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HHOACHUTEJIbHASA 3AIIUCKA
HEJN U3YYEHUSA YYEBHOI'O IPEJIMETA «XUMUSA»

K HampaBieHHIO MEPBOCTENCHHON 3HAUMMOCTH NPU pealn3aluyi 0O0pa3oBaTENbHBIX (DYHKIHHA
npeamera «XHUMUsS» TPaJAuLMOHHO OTHOCAT (hOpMUPOBaHHE 3HAHUN OCHOB XMMHUYECKOM HAayKu
KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUYECKON NESATEIbHOCTH Y€JIOBEKa M KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOM KyJbTYypbl. 3ajada IpeaMeTa COCTOMT B (OPMHUPOBAHUU CUCTEMBI
XMMUYECKUX 3HAaHUH — BaKHEMIIMX (aKTOB, MOHATHM, 3aKOHOB M TEOPETUYECKHUX IOJIOKEHUH,
JTOCTYITHBIX 0000IIEHHI MUPOBO33PEHYECKOT0 XapaKkTepa, A3bIka HayKH, 3HAaHUH O HAYYHBIX METOAAX
M3yYEHUs] BEIIECTB W XMMHUYECKHX pEaKIuid, a Takke B (OPMUPOBAHMU WU PA3BUTHH YMEHHHA U
CIOCOOOB  JICATENIFHOCTH, CBSI3aHHBIX C IUIAHMPOBAaHUEM, HAONIOJCHHEM W TPOBEICHHEM
XUMHUYECKOIO SKCIIEPUMEHTA, COOJIIOJIEHUEM IpaBwil Oe30macHoro oOpallleHusl C BEIeCTBaMU B
[IOBCEIHEBHOM JKU3HU.

Hapsiny ¢ sTuM 1enu u3yueHusl OpeaMera B MpOorpaMMe YTOYHEHbl U CKOPPEKTHPOBAHBI C
yu€TOM HOBBIX IPUOPHUTETOB B CUCTEME OCHOBHOI'O o0miero oopazoBanus. CeroaHs B o0pa3oBaHUU
0c000 3HAYMMOM NMPHU3HAETCS HAIPABICHHOCTh OOYYEHHUS HA Pa3BUTHE U CaMOPA3BUTHE JIMYHOCTH,
(bopmupoBaHue e€ MHTEIUIEKTa U 001Iel KynbTypbl. OOy4eHHEe YMEHHIO YYUTHCS U TIPOJIOIKATH CBOE
00pa3oBaHKE CAaMOCTOSTEIIEHO CTAHOBUTCS OJHOM M3 BKHEUIINX (PYHKIIMI yIeOHBIX IPEIMETOB.

B cBs13u ¢ 3TUM IpM KM3Y4YEHHM IpeAMETa B OCHOBHOM IIKOJE JOMHMHUPYIOIIEE 3Hau€HUe
MPUOOPETN TaKUE 11T, KaK:

e  (opMHUpPOBaHME HHTEIUIEKTYaJIbHO PA3BUTOW JUYHOCTH, TOTOBOM K camMo0Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HMPHUHSITHIO PELIEHUI, CIOCOOHON alanTUPOBAThCS K
OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

®  HaMpaBJICHHOCTb OOy4YeHHs Ha  CUCTEMaTHYeCcKoe [MPHOOIIEHHE  YyYallluxcsi K
CaMOCTOSITENIbHOM ~ MMO3HABaTEJIbHOM  JI€ATENbHOCTH, HAyYHbIM METOJaM IIO3HaHUS,
(hopMUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

e o0ecreyeHUe YCJIOBHM, CHOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYAIOIIMMUCS  OIBITA
pa3HOOOpa3HOW JESATeNbHOCTH, TO3HAHUS M CaMOINO3HAHMS, KIIIOYEBBIX HaBBIKOB
(KJTIOYEBBIX KOMIIETEHIIM), MMEIOIINX YHUBEpCaIbHOE 3HAYEHHE JI1 Pa3IMYHBIX BHJIOB
NeSITeNIbHOCTH;

e  (opmupoBaHue ymeHHI OOBSCHATHP M OLIEHUWBATH SIBICHHUS OKpPYXKAlOIIEro MHUpa Ha
OCHOBaHUU 3HAHUI U ONbITA, TOJTYYEHHBIX ITPU U3YUYECHUH XUMUY;

e  (opmupoBanue y oOydaroluxcsi TYMaHUCTHUECKUX OTHOLICHWH, MOHUMaHUS LEHHOCTU
XUMHYECKUX 3HAHUN JUIsl BBIPAOOTKH 3KOJIOTUYECKH 11€J1eCO00pa3HOro MOBEACHUs B ObITY U
TPYIOBOM JAEATEIBHOCTH B LEJISIX COXPAHEHHS CBOETO 3/10POBbS M OKPYIKAOIIEH PUPOTHON
Cpelbl;

®  pa3BHUTHE MOTHBAIUHU K 00YYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAaMOBOCIIMTAHUIO HA
OCHOBE YCBOEHHS OOIEYETIOBEYECKHX IEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npo¢uIIs ¥ HAMPABJICHHOCTH JAJIbHEHIIIET0 00yYeHHUS.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O ITIPEJIMETA «XUMMUS»

Bxran yde6HOrO mpeamera «XuMUS» B TOCTHXKEHUE IIeliell OCHOBHOTO OOIIETr0 00pa30BaHUS
00yCIIOBJICH BO MHOTOM 3HAUE€HUEM XMUMHYECKOW HAyKH B TIO3HAHHHM 3aKOHOB MPHUPOJBI, B
pPa3BUTUM  TPOU3BOTUTEIHHBIX CHJI OOIIECTBA U CO3JaHUH HOBOU 0a3bl MaTePHAILHON KYIbTYPHI.



XUMHSL KaK DJIEMEHT CHUCTEMBlI €CTECTBEHHBIX HAayK pPacIpOCTpPAaHMIIA CBOE BIMSHUE HA BCE
00JIaCTH 4YENIOBEYECKOro CYIECTBOBAHMS, 3ajajla HOBOE BHUACHHE MHpa, CTajla HEOThEMJIEMBIM
KOMIIOHEHTOM MHPOBOW KYJIbTYpbl, HEOOXOJWMBIM YCIOBHEM >XH3HU OOIIECTBA: 3HAHHE XUMHH
CIly’)KUT OCHOBOH i (OPMHUPOBAHHMS MHUPOBO33PEHHUSI UEIOBEKa, €ro NpeACTaBICHUNH O
MaTepHabHOM EIMHCTBE MHPA; BAXHYIO POJb MIpaloT (HOpMUpPYyEMbIE XUMHUEH MpEICTaBICHUS O
B3aMMOIIPEBPAIICHUAX DSHEPrUM M 00 5SBONIOLMM BEUIECTB B MPUPOJE; COBPEMEHHAs XHUMMS
HalpaBJIeHa Ha pelIeHHE IN100aIbHbIX MPOOJIEM YCTOHUYMBOIO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOM,
HHEPIreTUYECKOM, MUILEBON U 3KOIOrHYeCcKOi 0e30MacHOCTH, POOIIeM 3paBOOXPAHEHUS.

B ycioBusix Bo3pacTraromiero 3HaueHusl XUMHUM B JKU3HU OOILECTBA CYLIECTBEHHO MOBBICHIIACH
pOJib XMMHMUYECKOro o0pa3zoBaHus. B miaHe coumanu3aluu OHO SBJSIETCA OJHUM U3 YCJIOBUM
(dbopMHpOBaHUS UHTEIUIEKTA JIMYHOCTHA M TAPMOHUYHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY  4YEJIOBEKYy XHUMHUYECKHE 3HAHUS HEOOXOAMMBI Uil  TPUOOPETEHHS
OOIIEKYJIbTYpPHOTO YPOBHS, IO3BOJISIONIETO YBEPEH HO TPYIUTHCS B COIMYME W OTBETCTBEHHO
y4acTBOBaTh B MHOT0OOPa3HOI XHU3HHU OOIIECTBA, sl OCO3HAHMS BXKHOCTU Pa3yMHOT'O OTHOILEHHMS
K CBOEMY 3J0POBBIO M 3JI0POBBIO JIPYIMX, K OKpYXaroUled NPUPOAHOM Cpele, Uil TPaMOTHOrO
IIOBE/ICHUS NPU HCIIOJIB30BAHNUU Pa3IUYHBIX MATEPUAIOB U XMMHUYECKHX BELIECTB B MOBCEIHEBHOMU
KU3HU.

Xummnuaeckoe 00pa3oBaHHE B OCHOBHOM HIKOJIE SIBIISIETCS 0a30BBIM IO OTHOIICHHUIO K CHCTEME
00IIIero XMMU4ecKoro oOpazoBaHus. [109TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peallu3yer
Inpucyle oO0IIeMy XMMHYECKOMY OOpa30BaHUIO KIIOUEBBIE IIEHHOCTH, KOTOpbIE OTpa)KaroT
roCy/apCTBEHHbIE, OOIIECTBEHHbIE M HWHIUBUAyaJbHbIE MOTPEOHOCTH. ODTHUM OIpeAeseTcs
CYLIHOCTh OOIIel crpareruu oOyueHHs, BOCIUTaHMS U pa3BUTHS OOydalOIIMXCS CPeACTBAMU
yueOHOro mpeamMeTa « XUuMHUs».

N3yuenue npeamera:

1) ciocoGCTBYeT peanu3alii BO3MOKHOCTEH JUIsl caMOpa3BUTH U (POPMUPOBAHUS KYJIbTYpHI
JIMYHOCTH, € 001el 1 (yHKIIMOHAIbHOW I'PaMOTHOCTH;

2) BHOCHUT BKJIaJ B (OPMUPOBAHUE MBILIUIEHUS U TBOPUYECKUX CIOCOOHOCTEH IMOAPOCTKOB,
HAaBbIKOB UX CAMOCTOSITENIbHON yUeOHOHN JesTebHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEIbCKUX
yMEHHUH, HEOOXOJUMBIX KakK B IIOBCEIHEBHOM KM3HU, TaK U B MPOPECCUOHAIBHON AESITETbHOCTH;

3) 3HaKOMHUT cO crenu(UKON HAyYHOTO MBIIIEHUS, 3aKJIaIbIBA€T OCHOBBI 1IEIOCTHOTO B3IJIsI/1a
Ha EAMHCTBO TPUPOABI U 4YeNOBEKa, SBJISETCS OTBETCTBEHHBIM JTaloM B (OPMHUPOBAHUU
€CTECTBEHHOHAY4YHOU IPAMOTHOCTH IIOJPOCTKOB;

4) criocobcTBYeT (hOpMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHOHAYYHBIM 3HAHUSM,
K IIPUPO/JIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B 9KOJOIMUYECKOE 00pa30BaHKE MIKOJIHHUKOB.

HazpanHble HampaBieHUss B OOyYEHHMM XHMHUU OOECIeUMBAIOTCS ClEeUU(UKON Conep KaHus
IperMeTa, KOTOPBIM SBISETCS MeJarorn 4Yeckd aJalTHPOBAHHBIM OTpa)keHHEM O0a30BOM HayKH
XUMHUU Ha ONpPEeeIEHHOM dTare €€ pa3BUTHS.

Kypc XxumMuM OCHOBHOW IIKOJBI OPHUEHTHPOBAH HA OCBOCHHE OOYYalOUIMMKCS OCHOB
HEOPTraHMYECKOW XUMHUH M HEKOTOPBIX MOHATHIA M CBEICHHUI 00 OTAEIBHBIX 00BEKTAaX OPraHMYECKOU
XUMUH.

CrpykTypa cojaepkaHusl mpeaMmera cOpMHpPOBaHA HA OCHOBE CHCTEMHOTO IMOAXOJa K €ro
n3ydeHuto. CoaepkaHue CKIAAbIBACTCS U3 CUCTEMBbI MOHATHI O XMMUYECKOM DJIEMEHTE U BELIECTBE
U CUCTEMBI MOHATHM O XMMHMYecKOoH peaknuu. OOe 3T CUCTEMBbl CTPYKTYPHO OPTraHU30BaHbI IO
IIPUHLIMITY TIOCIEI0BATEIIBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX IIPEICTaBICHUNA Pa3HOTO
YPOBHS: aTOMHO-MOJIEKYJSIPHOTO y4Y€HHUS KaK OCHOBBI BCErO €CTECTBO3HAHUSA, YPOBHS
[Tepuonnueckoro 3akona JI. M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XMMHH, YUYEHHUS O CTPOCHUU



aToMa M XMMHYECKOH CBSI3U, NPEACTABICHUN 00 3JIEKTPOJUTHUYECKON IUCCOLMALMU BEIIECTB B
pactBopax. TeopeTuueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU IOIYYEHHBIX M
OCMBICJICHHBIX (JaKTOB, Pa3BHBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHSA K APYTrOMY, BBITIOJHSS
GyHKIMK OOBSCHEHHS M MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH MPAKTHYECKOTO
IIPUMEHEHHUS U TIOJyUYEHUS U3y4aeMbIX BEIIECTB.

Takast opraHuzanus coAep)KaHusi Kypca CHOCOOCTBYET — IPEICTABICHUI0 XMMHUYECKOH
COCTABJIAIOLIEH HAayyHOW KapTHHBl MHUpa B JIOTMKE €€ CHCTEMHOH mpupoabl. Tem camMbIM
obecreynBaeTcsi BO3MOXKHOCTb (OPMHUpOBaHUS y OOYy4aroIIMXCs IIEHHOCTHOTO OTHOLICHMS K
Hay4yHOMY 3HAHMIO W METOJaM I[I03HaHMA B Hayke. BaXHO Takke 3aMeTHTb, YTO OCBOCHME
COJEp)KaHUsl Kypca IPOUCXOAUT C TPUBICUYEHUEM 3HAHUM M3 paHee U3YYEHHBIX KypCOB:
«Oxpyxaromuit Mup», «buosnorus. 5—7 knaccb» u «®Pusnka. 7 Kiaacey.

MECTO YYEBHOI'O IPEJJMETA «XUMMUS1» B YYHEBHOM IIJIAHE

Ha usyuenmne npenmera «Xumus» B 8-9 kiaccax orBoautcs 136 wacoB (u3 pacyera 2 yaca B
HEJIEIIO).

COJAEPKAHUE YYEBHOI'O IIPEIMETA
8 KJIACC
IlepBoHayajbHBIEe XUMHYECKHE TOHATHSA.

IIpeamer xumuun. Ponp xuMuu B KU3HM 4esloBeka. Tena u BemecTBa. @U3HUECKUE CBOMCTBA
BELIECTB. ArperaTHoe cocTosiHue BemniecTB. [loHsATHE O MeTonax MO3HAHMS B XUMHUU. XUMHS B
cucreMe Hayk. YucTble BemecTBa U cMecu. CrocoOsl pa3zienenus cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKUE 31€MEHThI. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocTsie n
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas (opmyia. BaneHTHOCTP aTOMOB XMMHYECKHUX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BeuecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENbHAS MOJIEKYJIsipHas Macca. MaccoBast
JI0JIs1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUU.

O®usnyeckue M XUMHUYECKHE SBICHHS. XHMHUYEcKas peakuus M e€ NpHU3HaKdu. 3aKOH
COXPAaHEHHs MacChl BeIIEeCTB. XHMHUecKHe ypaBHeHHsA. Kiaccupukanus XUMHUECKHUX peaKIMi
(coenuHeHUs, Pa3IOKEHUS, 3aMEILIEHHsI, 0OMEHA).

XUMHUECKUH SKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW MOCYIOH, ¢ NpaBWiIaMu paboThl B
nabopatopuu U npuémamu oOpaleHust ¢ J1a0opaTOpPHBIM 000pPYAOBAaHHEM; W3Y4YEHHE U OIMHUCAHUE
¢u3n4ecKux CBOMCTB 00pa3l0B HEOPraHMYECKUX BEILIECTB; HaOMI0JeHHe (U3NYEeCKUX (ILUIaBICHHE
BOCKa, TasHUE JIbJla, PACTUPAHHUE caxapa B CTYIKE, KUIEHHE U KOHJIEHCAIUs BOJbI) U XUMHUYECKUX
(ropeHue cBeuw, MPOKATMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICUCTBHE MeJla ¢ KUCIOTOMN) SIBIICHUM,
HaOJto/IeHne M ONMHUCaHHe MPU3HAKOB MPOTEKaHUsS XHMHUYECKUX peakluuil (pas3jiokeHue caxapa,
B3aMMOJICIICTBIE CEPHOM KHUCIOTHI C XJOpUIOM Oapus, pasznoxenue ruapokcuna menu(ll) mpum
HarpeBaHUH, B3auMo/ieiicTBue xene3a ¢ pactBopoM conu Menu(1l)); nzydyenue cnocoOoB pazaeneHus
cMmecedl (c MOMOINBIO MarHuTa, (pUIBTpOBAaHWE, BHINAPUBAHHE, AUCTIILIALMSA, XpomaTtorpadus),
MIPOBE/ICHUE OYUCTKH TMOBAPEHHOW COJIM; HAOIIOJCHNE U OMIMCAaHUE PE3yJIbTaTOB MPOBEICHUS OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl; CO3/1aHNUE MOJIEIEH MOJIEKYJI (IIaPOCTEPIKHEBBIX).

Ba:xHeiinue npeacTaBuTe/ M HEOPraHMYECKNX BelIeCTB.
Bo3nyx — cMmech razo. CoctaB Bozayxa. Kuciopog — 3J€MEHT M MPOCTOE BEMIECTBO.
Haxoxnenue kucnopoma B mpupoje, (Ppu3nyueckrue W XHMHUYECKHE CBOMCTBA (pEaKkIMyd TOPEHUs).



Oxkcunpl. [lpumenenne kucimopoga. CrnocoObl TOJNYYSHHS KHCIOpoJa B JlabopaTopu U
npombiieHHOCTH. KpyroBopor kucimopona B mpupoge. O30H — ammoTporHas Moau(puKarus
KHUCJIOPOJIA.

TernnoBoil 3¢p¢dexkT XUMHUECKOW peaklUuu, TEPMOXUMHUYECKHE ypaBHEHHs, 0JK30- U
SHAOTEPMHUUYECKUE peakuuu. TOomIMBO: yroib M MeETaH. 3arpsA3HEHHE BO31yXa, YCUJIICHHE
napHUKOBOro 3¢ dekra, pa3pylieHre 030HOBOTO CJIOSI.

Bogopon — snemeHT u npocToe BeecTBo. HaxoxaeHue Bogopoaa B pupoae, pusndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CTIOCOObI Mony4yeHus. KucioTsl u conu.

KonuuectBo BemecrBa. Mosib. Mosipaast Macca. 3akoH ABOTrajpo.

MoutsipHbiii 006EM Ta30B. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cBoMcTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HaceleHHsle wu
HEHaCBILIEHHbIE pacTBOpHL. PacTBOpuMOCTh BellecTB B Bojie. | MaccoBas 10151 BellecTBa B pacTBOpeE.
Xumuueckue cBoiicTBa Boabl. OcHoBaHus. Poiib pacTBOpOB B MPHUPOJE M B JKU3HU UEJIOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHue NpupoaHbiX Bod. OXpaHa U OUYMCTKA PUPOIHBIX BOJI.
Knaccudpukanus  neopranmueckux  coeguHenuit.  Oxcunabl.  Kiaccudukanuss — OKCHIOB:
coneoOpa3ymoiue (OCHOBHBIE, KUCIOTHBIE, aMoTepHble) U HecoleoOpasyromue. HomeHknatypa
OKCHJIOB (MEXIyHapoAHas M TpUBUAIbHAs). DU3NYECKUE M XHUMUYECKHE CBOMCTBA OKCHIOB.
[Tonmyuyenue okcuaoB.

OcHoBanmsi. Kiaccudukanust ocHOBaHM: MIENOYM W HEPACTBOPUMBIC  OCHOBAHWSL.
Homenxknarypa ocHoBaHM (MeXAyHapoHas U TpuBHaibHas). U3HNUecKre U XUMUYECKUE CBOICTBA
ocHoBaHuil. [ToyueHne oCHOBaHUM.

Kucnotsr. Knaccuduxamnus kucnor. HomeHknatypa KucioT (MeXIyHapOIHAs U TPUBHUATIbHAS).
Pu3nyeckue M XUMHUYECKHME CBOMCTBA KHUCIOT. Psn axktuBHoctm MertaiuioB H. H. bekerosa.
[Tonyuyenue Kkucnor.

Comu. Homenknatypa comneit (MeKayHapoHasi ¥ TPUBUATbHAS).

Pusnyeckue 1 XuMHYECKUE CBOMCTBa conel. [lomyuenue coneil.

I'eneTnueckas CBS3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.

XHWMHUYECKUHN DKCIEPUMEHT: Ka4eCTBEHHOE OINPEIEICHUE COACPKAHUS KHUCIOPOJa B BO3IyXE;
MOJIyueHHe, CcoOupaHHue, pACIIO3HABAHME U HU3YYEHHME CBOWCTB KHCJIOpOJa; HaOJIoJIeHue
B3aMMOJICVCTBUSI BEIIECTB C KHUCIOPOJOM M YCIOBHUS BO3HUKHOBEHHMS M MPEKpaIleHUsS TOPEHHS
(moxapa); 03HaKOMJICHHE C 0Opa3laMi OKCHIOB M OMHCAaHWE MX CBOMCTB; MOJyYeHHE, cOOMpaHUe,
pacrmo3HaBaHHe W U3YYE€HHE CBOWMCTB BOJOpoJa (TOpEHHE); B3aWMOJACWUCTBHUE BOAOPOIA C OKCHUAOM
Meau(Il) (BO3MOKHO HCIIONIB30BaHHME BHIEOMATEPUANOB); HaOMoIeHHe 00pa3loB BEIIECTB
KOJMYECTBOM | MoOb; HCCIEAOBaHHE OCOOEHHOCTEH pAcTBOPEHHsI BEIMIECTB C Pa3IUYHOMN
pPacTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOWM MAacCOBOM J0JIEM pPacTBOPEHHOIO
BEIIIECTBA; B3aUMOJICHCTBHUE BOJIbI C METAJIIaMU (HATPUEM M KaJbI[eM) (BO3MOXKHO HCITOJI30BAaHUE
BUJICOMATEPHAIIOB); OIpe/eJIeHHe pacTBOPOB KHUCIOT W WIeoYed ¢ MOMOIIbI0 HHAMKATOPOB;
UCClIeIoOBaHHe 00pa3lloB HEOPTaHWYECKUX BEIECTB Pa3JIMYHBIX KJIAcCOB; HAOIIO/IEHWE M3MEHEHUS
OKpPACKH MHJIUKATOPOB B pACTBOpPaxX KUCIOT U IIeNlouei; n3yueHue Bzaunmoaericteus okcuaa meau(Il)
C pPAacTBOPOM CEpPHOM KHUCIOTHI, KHUCIOT C METAUIAMH, pPEaKkUUi HEUTpanu3aluu; IOJIy4eHUE
HEpPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO METaula IPYrMM M3 pacTBOpA COJMU; PELICHUE
SKCIEPUMEHTANIBHBIX 3a7a4 M0 TeMe «BaxkHeNne KJIacChl HEOPraHUYECKUX COEUHEHUI.

IMepuonuveckuii 3akon u [lepuoanyeckas cucrema xumuyeckux 1eMenToB /. U. MenaeseeBa.
Crtpoenue aToMoB. XuMU4YecKas cBA3b. OKNCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUMN.



[lepBble MONBITKM KJIAacCU(PUKALKUKU XUMUYECKUX 3JeMeHTOB. [loHATHE O rpymmax CXOAHBIX
37€MEHTOB (IIEJIOYHBIE W IIEIOYHO3EMENIbHBIE METAIIbI, TaJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yoT aM(pOTEPHBIC OKCUIBI U TUIPOKCHJIBL.

Ilepnonnueckuit 3akoH. Ilepuoanueckas cucrema xumudeckux saeMeHToB . M. Menzeneesa.
Kopotkonepuoanast 1 anmuHHONIEprogHas GopMbl [leproanueckoit CHCTeMbl XUMHUYECKUX JJIEMEHTOB
. U. MenneneeBa. Ilepuoabl u rpynnbl. OU3MYECKHI CMBICI MOPSIAKOBOIO HOMEpa, HOMEPOB
[I€PUO/Ia U IPYIIIBI JIEMEHTA.

Ctpoenune aromoB. CoctaB aroMHbIX siaep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
00o010uek aToMoB MepBbIx 20 xuMuueckux demMeHToB [lepuoandeckoii cucremsl J{. . Menneneena.
XapakTepUCTUKAa XUMHUYECKOrO0 JIEMEHTa II0 ero mnosoxeHuto B Ilepuommueckoin cucreme [ .
Menpeneesa.

3aKOHOMEPHOCTH M3MEHEHHUS paguyca aTOMOB XMMHYECKUX JJIEMEHTOB, METALIUYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO Tpynmam W mnepuonaMm. 3HadeHue Illepuomumueckoro 3akoHa u
[lepuonnueckoil cUCTEMbl XMMHUYECKHMX 3JJIEMEHTOB JUIsl pa3BUTHS Hayku u npaktuku. . W.
MeHeneeB — y4€HbIN U TPaXIaHUH.

Xumuyeckas cBsi3b. KoBasieHTHas (MOJISIpHAs U HETIOJISIPHAs) CBSA3b. DIEKTPOOTPUIIATEILHOCTD
XUMHUYECKUX 3IEeMEHTOB. VIOHHas CBSI3b.

Crenens okucieHus. OKUCIUTEIHHO-BOCCTAHOBUTEINbHBIE peakiuu. [Iporeccsl OKHUCIeHUus U
BocCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHYECKUN OKCHEPUMEHT: H3y4YeHHEe OOpa3lloB BEHIECTB METAIJIOB M HEMETaJlIOB;
B3aUMOJICHCTBHE THAPOKCHUJIA IIMHKA C PACTBOPAMU KHUCJIOT M IIEJIOYeH; MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOUINX TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii (TopeHue, peakiuu
pa3IoKEHUs, COSAMHECHHUS).

Mexnpeamernbie CBA3U

Peanuzanus MEXIpEIMETHBIX CBsA3ed IpH M3YYEHHH XHMMHUU B § KJIacce OCYLIECTBISAETCS
4epe3 HCIIOJIb30BAHHUE KakK O6HII/IX €CTCCTBCHHO-HAYUYHBIX HOH?ITI/II\/'I, TakK U HOHHTI/IfI, SABJIAOIITHUX CSL
CUCTCMHBIMHU IJId OTACIIBHBIX NPCAMETOB €CTCCTBCHHO-HAYUYHOI'O LIUKJIA.

OO0mme ecTecTBEeHHOHAYYHBIE TOHSITHS: HAy4dHbIN (hakT, TUMOTE3a, TEOpHs, 3aKOH, aHaJu3,
CHHTE3, KJ'IaCCI/I(l)I/IKaHI/ISI, NEPUOANIHOCTD, Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT, MOJACIIMPOBAHUC, U3MCPCHUC,
MO/IEIIb, SIBJICHUE.

Qusuxka: Marepus, aroM, OJIEKTPOH, TNPOTOH, HEUTPOH, WOH, HYKIHJ, H3O0TOIbI,
PalMOaKTUBHOCTb, MOJIEKYJIa, FIEKTPHUUECKUH 3aps]], BELIECTBO, T€I0, 00bEM, arperaTHOe COCTOSHUE
BEIIECTBA, ra3, pU3MUecKue BEITMUNHBI, €TUHHIIBI H3MEPEHUs, KOCMOC, TUIAaHETHI, 3BE3/1b1, CONHIIE.

buonoeus: horocuntes, apixanue, obrnocdepa.

l'eocpaghusa: atmocdepa, ruapochepa, MUHEpAIbl, TOPHBIE MOPOJBI, MOJE3HBIE UCKOMAEMBbIE,
TOIUJIUBO, BOAHBIE PECYPCHI.

9 KJIACC
BemecTtBo M XuMH4YecKasi peakuust

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucreMa xumudeckux snemenTos [[. . Menneneesa.
CrpoeHne aTtoMoB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMMUYECKUX IJIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, Kalus, KaJIbLMS M HMX COCIAWHEHHH B COOTBETCTBUM C IIOJIOKEHHWEM D3JJIEMEHTOB B
[Tepuonnueckoit cucTteMe U CTPOCHUEM UX aTOMOB.

CTpoeHue BelIecTBa: BUIBI XUMHYECKOM CBSI3U. THIBI KPUCTAUIMYECKHX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKN U BUJA XUMHYECKOU CBSI3H.



Knaccupukanuss ©  HOMEHKJIaTypa HEOPraHMYECKMX BELIECTB  (MEXIyHapoJgHas U
TPUBUAJIbHASA). XHUMHYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCA K pPa3IMUHBIM KjlaccaM
HEOpPraHUYECKUX COECAUHEHNN, TeHETHYECKas CBS3b HEOPraHUUYECKUX BEIIECTB.

Knaccugpukanuss XMMUYECKUX pEAKIUW IO PAa3IUYHbIM TpU3HAKaM (IO YUCIYy M COCTaBy
YYaCTBYIOLIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3((EKTy, M0 U3MEHEHUIO CTEIICHEH OKUCIICHHS
XMUMHUYECKHUX 3JIEMEHTOB, 110 OOPAaTUMOCTH, IO YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUYECKUE
peakuuu, TepPMOXUMUYECKUE YPABHEHMUS.

[Tonsatue o ckopoctH xumuueckoi peakuuu. [loHsTHe 00 00paTMMBIX M HEOOPAaTHUMBIX
XMMHMYECKHX peakuusax. lIoHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonsarue o
XUMHUYECKOM paBHOBecHH. DaKTOPbI, BIUAIONIME HA CKOPOCTh XMMHUYECKON PEaKIMU U I0JIOKEHUE
XUMHYECKOTI'O PABHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM, AJIEKTPOHHBIM  OaJaHC  OKHUCIUTENBHO-
BOCCTAaHOBUTENIbHONH peakuuu. CocTaBiI€HHE YpPAaBHEHUM OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCII0JIb30BAaHUEM METO0/1a 3JICKTPOHHOI' O OanaHca.

Teopust 2NEKTPOIINTUYECKONW IUCCOLMALUU. OJIEKTPOIUTHI W HENIEKTpoauThl. KaThoHbI,
aHUOHBI. MexaHu3M AMCCOLMALMK BEIIECTB C PA3IMYHBIMU BUIAMHM XUMHUYECKON CBsA3H. CTeneHb
aucconnanuy. CUabHbIE U ClIa0ble 3IEKTPOIIUTHI.

Peaknmun noHHOTO OOMEHa. YCIIOBHS TMPOTEKAHHs PEaKIUid HMOHHOTO OOMEHa, IOJIHBIE M
COKpalI€HHbIE HOHHbIE ypaBHEHUs peakuuil. CBOICTBa KHCJIOT, OCHOBAaHUN U COJIEH B CBETE
MPEACTABICHUI 00 IEKTPOIUTUUYECKON qucconuaiuu. KauecTBeHHbIe peakiini Ha HOHBL. [ToHsITHE O
TUAPOIIU3E COJIEH.

XVWMHYECKUN DKCIEPUMEHT: O3HAKOMIIEHHUE C MOJEISIMH KPUCTAJUIMYECKUX PEIIETOK He-
OpPraHUYeCKUX BEIIECTB — METAJUIOB M HEMeTauloB (rpaduTa M anmasa), CIOXKHBIX BEIIECTB
(x70puma HaTpHs); UCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTHM XMMHMUYECKOM PEAKIUU OT BO3AECHUCTBHUSA
pa3nuyHbIX (AKTOPOB; HCCIEAOBAaHHE 3JIEKTPONPOBOJAHOCTH PAcCTBOPOB BEILECTB, Ipoliecca
JIUCCOLMALMN  KUCJIOT, IIesodyed W cosiell  (BO3MOXHO HCIOJBb30BAHUE BHJEOMATEPHAIIOB);
MIPOBEJICHUE OMbBITOB, WUIIOCTPUPYIOIMIMX MPU3HAKU TMPOTEKAHUS peakUuil HOHHOIOo OOMeHa
(oOpa3zoBaHue ocajKa, BbIJIEICHHUE ra3a, 00pa30BaHUE BOJIbl); ONBITOB, HIUTIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKkUUi (FOpeHHe, peaklUuu pa3joKeHUs, COCIUHEHUS);
pacrno3HaBaHHe HEOPraHMYECKHX BEIIECTB C MOMOIIbBI0 KaUeCTBEHHBIX PEaKIMil Ha MOHBI; PelIeHUE
9KCIIEPUMEHTAJIbHBIX 3a/a4.

HeMmeTasibl M MX COeIUHEHUS

OO0mast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBbIE CTENEHH
okucneHusi. CtpoeHne u (U3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TajJOT€HOB. XHUMHYECKHE
CBOMCTBa Ha TmpuMepe xJopa (B3aMMOJAEWCTBHE C MeETajulaMd, HEMETajUlaMH, IeJI0YaMu).
Xnopooaopoa. CoissiHasg KUCIOTa, XMMHYECKHE CBOWMCTBA, MOJyYEHHE, NMpuUMeHeHue. JlencTBue
XJIOpa M XJIOPOBOJOPOJA Ha OPraHM3M 4esIoBeKa. BaxHeimme XJIOpUAbl U UX HAXOXKJICHHE B
IIPUPOJE.

OO6mas xapakrepuctuka 3i1eMeHTOB VI A-rpynmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTEPHbIEC CTENIEHU OKUCIICHUS.

Crpoenrie u (U3NUECKUE CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEpbl. AJJIOTPOIHBIE
MoauUKaAIMK KHUCIOpoJa M Cepbl. XHUMHUYECKHe CBoHcTBa cepbl. CepoBOJOpOJ, CTpOCHHUE,
¢usznyueckue W XuMHueckue cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTENU KHUCIOTHBIX OKCHJIOB.
Cepnas kuciora, puznyeckue 1 XUMUYECKHE CBOICTBA (001IMe KaK MpeCTaBUTeNs Kilacca KUCIOT U
cnenuduueckre). XUMUYECKUE PEaKIIMH, JIeXkKalllhe B OCHOBE MPOMBIIIJIEHHOTO CII0co0a MoTydyeHus



cepHoii KUCHOTHI. [Ipumenenune. Coln CepHOM KHCIOTHI, KAYECTBEHHAs pPEakKIus Ha Cyib(haT-uoH.
HaxoxneHue cepel 1 €€ COCIMHEHUM B NIPUpPOAE. XMMHUECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeabl
COCAMHEHUSIMH Cepbl (KUCIOTHBIE JOXIW, 3arpsa3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTtepucTuka »>1eMeHTOB VA-rpynmbl. OcoO€HHOCTH CTPOCHHsS aTOMOB,
XapaKTepHbIE CTEIICHU OKUCIICHHS.

A30T, pacpocTpaHeHue B MpUpoe, hu3nyeckre 1 XuMudeckue cpoictsa. Kpyrosopor azora
B Npupoze. AMMHAK, ero pU3N4YEeCKUe U XUMHUYECKHE CBOWCTBA, MOIy4yeHue u npuMeHenue. Conn
aMMOHMsI, UX (PU3MYECKHE U XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha MOHBI
aMMOHHs. A30THasg KHUCIOTa, €€ MoilyueHHe, (U3NYeCKHe UM XUMHUYECKHE CBOicTBa (00mIue Kak
MPEJCTaBUTEIS KJIacca KUCIOT | crenududeckue). Mcnoap30BaHne HUTPATOB M COJNIEH aMMOHUS B
KAauecTBE MUHEPAJIBHBIX y100peHui. XMMHUECKOE 3arpsi3HEHUE OKPYXKaroIled cpeibl COETUHEHUSIMU
a30Ta (KUCIIOTHBIE TOK/H, 3arpsi3HEHUE BO3/4yXa, IOUBBI U BOJOEMOB).

®ocdop, amnorponHsie Moaudukanuu Gochopa, hpuznueckre 1 XuMHIecKue cBoicTBa. OKcu
dochopa(V) u dochopnas kucnora, ¢u3MUeCKHe U XUMHYECKHE CBOWCTBA, IOJIyuYCHUE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIbHBIX y100pEHUH.

OOmas xapaktepuctuka 531aeMeHTOB IVA-rpynmbl. OcoOEHHOCTH CTpOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUS.

VYraepon, amnoTponHble MOAM(HKAINK, PACHPOCTPAHEHHWE B MPHPOIE, (QHU3UUECKUE U
XUMUYecKkue cBoicTBa. AncopOrusa. KpyroBopor yriepoma B mpupoae. OKCuabl yriepoja, HX
¢bu3nveckre U XMMHUYECKHE CBOWCTBA, NEHCTBUE HA )KUBBIE OPTaHU3MBI, TTOJyYeHHE U MIPHUMEHEHHE.
DOkosorndyeckue MmpoOseMbl, CBA3aHHble ¢ okcugoM yraepona(IV); rumoresa ria06anbHOrO
NOTEIUIEHUS KJIMMaTa; MapHUKOBBIM 3¢ddexr. YrompHas kuciora u e€ comu, ux (uznueckue u
XMMUYECKHE CBOMCTBa, MOJy4YeHHWE M NpuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HOH.
Hcnonb3oBaHue kapOOHATOB B ObITY, MEAMLIMHE, IPOMBIIIJICHHOCTH U CEIIbCKOM XO35HCTBE.

KpemHuii, ero ¢pusznueckre u XuMHYECKHE CBOMCTBA, MoJlyueHHe U puMeHeHue. CoenHeH s
KpeMHusi B npupone. OOmue mnpencrasieHus o6 okcuae kpeMHus(IV) u kpeMHueBoil kucnore.
CunuKatel, UX WCIOJIb30BaHUE B OBITY, MEIHMIIMHE, TIPOMBIIUICHHOCTH. BakHelIne CTpOUTENbHbIE
MaTepuasbl: KepaMHuKa, CTEKJIO, LIeMEHT, OeToH, xene300eToH. IIpoOnembl Oe3omacHOro
MCIOJIb30BAaHUS CTPOUTENbHBIX MaTepHajoB B MOBCEAHEBHON )KU3HHU.

XUMHUECKUH SKCIIEPUMEHT: U3yUeHHe 00pa3lioB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOM
KHUCJIOTHI; TPOBEJCHHE KAueCTBEHHBIX PEAKIMH Ha XJIOPUA-UOH M HAOIIOJCHUE IPH-3HAKOB HX
NPOTEKaHMs; OMBITHI, OTpaXkarolue (U3NYECKNe W XMMHUYECKHE CBOICTBAa Trajllo-TeHOB U HUX
coeIMHEHU (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUAIIOB); O3HAKOMIIEHHE ¢ 00pa3liaMu XJIOpUIOB
(rasoreHu10B); O3HaKOMJIEHHE ¢ 00pa3lamMu cepbl U €€ COeTUHEHUS-MU (BO3MOXHO UCIOJIb30BaHUE
BHJICOMATEpHAIOB);  HAOMIOJEHHME  mTporecca  OOyIIMBaHWA ~ caxapa  IMOJA  JICHCTBUEM
KOHILEHTPUPOBAHHON CEPHON KHUCIIOTHI, M3yYe€HHUE XHMHUYECKHUX CBOWCTB pa30aBICHHON CepHOIl
KHCIIOTBI, IMPOBEJEHUE KAYeCTBEHHOW peakuuu Ha Cyiab(ar-noH W HaONIo/IeHHe Mpu3HaKa eé
NPOTEKaHMs; O3HAKOMJICHHE C (HU3UYECKUMH CBOWCTBAMHM a30Ta, ¢ochopa W UX COEAUHEHHH
(BO3MOXKHO HCIOJIb30BaHKUE BHUAEOMATEpUAOB), oOpa3laMu a30THBIX M (POCHOpHBIX yHOOpeHHUi;
NoJIyyeHue, cooupanue, pacro3HaBaHHe U M3y4YeHHE CBOMCTB aMMHaKa; NMPOBEJCHUE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHHUS U (pocdaT-uOH U U3ydeHUE MPU3HAKOB UX TMPOTEKaHUs, B3aUMOJeHcTBUE
KOHIIEHTPUPOBAHHONW a30THOM KHCJIOTBI C MEbIO (BO3MOXKHO HCIOJIb30BAHUE BHJEOMATEPHAIIOB);
U3yYeHUE MOJeNell KpUCTAIUIMYECKUX peIIETOK anmasa, rpadura, ¢ysuiepeHa; 03HaAKOMIICHHE C
IPOLECCOM  aACOpOLMM  PAaCTBOPEHHBIX BELIECTB AKTMBUPOBAHHBIM YITIEM U yCTPOWCTBOM
IIPOTHBOra3a; MoJyyeHHue, COOMpaHue, paclo3HaBaHUE U U3yuyeHHE CBOWCTB YIJICKUCIIOTO Ia3a; mpo-



BCACHUEC KadyC€CTBCHHBIX pCaKI_[I/II\/'I Ha Kap6OHaT' U CHUIIMKAaT-UOHbI W H3YYCHHC IIPHU3HAKOB HX
IMPOTCKAHUA; O3HaAKOMJICHHUC C HpOI[yKI_[I/Ief/'I CHJIMKATHOM MMPOMBIIIJICHHOCTH pemicHuc
OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME «Baxneiiie HeMeTaIbl U UX COCOAUHCHUA .

MeTaujibl M UX COeAUHEHUS

OO01as xapaKTepuCTUKa XMMHUUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH MX IOJIOKECHUS B
[lepuonnueckoii cucreme xumMmuueckux 3aemeHToB 1. V1. MenneneeBa u crpoenust atomoB. CTpoeHue
METauIoB.  Meraimyeckass  CBS3b M METaJuIMUecKash  KpUCTAJUIMYEcKas  peméTka.
DNEeKTPOXUMHUYECKUI PsiJi HANIPSKEHUH MeTauioB. PU3HUECKUE U XUMHUYECKHE CBOMCTBA METAJLIOB.
OOmme cnocoObl MoMy4yeHHs MeTauIoB. [IoHATHE O KOPpPO3MHM METaUIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX OT Koppo3uu. CriaBsl (CTaib, YyTryH, JIOPATIOMUHUM, OpOH3a) U UX NPUMEHEHUE B OBITY
Y IPOMBIIUIEHHOCTH.

[Ilenounbie MeTamibl: noJjioxkenue B Ilepruoanueckon cucteMe XUMUYECKUX 3iieMeHToB [l. U.
MeneneeBa; CTpOEHHE X aTOMOB; HAaXOXJEHUE B npupoje. Puznueckrue U XUMHUYECKHE CBOICTBA
(na mpumepe Hatpus U Kanusi). OKCUABI U THAPOKCUABI HATpUs M Kanus. [IpuMeHeHue mienouHbIX
METAJUIOB U UX COECIMHEHUM.

[[{enouno3emMenbHbBIE METAJUIBI MAarHUM W KanblMil: nosnoxeHue B llepuoanueckoi cucreme
xuMuueckux a3nemeHToB . WM. MeHnaeneeBa; CTpOGHHME HMX aTOMOB; HaxO0XJACHUE B MPUPOJIE.
dusnueckre u XMMUYECKHNE CBOMCTBA MarHus U Kainblius. BaxHelme coemuHennst Kaabius (OKCHU/I,
TUIPOKCHL, o). KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.

AmoMuHuii: mnonoxenue B Ilepumonnueckoil cucreme xumuuyeckux oanementoB [, W.
MenpeneeBa; CTpOEHUE aToma; HaxXOXKIECHHE B mpupoac. PHU3MUECKHEe U XUMHUUYECKHE CBOKCTBA
amoMuHM. AM(OTEpHBIE CBONCTBA OKCHJIA M TUIPOKCHIA ATFOMUHHUS.

Kenezo: nmonoxenue B Ileproanueckoit cucreme xumuueckux snemeHtoB J[. . Menneneesa;
CTPOEHHE aTOMa; HaXOXKJEeHHE B mpupoje. Pu3nuecknue U XMMUYECKHUe CBOMCTBaA xkeje3a. OKCUBbI,
ruapokcuabl u conu xenesa(ll) u sxenesa(Ill), ux coctas, cBOKCTBA U MOTYYECHHE.

XUMHYECKUN OSKCIEPUMEHT: O3HAKOMJICHHE C O00pa3llaMd METaJJIOB U CIUIaBOB, WX
(bU3UYECKMMU CBOMCTBAMHM; U3yUYCHHUE PE3YJIHbTATOB KOPPO3UU METAILIIOB (BO3MOXKHO MCIOJIb30BAHUE
BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJIEHCTBUS OKCHJIa KAJbIIUS U HATPHS C BOJIOM (BO3MOKHO
WCIIOIb30BaHUE BHJICOMATEPHAIOB); HCCIEJOBAHWE CBOMCTB JKECTKOW BOJBI, MPOIECCa TOPEHUS
xKejne3a B KHUCIOpoae (BO3MOXKHO HCIOJIB30BAaHUE BUJIEOMATEPHANIOB); MPU3HAKOB MPOTEKaHUS
KAueCTBEHHBIX PEaKIUil Ha MOHBI (MarHus, KajbllUs, aTIOMUHMS, IHHKA, kene3a(ll) u xeneza(Ill),
meau(Il)); nabmroneHne U omucaHue MPOIECCOB OKPAIMBAHUS TUIAMEHW HMOHAMHU HATPHS, Kallus U
Kanblsl (BO3MOXKHO WCIOJB30BaHUE BHUACOMATEPUAJIOB); HUCCIIEOBaHHE aM(OTEPHBIX CBOWCTB
TUIPOKCHIA ATIOMUHUA W THUAPOKCHAA ILIMHKA; PENICHWE HKCIEPUMEHTAIBHBIX 3a/Jad 1O TEeMe
«BaxkHenmme MEeTaJlIbl U UX COCTMHEHUS.

XuMHus M OKpYKaoLias cpeaa

HoBele matepuaibl U TeXHONIOIMH. BemiecTBa 1 MaTepuansl B IOBCEAHEBHOM JKU3HU YETIOBEKA.
Xumus ¥ 310poBbe. be3zomnacHoe UCMONb30BaHUE BEIIECTB U XUMHUECKUX peakuuid B Obity. [lepBas
IIOMOULIb TNpPU XHMHUYECKHUX OXKOrax M OTpaBieHMsIX. OCHOBBI 3KOJOTMYECKOW I'PAMOTHOCTH.
XHUMHYECKOE 3arpsA3HEHHE OKpYKarollel cpeabl (IpenenabHas JOMyCTHUMasi KOHLEHTpalus BEIECTB
— ITJAK). Ponb xuMuu B pelIeHHUH YKOJIOTHIECKUX MPOOIIEM.

[IpuponHble MCTOYHHMKHU YTJIEBOJOPOAOB (Yrojib, MPUPOAHBIN Ta3, He(PTH), MPOAYKTHI HUX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIIJICHHOCTH.



XUMHUECKUI SKCIIEPUMEHT: H3ydyeHHe O00pa3loB MaTepuajgoB (CTEKJIO, CIUIaBBl METaJIOB,
IIOJINMEPHBIE MaTepUaJIbI).

Me:xknpeameTrHbie CBSI3H

Peanuzanus MeXIpenIMETHBIX CBsi3el NpU M3YYEHUM XMMHMHM B 9 Kilacce OCYILIECTBIISIETCA
Yyepe3 HCIOJIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHSATHM, TaK U MOHSATHH, SBISIOIIMXCS
CUCTEMHBIMH JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

Obwue ecmecmgeHHOHAYYHble NOHAMUSA. HAYYHBIA (DaKT, THUIOTE3a, 3aKOH, TECOPHS, aHAIU3,
CUHTE3, KJIacCU(PHUKaIus, IEPUOAUYHOCTD, HAOIIOICHNE, SIKCIIEPUMEHT, MOJICIMPOBAaHKE, U3MEpPEHHE,
MO/IEIIb, SIBJICHUE, TAPHUKOBBIN 3(PPeKT, TEXHOTOTrHs, MaTepHabl.

Quzuka: Marepus, aroM, DSJEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKIWA, H30TOIBI,
PaZvoaKTUBHOCTb, MOJIEKYJIA, JEKTPUUECKUNA 3apsijl, IPOBOJIHUKH, MOIYIIPOBOAHUKY, JUIEKTPHUKH,
(GOTO2IEMEHT, BEHIECTBO, Telo, OOBEM, arperaTHoe COCTOSHHE BEIIECTBa, Ta3, pPacTBOP,
PacTBOPUMOCTD, KpHUCTANINYECKas PelIETKa, CIUIaBbl, (PU3NUYECKUE BETUYUHbI, SAMHHIIBI U3MEPEHUs,
KOCMHMYECKOE MTPOCTPAHCTBO, IJIaHEThI, 3BE3/1b1, COHLIE.

buonocus: Qorocunres, npixaHue, Ouocdepa, HIKOCHCTEMa, MHUHEPAIbHBIE YAOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTA TeIbHBIC BEIIECTBA.

T'eoepaghus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIE MOPOJIBI, TOJE3HBIE HCKOIAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJbTATbBI
W3ydyeHne XWMHUHM B OCHOBHOM IIIKOJE HAaNpaBlIeHO Ha JOCTHXKEHHE OOyJaromuMUCs
JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB OCBOCHHSI YUEOHOTO MpeaMeTa
JJUYHOCTHBIE PE3YJbTATHBI
JIM4HOCTHBIE  pe3yNbTaThl OCBOCHUS MPOrpaMMBl  OCHOBHOTO 00mIero o0Opa3oBaHUA
JOCTUTAIOTCS B XOoJe OOydeHHs XUMHUH B €IUHCTBE Y4eOHON U BOCHHTATEIHHOW NESTEIbHOCTH
Opranuzanuu B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUHCKUMHU COLMOKYJIBTYPHBIMHU M JTyXOBHO-
HpaBCTBeHHI)IMI/I IIECHHOCTAMMU, HpI/IHSITI)IMI/I B O6H1€CTB€ HpaBI/IJ'IaMI/I nu HOpMaMI/I IIOBCACHUA U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHSI U COIUATTU3AIIMHA 00YyUYarOIIUXCS.
JInuHOCTHBIE PE3YyIBTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCIIE B YACTH:
IMaTpHOTHYECKOr0 BOCIIMTAHMS :
® [[CHHOCTHOTO OTHOIIEHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPHUYECKOMY M HAyYHOMY
HacJI€eAu, IIOHUMMAaHUS 3HA4YCHUA XHMH‘IeCKOﬁ HaYKI/I B JKHU3HHU COBpeMeHHOFO 06H1€CTBa,
CIIOCOOHOCTH BJIaJIeTh JOCTOBEPHOUN MH(pOpMaIIMEl 0 TIePeOBBIX JOCTHKEHUAX U OTKPBITHIX
MHPOBOH U OTEUECTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOHCTBE
MUpa 1 0OIIECTBa;
I'pamaaHCKOro BOCIMTAHMSA
L] Hpe,HCTaBJ'IeHI/IH 0 COOHAJIBHBIX HOpMaX 158 npaBI/max MECIKIINYHOCTHBIX OTHOHIeHI/Iﬁ B
KOJIJICKTHBE, KOMMYHHUKATUBHOW KOMIICTEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Yy4eOHO-
HCCHGHOB&TGHBCKOﬁ, TBOp‘-IGCKOfI )41 I[pyFI/IX Bugax ACATCIBHOCTH, T'OTOBHOCTH K pa3H0-
pa3H0171 COBMGCTHOI71 JCATCIIBHOCTU HpI/I BBIITOJIHCHU N y‘le6HBIX, IIO3HaBaTCIIbHBIX 3a1a4,
BBITIOJTHCHUM XHUMHYECKUX JKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOTIOHMMAHHUIO ¥ B3aHMOIIOMOIIIN B MPOIIECCE ITON y4eOHON NEeATeTbHOCTH; TOTOBHOCTH
OIICHUBATh CBOE MOBEACHHWE M TMOCTYNKH CBOUX TOBAPHUILEH C TMO3UIMUU HPABCTBEHHBIX U
MPABOBBIX HOPM € YYETOM OCO3HAHMS MOCIEACTBUM MOCTYIKOB;



HeHHOCTI/I HAy4YHOI'0 MO3HAHMUSA

MHUPOBO33PEHUYECKUX  TPEIACTABICHUA O  BEIMIECTBE W XUMHUYECKOW  pEaKIHH,
COOTBETCTBYIOIMX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABJISIOIIUX OCHOBY JUIS
MOHUMaHMsI CYINIHOCTH HAayYHOW KapTUHBI MHUpA; MPEACTABICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI, B3AUMOCBSI3SIX YEJIOBEKA C MIPUPOJTHON CPEIOid, O POITH
XUMHUHU B IO3HAHUHN 3TUX SaKOHOMepHOCTeﬁ;

IO3HABATCJIbHBIX MOTHBOB, HAIPABJICHHBIX Ha IIOJIYYCHHC HOBBIX 3HAaHUU 110 XHUMHU,
HCOGXOI[I/IMBIX JJISL 00BsCHEHNSA Ha6JHOI[aeMBIX IponeccoB 1 HBHGHHﬁ;

MO03HABATENbHOM, MH(POPMAIIMOHHOW M YHTATENCKOM KYyJIbTYphl, B TOM YHCIIE HaBBIKOB
CaMOCTOSITEIILHOW pabOThI C YYEOHBIMH TEKCTaMH, CIPABOYHOU JIUTEPATYypPOM, JTOCTYITHBIMH
TEXHUYECKHMHU CPEICTBAMHU MH(DOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEepeca K OOYy4YEHHIO M TO3HAHUIO, JIFOOO3HATEIbHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOSKTHOW U MCCIICIOBATEIILCKOM IEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABJICHHOCTU ¥ YPOBHS OOYyYCHUS B TaIbHEHIIIEM;

®opMupoBaHUs KYJbTYPbI 310POBbS:

OCO3HaHHUS LIEHHOCTH H3HU, OTBETCTBEHHOI'O OTHOLIEHHS] K CBOEMY 3/10POBbIO, YCTAHOBKH
Ha 37I0POBBbIM 00pa3 KM3HH, OCO3HAHUS MOCIEICTBUA M HENpPUATHS BPEIHBIX IMPHUBBIYEK
(ynorpeOyieHusi ajaKoroiisi, HAPKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJIIOJCHHUS MpPaBUII
0€30MMacHOCTH NP OOpalleHUH ¢ XMMHUUYECKUMHU BEIIECTBAMU B OBITY U peaJIbHOM JKU3HH;

TpynoBoro BocnuTaHusi:

MHTepeca K MPaKTUYECKOMY HM3Y4EHHUIO Mpodeccuil U TpyJa pa3IuyHOro poja, yBaXKeHHE K
TpyAy W pe3yiabTaTaM TPYIOBOH JEATENBHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHHS
MpPEeIMETHBIX 3HAaHUM 1O XHMMHMH, OCO3HAHHOIO BBHIOOpAa WHJMBHUIYATbHOM TpPaeKTOPHUH
MPOAOIDKEHHUsT 00pa30BaHMsl C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XHMMHUH,
OO0IIIECTBEHHBIX UHTEPECOB M MOTPEOHOCTEN; yCHeuHON MpodeCCUOHATbHON AeITeIbHOCTH U
pa3BUTHs HEOOXOAUMBIX YMEHHI{; FTOTOBHOCTb aallTUPOBAThCs B IPOEeCCHOHATIBHON cperie;

IKOJOrHYECKOro BOCIUTAHMA

9KOJIOTUYECKH 11eTIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJE KaK MCTOYHHKY JKM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHUS, MOHMMAHUS [IEHHOCTH 3J0POBOTO M 0€30MacHOro o0pasa KU3HU,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3UYECKOMY M TCHXHYECKOMY 3/I0POBBIO,
OCO3HAHUsSI IIEHHOCTH COOJIOZICHUSI TIpaBWJI OE€30MacHOrO TIOBEJACHUS TpH paboTe ¢
BEIIIECTBAMH, a TAK)KE B CUTYAIHIX, YTPOXKAIOIINX 3I0POBBIO U KU3HH JIFOJICH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUSA, MMOJydaeMble MPU W3YUYEHUU XUMUH, JIJIS PEIICHHS 3a/ad,
CBSI3aHHBIX C OKPYKAIOIIeH MNPUPOJHONM CpEAOoi, TOBBIIMICHUS YPOBHSA 3SKOJOTHYECKOU
KyJbTYpbl, OCO3HaHHUs TJ00aTBHOTO XapakTepa OHKOJIOTHYECKHX MpoOJeM M TyTel uX
penieHust NOCpeICTBOM METO0B XUMHUH;

9KOJIOTUYECKOIO0  MBIIUIEHUs, YMEHHUS pYyKOBOACTBOBAaTbCA MM B  II03HABaTEIbHOM,
KOMMYHHUKATUBHOM U COI[MAJIbHON MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIAEISAIOT 3HAaYMMble s (OPMUPOBAHUS

MHUPOBO33pEHUsI OOIICHAayyHble MOHATUS (3aKOH, TEOpHs, NPHUHIMI, TUIOTE3a, (akKT, cUcTeMa,



MPOLIECC, JKCHEPUMEHT U [p.), KOTOpBIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX

peIMeTax M IMO3BOJISIIOT Ha OCHOBE 3HAHWW W3 ATHUX IMPEIMETOB (OPMHUPOBATH MPEICTABICHUE O

LEJIOCTHOW HAy4yHOW KapTHMHE MHpa, U YHHUBEpCAJbHbIE Yy4YeOHbIC IEUCTBUS (IIO3HABATEJIbHBIE,

KOMMYHUKATHBHBIE, DPETYJISTUBHBIC), KOTOpbIE OOecreyuBaroT (HOpPMUPOBAHHE TOTOBHOCTH K

CaMOCTOATCIIbHOMY INIAHUPOBAHUIO U OCYIICCTBJICHUTO y‘I€6HOﬁ ACATCIIBHOCTH.

MeTaHpeHMeTHHC PE3YIbTATEI OCBOCHUA 06p8,30BaTeJ'IBHOI71 IMporpaMmebl 110 XUMHHU OTPAKAKOT

OBJIQJICHHE YHUBEPCAIbHBIMHU MI03HABATEILHBIMU JACHCTBUSIMH, B TOM YHCIIC:
Ba30BbIMM JJOrHYEeCKUMH A CTBUAMH

YMEHUEM MHCIIOJIb30BaTh MPHUEMBI JIOTMYECKOTO  MBIIIIEHUS IIPU OCBOCHMM 3HAHUM:
pacKpbIBaTh CMbICI XUMHUYECKUX TMOHATHH (BBLAEIATH HMX XapaKTEepHble IPU3HAKH,
yCTaHaBJIMBaTh B3aMMOCBS3b C JIPYTMMHU IIOHSTHUSMH), MCIIOJIb30BaTh IOHATHS JJIS
OOBSICHEHUS! OT-IEJIbHBIX (DAKTOB M SBJICHUH; BBIOMpATb OCHOBAaHUS U KPUTEPUU IS
KJIAaCCU(UKALUN XUMHUYECKUX BELIECTB U XMMHUYECKUX PEaKLuil; yCTaHaBIUBaTh NPUUUHHO-
CIIEICTBEHHBIE CBSI3U MEXJAY OOBEKTaMU M3yuU€HUS; CTPOUTH JIOTUUYECKHE PACCyKICHUS
(MHyKTUBHBIE, IeTyKTUBHBIE, 110 aHAJIOTUH); J1E1aTh BHIBOJIbI U 3aKJIIOUEHUS;

YMEHHEM IPUMEHATh B MPOIECCE MO3HAHUS MOHATUSA (MPEAMETHBIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENM, HCIIOJIb3yeMble B XHUMHHU, PEeoOpa3OBHIBATh IHUPOKO
IpUMEHSIEMblE B XHMHUU MOJEIbHBIE MPEACTaBICHUS] — XUMHUYECKUM 3HaK (CUMBOJI
2JIEMEHTA), XUMHU4YecKas (opMysia U ypaBHEHUE XMMHUYECKON peakuuu — IpU pPEUICHUU
y4eOHO-IT03HABATENbHBIX 3a/lady; C Y4ETOM 3TUX MOJENbHBIX NPEJICTaBICHUN BBISBIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE IPU3HAKH N3Y4aeMbIX 0ObEKTOB — XUMHUYECKUX BELIECTB U
XMMHUYECKHX peakluil; BHIABIATH OOIIMEe 3aKOHOMEPHOCTH, MPUUYMHHO-CIIEACTBEHHbBIE CBSI3U
U TPOTUBOPEUYMS B M3Yy4YaeMBIX IpoLeccax M SBICHMSX; MNpeajararb KpUTEpUU Ul
BBISIBJIEHUS] 3THX 3aKOHOMEPHOCTEM M NPOTUBOPEUMil; CaMOCTOATENbHO BHIOMpATh CIOCOO
pelieHns yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHMUs, BHIOMpATh Haubosee
MOAXOIALINM ¢ yUETOM CaMOCTOSTENBHO BbIIEJIEHHBIX KPUTEPUEB);

ba3oBbIMHU HcCIIE€I0BATEIbCKUMHU T€HCTBUSMH

YMEHHMEM HCIOIb30BaTh IIOCTABJIECHHBIE BOIPOCHl B KAaueCTBE MHCTPYMEHTA IIO3HAHUSA, a
TaK’k€ B KAauyecTBE OCHOBBI JUIsl (POPMUPOBAHUS THUIOTE3bl MO IMPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYXICHMUIA;

MpUOOpeTeHNe OMbITa MO IUIAHUPOBAHMIO, OPraHMU3alMM M MPOBENCHUIO YUYEHHYECKUX
SKCIIEPUMEHTOB: YMEHHE HaOII0AaTh 3a XOJI0M MPOIecca, CaMOCTOSTEIbHO IPOrHO3UPOBATh
€ro pesynbTar, (GopMyJIHpoBaTh O0OOIIEHUS M BBIBOJABI MO pe3yjbTaTaM IPOBEAEHHOTO
OTIbITA, UCCIIEIOBAHMS, COCTABIATH OTUET O MPOJIEIaHHOM padoTe;

Padoroii ¢c nngopmanmeii:

YMEHHUEM BBIOMpATh, aHAIM3UPOBATh U HHTEPIIPETUPOBATh MHPOPMALIUIO PA3TUYHBIX BUI0B U
dbopM TpeACTaBIECHUs, MOJYyYaeMyl U3 pa3HbIX HCTOYHUKOB (HAy4HO-NOMYJIsIpHAs
JaUTEepaTypa XHMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHbIE IOCOOUs, pecypchl HMHTepHeTa);
KPUTHYECKH OIICHWBATh MPOTUBOPEUMBYIO M HEJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHUEM MPUMEHATh Pa3IM4Hble METO/bI U 3alpPOCHl MPU MOUCKE U 0TOOpe MHPOpMaLUU U
COOTBETCTBYIOIMX JAHHBIX, HEOOXOMUMBIX JUIS BBITIOJIHEHUS y4EOHBIX M TO3HABATEIBHBIX
3aJa4  ONMpeNeNEHHOro TUMA; TNPUOOPETEeHHE OmbITa B  0O0JAaCTH  HCHOJIb30BAHUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTWH, OBJAJEHUE KYJIbTYpPOH aKTHBHOTO
WCIOJIB30BAHUS PA3IMYHBIX MOUCKOBBIX CHUCTEM; CAMOCTOSITEILHO BBIOMPATh ONTHUMAIIBHYIO



dopmy mpencraBieHus] HHGOPMAMHM U MLUTIOCTPUPOBATH pPEIaeMble 3a7adll HECIOKHBIMU
CXeMaMH, AUarpaMMaMH, ApYruMu popMamu rpaduku 1 UX KOMOMHAIUSMH;

YMEHHEM HCIIOJIb30BaTh M AaHAJIM3UPOBATh B Ipolecce Y4eOHOW M HCCIIEAOBATENBCKOM
NEATENPHOCTH HWH(OPMALMI0 O BIMSHUM HPOMBIIUICHHOCTH, CEJIBCKOTO XO3SiCTBA H
TPAHCIIOPTa HA COCTOSIHUE OKPYKAIOLIEH IPUPOJHON CPEBI,

y}[I/IBepcaJIBHLIMI/I KOMMYHUKATUBHBIMU JeHCTBUSIMU .

YMEHHUEM 331aBaTh BOMPOCHI (B XOJ1€ JHaJora W/Wiu JUCKYCCHH) MO CYIIECTBY 00CyKIaeMoil
TeMbI, (OPMYJIHPOBATH CBOHM TPEAJIOKEHUS OTHOCHUTEIBHO BBIMOJHEHUS MPEIIOKEHHON
3a/1a4y;

NpUOOpPETEHUE OIBITA MPE3CHTAUHN PE3YJIbTATOB BBHIIOJHEHUS XUMHUYECKOTO SKCIIEPUMEHTA
(J1abopaTtopHOro OMBITA, JIAOOPATOPHOM pPabOTHI IO HCCIEJOBAaHUIO CBOMCTB BEIICCTB,
y4e0HOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM  CO  CBEpPCTHMKaMHM  IIO3HABATEJIbHOM U
HCCIIEIOBATENbCKOM JESTEIbHOCTH MPU PEIIEHUH BO3HUKAIOIIKX IPoOJieM HAa OCHOBE yuéra
OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIHMHA (00CYXIeHHUs, 0OMEH MHEHHUSMH, «MO3TOBBIC
IITYPMBD», KOOPIMHALMS COBMECTHBIX JACWUCTBUH, ONpeAeTeHHEe KPUTEPHEB IO OICHKE
KauecTBa BBHIMOJHEHHOMN pabOTHI U Ip.);

YHuBepcaabHbIMHU PeryJsiTABHBIMH /1eiCTBUAMM

YMEHUEM CaMOCTOSATENIbHO OINpPEAENITh LETU JEeATeIbHOCTH, IJIAHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJIUPOBATh M TPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOKO NIEATEILHOCTH, BHIOMPATH
HaubOosnee H¢GdeKTHBHBIE CMOCOOBI pemeHuss Y4eOHbIX U [O3HaBaTeNbHBIX  3ajad,
CaMOCTOATENIbHO COCTABJIATh WM KOPPEKTHUPOBATH MPEAJIOKEHHBIN aITOPUTM JEHCTBUN MPHU
BBITIOTHEHUH 33/IaHUi C y4€TOM TMOJYyYeHHUS HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTax —
BEILIECTBAX M PEAKUHUAX; OLIEHMBaTh COOTBETCTBUE MOJIyYEHHOTO pe3ysbTaTa 3asiBICHHOU
LN,

YMCHUEM HCIIOJIL30BaTh U aHAJIM3UPOBATHh KOHTCKCTLI, IPCJ1aracMbIC B YCIIOBUH SaI[aHHfI.

HNPEIMETHBIE PE3YJIbTATbBI

S KJIIACC

pacKphIBaTh CMBICT OCHOBHBIX XHWMHYCCKUX TTOHSATHHA: aTroM, MOJICKYJa, XHUMHYCCKHMA
3JIEMEHT, MPOCTOE BEMIECTBO, CIOKHOE BEIICCTBO, CMeCh (OMHOPOJHAS W HEOTHOPOJHAs),
BaJICHTHOCTh, OTHOCHTEJIbHAS aTOMHAsI M MOJICKYJISIPHAsI Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MaccoBast JIOJIsl XHMHUYECKOTO 3JIEMEHTAa B COCIMHEHUH, MOJISIPHBIH 00BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJIb, DJJCKTPOOTPHUIATCILHOCTh, CTENEHb OKHCIICHHUS,
XUMHYECKass peakius, KiIacCUpUKAUg peaKIuil: peakiuu COSAMHEHHUS, PEeaKInu
pa3NoXKEHUs, pe-aKIUKM 3aMEeIICHUS, PEaKIIuu OOMEHa, 3K30- U DHJIOTEPMHUYECKHE PEaKINH;
TeIIoBOl 3(pdexT peakiuu; SAPO aToma, IIEKTPOHHBIN CIOW aToOMa, aTOMHas OpOWTAIb,
paanyc aromMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSIpHAsS KOBAJICHTHAs CBSI3b, MOHHAS
CBSI3b, HOH, KaTH-OH, aHHOH, PaCTBOP, MAacCOBasH JIOJIS BEIIeCTBA (MPOIICHTHAST KOHIICHTPAIINS )
B pacTBOpE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYCCKHUX MOHATHH (CM. 1. 1) ¥ IPUMEHSITh 3TH
MIOHSTHSI TIPU OMMCAHUU BEIIECTB U MX MPEBPAIICHHIA;



HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS COCTaBJICHUS (OPMYJ BELIECTB U YpaBHEHHI
XUMUYECKUX PEAKLUH;

OTIpEEIATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX; CTEIIeHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; MIPUHAJICKHOCTD BELIECTB K OMpPENeIEHHOMY KIIAcCy
COCIUHEHUI 1O QopMmyiaMm; BHUJ XUMHYECKOH CBS3M (KOBAJGHTHAs W HOHHas) B
HEOPraHUYECKUX COCANHEHUSX;

packpbiBaTh cmblci [lepuoguueckoro 3akona J[. M. MengeneeBa: JI1€MOHCTpPUPOBATh
[IOHUMAaHHUE NEPUOJNYECKOM 3aBUCHMOCTH CBOMCTB XMMHYECKHMX JJIEMEHTOB OT HX
nosnoxeHus B [lepuonnueckoi cuctemMe; 3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, TIOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOIO YUYE€HUs, 3aKOHAa ABOraJpo; ONUCHIBaTh U XapaKTEpPU30BaTh
tabnuunyo dopmy Ileproanueckoit CUCTEMBbl XMMHUYECKHUX AJIEMEHTOB: Pa3inyaTh MOHSITHS
«riaBHas noarpymma (A-rpynmna)» u «nobounas noarpynmna (b-rpymma)y, Maneie u Gombinne
MIEPUOJIbl; COOTHOCUTh O00O3HAYEHUs, KOTOpble HuMeroTcss B Tabmune «llepnoanueckas
cucreMa xuMuuyeckux saeMeHToB [[. M. MeHneneeBa» ¢ 4YHCIOBBIMM XapaKTEPUCTHUKAMHU
CTPOEHHSI aTOMOB XUMHUUYECKUX 3JIEMEHTOB (COCTaB U 3apsA] AApa, oOlIee YUCIIO AIEKTPOHOB U
pacnpesesieHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XMMHUYECKHUE JIIEMEHTHI, HEOPraHMYeCKHE BEIECTBA; XHMHUYECKUE
peakiu (TI0 YUCITy U COCTaBy yYacCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEIIOBOMY 3 dekry);
XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIECTB PA3IMYHBIX KIACCOB,
MOATBEpK/asi ONHMCAaHWE TpPUMEpPaMH MOJIEKYJISIPHBIX ypaBHEHHUH COOTBETCTBYIOILIUX
XUMHYECKUX PEAKIIU;

MIPOrHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCHUMOCTH OT HX KadeCTBEHHOTO COCTaBa;
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUH B pAa3IUUHbIX YCIOBUSX;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB; MAacCCOBYIO JIOJIIO
XMMHUYECKOT0 3JeMeHTa Mo (opMyse COeAMHEHHs; MAacCOBYIO JOJIO BELIECTBA B PACTBOPE;
MIPOBOAUTH PACUEThI [0 YPaBHEHUIO XUMHUYECKOM peaKkiuu;

MPUMEHSTh OCHOBHBIE ONEpPALlMU MBICIUTENbHON JESITENIbHOCTM — aHAJIW3 M CHHTE3,
CpaBHEHHE, O0000IEeHHe, CHCTeMaTH3alMl0, KIACCU(PUKAIMIO, BbISIBIEHUE IMPUYUHHO-
CIIEICTBEHHBIX CBSI3€M — U1 H3Y4YEHHUS CBOMCTB BEIIECTB M XUMUYECKHUX pEaKLUid;
€CTECTBEHHOHAyYHbIE€ METOJbl IO3HAaHUS — HAOJIOJIEHUEe, W3MEpPEHHe, MOJEIMPOBAHUE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIN);

CJIeI0BaTh MpaBUiIaM MOJIb30BAHUS XUMUYECKOM MOCYI0M U 1a00paTOpHBIM 000PYJOBaHHUEM,
a TakkKe IMpaBWwiIaM oOOpalleHus C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSMHU IO
BBITIOJTHEHUIO J1a0OpAaTOPHBIX XMMHUYECKUX OINBITOB IO TOJYYEHUI0 M COOMpaHUIO Tra3o-
00pa3HbBIX BemecTB (BOJAOPOAA M KUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OMpPEACIEHHON
MacCOBOM JOJIed pPacTBOPEHHOIO BEIIECTBA; IIAHUPOBATh M MPOBOJUTH XUMHUYECKHE
9KCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB ILEIOYEH U KUCIOT C MOMOIIBI0 MHANKATOPOB
(makmyc, GpeHondranent, METUIOPAHXK U Jp.).

9 KUIACC

pacKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TIOHSATHA: XHMHUYECKHH OSJEMEHT, aToM,
MOJIeKyJla, WOH, KAaTHOH, aHWOH, IMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, BaJCHTHOCTH,
SJICKTPOOTPUIATCIIBHOCTb, CTCIICHL OKUCIICHUSA, XUMHUUYCCKAsA PCAKIUA, XUMUUYCCKAA CBA3b,
TeIIOBOM  A(dexT peaknuu, MOJb, MOJAPHBIA O0BEM, pacTBOp; OSJICKTPOJHUTHI,
HEDJICKTPOJIUTHI, DIIEKTPOIIMTHICCKAS JUCCOIHMAINS, PEaKIII HOHHOTO 00MEeHa, KaTajiu3arop,



XMMHYECKOE paBHOBecHEe, OOpaThMble U HeOoOpaTHUMble pPEaKIUH, OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMU, OKHCIUTEND, BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBJIEHHE,
aJIoTponusi, aM(pOTEpPHOCTb, XMMUYECKas CBA3b (KOBAJICHTHAas, MOHHAs, MeTaJNIM4ecKas),
KpUCTAJIIINYECKasl pelI€TKa, KOPPO3Usl METAIIJIOB, CILJIaBbl; CKOPOCTh XMMUYECKOW pe-aKluHy,
npeaenbHo gomycrumas konnenTpauus (I1J1K) Bemectna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATHH (CM. 1. 1) U IPUMEHSTh 3TH
ITOHSTHS TIPU ONMCAHUU BEILIECTB U UX IIPEBPALLCHUI;

UCIOJIb30BAaTh XMMHUYECKYIO CHMBOJHUKY JJIsI COCTaBICHHs (POPMYJ BEIIECTB M YpaBHEHUH
XUMHYECKUX PEAKIIUI;

OIIpEeEIATh BAJICHTHOCTb U CTEIEHb OKHUCICHUS XMMHUYECKHX JIEMEHTOB B COEAMHEHMSIX
Pa3IMYHOTO COCTaBa; MPHUHAJIECKHOCTh BEIIECTB K ONPENEIEHHOMY KJIacCy COEIMHEHUH Mo
dopmynaM; BUA XUMHYECKOH CBsI3M  (KOBaJICHTHAs, WOHHAsA, METAJUIMYECKas) B
HEOPTaHMYECKUX COCTUHEHHUSX; 3apsA] MOHA 10 XUMHUYECKOW (hopMyiie; XapakTep Cpelbl B
BOJHBIX pAacTBOpaX HEOPraHMYECKUX COEIMHEHUM, THUIl KPUCTAUIMYECKOW pEIIETKU
KOHKPETHOTO BEILECTBA;

packpbiBaTh cmbica [lepuoanueckoro 3akona [[. M. MenneneeBa U AE€MOHCTPUPOBATh €rO
MOHMMAaHKE: ONHCHIBATh M XapaKTepPH30BaTh TaOIM4HYIO (opmy llepmomuaeckoil cucTeMsl
XMMHUYECKUX OJJIEMEHTOB: pa3iuuyaTh IMOHATHS «IaBHas mnoAarpynna (A-rpymma)» Hu
«moboyHas noarpynna (b-rpymnmna)», Massie u OosblINe EPUOBI; COOTHOCUTh 0003HAYCHUS,
KOTOpbIE UMEIOTCA B NEPUOIUYECKOM Taliuile, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS
aTOMOB XHMHYECKHUX OJJIEMEHTOB (COCTaB W 3apsa sapa, oO0Ilee YHUCIO 3JIEKTPOHOB H
pacrpesielleHue UX MO DJIEKTPOHHBIM CJOsM); OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B
VU3MEHEHHUHU CBOMICTB 2JIEMEHTOB U UX COEIMHEHUHN B NPEJENIax MaJIbIX NEPUOJOB U IIaBHBIX
MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;

KJIaCCU(UIUPOBATh XMMHUYECKHUE JIIEMEHTBI; HEOPraHMYECKHE BEIECTBA; XMMHUYECKUE
peakiuu (1Mo YMCIy M COCTaBy yYacTBYIOUIMX B PEAKLUHU BELIECTB, IO TEIIOBOMY 3P EKTY,
10 U3MEHEHMIO CTETIEHEN OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepPU30BaTh (OMUCHIBATH) O0IIME U CHEUPUUECKHE XUMHUYECKHE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB, MOATBEP)KJas OMNUCAHUE TMPUMEPAMHU MOJEKYJSIPHBIX M HOHHBIX
YpaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUIA;

COCTABJISITh YPAaBHEHMS DJIEKTPOJUTUYECKON JUCCOLMALMM KHCIOT, IIEJIOYEeHd U COJIeH;
MOJTHBIE U COKpAlEHHbIE YpPaBHEHHUs peakiUii HMOHHOIO OOMEHA; YpaBHEHHs peaklui,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE TI'€HETHUYECKOM CBS3M MEXKIY BEIECTBAMHU DPa3IMYHbIX
KJIaCCOB;

pacKpblBaTh  CYIIHOCTh  OKHCJIHUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKIMH  MOCPEICTBOM
COCTaBJICHUS 2JIEKTPOHHOTO OallaHCca ATUX peaKIuii;

MIPOrHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS; BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B Pa3IMUHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB; MAaCCOBYIO JOJIIO
XMMHYECKOT0 3JeMeHTa 1o (opMyJie COSAMHEHHs; MaCCOBYIO JOJIO BEIIECTBA B PacTBOPE;
IIPOBOJUTH PACYETHI IT0 YPABHEHUIO XMMUYECKOM pPEaKIUu;

CJIeZIOBATh MPaBHUJIaM MOJIb30BAaHUS XUMHUECKOM MOCYA0H 1 1a00paTOpHBIM 000pYIOBaHUEM,
a TakKe IMpaBWwiaM OOpalleHUsl C BEIIeCTBAMU B COOTBETCTBUU C HHCTPYKIUSAMHU IO
BBITTOJIHEHUIO JTAOOPAaTOPHBIX XMMUYECKHUX OMBITOB MO MOJYYEHHI0O M COOMPAHHUIO Ta30-
00pa3HBIX BEMIECTB (aMMHUAaKa U YTJIEKHCIIOTO ra3a);



MMPOBOJIUTh PEAKIUH, TOATBEP)KIAIONINE KAYeCTBEHHBIH COCTAB pPa3IMYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM IyTEM XJIOpUI- OpoMuUA-, HOAHI-, KapOoHat-, pocdar-, cunmkar-,
cynbdar-, THUIPOKCHUI-UOHBI, KATHOHBl AaMMOHHMS W HMOHBI H3yYEHHBIX METAJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX pacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHATh OCHOBHBIC OIEpAllii MBICIUTEIBHOU JIESITEIbHOCT — aHallu3 U CHUHTE3,
CpaBHEHHE, 0000IIEHUE, CHCTEMATH3AIUIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3CH —
JUIS U3YYEHUS CBOWCTB BEIICCTB M XUMHUYECKHX PEAKIMH; €CTECTBEHHOHAYYHBIC METOJIbI
MO3HAHUS — HaONIOJEHUE, H3MEpPEHUE, MOJCIMPOBAHUE, HKCICPUMEHT (pEaIbHBIA U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
No KoaunuecTBo yacoB DJIeKTPOHHbIE
n/-n HaumeHnoBaHue pa3/esioB U TeM MPOrPaMMBbI B I 1 (ngposnic)
|y porp cero poBepouHbIe IIpakTHyeckue 00pazoBaTebHbIe
padoThl pPadoThI pecypeb
Pa3nea 1. [lepBoHaYaIbHbIe XUMUYECKHE OHITHS
11 Xumust — BakHast 00J1aCTh €CTECTBO3HAHUS U 5 1 https://lesson.academy-
' [IPAKTHYECKOM JEATEIILHOCTH YEIOBEKA content.myschool.edu.ru
19 BemectBa 15 1 bubmanoreka IJOK
' Y XMMHYECKHUE PEAKIIUU https://m.edsoo.ru/
Hroro no pazneny 20
Paznen 2. BaxxHelinue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
21 Bosnyx. Kucnopos. 5 https://lesson.academy-
' [TousiTHE 00 OKCHIAX content.myschool.edu.ru
bubmmoreka [IOK
2.2 Bonopon. [lonsiTre o kucmoTax u cosix 5 1 2 https://m.edsoo.ru/
https://lesson.academy-
2.3 KonuuecTBeHHbIE OTHOLIEHUS! B XUMUU 4 1
content.myschool.edu.ru
bubmmoreka [IOK
2.4 Bona. PactBopsl. [lonsiTue 06 ocHOBaHUAX 5 https://m.edsoo.ru/
. https://lesson.academy-
2.5 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSAUHEHUN 11 1 1 P y
content.myschool.edu.ru
Hroro no paszneny 30

Paznen 3. llepnoanueckuii 3axkon u Ilepuoguyeckas cucrema xumudecknx 3j1emeHToB /I. U. MenpaeneeBa.
CTpoe}me aToOMOB. XHMquCKaH CBA3b. OKI/ICJI]/ITe.]IbHO-BOCCTaHOBI/lTeJII)HI)Ie peamnm

[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema
3.1 xumudeckux emenToB [. . MenneneeBa. Ctpoenue

aToMa

7 1

bu6mmoreka IJOK
https://m.edsoo.ru/



https://m.edsoo.ru/7f41393a
https://m.edsoo.ru/7f41393a

Xumunueckas cBg3b. OKUCIUTEILHO-

https://lesson.academy-

3.2 8 1
BOCCTAHOBHTEJIbHBIE PEAKIIMU content.myschool.edu.ru
Hroro no pazneny 15
Peseps 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 4
9 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne (undpossie)
HaumeHoBaHuUe pa3aeioB U TeM MPOTrPaMMbl IIposepounsie  IIpakTHuyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBo 1 XMMHUYecKkHe peaKkun
11 [ToBTOpEHUE U yriyOaeHne 3HAHUI OCHOBHBIX Pa3/IEeNoB 5 https://lesson.academy-
' Kypca 8 Kiacca content.myschool.edu.ru
. bubnnorexa [JOK
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XHMHUYECKUX PEAKIIHIT 4
https://m.edsoo.ru/
13 DIEKTPOIUTHYECKAS TUCCOIUAINS. XUMUUECKHUE PEAKIIMU B g L https://lesson.academy-
' pacTBopax content.myschool.edu.ru
Uroro no pazgeny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
21 OOG1iast XxapakTepUCTHKA XUMHIECKHX d7IeMeHTOB VIIA- 4 bubnmnoreka [JOK
' rpymmsl. ['anoreHsr https://m.edsoo.ru/
99 OO01m1as XxapakTepUCTHKA XUMHUYECKHX 31eMeHTOB VIA- 5 https://lesson.academy-
' rpynnbl. Cepa v eé coeTMHeHus content.myschool.edu.ru
53 OOmas xapaKTepuCTUKa XUMHYECKHUX dJIEMEHTOB VA- 7 bubnuoteka [JOK

rpynnsl. A30T, pochop 1 UX COeTUHEHNS

https://m.edsoo.ru/
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https://m.edsoo.ru/7f414c04
https://m.edsoo.ru/7f414c04

OO01mas xapakTepu8cTUKa XUMUYECKUX JJIeMEHTOB VA-

https://lesson.academy-

2.4 8
rpymmsl. A30T, Gochop U UX COETMHEHNUS content.myschool.edu.ru
Hroro no pazgeny 24
Pa3gen 3. MeTaJJILI M BX COEIUHEHU ST
3.1 OO0mre CBOWCTBA METAJIIOB 4 bubmotexa [IOK
https://m.edsoo.ru/
https://lesson.academy-
3.2 BaxcHelinue MeTalIbl B UX COSTUHCHHUS 16 P y
content.myschool.edu.ru
3.3 BermecTBa 1 MaTepuabl B )KH3HHU YEIOBEKa 2 bubmorexa HOK
https://m.edsoo.ru/
Hroro no pazgeny 22
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
https://lesson.academy-
4.1 BeriecTBa 1 MaTepHasibl B )KU3HH YEIOBEKA 2
content.myschool.edu.ru
Hroro no pazgeny 2
Peseps 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

Ilpunooscenue Nel: kanenoapno-memamuyeckoe niAAHUPOGAHUE HA MEKYWUIL YUeOHbLIl 200
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

O. C. T'abpuensn, U. I'. Octpoymos, C.A. CrnagkoB. Xumus. 8 kiace.: -M.: [IpocBemenne
O. C. T'abpuensn, U. I'. Octpoymos, C.A. CrnagkoB. Xumus. 9 kiace.: -M.: [IpocBemenne

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

O. C. T'abpuensn, U. I'. OctpoymoB, C.A. CnankoB. XuMus. YpOKH XUMUU B 8 Kiacce.
Meroandeckoe mocodue.: -M.: [IpocBerienune
O. C. TI'abpuensn, U. I'. OctpoymoB, C.A. CnaakoB. Xumus. Ypoku XUMHH B 9 Kiacce.
Meroandeckoe rmocodue.: -M.: [IpocBerienune

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://him.1september.ru Equnas xomtekuus LIOP: IIpenmeTHas KOIIEKIHS « X MU
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HaydHBIE DKCIEPUMEHTHI:
xumusd. Komnekuus Poccuiickoro o0mieo0pa3oBaTenbsHOro mopraia

http://www alhimik.ru Bcepoccuiickas oaumnuaza MKoIbHUKOB [0 XUMUHU
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH y4eOHHK
http://www.chemistry.ru JlucraHuroHHasi OJIMMITHA/A 110 XMMHUH: TEICKOMMYHHUKAIIMOHHBIN
00pa30BaTeNbHbIH POSKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraniiuonHbie 3BpUCTHYECCKHE
OJIMMITHA/IBI TI0 XUMHUH

http://www eidos.ru/olymp/chemistry 3anumarenbHas XMust

http://classchem.narod.ru KouTpen — Xumus 1j1s BceX: yueOHO-MH(DOPMAIHOHHBIN CaliT
http://bolotovdv.narod.ru HanomeTp: HAaHOTEXHOIOIHYECKOE COOOIIECTBO

http://www. nanometer.ru OHnaiiH-cripaBOYHHK XUMHYECKHUX dmeMeHToB WebElements
http://webelements.narod.ru I[MomynsipHast 6MOIHOTEKAa XUMHUYECKUX 3JIEMEHTOB
http://n-t.ru/ri/ps Caiir Alhimikov.net: yueOHbIC U CIIpaBOYHBIC MaTEPHAIIBI [0 XUMUH
http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mup xumun
http://chemworld.narod.ru Caiit «BupryanbHast XuMudecKast IIKOJIa»
http://maratakm.narod.ru Cait «Mup XuMum»

http://chemistry. narod.ru XuMuK.py: caiit o xumuu
http://www.edu.yar.ru/russian/cources/chem Xumuueckuii mopran ChemPort.Ru
http://www.chemport.ru Xumuueckuit cepsep HimHelp.ru: y4eOHble W crnpaBOYHBIC
MaTepualIbl

http://www himhelp.ru Xumus: Matepuansl « Bukuneann» — cBOOOTHON SHIUKIONEAUN
http://ru.wikipedia.org/wiki/Xumusg XumMust Juisi BCceX: WUIIOCTPUPOBAHHBIE MaTEpUAIbI IO
o01ei, opraHuYecKol W HeopraHudeckor xumuwm http://school-sector.relarn.ru/nsm Xumus
1 xku3Hb — XXI BeK: HayqHO-ITONYJIAPHBII KypHAII

http://it-n.ru/communities.aspx?cat no=4605&tmpl=com I[lIkonpHHKaM O XHUMHH: Ca#T
xuMuyeckoro ¢axkynsrera Antl'Y

http://www chem.asu.ru/abitur DnexTpoHHast OMOIMOTEKA [0 XUMHH U TEXHHUKE
http://rushim.ru/books/books.htm Dnektpornass OuOIMOTEKa YYEOHBIX MATEPUANOB IO
xumun Ha nopraie Chemnet

http://www.school2.kubannet.ru Sunuknonenus «IIpupona Hayku»: Xumust
http://elementy.ru/chemistry
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