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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHuUsl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aéT TpeACTaBICHUE O IENAX, OOIIel cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOrpaMMbl IO XUMHUH, OMNpENETseT KOJUYECTBEHHBIE H
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHHW K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYAIOMIEroCsi MO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPrUrd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX PEHICHHUS TiI00aIbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhI IHYHOCTH, €€ 00IIeH M (YHKIIMOHAIIBHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPOPECCUOHAIBHON JIESITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
COepKaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SIBISETCS — IEaroru4ecKu
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHH W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TOHSTHI
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUN 0 XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI TOHATUM O XUMUYECKOU
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [/[. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABIEHUS] O XUMUYECKOM COCTABIISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (OPMUPOBAHMHU CHUCTEMBl XUMHUYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B ((OPMHUPOBAHUM U PA3BUTUH TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy u3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSl BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYeHHMs Ha CHCTEMaTU4YeCKOe MPHUOOIICHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HOUN NEATENLHOCTH, MO3HAHMUS WU CAMOIO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATb U OLEHHUBATh SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XMMHYECKMX 3HAHWM i1 BBIPAOOTKH 3KOJIOTHYECKHU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHMsI OOIIEUEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena w BemecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPETraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCTH aTOMOB XMMHYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BemlecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEIICHHsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPacTHUPaHHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peakluuil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHWUIAIUSA, XpoMaTorpadusi, MpoBeeHNE OUYUCTKH TTOBAPEHHOMN
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3znyxa. Kuciopon — 3JaeMEHT U MPOCTOE
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupojae. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanusi. Knaccudukanuss ocHoBaHMM: MENOYM U  HEPACTBOPUMBIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHoctn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCIOPOJIa B BO3AYyXE, MOJYUECHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
ONMMCAHWE WX CBOWCTB, MOJY4YCHHE, COOMpPAHHWE, PACMO3HABAHHE W W3YYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU WHJIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METaljla JAPYTMM U3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KiIacCU(PUKAIMM XUMHUUYECKUX 3jeMeHTOB. [loHsiTHE O
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUYECKUX 3J1eMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI AJIEMEHTA.

Ctpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DinekTpoHsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHMSl pajluyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METaJUIMYECKUX U HEMETAJIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
IPaKJIaHHH.

Xumnueckass cBsizb. KoBasieHTHast (MOJIApHAsT YW HEMNOJIAPHAs) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETaNIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzanusa MexXnpeaMeTHBIX CBSA3CH MPU U3YYEHHM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (aKT, TUIOTE3a, TEOpHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUYECKUI 3apsjl, BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAE€Mbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kaiaus, KaIblUsi U HX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHUYECKOHN CBS3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX PeaKkIuii 0 pa3IudHbIM MIPU3HAKAM (10 YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyeckoil peakuuu. llonstue o0 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENBHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCONUALIMN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YypaBHEHMs peakiuil. CBOMCTBAa KHCIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, IMpOLECCAa AMCCOLMAIMU KHUCJIOT, IIEJIOYEd U COJIeH
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pas3ioKEHHs, COCTUHEHUS), paclo3HaBaHHE HEOPraHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapaKTepHble cTerneHu okucieHus. CtpoeHne u (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHM3M 4YeJIOBeKa. BakHeumue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOIa U CepPhbl. AJUTOTPONTHBIE MOAU(DUKAIINHI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENS Kjacca KHCIOT W crenududeckne). XUMHUUYECKHE pPEaKIuy,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPY’KaloIIel cpeabl COENMHEHUAMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢uznueckre U XuMu4yeckue cBoiictBa. KpyroBopot azora B npupoje. AMMUak, ero
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHCJIOTa, €€ ToJydeHue, PU3NYECKHe M XUMUUYECKHUe
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, MOYBBl U BOAoEMOB). dDocdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢uznueckre W XUMUYECKHE CBOWMCTBa, JCHCTBUE HA JKHUBBIE OPTraHHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TVIMIEPHUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeloBeKka. MarepuaibHOE€ €IWHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) n kpemHueBoit kucinore. CHUIMKAThI, UX UCIOJIb30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHUe 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOWCTB COJSHOW KHUCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslamMud XJOPUAOB (TaJOrE€HUTIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIJIOTHI, MPOBEJICHUE KaueCTBEHHOM peakinu Ha Cyab(dar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coOupaHne, paclio3HaBaHWE MW M3YYCHUE CBOWCTB aMMHUaka, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHUE KAYeCTBEHHBIX PeaklMii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HampspkeHu MetaninoB. Ousnyeckue U XMMUYECKHUe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTabl: mojioxkeHue B [lepuogmyeckon cucreMe XMMHUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MAarHMd W KalbLMKW: TOJIOKCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BHUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (I1), HabGarOMEHME U OMMCAHHE MPOIIECCOB OKPAIIMBAHMUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkarllel cpenbl (ImpeaenbHas AOMyCTUMAast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIMpeIMETHBIX CBS3eH NpPU HM3YyUYCHWH XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHHTE3, KIACCH(PUKAIUSA, MEePUOIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTHBHOCTH, MOJICKYJa, JJCKTPUYCCKUN 3apsji, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
HOJIC3HBIC HCKOTIaeMbIE, TOTLINBO, BOJTHBIC pecypchl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMHUU B E€JIMHCTBE y4eOHOU U
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHMs, CAMOPA3BUTHS M COLUATU3AMH 00yYaOIUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIEeIOBATENbCKOM, TBOPUYECKOW W  JpPYrUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIECCe OITOM Y4YEOHOU JEeATEIBHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAYKU U COCTABJISIOLINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAIIPABICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbLHOM pPabOThl C y4E€OHBIMHU TEKCTaMH, CIPaABOYHOU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH W YPOBHS OOY4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENIPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHS aIKOTOJISI, HAPKOTHKOB, KYPEHHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAYy W pE3ysibTaTaM TPYAOBOW JEATEILHOCTH, B TOM 4YHCIIC Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIeHON MpodecCHOHANBHON ACSTENIBHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIEeCTBOBAHUS, TOHUMAHHUE 1IEHHOCTH 3[J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJIy9aeMble NMPU U3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTax WM TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIMPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKT€pU30BaTh CYIICCTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABICHHBIE BOINPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJ0M IpoIliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, AHAIM3UPOBATh U HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3IMYHbIE METOJBI W 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCHOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIM3UPOBATh B Mpolecce yduyeOHOU H
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B XoJe Auanora W (WiM) JUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENBbHOCTA B YCTHBIX W THCBMEHHBIX TEKCTaxX; JeiaTh MPE3eHTAIUI0
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH  NpPU  PELIEHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPcaJlbHblIe Y4eOHbIE 1eiiCTBUSA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTAaBISITH WJIH KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, PEJIaraéMble B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIMMUCA HAy4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHnny o6yuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0A30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHAS. ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XUMHYECKasi peakius, KiaccuPukamus peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIsI COCTaBJICHUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHUYECKOW CBsi3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAaHEHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)y, Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 00Ilee YUCIIO 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMUMHUYECKHE CBOMCTBA BEIICCTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBHUSIX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEpPAlMM MBICIUTEIIBHONW JESTEIbHOCTA — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOEHHE, M3MEpPEHUE, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BemIeCTB (BOJAOpPOAA U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHEL).

K xoniy oOyuenus B 9 Kkjacce mpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTrop, XHMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaNINYeCcKasi), KpHUCTaJUIMYecKass pemeéTka, KOppo3us METalIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJI30BaTh XUMHUUYECKYI0 CHUMBOJUKY JUISI COCTaBJICHHS (PopMyn
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OnpeNeEHHOMY KJacCy COeIUMHEHUH 1o ¢GopMmyrnaM, BHJ XUMHUYECKOM
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynmna)», Maneie W OOJbIIME TEPHOIbI, COOTHOCHTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 3JIEMEHTOB M MX COCIUHECHUH B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PdeKTy, M0 M3MEHEHHUIO CTEIICHEW OKMCIICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIUM;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJCKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbIM OOOpYAOBaHWEM, a TakKe TMpaBwiIa oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpAIlMi MBICIUTEIbHON JesSTENbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNEe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 0 0 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsl. [TonsaTue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 9 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKIII/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIMALIMS. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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

Pa3gen 3. Meraiibl 1 UX COeTUHEHU A

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Kounue 3
JIEKTPOHHbIE
Ne CTBO Mara P
Tema ypoka OcHoBHbBIE BUBI 1eSITEJILHOCTH undposbie
n/n 4acoB U3y4YeHus
o0yyarommxcst o0pa3oBaTe/bHbIE
Bcero
pecypcsl
[Ipeamer xumun. Poisie xumun PackpsIBaTh cMBICT M3y4aeMbIX NOHATHNA. PackpbeiBaTh
. bubnuorexa [JOK
1 B )KHM3HH YelloBeKa. Tena u 1 POJTb XMMHUU B TIPHPOJIE U KU3HH YenoBeka, e€ csa3b ¢ | 05.09.2023
https://m.edsoo.ru/ff0d210c
BeIlleCTBA JIPYTrUMU HayKaMH.
5 [TOHSTHE O METOIAX Paznuuare yucThie BelecTBa U CMECH; OJTHOPOIHBIC U 05.09.2023 Bu6muorexa LIOK
1 5.09.
MMO3HAHUS B XUMHUHU HEOTHOPOAHBIC CMECH. https://m.edsoo.ru/ff0d227e
TpakTideckas paGota Ne 1 Paznuuare Gpusznueckre 1 XuMUYECKHUE SIBJICHUS.
«[IpaBua paGoTH B CrnenoBatb aNropuTMaM HCTIOJTH30BaHUS
N - bubmuorexa [JOK
3 Ha60paT0pI/IH ¥ IPUEMBI 1 OKCIICPUMCHTAJIBHBIX MCTOO0B Ha6J'II'OI[eHI/I$I n 12.09.2023 H
IKCIIEPUMEHTA https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTOpHBIM :
0BOPYIOBAHHEM Habmronate u onuchiBaTh OOBEKTH MPU MPOBEACHUH
JEMOHCTpalMii ¥ JIabOpaTOpHBIX  OMBITOB IO
YycTele BemecTBa U CMECH. p pv p bu6mmoreka [IOK
4 . 1 U3ydeHuro (PU3MYECKUX CBOWMCTB BemiecTB, crocodos | 12.09.2023
CriocoOnl pasneneHus cMmecei . https://m.edsoo.ru/ff0d26ca
paszeneHus CMecel BEIIEeCTB.
[IpoBoauTH XUMUYECKUN 9KCIIEPUMEHT npu
pasneneHun  cMmecedl  (Ha  mpUMepe  OYUCTKHU
MOBApPEHHOI COMM) B X0/ MpaKkTudeckoil paboTsl Ne 2.
CnenoBaTh MpaBWiIaM  TOJIb30BaHUS XUMUYECKOU
paxruyeckas pabora Ne 2 MOCY/ION U J1abopaTOPHBIM 000PYAOBAHUEM, a TaKKe
5 «Paznenenue cmeceii (Ha 1 npaBujaM oOpaIeHus] ¢ XUMUYECKUMH BEIIECTBAMHU B 19.09.2023 bubnmnoreka IIOK

MIPUMEPE OUYUCTKH
MTOBapPEHHOM COJIH )»

COOTBETCTBUU C MHCTPYKUUEH IIPU BBINOJHEHUU
npakTu4yeckoi padboTsr Ne 1.

BoicTpanBarh pa3BEpHYThIE NHCbMEHHBIE U YCTHBIE
OTBETHl C OMOpOW Ha MH(pOpMAIMIO U3 ydyeOHUKa U
CIPAaBOYHBIX MaTepHallOB, I'PaMOTHO MCIOJb30BaTh
U3Y4YCHHBIN MOHATUMHBIN alapaT Kypca XUMMUu

https://m.edsoo.ru/ff0d28c8



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

ATOMBI U MOJICKYJIBI

XHUMHYECKHUE DJIEMEHTHI.
3Haku (CHUMBOJIBI)
XUMHUYECKHX DJICMEHTOB

[Ipocthlie u cnoxHbIE
BEILIECTBA

ATOMHO-MOJIEKYJISIPHOE
y4eHUE

10

3aKOH NOCTOSHCTBA COCTaBa
BelecTB. XUMHUecKas
dhopmyna. BaneHTHOCTH
aTOMOB XUMHYECKHUX
2JIEMEHTOB

11

OtHOcHUTENbHAsd aTOMHAas
macca. OTHOcUTENLHAS
MOJIEKYJIIpHas Macca

12

MaccoBas 1011 XUMHYECKOTO
DJIEMEHTA B COEIUHEHUN

13

KonunuectBo BemecTna.
Monb. MonsipHas macca

14

duzndeckne U XUMHYICCKHUE
sIBJICHUS. XUMHYECKas
peaKnus

15

[Ipu3nHaku u ycnoBus
MPOTEKAHUSI XUMUYECKUX
peakuun

16

3aKOH COXpaHEHMsI MacChl
BEILIECTB. XMMHUECKUE
ypaBHEHUS

17

Brrunciaenus KOJIMYCCTBA,

OHpeI[CJISITI) IMPU3HAKU XUMHNYCCKUX pCaKL[I/Iﬁ, yCJI0BUA HX
POTEKAHUSL.

OOBSICHATH CYIIHOCTh (PU3UUECKUX U XUMHUYECKUX SBICHUH C
TOYKH 3pEHHSI aTOMHO-MOJIEKYJISIPHOTO YYESHUSI.
KrnaccudunupoBath Xxumuueckue peaknuud (10 YUCITY U
COCTaBy pEarupymommx W  00pa3yloIMXcsl  BEIIECTB).
CoctaBiiath (OpMyJbl OMHAPHBIX BELISCTB IO BAJCHTHOCTH
1 OTIPE/IENATH BAJIGHTHOCTH 1O (QOpMYiIaM BEIECTB.
PaccraBmsare k0d(pPHUITMEHTHI B ypaBHEHHUSX XUMHUYECKUX
peaKkui.

HaOmiogate ¥ onmceiBaTh OOBEKTHI IPHU MPOBEACHHU
JEMOHCTpPALNH 1 Ta00paTOPHBIX OIBITOB.

IMpoBomuTh BBMMHCIEHHA 10 (opMynaM  XHUMHYECKHX
COEMHEHUN U YPAaBHEHUSIM XUMHUUECKUX PEaAKIUM.
[IpuMeHATH ecTEeCTBEHHO- Hay4yHbIE METOHABl IO3HaHUA (B
TOM 4HCJIe HaOJIIOJCHUE, MOJCIMPOBAHUE, IKCIIEPUMEHT U
OCHOBHBIE  ONEpallMd  MBICIMTENBHOH  JIEATENbHOCTH
(cpaBHEeHME, KITacCH(DUKAITIS)

BeicTpanBaTh pa3BEPHYTHIE MMCHMEHHBIE U YCTHBIE OTBETHI C
oropoii Ha wWH(OpPMANWI0O W3 YYEOHHKA W CHPABOYHBIX
MaTepHaJoB, IPaMOTHO  HCHONb30BaThb  HM3y4YEHHBIN

MOHSATUHHBIN anmapaT Kypca XUMUU

bu6mmoreka [IOK

19.09.2023 https://m.edsoo.ru/ff0d2a6c
Bbubnunorexa LIOK
26.09.2023 1 i, edsoo.ru/ffodzbes
bubmmoreka [{OK
26092023 | s fim.edsoo.ruiffodzace
bubnunorexa [IOK
03.10.2023 https://m.edsoo.ru/ff0d2d50
bubnmnoreka IJOK
03.10.2023 https://m.edsoo.ru/ff0d2eae
Bbubmmoreka ITOK
10.10.2023 https://m.edsoo.ru/ff0d323c
Bubmmoreka ITOK
10.10.2023 https://m.edsoo.ru/ff0d350c
bubnuoreka IIOK
17.10.2023 https://m.edsoo.ru/ff0d5230
Bbubnuorexa LIOK
17.10.2023 https://m.edsoo.ru/ff0d37fa
Bbubnuorexa LIOK
24.10.2023 https://m.edsoo.ru/ff0d3al6
bubmunoreka [IOK
24.10.2023 https://m.edsoo.ru/ff0d3b88
31.10.2023 | bubnuoreka [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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MacChl BEIIECTBA 110
YPaBHCHHUAM XUMHUYCCKUX
peakuui

Krnaccudukanus XaMAYECKUX
peakiuii (CoeTuHeHus,

https://m.edsoo.ru/ff0d5708

bubmmoreka [{OK

18 Pa3IoKEHHs, 3aMELIEHHS, 31.10.2023 https://m.edsoo.ru/ff0d3f34
oOMmeHa)

M. B. JlomoHOCOB —

19 YUEHBIN-OHIUKIIOTIETUCT. 07.11.2023 bubnnorexa [JOK
O6061enHne u https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3alus 3HAHUI
KonTponsnas pabora Nel no BuGmiorexa [IOK

20 TeMe «BemecTsa 07.11.2023 httos://m.edsoo.ru/f0d4290
XHUMHYCCKUC PEAKITHID)

Bosyx — cmech rasos. Wcnonp30Bath  XUMHYECKYH)  CUMBOJMKY  JJIs

21 Cocras Bo3zyxa. Kucmopon coctaieHuss  DOPMyN  BIECTB, MOJICKYIAPHBIX |  14.11.2023 Bubmmoreka [OK
— DJIEMEHT U MPOCTOE YDaBHEHHH XMMHUECKHX peakimil ¢  ydacTHeM https://m.edsoo.ru/ff0d448e
BeecTtBo. O30H KHCIIOPOJIA.

Du3HYEeCKnE U XUMUYECKHE Xapakrepu3oBaTh (ONKCHIBaTh) COCTaB  BO3yXa,
CBOMCTBA KUCIOPOJa U3NYECKHE W XUMHYECKHUE CBOMCTBA KHCIOPOAA,
22 (peaxuuu OKI/ICJII;HI/IH, g)HOCO6BI €ro IMoJyd4eHus, NPUMEHEHHE U 3Haqel-ll)nez:l B | 14.11.2023 Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 IPUPOJE U )KU3HU YEJIOBEKA.
OKCHaax CpaBHMBaTh peakUMM TOPEHHUS U  MEMJIEHHOTO
Croco6bl IOTyYeHus okucieHus. OOBSICHATH CYIIHOCTh 3KOJOTHYECKHUX

23 KHCJIOPOJa B 1a60paTopuu u npoOJyieM, CBSI3aHHBIX C 3arpsi3HCHHEM BO3/ayXa. 21112023 Bu6nuorexa [TOK
HPOMBIIIIEHHOCTH. CnenoBath  mpaBunam  Oe3omacHOM — paboOThI B o https://m.edsoo.ru/ff0d497a
HpI/IMeHeHI/Ie Kuciaopoaa HaGOpaTOpI/II/I npu HCITOJIB30BaHUHU XUMHUYECKOM
TennoBoit appext nocyasl M 000OpyIOBaHMSA, a TaKXKe IpaBUiIaM

24 XUMHYECKOU PEeaKinH, ObparleH s ¢ rOPIOYMMHU BEIECTBAMM. 21.11.2023 Bubnuoreka [IOK

MIOHATHE O TEPMOXUMHUYECKOM
YPaBHEHUH, IK30- U

HHaHI/IpOBaTL n OCYIICCTBJIATDH Ha IMPAKTHUKCE

XUMHUYCCKHUEC OKCIICPUMCHTEI, MMpOBOAUTH

https://m.edsoo.ru/ff0d4790
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SHAOTCPMHUYCCKUX PCAKIIUAX

TormBo (HedTh, yrois u

HaOMIONEHMs, JIeNaTh BBIBOJABI IO  pe3yjbTaTaM
OKCHEPUMEHTAa IPU  IPOBEICHUM  JIAOOPATOPHBIX

o5 MeTaH). 3arpsi3HeHue OIIBITOB H IPAKTHYCCKOI paboTHI. 28.11.2023 bubnuorexa [JOK
BO3/yXa, COCOOBI €ro BbrancisaTh KOMMYECTBO BeleCTBA, 00BEM rasa o o https://m.edsoo.ru/ff0d4c4a
IPeIOTBPAICHHS dopmynam. YdacTBOBaTh B COBMECTHOH paboTe B

rpymnme.
Ipaxrirseckas pa6ora Ne 3 BricTpauBath pa3BEpHyTHIE MHUCHMEHHBIE M YCTHBIC

26 no Teme «IlomydeHue u OTBETHl C OMOpPoN Ha MH(popManui0 U3 ydyeOHUKa U | 28.11.2023 brbmiorexa LIOK
coOupanue Kncnolzona, CTPABOYHBIX MATEPHATOB, TPAMOTHO HCIIONB30BATH https://m.edsoo.ru/ff0d4ae2
M3YHCHUE Cro CBOMCTBY W3Y4YECHHBIN NOHATUIHBIN armapaT Kypca XUMUU
Bonopon — snemeHT u PackppiBaTh CMBICT M3Y4aeMBbIX MOHSTHH U MPUMEHSTH

27 IIPOCTOE BEIIECTBO ST TOHSTHS IIPA OIMCAHUH CBOMCTB BEIIECTB M HX 05.12.2023 bubmorexa LOK

P ' . p o https://m.edsoo.ru/ff0d4dd0
Haxosxnenue B mpupoje TIpeBpaIeHUH.
du3yecke 1 XHMIYeCKHe Xapaktepu3oBaTh  (OMHUCHIBATH)  (Qu3nueckue U
28 CBOJCTBA BOIOPO/IA. XMMHYECKHe CBOWCTBA  BOJOPOMAA, CIOCOOBI  €ro | (05.12.2023 EH6H;IOTe§a HO/I:f e
ttps://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa MOJTy4€HM:, IPUMCHCHHUE.
29 . CoOuparh mpuboOp I8 TOJYyYEHUS  BOJOPOJA. 19192093 Bu6miorexa [JOK
OHATHE O KHCIIOTAX W COJIAX Hcnone3oBaTh  XMMHUYECKYH)  CHUMBOJMKY IS L https://m.eds00.ru/ff0d50d2

» O — COCTaBJ'IeI{I/ISI dbopMyn  BelIecTB, ) MOJIEKYJISIPHBIX 15122023 BuGnuotexa LIOK

BOJIOpOJa B 1abopaTopuu YPAaBHCHHHI  XHMMHCCKHX  pCAKLHMHM € yHACTHCM o https://m.edsoo.ru/ff0d4dd0
BOJOpOJa. BBIUMCIATH MOJSPHYIO Maccy BEUIECTB;

[IpakTrueckas padora Ne 4 "
KOJIMUECTBO BeIlleCTBa, 00bEM ra3a, Maccy BeIlleCTBa;

no teme «llonydyenue u N bubnuoreka [JOK

31 [IpoBoauTh pacy€Thl MO YypPaBHEHHSIM XUMHYECCKHX 19.12.2023

cobupaHue BOI0poa, N . https://m.edsoo.ru/ff0d4f42
. peakiuii: KonuyecTBa, 00bEMa, Macchl BEIIECTBA IO
W3YYEHHUE ero CBOICTBY R
U3BECTHOMY KOJIMUYECTBY, 00BEMY, Macce peareHTOB UIN
MounsipHbiii 00BEM razoB.

32 pA IPOIYKTOB PEAKIIUH. 19.12.2023 EH@.I/I;IOTe;‘a I—[O/I]ff ;
3aKOH ABOTapo CnemoBate  mpaBuiaMm  Oe3omacHOi  pabOTHl B Iips://m.edsoo.ni/ff0d542e
Beruncnenus 06béma, 71a00paTOpUHU MPH UCHOIB30BAHUU XUMUYECKOH TOCYIbI
KOJIMYECTBA BEIECTBA ra3a 1o bubnuoreka [JOK

33 1 U 000pylOBaHUA, a TaKXkKe IMpaBUIaM OOpalleHus C 26.12.2023 1
€T0 U3BCCTHOMY KOJIMUCCTBY TOpPIOYUMH BELLIECTBAMHU B 6BITy. https://m.EdSOO.rU/ﬁOdSSaO
BEIL[CCTBA WIIH 00BEMY [InanupoBaTe M OCYIIECTBJIATH  HA  IPAKTUKE

34 Brruncnenus 006EMOB razoB XUMHYECKHUE DKCIIEPUMEHTHI, MPOBOJUTH HAOIO/ICHUS, 26.12.2023 | bubmuoteka [IOK



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
https://m.edsoo.ru/ff0d55a0

110 YPaBHEHUIO PEAKIIUU Ha
OCHOBE 3aKOHAa 00BEMHBIX
OTHOIIIEHWI Ta30B

JieNlaTh  BBIBOJBI 10  pe3yiapTaTaM JKCIEPHUMEHTA.
YdacTBOBaTh B COBMECTHOM paboTe B Ipymie

https://m.edsoo.ru/ff0d5708

35 Pu3NYEeCKUEe U XUMHUYECKHE PackpsIBaTh CMBICI U3y4aeMBbIX MIOHATUI U IPUMEHSATH 09.01.2024 bubnuorexa [JOK
CBOMCTBA BO/JIBI 9TU TOHATHS INPU ONMCAHWU CBOMCTB BEIIECTB U HX o https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonsTue IIPCBPALLICHUY. 09.01.2024 bubnuorexa [JOK
00 MHIUIKaTOpax XapakrepusoBate  QU3HYCCKHE M XHMHYCCKHC o https://m.edsoo.ru/ff0d59e2
Bojia Kak pacTBOPHTEb. CBOMCTBa BOJAbI, €€ poOJIb Kak pacTBOPUTEIS B
HachIueHHbE A MIPUPOHBIX MPOIIECCAX.
i bubnuorexa [JOK
37 HEHACHITICHHBIE PACTBODHL. CocTaBIATE ypaBHCHHS XMMHYCCKHX PEAaKUHH C | 15071.2024 10
MaccoBas 10/ BOIECTBA B Y4aCTHEM BOIBL. https://m.edsoo.ru/ff0d5b40
pacTeope OOBACHATH  CYIIHOCTh  DKOJIOTHUECKHX MpoOieM,
m Sota No 5 CBSI3aHHBIX C 3arpsi3HEHUEM MPUPOIHBIX BOJI, CTIOCOOBI
akTh4deckas pabota Ne .
P a p OYHCTKH BOJBI OT MPUMECEH, MEPhI IO OXpaHe BOJ OT
o teme «lIpuroroBnenue
. 3arpsI3HEHUS. bubnuoreka [IOK
38 PacTBOPOB C ONPEACIEHHON p 16.01.2024 1
ACCOBOM HoTelt [InanupoBaTh ¥  OCYIIECTBJIATb HA  IPAKTHKE https://m.edsoo.ru/ff0d5eba
M BOU J0J€eH
PACTBOPEHHOrO BEMECTRa XMUMHYECKHE SKCIIEPUMEHTBI, POBOIUTH HAOIIOCHUS,
TBOPEHHOT'O BEILIECTBA»
JIeNaTh BBIBOJBI IO pe3ylbTaTaM 3KCIEPUMEHTa MpPH
MPOBEJICHUH JTAOOPATOPHBIX OMBITOB U MPAKTUYECKOM
paboTHI.
CnenoBare mpaBuwiaM  Oe3omacHOW  paboThl B
nabopatopud MpH  HUCIOJIb30BAHUU  XUMHYECKOM
Kontponbhas padoTta Ne2 o OCYbI ¥ 060PYIOBAHMSL. BuGmiorexa LOK
39 Teme «Kucnopon. Bomopo. 23.01.2024
P P [IpoBoaUTH BBIUKCIEHUS C MPUMEHEHUEM MOHATHUSA https://m.edso0.ru/f0d6342
Bona» «MaccoBas JI0JIs BEIIECTBA B PACTBOPEY.
BricTpauBath pa3BEpHYTbIE MHUCbMEHHBIE M YCTHBIE
OTBETHl C OMOpPON Ha HMH(OpMaNMIO U3 ydeOHUKA U
CIIPaBOYHBIX MAaTEpUaNIOB, TPaAaMOTHO HCIOJIb30BaTh
U3YYCHHBIN MOHATUMHBIN alapaT Kypca XUMMUu
Oxkcupl: cocTas, KrnaccudumnupoBats uzyuyaemMbie BEIIECTBA MO COCTaBY Bu6 1OK
. nonrorTeka
40 KIaccuQuKanus, U CBOMCTBAaM. 23.01.2024

HOMEHKJIaTypa

CoctaBasath GopMyabl OKCHIIOB, KHUCIOT, OCHOBaHHIA,

https://m.edsoo.ru/ff0d664e
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41

[Tosmydyenune u XuMH4YECKue
CBOMCTBA KHCJIOTHEIX,
OCHOBHBIX U aM(OTEPHBIX
OKCHUJOB

42

OcHoBaHUS: COCTaB,
KJIacCH(UKAIuS,
HOMEHKJIaTypa

43

HonyquHe U XUMHYCCKHUC
CBOMCTBA OCHOBaHUH

44

KwucmoTsr: cocTas,
KJaccudukanus,
HOMEHKJIaTypa

45

HonyquHe U XUMHYCCKHUEC
CBOMCTBA KUCJIOT

46

Comu (cpemnue):
HOMEHKJIaTypa, CII0COOBI
MOJIyYEHUs, XUMUYECKUE
CBOWCTBA

47

[TpakTrueckas padota Ne 6.
Pemenue
AKCIIEPUMEHTAJIbHBIX 337124
1o TeMe «OCHOBHBIE KJIACCHI
HEOPraHMYECKUX
COEOUHEHUIN

48

I'eneTnueckas CBSI3b MEXKIY
KJIacCaMU HEOPraHUYECKUX
COEeIMHEHUN

49

O06006111EHNE U
CHUCTEMATHU3ALIN 3HAHUN

50

KonTtposnsHast padota Ne3 mo
TeMe "OCHOBHBIE KJIACChI

coJiei M Ha3plBaTh HX 1O  MEXKIAYHApOJIHOU
HOMEHKJIaType.

[IporHo3upoBaTh CBOMCTBA BEIIECTB HA OCHOBE OOIIUX
XAMHYECKAX CBOWCTB M3YyYEHHBIX KJIACCOB/TPYIII
BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI.

CocTaBiIiTb MOJIEKYJSIPHBIE YpPaBHEHUS PEaKILIUM,
WUTIOCTPUPYIOIIUX XUMHYECKHE CBOMCTBA U CIIOCOOBI
MOJYYCHHS] BEIECTB M3YYEHHBIX KJIACCOB/TPYMI, a
TaKKe MOJTBEPKIAIOIINX TeHETUUECKYI0 B3aUMOCBS3b
MEXTy HUMH.
[TpousBoauTh BBIYHCIICHUS o ypaBHEHUSM
XUMHYECKUX PEAKIIUH.

[InanupoBaTh ®  OCYIIECTBJISITh Ha  TPAKTHKE
XUMHUYECKHE IKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHMUSI,
JIeNaTh BBIBOJIBI O pe3yibTaTaM JKCIEpPUMEHTa TPH
MIPOBEACHUM JIA0OPATOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CnenoBath  mpaBwiaM  Oe3omacHOW  paboOThl B
nabopaTopur TPU  HCIOJIB30BAHMM  XHMHUYECKOU
MOCY/IbI U 00OPYI0OBAHUSI.

BricTpanBath pa3BEépHYTHIE NMHUCHMEHHBIE M YCTHBIC
OTBETHI C ONMOPOM Ha HMHPOPMALMIO U3 Y4eOHHUKA W
CIIPaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO HCIIOJIh30BAThH
M3YYEHHBIN NOHATUIHBIN armapaT Kypca XUMUu

Bbubaunorexa LIOK
30.01.2024 https://m.edsoo.ru/ff0d664e
Bubnnorexa [LIOK
30.01:202% 1 https:sim.edsoo.ruftfods7ca
bubmmnorexa [IOK
06.02.2024 https://m.edsoo.ru/ff0d67ca
bubnunorexa [IOK
06.02.2024 https://m.edsoo.ru/ffOdfee2
bubmmnoreka IJOK
13.02.2024 https://m.edsoo.ru/ff0dfee2
Bbubmmoreka ITOK
13.02.2024 https://m.eds00.ru/00ad9474
bubnuoreka IIOK
20.02.2024 https://m.edsoo.ru/00ad9b7c
20.02.2024 Bbubnuorexa IIOK
https://m.edso0.ru/00ad9a50
bubanoreka [IOK
21.02.2024 https://m.edsoo.ru/00ad9ch2
27 02,2024 bubaunoreka [IOK

https://m.edsoo.ru/00ad9ela
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HEOPraHU4eCKUX
coequHeHun"

IIepBble ONIBITKH
KJIaccu(pUKAIIN XUMHYECKIX

bubmmoreka [{OK

o1 05.03.2024
3neMeHToB. [lonsATHe 0 https://m.edsoo.ru/00ad9ffa
rpynnax cXOJAHbIX JIEMEHTOB
[Tepronueckuii 3aKOH U PackpbiBaTh cMBICT TepUOIUYECcKOro 3akoHa. OMHCHIBAaTh

59 [Tepuonnueckas cucrema crpoenue Tabnuibl «Ilepuoanyeckasi cucTeMa XUMHYECKUX 05.03.2024 bubnuorexa [JOK
XUMHYECKHX 251eMeHTOB [I. U. snementoB JI.A. Meneneesay. R https://m.edso0.ru/00ada52c
Memneneesa MoennpoBaTh CTpOCHHE aTOMa, SHEPIeTHYECKUX YPOBHEH

n 1o, OBHEH TP TIOMOIIU NCYHKOB, JJCKTPOHHBIX
[lepuoel, rpymnisl, P 3 p - prey ’ P bubnuorexa [JOK

53 koHdurypauuii wu  snekrporHorpaduueckux  Qopmyn. | 12.03.2024

IO AT PYTIIIBI . https://m.edsoo.ru/00ada52c
[TosicHaTh  (pU3MYECKUI CMBICT TOPSIIKOBOTO HOMeEpa,

54 Crpoenne aromoB. CocTas HOMEPOB IIEPHO/Ia M TPYIIIIBI JJIEMEHTA. 12.03.2024 bubmorexa IIOK
ATOMHBIX A1CP. MzoTomsr XapaKTepI/ISOBaTB XUMUYECKHE DJIEMEHTBI TTEPBBIX Tpéx httDSZ//m.edSOO.I’U/OOada342
CTpoeHue IEKTPOHHBIX MEepuoAOB, Kalui, KalblIMi W WX COEAUHEHHUS MO

- 0060JI0YeK aTOMOB 3JIEMEHTOB nonoxenuto B [lepuoauueckoii cucreme .M. Menneneesa. 19.03.2024 Bu6muorexa LIOK
ITepuouueckoii cucteMsl J1. OOBACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOHCTB T https://m.edsoo.ru/00ada6bc
. Memeneesa XAMHYECKAX DIIEMEHTOB (M3MEHEHHE paIiyCOB aTOMOB,

' AIIEKTPOOTPULIATENBHOCTH, BAJICHTHOCTH) U MX COCIUHEHUI
XapaKTepHCTHKa B Mperenax MallbIX [EepPUOIOB M TJABHBIX MOATPYIII C
XMUMHYECKOTO 3JIEMEHTA 110 YIETOM CTPOGHHS HX ATOMOE; Bu6morexa [IOK

56 €ro IMOJIOKEHHUIO B i 19.03.2024
0 V4acTBOBaTh B COBMeCTHON paboTe B mape WM TpYyIIIe. https://m.eds00.ru/00adag24
Ilepnonnyeckoit cucreme /1. BricTpanBath pa3BEPHYTHIC IMCHMEHHBIC U YCTHBIC OTBETHI
H. MenaeneeBa C omopoil Ha wuHpOpMAMIO K3 y4yeOHMKA M JPYIHX
3nauenue [TepHoUEcKOro HCTOYHHUKOB, B TOM umciie HTepHeTa
3aKOHA IS pa3BUTHUS HAYKU U Eu 1OK
nonMoTeKa
57 npaktuku. /. 1. Mennaeneen 26.03.2024
o https://m.edsoo.ru/00ada96e
— Y4€HBIi, nefaror u
rpakIaHUH
DNEeKTPOOTPULIATENEHOCTh PackpbiBaTh CMBICIT N3y4aeMbIX TOHATHUN. Bu6 1OK
. nonrorTeka
58 aTOMOB XHMHYECKUX Onpenenars BUJ XUMHUYECKOM CBSA3M B COEIUHEHUHU. 26.03.2024

9JICMCHTOB

MOI{GHI/IpOBaTL CTPOCHUC MOJICKYJT IIpU I[IOMOLIN

https://m.edsoo.ru/00adaab8
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PUCYHKOB, MOJEJEH, IEKTPOHHBIX U CTPYKTYPHBIX

bu6mmoreka [IOK

59 HNonnas xumuyeckas CBs3b 1 09.04.2024
bopmyi. https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas 1 Hcnons3oBars XMMHYCCKYIO CHMBOJIMKY JJIs 09.04.2024 bu6mmoreka [{OK
XUMHUYECKas CBSI3b cocraBieHus  (QopMysl  BEIIECTB,  3JIEKTPOHHOIO o https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemoysipHas 1 OanaHca peakuuil. 16.04.2024 bubmmoreka [JOK
XUMUYECKas CBS3b OmpenensiTh CTCICHb OKUCICHUS aTOMOB XHUMHYECKHX T https://m.edsoo.ru/00adaab9
6 Crement oxenerin . ZﬂeMeHTOB o (bopMynuaM U COCTaBJISTH (POPMYIIBI 16.04.2024 BuGmmorexa IJOK
WHApHBIX COCJAMHEHHH 10 CTENEHH OKHUCIICHUS U4 hitps://m.eds00.ru/00adae28
ATOMOB XUMHYECKUX JIEMEHTOB.
OKucIUTeTHbHO- bubmmoreka [{OK
63 1 OmpenenaTh  OKHCIUTEN, W BoccraHoBHTenb. | 23.04.2024
BOCCTAaHOBUTEIIBHBIE PEAKIIUN https://m.edsoo.ru/00adb076
PaccraBmsate  kodpUIMEHTHI B CcXeMaX MPOCTHIX
64 Oxuciurent n 1 OKHCIIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA METOJIOM 23.04.2024 bubmmorexa [OK
BOCCTAaHOBHTEIHN https://m.edso0.ru/00adb076
AJIEKTPOHHOTO OajnaHca.
HaGmrogaTte  XuMUYeCKH€  OMBITHI 1O IUJIaHy,
aQHAJM3UPOBATH U JICJIaTh BHIBOIBI.
KonTponsnas pabora Ne4 no i
o o liCT OeHl:Ie o . HUcnonp3zosate UKT z[im CO3IaHUsA  MOJEIEH, 20.00.2024 Bubmorexa [IOK
P . MOJTOTOBKH HpCS?HTaHI/II/I, JIOKJIaJJIOB IO  TEMeE. V4. https://m.eds0o.ru/00adb486
XUMHUYECKast CBSI3b) BricTpanBath pa3BEPHYThIE NMHUCHBMEHHBIE W YCTHBIC
OTBETHI C ONMOPOW Ha HMHPOPMANHIO U3 Y4eOHHUKA U
JIPYTUX UCTOYHUKOB, B TOM uncie MHTepHeTa
Pe3epBHbIit ypok. Bu6 10K
nonmoTexa
66 O6o0menue u 1 30.04.2024
B . https://m.edsoo.ru/00adb33c
cUCTeMaTu3allus 3HaHUH
PesepBHbIii ypoK. YMeTh NPUMEHSTH MOJy4YeHHBIE 3HAHUS 110 XUMUHU TIPU
67 O06006111EHNE U 1 BBIIOJTHEHUH 3aJaHuN u AKHEHUN B 14.05.2024 Bubmorexa OK
. yp R https://m.eds00.ru/00ad9ch?2
cUCTeMaTH3aIlus 3HAaHUH HECTaH/IAPTHBIX YCIOBUSX.
PesepBHBIN ypOK.
bu6mmoreka [JOK
68 O6006menue u 1 14.05.2024
B . https://m.edsoo.ru/ff0d61c6
cUCTeMaTH3aIlus 3HaHUH
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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9 KUVIACC

Kouunuec DJIeKTPOHHBbIE
Ne TBO Mara uudposeie
Tema ypoka OcHoBHbBIE BH/BI 1eSITEJILHOCTH
n/n 4yacoB U3ydeHus o0pa3oBaTe/ibHbIE
o0yyaImuxcs
Bcero pecypcbl
[lepnoanyeckuil 3aK0H.
1 Ilepromrieckas cucTema 1 XapaKTepH3oBaTh XUMHUECKHE OIEMEHTH IepBbIX | (6092023 @ Promorexa LIOK
XUMHUYECKUX DIIEMEHTOB /J[. TPEX MIEPHOIOB, KATHS  KATBIIHS 110 HX TOJOKEHHIO B https://m.edsoo.ru/00adb59
1. Menneneesa [Mepuommueckoit  cucreme JI. W. Menneneesa.
3aKOHOMEPHOCTH B KnaccupumupoBate u  Ha3plBaTh HEOpPraHUYeCKHe
5 N3MEHEHUH CBOMCTB 1 BEIIECTBA M3yUCHHBIX KIACCOB. 06.09.2023 bu6moreka [IOK
XUMHUYECKHAX DJIIEMEHTOB OnuceiBaTh OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB https://m.edsoo.ru/00adb6b6
NEPBBIX TPCX NICPUOOB pa3IMYHBIX  KJIacCOB,  MOATBEPKIAaTh  CBOMCTBA
Knaccudukanus u MPUMEpPAMU MOJIEKYJISIPHBIX YPaBHEHHN XUMHUYECKUX
. bu6mmoreka [IOK
3 HOMEHKJIaTypa 1 peaKkIuii. 13.09.2023
. https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIIECTB Omnpenenarp BUI XUMHUYECKOW CBSI3W W THII
BHIbI XUMUYECKOU CBSA3M 1 KPUCTAJUTMYECKOU pemeéTku BEIIIECTBA. s oK
4 THIIBI KPUCTATHYCCKUX 1 [TporHo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT | 13.09.2023 nonnorexa Il
. https://m.edsoo.ru/00adbac6
pEmETOK HX CTPOCHUHI.
KoutpossHas pabota Nel o BricTpanBath pa3BEépHYTHIE NMHUCHMEHHBIE M YCTHBIC
Teme «TTOBTOPEHHE H OTBETHI C ONMOPOM Ha HMHPOPMALHMIO U3 Y4eOHHUKA W
5 yryGrene SHaHmii 1 CIIPaBOYHBIX MAaTePHaloB, IPAMOTHO HCIOIB30BATh | o0 )9 2023
OCHOBHBIX PA3IENOB Kypea 8 M3YYEHHBIN MOHATUIHBIN anmapaTt Kypca XuMuu
KJ1acca
Kiaccudukanus XumMmuaeckux PackpbiBaTh CMBICT U3y4aeMBbIX TOHITHIA U IPUMEHSTh Bu6miorexa [[OK
6 €aKUi 10 Pa3IMYHbIM 1 5TH TIOHATHUS NpU omnucaHuu csoiicte Bemects u ux | 20.09.2023
P P . p H https://m.edsoo.ru/00adbch0
MpU3HAKaM peBpalieHui.
[ToHsITHE O CKOPOCTH KnaccupumupoBarb  XUMHYECKHE  PEAKIHH IO
. bubmuoreka [JOK
7 XUMUYECKON peaKlru. 1 pa3aInYHBIM IPU3HAKAM. 27.09.2023

IIoHsTHE O TOMOIr€HHBIX B

YcTaHaBpiauBaTh 3aBUCHMOCTD CKOpPOCTH XUMHUYECKOH

https://m.edsoo.ru/00adbe9a
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ICTCPOTCHHBIX PCAKIIUAX

IlousiTe 0 XUMHYECKOM
paBHOBecuu. DakTopHl,
BJIMSIFOIIME HA CKOPOCTh

peaKIyu OT Pa3IMYHbIX (PaKTOPOB.

[Iporuo3upoBatb BO3MO>KHOCTH MIPOTEKaAHUS
XUMUYECKUX TPEBPAIICHUN B Pa3IMYHBIX YCIOBHSIX.

Onpenenarb OKUCIUTENh W BoccTaHoBUTENb B OBP.

bu6mmoreka [{OK

8 XUMHYECKOU PEaKLUuK 1 CocraBisiTb ~ ONCKTPOHHBIA  OalaHC  peakLyuy. 21.09.2023 https://m.edso0.ru/00adc28c
MOJIOKEHUE XUMUIECKOTO [IpounsBoauts BBIYHCIICHUS o XUMHAYECKUM
paBHOBECHS YPaBHCHUSM.
VYyacTBOoBaTh B COBMECTHOM paboTe B mape WiIH
rpymnme.
OKHCITUTETBHO- BeicTpauBarth pa3sBEpHyTBIE NHUCBMEHHBIE M YCTHBIE Butmmoreka [IOK
o BOCCTAHOBHTE/IbHBIC PEAKINI oTBeTH ¢ omopoii Ha madopmamio n3 yucomuxa u | O+10-2023 https://m.edsoo.ru/00adcade
CIIPaBOYHBIX MAaTEPHANIOB, TPAMOTHO HCIIOJIb30BaTh
M3y4YEHHBIN NOHATUIHBIN ammapar Kypca XUMHAH
Teopus snekTpoIMTHYECKOH PackpsiBaTh CMBICT H3y4aeMbIX IOHSTHM, a Takke Bu6imorexa LIOK
10 Aucconanyi. CHIBHBIC H CMBICI TE€OPHHM 3JIEKTPOJUTUYECKON JIHCCOLHALNH. 04.10.2023 https://m.edso00.ru/00adcd68
cabbie dIEKTPOIATEI OOGBSCHATh TIPHYUHBI JIEKTPOIIPOBOJHOCTH BOIHBIX
11 VloHHbIE YpaBHEHHs PeaKIyii pacTBOPOB BEIECTB, pa3auyarh CiIaOble M CHUJIbHBIC 11.10.2023 bub6nmnorexa [IOK
3JIEKTPOJIHTHL https://m.edsoo.ru/00add448
XMMHUYECKUE CBONCTBA CocraBiiAiTb ~ ypaBHEHHs  JHUCCOLMALMU  KHUCIOT,
KUCJIOT U OCHOBAaHMH B CBETE HIeJI0YEH U COJIEH, NOJIHBIE M COKpPAIlEHHbIE MOHHBIE
. . bu6mmoreka [JOK
12 IPECTaBIEHUI 00 ypaBHEHHS] XMMHUYECKMX peakumii moHHoro obmena, | 11.10.2023 htts://m.edsoo.ru/00add5d8
AIEKTPOIUTHUYECKON KpaTKME€ WOHHBIE YPaBHEHMS MPOCTBIX pEAKUUN
JUCCOLIMALUN TUAPOJIN3A COJEH.
XUMHYECKUE CBOUCTBA COJIEN XapakTepu3oBaTh OOIME XHUMHYECKHE CBOWCTBA
13 B CBETE HpeI[CTaBJ'IeHI/Iﬁ 00 BCHICCTB PA3JIMYHBIX KJIACCOB Ha OCHOBC TCOPHUU 18.10.2023 Buonnoreka I_[OK
AIEKTPOJIUTUICCKOI 3JIEKTPOJIMTHIECKON  JMCCOLMAIMK;  TOATBEPIKIATH o https://m.edsoo.ru/00add8b2
JTUCCOTTHAITIT CBOMCTBAa IIPUMEpPAMH MOJIEKYJSIPHBIX W HOHHBIX
YPAaBHEHUN XUMHUUYECKUX PEAKLIUM.
14 IlonsTre 0 rumpomIse conel Pemrate  oKCnepUMEHTaIbHBIE 33aJa4yd 10  TEME. 18.10.2023 Eﬁgﬁﬁ:‘;{;g rC:/IéOaddg(M
5 OGoGeHne 1 [lmanupoBaTh ¥ OCYHIECTBIIATH HA  IPAKTHUKE 25 102003 Bu6miorexa [[OK

CHCTeMaTHu3allus 3HaHu!

XUMHUYCCKHUC SKCIICPUMCHTHBI, IIPOBOJIUTH Ha6J'IIOIlCHI/I$I,

https://m.edsoo.ru/00addd12
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[Ipaktuyeckas padora Ne 1.

JIeNIaTh BBIBOJBI 10 pe3ylbTaTaM 3KCIEPUMEHTa IIPH

bubnuorexa [JOK
16 «Pemenune NpOBEICHUH Ja0OpaTOPHBIX ONBITOB M MpakTtuyeckux | 25.10.2023 1
https://m.edsoo.ru/00addbfa
AKCIEPUMEHTATBHBIX 331249 paboT.
CrnenmoBarp mpaBwiaM  Oe3omacHOW  paboOTel B
nabopatopud IpPU  HUCIOJIB30BAHUU  XUMHYECKOU
MOCY/IBI M 000PYyTOBAHUSI.
[TpoBoaUTH BBIYHCIICHUS (0] XUMHYECKUM
KonTponsnas pabora Ne2 no
5 YpaBHEHUSIM. . o
TeMe «DIIEKTPOJINTHYECKast . bubnuoreka [JOK

17 p VYyacTBOBaTh B COBMECTHOM paboTe B Tmape WU 08.11.2023 a
IUcconanusa. XuMHUYECKUE rpymme https://m.edsoo.ru/00addecO
peaxkiuu B pacTBOpax» N

BricTpanBath pa3BEPHYTHIC THCHMEHHBIE W YCTHBIC
OTBETHl C OMOpPON Ha HMHpOpManMiO U3 ydeOHUKa U
JIPYTUX WCTOYHUKOB HMH(OPMAIMK, B TOM YHCIEC
HurtepHera
OO6mras xapakTepucTuKa OOBsCHATL O0IMEe 3aKOHOMEPHOCTH B H3MEHEHUU
. . bu6mmoreka [IOK
18 raJIoreHoB. XUMUYECKHUE CBOWCTB HEMETAJJIOB M HUX COCIWHECHHHA B TpeJeiiax 08.11.2023
5 https://m.edsoo.ru/00addfe2
CBOICTBa Ha MpUMeEpE XJI0pa MaJbIX MepHOJIOB u TJIaBHBIX MOArPYII
Xnoposozopo. ComsHas [lepronueckoil CUCTEMBl XUMHUYECKUX SJIEMEHTOB C

19 KHCJIOTa, XUMHYECKHE Y4ETOM CTPOCHHUS UX aTOMOB. 15.11.2023 bubnuoreka [IOK
CBOJMCTBA, OJYYEHUE, Xapaktepu3oBath  QU3HYCCKHC M XUMUICCKHC o https://m.edso0.ru/00ade104
IPHMEHEHHE CBOMCTBa NIPOCTHIX BEILECTB TaJIOTCHOB (Ha MpuUMepe
TpakTideckas paGota No 2 XJIOpa) M CJOXHBIX BEIIEeCTB (XJIOPOBOAOPOJIA,

20 o teme «Ilomyuenue XnopHia  HaTpHdA), CmOCOOH  MX  MONySeHMA, 15.11.2023 bubnuoreka [IOK
COJISIHOM KHMCJIOTBI, U3y4EHUE TIPUMCHCHHC 1 SHAYCHMC B NPHUPOIC M KHU3HHU o https://m.edsoo.ru/00ade348
€€ CBOMCTB» Hacobeka.

Onpenensars XJIOPHUI-UOHBI B paCTBOPE.
[lnanupoBaTh W  OCYIIECTBIATH HA  MPAKTHKE
Beruuciienus no ypaBHeHUAM XUMHUYECKUE DKCIIEPUMEHTHI, IPOBOAUTH HAOIIOACHHS,
21 XUMHUHCCKNX PEAKIHMH, CCIN JieNnaTh BBIBOJBI 0 PE3ylbTaTaM SKCHEPUMEHTA HPH | 29 11.2023 bubmorexa IIOK

OJIMH U3 PeareHTOB JIaH B
U30BITKE

IPOBEJCHUY JTa0OPATOPHBIX OIMBITOB M MPAKTHUYECKUX
pador.
CnenoBath mpaBwiaaM  Oe3omacHOi  paboTel B

https://m.edsoo.ru/00ade488
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7abopaTopud TPU  HCHOJB30BAHUM  XHUMHUYECKOU
MOCY/IBI M 000pYyTIOBAHUSI.

BeicTpauBarh pa3sBEpHyTbIE NHUCbMEHHBIE U YCTHBIC
OTBETHl C ONOPON Ha HMH(OpMalMIO U3 ydeOHUKA U
CIIPaBOYHBIX MAaTEPHANIOB, TPAMOTHO HCIIOJIb30BaTh
W3Y4YECHHBIN NOHATUMHBIN armapaT Kypca XMMUU

22

OOmast xapakTepuCcTUKa
aneMeHToB VIA-rpynmst

23

AnnoTtponHsie MOIU(pUKALNUN
cepsl. Haxoxienue cepsl n
€€ COeIMHEHM B IPUPOJIE.
XHWMHUYECKHE CBOMCTBA CEPBI

24

CepoBo10poJ, CTPOCHHE,
(1)I/I3I/I‘—IGCKI/Ie U XUMHUYCCKHUEC
CBOICTBa

25

Oxkcupsl cepbl. CepHas

KHCJIOTa, GU3UYECKUE U
XUMHYECKIE CBOMCTBA,

MIPUMEHEHHE

26

XUMHYECKUE PEAKIUH,
JIeXKAIl[e B OCHOBE
MIPOMBIIIJICHHOTO CrIoco0a
MOJIy4€HUS! CEPHOM KUCIIOTHI.
XHUMHYECKOE 3arps3HEHUE
OKpY’KaloIlel cpe/ibl
COCTMHCHUSMU CEPBI

27

BrIuncienne MmaccoBor 10U
BBIXOJA ITPOJYKTA PEAKLIMU

OObBsicCHATH O0IIME 3aKOHOMEPHOCTH B HW3MEHEHUHU
CBOMCTB 251eMeHTOB VIA-Tpynmnbl U UX COEIUHEHHH C
Y4E€TOM CTPOCHUS UX aTOMOB.

XapakTtepu3oBaTb  (U3NYECKHE U XUMHUYECKHE
CBOMCTBA MPOCTOTO BEIIECTBA CEPbI U €€ COCTUHEHMI
(cepoBoiOpOAa, OKCUIOB CEpBL, CEPHON KHCIOTHI,
cynb(daToB), crmocoObl WX MOJTy4YeHUs, TPUMEHEHHE U
3HaUEHUE B MPUPOJIE U KUZHU YEJIOBEKa.

Onpenensats Halu4yhe CylIb(paT-HOHOB B PacTBOpE.
OOBSCHATH  CYIIHOCTh  JKOJIOTHUECKHX MpoOJeM,
CBSI3aHHBIX C TIepepabOTKONW COENMHEHHHA CEpBHI.
[InanupoBaTh M  OCYWIECTBIIATH HA  IMPAKTHKE
XMUMHYECKHE SKCIIEPUMEHTBI, POBOIUTH HAOIIOCHUS,
JIeNnaTh BBIBOJBI 10 pPE3yabTaTaM ASKCIIEPUMEHTA.
CnemoBarp  mpaBwiaM  0Oe3omacHOM  paboOThl B
nabopatopud MpH  HUCIOJIb30BAHUU  XUMHYECKOM
MOCY/bI M1 000pYyI0OBAHUSI.

IIpousBoauTh
ypaBHeHUsIM.  Mcnonp30Bath  MpU  BBIIOJHEHUH
yueOHBIX 3aJaHUil TEKCThl Y4eOHUKA, CIIPABOYHBIC
matepuainsl (Ilepuoanueckyro cucTeMy XUMHUYECKHX
3JIEMEHTOB . . MeHaeneena, TabIuIry
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUI MU COJIEH B BOJE,
ANEKTPOXUMUYECKUN psAJl HAMpPsHDKCHUH METallioB).
Hcnonb3oBaTh Mpu BHITIOJHEHUH yYYEOHBIX 3aJaHUN U

BBIYHCJIICHUA 10 XHUMHNYCCKUM

B nponecce HCCIIeA0BAaTEIbCKOM JACATCIIBHOCTH

bu6mmoreka [{OK
22.11.2023 https://m.edsoo.ru/00ade64a
bubmmoreka [{OK
29.11.2023 https://m.edsoo.ru/00ade64a
bu6mmoreka [IOK
29.11.202
9 023 https://m.edsoo.ru/00ade802
bu6mmoreka [IOK
06.12.2023 https://m.edsoo.ru/00adea28
06.12.2023 bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a
13.12.2023 bu6mmoreka [JOK

https://m.edsoo.ru/00adec8a
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HAay4yHO-IIONYJISIPDHYIO  JIUTEpaTypy  XUMHYECKOIO
COJCpXKaHUsA, CIPABOYHBIE MAaTEpUAIIbI, PECYpPCHI

Hutepnera

28

OOmast xapakTepuCcTUKa
351EMEHTOB VA-Tpyniibl.
A30T, pacCIpOCTpAHEHUE B
npupoie, GU3nIecKue u
XUMHUYECKUE CBOMCTBA

29

AmMmuak, ero ¢usnueckue u
XUMHYECKHE CBOICTBA,
MOJIy4Y€HUE U IPUMEHEHHE

30

[IpaxTnueckas padora Ne 3
no teme «llonydyenue
aMMuaka, U3y4yeHue ero
CBOMCTB»

31

A3oTHas KuciIoTa, eé
(bM3UYEeCKre U XUMHUYECKUE
CBOMCTBA

32

Hcnonb30BaHne HUTPATOB U
coJiell aMMOHUS B Ka4eCTBe
MUHEPAJIbHBIX YIOOPEHUIA.
XUMUYECKOE 3arpsi3HeHne
OKPY’KaIoIlel cpe/ibl
COEIMHEHUSIMU a30Ta

33

®docdop. Oxeun docdopa
(V) u bocdopuas kucioTa,
(buznuecKkue 1 XuMUYEeCKHe
CBOICTBa, MOJy4YEHHE

34

Hcnons3oBanue pochaToB B
Ka4eCcTBe MUHEPAJIbHBIX
ynoopeHuil. 3arps3HeHne

OObBsicHATH O0IIME 3aKOHOMEPHOCTH B HW3MEHEHUH
CBOWCTB 3JIEMEHTOB VA-TpyNInsl U UX COCIUHEHUU C
y4€TOM CTPOCHUS UX aTOMOB.

Xapaktepu3oBath  (U3MYECKHE W XHUMHYECKHE
CBOMCTBa IpPOCTHIX BELIECTB a30Ta U Qochopa U ux
coeMHEHUN (aMMuaka, COJiell aMMOHHUS, a30THOMU
KHACJIOTBI, HUTpaToB, okcuga ¢ochopa (V) wu
dochopHOolt  KuCHOTHI, ¢ocdaToB), CMOCOOBI HUX
MOJIy4€HUsl, NPUMEHEHHE M 3Ha4YeHHe B MPHUpPOJE U
YKU3HU YeJIOBEKa.

Onpenenstb HMOHBI aMMOHMSIT W ¢GocdaTHOHBI B
pacTBope.

OOBICHATH CYIIHOCTh JKOJIOTHYECKHX MpoOseMm,
CBSI3aHHBIX C HAaXOXKICHUEM COEAMHEHUH a3oTa U
docdopa B OKpyKaroIiei cpeue.

[InanupoBaTh M  OCYIIECTBIATh HA  IPAKTUKE
XUMHYECKHUE SKCIIEPUMEHTBI, IPOBOIUTH HAOIIOCHMUS,
JiesIaTh BBIBOJBI 110 PE3yJbTaTaM 3KCIIEPUMEHTa IpU
IPOBEICHUH Ja0OpPAaTOPHBIX ONBITOB U MPAKTUYECKOMN
paboTHI.

CnenoBare mpaBuiaM  Oe3omacHoi  paboThl B
7a0opaTopud TpPU  HUCHOJB30BAHUU  XUMHUYECKOU
nocyisl 1 000pyA0BaHUSL.

[Ipou3BoaUTE  BBIYUCIEHHS MO  XUMHUYECKUM
YPaBHEHUSM.

Hcnonb3oBaTh Npu BBINOJHEHUM YYEOHBIX 3aJjaHUN
TEKCTBI ydeOHUKa, CIpaBOYHBIE  MaTepuabl
(meproMUECKy0 CUCTEMY XUMUYECKUX 371eMeHTOB /1.
W. MengeneeBa, Tabnuily pacTBOPUMOCTU KHUCIIOT,

Bbubnunorexa LIOK
13.12.2023 https://m.edsoo.ru/00adeea6
bubmmnorexa [IOK
20.12.2023 https://m.edso00.ru/00adf004
bu6moreka [IOK
20.12.2023 https://m.edsoo.ru/00adf180
bubmmnoreka ITOK
21.12.2023 https://m.edso0.ru/00adf306
bubanoreka [IOK
27.12.2023 https://m.edsoo.ru/00adf518
bubaunoreka IIOK
10.01.2024 https://m.edsoo0.ru/00adf68a
10.01.2024 bubmmnoreka [IOK

https://m.edsoo.ru/00adfc20
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IIPUPOHOM CpeIbl
dbocharamu

OCHOBAHUH U COJIEU B BOJE, NIEKTPOXUMUYECKUN P
HaNPsUKEHUN METAILIOB)

35

Yraepon, paclipocTpaHEHHE B
npupoie, Gu3HIecKue u
XUMHUYECKUE CBOMCTBA

36

Oxcuppl yriaepoaa, ux
¢bu3nvecKre 1 XUMHUECKUE
CBOMCTBa. DKOJIOTUYECKHE
Mpo0JIeMBbl, CBSI3aHHBIE C
okcuzom yriepona (1V)

37

VYronpHasa KUCIOTa U €€ CoJIn

38

[IpakTnueckas padora Ne 4
o teme "[lomyuenue
YTJIEKUCIIOTO ra3a.
KauecTBenHas peaknusa Ha
KapOoHaT-uOH"

39

HepBOHa‘IaJ'II)HI)IC IOHATHA
00 OpraHn4€CKuUX BEHIECCTBAX
KaK 0 COCJUHCHUAX YIJI€poaa

40

Kpemuuii u ero coequuenus

41

[IpakTueckas pabora Ne 5.
Pemenue
JKCIIEpUMEHTAJIbHBIX 3a7a4
1o teme «BaxHeunmue
HEMETAJUIBI U UX
COCIMHEHU»

42

KonTtponpHas padota Ne3 mo
TeMe «BaxkHelimue
HEMETaJIJIbl U UX

OObsicHATh O00IIME 3aKOHOMEPHOCTH B HW3MEHEHUU
CBOWCTB 3JIEMEHTOB [VA-rpymnmsl U uX COEAUHEHUN C
y4€TOM CTPOCHUS UX aTOMOB.

Xapakrepu3oBaTh  (U3MYECKHE W XUMHUYECKHE
CBOMCTBA IPOCTHIX BEILECTB YIJIEPOia U KPEMHUS U UX
coelMHEeHUH (OKCHJIOB Yriepoja, yroJbHON KHCIOTHI,
KapOOHATOB, OKCHUJA KPEMHUS, KPEMHHEBON KHCIIOTHI,
CHJIUKAaTOB), CHOCOObI MX MOJy4eHHs, IPUMEHEHHE U
3HauUEHUE B MPUPOJIE U KU3HU YETIOBEKA.

OOBACHATD MIPUYUHHO-CJIEICTBEHHYIO CBSI3b!
CTpOEHUE BellecTBa — CBOMCTBAa — NMPUMEHEHHE — Ha
MpUMepax COeAMHEHUH yriiepoia 1 KpeMHHUSL.

Omnpenenstb kapOOHAT- U CUIMKAT-UOHBI B PacTBOPE.
OOBSCHATH  CYIIHOCTh  JKOJIOTHUECKHX MpoOJeM,
CBA3aHHBIX C HAaXOXKIECHUEM YIJIEKUCIOrO Tra3a B
OKpY»Kalolllen cpene.

[TonTBepxaaTh 0COOEHHOCTH COCTaBa OPraHUYECKUX
BEIIECTB IPUMEpPaMU IPOCTHIX COEAWHEHHH (MeTaH,
9TaH, STWIEH, alleTWIIEH, 3TaHOJI, IIMLEPUH, YKCYCHAs
KUCIJIOTa), B3aMMOCBSI3b HEOPraHUYECKUX COECIUHEHUN
yIJI€poAa U OPraHUYECKUX BEIECTB.

OnuceiBaTh pojib OEJNKOB, XHPOB U YIIIEBOJAOB B
(YHKIMOHUPOBAHUU KHMBBIX OPraHU3MOB, COCTaB
IPUPOJHBIX MCTOYHHMKOB YIJIEBOJOPOJOB, UX POJb B
OBITY M IPOMBILIIEHHOCTH.

[IpoBoUTE BBIYMCIEHUS 110 YPABHEHUAM XHUMHUYECKUX
pEeaKuuu.

[InanpoBaTh M  OCYHIECTBJIATH HAa  IPAKTHKE
XUMHYECKHE SKCIIEPUMEHTBI, IPOBOIUTH HAOIIOICHHUS,
JIeNIaTh BBIBOJBI II0 pe3ysIbTaTaM J3KCIIEpUMEHTA IpU

17.01.2024 E;Ir?jﬁfgsigﬁ/}éo:ﬂdfdgc
17.01.2024 Et?r?sﬂll;l ;f:c;:(l)_.[ r(alléOadfebe
24.01.2024 ftfiﬂ;?:;{;? 00260060
24.01.2024 lr?tffsnlpll g:(;icf.l r(allf)anOZ?e
31.01.2024 Et?fsﬂlpll g:cli(si)g r(jlléan054e
31.01.2024 Et?piﬂ/P/I;Tee;(;g r(:/IéanO8Oa
07.02.2024 ]r?t?:sﬂlpllr(::;sig er/ISanObfz
07.02.2024 | Duomorea HOK

https://m.edsoo0.ru/00ae0el8
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COCAUMHECHU

NpOBEICHUH JTa0OPATOPHBIX ONBITOB M MPAKTHYECKUX
pabor.

CrnenoBarp mpaBwiaM  Oe3omacHO — paboTel B
nabopatopud IpU  HUCIOJIB30BAHUU  XUMHYECKOU
MOCY/IBI M 000PYyTIOBAHUSI.

Wcnonp3oBaTh Nnpu BBHINOJHEHUM YYEOHBIX 3aJaHUIl
TEKCTBI y4eOHHUKa, CIIPaBOYHbIE MaTepuaibl
(ITeproanueckyro cCUCTEMY XMMHYECKHUX JIEMEHTOB /1.
N. MenneneeBa, TaOnuIly pacTBOPUMOCTH KHCIIOT,
OCHOBAHUM U COJIEW B BOJE, NIEKTPOXUMUYECKUN PN

HaNpsHKEHUN METaJlIoB)

43

OO01as XxapakTepucTuKa
XUMHUYECCKUX DJICMCHTOB —
MeTauioB. Metajuinueckas
CBs3b U METAJIJIMYCCKAs
KpPUCTAIUIMYECKAs PEIIETKA.
®du3nyYecKne CBOMCTBA
METaJUIOB

44

XHUMHUYECKUE CBOMCTBA
METaJLJIOB.
DIJIEKTPOXUMHUYECKUI Psif
HaNpPsLKEHUH METalJIOB

45

OO11re cnocoObl MoJTy4eHus
MeTajuioB. CriaBsl.
Beruncnenus no ypaBHeHUSIM
XUMHUYECKHX PEaKIUi, eciinu
OJIUH U3 PEareHTOB COAEPIKUT
pUMecH

46

ITonsATHE O KOppO3UU
METaJUIOB

PackppiBaTh CMBICHT H3ydaeMbIX MOHATHH U IPUMEHSTh
STU TIOHATHS TPU OMHUCAHWUU CBOMCTB BEMIECTB M HX
MIpEBpALICHU .

OOBbsACHATh O0O0mIME 3aKOHOMEPHOCTH B HM3MEHEHHH
CBOWCTB 3JIEMEHTOB METAJNIOB M HMX COEIWHEHHU C
YYETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTb ~ CTPOEHHE  METAJIOB,  OOImIHe
¢usznyeckue W XUMHUYECKHE CBOICTBA METaJIOB.
XapakTepu3oBarb ~ 00mMe  CIOCOOBI  MOJYYECHHS
METaJUIOB.

OnuceIBaTh CrIOCOOBI 3alIUTHl METAINIOB OT KOPPO3UHU.
CnemoBarh  mpaBwiaM  0Oe3omacHOM  paboOThl B
nabopatopud TpPH  HKCIOJIB30BAHUU  XUMHYECKOMN
MOCY/bI M 000pYyIOBAHUSL.
[IpousBoauth BBIYUCIICHUS ()
XUMUYECKUX PpEaKIUi, €ClId OJUH U3 PEarcHTOB

YPaBHCHUSAM

COJIEP’)KUT IPUMECH.
VYdyacTBOBaTh B COBMECTHOW paboTe B mape WU
rpymIe.

Hcnonb3oBaTh Npu BBINOJHEHWH YYEOHBIX 3afaHUN

TCKCTHI y‘le6HI/IKa, CIIPpaBOYHBIC MaTepHraJibl

bubnmnoreka IJOK
14.02.2024 https://m.edsoo.ru/00ae103e

bubanoreka [IOK
14.02.2024 https://m.edso0.ru/00ael1156

bubanoreka [IIOK
21.02.2024 https://m.edsoo.ru/00ael156
21.02.2024 | Duomoreia [IOK

https://m.edso00.ru/00ael1278
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(ITepnoanueckyro CUCTEMY XMMHYECKHUX IEMEHTOB /1.
N. MenngeneeBa, TaOnHIly pacTBOPUMOCTH KHUCIOT,
OCHOBAHUM U COJIEU B BOJE, NIEKTPOXUMUYECKUN P
HANPsHKEHUN METAJIOB)

47 [llenounbie MeTAIIIBI

48 OKcHIBI U THIPOKCHIBI
HATPHSI B KaJTUsl
[IlenouyHo3eMenbHEBIC

49 MeTaJUTbl — KAIbLIUH 1
Maraui

50 Baxneimme coemuHEHUS
KaJIbIHS

51 O06o00mmenue u
CHCTeMaTH3aIus 3HaHuI

59 JKECTKOCTE BOIBI M CIIOCOOBI
€€ yCTpaHEHHUS
[IpakTuueckas padorta Ne 6

53 o TeMe "JKECTKOCTh BOIBI U
METO/Ibl €€ yCTpaHeHus"

54 AJTFOMUHHI

55 AmMdoTtepHbIe CBOCTBA
OKCHJIa ¥ THIPOKCHIA

56 Keneso

57 Oxcupl, THAPOKCHIBI M COJIU
xenesa (1) u xxenesa (1)

58 O06o06mIcHNE 1
cHUCTeMaTu3allysl 3HAHUI

59 [IpakTtuyeckas padora Ne 7.

OObBsicHATh O0IIME 3aKOHOMEPHOCTH B HW3MEHEHUH
CBOWCTB 32JIEMEHTOB METAJUIOB W WX COCAMHEHHWHA B
rpynmax ¢ y4€ToOM  CTPOSHHS HUX  aTOMOB.
Xapaktepu3oBaTth  (QU3NYECKHE W XUMHYECKHE
CBOWMCTBA TPOCTHIX BEIIECTB METAIOB W WX
COeMHEHUN  (OKCHIOB, THUAPOKCHJOB,  COJIEH),
CrocoOBbl MX TIONYyYEHUs, IPUMEHEHHE W 3HAUYeHUE B
MIPHUPOJIE U )KU3HU YEITIOBEKA.

VYcraHaBIMBaTh TPUYMHHO - CIIEJACTBEHHYIO CBSI3b:
CTpOEHUE BellecTBa — CBOMCTBAa — NMPUMEHEHHE — Ha
MpUMepax U3y9aeMbIX BEIECTB.

Pacno3HaBath ¢ MOMOIIBIO KaYE€CTBEHHBIX PEAKIUH
MOHBI METAJJIOB: MarHus, KaJblusl, aTIOMUHHUS, LIMHKA,
xenesa (I1) u sxenesa (I11), menu (11).

Jloka3piBaTh aM(OTEpHBIM  XapakTep OKCUAOB U
TUAPOKCUIOB ATIOMUHUS U LIMHKA.

[InanupoBaTh ¥  OCYHIECTBJISITH Ha  MPAKTHUKE
XUMHUYECKHE IKCIIEPUMEHTBI, IPOBOIUTH HAOIIOICHUS,
JieNaTh BBIBOJBI IO pe3ylibTaTaM d3KCIIEpUMEHTa IMpHU
MPOBEJICHUH JTa0OPATOPHBIX OIMBITOB U MPAKTUYECKHUX
pabor.

CnemoBare mpaBuwiaMm  Oe3omacHoi  paboTel B
naboparopuu TpPH  HUCIOJB30BAHUU  XUMHYECKOU
nocyIsl 1 000pyA0BaHUSL.
[Ipou3BOAUTE  BBIYUCIEHUS MO  XUMHYECKUM
YpaBHEHUSIM.

VYdacTBOBaTh B COBMECTHOW paloTe B mape WIH
rpymnme.

Bubnnorexa [LIOK
28.02.2024 https://m.edsoo0.ru/00ae14b2
Bubnnorexa [LIOK
28.02.2024 https://m.edsoo.ru/00ae14bh2
bubmmnoreka [IOK
06.03.2024 https://m.edso0.ru/00ael15e8
Bub6imoreka LIOK
06.03.2024 https://m.edso0.ru/00ael15e8
13.03.2024
bubmmnoreka ITOK
13.03.2024 https://m.edso0.ru/00ae1886
bubanoreka [IOK
20.03.2024 https://m.edsoo.ru/00aelae8
bubanoreka [IOK
20.03.2024 https://m.edsoo.ru/00aelc64
27 03.2004 bubaunoreka IIOK
https://m.edsoo.ru/00aelc64
27 03.0024 bubaunoreka IIOK
https://m.edsoo.ru/00aeld86
bubaunoreka IIOK
10.04.2024 https://m.edsoo.ru/00ae35e6
10.04.2024
17.04.2024 | Bubmaorexa IJOK
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Pemenne
SKCIEPUMEHTAIBHBIX 3a7a4
no teMe «BaxxHeume
METaJIJIBI U UX COCITMHEHHUS

Boruncnenus no ypaBHeHUsIM
XUMUYECKUX PEAKIUH, ECIIH
OJIMH U3 PEarceHTOB J]aH B

BeicTpauBarh pa3sBEpHyTbIE NHUCbMEHHBIE U YCTHBIE
OTBETHI C OMOpOW Ha MH(pOpPMAIMIO W3 y4yeOHUKA U
CIIPaBOYHBIX MAaTEPHUANIOB, TPAMOTHO HCIIOJIb30BaTh
W3Y4YECHHBIN NMOHATUIHBIN armapaT Kypca XMMUu

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

bubmmoreka [{OK

60 N30BITKE WM COJIEPIKUT 17.04.2024
P https://m.edso0.ru/00ae1750
npuMecH. Beraucnenus
MacCOBOMU JIOJIH BEIXOJa
MIPOJTyKTa PEAKIIUU
O06001IeHne n
61 . 24.04.2024
CHCTEMATH3alN 3HAHUI
KonTponsnas pabora Ne4 no
62 TeMe «BaxHelme MeTaibl 24.04.2024
H UX COEIUHEHUI»
BemectBa u maTepuainsl B XapakTepru3oBaTh POJIb XUMUU B PA3IUYHBIX cdepax
. . bu6mmoreka [IOK
63 IOBCEIHEBHOM KU3HU IEeITCIBHOCTH  JIOAEH, OCHOBHBIE BellecTBA U 15.05.2024
https://m.edso0.ru/00ae3f50
YyeJloBeKa MaTepuasbl, MPUMEHSEMbIE B XU3HH COBPEMEHHOTO
64 XHUMHYECKOE 3arps3HEHUE ICJIOBCKA. 15.05.2024 bubnuoreka [JOK
OKpYXKaroLeil cpe/sl OOBACHATH YCIOBHUS 0O€30MacHOTO HWCIOJIb30BaHUS T https://m.eds00.ru/00ae4270
BEIIECTB M  XUMHUYECKUX peakuuid B  OBHITY.
AHaIu3upoBaTh u KPUTHYECKU OLIEHUBATh
uHpopMalMi0 0  BIUSHUM  IPOMBIIUICHHOCTH,
CEBCKOTO XO3SIMCTBA, TPAHCIIOPTA M AP. HA COCTOSTHUE
OKpY>KaIoIllel CpeJibl.
65 Ponb xumuu B perennu YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIL MPU XUMHYECKUX 22.05.2024 bubmuorexa IIOK

OKOJOTHYCCKHUX HpOGJ’ICM

0’KOTaxX M OTPABJICHUSX.

[IpuHumaTh ydacTMe B  OOCYXICHMHM IpoOiieM
XMMHMYECKOM M 3KOJOTMYECKONM HalpaBJIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3UIIHMIO 1O IpolieMe u
IpeyIaraTb BO3MOJKHBIE ITyTH €€ PEeLIeHUS

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

bu6mmoreka [{OK
66 00606 1 22.05.2024
OOIIEHHE 1 . 05.20 https://m.edsoo.ru/00ae0d0a
cucTeMaTu3anus 3HaHUH
PesepBHBIN ypOK. YMeTb NIpUMEHSATH NOJyYEHHBIE 3HAaHUSA 110 XUMHHU TIPH
67 Oo6o06menne n 1 BBIMIOJIHEHUH  3aMaHuii W ynpaxksnenudt B | 29.05.2024 brbmmorexa [OK
. https://m.edsoo.ru/00adh33c
cucTeMaTu3anus 3HaHUH HECTaHJAPTHBIX YCIOBUSAX.
PesepBHBIN ypOK. Bu6 1OK
nonnoTeka
68 00606 1 29.05.2024
OOIILEHIE 1 . https://m.edso0.ru/00ad9ch2
cUcCTEeMaTu3alus 3HaHUN
OBIIEE KOJIMYECTBO YACOB 68

10 [TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

Tabsuubl: [leproauyeckas cucreMa XuMudeckux snemeHToB 1. U.
MenpeneeBa, TabauIa paCTBOPUMOCTHU, HNEKTPOXUMUUECKUN Psil HAPSXKEHUS

MECTAaJIJIOB

METOJINYECKHUE MATEPHAJIBI JIJI YUYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peanuzanus-tpedoBannii-dOI'OC-0cHOBHOT0-00111eT0-00pa30BaHMs. -

MeTtoaudeckoe-mocooue-as-yuntes. pdf

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



