PaGouasi nporpamma no yuedHomy npeamety «Xumus» Ais 8-9-x kjaccos

IHosicHuTEJIBbHAA 3aAIINCKA

PaGouast mporpamMma 1o XuMuu Ha ypOBEHb OCHOBHOTO 00111eT0 00pazoBanus s ooydaronuxcst 8—9-x kimaccoB MBOY «Cpennsist
obmreoOpazoBarenpHas mkoiaa Ne 45»

®depnepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O06 obpazoanuu B Poccutickoit denepanumny;

o mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTBepxkaeHuu heneparbHOr0 rocy1apcTBEHHOTO 00pa30BaTEIbHOTO
CTaHJIapTa OCHOBHOTO OOIIET0 00pa30BaHUY,

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yrBepxaeHuu dheaepalbHON 00pa30BaTeIbHON MTPOTrpaMMbl OCHOBHOTO
o011ero 00pa3oBaHuUsy;

o mpukaza Munnpocsemenus ot 09.10.2024 Ne 704 «O BHeceHUH U3MEHEHUN B HEKOTOPBIE MPUKa3bl MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu, kacaroupecs GpeaepaabHbIX 00pa30BaTeIbHBIX MPOrpaMM HaYaJIbHOTO 0011ero 00pa3oBaHus, OCHOBHOTO
o01ero 00pa3oBaHus U CPEIHETO OOIETO 00pa3OBAHUY;

o npukaza Munnpocsemienus ot 22.03.2021 Ne 115 «OG0 yrBepkaenuu Ilopsiika opraHu3aiiu ¥ OCyIIECTBICHH 00pa3oBaTeIbHOM
JeSATETLHOCTH IO OCHOBHBIM 00111€00pa30BaTEILHBIM MPOrpaMMaM — 00pa30BaTeIbHBIM ITpOrpaMMaM Ha4aJIbHOTO OOIIIETo,
OCHOBHOTO OOILIETO U CPEAHETO 00IIEro 00pa3oBaHUM,

o KoHnenmuuu npenogaBanus yaeOHOTO peameTa « XUuMHUs»;

o KoHIenmmu 5K0I0rHuecKoro 00pa3oBaHus B CUCTEME 00IIero 00pa3oBaHus;

e CII 2.4.3648-20 «CaHuTapHO-3MHIEMHOIOTUUECKHIE TPEOOBAHUS K OPTaHU3AIIUSAM BOCIIUTAHUS ¥ O0yUCHHUS, OTABIXA U 030POBJICHHS
JIeTe U MOJIOJICKU», YTBEPKICHHBIX MOCTAHOBJICHUEM TJIABHOTO caHUTAapHOTO Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHndeckrne HOPMaTUBBI U TPEOOBaHMS K 00eCeueHHIO 6€30macHOCTH | (M) OE3BPETHOCTH IS
4esoBeKa (PaKTOPOB Cpeibl OOUTaHMSD», YTBEP)KICHHBIX TOCTAHOBJICHHWEM ITaBHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne 2;

e y4eOHOTO IJIJaHAa OCHOBHOTO 00IIIeT0 00pa3oBaHusl, yTBepkaeHHoro npukazoM MBOY «Cpennss ob6meo0pa3oBarenbHas 1kosna No
45» ot 29.08.2025 «O BHeceHHH U3MEHEHUH B OCHOBHYIO 00pa30BaTeIbHYIO POrPaMMy OCHOBHOT'O OOIIEro 00pa3oBaHUs,

e (enmepanpbHON paboueii MPOrPaMMBI IO YUSOHOMY MPEAMETY «XHUMHSI.

Pabouast nporpaMMa OpreHTHPOBaHA Ha IIEJIEBBIE TIPUOPUTETHI, CPOPMYIIMPOBaHHBIE B (penepanbHOil paboueii mporpaMmMe BOCIIUTAHUS H B
paboueii mporpamme Boctiutanust MBOY «Cpennsist o6meo0Opa3oBaTenbHas mkona Ne 45»,



[IporpamMma 1Mo XMMUU Ha YpOBHE OCHOBHOTO 00IIIero 00pa30BaHUs COCTABICHA HA OCHOBE TPEOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
00pasoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBanus, mpeactaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE (efiepaibHON padboueit
mporpaMmbl BOCIUTAHUA U C YUCTOM KOHICTIIIIUU MPCIIOJaBaHUSA yqe6H0r0 npeamMeTa «XUMUA» B OGp&SOB&TGHBHBIX opraHu3zanusax
Poccuiickoit deneparumu.

[TporpaMMa 1o XUMHUH JaeT MPEACTABICHUE O EJISIX, OOIICH cTpaTeruy O0YUICHHS, BOCITUTAHHS M Pa3BUTHS 00YUJaIOIIUXCS CPEJICTBAMH
yueOHOro MpeMeTa, yCTaHABIMBACT 00s3aTEIbHOE MPEMETHOE COJIEpIKAHUE, MPEAyCMaTPUBACT paclpeeNieHUe ero Mo KiaccaM U
CTPYKTYPHUPOBAHHE TI0 pa3JieiiaM U TeMaM ITPOrPaMMBI 10 XHMHH, OTIPECIIACT KOJIMYSCTBCHHBIC M KAaUeCTBEHHBIC XapaKTePUCTHKU
COI[ep)KaHI/I}I, peKOMeHI[yeMyIO IIOCJICA0OBATCIbHOCTD HBYqGHHH XUMHUHU C y‘IeTOM Me)KHpe,Z[MeTHBIX n BHyTpHHpeI[MeTHBIX CB}ISGI\/'I, JIOTUKHA
y4eOHOT0 MPoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaroImMXCcs, ONPEaesseT BOZMOXXHOCTH MpeIMeTa I pealn3aiuy TpeOOBaHUH K
pe3ylbTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl HA YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHus, a TaKkKe TpeOOBaHUH K
pe3ysibTataM OOydeHUsI XMMHH Ha YPOBHE LIEJICH U3yUeHUS MPEMETa U OCHOBHBIX BHUJIOB YI€OHO-TTO3HABATEIBHON JACSITEILHOCTH
00y4aromIerocs: o OCBOCHHUIO Y4eOHOTO COACPKAHUSI.

3HaHUE XUMHHU CIIY’KUT OCHOBOH U1 (YOpMUPOBAHHS MUPOBO33PEHUS 00YJAOIIETroCs], €ro NMpeICTaBIeHUI 0 MaTepuaIbHOM €IUHCTBE MHPA,
Ba)XHYIO POJIb UTPAIOT (POPMUPYEMbIE XMMHEN IPEACTABIECHUS O B3aUMOIIPEBPAIIEHUAX SHEPIUU U 00 IBOJIIOLMH BELIECTB B IPUPOJIE, O MyTAX
pelieHus r1o6aIbHBIX IPOOIeM YyCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPIreTUYECKOM, MUIIIEBOM M HKOJIOTHYECKOM
0e30MmacHOCTH, MPOOJIEM 31PaBOOXPAHCHHUSI.

N3yueHnne xumuu:

e CIIOCOOCTBYET peann3alyy BO3SMOXKHOCTEH Il CAMOPA3BUTHUS M (POPMUPOBAHMS KYJIbTYPBI TMYHOCTH, €€ 001IeH U (yHKIIMOHATIBHON
IPaMOTHOCTH;

e BHOCHT BKJIaJl B (GOPMUPOBAHNE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH 00yUarOIMXCsl, HABBIKOB UX CAMOCTOSATEIILHON yueOHOM
IEATENbHOCTH, SKCIEPUMEHTAIBHBIX M UCCIIEJOBATEIILCKIX YMEHHUH, HEOOXOANMBIX KaK B TIOBCETHEBHOW )KMU3HH, TaK U B
npodeccHoHaABEHOM IeATEbHOCTH;

e 3HAaKOMHT CO CHenn(UKON HAyYHOTO MBIIIICHNUS, 3aKJIaIbIBACT OCHOBBI LIEJIOCTHOTO B3TJIS1a HA €AMHCTBO IPUPOJIBI M YETIOBEKa,
SBIISICTCS OTBETCTBEHHBIM 3TArloM B (JOPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yYarOIIUXCS;

e crHocoOcTByeT GOPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHHUSAM, K IIPUPOJIE, K YETIOBEKY, BHOCHT CBOM
BKJI4/I B DKOJIOTHYECKOe 00pa3oBaHue 00Yy4arOIIHXCS.

JlaHHbIe HampaBJIeHUs! B 00YYEHUN XUMHUH 00€CIICUNBAIOTCS CIICIIU(PHUKON cofiepKaHusl y4eOHOr0 IpeaMeTa, KOTOPBIN SBISIETCS
Ne1arOrMYeCKH aJalTHPOBAHHBIM OTpaXKeHHEM 0a30BOM HaAyKH XMMUU Ha ONPEJICIIEHHOM JTalle €€ Pa3BUTHSL.



Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIeTr0 00pa30BaHUsi OPUSHTHPOBAH HA OCBOCHHE 00YUYAIOIIMMUCS CUCTEMBI TIEPBOHAYATBHBIX TTOHATHN
XUMHUH, OCHOB HEOPIraHMYECKOW XUMHH U HEKOTOPBIX OT/EJIBHBIX 3HAUMMbIX TOHATUN OpPraHU4eCKON XUMUH.

CtpykTypa coaep:kaHHs IPOrpaMMbl IO XUMHUH c(hopMHpOBaHa Ha OCHOBE CUCTEMHOIO M0/1Xxo/1a K ee u3yueHuto. ComeprkaHue CKIaabIBaeTCs
U3 CUCTEMBI TOHITHI 0 XUMUYIECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI MOHATUH 0 XUMHUECKOH peaknuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpraHM30BaHbI 110 MPHUHIIMITY [TOCJIEI0BATEIBHOIO Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETUYECKUX MPEACTABICHUI Pa3HOTO YPOBHS:

e ATOMHO-MOJIEKYJIIPHOTO YYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

o Ilepuonnueckoro 3akona /[.11. Menaeneea kak OCHOBHOI'O 3aKOHA XUMUHU;

e YYEHHUS O CTPOCHUH aTOMa U XMMUYECKOU CBS3H;

e TIPEICTABJIICHUN 00 AIEKTPOIUTUIECCKON JUCCOIUAIIIH BEIIECTB B PACTBOPAX.

TeopeTtnueckue 3HaHUS PaCCMATPUBAIOTCS HA OCHOBE SMITUPUYECKH MOTYYEHHBIX U OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEA0BATENBHO OT
OJIHOTO YPOBHS K IPYTOMY, BBITIOJHSS (DYHKIIMHU OOBSICHEHUS ¥ MPOTHO3UPOBAHUS CBOICTB, CTPOSHHUS U BO3MOKHOCTEH MPAKTUIECKOTO
IIPUMEHEHUS U MOJIYYEHUS U3Y4aeMbIX BELIECTB.

OcBoeHue MporpaMMbl MO0 XUMHH CITOCOOCTBYET (POPMUPOBAHUIO MPECTABICHUS O XUMHUYECKON COCTaBISIONIeH HaydHOI KapTUHBI MUpa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IECHHOCTHOI'O OTHOILIEHUS K HAYyYHOMY 3HAHUIO U METOJIaM MO3HaHus B Hayke. M3yueHne XuMUU MPOUCXOIUT
C MPUBJICYEHUEM 3HAHUN U3 paHee N3YUYECHHBIX yueOHBIX npeameToB: «Oxkpyxaromuii Mup», «buonorus. 5—7 kiaccel» u «D@u3nka. 7 Kiaccy.

[Tpu u3ydeHnr XUMUHU MPOUCXOAUT (HOPMUPOBAHNE 3HAHUN OCHOB XMMHUYECKOIN HayKU KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
NPaKTUYECKOH IEeATEILHOCTH YeJIOBeKa U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOH KYJIbTYphl. 3a7aua y4eOHOTO IPeIMETa COCTOUT B
(bOopMUPOBAHUN CUCTEMbl XMMUYECKUX 3HAHUM — Ba)KHEHIINX (AaKTOB, MOHSATUH, 3aKOHOB U TEOPETHUECKUX TMOJIOKEHUH, TOCTYITHBIX
0000111eHN T MUPOBO33PEHUECKOTO XapaKTepa, A3blka HayKH, B IPHUOOIEHUH K HAYYHBIM METOJIaM ITO3HAHUS [IPH U3YUYE€HUH BELIECTB U
XUMHYECKHUX PeaKiuii, B GOpMUPOBAHUH U Pa3BUTUU MO3HABATENIbHBIX YMEHUN U UX MPUMEHEHNUHU B y4eOHO-TIO3HABaTeNbHOM U yueOHO-
UCCIIEIOBATEIbCKON AEATEIbHOCTH, OCBOCHUH MPABHII O€30IIaCHOT0 OOpAIleHus C BEIIECTBAMH B TOBCETHEBHOM JKHU3HU.

[Tpu u3ydyeHHHn XUMHUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus BaXKHOE 3HAUCHHUE TPUOOPEH TaKKhe LEeIH, KaK:

e (GopMUPOBAHNE UHTEIJIEKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOI K caM000pa30BaHUI0, COTPYAHUUECTBY, CAMOCTOSITEIIbHOMY
MPUHATHUIO PEIIeHU, CHOCOOHON aIanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHUSM KU3HHU,

e HampaBJIEHHOCTh 00OyUEHHUs HA CHCTEMaTH4YecKoe MPHOOIIeHNE 00YUaIOIUXCs K CAMOCTOSITEIbHOM MT03HABATENbHON AESITETbHOCTH,
HAYYHBIM METOJIaM MO3HaHMsI, (POPMHUPYIOIIUM MOTHBALIMIO U PAa3BUTHE CITIOCOOHOCTEH K XUMUH;



obecrnieueHne yCcIoBHii, CIIOCOOCTBYIOIINUX MPUOOPETCHUIO O0YUAIOIIMMICS OMBITa PA3HOOOPA3HOM AeATEeIHbHOCTH, TIO3HAHUS U
CaMOITO3HAHUS, KIIFOUEBBIX HABBIKOB (KJTFOUEBBIX KOMICTEHIINH ), UMEIOIINX YHUBEPCATbHOE 3HAYCHUE ISl Pa3IMIHBIX BUIOB
NeSITeNbHOCTH;

dbopmupoBaHue 0011 PYHKITMOHAITBHOW U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM YHCJIE YMEHHM OOBSICHSATh U OIICHUBAThH
SIBIIGHUSI OKPY KAIOIIETO MUPA, UCTIONIBb3Yys 3HAHUSI U OTIBIT, MOJTYYCHHBIE PU U3YUYEHUU XUMHUH, TPUMEHSATDh UX MPU PEIICHUH
po06JieM B MOBCEIHEBHOM )KU3HU U TPYIAOBOM AESITEILHOCTH;

dbopMupoBaHUEe y 00YJAOIINXCS TYMAaHUCTHUECKUX OTHOIICHUH, TOHUMAHUS [ICHHOCTH XUMUYECKUX 3HAHUN IS BRIPAOOTKHU
HKOJIOTMUYECKH 11€1€CO00pa3HOro MOBEJACHUS B ObITY M TPYIOBOU JESATENILHOCTH B LIESX COXPAHEHHSI CBOETO 3J0POBBS U
OKpY>Karolle NpUPOIHON CPEBI;

pa3BUTHE MOTHBAIIMK K O0YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO HA OCHOBE YCBOCHHUS 00IIEUETIOBEUECKUX
[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQWIIS U HANIPABIEHHOCTH AAIbHEHIIIET0 00yICHHUS.

OO1mee 9ncao 9acoB, OTBEICHHBIX JJI U3YYCHUs XMMHUH Ha yPOBHE OCHOBHOTO 00111er0 0Opa3oBanusi, cocrabisieT 136 yacos: B 8-M kimacce —
68 yacos (2 gaca B Hezen0), B 9-M Kitacce — 68 yacoB (2 yaca B HEIEIIO).

JIyis peanm3anuu mporpaMMbl HCITONB3YIOTCS YICOHUKH, JOMYIIECHHBIC K HCITOJIB30BAHMIO MPU PeaTH3allii HMCIOIIUX TOCYIapCTBEHHYIO
AKKpeIUTAINIO 00Pa30BaTEeIbHBIX MPOTPaMM HAYATBHOTO OOIIEr0, OCHOBHOTO OOIIET0, CPeTHEro 00Iero o0pa3oBaHms OpraHu3alUsIMU,
OCYIIECTBIISIOMMUME 00pa30BaTEIbHYIO ACATEIHHOCTD, MpHUKazoM Munmnpocsemenus ot 26.06.2025 Ne 495:

o Xwumus, 8 kinacc/ T'abpuensu O.C., Octpoymon WU.I'., Cnagkos C.A., AO «M3natensctBo "TIpocBerienune’»;

e Xumus, 9 kimacc/ T'abpuensa O.C., Octpoymos WU.I'., Cragkos C.A., AO «M3narensctBo "TIpocBerenue’»;

DJeKTpoHHbIE 00pa30BaTeNbHBIE PECYPCHI, JOMYIIEHHBIE K UCIIOJIb30BAaHHIO IIPH PEATH3aIMH UMEIOIINX FOCyJapCTBEHHYIO aKKPEIUTAIUIO

00pa3zoBaTeNbHBIX MPOrPaMM HavyaJIbHOTO OOIIEro, OCHOBHOTO OOIIETO, CPEeTHETO 00IIero o0pa3oBaHus MpUKa30M MUHIIPOCBEIICHHS OT
23.07.2025 Ne 551:

._https://resh.edu.ru/subject/lesson/2104/start/

e https://www.google.com/url?g=https://www.xumuk.ru/&sa=D&source=editors&ust=1731036413329905&usg=A0vVaw2xC0JPbzX
zluyRrzSxwCsu..>.

Coaepxanue y4eOHOro npeamera


https://www.google.com/url?q=https://resh.edu.ru/subject/lesson/2104/start/&sa=D&source=editors&ust=1731036413321749&usg=AOvVaw1BHDtnZN1oV1RyWQz1SrQA
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8- KJj1acce
HepBOHa‘{aJIbele XHUMHUYECKHuEe NMOHATUA

[Ipenmer xumuu. Poiab XuMUM B )KU3HU YEJIOBEKA. XUMUA B CUCTEME HayK. Tena u BemecTBa. @U3NYECKUE CBOMCTBA BEIIECTB. ArperaTHoe
COCTOAHUEC BCUICCTB. ITousTue o METOAaxX IMO3HAHUA B XUMUU. YHucteie BEIICCTBA U CMCCH. CHOCO6BI pasaciICHUA cMeceH.

ATOMBI 1 MOJIEKYJbl. XUMUYECKHE 3J1EMEHTEL. CHUMBOJIBI XMMUYECKHUX 3JIEMEHTOB. IIpocThie 1 Cl1okHBIE BElecTBa. ATOMHO-MOJIEKYJISIPHOE
yUYEHHE.

XuMu4yeckas (bOpMyJIa. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIEMCHTOB. 3aKOH IOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTenbHas aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsSIpHas Macca. MaccoBas J0JI XUMHYCCKOT'O 3JIEMEHTA B COCAMHCHUU.

KonuuectBo BemectBa. Moisb. Mossipaast Macca. B3auMOCBSI3b KOJTMYECTBA, MAaCChl M YKHCJIa CTPYKTYPHBIX €IMHHUI] BelecTBa. PacueTsl o
dbopMynaM XUMHUYECKUX COSTMHECHU.

®u3nyeckue 1 XUMUYECKHUE SIBICHUSA. XUMHUUYECKasl peakus U €€ NPU3HAKU. 3aKOH COXPAaHEHHs MacChl BEIIECTB. XUMHYECKUE YPABHEHUS.
Knaccudukanus XuMu4eckux peakiuii (CoeTuHEHMsI, Pa3IoKEHHs, 3aMEIICHHUs, 0OMEHa).

XHMHYECKHI IKCIIEPUMEHT:

3HaKOMCTBO C XUMHUYECKOW MOCYI01, PaBUIIaMHU pabOTHI B JIAOOPATOPUH U TpUeMaMH 00paIleHHs ¢ JIabOpaTOPHBIM 00OPYIOBaHUEM,
U3y4eHHE U ONHCcaHne (PU3NUECKUX CBOMCTB 00pa3I[0B HEOPraHUUECKUX BELIECTB, HAOMr0IeHNe (HU3HYecKuX (TUIaBlICHHE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KHIICHUE U KOHICHCAIUS BOJIbI) M XMMUYECKUX (FOpEeHHE CBEUYH, MPOKATMBAHUE METHOW TIPOBOJIOKH,
B3aMMO/ICHCTBUE MeJia C KHCIIOTOM) SIBJICHUH, HAOIIOICHNE U ONMCaHUE IPH3HAKOB IIPOTEKAHHS XUMUYECKHX peakuii (pasiokeHue caxapa,
B3aUMOJICHCTBHE CEPHOW KUCIIOTHI C XJIOPHIIOM Oapusi, pasniokenue ruapokcuaa Meau (1) mpu HarpeBaHuM, B3aMMOJISHCTBUE Kee3a C
pactBopoM conu Meau (1), n3ydeHnue criocoGoOB pasjiesieHns: cMeceii: ¢ MOMOIIBI0 MarHuTa, GUILTPOBAHUE, BBINAPUBAHUE, TUCTHILIALINS,
xpomarorpadus, TpoBeIeHHEe OYUCTKH MOBAPEHHOH COJIM, HAOIIO/ICHHE U OMUCAHUE PE3yJIbTaTOB MPOBEICHHS ONbITA, WILTIOCTPUPYIOIIETO
3aKOH COXPAHEHHsI MacChl, CO3/IaHNE MOJIEIeH MOJIEKYI (IIapOCTEePIKHEBBIX).

Baskneiinue npeacTaBUTe I HEOPraHUYECKHX BellecTB



Boznyx — cmeck razoB. CoctaB Bozayxa. Kuciaoposa — aieMeHT u mpocToe BeniectBo. HaxoxeHne kuciaopoaa B npupoze, puzndeckue u
XuMHYecKue cBoiicTBa (peakuun ropenus). Oxcupl. [Ipuvenenue kuciopoaa. CriocoOb! MOTyUeHHUs KHCIOPOa B 1a00paTOpHH 1
npoMmblieHHOCTH. KpyroBopot kucnopoaa B npupojae. O30H — alioTponHas MOIUpUKAIHs KHCIOPO/a.

TennoBoii 3¢ hekT XUMUIeCKoi peakiuy, TepPMOXUMHUYECKHE YPAaBHEHHS], IK30- U SHIOTEPMUYECKHE peaKuu. TOIIMBO: yroidb U METaH.
3arpsi3HEHUE BO3]lyXa, yCUIIEHHE TapHUKOBOTO 3(dekTra, pazpylieHne 030HOBOTO CIO5I.

Bonopona — anemeHT u mpocToe BemecTBo. Haxoxknenne Boiopoaa B mpupoze, Pu3ndeckue 1 XMMUIECKHE CBOMCTBA, PUMEHEHHE, CTIOCOOBI
nosyyeHusi. KucinoTsl u cosu.

MoutsipHbIii 00beM Ta30B. PacyeTsl M0 XUMHUYECKUM YPaBHEHUSIM.
®dusnueckue cBorcTBa BOJIbI. Bona kak pactBoputelnb. PacTBopbl. HackleHHbIE 1 HEHACKIIIEHHBIE paCTBOPHL. PaCTBOPUMOCTH BELIECTB B
Bosie. MaccoBas 7107151 BelecTBa B pacTBope. XUMHUECKHE CBOMCTBA BOAbl. OcHOBaHUs. Posib pacTBOPOB B IPUPOJE U B KU3HU YETIOBEKA.

KpyroBopot Bozbl B ipupojie. 3arps3HeHne NpUpoaAHbIX Boj. OXpaHa U OYMCTKA MPUPOTHBIX BO/I.

Knaccudukarust Heopranndeckux coenunennii. Oxcusl. Kiaccudukarms okcumoB: coiaeodpasytorine (0OCHOBHBIC, KUCIOTHbIC, aM(pOTEpHbIE)
U HecoseoOpasytomue. HomeHnknaTypa okcuoB. @u3nueckue 1 XUMUYECKHE CBOWCTBA OKCUAOB. [lomyueHnne oKCHIoB.

OcHoBanus. Kimaccudukanus OCHOBaHHI: 1I€TT0UYHM U HEPACTBOPUMbIC OCHOBaHUsA. HomeHkaTypa ocHoBaHWN. DU3HUECKUE M XUMHUECKHUE
cBoMcTBa OCHOBaHUU. [loiryuenne ocHOBaHMIA.

Kucnorsl. Knaccudukarus kucinor. Homenknatypa kucinot. @u3ndeckre 1 XUMUUYECKHe CBOMCTBA KUCIOT. Psi aktuBHOCcTH MeTansioB H.H.
bekerosa. [loryueHnne KucInor.

Conu. Homenkiarypa coneit. @u3ndeckre 1 XMMUYECKUe CBOMCTBA coeil. [Tonmyuenune cosei.

I'enernueckas cBsA3b MEKIY KJlacCaMH HEOPTaHUYECKUX COEIMHEHUH.

XHMHYECKHI IKCIIEPUMEHT:

Ka4eCTBEHHOE OIpe/IeNICHUE COIePKaHMsI KHCIOPOa B BO3AyXe, MOIy4YeHue, COOMpaHue, paclio3HaBaHue U U3y4eHUE CBOMCTB KHCIOPO/a,

HaOJII0/ICHNE B3aMMO/ICHCTBHSI BEIIECTB C KMCIOPOIOM U YCIOBHUS BOSHUKHOBEHHS U MPEKPAICHUs ToOpeHus (Ioxapa), 03HaKOMIICHHE C
o0pa3iaMu OKCHIOB U OITUCAHUE UX CBOWCTB, MOJyYeHHE, COOMpaHKe, pacliO3HaBaHUE U U3yUEHHE CBOMCTB BOI0po/ia (TOpeHue),



B3auMoieiicTBue Boopoa ¢ okcuaom Meau (1) (Bo3MoXHO UCTONBb30BaHNE BUCOMATEPHAIOB), HAOIIOIEHHE 00Pa3I[0B BEIIECTB
KOJINYECTBOM 1 MOITb, HicCIIeIOBaHNE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C PA3IMYHON paCTBOPHUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C
OTIPEICIICHHOM MACCOBOM J0JIel PACTBOPCHHOTO BEIIECTBA, B3aUMOICHCTBHE BOJIbI C MeTaJIaMK (HATPHEM U KalibiiieM) (BO3MOYKHO
UCIIOJIb30BAHUE BUICOMATEPHAIIOB), HCCIIE0BAaHHE 00PA3I[0B HEOPTaHUUECKHUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIOICHNUE N3MEHEHUS
OKpAacCK{ MHIMKATOPOB B paCTBOpaxX KUCIIOT U IIejouei, u3ydeHue B3aumo/eiictus okcuaa meau (I1) ¢ pacTBopoM cepHOii KUCIOTHI, KUCIIOT €
MeTaJuIaMH, PeaKIHid HeHTpan3aluy, MoJydeHre HepaCTBOPUMBIX OCHOBAHUH, BRITECHEHHE OJTHOTO METaJlIa APYTUM U3 PacTBOpPa COJIH,
pelleHHE SKCIIEPUMEHTATIBHBIX 33/1au 110 TeMe «BakHeHIne Ki1acchl HEOPraHMYSCKUX COCAMHCHUI.

I[Hepuoauuecknii 3axon u [lepnoanyeckas cucrema xumudeckux 3jiemeHToB [[.. MenaesieeBa. CTpoenne aToM0B. XUMHYeCKasi
cBsI3b. OKHCINTEIbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUT

[TepBbie MOMBITKY KiacCH(PUKAINY XUMHYECKUX 31eMEeHTOB. [I0HsTHE O TpyIIax CXOAHBIX 3JIEMEHTOB (IIEJIOYHBIC H IIEIOYHO3EMETbHbIC
METaJLIbl, TaJIOr€Hbl, HHEPTHBIC T'a3bl). DIIEMEHTBI, KOTOPbIE 00pa3yloT aM(OTepHbIC OKCUIBI U TUAPOKCHUIBI.

ITepuonnueckuii 3akoH. [lepuoanueckas cucrema xumudeckux 3iaeMenToB .M. Menneneesa. KopotkonepruoaHas v IJIMHHONIEPUOIHAS
dopmsl [leproauueckoii cucremsl xumuyecknx snemenToB [I.M. MenaeneeBa. [lepuonst u rpynmnsl. @u3nyuecKuii CMBICIT MOPSAAKOBOTO
HOMEPA, HOMEPOB MEPUOA U TPYIIIBI AIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX sifep. M3oTomnbl. DnekTpoHbl. CTpOCHHE JIEKTPOHHBIX 000109eK aTOMOB TEPBBIX 20 XUMHUYECKUX
anemeHToB [lepuonudeckon cucremsl JI.M. MenaeneeBa. XapakTepucTKa XMMUYECKOTO JIEMEHTA 10 €ro MOJI0KEeHUI0 B [leproanueckon

cucteme JI.11. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJIyCca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB 10 TPYIIIaM U
MEepPHOJIaM.

3nauenue [leprnoandeckoro 3akoHa u [lepuoanyeckoil CHCTEMbI XUMHUYECKUX JIEMEHTOB JIJIs1 pa3BUTUS HAyKu U npakTuku. .M. Mennenees —
YUEHBIU U ITPaXKIaHUH.

Xumudeckas cBsi3b. KoBaneHTHas (MoJsipHasi 1 HENOJISIPHAS) CBSA3b. DIIEKTPOOTPHIIATEILHOCTh XUMHUYECKHUX JIEMEHTOB. MIOHHas CBSI3b.

Creneub okucieHus. OKUCIUTEIHHO-BOCCTAHOBUTEIIHLHEIC pCaKkmuu. HpOI.[GCCBI OKHCJICHHUS U BoccTaHOBIeHUS. OKHCIUTENN U
BOCCTaAaHOBHUTCIIN.

XHMHYECKHI IKCIIEPUMEHT:



u3ydeHrne o0pa3IloB BEIIECTB METAIJIOB U HEMETAILIOB, B3aUMOJICHCTBUE TUIPOKCHIA IIMHKA C PACTBOPAMH KUCIIOT | IIEIOYEH, TPOBEICHHE
OIBITOB, MJUTIOCTPUPYIOLIUX MPUMEPhI OKHCIUTEbHO-BOCCTAHOBUTEIBHBIX PEaKInil (ropeHre, peakiny Pa3ioKeHHUs, COSAMHCHHUS).

MexnpeaMeTHbIe CBA3H

Peanmaum{ MCKIIPECIMETHBIX CBsI3CH IIpyu U3YUCHUN XUMHH B 8-M Kknacce OCYIICCTBIACTCA YCPE3 NCITI0JIb30BaAHUEC KAaK O6I_HI/IX €CTCCTBECHHO-
HAayYHBIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIIIOINUXCA CUCTCMHBIMU JJIS1 OTACJIIBHBIX IMTPEAMCTOB CCTCCTBCHHO-HAYYHOT'O [UKJIA.

OO01me ecTeCTBEHHO-HAYYHBIC MIOHATHS. HAydHbIH (akT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCU(UKAIUs, IEPHOTUIHOCTD,
HaOII0IeHUE, SKCIIEPUMEHT, MOICTTUPOBAHNE, H3MEPEHUE, MOJIEINb, SIBIICHUE.

®dusnka: Matepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIa, JIEKTPUUYECKUM 3apsij, BEIIECTBO,
TEJ0, 00bEM, arperaTHOE COCTOSIHHE BEIIECTBA, ra3, PU3NUECKHe BEIMUYNHBI, CITMHUITBI H3MEPEHHS, KOCMOC, TIJIaHETHI, 3Be3/1b1, COJHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIC TIOPOIBI, MTOJIE3HBIE HCKOMTAEMEbIE, TOTUIMBO, BOJHBIC PECYPCHI.

«r
9-i1 ki1ace
BemecTtBo 1 XUMHYECKas peaKus
[lepuonuueckuii 3akoH. I[lepuoguueckas cucrema xumuueckux anemeHToB .M. MenneneeBa. CTpoeHure aToMOB. 3aKOHOMEPHOCTH B
MU3MEHEHUU CBOMCTB XUMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX MEPUONOB, KN, KAIBIUA U UX COCIUHCHUI B COOTBETCTBUH C TIOJIOKEHUEM

AJEMEHTOB B [lepuoauyeckoil cucTeMe U CTPOCHUEM UX aTOMOB.

CTpOGHI/Ie BCILICCTBA. BUABL XUMHYECKOM CBSA3U. THIIBI KpUCTATININYCCKUX PCIICTOK, 3aBUCUMOCTD CBOICTB BCIICCTBA OT TUIIA KpHCTﬁHHH‘-IGCKOfI
PEIICTKU U BUJA XHUMHYECKOM CBSI3H.

KJ'IaCCI/I(bI/IKaHI/IH W HOMCHKJIaTypa HCOPTaHNUYCCKUX BCIICCTB. XUMUUYEeCKHEe CBOMCTBA BCIICCTB, OTHOCAIINXCA K pa3JIMYHBIM KJIacCaM
HCOPTaHUYCCKUX COE€IUHEHUHN, TeHeTUYECKas CBA3b HCOPTaHNUYCCKUX BCIICCTB.



Knaccudukanus XMMAYeCKUX pPeaKIyii 0 pa3InYHbIM pU3HaKaM (110 YHCITy U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, IO TEIUIOBOMY
3¢ dekTy, 10 H3MEHEHHIO CTETIICHEeH OKUCICHUSI XUMHYECKUX 3JIEMEHTOB, [0 00PaTHMOCTH, 110 YYaCTHIO KaTanu3aropa). JK30- U
IHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[Tonsarue o ckopoctu xumMuyeckon peakuuu. [TonsTre 06 0OpaTUMbIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. [IoHATHe 0 TOMOTeHHBIX U
reTeporeHHbIx peakuusx. [lonstue o katanusze. [lonstue o xuMnueckoM paBHOBecUU. PaKTOPHI, BIUSAIOIINE HA CKOPOCTh XUMHYECKOU
peaKkLuu U MOJ0KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, SJICKTPOHHBIN OallaHC OKUCIUTEIbHO-BOCCTAHOBUTENbHON peakuuu. CoCTaBlIeHHE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA C UCIIOJIB30BAaHUEM METO/1a SJIEKTPOHHOI 0 OanaHca.

Teopml BHGKTpOHHTquCKOﬁ JUCCouanuu. 9H€KTpO.HI/ITBI N HCOJICKTPOJIUTHI. KaTI/IOHBI, aHHOHBI. MexaHu3M Jucconranyu BEIICCTB C
Pa3siInYHbIMU BUAaMHU XUMHYECKOH cBA3U. CTeIeHb JUCCOIINalu. CunbHbBIE U cla0bIe OJICKTPOJIUTHI.

Peakiiun nonHoro oOMeHa. Y cJIoBHs MPOTEKAHUS PeaKIIii HOHHOTO OOMEHa, TTOJIHBIE U COKPAIIICHHBIC HOHHBIC YpaBHEHUs peakiuii. CBOCTBa
KHCJIOT, OCHOBaHHI U COJIEH B CBETE MPEICTABICHUH 00 IEKTPOIUTUYECKOM nucconuanuu. KauecTBeHHbIe peakiiny Ha HOHbI. [loHsTHE O
TUIPOJIU3E COJIEH.

XUMHYECKHI IKCIIEPUMEHT

03HAKOMJICHHE C MOJICIISIMUA KPUCTAUTHYECKUX PEIICTOK HEOPTaHUUECKUX BEIIECTB — META/IOB M HEMETalIoB (rpaduta u amMasa), CIIOKHBIX
BeIecTB (XJIOpHU/Ia HATPHSs), KCCIICAOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKOH PEaKIIUK OT BO3JCHCTBUS Pa3InUHbIX (DaKTOPOB,
UCCIICIOBAHKE DJICKTPOIIPOBOTHOCTH PACTBOPOB BEILIECTB, MPOIIECCa AUCCOUAIIMH KHCIIOT, MIEI0UeH U cosieit (BO3MOXKHO HCIIOJIb30BaHHE
BHUJ/ICOMATEPHAJIOB), IIPOBECHUE OIBITOB, WILTFOCTPUPYIONIUX MPU3HAKK MPOTEKAHHS PEaKIHii HOHHOTO oOMeHa (00pa3oBaHue OcaKa,
BBIJICJICHUE ra3a, 00pa30BaHUE BOJIbI), OMBITOB, HIUTFOCTPUPYIONIUX TPUMEPHI OKUCIIUTEIEHO-BOCCTAHOBUTENBHBIX peakiiuil (ropeHue, peakiuu
pa3iioKeHHUsI, COSTMHEHHS), PACTIO3HABAHNE HEOPTaHMUYECKHUX BEIIECTB C TIOMOIIBIO KAYeCTBEHHBIX PEAKI[Hii HA HOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/au.

HeMeTaabl 1 UX cOeTUHEHUS

OO0m1ast xapakTepucTHKa rajjoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIEe CTeNeHN okuciaeHus. CTpoeHne u pusndeckre CBOWCTBa
IPOCTHIX BEIIECTB — raJIOr€HOB. XMMHUUECKHE CBOMCTBA Ha MpUMepe Xjiopa (B3aMMOACHCTBUE C METAUIaMH, HEMETaJlIaMH, LIETOYaMH).
Xnoposogopona. CossiHast KMCIIOTa, XMMHUYECKHUE CBOMCTBA, NOJyuyeHUE, IpuMeHeHue. [leiicTBre X10pa U XJIOpPOBOAOPOa Ha OpraHU3M
yesloBeka. BaxxHelmme XJIopuasl U UX HaX0XKIACHUE B IIPUPOJIE.



O6mas xapakrepuctika 31eMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEePHbIE CTeNeHN okuciaeHus. CTpoeHue u
(u3nyeckre CBOMCTBA MPOCTBIX BELIECTB — KUCIOPOAA U CEPbl. AJUIOTPOINHbIE MOIUGUKALIMHY KUCIOPOAA U cepbl. XUMUYECKHE CBOWCTBA
cepsl. CepoBoI0pO, CTpOCHHE, PU3NUECKUE U XUMUUYECKHe CBOMcTBA. OKCHIIBI CEphl KaK MPEICTABUTEIN KUCIOTHBIX OKCHI0B. CepHas
KUCIIOTa, (pU3NYecKre 1 XUMUYECKHE CBOMCTBA (00IIIe KaK MPeACTaBUTENS Kilacca KHCIIOT | crieluduueckre). XUMUYECKHe PeaKIuH,
Jealye B OCHOBE MPOMBIIIIJICHHOTO CII0c00a MOJTy4YeHus: cepHON KUCIOThI. [IpuMeneHue cepHoit kuciaoTsl. CoM CepHOI KHCIIOTHI,
Ka4yeCTBEHHasl peakiys Ha cynbdar-uoH. HaxoxieHue ceprl U ee COEqUHEHNH B IPUpoie. XUMUYECKOE 3arpsA3HEHNE OKPYXKarOIeH Cpeibl
COEIMHCHUSIMHU Cepbl (KHCIIOTHBIC IOKIH, 3arps3HEHHE BO3IyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHUSI.

OO6mas xapakrepucTika 31eMeHToB VA-rpynnsl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTEIICHH OKUCIICHUS. A30T, paclpoCTpaHeHHE
B IIpupo/ie, GU3NIecKue 1 XUMHIECKUe CBOCTBA. KpyroBopoT azora B mpupoje. AMMHUaK, ero Gu3ndeckrue 1 XUMHIECKHE CBOMCTRA,
nojy4eHue u npuMmenenue. Conu aMMOoHMS, UX (GU3NYECKHE M XUMUUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiiys Ha HOHBI
aMMOHHS. A30THasI KUCJIOTa, e MoJTyueHue, PU3MIeCKUe U XUMIYEeCKUe CBOMCTBA (00IIMe KaK PEeICTaBUTElIs Kilacca KUCIOT U
criemuduueckue). Mcrnonp3oBaHue HUTPATOB U COJICH aMMOHHS B KQUECTBE MUHEPAIILHBIX yI0OpEHUH. XUMHUYECKOE 3arpsi3HCHNE
OKpY’KaroIel cpeiibl COeANHEHUSIMU a30Ta (KUCIOTHBIC OXK/IH, 3arpsi3HEHIE BO3/yXa, TI0YBBI  BoJjoeMoB). Pocdop, autoTpornHbie
mMoaudukanuu pocdopa, pusnyeckue u xumuueckue cpoiicrsa. Okeun pocdopa (V) u pochopnas kucnora, GU3NIECKUEC U XUMUICCKUE
cBOMCTBa, mosrydeHue. Mcnonb3oBanue hocharoB B kKauecTBe MUHEPAIBHBIX YI0OpEHUH.

O6mas xapaktepuctuka 351eMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE CTETICHU OKUCIICHUS. YTIEPO/I,
AIOTPOIHBIE MOAU(DUKALINY, pacIpOCTpaHEHHE B IPUpPO/E, GU3NUEeCKUe U XUMHUYECKHe cBoicTBa. Ancopouus. Kpyrosopot yrinepona B
npupoze. OKCuab! yriaeposa, ux Gpu3ndeckrue 1 XMMUYECKHUEe CBOMCTBA, ICWCTBUE Ha )KUBBIC OPTaHU3MBI, TOJTyYeHHUE U PUMEHEHHE.
DKoJioruueckue mpoodIieMbl, CBsI3aHHbIe ¢ OKkcHIoM yriaepoza (1V), runoresa rinobdanbHOTo MOTEIVICHHS KIIMMAaTa, MapHUKOBBIH AP QEKT.
VYTosbHas KUCIIOTA U €€ COJH, UX (PU3NYEeCKHe U XUMHUYECKUE CBOMCTBA, MOTyYeHUE U TpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
uoHsbl. Mcronb3oBanue kapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIICHHOCTH U CEITLCKOM XO3SHCTBE.

[TepBoHavabHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSMHEHHSX yriepoaa (MeTaH, 3TaH, THJICH, alleTHJICH, ATAHOJI, TJIHLEPHH,
yKCycHas KucioTa). [IpupoaHbie HCTOYHHUKH YrIeBOAOPOIOB (Yrolib, IPUPOAHBINA Ta3, He()Th), MPOAYKTHI UX MepepadboTku (OEH3UH), UX POJIb B
OBITY ¥ IPOMBIIIIIEHHOCTH. [10HATHE O OMOIOTHYECKU BaXKHBIX BEIIECTBAX: )KUPaX, OeNKax, yrieBoJax — H UX POJIU B KU3HH YEIOBEKA.
MarepualibHOE €JHHCTBO OPraHUYECKUX M HEOPTaHUYECKUX COCANHCHUH.

Kpemnuii, ero puznyeckre 1 XuMHUUECKUE CBOMCTBA, OJIy4YeHUe U npuMeHeHne. CoenuHeHns KpeMHus B mpupoae. OOmiue npeacraBieHus o0
okcune kpemuus (V) n kxpemHneBoit kucnore. CHIMKAThI, HX UCIIOIH30BAaHUE B OBITY, B IPOMBIIUICHHOCTH. BaxkHeiimme ctponTeabHbIe
MaTepHalbl: KepaMUKa, CTEKIIO, IIEMEHT, OeTOH, xene300eToH. [IpolieMbl 6e301macHOro UCTIONb30BaHUS CTPOUTENBHBIX MATEPHAIIOB B
IIOBCEIHEBHOM KU3HU.



XHMHYECKHI IKCIIEPUMEHT:

u3ydeHre o0pas3Ii0B HEOPraHMUECKUX BELIECTB, CBOMCTB COJITHOM KHUCIIOTHI, IPOBEJCHUE KAUECTBEHHBIX PEAKIIUN Ha XJIOPUA-UOHBI U
HaOJTI0/ICHHE TPU3HAKOB UX TPOTEKAHHS, OTBITHI, OTPAXKAIOIINE (HU3MYCCKUE U XUMHUECKUE CBOMCTBA FAJIOTCHOB U UX COSTUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAJIOB), O3HAKOMJICHHE C 00pa3IaMu XJIOPUI0B (TalOreHH10B), 03HAKOMIICHHE C 00pa3liaMH Cephl U e¢
coeqrHEHHAMH (BO3MOXKHO HCIIOJIb30BaHHE BHICOMATEPUAIIOB), HAOIIOICHUE IIpoLiecca 00YTIIMBaHHS caxapa Mol IeHCTBHEM
KOHIICHTPUPOBAHHOW CEpHON KUCIIOTHI, U3y4eHHUE XUMHUYECKIX CBOWCTB pa30aBIeHHON CEpHON KUCIIOTHI, TPOBEACHNE KAaUeCTBEHHOHN peaKkIiu
Ha cyJab(aT-uoH 1 HaAOMIOACHUE TIPU3HAKA €€ TPOTEKaHUs, 03HAKOMIICHHE ¢ (PU3NYECKUMH CBOMCTBAMU a30Ta, pocdopa U X COeTMHCHUN
(BO3MOXKHO UCIIOJIb30BaHUE BUACOMATEPHAIIOB), 00pa3lamMu a30THBIX U (pocopHBIX ynoOpeHui, moay4yeHue, COOnpaHue, pacrio3HaBaHue U
U3y4eHHE CBOMCTB aMMMaKa, IIPOBEICHNE KAUECTBEHHBIX peaKkliil Ha MIOH aMMOHHUA U (ochaT-nOH U U3ydEHHE IIPU3HAKOB UX MPOTEKaHUs,
B3aUMO/ICHCTBHE KOHIICHTPUPOBAHHOMN a30THOW KUCIIOTHI ¢ ME/IbIO (BO3MOXHO HCIIOJIb30BAaHHE BUICOMATEPHAIIOB), H3YUCHUE MOICIICH
KPUCTANINYECKUX PEIIETOK anMasa, rpadura, QpymiepeHa, 03HaKOMICHHE C IPOLIECCOM aICOPOLIMU PAaCTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM
yIJIeM U YCTPOWCTBOM MPOTHBOrasa, MojydyeHne, COOMpaHue, paclio3HaBaHUe U U3yUYCHHE CBOWCTB YIJIEKUCIIOTO ra3a, IpoBeCHHE
Ka4eCTBEHHBIX PEAKIMIA Ha KapOOHAT U CHJIMKAT-UOHbBI U U3y4EHHE IPU3HAKOB UX MPOTEKaHUs, 03HAKOMJIEHUE C IPOAYKIMEH CHIIMKATHON
IPOMBIIITIEHHOCTH, PELIEHUE AKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHele HeMeTaluIbl U UX COEAUHEHUS.

MeTajuibl U HX COeAHMHEHHS

OO61as xapakTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUH UX TMosiokeHus B [lepuoaudeckoii cucteMe XuMHYECKIX
aneMenToB J[.1. MenneneeBa u ctpoeHus aromoB. CTpoeHHE MeTalIoOB. MeTaiindyeckas CBs3b U METaJNIn4YecKasi KpUCTaJUINYECKas! pELIETKA.
DIEKTPOXUMUYCCKUN Psifl HAMPSDKEHUH MeTalloB. Du3nyeckne u XUMUYECKUE CBOWCTBA MeTaIIOB. O01IHe criocoOb! OJIyYeHHUST METAJIOB.
[ToHsiTHE O KOPPO3MH METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI MX OT KOoppo3uu. CruiaBsl (cTaib, YyTyH, TIOPAJTIOMUHUKN, OpOH3a) U UX
IIPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.

[Ilenounbie MeTaibl: mosoxkeHue B [lepronnueckoi cucreme xuMuueckux snemMenToB J[.M. MenzaeneeBa, CTpoeHHE UX aTOMOB, HAXOKICHHE
B nipupoje. dusnveckue u XuMHYECKHE CBOMCTBA (Ha mpuMepe HATpHst U Kaiust). OKCUIBI M TUAPOKCHIIBI HATPHS U Kaius. [IpuMeHenue
MIEJIOYHBIX METAIUIOB U UX COEIUHEHHUH.

[IlenoyHO3eMeNbHBIE METAJUIBI MAarHUM M KaJlblMii: TosnokeHue B [lepuonuueckoit cucreme xumuueckux annemeHToB [[.1. Menpeneena,
CTpOGHI/Ie X aTOMOB, HAXO0XXIACHUEC B HpI/IpO,Z[G. CDHSH‘-I@CKI/IG U XUMHUUYCCKUC CBOﬁCTBa MarHusi v KaJbIIusd. BaX(HeﬁMHe COCANHCHUA KaJbIIUA
(oxcu, ruApoKCHI, conn). JKeCTKOCTh BOBI M CIIOCOOBI €€ YCTPaHEHHUS.

Amomunuit: nonoxenue B [lepuonuueckoit cucreMe xumuueckux anemeHToB [[.M. MenzaeneeBa, ctpoeHue aToMa, HaX0XJIEHUE B IPUPO/IE.
dusnvecKue 1 XUMHIECKUE CBOMCTBA ATFOMUHMS. AMGPOTEPHBIE CBOMCTBA OKCH/IA U THAPOKCH/IA ATFOMUHMS.



Keneszo: nonoxenue B [lepnoauueckoii cucteme xumuueckux aeMeHToB .M. Menaeneesa, cTpoeHUE aToMa, HaXOKIEHHUE B IPUPOJE.
dusznueckre U XMMUYECKHEe CBOMCTBA kene3a. Okcupl, Tuapokcuabl u coiu xenesa (11) u sxenesa (I11), ux cocra, cBoMCTBa U MMOTyUCHHE.

XUMHYECKHH IKCTIEPUMEHT !

O3HAaKOMJICHHE ¢ 00pa3[aMi METAJUIOB U CIJIABOB, X (DU3UYECCKUMHU CBOHCTBAMH, H3y4YEHUE PE3YJIbTATOB KOPPO3UU METALIOB (BO3MOYKHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB), 0OCOOCHHOCTEH B3aMMO/ICHCTBHS OKCHJIA KAIbIIUS U HATPUS C BOJON (BO3MOXKHO HCIIOJIb30BAHUE
BHUJ/ICOMATEPHAIIOB), HCCIIC0OBAHUE CBOMCTB JKECTKOM BOJIBI, TIPOIIECCa TOPSHHUS JKele3a B KHCI0poie (BO3MOXKHO UCIIOIB30BAHUE
BUJICOMATEPHUAJIOB), IPU3HAKOB MMPOTEKAHMSI KAYSCTBEHHBIX PEAKIMii HA HOHBI: MarHUs, KaJabIIMsl, AIIOMUHUS, TUHKA, xkene3a (11) u xxenesa
(1), meaum (1), HabarOMEHKE M OMMKMCAHKE MTPOIICCCOB OKPAITUBAHMS IIJIAMEHU HOHAMK HATPHS, Kaausl U Kajblus (BO3MOKHO HCIIOJIB30BAHKE
BUJICOMATEPHUAJIOB), UCCIICIOBaHUE aM()OTEPHBIX CBOMCTB THAPOKCHU/IA AIFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAILHBIX 3a/1a4
1o teme «BaxkHelne MeTalIbl U UX COETUHEHUS».

XuMus M OKpyKamouas cpeaa

BemiectBa 1 MaTepualibl B MOBCETHEBHOM JKM3HHU YeIOBEKa. be3onacHoe 1cmnoib30BaHNe BEIIECTB M XUMHUECKUX peakuuii B ObiTy. [lepBas
IIOMOUIb NIPY XUMHUYECKUX 0XKOTaX U OTPaBICHHUSX.

XUMHYECKOE 3arps3HEHUE OKpYKaromeil cpesl (peaeabHast JomycTUMast KOHIeHTpanus Beriects, ganee — [1JIK). Ponb xuMuun B pereHun
HKOJIOTHYECKUX MPOOIIEM.

XUMHYECKHI IKCTIEPUMEHT
u3ydeHre 00pa3IioB MaTepHaaoB (CTEKIIO, CIIaBbI METALIOB, TOJIMMEPHBIE MAaTEPHAIIBI).
MexnpeaMeTHbIe CBA3H

Peanmauml MCKIIPCIAMECTHBIX CBsI3eM IIpyu U3YyUCHUU XUMUH B 9-m kacce OCYHICCTBIIACTCA YCPE3 UCIIOJIB30BAHUC KaK O6H_II/IX CCTCCTBCHHO-
HAay4YHBIX HOHHTHﬁ, TaKk U HOHHTHﬁ, ABJIIIOINNUXCA CUCTEMHBIMU JIA OTACJIBHBIX ITPEAMETOB €CTCCTBCHHO-HAYYHOTI'O [TUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS. HAydHbIH (aKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAJIN3, CHHTE3, KJIaCCU(UKAIUS, TEPHUOTUIHOCTD,
HaOII0IeHUE, SKCIIEPUMEHT, MOICTTUPOBAaHNE, H3MEPEHUE, MOJIEIb, SIBIICHUE, MAPHUKOBBINA A(h(HEKT, TEXHOIOTHsI, MATEPHUATIBL.



®dusnka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIMBI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUECKUN 3apsij,
MIPOBOJTHUKH, TIOJTYIIPOBOAHUKH, TUIICKTPUKH, (POTOITIEMEHT, BEIIECTBO, TEJIO, 00HEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3, pacTBOD,
paCTBOpI/IMOCTB, KpI/ICTaJIJII/I‘IeCKa}I pemeTKa, CILJIaBBI, (1)I/IBI/I‘IGCKI/I€ BCJIMYNHBI, CINHUIIBI I/I3M€p€HI/I}I, KOCMHNUYECKOC HpOCTpaHCTBO, IIJIAHCTHI,
3Be3abl, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa, SIKOCUCTEMa, MUHEPAIbHBIE YI0OPEHUS, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEILHbBIE
BEIIECTBA.

I'eorpacdus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TTOPOIbI, MOJIE3HBIE HCKOMTAEMbIE, TOTUIMBO, BOJHBIE PECYPCHI.

Ili1anupyembie pe3yJabTaThbl 0OCBOCHHUS Y4eOHOIo npeamera

JINYHOCTHBIE pe3yJibTaThl

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPAMMBbl OCHOBHOT'O O0IIIEro 00pa3oBaHMs JOCTUTAIOTCS B X0Ji¢ 00yUeHHs] XUMHH B €IMHCTBE YyUeOHOM
Y BOCIUTATEIBHOMN JCSITEILHOCTH B COOTBETCTBUY C TPAAUIIMOHHBIMU POCCUHCKUMH COIMOKYJIBTYPHBIMH H TyXOBHO-HPABCTBECHHBIMHU
IICHHOCTSIMU, HpI/IHHTI:IMI/I B O6H.I€CTB€ HpaBI/IHaMI/I n HOpMaMI/I IIOBCACHUA U CHOCO6CTByIOT HpOI_[eCC&M CaMOIIO3HaHHuA, CaMOpa3BI/ITI/I$I nu
COIMATM3AIIN 00YJarOITUXCSI.

JInaHOCTHBIE Pe3ybTaThl OTPAKAIOT TOTOBHOCTH 00YUYaOIIUXCsl PYKOBOJCTBOBATHCSI CHCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMN U
pacuIMpeHue OIbITa JACSITEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) naTPpHOTHYECKOT0 BOCTIUTAHUS:



LEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIIEIUI0, IOHUMAHUS 3HAYEHUSI XMMUYECKOM
HAyKH B )KU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOH MH(MOpMaIel 0 MepeaoBbIX JOCTHKEHUSIX U OTKPBITUSIX
MHUPOBOH M OTE€YECTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOWCTBE MUPA U OOIIECTBA;

2) rpakKIaHCKOT0 BOCTIMTAHUS:

HpGI[CTaB.HeHI/I}I 0 COILIMAJIbHBIX HOpMaX n HpaBI/I.HaX MCKIIMYHOCTHBIX OTHOH_IGHI/II\/'I B KOJIJICKTUBCE, KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTU B
00IIeCTBEHHO TOJIE3HOM, Y4eOHO-HCCIIE0BATEIbCKOM, TBOPUSCKON U APYTUX BUJIAX JESITEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOM
NCATCIIBHOCTHU HpI/I BBITIOJTHCHUHN y‘-IG6HI:IX, IIO3HABATCJIbHBIX 3a/1a4, BBIIIOJTHCHUHN XUMHNYCCKUX BKCHepI/IMeHTOB, cOo31aHnun y‘I€6HBIX HpO@KTOB,
CTPEMJICHHS K B3aUMOTIOHMMAHUIO U B3aHMOIIOMOIIY B MPOIIECCE 3TON yueOHOM JAESITEIIPHOCTH, TOTOBHOCTH OIICHHBATh CBOE TIOBEACHUE U
HOCTyHKI/I CBOUX TOBapI/IH_IeI\/'I C IIo3ungnuu HpaBCTBeHHBIX 148 HpaBOBBIX HOpM C y‘-IeTOM OCO3HAaHUA HOCJIG,Z[CTBI/Iﬁ HOCTyHKOB;

3) HEHHOCTH HAYYHOTO0 MO3HAHMSA:

MHUPOBO33PEHYECKUE MPEACTABICHUS O BEIECTBE M XUMUYECKOU PEAKIIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U
COCTABJISAIOIIME OCHOBY JUI1 TOHUMaHMSI CYITHOCTH HayYHOW KapTUHBI MUPA, NIPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
IIPUPOJIBI, B3aUMOCBS35X YEJIOBEKA C IPUPOJHOMN CPENOH, O POIM XUMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

II03HABATEJIbHBIE MOTUBBI, HAIPABJIEHHBIE HA [TOJYYEHHE HOBBIX 3HAHUH 110 XMMHUHU, HEOOXOJUMBIE Ul 00BSICHEHUS HAOII01aeMbIX ITPOLIECCOB
U SIBJIICHUH, TO3HABATEIbHOM, MHPOPMALIMOHHOM U YNTATEIBCKON KYJIbTYpPHI, B TOM YHCJIE HABBIKOB CAMOCTOSTEILHONW PaOOTHI ¢ y4eOHBIMU

TEKCTaMH, CIIPABOYHOM JINTEPATypOH, TOCTYTHBIMH TEXHUUYECKUMHU CPEICTBAMU MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpEC K 00YYCHHUIO U MO3HAHUIO, JIF0003HATEIBHOCTh, TOTOBHOCTD U CIIOCOOHOCTH K CaMO0Opa30BaHUIO, IPOSKTHOW U UCCIIEIOBATEITHCKOM
NEeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJIEHHOCTH U YPOBHS 00y4YeHUS B JajbHEMIIeM;

4) ¢popMHpOBaHHS KYJbTYPbI 310POBbS:
0CO3HaHME IEHHOCTH HU3HH, OTBETCTBEHHOI'0 OTHOILIEHHS K CBOEMY 370POBBIO, YCTAHOBKHU Ha 3/I0POBbII 00pa3 )KU3HU, OCO3HAHUE
TIOCJIC/ICTBHUI U HENPUSTHE BPEIHBIX MPUBBIYCK (YIOTPEOJICHHUS alIKOTOJIsI, HAPKOTUKOB, KypEeHUs), HEOOXOAUMOCTH COOITIOACHHSI ITPaBUII

0€30MacHOCTH IIPHU 0OPAIIEHUH ¢ XUMHUYECKUMH BEIIECTBAMU B OBITY U PEAIbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:



UHTEpEC K MPAKTUYECKOMY U3YUEHUIO podeccuii U Tpyna pa3aIndHOro poja, yBaXeHHUE K TPYy U pe3ylbTaTaM TPYAOBOU JESITeIbHOCTH, B
TOM YHCJIE HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHU 110 XUMUHU, OCO3HAHHBIN BHIOOP MHIUBUYaIbHOU TPAEKTOPUH MPOIOJIKEHUS
00pa30BaHUs C yYETOM JINYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCTISITHON
pohecCuoHaNBHOM e TEIbHOCTH U Pa3BUTHUSL HEOOXOIUMBIX YMEHHI, TOTOBHOCTH aJallTUPOBATHCS B MPOPECCUOHATBHON CPEIE;

6) 3K0JIOrH4eCKOro BOCIUTAHMS:

9KOJIOTUUYECKH I1eJIecO00pa3HOe OTHOIICHHE K MPUPOJIC KaK MCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIICCTBOBAHUS, TOHUMAaHUE IIEHHOCTH
3JI0pOBOTO M Oe30macHOro odpasa )KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO, OCO3HAHUE
IIEHHOCTHU COOJTIO/ICHHUS MPaBUJI O€30MaCHOTO TTOBEACHUS TP padOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIHMIX, YTPOXKAIOIINX 30POBBIO U KU3HHU
Jonen;

CHOCOOHOCTH MPUMEHATh 3HaHMS, IIOJIy4aeMble IPU U3YUYCHUH XUMUH, JUI PELIeHUs 3ajjad, CBA3aHHBIX C OKPYXKAIOLIEH NPUPOIHON CpeaoH,
JUISL IOBBIIICHUS YPOBHSI 9KOJIOTUYECKOM KYJIbTYpPbI, 0CO3HAHUS IT100aIBHOTO XapaKTepa HKOJIOTHUECKUX MPOOJIeM U yTeH UX perieHus
IIOCPEACTBOM METOJOB XUMUH, KOJIOTUYECKOTO MBIIIJICHNS], YMEHHUS PyKOBOJICTBOBATHCSI UM B ITIO3HABATEIbHON, KOMMYHUKATUBHON U
COLIMAJIbHON IIPAKTHKE.

MeTanpeaMeTHbIe pe3yJbTaThl

B cocraBe MeTanpeaMeTHBIX Pe3yJIbTaTOB BRIACIAIOT 3HAYUMBIC [Tt (POPMUPOBAHUS MUPOBO33PEHHSI OOIICHAYYHbIC MOHATHS (3aKOH, TEOpHS,
NPUHITAI, THIIOTE3a, (aKT, CHCTEMa, MPOLIECC, IKCIIEPUMEHT U JIP.), KOTOPBIC UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX MpEAMETax U
MO3BOJIIIOT Ha OCHOBE 3HAaHUH U3 ATUX IPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LIEIOCTHONW HAyYHOUM KapTUHE MHpa, U YHUBEpCaJIbHbIE
yueOHbIe JeiicTBUs (T03HABATEIbHbIC, KOMMYHUKATUBHBIC, PETYJISTUBHBIC), KOTOPbIC 00ECICUNBAIOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TIAHUPOBAHUIO M OCYIECTBICHUIO YU€OHOM e TEeNbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue 1eiicTBUA:
YMGHI/I}I HCIIOJIBb30BAaTh HpI/IeMI:I JIOTMYCCKOI'O MBIIIIJICHUA HpI/I OCBOCHHUU 3H3.HI/II>11 paCKpI:IBaTI: CMBICJI XUMHYCCKHUX HOHHTI/Iﬁ (BBI,Z[G.H}ITB ux

XapaKTepHbIe IPH3HAKH, YCTAaHABINBATh B3aHMOCBSI3b C IPYTHMU MOHSATUSMH), HCIOIB30BATh MOHATHUS U1l O0BSICHEHUSI OTACIBHBIX (aKTOB
SIBIICHHH, BEIOUPATh OCHOBAHUS M KPUTEPHUH IS KIacCU(PUKAIIUN XMMUYECKUX BEIECTB U XMMUYECKUX PEaKIiii, ycTaHABINBATh IPHUYUHHO-



CJICACTBCHHBIC CBA3U MCKIAY 00BbEKTaMU HU3YUCHUSA, CTPOUTDH JIOTHYCCKUC PACCYKACHUA (I/IH,Z[yKTI/IBHI:Ie, ACAYKTUBHBIC, 11O aHaJIOFI/II/I), ACJIaTh
BBIBOJIbI 1 3AKJIFOUCHMUS,

yMEHHE TIPUMEHSATh B IPOLIECCE MTO3HAHUS TIOHITHS (IPEAMETHBIC U METAIIPEIMETHBIC), CHMBOIMYECKUE (3HAKOBBIC) MOJICIIN, HCIIOIb3YeMbIC B
XUMHH, IPEOOPa30BBIBATH IUPOKO MPUMEHSEMBIC B XUMHUK MOJICIIbHBIC MTPECTABICHHS — XUMHUECKHUIT 3HAK (CUMBOJI 3JIEMEHTA), XUMHYUCCKas
dbopMyna 1 ypaBHEHHE XUMUYECKON peaKkIui — IPU PellIeHuH y4eOHO-TI03HaBaTEIbHBIX 3a/a4, C YI€TOM 3TUX MOJIENbHBIX MPEICTaBICHHM
BBISBJISITh M XapaKTePU30BaTh CYIIIECTBEHHBIE MPU3HAKU H3y4aeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUH, BBISBIISATh
o01rre 3aKOHOMEPHOCTH, MPUYNHHO-CIIEJICTBEHHBIE CBS3H U MTPOTUBOPEUHS B H3y4aeMBIX IIPOIECCaX U SIBICHUSIX.

Ba3oBrble ucciaenoBarejahLcKue NeiicCTBUA .

YMCHUC UCITOJIB30BATh MMOCTABJICHHLIC BOIIPOCHI B KAUYCCTBC MHCTPYMCHTA ITO3HAHU A, 4 TAKIKC B KAYCCTBC OCHOBBI JJI1 q)OpMI/IpOBaHI/I}I
THUIIOTE3EI 110 IIPOBCPKE NPAaBUIIBHOCTH BEICKA3bIBACMBIX CY)I(,I[CHPlﬁ;

MPUOOpPETEHHUE OMBITA IO MJIAHUPOBAHUIO, OPraHU3AIMH U TPOBEJICHUIO YYCHUUYECKUX IKCIIEPUMEHTOB, YMEHUE HAOII0OAATh 3a X0JI0M
poIiecca, CaMOCTOATEIBHO MPOTHO3UPOBATE €T0 PE3YNbTaT, (hopMyTupoBaTh 000OIIECHHS U BBIBOJIBI IO PE3yIbTaTaM IMPOBEICHHOTO OIBITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O MPOJIeNIaHHOM padoTe.

Pabora ¢ unopmanmei:

yMEHUE BBIOMpATh, aHATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO PAa3IMUHBIX BUIOB U ()OPM MPEJICTABICHHS, TOTyYaeMyI0 U3 pa3HbIX
VICTOYHUKOB (Hay4HO-IIOMYJIIPHAS JIUTEPaTypa XUMHIECKOTO COJICPIKaHUSs, CIIPABOYHbIE TIOCOOMS, peCypChbl HHTEpHETA), KPUTHUECKH
OLIGHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(OPMAIIHIO;

YMEHHUE MPUMEHATH Pa3IUYHbIe METO/BI U 3aIIPOCHI TIPU TIOMCKE B 0TOOpe MH(OPMAIMH U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX IS
BBITIOJTHEHUS! yUeOHBIX U MIO3HABATEIIFHBIX 33124 ONPEICICHHOTO THIIA, TPUOOPETEHUE OMbITAa B 00JIaCTH NCIIOIb30BaHNs HH()OPMALIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTH, OBJIaICHUE KYIbTYPOH aKTUBHOTO MCIIOIb30BAHUS PA3IIMUHBIX IIOMCKOBBIX CUCTEM, CAMOCTOSITEIHHO
BBIOMPATh ONTHMAIBHYIO (OPMY IIPEACTaBICHUS HHPOPMAINY 1 WILTIOCTPUPOBATH PEIlaeMble 33/1a4H HECTIOXKHBIMU CXEMaMH, IHarpaMMamH,
npyrumu Gpopmamu rpa@uku 1 UX KOMOUHAIMSIMY,

YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH B MpoIlecce YUeOHOU U UCCIIeOBATENbCKOMN NeATeIhbHOCTH HH(POPMAIUIO O BIUSHUU
IIPOMBIIIIIEHHOCTH, CEILCKOT0 X034UCTBA U TPAHCIIOPTA HAa COCTOSTHUE OKPY>KaIOIel IPUPOTHOM Cpeibl.

KoMMyHUKAaTHBHbIE YHHBepcaJbHbIe Y4eOHbIe el CTBUA:



yYMEHHS 3371aBaTh BOMPOCHI (B X01€ Auaiora u (Wim) JUCKYCCUH) IO CYILECTBY 00CYX1aeMOi TeMbl, (POPMYIUPOBATH CBOH MPEATIOKCHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS IIPEII0KEHHON 3a1a4H;

YMEHUS MTPEACTABIISATE MOJYYEHHBIE PE3YJIbTAThI TO3HABATEIILHOM AEATETBHOCTH B YCTHBIX W MIUCHBMEHHBIX TEKCTAX; J€IaTh MPE3CHTAIIUIO
PE3yJIbTaTOB BBHIMOJIHEHHSI XUMHUYECKOTO SKCIIEPHUMEHTA (J1a00paTOPHOTO OIBITa, Ta00PaTOPHOI pabOTHI 110 UCCIIEIOBAHUIO CBOMCTB BELIECTB,
y4eOHOT0 MPOEKTA);

yMeHHsI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM 1MO3HABATEIbHON U MCCIEA0BATEIbCKOM 1eATEIbHOCTH MPU PELICHUN
BO3HUKAIOIIUX MMPOOJIEM Ha OCHOBE yueTa OOIIMX HHTEPECOB M COTJIACOBAHUS MO3HIIUH (00CYKICHUsI, 0OOMEH MHCHUSIMHU, MO3TOBBIC HITYPMBI,
KOOD/IMHAI[MSI COBMECTHBIX JICUCTBHI, OTPE/ICIICHIE KPUTSPUEB O OLEHKE Ka4eCTBa BBITOJHEHHON pabOThI U 1Ip.).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe NeiiCTBHUS:

YMCHHUEC CaAaMOCTOATCIILHO OMMPCACIIATH LHCIIU ACATCIIbHOCTH, INIAHUPOBATH, OCYHICCTBIIATH, KOHTPOJUPOBATH U IIPU HGO6XO,Z[I/IMOCTI/I
KOPPEKTHUPOBATh CBOIO JCATENHHOCTD, BRIOMpaTh Hanbosee 3 (HEeKTUBHBIE CTIOCOOBI PEIICHHUS yUeOHBIX U ITO3HABATEIBHBIX 3a]1a4,
CaMOCTOSATENIBHO COCTABJIATDH WM KOPPEKTUPOBATH IIPEAJIOKEHHBIN AJITOPUTM ACUCTBUN TP BBINOJIHEHUN 3alaHUN C yYETOM IOTyYEHUS
HOBBIX 3HaHHUH 00 U3ydaeMbIX 00BEKTaX — BEMIECTBAX U PEaKIHIX, OIEHHBATh COOTBETCTBHE MOJTYUYSHHOTO pe3ybTaTa 3asBJICHHOM LIeH,
YMCHUC UCIIOJIB30BAaTh U aHAJIM3UPOBATHL KOHTCKCTLI, IPCJIaraCMbIC B YCJIOBUU BaHaHHﬁ.

IIpeameTHbIC pe3yJibTAThI

B cocraBe npeMeTHBIX pe3yIbTaTOB 10 OCBOCHUIO 0053aTEILHOTO COJCPKAHNUs, YCTAHOBJIEHHOTO JaHHOU (hefepanbHoi paboyeit
IIPOTrPaMMOii, BBIJIEJIAIOT: OCBOCHHbBIE 00YyYaIOUIMMHUCS Hay4YHbIE 3HaHUS, YMEHUS U CIIOCOOBI AIEHCTBUM, cienupuieckue A NpeIMeTHON
o0macTi «XUMHS», BUIBI AEATEIBHOCTH 110 TIOJTYYEHUIO HOBOTO 3HAHMUS, €T0 MHTEPIPETAIMU, TPEOOPa30BAHHUIO U IPUMEHEHHUIO B PA3INUYHBIX
Y4EOHBIX U HOBBIX CUTYyallUsX.

8-i1 ki1acce

K xoHIy 00y4yeHus B 8-M KJjacce mpeIMeTHbBIE pe3yJbTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTH y 00YUAIOIIUXCS
YMEHUN:

e PACKPBIBATH CMBICJI OCHOBHBIX XUMHUUYCCKHUX MMOHSATHH . aToOM, MOJICKYJIA, XHUMHYSCKHI SJIEMEHT, IMMPOCTOC BCUIECCTBO, CIIOKHOC
BCIICCTBO, CMCCh (O,Z[HOpOI[HaH )51 HGO,Z[HOpOI[Ha}I), BAJICHTHOCTb, OTHOCHUTCJIbHAA aTOMHAA U MOJICKYJIApHAA MacCa, KOJIMICCTBO



BEIIECTBA, MOJIb, MOJIIPHAst Macca, MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COSTMHEHNUHU, MOJIAPHBII 00beM, OKCHUJI, KUCIIOTA,
OCHOBAHUE, COJIb, JEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCICHN, XUMUYECKash peakLus, KlacCu(pUKalKs peakluii: peakiuu
COCMHEHUS, PEaKIMU PA3I0KEHHs, PEaKLIMU 3aMELCHN, PeaKLIMd 0OMEHa, 9K30- M SHIOTEPMHUYECKUE PEAKIINH, TEIII0BOH 3 ekt
peaKIyH, APO aTOMa, NEKTPOHHBIN CIIOM aTOMa, aTOMHAasi OpOUTallb, paJilyc aTOMa, XUMHUYECKasl CBsI3b, IOJIAPHAS U HETIOJIIpHas
KOBAJICHTHAsI CBSI3b, NOHHASI CBSI3b, HOH, KATHOH, aHUOH, PaCTBOP, MaccoOBast 10Js BelecTBa (IPOIEHTHAsI KOHIICHTPAIIUs) B
pacTBope;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX NOHATUN U IIPUMEHSATh 3TH MOHATHS IIPU ONHMCAHUU BEIIECTB U UX
MPEBPAILICHUH;

UCIIO0JIb30BAaTh XUMUYECKYIO CUMBOJIUKY JUIsSl COCTaBJICHUS! ()OPMYII BEIIECTB M YpaBHEHUH XMMHUYECKUX PEaKLUii;

OIpeNeNATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUAX, CTENIEHb OKUCIIEHUS JIEMEHTOB B OMHAPHBIX COCTUHEHHUSAX,
MPUHAJUIC)KHOCTh BELIECTB K ONPEICIICHHOMY KJIacCy COSAMHEHHH IO popMyiiaM, BUJ XUMUYECKOH CBsI3U (KOBAaJCHTHAs U MOHHAs) B
HEOPraHNYECKUX COCTUHEHUSX;

packpbiBath cMblch [Iepuoauyeckoro 3akona .M. MenneneeBa: 4eMOHCTPUPOBATh IOHUMAHUE NIEPUOIUYECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKUX IEMEHTOB OT MX M0J0XKeHus B [leproauueckoii cucremMe, 3aKOHOB COXPAHEHUS MAaCChl BEIIECTB, TOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yY€HUs, 3aKOHa ABOrajapo;

OIKCBIBATH M XapaKTepU30BaTh TaOIN4HYI0 (popmy [leproarueckoi CHCTEMBI XMMUYECKHX 3JIEMEHTOB: pa3nyaTh HOHATHUS «TJIaBHAsS
noarpymnmna (A-rpynmna)» u «modounas moarpymnmna (b-rpymnma)», Maibie U 00JIbIIHE IEPUOIbI, COOTHOCUTH 0003HAYCHHUSI, KOTOPHIC
umerotcs B Tabiuue «llepuoanueckas cucreMa xumudeckux aneMeHToB J[.M. MenzeneeBa» ¢ 4MCI0BBIMU XapaKTEpPUCTUKAMHU
CTPOCHHSI aTOMOB XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsif siapa, o0Iee YHCI0 SJIEKTPOHOB M PACHpPEICICHIE X 110 3JICKTPOHHBIM
CITOSIM);

KJIacCH(PUIUPOBATH XUMUYECKUE FIEMEHTBI, HEOPraHHYECKHE BELICCTBA, XMMUYECKHE peakiiu (110 YKCIYy M COCTaBY YYaCTBYIOIIUX B
peaKIMK BEIIECTB, 10 TeIIOBOMY 3 dekTy);

XapaKkTepu3oBaTh (OMHUCHIBATh) OOLIME XUMUUECKHE CBOMCTBA BEIECTB Pa3INYHBIX KJIACCOB, TIOATBEPIKAs OMMCAHHE IIPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINH;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOI'O COCTaBa, BO3MOXHOCTU NPOTEKAHUS XUMUUYECKUX
IIPEBpAILEHHUI B PA3JINYHBIX YCIOBUSAX;

BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIF0 XMMUYECKOT0 3JIEMEHTA 110 opMmyIie
COEIMHEHUS!, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI [0 YPAaBHEHUIO XMMUUYECKON pPEeaKlny;

IPUMEHSATh OCHOBHBIE OIIEPAIIMN MBICITUTEIBHOMN IESTENbHOCTH — aHAJIN3 U CUHTE3, CpaBHEHHUE, 000011IeHNE, CUCTEMATH3AIHIO,
KJIacCU()MKALIUIO, BBISIBJICHUE IPUYMHHO-CIIEJICTBEHHBIX CBSI3€H — JUIsl H3y4€HUs CBOIMCTB BEIIECTB U XUMHUECKUX PEaKLni,
€CTECTBEHHO-HAyYHbIC METO/IbI IO3HAHHS — HAOII0ICHNE, U3MEPEHHE, MOJICTUPOBAHUE, IKCIIEPUMEHT (pEabHBIA M MBICIICHHBII);
CJIeZIOBATh MPaBHJIaM I10JIb30BAaHUS XUMHUECKON OCYI0H U J1aOOpaTOpHBIM 000PYAOBaHUEM, a TAKXKe MpaBHIaM 0OpalleHus ¢
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIMSIMU IO BBITTOJIHEHHIO TAOOPAaTOPHBIX XMMUYECKHUX OIBITOB IO MOJIYYECHHIO U COOMPAHUIO
ra3000pa3HbIX BemecTB (BOIOPOAa M KUCIOPO/a), IPUTOTOBJICHHIO PACTBOPOB C ONPEeTICHHOI MacCOBOM J10J1ei pacTBOPEHHOTO



BCIICCTBA, MIIAHUPOBATH U MTPOBOJUTH XUMHUUYCCKHUEC SKCIICPUMCHTHI 11O PACIIO3HABAHUIO PACTBOPOB L[[eJ’IO‘Ieﬁ M KHUCJIOT C IIOMOIIBIO
HUHAUKATOpOB (JTakMyc, (eHoabTaTICHH, METHIOPAHXK H Jp.).

9-i1 KJIacc

K xoniy o0y4uenus B 9-M KJjacce npeIMeTHBIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YUAIOIINUXCS
YMEHUN:

e PaCKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHI: XUMHUYECKUI DJIEMEHT, aTOM, MOJIEKYJIa, HOH, KAaTHOH, aHUOH, IIPOCTOE
BEILIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTD, AJIEKTPOOTPHUILIATEIbHOCTD, CTENIEHb OKUCIECHUS, XUMUYECKas pPeakiusl, XUMUUecKas
CBAI3b, TETUIOBOM A (PEKT peakiuu, MOJIb, MOJISIPHBIA 00bEM, PACTBOP, AIEKTPOJIUTHI, HEAJIEKTPOIHUTHI, DJIEKTPOTUTHICCKAS
JUCCOIUAITS, peaKIIMA MOHHOTO 00MEHA, KaTallu3aTop, XUMHYECKOEe paBHOBECHE, 0OpaTUMbIE M HEOOpAaTUMBIEC PEAKIUH,
OKHCITUTETHFHO-BOCCTAHOBUTEIILHBIE PEAKITUH, OKUCITUTENb, BOCCTAHOBUTEIH, OKUCIICHUE M BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(OTEPHOCTh, XUMHUUECKas CBsI3b (KOBaJICHTHAs, MOHHAsS, METAITMUCCKAs ), KPUCTAIUTUYECKAs peIIeTKa, KOPPO3Us METaJLIIOB,
CILJIaBbl, CKOPOCTh XUMUYECKOW pEaKInH, npenesabHo qonyctuMas konueHtparus [1JIK BemecTsa;

o I/I.HJ'IIOCTpI/IpOBaTB B3aUMOCBS3b OCHOBHBIX XUMHNUYCCKUX HOHHTI/II\/'I n HpI/IMeHHTI: OTU IIOHATHUA HpI/I OIIMCAaHHUU BCUICCTB U UX
MPEBPAILICHUH;

e HCIIOJI30BaTh XMMUYECKYIO CUMBOJIMKY JJISl COCTaBICHHS (DOPMYJT BEIIECTB U YPaBHEHUN XUMUYECKUX PEaKIIHiA;

e ONpENENATh BAJIGHTHOCTh M CTETICHb OKUCICHUSI XUMHUYECKUX DJIEMEHTOB B COSAMHEHUSAX PA3JIMIHOTO COCTaBa, MPUHAIICKHOCTh
BEIIIECTB K OIMPEISICHHOMY KJIACCy COSAMHEHUH 10 (popMyiaM, BUJ XUMHUECKOM CBsA3M (KOBaJICHTHAs, HOHHAS, METAJNTHYECKasi) B
HEOPTraHUYECKUX COCAMHEHUSX, 3apsii MOHA TT0 XUMHUUECKOU (popmyIie, XapaKTep cpeibl B BOJHBIX paCTBOpPaX HEOPTaHUUECKUX
COEIMHEHUH, TUIl KPUCTAIUIMYECKOM PelIeTKH KOHKPETHOTO BEIIECTBA,

e packpsiBaTh cMbIc [lepuoandeckoro 3akona [[.J1. MenneneeBa u 1eMOHCTpUPOBAThH €0 OHUMAHKE: ONMCHIBATh U XapaKTEPU30BaTh
tTabmuunyo Gopmy [leproanueckoli CHCTEMbI XMMUYECKHX 3JICMEHTOB: pa3jinyarh MOHATHUS «TJIaBHAs noarpymnmna (A-rpymnmna)» u
«mobounas nmoarpymma (b-rpyrmma)», Maibsie U 00JIbIIME IEPHUO/IbI, COOTHOCHTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B TIEPUOTUUECKOM
TaG.HI/ILIe, C YU CJIOBBIMU XapaKTepI/ICTI/IKaMI/I CTpOGHI/IH ATOMOB XUMHNYCCKHUX 3JICMCHTOB (COCTaB 148 3ap;m ;mpa, 06]_[[66 YUCJIo
AJIEKTPOHOB U PACHpPECICHHE UX 10 JJIEKTPOHHBIM CJIOSIM), OOBICHITH OOIIHe 3aKOHOMEPHOCTH B H3MCHEHHUH CBOMCTB 2JIEMEHTOB U
nux COG,Z[I/IHGHI/Iﬁ B Hpe;[enax MaJIbIX HepI/IOI[OB U TJIABHBIX HOI[prHH C y‘I@TOM CTpOGHI/IH X aTOMOB,

e KJIACCH(PHUIIMPOBATH XUMHUECKUE 3JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHUCCKUE peakiuu (10 YHUCITy M COCTaBY y4acCTBYIOIIUX B
pEaKLuy BEIIECTB, IO TEIUIOBOMY 3(p(deKTy, 10 N3MEHEHHUIO CTEIICHEH OKMCICHUS XUMUYECKUX JJIEMEHTOB);

e XapaKTEepPH30BaTh (OMHCHIBATH) OOIIHE U CENU(DUIECKHE XUMUIECKHUE CBOWCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, IIOATBEPIK/IAs
ONMCaHue IPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YPABHEHHUM COOTBETCTBYIOIUX XUMUUECKUX PEAKIIN,



e COCTAaBJIATH YPAaBHCHUSA BHGKTpOHI/ITI/I‘IeCKOI\/'I AJucconuanmnm KUcCJoT, HIGHO‘IGﬁ n COJ'IGI‘/JI, IMOJIHBIC U COKPAILICHHBIC YPABHCHU A peaKI_II/II\/'I
MOHHOTO 0OMEHa, ypaBHEHHSI PEaKIIUiA, IIOATBEPKIAIOIINX CYIIECTBOBAHHE TCHETUIECKOM CBS3HM MEXKIy BEIIECTBAMH Pa3IMYHBIX
KJIACCOB;

e PaCKpBIBATh CYNTHOCTh OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MOCPEICTBOM COCTABIICHUS SJIEKTPOHHOTO OaaHca 3TUX
peakuuii;

e TPOTHO3MPOBATH CBOMCTBA BEMIECTB B 3aBUCHMOCTH OT UX CTPOCHUSI, BO3MOKHOCTH TPOTEKAHUSI XUMHUECKUX MTPEBPAIICHHUH B
Pa3JINIHBIX YCJ'IOBI/IHX;

e BBIYHCIISITH OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIECTB, MAaCCOBYIO JIOJF0 XUMUYECKOTO JIeMeHTa 1Mo (popmyiie
COCIMHEHMSI, MACCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOHN peakiny,

e cOOJIIO/IaTh MPaBHJIA TTOJIH30BAHUS XUMUUYECKON TTOCY/I0HN M JIa0OpaTOPHBIM 00OPYIOBAHKMEM, a TAKKE MPaBHIIa 0OpaIEHHUS C
BCIICCTBAMH B COOTBCTCTBUH C MHCTPYKIUAMMU 110 BBIIIOJIHCHUTO na6opaT0pHHx XUMHYCCKUX OIIBITOB I10 MOJYUCHUTIO U C06HpaHI/IIO
ra3000pa3HbIX BellecTB (aMMHaKa M yIIICKHCIOro ra3a);

e TMIPOBOJUTH pCAKIUU, IMMOATBCPKAAOIINC Ka4eCTBEHHBIN COCTaB PA3INIHBIX BCUICCTB. pacrio3HaBaTh ONBITHBIM ITYTEM XJIOpHUA-,
Opomun-, noaua-, kapooHart-, pocdar-, cunukar-, cyabdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS ¥ MOHBI U3yYEHHBIX METAJIJIOB,
[IPUCYTCTBYIOIIYE B BOAHBIX PaCTBOPAaX HEOPIraHUYECKUX BELIECTB;

e TPUMEHATH OCHOBHBIC OTIEPAIINU MBICIIUTEIBHON JCITETPHOCTH — aHAIIN3 U CUHTE3, CPAaBHEHUE, 0000IICHIEe, CHCTEMATH3aIIHIO,
BBISABJICHUC TPUYHUHHO-CJICICTBCHHBIX CBSI3eH — JUI U3YYCHU A CBOMICTB BCIICCTB U XUMHWYCCKUX peaKHHﬁ, CCTCCTBCHHO-HAYYHBIC
METO/IbI TIO3HAHHS — HAOJIIO/ICHUE, U3MEPCHUE, MOJICTHPOBAHHE, SKCIIEPUMEHT (PeaIbHBIN M MBICIICHHBIH).

IlepeueHnb (KOAM(PUKATOP) paclpeeICHHbIX M0 KJIACCaM NMPoBepsieMbIX
TpedoBanuii k pe3yabraram OOII OO0 u 371eMeHTOB COoepKAHUA 10 XMMHH
8-it KJIACC

IIpoBepsiemblie TpeOoBaHus K pe3yjbTaTam ocBoenusi OOII

Ko nposepsiemoro
/L poBep IIpoBepsiemblie npeaMeTHbIe pe3yabTaTrhl ocBoeHuss OOII OO0
pe3yJabTara
1 [To Teme: «IlepBoHauaIbHBIE XUMHUUECKHUE MTOHITHSI
11 PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX TMOHATUI: aTOM, MOJIEKYJIa, XUMUYECKUH 3JIEMEHT, IPOCTOE
' BEIIIECTBO, CII0KHOE BEIIECTBO, cCMeCh (OHOPOIHAS M HEOIHOPOIHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS




aTOMHasi ¥ MOJICKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca, MaccoBast A0JIs
XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH, MOJISIPHBIA 00BEM, XUMUYECKasl peakius, KiIacCuUKAIMsI PEaKInii:
pEaKIMU COCMHEHHSI, PEaKIIMY PA3JIoKEHHS, PEaKIMU 3aMEeIICHHs, PeaKid 0OMEHa, IK30- 1
9HJOTEPMUYECKHE PEAKIIH, TEIIOBOM (P (PEKT peakiyiy, pacTBOpP, MacCcOBasi OIS BELIECTBa (POLICHTHAS
KOHILICHTPALIUs) B paCTBOpE

HUITIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATUU U MNPUMCHATH 3TU NMMOHATHUA ITPU OIIMCAHUU

12 BEIIECTB U UX MPEBPAIICHUN

13 HCTIONL30BATH XUMHUECKYIO CHMBOIUKY JUIS COCTABIICHIS (bopMyI1 BeLIECTB U YPaBHEHUH XUMHUECKUX
peakuuit

14 PacKpBIBaTh CMBICI 3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
y4eHus, 3aKoHa ABOragpo

1.5 OTIpeNIeNIATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX

16 KJIacCH(PUIUPOBATH XUMUYECKUE PEaKUH (10 YUCITY M COCTaBY YYAaCTBYIOIIUX B PEAKIMH BEILECTB, 110
TETITOBOMY 3 HEKTY)

1.7 BBIYUCIISITH OTHOCUTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB

1.8 BBIYHUCIISATH MACCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa 10 (OpMyJsie COCTUHECHN,

1.9 BBIYHUCIISITH MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

110 IPUMEHSTh €CTECTBEHHO-HAYYHbIE METOBI IIO3HAHUS - HAOII0IeHUE, U3MEPEHUE, MOJICIIMPOBAaHUE,
9KCIIEPUMEHT (peabHbIA U MBICIICHHBIN )

2 ITo Teme: «BaxHenmue npeacTaBUTEIM HEOPTAHUYECKUX BEILIECTBY

2.1 PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb

2.2 OTIpeNIeNATh IPUHAJICKHOCTD BEIIECTB K ONPEACIEHHOMY KJIacCy COeTUHEHUH 0 popMyrnaM

2.3 KJIacCU(UIIUPOBATh HEOPraHMUECKUE BEIIECTBA

24 XapaKTepH30BaTh (OMICHIBATH) OOIINE XUMHYESCKUE CBOMCTBA BELIECTB PA3IMYHBIX KIACCOB, IOATBEPIKAASL

OIMCaHUe IPUMEPAMU MOJIEKYIISIPHBIX YPABHEHUIM COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN




2.5

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaUECTBEHHOT'O COCTABa, BO3MOXXHOCTHU
MPOTEKaHUS XUMHUYECKUX MPEBPAIEHUH B Pa3INYHBIX YCIOBUAX

2.6

CJIeZIOBATh MpaBHJIaM IOJIb30BAaHUS XUMHUECKOW MOCY10M U J1abOpaTOpHBIM 000PYOBaHUEM, A TAKKE
npaBuiIaM OOPAIICHHUS C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIIUSAMH I10 BBITIOJIHEHUIO JIAOOPATOPHBIX
XMMHYECKUX OIBITOB MO IMOJYYECHHIO U COOMPaHHIO ra3000pa3HbIX BEIIECTB (BOJOPOIa U KHCIOPO/a),
IIPUTOTOBJICHUIO PACTBOPOB € OIPEAEIEHHON MAaCCOBOM 10JI€M pacTBOPEHHOTO BELIECTBA, IUIAHUPOBATH U
IIPOBOJAMUTH XMMHYECKHE SKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U KACIIOT C IIOMOILBIO
UHIMKATOpOoB (JlakMyc, (heHondTaIenH, METHIIOPAHXK U IPYTHUE)

2.7

MPOBOAUTDH PACUETHI MO YPABHEHHUIO XUMUYECKOM peakiiuu

ITo Teme: «Ilepunoanueckuii 3akoH u [lepuoauueckas cucrema xumuueckux snemeHToB . . Menaeneena.
CTpOGHI/Ie aTOMOB. XI/IMI/I‘-IGCKEUI CBA3b. OKI/ICHI/ITGHBHO-BOCCTaHOBI/ITeHBHBIe peaKI_[I/II/I))

3.1

PACKPBIBATH CMBIC]T OCHOBHBIX XUMHUYCCKUX MOHSATHH. AApPO aToMa, SHGKTpOHHBIﬁ clioit aToMa, aTOMHas
0p6I/ITaJ'II), paanyc atoMa, XUMHYECKas CBA3b, MMOJIApHAasd U HEMOJIIpHAsA KOBAJICHTHAsA CBA3b,
SJICKTPOOTPULATCIIbHOCTL, MOHHAS CBA3b, HOH, KATUOH, aHUOH, CTCTICHbL OKHUCJICHHUA

3.2

KJIaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUEC DJICMCHTHI

3.3

OIKCBIBATh M XapaKTepU30BaTh Ta0bIN4HY0 popmy [leproanueckoil cucreMbl XUMUYECKHUX 3JIEMEHTOB:
pas3iuyath MOHATHUS «riaBHas nmoarpymnmna (A-rpymmna)» u «modounas noAarpymnmna (b-rpymmna)», «mansie» u
«OOJBIIINE» NEPUOJIBI

3.4

packpsiBaTh cMbici [leprnoandeckoro 3akona J[.M. MenaeneeBa: 1eMOHCTPUPOBATH MIOHUMAHUE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX MOJIokeHUs B [leproanueckoit
CHUCTEME

3.5

COOTHOCHUTH 0003HaueHMs, KOTOpbIe NMEIOTCs B Tabiuie «llepuoanueckas cucteMa XMMUYECKHX 3JIEMEHTOB
J.W. MenneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHYECKUX JIEMEHTOB (COCTaB U
3apsi sizpa, o0lee YMCIIo 3JIEKTPOHOB M PACIIPECTICHHIE HX M0 JICKTPOHHBIM CIIOSIM)

3.6

ONpeaACIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHHX COCAUHEHUAX

3.7

ONPCACIIATL BUJ XUMHUYECKOM CBI3U (KOBaJ'IeHTHaH n I/IOHHa}I) B HCOPIraHNMYCCKUX COCAMHCHUAX

IIpoBepsiemble 3J1eMeHTHI CO/IePKAHMS




Kox

IIpoBepsieMblii JJIEMEHT COePKAHUS

HepBOHa‘IaJ'H:HBIG XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMUK B 5KU3HU YeJIOBEKa. XUMUA B cUCTeMe HayK. Tena u BemecTBa. Gusnyeckue
CBOMCTBA BEILIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

[TonsTHE 0 MeTOaX MMO3HAHUS B XUMUU. YUCTHIE BemecTBa U cMecu. CiocoObl pasieneHus cMeceit

1.3

ATOMBI 1 MOJIEKYJIbl. XUMHUUECKHUE 3JIeMEHTHI. CHMBOJIBI XUMHUYECKHUX 3JIeMEHTOB. [IpocThie u crnoxxHbie
BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE

1.4

Xumudaeckast (bopMyna. BanesTHOCTh aTOMOB XMMHYECKHUX DJIEMCHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB.
OtHocurenbHas aroMHas Macca. OTHOCUTEIIbHAS MOJICKYJIsIpHas Macca. MaccoBas 1011 XUMHYECKOI0
9JIECMCHTA B COCIUHCHNHU

1.5

Konunuecto BemecTa. Moab. MonsipHas macca. B3auMocBsI3b KOIMUYECTBA, MACChl U YMCIIa CTPYKTYPHBIX
eMHUI] BelecTBa. PacuéTsl mo popmMynaM XUMUYECKUX COEINHEHHUH

1.6

dusHYecKrue U XUMUUECKHE SBIICHHs. XUMHUUECKast PEAKIUA U €€ IPU3HAKK. 3aKOH COXPAHEHHs MACChI
BelecTB. XUMHUUecKre ypaBHeHHs. Kitaccupukaiys XuMIHUeCKUX peakiuii (CoeTMHEeHNs, Pa3lIOKECHUS,
3aMeIeHus1, 0OMeHa)

1.7

XHUMHUYECKUHN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOU MOCYA0MH, C TTpaBuIaMu pabOThI B TAOOPATOPHH U
npuémamu o0paleHus ¢ JJabopaTopHbIM 00OPYIOBaHUEM, U3YUEHHE U ONMCaHUE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HAOIIOIcHHE (r3HUecKuX (IUIaBICHHE BOCKA, TAsTHUE JIb/1a, PACTHPAHUE
caxapa B CTYIIKE, KHTICHUE U KOHICHCALUS BObBI) 1 XMMUYECKUX (FOpEeHUE CBEYH, IPOKATMBAHUE METHON
IPOBOJIOKH, B3aUMO/ICHCTBHE MeJIa ¢ KUCIIOTOM) sIBIICHUH, HAOJFOICHHE M ONMCAHNE MTPU3HAKOB MTPOTEKAHHSI
XHUMHUYECKUX peakiui (pa3okeHue caxapa, B3auMOJICHCTBIE CEPHOI KHCIIOTHI C XJIOPUIOM Oapus,
pasnoxenune ruapokcuaa meau(ll) mpu HarpeBanuu, B3anMoaeicTBHE *Keie3a ¢ pactBopom cou meau(ll),
U3y4eHUE CIOCOOOB pa3zeIeHus cMecel (C IOMOIIBI0 MarHuTa, GUIBTPOBAaHNE, BHIIAPHUBAHUE, UCTHIUISIIHS,
xpomatorpadus), IpoBeJICHNUE OUUCTKH TIOBAPEHHOM COJIH, HAOIIOACHUE U OMIMCAHUE PE3yIbTaTOB MPOBEIACHHUS
OIIBITA, WILTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO3J[aHUE MOJIeIIeH MOJIEKY (IapOCTEPIKHEBBIX)

Bakseiiue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

2.1

Bo3ayx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — anemMeHT u npocroe BemecTBo. Haxoxaenue kuciopojaa B
npupoze, Gpu3nuecKkue u XumMuieckue cBoiicta (peakimu ropenusi). Oxcupl. [IpumeneHue kuciopoaa.




Crioco0bI mostyueHust KUCIopoa B 1a00opaTopyuu U MPOMBIIUIEHHOCTH. KpyroBopoT Kuciaopoaa B mpupoe.
O30H — a;u10TpOIIHAs MOAU(UKALIUS KUCIOPOIa

TeroBoit 3 pexT XuMudeckon peakiiuy, TEPMOXUMHYECKHE YPaBHEHHUS, IK30- U SHAOTEPMHUUYECKHE PEAKIIHH.

2.2 TormBo: yronpb U MeTaH. 3arps3HeHHe BO3/1yXa, YCUIICHHE TapHUKOBOTO 3 QeKTa, pa3pylieHre 030HOBOTO
cios
23 Bonopon — snemeHT u mpocToe BemiecTBo. HaxoxkaeHue Bogopoaa B npupoje, Gu3ndeckue 1 XUMUIECKUe
' CBOMCTBA, TPUMEHEHHUE, CITOCOOKI morydeHusi. Kuciaotsr u conu
24 MounsipHbIii 00bEM Ta30B. Pacy€Thl 10 XMMHUYECKUM ypaBHEHUSIM
®dusnueckue cBorcTBa BoJbl. Boga kak pactBoputesnb. PacTBopbl. HackllieHHBIE M HEHACBIILIEHHBIE PACTBOPBI.
o5 PacTBopuMocTh BeniecTB B Boge. MaccoBas 10J BELIECTBA B PaCTBOPE. XUMUYECKUE CBOMCTBA BOJBI.
' OcHoBanus. Posib pacTBOPOB B IPUPOAE U B KU3HU YesoBeka. KpyroBopoT BoabI B Ipupoie. 3arpsisHEHUE
NpUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJ
Knaccudukanust Heopranmaeckux coequHernit. Okcuapl. Kiaccudukanus oKCHI0B: colleo0pa3yromnime
2.6 (ocHOBHBIE, KHCIOTHBIE, aM(DOTEpHBIE) U Hecoeobpasyrome. HomeHkmarypa okcumaoB. @usndeckue u
XAMHYECKHE CBOMCTBA OKCUIOB. [TonyueHne okcuaos
27 OcHoBanus. Knaccudukamnus OCHOBaHH: METOYN U HEPACTBOPUMbBIC OCHOBaHHUs. HoMeHKIIaTypa OCHOBaHUH.
' dusnueckue 1 XUMUYECKUE CBOMCTBA OCHOBaHUU. 1loiydyeHre ocHOBaHUM
28 Kucnotsl. Knaccudukarms kuciaor. Homenknatypa kucinot. @u3ndeckrue 1 XUMUYECKHE CBOMCTBA KUCIIOT. Psin
' aktuBHOCcTH MeTaioB H.H. bekeroBa. [Tonyuenne kucior
2.9 Conu. Homenkiarypa coneit. @u3ndeckre 1 XMMUYECKUe CBOMCTBa coeil. [Tonmyuenune coseit
2.10 ['eHeTrdeckas CBA3b MEXKIY KJIaCCaMH HEOPTAaHMYECKUX COCTMHECHUM
XUMHYECKUHN HKCTIEPUMEHT: KaUeCTBEHHOE OIPECIICHUE COACPKAaHUS KUCIOPOIa B BO3AYXE, MOTyUYECHHE,
coOupaHue, pacrio3HaBaHUE U U3y4YeHUE CBOWCTB KHCIOPO/a, HAOII0IeHE B3aUMO/ICHCTBHUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHSI BOSHUKHOBEHUS M MTPEKpalleHus: ropeHus (1oxapa), 03HaKOMJICHUE ¢ 00pa3iiamMu
211 OKCHJIOB U ONMCAHKNE UX CBOMCTB, MOydeHUE, COOMpaHue, paclio3HaBaHUE U U3YYCHHE CBOMCTB BOJAOPOIA

(ropenue), B3aumoeiictBrue Bogopoa ¢ okcuaoM Meau(ll) (Bo3MoKHO UCTIONB30BaHUE BUICOMATEPHAIIOB),
HaOmoIeHNe 00pa3IoB BEIIECTB KOJIUYECTBOM 1 MOJIb, MCClienoBaHnEe 0COOCHHOCTEN PACTBOPEHHMSI BEIIECTB C
Pa3JIMYHON PAaCTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOU JOJIEH PACTBOPEHHOTO




BCIIIECTBA, B3aMMO/ICHCTBUE BOJIBI C META/UIaMU (HATPUEM U KajiblieM) (BO3MOXHO MCIIOJIb30BaHUEC
BUJ/ICOMATEPHAIIOB), ONPECICHUE PACTBOPOB KUCIIOT M IIEJIOUEH C MOMOIIBIO0 HHIMKATOPOB, HCCIICIOBAHNE
00pa3110B HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIOICHNE U3MEHEHUSI OKPACKH HHIUKATOPOB B
pacTBOpax KHCJIOT U IEeJIoUeH, n3yueHune B3aumoaeincTus okcuaa meau(ll) ¢ pactBopoM cepHOit KHCIIOTHI,
KHCJIOT C METAJIJIAMH, PeaklUui HeUTpanu3aluu, NoJIydYeHue HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJIHOTO
MeTajula JpyruM U3 pacTBOpa COJIM, PELIEHUE HKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «BaxHeilme Kinaccsl
HEOPTaHUYECKUX COCAMHECHHI

[leproauueckuii 3akoH u Ileproguueckas cucrema xumuueckux anemeHToB .M. Menneneesa. Ctpoenue
aTOMOB. XUMH4YECKasA CBs3b. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUH

3.1

[TepBbie mOMBITKH KIIACCUPUKALIUN XUMHUYECKUX 3JIEMEHTOB. [[oHATHE 0 TpymnIax CXOTHBIX 3JIEMEHTOB
(I1eT0YHbBIE U IIETOYHO3EMETbHBIC METAJIIBI, FAJIOTCHBI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00Pa3yIOT
aM(pOTEepHBIC OKCUIBI U TUIPOKCH/IBI

3.2

[Iepuonnueckuii 3akoH. [lepronnueckas cucreMa xumudeckux aneMeHToB .M. Menneneesa.
Kopotkonepuoanas u jymmaHONIEpHoaHast GopMbl [lepronnyueckoit cucteMbl XUMHUYEeCKuX 351eMeHToB 1. 1.
Menneneesa. Ileprons! u rpynnsl. @PU3HMYECKUN CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB IIEPUOA U IPYIIIIBI
3JIEMEHTA

3.3

Crtpoenue atomoB. CoctaB aTOMHBIX sifep. M3oTonsl. DiekTpoHbl. CTpOEeHHE IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuueckux sneMeHToB Ilepuoanueckoii cucremsl .M. MenaeneeBa. XapakTepucTika
XHMHYECKOT0 3JIEMEHTA 10 ero nojioxkeHuto B [lepuonnueckoit cucreme JI.M1. Menneneera

3.4

3aKOHOMEPHOCTU U3MEHEHUS PaJINyCa aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAUNINYECKUX U HEMETAJUIMYECKUX
CBOMCTB M0 Tpynnam u nepuojam. 3nauenue [lepuoanueckoro 3akona u [lepuoandeckoit cuctemsl
XUMHYECKHUX JIEMEHTOB JJIsSl pa3BUTHUSA HayKH U nipakTuku. J[.M. MenzaeneeB - yu€HbI U TpakJaHUH

3.5

Xumudeckas cBsi3b. KoBaneHTHast (mosipHasi U HEMOJSIPHAS) CBSA3b. DJIEKTPOOTPUIIATEIEHOCTh XUMHUECKHX
3J1eMeHTOB. MloHHAas CBSI3b

3.6

Crenens okuciaeHUsS. OKUCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pCaKknuu. Hpoueccm OKHCJICHHUA U BOCCTAaHOBJICHUS.
OKHCIUTEIN U BOCCTAHOBUTCIIH

3.7

XUMHYECKUH 3KCTIEPUMEHT. U3y4YeHHE 00pa3LiOB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aMOICHCTBHUE
TUAPOKCUAA IUHKA C PACTBOPAMHU KHMCIIOT U LIEJIOYEH, IPOBENCHUE OIBITOB, MIUTIOCTPUPYIOIINX TPUMEPHI
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PeaKluil (TopeHre, peakluy Pa3JIoKeHHUs!, COSIHMHCHHS)




9-i1 KIIACC

IIpoBepsiemble TpeGoBaHus K pe3yabraram ocsoenus OOII

Kon nposepsiemoro

IIpoBepsiemble npeaMeTHbie pe3yjbTaTrhl ocBoennss OOII OO0

pe3yJbTara
1 [To Teme: «BeliecTBO M XUMUYECKask PEAKLUS
PacCKpbIBAaTh CMBICII OCHOBHBIX XUMUUYECKHUX MOHSATUI: PACTBOP, AIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AIIEKTPOJIUTHYECKAS TUCCOIHAIINS, PEAKIIMF HOHHOTO 0OMEHa, KaTalIn3aTop, XUMHUIECKOE paBHOBECHE,
1.1 oOpaTuMbie 1 HEOOpATUMBIE PEAKIINH, OKUCITUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH, OKUCIUTEb,
BOCCTAHOBHTEIb, OKMCJICHHE U BOCCTAHOBIICHHUE, AJZIOTPOIHS, aM(pOTEPHOCTh, XUMUUECKas CBs3b (KOBaJeHTHas,
WOHHAs1, METATMUECKAs ), KPUCTAITMUECKAs PEIETKa, CIIJIaBbl, CKOPOCTh XUMHUYCCKOU pEeaKIiuu
19 WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUM U MPUMEHATH 3TH OHATHS TP ONKHCAHUU
' BEILIECTB U UX MPEBPALLECHUI
13 COCTaBJIATh YPABHEHHUS JIEKTPOJTUTUYECKON TUCCOLMALUM KHUCIIOT, IEJIOYEH U COJIEH, MTOJIHBIE U COKPALLEHHBIC
' ypaBHEHUS PEaKIMii HOHHOTO 0OMEHa
14 pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN TOCPEACTBOM COCTABJICHUS SJIEKTPOHHOTO
' OanmaHca 3TUX peakiuui
1.5 IIPOBOJUTH PACYETHI [0 YPABHEHUIO XMMUYECKON peaKuu
TemaM. «HemeTamibsl 1 ux TUHEHUI» U « MeTaibl U UX TTUHECHUS
2 ITo Temam: «HemeTan coe e MerTan coe e
XapakTepu30BaTh (OMUCHIBATH) OOIIKE U CrIeIU(PHUICCKHE XUMHUUECKHUE CBOMCTBA MTPOCTHIX U CIIOKHBIX BEIICCTB,
2.1 MOATBEPK/1ast ONMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUIH COOTBETCTBYIOIIMX XUMUYECKUX
peakuuii
29 COCTaBJIATh YPABHEHHUS pEaKINi, MOATBEPKAAIOIMINX CYIIECTBOBAHUE T€HETUYECKOM CBSI3U MEXKY BELIECTBAMU
' pa3IMYHBIX KJIACCOB
23 MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX
' MPEBPAIICHUH B PA3JIMYHBIX YCIOBUAX
2.4 CJIEIOBATh MPABUIIAM IOJIb30BAHMSI XUMUYECKOU TTOCYI0N U Ta0OpaTOPHBIM 000pYIOBaHUEM, a TAKXKE IIPABHIIAM




oOparlleHus C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMHU T10 BBITMIOJTHEHUIO Ta00OPATOPHBIX XUMHUYECKHUX
OIBITOB TIO TIOJIYYCHUIO ¥ COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa M YIIICKUCIIOrO Ta3a)

2.5

IPOBOANTH PEAKINH, OATBEPIKAAIOIINE KaYeCTBEHHBIM COCTAaB PA3IMYHBIX BEIIECTB. PACIIO3HABATH OIBITHBIM
nyTéM XJIOpUI-, OpOMHUI-, HOAHI-, KapOoHaT-, pocdar-, cunukar-, cynbpat-, THAPOKCHI-UOHBI, KATHOHBI
aMMOHUSI, NOHBI U3yYEHHBIX METAJIOB, PHCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHWYECKUX BEIIECTB

ITo Teme: «XuUMUSA U OKpYXKaKOLas cpeaar

3.1

pacKpbIBaTh CMBIC] OCHOBHBIX XxuMuueckux nousatuid: [1/IK BemecTBa; koppo3usi MeTaJlsIoOB

3.2

MNPUMCHATH OCHOBHBIC OIICpAaIlun MBICIUTEIBHON ACATCIIBHOCTHU - aHAaJIN3 U CUHTE3, CPABHCHUC, 0606H.IGHI/IG,
CHCTEMATHU3AIINIO, BEISBICHUE TPUYNHHO-CIICICTBCHHBIX CBSI3€H — VTS M3YUCHUS CBOMCTB BEIIECTB
XUMHUYCCKUX peaKuHﬁ; CCTCCTBCHHO-HAYYHBIC MCTOAbI ITIO3HAHUS — Ha6HIOI[eHI/Ie, HU3MCPCHUC, MOACIINPOBAHUC,
AKCIEPUMEHT (pealbHbIi U MBICTICHHBIN)

IIpoBepsiemble 3J1eMeHTHI CO/IePKAHMS

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemectBo 1 xummndeckas peakuus. [lopropenue

1.1

[Tepuonuueckuii 3akoH. [lepronuueckas cucrema xumudeckux 3neMeHToB .M. Menneneesa. Ctpoenue
ATOMOB. BaKOHOMepHOCTI/I B UIBMCHCHUU CBOﬁCTB XUMHNYCCKUX 3JICMCHTOB HepBBIX TpéX HepI/IOI[OB, KaJius,
KaJIBIUS M X COCAMHEHUI B COOTBETCTBHH C MOJIOKEHHEM 3JIeMEHTOB B [leprnoandeckoil cucremMe u CTpOCHUEM
HnX aTOMOB

1.2

CtpoeHue BelecTBa: BUAbl XUMHUYECKON CBSI3HU. THUIBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIA KPUCTAIUTMUECKON PEHIETKH U BUJIa XUMUYECKOH cBsa3u. Kiaccudukaius u HoMeHKIaTypa
HEOPraHUYECKUX BeriecTB (MEXIyHapoHast U TPUBHAIbHAS). XUMHYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
paBHI/I‘IHBIM KJ1accaM HeOpI‘aHI/I‘IeCKI/IX COGHHH@HHﬁ, TCHETHUYCCKAas CBA3b HGOpF&HH‘-I@CKI/IX BCIICCTB

1.3

Krnaccudukanus XUMUYECKUX PeakIiid 0 pa3InYHbIM Ipu3HaKaM (110 YHCITy U COCTaBY yYaCTBYIOIIUX B
peaxkiuu BElIecTB, Mo TEII0BOMY 3((EKTY, 0 U3BMEHEHHUIO CTENEHEH OKUCICHUS XUMUYECKUX IEMEHTOB, 110
00paTUMOCTH, M0 YYACTHIO KaTaIn3aTopa). IK30- M SHAOTCPMHUUCCKUE PEAKITHH, TCPMOXUMHUCCKUE YPaBHCHHSI.
[ToHsiTHE O CKOPOCTH XMMUYECKOUN peakInu
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[TonsaTue 06 0OpaTUMBIX U HEOOPATUMBIX XMMUYECKUX peakusX. [IOHATHE O TOMOTeHHBIX U IeTePOreHHBIX
peakuusx. [lonsaTue 0 XuMuyeckoMm paBHOBECHH. PaKTOPBHI, BIUAIOIINE HA CKOPOCTh XMMUYECKON PEaKIIMK U
10JIO)KEHNE XMMHUECKOTO PAaBHOBECHS

1.5

OKHCINTENEHO-BOCCTAHOBUTEIBHBIC PEAKITUH, SICKTPOHHBIN OallaHC OKUCIUTEIHHO-BOCCTAHOBUTEILHOM
peakmmn. CocTaBiIeHUE YPaBHEHUH OKHCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIUi ¢ UCTIONIB30BaHUEM METOa
ANEKTPOHHOTO OaslaHca

1.6

Teopus 3NEKTPOTUTUUECKON JUCCOLUALIMHU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI. KaTnoHbl, aHMOHBI. MeXaHu3M
JVICCOITMAIIMH BEIIECTB C Pa3IMYHBIMU BUJAMH XUMUYECKOU CBs3u. Ctenenp auccoruanui. CHUIbHbBIC U cialbie
AIEKTPOJUTHI. Peakiinn noHHOTO 0OMEHa. Y CIIOBUS TPOTEKAHUS PEaKIMii HOHHOTO 0OMEHa, MOTHBIC U
COKpaIléHHbIC HOHHBIE YpaBHEHUS peakiuii. CBOICTBa KUCIOT, OCHOBAaHHU U COJIEH B CBETE MPEICTABICHUH 00
AJIEKTPOJIUTUYECKON Aucconuanuu. KauecTBeHHbIe peakiiuu Ha HOHBIL. [[oHsITHE 0 ruaponn3e coen

1.7

XUMHAYECKUI SKCIICPUMEHT: 03HAKOMJICHHE ¢ MOJICIISIMU KPUCTAJUTUHYECKUX PEIIETOK HEOPTaHMUYESCKUX BEIICCTB
- METAJUIOB ¥ HEMETa/LTOB (rpaduTa U aiMasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATPHSI); UCCIICTOBAHHE
3aBUCHMOCTH CKOPOCTH XMMHYECKOW PEaKiMy OT BO3JACHCTBHS Pa3IMUYHbBIX (PAKTOPOB; UCCIICIOBAHHE
3JIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECcCa AUCCOIUAIIMH KUCIIOT, IIeJI0o4eH U cosel (BO3MOXKHO
HCIIOJIb30BAHUE BUICOMATEPHAIIOB); TPOBEICHHUE OMBITOB, HIUTIOCTPUPYIOIINX MPU3HAKH MPOTEKAHKSI PEaAKIUit
HOHHOTO 0OMeHa (00pa3oBaHHE OCAJIKa, BBIICICHHUE T'a3a, 00pa30BaHKE BOJIbI); ONBITOB, HJUTFOCTPUPYIOIINX
PUMEPBI OKUCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEaKIiii (TOpeHUe, PeaKIiK Pa3I0KeHHsl, COSTUHCHUS);
pacro3HaBaHKE HEOPTaHMUECKUX BEIIECTB C MOMOIIBIO KAUECTBEHHBIX PEAKIMil HA HOHBI; PEIIICHUE
IKCIIEPUMEHTAIBHBIX 337124

Hemeramier 1 ux COCIUHCHUA

2.1

OOwas xapakTepucTHKa raoreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTE€PHbIE CTENEHU OKUCIICHUS.
Crpoenue u GpU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XMMHUECKHE CBOMCTBA HA IIPUMEPE XJI0pa
(B3amMoeHiCTBHE C METaIaMH, HEMeTaJUIaMH, [iejo4amu). Xia0poBoaopoa. CosiHast KHCI0Ta, XHMHYECKHIE
CBOMCTBA, NIOJIy4CHUE, IPUMEHEHUE. [[elicTBHE XJI0pa U XJIOPOBOAOPOAA HA OPraHU3M YelloBeKa. Baxunenmue
XJIOPHJIBI U UX HAXOXKACHHUE B IPUPOLIE

2.2

Oomas xapakrepucTtika 31eMeHToB VIA-Tpymbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbBIE CTETICHU
okucieHus. CTpoeHue U (pu3nuecKkue cBOMCTBA NIPOCTHIX BEIIECTB - KUCIOPOAa U cepbl. AJNIOTPOITHBIE
MOJU(UKAIIMH KHCIOPOAa U cepbl. XUMUYECKHe CBOWCTBa cepbl. CepoBOAOPO, CTpOCHUE, (pu3nuecKue u
XUMHYecKHe cBoicTBa. OKCHUBI CEphl KaK MIPEICTABUTENN KUCIOTHBIX OKCHJI0B. CepHas KUCI0Ta, (pU3nYecKue




U XUMHYECKHe cBocTBa (00IIMe Kak MPEeICTaBUTENS KJlacca KUCIOT U Crienu(prueckue). XMMUYeCKUE PEaKLuy,
JIeXKAIINe B OCHOBE MPOMBIIIJICHHOTO CIIoco0a MmosydeHus cepHor KUCIoThI. [Ipumenenne. Conu cepHO
KHCJIOTHI, KAUeCTBEHHAsl peaklus Ha cyiabdaT-uoH. HaxoxxaeHue cepsl 1 €€ COeIMHEHUI B TPUPO/IE.
XUMHYECKOE 3arpsI3HEHUE OKPYIKAFOIIECH Cpeibl COSMHECHUSIMHU cepbl (KUCIOTHBIC JI0XK/IH, 3arpsI3HEHUE
BO3/lyXa U BOZOEMOB), CIIOCOOBI €10 MPEAOTBPAILCHHS

2.3

OOmas xapakrepucTka 31eMeHToB VA-rpynmbsl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTEIICHH
OKHCIIEHHs. A30T, paClIpOCTpaHEHUE B IIPUPOJIE, (pU3nUecKre U XuMudeckue cpoiictBa. Kpyrosopor azora B
npupoje. AMMHAK, ero pu3n4ecKrue 1 XMMUYEeCKHe CBOWCTBA, MoJyuyeHHe U npumMenenue. Conu aMMOHUS, UX
¢bu3nyeckrue 1 XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KadecTBeHHas peakiysi Ha MOHbl aMMOHUS. A30THas
KUCJIOTA, e€ mosrydeHue, U3NUecKre U XMMUYeCKue CBOKCTBA (00IHMe KaK MPpeICTaBUTENs Kilacca KUCIOT U
criennuueckue). Vcrnonp3oBaHue HUTPATOB M COJICH aMMOHHSI B KAYECTBE MUHEPAJIbHBIX yI0OPECHHI.
XUMHYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMHU a30Ta (KUCIOTHBIEC JJOXK/IH, 3arpsI3HEHUE
BO3/yXa, OYBBI M BOJOEMOB)

2.4

docdop, amnorponnsie Moaupukamu Gocdopa, pusndeckue u xummuueckue cpoiicrsa. Oxcun pocdopa(V) u
dbocdopnas kucnoTa, puznueckre 1 XUMUYECKHE CBOMCTBA, MmoayueHue. Mcrnons3oBanne GocdaToB B Ka4eCTBE
MUHEPAIbHBIX YA0OpEHHI

2.5

OOmas xapakrepucTthka 31eMeHToB |VA-Tpymbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbBIE CTETICHN
OKHCIICHH. YTJIepo[, aJLIOTPOIIHbIE MOAU(UKALINY, pacCIPOCTPaHEHHE B IpUpPoe, GU3NYECKHE U XUMUUYECKHUE
cBoiicTBa. Axcop6uus. KpyroBopor yrieposa B mpupoae. OKCuabl yriaepoaa, ux Gu3ndecKue 1 XUMUYeCKHe
CBOMCTBA, JEWCTBUE HA )KUBBIC OPTraHU3MBbI, [T0JIyYCHHE U IPUMEHEHUE. DKOJIOIHYECKHE TPOOIEMBl, CBSI3aHHbIE
¢ okcuaoM yriaepoaa(lV); runoresa riao6aabHOTO NOTEIJICHUS KIIMMATa; MapHUKOBBIA AP QeKT. YronpHas
KHCJIOTa U €€ CONH, UX (pU3NUecKue U XUMUYECKHE CBOMCTBA, IOJIy4YeHHe U IpuMeHeHne. KauecTBeHHast
peakius Ha KapOoHaT-UOHBI. Vcnonb30BaHne KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO03sICTBE

2.6

[TepBoHaYaIbHBIE TOHATHS 00 OPraHMYSCKUX BEIIECTBAX KaK O COSIUHEHUAX yriepoaa (MeTaH, 3TaH, STHIICH,
alleTUJICH, 3TAHOJ, TJIMIIEPUH, YKCYCHast KucioTa). VX coctaB u xumuueckoe crpoenue. [Tonsrue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX — KUpaX, OeIKax, yrJIeBOIax — U UX POJIH B )KHU3HU YEIOBEKA.
MarepruaibHOE EAMHCTBO OPIraHUYECKUX U HEOPTaHUYECKUX COCIMHEHUMN

2.7

Kpemnnii, ero ¢puszndeckre 1 XUMHUECKUE CBOMCTBA, MOJydeHHE U MpuMeHeHrne. COeTMHEHHS] KPEMHUS B
npupoje. Oo6mme npencraiaeHus 00 okcue kpemuus (V) u kpemuueBoi kuciore. CUIMKAThI, UX
UCIIOJIb30BaHUE B OBITY, MEAUIIMHE, TPOMBIIIIEHHOCTH. BaskHelre cTpouTenbHbIE MAaTepUaIbl. KEpaMHUKa,




CTEKJIO, IIEMEHT, OETOH, kKene300eToH. [IpobieMbl 6€30macHOT0 UCTIONBE30BAHUS CTPOUTENLHBIX MAaTEPHUAIOB B
IOBCEIHEBHOMN KU3HU

2.8

XUMHYECKUH IKCIIEPUMEHT: U3ydeHHne 00pa3IioB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI;
MPOBEJICHUE KAYeCTBEHHBIX PEAKINI Ha XJIOPUI-HOHBI U HAOIIOIEHUE MPU3HAKOB UX MPOTEKAHMUS; OIBITHI,
oTpaxaroriue GU3nIecKue 1 XMMHUUECKHE CBONCTBA TaJIOTCHOB U MX COSITUHEHHUH (BO3MOYKHO MCITOIb30BAHHE
BUJICOMATEPHAJIOB); O3HAKOMIJICHHE ¢ 00pa3IiaMu XJIOPHIOB (IraJOTCHU/IOB); O3HAKOMIICHUE ¢ 00pa3iiaMu Cepbl U
e€ coelMHEHUAMH (BO3MOYKHO MCITOJIb30BaHHE BUICOMATEPHUANIOB); HAOJIIOICHNE MTpoIiecca O0yrIIMBaHUs caxapa
MOJ1 ICHCTBHEM KOHIIEHTPUPOBAHHON CEPHON KUCIIOTHI, U3y4eHNE XUMHUUECKUX CBOMCTB pa30aBICHHOM CEpHOM
KHCIIOTHI, POBE/IEHNE KaYeCTBEHHOM peakly Ha Cyib(haT-uoH U HaOII0eHHEe pU3HaKa e€ MpOoTeKaHus,
O3HAaKOMJICHHUE ¢ (PU3MYCCKUMHU CBOWCTBaMHU a30Ta, pochopa u ux coenuHeHuit (BO3SMOKHO HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB), 00pa3iaMu a30THBIX U (GOCHOPHBIX YIOOPEHHUI; TOAyUeHHEe, COOMpaHne, paclo3HaBaHUE U
M3YYCHHE CBOICTB aMMHAaKa,; MPOBEACHNE KAUECTBEHHBIX PeaKIUii HA HIOH aMMOHUS U (ocdaT- MOH U U3YUCHUE
MPU3HAKOB UX MPOTEKAHMUs, B3aUMO/ICHCTBHE KOHIIECHTPUPOBAHHOM a30THON KHCIOTHI C MEIbIO (BO3MOXKHO
MCIIOJIb30BAHUE BUICOMATEPUAIIOB); U3YUYCHUE MOJICIICH KPUCTAJUIMICCKUX PEIIETOK anMasa, rpadura,
¢yniepeHa; 03HaKOMIIEHHUE C TPOLIECCOM aJICOPOIIUU paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM MPOTUBOTA3a; MOJTYYCHHE, COOMpaHKe, PaCcIO3HABAHUE U U3YUYEHUE CBOMCTB YTIIEKUCIIOTO Tra3a,
MIPOBEJICHUE KaUeCTBEHHBIX PeaKIuil Ha KapOOHAT- U CUJIMKAT-UOHBI U U3y4YE€HHE IPU3HAKOB UX IPOTEKaHUS,
03HAKOMJICHUE C TPOJIYKLIUEN CUITMKATHON MPOMBILIUIEHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX 33a/1a4 10 TEME
«BaxHeinme HeMeTauIbl U UX COSAUHEHUS»

MerTaibsl 1 uX COCIUHCHUA

3.1

OOm1ast XapaKTepUCTHKA XUMHUYECKUX AJIEMEHTOB - METAJJIOB Ha OCHOBAHUU MX NOJ0XeHus B [leproanueckoit
cucteme xumuueckux aemeHToB [[.M. MenneneeBa u crpoenust atomoB. CTpoeHHne MeTauioB. MeTtamindeckast
CBSI3b U METAJNINYECKasi KPUCTAJUINYECKAS PEIIETKA. DIEKTPOXUMHUUYECKUH Pl HAIIPSPKEHUI METAJUIOB

3.2

dusnueckue U XMMUYECKHe CBOKWCTBa MeTaysIoB. O0mIHe criocoOsl moiydeHust MeTajuioB. [loHsTre 0 Koppo3un
METaJIJIOB, OCHOBHBIEC CIIOCOOBI 3alUThI UX OT KOppo3uu. CIijiaBel (CTasb, 4yr'yH, JIOPATIOMHUHUN, OPOH32a) U X
MIPUMEHEHHE B OBITY U TPOMBINIIICHHOCTH

3.3

[Ilenounbie MeTambl: osoxkeHue B [lepuonnueckoit cucreme xumuueckux snemenToB J[.M. Menpaeneesa;
CTPOCHHE MX aTOMOB; HaXOX/IeHHE B npupoje. Puznueckue u XuMUYECKUE CBOWCTBA (Ha IpUMEpE HATPHS U
Kajust). OKCHIBI M TUAPOKCHIBI HATPUS M Kajusl. [I[puMeHeHHE IEeT0YHBIX METAIOB U UX COCTHHEHUI

3.4

[IlenouHO3eMENBHBIE METAJIBI MATHUN U KaJbLM: TTOJI0KeHHE B [leproanyueckoil cucteMe XUMUYECKUX




anemenToB J[.M. MeHaeneeBa; cTpoeHHE UX aTOMOB; HaXOXKAeHue B Iipupoae. Gusnyeckue U XuMUYECKUE
CBOMCTBA MarHus U Kanblus. Baxkueiimue coequueHus Kaabiys (OKCHI, THAPOKCH I, COH). JKECTKOCTh BOIBI U
CIOCO0BI €€ yCTpaHEeHHUs

3.5

AmoMuHuii: nonoxxenue B Ilepuonnueckoii cucreme xumnuueckux ainemenToB .M. MenneneeBa; crpoeHue
aToMma; HaXoXxAeHue B mpupoze. Pu3ndeckrne 1 XMMHUYECKHE CBOMCTBA altoMUHUS. AMGDOTEpPHBIC CBOHCTBA
OKCH/JIa U TUJIPOKCHJIA AITFOMUHUS

3.6

Keneszo: nonoxenue B [lepuoanueckoit cucreme xumuueckux 3nemMeHToB [[.M. MenneneeBa; ctpoeHue aToma,
HaXO0XIACHHUC B HpI/IpOI[e. (DI/IBI/I‘IGCKI/IG U XUMHNYCCKUC CBOﬁCTBa JKEJIe3a. OKCI/II[I:I, I‘I/I,Z[pOKCI/I,Z[bI " COoJin
xenesza(ll) u sxenesa(lll), ux cocras, CBOMCTBA U MOTyYEHUE

3.7

XUMUAYECKUI SKCIICPUMEHT: 03HAKOMJICHHE ¢ 00pa3IiaMi METAJUIOB U CIIJIABOB, X (DU3UUECKHMHU CBOMCTBAMH;
H3yUYCHHUE PE3yJIbTaTOB KOPPO3UH METAIIOB (BO3MOXKHO HCIIOJIL30BAHKUE BUICOMATEPUATIOB), 0COOCHHOCTEH
B3aUMOJICHCTBHS OKCHIa KAJIBIHsI U HATPHUS C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPHATIOB);
HCCIICIOBAaHME CBOMCTB )KECTKOM BOJIBI; MPOLIECCa TOPSHUS JKejle3a B KUCI0poe (BO3MOXKHO MCIIOJIb30BAHHE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMS KAYeCTBEHHBIX PEAKIUi HAa MOHBI (MAarHuUs, KaJIbIIUs, aTFOMUHHUS,
ruHka, xenesa(ll) u sxeneza(lll), menu(ll); HaGmroIEHIE U OMTUCAHKE TIPOIIECCOB OKPAIIIMBAHUS TUIAMCHH
HMOHAMHM HATPHUs, KaJKsl U Kablius (BO3MOXHO HCIOJIb30BAHNE BUICOMATEPUAIIOB); HCCIIEIOBAHUE aM(pOTEPHBIX
CBOWCTB TUAPOKCH/IA ATIOMUHHMSI U TUAPOKCH/IA IIMHKA; PEIICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 [0 TEME
«BaxHennme MeTajibl U X COSAUHEHUS»

XUMUA U OKpYXKaromiasi cpea

4.1

HoBbie maTepuansl 1 TeXHOJOTMU. BellecTBa 1 Matepraibl B IOBCEHEBHOM KU3HU YeJIOBEKA. XUMUS U
3710poBbe. be3zomacHoe UConb30BaHNe BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBast momorp mpu
XUMHUYECKHUX 0’KOTaX U OTPABJICHHUSIX

4.2

OCHOBBI 3KOJIOTHYECKOM IPaMOTHOCTU. XUMHUECKOE 3arpsisHeHHne okpyxatouiei cpensl [1JIK. Ponb xumun B
PEIICHHHU YKOJIOTUYECKHUX poOiieM. [IpupoIHbIe HCTOYHUKH yrieBo10pOa0B (YToib, IPHPOAHBII ra3, HeTh),
MPOAYKTHI UX NEPEPadOTKH, UX POJIb B OBITY U IPOMBIIICHHOCTH

4.3

XUMHYECKHH SKCIIEPUMEHT. U3y4eHHE 00pa3I0B MaTepuaioB (CTEKIIO, CIUIaBbl METAJUIOB, IOJIMMEPHBIC
MaTepHaIbl)




IIposepsiembie HAa OI'D Mo XuUMuM TpeOOBAHUA K Pe3yJIbTATAM 0CBOCHUSA

O0OI1 000

Kon nposepsiemoro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaHUS K PeAMETHBIM pe3yJjbTaTaM 0a3080ro ypoBHsi ocBoenuss OOII OOO Ha ocHoBe
wiyele

1

[IpencraBnenue:

11

0 IIO3HABAEMOCTH SIBJIEHUI NPHUPO/Ibl, HOHUMaHUE OOBEKTUBHOM 3HAUMMOCTH OCHOB XUMHUYECKOW HAyKH KaK
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, KOMIIOHEHTA 001l KyJIbTYphl M IPAKTHUECKOM JesITeIbHOCTH YeJI0BEKa
B YCJIOBUSIX COBPEMEHHOI'0 OOIECTBA; TOHUMAHUE MECTa XMMHUHU CPEAH APYrUX €CTECTBEHHBIX HAyK

1.2

0 Hay4YHBIX METOJaX MMO3HAHUs, B TOM YHCIIE SKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX METOAAX UCCIIECOBAHUS
BEIIECTB U M3YYCHHS XUMUYECKIX PEAKINi;, yMEHHE UCTIOIh30BaTh MOJIENHU AJIsi OOBSICHEHUSI CTPOCHUS AaTOMOB U
MOJIEKY

1.3

0 cdepax mpohecCHOHALHOW ACSITEIBHOCTH, CBSI3aHHBIX C XUMHEH U COBPEMEHHBIMH TEXHOJIOTHUSIMH,
OCHOBAaHHBIMHU Ha JOCTHUKCHUAX XUMHYECKOHU HAaYyKH, 4YTO IMO3BOJIUT O6y‘-IaIOH_II/IMC}I paccMaTpuBaTh XUMHUIO KaK
chepy cBoeit Oyaymieit mpodeccHoHaTbHON ASATEIBPHOCTH U CAENAaTh OCO3HAHHBIA BRIOOP XMMHUH KaK
npoUIBLHOTO MPEAMETa IIPH MEePEX0/ie Ha YPOBEHb CPEIHETO 00IIEro 00pa3oBaHms

Brnanenue cucremMoil XMMHUYECKUX 3HAHUW U YMEHHE IPUMEHSITh CUCTEMY XUMUYECKUX 3HAHHM, KOTOpast
BKJIIOYAET!

2.1

BOKHEUIIINE XUMUYECKUE MOHATUS. XUMUUECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, TPOCTOE U CIOKHOE
BEIIIECTBO, OJTHOPOAHASA U HEOJHOPOJHAS CMECh, OTHOCUTEIbHBIE aTOMHAS U MOJIEKYJISIpHAsE MacChl, KOJIUYECTBO
BEIIIECTBA, MOJIb, MOJIIPHAsi Macca, MOJISIPHBIN 00BEM, OKCH, KHCIIO0Ta, OCHOBAHKE, COJIb (CPEIHSS), XUMHUECKas
peaKIys, peakIuu COCTMHECHHUS, PEaKIIUU Pa3JI0KEHHUs, PEaKIIUK 3aMEIICHUS, peaKIui 00MeHa, TeTI0BOM 3P ekt
peaKkIuy, 3K30- ¥ 3HJIOTEPMHUUECKUE PEAKIIUU, PACTBOP, MACCOBAs J0JII XUMUYECKOI0 3JIEMEHTA B COCIMHEHUH,
MaccoBas JI0JIs1 U IPOIIEHTHAs] KOHLIEHTPAIUs BEIIECTBA B pACTBOPE, SIAPO aTOMA, SJIEKTPOHHBIN CJIOW aTroMa,
aTOMHasi OpOUTAIb, paUyC aTOMa, BAJICHTHOCTH, CTENICHb OKHCIICHUS, XUMUYECKasl CBSI3b,
AJIEKTPOOTPULIATEIIBHOCTD, MOJISIPHAS U HETIOJIApHAs KOBAJICHTHAS CBSI3b, HOHHAS CBS3b, METAJUIMYECKAs CBSI3b,
KpUCTAJUTNYECKas peniérka (aToMHasi, HOHHAsI, METaJUINYECKasl, MOJICKYJISIpHAs ), HOH, KATHOH, aHHOH, SJICKTPOJIUT
Y HEIJICKTPOJIUT, JICKTPOTUTHICCKAS TUCCOIHAITNS, PEAKIIMA HOHHOTO OOMEHa, OKUCITUTETHHO-




BOCCTAHOBUTEJbHBIE PEAKIMU, OKUCIUTENIb U BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBIIEHHE, IIEKTPOJIU3,
XUMHUYECKOE PaBHOBECUE, OOpaTUMBIC U HEOOPATHUMbIE PEaKIIMH, CKOPOCTh XUMHUECKOU PEaKIINH, KaTaIu3aTop,
[TIJIK, koppo3usi METaJIOB, CIIJIaBbI

OCHOBOITOJIAraroIKEe 3aKOHbI XMMHH: 3aKOH COXPAaHEHUs MaccChl, nepuoandeckuii 3akoH .M. Menneneesa, 3akoH

2.2
ITOCTOSIHCTBA COCTAaBa, 3aKOH ABOrajpo
2.3 TEOPUU XUMHH. aTOMHO-MOJIEKYJISIpHAsI TEOPHUsI, TEOPHS JIEKTPOIUTHUECKON THCCOLUALINN
3 Brnanenune ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH !
YMEHHUE MPaBUILHO UCIIOIh30BATh U3YUEHHBIC BEIIECTBA U MaTEpUAIbI (B TOM YHCJIC MUHEPAIBbHBIC yI00pEHUS,
METaJIJIbl M CIUIaBbI, IPOIYKTHI EPEPAOOTKH MPUPOIHBIX HCTOUYHHKOB YIIIEBOAOPO10B (YIJIsl, IPUPOIHOIO ra3a,
3.1 He(TH) B OBITY, CEIIbCKOM XO35HCTBE, Ha MPOU3BOJICTBE M MOHUMAaHUE 3HAYCHHUS )KUPOB, OCIIKOB, YIIICBOIOB JIJIs
OpraHu3Ma 4eJ0BEKa; YMEHHE MPOTHO3UPOBATH BIMSHUE BEIIECTB U XUMHYECKUX MPOLECCOB HA OPTaHU3M
YeJI0BEKa U OKPYKAIOLIYI0 IPUPOJIHYIO CPEAY
3.2 YMEHHE UHTETPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX YU4COHBIX MPEIMETOB
33 HAJIMYHUE OMbITa PAOOTHI C Pa3IMYHBIMU HCTOYHUKAMH HH(OPMAIIUHU 110 XMMHUH (HaydHast U Hay4HO-TIOMYJIsIpHAsT
' JUTEpaTypa, CJIOBapH, CIIPABOYHHKHU, HHTEPHET-PECYPCHI)
34 yMeHHE 00ObEKTHBHO OIICHUBATh HH()OPMAIIHIO O BEIIECTBAX, MX MPEBPAICHHUSIX U MPAKTUYECKOM MPUMEHEHUH U
' YMEHHE HUCII0NIb30BaTh €€ AJIs pelieHusl yueOHO-TI03HaBaTeNbHbIX 3a/1a4
Brnagenue ocHOBaMU MOHSITHIHOTO amnmapaTa ¥ CHMBOJIMUYECKOTO SI3bIKa XUMUHU ISl COCTaBIIEHUS (OpMYIT
4 HEOPraHWYeCKUX BEIECTB, YPAaBHCHUH XMMUYECKUX PEaKIHii; OCHOBaMH XuMuueckor HomeHkIatypsl (LIPAC u
TPUBHATILHOM)
YMeHue o0bICHATH CBSI3b MOJIOKEHUS dJieMeHTa B [lepuoinyeckoil cucteMe ¢ YMCIOBBIMU XapaKTepUCTUKAMU
5} CTPOCHUS aTOMOB XMMHUYECKHUX 3JICMEHTOB (COCTaB M 3apsij sApa, 00IIee YKCII0 IEKTPOHOB), paclpeie]ICHUEM
3JIEKTPOHOB I10 SHEPIETUYECKUM YPOBHSAM aTOMOB MEPBBIX TPEX MEPUOMIOB, KA U KaJIbLIHS
[IpencraBneHue o0 NEPUOINICCKOIN 3aBUCHMOCTH CBOMCTB XUMHUUECKUX AJIEMEHTOB (pajinyc aToMa,
6 ANEKTPOOTPHUIIATEILHOCTD), IPOCTBIX U CJIOXHBIX BEIIECTB OT MOJI0KEHHS JIeMEHTOB B [lepuoauueckoii cucteme
(B MaJIBIX TIEpUO/IaX U TIIABHBIX MOATPYIINAX) U JJIEKTPOHHOTO CTPOCHUS aTOMa
7 YMeHue KinaccupuIpoBaTh:




7.1

XUMHNYCCKHUEC 3JICMCHTHI

7.2 HEOpPraHMYECKUE BEIIECTBA
7.3 XUMUYECKUE PEAKIITH
8 YMeHue onpeensTh:
8.1 BaJICHTHOCTh M CTEIICHb OKHCIICHUS XUMHUYECKUX JICMEHTOB, 3apsii HOHA
8.2 BH/JT XUMHYECKOH CBSI3W M THIT KPUCTATMIECKON CTPYKTYPBI B COSTUHEHUSIX
8.3 XapakTep Cpeibl B BOAHBIX PACTBOpPaX BEIIESCTB (KHCIOT, OCHOBAHHIT)
8.4 OKHCIIMTENH U BOCCTAHOBUTEND
9 YMeHue xapakTepu3oBaTh (GU3NUECKUE U XUMHUECKUE CBOMCTRA!
9.1 MPOCTHIX BEIIECTB (KKCIOPO/, 030H, BOJOPO/I, rpaduT, aiMas, KpeMHUH, a30T, hocdop, cepa, XJIop, HATpHi,
' KaJIMii, Marauii, Kaabluii, aTIOMUHHIA, )KEIe30)
CJIO’KHBIX BEIIECTB, B TOM YHCJIC MX BOJIHBIX paCTBOPOB (BO/a, aMMHUAK, XJIOPOBOIOPOI, CEPOBOIOPOI, OKCHUIBI U
9.2 ruapokcuabl metaiioB I-11A rpymm, amromunus, meau (11), nuaka, sxenesa (11 u 1), okcuast yraepona (1 u 1V),
' kpemuus (1V), azora u pocdopa (11 u V), ceps (IV u V1), ceprucras, cepnas, a3oTucras, a30THas, pocdopHas,
yroJjibHasi, KpEMHHEBask KUCJIOTa U UX COJIH)
MIPOTHO3MPOBATH M XapaKTePHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHHUS, TPUMCHCHHE
9.3 BEIICCTB B 3aBUCHMOCTH OT UX CBOWMCTB, BO3MOYKHOCTb IIPOTCKAHUSI XUMUYECKUX MPEBPAIICHUIN B pa3IMYHbBIX
YCIIOBUSAX
10 YMeHHUe COCTaBISATh MOJICKY/ISIPHBIC M HOHHBIC YPABHEHUS PEAKIUi, B TOM YHCIIC:
10.1 peakiuii HFOHHOTO OOMeHa
10.2 OKHCIUTEIHHO-BOCCTAHOBUTENbHBIX PEAKIIUI
10.3 WLTIOCTPUPYIOIIAX XUMHYCCKHE CBOMCTBA M3YyUCHHBIX KJIACCOB (IPYII) HEOPTaHUYCCKUX BEIECTB
10.4 MOJITBEPKTAIOIINX TEHETHYCCKYIO B3aUMOCBSI3b MKy HUMHU
11 VYMeHue BEIYHUCIATH (IPOBOAUTH PACUETHI):




OTHOCHUTCIIbHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAaCChl BCUICCTB, MAaCCOBYIO JOJIO XUMHUYCCKOI'O 3JICMCHTA B

111
COETMHEHUU
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YPaBHCHHUSIM XUMUYECKUX PEAKIIUI M HAXOUTh KOJMYECTBO BEIIECTBA, 00BEM M MacCy pEareHTOB WK
' MPOAYKTOB PEAKIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH METO/IaMH HAy4YHOTO To3HaHus (HaOJr0IeHHEe, H3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHKE) IPH
121 M3YYCHHUH BEIIECTB M XUMUYECKUX SIBIICHUH; yMeHHE CHOPMYITUPOBATH TPOOIIEMY H MPEATIOKUTE MyTH €€
pelieHus
12.2 0e30MmacHo# paboThl ¢ XHMHUUYECKUMH BEIIECTBAMH, XUMHYECKOH TIOCYI0i 1 1ab0paTOpHBIM 000pyI0BAHUEM
MpaBIJIaMU OE€30MMACHOTO OOPAIIEHUS C BEIECTBAMH, HCIIOIH3yEMbIMH B IIOBCETHEBHOM KU3HU, TIPABUIIAMU
123 MOBE/ICHUS B EJISIX COSPEKEHHSI 3[0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl; MOHMMaHKe Bpeaa (OMacHOCTH)
' BO3JICHCTBUS HA KUBBIC OPraHU3MBI OIIPEICTIEHHBIX BEIIECTB, CIIOCOO0B YMEHBIIECHUS U MPEIOTBPAIICHUS UX
BpPEIHOTO BO3/ICUCTBUS
13 Hanuuune npakTruueckux HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS CIEIYIOMINX XUMHUECKUX SKCIIEPUMEHTOB:
13.1 M3Y4YEHHE U onucaHre (U3NYECKUX CBONWCTB BEIIECTB; O3HAKOMIICHHE ¢ (GPU3MUYECKUMH U XUMUYECKUMU
' SIBIICHUSIMU; OTIBITHI, WILTIOCTPUPYIOIINE TPU3HAKY MTPOTEKAHUS XUMHUECKUX PEaKIIni
13.2 M3y4deHre Croco00B pa3ieeHus: cMecen
133 MOJIy4eHUE KUCIOPOoJa U U3yUEHHE €0 CBOICTB; MOJyYeHUE BOJOPO/Ia U U3yUYEHUE €r0 CBOMCTB; MOy4yeHUE
' YTIEKUCIIOTO Ta3a M U3yYeHUE er0 CBOMCTB; NMOMyYeHUE aMMHAKa U U3YUYCHHE €r0 CBOICTB
134 IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MaCCOBOM J10JIEH PaCTBOPEHHOIO BEILECTBA
135 NPUMEHEHHE UHANKATOPOB (JIakKMyca, METUJIOpaHka U (peHOoN(TaICHHa) I OTPEICIICHUS XapaKTepa Cpe/Ibl B
' pacTBOpax KUCIOT U IIEeJT0YeH
13.6 WCCJICIOBAaHKE U OTIMCAHNE CBOMCTB HEOPTaHUYECKUX BEUIECTB PA3IUYHBIX KIIACCOB; H3yUECHUE B3aUMOICHCTBUS




KHUCJIOT C METaJJIaMU, OKCUJIaMU METAJUIOB, PACTBOPUMBIMHU M HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMH;
ITOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHMI; BBITECHEHUE OJJHOTO METaJllIa JPYTUM U3 pacTBOPA COJIH; UCCIIEI0BAHNE
aM(pOTEPHBIX CBOMCTB THAPOKCUIOB ATFOMUHHUS U IUHKA

PCIICHUEC DKCOCPUMECHTAIbHBIX 33424 110 TECMaM. «OCHOBHBIE KJIACCHI HCOPTaHNYCCKUX COGHHHGHHﬁ));

13.7 «ONEKTPOIUTHYECKAS TUCCOLALUsy; «BaxHenllle HEMETAIITbl M UX COeANHEHUsY; « BaxkHeunime MeTamibl U UX
COEIMHEHUS
XUMHUYECKHUE IKCTICPUMEHTBI, HIUTFOCTPUPYIOITUE TPU3HAKH MPOTEKAHMS peaKI[uii HOHHOTO OOMEHa,
138 KaueCTBEHHBIC PEAKITMH HA MIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX MOHBIL: XJIOPUI-, OpOMUI-, HOJIUI-, CYIbdart-,
' docdar-, kapboHAT-, CHITMKAT-aHUOHBI, THAPOKCU/I- HOHBI, KATUOHBI AMMOHMSI, MAaTHUS, KAJIBIIHS, ATFOMUHUS,
xenesa (2+) u xxenesa (3+), meau (2+), uHKA
14 YMenue:
141 MIPENICTaBIATh PE3YNIbTAaThl SKCIIEpUMEHTA B JOPME BBIBOAOB, JOKA3aTENIbCTB, TPa(UKOB U TAOIUI] U BBISBIATH
' AMITUPUIECKUE 3aKOHOMEPHOCTH
14.2 YCTaHABIIMBATh CBSI3M MEXK]y peajbHO HAOJIF0JaeMbIMA XUMUUECKUMU SIBICHUSIMH U MTPOIIECCAMH,

MPOUCXOSAIIMMHU B MAKPO- 1 MUKPOMHUPE, OOBSICHATH MPUYUHBI MHOTO0Opa3Hsl BELIECTB

IlepeyeHb 3J1eMEHTOB CO/IEePKAHUSA, IPOBEPAEMbIX HA OCHOBHOM

IrocyrapCrB€HHOM 3K3aMECHC 110 XUMHUH

Kon IIpoBepsieMble 31€eMeHTHI COAEPKAHNS
1 [TepBoHavanbHble XUMUYECKHE TOHATHUS
11 Uucrele BemecTBa U cMecu. CriocoObl pa3iesieHus: cMeceit
1.2 ATOMBI ¥ MOJIEKYJIbl. XUMHUUYECKHUE 3JIEMEHThI. CHMBOJIBI XUMHUECKUX 3JIEMEHTOB. [IpocThie U cloKHbIE BEIlleCTBa
1.3 Xumuyeckasi hopMyiia. BaneHTHOCTh aTOMOB XUMHUYECKUX 1eMEHTOB. CTENIeHh OKUCIICHUS
14 3aK0oH MOCTOSIHCTBA COCTaBa BemiecTB. OTHOCUTENbHASI aTOMHAas Macca. OTHOCUTENbHAs MOJIEKYIISIpHAs Macca.




MaccoBas J0JIA XUMHYCCKOI'0 3JICMCHTA B COCAMHCHU N

KomuuectBo Beniectsa. Monb. MosnsipHast Macca. MossipHbIii 00bEM Ta30B. B3auMocBs3b KonuyecTBa, Macchl 1

1.5
YHClla CTPYKTYPHBIX €MHHUIL BEIIECTBA
16 Ou3nYecKue U XUMUUECKHE SBIICHUS. XUMUYECKasi peakius U e€ MpU3HaKu. 3aKOH COXPAHEHHS MacChl BEIIIECTB.
' XUMHUYECKUE YpaBHEHUS
2 [Tepuoanueckuii 3akon u [leprnonnueckas cucteMa xumudeckux smemeHToB .M. MenneneeBa. CtpoeHne aToMOB
21 ITepuoanueckuii 3akoH. [lepuonuueckas cucrema xumudeckux 3neMeHToB JI.1. Menneneesa. [leproasl u rpymnmsl.
' ®u3NUeCcKuil CMBICI MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOa U TPYIIIbI AJIEeMEHTa
29 Crpoenne atoMmoB. CocTtaB aTOMHBIX siziep. M3otonsl. DnekTpoHsl. CTpoeHUE 3JIEKTPOHHBIX 000JI04YEK aTOMOB
' nepBbix 20 xuMuueckux anemeHToB [lepuoanyeckoit cucremsr JI.U. MenneneeBa
3aKOHOMEPHOCTH B U3MEHCHUU CBOMCTB XUMHUECKUX DJIEMEHTOB MEPBBIX TPEX MEPHOIOB, KaJUs, KaJbIus (paauyca
2.3 aTOMOB, JIEKTPOOTPHUIIATEILHOCTH, METAJUIMIECKUX U HEMETATMYECKAX CBOWCTB) M UX COCJAUHCHUH B
COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [lepuoaudeckoit cucteme u CTpOEHHUEM UX aTOMOB
3 CtpoeHue BemiecTBa
31 Xumuueckas cBsi3b. KoBasieHTHas (MOJspHAS M HEMOJSPHAs) CBSA3b. DJICKTPOOTPUIIATCIBHOCTh XUMHUYCSCKHX
' 3nemMeHTOB. MloHHas cBsA3b. MeTtanyeckas CBs3b
32 THITbI KPUCTATUTHYECKUX PEIIETOK (aATOMHAsI, HOHHAS, METaLTHYECKast), 3aBUCHMOCTh CBOICTB BEIIECTBA OT TUIIA
' KPUCTAJUIMYECKON PEIETKHA U BU1a XUMUYECKOHN CBA3U
4 Baxxueilmue npenctaBuTeNd HEOpraHMUECKux BemiecTB. Hemeramisl 1 ux coequHeHus. MeTaibl U UX COeIUHEHUs
Kraccudukaiusi 1 HOMEHKIIaTypa HEOPraHUYECKUX COSMHEHUIT: OKCHIIOB (COIe00pa3yIoline: OCHOBHBIE,
4.1 KUCJIOTHBIE, aM(pOTEPHBIC) U HECOJe00pa3yrolue; OCHOBaHUH (IETOYN U HEPACTBOPUMBIC OCHOBAHHUS); KUCIOT
(krcaopoacoaepsKalire U OECKUCIOPOIHbIE, OAHOOCHOBHBIC U MHOTOOCHOBHBIE); COJICH (CpEIHMX M KMCIIBIX)
492 OuznyecKkue 1 XUMUUECKHE CBONCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB: BOAOPO/Ia, XJI0pa, KUCIOPOAa, CEphl, a30Ta,
' docdopa, yriaepona, KpeMHUs
43 Ou3nYecKue ¥ XUMUIECKIE CBONCTBA MPOCTHIX BEIIECTB-METAJUIOB: JTUTHS, HATPHsI, KaJlvsl, MAaTHUS U KaJIbIIHS,

ATIOMUHUS, JKeJie3a. DIEKTPOXUMUYECKUH Psijl HAPSYKEHUI METaJlJIOB




Pu3nyecKue 1 XMUMUYECKHE CBOMCTBA BOJOPOAHBIX COEAMHEHNI HEMETAIUIOB. XJIOPOBOAOPO/A, CEPOBOAOPO/A,

4.4
aMMuaka
45 dusnueckre ¥ XMMAYECKHE CBoMcTBaA OKcuaoB Hemeraiios: cepol (1V, VI), azora(ll, 1V, V), dochopa(lll, V),
' yriepona(ll, 1V), kpemuus(1V). [Tonydenue okcuI0B HEMETAIIOB
46 Xumunueckue cBoiictBa okcuaoB: MetaioB |A—IA rpynm, nuaka, meau(l1) u sxemesa(ll, 111). TTorydenue okcumon
' METAJLJIOB
47 XUMHUYECKUE CBOMCTBA OCHOBaHMI U aM(DOTEPHBIX THAPOKCUIOB (Ha MpUMepe THAPOKCHIOB aTFOMHHHS, JKeJe3a,
' ruHKa). [Tonydenne ocHOBaHUI B aM(pOTEPHBIX THAPOKCH/IOB
OO01re XUMHYECKUE CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOIHOM, CEpHUCTOM, CEPHOM, a30THOM,
4.8 docdopHOii, KpeMHHEBOU, yrolbHOU. OcoObIe XUMUYECKIE CBOHCTBA KOHIICHTPUPOBAHHOM CEPHOI U a30THON
kucinort. [lomyuenue kucior
4.9 OO6mue xuMHIeCcKue CBOMCTBA cpenHux conet. [lomyuenue coei
4.10 [Tonyuenue, cobupanue, pacro3HaBaHue BOJIOPOAa, KHCIOPOIa, aMMHAaKa, YTIIEKUCIIOTOo ra3a B J1abopaTopuu
411 [TonmyyeHnne amMmmMHaKa, CepHON M a30THOW KUCIIOT B IPOMBIIIIICHHOCTH. OO1I1e crioco0bl OTYYESHUSI METAJIIOB
4.12 I'enernueckas CBA3b MEKIY KIIAaCCAMH HEOPTAaHUYECKUX COCTMHEHUN
5 XUMHYECKUE PEeaKun
51 Knaccudukanusa XuMHUeCKUX peakluii 0 pa3IMYHbIM MPU3HAKAM: 110 YHCIY U COCTaBY YYacTBYIOIIUX B pEeaKlUn
' BEIIIECTB, 0 TEIJIOBOMY 3(PPEKTy, IO U3MEHEHHIO CTETIEHEH OKUCIICHUS XUMUYECKUX SJIEMEHTOB
59 TemnoBoit 3 PexT XuMUIeCKON peakIui, TEePMOXUMHUIECKHE YPAaBHEHHS. JK30- U DHIOTCPMUYCCKUE PEAKIIHH.
' TepMoxuMHuuecKkrue ypaBHEHUS
53 OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakui. OKUCINUTENN U BOCCTaHOBUTENHU. [Iporieccsl okucienus u
' BOCCTAHOBJICHHSI. DIIEKTPOHHBIN 0aTaHC OKUCIUTEIFHO-BOCCTAHOBUTEILHOU PEAKITUN
54 Teopust dMeKTPOTUTHYECKON aucconuanuu. KaTnoHsl, aHHOHBI. DIEKTPOIUTHI M HEIJIEKTPOIHUTHI. CHIIBHBIE U
' ciabpie IeKTPOoaUThl. CTENEHb JUCCOIMAIIIHI
9.5 Peakuinu noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS peaKkIuii HOHHOTO 0OMEHA, MOJIHBIE M COKPALIEHHBIE HOHHBIE




YpaBHEHUS pEaKLUi

6 XUMHS U OKpYy:Karollas cpesia
6.1 BemectBa u MaTepuainbl B MOBCEAHEBHOM )XKM3HU ueloBeka. be3onacHoe ncnonbp3oBaHue BEIECTB M XUMUYECKUX
' peakuuii B 1abopatopuu u ObITy. [lepBas mOMOIIb MPU XUMUYECKUX 0XKOTaX U OTPABJICHUSIX
XUMHYECKOE 3arpsI3HECHNE OKPYKAIOIIEH cpeabl (KUCIOTHBIE TOXK/IU, 3arPs3HEHUE TTOYBBI, BO3lyXa H BOJIOEMOB),
6.2 croco0OsI ero npexorBpaiienus [Ipenenpaas gonyctumas KoHmentpanus semects ([TJK). Poas xumuu B pemieHun
IKOJIOTHUYECKUX MPoOeM. Y cuieHne napHuKoBoro 3¢ dekra, pa3pylieHue 030HOBOTO CIIOs
[Ipumenenwue cepsl, a3ota, Gpocdopa, yriaepoaa, KpEMHHUS U UX COSAMHEHUH B OBITY, MEUIIMHE, IPOMBIIUIEHHOCTH
6.3 U CeJIBCKOM X03sicTBe. [IpuMeHeHEe METaJTOB M CIUTaBOB (CTallb, Yyr'yH, JIOPATIOMUHIM, OpOH3a) B OBITY U
NPOMBIIIJICHHOCTH UX coequHeHui. [IoHsITHEe 0 KOpPO3UU METAIOB, OCHOBHBIE CITOCOOBI 3aIIUTHl UX OT KOPPO3UHU
6.4 [IpupoaHbIe HCTOYHUKH YTIEBOAOPOIOB (YTroib, MPUPOAHBIN ra3, HeTh), MPOLYKTHI UX NiepepaboTku (OeH3MH), UX
' pOJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBOHaYaNBHBIC MTOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCAMHEHHSX yrieposa (MeTaH, 9TaH, STHIICH,
6.5 alleTUIICH, 3TAHOJ, TJIIMIEPUH, YKCyCHas KUCIoTa). [ToHsATHE 0 OMOJOrMYeCKH BaKHBIX BEIECTBAX: )KUPAX, OeJIKax,
YIIEBOJAX - U MX POJIH B KU3HU YEIIOBEKA
7 Pacuérnr:
7.1 1o (opMyaaM XUMUYECKHX COCAMHEHUM
7.2 Macchbl (MaccoBOI) I0JIM paCTBOPEHHOTO BEUIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM YPaBHCHHSIM




TEMATHUYECKOE INTAHUPOBAHUE

8 KUIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaunmeHnoBaHue pa3ieiioB K I (uudposbie) Hcnosab3oBanue
n/n U TeM NPOrpamMMbl Bcero O;Tpom’m’le pﬁaKTquCR“e oOpa3oBaTe/ibHbIE o0opyaoBaHus
padoThI padoThI pecypesi HenTpa
«KBaHTOpHyMmMa»
Pa3nea 1.1leppoHayanbHble XHMMHYECKHE IIOHATHSA
udposas
XuMus — BaxxHasi 00J1acTh na62€;?§)p;i.ﬂ1:qm<
11 €CTECTBO3HAHUS 1 5 2 bubnuorexa LHOK (te MOI'II)a IZEHZ)

' MPaKTUYECKON https://m.edsoo.ru/7f41837c P P ’
JeATEILHOCTH YEI0BEKA CHHPTOBKA.
BeliectBa u XuMu4eckue bubmuorexa [JOK

1.2 15 1 Bechl 371€KTpOHHBIE.
peakuuu https://m.edsoo.ru/7f41837c BI STCKTPOHHEH

Hroro no pazueny 20

Pa3znen 2.BaxHeiline nmpeacTaBUTe M HEOPraHUYeCKHUX BelleCTB

Hudposas
21 Boznyx. Kucnopon. 6 1 bubmmoreka [JOK naboparopus.laTuuk

TTousitre 00 okcuaax

https://m.edsoo.ru/7f41837¢c

TEMIIepaTyphl, BECHI
JJIEKTPOHHBIE.



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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29 Bognopon.Ilonsarue o 8 bubnumoreka [IOK
' KHCIJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
23 Bopa. Pacteopsl. [Ionstue 5 bubmmnorexa LIOK Beggloanelgli ?E;He’
' 00 OCHOBaHUSX https://m.edsoo.ru/7f41837c Py ’
PEaKTHBBI.
OCHOBHBIE KJIaCCBI Hudposas
24 HEOPTAHEIECKIX 11 bubnmoreka [JOK naboparopus.laTunk
' 9 https://m.edsoo.ru/7f41837c | pH. OGopynoBanue,
COCANHCHUHN
pEaKTHUBBIL.
HWroro no pazneny 30

Pasznea 3.Ilepuoanuecknii 3axoH u Ilepuognueckasi cucrema xumnyeckux 3jemeHToB /. U. Menneseena.
Crtpoenne atomoB. XumMuieckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[lepronnueckuii 3aK0H U
[lepuoanueckas cucrema

Bbu6nuoreka [JOK

3.1 XMMHUECKHX DJICMCHTOB /1. ! https://m.edso00.ru/7f41837c
N. Mennene-eBa. CtpoeHne
aToMa
XUMHYECKas CBA3b.
39 OKHCIUTEIBHO- 8 Bbu6nmuoreka [JOK
' BOCCTAHOBUTEIILHEIE https://m.edsoo.ru/7f41837c
peakIuu
bu6mmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHoe Bpemst 3 Bubmiorexa LIOK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME
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9 KJIACC

KoanuecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U K n (undposbie) HUcnosb3oBanue
n/n TeM MPOrpaMMbl Bcero OﬁﬂTpom’H“e pﬁaKT"quK"e o0pa3oBaTte/ibHbIE o0opynoBanust
padoTsI padoTsI pecypesl Hentpa
«KBaHTOopnyma»
Pa3znen 1.BenrecTBO U XUMHYECKHE PeaKIIUU
[ToBTOpeHME OyieHne
11 3Ha]:{TH§ oiio;IH}g:: yaJ:%I I;JI;IOB 5 1 bubmiorexa LIOK
' pasit https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnnorexa HOK
' XUMHYECKUX PEaKIUi https://m.edsoo.ru/7f41a636
[udposas
C)
13 ccomats, Xurseckie 8 1 1 bubmmorexa [IOK L e,
' AHCCOTHATHA. https://m.edsoo.ru/7f41a636 | >'CKTPOTPOBOIHOCTH.
peakuuu B pacTBOpax ObopynoBanue,
PEaKTUBBL.
Hroro no pazueny 17
Pa3nen 2.Hemerasuibl U MX COeTMHEHUSI
06
tas xapaxrepuctiia bubmuorexa [JOK O6opynoBanue,
2.1 XUMHYECKHUX DIIEMEHTOB 4 1 ]
https://m.edso0.ru/7f41a636 PEaKTUBHI.
VIIA-rpynnsl. I'anorenst
OOm1ast xapaKTepUCTHKA
29 XAMHUYECKHUX DJIEMEHTOB 6 Bbu6nmuoreka [JOK
' VIA-rpynnel. Cepa u eé https://m.edso00.ru/7f41a636
COCTMHCHHUS
OO6m1ast xapakTeprucTUKa
23 XHMHYECKUX 3J1eMEHTOB VA- 7 1 bu6mmoreka [IOK O6opymoBanue,
' rpynibl. A30T, pocdop u ux https://m.edso0o.ru/7f41a636 PCaKTHBBI.
COCANHCHUA
2.4 OO0mas XxapakTepuCcTHKa 8 1 2 Bbu6nmuoreka [JOK O6opymoBanmue,



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XAMUYECKHAX 3JIEMEHTOB https://m.edso0.ru/7f41a636 PEaKTHBBI.
IVA-rpynnsl. Yriepon u
KPEMHHU W UX COCTMHCHHUS
Hroro no pazueny 25
Pa3zgen 3.MeTaJJIBI M HX CO€THHEHUS
3.1 OO0mre cBOMCTBAa METAIIIOB 4 ﬁggﬁ;ﬁ;{;gﬁ%f 113636
32 Baxueiine MeTaJuibl U UX 16 bu6mmorexa [IOK O6opynoBanue,
COeIMHEHHUS https://m.edsoo.ru/7f41a636 PEaKTHBBI.
Hroro no pazueny 20
Paznea 4.Xumus 1 oKpy:Kamomas cpeaa
41 BemectBa u Mmarepuassl B 3 bubanorexa [HOK
JKU3HU YeI0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
PesepBHOE Bpems 1 BH6J,IHOTeKa LOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 66
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