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1. [losgicHuTEILHAA 3aIUCKA

Pabouas nporpamma (nanee [Iporpamma) mo «Xumum» aapecoBaHa OOYYAIOUIUMCS C TSKEIBIMU
Hapymenusmu peur (namee THP) (Bapuant 5.2) mus 8-9 (10) kimaccoB, mosydaronimM OCHOBHOE o0Iiee
oOpa3oBaHmue.

[IponourupoBanHsie cpoku 0oydenus (10 kaacc) npeaycMaTpuBaroTCs g 00y4Yaronuxcs, y KOTo-
PBIX MMEETCS BBIpaXEHHas Ae(PUIMUTAPHOCTH PEYEBOTO PA3BUTHSA, KOMMYHUKATHBHBIX HABBIKOB WIIH/U
KOTHUTHUBHBIX (DyHKUHUH, yTO TpeOyeT AajbHEHIIel opraHiu3aui KOPPEKIIMOHHO-Pa3BUBAIOIIEr0 00yye-
HUS U peai3alii KOPPEKIIMOHHO-PAa3BUBAIOIINX KYPCOB.

[IporpamMma paszpaborana Ha ocHoBe DenepaabHOr0 rocyaapcTBEHHOr0 00pa30BaTEIbHOIO CTaH-
napTa oCHOBHOTO oOmero obpazoanus ot 31.05.2021r. Ne287, denepanbHOil 00pa3oBaTeIbHONM MPO-
rpaMMbl OCHOBHOTO o0miero ooOpaszoBaHus (yTBepkleHa mpuka3oM Munnpocsemenus Poccun ot
18.05.2023 mox Ne 370), @eaepanpbHON aganTUPOBAHHONH 00pa30BaTENBHONM MPOTPAMMBI OCHOBHOTO 00-
miero o0pa3zoBaHus sl 00y4arOIIMXCs ¢ OFPaHUYCHHBIMI BO3MOKHOCTSIMU 3/10pOBbs (YTBEpIKJIeHA MPH-
kazom Musnnpocsenienus: Poccun ot 24.11.2022 nmox Ne 1025), dexnepanbHoii paboueii mporpaMmmel 1o
yaeOHOMY mpenMeTy «XuMus» (6a30BbIi YPOBEHB), paboueli mporpaMMbl BOCITUTAHUSI.

Conepxanue IIporpammbl HampaBiaeHO Ha (OPMHUPOBAHUE E€CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH
yyaluxcs U OpraHu3aliio U3Y4YEHUs XUMUU Ha AEATEeIbHOCTHON OCHOBE. B Hell yuMThIBaIOTCS BO3MOXK-
HocTH mpenMera B peanusauuu tpedoBanuit GI'OC OOO k muaHUpyeMbIM JIMYHOCTHBIM U METarpe/I-
METHBIM pe3yJIbTaTaM 00Y4YEHMs, a TAKXKE MEKIIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YUEOHBIX Ipe/-
METOB Ha YPOBHE OCHOBHOI'O 00LIEro 00pa3oBaHus

B nporpaMme onpenensoTcsi OCHOBHBIC LI U3yYeHHUS XMMHUW Ha YPOBHE OCHOBHOTO OOIIEro 00-
pa3oBaHus, IIAHUPYEMbIE PE3YJIbTAThl OCBOCHMS Kypca XMMHU. JINYHOCTHBIE, METAIPEAMETHBIE, IPEI-
METHBIC (Ha 0a30BOM ypOBHE).

IIporpamma ycTaHaBiIMBaeT paclpesieleHne yueOHOro MaTepuaia 1o rojgam oOydyeHus (1o Kiac-
cam), IpejajaraeT nocjaea0BaTelbHOCTh U3YUYE€HUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEAMETHOIO
CoZlepKaHusl M y4€Te BO3PACTHBIX OCOOEHHOCTEW ydaluxcs, a TakKe TeMaTHYeCKOe IUIAHUPOBAHUE C
YKa3aHHEM KOJIMYECTBA YAaCOB HA M3YYEHHME KAKJOM TEMbl U XapaKTEPUCTUKOM y4yeOHOH NeATeIbHOCTH
ydaluxcs, peaau3yeMoi Ipu U3yYEHUH ITHX TEM.

®opma nposeeHHs YUeOHbIX 3aHATHI: OUYHAsA, ypPOUHAasl, IUCTAaHIIMOHHAS, JJIEKTPOHHASL.

YueOHO-MeToAuYEeCKUH KOMILTeKe: yueOHUKH «Xumus» ais 8-9 knaccos (PI'OC), u3narenbcTBo
000 «/lpoda»; AO «M3narensctBo I[IpocBemenney: I'abpuensu O. C., OctpoymoB U. I'., Cnankos C.
A. Xumusi: 8-if kiacc: 6a30BbIi ypoBeHb, ['abpuensH O. C., Octpoymos U. I'., Cnagkos C. A. Xumus: 9-
i Ky1acc: 6a30BbIN YPOBEHb.

IlenHOCTHBIC OPHEHTHPBI B 00y4eHHH y4eOHOMY npeaMery « Xumusp» odyqaromuxcs ¢ THP:

[Iporpamma cooTBeTcTBYeT TpeOOBaHMSIM (eAepaTbHOrO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO
cragzaapta oT 31.05.2021r. Ne287, packpbiBas U IeTaIN3UPYsl CIELHUAIBHBIE YCIOBUSA U MOAXOABI K Opra-
HU3AIUU JesTenbHOCTH oOyuwatomuxcss ¢ THP, nHampaBrneHHON Ha TPUCBOEHWHM HWMHU KYJIbTYPHO-
HCTOPUYECKOTIO OOIIECTBEHHOTO OMbITa, CUCTEMBI LIEHHOCTEH, BKJIIOYas BOCIIUTAHUE OTBETCTBEHHOW aK-
THUBHOW I'Pa’KTaHCKOW IMO3UIMH, OPUEHTUPOBAHHON HA COXPAHEHHE, CO3UIaHNE U COTPYIHHYECTBO.

Ienn u 3aga4n u3yd4eHusi yaeOHOro npeamera « XuMus»:

K nanpaBneHuio nepBOCTENEHHONW 3HAYMMOCTU MPHU peaJu3aluu 00pa30BaTENbHBIX (PYHKIMH
npeaMera «XUMHs» TPaAULMOHHO OTHOCAT (POPMHUPOBAHUE 3HAHUII OCHOB XMMHUYECKOM HAayKH Kak 00-
JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON JESTEIbHOCTH YelIOBEeKa U KaK OJHOI0 U3 KOMIIO-
HEHTOB MUPOBOM KyJbTYpbI. 3a7aya IpeaMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUH
— BaXXHeWIMX (DaKTOB, MOHITUI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUH, TOCTYIHBIX 00001IEHNI MU-
POBO33pPEHUECKOT0 XapaKTepa, sI3bIka HAyKH, 3HAHUM O HayYHBIX METO/AaX U3YUYEHHUsl BELIECTB U XUMUYE-
CKUX peakiui, a Takke B ()OPMHUPOBAHUM U PA3BUTHU YMEHUN M CIIOCOOOB JESATENbHOCTH, CBA3AHHBIX C
IUTAHUPOBAHUEM, HAOIIOACHUEM U TMPOBEACHUEM XHMHUYECKOTO SKCIEPUMEHTa, COOJIOJAEHUEM IpaBHII
0e30macHOT0 00paIeHUs C BEIIECTBAMH B TOBCEHEBHOMN JKH3HHU.

Hapsiny ¢ aTum nienu u3ydyeHus npeaMeTa B MPOorpaMMe YTOYHEHBI M CKOPPEKTUPOBAHbBI C Y4ETOM
HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOTrO 00Iiero oopazoBanus. CerojHs B 00pa3oBaHUU 0CO0O 3Ha-
YUMOM NpU3HAETCS HANpaBJIEHHOCTh OOYyUeHMsI Ha pa3BUTHE U CAMOPA3BUTHE JTMYHOCTH, (OPMHUPOBAHUE



e€ MHTEeIIeKTa M 001el KynpTypsl. OOydueHHe YMEHHIO YUUTHCS U MPOJOKATh CBOE 0Opa3oBaHHUE caMo-
CTOSITEJIBHO CTAHOBUTCS OJHOU M3 BaKHEHIINX (DYHKIMI YIeOHBIX TPEIMETOB.

B cBsI3U ¢ 3TUM NpH U3YYEHUH MpeIMETa B OCHOBHOH IIKOJIE JOMHUHMPYIOIIee 3HaYeHNE IPHOOpenu
TaKue LeIH, KakK:

- (OpMHpOBAHNE HMHTEIJICKTYAIBHO Pa3BUTOM JUYHOCTH, TOTOBOM K caMOOOpa30BaHUIO, COTPY-
HUYECTBY, CAMOCTOSATEIbHOMY NPUHSTHUIO PEIIEHUH, CIOCOOHON aJanTupoBaThCs K ObICTPO MEHSIOIIUM-
Csl YCIIOBUSIM JKU3HU;

- HaIlpaBJIEHHOCTb OOYYEHHUs Ha CHUCTEMAaTHYECKOe MPHOOLICHHE YYaIHUXCs K CaMOCTOSTEbHOU
MO3HABATEIBHON AEATENbHOCTH, HAYYHBIM METO/IaM MO3HAHUS, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE
CIIOCOOHOCTEN K XUMMH;

- obecrieueHne yCIIOBUH, CIIOCOOCTBYIOMIMX MPUOOPETECHUIO OO0YYarONMIMMHUCS OMBITa Pa3HOOOpas-
HOMW J1€ATEeJIbHOCTH, IO3HAHUS U CaMOIIO3HAHMSI, KJIFOUYEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLUH), UMEIO-
[IUX YHUBEPCAIbHOE 3HAYECHHUE JUISI PA3IMYHBIX BUIOB JIEATEIBHOCTH;

- (hopmupoBaHue ymMeHUN OOBSICHATH U OLEHUBAThH SBJICHUS OKPYKAIOIIEr0 MHpa Ha OCHOBaHWUHU
3HaHUI M OIBITA, NOJYYECHHBIXIIPU H3YYCHUN XUMHH;

- (hopMHUpOBaHHE Y 00YUAIOIUXCA TYMAHUCTUUECKUX OTHOLIEHUH, TOHUMAHUS LIEHHOCTH XUMUYe-
CKUX 3HAHHH JJIS1 BEIPAOOTKU SKOJIOTUYECKH 1eJIECO00PA3HOT0 MOBEIECHUS B OBITY U TPYAOBOW JEATEINb-
HOCTH B LIEJISIX COXPAHEHUS CBOETO 370POBbsS M OKPYKAIOLIEH IPUPOIHOI Cpeabl;

- pa3BUTHE MOTHUBALMU K O0YYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO U CAMOBOCIIMUTAHHUIO HA OC-
HOBE YCBOEHHUS OOIIEYENIOBEYECKUX ILIEHHOCTEH, TOTOBHOCTM K OCO3HaHHOMY BbIOOpY mnpoduis u
HAIPaBJICHHOCTH JAJIbHEHIIIEro 00ydeHHs.

OO0masi xapakTepuCTHKA Y4e0HOro nmpeaMera « XuMHUshH»:

Bkiag yueOHoro npeamera «XuMus» B TOCTHKEHHE II€JIe OCHOBHOTO 00IIero o0pazoBaHus 00y-
CJIOBJIEH BO MHOTOM 3Hau€HHEM XUMHUYECKOW HAyKM B IIO3HAaHUU 3aKOHOB IPHUPOJbI, B pPa3BUTUHU
MIPOU3BOIUTENLHBIX CHJI OOIIIECTBA M CO3/TaHUU HOBOW 0a3bl MaTepPHAIbHON KYIbTYPHI.

XUMHsI KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK paclpoCTpaHuiIa CBOE BIMSHUE Ha Bce 001acTH
YeJI0BEYECKOTO CYIIECTBOBAHUS, 3ajlajla HOBOE BUICHUE MUPA, CTaJla HEOTHEMIIEMBIM KOMIIOHEHTOM MH-
POBOI1 KyJIbTYpPbI, HEOOXOMMBIM YCJIIOBHUEM KU3HU OOIIECTBA: 3HAHUE XUMHHU CIYKUT OCHOBOHU 1151 hop-
MUpPOBaHHUS MHPOBO33PEHHS YEJOBEKA, €ro MPEICTaBICHUI O MaTepHaIbHOM €IHMHCTBE MHUPA; BAKHYIO
poJb urparoT GopMupyemble XUMUEH MPEICTaBICHUs O B3aUMOIIPEBPAIICHUAX YHEPTUU U 00 3BOJIIOLMU
BEIIECTB B MIPHUPO/IC; COBPEMEHHAsI XUMUS HAIPaBJICHA HA pelIeHUe TII00ATBHBIX MPOOJIEM YCTOHYHUBOTO
Pa3BUTHSI YEIOBEUYECTBA — ChIPbEBOI, SHEPreTUYECKOM, MUILEBON U HKOJIOTHYECKOM Oe30macHoCTH, Ipo-
0JieM 31paBOOXpaHEHHUS.

B ycnoBusix Bo3pacraromiero 3Ha4eHUss XUMHUHU B KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XUMHAYECKOro 00pa3oBaHus. B 1urane conumanu3anuy OHO SBISIETCS OJHUM M3 YCIOBHU (popMupoBaHUS
MHTEJUIEKTAa JINYHOCTU U TAPMOHUYHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY YeJIOBEKY XMMHUYECKHE 3HAHUsI HEOOXOIMMBI JUIsl TPUOOpEeTEeHUs! O0IIEKYIbTYPHO-
IO YpOBHS, MO3BOJISIOLIETO YBEPEHHO TPYAMTHCSA B COLIMYME M OTBETCTBEHHO Y4acCTBOBATh B MHOT000-
pa3HOM JXKM3HU 00IIEeCTBa, U OCO3HAHUS BaXKHOCTH Pa3yMHOTO OTHOIIEHHS K CBOEMY 30POBBIO H 3]10-
POBBIO JIPYTHX, K OKpYXarollel NpUpoAHOI cpene, IIs TPaMOTHOTO MOBEACHUS MPU HCIHOJB30BaHUU
Pa3IMYHBIX MAaTEPHAJIOB U XUMUYECKHX BEUIECTB B TIOBCETHEBHOM KHU3HH.

Xumuueckoe 00pa3oBaHUE B OCHOBHOW IIKOJIE SBIIs€TCS 0a30BBIM MO OTHOLIEHHUIO K CHCTEME 00-
IET0 XUMHYECKOro oOpa3oBaHus. [103TOMy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO pEalU3yeT MpHCY-
mye odIeMy XMMUYECKOMY 00pa30BaHMIO KIFOUEBbIE LIEHHOCTH, KOTOPbIE OTPaXkaloT roCy1apCTBEHHbIE,
OOIIECTBEHHbIE U MHAMBHyaJIbHbIE MOTPEOHOCTU. DTUM OIpEAENsSeTCsl CYIIHOCTh OOILIed cTpaTeruu
00y4eHHUs, BOCIIUTAHUS U Pa3BUTHUS 00YUYaAIOLIMXCS CPEICTBAMH YUE€OHOT0 npeMeTa « XUMHUs».

N3yuenne npenmera:

1) cmocoOcTBYeET peanu3aiii BO3SMOKHOCTEN JUIsl CaMOpa3BUTHUS U (POPMUPOBAHUS KYJIbTYPHI JIH Y-
HOCTH, €€ 00IIel 1 PyHKITMOHATBHOU IPAMOTHOCTH;

2) BHOCHT BKJIaJ B ()OPMHPOBAHNE MBIIIEHHUS] K TBOPYECKHX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB
UX CaMOCTOSITEIIbHON y4eOHOH e TeTbHOCTH, SKCIIEPUMEHTATBHBIX U HCCIIEIOBATEIbCKAX YMEHHH, He-
00XOJMMBIX KakK B IOBCETHEBHOM JKHU3HU, TaK U B MPO(eCCHOHAIBHON e TeNbHOCTH;

3) 3HAaKOMUT €O crenn(UKON HAYIHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBHI IIEJIOCTHOTO B3I HA
€IMHCTBO TPHPOJBI M YEJIOBEKa, SBIAETCS OTBETCTBEHHBIM JTalloM B (OPMUPOBAHUU €CTECTBEH-
HO-HAYYHOH IPaMOTHOCTH TIOJJPOCTKOB;



4) crocoOCcTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHHIM, K
MIPHUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTHYECKOE 00pa30BaHKE HIKOJIbHUKOB.

HasBannple HanpaBlieHUs: B 00yYECHUN XUMHUU 00ECTICUYMBAIOTCS CIICIU(BUKON COIep KaHUS TTpeaMe-
Ta, KOTOPBIN ABIISETCS MEAArOTHYeCKH alaliTHPOBAHHBIM OTpaskeHHEM 0a30BOM HayKH XMMHH Ha OMpese-
JIEHHOM J3Tarne €€ pa3BUTHsL.

Kypc xuMuu OCHOBHOHM HIKOJIbI OPUEHTHPOBAH Ha OCBOEHUE OOY4YalOIIMMUCS OCHOB HEOpraHuye-
CKOW XMMHUHU M HEKOTOPBIX TOHSATHI U CBEICHH 00 OTAETBHBIX 00BEKTaX OPraHMUECKOW XMMUH.

Crtpykrypa comepxaHusi mpeaMera choOpMHUpPOBaHA Ha OCHOBE CHCTEMHOIO MOJAXO0Jla K ero u3yue-
Huto. CozepkaHue CKIIAbIBAETCS U3 CUCTEMbI MOHATHM O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI
MOHATHM 0 XUMHUYECKOU peakiuu. O6e 3TU CUCTEMBI CTPYKTYPHO OPraHU30BaHbI MO MPUHIIUITY MOCIIEO0-
BAaTEJILHOTO PA3BUTUS 3HAHUNA HA OCHOBE TEOPETUYECKUX IPEIACTABICHUN PAa3HOTO YPOBHS: aTOM-
HO-MOJIEKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCEr0 €CTECTBO3HaHMUs, ypoBHs llepuonnueckoro 3akona /1. .
MenzeneeBa Kak OCHOBHOTO 3aKOHA XHUMUH, YYEHHUSI O CTPOCHHHM aTOMA U XMMUYECKOW CBSI3H, ITPEACTAB-
JIeHUI 00 3JIEKTPOIUTHUECKON TUCCOLMALUU BEIIECTB B pacTBopax. TeopeTnyeckue 3HaHHs paccMarpu-
BalOTCS HA OCHOBE AMITUPHUYECKHU MOTYICHHBIX ¥ OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIICOBATEILHO
OT OJJHOTO YPOBHS K IPYrOMY, BBIMONHSSA (YHKINUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOWUCTB, CTPOCHUS
Y BO3MOXHOCTEH IMPAKTUYECKOT0 TPUMEHEHUS U MMOJYYEHUS U3Y4aeMbIX BELIECTB.

Takas opranuzanus colep:kaHus Kypca CocoOCTBYET MPEICTAaBICHUI0 XUMUYECKOW COCTaBIIsIO-
1iel Hay4yHOU KapTHUHBI MHUpa B JIOTUKE €€ CUCTEMHON IpUpoJbl. TeM caMbIM 00ecrieunBaeTcs BO3MOXK-
HOCTh (POPMUPOBAHUS Y OOyYAIOUINXCSA IEHHOCTHOTO OTHOILICHHS K HayYHOMY 3HAaHHMIO U METOJaMm Io-
3HaHUs B Hayke. BaxkHO Takke 3aMETUTh, UTO OCBOCHUE COJIEPKAHUS KypCa MPOUCXOUT C IMPUBJICUECHU-
€M 3HAaHMI U3 paHee U3YUYEeHHBbIX KypcoB: «OKpyxarowmuidi Mup», «buonorusa. 5S—7 kinacce» u «duzuka. 7
KJIacC».

OcHOBHBIE MOAXO0BI K peajiM3alum Kypca

OO6yuaromuecst ¢ THKETBIMU HAPYIICHUSIMUA PEUM U3-32 OCOOCHHOCTEH CBOET0 PEeueBOro, Mo3HaBa-
TEJIBHOTO U JIMYHOCTHOTO PAa3BUTHUSI HYKIAIOTCS B CYIIECTBEHHOM aalTalluyi MPOrpaMMbl IO XUMHUH.

OcBoeHue yueOHOTO MaTepuaia BeaeTcs TudGepeHIMPOBAHHO ¢ BKIIOYCHHEM 3JIEMEHTOB KOPPEK-
LMOHHO-Pa3BUBAIOIINX TEXHOJIOTUMN, OCHOBAHHBIX HA MPUHLMIIAX YCUJICHUS NPAKTUYECKOM HampaBlieH-
HOCTH M3y4aeMOro MaTepHuasia; Ornopbl Ha >KU3HEHHBIN OMBIT 00YYAIONINXCS; OPUEHTAIIUU HAa BHYTPEHHUE
CBA3U B COJIEPKAHUU U3YyUaeMOro MaTepHalla KaKk B paMKax OJHOIO MPEaMETa, TaK U MEXIY IIPeIMETaMHU;
HEOOXOMMOCTH M JIOCTATOYHOCTH B ONpeAeTeHHH 00bhEMa M3ydaeMOro MaTrepuaia; BBEACHHUS B COJEP-
KaHHe y4eOHBIX MPOrpaMM KOPPEKLIHMOHHBIX 3a/laHui, MPEeAyCMATPUBAIOIIMX aKTHBHU3AIMIO MO3HABa-
TEJIbHOM e TEIbHOCTH.

OcHoBHast (hopMa opraHuzanuy y4eOHOTO 3aHATUS: YPOK. VICTONb3YyIOTCS HHAWBUIYaTbHBIE, TPYTI-
MOBbIE, MHANBUAYATbLHO-TPYNIOBBIC, (DpOHTANBHBIC BHABI padb0Thl. OCHOBHBIM THIIOM YPOKa SIBIISETCSA
KOMOMHHPOBaHHBIH.

KoppeknuonHo-pa3BuBamomas HANpaBJeHHOCTb Y4e0HOro npeaMera « XHMHsD» 10CTUTAETCHA
3a cyer:

- Pa3BUTHS PEUYEMBICIUTEIBLHON ACSATEIbHOCTH B MPOILIECCE YCTAHOBJICHUS JIOTUYECKUX BHYTPHU- U
MEXIMPEIMETHBIX CBSI3€H, OBJAJIEHUS YMEHHSIMH CpaBHHMBATh, HaONI0AaTh, 00001IaTh, aHAIU3HPOBATD,
JIeaTh BBIBOJBI, IPUMEHATh XUMHUECKUE 3HAHUS JJIsi OOBSICHEHHs] CBOMCTB SIBJICHHI W BEIECTB, YCTa-
HOBJICHMS CBSI3U IPOLIECCOB U SIBJICHUM;

- MPUBJICYEHUS MEKIUCIUIUIMHAPHBIX CBA3€H, MHTEHCUBHOTO MHTEJUIEKTYaJIbHOTO PA3BUTHUS CpE-
CTBaMH XMMHUU Ha MaTepHale, OTBEYArOIIeM OCOOEHHOCTSAM U BO3MOKHOCTSIM 00YJarOIINXCS;

- aKTUBHOTO HCTIOJIb30BaHUsI COBMECTHBIX C yuuTesaeM GopM paboThl (Hampumep, 3a1adu, Tpeoyro-
M€ MPUMEHEHHSI CJIOKHBIX MaTeMAaTUYECKUX BBIYMCICHUN U (pOpMyI1, 1O TeMaM PEelaloTcsl B Kilacce C
MTOMOUIBIO YUUTENs);

- (bopmupoBaHUs, pacuIMpeHHs] U KOOPAMHALUU TPEIMETHBIX, TPOCTPAHCTBEHHBIX M BPEMEHHBIX
Mpe/ICTaBICHU Ha MaTepHualie Kypca, B Mpoliecce MPOBEACHUs JEMOHCTPALUNA, OIBITOB, HAOIIOICHHUM,
JKCIIEPUMEHTOB;

- CTICIIHAIPHOTO CTPYKTYPHPOBAHUS M aHAJIM3a U3y9aeMOro MaTepuaia (BbIIeIEHUE CYIIeCTBEHHBIX
MIPU3HAKOB U3YYAE€MbIX SIBJICHUN U YCTAHOBIIEHHE UX B3aUMOCBSI3H),

- (hopMHUPOBAHMS TTO3HABATEIIFHON JCSITEIIBHOCTH B X016 XUMHUECKUX IKCIIEPUMEHTOB U HabOI0 /18-
HUH, IPU BBIMOJIHEHUU Ja00paTOPHBIX pabOT: YMEHUS BBIIEISITh U OCO3HABATH YUYEOHYIO 33a/1a4y, CTPOUTH



U OpEYeBIIAAThH IJIAH ACUCTBHM, aKTyaJIM3UPOBATh CBOM 3HAHUS, MOJOMpATh a/J€KBAaTHBIE CPEICTBA JEs-
TEIbHOCTH, OCYIECTBIISITH CAMOKOHTPOJIb U CAMOOILICHKY JEHCTBHI:

- UCTIOJIb30BaHUE METOI0B AU HEPSHIIUPOBAHHON PabOTHI ¢ 00YJAOIIMMHUCS: TIOBTOPEHUE, aHATTU3
U yCTpaHEeHHe OUIMOOK, pa3paboTKa U BHIOJHEHHE HEOOXOAUMMOI0 MUHUMYMA 3aJaHUN [Tl JIMKBUAALIUN
WH/IMBUYAIbHBIX TPOOEIIOB, CUCTEMATH3AIMSI WHANBUYAIbHBIX 33JaHUH U Pa3BUBAIOIIUX YIIPasKHEHHI;

- TOTIOJHUTEIbHOE HHCTPYKTUPOBAHUE B XOJI€ YUeOHOI 1eATeIbHOCTH;

- CTUMYJIUpOBaHHE y4eOHOU JEATeNbHOCTH: TOOLIPEHUE, CUTyalus ycnexa, noOyKaeHne K akTHB-
HOMY TPYAY, SMOIMOHAIILHBIN KOM(DOPT, 100pOKETATEILHOCT Ha YPOKE;

- WCIOJIb30BAHUS CIEIUATBHBIX PUEMOB U CPEACTB O0y4YEeHHS, IPUEMOB aHAJIM3a U MPE3CHTALUU
TEKCTOBOTO MarepHaia, 00ecleunBaloluX pealn3alui0 METo/1a «OOXOAHBIX MyTel», KOPPEKIIMOHHOTO
BO3/ICHCTBUS HA PEUYEBYIO JEATEIBHOCTD, TOBBIILIEHUE KOHTPOJIS 32 YCTHOM U MMCbMEHHOW PEUbIO.

MecTo y4eOHOTr0 npeaMera B y4eOHOM IIaHe

VY4eOHbIil penMeT «XuMus» NpU3HAH 00s3aTeNbHBIM Y4€OHBIM IIPEIMETOM, KOTOPBIH BXOJUT B
cocTaB IpeaMeTHOM o6macTi «EcTecTBeHHOHAYYHBIE ITPEIMETHDY.

B pamkax yue6Horo miana OI'KOY «Buuyrckas KOppeKIHOHHas MIKOia-uHTepHAT Ne 1» Ha u3y-
YeHHe XMMUU B § Ki1accax OTBOAMTCA 2 4yaca B HeJeno, u3 pacuéra 34 yuebHble Henenu B roa. Ha uzyue-
Hue xumuu B 9(10) kmaccax oTBOAMTCS TO 2 4aca B HeZAeNo, U3 pacueta 33 ydueOHbIC HEACTH B TOJ
(okOoHYaHHME Yy4eOHOrO roja OMpEeeaeTCs B COOTBETCTBUU C PACIHCAHUEM TOCYJapCTBEHHON HTOrOBOM
aTTecTanuu 1o oopa3zoBaTeNbHBIM IPOrpaMMaM OCHOBHOTO 00IIEro o0pa3oBaHus).

HToro Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHMs Ha M3y4CHHE Y4EOHOTO IpPEAMETa OTBOAUTCS

134(167)u.

2. CoaepsxaHue y4eOHOro npeamera « XuMus»

8 knacc

IlepBoHayajibHbIe XUMHYECKHE MOHATHS

[Ipenmer xumuu. Posib xumMun B xu3HU 4desioBeka. Tema u BemecTtBa. PU3MYECKHE CBOMCTBA Be-
miecTB. ArperatHoe coctosiHue BemiecTB. [IoHSATHE O METOAax MO3HAHMS B XMUMHH. XUMHUS B CHCTEME
Hayk. Uuctble BemecTBa u cmecu. CriocoObl pa3iesieHus cMecei.

ATOMBI U MOJIEKYJIBl. XUMUYECKHe d7eMeHThl. CHUMBOJBI XUMHUYECKHX 3J1eMEHTOB. [IpocThie u
CJIO’KHBIE BEIeCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckas Gopmyina. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTa-
Ba BelecTB. OTHOCHTENbHAS aTOMHAs Macca. OTHOCUTENIbHAsA MOJIEKYJIsipHast Macca. MaccoBasi 1011 Xu-
MHUYECKOTO 3JIEMEHTA B COCIMHEHUHU.

Ousnyecknue U XUMUYECKHE SIBICHUSA. XUMUYECKasi peakuus U e€ MpU3HaKU. 3aKOH COXpPaHEHUs
Macchl BellecTB. XUMHUUYeckre ypaBHeHHs. Kiaccupukanus XuMUYeCKUX peakuuil (COeMHEHus, pa3io-
KEHUs, 3aMEeIIeHUs], OOMEHa).

XHUMHYECKHUIl IKCIEPUMEHT: 3HAaKOMCTBO ¢ XUMHUYECKOW TMOCYJIOH, ¢ MpaBuiIaMu paboThl B J1a00-
paTopuu ¥ npuémamu oOpalleHus ¢ J1adbopaTOPHBIM 000PYAOBAaHUEM; U3yUEHHE U ONMCAaHUE (PU3NIECKUX
CBOMCTB 00pa3lloB HEOPraHMYECKMX BEIIECTB; HaOrofeHue ¢u3M4ecKux (IUIaBJICeHHE BOCKa, TasHHE
JbJa, pacTHUpaHUE caxapa B CTYNKe, KUIEHHE U KOHJEHCAllUs BOJbl) U XMMHUYECKUX (TOpEHHE CBEYH,
IIPOKAJIMBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJIEHCTBUE Mella C KUCIOTOM) sIBIIEHUH, HaOII0JleHHe U ONuca-
HUE NPU3HAKOB MPOTEKAHUS XMMUUYECKUX peakluil (pa3sioKeHHe caxapa, B3aUMOJAEHCTBUE CEpHON KHC-
JIOTHI € XJIOpUOM Oapus, paznoxeHue rujpokcuaa meau(ll) mpu HarpeBanuu, B3auMOAECHCTBHE XKelle3a ¢
pactBopom cosiu Meau(Il)); uzyuenue cnocoOoB paszzaenieHusi cMecei (C MOMOIIbI0 MarHuTa, (PUILTPOBa-
HUe, BbIIapUBaHUE, AUCTHIUIALNSA, XpoMaTorpadus), npoBeieHue OYMCTKH TOBAPEHHOM COJM; HAOIoAe-
HUE U ONMKCAHUE PE3YJTATOB MPOBEACHUS OIBITA, WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHMs MacChl; CO3/1a-
HUE MOJIENIEH MOJIEKYI (IIapOCTEPKHEBBIX ).

Baskueiinue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Boznyx — cMech razos. CocraB Bo3nyxa. Kucinopoa — aneMeHT u npoctoe BeniectBo. Haxoxe-
HUE KUCJIopoJa B Mpupone, (u3nyecKue u XUMHUYECKue cBoicTBa (peakuuu ropenus). Oxcusl. [Tpume-
HeHue kuciopoga. CrocoObl MoydyeHHs: KUCIopoJia B Ja00opaTOpUu U MPOMBIIUIEHHOCTH. KpyroBopoT
Kucinoposna B mpupone. O30H — auioTpornHas MoauuKalys KUCI0po/a.

TennoBoil 3¢ ¢ekT XUuMHUUECKOW peaklnu, TEPMOXUMHUYECKUE YpaBHEHUs, 9K30- U 3HIOTEpMUYE-
CKHe peaknuu. TOIIMBO: Yyrojib U METaH. 3arpsi3HEHUE BO3/yXa, yCUIIEHHE TTapHUKOBOro ddekra, pas-
pYLIEHHE 030HOBOIO CIIOSI.



Bonopon — sneMeHT u mpocToe BemiecTBo. HaxoxieHue Boiopoia B npupoie, GU3nveckue u Xu-
MUYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI oydyeHus. Kuciorsl u comnu.

Konnuectso BemectBa. Monb. MosnsipHas macca. 3akoH ABOTajpo.

Mossipablii 00b€M ra3oB. Pacu€Thl M0 XMMHUYECKUM ypaBHEHUSIM.

®dusnueckue cBOMCTBA BoAbl. Boma kak pactBoputenb. PacTBopsl. HackllleHHbIE U HEHACHIIICH-
HBbIE PacTBOPBL. Pacmeopumocms eewjecms 6 600e. MaccoBasi 10151 BEIlIECTBA B pacTBOpe. XUMHUECKHE
cBoiicTBa BoJbl. OcHOBaHuUs. Posib pacTBOPOB B IIPUPOAE U B KU3HU 4esoBeka. KpyroBopot BoJbl B Ipu-
poze. 3arpsi3HeHuEe TPUPOAHBIX BoJ. OXpaHa U OUMCTKA PUPOJIHBIX BOI.

Knaccudukanus neopranmueckux coeanneHunit. Okeuapl. Kinaccugukamst okcuaoB: coneodpasy-
folue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HecosieoOpasytonre. HomeHknaTypa okcHIoB (MEXIY-
HapojHas U TpuBUaJIbHasA). PU3HUECKUE U XUMUYECKUE CBOWCTBA OKCUIOB. [losyueHne okcuios.

OcHoBanus. Knaccudukanust ocHoBaHuil: MIENOYN U HepacTBOpUMBIE ocHOoBaHMs. HomeHkiaTypa
OCHOBaHMUH (MEXIyHapoAHas U TpUBUaiIbHas). DU3NUYECKHUE U XUMUYECKHUE CBOMCTBA ocHOBaHMi. [lomy-
YEHUE OCHOBAHMIA.

Kucnorsl. Knaccudukarms kucinor. HomeHnknarypa Kuciot (MexXayHapoaHas U TpuBHaiibHas ). Ou-
3MYECKUE U XUMHUYECKHE CBOMCTBA KUCHOT. P aktuBHOoCcTH MetamuioB H. H. bekerosa. I[lonyuenue kuc-
JI0T.

Comu. Homenknatypa coneil (MexayHapoAHass U TpUBHUATIbHAs).

du3nyeckue M XUMHUYECKHe cBoMcTBa codiel. [lomyyeHnue conen.

I'eneTnueckas cBsI3b MEXKIYy KJIaCCAMH HEOPIaHUYECKUX COECTMHEHUM.

XHMHYECKHUH IKCIIEPUMEHT: KaueCTBEHHOE OIPE/IETICHUE COAEPKAaHUS KHCIOPOa B BO3yXE; I10-
JTy4yeHue, cobupaHue, pacro3HaBaHHE W U3YyYEHHE CBOMCTB KHCIOpPOJA; HaONIOJCHUE B3aUMOICHCTBUS
BELIECTB C KUCIOPOJOM U yCJIOBHSI BOBHUKHOBEHUS U MPEKpallleHusi ropeHus (moxapa); 03HaKOMJIEHHE C
o0Opa3naMi OKCHJIOB U OIHMCAaHWE UX CBOWCTB; MOJIyue€HHE, COOMpaHUe, PAclloO3HABaHUWE U H3YyUEHUE
CBOMCTB BOJIOpoJia (ropeHue); B3auMoaencTerue Bogopoaa ¢ okcuaoM meau(ll) (Bo3smoxkHO ncnosiab3oBa-
HUE BUIEOMAaTEpUasIoB); HAOOIeHnEe 00Pa3I0B BEIIECTB KOJIUYECTBOM | MOJb; MCCIeAOBaHUE OCOOCH-
HOCTEW pacTBOPEHHUS BELIECTB C Pa3IM4YHON paCTBOPUMOCTHIO; IPUTOTOBICHUE PACTBOPOB C OIpEEIEH-
HOM MaccoBOH /10Jiell pacTBOPEHHOTO BEIIECTBA; B3aWMOACHCTBHE BOJIbI C METAJUIaMH (HATpUEM U Kajlb-
nreM) (BO3MOXKHO HMCIOJIb30BAaHUE BHUJIEOMATEPHANIOB); OMpPEAENICHHE PACTBOPOB KUCIOT M IIETIOYEH ¢
MOMOUIBI0 HMHIUKATOPOB; HCCIENOBaHHE OOPA3[0OB HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB;
HaOJI0ICHNEe N3MEHEHHsI OKPAaCKU WHAMKATOPOB B PACTBOPAX KHUCJIOT W IIEIOYEH; H3ydeHHE B3aMMOIeH-
ctBust okcuna menu (II) ¢ pacTBopom cepHOM KUCIOTHI, KUCIOT C METAJJIaMH, PEaKuil HeUTpalln3alluu;
M0JIyY€HHE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJIHOTO MeTallla IpPYTUM U3 pacTBOpa COJIM; perie-
HUE DKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHelIne Ki1acChl HEOPraHUYECKUX COEAUHEHUI».

Iepuonnuecknii 3axon u Ilepuoanyeckasi cucreMa xumuueckux 3j1emenToB JI. M. Menneliee-
Ba. CTpoenne aToMoB. XuMHu4ecKasi cB3b. OKHCINTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIINH.

[lepBble MOMBITKH KJIACCU(PUKALNN XMUMHUECKUX 3JeMeHTOB. [IoHSATHE O rpynmax CXOJHBIX 3Je-
MEHTOB (ILEJIOYHBIE U IE€T0YHO3EMENIbHBIE METAJUIbI, FAJIOTEHbI, MHEPTHBIE T'a3bl). DIEMEHThI, KOTOPbIE
00pa3yroT aMpOTEepHBIE OKCUIBI U THAPOKCHIBI.

[lepuonnueckuii 3akoH. [lepuonnueckas cucrema xumuueckux snemeHToB . . Menneneesa. Ko-
pPOTKOIIEpHOHAs U JAJIMHHONEepuoHas Gpopmel Ilepuonnyeckoil cucTeMbl XUMHUYECKUX 3J1eMEHTOB Jl.
N. MenneneeBa. [lepuonsl u rpynmnsl. @U3NYECKUI CMBICH 110 PSIKOBOIO HOMEpa, HOMEPOB NEpHOA U
IPYMIbI AJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siep. M3oTomnbl. DnekTpoHbl. CTpOSHHE 3IEKTPOHHBIX 000J10-
4yeKk aToOMOB IepBbIX 20 xumudeckux 3nemeHToB [lepuonndeckoii cucremsl Jl. . Menneneena. Xapakre-
PUCTHKA XUMUYECKOTO 3JIEMEHTA IO ero nojoxeHuto B Ilepmonmueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUs pajguyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJUIMUYECKUX M HeMe-
TaJVIMYECKUX CBOMCTB IO IpynnaM U nepuojam. 3HaueHue llepuoanueckoro 3akona u Ilepuonnyeckoit
CUCTEMBl XUMHUYECKHX 3JIEMEHTOB JUIsl pa3BUTHS Haykh W npaktuku. J[.MI. MenneneeB — ydé€HbI H
IpaKJaHUH.

Xumunyeckas cBsi3b. KoBaneHTHast (OJsipHAsl U HEMOJIApHAs) CBA3b. DJIEKTPOOTPULIATENHHOCTh XU-
MUYECKUX 3J1eMeHTOB. MoHHas cBs3b. CTeneHb okuciaeHus. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE — peak-
uuu. [Iponeccryl okucneHus 1 BoccTaHOBNIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.



XuMuyecKHii IKCIEPUMEHT: H3yueHHe 00pa3lloB BEIIECTB METAIJIOB U HEMETAJIJIOB; B3aUMO/ICH-
CTBHME THUJIPOKCHA LIMHKA C pacTBOpPaMU KHUCJIOT W WIEJOYEH; MPOBEACHUE OINbBITOB, WITIOCTPUPYIOIINX
MIPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI (TOpEHUE, PEaKLIUU Pa3I0KEHUS, COCTUHEHUS).

Me:knpeaMeTHbIe CBSI3H

Peanuszanus MEXIpEAMETHBIX CBA3€d NpU HM3YYCHHH XHMHUHU B 8 KJIacce OCYIICCTBIISIETCS ye-
PE€3 UCIIOJIB30BAHUEC KaK O6H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHSITI/Iﬁ, TaxK U HOHHTHﬁ, ABIAOIIUXCA CUCTEM-
HBIMH JJI51 OT/ICJIbHBIX MIPEJIMETOB €CTECTBCHHO-HAYYHOTO IIHKJIA.

OO01mue ecTecCTBEHHO-HAYYHbIC MTOHATHS: HAydHBINA (DAKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIN3, CUHTE3,
KJIacCH(pUKAIUSA, TEPHOANIHOCTh, HAOIIOCHNE, IKCIEPUMEHT, MOJCIMPOBAHUE, U3MEPCHUE, MOJCIb,
SIBJICHHE.

dusnka: Marepusi, aTOM, JIEKTPOH, IPOTOH, HEHTPOH, UOH, HYKIIUJI, H30TOIbI, PaJHOAKTUBHOCTD,
MOJICKYJIa, DIICKTPUUCCKHIA 3apsijl, BELIECTBO, TEJIO, 00bEM, arperaTHoe COCTOsSHIE BelecTBa, ra3, Gpusu-
YECKUE BEIMYMHBI, CMHUIBI K3MEPEHHSI, KOCMOC, ITaHeThI, 3BE3/1b1, COJTHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadust: atmocdepa, ruapochepa, MUHEPaIIbI, TOPHBIC TOPO/IbI, TOJIC3HBIC HCKOMTAeMBbIe, TOTIH-
BO, BOJAHBIE PECYPCBHI.

9 (10) kaacc

I[1pu BEIOOpE 0Opa3oOBaTENILHOM OpraHu3alell Mojenu obyJyeHus, BKiIrovaronyo 10 kiace, B mep-
BOM IOJIYTOJIMU OTBOJHMTCS BPeMsi HA U3y4eHHE HanOoJiee CIOKHBIX TeM 9 Kiacca JUls TAaHHOTO COCTaBa
00y4aromMxcs 1Mo BeIGOpy yuurelns. Bropoe nmonyroaue 10 kiiacca OTBOAUTCS Ha TIOBTOPEHUE U CHCTEMa-
TH3ALHsI BCETO Kypca B IIEIOM.

BemecTBo M XMMHYeCKas peakus

[lepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuyeckux siemeHtoB [[. M. Menpaeneesa.
CrpoeHune aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOICTB XUMUYECKUX 3JIEMEHTOB MEPBLIX TPEX IEpU-
OJI0B, KaJIUs, KaJIbLUs U UX COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHHEM 3J1€MEHTOB B Ileproguueckoi
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHune BemiecTBa: BUABl XUMUYECKOW CBA3HM. THUIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKN U BUJA XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX BElIeCTB (MEXIyHapoaHas U TpUBHAJIbHA).
XHWMHMYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K PA3INYHBIM KJIACCAM HEOPraHUYECKUX COCIMHEHHM,
TCHETUYECKas CBA3b HEOPraHUYECKUX BEIECTB.

Krnaccudukanys XMMHUECKUX peaklyid Mo pa3iINyHbIM MpU3HaKaM (IO YMCIy U COCTaBy y4yacTBY-
IOUIMX B PEAKIMU BEIECTB, MO TEIIOBOMY PQEKTy, M0 U3MEHEHHUIO CTENeHeNH OKHUCICHUS XUMHUECKUX
AJIEMEHTOB, 10 00PaTUMOCTH, M0 YYaCTHUIO KaTajlu3aTropa). JK30- U 3HAO0TEPMHUUECKHUE PEaKIIUU, TEPMO-
XUMHUYECKHE ypaBHEHUS.

[TonsiTHe 0 ckopocTH XUMU4ecKor peakuu. [lonsaTue 06 0OpaTUMbIX U HEOOPATUMBIX XUMHUUECKHUX
peakuusx. [IoHsATHE O TOMOIE€HHBIX M I'€TEPOreHHBIX peakuusax. [IoHATHE 0 XMMHYECKOM paBHOBECHHM.
@akTOpBI, BIUAIOIINAE HA CKOPOCTh XUMHUYECKONW PEAKIIMU U MOJ0KEHHE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peaxkuum, IJEKTPOHHBIN OanaHc OKUCIJIUTENb-
HO-BOCCTaHOBUTEIbHOU peakuu. CocTaBleHNE YpaBHEHUHN OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM
C UCIOJIb30BaHUEM METO/1a 3JICKTPOHHOT 0 OanaHca.

Teopust ANEKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOIUTHI U HEAIEKTPOIUThl. KaTHOHBI, aHHOHBI.
MexaHu3M [UCCOLMALUU BEIIECTB C PA3JINYHBIMUA BUAAMH XUMHUYECKOU CBs3H. CTENEHb AMCCOLUALINH.
CunbHbIe U crabble JIEKTPOIUTHI.

Peakiiun noHHOTO 0OOMeHa. Y CIIOBUS MPOTEKAHUS PeaklUii HOHHOTO 0OMEeHa, MOJHbIE  COKpaIEH-
Hbl€ MOHHBIE ypaBHEHHUs peakiuil. CBONCTBa KUCIOT, OCHOBaHUN U COJIEH B CBETE INpeAcTaBiIeHUI 00
EKTPONIUTHYECKON qucconmanuu. KauecTBeHHbIe peakiiuu Ha HoHbI. [IoHsATHE O rUapoau3e coneil.

XMMHYECKHI IKCIEPHUMEHT: 03HAKOMJICHHE C MOJEISAMU KPUCTANIMYECKUX PEHIETOK HEOpraHU-
YEeCKHX BEIIEeCTB — METaJUIOB M HEMETAJIOB (TpaduTa U anMasa), CIOKHBIX BEIIECTB (XJIOpUAa HATPuUs);
UCCIIEIOBaHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peaklu OT BO3JCHCTBUS Pa3IUYHBIX (DaKTOPOB; HC-
CJIEIOBAHUE HIIEKTPOIPOBOAHOCTH PACTBOPOB BELIECTB, MPOLIECCA AUCCOLMALUU KUCIIOT, IIEJI0YEH U CO-
neil (BO3MOXKHO MCIIOJIb30BAHUE BUIEOMATEPUAJIOB); IPOBEACHHUE OMbBITOB, MILTIOCTPUPYIOIINX MPU3HAKH
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MPOTeKaHMUs peakiuii MOHHOro obMeHa (0OpazoBaHHME OCa/Ka, BBIACICHHE ra3a, oOpa3oBaHHE BOJbI);
OTIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPbI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (ropeHue, peakiuu
pa3IoKEeHUs, COEIMHEHUS); PaclO3HABAaHNE HEOPTAaHUYECKUX BELIECTB C IOMOIIBI0 KAYECTBEHHBIX PEAK-
LIMI Ha UOHBIL; PellIeHUE SKCIIePUMEHTAIbHBIX 33]1a4.

HemeTtayibl M MX coeJHHEHHSA

OO6mas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTETIEHU OKHC-
nenus. CtpoeHne U pusnyeckre CBOMCTBA MPOCTHIX BEIIECTB — TaJOT€HOB. XMMHYECKHE CBOMCTBA Ha
npuMepe Xxjopa (B3auMOJCHCTBUE ¢ MeTaUlaMH, HeMeTalllaMH, IienodyaMu). XiopoBojopoa. ConsHas
KHMCJIOTa, XUMUYECKHE CBOICTBA, IIOJyueHUE, IpUMEHEHHE. [leficTBue Xjopa M XJIOPOBOAOPOJA Ha Op-
raHu3M ueloBeka. Baxkueiue XJopuibpl U WX HAXO0XACHUE B IPHUPOJIE.

OOmas xapakrepuctuka 3meMeHToB VIA-rpynmnbel. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbIE
CTETIeHU OKUCJICHHUS.

Crpoenne u (U3NUECKUE CBOMCTBA MPOCTHIX BELIECTB — KUCIIO POJa M CEpbl. AJUIOTPOITHBIE MO-
IuUKaluy KUCIOpOJia U cepbl. XUMHUYECKUe CBOMcTBa cepbl. CepoBOIOPO, CTpoeHUE, (hHU3NUECKUE U
XUMUYecKHe cBoiicTBa. OKCHIBI Cephbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHI0B. CepHast KucioTa, Gu3u-
YecKHUe U XUMHUYECKHEe CBOWCTBa (OOIIME Kak NpPEACTaBUTENs Kiacca KHUCIOT M Clelu(UYEcKue).
XUMHUYECKUE PEaKIMH, JIe)KAI[He B OCHOBE IPOMBIIIICHHOTO CI0CO0a MOTY4YEeHHUS CEPHOH KHCIOTHI
[Tpumenenue. Conu cepHOI KUCIIOTHI, KaYeCTBeHHAsI peakliusd Ha cynbdar-uoH. Haxoxnenue cepsl u eé
COEMHEHMH B MpUpoae. XUMUUECKOE 3arps3HEHNE OKPYXKaroIIed cpellbl COeAMHEHUSAMU Cepbl (KUCIOT-
HBIE JTOKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €0 MPeA0TBPAIlCHHUS.

OO6mras xapaktepucTuka 37aeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbBIC
CTETIEHU OKUCJICHHUS.

A30T, pacnpocTpaHeHue B Mpupoje, Gpu3nuecKkue u XUMHUECKUE CBoicTBa. KpyroBopor azora B
npupojae. AMMHaK, ero Gu3NYecKkue U XMMUYECKUE CBOMCTBA, MONIy4YeHue u npuMeHenue. Coiau ammo-
HUS, UX (PU3HUYECKUEe M XUMUYECKHUE CBOICTBA, MpuMeHeHne. KauecTBeHHast peakus Ha HOHbI aMMOHHUSL.
A3oTHas KHCIOTa, €€ mojydeHue, PU3NYECKue U XMMHUYECKHe CBOMCTBa (0OIIMe Kak MpeCcTaBUTENs
KJlacca KHUCIOT U crenuduueckue). Mcnoab30BaHWE HUTPATOB M COJEH aMMOHHS B KadeCTBE MHUHE-
pabHBIX YAOOpeHUu. XUMUYEeCKOe 3arps3HEHHE OKPYXKaIoleH cpelbl COeAMHEHUSIMH a30Ta (KUCIOT-
HbIE JTOK/IH, 3arpsi3HEHUE BO3AYyXa, IOUBBI U BOJOEMOB).

®ocdop, amnorponueie Moaudbukamuu docdopa, duznyeckue U XuMuUdeckue cBoiictBa. Okcup
docdopa (V) u pochopras kuciora, Gu3HUECKUe U XUMHUICSCKHE CBOWCTBA, MoJydeHue. Mcnons3oBanue
docdaToB B kauecTBE MUHEPATbHBIX YAOOPEHUH.

O6mras xapaktepuctruka 31emMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbBIC
CTENEeHU OKHUCIEHHs. YTIIEPO, aJUIOTPOINHbIE MOAM(UKALINY, PACIPOCTPAaHEHHE B IpUpOAe, (pu3nueckue
1 XUMHYECKHe cBoricTBa AncopOiusa. Kpyrosopot yriepoaa B mpupojae. OKcusl yriepoaa, ux pusuue-
CKH€ U XUMHUYECKHE CBOMCTBA, ACHCTBHE HAa JKMBBIE OPraHU3MBI, MOJTyYEHUE U MPUMEHEHHE. DKOIOT U-
yecKkue MpoOsemMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (IV); runoresa rnobanbHOTo MOTEIIEHUST KIMMATa;
NapHUKOBBIN 3¢ dext. YromapHas kucaoTa U e€ coiu, ux (u3nyeckre U XUMMHUYECKUE CBOMCTBA, Mosyue-
Hue U npumeHenue. KauecTBeHHas peakuus Ha kapOoHaT-HOHBL. Vcnonb3oBaHue kapOOHATOB B OBITY,
MEIUILMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3S5ICTBE.

[lepBoHayasbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBaX KaK O COEAMHEHUSX yriepoza (MeTaH,
3TaH, 3TWJIEH, alleTUJIeH, STaHOJ, IIMLEPUH, YKCYCHas KucioTa). X cocTaB M XMMHUYECKOE CTPOCHHE.
[TonsiTHie 0 OMOJIOrMYECKU BaXKHBIX BEILECTBAX: )KUpax, OenKax, yrieBoJax — U UX POJIM B XKU3HU Yello-
BeKa. MaTepuanbHOE €IMHCTBO OPIraHUYECKUX U HEOPTraHUYECKUX COCIUHEHHMN.

Kpemuuii, ero ¢usnueckre M XMMHUYECKHE CBOICTBa, MoyiyueHue W npumeHeHue. CoenvHeHus
KpeMHHUs B npupojie. OOmue npencrasieHus o6 oxcuae kpemuus (IV) u xpemuueBoii kucnore. Cun-
KaTbl, UX HCIOJIb30BaHUE B ObITY, MEIUILIMHE, IPOMBILIUICHHOCTH. BajkHelre cTpouTenbHble MaTepua-
JBI: KepaMMKa, CTEKJO, IIEeMEHT, 0eToH, xene300eToH. [Ipobiaembl 6e30macHOro MCMOIb30BaHUS CTPOU-
TEJIbHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HHU.

XHMHUYeCKHil IKCIEePUMEHT: U3ydeHHe 00pa3IloB HEOPraHWYECKHUX BEILECTB, CBOIMCTB COJIIHOM
KHCIIOTHI; ITPOBE/IEHUE KaUYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOIIOJeHHE MPU3HAKOB MX MPOTEKa-
HUS; OTIBITHI, OTpaXKaroure GU3NIEeCKue U XUMUYECKHUE CBOMCTBA T'aJIOTEHOB U UX COEIMHEHHUN (BO3MOX-
HO HCIIOJIh30BaHNE BUICOMATEPHAJIOB); 0O3HAKOMIICHHE ¢ 00pa3iiaMy XJIOPHUIOB (TAJIOT€HUIOB); O3HAKOM-
JeHue ¢ oOpasliaMu cepbl U €€ CoeMHEHUSIMU (BO3MOXHO HCIIOJIb30BaHUE BHJICOMATEpHAIIOB); HAOIIO-
JieHe mpolecca oOyrauBaHus caxapa MoJ| JeHCTBUEM KOHLEHTPUPOBAHHON CEPHOW KUCIOTHI; U3y4YEeHUE
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XUMHUYECKHX CBOWCTB pa30aBIEHHONW CEPHOM KHCIOTHI, MPOBEACHUE KAYECTBEHHOW pPEaKLIMU Ha CYyJb-
¢baT-noH u HaONIOEHUE NpPU3HAKa €€ NMPOTEKaHWs; O3HAKOMIIEHHE ¢ (PU3MYECKHMMH CBOMCTBAMHU a30Ta,
¢dochopa 1 ux coequHEeHU (BO3MOKHO UCIOIBb30BaHNE BUIEOMATEPUAIOB), 00pa3liaMu a30THBIX U (oc-
($hopHBIX yIOOpeHHMIt; TOIy4eHHe, coOOMpaHue, pacro3HaBaHUE U W3YYCHUE CBOWMCTB aMMHAaKa; MpOBeJe-
HUE KAUYeCTBEHHBIX PEaKIMi HAa MOH aMMOHHS M (QocdaT-uOH U W3ydyeHHe NMPU3HAKOB MX MPOTEKAHUS,
B3aUMOJICHICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEbIO (BO3MOXHO HMCIIOJIb30BAaHUE BUIEO-
MaTEepUajoB); H3yUYeHUE MOJICTICH KPUCTAIUTMYECKUX PENIETOK anmasa, rpadura, GyiiepeHa; o3HaKoMIIe-
HUE ¢ IIPOLIECCOM aZcOpPOLUMH paCTBOPEHHBIX BELECTB AKTUBUPOBAHHBIM YIJTIEM U YCTPOHCTBOM MPOTHUBO-
rasa; 1oJjlyueHue, coOupanue, pacro3HaBaHUE U U3yYEHUE CBOMCTB YIVIEKHUCIIOrO Ira3a; IPOBEACHHUE Kade-
CTBEHHBIX peakIMil Ha KapOoOHAT- U CUJIMKAT-UOHbI U M3y4YEHUE NIPU3HAKOB UX IPOTEKAHUS; O3HAKOMIIE-
HUE C NPOAYKLUHEH CHIMKATHOM HPOMBIIIJIEHHOCTH; PEIICHUE SKCIEPUMEHTAJIBHBIX 3a7ad 10 TeMe
«BakHelne HeMeTaJluIbl U UX COCIMHEHUS».

Metabl M MX COeIMHEHU S

OOwiast XapakTepUCTUKAa XMMUYECKHX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHMU UX IOJIOKEHUS B
[Tepuoanueckoii cucreme xumuueckux 3aemeHToB Jl. . Menneneesa u crpoenust atoMmoB. CTpoeHue Me-
Ta/uIoB. MeTayuinyeckas CBA3b M METAUINYECKash KPUCTAIUIMYECKAs PEIIETKA. DIEKTPOXUMUYECKUN Psifl
HanpsDKeHUd MeTtayuioB. Du3nyeckre U XUMUYECKHUEe CBOMCTBAa MeTayuioB. O0IIue criocoObl MoIydeHus
MeTauioB. [loHATHE O KOPPO3UMM METa/IOB, OCHOBHBIE CIIOCOOBI 3aIlUTBl MX OT Koppo3uu. CIuiaBbl
(cranp, 9yryH, JIOPATIOMUHUHN, OPOH32) U MX IIPUMEHEHHUE B OBITY U IIPOMBIIIICHHOCTH.

[{esrouHbIe MeTAIUIBL: MOJIOKEHKE B Ilepuoauueckoit cucreme xumMuueckux 3yemeHToB /. 1. Men-
JieJieeBa; CTPOCHHE UX aTOMOB; HaxoxkJeHue B mpupoje. dusnueckue 1 XuMUUECKHE CBOMCTBA (Ha Mpu-
Mepe HaTpus U Kainust). OKCUbl U TUAPOKCHIBI HATpusi U Kaius. [IpuMeHeHue 1en04YHbIX METaIOB U
UX COCIMHECHHM.

[IlenoyHo3eMenpHbIE METAIIIIBI MarHMii M KalbLUi: IoJIoKeHUE B [leproaudeckoii cucreMe Xu-
Muueckux 35eMeHToB [. . Menaeneesa; cTpoeHue UX aTOMOB; HaxOXJeHHE B mnpupone. dusznueckue
U XMMHMUYECKHE CBOWCTBA MarHus M Kajblus. Bakneilmume coequHeHns Kanblus (OKCHJ, THIPOKCHU, CO-
1m). KEcTKoCTh BOJBI U CIOCOOBI €€ yCTpaHEHUS!.

Anromunuil: nonoxenue B [lepuonnueckoil cucreme xummdeckux snemeHTos . . Menneneesa;
CTpPOEHHME aTOMa; HaXOXAeHUE B npupoje. Puznyeckue U XMMUYECKHE CBOMCTBa antoMuHus. Amdorep-
HbIE CBOMCTBA OKCHJIA U TUAPOKCUA AIFOMUHHS.

Kenezo: nmonoxenne B Ilepmoanueckoin cucreme xumudeckux sneMeHToB . M. MeHnneneesa;
CTPOCHME aTOMa; HaXOXJIEHUE B npupoae. Puzndeckue 1 XUMUUYECKUE CBOMCTBA kene3a. OKCUabl, ruj-
poxcuabl u conu xenesa (II) u xxenesa (I11), ux cocras, cBoicTBa U MOJTyYEHUE.

XHUMHYeCKHUIl IKCIIePUMEHT: 03HAKOMJIEHHE ¢ 00pa3llaMi METaJUIOB U CIUIABOB, UX (PU3NUECKUMU
CBOMCTBaMM; U3YyYEHHE PE3yNbTaTOB KOPPO3UM METAJUIOB (BO3MOXHO HCIIOJIb30BAaHUE BHUJEOMAaTEpHa-
JIOB), OCOOECHHOCTEH B3aMMOACUCTBUS OKCHAA KalbLiUs M HATPUS C BOJOW (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB); UCCIIEIOBAaHUE CBOMCTB XKECTKOM BOABI; Mpoliecca TOPEHHUs Kele3a B KHCIOpPOAe
(BO3MOYKHO HCIIOJIB30BAHHE BUIECOMATEPHUAJIOB); IPU3HAKOB IIPOTEKAHUS KAUECTBEHHBIX PEAKIUI Ha HO-
HBbI (MarHusi, Kajablus, alloMUHUs, ITUHKA, xene3a (II) u xenesa (II1), menu (I1)); nabmrogenue u onwuca-
HUE MPOLECCOB OKPALIMBAaHUSA IJIAMEHM MOHAMU HATpPHsl, KaJIdd U KalblHs (BO3MOXHO MCIIOJIB30BAHUE
BUJICOMATEPHAIIOB); UCCIIEI0BaHUE aM(DPOTEPHBIX CBOICTB IMAPOKCUIA aTIOMUHUS U THAPOKCUIA IIUHKA;
pelIeHne SKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHelne MeTallIbl U UX COETUHEHUSY.

XuMHus U OKpyKamoLas cpeaa

Hosrle MaTepuainel 1 TexHOJIOTHU. BemecTBa 1 MmaTepuasl B IOBCEAHEBHON JKU3HU YeIOBEKa. XU-
MUSl U 3]10pOoBbe. be3onacHoe MCIoJb30BaHME BEUIECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBas mo-
MOILb ITPY XUMUYECKUX 03KOTax U OTpaBiIcHUAX. OCHOBBI HKOJIOIMUECKON TPaMOTHOCTH. XUMUYECKOE 3a-
IpA3HEHHE OKpYXarolle cpeanl (mpeaenpHas AonmyctuMas koHueHTtpauus semects — [1IK). Ponb xu-
MUH B PEILICHUH YKOJIOTHUECKUX MPOOIIEM.

[IpupoaHble UCTOUYHUKH YTIIEBOJOPOIOB (Yroyib, IPUPOJIHBIN ra3, HedTh), MPOAYKTHl MX Iepepa-
OOTKH, UX POJb B OBITY ¥ IPOMBIIIUIEHHOCTH.

XHMHYECKHUI IKCIIePUMEHT: U3ydeHre 00pa3lioB MaTepralioB (CTEKII0, CIUIaBbl METAJUIOB, MOJIU-
MEpHBIE MaTepPHAIbI).

IoBTOPHUTEJNBLHO-00001IAKO M MOYJIb

[ToBTOpUTENBEHO-0000IIAIONTNI MOAYIIb MpeIHa3HAueH JIsi CUCTeMaTH3allMu U 0000LIeHHs Mpe-
METHOTO CO/IEpP KaHUSI U OTbITA IEATEIbHOCTH, IPUOOPETEHHOTO MPY U3YUYEHUHU BCEro Kypca XUMUH.



[Ipu n3ydeHn JaHHOTO MOIYJISI PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI IEATEIbHOCTH, HA OC-
HOBE KOTOPBIX 00€CTIeUnBACTCs TOCTHKEHUE MPEIMETHBIX U METANPEJAMETHBIX IUIAHUPYEMBIX pe3ysIbTa-
TOB 00y4eHHUsI, POPMUPYETCSI €CTECTBEHHO-HAYYHAsI TPAMOTHOCTh: OCBOGHHE HAayYHBIX METOJOB HCCIIe-
JIOBAHUS SIBJICHUH MPUPOJIBI M TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBSICHATh XUMHYECKHUE SBICHHUS, TTPUME-
HSIsI IOJTyYEHHBIE 3HAaHUSI, pellaTh 3aJ]a4k, B TOM YUCJIE KAUYECTBEHHBIE U KCIIEPUMEHTAIbHBIE.

[IpuHUIMIIHATEHO AESITEIBHOCTHBIN XapaKTep JAaHHOTO pas3jelia pealu3yeTcss 3a CYET TOro, 4To
y4Yaluecs BBIMOIHSIOT 3a/1aHHs], B KOTOPBIX UM IPEAJIaracTcs:

- Ha OCHOBE IOJIYYCHHBIX 3HAHHUW PACIIO3HABAaTh M HAyYHO OOBSCHATh XUMHYCCKHE SIBJICHHUS B
OKpY>Karollel Mpupo/Jie U MOBCEIHEBHOMN KU3HU;

- HCTIOJIb30BaTh HAYYHBIC METO/IbI HCCIICOBAHUS XUMUYECKHUX SBJICHUM, B TOM YHCIIC ISl IPOBEPKH
TUIIOTE3 U MOJYYCHUSI TEOPETUUECKUX BHIBOJIOB;

- OOBSCHATh HAay4YHBIC OCHOBHI Han0oJiee BAKHBIX JIOCTHKEHUN COBPEMEHHBIX TEXHOJIOTHH, HC-
MOJIb3YS TIOJIyYCHHbBIC 3HAHUS Kypca « X UMHS».

Kaxnas 3 TeM maHHOTO pasjeiia BKIIOYACT DKCIEPUMEHTAIbHOE HCCIIEIOBaHUE 0000IIA0IIero
xapakTtepa. Pa3nen 3aBepiiaercst NpoBeICHUEM TUArHOCTUYECKON M OLIEHOYHOU pabOThI 32 KypC OCHOB-
HOM IIKOJIBI.

MesknpeamMeTHble CBSI3H

Peanmuszanus MexnpenMeTHbix cBs3edd npu m3ydeHun xumuu B 9 (10) kmacce ocymiectsisieTcs
Yyepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSATHH, SBIAIOIIUXCS CH-
CTCMHBIMU JIs OTACIIBHBIX HpeILMeTOB GCTGCTBCHHO-Hay‘IHOFO IHUKJIA.

OO011ue ecTecCTBEHHO-HAYYHbIE MMOHATHS: HAy4HBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3, CUHTE3,
KJIaCCU(UKALNS, TEPUOAUIHOCTD, HAOIIOJIEHUE, SKCIICPUMEHT, MOJCIUPOBAHUE, HW3MEPECHHUE, MOJICNb,
SIBJICHHE, TAPHUKOBBINA (D PEKT, TEXHOJIOTHS, MaTSPHAIIBI.

®usuka: Matepusi, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU]I, H30TOMbI, PATMOAKTUBHOCTbD,
MOJIEKYJIa, 3JMEKTPUUECKHUI 3apsij, TPOBOJAHUKH, OTYIIPOBOJHUKHU, TUIIEKTPUKU, (POTOIIEMEHT, Belle-
CTBO, T€J0, 00BEM, arperaTHOe€ COCTOSIHHE BEIECTBa, T'a3, pacTBOP, PACTBOPHUMOCTb, KPUCTAJUIMUECKAas
peméTka, criaBbl, (PU3NYCCKUE BEIIMYMHBI, SUHUIIBI U3MEPECHHSI, KOCMUUYECKOE MPOCTPAHCTBO, TUIAHETHI,
3BE3161, ComHIIE.

buonorus: ¢orocunres, npixanue, 6uochepa, 3KocucTeMa, MUHEPAIbHbIE YIOOPEHUSI, MUKPOAJIe-
MCHTHI, MaKpOBHeMCHTI)I, IINTATCJIbHBIC BCUICCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIC TTOPOJIBI, TTOJIE3HBIC HCKOTIAEMbIE, TOTLIIN-
BO, BOJIHBIE PECYPCHI.

3. [Inanupyemble pe3yjbTaThl 00y4eHHS U OCBOEHUSI COJEPKAHUA Kypca M0 XUMHUHU

N3ydyeHne XuMuUM B OCHOBHOI IIIKOJI€ HAMPABJICHO HAa JOCTH)KEHHE OOYYaIOIIMMUCS JTUYHOCTHBIX,
MeTaIpeAMETHBIX U MIPEJAMETHBIX PE3yJIbTaTOB OCBOCHHS yU4€OHOTO MpeIMeTa.

JINYHOCTHBIE Pe3yJbTAThI

JIn4HOCTHBIE PE3yabTaThl OCBOCHUSI MPOrPaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs JTOCTUTAIOTCS B
xoJie 00y4eHHUs XUMHUU B €IMHCTBE YUeOHOM M BOCIUTATEIHHON JIEATEIHHOCTH IIKOJBI B COOTBETCTBUU C
TPAIUITMOHHBIMH POCCHHUCKUMH COIMOKYJIBTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TTPUHS-
TBIMH B OOIIECTBE MpaBUJIAMH M HOPMaMH MOBEIEHHUS U CHOCOOCTBYIOT IMpoIieccaM CaMOIlO3HAHUS, ca-
MOPA3BUTHS M COLIUATTU3AIMH O0yUJaIOIINXCA.

JIM4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UUCIIE B YACTHU:

1) maTpMoTH4eCcKOro BOCIUTAHUA

LIEHHOCTHOTO OTHOIIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY Hacie-
JTUI0, TIOHUMAaHUS 3HAYCHHS] XUMUYECKON HAayKHU B JKU3HU COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH Blia-
JeTh TOCTOBEPHON MH(pOpPMAIHEH O MEePEIOBhIX JOCTKCHUSIX M OTKPBITUSIX MUPOBON M OTEUECTBEHHOM
XUMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa M OOIIECTBA;

2) rpa:kIaHCKOr0 BOCIIMTAHUSA

MPEACTABICHUS O COIMAIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX OTHOIICHWHA B KOJUICKTHBE,
KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOW, y4eOHO-MUCCIIeN0BATENbCKON, TBOpUE-
CKOW M IPYruX BHJAX NEATEILHOCTH; TOTOBHOCTU K Pa3HOOOpa3HON COBMECTHOU ACSATEIHHOCTU TIPH BHI-
MOJIHEHUU YYEeOHBIX, MMO3HABATEIBHBIX 3a/1a4, BBIMOJHEHUM XUMHUYECKHX JKCIEPUMEHTOB, CO3IaHHUU
y4eOHBIX TPOEKTOB, CTPEMJIEHHUS K B3aUMOIIOHUMAaHUIO U B3aHMOIIOMOIIIM B TPOIEcCce ITOM yueOHOM nes-
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TEIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE IMOBEJICHUE U TMOCTYIKH CBOMX TOBApPHUIIECH C MO3HUIMU HpPaB-
CTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI0 NO3HAHMA:

MHPOBO33PEHUYECKHUX IMPEACTABICHUI O BEIIECTBE U XMMUYECKON PEAaKLMU, COOTBETCTBYIOIIHNX CO-
BPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKHM M COCTABISIOIIMX OCHOBY JJI MOHMMAHUS CYIIHOCTH Hay4YHOU
KapTUHBI MUPA; MPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOJBI, B3aUMOCBA3SIX Ye-
JIOBEKA C IIPUPOJHOM CPENO, O POJIM XMMHUH B IMMO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MI03HABATEJIbHBIX MOTHUBOB, HAIIPABJICHHBIX Ha MOJIyY€HUE HOBBIX 3HAHUI MO XUMHH, HEOOXOIMMBIX
I 00BSICHEHU ST HAOJI0JTaeMBIX IPOIIECCOB U SIBIICHMIA,

M03HABATEIbHON, HHOOPMALIMOHHON M YUTATEIBCKOM KYJIbTYPHI, B TOM YHUCJIE HABBIKOB CaMOCTOSI-
TeIbHOU PabOThI C Y4EOHBIMH TEKCTaMH, CIIPABOYHOM JINTEPATYPOH, TOCTYIHBIMA TEXHUYECKUMHU CPEJI-
CTBaMH MH(QOPMAIIOHHBIX TEXHOJIOTUH;

uHTEepeca K 00y4eHHIO U TIO3HAHUIO, JTF0003HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K camoo0pa-
30BaHUI0, IPOEKTHOM U UCCIIEIOBATEIbCKOM 1€ATENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH U
ypOBHS 00y4eHUs B JalIbHEUIIIEM;

4) popMupoBaHus KyJbTYPbl 310POBb:

OCO3HaHUS LIEHHOCTHU KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU Ha 3710-
POBBIt 00pa3 MKU3HU, OCO3HAHUS MOCIEACTBUI U HEMIPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEeOICHHS aKOro-
715, HAPKOTUKOB, KYPEHHs1), HEOOXOAUMOCTH COOJIIOJICHHS MPaBUil 0€30MacCHOCTH TPU OOpaIIeHUH C XU-
MUYECKUMHU BEIIECTBAMU B OBITY U PEaJbHOM KU3HU;

5) TpyaA0BOro BOCIMTAHUSA

MHTEPEC K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuii U Tpya pa3IudyHOro pojia, yBaXXEHHE K TPYyAY U
pe3yibTaTaM TPYJI0BOH JAEATEIHLHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 X U-
MHUH, OCO3HAHHOTO BBIOOpA MHIWBUIYaIbHOW TPACKTOPHH IMPOJIOJDKEHUS O00pa3oBaHMs ¢ Y4ETOM IUY-
HOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; YCIICITHOM
npodeccCHoHaNBbHON NESTENbHOCTH U PAa3BUTHS HEOOXOAMMBIX YMEHHUN; TOTOBHOCTH a/IallTUPOBATHCS B
npodeCCHOHATIBLHOM cperie;

6) 3K0JI0rH4eCKOro BOCIIUTAHUSA

9KOJIOTMUYECKHU 1[€JIECO00Pa3HOr0 OTHOIIEHUS K IPUPOJIe KaK NCTOYHUKY KU3HU Ha 3emile, OCHOBE
e€ CyIIecTBOBaHHUs, MOHUMAaHHUS LEHHOCTU 3JI0POBOTO0 U 0€30mMacHOro odpasza >KU3HH, OTBETCTBEHHOI'O
OTHOIIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO, OCO3HAHMSI LIEHHOCTH COOIIoe-
HUS MpaBuiI 0€30MaCHOTO MOBEAEHUS MPH paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYALHUSIX, YTPOKAIOIIUX
3JI0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TIPUMEHSITh 3HaHUS, MOJydaeMble MPH U3YUYEHUU XUMUH, IJI PEUIeHHs 3a]ad, CBS-
3aHHBIX C OKPY’KAIOILIEH MPUPOAHON CPEOH, MOBBIIICHUS YPOBHS SKOJIOTMYECKON KYJIbTYPbl, OCO3HAHUS
rI100aTBFHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIeM U MyTel UX PEelIeHUs MOCPEACTBOM METOIOB XUMUU;

9KOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOACTBOBATHCA UM B TO3HABATEIHLHON, KOMMYHUKATHUB-
HOU U COLMAIIBHOM MPAKTHUKE.

MeranpeamMeTHble pe3yJIbTAThI

B cocraBe MeranpenMeTHBIX pe3yibTaTOB BBIICSIOT 3HAYUMBIC 71T (POPMHUPOBAHUSI MUPOBO33pe-
HUs 00IIIeHayYHBIE TTOHTHS (3aKOH, TEOpHUs, IPUHIIMII, TUIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIIEPHUMEHT
U JIPYroe.), KOTOPbIe UCTIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpPEIMeTax U MO3BOJISIOT Ha OC-
HOBE 3HAHUN U3 3TUX MpPeaMETOB (OPMUPOBATH MPECTABICHUE O LIEJIOCTHOW HAYyYHOW KapTHHE MUPA, U
VHUBEpCaJIbHbIC y4eOHbBIC JNEWCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIE), KOTOPHIC
obecnieunBalOT (hopMHpOBaHME TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO U OCYILECTBICHHUIO
yueOHOM NeSTENbHOCTH.

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIe el cTBUS

ba3oBble Jornvyeckue aeiicTBus.

YMEHHE HUCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPH OCBOCHHHM 3HAHWI: PACKPHIBATh
CMBICJT XUMHUYECKUX MOHATHH (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTAHABIUBATH B3AUMOCBS3b C JIPY-
TUMH TIOHATUSIMH), UCTIOJB30BaTh MOHITHS JJIsi OOBSICHEHHUS OTIENbHBIX (DAKTOB W SIBICHUI; BHIOUPAThH
OCHOBAHUS W KPUTEPHH JIJIS KJIACCU(DUKAIIMA XUMUIECKUX BEIIECTB U XUMUYICCKUX PEaKIIHiA; YCTaHABIHU-
BaTh NMPUYUHHO-CIIEJACTBEHHBIE CBSI3M MEXKIY OObEKTaMH M3y4YEHHS; CTPOUTH JIOTHUECKUE PACCYXKIACHUS
(MHIYKTUBHBIC, JICTYKTUBHBIC, TT0 AaHAJIOTHH); Ie]IaTh BEIBOJIBI M 3aKJTFOUCHUS,
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YMEHHE MPUMEHSTh B MPOLIECCE MTO3HAHUSA NOHATUA (IPEIMETHBIE U METANPEAMETHBIE), CUMBOJIH-
YyecKue (3HaKOBBIE) MOJIENIH, UCIIOJIb3YEMbIE B XUMHH, TPEOOPa30BbIBAThH IIUPOKO MPUMEHSIEMbIE B XUMHUU
MO/ICJIbHBIC TIPEICTABICHUS — XMMUYECKHI 3HAK (CHMMBOJI JIEMEHTa), XUMHUecKast (hopMyiia U ypaBHe-
HUE XMMHYECKON peaKuu — MpU PEIICeHUN Y4eOHO-IT03HABATENbHbBIX 3a/a4; C YYETOM 3TUX MOJIEIbHBIX
NPEJCTAaBICHUN BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU U3YUAEMbIX 00BEKTOB — XUMH-
YEeCKUX BEIIECTB U XUMUUECKHX PEaKLUi; BBISBIATH OOLIME 3aKOHOMEPHOCTHU, IPUUNHHO-CJIEICTBEHHBIE
CBSI3M U NPOTUBOPEUMS B U3YHAaEMBIX IPOLIECCAX U ABJICHUSX; NpeularaTb KPUTEPUM JUISl BBISBICHUS
3TUX 3aKOHOMEPHOCTEN U MPOTHUBOPEUMIL; CAMOCTOSITENILHO BBIOUpATh CIIOCO0 peleHus yueOHoM 3a1aun
(cpaBHMBATh HECKOJIBKO BapUAHTOB PEIICHUS, BBIOMPATh HAaWOOJee MOAXOMAIIUN ¢ Yy46TOM CaMOCTOS-
TEJIbHO BBIICTICHHBIX KPUTEPHEB);

Ba3oBble uccienoBarebckme 1eHCTBUSA:

YMEHUE HCMOJb30BaTh IOCTABIECHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MMO3HAHMS, & TAKKE B Ka-
YeCTBE OCHOBBI JUISI (HOPMUPOBAHMSI TUTIOTE3BI IO IPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CYXKICHUIA;

MpHUOOpPETEHUE OMbITA O MJIAHUPOBAHUIO, OPTaHU3AIMH U MPOBEACHUIO YYCHHUECKUX IKCIIEPUMEH-
TOB: YMEHHE HA0IIIOaTh 332 XO/0M IPOIECcca, CaMOCTOSITEIBHO MMPOTHO3UPOBAThH €TI0 pe3ysbTar, GopMy-
JUPOBATh 00OOIIEHUS U BBIBOJBI MO pe3yibTaTaM IMPOBEAEHHOIO OIbITa, UCCIIEOBAHMS, COCTABIATh OT-
4€T 0 MPOICTIaHHOM pabore;

Pa6oroii ¢ ungopmanueii:

YMEHHE BBHIOMPATh, AaHATM3UPOBATH U MHTEPIPETUPOBATH HH(OPMAIHIO PA3IUYHBIX BHIOB U (popMm
MIPEJICTABJICHUS, TTOy4aeMyI0 U3 Pa3HbIX UCTOYHHKOB (HAYYHO-MOMYJSpHAs JTUTEpaTypa XUMHUYECKOTO
COZIep KaHusl, CIIPaBOYHBIE MTOCOOMS, pecypchl VIHTepHeTa); KPUTUYECKH OIICHWBATh MPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO HH(POPMAITHUIO;

YMEHHE IPUMEHSTH pa3IMyHble METO/bI M 3aIPOCHI IIPU TIOMCKE U 0TOOpE MH(OPMAIH U COOTBET-
CTBYIOIIUX JAHHBIX, HEOOXOIMMBIX ISl BBIIIOJIHEHHUSI YUeOHBIX M TIO3HABATENbHBIX 3a/1a4 OMpeneIEéHHOrO
THUIA; IPUOOPETEHNE ONbITa B 00JaCTU MCHOIb30BaHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIO-
TUH, OBJIAJICHUE KYJIbTYPOU aKTUBHOI'O MCHOJb30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM; CAMOCTOSITEIIBHO
BBIOMPATh ONTHUMAaNbHYIO0 (HopMy MpenacTaBiIeHHs WH(GOPMAIMKA W WUTIOCTPUPOBATH pPEIIaeMbIe 3aauu
HECJIOKHBIMU CXEMaMH, IUarpaMMaMu, ApyrumMu popmamu rpaduku U UX KOMOMHALMSIMH,

YMEHHE HCII0Ib30BaTh U aHAJIM3UPOBATh B IIpOLecCe YUEOHOM U UCCIIE0BATEIbCKOM AESITEIbHOCTH
MH(OPMALIHMIO O BIMSHUU MPOMBIILIIEHHOCTH, CEIbCKOTO XO34HWCTBA U TPAHCIIOPTA HA COCTOSIHHE OKPY-
YKAIOIIEH TPUPOJTHON CPEJIbL;

KoMMyHuKaTHBHBIC yHUBEpPCaJIbHbIC Y4eOHbIC 1eliCTBUA:

YMEHHE 3aJ]aBaTh BOIIPOCHI (B X0/ najora u/Wik JUCKYCCHUHU) MO CYILECTBY 00CYX/1aeMOU TEMBI,
(bopMyIMpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBIIIOJIHEHUS MPEATIOKEHHOH 3a/1auH;

MpUOOpPETEHNE OMbITA MTPE3EHTALIMH PE3Y/IbTATOB BBIIOJHEHUSI XUMUYECKOI0 3KcriepuMeHTa (J1abo-
PaToOpHOTO OMbITA, JTA0OPATOPHON PAOOTHI MO UCCIIETOBAHHUIO CBOIMCTB BEIIECTB, YU€OHOIO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMH MO3HABATENIbHOM U UCCIIE0BATEILCKOM Aes-
TEJIBHOCTU TPU PELIEHUH BO3HUKAIOUIMX MPoOIeM Ha OCHOBE y4éTa OOIIMX MHTEPECOB U COIJIAaCOBAaHUS
no3uuuil (o0cykaeHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIMSI COBMECTHBIX JAEUCTBUM,
OIpeJIeJIeHUue KPUTEPHUEB 110 OLIEHKE KaueCTBa BHITIOJIHEHHON paboThI U JIp.);

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSATEIBHO ONPENENATh LENN NEATEIbHOCTH, IIJIaHUPOBaTh, OCYLECTBIISTh, KOHTPO-
JUPOBATh U MPU HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO JEATEIHLHOCTH, BHIOMpaTh Hanbosee 3ppeKTus-
HBIE CIIOCOOBI peleHHs y4eOHBIX U MO3HABaTeNbHBIX 3a- J]ad, CAMOCTOATEIBHO COCTABIATh MIIM KOPPEK-
THPOBATh NPEUIOKEHHBIN AJITOPUTM JEUCTBUI IIPH BBINOJHEHUHN 33JaHUM C y4ETOM IOJYYEHHUS HOBBIX
3HaHUI 00 M3yyaeMbIX 00bEKTAaX — BEIIECTBAX M PeaKIUsIX; OLEHUBATh COOTBETCTBUE MOIYYEHHOTO pe-
3ynbTara 3a- SBJICHHOW 1€, YMEHHE HCIOJb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MpEajiaraeéMble B
YCJIOBUU 3aJJaHUN.

IIpeamerHbie pe3yabTaThl

B cocraBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHUIO 00S3aTEIIBHOTO COACP)KaHUSI, YCTAHOBJICHHOTO
JTaHHOU pabodel MporpaMMoil, BBIIEISIIOT: OCBOEHHBIE 00YJAIOIIUMUCS HayuyHbIe 3HAHUS, YMEHUS U CIO-
coObI IeMCTBUH, crieruduUuecKue sl PeAMETHOW 001acTu «XUMUS», BUIBI IEATETLHOCTH TIO TOTyYe-
HUIO HOBOTO 3HAHMS, €r0 WHTEPIPETAINH, MPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U
HOBBIX CUTYyallHsIX.
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K konmy oOydueHus B 8 kjacce mpeIMeTHBIC pe3ysbTaThl HA 0230BOM ypOBHE JIOJDKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUMN:

pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TOHSTHI: aToM, MOJEKYyJa, XUMHUYECKUH JIEMEHT,
MIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS U HEOIHOPOJHAs), BaJICHTHOCTh, OTHOCH-
TeIbHAsl aTOMHAs M MOJICKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS. Macca, MacCOBasl IOJIS
XUMHUYECKOTO AJIEMEHTAa B COCAMHEHHUH, MOJIAPHBIA 00BEM, OKCHJI, KUCIOTa, OCHOBAHHE, COJIb, AJIEKTPO-
OTPHLIATENIFHOCTh, CTENCHb OKUCIICHUS, XMMUYECKas Peakius, KIacCU(PUKAIM PEaKkIHii: peakluu co-
€IMHEHUS, pEeaKLUU Pa3JIoKEHUs, peaKI[Ui 3aMeleHUs], peakIlui 0OMeHa, 9K30- U dHJIOTEPMUYECKHUE pe-
aKIUH; TETIOBOM 3((EeKT peakiuu; SApo aToMa, SJIEKTPOHHBIN CII0i aToMa, aTOMHasi OpOHUTalb, PAANYC
aToMa, XUMUYECKasi CBS3b, MOJIAPHAS M HETOJIApHAs KOBAJIEHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH,
aHHMOH, PaCTBOP, MAaCCOBAs J0JIsI BELIeCTBA (MPOLEHTHAsI KOHIIEHTPAIMs) B PaCTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATHH (CM. 1.1) U MPUMEHSTH 3TH MOHS-
THUS TIPH ONTMCAHHUH BEIIECTB M UX TPEBPAICHUI;

HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJII COCTaBJI€HUs (OPMYJT BELIECTB U YPaBHEHUI XUMUYe-
CKHUX pEaKIIHIi;

OTIpE/EIISATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHMSIX; CTETIeHb OKUCIICHHUS dJie-
MEHTOB B OMHAPHBIX COSAMHEHUSX; TPUHAJICKHOCTD BEIIECTB K ONPEeIEHHOMY KJIACCY COCAMHEHUH 110
dbopMynaM; BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs! U HOHHAs) B HEOPTaHUUECKUX COCIMHEHMSIX;

packpsiBaTh cMbici [lepuonnueckoro 3akona JI. M. MenaeneeBa: 1eMOHCTpUPOBATh MOHUMAHUE
MEePUONYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX JIEMEHTOB OT UX MosiokeHus B [lepuoanueckoii cu-
cTeMe; 3aKOHOB COXPaHEHHsI MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJSIPHOTO YYEHUS,
3aKOoHa ABOTaJIpoO; onucvlieams U xapakmepuzosams Tadbnuunyo Gopmy llepuonnyeckoit cucremsl Xu-
MUYECKUX 3JICMCHTOB: pa3jiMyaTrh MOHATHS «TJIaBHAs moArpymnmna (A-rpymnmna)» U «Imo0ovHas MOArpyIia
(b-rpymnma)», manbie U OOJIbIINE MEPUOJBI; COOMHOCUMb OOO3HAYEHUS, KOTOPbIE MMEIOTCS B TaOJHIIe
«IIepuoanueckas cucteMa XuMHU4ecKux sneMeHToB /. 1. MenaeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKA-
MU CTPOEHHUSI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsij sjpa, oOllee YUCIo 3JIEKTPOHOB U pac-
npeJesieHHE UX 0 AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATH XUMHUECKHUE JIEMEHThI; HEOPraHUUYECKUE BEUIECTBA; XMMUYECKUE PeakIuu (1o
YHCITY ¥ COCTAaBY YYaCTBYIOIINX B PEAKIIUH BEIECTB, IO TEIJIOBOMY P PEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XMMHUYECKHE CBOWCTBA BELIECTB PA3IMYHBIX KIIACCOB, MO/I-
TBEpiKJ1asi OIMMMCAHNE TPUMEPAMH MOJICKYJISIPHBIX YPABHEHHH COOTBETCTBYIONINX XUMHUCCKUX PEAKIIN;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa; BO3MOKHOCTH
MPOTEKAHUS XUMHUSCKUX TPEBPAICHUH B PA3INIHBIX YCIIOBUSX;

BBIYUCTISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO 10O XHUMHU-
YeCKOT0 AJIEMEHTa 0 (PopMylie COeTMHEHHS; MAaCCOBYIO JIONIIO BEIIECTBA B PAaCTBOPE; MPOBOJUTH pacué-
TBI 110 YPaBHEHUIO XUMHUYECKOM peaKkinu;

MIPUMEHSTh OCHOBHBIE OIEPAIMU MBICIUTEIBHON JEeSITeIbHOCTH — aHAJIM3 M CHHTE3, CPaBHEHUE,
00001IeHIe, CUCTEMATH3AINIO, KIacCU(DHUKAIMIO, BBISIBICHUE MPUYMHHO-CICICTBEHHBIX CBSI3EeH — JUId
W3yYeHHs] CBOWCTB BEUIECTB M XWMHUYECKUX PEAKIHil; €CTeCTBEHHO-HAyYHBIE METOJbI TO3HAHUS —
HaOIoIeHne, U3MEpEeHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbBIN 1 MBICIIEHHBIH );

CIIeZIOBaTh TPaBHIIAaM IIOJI30BAHUSI XUMHUUYECKOW MOCYIOW W J1abopaTopHbIM 00OpYyIOBaHUEM, a
TaK)ke MpaBWIaM OOpaleHHs ¢ BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSMH MO BBIMOIHEHHUIO J1a00-
PaTOPHBIX XMMUYECKHUX OIBITOB IO TOYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEHIECTB (BOIOPOJIA U KHC-
JI0poia), MPUTrOTOBJIEHUIO PACTBOPOB C ONpPENIeNEHHON MaccOBOM J10JIel pacTBOPEHHOIO BEILECTBA; IIa-
HUPOBATh U MPOBOJIUTH XUMUYECKHE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB MIETOYEH U KHCIIOT C
MOMOIIBIO UHIUKATOPOB (JIAKMYC, (heHOI(PTaTeHH, METUIOPAHXK U Ap.).

K xonmy ooydenus B 9 (10) kmacce nmpenmMeTHbIe pe3yabTaThl HA 0A30BOM YpOBHE JIOJDKHBI OTpa-
&KaTbh c(POPMHUPOBAHHOCTDH y 00YUAIOIINUXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTH, 3JIEKTPOOTPHUIATEIBHOCTD, CTE-
NeHb OKHUCJICHUS, XUMUYECKasi PeaKlMs, XMMHUYECKas CBs3b, TEIUIOBOH 3((eKT peakiuu, Mojb, MOJIAP-
HBIA 00BEM, PAaCTBOP; ICKTPOIUTHI, HEAIEKTPOIHUTHI, IIEKTPOIUTHICCKAs TUCCOLUAINS, PEaKIINd NOH-
HOro oOMeHa, KaTallu3aTop, XMMUYECKOe paBHOBECHE, 0OpaTuMble M HEOOpaTUMbIE peakluu, OKUCIH-
TEJIbHO-BOCCTAaHOBUTEBHBIE PEAKIINH, OKUCIUTEh, BOCCTAHOBUTENb, OKHCICHNE M BOCCTAHOBIICHNE, aJl-
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JIoTponus, aMpOTEPHOCTh, XUMHUYECKas! CBsI3b (KOBAJICHTHAs!, MOHHAS, METAIUTMUYECKAs ), KPUCTAILITMUECKAs
peméTKa, KOoppo3us METALIOB, CIUIABBl; CKOPOCTh XMMHMUYECKOW PEAKLNH, MPEAEIbHO AOMYCTUMAs KOH-
uentpanus (I[11K) BemecTsa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATHH (CM. 11.1) U MpUMEHATH 3TH MOHS-
THS IPU ONIMCAHUU BELIECTB U UX MPEBpAILEHUI;

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJII COCTaBJI€HUs (OPMYJT BEIIECTB U YPaBHEHUI XUMUYe-
CKHUX pEaKIIHIi;

ONpPENENATh BAJICHTHOCTh M CTENEHb OKUCIICHHUS] XUMHUYECKUX 3JIEMEHTOB B COCIIMHEHMIX pa3iny-
HOTO COCTaBa; MPHUHAJIC)KHOCTD BEUIECTB K ONMPEACIEHHOMY KJIACCY COCTUHEHUH 1o popMynam; BUI XH-
MUYECKOW CBSI3U (KOBaJIEHTHAs, HIOHHAs, METaJNINYecKasi) B HEOPraHUYECKUX COCIMHEHUSX; 3aps] MOHA
o XUMHYECKOH (hopMmysie; XapakTep cpelnbl B BOJAHBIX PAcTBOPaX HEOPraHWYECKUX COCAWHEHUH, THII
KPUCTAJUTMYECKON pelIETKH KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMbica [lepuonnueckoro 3akona Jl. . Menaeneesa u 1eMOHCTPUPOBATh €r0 MTOHUMAa-
HUE: ONHCHIBATh U XapaKTepu30BaTh TabmnuHyto Gopmy [lepuonndeckoii cucTeMbl XUMUYECKUX JIEMEH-
TOB: pa3inuaTh MOHATHUA «IJIaBHAsA moxarpymnmna (A-rpymma)» u «mobdouyHas noarpynmna (b-rpynma)», ma-
Jple U OOJIBIINE MEePUOJIbl; COOTHOCUTH 0003HAYEHHSI, KOTOPbIE UMEIOTCS B MEPUOANYECKON Tabnule, C
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sfpa, oouiee
YHCIIO 3JIEKTPOHOB U PACHpe/IeNICHNE UX 0 3JIEKTPOHHBIM CIIOSIM); OOBSICHATH 00IIME 3aKOHOMEPHOCTH B
WU3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COEIMHEHUH B IpeJieax MaJblX EPHUOJ0B U IJIaBHBIX MOATPYII C
y4€TOM CTPOEHHUSI UX aTOMOB;

KJIAaCCU(UIMPOBATh XMMHUUECKHUE 3JIEMEHTbI; HEOPraHUUYECKUE BELIECTBA; XUMUUECKHUE peakuuu (1o
YHCIy U COCTaBYy y4YacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (HEKTy, 0 U3MEHEHHUIO CTeTeHen
OKHCJIEHUSI XMMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAThH) OOIIME U crienu(pUUecKre XUMUYECKHE CBOMCTBA MPOCTHIX U CIOXK-
HBIX BEIIECTB, MOATBEPKIasi ONMCAHUE TPUMEPAMU MOJIEKYJSPHBIX U MOHHBIX YpaBHEHUI COOTBETCTBY-
FOIIUX XUMUYECKUX PEAKIUN;

COCTaBJISATh YPAaBHEHHUS JIEKTPOJUTHYECKON IHCCOLMALMU KHUCIIOT, IIEJI0Yel U COjel; MOJHbIE U
COKpalI€HHbIE YpaBHEHUS pEaKlUii MOHHOTO OOMEHa; ypaBHEHHUS pEakluid, MOATBEPXKIAIOLIUX CYIIe-
CTBOBAHME F€HETUYECKOM CBSI3U MEX/ly BELLIECTBAMU PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTaBIICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLuil;

MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTU OT UX CTPOEHUS; BO3MOKHOCTU IPOTEKaHUS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB; MAaCCOBYIO JIOJIF0 XUMHU-
YEeCKOro 3JIEMEHTA 10 (popMysie COeTMHEHUS; MacCOBYIO JIOJIIO0 BEIIECTBA B pacTBOPE; MPOBOJUTH pacué-
ThI 110 YPAaBHEHUIO XUMHUYECKOUN pEaKnu;

clIeIoBaTh MpaBUiaM IOJIb30BaHUS XUMUYECKOW MOCYIOW M 1a00paTOpHBIM 0O0OpYJOBaHHEM, a
TaKXe MpaBWiiaM OOpalIeHUs C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHSAMHM MO BBIOJHEHUIO J1a00-
PaTOPHBIX XMMHUYECKHX OIBITOB I10 MOJIYYEHUIO U COOMPaHNIO ra3000pa3HbIX BELIECTB (aMMUaKa U yrie-
KHCIIOTO Ta3a);

MIPOBOAMTDH peaKLu, MOATBEPKAAIOIINE KaueCTBEHHBIM COCTAaB Pa3IMYHbIX BELIECTB: PacllO3HABATh
OIIBITHBIM ITyTEM XJOPHUJ- OPOMUI-, HOIUA-, KapOoHaT-, pochaT-, CUIIMKaAT-, CyIb(at-, THAPOKCUI-UOHBHI,
KAaTHOHbl aMMOHHUS U MOHBI U3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOIME B BOAHBIX pacTBOpax HEOpraHuye-
CKHX BELIECTB;

MIPUMEHSTh OCHOBHBIE OINEpAaIli MBICIUTEIBHON JEATENIbHOCTH — aHalu3 U CUHTE3, CpaBHEHUE,
0000111eHUEe, CUCTEMAaTU3aIINIO, BBIIBIEHNUE MPUYNHHO-CIICACTBEHHBIX CBA3€H — JUIsl U3Y4YEHUS! CBOWCTB
BEUIECTB U XMUMHUYECKUX PEaKlui; eCTeCTBEHHO-HAayUYHblE€ METOJIbl MO3HAHUS — HaONI0/IeHne, U3Mepe-
HUE, MOJEIINPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIN).

4. OueHkKa A0CTHKeHHs MJIAHNPYEMBbIX pe3yJbTaTOB
OueHka JauyHOCHHbLIX PE3yAbTaTOB OOYYAIOLIMXCS HE MOJUIEKUT HENOCPEICTBEHHOH OLCHKE.
OneHka c(OpMHUPOBAHHOCTH OTAENBHBIX JUUYHOCTHBIX PE3YyJIbTaTOB BO3MOKHA BO BHYTPEHHEM MOHHTO-

puHTC 06pa3OBaTCJlBHOI>'I OopraHu3alu 1pr yCJIOBUH UX HCHCpCOHI/I(I)I/II_II/IPOBaHHOCTI/I.
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OueHka TOCTIKEHUS MemanpeoMemHulx Pe3yJIbTaToOB OCYILECTBISIETCS B X0/I€ BHYTPEHHETO0 MOHU-
TOPUHTA, COJEpKAHWE U TMEPUOJAUYHOCTh KOTOPOTO YCTAHABJIMBAET IMEAArOrMUECKHil coBEeT 00pa3oBa-
TEJIbHON OpraHu3alyH.

O1neHUBaHUE npedMemublX Pe3yJIbTaTOB OCYIIECTBIIICTCS 10 MATHOATUILHOW CUCTEME:
"5"-oTan4HO,

"4"-xoporo,

"'3"-yIOBIETBOPHUTEIHHO,

"2" - HeyIOBIETBOPUTEIIHHO.

[IpoBepka u oreHKa 3HAHUHN MPOXOIUT B X0JI€ TEKYIIMX 3aHATHH B YCTHOM WJIM MUChbMEHHOU (op-
Me.

dopmMamM# KOHTPOJISL SIBJSIIOTCS MPOMEXKYTOUHbIE M UTOTOBbIE KOHTPOJbHBIE PAaOOTHI, CaMOCTOSI-
TeIbHBIE PA0OTHI, TECTOBBIC PAa0OTHI, (PPOHTANBHBIM ¥ WHIAMBUAYAIBHBIH OMPOC; OTYETHI MO MpaKTHYe-
CKUM U JIabopaTOpHBIM paboTaM; TBOpUECKUE 3aJaHUsI.

JoctrxeHusi 00y4arOImUXCsl OIEHUBAIOTCS B Mpoiecce PpOHTAILHOTO W WHAMBUAYAILHOTO KOH-
TPOJISi HAa OOBIYHBIX YPOKaX, B MpOIecce MPAKTUYECKUX padOT MO OKOHYAHUHM U3YUEHHsSI KPYIHBIX TEM.
[TpoBepouHbie PabOTHI MPOBOISATCS B MUCHMEHHOU (hopme, B BUIEC TECTOB (BapUaHThI OTBETOB COKpaIie-
HBI ¢ 4x 10 3x). 3aruiaHupoBaHHbIe Ta00OPAaTOPHBIE PAOOTHI MOAJIEKAT OILIEHKE M0 YCMOTPEHUIO YUUTESL.

Pe3ynbrarel 00yueHus JEMOHCTPUPYIOTCS OOYHAIOIIUMCS C UCTIOIb30BAaHUEM JIOCTYITHOTO €MY BH-
Jla peueBoil AesITeNIbHOCTH B COOTBETCTBUU CO CTPYKTYpo# HapymieHus. [Ipu Heo0X0auMOCTH BO3MOKHO
yBEJTUYCHUE BPEMEHU Ha TIOJITOTOBKY OTBETA.

[Ipu onenke 3HaHUI 00yYarOIIKUXCS MpeArnoaraeTcs oopam@arh BHUIMaHUE Ha MPaBUIBHOCTh, OCO-
3HAHHOCTb, JJOTUYHOCTh U JOKA3aTE€IbHOCTh B M3JI0KEHWU MaTepHasia, TOUHOCTh MCIOJb30BaHUSI TEPMHU-
HOJIOTUHU, CAMOCTOSITENTILHOCTh OTBETA.

Pe3ynbrarel 00yueHus JEMOHCTPUPYIOTCS OOYHAIOITUMCS C UCTIOIb30BAHUEM JIOCTYITHOTO €MY BU-
Jla peueBoil JesTeNIbHOCTH B COOTBETCTBUU CO CTPYKTYypoil HapyuieHus. [Ipu HeoOXoauMocT BO3MOKHO
yBEJTMYCHUE BPEMEHU Ha TIOJITOTOBKY OTBETA.

HopMBbI 011eHOK 32 YCTHBIN OTBeT:

Ouenka «5» ctaBUTCA, €CIIU 00yJaroLIHHCS:

- IIOKA3bIBACT INIyOOKOE U MOJHOE 3HAHHE U OHMMaHHE BCEro 00bEMa MporpaMMHOr0 MaTepuaa,
IIOJIHOE NMOHMMAHHUE CYHTHOCTH PAacCMaTPHUBAEMBIX MOHSITHUM, SIBJICHUNA U 3aKOHOMEPHOCTEH, TEOpuil, B3a-
HMOCBS3€;

- YMEET COCTAaBUTbH IOJIHBIM M MPaBUJIBHBIA OTBET HA OCHOBE M3Y4YEHHOI'O MaTe€pHalla; BBIIEIATH
IJIaBHBIE MOJ0XKEHHS, CAMOCTOATEIBHO MOATBEPK/IaTh OTBET KOHKPETHBIMU ITpUMepaMu, pakTaMu; camo-
CTOSITENIHO U apIyMEHTUPOBAHO JIe1aTh aHalln3, 0000IEHH s, BEIBOIBI.

- YCTaHaBIIMBAET MEKIIPEIMETHbIE (Ha OCHOBE paHee NMPUOOPETEHHBIX 3HAHUN) U BHYTPUIIPEIMET-
HBIE CBSI3U, JEMOHCTPUPYET YMEHHE TBOPYECKH NPUMEHATH IOIYYECHHBIE 3HAHUS B HE3HAKOMOMW CUTYya-
1y,

- YMeeT I0CIIeI0BaTeNbHO, YETKO, CBA3HO, 0OOCHOBAHHO M 0€30IIMO0YHO U3jaraTh yueOHbIN MaTe-
pHual; 1aBaTh OTBET B JIOTMYECKOM IOCIIEOBATEILHOCTH C MCIOJIb30BAaHUEM IPUHSITONH TEPMHHOJIOTHH;
JenaTb COOCTBEHHBIE BBIBO/IBI; (HOPMYIMPOBATh TOYHOE ONPEIEICHNE U UCTOJIKOBAaHHE OCHOBHBIX MOHS-
TUH, 3aKOHOB, TEOPHIi; IPU OTBETE HE MOBTOPSET JIOCIOBHO TEKCT Y4eOHHUKA, U3JIaraeT MaTepual JuTepa-
TYPHBIM SI3IKOM; TIPABUJIBHO U OOCTOSATENIHO OTBEYAET Ha JJOMOJHUTEIbHBIE BOIIPOCH! YUUTENS;

- YMEEeT CaMOCTOSITEJIbHO U PallMOHAIbHO KCIIOJIb30BATh HAIJIS/IHbIE MOCOOUS, CIIpaBOYHbIE MaTe-
pHaibl, yueOHUK, TOTIOJHUTENBHYIO IUTEpaTypy, NEPBOMCTOUHUKH; IPUMEHATh CUCTEMY YCIOBHBIX 000-
3HAYEHUH NMpU BEJACHHUM 3alKCel, COMPOBOXKAAIOIINX OTBET; MCIOJIb30BaHUE JJISl JOKA3aTebCTBA BHIBO-
JI0B U3 HAOJIIO/IEHUH U OIBITOB.

Ouenka «4» craBuTCs, €ciii 00ydyaroLuiics:

- MIOKa3bIBAa€T 3HAHUS BCETO M3YyYEHHOr'O NPOTrpaMMHOI0 MaTepuana; JaéT MOJHBIA U NPaBUIIbHBIN
OTBET Ha OCHOBE M3YYEHHBIX TEOPUH; JOMYCKAeT HE3HAYUTENIbHbIE OMUOKUA U HEIOUETHI IPU BOCIPOU3-
BEJICHUU W3YYEHHOI'0 MaTepuana, HeOoIbIIie HETOYHOCTH MIPU MCIIOIB30BAHUN HAyYHBIX TEPMUHOB WM
B BBIBOJIaX M 0000IIEHUAX U3 HAOIIONEHHI U ONBITOB;
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- MaTepuaj M3JIaraeT CBS3HO, B OMPEIEICHHON JTOTUYECKOW MOCIEI0BATEIBHOCTH, MIPH 3TOM JO-
MyCKaeT OJHy HerpyOyro omuOKy Win He Oosiee IByX HEI0YETOB U MOXKET UX HCIPABUTh CAMOCTOSITENb-
HO TIpH TPeOOBAaHUM WJIH MIPH HEOOJBIION MOMOIIY MPENoAaBaTes; MOATBEPKAAET OTBET KOHKPETHBIMHU
pUMepaMu; IPaBUILHO OTBEYAET Ha TOTIOJIHUTENbHBIE BOIPOCH YUUTES;

- YMEET CaMOCTOSITEIbHO BBIJCISTH TJIABHBIC MOJOXKEHHS B U3YYCHHOM MaTepuaie; Ha OCHOBAaHUHU
(bakToB U MpuMepoB 0000111aTh, /1e1aTh BHIBO/IbI, YCTAHABINBATH BHYTPUIIPEAMETHBIE CBSI3H,

- IEMOHCTPUPYET YMEHUE MPUMEHSITH MOJyYCHHBIC 3HAHUS HA MPAKTUKE B BUIOU3MEHEHHOU CHUTY-
aluu, coOI0aTh OCHOBHBIC MpaBHUJa KYJIbTYpbl YCTHOW PEeYd M CONMPOBOXKIAONIEH MHUCHbMEHHOM, HC-
M0JIb30BaTh HAyYHBIC TEPMHUHEI;

Ouenka «3» CTaBUTCS, €CITH 00yYarOIIHIACS

- YCBOMJI OCHOBHOE COJIepXKaHKe yueOHOro Marepuaia, UMeeT Ipo0erbl B yCBOSHHH MaTepuana, He
MPEMSTCTBYIOUINE albHEHIIIEMy YCBOCHHIO POTPAaMMHOI0 MaTepuraa;

- MaTepHuall U3j1araeT HeCUCTEMAaTU3UPOBAaHHO, )parMEHTapHO, HE BCETa MOCIIEA0BATEIbHO;

- TIOKa3bIBaeT HEIOCTATOYHYI C(HOPMHPOBAHHOCTH OTAEIBHBIX 3HAHUW U YMEHUI; BBIBOJIBI U
00001IeHNS ApTYMEHTUPYET ¢1ab0, TOMYCKAeT B HUX OIIHOKH.

- IOMYCTUJI OIIMOKHU U HETOUYHOCTH B UCIIOJIb30BAHUM HAYYHOI TEPMUHOJIOTUY, OIIPE/ICICHHS TOH sI-
TUM a1 HEAOCTATOYHO YETKHE;

- HE UCIOJB30BajJ B KauyecTBE J0Ka3aTelbCTBA BHIBOJLI U 00001IeHUs U3 HaOm0aeHHH, (HaKTOB,
OIIBITOB MJIU JTOTYCTHJI OIIMOKH MTPH UX M3JI0KCHHH,

- HCTIBITHIBACT 3aTPYJHEHUS B IPUMEHEHUU 3HaHUH, HEOOXOAUMBIX ISl pELICHUS 33/1a4 Pa3InYHBIX
TUTIOB, NPU OOBSICHEHWW KOHKPETHBIX SBJICHUA HAa OCHOBE TCOPHH W 3aKOHOB, WM B IMOJTBEPIKICHUU
KOHKPETHBIX MPUMEPOB MPAKTHUECKOTO IPUMEHEHUS TEOPHIA;

- OTBEYAET HEMOJHO Ha BOIIPOCHI YUUTENS (YIIyCKasi U OCHOBHOE), MJIM BOCIIPOM3BOAUT COZIEPIKaHUE
TeKcTa yueOHUKA, HO HEOCTATOYHO MOHUMAET OT/ENIbHBIC MOJI0KEHHUSI, UMEIOINE 3HaYeHHE B 3TOM TEK-
cre;

- 00HapyXKMBaeT HEJOCTATOUHOE MOHUMAaHUE OTJEIbHBIX MOJOKEHUI MPU BOCIHPOU3BEICHUU TEK-
cTa yueOHMKa (3amuceld, NIEPBOMCTOYHUKOB) MJIM OTBEYAET HEMOJIHO HAa BOMPOCH! YUUTENs, JOMYCKas O/I-
HY-JIB€ TpyObIe OIIHOKH.

Onenka «2» craBuTcs, €ciiv 00y4aroluncs

- HE YCBOWJI M HE PACKPBLI OCHOBHOE COJIEpKaHKME MaTepHaa;

- HE JIeJIacT BEIBOJOB U 0000IICHMIL;

- HE 3HACT U HE MOHMMAET 3HAYUTEIHHYIO WM OCHOBHYIO YacTh MPOTPAMMHOI0 MaTepuaia B mpe-
Jenax MOCTaBJIEHHBIX BOIIPOCOB;

- UMeeT clabo cOPMUPOBAHHBIE M HETOJIHBIC 3HAHUS M HE YMEET MPUMEHSATh UX K PEIICHUI0 KOH-
KPETHBIX BOIIPOCOB U 3a7a4 10 00pasiy;

- pu OTBeTe (HAa OJMH BOMPOC) JOMyCKaeT Oosee NBYX IpyObIX OLUIMOOK, KOTOPbIE HE MOXET HC-
MIPABUThH JIaXKE IMPU TIOMOIIHA YIUTEIS.

IIpumeyanue

[To OKOHYaHMH YCTHOTO OTBETA OOYYAFOIIETrocs MeIaroroM JAaéTcsi KpaTKUil aHajau3 0TBETa, OObSB-
JsieTcs MOTUBUPOBAHHAs OlleHKA. BO3MOXKHO NpHBiIedeHHe IpYrux oO0ydarolmuxcs A aHaiu3a OTBETa,
caMOaHaJH3, MPEII0KECHNE OLEHKH.

OrneHnBaHUE YCTHBIX OTBETOB OCYIIECTBIISETCS O€3 ydeTa HapyIICHHUN S3BIKOBBIX/ PEUEBBIX HOPM,
CBSI3aHHBIX C HEJIOCTATKaMH MPOU3HOCUTEIIEHON CTOPOHBI peuu (IIPOU3HOIICHHE 3BYKOB, BOCIIPOU3BE/IL-
HUE CIIOB CII0)KHOM CIIOTOBOM CTPYKTYPbI, HHTOHAIIMOHHBIX U PUTMUYECKUX CTPYKTYp H JIp.).

HopMmbI 0lleHKH MHCHbMEHHBIX PadoT:

Ouenka «5» craBuTCs, €clii 00yUYarOLTHIiCs:

- BBITIOJHUJI paboTy 6€3 ommnOoK U HEJIOUETOB;

- IOITyCTUII He 0oJiee OTHOTO HeJA0YeTa.

Ounenka «4» craBUTCS, €clid 00yUYaIOLIUICS BBIOJIHUI pabOTy MOJTHOCTBIO, HO AOMYCTUI B HEM:

- He OoJiee OAHON HErpyOoil OMMOKK U OJTHOTO HEJI0YeTa;

- nim He OoJiee TBYX HEJJOYETOB.

Ouenka «3» cTaBUTCA, €CIU O0YYAIOIIMNACS MPABUIHHO BBIMOJHUI HE MEHEE MOJIOBUHBI pabOThHI
WJIA JOTTYCTHIL:

- He OoJee IBYyX TpyOBIX OIINOOK;

- WK He OoJiee OTHOM TPpyOOi U OAHOM HETPYOOU OIMMOKY U OJTHOTO HEJIOYETa;
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- WM He OoJiee IBYX-TpeX HerpyObIX OMIHOOK;

- WJIK OJHOU HETPYOOi OITMOKU U TPEX HEOUETOB;

- WU TIPU OTCYTCTBUU OIIHUOOK, HO TIPY HAJIMYUH YETHIPEX-TISATH HETOUYETOB.

Ouenka «2» CTaBUTCS, €CITH 00yJarOIIHIACS:

- TOTYCTHJI YUCJIO OIMIMOOK M HEJOUYETOB, MPEBOCXOMAAIIEE HOPMY, IIPU KOTOPO MOXKET OBITh BBI-
CTaBJICHA OLIEHKA «3»;

- WJTY €CITU TIPABUIILHO BBITIOJTHWI MEHEE MOJIOBHHBI pa0OTHI.

IIpumeuanwue.

Y4yutens UMEET MPaBO MOCTABUTH OOYYAIOIIEMYCS OIICHKY BBIIIE TOH, KOTOpas MpeayCMOTpeHa
HOpPMaMH, €CIId UM OPUTMHAIBHO BBINOJIHEHA padoTa.

O1eHKH C aHAJTM30M JIOBOJAATCS JI0 CBEACHUS 00YYaIOUINXCsl, KaK MPaBUIIO, HA MOCIEAYIOIEM ypO-
Ke, IpelycMaTpuBaeTcs paboTta HaJl OlKMOKaMu, YyCTpaHEeHHEe TPOOeIoB.

OrneHKka He CHIDKAETCsl 32 TpaMMaTUYECKUe W Jucrpaduyeckue OImMUOKH, JOMYIICHHBIE B padoTe.
WckimoueHus: COCTaBISAIOT CIydyau HAllMCAHUS TE€X CJIOB U CIIOBOCOYETAHUM, KOTOPbIE IUPOKO HUCIOIbB3Y-
I0TCS Ha YPOKaX XMMHH. YUUTHIBasi OCOOCHHOCTH JIETEH C TSHKEIBIMU HAPYHICHUSMHU PEUH, TOMYCKAETCs
Hanuuue 1 ucnpaBlieHUs: IPU YCIOBUH MOBTOPHOI 3aIMCH KOPPEKTHOT'O OTBETA.

Ommbku, 00yCIOBIICHHBIC TSHKEIBIMA HAPYIICHUSMH PEYU U TTUChbMa, CIEyeT pacCMaTpUBaTh WH-
OUBUAYAIbHO AJISl Kaxaoro odywaromierocs. CrneunduueckuMu A HUX OLIMOKaMH SBIISIOTCS 3aMeHa
COTJIACHBIX, UCKAXKCHUE 3BYKOOYKBEHHOTO COCTaBa CJIOB (TIPOMYCKH, IMEPECTAHOBKH, NOOABICHHUS, HEIO-
MUChIBaHUE OYKB, 3aMEHa TJIACHBIX, Ipyb0e HMCKakeHUE CTPYKTYpHI ciaoBa). [Ipu BHICTaBICHUH OLIEHKHU
BCE€ OJTHOTHITHBIE CTIeH(PUYSCKUE OMMOKYU MPUPABHUBAIOTCS K OJTHOM opdorpaduueckoit ommoke.

[Ipu HeOpe>KHOM BBITIOJIHEHUU MUCbMEHHBIX PabO0T, OOJBIIIOM KOJIUYECTBE UCIIPABICHUN, NCKaXKe-
HUH B HAYEpTaHUU OYKB OIICHKA CHIDKASTCS HA OJUH OalI, €CIIM 3TO HE CBSI3aHO ¢ HAPYIICHUEM MOTOPH-
KH Y 00y4aromierocs.

Kputepuu BbICTAB/I€HHS OLEHOK 32 MPOBEPOYHbIE TECTHI.

Bpewms BeimoHeHUs TecToBOM padoTsl u3 10 BompocoB: 10-15 MuH.

Bpewms BeinonHenust rectoBoit pabotsl u3 20 Bonpocos: 30-40 MuH.

77-100% - nmpaBUIBHBIX OTBETOB OILICHKA «5»

52-76% - mpaBWIIBHBIX OTBETOB OIICHKA «4»

27- 51% - mpaBUIIBLHBIX OTBETOB OIICHKA «3»

0— 26% - nmpaBUIIBHBIX OTBETOB OICHKA «2.
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8 ki1ace

5. TemaTuueckoe mianupoanue “Xumus” (8-10 kimacenr)

Jlis KaX10ro Kjiacca MnpeayCMOTPEHO pe3epBHOE yueOHOe BpeMsl, KOTOPOE MOXKET ObITh MCIIOJb30BAaHO YYaCTHUKAMHU 00pa3oBaTeIbHOIO Mpo-
recca B 1eNsAx (OPMHPOBAHUS BapUATHBHOM COCTABISIOUICH COJEpKaHUA KOHKPETHOH paboueil mporpammsl. [Ipu 3ToM oOsi3aTenbHas (MHBapUAHT-
Hasl) 4acTh COJEpKaHMsI IIPeaIMeTa U BpeMsl, OTBOJMMOE Ha €€ N3yuyeHHUe, COXPaHEeHbI NOJIHOCThI0. BO3MOXKHO, nepepacnpeieieHie BpeMEHH BHYTpHU
VHBAPUAHTHOM 4aCTU MEXK]y TEMaMHu.

HaumenoBaHue pa3z-

XumMusi — BaKHAA
00J1aCTh €CTeCTBO3HA-
HUS ¥ IPAKTUYECKOM

AesiTeIbLHOCTH
4eJI0BeKa

Xumus B cucreMe Hayk. Tema u BemecrBa. Pusnye-
CKHME CBOMCTBA BEUIECTB. AIperaTHOE€ COCTOSIHHUE Be-
miectB. [loHsATHE O MeTOaxX Mo3HAHUS B XUMUU. Yu-
cThie BemecTBa U cMecu. CrocoObl pas3jiesieHus: cMme-
cell.

XUMHYECKHH IKCIIEPUMEHT:

JleMoHCTpanum:

3HAKOMCTBO C XMMHYECKON MOCYAOH, ¢ IpaBHJIaMU
paboThl B 1TaOOPAaTOPUH U MpHEMaMHu OOpalleHus ¢ ja-
OopaTopHbIM O0OpynOBaHWEeM. DU3NUYECKHE CBOWCTBA
00pa310B HEOPraHUYECKUX BEILIECTB — METAJUIOB U He-
MeTaiioB. CriocoObl pasaenenus cMmeced (puiabTpoBa-
HUe, BbITapUBaHUe, TUCTUIUIALUS, XpoMaTorpadus).

JlabopaTopHble ONBITHI:

N3yuenune u onucaHue (QpU3MUECKUX CBOMCTB 00Opas-
OB HEOpraHMYeCKHX BellecTB. l3yueHue crnocoOoB
paszeneHus cmecel (¢ TOMOIIBIO MarHuTa).

IIpakTHyeckue padborTsbi:

Ne 1. IIpaBuna paboTsl B 1abopaTopuu U MpUEMBI 00-
pareHus ¢ 1abopaTopHbIM 000PYAOBaHUEM.

Ne 2. Paznenenue cMmecell (Ha mpuMepe OYMCTKH IIO-
BapeHHOMN COJIN)

JyieKTpOHHBbIE (HM(PpoBbIE) 00pa3oBaTe/ibHbIE

pecypchl:

J1eJIOB M TeM y4eO- KomriecTso OcHoOBHOE coJlep:KaHue OcHOBHBIE BH/IbI 1€ATEJIbHOCTH 00y4aI0IIHXCH
HOTI'0 NpeaMeTa acor
Paznen 1. IlepBoHavaibHbie Xumuueckue nousitus (20 u)
Tema 1. S yacos IIpeamer xumuu. Posnb XMMHMM B JKM3HM 4eJIOBEKa. | PacKpbIBaTh CMBICI U3y4aeMbIX IIOHATHH.

PackpeiBaTh posib XUMUU B NPUPOAE U KU3HU 4e-
JI0OBEKA, €€ CBS3b C IPYTMMU HayKaMHU.

Pa3znnuate 4yncTeie BeleCcTBA M CMECH; OLHOPO.-
HbIC 1 HEOJJHOPOHBIE CMECH.

Paznuuath Qu3nueckue 1 XMMHUYECKUE SIBICHUS.

CrnenoBarh anropuTMaM HCIOJB30BaHUS 3KCIEPHU-
MEHTAJIbHBIX METOJO0B — HaOJIOAEHUS M IKCIEepu-
MEHTA.

Habmtonate u onuceiBaTh 0OBEKTHI MPH MPOBEE-
HUW JIEMOHCTpalii U 1a00paTOPHBIX OIBITOB I10
M3YUEHHUIO (PM3MUECKUX CBOMCTB BEIIECTB, CIIOCOOOB
[pa3aeneHus CMECEN BEIIECTB.

[IpoBOAUTH XUMUYECKHUN HDKCIIEPUMEHT IIPU pasjie-
JIeHUM cMecel (Ha MpuMepe OYUCTKU IOBAapEHHOM
COJIM) B X0/1€ IPAaKTU4eCKOM paboThr Ne 2.

CrenoBaTe NpaBWIIaM IOJIB30BAHUS XUMHUYECKON
Mocynoil M 1abopaTopHbIM 00OPYZAOBaHHEM, a TaK-
K€ TpaBUjaM OOpalleHUs] ¢ XUMUYECKHUMH Bellle-
CTBAMH B COOTBETCTBUM C MHCTPYKLMEH IPHU BBI-
MOJIHEHUU MpaKTHUYecKoil paboTel Ne 1.

BeicTpanBarh pa3BEPHYTHIC TUCBMEHHBIE U YCTHBIE
OTBETHI C OMOPOM Ha MH(pOpPMaLMIO U3 YUeOHUKA U
CIIPAaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO MCIIOJIb30BaTh
M3y4EHHBIN NOHATUIHBIN almapaT Kypca XUMHH.




®DI'NC “Mos mkona” bubamoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/04/08

TeMma 2.
BemecTBa n
XHMHYECKHE

peakiuun

15 yacoB

ATOMBI U MOJIEKYJIBI. XUMHYECKUE 3JIeMeHThl. CuM-
BOJIBI XUMHUYECKHX 3JIeMeHTOB. [IpocTbie U ClOKHBIE
BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUeHHE. XUMHUYe-
ckasg ¢opMyna. BaleHTHOCTb aTOMOB XMMHYECKUX
HJIEMEHTOB. 3aKOH MOCTOSIHCTBA cocTaBa BeliecTB. OT-
HOCcUTEIbHAs aToMHasi Mmacca. OTHOCHTENIbHAs MoJie-
KyJlsipHass macca. MaccoBasi J0Jsi XMMHUYECKOTrO 3Jie-
MeHTa B coeanHeHuu. KomumdecTBo BemiecTBa. MoIb.
MonsipHass Macca. B3anMoOCBsA3b KOJIMYECTBA, MACChl U
qrclia CTPYKTYPHBIX €IMHHUII BemiecTBa. Pacu€rsl mo
dbopMmyiaM XMUMHYECKUX coeAuHeHuW. Dusznyueckue u
XUMHUYECKHE SIBICHUS. XUMHUUYECKasl peakuus u e€ mpu-
3HAKU. 3aKOH COXPaHEHHUs MAacChl BEIIECTB. XUMHUYE-
ckue ypaBHeHusa. Knaccudukanus XUMHUYECKHX peakx-
Ui (COSTMHEHUS, PA3JIOKEHUS, 3aMEIICHHSI, 0OMEHa).

XHMMHYECKUI IKCIIEPUMEHT:

JdemoHcTpaumnu:

duznyeckue CBOICTBa 0OPa3IOB HEOPraHMYECKUX
BEII[ECTB — METANIOB U HeMeTa/ioB. OOpasiibl BEIIEeCTB
KoruecTBOM 1 Monb. dusndeckue siBIeHus (TU1aBle-
HUE BOCKA, TassHHE JIbJa, PACTUPAHUE caxapa B CTYIKE,
KUIIEHUE U KOHJICHCAIUS BOBI). XUMHYECKHE SBICHUS
(ropeHue CcBe4YH, MPOKAIMBAHWE MEIHOW IMPOBOJIOKH,
B3aUMOJICHCTBUE COJBI WM MEJa C COJSHOM KHCIIO-
Toit). HabGmoneHne mpU3HAKOB MPOTEKAHUS XUMUYeE-
CKHX peaklMil (pa3jioxkeHue caxapa, B3auMOJCHCTBUE
CEpPHOI KHUCJIOTBI C XJIOpUJOM Oapus, TMOIY4YeHHE U
pasnoxenue runpokcuna menu (Il) mpu nHarpeBanuu,

B3auMOJIeHCTBUE Kene3a ¢ pactBopom coau Meaun (11).

OnpenensTb NPU3HAKKM XUMUYECKUX pPEaKLui,
YCIOBUS UX MIPOTEKAHMUS.

OOBACHATH CYIMIHOCTD (PU3NYECKUX U XUMHUECKUX
SBJICHUHM C TOYKHM 3pEHHs] aTOMHO-MOJIEKYJIIPHOTO
YUCHHSL.

KnaccupunupoBars XumMuueckue peakiuu (1o
YHCIYy U COCTaBY PEAarupyromux M 00pa3yroIIuXcs
BCIIECTB).

CocraBisatb (popMysibl OMHAPHBIX BEIIECTB IO Ba-
JIEHTHOCTH M ONpPEAENsTh BAJIEHTHOCTh MO (OpMYy-
71aM BELLECTB.

PaccraBnsath k03()pULIMEHTHI B ypaBHEHUAX XUMHU-
YECKUX PEaKLHil.

HaGnronate 1 onuchiBaTh OOBEKTHI MPHU MIPOBEAE-
HUH JJIEMOHCTPAIHiA ¥ TAOOPaTOPHBIX OIIBITOB.

[TpoBoauTH BbIUUCIEHUS N0 (OPMYJIaM XHUMHUYE-
CKMX COCTUHEHWH W YPAaBHEHUSM XHMHYECKUX pe-
AKIAH.

[TpuMeHSTh ecTEeCTBEHHO-HAy4YHBIE METOABI TI0-
3HaHUS (B TOM 4Mcie HaboeHne, MOIEIMPOBaHNE,
HDKCIIEPUMEHT W OCHOBHBIE OMNEPAI[MH MBICIUTEINb-
HOM J1eATeNIbHOCTH (CpaBHEHUE, Kilaccu(uKaus)

BeicTpanBath pa3BEpHYTHIE TMHCEMEHHBIE U YCT-
HbIe OTBETHI C ONOPON Ha MH(pOpMaIUIO U3 y4eOHU-
Ka W CIPAaBOYHBIX MaTEpUAIIOB, TPAMOTHO HCIIOJb-
30BaThb W3YYCHHBIM IMOHATHMHBIA anmapar Kypca
XUMHAA
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OIBITHL, WJUTFOCTPUPYIOLIUE 3aKOH COXPAHEHUS MACCHI.

JlabopaTopHbie ONbITHI:

Coznanue mozenedl MoOJEKyNl (IIapoCTep>KHEBBIX).
Onucanue (GU3NUECKUX CBOMCTB 00pa3lOB HEOpraHH-
YECKUX BEILECTB — METaUIOB W HemeTayuioB. Habiro-
neHne Gu3ndeckux (IJIaBJICHUE BOCKA, TASHUE JbJA) U
XUMHUYECKHX (TOpeHHE CBEuYHd, MPOKaMBaHUE MEIHOU
MPOBOJIOKH) siBNIeHH. Habmonenne u onucanue mnpu-
3HAKOB ITPOTEKAHUsI XMMUYECKUX PEaKUUW pa3HbIX TH-
[OB.

Borunciienus:

OTHOCUTEJIbHOW MOJIEKYJISIPHOM MAaccChl BEIIECTB, MO-
JISIPHOM MaccChl, MAacChl BEILIECTB, MAacChl U KOJIMYECTBA
BEILECTBA;

MacCOBOM JOJIM XUMHUYECKOI0 3JIEMEHTa 1o Gopmyie
COCIIMHEHUS;

[0 YPaBHEHUSIM XUMHUYECKHUX PEaKLMil: KOJIMYECTBa,
MacChl BEIIECTBA 10 M3BECTHOMY KOJWYECTBY, Macce
[pEareHTOB WJIN IPOJYKTOB PEAKIIUH.

JJyeKkTpoHHBbIe (Hu(dpoBbIe) 00pa3oBaTebHBIC
pecypchl:

®I'NC “Mos mkona” bubamoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/04/08

Pa3znen 2. BaxkHeiinme npeacraBuTem Heopranmuecknx Bemects (30 u)

Tema 3.
Bo3ayx. Kucaopoa.
ITonsiTHe 00 OKCHAAX.

5 yacoB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopon —
HIIEMEHT U MpocToe BemiecTBo. Haxoxknenue kuciopo-
na B mpupoje, (hu3MuecKue W XMMHYECKHE CBOWCTBA
(peakuu ropenwusi). Oxcuapl. [IppMeHeHne KUCIOPO/Ia.
CriocoObl TONYYEeHHUST KUCIOpoJa B JlabopaTopuul U
MIPOMBIITUIEHHOCTH. KpyroBopoT Kucioposa B IpUpoIe.

O30H — AJUIOTPOITHAA MO,Z[I/I(I)I/II(EU_[I/IH KHCJIOpOJA. Ten-

Hcnonb3oBaTh XUMUYECKYIO CUMBOJIMKY [UJISI CO-
CTaBJIEHUs (OPMYJ BEUIECTB, MOJEKYISPHBIX YypaB-
HEHUM XMMHYECKUX PEaKlUUid C ydaCTUEM KHUCIOpO-
na.

XapaktepuzoBaTh (OMUCHIBATH) COCTaB BO31YXa,
(bu3MYecKe M XUMHUYECKHE CBOMCTBAa KHCIOPOJA,

CITOCOOBI €ro TOJIY4CHHA, IPUMCHCHNUEC U 3HAYCHHUC B
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10BOM 3(PPEeKT XMMUYECKON peakinu, TEPMOXHUMUYE-
CKHE ypaBHEHUS, 9K30- U DHJAOTEPMHUUECKUE PEAKIIUH.
TormBo: yroiib M MeTaH. 3arpsi3HEHUE BO3/yXa, yCH-
JleHrne TapHUKOBOTO 3(dekra, pa3pylieHne 030HOBOTO
CJ10S1.

XUMHYECKHH IKCIIEPUMEHT:

JdemMoHCTpaUMu:

KauecTBeHHOE ompeneneHne coAepKaHusl KMCIopoaa
B Bo3ayxe. [lomyuenue, coOupanue, pacrno3HaBaHUe U
M3ydeHue CBOMCTB kuciopona. HabmroneHue B3aumo-
ENCTBUS BELIECTB C KUCIOPOAOM U YCJIOBUS BO3HHUK-
HOBCHUS U MPEKPAICHUS TOpeHuUs (TToXKapa).

JlaGopaTopHBbIi ONBIT:

O3HakomiieHHE ¢ 00pa3laMu OKCUIOB M OIKUCAHUE MX
CBOWCTB.

IIpakTnyeckas padora:

Ne 3. Tonydyenue u cobupanue KUCIOpOa, U3yUYCHUE
€ro CBOMCTB.

Bbruucienns:

MOJIEKYJISIpPHOM Macchl KUCIOpPOJa U 030Ha Ha OCHOBa-
HUW aTOMHOM MacCchl XUMUYECKOTO JIEMEHTA,

KOJIMYECTBA, MACChI BEIIECTBA MO YPaBHEHUSIM XUMH-
YECKUX PEaKLUH.

DuekTpoHHbIE (IM(PPOBHIE) 00Opa3zoBaTe/ibHbIE
pecypchI:

®dI'MC “Mos mkona” bubamoreka [TOK

https://lesson.academy-
content.myschool.edu.ru/04/08

[PUPOJIE U )KU3HU YEJIOBEKa.

CpaBHMBaTh peakUuud TOPEHHS U MEIJIEHHOI'O
OKHCIICHHUS.

OOBACHATH CYIIHOCTh JKOJIOTHYECKUX TMPOOIIEM,
CBSI3aHHBIX C 3arpsI3HEHUEM BO3yXa.

CrnenoBarh mpaBuiaM 0e30MacHoi paboThl B J1a00-
[paTopuu MpH UCIOJIb30BAHUU XUMHUYECKOW MOCYbI
1 000pyIOBaHUS, a TAKXKe MpaBHJIaM OOpaIeHUs C
TOPIOYMMHU BELIECTBAMM.

[InanupoBaTh U OCYIIECTBIATh Ha IMPAKTUKE XU-
MHUYECKUE SKCIIEPUMEHTHI, IPOBOAUTH HAOIIOIEHUS,
Nes1aTh BBIBOJIBI 10 pe3yJibTaTaM AKCIIEPUMEHTA MpU
[IPOBEJICHUN JIAOOPATOPHBIX OMNBITOB U IpaKTHYe-
CKOM paOOTHI.

Bbruncnare konu4ecTBo BellecTBa, 00BbEM rasza 1o
(dbopMynam. YdacTBOBaTh B COBMECTHOW paboTe B
rpymnime.

BoicTpauBaTh pa3BEpHYThIE MUCHMEHHBIE U YCTHbBIE
OTBETHI C OMOpOW Ha MH(OpMAIMIO U3 YyUeOHUKA U
CIIPaBOYHBIX MaTepHalioB, TPaMOTHO HCIIOJIb30BaTh
W3y4CHHBIM IOHATUWHBIN almapar Kypca XUMUU
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Tema 4. 5 yacoB Bonopon — snemeHT u npoctoe BemecTBo. Haxoxzae- | PackppiBaTh CMBICT M3ydaeMbIX MOHATHN W IMpHU-
Boaopoa. Ilonsitue o HUE BOAOPOAA B MpHUPOAE, (PU3NYECKHE U XMMHUYECKHE MEHSTh 3TH TOHSATHS NPH ONUCAHWUU CBOICTB Be-
KHCJIOTAX M COJISAX. CBOMCTBa, NPUMEHEHHE, CIOCOObI momydeHus. Kucio- [ecTB U MX NpeBpaleHuil.

Thl U COJIH. Xapaktepu3oBath (ONMUCHIBaTh) HU3UUECKUE U XH-
XHMHYECKHH IKCIIEPUMEHT: MHUYECKHE CBOWMCTBA BOAOPOJA, CIOCOOBI €ro Imnoimy-
JleMOHCTpaUH: YEeHUs, IPUMEHEHHE.

[Tonyuenue, cobupanue u pacno3HaBaHue Bojgopoja. | Cobupars npubOp Ui NOITY4EHHUs BOAOPOA.

BsaumopeiictBue Bonoposa ¢ okcuaom meau (I1). Hcnonb3oBaTh XMMHUYECKYIHO CHUMBOJIMKY JUIS CO-
JlabopaTopHbIii ONBIT: CTaBJICHHUs (OPMYJ BELIECTB, MOJIEKYJSIPHBIX YpaB-
B3auMopeiicTBue KACIOT ¢ METaJUIAMH. HEHUI XUMUYECKUX PEAKLUH C y94aCTHEM BOAOPOJIA.
IIpakTnyeckas padora: CrnenoBath npasuiiam Oe3onacHoi paboThl B j1a00-
Ne 4. Tlonyuenue u coOupaHue BOIOPOAA, U3YYEHUE [PATOPUU IPU HCIOIb30BAHUU XUMHUYECKOW MOCY/bI

€ro CBOMCTB. 1 000pyaOBaHUs, a TaKXe MpaBUJIaM OOpalleHUs C
DiiekTpoHHbIEe (MU POBBLIE) 0Opa3oBaTe/IbHbIE€ [OPIOYNMH BEIIECTBAMH B OBITY.

pecypchI: [InanupoBaTh M OCYIIECTBIATh HA INPAKTUKE XH-
OPI'YC “Mos mikona” bubmoreka [JOK MUYECKHE SKCIIEPUMEHTHI, TPOBOUTH HAOIIOICHMUS,
https://lesson.academy- 1ie71aTh BHIBOIBI [0 PE3YJIbTaTaM SKCIIEPUMEHTA.

content.myschool.edu.ru/04/08 Y4acTBOBaTh B COBMECTHOM paboTe B rpymie

Tema 5. 4 yaca Mosnsipablii 00bEM ra3oB. Pacuérbl mo xuMuyeckuM | PackpbIBaTh CMBICT M3ydaeMbIX HMOHATHH M MpUMe-

KosnuyecTBeHHbIe YPaBHEHUSIM. HATb 9TH TOHATHUS, a TAK)KE H3YYCHHbIE 3aKOHBI U

OTHOLICHUA B XUMMUH.

JleMoHCcTpanUs:

OO0pa3s1ibl BEIIeCTB KOJTUYECTBOM | MOJIb.

Beruuciaenus:

- 00bEMa, KOJIMUECTBA BEIIECTBA ra3a 1Mo €ro U3BeCT-
HOMY KOJIMYECTBY BEIIECTBA UITU 00BEMY;

- 00bEMOB Ta30B MO YPABHEHHUIO PEAKIIMM HAa OCHOBE
3aKOHA 0OBEMHBIX OTHOILIEHUH Ta30B.

DuekTpoHHBbIE (LM(PPOBHIE) 00Opa3zoBaTe/ibHbIE
pecypchbl:

®dI'MC “Mos mkona” bubamoreka [JOK

https://lesson.academy-

content.myschool.edu.ru/04/08

TEOPUHU JUUIS PEILICHUs paCYETHBIX 3a1ay.

BBIYuCIISITE MOJISIDHYIO MacCy BELIECTB; KOJINYECTBO
BelllecTBa, 00BEM ra3a, Maccy BeIlleCTBa.

IIpoBONTE pacy€Thl MO YPaBHEHHUSIM XUMHUYECKHX
peakuuii: KoaudecTBa, 00bEMa, Macchl BEIIECTBa 10|
M3BECTHOMY KOJHMYECTBY, 00BEMY, Macce pearcHTOB
WU IIPOAYKTOB PEaKIUU.

BeicTpanBath pa3BEpHyTHIE MMCbMEHHBIE U YCTHBIE
OTBETHl C OMOPON Ha MHPOPMALMIO U3 YyUeOHHKA U]
CIIPAaBOYHBIX MaTEpPHAIOB, TPAaMOTHO MCHOJb30BATh
M3y4YEHHBIN TIOHATUIHBIN alrapaTr Kypca XUMHUH.
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Tema 6.
Bopa. PacTBopbl.
IlousiTue 00
OCHOBAaHMAX.

5 yacos

®dusnueckue CBOWCTBAa BOJbl. Bonma kak pactBopu-
Teab. XUMHUYECKUE cBoiicTBa Bojbl.OcHOBaHus. Pac-
TBOpBI. POJIb pacTBOPOB B IPUPOAE U B )KU3HU YEJIOBE-
ka. KpyroBopor Boabl B npupoje. 3arpsi3HEHUE Ipu-
ponHblx BoA. OXxpaHa M OYMCTKA IPUPOAHBIX BOI.
HacelmieHHble 1 HEHACBIIIEHHbIE pacTBOpel. PacTBopu-
MOCTb BEIIECTB B BoJe. MaccoBas 1o BelecTBa B
[pacTBOpE.

XuMHYECKHH IKCIIEPUMEHT:

JleMoHCTpaLMu:

PacTBOpeHne BeleCTB C PA3IMYHOM PACTBOPUMO-
cThl0. B3anmopeiicTBrue Bosibl C MeTaJUIaMU (HAaTpUEM U
Kasblem). MccienoBanue pacTBOPOB KHCIIOT M LIETIO-
4Yel ¢ IOMOIIBIO UHAUKATOPOB.

JlaGopaTopHbIe ONBITHI:

HccnenoBanue ocoOEHHOCTEM pacTBOPEHHUS BELIECTB
C pas3Iu4HOM pacTBOpuUMOCThIO. IIpurorosnenue pac-
TBOPOB C OINpPEAECIEHHON MACCOBOM JOJIE pPacTBOPEH-
HOT'O BEILIECTBA.

IIpakTH4eckas pabora

Ne 5. [IpuroroBieHue pacTBOPOB C OINpeneaEéHHON
MaCcCOBOM 10JIEW paCTBOPEHHOIO BEILIECTBA.

Borunciienus:

C HCIOJIb30BAaHUEM IIOHATHS «MAaccoBas JOJs BeEllle-
CTBa B pacTBOPE»

JJyeKTpoHHbIe (HudpoBbIe) 00pa3oBaTebHBIC
pecypchl:

®I'NC “Mos mkona” bubamoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/04/08

PackpbIBaTh CMBICI M3y4aeMbIX MOHATHH M IpHU-
MEHSTHh STH TOHSATHA IPU ONHMCAHUHM CBOWCTB Be-
I11€CTB U UX NIPEBPALECHUH.

XapakTepuzoBaTh (U3MYECKHE U XUMHYECKUE
CBOMCTBA BOJIbl, €€ pOJIb KaK pacTBOPUTENS B IpU-
[POIHBIX IpoIieccax.

CocraBiATh ypaBHEHUS XUMHUYECKHX PEAKLUH C
Y4aCTHEM BOJIBI.

OOBACHATH CYLIHOCTh 3KOJOTHYECKUX MpodIieM,
CBSI3aHHBIX C 3arps3HEHUEM TNPUPOTHBIX BOJ, CIIO-
COOBbI OYMCTKH BOJIbI OT NIPUMECEH, MEpBI [0 OXpaHe
BOJI OT 3arpsi3HECHUSI.

[InanupoBaTh U OCYIIECTBIATh HA IPAKTUKE XUMHU-
YeCKHE OKCIEPUMEHTHI, IMPOBOJUTH HAOIIOICHNUS,
nenaTh BBIBOJIBI IO pe3yJibTaTaM 3KCIEpPUMEHTA MpH
[IPOBEJICHUN JIAOOPATOPHBIX OMBITOB W IpPaKTHYE-
CKOH pabOTHI.

CrnenoBarh mpaBuiaM 0e€30MacHOi paboTHI B J1a00-
[paTopuu MpH MCIIOJIB30BAHUN XUMHUYECKOW TOCYIbI
1 000py10BaHUS.

[TpoBOIUTH BHIYMCIIEHUS C TIPUMEHEHUEM MTOHSATHUS
«MaccoBast J10J1s BEILIECTBA B PACTBOPE.

BricTpanBaTh pa3BEpHYTHIE MUCHMEHHBIE U YCTHBIE
OTBETHI C OMOpON Ha MH(pOpPMALMIO U3 ydeOHUKa U
CIPAaBOYHBIX MAaTEPUAIOB, TPAMOTHO HCIIOJIB30BaTh
V3y4CHHBIM MIOHATUWHBIN aImapar Kypca XUMUU

Tema 7.
OcHOBHBIE KJIACCHI

11 yacoB

Knaccudukanus HeopraHmdyeckux coeguHeHuid. Ox-
cuabl. Knaccuduxamuss okcuaoB: coljieo0Opasyrolne

KnaccugunupoBars n3ydaemble BeIIECTBa IO CO-
CTaBY M CBOMCTBaM.
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HEeOPraHuYeCcKuX
coeIHHEHU

(ocHOBHBIE, KUCIIOTHBIE, aM(OTEepHbIE) U Heconeoopa-
syromue. Homenknarypa okcunoB. @uU3nyeckue U Xu-
MHUYECKHE CBOMCTBa OKCHAOB. llomydyeHune OKCUIOB.
OcHoBanusa. Krnaccudukanusi OCHOBaHWU: IENOYH U
HEepacTBOpUMbIE OCHOBaHMs. HomeHkiaTypa ocHOBa-
HUM. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBAHUIA.
[Tomydenne ocHoBanuid. Kucnorel. Kmaccudukamms
kucior. Homenknarypa kucior. ®u3ndeckue M XUMH-
YECKHE CBOMCTBA KHUCJIOT. Pl aKTHBHOCTM METaJJIOB
H.H. bekerosa. [lonyuenue kucnor. Conu. Homenkia-
Typa cojieii. Pu3NUecKue U XUMHUYECKHE CBOMCTBA CO-
ner. [lomydenue coneit. ['eHeTnyeckas CBSI3b MEXIY
KJIACCAMU HEOPTraHUYECKUX COECUHEHUN.

XUMHYECKHH IKCIIEPUMEHT:

JdeMoHcTpanum:

OOpa3ipl  HEOPraHWYECKUX  BEIIECTB  Pa3JIMYHBIX
KJ1acCOB. OINBITHl, WUIIOCTPUPYIOIINE XUMUYECKHE
CBOMCTBA KJIACCOB HEOPraHUYECKUX BEILECTB.

JlaGopaTopHbIe ONBITHI:

Omnpenenenue pacTBOPOB KUCIOT U LIEJIOUEN C ITOMO-
160 MHIMKATOPOB. 3yueHne B3auMoneicTBrs KUCIOT
C MeTajUlaMH, peakuuil HeuTpamusauuu. Bsanmmonein-
CTBHE pacTBOpa CepHOil KuCiIoThl ¢ okcuaoM meau (11).
[TomyueHre HepacTBOPUMBIX OCHOBaHMW. BriTecHeHne
OJIHOIO METaJla IpyruM u3 pactsopa conu. Ilpakru-
yeckasi padora:

Ne 6. Pemenne sKCHEpHMMEHTAIBHBIX 3a/1a4 10 TEME
«BaxxHeimue Kjaaccbl HEOPraHMUYECKUX COSAMHEHUN.

Borunciienus:

M0 YpaBHEHUSM XHWMHUUYECKOW PpEaAKIMH: KOJIUYECTBA
BellecTBa, 00bEMA, MacChl MO U3BECTHOMY KOJIHMYECTBY

BeIlleCTBa, 00BEMY, Macce PeareHToOB MM MPOAYKTOB

CocraBnare (GOpMyJbl OKCHUIOB, KHUCIOT, OCHOBA-
HH, COJIEH M HA3bIBaTh MX 10 MEKIYHAPOIHOW HO-
MEHKJIaType.

[IporHo3upoBarh CBOMCTBAa BEUIECTB Ha OCHOBE
O0IIMX XUMHMUYECKHUX CBOWCTB M3Yy4EHHBIX KJac-
COB/TPYIIIT BEIIECTB, K KOTOPHIM OHU OTHOCSITCAL.

CocTaBiATh MOJEKYIAPHBIE YpaBHEHMs peakLui,
WUTIOCTPUPYIOIIUX XUMHUYECKUE CBOMCTBA U CIIOCO-
ObI [TOJY4EHUS BEIIECTB U3YyYEHHBIX KJIACCOB/TPYIII,
A TaK)Ke MOATBEP)KIAIOLINX M'€HETHUECKYIO B3aHMO-
CBSI3b MEX]ly HUMU.

[Ipon3BoaUTH BBIUMCIIEHUS 110 YPABHEHUSIM XUMH-
YECKUX PEeaKIIUi.

[InanupoBarh M OCYLIECTBIATh HA IPAKTUKE XUMHU-
YecKHe HKCIEPUMEHThI, HMPOBOAMUTH HAOIIOACHUS,
Nes1aTh BBIBOJIBI IO PE3YJIbTaTaM SKCIIEPUMEHTA MPU
[IPOBE/ICHUM JIaOOPATOPHBIX OIBITOB W IpaKTHYe-
CKUX padoT.

CrnenoBarh mpaBuiaM 0e30MmacHoi paboThl B J1a00-
pPaTOpUM IPU UCIOIB30BAHUM XMMHUYECKOM IMOCYbI
1 000py0BaHUS.

BeicTpauBaTh pa3sBEPHYTHIE NNCHMEHHBIE U YCTHBIE
OTBETHI C OMOPOIl Ha MH(OpPMaLMIO U3 ydeOHUKa U
CIPaBOYHBIX MaTEpUAJIOB, IPAMOTHO HCIIOJIb30BaTh
M3y4EHHBIN OHATUIHBIN anmapaTr Kypca XUMHAA
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peaxkuuu.
JyieKTpOHHBbIE (IN(PPOBHIE) 00pa3oBaTe/ibHbIE
pecypchi:
®I'C “Mos mikona” budmuoreka [JOK
https://lesson.academy-

content.myschool.edu.ru/04/08

Pa3nen 3. Illepuoauueckuii 3axoH u [lepuoanyeckasi cucrema xumMuueckux j1eMeHToB /. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuueckas cBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE Pe€aKknuu (15'1)

Tema 8.
Ilepuoauueckuii 3a-
KOH " Ilepuogmnue-

CKasi CHCTeMa XUMH-
4YeCKHMX 3JIEMEHTOB
. . MenpaeseeBa.
Crpoenue aToma.

7 yacoB

[lepBble MONBITKH KiacCU(PUKAIIMN XUMHUYECKUX 3JIe-
MeHTOB. [oHsITHE O rpynmax CXOIHBIX JIEMEHTOB (IIe-
JIOYHBIE M WIEJIOYHO3EMEJIbHBIE METAJUIbI, T'aJIOrE€HBbI,
WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00Pa3yIoT am-
dotepHble OKcUABI U TUApPOKcHAbL. [lepmomuueckuit
3aKkoH. [lepuonnyeckas cucreMa XMMHYECKUX JIEMEH-
toB /.M. MenneneeBa. KoporkonepuoaHasi U JIJIMHHO-
nepuoaHas Gopmel [leprogudeckoil CHCTEMbI XUMIYC-
ckux anemeHToB [[.M. Menneneesa. Ilepuonsl u rpym-
bl. OU3HYECKUI CMBICI TOPSJAKOBOIO HOMEpa, HOMeE-
pOB mepuoaa U rpynnsl neMeHTa. CTpoeHHe aToMOB.
CoctaB aTroMHBIX sifep. M3oronsl. Dnektponsl. CTpoe-
HUE AJIEKTPOHHBIX 000JI0ueK aTOMOB NepBbIX 20 XUMU-
ueckux 2yeMeHToB llepmogmueckoit cucremsr J[.M.
MenpeneeBa. XapakTepUCTUKA XUMUYECKOTIO DJIIEMEHTA
o ero nosnoxenuto B Ilepuogmueckoit cucreme .M.
MeneneeBa. 3aKOHOMEPHOCTH W3MEHEHUs paauyca
ATOMOB XHMHYECKHX 3JIEMEHTOB, METAJUIMYECKUX H
HEMETAUIMYECKUX CBOMCTB I10 TpylnaM M MEPUOIAM.
3nauenue [lepuonnueckoro 3akona u Ileproguueckoi
CUCTEMbl XUMHYECKHUX JJIEMEHTOB ISl Pa3BUTUS HAYKU
1 npakTuku. J[.1. MeneneeB — yu€HbIN U TpaXXIaHMH.

XUMHYECKHH IKCIIEPUMEHT:

JleMoHCTpaUMu:

PackpbIBaTh CMBICII TEPUOANYECKOTO 3aKOHA.

OmnwuceBath cTpoenue Tabmumbl «lleprogmueckast
cucremMa xuMuueckux snemeHtoB [[.M. Mennenee-
BA).

MopenupoBaTh CTPOCHHE aTOMa, SHEPreTUYECKHX
YPOBHEH W IIOAYPOBHEW IIpU IIOMOIIM PHUCYHKOB,
DIEKTPOHHBIX ~ KOHQUTypalii U AJIEKTPOHHO-
rpaduyeckux Gopmyi.

[MosicusTh pU3HYECKU CMBICT MOPSIKOBOTO HOME-
jpa, HOMEpOB IIEPHUOJIA U I'PYIIIBI AIEMEHTA.

XapakTepu30BaTb XUMHUYECKHUE DIIEMEHTHI IEPBBIX
TPEX MEPHOJIOB, KaWW, KA U UX COCOUHECHUS
no nonoxeHuro B Ilepuogmueckoin cucreme JI.I.
MeHeneeBa.

OOBsACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH
CBOWMCTB XMMUYECKUX 3JIEMEHTOB (M3MEHEHUE pajiu-
YCOB aTOMOB, JJIEKTPOOTPULIATEILHOCTH, BaJICHTHO-
CTH) U X COCTUHEHMH B Mpesesax MajblX MepruoioB
Y TJIAaBHBIX IMOATPYIII C Y4ETOM CTPOCHUSA HUX aro-
MOB.

VYyacTBOBaTH B COBMECTHOH paboTe B mape WIU

rpymnme.
BeicTpanBaTh pa3BEPHYTHIE TUCEMEHHBIE U YCTHBIE

OTBETHI C OMOPOIl HAa MH(OpPMaLMIO U3 ydeOHUKa U
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B3aumopneiicTBie THAPOKCHJA LIMHKA C PacTBOPAMHU
KUCJIOT U 1enodei. MoaenmpoBaHue CTPOCHUS MOJe-
KyJ [IPY [IOMOUIU PUCYHKOB, MOJIEIEH, JIEKTPOHHBIX U
CTpyKTYypHBIX popmyn. Tabmuna «[lepuoanueckas cu-
cTeMa Xxumudeckux 3seMeHToB .M. Menaeneeay.

JlaGopaTopHbIe ONBITHI:

O3HakomiieHHE ¢ oOpa3lamMu METalIoB M HeMeTal-
JIOB.

DJiekTpoHHBbIE (HM(POBBIE) OOpa3oBaTeibHbIE
pecypchl:

®PI'NC “Mos mikona” budmuoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/04/08

JAPYruX HCTOYHUKOB, B TOM YHCJIC I/IHTepHCTa

Tema 9.
XumMudeckKasi CBf3b.
OKHCJINTETBHO-
BOCCTAHOBHTEJIbHDBIE
peakuuu.

8 yacos

Xumudeckasi cBsi3b. KoBaneHTHas (MOJsipHast U HEMo-
TsIpHAs) CBSI3b. DJIEKTPOOTPULIATENIEHOCTh XMMHUUECKHUX
hiieMeHTOB. MoHHast cBsi3b. CteneHb okucieHus. Okuc-
JIMTEIbHO-BOCCTAHOBUTEbHBIE peakiuu. [Ipouecchbl
OKHCJICHHUSI U BOCCTaHOBJICHUS. OKHUCIUTEIN U BOCCTa-
HOBHUTENTH. XUMUYECKUN SKCIIEPHUMEHT: U3ydeHHe 00-
[pa31l0B BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEH-
CTBHME TMIPOKCH/IA IMHKA C PacTBOPAMM KUCJIOT U IIe-
7OYeH, MPOBEICHHUE OIBITOB, WUIIOCTPUPYIOMINX TPHU-
MEpbl  OKUCJIMTEIIbHO-BOCCTAHOBUTENBHBIX  PEaAKIIHi
(ropeHue, peakiuy pa3ioKEHUs, COCTUHECHHUS ).

XHMHUYECKHH IKCIIEPUMEHT:

JleMoHCTpaLMK:

OnBITH], WUTIOCTPUPYIOIINE TPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMil (rOpeHue, peakiuu pas-
TTO’KEHUSI, COSIUHEHUS ).

DuekTpoHHbIEe (HM(PPOBHLIE) OOpa3oBaTeibHbIE

pecypchbi:

®dI'NC “Mos mkona” bubamoreka I{OK

PackprpiBaTh cMmbIci n3ydaeMbIx NOHITUN. Onpene-
JSITh BUJT XUMUYECKOM CBSI3U B COCAMHEHUMU.

MopnenupoBaTh CTPOEHUE MOJIEKY] TPU ITOMOILIU
PUCYHKOB, MOJEJEH, AJIEKTPOHHBIX U CTPYKTYPHBIX
bopmyn.

Hcnonp30BaTh XMMHYECKYD CHMBOJIMKY JJISL CO-
cTaBJIeHUsI (POPMYJI BEIIECTB, DJIEKTPOHHOTO OajaH-
ca peakLuil.

Onpenensate CTENeHb OKUCIEHUS aTOMOB XMMHYE-
CKUX 3JIEMEHTOB MO (OpPMYJIaM M COCTaBIATH (hop-
MYJbl OMHApHBIX COEIUHEHUI MO CTENEHH OKHCIe-
HUS aTOMOB XUMHYECKHUX DJIEMEHTOB.

OnpenensaTe OKUCIUTENb U BOCCTAHOBUTEIID.

PaccraBnare ko3 GUIMEHTH B CXeMax MPOCTBIX
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIMI MeTO-
TTOM 3JIEKTPOHHOTrO OallaHca.

HaOmtonaTte XvMHYecKue OMBITHI 1O IUIaHY, aHa-
ITM3UPOBATh U JI€TAaTh BHIBOJBI.

Ucnonp3oBate UKT nns co3manms MonaeneH, Iog-
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TOTOBKHY IIPE3EHTALNMN, JOKJIAI0B I10 TEME.
BoicTpauBaTh pa3BEpHYThIE MUCHMEHHBIE U YCTHbBIE

OTBETHI C OMOpPOH Ha MH(OpMAIMIO U3 Y4eOHHKA U

NIPYIMX UCTOYHUKOB, B TOM unciie MHTepHera

Pe3epBHOe Bpemsi — 34

OO0111ee YMCJI0 YAaCOB 1O Nporpamme — 684

9 kJ1acc
HanmenoBanmue
KoauuecTtBO
pa3aesioB U TeM 4aCOB OcHoBHOE coJep:KaHue OcHOBHBIE BU/bI 1eATEJIbHOCTH 00y4aI0 U XCS
y4e0HOro npeamera
Pa3nen 1. BemecTBo u xumudeckue peakuuu (174)
IloBTOpEHUE U 5 gyacos [Tepuoguueckuii 3akoH. [lepuonnyeckas cucrema xu- | XapakTepU30BaTh XUMHUYECKHUE DJIEMEHTHI MEPBBIX

yriayojenue 3HAHUM
OCHOBHBIX Pa3IejioB
Kypca 8 kiacca

Muuecknx anemeHtoB JI.MI. MenneneeBa. Ctpoenue
ATOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMM CBOWMCTB XH-
MHUYECKHX 3JIEMEHTOB IIEPBBIX TPEX MEPUOJOB, Kajus,
Kb U UX COCOUHEHUIM B COOTBETCTBUU C ITOJIOXKE-
HUEM 3JIEMEHTOB B lleproguyeckoil cucreme U crpoe-
HyueM X aToMoB. CTpoeHHME BEIECTBA: BUIbI XUMHUYE-
CKOM CBSI3U. THIBI KPUCTANIMYECKUX PEIIETOK, 3aBU-
CUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMYECKOU
PEIIETKY U BUAAa XUMUYeckor cBsizu. Knaccupukanus
1 HOMEHKJIaTypa HEOPraHWYECKUX BEIEeCTB. XUMHUYE-
CKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMIHBIM
KJIacCaM HEOPraHUYECKUX COCIUHEHUN, TE€HETHYECKast
CBSA3b HEOPIAaHMYECKUX BEIECTB.

XHMMHYECKHH IKCIIEPUMEHT:

JdemMoHcTpanuu:

O3HAKOMJICHUE C MOJEISAMU KPUCTAIUIMYECKUX PELLIE-
TOK HEOPraHWYECKHX BEIIECTB — METAIOB U HEMETAJI-
0B (rpadura M anMasa), CJIOKHBIX BEIIECTB (XJopuaa
HaTpYA)

JyieKTPOHHBbIE (NP PpoBbIE) 00pa3oBaTe/ibHbIE

TpEX MEPHOJIOB, Kalus M KaJdbLUs MO UX IOJO¥KE-
Huto B [lepuonuueckoit cucreme /[. 1. Menpeneena.

KrnaccudummpoBath M Ha3bIBaTh HEOPraHUYECKHE
BEIIECTBA U3YYCHHBIX KJIACCOB.

OnuceiBath 00IKE XWMHYECKHE CBOWMCTBA Be-
[IIECTB PA3JIMYHBIX KJIACCOB, IMOJTBEPXKIaTh CBOW-
CTBAa MpPUMEPAMH MOJICKYIISIPHBIX YpPaBHEHUW XHMU-
YECKUX PEAKIUH.

OnpenensTe BUJ XUMHUYECKON CBSI3U M THUIT KPH-
CTAJUIMYECKOMN PEIIETKU BEILIECTBA.

IIporao3npoBaTh CBOMCTBA BEIIECTB B 3aBUCHUMO-
CTU OT UX CTPOCHMUS.

BricTpanBaTh pa3BEPHYTHIE TUCHbMEHHBIE U YCTHHIE
OTBETHI C OMOPOIl Ha MH(OpPMAIHUIO W3 ydeOHUKA U
CIIPAaBOYHBIX MATEPUAJIOB, TPAMOTHO HCIOIb30BaTh
V3y4EHHBIN TIOHATUIHBIN almapaTr Kypca XUMHAA
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Tema 1.
OcHOBHbBIE 3aKOHO-
MEPHOCTH XMMHYe-
CKMX peakumi

4 yaca

Knaccudukanus XuMHUYECKHX pPEaKIUi 10 pa3iny-
HBIM TpU3HaKaMm (110 YKCIy U COCTaBY Y4acCTBYIOIIHUX B
PEaKIUM BEIIECTB, MO TEIIOBOMY 3D (dEKTy, 1Mo u3Me-
HCHHIO CTEICHEH OKHCICHHMS XMMHYECKHX 3JIEMEHTOB,
10 00PAaTHMOCTH, 110 Y4aCTHIO KaTajaus3aropa). JK30- U
PHIOTEPMUYECKUE PEAKLIMH, TEPMOXMMHUYECKUE YpaB-
HeHusl. [loHsITHE O CKOPOCTH XMMHYECKOM pPEaAKIIHH.
[lonsiTue 00 0OpaTUMBIX U HEOOPATUMBIX XMMHUYECKUX
peakuusix. [loHATHE O TOMOIE€HHBIX U TETEPOrE€HHBIX
peakuusax. [lonsarue o xartamuze. IlonsTue o xumuye-
CKOM paBHOBecHU. DAKTOPHI, BIUSAIOINIME HA CKOPOCTh
XUMHYECKOM pEaKIUU M IOJIOKEHHE XHUMHUYECKOro
paBHOBecHUsA. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pe-
AKITHH, 3JIEKTPOHHBIN OanaHc OKHCJIMTEIIBEHO-
BOCCTAHOBUTENbHOU peakiuu. CocTaBleHUE ypaBHeE-
HU OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUU C
MCIIONIb30BaHHEM METOa JIEKTPOHHOTO OallaHca.

XUMHYECKHH IKCIIEPUMEHT:

JdemMoucTpanum:

HccnenoBanne 3aBUCHMOCTH CKOPOCTH XUMHUYECKOMN
peaKIy OT BO3JEHCTBUS pa3iuyHbIX (pakTopoB. OmbI-
Thl, WUIIOCTPUPYIOIIME TPUMEPHI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEaKlUil (TOpeHue, peakinu pas-
TI0’KEHUS!, COeIUHEHN ).

Buruuciaenus:

KOJTMYECTBA BEIIECTBa, 00hEMA M MacChl PEareHTOB
WM TIPOAYKTOB MO YPAaBHEHUSIM XUMUUYECKUX PEAKIUN.

JyeKTpoHHBbIE (IN(pPOBHIE) 0Opa3zoBaTe/ibHbIE

PackppiBaTh CMBICIT M3Yy4aeMbIX MOHATUN U MpH-
MEHSITh 3TH TOHSTUS MPU ONUCAHUU CBOMCTB Be-
[IIECTB U UX MPEBPAIICHUI.

KrnaccudumupoBaTh XHMHUECKHE PEAKIIUU 11O pa3-
ITMYHBIM PU3HAKAM.

VYcranaBnuBaTh 3aBUCUMOCTh CKOPOCTH XUMHYE-
CKOM peakiuu OT Pa3Iu4HbIX (PaKTOPOB.

[Iporno3upoBaTh BO3MOXHOCTH TPOTEKAHUS XH-
MUYECKUX MTPEBPAILICHUI B PA3IUYHBIX YCIOBUSX.

OnpenensiTh OKHUCIUTEIb W BOCCTAHOBUTEIL B
OBP. CocTaBiaTh 37EKTPOHHBIN OalaHC PEaKIIHH.

[Ipou3BOAUTH BBIUKUCIEHUS [0 XUMHUYECKUM
YPaBHEHHSIM.

VY4acTBOBaTh B COBMECTHOW paboTe B mape WU
rpymime.

BeicTpanBaTh pa3BEpHYTHIE IMCBMEHHBIE U YCTHBIE
OTBETHI C OMOpOW Ha MH(OpMAIMIO U3 yueOHUKA U
CIIPABOYHBIX MaTEPHAIOB, TPAMOTHO HCIOJIb30BaTh
M3y4CHHBIM TIOHATUMHBIN alrapar Kypca XuMuu
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Tema 2.
DJIeKTPOIMTHYeCKAsI
aucconuanua. XuMHu-
YyecKHe peakiuu B
pacTBopax.

8 yacos

Teopust JEKTPOJIUTUUECKON TUCCOIUALIMU. DIIEKTPO-
JIMTBl WM HE3JIEKTpoauThl. Karnonsl, aHunoHbl. Mexa-
HU3M JHMCCOLMAlMU BEUIECTB C Pa3jIM4YHbIMU BUAAMH
XUMUYecKoil cBsizu. Crenens auccorumanuu. CUiibHbBIE
U crnalOble AJIeKTpoauThl. Peakinuu MOHHOrO OOMEHa.
YcaoBusl poTeKaHusl peakiuii HOHHOro oOMeHa, MoJ-
HbIE M COKpAIlEHHbIE WOHHBIE YPABHEHHUS PpEaKIIMil.
CBoOIiCTBa KHUCJIOT, OCHOBAaHUW U COJIEH B CBETE Mpe-
CTaBJICHUN 00 AIIEKTPOIUTUYECKOM auccormanuu. Ka-
YECTBEHHBIC peakIuu Ha WOHBI. [loHsATHE O THApONIH3e
COJICH.

XUMHYECKHH IKCIIEPUMEHT:

JdeMmoHcTpanum:

HccnenoBanue >1eKTpONPOBOJHOCTH PACTBOPOB Be-
[IECTB, MpOIEccCa IUCCOIMAIUU KHUCIOT, IeIoYerd M
cosieli (BOBMOXKHO HCIIOJIb30BaHHE BHICOMATEPUATIOB).
OnbITH, WUTIOCTPUPYIOLIME MTPU3HAKU TIPOTEKAHUS pe-
aKIMii MOHHOTrO oOMeHa (oOpa3oBaHHME OCajKa, BBIJE-
neHue rasa, ooOpasoBaHue BoJbl). Pacro3HaBanue Heop-
TAaHUYECKUX BEIECTB C TTOMOIIBI0 KaYeCTBEHHBIX PeaK-
Ui Ha HOHBI.

JlaGopaTopHbIii ONBIT:

N3ydyeHue npu3HAKOB MPOTEKAHUSI PEAKIIUU MOHHOTO
oOMeHa B pacTBOpax dJEKTPOJUTOB (C 0Opa3oBaHHEM
0CaJiKa, BBIJICIICHUEM Ta3a, 00pa30BaHUEM BOJIbI).

IIpakTHyeckas padora:

Ne 1. Perienue sKkcriepuMeHTaIbHBIX 33124 110 TeME.

Broruucienus:

PackppiBaTh CMBICT M3y4aeMbIX IOHATHH, a TAKKE
CMBICJI TEOPUH JIEKTPOIUTUUECKOHN TUCCOLNALIUY.

OOBACHATP NPUYMHBI BJIEKTPOIIPOBOIHOCTH BOJI-
HBIX pacTBOPOB BEILECTB, pa3HuaTh Ciadble H
CHJIBHBIE DJICKTPOJIUTHI.

CocTaBisTh YpaBHEHMSI JUCCOLUALMHN KHUCIIOT, LIe-
7I04Ye M COJIEH, TOJIHBIE U COKPalIEHHbIE MOHHbIE
YPaBHEHHSI XMMHUYECKUX PEaKIUii MOHHOTO OOMEHa,
KpaTKUE MOHHBIC YPaBHEHUS MIPOCTBIX PEAKLMM TH]-
[poJIn3a Coyei.

XapakTepu3oBaTb OOLIUME XUMHUYECKUE CBOMCTBA
BEIICCTB pa3IMUYHbIX KJIACCOB HAa OCHOBE TEOPUU
DIEKTPOJIMTUYECKON TUCCOLMALMY; TOATBEP)KIATh
CBOWMCTBA IpPUMEpPaMH MOJIEKYJISPHbIX M HOHHBIX
YPaBHEHUN XMMHUYECKUX PEAKLIU.

Pemarp skcriepuMeHTaNbHBIE 337]a4l 110 TEME.

InaHupoBaTh U OCYHIECTBIIATH HA IPAKTUKE XH-
MUYECKHE SKCIIEPUMEHTBI, IPOBOJUTH HAOIIOACHNUS,
NeJ1aTh BBIBOJIBI IO PE3YJIbTaTaM dKCIIEPUMEHTA IPU
MPOBEACHUM J1a0OpPAaTOPHBIX OMNBITOB M IpaKTH4Ye-
CKUX PadoT.

CrnenoBarpb npaBuiiaMm 6e30macHoi paboThl B j1ab0-
pPaTOpUM NPU UCIOJIb30BAHUA XMUMHUUYECKOW IMOCYbI
1 000pyIOBaHMUS.

ITpoBOANUTH BBIYMCIEHUS IO XMMHUYECKUM YpaBHE-
HUSIM.

VYdacTBOBaTh B COBMECTHOW paboTe B mape WiIn

rpynne.
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10 YPaBHEHUSIM XUMUYECKUX PEAKIINI.

DyieKTpOHHBbIE (IN(PPOBHIE) 00pa3oBaTe/ibHbIE
pecypchi:

®I'C “Mos mikona” budmuoreka [JOK
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BricTpanBaTh pa3BEpHyTHIC MMCHMEHHBIC U YCTHBIC
OTBETHI C OMOpOW Ha MH(OpMAIHMIO U3 yueOHUKA U
NPYrux UCTOYHUKOB MH(OpMaIyu, B ToM uncie 1n-
TEepHETa

Paznen 2. HemeTasiibl 4 UX coefuHeHus (244)

Tema 3.
OOwmas xapakrepu-
CTHKA XHMHYECKHX

31eMeHTOB VIIA-
rpynnbl. I'ajioreHsl.

4 yaca

OOmas xapakTepucTuka raioreHoB. OcobeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIICHHS.
CtpoeHue 1 GU3NYECKUE CBOWCTBA MTPOCTHIX BEIIECTB —
rajJoreHoB. XMMHMYECKHe CBOICTBAa Ha MpUMeEpe XJopa
(B3auMoeHCTBHE ¢ METaJIaMU, HEMETaJUIaMH, IIEJIO-
yamu ). XaopoBoopol. ComnsiHast KMCI0Ta, XMMUYECKHE
CBOICTBA, IIOJIy4€HHE, IPUMEHEHHUE. JIeiicTBrE XJI0pa U
XJIOPOBOZIOPO/Ia HAa OpraHu3M uesioBeka. Bakueiimue
XJIOpPU/Ibl U UX HAX0XKJIEHUE B IPUPOJIE.

XHUMHYECKHH IKCTIEPUMEHT:

JdemMoHcTpanuu:

OmnbITHl, OTpaxarolye (U3NYEeCKHe U XUMHUYECKUe
CBOICTBA raJIOTEHOB M MX COCAMHEHHU (BO3MOXKHO HC-
0JIb30BaHKE BUaeoMaTepraino). O3HaKOMIICHHE C 00-
[pa3iaMu XJIOPHIOB (TaJIOT€HHIOB).

JlabopaTopHBIii ONBIT:

N3ydyenue cBOMCTB consiHOM KucnoThl. [IpoBenenue
KAUECTBEHHBIX PEaKLUMi Ha XJIOPU-MOHBI.

IIpakTnueckas padora:

Ne 2: TlonmyueHue COJIIHOM KHUCIIOTBHI, H3yuyeHHE e€
CBOICTB.

Beryuciaenus:

[0 YPAaBHEHUSM XUMHUYECKHX peakUui, ecIu OAUH U3
[pEareHToB JIaH B U30BITKE.

yeKTpoHHBbIE (IM(pPOBHIE) 0Opa3zoBaTe/ibHbIE

OOBsCHATD 00IIMEe 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB HEMETAJUIOB M MX COCMHEHMH B Ipejenax
MaJIbIX TIEPUOJIOB U IN1aBHBIX noArpymm [lepuoanue-
CKOM CHUCTEMBbl XUMHMUYECKUX 3JEMEHTOB C Y4ETOM
CTPOEHMSI UX aTOMOB.

Xapakrepu3oBaTb (U3MYECKHMEe M XHMHYECKHE
CBOICTBA MPOCTHIX BEIECTB raJoreHoB (Ha mpumepe
XJIOpa) U CJIOXKHBIX BEIIECTB (XJIOPOBOAOPOAA, XJIO-
puaa HaTpuUs), CHOCOOBI UX MOIYYEHHUS, IPUMEHEHHE
1 3HaUEHHE B IPUPOJIE U KU3HU YeJIOBeKa.

OmnpenensTe XJIOPUA-UOHBI B PACTBODE.

[TnaHupoBaTh M OCYIIECTBIATh HAa MPAKTHKE XH-
MUYECKHUE DSKCIEPUMEHTHI, IMPOBOJAUTH HaOIIO/E-
HUs, 1€7aTh BBIBOJBI 110 PE3YJIbTaTaM dKCIIEPUMEHTA
[P MPOBEIECHUU JIAOOPATOPHBIX ONBITOB U IPAKTU-
YEeCKHX paboT.

CrnenoBarpb npaBuiiaMm 0e30macHoi padoThl B j1ab0-
pPaTOpUM IPU UCIOIb30BAHUM XMMHUYECKOM IMOCYbI
1 000py0BaHUS.

BricTpanBaTh pa3BEPHYTHIE TUCbMEHHBIE U YCTHBIE
OTBETHI C OMOPOIl Ha MH(OpPMaLMIO U3 ydeOHUKa U
CIIPaBOYHBIX MaTE€pHallOB, T'PaMOTHO HCIIOJIb30BaTh
M3y4EHHBIN TOHATUIHBIN anmnapaT Kypca XUMHAH
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Tema 4.
Oo0mas xapakrepu-
CTHKA XUMHYEeCKUX

3JieMeHTOB VIA-
rpynnsl. Cepa u eé
coeJIMHEeHMSI.

6 yacos

OO6miast xapakTepucTuka 3JeMeHTOB VIA-rpymibl.
(OCcOOEHHOCTH CTPOEHMSI ATOMOB, XapaKTEPHbIE CTETIEHU
okucieHusi. CtpoeHue U (pusmveckue CBOICTBa Mpo-
CTBIX BEIIECTB — KHUCJIOPOAA U CEpbl. AJUIOTPOIHbBIE
Mo (UKAIIMN KUCIOPOAA U cepbl. XUMHUUYECKHUE CBOM-
cTBa cepbl. CepoBOJIOPON, CTPOEHHUE, (PU3NYECKUE U
XUMUYECKHe CBOMCTBA. OKCUABI Cepbl KaK IpPEICTaBU-
TN KUCJIOTHBIX OKCUIOB. CepHasi KUCIOTa, puznye-
CKHE W XUMHYECKHEe CBOWCTBA (0OIIMEe KaK MpeCcTaBH-
TeJs Kjlacca KUCIOT U crenupuueckue). XUMUYeCKUe
peakuuy, JeXallue B OCHOBE MPOMBIIUIEHHOTO CIIOCO-
0a monydeHus cepHod kuciotel. [Ipumenenue. Comm
CEpHOM KHCIIOTHI, Ka4YeCTBEHHAs! peakIius Ha cynb]ar-
noH. HaxoxeHue ceppl U €€ COeIMHEHUN B MPUPOJE.
XHMMHUYECKOE 3arpsi3HEHHE OKpYXAloUIeld Ccpelpl Co-
CIMHEHUSAMH Cepbl (KUCIIOTHBIE IO, 3arpsi3HEHUE
BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPeJ0TBPAIICHHS.

XUMHYECKHH IKCIIEPUMEHT:

JdemMoucTpanum:

O3HakomileHHE ¢ 00pa3liaMu cepbl U €€ COeAMHEHMSI-
MH  (BO3MOXKHO HCIIOJIb30BaHHE BHICOMATEPHUAIIOB).
Hab6ronenue mporiecca oO0yrimBaHusl caxapa Mmoj JIei-
CTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.

JlaGopaTopHbIe ONBITHI:

M3ydeHre XUMHUYECKUX CBOWCTB pa30aBIEHHOU cep-
HOW KUCJOTHI. [IpoBeeHNe KaueCTBEHHON peakiuu Ha
cynb(aT-uoH U HaOII0ACHHE TTPU3HAaKa €€ MTPOTEKAHUSI.

JyeKTpoHHBbIE (IN(pPOBHIE) 0Opa3zoBaTe/ibHbIE

OOBACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 271eMEHTOB V IA-Tpynnbl U uX coelnHEHUN
C Y4E€TOM CTPOCHHMSI UX aTOMOB.

Xapakrepu3oBaTb (U3NYECKHE M XUMHUYECKHE
CBOMCTBA IIPOCTOr'0 BELIECTBA CEPbl U €€ COENUHE-
HUW (CEpOBOAOPO/A, OKCHIOB CEpPbI, CEPHON KHCIIO-
ThI, CYJIb()ATOB), CIIOCOOBI MX TONYYCHHUS, IPUMECHE-
HUE 1 3HAU€HHUE B IPUPOJIE U KU3HU YEJIOBEKA.

Onpenensate HanMuue cyib(haT-uMOHOB B PACTBOPE.

OOBACHATH CYLIHOCTh 3KOJOTMYECKUX IPOOIeM,
CBSI3aHHBIX C I1epepabOTKON COeTUHEHUN Cephl.

[naHupoBaTh W OCYLIECTBISITh HA MPAKTUKE XU-
MHUYECKUE SKCIIEPUMEHTHI, IPOBOAUTH HAOIIOAEHUS,
NeJ1aTh BBIBOABI 110 PE3YJIbTaTaM dKCIIEPUMEHTA.

CnenoBath mpaBuiaM 6e30MacHO paboThl B j1a00-
[paTOpUM MpPHU UCHOJIb30BAaHUM XUMHYECKON MOCYIbI
1 000pY10BaHMUS.

[Tpon3BOAUTH BBIUUCICHUS 1O XUMHUYECKHM YpaB-
HEHUSM.

Hcnonbs3oBaTh NpH BBINOJHEHUU Y4EOHBIX 3aja-
HUII TeKCThl y4yeOHUKa, CIpPaBOYHBIE MaTepUalIbI
([eproanYEcKyt0 CUCTEMY XHMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, TabiuIly pacTBOPUMOCTH KHC-
JIOT, OCHOBAHHM W COJIEN B BOAE, AJIEKTPOXUMHYE-
CKHI psJ] HANPsDKEHUH METaJLIOB).

Hcnonp3oBaTh NpH BBINOJHEHUU Y4eOHBIX 3aja-
HUI W B IIPOLIECCE HCCIEN0BATENbCKON JEATENBHO-

CTH HAYYHO-TIONYJSIPHYIO JIMTEPATYPY XUMUYECKOTO
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pecypcbi:
®I'C “Mos mikona’” budmumoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/04/09

COLCpXKaHMs,
Murepuera

CIPaBOYHBIE MaTepHallbl, PECYPCHI

Tema S.
Oo0mas xapakrepu-
CTHKA XMMHYeCKHNX

3J1eMeHTOB VA-
Irpynisl.
A3sort, ¢pocop u ux
coe/INHEeHMN.

7 yacoB

OOmiast XapakTepUCTHKa 3JIEMEHTOB VA-TpYIIIIBL
OCcOOEHHOCTH CTPOEHHSI AaTOMOB, XapaKTepHbIE CTEICHH
OKHCIICHUS. A30T, paclpoCTpaHeHHE B MpHUpoJie, Hu3u-
YecKHe M XMMHUYecKHe cBoiicTBa. KpyroBopor a3ora B
npupoge. AMMHAK, €ro (PU3MYECKHE W XUMHYCCKHE
CBOICTBA, MoylyyeHue U npumeHeHue. Coau aMMOHUS,
X (U3MYECKUE U XUMUYCCKHE CBOWCTBA, IIPUMECHEHHUE.
KadyecTBeHHAss peakiysi HA MOHBl aMMOHHSA. A30THas
KHUCIIOTa, €€ IMONydeHHe, (PU3MUECKUE U XMUMUYCCKHE
CBOMCTBA (0OIIME KaK MPEACTABUTENS Klacca KUCIOT U
cienuduueckue). Mcmonb30BaHue HUTPATOB U COJEH
AMMOHHSI B KAueCTBE MHHEPAIbHBIX ynoOpeHui. Xu-
MUYECKOE 3arps3HEeHUE OKPYKAIOIIEH Cpelbl coenHe-
HUSMU a30Ta (KHCIOTHBIE J0XK]H, 3arpsi3HEHHE BO31Y-
Xa, IOYBBI M BOAOEMOB). Docdop, amIoTporHbe MO-
mupukamu  docpopa, ¢uzNUecKMe M XUMHUYECKHE
cBoiicTBa. Oxcua docdopa (V) u pochopras kuciora,
(u3nueckue U XMMHYECKUe CBOWCTBA, moaydyeHue. Mc-
noibp3oBaHue (ocharoB B KadeCcTBE MUHEPAIBbHBIX
yA0OpeHuil.

XUMHYECKHH IKCIIEPUMEHT:

JdemMoHcTpanum:

O3HakoMyIeHHE C (PU3MUECKUMH CBOMCTBAMH a30Ta,
bochopa u ux coenuHeHMH (BO3ZMOXKHO UCTIOIL30BAHHE

BuIcomMarepuanon). O3HaKOMIICHHE C 00pa3laMu a30T-

OOBsaCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 3J1EMEHTOB VA-TPYIIIBI U UX COEIUHEHUN C
Y4ETOM CTPOCHUS UX aTOMOB.

XapakTepu3oBaTb (U3NYECKHE M XUMHUYECKHE
CBOICTBA MPOCTHIX BEIIECTB a30Ta u gochopa U ux
COCIMHEHUN (aMMUakKa, coJied aMMOHUs, a30THOU
KHCJIOTHI, HUTparoB, okcuma ¢ochopa (V) u doc-
(dopHOIi KUCITOTHI, pocdaToB), CrIOCOOBI MX MOJTyUe-
HUsl, IPUMEHEHHE M 3HAYCHHE B MPHUPOJE U KHU3IHU
YeIIOBeKa.

Omnpenensate MOHBI aMMOHHS U (pocdar-MOHBI B
pacTBope.

OOBSACHATH CYIIHOCTh 3KOJOTHYECKUX MPOOIIeM,
CBSI3aHHBIX C HAXOXJIEHHUEM COEeIUHEHHMH a30Ta U
dbocdopa B okpyxkaroIiei cpene.

[InaHupoBaTh W OCYIIECTBISATh HA MPAKTUKE XH-
MUYECKHE SKCIIEPUMEHTHI, TPOBOJUTH HAOIIOACHNUS,
nenaTh BBIBOJIBI MO pe3yJIbTaTaM 3KCIEPUMEHTA MpH
MPOBE/ICHIH JTA00OPATOPHBIX OIBITOB M TpaKTHYe-
CKOM paboTBHI.

CrnenoBarpb npaBuiiaMm 6e30macHoi paboThl B j1ab0-
[paTopuu MpHU UCIOJIB30BAaHUM XUMHUYECKOW MOCYIbI
1 000pyI0BaHUS.

[Tpou3BOANTH BBIUKCICHUS 10 XUMHYECKHM ypaB-
HEHUSM.
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HbIX U (hochopHbIX ynoOpenuit. [lomydenue, cobupa-
HUe, pAaclio3HaBaHUE M H3y4YCHHE CBOWCTB aMMMAKa.
B3anmoielicTBUEe KOHIEHTPUPOBAHHOW a30THOM KHC-
JIOTBI ¢ ME/bI0 (BO3MOXHO MCIIOIb30BaHUE BHICOMATE-
pHajoB).

JlaGopaTopHbIe ONbITHI:

[IpoBeneHne KayecTBEHHBIX pPEakUil HA MOH aMMO-
HUS ¥ pocdar-uoH, U U3ydeHUE MPU3HAKOB HUX MPOTe-
KAHMUS.

IIpakTnueckas padora

Ne 3: Tlonmyuenne aMmMuaka, U3ydeHUe €ro CBOMCTB.

Bobrunciaenus:

0 YPaBHEHUSAM XUMHUYECKUX PEAKIIH.

DuekTpoHHBbIE (IN(PPOBHIE) 00pa3zoBaTe/IbHbIE
pecypchl:

®PI'UC “Mos mikona” budmuoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/04/09

Hcnonp3oBaTh NpH BBINOJHEHUU Y4eOHBIX 3aja-
HUN TEKCThl YdeOHMKa, CIpPAaBOYHBIE MaTepUabl
(MepruoAMYECKYI0O CUCTEMY XHMHYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, TabJIMIly PacTBOPUMOCTH KHC-
10T, OCHOBAaHUM U COJEeW B BOJE, DJIEKTPOXUMHYE-
CKHIi PsiJ| HAIPSHDKEHUH METaJLIOB)

Tema 6.
O61mas xapakrepu-
CTHKA XMMHYECKHX
3jeMeHToB IVA-
rpynnesl. Yrijiepoa u
KPEeMHUIl M X COeqHu-
HEHHS.

8 yacos

OOmast xapakTepucTuka »3neMeHToB |VA-rpynmsl.
OCcOoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTE€PHbIE CTEIIEHU
OKHCIICHUs. YTJepoj, auIOTPOIHble MOAU(UKAIUH,
[pacTipocTpaHeHHe B MpUpPOAe, PU3NYECKUE U XUMUYe-
ckue cBoicTBa. Ancopbuus. KpyroBopor yrieponasB
npupoae. OKcuapl yriepoaa, ux GU3NUECKre U XUMH-
YECKUE CBOWCTBA, NEHCTBUE Ha KUBbIE OPraHU3MBI, I10-
TydeHue W TpPUMEHEHHEe. DKOJIOTMYECKUE MPOOJIEMBI,
cBsi3aHHbIe ¢ okcuaoMm yriepoaa (IV), rumoresa rio-
0aJIbHOTO NOTEIUIEHUSI KJIMMaTa, MapHUKOBBIN IPQEKT.
YronbHas KHCIOTa U €€ CONH, UX (PU3nUecKue U XUMu-
YECKHE CBOMCTBA, IIOJIy4eHHE W NpuMeHeHue. Kaue-
CTBEHHAs peakius Ha KapOoHaT-HOHBI. Vcronb30BaHue

Kap6OHaTOB B 6BITy, MCOUIMWHE, MMPOMBIINIJICHHOCTU U

OOBsACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 371eMeHTOB |V A-rpynmnbl U UX COeIUHEHUN
C Y4ETOM CTPOEHHMSI X aTOMOB.

XapakTepu3oBaTh (U3MYECKHE M XUMHYECKHE
CBOWCTBA MPOCTBIX BEIECTB YIJIEPOAa U KPEMHUSA U
X COeTUHEHUN (OKCUIOB Yyriiepojia, YroJIbHOW KHC-
TOThI, KapOOHATOB, OKCHJA KPEMHHS, KPEMHHEBOIl
KHCJIOTBI, CHJIMKATOB), CHOCOOBI WX TMOJY4CHUS,
[IPUMEHEHUE U 3HAYEHUE B IPUPOJE U KU3ZHU YEJI0-
BEKa.

OOBACHATD MPUUMHHO-CIIEICTBEHHYIO CBSI3b. CTPO-
€HHUE BellecTBa — CBOIMCTBa — IMpPUMEHEHUE — Ha
MpUMepax COCAUHEHUM YIIIepoaa U KpEMHHUS.

Omnpenenste KapOOHAaT- M CHIJIMKAT-MOHBI B pac-
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cesibckoM  xo3siiictBe. [lepBoHavanbHble MOHATHS 00
OpPraHUYECKUX BELIECTBAX KaK O COCAUHEHUSX YIJIEepo-
na (MeTaH, 9TaH, dTHJIEH, alleTUJICH, 3TaHOJI, MIMLEPHUH,
YKCYCHasi KucjoTa). [IpupojHble MCTOYHHUKH YIJICBO-
OpOZOB (Yroyib, MPUPOJHBIN ra3, HedTh), MPOTYKTHI
ux nepepabotku (OeH3WH), WX pojb B OBITY U IpPO-
MBILUICHHOCTH. [lOHSATHE O OHOJOrMYecKH Ba)KHBIX
BEIICCTBAX. XKHUpaX, OelKkax, yriieBogax — U UX POJH B
PKU3HU 4YesioBeka. MarepuaibHOe €JUHCTBO OpraHuye-
CKMX W HEOPraHUYEeCKHX coenuHeHui. KpemHui, ero
buznyeckue U XMMHUYECKUE CBOMCTBA, MOJIYy4CHHE U
npuMmeHenue. CoenuHeHHsl KpeMHusi B npupoge. O0-
e npeacrabieHus 06 okcuae kpemuus (IV) u kpem-
HUeBOM kuciore. CHIIMKaThl, UX UCIOJIb30BaHHUE B ObI-
Ty, MEAUIIMHE, MPOMBIIIEHHOCTH. BaskHelmme cTpou-
TeIbHbIE MaTepHalbl: KepaMHKa, CTEKJIO, LIEMEHT, Oe-
TOH, >kene300eToH. [Ipobrembl 6€30macCHOr0 UCHONB30-
BaHUSI CTPOUTEJILHBIX MaTEPUAJIOB B IOBCEIHEBHOM
PKU3HHU.

XMMHYECKHH IKCIIEPUMEHT:

JdemMoHcTpanuu:

Monenu KpUCTAIMUECKUX PEHETOK anMasa, rpadu-
Ta, ¢pymuiepeHa. O3HaAKOMJIEHHE C MPOLECCOM acopOo-
M1 PAaCTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM YIIIEM
1 YCTPOMCTBOM MNpoTuBoraza. O3HaKOMJIEHHE C Ipo-
YKIIMEeW CUIMKAaTHOM mpomblluieHHOCTH (Buaeomare-
[pHaJIbl. CHIIMKATHas MPOMBIIIJIEHHOCTh). Moaenu Mo-
JIEKYJI OPraHUYECKUX BEILECTB.

JlaGopaTopHbIii ONBIT:

[Tonyuenue, cobupanue, pacrio3HaBaHUE U H3yUCHHE
CBOWCTB yriiekKuciaoro rasza. IIpoBeneHue KadecTBEeH-
HBIX pEaKkiMii Ha KapOOHAT W CHIMKAT-MOHBI U H3y4e-

TBODE.

OOBSCHATD CYIIHOCTH SKOJOTMYECKHX MpolieM,
CBSI3aHHBIX C HAXOXICHHEM YIJIEKHUCIOro rasa B
OKpY>Karollen cpere.

[TonTBepkaarb OCOOEHHOCTH COCTaBa OpraHuye-
CKUX BEILECTB IPUMEpPaMM IPOCThIX COECIAUHEHUI
(MeTaH, 3TaH, 3TUIICH, allETUJICH, 3TAHOJI, TJIMIICPUH,
YKCYCHasi KHCIJIOTa), B3aMMOCBSI3b HEOPraHUYECKHX
COEMHEHHH yriepoja 1 OpraHu4eCKUX BEIIeCTB.

OnuceiBaTh pojib OENKOB, KUPOB M YIJIEBOJOB B
() YHKIIMOHUPOBAHUU >KUBBIX OPraHU3MOB, COCTaB
[IPUPOJIHBIX UCTOYHUKOB YIJIEBOAOPOOB, UX POJIb B
OBITY ¥ IPOMBIILIEHHOCTH.

[IpoBOANUTH BBIYMCICHMS IO YPaBHEHUSIM XUMUYE-
CKMX pEaKIui.

[naHupoBaTh W OCYLIECTBISITh HA MPAKTUKE XH-
MUYECKHE SKCIIEPUMEHTHI, IPOBOAUTH HAOIIOIEHUS,
Nes1aTh BBIBOJIBI IO PE3YJIbTaTaM SKCIIEPUMEHTA MpU
[IPOBE/ICHUN J1a0OPATOPHBIX ONBITOB U IpaKTHYe-
CKUX padoT.

CrnenoBarpb npaBuiiaMm 6e30macHoi paboThl B 1ab0-
pPaTOpUM IPU UCIOIb30BAHUM XMMHUYECKOM IMOCYbI
1 000py0BaHUS.

Hcronb30BaTh MpU BBINOJHEHUM Y4eOHBIX 3aja-
HUN TEKCTbl y4eOHMKa, CIIpaBOYHBIE Marepuabl
(IMeproauyecKyr0 CHCTEMY XMMHUYECKUAX JJIEMEHTOB
J1. 1. MenneneeBa, TaOIMIly pacTBOPUMOCTH KHC-
JI0T, OCHOBAaHUN U COJIEH B BOJE, DJIEKTPOXMMMYE-
CKHI PsiJ HAIPSDKEHUH METaJLIOB)
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HUE [TPU3HAKOB UX MPOTEKAHUS.
IpakTuyeckne padoThI:
Neo 4. TlonydyeHue Yriaekuciaoro rasa, U3yde€HUE €ro
CBOMCTB.
Neo 5. Pemennie skcriepuMeHTalIbHBIX 3a/1a4 110 TeMe
«BaskHenme HeMeTaJJIbl U KX COCIMHEHUSD)
Bobruncienus:
110 YPaBHEHUSIM XUMHUYECKUX PEaKIIUi.
DJiekTpoHHBbIE (HM(POBBIE) OOpa3oBaTeibHbIE
pecypchl:
®PI'NC “Mos mikona” budmuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/04/09

Pa3gen 3. Metaiibl u ux coeauHeHust (204)

Tema 7.
OO0mue cBoiicTBa
MeTaJLJIOB

4 yaca

OOwiast XapakTepUCTUKAa XMMHUYECKHX 3JEMEHTOB —
METaJUIOB HA OCHOBAHMM MX NOJ0KeHus B Ilepnonnye-
CKOU cucteme XxumMuueckux annemeHToB .M. Mennene-
eBa u cTpoeHus: atoMoB. CTpoeHue meramioB. Merai-
MYecKas CBA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTKa. DJIEKTPOXUMHUYECKUIN Psii HaNpsKeHUH Me-
TanaoB. Pu3NUecKue U XUMHUYECKHE CBOMCTBA METal-
noB. OOuMe cnocoOwl nmonydeHus metamioB. [lonarue
0 KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aILUTHI UX
oT Koppo3uu. CruiaBsl (CTallb, YYT'YH, AIOPATIOMUHUMH,
OpOH3a) U UX MPHUMEHEHHE B OBITY U MPOMBIILICHHO-
CTH.

XHMMHYECKHH IKCIIEPUMEHT:

JdemMoHcTpanum:

OO0pa3upl METauIOB U CIIaBOB. M3ydyeHue pe3ynbTa-
TOB KOPPO3MU METAIOB (BO3MOYKHO HCIIOJIb30BaHHE
BU/ICOMATEPUAIIOB).

JlaGopaTopHble ONbITHI:

PackpbIBaTh CMBICI HM3Yy4aeMbIX MOHATUH W INpH-
MEHSTH JTH TIOHSATHS TPU OINHMCAHHH CBOWCTB Be-
I1IECTB U UX MIPEBPALECHUH.

OOBsACHATH 00ILME 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 3JI€MEHTOB-METAJUIOB U UX COEIUHEHUI C
YIETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAIIIOB, oouue Gu-
3UYECKHE U XUMHUYECKHE CBOMCTBA METAJIIOB.

XapakTepu3oBaTh 00IIKE CIIOCOOBI MOIYYEHHS Me-
TaJIIOB.

OnuceiBaTh crocoObl 3aIIUTHl METAJUIOB OT KOPPO-
BHN.

CnenoBath mpaBuiaM 6e30macHOi paboThl B j1a00-
[pPaTOpuU TPH MCIIOJIL30BAHUN XUMHUYECKOW TOCYIBI
1 000pY/10BaHUS.

[Tpon3BOIUTH BBHIYHCICHUS TI0 YPaBHEHUSM XUMHU-
YeCKUX peakluil, ecld OAMH M3 pearceHTOB Cofep-

PKUT IPUMECH.
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O3HakomiieHre ¢ 00pa3liaMu METAJJIOB U CIIaBOB, X
(U3UYECKUMU CBOWCTBAMHU.

Boruucienus:

[0 YpaBHEHUSM XHMHUYECKUX PEaKUUi, €Clid OJUH U3
[peareHTOB COAEPKUT IPUMECH.

DuekTpoHHBbIE (HU(POBBIE) OOpa3oBaTe/ibHbIE
pecypchl:

®I'C “Mos mikona” budmuoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/04/09

VYyacTtBoBaTh B COBMECTHOHW paboTe B mape Wid
rpyIIe.

Hcnonp3oBaTh MpH BBINOJIHEHUU Y4eOHBIX 3aja-
HUN TEKCThl Y4eOHMKA, CIpPAaBOYHBIE MaTepUabl
(TTeprOANYIECKYIO CHCTEMY XHMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, TabJIMIly PacTBOPUMOCTH KHC-
JI0T, OCHOBAaHUM U coyiell B BOJE, DJIEKTPOXHUMHYE-
CKHI PsiJ| HANPSHDKEHHUI METAILIOB)

Tema 8.
BaskHelilmue meraJji-
JbI 1 X COeINHEHUSA

16 yacoB

[Ilenounsie MeTanmel: monoxeHue B lleproanueckoit
cucteMe xumuueckux sjiemeHTtoB J[.M. Menzaeneena,
CTPOCHHE MX aTOMOB, HaxOXJEeHHE B mpupoje. Pusu-
YCCKHE U XMMUYECKHUE CBOMCTBA (Ha MpUMepe HATPHUS U
kannst). OKCHIIBI M TUIPOKCHIBI HaTpus U Kanus. [Ipu-
MCHEHHE ICIIOYHBIX METAUIOB U MX coequHeHui. Ille-
JIOYHO3E€MEJIbHBIE METaJIbl MarHUM M KaJIbI[HH. I10JIO-
skeHue B [lepmoandeckoi cCUCTeME XHMHUYECKHX dJie-
MeHTOoB J[.MI. MeHnneneeBa, CTpoeHHME HX aTOMOB,
HaxoJaeHue B npupojae. Ou3znueckue U XUMHUYECKHE
CBOMCTBA MarHus M KalbliMsg. Baxkaeime coequHeHNs
Kasblius (OKCH, THAPOKCHU L, COH). JKECTKOCTH BOIBI U
criocoObl €€ ycTpaHeHUs. ANIOMUHUI TONOXKEHHE B
[leprognyeckor cucTeMe XuMHUYeCKuX 3yieMeHToB 1. 1.
MeHnneneeBa, CTPOEHHUE aTOMa, HAXOXKIAEHUE B IPUPO-
me. Ou3nMueckne M XUMHUYECKHE CBOMCTBA AIIOMHHUS.
AMdoTepHbIe CBOMCTBA OKCHIA U THAPOKCHIA AITFOMH-
Hust. JKene3o: monoxenue B llepuonnueckoi cucreme
xuMudeckux avemeHToB [[.M. Menneneesa, ctpoeHue
aToOMa, HaXOXKJIeHUe B mpupoje. Ou3n4eckrue u XuMHu-
YECKHE CBOMCTBA keie3a. OKCUIbL, TUAPOKCUIIBI U COTTU

kenesa (1) u sxenesa (111), ux cocras, cBO¥CTBa U TO-

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B U3MEHEHHUHU
CBOICTB 3JICMECHTOB-METAJUIOB U MX COCIMHCHHI B
rpyImax ¢ yuéToM CTPOCHHS UX aTOMOB.

XapakTepu3oBath (HU3MYECKHE U XUMHYCCKHE
CBOICTBA MPOCTBIX BEIICCTB METAJUIOB U HX COCIH-
HeHHM (OKCHI0B, THPOKCHJIOB, COJICH), CIIOCOOBI UX
MOJIy4CHHsl, IPUMEHECHUE U 3HAYCHHE B MPUPOJC U
PKH3HH Y€JIOBEKa.

VcraHaBnMBaTh MPHYMHHO-CIIEICTBEHHYIO CBSI3b!
CTPOCHHE BEIIECTBa — CBOMCTBA — MPUMEHEHHE —
Ha IpUMepax N3y4aeMbIX BEIIECTB.

Pacro3HaBath ¢ OMOIIBIO Ka4eCTBEHHBIX PEAKIIHi
WMOHBl METAJUIOB. MAarHUs, KalbIHs, AITOMHHUS,
tuHKa, sxenesa (1) wuxenesa (1), mean ().

Jloka3piBaTh aM(pOTEpHBIN XapakTep OKCHAOB H
HIPOKCUIOB ATFOMHHUS M [[UHKA.

[InanupoBaTh M OCYIIECTBISITH Ha TPAKTHKE XH-
MHUUYECKHE KCIIEPUMEHTBI, TPOBOIUTH HAOIIOICHUS,
Ne7IaTh BBIBOJIBI IT0 PE3YNIbTaTaM dKCIIEPUMEHTA TIPU
MPOBEJICHUH JIA0OPATOPHBIX OMBITOB W TMPAaKTHYeE-
CKUX PadoT.

CrnenoBarpb npaBuiiaMm 0e30macHoi paboThl B 1a60-
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JTydeHue.

XuUMHYECKHI IKCIIEPUMEHT:

JdemoHcTpanmuu:

OcoOeHHOCTH B3aUMOJCHCTBUSL OKCHIA KalbLUs M
HAaTpUsi ¢ BOJOM (BO3MOXHO HCIIOJIb30BaHUE BHICOMA-
tepuanos). OKpallMBaHHE IUIAMEHH HOHAMU HATpUS,
KaJIMsl U KaJbIus (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMA-
repuanoB) McciaemoBaHne CBOWCTB JKECTKOW BOIBI.
[Iponiecc ropenus xene3a B KUCI0poae (BOZMOXKHO HC-
[10J1b30BaHKUE BHICOMATEPHAIIOB).

JlabopaTopHbI€e ONBITHI:

[IpoBeneHne KayecTBEHHBIX PEAaKIMM Ha MOHBI (Mar-
HIisI, KaJIbIHs, ATIOMHHNS, IMHKa, xene3a (1) u xenesa
(11), menu (Il), omucanue nMpU3HAKOB MX MPOTEKAHUSI.
lccnenoBanue amM(pOTEpHBIX CBOICTB THUIPOKCHIA
QITIOMHHMS U TUAPOKCUIA LIUHKA.

IIpakTuyeckne padoThI:

Ne 6. XKécTroCTh BOJBI M1 METO/IBI €€ YCTPAHEHHS.

No 7. Pemienne skcriepuMEHTalbHBIX 3a/1a4 110 TeMe
«BaxHeumme MeTajuibl U UX COCTMHEHUS.

Bobrunciaenus:

[0 YPaBHEHUSM XUMHUYECKHX peakUUi, €Cu OAUH U3
[PEareHToB JJaH B N30BITKE MU COAEPKHUT IPUMECH;

MacCOBOM JIOJIM BBIXO/A IPOJYKTA PEAKIUU.

JJyeKTpoHHBbIe (Hu(dpoBbIe) 00pa3oBaTebHBIC
pecypchl:

®dI'NC “Mos mkona” bubamoreka [TOK

https://lesson.academy-
content.myschool.edu.ru/04/09

[PaTOPUUIIPU UCIOIB30BAaHUM XUMHUYECKOU MOCYIbI U
000OpyIOBaHMUS.

ITpon3BOAUTH BBIUKUCICHUA 110 XMMHUYECKUM ypaB-
HEHUSIM.

VYdacTBOBaTh B COBMECTHOW paboTe B mape WiIH
CpyIIIE.

BricTpanBaTh pa3BEPHYTHIE TUCbMEHHBIC U YCTHBIC
OTBETHI C ONOPOW Ha MH(OPMAIMIO U3 YyUeOHUKA U
CIIPaBOYHBIX MaTEpHAJIOB, I'PAMOTHO HCIIOJIb30BaTh
M3y4CHHBIA IOHATHWHBIN aIlliapar Kypca XUMUU

Pa3jnen 4. Xumus v oxkpy:xamouiasi cpeaa

(&)

Tema 9.
BemecrBa u marte-

3 yaca

BemectBa u MaTrepualibl B MMOBCEIHEBHOM JKU3HM Ye-

imoBeka. be3omacHoe MCIonp30BaHKIE BE€IICCTB U XUMH-

XapakTepu3oBaTh PoJib XMMHUU B Pa3IMYHbIX ce-
[pax JAeATEeNbHOCTH JIHOJIEH, OCHOBHBIE BELIECTBA U
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pPHAJIbI B )KU3HHU Y€~
JOBCKAa

YecKux peakuuii B ObiTy. IlepBas momolins npu Xxummu-
YECKUX OXKOraX M OTPaBICHUSX. XUMHUYECKOE 3arps3-
HEHUE OKpYXaromie cpedbl (MpeneibHasl TOMyCcTUMAast
KOHLCHTpPALUA BCIICCTB. Ponn xumun B PCUHICHUHA 3KO-
JIOrMYeCKUX MpoOIieM.

XuUMHYECKHH IKCIIEPUMEHT:

JdemoHcTpanmnu:

W3ydueHune oOpasiioB MaTeprasioB (CTEKJIO, CILJIaBbI
METAJIOB, TOJMMEPHBIC MaTEPHAJIbI).

DueKkTpoHHBbIE (IN(PPOBLIE) OOpa3oBaTesibHbIE
pecypchl:

®PI'UC “Mos mikona” buomuoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/04/09

MaTepuasbl, IPUMEHSIEMbIEC B KM3HU COBPEMEHHOTO
JeI0BEKa.

OOBACHATH yCIOBHS 0€30MacHOTO HMCIOJIb30BAHUS
BEIICCTB U XUMUYECKUX pPEaKIUi B OBITY.

AHaM3UpOBaTh U KPUTHUYECKH OLIEHUBATH UH(OP-
MALMI0 O BIUSHUM IPOMBILLIEHHOCTH, CEJIbCKOTO
XO34ICTBA, TPAHCIOPTA M JIp. HA COCTOSHHUE OKPY-
PKArOLIEH CpEbl.

YMeTh OKa3bpIBaTh MEPBYIO MOMOIIb MPU XUMHYE-
CKHX 0YKOT'aX U OTPaBJICHUSAX.

[Ipunumate ydactue B OOCYXKACHHM HPOOIEM XH-
MHUYECKOM M DKOJOTMYECKON HANPAaBICHHOCTH, BbI-
CKa3bIBaTh COOCTBEHHYIO MO3HIIMIO MO MpolieMe u

[Ipe/IaraTb BO3MOKHBIE ITYTH €€ PEIICHUs

Pe3zepBHoe Bpemsi — 34

OO0111ee YHCJI0 YACOB 10 porpamme — 684
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10 kaace

HaumeHnoBanue

KoaudecTBoO
pa3aesioB U TeM 4ACOB OcHOBHOE coJiep:KaHue OcHOBHBIE BH/IbI 1€ATEJIbHOCTH 00y4aI0IIHXCH
y4eOHOro npeamera
Pa3pen 1. Xumuueckue peakuuu (174)
Tema 1. 6 yacoB Knaccudukanmss XMMHYECKHX PeEakUHUi MO pas3iimd- | PacKkpeIBaTh CMBICI HM3y4aeMbIX HOHATHH W IPHU-
ya

OcHOBHBIE 3aKO0HO-
MEPHOCTH XUMUYe-
CKMX peakumii

HBIM TpH3HAKaM (10 YHCITy U COCTaBY Y4acCTBYIOIIHMX B
[PEaKIMK BEIIECTB, MO TEIUIOBOMY 3¢ (deKTy, Mo u3Me-
HCHHMIO CTETEHEH OKHCIEHUS XUMHUYECKUX 3JIEMEHTOB,
0 00pPaTUMOCTH, 10 Y4AaCTHIO KaTajau3aTopa). JK30- U
PH/IOTEPMUYECKHE PEAKLUU, TEPMOXUMHUYECKUE YpaB-
HeHUsA. [IoHATHE O CKOpOCTM XMMHYECKOM PpEaKIMH.
[TonsiTue 06 0OpaTHUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakusax. GakTopsl, BIUSAIOLIME HA CKOPOCTh XUMUYE-
CKOW peakLuy U MOJIOKEHHEe XMMUYECKOI0 paBHOBECHS.
OKHMCITUTENbHO-BOCCTAHOBUTENILHBIE  PEAKLIUU, BJIEK-
TPOHHBIM OaJaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIbHON
peakuu. CocTaBleHHE YpPaBHEHUN OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKLUN C HCIOJIb30BAaHUEM Me-
TOJ1a PJIEKTPOHHOTO OajaHca.

XHMMHYECKHH IKCIIEPUMEHT:

JdemMoHcTpanuu:

HccnenoBanne 3aBUCHMOCTH CKOPOCTHM XHMHYECKOU
[peaKuu OT BO3JEHCTBUSI pa3ivuHbIX (pakTopos. Ormbl-
Thl, WUIIOCTPUPYIOIIUE TPUMEPBl  OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKLUi (TOpeHue, peakluu pas-
TTOXKEHHUs, COeIUHEHNS).

Boruucienus:

KOJIMYeCTBa BelIecTBa, 00bEMAa M MAacChl peareHTOB
VJTA TIPOJIYKTOB 10 YPABHEHHSIM XUMUYECKUX PEAKITHIA.

JuekTpoHHBbIE (LU POBBIE) OOpa3oBarTesibHbIE

MEHATh 3TH IIOHATUS IIPU OIMCAaHUM CBOMCTB Be-
[IECTB U UX IPEBpAILCHUMN.

KnaccupunupoBars XMMUYECKHE pPEAKLMH IO pa3-
ITMYHBIM IIPU3HAKAM.

VYcTaHaBnuBaTh 3aBUCUMOCTb CKOPOCTH XUMHUYE-
CKOW PeaKIuy OT Pa3IMIHbIX (PaKTOPOB.

IIporno3upoBaTb BO3MOXHOCTU IPOTEKAHUSA XH-
MUYECKHUX ITPEBPAILICHUN B PA3JIMYHBIX YCIOBUSX.

OnpenenaTte OKUCIWUTEIb M BOCCTAaHOBHUTEIL B
OBP. CocTaBniaTh 37€KTPOHHBIN OalaHC PEAKIUH.

IIpon3BOAUTH BBIUKUCICHHA [0 XUMHYECKHUM
YPaBHEHMSIM.

VYdacTBOBaTh B COBMECTHOW paboTe B mape WiH
TpyIIIeE.

BricTpanBaTh pa3BEPHYTHIE TUCBMEHHBIE U YCTHBIE
OTBETHI C OMOPOIl Ha MH(OpPMaLMIO U3 ydeOHUKa U
CIIPaBOYHBIX MaTEpHAJIOB, T'PAMOTHO HCIIOJIb30BaTh
M3y4EHHBIN NOHATUMHBIN anmnapaTr Kypca XUMHAH

pecypcebl:
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®DI'NC “Mos mkona” bubamoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/04/09

Tema 2.
DJIeKTPOJIUTHYECKAS
auccomuanus. XuMu-
YyeCcKHe peakiuuy B
pacTBopax.

6 yacos

Teopust AMEKTPOIUTHUECKON THUCCOIUAIIUU. DIEKTPO-
JIUTBl W HEdJIEKTpoJuThl. Kartnonsl, aHmoHbl. Mexa-
HU3M JIMCCOIMAIlMM BELIECTB C PA3IUYHBIMH BUAAMHU
xumMuueckor cBs3u. CreneHb nucconuanuu. CHIbHBIE
U crnaOble AJICKTPONIUTHL Peakiuy MOHHOTO OOMEHa.
Y coBHsI TPOTEKAHMS PeakIuii HOHHOTO OOMeHa, TOJI-
HbIC M COKpAIll€HHbIE WOHHBIC YPAaBHEHUS PEaKIIHil.
CBoOICTBa KUCJIOT, OCHOBAHUH W COJIEH B CBETE Mpej-
CTaBJICHUW 00 JEKTPOTUTUUECKON TUCCOIMAIUN.

XHUMHYECKHH IKCTIEPUMEHT:

JdemMoHcTpanuu:

HccnenoBanue 31EKTpONPOBOAHOCTH PAaCTBOPOB Be-
[IIECTB, MPOIECCa UCCOIMAIMU KHUCIIOT, IeJouerd Hu
costeli (BO3MOXKHO HCIIOJIB30BaHHE BHICOMATEPUATIOB).
OIBITH, WUTIOCTPUPYIOLINE MTPU3HAKU NPOTEKAHUS pe-
aKIMii HOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BbIIC-
TIeHUE ra3a, 00pa3oBaHUE BOJIBI).

JlabopaTopHbIii ONBIT:

N3ydenue mpu3HakoB NMPOTEKAHUSbPEAKIIMU UOHHOTO
oOMeHa B pacTBOpax 3JEKTPOJHUTOB (C 0Opa3oBaHUEM
ocajika, BBIJICIICHHEM Ta3a, 00pa30BaHUEM BO/IBI).

IIpakTnyeckas padora:

Ne 1. Pemienue skcriepuMeHTaIbHbBIX 3a/1a4 110 TEME.

Borunciienus:

10 YPaBHEHUSIM XUMHYECKUX PEaAKIIHil.

JyieKTpOHHBbIE (HN(PpoOBbIE) 00pa3oBaTe/ibHbIE

pecypchi:
®dI'YC “Mos mkona” bubanoreka [IJOK

https://lesson.academy-

PackpbIBaTh CMBICI M3y4aeMbIX IOHATHH, a TAKXKe
CMBICJI TEOPUH IIEKTPOIUTHUECKON TUCCOLHALINN.

OOBSCHATD TPUYMHBI SJIEKTPOIPOBOIHOCTH BOJI-
HbIX PAcCTBOPOB BEILECTB, paszaMyaTh ciadble U
CHJIbHBIE 3JIEKTPOJIUTHI.

CocTaBiATh ypaBHEHMs JUCCOLUALMHN KHUCIIOT, Ie-
JIOYEH M COJIEM, IIOJIHBIE M COKPALIEHHBIE HMOHHBIE
YPaBHEHMsI XMMHUYECKUX PEeaKLUi MOHHOrO OOMEHa,
KpaTKUE€ MOHHBIE YPaBHEHUS MPOCTHIX PEAKIIMM TUI-
poJin3a COJICH.

XapakTepu3oBaTb 0OILIME XMMHUYECKHUE CBOMCTBA
BEIICCTB Pa3IM4YHBIX KJIACCOB HAa OCHOBE TEOPUU
PIEKTPOJUTUYECKON JIMCCOLMAIMY; TOATBEP)KIATh
CBOWMCTBA IIPUMEpPAMM MOJIEKYISIPHBIX M HMOHHBIX
YPAaBHEHUN XUMUYECKUX PEAKLIHM.

Pemarp skcriepuMeHTaNbHBIE 337]a4X 110 TEME.

[InaHupoBaTh U OCYHIECTBIIATH Ha MPAKTHKE XH-
MHUYECKHE SKCIIEPUMEHTHI, TPOBOAUTH HAOIIOAEHUS,
NesiaTh BBIBOJIBI IO PE3yJIbTaTaM SKCIIEPUMEHTa NMpU
[IPOBEJICHUN JIAOOPATOPHBIX OMNBITOB M IpaKTHYe-
CKUX paboT.

CnenoBath mpaBuiaM O6e30macHO paboThl B j1a00-
[paTOpUM MpPHU UCHOJIb30BAHUHM XUMHUYECKOH IMOCYIbI
1 000py10BaHUS.

[IpoBOANUTH BBIYMCIEHUS IO XUMHUYECKUM YypaBHE-
HUSIM.

VYyacTtBoBaTh B COBMECTHOH paboTe B mape Wiu

rpyIme.

BricTpanBaTh pa3BEpHYTHIE MIMCHbMEHHBIE U YCTHBIE
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OTBETHI C OMOpPOH Ha MH(OpMALMIO U3 Y4eOHHKA U
NMpYrux UCTOYHUKOB MH(pOpManuu, B ToM yucie Mu-
TEpHETa

Pa3znen 2. HemeTa/uibl 1 ux coeguHenus (124)

Tema 3.
O0mas xapakrepu-
CTHKA XUMHUYECKHX

3JieMeHTOB VIIA-
rpynnbl. I'ajiorensl.

3 4aca

Obmas xapakTtepuctuka ranoreHoB. OcobeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEpPHbIC CTENEHU OKHUCIICHHS.
Ctpoenue u ¢puznyecKue CBOWCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XHUMHUYECKUE CBOMCTBA Ha IpUMEpE XJIopa
(B3auMoIeHCTBHE ¢ METAJIaMHU, HEMETaJUIaMH, IIEJIO0-
YaMHu).

XHUMHYECKHH IKCIIEPUMEHT:

JdemMoHcTpauum:

OneIThl, OoTpaxaromue (U3NUecKue W XUMHYECKUe
CBOMCTBA T'aJIOTCHOB M MX COCIUHCHHUU (BO3MOXKHO HC-
[10J1b30BaHKE BHICOMATEPHAIIOB).

JlaGopaTopHbIii ONBIT:

N3y4yeHue CBOMCTB COJIIHOM KHUCIIOTHI.

Bobrunciaenus:

110 YPAaBHEHUSAM XHMHUYECKUX PEaKLU, €ClIi OJUH U3
[PEareHTOB J1aH B U30BITKE.

DuekTpoHHbIE (HU(POBLIE) oOpa3oBaTe/ibHbIE

pecypchI:
®dI'NC “Mos mkona” bubamoreka [TOK

https://lesson.academy-

content.myschool.edu.ru/04/09

OOBsCHATH 00IIKME 3aKOHOMEPHOCTH B MU3MEHEHUU
CBOMCTB HEMETAJUIOB U UX COCIMHEHUI B Ipeaeiax
MaJsblX EPUOJIOB U TNIaBHBIX noArpymn llepunoanue-
CKOW CHUCTEMbl XMMHUYECKUX BJEMEHTOB C Y4YETOM
CTPOEHUS X aTOMOB.

Xapaktepu3oBarb (U3MUECKHE UM XUMHUYECKHUE
CBOMCTBA MPOCTHIX BEIECTB rajJoreHoB (Ha mpumepe
XJIOpa) U CIIOKHBIX BEIIECTB (XJIOPOBOAOPO/A, XJIO-
puia HATpus), CIIOCOOBI UX MONTYYEHUs, TPUMEHEHNE
1 3HAUCHUE B MPUPOJIE U KU3HU YEIOBEKA.

[InanupoBaTh U OCYHIECTBIATh HA NPAKTUKE XU-
MUYECKHE OSKCIEPUMEHTHI, MPOBOJIUTH HaOIIO/E-
HUs, 1€1aTh BBIBOJBI IO pe3yJIbTaTaM HKCIIEPUMEHTA
Py TIPOBEJICHUU Ja0OPATOPHBIX OMBITOB U MPAKTH-
YEeCKHX paboT.

CrnenoBarb npaBuiiaMm 0e30macHoi padoThl B 1ab0-
paTopuu MpU UCIOJIB30BAHUM XUMHYECKOU MOCY/IbI
1 000py0BaHUS.

BricTpanBaTh pa3BEpHYThIE MMCHbMEHHBIE U YCTHBIE
OTBETHI C OMOPOIl Ha MH(OpPMaLMIO U3 ydeOHUKa U
CIIPABOYHBIX MAaTEPUATIOB, TPAMOTHO HCIOJIb30BATh

M3y4EHHBIM NOHATUIHBIN annapaTr Kypca XUMHAH
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Tema 4.
Oo0mas xapakrepu-
CTHKA XUMHYEeCKUX

3JieMeHTOB VIA-
rpynnsl. Cepa u eé
cOeJIMHEeHMSI.

3 4aca

OO6miast xapakTepucTuka 3JeMeHTOB VIA-rpymibl.
(OCcOoOEHHOCTH CTPOEHMSI ATOMOB, XapaKTEPHbIE CTETIEHU
okucieHusi. CtpoeHue U (pusmveckue CBOICTBa Mpo-
CTBIX BEIIECTB — KHUCJIOPOAA U CEpbl. AJUIOTPOIHbBIE
MO (UKAIIMY KUCIOPOAA U cepbl. XUMHUYECKHUE CBOM-
ctBa cepbl. CepHasi KUCIOTA, (PU3MUECKUE M XUMHYE-
CKHe cBoiicTBa (0OIIMEe Kak MpeACcTaBUTENs Kiacca
KUCJIOT U crieruduieckue). XuMHYECKUE PEaKIUH, Jie-
PKalllie B OCHOBE MPOMBIILIEHHOTO CIIOC00a MOTydYeHus
cepHOM KucioThl. [IpuMmenenue. HaxoxaeHue cepel u
e€ coelMHEHUI B IPUPO/IE.

XUMHYECKHH IKCIIEPUMEHT:

JdeMmoHcTpanmum:

O3HakomileHHE ¢ 00pa3laMu cepbl U €€ COeAMHEHMUSI-
MH  (BO3MOXKHO HCIIOJIb30BAaHHE BHICOMATEPHUAIIOB).
Ha6ronenue mporiecca oO0yrimBaHusl caxapa Mmoj JIei-
CTBUEM KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI.

JlaGopaTopHbIe ONBITHI:

N3ydenne XuMHUUYECKHX CBOMCTB Pa30aBICHHOW cep-
HON KUCJIOTBI.

JJyeKTpoHHbIe (Hu(dpoBbIe) 00pa3oBaTebHBIC
pecypchl:

®I'NC “Mos mkona” bubanoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/04/09

OOBACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 271eMEHTOB V IA-Tpynnbl U uX coeluHEHUN
C Y4E€TOM CTPOCHHMSI UX aTOMOB.

XapakTepu3oBaTb (U3MYECKHE M XHMHUYECKHE
CBOMCTBA IIPOCTOr'0 BELIECTBA CEPbl U €€ COENUHE-
HU (CepoBOOPOAA, OKCUAOB CEPbI, CEPHOU KHUCIIO-
ThI, CYJIb()ATOB), CIIOCOOBI MX TONYYCHHUS, IPUMECHE-
HUE U 3HAYEHUE B IPUPOJIE U KU3HU YEIIOBEKA.

OOBACHATH CYIIHOCTh 3KOJIOIMYECKHX IpolIieM,
CBSI3aHHBIX C N1epepabOTKON COeAMHEHNUN CEpBI.

I1aHMpoBaTh M OCYLIECTBIIATH HA NPAKTUKE XH-
MUYECKHE SKCIIEPUMEHTHI, IPOBOAUTH HAOJIIOIEHUS,
N1eJ1aTh BBIBOABI 110 PE3YJIbTaTaM dKCIIEPUMEHTA.

CnenmoBarh mpaBmiiaM 0e301acHOM padoTHI B 1a00-
PATOpPUU IIPU UCIOJIb30BAHUM XMMHUYECKOM IMOCYbI
1 000pyAOBaHMUSL.

ITpon3BOAUTH BBIUKUCICHUSA 10 XMMHUYECKUM ypaB-
HEHUSIM.

Hcrionb30BaTh TpU BBHINMOJHEHWH Y4eOHBIX 3aja-
HUII TeKCThl y4yeOHUKa, CIpPaBOYHBIE MaTepUalIbI
(IeproaNYEcKyI0 CUCTEMY XHMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, TabiuIly pacTBOPUMOCTH KHC-
JIOT, OCHOBAaHHM W COJIEN B BOJAE, AJIEKTPOXUMHYE-
CKHI psiJi HANPSDKCHUI METaILIOB).

Hcnonbs3oBaTh NpH BBINOJHEHUU Y4EOHBIX 3aja-
HUI U B MPOLIECCE MCCIEI0BATENBCKON AESATEIbHO-
CTH HAayYHO-TIONMYJIAPHYIO JUTEPATypy XMMHUECKOTO
COZCpXKaHMs, CIPABOYHBIE MAaTEpUaNbl, PECYPCHI

HNurtepuera
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Tema S.
Oo0mas xapakrepu-
CTHKA XMMHYEeCKHX

3J1IeMeHTOB VA-
Irpynnsl.
A3sor, pochop u ux
COeINHEeHMS.

3 4aca

OOmiass xapakTepUCTHKa JJIEMEHTOB VA-TpYIIIBL.
OCcOOEHHOCTH CTPOEHHSI AaTOMOB, XapaKTePHBIE CTEICHH
OKHUCJIEHUS. A30T, paclpocTpaHeHHe B npupoje, husu-
yecKUe U XuMudeckue cBoiictBa. Kpyrosopor azora B
[pUpoJIe.

AMMuak, ero usnyeckue U XMMHUYECKHE CBOMCTBA,
MoJydeHHe U MpUMEHeHHe. A30THas KUCIIOTa, e€ Moiy-
yeHre, (PU3NYECKUe U XMMHUYECKHE CBOWCTBa (oOmiue
KaK MPEICTABUTEIIS KJlacca KUCIIOT M CreuduyecKue).
Dochop, amrorponHsie Momudukanun ¢ocdopa, dhu-
3UYecCKWe W XuMHuueckue cBoiictBa. Oxcua ¢ocdopa
(V) u pocthopnas kucnora, pusnyeckue 1 XUMHYCCKUE
CBOICTBA, MOJTy4YCHHUE.

XUMHYECKHH IKCIIEPUMEHT:

JdemoHcTpanmum:

O3znakomiieHne ¢ (U3HMUYECKUMHU CBOMCTBAMH a30Ta,
bocdopa u ux coequHeHHH (BO3MOKHO HCIIOIb30BAHHE
BujicomMarepranon). O3HakoMyeHHEe ¢ 00pa3iaMu a3oT-
HBIX 1 (HOCHOPHBIX yIOOpEHHIA.

Bobrunciaenus:

10 YPaBHEHUSAM XUMHUYECKUX PEAKIIUH.

DuekTpoHHbIE (HM(PPOBHIE) 00Opa3zoBaTe/ibHbIE
pecypchI:

®dI'NC “Mos mkona” bubamoreka [TOK

https://lesson.academy-
content.myschool.edu.ru/04/09

OOBsACHATH 00IIKME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 3J1EMEHTOB VA-TPYIIIBI U UX COEIUHEHUN C
Y4ETOM CTPOEHHUSI UX aTOMOB.

XapakTepu3oBaTb (U3MYECKHE M XHMHUYECKHE
CBOICTBA MPOCTHIX BEIIECTB a30Ta U gochopa U ux
COeIMHEHUNM (aMMHuaka, CojJeli aMMOHMS, a30THOMN
KHCJIOTHI, HUTPaToB, okcuaa ¢ochopa (V) u doc-
(dopHOI KUCITOTHI, pocdaToB), CrIOCOOBI MX MOJTyYe-
HUs, IPUMEHEHUE U 3HAYEHUE B NPUPOAE U KU3HU
YeJIoBeKa.

[InanupoBaTh U OCYHIECTBIATh HA NPAKTUKE XU-
MHYECKHE SKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHUS,
11e1aTh BBIBO/BI M0 PE3YJbTaTaM SKCIIEPUMEHTA IIPU
[IPOBE/ICHUN J1a0OPATOPHBIX ONBITOB U IpaKTHYe-
CKOH pabOTHI.

CnemoBarhb mpaBmiIaM 0e301acHOM PadoOTHI B 1a00-
paTopuu IpU UCIOJIB30BAHUM XUMHYECKOU MOCY/bI
1 000pyAOBaHMUS.

[Tpou3BOAUTH BBIUKCICHUS 110 XMMHYECKUM YypaB-
HEHUSM.

Hcnonbs3oBaTh NpH BBINOJIHEHUWU Y4EOHBIX 3aja-
HUIl TeKCThl Y4eOHUKa, CIpPaBOYHBIE MaTepUalIbI
(MepuoAMYECKYI0O CUCTEMY XUMHYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, TabIUIly pacTBOPUMOCTH KHC-
JIOT, OCHOBAaHHMI M COJEN B BOJAE, DIEKTPOXUMHYE-
CKHI psiJi HANPSDKCHUI METAILIOB)
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Tema 6.
Oo6mas xapakrepu-
CTHKA XUMHYECKHX
3j1eMeHTOB |V A-
rpynnbl. Yriepoa u
KPEeMHUI M X COeIHU-
HEHHU.

3 4aca

OO6mast xapakTepucTuka 3JeMeHTOB |V A-rpymibl.
(OCcoOEHHOCTH CTPOEHMS AaTOMOB, XapaKTEPHbIE CTEIIEHU
OKHUCJIEHUS. YTIIepoA, aUIOTPOIHbIE MOIU(UKAILINY,
pactipocTpaHeHue B mpupone, Guzndeckrue U XuMude-
ckue cpoiictBa. CoenuHenus yriepoza. I[lepponavannb-
Hble MOHSTHUS 00 OPraHMYECKUX BEIIECTBAX KaK O CO-
eAMHEHUAX yriepoga (MeTaH, 3TaH, ATHJIEH, alleTUJICH,
DTAaHOJ, TJIMLEPUH, YKCyCHas Kuciora). [IpupomHbie
MCTOYHUKU YTIIEBOAOPOJIOB (yroiib, NMPUPOIHBIA Ta3,
HedTh), TPONYKTHI UX MepepaboTku (OCH3UH), HX POJIb
B OBITY U MIPOMBINUICHHOCTH. [[oHsATHE O OHOTOrHYecKn
Ba)XHBIX BEIIECTBAX. XKHUpax, OeJKax, yrieBojax — U Ux
oM B *KHU3HU YenoBeka. KpemHuii, ero ¢pusndeckue u
XMMHUYECKHE CBOMCTBA, MoydeHue u npumeHenue. Co-
CMHEHUSI KPEMHHUSL.

XUMHYECKHH IKCIIEPUMEHT:

JdeMmoHcTpanum:

Mopen KpUCTaJUIMYEeCKUX PemEToK anmasa, rpadu-
Ta, pymiepena. O3HaKOMIIEHHE C MPOIIECCOM aACOpPO-
LMY PAaCTBOPEHHBIX BEILECTB aKTUBUPOBAHHBIM YIJIEM
1 yCTPOWCTBOM IPOTUBOrasa.

IIpakTnyeckue padboThI:

Ne2. Pemenue skcrepMMEHTaJbHBIX 3a/ad MO TEMeE
«BaxHelie HeMeTaJuIbl ¥ X COSAUHEHUSD)

Boblunciaenus:

10 YPaBHEHUSAM XUMUYECKUX PEAKIIUM.

DuekTpoHHbIE (IM(PPOBLIE) 00Opa3zoBaTe/ibLHbIE
pecypchI:

®dI'NC “Mos mkona” bubamoreka [TOK

https://lesson.academy-
content.myschool.edu.ru/04/09

OOBACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 271eMEHTOB |VA-rpynnsl U UX COEIUHEHUN
C Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepu3oBaTb (U3MYECKHE M XHMHUYECKHE
CBOMCTBA IPOCTBIX BEILECTB YIJIEPOAa U KPEMHUS U
X COeTUHEHUN (OKCUIOB Yyriiepojia, YroJIbHOW KHC-
1OThI, KapOOHATOB, OKCHJA KPEMHHS, KPEMHHEBOM
KHCJIOTBI, CHJIMKATOB), CHOCOOBI MX IOJy4CHUS,
[IPUMEHEHNE U 3HAUYEHUE B MPUPOJE U XKU3HU YeJo-
BEKA.

OOBACHATH NPUYUHHO-CIIEICTBEHHYIO CBSI3b. CTPO-
€HUE BElleCTBa — CBOICTBA — IPUMEHEHUE — Ha
puMepax COeMHEHHUH yriepoaa u KpeMHUsl.

[TonTBepxkaarb OCOOEHHOCTH COCTaBa OpraHuye-
CKUX BEIIECTB MpPUMEpPaMM MPOCTHIX COEAMHEHUI
(MeTaH, 3TaH, 3TUIICH, allETUJICH, 3TAHOJI, TJIHILICPUH,
YKCYCHAsl KHCIIOTA), B3aUMOCBSI3b HEOPraHHMYECKHX
COEIMHEHU yriepoja 1 OpraHu4eCKUX BEIIECTB.

OnuceiBaTh pojb OEJIKOB, KUPOB M YIJIEBOJOB B
(YHKLIIMOHUPOBAHUM JKUBBIX OPraHU3MOB, COCTaB
MPUPOAHBIX UICTOYHHUKOB YIJIEBOAOPOJOB, UX POJIb B
OBITY U IPOMBIIIIJICHHOCTH.

[IpoBOANUTH BBIYMCICHHS IO YPaBHEHHUSIM XUMUYeE-
CKHUX PEaKLuH.

[lnaHupoBaTh W OCYLIECTBISTh HA MPAKTUKE XH-
MHUECKHE SKCIIEPUMEHTHI, TPOBOAUTH HAOIIOAEHUS,
Nes1aTh BBIBOJIBI IO PE3yJIbTaTaM SKCIIEPUMEHTa NpU
[IPOBEJICHUN JIAOOPATOPHBIX OMNBITOB U IpaKTHYe-
CKUX paboT.

CnenoBath nmpaBuiiaM O6e30macHOi paboThl B J1a00-
[paTOpUM MpPHU HCIOJIb30BAaHUM XUMHUYECKON MOCYIbI

1 000pY/IOBaHMUS.
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Hcnonp3oBaTh NpH BBINOJHEHUU Y4eOHBIX 3aja-
HUN TEKCTbl y4eOHMKA, CHpPAaBOYHBIC MaTepUabl
(ITeprOANYIECKYIO CHCTEMY XHMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, TabJIMIly PacTBOPUMOCTH KHC-
JI0T, OCHOBAaHUM W coyiell B BOJE, DJIEKTPOXHUMHYE-
CKHI PsiJ| HANPSHDKEHHUI METAILIOB)

Pa3znen 3. Mera/uibl ¥ UX coeauHenust (124)

Tema 7.
OO0mue cBoiicTBa
MeTaJLJIOB

2 yaca

OOmiast XapakTepuCTUKAa XMMHUYECKHX 3JIEMEHTOB —
METaJUIOB HA OCHOBaHHUM UX MoiiokeHus B [lepuoguue-
CKOU cucteme Xxumuueckux anemeHToB .M. Mennene-
eBa u cTpoeHus: atoMoB. CTpoeHue meramioB. Merai-
M4YecKas CBA3b M METAJUIMYECKas KpUCTAJUIMYECKas
peII€TKa. DJIEKTPOXUMHUYECKUM Psii HaNpsKEHUH Me-
TajsioB. Pu3nueckue U XUMHUYECKHE CBOMCTBA METal-
noB. OOue cnocoObl nonydeHus meramioB. Ilonarue
0 KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX
oT Koppo3uu. CruiaBsl (CTajlb, YYT'YH, AIOPATOMUHUMH,
OpOH3a) U UX MPUMEHEHHE B OBITY U MPOMBILILICHHO-
CTH.

XHMMHYECKHH IKCIIEPUMEHT:

JdemMoHcTpanuu:

OO0pa3upl MeTauIoB U CIIaBoOB. M3ydyeHue pe3yinbTa-
TOB KOPpPO3MU METAIOB (BO3MOYKHO HCIIOJIb30BaHHE
BHICOMATEPUAIIOB).

JlaGopaTopHbIe ONBITHI:

O3HakoMiIeHHE ¢ 00pa3liaMi METAIJIOB U CIUIABOB, UX
(u3MYECKUMU CBOWCTBAMHU.

Beryuciaenus:

[0 YPaBHEHUSAM XUMHYECKHX PEaKLUd, €CIu OAWH U3
[PEareHTOB COAEPKUT IIPUMECH.

yeKTpoHHBbIE (IM(pPOBHIE) 0Opa3zoBaTe/ibHbIE

PackpbIBaTh CMBICI HM3y4aeMbIX MOHATUH U INpH-
MEHSTH JTH TIOHSATHS TPU OINHMCAHUHM CBOWCTB Be-
I11ECTB U UX MPEBPALECHUH.

OOBsACHATH 00ILME 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 3JI€MEHTOB-METAJUIOB U UX COEIUHEHUI C
YIETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAILIOB, ooume Gpu-
3UYECKHE U XUMUYECKHE CBOMCTBA METAJIIOB.

XapakTepu3oBaTh 00IIKE CIIOCOOBI MOIYYEHHS Me-
TaJIIOB.

OnuceiBaTh crocoObl 3aIUTHl METAJUIOB OT KOPPO-
BHN.

CnenoBath mpaBuiaM 6e30macHOi paboThl B j1a00-
[paToOpuu TMPH MCIIOJIE30BAHUN XUMHUYECKOW TOCYIBI
1 000py10BaHUS.

[Tpon3BOIUTH BBHIYMCICHUS TI0 YPaBHEHUSM XUMHU-
YEeCKUX peakluil, ecid OAMH M3 peareHTOB Cofep-
PKUT TTPUMECH.

VYdacTBOBaTh B COBMECTHOW paboTe B mape WiH
rpyIe.

Hcronb30BaTh MpU BBINOJHEHUHM Y4eOHBIX 3aja-
HUH TEKCThl Y4eOHMKa, CIpPaBOYHBIC MaTephabl
([eproanveckyto CUCTEMY XMMUYECKUX JJIEMEHTOB
J1. 1. MenneneeBa, Tabiuiy pacTBOPUMOCTH KHC-
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pecypcbi:
®I'C “Mos mikona’” budmumoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/04/09

I0T, OCHOBAaHHH W COJICH B BOJE, DJICKTPOXUMHYE-
CKHI PsiJ| HANPSHDKEHHUI METAILIOB)

Tema 8.
Baxueiinme meraJi-
JbI U X COeIUHEHUA

10 yacoB

[Ilerounbie MeTasuibl: nosokeHUe B Ilepuonuyeckon
cucTteMe xumuueckux sjemeHToB J[.M. Menzaeneena,
CTPOCHHE MX aTOMOB, HaXOXJECHHUE B mpupojue. Pusu-
YECKHME U XMMHUYECKHE CBOMCTBA (Ha MpUMeEpe HATPHUS U
Kanus). [IpuMeHeHue IEeI0YHBIX METAUIOB U UX CO-
enqudeHnil. lllenouyHo3eMenbHBIE METaadbl MarHud |
KaJIbLIMI. 1oJ0)keHHue B llepmonnueckoi cucreme xu-
Muyeckux 3nemMeHToB J[.M. MeHnaeneeBa, CTpoeHUE UX
ATOMOB, HAXOXAEHUE B mpupone. PU3MyYecKue U Xu-
MHUYECKHE CBOMCTBA MarHus W KaiabLiusg. AJFOMUHUHN.
nojokeHre B llepuoanueckolt cucTeMe XHUMHUYECKUX
onemeHtoB  J[.MI.  MenneneeBa, crpoeHue aroma,
HaxoXjJaeHue B npupoae. Pusznueckue U XUMUYECKHUE
CBOMCTBa amoMuHHUs. JKene3o: nonoxenue B Ilepnoau-
UEeCKOM CHCTEeME XMMHUUYEeCKuX 3jemMeHToB /.M. Mennae-
JieeBa, CTPOCHUE aTOMa, HAXOXKJAEHUE B mpupoae. Pu-
BUYECKHUE U XUMHYSCKHUE CBOMCTBA JKeIe3a.

XUMHYECKHH IKCIIEPUMEHT:

JdemMoucTpanum:

Oco0eHHOCTH B3aUMOJICHCTBHS OKCHAA KaJbIUS H
HaTpUsi ¢ BOJOM (BO3MOXKHO HCITOJBb30BaHUE BHIECOMA-
repuanoB). OkpaliMBaHWE TUTAMEHH HOHAMH HATPHS,
KISl ¥ KaJabIs (BO3MOYKHO MCITOJIb30BaHUE BUJIEOMa-
repuanoB). MccnemoBaHne CBOWCTB JKECTKOW BOIBI.
[Ipotiecc ropenus xene3a B KUCI0pojie (BO3MOXKHO UC-
[10JIb30BaHKE BUI€OMATEPHAIIOB).

IIpakTnyeckue padoThI:

No3. PemieHue SKCHEPUMEHTABHBIX 3aJad MO TEME

OOBsCHATD 00IIMEe 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB-METAJUIOB M MX COEIMHEHHH B
rpynmnax ¢ yaéToM CTPOSHHS UX aTOMOB.

Xapakrepu3oBaTb (U3MYECKHME M XUMHYECKHE
CBOIMCTBA MPOCTHIX BEIIECTB METALIOB U UX COEIU-
HEeHUi (OKCHIOB, THIPOKCHIIOB, COJICH), CIIOCOOBI UX
MOJTy9eHUs, TPUMEHEHHE W 3HAYCHUE B MPUPOAC H
PKH3HU YEJIOBEKA.

YcranaBnmMBaTh MPUYUHHO-CIICIICTBEHHYIO CBSI3b:
CTPOCHHE BEIIECTBa — CBOMCTBA — NMPUMEHEHUE —
Ha [IPUMEPAX U3y4yaeMbIX BEIIECTB.

[TnaHupoBaTh M OCYIIECTBIATh HA TPAKTHKE XH-
MHUYECKHE SKCIIEPUMEHTHI, IPOBOJAUTH HAOIIOAEHUS,
nenaTh BBIBOJIBI IO PE3YNIbTaTaM dKCIEPUMEHTA MPH
[IPOBEJICHUN JIAOOPATOPHBIX OMNBITOB U IpaKTHYe-
CKHX paboT.

CnenoBath mpaBuiaM O6e30macHOi paboThl B j1a00-
[paTopuu MPH UCIIONB30BAaHUHA XUMHYECKOW TOCYIBI
1 000pY10BaHUS.

[Tpon3BOIUTH BBIYUCICHUS 10 XUMHUYECKUM YpaB-
HEHMSIM.

VYdacTBOBaTh B COBMECTHOW paboTe B mape WM
rpymime.

BricTpanBaTh pa3BEPHYTHIE MTUCEMEHHBIC M YCTHBIC
OTBETHI C OMOpPOW Ha MH(OPMAIMIO U3 yUeOHUKA U
CIPAaBOYHBIX MAaTEPUAIIOB, TPAMOTHO HCIIOJIB30BaTh
V3y4EHHBIN TIOHATUIHBIN almapaTr Kypca XUMHAA
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«BaxxHeime MeTauibl U UX COSAMHEHUSD.
Bobrunciaenus:
10 YPABHEHUSAM XHMHUYECKUX PEaKLUM, €CIIM OJHUH U3
[PEareHTOB JIaH B U30BITKE WJIM COACPKUT MPUMECH;
MacCOBOM JI0JIM BBIXO/A IPOJYKTA PEAKIUU.
JyieKTpOHHBbIE (IN(PPOBHIE) 00Opa3oBaTe/IbHbIE
pecypchi:
®I'C “Mos mikona” budmumoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/04/09

Pa3nen 4. lloBTopuTte/ibHO-0600mawmuii Moxyab (304)

IloBTOpEeHne n 0000-
HIeHHe COAePKAHUSA
Kypca XHMHUH 32
8-9 kuaccnl

28 yacoB

Cucremaruszanusa U 0000IIEHHE TTPEIMETHOTO COJIEP-
PKAHHUST W OTBITA JIEATEILHOCTH, NPUOOPETEHHOTO TPU
M3Y4EHUU BCEr0 Kypca XMMHHM OCHOBHOI'O OOILEro 00-
pa3oBaHMsI.

JuiekTpOoHHBbIE (HU(ppPOoBHIE) 0OOpa3oBaTeIbHbIE
pecypchbl:

DI'MC “Mos mkona™

bubnnoreka [{OK

BrinonHenne y4eOHBIX 3a/laHui, TPEOYIOIUX Je-
MOHCTPAalUU KOMIETEHTHOCTEH, XapaKTEPU3YHOLINX
€CTECTBEHHOHAYYHYIO TPAMOTHOCTbD:

— MPUMEHEHHMS MOJYYCHHBIX 3HAHUN U1l HAy4HO-
ro OOBSICHEHUS XUMUYECKUX SIBIICHUW B OKpYXKaro-
el TPUPOJE,

B MOBCETHEBHOMW JKU3HU U BBISIBJICHUS] XUMHYECKUX
OCHOB psiJla COBPEMEHHBIX TEXHOJIOTUH;

— TPUMEHEHUSI OCBOCHHBIX HKCIIEPUMEHTATHHBIX
YMEHUH JIJIs1 UCCIIEAOBaHUsl XUMHYECKUX SIBICHUH, B
TOM YHCJIE JJI POBEPKHU THIOTE3 U BBISABIICHUSA 3a-
KOHOMEPHOCTEH.

Pemenue pacu€rHbIX 3a7a4, B TOM YHCIE TPEATO-
JararluX MCIOIb30BaHUE XUMHUYECKUX MOJEIEH U
OCHOBAaHHBIX Ha COJEPKaHUM PA3TUYHBIX Pa3fIelioB
Kypca XUMHH.

BrimoniHeHne 1 3ammTa TPYNNOBBIX WM WHIUBH-
yalbHBIX TPOEKTOB, CBSI3aHHBIX C COJEpKaHHUEM

Kypca XUMHH

OO0111ee YMCJI0 YACOB IO IporpamMme — 664
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