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COCTABUTEJIb:

OHCKYVYJIb BAJIEHTUHA 'EHHAJZIBEBHA
YUUTEJIb XUMHNN

[NEPBAA KBAJIMOUKALIMOHHAA KATET'OPUA
IIEJATOTUYECKUM CTAX — 29 JIET

MNOACHUTEJIbHAS 3ATIINCKA
HopmaTuBHbBIE T0KYMEHTDI, PerJaMeHTHPYIOIIHE AesITebHOCT YYUTest

1. ®enepanbublii 3ak0H OT 29.12.2012 Ne 275—®D3 «O6 obpazoBanuu B Poccuiickoit denepanumy.

2. Vka3 npe3unenta Poccuiickoit @enepamuu ot 21.07.2020 Ne474 «O HaMOHAIBHBIX LENISIX PAa3BUTHS
Poccuiickoit ®eaeparuu Ha nepuo 10 2050 rogay.

3. Ilacmopt HaumonHampHOro mnpoekta «OOpa3oBaHue», yTBepxkleH mnpesuauymoM CoBera mnpu
[Ipesunente Poccuiickoin Penepanyii MO CTPATETMYECKOMY Pa3BUTHIO W HAMOHAIBHBIM ITPOEKTAM
(mpoTtokon Ne 16 ot 24.12.2018).

4. Tlpukaz MunuctepctBa npocBenieHus: Poccuiickoit ®@eneparnun ot 51.05.2021 roma Ne 287 «O6
yTBEpKJAeHHE (eepaqbHOr0 TOCYJapCTBEHHOr0 00pa30BaTENbHOIO CTAaHJapTa OCHOBHOTO OOIIEro
00pazoBaHUM.

5. Tlpukaz MwunuctepcTBa npocsemenns: Poccuiickoir ®eneparun ot 22.05.2021 roga Ne 115 «O6
YTBEPKICHHUE MOPSJIKa OpPraHU3al[MH U OCYIIECTBIIEHUS 00pa30BaTEIbHON IEATEIHHOCTH MO OCHOBHBIM
00111600pa3oBaTEIBHBIM ITPOTPaMMaM - 00pa30BaTEIbLHBIM ITPOrpaMMaM HA4aJIbHOTO OOIIET0, OCHOBHOTO
00111ero 1 cpeaHero o0Iero 00pa3oBaHUs».

6. denepanpHas oOpa3oBaTellbHas TporpaMma OCHOBHOTO 00miero oOpazoBaHus  (yTBEpKIEHA
npukazom Munnpocsemerus Poccuu ot 18.05.2023 mox Ne 370), onoOpena pemienueM  genepanbHOTo
y4eOHO— METOJAMYECKOro 00beIMHEHHUS 10 001eMy oopazoBanuto (mpotokoi Ne 1/23 ot 14.04.2023) -
https://fgosreestr.ru/

7. llpumepHas mporpaMma BOCIHMTaHUA, 0JJ00peHa pelieHueM (eaepanbHOro yueOHO- METOAUYECKOTO
o0beuHeHus 1o oobmemMy oopazoBanuio (mpotoko Ne 2/20 ot 02.06.2020).

8. ®enepanbHas paboyasi mporpaMMa OCHOBHOTO 001ero oopa3zoBanus. Xumus (60a30BbIi YPOBEHB) IS
8-9 kimaccoB 001eoOpazoBaTeNbHBIX yupekaeHuii, Mocksa, 2023.

[IporpamMma mo XMMHH Ha YpOBHE OCHOBHOTO 00IIIEro 00pa30BaHus COCTaBIIeHA HA OCHOBE TpeOOBaHMIA
K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IEro oO0pa3oBaHUS,
npenactaBieHHbIX B DI'OC OOO, a Takxke Ha OCHOBE (enepalibHOl paboyeil mporpaMmbl BOCIUTAHUS U C
y4€TOM KOHIICTIIIMH MPENoJaBaHusi yd4eOHOro npeaMera «XHUMHUsS» B 00pa30BaTEIbHBIX OPraHU3AIMIX
Poccuiickon @enepanun.

[IporpaMmma mo xuMuu AaéT MpeACTaBlIEHUE O IENsIX, OOImeld crpaTerud OOy4eHHs, BOCIUTAHUS U
pa3BUTHUS OOYYAIOIIUXCSI CPEACTBAMHU y4EOHOTO MpeIMeTa, YCTaHABJIMBAET 00s3aTelbHOE MpeIMETHOE
coJiep’KaHue, MpeaycMaTpuBaeT paclpeieieHne ero mo KiaccaMm M CTPYKTYpPHpOBaHUE MO paslienaM U
TeMaM TpOTpaMMbl [0 XHMHH, OTpEIeNseT KOJIWYECTBEHHbIE M KayeCTBEHHBIE XapaKTEPUCTHKHU
COJIep’KaHUs, PEKOMEHIYEMYIO TMOCIEI0BATENbHOCTh H3YYCHHS] XUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JTOTUKU y4eOHOTO MpoIiecca, BO3PACTHBIX OCOOEHHOCTEH O0O0yJarormxcs,
oTpesieNisieT BO3MOKHOCTH MpeaMeTa Al pealu3alui TpeOOBaHUIl K pe3yibTaTaM OCBOCHHSI OCHOBHOM
0o0pa3oBaTeNbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHHs, a Takke TpeOOBaHUI K
pe3ynbraTaM oOyueHUss XMMHHM Ha YpPOBHE IleJied W3ydeHHUs MpeaMeTa M OCHOBHBIX BHJOB y4eOHO-
MO3HABATEIHHOMN JAEATEIHLHOCTH 00yYAIOIeTOCs TI0 OCBOSHUIO YYEOHOTO COepKAHMSL.
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3HaHWE XUMHH CIYKUT OCHOBOW uis (OPMUPOBAHHS MHUPOBO33PEHUS OOYYAIOMIErocs, €ro
MPEJICTABJICHAA O MAaTePUAIILHOM EIWHCTBE MHpA, BAXHYIO POJIb UTparoT (GopMHpyeMble XUMHEH
MIPEJICTaBJICHHS O B3AaMMOIPEBPAIICHUSIX YHEPTUU U 00 IBOIOIMH BEIIECTB B MIPUPOJIC, O IMYTSAX PEIICHHUS
rII00ATBHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, YHEPIETHUECKOH, IMUIIEBON U
9KOJIOTMYECKOM 0€301acHOCTH, IPoOIIeM 3paBOOXPAHEHUS.

N3zyuenune xumuu:

CIIOCOOCTBYET peanu3aliii BO3MOXKHOCTEH ISl cCaMOpa3BUTHS U (POPMUPOBAHUS KYJIBTYPHI JIMYHOCTH,
e€ o0mreii 1 GyHKIIMOHATBLHOU TPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YJaroNIuXcsi, HABBIKOB MX
CaMOCTOSITCJIbHOM y4e€OHOM JIESATENIbHOCTH, OJKCIEPUMEHTAJIbHBIX W HCCJIEI0BATEILCKUX YMEHUH,
HEOOXOMMBIX KaK B TOBCETHEBHOM KU3HU, TaK U B MPO(HECCUOHATBLHOM IeATeTbHOCTH;

3HAKOMHUT CO CHENU(PHUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBHI IIEJIOCTHOTO B3TJIsAa Ha
€IMHCTBO TPUPOJABI U UYEJIOBEKAa, SBJISICTCS OTBETCTBEHHBIM ASTarioM B (OPMHPOBAHUU €CTECTBEHHO--
Hay4YHOU IPaMOTHOCTH OOYJarOIINXCS;

crocoOCTBYeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MIPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTUUYECKOE 00pa30BaHKe 00yUJarouXcsl.

Jlanuble HampaBiieHHs] B OOy4eHWH XMMHHU OOECMEYMBAIOTCS CHEHU(GUKON CoAep)KaHUus ydeOHOTO
MpeaAMETa, KOTOPBINA SBJISICTCS MEIaroTHYECKd aJanTHPOBAaHHBIM OTPAKEHHEM 0a30BOM HAYKHM XMMHH Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIET0 00pa30BaHUsI OPUECHTUPOBAH HA OCBOCHUE 00YJArOIITUMUCS
CHUCTEMBI TIEPBOHAYAIBHBIX TOHITHI XUMHUH, OCHOB HEOPTaHWYECKOW XMMHH W HEKOTOPBIX OTIEIHHBIX
3HAYUMBIX TOHATUN OPraHUYECKON XUMUHU.

CtpykTypa coaepkaHusl IPOrpaMMBbl 10 XUMUU cHOpMUpOBaHA HA OCHOBE CHCTEMHOTO MOAX0/a K €&
n3yueHuro. ConepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI MOHATUN O XMMHYECKOM 3JIEMEHTE W BEIECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKOH peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTraHHU30BaHbI 110 MPUHIIMITY
MIOCJIE0BATEIBHOTO PA3BUTHS 3HAHWN Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akoHa J[. . MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMHHU;

— YYEHHUs O CTPOCHUU aTOMa U XUMHYECKOU CBS3H;

— IPEJCTaBICHUN 00 3MEKTPOIUTHUECKON AUCCOIMAIIMM BEIECTB B PaCTBOPAX.

Teopernueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKM IOJYYEHHBIX M OCMBICICHHBIX
(akTOB, Pa3BUBAIOTCSA MOCJIEIOBATENILHO OT OJHOTO YPOBHS K JPYroMy, BBITIOJHSAA (QYHKIIUU 00BICHEHUS
U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHHS U IMOIY4EHUS
M3y4aeMbIX BEILIECTB.

OcBoeHmne mporpaMmbl MO XUMHUU CHOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O XUMHUYECKOUN
COCTaBJISIIOLLEH HAYyYHOM KAPTUHBI MUpPA B JIOTHUKE €€ CUCTEMHOI MPUPO/Ibl, IEHHOCTHOIO OTHOILIEHHUS K
Hay4dHOMY 3HAaHHUIO M METOJaM IO3HAaHMsS B Hayke. M3ydyeHHe XUMHUU MPOUCXOAUT C IPUBICYECHUEM
3HaHWUN U3 paHee W3YYEeHHBIX Y4eOHBIX MmpeaMeToB: «Oxpyxaromuid Mupy», «buonorus. 5-7 kmacce» u
«Dusuka. 7 Kiace».

[Ipn u3ydeHHH XUMHUH MPOUCXOAUT (HOPMUPOBAHKE 3HAHUNA OCHOB XMMHUYECKOW HAayKH Kak 0OIacTH
COBPEMEHHOT0 €CTECTBO3HAHMUS, MPAKTUUECKON JIEATEIbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KYNbTYphl. 3amada y4eOHOTO MpeaMeTra COCTOUT B (DOPMUPOBAHMM CHCTEMBI XUMUYECKUX
3HAHUA — B@KHEHIMX (AKTOB, TOHITHUN, 3aKOHOB U TEOPETUUYECKUX TOJOXKEHUH, IOCTYIHBIX
00001IeHNT MHPOBO33PEHUECKOTO XapakTepa, S3blka HAyKH, B MPUOOIIEHUWH K HAYYHBIM METOJaM
MO3HAHUS TPU H3YYCHUU BEIIECTB W XMMHYECKUX peakuuid, B (GOpMUpPOBAaHHHM U PA3BUTHHU
MO3HABATEIbHBIX YMEHUN M UX MPUMEHEHUHU B yueOHO-TIO3HABATEIHHOUW M y4eOHO-UCCIIEOBATENHCKON
JeSITeNbHOCTH, OCBOCHUH TIPABHII O€30MaCHOTO OOpaIeHHsI C BEIIECTBAMH B TIOBCEAHEBHON KU3HU.

[Ipu u3ydeHnn XMMUHN Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus BaKHOE 3HAUECHUE MPUOOPETH TaKue
LIeJH, KaK:
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— (¢dopMHUpOBaHHE WHTEIUICKTYyalhbHO PA3BUTON JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYJHHYECTBY, CaMOCTOSTEIHHOMY TPUHATHIO PEUICHUH, CIHOCOOHOW amamTHpoBaThCS K OBICTPO
MEHSIOIUMCS YCIIOBUSIM JKU3HH,

— HampaBlIEHHOCTh OOyUYEHUS HA CHCTEMAaTHYECKOE MPHOOIIEeHHE OO0yJaromMXCcsl K CaMOCTOSATEIbHON
MMO3HABATEIPHON JICATEIHHOCTH, HAyYHBIM METOJIaM TO3HAHWMSI, (POPMHUPYIOITUM MOTHBAIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU;

— oOecrie4eHHEe YCIIOBUM, CITOCOOCTBYIONIUX TPUOOPETECHUIO OOYUYAIOIMUMUCS OIBbITa Pa3HOOOpasHOU
JCSITEILHOCTH, TO3HAHUS W CAaMOTIO3HAHMSI, KJIFOUEBBIX HABBIKOB (KITIOYCBBIX KOMIICTCHIIHIA), UMEIOIINX
VHUBEPCATHHOC 3HAUCHUE JIJIS PA3IMYHBIX BHJIOB JICATEIIBHOCTH;

— ¢QopmupoBanue oOmel (YHKIMOHATHHONH M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM 4YHCIE
YMEHHH OOBSCHATH M OIICHUBATH SBIICHUS OKPY)KAIOIIETO MUPA, UCTIONB3YS 3HAHUS U OTIBIT, IOJyICHHBIC
MPU M3YYCHUU XUMUH, MPUMEHSITh WX TPH PEHICHUH MPOOJIeM B MOBCEIHEBHOW JKU3HH U TPYIOBOU
NEeSITENHbHOCTH;

— popmupoBanue y 00ydaronuxcss TYMaHUCTHYCCKUX OTHOIIICHUH, TOHMMAHUS IICHHOCTH XHMHYECKUAX
3HAHUN JUIsL BBIPAOOTKHU HKOJIOTMYECKH 11€1€CO000pa3HOro MOBEJAECHMS B ObITY U TPYIOBOM AEATEILHOCTH B
LETISIX COXPAHEHHS CBOETO 3/I0POBhS M OKPYKAIOIIEH TPUPOTHON Cpebl;

—pa3BUTHE MOTHBALMUA K OOYYEHHIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO M CAMOBOCITUTAHHWIO HA OCHOBE
YCBOEHHUS OOMICUYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Tipoduis u
HaIpaBJIEHHOCTH JaJbHEUIIEro 00y4IeHHUS.

OO0miee uucIO YacoB, OTBEACHHBIX MJIA M3YyYEHHUs] XHMHUHM HAa YPOBHE OCHOBHOTO OOIIEro
obOpasoBanusi, coctaBisieT 136 dacoB: B 8 kiacce — 68 gacoB (2 yaca B Heleno), B 9 kimacce — 68 gacos (2
gaca B HEJIEINIO).

Jlannast pabouast mporpamma paccuntana Ha 170 yueOHbIX wacoB. B 8 kmacce 102 waca: 3 waca B
Henmenmro: (2 Yaca M3 pacyeTa 4YacoB YKa3aHHBIX B basucHoM ydyeOHOM IwiaHe oOpa30oBaTelbHBIX
YUpEXKJIEHUHN JJIs U3YYEHHUs] XUMUU B OCHOBHOM IIKoJie + | Yac W3 MIKOJIBHOTO KOMIOHEHTa y4eOHOIO
mraHa MAOY COIII Ne 40 r. Tomcka) u 68 yacoB B 9 kimacce: 2 yaca B Heaemo. JlanHas pabGouas
MporpaMMa COCTaBJICHa Ha OCHOBE (hefiepalibHOM pabodeil MporpaMMbl OCHOBHOTO 00IIer0 0Opa3oBaHUs
1o xumuH (0a30BBIN YPOBEHB) TS 8-9 Ki1accoB 00I1e00pa3oBaTeIbHBIX yupexacHui, 2023.

B cBs3u ¢ Tem, uro nanHasi paboyuas mporpaMma paccuuTaHa Ha M3ydeHHE Kypca XUMUU B KOJIMYECTBE
3 dgacoB B Hegemo, 102 gaca B rog B 8 Kilacce M 2 yaca B Hejelnro, 68 wacoB B rojg B 9 kiacce, B
(dbenepanbHy0 paboyyro MporpaMMy Kypca XUMHH 0a30BBIA YPOBEHB (2 Yaca B HE/IEI0) ObUIM BHECEHBI
M3MEHEHHUs, a MIMEHHO ObUIH J0OaBIeHBI Yachl Ha OoJiee MoaApoOHOe n3yueHue TeM Kypca 8 Kiiacca, TaKxKe
Ha MOBTOPEHUE U 0000IIECHNE MTOTYyYeHHBIX 3HAaHUHN, U pellleHne PaCYETHBIX 3a]1au:

1. B Pazgen 1. «IlepBoHavanbHbie Xumudeckue moHsATUs» (20 yacoB) mobaBieHo 5 vacoB. Utoro 25
gacoB, a UMeHHO: 1.1 «Xumus — BakHass 00JacTb €CTECTBO3HAHMUS U MPAKTHUECKON NEATEIBHOCTH
yesjoBeka» S yacoB + 3 yaca, Bcero 8 yacoB; 1.2 «BemecTBa U XuMu4eckue peakiuu» 15 yacos + 2 yaca,
Bcero 17 4acos.

B Pasnen 2. «BaxHelimue mpeacTaBUTENM HeopraHuyeckux BemiecTB» (30 yvacoB) moOaBieHO 16
gacoB. Mtoro 46 vacoB, a umenHo: 2.1 «Bozayx. Kucnopon. Ilonsitue 06 okcugax» 6 yacoB + 1 yac,
Bcero 7 4acos; 2.2 «Bogopon. Ilonstue o kucnorax u coysix» 8§ yacoB + 8 vacos, Bcero 16 yacos; 2.3
«Bopa. PactBopsl. [lonstue 06 ocHOBaHUAX» 5 4acoB + 4 yaca, Bcero 9 yacos; 2.4 «OCHOBHBIE KJIacChl
HEOpraHuueckux coeanHeHui» 11 gyacos + 3 vaca, Bcero 14 vacos.

B Pazgen 3. «llepuogmueckuii 3akoH u Ilepuonnueckas cucreMa XMMHYECKMX 37eMeHToB J[.U.
MenneneeBa. CTpoeHne aroma. Xumuueckast cBsi3b. OKUCIUTEIHHO-BOCCTAHOBHUTEIbHBIE peakium» (15
qyacoB) fo0asieHo 11 wacos. Htoro 26 yacos, a umenHo: 3.1 «Ilepuoauueckuii 3akoH u [leproanueckas
cucteMa xumuueckux anemeHToB [[. . MenneneeBa. Ctpoenue aroma» 7 yacoB + 7 ydacoB, Bcero 14
4yacoB; 3.2 « XumMuyeckas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKn» § yacoB + 4 yaca, BCEro
12 gacos.
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COIJEP KAHUE OBYUYEHUA

8 KVIACC

IlepBoHaYa/IbHBIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4eJIOBeKa. XHMMHUS B CHCTEME HaykK. Tena W BewlecTBa.
dusnueckrue CBOMCTBA BEHIECCTB. ArperaTrHoe cocTosiHue BemiecTB. [loHsTHe 0 MeTonax IO3HAHWS B
xumun. Yucrteie BeniecTBa U cmecu. CriocoObl pa3zesieHusi CMecei.

ATOMBI M MOJIEKYJIBl. XHUMHUYECKHE 5JeMEHTbl. CHMBOJIBI XHMHUUYECKHX JJIEMEHTOB. lIpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuyeckas ¢opmyiia. BaJeHTHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BemiecTB. OTHOcHTeNnbHass aTomHas Macca. OTHOCUTENbHAsE MOJIEKyJspHas wmacca. MaccoBast a0Js
XUMHUYECKOTO AJIEMEHTA B COCTUHECHHH.

KomnuectBo BemectBa. Mosab. MonsipHass macca. B3auMoOcCBSI3p  KOJWYECTBa, MacChl M YHCIIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHHI.

dusnyeckre U XMMHYECKHE SIBJICHUS. XUMUYECKas Peakius 1 €€ Mpu3HaKku. 3aKOH COXPAHEHUSI MacChl
BeIIeCTB. XUMHUECKHE ypaBHeHUs. Kiaccuukaims XuMUUECKUX peakIuil (COeTUHEHUs, Pa3IoKEeHUS,
3aMernieHus, 0OMeHa).

Xumuueckuil IKCnepumenm:

3HAKOMCTBO C XMUMHYECKOW TOCYIOH, paBuiIaMu paboThl B JTa0OpaTOpuu U MpuéMaMu OOparieHus ¢
1a00paTOPHBIM 000PYIOBAHUEM, H3YUEHNE U ONMCAaHNE (PU3UIECKUX CBOMCTB 00pa3IlOB HEOPTAaHUIESCKUX
BeIeCTB, HaOMOAeHUEe (U3NYecKuX (TJIaBJIE€HHE BOCKA, TasHUE JIbJa, PACTHPAHHE caxapa B CTYIIKE,
KUIICHUE W KOHACHCAIMS BOJBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAIMBAHUE METHOW MPOBOJIOKH,
B3aUMO/JICHICTBUE MeJla C KHCIOTOHN) SIBJICHUM, HaONIOJEHWE W OINHCAaHWE IPU3HAKOB MPOTEKaHUs
XUMUYECKUX peakuuil (pa3ioKeHue caxapa, B3aUMOJICHCTBHE CEPHOW KHCIIOTHI C XJIOPHAOM Oapwus,
pasnoxenue ruapokcuaa meau (Il) mpu HarpeBaHuM, B3aMMOJICHCTBHE JKeJIe3a ¢ PAaCTBOPOM COJIM MEIH
(I, m3yyenume crocoOOB pasfcicHHS CMECEH: C TMOMOIIbI0 MarHuTa, (HILTPOBAHKWE, BBITAPHUBAHHE,
TUCTUIUTSILMS, XpomaTorpadus, NpoBeIeHHE OUYUCTKH MOBAPEHHOW COJIM, HaOMIOJeHHE U ONMCaHUE
pe3ylbTaTOB MPOBENEHHUS OIBITA, WIUITFOCTPUPYIOLIErO 3aKOH COXPAHEHMS MAacChl, CO3JIaHUE MOJenen
MOJIEKYI (ITapOCTEPKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — snemeHT U npocroe BemiecTBo. Haxoxaenue
KHCIIOpO/ia B pUpojie, GU3NYECKUE U XUMHUECKHUe cBOMcTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue
kuciaopoaa. CrnocoObl TOMydeHHUs KHUCIOpoAa B JabopaTopud W MNpoMbIIUIeHHOCTH. Kpyrosopor
Kucaopoaa B npupoae. O30H — alioTponHas MoAU(UKALHS KUCIOPOa.

TemnoBoil 3¢dexkr xumMuUeckol peaxiu, TEPMOXUMHUYECKUE YpaBHEHHUS, 9K30- U HHAOTEPMUUYECKUE
peakiuu. TomiauBO: yroiab W MeETaH. 3arps3HEHUE BO3/JyXa, YCWICHHE MapHUKOBOro 3QdekTa,
pa3pyllieHre 030HOBOTO CJIOSL.

Bonopon — smemeHT u mpoctoe BemiecTBO. HaxokneHue Bogopoga B mpupoie, (QpU3MUecKue Hu
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOObI MomydeHus. Kucnotel u conu.

MousipHbiii 00BEM ra3oB. PacuéTsl o XUMHUYECKUM ypaBHEHUSIM.

®usnueckue cBoicTBa BoAbl. Bonma kak pactBoputenb. PacTBopsl. HachllieHHbIE M HEHACHIILICHHbBIE
pactBopbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi J0Jig BellecTBa B pPAacTBOpE. XUMHUYECKUE
cBoiicTtBa BoJbl. OcHOBaHudA. Ponb pacTBOpOB B HpHpoAe M B KHU3HM 4YesloBeKa. KpyroBopoT BoJbl B
npupojie. 3arpsi3HeHHe MPUPOIHBIX BOJ. OXpaHa U OUYUCTKA IPUPOAHBIX BOJ.

Knaccudukarus veopranndeckux coequHenunit. Oxcuapl. Knaccudukaius oKCHIOB: cOlIe00pasyroline
(ocHOBHBIE, KHCIOTHBIE, aMPOTEpHBIE) U HecoJeoOpasyronue. HomeHnknatypa okcuuoB. Ousznyeckue u
XUMUYECKHE CBOMCTBA OKCHI0B. [lonydeHnne okcuaos.

OcHoBanwms. Kiaccudukanus ocHOBaHMI: HIENOYM W HEPACTBOPHUMBIE OCHOBaHH. HomeHkmnatypa
ocHOBaHUM. DU3NUEeCKUEe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre oCHOBaHUM.

Kucnotel. Knaccuduxanmst xucnot. Homenknatypa kucinot. dusmdeckne U XUMHUYECKHE CBOICTBA
kucnot. Panx aktuBHoctu metamuioB H. H. bekerosa. [lonmyduenue kucnor.

Conu. Homenknarypa coneil. @usnueckue 1 XuMu4eckue cBoiictsa cosiell. [lonmydenune coseit.
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I'enernueckas cBsA3b MEXAY KlacCcaMU HEOPTraHUYECKUX COEAUHEHUN.

Xumuueckuii IKcnepumenm

KaueCTBEHHOE OIpPEAEICHUE COJEp)KaHus KHUCIOpoJa B  BO3AyXe, I[OJIy4Y€HHE, CcOOMpaHue,
pacro3HaBaHHe ¥ U3yYCHHE CBOWCTB KHCIOPOa, HAOMIOACHNE B3aMMO/ICHCTBUS BELIECTB C KUCIOPOIOM
U yCJOBHS BOSHUKHOBEHMS U IPEKpaleHUs] ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMyu OKCHJIOB U
ONMCAHHWE WX CBOMCTB, MOJy4Y€HHE, COOMpaHHUE, pACIIO3HABAHHWE U H3YYEHHE CBOWCTB BOJOpOJA
(ropenue), B3auMojeiicTBue Bojopoda ¢ okcugom wmeau (ll)  (BO3MOXKHO  HCIOIB30BaHUE
BUJIEOMATEpPUANIOB), Ha0II0IeHnEe 00pa3L0B BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEI0BAHNE OCOOEHHOCTEN
pacTBOpPEHUsl BEILIECTB C Pa3IMYHON pPacTBOPUMOCTBIO, NPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOU
MaccOBOM J10J1el pacCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJbl C METAJUIAMU (HATPUEM U KaJIbLIEM)
(BO3MOXKHO HCIOJB30BaHUE BHAEOMATEPUANIOB), HCCIEAOBaHHE OOpa3l0B HEOPraHMYECKHUX BEIIECTB
Pa3IMyYHbIX KJIACCOB, HAOIOJEHHE U3MEHEHUS OKPACKM MHAMKATOPOB B PAcTBOpax KHUCIOT M ILIEIOYEH,
n3ydeHue B3aumojaeucTBusi okcuma meau (ll) ¢ pacTBopoM cepHO#l KHUCIOTHI, KUCIOT C METaUlaMH,
peakuuil HeHTpaau3aluy, NoJIy4eHNe HEpacCTBOPUMBIX OCHOBAHUM, BEITECHEHHE OJTHOTO METaJlIa IPYyTUM
U3 pacTBOpa COJIM, PELIEHUE IKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxHeilne kiacchl HEOpraHU4eCKUX
COCTMHEHUI.

Ilepuoanyecknii 3akoH u Ilepuoanyeckas cucrema xumuuyeckux jemenTos /I. U. Menaeneesa.
Crpoenne aroMoB. XumMuueckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUH

[lepBbie MOMBITKY KiIaccU(PUKALMK XUMUYECKHUX 3JIeMeHTOB. [oHsATHE O Ipynmax CXOJHBIX 3JIEMEHTOB
(IIenoyHble W IIENOYHO3EMENbHbIE METaJlIbl, TaJOreHbl, HMHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIE
00pa3yroT aM(pOTepHBIE OKCUIBI U THAPOKCHIBI.

[lepnognueckuit 3akoH. Ilepmonmueckass cucrema xmMmuueckux saemeHtoB JI. M. Menneneesa.
Kopotkonepuoanast u jyimaHonepuoHas ¢popmsl [lepronndyeckoil cucTeMbl XUMHUYECKUX I€MEHTOB /1.
N. Menneneea. [lepuonpl u rpynmbl. OU3HUECKUd CMBICT MOPAIKOBOTO HOMEPA, HOMEPOB MEPHOJA U
TPYIIIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTroMHBIX sfep. M3oTombl. DnektpoHbl. CTpoeHHEe JIEKTPOHHBIX 000JI04YeK
atoMoB TmepBeiX 20 xumuueckux dnemeHToB Ilepuommueckoit cucremnl [JI. WM. Mengeneesa.
XapakTepucTUKa XUMHUYECKOrO 3JIEMEHTa 1o ero mnoJjiokeHutro B Ilepumommueckoit cucreme [l M.
Meunneneena.

3aKOHOMEPHOCTH H3MEHEHMsI paauyca aTOMOB XHMHYECKUX DJIEMEHTOB, METAUIMYECKUX U
HEMETAJTTNYECKUX CBOMCTB 0 TpyINIaM U Mepuoiam.

3nauenue [lepuoanueckoro 3akona u [lepuonuyeckoil cucTeMbl XUMUYECKUX IEMEHTOB JUISl Pa3BUTHUS
Hayku U nipakTuku. Jl. 1. MenzaeneeB — yu€Hbl U rpaKJJaHUH.

Xumuyeckasi cBsizb. KoBaneHTHas (HOJspHAsT W HEMOJSPHAs) CBSA3b. OJIEKTPOOTPULIATEIBHOCTH
XUMHYECKUX 3JIeMeHTOB. VloHHAs CBSI3b.

Crenenp okucneHus. OKUCIUTENbHO--BOCCTAHOBUTEIbHBIE peakiuu. [Ipoliecchl OKUCIEHUA W
BoccTaHOBNeHUSI. OKUCIUTETN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

M3y4YeHHe O0OpaslioB BEHIECTB METaUIOB M HEMETa/NIOB, B3aUMOJEHCTBHUE TUIPOKCHIA IIMHKA C
pacTBOpaMu KHUCJIOT M IIEJ0Yel, MPOBEACHHE OMBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX peaKkiuil (rOpeHre, peakluy Pa3ioKeHHsl, COeTNHEHUS).

Mesicnpeomemmnuoie céazu

Peanuzanus MeXNpeaAMETHBIX CBSI3€d NPU M3YYEHHU XMMHHM B & KJacce OCYIIECTBIIAECTCS 4Yepes
HCIOJIb30BaHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX MOHATHH, TaK ¥ MOHATUH, ABJISIONIUXCS CUCTEMHBIMU
JUI OTAEIBHBIX NPEAMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO11re ecTecTBEHHO--HAayyHble TOHATHS: HAay4dHBIH (akT, TMIIOTE3a, TeOpuUs, 3aKOH, aHAIM3, CHUHTE3,
KJaccu(uKanus, MepuoAUYHOCTb, HAOIIOAEHUE, HKCIEPUMEHT, MOJCIMpPOBaHHE, H3MEpEHHE, MOJEIb,
SIBJIICHHUE.

®dusnka: mMarepus, aToM, JJIEKTPOH, NPOTOH, HEWTPOH, MOH, HYKINJ, W30TOIbI, PaAHMOaKTHUBHOCTD,
MOJIEKyJ1a, JJIEKTPUUYECKUI 3aps], BELIECTBO, TeNO, 00bEM, arperaTHoe COCTOSIHME BEIIEeCTBa, ras,
¢u3nyecKkre BEJIMYMHBI, €AUHULBI H3MEPEHHsI, KOCMOC, IIJIaHeThl, 3BE31b1, COHIIE.

buonorus: porocunres, npixanue, ouocdepa.
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I'eorpadus: armocdepa, runpocdepa, MUHEPAIIBI, TOPHBIE MOPOJIbI, TOJE3HBIE UCKOMAEMBIE, TOTUIUBO,
BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XuMH4ecKasi peakuust

Ilepnognueckuit 3akoH. Ilepmommueckass cucrema xuMmuueckux saemeHtoB . M. Menpeneesa.
CrpoeHue aToMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOICTB XMUMHYECKHUX 3JIEMEHTOB IEPBBIX TPEX
NIEPUOJIOB, Kajus, KajblUsl M MX COCIUHEHUH B COOTBETCTBHUM C IIOJIO)KEHHEM JJIEMEHTOB B
IIepnoanueckoii cucTteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMUYECKOM CBsI3U. THIIBI KPUCTANIMYECKUX PELIETOK, 3aBUCHUMOCTb
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Knaccudpukanuss 1 HOMEHKJIAaTypa HEOPraHMYECKUX BEUIECTB. XHWMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIIMXCS K  pa3jMyYHbIM  KJaccaM HEOPraHWYECKUX COEIUHEHHWH, TeHeTHYecKas CBA3b
HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XuMH4eCKUX peakuil 10 pa3InyHbIM MPU3HAKaM (110 YHCIY U COCTaBY YYacTBYIOIIHUX
B pEakUWU BEIIECTB, IO TEIIOBOMY 3((EKTy, M0 H3MEHEHUIO CTENEeHEH OKHCIEHMS XUMHUYECKHX
AJIEMEHTOB, MO OOpPaTHUMOCTH, IO YYaCTUIO KaTajau3aropa). OK30- U DHJIOTEPMUYECKHE peaKluHu,
TEPMOXUMHUYECKHE YPAaBHEHUSI.

[Tonsite o ckopoctn xuMHuueckoi peakuuu. [loHsTue 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX
peakuusix. IloHsTHE O TOMOTEHHBIX W TreTeporeHHbIX peakuusx. [lonstue o karamuze. [lonsTHe o
XUMHYECKOM paBHOBecHH. (DaKkTOphl, BIUSIONIME HAa CKOPOCTh XMMHUYECKOW peaklUh M TOJIOXKEHHE
XMUMHYECKOTO PaBHOBECHS.

OKHCAUTENBEHO-BOCCTAHOBUTEIbHbBIE peaxiuu, AIIEKTPOHHBIN OanaHc OKHUCIIUTEIHHO-
BOCCTaHOBUTEJIbHOUM peakiuu. COCTaBIE€HNE YPAaBHEHUN OKUCIUTEIBHO--BOCCTAHOBUTEIBHBIX PEAKIINI C
HCI0JIb30BAHMEM METO/Ia 3JIEKTPOHHOTO OajaHca.

Teopusi >IEKTPOJUTHYECKON MUCCOLMALMN. DJIEKTPOJIUTHI U HEAIEKTPOJMUTHL. KaTHOHBI, AHWUOHBI.
MexaHu3M AMCCOLMALMM BEUIECTB C Pa3IMYHBIMU BHJIAMH XMMHUYECKOW CBsI3H. CTENEHb IUCCOLUALUU.
CunbHbI€ U cllabble AIIEKTPOJIUTHI.

Peakuuu nonHoro oomMeHa. YcioBusi IpoTeKaHUS peakuii HOHHOTO 0OMEHa, MOJIHbIE U COKpaIIEHHbIE
WOHHBIE ypaBHEHHUs peakuuid. CBOWCTBAa KHUCIOT, OCHOBAaHUW WM COJICH B CBETE MpEICTaBICHUN 00
ANEKTPOJUTUYECKON qucconuanuu. KauecTBeHHble peakiinu Ha HOHBL. [IoHsATHE O ruaponn3e CoJen.

Xumuueckuii IKcnepumenm:

O03HAKOMIIEHHE C MOJEIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB — METaUIOB M
HeMeTalyioB (rpaduTa M anMmasa), CIOKHBIX BELIECTB (XJIOpUAA HATPHS), UCCIEIOBAHHE 3aBUCUMOCTH
CKOPOCTHM  XMMHUYECKOW peakiuy OT  BO3JCHCTBUS  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE
ANEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOLECCa IUCCOLUMALMU KHUCIOT, IIEJIOYed U CcoJied
(BO3MOXKHO HCIIOJIB30BAHME BHJICO MATE€PHANIOB), MPOBEIECHUE OIBITOB, WIUTIOCTPUPYIOIIUX MPU3HAKI
MPOTEKAHUs PEaKIHii MOHHOTO oOMeHa (0oOpa3oBaHME OcCajka, BbIAEICHHE ra3a, oOpa3oBaHHE BOJBI),
OTIBITOB, WJUTFOCTPUPYIOIINX MPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKINil (ropeHue, peakiuuu
pa3ioXKeHusl, COCNMHEHUs), PAClO3HABaHWE HEOPraHMYECKHX BEIIECTB C IOMOIIBI0 Ka4eCTBEHHBIX
peaklMil Ha MOHBI, PELIEHUE FKCIIEPUMEHTAJIbHBIX 3a/1a4.

HeMmeTa/ibl M UX COeUHEHUS

OOmast xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTpPOEHHMs AaTOMOB, XapaKTepHble CTENEeHU
okucneHus. CTpoeHue U (pU3MUECKUe CBOMCTBA MPOCTHIX BEIIECTB — IaJIOTCHOB. XUMHUYECKUE CBOWCTBA
Ha IpuMepe XJopa (B3auMoJieiicTBHEe ¢ MeTalllIaM1, HeMeTallIaMH, I1eao4aMu). XaopoBoaopoa. ComnsHast
KHCJIOTa, XUMHUYECKHE CBOWCTBA, INMOJYy4YE€HHE, NpuMeHeHue. JlelicTBue XJopa M XJIOPOBOAOpOJa Ha
OpraHM3M 4YejioBeKa. BakHelnne XJIOpHUIbl U UX HaX0XKACHUE B IIPUPOJIE.

OOmas xapaktepuctuka 371eMeHTOB VIA-rpynnel. OCOOEHHOCTH CTPOEHHsS aTOMOB, XapaKTepHbIE
crerieHu okuciaeHus. CtpoeHue u (usnyeckue CBOMCTBA MPOCTBIX BEIIECTB — KHUCIOPOAA M CEpBHI.
AnnotponHbsle MOAM(UKAMU KHCIOpoJa W cepbl. XHUMUYecKue cBoHcTBa cepbl. CepoBoaopo,
CTpoeHue, (u3ndyeckue M XUMHUYecKue CBOMCTBA. OKCHJIBI Cepbl KaK MpPEeACTaBUTENN KHCIOTHBIX
okcusoB. CepHas KHCIOTa, (pU3MYECKHEe M XMMUYECKUE CBOMCTBa (0OIIME KaK MpeiCcTaBUTENs Kiacca
KUCIOT M creuududeckue). XUMHUYECKHe PpeakIuH, JieXKallde B OCHOBE MPOMBINUIEHHOTO crocoba
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MOJY4YeHUs] CepHOU KHUCIOTHL. [Ipumenenue cepHoil kucioThl. COJIM CEpHOM KHUCIOTHI, KaueCTBEHHAas
peakiusi Ha cynbdar-uoH. HaxoxmeHue cepbl U €€ CoOelMHEHUH B MpUpojJe. XUMHUECKOE 3arpsi3HECHHUE
OKpY)KaIolllel Cpellbl COSAMHEHUSIMU Cepbl (KUCIOTHBIE HOXAM, 3arps3HEHHE BO3JyXa U BOJOEMOB),
COCOOBI €ro MpeI0TBPAILCHHS.

OOmas xapaktepucTuka 3JeMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHBIE
CTENIEHU OKHUCIIECHUSA. A30T, paclHpoCTpaHEHHWE B MpUPOAE, (U3NYECKUE U XHMUYECKUE CBOMCTBA.
KpyroBopoT asora B mpupoie. AMMHUaK, €ro (u3NYeCKHe M XHMUYECKHE CBOICTBA, IMOJyYCHHE H
npumenenne. Coim aMMOHUS, WX (pU3MUYECKHEe M XMMHYECKHE CBOMCTBa, mpuMeHeHne. KauecTBeHHas
peakuusi Ha MOHbI aMMOHHUA. A30THas KUCJOTa, €€ IoJlydeHue, (PU3NYECKue U XMMUYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kiacca KHCIOT W cnenupuyeckue). lMcmonp3oBaHne HUTPATOB M COJIEH
aMMOHMSI B KauecTBE MMHEpAIbHBIX yn0OpeHuil. XHMHYECKOE 3arpsi3HEHUE OKpY’KAIoIIEeH CpeJibl
COEIMHEHUSIMU a30Ta (KUCJIOTHBIE JO0JIW, 3arpsi3HEHUWE BO3AyXa, NOYBbI U BoA0EMOB). dDocdop,
ajutoTpornHbie Moaudukanuu Gocdopa, dpuznueckue u xummuueckue coiictBa. Oxcun docdopa (V) u
dbochopHas kucioTa, PU3NUECKHE W XUMUYECKHUE CBOMCTBA, moiydeHue. McnonwszoBanue ¢docdaToB B
KayecTBE MUHEPAIbHBIX Y100pEeHUH.

O6mas xapakrepuctuka 37MeMeHTOB |VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIC
CTETeHU OKHUCIIEHUS. YTJIepOJl, aJUIOTPOIHbIE MOJU(PHUKAIIMH, PACIPOCTPAHEHHE B MPUPOJE, PU3HUECKUE
U XHMHYECKHE CcBoWcTBa. AzcopOmusa. KpyroBopor yriepoma B mpupone. OKCHABI yriiepoaa, UX
¢duznyeckue M XMMHUYECKHE CBOICTBA, NEMCTBHE HA JKUBBIE OPraHU3MBbI, MOJIyYeHHE U IMPUMEHEHHUE.
DKoJjoruueckre npobieMsbl, cBsizaHHbIE ¢ okcujoM yriepona (1V), rumnoTe3a rio6asbHOr0 MOTEIJICHUS
KJIUMaTa, NapHUKOBBIN 3¢ (eKT. YroybHas KUCIOTa U €€ COJH, UX (PU3NYECKHEe U XUMUYECKHE CBOMCTBA,
noyiyueHue u npumeHeHue. KauectBeHHas peakuus Ha KapOoHaT-vOHBI. Mcronb3oBaHue kapOOHATOB B
ObITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHauanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSIX yriepoia (MeTaH, 3TaH,
STHUJIEH, aleTWJIEeH, 3TaHOJ, TJIMIEpUH, yKcycHas KucioTa). [IpupoaHble MCTOYHHMKHU YIJIEBOJIOPOJIOB
(yronb, mpupomHBIA Ta3, He(PTh), MPOAYKTHI HUX TepepaboTku (OEH3WH), WX pPOJb B OBITYy U
npoMbliieHHOCTH. [loHsTHE 0 OMoNOrMYecKku BaKHBIX BEIIECTBAX: KUpPAX, OeNKax, yrieBoJax — U HX
POJIK B )KM3HU YelloBeka. MaTepuaabHOE €JMHCTBO OPTAHUYECKUX U HEOPTaHUYECKUX COEAUHEHUH.

Kpemnnii, ero ¢puzndeckne 1 XUMUYECKUE CBOMCTBA, MOJydeHne U npuMeHeHne. COeTMHEeHHS] KPEMHUS
B npupoje. O6mue npeacrasiaeHus o6 oxcuae kpemuus (I1V) m kpemHueBoit kucnore. CHIMKATHI, MX
WCIOJIb30BaHME B OBITY, B IPOMBIIUICHHOCTH. BajkHeWIIne CTpOUTENIbHbIE MaTepHalibl: KEpaMHUKa,
CTEKJIO, ILIEMEHT, OeToH, xene300eToH. [IpoOnembl 0e30macHOro HCMOIB30BAaHUS CTPOUTEIBHBIX
MaTepHaIoB B MOBCEIHEBHOM KU3HU.

Xumuueckuii Ikcnepumenm:

U3y4eHHe 00pa3lioB HEOPraHUUECKUX BEIIECTB, CBOMCTB COJISTHON KUCIIOTHI, IPOBEICHUE KaUyeCTBEHHBIX
peaxkiuii Ha XJIOPUA-UOHBI U HAOIIOJeHHE TPU3HAKOB UX MPOTEKAHUS, OIBITHI, OTpaXkaroure Gpusnieckue
U XUMUYECKHE CBOMCTBA TaJIOTEHOB U MX COCIUHEHHH (BO3MOXKHO MCIOJIb30BAaHUE BHJICOMATEPHUAITIOB),
O3HaKOMJIEHHE C oO0pa3laMu XJIOPHIOB (TajoreHuJ0B), O3HAKOMIICHHE C oOpasnamu cepel U eé
COEIMHEHUSIMH (BO3MOXHO HCIIOJIb30BaHUE BUIAECOMATEpHANOB), HAOMIOJEHHE Mpoliecca OOYrIMBaHUS
caxapa MOJ JeHCTBUEM KOHIICHTPUPOBAHHON CEPHOW KHUCIOTHI, HM3YyYEHHE XUMHUYECKUX CBOMHCTB
pa30aBiIeHHON CEpHOM KHUCIOTHI, IPOBEICHHE KAYECTBEHHOW peaklMH Ha cyab(haT-uoH U HAOIIOJCHHE
IpU3HaKa e€ MPOTEeKaHus, 03HAKOMJIEHHE ¢ (PU3NUECKUMU CBOMCTBaMHM a30Ta, ocdopa U UX COeAMHEHHH
(BO3MOXXKHO HCHOJb30BAHUE BHJICOMATEpUAIOB), OOpa3laMu a30THBIX M (ochOpHBIX ynoOpeHui,
MoJIydeHue, coOMpaHHe, paclio3HaBaHWE W HM3yYeHHE CBOMCTB aMMHUaka, NMPOBEJEHHE KadeCTBEHHBIX
peakiuii Ha MOH aMMOHHUA H (ocdaT-HOH U U3yYEHHE MPHU3HAKOB MX MPOTEKaHHs, B3aHMMOJICHCTBHE
KOHIICHTPUPOBAHHOW Aa30THOM KHUCIOTBI C Mebl0 (BO3MOXHO HCIIOJIb30BAaHUE BHJEOMATEPHAIOB),
U3yuyeHHe MoJIeNIel KPUCTAUIMYECKHX peméTok anMasa, rpadura, ¢ysiepeHa, O03HAKOMIICHHE C
MIPOIIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM M YCTPOICTBOM NpPOTHUBOrasa,
MoJIlydeHue, coOupaHue, paclo3HaBaHHE M H3YY€HHE CBOMCTB YIJIEKUCIOTO Tra3a, MpOBEACHUE
KaueCTBEHHBIX peakiMii Ha KapOOHAT M CWIMKAT-UOHBI W HM3YYCHHE MPHU3HAKOB HX TMPOTEKAHWUS,
O3HAKOMJIEHUE C MPOAYKIMEeH CHIMKATHOW MPOMBIIIICHHOCTH, PEIIEHNE SKCIIEPUMEHTAIbHBIX 3a/au o
Teme «BakHel1re HeMeTaulbl U UX COSMHEHUSD).
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MeTaJ1bl M UX COEITMHEHUS

OOmiast xapakTepHCTUKAa XUMHUYECKHX 3JIEMEHTOB — METaUIOB HAa OCHOBAHMM WX TIOJOXKCHHUS B
[lepuoanueckoit cucreme xumuueckux anemeHtoB J[. M. MenpaeneeBa u crpoenusi atomoB. CtpoeHue
MeTajyioB. Merajuiueckasi CBsI3b U METAJIMYECKasl KPUCTAJUIMYECKash PEIIETKA. DJIEKTPOXUMUYECKHUM
psan HampsbkeHul MerayuioB. Pu3nmyeckue M XUMHYECKHE CcBoWcTBa MerawioB. OOwmiue crnocoOsbl
nostyueHus: MetajuioB. IloHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CHOCOOBI 3allUTHl UX OT KOPPO3HH.
Crnasel (cTanb, YyryH, JIOPaJIFOMUHMM, OpOH3a) U UX IPUMEHEHHUE B ObITY U IPOMBIIIIEHHOCTH.

[[lenounble Metamnbl: noJjiokeHue B Ilepuonnueckoit cucreme xumuueckux saemenToB . U.
MenneneeBa, CTpOEHHE X aTOMOB, HaXoKJeHUE B npupoje. dusnueckue 1 XUMHUYECKUE CBOICTBA (Ha
npuMepe Hatpus U Kanusi). OKCUJIbI U TUIAPOKCUJIBI HATPHUS U Kanus. [IpuMeHeHne meIouHbIX METalIoB
U UX COCTMHEHUM.

[IlenoyHo3eMenbHBIE METAIBI MAarHWMd M KalbIUi: 1osioxkeHue B Ilepuoguueckoil cucreme
xuMuueckux 3neMeHToB J[. 1I. MeHeneeBa, cTpoeHME UX aTOMOB, HaXOXKJIeHHE B Ipupoie. Puznueckue
U XUMHYECKHE CBOMCTBA MarHus W Kaiblus. BakHeimme coenuHEHHs KaubIUs (OKCHI, THIPOKCHU]L,
cosin). JKEcTKOCTh BOJIBI M CIIOCOOBI €€ ycTpaHeHUs. AJIFOMUHUN: 1oJiokeHue B [lepronnueckoit cucreme
xuMuueckux 3neMeHToB . M. MenzeneeBa, CTpoeHUE aTtoMa, HaxoXAeHUEe B npupoae. Ousnyeckue u
XUMUYECKHE CBOMCTBA AIOMUHUA. AM(DOTEpHBIE CBOWCTBA OKCHIA U THAPOKCH 1A A TFOMUHHSL.

Keneszo: monoxenue B [leprnoanueckoit cucreme xumuueckux snemeHToB . . MenaeneeBa, crpoeHue
aToMa, HaxokJeHue B npupojae. Guznueckue u XuMudeckre cBOMCTBa kene3a. OKCUJIbl, THIPOKCHIBI U
cosmm xkene3a (1) u xenesa (111), ux cocras, cBoiicTBa U MOTydIEHUE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMM METaJNIOB M CIUIaBOB, HUX (PU3MYECKHMMM CBONCTBaMH, W3Y4YECHHE
pe3ynbTaTOB KOPPO3WUH METAJUIOB (BO3MOKHO WCIOJIb30BAaHHWE BHJICOMATEPHAIOB), OCOOCHHOCTEH
B3aUMO/ICHCTBUSL OKCUAA KalbLMsl U HATPUS C BOAOM (BO3MOXKHO HCIOJb30BAaHUE BUIEOMATEPHUAIIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOW BOJBI, Ipollecca TOPEHHUs JKele3a B KUCIOpoJe (BO3MOXKHO
HCI0JIb30BAHME BUJCOMATEPHAIOB), IPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX pEaKIMii HAa MOHBI: MarHus,
KaJIbIIMs, alTFOMUHMS, IMHKa, kene3a (11) u xeneza (1), meau (1), HabmomeHne u onrMcaHue MPOIIECCOB
OKpalllMBaHUsl IUJIAaMEHM HOHAMHM HAaTpus, Kauus M  Kajblusd (BO3MOXKHO  HCIOJIb30BaHUE
BHJIEOMATEPHUANIOB), UCCIEeI0BaHNE aM(OTEPHBIX CBOMCTB TUAPOKCHIA ATIOMUHUS U TUAPOKCHAA IIHKA,
penieHne HKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelllne MeTaibl U UX COCTUHEHUSD.

XuMHUS U OKpYKaKIIas cpena

BemectBa u maTepuaiibl B IOBCEAHEBHOM >KM3HU YEJIOBEKa. be30omacHoe MCIOb30BaHUE BEIIECTB U
XMUMHYECKUX peakuuil B ObITy. [lepBas moMoIb MpU XMMHUYECKHUX 05KOTaX M OTPABJICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpYKarolleld cpefbl (MpeaesibHas AOMyCTUMasi KOHIICHTpAIMs BEILECTB,
nanee — [1/1K). Ponb XuMuu B perieHUH 3K0JIOTHYESCKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAILIIOB, TOJIMMEPHBIC MaTEPHAIIBI).

Mescnpeomemmnuie ceasu

Peanuzauss MeXnpeAMETHBIX CBsSI3€ld MPU H3YYEHUM XUMUU B 9 Kilacce OCYLIECTBISIETCS 4epes
MCII0JIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSATHH, SBISIOMINXCS CUCTEMHBIMU
JUISL OTJIEABHBIX IPEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAy4YHBIC MOHSATHS: HAy4HBIM (akT, THIOTE3a, 3aKOH, TEOpHs, aHAIHM3, CHHTE3,
KIaccuUKaIus, NepUOAUYHOCTb, HAOMIOJIEHUE, SKCIIEPUMEHT, MOJICIUPOBAaHUE, HU3MEPEHHE, MOJIENb,
SIBJICHUE, TAPHUKOBBIN 3D (DeKT, TEXHOIOTHsI, MaTepUaIbl.

®du3nka: Marepus, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIWJ, W30TOMbI, PaJuO0aKTUBHOCTb,
MOJIEKYNa, OJJIEKTPUYECKHI 3apsii, TPOBOJHUKH, TMOJYNPOBOJHUKU, AUIICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJo, OO0BEM, arperarHoe COCTOSHHWE BEIIECTBa, Tra3, pacTBOpP, PacTBOPUMOCTD,
KpUCTAIINIMYECKas pEemI€TKa, CIUIaBbl, (DU3MYECKHE BEITUYHMHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IaHeThl, 3BE3abl, CounHie.buonorus: doTtocuuTes, npixanue, Omochepa, sKocucrema,
MUHEpaJbHbIE YI0OpEHUs, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIE MOPOBI, TIOJE3HBIE HUCKOMAaeMble, TOTUIHUBO,
BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIbTAThl OCBOEHUS MPOTPAMMBbI OCHOBHOTO OOIIEr0 00pa30BaHUs JOCTUTAIOTCS B XOJ1€
oOyueHUsT XUMUU B EIAMHCTBE Yy4eOHOW M BOCIUTATCIBHOH JEATCIIBHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMH  POCCUUCKUMHU  COIMOKYJIBTYPHBIMH W  JTyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH,
MIPUHATHIMU B O0IIECTBE MIPaBUIaMH M HOPMaMHU TTOBEICHUS M CIIOCOOCTBYIOT MTPOIIECCaM CaMOTIO3HAHMS,
CaMOpPAa3BUTHUS U COLMATU3ALUHN 00yJarOINXC.

JIMYHOCTHBIE PE3YNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIONIUXCS PYKOBOJCTBOBATHCA CHCTEMOM
TMO3UTHBHBIX IEHHOCTHBIX OPUEHTAIINHM M PACITUPEHHE OIbITA ACATEIHHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1)naTpuoTHYeCKOro BOCIIMTAHUA:

IIEHHOCTHOTO OTHOIICHHS K OTE€YECTBEHHOMY KYJIHTYPHOMY, UCTOPUYECKOMY U HAYYHOMY HACJIEIIHUIO,
MMOHUMAaHMs 3HAUYCHUS] XMMHUYECKON HAyKH B KU3HU COBPEMEHHOTO OOIIecTBa, CIIOCOOHOCTH BIIAJIETh
JIOCTOBEpHOW HHGOpPMAIMEH O TEPEAOBBIX TOCTHKCHHUSX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM
XUMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOHCTBE MHpa 1 0OIIECTBa;

2)rpaxkIaHCKOro BOCIIUTAHMSA:

MPEACTABICHUS O COIMAIBHBIX HOPMaxX WM TMpaBUJaX MEXJIMYHOCTHBIX OTHOIIEHWW B KOJIJIEKTHBE,
KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO TOJIE3HOHM, Yy4eOHO-HMCCIe10BaTeNbCKOM,
TBOPYECKON M JIPYTMX BHUJAAX NEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM NEATETHLHOCTH
IIpU  BBHINIOJHEHUHM Y4YEOHBIX, IO3HABATENIbHBIX 3a7ay, BBIIOJHEHUH XHUMHUYECKUX SKCIIEPUMEHTOB,
CO3JaHUU Y4YEOHBIX MPOEKTOB, CTPEMJICHHSI K B3aMMOIMOHUMAHHMIO U B3aHMMOIIOMOIIM B Ipoliecce 3TOi
y4eOHOM JAeqaTeIbHOCTH, TOTOBHOCTU OIICHMBATh CBOE TOBEICHHE W MOCTYNKH CBOUX TOBApHUIIEH C
MTO3UILIMY HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

3)eHHOCTH HAYYHOT'O MO3HAHUS

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE W XHWMHMYECKOM pEakUHH, COOTBETCTBYIOILINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIIAIOIINE OCHOBY JUIsl IOHUMAaHUsl CYITHOCTH HAyYHOU
KapTUHBl MHpA, MpEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS MPUPOJBI, B3aHUMOCBA3SIX
YEJI0BEKa ¢ IPUPOAHOU CPENO, O POJIM XUMHUHU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH ;

M03HABaTEeIbHbIE MOTHBBI, HAIPABJICHHbBIC HA MOJyY€HHUE HOBBIX 3HAHUHU 10 XUMHH, HEOOXOAUMbIE IS
00BsiICHEHUS HAOII0JaeMbIX IIPOLIECCOB U SBJICHUI, TO3HABATENBHONU, MH(POPMALIMOHHON U YNTATEIbCKON
KYJIbTYpbl, B TOM YHCJ€ HAaBBIKOB CAMOCTOSATEIbHOW pPAa0OTHI C y4YEOHBIMU TEKCTaMH, CIIPABOUYHOMN
JTUTEPATypPOH, TOCTYIMHBIMU TEXHUYECKHUMH CPEACTBAMH MH()OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOY4YeHHI0 H T[O3HAHWIO, JIOOO3HATEIBHOCTh, TOTOBHOCTH U CIOCOOHOCTh K
caMo00pa3oBaHUI0, TPOEKTHOW U HCCIEAOBATENbCKON JEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHIIEM;

4)(popMupPOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAaHUE LEHHOCTH JKU3HHU, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3J0pOBbIO, YCTAHOBKHM Ha
3I0pPOBBIM 00pa3 >KU3HH, OCO3HAHWE TMOCIEICTBUN M HEMPUATHE BPEIHBIX MPUBBIUEK (YyHOTpeOIeHus
QJIKOTOJIsI, HAPKOTHKOB, KYpEHHs1), HEOOXOIMMOCTH COOJIIO/IEHUS MPaBUI OE30TACHOCTH NP 0OpalieHuu
C XUMUYECKHMH BEIIECTBAMU B OBITY U peaibHOM )KU3HU;

5)TpynoBoOro BocnuTaHUA:

HMHTEpEC K MPAKTUYECKOMY U3YUEHHUIO0 Mpodeccuid U TpyAa pa3IuvHOTO Poja, YBAXKEHHE K TPyLy H
pe3ynbTaTaM TPYAOBOU AESITENbHOCTH, B TOM YMCJIE HAa OCHOBE NMPUMEHEHHMs MPEIMETHBIX 3HAHUM IO
XMUMHH, OCO3HAHHBIM BHIOOP WHAMBHIYaTbHOW TpPACKTOPHUH MPOIODKEHHsS] 00pa3oBaHHS € Y4ETOM
JTUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XWMHUHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCIEeNTHOW MpoQecCHOHANBHON JESITeNTbHOCTH W Pa3BUTUS HEOOXOJMMBIX YMEHHH, TOTOBHOCTH
aIalTUPOBAThCSI B MPOeCcCHOHANBHOM cpefie;

6)3K0J10r14ecKOro BOCIIUTAHUS

IKOJIOTHYECKU I[eIecO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHUKY KU3HH Ha 3eMjie, OCHOBE €€
CYIIIECTBOBaHMS, TOHMMaHWE IIEHHOCTH 3I0pOBOr0 M Oe3omacHoro oOpa3a »XU3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U TICHXMUYECKOMY 3J0POBBIO, OCO3HAHUE IIEHHOCTH
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coOmoIeHns TpaBui 0E30IacHOTO MOBEACHHSA NpH paboTe C BEIIECTBAMM, a TAaKXKE B CHTYaLHUsX,
YIPO’KAIOLIUX 3I0POBBIO U XKU3HU JIIOJIEH;

CMOCOOHOCTH TPUMEHSTh 3HAHUS, IOJydaeMble MTPH U3YYEHUU XUMUH, U1l PEICHUS 3a/1a4, CBSA3aHHBIX
C OKpYXarollel NpUpOJHON Cpeloil, A MOBBILIEHUS YPOBHSI 3KOJIOIMUECKON KYIbTYpbI, OCO3HAHMS
r7100aIbHOTO XapakTepa AKOJOTUIYECKUX MPOOJIEM M IyTeH MX PEHICHUs MOCPEACTBOM METOJIOB XHMUH,
9KOJIOTMYECKOT0 MBIIIJICHHS, YMEHUSI PYKOBOJCTBOBATHCS MM B [103HABATEIbHON, KOMMYHUKAaTUBHON U
COLIMAJIBHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe meranpenMeTHBIX pe3yiIbTaTOB BBIIENIAIOT 3HAYMMBIC JUIS (DOPMHUPOBAHHUS MHUPOBO33PEHUS
oOlIeHay4YHbIe TOHATHUS (3aKOH, TEOPHsl, MPUHIMII, TUNOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U
JPYroe.), KOTOPbIE UCIIONIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX IIPEIMETaX U MO3BOJISIIOT HAa OCHOBE
3HAHUW U3 ATUX NpeAMETOB (HOPMHUPOBATH IMPEACTABICHHE O LEIOCTHOM HAaydyHOM KapTHHE MHpa, U
YHHUBEpCaJbHble y4eOHbIE NEHCTBUS (TIO3HaABaTeIbHbIE, KOMMYHUKATUBHBIE, PETYIATHUBHbBIE), KOTOpHIE
obecrieunBarOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBIICHUIO
y4eOHOM 1€ TEIbHOCTH.

Ilo3naBaTenbHbIEe yHHBepPcadbHbIe YueOHbIe el CTBUSA

ba3oBrble Jornyeckue 1eHCTBHS:

YMEHHS UCIIOJIb30BATh MPUEMBI JIOTHUYECKOTO MBIIUIEHUS MPU OCBOCHHM 3HAHUMN: pPAaCKphIBaTh CMBICI
XUMHUYECKUX MOHATHH (BBIIEISATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C JPYTUMHU
MOHATHUSIMM), HCIIOJIb30BATh TOHATUS JUISI OOBSCHEHHWS OTHAENbHBIX ()AaKTOB M SIBJICHWUH, BBIOMpATH
OCHOBAaHUS M KPUTEpUU JUIsI KIacCCU(PHUKAIMM XUMHYECKUX BEIIECTB M XHMHUYECKUX PpEaKlIUi,
YCTAQHaBJIMBATh IMPUYMHHO-CIIECIACTBEHHBIE CBS3UM MEXJy OOBEKTaMU M3Y4EHUs, CTPOUTH JIOTMYECKUE
paccyxJeHus (MHIyKTUBHBIE, I€yKTUBHBIE, TI0 aHAJIOTMH), 1€J1aTh BBIBOIbI U 3aKIIIOUYEHUS;

YMEHHUE PUMEHSThH B IIPOLECCe MO3HAHUS MOHATHSA (IIPEAMETHBIE U METalpeIMETHbIE), CUMBOIMYECKHE
(3HaKOBBIE) MOJENH, UCHOJb3yeMbleé B XUMHH, NPeoOpa3oBbIBATH IIUPOKO HPUMEHSEMBIE B XUMHUU
MO/IENIbHBIE MTPEICTABICHUS — XUMHUECKUI 3HAK (CMMBOJI 2JI€MEHTA), XUMHUUecKasi opMylia U ypaBHEHUE
XUMUYECKON peakluu — MpHU PEIIeHUH y4yeOHO-TO3HABATENbHBIX 3aJad, C Y4ETOM ATHUX MOJENBHBIX
NPEJCTAaBICHUN BBISBIATH MU XapaKT€PU30BaTh CYILIECTBEHHbIC IPU3HAKK M3Yy4aeMbIX OOBEKTOB —
XMUMUYECKUX BELIECTB M XMMHUYECKUX pPEaKLUUH, BBIABIATE OOLIME 3aKOHOMEPHOCTH, NPUYUHHO-
CJIEACTBEHHBIE CBA3U U IPOTUBOPEYHS B U3y4aCMBbIX IPOLECCAX U SBICHUAX.

Ba3oBble ucciienoBarebCcKHe N1eiCTBUA

YMEHHME MCIOJb30BaTh IIOCTABICHHBIE BOIPOCHI B KaueCTBE HMHCTPYMEHTA IO3HAHMSA, a TaKKE B
KayecTBE OCHOBBI I (OPMHUPOBAHUS TMIIOTE3bl II0 IPOBEPKE IPABUIBHOCTH BBICKa3bIBAEMBIX
CY)KJICHUM;

IpuoOpeTeHue ONbITa N0 MIAHUPOBAHUIO, OPraHU3aLUU U MPOBEICHUIO YICHUYECKUX 3KCIIEPUMEHTOB,
yMeHue HaOmonaTh 3a XOAOM Ipoliecca, CaMOCTOSTENBHO IPOrHO3UPOBATh €ro pe3yibTar,
¢dopmynupoBaTh 00OOIIEHUS U BBIBOABI IO pE3yJIbTaTaM HPOBEAEHHOIO OIbITA, HCCIIEIOBAHUS,
COCTaBJIATh OTYET O MIPOJAETaHHOM padoTe.

PaGora ¢ undopmanmeii:

yMEHHUE BbIOMpaTh, aHAJIU3MPOBATH U MHTEPHPETHPOBATH MH(OPMAIMIO Pa3IUYHBIX BUAOB U (GOpPM
IIPEJICTaBJICHMS, MOJIyJaEMYI0 U3 Pa3HbIX MCTOYHHMKOB (HAay4yHO-TIONYJISIpHAsl JUTEpaTypa XUMHUYECKOTO
coJiepKaHus, ClipaBOYHbIe IocoOus, pecypchl VIHTepHeTa), KpUTHYECKH OLIEHUBATh MPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OPpMAIIHIO;

yMEHHE TMPHUMEHATh pa3jIM4yHble METOJbl M 3ampochl NpH MOHMCKe M oTOope HHpOpMaLUU HU
COOTBETCTBYIOLIUX JIaHHBIX, HEOOXOJMMBIX Ui BBINOJHEHHS Y4eOHBIX W I03HABATENbHBIX 3aj]ay
ONpENeNEHHOTO THMA, MpPHOOpETeHHWe OmbITa B OOJIACTH  HUCMOJBb30BaHUS  HMH(OPMAIIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTMI, OBIAJAECHHUE KYJIbTYpPOH aKTMBHOIO HCIIOJIB30BAHMS Pa3JIMUHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSATEIBHO BBIOMPATh ONTUMANIbHYIO (OpMy IpeAcTaBieHus HHPOpMaLUH U
WUTIOCTPUPOBATh peIlIaeMble 3aJaud HECIOKHBIMM CXEMaMM, JAuarpaMMmamu, Jpyrumu Qopmamu
rpaduKu 1 UX KOMOMHALIUSMU;

YMEHHUE HCIOJIb30BaTh M aHAJIM3UPOBATh B Ipoliecce YUeOHONH M HCCIEeN0BATENbCKOW NEsITeIbHOCTU
MHPOPMALMIO O BIIMSHUHM TPOMBIIIJICHHOCTH, CEIBCKOTO XO3SHWCTBA W TPAHCHOPTa HA COCTOSHHE
OKpYXKaIOLEeH IPUPOJTHON CPELBI.
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KoMMmyHukaTHBHBIE YHUBepcaIbHbIe y4eOHbIe JelCTBHUA:

YMEHHUsI 33J1aBaTh BOIIPOCHI (B XOJ€ auanora v (Wjau) JUCKYCCHUH) IO CYLIECTBY OOCYXIAAEMOU TEMBI,
(bopMynHUpOBaTh CBOU MPEAIOKEHHSI OTHOCUTENIBHO BBITIOIHEHUS MPEITI0KESHHOM 3a1a4u;

YMEHHSI MPEJICTaBIATh IOJYyYEHHbIE pe3yJabTaThl II03HABATEJIBHOW JEATENbHOCTH B YCTHBIX U
IIMUCbMEHHBIX TEKCTaX; JeJIaTh MPE3EHTALMI0 PE3YJbTAaTOB BBIMNOIHEHHUS XUMHUYECKOIO SKCIIEPUMEHTa
(JtabopaTOpHOTO OIBITA, JIAOOPATOPHOW pPabOTBI TIO WCCIEAOBAHUIO CBOWCTB BEMIECTB, Y4eOHOTO
IIPOEKTA);

YMEHHMSI y4eOHOrO COTPYJHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM II03HABaTENIbHOUW U
HCCIIEIOBATENIbCKON JESITEIbHOCTH IPU PELICHUM BO3HUKAIOLIUX IMPOOJIEeM Ha OCHOBE yuéTa oOLIuX
MHTEPECOB M COIVIACOBaHUS Mo3uLUi (0OCyXJeHHs, OOMEH MHEHHUSMH, «MO3TOBbIE IITYPMBI»,
KOOpJUHAIMSI COBMECTHBIX JCWCTBMM, OIpENelIeHHEe KPUTEPUEB IO OIEHKE KauecTBa BBIIIOJIHEHHOU
paboThl U ApyTrHeE).

PeryasiTuBHbIe YHMBepcaJbHbIe YUeOHbIe AelicTBUSA:

YMEHHE CaMOCTOSITEIbHO  ONpENeNsTh LeNu  JAEATEIbHOCTH, IUIAHUPOBATh,  OCYIIECTBISATH,
KOHTPOJMPOBaTh M NpPHU HEOOXOJIUMOCTH KOPPEKTHPOBATh CBOIO JAESTEIbHOCTb, BbIOMpaTh Hauboiee
a¢hdexTuBHBIC CITOCOOBI pelieHrs YUeOHBIX U TIO3HABATENBHBIX 337]a4, CAMOCTOSITEIFHO COCTABISATh WU
KOPPEKTUPOBATh MPEUIOKEHHBIM aITOPUTM JCHCTBUI MPHU BBINOJIHEHUH 33JJaHUNA C YYETOM IMOITY4EHUS
HOBBIX 3HaHMI 00 WH3y4aeMbIX OOBEKTax — BEIIECTBAX W PEAKIMIX, OLEHUBATh COOTBETCTBHE
MOJIyUEHHOTO pe3yabTaTa 3asBJIEHHOM eI, YMEHHE HCIOJIb30BaTh U AaHAUM3UPOBAaTh KOHTEKCTHI,
npeyiaraéMble B yCJIOBUU 3aJJaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3yJabTaTOB MO OCBOEHHMIO O0S3aTEIBHOIO COJEPKAHUS, YCTaHOBJIEHHOTO
naHHOM (enepanbHON pabodeid mporpaMMO, BBIICISIOT: OCBOSHHBIE 00yJYaIOIIUMHUCS HayIHbBIC 3HAHMS,
YMEHUS U cocoObl JeHCTBUH, crieruuueckue Ui NpeIMeTHON 06aacTu «XUMUs», BUIBI AEATEIbHOCTU
[0 TOJIYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIpPETalluy, NpeoOpa3oBaHUIO M NPHUMEHEHHIO B Pa3IMUYHbIX
Y4EOHBIX U HOBBIX CUTYaILHSIX.

K kxoHumy oOyuenust B 8 kJiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaKkaTb
C(OPMHUPOBAHHOCTh y OOyUArOIUXCA YMEHUI:

® DpAaCKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKHMX IOHATHH: aTOM, MOJIEKYNd, XUMWYECKUN
3JIEMEHT, MPOCTOE BEILECTBO, CJIO0XKHOE BEIIECTBO, CMECh (OJHOPOJHAs U HEOJHOPOAHAs),
BAJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAsi U MOJIEKYJISIpPHAs Macca, KOJUYEeCTBO BEUIECTBA, MOJIb,
MOJIIpHas Macca, MaccoBas JOJs XMMHUYECKOI'O 3JI€MEHTa B COEIMHEHHH, MOJIAPHBIN 00BEM,
OKCHJ, KHCIIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas
peakuus, KiacCU(UKalus peakuuid: peakuMHd COEIUHEHHUs, PEAaKLUUU DPA3JIO0KEHMs, PEeaKLUu
3aMeEIIeHUs, peaKui 0OMEHa, 3K30- U SHJI0TEPMHUUYECKHE PEAKIIUHU, TEIIOBOM 3PdeKT peakuuu,
AP0 aToMa, IEKTPOHHBIN CI0H aToMa, aTOMHasi OpOUTalb, paJnyc aToMa, XMMHUYECKasl CBA3b,
IIOJISIpHAs. U HEMOJIApHAasi KOBAJCHTHAsl CBs3b, MOHHAs CBA3b, MOH, KATHOH, aHHOH, pacTBOD,
MaccoBasi 10J1s BellecTBa (MIPOLEHTHAs KOHLEHTpallKs) B pacTBOPE;

® JULIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMMUYECKUX IOHATHH M TNPUMEHATh 3TH
MIOHATHS IIPU ONHMCAHUU BEIIECTB U UX IIPEBPALICHU;

® CII0JIb30BaTh XMMUYECKYIO0 CUMBOJIUKY JJIsl COCTAaBICHUs (OPMYIT BEIIECTB U YpaBHEHHI
XMUMHMYECKUX PEaKIIN;

® OIpeNeNsiTh BAJEHTHOCTb aTOMOB JJIEMEHTOB B OWHApHBIX COEIMHEHHUSX, CTENEHb
OKHCIICHMsI ~3JE€MEHTOB B OWHApHBIX COEJUHEHUSX, NPUHAAIEKHOCTh BEIIECTB K
OTpeNIeNIEHHOMY KJIacCy COEAMHEHUH Mo (opMysaM, BUJ XHUMHUYECKON CBA3M (KOBaJEHTHas U
MOHHAs1) B HEOPraHUYECKUX COCTMHEHMUSX;

e packpeiBaTh cMbicn [lepuonmueckoro 3akona Jl. M. MenneneeBa: AeMOHCTpHUpOBAThH
MIOHMMAaHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX JJIEMEHTOB OT UX IOJIOKEHHUS
B Ilepuognueckoii cucreme, 3aKOHOB COXPAHEHHMS MacChl BELIECTB, IOCTOSHCTBA COCTAaBa,
aTOMHO--MOJIEKYJISIPHOTO YYEHMsI, 3aKOHa ABOrazipo;

® ONUCHIBaTh U  XapakTepuszoBaTh TabiauuHyto ¢opmy Ilepuoguueckoir  cucTeMbl
XMMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHITUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mobodHas
noarpynna (b-rpynmna)», Mansie u OoiblIMEe NEPHOIbl, COOTHOCUTH 0003HAUEHUS, KOTOpPbIC



MAOY COL Ne40
OcHoBHas 00pa3zoBarenbHas MPOrpaMMa OCHOBHOTO OOIIETro 00pa3oBaHus
2.1. Paboune mporpaMmsbl y4eOHBIX MIPEIMETOB

umeroTcs B Tabnune «lleproanueckas cuctema xumudeckux snementoB /. M. MenneneeBay ¢
YHUCJIOBBIMM XapaKTEPUCTUKAMU CTPOECHMSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsij
A1pa, o0IIee YUCIIO FITEKTPOHOB U PaCIIpeIeNIeHHE UX MO AIEKTPOHHBIM CIIOSIM);

e KIACCH(PUIMPOBATH XUMHUYECKHE D3JIEMEHTHI, HEOPraHMUYECKHE BEIIECTBA, XUMHUYECKHUE
peakuuu (Mo YUCIy U COCTaBY YYaCTBYIOUIUX B PEAKIMH BEIIECTB, IO TEIUIOBOMY dPPEKTY);

® XapakTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBONCTBAa BEIIECTB Pa3IMYHBIX
KJIaCCOB, MOATBEp)K/asi ONMHCAHUE MPUMEpPaMH MOJIEKYJIIPHBIX YpaBHEHUH COOTBETCTBYIOIIMX
XUMHUUYECKUX PEAKIIMIL;

® I[IPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTM OT HX KAu€CTBEHHOI'O COCTaBa,
BO3MO’KHOCTH MPOTEKAHMS XUMHUYECKIX MPEBPALICHUN B PA3INYHBIX YCIOBUSX;

® BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAacCOBYIO
JIOJIF0 XMUMMYECKOTO J3JIeMEHTa Mo (opMyie COEAUHEHMs, MAacCOBYIO JOJIO BEIIeCTBa B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMHUYECKOH peakuu;

® [PUMEHATH OCHOBHBIE OINEpPAlMH MBICIUTENBHON JESITENTbHOCTH — aHalu3 W CUHTES,
CpaBHEHME, 0000IIeHHe, CUCTeMaTU3alMio, KJIAacCU(UKALMIO, BBISBICHHE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€ — JII1 W3y4YCHHsT CBOWCTB BEIIECTB W XWMHUYECKHX pEaKIui,
€CTECTBEHHO-HAY4YHbIE METO/bl TO3HaHWS — HaOJI0AeHWe, W3MEpPEeHHEe, MOJEIUPOBaHUE,
AKCIEPUMEHT (peabHbIA U MBICICHHBIN);

e cCieoBaThb INpaBUJaM  [OJIb30BAHMS ~XMMHUYECKOW mocyaoil U  1ab0paTopHBIM
o0opy/noBaHHEM, a TakkKe IMpaBWiIaM oOOpallleHuss ¢ BeIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU TI0 BBITIOJHEHUIO JTa0OpPAaTOPHBIX XMMHUYECKHX OIBITOB IO TMOJYYCHUIO H
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOpOJa M KUCIOPOJA), MPUTOTOBJICHUIO PACTBOPOB C
ONpeNeEHHON MAacCOBOM J0JIeM pacTBOPEHHOTO BENIECTBA, IUIAHUPOBATh WU MPOBOJUTH
XMMHYECKHE HKCIEPUMEHTHI 0 PACIO3HABAHUIO PACTBOPOB IIENOUYEH M KUCIOT C MOMOIIbIO
WHIUKATOpOB (Jlakmyc, peHondranenH, METUIOpaHK U IPyTHUe).

K koHiy oOyuenuss B 9 kiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE MOJDKHBI OTpa)kaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIIHNXCS YMEHUM:

® DpAacKphIBaThb CMBICI OCHOBHBIX XHMHUYECKUX TOHATUN: XUMHUYECKUH ODIIEMEHT, aroM,
MOJIEKYJla, WOH, KAaTHOH, aHUOH, IPOCTOE BEUIECTBO, CJIOKHOE BEUIECTBO, BaJCHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKHUCIICHHUS, XHUMHUYECKas peaklus, XUMHUYecKas CBS3b,
TeIIoBOM 3(h(deKT peakiuu, MoJb, MOJISIPHBIM 00BbEM, PACTBOP, ANIEKTPOIUTHI, HEANEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JUCCOIMAINS, PEAKIUHM HOHHOrO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble M HEOOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peaKkiuu, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCICHHME M BOCCTAaHOBIIEHHE, aJUIOTPOIUS,
aM(pOTEepHOCTh, XUMHUYECKasl CBSI3b (KOBAJIGHTHAs, HOHHAs, METAJJINYECKasi), KpUCTAIITNUYeCKast
pemérka, KOppO3Wsl METAJJIOB, CIUIABbI, CKOPOCTh XHMHYECKON peakiuH, MpeaesbHO
nomyctumas konuentpanus [1/IK Bemiectsa;

® JULTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHMUYECKUX TOHSTUA M TNPUMEHSTH ITH
MOHATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

® CII0JIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTABJIECHUs (OPMYJT BELIECTB U YpaBHEHHM
XUMHYECKUX PEaKIIHii;

® OIpEeaeNsATh BAIEHTHOCTh M CTENEHb OKUCIEHUS XUMHUECKUX 3JIEMEHTOB B COCIMHEHMSIX
pa3IMYHOrO COCTaBa, MPUHAIICKHOCTh BEIIECTB K OMpPEAENEHHOMY KIJIACCy COEIMHEHHMH IO
(dbopmynaM, BUJ XUMUUECKON CBSA3M (KOBaJIEHTHAs, HOHHAsI, METAJUINYECKasl) B HEOPraHMUECKUX
COEJIMHEHUSX, 3aps)l MOHA M0 XMMHUYECKOH (opMmyle, XapakTep Cpelbl B BOJHBIX PacTBOPAx
HEOPraHUYeCKUX COCTUHEHUH, TUT KPUCTAJUIMYECKON PeIIETKH KOHKPETHOTO BEIECTBA;

e packpbiBaTh cMbich [lepuonnueckoro 3akona J[. . MenneneeBa u 1eMOHCTPUPOBATH €r0
MOHMMaHHUe: ONHUCHIBAaTh M XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanueckoil cUCTEMBI
XMMUYECKUX 3JIEMEHTOB: pa3jnyaTh MOHITUS «TJIaBHas moArpymnmna (A-rpymmna)» u «oOouHas
noarpynna (b-rpynmna)», Manble U O0JbIINE MEPUOJBI, COOTHOCUTh 0003HAUYEHUs, KOTOpbIE
UMEIOTCST B TEPUOJIUYECKOM TalyuIle, C YUCIOBBIMU XapaKTEPHUCTUKAMHU CTPOCHUS aTOMOB
XUMUYECKUX AIIEMEHTOB (COCTaB U 3apsij siipa, oOlIee YMCIIO IEKTPOHOB M paclpeaeieHue ux
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MO0 JJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHMH CBOWCTB
2JIEMEHTOB M UX COEAMHEHUU B MpefesiaX MajblX IEPUOJOB U IVIABHBIX MOArPYNI C YYETOM
CTPOCHHUS UX aTOMOB;

e KIACCH(PUIMPOBATH XUMHUYECKHE D3JIEMEHTHI, HEOPraHMUYECKHE BEIIECTBA, XUMHUYECKHUE
peakuu (10 YMCITy M COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY 3ddekry, mo
M3MEHEHUIO CTENEHEH OKUCIEHUS! XUMUYECKUX JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATH) OOIIME U crienu(UIecKne XUMHUECKHE CBOMCTBA TPOCTHIX
W CJIOKHBIX BCIIECTB, IMOATBEPXKIAasi ONMHCAHHWE IPUMEPaMU MOJCKYISPHBIX M HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XMMUYECKUX PEAKLUI;

® COCTaBJATh YPAaBHEHUS AJIEKTPOJIUTUYECKON IUCCOLMALMU KHUCIOT, IIEJIOYEH M COJIEH,
MOJIHBIE W COKpAallEHHbIE YpaBHEHHUS peaKkUMid HOHHOTO OOMEHa, YpaBHEHHUS peakiuil,
MOATBEPXKIAIOIIUX CYLHIECTBOBAHUE TI'€HETHMUECKOM CBSI3M MEXJy BELIECTBAMHU Pa3JIMUHBIX
KJIaCCOB;

® DpacKpbIBaThb CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUN IMOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OanaHca ITUX PEeaKIMii;

® [POrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUS XUMHYCCKUX IMPEBPAIICHUN B PA3IMYHBIX YCIIOBHSIX;

® BBIUKCIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XUMMYECKOTO »3JIeMeHTa Mo (opMysie COEAUHEHMs, MAacCOBYIO JOJIO BEIIecTBa B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOI peakiuu;

e coOmofaTh MpaBWiIa  TOJB30BAaHUS  XMMHUYECKOM  mocymoil u  1abopaTopHBIM
000py/IOBaHKEM, a TAK)KE MIPaBHIIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIUSAMU
M0 BBHINOJHEHUIO JITA0OPATOPHBIX XWMHUYECKUX OIBITOB IO TIOJYYEHHIO U COOUPAHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTJIEKHCIIOTO Ta3a);

® TPOBOJUTH PEAKLIHUH, MOATBEP)KAAIONINE KAYECTBEHHBIH COCTaB pPA3JIMYHBIX BELIECTB:
pacro3HaBaTh OMNBITHBIM MyTEM XJIOPHA-, OpOMUA-, HOOUMI-, KapOoHaT-, ¢ocdar-, cUIUKat-,
cyabdar-, THIPOKCHA-UOHBI, KATHOHBl AaMMOHHUS ¥ HOHBl M3YYEHHBIX METAJJIOB,
MPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEIECTB;

® INPUMEHATH OCHOBHBIE OIEpAlMH MBICIUTEIBHON JAEATEeIbHOCTH — aHaliu3 W CHHTES,
CpaBHEHHE, 0000IIeHNEe, CHCTEMATH3AIUIO, BBISIBICHHE TPUYMHHO-CIICICTBEHHBIX CBSI3eH — IS
M3YYEHHUS CBOICTB BEIIECTB U XUMUUYECKUX PEAKIIMH, €CTECTBEHHO-HAYYHbIE METO bl TO3HAHUS
— HabmroIeHne, U3MepeHue, MOICTUPOBAaHNE, SKCIIEPUMEHT (PEaJIbHbII U MBICIICHHBIH).
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Paznen |1: Conep:xxanune yueOHOro npeamera, Kypca
Xumusi. 8 kiace (3 yaca B HEJIEIIO)

Conepxanue Kypca Buner y4eOHOM | DIEeKTpOHHbIE L{eneBbie OpUEHTUPBI
NEeITeNbHOCTH (tudpoBbIC) BOCIHUTAHUSA
00pazoBaTesbHbIC
pecypcesl
Pasnen 1. PackpeiBath cmbicn | http://school-
HepBOHaqaﬂbele H3yYaeMbIX OHSTHIA w HCHHOCTI/IHaV‘{HOFOHO?)HaHI/I}I
XUMHYecKHe MOHATUs (25 | PackpeiBaTh poib XUMHM B | pins/feducont.ru/ n;zg::;;zii};qsclfeﬁecmen
4acos) MPHPOTe M JKH3HU HeroBeKa, IMITCCKOR A
1.1 Xumusi — Bakmueiimag | °© ©BT3P € APYTHIMH nitps:fedsao. 1wl COOTBETCTBYIONIUE P ,
HayKaMU.
zﬁzic:aneslc;;ﬂ];omaﬂ“ﬂ 1 Paznuuate ynucThIE BElECTBA ;ZE}I;;I;JI::HOMY HaYKHypOBHIE
esTeJbHOCTH (8 yacoB 1 CMECH,
- IIpeamer X(I/IMI/II/I. )POHL OAHOPOZHbIC 1 ;?);T;‘;ZEII;H . OCZI}?I};}I/{OJ(I::;
XUMHUHN B JKHU3HH 4YCJIOBCKA. HCONHOPOAHBIC CMeCH. HaquOﬁ KapTHUHBI MHpa
XUMHS B CHCTEME HayK. Pasmiate — gu3nieckue  u IpEICTaBIICHHS 00 OCHOBHBIX
XUMHUYCCKUEC
@Ejﬁiewneﬂ BCIICCTBA. SBITCHIS. 3aKOHOMEPHOCTSIX Pa3BUTHUSA
CBOMCTBABEIIECTB. ATperaTHoe Cneposars alropuTMam EE;E;;I;: c Bg?pﬁ%ﬁ;gg
cocTosue Bemects. [lonsTue | MCMOB30BAHIA Cpemoif, O ponM XHMHH B
0 METO/ax MO3HAHUS B XHMHH. OKCIICPUMEHTAJIBHBIX METOJI0B H03HaH;II/I STUX
UwcThle BelecTBa U CMECH. —HaOMOACHU " 3aKOHOMEPHOCTEN;
Crioco0n1 pasaeneHus OKCICPUMCHTA. Bocrmuranue ,
CMECCIL Habmomate ®  ONHMCHIBATH
Xumuueckuii 00 eKTH! NPH TIPOBCACHIH 11\14(())3T}1fl?§)1TeJII{I;I;HZBHeHHLIX
IKcnepumenm: AICMOHCTPAIIH " Ha Hon’yquI/II)e HOBBIX
Tlemoncmpauuu: 7Ta0OpaTOPHBIX  OMBITOB  TIO S o UM
-3HAKOMCTBO ¢ XUMuueckoi | 13YTCHUIO . HEO0O0X0TUMBIX ,un;;
MOCY/I0M,C TpaBUIaMU PabOTHI (uzirteckux CBOMCTR 00BSICHECHUS
B Ha60paT0pI/II/I u IpueMaMu BEILCCTB, criocobos o Ha6J'H0,I[aeMI:IXHp0LICCCO
oOparieHusl ¢ Ja00paTOPHBIM PasACICHIA cmecen BUABJICHUI:
T — BEIISCTB. } IIpoBoauTh BOCHI/ITaHI:IC
DIBHUCCKIE cROficTRa | XAMUYCCKHIE SKCIIEPHMEHT HO3HABATETEHOMN
00pasLoB TpH HAOIONCHUN 38 TOPAICI nH@opMauHOHH(;ﬁ H

HCOPraHN4CCKUX BCIICCTB —
METaJIJIOB 1 HEMECTAJIJIOB.

Crioco0st pasneneHus
cMecei (pmapTpOBaHUE,
BBITIAPWBAHUE, JUCTUILIALINS,
xpomartorpadus).

Jlabopamopnbvie onvimol:

-M3yyenne w  omnucaHue
(bm3rueckux CBOIACTB
00pasIos HEOPTaHUYECKUX
BEIIIECTB.

-M3y4yenne croco0oB
pazneneHus cMmeceit (c

MTOMOIILIO MarHNUTA).

Ilpakmuueckue padomoi:

Ne 1. IIpaBuma paGoTel B
nabopatopul M MPUEMBI
oOpamieHust ¢ 1a00OpaTOPHBIM
000pyIOBaHHEM.

Ne2. Habmonenus 3a
ropsei cBeuoi

Ne 3. Pa3pnenenue cmeceii (Ha

CBEYOi1 B X01Ie
MpakTU4IecKon paboTer No 2.
IIpoBoguTh XUMUYECKUN
9KCHEPUMEHT NPHU Pa3IeiIeHUU
cMmecell (Ha TpuUMepe OYHUCTKA
ITOBapEHHOMN COJH) B XOZE
pakTU4eckon padbotsr No 3.

CnenoBathb MpaBUIIaM
MOJIb30BAHUS XUMHYECKON
nocynod W J1abopaTOpHBIM

o0opyznoBaHMeM, a  TaKKe
mpaBujgaM  obOpameHust ¢
XUMHWYECKUMH BEIIECTBAMH B
COOTBETCTBUU C HHCTPYKLUEH
pu BBINOJIHEHUHT
npaxkTudeckon padotsr Ne 1.
BricTpanBaTe  pa3BEpHYTHIE
MACBMEHHBIE U YCTHBIE OTBETHI
C ONOpOH Ha MH(OPMAILHMIO U3

y‘IC6HI/IKa n CIIPpaBOYHBIX
MaTepualioB, rpaMOTHO
HCIIOJIB30BaTh I/IBY‘ICHHLIﬁ

YUTATEIBCKONW KYJIBTYPHI,
B TOM 4YHCJIE HaBBIKOB
CaMOCTOSITEIbHOU
paboTsl C
Y4eOHBIMUTEKCTaMHU,
CIIPpaBOYHOU
JIUTEpaTypoHu,
JIOCTYIIHBIMU
TEXHUYECKUMHUCPEACTBAM
WUH(POPMATMOHHBIXTEXH

OJIOTHI; UHTEpEC K
00y4eHHI0O ¥  IO3HAHHIO,
T10003HATENBHOCTD,
TOTOBHOCTh U CIIOCOOHOCTH K
€aMo00pa30BaHHUIO,
MIPOEKTHON u
HCCIIEZI0BATENIbCKON
JeSTEIIbHOCTH, K
OCO3HAaHHOMY BBIOODY

HaNpaBIEHHOCTH ¥ YPOBHS
o0yueHUS B TaJbHEHIIICM;
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IpuUMEpPE OUUCTKHU HOBapCHHOﬁ

coun)

1.2 BemiectBa H
xuMuYeckne peaknmm (17
4acoB)

ATOMBI u MOJIEKYJIBL.
XuMuyeckue 3JIEMEHTHI.
CUMBOJIBI XUMHYECKHX
DJIEMEHTOB. IIpocteie u

CIOXKHEIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.
XuMuyeckas dbopmyna.
BanenTHOCTh aTOMOB
XUMUYECKHUX 3JIEMEHTOB.
3aKOH IIOCTOSIHCTBA COCTaBa

BEIIIECTB. OtHOCHUTENIBHAS

aToMHas Macca.
OTHOCHUTENIbHAS

MOJIEKYJIIpHast Macca.

MaccoBas J10Ji1 XUMHUYECKOTO
3JIeMEHTa B COCIUHCHHH.
Pacuétet 1o  dopmynam
XUMHNYCCKUX COCﬂHHeHHﬁ.
Ou3uveckne U XUMHUYECKHE
SIBIICHUA. Xummnyeckas
peaknust ¥ e€ Mpu3HaKU. 3aKOH
COXpaHEHHS MacChl BEII[ECTB.
XUMHUYECKHUE YPAaBHEHMUSI.

Kaccudukarus
XUMHUYECKUX peakIuii
(coemmHeHU, pasIOKEHUS,
3aMeIeHns, oOMeHa).
Xumuueckuii
IKCnepuMeHm:
Jlemoncmpavuuu:
-Ousnyeckre CBOMCTBA
00pasIos HEOPTaHUYECKUX
BEIIECTB —  METANIOB |
HEMETaJUIOB.

- O6pasubt BEIIIECTB
KOJIMYECTBOM 1 MOJIb.
dusnyeckue SIBJICHUSI

(TutaBNIeHWEe  BOCKa,  TasHHE
NbJa, pacTUpaHHe caxapa B

CTyIIKE, KUTICHHE u
KOHICHCAITHSI BOJIBI).
-XUMHYecKHe SIBJICHHS
(ropenue CBEYH,
NpOKaJIMBaHNE MeHOU

MPOBOJIOKH, B3aUMOJICHCTBHE
COZBI HWJIM Meja C COJSIHOM
KHCIIOTOM).

-Habmogenue  mpu3HAKOB
MPOTEKAHUS XUMHYECKHX
peaknuii (pasiokeHHe caxapa,
B3aMMOJICHCTBHE CepHOM
KHCJOTBI C XJIOPUAOM Oapwus,
MOJAyYeHHE W PAa3NIOKEHHUE

MOHATUIHBIN anmapat Kypca
XUMUH.

Onpenensith MIpU3HAKU
XUMHUYECKUX peaxkuuii,
YCIOBUSL ~ HMX  MPOTEKaHUS.
OOBsCHATH CYLIHOCTh

(UBMYECKNX M XUMHYECKHX
SIBICHMM € TOYKH 3PEHHS
aTOMHO-MOJIEKYJIIPHOTO

YUCHHS.
Krnaccudumnmposath
XUMUYECKHEe  peakiuu (10
qHCITy u COCTaBy
pearupyrommx u
00pa3yIonmxcsi BEIIECTB).
CocraBnAarte (hopmyIbl
OMHAPHBIX BEILIECTB o

BAJICHTHOCTH MW  ONPEACIATH
BaJICHTHOCTh 10  (opMysiaM
BEIIECTB. PaccraBiagars
KO3 UITUEHTHI
B YPaBHEHHUAX XHUMHYECKHUX
pEaKITHA. Hab6mronats u
OIMCHIBATh  OOBEKTHI  TpHU
MIPOBEJICHUH JEMOHCTpAI U
Ta00paTOPHBIX OITBITOB.
[IpoBoANTH BBIMHCIECHUS IO
(hopmynam XUMHYECKIX
COCIMHEHUA U YpaBHEHUSIM
XUMHUYECKUX PEaKIIUi.
IlpumeHsiTb  €CTECTBEHHO-
Hay4JHBIE METOBI TTO3HAHUSA (B
TOM  yucie  HaOIroAeHue,
MOZIENHpOBaHHE,
OKCIEPUMEHT W OCHOBHBIC
orieparm MBICTUTETHHOMN
JeSITeTHHOCTH (cpaBHeHmMeE,
KJIacCU(pUKAIHA)
BricTpanBaTe  pa3BEPHYTHIE
MMICEMEHHBIE ¥ YCTHBIE OTBETHI

C oropou

Ha HUH(pOPMAIIIO u3
yuyeOHMKAa W  CIPaBOYHBIX
MaTepHaJIoB, IrpaMOTHO
HCIOJIb30BaTh W3y4YCHHBIN

MOHATUMHBIN anmapaT Kypca
XUMHH.

[IaTprOTHYECKOTOBOCTIMTAHU

a1
Bocrnuranue
LIEHHOCTHOIOOTHOIIICHU ST
KOT€YECTBEHHOMYKYJIbTY
PHOMY,UCTOPUYECKOMY U

HAy4YHOMY HacJeauIo,
IIOHUMaHUusA 3HAUYCHUA
XUMHUYECKOH HAyKu B
KU3HU COBPEMEHHOTO
obr1ecTBa,
CIOCOOHOCTHUBIIAJIETh
JOCTOBEPHOU
nHbopManuei o

MEePEIOBBIX JOCTHKCHHUSIX
HOTKPBITUSAX MHUPOBOU H
OTC€YECTBEHHOW  XHMUH,
3aMHTEPECOBAHHOCTHUBHA
YYHBIX3HAHUSIXOOYyCTpOH
CTBEMHPANOOIIECTBA;
9KOJIOTUYECKOT0

BOCIIMTAHUS:

BOCTIMTITHHAE JKOJOTHYECKU
11eIecooopa3Horo
OTHOIIIEHUSI K TIPHPOJE Kak
WCTOYHHKY KM3HU Ha 3emIe,
OCHOBE €€ CyIIeCTBOBAHUS,

MOHUMAaHNe EHHOCTH
3I0POBOTO ¥  0E30MacHOro
obpasa KU3HH,

OTBETCTBEHHOE OTHOILIEHHE K
COOCTBEHHOMY (PH3UIECKOMY
U IICUXMYECKOMY 3I0pPOBBIO,
OCO3HAHHE LIEHHOCTH
COOIIOIeHNS TIpaBUII
0e30MacHOro MOBEACHUS TIPH
paboTe ¢ BemecTBaMu, a
TaKXKe B CUTYyaLusX,
YIPOXKAIOUIMX 3H0POBBI0 U
JKU3HH JTIOACH;
CrIOCOOHOCTH ~ MIPUMEHSATH
3HaHUs, MOJIy4aeMble MpH
W3yYEHUU XUMUH, Ui
pelleHns 3a/1a4, CBA3aHHbIX C
OKpYXarolei MPUPOAHON
Cpemoil, Aisl  TOBBILICHHS
YPOBHS 9KOJIOTUYECKOH
KyJIBTYPBI, OCO3HAHHUSA
r1100aabHOro xapakrepa
9KOJIOTMYECKUX MpoliIeM H
nyTeH ux pelenus
MOCPEACTBOM METOI0B
XHMUH, 9KOJIOTUYECKOTO
MBILIICHUS, YMEHUS
PYKOBOACTBOBATBHCS MM B
MO3HABATENBHOM,
KOMMYHHUKAaTHBHON u




MAOQOY COLI Ne40

OcHoBHas 00pa3zoBarenbHas MPOrpaMMa OCHOBHOTO OOIIETro 00pa3oBaHus

2.1. Paboune mporpaMmsbl y4eOHBIX MIPEIMETOB

rugpokcuga mean  (Il) mpum
HarpeBaHuM, B3aUMOJICHCTBHE
&Keje3a C PacTBOPOM COJH
Meau (1. OneITHI,
WUTIOCTPHUPYIOIINE 3aKOH
COXpaHEHUS MaccChl.
Jlabopamopnuvie onvimoi:
-Coznanue MoJieneit
MOJIEKYT (IIaPOCTEPIKHEBBIX ).
-Onucanue (bu3nIeCKIX
CBOMCTB 00pas3Iios
HEOPraHWYEeCKUX BEIIECTB —
METaJsIoB U HEMETAJLIOB.
-HaGmonenune  dusnueckux
(nnaBneHHe BOCKAa, TasiHUE
JBAA) ¥ XUMHYECKUX (TOpeHHe
CBEYM, MPOKATUBAHUE MEITHOU
MIPOBOJIOKH ) SIBIICHHA.
-HaOnronenne u onucanue
MPHU3HAKOB MPOTEKAHUS
XUMHAYECKUX PEeaKIUi Pa3HbIX
THUTIOB.

Botuucnenus:

-OTHOCHTECIILHOM
MOJIEKYISIPHOMN Macchl
BEIIECTB, MAcCCOBOH  JIOJH

XIUMHYECKOT0 dJIeMEHTa
1o hopMyJie COeTHHECHHUS,
KoutpoabHas pat6ora Nel

no teme «llepBoHayajbHble

XUMHYecKHe MOHATH I

COLIMAILHOM IIPAKTUKE.

Pasznen 2. Baxmueiimue

npeacTaBuTe U
HEeOpraHnvYecKux BellecTB
(46 yacon)

1.1  Bo3ayx. Kwuciaopon.
Ilonsitne 00 okcmaax. (7
4acoB)

Bo3nyx — cmech razos.

CocraB Bo3myxa. Kucnopon —
3JIEMEHT U MIPOCTOE BEIIECTBO.

Haxoxnenue kucinopoga B
MPUPOJIE, ¢busnveckue U
XUMHYECKHUE CBOMCTBa
(peaxkuuu ropenwus). OKCHIBL
[Tpumenenue KHCJIOpOoJia.
Crioco0n1 MOMY4CHUS
KHUCIIOpoJa B JTa0OpaTOpuu U
MPOMBIIIIICHHOCTH.
Kpyrosopot

Kuciopoaa B mpupone. O30H
— aJUIOTpONHasT MOIU(PUKAINS
kucnopona. TeroBoit 3ddext
XUMHAYECKOH peakuuu,
TEPMOXUMHUYECKUE YPABHEHHUS,
9K30- W OJHAOTEPMHUYECKUE
peakunu. TormmBo: yroms u

Hcnonp30BaTh XHUMHYECKYIO
CUMBOJUKY ISl COCTaBJICHUSA
thopmyn BEIIECTB,
MOJIEKYIIIPHBIX ypaBHEHUI
XUMHUYECKUX peakiuit c
y4acTHEM KHCIIOPOa.

XapaKkTepu3oBaTh
(omuceIBaTH) COCTaB BO3YXa,
(u3mueckne W XUMHAYECKHE
CBOICTBa KHCIIOPOJA, CIIOCOOBI
€ro MOoXy4eHHs, TPUMEHEHHE U
3HAUEHHE B MPHUPOJE U KUZHU
YenoBeKa.

CpaBHHBaTbH peaKiuuu
TOpeHHss W MEUICHHOrO
OKHCJICHUSL.

OOBsCHATH CYIIHOCTb
KOOI UIECKUX npooieM,
CBSI3aHHBIX C 3arps3HEHHEM
BO3/IYyXa.

CrenoBath npaBuiIaM
OezonacHoi paboThI B
1abopaToOpuH npu

HCIONIb30BAaHUHN  XUMHYECKOU
nocyasl W oOOpyAOBaHHS, a
TaKKe MMpaBUiiaM OOpaIeHus ¢
TOPIOYMMH BEIIECTBAMHU.

http://school-
collection.edu.ru/

https://educont.ru/

https://edsoo.ru/

L{eHHOCTHHAYYHOTOTIO3HAHHS
MHPOBO33pPEHYECKUE
MIPEJCTaBIICHUS O BEIIECTBE U
XUMHUYECKON peakiuu,
COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HayKH u
COCTaBIISIIONINE OCHOBY IS
MMOHUMAaHUS CYIITHOCTH
HAaydYHOW KapTHHBI MHpAa,
MpeacTaBieHus] 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS
TIPUPOIBL, B3aMMOCBS35X
YyeJoBeKa € MPUPOTHOU
cpemoi, O PO XUMHH B

MMO3HAHUHU 9THUX
3aKOHOMEPHOCTEH;
Bocnuranue
MO3HaBaTEIbHBIX
MOTHBOB, HamlpaBJICHHBIX
Ha TIOJYyYEeHHE HOBBIX
3HAHUN no XHUMHUH,
HEO0O0XO0JUMBIX IS
00BSICHEHUS

HaOJF0JaeMBIXITPOIIECCO
BUSIBJICHUM;



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://educont.ru/
https://edsoo.ru/
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MeTaH. 3arps3HEHHE BO3IyXa,
YCHUJICHHE MMapHUKOBOT' O
a¢dexra, paspylieHue
030HOBOT'O CJIOSI.

Xumuueckuii
IKCHEpUMEHm:
Hemoncmpayuu:
-KauectBenHoe onpenencHue
colepKaHUsl  KUCIopojga B
BO3IIyX€

-[Tonyuenwue, cobupanue,
pacrio3HaBaHWEe W HW3YYCHHE
CBOMCTB KHCIIOPOJIa.
-Habnronenue
B3aUMOJCHUCTBUSL BEIIECTB C
KHCIIOPOZOM U YCIIOBUS

BO3HHUKHOBEHUS 5
MpeKpaIeHUs rOpeHUs
(moxapa).
Jlabopamopuuiil onvim:
-O3HakoMJIeHHE C
oOpaszmamu OKCHJIOB "

OITMCaHNE UX CBOMCTB.
Ilpakmuueckaa paboma:

Ne 4. Tlomydyerme w
cobupanme

KHCIIOpOAa, H3y4eHHE €ro
CBOMCTB.

Botuucnenus:
-MOJIEKYJISIPHON Macchbl
KHCIIOpoAa W  O30Ha Ha
OCHOBAaHMHM aTOMHOM MAacCHI
XAMHYECKOI'0 DJIEMEHTA;

2.2. Bogopoa. Ilousitue o
KHCJIOoTax M coasx. (16

4acoB)

Bomopon — oaneMeHT U
pocToe BEIIIECTBO.
Haxoxnenue Bomopoga B
mpupone,  QuU3NYECKHe U
XHUMHYCCKHE CBOICTBa,
IpUMEHEHHE, CIIOCOOBI
nonydenust. Kuciaors! u conu.

Konuuectso BEILIECTBA.
Monb. Monspras  macca.
B3anmocBs3p KOJIMYECTBA,

Macchl M YHCIIa CTPYKTYPHBIX
eAUHUL BeniecTBa. MoJsipHBIit
00bEM TraszoB. Pacuérel 110
XUMHYECKUM YPaBHEHUSIM.
Xumuueckuii
IKCHEpUMEHm:
Hemoncmpayuu:
-ITonyuyenue, cobupanue u
pacrno3HaBaHUE BOJIOPO/IA.
-BzaumoneiictBue Bomopoaa
¢ okcuzom memu (11).
Jlabopamopnuwiit onvim:

IInanupoBats 5
OCYLIECTBJISITH HAa IIPAKTUKE
XUMUYECKUE  DKCIIEPUMEHTHI,

MIPOBOAUTH HaOIIoIEHNS,

JIeNaTh BBIBOJIBI 110

pe3yabTaTaM 3KCIIepUMEHTa
npu MIPOBEICHU U

1a00paTOPHBIX  OMBITOB U
NPaKTUYECKON paboThI.

Breraucnars KOJIN4Y€CTBO
BelecTBa, OOBEM Tasza 1o
dhopmynam.

BeicTpauBaTh pa3BEpHYTHIE
MTUCBMEHHBIE U YCTHBIE OTBETHI
C OMopol Ha WHPOPMAIHIO U3
yuyeOHMKA W  CIPaBOYHBIX
MaTepuasos, TPaMOTHO
HCIIOJIb30BaTh W3Y4YEHHBIN
MOHATUHHBIN ammapar Kypca
XUMHUH.

PackpsiBath CMBICJI
HU3y4aeMbIX MTOHATUI u
MIPUMEHSATh 3TH TOHSATHS TMPH
OIMCAaHWUHU CBOMCTB BEIIECTB U
UX TIpEBpaIEHUN.

XapakTepuzoBaTh
(omiceIBaTh) (U3MUECKHE U
XUMUYECKHUE CBOIICTBA
BOAOpOAa,  CHOCOOBI  €ro
TTOTyYeHYIs], IPUMEHEHHE.

Cobuparp  mpubop  mis
MTOTyYeHHs BOAOPOA.

Hcnonp30BaTh XHUMHYECKYIO
CUMBOJHUKY ISl COCTaBJICHUSA
thopmyn BEIIECTB,
MOJIEKYIIIPHBIX ypaBHEHUI
XUMUYECKUX peakuuii c
y4acTHEM BOAOPOAA.

Berancisats MOJIISIPHYIO
MacCy BEIIEeCTB; KOJIMYECTBO
BemiecTBa, 00BEM Tasza, maccy
BEIIECTBA;

IIpoBomuTe  pacyérel 1O
YpaBHEHUSM XUMHYECKHIX
peaxmuii: KoaudecTBa, 00béMa,
MaccChl BeIIleCTBa 1o
H3BECTHOMY KOJIMYECTRY,
00bEMY, Macce peareHTOB WIIH
IIPOAYKTOB PEAKIIUH.

YyacTBOBaTH B COBMECTHOH
pabote B rpyrmre

XapakTepu3oBaTh
¢usnyeckue M XUMUYECKHE
CBOWCTBa BOABI, €€ PONb Kak
pacTBOpUTENS. B IPUPOAHBIX
Ipoueccax. CocTaBnsiTh
ypaBHEHUS XUMHUYECKUX
pEaKIHil C y4acTHEM BOJIBI.

BOCHUTAHUE
MO3HaBaTEIbHOM,
nHOpMAITMOHHOH u
YUTATEIIFCKON KYJIBTYPHI,
B TOM 4YHCJICE HaBBIKOB
CaMOCTOSITEJIbHOM
paboThl c
Y4eOHBIMUTEKCTAMHU,
CIIPAaBOYHOM
JIATEPATypPOH,
JOCTYITHBIMU
TEeXHUYECKUMUCPEICTBAM
UUH(OPMAITMOHHBIXTEXH

OJIOTUU ;UHTEpEC K
O0y4eHHI0O W  IO3HAHHMIO,
110003HATENHHOCTb,
TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30oBaHUIO,
MIPOEKTHOM 51
HCCIIEI0BATEIBCKON
e TEINBHOCTH, K
OCO3HAHHOMY BEIOOpY

HAIpaBIICHHOCTH H YPOBHS
00y4eHHS B JaTBHEUTIIEM;

I'pakTaHCKOTOBOCITMUTAHUS

Bocnouranwue
MPEJICTaBICHUS o
COITMAIBHBIX HOpPMax |
npaBUiIax

MEXITMIHOCTHBIXOTHOIIIE
HUNBKOJJIEKTHBE,KOMMYH
WKaTUBHOWKOMITIETEHTHOC
TH B 00IIeCTBEHHO
MMOJIE3HOMH, y4ueOHO-
HUCCIIEI0BATEILCKOU, TBOP
4eCKOW W Jpyrux BHIAAX

IeATEIBHOCTH;
BOCOHUTAaHUE TOTOBHOCTH
K pasHooOpa3HOU
COBMECTHOU
IeSATeIIbHOCTHU npu
BBITIOJTHEHUH

Y4eOHBIX,[TO3HABATEIbHBI
X3a/1a4,BbIINOJTHEHUUXUM
MYECKUXIKCIIEPUMEHTOB,
CO3IaHuH y4eOHBIX
MMPOEKTOB, CTPEMJIEHUS K
B3aMONOHUMAaHHUIOUB3aU
MOTOMOIITUBITPOIIECCEITO
Hy4eOHON eI TEeIILHOCTH;
BOCIIUTaAaHHE TOTOBHOCTH
OIlICHUBATh cBOE
NOBEJCHUE U IOCTYIIKHU
CBOMX

TOBapUILEUCIIO3ULIUUHPA
BCTBEHHBIXUITPABOBBIXHO
PMCYy4YETOMOCO3HAHUSIIOC
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-B3aumopeicTBue KHCIOT C
MeTaJlJIaMH.

Ilpakmuueckas paboma.

Noe 5. [Tlomyuenue u

coOupaHue BOJIOpOJIA,
HU3y4YEHHE €r0 CBOMCTB.
Buvtuucnenus:

MOJISIDHOM  Macchl, MacChl
BEILIECTB, MacChl U KOJIMYECTBA

BEIIIECTBA;
-00BéMa, KOJIMYECTBA
BellecTBa rasa 10  €ro
I/I3BeCTHOMy KOJ'II/I‘ICCTBy
BEIIECTBA UM 00BEMY;
-00bEMOB rasoB o

YpaBHEHHIO peakuuu Ha
OCHOBE 3aKOHa OOBEMHBIX
OTHOIIIEHUH Ira30B

-KOJINYECTBA, Macchl
BEILECTBA

110 YPaBHCHUAM XUMUUYCCKHUX
peakuuii

2.3 Boaa. PacTBOpBLI
ITousitue 00 pacrBopax (9
4acoB)

du3nyecKkre CBOMCTBA BOJBI.
Boma  kak  pacTBOpUTEIb.
XUMHUYeCcKHEe CBOMCTBA BOMBI.

OcuoBanus. PactBoprl. Poin
pacTBOpOB B TpHUPOAE U B
JKU3HM 4enoBeka. Kpyrosopor
BOZBI B MIpHpOAE. 3arpsA3HEHHE
npupomHeIx Box. OxpaHa o
OYHCTKA TPHPOMHBIX  BOJI.
Hacrernmennnie u
HEHaCHIILIEHHbIE pacTBOPHI.
PactBopuMocTh BelecTB

B Bome. MaccoBasg nois
BEIIleCTBa B PacTBOpE.

Xumuueckuii
IKCHepuUMeHm:
Jemoncmpauuu:

-PacTBOpeHne Bemiects ¢
Pa3IUYHON PaCTBOPUMOCTEIO.

-B3aumopeiictBrie BOABI C
MeTaIaMHi (HaTpuem H
KaJIBITHEM ).

-MccnenoBanne  pacTBOpOB
KHUCIIOT H® menoyei C
ITOMOII[IO WHIIKATOPOB.
Jlabopamopnuie onvimol

-UccnenoBanue
0COOCHHOCTE  pacTBOpEHUs
BELIECTB c pazIu4HON
PacCTBOPUMOCTBIO.

-IIpuroToBieHne pacTBOPOB

C ompeAcnéHHOM MaccoBOM
Jonei pPacTBOpPEHHOTO

OOBsICHATH CYLIHOCTh
3KOJIOTUYECKHUX npobiem,
CBA3aHHBIX C 3arps3HEHHEM
MPUPOIHBIX  BOMA,  CIOCOOBI
OUUCTKHA BOJABI OT IpUMECEH,
Mephl 10 OXpaHe BOJ OT

3arps3HEHM.

Cinenosartsb MIpaBUIaM
OezomnacHon paboTh B
nabopaTopuu npu

WCMOJIb30BAaHUM  XMUMHUYECKOMN
MOCY/Ibl ¥ 000PYI0OBaHUSI.

HpOBO}II/ITI) BBIYUCJIICHUA C
IMPUMCHCHHUEM IIOHATUA
«MaccoBas IO BEIeCTBa

B PacTBOpE».

Knaccudumnmposath
n3ydaeMmble  BEIIeCTBa 110
COCTaBY U CBOMCTBaM.

CocraBnAarte (hopmyIbl
OKCHJIOB, KHCJIOT, OCHOBaHUH,
coJiel U Ha3bIBATh MX

1o MEXTyHapOIHON
HOMEHKIIaType.

IIporHo3upoBaTth CBOWMCTBA
BEIIECTB Ha OCHOBE OOIIHX
XUMHUYECKUX CBOMCTB
H3Y4YEHHBIX KJIaCCOB/TPYIIIT
BEIIECTB,K  KOTOPBIM  OHH
OTHOCSTCS.

CocCTaBIATh MOJEKYISIPHBIC
YpaBHEHUS peakuuid,
WJUTIOCTPHUPYFOIIUX
XHMHUYECKHE  CBOMCTBA U
CHOCOOBI TIOMYYESHHs BEIIECTB
M3YYEeHHBIX KJIACCOB/TPYII, a
TaK¥Ke TTOITBEPKIATOIINX
TEHETUYECKYI0O  B3aUMOCBS3b
MEXKTy HAMU.

[IponsBoanTh BEIYKCIEHUS

110 YPaBHEHUSIM XUMHYECKUX

peaKuuid.

CnenoBath npaBujaM
Oe3omnacHoi paboTHI B
naboparopuu npu

HCHOJIb30BaHUHM  XMMHYECKOH
MoCy bl ¥ 000pyIOBaHUSI.

BrictpanBate pa3BEpHYTHIE
MMMCbMEHHBIE U YCTHBIE OTBETHI
C ONOpoH Ha MH(OPMAIHIO U3
yuyeOHMKA W CIPaBOYHBIX
MaTepuasos, IPaMOTHO
HCIIOJIb30BaTh M3y4YEeHHBIN
NOHATUHMHBIM amnmapaT Kypca
XUMUH.

HCILCTBI/II\/’IHOCTyHKOB;

dopmupoBaHua
KYJIbTYDBI 3/10DOBbSI:

OCO3HaHHEC IOECHHOCTH
JKHU3HHU, OTBCTCTBCHHOI'O
OTHOLICHU K CBOEMY

310pPOBbIO, YCTaHOBKHA

Ha

3I0pOBBI  00pa3  KHU3HH,
OCO3HAHHUE IIOCIENCTBUN U
HENpusATHE BPEIHBIX
MpuBBIYEK  (yHmoTpeOseHus

AJIKOTOJIS, HApKOTHKOB,
KypeHusi), HE0OXOIUMOCTH
coOItOIeHu ST MPaBUII
0e3omacHOCTH pu

oOpamieHns ¢ XUMHUYIECKIMHU

BEIIECTBAMH B  OBITY
peanbHOM KU3HU;

n
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BEIIIECTBA.
Ilpakmuueckana paboma
No 6. [Ipurorosnenue
pacTBOpoOB € ONpeAcIEHHOU
MacCOBOM JloJIen
pacTBOPEHHOIO BEUIECTBA.
Buluucnenusn:
- c HCIIONIb30BAaHUEM

MOHATHUS  «MaccoBast  JIOJIs
BEII[ECTBA B PACTBOPE»
KontpoJuabHas padora Ne2
no TemMe « BaxuHelinmue
npeacTaBuTe I n
HEOPraHMYeCcKUX BellecTB»

2.4  OcCHOBHBIE __ KJACCHI
HEOPraHMYeCKUX
coenuHenuii (14 yacon).

Knaccudukarus
HCOPraHN4E€CKuXx COC}II/IHCHH?I.
OKcHaBIL. Knaccudukarus
OKCHJIOB:  CcoOjeo0pa3syromme
(ocHOBHBIE, KHCIIOTHBIE,
aMmdoTepHEbIe) u
HecoJIeo0pa3yromue.
Homenknatypa OKCH/JIOB.
Ou3uveckne W XHMHYECKHE
CBOIICTBa OKCHJIOB.
ITonyuenue OKCH/JIOB.
OcnoBannsa. Kmaccudukarms
OCHOBaHMIA: ménoun u
HEpacTBOPHUMBIE OCHOBAHUSI.

Homenknatypa OCHOBaHHM.
Ou3uveckne W XAMHUYECKHE
CBOICTBAa OCHOBAaHHU.

[Tony4yenue oCHOBaHUM.

Kucnorer. Knaccuduxammst
KHCIIOT. Homenknatypa
KHCIIOT. duznueckue u
XUMHYECKHE CBOMCTBA KHUCIIOT.
Psn  akTMBHOCTH  MeTayIOB
H.H. bekeroBa. IlomyueHue
KHCJTIOT.

Comu. HoMmeHknaTypa conen.
dusnveckne W XUMHUYECKHE
cBoiictBa coneid. IlomyueHue
COJICH.

'enerndeckast cBA3b MEXKIY
KJIaccamMu HEOPTraHWYECKUX
COEJIMHEHUH.

Xumuueckuii
IKCnepuMenm:

JdemoHecmpayuu:

- OOpasiel HeOPTaHUYECKUX
BELIECTB Pa3IUYHbBIX KIaCCOB.

-OnBITH, WLTIOCTPUPYIOLIUE
XUMHUYECKUE CBOICTBa
KJIacCOB HEOPTraHUYECKUX
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BCIIICCTB.
JlabopamopHbsie onvimbl
-OnpeneneHHe pacTBOPOB

KUCIOT W WeJIo4Yerd ¢
TIOMOIIBI0 MHIUKATOPOB.

-3yyeHne B3aMMOACUCTBUSA
KHUCJIOT ¢ METAJJIAMH, pPEaKLUU
HEUTpaJIU3aLuu.

-B3aumogeiictBue pacTtBopa
CEPHOM KHUCIIOTBI C OKCHUIOM
meu (11).

-ITonyuenue
HEpPaCTBOPUMBIX OCHOBaHHUM.

-BreiTecHeHue OIHOT'O
MeTajula APYTUM M3 pacTBOpa
COJIH.

Ilpakmuueckasa paboma

Ne 7. Pemienue
AKCIIEPUMEHTAIBHBIX 33]1a4 110

TeMe «Baxuelmme Kiracchl
HeOpFaHquCKHX

COCTMHECHUI.

Botuucnenus:

-110 YpaBHECHHUSM
XUMHUYECKOU peaKIuu:
KOJIN4YECTBA BEIIIECTBA,
00BEMa, Macchl 5(0)
HU3BECTHOMY KOJTUYIECTBY
BellecTBa, 00BEMY, Macce

peareHToB UIN
MIPOAYKTOB PEAKIIHH.

Koutpoabnas pa6ora Ne3
no teMe «OCHOBHBIE KJIACCHI

HEOPraHM4ecKuxX
COeIMHEeHUH»»
Pazpen 3. | PackpeiBath cmbic | hitp://school-
Iepnoauyecknii 3aKoH M | [E€PHOIMYECKOrO 3aKOHa. collection.edu.ru/ HeiH(Z)C;HH:Vq:é)roréO3HaHH’I
nepuojuMyeckast cucTema | ONHMCHIBATE CTPOCHUC | https://educont.ru/ MHPOBOIIpEHICCIH
XHMHUECKHX  diaemenrop | T20mubl  «llepromieckas HPEACTABIICHIDE O BEILECTBE 1
httos://edsoo.ru/ XUMHYECKOI peakuuu,
L. . Memeneesa, | CHCTEMA XHUMHYECKHX D
3JIEMEHTOB JLW. COOTBCTCTBYIOIINE
Crpoenne ATOMA. | | fenneneesay. COBPEMEHHOMY YPOBHIO
OxucauTENLHO- Mojenuposath  CTpOEHHE pasBUTHA Hayku H
BOCCTAHOBHTE/IbHbBIC atoma, SHEPTETHYECKIX COCTABISIFOLIME OCHOBY ISl
pakuuu (26 yacos). YPOBHEH M IOAYPOBHEH mnpH TIOHUMAaHHA CYUIHOCTH
3.1 Ilepuoan4ecKnii 3aKOH | ropmornu PHCYHKOB, HAayYHOM  KapTUHBl  MHDA,
u_Ilepromyeckas CHCTEMA | 57eKTPOHHBIX IIPE/ICTaBICHUS] 00 OCHOBHBIX
Xumudeckux 3aemMenToB JLU. | xougurypanmit " 3aKOHOMEPHOCTSAX Pa3BUTHUS
MenneseeBa. Cr1poeHue | 5iexrponHo- rpaduUecKuX pUpPOIbI, B3aMMOCBA3AX
aToMa. (14 gyacoB) dopmyu. quOBE)Ka C MPUPOAHOMN
[Tepsrie TOMBITKA | TOSICHATS dusrdecknit CpeAoH, O poOIH XUMHH B
KIaCCH(QUKAIMA  XUMHYECKUX | cMpici IO3HAHHUU STUX
onementoB.  Ilomstwe 0 | popsakoBoro HOMepa, 3aKOHOMEPHOCTEH;
TPYNTaX CXOMHBIX SEMEHTOB | HOMEepOB IEpHOa M TPYILIEI Bocnuranue
(yemoyHbIe M | 3neMenTa. [03HABATEIbHBIX
IETOYH 03EMENTBHBIE XapaKTepH3oBaTh MOTHBOB, HAIPaBJIEHHBIX
METaJlIBl, raJjoreHsl, Ha [OJy4YCHHE HOBBIX

XUMHUYCCKHEC QJICMCHTHI
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WHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpBIE o0pa3zyroT
amdoTepHbIe OKCHUJIBI u
rugpokcusl. [lepuonnueckuii
3aKOH. ITepuonuueckas
cucrema XUMUYIECKHIX
anemeHnToB/[.11. MeHnneneera.
Kopotkonepuoanas u
JUITMHHOTIEPUOAHAS (bopMeI
ITepuoauueckoii CHUCTEMBI
XuMuueckux snementoB JI.U.
Menpneneesa. Ilepuonel
rpynnbl. DU3NYECKHNA CMBICI

TIOPSIKOBOT'O HOMepa,
HOMEpPOB TEPHOJa W TPYIIBI
JJIeMEHTA.

Crpoenne atomoB. CocrtaB

aTOMHBIXSIIIED. W3oronkl.
OJEeKTPOHBI. Crtpoenne
3JIEKTPOHHBIX 000J104eK
aTOMOB MEPBBIX 20
XUMHYECKUX DJIEMEHTOB
ITepuoanueckoii cucTembl
J.N. Menpeneena.
XapakTepucTrka

XUMHYECKOTO 3JIEMEHTA IO ero
nonoxenuto Bllepuoamueckoi
cucteme /.M. Menneneena.
3aKOHOMEPHOCTH M3MCHEHHUS
paamyca aTOMOB XUMHYECKHUX
JJIEMEHTOB, METAJUTMYECKHX H
HEMETAJUTMYECKNX CBOWCTB IO
TPYIIIaM U TepruoaaM.
3nauenne Ilepumommdaeckoro
3akoHa u Ilepuogmueckoit
CHCTEMBI XUMHYECKHIX
JJIEMEHTOB ISl Pa3BUTHA
Hayku u npaktukd. [

MengeneeB — y4éHBIM U
rpaKIaHWH.

Xumuueckuii
IKCHepuUMeHm:
Jemoncmpauuu:

-B3aumoneiictBre
THIPOKCHIA [IMHKa C
pacTBopamMu KHCJIOT H
IEJIOYEH.

-MonenupoBaHue CTpOEHUS
MOJIEKYIT pu ITOMOIIH
PUCYHKOB, MOJIETICH,
BJIEKTPOHHBIX U CTPYKTYPHBIX
dopmyi.

-Tabmuua «[lepuoguueckas
cHucTeMa XUMHYECKHX
2JIEMCHTOB

J.. MenpaeneeBay.
Jlabopamopusvie onvimul
-O3HakoMIIEHHE c

MmepBBIX  TPEX TIEPUOOB,
KaJIui, KaJpluii U 1704
COCAMHEHHUS TI0 TMOJO0KECHHUIO B
ITepuomuueckoit cucreme JI.11.
Menpeneena.

OOBICHATE oorme
3aKOHOMEPHOCTH B M3MEHEHHUH
CBOICTB XAMHUYECKUX
3JIEMEHTOB (u3meHeHue
panuycoB aTOMOB,
3JIEKTPOOTPULIATENEHOCTH,
BaJICHTHOCTH ) u ux

COCIMHEHUH B Ipenenax
MaJbIX TEPUOJOB W TIABHBIX
MOArPYyHI C Y4ETOM CTPOCHUS
UX aTOMOB;

VYuacTBOBaTh B COBMECTHOM
paboTe B mape WiH rpyre.

BeicTpauBaTh pa3BEpHYTHIE
MMMCbMEHHBIE ¥ YCTHBIE OTBETHI
C OIopol Ha WHQPOPMAIHIO U3

yueOHHKa u JIPYTUX
WCTOYHUKOB, B TOM YHCIE
HuTepuera

PackprbiBath CMBICTT
HU3y4aeMbIX TTOHATHM.

OnpenensaTs BUI
XUMUYECKOU CBA3U B
COEMHEHNU.

MoaenupoBatb CTpOEHUE
MOJIEKYIT pu TTOMOTITH
PUCYHKOB, MoeneH,

JJIEKTPOHHBIX M CTPYKTYPHBIX
thopmy.

Hcnonb30BaTh XUMHYECKYIO
CHUMBOJIUKY JUISI COCTaBJICHUS

thopmyn BEIIECTB,
3JIEKTPOHHOTO Oamanca
peaKuuid.

Onpenensite CTENEeHb
OKHCIICHUS aTOMOB

XMMHYECKUX DIIEMEHTOB IO
topMynaMm  ®  COCTaBISITH

thopmys OMHAPHBIX
COCIMHEHMH  TI0  CTEHEeHHU
OKHUCIICHUS aTOMOB

XUMHUYECKUX DIIEMEHTOB.
OnpenensiTe OKUCIUTENb U
BOCCTaHOBHUTENb. PaccTaBisTh
KO3 PUIIMEHTHI B cXeMmax

MIPOCTHIX OKHCIIUTEIBHO-
BOCCTAHOBHUTEIILHBIX pEaKIUil
METOI0M AJIEKTPOHHOTO
OaJjaHca.

HaGmronats XUMHUYECKHE
OIBITHI 1o IJIaHy,

AHAJIU3UPOBATH n JcIaTb
BBIBOJbI.

3HaHUU no XUMUH,
HEO00XO0JUMBIX IS
00BSICHEHUS

HaOJII0JaeMBIXITPOIIECCO
BUSIBJICHUM;
BOCITUTAHHEC
MOo3HaBaTEJIbHOM,
nHGOpMaMOHHOH u
YUTATEIIbCKOW KYJIbTYPBI,
B TOM 4YHCJC HaBBIKOB
CaMOCTOSITENbHOMI
paboThl C
Y4eOHBIMUTEKCTaMHU,
CIIPaBOYHOM
JIATEPATypPOH,
JOCTYHHBIMH
TeXHUYECKUMHCPEICTBAM
UUH(OPMAITMOHHBIXTEXH

OJIOTHI;UHTEPEC K
OOy4YeHHI0O W  TIO3HAHUIO,
JIF0003HATENBHOCTD,
TOTOBHOCTh M CITOCOOHOCTH K
caM000pa30oBaHUIO,
MPOEKTHON u
HCCIEN0BATENBCKOM
JIesITeNTbHOCTH, K
OCO3HAHHOMY BBIOOPY

HANPaBJICHHOCTH U YPOBHS
00y4eHHS B JATBHEUIIIEM;

[TaTpHOTHYIECKOTOBOCTIUTAHH

a

Bocnouranwue
IEHHOCTHOT'OOTHOIIIEHHU
KOTE€YECTBEHHOMYKYJIBTY
pPHOMY,HCTOPHUYECKOMY |

Hay9YHOMY HaCJIEeIUIo,
HNOHUMAaHUS 3HAYCHUS
XMMHUYECKOM HayKd B
JKU3HU COBPEMEHHOTO
o0111eCcTBA,
CIIOCOOHOCTHUBIIAAETH
JAOCTOBEPHOI
nHdopmarmen o

MEPEaOBBIX TOCTHXKEHUIX
HOTKPBITUSIX MHPOBOH M
OTE€YECTBEHHON  XHMMUH,
3aMHTEPECOBAaHHOCTHUBHA
YUHBIX3HAaHUAX00YyCTpOH
CTBEMHUPanOOIIEeCTBA;

TPYJIOBOrO BOCIIUTAHUS:

HHTEPEC K IPAKTUYECKOMY
n3ydeHuro npodeccuit u Tpyna
pa3NU4HOrO poAa, yBaKEHHE K
TPYAY U pe3ylbTaTaM TPYAOBOU
JIeSITENbHOCTH, B TOM 4YHCJIE Ha
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oOpasiamu METaJUIOB "
HEMETAILIIOB.

3.2 Xummnueckasi _CBA3b.
OKHCINTEIbHO-
BOCCTAHOBUTEIbHEIE
peaxuuu (12 yacos)
XuMnueckas CBSI3b.
KoBanentnas (momsipHas U

HEMNOoJsIpHast) CBS3b.
DNEKTPOOTPHUIIATENEHOCTh
XUMHYECKUX DJIEMEHTOB.

Honnas cBs3p. CTeneHn
okucienus. OKHUCITUTEIBHO-
BOCCTAaHOBHUTEIIbHBIC PEAKIIHH.
ITponeccer OKUCJIEHUS U
BOCCTaHOBJICHHsI. OKHCIUTEIH
Y BOCCTAaHOBUTEIH.
XUMUYECKUN IKCIIEPUMEHT:
n3ydeHue oO0pas3IoB BEIIECTB
METAUIOB W HEMETaJIJIOB,
B3aMMOJCHCTBHE
THUAPOKCUIA
pacTBopamMu
IICIIOUCH,

IIMHKA C

KHCJIOT u
MPOBEICHNE
OIBITOB,  MJUTIOCTPHUPYIOIIUX
MIPUMEpPHI OKHCITUTEIBHO-
BOCCTAHOBHUTENBHBIX PpEAKIUil
(ropenue, peaknm
Pa3IIOKEHUSI, COSTHHCHUS ).

Xumuueckuii
IKCnepuMeHm:

Jemoncmpauuu:

-OmBITH, WIDTIOCTPUPYIOIINE
MIPUMEpPHI OKHCITUTENTFHO-
BOCCTAHOBHUTENBHBIX PEAKIUI
(ropenmue, peakuu

PasIOXKEeHUS, COSAMHEHU)

Kourpoabhasa paGora Ned
no teme «llepuoanueckuii
3aKOH W NepHoAHYecKast
cucremMa XMMHYECKHX
3J1IEMEHTOB JA.HA.
MenpeseeBa. Crpoenne
atoma. OBP»

Ucnonp3zosate UKT mus
CO3/1aHUs MoJCIeH,
MHOATOTOBKH Mpe3eHTaLUH,

JOKJIaJOB I10 TEME.

OCHOBE MPUMEHEHHS
MPEJMETHBIX 3HAHHUN 110 XMMUH,
OCO3HaHHBIN BBEIOOD
WHIUBHIYAIbHONH  TPaeKTOpUHU
MPOJODKEHUST  00pa3oBaHus ¢
yu€TOM JIMYHOCTHBIX HHTEPECOB
A CIOCOOHOCTH K  XHUMHH,
OOIIECTBEHHBIX ~HHTEPECOB U

NoTpeOHOCTEH, YCIEITHOH
podeCcCHOoHATBHOM

JNEATETBHOCTH W Pa3BUTHS
HEOOXOIMMBIX YMEHHH,

TOTOBHOCTh aJIalTHPOBATHCSA B
npodecCHOHATLHOM Cpejie;

Xumus. 9 knacc (2 yaca B HEJIENI0)

Copnepxanue Kypca

Bunaer
IeITeIbHOCTH

y4eOHOI

ONEeKTpOHH
13(S
(urdpoBkIe)
obOpazoBatenb
HbIE PECYpPChI

HCHCBBIC OPUCHTHUPBI
BOCIIUTaHUA

BenrecTrBo
peakuum.

Pazpgen 1.
XUMHYeCcKHe
4aC0B)

u | XapakTepuszoBaTb
(17 | XUMUYECKHE  DIICMCHTBI
MEPBBIX TPEX IEPUOJIOB,

http://www.sch
ool-
collection.edu.ru/

L{eHHOCTHHAYYHOTOMO3HAHHUS
MHPOBO33PEHYECKHE
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1.1 TloBTOpPEHHE M VIJAYOJIEHHE

3HAHWH _ OCHOBHBIX _ pa3/jejioB
Kypca 8 kaacca (S yacoB)
ITepuopnueckuii 3aKOH.
ITepuomnueckas cucreMa
XUMUAYECKUX DIIEMEHTOB
H.UM. Menneneesa. CrpoeHue
aTOMOB. 3aKOHOMEPHOCTH B

W3MEHEHUM CBOMCTB XMMHYECKHX
3JIEMEHTOB IIEPBBIX TPEX IEPUONOB,
KaJIMsl, KaJbLUsl U UX COCAMHEHUN B
COOTBETCTBHHU

C TOJIO’KEHUEM DJIEMEHTOB

B Ilepuommueckoil cucreme U
CTPOEHHEM UX ATOMOB.

Ctpoenne  BeIIecTBa: BH/JIBI
XUMHUYECKOU CBSI3U. Tunst
KPUCTAJUIMYECKHUX PELIETOK,

3aBHCHMOCTh CBOMCTB BEIIIECTBA OT
THUIA KPUCTAUIMYECKON PElIETKU U
BHJa XUMHUYECKOH CBSI3H.

Knaccudukarnus u HOMEHKIaTypa
HEOpPraHWYECKUX BEIIIECTB.
XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIHNXCS

K pa3IMYHbIM
HEOpPraHWYECKUX

COEIMHEHUM, TeHEeTHYeCKasl CBS3b
HEOPTaHWYECKUX BEIECTB.

Xumuueckuii IKcnepumenm:

Jemoncmpauuu:

- O3HAKOMJIEHHE C MOZICISIMH
KPUCTALUIMYECKAX PEIIETOK

KjiaccaM

HEOPTaHWYECKHX  BEMIECTB  —
METaJVIOB M HeMeTayuioB (Tpadwura
1 ajaMasa),

CIIOKHBIX  BEHIeCTB  (XJopuaa
HaTpHA)

1.2 OcHOBHbIE

3aKOHOMEPHOCTH __ XMMHYECKHX
peakuuii (4 yaca).

Knaccuduxarms XUMHUIECKUX

peakuuii Mo pa3IMyYHbIM NPU3HAKAM
(110 4nCIly ¥ cocTaBy y4acCTBYIOILMX
B PEAKIUH BEIIECTB, M0 TEIIOBOMY

dbdexry,

1o HU3MEHCHUIO CTerneHen
OKHCJICHUA XHUMHUYCCKUX
QJIEMCHTOB,II0 OGpaTI/IMOCTI/I, Io

YUACTHIO KaTajau3aTopa). OK30- U
SHIOTEPMUIECKHE peaxium,
TEPMOXUMUYECKHIE YPAaBHECHUSI.

[TonsiTHE O CKOPOCTH XUMHUECKOM
peakuuu. [lonstre 06 06paTuMbIX

U HEOOpaTUMBIX  XUMHUYECKUX
peakmusax. [IoHATHE O TOMOTEHHBIX
u TeTepPOreHHBIX peaxmusx.
ITousarue o kaTamuse.

KajJus W KajdbLUs MO HX
MIOJIOKEHUIO B
Ilepuomuueckoit cucreme
M. . Menneneesa.
KnaccudunupoBats u
Ha3bIBATh
HEopraHuyeckue
BCIIIECTBA HU3YUYCHHBIX
KJIACCOB.
OrnuceIBaTh
XUMHUYECKUEC
BEIIECTB

obmue

CBONCTBa
Pa3TUYHBIX
KJIaCcCOB,  TOATBEPKAAThH
CBOICTBA IIpUMEpaMHu
MOJIEKYJISPHBIX
YPaBHEHUN XUMHYECKHUX
peaKkui.

Ompenensats BUJI
XUMHYECKOW CBSI3M M THUI
KpHUCTaJUIMYECKON
PELIETKY BELIECTBA.

IIpornosuposats
CBOIICTBA  BEUIECTB B
3aBUCUMOCTH  OT  HX
CTPOECHHUSL.

PackpriBath CMBICTT
M3y4yaeMbIX TMOHATHH W
MPUMEHATh STU IOHATHUSA
MpU ONWCAHUM CBOMCTB
BELIECTB u ux
MpEeBpaICHUM.

Krnaccudummponatsb
XUMUYECKUE PEAKLIUU IO
pa3IWyHbIM  IIPU3HAKAM.
YcranaBimBath
3aBUCUMOCTh  CKOPOCTH
XUMUYECKOH pEaKUuu OT
Pa3IMYHBIX (PaKTOPOB.

IIpornosupoBath
BO3MOXXHOCTUIIPOTEKAHUSA
XUMUYECKUX
MpeBpallcHuN B
Pa3IUYHBIX YCIOBUSIX.

Onpenensite
OKHUCJIUTENb u
BoccraHoBurens B OBP.

CocTaBusiTh
3JIEKTPOHHBII
peaKLuu.

IIpousBoauthb
BBIUHCIIEHUS
XUMHYECKUM
YpaBHEHUSM.

YyacTBOBaThH B
COBMeCTHOH pabore B
rape WiM TpyIe.

BricTpauBath
pa3BEPHYTHIE

OajaHc

110

https://edsoo.ru/

http://www.xu

muk.ru/

http://www.alh

imikov.net/

u/

https://educont.r

MMpeACTaBJICHHUA O BCHIECCTBC U

XUMUYECKOU peaxmuu,
COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO
pa3BUTHS HayK{ u
COCTaBJISIONINE OCHOBY  JUIS
MMOHUMAaHUS CYLTHOCTH
Hay4HOHM  KapTUHBl  MHpa,
MPEICTABIICHUSI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX ~ Pa3BUTHS
MPUPOIBI, B3aUMOCBSI3X
YEJIOBEKa c MIPUPOIHON
cpenoil, O poiau XHMHHU B
MO3HAHUH ITUX
3aKOHOMEPHOCTEM;
Bocnouranue
MO3HAaBAaTEIHLHBIX MOTHBOB,
HaIpaBJIEHHBIX Ha

NOJIy4YE€HUE HOBBIX 3HAHUU
I1I0 XMMHH, HeO6XOJII/IMLIX
ISt 00BSICHEHHS
HaOII01aeMBIXITPOIIECCOB
USIBJICHHUU,

BOCITUTaHHE
MO3HaBaTEILHOM,
uHOOpPMAILIMOHHOH Hu
YUTATEIIBCKON KYJIBTYPHI,
B TOM 4YHCJE€ HaBBIKOB
CaMOCTOSITEIIFHONH pabdoThI
c Y4eOHBIMHUTEKCTaMU,
CIIPaBOYHOU JIMTEPATYpPOH,
TOCTYIHBIMUA
TEXHHUYECKUMHUCPEICTBAMU
THOOPMAITMOHHBIXTEXHOIT
OTHI;UHTEpEC K OOYUEHHIO H
MTO3HAHHUIO,
JIF0003HATENLHOCTD,
TOTOBHOCTh H CITOCOOHOCTH K
caM000pa30BaHUIO, IIPOCSKTHOH
u HCCIEeI0BATENBCKOM
JIEeSITEeTFHOCTH, K OCOZHAHHOMY
BBIOOpY HANpPaBICHHOCTH U
YpOBHS o0ydeHus B
JTanbHEHIIIeM;

I'pa’k1aHCKOTOBOCIUTAHUS:

Bocrnmuranue

MIPEeCTABICHUS o
COIIHaIbHBIX HOpMax u
paBUITax

MEXIJIMIHOCTHBIXOTHOIIICHU
BKOJUJICKTUBE,KOMMYHUKATHB
HOWKOMITIETEHTHOCTHU B
OOIIIEeCTBEHHO MOJIC3HOM,
yueOHO-

HCCIIeIOBATEIIBCKOM, TBOpUEC
KOH W  JOpyrux  BHAaX
JIeSITEIIbHOCTHA;  BOCITUTAHUE
TOTOBHOCTH K pa3zHOOOpa3HOH
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ITonustue 0 XUMHUYECKOM
paBHOBecuU. DakTOpBI, BIUSIONIHEC
Ha CKOPOCTh XMMHUYECKOH pEaKIuu
n ITOJIOKCHHUC XUMHUYECCKOI'O
paBHOBECHSI.

OKHCIUTENBLHO-
BOCCTaHOBI/ITeHBHBICpeaK]_[I/II/I,

3JIEKTPOHHBIN OaytaHc
OKHCJIUTENBHO-

BOCCTaHOBUTEIBHON peaKuu.

CocraBnenue ypaBHEHUI

OKHCJIMTEIbHO-BOCCTAHOBHUTEIIHLHEBIX
peaKkuuii C UCIOIH30BAHUEM METO/1a
3JIEKTPOHHOTrO OajaHca.

Xumuueckuii IKcnepumenm:

Hemoncmpauuu:

-Uccnenopanue 3aBHUCHMOCTHU
CKOpOCTI/I XI/IMI/I‘ICCKOﬁ peaKm/m oT
BO3JICHCTBHUS Pa3IMUHBIX (PAKTOPOB.

-OnpITHI, HWJUTFOCTPUPYIOIIHE
IIPUMEPHI OKHCIIUTEIIBHO-
BOCCTAHOBHUTCIIBHBIX peaKquI
(ropenme, peakum

Pa3IIOKEHUSI, COCTUHEHUS).

Botuucnenus:

-KOJIMYECTBA BEIECTBA, O0BEMA U
MacChl PEareHTOB WM IPOIYKTOB
110 YpaBHECHHUSM XUMHUYECKUX
peakuii

1.3 JIEKTPOJIHTHYECKAS
JUCCOIUAHS,

XuMHYeCKHE peakIuu

B pacTBopax. (8 yacon)

Teopus 3IIEKTPOIUTUYECKON
TUCCONMAIINH.  ODJIGKTPOJUTHI |
HEIJICKTPOHTHL Katuonsl,
aHMOHBI. MeXaHu3M IHCCOLMALuU
BEIECTB

c Pa3TUYHBIMU BUJAMH
XHUMHYCECKOH CBSI3H. Crenenn
nucconuanuyd. CuabHbIE U ci1a0ble
AIEKTPOIHUTHI.

Peaknuum  noHHOro  oOMeHa.
VYcnoBuss  NpoTEKaHUs — peaknui
HOHHOrO  OOMEHa, TOJHbIE U
COKpaIEHHbIE HOHHbBIE YPaBHEHHS

peakuuid. CBoMcTBa KHUCIIOT,
OCHOBAaHMII ¥ COJIEHK B CBETE
MIpeCTaBIICHU I 00

3J'IeKTp0J'IPITH‘IeCKOﬁ JUCCOIIMAaIu.
KadecrBennbIe pC€akni Ha HOHBI.

[lonsiTue o rugponuse  coien.
Xumuueckui IKCHEepUMEHm:
Hemoncmpayuu:
-UccnenoBanue

3JIEKTPONPOBOJHOCTA  PACTBOPOB
BEIIECTB, TMpoIecca IUCCOLUAIINU
KUCIIOT, INEJIOoYer W coleH

MUCHbMEHHBIEH YCTHBIE
OTBETHI C OINOpPOM Ha
UHPOPMAIHIO u3

y4eOHUKa U CIPaBOYHBIX
MaTepUaioB,  IPaMOTHO
UCIIOJIb30BATh U3Y4YEHHBIN

MOHATUHBIN armapar
Kypca XUMHH.
PackpsiBath CMBICTI

U3y4aeMbIX IIOHSTHUM, a
TaKXe CMBICII TEOPUU

3JIEKTPOIUTUYECKON
JUCCOIMAIIHH.

OOBACHATH TPUIHHBI

3JIEKTPOIIPOBOAHOCTH
BOJHBIX pactBopoB
BEIIIECTB, paznmmyaTh
cria0bie u CUJIBHBIC
3JIEKTPOJIUTEL.

CoctaBnaTh ypaBHEHHA
JICCOITHAITIH KHCIIOT,
miemovei u counei,
IIOJIHBIE M COKpallEHHbBIE
WOHHBIE ypaBHEHUS
XUMHUYECKUX peakiui
HWOHHOT'0 0OMEHa, KpaTKHe
WOHHBIE ypaBHEHUS
MPOCTHIX peakiuin
TUJIPOJIK3a COJIEH.

XapakTepuzoBaTh
obrmme XUMHYECKHE
CBOIICTBA BEILECTB
pa3IMYHBIX KJIACCOB Ha
OCHOBE TEOpUH
SJIEKTPOITUTUYECKON
JTUCCOITHAITHH;
MOATBEPXKAaTh CBOICTBA
puMepamMu

MOJIEKYJISIPHBIX M HOHHBIX
YpaBHEHUH XUMHUYECKHX
peakuui.

Pemats
JKCIIEPUMEHTAJIbHbIE
3aJla4u 10 TEME.

IInanupoBaTh u

OCYLIECTBIATh Ha
NPAaKTUKE XUMHYECKUE

9KCIEPUMEHTBI,

IPOBOAUTL HAOIIOACHMS,
JIenaTb  BBIBOABI IO
pe3ynbraTam
JKCIEPUMEHTA npu
MIPOBEICHUH
71a00paTOpHBIX ONBITOB H
MIPAKTUYECKUX PaOOT.

CnenoBaTh  mpaBuiIaM
OezomacHol  paboOTBl B
nabopaTopuu npu

COBMECTHOW  JESITEIILHOCTH
pu BBITIOJTHEHUH
Y4eOHBIX,[T03HABATEIILHBIX3a
J1a4,BBITIOJTHEHUUXUMUYECKH
XIKCIIEPUMEHTOB, CO3JaHHUU
Y4eOHBIX IIPOEKTOB,
CTpeMJICHUS K
B3aMONIOHUMaHUIOUB3anMOTI
OMOIIMBIIPOIIECCEITONYyUESOH
OUEATEIILHOCTH;
BOCITUTaHUE TOTOBHOCTH
OLIEHMBATh CBOE MOBEJCHUE U
MOCTYNKH CBOMX
TOBapHUIIEHCIO3UIITUTHPABCTB
€HHBIXUIPABOBBIXHOPMCYUET
OMOCO3HAHUSAIIOCIEICTBUHIIO
CTYIIKOB;

IIATPUOTHYECKOTO
BOCHUTAHUS:

LEHHOCTHOTO ~ OTHOIICHUS K
OTE€YECTBEHHOMY  KYJILTYPHOMY,
HACTOPUYECKOMY M HAyYHOMY
HaCJICAWI0, ITIOHUMAaHWA 3HA4YCHUA
XMMHMYECKOM HayKd B IKU3HH
COBPEMEHHOT0 o0recTBa,
CIIOCOOHOCTH BJIAJETH
JIOCTOBEpHOI ~ MH(poOpMaLuedn o
MEPeIOBBIX  JOCTIKCHUAX U
OTKPBITHSX MHPOBO u
OTEUYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAaYYHBIX
3HaHUAX 00 YCTPOWCTBE MHpa U
o01ecTBa;
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(BO3MOXHO HCIIOJIb30BaHHE
BHJICOMATEPUAIIOB).

-OIBITHI, HJUTIOCTPHPYIOIIHE
MPHU3HAKA TMPOTEKAHUS  PeaKInit
HOHHOTO oOMeHa (oOpazoBaHue
ocajka, BBIJICTICHHE rasa,

o0pazoBaHUE BOJIBI).
PacniosnaBanue HeOpraHHYECKUX

BEIIIECTB c TIOMOIIIBIO

Ka4CeCTBCHHBIX peaKuMﬁ Ha UOHBI.
Jlabopamopnutit onvim:
N3ydenune npr3HAKOB MPOTEKaHUS

UCIIONIb30BAHNUN
XUMHYECKOW TOCYIbl H
000pyI0BaHMS.
IIpoBoauTh
BbIYUCJICHUA
XUMHWYECCKUM
YPABHEHHUSIM.
YuacTBOBaThH B
COBMECTHOW pabore B
Iape Uiy IpyIle.
BeicTpauBath
pa3BEPHYTHIE

1o

pCaKkunmn HOHHOI'O oOMeHa B | IMCBMCHHBIC W YCTHBIC
pacrtBopax OTBETHI C OINOpPOM Ha
3IEKTPOIUTOB (C 0oOpa3oBaHuEeM | HHGOPMAIIUIO u3
ocajxa, BBIJICTICHAEM rasa, | yaeOHMKa W JIPYIHX
o0pa3oBaHUEM BOJBI). HCTOYHUKOB
Ilpaxkmuueckasn paboma: uHdopMmali, B  TOM
Ne 1. Pemienne | uyucne MuTepHera.
OKCIICPUMEHTAJIbHBIX 3a1a4 10
TeMe.
Buvluucnenus:
110 YpaBHCHUAM XUMHUYECCKUX
peakiuii
Koutpoabnas pa6ora Nel mo
Teme «IloBTOpeHue U yriayoenue
3HAHUH  OCHOBHBIX  pa3/ejioB
Kypca 8 kiacca»
Koutpoabnass padota Ne2 mo
Teme «yeKTpoauTHYeCKAS
JAUCCOLUALMSA. XumMmnuyeckue
peakuuu B pacTBOpax»
Pasgen 2. Hemeramabl u ux | OOBACHATH obmmme | http://www.sch
coeuuenns (25 4aco) 3aKOHOMEPHOCTH B %Ill-ection i LleHHOCTH HAYYHOTO TI03HAHUS
o collection.edu.ru/ MHPOBO33PEHUYECKUE
2.1 Obman xapakrepucruia | MSMEHCHIN CROHCTS MIPEJICTABIIEHUSI O BEIIECTBE
HCMCTAJIJIOB u ux https://edsoo.ru/

XuMHuYecKux 3jemMeHToB VIIA-
rpynnsbl. I'ajgorensl (4 yaca)

O6mras XapaKTepUCTHKA
rasoreHoB. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTEHEeHH
OKHCIICHHSI. Crtpoenue "
(m3uUecKre CBOMCTBA  MPOCTHIX
BEIIIECTB — raJIOT€HOB.

XuMHUYecKue CBOMCTBA Ha
npuMepe xyopa (B3auMoJeiicTBHE C
MeTallJIaMH, HEMeTaJlIaMH,
IIEIOYaMH ).

XI10poBOAOPOI. Consnas
KHCIIOTa, XWMHUYECKHE CBOWCTBA,
MONTyYeHHE, MPUMEHEHHE.
JeiicTBHE XJOpa M XJIOPOBOJIOPOJIA
Ha OpTaHU3M YeloBeKa.
Baxneiimme  xmopuasl W HX
HaxO0XJICHUE B PUPOJIC.

Xumuueckuii ykcnepumenm:

COEIMHEHUN B TMpeaenax
MajblX  I[EPUOAOB  H
TJIAaBHBIX MIOATPYIIL
Ilepunonuueckoil cucTeMbl
XUMHUYECKUX IJIEMEHTOB C

y4€TOM  CTpOEHHS  UX
aTOMOB.
XapaxkTepu3oBaTh
(hmzmueckue u
XHMHUYECKUE cBOIicTBa
HPOCTBIX BEIIECTB
rajioreHoB (Ha mpuUMepe
XJiopa) u

CIIOXHBIX BEILIECTB
(x7opoBomopoaa,
XJIopHIa HaTpHs),

CIOCOObI HMX MONy4YEHHS,
NPUMEHEHUE M 3HAa4YCHUE
B OpUPOJEC H IKU3HH
YeJIoBeKa.

http:
muk.ru/

WWW.XU

http://www.alh

imikov.net/

https://educont.r
u/

XUMHYECKOH
COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAyKH Hu
COCTaBIISIONINE OCHOBY  JUIS
IMOHUMaHUS CYIIHOCTH
HAaydyHOW  KapTHHBI  MHUpa,
MIPEJCTaBIIEHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX ~ Pa3BHUTHUS
TIPUPOIBL, B3aMMOCBSI3IX
YyeJIoBeKa c MIPUPOITHOM
cpemoi, O pONId XUMHH B
MMO3HAHUU ITHX
3aKOHOMEPHOCTEH;
Bocnuranue
NO3HaBaTEIbHBIX MOTUBOB,
HampaBJICHHBIX Ha
MOJIyYeHHE HOBBIX 3HAHUWM
o0 XHUMHH, HEOOXOIUMEIX
s 00BsICHEHUSI

peaxIum,



http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://edsoo.ru/
http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.alhimikov.net/
http://www.alhimikov.net/
https://educont.ru/
https://educont.ru/
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HHemoncmpayuu:

-OnEbITHI, OTpaXkarolue
(uzmnueckue i XUMHUYECKHUE
CBOICTBa rajgoreHoB u nx
COCIMHEHUI (BO3MOXXHO
HCII0JIb30BaHUE

BHJICOMATEPUAIIOB).

-O3HakomiieHHEe C  o0pasuamu
XJIOpUAOB (TaJOr€HUIOB).

Jlabopamopnulii onvim:

N3ydyenue  CBOWCTB  COJSTHOU
KHUCIIOTBI. IIpoBeneHue
Ka4eCTBEHHBIX PEaKLUi Ha XJIOpUA-
N OHBI.

Ilpakmuueckasa paboma

No  2: [TlomydeHue  COISHOM
KHCJIOTBI, U3Y4YEHHE €€ CBOUCTB.

Buvluucnenus:

110 YpaBHCHUAM XUMHUYECCKUX
peaKIuii, eclii OIWH W3 PEarcHTOB
JIaH B U30BITKE

2.2 _O0uiasi__ XapaKTepUCTHKA
XMMHYECKHX 3J1€MEHTOB

VIA-rpynnbl.  Cepa  u _ eé
coenHenus (6 yacos)

Oo6mas XapaKTepUCTHKA
2JIEMEHTOB VIA-rpymimsL.
Oco0EHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHBIE CTENEHH

OKHCTICHHS.

CrpocHue u dbu3uIeckne
CBOMCTBa TIPOCTBIX BEIIECTB —
KHCTIOpOZa W Cephl. AIIIOTPOIHBIE
Momu(pUKaIMKA KUCIIOPOJia W CEpHI.
XUMHUYECKHUE CBOMCTBA CEPHI.

CepoBomopon, CTpOEHHE,
(mzmueckue " XUMHYECKHE
CBOIICTBA.

OxcubI cephl Kak MPECTaBUTEIH
KHCJIOTHBIX OKCHJIOB.

CepHast kuci0Ta, (UINIECKAE H
XUMHYECKHE CBOWCTBa (0OIMe Kak
MPEACTABUTENS Kllacca KHCIOT |

cnenuduyeckue). XuMuyeckue
peaknuu, JieKampe B OCHOBE
MPOMBIIIIIEHHOTO crocoba

MOTY4EHHs CEPHON KUCIIOTHI.
IIpumenenne. Comu  cepHOU
KHCIJIOTBI, KAYECTBEHHAs PEeaKys Ha
cynb(haT-HoH.
Haxoxngenue  ceppl U eé

COEIMHEHUN B MIpUPOJIE.
Xumuueckoe 3arps3HEeHHE
OKpYyXarolei cpenbl

COCTMHEHUSIMH CEpbl  (KHUCIIOTHBIC
JIOK/IW, 3arps3HEHHE BO3/AyXa H
BOZIOEMOB), CIOCOOBI ero
IPEeOTBPAILCHHUSI.

OHpeILCJ'IHTL XJopua-
HNOHBI B pacTBOpPEC.

IInanupoBats U
OCYIIECTBIISITh Ha
MPAKTUKE XUMUYCCKUE

3KCIIEPUMEHTHI,
MPOBOJIUTh HAONIOICHUS,
JI€NaTh BBIBOJIBI o
pe3ynbpTaTam
3KCIIEPUMEHTA pu
MIPOBEACHU U

71a00paTOPHBIX OIBITOB U
NPaKTUYECKUX padoT.
CrenoBaTh  IpaBUJIaM
OezonacHoll  paboOTHI B
nabopaTopuu

npu HCTIOJIb30BaHHU
XUMHYECKOM IOCYIBl U
00opyI0oBaHUS.
BeicTpauBath
pa3BEPHYTHIE
NUCBMEHHBIE M  YCTHBIC
OTBETHI C ONOpOM Ha
uH(pOpMaIIIIO u3
yaeOHUKa W CHPaBOYHBIX
MaTEpUaIoB,  TPAMOTHO
MCIIOJH30BAaTh M3yYCHHBIH

TTOHATUHBIN anmnapar
Kypca XHUMHH.

OOBICHATE oO0mmme
3aKOHOMEPHOCTH B
H3MCHCHHUH CBOICTB

aneMeHToB VA-Tpynmsl u
HUX COENUHEHHH ¢ y4€ToM
CTPOEHHUS UX aTOMOB.
XapakTepuzoBaTh

(hmzmueckue u
XUMUYECKUE CBOICTBa
MIPOCTHIX BEMIECTB a30Ta U
thochopa u ux
coenmuHEHUH  (aMMHaKa,
coJei aMMOHMS, a30THOH

KHCIIOTHI, HHUTPATOB,
okcuna ¢ochopa (V) m
thochoproit KHCIIOTBI,

thocdaroB), crocoObr ux
HOJMydeHUsI, TPHUMEHEHHE
U 3HA4YEHHE B NPUPOIE U
KHU3HU YeloBeKa.
Omnpenensats HOHBI
aMMmoHuss u  Qocdat-
MOHBI B PACTBOpE.
OOBsICHATE  CYLIHOCTH
9KOJIOTHUECKUX HPOOIIEM,
CBSI3aHHBIX c
HaXOXXJICHUEM
COEIMHEHUH  a3oTa H

thochopa

HaOJII0JaeMBIXITPOLIECCOB
USIBJICHUU;

BOCHUTaHUE
No3HaBaTEJIbHOM,
nHGOpMaIHOHHOH u
YATATENBCKOW KYJIBTYPHI,
B TOM 4YHCIIE HaBBIKOB
CaMOCTOSITEILHOU PpaboThI
c Y4EeOHBIMHUTEKCTAMHU,
CIIPAaBOYHOW JIMTEPATYPOH,
JIOCTYTTHBIMHU
TEXHUYECKUMHUCPEICTBAMH
WHGOPMAITMOHHBIXTEXHOJI
OTHI;UHTEpEeC K OOYYEHHIO H
MO3HAHMUIO,
T10003HATENBHOCTb,
TOTOBHOCTh M CITOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM
u HCCIEI0BATENBCKOM
JIESITEIIbHOCTH, K OCOBHAHHOMY
BBIOODY HamNpaBIEHHOCTH U
YPOBHS o0y4JeHus B
JTaTbHEUIIIEM;

OKOJIOTMYECKOTOBOCTIUTAHHUSL:

9KOJIOTMYECKU
1enecoo0pa3Hoe OTHOLIEHUE K
OpUpOAE€  KaK  MCTOYHUKY
JKM3HM Ha 3eMJle, OCHOBE €€
CYLIECTBOBAaHUS, IIOHUMaHHE
LEHHOCTH 3II0POBOTO u
Oe3omacHOro oOpasza JKH3HH,
OTBETCTBEHHOE OTHOIIEHHE K
COOCTBEHHOMY  (pU3NUECKOMY
U ICUXMYECKOMY 3I0pPOBBIO,
OCO3HaHHE LEHHOCTH
COOITIOTCHUS TIPaBHIT
0e30macHOr0 TOBENEHHsS TP
paboTe ¢ BemecTBaMH, a TAaKKe
B CUTYalUsX, YIPOXKAIOLIMX
310pPOBBIO U KU3HU JIFOJAECH;

crocoOHOCTH MIPUMEHSTh
3HAaHUS, IOIydYaeMmble  IIpH
U3y4YeHUU XUMUH, Ui
pellIeHusl 3a/1a4, CBS3aHHBIX C
OKpYyXarolei MPUPOAHON
Cpemoil, Ansl  TOBBIIECHUS
YPOBHSA 9KOJIOTMYECKON
KyJBTYPBI, OCO3HAHUS
r1100aabsHOro xapakrepa
9KOJIOTMYECKUX MpobjaeM |
myTel ux pelleHus

mocpeaACTBOM METOJOB XUMMUU,
OKOJIOTHYCCKOro - MbIIJICHHMA,
YMCHUA PYKOBOACTBOBATLCA
M B HO3HaBaTeJ'IBHOI>i,
KOMMYHHKaTHBHOfI n
CO].[PIaJIBHOﬁ MPaKTHKCE.
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Xumuueckuii IKcnepumenm:
Hemoncmpauuu:
-O3nakomiieHHe C  oOpas3namu
cephl 5 €€  COEOUHEHUSIMU

(BO3MOXXHO KCIIOJIb30BaHUE
BHJICOMATEPHAIIOB).

-HabGmonenue npoiecca
00yTJIMBaHUS caxapa i (o)

JECTBUEM  KOHILIEHTPUPOBAHHOU
CEPHOM KHUCIIOTHI.
Jlabopamopnuvie onvimbyr:
-3yyeHne XUMHYECKUX CBOWCTB
pa30aBIeHHON CEPHOM KHUCIIOTHI.

-IIpoBenenne Ka4eCTBEHHOMN
peakuuu Ha  cynbpaT-uOH H
HaOJIIOICHHE MpU3HaKa el

MIPOTEKAHUS

2.3 Oo0masi  xapaKTepHCTHKA
XHMHYECKHX 3JIEMEHTOB

VA-rpynnel. A3ot, pocdop u ux
coeaqnHeHnus.(7 yacoB)

Ob6mas XapaKTeprCTHKA
3JIEMEHTOB V A-Tpymiibl.
Oco0EHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHBIE CTCIICHH

OKHUCJICHHUSI.
Aszor, pacrpocTpaHeHHE B
MIpUPOJIE, (dbu3maeckne u

XUMHUYECKHe cBoiicTBa. Kpyrosopor
azoTa B MIPHUPOJIE.

AMMHaK, ero (Qu3nueckue U
XIUMHUYECKHE CBOMCTBA, MOIyYEHHE
Y IpUMEHEHHE.

Conmu aMMOHHUS, X GU3HIECKUE U
XUMHYCCKHE CBOICTBA,
NpUMEHEHUE. KauectBennas
peaxIus Ha NOHBI AMMOHHUSI.

A3OTHas KucaoTa, €€ MOoNydeHue,
(mzmueckue " XUMHYECKHIE
CBOICTBa (obmme Kak
MIpeCTaBUTENS Kilacca

KHCIIOT ©  crenuduveckue).
Hcnonb3oBaHrue HUTPATOB U COJIEU
aMMOHHS B Ka4eCTBE MHHEPAITBHBIX
yI0OpeHwit. Xumuueckoe
3arpsi3HEHUE OKPYXKAIoIIeH Cpebl
COCIMHEHUSMH a30Ta (KUCIIOTHBIE
JNOXIW,  3arpsA3HEHHe  BO3/yXa,
MTOYBHI ¥ BOJTIOEMOB).

Docdop, AJJIOTPOITHBIE
Mo (pUKaAIHN thocdopa,
busnyeckue " XUMHYECKHE

coiictBa. Okcua docdopa (V) u
tdbochopras xkucnora, puznueckre u
XMUMHYECKUE CBOWCTBA, IOJyYEHHUE.
UcnonezoBanne  dochartos B
KayecTBe MUHEPaTbHBIX
yIoOpeHUH.

B OKpYXKaIOILIEH cperie.

IIpoussonuts
BBIUMCIICHUS o
XUMHYECKUM
YpaBHEHUSIM.

Hcnons3oBath npu
BBIMOTHEHUW  y4EOHBIX
3alaHui TEKCTBI

yuyeOHUKa, CHpaBOYHEIC
MaTepHabl
(mepuoauuecKyro
CUCTEMY XUMHAYECKUX
3JIEMEHTOB . n.
MeHpeneesa, Ta0IUIy
pacTBOPUMOCTH  KHCJIOT,
OCHOBAHMM U coyed B
BOJIE,
JNEKTPOXUMHUYECKUN  PsilL
HaIPSOKEHUH METaJlIOB)

OOBACHSITE obmme
3aKOHOMEPHOCTH B
U3MEHEHUN CBOMCTB

anemeHToB |V A-Tpymmbt
U HUX COCOUHEHUU C
Y4ETOM  CTPOCHUS  UX
aTOMOB.

XapakTepuzoBaTh
(uznueckue u
XUMUYECKUE CBOMCTBa
MIPOCTBIX BEIIIECTB
yriaepona u KpeMHHUS U UX
COCTMHEHUH (oxcumoB
yriaepona, YT OJIBHON
KHCJIOTHI, KapOOHATOB,

OKCHJIa KPEMHHA,

KPEMHHUEBOM  KHUCJIOTHI,
CHUJIMKATOB), CIOCOOBI HX
MIONTyYeHsI, TMPUMEHEHHE
¥ 3HAYCHHWE B TIPUPOIE U

KU3HU YeJIoBeKa.
OOBSCHATE  NPUYMHHO-
CJIEZICTBEHHYIO CBSI3b!

CTpO€HUE BCIIECTBA —>
CBOMCTBa— MIPpUMCHCHUC

- Ha npuMepax
COEAMHEHUH yriepopa H
KpPEMHHUSI. OmnpenensiTb

kapOoHaT- M  CHJIMKAT-
HOHBI B PaCTBOpE.

OOBSICHATE  CYLIHOCTB
9KOJIOTHYECKHUX TPOOIIEM,

CBSI3aHHBIX c
HaxO0XKIEHUEM
VIJIEKUCIOro  Ta3a B
OKpYyXaromiei cpene.
IToaTBepxaaTh
0COOEHHOCTH cocTaBa

OpPraHnv4CCKuX BCIICCTB

['pax/1aHCKOrOBOCIIUTAHHUS

Bocnuranue
OpeacTaBJICHUS 0
COLMAJIbHBIX HOpMax H
npaBuiaax

SKJIMYHOCTHBIXOTHOIIICHU
MBKOJIJIEKTUBE,KOMMYHUKa
TUBHOUKOMIETCHTHOCTH B
OOIIECTBEHHO  MOJIC3HOM,
y4eOHO-
HCCJIEN0BATEIbCKOU, TBOPY
€CKOM H JpyTrux BHJAX
JIeITEeJIbHOCTH;
BOCIIMTaHUE TOTOBHOCTHU K
pa3HooOpa3Hoit
COBMECTHOU J€ATEIbHOCTH
npu BBIIIOJTHEHUH
y4eOHBIX,
MMO3HaBaTEJIbHBIX3a/1a9,BbI
MOJTHEHUUX UMHUYECKUXIKC

IIEPUMEHTOB, CO3JaHUU
y4eOHBIX IIPOEKTOB,
CTpEMJICHUS K

B3aMMONIOHUMAaHHUIOMB3aH
MOITIOMOIIMBIIPOILECCEITOU
YUIeOHOUIEATEIILHOCTH;
BOCITUTAaHHUE TOTOBHOCTH
OLICHMBAaTh CBOE
MOBEJCHUE W MOCTYIIKH
CBOUX
TOBApUIIEHUCIO3UIITUUHPAB
CTBEHHBIXHUIIPABOBBIXHOPM
CY4€TOMOCO3HAHUAIIOCIIE]
CTBUMIOOCTYNKOB;
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Xumuueckuit 3Kcnepumenm: pUMeEpaMHu MIPOCTHIX
Hemoncmpayuu: COEAUHEHUN (meran,
-O3HakoMiieHHEe C (DU3UYCCKUMHM | 3TaH, STHIICH, AallCTUJICH,
CBOMCcTBaMHU a3oTa, (ocdopa W uxX | ITAHOMN, DJIMIEPHH,
COCIMHECHUH (BO3BMOXKHO | yKCYyCHas KHCJIO0TA),
HCIOJIb30BaHNE BUIEOMATEPHANIOB). | B3aUMOCBS3b

- O3HakomJieHHE ¢ oOpaslamMl | HEOPraHUYECKHX

a30THBIX U (GOCPOPHBIX YAOOpPEHUH.

COCIMHEHUN yIIepoaa u

-Ilonydenue, coOupaHue, | OpraHMYECKUX BEIICCTB.
pacro3HaBaHue u nuzydyenue | OnuceiBaTh poib
CBOICTB aMMHaKa. OenKoB, JKUPOB u

-BzaumopneiictBrue YIJIEBOJIOB B
KOHLIEHTPUPOBAaHHOMN a30THOHU | QYHKIIMOHUPOBAHHUH
KHCJIOTBI C MeAbI0 (BO3MOXKHO | KHBBIX OpPTaHN3MOB,
WCIIOJIb30BaHNE BUJIEOMATEPHATIOB). | COCTaB MIPUPOAHBIX

Jlaoopamopnuie HMCTOYHHUKOB
onvimoi:1IpoBenenne YIIEBOOPOIOB, HX POITh
KauecTBEHHBIX pEaKIWid Ha WOH | B OBITY u
aMMOHMST ®  Qocar-uoH, U | MPOMBIIIICHHOCTH.
M3ydeHue MIPU3HAKOB ux | llpoBomuth
MIPOTEKaHUSI. Ilpakmuyeckas | BEIYUCIECHUS o
padoma YPaBHEHUSIM XUMHYECKHUX

No  3: TlomydyeHne amMMuaxa, | peaxIiuii.

HU3y4YEHHE €r0 CBOMCTB.

Buvluucnenusn:

[0 YpaBHEHUAM  XUMHUYECKUX
peakuit

24 Oo0masi  xapaKTepHCTHKA
XHMHYECKHX 3JIEMEHTOB
IVA-rpynnsl. Yrjaepoau
KpPeMHHUd, H UX COeTHHEHHUS]
Oo6mas XapaKTepHUCTHKA
3JIEMEHTOB IVA-rpynmesr.
Oco0EeHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHBIE CTCIICHH

OKHCJICHUSL.

VYraepon, aJUIOTPOIHBIE
MoIu(UKaLNK, pacIpOCTPaHEHUE B
pupoze, (usnueckue 171
XUMHYECKHE CBOMCTBA.

AncopOrust. Kpyrosopor
yriepoaa B IpUpoze.

Oxkcunpt yriaepoja, Ux
¢duznueckue u XUMUYECKHE
CBOICTBa, JCHCTBHUE

Ha XKHBBIE OpraHu3MBbl,
MOJTy4eHUE u MIPUMEHEHHE.
OKOJIOrYecKHe npo0IeMsl,
CBSI3aHHBIE C OKCHIOM YIJIEpOAa
(v), TUIOTE3a r1100ansHOro
MOTEIJICHUs KJIMMaTa, ITapHUKOBBIN
a¢dexr.

VYronpHas KHCIOTa U €€ CONH, UX
¢duznueckue u XMMHYECKHE
CBOMCTBA, MOJTy4eHHne u
pUMEHEHHE.

KauectBennas  peakunus Ha

Kap6OHaT- noHbl. Mcnomp3oBaHue
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KapOOHATOB
B ObITY, MEHMIIHE,
NPOMBIIUICHHOCTH M CEITbCKOM
XO3SCTBE.

[lepBoHayanpHble TMOHATUS 00
OpraHMYECKHX BEIIECTBaX Kak

0 COCAMHEHMAX yriepoja (MeraH,
3TaH, JTWJIEH, AaleTWIEH, 3TaHOI,
[JIMLIEPHH, YKCYCHAsI KHCIIOTA).

IIpuponnsie HCTOYHUKU
YIJI€BOJOPOJOB (Yroib, MPUPOTHBIN
raz, HedTh), TPOAYKTHI  HX
nepepaboTku (O€H3HMH), UX POJIb B
OBITY ¥ IPOMBIIIUICHHOCTH.

[onsTue 0 OnonornyecKku
BaXXHBIX  BEIECTBAX: KUPaX,
Oenkax, yriaeBojax — M WX POJU B
KHU3HH YeTOBeKa.

MarepuanbHoe €IMHCTBO
OPraHuYCeCKNX N HCOPraHUYCCKUX
COEIMHEHUH.

Kpemuwuii, ero ¢usudeckune u
XMUMUYECKHUE CBOWCTBA, IMONYYCHUE

U TpUMCHEHHE. CoenrHeHwsI
KpeMHHsI B mpupome. OOmme
MpeCTaBICHUS

00 okcumpe kpemuus (IV) wu
KpPEMHHUEBON KHUCIIOTE.
CunmkaTpl, UX HCIIOIB30BAaHUE B

OBITY, MEIUIIHE,
MIPOMBIIIUTEHHOCTH.

Baxwueiie CTpOUTEIbHBIE
MaTepuaibl: KepaMuKa, CTEeKIIO,
LIEMEHT, 0OEeTOH,Kene300€TOH.
[TpoGmembl 0e30macHoOro
WCIIOTB30BAHMS CTPOHTENBHBIX
MaTepuajioB B IIOBCEIHEBHOMU
KU3HU.

Xumuueckuii Ixcnepumenm:
Jemoncmpauuu'.

-Monenu KPUCTAITHIECKUAX
pemérok anMasa, rpadwura,
(bymepena.

-O3HaKOMJIEHUE C  MPOLIECCOM
azcopOI¥ pacTBOPEHHBIX BEIIECTB

AKTUBHUPOBAHHBIM yraém H
YCTPOWMCTBOM TIPOTHUBOTa3a.

-O3HakOoMJIEHUE C MPOAYKLHEN

CHUJINKATHOM MPOMBIIICHHOCTH
(Buneomarepuaisr: CHIIMKAaTHAas
MIPOMBIIIUIEHHOCTH ).

-Monenu MoJeKys OpraHUYecKuX
BEILIECTB.

Jlabopamopnulii onvim:

[Nomyuenmue, cobupaHnue,
pacrno3HaBaHUe H U3ydeHue

CBOMCTB YTJICKHCIIOrO ra3a.
HpOB CACHHUC Ka4CCTBCHHBIX
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peakuuii Ha KapOOHAT M CHIIMKAT-
WOHBI W H3Y4YECHHE NPU3HAKOB HX
MPOTEKaHUsI.

Ilpakmuyeckue padomoi:

No 4. TlomydeHue yriaeKucIoro
ras3a, U3y4eHHE €ro CBOWCTB.

No 5. Pemenue
OKCIICPUMEHTAJIBHBIX 3a/1a4 110 TEME

«Baxxneiimme HeMeTallbl MW HX

COCJIUHCHUS

Botuucnenus:

110 ypaBHeHI/IHM XUMHUYECCKHUX

peakuuii

Konrpoabnas _padora Ne3 mo

TeMe «Hemeraibl u ux

COeTUHEHHU»

Paznen 3. Meramasl m ux | PackpeBath cMmbic | http//www.sch

coenquHenus (20 yacoB)
3.1 O01me cBOMCTBa METALJIOB

Ob6mas XapaKTepUCTHKA
XUMHYECKUX JJIEMEHTOB -
METaJUIOB HAa  OCHOBAaHUU  MX
nonoxenuss B llepuonnueckoit

CHCTeMe XHUMUYECKHUX 3JIEMEHTOB
HA.N. MenneneeBa W CTPOEHUS

atromoB.  CTpocHHE  METaJUIOB.
Merannnueckas CBSI3b u
MeTaJUITMYecKas  KpUCTAJTMYecKas
peiérka.

ONEKTPOXUMHUYCCKAN pan
HanpsHKeHU ! METaJIJIOB.
duznveckue u XUMHYECKHE
CBOWCTBA METAaJIJIOB. O06mue
CHOCOOBI  TIONYYEHUS METaJUIOB.

Ilondarue o KOppoO3UM METAIJIOB,
OCHOBHBIE CIIOCOOBI 3aITUTHl X OT
KOPPO3HH.

CrnaBsr (cranb, YyTYH,
TIOpaIOMUHUHE, OpoH3a) © WX
MIpUMEHEHHE B OBITY "
MIPOMBIIIUTEHHOCTH.

Xumuueckuit IKcnepumenm:

Jemoncmpauuu:

-O0pa3Ipl METaUIOB U CILJIABOB. -
Nzydenne pe3ynbTaToB KOPPO3UU
METaJLIOB (BO3BMOXXHO
WCIIONb30BaHME BUIEOMATEPHAIIOB).

Jlabopamopnbie onvimol:

-O3HakomiieHne C  oOpas3namu
METaJIOB H CILIaBOB, 1704
Botuucnenus:

[0 YpaBHEHUSM  XUMHUYECKUX

peakuuii, eciu OJUH U3 PEareHTOB
COJIEP>KUT MPUMECH

(hM3HUECKIMY CBOMCTBaMHU.

3.2 BaxkHelmHe METAJIBI M _HMX
coennHenus (16 yacoB)

Illenounbie MeTasIbl: MOJOXKEHUE

U3y4aeMbIX IIOHATHH U
MIPUMEHATh STU IOHATHUSA
IIPY  OIMCAaHWU CBOMICTB

BEILIECTB u 170,
IIPEBPALLECHUI.

OOBACHSITD obmme
3aKOHOMEPHOCTH B
H3MEHCHUH CBOICTB
SJIEMEHTOB- METAJJIOB H

WX COCIUHEHUH C y4€ToM
CTPOEHHUS UX aTOMOB.

XapakTepuzoBaTh
CTpoOeHue METaJIOB,
obmue Qusnueckue U
XUMUYECKHUE CBOICTBa
METaJIJIOB.
XapakTepuzoBaTh
obrme CHOCOOBI
ITOJTyYEHIS] METAJIOB.
OnucelBaTh  CIIOCOOBI
3aIUTBl  METAIJIOB  OT
KOPPO3HH.

OOBICHATH oomme
3aKOHOMEPHOCTH B
HW3MEHEHUHN CBOIICTB
AJIIEMEHTOB-METAJUIOB |
ux COEIMHEH NI B
rpynmnax c Y4ETOM
CTPOEHUS UX aTOMOB.
XapakTepru3oBaTh
(hmzmueckue u
XUMHUYECKUE CBOICTBa
MIPOCTHIX BEIIECTB
METaJIIOB u ux
coeMHEeHNH  (OKCHJIOB,
THJIPOKCHJIOB, coiein),

CIOCOObI HMX MONy4YEHHS,
MIPUMEHEHUE U 3HaYCHHE

B TIPUPONE U JKH3HU
4eloBeKa. Y CTaHaBJIMBATh
MPUYUHHO-

ool-
collection.edu.ru/

https://edsoo.ru/

http:
muk.ru/

WWW.XU

http://www.alh

imikov.net/

https://educont.r
u/

LIeHHOCTHHAYYHOTOTIO3HAHUS

MHPOBO33PEHYECKIE
MIPEJCTABIIEHUSI O BEIIECTBE U
XUMHYECKOU peakuuu,
COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO
pa3BHUTHSA HayKH u
COCTaBIISIIONINE OCHOBY  JUIS
MTOHUMaHUS CYITHOCTH
HAy4yHOM  KapTUHBl  MHUDa,
MpPEJCTaBIEHUsI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX ~ Pa3BUTHS
TIPUPOJIBL, B3aMMOCBSI3AX
YyeoBeKa c MIPUPOTHOMN
cpenoil, O poiauM XUMHH B
MTO3HAHUH 3THX
3aKOHOMEPHOCTEH;

Bocnuranue
MMO3HABaTEIHFHBIX MOTHBOB,
HampaBJIEHHBIX Ha
MMOJIy4YeHHEe HOBBIX 3HAHUM
Mo XWUMHUH, HEOOXOIUMBIX
TUTS 00BsICHECHUA
HaOJII0JaeMBIXITPOIIECCOB
HSIBJICHHU;

BOCIIUTaHHE
MO3HABaTEJIbHOM,
nHOOpPMAITMOHHOMI u
YUTATEIILCKON KYJIBTYPHI,
B TOM 4YHCJE€ HaBBIKOB
CaMOCTOSITEIbHOU pPadoThI
C Y4eOHBIMHUTEKCTaMU,
CIIPaBOYHOU JTUTEPATypOU,
JOCTYIMHBIMU
TEXHUYECKUMUCPEJICTBAMU
HHOOPMAITMOHHBIXTEXHOJT
oruii;uHTepec K O0y4EeHUIO U
MO3HAHUIO,
JIF0003HATENHHOCTD,
TOTOBHOCTh M CHOCOOHOCTH K
camM000pa30BaHHUIO, TPOESKTHON



http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://edsoo.ru/
http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.alhimikov.net/
http://www.alhimikov.net/
https://educont.ru/
https://educont.ru/
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B ITepuognueckoit CHUCTEME
XUMUUYeckux  anementoB  J[.H.
MenpeneeBa, CTpOCHHE UX aTOMOB,
HaXOXJICHUE B IIPUPO/IC.

®du3uueckue W XUMHYECKHUE
CBOWCcTBa (Ha mMpuMepe HATPUS U
kamus). OKCUIBl M THIPOKCHIBI
HaTpHs U Kaausl.

IIpumenenue LIEIOYHBIX
METAJJIOB M UX COCTMHEHUM.

[llenouno3emenbHbIE METaJITbI
Mardvii M KaJbIldii: IIOJIOKEHHE B
ITepuonnueckoit CHUCTEME
XUMUYECKUX JIEMEHTOB

.. Menaeneesa, CTpOEHUE HX
aATOMOB, HAXOXJICHHE B TMIPUPOIE.
dusnueckre u XUMUYECKIE
CBOMCTBA MAarHusi W  KaJbITUA.
Bakneinme coenuHEHHUS KaJIbIUs
(okcw, THUAPOKCHUI, COJTH).
JKécTtkocTh BOABI W CIOCOOBI €€
YCTpaHEHUS.

AJIOMUHHN: TIOJIOXKEHUE

B ITepuoandeckoit cucTeme
XuMudeckux  anementoB .U
MenpeneeBa, CTPOCHHE aTOMa,
HaXOXXJICHUE B TIPUPOIC.

Ouznyeckue W XUMHYECKHE
CBOICTBa amtoMuHUA. AMpOTEpHEIS
CBOMCTBA OKCHJAa W THIPOKCHIA
ATIOMUHUS.

Kenezo: MOJIOXKEHHU e B
ITepuoauueckoit cucTeMe
XUMHUYECKUX JIEMEHTOB

HN. MenneneeBa, CcTpoeHUE
aToMa, HaXOXICHHE B TIPHUPOIE.
dusnueckre u XAMHYECKHE
CBOICTBa JKenesa. Oxcunpl,
ruapokcuasl u comu ckeneza (1) u
xkenes3a (1), ux cocras, cBoiicTBa H
MOITyYeHHE.

Xumuueckuii
Jemoncmpauuu:

-OCOOEHHOCTH  B3aMMOJEUCTBUS
OKCHJIa KIS ¥ HATPHUS C BOIOH
(BO3MOXKHO HCITOJIb30BaHUE
BHJICOMATEPHAIIOB).

-OkpamvBaHue MJIAMEHU HOHAMH
HaTpUA, Kaid W KaJIbIHs
(BO3BMOXKHO KCIIOJIb30BaHUE
BHJICOMATEPUAIIOB)

- UccnenoBanue CBOMCTB
xéctkoit Bogwl. [Ipomecc ropenus
xKenesa B KHCIopoae (BO3MOXKHO
WCIIONIb30BAHKE BUJICOMATEPHAIIOR ).

Jlabopamopuvie onvimul:

-IIpoBeneHue Ka4eCTBEHHBIX
peaknuii  Ha  WOHBI  (MarHus,

IKCcnepumernm:

CJICACTBCHHYIO CBA3b.
CTpOCHUE BCIICCTBA —>
CBOIiCTBAa — MIPpUMCHCHUC

— Ha puMepax
I/I3y‘{aCMI>IX BCIICCTB.
Pacmo3nasatn c

MOMOIIBI0 KaY€CTBEHHBIX
peaKurii MOHbI METaJIJIOB:

MarHus, KaJIbIIHS,
AJTFOMUHUS, I[UHKA,
xenesza (1) u xemesa (1),
meu (11).

Jloka3bIBaTh

aMQpOTepHBII  XapakTep
OKCHJIOB U THIPOKCHIOB
AIFOMUHUS U [IMHKA.

IInanupoBath U
OCYIIECTBIISTh Ha
MPAKTUKE XUMUIECKUE

3KCIIEPUMEHTHI,

MIPOBOANTHL HAOIOICHUS,
JAeJ1aTh BBIBOJIbI 110
pe3ynbraTam
JKCIIEpUMEHTA npu
MIPOBEACHUHN
7a0OpaTOPHBIX OIBITOB U
MPaKTUYECKUX padoT.
CrenoBath  IpaBHIaM
Oe3omacHOl  paboOTHI B
nmabopaTopuu Ipu
HCIIONB30BaHUH
XUMUYECKOM TMOCyIOpl U
000pyIOBaHMSL.
IIpousBonuth
BBIYHCIICHUS
o YpaBHEHUSM
XUMUYECKAX peakuumii,
€CIli OJVH W3 pearcHTOB
COJIEPXKUT TIPHUMECH.
YyacTBOBaThH B
COBMECTHOW pabore B
rape Wjd TPYIIIIe.

Hcnonp3oBaTh npu
BBIIIOJIHEHU N

YIeOHBIX 3aJaHUAN
TEKCTBI yueOHHKa,
CTIPaBOYHBIC MAaTEpUAIIBI
(ITepmogmueckyro
CHCTEMY XAMHYECKUAX
3JIEMEHTOB . .
Menneneena, TabIUIry

pacTBOPUMOCTH  KHCJIOT,
OCHOBaHMI W conedl B
BOJIE,
3JIEKTPOXUMHUYECKUN PNt
HaNpsDKEHUIH METaJlioB)
BricTpauBath
pa3BEPHYTHIE

u HCCJIEI0BATENbCKON
JIEATENIbHOCTH, K OCOBHAHHOMY
BBIOOpY HANpPaBICHHOCTH U
YpOBHS 00y4eHus B
JTaJTbHEUIIIEM;
DopMHUPOBAHUIKYIBTYPBI3TIOP
OBbS
Bocrniuranue oco3HaHUs

IICHHOCTH KHU3HU,
OTBCTCTBCHHOTI'O
OTHOIICHUA KCBOEMY

3J0pOBbIO0, YCTAaHOBKH Ha
3JIOpOBBI 00pa3 >KWU3HHU,
OCO3HaAHMUS ITOCICACTBUUA U

HEIIPUSATHUS BPEIHBIX
NpUBBIYEK (ynoTpeOieHus
aJIKOTOJIsI, HapKOTHKOB,
KypeHHs1), HEOOXOIMMOCTH
COONIOACHUS ITpaBHII
06e30MmacHOCTH npu
oOpaiieHuu c
XAMUYCCKUMH

BeHIeCTBaMI/IB6I)ITyI/IpeaIIB
HOMKHU3HU;

['paXk 1aHCKOTOBOCIUTAHUS

Bocrmuranue
IpeaCTaBICHUS o
COIIMAJIbHBIX HOpMax Hu
paBUIax

MEXXJIUYHOCTHBIXOTHOIIIEHUM
BKOJIJIEKTUBE,KOMMYHHKAaTUB

HOMKOMIIETEHTHOCTH B
0OILIECTBEHHO IOJIE3HOM,
y4eOHO-

HUCCJIEIOBATEIbCKOM, TBOpYEC
KoM U ApYTUxX BHUOAX
NEeITEIbHOCTH, BOCIHUTAHHE
TOTOBHOCTH K pa3HOOOpa3zHoO
COBMECTHOH OeATENbHOCTH
npu BBIIIOJIHEHU U
Y4eOHBIX,TI03HABATEIILHBIX3a
a4, BBIITOTHCHUUX UMW YCCKH
XOKCIIEPUMEHTOB, CO3JaHUU
Y4EOHBIX IMPOEKTOB,
CTpEMIICHUS K
B3aMMOIIOHUMaHHUIOMB3auMOII
OMOIIIUBIIPOIIECCEITONYICOH
OUICATCIIbHOCTH,
BOCIIUTAHHE TOTOBHOCTH
OILIEHUBAaTh CBOE MOBEIECHUE U
TMOCTYIIKA CBOHUX
TOBAPUIICHCIIO3ZUIITUNHPABCTB
CHHBIXUTIPABOBBIXHOPMCYUIET
OMOCO3HAHUAIIOCIEICTBUIATIO
CTYTKOB;
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KallbIUsl,  QJIIOMHMHHS,  IIMHKA,
xenesa (1) n xemesa (lIl), memu
(1), omrcanre MPU3HAKOB UX

MPOTEKaHUSI.

-Uccnenosanue aM(pOTEpHBIX
CBOWCTB THJIIPOKCHJIA ATIOMHHUS U
THIIPOKCH/A INHKA.

Ilpakmuueckue pagomoi:

Ne 6. XKécTkoCcTh BOABI U METOIBI
€€ yCTpaHEHUA.

No 7. Pemenue
9KCTIIEPUMEHTAIILHBIX 3a]]ay 110 TeMe

«Baxneiimme MeTaluibl U HX
COCTMHCHUS.
Botuucnenus:
-TI0  ypaBHEHUSM XUMHYECKUX

peaknuii, ec’IM OJWUH W3 PEarcHTOB
JaH B M30BITKE WM CONEPIKUT

MUCBMEHHbIE UM  YCTHBIE
OTBETHI C ONOPOH

Ha wuHOpMaLUIO U3
yuyeOHUKa M CIPaBOYHBIX
MaTepUaioB,  IPaMOTHO
UCIIOJIb30BATh U3Y4YEHHBIN
MOHATUHBIN armapar
Kypca XUMUHU

MIPUMECH;
-MacCOBOH JI0Nn BBIXOJA
MPOAYKTA PEAKINN
KonTpoabhaa padora Ned mo
Teme «MeTanabl " HuX
coeMHEeHUs»
Paspen 4. . Xumua wum  Xapakrepusoath ponb | hitp/www.sch | skonormyeckoro
OKpYy:kaomas cpena (3 yaca) XHMHUHB Pa3IMIHBIX %Ill-ection.edu.ru/ BOCMMUTaHUA:
4.1 Xumnus _u__okpyxamomas  cPepax ACATEIbHOCTH 9KOJIOTUYECKH
cpena (3 uaca). JTOZIEH, OCHOBHBIC https:/edsoo.ru/ | memecoodpa3Hoe OTHOIIECHUE K
BemectBa u  martepuansl B | BEIIECTBA W MaTEpUalibl, IIPUPOAE  KaK  HCTOYHUKY
IIOBCE/IHEBHOIH JKM3HH ueoBeKa. | IPMMEHACMBIC B OKH3HH | NUD//WWW.XU | yepapy ga 3emite, OCHOBE o8
bezomacHoe HCITONIb30BaHue | COBPEMECHHOI'O 4CIIOBEKA. wukeruf CyILIECTBOBAaHMS, ITOHMMAHHE
BEIIECTB M XMMHUYeCKuX peakimit B | OOBACHATH YCHAOBHA | e avww.alh | IEHHOCTH 310pOBOr0 u
opity. IlepBas momomp — TpH 0e30macHoro imikov.net/ Oe3omacHOro oOpaza JKH3HH,
XUMHUYECKUX 0¥KOTax p | UCHONb30BaHUA  BCILECTB OTBETCTBEHHOE OTHOILEHUE K
OTpaBJICHUSX. U XUMHYCCKHX PEaKIHil B COOCTBEHHOMY  (pU3NUECKOMY
XuMugeckoe 3arps3HeHne | OBITY. u /MIM M IICHXHYECKOMY 3I0pOBBIO,
OKpyKatomeil cpembl (mpenenbHas | AHATH3HPOBATH ul— OCO3HAaHUE LEHHOCTH
JonycTUMast KoHIeHTparws | KPUTHICCKH  OLICHHUBATD coOroneHus IIpaBUII
BemiecTB. Pob Xumuu B perrenuy | HHQOPMALHMIO O BIHSHHU 0€30MmacHoro TOBEICHUs. [PU
9KOJIOTHUYECKHUX npobiem. | TPOMBIIIICHHOCTH, paboTe C BEIECTBAMH, a TAKKE
Xumuueckuii aKkcnepumenm: | CCIHCKOrO X035HCTBA, B CHUTyalMsX, YTpOXKaroIlnuX
Jemoncmpauuu: Tpancmopra W JOp. Ha 310pPOBBIO U KU3HU JIIOACH;
U3ydenne 06pasIoB MaTepuanop | COCTOSHHE OKpYXKarolleH CIOCOOHOCTH MIPUMEHSTh
(crexkmo,  crutaBel  Merauio, | CPEABL 3HaHMS, IIOIly4aeMble  IIpH
MTOJTUMEPHBIE MATEPHUAITBI) Ymersb OKa3pIBaTh HU3y4YEHUHU XUMHH, UL
NEPBYIO0 IOMOIIb peuieHusa 3ajad, CBSI3aHHBIX C
npu XUMHUYICCKHX OKpYyXarolei MPUPOAHON
0XO0rax M OTpaBJICHUAX. Cpeﬂoﬁ, ISt IIOBBIILICHUS
llpunumate  ydactue B YPOBHS 3KOJIOTHYECKOU
0bcyxHeHnn npobiem KYJIBTYPBI, OCO3HaHHUS
XMMHYECKOM u rJ100aJILHOTO Xapakxrepa
9KOJIOrMYECKOM 9KOJIOTMYECKUX MpodJeM |
HaIrpaBJICHHOCTH, Hy’reﬁ ux peleHns
BBICKA3bIBATH IOCPEICTBOM METOAOB XUMUH,
COOCTBEHHYIO  IO3HUILHIO 9KOJIOTMYECKOr0  MBIILJICHUS,
o npobieme u YMEHUSL  PYKOBOICTBOBATHCS
npepjiiaraTb BO3MOXKHBIC UM B HO3HaBaTCJ'II:HOfI,

IIyTH €€ PELLIECHHUS.

KOMMYHHKaTHBHOﬁ n
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OcHoBHas 00pa3zoBarenbHas MPOrpaMMa OCHOBHOTO OOIIETro 00pa3oBaHus

2.1. Paboune mporpaMmsbl y4eOHBIX MIPEIMETOB

COLMAaTbHON MPaKTUKE.
TPYZI0BOTO BOCMUTaHUA:
UHTEpEC K TPAKTUYECKOMY
u3ydeHuto npodeccuii u Tpyna
Pa3NUYHOrO pona, YBaXKEHHE K
TpyRy u pesynbTataM
TPYLOBOM  JEATEIBHOCTH, B
TOM  4YHWCJI€ Ha  OCHOBE

MPUMEHEHUS MPEIMETHBIX
3HAHUU o XUMUH,
OCO3HaHHBIN BBIOOD

WHJIUBUYAIbHOU TpaeKTOpUU
MPOAOIKEHUsT 00pa3oBaHUs C

YYETOM JIMYHOCTHBIX
HWHTEPECOB U CIOCOOHOCTU K
XMMUH, 00IIIECTBEHHBIX

WHTEPECOB M MOTPeOHOCTEH,
yCIIEIHON MPo¢)eCCHOHATBHOM
ACATCIIBHOCTHU u pa3BUTHA
HEOOXOTUMBIX YMEHUH,
TOTOBHOCTH adallTUPOBATLCA B
npodeCCHOHAIBHOMN Cpele;

d)ODMI/IDOBaHI/Iﬂ KVYJIBTYPbI
3JI0POBBSL:

OCO3HAHUE [EHHOCTH H3HH,
OTBETCTBEHHOTO OTHOIIECHUS K
CBOEMY 3JIOPOBBIO, YCTAHOBKH
Ha 3J0pOBBIA 00pa3 >KHW3HW,
OCO3HAHUE IOCIHEACTBUH U

HETpUsITHE BPEHBIX
TIPUBBIYCK (ymoTpebneHus
AJTIKOTOJIS, HApKOTHKOB,
KypeHus), HEOOX OTMMOCTH
COOITIOTCHUS TIPaBHIT

0e30macHOCTH TIpH OOpaIeHuH
C XUMUYECKHMH BEIIECTBAMH B
OBITY U PEANTbHON KU3HU;

8 kimacc (3ygaca B Hezmenro, Bcero 102 gaca, U3 HUX 5 9acOB pe3epBHOE BpPeMs)

Ne m\ri| HawmmeHoBaHMe pa3ienioB U TEM IMPOrPaMMbI KonnyecTBo yacos
Bcero KouTtponbsHbie [IpakTuueckue
paboThHI paboTHI
Pazpean 1. [leppoHavyanbHble XMMHYECKHE NOHATUA (25 yacoB)
11 Xumust - BaxHas o0O0lacTb €cTeCTBO3HAaHMSA H| 8 3
[PAKTUYIECKON AESTeIbHOCTH YEI0BeKa.
1.2 BemiectBa u xuMu4eckue peakiuu 17 1
Paznen 2. BaxkHeiiimue npeacTaBuTe 1M HEOPraHW4ecKUX BemiecTs (46 4acoB)
2.1 Bosznyx. Kucnopon. Ilonsitue 06 okcuaax. 7 1
2.2 Bonopona. [Tonsitue 0 KUCIOTaX U COJNAX. 16 1
2.3 Bopa. PactBopsr. [loHsiTHE 00 OCHOBaHHMSIX. 9 1 1
2.4 OCHOBHBIE KJIaCChl HEOPraHUYECKUX COEANHEHUI 14 1 1

Paznen 3. Ilepnoguyeckuii 3axoH n Ilepuonnueckasi cucremMa xumMmuieckux jiemenToB /.M. Mengemneesa.
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Ctpoenne atoma. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE peakuu (26 4acoB)

3.1 [Mepuonnueckuii 3akon u llepuoauueckas cucrema| 14
xumuueckux — anementoB  J[.MA.  Menneneena.
CtpoeHne aToMa.

3.2 XuMunyeckas CBS3b. OxwucnurensHo-| 12 1
BOCCTaHOBHUTENbHBIE peakunH (12 yacoB)

Pezeps 5

OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 7

9 kmacc (2 yaca B Hezeno, Bcero 68 4acoB, U3 HUX 3 yaca pe3epBHOE BpeMs)

Ne m\nt| HammeHoBaHMe pa3/iesioB M TEM MPOrPaMMBbI KonnuectBo vacos
Bcero KontponpsHsie IIpakTHueckue
paboThI paboThI
Pa3paen 1. BemmecTBa u xumudeckue peakuuu (17 yacoB)
11 [loBTOpeHne u yrmyOiieHue 3HAHWA OCHOBHBIX| S 1
pa3menoB Kypca XMMHUH 8 Kiracca
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX peakiuii | 4
1.3 OJIeKTpONMTHYECKas auccoruanus. Xumuueckue| 8 1 1

[pEaKINK B pacTBOPAX.

Pa3zgen 2. HemeTtawinl 1 uX coequHenus (25 4yacoB)

2.1 OO0mrast xapakTepUCTHKA XUMHYECKHX JJIEMEHTOB| 4 1
VIIA — rpynmel. ["amoreHsr.

2.2 OOmas xapaKTepUCTUKAa XUMHYECKUX 3JIEMEHTOB| 6
VIA — rpymmbt. Cepa u e€ coeqmHeHusl.

2.3 OOmas xapaKTepUCTUKAa XUMHYECKUX JJIEMEHTOB| 7 1
VA — rpymmsl. A30T, pochop 1 UX coequHEHUSI.

2.4 OOmas xapaKTepUCTUKA XHMHYECKUX 3JIEMEHTOB| 8 1 2
VIIA — rpynmeLYriaepon ©  KpeMHUH, HX
COC/IMHEHUSI.

Pa3zgen 3. Metaninl 4 ux coenmuenust (20 yacos)

3.1 OOmniue cBoiicTBa METAIIIOB 4

3.2 BaxcHelme MeTauibl ¥ MX COSTMHEHMSI 16 1 2

Paznen 3. Xumus u okpy:kaomas cpeaa (3 yaca)

3.1 | XUMUS U OKpYXKalomias cpeaa 3

PE3EPB 3

OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME | 68 4 7
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O MIPOLECCA
YMK «Xumus. 8kaace»

1. T'abpuensuO. C. Xumus. 8 ximacc:ydeOHUK a1 00mieo0pa3oBarenbHbIx opranu3anuii / O.
C.Il'abpuensin, 1.I".OctpoymoB,C.A.CnaakoB.— M.:IIpocsemenne, 2022

2. TabpuensuO.C.Xumus. Mertoandyeckoenocobuemia8kinaccaydeoHoenocooneysioomeoopa
3oBarenbHBIX opranum3anuii / O. C. I'abpuensu, U. B. AkcénoBa, M. I'. OcrtpoymoB. —
M.:IIpocseuienne,2019

3. T'abpuensuO.C. Xumus. COopHHUK3aIaunyIpaKHEHHN. SKI1acc: yaeOHOeTI0coOneIsI00111e00
pazoBatenbabIxopranuzanuit/O.C.I"abpuensn, . B. TpuryouakM. :I1pocsemenne,2019

4. Tabpuensta O. C. Xumus. Tetpaap st 1a00paTOPHBIX OIMBITOB W MPAKTHYECKUX PadoT. 8
KJacc:ydyeObHoe mocoOue uisi obireobpazoBarenbHbix opranuzanuit / C. T'abpuensn, WM. B.
Axkcénona, 1. I'.OctpoymoB.— M.:IIpocsemenue, 2019

5. Tabpuenst O. C. Xwummsa. PabGouas Tterpaap. 8 kimacc: ydeOHOe mocobme s
obmeoopazoBarenbHbIxopranuzanuit/O.C.I'abpuensn,C.A.Crnagkos,1.I".OctpoymoB.—
M.:IIpocsenienne,2019

YMK«Xumus.9xmaace»
1. Tabpuensa O. C. Xumus. 9 kacc : y4eOHUK JUII 001Ie00pa3oBaTeIbHBIX OpraHu3aui /
O.C.T'abpuensn,N.I".OctpoymoB,C.A.CnagkoB.— M.:IIpocsemenune, 2022
2. TaopuensaO.C.Xumus. MeTtoandaeckoenocooneadknaccea: yaed.mocoouemsiooneoopaso
BarenbHbIX opranusamuii / O. C. Tabpuensn, W. B. AxcénoBa, M. I'. OctpoymoB.—
M.:IIpocBeuienue, 2019

3. T'abpuensnO.C. Xumusa. CoopHHUK3aaunynpakxHeHUH. IKI1acc: yaeOHoenocoonesioomeoo
pasoBatenbHbIxopranuzanuii/O.C.I"abpuensu,1.B. Tpuryouak.M. :Ilpocsemenne,2019

4. Tabpuensa O. C. Xumus. Terpaap ajs 1a00paTOpPHBIX OMBITOB M NMPAKTHYECKUX paboT. 9
KJ1acc :ydebHoe mocobue st o0meoopazoBaTenbHbix opranu3zaiuii /O. C. INabpuemnsn, U. B.
AkcénoBa, .I'.OctpoymoB. — M.:IIpocsenienue, 2019

5. T'abpuensa  O. C. Xwumwms. PabGouas Terpamp. 9 Kimacc : ydyeOHoe mocoOue
msiobeoopaszoBarenbabixopranuzamnuii/O.C.I"abpuensn,C.A.Cnaakos,.I".OcTtpoymos.
M.:IIpocBeuienue, 2019

HHuTepHeT-pecypchl Ha PyCCKOM sI3bIKe

1. http://www.alhimik.ru IMpencraBiaenbl  pyOpHKH: COBEThI  aOHUTYPUCHTY, YYHUTENIIO XUMUH,
CIIPaBOYHHUK (O4EHb OOJIbINIAs MOI00pKa TAOIHUI] M CIIPABOYHBIX MATEPUAJIOB), BEceNasi XMMHUS, HOBOCTH,
OJIMMITHA/IBI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPHUYCCKUX CBE/ICHHUH).

2. http://www.hij.ru XKypran «XuMusi U )KU3Hb» MOHATHO W 3aHMMATEIIbHO PAaCcCKa3bIBacT 000 BCEM
HUHTEPECHOM, YTO IPOUCXO/UT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.

3. http://1september.ru XypHan s yuureneit u He TOJbKO. bonbioe KOIMYECTBO padOT yIEHUKOB, B
TOM YHCIIE M UCCIIEOBATEIBCKOTO XapaKTepa.

4. www.periodictable.ru Coopauk  craTeidi 0 XHMHYECKHX OJJIEMEHTaX, HJUIIOCTPHUPOBAHHBIN
IKCTIEPUMEHTOM.

5. http://www.prosv.ru/. Tlocobust mis ydamuxcs, B TOM 4YHCIE IS MOATOTOBKH K UTOTOBOMN
arrecraiu (OI'D u EI'D), MeToauyeckue mocoOus i yauTesel, HayqHO-TIOMy sIpHast JInTeparypa mno
XUMHH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKONBHBI MOPTal CO CCHUIKAMU Ha
00pa3oBaTeNbHBIE CANTHI 0 XUMHH

7. https://m.edso0.ru/7f41837¢ bubauorexa [OC
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