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1. MMosicHUTEJBLHAA 3AMUCKA

[Iporpamma mo XuMuUM Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHHS COCTaBJIeHA HAa OCHOBE TPEeOOBaHUU K pe3yibTaTam
OCBOECHHSI OCHOBHOM 00pa3oBaTeILHON MpOorpaMMbl OCHOBHOTO oOImIero ooOpaszoBanus, mnpencraBieHHbix B PI'OC 00O,a
TaKXke Ha OCHOBE (pefepalibHON padoyell MporpaMMbl BOCIUTAHUS M C YUETOM KOHIIEMIIMK MPENoiaBaHus y4eOHOTO MpeaMeTa
«Xumus» B o0pazoBaTeIbHbIX opranuzamusax Poccuiickoit denepaiuu.

[Iporpamma 1o xumuu pazpadboTaHa C IeIbI0 OKa3aHUs METOAUYECKON TOMOIIM YYUTEIO B CO3/JaHUU pabodeil MporpaMmbl
o y4eOHOMY MPEIMETY.

[Iporpamma no xumuu Ja€T MpeACTaBICHUE O MENIX, OOIIeH cTpaTeru 00y4YeHUs, BOCIUTAHUS M PA3BUTHS 00YyUYaOIIUXCS
CpencTBaMH yueOHOTO TIPEeIMETa, YCTaHABIUBACT 005M3aTeILHOE IPEIMETHOE COIepKAHUE, TTPETyCMaTPUBACTPACIIPEICIICHUE €TO
0 KJIaccaM U CTPYKTYpPUPOBAHUE MO pa3feiaM U TeMaM MPOTPAMMBIIIO XUMUU, ONPEIEISIET KOJIMYECTBEHHBIE U KAYECTBCHHbBIC
XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHIYEMYI TOCJIEAOBATEIIbHOCTh M3YUYECHUSI XUMHUHU C YYETOM MEKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTUKM Y4e€OHOIro TIpoIlecca, BO3PACTHBIX OCOOEHHOCTEH OOydYalolUXCs, OMpeaeisieT
BO3MOXHOCTH TIpeAMeTa JUJIsl peau3alii TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTEeIbHOW MPOTpaMMbl Ha
YpPOBHE OCHOBHOrO o00miero oOpa3oBaHMs, a Takxke TpeOOBaHUN K pe3ysibTaraM OO0ydeHHWsS XUMUU Ha YPOBHE Iienen
M3Y4YEHUsI TIPEeIMETa M OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIHHOU ACATEIHHOCTA OOYYAIOMIETOCS 1O OCBOCHHIO YUEOHOTO
COAEPKAHUS.

3HaHWE XUMHHM CIY>XUT OCHOBOM Uil (OPMUPOBAHUS MHPOBO33PEHHUS OOy4YarolIerocsi, €ro MpeJIcTaBiIeHUNd o
MaTepUaIbHOM €JIMHCTBE MHUPA, BAXHYIO POJb UrparoT (OpMHpyeMble XHUMHEH TMPEICTaBICHUS O B3aHMMOIPEBPAIICHUSIX
SHEPTUUU 00 IBOJIOIUHU BEIIECTB B MPUPOJIE, O MYTAX PEHICHUS rI00aIbHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHS UYEJIOBEYECTBA
— CBIPBEBOHM, DSHEPreTHUYECKOW, MHINEBON U SKOJOTUYECKON O€30MacHOCTH, MPOOIEM 3IPaBOOXPAHCHHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET peajM3aliil BO3MOXKHOCTEH JUIsl camMopa3BUTHSL UM (OPMHUPOBAHUS KyJIbTYpPhl JIMYHOCTH, €€ 0Omend u
(YyHKITMOHATBLHON IPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUPOBAHKME MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YyYarolIMXCsi, HABBIKOB UX CaMOCTOSITEIIbHON
y4eOHOM NesATENbHOCTH, SKCIIEPUMEHTANBHBIX U HCCIEJOBATENIbCKUX  YMEHHMM,  HEOOXOJMMBIX  KaKB IIOBCEIHEBHOMU
KU3HU, TaK U B MPO(HECCHOHANTBHON JeATEILHOCTH;

3HAKOMHT CO CIEeNU(PUKON HAYIHOTO MBIIUICHHUS, 3aKJIaIbIBAET OCHOBHI IIEJIOCTHOTO B3TJIsIa HA  €IUHCTBO TPHUPOABI H



YeNoBeKa, SBISCTCS OTBETCTBEHHBIM H3TAaroOMB ()OPMHUPOBAHUN €CTECTBEHHOHAYYHOW rPaMOTHOCTH O0YYarOIINXCS;
crocoOcTByeT (HOPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAyYHBIM 3HAHWSAM, K MPUPOAE, K HYETOBEKY,
BHOCHT CBOH BKJIaJI B 9KOJIOTHUECKOE 00pa30BaHNe 00yJarOIINXCs.

Jlanuble HampaBlieHHusT B OOY4YEHHMM XHMHHM OOECTICUMBAIOTCA CIENU(UKON cojepkaHus y4eOHOTro MpeaMeTa, KOTOPbIi
SBJISIETCS TIEIATOTUYECKH aITalTUPOBAaHHBIMOTPaKEHUEM 0a30BOM HAYKH XMMHUH HA OMPECIEHHOM 3Tare e€ pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IIEro oO0pa30BaHHS OPHEHTHUPOBAH HA OCBOCHUE OOYYAIOIIMMHUCS CHCTEMbI
MePBOHAYAIBHBIX MOHATUN XUMHH, OCHOB HEOPTAHUYECKON XUMHUHU U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IOHATUNA OpPraHU4IeCKOU
XAMHH.

CTpykTypa CoOJep)KaHUsI MPOrpaMMbl TIO XUMHH C(HOPMHPOBaHA Ha OCHOBE CHCTEMHOTO MOJXOAa K €€ HW3YUYCHHIO.
ConepxaHue CKJIAJbIBACTCSI U3 CUCTEMBI MOHATHI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBbI MOHATUH O XUMHUYECKOU
peakiuu. O0e 3TH CHCTEMbI CTPYKTYpHO OpPraHM30BaHbl MO MPHUHIMITY IOCJIEJOBATEIBLHOIO Pa3BUTHs 3HAHUN HA OCHOBE
TEOPETUUYECKUX MPECTaBICHUN Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOT'O YYEHUs KaK OCHOBBI BCETO ecTecTBO3Hanus; [lepnoanueckoro 3axona /.M. Menneneesa

KaK OCHOBHOT'O 3aKOHA XMMHH;YUCHHS O CTPOCHUH aTOMa U XUMHYECKOH CBSI3H;

IpeCTaBICHUN 00 3JIEKTPOTUTHUECKOM TUCCOLMAlMU BEIIECTB B paCTBOPAX.

TeopeTnueckne 3HaHWS PACCMATPHUBAIOTCS HA OCHOBE SMITMPHUYECKH TOJTYYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS
MOCJIEZIOBATEIBHO OT OJHOTO YPOBHS K JAPYrOMY, BBIIOJHSSA (PYHKIMHU OOBSICHEHHS] M IPOrHO3UPOBAHMS CBOMCTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TIOJTyYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHue NporpaMMmbl IO XMMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUSO XUMUYECKON COCTABJISAIONIEH HAYyYHOM
KApTUHBI MHpa B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOIO OTHOIICHHS K HAYYHOMY 3HAHMIO U METOAAaM IO3HAHUS B HayKe.
N3yueHne XuMUM MPOUCXOAUT C MPHUBJICUECHHEM 3HAHUWA U3 paHee M3YUYEHHBIX Y4€OHBIX NpeaAMeToB: «OKpYXKaIoUA MUPY,
«buonorus. 5—7 knacce» n «Pu3nKa. 7 Ki1acey.

[Ipy n3ydyeHMM XMMHMHM HPOUCXOAUT (HOPMHUPOBAHHE 3HAHHWN OCHOB XUMHUYECKOW HAyKHM Kak OO0JIAaCTH COBPEMEHHOIO
€CTECTBO3HAHMUS, TPAKTUYECKOMN JIEATEIbHOCTH YEJIOBEKa U KaK OJIHOIO M3 KOMIIOHEHTOB MHPOBOM KYyJIbTYpbl. 3agada y4eOHOro
npeaMeTa COCTOUT B (POPMHUPOBAHUM CUCTEMBlI XUMUUECKUX 3HAHUN — BaKHEHIINX (DAKTOB, MOHATHM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JTOCTYMHBIX OOOONIEHHII MHPOBO33PEHUECKOr0 XapaKTepa, S3blKa HAyKW, B MPUOOIIEHWH K HAyYHBIM METOAaM
NO3HAHUS MpPU M3YYEHUU BELIECTB W XUMHYECKHX peakuud, B (POPMUPOBAHUU U PA3BUTHHM IMO3HABATEIBHBIX YMEHUMN
U UX TNPUMEHEHUU B Y4eOHO-IIO3HABATEIbHOM M y4eOHO-UCCIEI0BATEIbCKON AEATENbHOCTH, OCBOCHUH IMpPaBUil 0€30MacHOIr0



oOpallleHHs C BeleCTBaMU B MMOBCEAHEBHOM KU3HHU.

[Ipu n3ydeHnn XUMHUHM Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHMs BaKHOE 3HAYCHUE MPUOOPENTH TaKHUE 11T, KaK:

dbopmMupoBaHue WHTEJJIEKTYAJIBHO pa3BUTOMN JUYHOCTH, TOTOBOMK caMOOOpa30BaHUIO, COTPYIHUYECTRY,
CaMOCTOATEILHOMY TIPUHSITHIO PEIICHUN,CTIOCOOHON afanTUPOBATHCS K OBICTPO MEHSIOITUMCS YCIOBHSIM KU3HU;

HaIMpaBJICHHOCTh OOY4YEHUS Ha CHCTEeMAaTHYEeCKOE TMPUOOIIEHHE O0YyYaroUuXcs K CaMOCTOSTENbHON MO3HaBAaTEIbHON
NeSTENHPHOCTH, HAYYHBIM METOaM MO3HaHUs, ((OPMHUPYIONTAM MOTHUBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMHH;

oOecrieueHrue YCIOBHUHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYyYalOUMMHUCS ONBITa Pa3HOOOpa3HON JIeSITENbHOCTH,
MO3HAHUS W CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), HMMEIONIMX YHHMBEPCAJIbHOE 3HAUCHUE IS
Pa3JIMYHBIX BUJOBIESITEIBHOCTH;

dbopmupoBanue oOmield (YHKIIMOHAIBHON W €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, B TOM YHUCJIE YMEHUU OOBSCHSTH U
OLICHHUBATH SIBJICHUSI OKPYXKAIOLIEr0 MUPA, UCIIOJb3YysI 3HAHUS U OIBIT, [OJIYYCHHBIE NIPU U3YUYECHUU XUMUHU, IPUMEHATh UX IpU
pelieHruy mpoosieM B MTOBCETHEBHOM KU3HU U TPYJOBOM JEATEIBHOCTH;

dbopMupoBanre y OOydYaOIMXCA TYMAaHUCTUYECKUX OTHOIICHWN, TOHMMAHHS IIEHHOCTH XUMHUYECKUX 3HAHUU IS
BBIPAOOTKU HKOJOTUUYECKHU II€JIeCOO00Pa3HOr0 TMOBEICHHUS B OBITY M TPYAOBOM JEATENBHOCTU B IEJSIX COXPAHEHUS CBOETO
3J10pOBbS U OKPY>KAIOILIEH MPUPOJHON CPEIbL;

pa3BUTHE MOTHUBAIMM K  OOY4Y€HHIO, CIOCOOHOCTEH K  CaMOKOHTPOJIOU CAMOBOCIUTAHUIO HA OCHOBE YCBOCHHUS
00IIEeYeIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH KOCO3HAHHOMY BBIOOPY PO U HAMIPABICHHOCTH JaIbHEHIIIEro 00ydYeHus.

OO1ee YMCIIO YacoB, PEKOMEHIOBAaHHBIX IS M3ydeHUs XxuMuH, — 68 gacom:, 9 kimacce — 68 wyacoB (2 yaca B HeaEIN0).
Jlist kjacca nmpeaycMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOE MOXKET ObITh MCIOJIb30BAHO YYACTHUKAMU 00pa30BaTEIbHOIO
mpoiiecca B mensx (opMUPOBaHUSI BAPUATUBHOM COCTABIIAIONICH COJIEpKaHUS KOHKPETHOW pabodueit mporpammbl. [Ipu sTom
oOs3aTenbHas (MHBApUAHTHAs) 4acTh COJEpXaHUs MpeAMeTa, YCTAaHOBJICHHas NMpPUMEpPHOM pabdodeil mporpammoil, U Bpems,
OTBOJMMOE Ha €€ U3y4eHHe, JOHKHbBI ObIThbCOXPAHEHBI MTOJTHOCTHIO.

2. Ilnanupyemble pe3yJbTaT OCBOEHHUsSI Y4eOHOr0 mpeaMera

JIMYHOCTHBIE PE3YJIBTATDBI



JIM4HOCTHBIC PE3YyJbTaTbl OCBOCHUA IIPOrpaMMbl OCHOBHOI'O O6H_[€FO O6pa30BaHI/I$I JOCTUI'aIOTCA B XOI€ O6y‘lCHI/I$I XUMHHU B
CANHCTBC yqe6H017I 1 BOCHHUTATEIbHOM ACATCIbHOCTH B COOTBCTCTBUHU C TPAIUIIHMOHHBIMHA pOCCHﬁCKHMH COLMMOKYJIbTYPHBIMH H
AYXOBHO-HPABCTBCHHBIMU LCHHOCTAMU, ITPUHATBIMHA B O6H.I€CTBG InpaBUJIaM1 U HOPMaMUIIOBCACHUA U CHOCO6CTBYIOT mponeccam
CaMOIIO3HaHM:A, CAMOPAa3BUTHA U COI_II/IaJ'H/IBaI_[I/II/IO6y‘-IaIOIlII/IXC$I.

JIM4HOCTHBIC PE3YIBbTAThI OTPAKAIOT T'OTOBHOCTDH 06yqa1011mxc;1 PYKOBOIACTBOBATLCA CHUCTEMOM ITO3UTUBHBIX INCHHOCTHBIX
OpI/ICHTaI_II/Iﬁ N paCIMpCHUC OIIbITa ACATCIbHOCTH Ha ee OCHOBE€, B TOM 4YHCJIC B 4aCTHU:

1) maTpUOTHYECKOTO BOCITUTAHNS

IIEHHOCTHOTO OTHOIICHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUICCKOMY WHAYYHOMY HACIICIUIO, TOHUMAHUS 3HAYCHUS
XUMHYECKOM HAyKH B >KU3HH COBPEMEHHOTO OOIIECTBA, CMOCOOHOCTU BIAAETh JIOCTOBEPHOW HWHMOPMAIMEN O TepenoBbIX
JTOCTIKCHUSIX M OTKPBITUSX MHPOBOH M OTCUYECTBCHHOW XHMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHMSAX 00 YCTPOHCTBE
MUpa 1 O0IIECTBA;

2) rPakIaHCKOT0 BOCTIMTAHUA:

MPEJCTABICHUS O COUMAIBHBIX HOPMAaX W MPAaBHIAX MEXIMYHOCTHBIX OTHOLICHHU B KOJUIEKTUBE, KOMMYHHUKATHUBHOU
KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, Y4eOHO-HCCIIeIOBATENbCKOM, TBOPUYECKOM W JAPYTUX BHUAAX JACSTEIbHOCTH,
TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM JEATENIbHOCTH MPHU BBIMOJHEHUH YYEOHBIX, MO3HABATENBHBIX 3a/a4, BBHIMOJHEHUU
XUMHUYECKUX SKCIEPUMEHTOB, CO3/IaHUM YYEOHBIX IPOEKTOB, CTPEMJICHUSI K B3aUMOIMOHUMAHHUIO U B3aHMMOIIOMOIIM B MPOIECCE
ATOMN y4eOHOU eI TeTbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE MOBEJEHNUE U TTOCTYNKHA CBOMX TOBAPUILEH C MTO3UIIMU HPABCTBEHHBIX
Y MPABOBBIX HOPM C YUYETOM OCO3HAHUS MMOCIIEICTBUMN TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'0 MO3HAHHUS:

MHPOBO33PEHUYECKHUE TMPEACTABICHUS O BEIIECTBE WU XUMHYECKOM PpEaKIMUh, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU M COCTABJISIOIIME OCHOBY JJISl TIOHMMAaHUs CYIIHOCTH HAyYHOW KapTHUHBI MUpPA, MPEJCTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS NPUPOABI, B3aHUMOCBA34X YEJOBEKa C IMPUPOJHOW CPEAOM, O POJM XMMHHU B IO3HAHUM STHUX
3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAMPABICHHBIE HAa TOJYYCHHE HOBBIX 3HAHWM IO XWMHUH, HEOOXOIUMBIE ISl OOBSICHEHUS
HaO0JII0/1aeMBIX TMPOIECCOB M SBJICHUM, TTO3HABATEILHON, MHOOPMAIIMOHHOW W YHUTATEILCKOW KYJIBTYpPHI, B TOM YHCJIC HAaBBIKOB
CaMOCTOSITCIILHOM

paboThl C Y4YeOHBIMHU TEKCTaMH, CIPABOYHON JIUTEPATypOM, JOCTYIMHBIMH TEXHHYECKUMHU CPEICTBAaMU HWHQPOPMAITMOHHBIX
TEXHOJIOTHH;



UHTEpEeC K OOYYEHHMIO M TMO3HAHUIO, JIO003HATEIbHOCTh, TOTOBHOCTh M CHOCOOHOCTh K CaMOOOpa30BaHUIO, MPOEKTHOM U
HCCIIEIOBATENbCKOM JAESITEeIbHOCTH, K 0OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS 00yUYEeHHsI B JaTbHEUIIEM;

4) dpopMupoBaHHSs KYJIbTYPbI 3I0POBbSI:

OCO3HAHHE LIEHHOCTH >KU3HU, OTBETCTBEHHOT'O OTHOILIECHHS K CBOEMY 3/I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 *KU3HW,
OCO3HaHHWE MOCIJIECTBUNA U HEMPUSITHE BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS alIKOTOMs, HAPKOTHUKOB, KYpeHHs), HEOOXO0AMMOCTH
COOJIFOICHUS TIPaBWJI O€30MAaCHOCTH MpU OOpalleHUU C XMUMHUYECKHMMH BEIECTBaAaMU B OBITY U peabHOMN KU3HU;

5) TPya0BOr0 BOCIUTAHMS

MHTEpEC K MPAKTUYECKOMY M3YUYeHHUI0 podeccrii u Tpyaa pa3auvHoOro poja, yBaXeHUe K TPYy U pe3yibTaTaM TPyI0BOMH
JESTEILHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHHWM MO XMUMHH, OCO3HAHHBIN BHIOOP WHIWBHUIYaTbHOU
TPAEKTOPUU MPOJIOJKEHUSI 00pa30BaHUS ¢ YUETOM JTUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIIECTBEHHBIX HHTEPECOB
M TMOTpeOHOCTEH, ycHemHoW mpodecCuOHAaTbHON JEATEIBbHOCTH ¢ Pa3BUTHUS HEOOXOAMMBIX yMEHUH, TOTOBHOCTH
aJanTUPOBATHCS B MPO(ECCUOHATBHON CpPEIE;

6) 3K0JIOrN4eCcKOro BOCIIMTAHUS :

HKOJIOTMUYECKU 1I€JIECO00PAa3HOE OTHOIIEHUWE K MNPHUPOJAE KaK HCTOYHHUKY KM3HM Ha 3eMjie, OCHOBE €€ CYyIEeCTBOBaHMUS,
MNOHMMaHUE UEHHOCTH 370pOBOro M 0e30macHOro odpa3a *U3HHU, OTBETCTBEHHOE OTHOLIEHUE K COOCTBEHHOMY (PU3MUYECKOMY H
ICUXUYECKOMY 3[I0pPOBBIO, OCO3HAHUE LIEHHOCTH COOJIIOJEHUS MpaBui 0€30MacHOro IMOBENEHUsS MpH padoTe C BEIIeCTBAMH, a
TaKX€E B CUTYaIUAX, YTPOKAIOIIUX 30POBbI0 MKU3HHU JIFOJEH;

CHIOCOOHOCTM INPUMEHSTh 3HAHWA, IOJy4yaeMble  IpPU  HU3YYEHUM  XUMHH, IS PEIICHUs 3ajad, CBSI3aHHBIX C
OKpY’Karolel MpUpPOJHON CpPeoi, JJid MOBBILIEHUS YPOBHSA 3KOJOIMYECKOW KyJIbTYPhI, OCO3HAHMS IJIOOAIBHOTO XapakTepa
HKOJIOTUYECKUX TMpoOJeM U NyTed HUX pelleHHs] IMOCPEICTBOM METOJO0B XHUMHUH, 3KOJOTMYECKOTO MBbIIUICHUS, YMEHUs
PYKOBOJCTBOBAThCA UM B IIO3HABATEIbHOM, KOMMYHMKATUBHOM M COLMATIbHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B COCTaBe METaNpeIMETHBIX pe3yJIbTaTOB BBIJIEIISIOT 3HaYUMBbIE 11 (POPMHUPOBAHUS MHUPOBO33PECHHUS
oOlIeHayYHbIEe MOHATUS (3aKOH, TEOPHs, MPHUHIIMI, TUIOTe3a, (PakKT, CUCTEMA, MPOLECC, SKCHEPUMEHT U JPYroe.), KOTOpble
HCIOJIb3YIOTCSIB €CTECTBEHHO-HAYYHBIX YUEOHBIX MIPEMETax U MO3BOJISIIOT HA OCHOBE 3HAHUM U3 3TUX IMPEIMETOB (POPMHUPOBATH
NpEICTaBICHUE O IIeJIOCTHOM HAy4yHOW KapTMHE MUpa, U YHHUBEpcajbHble y4deOHbIE JCHCTBUS (ITO3HABATENbHbIE,



KOMMYHHKAaTHBHBIC,

pEryJIsITUBHBIE), KOTOpBIE 00€eCreunBaoT (dbopmMupoBaHue TOTOBHOCTH K CaMOCTOSITEIbHOMY INIAHUPOBAHUIO U
OCYIIECTBIICHUIO YU€OHO! AESITENbHOCTH.

ITo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeCTBHS
ba3oBbie JJoruueckue 1eMcCTBUA:

YMEHHUS UCIIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS ITPY OCBOCHWUH 3HAHUM: PACKPBIBATH CMBICI XUMUYECKUX MOHATUI
(BBIACIISITH UX XapaKTEepHbIE MPU3HAKK, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTMMHU TOHATHSIMHU), HCIOJb30BaTh TOHITHS JJIs
00BSICHEHUSI OTJICIbHBIX (DAKTOB U SBJICHUMN, BRIOUpPATh OCHOBAHHWS W KPUTEPHH LIS KIACCH(PHUKAIIMN XUMHUUYSCKUX BEIICCTB U
XUMHUUYECKUX PEaKIHMi, YCTaHABIWBATh NMPUUMHHO-CIICJACTBEHHBIC CBS3M MEXIYy OOBEKTAMU HM3YUYCHHUS, CTPOUTH JIOTHYECCKHUE
paccyxaeHus (MHIYKTUBHbIC, IEAYKTUBHbBIC, 10 aHAJIOTMH ), JIeJIaTh BHIBOJIbI U 3aKIIIOUCHUS;

yMEHHE MPUMEHSATh B IPOIECCe TMO3HAHWS MOHATHUA (NPEAMETHBIE M METallpeIMETHBIE), CHMBOJUYECKHE (3HAKOBBIC)
MOJICIM, HCIOJb3yeMble B XHMHUHU, MPeoOpa3oBbIBaTh IIUPOKO MPUMEHSEMbIE B XHUMHHU MOJICIbHbIE TPEICTABICHUS —
XUMHAYECKUH 3HAK (CMMBOJ 2JIEMEHTA), XMMUYecKas (opMyrna M ypaBHCHHE XMMHUYECKOM pEaKIuu — IPH PEIICHUH y4eOHO-
MO3HABATEIbHBIX 337a4, C YUYETOM 3THUX MOJEIBHBIX MPEJICTABICHUIN BBISBIIATh U XaPAKTEPU30BATH CYHIECTBEHHBIE MPU3HAKU
M3y4aeMbIX OOBCKTOB — XHMHUUYCCKHUX BCIICCTB M XMMHYCCKHX PEaKIUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPHYMHHO-
CJIEJICTBEHHBIC CBA3U U MIPOTUBOPEUHUS B U3yUaEMBbIX ITpOIIECcCax U SIBICHUSX.

ba3oBbIe ucciiegoBaTeIbCKHE 1eCTBHUA:

YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUA, a4 TAK)KE€ B KAa4€CTBE OCHOBBI IS
(dbopMHUpPOBaHUSI TUTIOTE3HI IO TTPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYKIICHHIA,

NPUOOPETEHHE OMBITA MO TUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEICHHUIO YYEHUUECKUX IKCIIEPUMEHTOB, YMEHHUE HAOII01aTh
3a XOJIOM IPOIIECcca, CaMOCTOSATEIBLHO IPOTHO3UPOBATh €0 Pe3yybTaT, GOpMyIUPOBATH 00OOIIEHUSI U BBIBOJIBI IO pe3yJibTaTam
MPOBEIEHHOTO ONBITA, UCCIASAOBAHMUS, COCTABIIATH OTUYET O IIPOJICTIaHHON padoTe.

Pa6ora ¢ undopmanmueii:

yMEHUE BBIOMpPATh, AHAIM3UPOBATH U HMHTEPIPETUPOBATH HH(POPMALIMIO PA3IMYHBIX BUJIOB W (OpPM MpeacTaBiIeHUS,
MOJIy4aeMyl M3 pPa3HbIX MCTOYHUKOB (HAy4yHO- MOMYJISIpHAs JIUTepaTypa XUMHUYECKOTO COJIEp>KaHUsl, CIIPAaBOYHBIE MOCOOuS,
pecypchl UHTEpHETa), KpUTHYECKU OIICHUBATH MTPOTUBOPEUYMBYIO U HEJIOCTOBEPHYIO MH(OpMAITHIO;

YMEHHUE TPUMEHSITh pa3iuyHble METOJbl M 3alpoChl MPHU IMOUCKE U 0TOOpe MHGOPMAIMU U COOTBETCTBYIOUIUX JTaHHBIX,



HCO6XOI[I/IMBIX JJIA BBITTIOJIHCHUA yqe6H51x H ITO3HABAaTCIbHBIX 3aJa4 OHpCI[eJ'IéHHOFO THIIA, HpI/IO6pCTeHI/IC oIpITa B oOJlacTh
HCIIOJIB30BaHU I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaTI/IBHLIX TGXHOJIOI"Hﬁ, OBJIAJICHUC

KyJbTYpOM aKTHUBHOTO HCIIOJB30BAHUSI PA3TMYHBIX MOMCKOBBIX CHUCTEM, CaMOCTOSTENIbHO BBIOMpATh ONTUMAJIbHYIO (QopMy
npeICTaBICHUs] HHPOpMAIMK U WLIIOCTPUPOBATh pellaeMble 3aJJaul HECIOXKHBIMU CXeMaMHU, TuarpaMMaMu, ApyrumMu popMaMu
rpaduKuu UX KOMOWHAITUSMU;

YMEHHUE HCIOJIb30BaTh M aHAJIM3UPOBATh B Ipollecce YYEOHOW M HUCCIEeNOBATENbCKOU JIEATeIbHOCTH WH(OpPMAILUIO O
BJIMSIHUMY TTPOMBILIJIEHHOCTH, CEJIbCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH IPUPOJHOM CPEIBI.

KoMmMmyHuKkaTHBHBIE YHMBEpPCAJbHbIe Y4eOHbIE AelCTBUS:

yMEHHE 3a/1aBaTh BOMPOCHI (B X0/ auajiora U (Win) JUCKYCCUM) TIO CYIIECTBY 00CYKIaeMou TeMbI, (popMyIupoBaTh CBOU
MPEJIOKEHHS] OTHOCUTEHHO BBITIOJIHEHUSI TIPEJIJIOKEHHOM 33/1a4H;

IpUOOPETEHNE ONBbITa TPE3EHTAIMU PE3yJIbTATOB BBIMOTHEHUS XUMHUYECKOTO IKCIIEPUMEHTa (J1aOOpaTOPHOTO OIIbITA,
1a00paTopHOI pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, yU€OHOIO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU MMO3HABATEIBHONU U MCCIIEIOBATEIBCKON JEATEIBHOCTU MPU PEIICHUU
BO3HHUKAIOIIUX MPOOJIEM Ha OCHOBE Y4ETa OOIIMX MHTEPECOB W COTJIaCOBaHMS MO3MIUiN (0OCYKIACHUSA, OOMEH MHEHHUSIMH,
«MO3TOBBIE TITYPMBD», KOOPJIWHAIIMS COBMECTHBIX JIEHCTBHUM, ONMpENeTICHHE KPUTEPHEB IO OICHKE Ka4eCTBA BBITTOJIHCHHOU
paboThI U APYTHE);

PerynsiTuBHbIC yHHBEpPCAJIbHbIe y4eOHbIC NCCTBHS:

YMEHHE CAaMOCTOSITEIIBHO ONPENEHATh LEIU JEITEIbHOCTH, IUIAHUPOBATh, OCYILECTBIATh, KOHTPOJUPOBATH U MPHU
HEOOXOJUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTb, BbIOMpaTh HauOosee 3((eKTHBHBIE CIIOCOOBI pEIIeHUs] YYEOHBIX U
ITIO3HABATENBHBIX 337a4, CaMOCTOSITEIbHO COCTAaBJIATH WM KOPPEKTUPOBATh NPEJIOKEHHBIM AJITOPUTM JIEUCTBUM TIpHU
BBIMOJIHEHUH 3a/laHuil ¢ YYETOM IOJIy4E€HHUs HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKUMsIX, OLIEHHWBATH
COOTBETCTBUE ITOJYYEHHOTO PE3yJIbTaTa 3asBJICHHON LIEJIM, YMEHHE UCIIOIb30BaTh U AHAIM3UPOBATH KOHTEKCTHI, IIPEAJIaracMble
B YCJIOBUH 3aJJaHUM.

NPEAMETHBIE PE3YJIBTATBI

B cocrase MMPpECAMCTHBIX PE3YJIbTATOB IO OCBOCHHIO 00513aTEJILHOTO COACPKaHHUsA, YCTAHOBJIICHHOT'O JJAaHHOM (I)C)ICp&J'IBHOfI



pabouell NporpaMMoM, BBIJIEISIOT: OCBOEHHBbIE OOyYalOUIMMHUCA HAy4yHble 3HAHUA, YMEHHS U CIOCOOBbl  JIEUCTBUA,
cnenuduueckue s TpeIMETHON 001acTi «XUMUs», BUJBI JESTEIBHOCTU MO MOJYYEHUIO HOBOT'O 3HAHUS, €70 HHTEPIPETALIUH,
npeoOpa30BaHUIO U PUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaLHSIX.

K koHiy oOyuenus B 9 kjiacce mpeaMeTHBIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpakaTh C(HOPMHPOBAHHOCTH Y
OoOyJaromMXxcsi yMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MTOHATUN: XMMUYECKUI 3JIEMEHT, aTOM,MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE
BEILIECTBO, CJIOXKHOE BELIECTBO, BAJEHTHOCTh, JJIEKTPOOTPHULIATEIBHOCTh, CTEHNEHb OKHUCIEHUS, XHUMHUYECKas peaklus,
XUMHYECKas CBS3b, TEIJIOBOM A(G(GEKT peakuuu, MOJb, MOJSPHBIM 00BEM, pPacTBOP, SIEKTPOIHUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAs JUCCOLMAlMs, pPEaKUUd HMOHHOrO OOMEHa, KaTalu3aTop, XUMHUYECKOE pPaBHOBECHE, OOpaTUMbIE H
HEOOpaTUMbIE  pPEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIMH, OKHUCIUTENIb, BOCCTAHOBHUTENb, OKHCJICHHE W
BOCCTAHOBJICHHE, AJUIOTPOIHUs, aMPOTEPHOCTh, XUMUYECKasl CBsI3b (KOBAJIEHTHAs, NOHHAsI, METAJJIMUECKasl), KpUCTAJUINYECKas
pelIETKa, KOPpPO3Us METAJUIOB, CIUIABbI, CKOPOCTh XMMHUYECKOM pEakUuH, MNpeAcibHO aonyctumas KoHueHrtpauusa [IJIK
BEILIECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHMYECKUX IMOHATUNA W MPUMEHSATHITU MOHATHS MPU ONMCAHWUU BEIIECTB M MX
IIPEBPAILECHN;

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJIs COCTaBiIeHUs (hOPMYJI BEUIECTB U YPAaBHEHUIN XUMHUECKUX PEaKIUi;

ONpPEACNISATh BAaJEHTHOCTh M  CTENEHb OKHUCJIEHUA XHUMHYECKHUX DJIEMEHTOBB COEOUHEHHUSX PAa3IM4YHOrO COCTaBa,
MPUHAJJIEKHOCTD BEILIECTB K ONPEACIEHHOMYKIIACCY COSUHEHUH 10 (popMysiaM, BUJ XUMUYECKON CBA3H (KOBaJEHTHAsl, HOHHAs,
METaJITTNYecKas) B HEOPraHUYECKUX COSAMHEHUSX, 3apsA/] HOHA M0 XUMHUUYECKOHN popMyie, XapaKTep Cpelibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COEIMHEHUM, TUIl KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbicn Ilepuoguueckoro 3akoHa /.M. MenneneeBa M JE€MOHCTpUpPOBATh €ro MOHUMAHUE: OINUCHIBATH U
XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoguueckoil cucTeMbl XMMHYECKHUX JJIEMEHTOB: pa3inyaTh IMOHATUS «IJIaBHAs
noarpynna (A-rpynna)» u «mnobounas noarpynna (b-rpynma)», mansie u 00sbIIMe

nepuoabl, COOTHOCHUTDH 0603H3‘ICHI/IH, KOTOpPBLIC HUMCIOTCA B HCpHOI{H‘ICCKOﬁ Ta6J'II/II_I€, C YHCJIOBBIMHU XapaKTCPHUCTHKaMU
CTpOCHHUA aTOMOB XHMMHUYCCKHX 3J3JICMCHTOB (COCTaB U 3apgaa Aaapa, o6111ee YUCJIO JJICKTPOHOB M pPaCIpPCACICHHUC HX IIO0
QJICKTPOHHBIM CHOHM), OOBSICHATH O6IJ_II/IC 3aKOHOMCPHOCTHU B HM3MCHCHUH CBOMCTB DJIEMEHTOB U HUX COGHHHCHHﬁB npeaciax
MaJIbIX IICPHUOJ0B U I'NIABHBIX IMOATPYIIII C y‘-IéTOM CTPOCHHUA UX aTOMOB;

KJ'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYECCKHEC 3JICMCHTHI, HCOPraHN4CcCKUc BCIICCTBA, XUMHUUCCKUC PCaKINN (HO qucily "



COCTaBy YYaCTBYIONIUX B PEAKIMH BEIICCTB,IO TEIIOBOMY 3P (HEKTY, 0 N3MEHEHHIO CTETICHEH OKUCIICHUS XUMHUICCKUX
AJIEMEHTOB);XapaKTEPU30BaTh (OMKMCHIBATh) OOIIHE B CHIEIU(PUIECKHEe XUMHUIECKHE CBOMCTBA IMPOCTHIX U CIOKHBIX BEIIECTB,
MOATBEPIK/Asl OMMCAaHUE MPUMEPaMU MOJICKYJISIPHBIX U

MOHHBIX YPaBHCHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKITUI;

COCTaBJISITh YPABHEHUS DJIEKTPOJIUTHUYECCKOW TUCCOUMALNN KUCIIOT, IEI0OYEH U COJIEN, TTIOJIHBIE U COKPAIIEHHBIE YPABHEHUS
peakiuii HOHHOTO OOMEHa, YPaBHEHHs PEAKIUH, TTOITBEPKAAIOIINX CYIICCTBOBAHNE TCHETHIYECKON CBSI3M MEXK]y BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;

PacCKphIBaTh CYIIHOCTh OKHCIHUTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIW MOCPEICTBOM COCTABICHUS DJIEKTPOHHOTO OajaHca
ATHUX PEaAKIIUM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOKHOCTUIIPOTEKAHUS XUMUYECKUX TTpEBpaIeHnui
B Pa3JINYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJII0 XUMHUYECKOTO AJIEMEHTA I10
(dbopMyJie COeTMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOANTH PACUETHI 10 YPABHCHHIO XUMHUECKOW PEaKIIHH,

coOyroaTh IpaBWJIa IIOJB30BAaHUS XHMHYECKOM ITOCYAOM M JIa0OpaTOPHBIM OOOpYJOBAaHHEM, a TaKXe IpaBuUiIa
oOpalieHusi ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIUSMH TIO0 BBIMOJHEHHUIO JIAOOPATOPHBIX XMMHYECKUX OITBITOB ITO
MOJIYYCHUION COOMPAHUIO Ta3000Pa3HBIX BEIIECTB (aMMHUAaKa U YTIICKHUCIIOTO Ta3a);

IIPOBOJIUTh PEaKIMK, IOATBEPKIAAIONTNE KAYCCTBEHHBIM COCTaB Pa3IUYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM ITyTEM
XJIOpHUa-, OpoMuI-, HOIUI-, KapOoHat-, pocdar-, CuIMKar-, Cyab}ar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS ¥ MOHBI U3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIKME B BOJAHBIX PACTBOPaX HEOPraHUYECKHUX BEIIECTB;

IPUMEHSATH OCHOBHBIC OTEpPAllMA MBICTUTEIBPHOW JCSITCIBHOCTH — aHalli3 W CHUHTE3, CpaBHEHHWE, 0000IIeHue,
CHUCTEMAaTHU3aIMIO, BBISBICHUE MPUUYUMHHO-CIICICTBEHHBIX CBS3€H — JIJI1 M3YyYCHHUS CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIIHM,
€CTECTBEHHO- HAYYHBIC METO/IbI IO3HAHUSI — HAOIIOJICHUE, M3MEPEHUE, MOJICITMPOBAHNE, YKCIIEPUMEHT(PEATBHBIA U MBICTICHHBIN

Moayab « HIKOJbHBIA YPOK»

LlesneBbie TPUOPUTETHI Mertoab! U TpUEMBI




YcTaHOBIEHHE IOBEPUTEIBHBIX OTHOIIECHUIA
MG)KI[y yLH/ITeJ'ICM " ero yquI/IKaMI/I

[Toompenue, nogaepxkKa, NoxnBaua, Ipockda yuurTess, NopyyeHue

[ToOy>x1eHne MKOIBHUKOB COOJII0IaTh HA YPOKE
0OIIETIPUHATBIE HOPMBI TOBEICHUS

Yac oOmieHust «Y CIBIIMM IPYyT Apyray MpaBuiia oOIIEHUS IMKOJFHUKOB CO CTapIIuMU
(yuuTensiMu) ¥ CBEepCTHUKAMU (ITKOJIBHUKAMH ), COOTIOICHUE yUeOHON TUCIIUTUITHHEI

[IpuBrieueHrEe BHUMAHUS IIKOJIBHUKOB K
LIEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha ypOKax
SIBJICHUU

Opranms3anus paboThl 00YUAIOMUXCA HA YPOKE € IEINBI0 OTYYCHUs COLUAIBHO 3HAYMMO
uH(POPMAIIUK — BEICKA3bIBAaHUSI 00YYAIOIIUMUCS CBOETO MHEHUS

Hcnonp30BaHNde BOCIIUTATEILHBIX
BO3MO>KHOCTEH COACPIKaHUsA y‘IG6HOFO npeamMeTa

JleMoHCcTpalus AeTsIM IPUMEPOB OTBETCTBEHHOI'0, IPAKJAHCKOTO ITOBE/ICHHUS, TPOSIBICHUS
YeN0BEKOII00US U 10OPOCEPACUHOCTH, Yepe3 MOA00p COOTBETCTBYIOIINUX TEKCTOB JJI YTCHHUS,
3a/1a4 JUIsl pelIeHUs, MPOOIEMHBIX CUTYalUi 17151 0OCY>KICHHS B Ki1acce

[TpuMeHeHHe Ha YPOKE HHTEPAKTUBHBIX (GOpM
paboTHI ydamuxcs

WHTennexTyanbHble UTrPbl, CTUMYIUPYIOIINE TO3HABATEIFHYI0 MOTHBAIIHIO IKOJIEHUKOB,;
KpYTJble CTOJIbI, IUCKYCCUH, TPYIIIIOBas paboTa wiu paboTa B mapax

MOTI/IBaHI/ISI SPYAHUPOBAHHBIX YHAIIUXCA HAl UX
HCYCIICBAIOMMMH OJHOKIACCHUKAMU

Opranu3zanys COUUaIbHO-3HAYMMOr0 COTPYTHUYECTBA U B3aNMHOM TOMOIIN MEXIY
00yYaroIUMHCS

MHnnunpoBaHue U NOAIEpKKa
HCCIIEN0BATENIBCKOM EATEIIBHOCTH IIKOJIBHUKOB

Peanmaunﬂ 06y‘~IaIOHII/IMPIC$[ HHANBUAYAJIBHBIX U I'PYIITIOBBIX HCCICAOBATCILCKUX IIPOCKTOB

BocnurareqbHbId MOTEHIHMAJ YPOKA NpeanoJjaraer 00s3arejibHOe BKJIKYEHHE TeMbl TOCYAapPCTBEHHO CMMBOJIUKHA PD

B CO/Iep:KaHNe YPOKOB.

Peanmaum{ BOCIIUTATCIIbHOI'O IIOTCHIHAJIA YpPOKa IMPCAIoJaracT OPHUCHTAIMIO Ha MCJICBLIC IMPHOPUTCTHI, CBA3AHHBIC C

BO3PACTHBIMU OCOOCHHOCTSIMU y4YaIllIUXCSI U 00ECIIEUNBAET:

— YCTAQHOBJICHHUC CY6’L€KTHI>IX OTHOIIICHUN B Impouecce y‘I€6H0ﬁ ACATCIIBHOCTH 4YCPC3 ACIACTUPOBAHNC YYUAIIUMCA psida
YUYUTCIbCKUX, B TOM YUCJIC U TUJAKTUICCKUX HOJ'IHOMO‘-IPIﬁ; IMPOABJICHUC NOBCPUA K ACTAM CO CTOPOHBEI IICAArOroB, YBa>KCHHUS K UX
AOCTOMHCTBY U YCCTU,; AKIICHTUPOBAHNUEC BHUMAHUA Ha MHINBUYaJIbHbBIX OCO6GHHOCT$IX, HHTCPCCAX, YBJICUHCHUAX, IPUBBIYKAX TOI'O

HJIM UHOT'O YYCHHUKA,




— HCIOJb30BAHHE BOCIUTATEIBHBIX BO3MOKHOCTEN MPEIMETHOrO COAECPHKaHUS Yepe3 MOoA00p COOTBETCTBYIOIIUX TEKCTOB IS
YTeHUS, 3a7a4 JUIsl PElIeHUs, MY3bIKU JUIsl MPOCIYUIMBAHUS, TEM Ui PUCOBAHUA, MPOOJIEMHBIX CUTyalMid Il oOCyXIEHHUs, a
TaK)Ke CUTYyaIui, IPEIoIaralnx IIeHHOCTHBIN BBIOOD;

— CO3JaHUE€ TO3UTHBHBIX U KOHCTPYKTHUBHBIX OTHOIICHHM MEXIYy YUYHUTEIEM M YUYEHHKAMU Yepe3 IOXBajly, BBIICICHUE
CWJIbHBIX CTOPOH YYEHHMKA, OPTaHU3aI[MI0 COBMECTHON TBOPYECKOM JIESITEIbHOCTH; YCTAHOBIEHUE COTPYAHUYECKUX OTHOLIECHUHN B
MPOJIYKTUBHON JI€ATETbHOCTH, UCIOJIb30BAHKE MOTHUBHUPYIOIIETO MOTEHIIMAIa IOMOpa, O0pallleHue K JTMYHOMY OTbITY Y4Yalluxcs,
MPOSIBJIICHNE BHUMAHUS K YYCHUKaM, TPEOYIOIMM TaKOTr0 BHUMAHUS;

— moOyXeHne o0ydaronmxcs coOJI0AaTh MpaBHJia BHYTPEHHETO pacmopsika, HOPMBI MOBEICHUS, MpaBUiIa OOIIECHUS CO
CBEPCTHUKAMM M IE€IaroraMu, COOTBETCTBYIomIMe ykiany IIKosbl, ycTaHOBIEHHE M MOIIEPKKY T0OpokKenaTeaIbHON aTMocdepbl
4yepe3 3aKpEeIICHUE 3a KaXK/IbIM YyYalIuMCs CBOEr0 MECTA, UCIIOIb30BaHUE MTPUBIICKATEIbHBIX IJI IE€TEW TPaaulIHil, JEMOHCTPALIUIO
COOCTBEHHOI'0 MPUMEPA;

— opraHu3zanuio medcTBa MOTUBUPOBAHHBIX U APYJMPOBAHHBIX OOYYAIOIIMXCA HaJl HEYCHEBAIOIIMMU OJHOKIACCHUKAaMH, B
TOM 4YHUCJI€ C OCOObIMH 00pa30BaTelbHbIMU TMOTPEOHOCTAMH, JAIOIIET0 OOYyYaroUMMCS COLMATbHO 3HAYMMBIA  OIBIT
COTPYJHUYECTBA U B3aMMHOMN MTOMOIIIH;

— WHUIMUPOBAHUE U TOAJECPKKY HCCICTOBATEIHCKON MEATETLHOCTH 00yJaronmuxcsi B (hopMe WHIWBUIYATBHBIX U TPYIIOBBIX
MPOEKTOB;

— BKJIIOYEHHUE YUYUTEISIMU B paboyue mporpaMMmbl IO BCEM YUYEOHBIM IMpEeAMETaM, Kypcam, MOAYJSIM LEJIEBbIX OPUEHTHUPOB
PEe3yIbTAaTOB BOCIIUTAHUSA, UX YUET B (POPMYIUPOBKAX BOCIUTATENBHBIX 337]a4 YPOKOB, 3aHATHIH, OCBOCHUS Y4eOHON TEMaTUKH, UX
peanu3anuio B 0O0y4eHUH;

— BKJIIOYEHHE YYMTENIsIMH B pabouyue MporpaMMmbl y4eOHBIX MPEIMETOB, KypCOB, MOJYJE€H TEMaTUKU B COOTBETCTBUM C
KaJICHJJaPHBIM IIJIJAHOM BOCTIMTATENILHOM paboThI;

— BBIOOp METO/JOB, METOJMK, TEXHOJIOTHH, OKAa3bIBAIOIIUX BOCIHUTATEIHLHOE BO3ACHCTBHE HA JIMYHOCTh B COOTBETCTBUU C
BOCIIUTATEIbHBIM HJI€AJIOM, LIEJIbI0 M 3aJlayaMd BOCIUTAHUSA, LEJIEBBIMU OPUEHTUPAMHU PE3YJIbTAaTOB BOCIHUTAHUS; PEAU3AIUIO
PUOPUTETA BOCIUTAHUS B yU€OHOU ESITeIbHOCTH;

— MpUBJIEYECHUE BHUMAaHUS O0YUYaIOIMIUXCS K IIEHHOCTHOMY acCleKTy M3y4aeMbIX Ha ypOKax MPEIMETOB, SBJICHUNA U COOBITUH,
WHUIIMAPOBAHUE OOCYKJEHUM, BBICKA3bIBAHWW CBOETO MHEHHS, BBIPAOOTKH CBOEro JIMYHOCTHOTO OTHOIICHUS K H3y4aeMbIM
COOBITUSIM, SIBIICHUSIM, JIUI[AM;

— MPUMEHEHHUE HWHTEPAKTUBHBIX  ¢GopM  y4eOHON  pabOThl — MHTEIUIEKTYaIbHBIX, CTUMYJIMPYIOIMINX TO3HABATEIBHYIO



MOTHUBAIMIO, UTPOBBIX METOJAMK, AUCKYCCHM, MAIONIUX BO3MOXKHOCTH NMPUOOPECTH OMBIT BEJACHUS KOHCTPYKTHBHOTO AHAJIOra;
IpYNIOBOM paboThl, KOTOpasi YYUT CTPOUTH OTHOILIEHUSA U JACHCTBOBaTh B KOMAaH[E, CHOCOOCTBYET DPa3BUTHUIO KPUTHYECKOTO
MBIIUICHUS

BocnurarebHbIH MOTEHIIHAJ YPOKA MPEANoJaraeT BKJIKYEHHE TeMbl CEMbH M CeMeHHbIX IIEHHOCTEl B CO/JAep:KaHue
YPOKOB.

Peanuzanusi BOCIIUTATENBHOrO TOTEHIMANA ypoKa MpeAroyiaraeT OPUEHTALMI0 Ha IIeJICBbIE MPUOPUTETHI, CBSI3aHHBIE C
BO3PACTHBIMU OCOOCHHOCTSIMH YUAIIUXCS U 00€CIICUNBACT:

— (hopMHUPOBAHNE YETKHUX [IEHHOCTHBIX YCTAHOBOK HAa CEMEHHOCTh M1 MHOTOIETHOCTD, YTOOBI O0OYYAIOIIMECs CBSA3BIBAIA CBOE
OyIyiiee UMEHHO ¢ CEMEIHBIM 00pa30M KHU3HU,

— TIOHUMaHUS O0CO0O0W 3HAYUMOCTH HWHCTUTYTa CEMBU [IJII CAMOCOXPAHEHUS M pPa3BUTUS OOIECTBA, COXPAHCHUS
HUCTOPUYECKON MaMATU U MTPEEMCTBEHHOCTH TTOKOJICHUH;

— OTBETCTBEHHOE W YBAXHUTEIHHOE OTHOIICHUE OOYYAIOIIMXCS K CTApIIEMy IMOKOJICHHUIO, K POCCHMUCKUM TpPaIUIIMOHHBIM
JIyXOBHO-HPABCTBEHHBIM IIEHHOCTSIM, B TOM YHCJI€ KPENKOW CeMbe, MHCTHTYTYy Opaka KaK COI3y MY>KUHMHBI M >KEHIIUHBI,
POXKJICHUIO U BOCIUTAHUIO JIETEH;

— OCO3HAaHUE CEMbU M TPAJUIHUOHHBIX CEMEWHBIX OTHOLIEHWWA KaK LEHHOCTU B >KU3HU COBPEMEHHOI'O 4YEJIOBEKa; —
MPUOOIICHUE K CUCTEME TPAJAUITMOHHBIX IyXOBHO-HPABCTBEHHBIX 1IECHHOCTEH;

— (hopMupoOBaHUE Y 00YUAIOIINXCS KYJIbTYpPbl CEMEHHBIX OTHOIIEHUHN, YBAXKEHUSI K CTAPIIUM MOKOJEHUSIM;

— mpuoOpeTeHre O0y4YaroIUMHUCS OIbITAa BBICTPAUBAHUS MOJIETIEH MOBEACHUS U MEXKIUYHOCTHBIX OTHOIICHUH B CEMbE,

COOTBETCTBYIOIIUX MPUHATHIM B POCCUICKOM OOIIECTBE TPATUIIMOHHBIM TyXOBHO-HPABCTBEHHBIM IIEHHOCTSIM.



3. Coaepxxanue y4eOHOro mpeaMera

9 KJIACC

BemecTBo M XMMHUYeCKasi peakus

[lepuonnueckuii 3akoH. Ilepuogmyeckass cucrema xumuueckux dsneMeHTtoB JI.M. MenneneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTU B U3MEHEHHUH CBOMCTB XMMUUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalausi, KaJdblUid U UX COCAUHEHUU
B COOTBETCTBHUH C MOJIOKEHUEM DJIEMEHTOB B [leproinueckor CUCTEME U CTPOEHHUEM UXATOMOB.

CtpoeHue BenecTBa: BUIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTATUIMYECKUX PEIIETOK,3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA
KPUCTAJUIMYECKON PEIIETKU U BUIA XUMUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIINXCA K Pa3IMUHbIM
KJIaCCaM HEOPTraHMYECKUX COCIUHEHN M, [€HETUYECKAs CBSA3b HEOPTaHMYECKUX BEILECTB.

Knaccudukanus  XMMHUECKMX  peakmuii 1o Pa3IMYHbIM MpU3HaKaM (10 YKMCIY U COCTaBy Y4YacTBYIOLIUMX B
peakiuyM BENIECTB, IO TEMmIOBOMY 3(PdeKTy, MO U3MEHEHUIO CTENEeHEH OKHUCICHUSI XUMHYECKHUX JJIEMEHTOB, MO
00paTUMOCTH,IIO0 YYACTUIO KaTalln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKHUE YPABHEHUS.

[TonsiTrie 0 ckopocTu xumudeckor peakuuu. [ToHsiTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMHYECKUX peakuusx. [lonsrue o
TOMOT€HHBIX U TeTeporeHHbix peakiuax. I[lonstue o  karanuze. IloHsTHE O XMMHUYECKOM  paBHOBECUH. DaAKTOPBHI,
BJIMSIOIIME HA CKOPOCTh XUMUYECKON PEAKLMHU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSL.

OKHCIIUTENTFHO-BOCCTAHOBHUTEIILHBIE  PEAKIUM, DJIEKTPOHHBIM OalaHC OKUCIUTEIHHO-BOCCTAHOBUTEIHLHOW PEAKIUU.
CocraBneHue ypaBHEHHIN OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHI C MCIIONIB30BAHNEM METOa dJIEKTPOHHOTO OanaHca.

Teopust SNEKTPOIUTUYECKON AUCCOLUAIUN. DIECKTPOIUTHI U HEINEKTPOIuThl. KaTtnonsl, aHMOHBL. MeXxaHU3M AUCCOIMALUN
BEILIECTB C Pa3IMYHBIMU BUAaMU XUMUYECKoU cBs3u. CteneHb aucconuanuu. CUIIbHBIC U Clla0ble 3JIEKTPOJIUTHI.

Peakuuu nonHoro oomeHa. Y ciioBus NpOTEKaHUs peaKlMii MOHHOTO 0OMEHA, MOJIHBIE U COKPAIEHHbIC HOHHBIC YPaBHEHUS
peakuuii. CBoCTBa KHCIIOT, OCHOBAaHUHM M COJIEH B CBETE MPEACTABICHUM 00 3IEKTPOIUTHYECKON nucconmanuu. KauecTBeHHbIe
peakunu Ha UOHBL [loHsATHE O TMIpONIM3E CONEl.

Xumuveckuii dKcnepumernm.
O3HAKOMIJICHHUC C MOACIIAMH KPUCTATNINICCKUX pGIHéTOK HCOPraHNYCCKUX BCIICCTB — MCTAJIJIOB 1 HCMCTAJLJIOB (rpachTa u



anMasa), CIOKHBIX BEIIECTB (XJIOpUJa HATpHUsA), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM pEaKIMH OT BO3JEHCTBUS
pa3IMyYHbIX (PAKTOPOB, MCCIEIOBAHNE 3JIEKTPOIPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLIECCA TUCCOLMALUMN KUCIIOT, HIeouel U
cojieil (BO3MOXKHO HCIIOJb30BAHUE BHUIEO MATEPHUAIOB), MPOBEACHHE OMNBITOB, WIUTIOCTPUPYIOIIMX MPU3HAKK MPOTEKaHUs
peaxkuii HOHHOro ooMeHa (oOpa3oBaHHE OCajKa, BbIIEJICHHUE ra3a, 00pa3oBaHHE BOJbI), ONBITOB, WILIIOCTPUPYIOMIUX TPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUMi (rOpeHue, peakuun pa3ioXKeHus, COEJIMHEHMUS), pacro3HaBaHHe
HEOPraHWYECKUX BEIIECTBC MOMOUIBIO KAUECTBEHHBIX PEAKI[MIl HA HOHBI, PELIEHUE SKCIEPUMEHTAIbHBIX 3a/a4.

HeMmeTaJuibl M X COeAUHEHUSA

OO61mas xapakTepucTHKa raioreHoB. OcoOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbBIECTENIEHN OKHCIeHUsl. CTpoeHUe U
(bu3nUecKue cBOMCTBA MPOCTHIX BELIECTB — rAJION€HOB. XMMUYECKUE CBOMCTBA HA MIPUMEpE XJlopa (B3aUMOJIEHCTBUE C
MeTaJulaMH, HEMETaJlJIaMu, IeJIo4aMu ). XJI0poBoaopo 1. ConsiHas KUCI0Ta, XUMUYECKHE CBOMCTBA, MOTYyYEHUE, IPUMEHEHHE.
JlelicTBHE XJIOpa M XJIOPOBOJOPO/Ia HA OPraHU3M 4YeJIOBeKA. BaxkHenre XJI0puIbl U UX HAXOXKICHUE B IIPUPOLE.
OO6mias xapakrepuctrka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB,XapaKTEPHbIE ~ CTENEHU OKUCIICHUS
Ctpoenne u (HU3HMYECKHUE CBOWCTBA MPOCTHIXBEHIECTB — KUCIOPOAA U CEPhl. AJIOTPONHBIE MOAU(PUKALIMUA KUCIOPOJA U
cepbl. XUMHUUYeCKue cBoicTBa cepbl. CepoBOIOPO, CTpOEHUE, PU3NUECKHE U XUMUYECKUECBOMCTBA. OKCUIIBI Cephl KaK
MPEICTaBUTENN KUCIOTHBIX OKcHJIOB. CepHas KUCI0Ta,pu3nYecKue M XUMHUYECKHe CBOWCTBa (0OIIMe Kak MpEeACTaBUTENS
KJlacca KUCIOT ucnenudpuyeckre). XUMUYECKUE peaKkIiu, JeKallie B OCHOBE MPOMBIIUIEHHOT'O CIOCO0AOIyYeHUsI CEpHOU
kucnotThl. [lpumenenue cepHoit kuciaoTbl. Conu cepHON KHCIIOTHI,KauyeCTBEHHAsIpEaKIIMsAHA CyIb(aT-HOH.

Haxoxnenue cepsl 51 €€ COCIMHEHUIB Npupoae. XUMUUYECKOE 3arpsA3HEHUE OKPYIKAIOLIEH Cpelbl
COEJIMHEHUSIMU CEPBI(KUCIOTHBIE TOK/IH, 3arps3HEHHE BO3TyXa U BOJOEMOB), CIIOCOOBI €ro nmpeaoTBpanieHus. Oomas
XapaKTepUCTUKA IeMEHTOB VA-rpynnbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHbIE CTEIEHU OKHUCIICHUS. A30T,
pacmpocTpaHeHHE B IpUpoje, pusnueckue NXUMUIECKue cBoicTBa. KpyroBopor a3ora B mpupoje. AMMHUAK, €ro
bu3MYecKue MXMMUYECKHE CBOWCTBA, MOJyuyeHne U npuMmeHenune. Coiau aMMOHHMs, UX GU3HUYECKHEU XMMHYECKUE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakiysl Ha HOHbl aMMOHUSA. A30THasl KUCIIOTa, €€ MOIy4YeHue, (PU3NUECKHUEe U XUMUYECKUE
cBoiicTBa (0OIIME KaKMpeACTAaBUTENS Kjlacca KUCIOT U crienuduueckue). Mcrnonb3oBanue HUTPATOB U COJIEHaMMOHUS B

KauecTBE  MHUHEpaJIbHBIX yJHoOpeHuid. XHUMHUYECKOE 3arpsi3HEHHEOKPYXKAIoLEH Cpelbl COeTUHEHUSIMU
a30Ta (KHCIIOTHBIC JIOK/IH, 3arps3HEHUE BO3yXa,lTOUYBBI U BOJA0EMOB). Docdop, amnorpomnHsie Moaudukanuu dhocdopa,
¢dusndeckue nxumudeckue croiicrea. Oxcun dochopa (V) u dochopHas kucimora, pundeckue

Y XMMUYECKHEe CBOMCTBA, moyueHue. Mcnonb3oBanue ¢hochaToB B KaueCTBE MUHEPAJIBHBIX YI00OPEHUH.



O61as xapakrepucTtrka 3aeMeHToB [V A-rpynmnbl. OCOOEHHOCTH CTPOSHHS AaTOMOB,XaPAKTEPHBIE CTENIEHH OKUCIICHHUS.
Yrnepos, aJuioTponHble MO (UKALINM, paCIPOCTPaHEHUE B PUPOJIE, PU3NUECKUE U XUMUYECKHE CBOMCTBA. AncopOrus.
Kpyrosoport yriepona B npupojae. OKCuabl yriiepoa, ux pU3nyecKue 1 XMMUYECKHUe CBOWCTBA, IEHCTBHUE HA KUBbIE
OpPraHMU3MBbl, TIOJyYEHUE U IPUMEHEHHE. DKOJOTHUECKHENPOOIeMbl, CBA3aHHbIE C OKcuaoM yraepoaa (IV), runoresa
rJ100aJIbHOTO MOTEIJICHUS KJIMMaTa, apHUKOBBIN A (eKT. YTosbHAsI KUCI0TA U €€ COJIM, UX (PU3NYECKUE U XUMUUECKHE
CBOWCTBA, MOJTyueHuE U puMeHenue. KauecTBeHHast peakius Ha kKapOoHaT-uoHbI. Vcronb30Banne kapOOHATOB B OBITY,
MEAULMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO351CTBE.

[lepBoHavyasIbHBIE TOHATHUSL 00 OPraHUYECKHUX BEIIECTBAX KAK O COEAMHEHUAX yriiepoaa (MeTaH, 3TaH, 3TUJICH, alleTHIICH,
ATaHOJ, MIULEPHH, YKCyCHast KuciioTa).[IpupoaHble HCTOYHUKH YIJIEBOAOPOOB (YroJib, IPUPOIHBIN ra3, HEPTH), IPOAYKTHI UX
nepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHsSITHE 0 OMOTOTMYECKMBAKHBIX BEIIECTBAX: KUPaX, OelKax,
YIJIEBOJAX — M UX POJIM B JKM3HU YeJ0BEKa. MarepuanbHOE €IMHCTBO OPTaHMYECKUX U HEOPraHUYECKUX COCIMHEHNN.

KpemHuii, ero pusnyeckre u XMMUYECKUE CBOMCTBA, OJy4eHHE U mpuMeHeHne. CoelnHeHns KpeMHus B pupoae. Oouiue
npencraBieHus 06 okcuae kpemuus (IV) u kpemuueBoit kucnore. CUIMKAThL, UX UCIIOJIB30BAHKE B OBITY, B IPOMBIIIJIEHHOCTH.
BakHeiiime cTpouTenbHble MaTEpUAIIbl: KEpAMUKA, CTEKIIO, IIEMEHT, OE€TOH, kene300eToH. [IpobdiaemMbl Ge3omacHOro
UCIIOJIb30BAaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCEIHEBHOM KU3HU.

Xumuueckui skchepumenm:

U3y4eHUe 00pa3lioB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COISTHOM KUCIIOTHI, MPOBEJCHNE KaYeCTBEHHBIX PEaKIIMid Ha
XJIOPHUI-UOHBI U HAOIIOJICHUE TIPU3HAKOB WX MPOTEKAHMS, OIBITHI, OTpaXkKAIoNIue (U3NIECKIE M XUMUIECKIE CBOMCTBA
TaJIOT€HOB U UX COEIUHEHUN (BO3MOXKHO HCIOJIb30BAHUE BHUICOMATEPUATIOB), O3HAKOMJIEHHE C 00pa3liamMu XJIOpUI0B
(rajmoreHu10B), 03HAaKOMJICHHE ¢ 00pa3aMu Cepbl U €€ COeTMHEHUSAMU (BO3MOKHO UCIOJIb30BAHUE BUIEOMATEPUATIOR),
HaOJII0ZICHUE TPOIECCA00YTIMBAHUS caxapa Mo IeHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KUCIOTHI, U3yYCHHE XUMHYECKUX
CBOMCTB pa30aBICHHON CEPHOI KUCIOTHI, IPOBEJCHIE KaUeCTBEHHOW peakiiny Ha Cynb(aT-uoH W HaOIIOfCHHE MpHU3HAKa e
MPOTEKaHUs, O3HAKOMJICHHEC (PM3MUECKUMU CBOMCTBaMHU a30Ta, (pochopa u ux coeTMHEHHH (BO3MOKHO MUCIIOJIB30BAHUE
BUJICOMATEPHAIIOB), 0Opa3iaMu a30THBIX U (POCPOPHBIX YIAOOPEHHUH, TTOTyUYeHNE, COOMpaHue, paclio3HaBaHUE U N3YICHHE
CBOMCTB aMMHaKa, MPOBEJICHNUE KAaUeCTBEHHBIX PEaKIMii Ha HOH aMMOHUS U (hochaT-noH ¥ U3yUYCHHUE MPU3HAKOB UX MPOTEKAHNUS,
B3aUMO/ICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO (BO3MOKHO UCITIOJIH30BAHUE BUICOMATEPHAIIOB), U3YUCHHE
MoOJIeJIel KPUCTANTMIECKUX PEMIETOK anmasa, rpadura, QyiiepeHa, 03HAKOMIECHHE C MPOIECCOM aJICOPOIUH

PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM IPOTUBOra3a, MOJIy4eHUe, COOMpaHHe, pacliO3HaBaHUE U
U3Yy4YEHHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEeHNE KaueCTBEHHBIX PEAKIMi Ha KapOOHAT U CUJIMKAT-UOHBI U U3YUYECHHE



MPU3HAKOB UX MPOTEKAHUS, O3HAKOMJIEHUE C TPOAYKIMEN CUIIMKATHON MPOMBIIIUIEHHOCTH, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a/1a4
o TeMe «BaxxHelmmeneMeTauIbl 1 UX COEIUHEHMU).

MeTaJ/iibl M1 X COeTUMHEHHUSA

OOuas xapakTepUCTUKAa XMMUYECKUX SJIEMEHTOB — METAJUIOB Ha OCHOBAaHUM UXIOJOXeHUs B [lepuomnueckoil cucreme
xumuueckux sneMeHtoB J[.M1. MenneneeBa uctpoenus: atoMmoB. CTpoeHHe MeTaJioB. MeTamnueckas CBS3b U
METAJUIMYECKAIKPUCTALIAYECKAS pemérka.  DJIEKTPOXUMHYECKUN Pl HaNPSIKEHUN METAaJIOB.
duznyeckrue U XMMUYECKHE CBOKCTBA MeTaIIoB. O011Ke criocoOb! momyyeHus: MeTaiioB. [IoHsTHE 0 KOPPO3UH METAIIIOB,
OCHOBHBIE CITOCOOBI 3aLUTHI UX OT KOppo3uu. CruiaBbl(CTalb, YyTYH, JIOPATIOMUHUIN, OpPOH3a) U UX TPUMEHEHUE B OBITY U
npomeinuieHHOCTH. [Lleounble  Metaiuibl: mosiokeHne B Ilepuommyeckor cucreMe — XUMHYECKHUX 3jieMeHTOB J[.I.

Menpeneena, CTPOEHHUE MX AaTOMOB, HAXOXJEHUE B MPUPOJE.
du3MUEeCKUE U XMMUUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kayus). OKCUIbI U TUAPOKCUABI HATpUs U Kaius. [[puMeHenue
MIEJIOYHBIX METAJUIOB U X COCIMHCHUU.

[IleroyHO3EeMENBHBIE METAJIIIBI MATHUW U KaJbLUUMI: MOJI0KEHHE B [leproanyeckon cucteMe XuMHUYecKux asiemeHToB J[. M.
MenpeneeBa, CTPOEHUE UX ATOMOB, HAXOXJACHUEB TpUpoae. PU3NYECKUE U XUMUYECKHUE CBOMCTBA MATHUS U KaJIbLIUSL.
Baxneime coequHeHns Kaublus (OKCUI, TUAPOKCH, COJn). JKECTKOCTH BOJBI U CIIOCOOKI €€ yCTpaHEHUS.

AuntoMuHUN: TTookeHue B [lepuoanueckoi cucreme xumuueckux sieMeHToB J[.M. MeHneneeBa, CTpoeHUE aToMa,
HaxojieHue B npupoje. dusznueckue 1 XUMUUECKHUE CBOMCTBA aTtOMUHUSA. AMGOTEpHBIE CBONCTBA OKCUJIA U THAPOKCHIA
ATIOMUHMUSL.

Kenezo: nonoxkenne B Ilepmoamueckoil cucreme xumuueckux siemeHToB .M. MenaeneeBa, cTpoeHue aTtoma,
HaXOoXJICHHUE B Ipupoae. Pu3ndecKkre u XUMHUYECKHE CBOMCTBA xelte3a. Okcubl, THapoKcH Il M con xenesa (11) u sxenesa (1),
HX COCTaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuui dKcnepumernm.

O3HaKOMJIEHHE ¢ 00pa3llaMi METAJIJIOB M CIUIABOB, UX (PM3MYECKUMHU CBOMCTBAMU, U3YUEHUE PE3YIHTATOB KOPPO3UHU
METasuIoB (BO3MOXKHO MCIOJIb30BaHUEBUIEOMATEPHUAIIOB), OCOOCHHOCTEN B3aUMOICHCTBUS OKCUIA KaJIbIUs U HATPUSI C BOJOM
(BO3MOXKHO HCIIOIb30BaHUE BUJIEOMATEPHUATIOB), HCCIIETOBAHUE CBOMCTB KECTKON BOABL IIPOLIECCa TOPEHUS JKETe3a B KUCTIOPOAE
(BO3MOKHO HCTIOJIb30BaHKE BUIEOMATEPHAIIOB), TPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKINI HAa HOHBI (MarHus, KaJbIus,



amroMuHus, IMHKA, *Kesesa (1) u xxenesa (I11), meau (II), HaGaroneHre U onKrcaHue MPOIIECCOB OKPAIIUBAHUS TJIAMEHU HOHAMU
HaTpusl, KaJIusg U KaJIbLKs (BO3MOXHO HCIIOJIb30BaHUE

BI/I,Z[COMaTepI/IaHOB), HCCJICA0OBAHHNC aM(I)OTepHBIX CBOMCTB I'maApOKCUaa aJIIOMUHUA U THAPOKCHU A TUHKA, PCIICHHUC
OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCMC «BaxkHeie MeTauibl U UX COCIUHCHMU.

XuMHS 1 OKpPYKAWIIas cpeia

BemectBa u Matepuanbl B IOBCEIHEBHOM JKU3HU YeloBeKa. be3onacHoe UCnoab30BaHNE BEIIECTB U XUMUUYECKUX Peakui
B ObITy. [lepBasi mOMOIIb PU XUMUYECKUX 05KOT'aX U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYXKarolel cpebl (mpeaeiabHas omycTuMas KoHleHTpauus seuects (nanee — [1/1K). Ponb
XMUMHH B PEIICHUU HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuu s3Kkcnepumenm:
U3ydeHrne o0pa3ioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJUIOB, MOJMMEPHbIE MaTEPHAIIbI).

Meorcnpeomemmnule cés3u

Peanuzarmus MexXnpeIMeTHBIX CBSI3EH MPU U3YUSHUH XUMHH B 9 KJTacce OCYIIECTBIISICTCS Yepe3 NCIIOIh30BaHNE KaK 00X
€CTECTBEHHO-HAYYHbBIX MOHSITUH, TAKW MOHSITHU, SIBISIONIUXCS CUCTEMHBIMU JJIsI OTJIEIIbHBIX TPEAMETOB €CTECTBEHHO- HAYYHOIO
LHKJIA.

OO6mIre ecTecTBEHHO-HAYYHbIC TTOHSATHUS: HAY4YHbIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIN3, CHHTE3, KJIacCUpUKAIIHS,
MEePUOUYHOCTh, HAOIIOIEHUE, SKCIIEPUMEHT, MOJISTUPOBAaHUE, U3MEPEHNE, MO/JIETb, SIBJICHUE, TaPHUKOBBINA d(PdeKT,
TEXHOJIOTHUsI, MaTEPHUAIIBI.

®du3uKa: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIbI, PAIMOAKTUBHOCTh, MOJICKYJIA,
ANEKTPUIECKUN 3apsifl, MPOBOAHUKH, TIOTYIPOBOIHUKH, TUIICKTPUKHU, (POTOITIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHHME BEIlleCTBa,ra3, pacTBOP, paCTBOPUMOCTb, KpUCTAJUIMUECKas peiéTKa, CIIJIaBbl, GU3NUECKUEBEIUYUHbI, €AMHUIIBI
W3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, MIIAHETHI, 3BE3/bI, COIHIIE.

buonorus: gporocunTes, Apixanue, buochepa, sKOCUCTEMa, MUHEPATbHBICYA00PEHUS, MUKPOAJIEMEHTHI, MAaKPOIJIEMEHTHI,
MUATATEJIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIIBI, TOPHBIE TOPOIbI, MOJIE3HBIE HCKOIIAEMbI€, TOIIJIMBO, BOJIHBIE PECYPCHI



4. TemaTuuyeckoe MNJIAHUPOBAHUE

9 kaacc (68 yacoB, B HeeJ10 2 yaca)

Conep:xanue y4yeOHOro Martepuajia Koumuec | K.p I.p | Coaep:kanue BOCIUTATEJHHOI0 MOTEHIHAIA YPOKa
TBO
4acoB
Pasnen 1. BemecTBo M XUMHYeCKHEe peaKIMH 17 2 1
- BOCIIUTAaHHE aKKypaTHOCTH, YTO MO3BOJISIET CO3/1aBaATh
1.1 IloBTOpeHue u yriayOieHue 3HaHNH OCHOBHBIX Pa3/ieioB S) CHUTyaluIO yCIIeXa, BBI3bIBATh HHTECPEC, CO31aBaTh MOTHBEI K
Kypca 8 kiacca 13- BOCIIUTaHUE TBOPUYECKON CAMOCTOSTEILHOCTH.
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKINi 4 -BOCIIMTAHUE KPUTHUCCKOTO MBIIIUICHUS, TPYI0IIO0NS,
1.3 SnexrponuTHyecKasMCCOnHAs. XUMHICCKUE aKKypaTHOCTH, OTBETCTBEHHOCTH, YBEPEHHOCTH. - YUYEHHIO
peakIu B pacTBoOpax 8 —
Pa3gen 2. HemeTtasljibl M UX COeTHHEHUS 25 2 4 - MOHMMaHUe IICHHOCTEeH Hayku W 0Opa30BaHUs, CMbICIA
2.1 Obuas xapakTepucTUKaxuMHUeckux anemeHToB VIIA- | 4 T'yMaHHBIX gTHOHleHI/IfI; OCO3HAHHIO BBICOKOW  IICHHOCTH
rpymmbl. [anoreHst YeJI0OBEUECKOW KHU3HM; CTPEMIICHUIO CTPOUTH CBOM OTHOIICHUS
2.2 O0mias XapaKTePUCTUKAXUMHUIECKHUX 3JIEMEHTOB 6 C JIOJLMH W NOCTyNaTh IO 3aKOHAM COBECTH, J100pa u
VIA-rpynmel. Cepa u e€ coequHeHus CTpaBeUTHBOCTH. .
2.3 O0mas XapaKTepUCTHKAXUMHYECKIX dJIEMEHTOB ! " BOCIIHTAHMIE TBOPHUCCKOU CAMOCTOATCLHOCTH.
-BOCIIUTAaHUE  KPUTHYECKOTO  MBIIUICHHUS,  TPYHOIOOH,
VA-rpynmbi. A3oT, pochop n HXCOEAUHEHNA AKKypaTHOCTH, OTBETCTBEHHOCTH, YBEPEHHOCTH. -
2.4 O0mras XapakTepUCTHKAXUMUYECKUX PJIEMEHTOB 8
IVA-rpynnel. Yriaepoa 1 KpeMHHM M MX COETUHEHUS
Pasgen 3. Meraibl ¥ X COeTUHEHHU S 20 1 2 - YMEHHE OTCTauBaTh CBOIO TOYKY 3PEHHUs, JOKa3bIBaTh €&,
UCTIONB3YS SI3BIK XUMHH.
3.1 Metamnpl ¥ MX COEIMHEHHS 4 (hopMUpOBaHHE U Pa3BUTHE OLIEHOYHBIX YMEHUHN
3.2 Baxuelune METAIUIBI U MXCOETMHEHHUS 16 (KOMMEHTHPOBAHKE OLIEHOK YYHTENIEM, 0OCYKICHHUE OLIEHOK C
yUaIIuMUCs, KOJUIEKTUBHOE OLIECHUBAHUE, B3aMMOIPOBEPKA U
OILIEHUBAHME APYT APYTra YUAIIUMHUCH).
- BOCIIUTaHHE TBOPUECKOI CaMOCTOSITEIbHOCTH.
-BOCIIUTaHUE KPUTHUECKOTO MBIIIUICHUS, TPYAOIIO0NS,
aKKypaTHOCTH, OTBETCTBEHHOCTH, YBEPEHHOCTH. -
Pazgen 4. Xumus n okpyxkawomas cpeia 3 -BOCIIMTAaHUE OTBETCTBEHHOCTH, YECTHOCTH, MOPSA0YHOCTH,

B3aMMOYBAXXCHUS, IPU3HAHUC YHYAIIMMUCA HECHHOCTHU )KU3HH BO
BCCX €€ MPOABJICHHAX H HCO6XO,[[I/IMOCTI/I OTBCTCTBCHHOI'O,




OepeKHOr0 OTHOUICHHSI K OKpY>Kalolllel cpee;
-popMHUpOBaHUE IIEHHOCTHBIX OTHOIICHUU
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