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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUSA U C YU4ETOM KOHIICIIIUN MPENOAaBaHus YIeOHOTO mpeaMeTa « XUMHUS
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuM Na€T MPEJCTaBICHUE O MLENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4e€OHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
npeaycMaTpUBAET paclpeielieHue €ro Mo KiaccaM M CTPYKTYpUpPOBAaHHE IO
pa3ienaM M TeMaMm IMPOrpaMMbl MO XUMHH, OMPEAENSICT KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJarolIuXCs, ONpeaAeNieT BO3MOXXHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel U3y4eHHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOW JEATENbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaromierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM EIMHCTBE MHPA, BAXKHYIO
poib urparot GopMUpPYyEMbIE XUMHEH MPEACTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPrUM U 00 DBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOJIEM 3[paBOOXPaHEHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB HMX CAMOCTOSITEIBHOM  y4eOHOW  JESTENBHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEJOBATENbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B PO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aroNInuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIEr0 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ u3zyueHuro. CoaepkaHue CKIAIbIBAECTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIE0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX IMPE/ICTaBICHUM
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 DJIEKTPOJIUTHYECKONM JTUCCOLMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHWS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICYCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blIKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMHM TMpaBWJ OE€30MacHOTO OOpallleHusi C BEIEeCTBAMHU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4JarommMxcss K CaMOCTOSATEIbHOM MO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHEe y OOydYalOIIMXCA TyMAHUCTHYECKUX OTHOILECHHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTUBAlMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 yacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmver xumuu. Pons XuMun B KU3HU YeNOBEKA. XUMHUS B CUCTEME HayK. Tena u Bemecrtsa. PU3nuecKkue CBOMCTBA
BEILECTB. ArperaTHoe cocTosiHue BewecTB. [loHsTHE 0 MeTOAaX MO3HAHMS B XUMHH. UHCThIE BemecTBa U cMecH. CiocoObl
pa3aeieHust CMeceil.

ATOMBI U MOJIEKYJIBI. XUMUYECKHE MIEMEHTBI. CHMBOJIBI XUMHUYECKHUX AJIEMEHTOB. [IpOCThIE U CIIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYCHHE.

Xumuueckas ¢Gopmyna. BaJeHTHOCTP aTOMOB XUMHYECKHMX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BEILECTB.
OTtHocuTenbHass aromMHas Macca. OTHOCHUTENbHAs MOJIEKYJsipHass Macca. MaccoBasi J10JIsI XMMHUYECKOTO JJIEMEHTa B
COEJIMHEHNUHU.

KonunuectBo BemecrBa. Moinbs. MoisipHas Macca. B3auMoOCBsI3b KOJIMYECTBA, MAaCChl M YHCJIA CTPYKTYPHBIX €IMHULL
BellecTBa. Pacuétel mo ¢popmysiaMm XUMUYECKUX COCTUHEHUM.

duznyeckre U XUMHYECKHUE SIBICHHUS. XUMHUUYECKas peakuusi U €€ MpU3HAaKU. 3aKOH COXPAaHEHHUsS] MacChl BEILECTB.
Xumuueckue ypaBHeHus. Kinaccuukanusi XuMUYeCKUX peakuuid (COeIMHEHUs, pa3IoKeHMs], 3aMelIeHUs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XUMUYECKOH MOCYI0H, IpaBuiIaMu paboThl B 1a00opaToOpuu U mpruéMamu 00palieHus ¢ J1abopaTopHbIM
o0opy/ioBaHMEM, H3YYE€HHE M OINHCaHuE (PU3MYECKUX CBOWCTB 0Opa3I0OB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBIIEHUE BOCKA, TasHUE JIbJla, PACTUPAHME caxapa B CTYyNKE, KUIEHUWE W KOHJEHCALHs BOJAbI) U
XUMUYECKUX (TOpEeHUEe CBEYH, MPOKAJUBAHUE METHOW MPOBOJIOKH, B3aMMOJICWCTBHE MeJla C KHUCJIOTOMN) SIBICHUH,
HAOJII0JIEHUE U ONHCAaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuuil (pas3ioKeHHue caxapa, B3aUMOJCICTBUE CEepHOM
KHUCIIOTBI C XJIOpUAOM Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanum, B3anMoIelCTBHE Kelie3a ¢ paCTBOPOM
comu meau (), u3yueHume cnocoOOB pa3jelieHHusl CMeceil: ¢ MOMOIIbI0 MarHuTa, (QUIBTPOBAaHUE, BBIMAPUBAHME,
JUCTUIIIALMS, XpomaTorpadusi, MPOBEACHUE OUYMCTKH IOBAapeHHOW COJM, HAOJIOJEHHE M OMNHCaHUE pPe3yJIbTaTOB
IIPOBENICHHUSI OIbITA, WJUTFOCTPUPYIOLLErO 3aKOH COXPAHEHUSI MACChI, CO3/IaHNE MOJIENIEN MOJIEKYJI (ILIAPOCTEPIKHEBBIX ).

BaxHellline npeacTraBuTe M HEOPraHUYECKHUX BeLIEeCTB



Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — anmeMeHT u mpocTtoe BemiecTBo. HaxoxaeHue kuciaoponaa B
npupojsie, (U3NYECKUe M XUMHUYECKHe cBoMcTBa (peakuuu ropenus). Oxcupabl. [lpumenenue kucnopoga. CrocoObl
MOJIYYEHHUs] KMCJIOpOoJa B Jab0OpaTOpuu U MPOMBIIUIEHHOCTH. KpyroBopot kucinopoaa B npupone. O30H — ajuioTpomnHast
MOAU(UKALINS KUCIOPOIA.

TernoBolt 3P (heKT XUMUYECKON peaklnH, TEPMOXUMUYECKUE YpPAaBHEHMS, JK30- U IHAOTEPMHUYECKUE PEaAKIUU.
TomnuBo: yroiab u MeTaH. 3arpsi3HEHHUE BO3/yXa, YCUICHHE TApHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bogopon — anemeHT u npoctoe BemecTBo. Haxoxaenne Boopoaa B npupoje, pusndeckre 1 XUMUIECKHe CBONCTBA,
IpUMEHEHHUE, crocoObl nonydeHus. Kucnotel u conu.

Mounsipablii 00BEM ra3oB. Pacuérhl 1o XUMUYECKUM ypaBHEHUSIM.

duznueckne cBoiicTBa BoAbl. Bojma kak pactBopurens. PacTBopsl. HachllieHHBIE W HEHACBILIEHHBIE PACTBOPBI.
PacTtBopumMocCTh BeliecTB B Boje. MaccoBasi J0JIsI BEIIECTBA B PACTBOPE. XUMHYECKHE CBOMCTBA BOJIbI. OcHOBaHMs. Pomb
pacTBOPOB B MPUPOJIE U B JKU3HU 4YeslioBeKa. KpyroBopoT Boabl B Mpupojie. 3arps3HeHHe NPUPOAHBIX BojA. OxpaHa H
OUYMCTKA PUPOJIHBIX BOX.

Knaccudukanus Heoprannueckux coenuHeHuil. Oxcuapl. Knaccudukanus okcuaos: coneodpasyroiue (OCHOBHBIE,
KHCIIOTHBIE, aMm@oTepHble) U HecosieoOpasyromue. HoMmeHnknarypa oxcuaoB. DPU3MYECKHE U XUMHUYECKHE CBOMCTBA
okcuoB. [lonyueHne okcuao0B.

OcHoBanusi. Knaccudukanuss ocHOBaHUMN: IMIENIOYM W HEPACTBOPUMBbIE OCHOBaHUA. HomeHKiaTypa OCHOBaHMIA.
du3nyecKkrne U XMMUYECKHE CBOMCTBA OCHOBaHUU. [loiryyeHrne ocCHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucior. Ou3nyeckue M XUMUYECKUE CBOMCTBAa KHUCIOT. Psin
aktuBHOoCcTH MeTaiuioB H. H. bekerosa. [lonyuenune kucnor.

Conu. Homenknarypa coneil. @u3ndeckue 1 XuMHA4decKue cBorcTBa conel. [lomyuenue coneit.

['eHeTnyecKas CBA3b MEXKAY KJIACCAMU HEOPTaHUYECKNUX COECIMHEHUN.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OTpeeNIEHUE COJEPKaHUs KUCIOPOIa B BO3AyXe, MTOJIydeHHe, COOUpaHue, paclio3HaBaHUE U U3yUeHHUE
CBOMCTB KHCIJIOpOJa, HaOJI0IeHHE B3aMMOJACIHCTBHUS BEILIECTB C KUCIOPOJIOM U YCIIOBUS BOSHUKHOBEHMS M MPEKPALECHUS
ropeHusi (moxapa), O3HAKOMJICHME C 00pa3laMud OKCHJIOB M ONHMCaHUE HUX CBOWCTB, IOJy4Y€HHE, COOUpaHHue,
pacrio3HaBaHHME U HM3Yy4Y€HHE CBOWCTB BOJOpOJa (ropeHue), B3auMozeicTere Bogopoaa ¢ okcuaom menu (Il) (Bo3moxkHo



WCITOJIP30BAaHUE BUICOMATEPUAIIOB), HAOIIOIEHNE 00Pa3I[0B BEMIECTB KOJTUYECTBOM | MOJIb, MCCIEAOBaHIE OCOOCHHOCTEH
pPacTBOPEHUS BEIIECTB C PA3JIMYHOW PACTBOPUMOCTBIO, NMPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MACCOBOW JIOJIEH
pPacTBOPEHHOIO BEIECTBAa, B3aUMOJEHCTBHE BOJbI C METaJUlaMH (HaTpUEM M KajbliKeM) (BO3MOXKHO HCHOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHUE OOpa3ll0B HEOPraHUYECKHX BEIIECTB PA3MYHBIX KJIACCOB, HAOJIOJIEHHE H3MEHEHUS
OKpPAaCK{ MHIMKATOPOB B pacTBOpaxX KUCIOT U IIeJI0UeH, n3yueHue B3aumoiericteus okcuaa meau (1) ¢ pactsopom cepHoit
KHMCJIOTBI, KHCJIOT C METAJUIAMU, PEAKIHNN HEUTPAIU3AIUH, TOJYYEHHE HEPACTBOPUMBIX OCHOBAHHM, BHITECHEHHE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 IO TeMe « BaKHEHIIINE KIIACChl HEOPTaHUYECKUX
COCAMHECHUI.

Ilepunonnuecknii 3akoH u Ilepuognueckas cucrema xummiyeckux ieMeHToB JI. U. MenaeneeBa. CtpoeHue
aToMoOB. XUMHYECKas CBsA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[lepBbie MOMBITKU KJIaCCU(DUKALIMN XUMUYECKUX AJIeMEHTOB. [IoHsITHE O rpynmnax CXOHBIX JIEMEHTOB (ILIETOYHBIC U
IIEJI0YHO3EMEIbHBIE METAILIbI, TAJIOr€Hbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT amM(OTepHbIE OKCUABI U
TUAPOKCHUIBI.

[Tepuonuuecknii 3axoH. [lepuoanueckas cucrema xumuieckux 3neMenToB . 1. Menneneesa. Koporkonepuoanas u
nuHHoTniepuoaHas Gopmel [lepuoanueckoit cucteMbl xumuueckux snemeHToB J[. M. Menneneesa. Ilepuonabl u rpynmsl.
DU3NYECKNN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYHIIBI AJIEMEHTA.

Crpoenne aTtomoB. CoctaB aroMHbIX siaep. M3otombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX O0O0JIOYEK aTOMOB
nepBeix 20 xumuueckux sjeMeHToB Ilepumoamueckoit cucrembl JI. M. MeHneneeBa. XapakTepUCTUKA XUMHUUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI paJauyca aTOMOB XHWMHYECKUX DJIEMEHTOB, METAUIMYECKUX U HEMETAUIMYECKUX
CBOMCTB MO TpynmaM U rnepuoam.

3nauenue Ilepuoanueckoro 3akoHa u llepronnueckoil cCUCTEMbl XMMHYECKHUX BJIEMEHTOB JJIS PAa3BUTHUS HAyKH U
npaktuku. [{. 1. MenaeneeB — yuy€HbIi U TpakIaHUH.

Xumuyeckass cBsizb. KoBajeHTHas (MOJISIpHAsT W HEMOJIAPHAs)) CBSI3b. JIEKTPOOTPUIATEIBHOCTh XUMHUYECKHUX
aneMeHTOB. IOHHAs CBA3b.

Crenenb okuciieHUs. OKHCIUTEIBHO--BOCCTAHOBUTEIbHBIC peakuuu. [Iporecchl OKHUCIEHHST W BOCCTAaHOBJICHMUSI.
OKUCAUTENN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3loB BEUIECTB METAJJIOB U HEMETAJUIOB, B3aUMOJEHCTBAE TMIPOKCUIA [IMHKA C paCTBOPAMU KHUCJIOT U
1IeJ04Yel, MPOBEICHUE OIbBITOB, WIUTIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpEeHHE,
peaKIMK Pas3IoKeHUs, COSTUHEHU).

Mescnpeomemmnbnie ceasu

Peannsanuys MeXIpeIMETHBIX CBS3€U MPU U3YYEHHHM XMMHU B 8 KJIACCE OCYLIECTBIIETCS YE€pPE3 UCIOJIb30BAHUE KAK
OOITMX ECTECTBEHHO--HAYYHBIX TOHSATHUW, TaK W TOHATHW, SBISIIONIUXCS CHUCTEMHBIMH [UJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAYyYHbIE OHATHS: HAYYHBIN (pakT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIN3, CUHTE3, Kilaccudukaus,
NEePUOIMYHOCTD, HAOIIOJIEHUE, DKCIIEPUMEHT, MOJICTUPOBAHNUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: maTepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHWJA, H30TOMbI, PaTUOAKTUBHOCTH, MOJEKYJA,
AIEKTPUYECKUI 3apsij, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BELECTBA, Ta3, PU3NUECKHE BEIIMYUHBI, €TUHULIBI
U3MEPEHUS, KOCMOC, INTaHETHI, 3BE311bI, COIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOPHBIC MOPOJIbI, MOJE3HBIE HCKOMAEMble, TOIUIMBO, BOJHBIC
peCypCHI.

9 KJIACC

BemecTBo M XMMHUYeCKasi peaKkIus

[Tepuoguueckuii 3akoH. Ilepuoanueckast cucrema xumudeckux 3nemeHToB J[. M. MengeneeBa. CtpoeHrne aTOMOB.
3aKOHOMEpPHOCTH B HW3MEHEHMHM CBOWCTB XHMHUUYECKHUX DJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJblUS U HX
COEJIMHEHUI B COOTBETCTBUU C TIOJIO)KEHHEM 3JIEMEHTOB B [lepnoinyueckoi cucteMe u CTpOEHUEM UX aTOMOB.

CrtpoeHue BellecTBa: BUJIbI XUMUYECKON CBA3U. THUIBI KPUCTAIUIMYECKUX PEUIETOK, 3aBUCUMOCTh CBOICTB BEILIECTBA
OT THUIIA KPUCTAIUINYECKON PEIIETKHA U BUJIa XUMUYECKOM CBSI3H.

Knaccudukainums v HOMEHKIATypa HEOPraHUYECKHX BEIECTB. XMMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K
Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX COSIUHEHUM, TeHeTUUECKas CBsI3bh HEOPTAaHMYECKUX BEIIECTB.



Krnaccudukanys XuMAYeCKUX peakiuid 1Mo pa3aIudHBIM MPU3HAKaM (IO YHUCITy M COCTaBY YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIUIOBOMY 3P (HEKTy, MO0 M3MEHEHHUIO CTEMEeHEH OKHCICHHUS] XMMHUYECKHUX AJIIEMEHTOB, IO OOPaTUMOCTH, TIO
YYaCTHIO KaTaau3aTopa). DK30- U SHAOTEPMUUECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu xumudeckoil peakiuu. [loHsTne 00 00OpaTUMBIX W HEOOPATUMBIX XHUMHYECKUX PEAKIIMSIX.
[loHATHE O TOMOTEHHBIX M TreTepOoreHHBIX peakuusax. [lonstue o karanuze. IIoHATME O XMMHUYECKOM pPABHOBECHH.
DaKTOPBI, BIUSAIOLIME HA CKOPOCTh XUMUYECKON PEAKIIUH U TIOJI0KEHUE XUMUYECKOTO PABHOBECHSL.

OKUCIUTETPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU, JICKTPOHHBIM OAlaHC OKUCIWUTEIbHO-BOCCTAHOBUTEIHLHON pEaKIUU.
CocraBiieHUE ypaBHEHHIl OKHUCIHUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIMI C HCHOJb30BAHHEM METOJIa 3JIEKTPOHHOTO
OasnaHca.

Teopust 3NEKTPOJUTHUECKON AUCCOIMALMU. OJIEKTPOJUTHI M HEANEKTPOJHTHL. KaTHOHBI, aHHOHBI. MexaHu3M
JMCCOLUAIIMN BEIIECTB C pa3IMYHBIMM BHAAMU XUMHYeCKOW cBsi3u. CreneHb nuccouuaruu. CuiabHbIE W clla0ble
AIEKTPOJIUTHL.

Peakiuu noHHOTO OOMEHa. YCIIOBUS MPOTEKAHUS pPEaKIMil MOHHOTO OOMEHA, MOJHBbIE M COKpalIEHHbIE MOHHBIC
ypaBHeHUs1 peakiuii. CBONCTBa KHUCIOT, OCHOBaHMM M COJIEH B CBETE€ NPEICTaBICHUNA OO0 AIEKTPOIUTHUECKOM
nuccormanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[oHsTHE O THAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCJSIMH KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAUIOB W HEMETAIIJIOB
(rpaduta u anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTU XMMHYECKOW peakiuu
OT BO3CHCTBUS PA3IUYHBIX (DAKTOPOB, UCCIIEAOBAHNUE HIIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIlecca AUCCOLUAIIUN
KHUCJIOT, IeJIoued U cosieil (BO3MOXXHO HCIOJh30BaHUE BUIEO MaTEpHasioB), MPOBEIACHUE OIbBITOB, WJUIIOCTPUPYIOIINX
MPU3HAKU MPOTEKAHUS PEAKIUi MOHHOTO oOMeHa (0O0pa3oBaHME OCajliKa, BbIJEICHUE ra3a, oOpa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ OPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  peakuuid (TOpEHHE, PEeakluu Ppas3oKEHHUS,
COEIMHEHU), PACIIO3HABAHME HEOPraHMYECKHUX BEIIECTB C MOMOIIbI) KAaYECTBEHHBIX PEAKIMH Ha HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTtasuibl 1 UX COeIMHEHUS

OO6m1as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTepHbIE CTENEeHU OKuciaeHus. CTpoeHue
1 (U3UYECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MpUMEpE Xjopa (B3aMMOJIEHCTBHE C



MeTajulaMH, HeMeTajlaMu, mienodamu). Xiopoogopod. CoiisiHas KHCIIOTa, XHMHYECKHME CBOMCTBA, IOJIYYEHHE,
npuMeHeHue. JleiicTBue XJiopa W XJIOPOBOJOPOAA HA OPraHM3M 4YesloBeKa. BakHellime XJIOpUIbl U MX HAaXOXKJICHUE B
IpUPOJE.

Oo6mast xapaktepuctuka dieMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOEHHMS aTOMOB, XapaKTEpHbIE CTENEHU
okucieHusi. CTpoeHue U (PpU3nYecKkue CBOMCTBA MPOCTHIX BEHIECTB — KHUCIOPOAA U Cepbl. AJNIOTPONHBIE MOAU(DUKALIMU
KHUCTIOpOJla U cepbl. XUMHUECKHE CBOWCTBa cephl. CepoBOAOPOJ, CTpOCHHE, (PU3NYECKHE UM XUMHUYECKHE CBOMCTBA.
Oxcunbl cepbl Kak MPEACTAaBUTENHN KUCIOTHBIX OKCHIoB. CepHas KuciaoTa, (Pu3ndecKne U XUMHUYECKUE CBOMCTBA (00IIHe
KaK TpEeJCTaBUTENS Kilacca KUCIOT W crnenuduyeckue). XUMUUECKUE PEaKlUu, JIeKAIIUe B OCHOBE MPOMBIIIUIEHHOTO
crioco0a Moxy4deHus: cepHoi KUCIOTHI. [IprumeHenue cepHoit kucnoThl. Coyii CEpHON KUCIOTHI, KAUECTBEHHAS peaklus Ha
cynbdar-uon. HaxoxxneHue cepbl U €€ COEAMHEHUN B MpHUPOAEC. XHUMHUUYECKOE 3arps3HEHUE OKpYXKaroleh cpesbl
COEJIMHEHUAMHU Cepbl (KUCIOTHBIE T0KIH, 3arps3HEHUE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAICHHUS.

O6mass xapaktepuctuka djaeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTpPOCHHUSI aTOMOB, XapaKTEpHBbIE CTETECHU
OKHUCJICHHS. A30T, paclpOCTpaHEHHE B MPUPOJE, Pu3nyeckue U XUMHueckue cpoiicTBa. KpyroBopor azora B mpupoe.
AMMHak, ero (u3MUYEeCKUe M XMMHUYECKHE CBOWCTBA, MOJydeHHEe W npuMeHeHue. Coiau aMMOHMS, UX (U3HUYECKHE U
XMMHUYECKUE CBOMCTBA, NMpuMeHeHHe. KauecTBeHHass peakuusi Ha MOHbI aMMOHUA. A30THasi KHCIJIOTa, €€ TMOJIydYeHUE,
(bu3nUecKkue U XMMUYECKHE CBOKCTBA (0OIIME KaK MPEICTAaBUTENs Kiacca KUCIOT U creuuduueckue). McnonszoBanue
HUTPATOB W COJIC aMMOHHUS B Kaue€CTBE MUHEPAJIbHBIX YJ0OpeHHil. XUMHUUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH Cpebl
COCIMHEHUSIMH a30Ta (KUCJIOTHBIC JOXIHW, 3arpsA3HEHUE BO3AyXa, IMOYBBI W BOJMOEMOB). Docdop, amIOTPOMHbBIE
Moudukanun dhocdopa, puzndeckue u xumuueckue cpoiicta. Okenna dochopa (V) u pochopHas kuciaora, GU3nIecKue
U XMMUYECKHe CBOMCTBa, nojiyueHue. Mcnonp3oBanue GpocdaToB B KaUueCTBE MUHEPAIBHBIX YAOOPEHUM.

O6mass xapakrepuctuka djeMeHTOB IV A-rpynmnel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE CTETECHU
OKHUCJICHHS. YTJIepo/, auIOTpOIHbIe MOAUDUKAIINH, PACIPOCTPaHEHUE B MPUPOJE, PU3NUECKUe U XUMUYECKHE CBOMCTBA.
Ancop6uus. Kpyrosopot yriepoaa B pupoje. OKcuubl yriepojaa, ux Gu3ndeckre 1 XHMUYECKUe CBOMCTBA, IEHCTBUE HA
JKMBBIC OPraHU3MbI, MOJyYCHHE W MPHMEHEHHE. DKOJOIMYeCKUe MpoOIeMbl, CBS3aHHbIC ¢ okcuaoMm yriepoga (1V),
rurnoTe3a riao0anbHOTO MOTEIUICHUS KiIUMaTa, MapHUKOBBIA 3P¢eKT. YrojbHas KUCIOTa U €€ coyd, UuX (U3HYECKUE U
XUMHUYECKUE CBOMCTBa, TMoJiydeHHWe M TpuMeHeHue. KadecTBeHHass peakius Ha KapOOHaT-uoHBI. lcronab3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJIEHHOCTH B CETbCKOM XO35SUCTBE.



[lepBoHayanbHble MOHATUS 00 OpPraHMYECKHUX BEHIECTBAX KAaK O COCAMHEHUSAX Yriepoja (MeTaH, 3TaH, STHIICH,
alleTWIICH, 3TaHOJI, TJIMLEPUH, YKCYCHas Kuciora). lIpupoaHble MCTOYHMKHM YIJIEBOIOPOJOB (YroJib, IPUPOAHBIA TIa3,
He(Th), IPOAYKTHI UX TepepabOTKu (OEH3WH), UX POJIb B OBITY U MPOMBIUICHHOCTH. [loHATHE 0 OMOTOTHYECKN BaKHBIX
BEILIECTBAX: JKHUpaX, OelikaxX, YIriieBoJax — U WX POJM B KM3HU 4YeloBeka. MaTepuanbHOE €IUHCTBO OPraHUYECKHUX U
HEOPTaHUYECKUX COCIUHEHHUI.

Kpemumuii, ero ¢pusnyeckue 1 XUMUYECKUE CBOMCTBA, MOy4YeHHE U npuMeHeHrne. CoeTMHEHUs] KPEMHUS B MPUPOJIE.
Oobmue mpencraBiaenuss o0 okcuae kpemuus (1V) u kpemHueBoil kucinore. CHIMKAThl, UX HCIOJIB30BaHUE B OBITY, B
IPOMBIIIIIEHHOCTH. BakHeline cTpouTenbHble MaTepUalibl: KEpaMUKa, CTEKJI0, IEMEHT, OETOH, kenne300eToH. [IpobieMsl
0€30I1aCHOT0 UCII0JIb30BAHUS CTPOUTENIBHBIX MAaTEPUATIOB B IIOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumMeHm:

U3y4eHue 00pa30B HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJITHOM KUCJIOTHI, TPOBEJACHUE KAUECTBEHHBIX PEAKIIMI Ha
XJIOPUA-UOHBI U HAONIOJCHUE MPU3HAKOB UX MPOTEKAHUs, OMbITHI, OTpakarliyue (QU3NYECKue U XMMUYECKHE CBOWCTBA
rajJlor€HOB U MX COEAMHEHHUH (BO3MOXKHO MCHOJIb30BAaHHE BHUJCOMATEPHANIOB), O3HAKOMIIEHHWE C OOpa3lamMu XJIOPUJIOB
(ranoreHu1I0B), O3HAKOMJIEHUE ¢ 00pasliaMu cepbl U €€ COCAMHEHUSMHU (BO3MOXHO MCIIOJNb30BaHUE BUACOMATEPUAJIOB),
HaOroieHUe Tmpolecca OOYriauMBaHUA caxapa IMOJ JEWCTBHEM KOHIICHTPUPOBAHHOM CEpPHOM KHUCIOTHI, H3yYEHHE
XUMHUYECKUX CBOMCTB pa30aBICHHOW CEpHOM KHUCIOThI, NPOBEICHHWE KAYECTBEHHON peakuuu Ha CyabpaT-uoH u
HaOJIoIcHUE MpU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKMMH CBOMCTBaMHU a30Ta, pocdopa U UX COECIUHEHUU
(BO3MOXXHO UCIOJIb30BaHUE BUEOMATEpPUAIOB), oOpasiiaMu a30THBIX U (HOCHOPHBIX yAOOPEHHH, MOTydeHIE, COOMpaHue,
pacro3HaBaHME U U3yUYEHHE CBOMCTB aMMHaKa, IPOBEJACHHE KAueCTBEHHBIX peaklUui Ha MOH aMMOHHUSA U pocdaT-uoH U
U3y4YeHUE MPU3HAKOB MX MPOTEKaHMs, B3aMMOJACHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEIbIO (BO3MOKHO
UCIIOJIb30BAaHUE BHUACOMATEPUAIIOB), M3YyUYEHHE MOJENIed KPUCTAUIMYECKUX pEETOK anMasa, rpadura, ¢yinepeHa,
O3HaKOMJIEHHUE C TMPOLIECCOM aICOPOLMU pACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOrasa,
noJiyuyeHue, cobupaHue, pacrlo3HaBaHUe U U3Y4YeHHE CBOICTB YIJIEKUCIIOTO ra3a, MPOBEIEHUE KaueCTBEHHBIX peaklnii Ha
KapOOHAaT M CWJIMKAT-MOHbl W M3yY€HHE TMPU3HAKOB HX TMPOTEKaHMs, O3HAKOMJICHHE C MPOAYKUUEH CHIMKATHOM
MPOMBIIIUIEHHOCTH, PEIIEHUE AKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelne HeMeTaulbl U UX COSAMHEHUS.

MeTtasiibl 1 MX COeUHEHUS



OO6mrast xapakTepUCTUKa XUMHUYECKHX AJIEMEHTOB — META/UIOB Ha OCHOBAaHMM MX ToJiokeHus B llepmommnueckoit
cucrteme xumuueckux anemeHToB JI. 1. MengeneeBa u crpoeHusi aroMoB. CTpoeHne MeTauioB. Metajmnyeckasi CBsI3b U
METAJJTMYEeCKasi KpUCTAIIMYECKass penIeTka. OJIEKTPOXUMUYECKUN psjJi HaNpsbKeHW MeTauioB. (Du3nYecKkue u
XUMHUYECKHE CBOMCTBAa MeTayuioB. OOmIMe crocoObl MmoixydeHus: MeramuioB. [loHsATHE O KOppPO3WM METalioB, OCHOBHbBIE
CrocoObl 3alIUThl UX OT Koppo3uu. CiuiaBbl (CTaslb, YyryH, AIOPAIIOMUHUN, OpOH3a) U HMX MPUMEHEHHE B OBITY U
MPOMBIILICHHOCTH.

[Ilenounsie MeTaiuibl: moJIo)keHUE B [lepuonnueckon cucreme xumuaeckux amneMeHToB . . MenaeneeBa, ctpoeHue
X aTOMOB, HaxOXJieHHe B mpupoje. Ou3znyeckue U XUMHUYECKHE CBOMCTBA (Ha mpuMmepe HaTpus M Kanus). OKCHIBI U
TUAPOKCUIBI HATpUS U Kanud. [[puMeHeHre mEeI0uYHbIX METAIJIOB U UX COCIUHEHUM.

[[lenouHO3EeMENBHBIE METAJIIIBI MATHUM M KallbLIMiL: MoJokeHue B [leproanyueckoil cucteMe XMMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE MX aTOMOB, HaxOXkJAcHUE B npupoac. Pu3nMUecKrne M XMUMHUYECKHE CBOWCTBA MAarHus U
KaJibIusl. BakHelmme coeiuHeHns Kaablus (OKCUI, TUIPOKCU/I, COJIn). KECTKOCTH BOJBI U CLIOCOOKI €€ YCTpaHEHUS.

AmomuHuii: nosoxenue B I[lepronnueckoil cucteMe xumuueckux 3iemeHToB . M. MenaeneeBa, cTpoeHUE aToma,
HaxOXJeHue B npupojie. Puznueckue 1 XMMUYECKUE CBOMCTBA altOMUHUA. AMGOTEpHbIE CBOMCTBA OKCHJIA U TUPOKCHUIA
AITFOMUHUS.

Kenezo: nonoxenune B Ilepmogmueckoit cucreme xumuueckux sneMeHToB . M. MenpaeneeBa, cTpoeHHE aTtoma,
HaxoXJeHue B mpupoje. dusnyeckue U XUMHUYECKHUE CBOMCTBA xene3a. Okcuibl, TUAPOKCUIL U coyiu xkene3a (1) u
xemnesa (l11), ux cocra, cBoOWCTBa U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C 00pa3llaMu METAJUIOB U CILJIaBOB, X (PU3UYECKUMH CBOMCTBAMH, U3yUCHHUE PE3YJbTATOB KOPPO3UU
METAJIJIOB (BO3MOXHO HCIIOJB30BaHUE BUIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJACHCTBUS OKCHIA KaJIbIUS U HATPHUS C
BOJIOM (BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPUATIOB), UCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI, MPOIECCa TOPEHUS JKeTe3a
B KUCIIOpOJie (BO3MOKHO HMCIOJIb30BAHHE BUEOMATEPUAIOB), TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMN HA HOHBIL:
MarHusi, Kajabllus, amoMuHusi, nuHka, xeneza (l1) m xenesa (Ill), menu (Il), HaGmomenne u ommcaHue MPOIECCOB
OKpalIMBaHUS TJIAMEHH MOHAMU HATPUsl, KaJIusl U KaJbIus (BO3MOXHO MCIIOJIb30BaHUE BUICOMATEPHUAIIOB), UCCIIEI0BaHUE
aM(OTEepHBIX CBOMCTB THAPOKCHAA AJTIOMUHHS W THUIPOKCHUJA ITUHKA, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJlad IO TeMe
«BaxkHenre MeTaJlIbl U UX COCUHEHUS.



XumMus 4 OKpy:Kawiuas cpeaa

BemecTtBa 1 Marepuaiibl B MMOBCEIHEBHOM >KM3HMU 4YeloBeKa. be3omacHoe HCIOJIb30BaHHME BEIIECTB U XUMHUUYECKUX
peakuuii B ObITy. [lepBast moMOIIb MPU XUMHYECKUX 0XKOTaX M OTPABICHUSX.

XUMHUECKOE 3arpsi3HEHUE OKpY:Karollel cpebl (MpeenbHas A0MmycTuMasi KOHIEHTpalus BeuiecTs, aanee — [11K).
Ponb XvuMHM B pelieHuU 3KOJIOTMYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

M3y4YeHHe 00pa3loB MaTEpUaIoB (CTEKIIO, CIIABbI METAJJIOB, MOJUMEPHbBIC MAaTEpUAIbI).

Mescnpeomemnbnie ceasu

Peanuzanusi MeXIpeaMETHBIX CBSA3EH MPU M3YYCHUH XUMUHU B 9 Kilacce OCYIIECTBISIETCS Yepe3 UCIOIb30BaHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX TMOHATUN, TaK W TOHATHUM, SIBISIOMIMXCA CUCTEMHBIMU I OTHEIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAYYHOT'O [UKJIA.

OO0uue ecTeCTBEeHHO-HAayYHbIE MTOHATHS: HAYYHBIN (PakT, rumnoresa, 3aK0H, TEOPUs, aHAJIN3, CUHTE3, KJIaccu(uKaius,
NEPUOJIMYHOCTh, HAOIIOICHUE, IKCIIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHUE, MOJEIb, SBJICHUE, MAPHUKOBBIA 3(PQeEKT,
TEXHOJIOTHSI, MaTEpUAJIbI.

dusuka: maTepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHWJA, H30TOMbI, PaIUOAKTUBHOCTH, MOJEKYJA,
AIEKTPUUYECKUN 3apsij], TPOBOAHUKH, TTOJTYIIPOBOAHUKH, JUIICKTPUKH, (DOTOAIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHoe
COCTOSIHUE BEIIECTBA, ra3, pacTBOpP, PACTBOPUMOCTh, KpUCTALIMYECKash peIIETKa, CIUIaBbl, (PU3MYECKUE BEIUUYUHBI,
SAMHUIIBI U3MEPEHMSI, KOCMHUECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE311b1, COTHILE.

buonorus: ¢dortocunres, npixanue, Ouocdepa, HIKOCHUCTEMa, MHUHEpAIbHBIE YIOOPEHMS, MHUKPOIJIEMEHTHI,
MaKpO3JIEMEHThI, MUTATEJIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC TMOPOJIbI, MOJE3HBIE HCKOMAEMbIE, TOIUIUBO, BOJHBIC
pecypchl.

IMNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O
OBUHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI



JIM4HOCTHBIE Pe3yJbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUsl JOCTUTAIOTCS B XOJA€ OOydeHUs
XUMHH B €IWHCTBE Y4YEOHONH M BOCHHUTATENIbHON [EATEIBHOCTH B COOTBETCTBHHM C TPAJUIMOHHBIMH POCCHUCKUMHU
COLIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, TNPUHATBIMH B OOIIECTBE MpaBUIaMH U HOpMaMH
MOBEJICHUS U CIIOCOOCTBYIOT MPOLIECCAM CaAMOIIO3HAHUSL, CAMOPA3BUTHS U COLIMATIN3ALUU O0yYarOIUXCS.

JIMYHOCTHBIE pPE3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCA CHCTEMOH IMO3UTHUBHBIX
LICHHOCTHBIX OPUEHTAIIMN U PACIIMPEHUE OIBITA IESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS:

LIEHHOCTHOI'0 OTHOIIECHUSA K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY M HAYYHOMY HACIEIUIO, ITIOHUMaHUS
3HAYCHUs] XMMHUYECKON HAayKH B JKU3HM COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHON MH(pOpMaluen o
NEPEOBBIX JOCTHKEHUSIX U OTKPBITUAX MUPOBOM U OT€YECTBEHHON XMMMHU, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpaA U OOIIECTBA;

2) rpaskKAaHCKOr0 BOCIUTAHMS:

IIPEACTABICHUS O COLMAJIBHBIX HOPMaxX Y IIPaBUJIaX MEKIMYHOCTHBIX OTHOLIEHUHN B KOJIJIEKTUBE, KOMMYHUKATUBHOU
KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOHM, Y4eOHO-UCCIIEI0BATEIbCKON, TBOPUECKOW M JIPYTUX BHUJAX JEATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOM [I€ATENbHOCTH MpPHU BBIIOJIHEHUH YYEOHbIX, IO3HABaTENbHBIX 3ajady,
BBINIOJIHEHUH XHMHYECKUX JKCIEPUMEHTOB, CO3JaHMHM Y4YE€OHBIX IPOEKTOB, CTPEMJICHHS K B3aUMONOHHMAHHUIO H
B3aMMONOMONIN B MPOIIECCE 3TOM y4eOHON AESITENIbHOCTH, TOTOBHOCTU OLICHMBATh CBOE MOBEJAEHUE M MOCTYNKH CBOMX
TOBAPUILEH C MTO3ULUU HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA ITOCIEACTBUMN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 IO3HAHMSL:

MHPOBO33PEHYECKHUE MPEIACTABICHUS O BEUIECTBE W XMUMHUYECKOW PEAKIMH, COOTBETCTBYIOIIUE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M COCTABIIAIOLIME OCHOBY JUIA MIOHMMaHUS CYLIIHOCTHM HAyYHOM KapTHUHBI MUpPA, IPEACTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI NMPUPOABI, B3aHUMOCBS3SIX YEJOBEKa C MPUPOIHON CPENOil, O POJM XHMHUU B
ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

NO3HaBaTeJIbHbIE MOTHBBI, HAMPABJICHHBIC HA MOJyUYEHUE HOBBIX 3HAHUH 10 XUMUU, HEOOXOIUMBIE AJi1 OOBSICHEHUS
HaOJI0JaeMBbIX TMPOIECCOB U SIBIICHUH, MO3HABATEIbHOW, MH(OPMAIIMOHHON M YUTATENIbCKOW KYJIbTYpbI, B TOM YHUCIE
HABBIKOB CAMOCTOSITENIbHOW pabOThl C YYEOHBIMH TEKCTaMH, CIPABOYHON JIMTEPAaTypoOH, JAOCTYHHBIMH TEXHUYECKUMHU
cpeacTBaMU MHPOPMAIIMOHHBIX TEXHOJIOTUH;



UHTEpPEC K OOYYEHHI0O M TO3HAHHUIO, JFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K C€aMOOOpa30BaHHIO,
MPOEKTHOM W HCCIEeNOBAaTENbCKONW MEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPABIEHHOCTH M YpPOBHS OOYYEeHHS B
JIaTbHEHIIIEM;

4) ¢popMuUpOBaHUS KYJbTYPHI 3[10POBb:

OCO3HAaHUE LEHHOCTU KU3HU, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3[0POBBIO, YCTAHOBKM Ha 3JI0pOBBIM 00pa3
YKU3HHU, OCO3HAHHUE MOCIEACTBUN W HENPUSATHE BPEIHBIX MPUBBIYEK (YHOTPEOJECHHS alIKOTOJs, HAPKOTHUKOB, KypeHUs),
HEOOXOJMMOCTH COONIOACHUS MPaBUi 0€30MaCHOCTH MPU OOpaIIeHUH ¢ XMMHUYECKUMHU BEIIECTBAMH B OBITY U peaslbHOM
KU3HY;

5) TPy10BOT0 BOCTIMTAHHUSI:

UHTEpEC K MPAaKTUUECKOMY H3YYEHMIO NMpOoQeccuil U TpyAa pa3iMyHOro pojia, YBaXXEHHE K TPYLy U pe3yjbTaTam
TPYJIOBOI JEATENBHOCTH, B TOM YHCIIE HA OCHOBE MPHUMEHEHMS MPEIMETHBIX 3HAHUM MO XMMHH, OCO3HAHHBIA BBHIOOP
WHIUBUIYAIbHOM TPAEKTOPUHU MPOJOJLKEHUS 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHEmHON Npo(eCCUOHATBbHOW NEATENIbHOCTH U Pa3BUTHUS HEOOXOIHUMBIX
YMEHHM, TOTOBHOCTb a/IalITUPOBATHCA B MPO(HECCUOHATIBHOM Cpeie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH LIETECO00pa3HOEe OTHOIIEHUE K MPUPOJIE KaK UCTOYHHKY KM3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHU,
NOHMMAHUE IIEHHOCTH 30pPOBOro M 0e30macHOro oOpa3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nYeCKOMY U TNCHUXWYECKOMY 370pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJIEHUS MpaBUJl O€30M1aCHOrO IMOBEACHUS IPH
paboTe ¢ BelecTBaMM, a TAKXKE B CUTyalUsIX, yTPOKAIOIIUX 3JOPOBBIO U JKU3HHU JIFOJIEH;

CIIOCOOHOCTH MNPUMEHSTh 3HAaHUS, MOJIYy4YaeMble NPH HM3YYEHHM XHUMHH, JJIs PEIICHHs] 3a]ad, CBS3aHHBIX C
OKpYXalolleld MPUPOJHON Cpeoil, A MOBBIIIEHUS YPOBHS 3KOJOIMYECKOW KYJIbTYpbl, OCO3HaHHUS IJI00AIBHOIO
XapakTepa HKOJIOTUYECKUX MpoOJieM U MyTell MX peleHus] NOCPEACTBOM METOJOB XMMHUH, HKOJIOTHUYECKOTO MBIIIICHHUS,
YMEHUS PYKOBOJICTBOBATHCSI UM B MIO3HABATEIbHOM, KOMMYHUKAaTUBHON U COLMAJIBLHON MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocTaBe MeTanpeaqMeTHBIX pe3yJbTaTOB BBIIEISAIOT 3HAYUMBIE ISl (POPMUPOBAHUS MUPOBO33PEHMS OOIIEHAYYHbIE
NOHATHUS (3aKOH, TEOPUs], IPUHIIMIL, TUIIOTE3a, (PAKT, CUCTEMA, IPOLIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOPbIE UCTIONb3YIOTCA
B €CTECTBEHHO-HAayUHbIX Y4YEOHBIX MpEeAMETaX M IMO3BOJSIOT Ha OCHOBE 3HAHUW W3 ATHX MPEAMETOB (HOPMHUPOBATH



MPEACTABIICHUE O IIEJOCTHOM HAy4YHOW KapTWHE MHpa, M YHHBEPCAJIbHBIE ydeOHBIC NEUCTBHUS (TIO3HABATEILHBIC,
KOMMYHUKATHBHBIC, PETYJIATHBHBIC), KOTOpPhIE 00€CIEeUnBalOT (OPMUPOBAHME TOTOBHOCTH K CAaMOCTOSITEILHOMY
TJTAHUPOBAHUIO M OCYIIECTBIICHUIO YIEOHOU JIEATeTLHOCTH.

IMo3HaBaTebHbIE YHHBEPCAJIbHBbIE YUeOHbIE eliCTBUS

Bba3oBble Jjoruueckue JeMicTBUA:

YMEHUS UCTOJB30BaTh MPUEMBI JTJOTHIECKOTO MBIIMUICHHUS MPU OCBOSHWUW 3HAHWW: PACKPHIBATH CMBICT XHUMHYECKUX
MOHATUH (BBIACIATh MX XapaKTepHBbIC MPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3h C JPYTMMH TOHSTHSIMH), HCTOJIb30BaTh
MOHATHUSL JIJIi OOBSICHEHUS! OTACNIbHBIX (DAKTOB W SIBJICHHM, BHIOMpPATh OCHOBAHUS U KPUTEPUU IS KiIacCU(pUKALUU
XUMHUYECKUX BEIIECTB U XUMHUYECKUX pEaKIMii, yCTaHaBIMBAaTh NMPUUYUHHO-CJICACTBEHHBIC CBSI3U MEXAY OOBEKTaMH
U3YYCHUS, CTPOUTH JIOTHYECKHE pacCyXAeHus (MHAYKTUBHBIC, JCAYKTHBHBIC, IO AaHAJIOTHH), JeJiaTh BBIBOJBI U
3aKJTFOYCHMUS;

yMEHHUE MPUMEHSITh B TIPOIIECCE TTO3HAHUS MOHATHS (IIPEAMETHBIC U METAPEIMETHBIC), CHMBOIMYECKUE (3HAKOBBIC)
MOJICNIA, MCTOJb3yEeMble B XHMHUHU, MPEOOPA30BBIBATH IIUPOKO MPUMEHSEMbIE B XUMHHU MOJCIIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ DJIEMEHTa), XUMHYecKas (opmylia U ypaBHEHHE XUMUYECKOW pEaKlMd — TMPU PEHICHUH
y4eOHO-TI03HABATEIBHBIX 33/1a4, C Y4ETOM ITHX MOJCIBHBIX MPEICTABICHNI BBISBIIATh U XapaKTePU30BaTh CYIICCTBCHHBIE
MPU3HAKN M3y4aeMbBIX OOBCKTOB — XUMHUYECKUX BEMICCTB M XUMHUYECKHX PEaKIUH, BBISBISATH OOIIME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJICICTBEHHBIC CBSI3U U IPOTUBOPEYHSI B M3y9IaeMbIX MPOIECCaX U SBICHUSIX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHUE UCIOJIb30BaTh MTOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHMS, 4 TAKKE B KAU€CTBE OCHOBBI JIJIS
(dbopMHUpPOBaHUS TUTIOTE3bI TTO TMTPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYIKICHUI;

MPUOOPETEHUE OMbBITAa IO TUIAHUPOBAHWUIO, OPTaHU3AlMA M TIPOBEICHUIO YUYECHUYCCKUX DKCIICPUMEHTOB, YMCHHUE
HaOJIIOAATh 32 XOJIOM MPOIECCa, CAMOCTOATEIFHO POTHO3UPOBATH €T0 Pe3yabTaT, GOPMYIUPOBATH 0OOOIIIECHUS U BHIBOBI
o pe3yJbTaTaM MPOBEIEHHOTO OMBITA, UCCIIEIOBAHMSI, COCTABIISATh OTUET O MPOJCIIaHHON padoTe.

Pabora c undopmanueii:

yYMEHUE BBIOMPATh, aHATU3UPOBATh U MHTEPIIPETUPOBATH HHGOPMAITUIO PA3TUYHBIX BUIAOB M (OPM IPEIACTABICHHSI,
MOJIYYaeMYyH0 W3 Pa3HbIX HCTOYHHUKOB (HAYYHO-TIOMyJISApHAS JUTEpaTypa XUMHYECKOTO COACP)KAHUS, CIPAaBOYHBIC
nocoOusi, pecypcsl IHTepHETa), KPUTHYECKHU OIIEHUBAThH POTUBOPEUYHUBYIO M HEIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHHE MPUMEHSITh Pa3MYHbIE METOJBl U 3alpochl MPU TMOMCKE M OTOOpe MH(OpPMAIMH U COOTBETCTBYIOIIHUX
JAHHBIX, HEOOXOAUMBIX ISl BBIIOJHEHUSI YUEOHBIX M TO3HABATEIBHBIX 337a4 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE ONbITA
B 00JIaCTH UCHOJB30BaHUSI HH(DOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH, OBIaJCHHE KyJIbTypOll aKTUBHOTO
UCIOJIb30BAaHUSl PA3JIMYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpAaTh ONTUMAIbHYIO (DOpMY IpencTaBICHUS
MH(pOpMAallMU U WUTIOCTPUPOBATH PEIIaeMbIe 3a7aul HECIOXKHBIMU CXEMaMH, IMarpaMMaMu, JpyTUMH popMamMu rpaduku
1 UX KOMOUHAIUSIMHU;

YMEHHE UCIOJB30BaTh U aHAIU3UPOBATH B MPOIECCe YUeOHOW M UCCIIeI0BATENbCKON AEATEIbHOCTH HH(POPMAIIHIO O
BIIMSIHUN ITPOMBILUIEHHOCTH, CEJIBCKOTO X035ICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH IPUPOIHON CpEBI.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHMs 3a7aBaTh BOIIPOCHI (B XO/€ uanora u (Min) JUCKYCCHM) MO CYIIECTBY 00CykKJ1aeMOi TeMbl, pOpMYIUpPOBAThH
CBOM MPEJJIOKEHNS OTHOCUTENILHO BBINOJHEHUS TPEAJIOKEHHON 3a/1a4U;

YMEHUS NPEACTABIIATH MOJTYYEHHBIE PE3YJIbTaThl IO3HABATEIBHOMN JIEATEIHOCTH B YCTHBIX M MUCBMEHHBIX TEKCTaX;
JieN1aTh MPE3EHTALNI0 PE3yJbTAaTOB BBIIOJHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOrO OmbITa, Ja0OpPaTOpHOMN
paboThI IO UCCIIETOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

YMEHUSI Y4YEOHOro COTPYAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOM I1O3HABATEIIbHOM M HMCCIEA0BATEIbCKOU
NEATEeIbHOCTH TIPU PEIICHUH BO3HUKAIOIIMX MPOOJEM Ha OCHOBE Yu€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS MO3WLIUMA
(0OcyxeHnsa, 0OMEH MHEHUSIMU, «MO3TOBBIE€ IITYPMbI», KOOPAHHALIMS COBMECTHBIX AEHCTBUM, OMpENEICHUE KPUTEPUEB
10 OIICHKE KA4eCTBA BBIMMOJHEHHON PaOOTHI U JPYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NCHCTBHSA:

YMEHHUE CaMOCTOSITEIbHO ONPENENsATh LEIU AEATENbHOCTH, MJIAHUPOBATh, OCYIIECTBISITh, KOHTPOJIUPOBATh U MpU
HEO0OXOMMOCTH KOPPEKTUPOBATH CBOIO JEATEIBHOCTD, BEIOUpATh Haubosiee 3pGEeKTUBHBIE CIOCOOBI peIICHUs YYEOHBIX U
IIO3HABATEJIBHBIX 3a/1a4, CaMOCTOSATEJIBHO COCTaBISATh WIM KOPPEKTUPOBATh MPEJIOKEHHBIM AJITOPUTM JACUCTBUN NpH
BBIMIOJTHEHUH 3a/1aHUM C YYETOM IMOJIyUYEHHUsI HOBBIX 3HAHUHM 00 M3yuyaeMbIX 00BEKTax — BEIIECTBAX U PEaKLUAX, OLEHUBATh
COOTBETCTBHE IIOJIyYEHHOTO pe3yJibTaTa 3asBICHHOM LEIM, YMEHHME HCIOJb30BaTh W AHAIU3UPOBATH KOHTEKCTHI,
npeajiaraeMble B YCIOBUM 3aJJaHUH.

NPEAMETHBIE PE3YJIBTATDBI



B cocraBe mpeaMETHBIX pE3yJIbTaTOB IO OCBOCHHUIO O00S3aTENBHOTO COAEPIKAHMS, YCTAaHOBJIEHHOTO JIaHHOM
dbenepanbHON pabodeil MPOrpaMMOi, BBIAEISIOT: OCBOCHHBIC OOYUYAIOIMIMMHKCS HAy4dHBIC 3HAHHUS, YMEHHS M CIOCOOBI
NelcTBUl, cierupuueckue i TpeAMETHON 001acT « XUMUS», BUIIBI IESITEILHOCTH 0 MOJYYEHUIO HOBOT'O 3HAHUS, €T0
WHTEpHpETaluu, TPeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K koHniry 00y4yeHus B 8 kjiacce npeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YPOBHE JODKHBI OTpaXkaTh cPOPMUPOBAHHOCTH
y 00y4aroImuxcs yMEHUM:

PACKpBIBATh CMBICI OCHOBHBIX XUMHUUYECKUX NOHATUN: aTOM, MOJIEKYJIA, XUMUYECKUH JIEMEHT, IIPOCTOE BELIECTBO,
CIIO)KHOE€ BEILECTBO, CMECh (OJHOPOAHAsT W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas U
MOJIEKYJISIpHas Macca, KOJIUYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca, MacCoBas I0Js XUMUYECKOTO JJIEMEHTA B
COCMHEHUM, MOJISIPHBIM OO0BEM, OKCHJ, KHUCJIOTa, OCHOBAHHME, COJIb, JJIEKTPOOTPHUIATEIBHOCTb, CTEICHb
OKHUCJIEHUS, XMMHUYECKasi peaklus, KiacCu(UKanus peakiuil: peaklUH COCIUHEHHUS, PEaKIUH pPa3I0KEHUs,
peaKlMy 3aMelleHMs], peakuuud oOMEHa, 3K30- M SHIAOTEPMUYECKUE PEAKLUH, TEIUIOBON 3(PPeKT peakuuu, s1po
aToMa, 3JIEKTPOHHBIN CI0M aToMa, aTOMHas OpOUTallb, PaInyC aToMa, XUMUUECKasl CBsI3b, MOJISIPHAS U HENOJISpHAs
KOBaJICHTHasl CBS3b, MOHHAs CBSA3b, MOH, KAaTMOH, aHHOH, PacTBOp, MAaccoBas J0Jis BelecTBa (IPOLEHTHAs
KOHLIEHTpAaIMsl) B pacTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKMX MOHATUNA M NMPUMEHSTh OTH MOHATUA NIPU ONUCAHHUH
BEILIECTB U UX NPEBPALICHUN;

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJIsl COCTaBJIEHUS! (pOPMYJI BEIIECTB U yPAaBHEHUN XUMUYECKUX PEaKLnH;
OIpENENATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTENEHb OKHMCIEHHUS 3JIEMEHTOB B
OMHApPHBIX COEIUHEHUSX, TPUHAAJIEHKHOCTh BEIIECTB K OMpPEAENEHHOMY KJIacCy COE€AUHEHUH mo ¢opMmynaM, BHU]
XUMHUYECKOH CBSA3M (KOBAJICHTHASI U MIOHHASI) B HEOPTaHUYECKUX COECIMHEHUSIX;

packpsiBath cMbIcH [leprnoanueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTPpUPOBATh IOHUMAHUE MEPUOIAYECKOMN
3aBUCHMOCTH CBOMCTB XMMHYECKMX JJIEMEHTOB OT HX I0JOKeHus B Ilepmogmdeckon cucreme, 3aKOHOB
COXPaHEHUSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YUE€HUS], 3aKOHa ABOTraapo;
OMKCHIBATH U XapaKTEepU30BaTh TabnuuHyto popmy Ilepuoanueckoil cucTeMbl XUMUYECKUX JJIEMEHTOB: pa3inyaTh
MOHATHUS «rJ1aBHas noArpymnmna (A-rpynmna)» u «mnobounasa noarpynna (b-rpynma)», maneie u Oosbliive NEPUOIBI,
COOTHOCUTH 0003HAUYEHHUs, KOTOpbIe uMeroTcs B Tabmuie «Ileproanueckas cucrema XxuMmudeckux siemenToB /1. U.



MenzeneeBay ¢ YUCIOBBIMU XapAKTEPUCTUKAMU CTPOECHUS aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj SApa,
o0I11ee YMCIIO SJEKTPOHOB M PACIPE/ICICHUE UX 0 SJICKTPOHHBIM CIOSIM);

KJIACCU(PUIIMPOBATh XMUMHUYECKUE AJIEMEHTHI, HEOPTraHMYECKHE BEIEeCTBA, XMMHUYECKHE peakiuuu (M0 YHCIy H
COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, [0 TEIIOBOMY 3P GEKTY);

XapaKTepu3oBaTh (OMUCHIBaTh) OOIME XHWMUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIas
OMMCaHKE MPUMEPAMU MOJICKYJISIPHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KaY€CTBEHHOI'O COCTAaBa, BO3MOXKHOCTU IPOTEKAHHS
XUMUYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO UM MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO XHMHUYECKOTO
3JIEMEHTA 10 (POopMyJie COETUHEHUS, MACCOBYIO JIOJII0 BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKON pEaKIny;

IPUMEHATH OCHOBHBIE OIEpPALMM MBICIUTEIBHON NIE€ATEIbHOCTH — aHaJIW3 M CHHTE3, CpaBHEHHE, 000O0IIEeHHE,
CUCTEMATHU3AIINIO, KJIACCU(PHUKAIIMIO, BBISBICHUE NPUYUHHO--CICACTBEHHBIX CBSI3€M — ISl U3y4Y€HUs CBOMCTB
BEIIECTB U XUMHUYECKUX PEAKIUH, ECTECTBEHHO-HAy4YHbIE METOJbl TMO3HaHUS — HaOJo/IeHUe, H3MEpPEHUE,
MOJICJIMPOBAHUE, SIKCIEPUMEHT (PEaIbHbIN U MBICJICHHBIN);

CJIeI0OBaTh MpaBujaM MOJb30BAHMS XMMUYECKOW MOCYJ0M U Ja00OpaTOPHBIM 00OpPYAOBAHUEM, a TAKXKE MpaBUIIaM
oOpallieHusi ¢ BENIECTBAMM B COOTBETCTBUM C HUHCTPYKIIUSMH IO BBINOJTHEHUIO Ja0OPAaTOPHBIX XUMHYECKHUX
OINBITOB MO TMOJYYEHHIO U COOMpaHHUIO Ta3000pa3HbIX BELIECTB (BOJAOPOJA M KHUCIOPOAA), HMPUTOTOBJICHUIO
pacTBOPOB C ONPEACIEHHON MACCOBOM JOJIEM PACTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U MPOBOJUTH XUMUUYECKUE
HKCIIEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB ILIEJIOYEH M KHUCIOT C TOMOIIbI0 HMHIMKATOPOB (JIaKMYyC,
dbeHondTanenH, METWIOPAHXK U APyTrHUe).

K koHIy o0y4yenus B 9 kjacce mpeIMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD
y 00yJarommxcst yMEeHHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XMMHWYECKHX MOHSITHUWA: XUMUYECKHW 3JIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH,
aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTb, JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCIICHHS,
XUMHUYECKas peakiys, XUMHYECKas CBs3b, TEIUIOBOM A(PQeKT peakuuu, MoJib, MOJSPHBIA 00BEM, pacTBOp,
AJIEKTPOJUTHI, HEIIEKTPOIUTHI, IICKTPOJUTHYECKAS TUCCOIMAINS, PEAKIMd HOHHOTO0 OOMEHa, KaTajiu3atop,



XUMHUYECKOE PaBHOBECHE, OOpAaTUMbIE U HEOOpAaTUMBIE PEAKLNH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH,
OKHCIIUTENb, BOCCTAHOBUTENb, OKHCIEHUE M BOCCTAHOBJICHHE, AJUIOTPONHUs, aM(POTEPHOCTh, XUMUYECKasI CBA3b
(koBaJIeHTHasl, MOHHAsA, METAJUINYECKas), KPUCTAJUIMYECKasi PEIIETKA, KOPPO3Hs METAJIOB, CIUIABBI, CKOPOCTh
XUMHUYECKOMN peaKIuu, peaesbHo gomyctuMas konuenrpauus [1/1K Bemecrsa;

WUIFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKHMX IOHATUNA W NPUMEHSATh OTU IOHATHSA IPU OIMCAaHUU
BEILIECTB U UX NPEBPALICHUN;

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJIsl COCTaBJIEHUS (POPMYJI BEIIECTB M YPAaBHEHUN XUMUYECKUX PEAKIU;
OINPENENSTh BAJICHTHOCTh U CTENEHb OKHCICHHS XUMUYECKHUX 3JIEMEHTOB B COCIMHEHMSX PAa3jIMYHOIO COCTaBa,
NPUHAJICKHOCTh BELIECTB K OINPENEIEHHOMY KJIacCy COEAMHEHUH 1o (opmynaM, BUJ XUMHYECKON CBSI3U
(KoBaJIGHTHAs, MOHHAs, METAJUINYECKAsl) B HEOPTaHUUECKUX COSAMHEHMSIX, 3apsj] MOHA 0 XUMUYECKOU QopmyIe,
XapakTep Cpelbl B BOJHBIX pPACTBOPAX HEOPTraHWYECKUX COEAMHEHHH, THUIN KPUCTAJUIMYECKOW pElETKA
KOHKPETHOT'O BEILIECTBA;

packpbiBaTh cMbIicha Ileproauyeckoro 3akona JI. 1. MenneneeBa U 1eMOHCTPUPOBATh €r0 IOHUMAHKE: ONMCHIBATH
U XapakTepu3oBaTh TabauuHyto (popmy [leproguueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MMOHSATHS
«rnaBHasg noArpynna (A-rpynma)» U «mobouHas mnoarpynna (b-rpynma)», Manmeie u OONbIIME TMEPUOABL,
COOTHOCUTh OOO3HAYEHHUs, KOTOPbIE HMMEIOTCS B MEPUOJMYECKOW TaOIMIE, C YHUCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XHUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apA]l siipa, 00Illee YUCIIO IEKTPOHOB U paclpeeeHue ux
IO DJEKTPOHHBIM CJIOSIM), OOBSACHATH OOILIME 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB 3JEMEHTOB U HUX
COEJIMHEHHH B IpEJesIax MajblX NEPUOIOB U IIaBHBIX MOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;
KJIACCU(PHUIIMPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPraHMYECKUE BEIEeCTBA, XUMHUYECKHE peakuuu (10 4YHuCly M
COCTAaBY YYACTBYIOIIMX B PEAKIMU BEILIECTB, MO TEIUIOBOMY 3(P(EKTy, MO M3MEHEHHIO CTENEHEH OKHCIEHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHeHU(PUUECKHEe XMMHUUECKHE CBOMCTBA MPOCTHIX M CIIOXKHBIX BEILECTB,
NOATBEP)KAAsl ONKCAHWE NPUMEPAMHU MOJIEKYJSPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOIUX XUMHUYECKHUX
peaKLuii;



COCTABJISITh YPABHEHMS AJEKTPOJIUTUUECKON AUCCOLMALMM KUCIOT, IIEJI0YEl U COJIEH, MOJHbIE U COKPAIEHHBIE
YpaBHEHUSl pPeakUuid MOHHOTO OOMEHAa, YpaBHEHMS PEaKUUM, MOATBEPKAAONIMX CYIIECTBOBAHUE T'€HETHYECKOU
CBSI3M MEXJy BELIECTBAMH PA3JIMYHBIX KIJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTABIEHUSI 3JIEKTPOHHOIO
OaslaHca ATUX PEaKIINii;

IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS, BO3MOYKHOCTH MPOTEKAHUS XUMHUYECKHUX
NPEBPAILECHUI B PA3JINYHBIX YCIOBHUSX;

BBIYHCIIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYKO MAacChl BELIECTB, MAaCCOBYIO JOJI0 XUMHUYECKOTO
3JIEMEHTA 10 (POopMyJie COEIUHEHUS, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOU pEaKIIny;

coOJII01aTh TpaBUia MOJIb30BaHUA XUMUYECKOM MOCYI0M U J1abOpaTOpHBIM O0OpPYIOBaHUEM, a TAKXKE MpPaBHUIIA
oOpalieHusi ¢ BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKLUMSIMH IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX
OTIBITOB IO MOJIYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BELIECTB (AaMMHUAKa U YIJIEKUCIIOTO ra3a);

MPOBOAUTH PEAKIUU, MOJITBEPKIAIONINE KAYECTBEHHBIM COCTAaB Pa3JIMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM
nyTéM XJIopua-, Opomua-, uoaua-, kapOoHat-, docdar-, cuiaukar-, cyiabdar-, THIAPOKCUA-UOHBI, KATUOHBI
aMMOHHUS ¥ MOHBI U3YYEHHBIX METAJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEILIECTB;
INPUMEHSATH OCHOBHBIE OINEpPALMM MBICIUTEIbHON NIEATEIbHOCTH — aHaliW3 M CHHTE3, CpaBHEHHE, 0000IleHHE,
CUCTEMATHU3ALMIO, BBISIBJICHUE TPUUMHHO-CIIEACTBEHHBIX CBSA3EU — JUUISl N3YUYEHUsSI CBOWCTB BEIECTB U XUMUYECKHUX
peakuuii, eCTeCTBEHHO-HAayYHblE€ METOJbl TIO3HAHMS — HAONIOICHNE, U3MEPEHUE, MOJECITUPOBAHUE, IKCIIEPUMEHT
(peanbHBII ¥ MBICJICHHBIN).

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KNIACC
KosmuecTBo yacos
Ne HaunmeHnoBaHue pa3ieiioB u DJIeKTpOHHbIe (LM (POBbIE)
KonTpoJbHsbie IIpakTnuyeckune
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIC PeCypChl
padoThl padoThI

Pa3nea 1. lleppoHavyaabHble XUMHUYECKHE MOHATHS




Xumusa — BakHast 001aCThb

1.1 €CTCCTBO3HAHHUA U 5
l HpaKTI/I‘ICCKOﬁ JACATCIIBHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c

YeroBeKa
12 BeilttecTBa 1 XuMHU4ecKue 15 1 bubnunoreka LIOK
' peakiuu https://m.edso00.ru/7f41837c
Wroro no pazueny 20

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

51 Boznyx. Kucnopon. [Tonsitue 5 bu6nmorexa LIOK
00 okcumax https://m.edsoo.ru/7f41837c
59 Bomopona.Ilonstue o kucimorax 3 bubnunoreka LIOK
U COMSIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 bubnnoreka [JOK
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIC KIIaCCHI bu6nmorexa LIOK

2.4 11 1

HEOPraHWYECKUX COCIUHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837c

Paznen 3. Ilepuoanyecknii 3akon u Ilepuoguyeckast cucrema xumudeckux d1emenToB /I, M. Menneneesa. CTpoenne aToMoB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

Ileproauueckuii 3aK0H U
Ilepuoanueckas cucrema

3.1 XUMHYECKHX 3eMeHToB /1. H. !
Mengene-eBa. CTpoeHue aroma
XyMU4YECKas CBA3b.
3.2 OKHCIUTEIBHO- 8 1

BOCCTAHOBHUTCIIbHBIC PCAKITUN

bubnmorexa LIOK
https://m.edsoo.ru/7f41837¢c

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Wroro no pazueny 15

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

bubnunorexa LIOK
https://m.edsoo.ru/7f41837c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837c

68 4 5
[TPO'PAMME
9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iaesioB U TeM uu@poBbIe
Ne n/m P Konrpoabnsie IIpakTuueckue (itpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKun
11 [ToBTOpeHue n yriryoieHne 3HaHun 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmnorexa [JOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAsT JUCCOLUALIM. 3 1 1 bubmmnoreka [HOK
' XHMMHYECKUE PEAKIIMK B PACTBOPAX https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
91 OO0mas XxapakTepucTUKa XUMHUUECKIX 4 1 bubnnorexa [JOK
' snemenToB VIIA-rpymmsl. [anoress: https://m.edso0.ru/7f41a636
OO11ast XapaKTepPUCTHKA XUMHYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYTHEL Lep https://m.eds00.ru/7f41a636
COCIIMHEHUS
2.3 OO011ast XapaKTepUCTHKA XUMHYECKHX 7 1 bubmuotexa [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

anemMeHToB VA-Tpymmsl. A30T, Gpochop u ux
COC/IMHEeHHUS

https://m.edsoo.ru/7f41a636

OO0m1as XxapakTepucTUKa XUMHUYECKUX

bu6nmoreka [IOK
2.4 IVA- . 1 2
p1eMetToB [VA-Tpynmbt. Yriepos u 8 https://m.eds00.ru/7f41a636
KPEMHUH 1 UX COCAMHCHUS
Wroro no pazueny 25
Pasznea 3. Mera/iibl M MX COeIUHEHUS
. bubmuoreka [{OK
3.1 Obmpze cBOHCTEa METANIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [{OK
3.2 Baxkneime Metamisl 1 UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 Bubmiorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMs 3 Bubmiorexa IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 7
IHOYPOYHOE IINTIAHUPOBAHUE
8 KVIACC
KoumnuectBo yacos DJIEeKTPOHHBIE
Ne Hara
Tema ypoka Kontpoabubie Ilpakruueckue uugpoBbIe
n/n Bcero U3YYCHUS
padoThI padoTbI o0pa3oBaTejibHbIE

pecypchl



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

1 IIpeamer xumun. Poib Xumuu B KU3HA bubnuoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHUS B XUMUU bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne 1 «[IpaBuna
3 paboThI B 1a00paTOpUN U PUEMBI bubnunoreka [HOK
oOparieHust ¢ 1ab0paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl bubmuorexa [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe bubamorexa LOK
8 . PHNEP https://m.edsoo.ru/ff0d28c8
OYHUCTKHU MTOBAPEHHON COJIN)»
6 ATOMBI U MOJIEKYJIBI bubamorexa LOK
Y https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH bu6mmoreka [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIIOXKHBIE BEMIECTBA bubmmorexa [OK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubnuorexa LIOK
YJAPHOE ¥4 https://m.eds00.ru/ff0d2d50
3aK0OH MOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyna. BaneHTHOCT bubmmorexa LIOK
pMyTIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JIEMEHTOB
11 OTHOCHUTENBHAS aTOMHAS Macca. bubnmoreka [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

9JICMCHTA B COCIMHCHHUHA

https://m.edsoo.ru/ff0d350c

13 KonuuectBo BemiecTBa. Moib. bubmuorexa [JOK
MousipHas macca https://m.edso0.ru/ff0d5230
14 PuznuecKrue 1 XUMHYECKHUE SIBJICHUS. bubnmoreka [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycinoBUs MPOTEKAHUS bubmumoreka [IOK
15 .
XUMHUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnnoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konmdecTa, Macchl
17 BELIECTBA 110 YPaBHEHUSIM XUMUYECKUX bubmorexa LHOK
B . yp https://m.edsoo.ru/ff0d5708
peakuui
Krnaccudukanus XuMHYECKAX peaKIui
18 (coenmHECHMUSI, PA3ITOKCHHS bubmorexa [JOK
> P . https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukioneauct. O6o0eHne u bubmmorexa [JOK
) et " https://m.edso0.ru/ff0d40c4
CUCTeMAaTH3aIHsI 3HAHHUHA
20 KonrtpomnsHast padora Nel no treme bubnuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIAN https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. Coctas
21 BO3 nya Kucnopon — snemeHT u bubmorexa HOK
Ayxa. poa https://m.edsoo.ru/ff0d448e
mpoctoe BemiecTBo. O30H
OuU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHUCJIOpo/ia (peaKkIuyu OKUCICHUS bubmorexa LIOK
P p ’ https://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 okcumax
93 CriocoObI TOTydeHUsT KHCIIOPOa B bubnmnoreka [JOK

a00paTOPUH U MTPOMBIIIIICHHOCTH.

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d497a

IIpumeHeHue kucnopoaa

TennoBoi 3 PexT XuMUIeCcKoi
peaKIuu, MOHSATHE O

bu6mmoreka [IOK

24
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo0.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIUIX
TomnuBo (HedTh, yroib U METaH).
25 3ar HSHCI§H6(1];03 a a, CII0COOBI Z:ro bubmorexa LOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padbora Ne 3 mo Teme
26 «ITonyuenne u cobupanue KUciIopoaa bubmorexa HOK
yi . p poza, https://m.edsoo.ru/ff0d4ae2
U3Y4YE€HHE €ro CBOMCTBY
97 Bonopon — anemeHT u npocroe bubnnorexa [HOK
BeliecTBO. HaxoxkaeHnue B nmpupo/ie https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsATHE O KMCIOTAX U COJIAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI osTydeHus BOAOPOa B bubnmnorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 1o TeMe
31 «l?lon SHHE U Ic)061/1 aHME BOJIOPOa bubmorexa [JOK
yi . p AOPOA, https://m.edsoo.ru/ff0d4f42
W3Y4YEHHE €ro CBOMCTBY
32 MounsipHblii 00BEM ra3oB. 3aKOH bubnnorexka [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMUECTBA
33 BEIIIECTBA rasa 0 €ro M3BECTHOM bubmotexa [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEMIECTBA WIIH 00BEMY
34 Brrunciienuss 00bEMOB Ta30B 10 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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YPaBHEHHIO PEAKIMK HAa OCHOBE 3aKOHA
00BEMHBIX OTHOLIEHUH ra3oB

https://m.edsoo.ru/ff0d5708

35 DOu3nvecKue 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonsitue 06 bubnmoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBopurens. HacbiieHHbie
37 t peHHBII; aCTBOPBI NII];CCOBaﬂ bubmmorexa LIOK
1 HEHAChI PacTEOPRL https://m.eds00.ru/ff0d5b40
JI0JIS1 BEIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o teme
«IIpuroroBiieHre pacTBOPOB C bubnuorexa [JOK
38 . . .
ONpeAcIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padorta Ne2 o teme bubnuoreka [IOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupUKaLIUs, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHUC yhoHLIx OCHOBHBIX U aM(OTEPHBIX bubmmorexa [OK
1 ’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cocTaB, KiiacCu(pUKaIus, bu6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnydeHne u XUMHYECKHE CBOWCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6mmorexa [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnne u XuMHU4YecKue CBOWCTBA bub6nuorexa [IOK

KHCJIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpeanue): HOMEHKIATypa,

46 CITOCOOBI MOJTYYCHUS, XUMHYCCKHE bubmorexa OK
N yi ’ https://m.edso0.ru/00ad9474
CBOMCTBA
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33724 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
48 I'enernueckas cBsI3bp MEKy KilacCaMu bubnunoreka HOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O06o0011IeHre U CUCTEeMaTH3alisl 3HAHHUMA
- H https://m.edsoo.ru/00ad9ch2
KonTponbnas paborta Ne3 mo teme
50 "OCHOBHEBIC KJ1aCChl HCOPTaHUIECKHX bubmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbie MOMBITKH KIacCUPUKAITII
51 XUMHUYECKHX dIeMeHTOB. [loHsATHE O bubmorexa HOK
’ https://m.edso00.ru/00ad9ffa
rpynmnax CXOJHBIX SJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Tepuoanueckas cuCTeMa XMMHUYECKUX bubmorexa HOK
proa https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
53 [lepuoapl, TpyImIsl, TOATPYIIILI bubmorexa [JOK
PHOJABL, TPYHTIRL, HOATPY https://m.edsoo.ru/00ada52¢c
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubnuotexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHne 3JIeKTPOHHBIX 000JI0YeK
55 aToOMOB 3J1eMeHTOB [leprnognyeckoit bubmorexa HOK
pHoa https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menneneena
56 XapakTepUCTUKa XUMHUYECKOTO bub6nuorexa [IOK
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3JIEMEHTA 110 €r0 MOJI0KEHUIO B
[Tepuonuueckoii cucreme /1. U.
Menpeneena

https://m.edsoo.ru/00ada824

3nauenue [lepuoauyeckoro 3akoHa ass
pa3BuTHUsA HayKu U npaktuku. . 1.

bubmuoreka [JOK

> MeneneeB — y4€HbIU, IEAATOT U https://m.edsoo.ru/00ada96e
rpaxJ1aHuH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnunoreka HOK
XMMHYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 Hormast xuirecias coisb https://m.edsogru/OOadac34
60 KoBanentHas nossipHas XuMuueckas bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HENoJsipHAs XUMUYECKas bubnuorexa [JOK
CBS3b https://m.edsoo.ru/00adaab9
bubnuoteka [JOK
62 CTeneH, okHCICHs https://m.edsogru/OOadae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC bubnuoteka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTENH bubmorexa HOK
https://m.eds00.ru/00adb076
65 KonTponbnas padora Ne4 no teme bubnuoreka [IOK
«CtpoeHue aroma. XUMUYECKasl CBS3bY https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O60011eHNE U bubnuorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblitl ypok. O600611eH1E 1 bubnnoreka [JOK
cucTeMaTu3auus 3HaHUN https://m.edsoo.ru/00ad9ch2
68 PesepBHEIi ypok. O000IICHHE 1 bubmmoreka [JOK
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cucTeMaTu3anusd 3HaHUU

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10

68 4 4
[TPOI'PAMME
9 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpouabnbsie IIpakTnueckue op
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
[lepnonnueckuii 3aKoH.
[Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XUMUYECKUX IEMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPHOJIOB
Knaccugukaius 1 HoMeHKIaTypa 1 bubnnorexka [HOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bubl XMMUYECKOU CBA3U U TUIIBI 1 bubnuotexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjiacca»
Knaccudukanus XuMrUaecKux 1 bubmuorexa [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU
bu6mmoreka [IOK
peakuuu. [IoHsATHE O TOMOTE€HHBIX U 1

TCTCPOTCHHLIX PCAKIUAX

https://m.edsoo.ru/00adbe9a
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IIoHsaTHE 0 XUMHUYECKOM PaBHOBCCHHU.
(DaKTOpBI, BJIMAIOIHUE HA CKOPOCTH

bubmuoreka [JOK

8
XUMHYECKON PEAKIMHU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI
9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 ncconuarmy. CUIbHEIE U clIa0ble bubmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HMounrie ypaBHEHUS peakIuil bubnmorexa [IOK
yp peak https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOIICTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IIPEJICTAaBICHUN bubnmorexa [IOK
P UH https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLIHAIIIHI
XHUMHUYECKUE CBOIICTBA COJIEH B CBETE
13 [IPEACTABIIEHNI 00 bubmmorexa [TOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
14 ITousiTHE O TUAPOIU3E COJIEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o00611eHNe U cUCTEeMaTU3ALUs bubmmorexa [IOK
3HAHUM https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX bubmmorexa LHOK
P https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas pabota Ne2 o teme
17 «IIIEKTPOIUTUYECKAS TUCCOIMALINS bubmnorexa [IOK
R ! HHATI. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
18 OO11ast XxapakTepUCTUKA raJIOreHOB. bub6nuorexa [IOK



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

XUMHUYECKUE CBOMCTBA HA PUMEPE

https://m.edsoo.ru/00addfe2

XJopa
Xaoposogopoa. ConsHas KUCIIOTa,
19 XHMquCKmI: CBOMCTBA, MOJIyYCHUE bubmmorexa [JOK
’ yi ’ https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTrueckas padora Ne 2 o Teme
20 «[TomydeHnne CoITHON KUCTOTHI bubmorexa LHOK
yi B . ’ https://m.edsoo.ru/00ade348
U3y4eHUe e€ CBOWCTBY»
Boruncnenus o ypaBHeHUAM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 bubnmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO0m1as XxapakTepucTUKa JIEMEHTOB bubnuorexa [JOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnnoreka [JOK
B IIpUpPOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoj1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 (1)1/1314%01(1/15 U XI/II\EI/I‘IGCKI/IG CBOICTBa bubnuorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMHUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CIoc0o6a
26 MIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK

XUMHYECKOE 3arps3HEHNE
OKpYXKarollel cpelibl COEANHEHUAMHU
cepbl

https://m.edsoo.ru/00adec8a
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Briuucienne MaccoBOM JTOJIU BBIXOJa

bubmuoreka [JOK

27
MPOAYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCTHKA SJIEMCHTOB

28 V A-rpymibl. A30T, paclipOCTpaHEeHHE bubnunoreka [HOK
B IIpupoie, GU3NUYECKUE U https://m.edsoo.ru/00adeea6
XUMHYECKHUE CBOMCTBA
AMMUak, ero ¢puznueckKue u

29 XUMUYECKHUE CBOWCTBA, MOJYyYEHUE U bubmorexa LHOK

> HOIYH https://m.edso0.ru/00adf004
IPUMCHCHUE
[TpakTiueckas paborta Ne 3 o reme
30 «Ilomydyenre aMmmuaka, U3ydeHue ero bubmorexa LHOK
. I ke https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas Kuciora, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 no0peHnii. XUMHUYECKOE bubmmorexa LHOK
YAODP ) . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPY>KaloIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta q)(ppl?sn(qe)CKHe " bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJTYICHHE
Hcnonb3oBanue GocdaTos B

34 KaueCTBE MHUHEPATLHBIX YA0OPEHUH. bubnmoreka [JOK
3arpsi3HEeHUE MPUPOJTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu

35 VYrnepon, pacnpocTpaHEeHUE B bubnmoreka [JOK

mnpupone, (1)H31/II-ICCKI/IG U XUMHWYCCKHEC

https://m.edsoo.ru/00adfd9c
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CBOMCTBA

Oxkcuapl yriaepojaa, ux Gpusndeckue u
XAUMHUYECKUE CBOUCTBA.

bu6mmoreka [IOK

36 DKonorudyeckue mpoodIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHIOM yriepoaa (1V)
37 VYronbHas Kuciora u € coiu bubmmorexa [JOK
https://m.edso00.ru/00ae006c
[TpakTrueckas padora Ne 4 o Teme
"ITosrydyeHune yrieKuciioro rasa. bubnuoreka [IOK
38
KauecTBennas peakuust Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHbIe MOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubnmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 KpemHuuii u ero coemuHeHus Bubmorexa ITOK
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue
41 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubnunorexa [JOK
«BaxkHenmme HeMeTaJulbl U UX https://m.edso0o.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme
42 «BaxHeime HeMeTaubl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0mias XxapakTepucTUKa XUMHIECKIX
3JIEMEHTOB — METAJLIOB.
43 Mertannuueckas cBsI3b U bu6mmorexa [IOK

METAJINYECKask KPUCTAIUIMYECKAS
pemérka. Pu3n4ecKre CBOMCTBA
METaJUIOB

https://m.edso0.ru/00ae103e
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XMMHYECKHE CBOMCTBA METAJLJIOB.

44 DIIEKTPOXUMHUUECKUAI DS buGnnorexa LIOK
pOXIM P https://m.eds00.ru/00ae1156
HaIpsHKEHUH METaNIOB
O061me crnocoObl MoTy4eHHs
MeTaiuioB. Crurasel. BerauciieHus mo
45 aBHEHUIM XUMHUYECKUX PEAKIIUU Eubmorexa ITOK
P DeaiHi, https://m.eds00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJCPIKHUT
pUMeCcH
46 [TousATHE O KOPPO3UU METAIUIOB bubmmorexa LHOK
pp https://m.edso00.ru/00ael1278
bu6mmorexa [IOK
47
[lernoumsie meraueI https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnuorexa [JOK
KaJnusg https://m.edsoo.ru/00ael14b2
49 [IlenouHo3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxkueiime coequHEHUA Kb Bubmorexa ITOK
4 H https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATH3AIMS
3HAHUU
JK&cTkoCcTh BOJIBI M1 CTIOCOOBI €6 bu6mmoreka [IOK
52
YCTpaHEHUS https://m.edso00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKECTKOCTH BOIBI 1 METOILI €8 bubmmorexa [TOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHHUs
bu6mmorexa [IOK
54 A 7
JTEOMHHHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubmuotexa [JOK
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TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keseso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKeJle3a bubnnoreka [HOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O000111eHrEe U cCUCTEMATU3ALIIS
3HaHUH’
[IpakTuyeckas padora Ne 7. Pemenue
JKCIIEPUMEHTAJIBHBIX 3334 110 TEME bubnuorexa [JOK
59 .
«BaxHeume MeTaJlibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brrurcnenus o ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJUH U3
50 pEareHToB JIaH B U30BITKE UITH bu6mmorexa [IOK
COACPXKUT IpuMecH. Beruucienus https://m.edsoo.ru/00ae1750
MacCOBOH JOJIH BBIX0OJIa MPOAYKTa
peaxiuu
61 O00011eHNe U CUCTEMATU3 AL
3HAHUH
KonTtponbHas padora Ne4 no teme
62 «Bakueime MeTaIbl ¥ UX
COCTMHECHUS
63 BemectBa u matepuansl B bu6mmoreka [JOK
IIOBCEIHEBHOU XKU3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE bubnnoreka [JOK
OKpYXKAaroILEe cpebl https://m.edso0.ru/00ae4270
65 Ponb xumuu B perennu bub6nuorexa [IOK

9KOJIOTHYECKUX MpoodIemM

https://m.edsoo.ru/00ae4270
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PesepBHeiit ypok. O600ICHHE U bubnmoreka [JOK
66 N 1
cUCTeMAaTH3aIusg 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O6o0mIeHnE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHNE U 1 bubnmoreka [JOK
cUCTeMAaTH3aIusg 3HaHUH https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10O 68

I[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBO «IIpocBenienue»
» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIeCTBO

«3parenbetBO «lIpocBenieHne»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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