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1. TosicHUTeNbHAS 3aMUCKA
Pabouass mporpamma Kypca BHEYPOUHOH NEATEIHHOCTH «BBeOeHHE B TPEIMET «XUMHUS»
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:

o @enepanbblii 3akoH "OO0  oOpazoBaHHHM B Poccwuiickoit ®Denepanmu" ot 29.12.2012
Ne 273-D3

o [lpuxa3z MunucrepcrBa npocsemienuss Poccuiickoit @enepanuu ot 31.05.2021 Ne 287 «O6
YTBEPKACHUU (hefepalbHOrO TOCYJapCTBEHHOIO 00pa30BaTEIbHOIO CTAHJApTa OCHOBHOTO
o0rrero oopasoBanus» (3apeructpupoBad Muntocrom Poccun 05.07.2021 Ne 64101).

o [Ilpuxkaz MunucrepctBa npocsemienust Poccuiickoit ®enepaunn ot 18.07.2022 Ne 568 «O
BHECEHUU W3MEHEHUH B (eaepaibHbli TOCYJapCTBEHHBbIN 00pa30BaTENIbHbBIM CTaHAAPT
OCHOBHOTO o00miero obpaszoBanus» (3apeructpupoBan Munioctom Poccum 17.08.2022 Ne
69675).

o [Ilpuxa3z MunucrepcrBa npocsemienuss Poccuiickoit @eneparuu ot 18.05.2023 Ne 370 «O6
yIBEpXACHUU  (eaepanbHOM  o0Opa3oBaTeNbHON  MPOrpaMMbl  OCHOBHOTO  OOIIEro
obpazoBanus» (3apeructpupoBan Muntoctom Poccun 12.07.2023 Ne 74223).

e Meroau4ecKkux pPEKOMEHJAIMK 10 YTOYHEHUIO MOHATHS M COJEPKAHMS BHEYPOUHOU
NeSITEIbHOCTH B paMKax pealn3alliil OCHOBHBIX 0011e00pa30BaTeNbHBIX MPOrpaMM, B TOM
Ylyclie B YacTU TPOEKTHON [eATENbHOCTH, HANpaBJIEHHBIX MUCbMOM MUHOOpPHAayKH OT
18.08.2017 Ne 09-1672;

e Crparerun pa3Butus BocnutaHus B Poccmiickori ®eneparnuu Ha mepuon jgo 2025 rona,
yTBEepKIIeHHOH pacniopsbkenueM [IpaBurenbcrBa ot 29.05.2015 Ne 996-p;

o CII 2.4.3648-20;

o CanlluH 1.2.3685-21,

Cpenu nipo0ieM B MpenoilaBaHuy XMMHH HauOOJIbIINE CI0XKHOCTHU IS TIEJaroroB COCTABIISAIOT
IBE.

[lepBas ClI0KHOCTB 3aKIJIIOYAETCS] B 3HAYUTENILHOM Meperpy3ke Kypca XuMUU OCHOBHOM IIKOJIbI
B CBSI3M C MEPEX0J0M Ha KOHIEHTPUYECKYIO CUCTEMY. VIHTEHCHBHOCTh MPOXOKJICHHUS MaTepuasna B 8-
M KJIacce He MO3BOJISIET CO3JaTh YCIOBHS ISl pa3BUTHSI MMO3HABATEIILHOTO MHTEpECa K MpeIMeTy, A
MIOCTETICHHOTO YCBOGHUS CJOXHBIX 0a30BbIX XMMHUYECKHX MOHATUH. He ciywaiiHo mo pesynbTatam
MOHHUTOPHHIa B paMKax (eJepaibHOro HKCHEPUMEHTa [0 COBEPIICHCTBOBAHUIO CTPYKTYPBl H
colepkanus oOmiero o0Opa3oBaHUS Yydalluecs Ha3bIBAIOT XHMHIO B YHCIE CaMbIX HEIIOOMMBIX
MpPeIMETOB.

Bropas npobnema 3akioyaercs B COKpalieHu 00beMa 4acoB Ha U3ydyeHUEe XUMHUH Ha 0a30BOM
ypoBHE B crapiiei npoduibHON mikoie. OAHOro yaca B HENENI0 HEJOCTATOYHO Jaxke JJisi Oersioro
3HAKOMCTBA C OpPraHMYECKMMHU BEIECTBAMH, COCTABIAIOIIMMU OCHOBY >KM3HM Ha 3emue. B 11-m
KJIacce 3HAYUTeNIbHAs 4acTh yueOHOTrOo BPEMEHH PACXOJyeTcs Ha MOBTOPEHHE, a TOYHEE, TOBTOPHOE
MIPOXOXKJCHHE OCHOBATEIbHO 3a0BITHIX MOHSATHI, TECOPUN U 3aKOHOB O0IIEH XUMHUU, PACCMOTPEHHBIX,
HO HEJIOCTaTOYHO MPOYHO YCBOCHHBIX B OCHOBHOM IIKOJIE.

Kak crnenctBue ykasaHHBIX HETQTUBHBIX TEHJACHILMN, CO3/1aeTCsl pealibHas yrpo3a CHUKEHUS
HEKOI'/Ia BBICOKOTO YPOBHSI XMMHUYECKOTO 00pa3oBaHMS B CTpaHe, CIOKHOCTH C 00eCIEeYeHHOCTHIO
yUUTENel eCTECTBEHHOHAYYHBIX AUCHUILIUH Y4eOHOM HArpy3KOM.

B naHHOM Kypce peann3oBaHa W€ PaHHErO CUCTEMATHYECKOTO HM3Y4YEHHS XHMHHM HE B
KauecTBE COOCTBEHHO TIPOMEAECBTHKH, a KaK COCTaBHOM YacTH IIKOJBHOTO Kypca XHUMUHU,
chOpMHUPOBAHHOTO 3a CUET NEPEHECeHUs YacTH y4eOHOTro MaTepuana u3 Kypca 8-ro kiacca B 7i.

Havano cucteMHOro u3y4eHusi XdkMUU B 7-M KJIaCCe MO3BOJISIET:

- YMEHBIIUTh HHTEHCUBHOCTH MPOXOXKJICHHS yueOHOTO MaTepralia B OCHOBHOM IIKOJIE;

- MOJYYUTh BO3MOXKHOCTh U3yuams, a HE npoxooums dTOT MaTepual, UMETh BpeMs JUIsl OTPaOOTKH U
KOPPEKIMH 3HAHUN yJaIluXCs;

- ¢hopMHUPOBATH YCTONYMBBIN MO3HABATENHHBINA HHTEPEC K MPEAMETY;

- UHTETPUPOBATh XUMHIO B CHCTEMY €CTECTBEHHOHAYYHBIX 3HAHUU i1 (OPMUPOBAHUS XUMHYECKON
KapTHUHBI MUPA KaK COCTABHOM YaCTH €CTECTBEHHOHAYYHOW KapTHUHBI.



Kypc xumum OCHOBHOM IIKOJBI IIPEAaracTcs M3ydarb B JBa 3Tala: B CTaTUKE — COCTaB,
CTpoeHHE U (PHU3MUECKHE CBOMCTBA BEUIECTB, U B JAMHAMUKE — XHMHUYECKHE CBOHCTBAa BEIIECTB,
00yCJIOBJICHHBIE MX COCTaBOM M CTpoeHHeM. B 7-m kjacce ydamipecs 3HaAKOMSITCS C COCTaBOM H
Kjaccu(uKae BelIeCTB, PacCMaTPUBAIOT CMECH BEIIECTB M HX COCTaB, H3y4alOT CIIOCOOBI
pas3zeneHus cMeceil Ha OCHOBE (PM3MUYECKUX CBOMCTB 00pa3yIOUIMX ATH CMECH KOMIIOHEHTOB. Takum
o0pa3oMm, Kypc XUMHH /-TO KJIacca pealu3yeT 3HAuMTeNbHYI0 YacTh MEPBOrO dTama H3y4eHHs
LIKOJIBHOM AUCUUIIIMHBI.

Kypc mnoctpoen Ha wuaee peanu3alMM MEXKIPEIMETHBIX CBS3€H XUMHH C JAPYrUMU
€CTECTBEHHBIMHU JIMCLUUIUIMHAMH, BBEJCHHBIMU B OOy4dEHHE paHee WM MapalieIbHO C XUMHUEH, a
IIOTOMY IIO3BOJISIET AKTYaJIM3UPOBAaTh XWMUYECKUE 3HAHUS Yy4YallluXcs, IOJIyYEHHbIE Ha YypOKax
MPUPOJOBENCHHS, Ouosioruu, reorpaduu, (U3MKK W JAPYrHX HayK O mpupoje. B pesynprare
YMEHBIIIAETCSl TICUXOJIOTHYECKasi Harpy3ka Ha y4alluxcsl C IMOSBICHUEM HOBBIX MPEAMETOB. Takum
oOpa3om, popMHUpyeTCsl HOHUMaHUE 00 MHTETPUPYIOLIEH POJIM XUMHUU B CUCTEME €CTECTBEHHBIX HaYK,
3HAYUMOCTH 3TOTrO MpeAMEeTa JJIsi YCHEIIHOTO0 OCBOEHMSI CMEXHBIX JUCUUIUIMH. B KOHeuHOM cuere
Takas MEXIpeIMeTHas HMHTerpauus crocoO0cTByeT (OPMUPOBAHUIO €IUHOM €CTECTBEHHOHAYyYHOU
KapTUHBI MHUpa YK€ Ha Ha4aJIbHOM 3Tarle U3y4yeHUs] XUMHUU.

B cootBercTBUM ¢ TpeOOBaHMSIMU TOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa B Kypce
MOJAYEPKUBAETCS, YTO XHUMHMsSI — HayKa »JKcrnepuMeHTanbHas. [loatomy B 7-oM  Kiacce
paccMaTpuBalOTCA TaKHE€ METOJIOJIOTMYECKUE MOHATHS Y4yeOHOro MpeaMeTa, Kak SKCIEPHUMEHT,
HabI0IeHNe, U3MEpPEHHe, ONMCaHue, MOJEMPOBaHUE, THIIOTE3a, BHIBOI.

[IpennoxxeHHbli Kypc KakK B TEOPETUYECKOM, Tak U B (PakTHUeCKON CBOEW YacTH
MPaKTUKOOPUEHTUPOBAH: BCE MOHATHS, 3aKOHBI M TEOPHH, a TAK)KE BasKHEHIIIME MTPOLIECCHI, BELIECTBA U
MaTepuasbl JAlOTCS B IUIAHE UX MPAKTUYECKOTO 3HAU€HUs, IPUMEHEHUS BEIIECTB B MOBCEIHEBHOMN
YKU3HU U UX POJIU B )KUBOW U HEKUBOU MPUPO/IE.

OcHoBHasl 1eJIb Kypca:

-BOOPYXHUTh yJallluXCs 3HAHUSAMH O BELIECTBAX, KOTOPbIE HAC OKPY)KAIOT B IMOBCETHEBHOM
KW3HHU; (HOPMUPOBATH MOTHBAIMU JJII CO3HATEIHLHOTO BBHIOOpAa XMMHKO-OMOJOTHYECKOTO MPOHUIIs
0oOy4JeHHsI.

3agauu kypca:

o dopmupoBaHHe y ydalIuxcs 3HAHUI OCHOB HAayKH — BaXXHEHIINX (aKTOB, MOHITUN, 3aKOHOB U
TEOpUN, XMMHUYECKOIO $S3bIKa, JTOCTYMHBIX OO0OOIIEHUNH MHUPOBO33PEHUYECKOIO XapakTepa H
MOHATHI 00 OCHOBHBIX MPUHIUIAX XUMUYECKOTO MTPOU3BOJICTBA.

e PazButue ymMeHHI HaOIOIATh U OOBICHATH XUMHUECKUE SIBJICHHUS, IPOUCXOASIINE B IPUPO/IE,
B 1abopaTtopuu, Ha MPOU3BOJICTBE U B MIOBCETHEBHOM KU3HHU.

o  dopmupoBaHue yMEHHI pabOTaTh C BEIIECTBAMHU, BBITIOJHATH XUMUUYECKUE OTBITHI, COONI0IaTh
MpaBUJIa TEXHUKH OE30MaCHOCTH.

e dopmupoBaHNEe yMEHUN IPaMOTHO MPUMEHSTH 3HAHUS 110 XUMHUH B TPYAOBOW JEATEIHLHOCTH B
OOLIEHUH C IPUPOJION U B MOBCEAHEBHOM JKU3HH.

e PackpbiTHE TYMaHUCTHYECKOW HAIPABICHHOCTH XUMHUH, €€ POJM B PEIICHUU TII00ATbHBIX
po0JieM YesIoBeUeCTBa.

e PackpbITHE BKJIa/la XMMHH B HAYYHYIO KapTUHY MUDA.

e Pa3BuTHE ryMaHUCTUYECKHX YEPT JIUYHOCTU U (OPMUPOBAHNE TBOPUECKHX 33TATKOB.

e Bocnuranue 3K0J10rH4ecKoil KyJIbTyphI.

N3yueHre XMMHH JOIDKHO CIIOCOOCTBOBATh (POPMUPOBAHUIO Y YUAIIIMXCS HAYYHOM KapTHHBI MHpa,
UX UHTEJUIEKTYAJIbHOMY Pa3BUTHIO, BOCIIMTAHUIO HPABCTBEHHOCTH, TOTOBHOCTH K TPYIy.

Temaruueckoe IaHUpOBaHUE U3YYEHUS Kypca: U3 pacueTa 1 4 B Hezaemto (Bcero 34 u).

2. Il;mannpyemblie pe3yJabTaThl H3Y4YEeHHs Kypca BHEYPOUHOH A€ TeJIbHOCTH



JINYHOCTHBIMHM Pe3y/IbTATAMM SIBJISIIOTCS CIEIYIOIINE YMEHHUS:

Oco3HaBaTh €IMHCTBO U LIEJIOCTHOCTh OKPYXAIOIIEr0 MUPA, BO3MOKHOCTH €TI0 IT03HAaBAEMOCTH U
0O0BSICHUMOCTH Ha OCHOBE JJOCTH)KEHUH HAYKH.

[TocTeneHHO BBICTpAaUBaTh COOCTBEHHOE LIEIIOCTHOE MUPOBO33PEHUE:

- BbIpa0aTHIBaTh CBOM COOCTBEHHBIE OTBETHI Ha OCHOBHBIC >KM3HEHHBIE BOMPOCHI, KOTOPHIE CTABUT
JIMYHBIN >KU3HECHHBIN OIIBIT;

- YYUTbHCSI IPU3HABATH IPOTUBOPEUYNBOCTD U HE3aBEPILIEHHOCTh CBOMX B3IJIAJI0B HA MUP, BO3MOKHOCTh
UX U3MEHEHHUS.

Yuutbcs KCIIONB30BaTh CBOM B3MVISIABI HA MUP JUISL OOBSICHEHMSI PA3IUYHBIX CUTYallUd, PELICHHS
BO3HUKAIOMINX MTPOOJIEM M W3BIICUCHUS )KU3HEHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECHI, HAXOJAUTh U W3y4aTh B YUeOHUKaxX MO pa3HbIM IIpeaMeTaM Marepuan (13
MaKCHMyMa), UMEIOIINI OTHOILIEHNE K CBOUM HMHTepecaM. M cronb30BaTh CBOM MHTEPECH! AJIsl BbIOOpa
UHIUBUAYAIbHOH 0Opa30BaTeNbHOW TpPaeKTOpUHU, MOTEHUHANbHOW Oyaymeid mnpodeccuun u
COOTBETCTBYIOIIETO MPOQPHIHLHOTO 00pa30BaHuUs.

[IproOpeTrath ONBIT yyacTHs B A€aX, IPUHOCSIINX M0Ib3Y JIIOIIM.

OneHuBaTh >KM3HEHHbIE CHUTyallMM C TOYKH 3peHUs Oe30macHoro ooOpasa KM3HH M COXpaHEHHS
310pOBbsl. YUHUTbCA BbIOMpATh CTHJIb MOBEIEHUS, MPUBBIYKH, OOecreynBaroniie 0e30mnacHblii 00pa3
KU3HU U COXPaHEHHE CBOETO 3/I0POBbS, a TAKXKE OIM3KUX JII0/IeH U OKPYKAIOIIHX.

OneHrBaTh DKOJIOTMYECKMM PHUCK B3aUMOOTHOLIEHUM 4elloBeKa W npuponasl. dopmupoarb
HKOJIOTMYECKOE MBIIUICHHE: YMEHHE OLEHUBATh CBOIO JESTEIBbHOCTb U MOCTYNKU JAPYrHX JIIOJEH C
TOYKH 3PEHUS COXPAaHEHUS OKPYKAIOLIEH CpeJibl.

MeTanpeagMeTHBIMH pe3ylibTaTaMU SBJISETCS (POPMUPOBAHHE YHHBEPCAJIbHBIX Y4E€OHBIX JEHCTBUI
(YYD).

PeryasituBubie YY /:

CamocrosTenbHO OOHapyXuBaTh U (GOPMYJINPOBATH MPOOIEMY B KIACCHOW M MHAMBMYalTbHOMN
y4eOHOMU JIeATETLHOCTH.

BeiiBurate BepcuM pelieHUs IpoOJeMbl, OCO3HABATh KOHEUHBIM pe3ynbTaT, BBIOMpaTh U3
IIPEUI0KEHHBIX CPEJCTB U UCKATh CAMOCTOSITEIIHO CPEACTBA JOCTHKEHHUS LICIIH.

CoctaBisaTh (MHAMBUAYAIbHO WK B IPYIIE) IUIAaH PELIeHUs IPOOIeMBbI.

PaboTas no npeanioxkeHHOMY U (MJIM) CaMOCTOSITENBHO COCTABICHHOMY IUIaHY, UCIOJIb30BaTh HAPSAY
C OCHOBHBIMHU CPEICTBaMU U JIONOJHUTEIbHbIE: CIIPABOYHAS JINTEPATYpPa, KOMIIBIOTED.

[InanupoBaTh CBOO MHIMBUYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

PaboTaTh 110 caMOCTOSITENBHO COCTABICHHOMY IUIAHY, CBEPSSACH C HUM U LIEJbIO IESITEIbHOCTH,
UCHPABJISIsL OIMOKH, UCTIONb3YSl CAMOCTOATENIBHO I0I00paHHbIE CPECTBA.

CamocTosTenbHO 0CO3HABATH IPUYHMHBI CBOETO yCIIeXa WM HEeyClleXa U HaXOUTh CIIOCOObI BHIX01A U3
CUTYallUu Heycrexa.

VYMeTb OlleHUBaTh CTENEHb YCHEIHOCTH CBOEH MHIAMBHIyalbHON 00pa30BaTEeIbHOM 1eATEIbHOCTH.
JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KauecTBaM U yepTaM XapakTepa («KakoB 51»), OIPEACATh
HaNpaBJICHUs CBOETO PA3BUTHUSA (KKAKUM 51 XOUY CTaTh», «4TO MHE Ul 3TOTO HAJ0 C/IENAThY).
ITo3naBartenbnbie YY /I:

AHanM3upoBaTh, CPABHUBATH, KJIACCU(PULIUPOBATH U 00001ATh N3yUYEHHBIE TOHATHS.

CTpouTb JOrMYHOE pacCyXI€HNE, BKIIIOYAIOIIEE YCTAHOBIEHUE IPUYUHHO-CIIEICTBEHHBIX CBSI3EH.
IIpencraBnsaTs nHGOPMAIHMIO B BUJIE KOHCIIEKTOB, TaOJIMII, CXeM, Ipa(uKoOB.

IIpeoOpa3oBbIBaTh MH(POPMALIMIO U3 OJHOTO BUJA B JPYrod U BBIOMpaTh YAO0OHYIO A cebst popmy
¢buKcanuu u npeacTaBIeHus HHPOpPMaIUK.

Hcnonb3oBaTh pa3nuyHble BUAbI 4YTEHHUs (M3ydaroliee, MPOCMOTPOBOE, O3HAKOMUTEIBHOE,
MOMCKOBOE), PHEMBI CITYIIaHUS.

CamoMy co3ziaBaThb MCTOYHMKHM WH(GOpPMAIMK PAa3HOTO THUMA W JAJS pa3HbIX ayJUTOPUH, COOI0AATh
npaBuia HHPOPMAIIMOHHON 6€3011aCHOCTH.



YMeTh HCMONB30BaTh KOMIIBIOTEPHBIE M KOMMYHHKAIIMOHHBIE TEXHOJOTMU KaK WHCTPYMEHT ISt
JTOCTHKEHHS CBOMX IIeJiei. YMeTh BHIOMpATh a/IeKBAaTHBIC 33/1a4e MPOTPaMMHO-aIapaTHbIE CPEICTBA
U CEPBUCHI.

KommyHukaruBubie YY /:

OTcrauBas CBOIO TOUKY 3p€HHs, IPUBOJUTH apI'YMEHTHI, MOATBEPXKAasi UX (PaKTaMu.

B nuckyccuum yMmeTh BBIIBUHYTh KOHTPapryMeHTHI, TepedpasupoBaTh CBOI MbBICITb. YUUTHCA
KPUTHUYHO OTHOCUTHCS K CBOEMY MHEHHUIO, YMETh ITPU3HABATH OLIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO
TaKOBO) U KOPPEKTUPOBATH €TO.

Paznnuarh B NMUCBMEHHOM M YCTHOM peud MHEHHE (TOUKY 3pEHHusi), J10Ka3aTeabCTBa (ApryMEHTHI,
(aKThI), TUIIOTE3bI, AKCHOMBI, TECOPHUH.

YMeTh B3MISIHYTh Ha CUTYALUIO C MHOM MO3UIIMH U IOTOBAPUBATHCS C JIIOJbMU UHBIX TIO3UIIUH.
IIpenmeTHBIMHU pe3yJIbTaATAMHM U3YUEHUS SABISIOTCS CIEAYIONINE YMEHUS:

- pa3InyaTh SKCIIEPUMEHTAIIBHBIN U TEOPETUYECKUI CIOCO0 O3HAHMSI IPUPOIbI;

- OLICHUBATb, YTO TOJIE3HO JUISl 3/10POBbS,  UTO BPEIHO;

- HaOII0AaTh IEMOHCTPUPYEMBIE U CAMOCTOSTEIBHO IPOBOINMBIE ONBITHI, TPOTEKAIOLINE B IPUPOJIE U
OBITY;

- JIeNaTh BBIBOJIBI U YMO3AKITIOUEHHUS U3 HAOJI0ICHUI;

- FiCCIIeZIOBAaTh CBOMCTBA U3Y4aeMbIX BEUIECTB;

- IPOBOJIUTH MPOCTEHININE ONIEPALINH C BEILIECTBOM;

- OTIpEAENATh TUII CPE/IbI Y PA3JIMYHbIX BEUIECTB;

- paboTaTh ¢ J1abopPaTOPHBIM 00OPYTIOBAHHUEM;

- QaHAJIM3UPOBATH U OIIEHUBATh MOCJEACTBUS JUIsl OKpYKaIoIIeH cpeibl OBITOBOM M MIPOM3BOJCTBEHHON
NESITETFHOCTH YeJIOBEKAa, CBI3aHHON C TIepepabOTKOM BEIIECTB;

- 3HaTh HaX0>KJIEHUE BOJIbI B IPUPOJIE, CBOMCTBA BOJIbI, CIIOCOOBI OUMCTKHU BO/IBI;

- 3HaTh 3HAY€HUE MUHEPAIbHBIX BEUIECTB, BUTAMUHOB, COJICPKAIINXCS B MHILE;

- yMeTh OOHapYXUBaTh YIIIEBObI, )KUPBI, OPraHUUECKUE KUCIOTHI B IPOAYKTaX MUTAHMUS,

- YMETh UCMOJB30BaTh MpenapaThl OBITOBOM XUMHH, COOIO/Ias IPaBUia TEXHUKU OE30MaCHOCTH.

3. ConepxaHue Kypca BHEYPOUHOIl 1esITeJIbHOCTH ¢ YKa3zaHueM ()OpM opraHu3aiuu
U BH/IOB J1eSITeJIbHOCTH

Kypc xumuu 7-ro Kinacca BKIIIOYAET MIECTh IJ1aB.

IlepBas rnasa «IIpeamMeT XMMHH M MeTO/AbI ee U3YUEeHHUS)» 3HAKOMUT y4YalIUXCS C KpaTKOi
UCTOpUEH M CYIIHOCTBIO NIpeaMeTa, MOHSATHAMHU «(PU3NYECKOE TEI0» M «XHUMHUYECKOE BEIIECTBOY,
MOJABOJIUT K MOHUMAaHHUIO TOTO, YTO OOJACTH MPUMEHEHHUs BEIIECTB OMPENENAIOTCS UX CBONMCTBAMHU.
Hlaetca mpencraBieHHe O (U3MUYECKUX M XUMUYECKUX SIBICHUSX M METOAOJOTHH IO3HAHUS
OKpPY’KaroIlel MPUPOIbI B CHCTEME €CTECTBEHHBIX HAYK.

Bropas rmaBa «CrTpoeHue BelecTB W HX arperaTHble COCTOSIHHSI» TIPOJOJDKAET
MEXIPEIMETHYI0O HHTerpanuio ¢ ¢u3ukoi, Ouonorueid u reorpadueit, QGopmMupys yCTOHUHBOE
MpPEJICTaBJICHUE O YacTUIAX BeIecTBa (aromMax, MOHAX, MOJEKYJaX), OCHOBHBIX XapaKTEpUCTUKAX
BEIIECTB B ra3000pa3HOM, >KUJIKOM M TBEPAOM COCTOSHUSAX, O B3aUMHBIX IEPEX0JiaX BELIECTB W3
OJIHOTO arperaTHoro COCTOSIHUS B PYToOe€.

Tperbsi raaBa «CmecH BemeCTB, MX COCTAaB M CHOCOObLI HMX pa3jieJeHUs)» 3HAKOMUT
yUYalIMXCsl C YUCTHIMU BELIECTBAMHU U CMECSIMHU, BBOJUT KOJUYECTBEHHOE BBHIPAKEHHE COCTaBa CMECeH
Y pacueThl Ha UX OCHOBE, paCCMaTPUBAET CIIOCOOBI pa3/IeJeHHs] CMEeCel U OYMCTKHU BEIIECTB.

YerBepras riaaBa «CocraB BemecTB. XMMHYeCKHe 3HAKH W (opMyJbD» MOCBSILIEH
XUMHUYECKOMY DIIEMEHTY, MPOCTBIM M CJIOXHBIM BEIIECTBAM, XMMHUYECKHM 3HaKaM U ¢GopMmyiaam H
pacyeTam Ha UX OCHOBE.

IIaTas raaBa «IIpocThle BemecTBa» 3HAKOMUT YdalluXcs C KiacCU(UKalMel BEIIecTB Ha
OCHOBE HX COCTaBa M C KJIacCaMM IMPOCTHIX BEIIECTB — METaUIAMH U HEMETaUIaMH, a TaKXKe
BOKHEHIIIMMHU MIPEJICTABUTENISIMHA ITUX KIIACCOB.

lectas riaBa kypca «CJ/i0:KHbIe BellleCTBA» COJICPKUT HH(POPMAILIHIO 00 OCHOBHBIX Kiaccax



HEOPraHUYECKUX COEAMHEHUH, a TaKKe BAKHEWIIMX NPEACTaBUTENAX ATUX KiaccoB. CocTaBieHHE
(dbopmyn 1 Ha3BaHWI HEOPTAHUYECKUX COSAMHEHHI 0a3upyeTcss Ha TAKOM KJIFOYEBOM MOHSITUU XUMUH,
KAKOBBIM SIBIISIETCS BAJICHTHOCTD.

C uenpl0 NONYy4EeHUS U 3AKPEIUIEHUS OCHOBHBIX HABBIKOB pabOThl C XUMHYECKHUMH
BEIIECTBaMU, TIOCYJ0H M 000pyJOBaHHEM B Kypce MPEeIyCMOTPEHO BBHINIOJIHEHUE ydalluMuUcs OoJjee
JECSITU JTAOOPATOPHBIX OIBITOB, HATH MPAKTUYECKUX pabOT, B TOM 4YHCIIE OJIHOI, BHIHECEHHOH B
Ka4yeCcTBE JIOMAIIIHEro 3KcrepuMeHTa («BpipaiyBanyue KpucTaiioBy).

ITporpammoii mpexycMOTPEHO U3y4EHNE TEOPETUUECKUX BOIIPOCOB B X0J€ Oeces, JIEKIUN.

B cooTBeTcTBUU € BO3pacTOM NPUMEHSIOTCS pa3sHOOOpa3HbIe (hOPMBbI AeSITETbHOCTH:

Oecena;

urpa;

IpaKTH4eckas padoTa;

HaOII0ACHHE;

KOJIJICKTUBHBIC U HMHAWBUAYAJIbHBIC UCCIICIOBAHMA,

caMOCTOsITeNIbHAs padoTa.

HUtorom IMPOBCACHUA J'Ia60paT0pHI)IX HJIN IMTPAKTUYCCKUX pa60T SIBJIIKOTCSI OTUYETHI C BBIBOJIAMMU,
PUCYHKaMHU. Ha 3agsatusx Kypca ydalmumecs ydaTcsa roBOPUTh, OTCTauBaTb CBOXO TOYKY 3PCHUA,
3a10IaTb TBOPYCCKUC pa6OTBI, OTBE€YATh Ha BOITPOCHI.

Metoas! u npuemsl. [Iporpamma npeaycMarpuBaeT NpUMEHEHUE PA3IMYHBIX METOJOB U IIPUEMOB,
YTO MO3BOJISIET cAeNaTh 00yueHrne 3(h(HEeKTUBHBIM U UHTEPECHBIM:

- CEHCOPHOT0 BocHpusaTus (Jekuuu, npocMotp CJI);

- IpaKkTU4YecKue (IpaKTUIeCKue padoThl);

- KOMMYHUKAaTHBHBIC (TUCKYCCUH, O€CeIb);

KOMOMHHMPOBAHHBIE (CaMOCTOSITEIbHAS pad0Ta yJaIuxcs);

poOJIEeMHBIH (CO3/1aHNE HA YPOKE MPOOIEMHOM CUTYAIIHH ).

@opMbl OpraHu3allid 3aHATHN BHEYPOUHOM JeATEeNbHOCTH «BBemeHue B mpenMer
«XUMUS» OBLUTU COTJIACOBAHBI C POIUTENIAIMU (3aKOHHBIMU MPEACTABUTEISIMH) 00yUYaIOLIUXCS
Ha KJIACCHOM POJHUTENHCKOM COOpaHHU.

4. TemaTHuecKoe ILIAHHPOBAHHE, B TOM YHCJIe ¢ Y4eTOM pafoyeil MporpaMMbl BOCIIHTAHHS
€ YKa3aHHeM K0JIN4ecTBa YacOB, OTBOJUMBbIX HA OCBOEHHE KAK/A0H TeMbl.

LeneBbiMm mpuopuTeToM Ha ypoBHe OOO sBiseTcs co3laHue OJIArONPHUATHBIX YCIOBUU IJIA
MPHOOpPETEHUs NIKOJIbHUKAMHU OTIBITa OCYIIECTBICHUS COLIMATBHO 3HAUUMBIX JEII:

1) K ceMbe Kak IJIaBHOM OTOPE B )KU3HHU YEJIOBEKA M HCTOUHHKY €r0 CYACThS;

2) K Tpyay Kak OCHOBHOMY CIOCOOY MOCTHIKCHHUS JKU3HCHHOTO OJaronojydusi 4eOBeKa, 3aJ0ry
€ro yCIEHIHOTO MPOo(ecCHOHAIBHOTO CAaMOOTIPEIEIICHUS U OLIYIIEHUS! YBEPEHHOCTHU B 3aBTpaITHEM
nHe;

3) K CBOEMY OTEYECTBY, CBOEH Masioil u 00Ol PoguHe Kak MeCTy, B KOTOPOM YEJIOBEK BBIPOC H
MO3HAJI TEPBBIE PAJOCTU M HEYAAud, KOTOpas 3aBellaHa €My MpeAKaMH U KOTOPYK HYKHO
obeperarts;

4) K npupoAe KaKk WCTOYHHKY O>KM3HM Ha 3emile, OCHOBE CaMOro €€ CYIIEeCTBOBAHHS,
HYK/JIaIOILIENCs B 3allIUTE U TOCTOSHHOM BHUMaHUM CO CTOPOHBI YEIOBEKA;

5) Kk MUpY KakK TJIaBHOMY IPUHIMITY YEIOBEYECKOTO OOIIEKHUTH, YCIOBHIO KPEIKOW IPYyXKOBbI,
HaTKMBAHUS OTHOIICHWN C KOJUIEraMH Mo paboTe B OyaylieM U CO3JaHus OJIaromnpusiTHOrO
MUKpPOKJIMMATa B CBOEH COOCTBEHHOH CEMbeE;

6) K 3HAHMSIM KaK MHTEJUICKTYAIbHOMY pecypcy, oOecreuuBaroimeMy Oyayllee ueloBeKa, Kak
pe3ynbTaTy KPOMOTIMBOTO, HO YBJIEKATEIFHOTO y4€OHOTO TPYAA;

7) K KyJIbType KaK JyXOBHOMY OOraTCcTBY OOIIECTBA U BaXKHOMY YCJIOBHIO OIIYIICHHUS YEIIOBEKOM
MOJHOTHI MPOKUBAEMOM JKU3HHU, KOTOPOE HAlOT €My UYTEHUEe, My3bIKa, MCKYCCTBO, Teartp,



TBOPYECKOE CAMOBBIPAKECHHUE;
8) K 370pOBBIO KakK 3aJIOTy JOJIFOM M aKTUBHOM JKM3HU YEJIOBEKAa, €ro0 XOPOIIEro HACTPOCHHUS U
ONITUMHUCTUYHOTO B3IJIsAa HA MUD;

9) K OKpYXKAIOUIMM JIOIIM Kak Oe3yCJIOBHOW M aOCOJIOTHOW ILEHHOCTH, KaK paBHOIPABHBIM
COLIMANBHBIM TIApTHEpaM, C KOTOPBIMH HEOOXOIMMO BBICTpaWBaTh J0OpOKeIaTeiabHbIE U
B3aMMOTIO/JICPKUBAIOIINE OTHOIICHUS, NAIOIINAE YEIIOBEKY PaZoCTh OOLICHHS W IO3BOJISIONINE
n30eraTh YyBCTBA OJIMHOYECTBA;

10) x camuM cebe Kak X03sieBaM CBOCH CyJbOBI, CAMOOTIPEICIISIONIMMCS U CAMOPEaTH3YOIUMCS
JMYHOCTSIM, OTBEYAIOIIUM 33 CBO€ COOCTBEHHOE Oy myIiee.

TemaTnyeckoe MIAaHUPOBAHUE Kypca

B kypce mpenycMOTpeHO NSATh MNPAaKTUYECKUX pPaOOT, OJHA M3 KOTOPHIX BBIHOCHTCS Ha
JOMAITHUM YYEHUYECKUN 3KCIIEPUMEHT.

Bmecre ¢ TemM HeEOOX0AMMO MOJYEPKHYTh, YTO MaTepuaj, IOCBALICHHBIA OTIEIbHBIM
MIPEACTABUTENSAM KJIACCOB HEOPraHUYECKUX BELIECTB, PEKOMEHIYETCSI PACCMOTPETh, HO YK€ B PEKUME
BHEKJIACCHOTO YTEHHUS. OTO IMO3BOJIUT YyYalIMMCSI OIpPENeIUThCs C TEMaTHUKOM cooOuieHuii Ha
3aKIIIOUUTENBHYIO yUYeHHYecKylo KoH(epeHIuio «Knaccudukanus HEOpraHMYECKHUX BEIIEeCTB U HX
IIPEICTaBUTEIN.

Homep
ypoka
XuMHYECKHH | DJIeKTPOHHBIE HeneBblie
Hpu 1 Tema ypoka OcHOBHOe coep:KaHHE YPOKA
JKcnepuMeHT | (uu¢poBbie) NpUOPUTET
He;‘:m oOpa3oBaTeJibHBI | bI
e pecypchl BOCIIMTAHUSA
Tema 1. IIpeomem xumuu u memoowt ee uzyuenus (5 u)
1 Uro uzyuaer Eruner — poauHa XuMuu. . 1. https:/feducont.ru/ 1,6,7,9,10
XUMHUS Amxumus. CoBpemenHas xumus, ee | Komnexknus https://resh.edu.ru/
TIONIOKUTETIBHOE M OTPULIATENIBHOE | Pa3IMYHBIX
3Ha4Y€HHE B JKU3HU COBPEMEHHOTO ¢br3HIecKux
obmiectBa. XUMHSL — HayKa O TEI U3 OJTHOTO
BEIIIECTBAaX, UX CBOMCTBAX U BEILlECTBA
npeBpameHniax. CBoHCTBa (cTrexystHHOIM
BEIIIECTB, KaK OCHOBA MX nabopaTOpHOH
TIPUMEHECHHSI. TIOCY/IBI).
2. Komneknus
«CaoiicTBa
AIIOMUHHUSA
KaK OCHOBa
ero
MPUMEHEHUSD)
2 Wzyqenne https://educont.ru/ 4,7,8,9
TPaBHII https://resh.edu.ru/
TEXHUKH
6e30macHOCTH
3 Hcropus https://educont.ru/ 2,5,6,10
pa3BUTHUSL https://resh.edu.ru/
XUMUH.
Anxumust.
Xumus u
COBpEMEHHOE




00111eCTBO

SIBneHus ¢
BEIIECCTBAMHU
du3nyeckue u
XHMUIYECKHUE
SIBJICHUS

du3ndecKkre CBONCTBA BEIIECTB U
(usndeckue sBICHNS. XUMUICCKUE
peakuuu. [Ipu3HaKKU XUMHYECKUX
peakuuu.

T 1.

Bzaumoneiict
BHE Mpamopa
C COJISTHOU
KHCJIOTOM.

2.
ITomyTHEHME
H3BECTKOBOM
BOJIBIL.

3.
Beimapusanue
pacTtBopa
XJIopua
KaJIbLIUA.

4,
Bzaumopeiict
BHE IIeJ104H (C
dhenondranen
HOM) C
KHUCJIOTOM.

5.
Bzanmonerict
BHE ILETOYH C
pacTBopoM
MEJIHOT'O
KyTmopoca.

6.
Bzaumopnetict
BHC
TUIPOKCHIA
memu (II) ¢
KHCJIOTOM

https://educont.ru/
https://resh.edu.ru/

1,4,7,8,9

Habmronenuve u
9KCIIEPUMEHT

Haomronenue. 'nnoresza u
sKkcriepuMeHT. CTpoeHHeE IIaMeHN.
DuUKCUPOBaHUE PE3YIbTATOB
JKCIEPUMEHTa

J. 1.
N3yuenue
IIaMEHH
CBEYH.

2. Ctpoenue
CIIUPTOBKH.
3. Uzyuennue
IUIaMEHH
CIIUPTOBKH

https://educont.ru/
https://resh.edu.ru/

1,2,3,5,10

[IpakTrdeckas pabota 1. 3HAKOMCTBO ¢ J1aOOpPaTOPHBIM
obopynoBanuem. [IpaBrina TexHUKH O€30MACHOCTH TIPH paboTe B
XUMHYECKOM KaOmHeTe (JlabopaTopwn)

7,8,9

[pakTrdeckas pabdota 2. HaOmoeHne 3a TOpSIIIei CBeUO0i

14,7,

Tema 2. Cmpoenue eewyecme u ux azpecamuvle cocmosnnusn (2 u)

CrpoeHue
BEIIECTBA.
XuMHUYECKHE
SIEMEHTEI.
IIpocteie u
CIIO)KHBIC

AToMbI 1 MOTeKyIIBI. Jnddy3us.
BpoyHoBcKkoe nBUKEHUE.
OCHOBHBIE ITOIIOKEHHS aTOMHO-
MOJIEKYJISIPHOTO YUEHHS.
BemecTBa MONeKyIsipHOTO 1
HEMOJIEKYJISIPHOTO CTPOCHHS

JI. 1.
N3yuenne

b bysum
Jle3010paHTa B

BO3JyXE.
2.

https://educont.ru/
https://resh.edu.ru/

1,4,7,8,9




BCIICCTBA.

PactBopenue
caxapaB
BOJIE.

3. Auddy3us
HOHOB
NepMaHTaHaT
aKanus B
BOJTHOM
pacTBope

XuMHUecKne
3HAKU U
XUMUYECKU

e

(bopMyIIBI

https://educont.ru/
https://resh.edu.ru/

2,5,6,1

10

OTHOcUTEIbHAS
aToMHas U
MOJICKYJIIpHA
smacca

https://educont.ru/
https://resh.edu.ru/

1,4,7,9

11

ArperaTHble
COCTOSIHUS
BEILECTB

I"a3bl, 0COOEHHOCTH UX CTPOCHUS
U cBoiicTBa. JKunkoctu,
0COOCHHOCTHU MX CTPOSHHS U
cBoiicrBa. Konngencauus u
Kpuctamusanus. Teepabie
BenecTBa. Kpucrannuaeckue
peuietku. AMopdHbIe BelecTsa.
BzanmMHbIe Iepexo/sl MexIy
Pa3IMYHBIMH arperaTHbIMH
COCTOSIHUSIMH BEIIECTB

JI. 1.
IIposepka
npubopa st
MOJTyYEHUS
rasa Ha
FepMeTI/I‘{HOCT
b.

. 1.
Ilepexonpl
BOJIBI B
Pas3IMIHbIX
arperatHbIX
COCTOSTHUSIX.
2. Monenu
KPHCTAJLTNYEC
KHX PEIIETOK
ajaMasa u
rpadura.

3. Komneknus
aMOp¢HBIX
BEIIECTB U
MaTepHaJIOB U
W30 U3
HUX

https://educont.ru/
https://resh.edu.ru/

2,5,6,10

Tema 3. Cmecu seugecms, ux cocmae u cnocoowt pazoenenus (10 u)

12

YucTtele BelecTna
1 CMECH

CMecu TOMOTeHHBIE 1
rereporenHsie. [Ipuponneie
CMECH: BO3AYX, IPUPOJIHBIN ra3,
HedTh. TBEpIBIC, KUIKHE,
ra3o00pa3Hble CMECH B TIPHPOJIE U
B OBITY

L

Konmnekmnus
Mpamopa
pa3IIMIHBIX
MECTOPOXKICH
HH.

2. Komnekus
TIPUPOIHBIX U
OBITOBBIX
cMmecei
Pa3IHIHBIX
arperaTHhIX
COCTOSIHUH

https://educont.ru/
https://resh.edu.ru/

2,5,6,10




(npuponHbIe 1
OBITOBBIE
PacTBOpHI,
cpeacTBa
OBITOBOM
XAMMH U
TUTHEHBI).

3. Komnekuus
CTEKOI U
CILTaBOB

13

O0beMHast 1o
KOMITOHEHTAa
ra3oBOH cMecH

OObeMHast oSl KOMITOHEHTa
ra3oBOil cMeCH U pacyeThl ¢
UCIIOJIb30BAHUEM ITOT'O TTOHSTHS

A1
Huarpamma
cocTaBa

BO3JlyXa

https://educont.ru/
https://resh.edu.ru/

1,4,7,8,9

14

MaccoBas nojs
PacTBOPEHHOTO
BEILECTBA

PaCTBOpBI, PacCTBOPUTEIIb U
PaCTBOPCHHOC BCUICCTBO.
IlonsTue o KOHIICHTpAalun
PAaCTBOPCHHOI'O BEUICCTBA.
MaccoBas goms PaCTBOPCHHOT'O
BCHICCTBA U paCy€ThI C
HCIIOJIb30BAHUEM OTOI'O IIOHATHUA.

1.

AnTtedHbie 1
MUILEBBIE
PacTBOpHI ¢
yKa3aHHEM HX
cocTraBa
(3HaKOMCTBO ¢
STUKETKaMH)

https://educont.ru/
https://resh.edu.ru/

2,5,6,10

15

MaccoBas 10is
npuMecen

TexHudyeckuii oOpaselr BelecTna.

[Tpumecu. MaccoBas 1onst
IIPUMECEH U PacUeThl C
UCII0JIb30BaHUEM ITOr'0 MOHSATHS

. 1. O6pa3ipt
XUMHNYCCKHUX
Iperaparos ¢
yKa3aHHeM
CTENEHH MX
YHCTOTHI
(MapkupoBKa)

https://educont.ru/
https://resh.edu.ru/

1,4,7,8,9

16

Paznenenue
cMmeceit

Oumncrka BemecTs. Paznenenne
CMecCeil MPOCEUBAHUEM,
¢uoTarueil, HaMarHUYMBaHHUEM,
OTCTaMBaHUEM H JIeKaHTaIHeH,
LEHTPU(PYTUPOBAHUEM U
¢dbunbTpOBaHUEM

. 1.
[IpocenBanue
MYKH.

2. Paznienenne
cMecH
TMOPOIIIKOB
JKenesa u
cephl.

3. Pa3niennenue
CMECH C
ITOMOIIIBIO
IEIUTEIbHOMN
BOPOHKH.

4,
Henrpudyrup
OBaHMHE.

5.
OuIbTPOBAHU
e.

6. Komneknus
¢ueTpOB
OBITOBOIO U
CIENHAIBHOIO
Ha3HAYEHUS.

https://educont.ru/
https://resh.edu.ru/

5,6,

17

[Ipaktiueckas padora 3. [IpuroroBieHue pacTBopa ¢ 3aJaHHOH

2,5,6,10




MaccoBOH J0Jei PAaCTBOPCHHOI'O BEIICCTBA

- [pakriueckas padora 4. BelpamyBanne KpUCTaIIOB (JIOMaIIHAN 1,4,7,89
18 SKCIICPUMEHT).
19 [pakTryeckas padora 5. OuncTka MOBapSHHON COTA 2,5,6,10
20 [ToBTOpeHue 1 00001IIEHNE TEMBI, pellICHHE 3a7a4 U yIpaKHEHUH. 1,4,7,8,9
21 [ToBTOpEeHUEe U 00OOIICHNE TEMBI, PEIICHUE 33a]1a9 U YITPAYKHCHUN 2,5,6,10
Tema 4. Cmpoenue Ilepuoouueckoii cucmemot u amoma (6 u)
22 Crpoenne https://educont.ru/ 2,5,6,10
ITepuoanueckoit https://resh.edu.ru/
CHCTEMBI
23 Crpoenue atomMa. | 3HAKU XUMUYECKHX DJIEMEHTOB. https://educont.ru/ 1,4,7,8,9
Snpo. Iporonst u | Crpykrypa Tadmuust J1. W. https://resh.edu.ru/
HEUTPOHBHI. MenzeneeBa: nepros! (OoNbIINE
W3oTonst Y MaJible) U TpyIbI (TJaBHas |
no0oYHast HOATPYIIIIBI).
CewmeticTBa s5eMeHTOB 1A, IIA,
VIIA u VIIIA rpynm.
Nudopmanus, KOTOpyro HECyT
XUMHYECKHE 3HAKH ¥ XUMHUYECKast
dbopmyna
24 Onektponsl. Mx https://educont.ru/ 2,5,6,10
OJIOKEHUE B https://resh.edu.ru/
aTome
25 Honsl, ux https://educont.ru/ 1,4,7,8,9
06pa3oBaHI/Ie_ https://resh.edu.ru/
Omnpenenenue
CTPOCHUS aToMa
o
NIEPUOANYECKON
cucTeMe
26 BanenrHoctb https://educont.ru/ 2,5,6,10
BLICIIAS U https://resh.edu.ru/
HU3ILas.
Omnpenenenne
BaJICHTHOCTH TIO
NIEPUOINYECKON
cucTeMe
27 CocraBiieHue https://educont.ru/ 1,4,7,8,9
(bopmyBerecTBa https://resh.edu.ru/
10 BaJICHTHOCTH
Tema 5. Ipocmote sewecmea (2 u)
28 Meraiuisl Bek MeHbIi, OpOH30BBIH, .1 https://educont.ru/ 2,5,6,10
skene3nbiid. CiuiaBel. 3HaYeHHE Komnekuus https://resh.edu.ru/
METAJJIOB U CILIABOB. n3zaenuit u
®dusnyecKre CBONCTBA METAIOB | PENPOAYKLUI
W3JIENUN U3
METaJUIOB U
CILJIABOB
29 Hewmerambt Hewmerannsl — npocTsie .1 https:/feducont.ru/ 1,4,7,8,9

BEIICCTBA: ra3bl, )KUJIKOCTb 1

Iony4yenue

https://resh.edu.ru/




TBepAble. Kucinopoa u 030H U ux
MPUMEHEHNE HA OCHOBE CBOWCTB.
CpaBHEHUE CBOMCTB METAILJIOB U

030Ha.
2.
PacnosnaBann

HEMETaJLJIOB € KHcopoyia
Tema 6. Cnoacnvle seugecmea (6 u)

30 Oxkcuipl OKcuipl, UX COCTaB M Ha3BaHMS. J. 1. Mogenu https://educont.ru/ 2,5,6
OKcubl MOJIEKYIISIPHOTO U MOJIEKYJT WU https://resh.edu.ru/
HEMOJICKYJISIPHOTO CTPOCHHS KPHUCTAJLTHYCC

KHX PEIIETOK
OKCHJIOB
MOJICKYJISIPHOT
ou
HEMOJICKYJISP
HOT'O
CTPOCHUS

31 Kucnotsr CocraB kucior. BajieHTHOCTB JI. 1. https://educont.ru/ 7,8,9
KHUCIIOTHOTO OCTaTKa. Nsmenenue https://resh.edu.ru/
Knaccuduxkarys KUCIoT mo OKPACKH
OCHOBHOCTH, HAJIMYUIO HHIUKATOPOB
KUCJIOPO/Ia B COCTABE MOJICKYJIBI B KHCJIOTHOM
u pactBopuMocTH. Tabnuna cpere.

PacTBOPUMOCTH KHCIIOT B BOJIE. J1. 1. O6pa3ipr

I/IH]IHKaTOpr 1 U3BMCHCHHEC UX OpPraHn4CCKuX

OKpAacKH B KHUCIIOTHO#H cpejie. u

Kucnorsl oprannieckue u MUHEPAIbHBIX

HEeOopraHu4YecKue KHUCIIOT.
2. TernoBoit
addekr npu
pa36aBieHUN
CEpHOI
KHCIIOTHI.
3.
OOyrnuBanue
CEpHOI
KHCII0TOM
Oymaru u
caxapa

32 OcHOBaHus CocraB OCHOBaHUIA. JL 1. https://educont.ru/ 2,5,6,10
T'uapoxcorpymma u ee N3menenne https://resh.edu.ru/
BajieHTHOCTh. COCTaBJIeHHE OKpacKu
(hopMyn ocHOBaHHIA 110 WH/IUKATOPOB
BaJICHTHOCTH MeETaJlja. B IICJIIOYHOM
Knaccudukarms ocHOBaHHIA O cpene.

MIPU3HAKY PACTBOPHMOCTH. .1
M3menenne okpacku nHANKaTopa | TernoBble

B ILIEJIOYHOM Ccpefie

3 dexTs! Ipu
pacTBopeHHH
LIEI04Y €l B
BOJIC.

2.
ITomyTHEHHE
H3BECTKOBOM
BOZBI IPU
B3aHUMOCICTB




uu ¢
YTIIEKUCITBIM
ra3om.

3. [Momyuenne
OKpaIIeHHBIX
HepacTBOPUM
BIX
OCHOBAHUH.

33

Comnu

CocraB coneit. CoctaBineHue
(dhopMyI corei KHCITOPOTHBIX.
kucior. HazBanwue comei.
Knaccudukarus comneit mo
MPU3HAKY PACTBOPUMOCTH.

. 1. OGpa3ist
TPUPOTHBIX
MUHEPAJIOB
TOPHBIX
TopoI,
COJICPIKAIITIX
rajauT u
KaJIbIIUT.

2. Komnekiys
Pa3HOBUIHOCT
el KaJIbI[uTa
— pa3IMYHbBIX
BH/IOB M€a,
Mpamopa,
M3BECTHSKA.
3. Konmnekius
OHOIOrMYECKH
X 00BEKTOB,
COZIepIKaIIUX
KapOoHaT
KaJTbLIUS.

https://educont.ru/
https://resh.edu.ru/

1,4,7,8,9

34

Knaccudukanms
HEOPTaHUYECKUX
BEILECTB

O600111eH1E U TIOBTOPEHUE
CBEJCHUI O BEILECTBAX 10 KypCy
7-ro Ki1acca

https://educont.ru/
https://resh.edu.ru/

2,5,6,10
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