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1. O0masi XapaKTepUuCTHKA U KOPPEKIMOHHO-PA3BUBaOIIee 3HAYCHUE
npeamMera « XuMHsD»

O0mas xapakTepucTHKA npeaMeTa « XUuMHMD)

XuMHsI, KaKk OJHAa M3 OCHOBOIMOJAraromMx oOJacTel ecTecTBO3HaHUS,
SBJIIETCSI HEOTHEMJIEMON YacThi0 OOpa3oBaHUs IIKOJbHUKOB. Kaknprii uenoBek
KUBET B MUPE BEILECTB, MOATOMY OH JOJKEH UMETh OCHOBBI (DyHIaMEHTaIbHBIX
3HAHUM 1O XUMHUHM (XUMHYECKas CHMBOJIMKA, XUMUYECKHUE TOHATUS, (DAKTHI,
OCHOBHBIE 3aKOHBI 1 TEOPHUH ), TO3BOJISIFOLIUE BEIPAOOTATh ITPEACTABICHHSI O COCTABE
BEIIECTB, UX CTPOCHHH, MPEBPALICHUSIX, TPAKTUYECKOM HCIIOJIb30BAHUM, & TAKKE
00 OMacHOCTH, KOTOPYIO OHM MOTYT MPEACTaBIATh. M3ydas XUMHIO, ydalluecs
Y3HAIOT O MAaTepUaJbHOM €IMHCTBE BCEX BEIIECTB OKPYXAIOIIETO MHDa,
0OyCJIOBJIEHHOCTH CBOMCTB BEIIECTB UX COCTaBOM M CTPOEHUEM, [T03HABAEMOCTH U
MPEICKa3yeMOCTH XHMUYECKUX SBJICHHU. M3ydeHue CBOWCTB BEHIECTB W HX
MPEBPAIICHU CIIOCOOCTBYET Pa3BUTHIO JJOTUYECKOTO MBIIUJICHUS, & MPaKTHYeCKas
pabota c BemecTBaMH (J1abOpaTOPHBIE OMBITHI) — TPYAOTIOOUIO, aKKYPaTHOCTU U
coOpanHocTu. Ha mpumepe xumuu, ydyaruecs ojIyqdaroT IPeICTaBICHUs O METOIaX
MO3HAHUSA, XapaKTEPHBIX I ECTECTBEHHBIX HAyK (PKCIEPUMEHTAIBHOM U
TEOPETUUYECKOM).

OcHoBHOe o0O1Iee oOpa3oBaHHE SBISIETCS BTOPOM CTYINEHBIO OOIIETO
oOpazoBanus. OgHONW W3 BaXHEWIIMX 3aad dTOTO dTara SBJISETCS MOJATOTOBKA
oOy4Jarommxcss K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO H
npodeccruonanbHoro nytd. OOy4daroniyecs: AOHKHbBI HAYYUThCSI CAMOCTOSATENBHO
CTaBUTh EIU U ONPEACIISATh MyTH UX JOCTUKEHUS, UCTI0JIb30BaTh MPUOOPETEHHBIN
B IIKOJIE OIBIT IEATEILHOCTH B peaIbHOM )KM3HU, 32 paMKaMH y4eOHOro mpoliecca.

N3ydenune XxuMuu BHOCUT OOJIBIION BKJIAJ B JOCTHKEHUM TJIABHBIX LieJieh
OCHOBHOTO 00111eT0 00pa30oBaHUs.

OCHOBHBI€ 1I€JIH U3YUYECHUSI XUMUU B OCHOBHOM IIKOJIE:

* ¢hopMupoBaHrEe y 00yJarONIUXCsl YMEHHS BUJIETh U MOHUMATh 1IEHHOCTD
oOpa3oBaHus, 3HAYMMOCTb XUMHYECKOTO 3HAHHUS JJIA KaXKJIOrO YeIOBEKa
HE3aBUCUMO OT €ro mpo(ecCHOHaNbHOM AeATeIbHOCTH; YMEHUS pa3indaTh (haKkThl
Y OLICHKHU, CPABHUBATh OIIEHOYHBIE BBIBO/IbI, BUJIETh UX CBSI3b C KPUTEPUSIMHU OLIEHOK
U CBSI3b KPUTEPUEB C OMPEACNEHHON CHCTEMOW IIEHHOCTEH, (GopMynIupoBaTh U
00OCHOBBIBaTh COOCTBEHHYIO MO3HUIIHUIO;

* (hopmupoBaHue y 00ydaroUMXCcsl LETOCTHOrO MPEICTAaBICHUs O MUPE U
pOJM XUMHUH B CO3JAHUM COBPEMEHHON €CTECTBEHHO — HAYYHOM KApTUHBI MUPA;
YyMEHUSI OOBSACHITH OOBEKTHI U TPOILIECCHI OKPYXKAIOIIEH IeHCTBUTEILHOCTH —
IIPUPOJHOM, COLIMAIIBHOM, KYJIbTYPHOU, TEXHUUYECKON CPElIbl, UCIIOJIBb3Ys ISl TOTO
XUMUYECKUE 3HAHUS;

* mproOpeTeHre O0y4aroIIMMUCS ONBbITa B Pa3HOOOPA3HOM NESITENbHOCTH,
MO3HAHUS M CAMOIMO3HAHMUSI; KJIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIMIN),
MMEIOIINX YHUBEPCAIBHOE 3HAYEHHUE JUIA PA3JIUYHBIX BHJOB JAEATEIIBHOCTU:
pelieHusi MpoOieM, MNPUHATHS pELIeHUH, TMOouCKa, aHaiau3a u 00paboTKu



uH(pOpMaIINH, KOMMYHHUKATHBHBIX HaBBIKOB, HaBBIKOB U3MEPEHUH,
COTPYAHUYECTBA, 0€3011aCHOTO 00pAaIleHNUs C BEIIECTBAMHU B TIOBCETHEBHOM KU3HU.

Koppexkunonno-pa3BuBaiiee 3Ha4eHne npeamera « XuMush)

[IpenmMer MakcUMalbHO HalpaBleH Ha (OpPMHpPOBAHME HHTEpeca K
OPUPOJHOMY U COLMAIBHOMY MHpPY, COBEpPUICHCTBOBAHHE IO3HABATEIbHON
nestenibHOCTH  oOydaromuxcsi ¢ 3I[IP 3a cder oBnageHUs MbICIUTEIBHBIMU
olnepalnusiMi CpaBHEHUs, 000OIIEHUs, pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATh
CBOE MHEHHUE, JOPMHUPOBAHUE BO3MOKHOCTEH COBMECTHOM JI€ATEIHHOCTH.

W3ydyenne xXuMmMum crnocoOCTByeT pa3BUTHIO y oOydarommxcs c 3[IP
MPOCTPAHCTBEHHOTO BOOOpaXeHUs, (PYHKIIMOHATBHOW TPAMOTHOCTH, YMEHUS
BOCTIIPMHUMATh U KPUTUYECKU aHAJIU3UPOBATHh MH(POPMAIIUIO, IPEICTABICHHYIO B
pa3nuuHbiX (opmax. 3HAYMMOCTH TpeaMeTa JAis  Pa3BUTUS  KU3HEHHOU
KOMIETCHIIMM OOYYalONINXCs 3aKII0YaeTCd B YCBOCHHWHM OCHOBBI XHMHUYECKHUX
3HaHUMU, HEOOXOIUMBIX JIJIs IOBCEAHEBHOM JKU3HU. 3yueHnne Xxumun crnocoocTByeT
pazButuio 'y oOyuatomuxcss ¢ 3I[IP  mpocTtpaHCTBEHHOro  BOOOpa)KeHMUs,
(YHKIIMOHAJIBHOW TI'PAMOTHOCTH, YMEHMsSI BOCIPUHUMATh U  KPUTHYECKU
aHaJIM3UPOBaTh UH(POPMALINIO, TPEICTABICHHYIO B Pa3IMUHBIX (hopMax.

3HaYUMOCTh  TNpeAMETa Uil  Pa3BUTHS  JKU3HEHHOM  KOMIIETEHLUHU
oOyyaroluxcs 3aKII04aeTcss B YCBOGHHMM OCHOBBl XHMMHUYECKUX 3HAHUH,
HEOOXOUMBIX J1JIsl TOBCEIHEBHOM KM3HH; HABBIKOB 3/I0pPOBOTO U 0O€30M1aCHOTO JIJIs
YeJloBeKa MW OKpY’)Kawlled ero cpenbl oOpa3za Ku3HHM; (HOPMHPOBAHUU
DKOJIOTHYECKOMN KYJIbTYPBHI.

[IporpamMma oTpaxaer copepx aHue 0OydeHHs MPEAMETY « XUMHUSD C YIETOM
0coObIX oOOpa3oBaTeNbHBIX MOTpeOHOCTEN oOyuaromuxcs c¢ 3IIP. Osnanenue
JTaHHBIM Y4eOHBIM MPEAMETOM TMPEACTABISET OMPEACICHHYI0 TPYIHOCTH IJIs
oOyuaromuxcst ¢ 3[IP. D10 cCBA3aHO C OCOOCHHOCTSIMU  MBICIUTEIHLHOMN
JESTEIbHOCTH, TMEPUOJUYECKUMHU KOJeOaHUSMU BHHMMAHUS, MaJbiM OO0BEMOM
namsTH,  HEJOCTaTOYHOCTbIO  OOIIero  3amaca  3HAHWUN,  TOHHWKEHHBIM
M03HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHSI.

Jli mpeoioNieHrss TPYIHOCTEH B M3YYEHMH YYEOHOro MpeaMera «XUMUs»
HeoOxomuMa anmanrtanus o0beMa MW XapakTepa y4eOHOro Marepuaiga K
MO03HABATEJIbHBIM BO3MOXKHOCTSIM JaHHOM KaTeroOpuu OOydYaromMxcs, y4eT HX
OCOOCHHOCTEHW pAa3BUTHS: HCIOJIb30BAHUE AJNTOPUTMOB, BHYTPHUIIPEAMETHBIX H
MEXKTPEAMETHBIX CBSI3€H, MOCTETICHHOE YCIOKHEHNE U3y4aeMOTro MaTepuaa.

JlaHHasi mporpaMma KOHKPETH3UPYET COJCp)KaHUE TMPEIAMETHBIX TEeM B
COOTBETCTBUH C TpPeOOBaHUSMHU 00pa30BaTEIBHOIO CTAHAAPTa, PEKOMEHIYEMYIO
MOCIIEIOBATEIPHOCTh M3YUYCHHUS PA3eIOB XMMHUU C yUETOM MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpolecca, BO3PACTHBIX U
IICUXOJIOTMUECKUX OocoOeHHocTel, oOywatommxcsi ¢ 3IIP Ha ypoBHE OCHOBHOTO
o0rmiero o0Opa3zoBaHusl, ONPeAesieT MUHUMAIbHBIN HAa0OP OMBITOB, IEMOHCTpALUH,
IPOBOAMMBIX y4YUTENIeM B KJacce, MPaKTUYECKHMX padoT, BBIMOJIHAEMBIX
O0yJarOIIMHUCS.



MeTtoanueckor OCHOBOM M3ydeHMS Kypca «XUMHs» HAa YPOBHE OCHOBHOI'O
oOmero  oOpa3oBaHUs  SBJSIETCS  CHUCTEMHO-JESTENIBHOCTHBIM — TOJAXO,
00eCeynBaOMIMA JTOCTHXKEHHE JIMYHOCTHBIX, METANPEIMETHBIX U TPEIMETHBIX
o0pa3oBaTeNbHBIX  PE3YJbTATOB  IOCPEACTBOM  OpraHU3alMi  aKTUBHOMN
MO3HABATENIbHON NEATETbHOCTH IIKOJIBHUKOB, YTO OYEHb BAXKHO MpPU OOyUYEHUU
neteit ¢ 3I1P, 1151 KOTOPBIX XapaKTEPHO CHUKEHUE TTO3HABATEILHON AaKTUBHOCTH.

OcHoBol oOy4eHus LIKOJIBHUKOB c 311P Ha  Ipeamerax
€CTECTBEHHOHAYYHOTO IIMKJA SBJSIETCS PAa3BUTHE Y Y4YaIIMXCA OCHOBHBIX
MBICIUTEIILHBIX OTEpanuii (aHaau3, CUHTE3, CpaBHEHHE, 000O0IICHNE) HAa OCHOBE
pellieHus] Pa3BUBAIOIIUX YIPaKHEHUH, (OpMHpOBaHHE NPUEMOB YMCTBEHHOMN
paboThl: aHAJIU3 MCXOAHBIX JTaHHBIX, IJIAHUPOBAHHE MaTepuaia, OCYIIECTBICHUE
MO3TAMHOIO U UTOTOBOTO CAMOKOHTPOJISI, @ TAKXKE OCYIIECTBIISIETCS JIMKBUAAIUS
npoOeIoB B 3HAHUSX, 3aKPEIUICHHE HW3YYEHHOTO Marepuana, OoTpadoTKa
QITOPUTMOB, MIOBTOPEHUE MPOWUIEHHOrO0. boJblioe 3HaUYEHNE NMPUIAETCS YMEHUIO
pacckazaTb O BBINOJHEHHOM pa0oTe ¢ MNpaBUIbHBIM  yHOTpEOJIECHUEM
COOTBETCTBYIOLIEH TEPMUHOJIOTUM U COOJIOJCHHEM JIOTUYECKUX CBs3€d B
U3JIaraéMoOM MaTepHuale.

[Ipu n3yueHnn XxumMuu TpedyeTcss MHTEHCUBHOE HHTEIUIEKTYyalIbHOE Pa3BUTHE
CpeACTBaMH MaTeMaTHMKM Ha MaTepuasie, OTBEYAlOIIeM OCOOCHHOCTSIM M|
BO3MOXKHOCTSIM ydaluxcs. YueT ocoOeHHoctel, obydatontuxcs ¢ 3I1P tpebyer,
yTOObl MpPU M3YYEHHMH HOBOTO Marepuaiga o0053aTebHO  MPOMCXOIUIIO
MHOTOKpPAaTHOE €ro MOBTOPEHHUE; PACIIMPEHHOE PAacCMOTPEHUE TEM M BOMIPOCOB,
PACKPBIBAIOLIUX CBSI3b XUMHH C KU3HBIO; aKTyaIM3alys IEPBUYHOTO KU3HEHHOTO
onbITa ydamuxcs. Teopust u3zydaercs 0e3 BBIBOJOB CJIOKHBIX (opMyil. 3aaauw,
TpeOyrole MPUMEHEHHUsI CJOKHBIX MAaTeMaTHYE€CKUX BBIYUCICHUN U (popmyl
pEIIatoTCs B KJIACCE C TOMOILBIO YUUTEIS.

Oco0oe BHMMaHHE NPU M3YYEHHM Kypca XUMHH YAENSETCS MOCTAaHOBKE U
OpraHM3alMy SKCIIEPUMEHTA, a TAK)KE MIPOBEJCHUIO MPAKTUYECKUX paboT, KOTOpbIE
pa3BUBAIOT YMEHHE I0JIb30BAThCSl MPOCTEHIIMMU MPUOOpaMH, AHATU3UPOBATH
NOJly4YeHHBbIE JaHHbIE. B CBSI3M ¢ OCOOCHHOCTSIMU TOBEICHHS U JACSITEIBHOCTH,
obOyuaroruxcs ¢ 3I1P (pacTopMokeHHOCTh, HEOPTaHW30BAHHOCTD) MPETYCMOTPEH
CTPOXKaWIINI KOHTPOJb 3a COOJIOACHHEM IMpaBMJI TEXHUKU O€30MacHOCTU MpH
POBEJCHUH MPAKTUYECKUX PalboT.

Bbonbioe BHUManue npu uzyuenuu ¢pusnku nogpoctkamu ¢ 3[1P oOparaercs
Ha OBJIAJICHUE UMH MPAKTUYECKUMHU YMEHUAMU U HaBbikaMu. [IpenycmaTpuBaercs
yMEHbIIEHUE 00bEMa TEOPETUYECKUX CBEJICHUMN, BKIIIOUEHHE OTACIbHBIX TEM HIIU
LEeJbIX pa3lieJJOB B MaTepuanbl JJsi 0030pHOro, O3HAKOMHUTEIBHOTO WIU
(bakyabTaTUBHOTO H3yueHHs. JlocTaTOuHOE KOJIMYECTBO BPEMEHHM OTBOJMUTCS Ha
pPacCMOTpPEHHE TEM U BOMPOCOB, PACKPHIBAIOIIMX CBA3b XUMHH C KU3HBIO, C TEMU
SBIICHUSIMU, HAONIOJEHUSIMHU, KOTOpBIE XOpOILIO H3BECTHBI YYEHHKAM U3 HX
YKU3HEHHOTO OIbITA.

MakcumanbHO  HMCHOJB3YIOTCS  MEXKIPEIMETHBIE CBSI3M C  TaKUMH
JTUCHUIUIMHAMH, Kak reorpadus, ¢usuka, Ouonorus, T.K. oOywatomuecs ¢ 3I1P



0COOCHHO HYK/IAIOTCSI B MPEMOIHECEHUH OJTHOTO M TOTO K€ yueOHOro MaTepuana B
pa3IMYHBIX acCleKTaX, B €ro BapbUPOBAHHM, B HEOJHOKPATHOM MOBTOPEHUU U
3aKpeIICHUH TIOJYyYeHHBIX 3HAHUM W mpakThuueckux ymeHui. [lo3Bossis
paccMaTpuBaTh OJUMH W TOT K€ Yy4eOHBIM MaTepuall ¢ pa3HbIX TOYEK 3pPEHUf,
MEXIPEIMETHBIE CBSI3M CIOCOOCTBYIOT €ro JIydllleMy OCMBICICHHIO, OoJiee
MPOYHOMY 3aKPEIUICHHUIO TTOJIYYCHHBIX 3HAHUN U MTPAKTUYECKUX YMEHHIA.

2.Conep:xxanne y4eOHOT0 nmpeamMera « XuMush»

8 KUIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tena wm BemectBa. DuU3MUEeCKHE CBOWCTBA BEIMIECTB. ATrpEraTHOE COCTOSTHUE
BelecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UHCTBIE BELIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BemecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3JIE€MEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOocHUTeNbHAsd aToMHass Macca. OTHOCUTENIbHAsS
MOJIEKYJIIpHas Macca. MaccoBas oIl XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUU.

KosmmuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMocCBs3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

duznyeckre U XMMUYECKUE SIBJICHUSA. XUMUYECKasl peakius U €€ MPU3HAKU.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii  IKcnepumenm: 3HAKOMCTBO C XUMHYECKOW TOCYAOM,
npaBuiamMu padboThl B J1a0OpAaTOpUM W NMpuéMaMu OOpalieHus ¢ J1abopaTOpHBIM
o0opyZ0oBaHWEM, W3YYEHHUE U ONUCaHue (PU3MUYECKUX CBOMCTB 0Opa3IoB
HEOPTaHWYECKUX BEIIECTB, HAaOIMIOJeHUE (PU3NUecKuX (TUIaBJICHUE BOCKA, TasHUE
JbJa, paCTUPAHUE caxapa B CTYNKEe, KUTIEHWE U KOHIEHCAUS BOJIbl) 1 XUMUYECKUX
(ropeHue cBeuyH, MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJEHCTBUE MENa C
KHUCIIOTOW) sBJICHMM, HAOJIOJIEHUE W ONUCAHWE TMPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX peakiui (pa3ioKEeHHE caxapa, B3auMOJICUCTBUE CEPHOU KHUCIOTHI C
xjopuaoM Oapus, pasznoxkenue rtumapokcuaa wenu (II) mpu HarpeBanuw,
B3aMMOJICHCTBUE >Kelie3a ¢ pactBopoM conu meau (II), u3ydenuwe cmocoOoB
paszzeneHusi CMeced: C TMOMOINbI0 MarHurta, (QUIbTPOBAaHUE, BhIMAPUBAHUE,
JUCTUWIUIALIMS, XpoMmartorpadusi, NPOBEIEHUE OYUCTKA I[OBAPEHHOW  COJH,
HAOJI0JICHUE U OMMCaHUE PE3yJbTATOB MPOBEACHUS OMbITa, WIIIOCTPUPYIOIIETO
3aKOH COXPAaHEHHMs MacChl, CO3JaHUE MOJIENEH MOJIEKYJ (IIAPOCTEPHKHEBBIX).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB



Bo3gyx — cmech razoB. CocraB Boznyxa. Kuciopon — 3ieMeHT U MpocToe
BemecTBo. HaxokmeHwe kucimopoia B TpUpoae, (DU3UYECKHE U XUMHUYECKHE
cBorictBa (peakiuu ropeHusi). Oxcunbl. Ilpumenenune kucnopoaa. CrocoObl
MOJIyYeHHUs] KUclopoda B JabopaTOpuud W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoja B mpupojae. O30H — auioTporiHas MoAuUKaIusa KUCIopoaa.

TemnoBoit 3¢(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTta, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XUMHUYECKHUE CBOMCTBA, TPUMEHEHUE, CTOCOOBI ToTyueHust. Kuciaorsl
Y COJIN.

Monsipabiii 00bEM razoB. Pacy€Tsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnyeckue CcBoWMcTBa BOABl. Boma kak pactBoputresb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 10Ji BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponb pacTBOpOB B IpUpOJi€ U B KU3HU uyeloBeka. KpyroBopoT Bojbl B IpUPO/IE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus Heopranumdeckux coenuHeHui. Oxcunbl. Kiaccuduxanuys
OKCHJIOB:  cosieoOpa3yromniie  (OCHOBHBIC, KHCJIOTHbIE, aM(oOTepHbIE) W
HecosneoOpasyromue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUJIOB. [lonmyueHnne okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMbBIC
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3UUECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctu wmetamnoB H. H. bekerosa.
[lony4yeHue KHUCIIOT.

Comu. HomeHnkiatypa coseid. @uU3nyeckue U XMMHYECKUE CBOMCTBA COJIEH.
[Tonmydyenue counen.

['eneTnueckas CBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

Xumuyeckuui IKCnepumenm:

KaueCTBEHHOE OMpEICJICHHE COJEpKaHUsl KUCIOpOoAa B BO3yXe, MOITyUEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCJIOBUS BO3HMKHOBEHHUS U
npeKpalieHus ropeHus (moxkapa), 03HakoMJIEHUE ¢ 00pa3IiaMu OKCUIOB U OITUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHWE W W3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAHUE BUCOMATEPUATIOB), HAOIOACHUE 00PA3I[OB BEMIECTB KOJIMYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON



PaCTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOW MACCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOJBI C METaIaMU (HAaTpUEM H
KaJIbI[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa31l0B HEOPTraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOEHUE U3MEHEHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, U3YUEHUE B3aUMOIECHCTBUS
okcuna meau (II) ¢ pacTtBopoM cepHOM KUCIOTHI, KUCIOT C METajylaMu, peaKkiui
HEUTpaJIn3aliy, IOJYYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTaJljla IPYyTUM U3 pacTBOpPA COJIM, PEIICHUE HKCIEPUMEHTAIIBHBIX 33/1a4 110 TEME
«BaxHeiine KJIacchl HEOPraHUYECKUX COCTUHEHUIN.

Ilepnoanyecknit 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemeHToB JI. U. MenaeneeBa. CrpoeHue aroMoB. XHUMHYECKasi CBA3b.
OKHCINTEIBLHO-BOCCTAHOBUTEILHbBIC PEAKIIMH.

[lepBble TOMBITKH KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEIOYHO3EMEIbHBIE METaLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuoanas u jiuuHHonepruoanas hopms [lepuonnyueckoi
cucreMbl xumuueckux sneMeHToB [I. U. Menpneneesa. Ilepuoasl u rpymmsl.
@uU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI DIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siaep. M3oromnel. DnekTponsl. CTpoeHue
AJMIEKTPOHHBIX ~ 000JI04eK aTroMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METaJUIMYECKUX U HEMETANIMYECKUX CBOMCTB IO TPYMIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BuUTUA HAayku W npaktuku. [[. M. MenneneeB — yd€Hbli U
rpaKIaHuH.

Xumuueckass cBsi3b. KoBalieHTHas (ToJjisipHasi M HEMOJSIpHAsl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pas3loB BELIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUAPOKCHJIA LHMHKA C PAcTBOpPAMU KHUCJIOT M LIEIOYEH, IMPOBEJCHHE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropenue, peakliMy pa3yIoKEeHUs], COESTUHEHUS).

Mescnpeomemmnbnie ceasu



Peanuzanust MEeXOpEeAMETHBIX CBSI3€Ml MpU U3YYEHUM XUMHM B 8 Kiacce
OCYILECTBIISIETCS YE€pe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHO€ COCTOSIHME BeIeCTBa, Tra3, (U3MUECKUE BEJIMYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31bI, COTHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbl, TOPHBIE IIOPO/IbI, TOJIE3HbIC
MCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnonmueckuit 3axoH. [lepuoguyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUS, KAIBIUS U UX COEAUHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuoanueckoit cucreme u
CTPOCHHEM HX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3TuIHbIM MMPU3HAKAM (TI0 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMCIICHUSI XMMUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMHUYecKoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTreHHBIX M IeTepPOTCHHBIX
peakuusx. [lonsitue o karanuze. [lonsiTue 0 xXumMuyeckoM paBHOBecHH. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIGKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  pPEAKIIMH. CocraBieHue  ypaBHEHUH



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUMl C  HMCIOJb30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KartnoHbl, aHMOHBI. MeXaHW3M AMCCOLMALIMM BEIIECTB C PAa3JIMYHBIMU BUIAMU
XuUMHUYecKol cBs3u. CteneHs nucconuanuu. CuiabHbIE U Cl1a0ble 3JIEKTPOIIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE M COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHUII U COJIEH B CBETE MPEJCTABIECHUN 00 3JEKTPOIUTHYECKOM TUCCOLUALIUY.
KauecTBeHHbIE peakuny Ha MOHBIL. [IoHATHE O rUApPONIH3E COJIEH.

Xumuueckuii IKcnepumenm: 03HAKOMIIEHUE C MOJEISIMU KPUCTAIINYECKUX
PEMIETOK HEOPTaHUYECKUX BEIIECTB — METAJJIOB M HEMETAIUIOB (rpaduTa U anmasa),
CJIOKHBIX BEIIECTB (XJIOpUJA HATpHUsA), UCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON peakluuu OT BO3JEHCTBUS pa3IUYHbIX (PAKTOPOB, HCCIEIOBAHUE
AJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, IMPOLECCa IUCCOLUMALMU  KHUCIOT,
niesio4eil U coseil (BO3MOXKHO HCIOJIb30BAaHUE BUJIEO MATEPUATIOB), MPOBEICHUE
OMBITOB, WJUTFOCTPUPYIOUIUX MPU3HAKK MPOTEKAHUS PEAKIMHd HOHHOTO OOMEHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIWUTEIbHO-BOCCTAHOBHUTENBHBIX  pPEeaKUUi
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), PacllO3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pEAKIUHA Ha  HMOHBI, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemeranibl 1 MX COeANHEHUSA

OOmiast xapakTtepucTuka ramoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKHue CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA Ha MMpUMeEpE XJiopa (B3auMOJIEHCTBUE
C MeTajulaMH, HeMeTaJlaMu, uienoyamu). XsopoBojaopod. ConsiHas KHUCIOTa,
XAMHUYECKME CBOMCTBA, IIOJy4YeHUE, IpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJOPOJA HA OPTaHU3M YeJOBeKa. BaxxHelIMe XJIOpUIbl U UX HAX0XK/ICHHUE B
npUpoJeE.

Ob6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMUYecKrue cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTETN KUCIOTHBIX OKCHJIOB.
Cepnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (0OLIME KaK MIPEICTaBUTES
KJlacca KHUCIOT M crnenuduueckue). XUMUUECKUE pPEaKlrH, JEKAIIUe B OCHOBE
IPOMBIIIJIEHHOTO CIoco0a MOJIydYeHUsI CEpHOM KUCIOTHL. [IpuMeHeHue cepHOU
kucaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue ceppl m €€ COCNMHEHUNM B TIpUpoje. XUMHYECKOE 3arpsi3HCHHUE



OKpY)Kalollled Cpeapl COCTUHEHUSIMHU Ccepbl (KHCIOTHBIE MOXIW, 3arps3HEHUE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIIICHHS.

OOmiast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
busnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMUaK, €ro
busznyeckrue u XMMHUYECKHE CBONCTBA, OMyueHUe U npuMeHenue. Coiau aMMOHUS,
uX pU3NYEeCKUue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHre HUTPATOB U COJIE aMMOHHMSI B Ka4€CTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUYECKOE 3arpsA3HEHNE OKPYKAIOIEH Cpebl COSAMHEHUAMHU a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHHE BO3ayXa, MOYBBl M BomoéMoB). docdop, ammoTpomHbie
moaudukanuu docdopa, uznyueckne U xumudeckue cpoiictBa. Okcun gocdopa
(V) u dochopHas kucioTa, GU3NYECKUE U XUMHUYECKHE CBOICTBA, MOJydYEHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBLHBIX YI0OPEHHIA.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTETICHH OKUCIIEHUS. YTIEPO, ATUIOTPOITHBIE MOU(PUKALINH,
pacnpocTpaHeHHe B NMpUpPoAe, GU3NuecKue U XUMUYECKUEe CBOMCTBA. AJcopOuus.
Kpyrosopor yraepoma B mnpupoge. Okcuubl yriepoja, HUX (U3HYECKUE U
XUMHYECKHE CBOWCTBAa, JEHCTBME Ha JKUBBIE OPTraHW3MBI, TMOJIY4YCHHE U
MPUMEHEHHUE. DKOJIOTUUECKHE MpoOJieMbl, CBA3aHHbIE ¢ OokcuaoM yriaepoaa (IV),
TUMoTe3a TI00ATBHOTO MOTEIUICHHUS KIMMaTta, MapHUKOBBIN 3¢ dekT. YronbpHas
KUCIOTa U €€ CcoJM, UX (PU3MUEecCKHe U XUMHUYECKHE CBOMCTBA, MOJIy4YEHHE U
npuMmeHenue. KauecTBeHHas peakuuss Ha kapOoHaT-vOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, MPOMBIIIZIEHHOCTH U CEITHCKOM XO351CTBE.

[TepBoHavyabHBIE TOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHJICH, dTaHOJI, TJIUIIEPUH, YKCYCHAsI KACTIOTA).
[TpuponHble HCTOUYHUKHU YTIAEBOAOPOAOB (Yrojb, NPUPOAHBIA Ta3, HedTb),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BAKHBIX BEIIECTBAX: )XKHpaX, OejKax, yrieBojgax — u uX
polu B KM3HM 4YeloBeKa. MarepuanbHOE€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, TMOIY4YCHUE U
npumenenre. CoequHeHNs KpeMHus B pupoze. O0Imume npecTaBieHus 00 OKCHIe
kpeMmuus (IV) u kpemuueBoit kuciore. CUIUKATBI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBIIIIEHHOCTH. BaxkHelie cTpouTenbHble MaTepualbl: KEpaMHKa, CTEKIIO,
IeMeHT, OeToH, kene300eToH. [IpobrmeMbr 0Ge30macHOr0  MCHOJB30BaHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEITHEBHOM JKU3HH.



Xumuueckuii IKcnepumenm: n3ydcHue o0pasioB HEOPTaHUYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHUCJIOTHI, IPOBEACHUE KAUECTBEHHBIX PEAKIIUN HA XJIOPUI-UOHbI
¥ HaOJIOJIEHUE MPU3HAKOB WX MPOTEKAHUS, OIBITHI, OTPaKAIOMINE (HU3UICCKUE U
XUMHUYECKUE CBOMCTBA TaJIOTEHOB U UX COEAMHEHUH (BO3MOXKHO HMCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), O3HAKOMJIEHHME C oO0pa3laMu XJOPUAOB (TaJOre€HHUIOB),
O3HAKOMJIEHUE C 00pa3laMu CEPhl U €€ COCTUHEHUSIMU (BO3MOKHO MCITOJIb30BAHUE
BHJICOMATEPUAIIOB), HAOJIIOAEHUE Mpoliecca OOYyIJIMBaHUS caxapa IoJ| JehCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, HM3Y4YEHUE XHUMHYECKUX CBOICTB
pa30aBIIeHHOMN CEpPHOM KUCIIOTHI, IPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylibdart-
WOH W HAOJIOJIeHWEe TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3HMYECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HUX COECIUHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJydYeHUE,
coOuMpaHue, pacro3HaBaHWE U M3YYEHHE CBOICTB aMMHaKa, I[POBEICHHE
KaueCTBEHHBIX PEAKIIM Ha MOH aMMOHUS U pocdaT-uoH U U3YUYEHHE TPU3HAKOB UX
IIPOTEKAHMS, B3aNUMOJCHUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHCIOTBI C MENIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aZICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, pacro3HaBaHUE M U3yUCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJAECHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-UOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CUITMKATHON MPOMBIIUIEHHOCTH, PEIIEHUE YKCIIEPUMEHTAIbHBIX 33/1a4
110 TeMe «BakHenIre HeMeTaulbl U UX COCIUHECHUS».

MeTaJsibl 1 MX COeIMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux TnonoxkeHus B llepmogmyeckor cucrteMe xumudeckux daemeHTtoB J[. W.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtamndeckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pelmI€Tka.  DJIEKTPOXUMUYECKUH  pAll
HaIpspKeHUN MeTaiioB. u3nueckue U XUMHUYECKHE CBOMCTBAa MeTayioB. O0mue
criocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WHM METAILJIOB, OCHOBHBIC
CIOCOOBI 3alTUTHI UX OT KOppo3uu. CruiaBel (CTajb, YyTYH, TIOPATIOMUHUN, OpoH3a)
U UX PUMEHEHUE B OBITY U TIPOMBITINICHHOCTH.

[lenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemeHnToB . M. MeHpaeneeBa, CTpOEHHME MX aTOMOB, HAaXOXJIECHUE B IMPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHHe IENOYHBIX METaNIOB M HX
COEIMHECHUM.

[Ilenouno3emenpHbIE META/UIBl MAarHMM W KaJdbLUHW: TOJOXKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, CTpoeHue ux



aTOMOB, HaxXOxJeHue B npupoae. uszndeckue 1 XUMUIECKUE CBOMCTBA MarHus 1
KaJibIusl. BaxkHeiiire coefuHeHns! KanbIus (OKCU, TUIPOKCU/I, coJin). ZKECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHUS.

AJFOMUHHIA: TI0JI0kEHUE B [lepnoandeckoi cucteMe XMMUYECKHX dJIEMEHTOB
. . MenpneneeBa, CTpoEHHE aTtoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHHS.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3JEMEHTOB /1.
N. MeHneneeBa, CTpOEHHE aToMa, HaXOXAeHuWe B mnpupoae. duznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, TuApOKCHIbI U comu xxenesa (1) u xxenesa
(IIT), nx cocraB, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm: O3HAKOMIICHHE C oOpa3laMd METalIOB H
CIUTABOB, WX (DU3UYECKUMU CBOMCTBAMHU, H3yUYEHHE pE3YyJIbTATOB KOPPO3UHU
METauioB  (BO3MOXHO  HCIIOJIb30BaHWE  BUJEOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCUJA KaJbIMd M HATPUS C BOJIOM (BO3MOKHO HCIIOJIh30BaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBAaHUE CBOWMCTB KECTKOW BOABI, MpoIllecca TOPEHUs
JKeJeza B KUCIopoze (BO3MOXKHO MCMOJb30BAHUE BHICOMATEPHUAIIOB), TPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX PEAKIMid Ha HOHBI: MArHus, Kalblus, aTOMHUHUSA,
nuHKa, sxenesa (I1) u xxenesa (I11), meau (I1), HaGar0EHUE U ONIMCAHKUE TIPOIECCOB
OKpallMBaHMS IUJJAMCHHM HWOHAMU HaTpusi, KaJius U Kaublus (BO3MOXHO
WCIIOJB30BaHUE  BUJIEOMATEpUANIOB), HCCleAOBaHME aM(OTEPHBIX  CBOICTB
TUAPOKCHUIA ATTFOMUHUS U THAPOKCU/IA IMHKA, PEIIEHNUE DKCIIEPUMEHTAIIBHBIX 3a/1a4
110 TeMe «BakHeNIIne MeTaljIbl U UX COSIAUHEHUSD).

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa M marepuanbsl B IMOBCEAHEBHOW »XKU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroUeh cpeanl (MpeaesibHas AOMyCTUMast
KOHIIEHTpalus BemecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuueckuii IKcnepumenm: W3ydeHUE O0OPA3IOB MaTEPHUAIOB (CTEKJIO,
CIUIaBbl METAJIJIOB, OJIUMEPHBIE MaTEPHUAIIbI).

Mesicnpeomemmnuie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBA3CH MPU M3YYECHUM XUMHUM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHSTUHN, TAK U MOHSATUM, SIBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallM3, CHHTE3, KJIacCHU(pUKaLMs, TEePUOJAUYHOCTh, HaOII0/ICHUE,



OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBICHUE, MapHUKOBBIN
3 (DEKT, TEXHOIOTHS, MATEPHUAITBI.

dwu3zrka: MaTepus, aToM, JICKTPOH, POTOH, HEUTPOH, HOH, HYKJIUI, H30TOIIHI,
PaMOaKTUBHOCT, MOJIeKyIa, AIEKTPUUIECKUN 3apsi, IPOBOIHHKH,
MOJYTIPOBOJTHUKY, AWDJCKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeENIOo, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITNYECKast
peméTKa, CIUIaBbl, (PU3UYECKUE BEIWYUHBI, €AMHUIIBI W3MEPECHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢orocunTes, npixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPabl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
MCKOIIaeMBbI€, TOTIJIUBO, BOJIHBIE PECYPCHI.

3.1li1anupyemMblie pe3yJbTaThl OCBOCHHUS Y4eOHOI0 nmpeaMeTra « XuMHUs»

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTHUTalOTCS B XOJ€ OOyYeHHs XUMUU B €IUHCTBE Y4EOHOH H
BOCIIUTATEIBHOM AESATENBHOCTA B COOTBETCTBUM C TPATUIUOHHBIMU POCCUNCKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOmiecTBe MNpaBWIaMM M HOPMAaMM TOBEICHHS M CIIOCOOCTBYIOT IIpoleccam
CaMOMO3HaHUsl, CAMOPA3BUTHS U COLIMATTU3ALMYI 00YUYaIOIIHUXCS.

JIM4HOCTHBIE ~ pe3yJbTaTbl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCSl CHCTEMOW IMO3UTHMBHBIX ILIEHHOCTHBIX OpHEHTAMK U
pacIIMpEeHNE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIMTAHUS

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAay4YHOMY HAclelHi0, MOHUMAHHS 3HAYEHUS XUMUYECKONM HAyKHW B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIANIETh JOCTOBEPHOUM WH(MOpMAIMEH O
NEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00ILIECTBA;

2) rpa’aaHCKOr0 BOCIIMTAHUA:

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOH, yd4eOHOMCCIIEI0BATEIBCKOM, TBOPUECKON U IPYTHX BUIAaX ACITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOH JESTEIbHOCTH MPU BBIMOJTHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3aJ]a4, BBINOJIHEHUM XUMHUYECKUX SKCIEPUMEHTOB,
CO3/IaHUU Y4E€OHBIX TPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAHHIO M B3aUMOITOMOIIIH
B MPOIIECCE ATOM yueOHOM AeATENHPHOCTH, TOTOBHOCTH OIEHWBATH CBOE MOBEICHUE



Y TOCTYNKM CBOMX TOBApHILEH C MO3ULUU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHUMHYECKOW pEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH U COCTaBIISIONINE
OCHOBY I TTOHMMAHUS CYITHOCTH HAYYHOW KapTHHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 33aKOHOMEPHOCTSIX Pa3BUTHsS MPUPOJBI, B3aHUMOCBSI34X YEJIOBEKAa C
MPUPOIHON CPENOH, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMbIEe IJii OOBSCHEHUS HaOJIIOJaeMbIX IPOLIECCOB U SIBICHUH,
MO3HABaTENbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKON KYyJIBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeICTBaMU HH()OPMaIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI00O03HATENIbHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  €aMOOOpa3OBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTU U3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUS] TpaBui 0€30IacHOCTH TIpU  OOpalieHud ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

S) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO podecchii U Tpyaa pa3auyHoro poja,
YBaXXEHUE K TPYAY U pe3yibTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUST  NPEIMETHBIX 3HAaHWM 1O  XUMHH, OCO3HAHHBIA  BBIOOP
WHIUBUYyAIbHOM TPAEKTOPUHU MPOAOKEHUSI 00pa30BaHUs ¢ YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEemHON NpodhecCuOHaTbHON AESTENbHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCA B MPO(ECCHOHATILHOM cperie;

6) 3K0JI0OrM4YeCKOro BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMUS, IMOHMMAHUE LEHHOCTH 3JI0POBOrO U
Oe3omacHOro o0pasza JKH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IEHHOCTH COOIOIEHUS
npaBuJ 6€30MaCHOTO MOBEACHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalHsIX,
YTPOXKAIOIMIMNX 3J0POBbIO U KU3HU JIFOAEH;



CIIOCOOHOCTH TPUMEHSITh 3HAHUS, TOJydaeMble TIPU M3yUYCHUH XUMUH, IS
peneHns 3a1a4, CBA3aHHbIX C OKPYKAIOLIEN IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHHKATUBHOW U COLMAIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33pEHHUS O0IIEHAYYHbIC TTOHITHS (3aKOH, TEOPHsl, TPUHITHII,
rurnore3a, (QakT, CHUCTEMa, TMPOIECC, ODKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX NpEeAMETaX U IMO3BOJISIOT Ha
OCHOBE 3HAHUN U3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAy4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOpPhIE 0OECIeunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4EOHOM
JESITETbHOCTH.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3zoBble 1ornueckue aAefcTBu:

YMEHHUSI MCIIOJb30BATh MPUEMBI JIOTUUECKOIO MBILUICHUS MPU OCBOCHUHU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACISITH WX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMU TOHSTHUSMH), HUCIOJIb30BAThH
MOHATHS NIl OOBSICHEHUS OT/IEIBHBIX (JAKTOB M SBJICHUI, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3YyYCHHS,
CTPOUTH JIOTUUECKUE PACCYX IACHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTUN),
JIeJIaTh BBIBOJIBI Y 3aKJIFOUCHHUS;

YMEHHE TMPUMEHSATH B TNPOLECCE TMO3HAHMS TMOHATUS (TIPEAMETHBIE H
METaNpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETU, UCTIOIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTa), XuMHudeckas Gopmysia W YypaBHEHHUE
XUMHUUYECKON peakiMi — MPU PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3aJ1ad, ¢ Y4ETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATH U XapPAKTEPU30BATh CYILIECCTBEHHBIE
MPU3HAKN W3y4aeMbIX O0BEKTOB — XUMUYECKUX BEIICCTB U XMMHUYECKUX PEaKIIUM,
BBIABJISITh  OOIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIICJACTBEHHBIE CBSI3M U
MIPOTUBOPEYHS B U3y4aEMbIX MIPOLIECCAX U SBJICHUSIX.

ba3oBble ucciaegoBare/ibCKue 1eiCTBUA:

YMEHHUE MCIOJIb30BATh MOCTABIICHHBIE BOMPOCHI B KAa4ECTBE WHCTPYMEHTA
MO3HAHUS, & TAKXKE B KA4€CTBE OCHOBBI 11 (POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;



npuoOpeTeHne OmbITa MO IUIAHUPOBAHUIO, OPTraHU3alMd W MPOBEICHUIO
YYCHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOJoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3ybTaT, GOopMyIupOBaTh OOOOIICHUS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
O MpoJieNTaHHOM padoTe.

Pabora ¢ nndopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH M HUHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3MYHBIX BUJIOB U (OPM MPEJCTABICHUS, OJIYyIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JHUTEepaTypa XUMHUYECKOTO COJEpXaHUs, CIPaBOYHBIC
nocobust, pecypcbl MHTepHeTa), KpPUTUYECKH OLEHUBATh MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHUE NPUMEHATh Pa3IuyHble METOABl M 3aMpOChl NMPU MOUCKE U OTOOpE
UHPOpPMAllMd U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsS BBIITIOJHEHUS
y4€OHBIX U MO3HABATENBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, TPUOOPETEHUE OIBITA B
00JaCTH  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANIBbHYIO (hOpMY IpeAcTaBICHUs HHPOpMALUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JIharpamMmamy,
npyrumu hopmMamu rpaduKu 1 BX KOMOWHAIIUSAMY,

YMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
MCCJIEI0BATENBCKOW JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOSHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

YMEHHUSI 33]1aBaTh BOMPOCHI (B XO€ IUajiora u (Mjiu) JUCKYCCUH) MO CYIIECTBY
oOcyxmaeMoi TeMmbl, (OPMYIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBIIIOJIHEHHUS NTPEAJIOKEHHOM 3a/1a4K;

YMEHUS  NPEJICTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  O3HABATEJIBLHOM
NEATEIbHOCTH B YCTHBIX W TUCBMEHHBIX TEKCTaX; JeNlaTh MPEe3EHTALHUIO
pe3yAbTAaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1ab0opaTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NIO3HABATEJIbHOM W MCCIIEOBAaTEIbCKOM  JAESATENBHOCTH  MPU  PELICHUHU
BO3HMKAIOIIMX TpOoOJeM Ha OCHOBE Y4y€Ta OOIIMX WHTEPECOB M COTrJIAaCOBAHUS
no3uuui (o0cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUHM, OINpEACICHHE KPUTEPUEB 10 OLEHKE KayecTBa
BEITIOJTHEHHOW PaOOThI U IPYTHE).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:



YMEHHE CaMOCTOSITEJIBHO ONPEACIATh UEIU AEATEIBHOCTH, IUIAHUPOBATh,
OCYILECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanboee 3pGEeKTUBHBIE CIIOCOOBI PEIICHUsT YUYECOHBIX U
MO3HABATEIbHBIX 33/1a4, CAMOCTOATEIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUUM TIPA  BBINIOJIHEHWM 33JaHUHA C YYETOM
MOJIYYEHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLMIX,
OLICHUBATh COOTBETCTBHUE IIOJYYECHHOIO PE3yJbTaTa 3asBICHHOM LEJIH, YMEHHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 005A3aTEIbHOTO
COJIepKaHMs, YCTAHOBJIEHHOIO JaHHOM (enepaibHOM paboyeil mnporpaMMon,
BBIJICIISIIOT: OCBOEHHBIE OOYYAIOIIMMHCS HAy4YHbIE 3HAHUSA, YMEHUS U CIIOCOOBI
JNEHUCTBUN, crnenupuyecKkue Il MpeAMETHOW obmactu «XUMHS», BUIbI
JNEATEIBHOCTH [0 IIOJIYYEHWI0 HOBOI'O  3HAHHs, €r0  HWHTEpIpETalUH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsX.

K xoHI1y 00yueHus B 8 ky1acce npeIMETHbIE PE3YIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpaCKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKUH 3JIEMEHT, POCTOE BEILECTBO, CJI0KHOE BEIIECTBO, CMECH (OTHOPOIHAS
Y HEOAHOPO/HAsS ), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsI U MOJIEKYJISIpHAsl Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JOJISI XWMHYECKOIO
3JIEMEHTa B COECJUHEHHM, MOJIAPHBIA 00BEM, OKCHU[, KUCIOTa, OCHOBAHME, COJIb,
IIEKTPOOTPULIATEIIBHOCTh,  CTEIIEHb  OKHCIICHUS, XUMHUYECKas  peakuus,
KJaccu(uKaiys peakiuii: peakiiii COCIMHEHUS, PEaKIUU Pa3I0KEeHUsI, PEaKIIuU
3aMEIlEeHUs], PeaKUuu OOMEHa, 3K30- U JHAOTEPMHUYECKHE PEaKIMH, TENIOBOU
s ekt peakiuu, SAPO aToMa, IICKTPOHHBIA CJIOM aroMa, aTOMHas OpOWTallb,
paauyc atoMa, XMMUYECKasi CBS3b, MOJISIPHAS W HEMOJIAPHAs KOBAJEHTHAs CBS3b,
VOHHAs CBS3b, HWOH, KAaTHOH, AaHWOH, pPacTBOp, MAaccoBas JOJIsI BEIIECTBA
(mpolieHTHAasl KOHIICHTpAIsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHMHYECKHX NOHATUU U
MIPUMEHSITH ITU TTOHSATHUS MPU OMUCAHUU BEIIESCTB U UX MPEBPAIICHUI;

e WCIONB30BAaTh XHMHYECKYI) CHMBOJIMKY JUISI COCTaBICHUS (HOpMYI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb OKHUCIIEHUS D3JEMEHTOB B OMHAPHBIX COEIUHEHUSX, MPUHAIICHKHOCTD
BEIIECTB K OINpPeAeIEHHOMY KJIacCy COSAMHEHMH Mo GopMmyaMm, BUI XUMHUECKON
CBSI3M (KOBAJICHTHAsI U HIOHHAsA) B HEOPraHUYECKUX COECIMHEHHUSIX;

e packpeiBaTh cmbich llepuommueckoro 3akona JI. . Menneneesa:
JEMOHCTPUPOBATh TOHUMAHUE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX



AJIIEMEHTOB OT MX NoJIokKeHUs B lleproanyeckoil cucteme, 3aKOHOB COXPAaHEHHS
MaccChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHA
ABorajipo;

e ONUCHIBATH W XapakTepu3oBaTh TaOauMuHyio ¢opmy [lepuoanueckoii
CUCTEMBbl XMMHYECKUX AJIEMEHTOB: pa3iuyaTh MOHATUS «IJIaBHas moAarpynmna (A-
rpynna)» u «mobouyHas noarpymnmna (b-rpymma)», manbie u OonblIue TEPUOJIBI,
COOTHOCUTH 0003HaYEHUSI, KOTOpBIE UMEIOTCs B Tabmuie «llepnonnyeckas cucrema
xummudeckux anemeHToB JI. M. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU
CTpPOEHHUsI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj sijpa, oOIIee YUcCio
3JIEKTPOHOB U PACIPENIETICHUE UX 110 JIEKTPOHHBIM CIIOSIM);

e KJIACCU(PUIMPOBATH XUMHUYECKHUE IIEMEHTBI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE PEaKLMH (110 YUCIIy U COCTaBY YYACTBYIOLIUX B PEAKLIUU BEIIECTB, 110
TersoBoMy b dEKTy);

e XapakTepHu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHUE CBOMICTBA BEILLECTB
pa3NUYHBIX KJACCOB, MOJATBEPXkAasl ONHUCAHUE MPUMEpPAMU MOJIEKYJSPHBIX
YPaBHEHHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

e IPOTrHO3UPOBATH CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT X KAUECTBEHHOTO
COCTaBa, BO3MOYKHOCTH NPOTEKAHMSI XUMHUYECKHX NPEBPALLECHUN B Pa3IU4HBIX
YCIIOBHSIX;

e BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISPHYIO W MOJSIPHYIO MAaccChl
BEILECTB, MACCOBYIO JOJI0 XMMHYECKOrO 3JieMeHTa Mo (opmyje COeIUHEHUS,
MacCOBYIO0 JOJIF0 BEIIECTBA B PAacTBOPE, IMPOBOJAUTH PAcCUEThl IO YPaBHEHHUIO
XUMUYECKOW pEaKIInH;

e IPUMEHATH OCHOBHBIE ONIEPALIMH MBICIUTEIBHOMN JAESITEIBHOCTH — AHAIN3
Y CUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATU3AIUIO0, KJIAaCCU(UKAIUIO, BBISIBJICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSA3€H — I U3YUEHUS! CBOMCTB BEUIECTB M XUMHUYECKHUX
peaxiuii, eCTeCTBEHHO-HAYYHbIE METOJIbl MO3HAHMUS — HAOJIOJICHHUE, W3MEpEHHE,
MOJEIUPOBAHUE, FIKCTIEPUMEHT (pEAJIbHBIM 1 MBICIICHHBIN );

e CJENOBAaTh MpaBWIaM  I[IOJIb30BaHUS  XMMHUYECKOW  IOCYyAOM M
7a00paTOpHBIM 00OpPYAOBaHUEM, a TAK)Ke MpaBUiiaM OOpalIeHUsl C BEUIECTBAMU B
COOTBETCTBUM C HWHCTPYKLMSMHU MO BBIIOJHEHUIO JAa0OPATOPHBIX XUMHUYECKUX
OIBITOB IO TOJYYEHUI0O U COOMpAHHUIO Ta3000pa3HBIX BeIIEeCTB (Boaopoda H
KHCJIOPOJAa), TMPUTOTOBICHUIO PACTBOPOB C OINPEIEIEHHOW MAacCOBOM JoJien
PacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U POBOAUTH XUMHUUECKUE IKCIIEPUMEHTHI
M0 PACIO3HABAHUIO PACTBOPOB WIEIOYEH M KHUCIOT C IMOMOIIbI0 HWHIUKATOPOB
(makmyc, peHondTanenH, METUIIOPAHXK U APYTHUE).

K xonIy o0yueHus B 9 kjiacce npeIMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:



e pACKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKHX MOHATUH: XUMHUYECKUN
DJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, AHHUOH, IPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJIEHTHOCTb, JJEKTPOOTPULIATENIBHOCTb, CTEIIEHb  OKHUCIECHUS,
XUMHUYECKas peaklus, XUMUYEeCcKas CBs3b, TEIUIOBOM 3 EKT peakiuu, MOJb,
MOJISIPHBIN 00BEM, PacTBOp, IIEKTPOJUTHI, HEIEKTPOIUTHI, DIIEKTPOTUTHUECKAS
JUCCOLIMAIIS, PEAKIIM HOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE PaBHOBECHE,
oOpatuMble ¥ HEOOpaTUMbIe peaKIHH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKuuu, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCJIEHHE U  BOCCTAHOBIICHHE,
aloTponusi, aM(@OTEpHOCTh, XUMHUYECKas CBI3b (KOBAJIGHTHAs, HWOHHA,
MeTaJJIM4ecKast), KpHUCTaJUIMyecKash pemeérka, KOppOo3Us METalioB, CIUIABHI,
CKOPOCTh XHMHMYECKOM PpEaKLNH, NPEAeNbHO aomyctumas KoHueHtpauus [IJIK
BEILIECTBA;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHWYECKHX TOHATHH U
IPUMEHSATH 3TH MOHATHS IPY OIMCAHUU BELIECTB U UX MIPEBPAILCHMI;

e HCIMOJb30BATh XUMHUYECKYI0 CHUMBOJMKY [JIsi COCTaBJICHHS (opMyl
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

e OIPEIEIATh BAJICHTHOCTh U CTENIEHb OKUCIIEHNS] XUMUUECKUX 3JIEMEHTOB B
COCIMHEHUAX PaA3JIMYHOIO COCTABA, IIPUHAJICKHOCTD BEIIECTB K OINPEACIEHHOMY
KJIaCCy CO€IMHEHMH 1o (popmyram, BUJ XUMUYECKON CBA3H (KOBaJEHTHas, HOHHA,
MeTaJUInYecKasi) B HEOPraHMYECKUX COEIMHEHMSIX, 3apsij HOHA MO0 XMMHUYECKOU
(bopmyIe, xapakTep Cpeibl B BOJHBIX pACTBOPaX HEOPraHUYECKUX COETMHEHHM, TUI
KPUCTAUINYECKON PEIIETKH KOHKPETHOI'O BEILECTBA;

e packpeiBaTh cMmbich Ilepuomnueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHKMMaHHUE: OIMUCHIBATh M XapaKTepU30BaTh TAOIUYHYIO
bopmy Ileproguueckoil CUCTEMbl XMMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHS
«rnaBHas noArpynna (A-rpymnmna)» u «mnodouyHas noarpynna (b-rpynna)», mansie u
Oonblllie TMEpPUOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HUMEITCA B
NEPUOANYECKON TabiuIEe, C YUCIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsAl sApa, oOllee 4YHUciIo BJIEKTPOHOB U
pacrpe/iesieHue UX Mo JIEKTPOHHBIM CJIOSIM), 0OBSICHATH O0IIME 3aKOHOMEPHOCTH B
VM3MEHEHUH CBOWCTB 3JIEMEHTOB M UX COCIMHEHUM B IMpEAEiax MajblX IEPUOIOB U
IJIABHBIX TOJATPYIII C YYETOM CTPOEHUS UX ATOMOB;

e KJaccu(UIUPOBATh XUMUYECKUE 3JIEMEHThI, HEOPIraHUYECKUE BEILECTBa,
XUMUYECKUE peaklnu (110 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLIMU BEIIECTB, 110
TerioBoMy 3(h@deKTy, M0 H3MEHEHHIO CTENEeHEeW OKHUCICHHUS XUMHYECKHX
AJIEMEHTOB);

e XapaKTepu30BaTh (OMHUCHIBATH) OOIIME M CHEHUPUUYECKHE XUMUYECKUE
CBOMCTBA IIPOCTBIX M CJIOKHBIX BELIECTB, IOATBEP)KIAs ONKMCAHUE INPUMEPAMHU
MOJIEKYJISIPHBIX U HIOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;



e COCTaBIISITb YPABHEHUS JJIEKTPOJUTUYECKOW AUCCOLMAILMU  KHUCIOT,
IeJI0uei U COJIeH, MOJIHbIE U COKPAIIEHHBIE YPABHEHUS PEAKIil HOHHOTO 0OMEeHa,
YPaBHEHUSl PEAKLMi, MOATBEPKAAIOUIMX CYHIECTBOBAHUE TIE€HETUYECKOM CBSI3U
MEXy BEIIeCTBAMH PA3JIMYHBIX KJIACCOB;

e pacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOIO OaJlaHCa ITUX PEAKIIMIA;

e IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HUX CTPOCHUA,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILICHU B PA3JIMYHBIX YCIOBUSX;

e BBIYUCIATH OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COCIUHEHMsI, MACCOBYIO
JIOJIF0 BEIIECTBAa B PAcTBOPE, MPOBOJIUTH PACUETHI M0 YPABHEHHUIO XWMHUYECKOU
peakuuu;

e cOOJI0aTh IPAaBUJIA [TOJIB30BAHUSI XUMUYECKOM TIOCY10H U TaOOPaTOPHBIM
00OpyI0BaHUEM, a TaKXe IpaBuiia OOpaIlleHUsl C BEIIECTBAMU B COOTBETCTBHUHU C
WHCTPYKIUSAMU 110 BBINOJHEHUIO JIA0OPATOPHBIX XHUMHUYECKUX OINBITOB 10
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKHUCIOTo ras3a);

e MPOBOJAWUTH  pPEAKUWH, TMOATBEPKIAIOIIMNE  KAYEeCTBEHHBIM  COCTaB
pa3IMyYHBIX BEIIECTB: PAaclO3HABATh ONBITHBIM MYyTEM XJIOPUJ-, OPOMUI-, HOAU-,
KapOoHat-, pocdar-, CUIMKAT-, CyIb(aT-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHS U
MOHBbl M3YYEHHBIX METAJUIOB, NPHUCYTCTBYIOIIME B BOJHBIX PacTBOpPAX
HEOPTraHUYECKUX BEUIECTB;

e IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AESITEIBHOCTH — AHAIN3
U CHUHTE3, CpaBHEHHE, OOOOIIeHHME, CHCTEMAaTH3alMIO, BbISBIECHUE MPUYUHHO-
CJIEACTBEHHBIX CBA3€U — JUISI U3YUYEHUsI CBOMCTB BELIECTB U XUMUYECKUX PEAKLIUM,
€CTECTBEHHO-HAYYHbIE  METOAbl MO3HAaHUA — HAOJIOJEHUE, U3MEpEHUeE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeabHbI U MBICTICHHBIN).



4.TemaTu4eckoe IVIAHMPOBAHHE C YKa3aHHEM KOJUYECTBA aAKAJAeMHYECKHX YaCOB, OTBOAMMBIX HA OCBOEHHE
KAXKI0i TeMbl Yy4eOHOI0 MpeaMeTa U BO3MOKHOCTH HCIIOJBL30BAHHMS MO 3TOH TeMe 3JIeKTPOHHBIX (IH(POBBIX)
00pa3oBaTe/IbHBIX PECypPCcoOB, SIBJISIOIIUXCH Y4eOHO-METOAMYECKHUMHM MAaTepPUAJIaMH, HCIHOJb3yeMbIMHU [IJIf
00yuyeHMsI 1 BOCTIMTAHUSA PA3JIUYHBIX TPYII N0JIb30BaTEeH, MPEACTABJICEHHBIMHY B 3JIEKTPOHHOM (I{U(pOBOM) BH/IE
U peaju3ylolmumMu quaakTuyeckue Bo3moxknoctu UKT, conep:xkanue KOTOPbLIX COOTBETCTBYET 3aKOHOAATEIbCTBY
00 o0Opa3oBaHuM

8 KIIACC
KoanuectBo yacos
Ne HanmeHnoBaHue pa3jeiioB u DJIeKTpOHHbIe (LM (pPOBbIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHast 0071aCTh
11 €CTEeCTBO3HAHUS U 5 ) bubmuorexa [JOK
' MIPAKTHYECKON eATEIbHOCTH https://m.edsoo.ru/7f41837¢c
YeJIoBeKa
12 BemecTtBa 1 XUMUYECKHE 15 1 bu6nuorexa [IOK
) peakunu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe/ Il HCOPraHUYECKHUX BeleCTB

21 Bo3znyx. Kucnopon. [loustue 6 but6mmoreka [IOK

) 00 okcuax https://m.edsoo.ru/7f41837¢
27 Bogopon. ITonsitue o g | bubmuorexa [IOK

' KHUCIOTaX U COJISIX https://m.edsoo.ru/7f41837¢c
’3 Boga. PactBopsl. [lousitue 06 5 1 1 bubnunorexa LIOK

' OCHOBaHUAX https://m.edsoo.ru/7f41837¢




24

OCHOBHBIE KJ1acChl
HEOPraHUYECKUX COECAUHEHUI

Uroro no pazneny

11

30

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoauueckuii 3axon u [lepuoauyeckas cucrema xumudeckux jeMenToB /. U. MengesieeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE peaknuun

[Tepuoanueckuii 3aKOH U
[Tepuoanueckas cucrema

bubnuoreka [{OK

31 XUMHYECKHUX 31eMeHTOB /JI. . / https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue atoma
XuMHYECKas CBA3b.
3.2 OKHCIUTEIBHO- 8 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIINH
bubmmoteka IIOK
Hroro mo paszerty 15 https://m.edsoo.ru/7f41837¢
PesepBHOe Bpems 3 bubmmorera [OK
https://m.edsoo.ru/7141837¢c
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnbsie IIpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4YecKkHe peakiun
L1 [ToBTOpeHwue U yriayoieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/JeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. 2 | 1 bubnnorexa [JOK
' XUMUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoteka [IOK
' anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [IOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynimsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' pyIHaL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 anemeHToB [VA bl YTIEpoa U 8 1 2 bubmmorexa LIOK
' . TPYIHIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no paszneny 25




Paznen 3. MeTaJIBI M BX COETUHEHUS

. bubnuorexa [JOK
3.1 Obmpe CROACTEA METAILIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.cdsoo.ru/741a636
Hroro no pazneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
’ B P https://m.edsoo.ru/7f41a636
Wroro no pazaeny 3
PesepBHOE BpeMms 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo uacoB DJIeKTPOHHbIE
Ne uudposeie
Tema ypoka Kontpoabubie IIpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

| [Ipenmer xumuu. Poiap XuMuu B 5KU3HU | bu6mmoreka [IOK
yeJioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c

2 Ilonstue o MeTonax IMO3HAHUS B XUMUU 1 bubmmorera [TOK

A https://m.edsoo.ru/ff0d227¢
[Tpaktuyeckas pabora Ne 1 «IIpaBuia paboTs
3 B J1a00OPaTOPUH U IIPUEMBI OOPAIIEHUS C 1 bubmorexa HOK
patop P paitl https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTOBAHUEM)

4 YucTteie BemecTBa U cMech. CIocoObl 1 bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpaxTrueckast padbora Ne 2 «Pasnenenne

5 c;[)eceﬁ (Ha I/IFI)VIC € OYUCTKU H()I;a €HHOH 1 bubnrorexa LIOK

p P P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmorexa [IOK
6 A 1
TOMBLH MOJICKYITbI https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHE DJIEMEHTBI. 3HAaKU (CUMBOJIBI) ] bu6mmorexa [IOK
XUMHUYECKHUX DJIECMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThle U clI03KHBIE BEllleCcTBa 1 bubmorexa HOK

P i https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYIIIPHOE VUCHUE 1 bubmiorexa LHOK

yAp ya https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 X eckas (o a. BasleHTHOCTBH aTOMO
HIMITT A Gopuyn HHOCTD GTOMOB https://m.edsoo.ru/ff0d2eae
XHMHYECKUX AJICMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNnbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 107151 XUMHAYECKOTO 3JIEMEHTa B bubmuoreka [JOK
COCOIUHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosnbs. MonspHas bubnnoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yCcioBUS IPOTEKAHUSA bu6mmoreka [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bu6mmoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienus kojmuecTBa, MacChl BEIIECTBA 10 bubnuotexa [JOK
YPaBHEHUSM XUMHUYECKUX PEaKLUN https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMUuecKux peakiuii
18 (coenuHeHuUs!, pa3oKEeHUS, 3aMEeIECHUS bubmorexa HOK
g P ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukoneauct. O6o0eHne bubmmorexa [JOK
t AHCT Hul https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIs 3HaHUI
20 Konrtponsnas padora Nel mo teme «Bermecta bubmuoreka [IOK
U XUMHYECKUE PEAKIIUN) https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. Cocras Bo3ayxa.
X v bu6mmoreka [IOK
21 Kucnopos — a51eMeHT ¥ IPOCTOE BEILECTBO.

O30H

https://m.edsoo.ru/ff0d448¢




dusnueckre U XUMHUYECKHUE CBOMCTBA

bu6mmoreka [IOK

22 .
KHCIIOpo/ia (peakiuu OKUCIICHHUSI, TOPSHHE) hitps:/m.cdsoo.ru/f0d46 14
[TonsTHe 00 okcumax
CriocoObI oTy4eHusT KHCIIOPoia B
23 71a00paTOPHUH U IIPOMBIILICHHOCTH bubmorera [IOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoa
TemmoBoii 3¢ (HeKT XUMUIECKOH peaKIuH,
24 MOHATHE O TEPMOXUMHUICCKOM YPAaBHCHHH bubmorexa HOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHIX
TomuBo (HeTh, yroyib ¥ METaH).
25 3ar $I3H€I§I/I€ql;03 . a, CIT0COOBI Zro bubmorexa LHOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITomyuenne u coOnpanue KUCIOPoOaa bubmmorexa [TOK
ya . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bonoponx — 31eMeHT U MPOCTOE BELIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
)8 dusnvecKkue U XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 I1
OIPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnuorexa [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
31 «Ilomyuenne u cobupanue Bogopoa bubmmorexa [IOK
yi . p AOPOd, https://m.edsoo.ru/ff0d4£42
M3y4YEHUE €r0 CBONCTBY
32 ModsipHblii 005EM ra30B. 3aK0oH ABOTAIPO bubmmorexa LIOK

https://m.edsoo.ru/ff0d542¢




Brrancnenus O6’béMa, KOJIMYECTBA BECIICCTBA

bu6mmoreka [IOK

33 rasa 1o ero U3BeCTHOMY KOJIMYECTB
. Y M https://m.edsoo.ru/ff0d55a0
BEIIECTBA WIIN 00BEMY
Brruucnenus 005EMOB ra30B 10 YpaBHEHUIO
34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHBIX Bubmaorexa ITOK
P 2 https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
35 dusnueckre 1 XUMUYECKHE CBOMCTBA BOIbI bubmorexa HOK
A https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 Cocras ocHoBanuii. [Tonsitue 00 nHAMKaTOPax
AHRATOp https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HachimeHnHbie 1
37 HeHACHIILIEHHBIE pacTBOPEL. MaccoBas 101 bubmorexa LIOK
- PACTBOPHL- A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
ITpakTruyeckas pabora Ne 5 o teme
38 «IIpuroroBiaeHue pacCTBOPOB C ONMPEACIEHHOMN bubmorexa HOK
p . . p p pea https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBA
19 KonTponbnas padora Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiaccupUKalus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
47 OcHoBaHuUs: cOCTaB, KJIacCU(pUKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubnmoreka [JOK

OCHOBaHUU

https://m.edsoo.ru/ff0d67ca




44 Kucnotsr: cocraB, kmaccudukanms, bubnunoreka [HOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue u XuMHUUYECKHUE CBOMCTBA KUCTIOT bubmorexa HOK
e https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bubnmoreka [JOK
MOJy4YEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
43 ['enernueckas cBsi3b MEKy KilacCaMmu bubnuorexa [JOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06001eHre U cucTeMaTu3aIus 3HaHUA
t 1 https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padota Ne3 no teme "OcHOBHbIE bubnuoreka [IOK
KJIACCHI HEOPTAaHUYECKUX COCTMHEHMI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMHUYECKUX 1eMeHTOB. [loHaTue o rpynnax bubmmorexa [TOK
) pyn https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 chCTEMAa XUMHUYECKUX AeMeHToB [[. 1 bubmorexa HOK
o https://m.edsoo.ru/00ada52¢
MenneneeBa
53 Ilepuoapl, rpymnnel, IOATPYIIIEI bubmorexa LOK
P > TPYTHIRD, py https://m.edsoo.ru/00ada52¢
54 Ctpoenne atomoB. COoCTaB aTOMHBIX SIIEP. bubnuorexa [JOK

30TONEI

https://m.edsoo.ru/00ada342




CTpOCHI/Ie SJICKTPOHHBIX 000JI0YEK aTOMOB

bu6mmoreka [IOK

55 snemenToB Ilepuo €CKOIl cucte . N
JIEMCHTOB LIepHouTd i cuctemsl /1 https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepuCcTUKa XUMHUYECKOTO AJIEMEHTA 110
. bu6mmoreka [IOK
56 ero noJjioxkeHuto B [lepuoanueckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 a3BUTHS HAYKU U npakTtuku. [. 1 bubmmorexa [JOK
p YK B p . e https://m.edsoo.ru/00ada96e
MeneneeB — y4€HbI, IEAAror U rpakJlaHuH
PesepBusblil ypok. O000IIEHNE 1
58 CI/ICTEM&THSZP us 3HaHuk / Beepoccuniickas bubmmorexa LHOK
1 p https://m.edsoo.ru/00adb33c
poBepouHas paboTa
KonTponbnas padora Ne4 no teme «CtpoeHue
59 aroMa. XumMmnueckas cBs3b» / Becepoccuiickas bubmmnorexa [IOK
) p https://m.edsoo.ru/00adb486
IpoBepoyHas pabora
60 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnunorexa [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnag xumudeckas cBsI3b bubmmorera [TOK
https://m.edsoo.ru/00adac34
62 KoBanenTHast noisipHas XuUMUuecKas CBI3b Eubmorexa IIOK
p https://m.edsoo.ru/00adaabg
63 KoBanenTHast HemonsapHas XuUMHIecKas CBSI3b Eubmorexa IIOK
p https://m.edsoo.ru/00adaabg
bubmuorexa [JOK
64 CreneHb OKUCIICHUSA
https://m.edsoo.ru/00adae28
bu6mmorexa [IOK
65 OKUCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIUU

https://m.edsoo.ru/00adb076




bu6mmoreka [IOK

66 O 1
KHCIIHTCITH 1 BOCCTAHOBHTEH https://m.edsoo.ru/00adb076
PesepBusblil ypok. O000IIEHNE 1
67 CI/ICTIE)EMaTI/I:’»Zp us 3HaHHfIHl o teMe «CtpoeHue 1 Bubmaorexa ITOK
H p https://m.edsoo.ru/00ad9cb2
aToMma. XuUMHUIECKas CBSI3b)
68 PesepBHbIil ypok. O60011IcHIE 1 1 bubnunoreka [HOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnbsie IIpakruyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
[Iepnonnueckuit 3akoH. Ilepnonnueckas
bubnunoreka LIOK
1 chcTeMa XMMHUYEeCKuX anemMeHToB [[. 1.
https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
) e S TEMCHTOR Tie s bubnuoreka [{OK
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
p P https://m.edsoo.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa bubnnorexa [JOK
HEOPraHNYeCKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buipl XumMHu4yeckoil CBSA3U U THIIBI bu6mmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpenue u yriay0neHue 3HaHU 1
OCHOBHBIX Pa3fIeJIOB Kypca 8 Kiacca
6 Krnaccudukanus XuMHUECKUX pPeaKIUi Mo bubnmoreka [JOK
pa3TAYHBIM TTPA3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN peaKiuu.
but6mmorekxa [IOK
7 [ToHsITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX
https://m.edsoo.ru/00adbe9a
peakuusx
[TonsTHE O XUMHYECKOM PAaBHOBECHH.
2 @DaKTOpBbI, BIUSIOIIAE HA CKOPOCTh bubnuotexa [JOK

XUMHYECKON pCaKknuuu U MOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

https://m.edsoo.ru/00adc28¢c




OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6nmoreka [IOK

IIPUMEHEHHE

9
peakunu https://m.edsoo.ru/00adcade

10 Teopus 31€KTPOIUTUYECKON JUCCOLMALINH. bubmmoreka [JOK
CuIibHBIE U CJTa0BIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HNounbie ypaBHEHUS peakIuid buomorexa LIOK

yp peartt https://m.edsoo.ru/00add448
XHMUYECKHE CBOMCTBA KUCJIOT U OCHOBAHMM
12 B CBETE MPEJCTABICHUN 00 buomorexa LIOK
P N https://m.edsoo.ru/00add5d8
BJIEKTPOJIUTUYECKON JUCCOIUAIINHI
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MPEACTaBICHUHN 00 AIEKTPOTUTUUECKON bubmroreia LIOK
pest P https://m.edsoo.ru/00add8b2
JUCCOITHAITUU
14 [TonsiTe o runponuse conen buomroreia LIOK
AP https://m.edsoo.ru/00add9d4
bu6mmoteka IIOK
15 O06001eHre U cucTeMaTr3aIs 3HaHUA
B H https://m.edsoo.ru/00addd12

16 [IpakTnueckas padora Ne 1. «Pemenue bubmuoteka [IOK
JKCIIEPUMEHTAIIBHBIX 33129 https://m.edsoo.ru/00addbfa
KonTtponbHas pabota Ne2 o reme

17 «INEKTPOTUTUYECKAS TUCCOITUAIIUS bubmmorexa LIOK

p a AT https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»

13 OO1m1ast XxapaKTEepUCTHKA raJIOreHOB. bu6muoreka [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopooaopon. ConsiHast KUCIIOTa,

. bubnuotexa [JOK

19 XAMWYECKHAE CBOWCTBA, OJTYyUYECHHUE,

https://m.edsoo.ru/00ade104




[IpakTrueckas padota Ne 2 o Teme

20 «[TosryueHune COIHOM KHUCIIOThI, U3YYEHUE bubmmorexa [JOK
B y:{ » M3YH https://m.edsoo.ru/00ade348
e€ CBOICTB»
Boruncnenus no ypaBHeHUSIM XUMHUYECKUX
21 €aKI[Uil, eCIN OOUH W3 PEarcHTOB JaH B Bubmaorexa ITOK
P ’ P https://m.edsoo.ru/00ade488
n30bITKE
” OO01mmas xapakTepucTuka 3J1eMeHTOB VIA- bubmmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbsie MOIU(UKALIUN CEPBI.
23 Haxompz[eHHe CEPEI I/I(beé COCI[I/IHCII){I/Iﬁ B bubnnorexa [IOK
p . https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBonopo, ctpoenue, pu3nueckue u bubnnorexa [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunppl cepbl. CepHas KHCIIOTA,
25 (I)I/BI/ILIGCKI/IE 51 XI/II\EI)I/I‘{eCKI/Ie CBOMCTBA bubamorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKIINH, JIEKAIIUE B OCHOBE
2% MIPOMBIIIJIEHHOT'O CII0C00a MOIy4eHUs bubmmnoreka HOK
CEPHOU KUCJIOTHI. XUMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKPY>KaIOIlEN Cpebl COETUHEHUSIMU CEPBI
7 Brraucienne MaccoBOM JOIN BBIXOJA bubnunorexa LIOK
MIPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa dJ1eMeHTOB VA-
)8 rpynmnsl. A30T, pacipocTpaHeHHE B bubmuoreka [IOK
npupoae, Gpu3nuecKrue U XUMUYeCcKue https://m.edsoo.ru/00adeeab
CBOMCTBA
29 AMMHaK, ero Gpu3nYeckue 1 XUMHIECKUE bubmuotrexa [JOK

CBOMCTBA, IIOJIyYCHUE U IPUMECHEHUE

https://m.edso00.ru/00adf004




[IpakTrueckas padota Ne 3 o Teme

bu6nmmoreka [IOK

30 «lTonyuenne aMmmuaka, H3y4eHUE €ro
i Ia https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpu3nvdecKkue u bubnunorexa LIOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH

1 aMMOHUS B KQU€CTBE MHUHEPAIIbHBIX bubmmoreka [JOK
ynobpenuit. XumMuueckoe 3arpsisHeHHe https://m.edsoo.ru/00adf518
OKpY>Karollen cpebl COeTMHEHUsIMU a30Ta
dochop. Oxcun dpocdopa (V) u pochopuas

33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubmorexa LIOK

L https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYCHHUE
Hcnons3oBanue ¢pocdaToB B KauecTBe
34 MUHEpaTbHBIX YI0OpEeHUi. 3arpsi3HeHNne bubmmorexa [TOK
P N yAoop ) p https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTamu

15 VYrnepoa, pacnpocTpaHeHUE B IPUPOJIE, bubnmnorexa [JOK
¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaeposa, ux GU3nYecKue u

16 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bu6mmoteka IIOK
po0JIeMBbl, CBA3aHHBIE C OKCUIOM YIiepoa https://m.edsoo.ru/00adfebe
Iv)

37 VYronbHasg KUCIOTa U €€ COMU Bubmmorexa [IOK

https://m.edso00.ru/00ae006¢c
[IpakTrueckas padota Ne 4 o Teme
" bubnuotexa [JOK
38 [lonydyeHnune yriekucioro rasa.

KayecTBeHHas peaxiys Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ae027¢




HepBOHa‘IaIIBHBIe IIOHATHS 00

39 OpraHMYEeCKUX BEIIECTBAX KaK O bubmmorexa LHOK
p B https://m.edsoo.ru/00ae054¢
COCJIMHEHUSIX YTIIepo/ia
40 Kpemuunii u ero coequHeHust Bubmaorexa ITOK
P https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue

A1 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bu6nmnorexa LIOK
«Baxuelnme HeMeTaUIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHU S
KonTponbnas padota Ne3 mo teme

. bubnuoreka [{OK
42 «BaxHelmue HeMeTaIbl U UX
https://m.edsoo.ru/00ae0e18
COEIMTHEHUS
OO6m1ast XxapakTepruCcTHKa XUMHYECKHUX

43 3JIEMEHTOB — METAJUIOB. Merajuinueckas bubnuoreka [IOK
CBSI3b U METAJNIMYECKAsI KPUCTAIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3NYeCKre CBOMCTBA METAJIIIOB
XHUMHYECKHE CBOMCTBA METAJLIIOB.

44 OIEKTPOXUMHUUECKUI P HAIPSOKEHUH bubmmorexa OK

p p P https://m.edsoo.ru/00ael 156
METAJIJIOB
OO6mwme crmocoOb! MOTYIEHUST METaJLIOB.

45 CrmutaBsl. BeranciieHHst 10 ypaBHEHUSIM bu6muoreka [JOK
XUMHYECKUX PEAKIUH, €CITU OJUH U3 https://m.edsoo.ru/00ael 156
pEareHToB COJAEPKUT MPUMECH

46 IToHsATHE O KOPPO3NH METAIIIIOB bubmmorexa TIOK

pp https://m.edsoo.ru/00ae1278
but6mmorekxa [IOK

47 €JIOYHBIE METAIbI
1 https://m.edsoo.ru/00ac14b2

but6mmoreka [IOK

48 Oxcuapl U TUIPOKCHIBI HATPUS U Kallus

https://m.edsoo.ru/00ae14b2




49 Illenoyno3eMenbHBIE METAJLIbI — KAJIBIUN 1 bubmuorexa [JOK
MarHum https://m.edsoo.ru/00ael 5e8
50 Baxxuelinine coefMHEHNS KA Bubmaorexa ITOK
& https://m.edsoo.ru/00ael 5e8
51 O060011eHrEe ¥ cucTeMaTh3alus 3HaHUI
bubnunorexa LIOK
52 JKEcTKOCTh BOABI U CIOCOOBI €€ yCTpaHEHUS
A yerp https://m.edsoo.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "YKECcTKOCTh BOJBI I METOIEI €6 buGnuorexa [IOK
| https://m.edsoo.ru/00aelael
YCTpaHEHUS
bubnunoreka LIOK
54 AmoMuHAN
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubmmnoreka HOK
TUJIPOKCH]IA https://m.edsoo.ru/00aelc64
Bubnuoreka IIOK
56 Keneso s
https://m.edsoo.ru/00ae1d86
57 Oxcupl, Tuporcu bl u conn xenesa (1) u bubnnorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35¢6
58 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI
[IpakTnueckas padbora Ne 7. Pemenue
59 SKCIIEpUMEHTAJIBHBIX 3a71ad II0 TEME bubmmorexa TIOK
P . https://m.edsoo.ru/00ae3de8
«Baxxkneine MeTaIbl 1 UX COSTUHEHU
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
€aKI[Nil, eCIN OIUH U3 PEarcHTOB JaH B
60 fIS6LITKe’I/IJ'H/I coze )I(I/ITI:'I AMECH bubmmorexa TIOK
p N p ' https://m.edsoo.ru/00ael1750
Brruncnenus MaccoBOU TOJIM BEIXOZA
MPOAYKTa PEaKIU
61 O000111eHIE U CUCTEMATHU3aIUs 3HAHUH




KontponbHas padota Ne4 o reme

62 «Baxuelnime MeTaibl U UX COCIUHEHUSY !
63 BemectBa u Marepuansl B NIOBCEIHEBHOM 1 bubmmoreka [JOK
JKHA3HU Yel0BeKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEH 1 bubnmnoreka HOK
cpenbl https://m.edsoo.ru/00ae4270
65 Pons xuMHM B pelieHUN 3KOIOTUUECKUX 1 bubnnorexa [JOK
npoOiem https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O60011eHNE U 1 Bbu6mmoteka [JOK
cucTeMaTH3alis 3SHaHUH https://m.edsoo.ru/00ae0d0a
67 PezepHbiit ypok. O600meHue u 1 bubnuoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0o011eHNE U 1 bubmuoreka [OK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YUYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus, 8 knace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxkuuonepHoe obmectBo «M3natensctBo «lIpocBeiieHne»
Xumus, 9 knace/ IN'abpuensa O.C., OcrpoymoB N.I'., Cnagkos C.A.,

AKHI/IOHepHOG 06HIGCTBO «HSI{&TGJ’ILCTBO ((HpOCBeHIeHI/IC»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
MATEPHAJIBI JISA YYUTEJIA

Xumus. 8 knacc. KonTponbHbie 1 mpoBepouHbie padoTel — ["abpuensn O.C.
COopHuK 33724, YIIPA)KHEHUI U TECTOB MO0 XUMUU. 8-9 kitaccel — CBepiioBa
H.A.

3a/auu 0 XUMUU U CIOCOOBI Ux pemrenus. 8-9 kiaccol — ["adpuensn O.C.,
Pemeros I1.B., Octpoymos N.T".

Xumust. 9 knacc. Kontposnbsabie 1 mpoBepouHbie padotsl — ["adpuensa O.C.,
bepeskun I1.H. n np.

KonTposabHbIe U caMOCTOsITeNIbHBIE PA0OTHI 10 XUMUU. 9 KJ1acc: K y4eOHUKY —
IMabpuensna O.C., [1aBnosa H.C.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET
https://myschool.edu.ru/

https://resh.edu.ru/

https://www.vaklass.ru/p/himija
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