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IMNOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1Mo XMMHUHM Ha ypOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHMs COCTAaBJIEHA Ha OCHOBE
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeIbHOW MPOrpaMMbl OCHOBHOT'O OOIIIETO
obpazoBanus, mnpexactaBieHHbIx B PI'OC OOO, a Takke Ha ocHoBe (enepanbHol paboueit
pOrpaMMbl BOCIIMUTAHUA M C Y4ETOM KOHLEMIMHU IPErnoAaBaHusl ydeOHOro mpeamera «XHUMHUS» B
oOpa3oBarenbHbIX opranuzanuax Poccuiickoit @enepannu.

[Iporpamma no xumuu Aa€T MpeICcTaBiICHHUE O LEesIX, o0Iel cTpaTeruu o0y4eH s, BOCIIUTAHUS U
pa3BUTHSI O0YYAIOIIMXCS CPEICTBAMU Y4eOHOT0 IIPEIMETa, YCTAaHABIMBAET 00s13aTEIbHOE MTPEIMETHOE
COJIEpKaHue, IPEyCMATPUBAET PACIIPEAEIEHUE €T0 110 KJIACCaM U CTPYKTYPUPOBAHHUE IO pa3liesnaM U
TeMaM MpOrpaMMbl MO XHMHH, OMNPEIENseT KOIMYECTBEHHbIE M KAauyeCTBEHHBIE XapaKTEPHUCTHUKH
COJIEpKaHus, PEKOMEHYEMYIO I1OCJIEOBATEIbHOCTD U3YyYEHUS! XUMHUU C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKU y4eOHOro Mpolecca, BO3pacTHBIX OCOOCHHOCTEH 00ydJaromuxcs,
oIpeneNnseT BO3MOXKHOCTH MpeaMera JUlsl peanu3aluu TpeOoBaHMH K pe3ynbTaTaM OCBOCHUS
OCHOBHOW 00pa3oBaTellbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIEero oOpa3oBaHHs, a TaKXKe
TpeOOBaHUI K pe3yibTaTaM OOYYEHHs XMMUU Ha YPOBHE IIeJiell M3y4eHHs IMpeaMeTa U OCHOBHBIX
BUJIOB YU€OHO-T03HABATEIBHOM JAEATEIbHOCTU 00yUaIOIIErocs 0 OCBOSHUIO yueOHOr0 COIep KaH Usl.

3HaHWE XMMUU CIYKUT OCHOBOH it (hOpMHUPOBAHHS MHPOBO33PEHHS OOYYAIOLIETOCs, €ro
MPEJICTaBICHU O MaTepHaJbHOM EIUHCTBE MHpa, BaXKHYIO pPOJIb UTpaloT (HopMUpyeMble XUMUEH
NPEJICTABICHNUS O B3aUMOIIPEBPALIEHUSAX SHEPrUU M 00 HBOJIOLMU BEUIECTB B MPHUPOJAE, O MYTAX
peleHns rio0abHBIX MPOOJIEM YyCTOMUYMBOrO Pa3BUTHS YEJIOBEUYECTBA — CHIPbEBOM, YIHEPTETUUECKOMH,
MUIIEBON U KOJOTMYECKON 0€3011aCHOCTH, TPOOIEM 3/IpaBOOXPAHEHHUSI.

N3yuenune xumunu:

CHOCOOCTBYET pealn3allii BO3MOXKHOCTEM JUIsl caMOpa3BUTHS U (OPMUPOBAHUS KYIbTYpPbI
JUYHOCTH, €€ 001Iel U (yHKIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBILIUICHUS W TBOPYECKUX CIOCOOHOCTEH OOydaroumxcs,
HaBBIKOB UX CaMOCTOSITENILHOW YYeOHOH NESTETbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIIE0BATENIbCKUX
YMEHHM, He0OOXOJUMBIX KaK B TOBCEIHEBHOM KU3HU, TaK U B IPOPECCUOHATILHOM NESTEIbHOCTH;

3HaKOMHT CO CIEMU(UKON HAyYHOT'O MBIIUICHUS, 3aKIabIBA€T OCHOBBI I[EIOCTHOTO B3TJIsAa Ha
€MHCTBO MPHUPOJBI U YeNIOBEKa, SBISETCS OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAHUU €CTECTBEHHO--
Hay4YHOU I'PaMOTHOCTH O0YyYaroImIMuXcs;

CIocOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOILEHHS K €CTECTBEHHO--HAyYHBIM 3HAHUSAM, K
MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTMUECKOE 00pa3oBaHKe 00yUatomuXcsl.

JlaHHbIe HaIpaBlieHUs] B 00y4YEeHUN XMMUU OOECIIeUNBAIOTCS CEU(PHUKON colepkaHus ydeOHOro
npeaMeTa, KOTOPBIH SBIISETCS MeJIarorn4eckl aJlaiTHPOBAHHBIM OTpa)keHHeM 0a30BOM HAyKu XHMUU
Ha OIIPEJEIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO o00mero oOpa3oBaHUSI OPHEHTUPOBAH HAa OCBOCHUE
00y4arolMMHUCS CUCTEMbl NEPBOHAYAJIBHBIX MNOHATHM XUMHUHU, OCHOB HEOPTraHWYECKOW XUMHH U
HEKOTOPBIX OTAETbHBIX 3HAYUMBIX MOHSATHI OPraHUYeCcCKOW XUMHUH.

CtpykTypa conepKaHus MporpamMMbl 10 XUMHUH ¢(hOpMUpOBaHA HA OCHOBE CHCTEMHOI'0 TI0JIX0/1a K
e€ m3yuenuto. ComeprkaHue CKIAbIBACTCS U3 CUCTEMBI MOHATHI O XMMHUUYECKOM JIEMEHTE U BEIIECTBE
U CHCTEMbI MOHATUH O XMUMHUYeCKOM peakuuu. OOGe 3TH CHUCTEMBI CTPYKTYPHO OPIaHHU30BAHBI IO
IPUHLIMILY [OCIEA0BATENBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUM Pa3HOro
YPOBHS:



— aTOMHO--MOJIEKYJISIPHOT O YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoguueckoro 3akona /. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHUS O CTPOSHUHU aTOMa M XUMHUYECKOU CBSI3H;

— IpeJCTaBICHUHN 00 SIEKTPOIUTUUECKON TUCCOIMUAIIMH BEIECTB B PACTBOPaX.

TeopeTrnyeckue 3HAHMS PACCMATPUBAIOTCSI HAa OCHOBE HOMIIMPUYECKHM TOJNYYEHHBIX U
OCMBICIICHHBIX (JAaKTOB, Pa3BUBAIOTCS TIOCICIOBATCIIBHO OT OIHOTO YPOBHS K JIDYTOMY, BBITIONHSS
GbyHKIMH OOBSICHEHHS] U TMPOTHO3UPOBAHMSI CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MOJYICHHS N3Y9aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMBbI MO0 XUMUU CIIOCOOCTBYET (hOPMUPOBAHUIO MPEICTABICHUS O XUMHYECKON
COCTABJISIFOLIEH HAYYHOM KapTHHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPO/IbI, HEHHOCTHOTO OTHOILIECHUS
K Hay4HOMY 3HAaHUIO M METOJaM MO3HaHUs B Hayke. M3yueHne XUMUU MPOUCXOIUT C MPUBJICUCHUEM
3HAaHUU U3 paHee U3yYeHHbIX Y4eOHBIX mpeaMeToB: «Okpyxaromuil Mupy», «buonorus. 5-7 kiaacce» u
«Dusuka. 7 Kmacey.

[Ipyn u3ydeHUH XUMHH MPOUCXOAUT (HOPMUPOBAHHE 3HAHWA OCHOB XUMHUYECKOW HAyKH Kak
00J1aCTH COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTUYECKON NEATEIHbHOCTH 4YelOBEeKa M KaK OJHOr0 M3
KOMIIOHEHTOB MUPOBOM KyIbTYphl. 3a7aua y4eOHOro mpeaMeTa COCTOUT B (DOPMUPOBAHUM CHCTEMBI
XUMUYECKUX 3HAHUM — BaXKHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETHUECKUX IOJIOKEHUH,
JOCTYIHBIX 00OOIICHWI MHPOBO33PEHUECKOr0 XapaKTepa, S3bIKa HAyKH, B MPUOOIICHUN K HAyYHBIM
METO/IaM TIO3HAHUS TP U3YYCHHH BEIIECTB M XUMUYECKUX PeaKiuii, B (GOPMUPOBAHUU U PA3BUTHH
MO3HaBaTeNbHBIX YMEHUN U UX IPUMEHEHUH B YUeOHO-TTO3HABATEIBHON B Y4eOHO-HCCIIe10BATENbCKON
JEeSITeNIbHOCTH, OCBOEHUU TIPABHII O€30MIaCHOr0 OOpaIeHHsI ¢ BEIECTBAMU B MOBCEAHEBHOMN )KU3HU.

[Tpu u3yueHun XMMHUHM HA YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHMs BaXKHOE 3HAYCHHE TPUOOpenn
TaKHe LeJIn, KaK:

— (dopMHpOBaHHE WHTEIUICKTYAIBHO PAa3BUTOM JIMYHOCTHA, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIIbBHOMY MPHUHITHIO PEIICHUN, CIIOCOOHOW aJanTUpOBaThCs K OBICTPO
MEHSIOIINMCS YCITOBUSM JKU3HU;

— HampaBJICHHOCTh OOy4YeHHMS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHE O00ydarommxcs K
CaMOCTOSITENIbHOM TO3HABATEIbHOW NEATENBHOCTH, HAYYHBIM METOJaM MO3HaHHs, (OPMHUPYIOIINM
MOTHBAIMIO U PA3BUTHE CTIOCOOHOCTEH K XUMHH;

— oOecriedyeHre yCIOBHUI, CHOCOOCTBYIOIIMX MNPHUOOPETEHHIO  OOYYarOIIMMHUCA  OIBITA
pa3HOOOpa3HOW JEATEIBHOCTH, TIO3HAHWS U CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KITIOYEBBIX
KOMITIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAYECHUE [Tl PA3JIMUYHBIX BUJOB JEATEIbHOCTH;

— ¢opmupoBanue o0uiei (pyHKIMOHAIBHON U €CTeCTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM YHCIIE
YMCHHH OOBSCHATh W OICHUBATH SIBIICHUS OKPYKAIOMIETO MHpPA, WCIONIB3YsS 3HAHWUS W OIIBIT,
MOJy4YeHHBIE NPU U3YYCHUHU XUMUU, IPUMEHSTh UX MPHU PEIICHUU MPoOJieM B TOBCEIHEBHOM XKU3HU U
TPYIOBOM IE€SITENBHOCTH;

— (dopmupoBanre y oOydaromuxcs TYMaHUCTHUYECKUX OTHOIICHHH, TOHMMAHUS I[IEHHOCTH
XUMHUYECKUX 3HaHUU JUIS BBIPAOOTKU SKOJIOTMUECKH 11€71eCO00pa3HOro MOBEACHUS B OBITY U TPYI0BOU
JIESITETHHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37J0POBbS U OKPY>KAIOIIEH MPUPOTHOM CPEJIbI;

— pa3BUTHE MOTHBAIMU K OOYUEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCHUTAHHIO Ha
OCHOBE YCBOECHHs OOIIEYEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOduiIs u
HANPABIEHHOCTHU JAabHEHIIIEr0 00YICHHUS.

OOmiee YuCIO 4YacoB, OTBEAEHHBIX JUISI M3YyYEHUS XHMHUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi, coctapiisgeT 136 yacoB: B 8 kitacce — 68 4acoB (2 yaca B Hezleno), B 9 kitacce — 68 yacoB
(2 gaca B HezIEIO).



COIEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/ibHbIe XUMHYECKHE IIOHATHS

IIpenmer xumuun. Ponb XUMHUM B )KU3HU YEJIOBEKAa. XUMHUS B CHCTEME HayK. Tella U BEIIECTBA.
®u3nuecKre CBOMCTBA BELIECTB. ArperarHoe CocTosiHue BewecTB. [IoHATHE 0 MeTo/lax MO3HAHMS B
xuMud. Yucteie BemiecTBa U cmecu. CrocoObl pa3ieieHus: CMeceil.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKUE d7eMeHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocTeie u
CJIO)KHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumuueckass Gopmyna. BajgeHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemiecTB. OTHOcHTENbHAsT aTOMHasi Macca. OTHOCUTENIbHAs MOJNIeKysipHas Macca. MaccoBas
JI0J151 XUMHUYECKOT0 3JIEMEHTA B COEIUHEHUU.

KonnuectBo BemectBa. Monb. MomsipHas Macca. B3auMoCBsI3b KOJIMYECTBA, MAacChl M 4YHCIIA
CTPYKTYPHBIX €IUHHII BetecTBa. Pacyérel mo hopMynaM XUMHUUYECKUX COCTUHEHUH.

®u3NUecKre U XUMUYECKHE SIBJICHUA. XUMUYECKasl peaklys U €€ NPU3HAaKU. 3aKOH COXpPaHEHUs
Macchl BemlecTB. XHUMHUYecKue ypaBHeHHs. Knaccudukanuss XUMHUECKMX peakiuil (coeanHeHwUs,
Pa3IOKEHHMS, 3aMeICHUs, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XHUMHYECKOW TMOCYAOH, MpaBUJIaMU pPaOOThl B JabopaTopuu MU MNpUEMaMH
oOparnieHus ¢ 1abopaTopHBIM 000pYAOBaHUEM, U3YUYCHUE U OMHCAaHUE (PU3NYECKUX CBOMCTB 00pa3IloB
HEOpraHMYEeCKHX BEIEeCTB, HaOmoaeHue (usnueckux (MIaBlIeHUE BOCKA, TassHUE JIbJa, pacTHpaHHUe
caxapa B CTYyIKe, KUIIEHHWE W KOHJEHCAIlUs BOJbl) U XUMHYECKUX (TOpEHHE CBEYM, MpPOKaIMBaHUE
MEIHON TIPOBOJIOKH, B3aWMOJCWCTBHE MeJa C KHUCIOTON) SIBICHUN, HAOMIOJCHHE W ONUCAHHE
MPU3HAKOB TMPOTEKAHUSI XUMHUUYECKUX PpEaKIui (pa3iokeHue caxapa, B3aWMOJICHCTBHUE CEPHOU
KUCIJIOTHI C XJIOpUIOoM Oapwusi, pasznoxenue runpokcuaa meau (I1) mpu HarpeBaHuu, B3auMoJeiicTBUE
xKenesa ¢ pactBopoM conu menu (1), uzydenne crnocoboB pazzieieHusi CMeceil: ¢ MOMOIIbI0 MarHUTa,
¢uIbTpOBaHME, BBHIMAPHBAHHUE, AMCTIILIAIMS, Xpomarorpadus, MpoBEACHHUE OYUCTKH IOBAPEHHOU
COJM, HaOIIOJIEHWe M OINHCAaHWE pe3YJIbTAaTOB IPOBEICHUS OIbITa, HWILIIOCTPUPYIOIIETO 3aKOH
COXPAHEHHUS MacChl, CO3/IaHNE MOJIEJIEd MOJIEKY (IIapOCTEPKHEBBIX ).

Bakneimue npeacTaBUTE]H HEOPraHUYECKHUX BellecTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopog — »JI€MEHT M MIPOCTOE BEMIECTBO.
Haxoxxnenue kucimopoja B mpupone, (U3NYecKue M XHMHUYECKHE CBOMCTBA (peaklUHU TOpPEHHS).
Oxkcuapl. Ilpumenenue kwuciopona. CrocoObl TONyYeHHS KHCIOpoJa B JlabopaTropul |
npomblinuieHHocTH. KpyroBopor kucimopona B mpupone. O30H — amuioTponHas MoAu(pUKaIUs
KHCJIOPO/Ja.

TermmoBoit  >PQeKT XUMHUECKOH peakluu, TEPMOXMMUYECKHE YpaBHEHUS, 0JK30- W
SHJOTEPMUYECKHUE peakuuu. TOMIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIIEHUE apHUKOBOI'O
s dexTa, pa3pyrieHrue 030HOBOT'O CIIOSI.

Bonopon — snemeHT U mpocToe BemiecTBO. HaxoxkaeHne Bogopoaa B mpupoae, Gpusudeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIOCOObI nonyyeHus. Kucnotsl u conu.

MosnsipHblil 00bEM Ta30B. Pacy€rbl 1o XUMHUECKUM YPaBHEHHSIM.

®dusnueckue cBoWcTBa BoAbl. Boma kak pactBopurenb. PactBopel. Hacelmennsle u
HEHACBIIIEHHbIE PACTBOPHI. PacTBOpMMOCTH BeleCTB B BoAe. MaccoBasi 10Jisl BEIIECTBA B PacTBOPE.



Xumuueckue cBoicTBa BojAbl. OcHOBaHus. Ponb pacTBOpOB B NPHUPOAE M B JKU3HU YEJIOBEKa.
KpyroBopot Bozbl B mpupoie. 3arpsi3sHEHUE NIPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukamus  Heopranmueckux coeamHeHuil. Oxcunpel.  Knaccudukanumss — OKcHaoB:
coneoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aMdoTepHbie) W HeconeoOpasyronme. Homenkmarypa
okcuoB. dusnueckre 1 XMMUUYECKUE CBOWCTBA OKCHUOB. [lomyueHne okcuioB.

OcHoBanus. Knaccudukanus ocHOBaHUM: IIETOYM U HEPACTBOPHMBIE  OCHOBaHUS.
Homenknarypa ocHoBanuil. ®Dusznueckne © XUMHYECKHE CBOWCTBA OCHOBaHUU. [lomydeHue
OCHOBAHHUM.

Kucnorel. Knaccupukauus xucinor. Homenknarypa kucnor. ®Pusnueckue U XUMHUYECKHE
cBoricTBa KUCIOT. Psa akruBHocTy MetaiioB H. H. bekerosa. [1onyuenue kucnor.

Conu. Homenknatypa coneil. duzndeckrne U XuMHU4eckre cBorcTBa coieid. [lonyduenue conen.

I'eneTnyeckas CBA3b MEXIY KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OIpE/EICHUE COMCpKAaHUs KUCIOpPOAa B BO3JyXe, IOIy4eHHE, COOHMpaHHe,
pacrio3HaBaHW€ M HW3Y4YE€HHE CBOWCTB KHUCIOpPOJa, HAOMIOJEHHE B3aUMOJCHCTBHUS BEILIECTB C
KHACJIOPOJIOM M YCIIOBUS BO3HUKHOBEHHUS M MPEKpAIleHUs] TopeHus (moskapa), O3HAaKOMJIEHHE C
oOpa3amMi OKCHUIIOB U OMHCAaHWE MX CBOWMCTB, MOJMyueHHUE, cOOMpaHUE, Paclo3HaBaHUE U H3y4eHUE
CBOMCTB Bojopoaa (ropenue), B3zaumojencTBue Boaopona ¢ okcugom wmenu (1) (Bo3zmoxkHO
UCIIOJb30BaHUE BHUACOMATEpUanoB), HaAOMIOJeHHE OO0pa3loB BELIECTB KOIWYECTBOM | MOIb,
UCCJIEJIOBAHNE OCOOEHHOCTEH pacTBOPEHUS BELIECTB C PA3IMYHON pacTBOPUMOCTbHIO, PUTOTOBICHUE
pPacTBOPOB C OINPENEIEHHOW MAaCCOBOM JOJEH pacTBOPEHHOIO BELIECTBA, B3aUMOACHCTBUE BOJBI C
MeTaJUlaMH (HaTpueM M KaibliieM) (BO3MOXKHO HCIIOJIb30BaHUE BHJI€OMATEpUANIOB), UCCIEIOBaHHE
00pa3IOB HEOPraHMYECKUX BEUIECTB pPAa3IMYHBIX KJIAcCOB, HAONIOJIGHWE W3MEHEHHSI OKPACKU
WHJUKATOPOB B PacTBOpax KHCIOT M IIEJIOYel, M3ydeHue B3ammojaeucTBusi okcuma meau () c
pacTBOPOM CEpHOM KHUCJIOTBHI, KHUCIOT C MeETaulaMM, pPEAKUUNd HEUTpanu3aluy, IOoIy4YeHUe
HEpPacCTBOPUMBIX OCHOBAHHWM, BBITECHEHHWE OJHOIO MeTajla APYTMM H3 pacTBOpa COJH, PEIICHHE
AKCIEPUMEHTAIIBHBIX 3a/a4 110 TeMe «BakHelme KJ1acchl HEOPraHMYECKUX COEAUHEHUIN.

Iepunonuyecknii 3axkoH u Ilepumoauveckass cucrema xumu4yeckux 3jaementoB JI. H.
MenpneneeBa. CrtpoeHue atomMoB. XuMH4Yeckasi CBsI3b. OKHCIHTEIbHO-BOCCTAHOBHTE/IbHbIE
peakuuu

[TepBble MOMBITKM KiacCU(PHUKAIMA XUMHUYECKHX d3JIeMEHTOB. [loHSATHE O Tpymmax CXOJHBIX
3JIEMEHTOB (ILIEJIOYHBIE M IIETOYHO3EMENIbHbIE METAJUIbl, TAJIOr€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3yroT aM(oTepHbIE OKCHIBI U THAPOKCHU/IBI.

IIepuonnueckuit 3akoH. Ilepuoauueckas cucreMa xuMmuueckux snemeHTos . M. Menneneesa.
Kopotkonepuonnas u anunHonepuoaHas ¢hopmsl [lepronnyeckoil cucteMbl XUMUYECKHX 3JI€MEHTOB
. U. Menneneesa. Ilepuonsl u rpynmbl. PU3MYECKUMH CMBICI IIOPSAJKOBOIO HOMEpPA, HOMEPOB
NEepUOJIa U TPYIIIbI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0ormouek aToMoB TepBhIx 20 xumuueckux 3nemeHToB [lepuoanueckoii cucremsr . . Menneneena.
XapakTepucTuka XMMHMYECKOrO 3JIEMEHTA IO ero nojoxkeHutro B Ilepumommueckoit cucreme 1. .
Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB, METANIMYECKUX U
HEMETANIMYECKUX CBOMCTB IO IPYIIaM U NEPUOJIAM.

3nauenue Ileprognueckoro 3akoHa u Ilepuoguyeckord CUCTEMbI XUMUYECKUX SJIEMEHTOB IS
pa3BUTHUA Hayku U npaktuku. [[. 1. Mennenees — yd€HbIN U TpaXKJaHUH.



Xumunueckas cBsi3b. KoBajeHTHas (MOMspHAs U HEMOJISIpHAsA) CBSA3b. DJIEKTPOOTPULATEIbHOCTD
XUMHUYECKUX 31eMeHTOB. loHHast CBA3b.

Crenenp okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKucieHus u
BOCcCTaHOBJIEHUs. OKMCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4eHHe 0Opa3loB BELIECTB METAJUIOB U HEMETAJNIOB, B3aMMOJAEHCTBHE T'MIPOKCHIA IIUHKA C
pacTBOpaM¥ KUCIIOT M IIENIOuei, MPOBEICHUE OMBITOB, WILTIOCTPUPYIOMIUX MPUMEPBI OKUCIUTENHHO-
BOCCTAaHOBUTEbHBIX PEAKIMI (TOpEeHHE, peaKLUH pa3IoKeHUs, COCIUHEHNS).

Mesrcnpeomemmoie ceasu

Peanuzanus MexnpenMeTHbIX CBs3eH NMPH M3YUYEHUU XMMHUU B § Kiacce OCYIIECTBISIETCS uepes
UCTIOJIb30BaHNE KaK OOIIMX eCTECTBEHHO--HAYYHBIX TOHSATHH, TaK ¥ TOHSITHH, SBISIOIIUXCS
CHCTEMHBIMH U1 OTJICJIbHBIX NIPEIMETOB €CTECTBEHHO--HAYYHOI O IIUKJIA.

OO01e ecTeCTBEHHO--HaY4YHbIE IOHATHUS: Hay4dHbIH (DaKT, TMIIOTE3a, TEOpUs, 3aKOH, aHAJIM3,
CHHTE3, Kiaccu(uKaius, NepruoauyHOCTb, HaOIIOACHHE, SKCIICPUMEHT, MOJCITUPOBaHNE, U3MEPEHUE,
MO/IEIIb, SBJICHHE.

Odwusmnka: MaTepusi, aroM, OJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHI, H30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUECKUH 3apsi, BELUIECTBO, TeN0, 00bEM, arperaTHoe COCTOSHUE
BEIIECTBA, r'a3, ((U3MUYECKHe BEIUYNHBI, SAMHULIBI N3MEPEHUs, KOCMOC, TIAaHEThI, 3BE3/1b1, COIHIIE.

buonorus: gorocunTes, Apixanue, buochepa.

l'eorpadums: atmocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE TOPOABI, MOJE3HBIE HCKONAeMEbIE,
TOILIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMH4YecKas peakuus

IIepuonnueckuil 3akoH. Ilepuoanueckas cucreMa xuMmudeckux snemeHTos 1. M. Menneneesa.
CrpoeHne aTomMoB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHYECKHX 3JIEMEHTOB IIEPBBIX TPEX
[IEPUOJOB, Kaiuus, KaIbLHUs M HMX COCAVUHEHUHM B COOTBETCTBUU C IIOJIOXKCHUEM 3JJIEMEHTOB B
[Tepropnueckoil cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHAbBl XUMHUYECKOHW CBSI3U. THUNBI KPUCTANIMYECKUX PEUIETOK,
3aBHCHMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAJUINYECKON PEIETKH U BU1a XUMHYECKOU CBSI3H.

Krnaccugukanus u HoMEHKIaTypa HEOPraHMYEeCKUX BELIECTB. XMMUYECKUE CBONCTBA BEIECTB,
OTHOCSIIIIMXCS K Pa3JMYHbIM KJIacCaM HEOPraHWYECKMX COEAVUHEHHMM, TEHETUYeCKas CBA3b
HEOPraHWYECKUX BELIECTB.

Knaccupukamus XuMHUUECKUX peakIuid MO pa3iMyHBIM INpHU3HAKaM (IO YHCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (DEKTy, M0 U3MEHEHHUIO CTETEeHEeW OKHCIIEHUs
XUMHUYECKHX 3JEMEHTOB, 10 0OpaTHUMOCTH, MO0 YYacCTHIO KaTalu3aropa). DK30- U IHJIOTEPMUYECKHE
peakuuu, TepPMOXUMUYECKHE YPABHCHHUS.

[lonatue o ckopocTH xXuMH4Yeckod peakiuu. [loHaTrne 00 0oOpaTMMBIX M HEOOPATUMBIX
XUMHMUYECKHUX peakuusax. [IoHATHE O rOMOreHHBIX M TeTepOreHHbIX peakuusax. [Tonsatue o karamuse.
[IonsaTHe 0 XMMHYECKOM paBHOBeCHUU. PAKTOPBI, BIMSIOLNIME HA CKOPOCTh XUMUYECKOUW PEaKLMU U
II0JIO’KEHUE XUMUYECKOIO PaBHOBECHS.

OKHUCIUTENNEHO-BOCCTAHOBUTENIBHBIE ~ PEAKLWHW,  OJCKTPOHHBIH  OalaHC  OKHUCIHMTENBHO-
BOCCTAHOBUTENIbHOM peakuuu. (CoOCTaBI€HHE YpAaBHEHUH  OKHCIIHUTEIbHO--BOCCTaHOBUTEIIBHBIX
peaxkiuii ¢ UCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopust 3JIEKTPOIUTHUECKON AMCCOLMALMM. OJIEKTPOJIUTHI W HEAIEKTPOIUThHL. KaTHOHBI,
aHUOHBI. MexaHnu3M JMCcCOLUAalUu BEIIECTB C PA3MMYHBIMU BUAAMU XHMHYECKOU CBs3H. CTeneHb
nucconnanui. CUIIbHBIE U CI1a0bIe 3JIEKTPOIHTHI.



Peakiiun monHHOro oOMeHa. YcCiOBUS TNPOTEKaHHs pPEAaKUUil HMOHHOIO OOMEHa, IOJHbBIE U
COKpalllEHHbIE HMOHHBIE YypaBHEHHUs peakuuii. CBOWCTBA KHUCIOT, OCHOBAaHHUM WM COJIEM B CBETE
IpeCTaBICHUN 00 3IEKTPONUTHUECKON auccouuanuy. KauecTtBeHHble peakiiui Ha HOHBL. [loHsTHE O
TUJIPOJIA3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMIIEHUE C MOJIETISIMU KPUCTANTMYECKUX PEIIETOK HEOPTaHUYECKUX BEUIECTB — METAIJIOB
U HeMmeTawioB (rpadura ¥ anmasza), CIOXKHBIX BEIIECTB (XJIOpUIa HATpHs), HCCIEIOBaHUE
3aBUCHUMOCTH CKOPOCTH XMMHUYECKON PEaKIMH OT BO3JCUCTBUS Pa3IMYHBIX (DAKTOPOB, HUCCIIEAOBAHUE
AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IPOIECCa AUCCOLUMAIMHM KHUCIOT, MIEOYe M Cojel
(BO3MOHO MCIOJIb30BAHHUE BHJIEO MATEPHAIIOB), MMPOBEICHUE OMBITOB, MIUTFOCTPUPYIOLIUX MPU3HAKH
MPOTEKaHUsl Peakluii HOHHOTO oOMeHa (oOpa3oBaHHE OcajKa, BBIACICHUE Ta3a, 00pa3oBaHKE BOJIBI),
OIBITOB, HWJUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
peakuuu pasjioKEHUs, COCIMHEHHUs), pACIO3HAaBAHHE HEOPraHMYECKUX BEIIECTB C IOMOUIBIO
Ka4eCTBEHHBIX PEaKIUii Ha HOHBI, PEIICHHE SKCIIEPUMEHTAILHBIX 3a7a4.

HemeTanibl U UX coeMHEHUS

OO0mast xapakrepucTuka ragoreHoB. OCOOCHHOCTH CTPOSHHsI aTOMOB, XapaKTepHBbIE CTEINECHU
okucnenusa. CTpoeHne W (u3MUecKHe CBOMCTBA MPOCTHIX BEHIECTB — TaJlOreHOB. XHUMHYECKHE
CBOWCTBAa Ha TpuMepe XJjopa (B3aUMOACWCTBHME C MeTalaMH, HEMETaJUIaMH, MIEJI0YaMH).
XnopoBogopoa. ConsHas KUCIIOTa, XUMHUECKHE CBOMCTBA, MOTy4YeHHe, TpuMeHeHue. JleiicTBue xyopa
¥ XJIOPOBOJIOPO/Ia HA OPTaHKU3M 4YeloBeKa. BakHelmme XIo0puabl 1 UX HaXOKICHHUE B TIPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel.  OCOOEHHOCTH  CTPOECHHUSI aTOMOB,
XapakTepHble CTeNeHHn oKucieHus. CTpoeHue n (U3NYecKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPO/Ia
U cepbl. AJUIOTpONHBbIE MOIUGUKAIMKM KHCIOpoJa M cepbl. XHMMHUYECKHE CBOWCTBA CEpHI.
CepoBogopoJ, cTpoeHue, pusnueckue U XxuMuyeckue cBorctBa. OKCHABI cepbl KaK MPEACTaBUTEIN
KUCIOTHBIX OKcuaoB. CepHas KucioTa, (u3MuecKue M XUMHUYECKHE CBOicTBa (00Imue Kak
MpeJICTaBUTeNs Kjacca KUCIOT U crHenuduueckre). XUMHUUYECKHUE pEaKIMH, JeKalde B OCHOBE
IIPOMBILUIEHHOT O CII0c00a MoJTy4eHus cepHol Kuciaothl. [IpumeHenue cepHoi kuciaoTbl. Conu cepHOi
KUCJIOThI, KaueCTBEHHAs peakuus Ha cynbhar-uoH. Haxoxaenue cepbl U €€ COeAMHEHUI B MPUPOJIE.
XUMHUYECKOE 3arps3HEHHE OKpYKAIOMIed Cpeabl COCTUHEHHMSIMA Cepbl  (KHCIOTHBIC  JTOMKIH,
3arpsA3HEeHue BO3IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHHS.

O6mass xapakrepuctuka d31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS  aTOMOB,
XapaKkTepHbIE CTEMEHU OKUCIEHUS. A30T, PaclpoCTpaHEHHE B MpUpoze, pusnyueckre U XUMHUYECKUe
cBoiictBa. KpyroBopor a3zora B mnpupome. AMMHaK, €ro (U3MYECKHe M XHUMHYECKHE CBOWCTBA,
noiydyenue u npumeHenue. Conu aMMOHMS, UX (U3NYECKUE U XMMUYECKUE CBOWCTBA, IPUMEHEHUE.
KauectBenHast peakiusi Ha HMOHBI aMMOHHUA. A30THas KHUCIIOTa, €€ MoiydyeHue, (usndeckue u
XHUMHUYEeCKHe CBoOWcTBa (0OImMe Kak TpeACTaBUTENs Kilacca KHCIOT M CHelu(HUUYEcKHe).
Hcnonp30BaHME HUTPATOB U COJEM aMMOHHS B KaueCTBE MHHEPAIbHBIX yH0OpeHHi. XUMHYeCcKoe
3arps3HEHUE OKPYIKAIOMIEH Cpe/bl COSAMHEHUSIMH a30Ta (KUCIIOTHBIC JOXKIH, 3arps3HEHHE BO3yXa,
noyBbl U BogoéMoB). Docdop, amtorponHsie Moaudukanuu dochopa, husnueckue U XUMHUUECKUE
cBoiictBa. Oxcua ¢ochopa (V) u dochopHas kucnora, uU3MUYECKUEe W XUMHUUYECKHUE CBOWCTBA,
noiydenue. Mcnonp3oBanue GpochaToB B KaUeCTBE MUHEPATIBHBIX Y100pEHUI.

O6mass xapakrtepuctuka dsieMeHTOB IVA-rpynmbl.  OcoO€HHOCTH CTPOEHHUSI aTOMOB,
XapakTepHbIE CTEMEHU OKHUCICHHs. YTJIEpPOA, aUIOTPOIHBIE MOIM(UKAIUMU, PACHpPOCTpaHEHHE B
npupozae, GU3MYeCKue U XMUMHYECKHe cBoWcTBa. AjcopOmus. KpyroBopor yriepoma B mpupoje.
Oxcuapl yriepoaa, ux (U3MYECKHMEe M XHMHYECKHE CBOMCTBA, JIEHCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4YeHHEe W IPHUMEHEHHE. DJKOJIOrMYeCKHe IpOoOJIeMBbl, CBs3aHHBIC C okcuaoMm yriaepoxa (1V),
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TUIOTE3a rI100aJIbHOr0 NOTEeIICHHsI KIUMaTa, MapHUKOBBIN 3¢ (dekT. YroiabHas KUCI0Ta U €€ COH, UX
¢Gu3nyeckue M XUMHUYECKUE CBOWCTBA, INOJNydeHHE M IpuMeHeHue. KadecTBeHHas peakuus Ha
KapOoHaT-uOHBI. Mcnonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH MU CEIBCKOM
XO3SMCTBE.

[lepBoHauabHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCNMHEHMSX yriiepoja (MeTaH,
9TaH, OTWIEH, AalleTWIEH, 3TaHOoJ, TJMIEPHH, YKCycHas Kucinora). IlpupogHble HCTOUHUKH
YIJIEBOAOPONIOB (Yroiib, MPUPOIHBINA Ta3, HEPTH), MPOAYKTH UX TepepaboTku (OEH3HWH), UX pPOJb B
OBbITY M TPOMBILIEHHOCTH. [ToHATHE 0 OMOTOrMUecKN BaXKHBIX BEILECTBAX: JKUPAX, OeNIKaX, yrIeBOAax
— W UX pOIM B KHU3HU 4eJIOBEeKa. MarTepuaibHOE €JUHCTBO OPraHMYECKUX U HEOPraHMUECKUX
COEINMHEHUMN.

Kpemnuii, ero pusnueckre u XuMH4eckre CBOWCTBA, MojlyueHue u npuMmenenue. CoennHeHus
KpemHusi B npupoge. OOmue npexacraBieHuss o0 okcuzae kpemuus (IV) u xpemHHEBOH KHCIOTe.
CunMkarsl, UX UCIOJIB30BaHKUE B OBITY, B IPOMBIIUIEHHOCTU. BakHelIe CTpOUTENIbHbIE MAaTEpUaIIbL:
KepaMHKa, CTEKJIO, IeMEHT, OeToH, xene300eToH. I[Ipobmembr 6Ge30MacHOro MCHOIL30BAHUS
CTPOUTEJNIbHBIX MATEPUAJIOB B TIOBCEHEBHON XKU3HH.

Xumuueckuii IKCnepumenm:

u3ydyeHue OoOpa3lloB HEOPraHMYECKHX BEIEeCTB, CBOICTB COJSHOW KHCIOTHI, MpPOBEIEHUE
KAa4eCTBEHHBIX pEaKIUil Ha XJOPHUI-MOHBl W HAONIOJICHHE TPHU3HAKOB HX IPOTCKAHHS, OIIBITHI,
oTpaxaromue (Qu3MUecKue U XUMHMUYECKHE CBOWCTBA TaJIOTEHOB M HUX COEAWHEHHH (BO3MOXKHO
UCIOJb30BaHUE BHUICOMATEpUAIOB), O3HAKOMJIEHME C oO0pa3llaMM XJOPUAOB (raJlor€HUI0B),
O3HaKOMJIGHHE ¢ o0pasuamu cepbl M €€ COeIUHEHHUSAMH (BO3MOXKHO  HCIIOJIb30BaHHE
BHJICOMATEpHUATIOB),  HAONIOJCHWE  Tpolecca  OOyrauWBaHHWsS ~ caxapa  TOJX  JEHCTBHEM
KOHLIGHTPUPOBAHHOM CEpPHOM KHCIOTBHI, H3yYCeHHE XHMHUYECKHX CBOICTB pa30aBICHHOM CEpHOI
KUCJIOTBI, IPOBEJCHHE KayeCTBEHHOW peakuuu Ha cyiab(paT-uOH M HaONIOJEHHE NpU3HAKa €€
NPOTEKAHUs, O3HAKOMJICHHE C (U3NYECKUMH CBOMCTBaAMU a3oTa, ¢ochopa M HX COCAUHEHHH
(BO3MOXKHO HCITOJIb30BaHUE BHJICOMATEPHAIOB), OoOpasmamMu a30THBIX U (OChHOPHBIX yIO0OpEHUIH,
nojyyeHue, coOupaHue, paclio3HaBaHUE U M3YYEHHE CBOWCTB aMMHaka, IPOBEJICHUE Kaue€CTBEHHBIX
peakuuii Ha MOH aMMOHHUS U (ocdaT-uOH M HW3ydYeHHME MPU3HAKOB UX MPOTEKaHUs, B3aUMOJEHCTBUE
KOHIIEHTPUPOBAHHOM a30THON KHCJIOTHI C MEAbIO (BO3MOYKHO MCIIOJIb30BAHME BHIEOMAaTEpPUAIIOB),
U3ydeHHE Mojiesiell KPUCTANIMYEeCKUX pemEToK anmasza, rpadura, QyniaepeHa, O3HaAKOMJIEHHE C
IPOLIECCOM  aJICOPOIMU  PAcTBOPEHHBIX BEUIECTB AKTUBMPOBAHHBIM YIIIEM U yCTPOHMCTBOM
IpOTHUBOrasa, MOJy4eHHe, COOMpaHUe, pAclO3HABAaHWE U H3YYEHHE CBOMCTB YIVIEKUCIOrO Tasa,
IIPOBE/ICHNE KAa4YeCTBEHHBIX peakluil Ha KapOOHAT M CHJIMKAaT-MOHBI W H3Y4YE€HUE IPU3HAKOB HX
IOPOTEKAHUs, O3HAKOMIIGHME C  NPOAYKIHMEHW  CHIMKAaTHOM  IPOMBIIUIEHHOCTH,  peIICHUE
9KCHEPUMEHTAIBHBIX 337124 110 TeMe «BaxxkHelI1e HeMeTallIbl U UX COEIUHEHUS.

MeTaibl M MX COeTMHEHUsI

OO0mast XapakTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX IOJIOXKEHUS B
[Tepuonuueckoii cucteme xumuueckux aementToB . . MenneneeBa u ctpoeHusi atoMmoB. CTpoeHue
MeTalIoB. MeTajuinueckasi CBsI3b U MeTaJUIMYEeCKas KpUCTAJUITMYEeCcKas pelI€TKa. DIEKTPOXUMUYECKHM
pAn HampsbkeHud MetayuioB. Du3nueckne M XMMHYECKHe cBoiicTBa MeramioB. OO6mue crocoObl
nojiy4yeHus: MeTayuioB. [ToHsATHE 0 KOPPO3UN METANIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOPPO3UH.
Cnnagsl (CTalib, 4YyT'yH, JIOPAIIOMUHUI, OpOH3a) U UX MPUMEHEHHUE B ObITY U IPOMBIIIIJICHHOCTH.

[[{eounble MeTayuIbl: MOJI0KEeHUE B Ilepuoanueckonl cucreMe XUMUYECKHUX 3yieMeHToB 1. H.
MeneneeBa, CTpOeHUE UX aTOMOB, HaXOXJeHHE B npupoje. dusnueckre U XUMHYECKHE CBOICTBA
(Ha mpumepe HaTpus U Kajust). OKCHIIBI M THAPOKCUIBI HATpHUS U Kanus. [IpuMeHeHHe IeT0YHbIX
METaJJIOB U UX COEMHEHUM.



[[lenouHo3eMeNnbHbIE META/IBl MarHui W Kalpluid: nonoxeHue B Ilepmonnueckoi cucreme
xumudeckux siemeHToB J[. WM. MengeneeBa, cTpoeHHe HUX aTOMOB, HAaXOXICHHE B MPHUPOJE.
du3nyecKkre U XMMUYECKHE CBOMCTBA MarHMs M Kajblvsa. BakHelme coenuHeHus KalbIus (OKCUI,
TUAPOKCH, oM ). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHEHUSI.

Antomunuii: nonoxenue B Ilepuoanueckoil cucreme xumuueckux oanemenros J[. WM.
MeHngeneeBa, CTpoeHUE aToma, HaxoXxAeHHE B mpupoje. dPU3nuecKMe M XUMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBONCTBA OKCHJIA M TUPOKCHIA ATFOMUHHS.

Kenezo: nonoxenue B Ilepuoanueckoil cucremMe xumuueckux 3iaeMeHToB [[. Y. Menneneesa,
CTPOCHHE aToMa, HaxOXkJeHHue B npupone. Ousznueckue U XUMHUYECKUE CBOMCTBA kene3a. OKCUIBI,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa 1 monydeHue.

Xumuueckuii IKCnepumenm:

O3HAaKOMIIEHHE ¢ 0o0Opa3llaMy METAJUIOB M CIUIABOB, MX (PH3UYECKHMMH CBOWCTBAMH, M3Yy4CHUE
pe3ynbTaTOB KOPPO3UHM METALIOB (BO3MOXHO MCITOJIb30BAaHUE BHJICOMATEPHAIIOB), OCOOEHHOCTEH
B3aUMOJICUCTBUS OKCUJA KaJIbIUsl U HATPUsS C BOJOM (BO3ZMOXKHO HCIIOJIb30BAHME BUIACOMATEPHAIIOB),
HCCIIEJIOBAHUE CBOMCTB JKECTKOM BOJABI, Mpollecca TOpeHHUs 3Keie3a B KUcIopoie (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIUH Ha HOHBI:
MarHus, KajbIus, aTFOMUHUS, IMHKA, Xkene3a (11) u xxeneza (111), menu (I1), HabnroaeHNe U onucaHue
MPOLIECCOB OKPAITMBAHMS TUIAMEHHU WOHAMH HATpHSs, Kalusid M Kajdblds (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPUAJIOB), HCCIeN0OBaHHEe aM(OTEpHBIX CBOICTB THUIPOKCHIA ATOMUHUS U THAPOKCHIA
[IMHKA, pEIICHUE IKCIIEPUMEHTATBHBIX 33/1a4 10 TeMe «BakHelIe MeTaibl U UX COSIMHEH HsI.

XuMHUA M OKpYKaKOLIas cpeaa

BemectBa m maTepuanbl B TMOBCEIHEBHOW >KM3HM dYellOBeKa. be3omacHoe WCIONb30BaHUE
BEIIECTB U XMMHUYECKUX peakiuii B ObITy. [IepBas moMOIIs IPU XMMHYECKUX 0XKOTaX U OTPABJICHHSIX.

XUMHYECKOE 3arpsi3HEHUE OKpy»Karolell cpeabl (mpenenbHas AONYyCTUMas KOHILIEHTpALIMs
Beniects, nanee — [1/1K). Pons XxuMuu B pemieHuu 3KOIOrMIeCKUX MpoodeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3lioB MaTepuaioB (CTEKIIO, CIUIABBI METAJIJIIOB, MMOJIMMEPHBIC MaTEPUAITBI).

Mescnpeomemmnuie ceazu

Peanuzarust MeXpeIMETHBIX CBsI3ed NP M3YyYEHUU XUMHUHU B 9 Kilacce OCYIIECTBIISETCS Yepes
UCIIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX TIOHATUH, Tak W TOHSATHH, SBISIONIUXCS
CHUCTEMHBIMHU JIJIsI OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OO0mue ecTecTBeHHO-HAYYHBIE TOHSTHS: HAay4HbIM (akT, TUIOTE3a, 3aKOH, TEOpHs, aHAIu3,
CUHTE3, Kjaccuukalus, nIepuoauyHOCTh, HAOI0IeHNE, IKCIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE,
MO/IeJTb, SIBICHUE, TAPHUKOBBIN AP (HEKT, TEXHOIOT U, MATEPUAITBI.

®dusnka: Marepus, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ, HN30TOMbI,
PaaMOAKTUBHOCTh, MOJIEKYA, JIEKTPUUECKUN 3apsijl, MPOBOJHUKH, MOIYIPOBOJHUKH, TUIIEKTPHUKH,
dorodIeMeHT, BELIECTBO, Telo, OO0BbEM, arperarHoe COCTOSHUE BeIeCTBa, Tra3, pacTBOp,
PacTBOPUMOCTD, KPUCTAITMYECKAsI PEemIETKA, CIUIaBhl, (DU3MUECKHUE BEITUYHHBI, SAMHUIIBI U3MEPCHHUSI,
KOCMUYECKOE TPOCTPAHCTBO, MIAHETHI, 3BE3/b1, CONHIIE.

buonorusa: ¢orocunTe3, apixaHue, Ouocdepa, 53KOCUCTEMA, MHUHEpaJbHbIE yI00peHus,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIIbHBIC BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaibl, TOPHbIE MOPOAbI, MOJE3HBIE HCKOIAEMbIE,
TOIUIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JJMYHOCTHBIE PE3YJIBTATBI

JIudHOCTHBIE pe3ynbTaThl OCBOCHUS TMPOTPaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUS
JIOCTUTAIOTCS B XOJIe OOYYCHUS XMMHH B €TUHCTBE YICOHOH M BOCITUTATEIHLHOU JIEATCILHOCTH B
COOTBETCTBUU C TPATUIIMOHHBIMA POCCUMCKIUMHE COIUOKYIBTYPHBIMHA U TYXOBHO-HPABCTBEHHBIMU
[ICHHOCTSAMH, NMPHHATHIMH B OOIIECTBE MpaBUJIaMH W HOPMaMH ITOBEACHHUS M CIOCOOCTBYIOT
MpoIeccaM CaMOIO3HAHMSI, CAMOPA3BUTHS U COLMATU3AIIUN 00yUYarOIIIXCSI.

JIMYHOCTHBIE PE3yJabTaThl OTPAKAIOT T'OTOBHOCTh OOYYAIONIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TMO3UTHUBHBIX I[EHHOCTHBIX OPHEHTAIMH M PACIIMPEHHE OIbITa JIEATEIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMoOTHYECKOr0 BOCIUTAHMS:

IIEHHOCTHOT'O OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY M HAYYHOMY
HACJICJINIO, TIOHUMAaHUs 3HAYCHHS XUMHUYECKOW HAyKH B JKU3HH COBPEMEHHOIO OOIIIECTBa,
CIIOCOOHOCTH BINAJETh JOCTOBEpHOM HH(OpManueld O MepeOBbIX JOCTHKEHUSX M OTKPBITHUSIX
MHPOBOM W OTCUECTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHSIX 00 yCTPOHCTBE
MUpa U 00IIEeCTBA;

2) rpasKIaHCKOro BOCIIMTAHUS

MPEJICTABICHUS O CONHMAIBHBIX HOPMAax M MPABWIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE, KOMMYHHUKATHBHOU KOMIIETEHTHOCTH B 00I111eCTBEHHO ITOJIE3HOM,
yueOHO-UCCIIeIOBATENILCKOM, TBOPYECKOW W JPYrHMX BHUAAX JEATEILHOCTH, TOTOBHOCTH K
Pa3sHOOOPa3HON COBMECTHOM JESITEIPHOCTH MPH BBITIOJIHEHUH YYE€OHBIX, TTO3HABATEIBHBIX 33134,
BEITIOJTHCHAM XHUMHYECKAX JSKCIICPUMEHTOB, CO3JaHWHM YUEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMMOITIOHMMAHUI0 ¥ B3aMMOIIOMOIIM B TIPOILIECCE ITOW y4eOHOW AeATENIbHOCTH, FOTOBHOCTH
OIICHWBAaTh CBOE TIOBEJCHHWE M IIOCTYIIKA CBOWX TOBApHINEH C ITO3WUIIMU HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MIOCIIEACTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMA '

MHUPOBO33pEHYECKHE  TPEIACTABICHHUS O  BEHNIECTBE W  XUMHYECKOH  pEakIuw,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIONINE OCHOBY IS
MMOHUMAaHUS CYIIHOCTH Hay4YHOW KapTHHBI MHpPA, MPEICTaBICHHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS TPUPOIBI, B3aMMOCBS35X YEIOBEKa C MPUPOIHON CPEIOi, O POJIM XUMHUU B MO3HAHHH
ATHUX 3aKOHOMEPHOCTEN;

MO03HABATEIIbHBIC MOTHBBI, HANpPABJICHHBIC Ha TMOJYYCHHE HOBBIX 3HAHUW [0 XHMHH,
HEOOXOJMMBIE JUIsI OOBSCHCHHS] HAOMIOAEMBIX IPOIECCOB W  SBIICHUH, ITO3HABATEIHHOM,
MH(OPMAITMOHHON M YUTATENbCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSATEIHHON PaboTHhI C
YU4eOHBIMH TEKCTaMH, CIPABOYHOW JUTEPATypOH, MOCTYIHBIMA TEXHHUYCCKUMHU CpEICTBAMH
UH(OPMAIIMOHHBIX TEXHOIOTHA;

WHTEpeC K OOyUYEHHIO W TO3HAHWIO, JFOOO3HATEIIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, TPOCKTHOW M HCCIEIOBATEIIbCKON AEATEIHHOCTH, K OCO3HAHHOMY BEIOOPY
HAIPaBJICHHOCTH U YPOBHS O0YYCHHUS B JTAIIbHECHIIIEM;

4) hopMHUpPOBaHUsI KYJIbTYPbI 3I0POBbSI:

OCO3HAaHME [IEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH
Ha 3JIOpPOBBI 00pa3 JKU3HH, OCO3HAHHWE TIOCICJCTBHA ¥ HENPHUITHE BPEIHBIX MPHUBBIUCK
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(ymoTpeOneHuss ajmKorojsi, HAapKOTHUKOB, KYypEHHs), HEOOXOIUMOCTH COOIIOJICHUS IPaBHII
0€30MacHOCTH MPU OOPAIICHUH C XUMUUECKHUMH BEIIECTBAMU B OBITY U PEAIbHON KU3HH;

5) Tpy10BOr0 BOCIIUTAHUS:

MHTEPEC K MPaKTUYECKOMY H3YyUEHUIO npodeccuil u TpyAa pa3iMyHOro poja, YBaXKEHUE K
TPYIy U pe3yJbTaTaM TPYJI0BOI AEATEIbHOCTH, B TOM YHUCII€ HA OCHOBE MPUMEHEHUS IIPEIMETHBIX
3HAHUH 1O XWUMHH, OCO3HAHHBIM BBHIOOP WHIAMBUIYAJIBHONW TPAGKTOPUU  IPOIOIIKEHUS
o0Opa3oBaHus C Y4ETOM JHMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX
WHTEPECOB M TOTpeOHOCTEH, ycmemHod MnpodecCHOHATBHOM JACSITEIIbHOCTH U Pa3BUTHUA
HEOOXOMMBIX YMEHUH, TOTOBHOCTH aJalITHPOBATHCS B IPOPECCHOHAIBHOMN Cpe/IE;

6) IKOJIOTHYECKOT0 BOCIUTAHUS

AKOJIOTMYECKH 11€J1€CO00pa3HOe OTHOIIEHHWE K MPUPOAE KaK MCTOYHUKY KU3HU Ha 3emIe,
OCHOBE €€ CYIEeCTBOBaHUS, MOHMMAHUE IIEHHOCTH 3JI0pPOBOTO U 0€30MacHOro odpasza >KU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PU3UUYECKOMY U TCHUXMYECKOMY 30POBBIO,
0CO3HaHUE [IEHHOCTU COOIOEHUS MpaBui 0€30MacHOro MOBEACHUS MpU paboTe C BEIIeCTBAMU, a
TaK)K€ B CUTYAIIUSX, YIPOXKAIOIINX 3I0POBBIO U KU3HHU JIIOJICH;

CHOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJTy4aeMble IPH U3YUYEHUU XUMUH, JJIs PEeIIeHus 3a/1ad,
CBSI3AHHBIX C OKPYKAIOUIEH NPUPOJHON CpPENoi, Uil TOBBIIIEHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYpPbI, OCO3HAHHSI TJI00ATBHOTO XapaKTepa AKOJOTMUYECKUX MpOoOIeM U MyTeld WX pelICHUS
IIOCPEJICTBOM METOJ0B XHMHH, 3KOJOTMYECKOIO0 MBIIUICHHS, YMEHUS PYKOBOACTBOBATbCS UM B
[I03HABATEIILHOM, KOMMYHUKATUBHOU U COLUAIIbLHOU IPAKTHUKE.

METANPEIAMETHBIE PE3YJIBTATDBI

B cocraBe MeTampeaMETHBIX pPE3YJbTATOB BBIJACIAIOT 3HAYUMBIC i (OPMUPOBAHHUS
MUPOBO33pEHUsl OO0IleHAayYHbIe MOHSTHUS (3aKOH, TEOpHSs, MPUHIUI, TMIOTe3a, (akt, cucrema,
IIPOLIECC, IKCIIEPUMEHT U JPYro€.), KOTOPBIE MCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Yy4€OHBIX
mpeaMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHHMM M3 ATHX MpeaMeTOB (OPMUPOBATH MPEICTABICHUE O
[IEJIOCTHOM HAy4dyHOM KapTHHE MHpa, M YHUBEpCaIbHbIE Yy4eOHbIE NEUCTBUS (TIO3HABATEIbHBIC,
KOMMYHHUKATUBHBIC, PETYISATUBHBIC), KOTOpble oOecrneunBaroT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOU e TeIbHOCTH.

Ilo3naBaTeqbHBbIe YHUBeEPCAJIbHbIE YUeOHbIE HeiCTBHS

Ba3oBble JJornueckue aeiicTBHA:

YMEHHUS MCHOJb30BaTh MPUEMBI JIOTUYECKOIO MBIIUICHUS TPU OCBOEHUU 3HAHUM:
PacKpbIBaTh CMBICI XUMHYECKHUX MOHATHH (BBIACIATH UX XapaKTepHbIe MPU3HAKHU, YCTaHABIUBAThH
B3aUMOCBSI3b C JPYIMMH TOHSITUSMU), HCIIOJNB30BATh TOHATUA JJIsi OOBSICHEHHS OTAEIbHBIX
(bakTOB U SBICHUH, BRIOMPATh OCHOBAHUS U KPUTEPUHU TSI KacCU(DUKAIIMI XUMUYECKIX BEIIECTB
U XUMHYECKUX PEaKIUid, yCTaHABJIMBATH MPUYMHHO-CICACTBEHHBIC CBSI3U MEXAY OOBEKTaMU
M3y4YEHUs, CTPOUTH JIOTUYECKUE PACCYKJEHUS (MHIYKTUBHbBIC, ACIYKTHBHBIC, [0 AHAJIOIHH),
JIeaTh BBIBOJIBI M 3aKITIOUCHHS;

YMEHHE MPUMEHSTh B TpoIecce MO3HAHMS MOHITHS (IMpEeIMETHBbIE M METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMble B XHMHH, IPEeoOpPa30BBIBATH IIMPOKO
MIPUMEHSIEMbIE B XMMHHU MOJEJIbHBIC MPEACTaBICHUS — XMMHYECKUN 3HAK (CHUMBOJI 3JIEMEHTA),
XUMHYeckas QopMmyJa W ypaBHEHHE XHMHYECKOM peakiuu — TpU pelIeHUd Yy4eOHOo-
MO3HABATEJIbHBIX 337124, C YUETOM 3THUX MOJEIBHBIX MPEICTABIICHUM BBISBIISTh U XapaKTePU30BATh
CYILIECTBEHHBIC TPU3HAKU N3yYaeMbIX OOBEKTOB — XUMUYECKHX BEIECTB U XUMUYECKUX PEaAKIIHA,
BBISIBIIATH OOIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3M WM TMPOTUBOPEUUS B
M3y4aeMbIX Mpolieccax U SBJICHUSX.

Ba3zoBble ucciieoBatebcKue AeiicTBUSA
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YMEHHE HCIOJIb30BaTh IOCTAaBJIIEHHBIE BONPOCHI B KAayeCTBE MHCTPYMEHTa IMO3HAHM, a
TaKK€ B KaueCTBE OCHOBbI /s (OPMUPOBAHMSI THUIIOTE3bl IO TMPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBbIX CYXICHUMH;

pPUOOpPETEeHHE OIbITa IO IUIAHWPOBAHMIO, OPraHM3allUd U IPOBEICHUIO YUYEHUYECKUX
HKCIEPUMEHTOB, YMEHUE HAOII0IaTh 32 XOA0M IPOLIECcCca, CAMOCTOSTEIbHO NMPOrHO3UPOBATh €ro
pe3yapTaT, (opMyIUpoBaTh O00OIIEHUS U BBIBOJBI IO pE3yJbTaTaM IPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMS, COCTABIIATH OTUET O MPOJIEIaHHOM padoTe.

PabGora ¢ undopmanmeii:

YMEHHUE BBIOMpaTh, aHATTM3UPOBATh U UHTEPIPETHPOBATH UH(OPMALIUIO PA3TUUYHBIX BUIOB U
dbopM mpencTaBlieHUs, MOMYyYaeMyl0 M3 pa3HbIX MCTOYHMKOB (Hay4HO-TIONYJSpHas JIMTepaTypa
XUMHYECKOI'0 COAEp KaHMsl, CIIPAaBOYHbIE 110CO0OMS, pecypchl MIHTepHETa), KpUTUYECKH OLIEHUBATh
IPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUE TIPUMEHSTh Pa3InYHbIE METOABI M 3aIpPOCHI MPH MOUCKE M 0TOOpe MHPOPMAIIUU H
COOTBETCTBYIOILIMX JIAHHBIX, HEOOXOJUMBIX JJISl BHIIIOJHEHUs y4eOHBIX M MO3HABATEJbHBIX 3aj]au
ONpefeNIéHHOr0 THIa, NPUOOpETEeHHE OmbiTa B O0JIACTH HCIOIB30BaHUS WH(POPMALMOHHO-
KOMMYHHUKAaTUBHBIX TE€XHOJIOTHH, OBJIAJIEHUE KYJbTYpOM aKTHBHOI'O MCIOJIb30BAaHUS Pa3INYHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSTENIbHO BBIOMpPATh ONTHUMalbHYIO (OpMy MpeAcTaBlIeHUs
uHGOpPMAllUM U WJUIIOCTPUPOBATH peELIaeMble 3a7auyd HECIOKHBIMH CXEMaMH, AMarpaMMaMu,
Ipyrumu hopMamu TpaduKu U UX KOMOWHAIMSIMU;

YMEHHE UCIOJIb30BaTh M AaHAIM3MPOBATH B IIpollecce y4eOHOW W HCCIeA0BaTEIbCKOU
JeSTeNbHOCTH MH(POPMALIMIO O BIMSHUN MPOMBIIUIEHHOCTH, CEJIbCKOTO XO03sIMCTBAa M TpaHCIOPTa
Ha COCTOSIHME OKpPYXKarollel MPUPOJIHOM cpeapl.

KoMMyHuKaTHBHBIC YyHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

YMEHMS 3a7aBaTb BOIpPOCHl (B XOA€ Juanora M (WiIM) JUCKYCCHM) IO CYIIECTBY
obcyxnaemMoil Tembl, (HOPMYIHPOBATh CBOM IPEUIOKEHUS OTHOCHUTEJIBHO BBINOJHEHHUS
MPEJI0KEHHON 3a/1a4u;

YMEHMS NPEACTABIAThH MOJIYyYEHHBIE PE3YJIbTaThl II03HABATEIBHON JEATENIBHOCTH B YCTHBIX
U [HCBMEHHBIX TEKCTaX; JejaTh IPE3EHTAlMI0 pe3yJIbTaTOB BBIIOIHEHUS XUMHUYECKOIO
JKCIIepUMEHTa (1abOopaTOpHOro OIbITa, JabopaTOpHOM paboTHl MO HCCIEIOBAaHUIO CBOKMCTB
BEIIIECTB, YU€OHOTO IIPOCKTA);

YMEHMS y4E€OHOI0 COTPYAHHMUYECTBA CO CBEPCTHMKAaMH B COBMECTHOW IO3HABATEIbHOU U
UCCIIEIOBATENbCKON JICATENbHOCTH MPU PEUICHWH BO3HUKAIOLIMX IPOOJEeM Ha OCHOBE YyuéTa
Oo0IIMX WHTEPECOB U COIrJAcCOBaHUs MO3UIUN (00CYXIACHUS, OOMEH MHEHHSIMH, «MO3T'OBBIC
IITYPMBbI», KOOPJMHALUS COBMECTHBIX JAEHCTBHM, ONpeeeHne KpUTEpUEB MO OLEHKEe KayecTBa
BBITIOJIHEHHON PabOThI U Ipyrue).

PeryasiTuBHbBIC yHUBEpCAJIbHbIC y4eOHbIC 1eICTBHSA:

YMEHHE CAMOCTOATEIbHO ONPEENSITh LU NeSTENbHOCTH, MJIaHUPOBaTh, OCYILECTBIATH,
KOHTPOJIMPOBATh U TIPU HEOOXOJUMOCTH KOPPEKTHPOBAaTh CBOIO JEATENbHOCTb, BBIOHMPATH
HanOomnee 3P heKTUBHBIC CIOCOOBI pellieHNs YIeOHBIX W TTO3HABATEIBHBIX 3aJ1a4, CAMOCTOSATEIIBHO
COCTABJIAITh UIN KOPPEKTUPOBATH MPEUIOKEHHBIN aJITOPUTM JEHCTBUN IIPYU BBIIIOJHEHUHN 3aaHUI
C y4€éTOM IIOJYyYEHMs HOBBIX 3HAaHUH 00 H3ydaeMbIX OOBEKTaX — BEIECTBAX M PEaKIMSIX,
OLIEHHUBATh COOTBETCTBHE IIOJYUEHHOI'O Pe3yJbTaTa 3asBICHHOM LIE€JIM, YMEHHME HCIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPe/JlaraeMble B YCIOBUU 331aHUM.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pPe3yJibTaTOB I10 OCBOEHHUIO O0S3aTENBHOIO COJACpPKAHUS,
YCTAHOBJIGHHOTO JIaHHOM (enepanpHOil paboueil mporpaMMoil, BBIIEISIOT: OCBOEHHBIE
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o0yJaroIMMHUCsST Hay4Hble 3HAHMs, YMEHHMs M CIOCOObl JeWcTBUM, crneunpuyeckue s
npeaMeTHOW o0nacTh «XUMHUS», BUIBl JEATEIBHOCTH IO TIOJXYYEHUIO HOBOTI'O 3HAHUS, €ro
UHTEpIpeTalny, Ipeodpa3oBaHNIO U IPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUIX.

K xoHumy oOyudeHust B 8 KJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXxaThb C()OPMUPOBAHHOCTD Yy OOYUAIOIIUXCSI YMEHHIA:
PacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKMX HOHATHH: aTOM, MOJEKYJIa, XMMHUYECKHH 3JEMEHT,
IIPOCTOE BEILIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJHAS U HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAasi U MOJIEKYJIIpHas Macca, KOJIMYEeCTBO BEILEeCTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J0JII XMMHUYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJISIPHBIM 00BEM, OKCHJ, KHCIIOTa,
OCHOBAHHUE, COJb, DJEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCIIEHHs, XUMHUYECKas peaKIus,
KJIacCU(PUKAIUS peaklUUid: peaklMH COEJIMHEHUS, PEaKLUUU pPa3JIoKEHUs, peaklUuu 3aMelleHMUs,
peakuuu oOMeHa, 3K30- U HHIOTEPMHUYECKHE pEeaKIMH, Tem1oBoi 3ddekr peakuuu, sapo aToma,
AJIEKTPOHHBIN CJIOW aToMa, aTOMHas OopOuTalb, pajlyCc aToMma, XUMUYECKas CBS3b, MOJSPHAS U
HENOJISIPHAs KOBAJIEHTHAsI CBSI3b, MOHHAs CBA3b, MOH, KaTMOH, aHWOH, pacTBOp, MaccoBas J0JIs
BelecTBa (IIPOIEHTHAS] KOHIICHTPAIIHsI) B paCTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWUYECKUX MOHATHI U MPUMEHSTh 3TU MOHATUS IPU
OIMCaHMUHU BEIIECTB U UX MPEBpAIlCHUH;
UCIIOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJIEHHS (OpMYJ BEIIECTB U ypaBHEHUI
XUMHUYECKUX pEaKILnil;
OIIPENeNIATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTENEHb OKHUCIECHUS
AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPUHAAJICKHOCTh BEIIECTB K OINpEeAeIEHHOMY Kiaccy
coeMHeHu 1o ¢popMyrnaM, BUJ XUMUYECKOM CBsA3M (KOBaJIECHTHAs U MOHHAs1) B HEOPraHMUYECKUX
COEIMHEHUSX;
packpbiBaTh cMblca Ilepuonnueckoro 3akona J[. Y. MenneneeBa: 1eMOHCTpUPOBATh TOHUMAaHHE
NEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB OT HX IIOJIOXKCHHUS B
[Teproanueckoil cucTeme, 3aKOHOB COXPAHEHHUS MACChl BELIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO y4€HHUs, 3aKoHa ABOrajpo;
ONUCHIBATh W XapakTepus3oBaTh TaOnuuHyio (opmy Ilepuoanyeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB: pa3jMyaTh MOHATHUS «TJIaBHas noarpynna (A-rpynmna)» u «mobounas noarpynmna (b-
rpynmna)», Majible U OOJbIlINEe MEPUOJIbl, COOTHOCUTh 0003HAUEHUS, KOTOPbIE UMEIOTCS B TaOIHIIe
«Ilepnomuueckas cucremMa xumudeckux odsyemeHToB JI. M. MenzaeneeBa» ¢ 4YHUCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, ooOuiee
YKCJIO AIEKTPOHOB U PACIPEAEIIEHUE UX 110 AIEKTPOHHBIM CIIOSIM);
KJIacCU(UIMPOBATE XMMUYECKHE IJIEMEHThl, HEOPraHUUYECKHE BELIECTBA, XMMUYECKHE PEeaKIHUU
(10 YKCTy M COCTaBYy Y4acTBYIOUIMX B PEAKIMH BEIIECTB, IO TEINIOBOMY (D (DEKTY);
XapaKTepu30BaTh (OMHCHIBATh) OOLIME XMMHUYECKHE CBOWCTBA BELIECTB pa3lIMYHBIX KJIAcCOB,
HOATBEPIK/J1asi ONMCAHUE IIPUMEPaMH MOJIEKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOLIMX XUMHUECKUX
peakuui;
IIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX Ka4ECTBEHHOI'O COCTAaBa, BO3MOYKHOCTHU
MPOTEKAaHUsI XMMUYECKUX MPEBPAILEHUI B PA3JINYHBIX YCIOBUSX;
BBIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO [OJIIO
XMMHYECKOr0 3JIeMEHTa MO (opMyse COEIUHEHHs, MACCOBYIO JIOJIIO BEIIEeCTBA B PACTBOpE,
IIPOBOJUTD PACUYETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;
IIPUMEHSATH OCHOBHBIE OIEPALlUU MBICIUTEIBHON NEATENbHOCTU — AHAIU3 U CHUHTE3, CPABHEHUE,
000011eHIe, CUCTEMATH3AIINIO, KJIacCU(DUKAIINIO, BBISIBIICHUE TPUUNHHO--CJICICTBEHHBIX CBSI3EH —
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JUIST M3Y4YEHUs] CBOWCTB BEHIECTB M XUMHUYECKUX pEAKIMi, €CTECTBEHHO-HAyYHbIE METObI
MIO3HaHUs — HAOJII0ICHHUE, U3MEPEHHUE, MOAETUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIH);
CJIeZIOBaTh IMpaBUJIaM MOJIb30BAaHUA XMMHYECKOM Mocynod M 1abopaTOpHbIM 00OpyIOBaHHEM, a
TaK)Ke MpaBuiiaM oOpallleHusl ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMHU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO IOJYYEHUIO M COOMpPAaHUIO Ta3000pa3HBIX BEIIECTB
(Bomopozila M KHCIOpOJa), MPHUTOTOBJICHHIO PAaCTBOPOB C OMpPEACNEHHOW MaccOBOM JoJei
pacTBOPEHHOIO0 BEIIECTBA, IUIAHUPOBATh M IPOBOAUTH XHMMUYECKUE OSKCIEPUMEHTHI IIO
pacro3HaBaHHUIO PAaCTBOPOB MIeJIo4ed U KHUCIOT C [OMOIIbIO HHAMKATOPOB (JaKMyc,
¢denondranenH, METHIIOPAHX U IPYTHE).

K xoHiy oOyueHus B 9 kiacce mpeaMeTHbIE pe3ylbTaTbl Ha 0Aa30BOM YPOBHE JOJIKHBI
OTpa)kaTh c()OPMUPOBAHHOCTH Yy 00YUaAIOLIUXCS YMEHUM:
PacKpbIBaThb CMBICI OCHOBHBIX XMMMUYECKHUX INOHATHNA: XMMHYECKUHM 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHUOH, AaHWOH, IIPOCTO€  BEUIECTBO,  CJIOKHOE  BEUIECTBO,  BAJIECHTHOCT,
AJIEKTPOOTPULIATENIBHOCTD, CTENEHb OKUCIIEHUS, XUMHYECKas peakius, XUMHUYECKass CBs3b,
TErIoBOi 3(peKT peakiuu, Moib, MOJSAPHBIA 00BEM, PACTBOpP, DIEKTPOIUTHI, HEITEKTPOIUTHI,
DJIEKTPOJIMTUYECKAST UCCOIMAIMS, PEAaKIUd HOHHOTO OOMEHA, KaTalnu3aTrop, XHWMHYECKOE
paBHOBecHe, 0OpaTUMbIe U HEOOpATUMBIEC PEaKIIUU, OKUCIUTEILHO-BOCCTAHOBUTENIBHBIE PEAKIIUH,
OKHCJIMTENb, BOCCTAaHOBHTENb, OKHCJICHHWE M BOCCTAHOBJICHHE, AUIOTPONUS, aM(OTEPHOCTH,
XUMHYECKasi CBs3b (KOBAJICHTHAs, HWOHHAsA, METAJUIMUECKas), KpHUCTAJUIMYecKas pemeTka,
KOppO3Msl METaJUIOB, CIUIaBbl, CKOPOCTh XMMMYECKOH peaklMH, NpPEIesbHO JI0MycTUMas
koHueHtpanus [1/IK Bemectna;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN U MPUMEHSATH 3TU NOHATHUS IPU
OINHMCAaHUU BEIIECTB U UX NPEBPAILEHUM;
UCMOJIb30BaTh XMMUYECKYIO CHMBOJMKY JUIS COCTaBJIECHUS (OPMYJ BELIECTB U YpaBHEHHIt
XUMHYECKUX PEaKIIMil;
OINpENENATh BAJCHTHOCTh W CTENEHb OKHUCIEHUS XUMHUYECKMX DJJIEMEHTOB B COCIUHEHUSX
pPa3IMYHOrO0 COCTaBa, IMPUHAUICKHOCTh BEIIECTB K OINPEICIEHHOMY KJIAcCy COEOUHEHUW 10
dopmynaMm, BUJ XMMUUYECKON CBSA3M (KOBAJIEHTHAs, NOHHAs, METANINYECKasi) B HEOPraHMYECKUX
COCMHEHUSX, 3apsj HMOHA MO XUMHUYECKOW (opmyre, Xxapakrep cpelbl B BOJHBIX pacTBOpax
HEOPTaHWYECKUX COEMHEHUMN, TUIl KPUCTAINTINYECKON PEIIETKH KOHKPETHOIO BEIIECTBA;
packpbiBaTh cMbIci Ilepuonnueckoro 3akoHa JI. M. MeHneneeBa M JEMOHCTPUPOBATH €T0
MOHMMaHUeE: OIHKChIBaTh W XapakTepu3oBaTh TabiuuyHyio ¢Gopmy Ilepuonnyeckoil cucTembl
XMUMUYECKHUX 3JIEMEHTOB: pasinuaTh MOHATHUSA «TJaBHas moxarpymmna (A-rpynma)» u «mo0o4yHas
noarpynna (b-rpynmna)», manble u OoNbLIME MEPUOIBI, COOTHOCUTH O0O3HAYEHHUS, KOTOpHIE
UMEIOTCS B NEPUOIUYECKON Tabnuie, ¢ YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB
XUMHYECKHUX AJIEMEHTOB (COCTaB M 3apsll spa, o0IIee YUCIIO 3JIEKTPOHOB U paclpeiesieHHe UX 0
AJIEKTPOHHBIM CJI0SIM), OOBSACHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB U
UX COEIMHEHUHN B Ipelenax MajblX MEPUOJIOB M TJIABHBIX IOATPYII C Y4ETOM CTPOEHHUS HX
aTOMOB;
KJIacCU(UIIMPOBATE XMMUYECKHE AJIEMEHTHl, HEOPraHMYECKHE BEIIECTBA, XMMUYECKHE PEaKIINU
(10 4KCy U COCTaBY yYacCTBYIOIIMX B PEAKI[MU BEIIECTB, MO TEIIOBOMY (D deKTy, 10 U3MEHEHUIO
CTENEHEW OKUCIICHNUSI XUMUUECKUX 3JIEMEHTOB);
XapakTepu30BaTh (OMMUCHIBaTh) OOIMIME M crenu(puyeckue XUMHUYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BELIECTB, MOATBEPKJasi ONMUCAHUE MPUMEpPaMU MOJIEKYJISPHBIX U MOHHBIX YpaBHEHHI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUI;
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COCTaBJIATh YPABHEHUS DJIEKTPOIUTUUYECKON JUCCOLMAIIMM KUCIIOT, IeIo4Yel U comneil, moaHble U
COKpaI€HHbIE ypaBHEHHS PEAKIMii MOHHOTO OOMEHA, YPaBHEHHS PEAKIHid, ITOITBEPKITAIOIIINX
CYIIECTBOBaHHME T€HETHUYECKON CBSI3U MEXIY BEIIECTBAMU PA3TUUHBIX KJIACCOB;

PACKpBIBATh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEICTBOM COCTABJICHUS
AJIEKTPOHHOI0 OajlaHca dTUX PEAKIUH;

IPOTHO3MPOBATH CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3SMOXKHOCTU MPOTEKAHUS
XUMHYECKHX TPEBPAICHAN B Pa3IMUHBIX YCIOBHSIX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJISIDHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHYECKOTO 3JIeMEeHTa MO (OpMyJie COEAWHEHHS, MAacCOBYIO JIOJNIO BEIECTBA B PACTBOPE,
MPOBOJUTH PACUYETHI 110 YPaBHEHUIO XUMHUYECKON PEaKIny;

coOuoaTh MpaBuiia MOJb30BAHUS XMMHYECKOM MOCYHO0H M J1abOpaTOPHBIM O0OpYAOBAaHMEM, a
TaKKe TpaBuiIa OOpaIICHUsI C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMU TIO BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB 110 IOJIYYEHUI0 M COOMpPAHHIO Tra3000pa3HbIX BEIIECTB
(aMmMmMaKa M yrieKuciioro rasa);

NPOBOJUTH  PEAKIWH, MOATBEP)KIAIOIINE KAUYECTBEHHBIM COCTaB  pa3IMYHBIX  BEIIECTB:
pacno3HaBaTh ONBITHBIM IYTEM XJIOpWUA-, OpoMHI-, MOAMI-, KapOoHat-, ¢ocdar-, cuimkar-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS U MOHBI N3YUYE€HHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PACTBOpAX HEOPraHUUECKUX BELIECTB;

NPUMEHATh OCHOBHBIE ONEPAINU MBICIUTEIBHOW NEATEIBHOCTH — aHAIN3 M CHHTE3, CPAaBHEHHE,
0000I1IeHNe, CUCTEMAaTH3AIMI0, BBISIBICHUE MPUUYMHHO-CIEACTBEHHBIX CBS3eH — U U3YyUEHUS
CBOIMCTB BEIIECTB M XHMHYECKHX pEaKIHH, €CTECTBEHHO-HAy4YHBIC METOABI TIO3HAHUS —
HaOJIr0/IeHNe, U3MEPEHUE, MOJISIIMPOBAHUE, SIKCIIEPUMEHT (peasIbHBI U MBICIICHHBIH ).

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosaunvecTBo 4acoB DJIeKTPOHHbIE
Ne | HawmmenoBanme
/ 316510 o (undposbie)
n J1€JI0B U TeM
P Beero KonTtponsnsie IIpakTHyeckne 00pa3oBaTebHbIE
n NporpaMmal padoThI padoTel
pecypcbl
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Pasznen 1. HepBOHa'laJILHLIe XUMHNYECCKHUEC ITOHATHUSHA

XUMHS — BayKHas

0071aCcTh Bbubnunorexka [JOK
11 €CTECTBO3HAHMS U 6 2 https://m.edsoo.ru/7{
MPAKTUYECKON 41837c
IEeITEILHOCTH YeJIOBEKA
Bemectsa it bubmuoreka [JOK
1.2 18 1 https://m.edsoo.ru/7f
XUMUYECKHE PEAKIIUH 41837¢
Wroro no pazneny 24

Pazgen 2. BaskHeiimme npeacraBuTe

HEOPraHnveCKuX BEUICCTB

Bosayx. Kiciopos bu6nunoreka [JOK
2.1 - - 5 POA 6 1 https://m.edsoo.ru/7f
OHSATHE 00 OKCHIaX 41837¢
bu6numoreka [JOK
B I
2.2 OAOPOILLTOMITHE © 7 1 https://m.edsoo.ru/7f
KHCIIOTaX M COJISIX 41837¢
Bona. PactBopsi. bubmuoreka [JOK
2.3 [TonsTre 006 5 1 1 https://m.edsoo.ru/7f
OCHOBAHMUSIX 41837c
OCHOBHBIC KIIACCHI Bubnuorexa [JOK
24 HEOPraHUYCCKUX 11 1 1 https://m.edsoo.ru/7f
COCTMHECHNH 41837c
Wroro mo pazneny 29

Paznen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucrema xumudeckux 3j1ementon /1. U.

MenneneeBa. CTpoeHne aToMOB. XUMHYeCKasi CBsi3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaKiuu

[Teproguueckuii 3aKoH
u [lepuognueckas
CHCTEMa XMMHYECKHUX

bubmuoreka [JOK

3.1 5 u 7 https://m.edsoo.ru/7f
memenToB /1. U. 41837¢
MeHniene-eRa.
Crpoenne atoma
XHUMUYECKas CBSI3b.
bu6nmoreka [JOK
OKHCIUTEIBHO-
3.2 7 1 https://m.edsoo.ru/7f
BOCCTAHOBHUTECIIBHBIC 41837¢
peaxiuu S
bubnuoreka [JOK
Wroro no pazneny 14 https://m.edsoo.ru/7f
41837c
PeszepBHOE Bpems 1 bubnmnoreka [IOK
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https://m.edsoo.ru/7f
41837c
OBIIEE KOJIMYECTBO 68 4 5
YACOB I10 [TIPOTPAMME
9 KIIACC
KonuyectBo yacos DJIEeKTPOHHBIE
Ne HaumenoBanue
(undposbie)
n/ | PpasiesioB U TeM Bcer | KouTtpoibh IMpakTH4yeck
o0pa3oBaTesibHbIE
I nporpaMmMabl 0 ble padoThI ue padboTbl
pecypcsl
Paszgea 1. BemmecTBo 1 XUMH4YecKHe peaKkuu
[ToBTOpEHME N
yriryonenue bubmmoreka [JOK
11 3HAHUN OCHOBHBIX 5 1 https://m.edsoo.ru/7f4la
paszienos Kypca 8 636
KJjlacca
OcHOBHBIC
3aKOHOMEPHOCTH bubmorera [OK
1.2 P 4 https://m.edsoo.ru/7f41a
XUMHUYECKUX
o 636
peaxiuit
DIEeKTPOIUTUYECK
ast IMCCoInaIus. bubnuoreka IJOK
1.3 XHUMHYECKUE 10 1 1 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBopax
Hroro no pazneny 19
Pa3znen 2. HemeTa/liIbI M X cOeTHHEHHS
OO6mmas
XapaKTEPUCTHKA
Bbubnuorexa [JOK
XUMHYECKUAX
2.1 5 1 https://m.edsoo.ru/7f41a
anemeHToB VIIA-
636
TPYIIIIHL.
T"anmorensl
OOmas
XapaKkTepUCTHUKA bubmmoreka IIOK
2.2 XUMHYECKUX 6 https://m.edsoo.ru/7f41a
3neMeHToB VIA- 636
rpynnsl. Cepa u
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€€ CoeIMHEHNA

2.3

Obmas
XapaKkTepUCTUKa
XUMHYECKUX
31eMeHToB VA-
rpynmsl. A3oT,
dhocdop u ux
COCIMHEHUS

bubnuoreka [JOK
https://m.edsoo.ru/7f41a
636

2.4

Ob6mas
XapaKTEPUCTHKA
XUMHYECKUX
snemenToB IVA-
TPYIIBL. YTJIEpos
Y KPEMHUU U UX
COEIMHEHUS

bubnuoreka [JOK
https://m.edsoo.ru/7f41a
636

Uroro no pazaeny

26

Pa3gen 3. MeTaJJIbI M X COCIUHEHU ST

OOmue cBoicTBa bubmmorexa LIOK

3.1 4 https://m.edsoo.ru/7f41a
METAILIOB

636

Baxwuetimue bubnuoreka IJOK

3.2 METaJIbI U UX 16 https://m.edsoo.ru/7f41a
COCIUHEHUS 636

Wroro mo pazneny 20

Paznen 4. XumMus u okpy»kamomas cpeaa

Berecta u bu6mmoreka [JOK
4.1 MaTepuaisl B 3 https://m.edsoo.ru/7f41a
JKU3HU YEII0BEKA 636
Wroro no pazneny 3
bu6mmoreka [JOK
PesepBHOE Bpems 0 https://m.edsoo.ru/7f41a
636
OBIIEE
KOJIMYECTBO 68
YACOB I10
I[TPOTPAMME
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YYEBHO-METO/JINYECKOE OBECIMEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JUISI VYYUEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB WU.I"., Cnagkos C.A.,
AxnmonepHoe obiectBo «M3aarensctBo «lIpocBenienne»
» Xumus, 9 knace/ I'abpuensa O.C., Octpoymos WU.I"., Cnaakos C.A.,
AxrmonepHoe obmiectBo «M3aarenscTBo «IIpocBerienre»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1. Metoauueckoe nocobue. 8 kiacc (aBropsl O. C. I'abpuensin, U. I'. Octpoymos,
C. A. Cnanko).

2. [Iporpamma Kypca Xumuu Juit 7—9 Ki1accoB 00111e00pa30BaTENbHBIX
yupexaennit (aBropsl O. C. ['ab-puensn, U. I'. Octpoymos, C. A. Ciankos).

3. [IpoBepounbie u KOHTPOJILHBIE pa0boTHI. 8 Kiace (aBTopsl O. C. I'abpuensy, U.
B. Tpury6uaxk).

4. Xumus B TecTax, 3aj1ayax u ynpaxnenusx. 8 kiacc (aBropst O. C. ['abpuensH,
. B. TpuryOuak).

5. Meronuueckoe nocodue. 9 kiacc (aBropsl O. C. I'abpuensn, U.I'. Octpoymos,
C. A. Cnankos).

6. [Iporpamma xypca xumuu uist 7—9 kiaccoB o011eo0pa3oBaTenbHbBIX
yupexaenuit (aBtopsl O. C. I'a6-puesnsn, U. I'. Octpoymos, C. A. Cinaakos).

7. [IpoBepounbie U KOHTPOJbHBIE paboThl. 9 Kace (aBTopsl O. C. ['abpuensu, U.
B. Tpury6uax).

8. XumMus B TeCTax, 3aj1auax u ynpaxHeHusax. 9 knacc (apropel O.C. 'abpuenss,
. B. TpuryOuax).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPChBI CETHU
HUHTEPHET

1. http://www.alhimik.ru. TIpeacraBiens cieayromiye pyoOpUKn: COBETHI
aOUTYpUEHTY, YUUTENI0 XUMHUHU, CIIPABOYHUK (OUEHb OOJIbIIas MOJ00pKa TabIUIl U
CIPAaBOYHBIX MAaTEPUAIIOB), BeCEliasi XUMUS, HOBOCTH, OJIMMIINA/IBI, KYHCTKaMepa
(Macca MHTEPECHBIX HCTOPUYECKUX CBEICHUN).

2. http://mww.hij.ru. XKXypran « Xumust v KH3Hb» TOHATHO U 3aHUMATEIIEHO
pacckas3biBaeT 000 BCEM MH-TEPECHOM, YTO MPOUCXONT B HAYKE M B MUPE, B
KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html. DnexTponHsIit )KypHaT « XUMHUKH U
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XMMHSD, B KOTOPOM MPEICTaBICHO MHOKECTBO OIMBITOB 10 XHUMHUH, 3aHUMATEIIbHOM
UH(POPMALINH, TO3BOJIAIONICH YBIICYh YICHUKOB SKCIIEPUMEHTAIBHOM YacThIO
npeaMera.

4. http://c-books.narod.ru. BceBo3amoskHas TuTepaTypa 1o XUMHUH.

5. http://www.prosv.ru/. TTocoOus ajis ydaniuxcs, B TOM YHCIIC U IS IIOATOTOBKH
k utoroBoit arrectanuu (OI'D u EI'D), MmeToauueckue mocoous AJisi yuuTeseH,
HAYYHO-TIONYJIsIpHAs TuTepaTypa o xumuu. 6. http://1september.ru/. Xypran s
yuuTeNe U He TOJbKO. Bosibilioe KoMn4ecTBO paboT YUEHHUKOB, B TOM YHCIIC U
UCCIIEI0BATEIBCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOJIBHBIHN MOPTA
CO CCBUIKaMH Ha 00pa30-BaTe/IbHbIE CANTHI 10 XUMHH.

8. www.periodictable.ru. Coopuuk cTareit 0 XUMUYECKHX 3JICMEHTaX,
WUTFOCTPUPOBAHHBINA YKCIIEPUMEHTOM.

JOKYMEHT MOZAMCAH 3MEKTPOHHOM MOATNMUCHIO 21
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