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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma o XMMuU Ha YpOBHE OCHOBHOTO OOIIIEro 00pa3oBaHUs COCTABJICHA Ha
OCHOBE TpeOOBaHMI K pe3ysibTaTaM OCBOCHUS OCHOBHOW 00pa30oBaTEIbHON MPOrPaMMBbI
OCHOBHOTO 00111er0 o0pa3oBanus, npeacraBieHHbXx B DI'OC 00O, a Takxke Ha OCHOBE
dbenepanpHOil pabodeil mporpaMMbl BOCIIUTAHUS U C Y4ETOM KOHIICTIIIMK TIPETIOAaBaHus
yueOHOro mpeamera «XuMus» B o0Opa3oBaTelbHBIX opraHu3anusx Poccuiickoi
denepanuu.

[Tporpamma o xumMuu Ja€T MPEICTABIECHUE O LETSX, 00IIeH cTpaTeruu 00 ydeHus,
BOCIIUTAHMS W  Pa3BUTUA  OOYYAIOIIUXCA CpPEICTBaMU  y4eOHOro TMpeamera,
YCTaHABIMBACT  00s3aTeIbHOE  MPEIMETHOE  COJAEp)KaHWe,  IpelycMaTpUBacT
pacnpeesieHUe ero Mo KjaccaMm U CTPYKTYPUPOBAHUE MO pa3zesiaM U TeMaM MPOrpaMMbl
N0 XWMHUH, ONpElesieT KOJUYECTBEHHbIE M KAYeCTBEHHBIE XapPaKTEPUCTUKU
COJIEpKaHUs, PEKOMEHAYEMYIO TIOCJIEIOBATEIbHOCTh HM3YYEHUS] XUMHUU C Y4ETOM
MEXIPEIMETHBIX ¥ BHYTPUIIPEIMETHBIX CBSI3€W, JIOTUKM Y4eOHOro Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH O00YyJaronuxcs, ONpeAeisieT BO3MOXHOCTH TpeaMeTa s
peanu3anuu  TpeOOBaHWI K pe3yabTaTaM OCBOEHUS OCHOBHOW 00pa3oBaTebHOU
IporpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TPeOOBaHMM K
pe3yibTaTaM 00y4eHHUs XUMUM Ha YPOBHE IIeJICi U3yUeHUS PEeIMETa U OCHOBHBIX BUJIOB
y4eOHO-TIO3HABATEILHON JIEATEIbHOCTH OOYYaromerocss IO OCBOCHHUIO y4eOHOTO
COJIepKaHUS.

3HaHWE XUMHH CIY)KUT OCHOBOM Il  (OPMHUpPOBAHUS MHPOBO33PEHUS
00y4JaroIIerocsi, ero MPeICTaBICHU 0 MAaTePUATIbHOM €AMHCTBE MHUPA, BAXKHYIO POJIb
UrparoT GopMHUpYyEeMble XUMHUEH TIPEACTaBICHUS O B3aUMOIIPEBPAIIICHUSIX YHEPTUH U 00
HBOJIIOIMY BENIECTB B MPUPOE, O MYyTAX PEHICHUs TI00ATBHBIX MPOOJIeM YCTONYMBOTO
pa3BUTHSI YEJIOBEYECTBA — CHIPbEBOM, DHEPreTHUUECKOW, MUILEBOM MU IKOJIOTHYECKON
0€30MmacHOCTH, TPOOJIEM 3IPABOOXPAHEHUH.

N3ydyenune xumun:

CIOCOOCTBYET peajiu3allid BO3MOXKHOCTEH i caMopa3BUTHS UM (HOPMUPOBAHUS
KYJbTYpPbI TUYHOCTH, €€ 001Iel U PYHKIIMOHAILHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHUE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEN
OoOydJarolmuxcs,  HABBIKOB  HMX  CAaMOCTOSITEJIbHOM  yd4eOHOM  JesATEIhHOCTH,
OKCIIEPUMEHTAIBHBIX U HMCCIENOBATEIbCKUX  YMEHUW, HEOOXOAMMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B TPO(HeCcCHOHATBHON JESITEIIbHOCTH;

3HAKOMUT €O CHenu(PUKON HAydyHOrO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJOCTHOrO B3IJIA/Ia Ha €IWHCTBO MPUPOALI M YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATaroM B POPMUPOBAHUM €CTECTBEHHO--HAYYHON IPaMOTHOCTU O0yUYarOIIUXCS;

crocoOCcTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHONICHHWS K €CTECTBEHHO-
-HAYyYHBIM 3HAHUSIM, K TPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
oOpa3zoBaHue 00YyJarOIIUXCS.



JlaHHble HampaBieHUsT B OOyYEHUM XUMHUHU OOECHEUMBAIOTCA CHEIUPUKOMI
cofiepKaHusl y4eOHOr o IpeaMeTa, KOTOPbIi SBJsIeTCs MeJarornuecky aJanTUPOBaHHBIM
OTpakeHHEM 0a30BOM HAYKH XMMUHU Ha ONPEAEIEHHOM 3Tarle €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOILIEro OOpa3oBaHMsSI OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHCS CHUCTEMBbl TMEpBOHAYAIbHBIX MOHATUH XUMHUH, OCHOB
HEOPraHWYECKOM XUMHUM U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX ITOHATHW OpraHU4YeCKOU
XUMUMU.

CtpykTypa coAepkaHusi MpOorpaMMbl MO XUMHH C(HOpPMHUpPOBAHA HA OCHOBE
CUCTEMHOI0 noaxozaa kK e€ nzyueHuro. CouepkaHue CKIaIbIBAETCS U3 CUCTEMbI IIOHATHIA
O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE M CUCTEMBI MOHATUN O XUMUYECKOH peakiuu. O6e
OTU CHCTEMBI CTPYKTYPHO OPraHM30BaHBI 110 NMPUHILMILY ITOCIEA0BATEIBHOIO PA3BUTHS
3HAHUM HAa OCHOBE TEOPETUYECKUX IIPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOI'O YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoanueckoro 3akona /[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMMUHU;

— Y4EHHMS O CTPOCHUHU aTOMa U XUMHUYECKOM CBS3U;

— IPEJCTaBICHUN 00 3IEKTPOIUTUUECKON TUCCOMALIMN BELECTB B PACTBOPAX.

Teopernueckue 3HaHUS pACCMATPUBAIOTCSI HA OCHOBE SMIIMPUYECKH ITOTYYECHHBIX U
OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO YPOBHS K IPYromy,
BBINIONHASA (PYHKIMU OOBACHEHHS M TNPOTHO3UPOBAHUS CBOMCTB, CTPOCHUA H
BO3MOYKHOCTEW MPAKTUYECKOr0 IPUMEHEHHUS U NIOJIYYEHUS U3Y4aeMBbIX BEILIECTB.

OcBoenue nporpaMmbl IO XMMUU CIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMHYECKON COCTABIIAIOIIEN HAYYHOW KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM IIPUPOBI,
LIEHHOCTHOI'O OTHOLLIEHUS K HAYYHOMY 3HAHUIO U METOZaM ITI0O3HaHMs B HayKe. M3ydenue
XUMUU MPOUCXOUT C MIPUBJICUCHUEM 3HAHUI U3 paHee U3YYEHHBIX YUEOHbIX TPEAMETOB:
«Okpyxatouuii Mup», «buonorus. 5—7 kimacce» U «Pusnka. 7 Kinace».

[Ipu u3ydeHHH XUMUU TPOUCXOIUT (POPMHUPOBAHUE 3HAHUI OCHOB XMMHUYECKOU
HayKM Kak o0O0JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTHUUECKON JesATEIbHOCTU
YeJlnoBEeKa M Kak OJHOrO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYpbl. 3ajada y4eOHOro
npeaMeTa COCTOMT B (DOPMHUPOBAHMM CUCTEMBl XMMHUYECKUX 3HAHMM — Ba)KHEHIINX
(dakToB, MOHATHUN, 3aKOHOB M TEOPETHUECKHUX IOJIOKEHUH, IOCTYMHBIX 0000I1IeHUI
MHUPOBO33PEHYECKOI0 XapaKTepa, sI3bIka HAYKH, B NMPUOOLIEHUH K HAyYHBIM METOJlaM
NO3HAHMSI IPU U3YUEHHUH BEIIECTB U XUMUYECKUX peakui, B (OpPMHUPOBAHUH U Pa3BUTUU
MO3HABATEIbHBIX YMEHUW M HMX NPUMEHEHUU B y4e€OHO-IIO3HABAaTEIbHOW M Yy4eOHO-
UCCIIEZIOBATENbCKOM JEATEIIbHOCTH, OCBOEGHUM MpaBUil OE€30MacHOro OOpalieHUs ¢
BEILIECTBAMU B MIOBCETHEBHOM KU3HHU.

[Ipn m3ydeHnn XMMHHM Ha YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs BaKHOE
3HaY€HUE MPUOOPENU TaKue LIeH, KaK:



— (QopMmupoBaHHE HHTEUIEKTYaIbHO PpAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHHUYECTBY, CAMOCTOSTEIFHOMY TPUHATHIO PpEIICHUH,
CIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIONIMMCS YCIOBUSM >KU3HU;

— HaIpaBJICHHOCTh 00YYEHUsI HAa CHUCTEMAaTUYECKOE MPUOOIIEHUE O0YUaroIMXCs K
CaMOCTOSITETIHOW TIO3HABATENLHOM JEATENFHOCTH, HAYYHBIM METOJaM IIO3HAHUS,
GhopMUPYIOIIMM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreyeHue YyCJIOBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO OO0 Yy4YarOIUMUCS
OTBITa Pa3HOOOPa3HOMN JEATEeIHLHOCTH, TTO3HAHUS U CAMOIIO3HAHMS, KITFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETCHIINH ), UMEIOIIINX YHUBEPCATHHOE 3HAUCHHE JIJIS PA3IMYHBIX BHJIOB
NEesTeTbHOCTH;

— (opmupoBanue o6mel (yHKIIMOHATLHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH,
B TOM YHCJIE YMEHUI OOBSICHATH U OIICHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUPA, UCTIONB3YS
3HaHMUSI U ONBIT, MOJYYEHHBbIE NMPU U3YUYEHUH XUMUHU, NPUMEHATh UX MPU PELICHUU
po0JieM B TOBCETHEBHOW KU3HU U TPYJOBOU JACSITEILHOCTH;

— ¢opmupoBaHuEe y OOYJArONIMXCS TYMAHUCTHYECKUX OTHOIICHHWM, TTOHUMAaHUS
[EHHOCTH XHMHUYECKUX 3HAHUM JUIsi BBIPAOOTKH DSKOJOTUYECKH I€IeCO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM JESITEILHOCTH B IEISIX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpYKarolllel MPUPOTHON CPEBI;

— pa3BUTHUE MOTHUBAIMM K OOYYEHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHHUIO Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTU K
OCO3HAaHHOMY BBIOOPY TPOQUIIS U HAMIPABICHHOCTU JTaIbHEUIIIET0 00y4eHUs.

OO0miee 4ncao 4acoB, OTBEACHHBIX U W3YYCHHs] XUMUU Ha YPOBHE OCHOBHOT'O
o0riero odpa3zoBanus, coctaBisieT 136 yacos: B 8 kitacce — 68 yacoB (2 4aca B HEJIENIO),
B 9 kitacce — 68 yacoB (2 yaca B HEJENIO).



COJEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHBIE XUMHYECKHE TOHATHSA

[Ipenmer xumun. Posib XuMuM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BelecTBa. GU3NUECKUE CBOMCTBA BENIECTB. ATperaTHoe COCTOsSIHME BellecTB. [loHsTHe
O MeToJax Mo3HaHus B XuUMHUHU. YucTbie BemecTBa U cMecu. CrocoObl pa3ieneHus
cMecel.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 31eMEHThI. CUMBOJIbI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuuaeckas ¢Gopmyna. BajleHTHOCTP aTOMOB XUMUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocHTeNbHas aroMHas wmacca. OTHocUTeNnbHas
MOJIEKYyJIsipHasi Macca. MaccoBasi 107151 XMMHUYECKOTr0 3JIEMEHTA B COETMHEHU U.

KommuecTBo BemectBa. Moiib. MossipHas macca. B3auMoCBsI3b KOJTMYECTBA, MACChI
U 4YHuCIa CTPYKTYPHBIX €IHWHMI] BemiecTBa. Pacu€rel mo ¢dopMynamM XUMUYECKUX
COCIMHECHUMU.

OuU3NYECKHE U XUMUYECKUE ABICHUS. XUMHUUECKas peakus U €€ MpU3HaKku. 3aKOH
COXPaHEHHsSI Macchl BellecTB. XuMU4yeckue ypaBHeHus. Kiaccudukanus XuMUYECKUX
peakiuil (COeUHEHUs, Pa3IoKEHUs, 3aMeIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM TMOCYJOHM, MpaBWJIaMu padOThl B JIA0OpaTOpUU U
npuémMamMu oOpaieHus ¢ JabopaTOPHBIM O0OpYIOBaHUEM, HW3YYEHHUE U ONHCAHUE
(U3UYECKUX CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIICCTB, HAOIIOJeHUE (PU3NUESCKUX
(TutaByieHME BOCKA, TastTHUE JIbJa, PACTUPAHKE caxapa B CTYIKE, KUTICHUE U KOHJICHCAIUs
BOAbI) W XUMHUYECKUX (TOpPEHHUE CBEUYM, MPOKAIMBAHUE MEIHOM IPOBOJIOKH,
B3aMMOJICHCTBUE MeJia C KHUCJIOTOM) SIBJIEHUH, HAONI0OJEHWE W ONHMCAHHME IMPU3HAKOB
NPOTEKAHUSI XMUMHUYECKUX pPEakUuid (pasjoKeHHE caxapa, B3auMOJEHCTBHE CEPHOMU
KHCJIOTBI C XJIOpUJIOM Oapusi, pasioxkeHue ruapokcuaa meau () mpu HarpeBanuu,
B3auMMOJIeHCTBHE Kere3a ¢ pacTBopoM coiu meau (1), uzyuenue cnocoOoB pazaeacHus
CMecCeil: C TIOMOIIbI0 MarHuTa, QUIHTPOBAHWE, BBIMAPUBAHKE, JUCTHILISAIINS,
xpomarorpadusi, MPOBEJACHUE OYUCTKUA TOBAPEHHON COJM, HAOMIOACHUE U OIMHCAHHE
pE3yJIbTAaTOB IPOBEACHUS OIbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHS MAacChl,
CO3aHuE MOJENEN MOJIEKYI (IIapOCTEPKHEBBIX).

BaxHelne npeacTraBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech ra3zos. Cocras Bo3ayxa. Kucmopo — 35ieMeHT 1 TpoCTOE BEIIECTBO.
Haxoxaenue kuciopona B mpHupoje, Pu3ndeckue U XMMHUUECKHE CBOMCTBA (peakiuu
ropenus). Oxcunel. [Ipumenenue xkucimopona. CrnocoObl TOJYy4eHHUsST KHCIOpPOJa B
nabopatopu W MPOMBIIUICHHOCTH. KpyroBopor kuciopoma B mpupoge. O30H —
ATIOTPOITHAST MOTU(DHUKAIIHS KUCIOPOIA.



TemnoBoil 3P eKkT XuMHUYECKON peakIuu, TEPMOXUMHUYECKUE YPABHEHUS, K30~ U
HAOTEPMUYECKHE PeaKUU. TOIIIMBO: yroib U METaH. 3arpsi3HEHNE BO3/1yXa, YCUIICHUE
NapHUKOBOT0 3P (eKTa, pa3pylIeHue 030HOBOr'O CIIOSI.

Bonopon — snmeMeHT u mpoctoe BemecTBo. HaxoxkaeHue Boaopona B IIPHUPOJE,
¢u3nueckrue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI MmoydyeHus. Kucnorsl u
COJIN.

MounspHblil 006EM Ta30B. Pacuérbl Mo XUMHUYECKUM ypaBHEHUSM.

dusnueckue cBorcTBa BOAbI. Bona kak pacrsopuresnb. PactBopsl. HackieHHsie u
HEHACBIILIEHHBIE PACTBOPBI. PacTBOPHUMOCTH BELIECTB B BOJE. MaccoBast 401 BEIIECTBA
B pacTBOpe. XUMUYECKUE CBOKMCTBA BOAbL. OCHOBaHMs. Poiib pacTBOpOB B MpUPOJIE U B
KU3HH yenoBeka. KpyroBopot BoJbl B IpUpoOJE. 3arpsi3HEHHE NPUPOIHBIX BoI. OxpaHa
Y OYKCTKA MPUPOJIHBIX BOJI.

Knaccudukanuss Heopranmuyeckux coenunenuit. Oxcunpl.  Kiaccudukanms
OKCHJIOB: coJieo0pa3yroiue (ocHOBHBIE, KHUCJIOTHBIE, am(pOTepHEIC) u
HeconeoOpasyromue. Homenknarypa okcuaoB. dusznyeckue U XUMHYECKUE CBOMCTBA
okcuzioB. [lonmyyenue okcuaoB.

OcHoBanus. Knaccugukanusi OCHOBaHUM: MIENTOYH U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiiarypa ocHoBaHui. @u3nyeckue UM XHUMHUYECKHME CBOMCTBA OCHOBAHMUM.
[TonydyeHnue OCHOBaHUIA.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa xkucior. dusnyueckue u
XUMHUYECKUE CBOMCTBA KUCIOT. Psn aktuBHOocTH MetaimioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknarypa coneil. ®u3nyeckue M XUMHUYECKHE CBOMCTBA COJIEH.
[Tonyuenue comnen.

I'eneTnueckas CBsSI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KAUE€CTBEHHOE ONPEAEIICHUE COJEP)KaHMUsI KHUCIOpPOJa B BO3JYXE, IOJIyYECHHE,
coOMpaHue, pacro3HaBaHME M H3YYCHHE CBOMCTB KHUCIOpOAa, HaOO/IeHUE
B3aUMOJECHCTBHS BEIIECTB C KHCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS M INPEKPALLICHUS
ropeHusi (mokapa), O3HaKOMJIEHHE C oOpasllaMH OKCHJIOB W OIMCAHWE WX CBOWCTB,
MoJIyueHHue, coOMpaHue, pacro3HaBaHUE W M3YYEHUE CBOMCTB BoOJOpoja (TOpEeHHeE),
B3auMozeiictBue Bojopoga ¢ okcuaom Menu ()  (Bo3MOxkHO wHCHONIB30BaHUE
BUJICOMATEpUAJIOB), HaOMIofeHne OoOpa3loB BEUIECTB KOJMYECTBOM 1  MOJb,
UCCIIEZIOBAHUE OCOOEHHOCTEN pacTBOPEHUS BELIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON MACCOBOW JTOJIEN paCTBOPEHHOTO BEILIECTBA,
B3aMMO/ICHCTBUE BOJIBI C METAJTIAaMU (HATpUEM U KaJbI[ueM ) (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIEAOBaHUE OOpPA3I0B HEOPraHUYECKUX BELIECTB PA3TUUYHBIX
KJIACCOB, HAOJIIOICHHE W3MEHEHMS] OKpPAacKd HHAMKATOPOB B pPAcCTBOPAX KHUCIOT U
uienoyen, nzydeHue Bzaumopaeiicteus okcuaa menu (ll) ¢ pactBopoM cepHoil KUCTOTHI,
KHCIIOT C MeTaUlaMH, peaklUuil HeWTpalu3alud, TMOJIydeHUE HEepaCTBOPUMBIX
OCHOBAaHH, BBITECHEHHWE OJHOrO0 METaJla APYTMM U3 pacTBOpa COJM, pELIEHHE



DKCHEPUMEHTAJBHBIX 3a7ad 1o TeMe «BaxkHelmue Kiaccbl HEOPraHUYECKHUX
COCIMHEHUI».

IHepuoanueckuii 3akoH 1 [lepuoauyeckasi cucreMa XMMHUYECKHX 3JieMeHTOB /I,
HN. MenaeseeBa. Crtpoenne aroMoB. XuMHYecKasi CBfA3b. OKHCIMTEIbHO-
BOCCTAHOBUTE/IbHbIC PEaKLINH

[lepBbie MOMBITKH KIaCCUPUKAUA XUMHUUECKUX dJeMeHTOB. [loHaTue o rpymmax
CXOJHBIX 3JIEMEHTOB (ILIETIOYHBIE U IIEJTOYHO3EMETbHBIE METAJUIbI, FAJIOT€HbI, THEPTHBIC
rasbl). JIEMEHTBI, KOTOpbIe 00pa3ytoT aMGOTEPHBIC OKCHUIBI U THAPOKCHIBI.

[Tepuoanueckuin 3akoH. [lepronnueckas cucrema XUMUYECKUX yemMeHToB [[. .
Menneneea. KopoTkonepuogHas u JuHHonepuogHas ¢opmbl Ileproandeckoit
cucreMbl xumudeckux anemeHToB . M. Menneneesa. [lepuons! u rpynnel. @usnyeckuin
CMBICJI IIOPSAAKOBOIO HOMEPA, HOMEPOB NIEPUOJIA U IPYIIILI IJIEMEHTA.

Ctpoenne atomoB. CoctaB aToMHbIX sjep. M3otombl. DnekTpoHbl. CTpoeHue
AIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKUX 3JIeMeHTOB llepuonnueckoi
cucteMbl J[. W. MengeneeBa. XapakTepuUCTHKAa XHMHYECKOTO BJEMEHTAa IO €ro
nonoxenuto B [lepuognueckon cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHWs paadyca aTrOMOB XHMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAIUTMYECKUX CBOMCTB IO TPYIIIAM U IEPUOJIAM.

3nauenue llepuognueckoro 3akoHa u llepmoamyeckorl CHCTEMBI XHUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTHS HayKH U IpakTuku. 1. V1. MenneneeB — yu€HbIil U rpaXkJaHVH.

Xumuueckass  cBsa3b. KoBajeHTHas  (MoysipHass M HEMOJSIpHAasg)  CBS3b.
DIEKTPOOTPULIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb okuciieHus. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipoiecchl
OKHUCJIEHUS U BOCCTaHOBJIEHUs. OKUCIUTEIN U BOCCTAHOBUTEINH.

Xumuueckuii IKCnepumenm:

U3y4eHHe O00pa3lloB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCUAA LMHKAa C pPacTBOpaMU KHUCIOT M IIEJNOYEH, IPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOMIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUM (ropeHue,
peaKuuu pa3aoKeHUs], COSAUHEHU).

Mescnpeomemmnule ceasu

Peanmzanusa MeXNOpeIMETHBIX CBA3€H IpU HM3YYEHUM XHUMUU B 8§ KIiacce
OCYILECTBIIIETCSI Yepe3 HCIOJIb30BaHUE KaK OOILIMX €CTECTBEHHO--HAYYHBIX MOHSITHH,
TaK U MOHATHH, SBISIOMINXCS CUCTEMHBIMH JJI OTJEJIbHBIX MPEAMETOB €CTECTBEHHO--
HAay4HOTO IUKIIA.

OO01re ecTeCTBEHHO--HaY4YHbIE IOHATHS: HAY4YHbIN (PaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJIU3, CUHTE3, KJIacCU(PUKALUs, TEePUOJUYHOCTh, HAOIIOJEHUE, DSKCIEPUMEHT,
MOZENUPOBAHUE, UBMEPEHHE, MOJIEIIb, SIBICHUE.

@®u3uka: Marepusi, aToM, JJIEKTPOH, IMPOTOH, HEUTPOH, MOH, HYKJIAJ, W30TOIbI,
pPaIMOAaKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUYECKUN 3apsi], BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEIleCTBa, ra3, (PU3MUYECKHUE BEIMYMHBI, €AUHUIBI U3MEPEHUS,
KOCMOC, IJTAaHETHI, 3BE3]1bI, COJHLIE.



buonorus: dborocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rumpocdepa, MuHEpasibl, TOPHBIE MOPOJBI, MOJIE3HBIC
MCKOIae€MbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BeluiecTBO U XUMHUYECKAas peaKkuus

[Iepuoanueckuin 3akoH. [lepronnueckas cucrema XUMUYECKUX yemMeHToB [[. M.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB XMMHYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KW, KAIBIUS U UX COSUHEHUN B COOTBETCTBUU C
MIOJIO’)KEHHEM 3JIEMEHTOB B [leprnoinueckoi cucteMe U CTpPOEHUEM MX aTOMOB.

Crpoenue BelecTBa: BUIbl XUMUUECKON CBA3U. THUIBI KPUCTATUIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THUIA KPUCTALIMYECKON pEmETKH W BUAA
XUMHUYECKOU CBS3H.

Knaccudukanuss u HOMEHKIATypa HEOPraHMYECKUX BEIECTB. XHUMHUYECKUE
CBOIMCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COETMHEHMI,
Ir€HETUYECKas CBA3b HEOPTAHUYECKHUX BEIIECTB.

Knaccudukanusa XMMUYECKUX peaklvil MO pa3IMYHbIM MpU3HAKaM (10 YUCTY U
COCTaBY YYacTBYIOIIMX B PEAKLMHM BEUIECTB, MO TEIJIOBOMY 3(P(EKTy, 0 NU3MEHEHUIO
CTETICHEW OKHCIIEHUS XUMUYECKUX DJJIEMEHTOB, IO OOpaTUMOCTH, MO Y4YacTHUIO
KaTaau3aTropa). DK30- U SJHAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUUYECKUE YPABHEHHUS.

[Tonsitue o ckopocth xuMuueckod peakiuu. [lonstTue 00 oOpaTUMBIX U
HEOOpAaTUMBIX XUMUUYECKUX peakiusx. [loHATHE O TOMOT€HHBIX U TeTEepPOreHHBIX
peakuusx. [lonstue o karammze. lloHsTHE O XMMHYECKOM paBHOBECHH. DaKTOpHI,
BIIUSIONIME HA CKOPOCTh XUMUYECKON PEAKIIUH U MTOJIOKEHHE XUMUYECKOTO PAaBHOBECHSI.

OKHCIUTENbHO-BOCCTAaHOBUTEIbHbBIE peakiuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHOM peakiinu. CocTaBleHrEe YPaBHEHHUI OKUCIUTEIbHO--
BOCCTaHOBHTEJIbHBIX PEAKIIMI C UCTIOIb30BAHUEM METO/Ia AIEKTPOHHOT0 OalaHca.

Teopust >MEKTPOIUTUYECKOW JTUCCOLUMALMU. DJIEKTPOJUTHI U HEIIEKTPOIUTHI.
Katnonsl, aHuoHbl. MexaHU3M [OHCCOLMAIIMM BEHIECTB C PANIMUYHBIMU BUAAMU
XUMHUYeCcKol cBsizu. CteneHs aucconuanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakimun moHHOrO OOMEHA. Y CIOBHS MPOTEKAHUS PEaKIUid WOHHOTO OOMEHa,
MIOJIHBIE M COKpAIIEHHBIE MOHHBIE ypaBHEHUS peakunil. CBOMCTBA KUCIOT, OCHOBAHHM U
COJIEl B CBETE MPEJCTABICHUN 00 3JIEKTPOIIMTUYECKOM auccouunanuu. KauecTBeHHbIE
peakuuu Ha MOHBL. [IoHATHE O TMIpOIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJESIMU KPUCTAUTMYECKUX PEIIETOK HEOPraH UYECKUX BELIECTB
— METAJJIOB ¥ HEMETAUI0B (TpaduTa U aiMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATPUS),
UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOHM peakluu OT BO3JAEHCTBUS
pa3nuYHbIX (PAKTOPOB, HCCIENOBAHHME AJIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB,
poLecca JUCCOLMAIMU KUCIIOT, IIEI04ed U coieil (BO3MOKHO MCIOJIb30BAHUE BUIEO
MaTepHuasoB), MPOBEJACHUE ONBITOB, WJUTFOCTPUPYIONIUX MPU3HAKYA TPOTEKAHUS PEeaKIIUM
MOHHOTO oOMeHa (00pa3oBaHME OcajiKa, BhIICIIEHUE Ta3a, 00pa30BaHUE BOJIbI ), OMBITOB,



WUTIOCTPUPYIOIIHUX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakinii (ropeHue,
peaKUu Ppa3NOKEHUs, COECTUHEHMs), PACIIO3HABAaHUE HEOPraHWYECKUX BEIIECTB C
MOMOIIBIO KAYECTBEHHBIX PEAKI[MI HA MOHBI, PELIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertanibl 1 HX cOeIMHEHUS

O6m1as xapakTepucTuka raoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE
crernenu okucneHus. CTpoeHue u pusnueckre CBOMCTBA MPOCTHIX BEILIECTB — FaJIOTEHOB.
XUMHYECKHE CBOMCTBA Ha TmpuMepe xjopa (B3aMMOJEWUCTBHE C METaUIaMH,
HEMeTalaMu, 1enoyamu). XnopoBoaopoa. ComsiHasi KUCI0Ta, XUMUYECKUE CBOICTBA,
NOJIy4€HHE, pUMEHEHHe. [[eficTBre XJ0pa U XJIOPOBOAOPOAA HA OPraHU3M YEJIOBEKA.
Baxxnenme XJa0puasl U1 KX HAXOXKIAECHHUE B IPUPOE.

O6mmas xapakrepuctuka 35eMeHToB VIA-rpynmnel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucyieHus. CTpoeHne 1 Gu3nYecKue CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJOpOJa U cepbl. AJTOTPOIHbIE MOAU(DUKALIMKM KUCIOPOAA U Cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOAOPOI, CTPOCHHE, GU3NUECKHIE U XUMUIECKHE CBOMCTBA. OKCHIBI
Cepbl KakK NPEICTABUTENU KHUCIOTHBIX OKcuaoB. CepHas Kuciora, (U3MUYECKUE H
XUMHYECKHE CBOMCTBA (0OIIHME KaK MPEACTaBUTENS Kilacca KUCIOT U crienuduyecKue).
XHWMHUYECKUE PEAKIUH, JIeKAIUIME B OCHOBE IPOMBIIIJIEHHOTO CHocoda MOJy4eHUs
cepHoOil Kucnotel. [IpuMenenne ceproit KucnoTel. CoaM CEPHOM KUCIOTHI, KAYECTBEHHAS
peakius Ha cyib(par-uoH. Haxoxaenue cepbl v €€ coeIMHEHUN B TpUpoe. XUMUUECKOE
3arpsi3HEHUE OKPYXKAloWEHd Cpeapl COCIMHEHHMSIMU Cepbl  (KHCIOTHBIE JIOXKIM,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeOTBPALLCHHUS.

O6mrast xapakTepucTrka 1eMeHToB VA-rpymibl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIEHUS. A30T, pacCpOCTpaHEHUE B MpUpoje, pusnueckue u
xumuyeckue cpoiictBa. KpyroBopor azora B mpupoge. AMMHaK, ero (Qpuanyeckue u
XMUMHYECKHE CBOICTBA, MOTy4eHHe U npuMeHeHue. Conu aMMOHUS, UX (PU3UUYECKUE U
XUMHUYECKUE CBOWCTBA, NpuMeHeHue. KauecTBeHHas peakuuss Ha HMOHbI aMMOHWUSI.
A3zoTHas kucnora, e€ moiaydeHue, pU3NUYECKHe U XUMHYECKHE CBOWMCTBa (0OIIHe Kak
IPEICTaBUTENS Kjacca KUCIOT U cneuuduueckue). Vcrnonb3oBaHue HUTPATOB U COJIEH
aMMOHHMSI B KauyecTBEe MUHEPAIbHBIX yHoOpeHud. XuUMHYECKOe 3arps3HeHUe
OKpY>Karolel cpelibl COEIUHEHUAMH a30Ta (KUCIOTHBIE JOKIH, 3arpsA3HEHUE BO3yXa,
MoYBBI U BOI0EMOB). Docdop, autoTpornHsie Moaudukanuu dochopa, uznueckue u
xumuueckue cpoiictBa. Okcupa docdopa (V) u docopHas kucnora, punyeckue u
XUMHUUYECKHUE CBOWMCTBa, monydenue. HMcmonb3oBanue ¢ocdartoB B KauecTBe
MUHEpPAJIbHBIX YA0OPEHUN.

O6mas xapaktepucTuka 351eMeHToB |V A-rpymnmbsl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE  CTENEHW  OKHUCIEHHUA. YTJIepoJ, aUIOTPONHbIE  MOAU(UKAIIH,
pacnpocTpaHeHHe B MNpUPOAE, (PU3MUECKME U XMMHUYECKHE CBOWCTBA. AJICOPOLIHS.
Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux (Gpusnyeckue U XUMUUYECKUE
CBOMCTBA, IEWCTBHE HA KUBBIE OPraHU3MBbI, MTOJIyYEHUE U IPUMEHEHHUE. DKOJIOTMYECKUE
poOJIeMBbl, CBSI3aHHbIE ¢ OKcuaoM yriaepoja (1V), rumoresza r100anbHOTO MOTENICHUS
KJIMMaTa, MapHUKOBBIA >PQeKT. YronbHas KuciaoTa U €€ coyd, ux (U3NYecKue u



XUMHUYECKHE CBOMCTBA, MOTyYeHUE U MpuMeHeHue. KauecTBeHHas peakiius Ha KapOoHaT-
noHbl. Mcnonp3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHavanbHble MOHATHA OO0 OPraHMYECKUX BELIECTBAX KAaK O COEAMHEHMSX
yriepoja (MeTaH, 3TaH, 3TWIEH, aleTUJIeH, 3TaHOJ, TJIMUEPUH, YKCYCHas KHUCIOTa).
[IpupoaHbIe UCTOYHUKHU YTIECBOAOPOIOB (YTOJIb, TPUPOAHBIN Ta3, HEPTH), MPOITYKTHI UX
nepepadoTku (OCH3MH), UX POJIb B OBITY U IPOMBINIJIEHHOCTH. [ToHATHE 0 OMOJTOTHYECKH
BAXXHBIX BEILECTBAX: XUpPaX, Oelikax, yrjieBojax — M HMX POJIU B JKU3HU YEIOBEKa.
MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COEUHEHUN.

Kpemuuii, ero ¢puznueckre 1 XUMHUYECKUE CBOMCTBA, MOJy4YE€HUE U MPUMEHEHHE.
CoenunHenust kpeMuusi B ipupojie. O6mnme npeacrapineHuss 06 okcuae kpemaus (1V) u
KpeMHHEBOM Kuciore. CUIMKAThl, UX HCIOJIb30BAHHE B OBITY, B IPOMBIIUIEHHOCTH.
BaxHeililine CcTpouTeIbHBIE MaTepuajbl: KepamMuKa, CTEKJIO, IIeMEHT, O€eTOoH,
xene300eToH. [IpobieMbl 0e30mMacHOro MCIOIb30BaHUS CTPOUTEIBHBIX MATEpUajioB B
MOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4yeHHE OOpa3I[0OB HEOPraHWYECKUX BEIECTB, CBOWCTB COJITHOM KHCIIOTHI,
MPOBEJICHNE KAUYeCTBEHHBIX PEaKIMil Ha XJIOPUA-HOHBI M HAOJOJIEHUE MPU3HAKOB HMX
MPOTEKAHUSI, ONBITHI, OTPAXKAOIINE (PU3NYECKHE U XUMUYECKUE CBOICTBA TAJIOTEHOB U
UX COEIUHEHUH (BO3MOXXHO MCIOJIb30BAaHUE BHJIEOMATEPUAIOB), O3HAKOMJICHHE C
oOpa3liaMu XJOpUJIOB (TaJOT€HUJIOB), O3HAKOMJIEHHME C oOpa3lamu cepbl U €
COCIMHEHUAMH (BO3MOKHO MCIOJB30BAHKUE BUIEOMATEPUAIIOB), HAOIIOACHHE TTpoliecca
OOyrIMBaHUs caxapa Ioj JeHCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOM KUCJIOTHI, U3YUYCHHE
XUMUYECKUX CBOMCTB pPa30aBJICHHOW CEPHOM KHUCIOTHI, MPOBEICHHE KaueCTBEHHOU
peakiuy Ha cynb(ar-uoH W HaOJIIOJeHHE NMpU3HAKa €€ MPOTEKaHHs, 03HAKOMIICHHUE C
bu3uYecKMMU  CBOMCTBaMM a3zoTa, ¢ochopa U HMX COeAUHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BUJECOMATEPHANIOB), 0O0pa3laMu a30THBIX U (PochHOpHBIX yTO0OpEeHMId,
nojy4yeHue, cooupaHue, pacro3HaBaHUE U M3YUYCHHE CBOWCTB aMMHakKa, MpPOBEICHUE
KAueCTBEHHBIX PEaKIMil Ha MOH aMMOHHUA U QocdarT-uOH U U3Y4YEHHE MPU3HAKOB UX
IIPOTEKAHUsI, B3aUMOJECHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHKE BUACOMATEPUAIOB), U3YUYE€HUE MOJIEIEH KPUCTATIMYECKUX
pemi€Tok anmasa, rpadurta, QyiiepeHa, O3HAKOMJIEHHE C MPOIECCOM aacopoIuu
pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W YCTPOMCTBOM NPOTHUBOrasa,
nojydyeHue, coOupaHHe, pacllo3HaBaHWE M M3yYEHUE CBOWCTB YIJIEKHCIIOIO Tasa,
MPOBEJICHUE KAYECTBEHHBIX pEakUuWid Ha KapOOHAT M CUJIMKAT-UOHbI U U3y4YEHUE
MPU3HAKOB HUX  MPOTEKaHUs, O3HAKOMJIEHHE C  NOPOAYKIMEH  CHIMKATHON
MPOMBIIUIEHHOCTH, PEIIeHNEe SKCIEPUMEHTAbHBIX 3a1ad mno Teme «Baxueiimue
HEMETaJIbl U KX COCTUHEHUSD.

MeTaJiibl U MIX COEIMHEHUSA

OO0miast xapakTepUCTHUKAa XMMHUYECKUX AJIEMEHTOB — METaNIOB Ha OCHOBAHUM UX
nonoxenns B [lepuognyeckon cucreme xumudeckux snemeHToB . . Menneneesa n



cTtpoeHust aroMoB. CTpoeHue MeTauioB. Metaimyeckas CBA3b W METALUIMYECKAs
KpUCTAJUIMYECKAsT PEETKA. DJIEKTPOXMMHYECKUN P HANPSHKEHU  METaJUIOB.
du3nYecKue U XMMUUYECKUEe CBOMCTBA MeTaITOB. OOI11IMe ClTOCOOBI MOTYUYEHUS METAJLIOB.
[ToHsiTHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(ctanp, 4yryH, AIOPATIOMUHUNA, OPOH3a) U UX MIPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[lleouHble MeTasuibl: TMOJIOKEHHE B llepuoguueckon cucreMe XHMHUYECKUX
anemeHToB J[. WM. MenneneeBa, CTpO€HHE WX AaTOMOB, HAaXOXKJIEHHE B IPUPOJIE.
dusznyeckue U XUMHUYECKHE CBOWMCTBA (Ha mpumepe Hatpus W Kaus). OKCuasl u
TUAPOKCHUIBI HATPUS U Kaius. | [puMeHeHre memoYHbIX METAJIOB U UX COCTMHECHUM.

[llenouHO3EMENBHBIE METAJIIBI MATHUM U KaJIbLMI: TI0JI0KEHUE B [lepruonnueckon
cucreme xumuuecknx 3aeMeHToB . . MenaeneeBa, CTpO€HUE UX ATOMOB, HAX0XKJACHUE
B npupone. Pu3nyeckue U XMMHUYECKHME CBOMCTBA MarHus M Kaiuplus. Baxneunmme
COCIMHEHUS Kaiblus (OKCHI, TUIPOKCHA, coiu). JKECTKOCTh BOJBI M CIOCOOBI €€
YCTpPaHEHMUSL.

AJIFOMHUHUN: TT0JI0’keHKE B [lepronueckoi cuctreMe XuMrU4ecKux 3yemMenToB 1. M.
MenpeneeBa, CTpOCHUE aroMa, HaxOKJAeHUE B mpupoaec. PHU3NUECKUE U XUMHYECKHE
CBOICTBa amoMuHMs. AMQOTEpHbIE CBOMCTBA OKCUIA U THAPOKCHUIA ATFOMUHUSL.

Kenezo: nonoxkenue B Ilepuoamueckoit cucreme XxumMudeckux siaemeHToB 1. M.
MenpeneeBa, CTpOCHUE aroMa, HaXOXJAEHUE B mpupoae. PU3NUECKHE U XUMHUYECKHUE
cBoiicTBa kene3a. Oxcusl, Tuapokcuabl U conu xenesa (1) u xenesa (l11), ux cocras,
CBOMCTBA U MOJIYYEHHUE.

Xumuueckuii IKCnepumMenn:

O3HaKOMJICHHE ¢ 00pa3liaMi METaNIOB M CIUJIABOB, UX (PU3UYECKUMHU CBOWCTBAMH,
W3y4E€HHUE  PEe3yJbTaTOB  KOPPO3WU  METAIOB  (BO3MOXXHO  HCIIOJh30BaHUE
BUJIEOMATEPUAJIOB), OCOOCHHOCTEN B3aUMOCHCTBHUS OKCUJIA KAJIBITUS U HATPHSI C BOJION
(BO3MO’KHO MCITOJIb30BaHUE BUIEOMATEPUAITIOB), UCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI,
npoliiecca rOpeHus Keye3a B KUCa0poae (BO3MOXKHO UCIOIb30BaHHUE BUIEOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIU HA MOHBI: MATHHUs, KaJIbIIUs, AJTFOMUHUS,
nuHka, xene3a (ll) u xenesa (Ill), menu (ll), HaGmrogeHUE M ONKCAHUE MPOIECCOB
OKpalllMBaHUs MJIAMEHU MOHAMU HATPUs, KIS U KabIUs (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPUAJIOB), HCCIIEOBaHUE aM(OTEpPHBIX CBOMCTB TUIIPOKCHAA ATIOMUHUSA U
TUJIPOKCHAA LHWHKA, PEIICHUE JKCIEPUMEHTANBHBIX 3ajad 1o TeMe «Baxueunmue
METAJUIBI U UX COCTUHECHUS.

XuMHS M OKpY:KawIlas cpeaa

BemectBa m Marepuansl B INOBCEAHEBHOM JKHW3HM 4YeJoOBeKa. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XWMHUYECKUX peakinuii B ObiTy. IlepBas momoins mpu
XUMHUYECKUX 0’KOTax U OTPABIICHUSIX.

XUMUYECKOe 3arps3HEHUE OKpYXKawlIlell cpenbl (mpeaesbHas —JIOomycTUMAast
KOHIIeHTpauus BemiecTB, nanee — I[IJIK). Ponp Xxumum B pemieHUM 3KOJTOTHYECKHX
pooJieM.

Xumuueckuii IKCnepumenm:



U3ydeHHe OO0pa3loB MaTepuajaoB (CTEKJIO, CIUIABBI METaUIOB, IOJHWMEPHBIE
MaTepHalbl).

Mesxcnpeomemmubnie cea3u

Peanuzanust MeXIpeAMETHBIX CBsi3ed MNpU U3YYeHUM XUMUU B 9 Kiacce
OCYIIECTRBIIICTCS Yepe3 MCIOJIB30BAHNE KaK OOITUX €CTECTBEHHO-HAYYHBIX ITOHATHH, TaK
U TIOHSTHH, SBISIONIMXCS CUCTEMHBIMHU IS OTIEIBHBIX MPEJIMETOB €CTECTBEHHO--
HAYYHOTO ITUKJIA.

OO0mme ecTecTBEHHO-HAYYHbBIC TTOHATHS: HAYIHBIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CUHTE3, KJIacCU(PUKALUS, TEePUOIUYHOCTh, HAOIIOJEHUE, DKCIEPUMEHT,
MOJICITUPOBAHNUE, WU3MEpPEHUE, MOJCNb, SBJICHUE, MAapHUKOBBIM 3(PQPEKT, TEXHOIOTHS,
MaTepHabl.

dusnka: marepus, aToM, 3JIEKTPOH, NMPOTOH, HEHUTPOH, WOH, HYKJHU, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, DJIEKTPUYECKHUIA 3apsi], MPOBOAHUKHU, TOTYIMPOBOJTHUKH,
TURJIEKTPUKH, (POTODIIEMEHT, BELIECTBO, TENI0, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPAaCTBOPUMOCTh, KpUCTAJUTMYECKas pEmIeTKa, CIUIaBbI, (DU3HUECKHE
BCJIMYMHBI, €AMHUIIBI HM3MEPEHUS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IHI,
Comuize.

buonorusi:  gorocunTes, npixanue, Ouochepa, HIKOCUCTEMA, MHUHEpATbHBIC
yI0OpEHUSI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIECTRA.

['eorpadus: armocdepa, runpocdepa, mMuHEpasbl, TOPHBIE MOPOJBI, TMOJIC3HBIC
HCKOIaeMbI€, TOTUITMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHAN
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHMS MTPOrPaMMBbl OCHOBHOI'O 00111er0 00pa30BaHuUs
JIOCTUTAIOTCSL B XOJ€ OOyYEHHsS XUMHUU B €IUHCTBE Y4YEOHOW M BOCHUTATEIbHOU
NEATEIIbHOCTH B COOTBETCTBUM C TPAAULUMOHHBIMUA POCCUMCKUMU COUHMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMU, IPUHSATHIMU B OOIIECTBE IPABUIIAMU U HOPMaMU
MOBEJICHUS U CITIOCOOCTBYIOT MPOLIECCaM CAMOIO3HAHUS, CAMOPA3BUTHS U COLUANIN3ALIUN
00 yJaromuxcs.

JIngHOCTHBIE PE3yIBTAThI OTPaXKarT TOTOBHOCTb o0yuyaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM IO3UTHUBHBIX LIECHHOCTHBIX OPUEHTALMI M PACIIUPEHUE
OIIBITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMoOTH4YeCKOro BOCIUTAHMSA

LIEHHOCTHOI'O OTHOILIEHHUs K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUYECKOMY MU
HAay4HOMY HACJIEINIO, IOHUMaHUs 3HAYEHUSI XUMUYECKON HAYKH B KU3HU COBPEMEHHOTO
obmiecTBa, CIOCOOHOCTH BJIAJETh JIOCTOBEPHOM HMH(pOpManued o MepeoBbIX
JOCTHKEHUAX U OTKPBITUAX MUPOBOM U OT€UYECTBEHHON XMMUH, 3aUHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUAX 00 yCTPOWCTBE MHUpa U OOIECTBA;

2) rpa’kIaHCKOr0 BOCIIUTAHUA:

IPEACTABJIEHUS O COUMAIBHBIX HOPMax U MPaBUJIaX MEKINYHOCTHBIX OTHOIIEHUN
B KOJUIEKTHBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
y4eOHO-HICCIIeA0BATEIBCKOM, TBOPYECKON U IPYTUX BUAAX ACSITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JESATENbHOCTH  IPU  BBIIOJHEHUH  Y4EOHBIX,
MO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMHUECKUX SKCIIEPUMEHTOB, CO3/ITaHUH YUeOHBIX
IIPOEKTOB, CTPEMJICHHsS K B3aMMOIIOHMMAHWIO M B3aMMOIIOMOLIM B IIPOLIECCE ITOU
y4eOHON JesTeNbHOCTH, TOTOBHOCTH OLICHWBATh CBOE MOBEIEHHUE U TOCTYIKU CBOHMX
TOBapUILEH C TMO3ULUM HPABCTBEHHBIX M IIPAaBOBBIX HOPM C Y4YETOM OCO3HAHMS
IIOCJICZICTBUN ITOCTYIIKOB;

3) HeHHOCTH HAYYHOT O MO3HAHMS

MHUPOBO33PDEHUYECKME IIPEACTABICHHUS O BEIIECTBE M XUMUYECKOM pEakLnH,
COOTBETCTBYIOIIHNE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIOIINE OCHOBY
JUI TIOHMMAHMS CYLIIHOCTH HAy4YHOW KapTHUHBI MHUpPA, NPEICTABIECHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTUS IIPUPOJIBI, B3AUMOCBS3X YEJI0BEKA C IIPUPOJIHON CPENO, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II03HABATEIbHBIC MOTHUBBI, HAIIPABJICHHBIC HA ITOJIyYE€HUE HOBBIX 3HAHUM 110 XUMMUH,
HEO0OXOIMMBbIE 1JI1 OOBSICHEHUS HA0JII01a€MbIX MPOLIECCOB U SBJICHUI, TO3HABATEILHOM,
UH(GOPMAIIMOHHON U YNTATENbCKOM KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHOMN
paloThI ¢ yUeOHBIMU TEKCTAMHM, CIIPABOYHOM JIMTEPATYPOil, JOCTYIHBIMU TEXHUUECKUMHU
CpeacTBaMU MH(POPMALIMOHHBIX TEXHOJIOTH;



UHTEPEC K 00YYEHUIO U MO3HAHUIO, TF0003HATEIbHOCTh, TOTOBHOCTh M CIOCOOHOCTh
K caM000pa30BaHMIO, IPOEKTHOW U HUCCIIEN0BATEIbCKON AESITEIbHOCTH, K OCO3HAHHOMY
BHIOOPY HAIIPaBJICHHOCTH U YPOBHS 00yUeHUS B JaIbHEHIIIEM;

4) popMHUpPOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHME LIEHHOCTU YW3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 370pOBBIO,
YCTaHOBKU Ha 3710pOBBINA 00pa3 )KM3HU, OCO3HAHKE MOCJIEICTBUN U HEMIPUATHE BPEIHBIX
NpUBBIUEK (YMOTpEOJICHUs]  alIKOTroJisl, HApPKOTHKOB, KYpEeHUs), HEOOXOJUMOCTH
cOOMIOAeHUST TTPaBMJI 0€30MAaCHOCTH MpU OOpaIleHUU ¢ XMMHYECKHMMHU BEUIECTBAMHU B
OBITY U peaIbHON KU3HH,

5) TpyA0BOro BOCIIMTAHMS:

MHTEpEC K MPaKTUYECKOMY HM3y4eHHUIO mpodeccuil W TpyAa pazIMdHOTO poia,
YBOKEHUE K TPYAy U pe3yibTaraM TPYAOBOHM JEATENbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUSI MPEAMETHBIX 3HAHUN MO XMMHUHU, OCO3HAHHBIA BBHIOOP WHIMBHAYaTbHOU
TPaeKTOPUH TMPOAOHKEHHUST O00pa3oBaHUS C Y4ETOM JIMYHOCTHBIX HWHTEPECOB H
CIIOCOOHOCTM K XUMHUH, OOIIECTBEHHBIX MHTEPECOB W TNOTPEOHOCTEH, YCHEIIHON
npodeCCHOHANBHON JEATEIbHOCTH U Pa3BUTUS HEOOXOMUMBIX YMEHHW, TOTOBHOCTH
aJIanTHPOBATHCS B MTPOPECCUOHAILHOM CPEJIE;

6) KOJIOrH4€eCKOr0 BOCTIUTAHMS:

AKOJIOTMYECKH 1e1eco00pa3HOe OTHOUIEHUE K MPHUPOI€ KAK UCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAaHMs, TOHUMaHUE LIEHHOCTHU 3JI0pOBOr0 U 0OE€30MacHOro
o0pa3a J>KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HUYECKOMY U
NICUXUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOACHUSI MpaBUi OE30MacHOro
MOBEJICHUS MPU pabOTE C BEIIECTBAMHU, a TAKXKE B CUTYAIUsIX, YIPOXKAIOIINX 310POBbIO U
JKU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHSTh 3HAHWS, TONy4aeMble MPH HM3YYCHUH XUMUH, IS
pelIeHMs] 3a/lay, CBSI3aHHBIX C OKpPYXKAIolled MPUPOIHON CpEeloW, AJisi MOBBIIICHUS
YPOBHS 3KOJOTMUYECKON KYyJIbTYpbl, OCO3HAHUS INI00ATBFHOTO XapaKTepa IKOJIOTUYECKUX
npobjieM M MyTe HUX pelIeHHs MOCPEACTBOM METOJOB XUMHUH, 3KOJOTHUECKOTO
MBIIICHUSI, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATENHHON, KOMMYHUKATUBHON U
COLIMAIbHOW IPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranmpeIMETHBIX pe3yJbTAaTOB  BBIACISAIOT  3HAYUMBIE  JUIS
dbopMupoBaHUS MHPOBO33PEHUS OOIICHAYYHBIE MOHATHUS (3aKOH, TEOPHsl, MPUHIIHII,
rUnoTe3a, PakT, cucTeMa, Mporecc, IKCIEPUMEHT U APYTOe.), KOTOPbIE UCIIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpPEIMETax U MO3BOJIAIOT Ha OCHOBE 3HAHUU U3 3THUX
npeaMeToB (popMUPOBaTh NPENCTABICHUE O IEIOCTHOW HAay4HOW KapTUHE MHpa, U
yYHUBEpCalbHbIE  ydeOHble  JeHCTBUS  (TMO3HABaTelbHBIE, KOMMYHUKATHUBHBIC,
peryiasTUBHBIE),  KOTOpble  oOecreunBaroT  (GOpPMHUPOBAaHHE  TOTOBHOCTH K
CaMOCTOSITEIIbHOMY TJIAHUPOBAHUIO U OCYILIECTBICHUIO YU€OHON e TEIIbHOCTH.



IHo3HaBaTe/ibHbIC YHHBEPCAJIbHbIEC YUeOHbIC 1eHCTBUS

ba3oBble Joruyeckue AeMCTBUA:

YMEHUS UCIOJIb30BATh MPUEMBI JIOTHYECKOT'O MBIIUICHHUS! MPU OCBOCHUHU 3HAHUIA:
pPacKpbIBaTh CMBICI XUMUYECKUX TOHSATHUH (BBIIEIATh WX XapaKTEepHbIC MPU3HAKH,
yCTaHABJIUBaTh B3aUMOCBSI3b C JPYTUMH TMOHSTHUSMH), UCIOJIL30BATh MOHSTUS JJIS
OOBSICHEHUS OTIIEIbHBIX (PAKTOB W SIBIICHUM, BHIOMpATh OCHOBAHMS U KPUTEPUU IS
KJIacCU(UKAIIMKM XUMHUYECKUX BEIIECTB M XUMHYECKUX pEeaKIui, yCTaHABIMBATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3M MEXIY OOBEKTaMU H3YUYECHHS, CTPOUTDH JIOTMYECKUE
paccyxaeHusi (MHAYKTUBHbIC, [EIYKTHUBHBIC, [0 AaHAJOTMU), JAENaThb BbIBOJALI U
3aKJTFOYCHUS;

YMEHUE TMPUMEHATh B MOpPOLIECCE TMO3HAHUS TOHATUS (MPEIMETHBIE U
METaNpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HUCIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh HIMPOKO MPUMEHSEMblE B XHUMHUHU MOJEJbHbIE MPEICTABICHUS —
XUMUYECKUAN 3HAK (CUMBOJI 3JIEMEHTA), XUMUIecKast (hopMyia U ypaBHCHUE XUMUICCKOM
peakuuu — Mpu PEelIeHUH y4eOHO-TI03HABATENIbHBIX 33/1ad, C YUETOM 3TUX MOJIEIbHBIX
MPEACTaBICHUN BBISBIATh M XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKUA H3Yy4aeMbIX
OOBEKTOB — XHUMHUYECKUX BEIIECTB W XUMHUYECKHUX PEaKIUH, BBIABISITH OOIIHE
3aKOHOMEPHOCTH, MNPUYUHHO-CICACTBEHHBIE CBSI3M M MPOTUBOPEYUS B HM3y4aEMbIX
npolieccax U siBJICHUSX.

ba3oBble ucciienoBarebCKue 1eCTBUA:

YMEHUE WCMO0JIb30BaTh IIOCTaBJIEHHBIE BOIMPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAHUS, a TaKKE B KaueCTBE OCHOBBI JJIsi (DOPMHUPOBAHUS TUIIOTE3BI MO TPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMbIX CYXKCHUI;

npuoOpeTeHrne OmnbiTa MO IJIAHUPOBAHUIO, OpraHU3allMd W IPOBEACHUIO
YU4EHUYECKHUX dKCIIEPUMEHTOB, YMEHHE HAOJI01aTh 32 XOJIOM MPOIIECCa, CAMOCTOATEIHHO
MPOrHO3UPOBATH €0 PE3YNbTaT, GOPMYIHUPOBATH OOOOIIEHUS 1 BBIBOJIBI IO PE3yJIbTaTaM
MIPOBEIEHHOTO OTBITA, UCCIICIOBAHMUS, COCTABIISITH OTYET O MPOJICIaHHOM padoTe.

Pabora ¢ undopmanueii:

yYMEHHE BbIOMPATh, aHATM3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIUIO PA3TTUUHBIX
BUJIOB W (OpM TIpeNCTaBICHUSA, IMOTYYaeMYI0 W3 Pa3HBIX HMCTOYHUKOB (HAY4HO-
NOMYJISIpHAS JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUsl, CIPAaBOYHBIE MOCOOUS, pecypChl
NuTepHera), KPUTUYECKH  OLICHUBATH  MPOTHUBOPEYMBYID U  HEJIOCTOBEPHYIO
uH(}OpMaIHIO;

YMEHHE MPUMEHSATHh pPa3jIMYHbIE METOJbI M 3allpoChl MpPH IOUCKE U OTOOpe
MH(pOpMaILIMKU U COOTBETCTBYIOIINUX JAHHBIX, HEOOXOIUMBIX JIJIsl BHITIOTHEHUS YICOHBIX U
MO3HABATEIBHBIX 3aJlad OINpPEeNeNEHHOT0 THIMA, MNPUOOPETEHUE OIbiTa B 00JacTH
UCIIONb30BaHUS  MUH(POPMAIITMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTUM,  OBJAaJCHUE
KYJbTYpOU aKTUBHOT'O UCITOJIb30BaHUS PA3ITMYHBIX TOUCKOBBIX CHCTEM, CAMOCTOSTEIILHO
BBIOWpATh ONTUMAIbHYIO (GOpMY MpeacTaBieHUs WH(POpPMAIMU W WLTIOCTPUPOBATH



pelaeMble 3a/1a4M HECTIOKHBIMU CXEMaMU, JuarpaMMaMHu, IpyrumMu popmamu rpaduxku
U UX KOMOMHAIIUSMU;

yMEHHE WCIONB30BaTh W  aHAIM3UpPOBaTh B  TMpolecce yuyeOHOW U
HCCIIEIOBATEIbCKON JIEITEIbHOCTH HMH(POPMAIIMIO O BIUSHUM IPOMBIIUICHHOCTH,
CEeITbCKOTO X031CTBa U TPAHCTIOPTAa HA COCTOSTHUE OKPY’KAIOIIEH TTPUPOTHON CPEIIbI.

KoMMmyHuKaTUBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHS 3a7]aBaTh BOIPOCH! (B XOjAe Auaiora W (WiIM) JTUCKYCCHM) IO CYIIECTBY
o0cyxmaeMoil TeMbl, (HOpMyITUPOBATH CBOM MPEATIOKEHUS OTHOCUTEIHLHO BBHITOTHEHUS
MPEJIOKEHHOM 3a7a4H;

YMEHUS TPEACTABIATH MOJIYUYECHHBIE Pe3yIbTaThl TIO3HABATEILHOMN ACSITETLHOCTH B
YCTHBIX W TMHCHMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUI0 PEe3yJbTaTOB BBITOJIHCHUS
XUMHYECKOr0 3KCrepuMeHTa (1abopaTOpHOro OmbITa, J1ab0paTopHOil paboThl 1O
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

yMEHHUS y4eOHOrO COTPYJHHMYECTBA CO CBEPCTHUKAMH B  COBMECTHOM
MO3HABATEIBLHON M HUCCIEIOBATEIbCKOM ACSITEILHOCTU TMPH PEIICHUU BO3HHUKAIOIIUX
po0JieM Ha OCHOBE Y4ETa OOIIMX WHTEPECOB U COTJIACOBAHUS MO3UINNA (00CYXICHHS,
OOMEH MHCHHUSIMH, «MO3TOBBIC IITYpPMbI», KOOPIWHAIMS COBMECTHBIX JEHCTBUH,
OIpeJIeTIeHNE KPUTEPUEB 110 OLIEHKE KaUeCTBa BBIIIOJIHEHHOW paOOThl U APYTHE).

PerynsiTuBHBIE YHUBePcaIbHbIEe YUeOHbIE 1eiiCTBHUS:

YMEHHE CaMOCTOSITEJIbHO OMNPEACNSTh IETu JEATeNbHOCTH, IUIAHUPOBATh,
OCYILECTBIISITh, KOHTPOIUPOBATH M TIPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
NEesTeNbHOCTh, BBIOMpaTh Hambosee A(D(PEKTUBHBIE CIMOCOOBI pEIICHUS YUYEOHBIX H
MO3HABATEIBHBIX  3a7a4, CaMOCTOATEIbHO COCTaBIISITh WM  KOPPEKTUPOBATH
[IPEJIOKEHHBINA AITOPUTM JIEUCTBUM MPU BBINOJHEHUN 33aaHUN C YYETOM IOJYYEHHUS
HOBBIX 3HAHMK 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OIICHUBATh
COOTBETCTBUE MOJYUEHHOI'O0 Pe3yJibTaTa 3asBICHHOW LEIH, YMEHHE HUCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IpeijlaraéMble B YCIOBUU 3aJJaHH.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3yibTaToOB MO OCBOEHHUIO 00S3aTEIBHOIO COIEPKAHUS,
YCTaHOBIIEHHOTO JAaHHOW (efepanbHOi pabodeil mporpaMMoi, BBIJEISIOT: OCBOCHHBIC
OOy4YalIMUMUCS HAyYHbIE 3HAHUS, YMEHHS M CIIOCOOBI IEUCTBUH, crienuduueckue ams
IpeIMETHON 00J1aCTH «XUMHUSD, BUIBI JESTEILHOCTH 110 MOTy4E€HUI0 HOBOTO 3HAHUS, €T0
WHTEPIpETAIliU, MPeoOpa30BaHUIO0 W MPUMEHEHUIO B PA3IUYHBIX y4EOHBIX M HOBBIX
CUTYaIlUsX.

K xonmy obyuenuss B 8 kjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y O0YyUAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XHMWYECKHX IOHSATHN: aTOM, MOJIEKYJa, XUMHYECCKUI
DJIEMEHT, TPOCTOE BEUIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OIHOpOIHAs U
HEOJIHOPO/HAs), BAJIEHTHOCTh, OTHOCHTEJIbHAs aTOMHAas W MOJIEKYJSIpHAas Macca,



KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas A0JSI XMMUYECKOrO 3JIEMEHTA
B COCAUHEHHM, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJIb,
ANEKTPOOTPULIATETLHOCTD, CTEIIEHb OKUCIEHUS, XUMHUYECKasi peaklys, KilacCuPprKauus
pEeaKIuii: peakuyu COECAUHEHHUS, PEAKIUH PA3JI0KECHHS, PEAKIINKU 3aMEIICHUS, PEaKIINU
0oOMe€Ha, HK30- U SHJIOTEPMHUUECKHE PEaKIMH, TEII0BOM 3(P(DEKT peakluu, 11po aToma,
AJIEKTPOHHBIM CJIOW aToMa, aToOMHas OpOUTalb, PaguyC aToOMa, XUMHUYECKas CBS3b,
MOJISIPHAsI U HEMOJISIpHAs KOBAJEHTHAsl CBSI3b, MOHHAsA CBSI3b, MOH, KaTUOH, AHWOH,
pacTBOp, MaccoBas J0J1sl BellecTBa (ITPOLIEHTHAs KOHIIEHTPAIUs) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX MMOHATHUM W TPUMEHSTh 3TU
MOHSTUSI TIPU ONKMCAHUU BEILIECTB U X MPEBPalCHUIH;

UCMOJb30BaTh XHUMHYECKYI0 CHMBOJIMKY JJii COCTaBjieHUsA (OpMyN BEIIECTB U
YPaBHEHUU XUMUYECKUX PEAKIIUM;

OIpE/AEIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX, CTENEHb
OKHUCIJICHHSI 3JIEMEHTOB B OWHApPHBIX COEAUHEHUSX, MPUHALJIEKHOCTh BEUIECTB K
ONpeeIEHHOMY KJIAaCCy COEAMHEHUN 1o QopmyiaM, BHJ XUMHUYECKOM CBS3U
(KOBaJICHTHAsI U MIOHHAs1) B HEOPraHUYECKUX COCUHEHUSAX;

packpbiBaTh cMmbicia [lepuonnueckoro 3akona [[. M. MenneneeBa: 1€eMOHCTPUPOBATH
IIOHUMAaHHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMHWYECKHUX JJIEMEHTOB OT HX
noynoxkeHnss B llepuonnueckon cucTteMe, 3aKOHOB COXPAHEHHsS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHUS, 3aKOHa ABOraapo;

OMKCHIBATh W XapakTepu3oBaTh TaOmuuHyto ¢Gopmy Ilepuonnueckoil CUCTEMBI
XUMUYECKUX DJIEMEHTOB: pa3iuyaTh TMOHATHS «TJIaBHas mnoArpymnma (A-rpymnma)» u
«mmobouynass moxarpynmna (b-rpymma)», manpie W OonblMe TEPUOIBI, COOTHOCUTH
0003HaUYeHUs, KOTOpble uMeroTcst B Tabnuie «llepuogmyeckas cucreMa XMMHUYECKUX
aneMeHToB [[. 1. MenaeneeBa» ¢ 4HMCIOBBIMU XAaPAKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOIlee YHCIO JJIEKTPOHOB U
pacnpeieleHre UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHMUYECKHE BEUIECTBA, XMMHUECKHE
peakuuu (MO YUCIYy M COCTAaBY Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIMJIOBOMY
s dekry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHUE CBOMCTBA BEIIECTB PAa3IMUHBIX
KJIACCOB,  IIOATBEpP)KIAas  ONKCAHUE NpUMEpaMU  MOJEKYJISPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOI'O COCTABa,
BO3MO>KHOCTH MIPOTEKAHUSI XUMUYECKUX MTPEBPAIICHUN B PA3JIUYHBIX YCIOBUSIX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MAacChl BEILIECTB, MAaCCOBYIO
JIOJTF0 XMMUYECKOT0 3JIEMEHTA M0 (pOpMYyJie COEIUHEHUsI, MAaCCOBYIO JIOJIO BEUIECTBA B
pacTBOpE, NPOBOJUTH PACUETHI IO YPABHEHNIO XUMUYECKOW PEAKIUU;



MIPUMEHSITh OCHOBHBIE ONEPAIIMM MBICIUTENBHON NEATENbHOCTH — aHAIU3 U CHHTE3,
CpaBHEHHE, 000OIICHHE, CHCTEMAaTHU3aINI0, KIACCU(UKAINIO, BBISBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€A — JUISl U3YYEHHS] CBOWCTB BEIIECTB U XMMHUYECKUX PEAKLIHM,
€CTeCTBEHHO-HAYYHbIE METO/IbI MTO3HAHUS — HAOII0JCHUE, U3MEPEHUE, MOICIIMPOBAHHUE,
IKCIIEPUMEHT (pealTbHBIA U MBICIICHHBIN);
ClIeIOBaTh TMpaBUJiaM TIOJIb30BAHUS XUMUYECKOW TMOCYyIOW H  JIabopaTOPHBIM
00Opy/IOBaHHEM, a TaKXe MpaBWJIaM OOpAIlleHUs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIMSIMU TIO BBITIOJHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OMBITOB IO MOJIYYEHUIO U
coOMpaHuio Tra3000pa3HBIX BEIIECTB (BOMOpOJAa W KHUCIOpPOAA), MPUTOTOBIECHUIO
PacTBOPOB C OMPENEIEHHOW MACCOBOU J0JIENM PACTBOPEHHOIO BELIECTBA, INIAHUPOBATh U
MPOBOAUTh XUMHUUYECKHE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB WIEIOYEN H
KHCJIOT C TIOMOIIBIO MHANKATOPOB (JTakMyC, peHom(TaaernH, METHIOPAHK U JPYTHE).

K koHiy oOydyeHuss B 9 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y 00 yUAIOIINXCS YMEHUH:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IOHATHI: XUMHYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIA, NOH, KAaTUOH, aHWOH, ITPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO, BAJICHTHOCTD,
AJEKTPOOTPULIATEILHOCTD, CTENEHb OKHCIICHUS, XUMHUUYECKAsl PEaKIusd, XUMHYECKas
CBSI3b, TEIUIOBOM 3(PdEeKT peakiuu, MOJb, MOJSPHBIA 00BbEM, PaCTBOP, IICKTPOIUTHI,
HEIJICKTPOJIUTBI, DJICKTPOJIUTHYECKAs JUCCOIMALIMS, PpEaKIUM HOHHOro OOMEHa,
KaTaau3aTop, XUMHUYECKOE paBHOBECHE, OOpaThuMble U HEOOpaTHUMBbIE pEaKIlu,
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUN, OKUCIUTEh, BOCCTAHOBUTEIIb, OKUCIICHUE
U BOCCTAHOBJICHUE, aJJIOTPOMNHs, aM(pOTePHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHas,
WOHHAsA, METaJUIMYecKas), KpUCTAUIMUECKas PEemIETKa, KOPPO3HUsi METAJUIOB, CIUIABHI,
CKOPOCTh XMMHMYECKOW peakuuu, MpeaeabHo pgonyctumas KoumeHtpauus [IJIK
BEILIECTBA;
WJUTFOCTPUPOBATh B3aHMMOCBSA3b OCHOBHBIX XHUMHUYECKUX IOHATHM W NPUMEHSATh 3TH
MOHATUS MPH ONIMCAHWU BEIIECTB U UX MPEBPALLCHUN;
WCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JUIsI COCTaBJieHUS (OpMYT BEIIECTB U
YPaBHCHUU XUMHUYECKUX PEAKIINN;
ONPEAECIIATh BAJIEHTHOCTh U CTENIEHb OKUCIEHUSI XUMUYECKUX JIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOrO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCy COEAMHEHUM
no ¢opMmysiaM, BHJ XUMHUYECKON CBsI3M (KOBaJCHTHAas, HOHHAs, METaUIMYECKas) B
HEOPraHUYECKUX COCAMHEHUSX, 3apsii MOHA [0 XUMUUYECKON (hopMmylie, XapaKkTep Cpe/ibl
B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCAWHEHUH, TUI KPUCTAUIMYECKOW PELIETKU
KOHKPETHOI'O BEILIECTBA;
packpsIBaTh cMbICH [lepuoauueckoro 3akoHa /1. 1. MenneneeBa u JeMOHCTPUPOBATH €TO
MOHMMAHHWE: OINHUCHIBATh W XapakTepu3oBaTh TabmuuHyro Qopmy Ileprnonnueckoit
CUCTEMbl XMUMHUUYECKUX DJIEMEHTOB: pa3ivyaTh MOHATUS «ryiaBHas mnoarpynmna (A-
rpynna)» u «mnobouyHas mnoxarpynna (b-rpynma)», manbie u  OoNbIME TEPUOIBI,



COOTHOCHUTH 0003HAUYEHUSI, KOTOPhIE UMEIOTCS B IEPUOIUYECKOM TabIuIle, C YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHHSI aTOMOB XMMHMUYECKHX AJIEMEHTOB (COCTaB W 3apsij sjpa,
o0I1Iee YUCIIO AJIEKTPOHOB M pacHpeelieHue UX MO SJIECKTPOHHBIM CJIO0SM), OOBSICHATH
00II1E 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUN B Mpeiesiax
MaJIbIX TICPHUOIOB M TJIABHBIX TOATPYIII C YIETOM CTPOSHUS UX aTOMOB,;
KJIACCU(UIIUPOBATh XUMHUYECKUE AJIIEMEHTHI, HEOPraHMYECKUE BEIIECTBA, XUMUUYECKHE
peakiuu (10 YHCIy W COCTAaBY Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIMJIOBOMY
s dexTy, Mo M3MEHEHHIO CTCTICHEH OKUCIICHHUSI XUMHYECKUX JICMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIME U CcHenu(PUUIecKue XWMHUYECKHE CBOWCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, IMOATBEPKIAsT OMUCAHUE TTPHUMEPAMH MOJICKYIISIPHBIX H
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKITHI;

COCTABJIATh YPAaBHEHUS DJIEKTPOIUTUYECKON AUCCOLUUALMUA KUCIOT, IIEJI0UYEN U COJEH,
MOJIHBIE U COKpalIEHHBIE YPAaBHEHUsI peaklUii MOHHOTO OOMEHA, YpaBHEHHS peaKklUid,
MOATBEPKTAOIINX  CYIIECTBOBAHWE TEHETHYECKOW CBS3M MEXIY BEIIECTBAMH
Pa3IMYHbBIX KJIACCOB;

pPacKphIBaTh CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMN ITOCPEICTBOM
COCTaBJICHUSA 3JICKTPOHHOTO OallaHCca 3TUX PEaKInii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHHUS, BO3MOKHOCTHU
MPOTEKAHMSI XUMHYECKUX MPEBPAIMICHUHA B PA3TUIHBIX YCIOBHUSAX;

BBIYHCIIATH OTHOCUTENIbHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOTIF0 XUMUYECKOTO AJIeMEeHTa 1o (hOopMyJsie COeIUHEHHs, MaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKON peaKkilny;

coOMrofaTh MpaBWiia TOJB30BAHUS XMUMHUYECKOM TMOCYyIOH U J1abopaTOPHBIM
00Opy/IOBaHWEM, a TaKKE TpaBWja OOpaIlCHUS C BEIICCTBAMH B COOTBETCTBUHU C
WHCTPYKIMSMU TI0 BBITIOJIHEHUIO JTA00PATOPHBIX XUMHUECKUX OIBITOB MO MOTYYEHUIO U
coOMUpaHuIo ra3000pa3HbIX BEIIECTB (AaMMHAaKa U YTJIEKUCIIOTO ra3a);

MIPOBOANTH PEAKIINH, MOATBEPKIAIONINE KAYECTBEHHBIA COCTaB PA3IMYHBIX BEIICCTB:
pacro3HaBaTh OMNBITHBIM MMYTEM XJIOpHA-, OpOMUI-, HOAWA-, KapOoHaT-, Qocdar-,
CWJIMKaT-, Cyib(aT-, TUIPOKCHI-UOHBI, KATHOHBI aMMOHHUS M MOHBI M3YyYEHHBIX
METaJIOB, IPUCYTCTBYIONTHE B BOAHBIX PACTBOPAX HEOPTAHUUECKUX BEIIECTB;
MPUMEHSTH OCHOBHBIE OINEPALMH MBICIUTEILHON NIEATeIbHOCTH — aHAJM3 U CHUHTE3,
CpaBHEHHE, 0000IIeHNe, CHCTEMAaTHU3alWio, BBISIBIICHUE MPUYWHHO-CIICICTBEHHBIX
CBA3€M — i1 W3YyYECHUS CBOWMCTB BEIIECTB M XUMHYECKHX PEAKIUW, €CTECTBEHHO-
HAy4YHbIE METOJIbI O3HAHUS — HAOJII0ICHHUE, U3MEPEHUE, MOICIIMPOBAHHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC

KoaunuecTBo yacoB

Ne Kontpoas | Ilpakrnuec | IJIeKTpoHHbIe (1 poBbLIE)
HanmMeHoBaHue pa3/iesioB U TeM NPOTPaMMbI
n/m Bcero | Hble KHe oOpa3oBaTe/ibHbIE PeCyPChI
padoThI padoThI
Paspnea 1. IlepBoHayajibHble XMMHYECKHUE TOHATHUS
X — o
11 M BaiKHaH OOJACTh CCTECTBOSHAMILL I 5 0 2 bubmmorexa I{OK https://m.edsoo.ru/7f41837¢
MIPAKTHYECKOH eI TeTbHOCTH YeJIOBeKa
1.2 BeniecTBa 1 XumMmu4eckue peakiuu 15 1 0 but6mmoreka I{OK https://m.edsoo.ru/7f41837¢
Hroro mo pazaeny 20
Pa3nen 2. Baxkneiinue npeacTaBuTe/ M HEOPraHMYeCKUX BelIeCTB
2.1 Boznyx. Kucnopon. ITonsitue 06 okcumax 6 0 0 bubmuoreka IIOK https://m.edsoo.ru/7f41837¢
2.2 Bonopoa.Ilonsitue o kuciaorax u consx 8 0 1 bubmmnoreka LHOK https://m.edsoo.ru/7f41837c
2.3 Bona. PactBopsl. [ToHsITHE 00 OCHOBaHUAX 5 1 1 bu6munoreka L{OK https://m.edsoo.ru/7f41837¢
24 OCHOBHBI€ KJIaCCBhl HEOPraHUYECKUX COCITMHEHUI 11 1 1 bubmuoTtexa LIOK https://m.edsoo.ru/7f41837¢
Hroro mo pazaeny 30

Paznen 3. [lepuoauueckuii 3akon u [lepuoanueckas cucrema xumuueckux 3ieMeHToB . U. MenpaesneeBa. CTpoeHne aToM0OB. XUMHYeCKas

CBA3b.

OKHCINTEIBHO-BOCCTAHOBHTEIbHbIE peaknuu

Ilepnonnuecknuii 3akoH u llepuonuyeckas
3.1 cucTteMa XuMudeckux syeMmenToB Jl. U. 7 0 0 bu6mmoreka I{OK https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
X .0 -
3.2 VIMITHACCRA CBASD. LIHCTITEIRHO 8 1 0 Bu6miorexa [IOK https://m.edso0.ru/741837¢
BOCCTAHOBHUTEIIBHBIC PEAKIIUN
Wroro mo pazneny 15 bubmmorexa [{OK https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 0 0 bubmmorexa [{OK https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 5
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9 KVIACC

Ne HanmeHnoBaHue pa3ieoB U TeM NPOrpaMMbl KoaundecTBo 9acos yieKTPOHHbBbIE (U] POBBIE)
n/n Beer | Kontpoan | Ipakrn o0pa3oBaTesibHbIE pecypchl
0 HbIE YyecKHe
padoThbI padoThbI
Pa3nen 1. BemecTBO H XMMHYECKHE PEaKIMH
11 [ToBTOpEeHuE U yriybieHne 3HaHUI OCHOBHBIX pa3zielioB 5 1 0 bu6mmoTtexa LIOK https://m.edsoo.ru/7f41a636
Kypca 8 kacca
1.2 OCHOBHbBIE 3aKOHOMEPHOCTH XMMUYECKUX PEaKIINil 4 0 0 bub6muorexa IHOK https://m.edsoo.ru/7f41a636
1.3 DNEKTPONUTUYECKAS TUCCOLUALINsL. XUMUYECKUE 8 1 1 bubmuoreka IIOK https://m.edsoo.ru/7f41a636
peakIuu B pacTBOpax
Hroro no pazneny 17
Paznena 2. HemeTaJsIBLI M X CO€IHMHEHUS
2.1 OO011ast XxapakTepucThKa XuMudeckux neMeHToB VIIA- 4 0 1 bubmumoreka [1OK https://m.edsoo.ru/7f41a636
rpynnsl. ['anoreHsl
2.2 OO0mast XxapakTepuCTHKa XUMUYIECKHUX dieMeHToB VIA- 6 0 0 but6mmoreka [{OK https://m.edsoo.ru/7f41a636
rpynnbl. Cepa 1 €€ COeTMHECHUS
2.3 OO61mas xapakTepuCcTUKa XMMHYECKHUX 3J1IeMeHTOB VA- 7 0 1 bu6mmotexa LIOK https://m.edsoo.ru/7f41a636
rpynmnsl. A30T, Gocop U UX COeTUHEHUS
24 OO61mas xapakTepucTUKa XMMHYECKUX 3J1eMeHTOoB |V A- 8 1 2 bu6mmoTtexa LIOK https://m.edsoo.ru/7f41a636
IpyNIbl. YTIepoa ¥ KPeMHUN U UX COCTUHCHHUS
Hroro no pazneny 25
Paznen 3. MeTaJsIBLI M X COeTUHEHUS
3.1 OO6mme cBOWCTBA METAJIJIOB 4 0 0 bubmmoTexa [{OK https://m.edsoo.ru/7f41a636
3.2 Baxxuelimme MeTanibl 1 UX COEIUHEHUS 16 1 2 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3znen 4. XuMus 1 OKpY:KaKOIIasi cpea
4.1 ‘ BemecTBa 1 Matepuabl B )KU3HU YeTIOBEKA 3 0 0 bu6moreka I{OK https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3zepBHOE Bpems 3 0 0 bubmoTteka [1OK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 7
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxuunonepHoe ob6mectBo «M3narensctBo «IIpocBemenue

2. Xumus. 9 xknacc. I'.E.Pym3utuc, ®.I'.®enpaman, Mocksa, [Ipocsemnienue, 2019
3. tTabymnpl: [Tepuoanueckas cucTeMa XUMHUCSCKUX 3eMeHToB J1. 1.
MeHnneneeBa, TabIuIa PACTBOPUMOCTH, HIEKTPOXUMUICCKHUN PsiT HATIPSHKCHUS
METAaJIJIOB

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBEHb. -
Peanmuzanus-rpedoBanuii-OI'OC-ocHOBHOr0-006111er0-00 pa3oBaHusl. -

MeTonuueckoe-mocooue-ais-yuurens. pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru

https://www.yaklass.ru
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