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PABOYASA YYEBHAA ITPOT'PAMMA

y4eOHBIN npeaMeT « XUMMI»
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Jlyknna Enena BacunbseBHa
YUUTENNb XUMUHU
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[Iporpamma 1m0 XUMHUM Ha YPOBHE OCHOBHOIO o0O0IIEro 00pa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJabTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa3oBaHUs, MPEACTABICHHBIX
B ®I'OC 00O, a taxxe Ha ocHOBe (eaepanbHOil pabodeil mporpaMMbl BOCIIUTAHUS
U ¢ Yyd4yéTOM KOHUEMIMK TMpernojaBaHus y4yeOHoro rmnpeaMera «XuMUs» B
oOpazoBaTebHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumMuu Aa€T TPEACTaBICHHE O IEAX, OOIIel cTpaTeruu
oOy4eHHMs, BOCHUTAHUS M Pa3BUTHS OOYYAIOIIUXCS CPEACTBAMU  y4eOHOTO
npenMera, YCTaHABIIUBAET o0s13aTeIbHOE peIMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpelesieHne ero Mo KilaccaM M CTPYKTYpHpOBaHUE IO
pazienaM M TeMaM MpOrpaMMbl IO XUMHH, OINpPEACISIET KOJIUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCJICIOBATEIBHOCTh ~ M3YYEHUS XUMHU C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  y4eOHOro  Tmpoliecca, BO3PACTHBIX
0COOEHHOCTEW  00y4aloluXcsi, OMNpeAeNsieT BO3MOXXHOCTH  NpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTesbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs, a Takke TpeOOBaHUU K
pe3ynbTataM 00y4YeHHUss XMMUU Ha YPOBHE IeJieil u3yueHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENBHON JIEATETbHOCTH OOYYalolIerocss IO OCBOEHHUIO
y4eOHOT0 CoJIepKaHUsI.

3HaHME€ XHUMHUU CIY>KUT OCHOBOM i (OpPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromerocsi, €ro MpeacTaBIeHUd O MaTEPUATbHOM E€IUHCTBE MHUpPa, BAXKHYIO
poiib UrparoT (HopMuUpyeMble XUMHUEH MPEICTaBICHUS O B3aUMONPEBPAIICHUAX
SHEPruM U 00 DBOJIOIMH BEUIECTB B MPUPOJE, O MYTIX PEHICHUs TI0O0ATbHBIX
npoOjieM YCTOMYHMBOTO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPIETHUYECKOM,
MUIIEBOM U HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3paBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peanm3alid  BO3MOXKHOCTEH Ui  CaMOpa3BUTUA U
dbopMuUpOBaHUS KYIBTYPBI TUYHOCTH, €€ 001Iel 1 GyHKITMOHATIBHON TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH
oOydJarommxcs, HABBIKOB HMX CAaMOCTOSATEIBHOW  y4eOHOW  NIeATeNhbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEOBATEIIbCKUX YMEHUW, HEOOXOJUMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(HECCHOHATBHON IEATETLHOCTH,

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
LIETTIOCTHOTO B3TJIsA/1a Ha €MHCTBO MPUPOJIbl U YEJIOBEKA, SIBISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00Yy4aIOIUXCS;

Croco0CcTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSIM, K MPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJIOTMYECKOE
oOpa3zoBaHue 00y4Jaromuxcs.



JlanHble HampaBieHUss B OOYyYEHUM XUMHUHU OOECIEUMBAIOTCS CHEUU(UKOM
COepKaHMsl ~ Yy4eOHOTO  TpeAMeTa, KOTOpPbIA  SBISIETCS  MEJaroruuecku
aJanTUPOBAaHHBIM OTpaKeHUEM 0a30BOM HAyKHW XUMHUU HA ONpPEAEIEHHOM dTare e
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O O0IIEro 0Opa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOUIMMUCS CHUCTEMBI TEPBOHAYAJBHBIX TOHATHH XUMHH, OCHOB
HEOPraHMYECKONM XMMHM U  HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TMOHSITHH
OPraHUYECKON XUMHUMU.

CrpykTypa cojaepkaHHsl TPOTpaMMbl MO XUMUHU CPOpPMHUpPOBaHA HA OCHOBE
cUCTeMHOro mojaxojaa k e€ umsydeHuto. CopepikaHHe CKIIQJbIBA€TCSI W3 CUCTEMBI
MOHSTUN O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHSATUM O XUMHUUECKOMN
peakiuu. OO0e H3TH CUCTEMBbl CTPYKTYPHO OPraHU30BaHbl IO TPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHSI 3HAHWW HA OCHOBE TEOPETHUECKUX MPEACTaBICHUM
Pa3HOro YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHUSI KaK OCHOBBI BCET'0 €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akona [[. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUsI O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpeACTaBICHUNW 00 DIIEKTPOJUTUUECKON JUCCOIMAIMUA  BEIISCTB B
pacTBopax.

Teopernueckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE ASMIMPHUYECKHU
MOJIYYEHHBIX M OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K IPYroMYy, BBIMONHSA (YHKIUUA OOBSICHEHUS U MPOTHO3UPOBAHUS CBOWCTB,
CTPOCHHMS U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHHS U MOJIYYEHUS H3Yy4aeMbIX
BEILIECTB.

OcBoeHHWEe mporpaMMbl TI0 XUMHH  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
MPEJICTABIICHUS] 0 XUMUYECKOW COCTABIIAIOIICH HAYYHON KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPHUPOJbI, HIEHHOCTHOI'O OTHOUIEHUS K HAyYHOMY 3HAHUIO U METOJaM
MO3HaHUSI B Hayke. M3yuyeHHe XUMHUM MPOUCXOAHUT C MPUBJICYECHUEM 3HAHUU U3
paHee HM3y4YEHHBIX y4eOHBIX TpenMeToB: «Oxpyxkawomuii Mupy», «buomnorus. 57
Kiacce» U «dusnka. 7 knacey.

[Ipy wu3ydyeHHMM XUMHH TPOUCXOTUT (POPMUPOBAHWE 3HAHUNA  OCHOB
XUMHYECKOM HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATENIbHOCTU 4YeJOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIbTYpBHIL.
3amaya y4eOHOTO TpeaMeTa COCTOMT B (OPMHUPOBAHUU CHUCTEMBI XHUMHYECKUX
3HAaHUH — BaXXHEUIMHMX (PAKTOB, MOHATHH, 3aKOHOB M TCOPETHUYCCKUX ITOJIOKCHHM,
JOCTYITHBIX O0O0OIIEHW MHUPOBO33PEHUYECKOTO XapakTepa, s3bIKka HayKd, B
OpUOOIIEHNN K HAYYHBIM METOJaM T[IO3HAHWS TIPU W3YYEHWH BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIBHBIX YMEHHUU U
UX TPUMEHEHUHM B Y4eOHO-MO3HABATEIBHON M  Yy4eOHO-HMCCIIEIOBATEIbCKOMN



JESTEHPHOCTH, OCBOCHUHM TMpPaBUJ OE30IacCHOTO OOpaIeHusi ¢ BEIIeCTBAMH B
MOBCEITHEBHOM JKU3HMU.

[Ipy u3ydyeHHH XMMHUHM HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3OBaHMs Ba)KHOE
3HAaYEHWE MTPUOOPENIA TaKKE IEJTH, KaK:

— (¢GOopMHpPOBaHUE WHTEUICKTYaJbHO PAa3BUTOH JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSTEILHOMY TIPUHSTHIO PEIICHHM,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSFOIIIMMCS YCIIOBUSIM KU3HU;

—  HampaBJIEHHOCTh  OOYyYECHHMs] Ha  CHCTEMAaTHYEeCKOe  IPUOOIICHUE
oOydJarmmxcss K CaMOCTOSATEIbHOW IT03HABATCIIBHON JICSITCIIBHOCTH, HAYYHBIM
METOJIaM TI03HaHUS, (POPMUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— of0ecreueHne yCJIOBUH, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO O00YyYarOIUMHUCS
OIbITAa Pa3HOOOPA3HOW JEATEIHLHOCTH, IO3HAHMS M CaMOIIO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJTFOYEBBIX KOMIICTCHIMI), WMEIONIMX YHHUBEPCATBLHOC 3HAYCHUE IS
Pa3IUYHBIX BUIOB JICITCILHOCTH;

— (dopmupoBaHue o0OmIeH (QYHKIIMOHAIBHOW ¥  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIC YMCHHMH OOBSCHATH M OIICHUBATh  SIBJICHHS
OKPYXKAIOIIEro MHUpa, WCIONb3ysl 3HAHUS W OIBIT, MOJYYEHHBIC MPU H3YYCHHU
XUMUH, IPUMEHSITh UX MIPH PEIICHUH TPOOJIEeM B TIOBCETHEBHON KU3HU U TPYIOBOU
TeSTeLHOCTH;

— ¢dopmupoBarre y OOyyarOmmXxcsi TYMaHHUCTHYECKHX  OTHOIICHUH,
MOHUMAaHUSl TEHHOCTH XHMHWYECKUX 3HAHUH JJIs BBIPAOOTKA OSKOJIOTHYECKH
I1eJIeCO00Pa3HOTO TMOBEJACHUSI B OBITY W TPYIAOBOH JEATEIBHOCTH B LEJSIX
COXpaHEHUS CBOETO 37I0POBbS U OKPY’KAFOIICH MTPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIMU K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOCHUS 00IIEUETIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY PO Ui U HANIPABJICHHOCTH JaJIbHEHIIIETO 00yUeHus.

OO611ee ynciI0 YacoB, OTBEAEHHBIX /ISl H3yUYCHUS XUMUU HA YPOBHE OCHOBHOTO
obmiero o6paszoBanus, coctaBiser 136 gacoB: B 8§ kiacce — 68 yacoB (2 yaca B
Heaemo), B 9  kmacce — 68 wacoB (2 waca B HEJENIO).



COIEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHaYanbHbIE XMMUYECKHE MOHATHUS

[Ipenmer xumuun. Ponbp XuMuM B )KU3HU YE€I0BEKA. XUMUSA B CUCTEME HAYK.
Tena wm BemectBa. PuU3MUECKHE CBOMCTBA BEIIECTB. ATPETATHOE COCTOSHHUE
BemiecTB. [loHsiTue 0 mMerogax mo3HaHUS B XMMHUHU. YHMCThIE BEIIECTBA U CMECH.
Cnioco0sI pa3eneHus cMecei.

ATOMBI M MOJIEKYJIbl. XuUMUUYecKkue 23yieMeHTbl. CHMBOJIBI XUMUYECKHX
37eMeHTOB. [IpocCThIie U CI0XKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUYECHUE.

Xumuueckas (opmyna. BaleHTHOCT, aTOMOB XUMHUUYECKHUX JJIEMEHTOB.
3akOH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHUTENbHAss aTOMHasi Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 10151 XUMHYECKOr0 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemectBa. Mosib. MonsipHas macca. B3auMoCBsA3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYpPHBIX €IuWHMI] BemecTBa. Pacuérel 1o dopmynam
XUMUYECKUX COCTUHCHHM.

dusnyecKkrue U XUMUUYECKHUE SBIICHHUS. XUMHUUECKass peakius U e€ MpU3HAKHU.
3aKOH COXpaHEHHs MacChl BellecTB. XUMHUYeckue ypaBHeHus. Kiaccudukanms
XUMHYECKUX peaKiuil (COeAMHEHMS, PA3I0KEHUs, 3aMEIlIeHNsI, 0OMEHA).

Xumuueckuit IKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpalieHus: ¢ 1abopaTOpHBIM 00OpPYIOBAaHUEM, U3YUYEHHUE U OIHCAHHE
bU3UYECKUX CBOWMCTB 00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOACHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbja, pacTUpPaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUsl BOJbI) U XUMHUUYECKUX (TOPEHUE CBEYM, IMPOKAIHBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOMN) sIBJICHUM, HAOII0IeHUE U
ONMCaHUE MPU3HAKOB IMPOTEKAHUS XMMHYECKUX peakuui (pasjioKEeHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOAEHCTBUE Kele3a ¢ pacTBopoM conu Menu (11),
M3y4eHHE CIOCOOOB PA3ACIICHUs CMECEil: C TMOMOIBI0 MAarHuTa, (UIBTPOBAHUE,
BbITIApUBAHUE, AUCTHWUIAIUSA, XpoMaTorpadus, MpoBEACHNUE OUYNCTKHA TTOBAPEHHOMN
colv, HaOJIOJEHWE W  ONUCAaHWE  pPe3yJIbTaTOB  MPOBENCHHS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHAE MOJEIEH MOJEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe 1M HEOPraHNYECKUX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — 3jeMeHT U mpocToe
BemlecTBo. HaxoxzaeHnue kwuciiopojna B mpupoje, (pu3nyeckue M XUMHUUYECKHUe
cBoiictBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl



MOJIyYeHUs KHUCIOpoJila B JabopaTopuud U MPOMBIIUIEHHOCTH. KpyroBopoTt
KHciopoa B npupoze. O30H — aJutoTporHas MoAuUKaIUs KUCIOpOoa.

TeroBoll 3P(GEeKT XUMUYECKOH pEeaKIuu, TEPMOXMMHYECKHE YpaBHEHHS,
DK30- M DJHAOTEPMUUYECKHE DPEAKIUU. TOIUIMBO: yroiab W METaH. 3arps3HEHUE
BO3/1yXa, YCUJICHHE TapHUKOBOTO 3P (deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bopopon — »memeHT mM mpocroe BemecTBo. Haxoxaenwe Bomopoaa B
npuposie, GuU3MYECKMe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

Monsipabiii  00b€M  ra30B. Pacu€rel MO XUMHUYECKUM  YpPaBHCHHSIM.

dusnyeckue cBoMcTBa BoAbl. Bosa kak pactBoputenb. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 10714 BeHiecTBa B pacTBOpe. XUMHUECKHE CBOMCTBA BOJIbl. OCHOBaHHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU YesloBeka. KpyroBopoT BOJIbI B MPUPOJIE.
3arpsi3HeHUEe NMPUPOHBIX BOJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranuueckux coenuHeHuit. Oxcunbl. Kiaccudukarus
OKCHUJIOB:  cosieoOpasywormiue  (OCHOBHBIE, KHCIOTHBIC, aM(pOTepHBIE) U
HecosneoOpasyomue. HomeHnkmatypa okcuaoB. Pu3MYECKHUe U XUMUUYECKHE
cBoMCcTBa OKCUIOB. [losyueHne okcuaoB.

OcHnoBanusi. Knaccudukanus ocHOBaHUM: IIETOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknaTypa ocHoBaHui. PuU3NUECKME M XMMHYECKHE CBOKCTBA
ocHoBaHuil. [lorydueHrne ocCHOBaHUI.

Kucnotsl. Knaccudukamus kucinor. Homenknatypa kucinor. @usnyeckue u
XUMHYECKHEe CBOMCTBAa KHUCJIOT. Psp axktuBHocTn MetayuioB H. H. bekerosa.
[Tomy4denue KUCIOT.

Conu. Homenkiatypa coneid. @uU3nyeckue U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue coliei.

['eneTnyeckas cBsi3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COETUHEHU.

Xumuueckuit IKCnepumeHm:

KA4ECTBEHHOE ONPEAEIEHNUE COJCPKAHUSA KUCIOPOIAa B BO3AYXE, MTOIYyUYECHUE,
coOupaHue, pacno3HaBaHWE M U3YYCHHE CBOWCTB KHUCJIOpOJa, HaOI0IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
MpekpaiieHus ropeHus (mokapa), O3HaAKOMJICHHE C oOOpa3llaMu OKCHUJIOB U
OMMCaHUWE HUX CBOMCTB, MOJy4YeHHE, COOHMpaHHE, PACIO3HABAHME M H3Yy4YEHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojaeicTBue Bomopoaa ¢ okcuaom meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHICOMATEPHAJIOB), HAOIIOJEeHUE O00pa3IlloB BEIIECTB
KOJIMYecTBOM 1 MOJb, HCCIIEIOBAHME OCOOEHHOCTEH pPacTBOPEHUS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, ITPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWUMOJICHMCTBUE BOJBI C METAIAMU
(HatprieM ©  KaibllMeM) (BO3MOXKHO  MCIOJIb30BAaHHE BHIEOMATEPHAIIOB),



uccienoBaHue oOpas3lloB  HEOPraHMYECKHX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydeHue B3ammonerictBus okcuma meau (II) ¢ pacTBopoM cepHOH KHCIOTHI,
KUCJIOT C METaJJIaMH, pPEaKIud HEeUTpaau3aluu, IOJYYEHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METauia JPYrMM M3 pacTBOpa COJIM, PEUICHHE
AKCIIEPUMEHTAJbHBIX 3aJlad N0 TeMe «BaxkHelune Kiaacchl HEOPTraHMYECKUX
COCIMHECHUI.

HHepuoagnuecknin 3akoH u Ilepuoamyeckas cucremMa XHUMHYECKHX
ieMeHToB JI. W. MengeneeBa. CtpoeHue aromMoB. XHUMHYECKasi CBA3b.
OKHuCIUTEBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBble MOMBITKK KiIacCU(PUKAIMK XUMHUYECKUX djeMeHTOB. [lonsTue o
IPYIIax CXOJHBIX DJEMEHTOB (IEJTOYHBIE M MIEJIOYHO3EMEIbHBIE METaJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yrOT aM(pOTEPHBIC OKCUIBI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepuoguueckas cucremMa XUMHUYECKUX JIEMEHTOB /1.
N.  MenneneeBa.  KoporkonepuogHass W JJIMHHONEPUOJHAs dbopmbl
[Tepunognueckoit cucrtembl xumuueckux snemeHToB [l. M. MenneneeBa. Ilepuosbl
u rpynmbl. OU3MYECKU CMBICT TMOPAAKOBOTO HOMEpA, HOMEPOB MEpUOAa W
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB TepBhIX 20 XUMHYECKHUX  DJIEMEHTOB
[Tepuonuueckoit cuctemnl . M. MenneneeBa. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 1O ero noyjoxeHnuto B [lepuoanueckoit cucreme 1. . Meneneena.

3aKOHOMEPHOCTH HW3MEHEHHSI pajuyca aTOMOB XHUMHUYECKHX 3JIJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB IO IPYIIIIAM U [IEPUOIAM.

3nauenue Ilepuoauueckoro 3akoHa u [leproanueckoi CUCTEMbI XUMUYECKUX
BJIEMEHTOB JJI pa3BUTUA Hayku W npaktuku. [[. 1. MenneneeB — yd€HbId U
rpaXkJ1aHUH.

Xumunueckass cBsi3b. KoBajeHTHas (mosisipHass W HENOJSIpHAs) CBS3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucieHusa.  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIUU.
[Iporiecchl okucieHus: U BOCCTaHOBIEHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4YCHHE OO0pa3IoB BEHIECTB METAUNIOB M HEMETaJUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LIMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEIECHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLIHN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemmnoie ceaA3u



Peanuzanusa MeXnpeIMETHBIX CBsI3eM MpU W3YUYEHUM XMMHH B 8 Kjacce
OCYIIECTBIISIETCS. 4epe3 HCIOJb30BaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHITUHN, SBISIOMIUXCS CUCTEMHBIMH JUJISI OTAEJIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO61ue ecTeCTBEHHO-HAay4YHbIE MOHATHS: HAy4YHbIA (haKkT, TUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTE3, KIacCu(puKalusi, MNEePUOJUYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJAECITUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

®usuka: Marepusi, aToM, O3JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJICKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHoe COCTOSTHHE BEIECTBA, ra3, (PU3MUYECKHE BEIMYMUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COHIIE.

buonorus: doTocunTes, qpixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYECKAs peaKkus

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucremMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOWMCTB
XUMUYECKUX D3JIEMEHTOB TIE€PBBIX TPEX TNEPUONOB, Kalaus, KalblUsi U HX
COCMHEHUII B COOTBETCTBHM C TMOJOXEHUEM »3JieMeHTOB B llepuonnueckoit
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BUJBI XUMHYECKOM CBSI3U. THIIBI KPUCTANIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTAJUIMYECKON PEIIETKH U
BUJIa XUMHUYECKOH CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIECTB, OTHOCAIIUXCA K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaims XuMU4YecKUX peakiuii Mo pa3IndHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YyYacCTBYIOIIMX B pEAKIMH BEIIECTB, MO TEIUIOBOMY HddexTy, mo
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKLIUH, TEPMOXUMUUYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyecko peakuuu. llonstue o0 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakiusix. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHssTHE 0 XMMHUUYEeCKOM paBHOBeCUU. DaAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOIO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJIMTEITbHO-BOCCTAHOBUTEIBHOU peakuuu. CocraBneHue YpaBHEHUM



OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAaHMEM  METOJa
AIIEKTPOHHOTO OamnaHca.

Teopust JNEKTPOTUTHUECKON JUCCOUMALNN. DIEKTPOIMUTHI U HEAIEKTPOJIUTHI.
Katnonsl, aHnonsl. MexaHu3M AMCCOLUMAIMU BEUIECTB C PA3JIUYHBIMH BHIAMU
xumMuueckoi cBsa3u. Crenenp nucconuarui. CUIbHBIC U Clla0ble DJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKaHUs peakIuii HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YpaBHEHMs peakuuil. CBolicTBa KHUCIOT,
OCHOBaHMA M COJEHd B CBET€ MPEACTaBICHUH 00  BIEKTPOJUTUUYECKON
nucconmanuu. KauecTBeHHbIe peakiiuy Ha HOHBL. [[oHSATHE O TUAPOIIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJEIISIMA KPUCTANIMYECKUX PEHIETOK HEOPraHWYECKUX
BEI[ECTB — METAUIOB M HeMeTauioB (Tpadura M anMasa), CI0KHBIX BEIIECTB
(x;mopuma Hatpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakIuu
OT BO3JEHUCTBUSl Pa3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPONPOBOTHOCTHU
pacTBOpPOB BENIECTB, IMpollecca AUCCOLMAIMU KHUCIOT, IIeJIo4e U cosei
(BO3MOXKHO  WCIIOJIb30BAaHWE BHJCO MAaTEpUAJIOB), TPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  pEeakuuid HWOHHOro  oOMeHa
(oOpazoBaHme oOcajka, BBIICICHHE Ta3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBL  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiMu pasioKEeHHs, COCIMHEHHUS), Pacro3HaBaHWE HEOPTaHWYECKUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX pEaKUM{d HAa HOHBI, PEUICHUE
JKCIIEpPUMEHTAJIbHBIX 3aa4.

Hemerasyibl 1 MX COeIMHEHUA

OO6mast xapakrtepuctuka TaloreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (pu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMWMHYECKHME CBOWCTBA Ha MpPUMEpPE  XJopa
(B3aumMoOz€iCTBUE C METaUlaMHM, HEMETajUlaMHu, HIeJo4aMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJIydeHHE, IpuMeHeHue. JleiicTBue
XJIOpa W XJIOPOBOJOPOJA Ha OpPraHMW3M 4eloBeKa. BaHeWline XJIOpuabl U UX
HaXO0XJCHHUE B IPUPOLE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U CePhl. AJTOTPONTHBIE MOAN(UKAIINN KHCIOPOIa
U cepbl. XuMUYeCcKne cBocTBa cepbl. CepoBOOpOa, CTpoeHUe, (pu3ndeckue u
XUMu4eckre cBoMcTBa. OKCHUIIBI Cephbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kuciora, (QuU3NYECKHWe W XUMHYECKHE CBOWCTBa (00mme  Kak
MPEACTaBUTENS Kjacca KHUCIOT W ChHenu(puYecKkue). XUMHUUYECKHE pPEaKIuy,
JeXalue B OCHOBE IPOMBIIIJIEHHOIO CIOC00a TMOJYyYEeHHUs] CEPHOW KHUCIOTHI.
[Ipumenenune cepHoil KUCIO0Thl. CONMM CEPHOUM KUCIIOThI, KAYECTBEHHAs PEaKLUs HA



cynbdar-uoH. Haxoxaenue cepsl U €€ coeAUHEHUN B TpuUpoje. XUMUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH Cpellbl COCAMHEHUSIMH Cepbl (KHUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CITIOCOOBI €r0 MPEOTBPALLECHUS.

OO6mast xapakrepucTuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTETIEHH OKUCIEHUSA. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
dbuzndeckue u XuMuieckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MojlydeHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHCJIOTa, €€ ToJydeHue, PU3NYECKHe M XUMUUYECKHUe
cBoiicTBa (0OlIME Kak TpPEeACTaBUTENS Kilacca KHUCIOT U creuuduueckue).
Hcnonw3oBanue HUTPATOB M COJed aMMOHMS B KayeCTBE MHMHEPAIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYKaloUIel cpe/ibl COeMHEHUSIMU a30Ta
(KUCOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa, MOYBBI U BOAoEMOB). Docdop,
ajutoTporHbie Moaudukanuu ¢Gochopa, PU3MUECKHEe W XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u pochopHas kuciora, puznueckue U XUMUIECKUE CBONCTBA,
nonydyenue. Mcronb3oBanue ¢pochaToB B KAYECTBE MUHEPATBHBIX YA0OPEHHIA.

O6mas xapaktepuctuka smeMeHToB [VA-rpynmnbel. OCoOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCIEHHUSA.  YTJEpol,  aJUIOTPOIHbIC
MoIU(UKALMK, PACHpPOCTPAaHEHHE B TNpHUpPoAE, (PU3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopor yriepona B npupoze. OKcuabl yriepojaa, ux
dusznueckre W XUMUYECKHE CBOWMCTBa, JEWCTBHE HA J>KUMBBIE OpPTaHU3MBI,
NOJIyYeHHE W TpPUMEHEHHUE. DKOJIOTHYEeCKHe MpOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yriiepoaa (IV), runore3a T700aJibHOTO TMOTEIUICHUS KJIMMAaTa, MMapHUKOBBI
addekr. YronpHas KUCIOTa U €€ CONMM, UX (PU3MYECKHe M XUMHYECKHE CBONCTBA,
nojlyueHue W mnpuMeHenue. KauecTBeHHass peakinuss Ha KapOOHAT-WOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIIbCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHIATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCIMHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIMIEPHUH, YKCYCHAsl KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIIEBOAOPONOB (Yroib, NTPHUPOAHBIA Ta3, He]Th),
MPOIYKTHI WX TepepadoTku (O€H3WH), UX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: )KUpPAX, OENKaX, yriIeBoJax — U UX
poii B KHU3HM 4YeloBeKka. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX H
HEOPraHUYECKUX COETUHEHUM.

Kpemunii, ero ¢usnueckue W XUMHYECKHE CBOICTBA, TMOJIYYCHHE U
npuMenenne. CoeauHeHus KpemHUsi B mnpupone. OOmue mnpeacTtaBieHus o0
okcuse kpemuus (IV) m kpemuueBoil kucinore. CUIUKAThl, UX HUCIOJIb30BAHUE B
OBITY, B MPOMBIIIJICHHOCTU. BaxHellne cTpoUTEIbHbIE MaTepHUalibl: KEepaMUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobdnaeMbl Ge30macHOro HUCMOIb30BaHUS
CTPOUTENBHBIX MAaTEPUAJIOB B MIOBCEAHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSTHOW KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKHE CBOICTBA
rajloreHOB M WX COEAUWHEHHM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPUATIOB),
O3HAaKOMJICHHME ¢ oOpa3naMu XJOpPUAOB (TaJOT€HUJIOB), O3HAKOMIICHHE C
oOpazmamMmu  ceppl u €€  coeAUHEHMsIMU  (BO3MOKHO  HCIIOJIb30BaHUE
BUJIeOMaTeprasoB), HaOJIOICHUE TIpoliecca OOyTIMBaHUsl caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, M3Y4YCHHUE XHUMHUYECKHUX CBOWMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuu Ha Cyyibdar-
MOH W HaONIOZIeHWEe MpU3HaKa e€ MPOTEKaHMs, O3HAKOMIICHHE C (U3UYECKUMU
cBolicTBamMu azota, ¢ochopa W HUX COSAUHEHUM (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEepUasoB), oOpa3iamMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydYeHHeE,
coObupaHue, paclio3HaBaHWE W M3y4YCHHWE CBOWCTB aMMHaKa, IIPOBEJCHUE
KaueCTBCHHBIX PeaklMii Ha MOH aMMOHUS U dochaT-uoH U U3ydeHHUE MPU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHOMN a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHHE Mozenen
KPUCTANTMYECKUX PpEmETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
IPOIECCOM  aACOPOIMM  PAaCTBOPEHHBIX BEHIECTB AKTUBHUPOBAHHBIM VIIEM U
YCTPOMCTBOM MPOTHBOTrasa, Mojgy4yeHue, cCoOOMpaHue, paclio3HaBaHUE W U3YyYECHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KauyeCTBEHHBIX peakiuid Ha kapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIMEN CHUIMKATHOM MPOMBILIJIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelnine HeEMETAJUIBI U UX COSTUHEHUSY .

MeTaujibl 1 MX COeTUHEHU S

OO0mast xapakTepUCTUKAa XUMHUYECKUX AJIIEMEHTOB — METANIOB HA OCHOBAaHUH
ux nojioxeHus B llepmogmueckoint cucreme xumudeckux siemeHToB . U.
MenpneneeBa u cTpoeHus: atoMoB. CTpoeHrne MeTajuioB. MeTannudeckasl CBsi3b U
METAJUIMYECKAs] ~ KpHUCTAJNIMYeCKas  peléTKa.  DNEKTPOXUMHUYECKHH  psl
HampsHKeHU MeTamioB. Ou3nveckrne U XUMUYECKUE CBOMCTBA MeTaiuioB. O0mume
crocoObl moyyeHus wmeTtamioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIE
crocoObl 3aUThl UX OT Koppo3uu. CruaBbl (CTajb, YYTyH, AIOPATIOMHHUM,
OpoH32a) ¥ UX MPUMEHEHHUE B OBITY ¥ MPOMBIIIJICHHOCTH.

[IlesouHble MeTaUIBI: MOJOKEHUE B [lepruonndeckor CHCTEME XUMHUYECKUX
anemeHToB Jl. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HaXOXIAEHHUE B MPUPOIE.
dusnyuecKkue U XUMMUYECKUE CBOWMCTBA (Ha mpuMmepe HaTpus U Kanus). OKCUIbl 1



TUAPOKCHABI HATpusd M Kanus. lIpuMeHeHuWe WIeNOYHBIX METAUIOB U HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAIBI MAarHMd M KaJIbLMM: IIOJIOKEHHE B
Ilepuonnueckon cucreme xumMudeckux aneMeHToB . 1. MenzaeneeBa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B Tpupoae. PU3NUECKUe U XUMUYECKUE CBOMCTBA MarHus
u Kanblus. Baxneimue coequHeHHus] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
JXKécTkocTh BOABI U CITOCOOBI €€ YCTpAHEHHUS.

AnOMUHMI: IOJIO)KEeHUE B [lepnoanyueckoii cucTeMe XUMUYECKUX JIEMEHTOB
J. . MenneneeBa, cCTpoeHue aroma, HaxoxkaeHue B npupone. duszndeckue u
XUMUYECKHE CBOMCTBA alFOMUHMS. AM(OTEpHBIE CBOWCTBA OKCUJIA U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XUMUYECKUX IJIEMEHTOB /.
. MengeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B mpupoae. Duznyueckue u
XUMHUYECKHE CBOMCTBA ene3a. OKCUIbl, TUAPOKCUIBI U conu xenesa (I1) u xenesa
(1), ux cocTaB, CBOWCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0paslaMd METaJUIOB M CIUIaBOB, HX (PU3HMUYECKUMHU
CBOMCTBaMH, U3Yy4Y€HHE  PE3YyJIbTaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJEUCTBHUS OKCHUIA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO HCIIOJIB30BAHUE BUJIEOMATEPUAIIOB),
UCCIIEIOBAHNE CBOMCTB JKECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BO3MOXHO  HCIIOJIb30BAaHHWE  BHJIEOMATEpPUAOB), MPU3HAKOB  IPOTEKAHHS
KAUYECTBEHHBIX PEaKLHU HA MOHBI: MAarHus, KaJIbLUs, aJIOMUHMS, [IUHKA, JKeJle3a
(1) u xenesa (I1I1), meau (II), HabGarOMEHME M OMUCAHKE MTPOIECCOB OKPAIIMBAHMUS
IUIJAaMEHU MOHAMHU HATpUsA, Kalud M Kaiblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIIeOBaHUE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATTFOMHHUS
Y TUIPOKCHUA LIMHKA, PEICHUE DKCIIEPUMEHTAJIbHBIX 3a]a4 110 TeMe «Bakneunmue
METAJUIBl U UX COCTUHEHUSI.

XuMHS U OKpY KaKlIas cpeaa

BemecTtBa m Marepuanbl B IOBCEIHEBHOM XKHU3HM YEJIOBEKa. be3ormacHoe
HCIIOJIb30BaHUE BELIECTB U XMMHUUYECKUX peakuui B ObITy. IlepBas momomis npu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXkKawliell cpeabl (ImpeAenbHas JOMyCcCTUMAas
KOHIIeHTpaius Beulects, nanee — [1/IK). Poias xumuu B penieHnn 3KOJI0THUECKUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

U3y4YeHHE O0pa3Ill0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJUIOB, MOJTUMEPHBIC
MaTtepualbl).

Mexcnpeomemmnoie ceaA3u



Peanuzanmss MEXIpeIMETHBIX CBSI3€M MpU HM3yYeHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK ¥ TIOHITHHA, SBIISIONINXCS CHCTEMHBIMH ISl OTJASIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIM (haKT, THIIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KiIaccu(UKaIusi, TMEePUOJIUIHOCTh, HAOJIOJCHUE,
OKCIIEPUMEHT, MOJCIMPOBAHUE, HW3MEPCHHE, MOJICb, SBICHUE, TAPHUKOBBIN
3¢ PeKT, TEXHOJIOTUS, MaTepUAIIBI.

dusnka: marepus, aToM, OJJCKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIU],
M30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJA, SJCKTPUYCCKUN 3apsija, TPOBOIHHUKH,
MOJIYIIPOBOJAHUKH, JUAJICKTPUKH, (POTOAIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPHUMOCTb, KPUCTATIITNIECKAs
peméTka, CIuiaBbl, (PU3NYCCKUE BEIUYHMHBI, CAWMHHIBI U3MEPEHUS, KOCMUYECKOEC
POCTPAHCTBO, TJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢ortocuHTe3, NbIXaHWE, OWoOcdepa, PKOCUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, ITUTATCIILHBIC BEIICCTRA.

I'eorpadus: armocdepa, rumpocdepa, MHHEpANb, TOPHBIE  TOPOIHI,
HOJIC3HBIC UCKOTIaeMBbIC, TOTLIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA INPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pPE3yNbTaThl OCBOEHUSI MPOTPAMMBI OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTalOTCS B XOJ€¢ OOYy4YeHHs] XMMUU B €JAMHCTBE YYEOHOW U
BOCIUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUHU C TPAAULIMOHHBIMUA POCCUUCKUMU
COLMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWIaMH U HOPMaMHU TOBEJEHUS U CIOCOOCTBYIOT TIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATIU3AIMN 00YyUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTpPaXXalOT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpUEHTAUM U
paclIMpeHue ONbITa JICSITEILHOCTH Ha €€ OCHOBE, B TOM UHCJI€ B YaCTHU:

1) naTpHOTHYECKOT0 BOCITUTAHMS

IIEHHOCTHOTO OTHOIIEHHSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HaCJEeIWI0, MOHMMAaHUSA 3HAYEHUS XUMHUYECKOM HAyKH B KU3HHU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEpHOM HHGpOpMaIHe o
NEPEIOBbIX JOCTHKEHUSIX U OTKPBITHUSAX MHUPOBOM W OTEUECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpONUCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCITUTAHUS:

NPEACTABICHUS O COLUMAJIBHBIX HOPMAax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTHUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIEOBATEIbCKOM, TBOPUECKOW M JIPYyrUX  BHIAX
JESTEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JEATEIbHOCTH TpHU
BBIMIOJTHEHUU YYEOHBIX, TI03HABATENIbHBIX 3a/lay, BBIMOJHEHUHU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIpollecce OTOW Yy4eOHOW [eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TMOBEAECHHWE M TIIOCTYINKH CBOUX TOBAPHILEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCJIEACTBUM OCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHUYECKOM pEaKlUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKU WU COCTABISIOIIUE
OCHOBY JIJIi IOHUMaHUS CYITHOCTH HAayYHOW KapTHUHBI MHpA, MpEICTaBIeHUsS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS TPUPOJIBI, B3aMMOCBA3IX YEIOBEKa C
MPUPOJTHOM CPEJION, O pOJIM XUMHUM B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIE MOTHWBBI, HAIPABJICHHBIC HA IMOJYyYEHUE HOBBIX 3HAHUU IO
XAMHH, HEOOXOTUMBIE I OOBSICHEHUS HAOJIOMaeMbIX TPOIECCOB W SBICHUH,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YUTATEIbCKOW KYJIbTYpPbl, B TOM 4YHUCIIE
HaBBIKOB CaMOCTOSITEIbHONM pabOThl C y4yeOHBIMHU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPOr, JOCTYMHBIMA TEXHHUYECKHUMH CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

WHTEpPEC K OOYYCHHIO ¥ TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHWIO, TPOEKTHOH W  HCCIEAO0BATEIbCKOM
JEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH W YPOBHS OOy4YeHUS B
JIaTbHEUIIIEM;

4) dpopmMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH J>KWU3HH, OTBETCTBCHHOI'O OTHOIICHHUS K CBOEMY
3JI0POBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 KWU3HU, OCO3HAHHE TOCIEACTBUN W
HENPHSITHE BPEIHBIX MPUBBIUCK (YIOTPEOJCHUS aJIKOTOJIsI, HAPKOTUKOB, KYPECHHUS ),
HEOOXOAMMOCTH COOJIFOZICHUS TMpaBWJI O€30MacHOCTH TpH  OOpalleHuu C
XUMHYECKUMU BEIIECTBAMH B OBITY U PCATbHOM KU3HU;

5) TPy/10BOT0 BOCTIMTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHUIO MPOo(EecCHii U Tpyaa Pa3IMdaHOTO POJa,
yBOXCHUEC K TPYAYy W PE3ysbTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUS TMPEAMETHBIX 3HAHUW 110 XUMHH, OCO3HAHHBIA BBIOOP
WHAVUBUAYATLHON TPACKTOPHH MPOJTOKCHHUS 00pa30oBaHus C YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHENTHON MPpoheCCHOHAIBHOM JeATeIbHOCTA U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aJaliTUPOBATHCS B PO ecCHOHATBLHOM Cpejie;

6) 3K0JIOrH4ecKOro BOCIIUTAHUS

AKOJIOTUYECKH IIeJIeco00pa3HOe OTHOIICHHWE K TMPHUPOJIe KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAaHUS, TOHUMAHHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY M TICUXWYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOICHUS
paBuyI OE30MIaCHOTO MOBEACHUS MPU PadOTE C BEIISCTBAMH, a TAKXKE B CUTYaIIHSIX,
YIPOKAIOMINUX 3I0POBBIO U JKU3HHM JIFOICH;

CITOCOOHOCTH MPUMEHSTh 3HAHUS, MOJydaeMble NPH H3YYCHUU XUMUHU, IS
peLIeHUs 3a/1a4, CBSA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOM, I MOBBIICHUS
YPOBHSI  DKOJOTHYECKOW  KYJIbTYpBl, OCO3HAaHHS TJIOOAJIBHOTO  XapakTepa
9KOJIOTHYECKUX MPOOJIeM M IMyTeld WX PEIICHHsS MOCPEICTBOM METOJ0B XHMUH,
9KOJIOTHYECKOTO MBIIIJIEHUS, YMEHHUSI PYKOBOJCTBOBATLCS MM B ITO3HABATEIIHLHOM,
KOMMYHUKATUBHOMN U COI[UAIBHOMN MPAKTHUKE.

METAINPEIMETHBIE PE3YJIBTATbI

B cocraBe MeTanpeaMETHBIX PpE3YJNBTATOB BBIACISIOT 3HAYUMBIC IS
dbopMuUpOBaHUS MHPOBO33PEHUS OOINCHAYYHBIC IIOHATHS (3aKOH, TCOpHS,
MIPUHIIAII, TUTIOTE3a, (PaKT, CHCTEMa, MPOIECC, PKCIIEPUMEHT U APYToeE.), KOTOPBIC
HCIIOIB3YIOTCS B €CTCCTBCHHO-HAYUYHBIX YUYEOHBIX IpEeJAMETax M ITO3BOJISIOT Ha
OCHOBE 3HAHWH W3 3THX MPEIMETOB (OPMHUPOBATH IPEACTABICHHUE O IIETOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEpPCAJIbHbIC YUeOHbIC NEeUCTBUS (MIO3HABATEIbHEIC,
KOMMYHUKATHBHBIC, DPEryJIATHBHBIE), KOTOpbIE 0O€cneunBalOT (OpMUpOBaHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Yy4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAIbHBbIE yUeOHbIE el CTBUSA

ba3zoBble JJornyecKue 1eicTBUA:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TP OCBOCHUHU
3HAaHUMW: PAaCKPBIBaTh CMBICI XMUMHUYECKUX MOHSATUN (BBIICIATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIMBATH B3aUMOCBS3h C JIPYTUMH TMOHATHUSIMH), HCIOJIb30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX ()aKTOB U SBJICHUHN, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMUUYECKUX BEIIECTB M XUMHYECKUX PEaKIIUi,
yCTaHABIIMBATh TMPUUYUHHO-CIIEJCTBCHHBIC CBSI3M MEXIy OOBEKTAMU H3Yy4YECHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIC, TI0 AHAJIOTHH),
JieaTh BEIBOBI U 3aKIIIOUCHUS;

yMEHUE TPUMEHITh B TIPOILIECCE TO3HAHHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MO, UCIIOIb3yEeMbI€ B XUMUH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI D3JIEMEHTa), XUMHYeckas (opMylia M ypaBHEHHUE
XUMHYECKOW peakiy — MPU pelIeHH y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh U XapaKT€PU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKITUH,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, HPUYMHHO-CIIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHUS B U3YHAEMBIX MPOLIECCAX U SABICHUSX.

Ba3oBnble ucciaenoBaTeLCKHe 1eHCTBUSA.

YMEHUE HCIOJIb30BAaTh IOCTABICHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TakKXKe B KauyeCTBE OCHOBBI A (OPMHUPOBAHUSI TUMOTE3BI IO
IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHII;

NpUOOpETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3allUd W TPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOII0maTh 3a XOJOM IIpoliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yiabTaT, PopMyIUpOBaTH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpoJIeTTaHHOM pabore.

Pabora ¢ undpopmaumueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM MPEACTABICHUS, MOTYy4aeMyl0 U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEp)KaHUsl, CIPaBOYHbIE
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYIO uHpopMaluio;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJisi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOr0 TUIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BaHMUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOl aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIaeMble 3a/ladyd  HECIOXKHBIMU CXeMaMu, JAuarpaMMaMu,
IpyruMu popMamu rpaduKu U UX KOMOMHAIUSIMU;

yMEHHE HCIOJb30BaTh M aHAIM3UPOBATh B Tpolecce yuyeOHOU U
UCCJIEI0BATEIbCKON JIESITENIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXKAIOIIEeH MPUPOIHOM
Cpelibl.

KommyHuKaTHBHBIE YHHBEPCcAJIbHbIE Y4eOHbIe JeCTBUS:

yMEHHsS 3aJaBaTh BOIPOCHl (B XoJe Auanora W (WiM) JOUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaemMol  TeMbl, (QOpPMYyIHpPOBaTH CBOM  NPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUS TIPEJIJIOKEHHOM 3a/1a4u;

YMEHHUS  MPEJCTaBIATh  TOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEILHON
NESTENbHOCTA B YCTHBIX W TUCBMEHHBIX TEKCTax; JeNaTh MPe3eHTAIUI0
PE3YJIbTATOB BBHIMOJHEHUSI XMMHUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaTOpHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO IPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEJILHOM U HCCIENOBATEIIbCKOM  JIESITENIBHOCTH  NpPU  PELIEHUU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Y4E€Ta OOIIMX WHTEPECOB M COTJIACOBAHMS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPIWHALIUS
COBMECTHBIX JCHCTBHI, OIpEIEICHUEe KPUTEPUEB IO OLEHKE KauecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PerysiTUBHbIC YHHBepcaJbHbIE Y4eOHbIE AeHCTBHS:

YMEHUE CAMOCTOSITENIbHO OMNPENENATh LEIU AEATEIbHOCTH, IUIAaHHPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HeKTUBHBIE CIOCOOBI PEIIeHUs] YIEOHBIX H
II0O3HABATEIBHBIX 3aJa4, CaMOCTOSTEIBHO COCTABIISITh WIM KOPPEKTHUPOBATH
MPEIJIOKEHHBIA aITOPUTM JCUCTBUKA TIPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4daeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUAX,
OLICHMBAaTh COOTBETCTBUE IIOJIyYEHHOIO pE3yJibTaTa 3asBJICHHON LEIU, YMEHHUE
MCITI0JIB30BaTh ¥ AaHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMbl€ B YCJIOBUY 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3YJbTaTOB [0 OCBOCHHIO 00S3aTEIBHOIO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (eaepaibHONW paboueil mnporpamMMmon,
BBIJICJIAIOT: OCBOCHHBIE OOYYAalOUIMMHUCA HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



neucTBUM, crnenuuduyeckue i1 OpeAMETHOM o0macth  «XUMHS», BB
NEATENbHOCTA MO  TOJYYEHUIO HOBOTO  3HAHWs, €ro HHTEpHpeTaluH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry o0ydenus B 8 ki1acce npeMeTHbIC pe3yJbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0OYJAIOIIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX IOHSITHI: aTOM, MOJIEKYIa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(oHOpPOIHAS. ¥ HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHas Macca,
MaccoBasi JIOJIsl XUMUYECKOTO AJIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHUS, XUMHYECKasi peakius, KiaccuPukamus peakiuil: peakiuu
COCIMHECHUS, PEAKLIMH Pa3JIOKECHUS, PEaKUUM 3aMEUICHUS, PEaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKlUu, TETUIOBON 3(PpeKT peakiuu,
SAPO aroMa, DJIEKTPOHHBIM CIIOH aroMa, aTOMHas OpOuTal b, paguycC
aToMa, XMMHYECKasl CBSI3b, MOJAPHAS W HEMOJSApHAs KOBAJCHTHAasl CBA3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MAccoBas J0Jid BEIECTBa
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHITUH H
IPUMEHATH 3TH MOHATHS IIPHU ONMCAHUY BEIIECTB U X MIPEBPAILCHHUI;

e HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHUS (HOpPMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUI;

e ONpENENSATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTeNeHb  OKUCJEHHUS  JJEMEHTOB B  OWHApHBIX  COCJAMHECHUSX,
NPUHAJIE)KHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COEIMHEHUMN 10
dbopMymnaMm, BHII XHUMHUYECKOW CBsi3M (KOBaJCHTHasT W HOHHAas) B
HEOPraHMYECKUX COCANHEHUSAX;

e packpeiBaTh cMmbica Ilepumoamueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHMUMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX NOJIOKEHUA B llepmommueckoit cucreme,
3aKOHOB COXPAaHEHUs MAacCChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaapo;

e OIHKCHIBATH U XapakTepuzoBaTh TaOnuuHyo @opmy Ilepuognueckoit
CHCTEMBl XMMHMYECKUX OJJEMEHTOB: pPa3jinyarTh IIOHITUS «TJIABHAA
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpynma)», Mansie u
OomnbIIMEe TEPHUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucTtemMa XUMHYeCKHX diaeMmeHToB J[. .
MenzaeneeBa» € YHCIOBBIMM XapPAKTEPUCTUKAMH CTPOCHUS AaTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij Aapa, oOlee YUCIO 3JIEKTPOHOB
U pacnpeeneHle uX Mo 3JEeKTPOHHBIM CII0SIM);

KJIaCCU(PHUIIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPEeaKUuu (MO0 YHUCIY M COCTAaBY YYACTBYIOIIMX B PEaKLUU
BEUIECTB, IO TEIJIOBOMY 3D (DexTy);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIHME XWMHUYECKHE CBOMCTBA BEIICCTB
pa3IUYHBIX KJIACCOB, MOJATBEPKIask OMUCAaHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKAHUS XUMHUYECKUX MpEeBpalIeHUN B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEJbHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO — Macchl
BEUIECTB, MAacCOBYIO JOJI0 XUMHUYECKOro »3jeMeHTa 1o Qopmyie
COEIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOM peaKIuu;

NPUMEHSITh OCHOBHBIE ONEPAIIMU MBICIUTENIBHON ACSTEIBHOCTA — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMAaTHU3aluio, KiaccudUKaiuio,
BBISIBJICHUE TPUUYMHHO-CIIC/ICTBEHHBIX CBS3€H — MJisi HU3Y4YEHUS CBOMCTB
BEIIECTB W XHUMHYECKHX pEaKUUl, €CTECTBEHHO-HAYUYHBIE METO]IbI
No3HaHUsI — HAONIOJEeHNEe, HU3MEpPEHHE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleioBaTh  IpaBWJiaM  [OJb30BaHUSA  XMMHUYECKOM  TOCYyIOW U
nabopaTopHbiM 00OpYJOBaHUEM, a TaKXKe IMpaBUjaM OOpalleHus C
BEILIECTBAMU B COOTBETCTBHUM C HWHCTPYKLUMSIMU IO BBINOJHEHHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAa M KHUCJIOPOJAa), IPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0JIE pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHYECKHE  HAKCHEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB ILEJIOYEH M KMCJIOT C TOMOILIBIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHUE).

K xonmy o0ydenus B 9 kiacce mpeIMeTHBIE Pe3ybTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX TOHSITUU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJEKyJla, WOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJlEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIECHB
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMUIECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs] JTHUCCOLMALMS, PEAKIUA HOHHOTO
oOMeHa, KaTaliu3aTrop, XHUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PpEAKIIUH,
OKHCIIUTENb,  BOCCTAHOBUTEJIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
ajioTponus, aMm(pOTEepHOCTh, XMUMHUUECKasl CBSI3b (KOBAJICHTHAsi, MOHHAS,
METaNIMYEeCKasi), KpHUCTAJUIMYECKass peleETKa, KOpPpO3Hs METAaJUIOB,
CIJIaBbl, CKOPOCTb XHMHUYECKON pEAKUHH, MPEICIbHO JOMyCTUMAs
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX TMOHATHUM U
IPUMEHSATH 3TU MOHSTHS TIPU ONMKMCAHUU BEIIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XMMHUUYECKYI0 CHUMBOJIUKY JUJISi COCTaBJICHUS (HOpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEaAKIU;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCICHHUS] XUMUUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OTPENIeIEHHOMY KJIAcCy COCIMHEHUN 1o (opMynam, BUJ XUMHYECKON
CBsI3M  (KOBaJICHTHAsi, WOHHAs, METaJUIMYecKas) B HEOPraHUYECKHUX
COCIMHEHUSAX, 3aps]] MOHA M0 XUMHUYECKON (opmysie, XapakTep Cpeibl B
BOJIHBIX PACTBOpPAX HEOPraHUUYECKUX COCIMHEHUM, THUI KPUCTAIIINYECKON
PELIETKNM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHME: OIHKCHIBATH W XapaKTepU30BaTh
Tabiuunyto ¢opmy Ilepuonnyeckoil CUCTEMBbl XUMUYECKHX DJIEMEHTOB:
paznuyarth MOHSTUS «rjaBHasg noxarpynmna (A-rpynma)y U «mnoOodHas
noarpymnmna (b-rpynmna)», manele u OONbIIME MEPUOMBI, COOTHOCHUTH
o003HaueHusl, KOTOpble HMEIOTCS B MEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsia  siApa, o0OINee YHUCIO DIEKTPOHOB U
pacrpefieieHie HX 10 DJJIGKTPOHHBIM CJI0SIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MallblX MEPUOJOB U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE SJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (MO YUCIYy M COCTaBy Y4YacTBYIOLIUMX B PEAKIUU
BEIIECTB, MO TEIUIOBOMY 3 (PEKTy, M0 M3MEHEHHUIO CTEIICHEW OKMCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30oBaTh (OMUCHIBATH) OOmMEe W crenu(uueckrue XUMHYECKHE
CBOMCTBa MPOCTBIX M CIOXHBIX BEUIECTB, TMOJATBEPKIAsA OINHUCAHUE
OpuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUM COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUM;

COCTaBJISITb YPaBHEHUS BJCKTPOJMTHUYECKOW JHUCCOLUMALMM  KHUCIIOT,
LIETIOYEN U COJIEN, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKLIU MOHHOTO



oOMEHa, ypaBHCHHS pEaKIUH, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETHYECKOW CBSI3U MEXIY BEIIECTBAMHU PA3IUIHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCITHTEIBHO-BOCCTAHOBUTEIBHBIX — PEaKITUH
MOCPEICTBOM COCTABJICHHS YJICKTPOHHOTO OajlaHCa ATHX PEAKITUH;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHWS XUMUYCCKHUX TIPEBPAIICHUN B Pa3THMYHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHTEIBHYIO MOJICKYJSIPHYI0O W MOJSPHYIO  MAacChl
BEIICCTB, MAacCCOBYIO JIOJIO XUMHYECKOrOo »JJeMeHTa 1o (opmyie
COCIMHCHHUSI, MACCOBYIO JIOJIFO BEIIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOM peaKIuy;

coOnogaTh  MpaBWiia  MOJIb30BAHUS ~ XMMHYECKOM  MOCynou u
nabopaTopHbIM 000pYyIOBaHMEM, a TakkKe TpaBuiIa OOpamieHuss C
BEIICCTBAMH B COOTBETCTBUUM C HWHCTPYKIMSAMH TI0 BBIMOJHCHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TMOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIESCTB (AaMMHaKa M YIJIEKUCIIOrO rasa);

NPOBOAUTh  PEaKIMH, TOJATBEPXKJAIOIINE  KAYeCTBCHHBIH  COCTaB
Pa3IUYHBIX BEIISCTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPH[-, OPOMHM/I-,
uoaua-, kapOoHat-, d¢ocdar-, cuiIMkar-, cyiabdar-, THAPOKCHUA-HOHBHI,
KaTHOHBI aMMOHHUS U WOHBI HM3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHNE B
BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEIIECTB;

PUMEHATh OCHOBHBIE OTNEpaIlid MBICIUTEIHPHOU JEATEILHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHE, O00O0O0IIeHUe, CHCTeMaTH3allhio, BBISIBICHUE
MPUYMHHO-CIICICTBEHHBIX CBS3€H — JUIS M3Y4YEHUsS CBOWCTB BEIIECTB M
XUMUYECKUX pPEaKIMi, €CTEeCTBEHHO-HAYYHBIE METOJbl IIO3HAHUSI —
HaOII0/IeHUe, MU3MEPEHHUE, MOJECIUPOBaHUE, SKCIIEPUMEHT (pCalIbHBIA M
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KoJunyecTBOo 4acos
Ne HaunmeHoBaHMe pa3/ies10B U DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoibHbIe IIpakTHyeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsbI padoThI
Paznen 1. [lepBoHavajbHbIe XHMHYECKHE TIOHATHUS
Xumusi — BaykHast 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK

' MIPAKTUYECKOM EATEIIBHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

19 BemecTBa 1 xuMudeckue 15 1 bu6moreka [{OK

' peaKIuu https://m.edsoo.ru/7f41837¢

Hroro o pazmeny 20

Pa3nen 2. Baxkneiimme npeacTaBuTe/ M HEOPraHUYeCKMX BellecTB
51 Bosznyx. Kucnopon. Ilonsitue 5 bubnuoreka [IOK

' 00 okcuIax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kuciorax 3 1 bu6mmoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. [lonsitre 06 5 1 1 bu6moreka [JOK

' OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [IOK

' HEOPraHUYECKUX COETUHECHUI https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Paspnean 3. Ilepuonnyeckuii 3akoH u llepuoguveckasi cucrema xumndeckux 3j1eMeHToB /I. . MengeneeBa. CTpoenne aToMOB.
XumMnueckas cBsizb. OKMCIMTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUH




[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bubmmoreka [{OK

3.1 XHUMHYECKUX dieMeHTOB []. . ! https://m.edsoo.ru/7f41837c
MemnpneneeBa. CTpoeHue aToma
XUMHYECKASA CBA3b.
3.2 OKUCIUTEIIBHO- 8 bubmmorexa [TOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bu6mmoreka [IOK
Hroro no pasaexy 15 https://m.edsoo.ru/7f41837c
p 3 bu6mmoreka [{OK
C3CPBHOC BPEMit https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KJIACC

KoauyecTBo yacoB DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3/iesioB U TeM uudpoBbIe
Ne i/ P KoHnTpobHbI IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
e padoTbl padoThI
pecypcsl
Pa3nes 1. BemecTBO M XUMHYeCKHE peaKIMHU
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuotexa [JOK
' OCHOBHBIX pa3JieioB Kypca 8 kiracca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIMTAYECKAST JUCCOLUALIMSI. 8 1 1 bubmuotexa [JOK
' XHWMHYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 17
Paznen 2. HemeTayuibl U HX cOeIMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmorexa [JOK
' S https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpymmbl. A30T, pocdop u ux 7 1 Bubmmorexa LIOK
' YIS ’ https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.4 anemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [JOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHEHUS




Uroro mo pazneny 25
Paznen 3. MeTa/JIbl M HX COeIMHEHUS
. bubmuotexa [JOK
31 Obmwie cBoficTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxneiime MeTamisl ¥ UX COSIUHEHUS 16 httos://m.edso.ru/7f41a636
Wroro mo paznery 20
Paznen 4. Xumus u okpy:kamomas cpeaa
41 B oBeKa 3 bu6mmoreka [IOK
' CHICECTBA M MATCPUAIIBL B AU3HH HET https://m.edsoo.ru/7f41a636
Hroro mo paznery 3
p 3 bu6mmoreka [{OK
C3CPBHOC BpemA https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




IHOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka KonTpoabHbI [MpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
e padoTbl padoThI
pecypchl

1 [Ipenmer xumuu. Poib XUMUU B KU3HU 1 bu6morexka [IOK
yesioBeka. Tesa u BeliecTBa https://m.edsoo.ru/ff0d210c

2 [TonsiTie 0 MeTOAaX MO3HAHUS B XUMHU 1 bubmiorexa HOK

A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl
3 B JIaOOpATOPHUH U MPUEMBI OOpAIICHUS C 1 1 bubmorexa [JOK
https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTIOBAHUEM)

4 Uuctele BemecTBa U cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «PazneneHue

5 cMmeceil (Ha MpuMepe OYUCTKHU MTOBapEHHON 1 1 Bubnrorexa LIOK

PHMEP P https://m.edsoo.ru/ff0d28c8
COJIH )»
bu6mmoreka [JOK

6 ATOMEI 1 MOJICKYJIEI ! https://m.edsoo.ru/ff0d2a6¢

7 XHUMHUYECKHUE 3JIEMEHThI. 3HAKH (CUMBOJIBI ) 1 bubmuorexa [JOK
XHMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U CI0KHBIC BEIESCTBA 1 bubmorera I[IOK

P Hl https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYIIPHOE YUCHHUE 1 bubmorera I[JOK

YA i https://m.edsoo.ru/ff0d2d50
10 3aKOH IIOCTOSHCTBA COCTABa BEILIECTB. 1 bu6nmuoreka [JOK




Xumnueckas popmyna. BageHTHOCTH aTOMOB
XUMHUYECKUX DIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCHUTEIbHAd aTOMHAs Macca.

bu6moreka [IOK

11
OTHOCHUTENBHAS MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J11 XUMHUYECKOT0 3JIEMEHTa B bu6mmoreka [IOK
COEJIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTto BeniectBa. Monbs. Moutsipaast bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOu3znvecKue 1 XUMHUIECKUE SBICHHUS. bu6mmoteka [IOK
XuMU4ecKasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
15 .
XUMHUYECKUX PEaKINi https://m.edsoo.ru/ff0d3a16
16 3aKOH COXPAaHEHMS MacChl BELIECTB. bubnuoreka [IOK
XUMUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus konmdecTBa, MacChl BEIIECTBA 10 bubnuorexa [JOK
YPaBHEHUSIM XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMuuecKuX peakiuii
18 (coenuHEHMS, pa3JIOKEHUS, 3aMEIICHHUS Brbmorexa LJOK
> P ’ ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O0oO0IIEHNE U Brbmiorexa IJOK
] . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAaHU I
20 Kontponsnas padorta Nel mo teme «BemectBa bubnuoreka [IOK
U XUMHYECKUE PEAKIIUN https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. CoctaB Bo3ayxa.
X X bubmuorexa [JOK
21 Kucnopon — 3nemMeHT 1 IpocToe BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448e




duznueckue 1 XUMUYECKUE CBOUCTBA

22 KHCJIOpO/Jia (peaKIMi OKUCIICHHS], TOPEHUE). bubmorexa [TOK
https://m.edsoo.ru/ff0d4614
IMousarue 06 oxcugax
CriocoObI MoJTydeHUsT KUCIOpoia B
23 JIa0OPATOPHUHU U IIPOMBIIIIEHHOCTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHnue kuciopoaa
TennoBoit 3 PexT XuMuIeckoit peakiumu,
24 IIOHATHE O TEPMOXUMHUUYECKOM YpaBHEHUHN bubmorexa LHOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJIOTEPMHUYCCKHUX PEAKITUIX
TormmmBo (HedTb, YToJIb 1 METAH).
25 3ar ﬂSHeIEHe(EOSHyra CIOCOObI 2r0 bubmorexa LHOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[Mpaktudeckas padora Ne 3 o Teme
26 «[Tonyuenne u cobupanme KUCIOPOIa bubmorera ITOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOKWCTBY
97 Boaopon — 35eMeHT u mpocToe BEIIECTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKnue 1 XUMHUYSCKHE CBOMCTBA bubmuorexa [JOK
Bojiopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITousiTHe 0 KUCIOTAX U COIAX bubmnorexa ITOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI OJTy4eHHs BOJIOPOIa B bubnuoreka [IOK
JabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas paborta Ne 4 o Teme
31 «ITonmyyenne u cobupanue Bogopoaa bubmorera IOK
i . P FOPOZa, https://m.edsoo.ru/ff0d4f42
W3YYEHUE €ro CBOMCTBY
b K
32 MonsipHblil 00bEM Ta30B. 3aKOH ABOraJipo nommorexa L10

https://m.edsoo.ru/ff0d542e




Brrunciienus 00b€Ma, KOJIMYECTBA BEILIECTBA

bubmmoreka [{OK

33 rasa 110 €ero U3BECTHOMY KOJIHNYECTB
.. Y Y https://m.edsoo.ru/ff0d55a0
BELLECTBA WU 00BEMY
Brruncnenus 00bEMOB T'a30B 110 YPAaBHEHUIO
34 €aKIM{ Ha OCHOBE 3aKOHA 00BEMHBIX bubmmorexa LHOK
p . https://m.edsoo.ru/ff0d5708
OTHOILIEHUH Ia30B
35 dusnyeckre 1 XUMHYECKIEe CBOMCTBA BOJIBI bubmorexa LHOK
A https://m.edsoo.ru/ff0d587a
bu6moteka [IOK
36 Cocras ocHoBanuii. [1o e 00 aTtopa
TaB OCHOBAHIH AT HHkatopax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacblleHHbIe U
37 HeHacCBIIIIEHHBIE pacTBOPEI. MaccoBas oI bubmorexa LHOK
p PBL. A https://m.edsoo.ru/ff0d5b40
BEI[ECTBA B PACTBOPE
[Ipaktuueckas padota Ne 5 mo Teme
38 «[IpuroroBiieHHE PACTBOPOB C OMPEAEIEHHON bubmnorera ITOK
p N . p p pen https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA»
39 KonTtponbHas padota No2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
Okcuapl: cocTaB, KilacCu(DUKaIs, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XuMUYeCcKHe CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX Bubmorexa OK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
OcHoBaHHUsI: COCTaB, KJIacCU(PHUKAIIHS, bu6mmoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenune u XMMHYECKHE CBOMCTBA bubnuorexa [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTaB, kmaccudukaus, bu6nmuoreka [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XuMHUYECKUE CBOMCTBA KUCIIOT bubmmorexa [TOK
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpeaHue): HOMEHKIIATypa, CIIOCOObI bubnuotexa [JOK
MOJIYYCHUS, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTueckas padota Ne 6. Pemenue
47 JKCIIEpUMEHTAIIBHBIX 33a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHMI»
48 I'eneTnueckas CBsI3b MEXAY KJIaCCaMH bubmuotexa [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6moreka [{OK
49 O06001IEeHe U CHCTEMAaTH3alKsl 3SHAHHUI
m I https://m.edsoo.ru/00ad9ch2
50 KonTtponsnas padota Ne3 mo teme "OcHOBHBIE bubnuoreka [IOK
KJIACChl HEOPTaHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIacCUpUKAITIT
51 XHMHYECKHX 3JIeMEeHTOB. IloHsaTHE O rpymmax bubmorexa HOK
) 24 https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
[Tepuonuueckuii 3akoH u [leprnoandeckas
52 cucTeMa XUMU4YecKux sneMenToB . U bubmorexa HOK
o https://m.edsoo.ru/00ada52c
Menneneesa
53 [lepuoapl, rpyIIIbI, IOAPYIIIHI bubmorera I[IOK
PHOZBL, TPYHIIHL, TOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. COCTaB aTOMHBIX SIJIEP. bubnunoreka [IOK
H3oTtomns https://m.edsoo.ru/00ada342
CTpoeHue IEeKTPOHHBIX 000I0YEK aTOMOB
. bubmuorexa [JOK
55 anemeHToB Ilepuoanueckoii cucremst /1. U.

Menneneesa

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




XapaKTepI/ICTI/IKa XUMHWYECCKOI'O 3JICMCHTA 110

. bubnuorexa [JOK
56 ero noyioxkenuro B [lepuoaudeckoii cucreme
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3navenue [leproanueckoro 3aKoHa ass
o7 a3BUTHUS HAyKH U nipakTuku. [. U bubmorexa HOK
P Y ip . A https://m.edsoo.ru/00ada96e
MeneneeB — y4€HBIH, MeIaror U rpakIaHuH
58 DNEeKTPOOTPHUIIATEIBHOCTH ATOMOB bubnuotexa [JOK
XUMHUYECKHAX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6motexa [IOK
59 Monnas xumiseckas CBAsk https://m.edsoo.ru/00adac34
60 KoBanenTHadg nonspHas XUMHAYECKas CBA3b bubmorexa LHOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenosipHast XUMHUYeCKas CBSI3h bubmorera ITOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenens oxucrenus https://m.edsoo.ru/00adae28
63 OKHUCIUTEIBHO-BOCCTAHOBUTEIBbHEIE PEAKIIUN bubmorera ITOK
peaxtt https://m.edso0.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIIN Bumrorexa HOK
https://m.edso0.ru/00adb076
65 Kontponsnas padota Ne4 o reme «CtpoeHue bubnuoreka [IOK
aToMa. XUMHUYECKas CBA3L) https://m.edsoo.ru/00adb486
. bubmuorexa [JOK
66 O00011IeHNE U CUCTEMATU3allU 3HAHUHA httos://m.edsoo.ru/00adb33c
. bubmuorexa [JOK
67 O00011IeHNE U CUCTEMATU3allU 3HAHUHA httos://m.edsoo.ru/00ad9ch?
68 O00011IeHNE U CUCTEMATU3allUI 3HAHUHA bubmorexa HOK

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHBbIE
Ne undposbie
Tema ypoka KonTpoabHbI IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
e padoTbl padoTsbI
pecypchl
[Iepnoanueckuit 3akoH. [lepnoanueckas
1 cUcTeMa XUMUYECKUX 35ieMeHToB /. U 1 bubmorexa IIOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHN CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 bubmorexa [TOK
P p https://m.edsoo.ru/00adb6b6
MepUOIOB
3 Knaccudukanust 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunp xuMu4eckou CBSI3U U THIIEI 1 bu6mmoreka [JOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbnas padota Nel mo teme
5 «IToBTOpEHuUe U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/iesioB Kypca 8 kiacca
6 Kinaccudukanus XuMU4ecKuX peakiui mo 1 bubnuorexa [JOK
Pa3IMYHBIM ITPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHATHE O CKOPOCTH XUMHYECKOH PEAKIIUH.
7 [loHATHE O TOMOTEHHBIX U T€TEPOTEHHBIX 1 bubmorexa [JOK
P https://m.edsoo.ru/00adbe9a
peaKImsIX
[ToHaTHE O XUMHYECKOM PaBHOBECHH.
3 @akTOpbl, BIUAIOIINE HA CKOPOCTh 1 bu6muoreka [JOK

XHUMHUYECKOU pPCaKuun U MOJIOKCHUC
XUMHUYCCKOTO paBHOBCCHUS

https://m.edsoo.ru/00adc28c




9 OKUCIUTEILHO-BOCCTAHOBUTEIILHBIC bubmmoreka [{OK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus IEKTPOIUTUIECKON AUCCOLUALINH. bubnuoreka [IOK
CuiibHBIC U CITa0bIE AJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HMonHble ypaBHEHHUS peakui bubsmorexa IIOK

yp peaxi https://m.edsoo.ru/00add448
XuMHUYECKHue CBONCTBA KMCJIOT M OCHOBaHUM
12 B CBETE IPEJICTABICHUN 00 bubmorexa HOK
p N https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKON JUCCOITHAITIHI
XuMHYECKHE CBOMCTBA COJICH B CBETE
13 MIPENCTABIEHNHA 00 DIIEKTPOIIUTHIECKON bubmorexa [JOK
p p https://m.edsoo.ru/00add8b2
JIUCCOIHAITAN
14 [TonsaTue o ruaponmn3se conei bubmorexa [TOK
P https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 0600 7
ODIICHUC 1 CHCTEMATH3AIHA SHAHIH https://m.edsoo.ru/00addd12

16 [Ipaktuueckas padota Ne 1. «Pemenne bubnuoreka [IOK
SKCIIEPUMEHTAIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
KontponbHas padota No2 o teme

17 «INCKTPOIUTHICCKAS JUCCOLHAITUS bubmorexa [JOK

p A AT https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKITUU B PACTBOPAX»

18 OO11as XapakTepUCTUKA FaJIOTeHOB. bubnnoreka [IOK
XUMHUYECKHEe CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoJisiHass KUCIIOTA,

19 XI/IME‘IGCI?I/IS CEOﬁCTBa MOJTy4eHHUe bubmorexa HOK

> oIy ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 IIpakTuyeckas pabora Ne 2 o Teme bubnuorexa LIOK

«IlomydeHue CONSTHON KUCIIOTHI, U3yYEHHUE €€

https://m.edsoo.ru/00ade348




CBOWCTBY

Breraucnenus 1o YPaBHCHUAM XUMHUYCCKUX

bu6moreka [IOK

21 €aKIUH, eCJIM OJUH U3 PearcHTOB JaH B
peaxtt 8 p a https://m.edsoo.ru/00ade488
H30BITKE
29 OO61ast xapakTepucTuka 31eMeHToB VIA- bubnuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIC MOTU(UKAIIUNA CEPHI.
23 HaxongleHHe cephl I/I(beé coezmnezmﬁ B bubmorexa [IOK
p M https://m.edsoo.ru/00ade64a
pupoie. XMMHUYECKHAE CBOMCTBA CEPBI
CepoBogopo, cTpoeHue, pu3ndeckue u bubmuorexa [JOK
24 .
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcunpl cepol. CepHast KHCIIOTa, PU3NIECKHE bubmuorexa [JOK
U XMMHUYECKHE CBOMCTBA, MPUMEHECHHE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIUH, JISKAINE B OCHOBE
26 MPOMBIIIJICHHOTO CTI0C00a MOTyYeHUs bubmuorexa [JOK
CEPHOM KUCIOThI. XUMUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKPYXaIOIIEeH CpeIbl COeTMHEHHUSIMU CEPBI
97 Brruncienne MaccoBOM 1011 BBIXO/1a bubnuorexa [JOK
MPOJIyKTa peaKkiuu https://m.edsoo.ru/00adec8a
OO0mras XxapakTepucTuKa 3J1eMeHTOB VA-
28 IpYIIBL. A30T, pacIIpoCTpaHEHHUE B IIPUPOJIE Brbmorexa [JOK
PYHIIBL. » Paclipoctp . PHpOZE, https://m.edsoo.ru/00adeea6
(hM3UYEeCKre U XUMHUYECKUE CBOMCTBA
29 AMMHMaK, ero (U3NIECKUE U XUMUUYECKHE bubnnoreka [IOK
CBOWCTBA, NOJIyUEHHE U IPUMEHECHUE https://m.edso0.ru/00adf004
IIpakTuyeckas pabora Ne 3 o Teme
30 «ITonyyenue amMmmuaka, u3y4eHue ero bubmmorexa TIOK
o i » MY https://m.edsoo.ru/00adf180
CBOMCTB»
31 A30THAas KUCIOTa, e€ Pu3ndecKue u bubnmuoreka [JOK




XUMHYECKHUE CBOWCTBA

https://m.edso0.ru/00adf306

Hcnonp30BaHne HUTPATOB U COJIEW aMMOHUS
B KaUeCTBE MUHEPAJIbHBIX Y100pEHUH.

bu6moreka [{OK

32
XHUMHUUYECKOE 3arpsA3HEHNE OKPYXKaIoLen https://m.edsoo.ru/00adf518
Cpelibl COCIMHEHUSIMH a30Ta
dochop. Oxeun pochopa (V) u pochophnas
33 KHCIIOTA, (U3MYECKHE U XUMHUECKUE brbmorexa [TOK
L https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTYYCHUE
Wcnonb3oBanue pocdaTtoB B KauecTBe
34 MUHEPAILHBIX YI0OPEHU. 3arps3HeHne bubmorexa HOK
PATIbHRIX YODP >arp https://m.eds00.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
Yraepoa, pacipocTpaHEeHHE B IPUPOJIE, bubmuotexa [JOK
35 .
(br3UYecKre U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHUYECKHE CBOMCTBA. DKOJOTHYSCKHUE bubmuorexa [JOK
po0IeMbl, CBSI3aHHBIE C OKCUIIOM YIJiepo/ia https://m.edsoo.ru/00adfebe
(V)
37 VYroJibHAsI KUCIIOTA U €€ COTN bubmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckast padota Ne 4 o Teme
38 "[TomyueHue yriaekuciaoro rasa bubmorexa [JOK
ya yr i https://m.edsoo.ru/00ae027e
KadectBennas peakius Ha kapOoHAT-HOH"
39 [lepBoHauanbHBIE MOHATUS 00 OPraHUUECKUX bubnnoreka [IOK
BEILIECTBAaX KaK O COEAMHEHUSX YIIIepo/ia https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coequHeHus bubmmorexa TIOK
P s https://m.edsoo.ru/00ae080a
41 IIpaktuyeckas pabora Ne 5. Pemenue bubnuorexa LIOK

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC

https://m.edso0.ru/00ae0bf2




«BaxHen1e HeMETAIJIbI U X COETUHEHU

KonTtponsnast padora Ne3 mo teme

bu6mmoteka [{OK

42
«BaxxHen1e HeMETAIJIbI U UX COETUHEHUI https://m.edsoo.ru/00ae0el8
OO01ast xapaKTepUCTUKA XUMUYECKUX

43 3JIEMEHTOB — METAJIOB. MeTainueckas bubnuoteka [JOK
CBS3b U METAJUIMYECKask KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
pemrérka. @U3nNveCcKre CBOMCTBA METAIIOB
XUMHYECKHE CBOMCTBA METAJIIOB.

44 DIEKTPOXUMHUUECKUN DA HAIPSHKEHUI Bubmaorexa HOK

p p p https://m.edsoo.ru/00ael1156
METAIUIOB
OO6mre criocoObl MOTyYeHHUST METAIUIOB.

45 CrutaBsl. Berunciienys no ypaBHeHUSAM bubnuoreka [IOK
XUMUYECKUX PEAKIUM, €CIIU OJINH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJICPKUT MPUMECH

46 TToHsaTHE O KOPPO3UHU METAILIOB bubmorera ITOK

pp https://m.edso0.ru/00ae1278
bu6mmoreka [JOK

47 e e Me
[Henounpie MeTams! https://m.edso0.ru/00ael4b2

48 OKcHIBI U THAPOKCUILI HATPUS U KaJIUs bubmmorexa ITOK

8 AP A p https://m.edsoo.ru/00ael4b2

49 [lerouHO3eMEIbHBIC METAILIbI — KAJbIMH U bu6mmoreka [IOK
Maruui https://m.edsoo.ru/00ael5e8

50 Baxseimne coeqMHeHUs Kaabys bubmrorexa ITOK

8 A https://m.edsoo.ru/00ael15e8

51 O00011IeHNE U CUCTEMATU3allUI 3HAHUHA

52 JKécTkocTh BOIBI U CITIOCOOBI €€ yCTpaHEHUs bubmorexa HOK

o yerp https://m.edso0.ru/00ae1886
53 IIpakTuyeckas pabora Ne 6 o Teme bubnuorexa LIOK




"Yé&cTkoCTh BOJBI U METOABI €€ yCTpaHEHUS"

https://m.edsoo.ru/00aelae8

bu6mmoreka [{OK
54 AtoMuHHAK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCUIA U bubnuoreka [{IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
56 Kenezo H
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, THAPOKCUIBI U cosn xkenesa (I1) n bubnuorexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O000111eHNE U CUCTEMATHA3AIN 3HAHUH
[IpakTueckas padota Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337124 TI0 TEME bubmorexa [JOK
P 5 https://m.edsoo.ru/00ae3de8
«Baxueime MeTaubl ¥ UX COCTUHECHUS
Boruncnenus no ypaBHeHUSIM XUMUYECKHX
€aKIui, eclii OJJUH U3 PeareHTOB JaH B
60 fl36bm<e WM COJIe )I(I/ITI:'[ nMecHu bubmmorexa [IOK
Aep . p ) https://m.edsoo.ru/00ae1750
Borurcnenus MaccoBoit O BBIXOa
MIPOJIyKTa PeaKIuu
61 O00011eHrEe U cucTeEMaTU3alus SHAHUHA
62 KontponbHas padota Ne4 o teme
«Baxneiilue MeTaIbl U UX COSTUHEHUS
BemecTBa n MaTepuanisl B MOBCETHEBHOM bu6mmoreka [IOK
63
JKU3HU YEJIOBEKa https://m.edso00.ru/00ae3f50
XHUMHUUYECKOE 3arpsi3HEHUE OKPYXKarolen bubnunoreka [IOK
64
cpenbl https://m.edso0.ru/00ae4270
65 Ponp xuMuM B pelIEeHUH 3KOJIOTMYECKUX bubnuorexa LIOK

npobiaem

https://m.edsoo0.ru/00ae4270




. bubnuorexa [JOK
66 O000111eHNE U cCHUCTEMATU3allUA 3HAHUI 1 httos://m.edsoo.ru/00ae0d0a
. bubnuorexa [JOK
67 0606 1
ODIICHHE H CHCTCMATHSALIHA SHAHIH https://m.edsoo.ru/00adb33c
. bubnuorexa [JOK
68 006006 1
ODIICHHE 1 CHCTCMATHSALIHA SHAHIH https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/JINYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISAI YYHEHUKA

» Xumus, 8 xknacc/ Pymsurtuc I'.E., ®enpaman @.1°., AkunonepHoe o0111ecTBO
«3narenscTBo «lIpocsemenue»

» Xumus, 9 knacc/ Pynsuruc I'.E., ®enpaman @.1°., AkunonepHoe o0111ecTBO
«M3parenscTBO «IIpocBemieHne

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

I'opkosenko M.IO. TToypounsie pazpadoTku no xumuu. 9 knacc. K yueOHuky
O.C.I'abpuensina, A.C. I'yzes, I'.E. Pyn3utuca, Bako, 2018r

I'opkoBenko M.IO. Tloypounsle pa3pabOTKu IO XUMUHU. Y HUBEpPCAIbHOE
m3ganue. 9 knacc. Bako, 2018r

boposckux T.A. Tectsl no xumuu. K yueonuky I'.E.Pyn3utuca, ®@.I'.
®enpamaHa «XUMHS. 8 KI1accy.

boposckux T.A. Tectsl no xumuu. K yueonuky I'.E.Pyn3utuca, ®@.I".
®denpamana «Xumus. 9 knace». Mo, "Ix3amen", 2014r.

Bboposckux T.A. Pabouas terpaasr no xumuu. K yue6nuky I'.E.Pyna3urtuca,
d.I'. Denpamana «XuUMHUA. 8 K1acc».

boposckux T.A. Pabouas terpaasr no xumuu. K yue6nuky I'.E.Pyna3uruca,
d.I'. Denpamana «XuMus. 9 xiacce.

Ps6oB M.A.COopHUK 3a7a4, YIIpaXXHEHUH U TECTOB MO0 XUMHUHU. K yueOHUKY
I'.E.Pya3utuca, @.I'. ®enpamana «Xumus. 9 kinacey.

Ps6oB M.A.COopHuK 3a7a4, yIpa>KHEHUI U TeCTOB M0 XuMuu. K yueOHUKY
I'.E.Pya3utuca, @.I'. ®enpamana « Xumus. 8 Kiacey.

Tpoery6osa H.I1. KonTpoasHO-u3MepuTeIbHBIE MaTepHaIIbl. XUMUS. 8 Ki1acc.
M., "BAKO", 2018r

Tpoery6osa H.I1. KouTponasHO-U3MepHUTENbHBIE MaTepraibl. Xumus. 9 kiacc.
M., "BAKO", 2018r

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET
bubmoreka I{OK https://m/edsoo.ru

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/9/

http://school-collection.edu.ruEqunas xoyekius iudpoBbIX
00pa3oBaTeIbHBIX PECYPCOB

http://fcior.edu.ru ®enepanbHBINA IEHTP UHHOPMAITMOHHO-00Pa30BATEIHLHBIX
pecypcoB (PIINOP)

http://college.ru/himiya/ OTkpbITBIN KOJUIEHK: XAMUS

http://www.chemnet.ru [Toptai ¢pyHIaMEHTATBHOTO XUMUYIECKOTO


http://fcior.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/

oOpazoBanus Poccun

http://him.1september.ru Bee s yuutens xumuu
http://school-sector.relarn.ru/nsm/ Xumus i Bcex: WILTIOCTPUPOBAHHEIC
MaTtepualbl o 00IIel, OpraHuYeCKOl U HEOPTraHUYECKOU XUMUU
http://chemistry.narod.ru Mup xumun

http://him-school.ru Bupryansnas Xumuueckas [Ikona


http://him.1september.ru/
http://school-sector.relarn.ru/nsm/
http://chemistry.narod.ru/
http://him-school.ru/
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