MUHHUCTEPCTBO MNPOCBEINEHWA POCCHUMNCKON ®EJEPAIIN
MuHuCTepPCTBO 06p3‘30BaHHﬂ Psizanckoii 00,1acTH
AIMHHHCTPAIHSA MyHnunnz;JILHoro o0pa3oBaHMA - MureTuHCKHHT
MYHHIHOATLHBIA pailoH Pszanckoii 00j1acTa

MBOY "Hecreposckas OOI "

COT'JIACOBAHO YTBEPXIEHO

Pyxosomurens MO :Jﬁ:ﬁ_\g@x'rop

MELEI AL /s, A
Jlenxkuna H. A. I:fI (e . an ) 22 /7 Porauesa H.T.
[Ipuka3 Ne? NZ2e\ " Tiphkas Ne'43
oT «25» aprycta 2023 1. NG ’f«l_‘gi;i%’aBryCTa 2023 r.
PABOYAA ITIPOI'PAMMA

(ID 413006)

y4e6Horo npeamera «XuMH. ba3oBbIil ypOBEHDBY

s obydaromyxcs 8 — 9 KI1accos

c. Hecteposo 2023



MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo 00pa3oBanusi Psizanckoi odJiactu
AIMUHHCTPaUHMA MYHUIMIIAJIBbHOI0 o0pa3oBanus - IlurenHckui

MYHUIHMIIAJIbHBINA paiioH Psi3anckoi o01acTu

MBOY "Hecreposckass OOII "

COI'JTACOBAHO YTBEPXJIEHO
PykoBogurens MO Hupexrop
Jleskuna H. A. Porauesa H. I
[Ipukas Ne ITpuka3 Ne 43
oT «25» aBrycra 2023 1. ot «31» aBrycra 2023 1.
PABOYAS ITPOT'PAMMA
(ID 413006)

yueOHOoro npeamera «Xumus. ba3zoBblid ypoBeHb»

U1 oOygaromuxcs 8 — 9 KiaccoB

c. HecrepoBo 2023



HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHOM MPOTPpaMMbl OCHOBHOTO OOIIIEro o0pa3oBaHus, MPECTaBICHHBIX
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 1Ma€T TpeJCTaBICHHE O IENIX, OOIIed CTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznenaM M TeMaM MPOTPpaMMbl IO XHMHUHU, OMPENENSCT KOJWYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaromuxcs, OMNpPEAeNseT BO3MOXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYAIOIIETrocsi IO OCBOEHUIO
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
SHEPIrud M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MYTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealu3alid  BO3MOXKHOCTEH NS CaMOpPa3BUTUS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHHM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOLIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'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
COJep>KaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SABJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOUIUMUCS CHCTEMBbI TEPBOHAYATBHBIX TMOHATHUNA XUMHHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TTOHATUM O XUMHUUECKOMN
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. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (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 XUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH 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: «OKpYXKaIOMUA MUY,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOH KYJbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHUH K HAyYHBIM METOJlaM T[IO3HAHUS TPH W3YUYEHUU BEIIECTB W
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JesITeNFHOCTH, OCBOCHHMU TpaBWI OE30MacHOTO OOpalleHus C BEIIeCTBAMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOLIEro 0Opa30BaHUs Ba)KHOE
3Ha4YeHHE MPUOOPETN TaKue IeTH, KaK:

— (¢dopMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CIIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
O0OyJalolIMXCs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJZlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yCcIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YyYarOIIMMUCS
OTbITa PAa3HOOOpPA3HOU NEATETHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMCEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUH OOBSACHATH U OLEHUBATH SBIICHUS
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,
NOHUMAaHHUS 1EHHOCTH XHMHYECKUX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
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 Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctanisier 170 yacos: B 8 kinacce — 102 yvaca (3
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBOWCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHbBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

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

KomuuecTBo BemectBa. Mosib. MonsipHas mMacca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

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

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOHCTB O0Opa3IlOB HEOPTAaHMYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MNPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/IeNieHHs CMECEil: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpud MW HPOMBIIUIEHHOCTUH. KpyroBopor
KHciopoza B mpupoe. 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.

Bogopon — »snmemeHT M mpocToe BewmiecTBOo. HaxoxaeHue 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 HEHACBIIIEHHBIE PacTBOpPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

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

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

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

Conu. Homenknatypa cosieil. @uszndeckrue u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE H W3YYCHHE CBOWCTB KHUCIOPOJa, HaOII0JCHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTeue Bogopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAaX KUCIOT U HIEIOYCH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTANbHBIX 3a/lad 1o TeMe «BakHeWIne KIacChl HEOPraHUYECKUX
COCIMHECHUN.

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

[lepBble MOMBITKU KIaCCU(MUKAIUN XUMUYECKUX 3JieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JiMHHONEepUoAHass  (HOpMbI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOoB TepBhIX 20 XMMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIIaM U EPUOIAM.

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

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

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

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamusa MexXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XMMUHA 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 (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, Kiaccudukaius, TNEePUOJAUYHOCTh, HaOJIOACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEIIUYMHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COEIMHEHUII B COOTBETCTBHM C TMOJOXEHUEM »3JIeMEHTOB B Ilepmonnueckoit
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
U COCTaBy YYacCTBYIOIIMX B PEAKIMHU BEIIECTB, MO TeIioBOMY 3¢ (deKTy, Mo
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusX. [IoOHSITHEe 0 TOMOTEHHBIX M TETEPOTeHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



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

Teopust JIEKTPOIUTHYECKON AUCCOUUALIMN. 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 COKpAlll€éHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBolicTBa KHCIIOT,
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 BEIECTB, IMpOLECCAa AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CoJel
(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 pasioKEeHHs, COCUHEHUS), paclio3HaBaHHE HEOPraHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapaKTepHble cTeneHu 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 W XJIOPOBOJOPOJA Ha OpPraHM3M YeJIOBeKa. BakHenmue 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 CePhl. AJUTOTPONHBIE MOAU(DUKAIINKN 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 crernududeckne). XWMHUYECKHE 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’KaIoIIeW cpeabl COENMHEHUSAMH 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
¢usznueckre W XUMUYECKHE CBOWMCTBAa, JCHCTBUE Ha JKHUBBIE OPraHU3MBI,
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, TJIMIEPUH, 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 KHM3HUM 4YeloBeKa. MarepuaibHOE€ €IUHCTBO 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 UCIOJb30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



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

Xumuueckuit IKcnepumenm:

M3yueHHUEe 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOWCTB COJSIHOW KUCIIOTHI,
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 XJOpPUAOB (TaJIOrE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, MPOBEJICHUE KaueCTBEHHOM peakiny Ha Ccyb(dar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coOupaHue, paclio3HaBaHWE MW M3YYCHUE CBOWCTB aMMHUaka, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozeneu
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 pEeaklMii 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

OO0mrast XxapakTepUCTUKAa XUMHUUECKUX PJIEMEHTOB — 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 MetannoB. Gusnyeckue U XMMUYECKHUE CBOMCTBAa 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.

IllenoyHO3EMENBHBIE METAJUIBI MArHMd W KalbLIMK: 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
KaJIbLIUSIT M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
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 xenesa (1), meau (1), HaOIIOACHKME U OMHCAHUE MPOLECCOB OKPAIIMBAHHUS
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 COCTUHEHUSIY.

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 OKpYXKarollel cpeabl (MpeaenbHas AOMyCTUMAs
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€W MPU M3YYCHHM 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 IMOHATHS: HAy4dHBIM (DAaKT, rumores3a, 3aKoH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
U30TOIBI, PaJAMOAKTHBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsj, MPOBOJHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

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

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOILJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMHUU B EIUHCTBE Y4eOHOW 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 COLUATU3AIMH 00yYarOIINXCS.

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, UCTOPUUECKOMY
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 HAYUHBIX 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, TBOPUECKOW W JPYrHX  BHJIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIECCe ITOM Y4YEOHOU JesATETbHOCTH, 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,
COOTBETCTBYIOIIIMUE COBPEMEHHOMY YPOBHIO DPa3BUTUsA HAYKA U COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Y4yeOHbIMHU 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 BBIOOpPY HAIPaBICHHOCTH M YPOBHS OOYYCHHS 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, HAPKOTUKOB, KypEHUS),
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 TPYAy W pe3yJibTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIEIIHON MPo¢eCcCUOHANBHON JESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAHUS, TOHUMAHKUE 1IIEHHOCTH 3I0POBOTO 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,
YTPOKAIOIINX 3IOPOBBIO U )KU3HU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM W IMyTeH UX pEIIeHUs MOCPEACTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TOHATHA (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOM KapTUHE MUpa, U YHUBEPCAIbHbIE yueOHbIE IeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JJornyeckue 1eicTBus:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKJIFOUCHUS,

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢dopMysia W ypaBHEHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHI;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMNBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XUMHYECKOTO COAEpKaHUs, CIPaBOYHBIE
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANbHYIO (POpMY IpeacTaBlieHUs] HHPOpMaLUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHHSI TPE/IJIOKEHHON 3a1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI O UCCIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MMPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unuil (00CyXJIeHns, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX peE3yJbTaTOB [0 OCBOEHUIO 00s3aTEIbHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENBHOCTA IO  MOJYYECHHIO HOBOIO  3HAHUSI, €ro HHTEPHpPETALUH,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHX MOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO AJIEMEHTa B COSAUHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTENEHD
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHECHUS, PEaKIMU PA3JIOKECHUS, pEaKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIJI0BOM 3 (PeKT peakium,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HEMOJApHas KOBAJICHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MAccoBas J0Jid BEIECTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

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

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEIWHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeBaTh cMbica llepmogmueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHMSI MAacChl BEIIECTB, NMOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH W XapakTepu3oBaTh Tabmmunyto (opmy Illepuoamueckoit
CHCTEMBl XMMHYECKHX DJJIEMEHTOB: pAa3JIM4aTh IIOHITUS «TJIABHAA
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMmudeckux siaemeHToB [J[. .
MenzaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIUN;

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

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »djemMeHTa 1o ¢dopmyre
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBICHUE TMPUYUHHO--CJIIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYyJOBaHMEM, a TakXKe TMpaBUiaM OOpalleHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MACCOBOM J0OJIE pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHUS, XUMUYECKasl peakius, XUMUYecKasi CBsA3b, TEIIOBOM 3P (deKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
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;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEISATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA MO0 XMUMHUYECKOU (popmMyre, XapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepuonuyeckoit CUCTEMbl XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUSA  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI 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(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMEe W crenu(puuecKkrue XUMHUYECKHUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIETIOYEN U COJIEN, TIOJIHBIE U COKPALIEHHBIE YPABHEHHUS PEAKIIUI NOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCTMHEHHsI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XWMHYECKHX ONBITOB IO TONYYECHUIO U COOMPAHUIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

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

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YECHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KNIACC
KoaudecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
XuMusa — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 3 3 bubnuotexa [JOK
' MIPAKTUYECKON IeATEIbHOCTH https://m.edsoo.ru/7f41837c
yeJioBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 23
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 5 1 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [JOK
2.2 5 1
H COJISIX https://m.edso00.ru/7f41837¢
53 KonnuecTBeHHBIE OTHOILICHHS B 9
' XUMUH
24 Bopna. PactBopsr. [Tonsitue 06 9 1 1 bu6mmoreka [JOK
' OCHOBAaHMAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KIIACCHI bu6mmoreka [JOK
2.5 . 13 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 43
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Pa3nen 3. Ilepuoauyeckuii 3axoH u [lepnoauyeckas cucrema xumudeckux 3jeMeHToB /I, . MenneseeBa. CTpoeHue aTOMOB.

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
31 [Iepnoanueckas cucrema 11 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue atoma
. )éI/IMquCKaﬂ CBSI3b. " . BuGmiorexa LIOK
. KUCITUTEIHHO-
BOCCTaHOBHUTEJIHHBIC PEAKIIHH https://m.edsoo.ru/7f41837c
33 [ToBTOpEeHME M 000OIIEHHE TTIO 11 1
KypCcy XMMHH 8 KJlacca
bu6moreka [IOK
Hroro 1o paszery 34 https:// m.edso;I ru/7f41837c
Ha3zBanue MmoayJist
PezepBHoe Bpemst 2 Bubmmorexa [IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 102 5
I[TPO'PAMME
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9 KUIIACC

KoaudecTBO 9acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypChl
padoTsbI padoThI
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTHU 4 bubnuorexa [JOK
' XAMHUYECKMX pEaKInit https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 Bubmmorexa LIOK
' PyibL. 4P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pocho 7 1 bubmorexa HOK
' PYHHEL ’ P https://m.eds00.ru/7f41a636
U UX COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bu6mmoreka [{OK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
3.9 Bakneiime MeTaibl 1 UX 16 bu6mmoreka [IOK
' COCIMHEHUS https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aionias cpeaa
41 BeniectBa u matepualbl B KHU3HU 3 bubmmoreka [{OK
' 4ell0BeKa https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmmorexa T[TOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
N KounuecTBo Nara DJIeKTPOHHBbIE HU(PPOBHIE
/i Tema ypoka 4yacoB S — o0pa3oBaTe/ibHbIE
Bceero pecypcbl
1 [Ipenmer xumuu. Poss xuMum B )KU3HU YelioBeKka. Tena u BenecTna 1 bubnmorera [TOK
https://m.edsoo.ru/ff0d210c
2 [ToHsTHE O METOAX TIO3HAHMS B XUMUHU 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227e
3 ArperatHoe COCTOSTHHE BEIIECTB 1
4 [Tpaktrueckas padota Ne 1 «IIpaBuma paboTsl B 1a00paTopuu u 1 bubmuorexa [JOK
puéMbI 0OpaleHus ¢ 1abopaTOPHBIM 000PYIOBAHUEM https://m.edsoo.ru/ff0d23dc
bubnuoreka [IOK
> HlHCTEIC BemeoTBA X CMECH L https:// m.edsog ru/ff0d26ca
6 Crioco0nI pasneneHus cMmecen 1
7 [Ipaktrueckas padota Ne 2 «PazneneHue cmecelt (Ha mpuMepe OUUCTKH 1 bubnuoreka [JOK
TTOBAPEHHOM COJIN )» https://m.edsoo.ru/ff0d28c8
8 [Ipaktrueckas padota Ne 3 "Ananu3 nouss"” 1
9 ATOMBI U MOJIEKYJIbl. ATOMHO-MOJIEKYJIIPHOE YUeHHE 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0d2a6¢c
10 XUMUYECKUE PTIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2be8
1 XUMUYECKUE DTIEMEHTBI. 3HAKH (CUMBOJIbI) XUMHUYECKUX JIIEMEHTOB. 1 bubnnoreka [JOK
OTHOCuTENbHAs aTOMHAs Macca https://m.edsoo.ru/ff0d2be8
12 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYecKas hopmyIa. 1 bubnunoreka [JOK
BaneHTHOCTh aTOMOB XUMUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2eae
13 Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMUYECKHX 3JIEMEHTOB 1 bubnuorexa [IOK
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https://m.edsoo.ru/ff0d2eae

14 OTtHocuTeNnbHAsE MOJIEKYJISIpHAs Macca bubmorexa LIOK
https://m.edsoo.ru/ff0d323c
15 MaccoBast 107151 XAMUUYECKOTO 3JIEMEHTA B COSAMHEHUH brbmmorexa LOK
https://m.edsoo.ru/ff0d350c
16 MaccoBast 107151 XAMUUYECKOTO 3JIEMEHTA B COSAMHEHUH brbmmorexa LOK
https://m.edsoo.ru/ff0d350c
17 du3nYecKue U XUMUICCKHE SBIICHUS. XUMHUSCKast PEAKITHS brmmorexa [OK
https://m.edsoo.ru/ff0d37fa
18 [Tpu3Haku U yCIOBUS MPOTCKAHMSI XUMUICCKIX PEaKIIHA bubamorera LOK
https://m.edsoo.ru/ff0d3al6
19 3aKOH COXpaHEHHs MacChl BEIIECTB. XMMUYECKHE YpaBHEHUS Bubnuorexa LTOK
https://m.edsoo.ru/ff0d3b88
20 Knaccudukanus XuMuuecknx peakiuii (COeTMHEHUs, Pa3IoKEeHHUSI, bubnuoreka [IOK
3aMeInieHus, 0OMeHa) https://m.edsoo.ru/ff0d3f34
. bubnuoreka [IOK
21 O06001IeHre 1 cucTeMaTu3alus 3HaHu| https://m.e dsogru 1f50d40c4
29 Kontponpnas padorta Nel o reme «BemecTBa n XuMuueckue bubnuoreka [JOK
peakuum» https://m.edsoo.ru/ff0d4290
23 AHanu3 KOHTPOJIBHOM paboThI
24 Bosgyx — cMmech razos. Cocras Bo3ayxa. Kuciopon — sieMeHT u bubnnoreka [JOK
npocroe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
o5 Ou3nyecKue U XUMHUYECKHUE CBOMCTBA KUCIOPOa (peakinu bubnnoreka [JOK
OKHCIICHUS, TOPEHUE). https://m.edsoo.ru/ff0d4614
26 [TonsiTre 06 okcuaax
97 CriocoOslI mosTydeHus: KUCI0po/1a B 1a00paTOPUU U MPOMBITILIEHHOCTH. bubnunoreka [JOK
IIpumMeHenue kucnopoaa https://m.edsoo.ru/ff0d497a
28 IIpaktuyeckas padora Ne 3 o teme «lloxyuenue u codbupanue bubnuorexa [IOK
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KHCJIOPO/1a, U3yYEHUE €Er0 CBOMCTBY»

https://m.edsoo.ru/ff0d4ae2

29 TennoBoit 3¢ GeKT XUMHUECKON PeaKLnu, IOHATHE O bubmuorexa [IOK
TEPMOXUMHUYECKOM YPABHEHUH, IK30- U SHAOTEPMUYECKUX PEAKLUAX https://m.edsoo.ru/ff0d4790
30 TormmuBo (HedTh, Yroiab U MeTaH). 3arps3HeHNe BO31yXa, CIIOCOOBI €ro bubnuorexa [JOK
NIPEAOTBPALLEHUS https://m.edsoo.ru/ff0d4c4a
31 Boaopon — snemMeHT u npocrtoe BemecTBo. Haxoxaenue B npupoie brommorexa [OK
P P ' A PP https://m.edsoo.ru/ff0d4dd0
32 du3NYECKUe U XMMUYECKHE CBOMCTBA BoIopoaa. [Ipumenenne bubmmoreka [{OK
BOJIOpOJA https://m.edsoo.ru/ff0d4dd0
33 CrrocoOsI ImoTydeHus: BOAOPOIa
bu6moreka [IOK
34 I1
OIPITHE O KHeioTax https://m.edsoo.ru/ff0d50d2
bu6moreka [IOK
35 II
OFTHE O COTX https://m.edsoo.ru/ff0d50d2
36 [Tpaktrueckas padota Ne 4 mo teme «Ilomyduenue u cobupanue bubnuoreka [IOK
BOJIOPOJIa, U3YUYEHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
bu6mmoreka [JOK
37 K . Moue. M
oJinyecTBO BemiecTBa. Mouib. Mossipaas macca httos://m. edsoo.ru/ff0d5230
bu6mmoreka [JOK
38 K . Mouse. M
oJinyecTBO BemiecTBa. Mouib. Mossipaas macca httos://m.edsoo.ru/ff0d5230
. " bubnuoreka [JOK
39 M 0 .3 A
OIUIPHEBIH ODBOM L4308, RO ABOTAAPO https://m.edsoo.ru/ff0d542e
bub K
40 MousipHbiii 00BEM ra3oB. 3akoH ABOTAIpPO ht?ps?;r?lf:;zgg /#10d5426
41 Brruncnenus 00bEMa, KOIHMUECTBA BEIIECTBA ra3a MO €ro U3BECTHOMY bubnunoreka [JOK
KOJIMYECTBY BELIECTBA WIH O0BEMY https://m.edsoo.ru/ff0d55a0
42 Brrurcnenus KoJiMyecTBa, MacChl BEIECTBA 110 ypaBHEHUSM bubnunoreka [JOK

XUMHUYCCKUX peaKI.lPII’I

https://m.edsoo.ru/ff0d5708
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43 Briuncnenust kKoauuecTBa, MacChl BEIIECTBA 110 YPAaBHEHUSIM bubmuoreka [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708
44 Berurcnenus 006EMOB ra30B 10 ypaBHEHUIO PEAKITUN HA OCHOBE bubnuorexa [JOK
3aKOHA 00BEMHBIX OTHOIIICHHI ra30B https://m.edsoo.ru/ff0d5708
45 Berarcnenus 006EMOB ra30B 10 ypaBHEHUIO PEAKITUN HA OCHOBE bubnuorexa [JOK
3aKOHA 00BEMHBIX OTHOIICHHH ra30B https://m.edsoo.ru/ff0d5708
46 duznyeckre 1 XUMHUYECKHE CBOMCTBA BOJIBI bubmmorexa [TOK
https://m.edsoo.ru/ff0d587a
. bubmmoreka [{OK
47 CocraB ocHoBanuil. [loHsTHE 00 HHAMKATOpPAX httos://m.e dsocI)_.Iru 1005962
48 Bona kak pactBoputens. HacwimmeHHbIe 1 HEHACKIIIIEHHBIE PACTBOPHI. bubmorera [JOK
https://m.edsoo.ru/ff0d5b40
49 MaccoBas 107151 paCTBOPEHHOTO BEIIECTBA
50 MaccoBas 107151 paCTBOPEHHOTO BEIIECTBA
51 [Ipaktrueckas padota Ne 5 mo reme «IIpuroroBiaeHue pacTBOpoB ¢ bubnuoreka [IOK
ONpeaeIEHHON MacCOBOM J10JI€H PaCTBOPEHHOTO BEIIECTBA https://m.edsoo.ru/ff0d5eba
52 O06o0menue u cucreMaru3arus 3Hanuii mo Teme "Kucnopoa. Bomopos.
Boga"
bu6mmoreka [JOK
53 KonTtponbnas padorta Ne2 o reme «Kucnmopoa. Bogopoa. Boma» httos://m.e dsogru 16046342
54 AHau3 KOHTPOJIBHOW paboThI
55 Oxkcuppl: cocTaB, Kiaccu(uKaius, HOMEHKIATypa bubmmotera [JOK
https://m.edsoo.ru/ff0d664e
56 [TonyueHnue 1 XuMUYeCKHe CBOWCTBA KUCIOTHBIX, OCHOBHBIX U bubnuoreka [JOK
aM(pOTEPHBIX OKCUIIOB https://m.edsoo.ru/ff0d664e
57 OcHoBaHus: cOCTaB, KIaccu(uKalms, HOMEHKIATypa bubmorexa HOK
https://m.edsoo.ru/ff0d67ca
58 [Tony4eHue U XUMUYECKUE CBOMCTBA OCHOBAHUM bubnuorexa [IOK
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59 KucnoTsl: cocraB, kinaccudukarus, HOMEHKIIATypa bubmmorexa [JOK
https://m.edsoo.ru/ff0dfee2
60 [Tomy4yeHne 1 XUMHYECKHE CBOMCTBA KUCIOT brbmmorexa LOK
https://m.edsoo.ru/ff0dfee2
61 Comnu: coctaB, kinaccuduKaims, HOMEHKIaTypa bubmorexa HOK
https://m.edsoo.ru/00ad9474
62 CriocoObl MosTydeHus: 1 XUMHUYECKUE CBOMCTBA colieit
63 I'eHeTnyeckas CBSA3b MEXKIY KJIaCCAMH HEOPTaHUYECKUX COCIMHCHHIMA bubmmorexa LOK
https://m.edsoo.ru/00ad9a50
64 ['eneTnveckas CBsI3b MEXKY KJIaCCAMH HEOPTAaHUYECKUX COSAMHEHUIN bubmorexa [TOK
https://m.edsoo.ru/00ad9a50
65 [Ipaktrueckas padota Ne 6. Permenue sxcriepuMeHTaIbHBIX 33]1a4 110 bubmuorexa [JOK
TeMe «OCHOBHBIE KJIAaCChl HEOPraHUYECKUX COEIUHECHUIN https://m.edsoo.ru/00ad9b7c
. bubnuoreka [IOK
66 O06001eHre 1 cucTeMaTu3alus 3HaHu| httos://m.e dsogru 100ad9ch?
67 KonTtponbras padoTta Ne3 o reme "OCHOBHBIE KIacChl bubnuoreka [IOK
HEOpPraHWYECKUX COCTMHEHUN" https://m.edsoo.ru/00ad9ela
68 AHanu3 KOHTPOJIBHOM paboThI
69 [TepBbie MOMBITKHM KIacCU(MUKAIIMN XUMHYECKUX 1eMeHTOB. [loHsTHE bubnuoreka [JOK
O TPYIIAX CXOJHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
70 DneMeHTHI, KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U THIPOKCHIBI
71 [Tepuoauueckuii 3akon u [leproauueckas cucteMa XUMHUYECKUX bubnnoreka [JOK
snemeHToB JI. . MenaeneeBa https://m.edsoo.ru/00ada52c
72 Ilepuropl, rpymnbl, NOATPYIIIBI Bu6mmorexa LIOK
https://m.edsoo.ru/00ada52c
73 Crpoenune atomoB. CocTaB aTOMHBIX siziep. M30Tombl bubmmorexa [JOK

https://m.edsoo.ru/00ada342
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74 CTtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB bubnmoreka [JOK
ITepunoauueckoii cucremsl /1. 1. Menneneesa https://m.edsoo.ru/00ada6hc
75 CtpoeHue IeKTPOHHBIX 000JI0Y€K aTOMOB JIEMEHTOB bubnuorexa [JOK
ITepunoanueckoit cucremsl /1. 1. Menneneena https://m.edsoo.ru/00ada6hc
76 XapakTepuCcTUKa XMMHAYECKOT0 3JIEMEHTA 110 €70 IOJIOKEHHIO B bubnuorexa [JOK
IIepnoanueckoii cucreme . . Menneneesa https://m.edsoo.ru/00ada824
77 3nauenue [leproanueckoro 3akoHa /s pa3BUTHS HAYKH U MIPAKTUKU brbmmorexa [OK
https://m.edsoo.ru/00ada96e
78 DNEeKTPOOTPULIATENBHOCTh ATOMOB XUMUYECKHX AJIEMEHTOB brbmmorexa [OK
https://m.edsoo.ru/00adaab8
CamocrosrenbHas pabota no teme "[lepuoauueckuii 3aKoH u
79 [Tepuonnueckas cucrteMa xuMuieckux anemeHToB . 1. Menneneesa.
Crpoenue aroma"
80 HNonnas xumuyeckas CBs3b bubmorexa [IOK
https://m.edsoo.ru/00adac34
81 KoBanenTHas nonsipHas XuMU4ecKasi CBS3b bubmorexa TOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
82 KoBanenTHas HenossipHasi XuMu4eckasi CBSI3b
https://m.edsoo.ru/00adaab9
83 Merammueckas XUMHUYECKasi CBSI3b
84 CreneHb OKUCICHUS bubmorexa HOK
https://m.edsoo.ru/00adae28
bubmuoreka [JOK
85 OKHUCIUTENHEHO-BOCCTAHOBUTEILHBIC PEAKIIHH
https://m.edso0.ru/00adb076
86 OKucauTenu U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.edsoo.ru/00adb076
87 CocraBieHne ypaBHEHUH OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEaAKIIUiA
88 CocraBieHne ypaBHEHUH OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIMiA
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O6o006menne u cuctemMaru3anys 3HaHui o Teme "CtpoeHue aToma.

89 1

Xumuyeckas CBs3b"
90 KonTtponeHast padota Ne4 o teme «CtpoeHne atoma. XuMU4ecKast 1 bubnuorexa [JOK

CBS3b» https://m.edso0.ru/00adb486
91 AHanmu3 KOHTPOJIBHON pabOTHI 1
92 M. B. JIOMOHOCOB - y4CHBIH-IHITUKIONEAUCT
93 . Y. MenneneeB - yU9eHBIH, IeIaror U TpaxJaaHuH 1
94 BrIpamyBanue KpUCTAJUIOB aTFOMOKAIMEBBIX KBACIIOB UM METHOTO 1

Kyropoca
95 Pemenue 3aga4d Ha pa3zBuTHE PYHKIIMOHATBHON TPAMOTHOCTH 1
96 Pemenue 3a1a4 Ha pa3BuTre QYHKIIMOHATHLHOW TPAMOTHOCTH
97 Pemenue 3agau Ha pa3zBuTHe PYHKIIMOHAIBHON TPaMOTHOCTH 1

. bubmuoreka [JOK
98 O06o01enre 1 cucTeMaTru3amus 3HaHUH 1 httos://m.e dsogru 100adb33c
99 PeseprubIit ypok. O6001IeHNE U cCHCTeMaTH3alHsl 3SHAaHUH 1 Et?[?s?;l;f;igr(j/%% d9ch2
100 PesepBubIit ypok. O6001IeHNE ¥ CUCTEMAaTH3aIMs 3HAHUN 1 Et?{ij?;lr?:;iggﬁfo d61c6
101 Hroropas koHTpoJIbHAs paboTa 1
102 AHanu3 UTOrOBOM KOHTPOJIBHOU padoThl. [loBenene nToros roaa 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/00adb486
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9 KUIIACC

Kommmuecr DJIeKTpOHHbIe HH(ppoBbIE
Ne i/ Tema ypoka BO 4acoB Aara o0pa3oBaTe/bHbIE
H3yUYeHus
Bceero pecypcbl
1 [Tepuonnueckuii 3akoH. [leproanueckas cucTeMa XUMHYECKUX 1 bubnuorexa [JOK
anemenToB J[. 1. Menaeneera https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmuoreka [IOK
MIEPBBIX TPEX NEPUOJOB https://m.edsoo.ru/00adb6b6
3 Knaccugukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB 1 bubnmorexa [JOK
https://m.edsoo.ru/00adb7e2
4 Bubl XuMU4eCKO# CBSI3M M TUITHI KPUCTAJUTMUECKUX PEMIETOK 1 bubamorexa [JOK
https://m.edsoo.ru/00adbac6
5 Kontponbras padota Nel o reme «IloBTopenue u yriyonenue 1
3HAHU OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca»
6 Knaccudukanus XuMU4eCcKuX peakiuii Mo pa3audHbIM MTPU3HAKAM 1 bubmorexa [TOK
https://m.edsoo.ru/00adbch0
7 [ToHsiTHE O CKOPOCTH XMMHUYECKOH peakiuu. [loHsATHE 0 TOMOT€HHBIX 1 bubnnoreka [JOK
Y T€TePOTCHHBIX PEAKIUIX https://m.edsoo.ru/00adbe9a
[TonsiTHe 0 XUMHUYECKOM paBHOBECHH. DaKTOPHI, BIUSIOLUIUE HA
8 CKOPOCTh XUMUYECKOU PEAKIIUU U MOJI0KEHHE XUMHUECKOTO 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adc28c
paBHOBECHS
bubnuoreka [JOK
9 OKUCIUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIIHH 1
https://m.edsoo.ru/00adcade
10 Teopus anexkTponuTHueckoit aucconranuu. CuabHbIE U cadbie 1 bubnuoreka [IOK
JJIEKTPOJIATHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHMS peakuuii 1 Bubmmorexa LIOK

https://m.edsoo.ru/00add448
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XHUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI B CBETE MPE/ICTABICHUN

bubmuoreka [JOK

12 00 AJIEKTPOIMTUIECCKON JUCCOITUAITTT https://m.edsoo.ru/00add5d8
13 XUMHUYECKUE CBOMCTBA COJICH B CBETE MPEJCTaBICHUN 00 bubnuorexa [JOK
BIEKTPOJIUTUYECKON AUCCOUALINHT https://m.edso0.ru/00add8b2
. bubnuorexa [JOK
1 Homsrue o ruzpomuse conet https://m.edsocI)_.[ ru/00add9d4
. bubnuorexa [JOK
15 O06o001eHre 1 cucTeMaTru3aIus 3HaHU httos//m.e dSO(])_.II’U 100addd12
bubnuoreka [JOK
16 [Ipaktuueckas padota Ne 1. «Pemienne sKCIepUMEHTAIBHBIX 337129 https:/m.e dsocI)_.[ru 100addbfa
17 KonTtponbHas pabora Ne2 no teme «IeKTpOIUTHYECKAS bubnuoreka [IOK
qucconuranysa. XuMAYECKUE PEAaKIIMU B pacTBOPax» https://m.edsoo.ru/00addecO
18 OO6mrast XxapakTepUCTHKA TaJOTeHOB. XMMHUUYECKHE CBOMCTBA Ha bubmuotexa [JOK
MpUMeEpe XJopa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. ComnsiHast KUCIIOTa, XUMUYECKUE CBOMCTBA, bu6mmoreka [IOK
MOJIy4€HHE, TPUMEHEHUE https://m.edsoo.ru/00ade104
20 [Ipaktrueckas padota Ne 2 o teme «Ilomydenre CONSTHONM KHCIIOTHI, bubnuoreka [IOK
n3y4yeHue e€ CBOMCTB» https://m.edsoo.ru/00ade348
21 Brrunciienus no ypaBHEHUSIM XUMHYECKUX PEAKIMH, €CIIU OJUH U3 bubnnoreka [JOK
peareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
22 O6mas xapaktepuctuka neMeHToB VIA-rpynmsl E;f:g;;f;igﬁ}ém de6aa
93 AmorponHbie MoauUKauu cepbl. HaxoxaeHue cepbl u eé bubnnoreka [JOK
COCJIMHEHUH B MpUpoAe. XUMHUECKHE CBOMCTBA CEPhI https://m.edsoo.ru/00ade64a
24 CepoBosiopo, cTpoeHue, (U3HUecKre U XMMUYeCKHe CBOMCTBa bubmmorexa [JOK
https://m.edsoo.ru/00ade802
o5 Oxcuppl cepbl. CepHas KHCIOTa, (U3HUECKHUE U XUMUYECKHE bubnuoreka [JOK

CBOﬁCTBa, MMPUMCHCHUC

https://m.edsoo.ru/00adea28
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XUMUYECKHUE pCaKknuu, JC)KAIHUEC B OCHOBC IPOMBIIIJICHHOTO

26 crioco0a MmoJrydeHus: CEpHON KUCIOThI. XUMUYECKOE 3arpsi3HEHUE Bubmmorexa LIOK
: https://m.edsoo.ru/00adec8a
OKpPY’KaIolllel Cpeibl COEAUHEHUSIMHU CEPhI
27 Brruncnenue MaccoBOM 1011 BBIXO/1A IPOAYKTA PEAKLIUH Bubnnotexa LIOK
https://m.edsoo.ru/00adec8a
28 OO6mas xapakTepucTuka 31eMeHToB VA-rpynmsl. A30T, bubnuorexa [JOK
pacrpocTpaHeHHe B pUpoie, GU3NIECKUE U XUMUIECKHUE CBOMCTBA https://m.edsoo.ru/00adeea6
29 AMMHak, ero pusndeckrne U XUMUYECKHUEe CBOMCTBA, MOTYYCHUE 1 bubnuorexa [JOK
IIPUMEHEHHE https://m.edsoo.ru/00adf004
30 [IpakTuueckas padorta Ne 3 no teme «llomyyenune ammuaka, bubnuoreka [IOK
M3y4YEHUE €ro CBOWCTB) https://m.edsoo.ru/00adf180
31 A3oTHas KuCI0Ta, €€ Pru3nuecKkue 1 XMMUYeCKUe CBOICTBa bubamorexa [JOK
https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIE aMMOHUS B KAU€CTBE
32 MHHEPATBHBIX YI00peHU. XMMHUYECKOE 3arps3HEHNUE OKPYKAOIIIEH Bubmmorexa [JOK
https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSAMHU a30Ta
33 ®docdop. Oxcua pochopa (V) u pochopHas kucnora, hpusndecKue u bubnuoreka [IOK
XUMHUYECKUE CBOMCTBA, MOTyYCHUE https://m.edsoo.ru/00adf68a
34 Hcnonws3oBanne GocdaToB B Ka4ECTBE MUHEPATBHBIX yI0OPESHUM. bubnuoreka [JOK
3arpsi3HEHUE TPUPOAHOU cpeapl hocharamu https://m.edsoo.ru/00adfc20
35 Yrnepon, pacpocTpaHeHue B IpUpoie, PU3nYecKre U XUMHUIECKHe bubnnoreka [JOK
CBOMCTBa https://m.edsoo.ru/00adfd9c
36 Oxcunpl yriaepoaa, ux pusndeckue U XMMHUYECKUE CBOMCTRA. bubnnoreka [JOK
DKOJIOTHYECKUE TPOOIIEMBI, CBsI3aHHbIE ¢ OKCH oM yriepoaa (1V) https://m.edsoo.ru/00adfebe
N bubmuoreka [JOK
37 YTosMbHast KHEIOTa M €€ coMn https://m.edsoo.ru/00ae006¢
38 [Ipaktnyeckas padora Ne 4 o teme "IlonydeHue yriaekucnoro rasa. bubnuorexa [IOK

KavecTBeHHas peakiyst Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ae027e
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39 [TepBoHauanbHBIE TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O bubnmoreka [JOK
COEIMHEHUSX YIIIepoia https://m.edsoo.ru/00ae054e
40 KpeMunii u ero coeqnHeHus bubmorexa [TOK
P 8 https://m.edso0.ru/00ae080a
41 [TpakTudeckas padorta Ne 5. Pemenue skciepuMeHTATBHBIX 33124 110 bubnuorexa [JOK
TeMe «BaxkHelmue HeMeTaIUIBI U UX COETUHEHU S https://m.edsoo.ru/00ae0bf2
42 Kontponbnas padota Ne3 o teme «BaxkHeliine HeMeTauIbl U UX bubnuorexa [JOK
COCITMHEHM S https://m.edso0.ru/00ae0el8
OO6m1ast XxapakTepUCTUKa XUMUUECKHX PJIEMEHTOB — METAJIJIOB.
N bubnuoreka [JOK
43 Metaiideckast CBSI3b U METAIHUECKas KPUCTAITMYCCKAsT PEIIETKA.
. https://m.edsoo.ru/00ae103e
dusnyeckie cBOMCTBA METAIIOB
44 XUMHUYECKUE CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUH PSIT bubmuotexa [JOK
HanpsHKEHUM METaJIOB https://m.edsoo.ru/00ae1156
O6mwme cnocoOsl moydeHus: MetauioB. CruiaBel. Beraucienus mo
45 aBHEHMSIM XUMUUYECKUX PEAKIUH, €CIIH OJNH U3 PEATE€HTOB bubmmorexa [OK
P P ’ p https://m.edso0.ru/00ae1156
COJICPKUT IPUMECH
46 ITousiTre 0 KOPPO3UU METAILIOB bubmmorexa [OK
pp https://m.edso0.ru/00ael1278
bu6mmoreka [JOK
47 €JIOYHBIE METAILIbI
1 https://m.edso0.ru/00ael4b?2
48 OKcHABI U THAPOKCUIBI HATPUS U KaJIUA bubmorexa LOK
8 AP a p https://m.edso0.ru/00ael4b?2
. . bubnuoreka [JOK
49 IllerouHO3eMEIbHBIC METAIUIBI — KAJIbLHKN U MarHui
https://m.edsoo.ru/00ael5e8
50 Baxknelme coeTUHEHUS KaJIbIIUI bubmorexa [IOK
https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN
52 JXéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHUs bubnuorexa [IOK
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53 [Ipaktuyeckas padora Ne 6 mo teme "XKECTKOCT BOABI U METO/BI €€ bu6muorexa [IOK
ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubnuorexa [JOK
>4 AdtiomiiHi https://m.edsocla_.[ ru/00aelc64
55 AmpoTepHbIe CBOWMCTBA OKCH/IA U TUJIPOKCHIA Bubnnotexa LIOK
https://m.edsoo.ru/00aelc64
56 Weneso bubmmoreka [{OK
https://m.edsoo.ru/00ae1d86
bubmuotexa [JOK
57 Oxcupl, ruapokcuabl u couu xenesa (1) u sxenesa (1) https:// m.edso;I ru/00ae35e6
58 O0001IeHne U cucTEMAaTH3aIlAs 3HAHWI
59 [Tpaktrueckas padota Ne 7. Permenue skcriepuMeHTaNbHBIX 33]1a4 110 bubmuotexa [JOK
TeMe «BakHelmne MeTauibl U UX COSTUHEHU https://m.edso0.ru/00ae3de8
Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIui, €clid OJUH U3
60 peareHTOB JaH B M30BITKE WM COACPKUT NTpUMecH. Berauciaenus bubmorexa IOK
. https://m.edsoo.ru/00ael 750
MaccOBOM JIOJIU BBIX0/1a IPOAYKTa pEeaKIINH
61 O06o01eHre U cucTeMaTr3amys 3HaHUH
62 KontponbHas padota Ned4 o reme «BakHelne MeTamuibl U UX
COEIMHEHUS
63 BemecTBa 1 Matepualibl B IOBCEHEBHOM KU3HU YEJIOBEKa bubmmorexa [IOK
https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeIbl Bu6mmorexa LIOK
https://m.edsoo.ru/00ae4270
65 Ponb XuMum B pellIeHHH HKOJOTMUECKUX MpooIeM bubmiorexa LIOK
https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O000IIeHNE U CHCTEMATHU3aIIHs] 3HAHUIHA bubmnorexa [IOK

https://m.edsoo.ru/00ae0dOa



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

. . bubnuorexa [JOK
67 P . 0600 1
e3epBHBIN ypok. O00O0IIeHNE ¥ CUCTeMAaTH3aIs] 3HAHUI https://m.edsoo.ru/00adb33c
. . bubnuorexa [JOK
68 Peze . 06006 1
PBHBII yPOK. LJOOOILCHNAE M CHCTEMATH3AINS SHAHIH https://m.eds00.ru/00ad9cb?

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «IIpocsemienuey
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. O. C. T'abpuensu, . B. Akcénona, C. A. CnagkoB ""MeToandeckue
peKOMeHaaIuu sl yuuTens K yueOHuky "Xumus - 8 ki1." O. C. IN'abpuensna,
N. T. Octpoymona, C. A. Cnankosa"

2. I'abpuensu O. C., Bocko6oitaukosa H. I1., flmykoBa A. B. HacronpHas
KHUTA y4uTess. Xumusi. 8 Ki

3. l'abpuensu O. C., Bockoboinukosa H. I1., SmrykoBa A. B. HacTtonbhas
KHHTA y9uTess. Xumus. 9 K.

4. Xumus : 8—9-e kaccel : 6a30BbIil YPOBEHB : METOAMUYECKOE MTOCOOUE K
yueOnukam O. C. I'abpuensaa, U. I'. Octpoymosa, C. A. Cnagkosa / O. C.

INabpuensn, C. A. Crnankos.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://lesson.edu.ru/04/08



