MyHununansHoe 6101KeTHOE 00111e00pa30BaTEIbHOE YUPEKICHHE
«Cpennsis obmeobpa3zoBatenbHas mkoia NeS4», r. bapnayina

ITpunsrTa Ha negarorudeckoM  CoOracoBaHO C H.0. 3aM. YrBepxKaA -

Cosere Nel 25.08.2023 r. mupekTopa no YBP _,;Hﬂpeism'ﬁ—” 20,10
[TapamonoBoii O.A. Tloystekuif = i
Ipuxas ot 25.08.2023 Ne270-

S 7

Paboyas nporpamma
yuebHoro npeaMera «Xumus. bazoBblil ypoBeHb»

1u1st ofydaromuxcs 8-9 kiaccoB

Cocrasnena Ha ocHoBe POOIT OO0 1 KOHCTPYKTOpa paboduX MPOrpamMm
I[TpeamerHoit muaun yueGuukoB [.E Pymsutuca, @.I'. ®enpamana. M. [Ipocsemenue.
2018 r.

Ha 2023-2024 y4eOHBIN Tof

Cocrasutens: bepiskoB Anexcell AJleKCaHIPOBHY
YUUTENIb XUMHH

bapnayn 2023



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUSI OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepalbHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1o XxuMuM Na€T MNPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE MO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaroluxcsi, ONpeAeNsieT BO3MOXHOCTH IpeaMeTa Ui
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM oO0y4YeHUs] XMMUU Ha YPOBHE 1IeJIeld U3yYeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETLHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
0o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTepPHAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIEe XMUMHUEH NPEACTaBICHUS O B3aUMOIIPEBPAICHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MYTSAX PEHICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOM  JIesITeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €MHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B POPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yYarOImMnXCs;



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

JlanHble HampaBlieHUS B OOYYEHMHM XHMHH OOECIEYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAILHBIX MOHSITHI XUMHHU, OCHOB
HEOPTraHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydueHuro. CoaepkaHue CKIAAbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKHUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W TOJYYCHUS
M3y4aEeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKaromuil MHUp,
«buosorus. 5—7 ximacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHHA OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amava y4eOHOTO mpeaMeTra COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUYECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUHM K HAay4YHbIM METOJaM I[IO3HAHUS TMpPH HM3YyYEHUH BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0Oe30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (¢GOopMHUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCaoBUi, CITOCOOCTBYIOUX MTPUOOPETEHUIO 00YyYatOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAUYCHHUE IS
Pa3IUYHBIX BUJOB IE€ATEIbHOCTH;

— (¢opmupoBaHnue o0med (YHKIMOHAIBHOM M €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOjeM B TOBCEAHEBHON J>XM3HU U
TPYAOBOU JIE€ATEIBHOCTH;

— (¢opmupoBaHHe y OOydYalOMMXCd TIyMAaHUCTUYECKUX OTHOILECHHUIH,
NOHUMAaHUSl LEHHOCTU XUMUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJOTHMYECKHU
1EeJIecO00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAXOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOy4eHus.

OO1iee YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HaYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTofax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust CMecei.

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

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewnlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYEeCKUEe U XUMHUUYECKHUE SBICHUS. XUMHUECKas pPEeakus U €€ MPU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUYECKUe ypaBHeHUs. Kiaccudukanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3loOB HEOPraHMYECKHX BEIIECTB, HAOJIIOACHHUE
¢bu3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) sSIBJICHUMN, HAOII0ICHHE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMoJIeCTBHUE kele3a ¢ pactBopoM coiu meau (1),
U3y4YeHHE CIOCOOOB pa3feICHHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelline npeacTraBuTe M HCOPraHUYECKUX BelIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopoa — aneMeHT U mpocToe
BemecTBo. Haxoxnenuwe kucimopoia B mpupoae, (U3HMUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJYYEHHs] KHUCIOpOJa B Jadopatopud H HOpoMblIIeHHOCTU. Kpyrosopot
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMHUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOJbl. Boma Kak pacTtBopuTelib. PacTBOpHI.
HacepilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Jis BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTtBOpoB B IpUpOZIE€ U B KU3HU 4elloBeKa. KpyroBopot Boabl B MPHUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanuys
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujgoB. Dusnueckue U XUMHUECKHUE
CBOWCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE ONPEIECICHHUE CONECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3liaMH OKCHUJIOB H
OMMHMCAHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMozeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOEHHOCTEH pPacTBOPEHUS BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIaMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHWE  BHUEOMAaTEpUAJIOB),



WCCJIEIOBaHNE OO0pa3I0OB HEOPTraHWYECKWX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3aumozeiicTBusa okcuga menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pEeakUWil HEUTpal3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 METajUla IPYTHM M3 PacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aTroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsitHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpMBbI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM ¥ NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. J[. WI. MeHpeneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHast (TOJisspHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHus.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpornecchbl OKMCIIEHUs K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3yueHHe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHUS ).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KaK OOIIMUX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAYyYHbIN (akT, TUMOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOpPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUECKON PEHIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TerioBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xXumMruyeckoM paBHoBecuu. DakToOpBI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW pEaKIUW U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHUCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMH4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[OHSITHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJECIISIMA KPUCTAUIMYECKHX PEHIETOK HEOPTraHUYECKHUX
BCIIECTB — METAIOB W HEMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa 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  [PUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUU
(ropeHue, peakiuu pa3ioKeHUs, COSTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapakTtepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMEeTaUIaMU, IIeJI04aMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHUE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HaXOXJCHHUE B PUPOJIE.

OO6mas xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (U3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(GUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenu(uyeckne). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl M €€ COCOIUHEHHN B MpUpoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIIECHHS. A30T, pacHpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oyyeHue U npuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clelu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aJoTpornuele Monupukauuu ¢docdopa, pu3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndecKue U XMMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHUN.

OOmas xapakrtepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, pPAacIpOCTpaHEHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBorcTtBa. Ancopouus. Kpyrosopot yriaepona B npupojae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYEHUE U MPUMEHEHHE. DKOJIOTMYECKUEe MPOOJIEMBbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOrO TMOTEIJICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUecKue U XUMHYECKHUE CBOMCTBA,
noJlyueHue U mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILECTBAX: KHUpax, OeNKax, yrieBojax — U ux
poJiMi B JKH3HM YeEJOBEKa. MaTepualbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, IMOJIyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpencTtaBieHuss o0
okcuae kpemuusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIOJb30BAaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeillne cTpouTelbHble MaTepHalbl: KepamHKa,



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

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NUECKHEe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HUX COEJUHEHUI (BO3MOXXHO UCIIOJb30BaHUE BHUIACOMATEPHAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPHUAOB (TaJOre€HUIOB), O3HAKOMIICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHHWE TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpUAIIOB), 00pa3aMu a30THBIX U POChHOPHBIX yIOOpPEHUM, MoydeHue,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U HM3YyUYEHHUE MPU3HAKOB
UX IPOTEKAHUSI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHue, coOupaHue, pacro3HaBaHUE M M3YyYCHHE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM TMPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJUIbl ¥ UX COEINHEHUS.

MeTaJuibl 1 X COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TnonoxeHus B llepmogmyeckor cucrteMe xumudeckux daemeHTtoB J[. N.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamnyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUN MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocOOBI TIONy4eHUs] MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyT'YH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoamyeckon cucreme XMMHUUYECKHX
sanemeHntoB JI. M. MenaeneeBa, CTpOCHHME UX aTOMOB, HaXOXJCHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUuasl 1



TUJIPOKCUABl HaTpus MW Kanud. lIpuMeHeHne 1EenouYHbIX METAUIOB M UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumMuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJeHUE B Npupoae. PU3nUecKue 1 XMMUYECKUE CBOMCTBA MarHus
W Kanblusa. Baxueilue coequHeHHUs KalblUs (OKCHUJ, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo103)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aTIOMHHUSA. AM(POTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aToMma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (11) u xemnesa
(IIT), nx cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
HCIIOJIB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IPOTCKAHUS
KAaYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KJIbIKS, aJIIOMUHHS, [IUHKA, JKEJe3a
(I1) u xeneza (III), mequ (1), HaGrOAEHUE M OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HATpusi, KaJlusl U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a7a4 Mo TeMe «Baxknenime
METAaJlJIbl U UX COCIMHCHUS.

XHMMUA M OKpPY:KaoUIas cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTax U OTPABJICHUAX.

XUMUYECKOE 3arpsi3HEHHE OKpYyKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOTHYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

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

Mexcnpeomemmoie ceazu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCSI 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIaCCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
IKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHU],
U30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, €AWHULBI M3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yIOOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocepa, ruapochepa, MHUHEpaNbl, TOPHbIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIUOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATBIMU B
oOIIEeCTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMU 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUN W
pacIIMpPEHUE OIBITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJBTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEpPHOUM WH(pOpMaIMeil o
[IEPEIOBBIX JTOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOU XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABJICHUS] O COLUMAIBHBIX HOpPMax M MPABWIAX MEXKINYHOCTHBIX
OTHONIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHIAX
JIeATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW y4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHUE W TOCTYNKM CBOMX TOBApUIIEH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAHHS CYIIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHUS HAOJI0aeMBbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MH(OPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHUI0 U TMO3HAaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIHEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBui OE30MAaCHOCTH TpU  OOpalleHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHOro pona,
yYBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VMHIUBUYAIbHOM TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHus C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIeHOW Ipo(eCcCUOHATBHON IEATEIBHOCTH U PAa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOM CpEIE;

6) K0JIOTrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU ILI€JIECO00Pa3HOE OTHOIIEHHWE K NPHUPOJie KaK HCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXHUYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsIX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, NI
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPENOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOAJBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METAINIPEAJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yNbTaTOB BBIJIEISIOT 3HAYMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TEOopus,
IOPUHLIUII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JAPYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



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

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINKA XUMHUYECKUX BEIIECTB M XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUYECKHE pacCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTHUBHBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHATH B TIpoOIecCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBIABIATH U XapaKTepU30BaTh CYIICCTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHue AeiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI [Jii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

NPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalJIaaTh 3a XOJI0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yybTaT, popMmyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB M (pOPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJbl W 3alpoChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JacTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (hOpMY TMpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W aHAJIM3MpoBaTh B Ipolecce Yy4yeOHOW U
UCCJIEIOBATENLCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHUSl 3a/laBaTh BOMPOCH (B XO0J€ Jauajora W (WIKM) JAUCKYCCHH) TI0
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh IPE3CHTALHUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOrO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0OBAHUIO CBOMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

yMEHUSI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JCATENBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSTh WM KOPPEKTHPOBATH
MIPEUIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUU C Yy4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe nmpeaMETHBIX peE3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOEHHBIE OOYYalOIIMMHCS Hay4yHble 3HAHMS, YMEHUS U CHOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOydenus B 8 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTAa, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCUuPUKAMs peakiuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIIIOBOU A((EKT peakiin,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasi CBs3b, MOJSPHAs U HEMOJSIpHAsh KOBAJICHTHAsI CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUJISI COCTaBJICHUS (Qopmyn
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHIL;

e ONpENeNsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHAasT M HOHHAas) B
HEOPTaHUYECKUX COEANHEHUSX;

e packpsbiBaThb cMbIci Ilepuonnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAaHEHHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TaOMUMuHYyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jaudaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnmna)y, maneie u
OONBIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepmomnueckas cucTteMa XuMmudeckux diaemernToB J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij spa, 00IIee YuCIIO dJISKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHMH
BEILIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBAa BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEeATeIbHOCTH — aHaJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsl U3y4Y€HHUs CBOICTB
BEIIECTB M XHUMHUYECKUX pEeaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPEHHEe, MOJICIHUPOBAHUE, SKCIICPUMEHT
(peaJibHBINA U MBICIICHHBIN );

ClIeOBaTh  NpaBWIaM  T[OJIb30BAaHUSA  XMUMHYECKOM  TMOCYIoll U
7abopaTopHbIM  000pYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOW MacCOBOW JIOJIEM PaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYEH U KUCIOT C MIOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondTaiend, METUIOPAHXK U JPYTHe).

K xonIty oOydeHnus B 9 kjiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKpbhIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHUOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJICHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKInsi, XUMUYECKasi CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIMTEIb,  BOCCTAHOBHUTENb, OKHUCICHHE U  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJTH4YecKas), KpUCTaIMYecKass pemérka, KOppo3us METaJlIoB,
CILJIaBbl, CKOPOCTb XHMMHYECKON pEaKIHUH, MPEACTbHO JIONMyCTUMAas
xoHuenTpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH ITHU MOHSITHUSA MPU OMIMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBjiCHUS Gopmyl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynaMm, BHI XUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKasi) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JICMOHCTPUPOBATh €r0 IMOHMMAHMWE: OINHUChIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
pa3iuyath TMOHSTHS «rjaBHas mnoiarpynmna (A-Tpynma)» W «moOouyHast
noarpynna (b-rpynma)», manple u OOJbIIHE TEPUOJIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMM  XapPaKTEPUCTHUKAMU  CTPOCHHUS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM CJIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUHN CBOMCTB 2JIEMEHTOB M UX COCIWHECHUMN B
npejesiax MaJbIX MEPUOJIOB M TJIABHBIX MOATPYIN C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3 (}EKTy, MO0 M3MEHECHHIO CTEIICHEH OKHCIICHUS
XHMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHM;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATH OTHOCHUTENBHYIO MOJIEKYISAPHYIO W MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PacUEThI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coON0JaTh  MpaBWja  MOJB30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  O0OpYNOBaHMEM, a TaKXKe IMpaBuUiia OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOIYYCHUI0O W COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAIOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMMYTEM XJIOPHUI-, OPOMU/I-,
uonu-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JIEATETbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNEe, MOJCIMPOBAHUE, IKCICPUMEHT (peaabHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 ) bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 0 bubnnoreka IIOK

' peakuuu https://m.edsoo.ru/7f41837¢c

Uroro no pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
)1 Boznyx. Kucnopon. Ilonsitue 6 0 | bubnmnorexka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢
’ Bonopoa.Ilonstue o kucnorax g 0 1 bu6nuoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

’ OCHOBaHMSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 | | bubmuotexa [JOK

' HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsi3zb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

11 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
' XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
XuMHYecKasi CBSI3b.
3.2 OKHCH;TCeﬂLHO- 8 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIC PEAKIIHH
Hroro no pazgeny 15 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 | 0 bubmmoreka [JOK
' OCHOBHBIX pa3/IeioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLINALIHS. 2 1 1 bubmmoreka [JOK
) XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
)1 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 0 | bubmuoreka [IOK
) anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 0 0 bubmmorexa LIOK
) PYIIBL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mas XxapakTepuCTUKa XUMHIECKIX
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Uroro no pazgeny 25



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

Pa3zgen 3. MeTasIbl M UX COeAUHEHU A

bub6nmoreka [IOK
A i 4
3 Obmme cpoiicTra MeTaLIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pazgeny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/m Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
| [Ipenmer xumuu. Poiap XuMUM B KU3HU 1 0 0 bu6nmoreka [IOK
yeloBeKa. Tela u BeliecTa https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 IT 1 0 0
OHSATHE O METOJIaX ITO3HAHUS B XUMUU hitps://m.cdsoo.ru/f0d22 7
ITpaktuueckas padota Ne 1 «I[IpaBuiia paboThl
3 B JIA0OpAaTOpHH U MPUEMBI OOpAaIllEHHS C 1 0 1 bubmmorexa LOK
PaTop P patt https:/m.edsoo.ru/f0d23dc
71a060paTOPHBIM 000PYTIOBAHUEM
YucTele BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 . 1 0 0
pa3zeneHus CMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYMCTKHU MOBapEeHHON 1 0 1 bubmmorexa LHOK
P p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nuoreka [IOK
6 A 1 0 0
TOMBLH MOJICHY IR https://m.edsoo.ru/ff0d2a6¢
. XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) | 0 0 bubnmnoreka [JOK
XHMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6nuoreka [IOK
8 IT 1 0 0
POCTRIC 1 CITOMHEIE BELIECTBA https://m.edsoo.ru/ff0d2a6¢
bu6nuoreka [IOK
9 A - 1 0 0
TOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2d50
10 3aK0H OCTOSHCTBA COCTaBa BEILECTB. 1 0 0 but6mmoreka [IOK



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

Xumnueckasi popmyna. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHOCHUTEIbHAA aTOMHAs Macca.

bu6nmoreka [IOK

11
OTtHocuTenbHasE MOJIEKYJIIpHasl Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBast 10JIs1 XUMHYECKOTO dJIEMEHTA B bu6nuoreka [IOK
COCJIMHCHUH https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BeniectBa. Mosb. Mossipras bubnmoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BUS NPOTEKAHUSA bubnuorexa [HOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [HOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BerunciieHus KoaM4uecTBa, MacChl BEIIECTBA bubmuorexa [JOK
110 YPAaBHEHUSIM XUMUYECKUX PEaKIUI https://m.edsoo.ru/ff0d5708
Knaccudukamnms XuMUuecKux peakiui
18 (coe I/IH(I;HI/ISI A3JI0KEHHUS 331\126 EHUs brbmmorexa [TOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0IeHNE 1 brbmmorexa [TOK
H T, Hf https://m.edsoo.ru/ff0d40c4
cHUcTeMaTU3aIs 3HaHUI
20 KonTponbnas padorta Nel o teme bubmuoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razoB. CocTaB Bo3ayxa.
21 Kncn}(;xo — BJIEMEHT U MPOCTOE BE Y:CTBO bubmorexa [TOK
poA P H ' https://m.edsoo.ru/ff0d448¢
O3oH
22 dusnyeckrue U XMMHUYECKHE CBOMCTBA bu6nuoreka [IOK


https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHCJIOPOJa (peaKuy OKUCIICHUS, TOPEHNUE).
[TonsiTHe 00 okcHIax

https://m.edsoo.ru/ff0d4614

Crioco0bl MosTy4eHus: KUCI0poa B

bu6nmoreka [IOK

23 3] .
H1abOPATOPHH 1 HPOMBIILICHHOCTH https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3pPeKT XUMUIECKON peaKInu,
24 MOHSTHE O TEPMOXHUMHUECKOM YpaBHEHUHU bubnmorexa HOK
P P : https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaAKIIHIX
TommmBo (HedTh, yroiab U METAH).
25 3ar }ISHGI-EI/ICq];OS o a, CII0COOBI zzro bubmmorexa OK
P xS, https://m.edsoo.ru/ff0ddcda
MPEAOTBPALCHUS
[IpakTuueckas padora Ne 3 o reme
26 «[Tonyuyenue u codbupanue KuciIopoaa bubmmorexa OK
yi N p poad, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTB)
7 Boxopon — 351eMeHT U IPOCTOE BELIECTBO. bubnuoreka [JOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKre 1 XMMUUYECKHue CBOMCTRA bubmorexa [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmmoreka [IOK
29 IT
OHATHE O KHCIOTax | COILIX https://m.edsoo.ru/ff0d50d2
30 CriocoObI Moy4eHus BOAOPOia B bubmuotexa [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o teme
31 «ITonyuyenune u cobupanure BOAOPOIA bubmmorexa TIOK
v . P Aopoa, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOMCTBY
N bubnuotexa [JOK
32 Mo i 00BEM Ta30B. 3aK0H ABoraapo
JUIPHEII OOBEM TA30B. SAKOH ABOTAMD https://m.edsoo.ru/ff0d542¢
33 Brruucienus o0b€Ma, KOJIMYECTBA BEIECTBA but6mmoreka [IOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

ra3a 1o €ro M3BECTHOMY KOJIMUYECTBY
BEIIECTBA UIIH 00bEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO

bu6nmoreka [IOK

34 €aKI[MH Ha OCHOBE 3aKOHA 00BbEMHEIX
peakt . https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ira30B
35 duznyeckre 1 XUMHUUECKHE CBOMCTBA BOJIBI bubmmorexa LOK
s https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsrue 00 bubmuorexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Boaa kak pactBoputens. HacbllieHHbIE U
37 HEHACHIIIIEHHBIE PacTBOPHL. MaccoBas 101 bubmmorexa HOK
o pacTBOpEL. A https:/m.edsoo.ru/f0d5b40
BEIIIECTBA B paCTBOPE
[IpakTrueckas padora Ne 5 o reme
38 «IIpuroroBiaeHNE pacCTBOPOB C ONPEACIEHHON bubmmorexa HOK
p . . p p el https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIei paCTBOPEHHOTO BEIIECTBAY
39 KonTponsHnas pabora Ne2 no teme bubmuoreka [JOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKalus, bu6nuoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
ITonydyenne u XuMHUYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne n XUMHYECKUE CBOWCTBA bubmuoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxarmus, bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2
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bu6nuoreka [IOK

45 [Tonydyenune u XuMHUUYECKHUE CBOMCTBA KUCIIOT
v https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bubnmoreka [JOK
MOJYy4YEHMS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
43 I'eneTnyeckas cBsI3b MEXy KilaccaMmu bubnmnoreka HOK
HEOPraHUYECKUX COECIUHEHUI https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o001IeHrEe U CHCTeMAaTU3alNs 3HAHUN
H B https://m.edsoo.ru/00ad9ch?
Kontponbnas paborta Ne3 mo teme
50 "OCHOBHBIE KJIACChI HECOPTAaHUIECCKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 XUMHYECKUX 3J1eMeHTOB. [loHsTHE O Tpymmax bubmorexa HOK
' Pyl https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Iepnoanueckuii 3axoH u [lepnoanueckas
52 cHCTEMAa XMMHYECKUX 31eMeHToB J[. 1 bubmorexa HOK
o https://m.edsoo.ru/00ada52c
Menneneera
53 Ilepuoapl, rpynnbl, IOATPYIIbI bubmmorexa IOK
P » TPYHIIBL, Py https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP. bubnuotexa [JOK
M3oTtonsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
. bubmuorexa [JOK
55 aneMeHToB [lepuoguueckoit cucremst /1. U.

Menneneena

https://m.edsoo.ru/00ada6bc



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

XapaKTepI/ICTI/IKa XHMHUYCCKOI'0 5JICMCHTA I10

. bubmuorexa [JOK
56 ero noJyioxeHuto B [lepronuueckoit cucreme
https://m.edsoo.ru/00ada824
J. . MenneneeBa
3nauenue [lepuoanueckoro 3akoHa st
57 pa3BuTHs Hayku U npaktuku. 1. U. bubmmoreka [IOK
MenpeneeB — y4€HbIN, MIE1ATOT U https://m.edsoo.ru/00ada96e
rpakaHuH
58 DIIEKTPOOTPULIATETLHOCTH aTOMOB bubamnoreka HOK
XUMHUYECKUX DIIECMCHTOB https://m.edsoo.ru/00adaab8
59 HMonnag xumuyeckas cBA3b bubnnorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas monsapHas XUMHUYECKas CBI3b bubnnorexa LIOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTnas HeronapHas XUMHAYECKasl CBSI3b bubmorexa LOK
p https://m.edsoo.ru/00adaab9
62 CreneHp OKUCIEHUS bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHUCINUTEFHO-BOCCTAHOBUTEIBHBIE PEAKIIUU bubmmorexa OK
peaKtt https://m.edso00.ru/00adb076
bu6mmoreka [IOK
64 OKHUCINUTENN U BOCCTAHOBUTEIH
https://m.edso00.ru/00adb076
65 Konrtponsnas padora Ne4 o treme bubnmnorexka HOK
«Ctpoenue aroma. XMMHUYECKAs CBSA3b https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011eHME U bu6muoreka [JOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00adb33c¢
67 PesepBublit ypok. O0o0mIeHNE U bubmmoreka [JOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9cb2
68 PesepBHelit ypok. O6001ICHHE U bubnmnoreka [JOK
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cUCTeEMaTHU3alus 3HaAaHUN

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68



https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Nen/m  Tema ypoka KonTpoabubie IIpakTuuyeckue
Bceero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
[Tepuonnueckuii 3akoH. [lepuoanueckas
bu6nmoreka [IOK
1 cHCTEeMa XMMHUYEeCKHUX snemMeHToB /. 1. 1 0 0
https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3BMEHEHHUH CBONCTB
2 XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX 1 0 0 bubmorexa HOK
PERIE TP https://m.eds00.ru/00adb6b6
MEepUOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 0 0 bubnmnorexka HOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMU4YeCKOM CBSI3U U TUITBI 1 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHast pabora Nel no reme
5 «IToBTOpEHuUe U yriybiaeHne 3HaHUH 1 1 0
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
6 Krnaccudukanys XuMHUECKUX peaklni 1o | 0 0 bubnmnorexka HOK
pa3IM4YHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHUYECKOMN pPEaKIUN.
7 ITonsiTE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 0 0 buomorexa [TOK
P https://m.edsoo.ru/00adbe9a
peaKIusx
[loHsATHE 0 XUMHYECKOM PaBHOBECHH.
g @dakTopbl, BIUSAIONINE HA CKOPOCTh | 0 0 bu6nuoreka [IOK

XUMHYECKON PE€aKMU U IMOJIOKCHUC
XUMHYECKOT'O paBHOBECHUA

https://m.edsoo.ru/00adc28c
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9 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC bu6nuoreka [JOK
peakuu https://m.edsoo.ru/00adcade

10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnmoreka [JOK
CunpHble U cl1a0dble AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HMonnrle ypaBHEHUS peakIun bubnmorexa IOK

P beakh hitps://m.edso0o.ru/00add448
XUMHYeCKHe CBOMCTBA KHUCIOT U OCHOBaHHI
12 B CBETE IPEICTABICHUN 00 bubnmorexa OK
peA ! https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOLHAIITT
XUMUUECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHNUI 00 DIIEKTPOITUTHYECKON bubmmorexa OK
ez P hitps://m.eds00.ru/00add8b2
IUCCOLIMAIIAN
14 ITonsaTue o ruApOIN3€E CONIEU bubmmorexa OK
AP hitps://m.eds00.ruw/00add9d4
bubmuorexa [JOK
15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
m 8 https://m.edsoo.ru/00addd12

16 ITpakTuyeckas pabora Ne 1. «Pemenune bubnmnorexka HOK
DKCIEPUMEHTANIBHBIX 3a1a4Y» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme

17 «DIIEKTPOIUTHYECKAS TUCCOLIMALNS bubmorexa LOK

p A THATI. https://m.edsoo.ru/00addec0
XHUMHUYECKHE PEAKIIUU B PACTBOPAX»

18 OO6m1ast XxapakTepUCTHUKA raJOTeHOB. bubnmnoreka [JOK
XHMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopoogopoa. CojssHas KHCIIOTa,

19 XI/IMII;JI‘-ICCKI/IS CBOMCTBA, HOJIyYECHHE bubnnorexa LIOK

’ yd ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 IIpakTuyeckas pabora Ne 2 o Teme bubmuoreka [JOK

«HOJ’IY‘{CHI/IC COJISTHOM KHCJIOTBI, U3YUCHUC

https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Brrancnenus no YpaBHCHUAM XUMHNYECCKUX

21 €aKIUi, €CJIM OJUH U3 PEArcHTOB J1aH B bubmmorexa [JOK
PeaKUu, A p A https://m.edsoo.ru/00ade488
n30bITKE

” OO6mas xapakTepucTuka 3j1eMeHToB VIA- bubnmoreka [JOK
TPYIIIBL https://m.edsoo.ru/00ade64a
AnnoTponHele MOU(PUKALIMY CEPBI.

23 HaXOKI,)HeHI/Ie CcepEl I/I(beé coez[I/IHeI:H/H?I B buGnnorexa LIOK

p . https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA Cepbl

24 CepoBonopoi, ctpocHHe, (U3HUECKUC U bubnmnoreka [HOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,

. bubmuorexa [JOK
25 ¢bu3nuecKkre U XUMHUYECKHE CBONCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKHUE PEAKIUH, JIEKALUE B OCHOBE

26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bubnmnorexka HOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaIOIlEl Cpellbl COEAUHEHNUSMHU CEPbI

7 BrrunciieHue MaccoBOM JTOJIH BEIXOJA bubmmoteka [IOK
MIPOAYKTa peaKkuu https://m.edsoo.ru/00adec8a
OO6m1as XxapakTeprucTUKa JIEMEHTOB V A-

’g rpynnsl. A30T, paclipocTpaHEHHE B bubnmnorexka HOK
npupoje, Gu3nuecKrue U XUMUYeCKue https://m.edsoo.ru/00adeeab
CBOMCTBA

29 AMMHaK, ero GU3NYeCKue 1 XUMUIECKHE bubmmorexa [JOK
CBOICTBA, OJIyYE€HHE U TPUMEHEHUE https://m.edsoo.ru/00adf004

30 [IpakTuyeckas padora Ne 3 o Teme bubmuoreka [JOK

«HOJ’IY‘{CHI/IC aMMHaKa, U3y4YCHHUC €TO

https://m.edsoo.ru/00adf180
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CBOWCTB»

A3OTHAas KUCOTa, €€ (hu3ndecKue u

bu6nmmoreka [IOK

31
XMMHYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS
1 B KaueCTBE MUHEPAIbHBIX YA0OPEHUH. bubnmoreka [JOK
XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIICH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUsIMU a30Ta
dochop. Oxcun pochopa (V) u dochopnas
33 KHCIOTa, (PU3MUYECKUE U XUMUYECKUE brbmmorexa LTOK
o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MHUHEPAIbHBIX YI0OpEeHUH. 3arpsi3HEHNE bubmorexa LOK
P . yA00P - 2arp https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnmnoreka HOK
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yraepona, ux pusnveckue u
16 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubmorexa [JOK
po0JIeMBbl, CBA3aHHBIE C OKCUIOM YIJepoa https://m.edsoo.ru/00adfebe
Iv)
37 YronbHasg KUCII0Ta U €€ COU bubmorexa [TOK
https://m.edso00.ru/00aec006¢
[TpakTruyeckas pabora Ne 4 o Teme
38 "[lonyueHune yriaekuciioro rasa bubmorexa [TOK
yi yr ) | https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakius Ha KapOOHAT-UOH
[TepBoHayanbHbBIE MTOHATHUS 00
39 OpraHUYEeCKUX BEUIECTBAX KaK O Bubmmorexa [IOK
P https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX YTiIepo/ia
40 Kpemuuii u ero coeguHeHus bubnuorexa [JOK
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[TpakTuyeckas padora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TeME

https://m.edso0.ru/00ae080a

bu6nuoreka [JOK

41 .
«BaxkHelmue HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COEIUHEHUS
KontponsHas padora Ne3 o reme
42 «Baxxkneimme HeMeTaIbl U UX bubmorexa LOK
https://m.edsoo.ru/00ac0el8
COEIUHEHUS
OO01mmas XxapakTepruCTHKa XUMUIESCKUX

43 3JIEMEHTOB — METAJIOB. MeTajuinueckas bubmuorexa [JOK
CBSI3b U METAJUINYECKAS KPUCTAILUINYECKAS https://m.edsoo.ru/00ae103e
peméTka. PuU3nUecKue CBOMCTBA METAJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUUECKUIN PSII HAIPSOKEHUI bubnnorexa LIOK

P p p https://m.edsoo.ru/00ael 156
METaJIOB
OOu11e criocoObl MOTYyYEHHS METAILIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM bubmuoreka [JOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJEPIKUT MPUMECH

46 ITonsTHE O KOPPO3UHU METAJIJIOB bubmorexa LOK

PP https://m.edsoo.ru/00ael1278
bu6nuoreka [IOK

47 €JIOUHBIE METAILIBI
I https://m.edsoo.ru/00ael14b2

48 Oxcuabsl ¥ THAPOKCHUIBI HATPHS U KaJIHs bubmorexa LOK

P p https://m.edsoo.ru/00ac14b2

49 [[lemouno3eMenbHBIE METAIIIBI — KaJIbIHA 1 bubmorexa [JOK

Marauu https://m.edsoo.ru/00aec15e8
. bubmuorexa [JOK
50 Bakueiinme coefMHEHNUA KLU

https://m.edsoo.ru/00ael 5e8
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51 O000111eHE U CUCTEMATH3aIU 3HAHUI
52 JKécTkocTh BOMIBI M CIOCOOE! €€ yCTpaHEHUs bubnmorexa HOK
yerp https://m.edsoo.ru/00ae1886
[Ipaktuyeckas pabora Ne 6 o Teme
53 "XKEcTKOCTL BOABI M METOEI €6 bubnmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6nmmoreka [IOK
54 AnroMuHun
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U bubnuoreka [JOK
TUApoOKCcUIa https://m.edsoo.ru/00aelc64
Bbubnuoreka 1IOK
56 Keneso H
https://m.edsoo.ru/00ae1d86
57 Oxcunsl, TUIPOKCH B U comu xkene3a (1) u bubnmnoreka HOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3AaIU 3HAHUI
[IpaxTnueckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3314 110 TEME bubnnorexa LIOK
p . g https://m.edsoo.ru/00ae3de&
«BakHelme MeTaibl U UX COSIUHEHUI
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIMii, eClIN OMH U3 PeareHToB JaH B
60 1:136I>ITK6 WU COJIE )KI/ITI:'I NMECH bubnnorexa LIOK
ep . p ) https://m.edsoo.ru/00ae1750
BrruncieHus MaccoBO 10JIM BBIXOA
MIPOJIYKTA PEaKIuu
61 O000111eHIE U CUCTEMATH3aIlU 3HAHUI
6 KonTponbnas padota Ne4 o teme
«Baxuelnime MeTayibl U UX COCTUHEHUS))
63 BemecTBa 1 Matepuanbl B TOBCETHEBHOM bu6nuoreka [IOK

KHU3HHU 4YCJIOBCKa

https://m.edsoo.ru/00ae3£50
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64 XUMHYECKOE 3arpsA3HEHUE OKPY>KaIOIIEH 1 bubnmoreka [JOK
cpelbl https://m.edsoo.ru/00ae4270
65 Ponp xumMuM B pelieHnN 3KOJIOTHYECKHUX 1 bubnmoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHelil ypok. O60011eH1Ee 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o01eHuE 1 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHU| https://m.edsoo.ru/00adb33c¢
68 PezepBHbiit ypok. O6001eHne u 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
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