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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe (enepanpHOl pabodeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HU3YYEHHUS] XUMHH C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY)KUT OCHOBOM Juisi (OpPMHPOBAHMUSI MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIJ] B (QOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMUHU HA ONPEIEIEHHOM JTare €€
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBIONHSS (GYHKIUU OOBSICHEHHS M IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy w3ydeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHICCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHHUHA W
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yUarOITUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM UYHCJE YMEHUM OOBICHATH M OIICHUBATH SIBJICHUSA
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAHUSI LEHHOCTM XUMUYECKUX 3HAHUM MJi1 BBIPAOOTKH HKOJIOTHYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OO1iee YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



®OPMbI YYETA PABOUYEH ITPOT'PAMMbBI BOCIIUTAHUS B

PABOUYYIO ITPOI'PAMMY IMPE/IMETA «Xumusi» (ba3oBblii ypoBeHb).

Pabouass mporpamMMa BOCHHTAaHHSA pealU3yeTcss B TOM YHCIE M uepe3

UCIIOJIb30BAaHUE BOCIIUTATEIBHOTO TMOTEHIMAda YPOKOB XUMHUHU. JTa pabdoTa
OCYUIECTBJISIETCS B CIAEAYIOMUX (hopMax:

[ToOyxnenue oOydaromuxcsi codI0aTh Ha YPOKE OOLICTPUHATHIE HOPMBI
MOBEJCHUS, TMpaBWjia OOMIEHUS CO CTapmuMu  (TIeAarormdecKuMHU
paboTHUKaMHU) W CBEpPCTHUKAMHU (0OyYaromMMUCS), MPUHIMIBI Y4eOHOMH
JUCHUTUTMHBI U CAaMOOPTaHU3ALINH.

[IpuBnedyeHne BHUMAHUA OOYYaIOIMIUXCS K I[ICHHOCTHOMY  acCHeKTy
M3y4aeMbIX Ha ypOKax MpPeIMETOB, SIBICHUH, COOBITHI uepe3: oOpalieHue
BHUMAHHS Ha SIPKUX JACATEICH KyJNbTYPhI, CBSA3aHHBIX C HM3y4aeMbIMU B
JAHHBII MOMEHT TE€MaMH, Ha TOT BKJIJl, KOTOPBI OHU BHECIH B Pa3BHUTHE
HAaITIeH CTpaHbl U MUpPa, Ha JOCTOMHBIC MOAPAKAHUS TIPUMEPHI UX KU3HH, HA
MOTHBBI HIX TTOCTYITKOB.

Vcronp30BaHe BOCIUTATEIBHBIX BO3MOXKHOCTEH COJAEpKAHUS ydeOHOTO
npeaMeTa Jijist GOpMUPOBAHUS Y 00YUAIOIIUXCS POCCUMCKUX TPATUITUMOHHBIX
JyXOBHO-HPABCTBEHHBIX U COIMOKYJBTYPHBIX ILIEHHOCTEH dYepe3 Moa00p
COOTBETCTBYIOIIUX TEKCTOB JJisi YTECHHs, MPOOJEMHBIX CHUTYyallui JyIs
00CyXeHHUsI B KJ1acce.

NunnuupoBanue o0CYXICHHM, BbICKa3bIBAHUN CBOETO MHEHHS, BRIPAOOTKHU
CBOCTO JIMYHOCTHOTO OTHOIIEHUS K HM3y4aeMbIM COOBITHSAM, SIBICHHSM,
JUIAM, TIPOU3BEACHUAM XY0’KECTBEHHOM JTUTEPATYPHI U UCKYCCTBA.
BxiroueHue B ypoK HTPOBBIX MPOIEAYP, KOTOPBIE MOMOTAIOT MOAACPKATh
MOTHBAIIMIO OOYyYalOMUXCAd K TOJIYYEHUIO 3HAHUM, HAIaKUBAHUIO
MO3UTHUBHBIX  MEXJIMYHOCTHBIX  OTHOIIGHWH B  KJacce, MOMOTAIOT
YCTaHOBJICHHIO J0OpOKenaTeIbHON aTMOChephbl BO BpeMsl YpOKa.
[IpumeHnenne Ha ypoKe HHTEPAKTHUBHBIX (OpM palbOThI, CTUMYIHPYIOIIUX
MO03HABATEIbHYIO MOTHUBAIIUIO O0YJYArOIINXCSI.

[Ipumenenue TpynmoBoi pabOTBI WM pabOTBI B Tapax, KOTOpHIC
CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHIHOW pabOTHI U B3aMMO/ICHCTBUIO
C IPYTUMH 00YYaAIOIIIUMHUCS.

Bribop uw wucmosbp3oBaHME HA ypOKAaX METOJOB, METOJMK, TEXHOJIOTHHA |,
OKa3bIBAIOIINX BOCIUTATEIHPHOE BO3/IEHCTBUE HA JTMYHOCTH B COOTBETCTBHUHU
C BOCTIMTATEIIbHBIM HICAJIOM, IIEJIbIO U 33]]Ja4aMH BOCTIMTAHMSI.
NuunuupoBanne ©  TOJACPKKA  HCCIICIOBATEILCKOW  JIEITEIbHOCTH
IIIKOJIBHUKOB B ()OpME BKIIFOUCHHS B YPOK PA3JIMYHBIX HCCIICIOBATEIHCKAX
3aJlaHui, YTO JAeT BO3MOXHOCTh OOYYAIOMIMMCS TPHOOPECTH HaBBIKU
CaMOCTOSATEIILHOTO PEIICHUSI TEOPETHUESCKOW MPOOJIEMbI, TCHEPUPOBAHUS |



oopmiieHus: COOCTBEHHBIX TMIIOTE3, YBAKUTEIBHOTO OTHOIICHUS K UYKUM
uAesiM, IMyOJUYHOIO BBICTYIUIEHHS, apryMEHTUPOBAHUS M OTCTAUBAHMS
CBOEU TOYKH 3PECHUS.

YcTaHOBIIEHUE YBaXKUTENBbHBIX, JOBEPUTEIbHBIX, HEPOPMaJIbHBIX
OTHOILIEHUM MEXAY YUYUTEIEM U YUCHUKAMU, CO3JaHUE HAa YPOKax
IMOLIMOHAIBHO-KOM(OPTHOM CpPEIbI.



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHus CMECei.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsE aTOMHAs —Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYEeCKUEe U XMMHUUYECKUE SBJICHUS. XUMHUECKas peakiuus U €€ MpU3HaAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpPEHHE CBEYH, MPOKAJIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) npu HarpeBaHuu, B3auMoJIeCTBHE Kefe3a ¢ pacTBopoM cosr Menu (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  Pe3yJbTaTOB  IPOBEIECHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoia B TpUpoAe, (U3MUECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TemnoBoit 3¢(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKUEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 107151 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyonue (OCHOBHBIE, KHUCIOTHBIE, aM{(pOTEpHBIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HomeHknatypa ocHoBaHni. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3aumozeiicTBusa okcuga meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U MIETOYHO3EMEIbHbIE METAILIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoii cucrembl xumudeckux 3nmemMeHToB [[. . Menneneesa. [lepuoast
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPYyNIIaM U NIEPUOJIaM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 311€EMEHTOB. IOHHAs CBA3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS 4Yepe3 WCIOJIb30BaHUE KaK OOIMX EeCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHaliu3, CHHTE3, Kiaccudukauus, MNEePUOJAUYHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (U3MYECKUEe BEIUYHUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIAEMbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYECKasI peaKLMs

[lepnonmueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX U T€TEPOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHON  pEaKIIUHU. CocraBnenue ypaBHEHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpEACTaBICHUN 00 3JIEKTPOJIUTUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HaXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKkue cBoicTBa cepbl. CepoBOmOPO, CTpoeHHUE, (PU3MUECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJIYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEAOTBPAILICHHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUYECKHUE CBOMCTBA, oMyyeHre U npuMenenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOlcTBa (0OIME Kak TMpEJACTaBUTENS KJlacca KHUCIOT U cHenupUuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornuele Moaupukamuu ¢Gocdopa, (u3NUECKHEe M XMUMHUECKHE CBOWCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, pu3nueckue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKUCIEHUSA.  YIJIEpOJ,  aJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOIMYECKHE MpPOoOJIEMbl, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoresa riao0albHOrO TOTEIJICHUS KiIMMara, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOAOPOAOB (yroib, HNPUPOAHBIA ra3, HedTb),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHYECKHE CBOMCTBA, IOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOJb30BAHUE B
ObITY, B MPOMBIIUICHHOCTU. BaxkHelIne CTpouTeNlbHbIE MaTepHallbl: KepamMHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl H €€  COEAUHEHUSMU  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJIeHWE TpH3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX pEaKIuii Ha MOH aMMOHHS U (ochaT-uOH U M3YyUYECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCcOpOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-WOHBl W HW3YyYEHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJIEHUE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nonoxeHus B llepmomgmdeckor cucreMe XuUMUYecKux dyemeHToB [[. U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUS] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. 1. MenaeneeBa, CTpO€HHME WX aTOMOB, HAXOXKJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumudeckux sneMmeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo10)keHre B [leproindecKkoil cucteMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroMa, HaxoXxJaeHuUe B mnpupone. Duznmyeckue u
XUMHYECKHE CBOMCTRA Xkene3a. OKCHIbI, THAPOKCUIBI U conn kene3a (1) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ O00pa3llaMd METAJJIOB W CIUIABOB, WX (HU3NYECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHHUS KEJNe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAaMU HATpusl, Kajlus U Kajblugd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuanbsl B IOBCEIHEBHOW KU3HM YellOBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xuMun B perieHn# 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzanmsi MeXNpeaMETHBIX CBSI3€M MPU HM3yYEeHWH XHMHH B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK Y TOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIMPOBAHNE, HW3MEPEHHE, MOJIEb, SBICHWE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  TUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
peméTKa, CruiaBbl, (PU3MUECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, Ouocdepa, IKOCHCTEMA, MHUHEPAIbHbBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbIe, TOTLIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpHOU WH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHUI0 U TMO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHWE K NpPHUpPOJie KaK MCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYMMbBIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BATH CYIIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METObl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOUN aKTUBHOTO HUCIIOJIb30BAaHUS PAa3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJU3UpPOBaTh B IIpollecce Y4YeOHOUW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Jauanora M (WidM) JTUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSTh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJJIaraéMble B YCIOBUH 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  MOJYyYEHHI0 HOBOIO  3HAHWS, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToM, MOJIEKyIa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETIIOBOU A((EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsE KOHILIEHTpAIsi) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIca Ilepunomnueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHa ABOTrajpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuomnueckas cucTeMa XuMmudeckux siaemernToB [, H.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHUUYECKHUE BEICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIi U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAaCcCOBOW J0JIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIty oOydeHnus B 9 kiaacce npeIMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBSA3b, TEIJIOBOU AP HEeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHWYECKOW peaKkUuuu, MPEAeTIbHO OIMyCTUMas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNIATh BAJICHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelibl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKLIUI HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBITIOJHECHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlMi0, BBISBJICHHE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne KoumnuecTBo yacos
DJIeKTPOHHbBbIE
HaumeHoBaHue pa3ieioB (undposbie)
KoHTpoJibH IIpakTHYeck
U TeM IPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE
/ ble padoThI ue padboTsbl
pecypcbl
n
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumusi — BaxkHasi 00J1aCTh
bubmnoreka IIOK
€CTECTBO3HAHUS U
N 5 0 2 https://m.edsoo.ru/7f418
MIPaKTUYECKOU 37¢
JIEATENLHOCTH YEJIOBEKA o
BemecTBa 1 XuMu4deckue Bubmaorexa IIOK
15 1 https://m.edsoo.ru/7f418
peakuuu 37¢
Hroro 1o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

Boznyx. Kucnopog.

bu6mmoreka [IOK

6 0 0 https://m.edsoo.ru/7f418
IToustre 06 oxcumax
37c
bu6nuoreka [IOK
Bonopoxa.llousitue o
FOPOR 8 0 1 https://m.edsoo.ru/7f418
KHACJIOTaX U COJIAX
37c
Bopa. PactBopsl. [lonsTue bubmorexa HOK
5 1 1 https://m.edsoo.ru/7f418
00 OCHOBaHUIX
37c
OCHOBHBIE KJIaCCHI 11 1 1 but6mmoreka [IOK



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

4

HEOPraHUYeCKUX
COETUHEHUN

https://m.edsoo.ru/7f418
37c

Hroro no pazgeny

30

Pa3nen 3. [lepunoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux iementosn /1. U.

MenaeneeBa. CTpoeHue aToMOB. XUMH4YECKAas CBA3b. OKUCINTEILHO-BOCCTAHOBUTEIbHbIE PeaKIMU

[Tepuonnueckuii 3aKOH U

3 [lepuoauueckast cucrema bubnuoreka [JOK
1' XMUMHUYECKHX 3JIeMEHTOB JI. 7 https://m.edso00.ru/7f418
. Mennene-esa. Ctpoenue 37c
aToMa
XuMHYECKas CBSI3b.
bubmuorexa [JOK
3. OKHCIIUTEIBHO-
8 https://m.edsoo.ru/7f418
2 BOCCTaHOBUTEIbHBIC 37¢
peakuuun o
bu6mmoreka [IOK
Hroro no paszneny 15 https://m.edsoo.ru/7f418
37c
bu6nuoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

9 KJIACC

Ne KoumnuecTBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB (undposbie)
KoHTpoJibH IIpakTHYeck
U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
/ ble padoThI ue padoTsbl
pecypcbl
n
Pa3znen 1. BenecTBO 1 XUMHYECKHE PeaKIIUU
1 [ToBTOpenue u yrirydienue bubnmnoreka HOK
1' 3HAaHUH OCHOBHBIX Pa3/ciiOB 5 1 0 https://m.edsoo.ru/7f41a
Kypca 8 kiacca 636
bubmnoreka IIOK
1. OcHOBHBIE 32aKOHOMEPHOCTHU
. 4 0 0 https://m.edsoo.ru/7f41a
2 XUMHYECKHUX PEaKIIHii
636
1 ONEeKTPOIUTHYECKAS bubnmnorexka HOK
3' AHCCOoManusi. XMMUIECKUE 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B pacTBOpax 636
Hroro no paszneny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeIMHEHUS
5 OO01mmas xapakTepucThKa bubnuotexa [JOK
1' XUMHUYECKUX HJIEMEHTOB 4 0 1 https://m.edsoo.ru/7f41a
VIIA-rpynmnsl. ["anorenst 636
OO01mas xapakTepuCTUKA
) pakrep BuGmmorexa IJOK
: XUMHUYECKUX HJIEMEHTOB
i 6 0 0 https://m.edsoo.ru/7f41a
2 VIA-rpynmel. Cepa u eé 636
COEJIMHEHUS =
2. OO6m1ast XxapakTeprucTruKa 7 0 1 bu6muoreka [JOK

3 XUMHUYECKUX DIIEMEHTOB

https://m.edsoo.ru/7f41a



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

VA-rpynmsl. A3ot, hocdop
U MX COCIMHCHHUSI

36

OOm1ast xapaKTepUCTHKA

2 bu6nmoreka [IOK
: XHMHYECKUX AJICMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yraepon u 636
KPEMHUN U UX COCTUHEHUS —
Htoro no pazneny 25

Pa3zgen 3. MeTaJibl M X COCIUHEHU S

OO0111e cBOIiCTBA METAJLJIOB

Baxxneiinme MeTauibl U UX
COE€IUHEHUS

Hroro no pazneny

16

20

Pa3nen 4. Xumus n okpy:kawmasi cpeaa

bubnuorexa [JOK
https://m.edsoo.ru/7f41a
636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a
636

4, BeriectBa 1 MaTepuaiisl B bubmorexa LOK
3 https://m.edsoo.ru/7f41a
1 JKM3HH YE€I0BEKa
636
Hroro 1o pasneny 3
bu6nuoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
J KoumnuecTBo yacos
Jara DJIeKTPOHHbIE
I KonrTpoas IIpakruue uugposbie
Tema ypoka Bcee H3y4e
/ ro HbIE CKHe st o0pa3oBaTeib
I padoThbI padoTbI HbI€E pecypchbl
[Ipeamer xumun. Ponb xumuu B bubnmnoreka
JKA3HU 4YesoBeKa. Tena u Belecrsa. 1 0 0 IHOK
[TonsiTHEe 0 METOJIaX IO3HAHUS B https://m.edsoo.r
XUMUH. u/ff0d210c
[IpakTuueckas padora Nel "IIpasuina bubnuotexa
paboThl B 1a00paTOpUN U IPUEMBI 1 0 1 LIOK
oOpaitieHus ¢ 1abopaTOpHBIM https://m.edsoo.r
obopynoBanueM". u/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpaBuia bubnuotexa
paboThl B 1a00paTOpUN U IPUEMBI 1 0 0 LIOK
oOpartieHus ¢ 1a00paTOpHBIM https://m.edso0.r
000pyI0BaHUEMY u/ff0d23dc
bubnuoreka
Yuctele BemecTBa 1 cMecu. CriocoObl 1 0 0 IIOK
paszeieHus cMecen https://m.edsoo.r
u/ff0d26ca
[IpakTuyeckas padora Ne 2 brbmmorexa
«Paznenenue cmeceii (Ha mpumepe 1 0 0 TOK

OUYNCTKH ITOBApPEHHOU COJIN)»

https://m.edsoo.r
u/ff0d28c8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

ATOMBI 1 MOJIEKYJIBI

Bubmnoreka
LHOK
https://m.edsoo.r
u/ffod2a6¢

XHUMHUYecKre 3IeMEHTRI. 3HaKH
(CMMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB

Bubmnoreka
LHOK
https://m.edsoo.r
u/ff0d2be8

HpOCTBIC H CJIOKHBIC BCIIICCTBA

bubnuoreka
IHOK
https://m.edsoo.r
u/ffod2a6¢

ATOMHO'MOJ’IGK}’J’IHPHOC YUCHUC

bubnuoreka
IHOK
https://m.edsoo.r
u/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BEIECTB.
Xumnueckas popmyna. BaneHTHOCT
aTOMOB XMMHWYECKHUX DJIEMEHTOB

OtHOCUTENbHAA aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca

MaccoBas noist XUMHUYECKOT O
3JIEMEHTA B COEUHEHNH

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d2eae
bubnunoreka
HOK
https://m.edsoo.r
u/ff0d323c
Bubnunoreka
HOK
https://m.edsoo.r
u/ff0d350c

Konuuectso BertectBa. Moib.
Momnspaas macca

Bubmanoreka
1HOK
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https://m.edsoo0.r
u/ff0d5230

duszndyeckre ¥ XUMHUYECKHUE SIBIICHHUS.
Xumudaeckas pCaKknuui

Bubmnnoreka
LHOK
https://m.edsoo.r
u/ff0d37fa

HpI/I3HaKI/I " YCJIOBUA NPOTCKAaHUA
XUMHNYCCKUX peaKuHﬁ

3aK0H COXpaHEHUsI MaCChl BEIIECTB.
XUMHUYECKUE YPaBHECHUS

CocraBiieHre XUMUYECKUX
YpaBHEHUH peaKIui.

Brluncnenus Koau4ecTBa, MacChl
BEIL[ECTBA 10 YPABHEHUAM
XUMUYECKHUX PeaKIni

Knaccudukanus xumudeckux
peakiuii (CoeuHeHus, Pa3I0KEHNUS,
3aMelIeHus, 0OMeHa)

bubnuoreka
IHOK
https://m.edsoo.r
u/ff0d3al6

bubmnnoreka
LHOK
https://m.edsoo.r
u/ff0d3b88

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d3b88

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d5708

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-
sHIKIIoneucT. O000IIeHE U
cUCTEMaTH3allus 3HaHUH

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d40c4
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KonTtponsnas padora Nel o reme
«BermiecTBa 1 XUMHYECKUE PEAKLIUN»

Bo3ayx — cMmech razon. CoctaB
Bo3nyxa. Kucnopon — anemeHT u
npoctoe BemiecTBo. O30H

Bubmnoreka
HOK
https://m.edsoo.r
u/ff0d448e

dusznyueckue U XUMUYECKHE CBOWCTBA
KHCIIOpo/ia (peaKIuy OKUCIICHUS,
ropenue). [Torstue 06 okcumax

Crioco0bI mosTydeH s KHCI0poa B
1a00paTOPUU U TPOMBIIUICHHOCTH.
[TpumeHeHue Kuciopoaa

TennoBoii 3¢ ekt XuMudeckoi
peaKuH, MOHATHE O
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30-
Y SHJIOTEPMUYECKUX PEAKIIHIX

Tonnuso (He(Th, yroiab U METaH).
3arpsi3HEHUE BO3yXa, CIOCOOBI €T0
NPE0TBPALCHHS

[TpakTrueckas padota Ne 3 o reme
«Ilonmydenne u cooupanme
KHCJIOPO/Ia, M3yYCHHE eTO CBOMCTBY

bubmnnoreka
IHOK
https://m.edsoo.r
u/ff0d4614
bubnnoreka
LHOK
https://m.edsoo.r
u/ff0d497a

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d4790

bubmnnoreka
HOK
https://m.edsoo.r
u/ffod4c4a

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d4ae2

Bonxopon — aneMeHT u mpocToe
BemlecTBo. HaxoxneHue B npupone

bubnunoreka
IHOK
https://m.edsoo.r
u/ff0d4ddo



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4dd0

duznueckre 1 XUMUYECKHE CBOMCTBA
Bojopoa. [Ipumenenue Bogopoaa

Bubmnoreka
LHOK
https://m.edsoo.r
u/ff0d4ddo

ITousTHe 0 KUCIIOTaX U COJISX

Bubmnoreka
LHOK
https://m.edsoo.r
u/ff0d50d2

CniocoOsbI moy4eHus BOAOPOia B
nabopaTopuu

bubnuoreka
IHOK
https://m.edsoo.r
u/ff0d4ddo

[TpakTuueckas paborta Ne 4 o reme
«[lony4yenue u cobupanue BOAOPOA,
M3Y4YEHUE €r0 CBOMCTB)

bubnuoreka
IHOK
https://m.edsoo.r
u/ff0d4f42

MonsipHblii 00bEM ra30B. 3aKOH
ABorazpo

Brruucienus o0b€Ma, KOJIHYECTBA
BEII[ECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA HIIK 00BEMY

Brruncinenns o06EMOB ra3oB 1o
YPaBHEHHIO pEaKIMy Ha OCHOBE
3aK0HA OOBEMHBIX OTHOIIIEHWI Ta30B

bubnunoreka
HOK
https://m.edsoo.r
u/ff0d542¢

bubnunoreka
HOK
https://m.edsoo.r
u/ffod55a0

Bubnunoreka
HOK
https://m.edsoo.r
u/ff0d5708

duznueckre 1 XUMUYECKHE CBOICTBA
BOJBI

Bubmanoreka
1HOK
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https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.r
u/ff0d587a

Cocras ocHoBauuii. [Toustre 00
WHIUKAaTOpax

Bubmnnoreka
LHOK
https://m.edsoo.r
u/ff0d59e2

Boga kak pacTBopUTENb.
HackbliiieHHbIe 1 HEHACHIIIICHHBIC
pactBopbl. MaccoBas 10Jisl BEEecTBa
B pacTBOpE

[TpakTrueckas padora Ne 5 o Teme
«IIpuroroByieHHuE PaCTBOPOB C
OIpeIeIEHHON MaCCOBOU J10JIEH
pacTBOPEHHOTO BEIIECTBA

Konrtponsnas padora Ne2 o teme
«Kucnopoa. Bonopoxn. Boga»

bubnuoreka
LHOK
https://m.edsoo.r
u/ffod5b40

bubnuoreka
IHOK
https://m.edsoo.r
u/ffod5eba

Oxkcupsl: cocTaB, KiaccupuKaus,
HOMECHKJIATypa

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d664e

[lonydyeHne n XuMHYECKUE CBOKCTBA
KHCIIOTHBIX, OCHOBHBIX U
aM(pOTEpHBIX OKCHJIOB

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d664e

OcHoBaHus: cOCTaB, Kinaccuduxams,
HOMEHKJIaTypa

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d67ca

[Tonydyenune u XuMHYECKHE CBOMCTBA

Bubanoreka
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https://m.edsoo.ru/ff0d5b40
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OCHOBaHUMN

HOK
https://m.edsoo.r
u/ff0d67ca

Kucnotsr: cocraB, kiiaccudukanms,
HOMEHKJIaTypa

Bubmnnoreka
LHOK
https://m.edsoo.r
u/ffOdfee2

HonyquI/Ie 1 XMMHYECKHE CBOMCTBA
KHCIIOT

bubnuoreka
IHOK
https://m.edsoo.r
u/ffOdfee2

Conu (cpennue): HOMEHKIATypa,
CIOCOOBI OTYyYEHUS, XUMHUYECKHE
CBOMCTBA

[Tpaktuyeckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTraHMYECKHUX
COCTUHEHUIN)

I'eneTnueckas CBS3b MEXKIY KIacCaMHu
HEOPraHUYECKUX COCIMHEHU

O00011eHre U CUCTEMATU3 AL
3Hagui o TeMe "OCHOBHEBIE KJIACCHI
HEOPraHWYECKUX COCAVHEHUM".

Kontponbnas pabora Ne3 mo teme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHeHU"

bubmnnoreka
IHOK
https://m.edsoo.r
u/00ad9474

bubnuoreka
HOK
https://m.edsoo.r
u/00ad9b7c

bubmnnoreka
HOK
https://m.edsoo.r
u/00ad9a50
Bubnunoreka
HOK
https://m.edsoo.r
u/00ad9ch?2

Bbubnuoreka
LHOK
https://m.edsoo.r



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
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https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

[IepBble NOMBITKY KJIAaCCH(PUKAIUU
XUMUYECKUX AieMeHTOB. [lonsaTue o
IPYIIax CXOJHBIX AJIEMEHTOB

u/00ad9ela
bubnuoreka
LHOK
https://m.edsoo.r
u/00ad9ffa

Ilepronnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHYECKHX 31eMeHTOoB JI. 1.
MenneneeBa

bubnuoreka
LHOK
https://m.edsoo.r
u/00ada52¢c

[Tepuompl, TPyYIIIbI, MOATPYIIIBI

bubnuoreka
IHOK
https://m.edsoo.r
u/00ada52¢c

Crpoenue atomoB. COCTaB aTOMHBIX
anep. N3oTomsl

bubnuoreka
HOK
https://m.edsoo.r
u/00ada342

CTtpoeHue dIIeKTPOHHBIX 000I0YeK
aToMOB 31ieMeHTOoB [lepuonnyeckoii
cuctemsl J[. 1. Menaeneena

XapakTeprucTUKa XMMHUYECKOTO
AJIEMEHTA T10 €T0 MOJIOKEHUIO B
ITepunonnueckoii cucreme /1. Y.
Menneneena

3nauenue [lepuonnyeckoro 3akoHa
JUISL pa3BUTHS HAYKH U NIPAKTUKU. [1.
N. MeHnpneneeB — y4€HbIH, IEAAror U
TPaXXAaHUH

bubnnoreka
HOK
https://m.edsoo.r
u/00ada6bc

bubnunoreka
HOK
https://m.edsoo.r
u/00ada824

bubnunoreka
HOK
https://m.edsoo.r
u/00ada96e
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DIEKTPOOTPULIATEIBHOCTh AaTOMOB
XUMUYECKHUX JIEMEHTOB

Bubmnoreka
LHOK
https://m.edsoo.r
u/00adaab8

HonHas xuMudeckas CBI3b

Bubmnoreka
LHOK
https://m.edsoo.r
u/0O0adac34

KoBanenTHas IMOJIApHAaA XUMHUYCCKasd
CBA3b

bubnuoreka
IHOK
https://m.edsoo.r
u/00adaab8

KoBanenTHas HCIIOJISIPpHAaA
XUMHUYCCKas CBA3b

bubnuoreka
IHOK
https://m.edsoo.r
u/00adaab9

O00011eHNEe U CUCTEMATU3 AL
3HaHu# no teme: "CTtpoeHue aToma.
Bunper xummnueckoii cBs3u’.

Konrtpomnsnas pabora Ne4 o teme
"Ctpoenue atoma. XUMHUECKast
CBs3b".

CreneHp OKUCIEHUS

OKHUCIUTENHLHO-BOCCTAHOBUTEILHEBIE
peaxiuu

bubnunoreka
HOK
https://m.edsoo.r
u/00adaab9

Bubnunoreka
HOK
https://m.edsoo.r
u/00adae28

Bubanoreka
1HOK
https://m.edsoo0.r
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u/00adb076

bubnuoteka
OxucnauTeny 1 BOCCTAaHOBUTENN 1 HOK

https://m.edsoo.r
u/00adb076
bubmuoteka

6 CocraBieHUE OKUCIUTEIBHO- 1 IHOK

8  BOCCTaHOBUTENBHBIX PEAKIIHHA. https://m.edsoo.r
u//00adb076

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

A KosanuyecTBO 4acoB
J1IeKTPOHHbIE
Jlara P
I KonTpoJs nupposbie
Tema YpoOKa Bce HpaKanec N3y4eH
/ Hble o0pa3oBaTe/ibH
ro KHe padorpl M4
I padoThbI ble pecypchl
[Iepnonnueckuit 3aKoH. bubnmnoreka
Ilepronnueckas cucrema 1 0 0 IHOK
XUMHUYECKUX 3jieMeHToB 1. 1. https://m.edsoo.ru
Menzeneesa /00adbh59e
3aKOHOMEPHOCTH B bubnuoreka
U3MEHEHUU CBOWCTB 1 0 0 IHOK
XUMHYSCKHX 3JICMEHTOB https://m.edsoo.ru
MEPBBIX TPEX NMEPUOAOB /00adb6b6
Knaccudukanus u Bubmmorexa
HOK
HOMEHKJIAaTypa 1 0 0
HEOPraHUYECKHUX BEIIECTB https://m.eds00.Mu
p B /00adb7e2
. bubnuoreka
Buas1 XMMUYECKOM CBSA3U U
HOK
THUIIBI KPUCTANINYECKUX 1 0 0
elEToK https://m.edsoo.ru
p /00adbac6
KonTtponsHas padora Nel o
teMe «lloBTOpeHue u
yrayosieHne 3HaHU! 1 1 0

OCHOBHBIX pa3/iesioB Kypca 8
KJ1acca
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Knaccudukanust XuMudeckux

Bubaunoreka

peaKui 1o pa3InYHbIM HOK
— https://m.edsoo.ru
/00adbch0
[Tonsarue o ckopoctu bubnuorexa
XUMUYECKOU PEAKLIUH. ILHOK
[ToHsSTHE O TOMOTEHHBIX U https://m.edsoo.ru
reTeporeHHbIX PeaKIMIx /00adbe9a
IIonsTHE 0 XUMHUYECKOM
paBHOBecuu. DaKkTOpHI, bubnmnoreka
BIIUSIONINE HA CKOPOCTh HOK
XUMHYECKON peakiuu u https://m.edsoo.ru
[IOJIOKEHUE XUMUYECKOTO /00adc28c
paBHOBeECHUS
bubnmmoreka
OKHUCIUTENBHO- HOK
BOCCTAHOBUTEIIbHBIC PEAKIIUN https://m.edsoo.ru
/00adcade
Teopus dIEKTPOIUTHIECKON bubmorexa
nuccounanuu. CUibHbIE U HOK
crabble DIIEKTPOJIUTHI fttps./im.2ds00.11
/00adcd68
bubnmoreka
Honnble ypaBHEHUS peaKUnid HOK
https://m.edsoo.ru
/00add448
bubnuoreka
IIOK

HoHHbIE ypaBHEHHUSI peaKkuil.

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



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448

XHUMHYECKHE CBOMCTBA KUCIOT
1 OCHOBAaHHUI B CBETE
MpeACTaBICHUI 00
IEKTPOIUTUYCCKOM
JIACCOLIMAIIAN

XUMHYECKHE CBOMCTBA COJICH
B CBETE INpeACTaBICHUHN 00
3JICKTPOJIUTUYECKON
IHUCCOLMAIIN

bubmnoreka
HOK
https://m.edsoo.ru
/00add5d8

bubnuoreka
IHOK
https://m.edsoo.ru
/00add8b2

Ilonstue o TUApPOJIU3C coJieit

bubnuoreka
IHOK
https://m.edsoo.ru
/00add9d4

0O00011eHue u

cucTeMaTu3aIys 3HaHuH 110
TeMe "DIeKTPOIUTHYECKas
JHUCCOIMAINS. XUMUUCCKHUE

pCaKkniuu B paCTBOpax .

bubnunoreka
HOK
https://m.edsoo.ru
/00addd12

[TpakTuyeckas padora Ne 1.
«Pemenne
IKCIIEPUMEHTAIBHBIX 33729

bubnuoreka
HOK
https://m.edsoo.ru
/00addbfa

KonTponbnas padorta Ne2 no
TeMe «IEKTPOTUTHYECKAs
nucconranys. XuMU4ecKue
peaKIu B pacTBOPax»

OO01mas xapakTepuCTHKa
rajoreHoB. XuMHYECKHE
CBOIICTBa Ha MPUMEPE XJIOpa

Bubmanoreka
1HOK
https://m.edso0.ru
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XnopoBogopoa. CossiHast
KHCJIOTa, XUMUYECKHE
CBOWCTBA, MOJTyYCHHE,
NpUMEHEHHE

/00addfe2

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

[IpaxTuueckas padora Ne 2 o
teMe «lloydenue conssHoN
KUCJIOTBI, U3y4eHue e
CBOMCTB»

bubmnoreka
HOK
https://m.edsoo.ru
/00ade348

Berauciienus mo ypaBHeHUSIM
XUMUYECKHUX PEAKLUM, ECIIH
OJIMH U3 PEareHTOB JIaH B
U30BITKE

bubnuoreka
HOK
https://m.edsoo.ru
/00ade488

Brruucnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eCln
OJINH U3 PEareHTOB JaH B
U30BITKE.

bubmnoreka
HOK
https://m.edsoo.ru
/00ade488

OO1m1as xapakTepuCcTHKa
a1eMeHTOB VIA-rpynmsl

AmnnoTponHbie MOIU(DUKAIIH
cepbl. Haxoxnenue cepol 1 e€
COEJIMHEHUH B IPUPOJE.
XHUMHYECKUE CBOMCTBA CEPBI

CepoBo10po1, CTPOEHHE,
buznyeckue 1 XuMHUYECKHe
CBOMCTBA

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

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

Bbubmnunoreka
HOK
https://m.edsoo.ru
/00ade802



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802

Oxcunpl cepsl. CepHast
KUCIIOTA, (PU3NIECKUE U
XMMHYECKHE CBOMCTBA,
pUMEHEHHE

bubmnoreka
HOK
https://m.edsoo.ru
/00adea28

XUMHUYECKUE PEAKIIUH,
JIeXKaIlFe B OCHOBE
MIPOMBIIIJICHHOTO CII0c00a
MOJIyYEHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpPY’KaroIllel cpebl
COEMHEHUSIMH CEPbI

Briuucienne MaccoBOM 10U
BBIXOJ1a IIPOAYKTA peaKIun

OO61as xapakTepuCcTHKa
31eMEHTOB VA-rpynmsl. A30T,
pacrnpoCcTpaHEHUE B IPUPOJIE,
¢du3nueckre 1 XUMHUYECKHE
CBOMCTBa

AMMHUak, ero ¢puznueckKue u
XUMHYECKHE CBOMCTBA,
MOJIy4YeHHUE U IPUMEHEHHE

Bubmunoreka
IHOK
https://m.edsoo.ru
/00adec8a

bubnuoreka
HOK
https://m.edsoo.ru
/00adec8a

bubnuoreka
HOK
https://m.edsoo.ru
/00adeeab

bubnunoreka
HOK
https://m.edsoo.ru
/00adf004

[IpaxkTuueckas padora Ne 3 o
teme «Ilomydenne ammunaxa,
W3Yy4YEHUE €r0 CBOMCTB)

bubnunoreka
HOK
https://m.edsoo.ru
/00adf180

A3oTHas KuCI0Ta, €&

Bbubnuoreka
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¢du3nueckre 1 XUMHYECKHE
CBOMCTBA

LHOK
https://m.edsoo.ru
/00adf306

Hcnonp3oBanue HUTPATOB U
COJIEH aMMOHHS B Ka4E€CTBE
MHUHEPaAJIbHBIX YI00PCHUA.
XUMHUYECKOe 3arps3HEeHne
OKpY’KaroIen cpeibl
COEMHEHUSIMH a30Ta

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

dochop. Oxcun dhocdopa (V)
u GochopHas KHCIOTa,
bu3ryecKre ¥ XUMUYECKHE
CBOMCTBA, MOJyYCHHUE

bubmnunoreka
HOK
https://m.edsoo.ru
/00adf68a

Ucnonb3oBanue pocdaTtos B
Ka4eCTBE MHUHEPATBHBIX
ynoOpeHuit. 3arpsi3HeHNe
IpUPOIHOI cpenbl pocharamu

bubnnoreka
HOK
https://m.edsoo.ru
/00adfc20

VYriepon, pacipoCTpaHEHUE B
npupoze, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA

bubnuoreka
HOK
https://m.edsoo.ru
/00adfd9c

Oxkcunsl yriaepoaa, ux
(bU3HYECKUE M XUMUICCKHE
CBOMCTBA. DKOJIOTHYECKUE
poOJIEMBbI, CBSI3aHHBIE C
okcuaom yriepoaa (IV)

Bbubnunoreka
HOK
https://m.edsoo.ru
/00adfebe

VYronpHasg KUCIoTa U €€ COJIN

Bubmanoreka
LHOK
https://m.edsoo.ru
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[IpakTuueckas padora Ne 4 o
teme "llonydyenue
YIJIEKHUCIIOTO Ta3a.
KavecTBeHHast peakius Ha
KapOoHaT-HOH"

[lepBoHauanbHBIE TOHATHUS 00
OpPraHNYECKHUX BEIIECTBAX KAK
0 COEIMHEHHUX yriepoaa

/00ae006¢

Bubmnoreka
HOK
https://m.edsoo.ru
/00ae027e

bubnuoreka
LHOK
https://m.edsoo.ru
/00ae054e

Kpemunii u ero coequueHus

bubnuoreka
IHOK
https://m.edsoo.ru
/00ae080a

[IpakTuueckas padbora Ne 5.
Pemenne
AKCIEPUMEHTAIBHBIX 337a4 110
TeMme «Baxknaeme
HEMETAJIJIBI U UX COEAUHEHHS

bubmnoreka
HOK
https://m.edsoo.ru
/00ae0bf2

KonTponbHnas padora Ne3 no
TeMe «BaxkHenmmue
HEMETAJIBI K UX COCTUHEHUS

OO61as xapakTepucTHKa
XHUMUYECKHX DJIEMEHTOB —
MeTaJUIoB. MeTammyueckas
CBSI3b M METAJNINYECKAs
KPUCTAJUINYECKast pEIIETKA.
dusnyeckre CBOMCTBA
METaJIOB

Bbubnnoreka
HOK
https://m.edsoo.ru
/00ael03e
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XUMUYECKUE CBOMCTBA
METaJIJIOB.
DIIEKTPOXUMHUYECKUH P
HaANPSDKEHUN METalIOB

bubmnoreka
HOK
https://m.edsoo.ru
/00ae1156

O0611me crnocoObl MoTydeHHs
MeTaioB. CILIaBhI.
Beruunciienus mo ypaBHEHUsIM
XUMHUYECKHX PEAKIIHMH, eCIIn
OJIMH U3 PEarcHTOB COJICPIKHUT
PUMECH

[TonsaTHe 0 KOppo3un
METAJIJIOB

bubnuoreka
IHOK
https://m.edsoo.ru
/00ae1156

bubnuoreka
HOK
https://m.edsoo.ru
/00ae1278

[Ienounble METAIIBI

bubnuoreka
HOK
https://m.edsoo.ru
/00ae14bh2

OKCI/I,[[BI U THAPOKCUIBI
HATpUA U KaJiud

bubnuoreka
HOK
https://m.edsoo.ru
/00ae14bh2

[Ienouno3eMeIbHbBIE METAILIBI
— KaJIbIIUUA ¥ MarHui

bubnuoreka
HOK
https://m.edsoo.ru
/00ael15e8

Bakneime coeIMHEHN
KaJIbIUI

Bbubnunoreka
IIOK
https://m.edsoo.ru
/00ael15e8
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O06o0061EeHNE U
CHCTEMATU3ALMS 3HAHUN

KécTkocTh BOJIBI U CLTOCOOBI
€€ ycTpaHeHUs

Bubmunoreka
HOK
https://m.edsoo.ru
/00ae1886

[TpakTuueckast pabota Ne 6 o
Teme "JKECTKOCTh BOIBI U
METO/bI €€ yCTpaHEeHUs"

AJTIOMAHAN

AmM@oTtepHble cBOHCTBa
OKCHJa U THJIPOKCH/IA

Kemezo

OKcuIpl, THIPOKCUIBI U COJIHA
xenesa (II) u sxenesa (11I)

bubmnnoreka
IHOK
https://m.edsoo.ru
/00aelae8

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

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

bubmnoreka
HOK
https://m.edsoo.ru
/00aeld86

bubnuoreka
HOK
https://m.edsoo.ru
/00ae35e6

0O0001eHne n
CHUCTEMAaTU3alys 3HaHUH 110
teme "Amromunuii. XXenezo".
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[IpaxTuueckas padora Ne 7.
Pemrenne
SKCTIEPUMEHTAIBHBIX 3a7a4 110
TeMe «BakHelme MeTamibl U
X COEIUHEHUI»

Boluncnenus o ypaBHEHUAM
XUMHUUYECKHUX PEaKLMH, eClIn
OJIMH U3 PEareHTOB J1aH B
U30BITKE WU COACPIKUT
npuMecu. Beruucnenus
MacCOBOH JI0JIM BbIXOZa
IPOAYKTa peaKuu
Boruncnenus no ypaBHeHUAM
XUMHUUYECKHUX PEAKLMH, ECIIN
OJIMH U3 PEAreHTOB JIaH B
M30BITKE U COAEPIKUT
npuMecH. Berancinenns
MacCOBOM JOJIM BBIXOJIa
IIPOJIYKTa PEAKLIUH.

bubmnoreka
HOK
https://m.edsoo.ru
/00ae3de8

bubnuoreka
IHOK
https://m.edsoo.ru
/00ae1750

bubnuoreka
HOK
https://m.edsoo.ru
/00ae1750

O06o06mIeH e U
cucTeMaTu3aIys 3HaHUH 110
TeMe "BakHelme MeTaJuTbl U
UX COeINHEHHA".

KonTtponbshnas padora Ne4 o
TeMe «BakHelnine MeTamiibl 1
HUX COEOUHEHUS)

BemecrBa u maTepuansl B
OBCEIHEBHOMN XU3HU
yeJIoBeKa

bubmmoreka
IIOK
https://m.edso0.ru
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/00ae3f50

bubnnorexa

6  Xumwudeckoe 3arpsi3HEHHE 1 LIOK

7 OKpy)Xarollen cpesl https://m.edsoo.ru
/00ae4270
bubnunorexa

6  Ponb xuMuu B perieHuu 1 IHOK

8  osKojormueckux mpodiem https://m.edsoo.ru
/00ae4270
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