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HHOACHUTEJIbBHAA 3AIINCKA

Pabouas mporpamma mo XuMHH Uid oOydaromiuxcsi 8-9 KJIacCOB COCTaBlieHA Ha OCHOBE
TpeboBanmii K pe3yabTaraM OCBOEHHUS OCHOBHOH 00pa3oBaTEeNbHON MpPOTrpaMMbl OCHOBHOTO
oOmiero oOpa3oBaHMs, NPEACTAaBICHHBIX B DenepaabHOM TroCyAapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOTO O0IIEro oOpa3oBaHHMS M OCHOBHOW 0O0II€00pa30BaTENbHON MPOrpaMMbI
ocHOBHOTO ob6miero ob6pazoBanuss MAOY «Jluneit Ne2» r. AnbmerbeBcka PT, c¢ yuérom
pacnpeenéHHbIX MO0 KjaccaM IMPOBEPSIEMBbIX TPEOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHOW MPOrpaMMBbl OCHOBHOTO OOIIEro 0Opa30BaHUS W DIIEMEHTOB COJICPKAHMUS,
MIPE/ICTaBICHHBIX B YHHUBEPCAIbHOM KOJM(UKATOPE IO XMMHUH, a TaKKe Ha ocHOBe [IpumMepHoit
MPOrpaMMbl BOCHUTAHMSI OOy4arOIIMXCs MPU TMOJTYYEHUH OCHOBHOTO oOmiero oopa3zoBaHHsS U
c yuéroM Konuenmuu mnpenonaBaHus y4deOHOro ImpenMera «XuMHsS» B 00pa3oBaTeIbHBIX
opranmzanusx Poccuiickoit ®Depeparuu, peau3yrONIMX OCHOBHBIE 00I1€00pa30oBaTEIbHbBIC
nporpaMmsl (yTB. Pemennem Komnerun Munnpocsemenust Poccun, nporokos ot 03.12.2019 N
[1K-48H).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMUS»

Bxnax yaeOHoro nmpeamera « XuMus» B JTOCTHIKEHHE TEJIEH OCHOBHOTO OOIIEro 00pa30BaHUS
00yCIIOBJIEH BO MHOIOM 3HAY€HHUEM XHMHMYECKOM Haykd B MO3HAHUHM 3aKOHOB MPUPOJIBI, B
Pa3BUTHUU MTPOU3BOIUTENBHBIX CHJI OOIIECTBA U CO3AaHUN HOBOW 0a3bl MaTepHabHOM KYJIbTYpBHI.

XWMHS KaK 3JIEMEHT CHUCTEMBbl €CTCCTBCHHBIX HAyK PAacCIpOCTPaHWIIA CBOE BIUSHHEC Ha BCE
00J1aCTH YEJIOBEYECKOTO CYIISCTBOBAHMS, 3ajajla HOBOS BHUICHHE MHpPA, CTala HEOTHEMIIEMbIM
KOMITOHCHTOM MHPOBOM KYJIBTYpPbI, HCOOXOJUMBIM YCIIOBHEM >KH3HHU OOIECTBA: 3HAHUE XUMHUHU
CIIY’)KHT OCHOBOW UIs (OPMHUPOBAHUS MHPOBO33PCHHS 4YEIIOBEKA, €ro TPEJCTABIICHUH O
MaTepPHATHLHOM €IMHCTBE MHUPA; BAKHYIO POJIb UTPAIOT (hOpMHUpyEeMbIe XUMHUEH MPEICTaBICHHS O
B3aMMOIIPEBPANICHUAX SHEPTUM W 00 HSBOJIIOIMHM BEIISCTB B IMPHUPOJC; COBPEMCHHAS XUMUS
HalpaBJICHa Ha peIIeHHE TJI00AIbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHS 4YEJIOBEUCCTBA —
CBIPBEBOM, JHEPreTUYECKOM, TMHIIEBOM M  JKOJOTMYECKOH  Oe30MacHOCTH, MpoOieM
3JIpABOOXPAHCHHUS.

B ycioBusX BO3pacTaromero 3HaueHUsI XMMHUH B KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH
POJIb XUMHUYECKOro 0Opa3oBaHMs. B IulaHe colMalM3aliiii OHO SIBJISICTCS OJHHM M3 YCIIOBHU
(hopMHPOBaHMS MHTEJICKTA JIMYHOCTH U TAPMOHUYIHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY  YEJIOBEKY XHUMHYECKHE 3HAaHWS HEOOXOJMMBI Ui  MPUHOOpETEHUs
OOIIEKYJIBTYPHOTO YPOBHS, TIO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B COIIMYME U OTBETCTBEHHO
y4acTBOBAaTh B MHOTOOOpPA3HOW >KM3HHM OOINECTBA, Ui OCO3HAHHS BAXHOCTH Pa3yMHOTO
OTHOIIIEHHSI K CBOEMY 3JIOPOBBIO M 3JI0POBBIO JPYTUX, K OKPYKAIOILICH MPUPOIHOH cpene, I
IPaMOTHOIO TOBEJCHMS IIPH MCIIOIb30BAaHUH PA3JIMYHBIX MAaTEPHUATIOB M XUMHUYCCKUX BEIIECTB B
[TOBCEIHEBHOM KU3HU.

XuMH4YecKkoe 00pa3oBaHKe B OCHOBHOM INKOJIC SIBJISETCS 0A30BBIM M0 OTHOIICHHIO K CUCTEME
obmiero xumMudeckoro oOpaszoBaHus. [losToMy Ha COOTBETCTBYIOIIEM €MY YpPOBHE OHO
peain3yeT TMpHCYIIHe OO0IIeMy XHMHUYECKOMY OOpa30BaHUIO KIIOUEBHIE I[EHHOCTH, KOTOpHIE
OTpaXkaroT TOCYHApCTBEHHBbIE, OOIECTBEHHbIE U WHAMWBUIYyaJbHBIE TMOTPEOHOCTU. OTUM
OTIpeJIeNsIeTCsl CYITHOCTh O0IIel cTpaTeruu 00y4eHus, BOCIIUTAHUS U Pa3BUTHSI 0OYyUaIOIIUXCS
cpeacTBaMu y4eOHOTO TpeameTa « XUMUs».

N3yuenne mpeamera: 1) cmocoOCTBYeT peanu3ald BO3MOXKHOCTEH ISl CAaMOPAa3BUTUSA H
(hopMHUpOBaHHS KyIbTYpbl TUYHOCTH, €€ 00meld U (yHKIMOHATHHOW TPAMOTHOCTH; 2) BHOCHUT
BKJIaJ] B (DOPMUPOBAHHE MBIIUICHUS M TBOPYECKHX CIIOCOOHOCTEH MOIPOCTKOB, HABBLIKOB HX
CaMOCTOSITENIbHOM y4eOHOH AesITeNbHOCTH, SKCIEPUMEHTAIBHBIX M UCCIEA0BATEIBCKUX YMEHU,
HEOOXOJIMMBIX KaK B MOBCEIHEBHON >XHM3HU, TaK M B MPO(ecCHOHANBHOUN NesATenbHOCTH; 3)
3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIUICHHUS, 3aKIa/IbIBAET OCHOBHI 1IEJIOCTHOTO B3TJIsifa Ha



€IMHCTBO TPHUPOJABI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM 3TanmoM B (OPMHPOBAHUHU
€CTeCTBEHHO-HAYYHOW TIPaMOTHOCTH  TOAPOCTKOB; 4) cmocoOCTByeT  (opMHPOBAHUIO
LIEHHOCTHOTO OTHOLIEHMSI K €CTECTBEHHO-HAY4YHbIM 3HAHUAM, K IPUPOJIE, K YEJIOBEKY, BHOCUT
CBOH BKJIaJl B 9KOJIOTUUECKOE 00pa30BaHUE IIKOJIbHUKOB.

Ha3Banubie HampaBiieHHs B OOY4E€HUM XMMHUU OOECHEUMBAIOTCS CHEIU(PHUKON COAEp:KaHUSI
IpeMeTa, KOTOPbIM SIBISETCS MEJaroruueckd ajanTUPOBaHHBIM OTpaKEHHEM 0a30BOM HayKH
XUMHUHU Ha OIPEACIIEHHOM JTane €€ pa3BUTHUSL.

Kypc xumum OCHOBHOI IIKOJBI OpPUEHTHPOBAH Ha OCBOCHHE OOY4YalOLIUMUCS OCHOB
HEOPraHMYECKOM XUMHUU U HEKOTOPbIX IOHSATUM U CBEIEHUM 00 OTHEIbHBIX OO0BEKTaxX
OPraHu4eCKO XUMHH.

Crpykrypa cojepkaHusi mnpeaMmera copMupoBaHa Ha OCHOBE CHCTEMHOIO IMOJAX0JAa K €ro
n3ydyeHno. ConepxaHue CKIAIbIBAETCS M3 CHCTEMbl IMOHATHM O XMUMHYECKOM DJEMEHTE U
BEILIECTBE U CUCTEMBbl MOHATHUN O XuUMHUYecKoW peakuuu. OO€ 3TH CUCTEMBI CTPYKTYpPHO
OpraHU30BaHbl MO MPUHIUIY MOCIEA0BATEIBLHOTO Pa3BUTHS 3HAHUNW HAa OCHOBE TEOPETHUECKHUX
MIPEJICTAaBICHUM PA3HOIO YPOBHS: AaTOMHO-MOJIEKYJSPHOTO YyYEHHMs] KaK OCHOBBI BCErO
€CTeCTBO3HaHMs, ypoBHs llepnommyeckoro 3akona [I. M. MeHaeneeBa Kak OCHOBHOIO 3aKOHa
XMUMHMM, YYEHUS O CTPOEHUHM aTOMa M XUMHYECKOW CBSI3M, INpPEIACTaBI€HUNH 00
ANIEKTPOJIMTUYECKON  TUCCOLIMAlMM  BEHIECTB B pacTBOpax. TeopeTwdyeckue 3HAHUS
paccMaTpuBalOTCd Ha OCHOBE OMIMPUYECKH TMOJTYYEHHBIX M  OCMBICICHHBIX (DaKTOB,
Pa3BHUBAIOTCS MOCIEA0BATENIBHO OT OJHOTO YPOBHS K JIPYrOMY, BBITOIHSASL (GYHKUINUN OOBSCHEHUS
U TPOTHO3UPOBAHUS CBOICTB, CTPOCHHMS M BO3MOXKHOCTEM NPAKTUYECKOTO NPUMEHEHUs U
MOJIy4YEHUS] U3Y4aeMbIX BEIIECTB.

Takas opraHuzanus coAepKaHHMs Kypca CIIOCOOCTBYET TMPEACTaBICHUI0 XUMHYECKOU
COCTaBJISIIOIIEN HAy4YHOW KapTHHBI MHUpa B JIOTHKE €€ CUCTeMHOW mpupoabl. Tem cambim
obecrieunBaeTCsl BO3MOXKHOCTh (DOPMUPOBAHUSA y OOYYAIONIUXCS I[EHHOCTHOTO OTHOIICHHS K
HAay4yHOMY 3HaHUI0O U METOJlaM TO3HAaHMS B Hayke. BakHO Takke 3aMETHTh, YTO OCBOEHHUE
COJIep’KaHUsl Kypca MPOUCXOTUT C TMpPHUBJICUEHHEM 3HAHUW W3 paHee H3YyYCHHBIX KYpPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» U «du3nka. 7 Kiaaccey.

HEJX U3YYEHUSA YYEBHOI'O IIPEJJMETA «XUMUS»

K HampaBiieHHIO NepBOCTENIEHHOW 3HAYUMOCTHU NPU peau3aluu 00pa3oBaTeIbHbIX (YHKINN
npeaMera «XUMHS TPAIUIUOHHO OTHOCAT (popMHUpOBaHHE 3HAHUM OCHOB XMMHUYECKON HAyKH
Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM [EATEIbHOCTH YelIOBEeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTYphl. 3ajada MpeAMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHU, JOCTYIHBIX 0000IIEHHI MUPOBO33PEHYECKOTO XapaKTepa, A3blka HayKH, 3HAaHUH O
HAay4YHBIX METOJaX M3YYCHHUS BEIIECTB U XUMUYECKUX PEaKiui, a Takke B (HOpMHUPOBAHUH U
Pa3BUTUHU YMEHHI U COCOOOB JEATEIHHOCTH, CBSA3aHHBIX C IUIAHWPOBAHUEM, HAOMIOJCHUEM U
MIPOBEJICHUEM XHUMHYECKOTO SKCIIEPUMEHTA, COOI0ICHUEM MpaBuil 06e30MacHOro oOpalieHus ¢
BEII[ECTBAMU B MIOBCETHEBHOM KU3HU.

Hapsiny ¢ 5TuM nenu usydeHus: mpeaMera B MPOrpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI C
y4éTOM HOBBIX NPHUOPUTETOB B CHCTEME OCHOBHOro oOmero ooOpasoBanus. Ceroius B
oOpa3oBaHuM 0CO00 3HAYMMON TPHU3HAETCS HANPABICHHOCTh OOY4YEHHs Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (OpMHpOBaHUE €& HUHTeIeKTa U oOmeld KynpTypsl. OOydeHue
YMEHHUIO YYUTBCS U HPOJAOJIKATh CBOE 0Opa3oBaHUE CaMOCTOSITEIBHO CTAHOBUTCS OJHOW W3
BOXHEWIMX QYHKIMH yueOHbIX IPEAMETOB.

B cBA3M ¢ 3TUM nIpu U3y4EHMM IIpeaMeTa B OCHOBHOM IIKOJIE JOMUHHUPYIOIIEE 3HAYCHHE
npuoOpeny Takue ey, Kak:

(dbopMuUpOBaHME MHTEIUIEKTYyaIbHO PpA3BUTONW JIMYHOCTH, TOTOBOM K camMo00Opa30BaHUIO,
COTPYIIHUYECTBY, CAMOCTOSTEIILHOMY TMPHHITUIO DELIeHWH, CIOCOOHOM aJanTHpoBaThesi K
OBICTPO MEHSIOIIUMCS YCIOBHSM KHU3HH;



HaIpPaBJICHHOCTh OOYYCHHS HA CHCTEMATUYECKOE MPHOOIICHNE YUAIINXCS K CAMOCTOSTEIIBbHON
MO3HABATEIPHON JIEATEIHPHOCTH, HAYYHBIM METOJaM IMO3HAHUS, (POPMUPYIOMIUM MOTHBAILIUIO U
pa3BHUTHE CIIOCOOHOCTEN K XUMUU;

ofecrieyeHne  YCIIOBUH, CHOCOOCTBYIOIIMX TPHOOPETEHHUIO  OOYYAIOUIUMKCS  OIBITa
pa3HoO0Opa3HOW AEATEeTHLHOCTH, TO3HAHUS W CAMOTIO3HAHUS, KITFOUYEBBIX HABBIKOB (KITFOUYEBBIX
KOMIETEHIINH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHHE VISl PA3IMYHBIX BUOB JIEATEIbHOCTH;

(hopMHUpOBaHKE YMCHHI OOBSICHITH M OICHUBATH SBJICHHS OKPYXKAIOIIETO MUPa HA OCHOBAHHUH
3HaHUH U OIBITA, MOJYYEHHBIX MIPU U3YUCHUU XUMUH;

dbopMmupoBaHHe y OOYJAOMIMXCS TYMAaHHUCTUYCCKUX OTHOIICHWH, MOHUMAHHS I[IEHHOCTH
XUMHYECKUX 3HAHHWHA I BBIPAOOTKH 3KOJOTHYECKH IIEJIeCOOOPA3HOrO TOBEICHUS B OBITY H
TPYAOBOM NEATENBHOCTH B LEJISIX COXPAHEHHUS CBOErO 3J0POBbA M OKPYXKAIOLIECH MPUPOIHOMN
Cpenbl;

pa3BUTHE MOTHBALMU K O0Y4YEHHIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO M CaMOBOCIUTAHHMIO Ha
OCHOBE YCBOEHHs OOIIEYETOBEUECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAaHHOMY BBIOODY
npoduIs ¥ HAMPABJICHHOCTHU JAJIbHEUIIIEro 00ydeHuUs.

MECTO YUEGHOI'O IPEJIMETA «XUMUWUS» B YYEBHOM IIJIAHE

Hpe)IMeT ((XI/IMI/ISI)) BXOJIUT B HpeﬂMeTHYIO O6J'IaCTL «ECTeCTBeHHO-Hay'-IHble npenMeTm» 158
ABIISICTCS O65[33T6J'II)HI)IM JJIA I/ISy‘IeHI/ISI.

B 8, 9 ximaccax Ha u3ydeHue mpeaMeTa OTBOJUTCS 2 4aca B Hezelnmo (70 gacoB B 8-bIX, 68
gacoB B 9-pix Kkimaccax). CymMMapHO HM3y4eHHE XWMHH B OCHOBHOW IIKOJIE IO MPOTpaMMaM
OCHOBHOTO 001Iero o0Opa3oBaHUs paccuuTaHo Ha 138 YacoB B COOTBETCTBUHM CO BCEMH
BapHaHTaMH Y4EOHBIX IJIAHOB.

Y4er BocIUTATEILHOI0 NOTEHIIMAJIA npeamera «XHuMHUS»

Peanu3zanusi BOCHUTATEJHLHOT0 TMOTEHNHAJIA HA YPOKaX XUMHHM TpeAnoJaraer
ciaenyoiee:
- YCTaHOBJICHHE JOBEPUTEIBHBIX OTHOIICHWA MEXIy YYHTEIeM U €ro y4YeHHUKaMH,
CMOCOOCTBYIOIIMX TO3UTHBHOMY BOCIPHUSTHIO Yy4allUMHUCS TpPEOOBAaHHA M TPOCHO ydHTEIs,
MPUBJICYCHUIO HMX BHHMAaHUS K OOCYXJaeMOoW Ha ypoke WH(GOpMAIMH, aKTHBH3AIHMUA HX
M03HABATEIIBHOM JICSATETLHOCTH,
- IOOYXX/IEHHE IIKOJIBHUKOB COOJIIOIATh Ha YPOKE OOIIEIPUHATHIE HOPMBI MTOBEICHHSI, IPaBUIIa
00IIeHHsI cO cTapmuMHu (YIUTEISIMU) U CBEPCTHUKAMHU (ITKOJIbHUKAMHM), PUHIMUIIBI y4eOHOM
JMCUUIUIMHBI 1 CAMOOPTaHU3aIIHNH;
- TMPHUBJICYCHUE BHHMAHUS INKOJBHUKOB K IICHHOCTHOMY acCIEKTy HM3yd4aeMbIX Ha YpOKax
SIBIICHUH, OpraHM3anusi WX paboThl € TOJy4aeMOW Ha YpOKE COIMaIbHO  3HAYMMOWM
uHpoOpMaIMel — HHUIIMUPOBAHUE €€ OOCYKJCHHUS, BBICKA3bIBAHUS yYAIUMKCS CBOETO MHCHUS
IO ee TI0BOJTY, BRIPAOOTKHU CBOETO K HEH OTHOIICHUS;
- HCIIOJIb30BAHHME BOCIHTATEIBHBIX BO3MOXKHOCTEH CcoOJepxaHUs Yy4eOHOro MpeaMera uepes
JEMOHCTpAIMIO AETSAM TMPUMEPOB OTBETCTBEHHOTO, TPA)KJAHCKOTO TMOBEACHUS, MPOSBICHUS
YeIOBEKOII0U U J0OpOCEepACYHOCTH, Yepe3 MoA00P COOTBETCTBYIOUIUX TEKCTOB JJISl YTCHHUS,
3a/1a4 JUIsl peIeHust, MPOOIEMHBIX CUTYaIUil 17151 OOCYXJeHHsI B Kiacce;
- MPUMEHEHHE Ha YPOKE WHTEPAKTHBHBIX (OpM pabOThl yHalIUXCS: HHTEIUIEKTYAIbHBIX HID,
CTUMYJIMPYIOIIUX TIO3HABATEIbHYI0 MOTHBAIIMIO MIKOJHLHUKOB; IHCKYCCHUH, KOTOpHIE daloT
yUYaIIuMCsl BO3MOXKHOCTh MPHOOPECTH OMBIT BEJACHHS] KOHCTPYKTHBHOTO AMAJIOTa; T'PYMIIOBON
paboTel wiM pabOTHI B TMapaX, KOTOpble y4yaT IIKOJIHHUKOB KOMaHAHOW pabore u
B3aUMO/JICHCTBUIO C JAPYTHMMH JETbMH; - BKJIIOUYEHHE B YPOK HUTPOBBIX MPOLEIYp, KOTOpHIC
MOMOTAIOT MOAJEPKATh MOTHBAIMIO JETeH K MOJyYEHUIO 3HAHWM, HAAXKUBAHUIO MO3UTHBHBIX



MEXKJIUYHOCTHBIX OTHOLIGHMH B Kjacce, IIOMOTAlOT YCTAHOBJICHHUIO JOOpPOKEIaTeIbHOM
aTMocgepbl BO BpeMs YpOKa;

- opraHuzanus ImedcTBa MOTHBHUPOBAHHBIX M JPYJUPOBAHHBIX Y4YalIMXCS HaA HX
HEYCICBAIOIKUMHU OJHOKIACCHUKAMH, JAIOLIEr0 IIKOJbHUKAM COLMAIBHO 3HAYUMBIA OIIBIT
COTPYAHHMYECTBA U B3aUMHOW ITIOMOILIH;

- MHULHAHAPOBAHUE M MOJACP/KKA HCCIENOBATEIBCKOW NEATEIBHOCTH IIKOJIBHUKOB B PaMKax
peanu3aluy UMH HMHAMBUAYAJIbHBIX M TI'PYIIIOBBIX HCCIEN0BATEIBCKUX IIPOEKTOB, YTO JACT
LIKOJIbBHUKaM BO3MOYKHOCTb NPUOOPECTH HABBIK CAMOCTOSITEIBHOIO PELICHHUSI TEOPETHUECKON
po0OJieMbl, HABBIK T€HEPUPOBAHUS U O0(OpMIICHUSI COOCTBEHHBIX WIEH, HABBIK YBAKUTEIHLHOTO
OTHOIIEHUSI K YY)KUM HaesM, O(QOpMIEHHBIM B palboTax Apyrux HccienoBaresneil, HaBbIK
MyOJIMYHOTO BBICTYIUIEHUS Tepe]] ayJUTOpUEl, apryMEHTUPOBAaHUS U OTCTaUBaHUSI CBOEH TOUKHU
3peHHs.

COJEPKAHUE YYEBHOT' O ITIPEJIMETA

8 kuace

IlepBoHaYa/IbHBbIE XUMUYECKHE MOHATHSA

[Ipenmer xumuun. Posb XumMum B )KH3HU 4desioBeka. Tena m BemecTtBa. OU3nyecKue CBOMCTBA
BeIEeCTB. ArperaTHoe COCTOsIHME BemiecTB. [IoHsATHE 0 MeTo/ax MO3HAHUS B XUMHUU. XUMHS B
cucreMme Hayk. Huctsle BemnectBa u cmec. CriocoObl pa3iesieHus cMmeceil.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHTHI. CUMBOJIBI XUMHYECKUX 371€MEHTOB. [IpocThie n
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckasi ¢popMyina. BaleHTHOCT aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH MOCTOSTHCTBA
coctaBa BemecTB. OTHocuTenbHass aTtoMHas Macca. OTHOCHUTENbHAs MOJIEKYJsIpHAas Macca.
MaccoBas 107151 XMMHUYECKOTO 3JIEMEHTA B COCMHEHHH.

®u3nyecKue W XUMHUYECKHE SBJICHUA. XHUMHUYECKas peaknuss U e€ MNpU3HAKh. 3aKOH
COXPaHEHHUs MAacChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiiaccupukanus XUMHUUYECKUX peaKIHii
(coenuHEHMs, pa3JIOKEHUs, 3aMEIIICHUsI, 0OMEHA).

XUMUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYyN0i#l, ¢ mpaBuiiaMu paboOThl B
naboparopur W mnpuéMamMu oOpamieHus ¢ JIabopaTOpHBIM O0OpYIOBaHHEM; H3Y4YEHHUE U
onucaHue (pU3NYECKUX CBOMCTB 00pa3L0B HEOPraHUYECKUX BEIIECTB; HAOIIOAeHHE (PU3NYECKUX
(n1aBneHue BOCKa, TassHUE JIbJIa, paCTUPAHUE caxapa B CTYIKe, KUIIEHHWE M KOHJEHCAIHs BOIbI)
U XUMHYECKUX (TOpEHHE CBEUH, NMPOKAIMBAHME MEIHON MPOBOJIOKHU, B3aUMOJICHCTBUE Mela C
KHUCTIOTOMN) sIBIIGHUH, HAONIOJEHNWE U ONMUCAaHUE MPHU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIUil
(pa3mokeHue caxapa, B3aMMOJICHCTBHE CEPHON KHCIOTHI C XJIOPUAOM Oapuisi, pasio)KeHHE
ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMoeiicTBue xene3a ¢ pactBopom coiu meau(Il));
M3YyYeHHEe CIOCOOOB pasfesieHus cMecell (C MOMOIIbI0 MaruuTta, GuIbTPOBaHKE, BhINIApUBaHUE,
TUCTUIUTSIMS, XpomaTorpadus), MpoBEACHWE OYUCTKU TIOBAPEHHOW coiu; HaONIoJeHHEe U
ONMCAHUE PE3YJIbTATOB MPOBEACHHS ONBITA, WILTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUSI MAacCChl;
CO37aHMEe MOJIEIeH MOJIEKYIN (IIapOCTEPKHEBBIX).

Bakneiiue npeacTaBuTe I HEOPraHUYeCKHX BellecTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopog — 3ieMeHT UM IpOCTOE€ BELIECTBO.
HaxoxpaeHnue kuciopoja B npupoje, Gu3nyecKue U XMMHUECKHUEe CBOMCTBA (peaKkiuu TOPEHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHUS KHCIOpoJa B Jaboparopud U
MpOMBIIIIEHHOCTH. KpyroBopoT kuciopoaa B mpupoae. O30H — amaoTporiHas Moau(UKaIus
KHCIJIOpO/Ia.

TeroBoit >PQPeKT XUMHUECKON peakiuu, TEPMOXMMHUYECKHE YpaBHEHHUs, OK30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MApHUKOBOTO AP QeKTa, pa3pylieHne 030HOBOTO CIOSL.



Bonopon — snemeHT u npocTtoe BemecTBo. Haxoxaenue Bogopoa B npupo/ie, puznyeckue u
XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCO0bI nmosrydeHust. KucinoTsl u conu.

KonuuectBo BemectBa. Mosb. Monsipaas macca. 3akoH ABorajipo. MoJisipHbIil 00bEM ra3oB.
Pacuérel 10 XUMHUYECKUM YPABHEHHUSIM.

®usnueckue cBoiicTBa BoAbl. Bonma kak pactBopurens. PactBopel. HacelieHnsle u
HEHACBILIIEHHbIE PpacTBOpbl. PacTBopumoOcTh BemiecTB B Boje.MaccoBasi [0Ji1 BeEIlECTBA B
pactBope. XuMmHueckue cBoiicTBa Boabl. OcHOBaHus. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpoje. 3arps3HEHUE MPUPOAHBIX BoA. OXxpaHa U OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukamuss Heopranmdeckux coemauHeHuid. Oxcupbl.  Kitaccupukanus OKCHIOB:
coseoOpa3ymomue (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) 1 HecoeoOpasytomue. HomeHknarypa
OKCHJIOB (MEXIyHapoJHas W TpuBHaibHasi). Du3MUeckrue U XMMHUYECKHE CBOICTBA OKCHJIOB.
[Tony4yenue okcuaoB.

OcHoBanus. Krnaccuduxanust OCHOBaHM: IIENOYM UM HEPACTBOPHUMBIE OCHOBAHMS.
Homenknarypa ocHoBaHuM (MeXIyHapoAHas W TpuBHaibHas). PU3NYECKHME U XUMUYECKUE
CBOMCTBA OCHOBaHMUU. [losryueHne ocHOBaHMIA.

Kucnorsl. Knaccuduxauust xuciaor. Homenkmatypa kuciaor  (MeXAyHapoaHas U
TpuBHanbHast). dusnueckre u XuMudyeckre cBOMCTBa KUCIOT. Psa aktuBHOCTH MetayuioB H. H.
bekerona. [lonyueHue KUcCIoT.

Conu. Homenknatypa cosieit (MeXIyHapoaHasi U TpUBHAIbHAs). DU3HUECKHE U XUMUUYECKHE
cBoiicTBa cosel. [lonyyenue coseil.

I'enernueckas cBs3b MEXKAY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUN.

XUMUYECKUH 3KCIIEPUMEHT: KaUeCTBEHHOE OMpEJIeNIEHNE COJIEp>KaHusl KUCIOPOa B BO3/IYXE;
MoJlyueHue, coOupaHHe, paclo3HaBaHWE W HW3y4YE€HHE CBOWCTB KHCIOpPOJa; HaOINoJeHNE
B3aMMOJICICTBHUS BEIIECTB C KUCIOPOJIOM M YCIOBHUS BO3HUKHOBEHMS M NPEKPAIIECHHUS TOPEHUS
(moskapa); O3HaKOMJICHHE C O0O0pa3llaMH OKCHUIOB M OIHMCAHWE WX CBOWCTB; IIOJYYCHHE,
cobupaHue, paclo3HaBaHWE M W3YyYEHHUE CBOWCTB BOAOpoJa (TOpPEHHE); B3aUMOJICHCTBHUE
Bojopona ¢ okcumom meau(Il) (Bo3MOKHO HMCHOJIb30BaHUE BHUACOMATEPUAIIOB); HAOJIOECHUE
00pa310B BeIIeCTB KOJIUYECTBOM | MOJIb; HCCIeIoBaHNE OCOOCHHOCTEH pacTBOPEHUS BEILIECTB C
pa3IMyHON PACTBOPUMOCTBIO; MPUTOTOBJIEHHE PACTBOPOB C OMNPEACIEHHOW MACCOBOW JOJIEH
pacTBOPEHHOTO BEIIECTBA; B3aUMOJICHCTBHME BOAbI C MeETaIaMH (HATpUEM U KaJbIHEM)
(BO3MOKHO HCHOJIB30BaHUE BHAEOMATEPUAsIOB); ONpeAeeHUE PACTBOPOB KHUCIOT M IIEJI0Yeil C
MOMOIIBI0 HMHAWKATOPOB; HCCIEAOBaHHE OOpa3lO0B HEOPraHUYECKUX BEIIECTB Pa3IMUHBIX
KJIacCOB; HAOJIOZICHHE W3MEHEHMsI OKPACKUM HHAWKATOPOB B PAaCTBOPAX KHUCIOT M IIEJIOYEH;
u3yueHue B3aumojeiictBus okxcuaa Meau(ll) c¢ pactBopoM cepHOM KHCIOTBI, KHCIOT C
MEeTajUlaMH, PeakUuid HEeUTpaau3aluy; MOJy4YEeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE
OJIHOTO MeTajila JPYruM U3 pacTBOpa COJIM; PELICHHUE SKCIIEPUMEHTANIBHBIX 3aJad [0 TeMe
«Baxuelmue Kiacchl HEOPraHMYECKUX COCTUHEHUIN.

IMepuonuveckuii 3axkon u Ilepuoamueckasi cucrema xumudeckux 3ijaementos /[l U.
MenpgesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKH KIACCU(UKALNUNA XUMHUYECKHX 3JIeMEHTOB. [IOHSATHE O Tpymmax CXOJHBIX
3JIEMEHTOB (ILEJOYHbIE U UIEIOYHO3EMENbHbIE METaUlbl, TaJIOr€Hbl, WHEPTHbIE Ta3bl).
DJeMeHThl, KOTOpble 00pa3yroT aM(OTEepHbIE OKCUABI U THIPOKCHU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux aneMeHToB /. M. Menzaeneesa.
KopoTkonepuoanas u uimHHOnepuojHast ¢opmbl [lepronnyeckoil cucTeMbl XMMHUYECKHX
anemeHToB [I. 1. Menneneesa. Ilepuoas! u rpynmsl. PU3HUECKHUl CMBICI TIOPSAIKOBOIO HOMEDA,
HOMEPOB IIEPUO/IA U TPYIIIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oronbl. DnekTpoHbl. CTpOEHUE 3IEKTPOHHBIX
oOonoyek aToMoB mepBeIX 20 xuMuueckux snemMeHToB Ilepuonmueckoit cucremst /1. U.
MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO JIEMEHTA MO €ro mnojoxeHuto B [lepuoanueckoit
cucteme /1. 1. Menneneena.



3aKOHOMEPHOCTU M3MEHEHMsI pajuyca aTOMOB XUMHUYECKHX 3JEMEHTOB, METAUIMYECKUX U
HEMETAJNIMYECKUX CBOMCTB IO IpylnaM U nepuojaMm. 3HaueHue llepmoanueckoro 3akoHa u
Ilepuoanueckoil cUCTeMBbl XMMHUYECKUX JJIEMEHTOB I pa3BUTUSA Hayku M npaktuku. [[. WM.
MeneneeB — y4€HBIN U IPAKIAHUH.

Xumuueckas CBSI3b. KoBanenTtnas (monsipHas U HETIOJISIpHAas ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIeMEHTOB. MIoHHas! CBS3b.

Crenenp okucineHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl okucieHus u
BoccTaHOBJEHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUN D3KCIIEPUMEHT: H3y4eHHE O0Opa3loB BEIIECTB METAUIOB M HEMETAJIOB;
B3aUMO/ICHICTBUE TUAPOKCUAA LIUHKA C PacTBOpPaMH KHUCJIOT U ILEJIOYEHl; MPOBEIECHUE OIIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakuuu
Pa3oKeHus, COCUHEHMUS).

MexnpeameTHblie CBSI3U

Peanmzanust MeXnpeaMETHBIX CBSI3eH NpU M3YUYEHHUM XUMHHU B 8 Kijacce OCYIIECTBIISIETCS
Yepe3 UCIOJIb30BaHME KakK OOIMX ECTECTBEHHO-HAYyYHBIX TMIOHATHUNM, TaK U TOHSITHH,
SIBJISFOIUXCS] CHCTEMHBIMHM JUISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mue ecTecTBEHHO-HAYYHBIC TMOHATHS: HAy4dHBIN (haKT, TUTIOTE3a, TCOPHs, 3aKOH, aHAJIN3,
CUHTE3, KIacCU(pUKaIus, MNEePUOJUYHOCTb, HAOIIOIEHUE, HKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MepeHue, MOJIEIb, SIBJICHHUE.

®uzuka: Marepusi, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUT, H30TOIBI,
PaMoOaKTUBHOCTb, MOJIEKYJA, DSJEKTPUYECKUIN 3apsl, BEUIECTBO, Tello, 00BbEM, arperatHoe
COCTOSIHUE BEIeCTBA, ra3, (U3WYECKHE BEIUYMHBI, €JUHHIBI MU3MEPEHHs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpasIbl, TOPHBIE TIOPOJIBI, MOJE3HBIE HCKOTIAEMBbIE,
TOIUIUBO, BOJHBIE PECYPCHI.

9 kJaacc

BemecTBo M XMMHUYECKas peaKIus

[Tepuonnueckuii 3akoH. [lepuoandeckas cuctrema xumudeckux sneMeHToB /. 1. Menpaeneena.
Ctpoenne aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XHMHYECKHX DJIEMEHTOB TEPBBIX
TPEX MEPHOJIOB, KK, KAJIbIUs U UX COCAMHCHUN B COOTBETCTBHH C IOJIOKEHUEM JJIEMEHTOB B
[Tepuoaudeckoit cucTeMe u CTPOCHUEM MX aTOMOB.

Ctpoenue BemecTBa: BHABl XUMHUYECKOW CBSI3M. THUIBI KPUCTAUIMUECKHX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPHCTAUIMYECKOW PEMIETKH M BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus ©  HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB (MEXKIyHapoAHAas H
TpUBHAJIbHAS). XHMHYECKHE CBOMCTBAa BEIIECTB, OTHOCAIIMXCA K Pa3IMYHBIM KJaccaMm
HEOPraHMYECKHX COCAMHEHUH, FTeHeTUYECKast CBSA3b HCOPTaHMYECKUX BEIECCTB.

Knaccudukanus XUMHYECKHX pEaKIUil MO pa3IMyHbIM Mpu3HaKaMm (IO YUCIYy M COCTaBy
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEMIoBOMY 3(h(deKTy, mo H3MEHEHHIO CTemeHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsitTne o ckopoct xumudeckoi peakiuu. [loHsTHe 00 OOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
XUMUYECKOM paBHOBecHU. DakTopbl, BIMUSIOIIME HA CKOPOCTb XUMHUYECKOM peakuuu u
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHS.

OKUCAUTENEHO-BOCCTAHOBUTENBHBIE  PEAKIMH, JJIEKTPOHHBIA  OalaHC  OKHCIUTENbHO-
BOCCTAaHOBUTENbHON peakuuu. CocCTaBlE€HUE YPaBHEHUM OKHUCIUTEIIbHO-BOCCTAHOBHUTEIIBHBIX
peaxIuii ¢ UCIOIb30BAaHUEM METO/1a DIIEKTPOHHOTO OanaHca.

Teopust >MEKTPONUTHUECKON NUCCOLUMALMU. DJIEKTPOIUTHL U HE- SIEKTPONUTHL. KaTuoHsl,
QHUOHBI. MeXaHu3M [HUCCOLMAlMM BEIIECTB C PAa3JIMYHBIMU BUJAMU XUMHUYECKOW CBS3H.
Crenens auccormanuy. CHIBHBIC U CIa0bIE AIEKTPOJIUTHI.



Peakuun moHHOro oOMeHa. YcCOBMsSI IPOTEKAaHUS peakUuil HMOHHOIO OOMEHa, IOJHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHsS peakuuil. CBONHCTBa KHUCJIOT, OCHOBAaHUI U COJIEH B CBETE
MPEJICTaBICHU 00 SJICKTPOJIUTHYECKON mucconuanuy. KadecTBEeHHbIE pEakIUu Ha HOHBL
[TonsTHE O THAPOIU3E COJIEH.

XUMUYECKUN JKCIIEPUMEHT: O3HAKOMJIEHHE C MOJCIISIMA KPUCTAUIMYECKUX PEIETOK
HEOPraHWYECKUX BEIIECTB — METAJUIOB M HEMETAIOB (rpadura U anmasa), CIOKHBIX BEUIECTB
(x70puaa HaTpus); HUCCIEIOBaHME 3aBUCUMOCTH CKOPOCTM XUMHUYECKOM peakuuud OT
BO3JICHCTBUS PA3IMYHBIX (PAKTOPOB; UCCIEIOBAHUE AIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB,
mpouecca  AMCCOLMAIMU  KUCJIOT, Iienoued U cojied  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB); IPOBEACHUE ONBITOB, WJUITFOCTPUPYIOIINX MPU3HAKUA MPOTEKaHUs peakiuil
HOHHOTO oOOMeHa (oOpa3oBaHHME OcCajJKa, BBbIACICHUE Tra3a, 0O0pa30BaHWE BOJIbI); OIBITOB,
WUTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakuuu
pa3ioXKeHusi, COEIUHEHMs); paclHo3HAaBAaHUE HEOPraHWYECKHMX BELIECTB €  I[OMOLUIBIO
KaueCTBEHHBIX pEeaKLUii Ha HOHBI; pEIIEHUE FKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTajuibl 1 MX coeJUHEHHSA

OO6mras xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE CTETIEHU
okucienusa. CtpoeHue u (pu3NUecKre CBOMCTBA MPOCTHIX BELIECTB — FAJIOT€HOB. XMMHUECKUE
CBOMCTBa Ha MpuUMepe Xjopa (B3aUMOJEHCTBHME C MeTaUlaMH, HEMeTajulaMH, IIeJIouaMu).
XnopoBogopoa. ConsiHas KUCIOTAa, XUMAYECKUE CBOWCTBA, MOJIydeHUE, MPpUMEHeHue. JleiicTBue
XJIOpa U XJOPOBOJIOPOJA HAa OPraHu3M YeloBeKa. BakHeHmme XJIOpUIbl U UX HaXOXKJICHHE
B MIPUPOJIE.

OO6mass xapakrepuctuka »51aeMeHTOB VIA-rpynmnbl. OcoO€HHOCTH CTpOEHHS aTOMOB,
XapaKTepHbIE CTETIEHH OKUCICHHUSL.

Crpoenune u (pU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJIa U CEePhl. AJUIOTPOIHBIC
MoU(UKAIIMNA KUCIOpPOJa W Cephl. XMMHUYECKHe CBoMcTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢buznueckue U xumMuueckre cBorctBa. OKCUABI Cephbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, GU3MYECKHE M XUMHUUYECKHE CBOMCTBaA (0OOIIHME Kak MPEACTaBUTENS Kiacca
KUCIIOT M crneruduueckrue). XUMUYECKHUE PEaKIUH, JiekKallde B OCHOBE IMPOMBIIIIEHHOTO
crocoba mostydeHusi cepHOr KHUCIOTHL. [Ipumenenue. Conu CEepHOM KHUCIOTHI, KaueCTBEHHAs
peakiusi Ha cynbdar-uoH. HaxoxzaeHue ceppl M €€ coeIWHEHUH B NIpupojie. XHUMUYECKOE
3arpsi3HEHUE OKpPYXKAloIled cpeAbl COEAMHEHUSAMHU cepbl (KUCIOTHBIE O, 3arps3HEHHE
BO3JlyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAICHHUS.

OOmass xapaktepucTtuka ds1aeMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTEPHbIEC CTEIIEHU OKUCIICHHUS.

A30T, pacrpocTpaHeHHe B Ipupoje, puandeckre u Xxumudeckue cBoiictea. KpyroBopor azora
B mpupojie. AMMHaK, ero (u3u4eckrue M XUMHUYECKHE CBOMCTBA, MOJYYCHHE M IPUMEHEHUE.
Conu amMmMOHUS, UX GU3NYECKUE U XUMHYECKHUE CBOWCTBA, MprMeHeHue. KauecTBeHHas peakius
Ha MOHBI aMMOHUS. A30THas KHCIOTa, €€ MolydyeHue, (pU3nveckrue M XUMHUYECKHEe CBONCTBA
(oOmme kak MpeICcTaBUTENs Kilacca KUCIOT M crneuuduueckue). Mcnomp3oBaHue HUTPATOB U
coJieii aMMOHHUS B Ka4€CTBE MUHEPAJIbHBIX yI0OpeHui. XMMHUECKOe 3arps3HEHHE OKPYKaIOMIe
Cpelbl COeTMHEHUAMH a30Ta (KUCIOTHBIE IOXK/IH, 3arpsi3HEHUE BO3/AyXa, IOUBHI U BOJOEMOB).

®ocdop, amrorponHsle Moaudukanuu Qocdopa, ¢uznUeckue U XUMUYECKHE CBOWCTBA.
Oxcun docdopa(V) u dochopnast kucnota, Gpusnueckne U XUMUUECKUE CBOICTBA, MOyYEHHE.
Hcnonb3oBanue ¢ochaToB B Ka4eCTBE MUHEPATIbHBIX yI00OpEHUH.

OOmast xapaktepuctuka 3neMeHToB IVA-rpynmbl. OCOGEHHOCTM CTpOEHHS aTOMOB,
XapaKTEpHbIE CTETIEHU OKUCIICHMSL.

VYraepon, amioTponHble MOJU(UKALKK, paclpoCTpaHEHHE B MpHUpone, (uznyeckue u
XUMUYecKkrue cBoicTBa. AxcopOuus. Kpyrosopor yriepona B mpupoae. OKcuasl yriepoja, ux
¢u3nyeckne W XMMHUYECKHE CBOMCTBa, JeMCTBME Ha IKHMBBIE OPraHU3MBbl, MOJy4YeHHUE
U IpUMEHEHue. DKOJIOTHYeCKue NpoOieMbl, cBA3aHHbIe ¢ okcujaoM yriepona(lV); rumoresa
rJ100aJIbHOTO TOTEIJICHUsT KIIMMaTa; MapHUKOBBIA 3¢ ¢eKT. YrojapHas KUCIOTa U €€ COMH, MX
¢u3nyeckue U XMMHUYECKUE CBOWCTBA, MOJydYeHHE M NpuMeHeHue. KauecTBeHHas peakuus Ha



KapOoHaT-MOHKI. Vcmonb3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINUICHHOCTH U
CEJIbCKOM XO35IMCTBE.

[lepBoHauanbHble TMOHATHS 00 OpPraHMYECKUX BEUIECTBAX KaK O COCAMHEHMSX Yriepoja
(MeraH, 3TaH, ASTWJIEH, AallETWIEH, 3TaHOJ], IJIMLEPUH, YyKCycHas kKucinora). Mx cocraB u
XxuMudeckoe crpoeHue. I[loHATHe O OMOJIOTHYECKHM BaXXKHBIX BEIIECTBAX: JKHUpax, OeiKax,
YIJIEBOAAX — W UX POJM B JKU3HU YelOBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COEIUHEHU.

Kpemuuii, ero ¢pusnyeckue 1 XUMHYECKHUE CBOUCTBA, MOJTy4YeHHEe U mpuMeHeHue. CoeTnHeHus
KpemHHs B nipupoze. O6umwe npencraBineHust 00 oxcuae kpeMHUsA(IV) n KpeMHUEBOW KUCIIOTE.
CunmukaTel, WX HCHOJb30BaHUE B OBITY, MEIUIMHE, MPOMBINIJICHHOCTH. BakHeiimue
CTPOWTENBHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobrembl
0€30MacHOT0 UCMOJIb30BAaHUS CTPOUTEIbHBIX MATEPHAIIOB B TIOBCEJHEBHOM KU3HHU.

XUMUYECKUH IKCIEPUMEHT: N3ydeHUEe 00pa3lioB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHCJIOTHI; TIPOBE/ICHNE KAaUeCTBEHHBIX PEAKIIUN Ha XJIOPUJ-UOHBI M HAOIIOJCHUE TTPU3HAKOB HX
MPOTEKAHUS; OMBITHI, OTpaKaronue (PU3NYECKUe W XUMUUYECKHE CBOWCTBA TAJIOTE€HOB U MX
COeIMHEHUI (BO3MOXKHO HCIOJb30BaHUE BUAECOMATEPUANIOB); O3HAKOMJIEHHME C 0O0pa3namu
XJIOPUAOB (TATOT€HUIOB); O3HAKOMJICHHE C O0Opa3liaMHu cepbl U €€ COCIUHEHHMSIMHU (BO3MOKHO
WCIIOJIb30BAaHUE BHUJCOMATEPUATIOB); HaAOMIOACHUE TMpollecca OOYIrJMBaHUS caxapa TOJ
NEUCTBHEM  KOHUEHTPHUPOBAHHOM CEPHOM  KHUCIOTHI;, H3Y4€HHUE XHMHUYECKUX CBOMCTB
pa30aBiIeHHONW CEpHOW KHUCIIOTHI, MPOBEACHHE KAUECTBEHHOM peakuuu Ha CcyilbpaT-uOH U
HaOmo/IeHNe TpHU3HaKa €€ MPOTEeKaHHs; O3HAKOMJIEHHE C (U3MYECKHMMH CBOMCTBaMM a30Ta,
dbochopa m uUX coenvHEHHMHA (BO3MOXKHO WCIOJIB30BAaHUE BHACOMATEpPUAIOB), 0Opas3mamu
a30THBIX W (OChOPHBIX yIOOpEHUI; TOJIyueHHe, coOupaHue, pacro3HABaHWE M HW3YYCHHE
CBOMCTB aMMMaKa; MPOBEJIEHUE KAaueCTBEHHBIX peaklui Ha MOH aMMOHHUA U (ocdar-uoH u
M3y4YeHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI
C MeJpI0 (BO3MOYKHO UCIOJIb30BAaHUE BUICOMATEPUAIIOB); U3YUEHUE MOJENIeN KPUCTAUIMYECKUX
peméTok anmMasa, rpadura, dyepeHa; 03HAKOMIICHHE ¢ MPOIECCOM aacopOIuy pacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YITIEM WU YCTPOMCTBOM MPOTHBOrasa; IMOJIyueHUE, COOUpaHUE,
pacrno3HaBaHHe ¥ U3y4eHHE CBOMCTB YIIIEKHCIIOTO Ta3a; IPOBEACHHE KaUeCTBEHHBIX peakuil Ha
KapOOHaT- W CHJIMKAT-UOHBl U U3Y4YCHHE TMPU3HAKOB UX MPOTEKaHHs; O3HAKOMIIEHHE C
MPOJIYKIMEH CHUIMKATHOW MPOMBIIIJICHHOCTH; PEUICHUE SKCIEPUMEHTAIbHBIX 3aJad [0 TeMe
«Baxxnelme HeMeTauIbl U UX COCAUHEHUSY.

MeTtanjibl M UX COeIMHEHUS

OO011ast XapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX MOJIOKEHUS
B Ilepnonnueckoii cucreme xumuyeckux snemeHToB [[. 1. MenaeneeBa U CTpOEHHsS aTOMOB.
Crpoenue metayioB. MeTalindeckas CBsI3b M MeETaJUIMYECKash KPUCTAJUTMUECKas peméTka.
DNEeKTPOXUMHYECKUN P HamnpspkeHuid MeTaiioB. Du3nueckue U XUMHUYECKHE CBOMCTBa
MetaiioB. OOmue cnocoObl moydeHus MetamioB. [loHsTHe 0 KOppPO3UHM METallIoB, OCHOBHbBIE
crocoObl 3almuThl UX OT Kopposuu. CmnaBbl (cTanb, YyryH, AIOPATIOMUHUNA, OpOH3a) U HX
MIPUMEHEHHE B OBITY U IPOMBIIILIICHHOCTH.

[lenouynsie MeTamwibl: nojoxeHue B [lepuoanueckoit cucreMe XxuMudeckux snemeHton JI. 1.
MeneneeBa; CTpO€HHE HX aTOMOB; HAaxoOXJIE€HHUE B mpupoje. Duznyeckue W XUMHUYECKHE
CBOICTBa (Ha mpuMepe HaTpus U Kamusi). OKCUABI U THAPOKCUABI HATpUs U Kanus. [IpumeHeHue
LIEJOYHBIX METAJUIOB U UX COETUHEHUIA.

[IlenouyHo3emMeNnbHbIE METAJIBl MAarHUW W KaJlbLIMW: mojokeHue B [lepumoanueckoi cucreme
xumuyeckux snemeHToB Jl. M. MeHneneeBa; cTpoeHHE MX aTOMOB; HaxXOXKJEHUE B MPHUPOJE.
®u3nyeckue U XMMHYECKHE CBOMCTBA MarHus M Kainblus. BaxHeilne coOequHEHUs KalbIus
(oxeun, rupokcua, coan). KECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHSI.

Amomunuit: nonoxenue B Ilepuoamueckoil cucreme xumuueckux osnemeHtoB JI. .
MeneneeBa; cTpoeHUE aTOMa; HaXOXJAeHUE B npupojie. Puznyeckne U XUMHYECKHE CBOMCTBA
amoMuHM. AM(OTEpHBIE CBOMCTBA OKCH/IA ¥ TUPOKCUIA ATFOMUHUS.



Keneso: nonmoxenue B Ilepuonnyeckoit cucreme xumudeckux aieMeHToB [[. . Menpeneesa;
CTPOEHHUE aToMa; HaxoXJeHue B npupone. Puznueckue W XUMUYECKHE CBOMCTBA >KeEJe3a.
Oxkcunpl, ruapokcusl u conu xkenesa(ll) u xeneza(lll), ux cocras, cBoCTBa U MOTy4YEHUE.

XUMHUYECKUH OSKCHEPUMEHT: O3HAKOMJIGHHE C oOpaslamMi METauIoB U CIUIaBOB, HX
(¢U3NYEeCKUMHU  CBOMCTBaMH; M3y4YCHHE pPE3yJIbTaTOB KOPPO3MHM METAIOB  (BO3MOKHO
HCII0JIb30BAHNE BUJIEOMATEPHUAIIOB), OCOOEHHOCTENW B3aMMOJCHCTBUS OKCHJa KaJlbLiUsg U HaTpuUs
C BOJIOM (BO3MOXHO HCII0JIb30BAHNE BUJIEOMATEPUAIOB); UCCIEA0BAHUE CBOMCTB JKECTKOM BOJIBI;
rpolecca TOpPEHMsI jKeje3a B KHUCIOPOAE (BO3MOXHO HCIIOJIb30BAHWE BHJIEOMATEPHAIIOB);
MIPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEaKIUii Ha MOHBI (MarHus, Kajablys, aTFOMUHUS, ITTHKA,
xemne3a(ll) m sxenmesa(Ill), memu(Il)); HaOmogeHWE W OMHMCAHWE NPOIECCOB OKPAITUBAHUS
IUIAMEHM MOHAaMU HATpHsl, Kaliusl M Kajablus (BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEpPHAIIOB);
uccleoBaHuEe aM(OTEPHBIX CBOMCTB TMAPOKCHIA aTOMUHUS M THAPOKCUIA LIMHKA; pelIeHue
AKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHele MeTaibl U UX COeTUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

HoBele MmaTepuainsl 1 TexHoJIOTHU. BelecTBa 1 MaTepuassl B MOBCEAHEBHOM )KU3HU Y€IOBEKa.
XuMmus U 310poBbe. bezomacHoe HCIONb30BaHME BEIIECTB M XUMHUYECKHX peakuuil B OBITY.
[lepBas moMoIb MpPU XUMHUYECKHUX OXKOrax U oTpaBieHUAX. OCHOBBI 3KOJIOTHYECKOMN
IrpaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpYXKaroulell cpenbl (mpenenbHas JOIMyCTHUMAast
koHreHTpaius Bemects — [1/1K). Posib xuMuu B permeHun dKOJIOTHISCKUX MPOOIIeM.

[IpuponHble MCTOYHUKH YTIIEBOJIOPOJOB (Yrojb, MPUPOMHBIA Ta3, HEPTH), MPOMYKTHI HX
nepepaboTKH, UX POJIb B OBITY M IIPOMBIIILJIEHHOCTH.

XUMUYECKUH HKCHEPUMEHT: U3ydeHue oOpa3loB MaTepHalioB (CTEKJO, CIJIaBbl METAJJIOB,
MOJIMMEPHBIC MAaTEPHAITHI).

Me:knpeaMeTHbIe CBSI3H

Peanusanus MeXNpeaMETHBIX CBS3€M NpPH W3YYEHMM XMMHUU B 9 Kiacce OCYyHIECTBISETCS
yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUN, TaKk U TOHATHI,
SIBJISIFOLUXCSL  CUCTEMHBIMM  JUIL  OTHEJBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA.
Peanusanus MexnpeaMeTHBIX CBA3EH NPU U3YYEHUH XMMHH B 9 Kilacce OCYIIECTBIISIETCS 4epes
UCIOJIb30BAHME KaK OOLIMX €CTeCTBEHHO-HAYYHBIX TMOHATHUH, TaK U TOHSATUH, SBISIOLIMXCS
CUCTEMHBIMU I OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01ue ecTecTBeHHO-HAYYHbIE TMOHATHSA: HAay4HBIM (PAaKT, TUMOTE3a, 3aKOH, TEOPHs], aHAIIU3,
CHUHTE3, KIacCU(pHUKanus, MEePUOJUYHOCTb, HAOIIOIEHUE, HKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MepeHue, MOJIelb, SIBJICHUEe, TApHUKOBLIN 3()(PeKT, TEXHOIOTUsl, MaTepHAIIbI.

®usnka: Marepus, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJa, OSJIEKTPUYECKUM 3apsij, M[POBOJHHMKH, IOJYIIPOBOJHUKH,
TUDIIEKTPUKH, (OTOANIEMEHT, BEIIEeCTBO, TeNO, 00BEM, arperarHoe COCTOSIHUE BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpPUCTAUIMYECKas pEMIETKa, CIUIaBbl, (U3UUECKHUE BEIHYUHBI,
€AVHULBI U3MEPEHUs, KOCMUUYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE3/b1, COHIIE.

buonorus: ¢otocunTes, apixanuwe, Ouocdepa, HIKOCUCTEMa, MHUHEpAIbHbIE YIOOpEeHHUS,
MHKPO3JIEMEHThI, MAKPO3JIEMEHTBI, IUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNIbI, TOPHBIE MOPOIbI, MOJE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIbTATBI

HSyquI/Ie xuMuu B 8-9 Kiacce HaIIpaBJICHO Ha JOCTUKCHUC O6y‘laIOH_[I/IMI/IC$I JIMYHOCTHBIX,
MCTAIIPECAMETHBIX U IPCAMETHLIX PC3YJIbTATOB OCBOCHUSA yqe6Horo npeameTa.

JIMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3ybTaTbl OCBOCHHA TPOrpaMMbl  OCHOBHOTIO 061].[61“0 06p3.30BaHI/I$I
JOCTUIalOTCA B XOAC 06y‘-ICHI/IH XUMHUHU B CAUHCTBEC yqe6H0171 U BOCIIMTATEIbLHON NEATEIbHOCTH
OpPaHI/IBaI_[I/II/I B COOTBCTCTBUHU C TpaJUIIMOHHBIMU pOCCPIfICKPIMH CONUOKYJIBTYPHBIMU U



JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, TPUHSATBIMH B OOIIECTBE TpaBUIAMH H HOPMaMu
MOBEJICHUsT M CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHMS, CaMOPA3BUTHUS M COIMAIM3AIUU
00yJaromuxcs.

JIM9HOCTHBIE PE3YNIBTATHI OTPAKAIOT C(HOPMUPOBAHHOCTH, B TOM YHUCIIC B YACTHU:

IaTprnoTHYecKoro BOCMTAHUS

1) IEHHOCTHOTO OTHOIICHUS! K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAYYHOMY
HacJeAWI0, MOHMMAHUS 3HAYCHUS XUMUYECKOW HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHON WMH(POPMAIUCH O TEPEIOBBIX TOCTUXKEHHUSIX U OTKPBITHUIX
MHUPOBOM M OTEUYECTBEHHOW XMMUU, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOWCTBE
MHUpa U 00IIECTBA;

I'pa:knanckoro BocnuTaHus

2) TpeIncTaBlieHUS O COIMAIBHBIX HOPMAaX W TMpaBUJIAX MEXKIWYHOCTHBIX OTHOIIECHUW B
KOJUUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOH, Y4eOHO-
HCCTIE0BATENBCKOM, TBOPUECKOM U IPYrUX BUIAX JAEATEIHHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JIESITEIIbHOCTH TIPH BBIMOJTHEHUU YYEOHBIX, MMO3HABATEIBHBIX 3aJ1a4, BBHIMOJTHECHUU
XUMUYECKUX IKCTIEPUMEHTOB, CO3/IJaHUN YIEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAaHHIO
M B3aUMOTIOMOIIM B TPOIECCE ITOM y4eOHOUN esATEeIbHOCTH; TOTOBHOCTH OIIEHHUBATH CBOE
MOBEJICHNE W TIOCTYIKH CBOMX TOBApHUIIEH C TO3WIIMHM HPABCTBEHHBIX U TPABOBBIX HOPM C
Y4€TOM OCO3HAHHUSI MMOCIEACTBUI MIOCTYIIKOB;

[leHHOCTH HAYYHOIO MO3HAHUA

3) MHPOBO33PEHYECKUX TPEJICTABICHWNA O BEMIECTBE W XUMHYECKOW  pEeaKIluw,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH W COCTABISAIONIMX OCHOBY IS
MOHMMAaHMsI ~ CYIIHOCTH HAy4yHOW  KapTUHBI MHpA; TNPEJICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTUS IPHUPOABI, B3aNMOCBA3SX YEJIOBEKAa C MPUPOJHOM CpPENoi, O poiu
XMMUH B MO3HAHUM 3THX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENbHBIX MOTHBOB, HAIIPaBJICHHBIX Ha IMOJIyY€HHE HOBBIX 3HAHUN IO XUMHH,
HEOOXOUMBIX JUIsl 00BSICHEHUS HAOMIOAAEMBIX IIPOIIECCOB M SIBJICHH;

5) mo3HaBaTeabHOW, MHGOPMAIIMOHHOW M YHUTATEIBCKOW KYJAbTYPHI, B TOM YHCJIC HAaBBIKOB
CaMOCTOSITEIPHOW pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU JIMTEPATypOH, JOCTYIMHBIMHU
TEXHUYECKUMU CPEICTBAMU UH(GOPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOy4eHHUIO U MO3HAHHIO, JTIOOO3HATENLHOCTH, TOTOBHOCTU M CIIOCOOHOCTU K
caM000pa3oBaHUI0, TPOEKTHOM U HCCIEA0BATEIBCKON NESATENLHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPaBJICHHOCTH U YPOBHS 00y4YeHHUsI B IajbHEHILIEM;

®opMHPOBAHHSA KYJIbTYPbI 310POBbS

7) oco3HaHMs [IEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3JI0POBbIO, YCTAHOBKHU
Ha 370pOBBIA 00pa3 >KW3HU, OCO3HAHUS TMOCIEACTBUI M HENPUITHUS BPEAHBIX MPHUBBIYCK
(ynoTpeOyieHuss anKoroJisi, HApKOTUKOB, KypeHHs), HEOOXOIMMOCTH COOJIOACHUS IpaBUII
0€30MMacHOCTH NP OOpaIEHUH ¢ XUMUYECKUMU BEIIECTBAMH B OBITY U peasibHOM JKU3HH;

TpynoBoro BocnuTaHus

8) uHTepeca K MPaKTUYECKOMY M3Y4EHUIO Mpodeccuii U Tpyaa pa3IndHOro poJia, yBaKeHUE K
Tpyly W pe3yiabTaraM TpPYIAOBOM JEATENbHOCTH, B TOM UHCIE HAa OCHOBE IPUMEHEHUs
MpEeIMETHBIX 3HAHWKA 1O XHUMHH, OCO3HAHHOTO BBIOOpAa WHIUBUIYAILHOH TPaeKTOPUHU
MPOJIOJKEHHST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMUHU,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTE; ycmemHol MmpodecCHOHANbHON AeATeNbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUI; TOTOBHOCTh a/IalITUPOBATHCA B TPO(HECCHOHATILHOM cpefie;

JKO0JOrH4€eCKOr0 BOCIIUTAHUS

9) PKOIOTUYECKH 1IENIECO00Pa3HOTO OTHOIIEHUS K MPUPOJEe KaK MCTOYHUKY >KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS, TOHUMAHUS IEHHOCTH 3J0POBOTO M 0€30TacHOro obpaza »KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3UYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHUS IIEHHOCTH COOJIO/ICHUs MPaBU OE30MacHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMH,
a TaK)K€ B CUTYALMSIX, YTPOXKAIOLIUX 3I0POBbIO U JKU3HU JIOACH;



10) crmocoOHOCTH TPUMEHSTH 3HAHUS, IMOJy4aeMble NMPHU W3YYCHHH XUMHUU, JUIS PEIICHHS
3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEW NPUPOJHOM CpPENOW, MOBBIIECHHUS YPOBHS 3KOJIOTMYECKOU
KYJIBTYpBI, OCO3HAHHS IJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM U MyTed MX pelieHHs
IIOCPEJCTBOM METOJI0OB XHUMHUU;

11) 5KOJIOTMYECKOTO MBIIIJICHUS,, YMEHUS PYKOBOJCTBOBATbCSI MM B IIO3HABATEJIbHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeranmpenMeTHBIX pPE3yJabTaTOB BBIICISIFOT 3HAYUMBIC JUIS  (DOPMHUPOBAHHS
MHPOBO33PCHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIUI, TUNOTEe3a, (aKT, CHCTEMA,
MPOIIECC, SKCIEPUMEHT M Jp.), KOTOPBIE HCIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUE€OHBIX
MpeAMETaxX U MO3BOJISIIOT Ha OCHOBE 3HAHHUM M3 ATUX MPEIMETOB (POPMUPOBATH IIPEICTABICHUE O
LETTOCTHOW HAay4YHOW KapTHHE MHpA, U YHUBEpCaJbHbIE yueOHBbIC NEHCTBHS (TIO3HABaTEIbHBIC,
KOMMYHUKATHUBHBIE, PETYISATHUBHBIE), KOTOpPbIE 00€CleunBarOT (POpPMUpPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEIbHOMY INIAHUPOBAHUIO M OCYIIIECTBICHUIO YIEOHOU NEATeIbHOCTH.

MeranpeaMeTHbIE PE3YAbTAaThl OCBOEHHUS 00pa30BaTEIBLHOM MPOTrpaMMBbl IO XUMHUHU OTPAKAIOT
OBJIQJICHHE YHUBEPCATbHBIMH MMO3HABATEILHBIMU JIEHCTBUSAMHU, B TOM YHUCJIE:

ba30BLIMM JJOrHYeCKUMH JeHCTBUAMHA

1) yMeHHEM HCIOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHHS TPH OCBOCHWUW 3HAHUM:
pacKpbhIBaTh CMBICT XUMHUYECKHX TIOHSATHH (BBIACIATH HMX  XapakTEpHBIC IPU3HAKH,
YCTaHABJIWBATh B3aUMOCBS3h C IPYTHUMH TOHSATHUSMHU), UCTIOIH30BATh MOHSITUS IS OOBSICHEHUS
OT/JCNbHBIX (PAKTOB W SBJICHUH; BHIOMpPATh OCHOBAHUS W KPUTEPHH IS KiacCUpUKAIIIH
XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUN; YCTaHABIMBATh NPUYHHHO -CJIEJCTBEHHBIE CBS3U
MEXy 00BEKTaMH U3YUEHHUS; CTPOUTD JIOTUUECKHE PACCYKIACHUs (MHAYKTUBHBIC, ICTyKTUBHBIC,
10 aHAJIOTHH); IeJIaTh BBIBOBI U 3aKITIOUCHUS;

2) yMEHHEM MPUMEHSTh B IMPOIECCEe MO3HAHUS MOHATHS (MMPEAMETHBIE U METaNpPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HCIIOJb3yEeMble B XHMHH, MPEOOPa30BBIBATH IIMPOKO
MIPUMEHSIEMbIC B XUMUH MOJICIbHBIC MPEJCTABICHUS — XUMUUYECKHA 3HaK (CMMBOJI JIEMEHTA),
XuMudeckas (opMyna W ypaBHEHHE XHUMHUYECKOW PEAaKIMW — TIpPU pEHIeHUU Yy4eOHO-
MO3HABATEJBHBIX 3aJlad; C Y4YETOM HOTHUX MOJICTBHBIX MPEJCTABICHUN BBIABIATH U
XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKH M3y4aeMbIX OOBEKTOB — XUMHUYECKHUX BEIIECTB U
XUMHUYECKUX PEAKIUI; BBIABISITH OOIIME 3aKOHOMEPHOCTH, MPUYWHHO-CICACTBEHHBIC CBS3H
MPOTUBOPEUHUS] B M3Y4ae€MbIX Mpolleccax W SIBJICHUSX; IMpeiaratb KPUTEPUU IJIsI BBISIBJICHUS
ATUX 3aKOHOMEPHOCTEH M MPOTUBOPEUHNIA; CAMOCTOSTEIHFHO BRIOMPATh CIIOCOO pemIeHus yaeOHOH
3a7auu (CpaBHUBATh HECKOJbKO BapHAHTOB pEIIECHHUs, BbIOMpaTh HanOoJiee MOJXOISIIHNNA C
y4€TOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPUEB);

ba3oBeIME HCCI€I0BATEILCKHMH A€l CTBUSIMH

3) yMEeHHMEM HCIOJIb30BaTh MOCTaBJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TaKkk€ B KadyeCTBE OCHOBBI i (OPMHUPOBAHMUS THIOTE3bl IO IPOBEPKE MPABHIBHOCTH
BBICKAa3bIBAEMBIX CYXKJICHUI;

4) mpuoOpeTeHHe OMbITa MO IUIAHUPOBAHUIO, OPraHU3allUd M TPOBEIACHHUIO YYCHHUYECKHX
AKCIEPUMEHTOB: YMEHHE HAOII0OIaTh 32 XOJIOM MPOIEcca, CAMOCTOSATEIHHO MPOTHO3UPOBATH €ro
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHS W BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
MCCIIeIOBAHUS, COCTABISATh OTUET O MPOJIeaHHOM padoTe;

PadoToii ¢ nngopmanueit

5) yMeHueM BhIOUpaTh, aHATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMAIIHIO PA3TUIHBIX BHIOB
1 (HOopM TMpeICTaBICHHS, TOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMY/sIpHAS TUTEpaTypa
XMMHYECKOTO COJIep)KaHWs, CIpaBOYHbIE TOcoOUs, pecypchl VHTepHETa); KPUTHYECKH
OIICHUBATh MMPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMAIIUIO;

6) yMEHHEM MPUMEHSThH Pa3INYHbIe METOABI U 3alPOCHI IPU MOUCKE U 0TOOpe HHMOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX ISl BBITIOJIHEHUS YUYEOHBIX U MMO3HABATEIBHBIX 33144
OTIpeNIeNIEHHOTO THIA; MPUOOPETeHHE OMbITa B OO0JIACTH HWCIHOJB30BaHUSA WH(OPMAIIMOHHO-



KOMMYHHUKATHBHBIX TEXHOJIOTH, OBJaJICHHE KYIbTYPOi aKTMBHOTO MCIIOJIB30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM; CaMOCTOSTENIbHO BBIOMpaTh ONTUMAIBHYIO (OpMy mpeacTaBiIeHUs
uHbOpMAIMK M WILIIOCTPUPOBATH pEIIaeMbIe 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
apyrumu popmamu rpaduku U ©X KOMOMHAIMSMU;

7) yMeHHEeM WHCHOJb30BaTh M aHAIM3UPOBATH B Ipollecce Y4eOHON M HCCIIeI0BATEIbCKON
NEATeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYKAOLIEH MPUPOTHON CPEBI;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH /IeHCTBUSIMH

8) ymenmeM 3amaBaTh BONPOCHI (B XOJ€ [Ualora W/WIM JTUCKYCCHM) IO CYIIECTBY
oOcyxnaemMoli TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIBHO BBITIOJTHEHUS
MPEeI0KEHHOM 3a/1a4H;

9) nmnpuoOpereHue ombITa MPE3EHTALUU  PE3YAbTATOB  BBINOJHEHUS  XHUMHYECKOTO
JKCIIEpUMEHTa (J1Ta00paTOPHOTO OTMBITA, JTAOOPATOPHON pPaOOTHI MO HCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

10) 3aMHTEpPECOBAHHOCTH B COBMECTHOM CO CBEpPCTHMKAMH I[IO3HABATEIILHOW U
MCCIIEIOBATENILCKOM JEATENBPHOCTA TPU PEIICHNH BO3HHUKAIOIIUX MpPOOJeM Ha OCHOBE Yd4&éTa
O0IIMX MHTEPECOB M COTJIACOBAHMS TMO3UIMN (0O0CYXICHHUS, OOMEH MHEHUSMH, «MO3TOBBHIC
IITYPMBI», KOOPAWHAIHSI COBMECTHBIX JICHCTBHIA, OIpe/esieHIe KPUTEPHEB TI0 OI[CHKEe KayecTBa
BBITIOJTHEHHOUW paboTHI U JIp.);

YHuBepcaabHbIMHU PeryJISITHBHBIMH JIeHCTBHAMH

11) ymMeHHEM CaMOCTOSITENTFHO OIPENEINSATH IeITH eI TeIbHOCTH, IIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIUPOBaTh M TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIHHOCTh, BHIOWPATH
Haumbonee d¢¢eKTuBHbIE CHNOCOOBI pemieHus y4eOHbIX M [O3HABaTENbHBIX  3a7ad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEIOKEHHBIH alrOpUTM JEHCTBUN Mpu
BBITIOJIHEHUH 33JaHUN € y4€TOM TMOJTY4EHHUs HOBBIX 3HAaHUU 00 H3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIMIX; OLICHUBATh COOTBETCTBUE MOJYYEHHOIO Pe3ybTaTa 3asiBICHHOM 1IeIH;

12) ymeHueM UCNoIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, MpeJlaraéMble B YCIOBUM 3aJIJaHUM.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pPE3yJIbTaTOB II0 OCBOCHHUIO 0053aTEIbHOTO  COJCpPXKAHMUA,
YCTQHOBJIGHHOT'O JaHHOW MpUMEpHOHl pabouell mporpaMMoii, BBIJIENSAIOT: OCBOCHHBIE
oOyJarolMMHUCST Hay4yHble 3HAaHUS, YMEHUs U CIOCOObI JeicTBull, cneunduyeckue IS
npeaMeTHON oOnacth «XuUMUs», BUABl AEATEIBHOCTU IO IOJIYYEHUIO HOBOTO 3HAHMS, €ro
MHTEpIpeTaluy, NpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUsIX.

[IpenmeTHble pe3ynbTaThl OTPaXKalOT CHOPMUPOBAHHOCTh Y OOYYAIOUIMXCS CIEAYIOIIUX
YMEHHUI:

1) packpvisams cmblci OCHOBHBIX XUMHYECKHX TIOHATHH: aTOM, MOJICKYNA, XHMHUYCCKUIl
3JIEMEHT, IPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAs U HEOAHOPOJHAs),
BAJICHTHOCTb, OTHOCHUTEJIbHAS aTOMHAsl U MOJIEKYJIIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JOJS XMMHUYECKOTO 3JIEMEHTa B COCIMHEHHMH, MOJISIPHBIH 00BEM,
OKCHJI, KACJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas
peakuus, Ki1accupHUKalMs peakUuil: peaklM COEJUHEHUS, PEaKUHUU Ppa3IoKEeHUs, peaKiHH
3aMeIlIeHus], peakiuu oOMeHa, 3K30- U SHAOTEPMHUUECKUE PEeaKLUH; TEIIOBOH 3(h(eKT peakuuu;
AP0 aToMa, SJIEKTPOHHBIN €0 aToMa, aTOMHasi OpOUTAallb, painyc aToMa, XMMHUYecKas CBS3b,
MOJISIPHAsE U HEMOJISIpHAs KOBAJICHTHAs CBsA3b, MOHHAs CBs3b, MOH, KATHOH, aHUOH, PacTBOP,
MaccoBasi /10J14 BellecTBa (IIPOLEeHTHAs KOHIIEHTpallus) B pacTBOPE;

2) wimocmpuposams B3aUMOCBSI3b OCHOBHBIX XHMUYECKHX MOHSTHH (cM. m. 1) U MPUMEHSTH
9THU NOHATUSA IIPU ONMCAHUHU BEILECTB U UX IIPEBPALLCHUI;

3) ucnoiv306ams XAMUYIECKYIO CHMBOJIUKY JUISl COCTABJICHHUS (POPMYJT BEIECTB M ypaBHEHUI
XUMUYECKUX PEAKIUN;

4) ompedensms BaJCHTHOCTh AaTOMOB 3JEMEHTOB B OHHApHBIX COCIUHEHUSX; CTENCHb
OKHCIICHHSI SJIEMEHTOB B OMHAPHBIX COCTMHEHUSX; IPUHAICKHOCTD BEIIECTB K ONPeeIEHHOMY



KJIACCy COCAWHECHHWA TO QopMyiaM; BHJ XUMHUYECKOW CBsi3M (KOBAJCHTHAsT W WOHHAS) B
HEOPraHUYECKUX COEAUHEHMUSIX;

5) packpwieamv cmoicn [lepuoandeckoro 3akona J[. WM. MenneneeBa: JeMOHCTPUPOBATH
MOHUMaHHE MEePUOANIECKON 3aBUCMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT UX TOJIOKEHUS B
[leproauueckoii cUCTEME; 3aKOHOB COXPaHEHMsI MAacChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO -
MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTAJpO; OMMCHIBATH M XapaKTEPU30BaTh TAOIHMUHYIO POpPMY
[leproanyeckoit cUCTEMBl XMMHUYECKUX DJIEMEHTOB: Pa3iNuaTh MOHITUS «TJIABHAS MOATPYIIA
(A-rpynma)» u «mmobounas noxarpynna (b-rpynma)y», Maneie 1 G0JIbIIME MEPHUOJIBI; COOTHOCHUTh
0003HaueHHsI, KOTOpPBIE UMEIOTCsI B Tabnuie «llepuomudeckas cucteMa XMMUYECKHX DJIEMEHTOB
J. 1. MengaeneeBa» ¢ 4YUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHsS aTOMOB XUMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsl sjpa, oOlllee 4YHUCIO AIIEKTPOHOB U DACIPEAEICHHE HX 10
AJIEKTPOHHBIM CJIOSIM);

6) rraccuguyuposams XMMUYECKHE DIICMEHTHI; HEOPraHWYECKUE BEIICCTBA, XUMHUYCCKHE
peaxuuu (1Mo YUCIy M COCTAaBY YHYaCTBYIOUIUX B PEaKI[MHU BEIIECTB, 110 TEIUIOBOMY dPPEKTY);

7) xapaxmepuzoseamov (onucvléams) OONIHME XUMHUECKHE CBOWCTBA BEHICCTB Pa3IMUHBIX
KJIaCCOB, TMOJTBEpKJasi OMHCAHUE NMPUMEPAMU MOJEKYISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIN;

8) mpoecnozupoeams CBONCTBAa BEIIECTB B 3aBHCHMOCTH OT HX KAueCTBEHHOTO COCTaBa,
BO3MO>KHOCTH MPOTEKAHHSI XUMHUYECKHX TPEBPAIICHNH B PA3JIMYHBIX YCIOBHSX;

9) ebiuucIMbG OTHOCUTEIHHYIO MOJIEKY/SIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO
JIOJIF0 XMMHYECKOTO 3JIEMEHTA 10 (opMyJie COETUHEHHS; MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE;
MIPOBOJIUTH PACUETHI TI0 YPABHEHUIO XUMHUYECKOH PEaKIINH;

10) cocmasnsimes ypaBHEHUST JICKTPOTUTHUSCKON JUCCONMUANMU KUCIOT, MISIOYEeH U COJICH;
MOJIHBIE M COKpall€HHbIE YpaBHEHUS peakluii HOHHOrO OOMEHa; YpaBHEHHUS peakKlui,
MOATBEPKAAIOIIUX CYIIECTBOBAHHE TE€HETHYECKOW CBSI3M MEXAYy BELIECTBAMHU pPa3IMYHBIX
KJIaCCOB;

11) packpvieams  cywHoCmb OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX — PEAKIIMHA  MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

12) nposooums peakiuu, MOATBEPKIAMONINE KAYSCTBCHHBIH COCTaB Pa3JIMYHBIX BELICCTB:
pacrno3HaBaTh OMNBITHBIM MYTEM XJIOPHI-, OpOMHI-, MOAMI-, KapOoHat-, ¢ocdar-, cumukar-,
cyabdar-, TUIPOKCUI-HUOHBI, KATHOHBl aMMOHHMS M  HMOHBl H3YYEHHBIX METaJIOB,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPAX HEOPraHMUECKUX BEILIECTB;

13) npumensimo OCHOBHBIC OIEPAIIMA MBICIUTECIBHON NESITEIBHOCTH — aHaIM3 M CHHTE3,
CpaBHEeHHE, O000O0IIeHHe, CHCTEMaTH3alluio, KJIAcCU(UKALMIO, BBISBICHHE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€l — Ui U3YYEHHUs CBOMCTB BEIIECTB M XUMHYECKUX PEAKIIHIA;
€CTECTBEHHO-HAY4YHbIE METOJbl IIO3HAHUS — HAOIIOJeHHE, W3MEpEHHUe, MOJICIUPOBAHUE,
AKCIEPUMEHT (peabHbIA U MBICICHHBIN);

14) credoéame paBUiIaM  MOJIb30BAHMST ~ XMMHYECKOW  MOCYIOH W JIaDOpaTOpHBIM
obopynoBaHueM, a Takke IMpaBWwiIaM oOOpalieHusl C BEHIeCTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMU 110 BBIMOJHEHUIO JA0OPATOPHBIX XHUMHUYECKUX OIBITOB IO TOJYYCHHIO U
coOupaHHio ra3000pa3HBIX BEIIECTB (BOJAOPOJAa M KHUCIOpPOJa), MPUTOTOBICHHUIO PACTBOPOB C
ONpeNieNIéHHOW MaccoBOM JI0Jiell pacTBOPEHHOIO BEUIECTBA; IUIAHUPOBaTb M IPOBOAUTH
XUMUYECKHE SKCIEPUMEHTHI M0 PACHO3HABAHUIO PACTBOPOB ILENOYEH M KHCIOT C MOMOIIBIO
MH/IUKATOPOB (J1akMyc, (peHOoIPTaICHH, METUIIOPAHXK U Jp.).



TEMATHYECKOE IIJTAHUPOBAHHUE

Beero 138 4, u3 Hux 9 4 — pe3epBHOE BpeMs

8 KJTIACC
(2 4 B Henemo, Beero 70 u, u3 HUX 5 4 — pe3epBHOE BpeMs)

HaumeHnoBaHue pa3ie/ioB U TeM Komuuect | 0P u HOP
BO
4acoB
Paznen 1. [lepBoHauanbHble XuMuueckue nousitus (20 )
Tema 1. XuMusi — BasKHasi 00,1aCTh €CTECTBO3HAHUS U 54acos http://school-
NMPAKTHYECKOIi eI TeJIbHOCTH YeJIoBeKa collection.edu.ru
IIpenmer xumun. Ponb XMMHH B KHU3HU YEJIOBEKA. CD-
Xumus B cucTeMe HayK. MeTO/bI O3HAHKUS B XHMUH . ROM: 6ubnmoreka
Tena u BemectBa. Pu3nyeckre CBOMCTBABEIIECTB . AIEKTPOHHBIX
ArperaTHO€ COCTOsSIHHE BelIeCTB . YUCTHIE BElleCTBa U HaIJISITHBIX TIOCOOUH.
cMmecu .CriocoObI pa3aeneHusi cMmeceit. dusnyueckue u Xumus (Ha 10
XUMHUYECKHE siBIeHUs [Ipru3HaKu U yCIOBHUS JTUCKaX),
MPOTEKAHUA XUMHUUYECKUX PEAKIIUH. CD-ROM
3HAKOMCTBO C MpaBWJIaMU O€30MMaCHOCTHUU MPUEMaMHU . BUpTYalbHAS
paboThl B XUMUYECKOM J1TabopaTopHrm. XIMIUecKast
naboparopust
CD-ROM :
AIEKTPOHHOE
npunoxenue (DVD)
yueOHuKy Pym3utnca
I'.E., ®empamana O.I
http://www.alleng.ru
[
alhimik.ru ,
alhimikov.net
Tema 2. BemrecTBa 15 gacoB | http://school-

U XHMHYeCKHe peaKiuu

ATOMBI U MOJIEKYJIbI. XMMHUYECKUE AJIEMEHTBI. 3HAKHU
(CUMBOJIBI) XMMHYECKHUX 3JIEMEHTOB. [IpocThie u
CJIOKHBIC BEIIECTBA . ATOMHO -MOJICKYJISIPHOE YUCHHE .

Xumunueckas popmyiia. BareHTHOCTE aTOMOB
XUMHMYECKHUX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa
BemecTs. OTHOCH- TE€bHAsl aTOMHasl Macca.
OTtHocuTenbHasA MOJIEKYJISIpHAs Macca . MaccoBas nois
XUMHUYECKOI'0 JIEMEHTA B coeqnHeHuu. Pusnyeckue u
XUMHUYECKUE SIBJICHUSA. XMMHUYECKasl peaKLus.
IIpu3Haky u ycioBUsS NPOTEKAHUS XUMHUYECKUX
peakuuii. XUMHUUYECKUE YPAaBHEHUs THUIbI XUMUUYECKUX
peakuuit (COeTUHHUS, Pa3JI0XKEHUS, 3aMEIICHUS,
oOMeHa .3aKOH COXpPaHEHMs MacChl BEIIECTB .

M. B. JIOMOHOCOB — y4Y€HBIN DHIUKIONEIUCT

collection.edu.ru
CD-

ROM: ounbnmuoTeka
3JICKTPOHHBIX
HAISAHBIX ITOCOOHH.
Xumus (Ha 10
JIUCKaX),

CD-ROM

. BUpPTyaJIbHas
XHMHYECKas
nabopaTopHus
CD-ROM
HIIEKTPOHHOE
npunoxenue (DVD) k
yueOHuKy Pyn3utuca
I'.E., ®enpamana O.I'
http://www.alleng.ru
/

alhimik.ru ,
alhimikov.net

Paznen 2. Baxkneiimue npencraButen Heopranmdeckux Bemects (30 u)



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.alleng.ru/
http://www.alleng.ru/
http://www.alhimik.ru/tsen_uk.html
http://www.alhimikov.net/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.alleng.ru/
http://www.alleng.ru/
http://www.alhimik.ru/tsen_uk.html
http://www.alhimikov.net/

Tema 3. Bo3ayx. Kuciopoa. 5 4acoB http://school-
HonsiTue 06 okcuaax collection.edu.ru
Bo3ayx — cmeck ra3oB. CocrtaB Bo3ayxa . Kuciopon — CD-
9JIEMEHT U MPOCTOE BelecTBO . O30H — ajuIOTPOITHAS ROM: 6ubanoreka
Moaudukanus Kuciopoaa. Haxoxxaenne Kuciaopoaa B AIIEKTPOHHBIX
npupojie, pu3nIecKkue U XUMHUIECKHUE CBOWCTBA HarJIsJHBIX TIOCOOMIA.
(peakuyu OKUCIICHHUS, TOPCHHE). Y CIIOBHS Xumus (1a 10
BO3HUKHOBEHHUS U MpeKpallieHus ropenus . [lonsrue o6 AMCKax),
okcuaax. CriocoObl MONYyYEHUS KUCI0PO1a B CD-ROM
mabopaTopu U MPOMBIIUICHHOCTH. [Ipumenenue . BUpTYyallbHast
Kuciopoja . Kpyropoporkuciopona B mpupo/ie XUMUYECKast
.TenmoBo# »(pheKkT XUMUIECKON peaKIuu, ITOHSITUE O nabopaTopus
TEPMOXUMHYECKOM yPaBHEHHH, DK30- U CD-ROM::
YHJIOTEPMUUYECKHUX peaKkusx . TormmBo (HeDTh, yroib SJICKTPOHHOE
U MeTaH) . 3arpsi3HEHUE BO3/yXa, CIOCOOBI €ro npunoxenne (DVD) k
MpeOTBpallleHUs . Y CUJIeHHE MapHUKOBOro 3 dekra, y4eOHnKy Pymsurica
paspylIeHre 030HOBOTO CIIOS ['.E., ®enpamana O.I
http://www.alleng.ru
[
alhimik.ru ,
alhimikov.net
Tema 4. Bonopona. IlonsiTHe 0 KHCJI0OTAXH COJIAAX 5 qacoB http://school-
B o collection.edu.ru
0JIOpOJ — 3JEMEHT U IPOCTOE BEIISCTBO. CD-
Haxuomz[eHHe B TIPUPO/JIC, (i)I/ISI/ILIeSKI/Ie U XUMHUYECKHE ROM: 6ubmorexa
CBOIicTBa (Ha MpuUMepe B3aUMOJICHCTBUSI C
HEeMeTallsla- MA U OKCHJIAaMH METAJJIIOB), IIPUMEHEHUE, HICKTPOHHBIX .
HarJSIIHBIX [T0COOMA.
CITOCOOBI TTOJTyYCHHUS .
Xumus (Ha 10
[NoHsATHE O KHUCIOTAX U COJISX. JwcKax),
CD-ROM
| BUpTyaJIbHasI
XAMUYECKast
nmabopaTopus
CD-ROM:
AIIEKTPOHHOE
npunoxenue (DVD)
yueOHuKy Pym3utuca
I'.E., ®enpamana O.I'
http://www.alleng.ru
[
alhimik.ru ,
alhimikov.net
Tema 5. KonuyecTBeHHbIC OTHOIICHUSI B XUMHH 4 vaca http://school-

KomuectBo BemectBa. Monbs. MossipHast Mmacca. 3aKOH
ABorazpo. Momsipabslii 00bEM ra3zoB. Pacuérsl o
XUMUYECKUM YPABHECHUSM .

collection.edu.ru
CD-

ROM: oubnnoreka
AIIEKTPOHHBIX
HATISIHBIX TOCOOUA.
Xumus (Ha 10
JIUCKAX),

CD-ROM

. BUpTyaJIbHasI



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.alleng.ru/
http://www.alleng.ru/
http://www.alhimik.ru/tsen_uk.html
http://www.alhimikov.net/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.alleng.ru/
http://www.alleng.ru/
http://www.alhimik.ru/tsen_uk.html
http://www.alhimikov.net/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

XUMUYCCKas
nabopaTopus
CD-ROM
AJEKTPOHHOE
npuioxenue (DVD) k
yuebHuKy Pyasutuca
I'.E., ®enpamana O.I'
http://www.alleng.ru
/

alhimik.ru ,
alhimikov.net

Tema 6. Boga. PacTtBopbl. [IoHsiTHE 00 OCHOBAHUSX

duznyeckue CBOMCTBa BOAbI. AHAJIIM3 U CUHTE3 —
METOAbI U3YUYE€HHUSI COCTAaBABOJIbl. XUMUYECKHE
CBOMCTBA BOJBI (pEaKkLMU C MeTaJUIaMH, OKCHUIaMH
MeTayuioB U HeMeTasuioB).CoctaB ocHoBaHui. [lonsaTue
00 unaukaTopax Bona kak pactBoputens. PacTBOpHI.
PactBopuMocTs BeniecTB B Bojie. HacklleHHbie 1
HEHAaCBIIIEHHBIE pacTBOPBI. MaccoBas 10151 BEMIECTBA
BpacTBope. Posib pacTBOPOB B NPUPOJE U B )KU3HU
yenoBeka. KpyroBoport Boasl B nipupoje. 3arps3HEHUE
OpupoAHBIX BOJ. OXpaHa M OUMCTKA NPUPOIHBIX BO.

5 gacoB

http://school-
collection.edu.ru

CD-

ROM: oubmnoTeka
AIEKTPOHHBIX
HaTrIIHBIX TTOCOOMH.
Xumus (Ha 10
JTICKaXx),

CD-ROM

. BUpTyaJIbHas
XUMHUYCCKas
naboparopust
CD-ROM :
ANEKTPOHHOE
npunoxenue (DVD)
yueOHuky Pymsutuca
I'.E., ®empamana O.I
http://www.alleng.ru
/

alhimik.ru ,
alhimikov.net

Tema 7. OcHOBHBIE KJIACCHI HEOPTAaHUYECKHUX
coeqMHeHN

Krnaccudukamnusi HEOpraHU4eCKUX COCTUHECHUA.
Okcuipl: cocTaB, Kilaccudukanus (OCHOBHEIE,
KHCJIOTHBIC, aM(oTepHbIe, Hecoaeo0pa3yolime),
HOMEHKJIaTypa (MeXIyHapoaHas U TPUBHUAJIbHAsI).
IMony4yeHne U XUMHUYECKUE CBOWCTBA KUCIOTHBIX,
OCHOBHBIX U aM(pOTEpHBIX OKCUA0B. OCHOBaHUSA:
cocTaB, KiaccuduKalys, HOMEHKJIaTypa
(MexxnyHapogHas U TpUBHAIbHAA), (pU3NYECKUE U
XUMHUYECKHE CBOMCTBA, CIOCOOBI MOJIyYEHHUS.
Kucnortsl: cocraB, kinaccudukaius, HOMEHKJIATypa,
(pu3myeckre U XMMHYECKHE CBOMCTBA, CIOCOOBI
nonyuyenus .Psn aktuBHoctu meramioB. Conu
(cpenHue): HOMEHKIJIATypa, CIIOCOObI TTOTY4YEHUS,
B3auMOJICHCTBHE COJIel ¢ MeTalJlaM1, KUCIIOTaMH,
ieJIoyaMu 1 coJisiMu .['eHeTHu4eckast CBI3b MEX1y
KJIacCaMHU HEOPTaHUYECKUX COSIMHEHUH .

11 gacos

http://school-
collection.edu.ru

CD-

ROM: oubnnoreka
ANEKTPOHHBIX
HarISAHBIX ITOCOOHH.
Xumus (Ha 10
JIUCKaX),

CD-ROM

. BUpPTyaJIbHas
XUMHYECKas
nabopaTopHs
CD-ROM
HIIEKTPOHHOE
npunoxenue (DVD) k
yueOHuKy Pym3urtuca
I'.E., ®enpamana O.I'
http://www.alleng.ru
/

alhimik.ru,



http://www.alleng.ru/
http://www.alleng.ru/
http://www.alhimik.ru/tsen_uk.html
http://www.alhimikov.net/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.alleng.ru/
http://www.alleng.ru/
http://www.alhimik.ru/tsen_uk.html
http://www.alhimikov.net/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.alleng.ru/
http://www.alleng.ru/
http://www.alhimik.ru/tsen_uk.html

| alhimikov.net

Paznen 3. [lepunoauyeckuii 3axoH u [leproauyeckasi cHCTEMA XUMHYECKUX
3jemMeHTOB JI. 1. MeHaeseeBa.

CTpoeHne aToOMOB. XuUMHYecKas cBsA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbLHbIE peakiumn (15 ‘I)

Tema 8. Ilepuonuueckuii 3akoH u Ilepuognueckasi 7 yacoB http://school-
cucrtema xumudeckux iementoB /I. U. Menneieena. collection.edu.ru
Crtpoenue aToma CD-
[lepBbie MONBITKY KITACCU(PHUKAIINN XUMHUISCKUX ROM: 6ubnnorexa
3JIeMeHTOB. [IoHsATHE O rpynIax CXOJHBIX AJIEMEHTOB AIEKTPOHHBIX
(1IeJI09HbBIC U MISJIOYHO3EMEIbHBIC METAJJIbI, TAJIOTeHBI, HarJIsJHBIX TTOCOOMIA.
WHEPTHBIE ra3bl) .DJIE€MEHTbI, KOTOpPbIE 00pa3yroT Xumus (Ha 10
aMm@oTepHble OKCUJIbI U TUAPOKCcUIbL. [leprnonnyueckuil JTICKAX),
3ak0H U llepmoauueckas cucreMa XMMHYECKHUX CD-ROM
anemeHToB /] . 1. Menneneena . [lepuonsl, rpynisi, . BUpTyaJIbHas
noarpynnbl. PU3HUYECKUN CMBICIT TOPSIKOBOTO HOMEpaA XUMHAYECKast
3JIEMEHTa, HOMEPOB Iepruoaa u rpynnsl. CTpoeHue naGopaTopus
atromoB . CocTaB aTOMHBIX sijiep. M130TonbL. CD-ROM :
OnekTpoHsl. CTpoeHUE 2IIEKTPOHHBIX 000JI0YEK aTOMOB IIEKTPOHHOE
nepBbIx 20 XxuMudeckux 35eMeHToB Ilepuonndeckoit npunoxenne (DVD) k
cucremsl /[ . 1. MenneneeBa. XapakTeprucTUKaA yue6HuKy Py1surnca
XUMHYECKOTI'0 SJIEMEHTA MO €ro MOJIOKEHUIO B .E., ®enpamana ®.T
ITepunonnueckoii cucrteme . 1. MenneneeBa 3HaueHue http://www.alleng.ru
Ilepnoanueckoro 3akoHa u I[leprnoanmueckoi /
CHCTEMbl XMMHYECKNX DJIEMEHTOB ISl PA3BUTHS HAYKH alhimik.ru .
u npaktuku. | . 1. MenaeneeB — y4€HbIii, megaror u alhimikov.net
rpakJaHWH . -
Tema 9. Xumuueckass cBsizb.  OKHCIHTeNbHO- | S 1ACOB http://school-
BOCCTAHOBHTEIbHbIE PeaAKINU collection.edu.ru
OJIEKTPOOTPULIATEIIBHOCTh aTOMOB XUMHUYECKUX CD- ]
SJIEMEHTOB. XMMHYECKas CBsI3b (MOHHAs, KOBaJIEHTHAs ROM: 6ubmotexa
HOJIIpHAasi U KOBaJICHTHAasi HenoJisspHasi). CTeneHb SNCKTPOHHBIX .
okucieHus1. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINU HArJAZHBIX [OCOGHH.
(OBP). Ilpormecchl OKHCICHUSI 1 BOCCTAaHOBJICHHS. Xumus (12 10
OKuCcnIUTEIN U BOCCTAHOBUTEIIH . JUCKax),
CD-ROM
. BUPTyaJIbHast
XUMUYECKast
nabopaTopus
CD-ROM :
AJIEKTPOHHOE
npunoxenue (DVD)
yueOHuKy Pynsutuca
I'.E., ®enpamana O.I'
http://www.alleng.ru
[
alhimik.ru ,
alhimikov.net
Pe3epBHOE BpeMst 5 wac | http://school-
oB | collection.edu.ru

CD-

ROM: oubnmnoreka
AIIEKTPOHHBIX
HATISIHBIX TOCOOMIA.
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Xumus (Ha 10
JIUCKAaX),

CD-ROM

. BUpPTyaJIbHast
XUMUYECKast
naboparopust
CD-ROM:
3JIEKTPOHHOE
npuioxenue (DVD) k
yuebHuKy Pynsutuca
I'.E., ®empamana O.I
http://www.alleng.ru

[

alhimik.ru ,
alhimikov.net

9KJIACC

(2 u B HEmem0, Bcero 68 4, n3 HUX 5 4 — pe3epBHOE BpeMsi)

HaunmeHnoBaHue pa3ieiioB U TeM KommuectBo | 0P u [IOP

4acoB

Pa3nen 1. BemecTBo n xumuveckue peakuuu (17 q)
IMoBTOpeHue U yriaydjieHue 3HAHUH OCHOBHBIX S Hacos http://school-
pa3aeoBKypca 8 kiacca collection.edu.ru
Ilepnoanueckuii 3axkoH . [lepuoanyeckas CD-
cUCTEMa XUMUYECKHX DJIEMEHTOB ROM: 6nbnmorexa
I1. 1 . MenneneeBa . CTpOCHHE aTOMOB . SNICKTPOHHBIX 5
3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB HArJIA/HBIX TIOCOOH .
XUMHUYECKUX 3JIEMEHTOB TIEPBBIX TPEX Xummust (Ha 10
NEePUOJ0B, KaJlusl, KAIbLIUS U UX COCIMHCHUN B JUCKaXx),
COOTBETCTBHHU C MOJOKEHUEM IJIEMEHTOB B CD-ROM
MEPUOAUYECKON CUCTEME U CTPOCHUEM HUX - BUpTyaJIbHasI
aTOMOB . XUMHYECKast
Knaccudukanus u HoMeHKIaTypa naboparopust
HEOPTaHUYECKUX BEIIESCTB (MEXIyHa- poaHast CD-ROM :
U TpuBHaJIbHAasA) . XUMHUYECKHE CBOMCTBA AIIEKTPOHHOE
BEIIECTB, OTHOCSIIUXCS K Pa3IUYHbIM KJaccam npunoxxenue (DVD) k
HCOPIraHNYICCKUX Coe,HHHeHHﬁ, nux yqe6H1/1Ky PyI[3I/ITI/Ica
TE€HEeTUYECKasl CBSI3b HEOPraHNYECKUX BEIIECTB ['.E., ®enpamana ©.I
.CTpoeHue BelliecTBa: BUJbl XUMHUYECKOM CBSI3U http://www.alleng.ru/
U TUNBI KPUCTATUITMUECKUX PEIIETOK . alhimik.ru ,
3aBHCUMOCTH CBOMCTB BEIIIECTB OT UX alhimikov.net
CTPOCHHUS .

4 gaca http://school-

Tema 1. OcHOBHBIE 3aKOHOMEPHOCTH
XMMHMYECKHUX peaKku i

Knaccudukanmus XUMUYECKUX pEaKIIUM 1o
pa3JIMYHbIM MMpU3HaKaM (110 YUCITY U COCTaBY
YYacTBYIOIIMX B pEaKIIMHU BEIIECTB, O
TermnoBoMy 3G HEKTy, M0 U3MEHEHHUIO
CTeneHel OKUCIICHUSI XUMHUYECKUX 3JIEMEHTOB
o o6paTUMOCTH, I10 YyYACTHIO KaTaIu3aTopa)
.OK30 U SHIOTEPMHUYECKHUE PEaKIINH,
TepMOXUMHUUYECKHe ypaBHeHUs . [loHsiTue o

collection.edu.ru
CD-

ROM: oubnnoreka
AIEKTPOHHBIX
HaTISAHBIX TOCOOMH.
Xumus (Ha 10
JIMCKax),

CD-ROM

. BUpTyaJbHas
XUMHUYECKas
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CKOPOCTH XMMHUYECKOU peakuuu . [Tonarne o
TOMOI'€HHBIX M T'€TE€POr€HHBIX PEAKIUIX .
INousaTne 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakuusx . [lonsarue o
XUMHYECKOM paBHOBECHUH . DAKTOPHI,
BJIMSIIOILIME HA CKOPOCThXUMHYECKON peaKkuuu
1 MOJIOKEHUE XUMHUYECKOIO paBHOBECH S
.OKHCIUTEIBHO - BOCCTAHOBUTEIbHBIE PEAKLINU
(PJIEKTPOHHBIN OaJTaHC OKUCITUTEIILHO
-BOCCTAHOBUTEJIbHOU pEaKLMH).

nabopaTopust
CD-ROM :
AJEKTPOHHOE
npuioxenue (DVD)
yuebHuKy Pynsurtuca
I'.E., ®enpamana O.I
http://www.alleng.ru/
alhimik.ru ,
alhimikov.net

Tema 2. DiIeKTPOJIUTHYECKAS TUCCONMALIMS. 8 yacoB mp://'?‘Cﬂ
XuMHYECKHEe PeaKIMi B PAcCTBOpPax collection.edu.ru
Teopust IIEKTPOIIUTHICSCKON JTUCCOITHAITHH. CD-
DIEKTPOIUTHI U HEIJICKTPOIUTHI. KaTHOHBI, ROM: Gnbmiorexa
AHMOHBI. MeXaHW3M JUCCOIMAIINN BEIIECTB C SJICKTPOHHBIX 5
Pa3IMIHBIMU BUJAMHA XUMUYECKOU CBSI3H . HarJIs/IHBIX TIOCOOHH.
Crenenn quccormanuu . CuibHbIE U c1a0bIe Xumns (Ha 10
3JIEKTPOJIUTHI . Peakiun moHHOro oOmeHa, JCKAX),
YCJIOBHUS UXTPOTeKaHus . OHHBIC ypaBHECHUS CD-ROM
peakuuii . XMMHU4YECKUE CBOMCTBA KUCIIOT, - BUpTyaJlbHasd
OCHOBAHHUU U COJIEH B CBETE TIPEJICTABICHUN 00 XUMHAYECKAA
AIICKTPOJIMTHYECKOM auccoruanmu . Cpena nabopaTopus
pactBopa . [Tonsitue o runponuse comnei CD-ROM :
.KauecTBeHHbIE peaklud Ha KaTHUOHBIU AIIEKTPOHHOE
AHUOHBI . npunoxenue (DVD)
yueOHuKy Pym3utnca
I'.E., ®enpamana O.I'
http://www.alleng.ru/
alhimik.ru ,
alhimikov.net
Pasznen 2. Hemeraibl u ux coeannenus (24 q)
Tema 3. O0mas XapaKTepUCTHKA XUMHYECKHX 4 yaca http://school-
jieMeHTOB VII A-rpynnbl. I'ajioreHbl collection.edu.ru
OO61ast XxapakTepUCTHKA raJIOreHOB. CD-
OCOOEHHOCTH CTPOCHHUSI aTOMOB 3THX ROM: 6ubnuoreka
SJIEMEHTOB, XapaKTEPHBIC JJIsI HUX CTEIIEHHU AIIEKTPOHHBIX
okucienus. Ctpoenue u Gpu3NIECKue HATJISTHBIX TOCOOUH.
CBOMCTBA MPOCTHIX BEIIECTB — TI'aJIOT€HOB. Xumus (Ha 10
XuMHUYecKue CBOMCTBA Ha IIPUMEPE XJI0pa JINCKax),
(B3aumoIelicTBHUE C METaJIaMU, CD-ROM
HEeMeTaJUIaMu, IejiouaMu). XJIOPOBOIOPO. : BUpTyaJIbHAas
ConsHast KUCIIOTa, XUMUYECKHE CBOMCTBA, XMMIIeCKast
MoJIy4eHue, IpUMEHEHHE. Ka‘leCTE’,eHHHe naboparopus
peakuuu Ha rajJoreHua-uoHsl. [leifictBue CD-ROM *
XJI0pa M XJIOPOBOJIOPO/IA HA OPraHN3M STEKTPOHHOE
yenoBeka . BaxkHele XJIOpuabl U UX DVD) k
HaXO0XJICHUE B MPHUPOJIC NPUIIOAKEHHE (
yueOHuKy Pymsutuca
I'.E., ®enpamana O.I'
http://www.alleng.ru/
alhimik.ru ,
alhimikov.net
Tema 4. O01asi XapaKTepUCTHKA XMMHYECKHX 5 gacoB http://school-

3jeMeHTOB VI A-rpynnsl. Cepa un eé

collection.edu.ru
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COCIMHCHUSA

OO6mas xapakTepucTHKa 3J1eMeHTOB V|
A-rpynnbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB
3THUX 3JIEMEHTOB, XapaKTEPHbIE UISI HUX
creneHu okucieHus . CTpoeHuen (pusnyueckue
CBOMCTBA IIPOCTHIX BEIIECTB — KUCJIOPOAa U
cepbl . AJJIOTpONHBIE MOAU(DHUKAITN
KHUCJIOPOAA U CEPbl . XMMHUYECKUE CBOMCTBA
cepbl . CepoBOIOpO, CTpoeHUE, GU3NISCKHUE U
XUMHYEcKHe cBoMcTBa . OKCHUBI CepblKaK
MPEACTAaBUTENIN KUCIOTHBIX OKCcHUA0B . CepHast
KHUCJIO0Ta, PU3NUECKHE U XUMHUYECKHE CBOIICTBA
(oOmIme Kak MpeICTaBUTEINS Kilacca KUCIIOT U
crienuduyeckue), IpuMeHeHne . XUMHYECKU e
peakiuu, Jiexkalirue B OCHOBE
OPOMBIIIJIEHHOT'O CII0CO0a NOJIy4YEeHUS
CEepHOM KUCIJIOTHI . ATImapaTsl U
OPOTEKAIOIINE B HUX NPOLIECCHI (Ha OpU-MeEpE
MPOU3BOJICTBA CEPHOM KUCTOTHI) . Comu
CEepHOM KHCIJIOTHI, KAUYeCTBEHHAasl peaKkIus Ha
cynbdar-noH .Haxoxxaenue cepol u e€
COE€IMHEHUU B npupojie. XUMHUUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH CPeibl
COE€IUHEHUSIMU cepbl (KUCIOTHBIE JOXKIU,
3arps3HEHUE BO3yXa U BOJOEMOB), CITOCOOBI
€ro NpeaoTBPaICHUS.

CD-

ROM: oubmnorexa
AIEKTPOHHBIX
HATJISIHBIX TIOCOOMIA.
Xumus (Ha 10
JIUCKAaX),

CD-ROM

. BUpTYyaJIbHas
XUMUYECKas
naboparopust
CD-ROM
AJIEKTPOHHOE
npuioxxenue (DVD) k
yuebHuKy Pyasutuca
I'.E., ®empamana O.I'
http://www.alleng.ru/
alhimik.ru,
alhimikov.net

Tema 5. O0mas XapaKTePUCTUKA XMMUYECKHUX
3JIeMeHTOB V A-rpynnbl. A30T, pocdop u ux
coeTUHEeHUS

OO01m1ast xapaKTEepUCTHKA 3JIEMESHTOB
VA-rpymnmsl . OCOOEHHOCTH CTPOCHHUSI aTOMOB
3THUX IJIEMEHTOB, XapaKTEPHBIE TSI HUX
CTECICHHU OKHCJICHUS .

A30T, pacipocTpaHeHHE B PUPOe, GU3NISCKUS
Y XUMHUYECKHe cBorcTBa. Kpyrosopor a3zora B
npuposie. AMMHAK, ero QU3NYeCKue U
XUMHUYECKHUE CBOMCTBA, ITOJTYYCHUE U
npuMeHeHue. Cou aMMOHHUS, UX (PU3UIECKUE
Y XUMHUYECKHUE CBOMCTBA, IPUMCHCHUE.
KadecTBeHHas peakiiusi HA HOHBI aMMOHHMSI.
A3oTHas Kucnora, e€ pusndeckue u
XUMHUYECKHE CBOMCTBA (00IIME KaK
MIPEJICTABUTENS KJlacca KUCIOT U
crenududeckue). Mcronb30BaHUEe HUTPATOB U
cojiell aMMOHHSI B KaueCTBE MUHEPaJIbHBIX
ya0o0peHnil. XuMHUYecKoe 3arpsi3HEeHUE
OKpYy>Karo- I1eH cpeJibl COeIUHEHUSIMU a30Ta
(KUCIJIOTHBIE JOKIH, 3arpsi3HEHUE BO3/1yXa,
1o4Bkl ¥ BOJ0EMOB).DPocdop, anstoTpoIrtHbIe
Mo udukanuu pochopa, pusnueckue u
xumuyeckue cpoiictBa. Okcun pocdopa(V) u
(ocdopnas kucnora, puzndecKkue u
XUMHYECKHE CBOMCTBA, MOTyUYCHHE.
KauecTBennas peakius Ha ¢pocdar-uoHbI.
Hcnonp3oBanue ¢ocdaroB B KaUECTBE

7 4acosB

http://school-
collection.edu.ru

CD-

ROM: 6ubmuoTrexa
AIEKTPOHHBIX
HarJISIIHBIX TIOCOOUH.
Xumus (Ha 10
JTUCKaX),

CD-ROM

. BUpPTyaJIbHas
XUMUYECKas
nabopaTopus
CD-ROM :
AJIEKTPOHHOE
npunoxenue (DVD)
yueOHuKy Pymsutuca
I'.E., ®enpamana O.I'
http://www.alleng.ru/

alhimik.ru ,
alhimikov.net
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MUHEPAIBHBIX YN00peHUil. 3arpsisHEHUE
MPUPOAHBIX BOJI0EMOB (pocharamu.

Tema 6. O61asi XapaKTePUCTHKA XUMHUYECKUX 8 wacos http://school-
3eMeHTOB IV A-rpynnel. Yriaepoa u KpeMHMid collection.edu.ru
U UXCOeTUHEHUSs CD-
Vriepos, aJuIoOTPOIHbIE MOAUDHUKALIUH, ROM: 6ubmioreka
pacnpocrpaHeHue B Ipupojie (HU3HYECKUE U SJICKTPOHHBIX 5
XUMHYECKHUE CBOMCTBA .AICOpPOLHs HArJISIHBIX TIOCOOUIL.
Kpyrosopot yriepoaas npupojie .OKCHIIbI Xumust (Ha 10
yriaepoja, ux pu3ndecKkue, XUMHIECKHe JICKAXx),
CBOMCTBA, UX NCHCTBHCHA )KUBBIC CD-ROM
OpraHU3MBbl, IIOJIYUYCHHUEC U TPUMCHCHHE . - BUpTyaJlbHas
DKonorudeckue npooseMsbl, CBI3aHHbBIE C XUMHYCCKasd
okcuniom yriepoaa(IV); runoresa nmabopaTopus
rino0albHOIO IMOTCIJICHUS KJIMMAaTa, CD-ROM
MapHUKOBBIA 3 (deKT . YTronapHast KUciaoTa U e€ IEKTPOHHOE
COJIH, UX (pU3NUEeCKHEe U XUMHYECKHE CBONCTBA, npunoxenue (DVD) k
MoJIydeHrne U npuMeHeHune . KayectBeHHast y4uebHuKy Pynsurrca
peakiusi Ha kapOoHaT-uoHHI .Mcronp30BaHme [.E., ®enpamana O.I
KapOOHATOB B OBITY, MEHIIMHE, http://www.alleng.ru/
OPOMBIIIJIEHHOCTH, CEIIbCKOM XO35IMCTBE alhimik.ru .
JlepBoHavanbHBIE TOHATHS 00 alhimikov.net
OpraHWYECKHUX BEIIeCTBaX KakK O
COEIUHEHUSIX yTJIEpOoJa: OCOOEHHOCTH
cocraBa U cTpoeHus . [lonsitue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBaxX: KHUpax,
Oernkax, yriaeBojaax . MarepuaibHOE €IMHCTBO
OPraHMYeCKUX U HEOPTraHUUYECKUX COCTUHEHUI
Kpemnwuii, ero ¢pusnueckne 1 XUMHIECCKUE
CBOICTBA, MMOJIy4Y€HHUE U IPUMEHEHUE B
snekTpoHuke .CoequHEeHUsI KPEMHUS B
npupoae . O6mue npeacTaBiIeHus 00 OKCHIE
kpemMHus(IV) u KpeMHHEBOM KUCIIOTE .
CuimkaTtel, UX UCHOJb30BaHUE B OBITY,
MEJIUIIMHE, TIPOMBIIIJICHHOCTH . Baxkueiime
CTPOUTEJIbHbIE MaTepualbl: KEpaMHUKa, CTEKJIO,
IIEMEHT, O€TOH, Keje300eToH . [Ipobnemebl
0e30MacHOr0 UCHOJIb30BAHUS CTPOUTEIbHBIX
MaTe- pUajioB B MOBCEIHEBHOMN JKHU3HU .
Paszaen 3. Merauibl u ux coeannenus (20 9)
4gaca http://school-

Tema 7. O01Iue CBOIICTBA METAJLJIOB

OO01mas xapakTepUCTHKa XUMHYECKHUX
3JIEMEHTOB — METaJIJIOB Ha OCHOBAHHUHU UX
noJsyiokeHus B llepunoamnyeckon cucreme
XUMHYECKHX 3J1eMeHTOB J[ . 1 . MeHaeneeBa u
cTpoeHus1 aToMOB. CTpOE€HHE METaJIJIOB.
Mertannudeckas cBI3b U MeETalJIMUeCcKas
KpUCTAJUIMYECKasT PELIETKA.
DNEKTPOXUMHUYECKUN PsiJT HAIPSHKEHUH
MeTauioB. PU3NUECKUE U XUMHUYECKUE CBOMCTBA
MeTauioB. O0IMe crnocoObl MOTy4YeHUS
metaiuioB [loHATHE O KOPPO3UU METAILIIOB U
OCHOBHBIE CITOCOOBI 3aIUTHl OT KOPPO3HHU.

collection.edu.ru
CD-

ROM: oubnnoreka
AIEKTPOHHBIX
HATJISIHBIX TIOCOOMIA.
Xumus (Ha 10
JTUCKAX),

CD-ROM

. BUpTyaJibHasI
XUMHYECKas
nabopaTopus
CD-ROM :
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CmiaBsl (cTalib, 9yTyH, AIOPATIOMHUHUN,
OpoH32a), X MPUMEHCHHUE B OBITY U
MPOMBIIIJICHHOCTH .

AJIEKTPOHHOE
npuioxenue (DVD)
yuebHuKy Pyasutuca
I'.E., ®enpamana O.I
http://www.alleng.ru/

alhimik.ru,
alhimikov.net
Tema 8. BaxHeiinme MeTaJJIbl H UX 16 1acos http://school-
COeTHHEeHHsI collection.edu.ru
CD-
[Ilenounsie Mmetasbl. [lonoxkenue B
N ROM: 6ubnmoreka
[lepuonuueckoit cucreMe XUMHUYECKUX JIEMEHTOB
AIEKTPOHHBIX
. . MenaeneeBa, CTPOEHUE ATOMOB . .
HarJISIHBIX TTOCOOMH.
Haxoxnenue B npupoae .dusnueckue u
. Xumus (Ha 10
XUMHUYECKHE CBOMCTBa (Ha MpUMeEpe HaTpus U cKax)
5
kanus). OKcUapl U TUAPOKCUABI HATPUS U JCI:D ROI’VI
Kausi. [IpruMeHeHune mejIoYHbIX METAIJIOB U UX . BUpTyaNbHAS
coeauneHui. lllenoyHo3zemMebHBIE METaJIbI )
o . XAMHAYECKast
MarHvi M KaJbIIUi, CTPOEHHUE aTOMOB.
. naboparopust
IMomoxxenne B Ilepuogmyueckoit cucreme CD-ROM :
XUMHYECKUX MeHTOB /1. 1. MeH B )
- ec 3JIEMEHTO JI(D cHJIeIIceBa SIEKTPOHHOE
Haxoxnenue B 1U1p1/1p021]§. Hsvnqecxne " npuioxente (DVD) K
XAMHUYECKHUE CBOMCTBA. Baxkueme CO?)]I/IHeHI/ISI yueGHIKY PymsuTHca
KabIus (OKCHUII, TUAPOKCHUI, con). JKECTKOCTh T.E., denpavana ®.I
. \, . o .
BOJIbI M CIIOCOOBI €€ yCTpaHEHUs. ATTIOMUHUHN. http://www.alleng.ru/
ITonoxxenune B Ilepnoanyueckoii cucreme alhimik.ru
xumudeckux sjiemeHnToB [[ . M. Mennaeseena, alhimikov.net
cTtpoeHue aroma .HaxoxxieHue B mpupose .
dusnyeckre NXUMHYCCKHE CBOIMCTBA.
AwmdoTtepHbIe CBOWCTBA OKCH/IA U THAPOKCHUA .
Kenezo. [Tonoxxenue B [lepuognueckoii cucreme
xumudeckux snemenTtoB/l . 1. Menaemneena,
cTpoeHue atoma . HaxoxmeHue B mpupoJe .
dusnueckue 1 XuMu4deckue cBoicTBa . OKCHABI,
rugpokcuabsl U conm xxenesa(ll)m xemesa(Ill) .
Pa3znen 4. Xumus n okpy:kawmasi cpeaa (3 9)
3 gaca | http://school-

Tema 9. BemecTBa 1 MaTepH aJibl B JKU3HH
b (1 (1):19 7%

HoBsle MaTepuanbl U TexHoJioruu. Bemectsa u
MaTepHaibl B MOBCEAHEBHOM )KM3HU YEJIOBEKA.
Xumus U 310poBbe be3onacHoe Ucrosb30BaHue
BEIIECTBU XUMHUUYECKUX PEaKLUN B OBITY.
ITpupoaHble HCTOYHUKH YIJIEBOJIOPOIOB
(yrosib, npupoOaHBIN ra3, He(pTh), NPOTYKThI
HUX epepadoTKU, UX POJb B OBITY U
MPOMBIIIIIEHHOCTH. OCHOBBI 9KOJIOTHYECKOM
IPaMOTHOCTH. XUMHYECKOE 3arps3HeHUE
OKpY’Karo- el cpensl (MpeaesibHO JOIyCTUMAast
koHueHTpauus Beuiects — [1/1K).Pons xumuu B
pELISHUH PKOJOTHYECKUX TPOOIEeM

collection.edu.ru
CD-ROM: 6ubmuoTeka
AIIEKTPOHHBIX HATJISITHBIX
nocoobuii. Xumus (Ha 10
JTUCKAX),

CD-ROM : BupTyanbHas
XUMHUYECKas 1adopaTopus
CD-ROM : snexTpoHHOE
npunoxenue (DVD)
yuebHuky Pymsuruca I'.E.,
®enpamana O©.I
http://www.alleng.ru/
alhimik.ru , alhimikov.net

Pe3epBHOe Bpemst
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