JlenaprameHT 00pa30oBaHus U HayKH TIOMEHCKON 00J1acTH
HenapramenT oOpa3oBanusi AIMUHHCTpanuu ropoja TromeHu
MAOY COIII Ne 48 ropoaa Tromenu

PABOYAS [TPOTPAMMA T1I0 XUMHNHN 8§-9 KITACC
OCHOBHOI'O OBIIET'O ObPA30BAHUA

Cpok ocBoeHus- 2 roaa

r. Tromens, 2025

YTBEPX/IEHO

npukaszom aupexkropa MAOY COLI
Ne48

ropoja TromeHu

oT «29 » aBrycta 2025 r. Ne 76



INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma o uHpOpMaTHKE s 8-9 KIaCCOB SBIISETCS COCTABHON YacThEO OCHOBHOM 00pa30BaTEIbHON IPOrpaMMbl OCHOBHOTO
obmero oopazoanus (OOIT COO) MAOY COIII Ne 48 ropona TroMeHn U cocTaBjieHa HAa OCHOBE:

1.
2.

3.

8.

9.

3akoHa P® «O0 obpazoBanuu B Poccuiickoit ®@enepanum» ot 29.12.2012 Ne273-D3 (B aeiicTByIOLIEH peJaKLun);

@®enepalibHOTO TOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHIapTa OCHOBHOTO OOIIero oOpa3oBaHMs, YTBEPXKIECHHBIM IPUKA30M
Munnpocsenienusi Poccuu ot 31.05.2021 No 287 (B neiicTBYIOIICH peakiinm);

[Ipukaza MunucTepcTBa npocBemieHus Poccuiickoit @eneparum ot 18.07.2022 Ne 568 «O BHeceHMM M3MEHEHUU B (eaepaabHbII
rOCYJapCTBEHHBIN 00pa30BaTEeNbHBIA CTaHIAPT OCHOBHOTO 0OIIero oO0pa3oBaHMs, YTBEPKICHHBIH NpuKa3oM MuHHCTEpCTBA
npocsemenus: Poccuiickoit @enepannu ot 31 mast 2021r. No287»;

[Tpukaza Munnpocsemenuss Poccun ot 18.05.2023r. Ne 370 «O06 yrtBepxkaeHun (enepaabHO 00pa3oBaTEIbLHON MPOrPaMMBI
OCHOBHOTO 00IIIET0 00pa30BaHUs»;

[Tpuxa3za MunucrepcrBa npocseiieHus PO «Ilopsgok opranusaniu v oCcyliecTBICHUsI 00pa30BaTEIbHOM 1€ATEIbHOCTH 110 OCHOBHBIM
0011eo0pa3oBaTeIbHBIM MIPOrpaMMaM - 00pa30BaTENbHBIM IPOTrPaMMaM Ha4allbHOTO OOIIEr0, OCHOBHOTO OOIIETr0 M CPEAHETO 00Iero
00pa3oBaHus, yTBEPKICHHBIN MprukazoM MunucrepcTBa oOpa3zoBanus u Hayku Poccuiickoit ®eneparuu ot 22.03.2021 r. Ne 115» (B
JENCTBYIOIIEH peaKinn);

[Ipukaza Munnpocsemenus Poccum ot 09.10.2024 Ne 704 «O BHeCEHMM HM3MEHEHHM B HEKOTOpPbHIE MpPHUKa3bl MHHHCTEpCTBA
npocsenienust Poccuiickoit @enepaiiu, kacaronpecs GpeaepalbHbIX 00pa30BaTeIbHBIX IPOrpaMM HAYaIBHOTO OOIIET0 00pa30BaHMUs,
OCHOBHOT'O 00IIIero 00pa30BaHUs U CPEIHET0 00IIET0 00pa30BaHUsD)

[Tpuka3 MunucrepctBa npocsemenust Poccuiickoit @enepaunn ot 21.09.2022 Ne 858 "OO6 yTBepkIeHUU (erepaabHOro MepeyHs
Y4€OHUKOB, JOIMYIIEHHbIX K MCIOJb30BAHHUIO IPH peau3allid HMMEIOIIUX TOCYJapCTBEHHYIO aKKpeIUTalMi0 00pa30BaTENIbHbIX
OporpaMM HayajbHOro OOIIEro, OCHOBHOI'O OOIIEro, CpeJHero oOmero oOpa3oBaHMs OpraHU3aLUSAMH, OCYIIECTBISIOIIUMU
00pa30BaTeNbHYIO0 ACSITEIbHOCTD" (C N3MEHEHUSIMU U JIONIOJTHEHUSIMHU).

Konueniun yue6Horo npeamera « XUMHUS»

[Tporpammel Bociutanust MAOY COI Ne48 ropona TromeHu;

10. YyeOnoro mtana MAOY COIII Ne48 ropona Tromenu, yreepxkaeHHoro npukazom MAOY COL Ne 48 roposa Tromenu;
11. ITonoxxeHnuss o paboyux nporpaMmax Mo y4eOHOMY IpeIMEeTy Menaroros, yTBepxkiaeHHoro npukazoMm MAOY COII Ne48 ropona

Tromenu (B neiicTByIOIIEH peaaKkIvn);

12. ®denepanbHOil pabouelt TporpaMMbl cpeaHero ooOmiero oOpasoBaHus «Xumus» it 8-9 -X KiaccoB 00IIe00pa3oBaTeIbHBIX

opranusanuii, 2025 r.

Jlns peanuzanuu mporpaMMbl UCIIONIB3YETCs YUeOHUKH YUEeOHOH JINHUU:

—0.C. I'abpuensu ,J1.I'. OctpoymoB,C.A. Cnanko. Xumus 8 kiacc. -M.IIpocsemenne,2023
—0.C. I'abpuensu ,W.I'. OctpoymoB,C.A. CnankoB. Xumus 9 knacc. -M.IIpocsemenne,2023



IIporpaMma mo XMMHM Ha ypOBHE OCHOBHOIO OOIIEro oO0pa3oBaHMs COCTaBJI€HAa HAa OCHOBE TPeOOBaHMH K pe3yJbTaTaM OCBOEHUS
OCHOBHOW 00pa3oBaTelbHON MpPOrpaMMbl OCHOBHOTO 00mIero ooOpaszoBanus, mpexacraBieHHbx B PI'OC OOO, a Takxke Ha OCHOBE
¢benepanbHOl paboueil mporpaMMbl BOCIUTAHUS U ¢ YYETOM KOHLEIIIMU MPEToAaBaHusl yueOHOTo IpeaMera «XuMus» B 00pa30BaTeIbHBIX
opranu3zanusax Poccuiickon denepanuu.

IIporpamma o xumuu 1a€T NpeACTaBICHUE O LEeNsX, o0IIel cTpaTeru 00y4eHus, BOCIIUTAHUS U pa3BUTHUS 00yUarOIIUXCsl CPEACTBaAMU
yu4eOHOro MpeaMeTa, YCTaHABIMBAET O0s3aTeIbHOE IMPEIMETHOE COJEp)KaHHe, NMPEIyCMaTPUBAET paclpelieieHue €ro Mo KiaccaMm |
CTPYKTypUPOBAaHHME IO pa3jeiaM MU TeMaM IPOrpaMMbl 110 XUMHH, ONPEIENAET KOJWYECTBEHHbIE U KAaYECTBEHHbBIE XapaKTEPUCTUKHU
COJIEpKAaHUs, PEKOMEHIyEMYIO TOCJIE0BATEIbHOCTh N3YUYEHUS] XUMHUM C YYETOM MEXKIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBS3€H, JOIMKH
yueOHOro Ipolecca, BO3pacTHBIX OCOOEHHOCTEH O0y4YaroluXcs, ONpeAessieT BO3MOXKHOCTH NIpeAMeTa Ul pealu3aluu TpeOOoBaHMH K
pe3yabTaTaM OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHOM MpPOTpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakkKe TPeOOBaHUHU K
pe3ynbraraM OOydeHHUsT XMMHM Ha YpOBHE ILeJied W3Yy4eHMsI NpEAMETa U OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATEJIbHOM JAEATEIbHOCTU
00yyYaroIerocs o OCBOCHUIO y4eOHOr0 COlepKaHMSL.

3HaHUe XUMUHU CITY>KUT OCHOBOH JUIsl YOpMUPOBaHMSI MUPOBO33pEHUS 00YUarOIErocs, €ro NpeACcTaBiIeHui 0 MaTepHaIbHOM €IUHCTBE
MUpa, BaXKHYIO pOJib UTPat0T HOpMUPYEMbIE XUMHUEN IPEICTABICHUS O B3aUMOIPEBPAILIEHUAX SHEPTUU U 00 3BOJIIOLIMHU BEIIECTB B IPUPOJIE,
O MYTAX PEUICHHS TT00ANBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETUYECKOM, MUIIEBON U 3KOJIOTHYECKON
0e301acHOCTH, PO0JIeM 3JpaBOOXPAHEHHUS.

W3ydenune xumuu:

CIOCOOCTBYET peain3allid BO3MOKHOCTEN /Il CaMOPa3BUTHS U (POPMUPOBAHUS KYJIbTYphl JUYHOCTH, €€ 00IIel U (yHKIIMOHAIBHON
IPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHHE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH O0OydarolIMXCs, HABBIKOB UX CaMOCTOSITEIbHON yueOHOI
JesITebHOCTH, SKCIIEPUMEHTAIIBHBIX U UCCIIEJOBATEIbCKUX YMEHUH, HEOOXO0AUMBIX KaK B TOBCEAHEBHOM KHU3HU, TaK U B TPO(eCCHOHATbHOM
NeSITENIbHOCTH;

3HAKOMHT CO CIeUU(UKON HAyYHOTO MBIIUIEHUS, 3aKJa/JbIBA€T OCHOBBI LIEJIOCTHOTO B3IVISJIa HAa €IUHCTBO NMPUPOIBI U UYEIOBEKa,
SBJISICTCS OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaroIuXcs;

CIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOI'O OTHOILIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K MPHUPOJE, K YEIOBEKY, BHOCUT CBOM
BKJIQJI B 9KOJIOTHUECKOE 00pa30oBaHUE O0yJArOIIINXCS.

JlanHble HampaBieHHs B OOyUYE€HUU XUMHUU OOECIEYUBAIOTCSA CHEUM(PUKON colep)kaHus YYEOHOro MpeaMeTa, KOTOPHIH sBIsieTcs
Me1arOrMYecky aJanTHPOBAHHBIM OTpaKeHHeM 0a30BOM HAyKH XMMUU Ha OIPe/IeIEHHOM JTare e€ pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs OPUEHTUPOBAH HA OCBOEHUE OOYYAIOIIMMHUCS CUCTEMbI NepBOHAYAIBHBIX
MOHSTUM XMMHUH, OCHOB HEOPTaHUUECKON XHMHUU U HEKOTOPBIX OT/IEIbHBIX 3HAUUMBbIX MOHATHI OPraHu4eCcKOl XUMHUH.



CtpykTypa comepikaHus IporpaMMbl MO0 XMUMHHM c(HOPMHUPOBAHA Ha OCHOBE CHCTEMHOTO moaxoaa k e€ miydyenuro. CopepkaHue
CKJIQJIBIBACTCS U3 CHCTEMBI TIOHSITHI O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI IOHITHI 0 XUMUYecKoi peakiuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OPTaHU30BaHBI 10 MPUHIIUITY TOCIEI0BATEIIbHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPECTABICHUN pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. . MeHneneeBa kak OCHOBHOTO 3aKOHA XUMMUHU;

— YUEHHUS O CTPOECHUU aTOMa U XUMHUYECKOU CBSI3H;

— IPEICTABIICHUH 00 AIIEKTPOTUTHICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pPacCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BHUBAIOTCS
MOCIIEI0BATEIBHO OT OJHOTO YPOBHS K IPYTOMY, BBIMIOJIHSAS (PYHKIUN OOBSICHEHHS U TPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS U BO3MOKHOCTEH
MPAKTUYECKOTO MPUMEHEHHS U MOTYyUYECHUS U3y4aeMbIX BEIIECCTB.

OcBoeHHE MPOTrpaMMBI TI0O XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XUMHUYECKON COCTaBISIONICH HAyYHOW KapTUHBI
MHUpa B JIOTUKE €€ CUCTEMHOI MPUPObl, ICHHOCTHOTO OTHOIICHHS] K HAYYHOMY 3HAHHMIO M METOJaM TNO3HaHHs B Hayke. M3ydenue xumuu
MIPOUCXOJUT C MPHUBJICYCHHEM 3HAHUN U3 paHee M3YUYCHHBIX Y4eOHBbIX mpeameToB: «Okpysxkarommuit Mup», «buonorus. 5—7 Kiacce» H
«Du3uka. 7 Kiacey.

[Ipyn M3yyeHNn XUMHH TPOUCXOANT (HOPMHUPOBAHHUE 3HAHUN OCHOB XMMHUYECKOW HAYKH KaK 0OJIACTH COBPEMEHHOTO €CTECTBO3HAHWUS,
MIPAKTUYECKON JESITeNbHOCTH 4YellOBEKa M KaK OHOr0 W3 KOMIIOHEHTOB MHPOBOM KyJNbTYphl. 3ajada y4yeOHOro MpeIMeTa COCTOMUT B
(OpMUPOBAHUM CHCTEMbl XMMHYECKHX 3HAHUM — BaKHEUIIUX (DAKTOB, MOHSITHM, 3aKOHOB M TEOPETUUYECKHX MOJOKEHHUH, HOCTYMHBIX
0000IIIeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HAyKHU, B MPUOOIICHUH K HAYYHBIM METOJAaM MO3HAHUsS MPH U3YYCHUU BEUIECTB U
XUMUYECKUX pEeaKIuii, B (OPMUPOBAHUU U PA3BUTHUU TMO3HABATEIbHBIX YMEHUN W MX NMPUMEHEHHH B Y4EOHO-TIO3HABATEIHHOU M y4eOHO-
HCCIIEIOBATENBCKOM 1eATeIbHOCTH, OCBOSHUH MPaBMiI 0€30IacCHOr0 0OpallleHus ¢ BEIIeCTBAMU B TOBCETHEBHOM JKHU3HH.

[Ipu u3yueHUn XMMUU Ha YPOBHE OCHOBHOTO 00111er0 00pa30oBaHus BAXKHOE 3HAYCHHE MTPHUOOPETH TaKKe IeNH, KakK:

— (opMHUpOBaHHE HHTEIJIEKTYaIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIHHOMY
MIPUHATHIO PEUIEHUH, CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KU3HHU;

— HaIpaBJICHHOCTh O0y4YEHHUsl Ha CUCTEeMaTH4YeCcKoe MPrUOoOIeHne 00yJaIOIUXCsl K CAMOCTOSTETbHOM MO3HABATENbHOM AESITETbHOCTH,
Hay4YHBIM METO/IaM MO3HAHUS, OPMUPYIOLUTIM MOTUBAIUIO U Pa3BUTHE CIIOCOOHOCTEH K XHUMHH;

— o0ecrieueHne yCIOBUN, CIMOCOOCTBYIOIIUX MPUOOPETCHHIO OOYYAIOIIMMUCS OIbITa Pa3HOOOpPa3HOW AESITEIBLHOCTH, MO3HAHUS H
CaMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIIETEHIINN ), UMEIONINX YHUBEPCATILHOE 3HAUCHWE /TSI PA3JIMYHBIX BUIOB JEATEILHOCTH;

— ¢opmupoBanue o0Imel (YHKIMOHATHHON M €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM YHWCJI€ YMEHUU OOBSCHATH U OLIEHHWBATH
SIBIIGHUSI OKPY>KAIOIIET0 MUPA, UCIIONIb3Ys 3HAHUS U OIBIT, OJYyYeHHBIC MPU U3YYCHUU XUMHH, MPUMEHATh UX MPU PEIICHUU MPoOJieM B
ITOBCETHEBHOM KU3HU U TPYI0BOM JAESATEINBHOCTH;



— ¢opMupoBaHre y OOyYaIOIIMXCS T'YMAaHUCTUYECKUX OTHOLICHHM, MOHMMAaHUSA LEHHOCTH XHMUYECKUX 3HAHWM Ui BBIPAOOTKU
HKOJIOTHYECKHU IIeJIECOO0Pa3HOTO MOBEIEHHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3JI0POBbSI U OKPYIXKarolei
IIPUPOTHOM CPEJIbI;

— pa3BUTHE MOTUBALIUU K O0YUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHHUIO Ha OCHOBE YCBOCHHSI OOIIEUETIOBEUECKUX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOQMIIL U HANPABIECHHOCTHU JaTbHEHIIEr0 00yYeHHUs.

OO1ee ynciio 9acoB, OTBEACHHBIX JIJISl U3YUYCHHS XHMHH Ha YPOBHE OCHOBHOTO 0011IeT0 00pa3oBaHus, cocTaBiseT 136 4acoB: B 8 kiacce
— 68 yacoB (2 vaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEACIIO).

COJAEPKXAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHBIC XUMHYECCKHE NOHATHS

[Ipeamer xumuun. Ponb XMMHM B KU3HM 4YelOBeKa. XMMHUS B CUCTeMe HayK. Tena u BemectBa. PH3MYeCKue CBOMCTBA BEIIECTB.
ArperaTHoe cocTtosiHue BenlecTB. [[oHsATHE 0 MeTO1aX TO3HAHUS B XUMHUH. YUCThIe BenecTBa 1 cMecH. CriocoOb! pa3ienieHust CMECEH.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMMUYECKHUX 3JIEMEHTOB. IIpocTeie M cioXHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHUE.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BemecTB. OTHOCHTENbHAS aTOMHAs
Macca. OTHOcHUTeNnbHas MOJIEKYJIsipHas Macca. MaccoBast 1011 XMMHUYECKOI'0 JIEMEHTA B COEAMHEHUH.

KonnuecTtso BemectBa. Mousb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA, MAacChl ¥ YNCIIA CTPYKTYPHBIX €AMHMIL BenlecTBa. Pacuérsl
1o hopMysiaM XMMHUYECKHX COEAMHEHUH.

Ousnyeckue U XMMUYECKUE SBJICHUSA. XUMHUYECKas peakuus U e€ NpU3HaKu. 3aKOH COXpaHEHMs MacChl BEIIECTB. XHUMHUYECKHE
ypaBHeHus. Knaccudukaiys XuMHUYECKUX peakuuil (COeAMHEHUs], Pa3IoKEeHUs, 3aMELeHHs, 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XUMHUYECKOW MOCy 101, MpaBuiaMu padoThl B Ja00paTOpHK U MpuéMamMu oOpalleHHs ¢ J1abopaTopHbIM 000pyI0BaHHUEM,
M3y4YeHHE U onrcaHue GU3NYECKUX CBOMCTB 00pa3lioB HEOPraHUYECKUX BEIIECTB, HAOMI0AeHHE (U3NUYECKUX (TUIaBJIEHUE BOCKA, TassHUE JIbJA,
pacThpaHue caxapa B CTYIKe, KUIEHHE M KOHJEHCAIlMsl BOJbI) U XUMHYECKHX (TOpEHHE CBEYH, MPOKaIMBaHHE MEIHON MpPOBOJIOKH,
B3aMMOJICHCTBHE MeJIa C KUCIIOTOM) SIBJICHUH, HAOII0JeHHEe U ONTUCAHNE TIPU3HAKOB MPOTEKAHUS XUMHUECKUX PeaKkIMii (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEpHON KHUCIOTHI C XJIOpUAOM Oapus, pasnoxenue ruapokcuaa menu (II) mpu HarpeBaHuu, B3aMMOJAEHCTBHE Keje3a C
pactBopom conu meau (1), usyuenue cnocoOoB pa3eneHusi CMecei: ¢ MOMOIIBI0 MarHUTa, (PUIbTpOBaHUE, BhIMTAPUBAHUE, TUCTHILISINS,
xpomarorpadus, TpoBeJeHHE OYUCTKH MOBApPEHHOM coyy, HAOII0eHHE U ONMCAaHUE PEe3yJIbTaTOB MPOBEICHUS OIbITa, WIUTIOCTPUPYIOLIETO
3aKOH COXPaHEHUs MacChl, CO3JJaHHE MOJIENIeH MOJIEKY (IIapOCTEPIKHEBBIX ).



BasxHeiinue npeacTraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3znyx — cmech razos. Cocras Bo3ayxa. Kuciopon — anemeHT u npoctoe BemiectBo. HaxoxkieHue Kuciaopoaa B npupoae, Gusndeckre
U XUMHUYECKHE cBoicTBa (peakiuu ropenus). Oxcunsl. Ilpumenenue kuciopoga. CrocoObl MmoiydeHHs KUCIOpoaa B jJabopaTopuu U
npoMbliieHHOCTH. KpyroBopoT kucinopoaa B npupoze. O30H — ajutoTpornHas MoauuKaiys KUCIopoia.

TennoBoii 3pPexT XuMHUECKOI peaKIiK, TEPMOXUMHUYECKHE YPaBHEHH S, 9K30- ¥ DHI0TEPMUYECKHE peaku. TOMINBO: yrojib U METaH.
3arps3HeHne BO3/lyXa, YCHICHHE TapHUKOBOTO 3 deKTa, pa3pyluieHre 030HOBOTO CIIOSI.

Bopmopon — anemeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B mpupoze, Gu3ndeckrue U XUMHYECKUE CBOMCTBA, IPUMEHEHHUE,
crocoOb! noxyyeHus. Kucinotsl u conu.

Mounsipabiii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM YPaBHEHUSIM.

dusnueckue cBoMcTBa BoAbl. Bona kak pactBopureis. PactBopbl. HackleHHbIE M HEHACBIIIEHHBIE PaCTBOPBL. PACTBOPUMOCTE BELIECTB
B BoJie. MaccoBasi J10Jis BEILlECTBA B pacTBOpe. XUMHUYECKUE CBOMcTBa Bo/ibl. OcHOBaHuUs. Posib pacTBOPOB B MPUPOJE U B KU3HU UYEIOBEKA.
KpyroBopoT Bojibl B ipupoae. 3arpsa3HeHue NpupoaHbiX Bod. OXpaHa U OUYMCTKA PUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coeauHenuii. Oxcuabl. Knaccudukainus okcuaIoB: cosieoOpasyroiie (OCHOBHBIC, KHCIOTHBIE,
amgoTtepHsble) 1 HecosleoOpasytome. Homenknarypa okcuoB. @u3nyeckue 1 XUMUYECKHE CBOMCTBA OKCHIOB. [lomyueHure okcuaoB.

OcnoBanms. Knaccuukamusi ocHOBaHWM: IIENOYM M HEPACTBOpUMBIE OCHOBaHUSA. HomeHkmatypa ocHoBanuid. dusndeckue u
XUMUYECKHUE CBOKCTBA OCHOBaHUM. [lomyuenune ocHOBaHMil.

Kucnotsl. Knaccuduxanus xucnotr. Homenknarypa kucinot. @uznyeckue 1 XMMUYECKHe CBOMCTBA KUCIIOT. Psi1 akTHBHOCTH METAIIJIOB
H. H. bekerona. [lonydyenue Kucior.

Comu. Homenknatypa coneid. @uznueckne 1 XUMUYECKHe cBoicTBa cosiel. [lomydenue comeil.

I'enernueckas CBsA3b MEXKAY KJIaCCAMHM HEOPTraHMYECKUX COECIUHEHMM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEJEJICHUE COAEpkKaHMs KUCIOpoJa B BO3JyXe, IOJydyeHHE, coOOMpaHHe, paclno3HaBaHHUE U U3YyUYEHHE CBOMCTB
KHCIIOpO/ia, HAONIOICHWE B3aUMOJICHCTBUSL BEIIECTB C KHUCIOPOJOM U YCIIOBUS BO3HHUKHOBEHMSI W TpEKpallleHuss TropeHus (Imoxkapa),
O3HAKOMJIEHHE ¢ O0pa3liaMi OKCHJIOB M ONHUCAHUE UX CBOMCTB, MOJIydeHHE, COOMpaHHe, paclo3HaBaHHE U HM3y4eHHE CBOMCTB BOAOPOJA
(ropenue), B3auMoeicTBre Bogopoa ¢ okcuaom Meau (I11) (Bo3aMokHO UCTIOIB30BaHUE BUIEOMATEPHANIOB), HAO0IeHHE 00pa31loB BEIIECTB
KOJM4YECTBOM | MOJIb, HMCClIeJOBaHHE OCOOCHHOCTE PAacTBOPEHMS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO, IPUTOTOBIECHHE PACTBOPOB C
oTnpeneNéHHON MacCcOBOM J1oyiell pacTBOPEHHOTO BEUIECTBAa, B3aUMOJICHCTBUE BOJBI C MeTaulaMHU (HaTpUEeM U KajblueM) (BO3MOXKHO
HCIOJIb30BAaHUE BHUJEOMATEPHAIIOB), HCCIIEAOBaHUE OOPA3I0B HEOPraHWYECKHX BELIECTB PA3UYHBIX KJIACCOB, HAOJIOJCHHE H3MEHEHUS
OKpPaCKH MHJIMKATOPOB B pacTBOPax KUCIJIOT U LIEN0YEH, U3yUeHHE B3auMoecTBus okcuaa meau (1I) ¢ pactBopoM cepHOM KHUCIOTBL, KUCIOT
C MeTaJlJlaMH, peakuil HelTpalu3aluu, MoJIy4eHHe HEpaCTBOPUMBIX OCHOBaHH, BRITECHEHHE OJHOIO METajula IPYyTUM U3 pacTBopa COJIH,
pellIeHre YKCIepUMEHTaIbHBIX 3aa4 1o TeMe «BaxkHelnire kiiacchl HEOPraHMUYECKUX COESAMHEHUIT.



IMepuonuveckuii 3axkon u Ilepuoamuyeckasi cucrema xumuuyeckux 3jdemeHToB JI. M. MenpaeineeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU

[lepBpie TOMBITKH KIACCU(UKANMM XUMHUYECKUX JJEMEHTOB. [loHSATHE O Tpymmax CXOAHBIX DJJIEMEHTOB (IIEJIOYHBIE U
HIEI0YHO3EMEIIbHBIC METAILIBI, TAJIOTE€HBI, THEPTHBIC T'a3bl). DIEMEHTBI, KOTOPbIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHIBI.

[lepuonuueckuii 3akoH. Ilepuonuueckas cucteMa xumudeckux odiaemeHToB JI. WM. MenneneeBa. Koporkonepuonnas wu
mumHHOTIeproaHas Gopmel [lepronnueckoit cucteMbl xumudeckux dneMeHToB Jl. 1. Menaeneesa. [lepuoas u rpyribl. DU3NYECKUil CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JIIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTponbl. CTpoeHHUE SIIEKTPOHHBIX 0007109€K aTOMOB NEPBBIX 20 XUMUYECKUX
anemeHTOB [lepruomnueckoit cucremsl . 1. MenaeneeBa. XapakTepuCTUKa XMMHAYECKOTO 3JIEMEHTA IO €ro MmojoxkeHuto B [lepuoguueckon
cucreme /l. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHS PaJryca aTOMOB XUMHUYECKHUX DJIEMEHTOB, METAUNIMYECKUX U HEMETAJUTMYECKUX CBOWCTB IO TPYIINaM U
MEPUOJIaM.

3nauenue Ilepmonnueckoro 3akoHa u Ilepuonnueckoil CUCTEMBbl XMMUYECKUX 3JIEMEHTOB JJIs pa3BUTUS Hayku U npaktuku. J[. U.
MenpeneeB — y4€HbIN U TPaKIaHUH.

Xumuueckas cBsi3b. KoBanenTHas (MoJsipHast M HETIOJISIPHAS) CBA3B. DJIEKTPOOTPUIIATEIIbBHOCTh XUMHUECKHUX 3JIEMEHTOB. MloHHas CBSI3b.

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl OKHUCIEHUST W BOCCTAHOBJICHHMS. OKHUCIUTEIH |
BOCCTAaHOBHTECIIH.

Xumuueckuit Ixcnepumenm:

M3yuyeHrue oOpas3lloB BEHIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCWCTBUE THUIAPOKCHAA IIMHKA C PAacTBOPaAaMU KHUCJIOT W IIEJIOYEH,
MIPOBEJICHUE OIBITOB, WLIIOCTPUPYIOMIMX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIuil (TOpeHHe, peakiuu pa3ioKeHus,
COCMHEHHUS).

Meoswcnpeomemmnuwie ceasu

Peanuzarust MeXnpeaMeTHBIX CBs3€H NpH M3yYEHUM XMMHUU B &8 KJacce OCYIIECTBISIETCS Yepe3 HCIOIb30BaHME KakK OOIIHMX
€CTECTBEHHO-HAYUYHBIX MOHATUM, TaK U MOHATUMN, ABISIOMIMNXCA CUCTEMHBIMU JUISI OTJEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIC MTOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIHN3, CHHTE3, KI1acCu(UKaIlHs, MepUOTUIHOCTb,
Ha0II0IeHNE, DKCIIEPUMEHT, MOICTTUPOBAHUE, H3MEPEHUE, MOJICTTh, SIBJICHHUE.

dusnka: MaTepusi, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIbI, PAJHOAKTUBHOCTh, MOJICKYJIA, DJIEKTPUUECKHUI 3aps I,
BEIIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIIeCTBa, ra3, (M3MUECKUe BETUYHMHBI, €IUHUIBI U3MEPEHHUs, KOCMOC, TUTAHETHI, 3BE3IBI,
Comnnie.

buonorust: porocuntes, npxanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpPaAJIbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOMTAeMbIe, TOTUIUBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTtBo u XuMH4YecKasi peakuusi

Ilepuoanueckuii 3akoH. [lepuonnyeckas cuctema xumuyeckux 3nemeHToB /1. 1. Menneneesa. CtpoeHure aToMOB. 3aKOHOMEPHOCTH B
U3MEHEHHUU CBOMCTB XMMUYECKUX DJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kaaus, KalIbLMs U UX COCIAUHEHUN B COOTBETCTBUU C IOJIOKEHUEM
2JIEMEHTOB B llepnonnueckoil cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHUYECKOM CBA3M. THUNBI KPUCTAUIMYECKUX PEILIETOK, 3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THIA
KPUCTAIUIMYECKOM PEIIETKHU U BUIA XUMUYECKOM CBA3H.

Knaccugukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BelecTB. XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K PA3JIMYHBIM KiaccaMm
HEOPraHUYECKUX COEAVHEHNN, TeHETUYECKas CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccuukanuss XUMHYECKUX pEaKIUil MO0 pa3IMYHBIM NpHU3HAKaM (TI0 YHCIYy M COCTaBY YYacCTBYIOIIUMX B PEAKIIMH BEHIECTB, 110
TerioBoMy 3(deKry, Mo N3MEHEHHUIO CTETICHEH OKHCICHUS XMMUYECKHIX DJIEMEHTOB, 10 00PaTUMOCTH, 110 YYaCTHIO KaTanu3aTopa). JK30- U
9HAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNAE YPAaBHEHUS.

[TonsaTue o ckopoctu xumMuuecko peakuu. IlonsTie 06 0OpaTUMbIX 1 HEOOPATUMBIX XMMUYECKHUX peakiusX. [IoHATHEe 0 TOMOI€HHBIX
U rereporeHHbIx peakuusx. [lonstue o karanusze. [lonarue o xumnyeckom paBHOBecuu. MDaKkTOPHI, BAUSAIONIME HA CKOPOCTh XUMUYECKOU
peaKuuy 1 MOoJI0KEHUE XUMUYECKOIO PABHOBECHS.

OKuCIINTENIbHO-BOCCTAHOBUTEJIbHBIE PEAKLIUHU, 3JIEKTPOHHBIA OalaHC OKUCIUTEIbHO-BOCCTAHOBUTENbHOM peakiuu. CocraBieHue
YPaBHEHMI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA C UCIIOIB30BAHUEM METO]1a 3JIEKTPOHHOTO OajaHca.

Teopust 31eKTPOIUTHUECKOHN TUCCOLMALINN. DICKTPOIUTHI U HEINEKTPOoIUThl. KaTHOHBI, aHHOHBI. MeXaHU3M AMCCOLUAIIH BEILIECTB C
Pa3IMYHBIMU BUIAMU XUMHUYECKOM cBsi3u. CteneHb nucconnannu. CuibHbIE U cIadble 3JEKTPOIUTHI.

Peakiiun noHHoro oomMeHa. Y ciioBUs IPOTEKaHUs peakuil HOHHOro 0OMEHa, MOJHbIE U COKPALEHHbIE HOHHBIE YPAaBHEHHS PEeaKLU.
CBoiicTBa KHCIIOT, OCHOBAaHMM U COJIEH B CBETE MPEICTABICHUNH 00 3JIEKTPOIUTUYECKOM nuccoruanuu. KauecTBeHHble peakuyd Ha MOHBI.
[TonsiTHE O THAPOIN3E COJEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMHM KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHX BEIIECTB — METAJIOB U HEMETaUIOB (rpaduTa U anamasa),
CJIO’KHBIX BEILECTB (XJIOpUJa HATpUs), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakIuy OT BO3AEHCTBHS pa3IMYHbIX (PaKTOPOB,
UCCIIEIOBaHHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILIECTB, MPOIECCa TUCCOLMALMU KHUCIIOT, Iefouel U cojiel (BO3MOXKHO MCTIOJIb30BaHUE
BUJICO MAaTepHaiOB), NMPOBEAECHUE OMbBITOB, WUTIOCTPUPYIOMINX MPU3HAKH MPOTEKAaHUS peakIUil MOHHOro oOMmeHa (0Opa3oBaHHE OCAJKa,
BbIJICJICHUE Ta3a, 0Opa3oBaHHE BOJbI), ONBITOB, WUIIOCTPUPYIOIIMX HPUMEPHl OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
peaKuu pa3ioKEHUs, COEIMHEHNS), PACIIO3HABAaHUE HEOPraHMUYECKUX BEUIECTB C MOMOIIBI0 KAUECTBEHHBIX PEAaKLUH HAa HOHBI, PELICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtaibl U MX coeJUHEHUSA



OObmas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE cTeneHH okucieHusd. CTpoeHne u GpuznyecKkue
CBOMCTBAa IPOCTHIX BEILECTB — TajlOT€HOB. XMMHUYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJICIHCTBHE C METaUIaMM, HEMETAJUIaMH,
niesioyamu). XsopoBoaopos. CossiHasg KUCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHUE, TpUMEHEeHHe. JlelicTBUE Xjlopa M XJIOpOBOJOpO/a Ha
OpraHu3M uesoBeKka. BaxkHelne XJIopuasl U UX HAX0XKICHHUE B IPUPOJIE.

Obmas xapakrepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHble CTeNeHH okucieHus. CTpoeHue u
¢u3nvecKue CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AIIIOTPONHBIE MOAM(UKALINN KUCIOPOAa U cepbl. XMMHUYECKHE CBOICTBA
ceprl. CepoBOAOpOA, CTpoeHUE, PU3NUECKUE U XUMHUYECKHe cBoiicTBa. OKCHIBI Cepbl KaK NMPEICTaBUTEIN KHUCIOTHBIX OKcHUIoB. CepHas
KHCIIOTa, (PU3MYECKHe U XMMHUYECKHE CBOMCTBa (0OIIMe KaK MpeICTaBUTENs Kiacca KUCIOT M crneuuduyeckue). XUMHUUYECKHE PEeakiuu,
JeKalMe B OCHOBE IMPOMBIIIJICHHOTO CHOC00a MONydeHus cepHOil Kucnothl. [IpumeHeHune cepHOM KUCIOTHL.. CONM CEpHOM KHCIOTHI,
KauecTBEHHas peakuus Ha cyib(paT-uoH. HaxoxxneHue cepbl U €€ coelMHEHUH B pUpoie. XUMUUYECKOE 3arpsi3HEHUE OKPYXKAIOLIeH cpe/ibl
COEIMHEHUSIMH CEphl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILEHUSI.

OOmiasi xapakTepucThKa 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOECHHSI aTOMOB, XapaKTEpHbIE CTEHEHH OKHCIEHHUS. A3OT,
pacrnpocTpaHeHHUe B IpUpoe, GU3NYECKUEe U XUMHUUYECKHEe cBoWicTBa. KpyroBopot a3oTa B mpupojie. AMMHAK, ero GU3NYecKue U XUMHUECKHe
CBOWCTBa, MoJydyeHne M npumeneHue. Coim aMMOHHS, MX (PU3NYECKHE U XMMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THasi KHCJOTa, e€ rmoyiyudeHne, GU3n4eckue M XMMHYECKHe CBOICTBa (0OIIME Kak MPENCTaBHTEN Kilacca KHUCIOT U
cnenuduueckue). Mcrnonb3oBaHue HUTPATOB W COJIE aMMOHHSA B KadyeCcTBE MHHEPAIbHBIX yIOOpeHuil. XuMHUYecKoe 3arps3HeHue
OKpY Karollel cpelbl COCIUHEHHSIMH a30Ta (KUCIOTHBIE MO, 3arps3HEHHE BO3/yXa, MOYBBI M BOJIOEMOB). Docdop, amIoTpOIHbIE
Moaudukamuu dochopa, uznueckue u xumuieckue cporicrea. Oxcun dochopa (V) u docdhopHas kucinota, GuU3NUECKUE U XUMUYECKHE
CBOIcTBa, mosyueHue. VMcnonbs3zoBanue GpocharoB B kauecTBe MUHEPAIBHBIX y100pEHUI.

OOmiast xapaktepuctuka 3neMeHToB [VA-rpynmnbel. OCOGEHHOCTH CTPOSHHsI aTOMOB, XapaKTepPHBbIE CTENEHH OKHMCIEHHS. YTIepoJ,
AJUIOTPONHbIE MOAM(UKALINY, PACHPOCTPaHEHUE B MpUpoJe, (pU3HMUecKue U XUMUYecKue cBoicTBa. Ancopbuusa. KpyroBopoT yriepoaa B
npuposae. Oxcuabl yriepoga, uX (U3NYECKMe U XMMHUYECKHE CBOMCTBA, JEWCTBHUE HA >KMBBIE OPraHU3MBbI, MOJIyYEHHE U IPHUMEHEHHE.
DKOJIOTHUECKUE TPOoOJIeMbl, CBI3aHHbIE ¢ okcuaoM yriepona (IV), rumoresa rinobanbHOr0 MOTEIJIEHUS KJIMMAaTa, MapHUKOBBIA 3((EKT.
VYrosbHas KUCIOTa U €€ COJNM, UX (PU3MUECKUEe U XUMHUECKUE CBOMCTBA, MMOJyuyeHHe U mpuMeHeHue. KauecTBeHHast peakuus Ha KapOoHaT-
noHsbl. Micnonb3oBanue kapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIIIEHHOCTH U CETILCKOM XO3SHCTBE.

[lepBoHayanbHbIe MOHATHS 00 OpPraHMYECKMX BEHIECTBAX KaK O COEAMHEHHUAX yriiepoja (MeTaH, dTaH, STHJIEH, alleTUJIeH, 3TaHOo,
TNIMLIEPHUH, YKCYCHas Kuciota). [IpupoaHble MCTOYHUKHU YIJIEBOAOPOJOB (Yrojib, MPUPOIHBINA ra3, HEPTh), MPOAYKTHI UX IMEpepadbOoTKU
(OeH3uH), UX POJIb B OBITY M NPOMBIIITIEHHOCTU. [ToHATHE 0 OMOIIOTHYECKH Ba)KHBIX BEIIECTBAaX: JKUpPax, O€JKaX, yriaeBojax — U UX poii B
KU3HU 4eJ0oBeKa. MaTepranbHOE €IMHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COETUHEHUM.

Kpemuuii, ero ¢usnueckue M XMMHYECKHE CBOWCTBa, MOdydeHHe U mnpuMmeHeHue. CoenauHeHus KpeMmHHs B mnpupone. OOmiue
npeactaBieHus: 00 okcuae kpemuus (IV) u kxpemuueBoit kucnore. CHIMKATHI, UX UCTOIB30BaHUE B OBITY, B TPOMBINIJIEHHOCTH. BakHeimme



CTPOUTENIbHBIE MaTepHaibl: KepamMHKa, CTEKJO, LIeMEeHT, OeToH, xkene300eToH. ITpobiaembl 6e30MmacHOro MCHOIb30BaHUS CTPOUTENIBHBIX
MaTEpUaJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3lloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJIIHOM KHMCIIOTHI, IPOBEACHNE KAUYECTBEHHBIX PEAKIIMNA Ha XJIOPUI-UOHBI U
HaOJI0ZeHNEe TPU3HAKOB MX IPOTEKAHMS, OIBITHI, OTpakarouiue (u3MuecKue M XUMHUYECKHE CBOICTBAa TajloTeHOB UM UX COECIUHEHUM
(BO3MOYKHO HCIIOJIb30BAHHUE BHICOMATEPUAIIOB), O3HAKOMIICHUE C 00pa3aMu XJIOPHUI0B (TaJOTeHUIO0B), 03HAKOMIICHHE C 00pa3IiaMu Cephl U
e€ coeaMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMAaTEPUAIOB), HAONIOJCHHE TIpolecca OOYIrJIUBaHHs caxapa 0]l JeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3yYEHHE XMMUYECKHX CBOMCTB pa30aBIeHHOMN CEpHON KMCIIOTHI, IPOBEACHNE KaYeCTBEHHOM peakiuu
Ha cylb(haT-uoH U HaOJI0JIeHUEe MpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3NUYECKUMHU CBOMCTBaMU a30Ta, (hocdopa U UX COeTUHEHUMN
(BO3MOKHO HMCIIOJIB30BaHME BHICOMATEPUAIIOB), 00pa3liaMi a30THBIX U (ocPOpHBIX yA0OpeHHid, MoTydyeHne, cCoOnpaHue, paclio3HaBaHUE U
M3yYeHHe CBOMCTB aMMHaKa, IPOBEJICHNE Ka4eCTBEHHBIX PEaKIii Ha HOH aMMOHHS B (ochaT-MOH U U3ydeHHE MPU3HAKOB MX MPOTEKAHHS,
B3aMMOJICHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEJbI0 (BO3MOYKHO MCIIOJIb30BaHME BMJEOMATEpUANIOB), W3y4YE€HUE MoJelei
KPUCTANIMYECKUX PpElETOK aiMmasa, rpadura, ¢yuilepeHa, O3HAKOMIIEHHE C IIPOLIECCOM aJcOpOLUM pPAacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM MPOTHBOrasa, MOJIy4YeHHE, COOMpaHHEe, pacllO3HABAaHUE U M3YyUYEHHUE CBOWMCTB YIJIEKUCIIOIO rasa,
IIPOBEJICHUE KaueCTBEHHBIX peakluii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB UX MPOTEKAHMsI, O3HAKOMJIEHUE C IPOAYKIIHEH
CWJIMKaTHOM IPOMBILUIEHHOCTH, PELLIEHUE dKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «Ba)kHelIne HeMeTalIbl U UX COEAUHEHUSY.

Metanbl M X COeIMHECHHUS

OO0mast XapaKTepUCTHUKAa XUMUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX MOJIOKeHUd B [leproanueckoit cuctemMe XUMUYECKUX
anemenToB /1. V1. MennieneeBa u ctpoeHust atToMoB. CTpoeHHe MeTa/uI0B. MeTamnueckast CBsA3b M MeTAJIINYECKasi KpUCTAJUIMYECcKas peréTka.
DNEeKTPOXUMHUYECKUH psijl HanpshkeHUH MeTauioB. PU3nUecKkre U XUMHUECKre CBOMCTBa MeTaylIoB. OO1IHe crnocoObl MoTyuyeHHs] METaJIJIOB.
[ToHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHl UX OT Koppo3uu. CruiaBbl (CTajb, YYTyH, JIOPAJIOMUHHUM, OpOH3a) M HUX
MIPUMEHEHHE B OBITY U IPOMBIIIJIECHHOCTH.

[llenounsle Metaiiel: onoxxkeHue B Ilepuonnueckoi cucreme xumuudeckux anemeHToB [[. M. MeHneneeBa, CTpOCHUE UX aTOMOB,
HaxoXxJeHue B npupoje. Puszndeckue n XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus W Kajust). OKCUABI M TUAPOKCUIBI HATPUS U KA.
[IpuMeHeHNe MIETOYHBIX METAIIJIOB U UX COEIMHEHUN.

[Ile1ouHO3eMENBHBIE METAJIBI MATHUHM U KJIBIIUI: TI0JIOXKEHHE B [lepuoanueckoi cucteme xumuueckux sneMeHToB /. 1. Menneneena,
CTpOEHHE X aTOMOB, HaXOXKJIeHUE B Ipupoe. Pu3ndeckne 1 XuMUUYECKHe CBOMCTBA MarHusl M Kayblius. Baknelnme coeinHeHns Kaablus
(oxcua, TuaApOKCU, con). KECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS!.

AmoMuHuii: nonoxenue B Ilepuoanueckoit cucreme xuMmuueckux snemeHToB J[. M. MenzaeneeBa, cTpoeHue aToMa, HaxOXKACHHUE B
npupoje. Pusnveckre U XUMHUYECKHUe CBOMCTBA atoMUHUSA. AMpOTEpHBIE CBOMCTBA OKCUIA U THIPOKCHUIA aTFOMUHUSI.



XKeneso: nonoxenue B [leprnoauueckoii cucreme xumuueckux snemenToB /1. 1. Meneneesa, cTpoeHre aToOMa, HaX0XACHHUE B IPUPO/IE.
dusnyueckre 1 XMMUUYECKHE CBOMCTBA xele3a. Okcupl, ruipokcuabl U conu xenesa (1) u sxxenesa (I11), ux coctas, CBOMCTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenmn.

O3HaKOMJIEHHE C O0pa3llaMH METajlIOB U CIUIaBOB, MX (DU3MUYECKMMM CBONCTBaMH, U3y4YCHHE PE3yJIbTaTOB KOPPO3UU METAJUIOB
(BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOICHCTBHS OKCHIA KajbIMsl M HATPUS C BOJOM (BO3MOXKHO
HCIIOJIb30BAaHUE BUIEOMATEPUATIOB), HUCCIIEJOBAaHUE CBOMCTB >KECTKOM BOJbI, IIpollecca TOPEHHUs XKejle3a B KHUCIOpojAe (BO3MOYKHO
HCII0JIb30BaHUE BUAEOMATEPUAIIOB), IPU3HAKOB IIPOTEKAHNS KAUECTBEHHBIX PEaKLIMi Ha NOHBI: MarHus, KajblHs, aJlOMUHUS, LINHKA, XKelle3a
(I1) u xene3a (II1), menu (I1), HabmroieHUE W OMUCAaHUE TPOIIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATPHS, KaIUs M KaIbIUsA (BO3MOXKHO
HCIOJIb30BaHUE BHUAEOMATEpUAOB), HCCIeNOBaHWE aM(OTEpPHBIX CBOICTB THAPOKCHAA ATIOMUHHUS U TUAPOKCHIA LIHMHKA, DELICHHUE
AKCIIEPUMEHTAJIBLHBIX 3aa4 10 TeMe « BaykHele MeTaibl U UX COEAUHEHUSD.

XuMHus H OKpY:KaoLas cpeaa

BemectBa 1 MaTepuansl B MOBCEIHEBHOM JKU3HU 4eloBeka. be3omacHoe MCHOIb30BaHUE BEIIECTB U XUMUYECKUX pEakUuuil B OBITY.
[TepBast mOMOIIIb TPH XUMUYECKHUX 0KOTaX M OTPABICHUSX.

XuMHYecKoe 3arpsi3HEHHUE OKpY’Karollel cpelbl (IpeesibHas J0MycTuMasi KOHLEeHTpauus Bemiects, nanee — [IJIK). Pons xumun B
pELIEHNH YKOJIOTUYECKUX MPOOIEM.

Xumuueckuit s3xcnepumenm:

M3y4deHHne 00pa3loB MaTepUuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MaTEpUaJbl).

Meostcnpeomemmnnie ceasu

Peanuzanus MeXNpeaAMETHBIX CBS3€M NMpU HM3ydyeHUH XUMUU B 9 Kilacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BaHHE KaK OO0IIMX
€CTECTBEHHO-HAYYHBIX ITOHATHUH, TaK U NOHITUH, BJISIOLINXCSA CUCTEMHBIMU JIJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO111e ecTeCTBEHHO-HAYUYHbIE MOHATHS: HayUHBIH (DaKT, THIIOTE3a, 3aKOH, TEOPHs, aHAJINU3, CUHTE3, KJIacCU(UKaLNs, TEPUOTUUHOCTS,
Ha0Jt0/IeHNE, SKCIIEPUMEHT, MOICTIUPOBAaHUE, U3MEPEHNE, MO/JIEIb, IBJICHUE, TAPHUKOBBINA 3 (EKT, TEXHOJIOTUSI, MaTepUaJIbL.

®duszuka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIN]I, U30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUYECKHUI 3aps/,
MIPOBOJIHUKY, MOJTYHIPOBOJHHUKH, TUIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHHE BEIEeCTBAa, a3, pacTBOD,
PacTBOPUMOCTh, KpUCTAJUITMUYECKAs! peIIETKa, CIIIaBbl, PU3NUECKUE BEIMUUHBI, €AMHUIBI H3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, MIaHETHI,
3BE361, CoHIIC.

buonorus: ¢orocunTes, npixaHue, Ouocdepa, IKOCHCTEMa, MHUHEpalbHble YIOOpPEHUS, MHKPOIJIEMEHThl, MaKpO3JIEMEHTHI,
MIUTATENIbHBIE BELLIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPaIbl, TOPHBIE TOPO/IbI, MTOJIE3HbIE HCKOMIAEMBbIE, TOIIMBO, BOJHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHU HA YPOBHE OCHOBHOI'O OBLIET'O OBPA30OBAHUA



JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS MPOTPaMMBbl OCHOBHOT'O 00IIIET0 00pa30BaHUs JOCTUTAIOTCS B XO€ 0Oy4YEeHUS! XUMUU B €IUHCTBE
yueOHOM ¥ BOCIUTATEIbHON JEATEIBHOCTH B COOTBETCTBHHM C TPAJAULMOHHBIMU POCCHUICKHMMH COIMOKYJIBTYPHBIMH M JIyXOBHO-
HPABCTBEHHBIMHU LICHHOCTSIMU, IIPUHATBIMU B OOILECTBE MPAaBUJIAMU U HOPMaMH IOBEICHUS U CIIOCOOCTBYIOT IpOIleccaM CaMOIIO3HAHMUA,
CaMOPa3BUTHUS U COLMATIM3ALMH 00yUaIOIIUXCSL.

JIMYHOCTHBIE PE3YIBTATHI OTPAKAIOT TOTOBHOCTH 00YUAIOIIMXCS PYKOBOJCTBOBATHCS CUCTEMOM TTO3UTUBHBIX IIEHHOCTHBIX OpUEHTALINI
U PacILIMPEHUE ONBITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHHMSI K OTEYECTBEHHOMY KYJbTYpPHOMY, HMCTOPUYECKOMY M HAy4YHOMY HACIEAMIO, ITOHMMAHMs 3HAYCHUS
XMMHAYECKON HAyKH B JKU3HHW COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJAJETh TOCTOBEPHON MH(OPMAIIUEH O MEePEeIOBBIX JOCTIKEHUSIX U
OTKPBITUSIX MUPOBOW M OT€UECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUPA U OOIIECTBA;

2) rpaskIaHCKOro BOCIIMTAHUS:

IIPEICTABICHNS O COLUAIbHBIX HOPMax U MIPaBUJIaX MEKIMYHOCTHBIX OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKaTUBHONW KOMIIETEHTHOCTH
B OOIIECTBEHHO IIOJIC3HOM, y4eOHOMCCIIEOBATENBCKON, TBOPYECKOH M IPYyruX BUAAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOHN JEATEJIbHOCTH IPU BBINOJIHEHUU YYEOHBIX, IMO3HABATEIbHBIX 3aJ]1a4, BBIMOJIHEHUM XHMUYECKUX IKCIEPHUMEHTOB, CO3JaHUU
YUeOHBIX IPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHUIO U B3aUMOIIOMOIIIM B MPOLECCe 3TON yueOHOM JesTenbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE ITOBEJCHHUE U IIOCTYNKU CBOMX TOBAPUILEH C IO3ULIMHA HPABCTBEHHBIX U ITPABOBBIX HOPM € YUYETOM OCO3HAHMSI ITOCJIECTBUI OCTYIIKOB;

3) IEeHHOCTH HAYYHOT'O TO3HAHUSL:

MHPOBO33PEHYECKHUE MPEACTABIECHUS O BEIIECTBE M XUMUUECKON peakliii, COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU
U COCTaBJIAIOLIME OCHOBY Il IOHUMAaHUS CYLUTHOCTH HAayYHOM KapTUHBI MHpa, MPEICTABICHHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
IIPUPO/IBI, B3aUMOCBS35X UEIOBEKA C IPUPOJHOMN CPENOH, O POIM XUMHUH B IIO3HAHNUU ITHX 3aKOHOMEPHOCTEH;

MI03HABaTEJIbHbIE MOTHBBI, HAPaBJICHHbIE HA MOJyY€HHUE HOBBIX 3HAHUU MO XWMHUHU, HEOOXOJUMBIE JUIsl OOBSICHEHHsI HAOII0AaeMbIX
MIPOLIECCOB U SIBJICHUI, TO3HABATENbHOM, MHPOPMAIITMOHHON U YUTATEIBCKON KYJIbTYpPbI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITEIbHON paboThI ¢
y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JTUTEPATypoOil, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MHPOPMALIMOHHBIX TEXHOJIOTUH;

UHTepeC K OOyYeHHI0 U MO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTb M CIIOCOOHOCTh K €amMOOOpa30BaHUIO, HPOEKTHOH U
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH, K OCO3HAaHHOMY BbIOOpPY HANpaBIE€HHOCTU U YPOBHSI 00yUYeHHMsI B JalbHEHUIIEM;

4) popMUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHME LEHHOCTH YXKM3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3JI0POBBII 00pa3 *H3HH, OCO3HAHHE
MOCTIEJICTBUIM M HENPHUSITHE BPEIHBIX MPUBBIUEK (YMOTPEOJIEHHS aJIKOTroJisl, HAapKOTHUKOB, KypeHHs), HEOOXOUMOCTH COOJIIOJICHUS TpaBHII
0€30MMacHOCTH NP OOpalleHNH ¢ XMMHUYECKUMHU BEIIECTBAMU B OBITY U pEaJIbHOM JKU3HH;

5) Tpy10BOr0 BOCIIMTAHUS



WHTEpPEC K MPaKTHUYECKOMY H3Y4YCHHIO Tpodeccuii M TpyAa pasMyHOrO poja, YBWKEHHE K TPYAy M pe3yibTaTaM TpPYAOBOU
ACATCIBHOCTH, B TOM 4YHUCJIC Ha OCHOBEC HpI/IMeHeHI/ISI Hpe,Z[MeTHBIX 3H3,HI/II>1 10 XMMUH, OCOSHaHHHﬁ BBI60p PIHI[PIBPIIIyEUILHOfI TpaeKTOpI/H/I
MPOJOIDKEHUST 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHWMHH, OOLIECTBEHHBIX HMHTEPECOB U MOTpeOHOCTEH,
yCIENTHOW Mpo¢eCcCHOHATBHON ASATEIHFHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTh Al TUPOBATHCS B MPOPECCHOHATBHOU CPEJIE;

6) 3K0JIOrH4ecKOro BOCIIUTAHMS

9KOJIOTHUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJEC KaK MCTOYHHUKY >KM3HH Ha 3eMJjie, OCHOBE €€ CYIICCTBOBAHHMSI, TTOHUMAHUE
[IEHHOCTH 3JI0POBOTO U Oe30macHoro o0pa3a KU3HH, OTBETCTBEHHOE OTHOILIECHHE K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO,
OCO3HaHUE IIEHHOCTU COOJIOJICHUS MPaBHJI O€30MacHOr0 MOBEJACHUS MPU pabOTe C BEIIECTBAMH, a TAKXKE B CHUTYAIHSIX, YTPOXKAIOIIUX
3710pOBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPHUMEHSATh 3HAHUS, TTOy9aeMble IPH M3YYCHUH XUMHH, /ISl PEIICHHs 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUpPOIHON
CpeloM, JJis TOBBIIIEHUS YPOBHS IKOJOTHYECKON KyJIbTYpbI, OCO3HAHMS TI00ATBHOIO XapakTepa 3KOJIOTHYECKUX MpoOiIeM W MyTed ux
peuieHusl MOCPEICTBOM METOJOB XUMHUH, OKOJIOTMYECKOTO MBIIUICHHS, YMEHHMS pPYKOBOJCTBOBAaTbCS MM B II03HABaTEIbHOM,
KOMMYHHMKATUBHOM U COLIMAJIBHOM MTPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIbTATDI

B cocraBe MeTanpeMeTHBIX pe3yJIbTaTOB BBLICISIIOT 3HAUMMBIE Uit (POPMUPOBAHUS MHUPOBO33PEHUS OOIICHAyYHbIE TOHATHUS (3aKOH,
Teopus, MPUHIIMII, TUIO0Te3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOPbIE UCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX
npeaMeTax M MO3BOJIIIOT HAa OCHOBE 3HAHUI M3 3THUX MpeIMeToB (OpMHUPOBATHh MPEACTABICHUE O LIEJOCTHOW HAy4YHON KapTHHE MUpA, U
YHUBEpCaJbHbIE yueOHbIE AeWCTBUSA (IIO3HABaTelIbHbIE, KOMMYHHKAaTHUBHBIEC, PErYJISTHUBHBIE), KOTOpblE OOecrneunBaoT (HOpMHpPOBaHHE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOM JIeATeTbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIe NeHCTBUS

ba3oBble JJoruueckue geicTBUs:

YMeHI/ISI HUCIIOJIB30BAThH HpI/IéMI)I JIOTUYCCKOT'O MBIIIIJICHUA HpI/I OCBOCHHUH 3HaHPII>'II paCKpBIBaTI) CMBICJI XUMHNYCCKUX HOHS[TI/IfI (BBII[CJ'[?[TB
nux xapaKTepHHe HpI/ISHaKI/I, yCTaHaBJ'II/IBaTI) B3aMOCBS3b C I[pyrI/IMI/I HOHS[TI/ISIMI/I), HCIIOJIB30BATh IMOHATUA IJIA 06L${CH€HI/I$I OTOCJIIBHBIX
(hakToOB U SABJICHUI, BRIOUPATh OCHOBAHUS W KPUTEPHUH IS KIacCU(DUKAIIMM XUMUYECKUX BEIIECTB U XMMHUYECKHUX peaKlUi, yCTaHAaBIUBATh
MIPUYUHHO-CIIEICTBEHHBIE CBS3H MEXAYy OOBEKTaMU H3yYeHHUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHIYyKTHUBHBIC, NEAYKTHBHBIC, IO
aHaJ'IOFI/II/I), J€J1aThb BBIBOJBI U 3aKJIIOUYCHUSI,

yMEHHE MPUMEHSATh B IpOLlecCe IMO3HAHUS TOHATUA (TMPEAMETHbIE U METalpeAMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH,
UCIOJIb3yEeMbI€ B XMMHH, MPEOOPa3OBhIBATh IMUPOKO MPUMEHSEMbIE B XUMHUU MOJEIbHBIE MPEACTABICHUS — XUMUYECKHI 3HaK (CHMBOI
JJIEMEHTa), XUMHUYeckass popMyiia U ypaBHEHHE XUMHUYECKOW peakiiu — MPH PEIIeHUH y4eOHO-TI03HABaTENbHBIX 3a7ad4, C YYETOM JITHX
MOIOCJIBHBIX Hpe)ICTaBJ'IeHI/Iﬁ BBISIBJIATE U xapaKTemeBaTL CymeCTBeHHI)Ie HpI/ISHaKI/I I/13yqaeMBIX O6’L€KTOB — XUMHWUYCCKHNX BCHIICCTB U



XMMHUYECKUX PEAKIMH, BBIABIATH OOLIME 3aKOHOMEPHOCTH, IPUUMHHO-CJIEICTBEHHbIE CBSI3UM U MPOTUBOPEUUs B U3ydaeMbIX Mpoleccax U
SIBJICHUSIX.

Ba3zoBble uccienoBareibckue 1eHCTBUS:

YMEHHE UCIOJIb30BATh [IOCTaBJIEHHBIE BOMPOCHI B KAY€CTBE MHCTPYMEHTA IMO3HAHMs, a TAKXKE B KaUeCTBE OCHOBBI Ui (pOpMHUpOBaHUS
TMIIOTE3BI 110 IPOBEPKE MPAaBUIIBHOCTU BbICKA3bIBAEMbIX CYXICHUM;

pUOOPETEHUE OIBITA M0 TUIAHUPOBAHHIO, OPTaHU3AIMY U TIPOBEICHUIO YYCHMYECKHX SKCIIEPUMEHTOB, yMEHUE HAOII01aTh 3a X0I0M
porecca, CaMoCTOSITEILHO IPOTHO3UPOBATh €0 pe3yJbTaT, (GOpMyIUpoBaTh 0000IIECHHS U BBIBOABI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OIbITA,
HCCIIEIOBaHMs, COCTABIIATh OTUYET O IPOJETAHHON padoTe.

Pab6ora ¢ undopmanmueii:

yMEHHE BBIOMPATh, aHAIM3UPOBATh U MHTEPIIPETUPOBATh MH(OPMALIUIO PA3IMYHbIX BUIOB U (OPM IPEICTaBICHUS, IIOJYy4YaeMYI0 U3
Pa3HbIX HICTOYHUKOB (HAYYHO-TIOMYJISIpHAs IMTEpaTypa XUMHUYECKOI0 COJIEpKaHus, CIPaBOYHbIE 10CO0Us, pecypchl IHTepHeTa), KpUTUYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMALINIO;

YMEHUE IPUMEHSTh pa3InYHbIe METO/IbI U 3alPOCHl TP MOUCKE U 0TOOpe HH(POPMALMK U COOTBETCTBYIOIUX JTaHHBIX, HEOOXOAMMBIX
JUIL  BBITIOJTHEHMsI YYEOHBIX W TIO3HABATEIBHBIX 33734 ONPEACIEHHOTO THIMA, NPHOOPETEHHE OmbITa B OONACTH HCIOIH30BAHUS
MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJAJeHHE KYJIbTYPOH AaKTHBHOTO HCIIOJIIB30BAHHS PAa3IMYHBIX ITOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BbIOMpPATh ONTUMANIbHYIO (hopMy mpencTaBieHUs MH(OpMAIMM U WIIIOCTPUPOBATH pELIaeMble 3aJaud HECIOKHBIMU
CXeMaMH, AMarpaMMaMH, IpyruMu ¢popmMamu rpaduku U UX KOMOMHAIUSAMU;

yMEHHE HCIOJb30BaTh W aHAJIM3UPOBaTh B Ipoliecce Y4eOHON U HCCIEeOBATENIbCKON JEATENbHOCTH WMHGOPMALUIO O BIMSHHUU
IIPOMBIIIJIEHHOCTH, CEITLCKOTO X0341MCTBA U TPAHCIIOPTa HAa COCTOSTHUE OKPY KaIOIeH MPUPOTHON CpeJIbl.

KoMMmyHuKaTHBHBIC yHHBEpCaIbHbIE y4eOHbIE JCHCTBUSA:

YMEHHUs 3a/aBaTh BONPOCHI (B XoJie auanora M (WiIM) JUCKYCCHU) MO CYIIECTBY OOCYXJaeMoil TeMbl, (OpMYJIHpPOBATH CBOU
MPEIJIOKEHUS] OTHOCUTEIILHO BBITIOJHEHUS MPEJIOKEHHOH 3a1auu;

YMEHHS MPEACTaBIATh IOJIyYEHHbIE pE3yJbTaThl IMO3HABATEIbHOW JIE€ATENbHOCTH B YCTHBIX M NHCbMEHHBIX TEKCTaX; JeJaTh
MIPE3EHTAIMIO PE3YJIbTaTOB BBINOJIHEHUS XMMHYECKOTO SKCIEpUMEHTa (1ab0opaTOpHOro OIBITA, JIAOOPATOPHOI paboThl MO HCCIEeI0BAHUIO
CBOMCTB BEILIECTB, yUeOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM MO3HABATEIbHOM M MCCIENOBATENIbCKOW JEATEIbHOCTU MpHU
pelIeHuN BO3HUKAIOIINX MPOOJIeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTIIACOBAHUS MO3UIIHNH (00CYXICHMS, 0OMEH MHEHUSMH, KMO3TOBBIE
HITYPMBD», KOOPAMHAIUS COBMECTHBIX JICHCTBUMA, ONpe/ieNieHre KPUTEPHEB 0 OIICHKE KayecTBa BHIIIOJHEHHON paboThI U ApyTHE).

PeryasiTuBHbIC YHHBepCcaJbHbIe y4eOHbIE 1eiCTBHSA:

YMEHHE CaMOCTOSATEIbHO ONPEAENATh LENU JEeSTeNbHOCTH, TUIaHUPOBaTh, OCYLIECTBIIATh, KOHTPOJIUPOBATh U IMPU HEOOXOIUMOCTHU
KOPPEKTUPOBAaTh CBOIO JESATENbHOCTb, BbIOMpaTh HaunbOosee 3(pQPexkTuBHBIE CIOCOObI pelieHUs y4eOHBIX W IO3HaBaTEJIbHBIX 3ajad,



CaMOCTOATENIbHO COCTAaBJISATh WJIM KOPPEKTHUPOBATH MPEJIOKEHHBIA aJrOPUTM JEWCTBUI NPHU BHINOJHEHUHU 3alaHUA C YyYETOM IOIY4YEHUS
HOBBIX 3HaHUH 00 M3ydaeMbIX 00BEKTaxX — BEIIECTBAX M PEaKIUAX, OLEHUBATH COOTBETCTBHUE MOJYUYECHHOTO pe3yJibTaTa 3asBICHHON LIEH,
YMEHME UCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE/IJIaraéMble B YCIIOBUU 3aJaHU.
HNPEIMETHBIE PE3YJIbTATHI
B coctaBe mpenMeTHBIX pe3ysibTaToOB IO OCBOCHHUIO 00S3aTEIbHOrO COJEp>KaHUs, YCTAaHOBIECHHOTO AaHHOW QenepalibHON pabouyeit
MIPOrPaMMOii, BBIIEIISIIOT: OCBOGHHBIE O0YYAIOIMMUCS HAayYHbIC 3HAHHS, YMEHUS M CIIOCOObI EHCTBUH, crienupudecKue I MpeIMeTHON
o0nacTi «XUMHs», BUBI ACATEIBHOCTH 110 IMOJyYEHHIO HOBOTO 3HAHMUS, €0 HHTEPIIPETAIIUH, IPEOOPa30BAHHUIO U IPUMEHEHHIO B PA3TUYHBIX
y4€OHBIX 1 HOBBIX CUTYalIUAX.
K koH1y o0yuenus B 8 kiacce npeaMeTHbIE pe3yabTaThl Ha 0230BOM YPOBHE JOJIKHBI OTPaXaTh C(HOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS
YMEHUM:
PacKpbIBaTh CMBICJ OCHOBHBIX XMMHUYECKHUX IOHSTHUN: aTOM, MOJIEKYJIa, XUMUYECKHI 3JIEMEHT, IIPOCTOE BEILECTBO, CIOKHOE BEILECTBO,
cMech (OAHOPOJHAs M HEOAHOPOJHAs), BaJIEHTHOCTb, OTHOCUTENIbHASI aTOMHAsi U MOJIEKYJISpHas Macca, KOJMYECTBO BELIECTBA, MOJIb,
MOJIIpHasl Macca, MaccoBas JOJS XUMHUYECKOrO JJIEMEHTa B COCJAMHEHHUU, MOJISIPHBIA OO0BEM, OKCHJI, KUCJIOTa, OCHOBaHHUE, COJIb,
ANEKTPOOTPHUIIATENILHOCTh, CTENEHb OKUCICHHS, XHMHUYECKas peakius, KiIacCu(UKalMs pPEaKIHidl: peakluu COCTUHEHMS, pPeaKlnu
pa3oKeHUs, peakUuu 3aMEIIeHHsI, Peakuu OOMEeHa, 3K30- U HHIOTEPMHUYECKUE PEaKIUH, TEIUIOBOW 3P (EeKT peakuuu, sApo aToMa,
AIIEKTPOHHBIN CJIOH aroma, aTOMHasi OpOuTallb, painyC aToMa, XMMUYECKast CBSI3b, MOJISIPHAs U HEMOJSIPHAsI KOBAJICHTHAS CBS3b, MOHHAS
CBsI3b, HOH, KATHOH, aHUOH, PACTBOP, MacCcOBast J10JIs BellleCTBa (MPOIIEHTHAsI KOHIIEHTPALIKsI) B PACTBOPE;
WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUA U MPUMEHATH 3TU MOHATHUS IPHU OMKMCAHUU BEIIECTB U UX MPEBPAILICHUI;
UCIOJIb30BaTh XUMHUUYECKYIO0 CHMBOIUKY JJIsl COCTaBICHUs (POPMYJTI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUi;
OTpEeENATh BAJEHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COECIMHEHUSX, CTENEHb OKHCIEHHUS AJIEMEHTOB B OMHAPHBIX COCIUHEHMSX,
IIPUHAJJIEKHOCTh BELIECTB K OMNPEEIIEHHOMY KjacCy COEAMHEHUU Mo (GopMmyiiaM, BUJ XUMUYECKOW CBSA3M (KOBAJIEHTHAs M HMOHHAs) B
HEOPTraHWYECKUX COCTUHECHHUSIX;
packpbiBaTh cMbica [lepuognueckoro 3akona [[. . MenzaeneeBa: 1eMOHCTpUPOBATh MOHUMAHUE NEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKHUX 3JIEMEHTOB OT MX MoyoxeHusd B [lepuoanudeckoil cucreme, 3aKOHOB COXPaHEHHUS MAcCChl BEIIECTB, IMOCTOSHCTBA COCTAaBa,
ATOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTajipo;
ONKCHIBATh M XapaKTepu30BaTh TaOiIMuHy0 ¢opmy lleprognueckoil cUCTEMbl XUMUYECKHX AJIEMEHTOB: pazinyaTh MOHITHUS «TJIaBHAs
noarpynna (A-rpymnmna)» u «mobouHas noarpymnna (b-rpymma)y, manbie u 00JbIITNE MEPHOIbI, COOTHOCUTH 0003HAYECHHUSI, KOTOPHIE UMEIOTCS
B Tabnuue «lleprognueckas cucrema xumuyeckux 3iemMeHToB J[. M. MeneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij AJipa, 001ee YNCIIO JIEKTPOHOB U PacIpe/ie]IeHHe UX 110 3JIEKTPOHHBIM CIIOSIM);
KIIACCU(UIIUPOBATh XUMUYECKHE AJIEMEHTHI, HEOPraHUUECKHE BEIIEeCTBA, XUMUYECKUE PEaKkIuu (IO YHCIy U COCTaBy yYacCTBYIONIMX B
pEeaKIMK BEMIECTB, IO TEMI0BOMY dh(DexTy);



XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOICTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEP)KIasi OIMNUCAHUE MpPUMEpPaMHU
MOJICKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;
MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOT'O COCTaBa, BOBMOXKHOCTH MPOTEKAHUS XUMUYECKUX MPEBpaICHUN
B PA3JIMYHBIX YCIOBUSIX;
BBIUUCIISATh OTHOCHTEIBHYIO MOJIEKYJSPHYIO M MOJSPHYIO MAacChl BEIIECTB, MAacCCOBYIO JIOJIF0 XHMHUYECKOTO 3JIeMeHTa 1o (opmyre
COEIMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peaKIuy;
MPUMEHSTh OCHOBHBIC OIEPAIMM MBICTUTEILHON JCSITEILHOCTH — aHAlM3 W CHUHTE3, CpaBHEHHE, 000OIIeHHE, CUCTeMAaTH3aIHIO,
KJIACCH(PUKALIMIO, BBISBICHUE TPUYNHHO-CIICICTBEHHBIX CBSA3CH — JIJISl U3YYCHUS CBOWCTB BEIIECTB U XMMHUYECKHX PEAKIUH, €CTeCTBEHHO-
Hay4HbIC METO/IbI TTO3HAHUS — HAOIIOACHUE, U3MEPEHUE, MOJICTUPOBAHKE, SKCIIEPUMEHT (PEaTbHBIM U MBICJICHHBIN );
CJIeIOBATh IIPABHJIAM I0JIb30BAHMS XMMUYECKOM MOCYA0N U 1abopaTOPHBIM 000PYI0BaHHEM, a TAKKE MpaBUiiaM 00pallleHus C BEIIeCTBaMU
B COOTBETCTBHH C MHCTPYKIIMSMH IO BBITIOJHEHHUIO JTAOOPATOPHBIX XMMHUYECKUX OMBITOB IO MOJYYCHHIO U COOMPAHUIO0 Ta3000pa3HbIX
BelIecTB (BOJOPOAA U KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C OMPEIEIEHHOI MacCOBOM A0JIei pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh
U TPOBOJAUTH XMMHYECKHE SKCIIEPUMEHTHI MO PACMO3HABAHHIO PACTBOPOB IIeNOUed M KUCIOT C MOMOIIbI0 MHAMKATOPOB (JIaKMyC,
deHonpTanenH, METHIOPAHK U IPYTHE).

K xonity o0yuenus B 9 kjiacce npeaMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y 00YUAIOIIUXCS

YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATUN: XUMUYECKHUM DJIEMEHT, aTOM, MOJIEKYyJa, HOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO,
CJI0’KHO€ BEILIECTBO, BAJICHTHOCTD, JJEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIEHUS, XUMUYECKAsT PEaKUsd, XUMUYECKAs CBSA3b, TEILNIOBOM
s deKT peakiu, MoJib, MOJSIPHBIN 00bEM, PACTBOP, DNEKTPOIUTHI, HEINEKTPOIUTHI, TEKTPOIUTHUYECKAS JUCCOIHAIIHS, PEAKIIUU HOHHOTO
oOMeHa, KaTaau3aTtop, XUMHYECKOE paBHOBECHE, OOpaTUMBbIE W HEOOpAaTUMbIE PEAKIIMHU, OKUCIUTEIHHO-BOCCTAHOBUTEILHBIE PEaKIIUH,
OKUCITUTENh, BOCCTAHOBUTENh, OKHCIICHHE W BOCCTAHOBJICHHE, aJUIOTPOINHs, aM(POTEPHOCTh, XUMHUYECKast CBsI3b (KOBaJE€HTHAs, MOHHAS,
MeTaJuIMuecKasi), KpUCTAIUNINYECKasl PeIETKa, KOPpPO3Us METAIJIOB, CIUIABBL, CKOPOCTh XUMHUYECKON peaklMH, MPeIeIbHO JOMyCTUMAas
koHuentpauus [1/IK Bemectsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUI U IPUMEHSTh 3TU IMOHITHUS MIPYU ONMCAHUM BEIIECTB U UX MPEBPALICHU;
UCIIOJIb30BaTh XUMUUYECKYIO0 CHMBOJIUKY JIJIsl COCTaBICHUS (POPMYJ BEIIECTB U YPAaBHEHUI XUMUYECKUX PEAKIIUH;

ONPEAENATH BAJIEHTHOCTh U CTENEHb OKUCIECHHUS] XUMAYECKUX DJIEMEHTOB B COEMHEHUAX Pa3JIMUYHOIO COCTAaBa, MPUHAICKHOCTh BEILIECTB
K OTNpeeIEHHOMY KIIACCy COeTUHEHUH 1Mo popMyiaM, BUI XMMHYECKOH CBSI3U (KOBAJICHTHAS, HOHHAS, METAJUIMYECKas) B HEOPTaHUIECKUX
COCIMHEHUX, 3apsj] WOHA O XMMHYECKOH Qopmyre, Xapakrep cpeabl B BOIHBIX pacTBOpaX HEOPTaHUYECKUX COENWHEHUH, THUII
KPHUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BEIIIECTBA;

packpsiBaTh cMmbicha [lepronndeckoro 3akona J[. M. MenaeneeBa U AEMOHCTPUPOBATh €0 MOHMMAHUE: OMUCHIBATh M XapaKTePH30BATh
tabnmunyo popmy Ileprogudeckoil CHCTEMBI XUMHUYECKHX DJIEMEHTOB: pa3iinyaTh TOHSITHS «IJIaBHas monarpymnma (A-rpymma)» u



«mnobounas noarpynna (b-rpynmna)», Manble U OoJbIIME NEPUOABI, COOTHOCUTh O0O3HAYEHHUs, KOTOPbIE MMEKTCS B MEPHOAMYECKON
TabJIHIIe, C YMCIOBBIMU XaPAKTEPUCTUKAMU CTPOCHHUS ATOMOB XUMHUECKUX JIEMEHTOB (COCTAB M 3apsij A1pa, 00IIee YHUCIIO AIIEKTPOHOB U
pacripesielieHie UX 10 JIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB 3JIEMEHTOB M UX COCAMHEHUH B
IIpeienax MaJlbIX IEPUOAO0B U INIaBHBIX MOATPYII C yYETOM CTPOCHHUS UX aTOMOB;

KJaccu(puuUpoBaTh XUMUYECKUE 3JIEMEHThI, HEOPraHUUECKUe BELIECTBA, XMMHUYECKUE PEeaKLUu (IO YUCIYy U COCTaBYy yYaCTBYIOLIUX B
PEAKIMHU BEIIECTB, 10 TEINIOBOMY 3((EKTy, IO U3MEHEHUIO CTENEHEH OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) 00IIMe U crenu(puyecKre XUMUIECKHUEe CBOMCTBA MPOCTHIX U CIOKHBIX BEILIECTB, MMOATBEPKIasi ONMCAaHHUE
IIPUMEpaMH MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUM COOTBETCTBYIOUIMX XUMHUYECKUX PEaKLINN;

COCTABJIAITh YPABHEHUS JJIEKTPOJUTUYECKON IUCCOLUALMU KHUCIOT, LIEJIOYEHd M COJIEM, MOJHBIE M COKpAIIEHHBbIC YPaBHEHHs PEAKLUN
HMOHHOr0 OOMEHA, YpaBHEHUS peaKkUii, MOATBEP)KJAIOIINX CYLIECTBOBAHHE T€HETHUECKON CBS3U MEX/1y BELECTBAMU Pa3IMUYHbIX KJIACCOB;
PacKpbIBAaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUNA IOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuil;
IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT X CTPOCHHUSI, BOSMOKHOCTHU ITPOTEKAHUS XUMUYECKHUX ITPEBPALLICHUI B Pa3IUYHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYI0O U MOJIIPHYIO MacChl BEILECTB, MAacCOBYIO JOJII0 XHMHUYECKOro 3JI€MEHTa 1o (opmyle
COEIMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUH;

coOJII01aTh MpaBUJIa NOJIb30BAHUS XUMUYECKON IIOCYI0M U 1a00paTOPHBIM 000pYIOBaHUEM, a TAKIKE IIPaBUIIa OOpAILEHHs C BELIECTBAMU
B COOTBETCTBMM C MHCTPYKIMSIMH IO BBIIOJHEHHUIO JJAOOPATOPHBIX XMMHMUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPaHHUIO Ta3000pa3HbIX
BEILIECTB (aMMHUaKa U yIJIEKHCIIOro rasa);

IPOBOJUTH PEAKLUH, OATBEP)KIAIOIINE KaUeCTBEHHBIH COCTaB Pa3IMUHBIX BEIIECTB: Paclio3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OPOMHUI-,
Mou-, KapOooHaT-, hocdat-, CHIIMKAT-, CyIb(aT-, THIPOKCH]I-UOHBI, KATHOHBI aMMOHHSI U MOHBI U3YUEHHBIX METAJJIOB, IPUCYTCTBYIOIIHE
B BOJHBIX PaCTBOPAaX HEOPraHUYECKUX BELIECTB;

IPUMEHSATh OCHOBHBIE OTEpallMK MBICIIUTEIEHOM AEATEIIbHOCTH — aHAJIM3 U CUHTE3, CPaBHEHUE, 00001eHNe, CUCTEMAaTU3aI1I0, BbISIBIICHHUE
[IPUYMHHO-CIICACTBEHHBIX CBA3EH — JI U3y4YECHHs CBOMCTB BEIICCTB U XUMHUUYECKUX PEAKIUM, ECTECTBEHHO-HAy4YHbIE METO/bI IIO3HAHUS —
HaOJr0IeHNe, H3MEPEHNe, MOIETTUPOBAHUE, SKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne Paznen/ Tema KomunuecTso Buner nesarensHocTi/ ONEeKTPOHHbIE OCHOBHBIE HaINpaBJIECHUS
n/m KOJINYECTBO 4acoB KOHTPOJIb (tmudpoBsIe) BOCITUTATEILHOMN
4acoB o0pa3oBaTeNbHbIC PECYPChI JESITETbHOCTH U
(yHKIIMOHATIBLHOM
IPaMOTHOCTH

Pazgea 1. [lepBonayaibHble XUuMUYeCKUe MOHATHS / 204.

11

XuMusg —
Ba)kKHas
00/1aCcTh
€CTECTBO3HAH
s U
MPaKTUYECKO
51
JIeSITETLHOCT
1 9eJI0BeKa

5

PackpriBaTh cMbICI
M3y4aeMbIX IMOHITHUH.
PackpeiBaTh posib XUMHUU
B IIPUPOJIC U KU3HH
YeJI0BEKa, €€ CBS3b C
JIPYTHMH HayKaMHU.
Paznuyats yncteie
BElIECTBa U CMECH;
OJIHOPOJHBIE
HEOJIHOPO/IHBIE CMECH.
Pasnuyars pusndeckue u
XUMHUYCCKHE SBIICHUSI.
CrnenoBarh alnroputTMam
WCIIOJIb30BaHUS
AKCIIEPUMEHTATBHBIX
METOJI0B — HAOJIOICHUS
U DKCTIEPUMEHTA.
HaOmronaTte ¥ onmceIBaTh
00BEKTHI TPU
MIPOBEJICHUHU
JEMOHCTPALUI 1
7a00PaTOPHBIX OIBITOB
0 U3YUYEHHIO

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837c

[Tomynsipu3arysi HAyYHbBIX
3HAHUW CpElIH JIETEM.
DKOJOTrH4eCKOe BOCIIUTAHUE
@yHKIMOHAIbHAA
IPaMOTHOCTb.
AHanu3upoBarthb
nHpopmaruto,
coJiepKalyrocs B TabIUIax,
TEKCTaX U JPYrux
HCTOYHUKAX.



https://m.edsoo.ru/7f41837c

(U3HYECKUX CBOWCTB
BEIIECTB, CIIOCOOOB
paszaeineHust cMecen
BCIIICCTB.

1.2

BemiectBa n
XUMHUUYECKHE
peakiuu

15

OnpenensTb NpU3HAKU
XUMHYECKHX PEaKIuii,
YCIIOBHSI UX MPOTEKAHHUS.
OOBSACHATH CYIIHOCTh
(bU3HYECKUX H
XUMUYECKUX SIBIICHUH C
TOYKHU 3PEHUST AaTOMHO-
MOJICKYJISIPHOTO YUCHHUSI.
Knaccugpunmposartsb
XUMUYECKHUE PEaKIIUU
(o ymuciy U cocTaBy
pearupyroIux u
o0Opasyommxcs
BeriecTB). COCTaBIATh
dbopMyIbl OMHAPHBIX
BEIIIECTB 110 BAJICHTHOCTH
U OTIPEJIEIISATh
BAJIEHTHOCTb 110
dbopmysiaM BEIIECTB

bubmuorexa [JOK
https://m.edsoo0.ru/7f41837c

[Tomynsipu3aryisi HAyYHBIX
3HAHUM Cpelin JIeTEeH.
Haxoxnenue
cnenuduaeckoi
uHpopmanuu. OnpeneneHue
MeCTa, I/Ie COJIePIKUTCS
MCKOMast HH(POPMAIIHSL.

Pasznea 2. Ba:xkueiimme

NpeACTABUTETH HEOPraHudeckux Bemecrs/ 304.

2.1

Bosznyx.
Kucnopon.
[TonsiTre 06
OKCcHuJgax

Ucnonp3oBath
XUMHUYECKYIO CUMBOIIUKY
JUTSL COCTaBIICHUS
¢dbopmyI1 BelecTs,
MOJICKYJISIPHBIX
YpaBHEHUU XUMHUYECKUX
peaKkuuii ¢ yyacTueM
KHCTIOpO/JIa.
XapakTepru3oBaTh
(omuCBIBAaThH) COCTaB

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

XapakTepHu30BaTh
(omuceIBaTh) oO1IHE
XMUMHUYECKHE CBOUCTBA
BEIIECTB Pa3IMIHBIX
KJIaCCOB, MOATBEPKAAS
OIMCaHWe TPUMEPaMHU
MOJICKYJISIPHBIX YpaBHEHUH
COOTBETCTBYIOIIIX
XMUMUYECKUX peaKIui



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BO3/yXa, GU3UUECKUE U
XMMHUYECKUE CBOWCTBA
KHCJI0pO/1a, CIIOCOOBI €T0
HOJTy4eHHsI, IPUMEHECHNE
¥ 3HaYEHHE B MIPUPOJIC U
KM3HU YEIIOBEKA.
CpaBHUBaTh peaKINU
TOpeHHS U MEJICHHOTO
okucneHust. OObACHATDH
CYIIHOCTb
HKOJIOTHUECKUX
npo0IeM, CBS3aHHBIX C
3arpsi3HEHUEM BO3IyXa

2.2

Bonopon.
ITonsaTue o
KHUCJIIOTAaX U
COJIIX

PackpeiBaTh cMBICI
W3Y4aeMbIX ITOHATHU U
IIPUMEHSATH 9TH IMOHATUSA
IIPU ONMCAHUM CBOWCTB
BELIECTB U UX
IIPEBPAILCHHMN.
XapakTepHu3oBaTh
(omuceIBaTh)
duznueckue u
XUMUYECKHE CBOKCTBA
BOJIOPO/1a, CIIOCOOBI €r0
MOJTy4EHus,
npumMeHeHne. CoOupathb
npuOop IS MOJTyYEHUS
BOJIOpOJ1a. BeunciaTe
MOJISIPHYIO Maccy
BELIECTB; KOJINYECTBO
BEISCTBA, 00BEM rasa,
Maccy BELIECTBa.
IIpoBoanThE pacyeTsl O
YPaBHEHUSAM

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

[Tpuobmienue gerei k
KYJIbTYpHOMY HACIIEAHIO
(acTeTHYEeCKOe BOCITUTAHUE).
TpynoBoe BOCIUTaHHUE U
npodeccuoHaIbHOe
CaMOOIIpe/IeIICHHE.

@yHKIMOHAIbHAS
IPaMOTHOCTB.



https://m.edsoo.ru/7f41837c

XUMHYECKUX PEAKIIUM:
KOJIMYECTBa, 00beMa,
MaccChl BEIIECTBA 10
M3BECTHOMY KOJHYECTBY,
00beMy, Macce
peareHToB Win
MIPOYKTOB PEAKIUH.
CrnenoBath mpaBuiIaM
0e301acHoil paboThI B
nJabopaTopuu
WCII0JIb30BaHUU
XUMHUYECKOH MOCYIbI U
000pyI0BaHuUs, a TAKXKE
npaBmiiaM oOpaleHus ¢
TOPIOYMMH BEIIECTBAMU
B ObITy. [ImanupoBaTh u
OCYIIECTBIISTh Ha
MIPAKTUKE XUMUYCCKUE
HKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOIEHUS,
JIeNaTh BBIBOJIBI 110
pe3yJibTaTaM
HKCIIEPUMEHTA.

2.3

Bona.
PacTtBopbI.
[Tousitue 00
OCHOBAHMIX

XapakTepHu3oBarTh
¢buznueckue u
XUMHUYECKHE CBOICTBA
BOJIbI, €€ POJIb KakK
pacTBOpUTENS B
MPUPOHBIX MpoLeccax.
CocTaBisTh ypaBHEHHUS
XUMHYECKHUX PEAKIUH ¢
y4acTHUEM BOJIBI.
OOBSICHSATH CYIIHOCTb
HKOJIOTHYECKUX

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Haxoauts cnenupuyeckyro
nH(pOpMaLIHIO.

Onpenenuth CBOKWCTBA BOJIbI
U €€ POJib.

DKOJIOTUYECKOE BOCIIUTAHUE
JlenaTh BBIBOBI O
MOTEHIMATBLHOU
MOJIE3HOCTH.



https://m.edsoo.ru/7f41837c

npo0JeM, CBA3aHHBIX C
3arpsi3HEHUEM
IPUPOJHBIX BOJ,
CIOCOOBI OYUCTKHU BOJIBI
OT PUMECEU, MEPHI 110
OXpaHe BOJ] OT
3arpsi3HEHUs.
[InanupoBath u
OCYLIECTBIISATh Ha
MPAKTHUKE XUMUYECKUE
AKCIIEPUMEHTHI,
MIPOBOAMTH HAOIIOICHUS,
JIeJ1aTh BbIBOJIBI 110
pe3ylbTaTtamMm
AKCIIEPUMEHTA IIPU
MIPOBEJICHUU
71a00pPATOPHBIX OMBITOB U
PAaKTUYECKOH paboThI.

2.4

OcHOBHBIE
KJIaCChI
HEOpPTraHWYeC
KUX
COEeTMHEHNN

11

Knaccudpumnuposats
M3y4yaeMble BEIIECTBA MO
COCTaBY U CBOMCTBAM.
CocTtaBiiath HopMyJibl
OKCHUJIOB, KHCJIOT,
OCHOBaHMH, COJIEH U
HAa3bIBaTh UX 110
MEKTyHapOAHON
HOMEHKJIAType.
[Iporuo3upoBath
CBOMCTBA BEIIECTB Ha
OCHOBE OO0IIHMX
XHMHYSCKHX CBOHCTB
M3YUYEHHBIX
KJIACCOB/TPYIII BEIIECTB,
K KOTOPBIM OHU

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

@yHKIMOHAIbHAS
TPAMOTHOCTb.
OOBACHUTH NOTEHIIHATBLHEIE

MIPUMEHEHUS
€CTECTBEHHOHAYYHOTO
3HAHU IJIs 00IIeCTBa



https://m.edsoo.ru/7f41837c

oTHOCsTCS. COCTaBIIATH
MOJIEKYJIIPHBIE
YpPaBHEHUS PEaKLUi,
WJUTFOCTPUPYIOLINX
XUMHYECKHE CBOMCTBA U
CIocoObI OMyUeHUs
BEIL[ECTB U3YUYEHHBIX
KJIACCOB/TPYIIIL, & TAKXKe
MOATBEPKIAIOIINX
T€HETUYECKYIO
B3aUMOCBSI3b MEKIY
HuMmu. [IpousBoauth
BBIYHCIICHUS TIO
YpaBHEHUSAM
XUMHUYECKHX PEaKIUM.

Paznen 3. [lepuoguveckuii 3akon u Ilepunoanyeckasi cucrema xumudeckux 3jaemMenToB . U. Menaeneea. Ctp
OBHTeJIbHbIEe peakuuu/154.

cBsi3b. OKHCJIUTEILHO-BOCCTAH

OeHHE aTOMOB. XHMHYeCKas

3.1

Ilepuoanuec
KHif 3aKOH U
Ilepuoanuec
Kas CHCTeMa
XHUMHYECKHUX
31eMEeHTOB /.
.
Menneneena.
Crpoenue
aToma

PackpeiBaTh cMBICI
IIEPUOIUYECKOTO 3aKOHA.
OnucelBaTh CTpOEHUE
TaOIHIIBI
«llepuoanyeckas
CHUCTEMa XUMUYECKUX
snemeHToB JI.1.
MenneneeBay.
MopaenupoBaTh CTpPOECHHE
aToma, SJHEPreTU4YEeCKUX
YPOBHEH U MOypPOBHEH
IIPU TIOMOIIY PUCYHKOB,
JJIEKTPOHHBIX
KOH(uUrypauuii u
AIIEKTPOHHOTIpahUIECKUX
dbopmyi. [osicHAT
¢u3nUecKuil CMbICIT

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

DyHKIMOHATbHAs
TPaMOTHOCT.

CooTHOCUTH
byHIaMEHTATBHYIO
Hay4YHYIO KOHIEIIHIO C
HCCIIETyEMBIMH CBOMCTBaMHU.
[IpeobpaszoBate oaHy hopmy
MIPEICTABJICHUS TAHHBIX B
APYTYIO.

Pacrio3HaBaTth ¥ BBEISBIATH
BO3MOKHOCTH HCIIOJIb30BaTh
XUMUIO



https://m.edsoo.ru/7f41837c

MOPSIIKOBOTO HOMEpA,
HOMEpPOB MepHoJia U
TPYIIIBI JJIEMEHTA.
XapaxkTepru3oBaTh
XAMHYECKHE DIIEMEHTHI
MEPBBIX TPEX MEPHOJIOB,
KaJInK, KaJIbIIUHA U X
COE€IUHEHMS 110
IIOJIOKCHUIO B
[Tepuoauueckoii cucteme
J.N. Menneneena.
OO0BACHSTH 0011IHE
3aKOHOMEPHOCTH B
W3MEHEHHUU CBOMCTB
XUMHYECKHUX DJIEMEHTOB
(M3MEeHeHHe pajinycoB
aTOMOB,
AIEKTPOOTPHUIIATEIHHOCT
1, BJICHTHOCTH) U UX
COEIMHEHUH B IIpeaenax
MaJbIX IEPUOJIOB U
TJIABHBIX MOATPYTI C
Y4ETOM CTPOCHHS UX
aTOMOB

3.2

XuMuueckas
CBSA3b.
OKHCIUTEIIHH
o-
BOCCTAaHOBUT
eJIbHBIE
peakiu

PackpsIBaTh cMBICT
M3Yy4aeMbIX TOHATHI.
Onpenensite BUJ
XUMHUYECKOH CBSI3U B
COEIMHEHUH.
MopenupoBaTh CTpOCHHE
MOJIEKYJI ITPY TOMOIIHN
PUCYHKOB, MOJCIIEH,
AIIEKTPOHHBIX U

CTPYKTYPHBIX OpMYII.

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

[Tomynsipu3aryst Hay4HbIX
3HaHUH Cpelu JEeTel.
Haxoxnenne
crenupuIecKon
uHpopmanuu. OnpeneneHue
MECTa, I/I€ COIEPIKUTCS
HcKoMasi HHpopMaIus.



https://m.edsoo.ru/7f41837c

Hcnonp3oBath
XUMHUYECKYIO CHUMBOJIUKY
JUTSL COCTABIICHUS
(dhopMyJT BEIIECTB,
AIIEKTPOHHOTO OasiaHnca
peakuuii. OnpeaensTh
CTETICHb OKHCIICHHS
ATOMOB XMMHYECKUX
AIIEMEHTOB 110 (POpMyIaM
U COCTaBJIATH (OPMYIIBI
OMHAPHBIX COCTUHEHUN
M0 CTENEHU OKUCIICHUS
ATOMOB XHMHYECKUX
aneMeHToB. OnpenensiTh
OKHUCIIUTEIh U
BOCCTaHOBUTEb.
PaccraBnsath

KO3 (HUIIUEHTHI B
CXeMax MPOCTHIX
OKHUCJIUTEITHLHO-
BOCCTaHOBUTEJBHBIX
peaKkuuii METOI0M
AIIEKTPOHHOTO OanaHca.
Habmronate XUMHAYECKHUE
OTIBITHI TIO TIJIAHY,
AHATM3UPOBATH U JIENIaTh
BBIBO/IBI

PeszepBHoe 3 bubnmoreka [JOK

BpeMsi https://m.edso0.ru/7f41837c
OBIIEE

KOJIMYECTB 68 but6mmoreka [IOK

O YACOB IO https://m.edso00.ru/7f41837c

[TPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
Ne Paznen/ Tema KomunuecTso Buner nesarensHocTi/ ONEeKTPOHHbIE OCHOBHBIE HaINpaBJIECHUS
n/m KOJINYECTBO 4acoB KOHTPOJIb (tmudpoBsIe) BOCITUTATEILHOMN
4acoB o0pa3oBaTeNbHbIC PECYPChI JESITETbHOCTH U
(yHKIIMOHATIBLHOM
IPaMOTHOCTH
Paznen 1. BemecTBo 1 Xummn4yeckune peakuun/174.
5 XapakTepu3oBarh [Tomynsipu3arysi HAyYHbBIX

11

IToBTOpEeHnE
u
yriayoneHue
3HAHUHI
OCHOBHBIX
pa3zenos
Kypca 8
KJacca

XUMHUYECKHE IEMEHTBI
IIEPBBIX TPEX MEPUOJOB,
KaJIUs ¥ KaJbLiKs 10 UX
II0JIO’KEHHUIO B
Ilepnonnueckoi cucreme
J1. 1. MeHaeneeBa.
Knaccugunuposats 1
Ha3bIBaTh
HEOpraHUYecKue
BELIECTBA U3YUYEHHBIX
KJjaccoB. OnuceIBaTh
o0111e XUMUYecKHe
CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB,
MTOATBEPKIaTh CBOKCTBA
puMepamMu
MOJIEKYJISIPHBIX
YPaBHEHUH XUMHUYECKUX
peakumii. OnpenensaTe
BUJI XUMUYECKOU CBSI3U U
THII KPUCTAIINYECKOMN
pEIIETKH BELECTBA.

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636

3HAHUW CpElIH JIETEM.
DKOJOTrH4eCKOe BOCIIUTAHUE
@yHKIMOHAIbHAA
IPaMOTHOCTb.
AHanu3upoBarthb
nHpopmaruto,
coJiepKalyrocs B TabIUIax,
TEKCTaX U JPYrux
HCTOYHUKAX.



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

IIporuoszuposars
CBOMCTBA BEILECTB B
3aBUCUMOCTH OT UX
cTpoeHus. BrictpauBath
pa3BepHYThIE
HUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
uHpopmaruio u3
y4eOHHUKa U CIPAaBOYHBIX
MaTepHaloB

1.2

OcCHOBHEBIC
3aKOHOMEPHO
CTHU
XUMHYECKHUX
peaKkuuit

PackpsIBaTh cMBbICT
M3Y4YaeMbIX MMOHATUN U
MIPUMEHSTH 3TU TOHATHUS
IIPU ONHMCAHUM CBOMCTB
BELIECTB U UX
MpEBpAILCHUA.
Knaccugpunuponartpb
XUMHUYECKUE PEAKLIMH 110
Pa3IMYHbIM IPU3HAKAM.
YcranaBnuBarh
3aBHCHUMOCTbH CKOPOCTH
XUMHYECKON PEaKIIMU OT
pa3aNyYHbIX (PaKTOPOB.
ITpornosupoBaThb
BO3MOXKHOCTH
MPOTEKAHUSA XUMUYECKUX
MPEBPAILCHUI B
Pa3IUYHBIX yCIOBHUSX.
Ornpenenars OKUCIUTEIb
Y BOCCTAaHOBUTEIIb B
OBP. CocTaBnirh
AIIEKTPOHHBIN OanaHc
peakuuu. [Ipon3BoauTh
BBIUMCIICHMSI 110

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

[Tomynspu3arysi HAyIHBIX
3HAHUM Cpeliu JIeTeH.
Haxoxnenue
cnenuduaeckoi
uHpopmanuu. OnpeneneHue
MeCTa, I/I€ COJIePIKUTCS
MCKOMast HH(POPMAIIHSL.



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

XUMHUYCCKUM
YpaBHEHUSM.
YyacTBOBaTh B
COBMECTHOM paboTe B
rape Wiy rpymie.

1.3

ONEKTPOIUTH
qecKas
JMCCOLUAINS

XUMHYECKUE
peakuuu B
pacTtBopax

PackpeiBaTh cMBICI
U3y4aeMbIX ITOHATHH, a
TaK)K€ CMBICII TEOPUN
ANEKTPOIUTUYECKOMN
JUCCOLAALIUY.
OOBSICHIATH IPUYHUHBI
AIIEKTPONPOBOIHOCTH
BOJIHBIX PacTBOPOB
BELIECTB, pa3anyarh
cinalble U CUIIbHbBIE
AIIEKTPOJIUTHI.
XapakTepHu30BaTh 001IHe
XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3INYHbIX
KJIACCOB Ha OCHOBE
TEOpUn
IIEKTPOJINTUYECKON
JUCCOLIMAINY;
MIOATBEPK1aTh CBOWCTBA
npuMepamMu
MOJIEKYJISIPHBIX U
WOHHBIX YPaBHEHUI
XUMHUYECKUX PEaKLIUM.
Pemate
AKCIIEPUMEHTAJIbHBIE
3aJ1a4y M0 TEME.
IInanupoBats 1
OCYIIECTBIISATh Ha
IIPAKTUKE XUMUYECKUE

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

[TpeobpaszoBats oqHY hopmy
MIpPe/ICTaBJICHHUS TaHHBIX B
ApYTYIO.

Cas13pIBaTh MEXKAY COOOM
pa3IUYHbBIE SJIEMEHTHI
3HAHUA U CBA3aHHYIO C HUMH
uH(popMaInIo, a TAKXKe
CHOCOOBI perIeHus 3a/1a4u
[IpumeHnATH cTpaTeruu u
CIOCOOBI pelIeHus 3aa4,
3a/1eMCTBOBAB 3HAKOMBIE
XUMHYECKHUE TTOHITHS
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OKCIIEPUMEHTHI,
MIPOBOIUTH HAOIIOICHNS,
JAcj1aTh BBIBOABI I10
pe3yabTaram
AKCIIEPUMEHTA TIPH
NPOBEICHUU
71a00paTOPHBIX OIBITOB U
PaKTUYECKHUX PadoT.

Pa3gen 2. HeMeTa/JIBI M UX COeAUHEHUA/25Y

Oouas
XapaKTEePUCT
HKa
XAMHUYECKUX
3JIEMEHTOB
VIIA-
TPYIIIBL.
T"amorensr

2.1

OO0BACHSTE 0011IHE
3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB
HEMETAJUIOB U UX
COEIMHEHUN B Mpejenax
MaJIbIX IEPHOJIOB U
TJIaBHBIX MOATPYIIT
[Tepuoanueckoit
CUCTEMbI XUMHYECKUX
AIIEMEHTOB C YYETOM
CTPOEHHUSI X aTOMOB.
XapakTeprus3oBaTh
duznueckue u
XUMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB
rajioreHoB (Ha mpuMepe
XJIOpa) M CIIOKHBIX
BEIIECTB
(xopoBoaopoa,
XJIOpHJia HaTpus),
CIOoCOOBI UX MOIYYCHHUS,
MIPUMEHEHUE 1 3HAYCHHE
B [IPUPO/JIE U )KU3HU
yesoBeka. OnpenensiTob

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

XapakTepu3oBaTh
(onuceIBaTh) oOIIHE
XMMUYECKHE CBOUCTBA
BEIIECTB Pa3IMIHBIX
KJIaCCOB, MOATBEPKAAS
OTIMCaHHEe TPUMEPaMHU
MOJIEKYJISIPHBIX YpaBHEHUH
COOTBETCTBYIOIIIX
XMUMHUYECKUX peaKIuii



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

XJIOPUI-UOHBI B
pacTBope.

OOBsICHATE 001IHE
3aKOHOMEPHOCTH B
W3MEHEHHUHU CBOMCTB
sneMeHToB VIA-Tpynmbl
U UX COCIUHEHHI C
YYETOM CTPOCHUS HX
aTOMOB.

Xapaxkreprus3oBarhb

Ob6mas
Xapaktepru3oBaTh (ormuchIBaTh) 00IIHE
XapaKTepUCT .
K dusndeckue u XMUMUYECKHE CBOWCTBA
XHUMUYECKHE CBOWCTBA BEIIECTB Pa3IHYHBIX
2.2 XHMITHACCKHX MIPOCTOTO BEIIECTBA CEPhI bubmorexa LOK KJIE,ICCOB ﬁoame KIast
' JJIEMEHTOB P 8 PP https://m.edsoo.ru/7f41a636 ’ P
U €€ COCAMHCHUI OIMCaHKE TPUMEPAMHU
VIA-rpynimsr. .
Cepa 1 o8 (cepoBoIOpO/Ia, OKCHIOB MOJICKYJISIPHBIX ypaBHEHUN
p Cepbl, CEPHOU KUCIIOTHI, COOTBETCTBYIOIIMX
COCIMHEHUS .
CyJb(}HaToB), CIOCOOBI UX XUMUYECKUX PEAKIUI
MOJTyYCHHUSI, IPUMCHECHUE
¥ 3HaUEHHE B IPUPOC U
KU3HH YelloBeKa.
Ornpenensth HAIUYWE
CyJb(aT-uOHOB B
pacTBope.
OOBsACHATH 001IHEe DyHKIMOHAIbHAS
Ob6mmas 3aKOHOMEPHOCTH B rpaMOTHOCTh. OnpenensTh,
XapaKTepUCT W3MEHEHUHU CBOWCTB OTHCHIBATh WU
uKa AIIEMEHTOB V A-TPYTIITEI WCTIOJIH30BATh 3HAHMS O
XUMHYECKHUX U UX COeIMHEHUH C B3aMMOCBSI35X MEX
2.3 3JIEMEHTOB YETOM CI”[[ OCHHS UX Bubmorexa TIOK BEICCTBAMH H CBOffgi[BaMI/I
' y p https://m.edsoo.ru/7f41a636 '
VA-rpynrsl. aTOMOB.
A3or, XapakTepu3oBarb
docdop u ux buznueckue u
COCIIMHEHUS XHUMHYECKHE CBOMCTBA

IMPOCTBHIX BCUICCTB a30Ta



https://m.edsoo.ru/7f41a636
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u pocdopa u ux
COCJIMHEHUH (aMMHaKa,
coJieii aMMOHUS, a30THOM
KHCJIOTHI, HUTPATOB,
okcunaa pocdopa (V) u
(bochopHO KHCIIOTHI,
docdaroB), crmocoObr X
MOJTyYCHHUSI, IPUMCHECHUE
Y 3HAYCHHE B MIPUPOJIC U
JKU3HH YEIIOBEKa.
OrnpenensiTe HOHbBI
aMMOHUs U hochaTHOHBI
B pacTBOpe. OOBSACHATH
CYIITHOCTb
IKOJIOTHYECKUX
npo0JIeM, CB3aHHBIX C
HaXO0XJICHUEM
COEMHEHUH a30Ta U
docdopa B okpykaromeit
cpene. [InanupoBars u
OCYIIECTBIISATH HA
MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJIOICHUS,
JIeNaTh BBIBOJIBI 110
pe3ysibTaTamMm
HKCIIEPUMEHTA TIPH
MIPOBEJICHUHU
1a60paTOPHBIX OTBITOB H
PAKTUYECKON pabOTHI.

2.4

Oomias
XapaKTePUCT
HUKa
XUMHUYECKHX

OO0BACHATE 001IIHE
3aKOHOMEPHOCTH B
N3MEHEHHUU CBOMCTB
an1eMeHTOB IVA-rpynnsl

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

Q@yHKIMOHAIbHAS
rpaMOTHOCTh. ONpenensTh,
ONMCBIBATH WJIN
UCIIOJIb30BATh 3HAHUSA O
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9JICMCHTOB

IVA-rpynmsi.

Yraepon u
KpEeMHUU U
ux
COEIMHEHUS

Y UX COEUHEHUN C
Y4ETOM CTPOCHHUS UX
aTOMOB.
XapakTepu3oBaTh
dusnueckue u
XUMUYECKHUE CBOKCTBA
MPOCTBIX BELIECTB
yIJIepO/ia U KPEMHHUS U
UX COEAUHEHHI
(okcua0B yriepoja,
YTOJIBHOM KHUCJIOTHI,
KapOOHATOB, OKCUA
KPEMHHs1, KpEMHUEBON
KHUCIIOTBI, CUJIMKATOB),
CrocoObl UX MOJIY4YEHHUS,
MIPUMEHEHUE 1 3HAYCHUE
B MIPUPO/IE U )KU3HU
yenoBeka. OObACHATH
MPUYUHHO-
CJIEICTBEHHYIO CBA3b:
CTPOEHHUE BEILlECTBA —
CBONCTBa —
MIPUMEHEHHE — Ha
MpUMEPAX COCTUHEHUIN
yIJIepo/ia U KPEMHHUS.

Ornpenenars kapOooHaT- U

CUJIMKAT-UOHBI B
pactBope. OOBSICHATH
CYILIIHOCTb
IKOJIOTHYECKUX
npo0JieM, CBS3aHHBIX C
HaX0XICHUEM
YIJIEKUCIIOTrO ra3a B
OKpYXarollei cpee.

B3aUMOCBA3AX MCKIY
B€IICCTBAMU U CBOMCTBaMH.




[TonTBepxkaarhb
0COOEHHOCTH COCTaBa
OpraHMYECKUX BEILECTB
pUMepaMu MPOCTHIX
COEIMHEHUN (MEeTaH,
3TaH, STUJIEH, alleTUJICH,
3TaHOJ, [NINLEPHH,
YKCyCHasl KUCIIOTa),
B3alMOCBS3b
HEOPraHUYECKUX
COEIMHEHUH yriepoaa u
OpPraHUYECKUX BEIIECTB.
OrnuceIBaTh poiib
OCJIKOB, JKUPOB U
YIJIEBOJIOB B
(bYHKIIMOHUPOBAHUH
JKUBBIX OPraHU3MOB,
COCTaB MIPUPOJIHBIX
HCTOYHUKOB
YTJIEBOJIOPOIOB, UX POJIb
B OBITY U
IPOMBINIJIEHHOCTH.

Pa3gen 3. MeraJiibl M UX coeaunenus/204.

3.1

Oo6mue
CBOMCTBA 4
METAJUIOB

PackpeiBaTh cMBICI
W3Y4YaeMbIX ITOHATHN U
IIPUMEHSTH 9T IOHATHUSA
IIPU ONIMCAHUM CBOWCTB
BEILECTB U UX
IIPEBPAILCHHI.
OOBsCHATH 001IHEe
3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB
3JIEMEHTOB METAIIJIOB U
UX COCIMHEHUH C y4ETOM

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

[Tomynsipu3aryst Hay4HbIX
3HaHUH Cpelu AeTei
TpynoBoe BoCIUTaHHUE U
npodeccuoHanbHOe
caMoOIpe/IesIeHre
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CTPOCHUS X aTOMOB.
XapakTepu3oBarhb
CTPOEHHUE METAJIIOB,
obmue pusnyueckue u
XUMHUYECKHE CBOMCTBA
METAaJIJIOB.
XapakTepHu30BaTh 001He
CIocoObI OMyUeHUs
MeTasuioB. ONuUChIBATH
CrocoObI 3alTUTHI
METAJIJIOB OT KOPPO3HH.
CrnenoBath mpaBuiIaM
0e301acHoil paboThI B
naboparopuu mpu
HCIOJIb30BaHU
XUMHUYECKOHN MOCYAbI U
000pyI0BaHuUs.
[IpousBoguTh
BBIUHCIICHHSI 110
YpaBHCHUSM
XUMHUYECKUX PEaKIINid,
€CITH OJIMH U3 PEarcHTOB
COJICPIKUT MPUMECH.

3.2

Baxneiimue
MeTaJIbl U
nX
COEIMHEHNS

16

OOBACHATH O0IITHE
3aKOHOMEPHOCTH B
M3MEHEHUHU CBOWCTB
3JIEMEHTOBMETAJJIOB U
WX COCIUHEHUH B
rpynmax ¢ y4eToM
CTPOEHHS UX aTOMOB.
XapakTepru3oBaTh
duznueckue u
XUMHYECKHE CBOIICTBA
MIPOCTHIX BEIIECTB

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

[Honynspusanust Hay4YHbIX
3HAHUM CpelH IETEM.
Haxoxnaenue
cneruduaeckoit
unpopmanuu. OnpeaeneHue
MecCTa, IJIe COAEPKUTCA
UCKOMasi HHpopMaIus.



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

METAJIJIOB U UX
coelMHeHUN (OKCUIOB,
TUAPOKCHUJIOB, COJIEH),
CIocoObl UX MOJIY4YEHHUS,
MPUMCHECHUE U 3HAYCHUE
B IIPUPOJIE U KU3HU
YeJioBeKa.
VYcranaBnuBaTh
MPUYUHHOCIIEICTBCHHYIO
CBSI3b: CTPOCHHUE
BEILIECTBA — CBOMCTBA
— TpUMEHEHUE — Ha
pUMepax U3y4aeMbIX
BenlecTB. Pacro3HaBarh
C TIOMOIIIBIO
KaueCTBEHHBIX peaKlui
WOHBI METAJUIOB: MarHusl,
KaJIBIUsl, ATFOMUHUS,
uHKa, xenesa (1) u
xenesa (I11), meau (ID).

Pasnen 4. Xumusi u oxkpy:xamomas cpeaa/3u.

41

Bemecta u
MaTepHuabl B
JKNU3HU
yeJIOBEKa

XapakTepu30BaTh POJIb
XMMHUH B PA3THYHBIX
cdepax AesITeTbHOCTU
JIIOIeH, OCHOBHBIC
BEILIECTBA M MaTEPUAIIBL,
NPUMEHSIEMBIC B )KU3HU
COBPEMEHHOT0 YeJIOBEKa.
OOBSICHATD yCIIOBUS
0e30macHoro
WCTIOJIb30BaHUS BEIIECTB
Y XUMUYECKUX PeaKIHi
B OBITY. AHAJIN3UPOBATH
Y KPUTHYECKHU OIICHUBATh

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

[Honynspu3anust Hay4YHbIX
3HAHUM CpelH IETEM.
Haxoxnaenue
cneruduaeckoit
unpopmanuu. OnpeaeneHue
MeCTa, IJIe COAEPKUTCA
UCKOMasi HHpopMaIus.
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UH(POPMALIUIO O BIUSHUN
IPOMBIIIICHHOCTH,
CEJIBLCKOI0 X035ICTBA,
TPAaHCHOPTA U JIp. Ha
COCTOSIHME OKpY Karolen
cpezbl. YMETh OKa3bIBaTh
IIEPBYIO NTOMOILb IIPU
XUMHUYECKHX OXKOrax U
OTpaBJICHUSIX.
[Tpunumats yuactue B
o0cy»xJ1IeHuu npodeM
XUMUYECKON U
JKOJIOTUYECKON
HaIlpaBJIEHHOCTH,
BBICKA3bIBaTh
COOCTBEHHYIO MO3ULIHIO
1o npoobiaeme u
npeJiaraTb BO3MOKHbIE
IIyTH €€ PELICHUS

Pe3epBHoe 3 bubnmnoreka [JOK

BpeMsi https://m.edsoo0.ru/7f41a636
OBLLEE

KOJIMYECTB 68 bubmuotexa [JOK

O HYACOBIIO https://m.edsoo.ru/7f41a636
ITPOTPAMME

[ToypouHoe TanupoBanHue rpeamera B 8 kiacce Ha 2025-2026 y4ueOHbIi 1o

o ®I'0OC OO0
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ypoka

Tema ypoka

Bunnl negrenpHoCTH

KoHntposbnsie
paboThl

[IpakTuueckue paboThI

OnemenTsl konudukatopa A B popmare
OI'D/ETD

Pasznen 1. HepBOHa‘laJILHLIe XUMHNYCCKHUEC ITOHATHSA

1
2

[Ipenmer xumuu. Poap XuMuu B KU3HU
yejioBeka. Tena u BeliecTsa

IToHsTHE O METOIAX MO3HAHUS B XUMHUU
ITpakTuueckas padota Ne 1 «IIpaBuia paboThl
B JIA0OPATOPUU U IPUEMBI OOpALIICHUS C
71a00paTOPHBIM 000PYIOBAHUEM)

YucTteie BemecTBa U cMecH. CriocoObl
paszeneHus cMecen

[TpakTuueckas padota Ne 2 «Pa3nencHue
cMecel (Ha mprUMepe OYMCTKU MTOBAPEHHOM
COJIN)»

ATOMBI U MOJIEKYJIBI

XUMUYECKUE dTIEMEHTHI. 3HAKH (CUMBOJIBI)
XUMUYECKHUX JIEMEHTOB

[IpocTsle 1 CIOKHBIE BEIECTBA

O© o N O

11

ATOMHO'MOJ’IeKy.TI}IpHOG YUCHHUC

3aKOH MOCTOSIHCTBA COCTaBa BELIECTB.
Xumunueckas popMmyiia. BaaeHTHOCTh aTOMOB
XUMHUYECKHX JJIEMEHTOB

OTHOcCuTeNbHAs aTOMHAs Macca.
OTtHocuTenbHAs! MOJIEKYJIIpHAsi Macca

12

13

MaccoBas J0JI XUMHYCCKOI'O 3JICMCHTA B
COCOIUMHCHNN

KoauuecTtBo BelecTBa. MoJb. MOHHpHaSI
mMmacca

1.1;1.2;1.4
3.1;3.3;2.1; 2.3
7.1,7.2;7.3
5.3;5.4;55




duznyeckre 1 XUMUUCCKHUE SIBICHUS.

14
XuUMHYECKasi PeaKIus
15 [TpusHaku u ycnosus MIPOTEKAHUS
XUMUYECKUX PEaKIUi
16 3aK0OH COXpaHEHUsI MaCChl BEIIECTB.
XHUMHYECKUE YPABHCHHS
17 Brranciienust KoimuecTBa, MacChl Benfecma
110 YPAaBHEHUSIM XUMHYECKUX peaKInil
Kiaccupukanuss XMMHUYECKUX PeaKIIHid
18 (coemuHeHus, pa3IoKCHHS, 3aMEeIICHUS,
obMmeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 sHIMKIIoneAUCT. O000IICHHE U
CHCTeMaTh3aIys 3HAHUH
20 KonTponbnas paborta Nel mo Teme «BermectBa 1
U XUMUYECKUE PEAKIIUM»
Pa3jen 2. BaxkHeiilune npeacTaBuTe/ M HEOPraHMYECKUX BellECTB

21

Bozmyx — cmech razoB. CocTaB Bo3ayXxa.
Kucnopon — aneMeHT u MpocToe BEemeCTBO.
O30H

22

duznueckre 1 XUMUYECKHE CBOMCTBA
KHUCTIOpo/ia (peakluy OKUCIICHHUS, TOPEHHE).
TTousarue 00 oxkcumgax

23

24

25

CriocoObI MoTy4eHHsI KUCIOpOo/ia B
1ab0paTOPUN U TPOMBIIUICHHOCTH.
[Ipumenenne KucIopoaa

TennoBoii 3¢ ekt XuMUIeckoil peakiuu,
MOHSTHE O TEPMOXUMHUYECKOM yYpaBHEHUH,
9K30- ¥ SHJOTEPMHUUECKHUX PEAKIIHAX
TornnuBo (HeTh, yrojib U METaH).
3arpsi3HEHUE BO3yXa, CIIOCOOBI €T0
IPEIOTBPALICHUS

4245.1;5.2
6.2;6.3; 6.4
7.1,7.2;7.3




[IpakTuueckas padora Ne 3 o reme

26 «ITomy4enue u coOupaHue KUcaopoa,
M3yYEHHUE Er0 CBOMCTB)

97 Bonopon — »aneMeHT u mpocToe BEIIECTBO.
Haxosxnenue B npupojie

28 duznyeckre U XUMHUYECKIE CBOMCTBA
Bojiopoja. [IpuMenenue Bogopoaa

29 IlonsATHE O KMCIOTaX U COJIIX

30 Crioco0bI MoTy9YeHHsI BOAOPOIa B
nabopaTopuu
[IpakTuueckas padora Ne 4 o reme

31 «Ilonyuyenue u cobupanue BOAOPO/A,
M3yYEHHUE Er0 CBOMCTB)

32 ModnsipHblii 00bEM Ta30B. 3aK0OH ABOTAAPO
Brerurcnenus 00bEMa, KOJIMUECTBa BEIECTBA

33 ra3a 1o ero u3BeCTHOMY KOJIHUYECTBY
BEIIIECTBA U 00BEMY
Brruucnenust 00€MOB ra3oB 110 ypaBHEHHIO

34 pEaKIuu Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUM Ta30B

35 dusnyeckue U XUMUYECKHUE CBOUCTBA BOJIEI

36 CoctaB ocHoBanuii. [Tousarue 00
WHIUKATOpax
Bopa xak pactBoputens. HacbllieHHbIE U

37 HEHACBIIIEHHbIE pacTBOPbI. MaccoBas A0ms
BEIIIECTBA B PaCTBOPE
[TpakTiueckast padora Ne 5 o teme

38 «IIpurorosieHne pacTBOPOB C ONpPEAEIEHHON
MAacCCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA»

39 KonTponbnas padorta Ne2 o teme

«Kucnopoa. Bogopoa. Bonga»




Paznen 3. llepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1eMeHToB [I. U. MenaeneeBa. CTpoeHue aToMoB. XUMHYECKasi CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEeAKIIUT

40 OKcupl: COCTaB, KiIaccuUKaIus, 4.1

HOMEHKJIaTypa 4.1

[Tomy4yenue 1 XUuMHYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX 2.1;2.2
OKCHJIOB 4.1;7.1;7.2

3.1:3.2

OcHOBaHMS: COCTaB, KIaCCU(PUKAIIHS, c 354

HOMEHKJIATypa

42

[lonyyeHue u XUMHYECKUE CBOMCTBA
OCHOBaHUH

43

Kucnotsr: cocras, knaccuduxarmus,
HOMEHKJIATypa

44

45 [TosmyyeHue U XUMHYECKHUE CBOMCTBA KUCIOT

Conu (cpenHue): HOMEHKIIAaTypa, CocoObl

46 .
IMOJYYCHUS, XUMHUYCCKHC CBOUCTBA

[TpakTuueckast pabota Ne 6. Pemenue
AKCIIEPUMEHTAJILHBIX 3a/1a4 110 TEME
«OCHOBHBIE KJ1acChl HEOPTaHUYECKHUX
COCTUHEHUIN)

47

I'enernueckas cBI3b MCKIY Ki1acCaMn

48 .
HEOPraHMYECKUX COEANHEHNN

49 O00011IeHNE U cCUCTEMATHU3AIMs 3HAHUN

KonTponbHnas padora Ne3 no teme
50 "OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX 1
coenquHeHni"

[TepBble MOMBITKU KJIaCCU(PUKALUU
51 XUMHYECKUX 1eMeHTOB. [IoHATHE O Tpynmax
CXOJIHBIX 3JIEMEHTOB

Ilepnonnueckuii 3akoH u [lepuonnueckas
52 CUCTEeMa XMMUYECKUX dj1eMeHToB []. 1.
Menpeneesa




53

[Iepuonsl, rpynsl, MOATPYIIIBI

Crpoenue atoMoB. CocTaB aTOMHBIX SJIEP.

>4 N3oTomnsl
CtpoeHue IeKTPOHHBIX 000I0YEK aTOMOB
95 anemenToB llepuoguueckoit cucrems /. U.
Meupeneena
XapakTepucTuKka XMMHYECKOT0 3JIeMEHTa 110
56 ero noJjoxeHuto B [leproamyueckoit cucreme
JI. 1. MenneneeBa
3unauenue [lepuonnyeckoro 3aKoHa Jist
57 pa3BuTus Hayku U npaktuku. J[. M.
MeHeneeB — y4€Hblid, IEAAror u
TpaKTaHUH
58 O060011IeHNE U cCUCTEMATU3AaIUs 3HAHUH /
Bcepoccuiickasi mpoBepouHas paboTa
KonTponpHas padora Ne4 o teme «CtpoeHue
59 aroma. XuMHu4eckas cBsI3b» / Becepoccutickas
poBepoyHas paborta
60 DIEKTPOOTPUIIATEIIEHOCTh ATOMOB
XUMHYECKHUX IJIEMEHTOB
61 HNonHast xumudeckas CBs3b
62 KoBaseHTHas moysipHasi XUMUYECKas CBS3b
63 KoBanenTHast HenoJsipHAsi XUMHYECKast CBSI3b
64 CrerneHb OKUCIICHUS
65 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH
66 OKHCITUTENIA ¥ BOCCTAHOBUTEIIN
Peseprubrit ypok. O6001eHNE U
67 cucTeMartu3aius 3HaHui o reme «CtpoeHue
aroMa. XMMUYECKas CBSI3b»
68 Peseprubriit ypok. O6001eHNE U

CHCTeMaTHU3alus 3HaHU!




‘ OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

[Toypounoe mmanupoBanue npeaMera B 9 kinacce Ha 2025-2026 yueOHbIH 1o

OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca»

o ®I'OC 000
Buapl gestenpHOCTH
No
ypoKa Tema ypoxa KonTpoJsibHbie oAk IHaecKie DaGOThL OneMeHThl Kogudukaropa ' MA B popmare
paboThI p p OI'D/ETD
Pa3znen 1. BenmecTBo M1 XUMHYeCKHE PeaKIUn
[Tepuonnueckuii 3akoH. [lepuoanueckas 2.1:2.2:2.1:2.2;:4.1; 3.2
1 cUCTEeMa XMMUUYECKHUX 3jeMeHToB [[. 1.
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX
TIEPHOJIOB
3 Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKHX BEIECTB
4 Bunbl XuMU4eCcKoOW CBSA3U U TUITBI
KPUCTAJUTMYECKUX PEIIETOK
KonTponbnas padora Nel no teme
5 «IloBTOpEHUE U yriTyOieHHe 3HaHU 1

6 Knaccudukanms XuMuueckux peakiiuii mo
pa3IMYHBIM IPU3HAKAM

Ilonstue o CKOpPOCTH XUMHYECKOMH pCaknuu.
7 IlousTHHE O TOMOTCHHBIX K TCTECPOTCHHBIX
peaKknugax
IlousTHE 0 XUMHUYECKOM PaBHOBECCHUMU.
CDaI(TOpBI, BJIIMAIOIIMC HA CKOPOCTb

5.1:5.2;5.3:5.4;55




XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XMMHMYECKOTO PABHOBECUS

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

o peakiuu

10 Teopus 371EKTPOIUTUYECKON JUCCOLIMALIIH.
CunpHbIe U cl1adble JIEKTPOJIUTHI

11 HonHble ypaBHEHHS peaKIui
XHWMHYECKUE CBOMCTBA KMCIOT U OCHOBAHUM

12 B CBETE MPEJCTaBICHUN 00
ANEKTPOJIUTUYECKON TUCCOLIUAIIUU
XHWMHYECKHUE CBOMCTBA COJIEH B CBETE

13 MPEACTABICHUH 00 AIEKTPOIUTHUECKON
JUCCOITHAITUU

14 [ToHsiTHE O THAPONN3E CONEN

15 O06o0muIeHne U cucTeMaTU3aIys 3HaHUH

16 [IpakTuueckas padora Ne 1. «Pemenue
HKCIIEPUMEHTAIbHBIX 33124
KonTtponbHast pabota Ne2 o reme

17 «INEKTPOIUTUYECKAS TUCCOIUAITUS.

XUMUYECKHE pCaKknuru B paCTBOpaAx»

Pa3gen 2. HeMeTa/JIBI M UX COCIUHEHUSA

4.1;4.9;5,1.

18

19

20

21

OO6mras XxapakTepuCTHKa rajJoreHOB.
XUMUYEeCKHE CBOMCTBA Ha MMPUMEPE XJIOpa

XnopoBogopoa. CosnsiHas KUCIOTA,
XUMHYECKHUE CBOMCTBA, MOJyYEHHUE,
MIPUMEHEHHE

IIpakTruyeckas padora Ne 2 o Teme
«ITomydeHne constHOM KUCIOTHI, U3yYEHHE €€
CBOMCTB»

Boluncnenus no ypaBHEHUSAM XUMHUYECKUX
peaxkuui, eciiu OJJUH U3 PEeareHToB J1aH B
n30BITKE

4.2:44:45:4.8:6.3;7.1;7.3




22

23

24

OO01mmas xapakTepucTuka 3J1eMeHTOB VIA-
TPYIIIIbI

AnnoTponHbie MOIU(MUKALIUU CEPHI.
Haxoxnenue cepbl 1 €€ COEIMHEHUN B
npupoae. XMuMHYECKHUE CBOMCTBA CEphl

CepoBoaopoj, cTpoeHue, hu3ndecKue u
XMMHYECKUE CBOUCTBA

25

26

Oxcunpl cepol. CepHast KHCTIOTa, (pru3nyecKue
U XUMHUYECKHE CBOMCTBA, IPUMEHEHHE

XUMUYECKUE peaKllny, JIeXKalllle B OCHOBE
MIPOMBIIIIJICHHOTO CII0CO0a MOTy4YEeHHS
CEpHOI KUCIOThL. XUMUYECKOE 3arps3HeHHE
OKpYKaIOIIEH Cpelibl COETUHEHHUSIMU CEPbI

27

Boruncnenne MaccoBoi J0JIM BbIXO/1a
IIPOYKTA pEAKIIUU

28

OO01mmas xapakTepucTUKa dJIeMEHTOB V A-
rpynmsl. A30T, paclipOCTPaHEHUE B IPUPOJIE,
¢du3nyecKkrue 1 XUuMUYECKHE CBOMCTBA

29

30

31

AMMUak, ero Gpu3nyecKue 1 XuMHU4YeCKHe
CBOICTBA, IOJIyYEHUE U IPUMEHEHUE
[TpakTuyeckas pabora Ne 3 o Teme
«IlonyyeHnne aMMuaka, U3y4eHHe ero
CBOMCTB»

A3OTHas KUCIOTa, €€ (hru3ndeckue u
XUMHUYECKUE CBOUCTBA

32

Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMS
B KaueCTBE MUHEPAIbHBIX YAOOPEHUH.
XHUMHYECKOE 3arpsi3HEHNE OKPYKaroIIen
CpeAbl COEeIMHEHHUSIMU a30Ta

33

®dochop. Oxcnn pochopa (V) u hochopnas
KHCJI0Ta, (PU3NYECKHE U XUMHUECKUE
CBOMCTBA, OJIyYEHUE




Hcnonb3oBanue GochaToB B Ka4eCTBE

34 MUHEpaJIbHBIX yA00pEHHI. 3arps3HeHne
IPUPOJHOH cpenbl hocdaTramu

35 VYraepon, pacnpocTpaHeHHe B IPUPO/IE,
¢bu3nyeckre 1 XMUMHYECKHE CBOMCTBA
Oxcunpl yriaepoja, ux pusnueckue u

36 XMUMHAYECKHE CBOMCTBA. DKOJIOTHYECKUE
po0JIEMBbl, CBA3aHHBIE C OKCUIIOM YIJIepoja
(V)

37 VYronbHas KUCIIOTa U €€ COH
[IpakTuueckas pabora Ne 4 o Teme

38 "[lony4yeHue yrieKucioro rasa.
KagecTBenHas peaxiysi Ha KapOOHAT-HOH"

39 IlepBoHayaIbHBIE TOHATHUS 00 OPraHUYECKUX
BEIIECTBAX KaK O COCTMHEHUAX YIIepoia

40 Kpemnunii u ero coequHeHus
[IpakTuueckas padora Ne 5. Pemenue

41 HKCHEPUMEHTAIbHBIX 3371a4 110 TEMe
«Baxnelmme HeMeTauIbl U UX COEAMHEHUS»

42 KonTponbnas padora Ne3 no teme

«Baxneiinye HeMeTaIbl 1 UX COSTUHEHU

Pa3gen 3. MeTaJJIBI M BX COeTUHEHU ST

43

44

45

OO6m1ast xapaKTepUCTUKA XUMUUECKHUX
3JIEMEHTOB — MeETaJlJIOB. MeTaindecKas
CBSI3b M METAJUITMYECKAs] KpUCTAILNTAYECKas
pemérka. PU3N4YECKHe CBOMCTBA METAJIIIOB
XHUMHUECKHE CBOMCTBA METAJIJIOB.
DIEKTPOXUMHUYECKUI DS/l HAPSIKEHUN
METaJlJIOB

OOu1re crnocoObl MOTYyYEHHUS METAILIOB.
CrnnaBel. Beruncnenus no ypaBHeHUSIM

3.1;4.3;4.6;4.7;7.1;7.3;




XHUMHUYCCKUX peaKIlPIﬁ, €CJIM OAMH U3
PEArcHTOB COACPIKUT IPUMECHU

46 [ToHsATHE O KOPPO3UH METAJLIIOB

47 [IlemoyHbIC METAILIBI

48 Oxcupl U TUIPOKCHIBI HATPHS U Kalust

49 HlenoriHoe‘eMenLHbIe MeTaJuIbl — KaJIbLUU U
MarHui

50 Baxneime coefuHEHNS KaJIbLIU

51 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI

52 JKécTkoCTh BOJIBI M CLIOCOOBI €€ YCTPAaHCHUS

53 VIZIpE.l.KTI/I‘leCKa}I pabota Ne 6 o TeMe

XKécTkocTb BOJbI U METO/IbI €€ ycTpaHeHus"

54 AFOMUHMI

55 AM@oTepHbIe CBOMCTBA OKCHIA U
THIPOKCH/IA

56 Kenezo

57 Oxcupl, TUIpOKCcH b U comu xxene3a (I1) u
xenesa (I11)

58 O06o00111eHre U cucTeMaTH3alys 3HaHU!
ITpakTryeckas pabora Ne 7. Pemenue

59 IKCIIEPUMEHTAILHBIX 337124 110 TeMe
«Baxnelime MeTauIbl U UX COSIMHEHHD)
Boruncnenus mo ypaBHEHUSIM XUMHUYECKUX
peaKIuii, €CIIi OJIUH W3 PEarcHTOB JIaH B

60 M30BITKE WU COAEPIKUT MPUMECH.
Brruncienns MaccoBOU 1O BEIXOZA
MIPOJYKTa peakiuu

61 O0001IeHNEe ¥ CHCTeMAaTH3aINs 3HAHUN

6 KonTponbnas padora Ne4 o teme

«Baxkneiiyie MeTajjIbl U UX COCTUHEHUS

Paznen 4. Xumusi 4 OKpy’KalIas cpeaa




63 BenecTBa u maTepuaisl B TOBCEITHEBHOM
KU3HU YeJIOBeKa

64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAOIICH
cpenabl

65 Posb XxuMuM B peIieHUH YKOJIOTHUECKUX
pobJieM

66 Pes3epBHBIit ypoK. O606£11€HI/Ie u
CUCTeMAaTH3aIHsl 3HAHUH

67 Pe3epBHEIiT ypoK. O606£116Hne u
CUCTEeMaTu3alusl 3HAaHUH

68 PezepHblit ypok. O000mmenue u

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

CHUCTEMAaTHU3al g 3HAHWUM

68

6.1;6.2:6.4:6.5

MEPEYEHH (KOIU®HUKATOP) TIPOBEPSIEMbBIX TPEFOBAHUMH K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA U DJIEMEHTOB COAEPKAHUS 11O

Hepeqeﬂb 3JIEMEHTOB COAECPKAHUA, IPOBEPACMBIX HA OCHOBHOM IoOCyIapCTBEHHOM 3K3aMEHE 110 XUMHUU

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 HepBOHa'-IaJ'II)HI)Ie XUMHUYCCKUEC ITOHSATUA
1.1 YucTeie BemecTBa U cMecu. CiocoObI pa3ieiieHus: cMecei
1.2 ATOMBI U MOJIEKYJIbI. XUMUYECKUE dTIEMEHThI. CUMBOJIBI XUMUYECKUX JIEMEHTOB. [IpOoCThIe U CIOKHBIEC BEIIECTBA.
1.3 Xumuueckasi hpopMyia. BaJeHTHOCTh aTOMOB XUMUYECKHUX JIeMEHTOB. CTENeHh OKUCICHUS




3aKO0H IOCTOSHCTBA CcOCTaBa BemlecTB. OTHOCHUTEIbHAS aTroMHas Macca. OTHOCUTEIIbHAS MOJICKYJISIpHad Macca. MaccoBas gous

L4 XHMHYECKOI'0 3JIEMECHTA B COCJUHCHUHU

15 KonnyectBo BemectBa. Moab. Monspras Macca. MossipHblii 00bEM ra3oB. B3auMOCBsA3b KOJWYECTBA, MAacChl M YHCIIA
' CTPYKTYPHBIX €IUHUI] BELIECTBA

16 du3nuecKkue U XUMUYECKUE SIBJIICHUS. XUMUYECKasl peakius U e€ MpU3HaKU. 3aKOH COXPAHEHHSI MAacChl BEIIECTB. XUMUYECKUE
' YpaBHEHUSA
2 [Tepuoanueckuii 3akon u [lepronnueckas cucteMa xumudeckux saeMenToB .M. MenneneeBa. CtpoeHune aToMOB

21 [lepunonnueckuii 3akoH. Ileprnoauueckas cucrema xumuueckux 3remMeHToB J.M. Menneneesa. [lepuoast u rpynnel. @usnyeckuii
' CMBICJI IOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOA U TPYIIIIbI dJIEMEHTA

95 Crpoenune atomoB. CoctaB aToMHBIX sjep. M3orombl. DnekTpoHbl. CTpOCHHE 3JIEKTPOHHBIX 000JOYEK aTOMOB mepBbIX 20
' XUMHUYECKHX IeMeHTOB [lepnoauueckoit cucremsl [I.1. Menneneesa

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHOJOB, Kajaus, Kajablus (paadyca aTOMOB,
2.3 ANEKTPOOTPHUIATETFHOCTH, METAIUYECKHMX W HEMETANIMYECKHMX CBOMCTB) M MX COEAMHEHUH B COOTBETCTBHH C
MOJIO)KEHUEM 3JIEMEHTOB B [leproinuecKkoi CUCTEME U CTPOCHUEM UX aTOMOB

3 CtpoeHue BemecTBa

31 Xumndaeckasi cBsi3b. KoBaneHnTHas (MoisipHas U HETOJSPHAs) CBA3b. DJIEKTPOOTPUIIATEILHOCTh XUMUYECKHUX 3JIeMeHTOB. MoHHas
' CB3b. MeTainueckas CBI3b

3.9 TUMBI KPUCTATITUYECKUX PEIMIETOK (aTOMHAs, MOHHAS, METaNTNYecKas ), 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAILITUIECKON
' PEMETKY 1 BUJIa XUMUYIECKOM CBSI3U
4 Baxneiimue npeactaButenn HeopraHudeckux BemniecTB. Hemeramisl 1 ux coeagnHeHust. MeTasuibl U UX COEUHEHUs

Knaccudpukanuss v HOMEHKIATypa HEOPTraHMYECKHX COCIUHEHWI: OKCHIIOB (coieoOpasyroliue: OCHOBHBIC, KHCIOTHEIE,
4.1 aM(pOoTepHBIC) M HECOJIEOOPA3YIOITNE; OCHOBAHUH (IIEI0UN ¥ HEPACTBOPUMBIC OCHOBAHMS ); KHCIIOT (KHCIIOPOICOACPIKAIIIIE

1 OECKHUCIIOPOIHbBIE, OMHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX M KUCIBIX)




Ou3nyuecKue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIECTB-HEMETAJUIOB: BOJIOPOJA, XJIOpa, KUCIOpPOJa, Cepbl, a3oTa, docdopa,

42 yriaepozaa, KpeMHUs

43 Ou3nyecKkue U XUMHYECKHEe CBOMCTBA MPOCTHIX BELIECTB-METAJUIOB: IUTHS, HATPUS, KaJlusl, MAaTHUS M KaJbIIHs, aTFOMUHUSA, Kele3a.
' DNEKTPOXUMHUUECKUN Psiji HAIIPSHKEHUH METaIIIOB

4.4 dusnueckue U XUMHUUECKUE CBOMCTBA BOAOPOIHBIX COSIMHEHUN HEMETAIIIOB: XJIOPOBOAOPO/1a, CEPOBOIOPO/Ia, aMMHUaKa

45 dusnyeckre U XuMHYECKHe CBOMCTBa okcu0B HemetaiuioB: cepsl (1V, V1), azota(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V),
' kpemuusi(1V). TTonydyeHue OKCHI0B HEMETAIIIOB

4.6 Xumuueckre cBoicTBa okcuoB: MeTawioB IA-IA rpymm, tmaka, meau(l1) u xemnesa(ll, 111). [Tonydenne oKCHI0B METAIIIOB

47 XVWMHUYECKUE CBOMCTBA OCHOBAaHWH M aM(OTEPHBIX THUAPOKCHUIOB (HA MPUMEPE THUAPOKCHUIOB ATIOMHHHS, JXKEJe3a, ITUHKA).
' [Tonydyenue ocHOBaHUM 1 aM(POTEPHBIX THAPOKCHIOB

OO0mue XUMHYECKHe CBOMCTBA KHUCJIOT: XJIOPOBOAOPOIHOW, CEPOBOJAOPOIHON, CEPHUCTOM, CEpHOW, a30THOU, (ochopHON,
4.8 KPEMHHEBOM, yrojibHOH. OcoOble XMMUYECKHE CBOWCTBA KOHIIEHTPHUPOBAHHOW CEPHOM M a30THOM Kucior. [lomyueHue
KHCIIOT

4.9 OO6mue xuMHYeCKre CBOMCTBa cpenHux coneil. [lomydenue coneit

4.10 [Tomyuenue, cobupanue, paco3HaBaHUE BOJOPOIa, KUCIOPOJa, aMMHUaKa, YTIEKUCIIOro ra3a B JIabopaTopuu

411 [TomydyeHnue amMmmuaka, CEpHOM U a30THON KUCJIOT B MPOMBIIUIEHHOCTH. OO0IIHe CrIOCOOBI OMyUEHHUSI METAIIIIOB

4.12 I'eneTnueckas CBA3b MEKIAY KIIACCAMH HEOPTaHUYECKUX COCTUHCHUM
5 XVUMHYECKUE peaKINU

- Krnaccudukanus XUMAYECKUX PEAKITUI 10 Pa3IMIHBIM MMPU3HAKAM: TI0 YHCIY U COCTaBY yYaCTBYIONIMX B PEaKIUU BEIIECTB, 10
' TerIoBoMy 3(h(PeKTy, 0 U3MEHEHHUIO CTENEHEH OKUCICHHSI XUMUYECKIX JIEMEHTOB

£ 5 TemnoBoii 3¢ heKT XUMUIECKON peakInK, TEPMOXUMUYECKIE YPaBHEHUS. DK30- U DHIOTEPMUUECKHE PeaKIiH. TepMOXUMUIECKUE

YpaBHEHUSA




OKHCIUTEIIFHOBOCCTAHOBUTCIIBHEIC pCaKkuuu. OKuCIUTEIN W BOCCTAHOBUTCIIH. Hpoueccm OKHCJIICHHA MW BOCCTAHOBJICHMA.

>3 DJNEeKTPOHHBIN 6ajaHC OKUCIUTEIbHOBOCCTAHOBUTEIIBHOM peakuuu
5 4 Teopuss snexkTpoauTHyeckod auccouuanuy. KaTHOHBI, aHUOHBL. OJIEKTPOJUTHl M HEINEKTpoauTbl. CuiibHblE U cilabble
' 951eKTpouThl. CTENeHb AUCCOUUAIIH
55 Peakuuu moHHOro oOMeHa. YCIIOBHSI NMPOTEKAHUS PEaKIMii MOHHOTO OOMEHa, MOJIHbIE M COKpAaIlEHHBbIE MOHHBIE YPAaBHEHUS
' peakuuii
6 XuMHs U OKpY’Karollas cpea
6.1 BemectBa 1 MaTepualibl B OBCEIHEBHOM KU3HM yelloBeka. besonmacHoe MCHoiab30BaHME BEIIECTB U XMMHYECKUX PEAKIMN B
' nabopatopuu u ObiTy. [lepBas HOMOIIb IPU XUMHUUECKUX 0’KOTaX U OTPABICHUAX
XUMHUECKOE 3arpsA3HEHUE OKpY’Karollel cpebl (KHCIOTHBIE A0XK/H, 3arpsi3HEHHE MOYBBI, BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro
6.2 npenotBpamenus [IpenensHas gomycrtumasi koHneHtpamus BemectB ([11K). Pors xumum B pemieHHN 3KOJIOTHYECKUX
npobiaem. YcuieHre napHUKoBoro 3gdexra, pa3pylieHne 030HOBOTO €05
[Tpumenenue cepsl, a3oTa, ¢pochopa, yriaeposa, KpeMHHUS U UX COSAUHEHHUH B OBITY, MEIULIMHE, TPOMBIIIJIEHHOCTH M CEJIbCKOM
6.3 xo3siicTBe. [IpuMeHeHe METaioB U CIUIaBOB (CTallb, YYT'YH, JIOPATIOMUHUNA, OpOH3a) B OBITY U MPOMBIIIJIEHHOCTH UX
coeauHenuil. [loHaTHE 0 KOPPO3UN METAIIIIOB, OCHOBHBIE CLIOCOOBI 3aLIUTHI UX OT KOPPO3UH
6.4 [TpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB (Yroiib, IPUPOIHBIHN ra3, He(Th), MPOLYKTHI UX NepepaboTku (OeH3MH), UX POJIb B OBITY U
' MPOMBIIIIIEHHOCTH
[lepBoHayanbpHBIE TIOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COEAMHEHHSX yriepojaa (MeTaH, dTaH, STHJICH, alleTWJIEH, STaHOM,
6.5 TJIMLEPHH, YKCyCHas KucioTa). [ToHsaTHe 0 OMOoNornyecky BaKHbIX BEIIECTBAX: )KUpPaX, OeNKax, yrieBo1ax — v UX pOJIU B KU3HU
JerioBeKa
7 Pacuérsr:
7.1 1o (opMyJsiaM XUMUYECKHX COEINHEHHUH
7.2 Macchl (MaccoBO) 0K PaCTBOPEHHOTO BEIIECTBA B PACTBOPE




‘ 7.3 ‘ 10 XUMHYECKUM YPaBHEHUAM

IIpoBepsiembie Ha OI'D Mo xXuMuUM TPeOOBAHUA K Pe3yJbTATAM OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM
NMPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

Kon nmposepsiemoro [TpoBepsiembie TpeOOBAaHUS K IPEIMETHBIM pe3yiibTaTaM 0a30BOr0 YPOBHS OCBOCHHS OCHOBHOI 00pa3oBaTeNbHOI
TpeOOBaHUS MporpamMMbl OCHOBHOTO 00111ero 00pa3oBanusi Ha ocHoBe OI'OC
1 IIpencraBnenue:
11 0 TI03HABAEMOCTH SIBJICHUW TPUPOJIbI, TOHUMaHNUE O0BEKTHBHON 3HAYMMOCTH OCHOB XHUMHYECKOH HayKH Kak 00JacTu

COBPEMEHHOTI'0 €CTECTBO3HAHMSI, KOMIIOHEHTa OOIIEH KyJIbTYpbl U MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA B YCIOBUIX
COBPEMEHHOT0 00IIeCcTBa; TOHUMAHUE MECTa XUMHUH CPEIIU IPYTHX €CTECTBEHHBIX HAYK

12 0 HAYYHBIX METOAaX IMO3HAHMS, B TOM YUCJIE IKCIEPUMEHTATBHBIX U TEOPETUUECKUX METOAaX UCCIICIOBAHUS BEIIECCTB
U U3YUYEHUS XUMUYECKUX  pEaKIui;  yMEHHE  UCIOJIb30BaTh  MOJEIH JUIsl OOBSICHEHUS CTPOCHHS aTOMOB U
MOJIEKY

13 0 cdepax npodeccruoHANIbHON NEATENbHOCTH, CBSI3aHHBIX C XUMHUEH U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH

Ha JIOCTH)KEHUSAX XMMUYECKOIN HayKH, YTO MO3BOJIUT 00YUarOIUMCsI pacCcMaTpUBaTh XUMHIO Kak cepy cBoei Oyayei
npodecCHOHATIBHOM IEATETbHOCTH U CAENaTh OCO3HAHHBIM BBIOOP XMMUHU KaK MPOGHIBHOTO MpeaAMeTa IpHu Mepexoe
Ha YpPOBEHb CpeHero o0miero o0pa3oBaHus

2 Bnanenne cucreMod XHMHYECKHX 3HAHUM U YMCHUC IIPUMCHATH CUCTEMY XUMHUUCCKHUX 3HaHPII>i, KOTOpasa
BKJIIOYacCT:
2.1 BaKHEHIIINE XUMHUYECKHE TOHATHS: XUMAYECKH 9JICMCHT, aTOM, MOJICKYJIa, BEIIECTBO, ITPOCTOC U CIIOKHOC BCUICCTBO,

OIHOpOJHAA U HCOAHOPOAHAsA CMECh, OTHOCHUTCJIbHBIC ATOMHAA U MOJICKYJIIpHAs MAaCChl, KOJIMYECTBO BCUICCTBA, MOJIb,
MOJIApHAsA Macca, MOJ'IHpHBIfI OG’BCM, OKCHJ, KHCJIOTA, OCHOBAHHC, COJIb (CpCI[HSISI), XUMHYCCKaAa

peaKknus, pC€akuu COCAUHCHU, PpCAKIUHN PA3JIOKCHUSA, PCAKIIUN 3aMCIICHUA, PCAKIINU O6MCHa, TEIIOBOM 3(1)(1)CKT
pCaKknuu, 3K30- U SHAOTCPMHUYCCKUC pCAaKIUU, paCTBOP, MaCCOBaA JOJISI XUMHUYCCKOI'O 3JIEMCHTA B COCAUHCHUN, MACCOBAad
AO0JIA U MPOUCHTHAA KOHICHTPALUA BEIICCTBA B PACTBOPE, AAPO aTOMA, BHCKTPOHHLIﬁ clioit aToMa, aTOMHast Op6I/ITaJ'IL,




paauyc aToMa, BAJICHTHOCTD, CTEIIEHb OKMCIICHHS, XUMUYECKas CBSI3b, 3NEKTPOOTPULATEBHOCTD, IIOJISIPHAs
U HETIOJISIpHAsl KOBAJIEHTHAs! CBSA3b, HMOHHAS CBSI3b, METAJUINYECKAs CBSI3b, KpUCTAJNIMUECKAs! pelleTKa (AaTOMHas, HOHHas,
MeTaJlJIn4ecKasi, MOJIEKYJIIpHasi), UOH, KATUOH, aHUOH, JIEKTPOJIUT U HENEKTPOJIUT, MIEKTPOJIUTHUECKAs AUCCOLHALIMS,
peakuuyu HOHHOTO 0OMEHa, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu, OKHUCJIMTENb M BOCCTAaHOBUTEIID,
OKHCJIEHHE U BOCCTAHOBJICHUE, 3JIEKTPOJIN3, XMMUYECKOE paBHOBECHE, 0OpaTHMbIe 1 HEOOPATHUMBbIE PEaKIUU, CKOPOCTh
XUMUYECKOH peakuuu, karanusarop, [IJIK, koppo3us MeTaiios, CIuiaBbl

2.2 OCHOBOITOJIATalOIME 3aKOHbI XMMHH: 3aKOH COXpPAaHEHHMsS Macchl, nepuomuueckuil 3akoH J[.JMI. MenneneeBa, 3aKkoH
IIOCTOSIHCTBA COCTaBa, 3aKOH ABOraapo

2.3 TeOpuun XUMUH: ATOMHO-MOJIEKYJISIpHAs Teopwus, TEOpHUs IEKTPOIUTHUECKON AUCCOLUALIMU

3 Brnanenue ocHOBaMy XMMHUYECKOM IPaMOTHOCTH, BKIIFOYAKOLIEH:

3.1 yMEHHE MPaBUIIHLHO UCIIOIb30BATh H3yUEHHBIE BEIIECTBA U MAaTEpUabl (B TOM YUCIIE MUHEPAIIbHBIE YI0OPEHUS, METAILIbI
U CILJIaBBL, MPOAYKTHI IEPEepabOTKU NMPUPOAHBIX UICTOYHHKOB YTIEBOIOPOAOB (YIS, MPUPOAHOrO raza, HeQTu) B OBITY,
CEJIbCKOM XO3SIICTBE, HA MMPOU3BOJICTBE U MOHUMAHUE 3HAYEHUS KUPOB, OCIKOB, YIIEBOIOB ISl OPraHU3Ma YellOBEKa;
YMEHHE MPOTHO3UPOBATH BIHUSHUE BEIIECTB U XMMHUYECKHUX IPOIIECCOB HA OPraHMW3M 4YEJIOBEKa U OKPYKAIOIIYIO
MIPUPOIHYIO CPEIy

3.2 YMEHHE WHTEIPUPOBATh XMMUYECKUE 3HAHUS CO 3HAHUSAMH JIPYTHX yU4eOHBIX MPEAMETOB

3.3 HaJIW4ue OombITa paboThl C pPa3NIUYHBIMU HMCTOUYHHKAMHM HH(POpPMAIMK TO XWMUHU (HAy4dyHas U HAYYHO-TIOMYJISpHAs
JuTepaTypa, CJIOBapH, CIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4 yMeHHe 00bEKTHUBHO OIEHUBATh MH(POPMAIIMIO O BEIIECTBAX, UX MPEBPAIEHUIX U MPAKTHUYECKOM MPUMEHEHUN U YMEHHE
MCIOJIb30BAaTh €€ JIJIS pellieHus y41eOHO-TI03HAaBAaTeIbHBIX 3a/1a4

4 Brnanenue ocHoBaMM TOHSTHHWHOTO amnmapara W CHMBOJIMUECKOTO SI3bIKa XUMHUHU JUIsI COCTaBlieHUs (Qopmy
HEOPraHMYECKUX BEIIECTB, YPaBHEHHN XUMHYECKHX peakilMii; ocHoBaMU xumuueckoil HomeHkaatypsl (IUPAC u
TPUBUAIBHOM)

5 YMeHne OOBSICHATH CBSA3h TOJIOKEHHS dJieMeHTa B llepronnyueckoil CUCTEME C YHCIOBBIMH XapaKTEPUCTHUKAMH
CTPOCHHUSI aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB W 3apsj sijpa, 00IIee YhCIo AJIEKTPOHOB), pacipeneiieHueM
3JIEKTPOHOB T10 YHEPTETUYECKUM YPOBHIM aTOMOB MEPBBIX TPEX MEPHOJIOB, KATUs U KAJTbIIH

6 [IpencraBneHrie O TEPUOAWYECKON 3aBHUCMMOCTH CBOMCTB XMMHUYECKHMX OJJIEMEHTOB  (paamyc  aToma,

AIEKTPOOTPHUIIATEIHFHOCTD), MPOCTHIX U CIOXKHBIX BEIIECTB OT MOJIOKEHUs d7IeMeHTOB B [lepronnueckoii cucteme (B




MaJIbIX MIEPUOJIaX ¥ TIIaBHBIX TOJATPYTIAx ) U 3JIEKTPOHHOTO CTPOCHHSI aTOMa
7 YMeHue Ki1accu(puImpoBars:
7.1 XUMHYCECKHUE JIEMEHTHI
1.2 HEOPraHWYECKHUE BEIIECTBA
7.3 XUMUYECKHUE PEAKIIUU
8 YMeHHe onpenesTh:
8.1 BaJICHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHX DJIEMEHTOB, 3apsij HOHA
8.2 BHJI XHMMHYECKOM CBS3U W THI  KPUCTAUTMYCCKOMN CTPYKTYPBI B COSMHCHHSIX
8.3 XapakTep CpeJibl B BOJHBIX pACTBOPaxX BenlecTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTEND U BOCCTAHOBUTEND
9 YMeHHe XapaKTepru30BaTh GU3HUECKHE U XMMHUYECKHE CBOMCTRA!
9.1 MIPOCTBIX BEHIECTB (KUCIOPO, 030H, BOJOPO, rpadur, anmma3, KpeMHUH, a30T, pochop, cepa, Xop, HATPU, KAITUH,
MarHui, KaJblui, A TFOMUHHAM, KEJIE30)
9.2 CJIOKHBIX BEIIECTB, B TOM YHCJIC MX BOJHBIX PACTBOPOB (BOJA, aMMHUAK, XJIOPOBOAOPO, CEPOBOIOPOI, OKCHIBI U
ruapokcupl metauioB | — A rpynn, amomunus, meau (I1), nwmuka, »xenesa (11w 1), okcuast yraepona (11 u
IV), xpemuust (1V), azora u dpocdopa (111 u V), cepsr (IV u VI), ceprucrasi, cepHasi, a30TucTas1, a30THas1, GpochopHasi,
yToJIbHasI, KpEMHHUEBAsT KHCIIOTA U X COJIH)

9.3 MPOTHO3UPOBATH u XapakTepHU30BaTh CBOICTBa BEILIECTB B 3aBUCMMOCTH OT HX COCTaBa M CTPOCHHS,
NPUMEHEHUE BEUIECTB B 3aBUCHMOCTH OT HMX CBOWMCTB, BO3MOXHOCTh MPOTEKAHUS XMUMHUYECKUX MpPEBpAlICHUNA B
Pa3IMYHBIX YCIOBUAX

10 YMeHue COCTaBISITh MOJNEKYJISPHBIE M HOHHBIE YPAaBHEHUS PEAKI[Hil, B TOM YHUCIIE:
10.1 peakiuii HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUIA
10.3 WJLTIOCTPUPYIOTIX XUMHYECKHE CBOWCTBA  W3yUYEHHBIX KJIacCOB (TPYII) HEOPTaHMYECKHUX BEIIECTB
104 MOATBEPIKIAIOIIUX TE€HETHYECKYIO B3aMOCBS3b MEKIY HUMH

11 YMeHue BHIUUCIATH (TPOBOJUTH PACUETHI):
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OTHOCUTCIIbHYIO MOJICKYJISIPHYIO U MOJEIPHYIO MaccChI BCHICCTB, MACCOBYIO OO0 XUMHNYECKOI'O
9JICMCHTA B COCIMHCHHUHU

11.2 MacCOBYIO JIOJIIO BEIIIECTBA B PacTBOPE,
11.3 KOJIMUYECTBO BEIIECTBA U €r0 Maccy, 00beM ra30B
11.4 10 ypaBHEHUAM XMMUYECKUX PEAKIMA M HAXOJUTh KOJWYECTBO BEIIECTBA, 00BEM U MacCy peareHTOB WIH
MPOAYKTOB PEAKIHH
12 Bianenue (3HaHue OCHOB):
12.1 OCHOBHBIMHM METOJJaMU HAay4YHOTO M03HaHUs (Ha0JI0/IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOACIMPOBAHNE) MIPU N3YUEHUU
BEIIECTB 1 XMMHUYECKUX SBJICHUH; yMeHHEe CQOpPMYyIHpOBaTh NPOOIEMYy U MPEUIOKUTH IIyTH €€ PEIIeHUs
12.2 OezomacHOM  pabOThl C XMMHUYECKHUMHU BEILIECTBAMH,  XUMHUYECKOH MOCYA0H U 1a00paTOpHbIM
o0opyaoBaHHEM
12.3 MpaBHUIIaMU OE€301IACHOTO OOPAIICHNS C BEIIECTBAMH, UCTIOJIb3YEMBIMHU B ITOBCEHEBHOM KU3HU, TPABUIIAMU TIOBEJICHUS B
HeNsAX cOepekeHUsT 3/I0POBbS M OKPYKAIOWIEH NMPUPOIHONW Cpebl; MOHWMaHHE Bpena (OMAacHOCTH) BO3JCHCTBUS Ha
KUBBIE OPTaHU3MBI OIIPEEIICHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS U MTPEJOTBPALICHUS UX BPEITHOTO BO3ACHCTBUS
13 Hannuue npakTHUeCKUX HABBIKOB IUIAHUPOBAHMS M OCYILECTBIICHUS CIEIYIOIINX XMMUYECKHX 3KCIIEPUMEHTOB:
13.1 U3yYeHHe W ONHcaHue (U3NIECKUX CBOWCTB BEINECTB; O3HAKOMIICHHWE C (PU3UYECKUMHU M XUMHUYECKUMH SBICHUSIMU,
OTIBITHI, WIUTIOCTPUPYIOIINE TPU3HAKY TPOTEKAHUS XUMUYECKUX PEAKIIHI
13.2 W3y4YeHHe CIIOCOOO0B pa3IeICHHs cMecei
13.3 NOJTyYeHHE KHCIOPOa i M3yUSHHE €r0 CBOMCTB; MOJTyueHHE BOJAOPOAA U U3YYEHUE €T0 CBOMCTB; IMOIYYEHUE YTIIEKHUCIIOTO
ra3a M U3y4eHHe ero CBOMCTB; IMOJIydeHIEe aMMHaKa U U3yUeHHEe ero CBOICTB
13.4 HPUTOTOBJICHNE pacTBOpOB C  OmpeneneHHON MaccoBOM  J10Jiel paCTBOPEHHOT'O BEIECTBA
135 IIPUMEHEHNE UHIUKaTOPOB (makmyeca, MeTwIopawka U (eHondTanenHa) Ui OIpeeTeHus
XapakTepa Cpe/ibl B pacTBOpax KHCJIOT M LIeoYei
13.6 WCCIIEIOBAaHHUE W OMHCAHNE CBOMCTB HEOPTaHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB; M3YYECHHE B3aUMOICHCTBHS KHCIIOT C

METaJllaMHd, OKCHAaMKW MCETAJIOB, PACTBOPUMBIMH W HEPACTBOPMMBIMU OCHOBAHUAMH, COJISIMU, IIOJTYYCHHC
HCPAaCTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHEC OAHOI'0 MCETalllla APYIrUM U3 PAaCTBOPaA COJIM; HCCICIOBAHHUC aM(bOTCpHBIX




CBOWMCTB THJPOKCHJIOB aTIOMUHHUS H IIMHKA
13.7 pelIeHne YKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM: « OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCIUHEHHID»;
«DNeKTPONUTHICCKAs TUCCOIMAINSy; «BakHelmme HeMeTalibl M WX COCAMHEHUS;
«Baxkneiye MeTasIbl M KX COEIUHEHUSD)

13.8 XUMHUYECKHE SKCIICPUMEHTBI, WLTIOCTPUPYIOIINE MPU3HAKK MMPOTEKAHUS PEAKIMi HOHHOrO OOMEHAa; KayeCTBCHHBIC
peaKIuy Ha MPUCYTCTBYIOIIME B BOJHBIX PAacTBOpPax MOHBI: XJIOPHUI-, OpOMHI-, HOAHI-, CyJbdat-, pocdar-, kapOoHAT-,
CUJIMKAT-aHUOHBI, THIPOKCH/I-MOHBI, KATHOHBI aMMOHHMS, MarHUs, KaJIbIIH, ATFOMUHUS, JKerne3a (2+) u xkenesa (3+), menu
(2+), nuHKa

14 VYMeHnue:

14.1 NPEJCTaBIIATh PE3yJIbTaThl JKCHEPUMEHTa B (OPME BBIBOJIOB, JOKA3aTENbCTB, T'PAQUKOB W TAOJMII M BBISBIATH
SMITUPHYECKHE 3aKOHOMEPHOCTH

14.2 YCTaHABJIMBATh CBS3H MEXY PEATbHO HAOIIONACMBIMH XMUMUYECKUMHU SIBJICHUSMHU M TPOIECCAMU, MPOUCXOMISIIUMH B
MaKpO- ¥ MEKPOMHPE, 00BACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB

OIIEHOYHBIE U METOJIWYECKHUE MATEPHAJIbI OCHOBHOM OBPA3OBATEJBHON ITPOTPAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Texkymuii KOHTPOJIb yCieBaeMOCTH U mpoMekyTouHoi atTectauud B MAOY COI Ne48 r. TromeHu NpoBOIUTCS B COOTBETCTBUH C MOJIOKEHUEM O
(dbopMax, MepUOJUYHOCTH, MOPSIKE TEKYLIETO KOHTPOJIS YCIEBAEMOCTH M MPOMEXYTOUYHOM aTTecTallMi 00y4aroluxcs, pa3MeleHHOM Ha
opunmanbHOM caiite oopazoBartenbHoil opranumzainn MAOY COLI Ne 48 r. Tromenu (48.tyumenschool.ru)

Texymuii KOHTPOJIb IPOBOAMUTCS: B BUJE TECTUPOBAHUS, MMCbMEHHON MPOBEPOYHON pabOThI, CAMOCTOSATENBHON PabOThI, MPAKTUUECKOW pabOTHI,

YCTHOT'O OIpoca.

B taGnuiie mpencTaBiieHbl OIIEHOYHBIE CPEACTBA (OIIEHOYHBIE MaTepUaIbl), TPUMEHSIEMBIE B PAMKaX TEKYIIETO KOHTPOJIA.

Knacc/ [TepedeHb UCTIOIB3YEMBIX OLIEHOYHBIX CPE/ICTB [TepedyeHp UCTIONB3YEMBIX METOIMYECKUX MAaTEPHAIOB
IIporpamma (oueHouHsix Matepuanos)/ KUMebl
Pa6ouas 1. Caiit ®enepaibHOTO HHCTHTYTA MEJArOTHIECKUX 1. Xumus. Tematuaeckuii KOHTPOIH 8-9 kimaccel / A.A. KaBepuna,
n3Mepenuit: https:/fipi.ru/ I''H Momuanosa, M.I". Caactuna. — M. : M3narenncTBo
ImporpamMmma. «HarmonansHoe 00pa3oBanuey, 2022



http://48.tyumenschool.ru/
https://fipi.ru/

Xumus 8-9
KJIACCHI.

2. Tpenaxep mns noaroroBku k OI'D o xumum
https://chemege.ru/zadaniya-oge-ximiya/

2. JNooporun 1. FO. OcoGeHHOCTH COMEPIKAHUS U OPTaHU3aI[M1
aKcTiepuMeHTanbHOM yactu ' MA 1o xuMun. MeTonnuecKkuid
eXerogHuk Xumudeckoro ¢akynsrera MI'Y umenu M. B.
JlomonocoRa (mmox o6mr. pes. npod. Jlncnukuna). MocKoOBCKUi
rocyJapcTBeHHbIl yHUBEpcuTeT uMeHu M. B. JlomoHOCOBa,
Xumnueckuii pakynsrer. Tom 16. 2020,

3. IMuuyruna I'.B. CuryanuoHHble 3a1aHus 110 XUMUH. 8 - 11
knaccel.- M.:BAKO, 2020




