEHHE BO3/1yXa U BOJOEMOB),
CIOCOOBI €ro MPEeAOTBPAIICHHUS.

OO6mmas xapakTepucTuka 371eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbIE CTENCHH OKHCIEHUS. A30T, paclpoCTpaHeHHE B
npupoze, (GU3MUecCKue W XUMHYEecKHe CcBoWcTBa. KpyroBopor asora B mpupoae. AMMHAK, ero (pu3uyeckrue M XMMHUYECKHE CBOMCTBA, MOJyYE€HUE U
npuMmenenre. Cou aMMOHUSA, UX (U3MUECKHE U XUMUYECKHE CBOMCTBA, mpuMeHeHne. KauecTBeHHas peakius HAa HOHBI aMMOHHS. A30THasi KUCIOTa, €€
noyiydeHue, (puznyecknue M XUMHUYECKHE CBOWMCTBa (00IIME Kak MpEeACTaBUTENS Kjacca KUCIOT W creuuduyeckue). Mcmoap30BaHe HUTPATOB U COJIEH
aMMOHUS B KQUeCTBE MUHEPAIbHBIX y100peHH. XUMUUECKOe 3arpsi3HEHNE OKpY Karollel cpe/ibl COeAMHEHUSIMH a30Ta (KUCIOTHBIE JOXK/IHU, 3arpsa3HEHHe
BO3/yXa, NOYBBI U BOJ0EMOB). Docdop, annorponHsie Moauduxamu gochopa, pusndeckue u xumuueckue cporictsa. Oxeun pocdopa (V) u pochopnas
KHCIIO0Ta, (U3NYECKHE U XMMUUYECKHE CBOMCTBA, nosryueHue. Mcnonb3oBanue GocdaroB B kauecTBe MUHEPAIbHBIX YI0OPEHUI.

OO6mas xapaktepuctuka 3MeMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTEMEHUW OKHUCICHUS. YTJIEpOHd, aFIOTPOIHBIC
MOJU(UKALMY, PaCIPOCTPaHEHUE B MPUpPOJE, GU3NUYECKUe U XUMHUYEeCcKHe cBoicTBa. Ancopbuus. KpyroBopot yriepona B mpupoae. OKcuabl yriepoaa,
uX pU3nYecKue U XUMUYECKUE CBOMCTBA, IEHCTBUE HA )KMBBIE OPraHU3MBI, ITOJIyYEHHUE U IPUMEHEHHE. DKOJIOTUYECKHE POOIEMBbI, CBI3aHHBIE C OKCHJIOM
yraepona (IV), runoresa rino6aabHOro MOTEIUIEHUS KIUMaTta, MapHUKOBBIA 3¢ (dekT. YroipHas KHUCIOTa U €€ CONM, MX (PU3MYEeCKHe M XUMHYECKUe
CBOICTBa, MoayyeHue u npuMeHenue. KauectBenHas peakuusi Ha kapOoHaT-HOHBI. VMcnons30Banue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIIEHHOCTU U
CENbCKOM XO35HCTBE.

[TepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHMSIX yriiepoja (MeTaH, 3TaH, ATHJIEH, alleTWJIEH, 3TaHOJI, TJIUIEpHH,
yKCycHasi kucnota). [IpupoiHble MICTOUHUKHU YTIIEBOIOPOJIOB (Yroiib, MPUPOIHBINA a3, HeTh), IPOIYKTHl UX NepepadoTku (O€H3UH), UX POJib B OBITY U
IPOMBINUIEHHOCTH. [loHATHE 0 OMOJIOrMYecKH BaXKHBIX BEIIECTBAX: )KHpax, OeiKax, yriieBoJax — U X POJIH B KU3HU 4yesloBeka. MarepuaabHOE eIMHCTBO
OpPraHMYECKUX Y HEOPTaHUYECKUX COCIUHEHHM.

Kpemuuii, ero ¢usnyeckue U XMMHUYECKHUE CBOWMCTBA, Mody4yeHHe U npuMeHeHue. CoeanHeHUs KpeMHHs B npupoae. OOiuue npeacraBieHus 00
okcusie kpemuus (IV) m kpemuueBoit kuciore. CHIMKAThl, X UCIOJIb30BAHUE B OBITY, B MPOMBIIIJIEHHOCTU. BakHelle cTpouTeNbHble MaTepUabl:
KepaMHKa, CTEKJIO0, IIEMEHT, OETOH, Kene300eToH. [Ipobaembr 6€301MacHOT0 UCTIOIB30BAHMS CTPOUTEIHHBIX MATEPHAJIOB B IIOBCETHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:



u3y4eHne o0pa3IoB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI, POBEACHUE KAaUYECTBEHHBIX pEaKlUi Ha XJIOPH-UOHBI U HAOIIOJACHHE
MPU3HAKOB MX IPOTEKaHUs, OMBITHI, OTpa)karouiue (Qu3nvyeckrue U XMMHYECKHE CBOMCTBA TaJIOTEHOB M HMX COCOUHEHHM (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB), O3HAKOMJICHHE C O0pa3lamMu XJOPUAOB (TaJIOTEHUIOB), O3HAKOMJICHHE C oOpasliamMu cepbl U e€ COCTUHEHUSMHU (BO3MOMKHO
UCIIOJIb30BaHUE BHUAEOMAaTepUajoB), HaOJIIOJeHHE Mpoliecca OOYIIMBaHHs caxapa MOJ JACHCTBHEM KOHIEHTPUPOBAHHON CEpHOM KHCIOTHI, U3Y4YCHUE
XUMHUYECKHX CBOWCTB Pa30aBICHHON CEPHOM KHCIIOTHI, MPOBEJCHUE KAYECTBEHHOW pPEeaKIMM Ha CyJb(paT-uoH M HAONIOJCHHE MpH3HaKa e€ MPOTeKaHMs,
O3HAaKOMJIEHHE ¢ (U3UYECKHMH CBOMCTBaMHU a3o0Ta, (ochopa U UX coeluHEHUI (BO3MOXKHO HCMOJIb30BAaHUE BUIEOMATEpHUaIoB), 0Opa3liaMu a30THBIX U
docdopHbIX yr1oOpeHuii, monydenune, coonpanue, pacrio3HaBaHUE M U3yUYeHUE CBOMCTB aMMUAaKa, IIPOBEACHUE KAaYeCTBEHHBIX PEaKIMii HA MOH aMMOHHUS U
docdar-uoH M U3ydyeHue MPHU3HAKOB WX MPOTEKAHUS, B3aUMOJACHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), U3YUEHHE MOIeNICH KPUCTAJUIMYECKUX PEelIETOK aiamasa, rpaduta, pyiepena, 03HaKOMIIEHHE € TIPOIIECCOM aICOPOLIMU PACTBOPEHHBIX
BEIICCTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHUBOTa3a, MOJYYCHHE, COOMpaHWe, PACIO3HABaHWE W HM3YYCHHE CBOWCTB YTJIEKHCIIOTO Tasa,
MPOBEJICHNE KAUeCTBEHHBIX peakiuil Ha KapOOHAT W CUJIMKAT-HOHBI U U3Y4YCHHE MPU3HAKOB UX MPOTEKaHUS, O3HAKOMJICHHE C MPOIYKIUEH CHIMKATHOM
MIPOMBIIUIEHHOCTH, PEMIEHUE SKCIEPUMEHTANIBHBIX 3a7a4 M0 TeMe « BaxkHenme HeMeTauIbl U UX COEIUHECHUS».

MeTtasiibl M X COCAUHEHUS

OO0mias xapakTepUCTUKA XUMUYECKHUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUU UX MOJIOKEHUs B [lepronnueckoi cucteMe XMMHUYECKUX JIEMEHTOB /[,
N. MenpneneeBa u ctpoeHusi arToMoB. CTpOeHHE METAIIIOB. MeTalmnyeckas CBsA3b U METAUNIMUECKasi KpUCTaUIMUecKas pelérka. JJIeKTPOXUMHYECKUN sl
HANPSDKEHUH MeTauioB. DU3NYECKUe W XMMHUYECKHE CBOMCTBa MeTayuioB. OOmue crocoObl MOdydeHUs: MeTauioB. [IoHATHE 0 KOpPpPO3WH METAaJLIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI X OT Koppo3uu. CIiiaBsl (CTallb, YyTYH, TIOPATIOMUHUI, OpOH3a) 1 UX MPUMEHEHUE B OBITY U MPOMBIIUIEHHOCTH.

[Ilenounbie meTamibl: nonoxkenue B [lepuoanueckoit cucreme xumudeckux anemeHtoB . M. MenaeneeBa, CTpoOeHUME UX aTOMOB, HAXOXIEHUE B
npuponae. Ou3nyecKkue U XMMHUYECKHUE CBOMCTBA (Ha mpumepe HaTpus U kKamus). OKCUIBI M TUAPOKCHUIBI HATpUS W Kamus. [IpuMeHeHue MIeNnovHbIX
METAJJIOB U UX COECMHEHUM.

[IlenoyHO3eMENBHBIE METAJIIBI MATHUM M KAJIBLIUI: TIOJI0)KeHHUE B llepuoanueckoi cucreme xumuyeckux snemeHToB 1. . Menneneesa, ctpoeHue
WX aTOMOB, HaxXxOXjeHue B npupojae. Ousnveckne U XMMUUECKHE CBOMCTBA MarHus W Kaiublus. BaxHelmme coenuHeHus] Kanblus (OKCHA, TUIPOKCU]I,
conu). JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuit: nonoxkenne B I[lepmoanueckoii cucremMe xumudeckux siaemeHToB J[. M. MenneneeBa, cTpoeHrne aToma, HaXOXJEHHWE B TPUPOJIE.
Ou3nyecKkue ¥ XUMUYECKHE CBOMCTBA amoMUHUA. AMGBOTEpHBIE CBOICTBA OKCHU/IA M TUAPOKCUIA aTFOMUHUS.

Kenezo: nonoxenue B Ilepumommueckoin cucreme xumuueckux sieMeHTtoB JI. M. MeHnneneeBa, CTpoeHHE aToMa, HAXOXKIAEHUE B MIPUPOJE.
Ouznyeckue U XUMUYECKHe CBOMCTBA kene3a. Okcuabl, ruapokcusl u comu xkenesa (1) u xenesa (II), ux cocras, cBoiicTBa U TIONyUEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C OoOpa3laMd METalIOB U CIUIaBOB, UX (PU3WYECKUMH CBONCTBaMH, U3YyYE€HHUE PE3yIbTATOB KOPPO3HH METAIIOB (BO3MOKHO
HCITOJIh30BAaHNE BUJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCH/IA KaJIbIIUS U HATPHS C BOJOW (BO3MOYKHO HMCIOJIB30BaHUE BUACOMATEPHAIIOB),
HCCJICTIOBAaHUE CBOMCTB KECTKOW BOBI, MPOIIECCa TOPEHUS Kelle3a B KUCIOPoie (BO3MOKHO HCIIOIb30BAHKIE BUCOMATEPHATIOB), IPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMH HAa MOHBI: MAarHWs, KaJbIHs, altoMuHUS, ITUHKA, xkene3a (II) u xeneza (I1I), menu (II), HabmrogeHue M ONMMCAaHHWE MPOIECCOB
OKpAaIllMBaHUsl TUIAMEHW HOHAMHU HATpHs, Kalus M Kamblus (BO3MOXXHO HCIOJh30BAaHUE BHICOMATEPHANIOB), UCCIEJOBaHHE aM(pOTEPHBIX CBOWCTB
TUJIPOKCH/IA ATTFOMUHHMS U TUAPOKCUA IUHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3371a4 M0 TeMe «BakHelme MeTaJlJTbl U UX COCTMHEHUS.

XuMus M OKpyKamoLas cpeia



BemecTBa u MaTepuansl B TOBCETHEBHOW JKU3HH YeIOBeKa. be3omacHoe MCnoib30BaHre BEIIECTB M XUMHUECKUX peakiuii B ObITy. [lepBas momo1b
MIPY XUMUYECKUX 05KOTax U OTPaBJICHUSIX.

XHMMHYECKOE 3arps3HEHUE OKpY’Karoulel cpenbl (IpelenbHas ONyCTHMas KOHLEeHTpauus BemecTs, naitee — IIJIK). Ponp xumuum B pemenun
9KOJIOTUYECKHX MTPOOJIEM.

Xumuueckuit Ixcnepumenm:

n3ydeHre o0pasIoB MaTeprajoB (CTEKIIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAJIBI).

Mescnpeomemnuie ceasu

Peanuzamnus MeXnpeaMeTHBIX CBI3ei MPH U3yUYCeHUH XHUMHUHU B 9 Kilacce OCYIIECTBIISETCS Yepe3 UCIOIb30BaHME KaK OOIINX €CTeCTBEHHO-HAYYHBIX
TIOHATHH, TaK U MOHSITUH, SBIISIIOIINUXCSI CUCTEMHBIMH JIJI OTJEIbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIC IMMOHSATHUS: HAYYHBIH (aKT, THIIOTE3a, 3aKOH, TCOPHS, aHAIIN3, CHHTE3, KIIACCU(PUKAIUS, IEPHOANIHOCTD, HAOJIOICHNUE,
AKCTIIEPUMEHT, MOJCITMPOBAHNE, U3MEPECHHE, MOJICIIb, SIBIICHHE, TAPHUKOBBINA 3 (PEKT, TEXHOIOTHS, MATECPHAIIHI.

®u3uKa: Marepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJ, U30TOIbI, paJIMOAKTUBHOCTb, MOJIEKYJIA, JICKTPUUECKUHN 3apsid, IPOBOJHUKH,
MONYIPOBOJIHUKH, AUAICKTPUKH, (OTOPIEMEHT, BEUIECTBO, Tello, OOBEM, arperarHoe COCTOSHHE BEIIeCTBa, TIa3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJUTHYECKasi peiéTKa, CIiiaBbl, GPU3MUYECKUE BETUYHHBI, AMHUIIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢porocuntes, npixanue, Ouocdepa, sIKocucTeMa, MUHEpAJIbHbBIE Y00OPEHHSI, MUKPOJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIECTRA.

I'eorpadus: armocdepa, ruapochepa, MUHEPAITBI, TOPHBIC TIOPO/IbI, MTOJIC3HBIE HCKOITAEMBIE, TOTLTNBO, BOJHBIC PECYPCHIL.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHUS IIPOrpaMMbl OCHOBHOT'O OOIIEro o0pa3oBaHMs JOCTUTAIOTCS B X0J€ O0yYeHMs XMMHMU B €AMHCTBE Y4eOHOU U
BOCIIMTATEIbHONW JESATEIIBHOCTM B COOTBETCTBUU C TPAJULUOHHBIMM POCCUHCKMMM COLMOKYJIbTYPHBIMU M JYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH,
IPUHATBIMU B OOLIIECTBE IIPAaBUJIAMU M HOPMaMHU MTOBEJIEHHSI ¥ CIIOCOOCTBYIOT MpOLieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M COLIMAIM3ALUN 00YYarOIUXCSL.

JIMYHOCTHBIE PE3yJIbTaThl OTPaXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJACTBOBATHCS CHCTEMOW IO3UTHBHBIX IICHHOCTHBIX OPHEHTAllMd |
pacuIMpeHue OMbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTU:

1) naTpuoOTHYECKOro BOCIIUTAHUA:

LIEHHOCTHOT'O OTHOILIEHUS] K OT€YECTBEHHOMY KYJbTYpPHOMY, HICTOPUUYECKOMY M HayYHOMY HAceAMI0, IOHUMAaHUS 3HAYEHUS XMMHUYECKON HayKH B
XKHU3HU COBPEMEHHOI'0 OOLIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHONH HHGpOpMalMeld O TMepeloBbIX TOCTH)KEHUSX M OTKPBITHSIX MHUPOBOH U
OTEYECTBEHHON XUMUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U OOIIECTBA;

2) rpaJaaHCKOr0 BOCTIUTAHUS:

IPEJCTaBICHUsS. O COLMAJIbHBIX HOPMax W MpaBWIaX MEXKJIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B
OOIIECTBEHHO II0JI€3HOM, Y4eOHOMCCIIEA0BAaTENbCKOM, TBOPYECKONM M JPYyrMX BHUAAX JEATENbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM
JESATEIbHOCTH TPU BBINOJIHEHUU Y4eOHBIX, I103HABATEIbHBIX 3a/a4, BBINOJIHEHWHM XHMHYECKHUX DSKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOEKTOB,
CTpeMJICHHUsS] K B3aMMOIIOHMMAHHIO U B3aMMOIIOMOIIM B Ipolecce 3TOW yyeOHOW AeATeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IOBEJEHHUE M MOCTYIIKU
CBOMX TOBApUIIEH ¢ MO3UIMH HPABCTBEHHBIX U NIPABOBBIX HOPM C YUETOM OCO3HAHMS IOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEJICTABICHHUS O BELIECTBE M XMMHMUECKOH pPEaKIUH, COOTBETCTBYIOLIUE COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH H
COCTaBJISAIIOLIME OCHOBY /Ul NMOHUMAaHMs CYIIHOCTH HAy4YyHOM KapTHHBI MMpa, MpPEJCTaBIeHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs IMPHUPOIH,
B3aUMOCBS35IX YEJIOBEKA C IPUPOJHOMN CPEOi, O POJIU XMMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

MIO3HABATEJIbHbIE MOTHBBI, HAIIPABJICHHBIC Ha MOJy4Y€HUE HOBBIX 3HAHUH MO XMMHHU, HEOOXOIUMBIE A1 OOBSICHEHUS HAOJII0AaeMBIX MPOILIECCOB U
SBJICHUH, TIO3HABATEJIbHOU, NH(OOPMALIMOHHOW M YUTATEIbCKON KYyJIbTYpbl, B TOM YHCII€ HAaBBIKOB CaMOCTOSITENIbHON paboOThl C YYEOHBIMH TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUYECKUMU CPeJICTBAMH MH(POPMALIMOHHBIX TEXHOJIOTHA;

UHTEpeCc K OOyUEHHUIO U TMO3HAHUIO, JHOO03HATEIbHOCTh, TOTOBHOCTh M CHOCOOHOCTh K CaMOOOpa30BaHUIO, MPOEKTHOW M MCCIIEA0BATEIbCKON
NesITeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HalpaBIEHHOCTH U YPOBHS 00yueHMs B JalbHEHIIeM;

4) popMupoBaHus KyJIbTYPbl 310POBbA:

OCO3HAHME 1IEHHOCTH H3HH, OTBETCTBEHHOI'O OTHOIIEHHUSI K CBOEMY 37I0POBBIO, YCTAHOBKHM Ha 3JI0OPOBBIM 00pa3 )KM3HU, OCO3HAHHE TMOCIEICTBUH U
HENpPUSTHE BPEIHBIX MPUBBIUEK (YIIOTPEOIEHUS aJIKOT0Isl, HAPKOTHKOB, KYpeHHs), HEOOXOIUMOCTH COOIIOIEHUS MPaBUIl O€30MaCHOCTH MPH 00paIIeHUuH ¢
XUMHUYECKHMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) TpyaoBoro BocnuTaHus:

UHTEpeC K MPaKTHUECKOMY M3yUYeHHIO Mpodeccuil u Tpyaa pa3iuyHOro poja, yBaXeHHE K TPYyAY U pe3ysbTaTaM TPYAOBOH NEATETbHOCTH, B TOM
YHCJIe Ha OCHOBE MPUMEHEHMS IPEIMETHBIX 3HAHUN 110 XMMUU, OCO3HAHHBIN BIOOP MHAWBUIyaIbHOM TPAEKTOPHH MPOAOIKEHNS 00pa30BaHUs C yUETOM



JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIIEIIHOM MPO(eCcCHOHANBHOM 1eATeNFHOCTH U Pa3BUTHSA
HEOOXOAMMBIX YMEHUH, TOTOBHOCTh a/IalITUPOBATHCS B MPO(GECCHOHATBLHOMN CpeIe;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

AKOJIOTUYECKH I1eJIecCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK MCTOYHUKY XKU3HM Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHHS, MOHMMAaHHE IICHHOCTH
3JI0POBOTO M OE30MaCHOTO 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DM3MUYECKOMY M ICUXUYECKOMY 3JI0POBBIO, OCO3HAHUE I1E€HHOCTH
coOJTr0IeHHsI TIPaBIIT 0€3011ACHOTO TTOBEJCHUS ITPH pabOTEe C BEIIECTBAMH, a TAKXKE B CUTYAIHAX, YTPOXKAIOIIUX 30POBBIO U KU3HHM JIIOJICH;

CIOCOOHOCTH MPUMEHSATh 3HAHUS, MOJIy4aeMble IPU W3YYEHUH XUMHH, Ul PEIICHHS 3a/1a4, CBA3aHHBIX C OKPYXKarolled MpUpOAHOHN cpemoi, s
MOBBIIICHHS YPOBHS SKOJOTHYECKON KYJIbTYPbI, OCO3HAHHS TI100aJIbHOTO XapaKTepa SKOJOTUUECKHUX MPOOJIeM U MyTe UX PEHICHH TOCPEICTBOM METOJIOB
XHUMHH, IKOJIOTUYECKOTO MBILIJIEHUS, YMEHHUSI PyKOBOJICTBOBATHCSI UM B IMO3HABATEILHON, KOMMYHUKATUBHOW U COLIMAJIBHOM MPAKTUKE.

METAIIPE/IMETHBIE PE3YJIbTATDI

B cocraBe meranpeaMeTHBIX PE3yJbTATOB BBIICISIOT 3HAYUMBIC A7 (POPMHUPOBAHUS MHUPOBO33PEHUS OOIICHAYYHbIC MOHSATHS (3aKOH, TEOpuS,
NPUHINI, THIIOTE3a, (aKT, CUCTEMa, MPOILECC, SKCIEPUMEHT W APYTroe.), KOTOPhIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeAMeTax MU
MO3BOJIAIOT Ha OCHOBE 3HAHUU U3 ATHX IpPeaMeToB (pOpMHUpPOBATH MPEACTABICHHUE O LEJIOCTHOM HAay4yHOH KapTHHE MHUpPA, U YHUBEpCAIbHbIC ydueOHbBIC
I[GI\/JICTBI/ISI (HOBH&B&TGHLHLIC, KOMMYHHKAaTHBHBIC, pCFYJIFITI/IBHI)IC), KOTOPBIC O6€CH€‘~II/IBaIOT (1)OpMI/IpOBaHI/Ie TOTOBHOCTH K CaMOCTOATCILHOMY
TUTAHUPOBAHHIO M OCYIIECTBICHUIO YUEOHOU e TEIIbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBePCcAJIbHbIE YueOHbIE el CTBUS

ba3oBble Jlornyeckue aeiicTBUA:

YMCHUA HMCIIOJIB30BAaTh HpI/IéMH JIOTUYCCKOI'0 MBINUJICHHUA IIPpU OCBOCHUU 3HAHUH: PACKPBIBATE CMBICII XHMHUUYCCKHX HOHATUH (BBI[[GJIFITB ux
XapaKTepHble MPU3HAKH, YCTAaHABIMBATH B3aUMOCBS3b C JIPYTUMU TMOHSATHUSMH), UCIIOJIB30BATh MOHITHS ISl OOBSICHEHUS OTNEIbHBIX (PAKTOB U SBJICHHIA,
BBI6I/IpaTI) OCHOBAHUA U KPUTCPHUU JIA KJ'IaCCI/I(l)I/IKaIII/II/I XUMHUYECKUX BCIHICCTB U XUMHUUYCCKUX pCaKHI/Iﬁ, YCTaHaBJIMBATh MPUIMHHO-CJICACTBCHHLIC CBA3U
MEXy 00bEKTaMH U3yUYeHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIC, JeTyKTUBHBIE, 10 AaHAJIOTUH), IEJIaTh BBIBOJIBI U 3aKIIIOUEHUS;

YMCHUEC TPUMCHATH B IMPOLCCCC IMO3HAHUWA IMOHATHUA (HpGI[MeTHI)IC u MCTaHpe)IMCTHI)IG), CHUMBOJIMYECCKHUC (3HaKOBI)Ie) MOZACIIN, HUCIOJb3YEMBIC B
XUMHH, PeoOpa30BbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUHU MO/JICTbHbBIE TTPEJCTABICHUS — XUMUYECKUH 3HaK (CHMBOJ dJIEMEHTa), XUMHUecKas Gpopmyma u
YpPaBHCHHUEC XUMHUYECKOU p€akuun — MNOpu PCUHICHUHA yqe6H0-H03HaBaT€HBHBIX 3ajgad, C y‘IéTOM 9TUX MOICIBbHBIX Hp@I[CTaBJ'IeHI/Iﬁ BBIABJISITH U
XapaKTepU30BaTh CYIIECTBEHHbBIC MPU3HAKN M3yYaeMBbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XMMHUUYECKUX PEaKIUi, BBISBIATH OOIIHE 3aKOHOMEPHOCTH,
MPUYIUHHO-CIICACTBCHHBIC CBA3W U ITPOTHBOPCUHA B U3YHACMBIX IMPOLCCCaxX U ABJICHUAX.

ba3zoBble ucciaenoBaTebCKHE JCHCTBUS:

YMCEHHUEC UCIOJB30BATh MOCTABJICHHLIC BOIIPOCHI B KAYECTBEC HHCTPYMCHTA IMO3HAHMA, a TAKKEC B KaUCCTBC OCHOBBI JJIA CbOpMPIpOBaHI/ISI TUIIOTE3BI I10
MPOBEPKE MPABMIHLHOCTU BHICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHne OMbITa MO TUIAHUPOBAHHWIO, OPTAHHU3AIMK U TPOBEJICHUIO YICHHYECKUX SKCIIEPUMEHTOB, YMEHHE HAOJI0aTh 3a XOJO0M IIpoliecca,
CaMOCTOSITENILHO TMPOTHO3UPOBATh €ro pe3yibTar, (opMyITupoBaTh OOOOIIEHHS W BBIBOJABI IO pe3ylbTaTaM MPOBEIEHHOTO OIbITa, HCCICIOBAHMS,
COCTaBJISITH OTUET O MPOCIIAaHHON padoTe.

Padorta ¢ nnopmanmeii:



yYMEHUE BBHIOMpaTh, aHAJU3UPOBATh W HMHTEPIPETUPOBATH MH(GOPMAIMIO PA3JIMYHBIX BUAOB M (OPM IPENCTABICHUS, MOTYyYaeMyl0 M3 pa3HBIX
UCTOYHUKOB (HAYYHO-TOMYJISIpHAS JIUTEpAaTypa XHMHUYECKOTO COJIEp)KaHus, CIpaBOYHBIE MocoOus, pecypchl VHTepHeTa), KpPUTHYECKH OIICHUBAThH
IPOTHBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yMEHHE MPUMEHATh Pa3lIMYHbIe METOJAbl U 3alpochl NpU IMOUCKEe W 0TOOpe HMH(OpPMAMM U COOTBETCTBYIOUIMX JNAaHHBIX, HEOOXOAMMBIX JJIs
BBIIIOJIHEHHUSI yYEOHBIX M TIO3HABATENBHBIX 3aJad ONpPEACNEHHOTO THIA, NPUOOpEeTEeHHE OIbiTa B 00JaCTH HCHOJB30BAHUS HMH(OPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOTHH, OBJIaJIcHHE KYyJIbTYpPOH AaKTHUBHOTO WCIOJIb30BAaHUS PA3IUYHBIX IOUCKOBBIX CHCTEM, CAMOCTOSITEILHO BbIOUpAThH
ONTUMANIbHYI0 (OPMY HpEACTaBICHUS MHGOPMAIMKA U WUTIOCTPUPOBATH pEIIaeMble 33aud HECIOKHBIMU CXEMaMH, JuarpaMMaMu, ApYruMH (GopMamMu
rpaguKu U UX KOMOWHAITUSIMH,

yYMEHHE HCIOIb30BaTh U aHAJTU3UPOBATh B Mpollecce yUeOHOM M MCCIeI0BaTENbCKON NEATEIbHOCTH UH(POPMAIMIO O BIUSHUU MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SIICTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOLIEH MPUPOIHON CPEIbl.

KoMmyHHKaTHBHBIE YHUBepCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHUSI 3aJaBaTh BONPOCHl (B XOie auanora W (WIM) AUCKYCCHM) MO CYHIECTBY OOCY>KAaeMOil TeMbl, (HhopMyIupoBaThb CBOW MPEIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKEHHOH 3aa4u;

YMEHMSI TPEJCTABJIATH IOJIYYEHHbIE PE3yJbTaThbl IO3HABATEJIbHOM NEATENbHOCTH B YCTHBIX W IMCBbMEHHBIX TEKCTaX; JeJaTh IPE3EHTALUI0
pE3yJIbTaTOB BBIMOJIHEHUS XMMHYECKOTrO AKCIEpUMEHTa (J1abopaTOPHOTO OMBITA, JTa0OpaTOPHON pabOTHI MO MCCIEAOBAHUIO CBOWCTB BEUIECTB, Y4E€OHOIO
IIPOEKTA);

yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IMO3HABAaTEIbHOW U MCCIEAOBATEIbCKON NEATEIbHOCTH MPU PEIICHUU
BO3HHUKAIOIIKUX Tpo0JeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB M COTJIACOBAHUS MO3UIMHA (0OCYX aeHus, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMED,
KOOpJIMHAIIMSI COBMECTHBIX JIEMCTBU, ONpeiesieHHe KPUTEPHUEB IO OLIEHKE KaueCTBa BHIIIOJHEHHOM paboThl U ApYyTHE).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh eI AEATeIbHOCTH, IUIAaHUPOBaTh, OCYLIECTBIATh, KOHTPOJIMPOBATh U MPH HEOOXOIUMOCTH KOPPEKTUPOBATh
CBOIO JIEATENbHOCTh, BBIOMpaTh HanbOosee 3PGEeKTHUBHBIE CMOCOOBI pEIICHUS y4eOHBIX U TO3HABATENBHBIX 3aJlad, CAMOCTOSATEIHHO COCTABISITH WU
KOPPEKTHPOBATh MPEATIOKEHHBIH alrOpUTM JEHCTBUH NpPH BBHIMOJIHEHUM 33JaHUN C YYETOM MOJY4YeHMsS HOBBIX 3HaHHUH 00 M3ydaeMbIX OOBEKTax —
BEIIECTBaX U PEaKlUsAX, OLEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBJICHHON LIEIH, YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI,
IpeJyiaraeMple B yCIIOBUY 3aJaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mpeaMeTHBIX pe3yJbTaToOB [0 OCBOCHHMIO 00S3aTENILHOTO COZEp)KaHUs, YCTAaHOBIEHHOTO JaHHOH (enepanbHON pabodeill mporpamMMmon,
BBIJIETISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HayuyHble 3HAHUS, YMEHHUS U CHOCOObI JEHCTBHM, BUIBI IEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalni, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAallUsX.

K koH1y 00y4yenus B 8 kijiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUMN:

® PpacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHITHI: aTOM, MOJEKYJia, XUMUYECKUN AJIEMEHT, POCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh

(omHOpO/HAS M HEOJHOPO/IHAs), BAJICHTHOCTh, OTHOCUTEIbHAsI aTOMHAs! M MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIeCTBa, MOJIb, MOJIIpHAs Macca,
MaccoBast 10Ji1 XMMHUYECKOT'0 JIEMEHTa B COEMHEHUH, MOJIIPHBIA 00BEM, OKCH, KUCIIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb
OKHCIICHHsI, XUMHUYECKasi peakiusi, KiIacCu(UKaLuUs peaKkUil: peakuuu COSAWHEHHs, PEaKLUU pa3IokKeHUs, PeakiMH 3aMeleHHs], pPeaKLuu
o0MeHa, 3K30- U SHIAOTEPMUUYECKUE PEAKIINH, TEIUIOBON 2PPEKT peakiuu, Sapo aToMa, 3JIEKTPOHHBIN clloi aroma, aTOMHasi OpOuTalib, paanyc



aTOMa, XMMHYECKasl CBA3b, MOJSIPHAs U HETOJSIpHAs KOBAJICHTHASI CBSA3b, HIOHHAS CBS3b, MOH, KATMOH, aHUOH, PacTBOP, MaccoBas J10JIs BEILECTBA
(mpoLeHTHAs! KOHLIEHTPALMs) B PaCTBOPE;

WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH U IPUMEHSATh 3T MOHATHUS IPU ONMCAHUY BELECTB U MX MPEBPALLCHUH;
UCIOJIb30BaTh XUMUUECKYI0 CUMBOJIUKY Ul COCTaBJIEHUsS! (POPMYJI BEIIECTB M YPaBHEHUH XMMUYECKUX peaKIuii;

OIpesieNATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMSAX, CTENEHb OKUCJIEHUS 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX,
NPUHAAISKHOCTh BEIIECTB K ONPEACIEHHOMY KIIAacCy COEAMHEHUH 1o Qopmynam, BHJ XUMHYECKOW CBSI3UM (KOBAJICHTHAash W HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

packpeiBath cMbici Ilepuoguueckoro 3akona . M. MenpaeneeBa: NeMOHCTpUpPOBaTh NOHUMAaHHWE MEPHUOIUUYECKONW 3aBUCHUMOCTH CBOWCTB
XMMHUYECKHX DJIEMEHTOB OT UX INosokeHus B Ilepuonnueckoil cucreme, 3aKOHOB COXPAaHEHUSI MacChl BELIECTB, IIOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUsl, 3aKOHa ABOTaJIpo;

OIKCBIBAThH M XapaKTepHU30BaTh TabauuHyto Gopmy Ileproanueckoil cucTeMbl XUMHYECKUX 3JIEMEHTOB: Pa3JInyaTh NOHATHS «TJIaBHAs NOATrPYIINa
(A-rpynna)» u «mobdounas noarpymnmna (b-rpynmna)», mMansie u 00JbIINE MEPUObI, COOTHOCUTH 0003HAYEHMSI, KOTOPbIE MMEIOTCS B TaOJMIle
«Ilepuoanueckas cucremMa xumuuyeckux siaemeHToB JI. M. MenpaeneeBay C 4MCIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHHsSI aTOMOB XMMHUYECKHX
9JIEMEHTOB (COCTAaB U 3aps] siipa, 001iee YUCII0 NIEKTPOHOB U paclpeesIeHUE UX 0 AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XMMUYECKHE PEaKIUH (110 YUCITYy U COCTaBY YYAaCTBYIOIIUX B PEAKIIUU
BEIIECTB, M0 TEIJIOBOMY 3D PeKTy);

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XHMMHUYECKME CBOWCTBA BELIECTB pAa3JIMYHBIX KJIACCOB, MOJTBEpXkAas OINUCAaHHE HpPUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMHUECKUX PEAKILINH;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHMMOCTH OT MX KAa4€CTBEHHOTO COCTAaBa, BO3MOKHOCTH NPOTEKAHMS XMMHMUYECKHUX NPEBPALLECHUIN B
Pa3IUYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO Macchl BEILIECTB, MACCOBYIO JIOJII0 XMMHUECKOTO 3JIEMEHTa 10 (hOpMyJie COeTUHEHMUS,
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE, IPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHUUECKON PEaKIIVH;

IPUMEHSATh OCHOBHBIE ONIEPALIMU MBICIUTELHON AEATENIbHOCTH — aHAIN3 U CUHTE3, CpaBHEHUE, 0000I1IeHNe, CHCTEMaTH3aIHIo, KJIacCU(UKaIIUIO,
BBISIBJICHHE TMPUYUHHO-CIEJICTBEHHBIX CBSI3€M — JUIsl M3yU€HUS CBOMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-HAyUHbIE METOJbI
NO3HAHUs — HaOJII0/IeHUE, U3MEPEHUE, MOJICIMPOBAHUE, IKCIIEPUMEHT (peaslbHbI U MBICIICHHBIH);

CJIeZIOBaTh MpaBUJIaM MOJIb30BAHUSA XMMUYECKON MOCYJOH U J1abOpaTOpHBIM 00OpPYJIOBAHUEM, a TaKXkKe MpaBUiaM OOpallleHUs C BELECTBaMHU B
COOTBETCTBUHU C MHCTPYKLMSIMH IO BBINOJHEHHUIO JIAOOPATOPHBIX XMMHUECKUX OMNBITOB IO MOJyUYEHUIO M COOMPAHMIO Ta3000pa3HbIX BEIIECTB
(BomOpoAa M KUCIOPOAA), IPUTOTOBICHHIO PACTBOPOB C ONPEAEIEHHON MacCOBOM J0sel pacCTBOPEHHOTO BEIIECTBA, INIAHUPOBATh U MIPOBOAUTH
XUMHYECKHE HKCIIEPUMEHTHI 110 PAclHO3HAaBAaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TOMOIIbIO HMHIUKATOPOB (JakMyc, (deHondranens,
METHJIOPAHXK U IPYTHE).

K koH1y 00y4yenus B 9 kijiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPa’KaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUMN:

pacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KaTHOH, aHUOH, TPOCTOE BEIIECTBO, CII0KHOE
BEIIIECTBO, BAJICHTHOCTD, AJIEKTPOOTPHIIATEILHOCTh, CTETIEHb OKUCIICHHS, XUMHUECKasl Peaklius, XMMUYEeCKas CBs3b, TEIJIOBOI APPEKT peakiuu,
MOJIb, MOJISIPHBIN 00BEM, pacTBOP, SJIEKTPOIUTHI, HEIJEKTPOIUTHI, FNEKTPOJIUTHYECKAS TUCCOIMALINS, PEAKIIMM HOHHOTO OOMEeHa, KaTajau3aTop,
XMMHUYECKOe paBHOBECHE, OOpaTUMbIE U HEOOpaTHMBbIE PEaKIH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIMU, OKUCIUTENb, BOCCTAHOBHUTEIb,



OKHCIICHHE M BOCCTAHOBJICHUE, AJUIOTPONHs, aM(OTEPHOCTb, XUMHUECKasl CBsA3b (KOBaJCHTHAs, MOHHAs, METAJUTMYEcKas), KpUCTAJLTHUECKast
peméTKa, KOppo3usi METAIIOB, CIUIABbl, CKOPOCTh XUMHUUYECKOW peaklMy, peAesibHO qomyctumas koHnenTpauus [IJIK BemecTsa;
WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUA U MPUMEHATH 3TU MTOHATHUS IIPU ONMCAHUU BEILIECTB U UX NIPEBPALLCHUI;
UCIOJIb30BaTh XUMHUUYECKYIO0 CUMBOJIUKY JJIsl COCTaBJIeHUs (POPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUi;

ONpENENATh BATIEHTHOCTh M CTENEHb OKUCIEHUS XMMHYECKUX 3JIEMEHTOB B COCAMHEHUSX Pa3IMYHOIO COCTABA, IMPUHAJJIEKHOCTh BEIIECTB K
onpeAeIEHHOMY KIACCy COCAMHEHUU 1Mo ¢GopMysiaM, BUJ XUMHUYECKOW CBsI3W (KOBAJICHTHAs, MOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsA] HOHAa [0 XHUMHUYECKOW Qopmylie, XapakTep Ccpeabl B BOAHBIX pacTBOpaX HEOPraHUYECKUX COEIWHEHUH, THII
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cmbica [lepuonnueckoro 3axona JI. M. MenneneeBa W AEMOHCTpUpOBAaTh €ro INOHMMAHHE: ONMCHIBATh U XapaKT€pU30BaTh
Tabnnunyo Gopmy Ilepuonnyeckoil CUCTEMbl XUMUYECKHX 3JIEMEHTOB: pa3jiiMuaTh MOHATHS «rJaBHas moArpymmna (A-rpymma)» u «mnoOodHas
noarpymmna (b-rpynmna)», Mansie 1 60JbIINE TEPUOIBI, COOTHOCUTH 0003HAYCHHS, KOTOPHIE UMEIOTCSl B TIEPUOINIECKON TabHIle, ¢ YNCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsj slpa, OOIlee YHCIO AJIEKTPOHOB U paclpeielieHue HX IO
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWMCTB 2JIEMEHTOB M MX COCMHEHUH B MpE/enax MaJIbIX MEPUOIOB U
[JIABHBIX MOATPYMNI C YYETOM CTPOCHHS UX ATOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKHE JIEMEHTHI, HEOPTraHMUECKHUE BEIIECTBA, XMMHUECKHUE PeaKIuH (10 YUCIY U COCTaBy Y4acTBYIOUIUX B PEaKIHH
BEIIECTB, [0 TEIUIOBOMY 3(h(eKTy, 0 N3MEHEHHIO CTETICHEH OKHUCIICHUS! XUMHUECKUX AIIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CHEHU(PHUECKHE XUMHUYECKHE CBOMCTBA IMPOCTBHIX M CIOXKHBIX BEIIECTB, TMOATBEPKIAs OIHCAHUE
IIpUMEpaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

COCTAaBIIATh YPABHEHUS AJIEKTPOJIMTUYECKON ITUCCOLMALNN KHUCIIOT, LIEJIOYEN U COJIEH, TIOJHBIE U COKpAIEHHbBIE YPABHEHMs PEAKLIMA HOHHOTO
oOMeHa, ypaBHEHUs peakLuil, OITBEPKAAIOLINX CYIIECTBOBAHNE T€HETUYECKON CBSI3U MEX/1y BEIIECTBAMHU PA3IMUHBIX KJIACCOB;

PaCKpBIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMi MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOTO OajlaHCa ITHX peakIuii;
IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHMS, BO3MOKHOCTH IPOTEKAHUS XUMHUYECKHX IPEBPALLEHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIUHCIISTH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO Macchl BEILIECTB, MAaCCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa 10 (hOpMyJie COeTUHEHMUS,
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE, IPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUUECKON PEaKIIVH;

coOuro/1aTh MpaBHiIa MOJB30BaHUS XMMUYECKOH MOCYyA0H M J1abopaTOpHBIM O0OpYZOBaHUEM, a TakXKe IMpaBuia OOpalleHHs C BELECTBAMHU B
COOTBETCTBUHU C MHCTPYKLMSIMH IO BBINOJHEHHUIO JIAOOPATOPHBIX XMMHUECKUX OMNBITOB IO MOJyUYEHUIO M COOMPAHMIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTIeKUCIIOoro ra3a);

IPOBOJUTH PEAKIINHU, TOATBEPKIAIOIINE KaUeCTBEHHBIM COCTAaB Pa3IMUHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHU/-, OPOMUI-, HOAU-,
KapOoHat-, ¢pocdar-, cuaukar-, cyabdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS M WOHBI U3yYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUUYECKUX BEILECTB;

INPUMEHATh OCHOBHBIE OMNEpalMd MBICIUTEIbHON AEATENbHOCTH — aHallu3 U CHUHTE3, CPaBHEHUE, 0000IIeHHe, CHCTEeMaTH3alhio, BBISBICHUE
IIPUYMHHO-CJIEICTBEHHBIX CBSI3€H — JJI1 U3YYEHHs CBOMCTB BEUIECTB U XMMMUYECKUX PEAKLUH, €CTECTBEHHO-HAyYHbIE METOJbI NO3HAHUS —
Ha0JII0/IeHue, U3MepeHne, MOJEIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
K
Ne HaumeHoBaHue pa3iesioB H OTIEECTBO qacI(LB I DJieKTpoHHbIE (IIU(pPOBbIE)
n/n TeM MPOrpaMMbl Bcero OHTPOILHDLIC PaKThHecKue oOpa3oBaTe/ibHbIE pecypchbl
padoThbI padoThbI
Pa3nen 1. [leppoHayaibHble XUMHYECKHE MOHATHS
Xumus — BakHas 00J1acTh
1.1 eCTGCTBO3HaHUI/I in 5 2 https://m.edso0.ru/A3R9T4T6X
HpaKTI/I‘IeCKOI/I NCATCIIBHOCTHU
YyeJIoBeKa
1.2 Bemectsa u Xummeckue 15 1 https://m.edsoo.ru/JOMI9VEVED
peaknuu
Wroro no pazneny 20
Pasnea 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIeCTB
2.1 Bosnyx. Rucnopon. Mowstue 6 https://m.edsoo.r/QSABKSW8Y
00 okcHuaax
2.2 Bonopoz. Torstue o kucnorax 8 1 https://m.edsoo.ru/C4H8K6TSE
" COJIIAX
23 Bona. Pactsopr. Tlonsmue 06 5 1 1 https://m.edsoo.ru/F1X701B0Q
OCHOBAHMIX
2.4 OCHOBHEIE KI1aCChI . 11 1 1 https://m.edsoo.ru/L3F4R7GOT
HeOpFaHI/I‘-IeCKI/IX COCANHCHUHN
Hroro no pazneny 30

Pazpnen 3. [lepnoanyeckuii 3axkoH u Ilepuoguyeckas cucrema xumuideckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHne aToMOB. XMMHYeCKas
cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN

3.1

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema 7
XHMHUYECKUX djieMeHToB /1. M.

https://m.edso00.ru/C911 K8POM
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https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T
https://m.edsoo.ru/C9I1K8P0M

MenneneeBa. CTpoeHue aroma

XUMHYeCKas CBA3b.

3.2 OKHCIIUTETTEHO- 8 https://m.edsoo.ru/WSCOT2E7K
BOCCTAHOBUTEIIHHBIC PEAKIIHH
Uroro no pazneny 15
Pe3epBHOE Bpemst 3 https://m.edsoo.ru/A3F7K3G1G
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanyecTBo yacoB
Ne i/ HaumeHoBaHue pa3jiejioB H TeM Koutpossupe  Tpaxtuseckie DJieKTpoHHbIe (U poBbIe)
B orpa o0pa3oBare e pecypc
NporpamMmbl Bcero paGoThI paGoThi pa3oBaTe/bHbIE PeCypChl
Pasnea 1. BemecTBo M XuMH4yeckme peakiun
1.1 HoTopenne u yritybuerue uaini 5 1 https://m.eds00.r/GIMSW9J3T
OCHOBHBIX Pa3/iesioB Kypca 8 kjiacca
12 OCHOBHULIG 3aKOHOMEPHOCTH XUMUYECKUX 4 https:/m.cdsoo.ru/R3Z906GAG
peaximii
1.3 TEKTPONUTHIECKAs IUCCOLUALIAL, 8 1 1 https://m.edsoo.ru/DSR5V404A
XUMHUYECKUE PEAKIIMU B PACTBOPAX
Uroro no pazueny 17
Pazgen 2. HemeTa/Ibl M HX COeTUHEHU ST
2.1 OO1mast XapakTepUCTHKA XIMHUCCKHX 4 1 https://m.edsoo.ru/FOWINIF5V
aneMeHToB VIIA-rpynmsl. ["anorenst
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 snemeHTOB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/STL7TMILTS
COCIIMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
23 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/A6Y9S6H4U
COCIIMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
24 anemeHToB [VA-rpynmel. Yriepon u 8 1 2 https://m.edsoo.rt/Q2WSH2KSY
KPEMHUH B WX COSAMHCHUS
Hroro no pazneny 25
Pasnea 3. MeTasiibl U HX COeANHEHUS
3.1 ‘ OO0mme cBOMCTBA METAINIOB 4 https://m.edsoo.ru/C1C6H6T2M
3.2 Baxkueiimme MeTaiuibl 1 UX COEIUHEHUS 16 1 2 https://m.edsoo.ru/I8G6J7R9U
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Hroro no pazgeny

20

Pa3nen 4. Xumus u okpy:xamomas cpeaa

4.1 BemecTBa u Matepuaibl B )KU3HU Y€JIOBEKA 3 https://m.edso00.ru/Z3S8T10Q8K
Hroro no pazneny 3
Pe3epBHOE Bpems 3 https://m.edsoo.ru/N2U7H3F8A
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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