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[IporpaMmma MO XWUMUHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yjbTaTaM OCBOCHHS OCHOBHOMU
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00IIIero 00pa3oBaHMs, IIPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (e/iepaaIbHON paboyueit mporpaMMbl BOCTTUTaHUS
U ¢ yd4éTOM KOHIICTIIIMKM TIPENoJaBaHus YYeOHOro mpeaMera «XUMHUS» B
oOpazoBaTenbHbIX opranuzanusax Poccuiickoit denepanumu.

[Iporpamma 1o XxumuM Ja€T MPEACTaBICHUE O IENAX, OOIed cTpareruu
oOy4eHHsl, BOCHHUTAHUS M Pa3BUTUS OOYYAIOIIUXCS CpPEICTBAMH YYEOHOIO
npeaMeTa, yCTaHABJIMBAET 00s13aTeNIbHOE peaMEeTHOE COJIep>KaHue,
npeaycMaTpuBaeT paclpeiesieHue €ero mno Kiaccam U CTPYKTypUPOBaHUE IO
pazmenraM W TEeMaM TPOrpaMMbl IO XUMHUH, OMPENEISeT KOJUYECTBEHHBIC H
KaueCTBEHHbIE XapaKTePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYCHUS XUMHH C  Y4ETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKH  y4eOHOTO  MpOIECca, BO3PACTHBIX
0COOCHHOCTEH  OOydYaromuxcs, OMNPEACIsIeT BO3MOXKHOCTH MpeaMeTa IS
peanu3anuu TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeiIbHOM
porpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKke TpeOOBaHUU K
pe3ynbTaTaM OOydYeHUs XUMUW Ha YPOBHE IeJIeH M3ydeHHs MpeaMeTa U OCHOBHBIX
BHUJIOB y4COHO-IIO3HABATEIBHOM JEATCIBHOCTH OOYYaroIIerocss I10 OCBOCHHUIO
y4eOHOTO CoJIepKaHUsl.

3HaHWE XWMHH CIY’)KHT OCHOBOH s (OpMUPOBAHUS MHUPOBO33PEHUS
00yyaroIierocs, €ro MpeiCTaBICHUNA O MaTEpUAIBLHOM EIUHCTBE MHUpPA, BaXKHYIO
poiib WrpaioT (QopMuUpyeMble XUMHUEH MPEACTaBICHUS O B3aUMOIPEBPAICHUIX
SHEPrul U 00 HBOJIIOIMHU BEUIECTB B MPHUPOJIC, O MYTIX PEHICHHUS TJI00ATbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTHUECKOM,
MUIICBOM M SKOJIOTUUYECKON O€30MacHOCTH, MTPOOJIEM 3IpaBOOXPAHCHHUS.

N3yuyenne xumunn:

CIIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM  JuIsi ~ caMOpa3BUTHS U
dbopMupoBaHUs KyJIbTYPhI IMYHOCTH, €€ 00111el U (PYHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HABBIKOB HMX CaMOCTOATEIHHOM  y4eOHOW  JIeATEeIhHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIIbCKUX yMEHUHM, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM XKU3HU, TaK U B MPOGECCUOHATIBHON JIEATEIbHOCTH;

3HAKOMHUT CO CHEeNU(PUKONH HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
IIEJIOCTHOTO B3TJIsiZIa HA €IUHCTBO MPHUPOJIBI U YEJIOBEKA, SBISICTCSI OTBETCTBEHHBIM
3Tanom B (OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYaronInxcs;

Croco0CTBYyeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILIECHHS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJ] B 3KOJIOTHYECKOE
oOpa3zoBaHHe 00y4aIOIUXCS.



JlanHbie HampaBlieHUs B OOYYEHHWHM XUMHUU OOECIEYMBAIOTCS CHEIUPUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISIETCS  IMEaroruyecKu
aJanTUPOBAHHBIM OTpaK€HHWEM 0a30BOM HayKH XMMHH HA ONpPENeNEHHOM 3Tare e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIETO OOpa3oBaHUS OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI TMEPBOHAYAJIBHBIX TMOHSITHM XMMHH, OCHOB
HEOPraHUYECKOM XUMHM H  HEKOTOPBIX OTACJIBbHBIX 3HAYUMBIX TOHATUH
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHUs MPOrpamMMbl MO XUMHH CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro mnoaxoja kK €€ usydyeHuro. Coaep:kaHHE CKIIAJIbIBACTCSI U3 CHCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEILIECTBE W CUCTEMBI MOHATUN O XMMUYECKON
peakiuu. OO0e O3TH CUCTEMbl CTPYKTYPHO OpPTraHU30BaHbl MO MPUHIUITY
IIOCJICIOBATENBHOIO PA3BUTHSI 3HAHWKM HAa OCHOBE TEOPETUYECKUX IMPEACTABICHUMN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akona 1. 1. MeHeneeBa kKak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpeACTaBICHUM 00 DJIEKTPOJMTHUYECKONW JTUCCOIMAIIMM  BEIISCTB B
pacTBOpax.

TeopeTnueckne 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE AMIMPUYECKHU
MOJIYYCHHBIX U OCMBICICHHBIX (haKTOB, PA3BUBAIOTCS TOCIEIOBATEIHHO OT OJHOTO
YPOBHSI K IPYTOMY, BBITIOJHSAS GYHKIUUA OOBSICHEHUS M MTPOTHO3UPOBAHUSI CBOWCTB,
CTPOEHHUSI U BO3MOYKHOCTEN MPAKTUUECKOTO MPUMEHEHUS U MOJIYUYCHUSI U3yYaeMbIX
BEILIECTB.

OcBoeHue mporpaMMmbl MO XUMHH  CIIOCOOCTBYeT  (POPMUPOBAHUIO
IIPEACTABICHUS] O XUMHUYECKON COCTABIISIONIEN HAYYHOU KapTUHBI MUPA B JIOTHKE €€
CUCTEMHOW MPUPOJIbI, HIEHHOCTHOIO OTHOILICHUS K HAYYHOMY 3HAHHUIO U METOAaM
MO3HAaHUS B Hayke. M3yueHne XUMHUHM TPOUCXOJUT C IPHUBJICUYECHUEM 3HAHUW W3
paHee M3yYEHHBIX y4eOHBIX TpenMeToB: «Oxpyxkaromuii mup», «buomorus. 5-7
Kiacch» U «Pu3uKa. 7 Kiacey.

[Ipy wu3yyeHUH XUMHUHU TPOUCXOIUT (HOPMUPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HAyKH KakK OO0JacTH COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTUYECKOU
JNEATENBHOCTH YEJIOBEKAa M KAaK OJHOI0 W3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPBI.
3amaya y4eOHOTO MpeAMeTa COCTOMT B (POPMUPOBAHMHM CUCTEMBI XHMHUYECKHX
3HAHUW — BaXXHEUIMX (PaKTOB, MOHSATUN, 3aKOHOB M TEOPETUUYECKUX IMOJOKCHUH,
JOCTYIIHBIX 00OOIIEHWI MHUPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B
OpuOOIIEHNM K Hay4YHbIM METOJaM TIO3HAHUSA TPU HU3YYCHUU BEIIECTB U
XUMUYECKUX peakinii, B GOPMUPOBAHUHU U PA3BUTUHU MTO3HABATEIbHBIX YMEHUN U UX
NPUMEHEHUHM B  y4eOHO-NO3HABAaTEIbHOM U y4eOHO-UCCIE0BATEIbCKOM



JeSITeIbHOCTH, OCBOCHHUU IMpaBWJl 0O€30IacHOro oOpalleHHs C BellecTBaMU B
MOBCEIHEBHOM JKU3HU.

[Ipy u3ydyeHHH XMMHUU Ha YpPOBHE OCHOBHOTO OOHIEro oOpa3oBaHUs Ba)KHOE
3HaY€HUE MPUOOPENH TaKHe LU, KaK:

— (¢opMuUpOBaHHWE UHTEIJIEKTYaJbHO pa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHHITHIO PEUICHHH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJICHHOCTh  OOy4YeHUsT Ha  CHUCTEMAaTUYECKOe  MPHUOOIICHHE
oOydJaronMxcsi K CaMOCTOATEIbHON I103HABATEIbHONW JIE€ATEIbHOCTH, HAy4YHbIM
METOJaM TO3HaHUsA, (POPMUPYIOLUIUM MOTHUBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMUU;

— o0ecrnieyeHue yCciIOBHH, CIIOCOOCTBYIOMIUX MPUOOPETEHUIO O0YUYaIOIIUMHUCS
OMbITa Pa3HOOOPA3HON NEATETBbHOCTH, IMO3HAHMUS W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIINI), MMEIOIINX YHHUBEPCAIIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUJOB JACSITEIBHOCTH;

— (opmupoBanue oOmelH QYHKIUOHAIBHOW M  E€CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM 4YHUCJE€ YMEHUH OOBICHATH W OLEHUBATH SIBJICHUS
OKpPYKAroIIer0o MHUpPA, HCIONb3ysl 3HAHUS W ONBIT, MOJTYYCHHBIE MPU H3YUCHHUH
XUMHH, IPUMEHATH UX MPHU PEIICHUU TPOOJIeM B TOBCETHEBHOM JKU3HU U TPYIOBOM
JeSITeNIbHOCTH;

— ¢opmupoBaHue y OOydYarOHMIMXCS TyMaHUCTUYECKUX  OTHOIICHHI,
NOHUMAaHUsl I[[EHHOCTH XHMHYECKUX 3HAHUH IS BBIPAOOTKH DKOJIOTHYECKU
1EeJIecCO00pa3HOro MNOBEAEHUS B OBITY W TPYAOBOM JIEATEIBHOCTH B IEJSIX
COXPaHEHUs CBOETO 3/I0POBbs U OKPYKarOUIEH MPUPOJTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO H
CaMOBOCTIIMTaHUIO Ha OCHOBE YCBOEHHUS 00I1I€UeI0BEUYECKUX IEHHOCTEN, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY Mpoduiisi ¥ HAPaBAEHHOCTU JalbHENUIero o0y4eHusl.

OO61iee yncao YacoB, OTBEIEHHBIX ISl U3YUYEHHS] XUMHH Ha YPOBHE OCHOBHOTO
obmiero obpaszoBaHusi, coctaBiser 136 ywacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COILEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poinp XuMuM B )KU3HU 4YeJIOBEKa. XUMHS B CUCTEME HaykK.
Tena wm BemecrBa. PuU3MYECKHE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHUE
BewecTB. [loHsTHE O MeTOAax MO3HAaHMS B XUMHH. YHCTBIE BEUIECTBA U CMECH.
CriocoOnI pa3eneHus: cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE HJIEMEHThl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocTbie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass ¢opmyna. BaleHTHOCT aTOMOB XHMHUYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBAa cocTaBa BewlecTB. OTHOcCHUTENbHAas aToOMHas Macca.
OTHOcUTENBHAS MOJIEKYJIsIpHAas Macca. MaccoBas 10151 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3anmMocCBsI3b KOJIMYECTBA,
MacCchl M 4YHCJIa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel 1o Qopmynam
XUMUYECKUX COECTMHEHUM.

DOU3UYECKUE U XUMHUYECKUE SIBJIICHUS. XUMUAUYECKasA PEAKIUA U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYecKHe ypaBHeHus. Kmaccuduxarms
XUMHYECKUX peakluil (COeAMHEHUS, PA3I0KEHHsI, 3aMEILICHUS, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0#, mpaBmiiaMu pabOThl B JabOpaTOpuu U
npuéMaMu oOpalieHus ¢ J1adopaTOpHBIM 000PYJOBAHUEM, W3YUCHHE W OMUCAHHE
(bu3NYEeCKUX CBOMCTB OOpa3IOB HEOPraHWYECKUX BEIIEeCTB, HaOII0/ICHNE
¢busnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJIa, PACTHUPAHHUE caxapa B CTYIIKE,
KUIIEHUE M KOHJEHCALMs BOJbI) U XUMHUYECKHX (FOPEHUE CBEYH, IMPOKAIWBAHHUE
MEJHOU MPOBOJIOKHU, B3aUMOJEHCTBUE MEJIa C KUCIOTOM) SABJIEHUI, HAOII0IEeHHE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3jokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapusi, pa3sioKeHUE TUIPOKCHUIA
meau (1) npu HarpeBanuu, B3auMoIecTBHE Xele3a ¢ pacTBopoM conu meau (1II),
U3Yy4YEHUE CIOCOOOB PA3AEIICHHUs] CMECE: C NMOMOIIBI0 MarHurta, (PUIbLTPOBAHUE,
BBITIAPUBAHUE, JUCTWUIAIMSA, XpoMaTorpadus, MPOBEJACHHE OYUCTKUA MMOBAPEHHOM
CONiM, HaONIOJEHWE W  ONUCAaHUE  PE3yJbTaTOB  TMPOBEJECHUSA  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHUE MOJEJEeH MOJEeKyI
(ILIapoCTepKHEBBIX).

BaxHeilline npeacTaBuTe Il HEOPraHMYeCKUX BellecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — aimeMeHT U mpoctoe
BelecTBo. HaxoxneHue kuciaopoaa B mpuponae, (U3MUECKHME W XUMHYECKHE
cBoictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkuciopona. CrnocoOsb



MOJIYYCHHUST KUCTopoAa B Ja0OpaTopuud W TPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoe. O30H — aIoTponHas MOAU(PUKALINS KUCIOPOIa.

TeroBoit >(p¢deKT XUMUYECKON peakuu, TEePMOXMMHYECKHE YpPaBHEHUS,
DK30- M DJHJIOTEPMHUYECKHE DPEaKkUMU. TOIUIMBO: Yrosb M METaH. 3arpsA3HCHHE
BO3/lyXa, YCWJICHHE MapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »memeHT M mpocroe BemiecTBO. Haxoxzaenue Bomopoaa B
npupoje, (GU3MYECKME M XUMHUYECKHE CBOMCTBa, MPUMEHEHHE, CIOCOObI
nosy4yeHust. Kucnotsl u comnm.

MounsipHblit 00BEM Ta30B. Pacd€Thl M0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoMcTBa BOAbL. Boma kak pactBoputenb. PacTBOpEL
HacpillieHHbIE ¥ HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BEMIECTB B BOJIE.
MaccoBas nons BemecTBa B pacTBOpe. XMMUYECKUE CBOMCTBA BOABI. OCHOBaHMS.
Ponbe pacTBOpOB B mpupoie U B KU3HU 4YesIOBEKA. KpyroBopoT BOABI B MPUPO/IE.
3arps3HeHne NpUpPOAHBIX BOJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heopranudeckux coenuHenuit. Oxcuasl. Kiaccudukarus
OKCUJIOB:  coseoOpasyoinue (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHble) U
HecosieoOpasyromue. HomeHnkmarypa okcuaoB. Du3nueckue W XUMHUYECKHE
CBOMCTBa OKCUIOB. [lonyueHne okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknatypa ocHoBaHui. PU3NYECKHE M XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyueHne ocCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kucinoT. Ouszndeckue u
XUMHUYECKHE CBoicTBa KHUCIOT. Psan aktuBHoctun MetamioB H. H. bekerona.
[lonydeHnue KUCIIOT.

Conu. Homenkiarypa cosieil. @U3n4YecKrue U XUMUYECKUE CBOMCTBA COJIEH.
[Toyuenue coien.

I'eneTnueckas CBs3b MEXKy KJIaCCaMH HEOPTaHWUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEIEIICHUE COAECPKaHUs KHUCIOpOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJICCTBUSA BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS U
MpeKpallleHus TopeHus (Mokapa), O3HAKOMJICHME C O0Opa3naMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHWE, pACMO3HABAHWE W H3yYCHHE
CBOICTB BOJOpoAa (rOpeHue), B3auMojecTBue Bojopoaa ¢ okcugaom meau (1)
(BO3MOKHO HCITIOJIb30BAaHUE BHUIEOMATEpUaioB), HaOIIOAeHHE 00pa3I0B BEIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHHMSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J0JI€l pacTBOPEHHOTO BEILIECTBA, B3aUMOJEHCTBUE BOJIbI C METAJLIAMU
(HaTpueM ©  KajgbuueM) (BO3MOXHO MCIOJb30BaHUE BUIECOMATEPUAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB Pa3IWYHBIX KIJIACCOB,
HaOJII0ICHNE U3MEHEHHUS OKPACKH MHJIMKATOPOB B PACTBOpAX KUCJIOT U IIEIOYEH,
uzyuyeHue B3aumojeicTBusa okcuga menu (II) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIIOT C MeETajulaMH, PEaKUHi HEUTpAIN3alWH, ITOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 pacTBOpPA COJIH, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad N0 TeMe «BaKHeWIne KIIacChl HEOpPraHWYEeCKUX
COCIMHEHUI.

Iepnoanuyecknii 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemenToB JI. WU. MenpgeneeBa. Ctpoenne aTomMoB. XHMMHYECKAs CBA3b.
OxucaNTeTIbHO-BOCCTAHOBUTEIbLHbIE PEAKIIMHU

[lepBble TOMBITKM KJIAcCU(DUKAMKM XUMUYECKUX 3iemMeHToB. [loHsTHE O
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M ILIEIOYHO3EMEIbHbIE METaJUIbl,
rajJoreHbl, MHEPTHBIE ra3bl). DJIIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCHIbI
Y TUIPOKCUIBI.

Ilepuonnueckuint 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
[Tepunoanueckoit cucrtembl xumuueckux sneMmeHToB . 1. Menneneesa. [lepuoabl
u rpynnsl. Ou3ndeckuil CMBICI NOPSAKOBOIO HOMEpA, HOMEPOB IIepUoOJa U
IPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DmekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TNepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuonnueckour cucremsl JI. M. MenneneeBa. XapakTepucTuka XUMHYECKOIO
AJIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoanueckon cucreme /1. 1. Meneneesa.

3aKOHOMEpPHOCTM W3MEHEHUS paJdyca aTOMOB XUMHYECKUX JJIIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaM.

3nauenue [lepuognueckoro 3akoHa u [lepuoanyeckoi cUCTEMbI XUMUYECKHUX
DJIEMEHTOB [JIA pa3BUTUA Hayku M mpaktuku. JI. . MenneneeB — y4€HbI U
IPaKIaHNH.

Xumuueckass cBs3b. KoBanmeHTHas (MoOJspHass W HENOJSIPHAs) CBA3b.
DIEKTPOOTPULATETBHOCTh XUMHUECKUX JIEMEHTOB. FIOHHAsI CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
IIponecchl OkucaeHns U BOCCTaHOBIEHNs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3y4eHue oO0pa3loB BELIECTB METANIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LMHKA C pacTBOpPaMHM KHCIOT W IIEJIOYEH, NMPOBEIAEHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropenue, peakiyu pa3aoKeHUs, COCTUHEHUA).

Mestcnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3ed MPU U3YYEHUH XUMHUHM B 8 Kjacce
OCYUIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-HAYYHbIX
MOHSTUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TIOHSATHUS: HAY4YHBIM (DaKT, TUMOTE3a, TEOpPHs,
3aKOH, aHaliu3, CHUHTE3, KiacCUUKalus, TEPUOJUYHOCTb, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIb, SIBJICHHE.

@dusuka: Marepusi, aroM, O3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
M30TOIBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUYECKUMN 3apsij, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3HUYECKUE BEIUYUHBI, €IUHUIIBI
M3MEpPEHMSs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpaTbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUMs

Ileprnonnueckuit 3akoH. llepuoauueckas cucrema XUMUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHne aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMHYECKUX DJJIEMEHTOB TE€PBBIX TPEX TNEPUOJOB, Kalus, KaIblUd M UX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM »3JIeMEHTOB B llepunoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHune BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THIBI KPUCTATITMYECKHX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMUXCA K Pa3JUYHbIM KjaccaM HEOPTraHUYECKUX
COCMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX PeakIuil M0 pa3IuyHbIM MpU3HAKaM (TI0 YHCITY
U COCTaBy YYACTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHHUIO CTETeHEeH OKUCIEHUS XMMHUYECKHX JJIEMEHTOB, IO 00paTUMOCTH, IO
Y4acTHUIO KaTajau3aTopa). DK30- U IHJOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[Tonsitue 0 cKopocTH XUMHUYECKOW peaknuu. [loHarne o0 oOpaTHUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiuax. [[oHATHEe O TOMOT€HHBIX U T€TEPOTECHHBIX
peakuusax. [lonarue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBECHHU. DaAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW PEAKIMU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  pEaKlUU,  DJIEKTPOHHBIM  OayaHc
OKHUCJIUTEIHbHO-BOCCTAHOBUTEILHOU peaKuum. CocraBnenue YpaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  MCIOJIB30BaHUEM  METOJA
3JIEKTPOHHOTI'0 OaaHca.

Teopus 3JEKTPOTUTUUECKON TUCCOIUALINU. DIIEKTPOIUTHI U HEANEKTPOJIUTHI.
Kartnonsl, annoHsl. MeXaHW3M IUCCOLMALMHN BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMH4YecKoil cBs3u. Ctenens nuccounanuu. CuiabHbIE U cladble JEKTPOIUTHI.

Peakuyy noHHOro oOMeHa. Y clloBuUs MPOTEKaHUsI PeaKIMii HOHHOTO 0OMEHa,
IOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHHMs peakuuil. CBOWCTBA KHCIIOT,
OCHOBAHMM MW coJeil B CBeTe MpPEACTaBICHUI 00 3IEKTPOIUTHYECKOM
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUIOB M HEMeTaioB (rpadura M anmasza), CIOKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEeaklnH
OT BO3ACUCTBUS pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPOIPOBOJAHOCTH
pacTBOpPOB BEWIECTB, IMpOLEcCa IUCCOLMALUMU KHUCIOT, IIEJIOYER U  COJer
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEPHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX — MPU3HAKW  MPOTEKaHWs  peakuuidl  HMOHHOTO  oOMeHa
(oOpa3oBaHue ocajka, BbIACIEHHE Ta3a, oOpa3oBaHHE BObI), OIIBITOB,
WUTKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropeHue, peakuH pa3ioKEeHHs, COCIUHEHUS), paClIO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKIMH HAa  HOHBI, pEIICHUE
DKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJuibl 1 MX COeIMHEHHUS

OO6miast xapakTepucTUka rajnoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue u (pU3MUecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKME CBOWCTBA Ha IpHUMEpe  XJjopa
(B3aUMOJENCTBUE C MeTaylaMd, HEMeTaJlJlaMH, IleJo4yaMu). XJIOPOBOJIOPO.
ConsiHass KuCI0Ta, XUMUYECKHE CBOMCTBA, IOJYyYEHHE, NMpUMEHEHUE. JlencTBue
XJIOpa M XJOPOBOJIOPOJA HA OPraHHM3M 4eJIoBeKa. BaxHeilune XJIopuabl U UX
HaXO0XKJEHUE B IPUPOJE.

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTeNeHUu OKHucieHHs. CTpoeHue W (PU3HUYECKHE CBONCTBA
IPOCTBIX BEUIECTB — KUCIOPOJIa U Cephl. AJUIOTPOIHBIE MOJU(PUKALIUN KUCIOPOAA
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPOJ, CTPOEHHE, (PU3UUECKHE U
XUMUYECKUE cBOMCTBA. OKCHIBI CEphl KaK MPEICTABUTEIN KHCIOTHBIX OKCHUIOB.
CepHast kuciora, (uU3MUECKUEe W XUMHUYECKHME CBOMCTBa (00IIHME Kak
IpeJCTaBUTeNd Kiacca KHCIOT M crneuuduueckue). XUMHUECKHE peakluHu,
JeKaliie B OCHOBE IPOMBIIUIEHHOTO croco0a MOJy4eHUsT CEPHOW KHCIIOTHI.
[Ipumenenue cepHor KucinoThel. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLUs Ha



cynb(dar-uon. Haxoxnenue cepbl W €€ COCIUHEHHMA B MpUpoje. XUMHYECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpebl COCIMHEHUSAMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAIlCHHUS.

OOmas xapakTepucTuka 37JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIEHHA. A30T, paclpoOCTPaHEHHWE B IPUPOJE,
dbusnyeckue U XuMuueckue cBoiictBa. KpyroBopor azora B mpupoje. AMMUakK, ero
(bu3nYecKue U XMMUYECKUEe CBOMCTBA, MOJyuyeHue U npuMenenue. Coiu aMMOHHS,
X (U3HYECKUE U XMMUYECKUE CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMs. A30THasi KHUCIOTa, €€ MOJy4yeHHe, (PU3NYECKUE U XUMUYECKHUE
cBoiicTBa (0OIlME Kak TMpeACTaBUTENS KIacca KHUCIOT W clenu(uueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA0OpeHnil. XuMHUYECKOe 3arpsi3HEHUE OKPYIKaIOIIEH Cpelibl COEIMHEHUSIMU a30Ta
(KUCTIOTHBIE JMOXKIHW, 3arps3HEHHE BO3ayXa, MOYBBI W BoAoéMoB). docdop,
aloTponHeie Moaudukanuu Gochopa, U3MUECKHE U XHUMHYECKUE CBOWCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue 1 XUMUYECKUE CBOMCTBA,
nostyuenue. Mcnonap3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YAOOPEHUM.

Oo6mas xapaktepuctuka 3meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIepoA,  aUIOTPOITHBIE
MOAM(PUKALMM, PACHPOCTPAaHEHHE B MpuUponae, (U3MUYECKUE U XHUMHUYECKHE
cBoictBa. Ancopouusi. Kpyrosopot yriepona B npupoje. OKcuabl yriaepoja, ux
bu3nUeckue W XUMHUYECKHE CBOWCTBA, JCHCTBME HA JKUBBIE OPTraHU3MBI,
MOJIyYeHHE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a riao0aqbHOrO TOTEIUVICHUS KIUMara, MMapHUKOBBIN
s dext. YronbHas Kuciaotra v €€ colid, UX (PU3nUecKue U XMMHUUECKUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIIbCKOM
XO35ICTBE.

[lepBoHavaIbHBIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COETMHEHMSIX
yriiepoaa (MeTaH, 3TaH, TUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTh),
NPOAYKThl WX mepepaboTku (OEH3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMUYECKH Ba)KHBIX BEIIECTBAX: KUPAX, O€NKaX, YrIeBOJaX — U UX
poJii B JKHM3HM 4YeloBeKa. MarepualibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCIMHEHUM.

KpeMHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOICTBA, MOJYYCHHE W
npuMenenue. CoequHeHus: KpeMHUsT B mpupojge. OOmme mnpeacraBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CUIMKaThl, UX HCIOJIb30BAHHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHelilne cTpouTeNnbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobmeMpl 0e30macHOTO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3YyUYeHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
MIPOBE/ICHNE KAYEeCTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI U HAOIIO/IEHNE TTPU3HAKOB
WX TPOTEKAHMs], OMBITHI, OTpaXkarlue (PU3NYeCKue U XUMUYECKHE CBOMCTBA
raJloreHOB M WX COEAWHEHUM (BO3MOXKHO HCIMOJIb30BAHUE BHUIEOMATEPUAIIOB),
O3HAaKOMJIEHME ¢ oOpaslaMud XJOpHUAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  COeAUHEHUsSMU  (BO3MOXKHO  HCIOJB30BaHHE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE Mpolecca OOYyIIIMBaHUSl caxapa MoJl IeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBbI, M3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOMN CEPHON KHUCIIOTHI, MPOBEACHUE KaYECTBEHHON peaklUny Ha cyib(art-
MOH W HaOJIOJieHHE TpHu3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U UX COECIUHEHUH (BO3MOXKHO HCIOJIb30BAHHE
BHUJIEOMATEpUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE U H3YyYEHUE CBOWCTB amMMHUaka, IMPOBEJICHUE
KaueCTBEHHBIX PEAKIIMH HAa MOH aMMOHUA U ¢GocdaT-uOH U U3yUYCHHE MPU3HAKOB
UX TIPOTEKAHUs, B3AUMO/ICVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJBIO
(BO3MOXKHO HCIIOJIb30BaHUE BHUJICOMATEPHUAIIOB), U3YyUYCHUE Moeen
KPUCTANIMYECKUX pEHIETOK anMasza, rpadura, QyiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM W
YCTPOMCTBOM NPOTHBOras3a, MojydyeHue, coOMpaHue, pacrio3HaBaHUE U U3YUYEHUE
CBOMCTB YIVIEKHCIIOTO Ta3a, MPOBEJACHUE KAUeCTBEHHBIX peakIuii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYE€HHE TMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMENH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHenme HeMeTalyIbl U UX COETUHEHHUSD.

MeTaJiibl 1 MX COeIMHEHUS

OO6mias XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxxkeHuss B llepumogmueckon cucreme xumuueckux snemeHToB J[. .
MenneneeBa u ctpoenuss atoMoB. CtpoeHne MetaimioB. Mertajminyeckas CBs3b U
METAJUIMYECKAS] ~ KPUCTAJUIMYECKass  pPEIIETKA.  DJIEKTPOXMMHUYECKMU PO
HanpspkeHui MetaiioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0mue
CrocOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WU METAJIOB, OCHOBHBIC
crocoObl 3amMThl UX OT Kopposuu. CrutaBel (CTaidb, YYTyH, IIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITICHHOCTH.

[[lenounbie MeTamibl: nonoxkenue B Ilepronnueckoil cucTeMe XUMUYECKUX
sanemeHToB JI. 1. MeHnaeneeBa, CTpOEHHME MX aTOMOB, HAaXOXJICHUE B IMPUPOJE.
duznyeckre ¥ XUMHYECKHE CBOMCTBA (HA mpuMmepe HaTpus U Kanus). OKcuabl u



TUAPOKCUABI HaTpusi W Kanus. [IpuMeHeHHe IIEeNOYHBIX METANIOB U HX
COEeIMHEHUH.

[IlemouHO3EMENBHBIE METAIBI MArHMUM W KaJdblM: TOJIOXEHUE B
Ilepnognueckor cucreme xumudeckux anemMeHtoB . . Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAeHUe B Ipupoae. Pru3nyecKkrne 1 XMMUYECKUE CBOMCTBA MArHUS
U Kanplusa. Baxselimue coenuHeHMs] KaibIUs (OKCHA, THAPOKCUI, COJIH).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.

AroMuHUN: TTON0keHUE B [leprnoinueckor CUCTeME XUMHYECKHUX 3JIEMEHTOB
. N. MengaeneeBa, CTpoOeHUE aTtoMma, HaxoxAeHue B mpuponae. duszuyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AM(OTEpHbIE CBOMCTBA OKCHUJIA U TUIIPOKCHUIA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuognueckoit cucremMe XUMAYECKUAX AJIEMEHTOB /.
. MenneneeBa, CTpoeHHE aToMa, HaxOoXJIeHUe B npupone. Dduszuueckue u
XUMHUYECKUE CBOMCTBA xene3a. OKCuIbl, rTuapokcu bl u conu xkenesa (II) u xenesa
(III), ux cocraB, CBOWCTBA U MOITYYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HX (PU3NYECKUMH
CBOICTBAMH, M3yUYE€HHE  PE3yJbTaTOB KOPPO3UU  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLIECCA TOPEHHUS KEJNE3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJIB30BAaHHWE  BHJICOMATEPHAIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIIMi HAa MOHBI: MArHUS, KAIbIUs, aIFOMUHUS, [IUHKA, XKee3a
(IT) u xeneza (I11), meau (II), HabmroAeHUE U OMKMCaHUE MPOIIECCOB OKPAITMBAHUS
IJJAaMEHH MOHAaMU HATpUsl, Kalud M KalblUs (BO3MOXXHO MCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), HCClIeJOBaHNE aM(POTEPHBIX CBONCTB TMAPOKCHU/IA ATFOMUHHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE YKCIIEPUMEHTAbHBIX 3aJ1a4 10 Teme «Baxueimue
METaJUIbl U KX COCTUHEHUSY.

XuMHS M OKPYKAKOLIAA cpeaa

BemectBa u maTepuanbl B IOBCEIHEBHOM >KM3HHM yenoBeka. besomacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiui B ObITy. [lepBas momoris npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaenbHas J0mycTUMas
KOHIIeHTpanus BemiecTs, nainee — [1/1K). Ponb xumuu B penieHun 3K0JI0rM4eCKuX
npooIeM.

Xumuueckuii IKCnepumenm:

M3yueHne oOpaslloB MaTepuajoB (CTEKJO, CIUIaBbl METAUIOB, MOJUMEpPHbIE
MaTepHUabl).

Mesicnpeomemmnuie ceazu



Peanuzanus MeXNpeIMETHBIX CBsI3ed MPU U3YYEHUH XUMHUHM B 9 Kjacce
OCYUIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W TIOHATHUM, SIBJSIOIMIMXCS CUCTEMHBIMH JJIsI OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THIMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCUPUKaLUsi, TMEePUOJIUYHOCTh, HAOIIOECHNE,
AKCIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPUAIIBI.

dusznkKa: Marepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJYNIPOBOJHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTATUTMYECKAsI
pem€Tka, CIjiaBbl, (PU3WYECKUE BETUYHMHBI, CIUHUIIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, npixaHue, Ouocdepa, dKOCUCTEMA, MUHEPAJIbHbBIC
ya00peHusi, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIbHbBIE BEIIECTRA.

['eorpadus: armochepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE HCKOIAeMble, TOILTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATBI

JInuHOCTHBIE pPE3yJIbTaThl OCBOGHHUS MPOTrpaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYEeHHs] XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEJIBHOMN JEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMHA POCCUMCKUMU
COLIMOKYJIbTYPHBIMM W JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, IIPUHATHIMUA B
oOlIeCTBE MpaBUJIaMW U HOPMAaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMAIIU3AIMN O0yYarOIIMXCA.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroOUIMXcs
PYKOBOJCTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LIEHHOCTHBIX OpHMEHTALUd U
pacuIMpeHue ONbITa AESITENLHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOI'O OTHOULIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACIEIUI0, TMOHUMAaHHs 3HAYECHHUS XUMHYECKOM HAyKH B KU3HHU
COBPEMEHHOIr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HH(pOpMALIUEH O
MEPENOBBIX JOCTUKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00 YCTPOICTBE MUpa U OOILECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

OPEACTABICHUS O COLMAJIbHBIX HOpPMax M MpaBWiIaX MEXIUNYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOW, TBOPYECKOM M JAPYTHX  BHJAX
JeSTeIbHOCTH, TOTOBHOCTUM K Pa3HOOOpPA3HOM COBMECTHOM JEATENBHOCTH IpPHU
BBITIOJITHEHUW Y4E€OHBIX, I103HABATEJIbHBIX 3aJ]]a4, BBIMOJIHEHUH XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIIEHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOLECCEe ITOW Y4yeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEJACHUE M INOCTYNKA CBOMX TOBAapUIIEH C IO3ULIHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XWMHMYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W COCTABIISIOIINE
OCHOBY JIJI1 IOHUMAaHUSl CYIIHOCTH HAyYHOM KapTHUHBI MHpA, MpPEJCTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IOJIyYEHUE HOBBIX 3HAHUH I10
XUMHUHU, HEOOXOIUMBbIE Jisi OOBSICHEHHS HaOII0JIaeMbIX IPOIECCOB M SIBJICHUM,
MO3HAaBaTEIbHON, MHGOPMAIMOHHOW M YUTATEIbCKOW KYJIbTYphl, B TOM YHUCJE
HaBBIKOB CaMOCTOATENbHOM pabdoThl C y4eOHBIMM TEKCTaMH, CIPABOYHOM



JUTEPATYPOH, JOCTYMHBIMA TEXHUUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHHIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTH H
CIHOCOOHOCTh K  €aMOOOpa3OBaHMIO, NPOEKTHOW U  HCCIEAOBATENIbCKOU
JeSATETbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4YEHHUS B
JTaJIbHEHIIIEM;

4) popMupoOBaHKS KYJIbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHME IOCIEACTBUN H
HEMPUATUE BPEIHBIX NMPUBBIYEK (YHOTPEOICHHS aTKOTOs1, HAPKOTUKOB, KYpEHUs),
HEOOXOJMMOCTH COOJIFOJIEHUsI TpaBwyl O0€30MacHOCTH TpH  OOpalleHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHOM KU3HU,

5) TPyA0BOr0 BOCIIMTAHUSA:

MHTEpEC K MPAaKTHUYECKOMY M3yUeHHUIO Tpodeccuil u Tpya pa3auyHoro poja,
YBOKECHHE K TPYIAy M pe3yjibTaTaM TPYJIOBOH IEATEIbHOCTU, B TOM 4YHCJIE Ha
OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHUW 1O XUMHUU, OCO3HAHHBIM BBIOOP
WHJMBUAYAJIbHOW TPAEKTOPUHU MPOJIOIHKEHUsT 00pa30BaHUs ¢ YUETOM JTMYHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCA B MPOPECCUOHAIBHON CPENIE;

6) 3K0J10rH4eCKOro0 BOCIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIlIeCTBOBAHMS, IOHUMAHKE LIEHHOCTH 3J0POBOT0 U
Oe3omacHOro o0Opas3a JKHM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
bu3nyecKoOMy M TCHUXHYECKOMY 3JI0pOBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHMUS
npaBuil 0€30MaCHOTO MOBEJEHUS TPU paboTe C BEIIECTBAMM, & TAKXKE B CUTYyaIUsX,
YIPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJy4aeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOILIEH MPUPOJHOU CPENOH, IS MOBBILICHUS
YPOBHSI  DKOJIOTMUYECKOM  KyJNbTYphl, OCO3HaHHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJIEM M IMyTed WX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocrtaBe MeTanmpeaMETHBIX pe3yJIbTAaTOB BBIJACISIOT 3HAYUMbBIC IS
dbopMupoBaHUS MHUPOBO33PEHUS OOIIEHAYYHBIE TMOHATHUS (3aKOH, TEOpus,
MPUHITUI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIeCC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTUHE MHpA, U YHUBEpCAIbHbIC yueOHbIe NeicTBUS (ITO3HABATEIBHEIE,
KOMMYHUKATHUBHBIC, DPETYJISTHUBHBIE), KOTOpPhIE 0OECIeurnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHUIO Y4eOHOM
JIEATEeIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eHCTBUS

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PACKPHIBATH CMBICI XUMHUYECKUX MOHSITUN (BBIACIATH MX XapaKTEpPHBIC
MpU3HAKH, yCTaHABIMBATh B3aUMOCBS3b C JPYTMMHU MOHSITUSMH), UCIOIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OTJENBHBIX (PAKTOB U SIBIICHUMN, BBIOMpATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX PEeaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3yUEHWUS,
CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTUBHbBIC, I€TyKTHUBHBIE, [0 aHAJIOTUN),
JIeJIaTh BBIBOJIBI M 3aKJIFOUYEHUS;

YMEHHE TMPUMEHSATh B TIpOIleCCe€ TO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIE) MO, UCTIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMBIE B XUMUU MOJICIbHBIE TPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIeMEHTa), XUMudeckas (opmyla U ypaBHEHHE
XUMHUYECKON peaKIUuu — MPHU PEIICHUN y4eOHO-TM03HABATEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABISAThL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKH W3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHH,
BBISIBIISAITH  OOIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CJIEICTBEHHBIC CBSI3M U
MPOTUBOPEYHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBble uccienoBarejibckme 1eiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMNPOCHI B KAauye€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TakKKe B KauyecTBE OCHOBBI g (DOPMUPOBAHHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETEHUE OMNbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMU W MPOBEIACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, yMEHWE HaOmoIaTh 3a XOJOM IIpolecca,
CaMOCTOATEIFHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POopMYyIHpPOBaTH 0000IIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMBITA, UCCIETOBAHUS, COCTABIISTh OTYET
0 MPOJIETTaHHOM padore.

Pabora c nundopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUJOB U (POPM Mpe/ICTaBICHUS, TTOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT ~ JIUTEpaTypa XUMHUUYECKOTO COJAEpPKAHUS, CIPaBOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpoChl NMPU MOUCKE U OTOOpE
uHOpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMUMBIX [JISi BBITOJTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/1a4 OMPEISIEHHOTO TUIIA, TPHOOPETEHNE OMbITA B
o0lacTd MCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIaZICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENFHO BHIOUPATh ONTUMANBHYIO (pOpMy TpeacTaBieHus: HHGOpMauu u
WUTIOCTPUPOBATh pEIIaeMble 3aladll HECIOXHBIMH CXEMaMH, JuarpaMmMmamu,
apyrumu popmamu rpavki 1 UX KOMOMHALUSAMY;

yMEHHE HCIOJb30BaTh M AaHAJIU3UpPOBAaTh B Ipolecce ydyeOHOH u
HCCJIeI0BATENBCKON JEATENHbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEeNIbCKOTO XO3SiCTBa W TPAHCIOPTa HA COCTOSIHME OKPYKAIOIMICH MPHUPOTHOM
Cpelbl.

KoMMyHuKaTHBHBIE YHHBepcaibHble YueOHbIe 1eliCTBUS:

yMEHHUSl 3a/laBaTh BOMPOCHl (B XoJe Auanora W (WJIM) JUCKYCCHM) TIO
CyHmIECTBY  OOCyXKmaemMol  Tembl, (QOpPMYIUpOBAaTH CBOU  TPEIIIOKCHHS
OTHOCHUTEIFHO BBITIOTHEHUS MPEJIOKEHHOH 3a/1a4u;

YMEHHsSI ~ IPEICTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  [O3HABATEIbHOU
JESATEIbHOCTH B YCTHBIX UM THCbMEHHBIX TEKCTaX; JeNarh MPe3eHTalUIO
pe3yIbTAaTOB BBHIMOJTHEHUS XHMUYECKOTO JKCTIepUMEHTa (J1abopaTOpPHOTO OIBITA,
1a00paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHHsSI y4eOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENILHOM M MCCIIEIOBATEIbCKOM  JICSITENIbHOCTH  TPU  pElICHUHU
BO3HUKAIOIINX TPOOJIEM Ha OCHOBE Y4y€Ta OOIIMX HMHTEPECOB HM COTJIACOBAHMS
no3uIuii (00cyXeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JIEUCTBUM, ONpEIECICHHEe KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOW PaOOThI U IPYTHE).

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHUS:

YMEHHE CaMOCTOSITEIbHO OMPEACNATh IENU ACeSTeNbHOCTH, IUIAHUPOBATD,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEeIIbHOCTh, BBIOUpATh Hanbosee d3(hPeKTUBHBIE CIIOCOOBI pPeIIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSTENIbHO COCTAaBIATh WM KOPPEKTHPOBAThH
MIPEVIOKEHHBIA AJITOPUTM  JIEVCTBUWA TIPU BBINOJHEHUM 33JaHUA C YYETOM
MOJyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBICHHON IeIH, YMEHHE
MCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIPE/IaraeMbie B yCIOBUU 3aaHHIA.

IMPEAMETHBIE PE3YJIBTATbHI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO 00S3aTENbHOTO
COJIepKaHMs, YCTAHOBJIEHHOTO JaHHOW denepanbHOl padoueil mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIIMMUCS HAy4YHbIE 3HAHHS, YMEHHUS M CIIOCOOBI



JNeCcTBUH, crmenuduuecKkue g TPEAMETHOM 00JacTh «XHUMHS», BHJIBI
JNEATEIbHOCTH 1O  MOJYYEHHI0 HOBOIO  3HAHHUs, €ro HWHTEepHpeTaluu,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHsIX.

K xoHiy 00yuenus B 8 kjiacce rnpeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX MOHSATHW: aTOM, MOJIEKYJa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0XHOE BEILECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOAHAS), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCUu(PUKalus peakiuil: peakiuu
COCIMHEHUS, PEAKIMU PAa3J0KEHUs, PEAKIUU 3aMEIICHUs, pEeaKiuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEAKIUU, TETUIOBOM (P(HEKT peakiinu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aToma, aToMHasi OpOuTalb, pPaaUyC
aTOMa, XMMHYECKasi CBSI3b, MOJIAPHAS W HEMOJSAPHAS KOBAJIEHTHAS CBS3b,
MOHHAs CBs3b, MOH, KaTHOH, aHWUOH, PAcCTBOpP, MAacCcOBas JI0Js BEIECTBA
(IporeHTHAs! KOHIIEHTpAIKs) B pacTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSATUM U
MPUMEHSITh 3TU OHSTHUS MPU OMKUCAHUU BEILIECTB U UX MPEBPAIICHUIH;

e HCIMOJBH30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsl COCTaBJICHHS (HOPMYT
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHMSX,
CTENEHb  OKUCIECHMS  BJEMEHTOB B  OWHApHBIX  COCIUHECHUSX,
MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHUW IO
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJ€HTHasT M HOHHAasA) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch llepuognueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJ0KeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TaOMM4HYIO Qopmy Illepuogudeckoit
CUCTEMbl XMMHMYECKUX DJJIEMEHTOB: pa3iu4aTb MOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», Mansie u
OOJIbIlIME TEPUOMbI, COOTHOCUTH OOO3HAUEHHS, KOTOPhIE HUMEIOTCA B
tabmune «llepumomnueckas cucTemMa XuUMHYecKux »diaeMmentoB [l .
MeHneneeBa» C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHUSI aTOMOB



XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsj s1pa, OO0IIee YHUCIIO 3JIEKTPOHOB
U pacrpeesieHle UX MO0 dJIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHWYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBY YYacTBYIOUIMX B PEaKIUU
BEII[ECTB, M0 TEIUIOBOMY (P deKTy);

XapaKTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, IMOJATBEPIKIAsl OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKUX TMPEBpaAIIEHUNA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO ~ MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHMHUYECKOTO »JJeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU peaKInu;

MIPUMEHSITH OCHOBHBIC OIEpPallUi MBICIUTEIBHON AESTEILHOCTH — aHAIINU3
U CHHTE3, CpaBHEHHE, 000O0IIEHHEe, CHCTeMaTH3aIuio, KIacCHU(HKAIIHIO,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBSA3EH — JIJIi M3Y4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEAKIUMA, ECTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUSI — HAOMIOJICHUE, W3MEPEHUE, MOJICIUPOBAHUE, HKCHEPUMEHT
(peaJibHbBI U MBICIICHHBIN );

ClIeloBaTh  NpaBWJIaM  TMOJIb30BAaHUS  XMMHYECKOM  TMOCYIol
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakXKe IpaBWJIaM OOpaIlleHUs ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSMU 10 BBINOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOIYYEHHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpPOAA U KHUCIOPOJa), TMPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MACCOBOM IOJIEW paCTBOPEHHOTO BEILECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XMUMHUYECKHE  HKCHEPUMEHTHI IO
pacrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO UHIUKATOPOB
(;makmyc, dheHondTaenH, METUIOPAHXK U IPYTHe).

K xoH1y oOydenus B 9 kj1acce npeIMETHbBIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMXCA YMEHUM:

pPaCKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX MOHATHUH: XUMHWUYECKUU
AJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AHWOH, IIPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBs3b, TEIIOBOM 3 PexT
peakuuu, MOJb,  MOJISIpHBIM ~ 00BEM,  pPacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, SJIEKTPOJIMTHYECKAST JUCCOLMALNS, PEaKUUH HOHHOIO
oOME€Ha, Karajau3arop, XHUMHUYECKOE paBHOBECHUE, OOpaTUMble U



HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEaKITNH,
OKWCIIUTENb,  BOCCTAHOBUTENb, OKUCJIEHHE H  BOCCTAaHOBJICHUE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUUYECKasl CBSI3b (KOBaJICHTHAsl, UOHHAas,
METAJJIMYECKasi), KpUCTAUIMYECKAasT pEHIETKa, KOPPO3Usl METaJUIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOM PpEaKUHUH, NPEAEIbHO JIOMyCTUMAas
koHueHtpanus [IJIK BemniecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHX TMOHATHUH U
MIPUMEHATH ITU MOHITUSA IPHU OMMCAHUU BEIIECTB U UX NPEBPAILICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUI COCTaBleHUS (HOpMyI
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCIECHUSI XUMHUUYECKHUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, IPUHAMNICKHOCTh BEIIECTB K
OTpEeNeNEHHOMY KJIacCy COEOWHEHUW 1o ¢opMyrnam, BHUI XUMHUYECKOU
CBS3M (KOBAJICHTHAsl, WOHHAs, METANIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUSAX, 3aps]] MOHA M0 XUMHUYECKON (opmylie, XapakTep Cpeibl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAMHEHHM, TUN KPHUCTATUTMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akonHa [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIHUCHIBATh M XapaKTEPU30BAThH
Tabnuunyto Gopmy Ilepuoandeckoit CUCTEMbl XUMHUUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «TJaBHasg mnoarpymma (A-Tpynma)y U «mobodHas
noarpynmna (b-rpymnma)», manele u OoOJbIIME MEPUOMBI, COOTHOCHUTD
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKONW Taliuie, ¢
YUCIIOBBIMM ~ XApPAaKTEPUCTHKAMHU  CTPOCHHS  aTOMOB  XHMMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sAlpa, OOIllee YUCIO DJIEKTPOHOB U
pacmpeneieHue UX IO DJEKTPOHHBIM CIOSIM), OOBSICHATH 0O0IIHe
3aKOHOMEPHOCTHA B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAUHEHUU B
npeenax MaJIbIX MEPUOJIOB U TIIABHBIX MOATPYII C YYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy YYacTBYIOUIUX B PEaKIMU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO U3MEHEHUIO CTEMEHEW OKHUCICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOLME U CHEUPUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXKHBIX BEHIECTB, ITOATBEPXKAAs OINUCAHUE
MpUMEPAMHU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIUM;

COCTaBJSAITb YPABHEHUSI JJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPALEHHBIE YPAaBHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIMTEIIBHO-BOCCTAHOBUTEIBHBIX — PEaKITUi
MOCPEACTBOM COCTaBIEHHS 3JEKTPOHHOTO OanaHca dTUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEIMIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHHUS XUMHUYECKUX IMPEBpAIlCHU B Pa3IMYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO W MOJSIPHYIO MacChl
BEI[ECTB, MAaCCOBYIO JIOJNI0O XHUMHYECKOTOo »JJjeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coON0aTh  MpaBWja  MOJB30BAHUSA  XMMHUYECKOW  MMOCYyIOM U
nabopaTopHbIM  00OpYyIOBaHHMEM, a TakKe TpaBwiIa OOpareHus ¢
BEIIECTBAMU B COOTBETCTBUUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TIOJIYYEHHUI0O WU COOMPAHUIO
ra3000pa3HbIX BENIECTB (AMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIUH, TOATBEPKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOPHUI-, OpOMU/I-,
uoaua-, kapOonat-, ¢ocdar-, cuiaukar-, Ccyibdar-, THAPOKCUI-HUOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMUYECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIMU MBICIUTEILHON JESTENbHOCTA — aHAJIU3
U CHHTE3, CpaBHEHHE, O0O0OOIIEeHHe, CHUCTEeMaTU3aINI0, BBHISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — 11 M3YYCHHS CBOMCTB BEIIECTB U
XUMUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUE, MOJCIMPOBAHUE, DKCIIEPUMEHT (peasibHbId U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB
Ne HanmeHoBaHMe pa3iesioB U DJIeKTPOHHBIE (HU(POBHIE)
KoHTpoJbHbIe IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTbl padoThI
Pasnen 1. [lepBoHavajabHbIe XUMUYeCKHE MOHATHSA
Xumusi — BaxkHast 00J1aCTh
L1 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
) MPAKTUYECKOU IeSITETbHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemecTBa 1 xumMudeckue 15 | bubmuorexa [JOK
' peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nes 2. BaskHelilune npeacTaBuTeIn

HEOPraHnvIeCKUuX BeUIECTB

21 Boznyx. Kucnopon. Ilonstue 6 bubnunoreka IIOK

' 00 okcHuaax https://m.edsoo.ru/7f41837¢
9 Bonopoa.llonstue o kucnorax 2 1 but6mmoreka [{OK

' H COJIIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsitue 06 5 | | bu6mmoreka [IOK

) OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KJIaCCHI 1 | 1 bubmuoreka [JOK

' HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pasnen 3. llepunoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux aemeHToB I. U. MengeneeBa. CTpoenne aToMOB.
Xumnueckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaAKINHU




[Tepronuueckuii 3aKOH U
[Tepuonuueckas cuctema

bu6mmorexa [IOK

3.1 7
XHMHYECKHX djieMeHToB /I, U. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma
XuUMHUUYECKasa CBI3b. Bu6 1IOK
nOJIMoTEKa
2 -
3 Oxnciurentro 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIIbHBIE PEAKIIUH
bu6mmoreka [IOK
J4! 1
TOTO 10 pasieiy > https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HauMeHoBaHHe pa3iejioB U TeEM (uudpoBbie)
Ne i/ P Kourpoasusl | IlpakTuueckue bp
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThl padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMU4eCKHe PeaKINU
L1 [ToBTOpEeHue u yroyOneHue 3HaHUN 5 1 bubnumorexa [IOK
' OCHOBHBIX Pa3/IeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs TUCCOLUAIIHSL. 2 | | bubnmoreka [JOK
' XVMUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasibl M MX cOeIMHEHHS
21 OO01m1ast XxapaKTepUCTHKa XUMUYECKHX 4 1 bubnumorexa LIOK
' aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKIX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 Bubmmorexa [JOK
) PYTIHL- £-€p https://m.edsoo.ru/7f41a636
COEIMHEHMUS
OO61as xapakTepucTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpynnsl. A3ot, hochop u ux 7 1 brbmorexa [IOK
) py ' ’ p https://m.edsoo.ru/7f41a636
COEIMHEHMS
OO6mras XxapakTepruCcTUKa XUMHYECKUX
2.4 aneMeHToB [VA NIbl. YTIepoa u 8 1 2 bubmorexa [JOK
' ) TPYIHIBL Y TICPOL https://m.edsoo.ru/7f41a636
KPEMHUH 1 UX COEIUHEHUS




Hroro no pazgeny

25

Pa3ngena 3. MeraJiIbl M MX COeIMHEHUSA

. bu6mmoreka [{OK
3.1 Obmme crolicTBa MeTaiLIoB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueiimue MeTambl 1 UX COEIUHEHUS 16 hitps:/m.edsoo. /76412636
Hroro no pazgeny 20
Paznea 4. Xumus 1 oOKpyKawmas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B XKU3HU YEJIOBEKA 3 bubmmorexa LHOK
) m p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




INIOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka KoHTpoJIbHBI [IpakTHyeckune
n/n Bcero oOpa3oBaTeJibHbIE
e padoThblI padoTsbI
pecypcebl

| [Tpenmer xumuu. Ponp XuMuu B XKU3HU | bubnuoreka [IOK
yenoBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210¢

2 ITousTre 0 MeTOaX MO3HAHUSI B XUMHH 1 bubmmorexa [IOK

A https://m.edsoo.ru/ff0d227¢
[Tpaktuyeckas padora Ne 1 «IIpaBuna paboTs
3 B JJa0OpaTOPUHU U IPUEMBI OOpAILICHUS C 1 1 bubmmorexa [IOK
patop p pait https://m.edsoo.ru/ff0d23dc
71a060pPaTOPHEIM 000PYTIOBAaHUEM)

4 YucTele BemecTBa 1 cMecH. CrIocoObI 1 bubnuoreka [JOK
paszeneHus cMmecen https://m.edsoo.ru/ff0d26ca
ITpaxTrueckas padota Ne 2 «Pa3nenenue

5 cMecel (Ha mpuMepe OYMCTKH TTOBAPEHHOM 1 1 bubmorexa [TOK

p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
but6mmoreka [JOK

6 ATOMBI M MONCKYJIEL ! https://m.edsoo.ru/ff0d2a6¢

. XUMHYECKUE dNIEMEHTHI. 3HAKU (CUMBOJIBI) | bubnuotexa [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThic U cI0XKHBIC BEIIECTBA 1 bubmorexa TIOK

p B https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJICKYIIIPHOE YUCHHE 1 bubmorexa TOK

YIAPHOC ¥ https:/m.edsoo.ru/f0d2d50
10 3aKO0H ITOCTOSHCTBA COCTaBa BEIIECTB. 1 bubnuoreka [JOK




Xumuuaeckas popmysa. BareHTHOCTh aTOMOB
XUMHUYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOCHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHasE MOJIEKYJIIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XMMHUYECKOTO dJIEMEHTa B bubmmorexa [JOK
COCIUHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemectBa. Mosbs. MosipHas bu6mmoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 du3znyeckre U XUMUYECKHE SBICHMUS. bubnuotexa [JOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yciaoBHsI IPOTEKAHUS bu6mmoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCChl BEIIECTB. bubnmoreka [JOK
XHMMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenust konmuecTBa, Macchl BEIIECTBA 10 bubmuorexa [JOK
YPaBHEHUSIM XUMHUYECKUX PEaKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanust XuMuuecKkux peakiuii
18 (coe I/IHq;HI/IH a3JI05KEHUSI 3a1\IZe CHUS bubmorexa [TOK
A P > SaMEIembL, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — yU€HBIA-
19 sHOMKIoneAUCT. O000ImEeH e 1 bubmorexa TIOK
’ N https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3SHAaHUI
20 Kontponbnas padbora Nel no teme «Bemecta bubmuorexa [JOK
A XUMHYECKUE PEAKLIAN» https://m.edsoo.ru/ff0d4290
Bozayx — cmech ra3zoB. CocTaB Bo3ayxa.
Y Y bubmuorexa [JOK
21 Kucnopoa — aieMeHT 1 MpoCcToe BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448e¢




dusudueckre 1 XUMHUUECKHE CBOMCTBA

but6mmoreka [IOK

22 ciopona (pea OKHCIIE opeHHne).
KHCJIOPOZIa (PeaKitiH OKMCICHN, TOPCHIC) https://m.edsoo.ru/fl0d4614
[TousTre 006 oxcumax
CrniocoObl MosTy4eHHst KUCI0po/ia B
23 J1a00paTOPUN U IIPOMBIILIEHHOCTH bubmmorexa [IOK
paTop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TermnoBoit 23 hexT XUMHUUESCKON PeaKIlNH,
24 MHOHATHE O T%:q)MOXI/IMI/IIIeCKOM paBHeHI/II/I bubmmorexa [IOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUUYECKUX PEAKIUAX
TommmBo (HedpTh, Yroab U METAH).
25 3ar SI3HCEEI/IG(I];03 yxa CII0COOBI iro bubmmorexa [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeA0TBpAIECHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «[lonyueHue u coOupanue KUCIopoaa bubmorexa TOK
Y . P poaa, https://m.edsoo.ru/ff0d4ae2
M3YUYEHUE €r0 CBOMCTB»
7 Bonopoa — anemMeHT 1 MpocToe BEIIeCTBO. bubnuotexa [JOK
Haxoxnaenue B npupoie https://m.edsoo.ru/ff0d4dd0
)3 du3nvecKre 1 XUMUYECKHE CBOMCTBA bubmuoreka [JOK
Bosiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bub6mmorexa [IOK
29 ITo € 0 KHCJIOTaX u CO
HATHC O KACTOTaX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 Cnioco0sI TToTy4eHust BOAOPO/Ia B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTnueckas padota Ne 4 1o reme
31 «ITonyuenne u cobupanue Bog0poaa bubmorexa [IOK
y . p AOPOAd, https://m.edsoo.ru/ff0d4{42
W3Y4YEHUE €r0 CBOMCTBY»
b K
32 Mounsipablii 00BEM razoB. 3akoH ABOrajpo nommorexa 1O

https://m.edsoo.ru/ff0d542¢




Brruncienus o0béMa, KOJIMYECTBa BEIIECTBA

33 rasa 1o ero H3BeCTHOMY KOJIHNYECTB bubmmorexa OK
B y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA U 00BEMY
Brruucnenust 005EMOB ra30B 10 YPaBHEHHIO
34 €aKI[MH Ha OCHOBE 3aKOHA 00BHEMHBIX buGmorexa LOK
peaiiutn fa https://m.edsoo.ru/fl0d5708
OTHOIIIEHUH Ta30B
35 duzndecKkre U XUMHUYECKHIE CBOMCTBA BOIBI bugmorexa LOK
a1 https://m.edsoo.ru/ff0d587a
but6mmoreka [IOK
36 CoctaB ocHoBauui. ITonsgTre 00 HHAUKATOPaX
a p https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceineHubie u
37 HEHACHIIIIEHHBIE PacTBOPEL. MaccoBas 01 bubmmorexa OK
= PacTBOpBL a https:/m.edsoo.ru/f0d5b40
BEIIIECTBA B pacTBOPE
[TpaxTnueckast padota Ne 5 o reme
38 «ITpuroToBiaeHNE PACTBOPOB C ONPEACIEHHOMN bugmorexa LOK
p . B p p et https://m.edsoo.ru/ff0dSeba
MacCOBOM J0JIel paCTBOPEHHOTO BEIECTBA»
39 KonrponsHas padora Ne2 o treme bu6nuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuBI: cOCTaB, KiIacCU(UKAIINS, but6mmoreka [JOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[TomrydyeHre U XUMHUYECKUE CBOWCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX buomiorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHMsI: cOCTaB, KJ1accu(UKaIINs, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TosrydyeHne U XuMU4YeCKUe CBOKWCTBA bu6mmoreka [IOK
OCHOBaHHUIH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kmaccuduxarus, bubmuorexa [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenue u XuMHUYECKHUE CBOMCTBA KUCIOT bubmorexa LHOK
e https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubmmoreka [JOK
MOJTYy4YEHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padota Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7¢c
COETMHECHU I
43 ['eneTnueckas CBA3b MEXAY KJIaCCaMU bubnmnorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubnuoreka [JOK
49 O0o01IeHre U cucTeMaTU3alus 3HaHU |
m H https://m.edsoo.ru/00ad9cb2
50 Konrponsnas padora Ne3 o teme "OCHOBHBIE bu6nuoreka [IOK
KJIACChl HEOPTaHUYECKUX COeTUHEHUN" https://m.edsoo.ru/00ad9¢la
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 XUMUYECKUX 3J1eMeHTOB. [loHsATHE 0 rpynnax bubmmorexa TIOK
' py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuoanueckuii 3akoH u [lepronuueckas
52 cUCTeMa XUMHUYeCKux 3aemMenToB . U bubmorexa TIOK
o https://m.edsoo.ru/00adas52¢c
MenneneeBa
53 [Tepuonsl, rpynmsl, HOATPYIIIBI bubmmorexa [TOK
PHOAPL, TPYITBL, HOATPY https://m.edsoo.ru/00adas52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnuotexa [JOK
N3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB
. bubnuotexa [JOK
55 anemeHToB [lepuoanueckoii cucremsl 1. U.

Menpeneena

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




XapakTepucTuKka XMMHYECKOT 0 3JIEMEHTa 110

but6mmoreka [IOK

56 ero nojoxkeHuto B [lepuoanueckoit cucreme hitps://m.edsoo ru/00adag24
J. 1. MenneneeBa
3nauenue [lepuoaudeckoro 3akoHa Jist
57 a3BUTHS HAyKH U npakTtuku. 1. bubmorexa HOK
p Y B P . v https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIN, IEAAror U rpakIaHuH
DIIEKTPOOTPULIATETLHOCTH aTOMOB bubnmnoreka [JOK
58
XUMHWUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuoreka [JOK
59 4!
OHHAA XUMHHcckas CBA3b https://m.edsoo.ru/00adac34
60 KoBanenTHas mojisipHast XUMUYeCKasl CBI3b Bubmiorexa ITOK
P https://m.edsoo.ru/00adaab8
61 KosanenTHas HenoJsipHas XUMUUIECKas CBI3b bubnmorexa LOK
P https://m.edsoo.ru/00adaab9
but6mmoreka [{OK
62 C
TCTEHb ORUCIICHIA https://m.edsoo.ru/00adae28
63 OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIINU Enbmorexa ITOK
peaxtl https://m.edsoo.ru/00adb076
64 OKHUCINUTEIN U BOCCTAHOBUTEIN Bubmorexa ITOK
https://m.edsoo.ru/00adb076
65 Konrponsnas padora Ne4 o teme «CtpoeHue bubnuoreka IIOK
aToMa. XUMHUYECKas CBIA3b https://m.edsoo.ru/00adb486
bubmuoreka [JOK
66 00600 7|
ODMICHHE 1 CHCTCMATH3ALHA SHAHUH https://m.edsoo.ru/00adb33¢
bubnuoreka [JOK
67 O0001IEHNE ¥ cUCTEMATH3a 3HAHUN
HICHHIC 1 CHCTEMATHSATII SHAHIH https://m.edsoo.ru/00ad9cb2
b K
68 O0001IeHne U cCUCTEMaTU3AIHS 3HAHUHI nbmmorexa LO

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

KoJsmn4yecTBo yacos DJIeKTPOHHbIE
Ne undgposbie
Tema ypoka KonTpobHbI IIpakTH4eckue
n/n Bcero oOpa3oBaTesibHbIE
e padoThbl padoThI
pecypchl
IIepuonnueckuit 3akoH. Ilepuonnueckas
1 chcTeMa XUMUYECKUX 3jieMeHToB . U 1 bubmoreia HOK
o https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [IOK
P p https://m.edsoo.ru/00adb6b6
MEepPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Byl XuMu4eckon CBSI3U M TUITbI | bu6mmoreka [{OK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonrponsHas padora Nel mo teme
5 «IToBTOpenue u yriayOaeHue 3HaHU 1 1
OCHOBHBIX Pa3fesIoB Kypca 8 Kiaccay
6 Krnaccudukanus XuMHYECKUX pPEaKIui 1o ) bu6mmoreka [JOK
pPAa3JIAYHBIM ITPU3HAKAM https://m.edsoo.ru/00adbeb0
[ToHsiTHE O CKOPOCTH XMMHUYECKOUN peaKinu.
7 [ToHsITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1 bubmmorexa [IOK
p https://m.edsoo.ru/00adbe9a
peakLusx
[ToHsiTHE O XUMUUYECKOM PABHOBECHH.
g @akTopbl, BIUAIOIINE HA CKOPOCTh 1 bubnmorexa [IOK

XUMHUYECKOU pCaKknun U MOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

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




OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC

bubmnoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade

10 Teopust 31€KTPOIUTHUECKOHN TUCCOLMALINH. bubmumorexa LIOK
CunbHble U crabble 3JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 Wonnrle ypaBHEHUS peakIui buGnnorexa [IOK

yp peakl https:/m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCJIOT 1 OCHOBAaHUU
12 B CBETE IPEACTaBICHUN 00 bubmorexa LHOK
et ! https://m.eds00.ru/00add5d8
AIEKTPOIUTUUECKON JUCCOIHAIIIT
XHUMHYECKHE CBOMCTBA COJICH B CBETE
13 IIPENCTABIEHUHA 00 DIIEKTPOIUTHIECKON bubmiorexa LIOK
pedl P https://m.edsoo.ru/00add8b2
JIMCCOLIUAIN
14 ITonsTHE O THAPOIN3E COJICH bubmiorexa LIOK
AP https://m.edsoo.ru/00add9d4
Bbubmmoreka [JOK
15 O0001IeHE U CHCTEMATH3a 3HAHUH
HHCHHE H CHCTEMATHIAMIA SHAMHH https:/m.edsoo.ru/00addd12

16 [TpakTnueckas padorta Ne 1. «Pemienue bubnuoreka [IOK
OKCIIEPUMEHTAIILHBIX 3a7a9» https://m.edsoo.ru/00addbfa
Konrponsnas padora Ne2 o reme

17 «DIIeKTpOoIUTHYECKAS JUCCOIIAAIIUS bubnnorexa [IOK

p A HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B PACTBOPAX)»

18 OO11as xapakTepUCTUKA TAJIOT€HOB. bubnuoreka [IOK
XHUMHYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopooaopoa. CossiHast KUCIIOTa,

19 XUMHYECKHE CBOMCTBA, MTOJIyUYECHHE bubmmorexa IOK

’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 [TpakTrueckas padota Ne 2 o Teme bubmuorexa [JOK

«ITomyueHne COMAHON KUCITOTHI, U3yYEHUE €€

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




CBOICTB»

Breraucnenus 1o YPAaBHCHUAM XUMHUYCCKUX

Bbu6mmoreka [JOK

21 €aKIi, €CIIM OAUH M3 PEarcHTOB JIaH B
peait ARRIEP A https://m.edsoo.ru/00ade488
M30BITKE
” OO01mas xapakTepucTuka 3JeMeHTOB VIA- bubnnorexa [JOK
CPYIIIBI https://m.edsoo.ru/00ade64a
AnnotponHbie MOIU(UKALIUU CEPBI.
23 Haxoncp €HHE Cepbl Hq)eé coe I/IHeII)-II/Iﬁ B bubmorexa HOK
a p VH https://m.edsoo.ru/00ade64a
npupoje. XuMUYECKHUE CBOMCTBA CEpPhI
24 CepoBogopo, ctpoeHue, puzndeckue u bubnuorexa [JOK
XUMHUUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
75 Oxcunpl cepbl. CepHas KuciaoTta, Gpu3ndecKue bubnuorexa [JOK
Y XMMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHYECKUE PEAKLINH, JIEKAIUE B OCHOBE
26 MIPOMBIIIJIEHHOTO CII0C00a MOJTy4YeHuUs bubnuorexa [IOK
CEPHOU KUCJIOThl. XMMHYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaloIleu cpeibl COETUHEHUSIMH CEPbI
7 Brrancienne MmaccoBoi 1014 BBIX01a bubnuoreka [JOK
IIPOJIyKTa PEaKIUH https://m.edsoo.ru/00adec8a
OO1mas xapakTepucTUKa AIEMEHTOB V A-
28 rpymnmbl. A30T, paCIpPOCTPaHEHUE B MPUPOIE bubmorexa HOK
Py ' » pactipoctp B pHpoe, https://m.edsoo.ru/00adeea6
buznYecCKre 1 XUMUIECKIE CBOHCTBA
29 AMMHak, ero pu3nuecKrue U XUMUIECKUE bubnumorexa [IOK
CBOMCTBA, NIOJIy4YEHHUE U IPUMEHECHHE https://m.edsoo.ru/00adf004
[TpakTrueckas padota Ne 3 o Teme
30 «ITomyuyenne ammmuaka, U3y4eHue ero bubmmorexa [TOK
. y - 13y https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KucnoTa, e€ puznyeckue u bubnnorexa [JOK




XUMHUYECKHE CBOMCTBA

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

Hcnons30BaHne HUTPATOB U COJIEH aMMOHUS
B KaU€CTBE MUHEPAJIbHBIX y100pEHUH.

bu6nunoreka [JOK

32
XHUMHUYECKOE 3arpsA3HEHNE OKPYIKAIOIIEH https://m.edsoo.ru/00adf518
Cpelbl COEIMHEHUSIMU a30Ta
dochop. Oxeun pochopa (V) u pochopuas
33 KHCJIOTa, (PU3NYECKHE U XUMHUYECKHUE bubmmorexa LIOK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, OJyUYEeHUE
Hcnonb3oBanue GocdaTtoB B KauecTBe
34 MUHEPATBHBIX YI00peHHid. 3arps3HeHue bubmmorexa [IOK
P N Y0P P https://m.edsoo.ru/00adfc20
NpUPOIHOI cpenbl hocharamu
15 Yruepon, pacipocTpaHEeHUE B IIPUPOJE, bubnumorexa [IOK
¢du3nueckre U XMMUYECKHe CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepona, ux Gpu3nueckue u
16 XUMHUYECKHUE CBOMCTBA. DKOJIOTMYECKUE bubnuorexa [JOK
poOJIEMBbI, CBSI3aHHBIC C OKCHUIOM YTJIepoaa https://m.edsoo.ru/00adfebe
av)
bu6mmoreka [IOK
37 v &
FOTRHAT KHCJOTA H €€ O https://m.edsoo0.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
38 "[lonyueHne yriaekucioro rasa bubnmorexa [IOK
Y Y ) | https://m.edsoo.ru/00ae027e
KauecTBenHnas peakuus Ha KapOOHAT-UOH
39 [lepBoHayasbHbIE TOHATHS 00 OPraHUYECKUX bubnnorexa [JOK
BELLECTBAX KaK 0 COEAUHEHUAX YIriiepoaa https://m.edsoo.ru/00ac054¢e
bubmnoreka [IOK
40 Kpemuuii u ero coequHeHust
P g https://m.edsoo.ru/00ae080a
41 [IpakTuueckas pabora Ne 5. Pemenue bubnnorexa [JOK

OKCIICPUMCHTAJIBHBIX 3aJla4d 110 TEME

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




«Baxuennme HeMETaJUIEI U UX COCIUHEHU

Konrponsnas pabora Ne3 o teme

bu6nmoreka [JOK

42
«Baxxuelnine HeMeTaJUIbEL U UX COSTUHEHUS https://m.edsoo.ru/00aec0e18
OO01mas xapaKTepuCTUKa XUMHUIECKHIX

13 3JIEMEHTOB — METaJNIoB. MeTaminueckast bubnnorexa [JOK
CBS3b U METAJUIMYECKAsk KPUCTAIIIINYECKas https://m.edsoo.ru/00ae103e
pemiéTka. PU3HUECKUE CBOMCTBA METAJIIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUUECKUN PSII HAIPSOKEHUI Bubmorexa TOK

p P P https://m.edsoo.ru/00ael156
METAJIJIOB
O61ue cnocoObl MOTy4YeHHs] METaJIOB.

45 Crnasel. Beranciaenust 1o ypaBHEHUAM bubnumorexa [IOK
XUMHUUYECKUX PEAKIIUM, €CIIU OJIUH U3 https://m.edsoo.ru/00ael156
pEeareHTOB COJAEPKUT IPUMECH

46 ITonsaTue 0 KOpPpPO3UU METAIIIOB bubnmorexa [IOK

PP https://m.edsoo.ru/00ae1278
bubmuoreka [{OK

47 €JIOYHBIE METAIbI
1 https://m.edsoo.ru/00ae14b2

48 OxcHUabl U TUAPOKCUALI HATPUS U KAIUS bubnnorexa [IOK

p p https://m.edsoo.ru/00ae14b2

49 [llenouyHo3eMenbHBIC METAIUIBI — KAJTbIMN 1 bubmuoreka [JOK
MarHum https://m.edsoo.ru/00ael5e8

50 Baxueiine coenuHeHns KajabIUs bubnnorexa [IOK

https://m.edsoo.ru/00ael5¢8

51 O000111eHIE U CUCTEMATU3ALUS 3HAHUI

bu6mmoreka [JOK
52 JKécTKoCTh BOIBI M CLIOCOOBI €€ yCTpaHEHUS
a yerp https://m.edsoo.ru/00ae1886
53 [TpakTuaeckas padora Ne 6 mo Teme bubnmnoreka [JOK




"YKEcTKOCTh BOABI U METOIBI €€ YCTPaHEHHUS "

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

bubmnoreka [IOK
54 AmoMuHni
https://m.edsoo.ru/00aelc64
55 Am@oTepHbIe CBOMCTBA OKCHJIA U bubnnorexa [JOK
TUAPOKCUIA https://m.edsoo.ru/00aeclc64
bu6mmoreka [{OK
56 Keneszo 1
https://m.edso0.ru/00ae1d86
57 Oxcunpl, rugpokcuabl U conu xenesa (1) u bubnmoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35¢6
58 O06001IeHre U CUCTEMATU3aIUs 3HAHUI
[TpakTuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe bubmorexa HOK
P o https://m.edsoo.ru/00ae3de8
«BaxxHeume MeTaIbl 1 UX COCTMHEHUSD)
Brruucnenus no ypaBHEHUSIM XUMHUYECKUX
€aKIui, eClIM OJWH U3 PEareHTOB JaH B
60 E36BITK€ WIIH COME )KI/ITI;I HMECH bubmorexa HOK
Aep . P ' https://m.edsoo.ru/00ae1750
Brrunciienuss MaccoBoii 1011 BeIXO/a
MPOJIYKTa PEaKLNU
61 O06001IeHEe 1 cucTeMaTh3alus 3HaHUi
2 KonTponbhas padota Ne4 o teme
«Baxuenme METalIbl 1 UX COCIUHCHUSD)
63 BemiecTBa 1 Matepuainsl B IOBCETHEBHOM bu6nmoreka [JOK
’)KM3HH 4€JI0BEKa https://m.edsoo.ru/00ae3{50
64 XUMHYECKOE 3arpsA3HEHNUE OKPYKAIOLIEN bubnnoreka [JOK
cpensl https://m.edso00.ru/00ae4270
65 Ponp xumMuu B pelieHnn 3K0JI0THYECKUX bubnmorexa [IOK

npobiem

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




. bu6mmoreka [IOK
66 O06001IeHEe 1 cucTeMaTh3alus 3HaHui 1 hits:/m.edsoo.ru/00ac0d0a
. bu6mmoreka [JOK
67 O000111eHIE U CUCTEMATU3aLUs 3HAHUI 1 httos://m.edsoo rw/00adb33c
. bubmuoreka [JOK
68 O000111eHIE U CUCTEMATU3ALUS 3HAHUI 1 hitps://m.edsoo.r/00ad9ch?
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT' O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUIS1 YYEHUKA

» Xumus, 8 xnacc/ Pymsutuc I'.E., ®enpaman @.I°., AknmorepHOoe 00IIECTBO
«M3marenscTBO «IIpocBenienne»

» Xumus, 9 knace/ Pyasurtuc I'.E., ®enpnman @.I°., AkiiionepHOE 00IIECTBO
«M3marensctBO «IIpocBemenne»

METOJUYECKUE MATEPHUAJIbBI IJISI YUYUTEJA

['opkoenko M.IO. TToypounsie pazpabotku mo xumuu. 9 kiacc. K yueOHuky
O.C.I'abpuensina, A.C. I'yzes, I'.E. Pyasutuca, Bako, 2018r

I'opkoenko M.IO. [Toypounbie pazpaObOTKH 10 XUMUHU. Y HUBEPCAIHHOE
n3nanue. 9 knacc. Bako, 2018r

boposckux T.A. Tectsl no xumuu. K yue6nuky I'.E.Pyasutuca, ®@.I.
denpamana «XUMHUS. 8 KJIaccy.

boposckux T.A. Tectsl no xumun. K yue6nuky I'.E.Pyasutuca, ©.I.
®denpamana «Xumus. 9 knace».Mro, "Dk3amen", 2014r.

Boposckux T.A. Pabouas tetpanp no xumuu. K yueOnuky I'.E.Pyn3utuca,
O®.I'. Penpamana «XuUMHS. 8 KJIaccy.

Bboposckux T.A. Pabouas retpanp no xumuu. K yueOnuky I'.E.Pyn3utuca,
d.I'. Penpamana «XuMus. 9 Kitace.

Ps60oB M.A.COopHuUK 337124, YIPAXKHEHUH U TeCTOB 110 XuMuU. K yueOHUKyY
I'.E.Pyn3utuca, @.I". ®enpamana «Xumus. 9 kiacey.

Ps60oB M.A.COopHuUK 33724, YIPOXKHEHUH U TeCTOB 10 XUMuUU. K yueOHUKY
I'.E.Pym3utuca, @.I'. ®enpamana « XuMusl. 8 KJIacey.

Tpoery6osa H.I1. KonTponsHO-U3MepHuTENbHBIE MaTepHUaTbl. XUMHUS. 8 KI1acc.
M., "BAKO", 2018r

Tpoery6osa H.I1. KonTponbHO-U3MepHUTENbHBIE MaTEpUaIbl. XUMHUS. 9 Kiacc.
M., "BAKO", 2018r

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bubnuoreka [{OK https://m/edsoo.ru

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

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

http://school-collection.edu.ruEnunas xomiekius mudpoBbIX
00pa3oBaTeIbHBIX PECYPCOB

http://fcior.edu.ru denepanbHbIiii IeHTP HHHOPMAITMOHHO-00Pa30BaTEIHHBIX
pecypcoB (OLINOP)

http://college.ru/himiya/ OTKpbITBIN KOJIEIK: XUMUS
http://www.chemnet.ru IToptan ¢pyHIaMeHTAIBHOTO XUMUYECKOTO



obpa3zoBanwus Poccuu

http://him.1september.ru Bece ans yunrens xumun
http://school-sector.relarn.ru/nsm/ Xumus 1uis Bcex: WUTIOCTPUPOBAHHBIC
MaTtepualbl o 00IIel, OpraHuYeCKON 1 HEOPraHUYECKOW XUMUU
http://chemistry.narod.ru Mup xumun

http://him-school.ru Bupryansnas Xumunueckas [1lkomna



