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MHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBAaHMU K pe3yibTaTaM OCBOCHHS OCHOBHOMU
o0pa3oBaTeIbHON MPOrpPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs, MPEICTaBICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBE (QenepaibHOM pabodeil mnporpaMMbl
BOCIUTAHUS U ¢ YIETOM KOHIIEMIMHU MPENOIaBaHus yueOHOTo peaMeTa « XUMUS)
B 00pa3oBaTeNbHbBIX opranu3aiusax Poccuiickoit @eneparuu.

[IporpaMmma mo Xxumuu Aa€T TpeACTaBICHUE O IEsAX, OOIIel cTpareruu
oOydeHMs, BOCIHTAHHS W PA3BUTUA OOYYaIONIUXCS CPEICTBAMHU y4eOHOTO
npeaMera, YCTaHABJIMBAET o0s13aTeNbHOE NpeAMETHOE COJIepIKaHue,
MIPENYCMaTPUBAET pacCHpeAesieHHe €ro o KiaccaM W CTPYKTYPHUpPOBaHUE IIO
pa3zenaM M TeMaM NporpaMMbl MO XHUMHH, OMNPENENseT KOJUYECTBEHHBIE U
KayeCTBEHHbIE XapaKTepPUCTUKHU coJiepKaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEJAMETHBIX ~ CBSI3€W, JIOTMKM  Y4eOHOro Mpolecca, BO3PACTHBIX
OCOOEHHOCTEW OOydJaroUIUMXCsi, OMNpPENEeNIIeT BO3MOXKHOCTH MpeaMera s
peayiv3anuu TpeOOBaHHWM K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKXKe TPEOOBAHUN K
pe3yabTaraM oOy4eHHUs XUMUU Ha YPOBHE IeJiel U3YUYEeHUS MPEIMETa U OCHOBHBIX
BUJOB Y4eOHO-TIO3HABATEIbHONU JIEATENbHOCTH OOY4Yarolerocs IO OCBOCHUIO
y4e0HOr 0 CoJep KaHusl.

3HaHUE XUMHUHU CIY)KHUT OCHOBOW Uit (hOPMHUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeAcTaBICHU O MaTepualibHOM E€AMHCTBE MUPA, BAXKHYIO
poJib UTPAOT (opMHUPYEMble XUMHUEH NPEICTABJICHUS O B3aUMOIPEBpAICHUIX
SHEPTrud M 00 DBONIOIUHU BEIIECTB B MPUPOJE, O MYTIX PEUICHUS TIIOOATBHBIX
npo0sieM YCTOMYMBOTO Ppa3BUTHUSL UYEIOBEYECTBA — CHIPHEBOM, JHEPreTUYECKOMH,
MUIIEBON M KOJIOTUYECKON O€30MacHOCTH, TPOOIIeM 31paBOOXPAHCHHUSI.

N3ydyenune xumun:

CIIOCOOCTBYET  peaji3allii  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS |
dbopMupoBaHUS KyIbTYpPhl TUIHOCTH, €€ 001IeH U (YHKITMOHAIBHOW TPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHHME MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEH
oOy4Jaromuxcs, HaBBIKOB KX CaMOCTOSTEIbHOM Y4eOHOH  JIeATEeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B TPODeCcCHOHATBHON JIEATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3TJIs/1a HA €IMHCTBO PUPOJIbI U YEIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU ECTECTBEHHO-HAYYHON rpaMOTHOCTH OOY4YarOIINXCS;



crocoOCcTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIA/l B SKOJOTHUYECKOE
o0Opa3oBaHuE 00 YJarOIINXCS.

JlaHHble HampaBlieHUss B OOYyYEHUM XUMHUU OOECIEUMBAIOTCS CHEUU(PHUKOM
colepXaHusl  y4yeOHOro  IpenMera, KOTOpbIM  SBISETCS  MEJaroruyecku
aJanTUPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHUMHH Ha ONPEIEIEHHOM dTare e€
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEro oOpa3oBaHMsi OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TOHSITUNH XUMHUH, OCHOB
HEOPraHMYECKOW XMMHHM M HEKOTOPBIX OTHENbHBIX 3HAYMMBIX IOHITHI
OPraHUYECKOW XUMMUMU.

CrtpykTypa comepikaHus MPOrpaMMbl MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro moaxoaa kK €€ uazydyeHuro. CoaepkaHue CKIaIbIBAETCA U3 CUCTEMBI
MOHATHUNA O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MTOHATHIN O XUMHUYECKOM
peakiuu. OO0e O5TH CHUCTEMBI CTPYKTYpPHO OPraHM30BAaHBl [0 MPUHLHUITY
MIOCJIETIOBATEIILHOTO PA3BUTHUS 3HAHWW HAa OCHOBE TEOPETHUUECKUX IMPEICTABIICHUM
pPa3HOI0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XHUMMUH;

— YYEHHUA O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeACTaBICHUM 00 3IIEKTPOJUTHYECKOM JHCCOIMAllMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHWA pacCMaTPHUBAIOTCI HAa OCHOBE SMIIMPHUYECKU
MOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATENILHO OT OJJHOTO
YPOBHA K JIpyromMy, BBINOJHAS (PYHKIUM OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEH MPAKTUYECKOrO NMPUMEHEHUS W IOJyYEHHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYeT  (DOPMHPOBAHUIO
IIPEACTABIICHNS] O XUMHUYECKOM COCTABIISIOIIEH HAyYHOUM KapTUHBI MUpa B JIOTHUKE
€€ CHCTEMHOW MpUPOABL, LIEHHOCTHOIO OTHOLIECHHUS K HAYYHOMY 3HAHUIO H
METO/JaM IIO3HaHUsA B Hayke. M3ydeHue XUMUU NPOMCXOAMUT C MNPUBICYEHUEM
3HAHMM W3 paHee HU3YYEHHBIX YYEOHBIX MpeaAMeToB: «OKpyXaroumi Mupy,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 Kiaccy.

[Ipy wu3ydyeHUHM XUMUU MPOUCXOAUT (OPMUPOBAHUE 3HAHUM OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, IMPAKTHUYECKOM
NESTENbHOCTH YEJOBEKa M KAaK OAHOrO M3 KOMIIOHEHTOB MHPOBOU KYJIbTYpHI.
3amaya yd4eOHOro mpeamMeTa COCTOUT B (POPMUPOBAHMHM CHUCTEMBI XUMUYECKHUX
3HAaHUN — BaKHEUIINX (haKTOB, MOHATHMI, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOI0 XapakTepa, S3bIKka HAyKd, B
OpuoOIIEHNM K HAaydyHbIM METOJaM TO3HAHMS MpU H3YYEHUH BEIIECTB U



XUMUYECKUX PEaAKIui, B (POPMUPOBAHNU U PA3BUTHH MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHU B Y4YEOHO-TIO3HABATENHLHOM M Yy4eOHO-HCCIEeI0BATEIhCKON
NEsITEeIbHOCTH, OCBOGHMM INpaBUJI 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
MMOBCEIHEBHOM KU3HU.

[Ipy uM3ydeHHH XMMUU Ha YPOBHE OCHOBHOTO 0OIIEr0 0Opa3oBaHUs BaKHOE
3HaY€HUE MPUOOPENIN TaKHe LI, KaK:

— (opmupoBaHHe WHTEIJIEKTYaJIbHO Pa3BUTOW JUYHOCTHU, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHUIO PEIICHHM,
CHIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KHU3HU;

—  HampaBJICHHOCTh  OOYYEHHMs] Ha CHCTEMAaTHUYeCKOe  MPHOOIICHUE
OoOydJaromuxcs K CaMOCTOSTEIbHOW MO3HABATEIbHOM AESTEIbHOCTH, HAYYHBIM
METOJaM TO3HaHMsI, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecrieueHue yCI0BUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yYarOIIUMUCS
OIbITAa PAa3HOOOPA3HON MEATEIBLHOCTH, MO3HAHHUS M CAMOMNO3HAHUSA, KIIFOUEBBIX
HABBIKOB (KJIOYEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEpPCAJIbHOE 3HAYEHUE JUIs
Pa3IMYHBIX BUAOB ICATEILHOCTH;

— (¢opmupoBanue oO0meH (QYHKIMOHATBLHOM U  €CTeCTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUH OOBSCHATH U OICHUBATH SIBJICHMUS
OKPYKaIOI[ETO0 MHUpa, WCIONB3YS 3HAHUS W OMbBIT, MOJXYYCHHBIE MPU U3y4YECHUU
XUMUHU, TPUMEHSATh WX TPU PEIIEHWHW TpoOJieM B TMOBCEIHEBHOW >KHU3HU H
TPYIOBOM NEATEIbHOCTH;

— (dopMupoBaHue y OOyYalOlIUXCS TYMaHUCTUYECKHX OTHOIICHUH,
NMOHVMAaHUSl TEHHOCTH XHUMHUYECKUX 3HAHUU I BBIPAOOTKH DKOJIOTHYECKHU
1enecoo0pa3Horo MOBEAEHUST B OBITY U TPYIAOBOM JEATEIBHOCTH B LEJAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIENH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHBALMM K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHS OOIIEYENOBEUECKHX IEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWISl U HANpaBICHHOCTU AaJbHEHIIEro
o0yJeHus.

OO1mee 4YUCIO YacoB, OTBEACHHBIX JUJISI M3YYEHUS] XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeq0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE 0 MeTOmaxX MO3HaHUA B XMUMHUH. UHCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMOCTOSIHCTBa cocTaBa BemiecTB. (OTHOCWTENbHAsT aTOMHas —Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUMU.

KonunuectBo BemecrBa. Monb. MonsipHass macca. B3anmocBsi3p KoIM4ecTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX EAWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKESHUS, 3aMeIeHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpUu |
npuéMamMu 0OpaIieHusl ¢ JJabopaTOPHBIM 000PYIOBaHUEM, U3yYCHHE W OMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TIaBICHHE BOCKA, TasHHUE JIbJla, PAcTUpPaHUE caxapa B CTYIIKE,
KUIEHHE W KOHJEHCALMsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPHUAOM Oapus, pa3ioKeHHue THIPOKCHAA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaOMIOJCHHWE W  ONUCAaHUE  PE3YJIbTATOB  TMPOBEJCHUS  OIBITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BerecTBO. Haxokmenue kuciaopona B mpupojae, (U3MUECKHe W XUMHYECKUE
cBoiictBa (peakiuu ropeHus). Oxcuzabl. [Ipumenenune xucnopoma. CrocoObl



MOJIYYCHUSI KUCTIOpOJla B JIabOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermtoBoil >PdeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKHUE YpPaBHEHHS,
9K30- U DHAOTEPMUYECKHE pEaKIUu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupone, ¢GU3MUECKHE U XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HachllieHHble ¥ HEHACBIIIEHHBIE pPacTBOPhl. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B mpHupoJe U B KU3HU 4yenoBeka. KpyroBopor Boabl B pupo/IE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyomue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMHUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHMM: IIENOYM M HEPACTBOPHMBIE
ocHOBaHusA. HoMeHkiarypa ocHoBaHWW. DPU3NUECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psp aktuBHocTm MetayuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEJIETICHUE COACPKAHUS KUCIOPOAA B BO3AYXE, MOJIyYEHUE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJICHHE C oOpa3llaMh OKCHUIOB U
ONHMCAHME WX CBOWCTB, IMOJY4YEHHE, COOMpaHUE, DPACIIO3HABAHUE M HW3Y4YCHHE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJINYECTBOM | MoOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C
pPa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOU
MAacCOBOM JI0JIEW PACTBOPEHHOTO BELIECTBA, B3AMMOJIEMCTBUE BOJBI C METaJUIaMHU
(HaTpyeM ©  KaibllueM) (BO3MOXXHO  HCIIOJIb30BAHUE  BUIECOMATEPHUAIIOB),



UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHsI OKPAaCKU MHIMKATOPOB B pacTBOpax KHUCIOT U LIENIOUEH,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[lepBbie TOMBITKK KIACCUPUKALUUA XUMUYECKHX 3JeMeHTOB. [loHatue o
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
rajloreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea.  KoporkomepuomHas ¥ JUIMHHONEpUOAHAs  (HOPMBI
[lepnonnueckon cucremsl xumudeckux dymeMeHToB J[. M. Menneneesa. [lepruozsr
u rpynnbl. PU3MUECKUMI CMBICH IOPAJKOBOIO HOMEpPA, HOMEPOB IEpHoAa Hu
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DiekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEpPHOCTH HW3MEHEHHUSl paJnyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoaudeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

Xumuueckass cBsa3b. KoBaneHTHast (HOJIsIpHAsT W HEMOJSpHAs) CBA3b.
DIEeKTPOOTPHULATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAsI CBS3b.

Crenenp  okucieHus.  OKHUCIHMTEIBHO-BOCCTAHOBUTEJIBHBIC  PEAKLUU.
[Ipoueccel okucaeHus U BOcCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

U3ydeHrue oOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJEHCTBUE
TUAPOKCUJA LHMHKA C PACTBOPAMHU KHCIOT W WLIEJNOYei, MPOBEACHHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanusi MEXNpEeIMETHBIX CBSA3EH MpPU HM3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIIICTCS dYepe3 HCIONIb30BaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OOnue ecTeCTBEHHO-HAaY4YHBbIC MOHSATHS: HAaydHbIM (DakT, rurmoresa, TEopus,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbl, PAJIMOAKTUBHOCTD, MOJIEKYJIA, JJICKTPUUECKUN 3apsJl, BEMIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TMOPOJbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnyueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWMCTB
XUMHUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPUOAOB, Kalus, KaIbIUSI W UX
COCJIMHEHUH B COOTBETCTBHU C IIOJOXKEHMEM »3JIEMEHTOB B Ileprogumueckoi
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMYECKON PEUIETKU H
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlaccaM HEOPraHUYeCKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEHIECTB, MO TEIIoBOMY 3(¢eKTy, o
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMUUECKUE
YPAaBHEHUS.

[lonsitue o ckopoctn Xxumudeckol peakuuu. IlonsTue 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakinusax. [IoHATHE O TOMOTE€HHBIX M I'eTepOTrCHHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIUSIIOIIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOrO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpPaBHEHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HCIOJB30BAHUEM  METOZA
AIIEKTPOHHOT O OaliaHca.

Teopust 3JIEKTPOIUTUYECKON JUCCOUMALAN. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
NOJIHBIE W COKpAallEHHbIE HWOHHBIE ypaBHEHUs peakuuil. CBoiicTBa KHCIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa W aiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3MCHUCTBUS PA3IMYHBIX (HAKTOPOB, HCCICAOBAHUE DICKTPOIMPOBOIHOCTH
pacTBOPOB BEIIECTB, IMPOIECCAa AWCCOLMAIMU KHUCIOT, IIEJIIOYEN U  COJIeH
(BO3MOXXKHO  HMCHOJB30BAaHWE BUJIEO MaTEpPUAIOB), IMPOBEJCHHUE  OMBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbBIJCICHHE Ta3a, OOpa30oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuH pas3ioKEeHUs], COEAUHEHHUs ), pACIIO3HABAHUE HEOPraHUYECKHUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne W (pu3myeckre CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMUYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJICICTBUME € MeETAUIaMH, HEMETa/UlaMH, IejodaMu). XJOPOBOAOPO.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWlne XJIOpuabl U HX
HAXOXJCHHUE B PUPOJE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTerneHU oKucieHus. CTpoeHue u (Puanueckue CBOICTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTIOTPOINHBIE MOAUPUKAIIUA KUCIOPOIa
U cepbl. XuMHUYECKUe CBOMCTBa cepbl. CepoBOAOpOH, CTpoeHUE, (Pu3nyeckue u
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEPbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHJOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpEe/CTaBUTENSl Kjacca KHUCIOT U creuuduyeckue). XHUMHUYECKHE pPEaKIuHu,
JeXaliie B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJY4EHUS CEPHOM KHCIIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arpsA3HEHUE OKpYXKAlOIIeW Cpelapl COENMHEHUSMU cepbl (KUCIOTHBIE JI0XK]IH,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue u xumudeckue cBoictra. Kpyrosopor azora B npupoje. AMMHaK, ero
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
ux Qu3nMUecKre U XMMUYECKHEe CBOMCTBRA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasi KHUCJOTa, €€ MOJydeHHue, (PU3NUeCKUe M XMUMHUYECKHE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KadeCTBE MHUHEPAIbHbBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3JlyXa, MOYBbI U BoaoéMoB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUecKkrue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 3eMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyroopot yrinepona B npupoae. OKCuzbl yriepona, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE HA JKUBBIC OpPraHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a TI00aJbHOTO TMOTEIUICHUS KIWMAaTa, MapHUKOBBIM
adekr. YronapHas KuciaoTa U €€ conu, uX GU3NUEeCKue U XMMHUECKHUEe CBOWCTRA,
noiyueHue W mnpuMmeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yraepoza (MeTaH, 3TaH, TUJICH, alleTHIICH, TaHOJI, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HCTOYHUKH YIIEBOAOPOAOB (Yrojb, NPUPOAHBIA Tra3, HEPTH),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKMpaX, OenKax, YyriieBogax — U Ux
poaM B OKM3HM 4YeNOBeKa. MarepuaipHOE€ €IMHCTBO OpPraHMYECKUX U
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, NOJIyYE€HUE U
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpemuusi (IV) u kpemuueBoi kucnore. CUIMKAThI, UX UCIOJIB30BAHUE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHelmre CTpouTenbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHUYECKUX BEIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBEICHUE KauE€CTBEHHBIX PEaKIMid Ha XJIOPUJI-UOHBI U HAOIIOICHUE MPU3HAKOB
UX TPOTEKaHHUS, OIBITHI, OTpaxaronue (QU3nYecKkne M XUMUYECKUE CBOWCTBA
TaJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPUAIIOB),
O3HAKOMJICHHE ¢ o0pasiamMu XJIOpUAOB (TaJIOre€HUIOB), O3HAKOMJICHHUE C
oOpasilaMmu  ceppl W €€  COCOUHEHUAMH  (BO3MOXKHO  HMCIOJB30BAaHHE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIOTHI, TPOBEIECHNE KaYECTBEHHOM peaKInu Ha Cynbdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOWCTBaMH a30Ta, Qochopa U UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOWCTB aMMHUakKa, MPOBEACHHE
KaueCTBEHHBIX peaklnil Ha MOH aMMOHUS U ¢ochaT-uOH U U3YyUECHHUE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTrasa, MOJIydeHUE, COOMPaHHE, PACTIO3HABAHUE W M3YYCHHE
CBOMCTB YIJIEKHCJIOTO Ta3a, MPOBEJECHUE KAYECTBEHHBIX PEakKIMil Ha KapOOHAT U
CUJIMKAT-UOHBl W W3yYE€HHUE TMPU3HAKOB UX TPOTEKAHUS, O3HAKOMIICHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/iibl 4 MX COEIMHEHUSA

OO0mrast XxapakKTepPUCTUKA XUMHUECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HanpspbKeHU MeTaiuioB. u3nyecKkue U XUMUYECKUE CBOMCTBA MeTayioB. OO0mue
crnocoObl ToNiydeHHs] MeTayuioB. IloHATHE O KOpPPO3UM METAJIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIILICHHOCTH.

IIlenounsle MeTamibl: MOJIOKEHUE B llepuoanyeckon cucremMe XMMHYECKUX
anemenToB /. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B IPHUPOLIE.
du3nYecKrue U XUMHUECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIETOYHBIX METAUIOB W HUX
COCMHECHUM.

[[lenouHo3eMenbHBIE METaJIbl MAarHuii W KalblMH: IIOJIOKEHHUE B
[Iepuoanueckor cucreMe xumuyeckux anemeHroB . . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
ATIOMUHUSL.

Kenezo: nmonoxenue B [lepuonnyeckoil cHCTeME XUMUYECKUX 3JIEMEHTOB [].
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBAMH, M3Yy4C€HHUE  PE3yJbTAaTOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
Kambllid WU HATpUs C BOJOW (BO3MOKHO WCIIOJIb30BAHHWE BHUIEOMATEPHAIIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKIMi HA MOHBI: MAarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMOEHME U OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 N0 Teme « BaxxHeunmue
METAJLIbl U KX COEAUHEHUSI.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHUE OKpYXKawliel cpeabl (MpeaeiabHas JoMmycTUMast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHUSA: HAy4yHbIM (PaKkT, rumoresa, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

@dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIH],
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pemi€rka, CriaBbl, (PU3NYECKUE BETUYUHBI, €IUHUIIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHUsl JOCTUTAIOTCA B XOJle OOYYEeHHMs] XUMHUU B E€IAMHCTBE Y4YEOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COLUATTU3AINN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTE€YECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  Y4eOHOHMCCIIEIOBATEILCKONM,  TBOPYECKOM M JPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOIleCCe JTOW y4EeOHOW JeATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE TPEACTABICHHUS O BEIIECTBE M XUMHUYECKOW PEAKLIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITENIbHOM paboThl C Y4eOHBIMU TEKCTaMH, CIPaBOYHOMN



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAaHHOMY BBIOOPY HAINpaBJICHHOCTH W YPOBHSI OOyYEHHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIs, HAPKOTHUKOB, KypEeHUs),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOXEHHE K TPYIYy M pe3ysibTaraM TPYAOBOM IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHUS, TOHUMAHUE IIEHHOCTH 370POBOTO H
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JTFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOOJeM M MyTel MX pelIeHUs MOCPEICTBOM METOJOB XUMUH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMupoBaHUST MHPOBO33PEHMsI OOIIEHAYYHbIE TIOHATHS (3aKOH, Teopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eHCTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSATHUS JIJIs1 OOBACHEHUS OTJIEIbHBIX (DAKTOB U SIBJICHUM, BEHIOUPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHAYKTUBHBIC, N€TyKTUBHbIE, 110 aHAJIOTUN),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJeMEHTa), XUMHuYeckas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAa4yeCTBE OCHOBBI il (POPMUPOBAHUSA THUIIOTE3bI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITEITLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, POopMYITUPOBATH 0000IIEHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOAMMBIX JJI BBITOJHEHUS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMATIBHYIO (POpMY MpeaAcTaBieHUsT HHHOPMAIIMH U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKOM NIEATENHHOCTH WH(DOPMALIUIO O BIMSHUHM MPOMBIIICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
cyumiecTBy  oOcyxkaaemMoid  Tembl, (OpPMYJIUpOBaTh CBOM  IPEJIOKEHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paToOpHOI pabOTHI MO UCCIIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MIPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CyXaeHus1, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI», KOOPIMHAIIHSI
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LeNu ACSITeIbHOCTH, MJIaHUPOBATh,
OCYILECTBIISITh, KOHTPOJIMPOBATh U INPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 33Jay, CaMOCTOSTEIbHO COCTABJIATh WM KOPPEKTHPOBATH
MPEVIOKEHHBIA ATOPUTM JACHUCTBUM TPU BBINOJHEHHHM 3aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yldbTaTOB TIO OCBOCHHUIO O00S3aTEILHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATENIBHOCTA 10  IIOJYYEHUIO HOBOIO  3HAHWs, €ro  HHTEPHpPETaLUH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHI: aTOM, MOJEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBast J10JISI XUMHUYECKOTO JIEMEHTA B COCIMHEHUHU, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUECKHUE PEAKIINH, TEIUIOBOU (P (HEKT peakinu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAcCOBas JOJIA BEIIECTBA
(mporieHTHas! KOHIIEHTpAIKs) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica Ilepmomnueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmune «llepuogmyeckas cucrema XuMHUEeCKUX »djeMeHToB [[. U.
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U PacIpeeICHUE UX 10 3JIEKTPOHHBIM CIOSM);

KJIAaCCU(ULIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pa3IUYHBIX KJIACCOB, MOATBEPAKasi ONMHCAHUE TIPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIAITH OTHOCHUTEJIBHYKD MOJIEKYJSIDHYIO W MOJSIPHYKO  MAaccChl
BEUIECTB, MAaCCOBYIO JIOJI0O XHMHUYECKOro »3JeMeHTa 1o ¢opmyle
COEIMHEHN, MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MIPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

INPUMEHSATH OCHOBHBIE OIEPALIMU MBICIHTEIbHON ACSITENbHOCTA — aHAIM3
U CHUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTh3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3€H — JUII M3Yy4EHUs CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeloBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  moOCyooll |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TpaBuUiIaM OOpalleHus C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB MO TOJYYCHHI0 M COOMpaHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCCOBOM JOJIEM PAaCTBOPEHHOIO BELIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
pPacCno3HABAaHUIO PACTBOPOB WIEJIOYEH U KUCIOT C OMOIIBK) MHAUKATOPOB
(makmyc, peHondranen, METUIOPAHK U APYTHE).

K xoHIy oOyuenus B 9 kiacce npeaMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasl PEaKIlysi, XUMUYECKasl CBS3b, TEIUIOBON d(PdeKT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XHMMHUYECKOW peakiuu, TMpPeAebHO JOMyCTUMas
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OTNPEIENSATh BAJIEHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3apsi/i MOHA MO0 XMMHYECKON (GopMylie, XapakTep Cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIUCHIBATh W XapaKTEpPU30BATh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJUHECHUI B
npeaenax MajiblX MEePUOJIOB U TJIABHBIX MOJATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HECOPraHMYECKHUE BEILECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKkTepu30oBaTh (OMUCHIBATh) OOIIME W Ccrenuuueckue XUMHYECKUe
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTABJISATh YPAaBHEHHUS DJIEKTPOJUTHUECKON JTUCCOIMAIIUM  KUCIIOT,
LIEJI0YEN U COJIEM, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  pPEaKIUui
MTOCPEJICTBOM COCTaBJICHHUSI DJICKTPOHHOIO OajaHca 3TUX peaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U  MOJSPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJMI0O XUMHUYECKOro JJeMeHTa 1o ¢opMmyIe
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
10 YPaBHEHUIO XUMUUYECKON PEAKITUH;

coOJIFO1aTh IpaBujla  MOJIb30BaHUSA XUMHUYECKOU MOCY101 u
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIIMSIMA TI0 BBITIOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIMH,  TOATBEPKIAIOMNEC  KAYSCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PaClO3HABaTh OIMBITHBIM IyTEM XJIOPUI-, OpOMU/I-,
nonua-, KapooHar-, ¢ocdar-, CUIMKaT-, Cyiab(par-, THIPOKCUI-HOHBI,
KaTMOHBI aMMOHHMS M HMOHBI M3YYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTh OCHOBHBIE OIEpaIliy MBICIUTEILHON JEITCIBHOCTH — aHaIu3
W CHHTE3, CpaBHCHHE, OOOOINCHUE, CHCTEMaTU3alNIO, BBIABJICHUC
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJI0/IeHUe, WU3MEPEHHUE, MOJICTUPOBAHUE, SKCIEPUMEHT (pEeasibHBbIA U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
Kosn4yecTrBo 4yacoB
Ne HaumeHoBaHnue pa3nesnoB u DJlIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bu6moreka [JOK
' MIPAKTUYCCKOM eI TEIBHOCTH https://m.edsoo.ru/7f41837¢c
YernoBeKa
12 BemecTBa n xumuueckue 15 1 bubmmoreka [IOK
' peaxkuuu https://m.edso0.ru/7f41837¢c
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6mmoreka [JOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopon. [lonsitue o kucnorax 3 1 bu6moteka [IOK
' ¥ COJISX https://m.edso0.ru/7f41837¢
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bu6moreka [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837¢c
OCHOBHEIE KJIaCCHI bu6moreka IIOK
2.4 . 11 1 1
HEOpPraHUYEeCKUX COEIMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[leproanyeckuii 3aK0H 1
[Tepuoanyeckas cucrema

Bbub6morexa IIOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aroma
XuMHUYECKas CBA3b. Eu6 10K
NOJINOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837c¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
51 1
TOro 1o pasaery > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa TTOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pa3zpnes 1. BeiecTBO M XUMHYECKHE peaKkUM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmioreia LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COSNUHEHUS
Wroro no pazneny 25



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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. XuMmus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

ITOYPOYHOE IINTAHUPOBAHHME

8 KUIIACC
KosauvecTBo yacoB DJIeKTPOHHbIE
Ne nudposbie
Tema ypoka KonrTpoasbnbie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 IIpenmer xumun. Posib XuMUM B )KU3HU 1 but6moreka [JOK
yesjoBeKa. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
2 IloHsTHE 0 METOAAX ITO3HAHUS B XUMUU 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padorta Ne 1 «IIpaBuia paboTsl
3 B JJaOOPaTOpUHU U MPUEMBI OO paIICHUSI C 1 bubmorexa HOK
paTop P pat https://m.edsoo.ru/ff0d23dc
71a60paTOPHBIM 000PYAOBAHUEM
4 Yuctele BemecTBa U cMecH. CIIocoObI 1 bu6mmoreka [JOK
pa3ziesIeHHs cMecel https://m.edsoo.ru/ff0d26ca
[Ipaktueckas paborta Ne 2 «Pa3nenenue
5 cMmeceil (Ha mpuMepe OYMCTKH ITOBApEHHOMN 1 bubmorexa [JOK
prMep P https://m.eds00.ru/ff0d28c8
COJIN )
bu6moreka [IOK
6 A 1
TOMBL I MOTICICYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DJIEMEHTHI. 3HaKH (CHMBOJIBI) 1 bubmumoreka [IOK
XUMHUYECKUX DJIIEMECHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThic ¥ CI0XKHBIE BEIICCTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yUeHHE 1 Bu6mmorexa [IOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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3aKOH NOCTOSHCTBA COCTaBa BEICCTB.

bu6morexa IIOK
.B
10 Xumuueckast popMysia. BaaeHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMUYECKUX DJIEMEHTOB
11 OTHOCHUTENIbHAs aTOMHAs Macca. bubmumoreka [IOK
OTHOcCHUTENbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JIs1 XUMHYECKOr' O 3JIEMEHTA B bu6moreka [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KommuectBo Bemectsa. Monb. MonsipHas bubmmoreka [IOK
macca https://m.edso0.ru/ff0d5230
14 DOu3nyecKne 1 XUMUICCKHEC SIBICHUS. bu6moreka IIOK
XuMuuecKkas peaxiius https://m.edsoo.ru/ff0d37fa
IIpu3Haku ¥ yCcinoBUS IPOTEKAHUS bu6moteka [IOK
15 .
XUMHUYECKUX PEaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs MACChl BEUIECTB. bubmorexa [{OK
XUMHYECKHE YpaBHEHUS https://m.edso0.ru/ff0d3b88
17 Brruucienus konudecTBa, MacChl BEIIECTBA 110 bubmmoreka [IOK
YPaBHEHMSM XMMHUYECKUX PEAKIIUI https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMUIeCcKuX peaxIuii
18 (coe I/IHq;HI/ISIH a3JI0K CHUS 3a1\I;e ;IHSI bubmorexa HOK
! P > SAMCHIEHIA, https://m.edso0.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBII1-
19 SHIUKJIOIEUCT 0606yq eHue u bubamorexa LIOK
a AHCT. Hf https://m.edsoo.ru/ff0d40c4
CHCTEMaTH3allusl 3HAHUH
Kontponbshas pabora Nel no teme «Bemecrsa bubmmotexa LIOK
20
Y XUMHYECKHE PEAKITAN» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3yxa.
o o bubmumoreka [IOK
21 Kucnopon — sneMeHT u mpocToe BeIecTBo.

O3oH

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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dusnyeckue U XUMUYECKHUE CBOMCTBA

22 KHcIopoaa (peaKiuu OKUCIICHHS, TOPCHHE) Bu6mmorexa [IOK
poAa {peartl »TOP ) https://m.edsoo.ru/ff0d4614
[Tousarue 00 okcuaax
CriocoOBI IOJTydeHHS] KUCIIOPOa B
23 71a00paTOPHU U MPOMBIIIIIICHHOCTH bubmotexa [JOK
paTop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciaopona
TennoBoit 3PpheKT XUMHUUECKON peaKIuH,
24 MTOHSTHE O T(S(I)MOXI/IMI/I‘-ICCKOM paBH:HI/II/I bubmrorexa [JOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- M SHJIOTEPMHUUYECKUX PEAKITUIX
TommmBo (HEPTh, YroJib U METaH).
25 3arps3HeHHne BO3yxa, ClIOCOObI ero bubmorexa HOK
P Ay, https://m.edsoo.ru/ff0d4c4a
PEOTB pAIICHUS
[IpakTuueckas padorta Ne 3 mo teme
26 «ITomyyenue u coOnpaHue KucIopoja bubmorexa HOK
7 onp poAd, https://m.edsoo.ru/ff0d4ae?2
W3YYCHUE €ro CBOMCTBY
97 Bonmopon — anemMeHT u TpoCcTOe BEIIECTBO. bu6mmoreka [JOK
Haxosxenue B mpupone https://m.edsoo.ru/ff0d4dd0
)8 duznyecKre 1 XUMHIECKHE CBOMCTRA but6moreka [JOK
Bojopozaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4ddo
but6mmoreka [JOK
29 I1
OFPITHE © RICIOTax 1 colix https://m.edsoo.ru/ff0d50d2
30 CriocoObl oJTy4eHus BOIOPOa B bubmmorexa [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktryeckas padota Ne 4 o Teme
31 «ITonyduenue u cobupanue Bogopoaa bubmorexa HOK
Y . p AOPOA, https://m.edsoo.ru/ff0d4f42
H3Y4YEHHUE €ro CBOHCTBY»
32 MousipHbIii 005EM Ta30B. 3akoH ABOTaapo bromorexa [TOK

https://m.edsoo.ru/ff0d542e
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Brruucienns 00béMa, KOJIMUESCTBA BEIISCTBA

33 rasa 1o ero M3BeCTHOMY KOJHUYCCTB bubmorexa [TOK
N Y Y https://m.edsoo.ru/ff0d55a0
BEILIECTBA UM 00BEMY
Brraucnenust 00EMOB Ta30B 110 YpaBHEHUIO
34 €aKIIM1 Ha OCHOBE 3aKOHA 00bEMHBIX bubmorexa HOK
peatt N https://m.edso0.ru/ff0d5708
OTHOIIICHHUH Ta30B
35 du3ryUecKre U XUMUYECKHUE CBOMCTBA BOJIBI bubmrorexa [JOK
A https://m.edsoo.ru/ff0d587a
but6mmoreka [JOK
36 C . 11 0
ocraB ocHoBaHui. [ToHATHE 00 MHIUKATOpPax httos://m.edsoo.ru/ff0d59e2
Bona xak pactBoputenb. HachlleHHbIE 1
37 HEHACBIIIEHHBIC PAaCTBOPBI. MaccoBas 10 bubmiorexa [JOK
B P PEL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
[IpakTueckas padora Ne 5 mo treme
38 «IIpuroroBiieHrEe pacTBOPOB C OMPEICIEHHOM bubmorexa HOK
P . N P p P https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIeil PaCTBOPEHHOTO BEIECTBA»
39 Kontponsnas pabora Ne2 mo teme bu6morexa [IOK
«Kucnopon. Bonopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuppl: cocTaB, KiIacCHupUKaIIUs, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenune u XuMUYECKUE CBOKWCTBA
41 KHMCJIOTHBIX, OCHOBHBIX U aM(OTEpHBIX butamorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: cOCTaB, Kiaccuukanus, bubmumoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenune u XuMu4decKkue CBOMCTBA bubmmorexa [{OK
OCHOBAHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxanus, bu6moreka [JOK
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HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tonydenune u XUMUYECKUE CBOMCTBA KU CIOT buomorexa LIOK
7 https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIIATYPa, CIIOCOOBI bubmumoreka [IOK
MIOJIy4ECHHs], XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktueckas paborta Ne 6. Perenue
47 SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmmoreka [JOK
«OCHOBHBI€ KJIACChl HEOPTraHUYECKUX https://m.edso00.ru/00ad9b7c
COEIMHEHUN)
48 I'eneTnueckas cBsA3b MEXIY KilaccaMHu bubmmorexa [IOK
HEOPraHUYECKUX COEMHEHUI https://m.edsoo.ru/00ad9a50
bu6moreka [JOK
49 O6o0011eHe U cucTemMaTusa 3HaHUU
HICHHE 1 CHOTEMATHSAMITE SHari! https://m.edsoo.ru/00ad9ch2
50 Kontponbhas padota Ne3 o teme "OcHOBHbIE bu6mmoreka [IOK
KJIACChI HEOPraHUYECKUX COEUHEHUN" https://m.edsoo.ru/00ad9ela
[TepBbie MONBITKY KJIaCCH(PUKAITNH
51 XUMHUYECKUX 3JIeMEHTOB. [loHsATHE O TpymnIax bubmorexa [JOK
) py https://m.edsoo.ru/00ad9ffa
CXOIHBIX JIIEMEHTOB
ITepunonnueckuii 3akoH u llepuoanyeckas
52 cucTeMa XuMuueckux ayemenTos . U bubmorexa [IOK
o https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuonsl, rpyInsl, MOArPYILIEL bubmnorexa HOK
P > EPYEHRS 24 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIED. bubmmorexa [IOK
N3otonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB
™ P . bubmumoreka [IOK
55 anemenToB [lepuoamueckoit cuctemsr [1. 1.

Menneneesa

https://m.edsoo.ru/00adabbc
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XapakTepucTUKa XUMHAYECKOT0 AJIEMEHTA 110

56 ero nojoxeHuto B [lepuoguueckoii cucreme bubmorexa TIOK
https://m.edsoo.ru/00ada824
J1. 1. MenneneeBa
3nauenne [leproanueckoro 3akoHa JJIst
S7 pa3BUTHA HAyKu U npakTuku. J1. U. Bu6mmorexa [IOK
.. https://m.edso00.ru/00ada96e
MenpeneeB — y4€HBIH, eAaror U rpakKJaHuH
PeszepBHubIii ypok. O0001IcHNE U
58 CHCTgMaTma}l,II;Hﬂ 3HaHI/I;-I / Beepoccuiickas bubmiorexa [IOK
https://m.edsoo.ru/00adb33c
MpoBepovHas padboTa
KonTtponsHas padora Ne4 o teme «CtpoeHue
59 aToMa. XuMH4IecKas CBs3b» / Becepoccuiickas bubmiorexa [JOK
https://m.edso00.ru/00adb486
pOBEpOYHas paboTa
60 DJIEKTPOOTPULATEIIEHOCTh ATOMOB bubmmorexa [{OK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bub6mmoreka [JOK
61 Honmas xiiriecias cossp https://m.edsoo.ru/00adac34
62 KoBaneHTHas nosisipHast XuMu4eckast CBsI3b buomiorexa LIOK
https://m.edsoo.ru/00adaab8
63 KoBanenTHas HemosasipHasi XMMUYECKasi CBS3b bubmorexa HOK
https://m.edso00.ru/00adaab8
but6moreka [JOK
04 CTerets okicieHus https://m.edso00.ru/00adae28
65 OKHCIIMTENHbHO-BOCCTAHOBUTEIILHBIE PEAKIIUN bubmorexa [IOK
https://m.edsoo.ru/00adb076
66 OKUCIUTENN U BOCCTAHOBUTEIN bubmiorexa [JOK
https://m.edsoo.ru/00adb076
67 PezepBHblii ypok. O00011eHNE U bu6morexa [IOK

cUCTeMaTH3allus 3HaHUM 1o TeMe «CTpoeHune

https://m.edsoo.ru/00ad9ch?2
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aTomMa. XUMHUYECKas CBA3LY

68 PesepBHblii ypok. O6001IeHNE U 1 bu6mmorexa [IOK
CHUCTEMAaTH3allUs 3HAHUHU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoaundyecTBo 9acoB DJIeKTPOHHbIE
Ne mu(ppoBbIE
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Ilepuoanueckuii 3akoH. Ilepnoanueckas
1 ; a XUMHYECKUX SHCMIG)HTOB A1 1 bubmorexa HOK
CHUCTEM ..
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B H3MCHECHHUHU CBOICTB
2 ecxix 3JIEMCHTOB IIEPBBIX TPEX 1 bubmiorexa [OK
XUMHAY
p P https://m.edsoo.ru/00adb6b6
MEepPHOJIOB
3 Knaccudukanus 1 HOMEHKIIATypa 1 bubmmoreka [IOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunel xuMudueckoi ¢BSI3U U THUIIBI 1 but6moreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbshas pabora Nel mo reme
5 «IToBTOpEHUE U YrIyOJIeHNE 3HAHUMA 1 1
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiaccay
6 Knaccudukanus XuMU4ecKux peakiui mo 1 bu6moreka [IOK
pa3IM4HBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
IlonsaTrEe 0 CKOPOCTH XMMHYECKOM PEAKIIUH.
7 Ilonsarue o FOMI())FCHHBIX U reTe orcI:HHbe 1 bubmotexa [IOK
P https://m.edsoo.ru/00adbe9a
peakiusax
[TonsiTHE O XUMHUYECKOM PAaBHOBECHUHU.
8 @DaKTOpBI, BIUSAIONINE HA CKOPOCTh 1 Bbub6morexa IIOK

XUMHYECKON pPE€aKkiuun 1 MOJI0KEHUEC
XHUMHUYECKOTO paBHOBECHUSA

https://m.edsoo.ru/00adc28c
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9 OKHCIUTEIFHO-BOCCTAHOBUTCILHBIC Bbub6morexa IIOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPONUTUYECKON T CCOLUALIUY. bu6mmoreka [JOK

10
CunbHble U crabble 3JIeKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 HMounnbsie ypaBHEHUS peaKInii bubmiorexa TOK

P peaih https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCJIIOT U OCHOBAHUMI
12 B CBETE IIPEACTABIEHUN 00 bubmorexa TTOK
pelt g https://m.eds00.ru/00add5ds
ANEKTPOIUTHICCKOMN TUCCOITUAIINH
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 MPEACTABIEHUN 00 DIEKTPOIUTAIECKON bubmorexa LHOK
P p https://m.edso0.ru/00add8b2
IUCCOLMAIIAT
14 ITonarue o ruaponuse comuei bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 O0600111eHE U cUCTEMATHA3a 3HAHWH
HHCHHC | CHCTEMATHSALI SHAHIHI https://m.edsoo.ru/00addd12

16 [Ipaktnueckas padorta Ne 1. «Pemienue bu6mmoreka [IOK
JKCIIEPUMEHTAJIbHBIX 3a/1a9» https://m.edsoo.ru/00addbfa
KonTtponbsnas pabora Ne2 o reme

17 «DIEKTPOIUTHUECKAS TUCCOLIHAIIUS bubmiorexa [IOK

p s HHAT. https://m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKIIMH B PACTBOPAX)

18 OO6m1ast XxapakTepUCTHKA TaJI0r€HOB. bu6motexa [IOK
XUMHYECKHE CBOMCTBA Ha IPUMEPE XJIopa https://m.edsoo.ru/00addfe2
Xnopoonopo. CossiHast KHCIIOTa,

19 XUMUYECKUE CBOUCTBA, [1I0JIy4YEHUE bubmrorexa [IOK

’ Y ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
20 [Ipaktueckas padora Ne 2 mo treme bu6mmotexa [IOK

«IlomyueHne CONTHONW KM CIIOThI, U3y4YEHUE €€

https://m.edsoo.ru/00ade348
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CBOMCTB»

Brraucnenus 1o YPaBHCHUAM XUMHYCCKHUX

21 €aKIMi, €CIIM OJINH U3 PEareHTOB JIaH B buomorexa LIOK
peattiny, A P A https://m.edsoo.ru/00ade488
M30BITKE
99 OO6mrast xapakTepucTrka djaeMeHToB VIA- bu6moreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJTOTpOITHBIE MOITU(DHUKAIIUUA CEPHI.
23 Haxog;eHI/Ie cepebl I/I(beé coenHHeI;II/HTI B bubmmorexa LHOK
p o https://m.edsoo.ru/00ade64a
npupoae. XUMUYECKHE CBOMCTBA CEPbI
24 CepoBonopof, cTpoeHue, Gu3nvecKkue u bubmmorexa [IOK
XMMHUYECKUE CBOWCTBA https://m.edsoo.ru/00ade802
o5 Oxkcunpl cepbl. CepHasi KUCIIOTa, GPU3HUECKHE bu6motexa [IOK
1 XMMUYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHYECKHE PEAKINH, JIKALIIE B OCHOBE
26 MIPOMBIIIJICHHOTO crioco0a MoJTyyeHust bu6mmorexa [IOK
CEPHOI KUCIOThl. XUMHYECKOE 3arpsA3HEHHE https://m.edsoo.ru/00adec8a
OKpY’KaIOIIEH CpeJlbl COCAMHEHUSIMU CEPhI
97 Brraucienne maccoBoif 1011 BEIX0/1a bubmmoreka [IOK
MPOAYKTa PEAKLUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa 37eMeHTOB V A-
28 TPYIIIBI Ap30T pacn OCTpaHEHHUE B MPUPOJIE bubmiorexa LIOK
PYTHIBL. » pactipoctp . PHpOAe, https://m.edsoo.ru/00adeea6
(u3nUecKre 1 XMMUYECKHE CBOMCTBA
29 AMMHaK, ero GpU3H4YeCKrue 1 XUMHUICCKHE bu6motexa [IOK
CBOMCTBa, MOJIy4Y€HUE U MPUMEHECHHUE https://m.edso00.ru/00adf004
[IpakTueckas padora Ne 3 mo reme
30 «[Tonyuenne aMMuaka, U3y4eHHe ero bubmorexa [JOK
e 1Y https://m.edso0.ru/00adf180
CBOMCTB»
31 A3oTHas KHCIIOTa, € PU3NYECKHE U bub6mmoreka [JOK
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XUMUUYECKHE CBOMCTBA

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

Hcnonbs30BaHME HUTPATOB U COJIEN aMMOHUS
B KQ4e€CTBE MHUHEPATBLHBIX YI00pEHUH.

bub6mmoreka [JOK

32
XUMHYECKOE 3arpsA3HEHUE OKPYkKarolen https://m.edsoo.ru/00adf518
CpeIbl COCTUHEHUSIMH a30Ta
dochop. Oxena pochopa (V) u hochopnas
33 KHCIIOTA, (PU3NYECKUE U XUMUYECKHE Brbmorexa LIOK
o https://m.edsoo.ru/00adf68a
CBOMCTBA, TIOJyICHHE
Hcnonbs3zoBanue ¢pocdatoB B KauecTBe
34 MUHEPaJIbHBIX YI100peHUl. 3arps3HeHue bubmorexa [JOK
p . yAOOP - 2arp https://m.edso0.ru/00adfc20
npupoaHor cpeasl pocharamu
35 VYraepon, pacnpocTpaHeHUe B IPUPOJE, bubmmorexa [IOK
(busnyecKkue 1 XuMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuapl yriaepona, ux Gu3n4ecKue u
36 XUMUYECKHE CBOMCTBA. DKOJOTHUYECKUE bubmmoreka [IOK
MPOOJIEMBI, CBSI3aHHBIE C OKCHJIOM yTiepoja https://m.edsoo.ru/00adfebe
(V)
but6moreka [JOK
37 h% &
POIBHAT IKHCHOTa 7 ee COH https://m.edsoo.ru/00ae006¢c
[Tpaktryeckas padota Ne 4 o Teme
38 "[TonyueHue yriekucioro rasa bubmorexa [JOK
Y T ' . https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakius Ha KapOOHAT-HOH
39 [lepBoHavasibHbIE TOHATHS 00 OPraHUYECKUX bu6muotexa LIOK
BELIECTBAX KAaK O COEAMHEHUAX yIriiepoaa https://m.edsoo.ru/00ae054e
bubmmoreka [IOK
40 Kpe i 1 €ro CoeInHE
DOMHH H er AHHCHI https://m.edsoo.ru/00ae080a
41 [TpakTrueckast paborta Ne 5. Perenue bubmmorexa [{OK

OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TEMC

https://m.edsoo.ru/00ae0bf2
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«BaxkHeiime HeMeTAJJIBI U UX COEIUHEHUS)

Kontponbsnas pabora Ne3 mo reme

bubmmoreka [IOK

42 «BakHeln1mme HeMeTaJUTbl M UX COSAUHCHU S https://m.edso0o.ru/00ae0el8
OO611ast XapaKTepUCTHKAa XUMUYECKHX

43 2JIEMEHTOB — METAJIOB. MeTamyeckas bu6mmoreka [IOK
CBSI3b M METAJUINYECKAsl KPUCTAIIMYECKAs https://m.edsoo.ru/00ae103e
pemérka. du3nyeckre CBOMCTBA METAJIIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMUYECKHUIA s HANIPSHKEHUH bubmorexa [IOK

https://m.edsoo.ru/00ae1156
METaJJIOB
OO6mme crnocoObl MOYYeHHs] METaIIOB.

45 CnuiaBel. BerauciaeHus no ypaBHEHHUSIM bubmmorexa [IOK
XMUMHUYECKUX peaKlui, €ClId OAUH U3 https://m.edsoo.ru/00ae1156
pEareHToB COAEPKUT PUMECH

46 [ToHsiTHE O KOPPO3UHU METAIIIOB bubmmorexa [JOK

https://m.edsoo.ru/00ae1278
bub6mmoreka [JOK

41 [enomrbie MeTa et https://m.edsoo.ru/00ael4b2

48 OKCHITBI ¥ TUIPOKCHUIBI HATPHS M KaJTUsl bubmorexa HOK

https://m.edsoo.ru/00ael4b2
Illenouno3eMenbHBIE METAIIBI — KaJbIIUN U bu6moreka [JOK

49 .

MarHui https://m.edsoo.ru/00ael5e8

50 Baxxuelimue coequHeHns KaabIllusg bubmorexa LHOK

https://m.edsoo.ru/00ae15e8

51 O06001Ie e U cucTeMaTu3anus 3HaHUN

. . Bbu6morexa IIOK
52 XécTtkocTh BO/IBI M CIIOCOOBI €€ yCTpaHEHUs https://m.edsoo.ru/00ae1886
53 [Tpaktuueckas padota Ne 6 mo Teme bubmmorexa [{OK
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"YK€cTKoCTh BOJBI U METOBI €€ yCTpaHEHHS"

https://m.edso0.ru/00aelae8

. bubmmoreka [IOK
>4 AOMHHHH https://m.edso00.ru/00aelc64
55 AmdoTepHBIe CBOICTBA OKCHIA bu6morexa [IOK
TUJIPOKCHUIA https://m.edso0.ru/00aelc64
but6mmoreka [JOK
> Keneso https://m.edsog ru/00aeld86
57 Oxkcunpl, rugpokcuabl U conu xenesa (11) u bu6moreka [JOK
xenesa (I1) https://m.edsoo.ru/00ae35e6
58 O060011IcHIE ¥ CHCTeMaTH3allMs 3HAHUH
[Tpaktrueckas padota Ne 7. Pemenue
59 IKCIIEPUMEHTAJIBLHBIX 33/1a4 10 TEME bubamorexa LIOK
«BakHelme MeTalibl U UX COCIUHEHUSD hitps://m.eds00.ru/00ae3ded
Brruucnenust mo ypaBHEHUSIM XUMHUYECKUX
€aKIUi, eCIIi OJWH U3 PearcHTOB JIaH B
60 E36L?TK€ UIIH COI);[ep)KI/ITI:'IpI/IMeCI/I. " Bu6mmorexa [IOK
BrluucieHust MaccoBOM JTOJM BBIXO/1A hitps://m.eds00.1/00ae1750
MPOJIYKTa PEAKITUU
61 O060011IeHIE ¥ CHCTeMaTH3aIls 3HAHUH
62 KonTtponbsnas padora Ned o teme
«BakHe# e MeTauIbl U UX COCTUHCHHS
63 BeniecTBa u MaTepuaibl B IOBCEIHEBHOM bu6moreka [IOK
YKU3HH YEIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUUECKOE 3arpsA3HEHNE OKPYKaAIOIIEn bubmumoreka [IOK
Cpenbl https://m.edso0.ru/00ae4270
65 Posp xuMuu B penieHnun 3K0JI0rM4eCKUuX bu6mmoreka [IOK
npooIemM https://m.edso00.ru/00ae4270
66 PesepBHbIii ypok. O0001ICHNHE 1 bubmmorexa [{OK



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

cUucTeMaTU3alMA 3HAHUU

https://m.edsoo.ru/00ae0d0a

67 PesepBHblii ypok. O6001IeHNE U 1 bu6morexa [IOK
CHUCTEMAaTH3allUs 3HAHUHU https://m.edso0.ru/00adb33c
68 Pe3epBHblii ypok. O0001IeHNE U 1 bubmmorexa [{OK
cUcTeMaTHh3aIus 3HaHUM https://m.edso00.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJILHON MTPOI'PAMMBI

8 KIIACC

Kon
NpoBePsSIeMOT0
pe3yiabTara

IIpoBepsieMble npeMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHusi

1

Ilo Teme: ((HepBOHaqaﬂBHLIC XUMHYCCKUC ITOHATHUSA

11

pacKpbiBaTh CMBIC OCHOBHBIX XUMHUYECKHUX TOHSTHUH: aTOM,
MOJIEKYJIa, XHMHYECKUM DJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE
BEII[ECTBO, CMeECh (OAHOPOAHAS ¥ HEOJHOPOAHAsS), BAJICHTHOCTH,
OTHOCHUTENIbHA aTOMHAas MW MOJIEKYJsIpHas Macca, KOJMYECTBO
BEIlIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas [0Ji1 XHUMHUYECKOrO
JJIEMEHTa B COCIWHEHHH, MOJIAPHBIA O00BEM, XMMHUYECKas pPEaKIus,
KIaccupuKanus ~— peakmuii:  peaKIuh  COCAMHCHMS,  PEaKIuu
pa3NoXKEeHMs, pEeaKIMu 3aMelleHus, peakuuu OOMEHa, »HK30- U
SHIOTEPMUYECKUE PEaKIMU, TeraoBod 3(ddexT peakiuu, pacrtBop,

MaccoBas J0Jis BellecTBa (IPOIEHTHAsI KOHIIEHTpaIusi) B pacTBOPe

1.2

HWIIIIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHWYCECKHUX MMOHATHI H

MNPUMCHATD 3TH IMOHATHUA IIPHU OIMMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

UCIOJb30BaTh XUMHUYECKYI0 CHMBOJMKY JJIs COCTaBJIEHUS (OpMYyJl

BCIICCTB " ypaBHeHI/Iﬁ XHUMHYCCKUX peaKLlPIfI

14

PpacCKphbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCcChl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJSIPHOI'O YYCHHA, 3aKOHa

ABoranipo

1.5

OnpeaAcCIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6HHapHBIX

COCOHMHCHUAX

1.6

KJIaCCU(UIMPOBATh XUMHUYECKHE pEaKIUH ([0 YUCIY U COCTaBy

YYacTBYIOLIMX B PEAKIIMH BEIECTB, MO TEMJIOBOMY 3P PeKTy)

1.7

BBIUUCIATD OTHOCHUTCIIBHYIO MOJICKYJSIPHYHO W MOJIIPHYHO MAaCChI




BCIICCTB

1.8

BBIUUCIIATh MAacCOBYIO JOJII0O XHMHUYECKOro 3JIeMeHTa Mo Qopmyiie

COCIIMHCHUS,

1.9

BBIYUCIATHE MaCCOBYIO TOJIIO BEUICCTBA B paCTBOPEC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOJIBI MTO3HAHUSI — HaOIIOeHHe,
U3MEpEeHue,  MOJENUMPOBaHUE,  OKCIEpPUMEHT  (peajbHbll U

MBICJICHHBIN )

ITo Teme: «BaxHelme NpeaCcTaBUTEIN HEOPraHUIECKUX BEIECTB

2.1

pPaCKpbIBaTb CMBICJI OCHOBHBIX XUMHWYCCKUX MMOHSITHH: OKCH I,

KucjioTa, OCHOBaHHC, COJIb

2.2

OIPpCACIIATh TMPUHAOJICKHOCTb BCIICCTB K OHpGI[GJ'IéHHOMy KJIacCy

COEAMHEHUH 110 popMyiam

2.3

I(J'IaCCI/I(i)I/IHI/IPOBaTB HCOPraHn4ecCKue BCUICCTBA

2.4

XapakTepu3oBaTh (ONMCHIBaTh) OOIIME XUMHYECKHE CBOMCTBA
BEIECTB Pa3IMYHBIX KJACCOB, MOATBEPXKJasi ONMCAHHWE MPUMEpaMU

MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOINX XUMUUECKUX PEAKLIMI

2.5

IMPOrHO3UPOBATH CBOIiCTBa B€IIECTB B 3aBUCHMOCTH OT HX
Ka4CCTBCHHOI'0O COCTaBa, BO3MOXHOCTH MPOTCKAHHA XHUMHUYCCKUX

HpeBpaIl[eHI/Iﬁ B PA3JINYHBIX YCIIOBUAX

2.6

CIIENOBAaTh IIPAaBUJIAM  IIOJIb30BAHUS XUMHUYECKOHM IIOCYyIOM U
nmabopaTopHbIM 000pYJOBaHMEM, a TaKXKe IpaBHJIaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKLHSIMH I10 BBIIOJIHECHHUIO
1a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BeLIECTB (BOAOpPOJA M KHUCJIOPOJa), MPUTOTOBICHHUIO
pacTBOPOB C OIpPENENEHHOW MAacCOBOM JIOJIEM PAacTBOPEHHOIO
BEIECTBA, INIAHUPOBATh U IPOBOJAUTH XMMUYECKUE SKCIIEPUMEHTHI 110
pacno3HaBAHUIO PACTBOPOB INEIOYEH M KUCIOT C IOMOUIBIO

MHIMKATOPOB (J1akMyc, (peHopTanenH, METUIIOPaHX U APYTHE)

2.7

IIPOBOJUTH PACUETHI IO YPABHEHUIO XMMUYECKOM peakuu

I[To Teme: «llepuomuueckuit 3akoH u Ilepumomuueckas cuctema
xumuueckux aiementoB JI. WM. Menneneea. CTpoeHHE aTOMOB.

Xumuaeckast CBI3b. OKHMCINTEIHHO-BOCCTAHOBUTEIILHEIC PEaKIum»

3.1

PacCKpbIBAaTh CMBICJI OCHOBHBIX XHMHUYCCKUX MTOHSTHH: AApO aToMma,

JIEKTPOHHBIM CJIOM aToMma, aToOMHas oOpOWTandb, paguyc aToMma,




XUMHUYECKas CBS3b, MOJISIPHAsT W HEMOJISIpHAsl KOBAJEHTHAsl CBSI3b,
3JIEKTPOOTPULIATENILHOCTh, HWOHHAsl CBSI3b, MOH, KaTUOH, AaHUOH,

CTCIICHb OKHCIICHHUA

3.2

KHaCCH(pHHHpOBaTB XUMHNYCCKHUE 3JICM CHTBI

3.3

ONHCHIBATh M XapakTepu3oBaTth TabmuuHyro (opmy Ilepumonnueckoit
CHUCTEMbl XHMHUYECKMX JJIEMEHTOB: pa3InyaTh IOHATHS «TJaBHAs
noarpynna (Arpynma)» u «mnobouynas noarpynna (brpymma)y,

«MaJble» U «OONbIIneY I CpuoOabl

3.4

packpeiBaTh cMbicn Ilepmogmueckoro 3akoHa J[.M. Menneneesa:
JEMOHCTPUPOBATH TOHUMAHUE NIEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT HX mojokeHus B Ilepuonnueckoit

CUCTEMC

3.5

COOTHOCUTh  O0O3HA4YeHMs, KOTOpble HUMEITCI B  Tabuuue
«Ilepmognueckass ~ cuctema  XUMHYecKHX  anemeHToB  JI.U.
MenzeneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB
XHUMHYECKUX JJIEMEHTOB (COCTaB M 3apsx sApa, oOliee 4YHCIIo

AJIEKTPOHOB U PACIPEEICHUE UX 10 3JIEKTPOHHBIM CIIOSIM)

3.6

OIIpCACIIATD CTCIICHDb OKHUCJICHHUA QJICMCHTOB B 6I/IHapHBIX

COCOAMHCHUAX

3.7

OIIpCACIIATE BHUI XUMHUYECKOM CBSI3U (KOBaHeHTHaH u I/IOHHaH) B

HCOPraHN4YCCKUX COCAUHCHUAX

9 KVIACC

Kon
NpoOBEPSIEMOTO
pe3yiabTara

IIpoBepsiemMble MpeAMeTHbBIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOM
00pa3oBaTeIbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1

ITo Teme: «BelecTBO U XUMUYECKAST PEAKITHSI»

11

PAacKpbIBaTh CMBICT OCHOBHBIX XHMMHUYECKHX IIOHATHH: pacTBOp,
AIIEKTPOJIUTHI, HEAJEKTPOIUTHI, HIEKTPOJUTHYECKAsT AMCCOLMAIUS,
peakluu HOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOe paBHOBECHE,
obpaTruMble u HeoOpaTHMble peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIILHBIE peaxiuu, OKHCIIUTEb,
BOCCTAHOBUTENb, OKHUCICHHE U BOCCTAHOBJIEHHME, aJJIOTPOMMS,

aM(OTEepHOCTh,  XHMHMUECKass  CBsI3b  (KOBAJIGHTHAas,  HWOHHAsd,




MeTaJ’IJ’II/I‘ICCKaH), KpUCTAJUINYCCKAaA peméTKa, CIllIaBbl, CKOPOCTb

XUMUYECKON peaKkuu

1.2

HIIIOCTPUPOBATE B3aWMMOCBA3b OCHOBHBIX XHMMHUUYCCKHUX MOHATHHA H

NPUMCHATDH 3TH IMOHATHA IIPHU OIMMCAHKUHN BCIICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

COCTaBJISITh YPaBHEHUS SJIEKTPOJIUTUYECKOM TUCCOLUALMU KHUCIIOT,
1eJIo4ed M COJIEH, NOJIHBIE M COKpall€HHbIE YpPaBHEHUS pEaKIUi

WOHHOI0 OOMeEHa

1.4

pacKkpbIBaATh CYIMHOCTb OKHUCIIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

moCpPCaACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca dTHX peaKHI/Iﬁ

1.5

MPOBOAUTH PACUETHI MO YPABHEHUIO XMMHUYECKOH peaKkinu

Ilo Ttemam: «Hemeramibpl U uX coenuHeHUA» U «MeTauibl U UX

COCOAUMHCHU A

2.1

XapaKTepru30BaTh (OMHUCHIBATH) OOMIHME U CHENU(DUISCKIE XUMHIECKIE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPXKIAs OMHCAHHUE
MIpUMEpPaMH MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX

XUMUYECKUX PEaAKIAMN

2.2

COCTaBJIATh YpPaBHCHUA peaKuHﬁ, MOATBECPXKAAOIUX CYIICCTBOBAHUC

TEHETUUECKOM CBS3H MCXKAY BCHICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3UPOBATH CBOIICTBA BCIICCTB B 3aBUCMMOCTU OT UX CTPOCHUA,
BO3MOKHOCTH IPOTCKAHUA XUMHUYICCKUX HpeBpaIHCHI/Iﬁ B PAa3JIMIHBIX

YCIOBUAX

2.4

ClleIOBaTh MpaBUJIaM  TOJb30BAaHHUS XHMHUYECKOM MOCynod U
1abopaTopHbIM 000pYyJOBaHHEM, a TaK)Ke IMpaBHiIaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBMM C MHCTPYKLUMSMHU IO BBIIOJHEHHUIO
71a00PaTOPHBIX XMMUYECKUX ONBITOB IO IMOJYYEHUIO U COOMpPAHUIO

ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOTO Ta3a)

2.5

MPOBOJIUTh  PEAKIUHU, ITOATBEPKIAIONINEC KAYECTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPHU -,
Opomua, woamna, kKapOoHar, d¢ocdar, CHIMKAT, CyJabdar,
THJIPOKCHIMOHBI, KATHOHBI aMMOHWMSI, MOHBI H3YYCHHBIX METaJIOB,

MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHMYECKUX BELIECTB

[To Teme: «Xumus u oKpyxaromas cpeaa»

3.1

pacKpblBaTh  CMBICI OCHOBHBIX XUMHYeckux moHstui: [IJK

BCIHICCTBA,; KOPPO3UA MCTAJIJIOB




3.2

MPUMEHSATh OCHOBHBIC OIEPALMA MBICIUTEILHOW JACSITEIbHOCTH —
aHaJdW3 ¥ CHHTE3, CpaBHEHHE, O0000IIeHHe, CHCTEeMAaTH3aIHIO,
BBISIBJICHHE IPUYMHHO-CJICACTBEHHBIX CBSI3ed — JUIS  HU3YYCHHS
CBOMCTB BEIIECTB W XUMHUYECKUX PEAKIUH; €CTeCTBEHHOHAYYHBIC
METOJIBl TIO3HAHUS — HAOJIOJICHHE, H3MEpPEHHE, MOJICIIMPOBaHUE,

HKCIEPUMEHT (peabHbIM 1 MBICIIEHHBIH )




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

HepBOHa‘IaHBHBIe XUMHUYECCKUEC ITOHATU A

11

[Ipenmer xumuu. Poiib XMMUM B KHU3HU 4YEIOBEKAa. XUMHUA B CHUCTEME HayK.
Tena m BeniectBa. @U3MYECKHE CBOMCTBA BEUIECTB. ArperaTHoe COCTOSHUE

BCIICCTB

1.2

Iloustue o METOAaX IMO3HAaHUA B XUMUH. Yucteie BCIICCTBA U CMECCH. Croco0b1

paszesieHus cMecen

1.3

ATOMBI M MOJIEKYJIBL. XUMHYECKHE BJIeMEHTbl. CHMBOJBI XUMHYECKHX

aneMeHTOoB. [IpocTble u cioxHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUE€HUE

1.4

Xumuueckast popmyra. BaJeHTHOCT aTOMOB XMMHUYECKHX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocraBa  BemecTB.  OTHOCUTENbHAass  aTOMHas  Macca.
OTtHocuTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBas 1011 XUMHUYECKOTr0 JJIEMEHTa

B COCIMHCHHUH

1.5

KomnuectBo BemectBa. Mosib. MonsipHas Macca. B3auMoOCBSI3b KOJMYECTBA,
Macchl M YHCIa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérsl mo dopmynam

XUMHUYECKUX COCTUHEHUHU

1.6

du3nuecKkrue U XUMUYECKHE SIBIICHHS. XHUMHYECKas pe€akuusa nu eé IIPpHU3HAKH.
3aKkoH COXpaHCHUA MACChl BCUICCTB. XUMHUYECKHE YpaBHCHUA. KJ'IaCCI/I(i)I/IKaL[I/IH

XUMHUYECKUX PEaKIHil (COeANHEHUs, Pa3I0KEHNUs, 3aMelIeHHs], OOMEeHa)

1.7

XUMHUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON MOCYOH, C ITpaBHIIaMU
paboTel B jabopaTtopuu W mnpuéMamMu oOpalieHus ¢ JadopaTOPHBIM
0o0OpyZOBaHUEM, H3Y4YCHHE M ONHUcCaHue (U3MUECKHUX CBOWCTB 00pa3IoB
HEOPraHWYECKUX BEIIEeCTB, HaOmogeHue ¢u3nueckux (IMIaBJIE€HUE BOCKa,
TassHUE JIbJ]a, PACTUPAHUE caxapa B CTYIKE, KHTICHHE U KOHJICHCALIUs BOJIbI) H
XUMHUYECKUX  (TOpEeHHWEe  CBEYM, IMPOKAJMBAaHUE MEIHOH  IPOBOJIOKH,
B3aUMOJICHCTBME MeJla C KHUCIOTOW) SBJIEHUW, HAONIOJAEHHWE U OIHUCAHHE
MPU3HAKOB TMPOTEKaHUs XMMHUUYECKUX peakuui (pas3iokeHHe caxapa,
B3aUMOJICICTBHE CEPHOM KHUCIOTHI C XJOPHAOM Oapusi, paslioKeHUe
ruapokcuga meau(ll) mpu HarpeBaHuu, B3aMMOJACHCTBHE KeJie3a C PaCTBOPOM

comu menu(ll), nzyduenne crocoOoB paszaesieHust cMecei (C TOMOIIBI0 MarHuTa,




¢bunbTpoBaHME, BBHIAPUBAHUE, AUCTUIUIALMA, XpoMartorpadus), MpoBeIdeHUE
OYHMCTKH ITOBAPEHHOM COJM, HAOIIOICHNE U ONKMCaHUE Pe3yIbTaTOB MPOBEICHUS
OIbITa, WJUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MACChl, CO3JaHuE Mojeien

MOJIeKY1 (IIIapOCTEPIKHEBBIX)

Baxueimme npeacraBuTea HEOPraHMYECKUX BELIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopom — 3jeMEHT UM MpOCTOE
BemiecTBo. Haxoxxnenue kucimopoaa B NMpUpoae, (PU3NYECKUE U XUMHYECKUE
cBoiictBa (peakiuu ropenusi). Okcuasl. [lpumenenue kucinopona. CrocoObl
MONyYSHHS] KHCIIOpola B JIA0OpaTOPHH W TMPOMBIILIEHHOCTH. KpyroBopot

Kuciopoza B npupozae. O30H — amioTponHas MoAupUKalus KUcIopoaa

2.2

TemioBoi 3ppexT XMMUUECKON peaKkui, TEPMOXUMHUUYECKUE YPaBHEHHUS, IK30-
U DHI0TEpMUYECKHE peakuuu. TolIuBo: yrojib U MeTaH. 3arps3HeHHue BO31yXa,

yculieHHe MapHUKoBoro 3¢ dekra, pa3pylieHne 030HOBOTO CJIOS

2.3

Bonopon — anemeHT u mpocroe BemecTBo. HaxokeHne Bogopona B HPUPOIE,
¢u3MYecKre W XHMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI IMOTyYCHHS.

Kucmaors! u comn

24

MounsipHblil 00bEM ra3zoB. Pacuérel 10 XUMHUYECKUM YPaBHEHUSIM

2.5

dusnyeckue cBoiicTBa Boabl. Boga kak  pactBoputenb.  PacTBOpBI.
HaceliienHble 1 HEHACHIIIEHHBIE PACTBOPHI. PacTBOPHUMOCTh BEIIECTB B BOJIE.
MaccoBasgs o1 BemiectBa B pacTBope. XHMMHMYECKHE CBOMCTBA BOJBIL.
OcHoBanusi. Ponb pacTBOpoB B IpuUpoje U B KU3HHU yenoBeka. KpyroBopot
BOABI B TMpuUpoje. 3arps3HeHue NpUpoAHBIX BoA. OxpaHa U OUYHCTKA

MIPUPOJIHBIX BOJ

2.6

Knaccuduranus neopranuueckux coeaunenuit. Oxcuabl. Kiaccudukanms
OKCHJOB: cojeoOpa3ytomue (OCHOBHBIE, KHUCJIOTHbIE, aM{(pOTepHbIE) U
HecosieoOpasyromue. HomeHnkiatypa okcuaoB. dusnueckue U XUMHYECKHE

CBOICTBa OKCHUOB. HonyquHe OKCHI0B

2.7

OcHoBanus. Kiaccupukanus ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHoBaHuil. DU3nueckne U1 XMMUYECKUE CBOICTBA

ocHoBaHuil. [Tonydenue ocHoBaHUM

2.8

Kucnotel. Knaccudukauuss xucinor. Homenknarypa kuciaor. Ousmdeckue u
XUMUYECKUEe CBOMCTBa KuCHIOT. Psnm aktuBHOcTu MetauioB H.H. Bbekerona.

[Tonyyenue KUcIoT

2.9

Comu. Homenknatypa coneil. dusnyeckne U XUMHYECKHE CBOMCTBA COJICH.

ITonyuenue coneit




2.10

I'enernueckas CBS3b MCXKAY KilaCCaMH HCOPraHNYCCKUX COEIUHECHUMN

2.11

XVUMHUYECKMM  DKCIIEPUMEHT: Ka4eCTBEHHOE OIPENCICHHE  COAEpKaHUsA
KHUCIOpOoZa B BO3JyXe, IOJydyeHHe, coOupaHHUe, paclio3HaBaHUE U H3y4YEHUE
CBOICTB KHCIJIOpOJa, HAOMIOEHUE B3aUMO/CHCTBUS BEIECTB C KHCIOPOJIOM U
YCIJIOBUSI BO3HUKHOBEHMSI U IIPEKpALEHHs TOpeHus (1MoXkapa), 03HaKOMJIEHUE C
oOpa3naMd OKCHUJOB M ONUCAaHUE UX CBOMCTB, IOJy4YeHUE, COOMpaHueE,
pacrio3HaBaHHe U HM3Yy4€HHE CBOICTB BOJOpojaa (TOpeHue), B3auMOJeHCTBHE
Bogopona ¢ okcuaoM meau(ll) (Bo3MOXHO MCIOIB30BaHUE BUIEOMATEPUATIOB),
HaOmoieHe OO0pa3loB BEHIECTB KOJWYECTBOM 1 MoOJb, HCCIEI0BaHUE
O0COOEHHOCTEH pacTBOpPEHMsI BEIIECTB C pa3IMYHOM pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOW MAacCOBOM J0JIE€H pacTBOPEHHOIO
BEIIECTBA, B3aUMOJEHCTBHE BOABI C METAUIAMHU (HATpPHEM U KaJIbLIUEM)
(BO3MOXHO HCIIOJIb30BaHME BHJEOMATEPUAJIOB), OIPEEICHUE PACTBOPOB
KACJIOT W LIeJo4ed ¢ MOMOIBI0 HHAMKATOPOB, HCCIEAOBAaHUE 00pa3loB
HEOPraHMYeCKUX BEIIECTB Ppa3IMYHBIX KJIACCOB, HAOIIOJICHHE HW3MEHEHMS
OKpacKd MHAMKAaTOPOB B pPAacTBOpax KUCIOT U LIEJNOoYed, H3yYyeHue
B3aumozelictBus okcuna menu(ll) ¢ pactBopom cepHOM KHCIOTBI, KHCIOT C
MeTaJlJIaMH, peakuil HelTpaau3aliy, MoilydeHne HepacTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOIO MeTajula JpyruM U3 pPacTBOpa COJM, pEIIEHUE
OKCIEPUMEHTAIBHBIX 3aJa4 N0 TeMe «BaxHellme Kiacchl HEOPraHMYECKHX

COEIMHEHUN»

[Tepuoanueckuii 3axkoH U [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XUMHU4YECKas CBA3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

[lepBble MOMBITKH KIaCCH(PUKALMK XUMHUYECKHX »dJeMeHTOB. I[loHsiTHe o
rpynmnax CXOJHBIX 3JIEMEHTOB (I[EJIOYHBIE U IIEJIOYHO3EMEIbHbIE METaJUIbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3yloT ampoTepHbIC

OKCHUJbI U TUAPOKCHUBI

3.2

Ilepnonnuecknii 3akoH. [lepuoanyeckas cucrema XuMHIECKUX 3j1eMeHTOB [ 1.
Menpeneesa. KopoTkonepuoanas u JUTMHHOIIEpU O/IHAS dbopmbl
[Tepuonnyeckoit cucrembl xumuueckux 3yemeHntoB J[.M. Menjaeneena.
[lepuoapl u rpynnbl. @U3HYECKUNA CMBICH MOPAIKOBOIO HOMEpPA, HOMEPOB

MIEpUOJa U TPYMNIIbI ATIEMEHTA

3.3

Crpoenne aromoB. CoctaB aTOMHBIX sep. M3oronsl. DnekTponsl. CTpoeHue

NIEKTPOHHBIX 000J04YeK aToMOB NepBbIX 20 XMMHYECKHUX DIIEMEHTOB




[Tepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepuCTUKa XHMHUYECKOTO

3JIEMEHTA 110 ero noJioxkenuto B [lepuoanueckoit cucreme JI.1. MenpeneeBa

3.4

3aKOHOMEpPHOCTH M3MEHEHHS pajJdyca aTOMOB XHMHYECKUX JJIEMEHTOB,
METaJUIMYECKUX M HEMEeTa/NIMYEeCKUX CBOWCTB IO TpynnaM U Iepuoiam.
3navenue I[lepuonnueckoro 3akona u Ilepuonnueckoil cUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIA Pa3BUTHSA Hayku W npaktuku. J[.MI. MenneneeB — y4€HbIA U

rpaxxiaHuH

3.5

Xumuueckass cBsi3b. KoBaneHTHass (moisipHass W HEMOJSIPHAsl)  CBSI3b.

3JICKTpOOTpI/II_IaT€JIBHOCTB XUMHYECKUX 3JIEMEHTOB. MloHHAasI CBSA3b

3.6

Crenenp okuciaeHus. OKUCINTEILHOBOCCTAHOBUTEILHEIC peaKknuu. Hpoueccm

OKMCJIEHUS U BoccTaHOBJIEHHA. OKHCIIUTEIN U BOCCTAHOBUTEIN

3.7

XUMHUYECKUH HKCIEPUMEHT: H3ydyeHHe O00pa3loB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBHE TMAPOKCHJA LIMHKA C pPacTBOPAMM KHCIOT H
LIEeJIOYEH, MPOBEACHUE OINBITOB, MUIIOCTPUPYIOIIUX IPUMEPBl OKHCIHTEIBHO-

BOCCTAaHOBUTENBHBIX peakuil (rOpeHue, peaKkiuu pa3ioKeHUsl, COCAMHEHUS )

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BeHIeCTBO U XUMHUYCCKasd pCaKuus. HOBTOpeHI/Ie

11

ITepnonnueckuit 3akoH. llepronnueckas cucrema Xumudeckux 3neMmenTon J[.M.
MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOMCTB
XUMHWYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPHOJIOB, KaJUsl, KaJbIUs W HX
COCIMHEHU B COOTBETCTBHM C MOJIOKEHHUEM 3JeMeHTOB B llepuogmueckoi

CUCTCMC U CTPOCHUCM HUX AaTOMOB

1.2

CrpoeHue BemecTBa: BUABI XUMHUYECKOM CBA3M. THIBI KPHUCTAIIIMYECKUX
pemETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH
U BHJIa XUMHUYECKOl cBsi3u. Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYEeCKUX
BEIIECTB (MEXIYyHAPOIHAs U TPUBUAJIbHAsI). XMMHUYECKUE CBOMCTBA BEIIECTB,
OTHOCAIIMXCS K  Ppa3JMYHBIM  KJaccaM HEOPraHUYECKUX  COCAUHEHUH,

TCHCTHUYCCKAasA CBA3b HCOPraHNMYCCKNX BCIICCTB

1.3

Knaccuukanus XuMHYeCKUX peakuil Mo pa3IuyHbIM IpU3HaKaM (110 YUCITy U
COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIIOBOMY 3PQeKTy, Mo

W3MEHCHUIO CTEIEHEM OKHCICHHUS XUMHYCCKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




10 Y4aCTHUIO KaTaJII/I3aTOpa). 9K30- u OHAOTCPMHUYCCKUC pe€aKiuu,

TEPMOXUMUYECKUE ypaBHEHUS. [IOHATHE O CKOPOCTH XMMHYECKON pEeaKL U

14

[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusax. [lonstue o
TOMOT'€HHBIX U F€TepPOreHHBIX peaknusax. [IoHATHe 0 XUMHUYECKOM PaBHOBECHUH.
@axToppl, BIUAIOIME HA CKOPOCTh XMMHMUYECKONM pPEAKIUU M IOJIOKEHHE

XUMHUYCCKOI'O paBHOBECCHA

1.5

OKHCIUTENBPHO-BOCCTAHOBUTEIIbHBIE peakuuu, JIEKTPOHHBII OanaHc
OKMCIIUTEIbHO-BOCCTAHOBUTENbHOM  peakiuu.  CocTaBieHHE  ypaBHEHUH
OKHUCJIMUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUA C MCIOJIB30BAHUEM METOAA

QJICKTPOHHOI'O OanaHca

1.6

Teopust AMEKTPOIUTHUECKON OUCCOLMALUU. DJIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Kartnonsl, annoHbsl. MexaHU3M AMCCOLMALIMM BEIIECTB C Pa3IMYHBIMU BUAaMU
XuUMH4YecKoil cBsi3u. Ctenens nucconuanuu. CUIbHBIC U CIa0bIe AIIEKTPOJIUTHL
Peakuuu moHHoro oOMeHa. YclIOBUS NPOTEKaHUs peakIil HOHHOrO OOMeHa,
MOJIHBIE M COKpalll€HHbIE HMOHHBIC YpaBHeHHUs peakiuii. CBOMCTBAa KHUCIIOT,
OCHOBaHMH U colell B CBETE€ MPEACTABICHUNH 00 DIIEKTPOJIUTHUECKON

nuccouuanuu. KauecTBeHHbIe peakuuu Ha HOHBL. [[oHsTHE 0 TUapONIH3€e conen

1.7

XUMHYECKUU OKCIICPUMEHT: O3HAKOMJICHHE C MOJACIAMU KPHUCTATIINYCCKHUX
pEmIETOK HEOPraHWYECKUX BEIIECTB — METAJIJIOB M HeMeTawioB (rpaduta u
ajMasa), CIOKHBIX BEMISCTB (XJIOPHAA HATpHsi); MCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XUMHYECKOW pEaKIuu OT BO3IACHCTBHUS pPA3IUYHBIX (PAKTOPOB;
UCCIIEZIOBAHUE  DJIEKTPONPOBOAHOCTH  PACTBOPOB  BEIIECTB,  IpoIllecca
Jucconuanmmym KUCIOT, H_IGJIO‘-IGI\/'I H colen (BO3MO)KHO HUCITIOJIB30BAHUC
BUJICOMAaTEPUAIIOB); IPOBEACHUE ONBITOB, WLIIOCTPUPYIOIIUX PU3HAKH
NPOTEKaHUs peakluii HOHHOTO oOMeHa (00pa3oBaHME OcCallka, BbIIEJICHUE ra3a,
oOpa3oBaHKE BOJIbI); OINBITOB, MIUIOCTPUPYIOIIMX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTENbHBIX PEAKIUI (rOpeHue, peakluu pa3iokKeHHs, COCIUHEHNUs);
pacio3HaBaHWe HEOPraHUIECKUX BEIIESCTB C MOMOIIBI0 KAYSCTBEHHBIX PEaKIIHA

Ha WOHBI; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3ada4

Hemeramns! u ux COCAUHCHUA

2.1

OOmiast xapakTepucThka ranoreHoB. (OCOOCHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe cTerneHn okucieHus. CTpoeHune u PU3NIECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHUYECKHE CBOWCTBA Ha TIpPUMEpE XJopa
(B3auMozieiicTBHE € MeTaJUlaMM, HeMeTajllaMu, IejoyaMu). XJIOpOBOJOPOI.

ConsHas KHCJI0Ta, XUMHUYCCKHNEC CBOﬁCTBa, MOJYUYCHUC, IPUMCHCHUC. HeﬁCTBHe




XJIopa U XJIOpOBOJOpOAa HA OpraHM3M 4YCJIOBCKA. Baxneiinme XJIopuabl U UX

HaXO0XJICHUE B IPUPOJIC

2.2

O6mas xapaktepuctuka 3i1emMeHToB VIA-rpynmbel. OcoOeHHOCTH CTpPOEHHUS
aTOMOB, XapaKTepHble cTerneHn okucieHus. CTpoeHue u (pU3NUYecKue CBOICTBA
IPOCTBIX BEIIECTB — KUCIOpPOJAa M Cepbl. AJIJIOTPONHBIE MOIU(UKAIUU
KHACIOpOAa U cepbl. XMMHUYECKHE CBOWCTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
¢usnyeckue W Xxumuueckue cpoiicTBa. OKcuAbl cephl Kak MPeACTaBUTENN
KUCIOTHBIX OkcuIoB. CepHas KHCIOTa, (U3NYECKHe U XUMUYECKHE CBOMCTBA
(obmme kak MmpencTtaBUTENs Kjiacca KUCIOT M crneunduyeckue). XuMudeckue
peakiu, JeXallie B OCHOBE MPOMBILIUIEHHOI'O CIOC00a MOJIydyEeHUs CEpHOU
kucnotel. [Ipumenenue. Conu cepHOM KUCIOTHL, KaueCTBEHHAs peakuus Ha
cyabgaT-uoH. HaxoxaeHue cepbl U €€ COeqUHEHUI B Npupoae. XUMHUECKOE
3arps3HEHHE OKpY’Kalollel cpelbl COeIMHEHHSIMU cepbl (KHUCIOTHBIE IOXKIH,

3arpsisHEHHE BO3IyXa U BOJOEMOB), CIIOCOOBI €r0 PEIOTBPALLICHUS

2.3

OO6mas xapakrepucTuka 3eMeHTOB VA-rpynnbl. Oco0EHHOCTH CTpOEHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIIEHUs. A30T, pacCIpoCTpaHEHUE B IPUPOJIE,
¢busnyeckue U XuMHYeCcKue cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMUaK,
ero gu3nueckue M XUMHUYECKHE CBOWCTBA, MOJydyeHHe W npumeneHue. Comu
aMMOHHA, HX (QU3MYECKMe U XUMHUYECKHE CBOMCTBa, IPUMEHEHHUE.
KauecTBeHHast peakuysi Ha MOHbI aMMOHUA. A30THasl KUCIIOTa, €€ MOJIy4YeHHE,
(u3nUeckue W XMMHUUYECKHE CBOMCTBAa (OOmIMe Kak MPEACTAaBHTENs Kjacca
KUCIOT U creuuduyeckue). VMcnonb3oBaHue HUTPATOB M COJEH aMMOHHS B
Ka4eCTBE MUHEPAIBHBIX YAOOpeHHi. XUMHUECKOe 3arps3HEHHE OKpYKaromei
CpeAbl COEAMHEHUSIMU a30Ta (KUCJIOTHBIE TOXKH, 3arPsI3HEHUE BO3/yXa, [TOYBBI

Y BOJIOEMOB)

2.4

®ocdop, amnorponssie Moaupukanuu (ocdopa, puznyecKue U XUMUUYECKHE
cpoiictBa. Oxcua dochopa(V) u dochopHas kuciora, (U3HYECKUE U
XMUMHUYECKUE CBOWCTBa, moiyiydeHue. Vcnonp3oBanue ¢ochaToB B KayecTBE

MUHEpaJIbHBIX YA0O0peHUN

2.5

OO6mrast xapakrepuctuka 3jeMeHToB |VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE€ CTENEHH OKUCICHHS. YTIEpOoA, aJUIOTPOITHBIC
Momu(UKALIMK, PACHpPOCTpaHEHHE B MpHpPOAe, (PHU3UYECKHE W XUMUYECKHE
cBoiictBa. Ancopbuus. Kpyrosopot yriepona B mpupoae. OKcuasl yriepoja,
uX (U3NUYECKHE U XUMUYECKHE CBOWCTBA, NIEWCTBHE HA JKUBBIC OPTraHU3MBI,

IMOJIYUCHUC U ITPUMCHCHHC. OKOJIOTHYECKHE HpO6JI€MI)I, CBA3aHHBIE C OKCHUJ0OM




yriepoaa(lV); rumore3a r1i100anbHOrO MOTENJICHUS KIMMAaTa; MMapHUKOBBIM
addext. YrompHas KHCIOTa W €€ Ccolnu, UX (UINYECKHE U XUMHUYECKUE
CBOMCTBa, MOJy4YeHHUE W HpUMeHeHHe. KauecTBeHHas peakivs Ha KapOOHAT-
WoHbI. M cronb30Banne KapOOHATOB B OBITY, MEAWIIMHE, MTPOMBIILICHHOCTH U

CEJIbCKOM XO3S1CTBE

2.6

IlepBoHayanpHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHMSAX
yriepoja (MeTaH, 3TaH, 3THJIEH, AlETUJICH, 3TaHOJ, TIJHIEPUH, YKCyCHas
kucnota). Mx coctaB um xumumdeckoe crpoeHue. Ilonatue o Ouonormyecku
BaKHBIX BEIIECTBAX: JXUpaX, Oeikax, yrieBojax — M HUX pPOIU B JKU3HH
yenoBeka. MaTepuaabHOE €JUHCTBO OpPraHMYeCKMX M  HEOPraHWYecKHX

COEIMHEHUN

2.7

Kpemunii, ero ¢usnueckue ¥ XUMHYECKHE CBOWCTBA, TOJy4YeHHE U
npumenenne. CoeanHeHus: KpeMHus B mpupone. OOmme mnpeacraBieHust 00
okcune kpeMHus(1V) u kpemHueBoit kucnore. CUaMKaThl, UX UCHOJIb30BAaHUE B
OBITY, MEIMIIMHE, TPOMBIILICHHOCTH. BaxkHeHIIne CTPOUTEIIbHBIC MaTePHAIbL:
KepaMuKa, CTEKJIO, I[EMEHT, OCTOH, Xejae300eToH. I[IpobieMbl Oe301acHOro

HCII0JIb30BaHUs CTPOUTCIIbHBIX MAaTCPHAJIOB B HOBCGI[HGBHOI\/JI KHN3HU

2.8

XUMHYECKUH SKCIEPUMEHT: H3yuyeHHE O00pa3lloB HEOPraHMUYECKUX BEIECTB,
CBOMCTB COJISIHOM KHCJIOTBI; IIPOBEIECHUE KAYECTBEHHBIX PEAKLMN Ha XJIOPHU -
WOHBI W HAOIIOJeHHEe TMPU3HAKOB HX MPOTEKAHUS; OMBITHI, OTpaKaloIIne
¢u3nUecKne 1 XUMHUYECKHE CBOICTBA TaJIOTC€HOB U MX COSTUHEHHH (BO3ZMOXKHO
UCMOJIb30BAaHUE BHJIEOMATEPHAIOB); O3HAKOMIJIGHHE C OOpas3lamMu XJIOpHUIOB
(ramoreHuI0B); O3HAKOMJIEHHME C oOOpasmamMu cepbl W €€ COCTUHEHUSIMHU
(BO3MOKHO  HCIIOJIB30BAHME BHJAEOMATEpUANOB); HaOmIOJeHHe Ipolecca
o0yrauBaHuUs caxapa I0J ACHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHCIIOTHI;
U3y4YE€HUE XUMHUYECKMX CBOMCTB pa30aBIEHHON CEpHOM KHUCIOTHI, MPOBEACHUE
KayeCTBEHHON peakuuu Ha Cyiab(aT-MOH W HaOmoJeHue TMpu3Haka eé
MPOTEKaHUs; 03HAKOMJICHHE ¢ (U3NIECKUMHU CBOMCTBAMU a30Ta, ocdopa u ux
CoeMHEHW (BO3MOXKHO HCIOJB30BAaHUE BHUACOMATEpUAIOB), o0Opa3naMu
a30THBIX ¥ (POCPOPHBIX YAOOPEHUH; MOJlydeHne, COONpaHue, pacio3HaBaHUE 1
U3y4CHHE CBOMCTB aMMHaKa; IIPOBEICHHME KAaYECTBEHHBIX pEaKIMil Ha HOH
aMMoHHA UM (QochaT-uOH U H3yUYEHHE TPU3HAKOB UX MPOTEKAHUS,
B3aUMOJIECTBHE KOHIEHTPUPOBAHHOW a30THOM KHCIOTHI C MeNbI0 (BO3MOKHO
UCIOJb30BAaHUE BHUAEOMATEPUAJIOB); H3YYEHHME MOJENIENH KPUCTAIIIMYECKUX
pemérok anMasa, rpaduTa, QyiepeHa; O3HAKOMJIEHHE C MPOIECCOM

aZcOpOIIMU PAaCTBOPEHHBIX BELIECTB aKTUBHPOBAHHBIM YITIEM U YCTPOWCTBOM




NpOTHBOra3a; MOJy4eHHe, coOMpaHue, paclo3HABaHWE U HM3yuYE€HHE CBOKCTB
YIJIEKUCIIOTO Ta3a; MpOBEIEHHE KAadyeCTBEHHBIX peakuil Ha KapOoHAaT- |
CHUIIMKAT-UOHBl M HW3Yy4YEHHE MPHU3HAKOB HMX MPOTEKAHUS;, O3HAKOMIICHHE C
MPOAYKIMEH CHIMKATHOW MPOMBIIUIEHHOCTH; PElIeHUE SKCIIEPUMEHTAIbHBIX

3aaa4 110 TEME «BaxHelne HeMeTauIbl 1 HX COCIIUHCHU

MeTamnisl U ux COCAMHCHU A

3.1

OO0mas xapakTepuCcTHKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU UX
nonoxkenuss B I[lepuoandecko cucTeMe XUMUYECKHX 3yeMeHToB .M.
MenneneeBa u ctpoeHust atoMoB. CTpoeHHe MeTasuloB. MeTtajuimdeckas CBsI3b U
METAJJIMYECKasd KPUCTAUIMYECKAass PEIIETKA. ODJIEKTPOXUMHYECKHN  psilt

HaHpH)KeHI/Iﬁ MCTAJIJIOB

3.2

dusnyeckre U XMMHUYECKHE CBOMCTBAa MeTauioB. OOmme crnocoObl MOIydeHHs
MeTtasuioB. [IoHATHE 0 KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
xoppo3un. Crassl (CTajib, Yyr'yH, JOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE B

OBITY U TPOMBIIICHHOCTH

3.3

[llenounsie MeTasuibl: MoOJIoKeHUE B lleprojuueckoil cucTeMe XUMHUYECKUX
snemeHToB JI.M. MeHjeneeBa; CTpOCHUE UX AaTOMOB; HAaXOXJIEHUE B MPUPOJIE.
dusuyeckre U XMMHUYECKHEe CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCuIbl U
TUJPOKCUIbI HATpus W Kaimusa. [IpuMeHeHue WIEIOYHBIX METaNIOB M HX

COEIMHEHUN

3.4

[llenouHo3eMenbHbBIE  METAJUIBl MarHMil W KajbLMil: IOJOXKEHHE B
Ilepuoanueckon cucreMe XuMu4eckux 3ieMenToB [[.M. Menaeneesa; crpoenue
UX aTOMOB; HaxOJeHue B npupozge. Puznyeckue M XUMHYECKHE CBOMCTBA
Mariusi M Kanplus. Baxhelime coequHeHMs! Kajablus (OKCHJI, T'HMAPOKCHI,

coiu). XKEcTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS

3.5

AmromuHuii: nonoxxenue B Ilepmognueckoll cucreMe XMMHUYECKMX 3JIEMEHTOB
JI.1. MenneneeBa; cTpoeHHE aToMma; HAaXOXACHHE B npupone. dusndyeckue H
XMMHMYECKHE CBOWCTBA aMOMUHUS. AM(OTEpPHbIE CBOMCTBA OKCH/IA U THIPOKCHIA

AJITOMHUHU A

3.6

Keneso: nonoxenue B [lepuoanyueckoil cucreMe xuMudeckux sinemeHTon .M.
MeHzeneeBa; CTpOGHHE aTOMa; HAXOXKJeHHWe B mpupone. Puzmueckue u
XMMHYECKUe cBoicTBa jxene3a. Oxkcuabl, ruapokcuasl u comu xenesa(ll) u

xenesa(lll), ux coctas, cBOMCTBa U NOJTyueHHE

3.7

XUMUYECKUU OKCIICPUMCHT: O3HAKOMJICHUC C 06p33HaMI/I MCTAJIJIOB U CI1JIaBOB,

nux (bl/IBI/ILIeCKI/IMI/I CBOﬁCTBaMH; HU3y4YCHUC PE3YJIbTATOB KOPpPO3UU MCTAJIJIOB




(BO3MOXKHO K CITOJIb30BaHUE BHJICOMATEPHAIIOB), ocoOeHHoCTEH
B3aUMOJICHCTBUSL OKCHUJIAa KaJbllMsi M HAaTpus C BOJAOM  (BO3MOXKHO
WCII0JIb30BaHUE BUJICOMATEPHUANIOB); HMCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI;
mpolecca TOpeHUs JKelne3a B KuciIopoae (BO3MOXKHO HCIOJB30BaHUE
BHJICOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMi Ha MOHBI
(MarHust, Kamblus, amromuHus, uHka, kemesa(ll) u sxenmesa(lll), memu(ll);
HaOII0ICHHE U OMMCAaHUE MPOILECCOB OKPAIIUBAHMS IUIAMEHH MOHAMH HATpPHS,
Kamuss W Kadblusd  (BO3MOXKHO  HCIIOJb30BAHHE  BHUJACOMATEpPHUAJIOB);
uccieoBanne aM(OTEPHBIX CBOWCTB THUAPOKCHAA aTIOMUHUS U THIPOKCHIA
[MHKA; pEIIEHHE HKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BaxkHel e MeTabl 1

HnX COCOUHCHUA

XuMHs 1 OKpy’Karouas cpena

4.1

Hosble MaTepuansl 1 TexHosoruu. BenjectBa u Marepualibl B MOBCEAHEBHOMN
JKW3HU 4YenoBeKa. XUMHS U 310pOBbE. be3onacHoe HCIONIb30BAHUE BELIECTB U
XUMHUYECKUX peakiuii B ObiTy. [lepBas momomp mpyu XUMHUYECKHX OXOTax U

OTPAaBJICHUAX

4.2

OcHoBBI DKOJIOTMYECKOM  T'PaMOTHOCTH. XUMHYECKOE  3arps3HEHHE
okpysxatoeit cpeas! I[1IJIK. Poias xumun B perieHun 3K0JI0rH4ecKUX IpooieM.
[IpupoaHble MCTOYHHMKM YTIIEBONOPOJIOB (Yrojb, HPUPOAHBIA Ta3, He(Th),

MPOAYKTHI UX MepepabOTKH, UX POJIb B OBITY U TPOMBINIJICHHOCTH

4.3

XUMHUECKUH KCIIEPUMEHT: U3yUyeHUE 00pa3lloB MaTEpUAIOB (CTEKIIO, CIIABbI

METAJIJIOB, IOJUMEPHBIE MATEPUAJIBI)




ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

Kon
NMpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHUA K NPEeIMETHBIM pe3y/ibTaTam
0a30BOr0 YPOBHSI OCBOEHHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbI OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

O TO3HABAaEMOCTH SIBJICHMHM MpPHUPOIbI, MOHMMaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMHYECKOM HAayKH Kak 00JacTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeW KyJbTypbl MU INPaKTUYECKOU
JEATEIbHOCTY YEJIOBEKa B YCIIOBUSX COBPEMEHHOIO OOLIECTBA;

IMOHMMAaHHE MECTAa XUMUU CPCAU NPYTUX €CTCCTBCHHBIX HAYK

1.2

O HAay4YHBIX MCTOAAaX IMO3HAHUWA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPECTUIYCCKUX MECTOAAX HMCCICAOBAaHUA BCIICCTB U  HU3YUCHUSA
XUMHNYCCKHUX pCaKHHﬁ; YMCHHC HCIIOJIB30BATh MOJCIIN JJIA

OOBSICHEHHSI CTPOCHUSI aTOMOB U MOJIEKYJT

1.3

o cepax mpodeccrnoHaTbHONU NEATETLHOCTH, CBSI3aHHBIX C XUMHUEH H
COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHIKEHHUSIX
XAMHYECKON HAyKH, YTO TO3BOJIUT OOYYAIOUIMMCSI PAaccMaTpPUBATH
XHMHIO Kak chepy cBoeit Oymyrieid npodeccrnoHanbHOM NeITeIbHOCTH
W CceNaTh OCO3HAHHBIA BBIOOP XMMHUHU KaK MPOQUIBHOTO TPEIMETa

IpU IEpexo/ie Ha YPOBEHb CPEIHEro o01ero oopasoBaHus

Biagenue cucremMoll XUMUYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHYCCKUX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

BOKHEHUIINE XWMHYCCKHE TIIOHATHS: XUMHUYSCKHM DJIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CJOXKHOE BEIECTBO, OJHOPOAHAS U
HEOJTHOPOJIHAsE CMECh, OTHOCHTEIbHBIC aTOMHAasi M MOJICKYJIIpHAs
MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJISIPHBIN
00BEM, OKCHJI, KHCIIOTa, OCHOBAaHHWE, COJIb (CpemHss), XUMHUYECKas
peakuus, peakIuH COCTUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIIHNH
3aMelIeHUs, peakiuy oOMeHa, TerioBOM 3(QeKT peaxiuu, 3K30- U
SHJOTEPMUUYECKHE PEAKIIMH, PACTBOP, MAcCOBas JOJSI XUMHYECKOTO
AJIEMEHTa B COSAMHEHUH, MaccoBas JI0JIsl U MPOLIEHTHAsI KOHIICHTpaIus

BCIICCTBA B paCTBOPEC, AApO aTOMa, 3HCKTp0HHbII>i cIou aToMa, aTOMHas




opOutanb, paadyc aTroma, BaJEHTHOCTh, CTENEHb OKUCICHUS,
XHUMHYECKas CBSI3b, DIIEKTPOOTPUIIATEIBHOCTD, TIOJSIPHASL U HETIOJISIPHAS
KOBQJIGHTHAsl  CBsI3b, HMOHHAs  CBSI3b, METAJUIMYECKas  CBS3b,
KpUCTaZIMuecKass peuérka (aToMHasi, WOHHAs, MeTaJuIn4yecKas,
MOJIEKYJISIpHAs), MUOH, KaTUOH, aHMOH, AJIEKTPOJIUT U HEIJIEKTPOJIHUT,
JNEKTPONIMTHYECKAss  JUCCOLMAIIMS, peaKkIMh HOHHOro OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMM,  OKUCIUTENIb U
BOCCTAHOBUTENb, OKUCJIEHUE M  BOCCTAHOBJIEHUE, 3JIEKTPOJIM3,
XMMUYECKOe paBHOBECHE, OOpaTHMMble W HEOOpaTHMBIE peaKIuy,
CKOpPOCTh XHMMHYECKON peakuuu, katamuzaTtop, IIJAK, kopposus

MCTAJJIOB, CIIJIaBBbI

2.2

OCHOBOMOJIAralOlIMe 3aKOHbl XUMHH: 3aKOH COXPAaHEHUs Macchl,
nepuonnueckuii 3akoH J[.M. MenaeneeBa, 3aKOH TOCTOSIHCTBA

coCTaBa, 3aKOH ABOl"aI[pO

2.3

TEOPUH  XUMUU: aTOMHO-MOJIEKYJISIDHAsE ~ TEOpHs, TEOPHS

3IIEKTPOJIMTUUECKON T CCOLMAIIUT

Branenne ocHOBaMU XUMUYECKOW IPaMOTHOCTH, BKIHOYAOIIEH:

3.1

YMEHHE IPaBUIbHO UCIIOIb30BaTh U3YUEHHbBIE BEIIECTBA U MaTEPUAIIbI
(B TOM umcie MUHEpaJbHblE YyIOOpEHHs, MeTaulbl M CIUIaBbI,
OPOAYKTHl TMepepadOTKU MPUPOJHBIX HCTOYHHUKOB YIJIEBOJOPOIOB
(yrns, mpuponHoro rasa, HeTu) B OBITY, CEIBCKOM XO3HCTBE, Ha
IPOU3BOACTBE U IOHMMAHME 3HAYEHUs JKUPOB, OEJIKOB, YIJIEBOAOB
JUI OpraHu3Ma 4yelloBeKa; YMEHHE IIPOrHO3UPOBATh BJIMSHUE BEILECTB

H XUMHUYCCKUX IIPOLECCCOB HA OPraHMU3M 4YCJIOBCKA U OKPYKAIOIIYIO

IPUPOJHYIO Cpeny

3.2

YMCHHUEC HUHTCIPHUPOBATH XMUMHWYCCKUC 3HAHUA CO 3HAHUAMU APYTUX

y4eOHBIX TPEAMETOB

3.3

HaJIM4Yue OnbITa paboThl C Pa3IMYHBIMU MCTOYHUKAMU HH(pOpMAIUU
N0 XUMHUHM (HaydyHass M Hay4dHO-TIONYJIApHasl JIUTEparypa, CJIOBapH,

CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OIICHUBATHh HHq)OpMaIII/IIO 0 Bf€OICCTBAX, HX
MMpEBpAICHUAX u MPAKTUYCCKOM MMPUMEHCHUHU u YMEHUC

HCIIOJIH30BaTh €& AJIA pCHICHU S y‘{e6HO-H03HaBaTeHLHBIX 3aJga4

BHa)IeHI/Ie OCHOBAaMHU M OHSITHUNHOI'O arrmapara U CHUMBOJHMYCCKOI'O

A3bIKa XMMHWHU OJIA COCTAaBJICHUA (bOpMy.]'[ HCOPraHMYCCKUX BCHICCTB,




ypaBHeHI/Iﬁ XUMHYCCKHUX peaKHHﬁ; OCHOBaMHu XUMHYECKOU

HoMmeHKIaTypsl (IUPAC 1 TpuBHaIbHOM)

YMmeHue oOBSCHATH CBSA3b MOJIOKEHUs 3ieMmeHTa B Ilepuoaunueckoit

CUCTEMEC C YHCJIOBBIMH XAPAKTCPUCTHKAMU CTPOCHHA aTOMOB

5) XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsan sapa, oO0Ilee YHCIo
3JIEKTPOHOB), PACIPEAEICHUEM DJIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KAIUS U KaTbIUI
[IpeacraBnenne 0  NEPUOAUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHYECKUX JJIEMEHTOB (paJlyC aToMa, 3JIEKTPOOTPHUIATEIHHOCTS),
6 OPOCTBIX M CIOXHBIX BEIIECTB OT IMOJIOKEHUSI DSJIEMEHTOB B
[lepuonuueckoif cucreme (B MalbIX TEpUOAax U  TJAaBHBIX
HOATPYIINAax) U 3JIEKTPOHHOTO CTPOSHUS aToMa
7 YMeHnue kiaccu PUIMpoBaTh:
7.1 XUMHUYECKHUE IJIEMEHTBI
7.2 HEOpraHW4EeCKUE BEIECTBA
7.3 XUMUYECKUE PEaKIIUU
8 YMeHue onpenensTh:
8.1 BAJICHTHOCTh M CTEICHb OKUCIICHUS XMMHUYECKHX DSJIEMEHTOB, 3apsil
' HOHA
8.9 BUJ XMMHUYECKOM CBSI3M M TUI KPHCTAUIMYECKOW CTPYKTYpHI B
' COCIIMH CHUSIX
8.3 XapaKkTep Cpeibl B BOIHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCITUTENTb U BOCCTAHOBUTEIb
9 YMeHue xapakTepru3oBaTh GU3NUECKUE U XMMHUYECKHE CBOICTBA:
MPOCTBIX BEHIECTB (KHUCJIOPOJ, O30H, BOAOpPOA, Trpadur, ammas,
9.1 KpeMHuH, a30T, Gochop, cepa, XJOp, HATPHH, Kaluuid, MarHui,
KaJILIIUH, QJTFIOMUHUH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCIE HMX BOJHBIX PacTBOpPoB (BOjA,
aMMHaK, XJOPOBOAOPOA, CEPOBOAOPOA, OKCHIBI U THIPOKCHUIBI
9.9 metamioB |-lIA rpynmn, amomunus, menu (1), uunka, xeneza (Il u
' [11), okcunsr yrnepona (1l u 1V), kpemuus (1V), azota u dhocdopa (I11
u V), cepet (IV u VI), cepnucras, cepHas, a30THCTasi, a30THas,
dbocdopHas, yroiapHasi, KpeMHHEBAsI KUCIIOTAa U UX COJIH)
9.3 OPOTHO3UPOBATh M  XapaKTepU3oBaTh CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HUX COCTaBa M CTPOCHH:A, NPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOXHOCTb IMPOTCKAHHA XUMHUUYCCKUX

MIPEBPALLEHUN B Pa3JIMYHBIX YCIOBUAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIEC YPABHEHUS PEAKLIMi, B

10
TOM YHCIIE:
10.1 peakiii HoHHOro oOMeHa
10.2 OKHCJIMTEIIbHO-BOCCTAaH OBUTENIbHBIX PEAKIUi
103 WUTIOCTPUPYIOIIMX ~XHMHUYECKHE CBOMCTBA H3YYEHHBIX KJACCOB
' (rpynn) HeOpraHM4eCKHX BELIECTB
104 MOJATBEPKAAIOIINX T€HETUYECKYIO B3aUMOCBSA3b MEXY HUMH
11 YMeHue BBIYHCIATD (MIPOBOINUTH PACYEThI):
111 OTHOCHTETFHYI0O MOJIEKYJSIPHYI0O W MOJISIDHYIO MacChl BEIECTB,
' MacCOBYIO JOJI0 XUMHUYECKOTO 3JIeMEHTa B COCTUHEHHUH
11.2 MacCOBYIO JOJIIO BEILIECTBA B paCTBOpE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 0 YpaBHEHHSIM XHMHUYECKUX pEaKIHid M HAXOIUTh KOJIMYECTBO
' BEIIECTBA, 00BEM U MACCy peareHTOB MM MPOTYKTOB PEaKIIUu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4YHOTO  TMO3HaHUS  (HaOIroAeHHue,
11 U3MEpeHue, HIKCIIEPUMEHT, MOICIIMPOBAHNE) TPU U3YUECHUHU BEILIECTB U
' XUMHUYECKUX SBJICHHM; YyMeHue cdopMmynupoBaTh MpodiieMy U
MPEIJIOKUTD MYyTH €€ pelIeHus
192 Oe3onacHOM pabOTBl C XUMHUYECKUMHU BEIIECTBAMU, XHMHYECKOM
' HOCYZ10H U JJAOOPaTOPHBIM 000pYyI0BaHUEM
npaBuiaMu 0€30MacHOr0 0OpalIeHHsI ¢ BEIECTBAMH, UCI0JIb3YEMbIMH
B TIOBCETHEBHOM >KM3HU, MPABUJIAMH MTOBEICHUS B LESAX COCPEKECHUS
123 37I0pOBbSl M OKPYKAIOIIEW NPUPOIHOW Cpeabl; MOHMMAHUE Bpeaa
' (omacHOCTH) BO3IEHCTBUS HAa KUBBIE OPraHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIECHUS U MPEAOTBPAIICHUS HX BPEIHOTO
BO3/1€HCTBUS
13 Hannune mpakTHYecKWX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIIEYIOLMX XUMUUECKUX IKCIIEPUMEHTOB:
131 W3Y4YCHHE U OMUcaHue (GU3MUECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/I‘-ICCKI/IMI/I u XUMHUYCCKUMHU SABJICHUSAMU, OIIBITHI,




HIUTIOCTPUPYHOIUEC ITPU3HAKU ITPOTCKAHNUA XUMHUYCCKUX peaI(I_II/II\/'I

13.2

M3YYCHHUE CIIOCOOOB pa3/ieleHns cMeceil

13.3

IIOJIy4YEHUE KHUCIOPOJAa M M3YYEHUE €ro CBOWCTB; IIOJyYEHUE
BOJOpPOJa M M3y4YEHUE €ro CBOWCTB; IOJYYEHHUE YIVIEKHCIOrO ra3a u

HN3YUYCHHEC €TO0 CBOI\/'ICTB; MOJYUYCHUC aMMHaKa U U3YUYCHHUE €T 0 CBOICTB

134

MIPUTOTOBJIECHHE pACTBOPOB C ONPENEIEHHOM MaccoBOM J10JeH

paCTBOPéHHOFO BCUICCTBA

135

IIPUMEHEHUE MHINKAaTOPOB (;1akmyca, METUJIOpaHka u
denondranenHa) A OMpeAENCHUsS XapaKTepa Cpelsl B pacTBOpax

KHUCHOT U LIeI04Yen

13.6

WCCIICIOBAaHNE W OINKCAaHHE CBOMCTB HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJECUCTBUS KHUCIIOT C METasllaMH,
OKCHJIJaMM  METaJUIOB,  pPACTBOPUMBIMA U HEPACTBOPUMBIMU
OCHOBAHUSIMH, COJISIMM; IIOJIyYCHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOr0 MeTajula JpyrMM U3  pacTBOpa  COJIH;
uccienoBanue amMQpOTEPHBIX CBONCTB THUIPOKCHIOB AJTIOMUHUS H

[IHKA

13.7

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/la4 IO TEMaM: «OCHOBHEIE KJIaCCHI
HCOPraHN4CCKuX COG)II/IHCHHfI)); ((9H€KTPOJ'H/ITI/I'—I€CK35I
JAUCCOoUaILs, «BaxHelmue HeMeTamnbl M HX COCAUHCHUA,

«BakHeiinme MeTauIbl U UX COSAUHECHUSY

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  WJUIIOCTPUPYIOIIME  MpPU3HAKU
IPOTEKaHUS peakUUii MOHHOrO OOMEHA; KaueCTBEHHbIE PEaKLUU Ha
IPUCYTCTBYIOIME B BOAHBIX pacTBOpax MOHBL XJIOpPHI-, OpOMHI-,
uonua-, cyinbdar-, Qocdar-, KapOoHaT-,  CHUIMKAT-AHUOHBI,
TUAPOKCHUI-MOHBI, KATUOHBI aMMOHMSI, MarHus, KajibLus, aJllOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), muHKa

14

YmMmenue:

141

NpEeACTaBJIATEL PE3YJIbTAaThl OKCIICPUMCHTA B q)opMe BBIBOI OB,
J0Ka3aTcibCTB, Fpa(i)I/IKOB u Ta6J'IHII U BBIABJIATH OMIHMPHUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBAThb CBA3U MCKIY pCaIbHO Ha6J'HOI[aeMLIMI/I XUMHNYCCKUMU
ABJICHUAMHU U NIpoHeCCaMU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMHUPCE,

00BACHSTE IMIPUINHBI MHOFOO6paBI/I$I BCIICCTB




INEPEYEHD 9JIEMEHTOB COAEPXAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

HepBOHa‘IaHBHIﬂe XUMHUYECCKUEC ITOHATUA

11

Yuctelie BemecTBa U cMecu. CriocoObl pa3aeeHus cMeceit

1.2

ATOMBI W MOJICKYJIBI. Xumnuyeckre »diaeMeHTBl. CHMBOJIBI XUMHUYECKHUX

OJICMCHTOB. HpOCTBIC " CJIOXKHBIC BCIICCTBA.

1.3

Xumuueckas (I)OpMy.]'Ia. BaneHTHOCTH aTOMOB XMMHYECKHX 3JIeMeHTOB. CTEIeHb

OKHCJICHUA

1.4

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTtHocHuTeENbHAs aTOMHas Macca.
OTtHOCcHTEIbHAS MOJICKYJIApHasA Macca. MaccoBast 10 XMMHUYECKOT'0 dJIEMEHTa

B COCIMHCHHUH

1.5

KomuuectBo BemectBa. Moab. MomspHas macca. MonispHbIE 00bEM Ta30B.

BzaumocBs3p KOJIMYE€CTBA, MAaCChl U YU CJIa CTPYKTYPHBIX CAWHUIL BCIICCTBA

1.6

®uU3NUECKUE U XUMUUYECKHE SIBJICHUS. XUMHYECKasl peakius U €€ MPU3HAKH.

3aKOH COXPaHEHUs MacChl BEIECTB. XUMUYECKUE YPaBHEHUS

ITepuonuueckuii 3akoH u Ilepuonnyeckass cUCTeMa XUMHYECKUX BJIEMEHTOB

J .. MenneneeBa. CTpoeHre aToMOB

2.1

[Tepnonnueckuii 3akoH. [lepruonnyeckas cucremMa XUMHYECKUX 3nneMeHToB JI.1.
Menneneesa. Ilepuonsl u rpynnbel. @U3NYECKUI CMBICT MOPSIKOBOrO HOMEpA,

HOMEPOB [IEPUOJA U IPYIIIHI JJIEMEHTA

2.2

Crtpoenne atomoB. CocrtaB atomMHbIX siaep. M3orombl. Dnexktponsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

ITepnonmueckon cucremsl .M. MenneneeBa

2.3

3aKOHOMEpPHOCTH B M3MEHEHUHM CBOMCTB XUMHYECKHX AJIEMEHTOB MEPBBIX TPEX
MEepUOJOB, Kallus, KaJblUs (paamyca aToOMOB, OJJEKTPOOTPHUIIATEIBHOCTH,
METaJUIMYECKMX W HEMETAJUIMYEeCKHX CBOWCTB) M WX COCIMHCHHH B
COOTBETCTBHM C TIOJIOKEHHEM »dJeMeHTOB B Ilepuogumueckoil cucreme u

CTPOCHHUEM X aTOMOB

Crpoenue BeniecTa

3.1

Xumuueckast cBs3b. KoBasieHTHass (MOJSIpHAsT ¥ HEMOJISIpHAsi)  CBS3b.
DJIEKTPOOTPUIIATEIBHOCTh ~ XUMHUUYECKUX  3JIeMEHTOB.  VoHHas  CBs3b.

MeTtamnmnueckas CBSI3b




3.2

Tunel KpUCTAIMYECKUX PEmETOK (aTOMHAs, MOHHAsA, MeETaUIMyecKas),
3aBUCMMOCTh CBOWCTB BEIECTBA OT TUMNA KPUCTAIMYECKOW PEUIETKU U BHUJA

XUMHYECKOU CBS3U

BaxHeiiiue npeacTaBUTENM HEOPraHMYECKUX BenecTB. Hemerannsl u ux

COCOUHCHUA. Merannsl U ux COCANHCHUA

4.1

Knaccudukanus m HOMEHKIATypa HEOPTaHWYECKHUX COCTUHEHUN: OKCHIIOB
(coneoOpa3yrorrue: OCHOBHBIE, KHCIIOTHBIE, amdoTepHBbIC) u
HEecoJieo0pas3yrolre; OCHOBaHUU (WIETOYM W HEPacTBOPUMBIE OCHOBAaHMUS);
KUCIOT (KHUCIIOpOAcOoAepKale U OECKUCIOPOAHBIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBIE); COJel (CpeqHUX U KUCTIBIX)

4.2

duznueckne W XUMHUYECKHE CBOMCTBA MNPOCThIX  BCIHICCTB-HCMCTAJUIOB:

BOZIOPO/Ia, XJIOpa, KUCIOpoAa, Cepbl, a30Ta, (ocdopa, yriepoaa, KpeMHHUs

4.3

duznueckne M XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTUA,
HaTpud, KajausAa, Marovud U KaJbluA, aJJIOMUHHUA, KEJIC3a. BHGKTpOXI/IMI/I‘-IGCKI/Iﬁ

pAl HAIPSKEHUM METAILIIOB

4.4

®uU3NYEeCKUe U XMMHUYECKHME CBOMCTBA BOJOPOJHBIX COCAUHEHUN HEMETAJUIOB:

XJIOPOBOAOPO/IA, CEPOBOIOPO/IA, AMMHAKA

4.5

dusnveckre ¥ XMMHYECKHE CBOicTBa OKkcuaoB Hemetamio: cepol (1V, VI),
asora(ll, 1V, V), dochopa(lll, V), yrnepoxa(ll, 1V), kpemuus(1V). Ilonyuenune

OKCHA0B HEMCTAJJIOB

4.6

Xumudeckue cBoiictBa okcuaoB: metamwioB |A—IIIA rpynm, mmuka, memu(ll) u

xenesa(ll, 111). TTonydenne OKCHI0B METAILIOB

4.7

XuMu4eckue CBOICTBA OCHOBAHMNM M aM(OTEPHBIX T'MIPOKCUIOB (Ha ImpUMEpe
TMJIPOKCUJIOB  aJIIOMHHMS, Kene3a, uuHKa). [lomyuyeHue OcCHOBaHMH U

aM(OTEpHBIX THAPOKCHIOB

4.8

OO0ume XMMHUYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOAOPOJHOM, CEPOBOAOPOIHOM,
CEepHUCTOM, CEepHOM, a30THOHU, (ocdopHOW, KpeMHUEBOH, yronbHOU. OcoObIe
XUMHUYECKHUE CBOWCTBA KOHIIGHTPUPOBAHHOM CEPHOM M a30THOM KHUCIIOT.

[Tonmyuenue kucnot

4.9

OO0mme XuMuYeckue CBOMCTBa cpeaHux coseil. [lonyuenue coneit

4.10

[Tonyuenue, cobupaHue, pacrmo3HaBaHWE BOJOPOAA, KHCIOPOaa, aMMHUAKa,

YIIEKUCIIOro Ta3a B 1JabopaTopuu

411

[Tonyuyenue amMmmuaka, CEpHOM M a30THOM KHUCIOT B NMpoMbIluieHHOCTH. O61mue

CII0COOBI IMOJIY4CHUA METAJIJIOB




412

I'enernueckas cBI3b MCXKAY KiIaCCaMM HCOPraHUYCCKUX COeqVHEeHUMN

XUMUYECKHE PEaKINU

5.1

Knaccudukaius XuMUIECKUX PEAKIUI 1O pa3IMYHBIM MPU3HAKAM: TI0 YHUCIY U
COCTaBy YYacTBYIOIIMX B pEaKIMH BELIECTB, MO TemIoBoMYy 3(hdexTy, Mo

M3MEHCHHIO CTEIICHEH OKHCIICHUS XUMHYCCKHX JJIEMECHTOB

5.2

TemmoBoii 3¢ (HeKT XUMUIECKON PEeaKIHH, TEPMOXUMUYIECKIE YPaBHEHUS. DK30-

U OHAOTCPMUUCCKUC PCAKIINH. TepMOXI/IMI/IquKI/Ie YpPaBHCHUA

5.3

OKHCAUTETPHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENN U BOCCTAaHOBHUTEIU.
ITpomieccsl ~ OKMCIEHHMS WM BOCCTAHOBJIEHUS.  OJEKTPOHHBIH  OajaHc

OKHUCJIMTEIIbHOBOCCTAHOBUTEILH OM PpCaKknu

5.4

Teopus >mekTponuTUYEeCKor auccounanuu. KaTnoHsl, aHUOHBI. DJIEKTPOIUTHI U

HEOJICKTPOJIUTEL. CunnHbIE U caa0ble QJICKTPOJIUTHI. CreneHn Jucconuanmu

5.5

Peakunmn moHHOrO OOMeEHa. YCIIOBHUS NMPOTEKAHHS PEAKIU MOHHOrO OOMEHa,

IIOJIHBIE M COKPAIEHHBIE HOHHBIEC YPAaBHEHUS PEAKIINI

XUMHsI B OKpy>Karolas cpena

6.1

BemectBa u matepuanbl B TOBCEIHEBHOM >XU3HM uYesoBeka. be3omacHoe
UCTONH30BAHUE BEIIECTB M XUMHUYECKUX pEaKIuil B nabopatopuu U OBITY.

HepBaﬂ IIOMOUIb IMPHU XUMHUYCCKUX OXKOrax U OTPaBJICHUAX

6.2

XuMHUYEeCKOoe 3arps3HeHHE OKpYXKaromied cpeabl (KUCIOTHBIE IO,
3arps3HEHHE TOYBBI, BO3/yXa U BOJOEMOB), CIIOCOOBI €ro IMPEIOTBpAIICHUS
[MpenenbHas gomyctumas kouueHntpamus BemectB (I1JIK). Poms xumum B
pPEIICHUHM DKOJIOTHYECKHX MpoOsieM. YcuiieHne mMapHUKOBOro 3¢dekra,

paspymeHu e 030HOBOI'0O CJI0s

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriepoaa, KpEeMHUS U UX COCAUHEHUH B
ObITY, MeOUIIMHE, HPOMBIIUIEHHOCTH M CeIbCKOM Xo3siictBe. IIpumenenue
METAJIJIOB U CIUIAaBOB (CTallb, 4YYI'YH, IIOpaTIOMUHHI, OpoH3a) B OBITY U
IIPOMBILIEHHOCTH UX coelnHeHui. [IoHATHE 0 KOPpO3UU METAJUIOB, OCHOBHBIE

CrocoOBI 3aIUThI UX OT KOPPO3HHU

6.4

[TpuponHbple HCTOUYHUKH YIJIEBOJOPOIOB (Yrojib, HPUPOIHBIM ra3, HEPTH),

MPOAYKTHI UX TIepepaboTKu (OCH3MH), KX POJIb B OBITY U IPOMBIIIIIICHHOCTH

6.5

ITepBoHauabHBIC TMOHATHS 00 OPraHMYECKMX BEIIECTBAX KaK O COCAMHCHHUAX
yraepona (MeTaH, 9TaH, STUJICH, alleTUJICH, YTaHOJI, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[TonsiTMe 0 OMOJOrMUYECKN Ba)KHBIX BEIIECTBAX: KHUpaX, OeiKax, yrieBoaax — U UxX

POJIK B )KNU3HU YCIIOBCKA




Pacuérnr:

7.1 1o (opMyinaM XUMHUECKUX COCAUHEHUM
7.2 Macchl (MaccoBOI) 107K PaCTBOPEHHOIO BEIIECTBA B paCTBOPE
7.3 10 XUMHUYECKUM ypaBHEHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

» Xumus: 8- kiacc: 6a30BbIN YPOBEHB: YUCOHUK; 5-€¢ U3aHNUE,
nepepaborannoe, 8 knacc/ I'abpuensa O.C., Octpoymo N.I'., Cnaakos C.A.
AxnnonepHoe obmiectBo «M3narensctBo «lIpocBenienue»

» Xumus: 9- kinacc: 6a30BbIN YPOBEHB: YUCOHUK; 5S-€ U3aHUE,
nepepaborannoe, 9 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxnnonepHoe obriectBo «M3aarenscTBo «IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI 111 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HMHTEPHET
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