MHUHUCTEPCTBO MPOCBEUEHUA POCCUMACKON ®EJIEPAILIUA
MuHucTepcTBO 00pa3oBaHus U HAyKu Y AMYpTCKOil PecniyOnuku
MOY COUI c. Unbunckoe Manonypruackoro paiiona ¥ amyprckoit PecryOnnku

PACCMOTPEHO YTBEPXJEHO
[Tenarornueckum CoBeTom [Tpukas Ne 49-O
IIpoTokon Nel Ot «27» aBrycra 2024 r.
Ot «26» aBrycra 2024r.

PABOYAA [TPOTPAMMA

VYuebHoro npeamera « XuMus. bazoBbiit ypoBEHbB

15 ooygaromuxcs 8-9 kinaccos

c. Mnpunckoe, 2024 r.



HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTABICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (peaepanbHOil paboyeil mporpaMMbl BOCTIUTAHUS
U C Y4eTOM KOHIEMIMUMU TMpenojaBaHus ydeOHOro mpeamera «XuMUS» B
oOpazoBaTebHbIX Opranu3anusax Poccuiickoit deneparuu.

[Iporpamma mo xuMuu 1a€T TpeACTaBICHUE O NEsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOY4YAIOIIUXCS CpPEACTBAMHU Y4eOHOIO
nmpeamera, yCTaHABIMBaeT  0O0sA3aTENbHOE MpeIMETHOE coJiepKaHue,
npeaycMaTpUBAET PACHpPECIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpENeNseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEM OOydJarouuxcsi, ONpeAessieT BO3MOXKHOCTU MpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00Opa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUH CIY>KUT OCHOBOM MJis (pOPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJiib UrparoT (opMUpyeMble XUMHUEH MPENCTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIONUHU BEIIECTB B MPHUPOAE, O MYTSIX PEIICHUS TJIOO0ATbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peayiM3allid  BO3MOXKHOCTEH  JJII  CaMOpasBUTHS |
dbopMupoBaHUS KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIIUICHUS W TBOPYECKHUX CIOCOOHOCTEMH
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITENbHOCTH,
AKCIIEPUMEHTATBHBIX M HCCIEJOBATEIbCKUX YMEHUH, HEOOXOAUMBIX KakK B
MTOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATBLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIETIOCTHOTO B3TJIs/Ia HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;

crocoOCTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B HKOJIOTHUYECKOE
oOpa3zoBaHue 00y4aOIINXCS.

JlaHHbIE HampaBiieHHs] B OOYYEHUM XUMHUU O0ECHEeUMBAIOTCS CHEHUPUKON
colepKaHusi  y4eOHOro MpeaMera, KOTOpPbId  SIBISETCS  MeAaroru4ecku



aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOI'O 0O0IIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOUIMMHUCS CHUCTEMBI IMEPBOHAYATBHBIX TMOHATHN XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX MOHITUU
OPraHUYECKON XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHHU C(HOPMUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 moaxoaa K €€ m3ydeHuro. Colep:kaHue CKIIAIbIBAETCA W3 CHCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIICCTBE U CUCTEMBI MOHATUH O XUMHUUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HAa OCHOBE TEOPETUUYECKHX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuognueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4E€HUS O CTPOCHUU aTOMa U XUMUUYECKOM CBSI3H;

— TIpEeACTaBICHUNM 00 DIIEKTPOJUTHUECKON JTUCCOIMAIIUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS TOCJICIOBATEIIBHO OT OJHOTO
YPOBHS K APYTOMY, BBITIOTHSS (PYHKIIUHA OOBSICHEHHS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHMS U BO3MOKHOCTEN MPAKTUUECKOTO MIPUMEHECHUS U MOJIYUYCHUS U3Yy4aeMbIX
BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABICHUS] O XUMHUYECKOW COCTABJISIOIIECH HAYYHOM KapTUHBI MHUpPA B JIOTUKE
€€ CHCTEMHOM ITPUPO/IbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAAM
MO3HAaHUs B Hayke. M3yyeHHe XMMHUM MPOUCXOAUT C NMPHUBICYEHUEM 3HAHUU W3
paHee M3YYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mup», «buomorus. 5—7
Kiacce» U «duzuka. 7 Kimaccy.

[Ipy wu3yyeHMH XUMHUHU TPOUCXOAUT (POPMHpPOBAHHWE 3HAHUA OCHOB
XUMUYECKOW HAyKH KaK 00JJAaCTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOM
NESITEIbHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amadya yuyeOHOTro IpeaMeTa COCTOMT B (POPMHPOBAHMH CHCTEMBI XUMHUYECKHX
3HAHUN — BaKHEUIUX (PaKTOB, MOHATHUH, 3aKOHOB M TEOPETHUECCKUX ITOJIOKCHUH,
JOCTYIHBIX OOOOIIECHUH MHPOBO33PEHUYECKOrO XapaKTepa, s3blKka HayKH, B
MPUOOIICHNH K HAyYHBIM METOAaM TO3HAaHWUS IIPH HM3YYCHUU BEIISCTB U
XUMHUYECKUX PEaKInid, B GOPMUPOBAHUN M PA3BUTHH TO3HABATCILHBIX YMCHHHN U
WX TPUMEHEHMM B Y4YEOHO-TIO3HABATEILHOM U Yy4e€OHO-HCCIIETOBATEIbCKOM
NEATeIIbHOCTH, OCBOCHHHU TpaBWi Oe30macHOTro oOpalieHHs ¢ BEIIeCTBAMHU B
MOBCEIHEBHOM JKU3HH.

[Ipy M3ydyeHMM XUMHUHM Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHMS BAXKHOC
3HAYEHHUE MPUOOPENIN TaKHE 1eJH, KaK:

— ¢dopMUpOBaHUE HHTEIJIEKTyaJlbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHMIO, COTPYAHUUYECTBY, CAMOCTOSITEIBHOMY MPUHSATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOLMIUMCS YCIOBUSIM KU3HU;



— HampaBlICHHOCTh OOYyYE€HHUsST Ha CHUCTEMaTUYeCKoe MPHOOIICHUE
o0ydJaromuxcs K CaMOCTOSITEIbHOW TI03HABATEIBLHOM JEATEbHOCTH, HAY4YHBIM
METOJaM TO3HaHUsA, (POPMHUPYIOIMIMM MOTHBALMIO U Pa3BUTHE CIOCOOHOCTEH K
XAMWH;

— o0ecrieueHne yCI0BUM, CIOCOOCTBYIOIIMX MPUOOPETCHUIO 00YUAIOIIUMUCS
OMbITa Pa3HOOOPA3HOU JEATEIILHOCTH, TMO3HAHUS U CaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTCHIIMI), UMEIOIINX YHHUBEPCAIbHOE 3HAUYCHHUE IS
Pa3IUYHBIX BUJOB JAEATEIbHOCTH;

— (dopmupoBanue o00mel (YHKIMOHAJBHOM M €CTECTBEHHO-HAY4YHOU
IPAaMOTHOCTH, B TOM 4YHUCJIE YMEHUH OOBICHATH U OICHUBATH SIBIICHUS
OKPY’KAIOIIEro MUpa, UCIOJIb3ys 3HAHUS U OMBIT, MOJYyYECHHBIC MPU H3yYCHUU
XUMUU, TPUMEHSITh UX TIPU PEIICHUH MPOOJIEM B TOBCETHEBHOM KU3HU U TPYIOBOM
NeSATeNbHOCTH;

— ((opMupoBaHue y O0OydYarOIIUXCS T'yMaHUCTUYECKUX OTHOIICHHH,
MOHUMAHUSI TEHHOCTU XUMHUYECKUX 3HAHMU ISl BBIPAOOTKH HSKOJIOTHYECKU
11eJecoO00pa3HOro TMOBEJAEHUS B OBITY W TPYJAOBOM JESATEIBLHOCTH B IEJAX
COXpaHEHHMs CBOETO 37J0POBbsI M OKPY>KAIOIIEH MTPUPOTHON CPEIBI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAaHMIO Ha OCHOBE YCBOCHHS  OOIIEYEIIOBEUECKUX  IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(WIIsl ¥ HAMPABICHHOCTH JabHEUIIIETO
oOy4eHUs.

OO61iee unciio YacoB, OTBEIEHHBIX /JIs1 U3yUYE€HUS XUMHUU Ha YPOBHE OCHOBHOT'O
obmiero oOpaszoBaHus, coctaBiseT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kinacce — 68 yacoB (2 yaca B HEJENIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Ponb XuMuK B KU3HU YellOBEKa. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTomax MO3HAHMWS B XUMHUM. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE JJIEeMEHThl. CHMBOJBI XHUMHUYECKHX
3neMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cOCTaBa BewlecTB. OTHOCUTENbHAs aTroMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBasi 10JIs1 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomnuectBo BemecTBa. Monb. MonsipHas macca. B3anMocBs3b KOJIUYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

®uU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMHUYECKasi peakius U €€ MpU3HaKHu.
3aKOH COXpaHEHMs MacChl BelecTB. XuMmuueckue ypaBHeHus. Knaccudukarms
XUMUYECKUX peakIuii (COeqUHEHNUs, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuwiaMu paboThl B JabOpaTOpuu |
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3yUYEHUE U OINUCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPraHWYECKUX BEIIECTB, HAOIIOIEHHE
¢usznueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKE,
KUATIEHUE U KOHJIEHCAllMA BOJbI) U XUMUYECKHX (TOpeHHE CBEYH, MPOKAJIMBAHUE
MEIHOM TIPOBOJIOKH, B3aUMOICHCTBIE MeJla C KUCIIOTOW) sIBJICHUHN, HaOII0JeHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3iioKeHHE THAPOKCHUIA
meau (1) mpu HarpeBanum, B3auMoaelcTBUE Kene3a ¢ pactBopom coau meau (11),
U3Y4YECHHE CIOCOOOB pa3/ieNieHus] CMECE: C TOMOIIbI0 MarHuTa, (QUIbTPOBAHHE,
BhIMIApUBAHUE, NTUCTUIUIIMS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA MMOBAPEHHOM
Comv, HaONIOJEHWE W  ONUCAaHWE  PE3YJNbTaTOB  TMPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHHE MOJENICH MOJEKYJ
(1apocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKHX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — aneMeHT U MmpocToe
BemecTBO. Haxoxmenue kuciaopoma B mpuponae, (U3NYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kwucinopona. CrocoObl
MOJIyYEHUs KHUCIOpoJa B Ja0Opatopuu H  NOpoMbIIUIEHHOCTH. Kpyrosopor
Kuciopozaa B mpupoe. O30H — autoTponHas MOAUGUKAIIHS KACIOPOIa.

TemmoBoit 3P heKT XUMUYECKON peakiuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- W DSHJOTEPMHUYECKUE pEAKUHMHU. TOIUIMBO: yrojib M METaH. 3arpsi3HEHHE
BO3/1yXa, yCUIIEHHE apHUKOBOTO 3¢ (eKra, pa3pylieHue 030HOBOTO CIIOsI.



Bonopoa — anement u npoctoe BeniectBo. Haxoxnenue Bogopoaa B pupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOKI oTydeHus. KUcIoTh
U COJIH.

Momnsipabiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CBOMCTBA BOAbL. Boma Kkak pacTBopurenb. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Jis BELIECTBA B pacTBOPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBAHUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Boabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neoprannueckux coenunenuit. Oxcunbl. Knaccudukanus
OKCUJIOB:  cosiecoOpasyroniue  (OCHOBHBIE, KHCJIOTHbIE, aMdoTepHble) W
HecosieoOpasyromue. Homenkinarypa okcugoB. @DuU3MUECKHE W XUMHYECKUE
cBoicTBa OKCUO0B. [loyueHne okcuaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMM: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHkiatypa ocHoBaHui. PU3WUYECKHE W XUMHYECKHE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUIM.

Kucnotel. Knaccudukarus kucinor. Homenkiarypa kucinor. Ousndeckue u
XUMUYECKHE CBOMCTBAa KHUCJIOT. Psa aktuBHoctu MetayuioB H. H. beketosa.
ITony4yenue Kucior.

Conu. Homenknatypa cosieil. duznyeckne 1 XMMUYECKUE CBOWMCTBA COJIEH.
[Tomyuenue counen.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHECHUM.

Xumuueckuit IKCnepumenm:

KA4EeCTBEHHOE OIPEACIICHNUE COACPKAHUSA KUCIOPOJa B BO3AYXE, IOJIYUYCHHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHHE CBOMCTB KHCIOPOJa, HaOJII0JeHUE
B3aMMOJICMCTBUSL BEUIECTB C KUCIOPOJAOM U YCIOBHUS BO3HHMKHOBEHUs U
NpeKpaileHus ropeHus (mokapa), O3HaKOMJICHHE C o00pa3laMud OKCHUIOB H
OMKMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpAHHME, pACMO3HABAaHWE W H3YyUCHUE
CBOWMCTB BOJOpoaa (ropeHue), B3aumMozeicTBue Bogopoaa ¢ okcumom meau (1)
(BO3MOKHO HCIOJIb30BaHUE BHUJAEOMATEPUAIOB), HabI0IeHHe 00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HUCCIIENOBaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C ONPEACIEHHOU
MACCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJNIAMU
(HatpueM ©  KaibliieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAIIOB),
UCCJIeIOBaHUE O0pa3I0OB HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIAcCOB,
HaOJIIOICHNE U3MEHEHHUsI OKPaCKU WHIUKATOPOB B PacTBOpaxX KUCIIOT W IIEJIOYEH,
n3yuyeHue B3aumopencTaus okcuaa Menu (1) c pactBopoM cepHOI KUCIOTHI, KUCIOT
C METaJulaMH, Peaklui HEUTpaau3aluuy, MOJIYUYeHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITCCHEHHE OJHOTO MeTajyla JpPYyrMM W3  PacTBOpa  COJIM, PEIICHUE
JKCIIEPUMEHTAJBHBIX 33Jad Mo TeMe «BaxkHeHmue KIacChl HEOPraHHUYECKHX
COCIMHEHUID.

IHepuognuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHYECKHX
jeMeHToB JI. U. MenpgeaeeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PeaKIUU



[lepBble MOMBITKU KIacCU(DUKAIUM XUMUYECKUX HyieMeHTOB. l[loHsTtue o
IPYINax CXOJHBIX DJIEMEHTOB (ILETOYHBIE M IIEJIOYHO3EMEIbHBIE METaIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(pOTEPHbIE OKCUIbI
Y TUJIPOKCUBI.

Ilepuonnueckuii 3akoH. Ilepuoguueckas cucremMa XUMUYECKUX JIEMEHTOB /1.
N. Menpneneera. Kopotkonepuoanas u jyinHHOTIEpruoaHas popmbl [lepuoanueckoit
cucrembl xumuyeckux siemeHtoB [[. M. Menneneesa. Ilepuonbl U rpyIlibl.
DU3NYECKUN CMBICH OPSIAKOBOTO HOMEPA, HOMEPOB MEPHUOIA U TPYIIIIHI SJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX saep. M3oTonel. DnekTponsl. CTpoeHUe
ANEKTPOHHBIX  000J04YeK aToMOB NepBbIX 20 XMMHYECKUX  3JEMEHTOB
ITepuonnueckoin cuctemsl JI. M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKEeHUIO B [lepnoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUSI pajguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB,
METALNTUYECKUX U HEMETAIUIMYECKUX CBOMCTB IO TPYINaM U NEPUOIaM.

3nauenue I[lepuoanueckoro 3axkoHa u [leproanueckor CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MengeneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJisipHAss U HETMOJSpHAsi) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHusi.  OKHUCIUTEIbHO--BOCCTAHOBUTENBHBIE  PEAKIUU.
[Iponiecchl okucaeHus U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHe OO0pa3IoB BEIIECTB METAUIOB W HEMETAJUIOB, B3aMMOJIECHCTBUE
TUAPOKCUAA LHWHKA C pPAcTBOPAMHM KHCIOT M IIEJIOYEH, MPOBEAEHUE OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIU
(ropeHue, peakluu pa3aoKeHUs, COSTUHEHUS).

Mesrcnpeomemmnuwie ceas3u

Peanuzanusa MeXNnpeaIMETHBIX CBA3€H IPU M3YYEHUU XUMUU B 8§ Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIIONb30BaHWE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX
HNOHSTUM, TaK U MOHSATUMN, SIBISIOMIUXCA CUCTEMHBIMU JJI1 OTAEIBHBIX MMPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mme ecTecCTBEHHO--HAy4YHbIC TIOHATHS: HAyYHBIN (pakT, TUTIOTE3a, TEOPHs,
3aKOH, aHaJlu3, CHHTE3, KiIacCU(DHKAIMI, TEPUOJIUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®dusuka: MaTepusi, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbIL,
PaAMOaKTHBHOCTh, MOJIEKYJA, SJCKTPUYECKUN 3aps, BEIIECTBO, TEIO0, O0BEM,
arperaTHo€ COCTOSIHME BEIlleCTBa, Tra3, (U3NYECKUE BEIUYUHBI, €IUHUIBI
U3MEPEHUs, KOCMOC, IJIaHEThI, 3BE3/bI, COIHIIE.

buonorus: horocunTes, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE TIOPOJIBI, TTOJIC3HBIC
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XMMHUYECKasl peaKU s

[Tepuonnuecknii 3akoH. [lepuognueckas cucremMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne atoMOB. 3aKOHOMEPHOCTH B HW3MEHEHUH CBOWCTB



XUMHUYECKHUX IIIEMEHTOB IIEPBBIX TPEX MEPUOJOB, KAJIN, KAJIBLUA U UX COCIUHEHUN
B COOTBETCTBUU C IIOJIOKEHHEM DJJIEMEHTOB B llepuomuyeckon cucreme u
CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJBI XMUMHYECKOW CBSI3H. THIIBI KPUCTAJUIMYECKHAX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBS3U.

Knaccudukanus 1 HOMEHKJIATYpa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUuX
COCIMHEHUM, TEHETUYECKAs CBSA3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMUYecKUX peakuil Mo pa3indHbIM MIpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOUIMX B pPEAKIMU BEIIECTB, MO TeEIIoBoMY 3(ddekrty, 1o
U3MEHEHMIO CTETEeHEW OKUCICHHUS XMMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTHU, IO
YyYacCTHIO KaTaiu3aTopa). JK30- U SHIOTEPMHUECKHE PEAKIMHU, TEPMOXUMHUYECKHUE
YPaBHEHUS.

[lonstue o ckopoctu xumuyeckoil peakuuu. Ilonstue o0 0OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHsATHEe O TOMOTreHHBIX U T€TEPOTEeHHBIX
peakuusx. llonstue o karamuse. [IoHsaTue 0 xumMuueckoM paBHoBecuu. DaKTOpHI,
BIMAIOIIAE HA CKOPOCTh XMMHUYECKOM pEAKUMH U TII0JIO)KEHUE XUMHUYECKOIo

paBHOBECHS.
OKHUCIUTEIPHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMU,  JJICKTPOHHBIM  OanaHc
OKHUCJIUTENIbHO-BOCCTAHOBUTEIIBHOW  pEaKII1H. CocraBieHre  ypaBHEHUM

OKHUCJIMTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIUid C HCIOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust IEKTPOTUTAUECKON TUCCOIUANU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtnonbl, annonsl. MexaHU3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumudeckon cBsizu. Crenens auccorumanuu. CUiabHbIE U C1abble dJIEKTPOJIHTHI.

Peakiiuu nonHoro ooOMeHa. Y ciioBus MPOTEKaHUs peaKIuii HOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HOHHBIE YypaBHEHUs peakuuii. CBOWCTBAa KHUCIOT,
OCHOBAHUU U COJICH B CBETE MPEACTABICHUM 00 JICKTPOTUTHUECKON TUCCOIIUAIIIH.
KauecTBeHHbIe peakiiun Ha HOHBI. [IOHSITHE O TUAPOIU3E COJIEH.

Xumuueckuit IKchepumenm:

O3HAKOMJICHHE C MOJECISIMH KPUCTAIUIMYECKUX PEIIETOK HEOPraHHMYECKUX
BCIIECTB — METAJNIOB M HeMeTauioB (rpadura M anamasa), CIOKHBIX BEIISCTB
(xJIopua HATpUsl), UCCIIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEAKIIUU OT
BO3JICHCTBHS  pPa3NMYHBIX  (HAKTOPOB, HCCICIOBAHHE  DJICKTPOIPOBOTHOCTH
PacTBOPOB BEIIECTB, MPOIiecca TUCCOIMAIIMN KUCIIOT, IIeI04ei U coselt (BO3MOXKHO
WCTOJIb30BAaHUE BHUJICO MaTEpHaJIOB), MPOBEICHUE OIBITOB, WILIIOCTPUPYIONTUX
MPU3HAKA MPOTEKaHUS peakIuid HMOHHOro oOmeHa (0Opa3oBaHHWE OCaJIKa,
BBIJICJICHHE Ta3a, 00pa3oBaHHUE BOJbI), OMBITOB, HWJUTFOCTPUPYIOIIUX MPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUM (TOpeHUE, PEaKIMH Pa3JIOKCHUS,
COCJIMHEHUS), paclo3HAaBaHWE  HEOPraHWYECKUX  BEIIECTB C  IOMOIIbBIO
Ka4eCTBCHHBIX PEAKINN Ha MOHBI, PEIICHUE IKCIIEPUMEHTAIIbHBIX 3a/a4.

HemeTtasibl 1 HX COeTMHEHUA

OOmiast xapakTepucThka rajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTerneHu okuciaeHus. CTpoeHrne M (U3MYECKHE CBOMCTBA MPOCTHIX



BELIECTB — TAJIOT€HOB. XMMUYECKHE CBOMCTBA Ha IPUMEPE XJIopa (B3aUMOIEUCTBHE
C MeTaJulaMH, HeMeTaJllaMu, wienodamu). XnopoBojopoa. ConsiHas KucCIlOTa,
XUMHUYECKHE CBOMCTBA, IIOJIyYeHHE, NpuMeHeHue. [JlelictBue xjopa U
XJIOPOBOAOPOJA HA OPTaHU3M YEJIO0BEKA. BakHEHIINE XJIOPUIABI U UX HAXOKICHUE B
pUPOJE.

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3mvyecKkue CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPONHbIE MOAU(PUKALIMK KHCIOPOJa
U cepbl. XUMUYeCKUe cBoicTBa cepbl. CepoBOJOpPOA, CTpoeHUe, (puznyeckue u
XUMHYecKue cBoicTBa. OKCHUIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJOB.
Cepnas kucnoTa, Gpu3nuecKkre U XMMHYECKue CBOMCTBa (001IKe KaK MPeACTaBUTENs
KJlacca KHUCJIOT M creuurduueckue). XUMUYECKUE PEAKIUH, JiekKallhue B OCHOBE
OPOMBIIJIEHHOTO CMoco0a MOJy4eHUs] cepHOMl KHUCIoThl. IIpumeHeHue cepHoit
kucnoTbl. ConM CepHOM KHCIOThI, KadyeCTBEHHas peakuus Ha Ccyiab(paT-HoH.
Haxoxxnenue ceppl M €€ COEIMHEHMH B TpHUpojae. XUMHUYECKOE 3arpsi3HEHHe
OKpYXaIoIeld Cpellbl COCTUHEHUSIMU Cepbl (KUCIOTHBIE I0KIM, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro Mpe0oTBpALICHUSI.

O6mast xapaktepuctuka 31aeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTETEHH OKHUCIEHHs. A30T, pacCIpOCTpaHEHHE B MPHUPO/IE,
duznueckure u XuMuueckue cporictra. KpyroBopotT azota B mpupojae. AMMHAaK, €ro
duznueckre U XMMHUYECKUE CBOMCTBA, MOJdydeHue U npuMenenue. Coiu aMMOHUS,
X pU3NYECKHe U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHHMs. A30THas KHUCIOTa, €€ TOoJydeHue, (PU3MUecKrue W XUMUUYECKHEe
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crHenudpuyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATBHBIX YA0OPEHUH.
XUMHUYECKOE 3arpsi3sHEHNE OKPYIKAIOIIEH cpeiibl COeTUHEHUSIMU a30Ta (KUCIOTHbIE
JIOKIM, 3arps3HEHUE BO3Ayxa, MOYBBI U BOA0EMOB). dDocdop, amioTporHbie
moaudukanuu docdopa, Gusnueckue u xumMudeckue coirictBa. Oxcun ¢gocdopa
(V) u dochopuas kuciaora, pu3HUECKHEe U XMMHUYCCKHE CBOWCTBA, IMOJIYYCHHE.
HcnonszoBanue hocdaToB B kKauecTBe MUHEPATBHBIX YI0OPEHUH.

O6mas xapaktepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHBIC CTETICHN OKUCIICHUS. Y TIIEPO/I, AJTIOTPOITHBIE MOTU(DUKAITIH,
pacnpocTpaHeHHe B MpHUpoje, HU3NUECKUe U XUMUYECKHEe CBOWCTBA. AncopOrus.
Kpyrosopor yrimepoga B mnpupome. OKcuabl yriepoja, WX (QU3NUECKHEe WU
XUMUYECKHE CBOWCTBA, [JEWCTBUE HA JKUBbIE OpPraHU3Mbl, I[IOJIYyYEHUE U
pUMEHEHHE. DKOJIOTUYECKUE MPOOJIeMBI, CBs3aHHBIE ¢ okcuaoM yriepoxa (1V),
TUNOTe3a T100aJbHOTO MOTEIUIEHUs KIMMaTa, NapHUKOBBIA 3PdekT. YroibHas
KACIOTa U €€ conlu, UX (U3MYECKHEe M XMMHUYECKHE CBOWCTBA, IMOJYYCHHE U
npuMeHenne. KauecTBeHHass peakuusi Ha KapOoHaT-uoHbL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJIEHHOCTH M CETLCKOM XO35HCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAUHEHUSIX
yriepoja (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIUIIEPUH, YKCYCHAs! KUCJIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOAOB (Yroyib, TPUPOJHBIA ra3, HePTh),
MPOAYKTHl UX MepepaboTKu (O€H3UH), UX POJib B OBITY U MPOMBIILICHHOCTH.
[lonsiTue 0 OMONIOTUYECKH BAXKHBIX BEIIECTBAX: )KUPAX, OCJKaX, YriIeBoJax — U UX



poinu B KHM3HM 4elloBeKa. MarepuaabHO€ €IMHCTBO OpPraHWYECKUX W
HEOPraHUYECKUX COCTMHEHUM.

KpemHuii, ero ¢usznueckue ¢ XUMHYECKHE CBOICTBA, IOJy4YEHHE W
npuMenenune. CoeuHeHus KpeMHusl B mpupoe. OO1ue npeacTaBieHus 00 OKCUJIe
kpemaust (IV) u kpemHueBoit kuciore. CHUIMKAThI, UX UCIOIL30BaHUE B OBITY, B
IIPOMBILJIEHHOCTU. Ba)kHEHIIMe CTPOUTENbHBIE MaTepuaibl: KepaMHuKa, CTEKIIO,
IeMEeHT, OeToH, xkene300eToH. I[IpoOinembl 6€30mMacHOrO  MCIOJIB30BaHUS
CTPOUTEIBHBIX MATEPHUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuiit IKCnepumenm:

u3yuyeHrue oOpasIloB HEOPraHUUYECKUX BEIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
IPOBEICHUE KAUY€CTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE MPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpakaronue (PU3MUECKue M XUMHUYECKHE CBOWMCTBA
rajjoreHOB M WX COCAMHEHUM (BO3MOXKHO WCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HaKOMJIEHHE ¢ 00pa3aMu XJI0pUI0B (TaJIOreHUI0B), 03HaKOMIIEHHE C 00pa3liaMu
ceppl W €€ COCIMHEHUSMH (BO3MOXKHO UCIIOJIb30BaHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHE TIpoliecca OO0YIIMBaHMS caxapa IoJ| JeHCTBUEM KOHIICHTPUPOBAHHOMN
CEpPHOM KUCIIOTHI, U3yUYCHHE XUMHYECKUX CBOMCTB pa30aBIEeHHON CEPHOM KHUCIIOTHI,
IIPOBEICHUE KaYeCTBEHHOM peakIuu Ha Ccyib(aT-uoH U HaOII0IeHUE TTPU3HaKa e&
MPOTEKaHUsI, O3HAKOMJICHHE C (DU3NYECKUMH CBOMCTBaMH a3zora, gocdopa u ux
coeIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB), 00pas3IiaMy a30THBIX
U (GochopHBIX yAOOpeHHi, mojaydeHue, coOupaHue, pacro3HaBaHUE U U3YUYECHHE
CBOMCTB aMMHakKa, IPOBEIACHUE KAYECTBEHHBIX pEaKUUMi Ha HOH aMMOHHUA U
dochaT-oOH W U3yYEHHE TPU3HAKOB MX MPOTEKAHHUs, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeEIbI0 (BO3MOXXHO HCIOJIb30BAHHE
BUJICOMATEpUAJIOB), M3yUYE€HHE MOJelel KPUCTALIMYECKUX PEIIETOK aiMasa,
rpadura, QymiepeHa, O3HAKOMIIEHHE C TPOLECCOM aJCOPOIMH PACTBOPEHHBIX
BEIECTB AKTUBUPOBAHHBIM VYIIEM M YCTPOMCTBOM MPOTHMBOrasa, MOJy4YEHHE,
coOupaHue, pacrio3HaBaHUE M M3Y4YCHHE CBOMCTB YIJIEKHCIIOrO Ta3a, MpPOBEACHHUE
KayeCTBEHHBIX peakluii Ha KapOOHAT M CUJIIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB MX
OPOTEKaHUs, O3HAKOMJIEHME C TMPOAYKIMEH CHIMKATHON MPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3aJa4 Mo TeMme «BaxHelllne HeMeTaulbl U HX
COCUHECHUS.

MeTtajuiibl M UX COCAMHEHUS

OO0mrast XxapakTepUCTUKA XUMHUECKHX AJIEMEHTOB — METaJVIOB HA OCHOBAHUH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHToB J[. W.
MenneneeBa u ctpoeHus: atoMoB. CTpoeHne MetamioB. Meramnueckas CBsI3b U
METAJUIMYECKas]  KpUCTAUIMYecKass  pem€rka.  DNEKTPOXUMHUYECKUM  Psif
HaMpsHKeHU MeTaioB. dusnyeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0mime
crocoObl TosyyeHuss MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3alIUTHI X OT Koppo3uu. CruiaBsl (CTalb, YyT'yH, JIOPATIOMUHMMN, OpOH3a)
U UX OIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[llenounble MeTawibl: noJjiokeHue B [leproanyeckoil cucTeMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXICHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUJIBI U



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MAarHMd W KalbLMK: TOJOXCHHE B
ITepuonnueckoun cucreme xuMuueckux aeMeHToB . M. Menzaeneesa, cTpoeHue ux
aTOMOB, HaxOXxJeHHE B npupoae. Puznueckue u XUMUUYECKUE CBOMCTBA MarHus 1
Kauibliusl. Baxueiiue coefuHeHUs Kaiblus (OKCU, TUIPOKCUI, cOH). KECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

AnOMUHME: OJI0O)KeHUE B [lepuoanueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, cCTpoeHUE atoMa, HaxOXAeHHUe B Ipupone. Pusuyeckue u
XUMUYECKHE CBOMCTBA alfoMUHMS. AMDOTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHUE aToMa, HaxXoXJeHWE B npupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA Xkee3a. OKCUbl, TUIPOKCUIBI U conn xkemne3a (1) u xenesa
(1), ux coctaB, CBOKWCTBA U MOJIYUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTAaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aMMOJICHCTBHS OKCHA
KaJblIUsl M HATPUS C BOAOM (BO3MOXHO WCIIOJIb30BAaHHE BHIEOMATEPUATIOB),
UCCJIEJOBAaHUE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXKHO  HKCIIOJIb30BAaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4eCTBCHHBIX PEaKIUil Ha MOHBI: MarHUs, KaJIbLIKs, A JFOMUHUS, IMHKA, xere3a (1)
u xene3a (Il1), menu (Il), HaGaromeHMe W ONMMCAaHWE TPOILECCOB OKpPAIIMBAHUS
IUITaMEHW HMOHAMM HATpus, Kajausd M KaablHs (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), UCCIIeIOBAaHUE aM(POTEPHBIX CBOMCTB THIPOKCHUIA ATIOMUHUSA U
TUAPOKCUAA LIMHKA, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a/a4 1o TeMe «BaxkHeilmue
METaJUIbl U UX COEAUHEHUS.

XUMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B MOBCEHEBHOM KHW3HHU YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObiTy. IlepBasi momomb mnpu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkallleh cpenbl (IpeAenbHas TOMycTHMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00pa3Ill0oB MaTepPHANOB (CTEKJIO, CIIaBbl METAJIOB, TOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéasu

Peanuzanusa MexXnpeaqMeTHBIX CBA3€H NPU U3YYEHHUM XUMHUH B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHSATUN, TaK W MOHATHUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIENbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O IUKJIA.

OO0uue ecTeCTBEHHO-HAY4YHbIE MOHSITHUS: HAy4HbIA (DAKT, TMIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIacCU(PUKALKA, MEePUOAUYHOCTb, HAOIIOJCHUE,



OKCIEPUMEHT, MOJICJIMPOBAHUE, W3MEpPEHHE, MOJEeJb, SBJICHHUE, MaPHUKOBBIMI
3 PeKT, TEXHOIOT U, MAaTEPUAIIBI.

®dwusuka: MaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
pPaOaKTUBHOCTb, MOJIEKYIIa, AIIEKTPUIECKUI 3apsi, MIPOBOIHUKH,
MOMYPOBOJHUKH, IUDIEKTPUKH, (POTORIEMEHT, BEIIEeCTBO, TeI0, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAIUTMUECKAs
pemérka, CIiaBbl, (GU3NYECKUE BEIUYMHBI, €IUHUIBI U3MEPEHUS, KOCMHYECKOE
MPOCTPAHCTBO, MJIaHEThI, 3BE3/b1, CoMHIIE.

buonorusi: ¢ortocunres, npixanue, Omocdepa, PKOCUCTEMA, MHHEPATIbHBIC
yaoOpeHwsl, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATeIbHbIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPO/IbI, MTOJIE3HBIC
MCKOIIaeMbI€, TOTUINBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PpE3yNbTaThl OCBOCHUSI MPOTPAMMbl OCHOBHOTO  OOIIETo
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOydyeHHs XUMHUU B €IMHCTBE Y4YeOHOH U
BOCIIUTATEIILHOM JIEATEIbBHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUHUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOllecTBe MpaBWJIaMM W HOPMAaMHU TMOBEACHUS M CHOCOOCTBYIOT IMpoIleccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMAIIA3AIUU O0YyYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpUCHTAIUH U
paclIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

[IEHHOCTHOT'O OTHOIIIEHUS! K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HaydyHOMY HAcCJeJuI0, TMOHMMAaHUs 3HAYEHUS XUMHYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUEi O
NEPEOBBIX JOCTHXKCHHUSX M OTKPBITHSX MHPOBOM M OTEYECTBEHHOM XHUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHMUIX 00 YCTPOWCTBE MUpa U OOIIECTRA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M NpaBUWIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTeIbCKOM, TBOPYECKOM U JPYrUX  BHJAX
JESITENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM MAESITeNbHOCTH MpH
BBIMIOJTHEHUU yYEOHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ATON yueOHOM NesATeIbHOCTH, TOTOBHOCTHU OLIEHUBATh
CBOE MOBEJCHUE M IOCTYNKA CBOMX TOBAPHUILEH C TMO3ULIUU HPABCTBEHHBIX H
IPaBOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEICTBUI TOCTYNKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI

MHUPOBO33PEHUYECKUE TMPEICTABICHHUS O BEIIECTBE M XUMHUUYECKOW peaklnH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABIISIIOLINE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Ppa3BUTHUS NIPUPOJbI, B3aUMOCBA3SAX 4YEJIOBEKA C
MPUPOTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MI03HABATEIbHBIE MOTHBBI, HAIPABJICHHbIC HA TMOJIYYEHUE HOBBIX 3HAHUU IO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIbTYPbl, B TOM YHUCIE
HABBIKOB CaMOCTOATEIHbHON paboThl C Y4YeOHBIMH TEKCTaMH, CIPAaBOYHOU
JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpEACTBAaMU HWH(OPMAIIMOHHBIX
TEXHOJIOTHU;

UHTEpeC K OOY4YeHUI0 M TO3HAHMIO, JHOOO3HATENbHOCTb, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3OBaHUIO, MPOEKTHOM M HUCCIEAOBATEIBCKOM
NEATENIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTU U YPOBHSI OOy4YEHHs B
JTaJIbHEUIIIEM



4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IICHHOCTH U3HHW, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHUE TMOCJIEACTBUU U
HETPUATHE BPEHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIs, HAPKOTUKOB, KYPEHUS ),
HEOOXOJUMOCTU COOJNIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpallleHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpEC K MPAKTHYECKOMY M3yUEHHIO npodeccuit u Tpyaa pa3indyHOro poja,
yBa)XEHUE K TPYAY U pe3yJibTaTaM TPYJA0BOH IESITEIHLHOCTH, B TOM YKCJIE HA OCHOBE
MPUMEHEHHUS  TPEAMETHBIX  3HAHUM MO  XUMHUHM, OCO3HAHHBIM  BBIOOpP
WHJMBUIYaJIbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHENIHOM MpodheCCHOHAIBHON EATeIbHOCTU U Pa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(ECCHOHATBHOM Cpeie;

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

9KOJIOTUUYECKH I1eJIeCO00pa3HOe OTHOIIIEHHE K MMPUPOJIC KaK UCTOYHHUKY KU3HU
Ha 3emJie, OCHOBE ¢€ CyIIEeCTBOBAaHUS, MOHUMAHHUE IIEHHOCTH 37I0POBOr0 U
Oe3omacHoro oOpasza JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY M TICUXUYECKOMY 3/I0POBBIO, OCO3HAHME IIEHHOCTH COOJIIOJCHUS
mpaBuiI O€30TMaCHOTO MOBEACHUS MPU PadOTE C BEIIECTBAMH, a TAK)KE B CUTYaITUSX,
YIPOKaIOLIKX 3I0POBBIO U )KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJydyaeMble MPU M3YUYEHUU XUMUH, HJIA
peuieHns 3a/1ad, CBA3aHHbBIX C OKPY’Karollel IpUPOJHON Cpeoi, Il OBBILICHUS
YPOBHSL  DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAHMsS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH WX pEelIeHUs MOCPEACTBOM METOJOB XUMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCA UM B MTO3HABATEIbHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanmpeIMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
(dbopMUpOBaHUS MUPOBO33PEHHS OOIIEHAYYHBIE TOHATUS (3aKOH, TEOPHS, TPUHIIUII,
rurnore3a, (axkrt, cucTema, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOpHIE
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEITOCTHOM
HAyYHOU KapTHUHE MHpA, M YHUBEpCaJbHbIC YUeOHbIC NeUCTBUS (IT03HABATEIIbHBIC,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIC), KOTOphIE oOecrneuynBarOT (HOpPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
NEeATETbHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC YYeOHbIE 1eHCTBUSA

ba3oBble Jornueckue aeiicTBU:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMN: PacKPhIBaTh CMBICI XUMHYECKUX MOHSTHH (BBIAEIATH UX XapaKTEpHBIE
MPU3HAKW, yCTaHABIMBATh B3aMMOCBA3b C JAPYTMMHU MOHSITHSIMH), UCIIOJIb30BATh
MOHATHUS JUIs1 OOBACHEHUS OTJEIbHBIX (DAKTOB U SIBIICHUM, BHIOMpPATh OCHOBAHUS U
KpUTEpUH ISl KIACCU(PUKAIMU XMMHYECKUX BEIIECTB U XUMUYECKUX PEaKIuH,
YCTaHaBIIUBaTh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMU HU3Yy4YEHUS,



CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIYKTUBHbBIC, ICIYKTUBHBIEC, [0 aHAJIOTUN),
JienaTh BEIBOJBI U 3aKJIIOYCHUS,

yMEHUE TMPUMEHITh B TpollecCe€ TO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCTIOIb3yEeMbI€ B XUMUH,
peoOpa3oBBIBATH MIUPOKO MPUMEHSEMbIE B XUMUU MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI d3JIEMEHTa), XUMHYeckas (opMyna W ypaBHEHHUE
XUMUYECKOU PEaKIMU — MPU PEIICHUH y4eOHO-TI03HABATEIBHBIX 3a71a4, C yUETOM
ATUX MOJEIBHBIX MPEACTaBICHUM BBISBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE
MIPU3HAKU U3yYaeMbIX O0BEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUH,
BBISIBJIITh  OOILIME  3aKOHOMEPHOCTH, TMPUYHMHHO-CJICACTBEHHbIC CBSI3U U
MPOTUBOPEUHUSI B U3YUAEMbIX IIPOIIECCaX U SIBICHUSX.

Ba3oBble uccienoBarejbckne AeiCTBUS

yMEHHE HCIOJIb30BaTh IMOCTABICHHBIE BOIMPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAHMS, a TAK)KE B KAYECTBE OCHOBBI /IS (POPMHUPOBAHUS TUIIOTE3HI IO TIPOBEPKE
PaBUIILHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

npuoOpeTeHne OImbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH M TMPOBEICHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, yMeHHe HaOmoJaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POopMyJIUpOBaTH 00OOIECHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEOBAHUS, COCTABIISATh OTYET
0 MpoJieNTaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEeHHE BBIOMpaTh, AHAIU3UPOBATH W HWHTEPIPETUPOBATH HHPOPMALIUIO
pPa3TUYHBIX BUAOB U (HOPM MPECTABICHUS, MOIyYaeMy0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4yHO-TIONyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJAEpXKaHUs, CIPABOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTHUYECKU OIICHHUBATH NPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO HH(POPMAIIHIO;

yMEHHE MPUMEHSTh PA3JIMYHbIE METOJIBI M 3alpoChl MPU MOUCKE U OTOOpE
UHGOPMAIIMK U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX IS BBITOJTHEHHS
y4eOHBIX M MMO3HABATEIbHBIX 3a/1a4 ONMPEEIEHHOTO THIA, MPUOOPETEHUE OIbITA B
00JaCTH  MCTOJB30BaHMUS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O MCIIOJIb30BaHUS PA3IMYHbIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BBHIOMPATh ONTHUMANBbHYIO (DopMy TIpeAcTaBieHuss HHPOpMAITUU U
WUTIOCTPUPOBATh pEUIaeMble 3aaud  HECJIIOKHBIMU CXEMaMH, JHarpaMMamu,
apyrumMu popMaMu rpaduKi U UX KOMOMHAIUSIMU;

YyMEHUE HCHOJb30BaTh M aHaJU3MpOBaTh B Mpolecce ydyeOHOH U
MCCJIEIOBATEIBCKON ACATENIHHOCTH MH(DOPMAIIUIO O BIMSHUU MPOMBIILICHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAlOLIE NPUPOAHOMU
Cpenpbl.

KoMMyHHKaTHBHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

yYMEHUS 3a1aBaTh BOMPOCHI (B XOJI€ Auaiora u (i) AUCKYCCUHU) TIO CYLIECTBY
oOcyxmaeMol Tembl, (HOPMYITUPOBATH CBOM TMPEIOKEHUS OTHOCHUTEIBHO
BBITIOJIHEHUS TIPEJIJIOKEHHOM 3a1a4H;

YMEHUS  MPEJCTaBIATh  MOJYYEHHBIE  PEe3yJbTaThl  I[MO3HABAaTEJIbHOM
NEATeIbHOCTA B YCTHBIX W TUCBMEHHBIX TEKCTax; JellaThb Mpe3eHTalUI0



PE3YJIbTATOB BBINOJHEHUS XMMHUYECKOr0 JKCIEepUMeEHTa (1abopaTopHOro OIMbITa,
1ab0paTopHOM pabOThI MO UCCIIEIOBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);
YMEHHUS y4e€OHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
[IO3HABAaTEIPHOM W HCCIENOBATEIIBCKOM  JEATEIIBHOCTH NPU  PELICHUHU
BO3HUKAIOLIMX NpoOJIeM Ha OCHOBE Y4ETa OOLIMX HMHTEPECOB U COIIACOBAHUS
no3unuil (00CyXaeHus, OOMEH MHEHMSIMHU, «MO3TOBBIC IITYPMBI», KOOPIUHAIUS
COBMECTHBIX JEHUCTBUM, ONpPEACICHUE KPUTEPUEB IO OLCHKE KayecTsa
BBITIOJTHEHHOM pabOTHI U Apyrue).
PeryasiTuBHbIE YyHHUBepPCAJIbHbIEC Y4eOHbIe 1eiCTBHS:
YMEHUE CAMOCTOSTENIBHO OINPEAETATh LENU AEATEIbHOCTH, IIJIAHUPOBATh,
OCYHIECTBIISITh, KOHTPOJIUPOBATh M MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENbHOCTD, BbIOMpATh Hanbosee 3 (PeKTUBHBIE CIOCOOBI pelIeHHs] Y4eOHbIX U
NO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIbHO COCTAaBISATbh WIM KOPPEKTUPOBATH
MPEUIOKEHHBIA aJITOPUTM JIEUCTBUM TIPUA BBINIOJHEHUM 3aJaHUA C YYETOM
MOJIYYEHUs HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIIUsX,
OLICHUBAaTh COOTBETCTBHE IOJIYYEHHOI'O pPE3yJbTaTa 3asBJICHHON LEIU, YMEHHE
UCITIOJIB30BATh U aHAJTU3UPOBATH KOHTEKCTHI, PEIJIaracMbI€ B YCIOBUM 3aJaHUM.
NPEAMETHBIE PE3YJIBTATHI
B cocraBe mnpeaMETHBIX pPE3yNbTATOB MO OCBOCHHUIO 00s3aTEIBHOTO
collepKaHMs, YCTAHOBJIEHHOrO JIaHHOW denepaibHON paboueil mporpammoit,
BBIJIEIISIFOT: OCBOEHHBIE OOYYAIOUIUMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeHUCTBHM, crenupuyeckue s NpeIMeTHOM obnactu «XuMHUs», BHUIBI
NEATEIbHOCTH IO  TOJYYEHHUIO HOBOIO  3HAHUS, €ro  HWHTEpIpeTaluu,
peoOpa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.
K xonmy o6yuenus B 8 kiacce nmpeaMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:
® pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX MOHSTUN: aTOM, MOJIEKYIA,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH
(omHOpPOJHAsE U HEOJHOPOHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COSIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHHS, XUMUYECKasi pPeakKius, KiIacCU(UKAIMSI pPEaKIUi: peakiuu
COCMHEHUS, pEaKUUU PA3JIOKECHUS, pEaKUUH 3aMELICHUS, PEaKUUuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEAKIINH, TEIUIOBOM P (HEKT peakinu,
SAJIPO aToOMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalb, paguyc aToMa,
XUMHYECKAS CBSA3b, MOJSPHAS U HEIMOJISAPHAS KOBAJEHTHAS CBA3b, HOHHAA
CBSI3b, MOH, KATHMOH, AaHWOH, pacTBOpP, MaccoBas [JO0Js BEIIECTBA
(MpoLEHTHAsI KOHLEHTPALIKsI) B PACTBOPE;

® JWUIKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWMHWYECKUX IIOHSATHA U
IMPUMEHSTH 3TH NOHATHS MPU ONKMCAHWH BEIIECTB U UX MPEBPALICHHUI;

® CMOJIb30BaTh XMMHUYECKYI) CHUMBOJIMKY [HJi COCTaBieHus Gopmyl
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHI;

® OIpeaeNsaTh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHMSI  BJIEMEHTOB B  OMHApHBIX  COEIUHECHUSX,



NPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJIAacCy COCIMHEHUH IO
dbopmynaM, BHUA XUMHYECKOM CBsI3U (KOBAJICHTHasT W HOHHas) B
HEOPTraHUYECKUX COCTMHEHUSX;

packpbiBaTh cMmbici [lepuognueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHMMAaHWE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT UX MojoxkeHus B [lepuogmueckoit cucteme,
3aKOHOB COXPAaHEHMsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHUsl, 3aKOHa ABOTaIpo;

OMHUCHIBATh U XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuonuueckoit
CHUCTEMbl XUMUUYECKHUX DJIEMEHTOB: pa3InyaTh TOHATUS «TJIaBHAs
noarpymnmna (A-rpynna)» u «nodoynas noarpynmna (b-rpynmna)», mMansie u
OOJbIIME TEPHOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE MMEIOTCS B
tabnune «llepuoguueckass cucrema xumuueckux odiementoB [l W.
MenpeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKUX IEMEHTOB (COCTAB U 3apA]l sApa, oOIIee YUCIIO IEKTPOHOB U
pacnpeiesieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIUPOBATh XMMHUYECKUE DJIEMEHTHI, HEOPTraHWYECKHE BEIECTRA,
XUMUYECKHE peakiuu (M0 YUCIy M COCTaBY Yy4YacTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEII0BOMY D (DEKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOJATBEPK/Ias OMHCAHUE MPUMEPAMHU MOJIEKYISIPHBIX
YPaBHEHHM COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKaHUS XUMHUYECKUX TMpEBpalIeHUN B
Pa3ITUYHBIX YCIOBUSX;

BBIUUCTISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOrO 3JIEeMEHTa 1o (OopMylie COEIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPAaBHEHUIO
XUMHUYECKOU pEaKInH;

IPUMEHSTH OCHOBHBIE OIEpaIlii MBICTUTEIBLHON JEATENHbHOCTU — aHAIIU3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIeHHe, CHCTeMaTH3alHio, KjacCHu(pUKaIuio,
BBISIBIICHUE MPUYUHHO--CJIEJACTBEHHBIX CBSI3€M — JJISI U3Yy4YEHHUS] CBOWCTB
BEIIECTB W XHUMHYECKUX pEAKUUH, ECTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUSI — HAONIONCHHWE, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT
(peanbHBIN U MBICJIEHHBIN);

CJIeIOBATh MPaBUJIaM MMOJIH30BAHUS XUMUUECKOU TTOCYA0N 1 JTa0OPaTOPHBIM
o0opynoBaHMEM, a TakKe TMpaBWiIaM OOpalleHHus C BEIIECTBAMHU B
COOTBETCTBHHM C WHCTPYKIHMSIMH TIO BBIIOJTHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTIBITOB IO TIOTYYEHUIO U COOMPAHHIO Ta3000pa3HBIX BEIECTB
(BolOpoJla M KHCIIOPOJia), TPUTOTOBICHUIO PACTBOPOB C OMpEAEIEHHOMN
MacCcoOBOW J0JIe pacTBOPEHHOTO BEIECTBA, MIAHUPOBATH U MPOBOAUTH
XUMUYECKUE SKCIEPUMEHTHl MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C TIOMOILbIO UHAUKATOPOB (JIakMyc, GeHondTanent, METUIOPaAHK

U Jpyrue).



K xoHny oOyuenus B 9 kiacce npeIMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSITHH: XUMUUYECKUN
JJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, aHWOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEILIECTBO, BAaJEHTHOCTH, JJIEKTPOOTPHULATENBHOCTD, CTEIECHB
OKHCJICHUS, XUMUYECKasi peakius, XUMUYECKasl CBS3b, TEIIOBON 3(PpdekT
peakuud, MOJb, MOJISPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJNEKTPOJIUTBI, JIIEKTPOJUTHYECKAs IUCCOLMALNS, PEaKUUU HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U
HEOOpaTUMbIE pPEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE pEaKIUu,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, AJNIOTPOIIHS,
aM(OoTepHOCTH, XUMUYECKast CBSI3b (koBajJIeHTHA, WOHHAs,
MeTajInyeckas ), KpucTtauimueckas pemérka, Koppo3usi METAIIOB, CIUJIaBbI,
CKOPOCTh XMMHUYECKOU peakiuu, MpeAeabHO JOMYyCTUMAasl KOHIIEHTpAIIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TIOHATUH U
MPUMEHSTH T TOHITHUS NPY ONMUCAHUM BEIIECTB U UX TIPEBPaICHUIH;
UCIIOJIb30BaTh XHUMHUYECKYI0 CHMBOJIMKY JJIi COCTaBieHUs (Qopmyi
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA,

OTIPENICNIATh BAJICHTHOCTh U CTEIIEHb OKUCJIEHUS XUMHUYECKUX JIEMEHTOB B
COEAMHEHUAX pA3JIMYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OnpeNeIEHHOMY KJIacCy COeIWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, MeETANIMYeCKas) B HEOPraHMYECKHUX
COCIMHEHHUSX, 3aps/i MOHA N0 XUMHUYECKOH (QopMmylie, XapakTep cpeibl B
BOJHBIX PAacTBOPaX HEOPTAHUYECKUX COECIUHEHHI, TUIl KPUCTAIUIMUYECKOMN
PEIETKN KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHE: OMNUCHIBATh W XapaKTepU30BaTh
Tabinunyto ¢opmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
pasnmuuaTh TOHATHS «IJIaBHas moarpymnmna (A-rpymnma)y u «moOodHas
noarpynmna (b-rpynma)», Mameie U OONbIIME TEPHOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPhIE UMEIOTCS B IEPUOIUUECKOMN TaOIHIIE, C YUCTOBBIMH
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apAn  saApa, oOmee 4YWCIO AJIEKTPOHOB M paclpelesieHue HX IO
ANIEKTPOHHBIM CII0sIM), OOBACHITH OOIIME 3aKOHOMEPHOCTH B M3MECHECHHH
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B Ipejenax MajblX MEpHOJ0B U
[JIABHBIX MOATPYII ¢ YYETOM CTPOCHHS UX AaTOMOB;

KIaCCU(UIIUPOBATE XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (MO0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHIO CTETICHEW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OONIME W CHEHUPUUYECKHUE XUMUYECKHUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJTBEpPKJIas OIMNHUCAHUE
puMepaMHi MOJICKYJISIPHBIX M HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;



COCTaBJISITh YPaBHEHUS DIIEKTPOJUTHYECKONW JHUCCOIMALNU  KHUCIOT,
LIEJI0YEH U COJIEH, IOJIHBIE U COKPAIEHHBIC YPABHEHUS PECAKIMH HOHHOIO
oOMeHa, YpaBHEHHS pPEaKIuil, TMOATBEPKAAOIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHi
TIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OajaHca STUX PEeaKIvii;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO i MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO »dJeMeHTa TOo (opMmyrne COequHECHHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJIOIaTh TpaBHJIa MOJIH30BAHUS XUMHUIECKOM MOCYAON U TaOOPaTOPHBIM
o0opynoBaHUEM, a TakKe TpaBUja OOpamleHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OpATOPHBIX
XUMHAYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsaoro rasa);

MPOBOJIUTH PEAKIINH, TOATBEPKTAONINE KAYECTBEHHBIN COCTAB PAa3IMIHBIX
BEIIECTB: PACIO3HABATh ONBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, docdar-, cunukar-, cynbhar-, THUIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

PUMEHSTH OCHOBHBIE OIE€paIlii MBICTUTEIBHON e TENHbHOCTU — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIUIO, BBISIBICHUE PUINHHO-
CJICICTBEHHBIX CBA3€H — JJII M3yYEHHs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHMS — HAOI0IeHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
HaumenoBanue KosaunvecTBo yacos
Ne iieKTpOoHHBbIE (und poBbIEC)
pa3ieJioB U TeM KoHTposbHbBIE I[IpakTHyeckue
n/n Bcero o0pa3oBaTeJIbHbIE pecypchl
NMPOrpamMmmabl padoThI padoThI
Paznea 1. IlepBoHayajibHbIe XUMHYECKHE MOHATHSA
XUMHS — Ba)KHAs
1.1 gff:(:::;OSHaHI/IH u 5 0 2 bubmorexa [OK
' N https://m.edsoo.ru/7f41837c
PaKTUYECKOM
NESATeIbHOCTH YEeJIOBEKa
19 BemecTBa u 15 1 0 bu6anorexa IIOK
' XAMHUYECKHE PEaKIInu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20

Pa3znea 2. BaxkHeiinme npeacTaBuTe M HEOPraHUYEeCKUX BelIECTB

21 Boznyx. Kucnopon. 6 0 0 bubmmoreka IIOK
' [Touste 06 oKcuIax https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonsarue o 8 0 1 but6mmoreka IIOK
' KUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837c
23 Eozla. PaCTZ;OpH' 5 1 1 bu6anorexa [JOK
' OHATHE O https://m.edsoo.ru/7f41837c
OCHOBAHMAX
2.4 1(360(1){ ﬁiﬁ?&aﬁim 11 1 1 bubmmotexa [JOK
' P 9 https://m.edsoo.ru/7f41837c
COCINHCHNU
Uroro no pazneny 30



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

Paspnen 3. Ilepuoanueckuii 3axoH u Ilepuoanueckas cucrema xumu4eckux djiemedToB [I. M. MenaesieeBa.
Crtpoenne atoMoB. XumMHueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIHH

[lepunognueckuit 3aK0H
u Ilepuoanueckas
31 cUCTEMa XUMMHYECKHX 7 bubmmoreka IIOK
' snementos J1. U. https://m.edsoo.ru/7f41837c
Menpeme-eBa.
Ctpoenne aTroma
XHUMHUYECKasl CBA3b.
3 OKHuCIUTENBHO- 8 bubmmoreka IIOK
' BOCCTAHOBHTEJILHBIE https://m.edsoo.ru/7f41837c
peaKiuu
bu6anorexa IIOK
Hroro no pasnery 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmorexa LHOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO 68

YACOB I1IO ITPOTPAMME



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

9 KUIIACC

KonnuecTrBo yacoB JIEKTPOHHBbIE
Ne HaumeHnoBanue pa3ieiioB u (undpoBrie)
n/n TeM MPOrpaMMbl Bcero Konrpoabnsie Ipaxtiieckue o0pa3zoBaTe/ibHbIE
padoThI padoThbI pecypebi
Paszpnea 1. BemecTBO M XUMHYECKHE PEAKIMH
[ToBTOpEHME U YT HU
1.1 3H(;HI/?§I) ZCHZBH}II,DJ(] }fl)zg;em; 5 1 0 bubnmorexa LHOK
https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTHU 4 0 0 bubnuoreka [JOK
' XAUMUYECKHX peaKIuii https://m.edsoo.ru/7f41a636
K UTHYEeCKas
1.3 J?;IISC;E;J;III/IH §(CH13H%CKHe 8 1 1 bubmorexa HOK
' ' https://m.edso0.ru/7f41a636
peaKIuu B pacTBOpax
Uroro no pazneny 17
Pa3gesa 2. Hemera/sIbI M UX COEIHHEHUSA
2.1 gfhﬁiﬂe?zg?;fg;ecgﬁ VIIA- 4 0 1 bubmorexa LIOK
' https://m.edso0.ru/7f41a636
rpynisl. ['ajoresst
OO6mast XxapakTepuCTHKA
29 XUMHYECKHUX 3J1eMeHTOB VIA- 5 0 0 bu6anorexa [JOK
' rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6murast xapakTepuCTHKA
23 XUMHYECKHUX 2JIEMEHTOB V A- 7 0 1 bu6anorexa [JOK
' rpynmsl. A3zot, hochop u ux https://m.edsoo.ru/7f41a636
COEIMHEHUS



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

OO61as xapakTepuCcTHKa

24 XUMHUYCCKHX 3JIeMeHTOB |V A- 8 bu6anorexa [JOK
' TPYIIBL. YTIEPOJ U KPEMHHN https://m.edsoo.ru/7f41a636
U UX COCIUHCHUS
Uroro no pazneny 25
Pa3znen 3. Meta/liibl M MX COeTUHEHMUSI
. bubmmoreka IIOK
3.1 Obmye CBOUCTBA METAIIIOR 4 https://m.edsoo.ru/7f41a636
39 Baxxneine MeTaibl U UX 16 bu6anorexa [JOK
' COEIMHEHUS https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Paznesn 4. XuMus U OKpysKaomias cpeaa
41 BemecTBa n maTepuaisl B 3 bu6anorexa IIOK
' YKU3HH YeJIOBEKa https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUME

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA
* Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I"., AkiimoHepHoe 00IIECTBO
«3narenscrBo «lIpocsemenue»
* Xumus, 9 kinacc/ Pymzutuc I'.E., ®enpnaman @.I"., AkuronepHoe 00111eCTBO
«M3parenscTBO «IIpocBemieHne»

METOIUYECKHUE MATEPHUAJIBI JIJI51 YUUTEJIA
» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIECTBO
«3narensctBo «IIpocBemienne»
» Xumus, 9 kinacc/ Pymzutuc I'.E., ®enpnaman @.I"., AkuronepHoe 00111ecTBO
«3narensctBo «IIpocBenienney

I"apa H. H. Xumus : | I'apa H. H. Mockaa, 2014
XuMHUS : YPOKHU B 8 | ypOKH B § Kiacce [IpocsenieHune

Kjacce : mocobwue

s yaurens / H.

H. TI'apa. — 2-e

u31., epepao.

I"apa H. H. Xumusi. Paboune | ['apa H. H. Mocksa , | 2013
s, PaGowue | TPOTPAMMBI [IpocBemienue
IPOrpaMMBbl.

[IpenmerHas

JUHUS y4eOHUKOB

I E. Pynsutuca,

O®. I'. Denpamana

I E. Pymutuc, | Xumus. 8 xmacce. |I. E. | MockBa , | 2018
O.I'. Oenpaman | YueOHHUK Pyn3uruc, [IpocBenieHue

Xumus. 8 Kiacc. oI

VyeOunk denpaman

T. A. boposckux | Tectsl o xumuu | T. A. | M.:U3narensctBO | 2015
TecTel Mo xumuu 8 | 8 KII. boposckux «IK3aMEH»

KIT.

M.:13natenscTBO

«IJK3aMEH»

I'' E. Pymsutuc, | Xumus. 9 knacc. | I E. | MockBa , | 2019
O.I'. Oenpaman | YueOHUK Pyn3uruc, [IpocBenieHue

Xumudg. 9 xiacc. O.I.

VueOHHUK denpaman




I'apa H. H. | Xumus. l'apa H. H.|Mocksa 2014
l'abpycea H. U.. | 3agaunuk c | 'abpycesa H. | IIpocBemenue

Xumusl. 3aJa4HUK | TOMOUTHUKOM n..

C IOMOLIHUKOM,

Kopomenko A.C., | KoutponbHbie Kopomienko M.: Dx3ameH 2016
SAmykoBa A. B. | usmepurensnbie | A.C.,

KontponbHbie MaTepuabl AmykoBa A.

U3MEpPUTEIIbHBIE Xumus 9 knace | B.

MaTtepHuabl

Xumus 9  knacc

M.: Dk3ameH

CrpenbHukoBa E. | KoHTponbHO- CrpenbaukoBa | MockBa BAKO 2017
H. KonrponsHo- | u3mepurensueie | E. H.

U3MEpUTEITbHbIC MaTepHalIbl

MaTepHUaIbI

HN3narenbCcTBO:

BAKO

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
8 KIIACC

1. https://media.prosv.ru/content/?subject=9

2. http://school-collection.edu.ru/catalog/

3. https://xumuk.ru/

4. http://www.chemistry-chemists.com/

5. https://chem8-vpr.sdamgqia.ru/

6. https://skysmart.ru/articles/chemistry

7. https://m.edsoo.ru

9 KJIACC

1. https://media.prosv.ru/content/?subject=9

2. http://school-collection.edu.ru/catalog/

3. https://xumuk.ru/



https://media.prosv.ru/content/?subject=9
http://school-collection.edu.ru/catalog/
https://xumuk.ru/
http://www.chemistry-chemists.com/
https://chem8-vpr.sdamgia.ru/
https://skysmart.ru/articles/chemistry
https://media.prosv.ru/content/?subject=9
http://school-collection.edu.ru/catalog/
https://xumuk.ru/

4. http://www.chemistry-chemists.com/

5. https://chem-oge.sdamagia.ru/

6. https://skysmart.ru/articles/chemistry



http://www.chemistry-chemists.com/
https://chem-oge.sdamgia.ru/
https://skysmart.ru/articles/chemistry




