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IHHOACHUTEJIBHASA 3AIIMCKA

[TporpamMma 1o XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs COCTABIIEHA HA OCHOBE TPEOOBaHUH K
pe3yiabTaTaM OCBOCHHMS OCHOBHOW 0OOpa30BaTeNbHONW MIpOTpamMMbl OCHOBHOTO 0O0mmIero o0Opa3oBaHus,
npencrasiaeHHbix B PI'OC 00O, a takxke Ha ocHOBe (eaepabHOI paboueil mporpaMMbl BOCIIUTAHUS | C
y4€TOM KOHIICTIIIMU TpenoaBaHus y4yeOHOro mpenmera «XuMHS» B 00pa30BaTENbHBIX OpraHU3aIMIX
Poccuiickoit ®enepanum.

[IporpaMma mo xumuM Ja€T MpenCTaBICHHE O LENIX, OoOued crpaTerud OOydeHMs, BOCIUTAHUS U
pa3BUTHS OOYYaIOUIMXCSI CPEACTBAMHU y4eOHOTO TNpenMeTa, YCTaHABJIMBAET O0S3aTENIbHOE IMPEIMETHOE
coJiep)KaHue, MpeaycMaTpuBaeT paclpe/ieiieHue ero Mo KjiaccaM M CTPYKTYpUpOBAaHME IO paszesiaM U
TeMaM I[pOrpaMMbl 10 XHUMHH, OIpPENEISeT KOJUYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKU
COJIep’KaHUs, PEKOMEHYEMYIO MOCIIEOBATEIbHOCTh W3YYEHHUS XUMHH C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKM Y4€OHOTO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEHW oOydarouiuxcs,
OTpe/ieNiieT BO3MOKHOCTH IpeaMeTa Ui pealn3alud TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTeIbHON TMPOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUsA, a TakKe TPeOOBaHHM K
pe3ynpraTaM OOyueHHUsi XMMHUHM Ha YPOBHE Li€Jiell M3ydeHus IMpeaMeTra U OCHOBHBIX BMJIOB y4eOHO-
MM03HABATEIbHOMN IEATEIBHOCTH 00YJarOIIEerocs 10 OCBOEHHUIO Y4€OHOTO COJIepKaHusl.

3HaHME XUMUU CIY)KUT OCHOBOM JUIsl (GOPMUPOBAHNS MUPOBO33PEHHSI 00yUarOIIEerocsi, €ro mpecTaBIeHuN
0 MaTepualbHOM €JAMHCTBE MHpA, BAXHYIO POJIb UrpaioT (GopMUpYeMble XUMHUEH MpelCTaBiICHUsS O
B3aMOIIPEBPALEHUAX SHEPrUUM U 00 3BOJIIOLMHU BEUIECTB B MPUPOJIE, O MyTAX PELIEHUsS T00aJIbHBIX
nmpoOJieM yCTOWYMBOTO Pa3BUTHUSI UYEJIOBEYECTBA — CBHIPhEBOM, DHEPreTUYECKOW, TMHINEBOH U
9KOJIOrMYecKOi 0e30macHOCTH, MPoOIIeM 3paBOOXPAHEHUS.

N3ydenne xumuu:

CHOCOOCTBYET peanu3aliid BO3MOKHOCTEH NJIsi caMOpa3BUTUA U (POPMHUPOBAHUS KYJIbTYphl JIMYHOCTH, €€
obmel u QyHKIIMOHATILHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBIILIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydarolIuXcsi, HABBIKOB HMX
CaMOCTOSITENIbHOM  y4eOHOUM NIeSTEeNbHOCTH, SKCIEPUMEHTAJIbHBIX M HCCIENOBATENbCKUX YMEHUH,
HEO0OXO0IMMBIX KaK B MOBCEIHEBHOM JKU3HU, TaK U B MPOPECCUOHATIBHON ACITEIbHOCTH;

3HAKOMHUT CO CHENU(PUKON HAYYHOT'O MBILIUICHHUS, 3aKIaIbIBAET OCHOBBI 1I€JIOCTHOTO B3TJIsifla HA €IUHCTBO
MPUPOABI M YEJIOBEKa, SIBISIETCS OTBETCTBEHHBIM JTAalloM B (POPMHpPOBAHHM €CTECTBEHHO--HAYYHOMU
IPaMOTHOCTH 00Y4arOIIUXCS;

croco6cTByeT (hOPMHUPOBAHUIO LICHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO--HAYYHBIM 3HAHUIM, K IPUPO/IE,
K YEJIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOTHUECKOE 00pa3oBaHue 00yqatomuxcsl.

JlanHble HampaBieHHss B OOy4yeHHMM XUMHUHU oOecreuyuBaroTcs creun(ukoil cojepkaHus y4eOHOTO
MpeMeTa, KOTOPBIH SIBISIETCA MEAarornyecky aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HayKHM XMMHUU Ha
OTPEICIIEHHOM 3Talle €€ pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IEro 0Opa3oBaHMsI OPUEHTUPOBAH HA OCBOCHHUE OOYYArOIIMMUCS
CUCTEMbI TMEepBOHAYAIBHBIX MOHATHH XUMHH, OCHOB HEOPraHMYEeCKOW XUMHUU U HEKOTOPBIX OTIENbHBIX
3HAYUMBIX TIOHATUN OPTaHUYECKON XUMUHU.

CtpykTypa colep)KaHusi MporpaMMmbl MO XUMHHM c(OpMHUpOBaHa Ha OCHOBE CHCTEMHOIO MOJXoja K eé
n3ydyeHno. ConepaHue CKIAAbIBAE€TCS U3 CUCTEMBl NOHATHH O XUMHUYECKOM JJIEMEHTE M BEUIECTBE U
CUCTEMBI TIOHATUHN 0 XUMHUECKOH peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO OPraHW30BaHbI 10 MPUHIIUITY
IIOCJIENOBATEIBLHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX NPEACTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepnoaunueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHAa XMUMMHY;

— Y4YEHHsI O CTPOEHUH aTOMa U XUMHUYECKOH CBSI3U;

— MpeACTaBIEHUHN 00 ANEKTPOJIUTHIECKON TUCCOIMAIIMY BELIECTB B pACTBOPAX.



TeopeTnueckue 3HaHUS PacCMATPUBAIOTCS HAa OCHOBE AMIIMPUYECKU IIOJYYEHHBIX U  OCMBICIEHHBIX
(baxTOB, pa3BUBAIOTCS MOCIEOBATEIBHO OT OJJHOTO YPOBHSA K IPYTOMY, BBINOJIHSS (DYHKINU OOBSICHEHUS
U TIPOTHO3UPOBAHUS CBOMCTB, CTPOEHMSI M BO3MO>KHOCTEM MPAKTUYECKOTO NPUMEHEHHUS U IOIY4EHHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHue mporpaMmbl O XUMHH CIOCOOCTBYeT (OPMHPOBAHUIO MPEIACTABICHUA O XHUMHYECKON
COCTaBJISIFOLLIEH HAYYHOW KapTUHBI MHUPA B JIOTUKE €€ CUCTEMHOM NPUPOJbI, HEHHOCTHOIO OTHOLICHUS K
HAayyHOMY 3HAHUIO UM METOJlaM IIO3HaHMsI B Hayke. V3yuyeHue XUMUU HPOUCXOAMUT C IPUBJICUEHHUEM
3HAaHUW W3 paHee U3y4eHHBIX y4eOHbIX npeaMeroB: «Okpyxaromuii mupy», «buosnorus. 57 knaccb» u
«®Dusuka. 7 Kmaccey.

[Ipu w3ydyeHUM XUMUHU TPOUCXOIUT (OPMHUPOBAHWE 3HAHUI OCHOB XMMHUECKOW HAYKH Kak 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKOMN NIEATEIBHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOH KyNbTYpbl. 3ajaya y4yeOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBbl XUMHUYECKHX
3HAHUW — BaXXHEWIUX (AKTOB, TMOHSTHI, 3aKOHOB M TEOPETHUYECKUX IMOJOKEHUM, JOCTYMHBIX
00001IeHNIT MHPOBO33PEHUYECKOIO XapakTepa, s3blka Haykd, B MPUOOUICHHMM K Hay4YHBIM METOJaM
MO3HAHUS TIPU HW3YYCHUH BEIIECTB W XUMHUYECKHUX peakuui, B (POPMHUpPOBAHUM H PA3BUTUU
MO3HABATEIbHBIX YMEHUH U UX NMPUMEHEHUH B Y4eOHO-TIO3HABATENbHOM M yueOHO-HMCCIIEe10BaTENbCKON
NeSITEIbHOCTH, OCBOCHUH MpaBUiI 0€3011aCHOr0 00pallleHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKU3HU.

[Ipn u3yyeHun XUMHUHM Ha YpOBHE OCHOBHOTO 0O0IIero oopa3oBaHUs BakKHOE 3HAa4YEHHE NMPUOOpeNn Takue
LeJH, KaK:

—(hopMHpOBaHHE MHTEIJIEKTYalbHO Pa3BUTOM JMYHOCTH, TOTOBOM K caM000pa30oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIBHOMY TPHUHSATHIO pEHIeHWH, CIOCOOHOW amanTHpOBaThCs K OBICTPO  MEHSIOMIKMMCS
YCIIOBUSM XKHU3HU;

—HANpaBJIEHHOCTh OOy4YeHUS HAa CHUCTEMAaTH4YeCKOe MPHOOIIeHHEe OO0YyJaroIUXCcs K CaMOCTOATENbHOU
M03HABATEIbHON IEATEIbHOCTH, HAYYHBIM METOJaM IMO3HaHUS, (POPMHUPYIOIIUM MOTHBALIMIO U Pa3BUTHE
CIIOCOOHOCTEN K XUMUH;

—o00ecTieueHre YCIOBHM, CIMOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYaIONIUMHUCS OIBITa Pa3HOOOpa3HOU
NeSITeNIbHOCTH, TO3HAHUS U CaMOTIO3HAHMSI, KJIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI), UMEIOLIUX
YHUBEPCAIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BUJIOB JESATEIbHOCTH;

—hopmupoBanue oOmie GyHKIHOHAIBHON U €CTeCTBEHHO-HAYYHON IpaMOTHOCTH, B TOM YHUCIIE YMEHUM
OOBSCHATh M OLCHUBATH SIBICHUSI OKPYXKAIOIIETO MHpA, MCIOIb3Yys 3HAHUSA U OIBIT, MOJIyYEHHBIE MPHU
W3YYeHUU XUMHUH, TPUMEHATh UX TpPU pPEUIeHUH MNpoOsieM B MOBCEJAHEBHOW JKHU3HM U TPYIOBOM
NEeSATENbHOCTH;

—(hopmupoBaHre y OOy4aromMXCsS T'YMAaHUCTHUYECKMX OTHOIICHWH, MOHUMAHHUS LEHHOCTH XUMHYECKUX
3HAHUN [T BBIPAOOTKU SKOJIOTHMUYECKH 11eJIecO00pa3HOro MoBeIeHUS B ObITY U TPYIOBOM JIESTEILHOCTH B
LEJISIX COXPAaHEHUs CBOETO 3/10POBbS U OKPYKAIOIIEH TPUPOTHON Cpebl;

—pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCHHTAHHMIO Ha OCHOBE
YCBOGHHUS OOIIEYEeNIOBEYECKHX [IEHHOCTEHW, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis W
HAIMPaBJICHHOCTH JAIbHEUIIIEro 00y4eHHUs.

OO1ee 4nCiIO YacoB, OTBEAEHHBIX JJIS M3YYEHHS XMMHUHU Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUf,
coctaBnseT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezmenio), B 9 kimacce — 68 yacoB (2 daca B
HEJIEINIO).

B cooTBeTcTBUM C KaleHOapHBIM y4eOHBIM TpadukoM pabodas mporpamma Mo XUMuu B 8§ 1 9 kiaccax
paccunTaHa Ha 67 4acoB, MOITOMY MPOUCXOIUT YIJIOTHEHHE paboyero marepuaia Ha 1 4ac B KaxaoM
KJ1acce. JTO MPOUCXOAUT 3a CUET PEe3epBHBIX YpOKOB. O000LIIEHNE U cUCTeMaTH3alls 3HaHuH, He 2 Jaca,
a OJIMH.



COJEPKAHUME OBYYEHUA

8 KUIACC

IlepBoHa4Ya/IbHBbIE XMMHYECKUE TOHSITHUS

[Ipenmer xumuu. Posib XMMUM B )KU3HU YeIOBEKa. XMMHS B CUCTEME HayK. Tena u BeniectBa. Pu3nueckue
CBOICTBa BelleCcTB. ArperaTHoe cocTosiHue BeulecTB. [IoHsATHE O MeTOAaxX MO3HAHUS B XUMHH. UucThbie
BemiecTBa U cMecH. CriocoObl pa3iesieH sl CMECeH.

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE 3eMeHThl. CHMBOJIBI XUMHYECKUX 3JIeMEHTOB. [IpocThie U CloKHbBIE
BELIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHUE.

Xumnueckass ¢Gopmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX 3JIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa
BemiecTB. OTHOcuTeNnbHass aroMHas Macca. OTHOcuTeNbHas MOJEKyJspHass Macca. MaccoBas 1o
XMUMHMUYECKOTO 3JIEMEHTA B COCTUHEHUH.

KommuectBo BemectBa. Moiub. Monsipaast Macca. B3anMOCBsI3b KOJIMUECTBA, MACChl M YHACIIA CTPYKTYPHBIX
eauHUI] BemecTBa. Pacuérel mo popMynaM XMMHUUECKUX COSTUHEHHH.

dusnueckue U XUMUYECKUE SIBIICHUS. XUMUUYECKasi peakius W e€ MpPU3HAKH. 3aKOH COXPAHEHHS MacChl
BEIIECTB. XUMHUUECKHe ypaBHeHH. Kimaccupukamuss XuMAYECKUX peakiuil (COeqMHEHUs, Pa3IOKEeHUS,
3aMernieHus, o0OMeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM IMOCYJ0¥, MpaBwiaMu paboThl B jlaboparopuu U mnpuémMamu oOpalieHus c
mabopaTopHbIM 000PYIOBaHUEM, U3YUEHUE U ONHUCaHUE (PU3NUECKUX CBOMCTB 00pa3lioB HEOPraHUUECKUX
BEIECTB, HaOmoneHue ¢u3nyeckux (IUIaBlIeHWE BOCKa, TasHUE JIbJja, pacTUpaHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCAIUSl BOJAbI) U XMUMHUYECKUX (TOpPEHHE CBEYM, NMPOKAIMBAHWE MEIHOM MPOBOJIOKH,
B3aUMO/JICHICTBUE MeJla C KHUCIOTOW) SIBJICHWM, HaAOIIOeHHEe W ONHCAHHME MPHU3HAKOB MPOTEKAHUS
XUMUYECKUX peakinuii (pa3ioKeHHe caxapa, B3auMOJCHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwus,
paznoxenue ruapokcuna meau (II) mpu HarpeBaHuu, B3aMMOJEMCTBHE Kejle3a C paCTBOPOM COJIH MeIU
(II), m3ydyenue crmocoOOB paszeleHUus CMECEil: C MOMOINbI0 MarHuTa, (UILTPOBAHHUE, BBINIAPHBAHUE,
TUCTUIUTSIIMS, XpoMaTorpadus, MpoBeIeHHE OYHMCTKH IMOBAPEHHON COJM, HAOMIOJECHHE U OIHCAHUE
pe3ylnbTaTOB IPOBENEHHUS OIBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHs MAacChl, CO3JaHUE MOJEIEH
MOJIEKYJ (IITapOCTEPKHEBBIX).

BaxHeiinmue npeacTaBuTe/ M HEOPraHMYeCKUX BelleCTB

Bo3ngyx — cmechp razoB. CocraB Bo3nyxa. Kucimopon — aneMeHT M mpocTtoe BemiecTBo. HaxoxkneHue
KHCIIOpO/ia B IpUpoJie, (PU3MUecKre U XUMUYeCcKHe cBoicTBa (peakuuu ropenusi). Oxcunsl. [Ipumenenue
kucinopoaa. CrocoObl TMOJydeHHUs KHUCIOpOoJa B JIa0OpaTopuu U MPOMBIIIIEHHOCTH. Kpyrosopot
KHcnopoa B rpupojie. O30H — aioTponHas MoAu(UKAIHS KACIOPOIa.

TemoBoit 3hdekr xuMuuecKkod peakluu, TEPMOXUMUYECKUE YpPaBHEHHs, SK30- U DHIOTEPMHUYECKUE
peakiuu. TormimBO: yroib W MeTaH. 3arpsi3HEHHE BO3/AyXa, YCWJICHHE MapHUKOBOro 3ddekra,
pa3pyllieHre 030HOBOIO CIIOSI.

Bonopon — anemeHT u mpocToe BemiecTBo. Haxoxaenue Boiopoaa B mpupojie, Guzndeckue 1 XuMUYECKUe
CBOICTBa, MPUMEHEHHE, CIOCOOBI oTy4YeHHs. KUCIoThl U comu.

MonsipHblii 00bEM razoB. PacuéTsl 10 XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HacbllieHHblE M HEHACBIIIEHHBIE
pactBophl. PacTBopuMOCTh BeliecTB B BojAe. MaccoBast J0Js BEIIECTBA B pacTBOpE. XUMHUYECKHE
cBoiictBa Bojabl. OcHOBaHudA. Ponb pacTBOpPOB B MPHUPOJE M B JKU3HU 4esnoBeka. KpyroBopoT Bojbl B
npupojie. 3arpsisHeHUe NPUPOAHbIX BOJI. OXpaHa v OYMCTKA IPUPOJIHBIX BOJI.



Knaccudukanus neopranmuecknx coeamHeHuit. Oxcunpl. Knaccugukanus okcuaoB: cojieoOpasyromue
(ocHOBHBIE, KHCIOTHBIE, aM(POTEpHBIE) U HecoaeoOpasyronue. HomeHnkiatypa okcuaoB. Ousznueckue u
XUMHUYECKUE CBOMCTBA OKCUIOB. [lonydyeHune okcuaos.

OcnoBanmsi. Knaccudukanuss ocHoBaHWi: MIENOYM W HEpacTBOpPUMBIE OCHOBaHMA. HomeHkmarypa
OCHOBaHUH. PU3HYECKHUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lomydyeHne oCHOBaHU.

Kucnotsl. Kimaccudukanus kucnor. Homenkmnarypa kucnot. @u3nyeckre 1 XUMUYECKHE CBOWCTBA KHUCIIOT.
Psapn akruBnoctu metamioB H. H. bekerosa. Ilomydyenue Kucior.

Conu. Homenkiarypa coneit. @usnueckue u xXumMudyeckue cBoiicta coneid. [lomydyenue conei.

['eneTnyeckast CBsI3b MEXy KJIACCAMHU HEOPTAaHUYECKUX COCTUHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEICIICHUE COJIEPKaHMS KUCIOPOa B BO3AyXe, MOTydeHne, COOMpaHue, paclio3HaBaHUE U
M3y4YeHUE CBOWMCTB KHCJIOPOJa, HAOIIOJACHUE B3aWMOJCHCTBUS BEIIECTB C KUCIOPOJOM U YCIIOBHS
BO3HUKHOBEHMSI M MPEKPAICHUs] TOPEHHS (T0XKapa), 03HAKOMJIEHHE ¢ 00pa3liaMu OKCHJIOB M OIHCaHUe
WX CBOMCTB, TMOJYy4YeHHE, cOoOMpaHUe, pacro3HaBaHWE U U3YYEHHE CBOWCTB BOJIOpoJa (TOpeHHeE),
B3auMoJieiicTBUe Bojopona ¢ okcuaoM Meau (II) (BO3MOKHO HCMOIB30BaHHME BHUACOMATEPUATIOB),
HaOMroZeHNEe O00pasIoB BEIIECTB KOJIUYECTBOM | MOJb, HMCCIEIOBAHHE OCOOEHHOCTEH pacTBOpPEHUS
BEIIECTB C Pa3JIMYHON PAaCTBOPHMMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAacCOBOM JTOJEH
PacTBOPEHHOTO BEIIECTBA, B3aUMOJCICTBHE BOJBI C MeTaUIaMHM (HATpUEeM U KalibLiieM) (BO3MOKHO
WCIIOJIb30BAHUE BHUICOMATEPHUATIOB), HWCCIEIOBaHHE OOpA3IOB HEOPTraHWYECKHUX BEIIECTB PA3THUUHBIX
KJIaCCOB, HAOJIOJICHUE W3MEHEHUS OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIEIOYEH, U3ydeHHE
B3aumojecTBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCIOT C METalIlaMH, PEaKIUi
HEWTpaNIN3alny, IOJYy4EHHE HEPACTBOPHUMBIX OCHOBAaHUMW, BBITECHEHUE OJIHOTO MeETaula JIPYTMM U3
pacTBOpa COJM, pelIEHUE SKCIEPUMEHTAIbHBIX 3ajad Mo TeMe «BaxHeumme kinacchl HEOPraHUYECKUX
COEIUHEHUNY.

IMepuonuveckuii 3axkoH u Ilepuoguveckass cucrema xumMudeckux djaemeHToB /I. . MenpgesieeBa.
Crtpoenue atomoB. XumMHu4ecKasi CBsA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[lepBble MOMBITKM KIACCHU(PHUKAUU XMUMHUYECKUX 3JIeMeHTOB. [loHATHE O Tpymmax CXOJHBIX 3JIEMEHTOB
(IIenoYHble U IIETOYHO3EMENbHBIE METalibl, TaJOreHbl, HWHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOoTepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepuonuueckuii 3akoH. Ilepwomuueckas cucrema xumuueckux osneMeHToB J[. WM. Menaeneesa.
Kopotkonepuoanast u jyimHHonepuoanas ¢opmsl [lepuonnyeckoil cucteMbl XUMHUUYECKUX 1eMEHTOB /1.
N. Menneneesa. Ilepuonsl n rpynnel. @U3HMYECKHl CMBICI NOPSAIKOBOIO HOMEpPA, HOMEPOB MEpUOAA U
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocrtaB aToMHBIX sjep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UEK
atomoB mnepBbix 20 xumuyeckux snemeHTOB Ilepmoamueckoir cucremsl J[. WM. MeHnneneesa.
XapakTepucTUKa XUMUYECKOIO 3JIEeMEHTa Mo ero mnojoxeHuto B Ilepumonnueckoir cucreme J[. U.
Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paauyca aTOMOB XHMHMUYECKHX JJIEMEHTOB, METANIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TpyIIiaM U MepUoam.

3nauenue Ilepuoamueckoro 3akoHa u Ilepmoanueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB JUIsl pPa3BUTHUS
Hayku U npaktuku. /1. . MenzeneeB — yd€HbIN U rpakIaHUH.

Xumuyeckass CBsi3b. KoBaneHTHass (moyisipHass ¥ HEMOJSIpHAs) CBSA3b. DIEKTPOOTPUIIATENBHOCTH
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb oxucneHus. OKHUCIUTENBHO--BOCCTAHOBUTENbHbIE peakuuu. llpouecchl okuciaeHuss u
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:



M3Yy4eHHE 00pa3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMO/ICHCTBUE THAPOKCHIA IIMHKA C PACTBOPAMHU
KHCJIIOT W  IIEJI0YEH, IPOBEACHUE  OMNBITOB, WUIIOCTPUPYIOIIMX  IPUMEPBl  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKlUil (TOpeHHE, PEaKIIMU Pa3I0KEeHUs, COSTMHEHUS ).

Mescnpeomemmnnie céasu

Peanuzanusi MeXIpeIMETHBIX CBsI3ed INPU H3YYEHMHM XUMUUM B 8§ KIAcCe OCYIIECTBISETCS uepe3
HCIIOJIB30BAHUEC KaK O6HII/IX C€CTCCTBCHHO--HAYYHbIX HOHHTHﬁ, TaK U HOHSITHfI, SABJIAOIIUXCA CUCTCMHBIMU
JUTSL OTJICTIBHBIX TPEIMETOB €CTECTBEHHO--HAYUYHOTO IUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHSATHS: HAY4YHBIM (DAaKT, TUNOTE3a, TEOpHSs, 3aKOH, aHAJW3, CHUHTE3,
KJIacCU(UKAIUs, NEPHOINIHOCTD, HAOIIOJICHUE, SKCIICPUMEHT, MOJCIMPOBAHUE, U3MEPEHHE, MOJCIb,
SIBJICHUE.

®usuKa: Marepus, aToMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIHJ, H30TOIbI, PaJHOAKTUBHOCTb,
MOJIEKYJIa, SJEKTPUUYCCKUM 3apsili, BEIIECTBO, TeIO0, O0BEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
(bu3HYecKre BETMYUHBI, €IMHUIIBI U3MEPEHMSI, KOCMOC, TIIIaHEeThI, 3BE3/1b1, COJHIIE.

buonorus: porocunTes, npixanue, onocdepa.

I'eorpadus: armocdepa, ruapocdepa, MuUHEpanbl, TOPHBIE TOPOJIBI, TMOJIE3HBIE HCKOTAEMBbIC, TOIUIMBO,
BOJIHBIE PECYPCHI.

9 KUIACC

BellleCTBO H XUMHUYECKad peakuus

[Tepnoanueckuit 3akoH. [lepmoauueckas cucrema xumudeckux 31eMeHToB J[. M. Menpaeneea. CtpoeHue
aTOMOB. 3aKOHOMepHOCTI/I B U3MEHEHUHM CBOICTB XUMHYECKHUX DIEMEHTOB MEPBBIX TpéX nepruoaos,
Kajius, KaJlbIluA U UX CO€,Z1HH€HI/II7[ B COOTBETCTBUHU C ITOJIOKCHUEM DJICMCHTOB B HepHOHquCKOﬁ CHUCTEME
U CTPOEHUEM HX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMUYECKOUN CBA3U. THUIBI KPUCTATUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEIECTBA OT TUIAa KPUCTAJUTMUECKOM PElIETKH U BUJa XUMUYECKON CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHUX BEIIECTB. XWMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCS K pa3IMYHbIM  KJlaccaM HEOPraHMYeCKWX COEJWHEHUH, TeHeTHYecKas CBS3b
HEOPraHUYECKUX BEIECTB.

Knaccudukanus XuMHUUeCKUX peakuuil MO pa3iuyHbIM MpHU3HAKaM (M0 YHCIY U COCTaBY y4acTBYIOUIUX B
peaKiuu BEIIEeCTB, IO TeIIoBOMY 3(dexTy, Mo H3MEHEHHIO CTeNeHEeld OKUCICHUS XUMHYECKHX
AJIEMEHTOB, TMO OOpPaTHMMOCTH, MO YYacTHIO KaTaiu3aropa). ODK30- U HHAOTEPMUYECKUE PEaKIIHH,
TEPMOXUMUYECKHE YPAaBHEHUSI.

[Tonsitue o ckopoctu xumuyeckoil peakuuu. [lonartue 06 0OpaTUMBIX U HEOOPATUMBIX XMUMHUYECKUX
peakiusix. IloHsTHE O TOMOTEHHBIX M TeTeporeHHbIX peaknusx. [lonarue o karamuze. I[lonsTue o
XMMHUYECKOM paBHOBecUH. DakKTOphl, BIMSIONIME HAa CKOPOCTb XHMHYECKON pEaKkIUu U IOJIOKEHUE
XUMHYECKOTO PaBHOBECHS.

OKHCAUTENHEHO-BOCCTAHOBUTENBHBIE PEAKLUU, AJIEKTPOHHBIA OanaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIHHOM
peakiuu. CocTaBlieHHE ypaBHEHUIN OKHCIUTEIbHO--BOCCTAHOBUTENBHBIX PEAKIMA C MCIIOJIb30BaHUEM
METO/1a AJIEKTPOHHOTO OaaHca.

Teopuss 3NIEKTPOIUTUYECKON AUCCOLMALMHU. OJEKTPOJHUTHI MU HEDIEKTPOJUTHl. KaTHOHBI, aHUOHBI.
MexaHu3M AMCCOLMAIIMKN BEUIECTB C PAa3IMUHBIMU BUJIAMHM XUMHUYECKOU CBsA3U. CTENeHb AMCCOLMALINH.
CunbHbIe U cl1a0bble AIEKTPOJIUTHL

Peakuuu nonHOro oOMeHa. YcnoOBHsI MPOTEKaHUs peaklMii MOHHOTO OOMEHa, IMOJIHBIE M COKpalllEHHBIC
WOHHBIE YypaBHEeHHs peakiuil. CBOICTBa KHCIOT, OCHOBaHMIl M colleil B cBeTe MpeACTaBieHUN 00
ANEKTPOJUTUYECKOU Aucconnani. KauecTBeHHbIe peakuu Ha HOHbI. [loHsTHE O THApOIN3E CoNel.

Xumuueckuii 3xkcnepumenm:



O03HAKOMJIEHHE C MOJEISIMHU KPUCTAIUIMUECKUX PEHIETOK HEOPraHMYEeCKUX BELIECTB — METaNIOB U
HEMeTauoB (rpaduTa M anamasa), CJIOKHBIX BEIIECTB (XJIOpUIAa HATpHUs), MCCIEIOBAHUE 3aBUCUMOCTH
CKOPOCTM  XMMHYECKOM pEakuuh OT  BO3JACHCTBUS  pPAa3NUYHBIX  (PAKTOPOB,  HCCIEIOBaHUE
JIEKTPOIPOBOJIHOCTH PAaCTBOPOB BEIIECTB, IIpolLlecca AUCCOLMALIMM KHUCIOT, IIEJo4eld U  CcoJel
(BO3MOYKHO HCHOJb30BAaHUE BUAECO MATEPUAIOB), IPOBEACHHE OIBITOB, WIUIIOCTPUPYIOIIUX IMPU3HAKU
MPOTEKAHUS PEAKIMii MOHHOTO oOMeHa (0Opa3oBaHME OcCajKa, BBIJICIICHHE Ta3a, 0Opa3oBaHHE BOJBI),
OTIBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAaKLUUN (FOpeHUe, peakuuu
pa3ioXKeHus, COEAMHEHHUs), pPAcHO3HABaHUE HEOPraHMYECKHUX BELIECTB C IOMOIIBI0 KayeCTBEHHbBIX
peakuuil Ha MOHBI, pelIeHUE IKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTtayibl M MX coeJUHeHUA

OO0mas xapakTepuCTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTE€pPHbIE CTENEHU OKUCIICHUS.
CrpoeHue u Qpu3nUecKue CBONCTBA MPOCTHIX BEIIECTB — rajoreHoB. XMMHUYECKHE CBOMCTBA HA IpUMeEpe
xJjiopa (B3aUMOJEWCTBHE C METaUIaMM, HEMETaJUlaMH, Iiejaoyamu). Xioposojaopoa. CosiHasg KHCIOTa,
XMMHMUYECKHUE CBOWCTBA, IOJIyde€HUE, NMpUMeHeHue. [leficTBue XJjiopa M XJIOPOBOJOPOJa Ha OpraHu3M
yenoBeka. BaykHelme XJIopuIpl U MX HAXOKJIEHUE B IPUPO/IE.

O6mas xapaktepuctuka nemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTePHbBIE CTEIIEHU
okucienus. CtpoeHue u (u3NYecKue CBOICTBA MPOCTHIX BELIECTB — KUCIOPOJA U Cephbl. AJNIOTPOIHbBIE
MOAM(PUKAIIIN KUCIOPOJa U cepbl. XUMUYeckre cBoicTBa cepbl. CepoBOAOpO/I, CTpOeHUE, (PU3HUECKUE U
XUMHUYecKrue cBoMcTBA. OKCHABI Cepbl KaK MPEICTaBUTENM KUCIOTHBIX OKcHaoB. CepHasl KHUCIOTa,
(dbu3uYecCKne U XMMHUYECKHE CBOMCTBA (00IIME KaK MPEICTABUTENs KiIacca KUCIOT W crenu(uueckue).
XUMUYECKHE pEeaKlUH, JIeKallle B OCHOBE IMPOMBIIIJIEHHOTO CHOCc00a IMOJydeHUsI CEPHOW KHCIOTHI.
[Ipumenenne cepHoil KucnoThl. ConM CEpPHOM KHUCIOTHI, KA4eCTBEHHAs pEaKIUs Ha CyJIb(aT-HOH.
Haxoxnenue ceppl U €€ COCNMHEHUW B NPUPOJE. XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIICH Cpeibl
COCIMHEHUSIMU cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE BO3JAyXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAILCHUSI.

OO6mrast xapakTepucTHKa MeMeHTOB VA-Tpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTETICHU
OKHCTIEHUsA. A30T, pacmpocTpaHEHHE B TMpupoje, (PU3NUecKkrue W XUMHUUYECKHe cBoWcTBa. Kpyrosopor
a3oTa B Mpupoje. AMMHAK, ero (U3NYeCKUue U XMMHUYECKHUEe CBOMCTBA, MojdydeHue u npuMmenenue. Comau
aMMOHMSI, UX (U3MUecKue W XMMUYECKUE CBOICTBa, MpuMeHeHue. KauecTBeHHas peakiusi Ha WOHbI
aMMOHMs. A30THasi KuCJOTa, €€ TMoiyuyeHue, (U3NYecKue U XHUMHYECKHue CBOMcTBa (oOmue Kak
MIpeJICTaBUTENs Kiacca KUCIOT U creuuduyeckue). Vcnonap3oBaHne HUTPATOB M CoJied aMMOHHS B
KauyecTBE MHUHEPAJbHBIX YIOOpeHHil. XHMMHUYECKOE 3arps3HEHHE OKPYKAIOLIEH Cpellbl COEIUHEHUSIMHU
a3oTa (KUCJIOTHBIE MJOXAM, 3arpsi3HEHHE BO3/yXa, IMOYBBl M BOA0EMOB). dDochop, amioTpomHbIe
moaudukauu dochopa, duznueckue u xumudeckue cpoiictBa. Oxcun docdopa (V) u dochopnas
KHCTIOTa, (PU3MYecKre M XUMHUYECKHE CBOMCTBa, moiydeHue. lcmonb3oBanue ¢ocdaroB B KauecTBe
MUHEPAIbHBIX YI0OpEHHIA.

O6mas xapakrepuctuka smeMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE CTETIEHU
OKHUCJICHUA. YTJepoJ], ajuIOTpPONHble MOIU(MUKALMU, pacCHpOCTpaHEHUE B Mpupone, (QU3NYEecKue u
XUMUYeckue cBoicTBa. Axacop6bums. Kpyrosopor yriaeposa B mpupone. Okcuipl yriepoja, HUX
¢busznueckne M XUMHUYECKHE CBOWCTBA, JEHCTBHME HA KMBBIE OPraHU3MbI, MOJTYYCHHE U MPHUMEHEHUE.
DKoslorndyeckue npoodsieMsbl, CBA3aHHbIE ¢ oKcHIoM yriepoaa (IV), rumoresa rio6anbHOro moTensieHUs
KITuMaTa, TapHUKOBBIN 3(dekt. YronbpHas kuciaoTa u e€ colu, ux (u3nuecKue U XUMUYECKHUEe CBOWCTBA,
noyryueHue U npumeHeHue. KadecTBeHHast peakuust Ha KapOoHaT-HOHBIL lcnonb3oBanue kapOOHATOB B
OBbITY, METUIIMHE, IPOMBIIIUIEHHOCTH U CEIbCKOM X03sIHCTBE.

[lepBoHauanbHBIE MOHATHS 00 OpPraHMYECKUX BEHIECTBaX KaK O COCAWHEHUSX yriepoaa (MeTaH, dTaH,
9TWJIEH, alleTUIIEH, 3TaHOJI, TJIMLEPUH, YKCYyCHas KuciaoTa). [IpupoiHple HICTOUHUKH YIIIEBOJOPOIOB



(yrome, mpupomHBIA Ta3, He(TH), MNPOAYKTHI HX TmepepaboTku (OCH3WH), HX pPOJb B OBITY U
MpOMBIIUICHHOCTH. [loHsITHE 0 OMOJIOTMYECKH BaXXHBIX BEHIECTBAX: JKHUpax, Oelikax, YriieBOJax — U UX
POJIH B KHU3HU YeloBeKa. MaTepralibHOE €IMHCTBO OPTaHMYECKUX U HEOPTaHWYECKUX COCIMHEHUM.

Kpemuuii, ero ¢pusznyueckue u XUMHYECKUE CBOWCTBA, TOTy4YeHHUE U puMeHeHne. CoeTuHEHUS KPeMHUs B
npupojge. O0mue npeacraBneHuss o6 okcuae kpemuus (IV) m kpemHueBoit kuciote. CHIMKATBI, WX
WCIIOJIb30BAHUE B OBITY, B MPOMBIIUICHHOCTH. BakHeHIue CTpOUTEIbHBIE MaTepHallbl: KepamHKa,
CTEKJI0, IIEeMEHT, OeToH, xene300eToH. I[IpoGmeMbl 0€30MacHOTO HCHOJB30BAHUS CTPOUTEIBHBIX
MaTepuaIoB B TOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3y4yeHue 0oOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, MIPOBEACHUE KAaYECTBEHHBIX
peakiuii Ha XJIOPHUA-UOHBI  HAOJIO/IEHNEe MPU3HAKOB UX MPOTEKAHUSs, OTBITHI, OTpakaronue (Gu3nuecKue
U XUMHUYECKHE CBOMCTBA TajJlOTEHOB M MX COCIMHEHUM (BO3MOXHO HCIIOJIH30BAHUE BUJICOMATEPHATIOB),
O03HAKOMJIEHHE C oOpa3liaMu XJIOpUJOB (TAJOTEHHUIIOB), O3HAKOMJICHME C oOOpas3liamMu cepbl U €€
COEIMHEHUSIMU (BO3MOYKHO MCIIOJIb30BaHUE BHAEOMAaTEpUaoB), HaOIIOAEHUE Ipoliecca OOYrJIuBaHUs
caxapa noOJ JACHUCTBHEM KOHIIEHTPUPOBAHHOW CEPHOWM KHUCIOThI, HM3YYCHHE XHUMHUYECKHUX CBOWCTB
pa30aBiIeHHON CEpHOM KHCIOTHI, MIPOBEJIEHUE KAaueCTBEHHOW peakIMH Ha Cynb(aT-uOH U HaOIIoAeHHE
MpHU3HaKa e€ MpoTeKaHusl, O3HaKOMJIeHHE ¢ (U3NYECKUMU CBOICTBaMH a30Ta, pocdopa U X COeAMHEHUN
(BO3MOXKHO HCIIOJIb30BaHHE BUJEOMATEPUAIOB), 00pa3zllaMu a30THBIX U (POchOpHBIX yAOOpEeHHIA,
MOJy4eHHe, COOMpaHHe, pacrlo3HAaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, MPOBEIECHHWE KadeCTBEHHBIX
peaknuii Ha WOH aMMOHHS W (PocdaT-HOH W H3ydeHHWE NPHU3HAKOB MX MPOTEKaHUs, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHOM a30THOW KHCJIOTHI C MeIbl0 (BO3MOXXHO WCIOJIb30BAaHHWE BHUACOMATEPUATIOB),
U3y4YeHHE MoJeNiell KpHUCTAJUIMYECKUX pemEToK anMasa, rpadura, ¢ysuiepeHa, O3HAKOMIICHHE C
MPOLIECCOM aICOPOIUU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa,
MoJlyueHue, coOupaHHue, paclo3HaBaHWE U M3yYCHHE CBOMCTB YIJIEKUCIOrO rasa, MpOBEACHUE
KaueCTBEHHBIX peakUuui Ha KapOOHAT W CHJIMKAT-UOHbI W HW3y4€HUE MPU3HAKOB HX MPOTEKAHMUS,
03HAaKOMIJIEHHE C MPOAYKIHMEN CHIMKATHON IMPOMBIIUICHHOCTH, PEIICHUE HKCIIEPUMEHTAIbHBIX 3a/1a4 10
TeMe «BakHelne HeMeTaJluIbl U UX COEIUHEHUS.

MeTaJuibl M UX COCUHCHUS

OOmiasi XapakTepuCTUKa XUMUYECKHMX JJIEMEHTOB — METaUIOB Ha OCHOBAaHUU HX IIOJIOKEHUS B
[Tepuonnueckoit cucreme xumuueckux snemeHToB Jl. . MenaeneeBa u crpoenusi atomoB. CTpoeHue
MeTauioB. MeTainyeckas CBsI3b M METAJUIMYECKass KPUCTAJUIMYECKass PEemIETKA. DJIEKTPOXUMHUYECKUN
psaa HampspkeHU MeTayuioB. DuU3MyYecKue U XUMUYECKHe cBoiicTBa MeTayuioB. OOmue crnocoObl
noytyueHus: MeTayuioB. [loHATHE O KOPPO3HHM METAIIOB, OCHOBHBIE CHOCOOBI 3aIIMTHI UX OT KOPPO3UHU.
Crnassl (cTanb, YyryH, JIOPATIOMUHUN, OpOH3a) U MX MIPUMEHEHUE B ObITY U TPOMBIIILIICHHOCTH.

[llenounsle MeTasuibl: nojoxkeHue B Ilepuonnueckoit cucreMe xumuueckux snemenTos /1. 1. Menneneesa,
CTpOEHHE UX aTOMOB, HaxokJIeHue B mnpupoae. dusmueckre M XUMUYECKHE CBOMCTBA (Ha MpHUMeEpe
HaTpust U Kanusi). OKCuAbl U TUAPOKCUIBI HATpusl M Kanus. [IpruMeHeHHe IMIeNOYHBIX METAIOB M HX
COEIMHEHUI.

[llenoyHo3eMeNnbHbBIE METAJIIIBI MAarHUM M KaJlbLIMi: ToJiockeHue B [lepuoanueckoil cuctemMe XMMUYECKUX
sanemeHntoB JI. M. MenneneeBa, cTpoeHHME HX aTOMOB, HaxoXKJeHHe B mnpupone. DPusnueckue u
XMMHYECKHE CBOMCTBA MarHus U Kajblus. BaxkHelue coequHeHus KaabIus (OKCHUI, TUIPOKCU, COIIH).
XKécTroCTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

Amomunmil: nonoxxkenne B Ilepmonmueckoin cucreme xumuyeckux saemMeHtoB JI. U. Menneneesa,
CTPOCHHME aToMa, HaxoXJeHue B mnpupoae. DuznueckMe MU XUMHYECKUE CBOMCTBA AIIOMUHUA.
AmboTepHbIe CBOWCTBA OKCH/IA U TUPOKCUIA aTIOMUHUS.



Keneszo: nonoxenue B [lepuoguueckoit cucreme xumuueckux snemeHToB . Y. MenneneeBa, crpoeHue
aToMa, HaxoXkJieHue B npupojie. usnyueckue U XUMUYECKUE CBOMCTBA xele3a. OKCUbl, THAPOKCUIBI U
cosm xene3a (II) u sxenesa (I1I), ux coctas, CBOMCTBA U MOJTYYCHHE.

Xumuueckuii 3xcnepumenm:

03HAKOMJICHHE C 00pa3llaMi METAJJIOB U CIUIABOB, MX (DM3MUYECKUMHU CBOMCTBAMH, U3yUCHHUE PE3YIIHTATOB
KOpPPO3UU METAJUIOB (BO3MOKHO HCIOJB30BaHUE BUICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOICHCTBUS
OKCHJIa KaJbI[Msi W HATpUs C BOJOW (BO3MOXXHO HCIIOJIb30BAHUE BHUICOMATEPHUATIOB), HCCIICOBAaHUE
CBOMCTB JKECTKOM BOJBI, Mpollecca TOPEHUs JKele3a B KUCIOpoae (BO3MOXKHO UCIOJIb30BAaHUE
BHJICOMATEpPHAJIOB), IMPU3HAKOB NPOTEKAHUS KAYECTBEHHBIX PEAKIIMH Ha HMOHBI: MarHus, KaJblUs,
amroMuHusi, 1uHKa, cxkene3a (II) u sxemesa (III), memu (II), maGmromeHue W OMUCAaHHUE TMPOLIECCOB
OKpalllMBaHWs IUJIJaMEHM HWOHAMH  HaTpus, Kaliusgd U  Kaidblus (BO3MOXKHO  HCIOJIb30BaHUE
BHJIEOMATEpPHAJIOB), UCCIeT0BaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHA AIOMUHHUS U TUAPOKCHU]IA ITMHKA,
pelieHne HKCIIePUMEHTAIIBHBIX 33/1a4 TI0 TeMe «BajkHelme MeTalliibl U UX COSTUHEHUSD.

XuMHs U OKpY’KaoLIasi cpeaa

BemectBa n maTtepuanibl B TOBCEAHEBHOUW JXKM3HHM dYesloBeKa. be3omacHoe WCIONIb30BAaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObITy. [lepBast MOMOIIs TP XUMUYECKUX OKOTaX U OTPABIICHUSX.

XUMHYECKOE 3arpsi3HEHNE OKPYKaIOIIeH cpepl (MpeaesibHasi JOMyCTUMas KOHIICHTPAIIUs BEIIECTB, Jajiee
— ITAK). Ponb xuMuu B pelieHMH 3KOJIOTMUECKUX MPoOIIeM.

Xumuueckuit IKcnepumenm:

M3ydeHue 00pa3IioB MaTepUaJioB (CTEKIIO, CIUTABBI METAJIOB, TIOJIMMEPHBIE MAaTEPHUAITBI).

Mesrcnpeomemmnnie céazu

Peanuzanusi MeXnpeIMETHBIX CBsi3ed MPU H3YYEHWHM XUMUU B 9 Kacce OCYIIECTBISIETCS uepe3
MCI0JIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U TMOHSITUMN, SIBJISIOIIUXCS CUCTEMHBIMU
JUIS OTAETBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO01ue ecTecTBEHHO-HAY4HbIE TOHSTHSA: Hay4dyHBIM (akT, TUNOTe3a, 3aKOH, TEOpHs, aHajiu3, CHUHTE3,
KJlacCU(pUKanus, NepUOIUYHOCTb, HAONIO/IEHUE, SKCIIEPUMEHT, MOJCIMPOBAHUE, U3MEpPEHHUE, MOJEIb,
SIBJIEHUE, TAPHUKOBBIN 3()()EKT, TEXHOJIOTUSI, MaTepHAaIbI.

Oduzuka: Marepusi, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOMbI, PaTUOAKTUBHOCTH,
MOJIEKYJa, JJIEKTPUYECKUI 3apsii, MPOBOJHHUKH, MOJIYIPOBOJHUKH, AUAIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJO, OOBEM, arperartHoe COCTOSIHHME BEIIEeCTBA, ra3, pPacTBOP, pPacTBOPUMOCTb,
KpUCTAJIJIMYECKas pemiérka, CIUiaBbl, (U3MYECKUE BEIWYHMHBI, EIWHUIBI HM3MEPEHHUs, KOCMHYECKOe
MIPOCTPAHCTBO, TIaHEeThI, 3BE3/1bI, CoJHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KocucTeMa, MUHEpPAIbHbIE YIOOpPEHUS, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTaTEIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpanbl, TOPHBIE MOPOJbI, MOJIE3HBIE HCKOMAEeMbIe, TOIUIMBO,
BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHMSI IIPOIPaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHUs JIOCTUTAIOTCS B XOJIE
oOy4eHHs XHUMHH B €IWHCTBE Yy4eOHOW H BOCIUTATEIBHON MAEATEIBHOCTH B COOTBETCTBHH C
TPaJMLIMOHHBIMU  POCCUMCKMMU  COLUMOKYIBTYPHBIMU M  JIyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMH,
MIPUHATHIMU B 00ILIECTBE IPABUJIAMU U HOPMaMH IOBEJIEHUS U CIIOCOOCTBYIOT IIpOLieccaM CaMOTIO3HaHUS,
CaMOpAa3BUTHS U COLIMATIU3ALMHN 00yJarOIIUXCS.

JIM4HOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOJACTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX IEHHOCTHBIX OpPUEHTALNI U paclIipeHNe ONbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
4acTu:

1) naTpnoTHYECKOro BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHMSI K OTEYECTBEHHOMY KYyJbTYpPHOMY, HCTOPUYECKOMY M HAay4YHOMY HAacCJEIHIO,
MMOHUMAaHMs 3HAYEHHs] XMUMHUYECKON HayKu B JKM3HM COBPEMEHHOI'O OOIECTBAa, CIIOCOOHOCTH BIIAJIETh
JOCTOBEpHOM HH(pOpMalyend O TMepeloBbIX IOCTHKEHUSAX U OTKPBITUSAX MHUPOBON M OTEHYECTBEHHOM
XUMHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U 00IIECTBA;

2) rpaxIaHCKOr0 BOCTIUTAHUS:

MPEJICTaBICHUS] O COLMAIbHBIX HOPMAax M TpaBUJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE,
KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO TMOJIE3HOW, Yy4eOHO-HCCIIEI0BATEIILCKOM,
TBOPUYECKON M APYTrUX BUIAX JAEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW AEATEIbHOCTU
IIpU  BBITIOJIHEHUM YYEOHBIX, I103HABATEIbHBIX 3a/1a4, BBINOJHEHUH XHUMHYECKUX OSKCIIEPUMEHTOB,
CO3JaHUU Y4YEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIOHHMMAHUIO M B3aWMOIIOMOINM B IMPOLIECCE ITOU
y4eOHOM JesTeNbHOCTH, TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEICHHME M IOCTYNKH CBOUX TOBAapHIIEH C
MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C Y4ETOM OCO3HAHMSI TOCIEICTBUIN MOCTYIKOB;

3) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE TPEACTABIEHUS O BEIIECTBE U XUMHUYECKOW pPEaKIUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U COCTABJIAIONINE OCHOBY JJIsi HOHUMAaHMS CyITHOCTH HAyYHOMU
KapTUHBl MHpA, NPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IMPHUPOAbI, B3aUMOCBS3IX
YeJloBeKa C MPUPOTHON Cpesioi, O poJIM XUMHH B MO3HAHUH 3TUX 3aKOHOMEPHOCTEHH;

M03HABaTEIbHBIE MOTHBBI, HANPABJICHHbIE HA IOJIyY€HHWE HOBBIX 3HAHUM MO XUMHH, HEOOXOTUMbBIE IS
00BsiICHEHUS HAOI0JaeMbIX IIPOLIECCOB U SBJICHUH, O3HABATENIbHOM, HHPOPMAIIMOHHON U YMTATEIbCKOM
KYJIbTYpbl, B TOM YHCJE€ HaBBIKOB CaMOCTOSITENbHOM paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPAaBOYHOU
JTUTEPATypPOH, TOCTYIHBIMU TEXHUYECKUMU CPECTBAMU MHPOPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpEC K 00YYeHHIO U TIO3HAHUIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMO00Opa30BaHMUIO,
MIPOEKTHOM M HCCIEA0BATEIbCKON NIEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPABICHHOCTH M YPOBHS
oOyueHus B aNbHEUIIIEM;

4) dopMupoBaHus KyJIbTYPbI 310pPOBbS:

OCO3HAHHE IIEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha 30POBBIN
o0pa3 *KH3HH, OCO3HAHUE IOCIEACTBUN M HENPHUATHE BPEIHBIX MPUBBIYEK (YNOTPEOICHMs alKOroJs,
HapKOTHKOB, KYypEHHs), HEOOXOJAUMOCTH COOMIOCHUS TMpaBuil O€30MacHOCTH Npu OOpaleHuu ¢
XMMHYECKUMH BEIECTBAMU B OBITY M peabHOMN )KU3HHU;

S) TPy10BOI0 BOCIINTAHMSA:

MHTEpEC K MPAKTUYECKOMY H3YUeHHIO Ipodeccuid M TpyAa pa3IMYHOTO poOJa, yBaXXEHHE K Tpydy M
pe3yiapTaTaM TPYIOBOHM JIEATENBHOCTH, B TOM 4YHCJIE Ha OCHOBE NMPUMEHEHMs MPEIMETHBIX 3HAHUHU IO
XMMUH, OCO3HAHHBIN BHIOOP MHIMBUAYATbHON TPAEKTOPUHU MPOJOJKEHHS 00pa3oBaHUS C y4ETOM



JUYHOCTHBIX HMHTEPECOB U CIHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH,
yCIENTHOW TPOECCHOHANBHON JESITENILHOCTH W Pa3BUTHS HEOOXOIUMBIX yMEHUH, TOTOBHOCTH
aIalITHPOBATHCS B MPOo(deccHoHAIBLHOM cpefie;

6) ’K0JI0rHYeCKOro BOCITUTAHUSA

IKOJIOTHYECKH IIeJIeco00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HCTOYHHWKY KU3HM Ha 3emiie, OCHOBE c¢
CYIIIECTBOBAHUS, MOHMMAHHE IIEHHOCTH 3J0pOBOTO M 0€30MacHOr0 oOpa3a >KHU3HH, OTBETCTBEHHOE
OTHONIICHHE K COOCTBEHHOMY (U3MUYECKOMY | TICHXHYECKOMY 3/I0POBBIO, OCO3HAHHE I[CHHOCTH
coOroficHusT TIpaBWJI OE30IMMaCHOTO TMOBEIACHHS TpH paboTe ¢ BEIMIECTBAMHU, a TaKXKE B CHUTYalUsX,
YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJTy9aeMble TIPU U3y4EeHUU XUMUH, JJIs PEIICHUS 33134, CBSI3aHHBIX C
OKpY)Karolled MNPUPOJHOW CpPEOW, Il TOBBIIIEHUS YPOBHS AKOJOTHYECKOW KYJIbTYPbI, OCO3HAHMS
JI00AbHOTO XapaKTepa IKOJOTHUECKUX MPOOJIeM U IMyTel WX PelIeHUs TMOCPEICTBOM METOJOB XUMHH,
9KOJIOTUYECKOTO MBIIIJIEHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B IMO3HABATEIHHOM, KOMMYHUKATUBHON U
COLIMAIBHON MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe merampeaMETHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIE ISl (POPMUPOBAHUS MHPOBO33PECHHS
oOIIeHayYHbIe TTOHATHS (3aKOH, TEOPHs, PUHIUI, THIOTe3a, (aKT, CUCTEMa, MPOIecC, SKCIEPUMEHT U
JPYToe.), KOTOPHIE UCIIOIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YUEOHBIX MTPEAMETaX U TIO3BOJISIIOT Ha OCHOBE
3HAHUW W3 OTUX MPEIMETOB (HOPMHUPOBATH MPEICTABICHUE O IIEJIOCTHOM HAYYHOW KapTHHE MHpa, U
YHUBEpCaJIbHbIC y4eOHBIC NEHCTBHs (IMO3HABATEIbHBIE, KOMMYHUKATHBHBIE, PETYISATHBHBIE), KOTOPHIE
obecreunBaroT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IIAHUPOBAHUIO M OCYIIECTBIICHUIO
y4eOHOU JIeATETLHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA

Ba3oBrble JJornueckue 1ecTBUsA:

YMEHHUSI HUCHOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIJIEHUSI NPU OCBOCHWM 3HAHUMN: PAaCKpPBIBATH CMBICI
XUMHYECKUX MOHATUH (BBIIEIATh UX XapaKTEpHbIE MPHU3HAKU, YCTAHABIMBATH B3aWMOCBS3b C JPYTUMHU
MOHATHUSMH), HCIOJNb30BaTh MOHATHUS U1 OOBSICHEHUS OTIENbHBIX (DAaKTOB M SIBJICHHM, BBIOMpPATH
OCHOBAaHUSI M KpUTEpUU s KiIacCUUKAUUM XUMUYECKUX BEHIECTB U XUMHUYECKHX PEaKIIHii,
yCTaHABIUBAaTh NPUYUHHO-CIEICTBEHHBIE CBS3U MEXKIY OOBEKTAaMU H3Yy4€HUS, CTPOUTH JIOTHYECKHE
paccyxaeHus (MHAYKTUBHBIC, IeyKTUBHbIC, 10 aHAJIIOTHH ), AeNIaTh BBIBObI U 3aKIIOYCHHUS,;

yYMEHHE MPUMEHSTHh B Mpollecce MO3HAHMs MOHATUSA (MPEIMETHbIE U METAaNpeAMETHbIE), CUMBOJIUYECKHIE
(3HAKOBbIE) MOJEH, HCIIOJb3yeMble B XHUMHUH, NMPEOOPa30BBIBATH HIMPOKO IMPUMEHSEMbIE B XUMHHU
MOJENbHBIE MPEICTaBICHHS — XUMUYECKHM 3HAK (CUMBOJ 2JIEMEHTA), XUMHUYecKas popmylia U ypaBHEHHE
XMUMHUYECKON peaKkIuu — MpH PElIeHUH Y4eOHO-TO3HABATENBHBIX 3a/lad, ¢ Y4ETOM ATHX MOJICIbHBIX
MIPEJICTABICHUIM BBIABIATh W XapaKTEPHU30BAaTh CYIIECTBEHHbIE MPU3HAKH H3y4aeMbIX OOBEKTOB —
XMMHUYECKUX BEIIECTB U XHUMHUYECKUX PEAaKIUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MNPUYUHHO-
CJIE/ICTBEHHBIE CBSI3H U TPOTHUBOPEUUS B U3yUaEMBbIX IIPOLIECCAX U SIBJICHUSX.

Ba3oBrble ncciieqoBare/ibCKue 1eiCTBUSA:

YMEHHUE UCIOJIb30BATh MOCTABIECHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHMS, a TAKKE B KaueCTBE
OCHOBBI 117151 JOPMHUPOBAHUS TUIIOTE3BI M0 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MpHOOpeTEeHNEe OMbITA MO IJIAHHUPOBAHUIO, OPTaHU3AIMU W MPOBEACHUIO YUYCHHMUECKHUX SKCIIEPHUMEHTOB,
yMeHHe HaOJroAaTh 3a XOJOM TMpOIIecCa, CaMOCTOSITENBHO MPOTHO3HPOBATh €ro  pe3ylbTar,
dbopmynupoBath 0000IIEHHS W BBIBOJABI IO pe3ylbTaTaM NPOBEAEHHOTO OIbITa, HCCIEI0BaHUS,
COCTaBIISATh OTYET O MPOJICTAHHOMN padoTe.

Padora ¢ undopmanmeii:



yMEHHUE BBIOMpPATh, AHAJIM3UPOBATH W HHTEPIPETHPOBATh HMH(DOPMAIMIO DPA3IUYHBIX BUAOB U (HopMm
MPEJCTABICHUA, TIOIY4aeMyI0 U3 Pa3HbIX MCTOYHHKOB (HAYYHO-TIOMYJISPHAS JHUTEPAaTypa XUMHUYECKOTO
coJiepKaHus, CIpaBOYHbIE TOCOOUs, pecypchl MHTepHEeTa), KpUTUYECKH OIICHWBATh MPOTUBOPEUHUBYIO H
HEI0CTOBEPHYIO HH(OPMAIHIO;

YMEHHE TIPUMEHSTHh pa3MyHble METOJbl M 3almpochl NpU TIOMCKE M OTOOpe HWHPOpManuu W
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX /ISl BBINIOJHEHUs Y4YeOHBIX W TO3HABATENBHBIX 3a/1a4
OTpENEeNEHHOTO THIA, TNPUHOOPETEeHHE OIbiTa B OOJACTH  HCIOJIb30BaHHUS — HWH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTUH, OBJAJEHHE KYIbTYpOH aKTHBHOTO HCIOJB30BAHUS PA3IUIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIBHO BHIOMPATh ONMTUMANBHYIO (JOpMY MpeacTaBiIeHUs MHDOPMAIMH |
WUTIOCTPUPOBATh pEUIaeMble 33/1a4d  HECJIOXKHBIMH CXEMaMH, JuarpaMMamu, ApYyruMH —Qopmamu
rpaguKyd U UX KOMOMHAIUSIMU;

YMEHHE WCIIONIb30BaTh W aHAJM3UPOBATh B TIpollecce Y4EeOHOH M HMCCIeNOBATEIbCKOW JEATEIbHOCTH
WHGOPMAIMIO O BIMSHUM TPOMBIILICHHOCTH, CEIBCKOTO XO3SCTBa WM TpAHCIOPTAa HA COCTOSIHHE
OKpY’Karolel NPUPOIHOU CPEIbI.

KoMMyHuKaTHBHBbIE YHUBePCAJbHbIE YUeOHbIE 1eHCTBHS:

YMEHHs 3a/laBaTh BOMNpPOCH (B XoJe auainora U (WiaM) JUCKYCCHHU) IO CYIIECTBY 0OCYX/JIaeMON TEMBlI,
(bopMyIHpOBATh CBOM MPEIOKEHHSI OTHOCHTEIBHO BBHITIOJHEHUS TPEI0KEHHON 3a/1auu;

YMEHUS MPEJICTABIISATH MOMYyIeHHBIC PE3YIbTAThI TIO3HABATEIFHON JICITETHPHOCTH B YCTHBIX U MMHChMEHHBIX
TEKCTaxX; JIeJaTh MPE3CHTAII0 Pe3yIbTaTOB BBIMOJHEHHS XHMHYECKOTO IKCIIEPHUMEHTa (J1a00opaTOpHOTO
OTIbITa, TA0OPATOPHOM PAOOTHI MO UCCIETOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

YMEHUS y4eOHOTO  COTpPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW  IIO3HABATEIbHOU U
HCCIIEIOBATENIbCKOM NIEATEIbHOCTH NPHU PEIICHUM BO3HUKAIOUIMX NpoOJeM Ha OCHOBE yuéTa oO0muX
MHTEPECOB M COrjacoBaHMs NO3uLUi (0OCyKIeHHsA, OOMEH MHEHMSMHM, «MO3IOBBIE ILTYPMBD»,
KOOpAMHAIMS COBMECTHBIX JEHCTBMI, ONpEAEIeHHE KPUTEPUEB IO OLEHKE KayecTBa BBIIOJIHEHHOU
paboTHI U APYTHE).

PeryasiTuBHble YHHBepPcaJbHble YUeOHbIE 1eiiCTBUS:

YMEHHUE CaMOCTOSTENbHO ONPENENATh LEIN IeSTeIbHOCTH, INIAHUPOBATh, OCYILECTBIATh, KOHTPOJIUPOBATh
U NpH HEOOXOJAUMOCTH KOPPEKTHUpPOBAaTh CBOKO JEATENIHOCTb, BbIOMpaTh Hauboiee 3(dexkTuBHbIE
crocoObl  peuieHus y4eOHBIX W IIO3HABATENIbHBIX 3a/a4, CaMOCTOSATEJIBHO COCTaBJATh WM
KOPPEKTHPOBATh MPEUIOKEHHBIH alrOpUTM JEHCTBUN MPU BBINOJIHEHUH 33JaHUNA ¢ YyU4ETOM IOJIyYSHMS
HOBBIX 3HaHUM 00 wu3ydaeMbIX OOBEKTaXx — BELIECTBAX M PEAKUUAX, OLEHUBATh COOTBETCTBUE
IIOJIydEHHOTO pe3yJibTaTa 3asBICHHOM 1€/, YMEHHE MCIIOJIb30BaTh M aHAJIU3UPOBATh KOHTEKCTHI,
IpeularaeMble B yCIIOBUU 3a/1aHUI.

INPEJMETHBIE PE3YJIbTATbBI

B cocTaBe npenMeTHBIX pe3yabTaTOB [0 OCBOCHUIO 0053aTEIBHOTO COAEP)KaHUs, YCTAaHOBIEHHOIO JTaHHOMN
GbenepanbHON paboyel mporpaMMoid, BBIIENIAIOT: OCBOCHHbIE O0YJaIOUIUMKCS HAay4YHbIe 3HAHUSA, YMEHUS
U crnocoObl AeHCTBUM, cnenuduueckue JUisl NpeAMeTHOW ob0nactu «XHUMUS», BUJbI JEATEILHOCTH IO
[IOJIy4EHHUI0 HOBOI'O 3HAHMs, €ro HMHTEepIpeTalyy, MpeoOpa3oBaHUI0 U IMPUMEHEHUIO B pa3IMYHbIX
y4EOHBIX U HOBBIX CUTYaIUsIX.

K koHiy oOyueHuss B 8 kJiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh
C(OPMHUPOBAHHOCTh y 00YJAIOLIUXCST YMEHUI:

® PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUH: aTOM, MOJIEKYJa, XUMHUECKHI 3JE€MEHT, MPOCTOe
BEIIECTBO, CJIO’KHOE BEIECTBO, CMECh (OJHOpPOJHAs W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHUTEIbHAsS
aTOMHasi M MOJIEKYJIspHas Macca, KOJMYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca, MaccoBas J0JIs
XMUMUYECKOTO DJJIEMEHTAa B COCIUHEHHWH, MOJIIPHBIA OO0BEM, OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJb,
AJIEKTPOOTPHUIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasi peaKiiys, KiIacCu(pUKaIus peakiuii:



peaKuu COCNMHEHUS, PEAKIMH Pa3lIOKEHUs, PEAKIMH 3aMEIICHUs, pEakiuu OOMeHa, 3K30- |
SHJIOTEPMHUUYCCKUE PEAKINH, TEIUIOBOH A(PQEKT peakiuu, sSIpo aToMa, JJIEKTPOHHBIH CIIOM aroma,
aTOMHasi opOUTaNb, PaguyCc aromMa, XUMHUYECKas CBS3b, MOJSIPHAS M HEMOJSPHAs KOBAJICHTHAS CBS3b,
WOHHAsl CBSI3b, MOH, KATUOH, aHHOH, PaCTBOP, MaccoBas JOJis BellecTBa (IIPOLIEHTHAs] KOHIEHTpAalus) B
pactBope;

® IUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHX TOHATUM W MPUMEHITh 3TH TOHATUS TIPH
OTIMCAaHUU BEIIECTB U UX MPEBPAIICHUM;

® [ICIT0JTB30BAaTh XUMUYECKYIO CUMBOJIUKY JIJISI COCTABJICHUS (POPMYIT BEIIECTB M YPABHCHHH XUMHUYECKHX
peaKuuii;

® OIIPEICIISITh BAJICHTHOCTh ATOMOB AJICMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEIICHb OKUCIICHUS 3JIEMEHTOB
B OMHApHBIX COEIWHEHMSIX, TMPUHAUISKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COEIUHEHHH II0
dbopmynam, BUJI XUMUYECKOH CBSI3H (KOBAJICHTHASI U HOHHAS) B HEOPTaHUYECKUX COCTMHECHUSIX;

e packpeiBaTh cMmbIci Ilepmogmueckoro 3akona JI. M. MeHneneeBa: JeMOHCTPUPOBATH MOHUMAHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKMX JJIEMEHTOB OT WX MOJoOXeHus B [lepumoamueckoi
CUCTEME, 3aKOHOB COXPAaHEHUSI MACChI BEIIECTB, MIOCTOSTHCTBA COCTAaBa, aTOMHO--MOJICKYJIIPHOTO YYCHHUS,
3aKkoHa ABOTaapo;

® OMMHMCHIBATh M XapaKTepu30BaTh TaOnuuHyo Gopmy [leproamdeckoil cUCTEMbl XUMUYECKUX AJIEMEHTOB:
pasnuyath MOHATHS «TJlaBHas noArpynna (A-rpymnmna)» u «mobouynas noarpynna (b-rpymnma)», mansie u
OOJIBIITE TIEPHO/IBI, COOTHOCUTH 0003HAUYEHHM S, KOTOphIE UMEIOTCs B Tabmwuie «[leprmoanueckast cucrema
xumudeckux anemeHToB JI. M. MenaeneeBay C 4YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB M 3apsn sapa, OOIIee YMCIO SJEKTPOHOB M paclpeiesieHHe WX I0
ANIEKTPOHHBIM CIIOSIM);

e KylacCU(UIUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHMYECKHE BEIECTBa, XUMHYECKHE peakiuu (1o
YUCITYy ¥ COCTaBY YYaCTBYIOIIHMX B PEAKIIMH BEIIECTB, IO TEIIOBOMY 3P (DEKTY);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Ppa3IUYHBIX KJIACCOB,
MOATBEPXKIasi ONHMCAHUE NPUMEPAMH MOJIEKYISPHBIX YPABHEHUW COOTBETCTBYIOLUIMX XHUMHUYECKUX
peaKIuii;

® [IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAayE€CTBEHHOI'O COCTaBa, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX ITPEBPALICHUI B PA3JINYHBIX YCIOBUSIX;

® BBIUHCIISATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIDHYIHO MAacChl BEUIECTB, MAacCOBYHO JIOJIIO
XMUMHUYECKOTO 3JeMeHTa Mo (opMyJie COEAUHEHHUs, MacCOBYIO JIOJIIO0 BEIIECTBa B PacTBOpE, MPOBOAUTH
pacy€Thl 0 YPaBHEHUIO XUMUYECKOW PEaKIIVH;

® [IDUMEHATh OCHOBHBIE ONEPALMU MbICIUTEIBHON JESATENbHOCTH — AaHAJIW3 W CHUHTE3, CpPaBHEHHE,
00001IeHre, CHUCTeMaTU3allnIo, KIacCU(UKAINIO, BBISABICHUE MPUYUHHO--CIEICTBEHHBIX CBSI3ed — s
W3y4YEHUs CBOMCTB BEIIECTB M XUMUYECKHX PEAKIMI, €CTECTBEHHO-HAay4HbIE METOJbl IO3HAHUSA —
HaOI0IeHNE, U3MEPEHHE, MOJICTMPOBAHHUE, SKCIIEPUMEHT (PeaabHbId U MBICICHHBIH);

e cJIeI0BaTh MPaBHJIaM TOJBb30BAaHUS XUMUYECKOW MOCYAON U J1abopaTOpHBIM OOOpPYIOBAaHUEM, a TAKXKe
MpaBUJIaM OOpaIeHHs C BEIECTBAMHU B COOTBETCTBHH C MHCTPYKIUSMU IO BBHITIOJHEHUIO TaOOPATOPHBIX
XMUMHUYECKUX OIMBITOB MO MOJYYSHHIO U COOMpaHHMIO ra3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPOAa),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHON MAacCOBOM J0J€l paCTBOPEHHOIO BEIIECTBA, IUIAHUPOBAThH U
MPOBOJIUTh XUMUYECKHUE SKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U KUCIOT C HOMOUIBIO
WHIUKATOPOB (JaKkMyc, GpeHondTanent, METUIOPAHXK U APYTHUE).

K konmy oOydenuss B 9 KJjacce mpeIMeTHbIe pe3yabTaThl Ha 0a30BOM YypOBHE JOJDKHBI OTpa)karh
c(hOpPMUPOBAHHOCTH y O0YJAIOIINXCS YMEHHI:



® DaCKpbIBATh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHUH: XMMHUYECKUN DJIEMEHT, aTOM, MOJIEKYJa, HOH,
KAaTHOH, AaHMOH, IIPOCTO€ BEIECTBO, CJIOKHOE BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD,
CTENEHb OKHUCIICHUS, XMMUYECKas pPEaklus, XUMHYEecKas CBs3b, TEIJIOBOM A(PQEKT peakuuu, MOJb,
MOJISIPHBIN 00BEM, PacTBOP, FMEKTPOIUTHI, HEIIEKTPOIUTHI, HIEKTPOJIUTHUECKAS JUCCOIMALINS, PEAKLIUU
MOHHOTO OOMEHa, KaTajau3aTrop, XMMHYECKOEe paBHOBECHE, OoOpaTuMble W HEOOpaTHMBIE pPEaKIuH,
OKHCIIUTEIBbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUN,  OKUCIMUTENIb,  BOCCTAHOBHUTEIb,  OKUCIEHUE U
BOCCTAHOBJICHHE,  aJUIOTPOIHUs, aM(pOTEPHOCTh, XHMHYECKass CBs3b  (KOBaJCHTHAs, HWOHHAs,
MeTajyIn4yeckas), KpUCTaJUIMYecKasi perérka, KOppo3us METaJUIOB, CILIaBbl, CKOPOCTh XUMHYECKOU
peakuuu, npeaesbHo gomyctumas konueHtpauus [1JIK Beniectsa;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX MOHATUA M MNPUMEHATb 3TU MOHATUSA IIpU
ONMCAaHUU BEUIECTB U UX IIPEBPALICHUN;

® 1ICII0JIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJIsl COCTaBJi€HMsI (OPMYJ BEUIECTB U ypaBHEHUN XHUMHUYECKUX
peaKuuii;

® OIIPEJEIIATh BAJEHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKHUX DIEMEHTOB B COCAUHEHUAX Pa3IU4HOIO
COCTaBa, TPHHA/IEKHOCTh BEIIECTB K OINpeAeIEHHOMY Kiaccy COEIUHEHHH 1o QopmynaMm, BHUA
XMUMHUYECKON CBSI3U (KOBaJCHTHAas, MOHHAs, METa/lInyeckas)) B HEOPraHMYECKUX COCIUHEHMSX, 3apsl
MOHA MO0 XUMHUYECKOH (opMmyse, XxapakTep cpellbl B BOJHBIX pacTBOpax HEOPraHMYECKHUX COEIMHEHH,
THI KPUCTANINYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

e packpbiBath cMbIica Ilepuonnueckoro 3akona [[. M. MenaeneeBa u 1eMOHCTpUPOBAaTh €r0 MOHUMAaHUE:
OMMCHIBATh U XapakTepu3oBaTh TabauuHyto Gopmy [leproaudeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pasnuyath MOHATHS «IJlaBHas noArpynna (A-rpymnmna)» u «mobouyHas noarpynmna (b-rpymnma)», mansie u
OoNbIIME MEPUOJbl, COOTHOCUTh O0O3HAYEHHUs, KOTOpbIE HMMEIOTCS B IEPUOAWYECKOM Tabiule, C
YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB XMMHUYECKUX IEMEHTOB (COCTaB U 3apsij sipa, od1ee
YHCII0 3JEKTPOHOB U PACHPEIEICHUE UX TI0 AIEKTPOHHBIM CJI05IM), OOBACHATh 00IHEe 3aKOHOMEPHOCTH B
U3MECHEHHH CBOWMCTB DJIEMEHTOB U MX COCAWHEHHH B NpeZesiaX MaJIbIX IEPUOAOB U IVIABHBIX MOATPYIII C
YUYETOM CTPOEHUS UX aTOMOB;

e KJlacCU(DUIMPOBATh XMMUYECKHE DJIEMEHThl, HEOPraHWYECKHE BEIEeCTBA, XUMHUYECKHE peakiuu (Io
YHCIIy U COCTaBYy YYacTBYIOUIMX B PEAKLIMU BEILIECTB, [0 TEIUIOBOMY 3((EKTy, 10 U3MEHEHMIO CTENEeHEN
OKHCIICHUSI XUMHUYECKUX JIEMEHTOB);

® XapaKTepu30BaTh (ONUCHIBATh) OOIIME U cHenu(UUIecKue XUMHUYECKHE CBOICTBA IMPOCTBIX M CIIOKHBIX
BEILECTB, NOATBEPK1asi ONIMCAHUE IIPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XMUMHMYECKUX PEaKLUil;

® COCTAaBJISITb ypPaBHEHUS DJIEKTPOIMTUYECKOM JUCCOLMALUM KHCIOT, IIEI0YEW W COJIEH, IOJIHBIE H
COKpAIllEHHbIE YPAaBHEHHUS pEaKUuil HMOHHOro OOMEHa, YpaBHEHHUS peakluil, I[OATBEPKAAIOLINX
CYLIECTBOBaHUE FEHETUUECKOM CBS3HM MEXy BELIECTBAMH PA3JINYHBIX KJIACCOB;

® DaCKpbIBATh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUN IOCPEIACTBOM COCTAaBJICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKLUi;

® [IPOrHO3UPOBATH CBOWCTBA BEUICCTB B 3aBUCUMOCTH OT MX CTPOEHHs, BO3MOXKHOCTH IHPOTEKAHUS
XMMHMUYECKUX NPEBPAILEHUN B PA3JINYHBIX YCIOBUSIX;

® BLIUNCIIATH OTHOCHUTEIBHYI0 MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BELIECTB, MAacCOBYHO JIOJIIO
XMMUYECKOT0 3JIeMeHTa Mo (GopMyse COeIUHEHHUs, MAaCCOBYIO OO BEIIeCTBA B pacTBOpPE, MPOBOJIUTH
pacué€Tel 0 YPAaBHEHUIO XMMHUYECKON PEAKIUY;

e coONMIOIaTh MpaBUIIAa MMOJIB30BAaHUS XMMMUYECKOW MOCYI0M M JabopaTOpPHBIM O0OpYIOBAaHUEM, a TaKxkKe
npaBuia oOpalieHns ¢ BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLUSMHU MO BBIMOJHEHHUIO JTaOOPaTOPHBIX



XUMHYECKUX OIBITOB MO TOJYYEHUIO M COOMPAHHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa M YIIIEKUCIIOTO
rasa);

® IPOBOJIUTH PEAKIUU, TOJITBEPKIAIOIINE KAYECTBEHHBIM COCTAB Pa3MYHBIX BEIICCTB: PACIO3HABATH
OTBITHBIM TYTEM XJIOpUI-, OpoMHI-, HOAWI-, KapOoHAT-, ¢ocdar-, cuiuKaT-, cyabdaT-, THAPOKCH/I-

HWOHBI, KaTHOHbI aAMMOHHA W HOHBI H3YYCHHBIX MCTAJIJIOB, MPUCYTCTBYIOIIME B BOAHLIX pacCTBOpax
HCOPraHNM4YCCKUX BCIICCTB,

® [IPUMCHATE OCHOBHBIC OIICpalun MBICIIUTCILHON ACATCIIBHOCTH — aHaJIu3 W CHUHTC3, CPaBHCHHC,
O606IIICHI/IC, CUCTEMATU3al U0, BBISIBJICHUC NPUYINHHO-CICACTBCHHBIX CBSI3CHM — AJI1 U3YUCHUA CBOIICTB

BEILECTB U XUMUYECKUX PEAKLIUH, ECTECTBEHHO-HAyYHbIE METO/Ibl TIO3HAHUS — HAOJIOJICHUE, U3MEPEHHUE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (peabHbII U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ KonTpoJbHbIe IIpakTHYeckue
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThI padoThI
Paznea 1. IllepBonauyanbHble XUMUYeCKHEe MOHATUHSA
o XuMusg — BakHas 00J1aCcTh ) . . BuGmorexa LIOK
. €CTECTBO3HAHUS U MPAKTHYECKOU hitps-//m.edsoo.rw/7f41837c
ESITENILHOCTH YEJIOBEKA
bu6mmoreka [IOK
1.2 B 15 1
CIICCTBA H XHMHHCCKHE peaiiinit https://m.edsoo.ru/7f41837c¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ i HEOPraHNYeCKUX BelleCTB
)1 Bosayx. Kucnopon. [Tonsarue 06 6 0 bu6moreka [IOK
’ OKCHIaX https://m.edsoo.ru/7f41837¢c
2.2 Boaopoa.Ilonarue o kucioTax u comsix 8 0 bubmmorexa IOK
https://m.edsoo.ru/7f41837c¢
73 Bona. PactBopsl. [Tonsitue 06 5 1 bu6mmoreka [JOK
' OCHOBAHHUIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX 1 1 bubnuoreka [JOK
' COEOUHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paspnean 3. Ilepuoanueckuii 3axkon u llepuoguveckasi cucrema xumuideckux 3j1eMeHToB /I. . MengeneeBa. Ctpoenne aroMmoB. XuMHYeCKast
cBsI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

3.1

[Iepuonnueckuii 3aK0H U

bu6mmoreka [JOK




HepI/IOHI/I‘IeCKaH CUCTEMA XUMHUYCCKUX
anemeHTOB [[. . Menpene-eBa.
Crtpoenue atoma

https://m.edsoo.ru/7f41837¢

39 Xumudeckas cBsi3b. OKUCIUTEILHO- g bu6mmoreka [{OK
BOCCTaHOBUTEJIbHBIE PEAKIINU https://m.edsoo.ru/7f41837¢
bubmmoreka [JOK
Hroro no pasaery 15 https://m.edS(I)_}).ru/7f41837c
PesepBHOE Bpems 2 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 67

[TPOI'PAMME




9 KJIACC

KoauvecTBo yacos DJIeKTPOHHBbIE
Ne n/m | HammeHoBaHMe pa3ejioB H TeM NPOrpaMMbl Kontpoabubie | I[lpakTnueckue (undposkie)
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peakuu
11 [ToBTOpEHue u yriydaeHue 3HaHU OCHOBHBIX Pa3/ieioB 5 | 0 bubnuorexa [JOK
' Kypca 8 kiacca https://m.edsoo.ru/7f41a636
bubmmoreka [IOK
1.2 OcCHOBHBIE 3aKOHOMEPHOC ec eaKui 4 0 0
HOBHPIC SAKOHOMEPHOCTH XHMIHCCIX peakiiit https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS AUCCOIMALINSA. XUMHUUECKUE PEAKIIHT 3 1 1 bu6mmoreka [IOK
' B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTranibl M MX coeJUHEHUSA
71 OO6mrast XxapakKTepuCTUKa XUMHUYECKUX 3J1eMeHTOB VIIA- 4 0 1 bubmuorexa [JOK
' rpynmnsbl. ["amoreHsl https://m.edsoo.ru/7f41a636
29 OO6mast XxapaKTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB VIA- 6 0 0 bubnuoreka [JOK
' rpynnsl. Cepa u e€ coeTMHeHUS https://m.edsoo.ru/7f41a636
)3 OO6mrast XxapaKTepUCTUKAa XUMHUYECKUX JIEMEHTOB V A- 7 0 1 bubnuoreka [JOK
' rpynmbl. A30T, pochop U UX COeTUHEHUS https://m.edsoo.ru/7f41a636
24 OO01as xapakTepucTUKa XMMHUYECKUX 31eMeHTOB [VA- 2 1 ) bubnunoreka [JOK
' IpyHIbl. YTIEpPOJ U KPEMHUN U UX COCAMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 25
Pa3nen 3. MeTa/uibl M HX COeMHEHUS
bu6mmoreka [JOK
3.1 06 i 4 0 0
HHE CRONETRA METAIIOR https:/m.edsoo.ru/7f41a636
3.2 Baxueiinine MeTalIbl M UX COETUHEHMS 16 1 2 bu6mmoreka [JOK




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

Hroro no pazgeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B aTepHalibl B )KM3HU YEJIOBEKA 3 bubmrotexa LIOK
. " MaT
crectsa P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
p ) bubmmoreka [{OK
CICPBHOC BpeMi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 67




IHOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
N Koun4yecTBo yacos JJIeKTPOHHBbIE HU(PPOBHIE
. Tema ypoka Beero Konrposabneie | IIpakruyeckue | 00pa3oBaTeiibHbIE
padoTsbI padoThI pecypcel

| [Ipeamer xumun. Poss xumuu B )Ku3HU YesoBeka. Terna | bu6mmoreka [{OK
Y BEILlECTBA. https://m.edsoo.ru/ff0d210c

2 TloustTie 0 MeTOIaX MO3HAHUA B XUMUU. 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227e

[Tpaktuueckas padota Ne 1: «IIpaBuiia paboTh B

3 neﬁiopaToppm MpanéMH 06pa1ule)H1/m c Jfa6opaTopHmM 1 1 bubamorexa LOK
N —— https://m.edsoo.ru/ff0d23dc

4 UYucrele BemecTBa U cMecu. CriocoObl pasieneHus | bubnuoreka [IOK
cMecei. https://m.edsoo.ru/ff0d26ca

5 [TpakTuueckas padota Ne 2: «Paznenenue cmeceit (Ha | 1 bubmuorexa [JOK
MIpUMEPE OYUCTKH MOBAPEHHOM COJIN)». https://m.edsoo.ru/ff0d28c8

6 ATOMBI U MOJIEKYJIBI. 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0d2a6c

7 XHUMHUYECKUE DJIEMEHTHI. 3HAKH (CHMBOJIBI) XUMHUYECKUX | bubnuoreka [JOK
AJIEMEHTOB. https://m.edsoo.ru/ff0d2be8

8 [IpocThlie U c0KHBIE BEIIECTBA. 1 bubmorexa LOK
https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE yYEHHUE. 1 bubmuorexa HOK
https://m.edsoo.ru/ff0d2d50

aKOH MOCTOSIHCTBA COCTaBa B TB. XUMHUECKast

10 :@;op(;wyﬂz.c I;)anej{THocc(;i aTOM(f;u )(:;anecxnx - 1 Bubamotexa [OK
S TCMOHTOB. https://m.edsoo.ru/ff0d2eae

1 OTtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS 1 bubnmoreka [JOK

MOJICKYJIdpHas Macca.

https://m.edsoo.ru/ff0d323¢c




bubmuoreka [JOK

12 MaccoBas J10J1s1 XMMUYECKOT0 3JIeMEHTa B COCIMHEHUH. https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Monbs. MossipHast Macca. Bubmmorexa LIOK
https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHUE SIBIICHUS. X UMHUYECKas bu6mmorexa [IOK
peakius. https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yCinoBus NPOTEKAHUS XUMHYECKUX bubnuorexa [JOK
peaKIuii. https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MAaCChl BEIIECTB. XUMUUYECKHE bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koandecTBa, MacChl BEIIECTBA IO bu6moreka [IOK
YpaBHEHUSM XUMHUYECKHUX PEaKIIUH https://m.edsoo.ru/ff0d5708
13 Knaccudukanus XumMudeckux peakuil (CoeTnHeHus, bubmuorexa [JOK
pasnoKeHus1, 3aMeIeHUsI, 0OMEeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBIM-3HIIUKIIOTICAUCT. bu6mmoreka [IOK
O060011IeHre U cucTeMaTU3aINs 3HAHUI https://m.edsoo.ru/ff0d40c4
20 Kontponbnas padorta Nel mo Teme «BerectBa u bubmuorexa [JOK
XUMUYECKUE PEAKIIHI https://m.edsoo.ru/ff0d4290
71 Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — bu6mmoreka [JOK
3JIEMEHT M IpocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
” du3nyecKkue U XMMHUYECKHUEe CBOMCTBA KUCIOPOIa bubnnoreka [JOK
(peakiuu okucieHus, ropenne). [lonsarue 06 okcumax https://m.edsoo.ru/ff0d4614
3 CriocoObl mostyueHus: KUCI0po/ia B 1abopaTopuu U bubnunoreka [JOK
MpOMbIIIEHHOCTH. [IpriMeHeHne kucmopoia https://m.edsoo.ru/ff0d497a
Tennosou KT XUMHUYECKON PEAKIINH, TIOHSITH
24 T:pM(())XI(/)IMI:E)iiOM ypaBH:zII/I(;/I, EI?SO—H u o - Bubamorexa [IOK
SHIOTEPMUUECKHX PEAKIHAX https://m.edsoo.ru/ff0d4790
75 TornmBo (HedTh, yroib U MeTaH). 3arpsisHEHHE bubnuorexa [IOK

BO3ayXa, CIIOCOOBI €0 OpCaAOTBPAIICHUA

https://m.edsoo.ru/ff0d4c4a




[Tpaktuyeckas padora Ne 3 mo reme «llomydenue u

bubmuoreka [JOK

26
coOupaHne KHCIOPO/Ia, H3yICHHE €0 CBOWCTBY https://m.edsoo.ru/ff0d4ae2
7 Bozopox — aieMeHT U pOCTOE BEIECTBO. bubmmoreka [IOK
Haxoxnenue B mpupose https://m.edsoo.ru/ff0d4dd0
)3 duznyeckue U XMMUYECKHUE CBOMCTBA BOJIOPOA. bubnuorexa [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmmorexa [IOK
29 [ToHsiTHE O KHUCIIOTAX U COMSAX
https://m.edsoo.ru/ff0d50d2
bubmmorekxa [{OK
30 CriocoOsl mostyue 0J/10p0Jia B J1abopaTo
HOCODR TOYHCHI BOAOPOAA B abopaTopHH https://m.edsoo.ru/ff0d4ddo
31 [IpaxTrueckas padota Ne 4 o teme «[losyuenue u bubnuoreka [JOK
cobupaHue BOJOPOIa, U3YICHUE €T0 CBOWCTBY https://m.edsoo.ru/ff0d4{42
bu6moreka [IOK
32 M i 00BE .3 A
OTIPHEGL OOREM THIOB. SREOH ABOTAIPO https://m.edsoo.ru/ff0d542e
33 Brruncienus o0béMa, KOJIMYECTBA BENIECTBA ra3a 1o bu6mmoreka [IOK
€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA WM 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruncnenust 005EMOB Ta30B 10 YPaBHEHHUIO PEaKIIUU bubmuorexa [JOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHUH Ta30B https://m.edsoo.ru/ff0d5708
35 du3nYeCKre U XUMUYECKUE CBOMCTBA BOIbI Bubmuorexa LIOK
A https://m.edsoo.ru/ff0d587a
bubmuoreka [JOK
36 C i. 11 0
octaB ocHoBaHui. [TonsiTue 00 HHIMKAaTOpax hitps://m.cdsoo.ru/ff0d59e2
- Bona xak pacTBOpHUTEIb. Ha;;IIHGHHBIe u BuGmoreka LIOK
HEHACBIIIIEHHBIE PACTBOPHI. MaccoBasi A0JIsl BELIECTBA B https://m.edsoo.ru/f0d5b40
pacTtBope
" [IpakTrueckas pa60Tz.1‘ Ne 5vno TeMe «VHpI/IrovTOBJIeHHe BuGmorexa LIOK
paCTBOp?B C OmpeeI€HHON MaccoBOM oei https://m.edsoo.ru/f0dSeba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponsnas padota Ne2 mo teme «Kucmopos. bubnmoreka [JOK




Boaopoxn. Bona»

https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KIacCU(pUKAIUs, HOMEHKIATypa Bubmmorexa LIOK
https://m.edsoo.ru/ff0d664e
A1 [Tony4yeHue u XuMHUYECKHE CBOWCTBA KUCIOTHBIX, bubnuorexa [JOK
OCHOBHBIX ¥ aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHusI: COCTaB, KJIaCCU(PUKAIMSI, HOMECHKIIATypa bubnuotexa LIOK
https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHune u XUMHYECKUE CBOMCTBA OCHOBAHUI bubmmorexa LIOK
https://m.edsoo.ru/ff0d67ca
bubmmoreka [{OK
44 Kucnotsr: cocras, knaccudukaiys, HOMEHKIATypa
https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XUMHUYECKHE CBOMCTBA KHCIIOT bubamorexa LOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIIaTypa, CIoCcoObI TIOJTydeHHUSI, bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
[IpakTueckas pabora Ne 6. Pemienue
47 SKiHepI/IMeHTaﬂiHHX 3amad no teMe «OCHOBHBIE bubamorexa LOK
N https://m.edsoo.ru/00ad9b7¢c
KJIACChl HEOPTaHMYECKUX COCIUHEHUID
43 ['eneTnueckas cBsi3b MEXKy KJlacCaMy HEOPTraHUYECKUX bubmuoreka [JOK
COECOUHEHUN https://m.edsoo.ru/00ad9a50
49 O00011IeHNE U CUCTEMATH3aIUs 3HAHUI bubmorexa [IOK
https://m.edsoo.ru/00ad9cb2
50 KonTpomsnas padota Ne3 o teme "OcHOBHBIE KIacChl bubnunorexa [JOK
HEOpPraHWYECKUX COCTMHEHUN" https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKY KIACCUPUKAITUN XUMUYECKUX bubnunoreka [JOK
371€MEHTOB. [IoHATHE O TPYIIIaxX CXOAHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 ITepnoanueckut 3akoH u lleproaudeckas cucrema bu6nuoreka [IOK
xuMmudeckux s3neMeHToB J[. . Menneneena https://m.edsoo.ru/00ada52c
53 [Tepuonpl, rpymnmel, MOArPyIIIbI bubnmoreka [JOK




https://m.edsoo.ru/00adaS52c

54 Crpoenue atoMoB. CoctaB aTOMHEIX gaep. M30Tombl bubmorexa LOK
P ' Aep- https://m.edsoo.ru/00ada342
55 CrpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB JJIEMEHTOB bubnuorexa [JOK
[lepuoauueckoii cuctems! Jl. 1. Menzaeneena https://m.edsoo.ru/00adabbc
X
|
pHoa T https://m.edsoo.ru/00ada824
Meuneneena
3 II
| e e e
P I A i > 1A https://m.edsoo.ru/00ada96e
IpaXKIaHUH
53 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB XUMUYECKUX bubmuorexa [JOK
SJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
5 u
? OFHAA XHMITCCKaL CBA3b https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
60 KoBaneHntHas nosisipHasi XUMUYECKas CBSI3b
https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 KoBanenTHas HemosipHas XMMHUYECKasl CBS3hb
https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 C
TEHCHD OKUCTIEHHA https://m.edsoo.ru/00adae28
bubnuoreka [JOK
63 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUU
https://m.edsoo.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIU bubmorexa LOK
https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
65 I1 000 .
OBTOPCHHE, ODODIEHHC HIYHCHHOTO https://m.eds00.ru/00adb486
b K
66 PezepBHblit ypok. MToroast KOHTpobHast paboTa. nommorexa 1O

https://m.edsoo.ru/00adb33c




67

PesepBHbIit ypok. O000IICHHE U CHCTEMAaTH3 AU
3HAHUI.

bu6mmoreka [{OK
https://m.edsoo.ru/00ad9cb2
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N poBbIE

Jrj;_)n Tema ypoka Beero Konrpoabnsie | IlpakTuueckne | 00pa3oBare/ibHbIe
padoThI padoThbI pecypcbl
Ilepuoauueckuii 3akoH. Ileproanyeckas
1 CI/ICI?I‘GMill XUMHUYECKUX E)JIGMIZHT(I)[B . . 1 Bubmuotexa LIOK
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB
2 XI/IMI/I‘-IGCKEIX 3JIEMEHTOB IIEPBBIX TPEX 1 Brbmiorexa LIOK
https://m.edsoo.ru/00adb6b6
MEepUOIOB

3 Knaccudukanus u HomeHKIaTypa 1 bubmuotexa [JOK
HEOPraHMYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buipl XuMu4uecKkoi CBSI3U U THITBI 1 bu6moreka [IOK
KPUCTAJUTMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponsnas padorta Nel mo teme

5 «IToBTOpEHUE U yrinyOneHne 3HaHUH 1 1
OCHOBHBIX Pa3/IEJIoB Kypca 8 Kiaccay

6 Kiaccudukanus XuMU4ecKuX peakifi mo | bu6mmoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOU PEAKIUH.

7 [Tonsatue o FOM];())FCHHBIX u FGTCPOFSHHBE( 1 bubmmorexa OK

https://m.edsoo.ru/00adbe9a
peaKusx
[ToHsiTHE O XUMHYECKOM PaBHOBECHUH.

2 @DaxTOopHI, BIUSAIONIME HA CKOPOCTh 1 bubnunoreka [JOK
XUMHUUYECKOMN PEAKIMU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKHCITUTETbHO-BOCCTAHOBUTEIILHBIC 1 bu6mmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus ANEKTPOTUTUYECKON TUCCOLIUALINN. 1 bubnmoreka [JOK




CunbHbIe U crabble AIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

bubmuoreka [JOK

11 HMounsle ypaBHeHus peakquii
P P https://m.eds00.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUN 00 bubmorexa HOK
HOBAHUU B CBETE IPEACTABICHUM
TP https://m.edsoo.ru/00add5d8
AIEKTPOJUTUUECKON JUCCOLMAITIHI
XHUMHYECKHE CBOMCTBA COJIEU B CBETE
13 - ob . bubmmoreka [{OK
MIPENCTABIEHUHA 00 DIIEKTPOIUTHUECKON
et p https://m.edsoo.ru/00add8b2
UCCOLIHAIINHT
14 TloustTie o rmapoimse coiei bubmiorexa HOK
P https://m.eds0o.ru/00add9d4
bu6mmoreka [IOK
15 O0001IeHne 1 cucTeMaTU3aus 3SHaHUH
1 https://m.edsoo.ru/00addd12

16 [IpakTueckas padorta Ne 1. «Pemenue bubnuoreka [IOK
AKCIIEPUMEHTAJIbHBIX 331249 https://m.edsoo.ru/00addbfa
Kourponsaas padora Ne2 o teme

17 3 P p bu6mmoreka [IOK
«DIEKTPOIIUTUYECKAS JUCCOIIAALIMSL.

P Arccotrat https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKITUU B PACTBOPAX»

13 OO0mrast XxapaKTepUCTHKA rajJOreHOB. bubmuoreka [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopona. ConsHas KHCIIOTA,

19 POBOZOPOA . bu6mmoreka [JOK
XHMHYECKHE CBOMCTBA, ITOJIyUEHHE,

i https://m.edsoo.ru/00ade104
MIPUMEHCHHE
ITpaktuueckas padora Ne 2 110 Teme
20 1%) P N bubmuoreka [JOK
«ITonmydyeHne cOITHOM KHUCIIOTHI, H3y4EHHE
.. yil ya https://m.edsoo.ru/00ade348
€€ CBOICTBY
BrrunciaeHus Mo ypaBHEHUSIM XUMHAYECKUX
21 . P bubmuoreka [JOK
€aKIIMii, eCJIM OJUH U3 PearcHTOB JaH B
peaxt a p A https://m.edsoo.ru/00ade488
n30BITKE
22 OOm1ast xapakTepucTUKa 31eMeHTOB VIA- bubnuorexa [IOK




TPYIIIBI

https://m.edsoo.ru/00ade64a

AnnotporHsle MOAU(UKALIUY CEPBI.

bubmuoreka [JOK

23 Haxosxnenue cepsl u € cernHHeHHH B https:/m.edsoo.ru/00ade64a
npupojie. XMMHUYECKUE CBOMCTBA CEPBI

4 CepoBonopo, cTpoeHue, Pu3nyecKue u bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHast KUCIIOTa

25 (bHSI/IfI[eCKI/II;) u XPI]\fI/I‘ICCKI/IC CBOI;ICTBa Brbmiorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMECHCHHE
XUMHUYECKUE PEAKIIUH, JEKAIME B OCHOBE

26 MIPOMBIIIIJIEHHOTO CIIOC00a MOJTy4eHust bubnnorexa [JOK
CEPHOU KHUCIIOTHL. XUMHYECKOE 3arpsi3sHCHUE https://m.edsoo.ru/00adec8a
OKpYKarollen Cpelibl COCTMHEHUSMH CEPbI

7 Brraucnenne MaccoBOM JOIH BEIXOJa bu6moreka [IOK
MPOJIyKTa peaKiuu https://m.edsoo.ru/00adec8a
OO6mras XxapakTepucTUKa 3JIEMEHTOB V A-

)3 rpynmnsl. A30T, paCIpOCTPAHEHHUE B bubmuorexa [JOK
npupoe, Gu3nuecKue u XUMHUYECKHe https://m.edsoo.ru/00adeeab
CBOICTBa

29 AMMHaK, ero GU3NIECKUE 1 XUMUUECKHE bubnuoreka [JOK
CBOICTBA, MOJYy4YEHUE U TPUMECHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme Bubmiorexa LIOK

30 «Ho“nyquHe aMMUaKka, U3y4yeHHue ero hitps-//m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, eé Gusndeckue u bubnnoreka [JOK
XUMHUUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN

3 aMMOHHSI B KQUeCTBE MUHEPATbHBIX bubnunorexa [JOK

ynoopenuit. XuMuueckoe 3arpsi3HeHue
OKpY’Karollel cpelibl COEIMHEHUSMHU a30Ta

https://m.edsoo.ru/00adf518




dochop. Oxcun dpocdopa (V) u pochopras

bubmuoreka [JOK

33 KHCJUIOTa, ¢bu3nvecKrue 1 XUMUYECKHE hitps://m.edsoo.ru/00adf68a
CBOMCTBA, MOJTYYCHUE
Ucnonws3oBanue Gocdaros B kauecTBe
34 MHHEPAJIbHBIX yﬂ(i())6p(£HHfI. 3arpsizHeHue Brbmiorexa LIOK
. https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpensl Pocharamu
35 Yrnepon, pacipoCTpaHEHHE B IPUPOJIE, bubnuorexa [JOK
(u3nyeckue U XMUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yraepoja, ux Gpusnyeckue u
36 XUMHYECKHE CBOMCTBA. DKOJOTHUECKUE bubmmoreka [IOK
Mpo0JIEMBI, CBSI3aHHBIE C OKCHJIOM YTJIepo/ia https://m.edsoo.ru/00adfebe
V)
. bubmuotexa [JOK
37 YTOMbHas KHCTOTA 1 € cOn https://m.edsoo.ru/00ae006c
[IpakTnueckas padota Ne 4 o Teme
38 "l'I[)onyquI/Ie yrIJ)'IeKI/ICJ'IOFO rasa. bubmmorexa IIOK
https://m.edsoo.ru/00ae027¢
KadectBennas peakiys Ha kKapOOHAT-HOH"
[lepBoHauanbHbIe TOHATUS 00
39 oprpaHI/IquKI/IX BElIECTBaX KakK O bubamotexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiiepoa
. bu6mmoreka [JOK
40 Kpentuit i ero coe ey https://m.edsoo.ru/00ae080a
[IpakTuueckas pabota Ne 5. Pemenue
A1 AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME bubnunoreka [JOK
«BaxxHeinme HeMeTaJlIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS
KonTposbHas padota Ne3 o Tem
42 «I;)axcrl){(;ﬁmne Eef/loeTaJ:]I\le I/IOI/IXe ) bubmorexa OK
COCTHHEHTS https://m.edsoo.ru/00ae0el8
43 OO01mas xapakTepuCcTUKa XUMHYECKUX bubnmnoreka [JOK




JJIEMEHTOB — METauIoB. MeTajnnueckas
CBA3b U MCTAJUIMYCCKAsA KPUCTAJIIIMYCCKAs
pemiérka. PuU3nYeCcKUe CBOMCTBA METAJIIOB

https://m.edsoo.ru/00ae103e

XUMHYECKHE CBOUCTBA METAILJIOB.

bubmmoreka [{OK

4 i:::EEZEHMH%CKHH PAR HaIpsDReHHH https://m.edsoo.ru/00ael 156
OO6mue crocoOb! OTYYCHHS METAJLIOB.

45 CrmuiaBbl. Beranciienus mo ypaBHEHUSIM bubnuoreka [JOK
XMUMHUYECKUX peaklui, eCIu OJIUH U3 https://m.edsoo.ru/00ael 156
peareHTOB COJIEPKUT MPUMECH

bubmmoreka [{OK

46 Homsmite 0 KOppOSHIT METATLTOR https://m.edS(])_E).ru/Oanl 278

bu6moreka [IOK

47 [enourbre MeTANIbI https://m.edscfcl).ru/Oanl4b2

48 OKcuIbl M TUAPOKCUIBI HATPUS U KAJIHS bubmorexa HOK

https://m.edsoo.ru/00ael14b2

49 Illenoyno3eMeNnbHbIC METAIIJIBI — KATBIIUN U bu6mmoreka [IOK
MarHum https://m.edsoo.ru/00aelSe8

50 Bakueiiime coeTMHEHNA KaabIIUs bubmorexa LHOK

https://m.edsoo.ru/00ael5e8

51 O06001IeHre 1 cucTeMaTU3aus 3SHaHUH

52 XKécTrocTh BOBI M CTIOCOOBI €€ yCTpaHeHus bubmorexa LOK

https://m.edsoo.ru/00aec1886

b | e o

" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
. bu6mmoreka [JOK
>4 AdmiomuiHi https://m.edS(I)_E).ru/Oanlc64
55 AmdorepHble cBOICTBA OKCHIA U bubnuorexa [IOK

TUAPOKCHU A

https://m.edsoo.ru/00aelc64




bubmuoreka [JOK

36 Aeneso ! https://m.edsoo.ru/00ae1d86
57 Oxkcunpl, TUAPOKCUIBI U conn xkene3a (1) u 1 bubmmoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O060011IeHHe U CUCTEMATU3AIIMS 3HAHUI 1
9 | ommcpmecmen s noone. ! Bnmmorexs [1OK
«BaxxuHelme MeTauibl ¥ UX COETMHEHUS https://m.eds00.ru/00ae3de8
Berarcnenus o ypaBHCHHSIM XUMUYIECKHIX
60 | wtrme wn conepar npuveers, | Bnmmorexa [1OK
BbIunciieHHs MacCcoBOIl TOJIM BBIXO/1A https://m.edsoo.ru0ue 1750
MPOAYKTA PEaKIIuu
61 O00011IeH1E U CUCTEMAaTH3allis 3HAHUI 1
62 O0001IeHne 1 cucTeMaTH3als 3HAHUH. 1
63 BeniecTBa n maTepualnbl B TOBCEAHEBHOM | bu6mmoreka [IOK
YKU3HU YeJIoOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEeH | bubnmuoreka [JOK
cpenpbl https://m.edsoo.ru/00ae4270
65 PoJib XxuMuM B pelieHuN SKOJTOTHUYECKUX | bubmuoreka [JOK
npooieM https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. ITorosast KOHTpoJibHast 1 bubnunorexa [JOK
pabora. https://m.edsoo.ru/00ae0d0a
67 PesepBusiit ypok. O6001IeHE U | bu6mmoreka [JOK
cucTeMaTHu3alis 3HaHu https://m.edsoo.ru/00adb33c
OBILIEE KOJIMYECTBO YACOB I10 67
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