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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpPaMMBbl OCHOBHOTO 00IIIETr0 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuu Na€T MOPECTaBICHUE O IENAX, OOIIel CTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUH, ONPEAENSIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYaroluxcsi, ONpeaeNseT BO3MOXHOCTH IpeaMeTa i
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O0O0YyYarolmerocs I0 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HSBOJIOIUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUarOIIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeaMeTra, KOTOpPbIM  SABISETCS — MeJaroruuyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

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

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MenneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (paKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XUMHYECKOM COCTABIIAIONIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYX alomuid MUpPH,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amava y4eOHOro TpeaMeTra COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKHUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHYECKHUX PEaKIuii, B (OpMUPOBAHMHM U PA3BUTHUU MO3HABATENIbHBIX YMEHHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIoBHi, CIOCOOCTBYIOIIMX MPUOOPETEHNIO 00YYarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHMA OOBSACHATP M OILICHUBATH SIBJICHUA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
MOHMMAaHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA JUIsi BBIPAOOTKH HKOJIOTHUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs OOINEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOT'O 00111ero 00pa3oBanus, coctaBisieT 136 dacoB: B 8 kimacce — 68 vacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

COAEPXAHUME OBYUYEHUA

8 KVIACC
IlepBoHaYya/ibHbIE XUMHYECKHE OHATHSA



[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€IOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemiectBa. du3nueckue CBOWMCTBA BEMIECTB. ArpEraTHOE COCTOSHUE
BemiecTB. [loHsiTHe O MeTojax Mo3HaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

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

Xumudeckas ¢Gopmysia. BajaeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOCHUTENbHAss aTOMHas —Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COECIMHEHUMU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX €OWHUI] BemecTBa. Pacuérer mo dopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKHUE SIBICHUS. XUMHUECKas pPeakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEeAKIUi (COeTUHEHNs, Pa3I0KEHUs, 3aMELICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(¢u3MYEeCKUX CBOMCTB O0O0pa3sOB HEOPraHWUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUICHUE M KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYHU, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHU, HAOMI0IeHUE U
ONKMCAHKWE TMPU3HAKOB MPOTEKAHUS XWMHUYECKHX peakiuil (pas3ioKeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4EHUE CIOCOOOB pa3JesieHus CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BHITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadus, mpoBeeHne OYUCTKH TTOBApPEHHON
COJIM, HaONIOJAEHWE W  ONHUCAHUWE  pe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/JaHHE MOJIEIEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Bo3nyxa. Kuciopon — 3ieMEHT U MpocToe
BelecTBo. Haxoknenuwe kucimopopa B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenne kucinopoaa. CrnocoObl
MOJIYYeHHUS] KUCIopoJa B J1abopaTopuu W TPOMBIIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupojae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpoaa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3]IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — anemeHT M mpoctoe BemecTtBo. HaxoxaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpupoZie M B XKU3HU 4esnoBeKa. KpyroBopot BOAbI B IpUpoE.
3arps3HeHre NpUpOaHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccudpukanuss oOCHOBaHMH: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinot. Homenkinarypa kucinor. Gusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psam axktuBHocTm metammoB H. H. beketona.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEECIICHUE COAEP)KaHUs KHUCIOPOAa B BO3AYyX€, MOIYyYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpallleHusi TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMHMCAaHWE WX CBOMCTB, MOJy4YE€HHE, COOMpaHUE, paAClIO3HABaHUE U U3YUYCHUE
CBOMCTB BOJOponaa (ropeHue), B3aumMozcicTBre Bogopoaa ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
pa3IUYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aWUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpPUAIIOB),
UCCJIEIOBAaHUE O0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/ICHNE U3MEHEHUsI OKPACKU UHJIMKATOPOB B PAacTBOpaxX KUCIOT U IIEIOYEH,



uzydyeHue B3aumozeiictBus okcupa menu (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCIIOT C METajllaMH, PEaKkUWid HEUTpaTu3alH, IOJIyYeHHUE HEpPaCTBOPUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «BaxHenmmue Kiaacchl HEOPraHWYECKHX
COEIMHEHUI.

Ilepuoguyecknii 3axkoH u Ilepmoamyeckasi cucreMa XHMHYECKHX
aemMenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[lepBble MOMNBITKH KiIacCU(PUKAIMM XUMUYECKUX d3JeMeHTOB. [loHsTHE O
IpyNNax CXOJIHBIX 3JEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAUIbI,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCHIBI
Y THUJIPOKCHU/IBI.

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (OpMbl
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u Tpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTomnsl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTEepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJnyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoguyeckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
rpaKJaHuH.

Xnmuueckass cBsi3b. KoBasieHTHas (moJisipHass M HEMOJSpHAs) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIHUTENIBHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMU.
[Iponiecchbl OKMcIIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumeHm:

u3ydyeHrue oOpa3loB BEIIECTB METAIJIOB W HEMETAJUIOB, B3aUMOJAEHCTBHE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiiy pas3ioKeHHsl, COSTUHEHUS).

Mesicnpeomemmuoie ceéazu

Peanuzanuss MeXNpeAMETHBIX CBS3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHWE KakK OOIIMX eCTECTBEHHO-HAYYHBIX



MOHSTUN, TaK U TMOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIA (aKT, TUMOTE3a, TEOPHUS,
3aKOH, AaHaJlu3, CHHTE3, KIacCUPUKAIMs, NEPUOJUYHOCTb, HAOIIOICHHE,
AKCIIEPUMEHT, MOACTUPOBAHHE, H3MEPEHHE, MOJIEIIb, SIBIICHUE.

®duszuka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIH]I,
U30TOIIbI, PaJMOAKTUBHOCTh, MOJIEKYJIa, SJCKTPUUECKUN 3apsjl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3NYECKHE BEIWYHMHBI, €IUHUIIBI
U3MEpEeHusi, KOCMOC, TIaHeThl, 383161, CoHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
MI0JIE3HbIE UCKOIIaeMbI€, TOTLTUBO, BOIHBIC PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKLMs

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX IIEPUOJOB, KaJUsl, KaIbLUUSI W UX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX AaTOMOB.

Ctpoenue BemiecTBa: BHIBI XMMHYECKOM CBS3U. THIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukaims 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XMMHUUYECKHE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUIN, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TeIioBoMYy 3(deKkTy, 1o
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECCKUE
YpaBHEHHS.

[TonsiTue 0 CcKOpOCTH XUMHUYECKOW peakuuu. [loHsiTHE 00 0OOpaTUMBIX U
HEOOpPAaTUMBIX XUMHUYECKUX peakiusix. [IoHSITHE 0 TOMOTE€HHBIX M TeTEePOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIUSIIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUMU M TOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHOU peaKuuu. CocraBiienue YpPaBHEHUU



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
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 COKpAllI€HHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
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 HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE DJICKTPOMPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHUE Tas3a, oO0pa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBa, MOJydeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MYECKHE W XHMHYECKHE CBOMCTBA (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. Haxoxnenue ceppl u €€ COCOTUHEHHM B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. A30T, pacIpOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yn0oOpeHnil. XuMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyyenue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ajncop6uusa. KpyroBopot yriaepoaa B npupoje. Okcuasl yriepoaa, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIE TOHATHS 00 OPraHUYECKUX BEUIECTBAX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, 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 Ba)KHBIX BEILIECTBAX: XKHUpax, OeJKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpencTaBieHHs 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



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

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHI (BO3MOXXHO HCIIOJIb30BAHUE BHUIAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOchOPHBIX yAOOpEHUH, MOIyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKAHUSI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEMIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclo3HaBaHUE U H3yUYCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxkHelnme HeMeTaJUIbl U UX COEIUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAl
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUupoae. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MAarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHEe CBOMCTBA aTFOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conn kenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KaJIbLMs, aIFIOMUHUS, [IUHKA, >KEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIICPUMEHTAJIbHBIX 3a71a4d Mo TeMe « Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTax U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpPaTIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



I[Inanupyemble pe3y/bTaThl 0CBOCHHS IPOrPaMMBbI [0 XMMHMH HA YPOBHE
OCHOBHOTI0 00111ero 00pa3oBaHus

Jluunocmmuowie pe3yibmambl

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS MPOTpaMMbl OCHOBHOTO OOUIEro
oOpa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCHUTATEILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBWJIaMW W HOPMaMH IIOBEJICHUS M CIOCOOCTBYIOT MpoIleccaM
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIINK 00YUYaIOIIUXCS.

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAMA W
pacIIMpEHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOILLIECHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHWS 3HAYEHUS XMMHUYECKOM HAyKH B KHA3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rPaKAaHCKOT0 BOCITUTAHMS:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUI B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM EATENbHOCTH TpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMIOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOW NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHWUM IO
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA 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 MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3iIudHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIICHHWE K MpPHUPOJEe KaK HCTOYHUKY
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 MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

MertanpeameTHbie pe3yJibTaThl

B cocraBe wMeTanpeAMETHBIX pPE3yJbTATOB BBIJICIAIOT 3HAYUMBIC IS
dbopMuUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, SIKCIEPUMEHT U JIPYroe.), KOTOpbhie
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHHE O IEIOCTHOMN



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
JIEATEIILHOCTH.

Ilo3nasamenvnsle ynusepcaivhble yuedoHvle Oeicmaeus

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MIPU3HAKK, yCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXIAeHUs (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 TIPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
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 HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM IPEACTaBIEHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh PA3IUYHbIE METOAbl M 3aMpOChl 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 KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipolecce Y4eOHOU u
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KommyHnuxkamuenwvie ynusepcaivHble yueoOHnvie Oelicmeus:

yMEHUSl 3a/laBaTh BOMPOCH (B Xo0J€ jauaiora W (WIM) JUCKYCCHUH) TIO
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] XMMHUUYECKOTO IKCIIEpUMEHTa (1a00paTOpHOro 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 MpPoOJieM Ha OCHOBE yuéTa OOUIMX WHTEPECOB M COTrJIacOBaHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

Pezynamuenvie ynuesepcaivnole yueoHnvle 0elcmeust.

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

IIpeamMeTHBbIe pe3yabTaThl
B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJEp)KaHUs, YCTaHOBJIEHHOTO JaHHOW (QeaepanbHONM paboueil mporpamMmon,



BBIICIISIFOT: OCBOCHHBIC OOYYAIONMIMMHUCS HAy4YHBIC 3HAHUS, YMEHUS U CIIOCOOBI
NEUCTBUN, CcHenupUIecKue [ TPEeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIlUsIX.

K xonIy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHI: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi J10J1sl XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUS, PEAKIMU 3aMEIICHUsA, PEaKIuu
00OM€Ha, 3K30- U SHJOTEPMHUUYECKHUE PEAKIIMH, TEIIOBOU 3((EKT peakiuu,
AIpO aTOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHas CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccoBas JOJs BEIECTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJHMKY JJIS COCTaBJeHHUS (HOpMYyJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BEHIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbici [lepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh IMIOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYecKux diemeHToB J[. U
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHUYCCKHUE 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
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 (dopmyle
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM 000pYy/IOBaHHEM, a TakXKe TMpaBWiaM OOpalleHusl C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pAacTBOPOB C ONPEAECIEHHON MAaCcCOBOM JI0JIEM PAaCTBOPEHHOIO BENIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonity oOydenus B 9 kiacce npeIMEeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

pPAaCKpBIBaTh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHI: XUMHWYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJ0>KHOE BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIus, XUMUYECKasl CBS3b, TEIJIOBOU ADHEeKT
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HE3JICKTPOJIUTHI, JJICKTPOJUTUYECKAs UCCOIMALINS, pPEaKIMd HOHHOTO



oOMeHa, Karaau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCIIUTENb,  BOCCTAHOBHUTEIIb, OKHMCJICHHEC W  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(pOTepHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTaJTM4YecKas), KpUCTAJIMYecKass peneTka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakluu, MpeAeabHO AOMyCTUMAas
xoHuenTpauus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUUYECKUX TIOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYII
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
OMpeeIEHHOMY KJIacCy COCIMHEHUM 1o (opMynaM, BHUI XUMHUYECKOMN
CBSI3U (KOBaJ€HTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHUMAaHHWE: OIKCHhIBATh W XapaKTepu3oBaTh
Tabnuuynyo (popmy Ileprogudyeckoid CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
pa3Myarth IMOHATHS «rjaBHas moarpynmna (A-Tpymnma)» H «moOodYHas
noarpynna (b-rpynma)», manele u OOJBIIHE IEPUOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTePUCTUKAMH  CTPOCHHMSI aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpeieieHne WX 10 DJJIGKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 2JIEMEHTOB M UX COCIUHCHUMN B
npezenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XMMHUYECKUE peakiuu (10 YMCIAy M COCTaBy YYAaCTBYIOIIMX B pEakKIuu
BEIIECTB, MO TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEHUPUUECKUE XHUMHYECKUE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJITBEPXKIAas OIKMCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;



COCTaBJISITh YPABHEHMSI JJIEKTPOJUTUYECKOW AMCCOLMUAIIMM  KHCIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMI HOHHOIO
oOMeHa, YypaBHEHHS pEakiui, MOATBEPKAAOIINX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIUn
MOCPEACTBOM COCTaBICHUS 3JIEKTPOHHOTO OajaHca STUX peaKlui;
POrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUA,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHMX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJISAPHYIO U  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEIMHEHMSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKON PEAKIIHH;

coOnofaTh  MpaBWia  IOJIB30BAHMA ~ XUMHYECKOW  MOCyAOH U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXke TNpaBuiia oOpalieHust ¢
BEIICCTBAMH B COOTBETCTBUM C MHCTPYKIMSIMH IO BBITIOJHEHHUIO
7a00paTOPHBIX XHUMHUYECKHUX OIBITOB TIO0 TOJNYyYEHHUI0O U COOMpPaHHUIO
ra3o00pa3HbIX BELIECTB (aAMMHAKa U YTIIEKUCIIOTO ras3a);

OPOBOAUTh  pEaKUUH, MOATBEPKAAIOIINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMUI-,
uoaua-, kapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTUOHBl AMMOHHUS U MOHBI M3YYEHHBIX METAJUIOB, NPUCYTCTBYIOIIME B
BOJIHBIX PacTBOpax HEOPraHMUYECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIE ONEpPAlM MBICIUTEIBHON NEATEeIbHOCTH — aHAJIN3
W CHHTE3, CpaBHEHUE, OO0OOIEHHE, CHUCTEMATU3aIMI0, BBISIBJICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — /I WM3YYCHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIHUil, €CTeCTBEHHO-HAyYHble METOJbl IO3HAHUS —
HaOJII0/IeHUEe, U3MEpPEHHEe, MOJEITUPOBAHUE, SKCHEPUMEHT (peajbHbId U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3iesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

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

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

HToro mo pazaeny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

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

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 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. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoauyecTBo 4acoB 1
ara
Ne Tema ypoka B Kourposbubie IlpakTuyeckue .o .o JJieKTpoHHbIe HH(POBbIE
cero padoThI paboThI y o0pa3oBaTejibHbIE PeCypPChl
Pa3nen 1 Xumuueckue 3j1eMEeHThI H BellleCTBA € MO3MIMI ATOMHO-MOJIEKYJISIPHOTO yueHusi — 124

1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 03.09 bu6nuoreka [IOK
yenoBeka. Tena u BeriecTsa ' https://m.edsoo.ru/ff0d210c

bubnnoreka IIOK

2 [TousTHe 0 MeTOIAaX MO3HAHUS B XUMUHU 1 05.09 https://m.edsoo.ru/ff0d227e
IIpakTnyeckas padora Ne 1 i(HpaBI/IJ'Ia Bu6muorexa LJOK

3 paboTel B 1aboparopuu u npuéMel oopamenns 1 1 10.09 https://m.edsoo.ru/ff0d23dc
¢ J1abopaTOpHBIM 000PYAOBAHUEM» — '

4 Yucteie BemecTBa U cMecu. CIocoObl 1 1209 bu6nuoreka [IOK
paszencHus cMecei ' https://m.edsoo.ru/ff0d26ca
HpaKTquCKaﬂ padora Ne 2 <<Pa321€J'I€HI/Iv€ Bubnmorexa [JOK

5 cMmecei (Ha mpuMepe OYMCTKHU MOBApEHHON 1 1 17.09 https://m.edsoo.ru/ff0d28c8
COJIN)» — '

bu6nuoreka [IOK
XUMHYECKUE dTIEMEHTHI. 3HAKHU (CUMBOJIBI) https://m.edsoo.ru/ff0d2a6e

6 XHMHH;}:KE;Hz;erTeH;O:' Popwbi 1 19.09 https://m.edsoo.ru/ff0d2be8
CYHIECTBO oMo https://m.edsoo.ru/ff0d2a6¢c

7 ATOMHO-MOJIEKYJIIPHOE YUEHUE. 1 24.09 bu6muoreka [JOK
M. B. JIoMOHOCOB — yU&HBIH-IHIIUKIIOTIETUCT ' https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

bu6nuoreka [IOK

8 Xumuaeckas popmyna. BaneHTHOCTE aTOMOB 1 26.09 https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX DJIEMEHTOB

9 OtHocUTeNbHAs aTOMHAs Macca. 1 01.10 bubmorexa [JOK
OTHOCHUTEbHAS MOJICKYJISIPHAsI Macca ' https://m.edsoo0.ru/ff0d323c

10 MaccoBas 10JI1 XUMAYECKOTO DJIEMEHTA B 1 03.10 but6mmorekxa [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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

COCAMHECHNU

https://m.edsoo.ru/ff0d350c

KomnuectBo BemecrBa. Mosb. MossipHast

bu6nmoreka [IOK

11 macca . 08.10 https://m.edsoo.ru/ff0d5230
12 KonTpouabnas pabora Nel o reme 1 10.10
«IlepBoHauaIbHbIE XUMHUUYECKHE TTOHITUS)
Pa3znen 2 Xumunueckue peakuuu — 7 4acoB
Ddu3znyeckre U XUMAYECKUE SIBICHMS. bubnnoreka IIOK
13 Xumudeckas peakius. [Ipu3Haku v yCIOBHS 1 15.10 https://m.edsoo.ru/ff0d37fa
NPOTEKAHHS XUMHUUECKUX PEaKIUi https://m.edsoo.ru/ff0d3al16
14 3aKOH COXpaHEHUs1 MacChl BELIECTB. 1 1710 bubnmnoreka HOK
XUMHUYECKUE YPaBHCHUS ' https://m.edsoo.ru/ff0d3b88
15 BrrunciieHus KoaudecTBa, MacChl BEIIECTBA 1O 1 2210 bubnnoreka IIOK
YPaBHEHUSIM XUMHUUECKHX pEaKInit ' https://m.edsoo.ru/ff0d5708
16 (coommerng, passoxemun, savenens ) 210 ~ BuOmiorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa).
17 B no repuoxmmecont 1 0511 BuOmorera IOK
https://m.edsoo.ru/ff0d4790
YpaBHEHUSIM
18 Pemenue 3a1ay Mo XMMHYECKUM yPaBHEHUSIM. 1 0711 bubnmnoreka [JOK
O0001IeHrEe U CUCTEMATH3aLHs 3HAHUI ' https://m.edsoo.ru/ff0d40c4
19 Kontpoabsnast padora Ne2 o Teme 1 1 1211 bubmuoreka [JOK
«BelecTBa 1 XUMHUYECKUE PEAKITUI ' https://m.edsoo.ru/ff0d4290
Paspnean 3. [IpocTele u c10xkHbIEe BenlecTBa — 24 yaca
20 Eﬁiﬁi’;w O revtent 1 ﬁ;i—ﬁi: nomeonmo, | 1 1 14.11 bubmorexa [IOK
' ' https://m.edsoo.ru/ff0d448e
O30H
DuU3NYECKUEe U XUMUYECKUE CBOMCTBA
21 KHCII0po/ia (peakLiuy OKUCIIEHUS, TOPEHHUE). 1 19.11 bubmorexa [IOK

[NousaTHe 00 okcuIax

https://m.edsoo.ru/ff0d4614



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/ff0d4790
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

CriocoOb!I morydeH s KHCIopoa B
1a00paTOPUU U MTPOMBILIUICHHOCTH.

bu6nmoreka [IOK

22 Ipuvenenme kicnopoa, Tormiso, Oxpana 21.11 https://m.edsoo.ru/ff0d497a
' ' https://m.edsoo.ru/ff0d4c4a
BO3/1yXa
IIpakTuyeckas padora Ne 3 o tem
23 «l}l)onyquilce u C(E)6I/?I;)aHI/IJ:KiICJIOOpZ,HZ 26.11 bubmorexa LIOK
o ’ https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €TI0 CBOUCTBY»
24 Bonopon — 351eMeHT U IPOCTOE BELIECTBO. 28.11 bubmmoreka [IOK
Haxosxaenue B mpupoje ' https://m.edsoo.ru/ff0d4dd0
o5 du3nyecKue U XUMUYECKHE CBOMCTBA 03.12 bubmuorexa [JOK
Bojtopoa. [IpuMeHeHue Bogopoia ' https://m.edsoo.ru/ff0d4dd0
Crioco0sbI MoTy4eHHs BOAOPOIa B
A1abopaTopu, bubnuorexa [HOK
26 IIpakTuyeckas padora Ne 4 o Teme 05.12 https://m.eds00.ru/ff0d4ddo
«[Tonyyenue u cobupanue BOAOPOIA, U3yUCHHE
€ro CBOMCTBY»
MossipHblii 00bEM ra30B. 3aKOH ABOTaapo
97 Brraucnenus 00pEMa, KOJIMUeCTBa BEIIECTBA 10.12 bubmmorexa [IOK
rasa o ero U3BeCTHOMY KOJINYECTBY BElIECTBA ' https://m.edsoo.ru/ff0d542e
WK 00bEMY
Beruncnenus o0bEMOB ra3oB 1 BHCHU
28 peaKuCI/IJII/IeHa oglfo;e ;)axof; 06:éZ/III){11xe N 12.12 bubmorexa LIOK
N https://m.edsoo.ru/ff0d5708
OTHOIIICHU! Ta30B
. bubnuotexa [JOK
29 ®u3nuecKue 1 XUMHUECKHE CBOMCTBA BObBI 17.12 https://m.eds00.ru/ff0d587a
30 Coenunenus Boabl. 'mapokcunsl. . [lonsarue 1912 bubnmoreka [JOK
00 MHIMKATOpaxX ' https://m.edso0.ru/ff0d59e2
3L enacomienmie pactops. Maccosan zom 215 ~ buOmorexa LIOK
’ ' https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
32 IIpakTyeckas padora Ne 5 o teme 26.12 bubmuoreka [JOK

«ITpuroroBieHue pacTBOPOB C ONMPEACIEHHON

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d497a
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

MacCOBOM J0JIel PACTBOPEHHOIO BEIICCTBAY» https://m.edsoo.ru/ff0d6342
33 OKcuapl: COCTaB, KiIaccuUKaIus, 1 1401 bu6nmoreka [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
34 [TonydyeHne u XxuMHu4YeCcKue CBOWCTBA 1 16.01 bubmmoreka [IOK
KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHJIOB ' https://m.edsoo.ru/ff0d664e
35 OcHoBaHUs: COCTaB, KJIacCCU(PUKAIIHS, 1 21.01 bu6nmoreka [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
36 [TonyueHne n XuMu4eCKre CBOMCTBA 1 23.01 bubnnorexka HOK
OCHOBAHHUIA ' https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kiaccudurarus bubmiorexa LJOK
37 HOMeHKHéTypa ’ ’ 1 28.01 https://m.edsoo.ru/ffOdfee2
https://m.edsoo.ru/ff0d50d2
38 [Tonyuyenue u XxuMHuyeCKue CBOMCTBA KUCIIOT 1 30.01 Egggﬁ;?;%é‘gﬂﬁlﬁo dfee?
Counu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubmmorexa LIOK
39 ‘ o 1 04.02 https://m.edso00.ru/00ad9474
MOJTyYEHUS, XHMAYECKUE CBOWCTBA https://m.edsoo.ru/ff0d50d2
IIpakTyeckas padora Ne 6. Pemenue
40 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 1 1 06.02 bubmuotexa [JOK
«OCHOBHBIE KJIaCChI HEOPTaHUIECKUX ' https://m.edso00.ru/00ad9b7c
COCTUHEHUIN)
a1 ['enernueckas cBsA3b MEXKIY KilacCaMH 1 11.02 bubnmnorexka HOK
HEOPraHMYECKUX COCTUHCHUH ' https://m.edsoo.ru/00ad9a50
42 O060011IeHNE U CUCTEMATHU3AaLMs 3HAHUH 1 13.02 Eggg?/(;:e;iiﬂﬁlo()a 49ch?
[
13 "Oonosmmte xnacen neopraicetin 11 1807  Dubmorera LIOK
o https://m.edsoo.ru/00ad9%ela
COETMHEHUI
Pa3nea 4. XuMnueckne 3JIeMEHThI M BellIeCTBA B CBeTe JJIeKTPOHHON TeOpUH
4 ammacckx sneertron, Homsmue o ppymax | 1 200 ~ Bubmorera IOK
' https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
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[lepuoanueckuii 3akon u [lepronuueckas

bu6nmoreka [IOK
45 cucTeMa XMMUYecKux aiementoB /1. U. 25.0227.02 https://m.eds00.ru/00ada52c
Menpgeneena
bu6nmoreka [IOK
46 Tepuonel, rpymnl, moxrpymme! 04.03 https://m.edsoo.ru/00ada52c
47 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. 06.03 bubnmoreka [JOK
N3oTonbl ' https://m.edso00.ru/00ada342
18 snenros epnotaecsolt cuerews 1. 1 1103 ~ bubmorera LIOK
T ' https://m.edsoo.ru/00adaébc
MenneneeBa
49 VYpBkHEHHE B IPUMEHEHUNH 3HAaHUU 13.03
[Tepuoguyeckast cucreMa B CBETE TEOPUU
50 crpoenust atroMa. CoBpeMEHHasi TPaKTOBKa 18.03
[Iepnoanueckoro 3akoHa
XapakTeprucTUKa XMMHYECKOTO dJIEMEHTA Bubsorexa LIOK
51 Mertanna 1o ero IoJIOKEHHIO B 20.03 ]
. https://m.edsoo.ru/00ada824
[Tepnoanueckoii cucreme /. 1. Menneneesa
XapakTeprucTUKa XUMHYECKOTO dJIEMEHTa Bubmiorexa [IOK
52 HemeTama 1o ero mosjaoKeHHio B 01.04 ]
o https://m.edsoo.ru/00ada824
[Tepnoanueckoii cucreme /. 1. Menneneesa
53 3:3211;{1::1?: Igepl/lflolf I;qZCKI;(I)/IFI?HS?EOII/{Ia IJ\I;:H eyneeB 03.04 bubmorexa LHOK
PasBIFHUL HayK P SE A ' https://m.edsoo.ru/00adad6e
— YYEHBIH, Iearor U rpaxJIaHuH
54 DJIEKTPOOTPHUIIATETLHOCTh ATOMOB XMMUYECKUX 08.04 bubnuotexa [JOK
HJIEMEHTOB ' https://m.edsoo.ru/00adaab8
butbmmoreka [IOK
55 WNonnas xumudeckas CBs3b 10.04 https://m.eds00.ru/00adac34
bu6nuoreka [IOK
56 KoBanenTHast nosnsipHasi XUMAYECKasi CBA3b 15.04 https://m.eds00.ru/00adaab8
but6mmoreka [IOK
S7 KoBasileHTHas1 HEMOAsApHAs XMMUYECKas CBA3b 17.04 hitps://m.edsoo.ru/00adaab9
58 Kpucrannuyeckoe cocrosinue BemecTs. TUIIbI 22.04



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

KPUCTAINIMYCCKUX PCIICTOK

59 Ypok-ynpaxkHenue. KoHTposs 3HaHMMA 24.04
bu6nuoreka [IOK
60 Crenens okncneis . 29.04 https://m.edsoo.ru/00adae28
bu6nuoreka [IOK
61 OKUCIUTENIN U BOCCTAHOBUTEIIN 1 06.05 https://m.eds00.ru/00adb076
bu6nmoreka [IOK
62 OKHCTUTENEHO-BOCCTAHOBUTEIILHBIC PEAKITHH 1 08.05 https://m.eds00.ru/00adb076
63 OKHCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAKIHH 1 13.05 https://m.edsoo.ru/00adb076
64 YPpoK —ynpaxHEeHHE 0 COCTABICHUIO 15.03 bubnmnoreka HOK
ypaBueHuit OBP ' https://m.edso00.ru/00adb076
G5 Xnaccune onemeno n memecron n epere 1 2005  bumorexa IOK
. ' https://m.edsoo.ru/00adb486
3JIeKTPOHHOH Teopumn
66 Peseprublii ypok. O6o0IIeHNE U 1 22 05 bubnnorexka HOK
CHCTEMAaTU3aLNs 3HAHUHI ' https://m.edsoo.ru/00adbh33c
67 PesepBHblit ypok. O0001IeHNE U 1 2705 bubmuoreka [JOK
CHUCTEMATH3AIM 3HAHMIMA ' https://m.edso0.ru/00ad9ch2
68 PesepsHblit ypok. O60011eHNE 1 1 29 05 bubnmnorexka HOK
CHCTEMAaTU3aLNs 3HAHUHI ' https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME
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9 KJIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTPOHHBbIE HU(PPOBLIE
n/n Tewa ypoka Bcero Kontposbneie  IpakTuieckue U3YYeHUs oﬁpasoll;)aTeanLIe (ggcypcm
padoThI padoTshI
L cnereva o smevemron L1 1 0209 ~ bubmoreraIOK
T https://m.edsoo.ru/00adb59e
Menneneesa
2 xomacer oneverros mepmnk i 1 0509 ~ buOmorera LIOK
https://m.edso0.ru/00adb6b6
NIEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 09.09 bu6nunoreka [IOK
HEOPraHUYeCKUX BEIECTB ' https://m.edsoo.ru/00adb7e2
4 Bunnl XUMHY€ECKOU CBSA3U U THIIEI 1 12.09 bubnnoreka IIOK
KPUCTAUINYECKHUX PEIIETOK ' https://m.edsoo.ru/00adbac6
KonTtpoabnas pa6ora Nel o reme
5 «IToBTOpEHUe U yriybaeHne 3HaHUH 1 1 16.09
OCHOBHBIX Pa3/ieNIoB Kypca 8 Kjacca»
6 Teopust 3EKTPOIUTUUECKOM THCCOLMALINN. 1 19.09 bubnmnorexka HOK
CuutbHbIe U cra0ble 2JIEKTPOIUTHI ' https://m.edso00.ru/00adcd68
7 HonHble ypaBHEHUS peakui 1 23.09 ﬁgg;?;ﬁ;é;i&?ﬁlo()a dd448
XHWMHYECKHE CBOMCTBA KUCIOT U OCHOBAHUH B
8 CBeTe IpezCTaBiIeHnui 00 aiekTponuTuyeckon 1 26.09 bubmorexa [IOK
' https://m.edsoo.ru/00add5d8
JICCOLIUAIIUI
9 fﬁ;ﬁfﬁﬁﬁfﬁiﬁ o SmexTPOMIIECKO 1 30.09 bubmorexa [IOK
' https://m.edsoo.ru/00add8b2
JICCOLIUAIIUI
10 OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUH 1 03.10 bu6mmoreka [JOK
B cBete TO/] ' https://m.edsoo.ru/00adcade
11  Tlonsrtue o ruapoM3e coyen 1 07.10 bubnnorexa LIOK

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
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https://m.edsoo.ru/00add9d4

bu6nmoreka [IOK

12 | O0o0LIEeHnEe U cucTeEMAaTHU3alnI 3SHAHUA 10.10 https://m.eds00.ru/00addd12
13 IIpakTnyeckas padora Ne 1. «Pemenue 14.10 bubmmoreka [IOK
HKCICPUMEHTAIBHBIX 33124 ' https://m.edsoo.ru/00addbfa
14 Knaccudukanms XuMruaecKux peakiyi mo 1710 bu6nmoreka [IOK
pa3IMYHBIM MPU3HAKAM ' https://m.edsoo.ru/00adbcb0
1y | Domem o eopors oarwcrch e o Do LK
p ' https://m.edsoo.ru/00adbe9a
peaKnusax
[ToHsTHE 0 XUMUYECKOM PaBHOBECHH.
@DakTOpHI, BIUSIONME HA CKOPOCTh bubnmnoreka HOK
16 . 24.10 .
XMMHUYECKON PEaKIIMU U TIOJI0KEHHE https://m.edso0.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
KonTtpoabnas pa6ora Ne2 o reme
17  «DnekTponuTHYECKas AUCCOIHAITUS 07.11 bubmmorexa LTOK
‘ ' https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIMH B PACTBOPAX)»
18 OO6m1ast XxapaKTepUCTHUKA rajJOTeHOB. 1111 bubmuotexa [JOK
XMMHYecKue CBOWCTBA Ha MPUMeEpE XJiopa ' https://m.edsoo.ru/00addfe2
19 xummrecennt caoliorm, rosyaonne 1417 | Bubmorexa LIOK
’ ya ’ ' https://m.edsoo.ru/00ade104
MIpUMEHEHNE
20 }}I'II):;;L‘}I:IS/IC: ::HEI??ETI?I/IJ:EOZT:IO ;:yrfeHHe el 18.11 bubmorexa LIOK
. ’ ' https://m.edsoo.ru/00ade348
CBOMCTB»
| e s e e jy BmosnOK
peadt, a p a ' https://m.edsoo.ru/00ade488
M30BITKE
29 OO6mras xapakTeprucTuka 3J1eMeHTOB VIA- 2511 bubnuotexa [JOK
TPYIIIIBI ' https://m.edsoo.ru/00ade64a
AnnoTpornHbeie MOAU(DUKAIINH CEPHI.
23 | HaxoxjaeHue cepbl M €€ COeTMHEHUH B 28.11 Bubmorexa IIOK

npupoje. XuMHUYECKHE CBOUCTBA CEPhI

https://m.edsoo.ru/00ade64a
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24 CepoBoaopoj, cTpoeHue, hu3ndecKue u 02.12 bubmuorexa [JOK
XMMHYECKHE CBOICTBA ' https://m.edso00.ru/00ade802

o5 Oxcunet cepbl. CepHast KHCIOTa, (PU3HUECKUE 05.12 bubnmoreka [JOK
1 XUMHUYECKHE CBONCTBA, IPUMEHECHHE ' https://m.edsoo.ru/00adea28
XUMHUECKUE PEAKIIHH, JICKAIIIE B OCHOBE

g | MPOMBIILICHHOro croco0a MoJry4yeHus CepHOM 09.12 bubmmoreka [IOK
KHCJIOTBHL. XMMHUYECKOE 3arpsi3HCHHE ' https://m.edsoo.ru/00adec8a
OKpY>Karollel Cpe/ibl COEAUHEHUSIMU CEPbI

27 Brruncienne MaccoBOM J0JIM BBEIX0/1a 1212 bubnnoreka IIOK
MPOJIyKTa PEaKIuu ' https://m.edsoo.ru/00adec8a

O11ast xapakTepucTUKa 31eMeHTOB VA-
28 rOpylllilnm. AIZ%OT ];)acnpOCTpaHeHne B IIPHPOJIC 16.12 bubmmorexa LTOK
’ . ’ https://m.edsoo.ru/00adeea6
(busnvecKre 1 XUMHUYECKHE CBOMCTBA

29 AMMUaK, ero GU3HYECKUE U XUMUICCKHEC 19.12 bubmnoreka IIOK
CBOMCTBA, MMOJYYCHUE U PHMEHCHUE ' https://m.edsoo.ru/00adf004
IIpakTuyeckas padora Ne 3 o reme

30 «l'll)onyquHe aMMpI/IaKa M3yYEHHE ero 23.12 bubmorexa LHOK

. ’ https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTa, €€ (hru3ndeckue u 26.12 bubnuoreka [IOK
XUMHAYECKHE CBOWCTBA ' https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH aMMOHHS B

3p  KauecTBE MHHEpaNbHBIX y1oOpeHui. 13.01 bubmuoreka [JOK
XUMHYECKOE 3arpsi3HEHUE OKPYKAOIIeH https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUSIMU a30Ta
dochop. Oxcun docdopa (V) u pochopnas Butmiorexa [[OK

33 KHCIoTa, buznyeckue 1 XuMH4ECKHe 16.01 https://m.eds00.ru/00adf68a
CBOICTBa, MOJIy4YeHHE
Hcnons3oBanue GhocdaToB B KauecTBE

34  MMHepaJIbHBIX ynq())Gp(ZHI/H?L 3arpsi3HeHue 20.01 bubmmorexa LIOK

N https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpefbl hochaTamu
35 VYrnepoa, pacnpocTpaHEHHE B IPUPOJIE, 23.01 bu6muoreka [JOK

¢du3nveckre 1 XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcuppl yriaepona, ux pusndeckue u

XHUMUYECKHE CBOMCTBA. DKOJIOTUUCCKUE bu6nuoreka [IOK
36 27.01 )
POOJIEMBI, CBSI3aHHBIE C OKCHIOM YIIIepoaa https://m.edsoo.ru/00adfebe
(V)
N bubmuorexa [JOK
37 | YronpHas KUCIIOTA U €€ CONH 30.01 https://m.eds00.ru/00ae006¢
38 }:{'}):HKTIZ;EZKMJ[IEI?IE;HT:FJO“;:3: OKTaetl;i:CCTBeHHaﬂ 03.02 bubmorexa LOK
¥ T . ' https://m.eds00.ru/00ae027e
peakiysi Ha KapOOHAT-HOH
[lepBoHaUYaIbHBIC TIOHATHUS 00 OPraHUYECKUX bubimoreka [IOK
39 06.02 )
BEIIIECTBAX KaK O COCJMHCHUSX yriepoaa https://m.edsoo.ru/00ae054e
. bu6mmoreka [IOK
40 | KpeMHHii 1 €ro CoeaMHEHUS 10.02 https://m.eds00.ru/00ae080a
4 enepenma s n0 teve 1307 | Bubmiorora LIOK
put g ' https://m.edso00.ru/00ae0bf2
«BaxkHeine HeMeTauTbl U UX COSTMHEHHS

42 KonTtpoabHnas pa6ora Ne3 o reme 17.02 bubnmnorexka HOK
«BaxxHeinme HeMeTaUIbl U UX COSIUHEHUS ' https://m.edso0.ru/00ae0el18
OO11ast XapaKTEPUCTHKA XUMHYESCKIX
3JIEMEHTOB — METAJUIOB. MeTtajuinueckas bubmuotexa [JOK

43 20.02 )

CBSI3b M METAIUTMYECKAs! KPUCTAILTHYECKAsT https://m.edso00.ru/00ae103e
pemrérka. GU3NYECKUE CBOWCTBA METAIIJIOB

44, | Dnexrporomaettarh g nampRCT 2402 ~  Dubmorexa HOK

P P Harp ' https://m.eds00.ru/00ae1156
METAJIJIOB
OO6mwme crmocoOb! MOTYyISHUST METaJLIOB.

45 CrnnaBel. Beruncnenus no ypaBHEHUAM 27 02 bubmmoreka [JOK
XMMHUYECKHX PEaKIni, €CIT OIUH U3 ' https://m.edso00.ru/00ae1156
PEareHTOB COACPIKUT MPUMECH

but6mmoreka [IOK
46  TloHsTHE O KOPPO3UH METAIIOB 03.03 https://m.eds00.ru/00ae1278
47 | Ilemo4HbIE METAJIBI 06.03 bubmuorexa [{OK
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https://m.edso0.ru/00ae14h2

48 | Okcuapl ¥ THAPOKCUIBI HATPHUS U KU 10.03 ]F?tl/tlggl;l/(r)rfe;jasg)OrIJIOan 14b2
49 [I{enoyHO3eMENbHBIC METAIIIIBI — KAIBIUN U 13.03 bubmuorexa [JOK
MarHui ' https://m.edsoo.ru/00ael15e8
50 | Baxwueiinme coeqUHEHNUSA KA 17.03 ﬁftlggl;l/(;rfegjz(]i)orﬁ/OanlSeS
51 | O06o001enne 1 cucTeMaTU3ars 3HaHUI 20.03
N N bubmuorexa [JOK
52 | XécTtkocTh BOJBI U CIOCOOBI €€ yCTpaHEHHS 03.04 https://m.eds00.ru/00ac 1886
53 [IpakTuueckas padbora Ne 6 o Teme 07.04 bubnmnorexka HOK
"XécTkocTh BOJIBI U METOIBI €€ ycTpaHeHus" ' https://m.edsoo.ru/00aelae8
. bubnuorexa [JOK
54 | Amonmumuit 10.04 https://m.edso0.ru/00aelc64
55 | AMdoTepHbIe CBOHCTBA OKCHIA U THUIPOKCHUIA 14.04 E{tlgg_?/ﬁe;%i%ﬁoo%lw 4
bu6nuoreka [IOK
56 | Xeneso 17.04 https://m.edso0.ru/00ae1d86
57 Oxcupl, TUIPOKCH B U comu xxene3a (1) u 21.04 bubnmnorexka HOK
xenesa (1) ' https://m.edsoo.ru/00ae35e6
58 | O06001IEeHne M cucTeEMaTH3aIMs 3HAHUI 24.04
IIpakTuyeckasi padora Ne 7. Pemenue Buborexa [IOK
59 | BKCIepUMEHTATbHBIX 337a4 M0 TeMe 28.04 https://m.eds00.ru/00ae3de8
«BasxkHenmme MeTaIbl 1 UX COSTMHEHMSI» — :
BrrurcieHus mo ypaBHEHUSIM XHMHYECKHAX
peaxiui, eciu OJJUH U3 PEareHTOB JIaH B Butmiorexa [[OK
60 | W30BITKE WU COJEPIKUT IPUMECH. 05.05 https://m.eds00.ru/00ae1750
BrruncieHus MaccoBOil TOIM BBIXOIA E— '
MIPOIYKTA PEaKIuu
61 | O06o0O0OlIeHHE M cUCTEMATHA3AIMS 3HAHUI 08.05
62 KonTpoabHas padora Ne4 1o teme 15.05

«Baxxuelinine MeTaIbl U UX COCIUHECHUSY
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https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemiecTBa 1 maTepuaibl B TOBCEIHEBHOM 1 19.05 bu6nmoreka [IOK

JKU3HU YeJI0BEKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHNUE OKPYKAOUIEH 1 22 05 bubnmoreka [JOK

cpebl https://m.edsoo.ru/00ae4270
65 Posib XxvMHM B pelIEHUH SKOJIOTHYECKUX 1 bubmuorexa [JOK

npoOiem https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O6o01eHue u 1 bubmmoreka [IOK

CHCTEMATHU3ALINS 3HAHUI https://m.edsoo0.ru/00ae0d0a
67 PesepBHrlil ypok. O600111eHNE U 1 bu6nunoreka [IOK

CUCTEMATH3AIMS 3HAHWMA https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O600111eHNE U 1 bu6nunoreka [IOK

CUCTEMATH3AIMS 3HAHWMA https://m.edso0.ru/00ad9cb?2
OBIHIEE KOJITNYECTBO YACOB 11O 68

ITPOI'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

Y4eOHo-MeTOAMYECKOE 00ecnedyeHrne 00pPa30BaTe/LHOIO Mpoiecca
o0si3aTe/IbHbIe y4eOHbIEe MATEPUAJIbI 0 XUMHUM JIJIsl YUeHHKa 8-9 kiacchl

1.

2.

Xumus, 9 knace/ ['abpuensu O.C., OctpoymoB WN.I'., Ciiankos C.A. AKuoHepHOE
obmectBo «M3marenscTBo «IIpocBemnienne»

Xumusi: 8-i Kkiacc: 0a30BbIl YPOBEHb: YUCOHHK; 5-¢ U3aHue, nepepadboTanHoe, 8
kiacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnanko C.A. AKiimoHepHOE OOIIIECTBO
«M3parenscTBO «lIpocBemenune»

MeToanuyecKue MaTepHuaJbl 1JIsl YIUTEIA

1.

2.

Xumus: 8 xinacc: 6a30BbIid ypoBeHb. Pabouas terpans/ O.C. I'abpuensn, NI
Octpoymos, C.A. CnagkoB.- Mocksa: [Ipocsemenue, 2023 T.

-Xumust: 9 xknacc: 6a30BbIid ypoBeHb. Pabouas terpans/ O.C. 'abpuensa, N.T.
Octpoymos, C.A. Cnagkos.- Mocksa: [Ipoceemenne, 2023 r.

Xumusi: 8 kinacc: 0a30BbIld YpOBEHb. TeTpaab AJis 1a00paTOPHBIX OMBITOB U
npaktuaeckux pador/ O.C. 'abpuensin, 1.B. Akcénosa, 1.I'. OctpoymoB.- Mockaa:
[Ipoceemienue, 2021 r.

Xumusi: 9 kinacc: 6a30BbI ypOBEHb. TeTpap AJis 1a00PATOPHBIX OIBITOB U
npaktudeckux padot/ O.C. I'abpuensn, U.B. Akcénosa, .I'. OctpoymoB.- Mocksa:
[Ipocsemenue, 2023 1.

Xumust: 8 kimacc: 6a30BbIid ypoBeHb. [IpoBepounbie u KOHTpoJbHBIE paboThl/O.C.
I'abpuensn, I'.I'. JIeicoBa.- Mocksa: IIpocBemenue, 2023 r.

Xumust: 9 kiacc: 6a30BbIit ypoBeHb. [IpoBepounsie u koHTpoIbHBIE paboTsl/ O.C.
I'abpuensn, I'.I'. JIeicoBa.- Mocksa: IIpocBemenue, 2023 r.

Ypoku xumun B 8 knacce. Metoauueckoe nocooue/ M.B. Akcénona, C.A. Ciiagkos,
N.r. Octpoymos, O.C. I'abpuensn.- Mocksa: IIpocsemienne, 2022 r.

Lngposbie o6pa3oBaTeIbHBbIE PECYPCHI M PeCYPChl CETH HHTEPHET

Xumus 8 kiace

https://media.prosv.ru/content/item/reader/7896/ -anekrponnslit yueOHuK "Xumus.8
kiacc”

https://content.edsoo.ru/lab/ - UutepakTuBHbBIC BUPTYyalbHbIC Ta00OPATOPHBIC U
MpaKTH4eCKHe paboThl

https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter_subject=5 -Xumus
(3aHMMAaTENbHBIC OIBITHI, YJIEKTPOHHBIE IJIAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako 3Hanuii. [llkona".
Xumus, 8 kiace

https://www.yaklass.ru- SIKinacc — oOpa3oBarenbHbIi HHTEPHET-PECYPC

Xumus 9 kaacc

https://media.prosv.ru/content/item/reader/7897/-anexTponubiii yueOHuK "Xumus 9
Kiacc"

https://content.edsoo.ru/lab/ - utepakTuBHBIC BUPTYyalbHbIC TAOOPATOPHBIE U
NPaKTUYEeCKHE PabOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -Xumus
(3aHI/IMaTCJIBHBIe OIIBITBI, SJICKTPOHHBIC IIJIAKATBI U T CCTLI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6ako 3uanwmii. [1Ikoma".
Xumus, 8 Kiacc

https://www.yaklass.ru- IKiacc — oOpa3oBaTesbHbIi HHTEPHET-PECYPC



