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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOIO
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranuzanusax Poccuiickoit @enepanuu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0mel cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE IPEIMETHOE COAEpPKAHUE, IPETyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHE 110 pa3jesiaM U TEMaM IPOrpaMMbl 110 XUMHUH, ONPEAEISAET KOJIUYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYIO IIOCJIEI0BATEIBHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00y4aroImuXxcsi, ONpeaesieT BOSMOXHOCTH IpeaMeTa Jyis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaKKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YypOBHE ILeJeil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHON
JEeSITeILHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3alid BO3MOXKHOCTEH JJisi caMmMopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  J1eATeNbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaIbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS1a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TanoM B (POPMHUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHuE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XUMHHM O0ECleYMBAIOTCS CHelM(UKON colepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKW XMMUU Ha OMPECIEHHOM dTarie €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI TIEpPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUM OPTaHUYECKOU XUMUHU.

CrtpykTypa copep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpMHUpPOBaHA HA OCHOBE CHCTEMHOIO
nonxona kK e€ mzydenuro. CojepiaHue CKJIQJbIBAETCSl U3 CHUCTEMBl MOHATUH O XUMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHYECKOH peakuuu. O0e 3TH CHUCTEMbI
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CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— Mpe/CTaBIEHUI 00 MIEKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCA HAa OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIMU OOBACHEHHsS] W IPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue MporpaMMmbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJlaM ITO3HaHUs B Hayke. M3ydyeHne xummun
OPOUCXOJUT C MPUBJICYEHUEM 3HAHUM M3 paHee U3YYCHHbIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JESATENbHOCTH YEJIOBEKAa U KaK OJIHOIO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKka HAyKH, B
IPUOOILEHNHU K HAyYHBIM METO/IaM [TO3HAHUS IPU N3YYEHUH BELECTB U XUMUYECKUX peaKlui, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
IIO3HABATEJILHOM U yuyeOHO-UCCIIEI0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BEIIECTBAMHU B [TOBCEIHEBHOM KU3HHU.

[lpy W3ydyeHWM XMMHU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
npuoOpenu Takue 1eu, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHSATUIO pELIEHUMN, CIOCOOHOW aJanTUpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(OopMHPYIOLIMM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHHIO OOYYaroIIMMUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HAUEHHUE JUISl Pa3INYHbIX BUAOB JI€ATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHWBATh SIBIEHUS OKPYXKAIOIIErO0 MHUpA, UCHONb3YysS 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMaHMs [IEHHOCTU
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpelibl;



— pa3BHUTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO M CAMOBOCITUTAHUIO
HA OCHOBE YCBOGHHUS OOINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnto), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJEP)KAHUE OBbYYEHUA

8 KVIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumun. Posib XuMuu B )KM3HU YesloBeKa. XMMUS B CUCTEME HayK. Terna U BelecTBa.
dusnuecKkre CBOMCTBA BEILIECTB. ArperarHoe coctosinue Beuects. [loHaTre o MeToaax nmo3HaHus B
xumuu. Yucreie BemecTBa u cmecu. CrocoObl pa3/ienieHus: cMecei.

ATOMBI U MOJIEKYJIBl. XUMUYECKUE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKHUX 3J1eMEHTOB. [IpocTbie
U CJIOKHBIE BEeUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumuueckasi hopmyna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BeuiecTB. OTHOCUTENbHas aToOMHasg Macca. OTHoOcUTENbHAas MOJIEKYJSIpHAs Macca.
MaccoBas 10711 XUMHUYECKOT0 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemecrBa. Moibs. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA, MACChI U YHCIIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopMynamMm XMMHUECKUX COSAMHEHHH.

dusnyeckue M XUMHUUYECKUE SIBJIEHUS. XUMHUYECKass peakiuss U e€ NpU3HaKu. 3aKOH
COXPaHEHUS MacChl BEIIECTB. XHUMHUYECKHUe ypaBHeHUs. Kiaccudukamums XUMHUYECKUX peakiuit
(coemuHeHuUs, pa3IoKEeHHS, 3aMeIeHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHUYECKOM MOCYN0H, IpaBWjiaMu padoThl B J1IaOOpaTOpuu U TNpUEMaMU
oOpatieHusi ¢ J1abopaTOpHBIM O0OpYyIOBaHHEM, H3yUY€HHWE U OINUCaHuE (U3MUYECKUX CBONCTB
00pa310B HEOPraHMYECKUX BEIECTB, HaOMoIeHne (Pu3nveckux (IJIaBICHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIIEHHME M KOHJEHCAlUs BOJAbI) U XMMHUYECKHX (FOpPEHHME CBEYH,
MPOKAJIMBAHNE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KHCIOTOW) SIBICHUH, HaOIIOICHHE U
OINKCaHWE MPHU3HAKOB MPOTEKAaHUs XMMHYECKHX DPEaKIHil (pa3joKeHUe caxapa, B3aUMOJICHCTBUE
CEpHOIl KHUCIOTHI € XJOpuIoM Oapus, pasznoxkenue ruapokcuaa meau (Il) mpu HarpeBanuu,
B3auMoOJIeiicTBUE kene3a ¢ pactBopoM cosr menu (Il), uzydenue cnocoOoB paszjenieHust CMecei: ¢
MIOMOUIbI0 MarHuTa, (UWIbTPOBaHME, BBIIAPUBAHHUE, NUCTWILIALMSA, Xpomartorpadus, NMpoBeaeHUE
OYUCTKM TIOBAPEHHOW COJM, HaOJIOJIEHWE M ONHCAHWE pEe3ylIbTaTOB IIPOBEJECHUS OIbITA,
WUTIOCTPUPYIOIIET0 3aKOH COXPAHEHUs MacChl, CO3/JaHUEe MOJieNieil MOJIeKyT (IIapOCTEPIKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucnopong — sneMEHT M MpPOCTOE BELIECTBO.
Haxoxpaenue kucinopoaa B mpupoje, pu3ndeckue M XMMHUYECKHE CBOICTBa (peakUuu TOpPEHHS).
Oxcunpl. Ilpumenenue xkucinopoga. CrocoObl MOMydYeHHMs] KHUCIOpoJa B JIabopaTopuu U
IpoMbIIIEHHOCTH. KpyroBopor kuciopona B mpupoje. O30H — auloTponHas Moaudukanus
KHCJIOPOJIa.

TemnoBoit 3p(deKT XUMHUYECKON peaklUuu, TEPMOXUMHUYECKHUE YpaBHEHMsS, 0JK30- H
OHAOTEPMHUUYECKUE peakuuu. TOIUIMBO: YroJb W METaH. 3arps3HEHUE BO3JlyXa, YCHIEHUE
MapHUKOBOTO 3 deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bogopon — anemeHT u nnpoctoe BemecTBo. Haxoxienue Bogopoaa B pupoje, puandeckue u
XUMHUYECKHE CBOICTBaA, TPUMEHEHHE, CIIOCOOBI oay4yeHus. KucioTs! u comiu.

Monsipablii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

Odusnyeckue cBoiicTBa BOAbl. Boma kak pactBoputrenb. PactBopbl. HaceliieHHbie u
HEHACBIIICHHBIE PACTBOPBI. PacTBOPUMOCTH BEIECTB B BOJE. MaccoBas 1015 BEIECTBA B pacTBOPE.
Xumudeckue cBoicTBa BOAbl. OcHOBaHMS. Poib pacTBOPOB B MPHUPOJE W B KU3HH UYEIOBEKA.
Kpyrosopot Bozs! B ipupoie. 3arps3HEHHE NPUPOAHBIX BoJ. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.
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Knaccudukanmss Heopranmveckux coenuHeHnid. Oxcuawsl. Knaccudukamus OKCHIOB:
cosieoOpa3ymomnue (OCHOBHBIE, KUCIOTHbIE, aM(pOTEpHbIe) U HecoleoOpasyromue. HomeHnknarypa
okcu0B. duznyeckue U XUMUYECKUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMI: IIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBaHuil. ®Pu3znueckue M XUMUYECKHE CBOWCTBAa OCHOBaHUU. [lomyduenue
OCHOBaHUM.

Kucnorsl. Knaccudpukamms xucnor. Homenkmarypa kucnor. PHU3HUECKHE M XUMHUYECKHUE
cBoicTBa KUCIOT. Psin aktuBHOCcTH MeTaiuioB H. H. bekerosa. [lonydyenue kucnor.

Comu. Homenknatypa cosneil. @uznyeckue U XUMHUYECKHE CBoMcTBa cosei. [lomydyenue
COJIEH.

['eneTnueckas cBsI3b MEXKIy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeeNieHuEe COJepaHUs KUCIOpOoAa B BO3JyXe, MOIy4YeHHE, COOMpaHHeE,
pacrno3HaBaHUE€ M H3YYEHHUE CBOMCTB KHUCIOpOJAA, HAOIIOJEHUE B3aUMOJEHCTBUS BELIECTB C
KHUCJIOPOJIOM W YCIIOBUS BO3HUKHOBEHHS M TPEKpPAIICHUs] TOpPEeHHs (TMo)apa), 03HAKOMIICHHE C
o0Opa3amMu OKCHJIOB U OMKMCAHHUE X CBOWCTB, MOJIy4eHUE, cCOOUpaHue, paclio3HaBaHUE U U3yUyeHUE
CBOKMCTB BoJiopojia (ropeHue), B3auMozciicTBue Bojmopoga ¢ okcugaom wmeau (1) (Bo3moxkHO
WCIOJIB30BAaHNE BHUICOMATEPUANIOB), HAOIIOACHHWE OOpPAa3lOB BEIIECTB KOJIUYECTBOM | MO,
WCCIIE/IOBAaHNE OCOOCHHOCTEH  pacTBOPEHHUS BEWIECTB C  PAa3IUYHOM  PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINpPEACIEHHOW MAacCOBOW JI0JIeM pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBIE BOJABI C MeTallaMH (HAaTpUeM M KajbleM) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBAaHHE OOPA3IOB HEOPraHWYECKHX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIt0/ICHUe W3MEHEHUS OKPAaCKH WHIUKATOPOB B PACTBOPAaX KHCIOT W IIENOYeH, H3ydeHUe
B3aumoJeiicTBus okcuaa menu (l1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT C METallaMu, peakuui
HEWTpalnu3aluu, OJy4YEeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METalIa IPYTUM U3
pacTBOpa COJM, pEIICHUE OJKCOEPUMEHTANBHBIX 3a7ad 1o TeMe «BakHeimme Kiaccsl
HEOPTraHUYECKUX COCTMHECHHI.

Ilepuoanyeckuit 3axoH u Ilepuoamyeckas cucrema xumu4yeckux diaementos /JI. WM.
MenpeneeBa. CTpoeHue aToMoB. XMMHYeCKas CBSA3b. OKHCIUTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[TepBble MOMBITKUA KiIacCU(UKAIIMU XUMHUUYECKHX JIEMEHTOB. [IOHSATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (I1IeJIOYHbIC U IEJI0YHO3EMENbHbIE METANIbl, TaIOT€Hbl, HHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT aMm(pOTepHbIE OKCUABI U TUIPOKCUIBL.

[lepnonnueckuit 3akoH. Ilepmommueckas cucrema Xxumudeckux odnemeHtos JI. N
MenneneeBa. KopoTkonepuonHas u JuiHHomepuonHas (opmbl Ilepuoanueckoit cucTembl
xumuueckux oanemMeHtoB J[. WM. Menneneea. Ilepuonsl u rpynnbl. DU3HUECKH CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JIIEMEHTA.

Crpoenue aromoB. CoctaB atroMHbIX saep. M3otomnbl. OnekTpoHsl. CTPOEHHE 3JIEKTPOHHBIX
obonouek atomoB TepBbIX 20 XuUMHUUYecKHX »dJeMeHTOB llepmommdeckoit cucremsr J[. U.
MenneneeBa. XapakTepUCTUKa XMMHUYECKOTO 3JIEMEHTA IO €ro mnoiyiokeHuto B Ilepmoanueckoit
cucteme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH W3MEHEHUs pajryca aTOMOB XHMHUYECKHUX DJIEMEHTOB, METATUYCCKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIIIaM U TTEPUOJIaAM.

3nauenue [leproauyeckoro 3akoHa u [lepuonnueckoi cCUCTEMbl XUMUYECKUX JIEMEHTOB JIJIs
pa3BuTUA HayKu U npakTtuku. [. Y. MenneneeB — y4€HbBIN U TpakIaHNH.
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Xumuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsipHast) CBSI3b.
DNEKTPOOTPUIIATEILHOCTh XUMUYECKHX AJIEMEHTOB. VIOHHAsI CBSI3b.

Crenenb okucneHus. OKUCIUTEIHLHO--BOCCTAHOBUTENBHBIEC peakiinu. [Iporieccsl OKUCIIeHUs
1 BOcCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3IOB BEIIESCTB METAUIOB M HEMETAJLIOB, B3aMMOJICHCTBUE THAPOKCUIA ITUHKA
C pacTBOpaMH KHCIOT U IIEJIOYel, MPOBEACHUE ONBITOB, WUIIOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKIil (TOpeHHe, PeaKIui pa3oKeHUs, COSIUHECHHUS).

Meosicnpeomemmnvwie ceasu

Peanm3arusi MeXNpEeIMETHBIX CBA3CH NMPH M3YyYEHUU XMMHH B 8 KIIACCE OCYIICCTBISETCS
4yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHSATUH, TaK U MOHITHM, SBISIONIIXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO LIHUKIIA.

OO011ue ecTecTBEeHHO--HAay4YHbIE MOHATHS: HAYYHbIN (aKT, TUIIOTE3a, TeOpHUs, 3aKOH, aHAIU3,
CUHTE3, Kiaccu(ukamus, TMEePUOJUIHOCTh, HAONIOJCHUE, OSKCIEPUMEHT, MOJCIUPOBAHHE,
HU3MEpEHHUE, MOJICTh, SIBJICHHUE.

@dwuzuka: wmarepusi, aroMm, DOIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKJIHJA, H30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYNa, OJJIEKTPUYECKUN 3apsl, BEIIECTBO, Tello, O0BEM, arperaTHoe
COCTOSIHME BEIIEeCTBA, ra3, (PU3WYECKHE BEIMYUHBI, CIUHUIBI H3MEPEHUS, KOCMOC, TUIAHETHI,
3B€31561, CoHIIE.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpacdus: armocdepa, runpocdepa, MUHEpaNbI, TOPHBIE TOPOIbI, MOJIE3HBIE UCKOMAeMBbIE,
TOTUIMBO, BOJTHBIC PECYPCHI.

9 KVIACC

BemecTtBo 1 XUMHYeECKasi peaKuust

Ilepnonnueckunt 3akoH. Ilepmoauueckas cucrema XuMuU4yeckux onemeHtoB [J[. U
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUYECKUX AJIEMEHTOB
NEPBBIX TPEX IMEPUONOB, KA, KAIbLUUSA M UX COCAUHEHMH B COOTBETCTBHH C IIOJIOKEHUEM
2JIEMEHTOB B [lepnonnyeckoil cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHYECKOM CBS3U. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCHMOCThH CBOMCTB BEIIIECTBA OT TUIA KPUCTAIIIMYECKON PEIETKU U BUJ1a XMMHUECKOH CBSI3U.

Knaccuukanus M HOMEHKJIATypa HEOPraHMYECKHUX BEIECTB. XHUMHYECKHUE CBOHCTBA
BELIECTB, OTHOCSIINXCS K Pa3JINYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHUN, TEHETUYECKas CBA3b
HEOpPraHMYECKUX BEIIECTB.

Krnaccudukanys XUMHYECKUX peakluil M0 pa3IMYHbIM IMpU3HAKaM (10 YUCIY U COCTaBY
YYacTBYIOIIMX B PEAKLUHU BEUIECTB, M0 TEMIOBOMY 3(p(eKTy, IO U3MEHEHUIO CTENEHEH OKUCICHHS
XUMHUYECKHX 3JIEMEHTOB, 10 00PaTUMOCTH, 110 YJaCTUIO KaTalau3aropa). DK30- U 3HJOTEPMUYECKHE
peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.

[Tonsite o ckopocTH xumuueckod peakuuu. [loHsTHE 00 OOpaTHMBIX M HEOOpPaTHMBIX
XUMHUYECKUX peakuusx. [IoHATHEe 0 TOMOreHHBIX U FeTEpOreHHbIX peakuuax. [lonsaTre o katanuse.
ITonsaTre 0 XMMHUYECKOM paBHOBecuU. DAKTOPHI, BIUAIOIIME HA CKOPOCTh XUMUYECKON PEAKIMU U
M0JIOKEHHE XMMHUYECKOTO PaBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEbHBIE  PEAKIMH, JJIEKTPOHHBIM OajaHC  OKHUCIUTENBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YPaBHEHMM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakIMii ¢ UCIIOJIb30BaHUEM METO/1a SJIEKTPOHHOT O OaaHca.
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Teopust 3IEKTPOIUTUUECKON IUCCOLUALMU. DJIEKTPOJIHUTHI W HEAIEKTPOIUTHI. KaThOHBI,
aHUOHBI. MeXaHU3M JUCCOLMAIMH BEIIECTB C Pa3IMYHbIMU BUAAMHM XUMHUYECKOU CBA3U. CTeneHb
nuccouuanui. CHUIIbHBIE U C1a0ble 3JEKTPOIUTHI.

Peakuuu noHHOro obmeHa. YcCIIOBUS MPOTEKaHUs peaKUil MOHHOTO OOMEHa, IMOJIHbIE U
COKpaIllEHHBbIE HMOHHBIC ypaBHEHHsS peakuuil. CBOHCTBa KHCIOT, OCHOBAaHUW W COJIEM B CBETE
MIPEJICTABICHHUIA 00 3JIEKTPOTUTHICCKOM Arccoruanii. KauecTBeHHbIe peakiiy Ha HOHBL. [loHsTHE
0 TUJIPOJIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIGHHE C MOJIEISIMU KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB —
METAJIJIOB M HEMETAJUIOB (TpaduTa U aaMasa), CI0KHBIX BEHIECTB (XJIOpH/Ia HATPUS), HCCIICA0OBAHNE
3aBHUCUMOCTH CKOPOCTH XHWMHYECKOM pPEaKIMHu OT BO3ACUCTBUS PAa3UYHBIX (HaKTOPOB,
HCCIIEIOBaHUE DIJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoOLleccCa JTUCCOLMAIUU KHCIOT,
mienodyeid U cojieil (BO3MOXHO HCIIOJIb30BAaHHME BUJEO MAaTEpHUaoB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX MPU3HAKH NPOTEKaHUs peakuuii HOHHOTO oOMeHa (0Opa3zoBaHME OCaJKa,
BbIJIEJICHUE Ta3a, OOpa30BaHUE BOJbl), OIBITOB, WJUIIOCTPUPYIOLUIUX IMPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIMIA (TOpEeHUE, peakluHu pas3lIoKEHUs, COCIWHEHUs), pacro3HaBaHUE
HEOPraHMYECKUX BEUIECTB C TIOMOIIbIO KAaYeCTBEHHBIX pEaKIUi Ha HWOHBI, pEUICHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJyuibl M MX coeIMHEHUSA

O6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepPHbIE CTEIIEHU
okucienusa. CtpoeHune u (U3MUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TallOT€HOB. XHMHYECKHE
CBOMCTBa Ha mpuUMepe XxJjopa (B3aUMOJECHCTBHE C MeTaylaMHM, HEMeTaJlJlaMH, LIeJI0YaMu).
XnopoBogopoa. CosnsiHasi KUCIOTa, XUMHUYECKHE CBOMCTBA, MOJydeHHE, MpuMeHeHue. [lelicTBue
XJIOpa U XJIOPOBOJOPOJA Ha OpPraHW3M 4eJoBeKka. BakHeWine XJIOpUABI M HX HaXOXJICHUE B
IpHUPOJIE.

OOmast xapakrepuctuka »31meMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHusd. CTpoeHne U (QU3NYECKHEe CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPONHbIE MOAU(UKAIIUHN KHCIOPOa U cepbl. XMMUYECKHE CBOMCTBA CEpHI.
CepoBoiopoJ1, CTpoeHue, pU3NUecKue U XUMUYecKre cBoiicTBa. OKCUABI Cephl KaK MPeICTaBUTENN
KHCIOTHBIX OKcuaoB. CepHas KuciaoTa, (U3MYECKME M XHUMHUYECKHe cBolcTBa (00mmMe Kak
MIpe/ICTaBUTENsl KJlacca KHUCIOT U creunduyeckue). XuMUYECKHe peakIuH, JeKalllie B OCHOBE
MPOMBIIIJICHHOTO CII0c00a MOJy4YeHus cepHod Kucinothbl. IIpumenenue cepHoit kucnotsl. Comnu
CepHOM KHUCIIOThI, KAUeCTBEHHAsl peaklus Ha cynab(paT-uoH. HaxoxxneHue cepbl U €€ coelMHEeHUH B
npupoae. XUMHUECKOE 3arps3HEHHE OKpPYXKAIoIIeH Cpelbl COCIUHEHUSIMH cepbl (KUCIOTHBIE
JOKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €0 MPEeA0TBPAIICHHUS.

OOmast xapakrepucTuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. A30T, paclpoCTpaHEeHHe B PUpoJe, (PU3NYECKHEe U XUMUYECKUE
cBoiictBa. KpyroBopor a3zora B mpupoae. AMMHak, ero (pu3Mueckue U XUMUYECKHE CBOMCTBA,
nosiydueHue u npuMeHenue. Coau aMMOHUS, UX QU3NYECKHe U XUMUYECKHE CBOMCTBA, TPUMEHEHHUE.
KayecTBeHHast peakiusi Ha HOHBI aMMOHHs. A30THas KHCIOTa, €€ MoiydyeHue, (U3NYEecCKue M
XMMHAYECKHe CBOicTBa (OOIIME Kak TMpeICTaBUTENsl Kilacca KUCIOT M CHEHU(pHUYECKHE).
Hcnonb30BaHre HUTPATOB M COJEM aMMOHHS B KayeCTBE MUHEPAIbHBIX yA00peHui. Xumuueckoe
3arpsi3HEHUE OKPY KaloIel cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3AyXa,
noyBsl 1 BoJoéMOB). Pocdop, annorponHsie Monupukanun pochopa, puznyeckre 1 XUMHIECKUE
cBoiictBa. Oxcupa docdopa (V) u dochopnas kucnora, puU3MYecKue U XUMHUUYECKHUE CBOWCTBA,
nosydenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPEHUIA.
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OO6mass xapaktepuctuka d37meMeHTOB |VA-rpynmbel. OcCoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIC CTEIICHW OKHCIEHUS. YTIEpOJ, auIOTPONHBbIe MOAUGUKAIIMU, PACIpPOCTpAHEHHUE B
npupoje, pu3nYeckue U XMMHUYECKHe CBoWcTBa. AncopOuus. KpyroBopor yriepoga B mpupoe.
Oxcuapl yriaepoaa, ux (Qpu3nmyeckrue M XMMHYECKHE CBOMCTBA, JCWCTBUE Ha KUBBIE OpPraHU3MBI,
MOJy4YeHHe W TPHUMEHEHHE. DKOJOrMYecKrue mpolieMbl, cBs3aHHbIe ¢ okcuaoMm yriepoma (IV),
TUIOTE3a TI00aTBHOTO MOTETUICHUS KIIMMATa, TapHUKOBBIN 3 (eKT. YronpHas KUCIOTa U €€ COJH,
X (pU3MUYeCKUe M XMMHUYECKUE CBOMCTBA, MOJMydeHHE U MpuMeHeHue. KadecTBeHHas peakmus Ha
KapOoHaT-uOHBI. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUILIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO035UCTBE.

[lepBoHauabHBIE TOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCNMHEHMSX YIiepoia
(MeTaH, 3TaH, YTHJICH, alleTUJICH, ATAHOJ, TIIMLEPHUH, YKCYCHas: KucioTa). [IpupoaHble HCTOUHUKH
YTJIEBOJIOPOIOB (YTOJib, MPUPOAHBIN Ta3, HEDTh), MPOAYKTHI UX MepepadoTKu (OCH3MH), UX POJIb B
ObITYy W TPOMBINIICHHOCTH. [loHATHE O OMONOrMYecKH Ba)KHBIX BEIECTBAX: JKHUpaX, OelKax,
yIJIeBOAaX — M HMX pPOJIM B JKU3HU YeJOBeKa. MaTepuaabHOE E€IMHCTBO OPraHMYECKUX U
HEOPTaHUYECKUX COCTUHECHUH.

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOICTBa, IMOIYYeHHE M TMPUMEHEHHE.
Coenunenus kpeMmHus B npupojae. Obmme npeacrasienus o6 okcune kpemuus (V) u kpemuueBoit
kuciore. CHIIMKATHI, X HCIIOJIB30BAHKUE B OBITY, B MPOMBIIIICHHOCTH. BakHelme cTpouTenbHbIe
MaTepualibl: KepaMuKa, CTEeKJIO, LEMEHT, OeToH, xene3o0eToH. IIpobrmemsl Ge3omacHOTO
WCIOJIb30BAaHUS CTPOUTENBHBIX MAaTEpUaIoOB B MOBCEAHEBHON )KU3HHU.

Xumuueckuii 3xcnepumenm:

u3ydeHne oO0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI, IPOBEICHUE
KAueCTBEHHBIX PEaKIMid Ha XJIOPUI-UOHBI M HAOJIOJCHUE TMPHU3HAKOB WX IMPOTCKAHHS, OIIBITHI,
oTpaxarwlinue (u3nveckre U XUMHUYECKHE CBOMCTBA TajoreHOB M HMX COEAMHEHUN (BO3MOXKHO
WCIIOJIb30BaHUE BUJEOMATEPHUANIOB), O3HAKOMJIEHHE ¢ 00pa3liaMd XJIOPUIOB (TaJOT€HUIIOB),
O3HaKOMJICHHE C o0pasmamMu cepsl W €€ COeAMHEHUSMH (BO3MOYKHO HCIOJB30BaHHE
BHJICOMATEpHAIOB),  HaOMIOZCHWE  Tpollecca  OOyIJIMBaHUS ~ caxapa  MOJ  JEHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI, W3YYEHHE XMMHYECKHX CBOMCTB pa30aBICHHOW CEpHOI
KHCIIOTHI, MPOBEJIEHUE KAueCTBEHHOW peakIuu Ha cyibhaT-MOH M HaONIoJeHHE NpU3HaKa eé
MIPOTEKaHUs, O3HAKOMJIEHHE C (U3NYECKMMHU CBOMCTBaMHU a3oTa, gochopa M HUX COEAMHEHUN
(BO3MOKHO HCIIOJIb30BaHME BMJIEOMATEPHANIOB), 00pa3llaMHu a30THBIX U (OC(OpHBIX YAOOpEeHUH,
MoJIydeHue, coOnpanue, pacro3HaBaHue ¥ U3y4eHHEe CBOWCTB aMMHUaKa, IPOBEJCHIE KaueCTBEHHBIX
peakuii Ha MOH aMMOHUS U (pochaT-uoH U U3yUYEeHHE MPU3HAKOB UX MPOTEKaHUsI, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHOW a30THOM KHCIIOTHI C Melbl0 (BO3MOYKHO HCIOJB30BAHUE BUICOMATEPHAIIOB),
M3Y4YEHHE MOJeNeld KpHUCTAUIMYECKUX pPelETOK anmasa, rpadura, QynnepeHa, 03HaAKOMIIEHHE C
MpoLeccoM aAcopOlMU pPAacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIEM U yCTPOWCTBOM
MPOTUBOTa3a, MOJIyueHHe, cCOOMpaHue, pacro3HaBaHUE M W3YYCHHE CBOMCTB YIJIEKHCIOTO rasa,
MPOBEJICHUE KAYSCTBCHHBIX PEAKIMiA Ha KapOOHAT W CHIIMKAT-WOHBI W HM3yYCHHE TPU3HAKOB HX
MPOTEKaHHs, O3HAKOMJICHWE C TPOAYKIMEW CHJIMKATHOW MPOMBIIUICHHOCTH, pEIICHHE
AKCIIEPUMEHTATBHBIX 33134 10 TeMe «BakHele HeMeTallIbl U X COSTUHEHUS.

MeTajliibl H UX COEeAMHEHUS

OO6mrast XxapakTepUCTHKA XUMHUYECKHUX DJIEMEHTOB — METAJVIOB HA OCHOBAHUH HMX TOJIOKEHUS
B Ilepuogmueckoil cucreme xummudeckux snemeHtoB JI. M. MenaeneeBa u CTpOEHHS aTOMOB.
Crpoenue wmetaiioB. MeTanmnuyeckas CBs3b W MeETaUIMUeCKash KpUCTaUIMUecKas peléTka.
DNEeKTPOXUMHUYECKUN Psifl HANPsDKEHHH MeTamioB. DU3WYecKrWe W XHUMHUYECKHE CBOMCTBA
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MeTtaisioB. OOmue crnocoObl moiay4yeHus: MeTamioB. [loHsTHE O KOPpPO3UM METallJIOB, OCHOBHBIE
CocoObl 3amMThl MX OT Koppo3uu. CrutaBbl (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) M HX
MIPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[Ilenounbie MeTaiuibl: moJjioxkeHue B [leprnoandecko cucteMe Xxumuyeckux sinementon /l. U.
MeHeneeBa, CTpOCHHE UX aTOMOB, HaXO0XAeHUE B npupoae. Gusnyeckue 1 XMMUYECKUE CBOKWCTBA
(Ha mpumepe HaTpus U Kayusi). OKCUABI U TUIPOKCUABI HATPUsS U Kanus. [I[puMeHeHue mea0uHbIX
METAJUIOB U UX COCIMHEHUH.

[IlenouHO3eMenbHbIE METAIBl MAarHUK U KaJbIMi: moJjioxkeHue B Ilepuonnyueckoit cucreme
xumuyeckux sneMeHtoB JI. M. MeHnneneeBa, CTpoeHME HMX aTOMOB, HAaxO0XJEHHUE B IPHUPOE.
OuU3nNYeCKUe MU XMMHUYECKME CBOMCTBA MarHusi M KajabUus. BaXHeWllne COEOUHEHMS KaJbLMs
(okcun, ruapokcun, cosn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMil: monokenre B llepumoandeckoid cucreme XxuMuueckux snemeHto . .
MeHeneeBa, CTpoeHUE aToMa, HaxOoxAeHUE B mnpupoje. dusmyeckne M XMMHUYECKHE CBOMCTBA
amroMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA ¥ TUPOKCH/IA ATFOMUHHUS.

Keneso: mnonoxenue B Ilepronuueckod cucreme xuMuueckux oanemeHtoB J[. U.
MeneneeBa, CTpoeHUE aroMa, HaxoxAeHue B npupoje. dusnyeckue M XMMHUUYECKHE CBOKCTBA
xeneza. Oxcunel, ruapokcunsl U conu >kenesa (ll) m sxenmesa (), ux cocras, cBoiicTBa u
MOJTy4YeHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMIIEHHE ¢ 00pa3llaMu METaJIOB U CIUIaBOB, UX (PU3MYECKUMH CBOICTBAMH, U3yUYCHHE
PE3yNbTaTOB KOPPO3HH METAIIOB (BO3MOXXKHO HCIOJIb30BaHUE BHAEOMATEPUAIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUS  OKCHUJA KalblUsd W HATpus C BOAOM (BO3MOXXHO  HCIIOJIb30BAaHHE
BHJICOMATEPHAJIOB), HCCIEIOBAaHUE CBOWCTB KECTKOM BOJBI, MpOIEcCa TOPEHUs Keile3a B
KHCIIOpo/ie (BO3MOXKHO HCIIOJIb30BAHKUE BHIEOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUS Ka4eCTBEHHBIX
peaKivii Ha WOHBI: MarHMs, Kalblus, amroMuHus, nuaka, xenesa (1) u xemesza (1), mequ (1),
HaAOJII0JICHUE W ONHCaHWE IMPOIECCOB OKPAIIMBAHMS TUIAMCHH MOHAMHU HATPUS, KA M KaJbIUs
(BO3MOHO HCIIOJB30BaHUE BUACOMATEPUAIIOB), UCCIeA0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA
AMIOMUHUST U THAPOKCHUJA IIMHKA, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad No TeMme «BakHeliue
METaJUIbl U UX COCTUHEHUSD.

XuMHus H OKpyKamoLas cpeaa

BemectBa u marepuanbl B MOBCEIHEBHOM J>KM3HU 4YeJIOBEKA. be30MmacHoe HCIOIb30BaHUE
BEIIECTB M XHMMHUYECKUX peakiuii B ObiTy. [lepBas momomp OpU XUMHYECKHX O0XOrax u
OTpAaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYyKarolieh cpenbl (MpeaesibHas TOmycTUMas KOHIEHTpaIus
Beulects, ganee — [1JIK). Ponb xumMuu B perieHnn 3K0JI0rHYecKuX mpooiem.

Xumuueckuii IKcnepumenm:

u3y4yeHue o0pa3ioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAIIOB, TOIMMEPHBIE MaTepUabl).

Meostcnpeomemnuwie ceasu

Peanmu3anus MeXnpeaIMeTHBIX CBA3EH NPU M3YYEHHH XMMHHU B 9 Kilacce OCYHIECTBIISETCS
4yepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA, TaK W MOHSATUH, SBISIOUINXCS
CUCTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOT'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE TOHSATHS: HAyYHBIH (PaKT, TUIIOTE3a, 3aKOH, TEOPHs], aHAIH3,
CUHTE3, KiacCUpUKAMs, TEPUOJUIHOCTh, HAOIIOIEHUE, JKCIEPUMEHT, MOJCIHUPOBAHHUE,
HU3MEpeHUe, MOJIEeTh, SIBJICHUE, TAPHUKOBBIN 3P PEeKT, TEXHOTIOTHUS, MaTepPHAIIBI.

®dusnka: wmaTtepusi, aroM, DJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIbI,
PaINOaKTUBHOCTh,  MOJIEKYJa, OJJICKTPUYECKUN  3apsif, TMPOBOJHUKH,  IOJYIPOBOHUKH,
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IMAIICKTPHUKU, (OTODIIEMEHT, BEIIECTBO, TN, 00BEM, arperaTHOe COCTOSHHE BEIIECTBA, Ta3,
pacTBOp, paCTBOPUMOCTL, KPUCTAJUINYCCKAA pCI_HéTKa, CIIJIaBBbI, (bI/I3I/I‘-ICCKI/Ie BCJINMYHHBI, CAUHUIIBI
U3MEPEHHS, KOCMHYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE311b1, COITHIIE.

buonorusi: ¢orocunres, npixanue, Ouochepa, IKOCHCTEMA, MHUHEPAIbHBIC YIOOpEHUS,
MHKPOAJIEMEHTBI, MAKPOAJICMEHTBI, INTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TTOPOIBI, MMOJIE3HBIE UCKOIIAEMBIE,
TOILUIMBO, BOIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JUYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS IPOTPAMMBI OCHOBHOTO OOIIEro 0Opa3oBaHUs
JOCTUTAIOTCS B XO/I¢ OOy4YeHUS XUMUU B €IMHCTBE Y4eOHON M BOCHUTATEIHLHOUN JCSATEILHOCTH B
COOTBETCTBUHU C TPATUIIMOHHBIMH POCCUUCKUMU COIMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSMHU, TPHUHITHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMHU IOBEJIEHUS U CHOCOOCTBYIOT
mpolLeccaM caMOMO3HaHUs, CAMOPA3BUTHS U COIIMATN3AINN 00YyUatOIUuXCsl.

JIn4HOCTHBIE PE3yJAbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOH TMO3UTHBHBIX IIEHHOCTHBIX OPHUEHTALMA W PACHIMPEHHE OINbITa ICATEIHHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHoOTHYECKOr0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIECHMSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUYECKOMY M HAYYHOMY
HACJICIUIO0, TIOHMMAaHWs 3HAYCHHS XHUMHYECKOH HAyKH B JKH3HHM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HHQOpMaIueld O MEPENOBBIX TOCTHKCHHSIX U OTKPBITHAIX
MHPOBOH U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MHpa
H O0IIIEeCTBA;

2) rpaskKIaHCKOro BOCTIMTAHUSI:

MPEACTABICHUS O COLMAIBHBIX HOpPMaxX M TMPaBUJaX MEKIUYHOCTHBIX OTHOIICHUNU B
KOJIJIEKTUBE, KOMMYHUKATUBHOM KOMIIETCHTHOCTH B 0OIIIECTBEHHO MOJIC3HOM,
y4e0HO-UCCIIeIOBATENLCKON, TBOPYECKOM U APYrUX BHJAX JAESITENbHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOM COBMECTHOM NIEATENHHOCTH TIPH BBINMOJIHEHUU y4eOHBIX, MMO3HABATEIIBHBIX 3ajad,
BBITIOJIHCHUM XWMHUYECKHX OKCIEPUMEHTOB, CO3/IaHUM YYE€OHBIX TMPOEKTOB, CTPEMJICHUS K
B3aMMOINOHMMAHUIO U B3aWMOIIOMOIIM B TIpoIlecce ITON Y4eOHOU NesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJEHUE U MOCTYIIKH CBOMX TOBAPHIIEH C MO3UIIMU HPABCTBEHHBIX M IIPABOBBIX
HOPM € YYETOM OCO3HAHHMS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA '

MHUPOBO33PEHUECKHE  MPEACTaBICHUS O  BELIECTBE W XHMHYECKOM  peakivH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUSI HAYKM M COCTABIISIIOUIME OCHOBY JUIS
MMOHUMAaHUS CYINTHOCTH HAay4YHOW KapTHUHBI MUPA, MPEJCTABICHNS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pPa3BUTHSL TIPUPOJIBI, B3aUMOCBS3SX YEJIOBEKa C MPHUPOIHOM CPEOi, O POJIU XUMHUU B TO3HAHUH
3TUX 3aKOHOMEPHOCTE;

MO3HABATEJIbHbIE MOTHBBI, HANpPABJIECHHbIE HA I[OJYYEHHUE HOBBIX 3HAHUW MO XUMUH,
HEOOXOaUMBIE I OOBSCHEHHS HaOMIOJAaeMbIX TPOIECCOB W SIBIICHWN, IMO3HABATEIbHOM,
MH(POPMAITMOHHON W YUTATEIBCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIBHOU PabOTHI C
y4eOHBIMH TEKCTaMH, CIPABOYHOW IJUTEPATypOil, JOCTYNMHBIMH TEXHUYECKHUMH CpPEICTBAMHU

MH(OPMAIIMOHHBIX TEXHOJIOTHUH;
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UHTEpeC K OOYyYeHHI0O W TO3HAHMIO, JHOO0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW M HCCIIEIOBATENbCKON NIEATEThbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTH U YPOBHS OOy4YEHHS B JaJIbHEHIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTHU YKU3HH, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 3JIOpOBBIA 00pa3 JKHU3HH, OCO3HAHWE TIOCICICTBUNA W HENPHUATHE BPEIHBIX MPHUBBIYCK
(ymotrpeOnieHUsT aNKOTroJisl, HAPKOTUKOB, KYPEHHs), HEOOXOJUMOCTH COOIIOACHHS TPaBUI
0€301MacHOCTH NP OOpalleHUH ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY U pEalIbHOM JKU3HH;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K MPaKTHYECKOMY M3YyUEHHUI0 Mpodeccuil u Tpyaa pa3iMyHOrO poja, YBAKCHHE K
TPYIy U pe3yJbTaTaM TPYAOBOU JEATEIHLHOCTH, B TOM YHCIIE€ HA OCHOBE MPUMEHEHHS MPEIMETHBIX
3HaHUN MO XMMHUHU, OCO3HAHHBIN BHIOOP MHIMBUAYAIBHON TPACKTOPUU MPOJOJIKEHHS 00pa30BaHUs
C y4€TOM JIMYHOCTHBIX HHTEPECOB U CHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, YCHEIHON TPOodeCCHOHATBHON NEATEILHOCTH U PAa3BUTUS HEOOXOIUMBIX YMEHUU,
TOTOBHOCTB aJalITHPOBATHCS B MPO(ecCHOHABHOI cpejie;

6) IKOJIOrHYECKOr0 BOCIIUTAHUSI:

HKOJIOTHUYECKU IieJieco00pa3Hoe OTHOIICHHE K MPUPOJE KaK MCTOYHHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIEeCTBOBAHMS, MOHMMAHHME IEHHOCTH 3J0pPOBOTO M 0Oe30macHOro oOpas3a >KH3HU,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3NYECKOMY U TICUXUICCKOMY 3JI0POBBIO, OCO3HAHUE
LIEHHOCTU COOJIOJCHHs MpaBuiI 0€30MacHOr0 MOBEACHHUs MPH paboTe C BEIECTBAMH, a TaKXKe B
CUTYALUSIX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHWS, TOJydaeMble MIPU M3yYECHUU XUMUH, JJIs PEIICHUS 3ajad,
CBSI3aHHBIX C OKPYXAOUIEd MNPUPOAHOM CpEeNoW, Il IOBBILIEHHUS YPOBHS HKOJOTMYECKOM
KYJIbTYPbl, OCO3HAHHs TJI00ATBFHOTO XapakTepa SKOJIOTMYECKUX MPOoOieM M IMyTed UX peleHus
IIOCPEICTBOM METOAOB XHWMHH, HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBAaTHCS UM B
II03HABATEJIBHONW, KOMMYHUKAaTUBHON M COLMAJILHOMN IIPAKTUKE.

METANPEAMETHBLIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pe3yNbTAaTOB BBIACNAIOT 3HAYUMBIE i1  (HOPMUPOBAHUS
MHPOBO33pEHHUs OOIIEHAayuYHble TOHATHUS (3aKOH, TEOPHs, MPUHIMI, THMOTe3a, (PakT, cUCTeMa,
MPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPBhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
MpeAMETax M MO3BOJSIOT HA OCHOBE 3HAHHMM U3 3THX MPEIMETOB (POpMHUPOBATH MPEACTABICHHUE O
L[EJIOCTHOM Hay4YHOW KapTHHE MHpa, U YHHBEpcajbHble ydeOHble AeWcTBHs (TIO3HABATENbHBIE,
KOMMYHHKATHUBHBIC, PETYIATUBHBIE), KOTOpbIE 00ecrneynBaloT (OPMUPOBAHUE TOTOBHOCTU K
CaMOCTOATEIIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM eI TeIbHOCTH.

IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YUeOHbIE AeiCTBUS

basoBble Jlornyeckue 1eMcTBUA:

YMEHUS UCTIOIb30BATh MPUEMBI JJOTUYECKOTO MBIIIUICHHS] TP OCBOCHUH 3HAHUM: PACKpPHIBATh
CMBICIT XUMUYECKUX TOHATHI (BBIACIATh UX XapaKTepPHBIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3h
C APYTHUMH TOHSTHUSMH), UCIIOJIB30BATh MOHATHUS ISl OOBSICHEHHS OTJEIBHBIX (DAKTOB W SIBIICHUI,
BHIOMpATh OCHOBAaHUS W KPUTEPUU JUTSI KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB W XUMHYECKHX
peakiuii, yCTaHaBIMBaTh MPUYNHHO-CIEICTBEHHBIC CBS3H MEXKIY OOBEKTaMH W3YYCHHS, CTPOHUTH
JIOTUYECKHUE PacCyXJAeHUs (MHIAYKTHUBHBIE, IEIyKTUBHBIC, IO AaHAJIOTHH), JENaTh BBIBOIALI H
3aKITIOUEHUS;

yMEHUE MPUMEHSTh B MpPOILECCe MO3HAHMS MOHATUA (MPEIMETHbIE U MeETanpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOIb3yeMble B XUMHUH, MPEOOPa30OBBIBATH ITUPOKO
MPUMEHSEMbIE B XUMHH MOJICIbHBIC TPECTABICHUS — XWMHYECKH 3HaK (CHMMBOJI SJIEMEHTA),
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xumuueckas (opMmyna M ypaBHEHHE XHMMHMYECKOM peakuMd — TpU peleHud ydeOHo-
MO3HABATENBHBIX 331a4, C YUETOM ITHX MOJIEIBHBIX MPECTABICHUN BBISIBIATH U XapaKTePU30BATh
CYIIECTBCHHBIC TIPU3HAKU M3Yy4AEMBIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XUMHUYCCKUX PEaAKIIHA,
BBISIBJISITH OOIIHME 3aKOHOMEPHOCTH, IPUYMHHO-CIICACTBEHHBIE CBSI3U U MTPOTUBOPEUHS B U3y4aEMBbIX
mpoleccax U sSBICHUSX.

Ba3oBble uccienoBarebckue 1eiCTBHUS:

YMEHME UCIOJIb30BaTh ITOCTABIECHHBIE BOIIPOCHI B KAYECTBE NHCTPYMEHTA IIO3HAHMSI, a TAKXKE
B KaueCTBE OCHOBBI /ISl (DOPMUPOBAHMSI TUIIOTE3bI 110 IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHU;

npuoOpeTeHre ombiTa MO IUIAHUPOBAHUIO, OPraHU3allMd W TPOBEICHHUIO YYEHHYECKUX
HKCIEPUMEHTOB, YMEHUE HAONI0aTh 3a XOJOM IPOILEcca, CaMOCTOATENBHO MPOrHO3UPOBATh €ro
pe3yabTar, (GopMysnupoBaTh OO0OOLIEHMS W BBIBOJIBI IO pPE3yjibTaTaM IPOBEAEHHOIO OIIbITA,
WCCJICTIOBAHMS, COCTABIIATH OTYET O MPOJICIIaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yMEHHUE BbIOUPATh, aHAIM3UPOBATH U MHTEPIPETUPOBATh HHPOPMALIUIO PA3IUYHBIX BUJIOB U
¢dbopM mpejacTaBieHUs, MOJy4aeMyI0 U3 Pa3HbIX MCTOYHUKOB (HAay4yHO-IOMYJISIpHAs JMTEparypa
XUMHUYECKOIO COJEp KaHMsl, CIPaBOYHbIE TOCOOMs, pecypcbl HTepHeTa), KpUTUUECKHU OLIEHUBATh
MPOTHBOPEUYNBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUE NPUMEHATh PA3JIMYHbIE METO/bI U 3alpPOChl MPU MOUCKE M 0TOOpe MH(pOpMaLuu U
COOTBETCTBYIOLINX JIAHHBIX, HEOOXOJUMBIX ISl BBIOJIHEHHUsS y4eOHBIX M MO3HABATEIbHBIX 33134
OTIPEeNIeIEHHOTO THIMa, NpUOOpeTeHHe OmbITa B 00JaCTH WCIONB30BaHUS HH()OPMAITMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUM, OBJAJCHHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHMS Pa3IMUHBIX
IIOMCKOBBIX ~CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHMAJIbHYIO (opMy mpeacTaBieHUs
uHbOpMallUd U WJUIIOCTPUPOBATh peELIaeMble 3a7ayd HECJIOKHBIMHU CXEMaMH, JAuarpaMMmamu,
npyrumu popMamu rpaduKu U 1X KOMOUHALIUSAMU;

YMEHHE HCIIONb30BaTh M aHAJIM3UPOBAaTh B Ipoliecce Y4eOHOM M MCCIeA0BATEIbCKOM
JesITeIbHOCTH MH(POPMALIHIO O BIUSHUM IPOMBIIIIEHHOCTH, CEJIbCKOT0 X03sicTBa M TpaHCIIOpTa Ha
COCTOSIHUE OKPYKAIOLIEH IIPUPOIHON CPEBI.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBHUSA:

yMEHUS 3a7aBaTh BOIPOCHI (B XO/€ AUANIOTa U (UJTK) AUCKYCCHH) TI0 CYIIECTBY 00CYK/1aeMOi
TeMbl, POPMYIHPOBATH CBOU MPEATI0KEHNUS OTHOCUTENIBHO BHIMOJIHEHU MPeI0KEHHON 3ajauu;

YMEHHUSI IPEJCTABIISITh NOJyUYEHHBIE PE3YJIbTAaThl I03HABATEIBHON IEATEIBHOCTH B YCTHBIX U
MMCBMEHHBIX  TEKCTax; JielaTh MPE3eHTAlMI0  Pe3yJbTaTOB  BBIIOJHEHUS XUMHYECKOIO
JKCIepUMeHTa (J1abopaTOpHOTO OMbITa, JAa0OPaTOpHOM paboThl MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHHUSI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHMKAaMM B COBMECTHOW IO3HABaTEIbHON U
HCCIIEIOBATENbCKOM JESTEbHOCTH MPU PEIIEHUH BO3HUKAIOIINX MPoOieM Ha OCHOBE yuéTa 00X
MHTEPECOB U COTJacoBaHUsA MO3ULUN (0OCYXAeHHs, OOMEH MHEHHSIMH, «MO3TOBbIE IITYPMBbI»,
KOOpJMHAIMSI COBMECTHBIX JEHCTBUI, ONIPENETICHUE KPUTEPUEB TI0 OLIEHKE KAaUECTBA BHIIIOJIHEHHON
paloThI U ApyTHE).

PeryasiTuBHble yHUBEpPCaAJIbHbIC Y4eOHbIC 1e/iCTBUA:

YMEHHE CaMOCTOSITENIbHO OMNpPEAENATh LEIN ACSITEeIbHOCTH, IIAaHUPOBAaTh, OCYIECTBISATH,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIbHOCTD, BHIOMpATh Hanboee
3¢ deKTUBHBIE CIIOCOOBI PELIeHNs YUeOHbBIX U MO3HABATENLHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIISATh
WY KOPPEKTUPOBATh MPEJIOKEHHBIM aITOPUTM JEUCTBUM IPHU BBINOJHEHUN 3aJlaHUM C Y4ETOM
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IMOJIYYCHHSA HOBBIX 3HaHUH 00 N3y4acMbIX 00BEeKTax — BCIICCTBAX MW pPCEaKIHAX, OLUCHHUBATH
COOTBCTCTBHUC  IIOJIYYCHHOI'O pE3yJjibTaTa 3asIBIICHHOM neiam, yMCHHC  HUCIOJIb30BaTb U
AHAJIM3UPOBATb KOHTCKCTEI, IPCAJIaracMbIC B YCJIOBUU SaﬂaHI/If/’I.

B

INPEJIAMETHBIE PE3YJIBTATbBI
COCTaBe IPEIMETHBIX pPE3YylbTaTOB [0 OCBOEHHIO O00s3aTEIbHOIO COZAEp KaHus,

YCTaHOBJICHHOTO JaHHOW (enepanbHOW pabouell MHporpaMMmoid, BBIAEISIOT: OCBOEHHBIE
00yJaroUMUCs HaydHbIC 3HAHUS, YMEHHS U CIIOCOOBI ACUCTBHIA, CrieIU(PUIESCKHE TSl PEAMETHON
obmactu «XUMHS», BUIBI JIEATEIHHOCTH TO IMOJYYCHHUIO HOBOTO 3HAHUS, €r0 WHTEPIPETAlnH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIUsX.

K koHny oOyyenuss B 8 kjacce mpeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHUA:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHSTHI: aTOM, MOJEKYyJa, XUMHYECKHi
3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U HEOJHOPOIHAN),
BaJICHTHOCTh, OTHOCHUTEJbHASI aTOMHasi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJISIpHas Macca, MaccoBasl [OJii XUMHYECKOrO »JJIEMEHTa B COCIUHEHUH,
MOJIAPHBINA 00bEM, OKCHUJI, KUCIOTa, OCHOBAaHHUE, COJIb, YJIEKTPOOTPULIATEIBHOCTh, CTETICHb
OKHUCJICHUS, XUMHUYECKass peakius, KiIacCHu(UKAIWs pEeaKkIuil: peakiid COCTHHCHUS,
peaKIyy pa3iokKeHUs, PeaKluu 3aMeIIeHUs, peakui 0OMEHa, IK30- U DHIO0TEPMUIECCKHE
peaxiuu, TeroBo 3PeKT peakiuu, SApo aToMa, HNEKTPOHHBIA €O aroma, aTOMHas
opbuTanb, paguyc aromMa, XUMHUYECKash CBA3b, MOJSpHAas M HEMOJsApHas KOBAJICHTHAas
CBsI3b, WOHHAS CBSI3b, HWOH, KATHOH, aHWOH, pAacTBOpP, MaccoBas JIOJII BEIISCTBA
(TpoleHTHAsE KOHIICHTPAIIKsI) B PaCTBOPE;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHITHA W NPUMEHSTH O3TH
TIOHSATHSI IPU OMMCAHUU BEIIECTB U MX MPEBPAICHHIA;

HCIOJIb30BaTh XUMHUYECKYIO0 CHMBOJIMKY ISl COCTaBIICHUS (DOPMYJT BEIIECTB U YpaBHEHUN
XUMHYECKHUX PEaKIIHii;

OTIPE/CIIATh, BAJICHTHOCTh AaTOMOB DJJIEMEHTOB B OWHAPHBIX COCTUHCHHSX, CTENEHBb
OKHUCIJIGHHS DJJIEMEHTOB B OWHApPHBIX COEAMHEHUSAX, MPUHAATIC)KHOCTh BEIIECTB K
omnpeAenéHHOMY KJacCy COeIMHEeHH 1o ¢dopMylnaM, BHUA XHUMHUYECKOH CBS3U
(KOoBaJIGHTHAsI M HOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX,

packpbiBaTh cMmbichn [lepmomnueckoro 3akonHa [[. M. MenpaeneeBa: JAeMOHCTpUPOBATH
MMOHMMAHHUE TIEPUOJUICCKON 3aBHCHUMOCTH CBOWCTB XHMHYECKHUX D3JIEMEHTOB OT WX
nonoxkeHus B [lepuomudeckoil cucTeMe, 3aKOHOB COXpPAHEHHS MacChl BEIIECTB,
MTOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUeHHs, 3aKOHa ABOTaIpO;

ONMCHIBATH W  XapakTepu3oBarh TaOnwuHyro ¢Gopmy Ileprmoamueckoit  CUCTEMBI
XUMHUYECKUX OJJIEMEHTOB: pa3jNyaTh MOHSATHUSA «TJaBHas moArpymma (A-Tpymma)» u
«mmobounast moxarpynma (b-rpynma)», wmansle W OONbIIME€ TEPHUOIBI, COOTHOCHTH
0003HaYCHHS, KOTOpble MMeEITcs B Tabnmie «llepuomudeckas cucTeMa XUMHYECKHX
anemenToB JI. M. MeHneneeBay ¢ UYMCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsn sapa, oOImee YHCIO DJIIEKTPOHOB W
pacripesielieHue UX 110 SJIEKTPOHHBIM CII0SIM);
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KJIACCU(UIIUPOBATh XUMUYECKUE DSJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XMUMHUYECKUE
peakuuu (MO 4YMCIAYy U COCTaBY YYAacTBYIOUIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY
s dekry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB pPa3IMYHbIX
KJIaCCOB,  TOJTBEpXIasi  ONHMCAHUE  MpPUMEpPaMU  MOJIEKYJSPHBIX  ypaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTHM OT HMX KadeCTBEHHOTO COCTaBa,
BO3MO>KHOCTH ITPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3JINUHBIX YCIOBUSIX;
BBIYUCIISITH OTHOCUTEJIBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJII0 XMMHYECKOTO 3JIeMeHTa 1Mo ¢GopMylie COeIUHEHHUS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKON pEeaKIuu;

[IPUMEHATh OCHOBHBIE OIEpPallMd MBICIUTEIBHON JAESITEIbHOCTH — AHAJIM3 W CHUHTE3,
CpaBHEHHE, 0000IIeHHe, CHUCTEMaTH3alUI0, KJIacCU(UKAIMIO, BBISIBICHHE MPUYUHHO-
-CJIC/ICTBEHHBIX CBSI3€M — JUISI U3YYEHHUsI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKLIHIM,
€CTECTBEHHO-HAYYHbIE METOJ/bl MO3HAHUS — HAOIIOJEHUE, U3MEpPEHUE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIH);

ClieloBaTh  MpaBWJIaM  T[OJb30BAaHMUSI XHMMHMYECKOW TMOCYyIOM U  J1abopaTOpHBIM
o0opynoBaHUEM, a TaK)Ke MpaBWiIaM OOpalleHHs] C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMU 11O BBITOJHEHHUIO J1a00paTOPHBIX XUMHUYECKHX OMNBITOB MO MOJYYCHUIO H
cOOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOMOpPOAA W  KHCJIOPOJA), MPHUTOTOBICHHUIO
pacTBOpPOB C OMPEACIEHHON MACCOBOM J0JIEM PaCTBOPEHHOIO BEILIECTBA, IJIAHUPOBATH U
MPOBOJIUTh XUMHUYECKHUE SKCIEPUMEHTHI IO pACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCIIOT C IOMOIIbIO HHIUKATOPOB (JIakKMYC, peHOIPTaNeHH, METHIIOPAHXK U JPyTHE).

K koHmy oOydeHuss B 9 KJacce MpeIMETHBIE Pe3yibTaThl HAa 0Aa30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHH:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKHUX IIOHATHHA: XMUMHYECKHUH DJIEMEHT, aTOM,
MOJIEKYJIA, UOH, KaTUOH, aHUOH, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAaJICHTHOCTD,
3IEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAsl peaKLusi, XMMUYECKas CBA3b,
TeroBo 3(QeKT peakuuu, MOJb, MOJSAPHBIM 00BEM, PpacTBOp, AIEKTPOJIUTHI,
HEAJIEKTPOJIUThI, 3JEKTPOJIMTHYECKAs JUCCOLMALMsA, peaklud HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBeCHE, O0OpaTUMble M HEOOpaTHUMbIE PpEaKIIMH,
OKHUCIIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE
U BOCCTaHOBJIEHHE, aJUIOTPONHUs, aM(pOTEPHOCTh, XHUMHUYECKasi CBS3b (KOBaJICHTHas,
MOHHAs, METaJUIMYecKas), KpUCTAJUIMYecKas pemerka, KOppo3usl METaJJIOB, CILUIABBI,
CKOPOCTh XMMHUYECKON PEaKLUH, IpeAesbHO gormyctuMas koHneHnTpanus [1JIK Bemecrsa;
WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHMUYECKHX IIOHATHA W NPHUMEHATH 3TH
MIOHATHUSA IIPU ONMCAHUU BELIECTB U UX NPEBPALCHUN;

MCIOJIb30BaTh XUMHUECKYIO0 CUMBOJIMKY JUUIsl COCTaBIEHUS (hOPMYII BEIIECTB U YpaBHEHUN
XUMUYECKUX PEAKLUH;

ONPEIENATh BaJEHTHOCTh U CTENEHb OKHUCIECHUS XMMUYECKUX 3JIEMEHTOB B COCIMHEHMSIX
Pa3JIMYHOIO COCTaBa, IPUHAIJICKHOCTD BEILIECTB K ONPEACIEHHOMY KIIACCy COCIMHEHUI
no <¢opmynaM, BHJI XHMHYECKOH CBs3M (KOBaJeHTHAs, WOHHAs, MeTaJUIM4yecKas) B
HEOPraHUYECKUX COCTMHEHUSX, 3aps]l MOHA M0 XUMUYECKOU (popmyrie, XapakTep cpelibl B
BOJHBIX pacTBOpax HEOPraHWYECKUX COEAVNHEHUH, TUI KPHUCTAUIMYECKOM pPEIIETKH
KOHKPETHOI'O BEILIECTBA,
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packpbiBath cmbica [lepuoguueckoro 3akona [[. Y. Menneneesa u 1eMOHCTPUPOBATH €TI0
IIOHMMaHMEe: OIUCBIBaTh U XapakTepuzoBaTh TaOnuuHyto Qopmy Ilepuoanyeckoit
CUCTEMbI XUMHUUYECKUX 3JIEMEHTOB: pa3jinyaTh NOHATUS «TJaBHas noAarpynna (A-rpymnmna)»
u «mobounas mnoarpynna (b-rpymma)», maneie u OonbIIME TEPUOIBI, COOTHOCHTH
0003HAaYeHMsl, KOTOPble HMEITCS B IepHOAMYECKOM TalnMie, C YHCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB W 3apsal sJipa,
o0IIee 4HCIo 3JICKTPOHOB W pacIpellelieHue UX IO AJIEKTPOHHBIM CII0SIM), OOBSCHSTH
o0I1IKe 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB 3JIEMEHTOB M X COCTUHEHUH B Ipejenax
MaJIbIX IIEPUOIOB U IVIABHBIX IOATPYII C Y4ETOM CTPOCHHS HX aTOMOB;
KJaccu(UIUpoOBaTh XMMUYECKHUE 3JIEMEHTBI, HEOPraHWYECKHE BEIECTBA, XUMHYECKHE
peakiuu (MO YHUCIy M COCTaBy YYaCTBYIOIIMX B PEaKUUH BEIIECTB, IO TEIJIOBOMY
3¢ exTy, 10 U3MEHEHUIO CTENIEHEH OKUCICHHSI XMMUYECKHUX 3JIEMEHTOB);
XapaKTepu30BaTh (ONUCHIBATh) OOLIUE U CHIELU(PUUECKUE XUMUUECKUE CBONCTBA IMPOCTHIX
U CIIOKHBIX BEILECTB, MOATBEPXKAAs ONMCAHUE NPUMEPAMU MOJEKYJSIPHBIX M MOHHBIX
YPAaBHEHU COOTBETCTBYIOIIMX XUMHUECKUX PEAKLIHN;

COCTaBJIATh YPABHEHHs AIEKTPOJIUTUYECKOHW JHUCCOLMALMM KUCJIOT, LIEJIOYEH M COJIEH,
MIOJTHBIE W COKpaUIEHHBIE YPAaBHEHUS PEaKIMi MOHHOTO OOMEHa, YpaBHEHHUS PEaKIIHi,
IIOATBEPKAIOIIUX CYHIECTBOBAHUE T€HETUUECKON CBSI3U MEXIY BEILIECTBAMU Pa3IMYHbIX
KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLMM IOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOTO OajlaHCca ATUX peakiuii;

IIPOrHO3MPOBAaTh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT HX CTPOEHUS, BO3MOXKHOCTHU
IIPOTEKAHNS XMMUYECKUX MPEBPAILECHUN B PAa3JINYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIeMEHTa MO0 (opMysie COeIUHEHHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PAacUEThI 10 YPAaBHEHUIO XMMUUYECKOM peaklnu;

coOmogaTh IMpaBWja IOJIb30BAaHUS  XUMHUYECKOW mocylo u  1abopaTOpHBIM
o0opynoBaHuEeM, a TakKe IpaBuUia OOpalIEeHUs] C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKLMSAMHU IO BBIIOJIHEHUIO Ja0OPATOPHBIX XMMHUYECKHX OIBITOB IO MOJYYEHUIO U
coOMpaHMIO ra3000pa3HbIX BELIECTB (aAMMHAKa U YTIIEKUCIIOTO rasa);

IIPOBOAUTH PEAKLUH, MOATBEP)KIAIOUINE KAUYECTBEHHBIM COCTAaB PA3JIMYHBIX BEILECTB!
pacro3HaBaTh OINBITHBIM NYTEM XJOpUA-, OpomMHI-, HOAUA-, KapOoHatr-, ¢ocdar-,
CWJIMKAT-, CyJab(aT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHMSI M MIOHBI U3yYEHHBIX METAJLIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTENBHON JEATENIbHOCTH — aHajlu3 U CHUHTE3,
CpaBHEHUE, 0000IIeHNEe, CUCTEMATHU3AIINIO, BBISBIIEHUE NPUYMHHO-CIIEICTBEHHBIX CBSI3EH
— JUI1 WU3Y4YEHHUS CBOMCTB BEIIECTB M XHMHUYECKUX PEAKLIMH, €CTECTBEHHO-HAy4YHBIE
METO/bI TIO3HAHUS — HAOJI0ACHNE, U3MEPEHHE, MOICTUPOBAHHE, IKCIIEPUMEHT (peabHbIN
Y MBICJICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHME

8 KUIIACC
KosmyecTBO yacos

Ne HaumeHoBaHue pa3ieiioB u K I DJIeKTPOHHBbIE (M (ppoBHIe)

n/n TeM MPOrpaMMbl Bcero p:ﬁ“::::‘ﬂbm’le p;)ﬁz::igmeCKne o0pa3oBaTelibHbIE pecypchl

Paznea 1. [lepBoHayajibHble XUMHYECKHE IOHSITHS
L1 corecrsomanmn  mpatimceroi 5 2 BuGaorexa IOK

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

JIESTEITFHOCTH YEIOBEKA

19 BemecTBa u XuMHU4ecKue 15 1 bubmuoreka LIOK

' peaKiuu https://m.edso0.ru/7f41837c

Hroro nmo pasneny 20

Pa3jnen 2. Baxkueiilue npeacTaBuTe Il HEOPraHNYECKUX BelIECTB
21 Boszayx. Kucnopoa. [ousitue 06 6 But6imoreka [TOK

' OKCHUIAaX https://m.edsoo.ru/7f41837c
29 Bognopoa.Ilonarue o kucnorax u 8 1 But6imoreka [TOK

' COJISIX https://m.edsoo.ru/7f41837c
23 Bopa. Pacteopsr. [lonsrue 06 5 1 1 Bub6imoreka [IOK

' OCHOBaHHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubmoteka [IOK

' HEOPraHUUYECKUX COSTUNHECHHI https://m.edso0.ru/7f41837c

HToro mo pazneay 30

Pasnen 3. [lepuoguueckuii 3axkon u Illepuoanyeckas cucrema xumudeckux 3j1eMeHToB 1. U. MenneneeBa. CTpoeHune aToMOB. XUMHYECKAs CBS3b.

OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pPeaKkumu

3.1

3.2

Ilepuonnueckuii 3aKkoH U
IIepuonnueckas cucrema
XHMHUYECKHX d1eMmenToB /1. W.
Mennene-eBa. CTpoeHme aToma

XUMHYECKasT CBSI3b.
OKHUCIATEIBHO-
BOCCTaHOBUTEILHBIC PEAKIIUU

bu6nmoreka IJOK
https://m.edsoo.ru/7f41837¢c

bubmmoreka [IOK
https://m.edsoo.ru/7f41837c
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bubmuoreka LIOK

Wroro no paszexy 15 hitps://m.eds00.ru/7f41837¢
PesepBHOE BpeMs 3
OBILEE KOJMYECTBO YACOB TIO . .

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

9 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3iesioB U TeM K n (uudposbie)
n/n NMpOrpamMMmsl Bcero Oﬁﬂ TPOJILHbIE pﬁaKT"quKﬂe o0pa3oBaTebHbIE
padoTsI padoThI pecypei
Pasnen 1. BemecTBO 1 XUMHYeCKHE PeaKIMU
11 [ToBTOpenwue u yriryOiaeHne 3HaHUIH 5 0 bubmmorexa [IOK
' OCHOBHBIX pa3iesioB Kypca 8 kiacca https://m.edso0o.ru/7f41a636
19 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmmorexa [IOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIIUTUYECKAS TUCCOLIUALIUS. 8 1 1 bubnuoreka [IOK
' XMMHYECKHE PEaKIuK B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo paznemy 17
Pa3nen 2. HemeTanjbl M MX coeqUHEHUsI
21 OO01mas XapaKTePUCTHKA XUMHUUECKUX 4 1 bubnuoreka [IOK
' anemeHTOB VIIA-rpynme. ["anorexst https://m.edsoo.ru/7f41a636
o | o apenere s ; B LOK
' DYTIHBI- £-€p https://m.edso00.ru/7f41a636
COCTUHEeHHS
OO0mas XapakTepUCTHKA XUMHUIECKAX
bubmuoreka LIOK
2.3 anemeHToB VA-Tpymisl. A30T, hocdop u ux 7 1 https://m.eds00.ru/7f41a636
COCIUHECHUS
24 Sweenos NArpyr. Sracponn : ) 2 BuGmorera LIOK
' . PYIHB. POz https://m.edso0o.ru/7f41a636
KPEMHHUH B UX COEAMHEHHS
Hroro no pasaeny 25
Pasnen 3. MeTa/uIbl M HX COeIMHEHHSA
. bubmuoreka IIOK
31 Obmpe croficrsa MeTaLIoR 4 https://m.edso0.ru/7f41a636
. bubmmnoreka [IOK
3.2 Baxcaelime MeTautbl 1 UX COSTMHEHUS 16 1 2 hitps://m.eds00.ru/7f41a636
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Hroro no pazneny

Pasnen 4. Xumus u okpyxamomas cpeaa

20

4.1 BemecTBa 1 MaTepuabl B )KH3HU YeJIOBEKA 3 BH6H_HOTeKa LIOK
https://m.edso0.ru/7f41a636
HUroro no pazaeny 3
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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https://m.edsoo.ru/7f41a636

ITOYPOYHOE IIVIAHUPOBAHUE

8 KUIIACC
Ne Tema ypoka KounuecTBo yacos Buas! nesiteJibHOCTH ®opMBbI H BUBI DJIeKTPOHHbIE
n/n KOHTPOJIst nudposbie
Bcero KP P 00pa3oBaTeJIbHBI
e pecypcsbl
IIpenmer xumuu. Pons xumum B 1 HaGmoenue CBOMCTB BeIIECTB W WX bubmmorexa [IOK
JKU3HM YesoBeka. Tela v BelecTsa W3MEHEHUS B XOIE€ XUMHYECKUX https://m.edsoo0.ru
PpEaKIIuii. [ff0d210c
[lonatne o MeTomax I[IO3HAHUSA B 1 Hposezenue 9KCIIEPpUMCHTA ¢ bubmuoreka IIOK
XHMHH cobmonennem mpasun Th u ero https://m.eds00.ru
OIMCaHueE. [ff0d227e
IpakTnyeckas paGora Ne 1 1 1 Texymuit bubmoreka ITOK
«[IpaBuna paboTel B iabopaTopuu u IKCTIEPUMEHTAIIb https://m.edsoo.ru
npUEMBI 00paIEeHHs C TaAGOPATOPHBIM HBIN [ff0d23dc
000pyI0BaHHEM»
Yuctele BemecTtBa U cmecu. CriocoObl 1 Bu6nuoreka IJOK
paseneHus cMeceit https://m.edsoo.ru
[ff0d26ca
IlpakTuyeckas padora Ne 2 1 1 Texymmii Bubnunoreka [IOK
«Pasnenenne cmeceit (Ha mpuMeEpe 9KCTIIEPUMEHTAITH https://m.edsoo.ru
OYKCTKH MTOBAPEHHOM COJTH)» HBIN [ff0d28c8
ATOMBI Y MOJIEKYJIBI 1 Brinonnenue 3amaHuii Ha IpaBWIiIa Bubmuorexa LIOK
odopmienus XMMHUYECKOH https://m.edsoo.ru
CUMBOJMKM W €€ YTCHUIO II0 [ff0d2a6c
XUMHYECKUE SJIEMEHTEL. 3HaKn 1 (opmyre BemecTsa. Tekyiuii bubmuoreka LIOK
(CMMBOJITBI) XUMHYECKHX JIEMEHTOB MTUCHMEHHBIT https://m.edso0o.ru
[ff0d2be8
IIpocTeie 1 clI0KHBIE BELIECTBA 1 Habmonenue XUMUYECKOTO Bubmuorexa LIOK
AKCIIEPUMEHTA, CO3/IaHUE MOJICKYJ C https://m.edsoo0.ru
ITOMOTITBIO IIAPOCTEPIKHEBBIX [ff0d2a6c
Mozene.
ATOMHO-MOJIEKYJISIPHOE YICHUE 1 Pabora c npomonHuTenbHOM | Tekymuit yetHbili | bubnmoreka [JOK
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JIUTEPATyPOH, MpeCTaBICHUE https://m.edsoo.ru
KpaTKHX COOOIICHHH TI0 TeME. /ff0d2d50

10 3aKOH MOCTOSTHCTBA COCTABA BEILIECTB. HaGmonenue XUMUYECKOTO bubnunoreka [IOK
Xumunueckas popmyia. BageHTHOCTh 9KCIIEpUMEHTA. Brinontenne https://m.edsoo.ru
aTOMOB XMMHYECKUX 3JIEMEHTOB 3aJaHni Ha OIIpeIEIIEHIE [ff0d2eae

BaJICHTHOCTEH B OMHAPHBIX
COCIMHEHHSIX BEILECTB.

11 OTHOCHUTENLHAsT aTOMHAs Macca. Pabora ¢ mepuoauueckoit Tabnuien bubmuoreka LIOK

OTHOCHUTENbHASI MOJIEKYJISIPHAsT Macca JI..Menzeneesa, BBIYHCIICHHE https://m.edso0o.ru
OTHOCHTEITLHOM MOJIEKYJISIPHO# [ff0d323c
Macchl 1o (hopMysaM BEIIECTB.

12 MaccoBast 70751 XUMHYECKOTO Pemenune 3amau mno ¢opmynam | Tekymmid bubnuoreka [IOK

3JIEMEHTA B COEAMHEHUU XUMHAYECKUX COCIUHEHUN. MUCHbMEHHBIN https://m.edsoo.ru
[ff0d350c

13 KomnmaecTBo BemectBa. Mosb. [IpoBenenue KOJIMYECTBEHHBIX | Texymiuii bubmmorexa [IOK
MorsipHas Macca pacyeToB MO MPEAIOKEHHBIM TEKCTAM = MHChMCHHBIN https://m.edso0o.ru

3aj1ad. [ff0d5230

14 Du3nYecKre U XUMUIECKHE SBICHUS. Habmrogenue, aHanmm3 XHMHYECKOTO bubmuoreka IIOK
XuMuvecKast peaxiius 9KCIIEPUMEHTA U €0 ONUCAHHE. https://m.edsoo.ru

BeimosHeHne TPEHUPOBOYHBIX [ff0d37fa

15 IIpu3Haky U yCIOBUS IPOTEKAHUS YNpaKHEHUH 1 3a1laHUH Texymuii ycTHBII Bbubnuorexa LIOK

XUMHUYECKHUX PeaKIuit https://m.edsoo.ru
/ff0d3al6

16 3aKOH COXPaHEHHUS MacChl BEUIECTB. Nzobpaxenne mnpocreiimmx XP ¢ | Tekymmit Bubmoreka [JOK

XUMHYECKHE YpaBHEHUS MOMOIILI0 XUMHUYECKHUX YPABHCHUH. MUCHMEHHBIT https://m.edsoo.ru
Pabora ¢  TekcromM  y4eOHUKa, [ff0d3b88
orpaboTka MIOHATUI CHHJIEKCY,

«k03(hHUIIHEHT», «CXeMa XUMHYECKOM
peakium», «ypaBHEHHE XUMHYECKOMN
peaKIum.

17 Brrunicnenus koam4ecTBa, Macchl Brimnonnenue TPEHUPOBOYHBIX Bubmuorexa LIOK
BEII[ECTBA 10 YPABHCHHUSIM yIpaXHEHUH U 3aIaHUH. https://m.edsoo.ru
XUMHUYCCKHUX PEaKIuit [ff0d5708

18 Pemenue pacyeTHbIX 3a7a4. IIposenenue KOJIMYECTBEHHBbIX | Tekyiuii
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PacuCTOB IO MPEAJIOKECHHBIM TCKCTaM
3aga4.

MUCEMEHHBIN

19 Kiaccudukannus XuMHIeCKHX IIpoBenenme M1a0OPATOPHBIX OIBITOB bubmmoreka [JOK
peakumii (COeqMHEHNSI, Pa3IOKEHNS, C COOMIONEHNEM  TPaBWI  TEXHHUKH https://m.edsoo.ru
3aMenieHus1, 00MeHa) 0e3onmacHOCTH u 9KOJIOTHYECKH [ff0d3f34

rpaMOTHOTO oOpamieHus
¢ 000pyIOBaHNEM H PEaKTHBAMHU.
HaGntofenne XUMUYECKHX SBICHUN U
¢buKkcanys pe3yabTaToB HAOIOACHUIA.
®opmynupoBaHHe BBIBOJOB Ha HX
OCHOBE.

20 M. B. JIoMOHOCOB — y4EHBII- Pa6ora c JTOTIOTHUTENBHOM bubmmorexa [IOK
sHIEKIoNeaucT. O600IIeHNE U JUTEPaTypoOl, MOATOTOBKA KPATKHUX https://m.edso0o.ru
CHCTEMAaTH3aLNs 3HAHUN COOOIIECHUIA. /ff0d40c4

21 KonTponbnasa padora Nel mo teme BeinonHeHre T€CTOB M YNPaXHEHHMH,  TemaTHueckuit Bbubnuorexa LIOK
«BelecTBa 1 XUMHUUECKUE PEAKIIUN pemrenne 3axad 1o Tteme. OHCHKA  yycpmenHbIit https://m.edsoo.ru

COOCTBEHHBIX JOCTHYKEHHUI /Ff0d4290
B YCBOGHMH TeMbl. KoppekTupoBka

CBOMX 3HaHUH B  COOTBETCTBHHU

C IUTAHUPYEMBIM PEe3yIbTaTOM.

22 Bo3nyx — cmecs razos. Coctas IIpocmotp y4eOHOro ¢mibma. | Texkymuit Bbubnuorexa LIOK
Bo3ayxa. Kuciaopog — »3ieMeHT u BeinonHenwue TPEHUPOBOYHBIX | YCTHBIM. https://m.edsoo.ru
npoctoe BemecTBo. O30H 3a1aHHi. [/ff0d448e

23 dusznuecKkne U XUMUIECKAE CBOHCTBA HccnenoBanme CBOWCTB HM3ydaeMBbIX Bbubnuoreka [IOK
KHcIopojga  (peakuuu — OKHCIIEHUS, BEIIECTB ¢ coOnroIeHneM npasui Th. https://m.edsoo0.ru
ropenue). [lonsitue 06 okcugax Pabora ¢ xkojnmekuued NPUPOTHBIX [ff0d4614

24 CriocoObl mosTydyeHHs KHCIOpoAa B HCKOIIaCMbIX 1 MUHEPAJIOB. Texymui Bubmuorexa LIOK
na0opaTopud W MPOMBIIIJICHHOCTH. MUCbMEHHBIT https://m.edsoo.ru
[MpuMeHeHne KUCIopoIa [ff0d497a

25 TertoBoit 3G heKT XUMUIECKOH IIpoBeneHME KOTUMIECTBEHHBIX Texymmmii Bbubnuoreka [IOK
peaKiuu, MOHATHE O PacueToB I10 MPEJI0KEHHBIM TEKCTaM MTUCHMEHHBIT https://m.edsoo.ru
TEPMOXUMHUYECKOM YpaBHEHUH, FK30- 3ajad. [ff0d4790

1 OHIOTCPMHUYCCKUX PCAKIUAX
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https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

26 Tomnuso (HedTh, yrois 1 MeTaH). Pabora ¢ Komneknued NPUPOIHBIX Bubnmuorexa LIOK
3arpsi3HEHHE BO3/yXa, CIOCOOBI €T0 HCKOIIAEMBIX 1 MUHEPAJIOB, https://m.edsoo.ru
OpeaOTBPAIICHHUA JOMOJHUTENbHBIMHU HCTOYHHKAMH [ff0d4c4a

JUTEPATYpHl, TOJTOTOBKA COOOIICHUI
MO BOMPOCAM DSKOJIOTHH: 3arps3HEHUC
BO3/1yXa, YyCHWJIECHHE MapHHUKOBOTO
addekra, paspylieHHE  030HOBOTO
CIIOSL.

27 IIpakTuyeckass padora Ne 3 o Teme [IpoBenenme m1abopaTOPHBIX OMBITOB Texymuit bubmmorexa [IOK
«[Tonyuenue u cobupanue C COONIIOZICHMEM  TMPaBWJI ~ TEXHUKH — JKCICPHUMEHTAIh https://m.edsoo.ru
KHCJIOPOJIa, U3yUYEHHE €T0 CBOWCTBY 0e3omacHOCTH u 9KOJIOTHYECKH = HBIH [ff0d4ae2

TPaMOTHOTO oOpareHus
¢ 000py/IOBaHUEM U PEaKTUBAMH.
HaGntoenne XuMUYeCKuX SIBICHUI U
(bukcanus pe3ynbTaToOB HAONIOICHUH.
dopmynupoBaHKe BHIBOJOB Ha UX
OCHOBE.

28 Bonopon — sneMeHT u npocToe HccnenoBanue CBONCTB H3y4aeMBIX Bbubnuorexa LIOK
BelecTBo. HaxosxieHue B mpupo/ie BEILIECTB ¢ coOronernemM npasui Th. https://m.edsoo.ru

IMpocmoTp yuebHOro usibMa, /ff0d4dd0
29 duzndeckre 1 XUMHUYECKHUE CBOMCTBA BBIITOJIHEHUE TPEHUPOBOIHBIX bubmuoreka LIOK
BoJI0poia. [IpuMeHeHre BoI0po1a 3a/IaHuH. https://m.edsoo.ru
[ff0d4dd0
30 IloHsATHE O KUCIOTAX U COJIAX UccnenoBanue CBONUCTB H3y4aeMbIX bubnmnorexa [JOK
BEIECTB ¢ coOmroeHnemM npasui Th. https://m.edsoo.ru
Habmronenue XMMHUYECKUX SABJICHUN U [ff0d50d2

31 Crioco0Obl 1oJTy4eHHs BOAOPO/Ia B (ukcupoBaHue pe3yIIbTaTOB bubmuoreka IIOK

nabopatopuu HaOJIOIEHHUA. ®DopMyIMpOBAHKE https://m.edso0.ru
BBIBOJIOB Ha UX OCHOBE. /ff0d4dd0

32 IMpakTyeckas padora Ne 4 o Teme [IpoBeaecHe 1a00PATOPHBIX OIBITOB Texymui Bubnuoreka [IOK

«ITomyuyenne u cobHpaHue BOIOPOA, C COOMIONEHNEM  TIPaBMJI  TEXHHUKH | OKCIEPHUMEHTAIh https://m.edso0.ru
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https://m.edsoo.ru/ff0d4f42

U3YYCHUE €T0 CBOUCTBY Oe3omacHOCTH u 9KOJIOTMYECKU = HBIH [ff0d4f42
rpaMOTHOTO oOpamieHus
¢ 000pyIOBaHNEM H PEaKTHBAMHU.
Habmonenne XMMHYECKUX SBICHUNA U
¢buKcanys pe3yabTaTOB HAOIIOJCHUIA.
@®opmynupoBaHHe BBIBOJOB Ha HX
OCHOBE.
33 MossipHbIit 00BEM ra30B. 3aKoH [IpoBeneHye KOIUIECTBEHHBIX [pensaputens Bubmuorexa [JOK
ABorajpo pacyeToB 10 MPETI0KEHHBIM TEKCTaM HBIA MUCbMEHHBIA  https://m.edsoo.ru
3a/1a4. [ff0d542e
34 Beorancnenus 00béMa, KonudyecTsa bubnuorexa LIOK
BEILIECTBA I'a3a 110 €ro U3BECTHOMY https://m.edsoo.ru
KOJIMYECTBY BEIIECTBA UIIH 00BEMY /ff0d55a0
35 Brruncienus 00EMOB ra30B 10 bubnuoreka [IOK
YPaBHEHHIO PEaKIIUU Ha OCHOBE https://m.edso0o.ru
3aK0Ha 00BEMHBIX OTHOIIIEHUH ra30B [ff0d5708
36 ®du3nyeckue U XMMHUYECKUE CBOMCTBA HccnenoBanne CBOMCTB M3ydaeMbIX & TeKyIiuid Bbubnuorexa LIOK
BOJIbI BEIIECTB ¢ cOOMoAeHrneM mpaBmit Th. | MHChMEHHBIH https://m.edsoo.ru
Omnucanue HaOMIOIaEMbIX IPOIECCOB [ff0d587a
npu MIOMOIIIN XMMHUYECKOI
CHMBOJIHKH.
37 CoctaB ocHoBanuid. Ilonstne 00 HccnenoBanne CBONCTB H3y4aeMBbIX Bbubnuorexa LIOK
UHMKATOpax BEIECTB ¢ coOroneHnemM npasui Th. https://m.edsoo.ru
Brimonnenue TPEHUPOBOYHBIX [ff0d59e2
38 Bopa Kak pacTBOpUTEITb. 3a/1aHuit u pac4eToB 1O | Tekymmit Bubmoreka [JOK
HacpllieHHsle ¥ HEHachIILICHHBIE HPEIUIOKCHHBIM TCKCTaM 3a/1a4. MUCbMEHHBIT https://m.edsoo.ru
pacTBOpbL. MaccoBasi 107151 BELIECTBa Pabora ¢ JIOTIONTHATEILHOM [ff0d5b40
B pacTBOpE JIUTEPATYPOU, MOATOTOBKA COOOIICHUN
no Bompocam: Ponb pacTBOpoB B
OpUpoJie Y B JKU3HH  YEJIOBEKa.
KpyroBopor Bompl B IpHpoOAE.
3arps3HeHNE MPUPOAHBIX Boj. OxpanHa
1 OYMCTKA IPUPOAHBIX BOJI.
39 IMpakTyeckas padora Ne 5 o reme [IpoBeacHue 1a00PATOPHBIX OIBITOB Texymui Bubnuoreka [IOK
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«[IpuroroBneHue pacTBOPOB C C COONIIOZICHMEM  TMPaBWJI ~ TEXHUKH  SKCIHCPHUMEHTAIh https://m.edsoo.ru
oIpeIeIEHHOM MacCOBOM J10Jei 0€30MacHOCTH M DKOJIOTHYECKH = HBIH [ff0d5eba
PAaCTBOPEHHOTO BELIECTBAY IPaMOTHOTO oOpareHuns

¢ 000pyIOBaHNEM H PEaKTHBAMHU.

HaGnionenne XMMUYECKHX SBICHHH U

(ukcanusi pe3yabTaTOB HAOIIOJCHUH.

dopmynupoBaHHe BBIBOJOB Ha UX

OCHOBE.

40 Kountpoabhas paGora Ne2 no teme Brinmonnenue TecToB W ynpaxHeHud, = Temartuuyeckuii bubmmorexa [IOK

«Kucnopoa. Bogopon. Bona» peumienue 3amad mo Tteme. OIeHKAa — MHUCbMEHHBIN https://m.edsoo.ru
COOCTBEHHBIX JIOCTHXKEHUI /ff0d6342
B YCBOGHHH TeMbl. KoppekTupoBKa
CBOMX 3HaHMH B  COOTBETCTBHH
C IUTAHUPYEMBIM PE3yJIbTaTOM.

41 OKcubl: COCTaB, KiacCu(uKaius, PaboTa ¢ KO/UIEKIUSAMHU TOPHBIX TIOPOJT Texymmii bubmuoreka LIOK

HOMEHKJIaTypa W MHHepaioB (M3yueHwe o0pasioB). | NHCHMEHHBIH https://m.edsoo.ru
BeimosiHeHue 3a1aHuii Ha TIPUMEHEHHE [ff0d664e
HOMEHKJIATYphl B COOTBETCTBHH C
npaBHJIaMU HOMEHKJIATYPBbI
Beimonaenne TPEHUPOBOYHBIX
YIpaXHEHHH M0 KIACCUPHUKAMHA H
HOMEHKJIATYPE OKCHJIOB.

42 ITony4yeHue U XUMHYECKHUE CBOMCTBA IIpoBenenue xumuueckoro | Tekymuit Bubmorexa [JOK
KUCIIOTHBIX, OCHOBHBIX U IKCIIEPUMEHTa  C  COOJIIOJICHHEM  JKCIICPUMEHTANb https://m.edsoo.ru
aM(pOTEPHBIX OKCHJIOB tpeboBanmii Th, HaOmomenwe wu = HBIHA [ff0d664e

onucanue ¢ nomomipo XYP.

43 OcHOBaHUS: COCTaB, KiIacCU(DUKAIINS, Pabora ¢ KOUIEKIIUAMHU TOPHBIX TIOPOJT Bu6nmoreka IJOK
HOMEHKJIaTypa W MHHEpanoB (M3yueHWe o00pasIoB). https://m.edsoo.ru

BeimosiHeH#e 3aaHuii Ha TIPUMEHEHHE [ff0d67ca

HOMEHKJIaTyphl B COOTBETCTBUH C
MIpaBUJIaMHU HOMEHKJIATyPBI
Brmmonnenwne TPEHUPOBOYHBIX
YIOPaKHEHUH MO KiIacCUpUKAMHA |
HOMEHKJIaType OCHOBAaHUH.
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44 ITonyyenue u XuMHU4YECKHUE CBOMNCTBA UccnenoBanne crnocoOoB mosryueHus | Tekymmid bubnuoreka [{OK

OCHOBaHMI OCHOBaHWU. BhINOTHEHME 3a7aHMil HA | OKCIEPUMEHTAIb https://m.edsoo0.ru
MIpUMEHEHNE HOMCHKJIATYPBI B | HEBIA [ff0d67ca
COOTBETCTBHU c npaBUIaMu
HOMCHKJIATYPBI Beimonuenue
TPEHUPOBOYHBIX YIPAKHECHHH.

45 Kucnotsr: cocTas, kiaccudukanms, Bremonnenue 3aJITaHUI Ha Tekyuii bubmuoreka LIOK

HOMEHKJIATypa MIpUMEHEHNE HOMCHKJIATYPBI B | OKCIIEPUMEHTANb https://m.edsoo.ru
COOTBETCTBHH c MpaBWJaMU = HBIH [ffOdfee2
HOMEHKJIATYPBI Brimmonnenue
TPEHUPOBOYHBIX YIPAKHCHHH.

46 [lomydenne W XUMHYECKHE CBOWCTBA HccnemoBanne XWMHUYECKHX CBOWCTB bubmmorexa [IOK

KHCIIOT KHACIIOT. BbINONHCHNE 3agaHuil  Ha https://m.edso0o.ru
NPUMEHEHHE HOMECHKJIATYPBI B [ffOdfee2
COOTBETCTBHU c MpaBUJIaMHU
HOMCHKJIATYPBI Beinonsenue
TPEHUPOBOYHBIX YIPAKHECHHIH.

47 Comn  (cpegHue):  HOMEHKIATYpa, UccnenoBanue cnoco0oB momyueHus  Texymiuit Bbubnuorexa LIOK
CMOCOOBI  MOJYYCHHS, XHUMHYECKHE coineil. BeimosHeHWe 3amaHuWii HA = JKCHEPHUMEHTAIb https://m.edsoo.ru
CBOICTBa MpUMEHECHUE HOMEHKJIATyPbI B | HBIH /00ad9474

COOTBETCTBHU c npaBUIaMu
HOMEHKJIATYPbI Brinonnenue
TPEHUPOBOYHBIX yIpaXHCHUH.
Wzyuenne  oOpas3moB  coneil 1o
KOJJIGKIIMA ~ TOPHBIX  TOPOA |
MUHEPAJIOB.

48 IlpakTuyeckas pabdora Ne 6. IIpoBenenme 1a0OPaTOPHEIX OMBITOB TemaTudeckuit Bbubnuoreka [IOK
Perrenne 3KCIIEPUMEHTAIBHBIX 3a1aY C COOIOIEHNEM  TIPAaBUJI  TEXHHUKH | OKCIEPHUMEHTATh https://m.edsoo.ru
mo TeMe  «OCHOBHBIE  KJACChI Oe3omacHOCTH u SKOJOTMYECKH = HBIH /00ad9b7c

HCOPraHn4CCKUX COCHHHCHHﬁ))

rPaMOTHOTO oOparteHus
¢ 000pyIOBaHUEM U PEAKTHBAMH.
HaOnroieHne XUMHUYECKUX SIBICHUH U

¢ukcanys pe3yabTaToOB HAOIIOAECHUA.
@dopMynupoBaHUE BBIBOJOB Ha HUX
OCHOBE.
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49 I'eHeTnueckas CBSI3b MKy KJIacCaMu Beimosnaenue TPEHUPOBOYHBIX  [TMChMEHHBII bubmunorexka [IOK
HEOPraHMYECKUX COCTUHECHUI 3aaHui Ha YCTaHOBJICHUE  MpPEIBaPUTEIbHBI https://m.edsoo.ru
TEHETHYECKON B3aMMOCBSI3U KJIAaCCOB = i /00ad9a50
HEOPraHUYECKUX COCTUHCHUI.
50 O06001enHne 1 CUCTeMaTH3aNs BrimonHeHwe TecToB U ynpaxHeHuid, | [IncbMeHHBINA bubmmorexa [IOK
3HAHUH pemierre 3amau no Teme. OleHka | MpeaBapUTEb https://m.edsoo.ru
COOCTBEHHBIX IOCTIDKEHMM = HBIA /00ad9ch2
51 KonTpoabnas padora Ne3 o teme B YCBOCHMM TeMbl. KOppeKkTHpOBKA  Temartmueckmii Bubnmuorexa LIOK
"OCHOBHBIE KJIACCHl HEOPTAHUYECKHX CBOMX 3HAHMH B  COOTBETCTBHH  yychbMEHHBIH https://m.edso0o.ru
coeTMHeHHIH" C IVIAHUPYCMBIM pe3yJIbTaTOM. /00ad9ela
52 IlepBeie TOMBITKH  KJIacCU(UKAIIIU Pabora ¢ mepuogmueckoit TadOnuien bubmmorexa [IOK
XMMHUYECKHX 3JIeMeHTOB. [loHsATHE O XUMHUYECKHX AIIEMEHTOB https://m.edsoo.ru
IpYIIax CXOTHBIX JIEMEHTOB J..Menneneena /00ad9ffa
53 Ilepuoauyeckuii 3aKOH u (kOpOTKOTIEpUOTHAS u Bu6nuoreka LIOK
IMepuoanyeckast cucTeMa JUTMHHOTIEpUOAHAS (POPMBI). https://m.edsoo.ru
XUMHUECKHX  dnemenrtos J. . /00ada52¢c
MeHeneeBa
54 Ilepuonpl, rpymIIbl, MOATPYIIIIBL Texymuii yctueiii =~ bubnmoreka [JOK
https://m.edsoo.ru
/00ada52c
55 Crpoenne aromoB. CocTaB aTOMHBIX [IpocmoTp  y4eOHBIX  (QHUILMOB. Bubmuorexa [JOK
siiep. M30Tomb BeimosaeHne TPEHUPOBOYHBIX https://m.edso0o.ru
3aJaHUi W YOPAKHEHWH 10 TEOPHUH /00ada342
56 CrpoeHre 3IEKTPOHHBIX 000JI0UeK CTpOCHKA aToMa. Texymuit Bbubnuorexa LIOK
aToMoOB 3yieMeHToB [lepnomuyueckoi MTUCHMEHHBIT https://m.edso0o.ru
cucreMsl J. 1. Menneneena /00ada6bc
57 XapakTepucruka XUMHUYECKOTO Pabora ¢ IICXD. Bemonnenue Bubmoreka [JOK
3JIEMEHTAa MO0 €ro IMOJIOXKEHUIO B TPEHUPOBOYHBIX 3aJaHui o https://m.edsoo.ru
Ilepuomnueckoit  cucreme JI. U. XapaKTEPUCTHKE XUMHUYECKOTO /00ada824
MeneneeBa 3JIEMEHTa COTJIACHO €ro TOJIOKECHHUIO B
nepuoanueckor  cucreme . H.
Mengeneesa.
58 3nauenue [lepuonnueckoro 3aKoHa Pabora C JTOTIOJTHATEILHBIMHU Bu6mmoreka IJOK
JUTS Pa3BUTHS HAYKH U MPAKTUKH. [, HCTOYHHUKAMH HHMOpPMAITHH, https://m.edsoo.ru
W. MenpeneeB — yué€HbIH, TIeIaror U /00ada96e

MOATOTOBKA COOOIIEHHH II0 TEME:
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Tpa)xaaHUH

3nauenue llepuoamueckoro 3akoHa W
ITepuoauueckoit CHUCTEMBI
XUMHYECKUX 3JIEMEHTOB ISl Pa3BUTHS
Haykd U npaktuku. J[. Y. Menzaenees
— YUYE€HBII U IpakJaHUH.

59 DIIEKTPOOTPHUIIATEIIBHOCTH ATOMOB CamocrosTenpHast pabora ¢ | Texymmuit bubmmoreka [JOK
XUMUYECKHX AJIEMEHTOB y4eOHUKOM. Brimonnenne | MUCHMEHHBIN https://m.edsoo.ru
TPEHUPOBOYHBIX 3a1aHui u /00adaab8
60 HNonnas xumuaeckas CBsI3b YNPAKHCHUH 110 TEOPHH M3y4aeMbIX bubnuoreka [IOK
BOIPOCOB. https://m.edso0.ru
/00adac34
61 KoBanentHas nonsipHast XuMU9IecKas bubnmorexa [IOK
CBSI3b https://m.edso0.ru
/00adaab8
62 KoBanenrtnas HenossipHas Bubmuorexa [JOK
XMMHYECKas CBS3b https://m.edso0o.ru
/00adaab9
63 CreneHb OKUCIEHUS bubmoreka IIOK
https://m.edso0.ru
/00adae28
64 OKHCIUTETHFHO-BOCCTAHOBUTEIHHBIC Bubnunoreka [IOK
peaxIuu https://m.edsoo.ru
/00adb076
65 OKHUCIUTENN U BOCCTAaHOBUTEIH bubmoreka IJOK
https://m.edsoo.ru
/00adb076
66 O0001IeHNE U CHCTEMaTH3AIHS [IpomexyToUHBI#H
3HAHUM. MMMCbMEHHBIN
67 Pemenue pacueTHbIX 3a/1ad. [IpoBeneHrE KOTMUECTBEHHBIX ITucsMeHHBIH
PacueToB [0 MPEIOKCHHBIM TEKCTaM | [IpeIBAPUTEND
3ajad. HEIL

29



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

68 Koutpoabnas padora Ned no teme 1 Brinmonnenue TecToB U ynpakHeHU#, |  TemaTtuueckuii bubnuoreka [{OK
«Ctpoenue aroma. XuMu4eckas peuienue 3agad mo Tteme. OlEHKa  MHCbMEHHBIN https://m.edsoo.ru
CBSI3b» COOCTBEHHBIX JOCTHYKEHHUI /00adb486
B yCBOGHUH TeMbl. KoppekThpoBKa
CBOMX 3HAaHMM B  COOTBETCTBUU
C TUTAHUPYEMBIM PE3yIIbTATOM.
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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Tema ypoka

Tlepuonuueckuii 3axoH. Ilepuoandeckas
cucreMa XxuMmuueckux asnementoB . .
Menpeneena

Bce
To

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHAYECKHX 3JICMEHTOB TMEPBBIX TPEX
15700701 (0):}
Knaccudpukamus  u
HCOPraHnvdCCKUX BCUICCTB

HOMEHKJIaTypa

Buapl XuUMHYECKOW CBSI3M M THIIBI
KPUCTAJUIMYECKUX PEIIETOK

KonTponbnasa pabora Nel mno Teme
«IloBropenne u yriyOneHue 3HaHUN
OCHOBHBIX pa3/IeJIoB Kypca 8 Kilaccay

Knaccudukaius XAMHUYECKUX peaKinui
10 Pa3IUYHbIM TPU3HAKAM

9 KJIACC

KoauuecTBo yacoB

Buanl gesrtebHOCTH

Pabora ¢ IICXD. BelinoaHenue
TPEHUPOBOYHBIX 3aJaHuHN 1o
XapaKTEPUCTUKE XHMUYECKOI0
9J€EMEHTA COIJIACHO €ro IOJI0KEHHIO
B mnepuoauueckoir cucreme . U.
Menpeneena.

BrinonHeHne TpeHUPOBOYHBIX
3alaHUN U yIIPAKHEHUH.

BeInosiHeHHE TECTOB U YIPaKHEHHIHA,
pemienne 3amau 1no teme. OIeHKA
COOCTBEHHBIX JOCTH KEHHI
B YCBOCHUH TeMbl. KoppekTupoBka
CBOMX 3HAaHMH B  COOTBETCTBHU
C TUIAHUPYEMBIM PE3YIIbTaTOM.

Pabora c
XapakTepucTuka
peakiuii Mo PAa3IUYHBIM IPHU3HAKAM
(Mo YMCIy W COCTaBYy y4YacTBYIOIIUX B
peakiMy  BEIIECTB, MO TEIJIOBOMY
¢ dekTy, N0 H3MEHEHHUIO CTeleHen
OKHCIICHUS XHMHUYECKHX 3JICMEHTOB,
no  oOpaTUMOCTH, TIO  YYACTHIO
KaTaJn3aTopa). OK30- u
SHIOTEPMUICCKUE peakiuu,

y4eOHUKOM.
XUMHAYECKHX

DopmbI U
1337911 81
KOHTPOJIsI

IIpenBaputens

HBIN

MUCbMEHHEBIN

Texymmii
NHUCbMEHHBIN

DJIeKTPOHHBIE
nudposbie
odpa3zoBaTeJbHbBI
e pecypchbl

bubmmoreka [JOK
https://m.edsoo.ru
/00adb59¢e

butnuorexa [IOK
https://m.edsoo.ru
/00adb6b6

bubnmnoreka IJOK
https://m.edsoo.ru
/00adb7e2

bubnnorexa LIOK
https://m.edsoo.ru
/00adbac6

bu6nmoreka IJOK
https://m.edsoo.ru
/00adbcb0
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TCPMOXUMHUNYCCKUC YPABHCHUA.

7 IlonaTne O CKOPOCTH XHUMHYECKOM YcraHoBieHue TOMOTEHHBIX u bubmoreka [JOK
peakuuu. IIoHATHE O TOMOTEHHBIX M reTepOreHHEBIX peakmuit 1o https://m.edsoo.ru
TeTePOreHHBIX PEaKIUIX opopmnennto  XYP.  BeimonHenue /00adbe9a

TPEHUPOBOYHBIX YIIpaKHEHHH:
@akTopbl, BIMAIONME HAa CKOPOCTH
XMMHUYECKOH PeaKLnH.

8 [lonsATHE 0 XUMUYECKOM PaBHOBECHHU. Habnronenue u OIMCaHue Bu6mmoreka LIOK
@DakTOopBbI, BIUSIONINE Ha CKOPOCTh XUMHYECKOTO IKCTICPUMEHTA. https://m.edsoo.ru
XUMHYECKOH Peakiiuil v MOJI0KEHNE Bremonnenne TPEHUPOBOYHBIX /00adc28c
XMMHYECKOTO PaBHOBECHS yrnpaxHeHui: @DakTOpbl, BIMIOIINE

MOJIOKECHUE XMMHUYECKOTO PABHOBECHSI.

9 OKHCANTETHHO-BOCCTAHOBUTEIHHBIE Beinonuenue TPpEHUPOBOUHBbIX = Tekymuii Bu6mmoreka [IOK

peaxIuu yhnpaxkHeHnH W 3amanuii. Pabora co | mmcbMeHHbIH | https://m.edsoo.ru
CIPaBOYHOMN JMTEPATypoOit " /00adcade

10 Teopust 3JeKTPOIUTHIECKOM yuebnnkom.  Ilpocmorp  yd4eGHBIX bubmmoreka [HOK
nuccormanvy. CUbHBIE U cadble ¢unbmoB. https://m.edso0.ru
JIEKTPOITUTHI /00adcd68

11 HonHble ypaBHEHUS peaKkIui bubanoreka [HOK

https://m.edsoo.ru
/00add448

12 XUMHUYECKUE CBOMCTBA KUCIOT U IIpoBeneHue 1a00PaTOPHBIX OIMBITOB bu6imoreka [IOK
OCHOBAaHHMH B CBETE MMPEACTABICHUI 00 C cOONIIOZIGHNEM  TIpaBMJI  TEXHHKH https://m.edsoo.ru
JIEKTPOIIUTHUECKON TUCCOIMAITHH 0€e30IMacHOCTH u 9KOJIOTHYECKH /00add5d8

13 XuMHUUECKHE CBOMCTBA COJEH B CBETE IrpaMOTHOrO obpareHuns bubnmnoreka [HOK
TPEICTABIEHUH 00 dIEKTPOTUTHIECKOM ¢ 060py10BaHHEM H PCAKTHBAMH. https://m.edsoo.ru
JUCCOLMAIIIN HabroneHrie XUMUYECKUX SIBIICHUH U /00add8b2

¢buKcanus pe3yabTaToB HAOIIOICHUIHA.
DopMynupoBaHKE BEIBOJIOB Ha UX
OCHOBE.
14 TlonsiTue o rusiponuse coneu Brinonnenue u OonHCcaHue Tekyiuii bu6nmoreka IJOK
XUMHYECKOTO SKCIIEPUMEHTA. MUCHbMEHHBIN https://m.edso0.ru
/00add9d4
15 O06o006uieHne 1 cucTeMaTU3ays 3HaHUH BrlnonHEHNE TECTOB M yIpakKHEHU, Bbu6mmoreka [IOK
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peuieHue 3aaa4 IO TEMC. Onenka

https://m.edso0.ru

COOCTBEHHBIX JIOCTUKEHUN /00addd12
B yCBOGHHH TeMbl. KoppekTtupoBka

CBOMX 3HAaHMH B  COOTBETCTBHH

C IJIAHUPYEMBIM PE3YIbTaTOM.

16 IIpakTuyeckass padora Ne 1. [IpoBeneHue 1a00PaTOPHBIX OIMBITOB IIpomesxyTo Bu6mmoreka LIOK

«Pemienne SKCrepUMEHTABHBIX 33724 C COONIOIGCHUEM  TpaBWJ  TEXHUKH | YbIHA https://m.edso00.ru
0e30MmacHOCTH u 9KOJIOTHYECKH | IKCIIEPUMEH /00addbfa
IpaMOTHOTO oOpamieHusi  TambHBIN
¢ 000pyTIOBaHHEM U PEAKTUBAMHU.
Habmonenne XUMUYeCKUX SBICHUA W
¢buKcanus pe3yabTaToB HAOIIOACHUH.
®dopMynTUpOBaHHE BBIBOJIOB Ha HX
OCHOBE.

17 KonTpoashas padora Ne2 o teme Brmmonnenne tectoB M ynpaxHeHuid, | Temaruueckuit | bubmmotexa [IOK
«DNEKTPOTUTHYECKAS AUCCOITHALINS. pemerre 3amad mo Teme. OIleHKa —MHUCHhMEHHBIH https://m.edsoo.ru
XUMUYECKHE PEaKIH B PACTBOPAX» COOCTBEHHBIX JIOCTHKEHHH /00addecO

B YCBOGHHMH TeMbl. KoppekTupoBka
CBOMX 3HaHMH B  COOTBETCTBUH
C IUTAHUPYEMBIM PE3yIbTaTOM.

18 OO0mass  XapakTepUCTHKAa TallOTE€HOB. Pa6ora ¢ [ICXD JI.1.Menpaeneena. Bubnmnorexa [JOK
XUMHYECKHe CBOWCTBA Ha TMpHUMEpPe POCMOTP Y4EOHBIX (HUIBMOB. https://m.edso0.ru
XJIopa BbimnosHeHHE TPEHUPOBOYHBIX /00addfe2

3a/1aHU{ U YIIPAKHEHUH.

19 XmopoBogopon.  ConsHas  KHCIIOTA, Brinonnenue u OnucaHue bubmuoreka [IOK
XUMHUYCCKUEC CBOﬁCTBa, MOJIy4CHHUC, XUMHUYECKOTO SKCIIEpUMEHTA Ha httDS ://m.edso0.ru
[pUMCHCHHC UJIEHTU(DUKALHIO XJIOPUJI-HOHA. /00ade104

DKCIIEpUMEHTANFHOE  UCCIIE/IOBAaHUC
CBOWCTB COJISTHOM KHCIJIOTBI, OIUCAHUE
JKCTIIEpPUMEHTa IO pe3ysbraTaMm
HaOIIOIeHU
20 IIpakTnyeckasi padora Ne 2 mo teme [IpoBeneHue 1a00PaTOPHBIX OMBITOB Bbu6mmoreka [IOK
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«[lomyuenue COJISTHOM KHCJIOTHI, C COONIOIGHMEM  MpaBWJI  TEXHUKH https://m.edso00.ru
U3y4eHHe e€ CBOICTBY 0e3omacHoCTH U IKOJIOTHYECCKU /00ade348

TPaMOTHOTO obOparieHmns

¢ 000pyIOBaHUEM M PEAKTHBAMH.

HaOmronenne XMMUYECKUX SBICHUN U

¢ukcanus pe3yiIbTaTOB HAOIIOACHUN.

@dopmynupoBaHHE BBIBOJIOB Ha UX

OCHOBE.

21 Brrancnenus o YpaBHEHUSIM [IpoBeneHwe KOMMUECTBEHHBIX bubmmoreka [HOK
XMMHUUYECKHX PEaKlWil, eCly OAWH U3 PacUeToB IO MPETI0KEHHBIM TEKCTaM https://m.edsoo.ru
peareHToB JaH B U30BITKE 3a1a4. /00ade488

22 OOmast  xapakTepuCTHKa JJIEMEHTOB Pabora ¢ [ICXD HA.U.Menneneesa. Bu6mmoreka [IOK
VIA-rpymmbt POCMOTP y4eOHbBIX GHIBMOB. https://m.edso00.ru

BeimosHeHne TPEHUPOBOYHBIX /00ade64a
3aJaHuii 1O TEOPHH HM3Yy4aeMOoro
BOIIpoOCa.

23 AmtoTponiHble  MOIU(UKAIMU  CEpPBHI. XapakTepucTuka 0COOCHHOCTEH bubnuotexa [JOK
HaxoxeHue cepsl ¥ €€ COCITUHEHHN B CTPOCHUS atoMma HA OCHOBE https://m.edso0.ru
npupojie. XUMHYECKUE CBOMCTBA CEPHI MOJIOKEHHSI XUMHYIECKOTO 3JIEMEHTa B /00ade64a

24 CepoBonopoa, cTpoeHue, Gu3nIecKiue u HCXS J.U.Menzeneesa. IIpocmorp bu6imoreka [IOK
XUMHUYECKHE CBOMCTBA yueOHoro  ¢umbma. BHHE)HHeHHe https://m.edsoo.ru

TPEHUPOBOYHBIX 3agaHui " /00ade802
YIPA)KHEHUH.

25 Oxcuger  cepel.  CepHas  KHUCIOTa, IIpocmotp yueOHBIX ¢$uIBEMOB. Bbub6immoreka [IOK
(usnUecKkne M XMMHYECKHE CBOMCTBA, Brimontenue TPEHHUPOBOUHBIX https://m.edsoo.ru
MIPUMEHEHUE YIPaXXHEHUH U TECTOB. /00adea28

26 XUMHUYeCKUe peakiuy, JeKalnue B Beimonaenne u OIIMCaHNC bu6nmoreka IJOK
OCHOBE  MPOMBIIIICHHOTO  CIIoco0a XUMHMYECKOTO  OKCIICpUMCHTa ~ Ha https://m.edsoo.ru
MOJTYYEHUS cepHoOH KHCJIOTBI. HIICHTHQHUKALIHFO cybgar- u /00adec8a
XHUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cy/1b(u-HOHOB. Hoxroroska

Cpeabl COCAUHCHUAMU CCPbI

COOOIICHUIT 10 BOMPOCY XUMUYECKOTO
3arpsi3HCHMsI  OKPYXKaroIled  Cpeisl
COCIMHEHUSMH  Cepbl  (KHCIOTHBIC
JIOKIM, 3arpsA3HEHUE  BO3AyXa U
BOJIOEMOB), CIT0co00B ero
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MpeaAOTBpAlICHHA.

27 Broruncnenne MaccoBOil J0JM  BBIXOJA [IpoBenenne KOMMUECTBEHHBIX bubmuoreka [IOK
HPOIYKTa PEaKIUU PacyeToB IO MPEIOKEHHBIM TEKCTaM https://m.edsoo.ru

3a/ad. /00adec8a

28 Koutpoabnass paGoraNe3 mo Teme: BrinonHeHnue TECTOB U YNpa)KHEHUH,

Xumnueckue snemMentsl VIA-rpynmsl u pemieHne 3agad 1mo Teme. OleHKa

UX COCTMHCHHSI. COOCTBEHHBIX JOCTHYKEHHUI
B YCBOGHHH TeMbl. KoppekTupoBKa
CBOMX 3HaHMH B  COOTBETCTBHH
C IUTAHUPYEMBIM PE3yJIbTaTOM.

29 OO1mas xapaKkTepucTuKa 31eMeHToB VA- Pabora ¢ IICXD [.M.Meunneneesa. bubnunoreka [JOK
rpynmbl.  A30T, pacmpocTpaHeHHe B ITpocmoTtp y4eOHBIX  (UIBMOB. https://m.edsoo.ru
npupojie, (QU3INIECKHe W XUMHUYECKHUE Bremonnenwne TPEHUPOBOYHBIX /00adeeab
CBOIiCTBa 3aJaHU TO0 TEOPHH H3y4yaeMoro

Bompoca. IloaroroBka cooOIeHHH 0
BOIIPOCY  KPYroBOpOTa  a3oTa B
TIPUPOJIE.

30 AMMUax, ero (hmzmueckue " IIpocmotp y4eOHBIX ¢wiemoB, | Texymmii bu6imoreka [IOK
XMUMUAYECKHE CBOMCTBA, IMONYYCHHUE U JICMOHCTPAIMOHHBIX OKCIIEPUMEHTOB. = MUCbMeHHBbIH = https://m.edsoo.ru
NPUMEHECHHUE Beinonnenne u OIHcaHue /00adf004

XMMHYECKOTO  JKCIEepHMEHTa  Ha
UJICHTU(HUKALIIIO HOHA AMMOHHUSL.

31 IIpakTuyeckass padora Ne 3 mo Teme [TpoBeneHue 1a00PaTOPHBIX OIMBITOB Texymuuit bubanoreka [HOK
«[lonyueHne amMmuaka, H3y4eHHE €ro c coOyoZieHeM  TIpaBWJI ~ TEXHHKH  JKcrepuMeHT  https://m.edsoo.ru
CBOWCTBY» Oe3omacHOCTH " SKOJIOTHYECKH |  albHBIN /00adf180

TPaMOTHOTO oOpareHus
¢ 000pyIOBaHUEM U pEaKTHBAMHU.
HaOmroieHne XMMHUYECKUX SABJICHUN U
¢buKcanus pe3ylbTaToB HAOIIOIACHUH.
@opMyIUpOBaHHE BBIBOJIOB HAa HX
OCHOBE.

32 A3zoTHas kwuciaora, e (GU3NYECKHE U IIpocmotp y4eOHBIX ¢unemoB. | Tekyruid Bubanoreka IIOK
XHMHUYECKHE CBOMCTBA Bermonnenue TPEHHPOBOYHBIX | MHCbMEHHBIM  https://m.edsoo.ru
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YHpaXxHEHUH U TECTOB.

/00adf306

33 Hcmonp30BaHne HUTPATOB W COJICH O3zHakoMIIeHHE ¢ 00pa3aMu a30THBIX bubmoreka [JOK
aMMOHHMSI B KadeCTBE MHHEPaJIbHBIX MUHEpaTbHBIX yoOpeHuii. https://m.edso00.ru
ynoOpeHnii. XUMUYECKOe 3arps3HEHHE IMoaroroBka coOOOLIEHMIT IO TEME: /00adf518
OKpY’KallIlled cpeapl COECOUHEHUSIMHU XUMHUYECKOE 3arps3HeHue
asora OKpy’Karoled cpenbl COeTUHEHUSIMU

asora (KHCTOTHBIE JOX]IH,
3arpsi3HEHHE  BO3/yXa, IMOYBBI |
BOJIOEMOB)..

34 ®octhop. Oxcum dochopa (V) u IIpocmotrp  ydeOHOTO ¢umpma, | Texymmit bubmmnoreka [HOK
dbochopHas kuciora, (U3NYECKUE WU JIEMOHCTPAIIMOHHOTO JKCIEPHUMEHTa. | MHUChMeHHBIH | https://m.edsoo.ru
XMMHUYECKHE CBOWCTBA, MOIyUCHHUE Beimonnenne " OITHCaHKE /00adf68a

XMMHYECKOTO SKCIIEPUMEHTA.

35 Ucnons3oBanue (ocdaToB B KauecTBe Bremonnenne u OIHCaHue bubmmnoreka [HOK
MHHEPAIBHBIX YI00peHHid. 3arpsa3HeHUe XMMHYECKOTO  JKCIIEPUMEHTa  Ha https://m.edso00.ru
NPUPOJIHOI cpenbl pocdaTamu uIeHTUHKAIHIO (pochaT-noHa. /00adfc20

O3HakoMJIeHHE c oOpasiamu
tdochopHbIX MUHEPaITbHBIX
yno6penwuii. [loaroroBka cooOreHuit
no teme: Mcnomnb3oanue (ocdaros
B KauecTBe MHHEPaTbHBIX
yIOOpeHHIA.

36 KonTponbnaa pabdora Ne4 mo Teme: Beinonnenne TectoB M ynpaxkHeHuidl,  IIpomexytou
Xumudeckue 3iaeMeHTbl VA-Tpynmbl U pemienre 3agad mo Teme. OleHKa — HBIU
UX COCTMHEHHSI. COOCTBEHHBIX JOCTH)KEHHH =~ TMChbMEHHBIN

B yCBOGHMH TeMbl. KoppekTupoBka
CBOMX 3HaHWH B  COOTBETCTBUH
C IJTAHUPYEMBIM PE3YJIbTAaTOM.

37 Yriepon, pacrpocTpaHeHHE B TIPHUPOJIE, Pabora ¢ IICXD J.M.Menneneena. bubmuoreka [IOK

(u3nveckre 1 XUMUYECKHE CBOWCTBA [IpocmoTtp yueOHBIX ¢$uIBMOB, https://m.edso00.ru
O3HAKOMJIEHHE C KPHUCTAJUIMYECKUMHU /00adfd9c
pemieTkamu rpaduTa U anMasa.

[loaroroBka coOOImIEHUS IO TEMeE:
Kpyrosopot yriepona B mpupoze.

38 Oxcunel yriepoaa, ux pusndeckue u IIpocmotp JIEMOHCTPAaLMOHHBIX | Texymuii Bu6mmoreka [IOK

XUMUYECKHE CBOMCTBA. DKOIOTHYECKUE OIBITOB M MX ONKCaHue. BeimomHeHne  muchMeHHbIH — https://m.edsoo.ru
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1pOOJIEMBI, CBSI3aHHBIC C OKCHUIOM
yriepona (1V)
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VYroapHas KUCI0Ta U €€ COJIN

u OIMHCaHue XUMHYECKOTO
OKCIIEPUMEHTAa Ha WICHTU(DUKAIUIO
KapOoHaT-noHAa. [Toarororka
co00IeHui 1o TeMam:
DKOJIOTUUECKHE MPOOJIEMBI,
cBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUTOTE3a TJ00AIBHOTO TOTEIUICHUS
KJIIMATa, MAPHUKOBBIA 3P QeKT.
Hcnonb3oBanue kapOOHATOB B OBITY,
MEIWIMHE,  MPOMBIIUICHHOCTH U
CEJIbCKOM XO351CTBE.

/00adfebe

bubmuoreka [IOK
https://m.edsoo.ru
/00ae006¢
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IIpakTuyeckass padora Ne 4 o Teme
"[lony4yeHue yrieKucioro rasa.
KauectBennas peakuusi Ha KapOoHaT-
noH"

HepBOHa‘IaﬂBHHe IIOHATHA
OpTraHUYCCKUX B€HOICCTBaAx KakK
COCIMHCHUAX YIICpOoaa

00
0

[TpoBeneHue 1a00PaTOPHBIX OIMBITOB

C COONIOICHUEM  MPaBHJI  TEXHUKH
0€e3011aCHOCTH u 9KOJIOTHYECKH
TpPaMOTHOTO oOparmieHus
¢ 000pyTIOBaHHEM U PEAKTUBAMHU.
HaOmronenne XUMHUYECKUX SBJICHUNA U
(dukcalus pe3yinbTaToOB HaOJIOJACHUH.
®dopMyIMpOBaHHE BBIBOJAOB Ha HX
OCHOBE.

Pabora C
CpelcTBaMu

JOTIOJTHUTEIIbHBIMA
HHpOpMAITH o
BOIIPOCAM: IlepBonauanbHbIE
HOHSATHUS 00 OpraHUYecKuX
BENIECTBAX KaK O COCJUHEHUSIX
yriaepona (MeTaH, J3TaH, OSTHJICH,
alleTUJIEH, 3TaHOII, TJIMLEPHH,
yKcycHas  kucnota). [lpupoansie
WCTOYHHUKHU YTJIEBOJIOPOAOB (yTOJb,
NPUPOAHBIA Ta3, HEPTH), MPOAYKTHI
ux nepepaboTku (OEH3UH), X POJb B
OBITY W TpoMBINIUIEHHOCTH. [loHsTHE
0 OMOJIOTMYECKH BaKHBIX BEIECTBAX:
KUpax, Oelkax, YrieBoJax — M HX
poiu B KU3HH YeNoBeKa.

Texymmii
SKCHEPUMEH
TaJIbHBI.

bubnuorexa LIOK
https://m.edsoo.ru
/00ae027e

butmmoreka [IOK
https://m.edsoo.ru
/00ae054¢e
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Marepuaibaoe €IUHCTBO
OPTraHWYECKUX U HEOPTraHUYECKUX
COCTMHEHUH
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Kpemuuii u ero coeanHeHus

IIpakTuyeckast padora Ne 5. Pemenue
SKCTIEPUMEHTAIBHBIX 33/lad TI0 TeMe
«Baxnenmue  HemeTallBl M HX
COEIMHEHHS»

Pemenne PACUYCTHBIX 3a1a4.

PaGora ¢ IICXD JI.M.MeHnueneena.
O3HaKOMIICHHE C 00pa3oM KpPeMHUS H
ero TOPHBIMU MOPOJIaMH,
MUHEpaJaMH. Brimonnenue u
oIvcaHue XHUMHYECKOTO
JKCIIEPUMEHTAa Ha UIACHTU(DUKAIIUIO
CUWJIMKaT-uoHa.BeirmonHeHue
TPEHUPOBOYHBIX 3a]aHnu | u
YIOPKHEHUM. [ToaroroBka
COOOIIEHUH: Baxnetinme
CTPOMTENIbHBIC MaTepHaJIbl: KepaMuKa,
CTEKJIO, LIEMEHT, OETOH, KEJI€300€TOH.
[Tpobaemsr 0e3omacHoro
HUCIIOJIB30BaHUA CTPOUTCIBbHBIX
MaTEepHAaJIOB B MIOBCETHEBHOM HKHU3HH.

ITpoBesieHwe 1abOPaTOPHBIX OMBITOB

C COONIO/IECHMEM  MpaBWJ  TEXHHUKH
0e30MmacHOCTH u 9KOJIOTHYECKH
rpaMOTHOTO obpareHus
¢ 000py/IOBaHHEM U PEAKTHBAMHU.
HaOmroenre XMMUUYECKUX SBJICHUM U

¢bukcanusi pe3yabTaToB HAOMIOACHUM.
®opMynMpOBaHHE BBIBOAOB Ha WX
OCHOBE.

[IpoBeneHue KOMUYECTBEHHBIX
pacyeToB IO MPEIOKEHHBIM TEKCTaM
3aad.

Texkymmii
MHUCBMEHHBIN

Tekymmii
SKCTIEPUMEHT
AIILHBIA

Texymui
NHUCbMEHHBIN

bubmmoreka [JOK
https://m.edsoo.ru
/00ae080a

butmmoreka [IOK
https://m.edsoo.ru
/00ae0bf2
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KonTponbnaa pabora Ne5 mo Teme
«Baxnerme HEeMETaJlIb Hu ux
COETMHCHUS

BelionHeHNE TECTOB U YIIPAXKHEHUH,
pemeHne 3amady no Teme. OreHka
COOCTBEHHBIX JIOCTUKEHUH
B YCBOEHUHM TeMBbl. KoppekTupoBka

IIpomexxyTou
HBIN
TeMaTHu4ec
KHH

bu6nmoreka IJOK
https://m.edso0.ru
/00ae0el8
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CBOMX 3HAaHW B COOTBETCTBUU  [luCbMeH
C IUTAHUPYEMBIM PE3yJIbTaTOM. HBIN

46 OO0mass XapakTepUCTUKA XUMHUYECKUX Padora ¢ IICXD JI.U.Menneneena. bubaunoreka [JOK
DJIEMEHTOB — METAJIIOB. IIPOCMOTP y4eOHbBIX (bHUITBEMOB. https://m.edsoo.ru
Mertanandeckas CBsI3b U METa/UIMYCCKas Beinonnenue TPEHUPOBOYHBIX /00ae103e
KPHUCTAJTHYECKAs pemiérka. 3aJaHUii 1O TEOPHH M3Y4aeMOro
dusnyeckre CBOCTBA METAIUIOB Borpoca. O3HaKOMJICHUE ¢ 00pa3aMu

KPHCTAJUTMYECKUX PEIICTOK METAJIOB.

47 XWMUYEeCKHe  CBOWCTBA  METaJUIOB. Bremonnenne u omucanue = Tekymuit bubmmnoreka [HOK
DJIEKTPOXMUMHUYCCKUI PSI HAMPSHKCHUH XUMHYECKOTO SKCIIepiMenTa. Pabora ¢~ TMHMCbMeHHbIH | https://m.edsoo.ru
MeTaJlIos SIEKTPOXUMHIECKUM pamoM /002e1156

HaNpsHKEHU METaIIOB.

48 OO0m1re crocoObl MOTyYeHHsT METAILIIOB. IMpocmotp yueOHBIX ¢GUIBEMOB. Bu6mmoreka [IOK
CrutaBbl. BerurciieHus o ypaBHEHHAM [ToaroToBka cOOOIICHHI TIO TeMe: https://m.edsoo.ru
XUMHYECKUX PEaKIUil, €CII OJTUH U3 Crnassr (cranm, YyTVH, /00ae1156
pEareHToB COAEPIKUT IPHMECH JIOpAIIOMHHUM,  OpoH33a) H WX

MIpUMEHEHNE B OBITY u
HPOMBIIIJIEHHOCTH.

49 IlonsTHE O KOPPO3UU METATIOB Pa6ora ¢ [ICXD J.U.Menzeneesa. Texymui bu6imoreka [IOK
ITpocmoTp JIEMOHCTPAIHOHHBIX =~ MMHUChbMEHHBIN https://m.edso0.ru
IKCIIEPUMEHTOB, YU€OHBIX (DUIBLMOB. /00ae1278

50 [leo4yHBIE METAILTBI OsznaxomieHHe co criocobamu bu6imoreka [IOK
MICHTU(DUKALMK ~ MOHOB  HATpHS, https://m.edsoo.ru
KaJnsl, KaJIbIHs, MarHUSL. /00ael4b2

51 Oxcuapl ¥ THAPOKCUIBI HATPUS U KaIHA BHHOHI}eHHe TPEHMPOBOTHBIX bu6mmotexa [{OK
3a/laHIH 1 TECTOB. . https://m.eds00.ru
Pabora c JIOTIOJIHUTEIILHOM /00ae14b2
JUTEpaTypoit 1o BOITPOCaM

52 U_[enoq}vloz.eMenLHvHe MeTaJlIbl — [IPUMEHEHHS COSWHEHMH H3ydaeMBIX Bbub6immoreka [IOK

KaJIbIMI 1 MarHui METAILIOB s 6hiTy " 5 https://m.edso0.ru
[POMBIIIJICHHOCTH. {00ae15e8
53 BakHelimme coeTMHEHUS KaTbITUS bub6mmoreka [JOK
https://m.edsoo.ru
/00ae15e8
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54

O00011IeHNE ¥ cUCTEMATH3aLUs 3HAHUI

BrlinonHenne TECTOB W yNpa)KHECHUH,
pemenue 3amad 1o Teme. OleHka
CcOOCTBEHHBIX JIOCTHKEHHH
B ycBoeHHMH TeMbl. KoppekTupoBka
CBOMX 3HAHUH B  COOTBETCTBUU
C TUTaHUPYEMBIM PE3yIIhbTaTOM

55 JKécTrocTh BOBI M CITOCOOHI €€ Hccnenoanre CBONCTB KECTKOM BOJIBI bubaunoreka [JOK
yCTpaHEeHUsI U crocoboB ee ymsirdeHus. Onucanue https://m.edso00.ru
XUMHYECKUX TPOLIECCOB. /00ae1886
56 IIpakTuyeckass padora Ne 6 o Teme [IpoBenenne 1a00paTOPHBIX ONIBITOB Texymuit bubmmnoreka [HOK
"YKEcTKOCTh BOJBI M METO/IBI €6 C COOJIIOICHMEM  TIPABHJ  TEXHHKH | SKCIICPUMEH https://m.edsoo.ru
ycTpaHeHus" Oe3omacHOCTH u HKOJIOTUYECKH | TaJIbHBIH. /00aelae8
TPaMOTHOTO oOpareHus
¢ 000pyTIOBaHHEM U PEAKTUBAMHU.
Habnronenne XMMUYECKUX SIBICHUH M
¢bukcanusi pe3yabTaToB HAOMIOACHUI.
®dopMyTUpOBaHHE BBIBOJIOB Ha HX
OCHOBE.
57 AmoMuHUI XapakTepHuCTHKa aIIOMHHUSA 1O ero | Texkymmii bub6mmoreka [IOK
MIOJIOKEHUIO B MEepHOUYecKoil = mucbMeHHbIH | https://m.edsoo.ru
CHUCTEME  XUMHYECKHX  DJIEMEHTOB /00aelc64
58 AmdoTepHbIe CBOHCTBA OKCUAA U A. 1. Menzeneesa. bubanoreka [HOK
THJpOKCUaA IIpoBesenne 1abOPaTOPHEIX ONBITOB, https://m.edso00.ru
MOKa3bIBAIOIINX aM(OTepHOCTb /00aelc64
COCIMHEHUH allOMUHUS U crHocoba
MOy YeHUS ero THIIPOKCHUIIA.
Belinonuenue u OIIMCaHHE
XUMHAYECKOTO  DKCIEpUMEHTa  Ha
UACHTH(PHUKALUIO MOHA
amomunus. [IpocmoTp y4eOHBIX
(GWIEMOB, 00pPa3IOB TOPHBIX MTOPO/I.
59 Keneso XapakTepucThka Keneza 1o ero | Texkymiuii Bu6mmoreka [IOK
TMIOJIO’KEHUIO B MEPUOJMYSCKON | MUChbMEHHBIH | https://m.edsoo.ru
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CHCTEMC XHUMHUYCCKHUX 3JICMCHTOB

/00ae1d86

60 OKcuIbl, TUAPOKCHIBI M COJH XKeJle3a J. Y. Menneneesa. bu6mmoreka [IOK

(1) u xene3a (I11) IIpoBesienne 1abOPaTOPHBIX OIBITOB, https://m.edso00.ru
TOKA3bIBAIOIIUX CIIOCOOBI TIOTYYCHHUS /00ae35e6
runpokcunoB skenesa (I1) m xemesa
(11Nu comeit. BrImonHeHye U OIMCaHUe
XUMHAYECKOTO  DKCIEpUMEHTa  Ha
uneHTudukauo nonos xeineza () n
sxenmesza (1), TIpocmotp  yueOHBIX
(UIBMOB, 00Pa3IOB TOPHBIX TOPO/I.

61 O06001IeHne 1 cUCTeMaTH3aNns 3HAHUH BrmonHenne TecTOB W ympaxHeHWH, | Texkymmid

pemenne 3amad mo Tteme. OlEHKa | THCbMEHHBIH
COOCTBEHHBIX JOCTYDKCHHN

B YCBOGHUH TeMbl. KoppekTupoBka

CBOMX 3HaHMH B  COOTBETCTBUH

C TJIAHUPYEMBIM PE3YIIbTaTOM.

62 IpakTuueckasi padora Ne 7. Penienue [IpoBeneHue 1a00paTOPHBIX OIBITOB IIpomexyrou = bubmuoreka I[JOK
IKCTIEPUMEHTATILHBIX 33/1a4 [0 TEME C COONIOJICHMEM  MpaBWJ  TEXHUKH  HBIH https://m.edso0.ru
«BaxxHelre MeTaIIIBl U UX Oe3omacHoOCTH u OKOJIOTUYECKH  TeMaTH4Iec /00ae3de8
COCJIMHEHMSD» IpaMOTHOTO oOpamieHust | Kui

¢ 000pY/IOBAHUEM U PEAKTHBAMHU. MUCHMEHHBIT
HaOmronenne XUMHUYECKUX SBJICHUN U

¢duKcanusi pe3yabTaToB HAOIIOACHUH.
®dopMyITUpOBaHHE BBIBOJOB Ha HX

OCHOBE.

63 Brruncnenus o YPaBHEHUAM IIpoBeneHNEe KOJMYECTBEHHBIX Texymmii bu6mmoTtexa [IOK
XUMUAYECKUX DEaKUui, ecld OAWH U3 PacyeToB Mo MPeUI0KEHHBIM TEKCTaM nuckMeHHbI | https://m.edsoo.ru
peareHToB JaH B HM30BITKE WU 3a/au. /00ae1750
COJICP)KUT  TPUMECH.  BeruucieHus
MAaccoBOM JOJIMU BbIXOJA TPOJYKTa
peaxuu.

64 O06o006uieHne 1 cucTeMaTU3ays 3HaHUH BrinonHeHne TECTOB M yNpakKHEHHH,
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pemienne 3amad no Teme. OleHka
COOCTBEHHBIX JOCTIDKECHUN
B ycBoeHHMH TeMbl. KoppekTupoBka
CBOMX 3HAaHMM B  COOTBETCTBHU
C TUIAHUPYEMBIM PE3YJIHTAaTOM.

65 Kontpoannasi pa6ora Ne6 mo Tteme 1 BrinonHenue TecToB U ynpaxkHeHui, | IIpomexyrou
«Baxneiimme MeTaJUIbI u ux peuienue 3amad mo teme. OIEHKa —HbIH
COCTUHEHUS COOCTBEHHBIX JOCTI)KEHUH =~ TeMaTHYeCKHH
B YCBOCHUM TeMbl. KOppEeKTHpOBKa MHChMEHHBIH
CBOMX 3HaHHUH B  COOTBETCTBUHU
C IUTAHUPYEMBIM PE3yIbTaTOM.
66 BemecTBa 1 MaTepuaisl B 1 Pabora ¢ momoTHUTENEHBIME bubamnoreka [HOK
MOBCETHEBHOM KHM3HHU YEIIOBEKA HUCTOYHHUKAMH UH()OPMAITHH. https://m.edso00.ru
[ToaroToBka coOOIICHHH TTO TEMaM. /00ae3f50
67 XHUMHYecKoe 3arps3HeHNE OKPYIKaIoIIei 1 IIpocmoTp y4eOHBIX BHICOYHIEMOB. bubmmnoreka [HOK
cpept https://m.edsoo.ru
/00ae4270
68 Posb xuMHH B pelIeHNH SKOIOTUIECKUX 1 bubanoreka [IOK
npobiiem https://m.edso00.ru
/00ae4270
OBIIEE KOJIMYECTBO YACOB I10 68

ITPO'PAMME
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Kparkoe onncanue per;iaMeHTa npoBeIeHUsI IPAKTHYECKUX PadoT.

Ne JTar MpoBeaeHUs padOThHI IIpumepHOE pactpeencHre
Juii BpPEMCHH

1. OpraHu3aionHas 4acTh

1.1. | Oram nenenonaranus (MMOCTaHOBKA II€ITH, 32124 B 5-7 muH.

COOTBETCTBHH C TEMOH 3aHATHS, COOOIICHIE TPEOOBAHNH
K 0(hOpMIICHHIO OTUETA)

1.2. | MHCcTpyKTax Mo TeXHUKE 6E30MaCHOCTH TPH 00paieHUH
C J1aDOPaTOPHBIM 000PYOBAaHUEM H PEAKTHBAMH.,

2. OcHOBHAs 9acTh: BHINTOTHCHHE MMPAKTHUECKON YacTH 30 MuH.
OKCIIEPUMEHTA.
3. 3aKIFOUNTENIbHAS YaCTh: TOBEJICHNUE UTOTOB 3aHATHS, 110 3 MHUH.

3aBCPIICHUC 3aHATHA.

Kparkoe onucanue perjiaMeHTa npoBeieHnsi KOHTPOJIbHbIX PadoT.

No Ortar npoBeeHus paboThI IIpumepHoe pacnpenencaue
I BPEMEHU
1. Opranu3anoHHas 9acTh
1.1. | Oram nenenonaranus (MOCTAHOBKA IIENIH, 3a/1a4) 3—5 MuH.
2. OcHOBHast 4acTh: HalTUCaHUE KOHTPOJIBHOM PaOOTHI. 30 muH.
3. 3aKII0UYMTEeIbHAS YaCTh: ITOABEACHUE UTOTOB 3aHATHS, 10 3 MHUH.
3aBepIICHHE 3aHATHS.

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTI'O
MMPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI AJ151 YHEHUKA
BriOepure yueOHbIE MaTepHaIbl

1)

2)

Xumus.8 KJacc:yyeo. JUISt 0011e00pa3oBaTeIbHbIX
opranmzanuit/I.E.Pym3utuc,®.I'.®enpaman.-9-e  u3a..-M.: IIpocsemenne,2020.-
207c.

Xumus. Heopranndeckas xumus.Opranuueckas Xumusa.9 kmacc:ydeO. s
o0mreobpasoBar. yapexACHUN c TIPHIL. Ha
anektpoH.Hocurene/I.E.Pynzutuc,®d.I".denpaman.-15-¢ u3a..-M.:

[Ipocsemenne,2011.-197c.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HMHTEPHET
bubarnorexa I{OK https://m.edsoo.ru/00ae4270

43



https://m.edsoo.ru/00ae4270

