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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamMmMa 1mo XuMuu JuIs 00yJaroUIMXcsl 8 KJIACCOB COCTaBiieHa HAa OCHOBE TpeOoBaHUil K
pe3yibTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTENbHOM MPOTpamMMbl OCHOBHOTO OOIEro oOpa3zoBaHHMA,
npeacTaBiIeHHbIX B DeepaabHOM rocy1apcTBEHHOM 00pa3oBaTeNbHOM CTaHAAapTe€ OCHOBHOTO OOIIEro
oOpa3oBaHus, ¢ Y4E€TOM pacHpeAeiCHHBIX MO KJIAaccaM IPOBEPSeMbIX TPeOOBaHUN K pe3yiabTaTaM
OCBOEHHMSI OCHOBHOW 00pa3oBaTeIbHOW MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsS U SJIEMEHTOB
COJIepKaHUs, TPEACTABICHHBIX B YHHMBEPCAIbHOM KOAM(UKATOpPE MO XMMHUH, a TaKKE€ Ha OCHOBE
[TpumepHO#t IpOrpaMMBbl BOCIIUTAHUS 00YJAIOIIHXCS TIPU MOJyYeHHH OCHOBHOTO 00IIero 0Opa3oBaHus
nu ¢ yuérom Konumermmmm mnpenomaBaHuss y4eOHOTO TpeaMeTa «XUMHs» B 00pa3oBaTElbHBIX
opranuzanusx Poccutickoit deneparuu, pean3yrONIMX OCHOBHBIE 00111€00pa30oBaTeIbHbIE TPOTPAMMBI
(yrB. Pemennem Komnernn Munnpocsemenus Poccun, mpotokon ot 03.12.2019 N [IK-4BHn).,
[Iporpamma pa3zpaboTaHa Ha OCHOBaHMM METOJMYECKUX peKOMeHAauni MuHuCTEpCTBa MPOCBEIeHUS
P® ot 25.11.2022 1. Ne TB 2610/02 «MeToauueckue peKOMEHAAIMA TI0 CO3JaHUI0 U
(YHKIIMOHUPOBaHUIO B  00I1€00pa30BaTENbHBIX OPraHU3alMsIX, pPAClOJOKEHHBIX B  CEIbCKOM
MECTHOCTH M MaJIbIX TOpojax, LEHTPOB OOpa30BaHMsI €CTECTBEHHO-HAYYHON M TEXHOJOTHYECKON
HaIlpaBJICHHOCTEN»

OBIIAA XAPAKTEPUCTUKA YUYEBHOTI'O ITPEJIMETA «XUMU»

Bxnanx yuebHoro npenmera « XumMus» B JOCTHKEHHUE 11€JI€H OCHOBHOTO 00IIIET0 00pa3oBaHUs
00yCIIOBJICH BO MHOTOM 3HAYCHHEM XHMHUYSCKON HAYKU B ITO3HAHUH 3aKOHOB TIPUPO/IBI, B PA3BUTHU
TTPOM3BOIUTEIIBHBIX CHJT OOIIECTBA M CO3/ITaHNU HOBOH 0a3bl MaTepUATbHON KYJIbTYpPHI.

XUMHUSA KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HayK paclpocTpaHuiia CBOE BIUSHUE Ha Bce 00IacTH
YeJI0BEYECKOTr0 CYIIECTBOBAHUS, 3a/1ajla HOBOE BUJIEHUE MUPA, CTalla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYPbl, HEOOXOAUMBIM YCIOBHEM KHU3HU 00II€CTBA: 3HAHNE XUMUU CITYKUT OCHOBOM ISt
(hopMHUpOBaHMSI MUPOBO33PEHHUSI YEIIOBEKA, €ro MpeACTaBIeHUN 0 MaTepUaIbHOM €MHCTBE MUPA;
BAYKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHEH MpeACTaBICHUS O B3aUMOIIPEBPALIEHUSIX SHEPTUHU U 00
SBOJIIOIIMH BELIECTB B IPUPOJIC; COBPEMEHHAsI XMMUS HaIlpaBJIeHa Ha pellieHre TI00anbHbIX MPo0iIeM
YCTOWYMBOTO Pa3BUTUS YEIOBEYECTBA — CHIPbEBOM, SJHEPT€TUUECKOM, MUILIEBON U SKOJIOTHUYECKON
0€30MMacHOCTH, POOIIEM 3/IPABOOXPAHEHHUS.

B ycnoBusix Bo3pacTaroiiero 3HaueHusl XMMUU B )KU3HU 00I11€CTBA CYIIECTBEHHO MOBBICUIIACH
POJIb XUMHUYECKOTO 00pa3oBanus. B miane conpanu3anny OHO SBJSIETCS OAHUM U3 YCIOBUM
(bopMHUpOBaHMS HHTEIIEKTA JTMYHOCTU U TADMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY YeJIOBEKY XUMUYECKHE 3HAHUSI HEOOXOAUMBI JJIsl IPUOOpETEHUS
OOLIEKYIBTYPHOTO YPOBHSI, MO3BOJIAIONIETO YBEPEHHO TPYAUTHCS B COLIUYME U OTBETCTBEHHO
y4acTBOBATh B MHOIOOOPA3HOM JKU3HH 00IECTBA, VIS OCO3HAHHS BAXKHOCTH PA3yMHOTO
OTHOIIEHUS K CBOEMY 3JI0POBBIO U 3JIOPOBBIO APYTUX, K OKPYXKAIOIIEH MPUPOIHON cpelie, s
IPaMOTHOTO TIOBEJICHUS IIPU UCTIOJIb30BAHUH PA3IMUHBIX MAaTEPUATIOB U XUMUYECKHX BEIIECTB B
MTOBCETHEBHOM KH3HHU.

XuMuyeckoe 00pa3zoBaHuE B OCHOBHOM IIKOJIE SIBISIETCSI 0A30BBIM 110 OTHOIIIEHHUIO K CUCTEME
oOmiero xumudeckoro oopazoBanus. [l03TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pPeaiu3yeT
MpHUCYIIHE 00IIeMy XHMHUYECKOMY 00pa30BaHUIO KIIFOUEBbIE IICHHOCTH, KOTOPBIE OTPaKAIOT
rocy/lapcTBeHHbIE, OOIIECTBEHHbIE U WHINBUAYalbHbIE TOTPEOHOCTH. DTUM OINPEAETSAETCS CYIIIHOCTh
oOmieit crpareruu 00y4eHus, BOCIIUTAHUS U Pa3BUTHS O0yUJaIOLIUXCs CPECTBAMU yU4eOHOTO IpeaMeTa
«XUMUD.

Nzydenue mpenmera: 1) cnocoOCTBYET peanu3aiii BO3MOKHOCTEH 1 CAaMOPa3BUTHS U
bopMHpOBaHUS KYJIbTYPhI TMYHOCTH, €€ 00111el U QYHKITHOHAIBHON TPAMOTHOCTH; 2) BHOCHT
BKJIaJ B ()OPMUPOBAHNE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB UX
CaMOCTOSITENILHON yueOHOM
JeSITeNLHOCTH, SKCIIEPUMEHTAIbHBIX U HCCIIEI0BATEIbCKIX YMEHUN, HEOOXOJMMBIX KaK B
MMOBCETHEBHOM JKU3HU, TaK U B IPO(ECCHOHATBHON ASITETbHOCTH; 3) 3HAKOMUT CO CHEIUPUKOI
HayYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI I[EJIOCTHOTO B3TJIsa Ha €AMHCTBO TIPUPOJIBI U
YeN0BeKa, SIBJSETCSI OTBETCTBEHHBIM 3TaroM B (JOPMUPOBAHUHN €CTECTBEHHO-HAYYHOM IPaMOTHOCTH
MOJAPOCTKOB; 4) cOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K IPUPOJIC, K YEJIOBEKY, BHOCHT CBOU BKJIA]] B 9KOJIOTHYECKOE 00Pa30BaHKE TKOJILHUKOB.



Ha3zBanusbie HarpaBiieHUs! B 00y4eHUN XUMUU 00€CTIEYMBAIOTCA ClICIM(DUKON comepKaHus
npeamera, KOTOpBIfI ABJIACTCA IEAArOrnuCCKU aaliTUPOBAHHBIM OTPAKCHUCM 0aszoBoii HAayKHW XUMHU
Ha OIIPEEIEHHOM JTare €€ pa3BUTHS.

Kypc xumMuy 0CHOBHOM 1IKOJIBI OPUEHTHPOBAH HA OCBOEHHE 00YYaOIMMUCS OCHOB HEOPraHUYECKOM
XMMHUHU U HCKOTOPBIX MOHATUN U CBGIIGHI/Iﬁ 00 OTACIBHBIX 00BEKTax OpFaHquCKOﬁ XUMUH.



CtpykTypa coaepkaHus rnpeamera chopMHUpoBaHa HA OCHOBE CUCTEMHOTO IOIX0/a K €ro
n3ydeHuto. CoJiepyKaHue CKIIAIbIBAETCS U3 CUCTEMBI TOHATHI O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U
CUCTEMBI TIOHATUN O XUMHUYECKOH peakiuu. O0e 3TU CUCTEMbI CTPYKTYPHO OpTaHU30BaHBI IO
MIPUHILUITY TOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUUECKUX MTPEICTABICHUM pa3HOTO
YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCEIO €CTECTBO3HAHUS, YPOBHS
IIepnoanueckoro 3akona JI. 1. Menzaeneesa Kak OCHOBHOT'O 3aKOHA XMMHH, YYCHHsI O CTPOCHHUH aToma
Y XUMUYECKOM CBA3M, MPECTaBICHUN 00
AJIEKTPOJINTUYECKOM TUCCOLMAIIMU BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTpUBAIOTCS
Ha OCHOBE AMIIUPUICCKH ITOTYICHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MMOCIICIOBATEILHO OT
OJIHOTO YPOBHS K JPYroMy, BBITTOJTHSIS (QYHKIIUU OOBSICHEHUS U TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS
¥ BO3MO>KHOCTEH MPAKTUYECKOTO TPUMEHEHUS U TTOJTYYCHUS M3Y4aeMbIX BEIIECTB.

Takast opranuzanus cozep>kaHusi Kypca CriocoOCTBYET MPEICTABICHUIO0 XUMUYECKON
COCTAaBJISIOLIEH HAyYHON KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOM npupoabl. Tem cambiM
obecrieunBaeTcs BO3MOXKHOCTh POPMHUPOBAHUS Y 00YUarOMIMXCS [IEHHOCTHOTO OTHOIIEHUSI K
Hay4YHOMY 3HAHHUIO ¥ METOJIaM MO3HAHMS B HayKe. BaxHO Takke 3aMeTUTh, YTO OCBOEHUE
COJIEpXaHUs Kypca MPOUCXOIUT C TIPUBJICYCHUEM 3HAHUN 13 paHee N3yYeHHBIX KYPCOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 knaccei» u «®Pusuka. 7 Kiacey.

HEJIA U3YUEHUSA YYEBHOI'O ITPEIMETA «XUMUS»

K HampaBiieHnio nepBoCTENeHHOM 3HAUMMOCTH MPH peann3aii 00pa3oBaTeNbHbIX QYHKIUI
npeaMETa« X UMHUS» TPATUITMOHHO OTHOCAT (DPOPMHUPOBAHKE 3HAHWN OCHOB XUMHUUYECKOM HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JIESATEIILHOCTH YeJIOBEKa U KaK OJJHOTO U3
KOMIIOHEHTOB MUPOBOM KyJbTYpHI. 3a/1a4a peIMeTa COCTOUT B (GOPMHUPOBAHUH CHCTEMBI
XUMHUYECKUX 3HAHUN —BaXHEUITUX (PaKTOB, TOHATHH, 3aKOHOB U TEOPETUUECKUX TTOJIOKEHHUH,
JOCTYIHBIX 000011IeHNI MUPOBO33PEHUECKOTO XapaKTepa, si3bIka HayKu, 3HAaHUH 0 HAy4YHBIX METO1aX
W3YYEHHUS BEIIECTB M XUMUYECKHX PEAKIIHi, a TaKkKe B OPMUPOBAHUH U PA3BUTUN YMEHUHN U
CIOCOOOB JEATENILHOCTH, CBA3aHHBIX C IUIAHUPOBAaHUEM, HAOIIOJJCHHEM U ITPOBEICHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTI0IEHUEM MPaBUII 0€301acHOTO OOpaIIeHHs ¢ BEIIECTBAMU B
IOBCEIHEBHOM XKU3HU.

Hapsiny ¢ aTum 1ienu u3ydeHus npeaMera B IporpaMme YTOYHEHbI U CKOPPEKTUPOBAHBI ¢ YUETOM
HOBBIX IPUOPHUTETOB B CUCTEME OCHOBHOTO 0011ero o0pa3oBanus. Ceroansi B 00pa3oBaHuU 0000
3HAYUMOM MPU3HAETCS HAMPABICHHOCTh OOYUYEHHS Ha pa3BUTHE U CAMOPA3BUTHUE JINYHOCTH,
(dbopmupoBanue e€ UHTEJUIeKTa U 001Iel KyabTyphl. O0ydeHre YMEHUIO YUYUThCS U IPOJOJKATH CBOE
0o0pa3oBaHHE CaMOCTOSATEIHLHO CTAHOBUTCS OJIHOM U3 BaXKHEUIINX (DYHKIMI y4eOHBIX IPEIMETOB.

B cBs3u ¢ 3THM IIpH M3Y4EHUHU IIpeIMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOLIee 3HaUeHHe TPHoOpeu
TaKHe LU, KaK:

(hopMHUpOBaHKE UHTEIJIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHMUIo,
COTPYIHHYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUI, CTIOCOOHOM aganTupoBaThCs K OBICTPO
MEHSIOIUMCS YCIOBHSIM JKU3HH,

HAIMpPaBJIEHHOCTh 00YUEHUS Ha CUCTEMATHUECKOE MPUOOIICHUE YIAIIUXCsl K CAMOCTOSATEIbHON
MO3HABATEIbHOMN JEATEIbHOCTH, HAYYHBIM METOaM MO3HaHUs, JOPMUPYIOIINM MOTUBAIUIO U
pa3BHUTHE CIIOCOOHOCTEN K XUMUU;

obecrnieueHre yCIOBHi, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YJaIOLIUMUCS OTIBITa PAa3HOOOpa3HOM
JeSITeNLHOCTH, MO3HAHUS M CAMOTIO3HAHMSI, KITFOUEBBIX HABBIKOB (KITIOYEBBIX KOMITETECHIINH ),
MMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJIs1 Pa3IMYHbIX BUJOB JI€ATEIbHOCTH;

(dbopMupoBaHNe YMEHUN OOBSICHATH U OIICHUBATH SABICHUS OKPYXKAIOIIEr0 MUpPa Ha OCHOBAaHUHU
3HaHUU U OIbITA, NOJYYEHHBIX IPU U3YUEHUU XUMUHU;

(dbopMupoBaHHE Y 00YJAIOIINXCS TYMAHUCTUYECKUX OTHOIIIEHHUH, MOHUMAaHUSI IEHHOCTH
XMUMHYECKUX 3HAHUH JUIs1 BHIPAOOTKHU SKOJOTHUECKH 11eTIECO00pa3HOTO TOBECHHS B OBITY U TPYIOBOM
JESATENBHOCTH B IIEJISIX COXPAHEHUS CBOETO 370POBBS U OKPYXKAIOIIEH MPUPOTHOMN CPeibl;

pa3BHUTHE MOTHUBAIMU K O0Y4EHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE
YCBOEHHUS 00I[eYeNIOBEUYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Tipoduis u
HAMpPaBJICHHOCTH JAbHEUIIIETO 00yIEeHMSI.



COILEPXKXAHUE YYEBHOI'O NIPEIMETA

IlepBOoHaYa/IbHBIE XMMUYECKHE MIOHATHSA

[Ipenmer xumuu. Posib XuMuM B xKH3HU YenoBeka. Tena u BemecrBa. PU3nyeckue CBOKMCTBA
BELIECTB. ArperaTHoe coctosiHue BemiecTs. [loHsaTre 0 MeToAax No3HaHUs B XUMUHU. XUMHUS B
cucreme HayK. UncTeie BemecTBa U cMecu. CriocoObl pa3/ienenus: cMecei.

ATOMBI ¥ MOJIEKYIIBI. XUMHUUYECKUE 3JIeMEHThI. CUMBOJIBI XUMHUUECKUX 31€MEHTOB. IIpocThie
CJIOXHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas popmyia. BanreHTHOCTE aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSTHCTBA
cocrtaBa BeuecTB. OTHOCUTENbHAS aTOMHAas Macca. OTHOCHUTEIbHAsI MOJIEKYJIsIpHAsl Macca.
MaccoBast 10J11 XUMHUYECKOTO 3JIEMEHTA B COCMHEHUU.

duznyeckue U XMMUYECKHUE SIBJICHUS. XUMUYECKas peakus 1 €€ Npru3HaKkyu. 3aKOH COXpaHEHUs
MAacChl BEIIECTB. XUMHUECKUE ypaBHeHH. Kinaccupukanus XUMHUECKIX peakiuil (CoeTMHeHNS,
pasnoKeHus1, 3aMeleHUs, 0OMEHa).

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHMUECKOM MOCY0, ¢ IpaBUjiaMu pabOThI B
nmabopaTtopuu U MpuéMaMu 00paleHus ¢ 1a00paTOPHBIM 000PYJIOBAaHUEM; U3YyUEHUE U OTTUCAHUE
(u3nyecKux CBOKWCTB 00pa3[0B HEOPraHUYECKUX BEIIECTB; HaO0ieHue GU3NYecKuX (IIaBIeHNe
BOCKa, TastHUE JIbJa, pacTUpaHHUe caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIHsI BOJbI) 1 XUMUYECKHX
(ropeHue cBeuM, MPOKAJTUBAHUE MEIHON MTPOBOJIOKH, B3aUMOICUCTBUE Mela C KHCIIOTOW) SIBICHHM,
HaOJI0/IeHNe U ONMCaHKe MMPU3HAKOB IPOTEKAaHUSI XUMUYECKUX peakIuil (pa3ioKeHue caxapa,
B3aMMO/ICHCTBUE CEPHON KHUCIIOTHI C XJIOpUJIOM Oapus, paznoxenue ruapokcuna meau(ll) mpu
HarpeBaHuH, B3auMoieicTBUE ere3a ¢ pactBopoM cosin menu(1l)); usydenue cnoco6oB pa3aeneHus
cMmecei (¢ TOMOIIbI0 MaruuTa, pUIbTpOBaHUE, BhIIAPUBAHUE, TUCTUIUISLMS, XpoMaTorpadus),
MIPOBEJIEHUE OYMCTKHU MMOBAPEHHOW COJIN; HAOIIOEHHNE U ONHMCAaHUE PE3yNIbTaTOB IPOBEIACHHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUSI MacChl; CO3/1aHNEe MOJIeNe MOIEKYI (I1apOCTEPKHEBBIX).

BaxHeiinmue npeacraBuTe/ M HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razos. Cocrta Bo3ayxa. Kucinopoa — anemMeHT u mpocToe BemniecTBo. Haxoxaenue
KHCJIOPOJIa B IPUPO/JIE, (PU3MUECKUE M XUMHYECKUE CBOMCTBA (peakiuu ropeHust). OKCHIbI.
[Ipumenenue kucnopoaa. CnocoObl MOTy4YeHUs KUCIOPO/Ia B IaOOPATOPUH U MPOMBIIIEHHOCTH.
KpyrosopoT kucnopoaa B npupojae. O30H — aioTporHas MoauduKanus KUCI0poaa.

TenoBoit 3¢ dexT XuMHuyeckoi peakiui, TEPMOXUMHUECKHE YpaBHEHUS, 3K30- U SHAOTEPMUYECKUE
peakuuu. TormBo: yroyib U MeTaH. 3arpsi3HEHUE BO3/1yXa, YCUICHHE MapHUKOBOTro 3 dekra,
pa3pyllieHre 030HOBOTO CJIOSL.

Bonopon — snemeHT u npoctoe BemectBo. Haxoxaenue Bogopoaa B mpupoae, Gpuzndeckue u
XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI MonydeHus. Kucaotsl u comu.

KomnuecTo BemecTBa. Mok, MossipHas macca. 3akoH ABoraapo. MossipHbIi 00BEM ra3oB.
Pacuérel N0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoiicTBa Boabl. Boaa kak pactBoputens. PacTBopbl. HackllieHHbIE 1 HEHACHIIICHHbBIE
pactBOpbl. PacTBOpuMOCTh BeniecTB B BoJe.MaccoBasi 10115 BelllecTBa B pacTBOpe. XUMUYECKUE
cBolicTBa BOJbl. OcHOBaHMS. PoJib pacTBOPOB B PUPOJIE U B XKU3HU yeiaoBeka. KpyroBopot Bo/ibl B
pupojie. 3arpsi3HeHHe MPUPOIHbIX BOJ. OXpaHa U OYUCTKA IPUPOAHBIX BOJ.

Knaccudukanus nHeoprannueckux coeaunennid. Oxcuapl. Knaccuduxanus okcumos:
cosieoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HecosleoOpa3yromue. Homenknatypa
OKCHUJO0B (MEXyHapOoIHas ¥ TpuBHaibHas1). DU3NUECKUE U XUMHUYECKUE CBOMCTBA OKCUJIOB.
ITony4yenue OkCUIOB.

OcnoBanus. Knaccugukaiyst oCHOBaHUIL: MIENOYN U HEPACTBOPUMBIE OCHOBAHMUSL.
Howmenknarypa ocHoBaHu# (MeXIyHapoAHAS U TpUBUaIbHAas ). DU3NUYECKHE U XUMUYECKHE
CBOMCTBA OCHOBaHUN. [losryueHre 0OCHOBaHMA.

Kucnotsl. Knaccudukanus kucinot. HomeHnknaTypa KHCIOT (MEXIyHApOIHAS ¥ TPUBHAIBbHAS).
Du3nyecKre U XUMUYECKUE CBOMCTBA KUCHOT. P aktuBHOCTH MetaiioB H. H. bekerosa.
[Tony4eHue KuCoT.

Conn. Homenknarypa coseit (MexayHapoaHasi U TpUuBHaibHasA). PU3NUECKUE U XUMHUECKUE
cBoiicTBa conel. [lonyyenue cosen.

I'enernueckas cBsI3b MEX]y KJIJaCCAMH HEOPTaHUYECKUX COEUHEHUM.



XUMUYECKUN SKCTIEPUMEHT: KaUeCTBEHHOE OIPECIICHUE COJICPIKAHUSI KUCIOPO/Ia B BO3IYXE;
MOJIy4eHue, COOMpaHue, paclio3HaBaHUE M U3YYCHHE CBOMCTB KUCIOPO/a; HAOIOICHNE
B3aMMO/ICICTBHUS BEILIECTB C KMUCJIOPOJIOM U YCIOBHUSI BOSHUKHOBEHHUS U MPEKPAIICHUSI TOPEHUS
(moxapa); o3HaKOMIIEHHE ¢ 00pa3IaMu OKCHJIOB U OTIFCAHNE UX CBOMCTB; MOJIydeHUE, COOMpaHue,
pacro3HaBaHUE U U3y4E€HHUE CBOMCTB BOI0POia (TOpEeHHE); B3aUMOIEHCTBUE BOIOPOJIA C OKCUIOM
meau(1l) (Bo3MOKHO HCTIOIB30BaHKUE BHICOMATEPUAIIOB); HAOIIOACHHE 00pa3IIOB BEIICCTB
KOJIMYECTBOM | MOJIb; UCCIIEIOBAHNE OCOOCHHOCTEW PACTBOPEHUS BEIIECTB C PA3IMYHON
pPacTBOPUMOCTBIO; TPUTOTOBJIIEHUE PACTBOPOB C ONIPEACIIEHHON MAacCOBOU J0JEH
PacTBOPEHHOTO BEILIECTBA; B3aUMOAEHCTBUE BOJIbI C METANIaMU (HATPUEM U KaJIbLIMEM) (BO3ZMOXKHO
HCIIOJIb30BAHNUE BUICOMATEPHUAIIOB); ONIPEICICHNE PACTBOPOB KUCIIOT U IIEJI0OYEH C MOMOIIBIO
WHJIMKATOPOB; UCCIIEIOBaHNE 00PA3II0B HEOPTaHUUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HAOIIOICHHE
M3MEHEHHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCJIOT M LIEI0UYEH; U3YyUCHUE B3aUMOICUCTBUS
okcuaa meau(Il) ¢ pactBopom cepHO KUCTOTHI, KUCIOT ¢ METAJIaMU, PEAKIIUi HEHTpaIU3aIiu;
MOJTy4eHUE HEPACTBOPUMBIX OCHOBAHH, BHITECHEHHUE OJHOTO METAJlJIa APYTUM U3 PacTBOpa COJIU;
perieHune HKCIepUMEHTAIBHBIX 3a/1a4 110 TeMe«BakHeime Ki1acchl HeOPraHUYECKUX COCTUHEHHI.

IMepuoauyeckuii 3axon u Ilepuoanueckas cucremMa xuMudeckux 3jiemedtTon . U.

MenneineeBa.

CtpoeHue aToM0B. XUMHYECKas CBSA3b. OKUCINTETbHO-BOCCTAHOBUTEIbHbIE PeaKINU

[TepBbie MOMBITKH KIaCCU(PUKAIIMN XUMHUIECKUX 21eMEHTOB. [IoHITHE O Tpynmax cX0 HBIX
AJIEMEHTOB (IEJIOYHBIE U MIEIOYHO3EMETBHBIC METAJIIbI, TaJIOT€HbI, HHEPTHBIC T'a3bl). DIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[Tepnoanueckuit 3akoH. [Iepnoanueckas cucrema xumMuueckux anemeHnToB 1. M. Meneneesa.
KopoTkonepuoanas u jymmaHONIEproaHas Gopmel [leproanyueckoi CHCTEMBI XUMUUECKHUX DJIEMEHTOB
J.N. Menneneena. [lepuoast u rpynmbl. PU3NYECKUN CMBICH MOPSAIKOBOTO HOMEpa, HOMEPOB NEPHOIA
Y TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sifiep. M30Tonbl. DneKTpoHbl. CTPOSHHUE AIEKTPOHHBIX
0060710uek aroMoB TiepBbIX 20 XuMHUUecKuX AteMeHToB [leproaudeckoit cuctemsr . 1. Menneneena.
XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA IO €ro nojoxkeHuto B [lepuoauueckoit cucrteme /1. 1.
Meuneneena.

3aKOHOMEPHOCTH NU3MEHEHUS PAINyCca aTOMOB XUMHUYECKHUX AJIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpylIiaM U rnepuojaaM. 3HadeHue lleproauyeckoro 3akoHa u
[lepuoanueckoil cucTeMbl XMMUYECKUX 3JIEMEHTOB JUIsl pa3BUTUS HayKu U npakTtuku. J1. W.
MenneneeB — y4EHBIN U TPaXKIaHUH.

Xumunyeckas cBsi3b. KoBasieHTHas (MOJIIpHAs U HETIOJISIpHAs) CBSI3b.

DIEeKTPOOTPULIATEILHOCTh XUMUYECKUX 31€MEHTOB. MlOHHAs! CBA3b.

Crenenb okucnenus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccsl
OKHUCJIEHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH IKCTIEPUMEHT: U3y4eHHe 00pa3IoB BEUIECTB METAJIIOB U HEMETAJIIOB;
B3aMMOJICIICTBHE TMAPOKCH/IA IUHKA C PACTBOPAMH KUCJIOT U LIEI0YEH; TPOBEIECHUE ONBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKHCIUTEbHO-BOCCTAHOBUTENBHBIX PEaKIuil (FOpEHUE, PeaKIHu
Pa3noKEeHUs1, COCUHECHHUS).

MexnpeaMeTHbIEe CBA3H

Peanu3arus MeXIpeMETHBIX CBSA3EH MPHU N3YUEHUU XUMUHU B 8 KJlacce OCYIIECTBISIETCS Yepes

MCIO0JIb30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX IOHITUHN, TaK ¥ MOHSATHH, SBISIOIIUXCS

CUCTEMHBIMU I OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO1ue ecTecTBEHHO-HAyYHBIE TTOHATHS: HAYUHBIN (DakT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAJIH3,
CUHTE3, KJIaccu(UKaINs, IEPHUOTUIHOCTD, HAOMIOIEHUE, SKCTIEPUMEHT, MOJISIUPOBAHUE,
HU3MEPEHUE, MOJIENb, SIBJICHHE.

®dusnka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOMBI, PaAUOAKTUBHOCTD,
MOJIEKYJIa, AIEKTPUIECKHI 3apsi]l, BEIIECTBO, Tello, 00BEM, arperaTHOe COCTOSTHUE BEIIeCTBa, Tas,
(buznuecKre BeIHMUMHBI, SMHUIIBI U3MEPEHHSI, KOCMOC, TIJIaHEeTHI, 3837161, CoJHIIE.

buonorus: porocunres, apixanue, buocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHHEpaIIbI, TOPHBIE TTOPO/IbI, TOJIE3HBIE UCKOTIAEMBIE,
TOIUJIMBO, BOJTHBIE PECYPCHI.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATDI

W3yuenne xumuu B 8 Kitacce HarpapJIeHO Ha JOCTHKEHHUE 00YJalOIMMHCS JTUYHOCTHBIX,
MeTanpeIMETHBIX U IPEJAMETHBIX PE3Y/IbTaTOB OCBOCHUS YUEOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUSI IPOIPaMMbI OCHOBHOT'O 00111€r0 00pa3oBaHus JOCTUIAIOTCS B
Xoze 00y4eHHsI XUMHUHU B €IMHCTBE YU4eOHOI U BOCTIUTATEIBHON iesiTenbHOCTH OpraHu3aniy B
COOTBETCTBUU C TPATUIUOHHBIMU POCCUUCKIUMH COLIMOKYIHTYPHBIMHU U JYXOBHO-HPABCTBEHHBIMU
LIEHHOCTSIMH, IPUHSATHIMHU B OOIIIECTBE MPaBUIaMU U HOPMaMH TTOBEICHUS U CTIOCOOCTBYIOT
IpoLeccaM CaMOIIO3HaHUS, CAMOPA3BUTHUS M COLMAIIN3AIMHY 00YYaOIIUXCS.

JIMYHOCTHBIE Pe3yIbTATHI OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCIIC B YACTH:

IlaTpuoTHYecKoro BOCIUTAHUS

1) IEHHOCTHOTO OTHOMIEHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACJIEIUI0, TOHUMAaHUS 3HaYeHHUs] XUMUYECKOM HayKH B )KM3HU COBPEMEHHOI'O OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh IOCTOBEPHON MH(pOpMalell 0 IEPEOBBIX TOCTHIKEHUAX U OTKPBITUAX
MHPOBOM M OTEUECTBEHHOM XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTPONCTBE MHUpa
H 00IIEeCTBA;

I'paxnanckoro BocnuTaHus

2) TpeICTaBJICHUS O COIMAIbHBIX HOPMAaX U MPaBUIaX MEKIUIHOCTHBIX OTHOIICHUH B KOJUIEKTHUBE,
KOMMYHHMKaTHBHOM KOMITETEHTHOCTH B OOIIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIeI0BATENIbCKOMH,
TBOPUYECKOM M JPYTrUX BUJIAX JAESTENbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOM AEATEIbHOCTH
TP BBITIOJIHEHUH YI€OHBIX, IO3HABATEIBHBIX 33144, BBIMIOJTHEHUN XUMUYECKUX IKCTIEPUMEHTOB,
CO3JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHUIO U B3aUMOIIOMOIIIH B MTPOLIECCE 3TOM
y4eOHOM J1eATeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE U MOCTYIIKA CBOMX TOBapHUILEH C
MTO3UIINN HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYITKOB;

ILleHHOCTH HAYYHOI 0 MO3HAHUS

3) MHPOBO33PEHUECKHX MPECTABICHHI O BEIIECTBE M XUMHUYCCKOI PEaKIIUK, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONINX OCHOBY ISl IOHUMAHUS CYILIHOCTH
Hay4YHOU KapTHUHBI MUpPa; PEACTAaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IIPUPOJIBI,
B3aMMOCBSI35X YEJIOBEKA C MPUPOJTHOM CPENIO, O POJIM XUMHH B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

4) no3HaBaTEIbHBIX MOTHBOB, HATPABJICHHBIX HA MOJTyYCHNUE HOBBIX 3HAHUH 10 XUMHUH,
HEO0OXOIUMBIX JJ1s1 00BSICHEHUS HAOII01aeMbIX TPOLIECCOB U SIBJIICHU;

5) mo3naBartebHON, HHPOPMAITHOHHON U YUTATEILCKON KYJILTYPhI, B TOM YHCJIC HABHIKOB
CaMOCTOSITENIbHOM PabOThI C yueOHBIMHU TEKCTaMHU, CIIPABOYHON JIUTEPATYPOid, TOCTYITHBIMU
TEXHUYECKUMU CPeICTBAMU UH(GOPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K 00YUCHHIO U MO3HAHUIO, TF0003HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camM000pa30BaHUIO, TPOEKTHOM U HCCIIEI0BATEIbCKON AEITEILHOCTH, K OCO3HAHHOMY BBIOODY
HAMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHIIEM;

®opMUpPOBaHUS KYJIbTYPbI 310POBbS

7) 0CO3HaHMS IICHHOCTH YKU3HH, OTBETCTBEHHOTO OTHOIIECHHSI K CBOEMY 37I0POBBIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 KU3HU, 0CO3HAHUS MOCIEICTBUN 1 HETIPUSTHS BPEIHBIX MPUBBIYEK
(ynoTpebiieHus: alnKoroJis, HAPKOTUKOB, KypeHHs ), HEOOXOIUMOCTU COOTIOACHUSI TPABUIT
0€30MacHOCTH NP OOpaIIEHUH ¢ XUMUYECKUMU BEIIECTBAMU B OBITY U pEaIbHOM JKU3HH;

Tpyaosoro Bocnuranus

8) uHTepeca K MPaKTHIECKOMY H3YyYEeHHUIO MPO(deCcCHii U TpyIa pa3InaHOTO PoJia, YBaKEHHE K

TPYAY U pe3yibTaTaM TPYAOBOU AESITETLHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHUS

MpeIMETHBIX 3HAaHUH M0 XUMHU, OCO3HAHHOTO BHIOOpA MHAUBHUAYaTIbHON TPAEKTOPUHU

MPOJIOJKEHHS 00pa30BaHUs C YIETOM JIMUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHUH,

0OI11eCTBEHHBIX MHTEPECOB M NOTPEOHOCTEH; yCIeNIHOM Mpo(hecCHOHAIbHON AEATEIIbHOCTU U

pa3BHUTHS HEOOXOTUMBIX YMEHUI; TOTOBHOCTh a/IalITUPOBATHCA B TPO(HECCHOHAIILHOM cpefie;

JKO0J0TrH4€CKOr0 BOCIIUTAHUS

9) 5KOJIOTHYECKH 1eNIECO00Pa3HOr0 OTHOLICHHUS K TPUPO/IE KaK UCTOYHHKY KH3HH Ha 3eMile, OCHOBE
e€ CcylIecTBOBaHUS, MOHUMAaHHsI LIEHHOCTH 3/I0pPOBOTO M O€30M1acHOro 00pasa *U3HH, OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3MUECKOMY U NICUXUYECKOMY 3/I0POBbIO, OCO3HAHMS IEHHOCTH
coOroieHns MpaBuil 0€30MacHOTO TIOBEICHUs IPU PaboTe ¢ BEUIECTBAMH, a TAKXKE B CUTYaIUsAX,



YIPOKAKIIUX 3J0POBBIO U )KU3HU JIFOJIEN;

10) criocoOHOCTH MPUMEHSITh 3HAHUS, MTOJTy4aeMble IIPH U3YUCHUH XMUMHUH, JJIS PEIICHUS 3a/1a4,
CBSA3aHHBIX C OKPYXKAIOLEH IPUPOJHON CPEIOH, MOBBIILIEHUS YPOBHS dKOJOTHMYECKON KYIbTYpHI,
OCO3HAHUS II00ALHOTO XapaKTepa IKOJIOTHYECKUX MPOOIIeM U IMyTel WX PEIICHUS ITOCPEICTBOM
METOJ0B XUMHUH;

11) 3KOJIOTUYECKOTO MBIIUICHHUS, YMEHHUSI PYKOBOJICTBOBATHCSI MM B TIO3HABATEIILHOM,
KOMMYHUKATUBHOM U COLIMAJILHOM MTPAKTUKE.
METAIIPE/IMETHBIE PE3YJIbTATDI

B cocraBe mMeranpeMeTHBIX Pe3yJIbTaTOB BBLICISIOT 3HAYUMBIC 111 (DOPMHUPOBAHHS
MHUPOBO33PCHUS 00IIIEHAYYHBIC TIOHATHS (3aKOH, TEOPHs, IIPUHITHUIL, TUITOTE3a, (aKT, CHCTEMA,
MPOIIECC, SKCIIEPUMEHT H JIP.), KOTOPHIE UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YU4€OHBIX MTPEAMETaX
Y TIO3BOJISIIOT HAa OCHOBE 3HAHUH M3 3TUX MPEAMETOB (DOPMHUPOBATH MPEACTABICHHUE O IICIIOCTHON
Hay4YHOU KapTUHE MUPA, U YHUBEPCAJIbHBIC yUeOHbIC eiCTBUS (IT03HABATENIbHBIE, KOMMYHUKATHBHBIE,
peryJsTUBHBIC), KOTOpPbIE 00eCTIeYrBal0T (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIIBHOMY
TJITAHUPOBAHUIO U OCYIIECTBJICHUIO YI€OHOU e TENHHOCTH.

MertanpeaMeTHbIE PE3YIbTaThl OCBOCHUS 00pa30BaTEIHLHON MPOTPAMMBI IO XUMHH OTPAKAIOT
OBJIAJICHHE YHUBEPCATbHBIMH MO3HABATEIbHBIMU JEHCTBUAMU, B TOM YHUCJIE:

ba3oBbIMH JIOTMYECKHMMU JeiiCTBUAMU

1) yMeHHEM HCIOIh30BaTh MPUEMBI JIOTHYECKOTO MBIIIUIEHHUS IPH OCBOSHUH 3HAHUIN: PaCKPHIBAThH
CMBICJT XUMHUYECKUX TIOHATHH (BBIJEIATH MX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH B3AUMOCBSI3H C
JIPYTUMU TIOHSATHSMH ), UICTIOJIb30BaTh OHITHS 1T 0OBSICHEHUS OT/ICTBHBIX (DAKTOB U SIBJICHUH;
BBIOMPATh OCHOBAHMSI M KPUTEPUH TSI KJIaCCU(PUKAIIMN XUMHYECKUX BEIIECTB M XUMHUUECKHUX
peaKIvii; yCTaHaBJIMBATh MPUUYUHHO-CJICJICTBEHHBIC CBSI3M MEXKTy 0OBEKTaMU U3yICHUS; CTPOUTH
JIOTUYECKHE PAacCYyKICHUs (MHIYKTUBHBIC, IEAYKTUBHEIE, TI0 aHAJIOTHH); J€JIaTh BHIBOJIBI U
3aKII0UYCHHUS;

2) yMEHHEM MPUMEHSTh B MPOIECCE TO3HAHUS MOHATHS (IPeAMETHBIC U METAIpPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIH3yEMbIE B XUMUHU, TTPEOOPA30BHIBATH IITUPOKO
MIPUMEHSIEMbIC B XUMUHU MOJICIIbHBIC TTPEICTABIICHUS] — XUMHUYECKUN 3HAK (CUMBOJI 2JIEMEHTA),
XuMudeckas opmysia U ypaBHCHHE XUMUYECKON PEAKIIMU — TNPH PEIICHUH Y4eOHO-TT03HABATEIHHBIX
3a7a4; C Y4ETOM 3THX MOJICTbHBIX MPEACTABICHUI BBISBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE
MPU3HAKY U3Y9aeMbIX 00bEKTOB— XMMHUYECKUX BEIIECTB M XUMHYECCKUX PEAKIIUIA; BBISIBIISATH 00IIHE
3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIC CBSI3U U MMPOTUBOPEUHS B U3y4a€MbIX MPOLIECCaX U
SIBJICHUSIX; TIPEIJIaraTh KPUTEPUU ISl BBIABICHUS STUX 3aKOHOMEPHOCTEW U IPOTUBOPEUHIA;
CaMOCTOSITEJIBHO BRIOMPATh CIIOCO0 pelieHust yueOHOoH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
perieHus, BEIOMpaTh HanOo0JIee MOIXOIANINN C YIETOM CaMOCTOSATEIBHO BBIJICJICHHBIX KPUTEPHUEB);

Ba3zoBbIMU Hcci1en10BaTeLCKUMH A€l CTBUSIMU
3) yMeHHEM HCIOJIb30BaTh MOCTABICHHBIC BOMPOCHI B KAYECTBE HHCTPYMEHTA TIO3HAHHUS, a TAKXKE B
KadeCcTBE OCHOBHI /1T OPMUPOBAHUS THIIOTE3BI IO TIPOBEPKE MPABHIIBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHU;

4) nproOpeTeHKe OIbITA M0 TNIAHUPOBAHUIO, OPTaHU3AINN U TIPOBEICHUIO YUCHUICCKUX
AKCIEPUMEHTOB: yMEHHE HAOII0AATh 32 XOJJ0M IIPOIECcca, CAMOCTOSTENIbHO MPOTHO3UPOBATH €T0
pe3ynbTaT, GopMyaUpOoBaTh 0000IIEHNUS U BHIBOBI M0 PE3y/IbTaTaM MPOBEAEHHOTO OIBITA,
MCCIIeIOBAHUS, COCTABISATh OTUET O MPOJIeNaHHOM padoTe;

Pa6oroii ¢ nundopmanmei

5) yMeHueM BbIOHpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TMYHBIX BUIOB U
(dhopM mpeicTaBICHHUS, TOJTY4aEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJIsIpHAs TUTepaTypa
XMUMHUYECKOTO COJIep>KaHusl, CIPaBOYHbIE MOcoOus, pecypchl IHTepHeTa); KpUTUYECKH OLICHUBATh
MPOTUBOPEUYUBYIO U HETOCTOBEPHYIO HHPOPMAIIHUIO;

6) yMeHHEeM MPUMEHSTh Pa3IMYHbIC METOJIBI U 3aITPOCHI TIPH MOUCKE U 0TOOPE HH(POPMAIIUU
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JIJISl BBITOJIHEHHUSI y4eOHBIX U MMO3HABATEIHHBIX 3a/1a4

onpe-;[enéHHoro THIIA, HpI/I06pCTCHI/IC OIbITA B 00JIACTH UCIIOJIb30BaHUS I/IH(I)OpMaI_II/IOHHO-
KOMMYHUKATHBHBIX TEXHOJIOT Hﬁ, OBJIAACHUC KyJ'ILTypOfI AKTUBHOT'O UCIIOJIb30BAHUA PA3JINIHBIX
ITOHUCKOBBIX CUCTEM; CaAMOCTOATCIIbHO BBI6I/IpaTL ONTUMAJIbHYIO (pOpMy MNpEaACTaBJICHUA
I/IH(I)OpMaI_[I/II/I U WUIIOCTPUPOBATL PCIIACMBIC 3a/1a41 HCCIIOKHBIMH CXECMaMU, JUuarpaMmMamMi,



apyrumu popmamu rpaduku ¥ X KOMOWHALIUSIMH,

7) yMEHHEM HCIIOJIb30BaTh U aHAJM3UPOBATH B MPOIIECCEe YUCOHOMN M MCCIIECI0BATEIBCKOM
JEATeTbHOCTH HH(POPMALIUIO O BIMSHUH TPOMBIIIICHHOCTH, CEIILCKOTO XO3HUCTBA U TPAHCIIOPTA Ha
COCTOSIHME OKPYKAIOLIEH IPUPOJHOU CpEebl;

YHuBepcaibHbIMH KOMMYHUKATHBHBIMH J1eiiCTBUSIMH

8) yMeHueM 3a7aBaTh BOTIPOCHI (B XOJIE MAIOTa H/WIIM TUCKYCCUH) TIO CYLIECTBY 00CYKAaeMOi
TeMBI, POPMYIUPOBATH CBOU MPEITI0KEHNSI OTHOCUTENFHO BHITIOJHEHHS TPEUI0KEHHON 3a1a4H;

9) nproOpeTeHHe ONbITA MPE3CHTAIIUU PE3YJITATOB BHIOJHEHUS XUMUYECKOTO SKCIIEPHUMEHTA
(JtabopaTOpHOTO OTBITA, TAOOPATOPHOM PAOOTHI IO MCCIICIOBAaHUIO CBOWCTB BEIIECTB, YYCOHOTO
IIPOEKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOW CO CBEPCTHUKAMU MMO3HABATEIIHLHOM U MCCIICI0BATEIbCKOM
JESITEIbHOCTH NP PEIIEHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE yuéTa OOIIUX UHTEPECOB U
COTJIACOBAHUS MO3UIIHH (00CYXIeHMs, 0OOMEH MHEHUSIMU, «MO3TOBBIE IITYPMBbD», KOOPIUHALIHS
COBMECTHBIX JEHCTBUI, OnpeiesieHue KPUTEPHUEB 110 OLIEHKE Ka4eCTBA BHIIIOJIHEHHON paboThI U JIp.);

YHuBepcaabHBIMH PeryJaTUBHBIMU 1€l CTBUSIMH

11) yMeHHEM caMOCTOSTEIBHO ONPEICIISATh eI eI TeIbHOCTH, IJIAHUPOBATh, OCYIIECTRIISATS,
KOHTPOJMPOBATh U IPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESITEILHOCTD, BEIOMpaTh Haubosee
a¢hdexTuBHBIE CITOCOOBI pelIeHUs YUeOHBIX U MMO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIHFHO COCTABIIATh
WA KOPPEKTUPOBATH MPETI0KEHHBIN aJTOPUTM JICUCTBUN MPH BHITIOJHEHUH 3aIaHUH C Y4ETOM
MTOJTy4eHUST HOBBIX 3HAHUH 00 M3y4aeMbIX 00bEKTaX — BEIIECTBAX M PEAKITUAX; OIICHHBATh
COOTBETCTBHUE MOIYYEHHOI'O Pe3yiibTaTa 3asiBICHHOM 1IeJH;

12) ymMeHueM UCTIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MPeIaracMple B YCIOBHH 3aIaHUI.
MNPEAMETHBIE PE3YJIbTATHI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB 10 OCBOEHUIO 0043aTENILHOTO COACPKAHMS, YCTAHOBIECHHOTO
JAHHOU MPUMEPHOI paboUeii mMPOrpaMMOi, BRIJCISIOT: OCBOCHHBIEC O0YyUJaIOIIMMUCS HAyYHbIC 3HAHUS,
YMEHUS U CTIOCOOBI ACHCTBUH, crieruuuecKue s MPeAMETHOM 001acTh «XUMUS», BUIBI
NEeSITENbHOCTH T10
MOJIy4YE€HUIO HOBOTO 3HAHHUS, €r0 UHTEPIIPETAINH, TPe0Opa30BaHUIO U MPUMEHEHHIO B Pa3IMUHbIX
y4eOHBIX U HOBBIX CUTYaIUsX.

[IpenMeTHBIE pe3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTH Y OOYHAIOIIMXCS CAEAYIOIUX YMEHUIA:
1) packpvisams cmbici OCHOBHBIX XUMHUUECKHUX MOHATHIA: aTOM, MOJICKYJ1a, XUMUYECKHUH JICMEHT,
MIPOCTOE BEILIECTBO, CJIOKHOE BEUIECTBO, CMECH (OAHOPOAHASI U HEOTHOPO/IHAS ), BAJIGHTHOCTD, OT
HOCHUTEJIbHAS aTOMHAsl U MOJIEKYJIsIpHas Macca, KOJIMYeCTBO BEIIECTBa, MOJIb, MOJISIpHAs Macca,
MaccoBasi 101
XMUMHUYECKOTO AJIEMEHTA B COSMHEHUH, MOJISIPHBIN 00bEM, OKCUJI, KUCJIOTa, OCHOBAHUE, COJIb,
ANIEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCICHMSI, XUMUYECKas peakiusl, KilacCu(uKalus peaKiuii:
peaKuu COeTUHEHHS, PEaKIIUU Pa3NIOKEHUs, PeaKIIMK 3aMEeIEHUs], peaklui 0OMeHa, 9K30- U
SHIOTEPMHUUECKUE PEAKIINH; TETIIOBOM 3PEKT peakluu; Sapo aToMa, SJIEeKTPOHHBIHN ClIoil aToma,
aTOMHas OpOUTAlIb, PAUYC aTOMa, XUMHUUYECKas CBSI3b, MOJIAPHAS U HETIOJISIpHAs KOBAJICHTHAS CBSI3b,
WOHHAsl CBsI3b, HOH, KATHOH, aHUOH, PACTBOP, MAacCOBasl 0JIs BellecTBa (MPOIIEHTHAS KOHIIEHTpalus) B
pacTBope;

2) unoCmpuposanms B3aUMOCBSI3b OCHOBHBIX XUMHUCCKUX MOHATHIA (CM. 1. 1) U IPUMEHSITh 3TH
MOHATHUS MPU ONMCAHUU BEUIECTB U UX MPEBPALEHUN;

3) ucnoavb3zo06ame XUMUYECKYIO CHMBOJIUKY JUTS COCTAaBJICHHUS (POPMYIT BEIIECTB M ypaBHEHU I
XUMUYECKUX PEAKIUN;

4) onpedensims BaJIGHTHOCTh ATOMOB SJIEMEHTOB B OMHAPHBIX COCTMHEHUSX; CTEIIEHb OKUCICHUS
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX; MPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY KIIacCy
coenuHeHuH o GopMynam; BUJ XUMUYECKON CBA3H (KOBAJICHTHAS U MOHHASI) B HEOPTaHUYECKUX
CO€/IMHEHUSIX;

5) packpwisame cmvica Ilepuoamueckoro 3akona Jl. . MenaeneeBa: 1eMOHCTPHPOBATh MOHUMAaHHE
MEePUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUECKHUX AJIEMEHTOB OT UX MojoxeHus B [lepuoanueckoit
CUCTEME; 3aKOHOB COXPaHEHUsI MACChl BEIIECTB, IOCTOSIHCTBA COCTABA, AaTOMHO-MOJIEKYJISIPHOTO
yueHUs1, 3aKoHa ABOTaJpO; OMUCKHIBATh U XapaKTepH30BaTh Ta0muuHyto popmy [lepronndeckoit
CUCTEMBI



XMMUYECKUX JIEMEHTOB: pa3IinyaTh MOHATHUS «TJIaBHAs MOArpyMa (A-Tpymma)» U «Io0oyHas
noarpymnna (b-rpymnmna)», Manbie u OoJbIINE TEPHOABI; COOTHOCUTH 0003HAUEHUS, KOTOPBIE HMEIOTCS B
tabnute «[leproauueckas cuctema xuMuueckux 3nemMeHToB J1. . MeHeneeBa» ¢ YUCIOBEIMU
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XUMUYECKHX JIEMEHTOB (COCTaB U 3apsil si/ipa, 00IIee YncIio
3JIEKTPOHOB U PaclpeAesieHUE UX 0 AIEKTPOHHBIM CIIOSIM);

6) rraccuguyuposams XAMHYECKUE IIEMEHTBI; HEOPTaHMYECKUE BEIIECTBA; XAMUYCCKUE PEAKIIUH
(0 4KCITy U COCTaBY Y4acTBYIOLIUX B PEAKLUU BELIECTB, 10 TEIJIOBOMY 3 (DEKTY);

7) xapaxmepuzosams (onucvléams) 00ONIHE XUMUYECKUE CBONCTBA BEIIECTB Pa3IMYHBIX KIaCCOB,
MOJITBEPXK/1asi ONMCAHUE IPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX
peaKuuii;

8) npoecHozuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX KQUECTBEHHOT'O COCTaBa; BO3MOXKHOCTH
MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUI B Pa3IMYHBIX YCIOBHUSX;

9) ewiuucIIMbG OTHOCUTEIHHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB; MACCOBYIO JIOJTFO
XMMHMUYECKOTO 3JIEMEHTA 10 GopMysie COeAMHEHUS; MACCOBYIO JOJIIO BEIIECTBA B paCTBOPE; IPOBOAUTH
pacu€Thl M0 YpaBHEHUIO XUMHUECKOW PEaKIINN;

10) npumensims OCHOBHBIE OTIEPAIIMU MBICIHTEILHON NEITEIbHOCTH — aHAJIH3 U CHHTE3,
cpaBHeHHE, 0000IIeHIEe, CHCTEMAaTH3AINIO, KIIaCCU(UKAIUIO, BBISBIICHUE TPUIHMHHO-CIIEICTBEHHBIX
CBsI3€H — JUIsl M3YYEHUS CBOMCTB BEUIECTB M XUMHUYECKUX PEAKIIHIA; ECTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAOIIOJICHHE, I3MEpPEHHEe, MOJICTTUPOBAHNE, SKCIIEPUMEHT (PEabHbIN U MBICIICHHBIN ),

11) credosamsb ipaBUIIaM MOJIK30BAHUS XUMUYECKON MOCYI0W U 1a00OPaTOPHBIM 000PyIOBaHUEM, A
TaKXKe MpaBHiiaM 0OpaIeHus ¢ BEMIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITIOJTHEHHIO
71a00paTOPHBIX XMMHUYECKUX OMBITOB MO MOJIYYEHHIO U COOMpPaHMIO ra3000pa3HbIX BEIIeCTB (BOA0OpOIa
U KHCJIOPO/1a), TPUTOTOBIEHUIO PACTBOPOB C OINpPENIEIEHHON MacCOBOH 10J1el pacTBOPEHHOTO
BEIIECTBA; TNIAHMPOBATH U MPOBOJAUTH XUMHUECKUE IKCIIEPUMEHTHI TI0 PACTIO3HABAaHUIO PACTBOPOB
IeI04Yed U KUCIIOT C MOMOIIbIO HHIUKATOPOB (JTaKMYC, (eHON(PTAICHH, METHIIOPAHXK U Jp.).



TEMATHYECKOE IINTAHUPOBAHUE

Ne | HaumenoBanue pasieJioB u KommyecrBoyacos Bujpl fesiTesibHOCTH Bujel, DJIeKTPOHHBIE
/1 | TeM MPOrpaMMbI ¢opmbI (uudposbie)
BCEro| KOHTPOJIBHBI | MPAKTHYECKH KOHTpOUT 0GPA3OBATETHHBI
e pa6oThbl e padoTsl a e pecypeh
Pasnen 1. [lepBoHavyanbHbIE XUMHUYECKHE TOHSITHS
1.1. | Xumusi — BaxkHasi 00.1aCTh 5 2 PacKpbIBaTh CMBICI H3Y4aE€MBbIX MOHSTHIA, I[Tpakruueckast| https://uchi.ru/
€CTECTBO3HAHUS U PackpbIBaTh pOJIb XUMHH B TIPUPOJIC | JKU3HHU YENIOBEKa, €€ CBSI3b C IPYIUMH HayKamHu;,  |[pabota; http://fcior.edu.ru
NPAKTHYECKOH 1eATeTbHOCTH Paznmuarh YKCThIe BEIIECTBA U CMECH; OIHOPOIHBIE M HEOIHOPOIHBIE CMECH; YCTHBIH http://school-
yeJ0BeKa Paznmuath GuU3MUEcKre ¥ XUMAYECKHUE SIBIICHHS, 0I1poc; collection.edu.ru
Onpeensth MPU3HAKA XUMHUYECKHUX PEAKLIHl M YCIIOBHS HX MPOTECKAHHS, https://resh.edu.ru/

CrnezoBaTh IpaBUyIaM MONIB30BAHMS XUMHYECKOI IOCY10H 1 1a00paTOpHBIM
o0opynoBaHMEM, a TaKoKe IpaBUyIaM OOpAIeHHs ¢ XUMUYECKHMH BEILECTBAMHU B
COOTBETCTBHH C MHCTPYKLIMSIMH T10 BBITIOJTHEHHIO MPAKTHYECKUX PadoT;

[TnannpoBaTh U IPOBOAUTH XMMIYECKUH SKCIIEPHMEHT T10 H3YUEHHIO M ONHUCAHUIO
(U3UUECKHX CBOHCTB BEILIECTB.

@dopmMupoBaHHEe MOTHBALIUH K LIEJIEHAIPABICHHON COLIMAIBbHO 3HAUUMOH
JeSITENIBHOCTH CIIOCOOO0B Pa3JIeNIeHNst CMecel BEILECTB;

Vcrionb30BaTh NpH BBITIONTHEHUH Y4eOHbIX 3a/IaHHIT 1 B IPOLIECCE UCCIIEI0BATEIBCKOM
JeATeIbHOCTY HAYHO-TIOMY/IAPHYIO JIMTEPATYPy XMMHUECKOTO COZIEPIKaHHs,
CIIpaBOYHbIE MaTepuabl, pecypchl MIHTepHeTa;

BeicTpanBaTh pa3BEpHyTHIE IMICBMEHHBIE U YCTHBIE OTBETHI C OIIOPOI HA MH(POPMALIIIO
U3 y4eOHHKa U CIPaBOYHBIX MATePHAIOB, TPAMOTHO HCIIONb30BaTh U3y4EHHBIIH
MOHATUIMHBIN anmapaT Kypca XUMUM;



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

1.2. | BemecrBa 15 1
U XUMHYECKHe
peakuuun

IIprMeHsTS ecTecTBeHHO-HAYYHbIE METOIBI O3HAHNS (B TOM YHCIIe HaOMOAEHNE,
MOJICJTPOBAHHE, SKCIIEPHMEHT) ¥ OCHOBHBIE ONEPAIIHH MBICIUTENBHOH AeSITEIbHOCTH
(cpaBHeHMe, KIaccH(pUKAIWS) UL H3ydeHHs BEIIECTB ¥ XUMUYECKIX PEaKIIHIL;
PackpbIBaTh CMBICIT H3yJaeMBbIX TOHSATHI 1 3aKOHOB M IIPHMEHSTH 9TH TIOHATHS IPU
OIMCAHHUH CBOHCTB BEIECTB 1 UX IPEBPAILCHHIH;

Paznmuars ¢usraeckne 1 XUMHYECKAE SBIICHS, OOBSICHAT UX CYITHOCTB C TOYKI
3pEHHUsT AaTOMHO-MOJIEKYISIPHOTO YIEHYIST;

OrnpenernsTh NPU3HAKA XMMHYECKUX PEaKIUH, YCIOBHUS HX MPOTEKAHS,

OOBSICHATH CYITHOCT (PU3NUECKUX M XUMHIECKHX SIBICHHI C TOYKH 3PEHHS aTOMHO-
MOJIEKYJISIPHOTO YIEHHS;

KiraccndummpoBars XuMHYecKre peakiyH (110 YUCITY U COCTaBY pearkpyronmx 1
00pa3yronmxcs BEIIEeCTB);

CocraBsTh GopMyIbl OMHAPHBIX BEIIECTB 10 BAJICHTHOCTH ¥ ONPEJIEIISTH BAJICHTHOCT
110 (hOpMYyITaM BEIIIECTB;

PaccraBisiTh K03 HHIMEHTH! B YpaBHEHHSIX XUMHIECKHX PEAKIIHIL;

CrieoBaTh paBHIIaM TOJE30BAHISI XHMAUECKON TTOCYIOH M TabopaTOpHBIM
000pyIoBaHKEM, a TAKKe TIPaBHIIaM 00pAIeHHs C BEIIeCTBAMHU B COOTBETCTBHH C
MHCTPYKIHSIMU TI0 BBITIOTHEHHIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB;

Hcnonp30BaTh IpH BBITOTHEHUH YYeOHBIX 3aJaHUH U B TIPOLIECCE UCCIIEI0BATEIBCKON
JeSTeTEHOCTH HAYYHO-TIONYJISIPHYIO JIMTEPaTypPy XUMHYECKOrO CONIEpIKaHus, CIIpaBoyd
HbIe MaTepHalibl, pecypchl MHTepHeTa; BricTpanBarh pa3BEpHyTHIE MMCEMEHHBIE 1
YCTHBIE OTBETHI C OMOPO Ha MH(OPMALIHIO U3 y4eOHUKA U CIIPABOYHBIX MAaTEPUAIIOB,
IPaMOTHO UCIIOJIb30BATh U3y4ECHHBIH TIOHATHITHBIHN anmapar Kypca XUMUH.
@dopmMupoBaHHE IIEHHOCTEH CaMOCTOATENBHOCTH M HHULIUATHBBI

VYernblil
OIIpOC;
KOHTPOJIbHA
sipabora;

https://uchi.ru/
http:/fcior.edu.ru
http://school-
collection.edu.ru
https://resh.edu.ru/
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Paznen 2. Baxkneiinme NpeaCTaBUTE/ I HEOPraHUIECKUX BelleCTB



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

2.1

Boznyx. Kuciopoa. Ilonsitue 06
OKCHIAX

PacKpbIBaTh CMBICI H3Y4AEMBIX MOHATHI M IPUMEHSITH 3TH HOHSTHS IPH ONUCAHUN
CBOWCTB BELIECTB U UX MPEBpaILCHU];

Xapakrepr3oBaTh (OIUCHIBaTh) COCTAB BO3/LyXa, (PU3NUECKHUE U XUMUUYECKHE CBOHCTBA
KHUCIIOPO/Ia, CIIOCOOBI €0 MOTy4eHNUs], IPUMEHEHUE U 3HAUCHHE B TIPUPOJIC U KU3HU
YeJI0BeKa;

CpaBHHBATh PeaKLMK FOPEHHS U MEIUICHHOIO OKHCIICHHS,

Cobupath prOOPHI TS HOTYUYEHHsI KNCIOpoa (BEITECHEHHEM BOJIBI M BO3YXA);
Pacrio3HaBaTh OIBITHBIM ITYTEM KHCIOPOJ;

Hcnone30BaTh XMMIYECKYIO CHMBOJIHKY JUIS COCTAaBIICHHS (POPMYIT BEIIECTB,
MOJICKYJISIPHBIX YpaBHEHUH XUMUYECKHUX PEAKLU C yH4aCTHEM KHCIIOPO/a,;
OOBSICHATH CYIIHOCTB SKOIIOTMUECKNX MPOOIIEM, CBSI3aHHBIX C 3arPSI3HEHHEM BO3IYyXa,
CrenoBath npaBmiiaM Oe30IacHOM paboTHI B 1a00paTOPHH IIPH UCTIONB30BaHUN
XHUMHUYECKOH TIOCYIBI M 000pYIOBaHMs, a TAKXKE IIPaBHIIaM 0OpaIIeHHUs C TOPIOYAMH
BellecTBaMu B ObITy; [ITaHMPOBATh M OCYIIECTBIIATH Ha TIPAKTHKE XUMHUUYECKHE
9KCIEPUMEHTBI, TPOBOUTH HAOIOICHHS, IeTIaTh BRIBOJIBI 110 PE3yJIbTaTaM IKCIIEpH
MeHTa;

Y4acTBoBaTh B COBMECTHOI paboTe B TpyIIIe;

Hcnomnp30BaTh NpH BEITIOTHEHNH YIeOHBIX 3a1aHHH U B TIPOLIECCE MCCIIEI0BATETLCKOM
JeSTeTbHOCTH HAYIHO-TIONYJISIPHYIO JINTEPATypy XUMUIECKOTO COACPIKAHUS,
CIIpaBOYHBIE MaTepPHAIIBI, pecypchl ViHTepHeTa;

BricTpanBaTh pa3BEpHYThIC MMCHEMEHHBIC U YCTHBIC OTBETHI C OMOPOi Ha MH(POPMAILIHIO 13|
y4eOHHKA U CIIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO HMCIIONb30BATH U3yYCHHbIH MOHATHIHBIN
anmapar Kypca XMMHH.

@dopmMupoBaHHE LIEHHOCTEH CaMOCTOATENBHOCTH M HHULIATHBBI

Ipaxrryeckas
pabora;
YCTHBII
OIpoc;

https://uchi.ru/
http:/fcior.edu.
ru
http://school-
collection.edu.r
u
https://resh.edu
ru/

2.2.

Bonopon.
IToHsiTHE 0 KHCJIOTAX M COMIAX

PackpbIBaTh CMBICI M3Y4aeMBbIX MOHATHI M IPUMEHSTh 3TH HOHATHS PH ONUCAHUN
CBOICTB BEILECTB M UX NPEBpPalICHHUII;

Xapakrepnu3oBaTh (ONUCHIBATh) (PU3NUECKHE 1 XUMHUECKHE CBOKCTBA BOIOPO/A, CLIOCOOBI
€ro IOJIy4eHUs], IPUMEHEHHE;

Cobupath mprdop IJIst MOTYYSHHs BOIOPOLIA;

Vcnonp30BaTh XMMUYECKYIO CHMBOJIHKY JUIS COCTaBJICHUS ()OPMYJT BEILIECTB,
MOJIEKYJIIPHBIX YpaBHEHUH XMMUUYECKHX PEAKIUH C yyacTHEM BOJIOPO/Ia;
CrenoBath npaBuiiam 6e30MacHOi paboTHI B 1a00paTOPUH IPH UCTIONB30BaHUN
XUMHYECKOH MOCY/IbI M 000pyI0BaHus,  TAKKE NPABUIaM 00pALLEHHUs ¢ TOPIOYHMU
BelecTBaMu B ObITy; [II1aHMPOBAaTh M OCYIIECTBIIATH Ha IIPAKTHKE XUMUYECKHIE
9KCIEPUMEHTBI, TPOBOAUTH HAOIIOACHNUS, A€IaTh BBIBOABI 110 PE3YJIbTaTaM
9KCIIEPUMEHTa;

YuacrBoBaTh B COBMECTHOM paboTe B IpyIIIe.

@dopMIpoBaHKE IIEHHOCTEH CaMOCTOATENEHOCTH M MHULIMATHBBI

[Npaxriyeckas
pabora;
YCTHBII
onpoc;

https://uchi.ru/
http://fcior.edu.
ru
http://school-
collection.edu.r
u
https://resh.edu
ru/



http://fcior.edu/
http://school-/
http://fcior.edu/
http://school-/

2.3. | KosimuecTBeHHbIE OTHOLIEHHSI B XUMHH PacKpbIBaTh CMBICI M3Y4aEMBbIX MOHATHI M IPUMEHSITH ITH MOHSTHUS, & TAKKEe Yerupiid https://uchi.ru/
U3Y4CHHBIE 3aKOHBI M TEOPHH IS PEIICHUsI paCUETHBIX 3324, ompoc; http:/fcior.edu.
BBIMHCITATE MOTSIPHYEO MacCy BEIIECTB; KOIMYECTBO BEIIECTBA, 00BEM Trasa, Maccy ru
BELIIECTBA,; http://school-
TIpoBOIMTH pacyéThl 0 YpaBHEHUSIM XUMHUYECKUX PEAKIHii: KOIHYECTBa, 00bEMA, collection.edu.r
MacChI BEILECTBA 10 H3BECTHOMY KOJIMUYECTBY, 00BEMY, MacCe PEareHTOB HITH u
HPOJIYKTOB PeaKiiu; BeicTpanBaTh pa3BEPHYTHIC MHCbMEHHBIC U YCTHBIC OTBETHI C https://resh.edu
OMopoi Ha HHPOPMAIIHIO U3 YIeOHUKA U CIIPABOYHBIX MATEPHAIIOB, TPAMOTHO v/
HCIIONB30BATH N3YUIEHHbIN MOHATHIHBIN armapaT Kypca XUMHH.
@DopMHUPOBaHHE FOTOBHOCTH 00YJAIOIIHXCSl K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH 1
JINYHOCTHOMY CaMOOIPE/ICIICHHIO.
DopMUpOBaHHE MOTHBAIMH K [IEJIEHANIPABIEHHON COIMATILHO 3HAYNMOM
JIeSITeITbHOCTH.

2.4. Bona. PacrBopsl. [lonsitue 06 PackpbIBaTh CMBICI H3ydaeMBIX MOHSTHH M TIPUMEHSTH 3TH MOHSTHS IPH ONACAHNN IMpaxruyecka| https://uchi.ru/

OCHOBaHHSIX CBOJICTB BEIECTB U MX MPEBPAILCHHIA; sipabora; http://fcior.edu.ru

Xapakrepn3oBaTh HU3MUECKIE U XMMUYECKHE CBOHCTBA BOZIBI, €€ POJIb KaK YCTHBIH http://school-
PACTBOPHTEIIS B IPUPOIHBIX MPOLIECCaX; OIpoc; collection.edu.ru
CocTaBnsTh YpaBHEHHsI XUMUYECKHX PEAKIIHI C Y4aCTHEM BOJIBI; https://resh.edu.ru
OOGBSICHSITH CYIIIHOCTD SKOJIOrMYECKUX POOIIEM, CBS3aHHBIX C 3arpsi3HEHHEM /

HPUPOIHBIX BOJ, CHOCOOBI OYHUCTKH BOJIBI OT IIPUMECEH, MEpBI 0 OXpaHe BOJL OT
3arps3HEHHUS;

[TnannpoBaTh M OCYIIECTBIATH HA MPAKTHKE XUMHYECKHE SKCIIEPHUMEHTBI, IIPOBOIUTD
HaOJTI0/IeHNs, IeT1aTh BBIBOBI 10 pe3y/bTaTaM 3KCIEpPUMEHTa,

CrnenoBath npaBuIaM 0€301acHOH padoThI B 1a00paTOpUX MPU UCTIONB30BaHUH
XUMHYECKOH MOCY/IbI U 000pyIOBaHHS,

TIpoBOIMTE BBIYUCIEHNS C TIPUMEHEHHUEM TTOHATHS «MaccoBast OJIsl BEIeCTBa B
pacrtBope; Mcronp30Bath IpH BHIIOIHEHWH Y4eOHbIX 3a1aHHH U B IPOLIECCe
UCCIIEI0BATENIBCKON IESITEIIBHOCTH HAyYHO-TIOMYJIPHYIO JIMTEPATYPY XUMHYECKOr O
COZIepKaHHUs, CIPaBOYHbIE MaTepuabl, pecypchl VIHTepHeTa.

DopMupoBaHUE OCO3HAHHS POCCUICKOM I'pakIaHCKON UASHTUYHOCTH



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

2.5.| OcHOBHBIE KJIACChHI 11
HEOPraHM4ecKUX COeAMHeHU

KnaccuduumposaTs n3ydaeMble BEILECTBA IO COCTABY U CBOHCTBAM;

CocrapsaTb (OpMyIIbI OKCHIOB, KUCIOT, OCHOBAHMUM, Collell i Ha3bIBaTh HX MO
MEKI{yHapOIHOI HOMEHKIIAType;

TIporHosupoBaThb CBOICTBA BELIECTB HA OCHOBE OOLIMX XMMUUYECKHX CBOHCTB
U3yYEHHBIX KJIACCOB/TPYIII BEILECTB, K KOTOPBIM OHU OTHOCSTCS,

CocraBsTh MOJIEKYJIPHbIE YPABHEHHsI PEAKIINH, MILTFOCTPUPYIOLINX XUMUYECKHE
CBOJCTBA U CIOCOOBI MOTY4EHHS BEILECTB U3YUCHHBIX KIIACCOB/TPYIIN, a TAKKe
HOATBEPIKAAOIINX TeHETUYECKYIO B3aHMOCBSI3b MEK/TY HUMHUL.;

TIpon3BOIUTE BBIUKCIIEHUS IO YPAaBHEHUAM XUMUYECKUX PEaKLU;

ITnaHupoBaTh M OCYLIECTBIATH HA MPAKTHKE XUMHYECKHE SKCIIEPHMEHTBI, IIPOBOIUTD
HaOJIFOIEHMS], JIENIaTh BBIBOJBI 110 PE3yIIbTaTaM SKCIIEPUMEHTa;

CrnienoBath npaBuiIaM 6€301acHOM padoThI B 1a00paTOpUX MPU UCTIONb30BaHHUH
XUMHYECKOH MOCY/IbI U 000pyI0BaHHS,

Vcnone30BaTh MpH BEITIOTHEHNH YIeOHBIX 33JaHUH 1 B TIPOLIECCE MCCIIEI0BATENECKOM
JeSITEIIBHOCTH HayYHO-TIOMYIISIPHYIO JIUTEPaTypy XUMHYECKOrO COZlep KaHus,
CIpaBOYHbIE MaTepHabl, pecypchl MHTepHeTa;

BsicTpanBaTh pa3BEpHYTHIE MMCbMEHHBIE M YCTHBIE OTBETHI C ONOPOH Ha HH(OPMALIHIO
U3 ydeOHHKA H CIIPABOYHBIX MaTePHaJIOB, PAMOTHO HCIIOIb30BATh W3y4CHHbIN
TIOHSTHIHBIH anmapar Kypca XHUMUH.

@dopmMupoBaHHe BHYTPEHHEH MO3UINY JIMYHOCTH KaK 0COOOr0 IEHHOCTHOTO
OTHOILIEHUS K ce0e, OKPY)KarOILIUM JIFOJSIM U XKU3HHU B LIEJTIOM.

IIpakTuuecka
s pabora;
YCTHBII
Ompoc;
KOHTPOJIbHAS
pabora;

https:/fuchi.ru/
http:/fcior.edu.ru
http://school-
collection.edu.ru
https://resh.edu.ru
/
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Pa3nen 3. Ilepuoanueckuii 3axoH u Ilepuonnyeckas cucrema xummuyeckux 3nementos JI. U. Menpeneea.

CTpOEHHe aToMoOB. XUMHU4ecKasi CBsI3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE peakumu



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

3.1. | Tlepuoanueckuii 3aKoH U
Ilepuoguueckasi cucrema
XHMHYECKHX JIEMEHTOB
. U. Menpeneesa. CTpoeHnearoma

PackpbIBaTh CMBICI IEPHOMYECKOTO 3aKOHA;

Ilornmarts cymiecTBoBaHMe IEPHOANIECKON 3aBUCUMOCTH CBOHCTB XUMHUIECKHX
3JIEMEHTOB (M3MEHEHHUE PaJIIyCOB ATOMOB H IEKTPOOTPULATEIEHOCTH) U UX
COEMHEHUH OT TTOJIOKEHNUS B IEPHOJUIECKOHN CHCTEME M CTPOSHHS aTOMa;
YcraHaBIMBaTh CBS3b MEXKTy TIOJIOMKEHUEM IEMEHTA B IIEPUOAMYECKOH cucTeMe 1
CTPOEHUEM €ro aToMa (CoCTaB M 3apsi s1pa, 00Iee YHUCIIO IEKTPOHOB U
pacrpeiefieHre UX I10 3JIEKTPOHHBIM CIIOSIM);

IIporaosmpoBath XapakTep H3MEHEHHS CBOHCTB IEMEHTOB M X COEIUHEHHII 110
rpymnnam u nepuopam Ieprogudaeckoil cucTeMsr;

Xapaxrepr30BaTh XUMHUECKUE JIEMEHTHI NIEPBBIX TPEX NEPHOIOB, KAIHS, KAJIBIIHSL
110 ux nonoxenuto B Ilepuonuueckoii cucreme 2. 1. Menzneneesa;

CrnenoBath npaBmiaM 0e30macHoON paboThl B JIaOOPATOPHUH IPU UCTIONb30BaHHI
XAUMHUYECKOH IMOCY/IBI M 000pyIOBaHNS;

BricTpanBarh pa3BépHYTHIE IMCEMEHHBIE M YCTHBIE OTBETHI C ONIOPOH Ha
HMH(POPMALIHIO U3 ydeOHHKA U CIIPAaBOYHBIX MaTEePHAIOB, IPAMOTHO HICTIONB30BaTh
WU3Y4EHHBIH OHATUHHBIN annapar Kypca XUMHU;

Hcnonp30BaTh pH BBHITIONHEHNN yUeOHBIX 3a[aHUH TEKCTHI yUaeOHNKa, CIpaBOYHbIC
Marepuans! (Ilepromrueckyro cucreMy Xumudeckux iemenTos [l 1. Menpeneesa,
TaOJUIy pacTBOPMMOCTH KHUCIIOT, OCHOBaHHH H COJIEH B BOZIE, ANEKTPOXUMUUESCKUN
PsI HATIPSDKEHUH METaJIOB);

®dopmHpoBaHHE MOTHBALMH K LIeJICHATIPABIEHHON COIMANTBEHO 3HAUMMON
JEeATENbHOCTH

YcrHBI

onpoc;

https://fuchi.ru/
http:/fcior.edu.ru
http://school-
collection.edu.ru
https://resh.edu.ru/

3.2. | XumMu4ecKasi CBSI3b.
OKHCINTEILHO-
BOCCTAHOBHTEJIbHbIE PeaKINH

PackpeiBaTh ~ CMBICT ~ M3y4aeMbIX  IOHATHI;

Omnpenensarb BUJ XMMIYECKOH CBSI3H B COCIMHEHNUH,

Onpeneniarb CTENeHb OKUCICHNS XMMUYECKOro IeMEHTa 1o (opMyrie ero
coenuHenus1; OnpenensaTh 3MeMeHT (BEIEeCTBO) — OKHCIHUTEIb U AIEMEHT
(BeIIeCTBO) —BOCCTAHOBUTED;

OOBSACHATH CYIIHOCTB IIPOLIECCOB OKHCIICHHS M BOCCTAHOBJICHHS;

CocTaBiIiTh 3JIEKTPOHHBIN OaJlaHC ¢ y4ETOM YHCiIa OTIAHHBIX M NPUHATHIX
311eKTpOoHOB; COCTaBIIATh YPAaBHEHHE OKHUCIIMTENIbHO-BOCCTAHOBUTEIIBHOM PEAKLIMH;
Vcrionb30BaTh IpH BBITIONIHEHUH Y4€OHbIX 3a1aHUH TEKCThI y4eOHHUKA, CIIPABOYHbIE
Marepuabl (IEpUOANYECKYI0 CUCTeMy XUMHIYeckuX anemeHToB Jl. . Menneneesa,
TaOJUILY pAaCTBOPHUMOCTH KHCJIOT, OCHOBAHHH U COJIEH B BOJIE, AEKTPOXUMUUESCKUN
PAA HANpSHDKEHUH METaIJIOB).

DopMUpOBaHHE MOTUBALMH K LIeJIEHANPABICHHOW COLMATBHO 3HAYMMOH
JeATeTbHOCTH

KonrponbHas
pabora;
YCTHBII
onpoc;

https://uchi.ru/
http://fcior.edu.ru
http://school-
collection.edu.ru
https://resh.edu.ru/

HUroro no paspeny:

15

PezepBHOE Bpemst
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http://fcior.edu.ru/
http://school-/
http://fcior.edu.ru/
http://school-/

IHOYPOYHOE IINTAHUPOBAHHME

XUMHWYCCKHX 3JICMCHTOB

Ne | Temaypoka KosnyecrBoyacos Oo0opynoBanne | Buabl,
n/n nenTpa «Touka | (popmsl
BCEro | KOHTPOJIbHbIE | IPAKT pocra» KOHTPOJIsI
padoThI HYecK
uepad
OTBI

1. |IIpenmer xumuu. Tenaun 1 JlaTynk YcrHbiiio
BemecTBa. Ou3ndaeckue Temneparypbl poc;
CBOMCTBA BEILIECTB.

JlabopaTopHBIi OMBIT
Onpenenenne pU3nIECKUX
CBOWCTB BEILIECTB.
2. | MeTroasl mO3HAHUS B XUMUAHA 1 JlaTunk YceTHBIO
Temnepartypsl poc;
NJaTUHOBbLIN

3. | IIpakTudeckas paboraNel 1 1 JaTunk [TpakTryeckas
[Tpuemsr 6e30macHOM pabOTHI C TeMnepartypbl paborta;
000pyI0BaHHUEM U BEIIIECTBAMH.

CrpoeHuerniaMeHu.

4. | Yucrble BelecTBa U CMECH. 1 JlaTaunk VYcTHbIN
Cr1oco0BI OYHUCTKHU BEIECTB QJICKTPOIPOBOHOCTH, | OTIPOC;
JlaGopaTopHBIi OMBIT H(POBO MHKPOCKOIT
«Pa3pnenenue cMmecu ¢
MTOMOIIBI0 MAarHUTa»

5. | [Ipaktuueckas paGotaNe2 1 1 [IpakTuyeckas
OuncTka 3arps3HEHHOU pabora;
MTOBapEHHOM COJH

6. | Atomsl u MosneKyisl. [Ipocteie |1 YcTHbIN
Y CJIOHbBIE BEIIECTBA. oTIpocC;
JlaGopaTtopHsblii onbIT "Moaenu
aTOMOB M MOJieKyn"

7. | XuMuueckue 3JeMeHThl. 3Haku | 1 YcrHbii
(CMMBOJIBI) XUMHYECKUX 0mpoc;
3JIEMEHTOB

8. | ATOMHO-MOJIEKYJIIPHOE 1 YcTHbIN
y4€HHE. 3aKOH IOCTOSIHCTBA oIpoc;
COCTaBa BEUIECTB

9. | Xumuueckas ¢popmyna. 1 Ycrabii
BanentHocts aToMOB 0Ipoc;




10. | CocraBiieHHEe XUMUYECKUX VYerHblit
(hopMyIT IO BAJICHTHOCTH. Ompoc;
HaxoxneHnue BajaeHTHOCTH
XUMHYECKUX DJIEMEHTOB I10
dbopmyne

11. | OTHOCHTENBHAS aTOMHAs Macca. YcrHblii
OTtHocuTenbHast MOJIEKYIsIpHAs OIpocC;
Macca

12. | Pemenue 3a/1ay Ha BBIUUCIICHUE YcrHblii
OTHOCHUTEIILHON MOJIEKYJISIPHON OTIpOC;
MacChl BEIECTB

13. | MaccoBast 107151 XUMHUYECKOTO YcrHbli
dJIeMEHTa B COCTMHCHUHT OTIpOC;

14. | Pemrenue 3a1a4 Ha BEIYUCIECHHE VYceTHBIN
MacCOBOM JIOJIM XUMHUYECKOTO OTIpoC;
aneMeHTa o gopmyse
COCTMHCHUS

15. | duzngeckre U XUMHYECKIE JlaTumK TeMIepaTypsl | Y CTHBIMO
siBiieHus1. JlJabopaTopHBIi OTIBIT [IATHHOBBIH, JATYHK | [1pOC;
«I[Ipumeps! puznyeckux u pH
XUMHYECKUX SIBICHUI»

16. | 3aK0H coXpaHEHUsI MaCChl VYcTHbIN
BeniecTB. M.B. JIomoHOCOB — OIIpoC;
Y4EHBIA-IPHIUKIIOTIEUCT

17. | XuMuueckue ypaBHEHHS YcTHbIN

0T1poc;

18. | Tumbl XUMHUYECKUX PEAKITUI VcTHBIN

oTIpocC;

19. | IToBTOpEHUE TEMBI YcTHbil
«[lepBoHauanbHBIC XUMUYECKHE oTIpocC;
TIOHSITHSD)

20. | Kontponbhas pabota Nel mo KoHnTtponbsnas
teme «IlepBoHavaIbHBIC pabora;
XUMHYECKUE TTOHATH

21. | Boznyx — cmech razos. CocTas VYcrHbii
BO3/lyXa Ompoc;

22. | TemmmoBoii ekt XuMudecKkoi JaTunk VYcTHbIiO
peaxiu TeMmnepaTypsl poc;




23. | Kucnopoi-aineMeHT u mpocroe VYcrHbiito
BelecTBo. [loyuenne poc;
KHCJIOpOJa U ero (puznyeckue
cBoiictBa. O30H

24. | XuMHr4ecKue CBOMCTBA U YcrHbiiio
MIPUMEHCHHE KUCIIOPO/Ia. poc;
Oxcuppl. Kpyrosopor
KHCJIOPO/ia B IPUPO/IE.

JIabopaToOpHBIi OIBIT
O3zHakoMJieHHe ¢ 00pa3amMmu
OKCHJIOB

25. | [Ipaktuueckas pabotaNe3 [TpakTuyeckas
[Tonydyenue kucnopoaa u pabora;
W3yYEHHE €ro CBOMCTB

26. | Bomopoa-aineMeHT u mpoctoe JaTunk YcTHbIO
BemiecTBo. [loyuenue TeMnepaTypbl poc;
BOJIOpO/JIa M €ro (pu3nyueckue
cBoiicTBa. JJabopaTopHbIil OIBIT
«B3anMoelicTBIE KUCIOT C
MeTaJTaMm»

27. | XNMHYECKHE CBOICTBA VYcTHbIl
Bojopoja. [Ipumenenue 0T1poc;
BOJOpOJA.

28. | [Ipaktuueckas padota Ne 4, [TpakTruyeckas
[Tonydyenue u cobupanue pabora;
BOJIOPO/JIa, U3YYEHUE €ro
CBOWCTB

29. | CocTaB KHCIIOT YcrHbii

oTIpocC;

30. | CocraB coneit YcrHbii

oTIpoc;

31. | KomnuecTBo BemectBa. MoJb. YcTHbIl
MoumnspHas macca OIIpOC;

32. | 3akoH ABoraapo. MosipHbIi YcrHbIi
00BEM ra3os oIpoc;

33. | Pemrenue 3a1a4u Ha B3aUMOCBSI3b YcTHBIN
KOJIMYECTBA BEIeCTBa, 00bEMa U Ompoc;

Macchbl ra3oB. PacuéTtslimno
XUMUYECKUMYPABHEHUSAM
peakuun




34. | PacuéThl N0 XUMUYECKUM VYerHblit
ypaBHeHUAM. [Ipumenenune 0IIpOC;
3aKoHa ABOTapo

35. | Boga. Merosl onpeneneHust JaTtymk YcrHbilio
cocTaBa BOJipl. DU3HUECKHUE U TemnepaTypbl, |Ipoc;
XUMHUYECKUE CBOMCTBA BOJIBL. Aatunk pH,

DaTYNK
3NeKTPOnpPOBOA,
HOCTHU

36. | [lonsaTre 06 OCHOBaHUAX U OaTtunk pH VYerneiio
WHJIIKAaTOpax poc;

37. | Bona kak pacTBOpUTEIIb. JaTtunk YcrHbiiio
PacTtBops1. PactBoprMOCTh Temnepartypbl poc;
BEIIIECTB B BOJIC.

38. | MaccoBas 107151 paCTBOPEHHOTO YcTHbBIN
BEII[ECTBA 0T1poc;

39. | [IpakTtuueckast pabota Ne 5. [TpakTryeckas
[IpuroToBieHue pacTBOPOB C pabora;
onpeaeeHHON KOHIIEHTpalen

40. | OxcHuasl VcTHBIN

0T1poc;

41. | OcHoBanus. JJabopaTtopHbIit JaTtunk pH, YcTHbIN
onbIT "[lonydeHnue u cBoMcTBa LATYMK OIIpoC;
HEPACTBOPUMBIX OCHOBAHMID» TemnepaTypb

42. | AMdoTepHBIE OKCUIBI U OdaTtunk pH VYceTHBIN
TUAPOKCHUJIBI, UX CBOWCTBA U oT1poc;
MOJTy4YeHHE

43. | Kucnotsl: cocras, daTtumk pH VYT
Kiaccudukanus, oTIpocC;
HOMEHKJIaTypa, pusndeckue
CBOMCTBa

44. | KucioTsl: XMMUYECKHUE Adatunk pH, YcTHbIN
CBOMCTBA, CIIOCOOBI OTYUYECHHUS. [ATYNK Ompoc;
JIabopaTopHBIi OMBIT Temneparypesl
"B3anmMoieficTBrE KUCIIOT C
Meramiamu”

45. | Comn Jatunk pH VYernblii

0I1poC;




46. | BeruncieHus 1o ypaBHEHUAM VYcTHbIM
XUMHUYECKON PEaKLUU OIIpOC;

47. | I'eneTnyeckas CBSI3b MEXKIY Ycrablii
KJIacCaMHU HEOPTraHMYeCKHX 0I1poc;
COCIMHEHU N

48. | IIpaktrueckas padota Ne 6. Natunk pH [TpakTrueckas
Pemrenue sxcnepruMeHTaIbHBIX pabora;
3aja4 1o teme «OCHOBHbIE
KJIaCChl HEOPraHUYECKUX
COEIMHEHU I

49. | [ToBTopenue TeMbl «OCHOBHBIE YcrHbii
KJIaCChl HEOPTraHUYECKUX 0T1poc;
COEIMHEHU I

50. | KortposbHas padota Ne2 o KonTtponsnas
TeMe «OCHOBHBIE KJIaCChI pabora;
HEOPraHUYECKUX COCTUHEHU»

51. | Knaccudukarnus XuMu4ecKux YcrHbIi
aneMeHToB. [lonsTue o rpynmax 0T1poc;
CXOJHBIX JIEMEHTOB.

52. | DneMeHTbl, KOTOpble 00pa3yroT YcrHbli
amdoTepHbIC OKCHIBI U OTpocC;
ruapokcubl. JlabopatopHsIii
onbIT «B3anMoeiicTBue
TUAPOKCUIA IUHKA C
pacTBOpaMu KUCIIOT U
enoven»

53. | [leproanueckuii 3aK0H U VcTHBIN
MepHOIUYecKasl cucTeMa oTIpocC;
XUMHUYECKUX JIEMEHTOB

54. | Crpoenue aromoB. CocTaB YcTHbil
aTOMHBIX siaep. M30TOmbI 0I1poc;

55. | CtpoeHue 31eKTPOHHBIX YcTHbIl
00oJ0uek aToMoB nepBbIX 20 0I1poc;
XUMUYECKUX HJIEMEHTOB
MEPUOANYECKON CUCTEMBI
. 1. MengeneeBa

56. | XapakrepucTHKa XUMHUYECKOTO YcTHbIN
3JIEeMEHTA MO MOJIOKEHUIO B 0Ipoc;

I1.C.




57. | 3HavueHue NePUOIUIECKOTO 1 VYerHblit
3akoHa. HayuHble nocTrXeHUs Ompoc;
. . MenneneeBa

58. | DIeKTPOOTPUILIATETHLHOCTD 1 VYerHbiit
ATOMOB XMMHUYECKUX DJIEMEHTOB OTIpoC;

59. | Xumudeckas CBsI3b M €€ BUIbI 1 YcTHBIN

OTIpOC;

60. | CTrenieHb OKUCIICHUS 1 YcrHbIH

OTIpOC;
61. | CtenieHb OKUCIICHUS 1 YcTHBIN
OTIpOC;

62. | OKUCIUTETHHO- 1 Vcrabii
BOCCTaHOBUTEILHBIE PEAKIIUU OTIpoC;
(OBP).

63. | CocraBiieHHe ypaBHEHUN 1 YcTHbil
OKHCITUTETHHO- OTIpOC;
BOCCTAHOBUTEJIbHBIX PEAKITUHN U
CXEM 3JIEKTPOHHOTO Oaylanca

64. | [loBTOpenue no Temam 1 VYcTHbIN
«ITeprnoanmyeckuii 3aK0H 1 OIIpoc;
MepHoIuIecKas cucTemMa
XUMHUYECKnX 3eMentoB (.M.

MenneneeBa. CtpoeHue
aTOMOB. XMMHUYECKasl CBS3b.
OKuCIUTENbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUN»

65. | Kontponbhas padota Ne3 o 1 KonrponbHas
teMaM «Ilepuoauueckuii 3aKoH pabora;
Y TIEpUOANYECKasi CUCTEMA
XUMUYECKUX 3neMeHToB [[. 1.

MenneneeBa. CTpoeHue
aTOMOB. XMMHUYECKasl CBS3b.
OKuCIUTENbHO-
BOCCTaHOBUTEJIbHBIC PEAKIIUN

66. | Pezepn 1 VYcTHbIi

0mpoc;

67. | Pezepn 1 VYcTHbIi

0mpoc;

68. | Pezepn 1 VYcTHbIi

Ompoc;
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YYEBHO-METOJNMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumusi. 8 knace/Pymsuruc I'.E., ®enpaman @.1°., AkunonepHoe obmiectBo «31aTenbeTBo
«IIpocsemenne»; Beenure cBOM BapuaHT:

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

[Tpumepnas paboyast mporpaMma OCHOBHOTO o01iero oopazoBanus Xumust (st 8-9 kimaccoB
00pa30BaTEIBbHBIX YUPEKIACHUI)

HOUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://uchi.ru/
http://fcior.edu.ru
http://school-collection.edu.ru
https://resh.edu.ru/

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
MNPOLHECCA YYEBHOE OBOPYJIOBAHHUE

Kommnerorep, MylIbTUMEANIHBIN TPOEKTOP, IPUHTED

OBOPYJIOBAHMUE JJIA ITPOBEJEHUA IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
NTEMOHCTPALIMN

XuMuyeckas nocya v npuoopbl, XMMUUYECKHE PEaKTUBBI, JATYUKU HU(GPOBOI TabopaTopuu


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