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INOACHUTEJIBHAA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O O0OIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueli nmporpaMmbl BOCIIUTAaHUS U ¢ YYETOM KOHLENIMH IPENoJaBaHusl y4eOHOro MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0Ied cTparteruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEyCMATPUBAET paclpeesieHue ero mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
Y KaueCTBEHHbBIC XapaKTEPUCTUKU COACPKAHUS, PEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTD U3yYEHHS
XUMHUH € YY4ETOM MEXIPEIMETHBIX U BHYTPHU MPEAMETHBIX CBS3€H, JIOTUKH y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTEN 00YUYaIOIINXCs, OMPEAeIIIeT BO3SMOXKHOCTH MPEAMETA IS pean3auu
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl HAa YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a Takxke TpeOOBaHMI K pe3yiapTaTaM OOyuUeHHUs XUMHH Ha
YpOBHE IIeNieil U3y4eHHUs MpelIMeTa U OCHOBHBIX BUIOB YueOHO-II03HABATEIHHON JESITEIbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 711 (POpMHPOBAHUS MUPOBO33pEHUS 00yUaIOIIEerocs, €ro
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus TI00albHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIIEBON U IKOIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

- CIOCOOCTBYET peald3allid BO3MOXHOCTEH il caMopa3BUTUS U (HOpMHpOBaAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

- BHOCHT BKJIaJl B JOPMUPOBAHNE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEN 00yUaroumxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodeccuoHaIbHOMN e TeTbHOCTH;

- 3HAKOMHT CO CIEeUU(UKONH HAYYHOIO MBIIUIEHUS, 3aKJaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a Ha €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarloM B POPMUPOBAHUU
€CTECTBEHHO - HAyYHOI IrPaMOTHOCTH 00y4aroIuXCs;

- cnocoOCTByeT (OPMHPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKYy, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHuE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECHEeUMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJSETCS MeJarorniecky alaniTHPOBAHHBIM OTpaskeHHEeM 0a30BOi
HayKH XMMUU Ha ONPEeNIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIMUMHUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUH OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOrpaMMbl IO XUMHUH c(hopMHpOBaHA HAa OCHOBE CHUCTEMHOIO
nonxona kK e€ mzydenuro. CopepiaHue CKJIQAbIBAETCS M3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHM30BaHbI 10 NPUHLHUILY IOCIENOBATEIBHOTO Pa3BUTHS 3HAHUM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO - MOJIEKYJIIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— MPE/CTaBIEHUHN 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJJHOTO YPOBHS K APYTrOMY, BBIITOJTHSS
(GyHKLIUU 0OBSICHEHUS U IPOrHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH IPAKTUYECKOTIO
IIPUMEHEHHUS U TIOJYyYCHUS U3y4aeMbIX BEILECTB.

OcBoenue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIECHUS K HAYYHOMY 3HAHUIO U METOJIaM II03HaHUs B Hayke. M3ydyeHne xumuu
IPOMCXOIUT C IPUBJICUCHUEM 3HAHUH U3 paHee U3yUYEeHHBIX y4eOHBIX IpeaAMeToB: «OKpyKaromui
Mup», «bronorus. 5—7 knaccel» u «Du3uka. 7 KiIacey.

[Tpu u3yyeHUH XUMUHU TPOUCXOANUT (POPMUPOBAHUE 3HAHUN OCHOB XMMUYECKON HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHUYECKUX 3HAHUH — BaXHEWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOIIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKLuil, B
(GopMHpPOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
IIO3HABATEJILHOM U yueOHO-UCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[lpy W3ydyeHWM XMMHU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYAIbHO Pa3BUTOMN JMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIBHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4yHbIM  METOJaM  IIO3HAHUf,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JUUIs pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciIe YMEHHUHM OOBACHATh U OLIEHUBATh SIBJICHUS OKPY’KAIOIIET0 MUPA, UCIIOJIb3YsI 3HAHUS U OTIBIT,
MOJIyUYE€HHBIE MPU M3YyYEHUU XHUMHUHU, IPUMEHATh UX MPHU PEUIeHUH MpoOJieM B MOBCEAHEBHOMN
KU3HU U TPYJOBOU JESITENbHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LENAX COXPAHEHHS CBOETO 3J0POBBS M OKPYXKAIOIICH MPUPOIHON
Cpenpl;



— pa3BHUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
HA OCHOBE YCBOGHUS OOIIEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npoUiIs ¥ HANPABICHHOCTH JaTbHEHIIEro 00yueHusI.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BeulecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
No3HaHUs B XuMHUH. YucTtele BeniectBa U cMecH. CriocoObl pa3fieNieHust CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE HJIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
ITpocTeie U Cll0KHBIE BEleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BewlecTB. OTHocuTenbHass aroMHas Macca. OTHOCUTENbHas MOJIEKYJSIpHAs Macca.
MaccoBas 10i1s1 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KonuuecTso Bemectsa. Moib. MoisipHas Macca. B3anMocCBs3b KOJIMYECTBA, MACCHI U YHCIIa
CTPYKTYPHBIX eIMHUII BelecTBa. Pacyérel mo popMynamMm XUMHUECKUX COCAMHEHUI.

O®uznyeckue M XMMHYECKHUE SIBJICHHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIECTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanus XMuMHUYECKUX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYIOH, MpaBWiIaMi pabOTHl B JaOOpaTOpPHH U HpUEMaMu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, M3YYE€HUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJa C KUCIOTOW) SIBICHUI, HAOII0ICHUE U
OINKCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKUX peakIuil (pas3iokeHue caxapa, B3auMoJieicTBue
CepHOW KHUCIIOTHI C XJIOpHJIOM Oapus, pasznoxkeHue ruapokcuaa menu (ll) mpu HarpeBanum,
B3aUMOJICHCTBUE Kese3a ¢ pactBopoM conu Meau (1), mzydenue crocoOoOB pa3ieneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUSI, Xpomarorpadus,
IIPOBEJICHNE OYUCTKM MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHME PEe3yJIbTaTOB IPOBEICHUS
ONbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJEJIEH MOJIEKYT
(I1apocTepKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucmopong — 31eMEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pusnueckue U XUMHUYECKHEe CBOMCTBA (peakiMi TOPEeHus).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aljioTpornHas MOAM(pUKALUs
KHCIJIOPOJIA.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHME YPaBHEHHUS, 3K30- U
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — anemeHT u npocroe BeniecTBo. Haxoxnenue Boioposaa B mpupoje, husnueckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI MosrydeHust. KucioTsl u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTBope. XUMHYeCKue cBoWcTBa BOoAbl. OcHOBaHUA. Poib pacTBOpOB B IpPUPOJE U B KU3HU



yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsA3HeHUE MPUPOAHBIX BOJA. OXpaHa U OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroriue (OCHOBHbBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoeoOpa3ytonme. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiiarypa ocHoBanuil. @u3n4eCcKHE M XHUMHYECKHE CBOWCTBA OCHOBaHUHU. [lomyueHue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coneil. @uznueckue U XuMuU4eckue cBoictBa coieil. Ilomydenue
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOAa, HAOMIOJACHHE B3aUMOJICHCTBHUSI BEIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIIOeHIE 00pa3IIOB BEIIECTB KOJIHMUYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIUYHOW pPaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METAJUIaMU (HAaTpUeM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3auMoiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOI KHCIOThI, KUCIOT C METAJUIAMHU, PEAKITUN
HEUTpAIU3allUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAaHHI, BBITECHEHUE OJTHOTO METaJIa APYTrUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoaunyeckasi cucrema xummu4deckux jiementos /[, HU.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKY KIacCUPHUKAIIUN XUMUYECKUX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHBIX
AJIEMEHTOB (II[EJIOYHBIC U MIETIOYHO3EMETHHBIE METAJUIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3yroT aMPOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumudeckux snemeHToB Jl. M. MenneneeBa. Ilepuoasl u rpymnmbl. Du3ndeckuid CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
obosouek aromoB TmepBeiXx 20 xuMuyeckux nsnemeHToB Ilepmommyeckoit cuctemsr JI. U.
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MojoxeHuto B llepuoanyeckoi
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ilepunoanueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMHUYECKHX 3JIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHUCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpPaMH KHUCIOT W ILIEJIOYEH, ITPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX IMPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakiuy Pa3ioKeHHs], COSTUHEHU).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepes3 UCTOIb30BaHUE KaK OOIINX €CTECTBEHHO - HAYYHBIX TIOHATUMN, TaK U TIOHSATUH, SBISIOLUINXCS
CHUCTEMHBIMU I OTACJBbHBIX IIPEIMETOB €CTECTBEHHO - HAYYHOI'O [IUKJIA.

OO0111e eCTECTBEHHO--HAYYHbIC TOHATHUS: HAYUHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHATH3,
CUHTE3, KIacCHU(pUKalus, MNEePUOIUYHOCTb, HAOIIOACHHE, SKCIEPUMEHT, MOJEIUPOBaHHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®dusnka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
paauoOaKTUBHOCTb, MOJIEKYJa, AJICKTPUYECKUU 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUEe BEITUYMHBI, €AMHUIIBI U3MEPEHUS, KOCMOC, ILIAHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoauueckass cucrema XuMH4Yeckux d3yeMeHtoB /JI. M.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MMEPUOJAOB, KalMs, KalbLMUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIeMEHTOB B [lepronyeckoit cucteMe u CTpOEHUEM MX aTOMOB.

Ctpoenue BelecTBa: BHABI XUMHUYECKON CBs3M. THMBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCHMOCTBH CBOMCTB BEILIECTBA OT THUIA KPUCTAUNIMYECKON PEIIETKU U BUJA XUMHUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBa
BEII[ECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanuys XuMHUYECKHX peakuil o pa3NUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (DEKTy, 0 N3MEHEHUIO CTENEHEH OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTHUIO KaTaiu3aTopa). OK30- |
SHIOTEPMUUYECKHE PEAKIINHN, TEPMOXUMUICCKHE YPaBHEHHUSI.

[TonsiTe O CKOpOCTH XUMHUYecKkoi peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TETepOreHHbIX peakuusx. [lonsTtue o
karanuze. [lonaTue o xumMuueckoM paBHOBecHU. DaKTOPHI, BIUSIONINE Ha CKOPOCTh XUMUYECKON
PEaKIMH U TTOJI0KEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, DSJIEKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAaHOBUTEIbHOUN peakiuu. CocTaBlieHUE YpaBHEHUN OKUCIUTENBHO - BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust PAEKTPOIUTUYECKON AUCCOIUALNU. DIEKTPOIUTHI U HEAIEKTPOJIUThL. KaTHoHBI,
aHUOHBI. MexaHW3M JUCCOLMAIIMY BEILECTB C Pa3IMYHbIMU BUJIAMU XUMUYECKOH CBs3U. CTENEHb
nucconranui. CUIbHBIE U CITa0ble 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcCloBHsI IPOTEKAHUS pEaKIMil MOHHOIO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeACTaBICHUNA 00 SJICKTPOTUTHUYECKOW aucconuanvu. KadecTBeHHBIE pEeakIMHW Ha HOHBI.
[TonsTHE O THUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOM peakUuu OT BO3JCHCTBUS pa3iIMYHBIX
(akTOpOB, UCCIIEI0BAaHUE IEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IpOLEcca AUCCOLMALUN
KUCIIOT, IIeJI04el 1 cojiel (BO3MOKHO HCIIOIb30BAHNE BUJIEO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs PEaKIUid HOHHOrO oOMeHa (oOpa3oBaHHE OcCalKa,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOINBIO KAueCTBEHHBIX pEakUWil Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrtpoeHue M (U3MYECKUE CBOWCTBA IPOCTBHIX BELIECTB — TaJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha MpHUMeEpe XJopa (B3aMMOJCICTBHE C METaUIaMM, HEMETaJUIaMH,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPOJAa Ha OPraHU3M 4elloBeKa. BaykHenmme Xi1opuabl
U MX HaXO0XJIECHUE B IPUPOJIE.

OO6mass xapakrepuctuka 35eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKHE CBOWCTBA
ceprl. CepoBOJIOpPOA, CTpoeHHUe, (u3nYeckue M XMMU4eckue cBoicTBa. OKCHABI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(ob1miKe Kak MmpeacTaBuTeNs Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHE peaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOTO CII0c00a MOJTY4YeHUs CEpHOM KUCIOTHI. [I[puMeHeHne cepHOi KUCIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepbl u eé
COCIMHEHUHN B IpHUpoAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COCUHEHUSIMU CEPBI
(KUCIIOTHBIE AOXKIH, 3arPSI3HEHNE BO3/lyXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPAIlECHHUS.

OOmass xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCTpaHeHHWe B Mpupoie, (HU3UUEcCKue Hu
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHHUS, UX (PU3NUYECKHE U XMMHUYECKHUE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TpeACTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIed aMMOHMS B KayeCTBE MHUHEPAJIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COeTMHEHUSIMHU a30Ta (KUCITOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docthopa, dpusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,



bu3MYecKne W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmomwp3oBanue QocdaToB B KadecTBe
MHUHEpaAJIbHBIX YI00pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENIEHU OKUCIEHMs. YTIEepoJ], aFIOTPOIHbIE MOAN(UKALIMK, PACIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux (GU3N4YecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJYyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KiIMMaTta, NapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJdydeHHe M npumeHeHue. KauectBeHHas
peakuus Ha KapOoHAT-MOHBIL. Mcnonab30BaHne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH
U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHUAX YyIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHast KucioTa). [IpupoiHble HCTOUHUKI
YIJI€BOAOPOAOB (Yrojib, MPUPOAHBINA ra3, HEPTH), IPOAYKTH UX NepepadoTku (OCH3HH), UX POJIb
B OBITY ¥ TPOMBIIIICHHOCTH. [OHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUPax, OEIKax,
yIJIEBOAAX — WU HUX pOJM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX M
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKUE CBOICTBa, IIOJyYEHHE U IPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (1V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHalbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOH, xXene300eToH. IIpobnemsl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuit IKcnepumenm:

u3ydeHue o0pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJECHHUE NMPU3HAKOB MX NPOTEKAHUS, OIBITHI,
oTpakaromme (U3NIeCKue U XUMUYECKHE CBOMCTBA T'aJIOTCHOB M MX COCAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUEOMaTepHUajoB), HaOdIoleHHe Tpolecca OOYIJIMBaHUS — caxapa IOx  JeicTBHEM
KOHILEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBiIEHHON CEpHOM
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIOJIeHuEe IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU CBOMCTBAMM a30Ta, (ocdopa M uUX coeTuHEHHH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
NoJlyueHUe, coOMpaHue, pacro3HaBaHHWE W U3YYEHHUE CBOWMCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS 1 (hocdaT-uOH 1 U3ydeHHUE MPU3HAKOB UX MPOTEKAHHUS,
B3aMMO/IEIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MeJIbI0 (BO3MOXHO HCIOJIb30BAHUE
BUJEOMATEPHUAJIOB), H3Y4YEHHE MOJAETeH KpUCTAJUIMYECKUX pemETOoK anmasza, rpadura,
¢byniepeHa, 03HaKOMIIEHHE C TPOIIECCOM aJICOPOIIMN PAaCTBOPEHHBIX BEUIECTB AKTHBHUPOBAHHBIM
yII€M U yCTPOMCTBOM MTPOTHBOrasa, Mojay4yeHue, coorpanue, paclio3HaBaHue U U3Y4eHHE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX peakUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3yuyeHHe MPU3HAKOB MX IPOTEKaHUs, O3HAKOMJIEHHE C NPOAYKIHEH CHIMKATHOM
MIPOMBIIIICHHOCTH, PEIIEHIE YKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaykHe#e HeMeTauTbl 1 UX
COETUHEHUS.

MeTanjibl M MX COeIMHEHHUSI

OO11ast XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMHU UX TIOJ0KEHUS
B Ilepnonnueckoi cucreme xumuueckux sneMeHToB J[. M. MeHneneeBa U CTpO€HUS aTOMOB.



Crpoenue metamioB. MeTtamindeckas CBs3b M METAUIMYECKAs KPUCTAIMYECKAs pEHIETKa.
DNEKTPOXUMUYECKUNA Pl HampspkeHUM MertauioB. Du3MYecKMe W XUMUYECKHE CBOMCTBa
MetauioB. O0Imue crocoObl MoxydeHus: MetaiuioB. [loHATHE O KOPPO3UK METaNIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppos3uu. CmaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) U UX
IIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
H. MenneneeBa, cTpo€HUE UX aTOMOB, HaxOXJAEeHHE B Npupoae. Puznueckue U XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN U KalbLUHI: I0JI0KeHKE B [Iepruoanueckoi cucreme
xuMmuueckux 3iemeHtoB . M. MenaeneeBa, CTpOEHHE MX aTOMOB, HaxO0XJCHUE B MPHUPOJE.
®dusnueckue U XMMHYECKUE CBOMCTBA MarHusl M KajlblMsl. BakHeiline cOeIUHEHHUs KalbIus
(oxeun, rugpokcu, cosun). XKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepumonnueckoil cucreme xumudeckux aneMmeHtoB [[. U.
MenzeneeBa, CTpoeHHE aToma, HaxokJeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AIFOMUHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux siemeHtoB JI. .
MenpeneeBa, CTpOEHHE aToMa, HaXOKJIeHUE B npupoje. PU3ndeckrue 1 XMMHUYECKHE CBOWCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3IaMy METAJUIOB M CILIABOB, UX (PU3NIECKUMHU CBOMCTBAMH, U3YICHUE
Ppe3yabTaTOB KOPPO3UHU METAIOB (BO3MOXKHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUS OKCHJA KajbllMsl M HATPUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHUCIOpo/ie  (BO3MOXKHO  MCIIOJIB30BAaHUE  BUJEOMATEpHUANOB), IMPU3HAKOB  IPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (Il) u xenesa
(1), meau (1), HaGarOIEHME W OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE BUIEOMATEPHUATIOB), UCCIeI0BaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 33]1a4 110
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemectBa 1 Marepuanisl B TOBCEAHEBHOM KU3HU YelloBeKa. be3omacHoe MCnoyib30BaHUE
BEIIECTB M XHUMHUYECKHX peakiuili B ObiTy. [lepBas momMomip NpH XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HeHHe OKpYyKarolen cpepl (MpeaenbHas JOMyCTHMasi KOHIIEHTpallus
BerniecTs, ganee — [1/IK). Pons XxumMuu B penieHuu 3K0JI0THYECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuoie céasu:

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHATHH, TaK ¥ TIOHSITHH, SBIISTFOITUXCS
CHUCTEMHBIMU IS OTJACIBHBIX TIPEIMETOB €CTECTBEHHO - HAYYHOTO ITUKIIA.

OO01ure ecTecTBEHHO-HAYYHbIE TIOHATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTh, HAONIOJCHHUEe, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
W3MEPEHHE, MOJICINb, SIBICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOTOTHS, MaTEPHAITHI.



@dusmka: MaTepus, aroM, OJJIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKJIWA, H30TOIIH,
pPaIuOaKTUBHOCTh, MOJIEKYJa, DSJICKTPUYECKHHA 3apsAl, MPOBOJHHUKH, IOJYIPOBOIHUKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TENIO, 00BbEM, arperaTHoe COCTOSIHME BEILEeCTBa, ras,
pacTBOp, PACTBOPHMOCTH, KPUCTAJUINYECKAs! PEIIETKA, CIUIAaBbl, (PU3NYECKUE BETMYNHBI, CIMHULIBI
U3MEpEeHHUs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b61, ComHIIe.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCHCTEMa, MHUHEpaJIbHBIE YHAOOpEHMUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOIBI, IIOJIE3HBIC
HCKOIIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMUHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE Ppe3yJbTAaThl OCBOEHHUS NIPOTpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
JOCTUI'alOTCA B XOJI€ O6y‘-ICHI/ISI XUMHUHU B €JUHCTBC yqe6H0171 U BOCIUTATEIbLHOMI ACATCIIBHOCTU B
COOTBETCTBUU C  TPAJAULIHUOHHBIMU  POCCUMCKUMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIECTBE MpaBUJIaMU M HOPMAaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaOLIUXCSL.

JInuaOCTHBIC PE3YyJabTaThl OTpaXarOT T'OTOBHOCTH O6yanOIHHXC$I PYKOBOJACTBOBATLCA
CHUCTEMOM NO3UTHBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOI'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY U HAYYHOMY
HacCJICAUKO, IIOHHMMAaHHA 3HAUYCHUA XUMHYECKOHN HAayKH B JXHW3HHU COBPCMCHHOI'O O6H_I€CTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIuel O MEpeqOBbIX TOCTHXKEHUSX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUJIEKTUBE, KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO TMOJIE3HOW, Yy4eOHO -
HCCIIEIOBATEIHCKON, TBOPUYECKOHN U APYruX BHIIAX JIEATEILHOCTH, TOTOBHOCTH K pa3HO00Opa3HOi
COBMECTHOM ACATCIIBHOCTH IIPU BBIIIOJHCHHUHU y‘-IC6HI)IX, IIO3HABAaTCJIbHBIX 3aJa4, BBIIIOJHCHUNU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/IaHUU YU€OHBIX MPOEKTOB, CTPEMJICHHS K B3aHMOIIOHUMAaHUIO
U B3aMMOIIOMOIIM B IpOLECCe 3TOM y4yeOHOHM AeATeNbHOCTH, NOTOBHOCTH OLIEHMBATh CBOE
MOBEACHHUEC U IMOCTYIIKHU CBOUX TOBapHmeﬁ C MO3UIMHU HPABCTBECHHBIX U ITPABOBLIX HOPM C y‘IéTOM
OCO3HaHUS MOCJIEJICTBHI IMOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH U COCTABIIAIOIME OCHOBY IS
IMOHUMAaHH CyIIHOCTH HaquOfI KapTUHBI MHUpPa, TPECACTABICHUA 00 OCHOBHBIX 3aKOHOMECPHOCTIX
pasBUTHSI IPUPOIBI, B3aUMOCBS35X YeJIOBEKa C MPUPOAHOM Cpelod, O pOJIM XUMHUH B TIO3HAHUH
3THUX 3aKOHOMEPHOCTEH;

MMO3HABATCJIbHBIC MOTUBLI, HAIIPABJICHHBLIC Ha IIOJIYYCHHE HOBBIX 3HAaHUH 10 XHUMHU,
HEOOXOAUMBIE I OOBACHEHHS HAOIIOJaeMbIX MIPOILIECCOB U SIBJICHHM, IO3HABATEIbHOM,
MH(POPMALIMOHHOM M YUTATENbCKOM KYJIBTYphl, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHOMN pabOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypoOM, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHONW M HCCIIEN0OBATEIbCKON JEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHUE NECHHOCTH ) XU3HU, OTBETCTBCHHOI'O OTHOIICHHA K CBOEMY 310POBbI0, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHME NOCIEACTBUA M HENpUSATHE BPEIHBIX MPUBBIUEK



(ynoTtpeOneHusT ajgKoroJisi, HApKOTHKOB, KypeHHs), HEOOXOAMMOCTH COONIOJACHUS TMpaBUII
0€30MacHOCTH MPHU OOPALIEHUH ¢ XUMHUYECKHUMH BEIIECTBAMH B OBITY U pealbHOMN KH3HH;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTHUYECKOMY M3yUEHUIO Mpodeccil U TpyAa pa3InyHOro poja, yBaXeHHE K
TPYAY U pe3yibTaTaM TPYI0BOM A€ATEIbHOCTH, B TOM YHCIIC Ha OCHOBE MPUMEHEHUS ITPEIMETHBIX
3HAaHMW 10 XWMHH, OCO3HAHHBIM BBIOOp WHIUBUIYaJIbHOW TPAEGKTOPUU IPOJOIKEHUS
o0Opa3oBaHus C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, ycHemHoil mnpodecCHOHATbHON MeATEeIbHOCTH U Pa3BUTHUS
HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJalTUPOBATHLCS B MPOGheCCHOHAIBHON CpeIe;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKHU 11eJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY M TMCUXHYECKOMY 3I0POBbIO,
OCO3HaHUE IIEHHOCTH COOJIFOICHUS TPaBUI OE30MaCHOTO MOBEACHUS IPU paboTe C BEIIECTBAMH,
a TaK)KE B CUTYAIUSX, YIPOKAIOIINX 30POBBIO M KU3HU JIFOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MTOJTyYaeMble IIPU U3YYCHUH XUMHH, AJIsl pEIICHUS 3aj1a4,
CBSA3aHHBIX C OKPYXKAIOUIEH NpUPOTHONW Cpenoil, s TOBBIIIEHHUS YPOBHS SKOJIOTHYECKOMN
KYJIBTYPBI, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIEM H IyTeH MX PEIIeHUs
MOCPEACTBOM METOJIOB XMMHH, YKOJIOTHYECKOTO MBIIUICHUS, YMCHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEJILHON, KOMMYHUKATUBHOM U COLIMATLHON MTPaKTHKE.

7) aganTauus K U3MEHSIIOIIHUMCS YCJIOBHAM COIUAIbLHON U MPUPOIAHOIL cpeabl:

TOTOBHOCTBIO K JICHCTBHUSM B YCJIOBHSIX HEONPEICIEHHOCTH, TMOBHIIICHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH Yepe3 MPAaKTHYSCKYIO JCSITeILHOCTh, B TOM YHCIIC YMEHHUE YUUTHCS Y APYTUX
JI0JIeH, MpUoOpeTaTh B COBMECTHON NEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HEOOXOIMMOCTRIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM 4YUCIC (POPMYITUPOBATH UJICH,
MIOHSITHSI, THIIOTE3bI 00 0OOBEKTAaX W SBIICHUSAX, B TOM YHCIIC paHEee HEH3BECTHBIX, OCO3HABATh
nedUIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAITHIO, BOCIPUHUMATH CTPECCOBYIO CUTYAITHIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMbIC PEIICHHS W JICHCTBUS,
(bOopMyITMPOBATh U OIIEHUBATH PUCKU M ITOCIICICTBUS, JOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pe3yJbTaTOB BBIAEISAIOT 3HAYUMbIE A1 (POPMUPOBAHMS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, NMPUHIUI, THIOTe3a, (akT, cUCTEMA,
Ipoliecc, KCIEPUMEHT U JIpYroe.), KOTOpble UCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHMM U3 3THX MPeAMETOB (OPMHUPOBAThH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHblE ydeOHble NEHCTBUS (II0O3HaBaTEIbHbIE,
KOMMYHHUKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnednBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOU e TeIbHOCTH.

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE H1eHCTBUS

Ba3oBble JJoruueckue aeiicTBUA:



J YMEHHUS HUCIIONIb30BaTh MPUEMBI JIOTMUECKOIO MBILUIEHUS IIPH OCBOCHUM 3HAHMIA:
PACKpBIBATh CMBICT XMMHYECKHUX MTOHITUH (BBIICIATh X XapaKTepHbIE IPU3HAKH, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTMMHU TOHATHUSIMH), UCIIOJNB30BaTh MOHSATHS JUISI OOBSCHEHHS OTIEIbHBIX
(aKkTOB U SBJICHUH, BEIOUPATh OCHOBAHMS M KPUTEPUH JUTSI KIacCU(UKAITNN XUMUYECKHUX BEIIECTB
U XMMHMYECKHX peaKIHi, YCTaHaBIMBATh MPUYUHHO-CIEJICTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
U3y4YEHUsI, CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHAYKTUBHBIC, NEIyKTHBHbBIE, [0 AHAJIOTUH),
JIeJ1aTh BbIBOJIbI U 3aKJIFOUEHUS;

J yYMEHUE TPUMEHATh B IpoLEcce I03HaHWA MOHATUA (IpeAMETHbIE U
METaNpEIMETHbIE), CHUMBOJIMYECKUE (3HAKOBBIE) MOJEIM, HCIOJb3YyEMbIE B  XHMHUH,
IpeoOpa3oBbIBaTh MIHUPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MIPEICTABICHUSI — XUMHUECKUN
3HaK (CHMBOJI JIEMEHTA), XMMHYecKass (opMyia M ypaBHEHHE XUMHUECKOW peakluu — IpH
pelIeHNH yuyeOHO-1103HaBaTEIbHbIX 33/1a4, C Y4ETOM ITHX MOJIENIbHBIX MPEICTABICHUH BBIABIATH
U XapaKTEepU30BaTh CYIIECTBEHHBIE MPU3HAKK U3y4aeMbIX OOBEKTOB — XMMUYECKUX BEILECTB U
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CICACTBEHHBIC CBSI3U U
IPOTUBOPEYMS B U3Y4aEMBbIX NPOLIECCAX U SABICHUSAX.

Ba3oBble ucciiefoBare1bcKue 1eiCTBUA:

o YMEHHUE HCHOJb30BATh IIOCTABJICHHbIE BONPOCHl B KAayecTBE MHCTPYMEHTa
IIO3HAHUS, a TAK)KE B KAUECTBE OCHOBBI JUIsl POPMUPOBAHUS THIIOTE3bI IO TPOBEPKE MPABUIILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

o npuoOpeTeHre OmbITa IO IUIAHUPOBAaHHMIO, OpraHU3alMl U  IPOBEICHMIO
YUEHHYECKUX OKCIIEPUMEHTOB, yMEHHE HaOJII0JaTh 3a XOAOM IIPOLECCa, CaMOCTOSATEIbHO
IPOTHO3UPOBATH €r0 pPe3ynbTaT, (opMyIupoBaTh OOOOIIEHWS M BBIBOJABI IO pe3yibTaTaM
IPOBEIEHHOIO OIBITA, HCCIEJOBAHNUS, COCTABIATh OTUET O MPOJICIaHHON paboTe.

PabGora ¢ undopmanmeii:

o yMEHuEe BbIOUMpaTh, AHAJIW3UPOBATh W HHTEPHPETUPOBATh HH(POPMAIUIO
pPa3IUYHBIX BHUJIOB M (pOpM MpencTaBiICHMs, MOJIY4aeMyl U3 pa3HbIX MCTOYHHUKOB (Hay4yHO-
NOMYyJsSIpHAsl  JIMTEpaTypa XHUMHUYECKOTO COJEp)KaHUS, CIIPABOYHbIE MOCOOMS, PECYpChl
WHTepHeTa), KpUTUYECKH OLIEHUBATh MPOTUBOPEUMBYIO M HEJOCTOBEPHYIO MH(OpMAIHIO;

. YMEHHME TPUMEHATh pa3jIMuHble METOAbl W 3alpochl IMpPH IOUCKE U OTOOpE
UHPOPMALIUM U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX Ui BBINOJHEHUS Yy4eOHBIX U
MIO3HABATENBHBIX 3a/1a4 OINPEeJIeIEHHOrO THUIIA, TPUOOPETEHNE ONbITa B 00JIACTH UCIOIb30BAHUS
MH(OPMALlMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTMM,  OBJAJAEHHE  KYyJbTypOl  aKTUBHOIO
MCIIOJIb30BAaHUSl PA3JIMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMAJIBHYIO
dopmy mnpeacTaBieHUs HHPOPMALMU M WUIIOCTPUPOBATh pelIaeMble 3a/laud HECIOKHBIMU
cXeMaMH, AuarpaMMamHu, ApyruMu popmamu rpauki 1 UX KOMOMHAIUSAMU;

o YMEHUE UCHOJb30BaThb M  aHaJIM3UpOBaTb B  Ipolecce ydyeOHOH H
UCCIIEIOBATEIbCKON JIEATEIbHOCTH WH(GOPMALMI0 O BIMSHUM HPOMBIIIJIEHHOCTH, CEIbCKOI0
XO035IIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIe MPUPOIHON CPebl.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

. YMEHHMsI 3a/laBaTh BOIMPOCH! (B XOJ€ quayiora u (MjiaM) AMCKYCCHUHU) IO CYIIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
IIPEI0KEHHON 3a1a4H;

J YMEHHUSI IPEACTABIATh NOJyYEHHbIE PE3YyIbTaThl IO3HABATENBLHOM EATEIbHOCTH B
YCTHBIX M NMHCBMEHHBIX TEKCTAX; JI€]aTh IPE3CHTALNIO PE3YIbTATOB BBIIIOJHEHUS XUMHUYECKOTIO
IKCTIEpUMEHTa (71a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YU€OHOTO MTPOEKTA);



J yMEHHUS y4eOHOrOo COTpYAHMYECTBA CO CBEPCTHHKAMH B  COBMECTHOM
IIO3HABATEJILHOM U HCCIIE10BATEIbCKON AEATEIBHOCTH IPU PELIEHUU BOSHUKAIOUX MTPOOJIeM Ha
OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHMS MO3UIIUN (0OCYX ICHHs, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBbI», KOOPAMHALMS COBMECTHBIX JEHCTBUI, ONIpEIETIEHIE KPUTEPUEB 110 OLIEHKE
Ka4yecTBa BBIIIOJHEHHOHN pabOThI U pyTHeE).

PeryasiTuBHbIe YHHBEpPCcAJbHbIE yUeOHbIE 1eliCTBUA:

J YMEHHE CaMOCTOSITEJIbHO OINpPENeNATh LEIH JESTelNbHOCTH, IUIAaHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U IPU HEOOXOAUMOCTU KOPPEKTHPOBATH CBOKO AEATEIbHOCTb,
BbIOMpaTh Hambonee 3¢ddekTuBHBIE CrOCOOBI pemeHus y4eOHBIX M IO3HABATEIbHBIX 3a/ad,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JEHUCTBUM IIpU
BBINOJIHEHUH 331aHUH € yU4ETOM T0JTyYSHHsI HOBBIX 3HaHUH 00 H3ydaeMbIX 00BEKTAaX — BELIECTBAX
U peakUusX, OLEHUBATh COOTBETCTBHME IIOJIYYEHHOIO pe3yjbTara 3asBICHHOW €N, yMEHUe
MCII0JIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IIPEIIaraéMble B YCIIOBUU 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pe3yJabTaTOB IO OCBOEHMIO OO0S3aTEIBHOTO COAEpMKaHMUS,
YCTAHOBIICHHOTO JaHHOW (exepanbHOW pabodell mMporpamMMol, BBIIENISAIOT: OCBOCHHBIC
0o0yyarolMMUCsT HayyHble 3HAHUS, YMEHUS M CIOCOOBI JEHCTBUM, crneuudpuyeckue s
OpeaMeTHOM o0sacTh «XUMUS», BUIBl JESITEILHOCTH IO IOJTYYEHUI0 HOBOI'O 3HAHHUSA, €ro
MHTEPIIPETALMU, IPEOOPA30BAHUIO U IIPUMEHEHUIO B PA3IIMYHBIX YUEOHBIX U HOBBIX CUTYAlLIUSX.

K konny oOyuenus B 8 kiacce nmpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

J pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHX IOHSTHI: aTroM, MOJEKyJa,
XUMHUYECKHHM 3JIEMEHT, IPOCTOE BELIECTBO, CJIOXHOE BELIECTBO, CMeCh (OJHOpPOJHAs U
HEOJIHOPO/IHAsA), BAaJCHTHOCTb, OTHOCUTENIbHAS aTOMHAs M MOJIEKYJISIpHAs Macca, KOJIWYECTBO
BEIIECTBa, MOJIb, MOJISIpHAsi Macca, MaccoBas J0Jii XMMHUYECKOIO AJIEMEHTa B COEIMHEHUH,
MOJIIDHBIA 00BEM, OKCHJ, KHCIIOTa, OCHOBaHHE, COJb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHCIICHHsI, XMMHUYECKasl peakiys, KIacCUpUKaIMs peaklHid: peakiuy COeIUHEHMS, peaKIUH
pa3NIoKEHUs,, PEeaklUu 3aMEelICHUs, PeaklMu OOMEHa, 5K30- M JHJIOTEPMUYECKHE peakiu,
TEII0BOM A (eKT peakuuu, SApo aToMa, MIEKTPOHHBIN CIOH aToMa, aTOMHas OpOUTaib, paguyc
aToMa, XMMMYECKas CBSA3b, MOJSpPHAs U HENOJSpHAs KOBAJIEHTHas CBSI3b, MOHHAS CBSI3b, MOH,
KaTHOH, aHUOH, PacTBOP, MaccoBas J10Jis BelllecTBa (IIPOLIEHTHAs KOHLIEHTpAlMs) B paCTBOPE;

J WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUN U IPUMEHATD 3TU
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

J UCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JJIi COCTaBJICHHUS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

J OTIpeeNATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIIEHb
OKHCIICHHSI 2JIEMEHTOB B OMHAPHBIX COETUHEHUSX, TPUHAIICKHOCTD BEIIECTB K ONPEAEIEHHOMY
KJIacCy coeauHeHWuW 1o ¢opMmysaM, BHA XUMHUYECKON CBs3M (KOBAJICHTHAass W HWOHHAS) B
HEOPraHMYECKUX COEANHEHUSX;

. packpbiBaTh  cMmbic  [lepmoamueckoro  3akona [I. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMaHHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX DJIEMEHTOB OT
ux nojoxxeHus B Ilepuoanueckoil cucteme, 3aKOHOB COXPAHEHUS MacChl BEILIECTB, TOCTOSHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHS, 3aKOHa ABOIaJipo;



J ONHKCBHIBATh M XapakTepu3oBaTh TabnuuHyio (opmy Ileprogmueckoid CHUCTEMBI
XMMHYECKHX JJIEMEHTOB: pa3jMyaTh MOHATHS «IJlaBHas noArpynna (A-rpymnmna)» U «oOouHast
noarpynna (b-rpynma)y, maneie u OonbIIME MEPUOJBI, COOTHOCHTH O0003HAUYEHUS, KOTOPHIC
umerotes B tabnuue «lleproanueckast cucteMa xumudeckux snemMentoB [[. . MenaeneeBa» ¢
YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUECKUX 3JIEMEHTOB (COCTaB U 3apsiz sipa,
o0111ee 4ncIIo 3JIEKTPOHOB U paclpeieIeHue UX 10 3JIEKTPOHHBIM CII05IM);

J KJaccu(uUUpoBaTh ~XUMHUYECKHE DJIEMEHThl, HEOPraHWYECKHE BELIECTBa,
XMMHUYECKHE PeaklUu (110 YMCIy U COCTaBy YYaCTBYIOLIUX B PEAKLUU BELIECTB, IO TEIJIOBOMY
dbdexry);

J XapakTepu30BaTh (OIUCHIBATh) OOLIME XMMUYECKHE CBOMCTBA BEILIECTB PA3JINYHBIX
KJIACCOB, IMOATBEPXkAasl ONMCAHHUE NPUMEPAMU MOJIEKYJSPHBIX YPAaBHEHUH COOTBETCTBYIOIIHUX
XAMHYECKUX PEAKIIUM;

J IIPOrHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4ECTBEHHOI'O COCTABa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX IIPEBPALICHUN B Pa3JIMYHBIX YCIOBUIX;

J BBIUMCIISTh OTHOCUTEIIBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA 110 (JOpMyJie COeAMHEHUS], MACCOBYIO JIOJIO BEILIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLuu;

o IIPUMEHATH OCHOBHBIE OIIEPALIUU MBICIIUTEIBHOMN JEATEIIBHOCTH — aHAJIN3 U CUHTES,
CpaBHEHHMe, 0000LIeHHe, CHCTeMaTH3allilo, KJIAacCU(UKALMIO, BbISIBIEHUE MPUYUHHO-
-CJI€/ICTBEHHBIX CBSA3€H — /I U3yUEHUs CBOMCTB BELLECTB M XUMUYECKHX PEAKIIUI, €CTECTBEHHO-
HayyHble€ METOJbl IO3HAHMUS — HAOJIOJIEHUE, U3MEPEHHE, MOJEIUPOBAHHUE, SKCIEPHUMEHT
(peanbHBIN ¥ MBICJICHHBIH ),

. CJIeZIOBaTh IpaBWJIAM TMOJb30BAaHUA XHMHUYECKOH MOCynoil M JabopaTOpHBIM
000pyI0BaHUEM, a TAKXKe IPaBUIIaM 0OpallleHHs ¢ BELIECTBAMHU B COOTBETCTBUH C HHCTPYKIUAMU
[0 BBINOJHEHUIO JAa0OpaTOPHBIX XHWMHYECKHUX OINBITOB IO TOJYYEHUIO M COOUpPaHUIO
ra3z000pa3HbIX BEHIECTB (BOJAOPOA U KUCIOPO/Ia), MPUTOTOBICHHUIO PACTBOPOB C ONPEIACIEHHON
MacCcoOBOM JOJEH PpPACTBOPEHHOIO BEIIECTBA, IUIAHUPOBAaTh M IPOBOJUTH XMMHYECKHE
DKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH M KUCJIOT C IOMOILBIO MHIUKATOPOB
(;maxmyc, GeHondranenH, METHIIOPAHX U IpYTHE).

K koHny oOyueHus B 9 kiacce IpeIMETHbIE pe3ylbTaTbl HA Oa30BOM YpPOBHE JOJIKHBI
oTpaxartb cHOPMUPOBAHHOCTh Yy OOYUaIOLIUXCSI YMEHUI:

J PacKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKUX OHATUN: XUMUYECKHUH 3JIEMEHT, aTOM,
MOJIEKYJIa, WOH, KAaTHOH, aHWOH, IIPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BAJIIEHTHOCTb,
AIIEKTPOOTPUILIATEIBHOCTD, CTENEHb OKHUCIICHHS, XMMHYECKas pEaKLMs, XUMHYECKas CBS3b,
TEIIOBOM 3P PEKT peakiiu, MOJib, MOJIAPHBIH 00BEM, pacTBOpP, AJIEKTPOJIUTHI, HEANEKTPOIIUTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAINS, pPEaKIMM HOHHOTO OOMEHa, KaTajiu3aTop, XMMHUYECKOoe
paBHOBecHe, 00paTUMBble U HEOOPATUMBIE PEAKIINU, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIINY,
OKHCITUTENb, BOCCTAHOBHUTENb, OKHCICHME M BOCCTAHOBIIEHHE, AJIJIOTPONHs, aM(pOTEPHOCTb,
XUMHYECKasi CBs3b (KOBaJE€HTHAas, HWOHHAas, METaJuIMyecKas), KpHCTaJUIMYecKash peméTka,
KOppO3Usi METAJIJIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW pEaKIuH, TMPEeAeTbHO JOMyCTHMas
koHneHnTpanus [1JIK BemecTna;

J WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUN U IPUMEHSATD 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIIECHUN;

J UCIIOJIb30BaTh XMMHUYECKYI0O CHMBOJIMKY JJI COCTaBJ€HUS (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;



J ONpEACNATh BAJICHTHOCTb U CTENEHb OKUCIEHHUS XUMHYECKHX DJJIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOIO COCTaBa, NPHHAMICKHOCTh BEIIECTB K OINPEACIEHHOMY Kiaccy
COeMHEHUH 1Mo GopMynaM, BUJ XUMHUYECKON CBSI3U (KOBAJICHTHAs, MOHHASI, METAJUINYECKasi) B
HEOPraHMYECKUX COSTMHEHHMSIX, 3aps]l HOHA 110 XMMUYECKOH (hopMyIie, XapaKTep CpeIbl B BOJAHBIX
pacTBOpax HEOPraHMYECKMX COCIMHEHUM, THUI KPHUCTAUIMYECKOM PpEmETKH KOHKPETHOIO
BELICCTBA;

. packpbiBaTh cmbici  Ilepuommueckoro 3akona [J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHMMaHHE: ONMCHIBATh M XapaKTepu3oBaTh TaOIUWYHYIO (OopMy
[Teproanueckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB: Pa3jinyaTh NOHITUS «TJIaBHAs noArpymnmna (A-
rpynmna)» u «mnobouyHas noxarpynmna (b-rpynma)», Manble u OonbLIMEe MEPHOABI, COOTHOCHUTH
0003HaueHMsI, KOTOPble UMEIOTCS B IIEPUOJMUECKON TabuuLe, C YUCIOBBIMU XapaKTePUCTUKAMU
CTPOEHHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsA] siapa, oOliee YUCIIO JIEKTPOHOB U
pacripesielieHie UX 10 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUU
CBOICTB 3JIEMEHTOB U MX COEJUHEHMH B Ipelienax MaJlbIX NEPUOAOB U IJIaBHBIX MOATPYIII C
Y4€TOM CTPOEHUS UX ATOMOB;

J KJacCu(UIUPOBaTh ~XUMHUYECKHE DJIEMEHTHI, HEOpPraHWYEeCKHE BEUIECTBa,
XMMHUYECKHE Peakluu (110 YUCIy U COCTaBy YYaCTBYIOLIUX B PEAKLUHU BELIECTB, IO TEIJIOBOMY
3¢ ¢dexTy, 10 U3MEHEHHUIO CTETIEHEH OKUCIIEHUS! XUMUUYECKUX AJIEMEHTOB);

o XapakTepu3oBaTh (OMMChIBaTh) OOIIME U CHElU(PHUUECKUE XUMUYECKUEe CBOWCTBA
IIPOCTBIX M CJIOXHBIX BEILECTB, MOATBEPKAAsl ONUCAHUE MPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIH;

o COCTAaBIIATh YPABHEHMSI AIEKTPOJIUTUYECKONW NHUCCOLMALMUA KUCIIOT, LIEJIOYed H
COJICH, TIOJHBIC W COKpAIIEHHBIC YpPaBHEHUS peakUuil MOHHOTO OOMEHa, YpaBHEHHs PEaKIIHid,
NOATBEP)KJAIOIIUX CYIIECTBOBAHUE T'€HETHMYECKOM CBA3M MEXIY BELIECTBAMM PA3JIMYHBIX
KJIACCOB;

o pacKpbIBaTh CYILIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui
MOCPEJICTBOM COCTABIICHUS JIEKTPOHHOTO OallaHCa ITHX peaKIuii;

o IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOKHOCTH
IIPOTEKAaHNsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

o BBIUNCIIATH OTHOCUTEIIBHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIK0 XUMHUYECKOTO0 3JIEMEHTa 0 (popMyIie COeTMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XMMHUECKON peaKiny;

J coOnrofaTh MpaBuUiia MOJb30BAHUS XUMHUYECKOW TMOCYJOW M J1abopaTOpPHBIM
00opy/s0BaHUEM, a TaKXKe IPaBUIa 0OpAIIeHHsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU
[0 BBIMOJHEHUIO Ja0OpaTOPHBIX XHWMHYECKHUX OINBITOB IO TOJYYEHHIO M COOUpPAHUIO
ra3o00pa3HbIX BELIECTB (AMMHUAKa U YIIIEKHCIIOro ra3a);

o IIPOBOAMTH pEAKLUMH, IOATBEP)KIAIOLIME KAa4eCTBEHHBI COCTaB pa3jIMYHbIX
BEIIIECTB: PACMO3HABATh OIBITHBIM IMYTEM XJIOpUA-, OpOMHUI-, MOAUA-, KapOoHaT-, ¢docdar-,
CWJIMKAT-, Cyib(aT-, TMJIPOKCHI-UOHbI, KAaTHOHBl aMMOHMS M HOHBI HM3yYEHHBIX METaJIIOB,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

J MPUMEHSTh OCHOBHBIE ONIEPALlUU MBICIIUTEIHHON JEATENbHOCTH — aHAJIN3 U CUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTH3AINIO, BBIIBICHUE MPUUYNHHO-CIICICTBEHHBIX CBS3€H — IS
W3YYEHHUS CBOICTB BEIIECTB M XUMUYECKUX PEAKIIUI, €CTECTBEHHO-HAyYHbIE METO/IbI TIO3HAHUS —
HaOJr0IeHNe, U3MEPEHNE, MOJIETIMPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
N HaumeHoBaHue Koanuecrno yacos duekTpoHHbIE (LM (POBbLIE)
11/-11 pa3ie/ioB U TeEM Beero Konrpoabueie IIpakruyeckune IIporpamma oOpasoBaTe/bHbIE
NporpaMmmMsl padoTbI padoTbI BOCIIHTAaHUSA pecypchbl
Pa3nen 1. [lepBoHayanbHble XUMUYECKHE TIOHATHS
XUMHsT — BaKHasI 1. YcranoBienue
o0macTh JIOBEPHUTEIBHBIX
11 €CTECTBO3HAHMUS U 5 5 OTHOWICHMH ~ MEX1Y  Bummorexa [JOK
' HPAKTHYECKOM yaurenem o €T hitps://m.eds00.ru/7f41837¢
YUEHUKAMU,
JeSITeIbHOCTH
CIOCOOCTBYIOILIUX
Hciobeka MO3UTUBHOMY
BOCTIPHSITHIO
yUaIuMUCs
TpeOoBaHUIl U MPOCKO
YUUTeNS,
TIPUBIICUCHUIO 1704
BHUMaHUs K
00cyxaaemMoit Ha
ypoke HH(pOpMaIHH,
s Bemecrsa n ) . aKTHBM3AWAN UX  pueouores [[OK
' KMITecie > HOSHABATEILHOM https://m.edsoo.ru/7f41837c
peakuu JACATCIBHOCTH,
2. TloOyxnaenwue
[IKOJIbHUKOB
co0II01aTh Ha YpOKE
OOIIeTIPUHATHIE
HOPMBI  TIOBEJICHHS,
npaBuia OOIIEHUS CO
CTapLIUMU

(yuuTensimm) u
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CBEpPCTHUKaMH
(oOygarormmmucs),
MPUHIUIIEL  y4eOHOM
JUCITUTUTAHBI u
CaMOOpraHu3aluu;

3. IlpuBneuenwue
BHUMaHUS
IIKOJIbHUKOB K
[IEHHOCTHOMY
aCTeKTy H3y4aeMbIX
Ha YypOKax SIBJICHUM,
OpraHu3aIus ux
paboThI c
MOJIy4aeMoi Ha YpPOKe
COLMAIIBHO 3HAYUMOU
uHpopmanuei —
WHUIIMUPOBAHUE €€
oOcyxaeHus,
BBICKA3bIBAHUS
yUalUMHUCS  CBOETO
MHEHWUS T10 €€ ITOBOTY,
BBIPAOOTKH CBOEr0 K
HEW OTHOILICHHUS;

4. Vcnonws3oBaHue
BOCITHTATEIIBLHBIX
BO3MOKHOCTEN
COJIepIKaHUS
yuyebHOro mpeamera
Yyepe3 IEMOHCTPAITUIO
JETSIM IPUMEPOB
OTBETCTBEHHOTO,
Ipa)xIaHCKOTO
MOBE/ICHUS,
MIPOSIBIICHUS




YEJIOBEKOJIFOOMS u
n100poCepIeyHOCTH,
gyepes moaoop
COOTBETCTBYIOIIHUX
TEKCTOB JUISl YTCHHS,
3amaq Uil PeUICHWS,

POOJIEMHBIX
CUTyalHi s
o0cyxeHus B
KJjacce;

5. Ilpumenenue Ha
ypoke
WHTEPAKTHBHBIX
dhopm paboThI
YUAIIAXCSL:
MHTEJIEKTYaIbHBIX,
JIEIIOBBIX,
CUTYallMOHHBIX  HTD,
CTUMYJTUPYIOIIHX
MO3HABATEIbHYIO
MOTHBAITUIO
IIKOJIbHUKOB;
JIUCKYCCUM, KOTOPBIE
JAI0T yUYalIuMes
BO3MOXHOCTb
npuodpecTu OTIBIT
BEJICHHS
KOHCTPYKTUBHOTO
JMajora; TPpyHIoBOU
paboThI UM paboTHl B
nmapax, KOTOpble ydaT
IIKOJIbHUKOB
KOMaHJIHOH paboTe u




B3aMMOJICHCTBUIO  C
JIPYTHUMH JETHMHU;

6. Bximrouenne B
YpOK UTPOBBIX
npoieayp, KOTOpbIE
MOMOTaroT
MOJAIepkKaTh
MOTHBAIIMIO JETed K
MOJYYCHUIO 3HAHU,
HATaKUBAHUIO
MTO3UTUBHBIX
MEXKIIMYHOCTHBIX
OTHOIISHUH B Kjacce,
MOMOTaloT
YCTaHOBJICHUIO
no0poxkenaTenbHON
aTMocdepsl BO Bpems
YPOKa;

7. Opranuzanus
medcTBa,
HAaCTaBHUYECTBA
MOTHBUPOBAaHHBIX U
PYAUPOBAHHBIX
yuammxcs Haa — UX
HEYCTICBAIOIIUMH
O/IHOKJIACCHHKAMHU,
JTAIOMIETo
IIKOJIbHUKAM
COLMAIIBHO 3HAYMMBbIN
OTIBIT
COTpYAHUYECTBA W
B3aMMHOM ITOMOIIIY;

8. WnunuuposaHue
u MOJJIepKKa




HCCJIEIOBATEIBCKOM
JIESITEIIbHOCTH
IIKOJIbHUKOB B
paMKax peaau3aiuu
UMU
WHIUBUAYAIBHBIX |
IPYNIOBBIX
HCCJIEIOBATEIbCKUX
MPOEKTOB, YTO JacT
IIKOJIbHUKAM
BO3MOYXHOCTh
IpUOOpECTH  HaBBIK
CaMOCTOSITENILHOTO
perieHus
TEOPETUUYECKOMN
poOIeMBlI, HaBBIK
TeHEePUPOBAHUS u
odopmIIeHUS
COOCTBEHHBIX  HIEW,
HaBBIK
YBaXXHUTEIHHOTO
OTHONICHHS K TYKHM
uzaesm,

0(OpPMIIEHHBIM B
pabotax JIpYTHUX
HCCIIeIoBaTeIIEH,

HaBBIK  MYOJIMYHOTO
BBICTYIUICHHSI TIEpen
ayIUTOpUEH,
apryMEHTUPOBAaHUS H
OTCTauBaHUsA  CBOEU
TOYKH 3PEHUS.

Pa3znen 2. BaxxHeiinue npeacTaBuTe/ M HEOPraHNYeCKUX BelllecTB




2.1

Bosnyx. Kucnopon.
ITonstue 00
OKCHIaxX

2.2

2.3

24

Bonopon.Ilonstue
0 KHCJIOTaxX U COJIAX

Bona. PactBopsl.
IToustue 06
OCHOBaHUIX

OCHOBHBIE KJIACCHI
HEOPTaHHUIECKUX
COETMHEHUN

11

1. Vv
CTAHOBJICHHE bubnuoreka LIOK

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

OTHOIIEHUN MEXIY

YHUTEIIEM 1 €T0 Bu6morexa LIOK
ytceHUKamu, https://m.edso0.ru/7f41837¢c
CHOCOOCTBYIOIIMX

HO3UTUBHOMY bubmuorexa [JOK
BOCIPUSATHIO https://m.edsoo.ru/7f41837c
YYaIIUMUCS

TpeboBaHUH U MPOCHO

YUUTEJIS,

MIPUBJICYCHHUIO UX
BHUMAaHHS K
o0cyxxaaemMoi Ha
ypoke uHpopMaiuu,
aKTUBHU3ALIMU UX
[M03HABaTEIILHOM

JIeATEIbHOCTH;
bubmmoteka IIOK

https://m.edso0.ru/7f41837¢c

2. lloGyxnenue

MIKOJIbHUKOB
co0uto1aTh Ha YpOKe
OOIIeTTPUHATHIE
HOPMBI [TOBEJICHUS,
npaBuiia OOLIEHUS CO
CTapIIMMHU
(yuurensimMu) u
CBEpCTHUKAMH
(oOygarormmmucs),
NPUHIUIBI Y4eOHOH
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JUCIIUILINHEI U
CaMOOpraHU3aINH;

3.  IlpuBnecuenwue
BHUMAaHHS
IIKOJIbBHUKOB K
LEHHOCTHOMY aCIEKTY
M3Yy4aeMbIX Ha ypOKaX
SIBIICHHH,
OpTaHMU3aIU UX
paboThI ¢ noayyaeMon
Ha YpPOKEe COIHAIbHO
3HAYNMOK
nHpopmanuen —
WHUILIMMPOBAHUE €€
o0cyxaeHus,
BBICKA3bIBAHUS
YYaIUMUCS CBOETO
MHEHHSI 110 €€ TTIOBOY,
BBIPAOOTKH CBOETO K
HEH OTHOILECHUS;

4. Hcnonp3oBanue
BOCITMTATEIbHBIX
BO3MOXKHOCTEH
co/iepKaHus y4eOHOTO
MpeaMeTa uepes
JIEMOHCTPAIHIO JACTIM
IPUMEPOB
OTBETCTBEHHOTO,
IPa’KJAHCKOTO
MTOBEICHUS,




MIPOSIBIICHUS
4eJ0BEKOII00Us 1
no0pocepIeyHoCTH,
gyepe3 1mo100p
COOTBETCTBYIOIIUX
TEKCTOB JIJIsl YTCHUS,
3aja4 A7 peIieHus,
POOJIEMHBIX
CUTYalM# JJIst
00CyXIeHUS B KJIacce;
5.  Ilpumenenue Ha
YpOKe UHTEPAKTUBHBIX
dhopm paboThl
yUalmxcs:
WHTEIUICKTYaTbHBIX,
JIEIIOBBIX,
CUTYaIMOHHBIX HUTD,
CTUMYJTUPYIOIIHX
MO3HABATEIbHYIO
MOTHBAIIHIO
IIKOJILHUKOB;
JTUCKYCCHIA, KOTOpBIE
JAFOT YYaIlIuMCst
BO3MOXHOCTb
MPUOOPECTH OTIBIT
BEJICHUS
KOHCTPYKTUBHOTO
JIAajora; rpynmnoBoi
paboThI UK paboThI B
napax, KOTOpble yJar




HIKOJIbHUKOB
KOMaHJTHOK paboTe u
B3aMMOJICHCTBHIO C
JIPYTUMU JE€THMU;

6. Bxnrouenue B
YPOK UTPOBBIX
POLEAYp, KOTOPHIC
IIOMOTal0T
MOJIJIEPIKATH
MOTHUBAIIUIO IETEH K
MOJIYYEHUIO 3HAHUIA,
HaJIaKUBAHUIO
MMO3UTHBHBIX
MEKITHYHOCTHBIX
OTHOIIIEHUH B KJ1acce,
ITOMOTal0T
YCTaHOBJICHHIO
JI0OpOKeNnaTeIbHON
aTMoc(hepsl BO BpeMs
YpOKa;

7. Opranuzanus
medcTBa,
HAaCTaBHUYECTBA
MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX
yUanuXxcs HaJl HX
HEYCIEeBAIIUMU
OJHOKJIACCHUKAMH,
JIAIOIIETO
HIKOJbHUKAM




COLMAIIBHO 3HAYUMBbIN
OTIBIT COTPYAHUYECTBA
Y B3aUMHOM OMOIIIN;
8. NuaunumpoBanue
U TIOJIZIEPIKKA
HCCIIEIOBATEIIbCKOM
JIESITEIIBHOCTH
IIKOJILHUKOB B
paMKax pean3aiuu
UMU UHJIUBHTYaTbHBIX
U TPYIIIOBBIX
HCCJIEIOBATEIILCKUX
MIPOEKTOB, YTO JIACT
HIKOJIbHUKAM
BO3MOYXHOCTh
MPUOOPECTH HaBBIK
CaMOCTOSITEIILHOTO
pelreHus
TEOPETUYECKON
pOoOJIeMBI, HaBBIK
TeHepUPOBAHUS U
odopmIIeHUs
COOCTBEHHBIX UJICH,
HaBBIK
YBOXKHTEIHLHOTO
OTHOIICHHS K y)KUM
uzaesim, 0ohOpMIICHHBIM
B paboTax JApyrux
HCclIeIoBaTeIeH,
HaBBIK TyOJINYHOTO




BBICTYIUICHUS TIEpe]T
ayIUTOpUEH,
apryMeHTUPOBAHUS U
OTCTauWBaHUS CBOEH
TOYKH 3PEHUS.

Paznen 3. llepnoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE peaknumn

[Tepuoanueckuit
3aKOH U
Ilepuonuueckas

31 cucTemMa 7
XUMHYECKHUX
anemeHToB J[. U.
Mennene-eBa.

Crpoenue atoma

XUMHUUYECKasA CBI3b.

OKUCIUTEIHLHO-
3.2 8 1
BOCCTAHOBHUTEJBHBIE
peakiuu
[ToBTOpeHME M 0000IIEHNE 3

1. VYcranosnenue
JIOBEPUTEIHHBIX
OTHOIICHUN MEXITY
VUUTEJIEM U €T0
YVYCHUKAMH,
CIOCOOCTBYIOLIUX
MTO3UTUBHOMY
BOCTIPUSATHIO
yUaluMuUcs
TpeGoBaHUH U POCHO
YUUTeNS,
MIPUBJICYECHUIO UX
BHHUMAaHMUS K
ob0cyxnaemMoit Ha
ypoke uHpopManuu,
AKTUBH3AIMHA HX
IM03HABaTEILHOMN
JIeITEIbHOCTH;

2.  TloOyxnenue
IIKOJIbHUKOB
co0JII0/1aTh Ha YPOKE
00IIenpUHATHIE
HOPMBI TTOBEJICHUS,

bubnunoreka LIOK

https://m.edsoo.ru/7f41837¢c

bubmnoreka IIOK

https://m.edso0.ru/7f41837¢c

but6mmoreka [IOK

https://m.edso0.ru/7f41837¢c
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npaBuia OOIICHUS CO
CTapLIUMU
(yuuTensimMu) u
CBEpPCTHUKaMH
(oOy4arommmucs),
NPUHIUIB Y9eOHOH
JTUCIUTUIAHBI 1
CaMOOpTaHU3aINH;

3. llpuBneuenue
BHUMAaHUS
IIKOJIbHUKOB K
[IEHHOCTHOMY aCHEKTy
M3Yy4aeMbIX Ha ypOKax
SIBIICHHH,
OpraHu3aIus ux
paboThI ¢ moayyaemMon
Ha YpOKE COIHaIbHO
3HAYUMOU
uHpopmanuen —
WHUIUUPOBAHUE €€
o0cyxaeHus,
BBICKA3bIBAHUS
YUYAIIIMUCS CBOETO
MHEHHS 110 €€ TIOBOLY,
BbIPaOOTKH CBOETO K
HEH OTHOIIICHUS;

4.  Vcmonb3oBaHHE
BOCITUTATEIHHBIX
BO3MOKHOCTEN
coJiepKaHusl y4eOHOTo




npeaMeTa gepes
JEMOHCTPALIMIO IETIM
IPUMEPOB
OTBETCTBEHHOTO,
Ipa)x1aHCKOT0
MOBE/ICHUS,
MPOSIBIICHUS
YEIIOBEKOIIOOUS 1
00pOoCepIeYHOCTH,
yepe3 mo100p
COOTBETCTBYIOIIUX
TEKCTOB JJIsl YTCHUS,
3aja4 JUIsl pEIICHuUs,
POOJIEMHBIX
CUTYalH# JJIst
00CyXIeHUS B KJIacce;
5.  IlpumeHnenue Ha
YpOKE UHTCPAKTUBHBIX
¢dbopm paboTbI
yUaImxcs:
WHTEIJIEKTYaIbHBIX,
JIEJOBBIX,
CUTYaITMOHHBIX TP,
CTUMYJTUPYIOIIHX
MMO3HABATEIIBHYIO
MOTHBAITHIO
IIKOJIbHUKOB;
JIUCKYCCUN, KOTOpBIE
JAIOT yYaIuMcs
BO3MOYXHOCTh




proOPECTH OIBIT
BEJICHUS
KOHCTPYKTHUBHOTO
JMasora; rpynmnoBoi
paboTHI WK pabOTHI B
napax, KOTOpble yJar
IIKOJIbHUKOB
KOMaHAHOU padoTe u
B3aWMO/ICHCTBHUIO C
JIPYTHMH JETHMHU;

6. Bxirouenue B
YPOK UTPOBBIX
poLeayp, KOTOpbIE
MOMOTaloT
MOJIJIEPKATH
MOTHBAIIHIO JeTEH K
MOJYYECHHIO 3HAHUM,
HATAKUBAHUIO
MO3UTUBHBIX
MEKITNYHOCTHBIX
OTHOIIICHHH B KJlacce,
MOMOTal0T
YCTaHOBJICHHIO
JI0OpOoKenaTeIbHOM
aTMocdepsl BO Bpems
ypOKa,

7. Opranuzanus
medcTBa,
HACTaBHUYECTBA
MOTHBHUPOBAHHBIX U




SPYAUPOBAHHBIX
yualmxcs HaJ uX
HEYCIEeBAIIINMU
OJIHOKJIACCHUKaMH,
JTAIOIIETo
[IKOJIbHUKAM
COLUAIBHO 3HAYMMBbIN
OTIBIT COTPYAHHYECTBA
¥ B3aMHOM ITOMOIIIH;
8.  MuauumumpoBaHue
U TIOJIZIEPIKKA
HCCJIEIOBATEIBCKOM
JeSITEIIbHOCTH
IIKOJILHUKOB B
paMKax pea3aruu
UMU UHIUBHTYaJTbHBIX
U TPYIIITOBBIX
HCCIICIOBATEILCKUAX
MPOEKTOB, UTO JTACT
IIKOJIbHUKAM
BO3MOYXHOCTh
proOpecTH HaBbIK
CaMOCTOSITEIIEHOTO
pelreHus
TEOPETUYECKOMN
poOJIEMBbI, HaBBIK
TeHepUPOBAHUSA U
odopmIIeHUS
COOCTBEHHBIX UIEH,
HABBIK




YBaXKUTEIBHOTO
OTHOUICHHUS K Uy>KUM
uzaesm, ohopMICHHBIM
B paboTax Apyrux
HCCIIeIOBaTEICH,
HaBBIK IIyOJIMYHOTO
BBICTYIICHUS TIEPE]T
ayJIuTOpUEN,
apryMEHTHUPOBAHUS U
OTCTaWBaHUs CBOEH
TOYKH 3PEHUS.

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME
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9 KJIACC

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpaMmbl

Pa3nea 1. BemecTBo U XMH4YecKkHe peakiun

[ToBTOpEHME U
yrayOieHue 3HaHUM
OCHOBHBIX Pa3/IeJioB

11

Kypca 8 kiiacca

OCHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKHAX
peaxkuuii

1.2

DNEeKTPOTUTHYECKAS
IHUCCOIIHAIS.

1.3 XUMHU4IecKue
peaKIuu B
pacTBopax

KoanuecTBo 4acoB

Kontpoabubie IIpakTnueckue
Bcero
padoThI padoThI
5 1
4
8 1 1

JJIeKTPOHHbIE
Iporpamma (un¢poBbIe)
BOCITUTAHUSA oOpa3oBaTe/ibHbIE
pecypchbl
1. v
CTANOBIICHHE POIUI https://resh.edu.ru/
JIOBEPUTEIIBHBIX

bubmuorexa [JOK

OTHOMICHHI MEHILY https://m.edso0.ru/7f41a636

YUHUTEIIEM U €r0

YUYEHUKaMHU,
PO https://resh.edu.ru/

bubmuorexa [JOK
https://m.edso0.ru/7f41a636

CIOCOOCTBYIOLINX
IIO3UTUBHOMY

BOCIIPHUSITHIO
y4aIyuMucs
TpeGoBaHUM U MPOCHO
yUUTEN,
MIPUBIICUCHUIO X
BHUMAaHHSA K

obcyxmaemMoil Ha
PDOIII https://resh.edu.ru/

bubmuorexa [JOK
https://m.edso0.ru/7f41a636

ypoke uHpopManuu,
AKTUBM3ALNH UX
II03HABaTEIbHON

NeSITeNIbHOCTH,
2.  IloGyxnenue
IIKOJIBHUKOB
co0Jr01aTh Ha YPOKe
OOIIETTPUHATHIE



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

HOPMBEI TIOBEICHUS,
rpaBuia OOLICHHS CO
CTapUIMMHU
(yuuTensiMun) u
CBEPCTHHUKAMHU
(oOyuarorumucs),
MIPUHLMIIBI Y4eOHOM
JTUCITUTUTAHBI U
caMOoOpraHu3aluu;

3.  IlpuBneuenue
BHUMAaHUS
IIKOJIbHUKOB K
LIEHHOCTHOMY aCHeKTy
M3Yy4aeMbIX Ha ypOKax
SIBJICHHI,
OpraHu3aIus uX
paboThI ¢ oayyaemMon
Ha YpOKE COI[UAIbHO
3HAaYUMOU
uHpopmanuen —
WHUIUUPOBAHUE €€
o0CyXIeHus,
BBICKA3bIBAHUS
yUYalIIMHCS CBOETO
MHEHHUS TI0 €€ TIOBOY,
BBIPaOOTKH CBOETO K
HEH OTHOLIECHUS;

4.  HUcnonws3oBaHue
BOCITUTATENBHBIX
BO3MOKHOCTEH




coJiepKaHus
y4eOHOro mpeaMeTa
yepe3 JEMOHCTPAINI0
JETSIM IPUMEPOB
OTBETCTBEHHOTO,
TPaKIaHCKOTO
MOBEJICHUS,
MPOSIBJICHUS
YEJIOBEKOJIIOOUS 1
T00pOCepICYHOCTH,
yepe3 moa0op
COOTBETCTBYIOIIUX
TEKCTOB JIJIsl YTCHUS,
3a/1a4 JUIsl perieHus,
MPpoOJIEMHBIX
CUTyalUH I
00CyX/IeHHS B KJIacce;
5.  Ilpumenenue Ha
ypoKe
WHTEPAKTUBHBIX POpPM
paboThI yUaInuXxcs:
WHTEJUIEKTYalbHBIX,
JIETIOBBIX,
CUTYAITMOHHBIX UTD,
CTUMYJTHPYFOIIIHX
MMO3HABATEIHHYIO
MOTHBAIIHIO
IITKOJIbHUKOB;
JIUCKYCCUM, KOTOPBIE
JAI0T y4aIuMCs




BO3MOKHOCTh
MPHUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTUBHOTO
JaJIoTa; IPyMNIoBoi
paboTbl uiau paboTsl B
rapax, KOTopble ydar
IIKOJIbHUKOB
KOMaHJIHOW paboTe u
B3aMMO/ICHCTBHUIO C
JIPYTUMHU JETbMH;

6. Bxirouenue B
YPOK UTPOBBIX
MpoLeayp, KOTOphIE
MOMOTAI0T
MOJIePKaTh
MOTHBAIIUIO JETEN K
MOJYYECHUIO 3HAHMUI,
HaJTaKUBaHUIO
MTO3UTUBHBIX
MEXKJINYHOCTHBIX
OTHOILLIEHUH B KJ1acce,
MTOMOTaI0T
YCTaHOBJICHHUIO
n00poKenaTeTpHOM
aTMocdepsl BO BpeMs
YPOKa;

7. Opranuzanus
medcersa,
HaCTaBHUYECTBA




MOTUBHUPOBAHHBIX U
3pPYAUPOBAHHBIX
y4anmxcs HaJl ux
HEYCIEBAIOIIMMU
OJIHOKJIACCHUKAMHU,
JIaIoIIero
IIKOJIbHUKAM
COIIMAIIbHO 3HAYNMBIN
ONBIT COTPYAHUYECTBA
¥ B3aUMHOM ITOMOIIIH;
8.

NuannmupoBanu
€ U MOoJACPIKKa
HCCIIe10BAaTEIbCKOMN
eI TCILHOCTH
IIKOJIbHUKOB B
paMKax peanuzaiuu
MU
WHJIMBUIYAJIbHBIX U
TPYIIIOBBIX
HCCIIeA0BAaTEIbCKUX
MPOEKTOB, YTO JACT
IIKOJIbHUKAM
BO3MOKHOCTh
MPpUOOPECTH HABBIK
CaMOCTOSTEIILHOTO
pelIeHus
TEOPETUYECKOMN
MPOOJIeMBI, HABBIK
TEHEPUPOBAHUS U




Pa3gea 2. Hemeraauibl M UX COeAUHEHU S

OOmas
XapaKTepUCTHKA
2.1 XUMHYECKHAX 4
snemenToB VIIA-
rpynisl. ['anoreHsl

OOmmas
XapaKTepUCTHKA
XUMHYECKHUX

2.2 6
aiemMeHToB VIA-
rpymmsl. Cepa u eé

COECTUHEHUS

odopmiTeHUS
COOCTBEHHBIX HIECH,
HaBBIK
YBaKHTEJIBLHOTO
OTHOIICHHS K Yy>KUM
HJICSM,
0(OPMIICHHBIM B
paboTax Ipyrux
HCCIICI0BaTEIICH,
HaBBIK ITyOJIMYHOTO
BBICTYIIJICHUS TIEPE]]
ayJIuTOpHEN,
apryMEHTUPOBaHUS U
OTCTaMBaHUs CBOEH
TOYKH 3PCHUSI.

1.  VYcraHoBieHue
JIOBEPUTEIBHBIX
OTHOILLICHUNA MEXTY
YUUTEIIEM U €TO
YYCHHKaMH,
CIOCOOCTBYIOLINX
MTO3UTHBHOMY
BOCTIPUSTHIO
y4aIuMHUCs
TpeGoBaHUM U MPOCHO
yUUTENs,

PO https://resh.edu.ru/

bu6mmoreka [JOK

https://m.edso0.ru/7f41a636

PDOIII https://resh.edu.ru/

bu6mmorexa [IOK

https://m.edso0.ru/7f41a636
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2.3

2.4

Ob6mas
XapaKTepUCTHKA
XUMHYECKHUX
anemMeHToB VA-
rpynnsl. A30T,
dochop u ux
COCTMHEHUS

Oobmas
XapaKTepUCTHKA
XUMHYECKHUX
sneMeHTOB |VA-
IPYIIBL. YTIEPOa U
KPEMHHU U UX
COEITMHEHUS

MPUBJICUYCHUIO HX
BHUMaHUs K
o0cyxmaemMoii Ha
ypoke HH(pOpMAIIHH,
AKTUBH3AINH UX
II03HABATEIIbHOU
NeSITeTbHOCTH;

2.  IloGyxnenue
IIKOJIbHUKOB
co0iroaaTh Ha ypoke
OOIIETTPUHATHIC
HOPMBI MIOBEJICHUS,
npaBuia OOLICHHS CO
CTapUIIMHU
(yuutensmu) u
CBEpCTHHKAMHU
(oOy4arommucs),
MIPUHIMIIBI Y4eOHOM
JTUCIUTUIAHBL U
caMOOpraHU3alHH;

3. IlpuBneuenue
BHUMAaHUS
IIKOJILHUKOB K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha yPOKax
SIBJICHUIA,
OpraHu3aIus ux
paboThI ¢ mOTy4YaeMoit
Ha YPOKE COI[HAIbHO
3HAaYUMOU

PO https://resh.edu.ru/
bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

PO https://resh.edu.ru/
bu6mmoreka [JOK
https://m.edso0.ru/7f41a636
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uHpopmanuein —
WHUIIMAPOBAHUE €€
o0cyXIeHus,
BBICKA3bIBaHUS
YYaIIUMHCS CBOETO
MHEHUS TI0 €€ TIOBOJY,
BBIPAOOTKHU CBOETO K
HEH OTHOIICHUS;

4, Hcnoas3oBanue
BOCITUTATEIbHBIX
BO3MOKHOCTEH
coJiepKaHus
yueOHOro mpeaMera
4yepe3 AEMOHCTPAIUIO
TETSIM IIPUMEPOB
OTBETCTBEHHOTO,
TPaXTaHCKOTO
MTOBEJICHUS,
MIPOSIBIICHUS
YEJIOBEKOJIFOOUS 1
T00pOCePICYHOCTH,
yepes noadop
COOTBETCTBYIOIINX
TEKCTOB JIJISl YTCHHS,
3aJ1aq JUIsl perIcHHs,
poOIEMHBIX
CUTYalHUN I
o0CyXJIeHUS B KJIacce;
5.  IlpumeHnenue Ha

ypoKe




MHTEPaKTUBHBIX (popm
paboThI ydalmxcs:
WHTEJUIEKTYyaJIbHBIX,
JIEJIOBBIX,
CUTYaLIMOHHBIX HI,
CTUMYJIUPYIOLTUX
II03HABATEJIbHYIO
MOTHBALIUIO
IIKOJIbHUKOB;
JUCKYCCUI, KOTOPBIE
JAI0T y4aluMCs
BO3MOYHOCTh
MPHUOOPECTH OIBIT
BEJICHUSA
KOHCTPYKTHUBHOTO
JIAaJIora; TPyIIoOBOM
paboThI UK pabOTHI B
rapax, KOTOpbI€ y4ar
LIKOJIbHUKOB
KOMaHJIHOW paboTe u
B3aUMOJICUCTBUIO C
JIPYTUMU JETHbMU;

6. BxirodeHwue B
YPOK HTPOBBIX
MpoLeayp, KOTOpbIe
IIOMOTAr0T
MoJiepKaTh
MOTHUBALUIO JETEN K
MOJIYYECHUIO 3HAHHUI,
HaJIa)KUBAaHUIO




MTO3UTHUBHBIX
MEXJIMYHOCTHBIX
OTHOIICHUH B KJIacce,
MIOMOTaloT
YCTaHOBJICHHUIO
T00poXKeIaTeTbHOU
aTMochepsl BO BpeMs
YpOKa;

7. Opranuzanus
medcrsa,
HAaCTaBHUYECTBA
MOTHBUPOBAHHBIX U
PYAUPOBAHHBIX
yudalmxcs HajJ Uux
HEYCIEBAIOIIUMH
OJIHOKJIACCHUKAMHU,
JIAIOIIETOo
IIKOJIbHUKAM
COLMAIIBHO 3HAYUMBbIN
OMBIT COTPYAHUYECTBA
Y B3aUMHOU TTOMOIIH;
8.

NHanumnnpoBann
€ ¥ TIOJIIEPIKKa
HCCIIEI0OBATEILCKON
NEeSATeTbHOCTH
IIKOJILHUKOB B
paMKax peanu3aluu
MU
WHIUBUAYAIBHBIX U




TPYIITOBBIX
HCCIIEIOBATENbCKUX
MIPOEKTOB, YTO J1aCT
LIKOJIbHUKaM
BO3MO>KHOCTh
MPUOOPECTH HABBIK
CaMOCTOSITEIILHOTO
penieHus
TEOPETUYECKOMN
POOJIeMBI, HABBIK
TeHepUPOBAHUS U

o opMIIeHUS
COOCTBEHHBIX HJIEH,
HaBBIK
YBaKHTEITHLHOTO
OTHONICHHUS K 9yKUM
Uesm,
0(OpMJICHHBIM B
paboTax Ipyrux
HCCIIef0BaTENIeH,
HaBBIK TyOJIMYHOTO
BBICTYIUICHUS TIepe]l
ayJIUTOpHEN,
apryMEHTHPOBAHHMS U
OTCTaMBaHUA CBOEH
TOYKH 3PCHUS.

Pa3zgen 3. MeTaaabl M HX COeAUHEHU S

3.1

OO01ue cBONCTBA
METAJUIOB

1. VYcranosieHnue
JIOBEPUTEIIBHBIX
OTHOUIIEHUN MEXIY

PD1I https://resh.edu.ru/
bu6mmoreka [IOK
https://m.edso0.ru/7f41a636
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3.2

Baxneiinie
METaJUIBI U UX
COeTUHEHUS

16

YUUTEIIEM U €T0
YICHUKAMH,
CIOCOOCTBYIOIINUX
MO3UTUBHOMY
BOCHPUSTHIO
yUYaIIIMHUCS
TpeGoBaHUH 1 POCHO
YUUTEI,
MIPUBIICUCHUIO HX
BHUMaHHS K
oOcyxaaemMoin Ha
ypoke nHpopmanumy,
aKTHBH3AIIUH UX
MI03HaBaTEIbHOM
NeSITeTbHOCTH;

2.  ITloGyxnenue
IIKOJIbHUKOB
co0iroaaTh Ha ypoke
OOIIeNpUHATHIE
HOPMBI TIOBEJICHHUS,
IpaBujIa OOLIEHHUS CO
CTapUIMMHU
(yuutensmu) u
CBEPCTHHKAMHU
(oOy4arormucs),
MIPUHIIMITBI Y4eOHOM
JHMCIUILTHHBL 1
CcaMOOpTaHU3aIlHH;
3. IlpuBneuenue
BHUMAaHUS

PDIIT https://resh.edu.ru/
bu6mmoreka [IOK
https://m.edso0.ru/7f41a636



https://resh.edu.ru/
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IIKOJIbHUKOB K
IIEHHOCTHOMY aCIEeKTy
M3y4aeMbIX Ha ypOKax
SIBJICHHH,
OpTraHM3aIHsI UX
paboThI ¢ moTy4aeMoit
Ha YPOKE COITUAITBHO
3HAYUMOM
nHpopManuein —
WHUIUUPOBAHUE €€
o0cCyXIeHus,
BBICKa3bIBaHUS
YUaIIUMHUCS CBOETO
MHEHHSI T10 €€ TIOBOY,
BBIPaOOTKH CBOETO K
HEH OTHOIICHUS;

4, Hcnoas3oBanue
BOCITUTATEIbHBIX
BO3MOKHOCTEU
coJiep>KaHus
y4eOHOTO0 npenMeTa
4yepe3 IEMOHCTPAITHIO
JIETSIM IPUMEPOB
OTBETCTBEHHOTO,
IPaXTaHCKOTO
MTOBEJICHUS,
MPOSIBJICHUS
YEJIOBEKOIIIOOUS U
T00pOCePICYHOCTH,
gyepes 1moadop




COOTBETCTBYIOLIHX
TEKCTOB JJIsl YTEHHUS,
3aJa4 AJs pelieHus,
poOJIEMHBIX
CUTYyalUi 11
o0CyXJIeHUS B KJIacce;
5.  IlpumeHnenue Ha
ypoKe
WHTEPAKTHBHBIX (HOpM
paboThl yyalmxcs:
UHTEJUIEKTYaJIbHbIX,
JIeNIOBBIX,
CUTYallUOHHBIX UTD,
CTUMYJIUPYIOIINX
MO3HABATEIBHYIO
MOTHBAITUIO
IIKOJIbHUKOB;
JUCKYCCUI, KOTOPBIE
JAI0T yyaluMcst
BO3MOXHOCTb
IPUOOPECTHU OIBIT
BEJICHUS
KOHCTPYKTHBHOTO
JIMAJIora; TpymnioBOu
paboThI UK paboOTHI B
napax, KOTOpbIe yJaT
HIKOJIbHUKOB
KOMaHJIHOW paboTe u
B3aUMOJCHUCTBUIO C
JIPYTUMH JETbMU;




6. BkmnroueHnue B
YPOK UTPOBBIX
Mpoueayp, KOTOpbIe
TIOMOTaf0T

Mo JIepKaTh
MOTHBAIIMIO ASTEH K
MOJYYECHUIO 3HAHHUI,
HaJaXUBaHHUIO
MO3UTUBHBIX
MEKIIMIHOCTHBIX
OTHOIIICGHUH B KJjacce,
IIOMOT'af0T
YCTaHOBJICHUIO
n00poKenaTeaIbHON
aTMocdepsl BO BpeMs
YpOKa;

7. Opranuzanus
medcTaa,
HacTaBHUYECTBA
MOTUBHPOBAHHBIX U
3pPYAUPOBAHHBIX
yUaluXcsl HaJ[ UX
HEYCIEeBAIOIIMMU
OJTHOKJIACCHUKAMHU,
JTaroIIero
IIKOJIbHUKAM
COIIMAJIbHO 3HAYMMBIN
ONBIT COTPYAHUYECTBA
¥ B3aUMHOM ITOMOIIIH;




NuaunuupoBanu
€ U TIOJIIePIKKa
WCCIIEI0BATEIILCKON
JeSITeIbHOCTH
IIKOJIbHUKOB B
pamMKax peanu3ariu
HMU
WHIUBUIYAIbHBIX U
TPYIIOBBIX
HCCIIEI0OBATEILCKUX
MPOEKTOB, YTO JACT
IIKOJIbHUKAM
BO3MOXHOCTb
MPpUOOPECTH HABBIK
CaMOCTOSITEITLHOTO
pelIeHus
TEOPETUYECKOMN
MpOOJIeMbI, HaBBIK
TeHepUPOBAHUS U
odopmiIeHUS
COOCTBEHHBIX HIEH,
HaBBIK
YBaXHUTEILHOTO
OTHOIICHHS K 9yKUM
HesM,
0(OPMIICHHBIM B
paboTtax npyrux
HCCIIefoBaTeIeH,
HaBBIK MyOJIUYHOTO




Paznen 4. Xumus u okpyxamomas cpeaa

BemiecTBa n
4.1 MaTepHuabl B )KU3HU 3
YeroBeKa
[ToBTOpenue n 06o0IIEHNE 3

BBICTYIUICHUS TIEPE]T
ayIUTOpHEH,
apryMEeHTHUPOBAHUS U
OTCTauBaHUs CBOEH
TOYKH 3PEHUSL.

1.  YcranoneHue
JOBEPUTEITHHBIX
OTHOIICHUH MEXTY
YUYHUTEJIEM U eT0
YYCHHKaMH,
CTIIOCOOCTBYIOIMINX
MO3UTUBHOMY
BOCTIPUSITHIO
y4anMuCs
TpeGoBaHUM U MPOCHO
YUUTEI,
MIPUBJICYCHUIO UX
BHUMaHHS K
o0cyxmaemMoii Ha
ypoke uHpopManuu,
AKTHBH3AI[UH UX
IT03HABATEIbHOU
NesITebHOCTH;

2. IloGyxnenue
HIKOJIEHUKOB
co0JIr0IaTh Ha YpOKe
OOIIETTPUHATHIE
HOPMBI [TOBEACHUS,
npaBujia oOIEHUS CO

PO https://resh.edu.ru/
bubmuorexa [JOK
https://m.edso0.ru/7f41a636

PDIIT https://resh.edu.ru/
bu6mmorexa [IOK
https://m.edso0.ru/7f41a636
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CTapUIIMHU
(yuuTensiMu) u
CBEPCTHHUKAMHU
(oOy4arormumucs),
MIPUHITUIIBI Y4eOHOM
JTUCIUTUTAHBI U
CaMOOpTaHU3aIHH;

3.  IlpuBneuenue
BHUMAaHUS
IIKOJILHUKOB K
LIEHHOCTHOMY aCHeKTy
M3Yy4aeMbIX Ha ypoKax
SIBJICHUH,
OpraHHU3aIMs UX
paboThI ¢ oayyaeMon
Ha YPOKE COIMAITEHO
3HAYUMOM
nHpopmanuen —
WHUIUUPOBAHUE €€
o0cyXIeHus,
BBICKa3bIBaHUS
YUaIIUMHCS CBOETO
MHEHHS T10 €€ TIOBO.Y,
BBIPaOOTKH CBOETO K
HEl OTHOIIICHUS,

4.  Hcnonws3zoBaHue
BOCITUTATENbHBIX
BO3MOKHOCTEH
coJiepKaHus
y4eOHOTO0 npenMeTa




yepe3 J1EMOHCTpaLUIo
JETSIM IPUMEPOB
OTBETCTBEHHOTO,
IPaxIaHCKOTO
MOBE/ICHUS,
MIPOSIBIICHUS
YeJIOBEKOIIO0US 1
T00pOCepICYHOCTH,
gepes 1moadop
COOTBETCTBYIOIIUX
TEKCTOB JIJIsl YTCHUS,
3a/1a4 JUIsl perieHus,
PpoOJIEMHBIX
CUTYyaluil ais
00CyX/IeHHS B KJIacce;
5.  Ilpumenenue Ha
ypoKe
MHTEPAKTUBHBIX POpPM
paboThI yUaImxcs:
WHTEJIEKTYyalbHBIX,
JICJIOBBIX,
CUTYAIlMOHHBIX UTP,
CTUMYJTHP YFOIITHX
MO3HABATEIBHYIO
MOTHBAITUIO
IITKOJIbHUKOB;
JIMCKYCCHI, KOTOpbIE
JA0T yJaluMmces
BO3MOKHOCTh
pUOOPECTHU OIBIT




BEJICHUS
KOHCTPYKTHUBHOTO
JIMaJora; TpymnnoBou
paboThl WK pabOTHI B
rnapax, KOTOpble y4ar
IIKOJIbHUKOB
KOMaHJIHOW paboTe u
B3aMMO/ICHCTBUIO C
JIPYTUMU JETHhMU;

6. BxiroueHwue B
YPOK UTPOBBIX
MpoLeayp, KOTopbie
MIOMOTal0T
MOJIePKaTh
MOTHBAIIUIO JETEN K
MOJYYECHUIO 3HAHUI,
HaJaXUBAHUIO
TTO3UTUBHBIX
MEKIUYHOCTHBIX
OTHOIIIGHUH B Kjlacce,
MOMOTaI0T
YCTaHOBJICHUIO
n00poKenaTeTbHOM
aTMocdepsl BO BpeMs
YpOKa;

7. OpraHuzanus
medcersa,
HaCTaBHUYECTBA
MOTHUBHUPOBAHHBIX U
3PYIUPOBAHHBIX




yUaluXxcsl HaJl uX
HEYCIEeBAIOIIUMHU
OJIHOKJIACCHUKaMH,
JTAIOIIETO
LIKOJIbHUKaM
COLMAIIBHO 3HAYUMBbIN
OTIBIT COTPYAHUYECTBA
¥ B3aUMHOM ITOMOIIIH;
8.

NunumuupoBanu
€ U MOJJIepPIKKa
HCCIIeIOBATENBCKON
JeSITeNIbHOCTH
IIKOJIbHUKOB B
paMKax peann3aiuu
MU
WHIUBUIYATBHBIX U
TPYTIOBBIX
HCCIIEA0BATENIbCKUX
MIPOEKTOB, YTO AACT
IIKOJIbHUKAM
BO3MOKHOCTh
MPpUOOPECTH HABBIK
CaMOCTOSTEIILHOTO
perieHus
TEOPETUYECKOI
MPOOJIeMBI, HaBBIK
TEHEPUPOBAHUS U
odopmIIeHUS
COOCTBEHHBIX HIEH,




HaBBIK
YBaKUTEIBbHOTO
OTHOILICHMS K 9y KUM
UIesIM,
0(OpMJICHHBIM B
paboTtax npyrux
HCCIIeI0BaTeICH,
HaBBIK ITyOJIMYHOTO
BBICTYIIJICHUS TIEPE
ayIUTOPUEN,
apryMEHTHPOBaHUS U
OTCTaMBaHUs CBOEH
TOYKHU 3PEHUS.

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHME
8 KJIACC

Ne
n/n

Tema ypoka

HpeI[MeT XuMuHU. Poab XMMHMU B J)KHM3HU YEJIOBEKA. XHUMHS B CHCTEME

JIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTeIbHbIE

pecypchI

VYpoxk (POIII)

1 Hayk. Tena u BemectBa. @U3NUECKHE CBOMCTBA BEIIECTB. ATperaTrHoe https://resh.edu.ru/subject/lesson/1521/main/
COCTOSIHHE BEILECTB. bubmmoreka ITOK https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METOAAX MO3HAHMS B XUMUH bubmmorexa LIOK https://m.edsoo.ru/ff0d227e
3 [Mpaktrueckas padota Ne 1 «IIpaBuia pabotsl B tabopatopuu u npuémel  bubmuorteka [{OK https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ 1ab0paTOPHBIM 000PYIOBAHUEM)
VYpoxk (POIII)
4 Uucteie BemecTBa U cMech. CIocoObl pa3/ieiieHus: CMeCei https://resh.edu.ru/subject/lesson/1522/main/
bu6nuoreka ITOK https://m.edsoo.ru/ff0d26ca
5 [Mpaktrueckas padota Ne 2 «Pa3aenenue cmeceil (Ha mpuMepe OYUCTKH bubnunorexa [IOK  https://m.edsoo.ru/ff0d28c8
MTOBapEeHHOM COJIH)»
Ypoxk (POIII)
6 ATOMBI M MOJIEKYJTBI https://resh.edu.ru/subject/lesson/1486/main/
bubmuoreka [IOK https://m.edsoo.ru/ff0d2a6c
Ypoxk (POII)
7 XUMHUYECKUE DTIEMEHTHI. 3HAKH (CUMBOJIBI) XUMHUYECKHUX JJIEMEHTOB https://resh.edu.ru/subject/lesson/1486/main/
bubmmoreka [{OK https://m.edsoo.ru/ff0d2be8
[IpocThie U CIOXKHBIE BEIIECTBA VYpox (POIII)
8 https://resh.edu.ru/subject/lesson/1486/main/
bubmumoreka [{OK https://m.edsoo.ru/ff0d2a6c
VYpoxk (POIII)
9 ATOMHO-MOJICKY/ISIPHOE YUCHHE https://resh.edu.ru/subject/lesson/1486/main/

bubmmorexa LIOK https://m.edsoo.ru/ff0d2d50
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3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XMUMHUYecKas Gpopmyia.

Ypoxk (POIII)

10 BATEHTHOCTE ATOMOB XUMIIECKHX S1EMEHTOR https://resh.edu.ru/subject/lesson/1487/main/
bubmmorexka [{OK https://m.edsoo.ru/ff0d2eae
Ypoxk (POIII)

11 OTtHocuTebHAs aTOMHast Macca. OTHOCUTEIbHAs MOJICKYJISIpHAs Macca https://resh.edu.ru/subject/lesson/1487/main/
bubnuoreka [{OK https://m.edsoo.ru/ff0d323c
Ypoxk (POIII)

12 MaccoBast 10J1s1 XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUHU https://resh.edu.ru/subject/lesson/1487/main/
bubmuoreka [IOK https://m.edsoo.ru/ff0d350c
Ypoxk (POIII)

13 KonuyectBo BemiectBa. Moib. MousipHas Macca https://resh.edu.ru/subject/lesson/2063/main/
bu6nuoreka [TOK https://m.edsoo.ru/ff0d5230

B3anMocCBs3b KOJIMYECTBA, MACCHI M YKMCIIa CTPYKTYPHBIX €THHHUI] Ypor (PO .
14 semecTBa. PACUETH 110 (p(;pMynaM HMHUCCRIX COCTHHCHH https://resh.edu.ru/subject/lesson/2448/start/
' ' bu6nuoreka ITOK https://m.edsoo.ru/ff0d5708

VYpoxk (POIII)

15 dusnueckne n XUMUYECKUE SBICHHS https://resh.edu.ru/subject/lesson/1485/conspect/
bu6nuoreka IIOK https://m.edsoo.ru/ff0d37fa
VYpoxk (POIII)

16 XuMudeckasi peakius u e€ mpu3Haku https://resh.edu.ru/subject/lesson/1485/conspect/
bubmmoreka [{OK https://m.edsoo.ru/ff0d3al6
Ypoxk (POII)

17 3aKOH COXpaHEeHHUs1 MacChl BEIECTB. XMMUYECKHE ypaBHEHUS https://resh.edu.ru/subject/lesson/1519/main/
bu6mmoreka [{TOK https://m.edsoo.ru/ff0d3b88

18 Knaccugukanus XuMu4ecKkux peakiuuii (CoeTMHeHNs, Pa3I0oKEeHUS, bubmmnoreka LIOK https://m.edsoo.ru/ff0d3f34

3aMeleHus, o0OMeHa)
19 M. B. JlomoHOCOB — yuéHbli-3HIHKIOMEANCT. O000IIEeHHE U bubmmorexka I{OK https://m.edsoo.ru/ff0d40c4

cucTeMaTH3alus 3HaHUH
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20

KonTponpnas padora Nel mo Teme «BeriecTBa 1 XUMHUYECKHE PEAKITUN

bub6mmoreka [{TOK https://m.edsoo.ru/ff0d4290

Boznyx — cmechk razos. CocraB Bo3ayxa. Kucinopon — aneMeHT u

VYpoxk (POIII)

21 HpOCTOE BemecTso, O30H — AIOTPOMAL MOLHHKALI KHCIOPOa https://resh.edu.ru/subject/lesson/2446/main/
' bubnumoreka [{OK https://m.edsoo.ru/ff0d448e
Haxoxxnenue kucinopoia B mpupoie, Pu3HIecKue U XUMUIECKHEe Ypox (POLD . .
22 CBoficTRA KHCTOPOXA (peaKI OKH(;HCHM roperiie). OKCHbI https://resh.edu.ru/subject/lesson/2447/main/
’ ’ ' bu6muoreka IIOK https://m.edsoo.ru/ff0d4614
CriocoOBblI MMoTyYeHHsI KHCIOPOa B JIA0OPATOPUU M MIPOMBIIUICHHOCTH. Ypox (POLD . .
23 Ipimerenie kiciopoa. Kpyropopor KHCIOpOIa B HPHPOE https://resh.edu.ru/subject/lesson/2447/main/
' bu6nuoreka IIOK https://m.edsoo.ru/ff0d497a
TernoBoit 3¢ (hexT XUMUUECKOH PeaKkuy, TEPMOXUMUIECKHE ¥pox (PO . i
24 yPABHEHIS, FK30- H DHIOTEPMIECKIX péaKHMX https://resh.edu.ru/subject/lesson/2437/main/
’ Bubnunoreka LIOK https://m.edsoo.ru/ff0d4790
o5 TomuuBo yross u MeTaH. 3arpsi3HeHHE BO3yXa, YCHICHUE mapHukoBoro — bubmunoreka LIOK https://m.edsoo.ru/ff0d4c4a
s dexra, pazpylieHue 030HOBOTO CIIOS
26 [pakTrueckas padora Ne 3 o reme «Ilomydenue u cooupanue bubmuorexa LIOK https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHUE eT0 CBOUCTBY»
Bonopon — anemeHT u npocroe Bemectso. Haxoxaenne Bogopoaa B ¥pox (P . i
27 npipoze https://resh.edu.ru/subject/lesson/3119/main/
bubmmoreka [{OK https://m.edsoo.ru/ff0d4dd0
VYpoxk (POIII)
28 dusnuecKkue U XUMUIECKHEe CBOMCTBA Bogopoaa. [Ipumenenue Bogopoaa = https://resh.edu.ru/subject/lesson/3119/main/
bubmmorexa I{OK https://m.edsoo.ru/ff0d4dd0
Ypoxk (POII)
29 [MToHsTHE O KUCIOTAaX U COMSIX https://resh.edu.ru/subject/lesson/2054/main/
bu6mmoreka [{TOK https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTydeHus: BOAOPOa B Taboparopuu Ypox (PILL)

https://resh.edu.ru/subject/lesson/3119/main/
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bu6nuoreka [IOK https://m.edsoo.ru/ff0d4dd0

[TpakTrueckas padota Ne 4 o reme «Ilomydyenue u cobupanue

bubmmorexa LIOK https://m.edsoo.ru/ff0d4f42

31 BOJIOPO/1a, U3YUCHHUE €0 CBOWCTBY
VYpoxk (POII)
32 MossipHblii 006EM ra30B. 3aKOH ABOTaapo https://resh.edu.ru/subject/lesson/2063/main/
bubmmorexa LIOK https://m.edsoo.ru/ff0d542e
Pacuetsl mo xumuyeckum ypaBHeHUsAM. Beruuciaenus oobéma, Ypox (PIIII)

33 KOJIMYECTBA BEIECTBA ra3a [0 €ro U3BECTHOMY KOJIMYECTBY BEIIECTBA https://resh.edu.ru/subject/lesson/2063/main/
WM 00bEMY bubmuorexa LIOK https://m.edsoo.ru/ff0d55a0
PacdeTs! 10 XMMHUYECKMM ypaBHEHUSAM. BorunciieHuss 00bEMOB Ta30B 110 Ypo (PIL) .

34 YPaBHEHHUIO PEAKI[HK Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUIA Ta30B https:/resh.edu.ru/subject/lesson/2/31/stary

bu6mmoreka [{OK https://m.edsoo.ru/ff0d5708
duznueckre 1 XMMUYECKHE CBOMCTBA BOAbl. KpyroBopoT BoJibI B Ypoxk (POILI)

35 npupoe. 3arps3HeHne MPUPOIHBIX BoA. OXpaHa U OYHCTKA TPUPOTHBIX https://resh.edu.ru/subject/lesson/2062/main/
BOJI. bubmmorexa LIOK https://m.edsoo.ru/ff0d587a

Ypoxk (POIII)
36 OcnoBanusl. [TorsaTHE 00 MHAMKATOpPAX https://resh.edu.ru/subject/lesson/2443/main/
bu6muoreka ITOK https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurens. PactBopumocTs BemecTs B Boje. PacTBopsl. VYpoxk (POIII)

37 HacwiiienHbie 1 HeHACHIIEHHBIE pacTBOPBL. MaccoBast 1oJisl BEIIECTBA B https://resh.edu.ru/subject/lesson/2062/main/
pactBope. Poib pacTBOpOB B IpUPO/IE U B )KU3HH YEIIOBEKA. bubmmoreka [{OK https://m.edsoo.ru/ff0d5b40

38 [Mpaktrueckas padota Ne 5 o Teme «[IpuroroBiaeHne pacTBOPOB C bubaunoteka [IOK https://m.edsoo.ru/ff0d5eba
ONpeAeIEHHON MacCOBOM JI0JIE€H PAaCTBOPEHHOTO BEIIECTBAY

39 KonTponbnas padota Ne2 mo teme «Kucmnopona. Bomopoa. Boga» bubnrorexa LIOK https://m.edsoo.ru/ff0d6342
Krnaccudukanus Heoprannueckux coeguHeHn. OKCUIBbI. VYpoxk (POIII)

40 Knaccudukanus okcuaos: coneobpa3yromue (KUCI0THBIE, OCHOBHEIE, https://resh.edu.ru/subject/lesson/2445/main/

amdoTepHbIe) U HecosieoOpasyromre. HoMeHKIaTypa oKCHI0B

bubnumoreka [{OK https://m.edsoo.ru/ff0d664e
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Ypoxk (POIII)

41 du3HUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [TorydeHre OKCHI0B https://resh.edu.ru/subject/lesson/2444/main/
bubmmorexa LIOK https://m.edsoo.ru/ff0d664e
OcnoBanust. Knaccuukaiiuss OCHOBaHHUH: 1IEJI0YN U HEPACTBOPUMBIC Ypox (PIL) . i
42 octoparis, HOMEHKIATYpa OCHOBaHMI] https://resh.edu.ru/subject/lesson/2442/main/
bu6nuoreka [{OK https://m.edsoo.ru/ff0d67ca
OuU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBaHUH. [lonyueHne Ypox (POL . .
43 o CHOBAHTL https://resh.edu.ru/subject/lesson/2443/main/
bubmmoreka [{OK https://m.edsoo.ru/ff0d67ca
Ypoxk (POIII)
44 Kucnotel. Knaccudukanus kuciaot. HoMeHkIaTypa KHCIOT https://resh.edu.ru/subject/lesson/2055/main/
bub6muoreka IIOK https://m.edsoo.ru/ffOdfee2
dusnueckue U XUMUYECKHE CBOWCTBA KUCIIOT. Psii ak THBHOCTH Ypor (PO . .
45 seranos H.H. Bexerosa, [onysere Kucior https://resh.edu.ru/subject/lesson/2055/main/
o ' ' bu6nuoreka IIOK https://m.edsoo.ru/ffOdfee2
Comu. Homenknatypa coseid. @uznueckne 1 XUMUYECKHE CBOMCTBA Ypo (PIL) . .
46 coneit. CriocoGit monyserus coeii https://resh.edu.ru/subject/lesson/2054/main/
' ' bu6nuoreka IIOK https://m.edsoo.ru/00ad9474
47 [Mpaktrueckas padota Ne 6. Penienue sxcriepiMeHTaIbHBIX 33124 110 bubnunoreka [IOK https://m.edsoo.ru/00ad9b7c
Teme «OCHOBHBIE KJTACChI HEOPTAaHHUECKUX COCTHHEHUI
Ypoxk (POI)
48 I'eneTnyeckas CBSI3b MEXKAY KJacCaMHU HEOPTaHHMUECKUX COSTMHEHHMA https://resh.edu.ru/subject/lesson/2440/main/
bubmmoreka [{OK https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U cucTeMaTU3alus 3HaHU! bubmmoreka [{OK https://m.edsoo.ru/00ad9cb2
50 KontpossHas pabota Ne3 mo teme "OcHOBHBIC KiIacchl Heoprannueckux — bubmunorexa [IOK https://m.edsoo.ru/00ad9ela
coeguHeHuin"
51 IlepBblie MOMBITKY KJIACCH(PHUKALIMNA XUMUYECKUX 1eMeHTOB. [loHsATHE 0 Ypoxk (POLII)

rpymmnax CXOAHbIX 3JICMCHTOB (IJ.[GHO‘-IHBIC 1 MCJI0YHO3CMCIIbHBIC

https://resh.edu.ru/subject/lesson/2053/main/
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METaJIJIbI, TAJIOTEHBI, UHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOPBIE 00Pa3yIoT
amoTepHbIe OKCUIBI U TUAPOKCUIBL.

bubnuoreka [{OK https://m.edsoo.ru/00ad9ffa

IIepnonnueckuit 3akoH. Ilepuonnueckas cucteMa XMMU4YECKUX ¥pox (PIL .
52 semenron JI, . Merneneesa https://resh.edu.ru/subject/lesson/2053/start/
bubmuoreka [IOK https://m.edsoo.ru/00ada52c
Kopotkonepuoanas u jymmaHONIEproaHast popMsbl [leproanyeckas VYpoxk (POIII)

53 crcremMa xumuueckux anementoB JI. . Menzaencesa [lepronast u https://resh.edu.ru/subject/lesson/2053/start/
rpymibl. @U3HYECKU CMBICI TIOPSIIKOBOTO HOMEpa , HOMEp MepHoia 1 bubnunoreka LIOK https://m.edsoo.ru/00ada52c
IPYIIIBI SJIEMEHTOB.

Ypoxk (POIII)
54 Crpoenue atomoB. CocTaB aTOMHBIX sijiep. M30TOMbI. DIEKTPOHBI. https://resh.edu.ru/subject/lesson/2051/main/
bu6muoreka IIOK https://m.edsoo.ru/00ada342
CTpoeH#He AIIEKTPOHHBIX 000JI0YEK aTOMOB TIEPBhIX 20 XUMHUECKUX Ypor (PO . .
55 snemerrros Tepuomieckoii cuctems: I, M. Menzeneesa https://resh.edu.ru/subject/lesson/2050/main/
T bub6muoreka IIOK https://m.edsoo.ru/00ada6bc

56 XapakTeprCTHKa XMMHUYECKOTO 3JIEMEHTA 110 €r0 TMOJIOKSHHIO B bubnmoreka [IOK https://m.edsoo.ru/00ada824
[Tepnonnueckoii cucreme /1. 1. Menneneena
3aKOHOMEPHOCTH N3MEHEHHE Payca aTOMOB XUMHUYECKOTO 3JICMEHTOB, bubnunotexa [IOK https://m.edsoo.ru/00ada96e

57 METAJUTMYECKUX ¥ HEMETAUTMIECKUX CBOMCTB IO IPYIIaM M IEPUO/IaM.
3nayenue [Tepruoauueckoro 3akoHa JiIsl pa3BUTHs HAYKH U TpaKkTUKH. [

N. MenaeneeB — y4€HbIN, EIArOT U TPaKIaHH
Ypoxk (POII)
58 DNEeKTPOOTPHULIATENBHOCTh AaTOMOB XUMHUYECKUX HJIEMEHTOB https://resh.edu.ru/subject/lesson/2439/main/
bubmmoreka [{OK https://m.edsoo.ru/00adaab8
Ypoxk (POI)
59 Xumuueckas cBsi3b. IOHHast XuMudeckas CBsI3b https://resh.edu.ru/subject/lesson/2439/main/

bu6muoreka [{OK https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ad9ffa
https://resh.edu.ru/subject/lesson/2053/start/
https://m.edsoo.ru/00ada52c
https://resh.edu.ru/subject/lesson/2053/start/
https://m.edsoo.ru/00ada52c
https://resh.edu.ru/subject/lesson/2051/main/
https://m.edsoo.ru/00ada342
https://resh.edu.ru/subject/lesson/2050/main/
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://resh.edu.ru/subject/lesson/2439/main/
https://m.edsoo.ru/00adaab8
https://resh.edu.ru/subject/lesson/2439/main/
https://m.edsoo.ru/00adac34

Ypoxk (POIII)

60 KoBasienTHas moJsipHas XUMHYECKas CBSI3b https://resh.edu.ru/subject/lesson/2048/start/
bubmmorexa LIOK https://m.edsoo.ru/00adaab8
Ypoxk (POIII)

61 KoBasnieHTHast HemosipHasi XUMUYECKast CBS3b https://resh.edu.ru/subject/lesson/2048/start/
bubmuoreka [IOK https://m.edsoo.ru/00adaab9
Ypoxk (POIII)

62 CreneHpb OKUCICHHS https://resh.edu.ru/subject/lesson/3121/main/
bubmmoreka [{OK https://m.edsoo.ru/00adae28
Ypoxk (POIII)

63 OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIMH https://resh.edu.ru/subject/lesson/3122/main/
bu6nuoreka LIOK https://m.edsoo.ru/00adb076

[Tporecchl OKUCIUTENSI U BOCCTaHOBICHHs. OKUCIUTENH U Ypox (PILL) . :
64 BOCCTAHOBHTEH https://resh.edu.ru/subject/lesson/3122/main/
' bu6muoreka IIOK https://m.edsoo.ru/00adb076
65 KontposnsHas padota Ne4 o teme «CtpoeHue aroma. XuMU4ecKast bubnunoreka [IOK https://m.edsoo.ru/00adb486
CBSI3b»

66 PesepBHbIit ypok. O000IIEHNE U CUCTEMaTH3aIsI 3HAHUI bubnuoreka LIOK https://m.edsoo.ru/00adb33c

67 Pe3epBHbIii ypok. O000IIIEHHE U CUCTEMAaTH3AIMsI 3HAHHUI bubnunorexa [IOK https://m.edsoo.ru/00ad9ch2
VYpok 0606menue (POLL)

68 PesepBHbIii ypok. O000IIEHHE U CUCTEMATU3AIMsI 3HAHUI https://resh.edu.ru/subject/lesson/3093/main/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

bubmmoreka [{OK https://m.edsoo.ru/ff0d61c6
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9 KJIACC

DJIeKTpOHHbIe NN (ppoBbIE

Jr:;_)n Tema ypoka o0pa3oBaTe/bHbIE Pecypchl

1 [Tepuonuueckuii 3akoH. [lepronnueckas cucteMa XuMHYEeCKUX 31eMeHToB Jl. 1. bu6nmoreka [IOK
MenneneeBa. CTpOCHHE aTOMOB. https://m.edsoo.ru/00adbh59e
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB NIEPBBIX TPEX MEPUOIOB, bubnnorexka HOK

2 KaJIHsl, KQJIBIMS M MX COEAMHEHNI B COOTBETCTBHH C IOJI0KEHHEM DJIEMEHTOB B https://m.edsoo0.ru/00adb6b6
Ilepuonuueckoil cucteme U CTPOEHUEM UX ATOMOB.
Knaccu¢ukanus 1 HOMEHKIaTypa HEOPraHMYECKNX BEIIECTB. XUMUYECKHAE CBOWCTBA bubnnorexka HOK

3 BEILIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIaCCaM HEOPraHWYECKUX COCJANHCHUH, https://m.edsoo.ru/00adb7e2
TeHETUYECKas CBSA3b HEOPraHUYECKUX BELIECTB.
CrpoeHue BemecTBa: BUJIbl XUMUYECKON CBSA3H. THIBI KPUCTAIUIMUECKUX PELIETOK, bubnuoreka [JOK

4 3aBUCHMOCTH CBOMCTB BEIIECTBA OT THIIA KPUCTAUTMUESCKOI PemETKN M BUia XuMmudeckoit | https://m.edsoo.ru/00adbac6
CBSI3H.

5 KontponbHas padora Nel no teme «IloBTopenue u yriy0neHne 3HaHUH OCHOBHBIX
pa3nesoB Kypca 8 Kiacca»
Krnaccudukanys XuMHUeCcKUX peaklMi [0 pa3IM4HbIM MPU3HAKaM (10 YUCILY U COCTaBy bubnmnorexka HOK

6 Y4YaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY 3((dekTy, Mo N3MEHEHHUIO TeneHeil https://m.edsoo.ru/00adbcb0
OKHCJICHUS XMMUYECKHX 3JIEMEHTOB, IO 00PaTUMOCTH, M0 YYaCTHIO KaTalu3aropa). JDK30-
U DHIOTEPMUYECKUE PEAKLINN, TEPMOXUMUYECKUE YPABHEHHUS.
[TonsiTre o ckopoctu xuMHuueckoil peakuuu. [lonsarre 06 oOpaTUMbIX U HEOOPATUMBIX bu6muoreka [JOK

7 XMMHUYECKHX peaknusx. [IoHITHEe 0 TOMOTeHHBIX ¥ FeTEPOTreHHBIX peaknusax. [loHsTue o https://m.edsoo.ru/00adbe9a
KaTajuse.

. VYpoxk (POIII)
3 [TonaTne o0 XxumMu4eckoM paBHOBeCHH. DAKTOPBI, BIMSIOIINE HA CKOPOCTh XUMUYECKOM https://resh.edu.ru/subject/lesson/2103/

PEAKIMHU U IMOJIOXKCHUC XUMHUYCCKOI'0 paBHOBECHUA

main/



https://m.edsoo.ru/00adb59e
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bu6nuoreka [IOK
https://m.edsoo.ru/00adc28c

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcakuuu, SHGKTpOHHbe/'I 0aJlaHC OKHMCIIUTEIBHO-

VYpox (POII)
https://resh.edu.ru/subject/lesson/2104/

9 BOCCTaHOBUTENBHOU peakiuu. CoCTaBICHUE YPAaBHEHUH OKUCIUTEIBHO- start/
BOCCTAHOBUTEIIBHBIX PEAKIUH ¢ UCIIOJIb30BAaHIUEM METOA MIEKTPOHHOTO OajaHca. bubmmoreka [IOK
https://m.edsoo.ru/00adcade
VYpoxk (POIII)
Teopust AIEKTPOTUTUICCKON AUCCOIMAIIIH. DIICKTPOIUTHI U HEANICKTPOIUTHI. KaTHOHBI, https://resh.edu.ru/subject/lesson/1518/
10 aHHOHEL. MexXaHUu3MEI Jucconuran BEUICCTB C pa3JIMUHbIMU BUAAMU XUMHYECKOU CBS3H. w
Crenens auccoranyy. CHIBHBIC U CIIA0BIC JICKTPOIUTHI bubnuorexa [HOK
https://m.edso00.ru/00adcd68
VYpoxk (POIII)
. https://resh.edu.ru/subject/lesson/1603/
11 PCaKHI/II/I HOHHOr0 OOMeHa. Y CIIOBUSA HpOTE!KaHI/ISI pPCaKy HOHHOT'O 06M€Ha, IIOJIHBIC U main/
COKpallleHHbIE HOHHBIE YPABHEHHUS PEAKIIAM. Bubmiorexa [IOK
https://m.edso00.ru/00add448
VYpoxk (POIII)
. . . . https://resh.edu.ru/subject/lesson/1606/
12 CBOICTBa KHCJIOT U OCHOBAHUI B CBETE MNpeaACTaBJICHUA 00 SJICKTPOJIIMTHYCCKOU main/
AHCCOTHAT Bubmorexa [JOK
https://m.edsoo.ru/00add5d8
VYpoxk (POIII)
https://resh.edu.ru/subject/lesson/1606/
13 KauecTBeHHBIC peaKIMH Ha HOHBI main/

butbmmoreka [IOK
https://m.edsoo.ru/00add8h2
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VYpox (POII)
https://resh.edu.ru/subject/lesson/3123/

14 [TonsTHe o rumpoan3e couei main/
bu6nmoreka [IOK
https://m.edsoo.ru/00add9d4
VYpox (POII)
https://resh.edu.ru/subject/lesson/2101/
15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI start/
bubmuorexa [JOK
https://m.edsoo.ru/00addd12
16 IIpakTnueckas padota Ne 1. «PelreHne 3KCIIepUMEHTAIbHBIX 31249 bubamorexa LOK
https://m.edsoo.ru/00addbfa
17 Kontponbnas pabota No2 o Teme «JIeKTpoIMTUYECKasi IUCCOLUAIN. XUMUUECKUE BuGmorexa LIOK
PEainti B pacteopax> https://m.edsoo.ru/00addecO
OOm1ast xapakTepucTHKa raoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEPHBIC Ypok (PILL) .
. ’ https://resh.edu.ru/subject/lesson/2075/
18 CTCIICHU OKHCJICHUS. CTpOGHI/IC nu (1)I/I3I/I‘-IGCKI/IG CBOMCTBA IMPOCTHIX BEHICCTB — IraJIOTCHOB. main/
XuMHUECKUE CBOMCTBA Ha MPUMEpPE XJIopa (B3aMMO/ICHCTBHE C METALIaMH, HEMETaJlJIaMH, -
menouamu) bubmuotexa [JOK
https://m.edsoo.ru/00addfe2
VYpoxk (POIII)
Xnoposogopo. ConstHast KUCIIOTa, XUMHUYECKHE CBOMCTBA, TIOJIyUYeHHE, TPHMEHEHHE. https://resh.edu.ru/subject/lesson/2075/
19 JleiicTBHE XJIOpa U XJIOPOBOJIOPO/Ia HA OPTAHM3M YelloBeKa. BakHel e XIIopuIsl U UX main/
HaxO0’KJICHUE B IIPUPOJIE bu6muoreka [JOK
https://m.edsoo.ru/00ade104
[Mpaktuyeckas pabora Ne 2 o teme «IlonmydeHue CONSTHOM KMCIOTBI, H3y4eHUE e€
20 bubnuorexa [JOK

CBOICTBY

https://m.edsoo.ru/00ade348
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Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX peaKuHﬁ, €CJIM OAWH U3 pCarcHTOB AaH B

bu6nuoreka [IOK

21 U30BITKE https://m.edsoo.ru/00ade488
Oo6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOSHUS AaTOMOB, bubnmoreka [JOK
22 XapaKTepHbIE CTENICHN OKucieHus. CTpoeHHe 1 (PU3NUECKHE CBOMCTBA MPOCTHIX BEIIECTB https://m.edsoo.ru/00ade64a
— KHCIIOPOJia U CEpBHl.
AnnotpornHble MOAU(UKALIUN KUCIOPOJIa M CEPbl. XMMHUYECKHE CBOMCTBA CEPHI. ¥pox (PO .
. _ . https://resh.edu.ru/subject/lesson/2434/
93 Haxoxxnenue cepsl 1 €€ COSMHEHUH B IPUPOJIE. XUMHUECKOE 3arpsS3HEHUE OKPYKAIOIIEH main/
Cpeabl COeNMHEHHUSIMU CephI ( KUCIOTHBIC 0K/, 3arPS3HEHUE BO3TyXa U BOJIOEMOB),
cioco61>1 ero HpGI{OTBpaHI;CHE/DI. ’ a ) bubnuorexa LOK
https://m.edsoo.ru/00ade64a
24 CepoBoziopo/i, cTpoeHHe, GU3NIESCKUE U XUMHYECKHE CBOMCTBA bu6mmoreka [IOK
https://m.edso00.ru/00ade802
Ypoxk (POIII)
Oxcupl cepbl Kak MPEACTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KHCII0Ta, pU3HYECKUe U https://resh.edu.ru/subject/lesson/2077/
25 XUMHUYECKHE CBOMCTBa (00IIUE KaK MPEICTaBUTENN KIIAcca KUCIOT U CIIeU(PUIECKHUE). main/
IIpuMeHeHne cepHOI KUCTIOTBI. bubmuoreka [JOK
https://m.edsoo.ru/00adea28
26 XUMHUECKUE PeaKIMH, JIeXKaIe B OCHOBE MPOMBIIIUIEHHOT'O CIIOCO0a MOTy4YeHHsI CepHOM bubmuoreka [JOK
KucoThl. ConM CepHOM KHCIIOTHI, KaUeCTBEHHAsI peaklusl Ha Cyab(aT-uoH. https://m.edsoo.ru/00adec8a
27 Brrunciienre MaccoBoi 1071 BbIXOAa TPOIYKTA PEAKIIHI bubmmorexa [OK
https://m.edsoo.ru/00adec8a
VYpox (POII)
Oo6miast xapaktepucTrka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, https://resh.edu.ru/subject/lesson/2078/
28 XapaKTepHBIC CTETIEHN OKUCIICHUS. A30T, paclipoCTpaHeHHE B IPUPO/IC, PU3UIECKUE U main/

XUMHYECKHE cBoicTBa. KpyroBopoT azora B mpupo/ie

butbmmoreka [IOK
https://m.edsoo.ru/00adeecab
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AMMI/IaK, €ro (1)I/I3I/I‘ICCKI/IC 1 XUMHWYECCKUC CBOfICTBa, IMOJIYUYCHHUEC U IIPUMCHCHUC. Comn

VYpox (POII)
https://resh.edu.ru/subject/lesson/2078/

29 aMMOHHUS, UX (PU3UYECKHE U XMUMUYIECKUE CBOWCTBA, MpuMeHeHue. KadecTBeHHast peakuust ~ main/
Ha MOHBI-aMOHUS. bu6nmoreka [IOK
https://m.edso00.ru/00adf004
30 [TpakTuueckas padbora Ne 3 mo reme «llonydeHne aMmMuaka, U3y4eHHE €ro CBOMCTBY bubmmorexa LOK
’ https://m.edsoo.ru/00adf180
VYpoxk (POIII)
. . https://resh.edu.ru/subject/lesson/2074/
31 A3oTHas KUCIOTa, €€ (PU3MUECKHe U XUMUYCCKUE CBOKCTBA (00IIHE KaK TMPEICTABUTEIIN main/
KJIacca KUCJIOT | CIIeIU(PUIECKUE). BuGmorexa LIOK
https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS B KQUECTBE MUHEPAIbHBIX YA0OPEHUH.
32 XUMHUYECKOE 3arpsi3HEHUE OKPYIKaIOIEel cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE Joxkau,  bubmmoreka [JOK
3arpsi3HEHUE BO3/yXa, OYBBI U BOAOEMOB) https://m.edsoo.ru/00adf518
VYpoxk (POIII)
docdop. AmorpornHbie Moaudukanuu Gpochopa. pusrUecKrue U XUMUYECKAE CBOMCTBA. https://resh.edu.ru/subject/lesson/2073/
33 Oxcun pochopa (V) u pochopHas kucnora, GU3NIECKHUE U XUMUIESCKHE CBONCTBRA, main/
nosydenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATBHBIX yI00OpEHUI. bubnmnorexka HOK
https://m.edso0.ru/00adf68a
34 S;fif;i?:iﬁifg Kaice:eil;T;B IVA-rpynmel. OcoOEHHOCTH CTPOSHHS aTOMOB, BuGnmorexa LOK
' https://m.edso0.ru/00adfc20
VYpox (POII)
https://resh.edu.ru/subject/lesson/2072/
35 Yrnepon, amuioTponHbie MOIU(DUKAIINH, PACTIPOCTPAHEHHE B IPUPOAE, (PU3UUECKUE U main/

XUMHYECKHEe CBOICTBa. Ancopoums. KpyroBopot yriepoaa B mpupoze.

but6mmoreka [IOK
https://m.edsoo.ru/00adfd9c
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OKCI/II[BI yriaepoaa, ux (1)I/ISI/I‘ICCKI/IC 1 XMMHYECKHE CBOMCTBA 1

VYpox (POII)
https://resh.edu.ru/subject/lesson/2071/

36 MpUMEHEHHE. DKOJIOTHIECKUE TTPOOIEMBI, CBSI3aHHbIE ¢ OkcuaoM yrieposa (1V),rumnoresa main/
I00ATBHOTO MOTEIICHUS KIIMMAaTa, TapHUKOBBIN 2P (DEKT. bubmuorexa [JOK
https://m.edsoo.ru/00adfebe
VYpox (POII)
VYroJibHas KUCIIOTA U €€ COH, UX (U3NUECKUE U XUMHUYCECKUE CBOMCTBA M IPUMEHEHHE. https://resh.edu.ru/subject/lesson/2070/
37 KauectBenHnas peakuus Ha kapOoHaT -uoHbL. Mcnonp3oBanue kapOOHATOB B OBITY, main/
MEIUIIMHE, TPOMBIIIICHHOCTH U CEIIbCKOM XO035HCTBE. bubmmoreka [IOK
https://m.edso0.ru/00ae006¢c
38 [IpakTuueckas padora Ne 4 no teme "llonyuenue yrinekuciuoro ra3za. KauecrsenHas bubnnorexka HOK
peakius Ha KapOoHAT-HOH" https://m.edsoo.ru/00ae027e
[lepBoHaYaIbHBIC IOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHUSX yriiepoaa
(meTaHn, 9TaH, STUJICH, allETUICH, YTAaHOJI, TJIUIIEPUH, YKCYCHast kucioTta). [IpupoaHsie bu6mmoreka [IOK
39 UCTOYHHKHYTIIEBOIOPOB (YTOJIb, IPUPOAHBIN ra3, HEPTh), MPOAYKTHI UX TIepepabOTKU https://m.edsoo.ru/00ae054e
(6eH3uH), KX POJIb B OBITY U IPOMBITIUICHHOCTHU. [TOHATHS 0 OMOTOTHYECKUX BaXKHBIX
BEIIeCTBaX: XKUPAX, OeIKax, yrJIeBOJOB U UX POJIM B )KH3HU UeloBeka. MaTepuanbHOe
€IMCTBO OPTAaHUYECKUX U HEOPTAaHUUYECKUX COCAMHEHUN.
Kpemnnii, ero ¢pusznueckne u XMuMUYECKHE CBOMCTBA, MMOJYyUYEHUE U IPUMEHEHNE. VYpox (POIII)
Coenunenus kpeMHus B npupoje. O0rme npeacrasienus 06 okcuae kpemuus (1V) u https://resh.edu.ru/subject/lesson/2069/
40 KpeMHEeBO# kuciore. CHITMKATHI, HX HCIIOJb30BaHKE B OBITY, TPOMBIIIICHHOCTH. main/
Bakueiime cTpouTeNnbHbIE MaTepHAIIbl: KEpaMUKa, CTEKII0, OETOH, IIEMEHT, jkene300eToH.  bubnmoreka [JOK
ITpo6nembl 6€30MacHOr0 UCIOIB30BAHUS CTPOUTEIBHBIX MaTEPHUAIOB B IOBCEAHEBHOM https://m.edso00.ru/00ae080a
KU3HU.
41 [IpakTuueckas pabota Ne 5. Pemienue skcriepuMeHTaNbHBIX 3a7a4 1o TeMe «Baxkueiime bu6muoreka [JOK
HEMETAJUIBI U UX COECIUHEHU» https://m.edso0.ru/00ae0bf2
42 Kontponbras padota Ne3 no teme «BakHelIne HeMeTauTbl U UX COSTUHEHUS bubmmoreia LIOK

https://m.edso0.ru/00ae0e18
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OO01mas xapakTepuCcTHKa XUMUIECKIX HJIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX
nojoxxeHus B [lepuoandeckoit cucreme xuMmuueckux snementoB .M. Menaeneesa u
cTpoeHus atToMoB. CTpoeHHe MeTaIToB.MeTainueckast CBsI3b M METAJITNYCCKas
KpUCTaJUTH4ecKas pemérka. u3ndyeckrue cBOWCTBa METAJIIOB

XUMUYECKHE CBOMCTBA METAJJIOB. BJ'ICKTpOXI/IMI/I‘leCKI/Iﬁ paa HaprI)KeHI/Iﬁ MCTalJIOB

O6mue cnocoOb! monydeHus MmetamuioB. CruiaBsl (CTalnb, YyTyH, JIOPATFOMHHHUIA, OpOH3a)
Y MX TIPUMCHEHHUE B OBITY U MPOMBINUICHHOCTH. BBIUKCIIEHUS 110 YpaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3 PEareHTOB COAEPIKUT MPUMECH

Ilonsatue o KOppO3ruUu MECTAJIJIOB, OCHOBHBLIC CITOCOOBI 3aIlUThI OT KOPPO3UHU.

[[lenounsle MeTaNIBL: TTOJIOKEHNUE B lleproanueckoil cucreMe XMMHUYECKUX 2JIEMEHTOB
JI.1. MenneneeBa, CTpOEHHE UX aTOMOB, HaX0Xk/J1eHHe B ipupoe. dusnueckue n
XMUMHYECKHEe CBOWCTBA ( Ha IPUMEpE HATPHUS U KaJIHs).

Oxkcuabl ¥ TUAPOKCUBI HATPUs U Kanus. [[puMeHeHne nenoyHbIx METamioB U UX
COEIUHEHUN.

VYpox (POII)
https://resh.edu.ru/subject/lesson/1607/
main/

bu6nmoreka [IOK
https://m.eds00.ru/00ae103e

VYpox (POII)
https://resh.edu.ru/subject/lesson/1607/
main/

bubmuorexa [JOK
https://m.eds00.ru/00ae1156

VYpoxk (POIII)
https://resh.edu.ru/subject/lesson/3493/
conspect/151212/

bubnuoreka [IOK
https://m.eds00.ru/00ae1156

VYpoxk (POIII)
https://resh.edu.ru/subject/lesson/3479/
conspect/151186/

bu6nuoreka [IOK
https://m.eds00.ru/00ae1278

VYpoxk (POIII)
https://resh.edu.ru/subject/lesson/1602/
main/

bu6nuorexa [IOK
https://m.edso0.ru/00ae14b2

VYpoxk (POIII)
https://resh.edu.ru/subject/lesson/1602/
start/



https://resh.edu.ru/subject/lesson/1607/main/
https://resh.edu.ru/subject/lesson/1607/main/
https://m.edsoo.ru/00ae103e
https://resh.edu.ru/subject/lesson/1607/main/
https://resh.edu.ru/subject/lesson/1607/main/
https://m.edsoo.ru/00ae1156
https://resh.edu.ru/subject/lesson/3493/conspect/151212/
https://resh.edu.ru/subject/lesson/3493/conspect/151212/
https://m.edsoo.ru/00ae1156
https://resh.edu.ru/subject/lesson/3479/conspect/151186/
https://resh.edu.ru/subject/lesson/3479/conspect/151186/
https://m.edsoo.ru/00ae1278
https://resh.edu.ru/subject/lesson/1602/main/
https://resh.edu.ru/subject/lesson/1602/main/
https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/1602/start/

bu6nuoreka [IOK
https://m.edso0.ru/00ae14h?2

[IlerouHO3eMENBHBIE METAILIIBI — MATHUM U KaJbLUM: ITOJIOKEHUE B [lepuonnueckon

VYpox (POII)
https://resh.edu.ru/subject/lesson/3124/

49 cucTteMe Xxumuueckux aemMeHToB [[.M. MeHneneeBa, CTpoeHUE UX aTOMOB, HAXOXKJICHUE B main/
npupoje. PU3nyecKre U XMMUYECKHE CBOMCTBA MarHus U KajbLusl. bubmmoreka [IOK
https://m.edso0o.ru/00ae15e8
50 Baxneitmue coeqrHeHUs1 Kanblusl (OKCUT, THAPOKCHU/I, COJIH). bu6mmoteka [IOK
https://m.edso00.ru/00ae15e8
51 O000111eHIE U CUCTEMATU3aIlUs 3HAHUI
52 XKécTtrocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS bubmorexa OK
https://m.eds00.ru/00ae1886
S . " bubnunoreka [JOK
53 [IpakTuueckas padota Ne 6 o teme "JKECTKOCTh BO/IBI M METO/IBI €€ YCTpaHEHUs https://m.edsoo.ru/00ae1ae8
VYpoxk (POIII)
AnromuHU#: nonoxkenue B [lepuoaudeckoit cuctemMe XuMu4eckux diaemenTos JI. 1. https://resh.edu.ru/subject/lesson/1604/
54 MenpeneeBa, CTpoeHHE WX aTOMOB, HaXOK/IeHHE B MIpUpojie. PU3NUECKHEe U XUMUUYECKHE main/
CBOWCTBA aJTFOMUHUA. bubmuotexa [JOK
https://m.edsoo.ru/00aelc64
VYpox (POII)
https://resh.edu.ru/subject/lesson/2684/
55 AMdoTepHbIE CBOMCTBA OKCHA M THIPOKCUAA main/
but6mmoreka [IOK
https://m.edsoo.ru/00aelc64
Kenezo: nonoxenue B [lepuonnueckoi cucreMe xuMuueckux snemenTos .M. VYpox (POIII)
56 MeHzeneeBa, CTpOCHUE UX aTOMOB, HaXOKACHHE B prpoje. Dusndeckue u XuMHYECKHE https://resh.edu.ru/subject/lesson/1605/

CBOICTBA JKeje3a.

main/



https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/subject/lesson/3124/main/
https://resh.edu.ru/subject/lesson/3124/main/
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://resh.edu.ru/subject/lesson/1604/main/
https://resh.edu.ru/subject/lesson/1604/main/
https://m.edsoo.ru/00ae1c64
https://resh.edu.ru/subject/lesson/2684/main/
https://resh.edu.ru/subject/lesson/2684/main/
https://m.edsoo.ru/00ae1c64
https://resh.edu.ru/subject/lesson/1605/main/
https://resh.edu.ru/subject/lesson/1605/main/

bu6nuoreka [IOK
https://m.edso0.ru/00ae1d86

Oxkcuapl, Tusipoxcu sl u conu xkenesa (1) u xenesa (I11) , ux cocras, cBoiicTBa u

bu6nuoreka [IOK

> MOJTY4CHHSL. https://m.edsoo.ru/00ae35e6
58 O0600611eHre U cucTeMaTu3alus 3HaHU!
59 [TpakTuyeckas padora Ne 7. Pemenune sKkcriepuMeHTaNbHBIX 3aa4 1o TeMe «Baxuelme bubmmoreka [IOK
METaJLIbl U UX COCTMHCHUS https://m.edsoo.ru/00ae3de8
Bbruuciienus no ypaBHEHUSIM XMMHUYECKUX PEAKLUI, €ClIi OJJUH U3 PEareHTOB JIaH B bubnuoreka [JOK
60 U30BITKE WK COJICPKUT MPUMECH. BhIYKMCIICHUS] MACCOBOM 10T BBIXOA TIPOYKTa https://m.edso00.ru/00ae1750
peakuuu
61 O000111eHIE U CUCTEMATU3aIlUs 3HAHUI
62 KonTponbHas padota Ne4 o Teme «BaxHeHIne METaIbl U BIX COCTUHEHUS
VYpoxk (POIII)
BeiectBa 1 MaTepHabl B TOBCETHEBHOM KHU3HHU YelloBeKa. be3onacHoe ucmoabpb30BaHe https://resh.edu.ru/subject/lesson/3504/
63 BELIECTB U XUMUYECKHX peakluii B ObITy. [lepBas moMoIb npu XUMHUYECKHX 0XKOrax U conspect/151484/
OTpaBJICHUSIX. bubnmnorexka HOK
https://m.eds00.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HEHUE OKpY Karollel cpepbl (mpeenbHas JomycTUMas KOHLEHTpalus bubnmnorexka HOK
Beiects, nanee-I1111K). https://m.edso0.ru/00ae4270
65 Posnb XUMUM B pellIeHUH YKOJIOTHUECKUX MPobIeM bubmorexa LIOK
https://m.eds00.ru/00ae4270
66 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHMA ]P?tl/tlsg:l;llon:.e;ascﬂ)(.)rflo 02e0d0a
67 PesepBubIil ypok. O60011IeHIE ¥ CUCTEMATH3AIIHsI 3HAHUN Bubmmorexa LIOK
https://m.edsoo.ru/00adb33c
68 PesepBHeIil ypok. O000IIEHHE U CUCTEMATU3AIHS 3HAHHMA bubmmorexa LIOK

https://m.edsoo.ru/00ad9ch?2



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://resh.edu.ru/subject/lesson/3504/conspect/151484/
https://resh.edu.ru/subject/lesson/3504/conspect/151484/
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOU

OBPA3OBATEJLHOM ITPOI'PAMMBI

8 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

Ilo Teme: ((HepBOHa‘laJ'IBHble XHUMHUYCCKUC ITOHATHS

11

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX TMOHSATHI: aToM,
MOJICKYJIa, XUMHYECKUN BJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAsT U HEOIHOPOJHAs), BAJIEHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJIsIpHAs Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JOJiI XMMHYECKOTO
JJIEMEHTa B COCIIMHEHUH, MOJISIPHBIN 00BhEM, XUMHUYECKAs PEaKIus,
KnaccupuKalusg  peaklUuid: peaklud COCAMHEHHUS, PEaKiuu
pa3NoKEHUs, PEAKIMH 3aMEIICHHs, pEakIuu OOMEHa, 9K30- H
SHAOTEPMHUUYECKUE PEAKIMH, TEIUIOBOM 3((eKT peakiuu, pacTBop,

MacCcCoOBas J0JIA BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/IH) B pacTBOpPC

1.2

13

UJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX IOHATHHA U
MIPUMEHATH ITH ITOHATHS IIPU ONIMCAHUU BEUIECTB U UX NIPEBPALICHUI
HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUS (PopmMys

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKHHfI

14

PAaCKpbIBATH CMBICII 3dKOHOB COXpaHCHUA MACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHA, 3aKOHA

ABoraapo

1.5

1.6

ONpeNieNIATh  BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OMHAapHBIX
COEIMHEHMSIX
KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIUH (10 YUCIy M COCTaBy

Y4YaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TeIIOBOMY 3 (deKTy)

1.7

BBIUUCIIAT OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYKO MAaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUHCIISTH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmyse

COCIUHECHHUS,
BBIUUCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOIIOACHHE,
W3MEPEHHE,  MOJICTUPOBAHHE, OJKCHEPUMEHT  (peajabHbIi |
MBICJICHHBIN )

[To Teme: «BaxkHelme npeACTaBUTENNM HEOPTaHUYECKUX BEILIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX ITOHATH: OKCHJI,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4YCCKUC BCUICCTBA

2.4

2.5

2.6

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMEpaMU
MOJIEKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBHCHMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHUMHUYECKUX

HpeBpaHICHI/H\/JI B pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWUiaM IMOJb30BAaHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBWJIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHUIO
a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MIAHUPOBATH U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PAaCIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

UHAUKATOPOB (JIaKMYC, (heHOoNPTaTICHH, METUIIOPAHXK U JJPyTHE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUIO XHUMHYECKOM pCaKknuun

I[To Teme: «Ilepuomnnueckuii 3akoH u llepmoamnueckass cucrema
xumuueckux anemeHtoB JI. M. MennpeneeBa. CTpoeHHE aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKkunmn»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX MMOHSATHM: AApO aroMa,

AJNIEKTPOHHBIA CJIOM aToMa, aTtomMHas opOuTanb, paguyc aroma,




XAMUYECKAs] CBSI3b, MOJISIPHAS M HEMNOJISIPHAsI KOBAJIEHTHAs CBS3b,
3JIEKTPOOTPULIATENIBHOCTh, WOHHAs CBA3b, HMOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIMCHIBATh U XapaKTepu30BaTh TabamuHyto hopmy [leproamueckoit
CUCTEMBl XMMHYECKHUX JJIEMEHTOB: pa3linyaTh TOHATHS «TJIaBHAs
noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) MEpUOabI

packpsiBaTh cMbica [lepuoanueckoro 3axkona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAaHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU A B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘-IeHI/I$I, KOTOpBIC  HUMCHOTCA B Ta6J'II/II_[C
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB ,HI/I
MeHnzeneeBa» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHNX JJICMCHTOB (COCTaB n 3apgaa saapa, 06mee YHUCJIO

AJIEKTPOHOB U paclpeesieHUue UX MO0 IEKTPOHHBIM CIIOSIM)

OIPCACIIATh CTCIICHDb OKHCJICHHA  3JICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

3.7

OIIPCACIATE BUJ XUMHYECKOH CBS3HU (KOBaJ'IeHTHaSI u I/IOHHaH) B

HCOPraHNYCCKUX COCANHCHUAX

9 KUIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NMPEAMETHBIC PE3YyJIbTAaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJII)HOI7I nporpaMmmMmbl OCHOBHOI'O 001ero 06p830BaHI/IH

ITo Teme: «BemecTBO U XUMUYECKask PEAKIIUS

PaCKpbIBATG CMBICII OCHOBHBIX XHUMHWYCCKUX TIOHSTHM: pacTBoOp,
OJICKTPOJHUTBI, HEIJICKTPOJIHUTBI, SJICKTPOJIUTUYICCKAA AUCCOLUAINA,
p€aKkuu MOHHOT'O O6MeHa, KaTaJm3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIC n HCO6paTI/IMBIe pCaKkiuu,
OKHCINTCIBPHOBOCCTAHOBHUTCIIbHBIC p€aKkuuu, OKHCIIHUTCIIb,
BOCCTAHOBUTCIIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIINS,

aM(pOTepHOCTh, XHUMHYECKas CBA3b (KOBAJICHTHas, WOHHAs,




1.2

MeTaJlJIn4yecKasi), KpUCTaJUIMuecKas pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON pEaKIuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHITHH U

IMPUMCEHATH OTHU MOHATHUA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPAaBHEHMsI HJIEKTPOJIUTUYECKON IUCCOLMALUN KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

14

1.5

2.1

PacKpbIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN
MOCPEACTBOM COCTABJIEHUS IEKTPOHHOIO OajaHca ITUX PeaKLUii
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peaKLun

Ilo temam: «Hemeramibl U UX coeAMHEHUs» U «MeTamubl U HX
COETMHEHUS»

XapakTepu3oBaTh  (OMHCHIBaTh) oOmMe W cHenuduyecKue
XMMHMYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEILECTB, IIOATBEPKAAs
ONMCAaHUE [PUMEPAMHU MOJEKYJISAPHbIX M HOHHBIX YypaBHEHUI

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

2.3

2.4

COCTAaBJIAATh YPABHCHU peaKHHﬁ, MNOATBCPIKAAOIIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH.[eHI/Iﬁ B pa3JIMYHbIX

YCIIOBUSX

CIeAOBaTh IMpaBWaM IMOJb30BAHUS XHMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSIMU IO BBINOJHEHUIO
abOPaTOPHBIX XUMUYECKHX OMBITOB IO MOJIYUYEHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHaKa U YTIIEKUCIIOro ras3a)

2.5

MPOBOJIUTh PEAKIMHU, IOATBEPXKAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATh OIBITHBIM MYTEM XJIOPHUI-,
Opomuza, wuoauMa, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THIIPOKCUANOHBI, KATHOHBI aMMOHHSI, HOHBI M3YYCHHBIX METAJUIOB,

NPUCYTCTBYIOIIMEC B BOOAHBIX PACTBOpPAX HCOPIraHNUYCCKUX BCIICCTB

ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

3.1

PaCKpbIBATH CMBICIT OCHOBHBIX XHWMHYCCKHUX MMOHSITHM: HI[K

BCIICCTBA, KOPPO3HA METAJIIIOB




3.2

MPUMEHITh OCHOBHBIC OIEpPAIlUU MBICIUTEIIPHON JIEATEITBHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHUE, 0000IIeHue, CUCTEeMAaTHU3AIIHIO,
BBISIBJICHHE TPUYUHHO-CIACACTBEHHBIX CBS3CH — JIUI HM3ydeHUS
CBOﬁCTB BCIICCTB U XUMHYCCKHUX peaKuHﬁ; CCTCCTBGHHOHay‘-IHBIG
METOJIbI TTO3HAHUS — HAOIIOJCHHWE, W3MEPEHHE, MOJCIIMPOBAHHE,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHavaIbHBIE XUMUYECKUE TTOHSATHUS

[Ipenmer xumun. Ponp XMMHM B KU3HU Ye€JIOBEKa. XUMUSA B CUCTEME HayK.
Tena n BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHUE

BCIICCTB

ITousTue o METOJaXx IIO3HAaHUA B XUMHUH. Yuctele BCIICCTBA 1 CMECH. CnocoObl

pasaciIiCHUs cMmeceint

13

ATOMBI U MOJICKYJIBI. Xumuueckue saeMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe U CJI0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]U{pHOC YUYCHHUC

14

1.5

1.6

XuMuueckas Q)opMyna. BaneHTHOCTh aTOMOB XHUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCraBa BCIICCTB. OtHocHUTEILHAS aTOMHasa macca.
OTHOCHUTENLHAA MOJICKYJIsSIpHast Macca. MaccoBasgs g0l XUMHUYECKOTO

9JICMCHTa B COCIJMHCHHUHN

KommuectBo BemecrBa. Mosb. Moisipas macca. B3anmMocCBsA3b KOJIMYECTBA,
Macchl M YHUCIA CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

Pu3znyecKre U XMMHAYECKHE SIBICHUSA. XUMUYECKas peaklys U €€ MpU3HaKH.
3aKOH  COXpaHEHMs  MacCchl  BeHIECTB.  XMMHMYECKHE  YPaBHEHHS.
Knaccupukanus XuUMHYECKHX  peakuud  (COCAMHEHHS, Pa3JIoKEHHS,

3aMenieHus, 0OMeHa)

1.7

XUMHYECKUN JKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOHM MOCYyAOW, C
MpaBuIaMu paboTHI B TabopaTopuu U nmpuéMamu oOpamieHus ¢ J1adbopaTopHbIM
o0opy/soBaHHEM, U3Y4YeHHE M ONHcaHue (PU3MUECKUX CBOMCTB 00pa3lioB
HEOPraHWYECKUX BEIIECTB, HaOmoAeHue (u3ndeckux (TIaBJICHUE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHKE caxapa B CTYIKE, KHIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMUYECKHX (TOPeHHE CBEUYH, TMPOKAIMBAHUE MEIHOW TPOBOJIOKH,
B3aMIMOJICHICTBHE MeNla C KHUCJIOTOW) SIBICHUWI, HaONIOJEHWE U OIMHCaHUE
MPU3HAKOB TMPOTEKAHWS XUMHUYECKMX peakiui (pas3loKeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOpUIOM Oapusi, pa3IoKeHUe

ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOJEIICTBHE JKele3a ¢ pacCTBOPOM




coym meau(ll), m3ydenne cnoco0oB pasieseHus cMecei (C TOMOIIBIO MarHuTa,
¢wibTpOBaHME, BHITAPUBAHKUE, AUCTWILUIAIMS, XpoMaTorpadus), MpoBeacHHE
OYUCTKM TOBAPEHHON COJIM, HaOJIOJICHHE | OIHCAaHHE pPEe3yIbTaToB
IPOBEICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoeIIeld MOJIEKYIT (II1apOCTEePKHEBBIX )

Baxneimme MpEACTAaBUTCIIU HCOPIraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Boznyxa. Kucnopog — sieMeHT U mpocToe
BelecTBo. HaxoxaeHue kuciopoaa B mpupoje, PU3ndecKue U XUMUIECKUE
cBoricTBa (peakiuu ropenus). Okcunbl. [Ipumenenne kucimopoaa. CrocoOs
MOJy4eHUsI KHUCIOpOAa B J1a0OpaTopud M TMPOMBINUIEHHOCTH. KpyroBopor

Kkucioposa B mpupojie. O30H — auioTpornHas MoaupuKaus KUCIopoia

2.2

TermnoBoit ekt XuMudeckol peakiuu, TePMOXUMHUYECKHE YpaBHEHUS,
9K30- M 3HJAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUe

BO31yXa, YCUJICHUC ITApHUKOBOI'O 3(1)(1)6KT21, pa3spymieHue 0O30HOBOT'O CJIOs

2.3

2.4

2.5

Bozmopox — anemeHt u nipocroe BelecTBo. HaxoxeHre Bogopoa B Mpupo/e,
du3uYecKue W XMMHUYECKHE CBOKMCTBA, MPUMEHEHHE, CIOCOOBI IOTYYCHHS.

Kucnors! u conun
MossipHblid 006EM Ta30B. Pacy€Thl M0 XUMHUECKUM YpaBHEHHSIM

dusnyeckue CcBoiicTBa BOAbL. Boaa kak pactBoputens. PacTBOpHI.
HacellieHHble 1 HEHACBILLEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasgs 1oy BemecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B IIPUPOAE M B KU3HU uenoBeka. Kpyrosopor
BO/ABI B IMpHUpoAE. 3arpsi3HEHHE MpUPOAHbIX BoA. OXpaHa U OYHMCTKA

MPUPOAHBIX BOJ

2.6

2.7

2.8

Knaccugukanus Heopranumueckux coenuHeHuid. Oxcuabl. Knaccudukarms
OKCHJIOB: coJjieoOpa3yomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHble) U
HeconeoOpasyrone. HomenkiaTypa okcuaoB. Pusnueckue U XUMHUYECKHE

CBOICTBa OKCHAOB. [losryueHne okcuoB

OcHoBanus. Krnaccuduxanuss OCHOBaHMN: MIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. @u3nueckue 1 XUMUUYECKUE CBOMCTBA

ocHoBaHuH. [Toyyenre ocHOBaHMM
Kucnotel. Knaccudpukanus kucnor. Homenkiarypa kucnor. @usndeckue u
XUMHYECKHe cBoMcTBa kucnoT. Pag aktuBHOocTH MeTtayuioB H.H. Bekerosa.

HOJ'Iy‘-ICHI/IC KHUCIIOT




2.9

2.10

2.11

Comu. Homenkiarypa coseil. ®u3ndeckue U XUMHUYECKHE CBOMCTBA COJICH.

ITony4yenue conen
I'eHeTnyeckas cBsI3b MEXAY KjacCaMHU HEOPraHUYECKUX COCTUHEHUM

XUMUYECKUH IKCIIEPUMEHT: KAueCTBEHHOE OIPEICICHUE COJEpKaHuUs
KHCIIOpOJia B BO3JlyXe, MOJlyueHue, coOupaHue, paclio3HaBaHUE U M3y4CHUE
CBOWCTB KHCIJIOPO/1a, HAOJIIOICHHE B3aUMO/ICHCTBHS BEIIECTB C KHCIOPOJIOM U
YCIIOBUSI BOSHUKHOBEHHS U MIPEKpaIlleHus TOpeHus (1oxkapa), 03HaKOMJIEHHUE ¢
o0pa3llaMyd OKCHZOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, COOWpaHue,
pacro3HaBaHHe M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEeHHE), B3auMOJIECHCTBUE
BOJIOpOAA c OKCHJIOM meu(ll) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMaTEpHaIioB), HAOIOIeHUE 00pa3loB BEHIECTB KOJIMYECTBOM 1 MOIIb,
UCCIICIOBAaHHE OCOOCHHOCTEH  pAcTBOPEHHS BEIIECTB C  PA3JIMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNpEeAENEHHOW MaccOBOU
JIOJIE pAacTBOPEHHOIO BEILIECTBA, B3aUMOACHCTBUE BOABl C METAJIAMH
(HaTpueM W KajblieM) (BO3MOXKHO HMCIIOJIB30BAHUE BHJICOMATEPHAIIOB),
OTIpeNieIeHue PacTBOPOB KHUCIOT M MIENOYEH C MOMOUIbI0 HMHIMKATOPOB,
UCCIIeIOBaHHE OO0pPAa3I[0B HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIacCOB,
HAOJIIO/ICHUE W3MEHCHUS OKPAaCKH WHIUKATOPOB B PACTBOpPAaxX KHUCIOT U
nienouel, ulyuenue Baumozeiicteus okcuna meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCIIOT C METaUIaMH, PEAaKIUi HEeUTpau3aluy, TOJydeHUE
HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO MeTaljia JPyruM H3
pacTBOpa COJM, PEUICHUE YKCHEPUMEHTAIIBHBIX 3a/1a4 1o TeMe «Baxunenime

KJIaCCbhl HECOPTaHNYCCKUX COE€TUHECHUI

3.1

[lepunonnueckuii 3akoH u [lepuonnueckas cuctemMma XMMHYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKas CBsi3b. OKUCITUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

[lepBble MONBITKM KiIacCUPUKAUU XUMHUYECKUX 3yeMeHTOB. [lonstue o
IpyImnax CXOAHBIX 3JIEMEHTOB (ILIEJTOYHBIE U IIEJIOYHO3EMENbHbIE METallbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUIBI U THAPOKCHUIBI

3.2

ITepuonnueckuii 3akoH. Ilepronnueckas cUCTEMa XUMHUUYECKUX DJIEMEHTOB
AW. Menneneea. Koporkonepuoganas # UIMHHONEPUOAHAS (QOPMBI
Ilepuoauueckoit cucrembl xXumuueckux odneMeHtoB J[.M. Menneneesa.
Ilepuonbl u rpynnel. @U3HYECKHU CMBICI HOPSAIKOBOTO HOMEpAa, HOMEPOB

nepruoaa v rpymuiibl 3JICMCHTA




3.3

3.4

3.5

Ctpoenune atomoB. CocTaB aTOMHBIX saep. M3otonsl. DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX 000JOYeK AaToMOB TMepBbIX 20 XUMHUYECKUX DIEMEHTOB
[Tepuoanueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO

3JIEMEHTA MO ero noyuoxeuuto B [lepuoanueckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH HM3MEHEHMsI pajJnyca aTOMOB XHMMHYECKUX JJIEMEHTOB,
METAJIMYECKUX M HEMETa/NIMYeCKUX CBOMCTB IO TpyInaM M IepHoJaM.
3nauenue [leproauyeckoro 3akona u [lepuoanueckoit CUCTEMbI XUMHUECKUX
AJIEMEHTOB ISl Pa3BUTHs Hayku W nipakTuku. [[.M. MennaeneeB — y4€Hblid u

rpakiaHuH

Xumuueckass cBs3b. KoBajeHTHass (MOJsipHAss W HEMOJSIPHAsi) CBS3b.

BHCKTpOOTpI/IHaTCJIBHOCTB XHMHYECKHX 31eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenb okuciieHnus. OKHCIIMTEIFHOBOCCTAHOBUTEIIbHEIC pE€aKuuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMHUYECKUM OKCIICPUMCHT: HU3YYUYCHUC o6pa3u013 BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aHUMOJCHCTBHEC THAPOKCHAA TMHKAa C PacTBOpaMH KHCJIOT H
menoqeﬁ, MMPOBCACHUC OIIBITOB, HIUTFOCTPUPYIOIIUX IPUMEPBI OKHUCIIUTCIBHO-

BOCCTAHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3yiokeHNs, COETUHEHUS)

9 KJIACC

Kona
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1.2

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo 1 xumnyeckas peakuus. [losropenne

Ilepnonnueckuilt 3akoH. llepuoguyeckas cucremMa XUMHUYECKHX AJIEMEHTOB
J.1. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKHX DJIEMEHTOB IEPBBIX TPEX IEPUONOB, KAIWs, KalbLUsi U HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIeMEHTOB B [lepuoanueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

CtpoeHue BeIecTBa: BHUABl XUMHUYECKON CBSA3U. THIBI KPUCTAITUMYECKUX
PELETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUIMYECKON
peméTKkn W BUJA XUMHUYECKOW cBs3u. Kraccudukamuss U HOMEHKIATypa
HEOPraHMYECKUX BEHIeCTB (MEXIyHapoJHas U TpUBHATbHas). XUMHUYECKUE
CBOICTBA BEILIECTB, OTHOCSUIMXCSA K PaA3JIMYHBIM KJIacCaM HEOPraHUYECKUX

COCHHHCHHﬁ, IFCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB
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Krnaccudukarmss XuMudecknx peaknuii o pa3aIudHbIM IMpU3HAKaM (TI0 YHCITy
U COCTaBY Y4YacCTBYIOUIMX B PEAKIIMU BELIECTB, MO TEIUIOBOMY 3P QeKTy, 1Mo
U3MEHEHHIO CTENCHEH OKHMCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00PaTUMOCTH,
[0 y4YacTMIO Karajau3aTopa). OK30- M DJHJIOTEPMUYECKHE DPEaKIIHH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHYECKOH p€akuuu

14

1.5

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUUECKHX peakuusx. [lonsrtue o
FOMOTEHHBIX M TETePOTeHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecuH. (DaKTOpPbHI, BIUSIONIME HAa CKOPOCTh XMMHMUYECKOH peakiuu

MOJIOKCHHUEC XUMHUYCCKOI'0O paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTENFHBIE ~ PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHA C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust ANEKTPOTUTUYECKON TUCCOUALMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonsl, aHoHbl. MeXaHu3M JUCCOLMAH BEIIECTB C Pa3IM4YHbIMU BUIaMU
XuMHUecKol cBsa3u. CreneHs guccoruanu. CUiabHbIE U cIa0bIe QIIEKTPOIUTHL.
Peakiiun monHoro oomeHa. Y cioBusi IpoOTEKaHUsSI peaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBbIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHUN U COJIeH B CBETE IMPEACTaBICHUM 00 3IIEKTPOIUTHYECKON

Jucconuanuu. KauecTtBeHHBIE pCaKluu Ha HOHBI. ITonstue o TuapoJImn3eC coJieit

1.7

XVUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJAEISMU KPUCTAJUIMYECKUX
PELETOK HEeOPraHMYECKUX BEIIECTB — METANIOB U HeMeTaJUloB (rpaduta u
ajMasa), CIOXHBIX BEIIECTB (XJIOpHJa HATPHUs); UCCIETOBAaHUE 3aBUCUMOCTHU
CKOPOCTM XHMMYECKOW pEeaKIMH OT BO3ACUCTBUS PA3IUYHBIX (DAKTOpOB;
UCCJIEIOBAaHUE  BJIEKTPOIPOBOAHOCTH  PAacCTBOPOB  BEIIECTB, IMpoliecca
JUCCOLMALIMU  KHUCJIOT, WIeJoded U coieil (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHUAIIOB); IPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
NpOTEKaHMs peaklMii HOHHOTO 0OMeHa (00pa3oBaHKe OCa/lKa, BbIJICIEHUE ra3a,
o0pa3oBaHHE BOJIbl); ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX Peakluil (ropeHne, peakliuu pa3IoKeHHs, COSJMHEHNU);
pacro3HaBaHHE€ HEOPraHMYECKUX BEIIECTB C IIOMOIIbI0 KadeCTBEHHBIX

peaKuHﬁ Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a1a4

HewmeTannel ¥ UX COeAMHEHUS

2.1

O6IJ_[8JI XAapaKTCPUCTHKA TaJIOI'CHOB. OcobeHHOCTH CTPpOCHUA ATOMOB,

XapakTepHble cTeneHu okucieHus. CrtpoeHue u (u3MUeckue CBOICTBa




MPOCTHIX BEIIECTB — raJIoreHOB. XMMHUYECKHE CBOMCTBAa Ha MpPUMEpPE XJIopa
(B3auMoOJeHCTBHE C METaUIaMH, HEMETAJIaMH, IIeJouaMu). XIOPOBOAOPO.
ConsiHast KMCJOTa, XUMHYECKHE CBOWCTBA, IMOJNy4YE€HHUE, MPUMEHEHHE.
JelicTBue XJiopa M XJIOPOBOJOPOJA HAa OPraHU3M 4YesjoBeKa. BaxkHeimue

XJIOpUAbI U NX HAXOXICHUC B IIPUPOJLC

2.2

2.3

2.4

2.5

OO6mas xapaktepuctuka 37JeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u pu3nveckre CBOCTBa
NPOCTHIX BEIIECTB — KHCIOPOJa W Cepbl. AJUIOTPOIHBIC MOIM(HKAINN
KHCJIOPO/a M cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPOI, CTPOCHHE,
¢du3nveckue M XUMHUYECKHUE CBOMCTBA. OKCHIBI Cepbl KaK IPEICTABUTEIH
KHCIIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (PU3MUECKUE W XHMHUECKHUE CBOWCTBA
(oOmue Kak mpeacTaBUTeNs Kilacca KUCIIOT U cnenuduueckie). XuMHUUECKUe
peaKIuy, JexKalue B OCHOBE MPOMBIIUIICHHOTO CIIOCO0a MOyYeHHsI CEPHOM
kucnothl. [Ipumenenne. Conu cepHOM KUCIOTHI, KAYECTBEHHAs] peakuus Ha
cynbhar-uoH. Haxoxaenue cepsl u €€ COSIMHCHUN B MPUPOJIC. XUMUIECKOE
3arps3HEHUE OKPYKAIOMIEH Cpellbl COCTUHEHUSMHU Cephl (KUCIOTHBIC JOXKIH,

3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHUS

OO6mas xapaktepuctuka 3aeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTENEHM OKHUCICHUSA. A30T, paclpoCTpaHEHHE B
npupoe, pusnuecKue u XuMuiIeckre cBoiictea. KpyroBopor a3ora B mpupoze.
AMMHak, ero (Qu3Mueckue W XUMHYECKUE CBOICTBa, TMOJIyueHHE U
npuMmeHenne. Coin aMMOHHMS, UX (PU3MUECKHME W XMMHYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHast peakius Ha MOHbI aMMOHHUsL. A30THas KUCIIOTa, €€
noJjiyueHue, pu3nveckre U XMMHUecKre cBocTBa (001IMe KaK IpeacTaBUTeNs
Kjacca KHUCIOT M cnenuduueckue). lMcnoiab3oBaHWe HUTPATOB U cosei
aMMOHHMSI B Ka4e€CTBE MUHEPAJIbHBIX yn0OpeHHil. XUMHUYECKOe 3arpsi3HEHHE
OKpYXKaroIlel Cpelpl COEINHEHUSAMU a30Ta (KUCIOTHBIE 10K/, 3arPsA3HEHNE

BO3]1yXa, MMOYBBI U BOJJOEMOB)

docdop, amnoTponHsie MogudpuKau Gochopa, GpU3NIECKre U XUMHUUECKUE
ceorictBa. Oxcun dochopa(V) u dochopnas xucimora, (usmdeckue u
XMMUYECKHEe CBOICTBa, monyyeHue. Mcmonb3oBanue (ochaToB B KadyecTBE

MUHEPATBHBIX YI00pEeHU
O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnbl. OcOOEHHOCTH CTPOECHUS

aTOMOB, XapPaKTCPHLIC CTCIICHU  OKHUCIICHUA. Yrﬂepo;[, AJUIOTPOITHBIC

MoaudUKaIMK, PACTIPOCTPAHEHHE B TIPUPOJE, QU3HMUYECKHE W XUMUUYECKHE




2.6

cBoricTBa. Ancopomus. Kpyrosopor yriepona B npupoze. Okcubl yriepoa,
uX (U3NYECKUe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha KUBBIC OPraHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHE. DKOJIOTUYEeCcKue Mpo0IeMbl, CBSI3aHHbIE C OKCUIOM
yraepoaa (1V); rumore3a rio0anbHOTO MOTEIJICHHUS KIMMAaTa; MapHUKOBBIN
sddekr. YrombpHas KUcIOTa W €€ conu, uX (pu3MUeckue W XUMHYECKHeE
CBOIICTBA, MOJIy4eHUE U NMpuMeHeHue. KauecTBeHHas peakuus Ha KapOoHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO03IUCTBE

[TepBoHayanbHBIC TOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUIX
yriepoja (MeTaH, 3TaH, STWJICH, aleTWIEH, 3TaHOJ, IJHUIEPUH, YKCyCHas
kucnora). x cocraB u xumuueckoe crpoeHue. Ilonsrue o Ouosornuecku
Ba)XHBIX BEIECTBAX: XHpax, OesKax, yriieBoJax — U UX POJIM B KU3HU
yejnoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHM4eCKHX

COEeIMHEHUN

2.7

Kpemuuii, ero ¢u3nueckue M XUMHUYECKHE CBOMCTBA, WOJY4YCHHUE U
npuMmenenne. CoeuHeHNsT KpeMHUs B npupojae. OOnue mpencraBicHust 00
okcune kpemuus (1V) u kpemHueBoi kuciore. CUIIMKAThI, UX UCIOJIb30BAHHE
B OBITYy, MEIWIMHE, NPOMBIIUICHHOCTH. BakHEHIHe CTpOUTEIbHBIC
MaTepHalibl: KepaMHKa, CTEKIIO, IEMEHT, OeTOH, jkene300eToH. [Ipobiembl
0€30I1acHOTO WCIOJIB30BAHKS CTPOHUTEIBHBIX MATEPUAIIOB B ITOBCEIHEBHOMN

JKHN3HHU

2.8

XUMHUUYECKUH SKCIEPUMEHT: U3ydyeHHe 00pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOW KHCJIOTBI; IPOBEICHUE KAYECTBEHHBIX PEAKIMM Ha XJIOPUI-
MOHBI W HaONIO/eHHE MPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpakKarollue
¢buznyecKne U XMMUYECKHE CBOMCTBA raJION€HOB U UX COEIMHEHUN (BO3ZMOXKHO
UCIIOJIb30BaHNE BUJEOMATEPHATIOB); O3HAKOMJIEHHE C O0Opas3lamMu XJOpPHUAOB
(raJloreHu1I0B); O3HAKOMJIEHHME C oOpa3namMu cepbl M €€ COEAMHEHUSIMU
(BO3MOXHO HCTOJB30BAaHUE BHUIECOMATEPUATIOB); HAOIIOJEHUE TIpollecca
0o0yTJIMBaHUs caxapa MoJl IeHCTBHUEM KOHLEHTPUPOBAHHOMN CEpPHOM KHCIIOTHI;
M3Y4YE€HHE XMMHYECKHUX CBOMCTB pa30aBiIeHHON CEPHON KHUCIIOTHI, IPOBEICHNE
KayeCTBEHHON peakluu Ha cynb(ar-uoH M HaONIOJIeHHE TNpU3HaKa eé
MPOTEKaHHUs; O3HAKOMJIEHHE C (PM3UUYECKUMU CBOMCTBaMH a30Ta, pochopa u ux
COEMHEHUN (BO3MOXHO HCIOJIb30BaHUE BHJICOMATEpHANIOB), OOpa3laMu
a30THBIX U (HochOpHBIX YyI0OpEeHUH; TOTyIeHHE, COOMpaHue, paclio3HaBaHNE
U U3Y4YEHHE CBOMCTB aMMHAKa; MPOBEACHUE KAauE€CTBEHHBIX PEaKLUil Ha MOH

amMMOoHMSI U (ochaT-MOH U HU3ydyEeHUE TMPU3HAKOB HX IPOTEKaHMUS,




B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI ¢ MEIbIO (BO3MOYKHO
WCIIOJIb30BAaHUE BHJICOMATEPHANIOB); W3yY€HUE MOJENICd KPHUCTATLIMYECKUX
pemérok anmasza, rpaduta, ¢yIepeHa; O03HAKOMIIGHHE C TPOIECCOM
a71copOIMK pacCTBOPEHHBIX BEUIECTB AKTMBHPOBAHHBIM YIJIEM M yCTPOHCTBOM
MIPOTHBOTa3a; MoJlydeHue, coOupaHue, pacro3HaBaHUE M M3YYCHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEJCHUE KAaYeCTBEHHBIX pEaKIuid Ha KapOoHAT- U
CUJIMKAT-UOHBI M M3Y4YCHUE NPU3HAKOB HMX IPOTEKAHMS; O3HAKOMJICHHE C
MPOJYKUIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BakHele HeMeTauIbl ¥ UX COCAUHCHUA»

MeTamisl 1 uXx COCIUHECHUA

3.1

OO0mast XapakTepuCcTUKa XUMUYECKHUX 3JIEMEHTOB — METaNIOB HA OCHOBaHWUHU
ux nosioxkeHus B llepuogmyeckoi cucremMe xumuyeckux snemeHToB [I.U.
Menneneesa u crpoenust atoMoB. CTpoeHHre MeTaIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalIMdecKass pemeérka. OJIEeKTPOXUMUYECKUH Pl

HaHpH)KCHI/Iﬁ MCTaJ1JI0B

3.2

3.3

duznyeckne U XMMHUECKHe CBOicTBa MeTaioB. OO01Iue crioco0bl MOTydeHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
koppo3uu. CruiaBbl (CTajib, YyryH, AIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHHE

B OBITY U IPOMBIIIJIEHHOCTH

[lenouynsie MeTaybl: noynoxkeHue B [leproauueckoll cucTeMe XUMHUYECKHX
anemeHnToB .M. MenneneeBa; CTpOCHHE UX aTOMOB; HAXOXIEHUE B MPUPOJIE.
duznyeckre U XMMHUECKHUe CBOIMCTBaA (Ha mpuMepe HaTpus U Kanus). OKCHabl
U TUAPOKCHUABI HATpUAd H KaJlvsd. HpI/IMeHCHI/Ie IICJIOYHBIX MCETAJIJIOB U HX

COeIMHEHUI

3.4

[llenoyno3eMenpbHBIE METAIBI MardHuii W KallbIIUM: IIOJIOKCHHE B
ITepuoanueckoit cucremMe xumuueckux d3emeHToB .M. Menneneesa;
CTPOEHUE UX aTOMOB; HaxOXKJeHUE B npupone. PU3NYECKUE U XUMHUUECKUE
CBOMCTBa MarHusi W Kaiublius. BakHeline coeauHEHUs KalbIus (OKCHUI,

THJIPOKCHI, CONH). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEeHHs

3.5

3.6

Amomunuii: nonoxenue B llepuoanueckoil cucreMe XMMHUYECKUX AIIEMEHTOB
J.W. Menneneesa; CTpOo€HHE aTOMa; HAXOXKJEHUE B mpupojae. Puznyeckue u
XMMUYECKHE CBOWCTBA amfOMHHUSA. AMQOTepHbIE CBONCTBA OKCHIA W

TUIPOKCH]IA ATFOMUHUS

Keneszo: nonoxenue B [lepnoanueckoi cucteMe XuMudeckux sineMentos J1.1.

MCH,Z[CJICeBa; CTPOCHUC aTOMa, HAXOXKIACHUC B IMPUPOAC. dusznueckue u




3.7

4.1

XUMHUYECKHE CBOMCTBA jkene3a. OKkcuapl, THAPOKCHAB U conu kene3a (I) u

xkenesa (111), ux coctas, cBOMCTBA U MOJIy4eHUE

XUMHUYECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMH METAJJIOB U CILIABOB,
X (U3NYECKUMH CBOWCTBAMH; W3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METAIIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBHUSL OKCHJA KalbllUd U HATpus C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB); MUCCIEAOBAHUE CBOMCTB KECTKOM BOJIBI;
mpolecca TOpeHHsl JKelle3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKINI Ha NOHBI
(Marams, Kameius, amomuHus, nubka, sxemesa(ll) u xenesa(lll), mexu(ll);
HaOII0/ICHUE W OTIMCAHKUE TTPOIIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATPHSI,
Kamuss W Kanblus  (BO3MOXKHO — UCIOJB30BAaHUE  BHUAEOMATEPUAIIOB);
UCCIIeIOBAaHNE aM(POTEPHBIX CBONCTB TMIAPOKCHUIA AFOMUHUS M THIPOKCH]IA
[IMHKA; pelIeHNEe SKCIIEPUMEHTAIBHBIX 33/1a4 0 TeMe «BakHeiiue MeTabl

U UX COCIUHCHUA»
XHUMHS ¥ OKpYXkarolas cpeaa

HoBbie maTepuansl 1 TEXHOJOTMHU. BeliecTBa 1 Marepualibl B MOBCEAHEBHOM
JKU3HU YesloBeKa. XUMUA U 310poBbe. be3omacHoe ucnoap30BaHUE BEUIECTB U
XUMUYECKUX peakiuii B ObITy. [lepBas momoIib Npu XUMHYECKHX OXKOTaxX U

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOW  TIpPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxarorieii cpenst [1IK. Ponb Xxumun B perieHu# 5KOJIOTHYECKUX MPOOIIeM.
[TpuposHble MCTOYHHUKHU YTJIEBOJOPOJIOB (yroijib, MPUPOAHBINA Ta3, HEPTH),

MMPOAYKTBI UX nepepa60TKH, HX POJIb B 6BITy " MTPOMBIIJIICHHOCTHU

4.3

XHUMHUYECKUM 9KCIICPUMCHT: U3YUCHUC 06pa3u013 MaTcpHraJioB (CTCKJIO, CIIJIaBBbI

METaJIJIOB, MOJINMEPHBIE MaTEPUAIIbI)




ITPOBEPAEMBIE HA OI'D 1O XUMHWU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Koxa
NpoBePsIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NMPOrpamMMbl OCHOBHOI0 00111ero oopaszoBanust Ha ocHoBe PI'OC

1

[Ipencrapnenue:

1.1

1.2

0 T03HABa€MOCTH SBJICHUN NPUPOJbI, MOHUMAaHHE OOBEKTUBHOM
3HAYUMOCTH OCHOB XMMHYECKOW HAyKH KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIel KyJabTYphl M MPaKTUYECKOU
NEeSITETPHOCTH 4YeJOBEKa B YCIOBHSX COBPEMEHHOTO OOIIECTBA;

IMOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

O HAYYHBIX MCTOAAX IMO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX 1
TCOPCTUYICCKHUX MCTOAAX HUCCICAOBAHUS BCIICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHI/Iﬁ; YMCHHUE HCIIOJIB30BaTb MOJACINU  IJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cdepax npoPecCUuOHATBLHON IEATSILHOCTH, CBA3aHHBIX C XUMHEH
U COBPECMCHHBIMH TCXHOJIOTUSAMHU, OCHOBAHHBIMHU Ha JOCTHKCHUAX
XHUMHUYECKON HayKH, 4TO IMO3BOJUT OOYYarOIIUMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoell Oyaymiedl  mpodeccroHaTbHOU
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUILHOTO MpeAMeTa MPH TepexoJie Ha YPOBEHb CPEIHETrO

o011ero oopa3oBaHus

2.1

Bnanenue cucteMoil XMMHMYECKHX 3HAHUM H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXKHEHIINE XWUMHUYECKHUE TOHATHSI: XHUMHYSCKHUH JJICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CII0KHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOJAHAs CMECh, OTHOCHTEIbHBIE AaTOMHAasi U MOJIEKYJISIpHAs
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHI, KUCJIOTAa, OCHOBAHHUE, COJb (CPEHHSs), XUMHUYECKas
peaKMs, peakUuu COECOUHEHHUS, PEAKIUM PA3JIOKEHMS, peaKluu
3aMellleHus], peakiui oOMeHa, TermIoBol 3((deKT peakuuu, 3K30- U
SHIOTEPMHUUYECKUE PEAKIIUU, PACTBOP, MACCOBasl J10JI1 XUMHUYECKOTO

9JIECMCHTAa B COCIUWHCHUHM, MacCoBasA J0JJd HW  TNPOUHCHTHAA




2.2

2.3

KOHIIEHTpALIMS BELIECTBA B PaCTBOPE, SIIPO aTOMA, DJIEKTPOHHBIHN CII0I
aToMa, aTOMHas OpOUTalb, PaJWyC aroMa, BaJCHTHOCTh, CTENECHBb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATETILHOCTD, MOJISpHAs
W HEMoJsipHas KOBAJICHTHAsl CBSA3b, MOHHAs CBs3b, METAJUIMUYECKas
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs!, HOHHAsI, METaJJTUecKasl,
MOJIEKYJISIpHAs), UOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JUCCOLMAIMsI, peaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIC ~ PEAKLUU,  OKUCIUTENh U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJIEHHE, JJIEKTPOJIU3,
XAMHYECKOE PAaBHOBECHE, OOpaTHMble M HEOOpaTHMBIC pEaKIvy,
CKOpPOCTh XHMMHYECKOW peakuuu, Karanuzatop, I[IJIK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MAacChl,
nepuoanueckuii 3akoH J[.JM. MenneneeBa, 3aKOH TOCTOSHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJIIDHAasT  TEOpUsdA,  TEOpUL

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocnoBamu XUMHYCSCKOMN I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ

3.1

YMEHHE TMPaBHIBHO HCIIONB30BaTh M3yYCHHbIC BEIIECTBA U
Marepuaysl (B TOM 4YHCIIE MUHEpaJbHbIE YHAOOPEHUS, METAUIBI U
CIUIaBBI, TIPOXYKTHI  IEpepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YIJI€BOAOPOAOB (YIJIsl, IPUPOTHOTO ra3a, HeTH) B OBITY, CETBCKOM
XO3sICTBE, Ha MPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB  JJsi  OpraHuM3Ma  4YelloBeKa, yMEHUue
MIPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHM3M 4Y€JI0BEKa M OKPYKAIOUIYIO IPUPOIHYIO CpENy

3.2

3.3

3.4

YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUSAMU APYTHUX

y4eOHBIX IPEIMETOB

HaJIMYue OMbITa pabOThI C PA3IMYHBIMU UCTOUHUKAMU UH(QOPMAIUH
0 XMMHUU (Hay4Has M HAy4YHO-TIONMYJISIpHAs JIUTEepaTypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTHUBHO OLIEHMBAaTh HMH(OPMALMIO O BELIECTBAX, HUX

MNpEeBpaAllICHUAX W  [MPAKTHUYCCKOM  IIPUMCHCHHUUN u YMCHUC

HCII0Jb30BaTh €€ JJId pCIICHUA y‘—Ie6HO-H03HaBaTeJ'II)HI)IX 3aga4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHHHOI'O arrmapara U1 CHUMBOJIMYECKOI'O

A3bIKa XUMHHU JUTSL COCTABICHHS (POPMYIT HEOPTaHMUYECKUX BEIECTB,

4 YpaBHEHUH XHMHYECKMX PpEaKIMil; OCHOBaAaMHU XHUMHUYECKOU
HomeHkiarypsl (IUPAC u TpuBnanbHoi)
YMeHne oObSICHATH CBSI3b MOJIOKEHUS deMeHTa B [lepuonudeckoit
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHKAMH CTPOCHHUS aTOMOB
5 XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsja sapa, oOImee Yucio
AIIEKTPOHOB), paclpeAeNieHUEM BIIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue O  NEPUOJUYECKONM  3aBUCMMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (panyc aToMa, 2JIeKTPOOTPHUIATETbHOCTD),
6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IIOJIOKCHHUS D3JIEMCHTOB B
[lepuoanueckoit cucreme (B MaiblX MEpUOAAaX M TJIaBHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa
7 Ymenue knaccuumpoBarh:
7.1 XUMHUYECKUE FJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh M CTENEHb OKUCICHHSI XMMHYECKHUX dJIEMEHTOB, 3apsij
' MOHa
8.9 BUJ] XUMHUYECKOW CBSI3U M THUIl KPUCTAIUTMUECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep CPeJIbl B BOJIHBIX PaCTBOPAX BEHIECTB (KUCIOT, OCHOBAHU )
8.4 OKHUCJIUTEh K BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHIECKHUE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPOA, Tpadut, ammas,
9.1 KpeMHu#l, a3or, docdop, cepa, XJIop, HATpUii, Kamuil, MarHui,
KaJIBITA, aTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PAacTBOPOB (Boja,
9 aMMHUaK, XJOPOBOJOPOJ, CEPOBOJIOPOMA, OKCHABI M THAPOKCHJIBI

MetaiioB |-l1A rpynmn, amomunus, meau (1), nunka, xenesa (I u

I11), oxcuast yrnepona (I u 1V), kpemuus (1V), azota u pochopa (111




u V), cepot (IV u VI), cepHucras, cepHas, a30THCTas, a30THasl,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEHICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHHUEC BCIICCTB B

%3 3aBUCUMOCTH OT HMX CBOWMCTB, BO3MOXXHOCTh IPOTCKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHBIE M HOHHBIE YPAaBHEHUS PEaKIuii,
B TOM YHCIIE:
10.1 peakiuii HFOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINIl
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (Tpymm) HeOpraHU4YEeCKUX BELIECTB
104 MOJITBEPKIAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHue BBIYUCISTE (IIPOBOJUTH PACUEThI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIICCTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ta30B
114 [0 YPaBHEHUSM XHMHYCCKUX PEAKIUH W HAXOJHUTh KOJIUYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WM MPOIYKTOB PEaKIUu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO To3HaHus (HabmoaeHue,
191 HU3MEepeHHe, YIKCIIEPUMEHT, MOJICIIMPOBAHNE) TIPU U3YUCHUH BEIICCTB
' U XUMHYECKHUX SIBIICHHH; yMeHue chOpMyIHpoBaTh MpodieMy H
MIPETIOKUTE MYTH €€ PEIICHUS
199 O6e3omacHO pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MoCyA0oH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUIaMu 0e301macHOTO obpareHus c BEII[ECTBAMH,
UCTIONIb3YEMBIMU B MMOBCEAHEBHOW JKU3HU, IPABIIIAMU MTOBEACHUS B
123 [EJSIX COSPECSHHS 370POBhSI M OKPYXKAIOIICH MPUPOIHON CPEIIbI;

IMOHUMAaHHEC BpCla (OHaCHOCTI/I) BO3JCHCTBHUS Ha JKUBBIC OpTraHHU3MBbI
OHpelleJ'IéHHBIX BE€IICCTB, crmoco0oB YMCHBIICHUA u

NpeaoTBpalICHUA UX BPpCIAHOT'O BO3ACHUCTBUS




13

131

13.2

13.3

Hanname MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUucC (1)I/ISI/I‘IGCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMU SABJICHUSAMU, OIIBITHI,

WLTIOCTPUPYIOIIUE PU3HAKY MPOTEKAHUS XUMHUECKUX PEaKLnit
u3ydeHHe croco0OB pa3feneHHs cMecen

MOJyYeHHE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; MOJIy4EeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €r0 CBOMCTB; MOJIYYEHHUE YIIIEKUCIIOTO ra3a u

HU3YUCHUC CTO CBOI>'ICTB; IMOJIYUCHUC aMMHaKa W H3YUCHUC CTro

CBOMCTB

13.4

135

MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JoJien
pacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
denondranenna) sl ONpeneNeHUsT XapakTepa Cpeabl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBAaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJIEUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMU  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMU
OCHOBaHUSIMU, COJISIMU; IOJIYYEHHE HEpPacTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOTO0 MeTajla JPYTMM M3 pacTBOpa COJH;
UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHNUYCCKUX COGﬂHHCHHﬁ)}; «3J’I€KTp0J'II/ITI/I‘IeCKa${
JAUCCOLIM AL, «BaxHelmye HeMeTauibl U HX COCOAUHCHUSAN,

«Baxaeime MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs peakLuil HOHHOTO OOMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOAHBIX PAaCTBOPAaX HOHBI: XJIOPUA-, OPOMHI-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBI AMMOHUSI, MATHUS, KaJIBITHS, ATFOMUHHS,

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

14

VYmMmenue:




MPEJCTaBIATh pPe3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

141 JIOKa3aTeabCcTB, TpaUKOB M TAOIUI] M BBIABIATH SMIUPUUYECKHE
3aKOHOMEPHOCTHU
YCTAQHABIMBaTh  CBA3M  MEXAY  peaJbHO  HAOII0aeMbIMU
14.2 XUMHUYECKUMHU SIBJICHUSIMM M IPOLECCaMM, IPOUCXOIALUIMMHU B

MaKpoO- U MUKPOMHPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
IoCYJAPCTBEHHOM 9K3AMEHE 11O XUMHUHU

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘-IaJIbHBIC XUMHUYCCKUC ITOHATUA

Yucrteie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

13

ATOMBEI U MOJICKYJIBL. Xumuaeckrue 31eMeHThl. CHMBOJIBI  XMMHYECKHX
9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA.

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB.

CreneHb OKUCIICHUSA

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAss aTOMHAas Macca.
OrtHocurenpHas MOJICKYJIsIpHad Macca. MaccoBas 7015 XUMHAYECKOTO 3JICMCHTa

B COCIUMHCHHNU

1.5

1.6

KomnuecTBo BemectBa. Mok, MossipHas Macca. MoJsipHbIii 00bEM Ta30B.
B3anmoCBA3b KOJIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA
Ou3nYECKUe U XUMMHUYECKUE SBJIICHUS. XUMUYECKash peakluus U €€ MPU3HAKHU.

3aKoH COXpaHCHHA MACChI BCIICCTB. XUMHYECKHE YpaBHCHUA

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cuctemMa XMMHUYECKUX DJIEMEHTOB

J.N. Menneneea. CTpoeHre aTOMOB

2.1

Ilepuonnueckuil 3akoH. llepmonnueckas cUCTEMa XMMHYECKHX DJJIEMEHTOB
J.1. Menneneesa. Ilepuoasl u rpynmbl. @U3HYECKUI CMBICT MOPSAKOBOTO

HOMEpa, HOMEPOB NICPUOJAa U I'PYIIIIBI DJICMCHTA

2.2

Crpoenue atomoB. CoctaB aToMHBIX snaep. M3oTonsl. DnekTpoHbl. CTpoeHue
JJIEKTPOHHBIX O000JI0YEK aToMOB TeEpBbIX 20 XHUMHYECKHUX DJIEMEHTOB

[Tepuonnueckoint cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEPUOIOB, Kajius, Kalblus (paguyca aTOMOB, JJIEKTPOOTPUIIATEILHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HUX COCIUHEHHUHA B
COOTBETCTBHUH C TOJOXKEHHEM »3JieMeHTOB B Ilepumoamueckoil cucreme u

CTPOCHUCM HUX AaTOMOB

3.1

Crpoenue BelecTBa

Xumudeckasi CBsizb. KoBasieHTHass (TOJIsApHAsE ¥ HETOJSIPHAs)  CBSA3b.
DNEeKTPOOTPULIATETbHOCTh ~ XMMHUYECKUX  3JeMeHTOB. VIOHHas  CBS3b.

Merannuueckas CBSI3b




3.2

Tunbel kpucTammMueckux pemeéTrok (aToMHas, HOHHAs, MeTalIn4yecKas),
3aBUCUMOCTBb CBOWCTB BELIECTBA OT THUIIA KPUCTAUIMUYECKOW PELIETKH U BUIA

XHUMHYECKOU CBI3U

4.1

4.2

Baxueimne MMpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCIMHCHUS. Mertamisl ¥ UX COCIUHCHUA

Knaccuukanus u HOMEHKJIATypa HEOPraHMYECKUX COCAMHEHUH: OKCHIIOB
(conmeobpasyrommue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHsbIc) u
HecoseoOpa3yronye; OCHOBaHMN (LIENOYM M HEPacTBOPUMBIE OCHOBAHUS);
KHCJIOT (KUCIIOpOJICONIEpkKAUe U OECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

@u3nyeckue M XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:

BOIOPOJIa, XJI0pa, KUCIOpOo/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusnyeckue U XMMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlid, Marauia U KaJblOWA, a IJlOMUHUSA, XKCIIC3a. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PSAI HAIPSKEHUN METAJUIOB

dusnuecknue 1 XUMUYECKIE CBOMCTBA BOOOPOJHBIX COCIII/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOPOaa, CCPOBOAOPOAA, aMMHAKA

4.5

du3nUeCKUe U XUMHUYCCKUE CBOMCTBA OKCHI0B HemeTamwioB: cepol (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tony4enue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: MetawioB IA-IIIA rpynn, muaka, meau(ll) u

xemnesa(ll, 11). [TomyyeHre OKCHIOB METAIIJIOB

XUMHYECKHE CBOMCTBA OCHOBAaHUI U aM(OTEPHBIX TUAPOKCUIOB (Ha MpUMepe
THAPOKCUIOB alllOMHUHHUA, JKeJe3a, IuHKa). [lomydeHne OCHOBaHUN U
aM(}OTEepPHBIX THAPOKCUIOB

OO0mue XMMUYECKHEe CBOMCTBA KHUCIOT: XJIOPOBOJAOPOIHOM, CEPOBOIOPOIHOM,
CEpPHHUCTOM, CEpHOMU, a30THOM, (HochHOpHO, KpeMHUEBON, YyrodbHOH. OcoObie
XMMHYECKHE CBOWCTBA KOHLIEHTPUPOBAHHOM CEPHOW M Aa30THOM KHUCIOT.
[Tonyuyenue kucmor

OO6mme xuMHIECKre CBOMCTBa cpenHux coiier. [lomyduenue coneit
[Tonyuenue, cobupaHue, pacrio3HaBaHWE BOAOPOJA, KHUCIOPOAa, aMMHaKa,

YIJICKUCIIOro ra3a B J'Ia60paTOpI/II/I
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HonyquI/Ie aMMMakKa, CCpHOﬁ U a30THOM KHCJIOT B MMPOMBIINIJICHHOCTH. O6I_I_II/IC

CIIOCOOBI MMOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudeckue p€aknuun

5.1

Krnaccudukanus XUMHYECKUX peakuii 0 pa3IMYHBIM IPU3HAKAM: 110 YHCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQeKTy, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKHX YJIEMEHTOB

5.2

5.3

5.4

5.5

TemnoBoit 3¢ ¢dekT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUU. TepPMOXUMUYECKHUE YPaBHEHUS
OKHCIUTENTbHOBOCCTAHOBUTENbHBIE peakiii. OKUCIUTENIN U BOCCTAHOBUTEIH.
[Ipomecchl  OKUCIEHMS M BOCCTAaHOBJICHHS.  DJIGKTPOHHBIM  OanaHc
OKHCIUTEILHOBOCCTAHOBUTEIILHON PEAKIIUU

Teopust 37eKTPOIUTHYECKON auccoanui. KaTuoHbl, aHHOHBI. DJIEKTPOJIUTHI
1 HedeKTPoJuThl. CUIbHBIC U c1abble AMEKTPOIuThl. CTeNeHb TUCCOIAIuN
Peakiiuu nonHoro oomeHa. YciioBUsl IPOTEKaHUS PEAKIUid HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHBIe HOHHBIC YPAaBHCHUS peaKHI/Iﬁ

Xumus 1 OKpYyKaromasa cpelia

6.1

BemectBa u Marepuansl B IOBCEJHEBHOW JKM3HM YelOBeKa. besomacHoe
HCIIOJIb30BAaHNE BEIIECTB M XUMHUYECKHX pEaklUUi B J1abopaTopuu U OBITY.

HepBa;I IIOMOIIb IIPU XUMHUYCCKHX OKOIraX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpyKaroleil cpeapl (KUCIOTHBIE — JOXKIM,
3arpsi3HEHUE TOYBBI, BO3/AyXa M BOJOEMOB), CIIOCOOBI €ro MpeaOoTBPAIICHUS
[IpenenpHas momyctumasi kouuneHTpauus BemecTB (IIJIK). Porp xumum B
pelIeHUN JKOJOTUYECKUX TMpolieM. YcuieHue TapHUKOBOTO dddekra,

PaspymieHue 030HOBOT'O CJI0A

6.3

6.4

[Ipumenenue cepsl, azota, ¢ocdopa, yriepoaa, KpeMHUS U UX COCTUHEHUIN B
OBITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CeIbCKOM Xo3zsiicTBe. [IpuMeneHue
METAIJIOB U CIUIaBOB (CTaJlb, YYT'YH, IIOpAJIOMUHHI, OpoH3a) B OBITY U
MIPOMBIIIIEHHOCTH MX coequHeHui. [ToHaTHe 0 Koppo3uu MeTaioB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOPPO3UU

[IpupoaHble HMCTOYHUKH YTIEBOJOPONOB (Yrojib, MPUPOAHBIN ra3, He(Th),

MPOIYKTHI UX MepepadboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIC MOHATHS 00 OPraHUYECKUX BEHIECTBAX KAaK O COEIUHEHUSX
yriepoza (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAast KHCII0Ta).
[ToHsTHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OENIKaX, YTIeBOAaX — U UX

POJIM B JKU3HU YCIIOBCKA




Pacuértrr:

7.1 1o ¢popMysaM XUMHYECKUX COCTUHEHUN
1.2 Macchl (MacCOBOM) JIOJIM PaCTBOPEHHOTO BEIIIECTBA B pacTBOPE
7.3 110 XUMHUYECKUM YPaBHCHHAM




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumus, 8 kinacc/ I'abpuensn O.C., Octpoymos U.I'., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBO «lIpocBemnieHne

* Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.1°., AknroHepHOe 00IIECTBO
«M3parenscTBO «lIpocBemenune»

* Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «IIpocBenienne»

* Xumus, 9 knacce/ Pymzutuc I'.E., ®enpnaman @.I°., AkiimonepHoe oOIecTBO
«M3parenscTBO «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

YMK «Xumus. 8 kimacc»

1. Xumus. 8 knacc. Yuebnuk (aBropsl O. C. 'abpuensu, U. I'. Octpoymos, C.A. Cnankos).
2. Meromudeckoe ocoowue. 8 kimace (aBropsl O. C. 'abpuensn, U.I'. Octpoymos, C.A.
CnankoB).

3.IIporpamMma kypca XuMuH s 8—9 KiaccoB 00Ie00pa30BaTEIbHBIX YIPEKACHUN
(aBtopst O. C. T'abpuensn, U. I'. Octpoymos, C. A. Crnaakos).

4. Pabouas Tetpanp. 8 kiacc (aBtopsl O. C. 'abpuensn, C.A. Craakos).

5. Terpaap st 1TaOOPATOPHBIX OMBITOB U MpakTUdeckux padot. 8 kiacc (aBropsl O. C.
I'aOpuensn, U.B. Akcénona).

6. Xumus B TecTax, 3a/1ayax u ynpaxsneHnusx. 8 kiacc (aBropsl O.C. ['abpuenss,

N.B. Tpury6uak).

7. DnexTpoHHas popMa ydyeOHHKA.

YMK «Xumus. 9 xnace»

1. Xumus. 9 xknacc. YueOnuk (aBropsl O. C. I'abpuenss, U. I'. Octpoymos, C.A. Cnankos).
2. Meroauueckoe nocooue. 9 knacc (aBropsl O. C. ['abpuensH, U.I'. Octpoymos, C.A.
CnankoB).

3. IIporpamma kypca xumuu Juist 8—9 kiaccoB 00111e00pa30BaTENbHBIX YUPEKICHUN
(aBtopst O. C. T'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).

4. Pabouas Tetpanp. 9 xknacc (aBtopsl O. C. 'abpuensn, C.A. Craakos).

5. Terpans u1st 1a00pPATOPHBIX OIMBITOB M MPAKTUYECKUX padoT. 9 kiacc (aBTopsl O. C.
I'aGpuensn, U.B. AkcéHona).

6. XuMus B TecTax, 3aadax 1 ynpaxsHeHusx. 9 kiacc (asropsl O.C. I'abpuensH,

N.B. Tpury6uak).

7. OnekTpoHHas popma yueOHUKa.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETH
HHTEPHET

http://www.alhimik.ru TIpencTaBineHbl pyOpHKH: COBETHI A0UTYPHEHTY, YUUTEIIO XHMUH,
CIPaBOYHHK (OUEHB OOJIbIIIAs TOJOOpKA TAaOJIHII U CIIPABOYHBIX MaTEPHAJIOB), Becesas
XMMHsI, HOBOCTH, OJIMMITHA/IBI, KYHCTKaMepa (Macca MHTEPECHBIX HCTOPHUYECKUX CBEIACHUN ).
http://www.hij.ru Xypran «XuMus ¥ )KU3HB)» TOHATHO U 3aHUMATEJILHO PacCKa3bIiBaeT 000
BCEM MHTEPECHOM, YTO IIPOUCXOIUT B HAYKE U B MHUPE, B KOTOPOM MBI JKUBEM.
http://chemistry-chemists.com/index.html DnekTpoHHBIN XypHAT «XUMUKH U XUMHS», B



http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html

KOTOPOM TIPE/ICTABICHO MHOXECTBO

OIIBITOB 10 XUMHH, 3aHUMATEIIbHOH MH(OPMAIIHH, TI03BOJISIONICH YBICYbh YIYCHHKOB
IKCIIEPUMEHTAIBHON YaCThIO TPEIMETa.

http://c-books.narod.ru BceBo3morkHast auTeparypa mo XUuMHH.
http://www.drofa-ventana.ru M3BecTHOe N31aTeNILCTBO yueOHOI tuTeparypsl. HoBuHKH
HAYYHO-TIOMYJISIPHBIX U 3aHUMATEIbHBIX KHUT IO XHMHH.

http://1september.ru XXypHan i yuuTenei u He TOJIBKO. boibioe Koau4ecTBO padoT
YYCHUKOB, B TOM YHCIIE U HCCIIEOBATEILCKOTO XapaKTepa.
http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIN TOPTAI CO
CCBUIKAMH Ha 00pa30BaTeNIbHbIC CAUTHI [0 XUMHUHU.

www.periodictable.ru CO0pHUK cTaTeil 0 XUMHUYECKHUX JIEMEHTaX, HIUTIOCTPHPOBAHHBIH
IKCIIEPUMEHTOM

POUI https://resh.edu.ru/

bubmmoreka LIOK https://m.edsoo.ru/7f414452

CoBpeMeHHbIN yunuTeIbckuid moptai https://easyen.ru/

VYuaurensa.com https://uchitelya.com/



http://c-books.narod.ru/
http://www.drofa-ventana.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f414452
https://easyen.ru/
https://uchitelya.com/

		(88152)431215
	г. Мурманск, ул. Магомета Гаджиева, д. 6а
	Мазилкина Ирина Валентиновна
	Я утвердил этот документ




