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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no XUMHHM Ha YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHUs COCTaBJIE€HA Ha
OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEIbHOW MPOrpaMMbl
OCHOBHOTO 00111ero obpazoBanus, npeacrarieHHbix B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHOil pabouel MporpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHLEMLUH MPENoIaBaHUs
yuyeOHOro mpeaMera «XuMus» B 00pa3oBaTeNbHbIX opraHuzauusx Poccuiickoi
Odenepauui.

[Iporpamma no xumMuu Ja€T NPEACTaBICHHUE O LIEJAX, 00IIel cTpareruu o0yueHus,
BOCIUTAHUS U pa3BUTHUSL 00YUAIOUIMXCS CPEJICTBAMH Y4eOHOr 0O MpeMeTa, YCTaHABIMBAET
o0s3aTeNIbHOE TPEIMETHOE COJEpKaHHUEe, MPEAYCMaTPUBAET pACIpPECICHUE €ro 1o
KJIaCCaM M CTPYKTYpHUPOBAaHME O pa3feiaaM U TEMAM IMPOrpaMMBbl [0 XUMUH, ONIPEAEIIAET
KOJIMYECTBEHHBIE W KAYECTBEHHBIE XAapAKTEPUCTHUKU COJEpKaHUSA, PEKOMEHAYEMYIO
[OCJIEIOBATENIBHOCT ~ M3YYEHUSI  XUMHUM € Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM Y4eOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH
oOy4Jaromuxcs, OmpenessieT BO3MOXHOCTH MpeaMeTra JUisl peanu3alud TpeOOBaHHM K
pe3ysibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeNIbHOW MPOrpaMMbl HA YPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHus, a TakKe TPeOOBAaHUHN K pe3ysIbTaTaM 00y4YeHUs XUMHH Ha YPOBHE
Hesie M3ydeHus MpeAMeTa U OCHOBHBIX BUOB y4eOHO-TIO3HABATEIBHOU JEATENHHOCTU
00y4aromierocsi o OCBOCHUIO Y4eOHOTO COIepKaAHUSI.

3HaHME€ XUMHUU CIYXKAT OCHOBOW it  (GOPMHpPOBAHUS  MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeaCTaBiICHUl 0 MaTEepUAIIbHOM €IMHCTBE MHPA, BAXHYIO POJb
urpart GopmMupyemble XUMUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX dHEPTUH U 00
HBOJIIOIIMHU BEIECTB B MPUPOJE, O MyTSIX PEHICHUsS II00aTbHBIX MPOOIEM YCTONYMBOTO
pa3BUTHS YEJIIOBEYECTBA — CBIPHEBOM, JHEPrE€TUYECKOM, MUIIEBOM M SKOJIOTHYECKOU
0e301acHOCTH, MPOOJIeM 3 paBOOXPaHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peain3allid BO3MOXKHOCTEH UIsI CaMOpa3BUTHUS W (POPMHUPOBAHUS
KYJbTYpPbI INYHOCTH, €€ 0011el 1 PyHKINOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHpOBaHHME MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOyyarouuxcs,  HABBIKOB  HX  CAMOCTOSATENIbHOM  y4yeOHOH  JI€ATeIbHOCTH,
HKCIEPUMEHTANBHBIX M  HUCCIEJOBATEIbCKUX  yMEHHUH, HEOOXOJUMBIX Kak B
MOBCEITHEBHOM JKU3HHU, TaK U B MPO(PECCHOHATBHON 1eATeIbHOCTH;

3HAKOMMT CO CHENNU(PHUKON HAYYHOrO MBILIJIEHUS, 3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOTO
B3IVIAA HAa E€IUHCTBO IIPUPOJBI M 4YEJIOBEKA, SBISETCA OTBETCTBEHHBIM 3TAallOM B
(opMUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00Y4YarOIINXCS;

CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOLIEHUS! K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K MPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIAJ B 3KOJOTMYECKOE OOpa3oBaHHE
00yYarOITHUXCA.



JlanHble HampaBieHUsT B OOYyYEHMM XUMHUM OO€ECIEUYUBAIOTCS CHELU(PUKON
coJlepKaHUsl y4eOHOro MpeaMeTa, KOTOPbIN SBISETCS MENarornyecku aganTUPOBaHHBIM
oTpakeHHueM 0a30BOM HAYKM XMMUHU Ha ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO OO0LIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIMMUCS CHUCTEMbl [E€PBOHAYAJIBHBIX TIOHATHUM XHWMHH, OCHOB
HEOPraHUYECKOW XMMHUU U HEKOTOPBIX OTACIBHBIX 3HAYMMBIX MOHSATHA OPTaHUYECKOU
XUMHUH.

CtpykTypa cojaepaHusi MporpaMMbl MO XUMHH CGHOPMHpPOBAHA Ha OCHOBE
CUCTEMHOI0 Mnoaxoaa K €€ n3ydeHnro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI IOHATHIA
0 XMMHUYECKOM 3JIEMEHTE M BEUIECTBE U CUCTEMbI MOHATUM O XUMHUYECKOW peakiuu. O6e
OTU CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO MPUHIIUIY MOCIEI0BATEIBHOTO Pa3BUTHS
3HAaHUN HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN pa3HOrO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMMUHU;

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— IpeJICTaBICHUMN 00 AMEKTPOIUTHUECKON AMCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKU MOJYYEHHBIX U
OCMBICJICHHBIX (PAKTOB, pPa3BUBAIOTCS IMOCJIEI0BATEIBLHO OT OJIHOTO YPOBHS K JIPYyromy,
BBIMONHSASL (QYHKIMH OOBSICHEHUS U TMPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS U
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHUS U MOJIYUEHUS N3y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMsbl 1Mo XUMHUU CIOCOOCTBYET (HOPMHUPOBAHUIO MIPEICTABICHUS O
XUMUYECKOW COCTABJISAIONIEN HAYYHON KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOMN MPUPOABI,
LEHHOCTHOTO OTHOLIEHHS K HAYYHOMY 3HaHUIO U METOJaM MO3HaHUs B Hayke. M3yueHue
XUMHH TIPOUCXOIUT C MIPUBJICUCHUEM 3HAHUN U3 paHEE U3yUYEHHBIX YYEOHBIX MPEIMETOB:
«Oxkpyxkaromuit Mup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiacey.

[Ipn m3yueHHH XUMHHM TPOUCXOAUT (OPMHUPOBAHWE 3HAHUN OCHOB XMUMHYECKOU
HAayKd Kak o00JIaCTM COBPEMEHHOI'O0 €CTECTBO3HAHUSA, MPAKTHUECKOW JEsITeIIbHOCTU
YelloBeKa W KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3agada y4eOHOTO
MpeaMeTa COCTOMT B (OPMHPOBAHWM CHUCTEMBl XUMHUYECKHUX 3HAHWNM — Ba)KHEUIIIHX
(dakToOB, MOHATHI, 3aKOHOB M TEOPETHUYECKUX TMOJOKEHUU, TOCTYIHBIX 0000IIEeHUN
MHPOBO33PEHYECKOTO XapakTepa, SA3blKa HAYKH, B MPHOOIICHUH K HAYYHBIM METOJaM
MO3HAHUS TPU M3YYCHHH BEIIECTB M XUMUYECKUX peakiui, B (HOPMHUPOBAHUU U
pPa3BUTUU TO3HABATENIbHBIX YMEHUW M WX MNPUMEHEHUH B y4eOHO-IIO3HABAaTEIbHOU H
y4eOHO-UCCIIEI0BATENCKON N€ATEIbHOCTH, OCBOCHUH MPaBUJI 0€30MacHOro oOpalieHus
C BEILECTBAMU B ITIOBCETHEBHOM KU3HH.

[Ipy w3ydyeHMH XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro oO0Opa3oBaHHsA BaXHOE
3HaYEeHUE MTPUOOPETN TaKHe 1IENH, KaK:



— (opMupoBaHHE€  HMHTEUIEKTyaJdbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY TMPUHITUIO  PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;

— HaIpaBJIE€HHOCTh OOYYEHMs] Ha CUCTEMAaTHYECKOe MPUOOILEHHE OOyYaroIIMUXCs K
CaMOCTOSITEJIbHOM TO3HABAaTEIbHOU JIESITEIIBHOCTH, HAyYHBIM METOJaM I[IO3HAHMUS,
bopMUPYIOIIMM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrnieyeHrUe YCJIOBHM, CHOCOOCTBYIOUIMX HPUOOPETEHHIO O0YyYarouuMuUcs
OTbITa pa3HOOOPA3HOM AEATEIBLHOCTH, MTO3HAHUS U CAMOTIO3HAHMUSI, KIIOUE€BBIX HABBIKOB
(KJTIOUEBBIX KOMIIETCHITUM ), UMEIOIINX YHUBEPCATBLHOE 3HAUCHHE JIJISI Pa3IMYHBIX BUJIOB
NeSATeTbHOCTH;

— ¢dopmupoBanue oOiel PyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM YHUCJIE YMEHUU OOBSICHATH U OLICHUBAThH SIBJICHUS OKPYKAIOIIETO MUPA, UCTIONb3YSI
3HaHUS W ONBIT, TOJIYYECHHBbIE MPU HM3YYEHUU XUMHH, MPUMEHSITh MX MPU PEIICHUU
mpoOJieM B MOBCEAHEBHOM KU3HU U TPYJIOBOU JIEITEIIBHOCTH;

— ¢dopmupoBaHre y OOYYAIOIIUXCS TYMAaHUCTHYECKMX OTHOIICHHM, MOHWUMaHUS
[IEHHOCTH XMMHWYECKUX 3HAHWK Il BBIPAOOTKH DKOJOTHYECKH IIEJIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJAOBOM JCATEIBLHOCTH B IEJISIX COXPAHEHHUS CBOETO 3JI0POBbS U
OKPY’KAIOIIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHBAIMM K OOY4YeHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIMTAHHIO HAa OCHOBE YCBOEHHUS OOIIEUEIOBEUECKHX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQ WIS U HAMPABIEHHOCTH JalbHEHIIIET0 00 yUEeHHUS.

OO6miee 4ucio 4acoB, OTBEACHHBIX ISl U3YyUYEHUS XMMHH Ha YPOBHE OCHOBHOTO
ob1rero oopa3oBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJEIO),
B 9 Ki1acce — 68 yacoB (2 yaca B HEAEINIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XMMUYECKHE MIOHATHS

[Ipenmer xumuu. Ponb XUMUK B )KU3HU YEIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. OU3NUECKUE CBOMCTBA BEUIECTB. ATpEraTHOE COCTOSHUE BemecTB. [lonsTHE O
MeTOJlaX MOo3HaHUs B XUMUHU. YucThie BeniecTBa U cMecu. CriocoObl pa3aeieHus CMECei.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE AJIeMEHThl. CUMBOJIBI XUMHUYECKUX DJIEMEHTOB.
IIpocThlie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumunueckas (opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHX JJEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass aTomHas Macca. OTHOcUTENbHas
MoOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUH.

KomunuectBo Bemiectsa. Mosb. Monsipaast macca. B3auMoCBsI3b KOJIMYECTBA, MACChI U
yuciaa CTPYKTYPHBIX €IWHUI[ BemiecTBa. Pacuérel 1o  (dopmyliaM XUMHYECKUX
COEIMHEHUMH.

OuU3NYECKUE U XUMHUUECKHUE SIBJICHUS. XUMUUYECKas peakius U €€ Npu3HaKku. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUUECKue ypaBHeHUs. Kiaccudukaius XUMHUYECKHX
peakuuii (COeIMHEeHUs, Pa3NIOKEeHUs, 3aMeIIeHHs, 0OMEeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHMMHUYECKOW TIOCYJOM, MpaBWiIaMu paboThl B JlabopaTopuud U
npuémMamu oOpamieHusi ¢ J1abopaTopHbIM OOOpYAOBaHHEM, HM3Y4YEHHE U OIHCAHHUE
duznueckux CBOMCTB 00pa3llOB HEOPraHMYECKUX BEIIECTB, HaONOIeHHE (HU3MUECKUX
(ru1aBneHue BOCKa, TasHHE JIbJIa, pACTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHJCHCALMS
BOABbI) M XUMHUYECKHX (TOPEHUE CBEYHM, MPOKAIMBAHUE MEIHOW IPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHCIOTOM) SBIICHHM, HAOJIOJICHWE W OIMCAaHHWE IPU3HAKOB
NPOTEKAHUS XUMMYECKMX peakiuui (pas3iokeHUue caxapa, B3aUMOJCUCTBUE CEPHOMU
KHUCIIOTBI C XJIOPUAOM Oapusi, pasznoxxenue rujapokcuna meau (1) mpu Harpesanuw,
B3anMoJielicTBHE kKene3a ¢ pactBopom conu meau (Il), m3ydenune crmocoOoB pasmeneHus
CMeced: ¢ TIOMOIIbI0 MarHuTa, (QUIbTpOBaHWE, BHIIAPUBAHUE, JIUCTUJUISINS,
xpomatorpadus, MNPOBEACHUE OYMUCTKH TOBAPEHHON CONH, HAONIOIEHWE U OIMCAHUE
pe3yJIbTaTOB IIPOBEICHUS ONbITa, WUIFOCTPUPYIOLWIETO 3aKOH COXPAaHEHUs MAacchl,
CO3JIJaHHE€ MOJIeNIel MOJIEKY (IIapOCTEPIKHEBBIX).

BaxHeiuue npeacTaBuTe/ Il HEOPraHMYeCKUX BelleCTB

Bo3nyx — cmeck razoB. CoctaB Bo3ayxa. Kuciopoa — 371eMEHT U MPOCTOE BEIIECTBO.
Haxoxxnenue kucimopoga B mpupoje, (pu3udyeckne W XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcunpl. I[lpumenenwe xwucmopoga. CmocoObl TMOMyYeHHS KHCIOpOJa B
naboparopuu U mnpoMbinuieHHOCTH. KpyroBopor kuciopoma B npupone. O30H —
aJuIo0TpoInHas MOAU(DUKALIUS KUCTOPO/Ia.



TemoBoit 3pPexT XMMHUUECKON peaKkuu, TEPMOXMMUYECKHE YpaBHEHMS, 3K30- U
SHJOTEPMHUYECKHE pEAKIHUH. TOIMIUBO: Yroidb U METaH. 3arpsi3HEHUE BO3AYyXa, YCUJICHUE
MapHUKOBOTO 3 PekTa, pa3pylnieHue 030HOBOTO CJIOS.

Bonopon — sneMeHT M mpocroe BemecTBO. HaxoxaeHwe Bomopoia B MNPHUPOJIE,
dbu3uYecKkue U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOObl MmosiydeHus. KucioTel u
COJIH.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

@dusnyeckue coricTBa Boabl. Bona xkak pactBopurens. PactBopbl. HachlllieHHBIE U
HEHACBIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOjJIe. MaccoBas /10715 BEIIECTBA B
pactBope. XuMHUYECKHE CBOMCTBa BOJbl. OcHOBaHus. Ponb pacTBOpOB B MPUPOJE U B
KU3HU YesnoBeka. KpyroBopoT BOJIbI B IpUpoie. 3arpsisHEHHE NPUPOAHbIX BoJ. OxpaHa u
OYMCTKA IPUPOJHBIX BOJI.

Knaccuduxanusa neoprannueckux coenunenuid. Oxcuapl. Knaccudukaius oKCUI0B:
coyieoOpasyromue (OCHOBHBIC, KHCJIOTHBIC, aM(OTEepHbIE) U HECOJeoOpa3yIoIIue.
Homenknarypa oxcumoB. dusnueckue M XMUMHUYECKHE CBOWCTBAa OkcuaoB. [lomydeHue
OKCHJIOB.

OcHoBanns. Knaccudukanuss ocHOBaHUM: MIETOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenkmarypa ocHoBanuii. ®Ousznyeckne ¢W XHMUYECKHME CBOWCTBA OCHOBAHWM.
[Tomyuyenue oCHOBaHUM.

Kucnorel. Knaccudukamms xucimor. Homenknatypa kucior. duszmdeckue u
XUMHYECKHE cBOMCTBa KHUCIOT. Psn akruBHoctn MetaiuioB H. H. bekerosa. [lomydyenue
KHCJIOT.

Comu. Homenknatypa coseil. ®Pu3MUEeCKME€ M XUMHUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHECHUM.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE OIPEACICHUE COJIEPKAHUSA KHUCIOpOJa B BO3IyXE, MOJYYECHHUE,
coOupaHue, paclo3HaBaHWE W  U3YYEHHUE CBOWCTB  KHUCIOpoAa, HaOIoaeHue
B3aUMOJICMCTBUSL BELIECTB C KHCJIOPOAOM M YCIIOBHUS BO3HHMKHOBEHHUS M IPEKPALICHUSA
ropeHusi (moskapa), O3HaKOMJICHHE C oOpa3llaMH OKCHJIOB M OIMCAaHWE WX CBOICTB,
MoJIydyeHue, coOupaHue, paclio3HaBaHWE M M3YYEHHE CBOMCTB BOAOpOJAa (TOpEHHE),
B3auMojieiictBue Boaopojga ¢ okcugom wmead  (ll)  (BO3MOXKHO — HMCIOJIBb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIEHNE 00Pa3IOB BEUIECTB KOJTUIECTBOM | MOJIb, MCCIIETOBAHUE
O0COOCHHOCTEW PacTBOPEHUSI BELIECTB C PA3IMYHONW PACTBOPUMOCTHIO, MPUTOTOBIICHHE
PacTBOPOB C OIMPEACIEHHON MAaCCOBOM JIOJIEN PACTBOPEHHOIO BEIIECTBA, B3AaNMOICHCTBHE
BOJAbl C MeTaulaMd  (HaTpueM MW KajubluueMm) (BO3MOXXHO  HCIOJIb30BaHHE
BUJIEOMATEPUAIIOB), HCCIECIOBAHWE OOpa3lloB HEOPTaHWUYECKUX BEIIECTB Pa3TUIHBIX
KJIacCOB, HAOJIIOJICHUE W3MEHEHMsS] OKpacKd WHAUKATOPOB B pPAcTBOpax KHUCIOT H
uieoue, usyuenue B3zaumojneiicTBus okcuaa meau (ll) ¢ pactBopom cepHON KHUCIOTHI,



KHUCJIOT C METAJJIaMH, PEaKLUU HEUTpalau3aluy, MOJy4YeHHE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHUE OJHOTO METajula JIPYTMM K3 PacTBOpPA COJIM, PELICHUE IKCIIEPUMEHTAIBHBIX
3a71a4 1o teMe «BaxkHenure Ki1acChl HEOPraHUYECKUX COEAUHEHUIN.

Ilepnoanuyeckuii 3axoH u Ilepuoauyeckasi cucreMa XMMHUYECKHX deMeHTOB /1.
N. MenaeneeBa. CrpoeHne aToMoB. XuMHYECKass CBA3b. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHbIE PeaAKIUN

[lepBble TOMBITKK KiacCU(pUKAIMU XUMUUYECKUX d3JeMeHTOB. [loHaTne o rpymnmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMENbHBIE METAIIJIbI, TAJOTeHbI, HHEPTHHIC
rasbl). JIEMEHTHI, KOTOpbIe 00pa3yoT aMpOTEPHBIC OKCUIBI U TUIPOKCHUIBI.

ITepuonuueckuit 3akoH. llepronnueckas cucrema XUMUUYECKUX djemeHToB J[. U.
MenneneeBa. KopoTkonepuoanas u jiuHHonieproHas Gopmel [lepuoaudeckoii cucTeMsl
xumnueckux 3neMeHToB . M. Menneneesa. Ilepuoasl u rpynnbl. OU3HNYECKUNA CMBICI
MOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIbI DJIEMEHTA.

Crpoenue artomoB. CocTtaB aToMHbIX saep. M3orombl. OnekTpoHbl. CTpoeHHE
AJIEKTPOHHBIX 000JI0YEK aTOMOB TMepBbIX 20 XUMHUUYECKUX 3JIeMeHTOB llepuoanueckoit
cuctembl JI. WM. MenneneeBa. XapakKTepUCTUKA XHUMHUYECKOTO JJIEMEHTA IO €r0
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTM  M3MEHEHHUs  pajuyca aTOMOB  XHMHYECKHUX  DJIEMEHTOB,
METAJUTMYECKUX U HEMETAUIMYECKUX CBOVMCTB I10 TPYIIIAM U MEPHUOJIAM.

3nauenue Ilepuommueckoro 3akoHa u Ilepmogmyeckol CHUCTEMBI XUMHUUYECKHUX
3JIEMEHTOB U1 pa3BUTHS HayKH U npakTuku. [. 1. MenaeneeB — yu€HbIN U rpakIaHUH.

Xumuueckas  cBA3b.  KoBasieHTHas  (MOJsipHAsT W HENOJISIpHAsi)  CBSI3b.
DIIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBSI3b.

Crenenp oxucieHusi. OKHUCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl
OKHCJICHHUS M BOCCTaHOBJICHUS. OKHCIMTEIHN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumeHm:

U3y4deHre 00pa3IioB BEIICCTB METANIOB U HEMETAJNIOB, B3aUMO/ICHCTBHUE THIPOKCH 1A
OMHKAa C pacTBOpAMU KHCIIOT M IIEJIOYEH, MPOBEAECHHUE OMBITOB, WIIIOCTPUPYIOMINX
MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii (TOpeHue, peakiuu pa3iokKeHHUs,
COEMHEHU ).

Mexcnpeomemunie ceéa3u

Peanuzamus MexnpenMETHBIX CBS3€d NPU  HM3YYEHMH XUMHM B 8 Kjacce
OCYILIECTBIISIETCS] YEPE3 UCIIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHbBIX OHSITUMN, TaK U
MOHATUH, ABISIONIMXCA CUCTEMHBIMH JJISI OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO
LMKIIA.



OOmue ecTecTBEHHO-HAYUHBIC TOHATHA: HAYYHBIA (paKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHanmu3, CHHTE3, Kilaccu(uKaus, TMEePUOAUYHOCTh, HAONIONEHUE, DKCIEPUMEHT,
MOJIETTUpOBaHIE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dwusmuka: maTepus, aToM, JJEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIHJ, HW30TOIIBI,
PaIMoOaKTUBHOCTD, MOJICKYJIA, AIMEKTPUIECCKHUI 3apsif, BEIIECTBO, TeN0, 00BEM, arperaTHoe
COCTOSIHME BEIIeCTBa, Ta3, (U3NYECKUE BEIUYHMHBI, CAMHHIBI H3MEpPEHUs, KOCMOC,
IUIAHETHhI, 3BE311b1, COIHIIC.

buonorus: dorocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaibl, TOPHbIE MOPOJIbI, MOJIE3HbIE
MCKOIIaeMbIe, TOTUTMBO, BOJHBIC PECYPCHI.

9 KUIIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

[lepuonnueckuit 3akoH. llepuomnueckas cucremMa XUMUYECKUX diemeHToB J[. .
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTU B M3MEHEHHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kaausl, KaIblUs U UX COCIUHEHUN B COOTBETCTBUM C
MTOJIOKEHUEM JIEMEHTOB B [leproandeckor cucreme U CTpPOEHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUALI XUMUYECKOW CBSI3U. THUIBI KPUCTAINIMUECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKOW PEIIETKH U BUAA XUMUYECKOU
CBSI3M.

Knaccuduxaiys 1 HoMeHKIIaTypa HEOPTraHMYECKUX BEIIeCTB. XUMHYECKHUE CBOMCTBA
BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCaM HEOPTraHWYECKUX COCIUHECHUU,
TEHETUYECKAs CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Kiaccupukanys XUMUYECKHX PEAKIUM 10 pa3IdyHbIM IpuU3HakKaMm (10 YUCTy U
COCTaBY YYacCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3(PdeKTy, Mo H3MEHEHHUIO
CTEIICHCH OKHCIICHHS XHMHYECKHX DJIEMEHTOB, 10 OOpaTHUMOCTH, II0 YYacCTHIO
KaTajau3aTopa). IK30- U SHJIOTEPMHUUYECKUE PEAKIIUH, TEPMOXUMUYECKUE YPABHCHMUS.

[lonsiTue o ckopoctu XuMmu4ecko peaknuu. [loHsitue 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOIE€HHBIX M TEeTEPOTreHHBIX
peakuusx. Ilonarue o karanmse. [loHatne o Xxmmudyeckom paBHOBecuu. DakTopsl,
BJIMSIFOIIIAE HA CKOPOCTh XUMUYECKOW PEAKIIUU U MOJIOKEHUE XUMHUYECKOTO PaBHOBECHSI.

OKHUCIUTENhHO-BOCCTAHOBUTEIIBHBIE PEAKIIMU, AJICKTPOHHBIN OaaHC OKHUCIUTEIBHO-
BOCCTaHOBUTEIBHOU pEaAKIIMY. CocraBneHue ypaBHECHUH OKHUCJIMTEIBHO-
BOCCTaHOBHUTEJIBLHBIX PEAKIIU ¢ UCIIOJIB30BAHUEM METO/1a DJIEKTPOHHOI0 OaaHca.

Teopusi SIEKTPOTUTHYECKON JTUCCOIUALIMU. JIEKTPOJIUTHI M  HEIJIEKTPOJIUTHI.
Katvonsl, aHmoHbl. MexXaHU3M AUCCOLUMALMM BEIIECTB C PA3JIMYHBIMH  BUJIAMU
XUMHU4ecKon cBsa3u. CterneHn aucconuanuu. CHibHBIE U cl1a0ble dJICKTPOJIUTHI.



Peakiiuu wmoHHOTO OOMEHa. YCIOBUS NPOTEKAHUS pPEAKIUi HOHHOTO OOMEHa,
MIOJIHBIE M COKpAalIEHHbIE MOHHBIE ypaBHEHUA peakuuii. CBONWCTBA KHUCIOT, OCHOBAHUN U
coJiel B CBeTe MpeACTaBiICHUUM 00 »IeKTpoauTHueckod nuccouuanuu. KadecTBeHHBIE
peakiuu Ha MoHBI. [loHsTHE O TUIpONIH3E CONeil.

Xumuyeckuit IKCnepumenm:

03HAKOMJICHHE C MOJICJIIMHU KPUCTALTUYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB —
METAJJIOB U HeMeTauioB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB (XJIOpUIA HATpHs),
HCCIIeIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKON peaKkIuy OT BO3JCHCTBUS Pa3IUUHBIX
(akToOpoB, HCCIIEJOBAaHUE AJIEKTPOIMPOBOJHOCTH PACTBOPOB  BELIECTB, IpoIlecca
JTUCCOLIMAIIMM KUCTIOT, IIeJouel U coJiei (BO3MOMXHO MCIOJIb30BaHUE BUJIEO MAaTEpPHAOB),
POBEJCHUE OMBITOB, WIIIOCTPUPYIOIIUX NPU3HAKUA TMPOTEKAHUS PEAKIUA HOHHOTO
oOmeHa (oOpa3oBaHuME OcajJika, BBIJIEJICHUE Ta3a, O0Opa3oBaHHWE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPhl OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX peakiuii (ropeHue,
peakIuu paslioKeHUs, COCIWHEHMS), PpPAclOo3HABAHWE HEOPraHWYECKHX BEIIECTB C
MOMOIIIbIO0 KQYECTBEHHBIX PEAKIIUM HAa MOHBI, PEIIEHNE SKCIIEPUMEHTAILHBIX 3a/1a4.

HeMeTaanabl 1 uX coeTMHEHUS

OO6mas xapakTepucTrka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHbIE
creneHu okucieHus. CtpoeHrue U PuU3MUECKUEe CBOWCTBA MPOCTHIX BEIIECTB — rajlOr¢HOB.
XVMHUYECKHE CBOMCTBA Ha MpUMeEpE XJIopa (B3aUMOJICHCTBUE C METAJUIaMH, HEMETAILJIaMHU,
menoyaMu). XaopoBogopod. CossiHas KHCIOTa, XMUMHUYECKHE CBOICTBA, MOJIy4YCHHUE,
npuMeHeHue. JleficTBHe XJiopa M XJIOpPOBOJAOPOJAa HAa OpraHM3M uejoBeka. BakHeiimine
XJIOPUBI U X HAXOXKAEHUE B IPUPOJIE.

O6mas xapakrepuctuka 3JeMeHTOB VIA-rpynmnel. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u GU3nIecKue CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOpOJia M Cephl. AJIOTPONHbIE MOAUGPUKAIMK KHCIOpOAa U Cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOOPO, CTPOCHUE, PU3NUECKUE U XUMUUYECKHE CBOMCTBA. OKCHIIbI
Cepbl KaK TPEICTABUTENTU KUCIOTHBIX OKCHAOB. CepHas Kuciora, (U3HYECKHEe U
XUMHYECKUE CBOMCTBA (0OIIME KaK MPEICTABUTENST Kilacca KUCIOT W CHEeIUpUIECKUe).
XVUMHUYECKHUE PEAKIUH, JISKAIINE B OCHOBE TIPOMBIIIIEHHOTO CIIOC00a MOIy4eHUs CEPHOU
KuCIoThl. [Ipumenenne cepHoil KucnoThl. Colu CEpHOUN KUCIOTHI, KaueCTBEHHAsI PEaKIIMs
Ha cynbdaT-uoH. HaxoxneHue cepbl W €€ COCNMHEHWA B MPUPOAEC. XUMHUYECKOE
3arps3HEHUE OKPYKAIOUIEH Cpellbl COEIMHEHUSIMU Cepbl (KUCIOTHBIE TOXKIHU, 3arpsi3HEHUE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHUS.

OO6mrast xapaktepuctuka 37MeMeHTOB V A-rpymibl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTEMEHW OKUCIEHUsA. A30T, paclpocTpaHEHUE B TpHUpOjE, PU3HUECKHE U
XAMHYECKUE CBOMCTBAa. KpyroBopoT azoTa B mpupoje. AMMHAK, €r0 (U3HUECKHE H
XAMHYECKUE CBOWCTBA, ToJydeHHe W mpumeHeHune. Comn aMMOHWMS, UX (U3HUECKHE U
XUMUYECKHE CBOMCTBA, NpruMeHeHue. KauecTBeHHast peakiiysi Ha HOHbI aMMOHHUSI. A30THasI
KHCiIOoTa, €€ ToJiyueHue, (U3MYEeCKMe U XUMHUYECKHue CBoMcTBa (00IIMEe Kak



MpEeACTaBUTEN Kjacca KHCIOT M cneuuduueckue). Vcnonap3oBaHre HUTPATOB M COJIEH
aMMOHHSI B KaU€CTBE MUHEPAJIbHBIX YA0OpEeHHI. XUMHUUECKOE 3arpsi3HEHUE OKPYKaIoIIeH
Cpelbl COCAMHEHUSIMH a30Ta (KUCIOTHBIC JOKIH, 3arpsi3HEHUE BO3/AyXa, IOYBBI H
BogoéMoB). docdop, amnorponusie Mmoaupukanuu dpochopa, GU3NIECKUE U XUMUUECKUE
ceorictBa. Oxcun docdopa (V) u dochopHas kuciora, Guznueckue U XUMUYECKHE
cBOiicTBa, nosydyenue. Mcnonb3zoBanue (pochaTtoB B KauecTBE MUHEPAIbHBIX YA00PEHHIA.

O6mas xapakrepuctuka 3neMeHToB IV A-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble  CTENEHH  OKHUCIEHHsS.  YIJEepoA,  auIOTPOIHble  MOJAu(dUKaLuUH,
pacnpocTpaHeHue B Mpupoje, (U3MUYecCKMe U XHUMHYECKHE CBOWCTBA. AcopOIus.
Kpyrosopor yrnepoaa B mpupoae. Okcuipl yriaepoaa, Ux (puanyeckue M XUMHUUYECKUE
CBOMCTBa, NEHUCTBUE HA KUBbIE OPraHU3MBI, MOJYyUYEHUE U MPUMEHEHHUE. DKOJIOTHUECKUE
npoOJeMbl, CBsi3aHHBIE ¢ OkcuaoM yriepoaa (IV), runoresa rio06anbHOrO MOTETUICHUS
KJIMMaTa, MapHUKOBBIM 3(]dekr. YronbHas Kuciota U €€ coiau, ux (Qusmyeckue u
XUMUYECKHE CBOMCTBA, MOJyueHHE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHat-
noHbl. Mcmonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIIIICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCJIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, ATHJIEH, AalleTUJIEH, STaHOJ, TJMIEPHUH, YKCYCHas KHUCJIOTa).
[IpupoaHbie UCTOYHUKH YTIIEBOJOPOAOB (Yroiib, MPUPOIHBIN ra3, HEPTH), MPOAYKTHI UX
nepepaboTku (OCH3WH), UX POJIb B OBITY W MPOMBINIICHHOCTH. [ToHATHE O OHMONOTHYECKH
BaXXHBIX BEIECTBAX: XUpaX, OelKkax, yrieBoJax — M HMX POJU B JKU3HH YEJOBEKA.
MartepualibHOE €IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COEIMHEHUM.

Kpemuuii, ero ¢gusnyueckue u XUMUYECKHE CBOMCTBA, MOJIYYCHUE U MPUMEHEHUE.
Coenunenus kpeMHus B npupoje. OOmue npeacraBienus o6 oxcuae kpemuus (1V) u
KpeMHuEeBON kucioTe. CHIMKAThl, UX HCIOJIB30BaHHE B OBITY, B MPOMBIIUICHHOCTH.
Baxxneiiime  CcTpouTeNbHBIE MaTepUalbl: KEpaMHKa, CTEKJIO, LIEMEHT, OCTOH,
xkene300eToH. [IpoGiembl Ge30MacHOr0 MCIOJIB30BAHHUS CTPOUTEIBHBIX MaTEPHAIOB B
[TOBCEHEBHOM KU3HU.

Xumuueckuit IKCnepumenm:

u3ydeHne oOpaslloB HEOPTaHWMYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPHUA-UOHBI M HAONIOJCHHE NPU3HAKOB HX
MIPOTEKAHUS, OMBITHI, OTpaXKaromue GU3NIECKHEe U XUMUIECKHNE CBOMCTBA TaJIOT€HOB U MX
COE€IMHEHU (BO3MOKHO MCIIOIh30BaHNE BUICOMATEPUATIOB), O3HAKOMIICHHE C 00pasiamMu
XJIOpUJIOB (TaJOT€HUIO0B), O3HAKOMJICHHE C oOOpaslaMu cepbl U €€ COCIUHCHUSIMU
(BO3MOXHO HCIIOJIB30BaHUE BHUACOMATEpPHUAJIOB), HAOMIOEHNE MpoIecca OOYTIIMBaHUS
caxapa moJ JEWCTBHEM KOHILIEHTPUPOBAHHOM CEPHOM KHCIOTHI, U3YUYCHUE XHUMHUYECKHUX
CBOMCTB pa30aBICHHON CEpPHOM KHUCIOThI, MPOBEJCHHE KAYEeCTBEHHOM peakluu Ha
cylnb(aT-uoH U HaAONIOJEHUE TMpU3HAKA €€ MPOTEKaHUs, O3HAKOMJIEHHUE C (PU3MUECKUMHU
cBolicTBamMu a3zota, ¢ochopa U UX COeAUMHEHUN (BO3MOXKHO HCIOJIb30BAHUE



BUJIEOMATEPUATIOB), oOOpa3mamMu a30THbIX M (OCHOPHBIX yIOOPEHM, TOJyYEHHE,
coOupaHue, pacro3HaBaHUE W HU3YyUYCHHE CBOMCTB aMMMaKa, MPOBEJACHUE KaY€CTBEHHBIX
peakiuii Ha HMOH aMMOHHUSI U (ocdaT-UOH U H3YYCHHE MPU3HAKOB HMX TMPOTEKAHUS,
B3aMMOJICUCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI € MeIbl0 (BO3MOXKHO
WCIIOJIb30BaHUE BUJICOMATEPUATIOB), H3YUYCHHE MOJCIeH KPUCTAUIMUECKUX PEIIETOK
anmasa, rpadura, QymiepeHa, 03HAKOMJIEHHE C MPOIECCOM aJCOpPOIMU PaCTBOPEHHBIX
BEILIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOrasa, MojydeHUue, CoOOupaHue,
pacrno3HaBaHUE W HW3YUYEHUE CBOWCTB YIJIEKUCIOrO ras3a, MNPOBEACHHE KayeCTBEHHBIX
peakiuii Ha KapOOHAT W CWIMKAaT-UOHBl W H3YyYCHHE TMPU3HAKOB HX MPOTECKAHUS,
O3HAKOMJICHME  C  MNPOAYKIMEH  CWIMKATHOHM  MPOMBIIUIEHHOCTH,  PEIICHUE
AKCIIEPUMEHTAbHBIX 33714 10 TeMe «BakHelne HeMeTaITbl U UX COESTUHEHUS.

MeTta/uibl M UX COETMHEHUS

OO6miasi XapakTepUCTHKAa XUMHYECKHUX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX
nosnoxxkeHuss B Ilepuonnueckoil cucreme xumuueckux snemeHtoB [[. M. MenaeneeBa u
ctpoeHus aroMoB. CTpoeHue MeTamioB. Meramnuyueckas CBsI3b W MeTajuIndyecKas
KpUCTAJUIMYECKAasT PEelETKa. OJIEKTPOXMMHUYECKUN  PSJl  HANPSOKEHUM  METaJlJIOB.
dusnyeckrue U XUMUYECKHE CBOMCTBAa MeTalioB. O0IIMe criocoObl MOYYSHUSI METAJIIOB.
[TonsiTHE O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CIuaBel
(cTanb, 4yTyH, TIOpATFOMUHUN, OPOH3a) U UX MPUMEHEHHUE B OBITY U TPOMBIIIJIEHHOCTH.

[Ilenounble MeTauibl: MoJiokeHue B Ilepuoguueckoil cucremMe XUMHUUYECKUX
anemeHToB JI. M. MengeneeBa, CTpoeHHE HX AaTOMOB, HAXOXJAEHUE B TMPHUPOJE.
dusnyeckue W XUMHUYECKHE CBOMCTBAa (Ha mpuMepe HaTpus W Kaiusi). OKCHUIBI H
TUIPOKCHUIBI HATPUS U Kanud. [[pyMeHeHre 1MeI0YHbIX METAJJIOB U UX COCTMHEHMUIA.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHUM U KaJIbLUM: MoJiokeHue B [lepuoamueckoit
cucTeMe XUMMHUYECKUX 3iieMeHTOB JI. . MeHeneeBa, CTpOCHUE UX aTOMOB, HAXOKICHUE B
npupose. DPusnyueckne W XUMHYECKHME CBOWCTBA MarHusg W Kaubuus. Baxueunmue
COCMHEHUs KanbIus (OKCHUI, THAPOKCHA, coiu). JKECTKOCTh BOABI M CIOCOOBI €&
YCTpPaHECHHUS.

AnroMuHMN: nojioxkeHue B Ilepuoanyeckon cucreme xumudeckux siemeHtos Jl. U.
MenpeneeBa, CTpOeHHE aToma, HaxOoXJaeHue B npupone. PuU3nUecKHe U XUMUYECKUE
CBOICTBa amroMUHUSA. AM(DOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCUIA ATFOMUHUS.

Keneszo: nmosoxkenue B Ilepumognueckoil cucreme XUMHYECKUX 3yeMeHTOB [l .
MenpaeneeBa, CTpO€HHME aToma, HaxoXJaeHue B npupone. DuU3NUecKHe U XUMHUYECKHE
cBoMcTBa xkeneza. Okcuapl, ruapokcuasl U conu xeneza (l1) u xenesa (l11), ux cocras,
CBOWCTBA U MOJIy4YECHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C oOpa3llaMH METaUIOB WU CIUIABOB, WX (PU3NYECKUMH CBOWCTBAMH,
W3y4YEHUE  PE3yJIbTaTOB KOppO3uH METAJIIOB (BO3MOKHO HCMOJIb30BaHUE
BHJICOMATEpPUAJIOB), OCOOEHHOCTEH B3aMMOJICHCTBHS OKCHJIa KaJbIlMs M HATPHS C BOJOM



(BO3MOKHO HCIOJIb30BaHUE BHUJIEOMATEPUANIOB), UCCIIEOBAHUE CBOMCTB >KECTKON BOJIBI,
mpoiiecca roOpeHus keje3a B KUCIOpoJie (BO3MOXKHO HCIOJIb30BaHUE BUIECOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKIU Ha MOHBI: MArHUs, KaJblIHsl, AJIIOMUAHMUS,
uunka, sxeneza () u xeneza (1), mequ (), HaOmonenne u omucaHue MPOIECCOB
OKpallMBaHMs TJIaMEHM HMOHAMHU HATpUs, Kalusg U KaJdblHs (BO3MOXKHO HCHOJb30BaHUE
BHUJICOMATEPUATIOB), HCCIIEIOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHUIA aTIOMUHUS U
TUIPOKCHIA IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeime MeTasibl
U UX COCTUHECHUS.

XHMHS U OKpPYKaOLIasi cpeaa

BemectBa u Marepuanbl B IIOBCEAHEBHOM JKM3HM 4eJoBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB W XUMHUYECKUX peakiuid B OwiTy. IlepBas mnomoms mnpu
XUMHUYECKHX 0KOrax U OTPaBICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpyXkaromed cpeabl (mpeaenbHas — JOMycTUMas
KOHIIeHTpauus BemiecTB, nanee — I[I[JIK). Ponbp XuMuum B pelIeHUH 3KOJOTMYECKUX
npoosieM.

Xumuueckuit IKCnepumenm:

u3ydeHrue oO0pas3lloB MaTepHalioB (CTEKJIO, CIUIABBI METAJIOB, IOJUMEpPHBIE
MaTepHabl).

Mesrcnpeomemmnuwie ceaszu

Peanuzanusa MeXnpeaMETHbIX CBA3€H TIpU HM3YYEHUM XUMUH B 9 Kiacce
OCYIIECTBIISIETCS Uepe3 UCTIOIb30BAHKNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHSATUH, TaK U
NOHSTUH, ABJISIIOIINUXCA CUCTEMHBIMU JJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO0muMe ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYyYHBINH (akT, TUIOTe3a, 3aKOH, TEOpHs,
aHanM3, CHUHTE3, KiIaccuukanus, TMepUOJUYHOCTh, HAONIIOJCHHE, OSKCIEPUMEHT,
MOJICTUPOBAHKUE, H3MEPEHUE, MOJECINb, SBJICHHE, MApPHUKOBBIA 3PQGEKT, TEXHOJOTHS,
MaTepuabl.

@®usnka: maTepusi, aToM, 3JIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, H3OTOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsif, MPOBOJHUKH, MOJTYIPOBOJIHHUKH,
TURIICKTPUKH, (POTOIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBA,
ra3, pacTBOp, pacCTBOPUMOCTh, KpPHUCTAINIMYECKAs pEMmIETKa, CIUIaBbl, (HU3UIECKUE
BEJIMYUHBI, E€AUHULBI M3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3NBI,
Comnnre.

buonorusi:  ¢orocuHTe3, nbixaHue, Ouocdepa, DIKOCUCTEMA, MHUHEPAIbHbBIC
YIOOpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TOPOJBI, MOJIC3HBIC
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMH POCCUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3ynbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacJeJuI0, TOHMMAaHUsA 3HAYCHHUS XUMUYECKOM HAyKu B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JESATEIBHOCTU MPHU
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUE M IIOCTYIKH CBOUX TOBAapHUILEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH U COCTaBISIOLINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HANPABJICHHbIE HA MOJYY€HUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypPOH, JTOCTYIMHBIMH TEXHUYECKHUMH CPEICTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) opMupoBaHUSsI KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TpU  OOpalieHuu C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMIPUMCHEHHUS TPEJAMETHBIX 3HAHWKW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJIy4aeMble MPU WU3YYCHHH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHHUSI PYKOBOJCTBOBATHCS MM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIAI, TUTIOTe3a, (PAKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIC
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYIATHUBHBIE), KOTOpbIE 0OECHEeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUH
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSThH B TIpoOIlleCCe TO3HAHUS TOHATHS (TPEAMETHBIE U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCAX U SIBIICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOpETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3AMU W TIPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpoJIeTTaHHOM padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOr0 TUIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJaud HECJIOKHBIMU CXEMaMH, JHarpamMmaMu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCHOpPTAa HA COCTOSHHUE OKpPY’KaoIleW MPUpPOIHON
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  PE3yJbTaThl  IMO3HABATEIHLHOMN
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

YMEHHUS y4eOHOro COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JCHCTBHI, OINpENEIEHNE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanbosee 3(h(PeKTUBHBIE CTIOCOOBI PENICHHS YICOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIep>KaHMsl, YCTAaHOBJICHHOTO JaHHOM QeaepaibHOW pabodeil mporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKUI D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIIATCIBHOCTh, CTEICHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CJIOM aToma, aTOMHas OpOUTalb, PAJANYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
IPUMEHATH 3TH HOHITUS MPU ONUMCAHUH BEUIECTB U UX NIPEBPALCHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  JJEMEHTOB B  OWHAapHBIX  COCJIUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHMMAaHUE TNEPUOJUYECKON 3aBUCHUMOCTU CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJJIEMEHTOB: pa3auyaTh [OHATHUS  «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenneneeBay C UHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIIOBOMY 3D (DexTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4YECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MMPOBOJAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, €CTECTBEHHO-HAy4YHbIE METObI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 1O BBINOJHEHHIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIIOT C IIOMOIIBIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX TMOHSATUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  OOBEM,  PacTBOp,  DJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amioTponus, aMmGpOTEPHOCTh, XMMHUUECKasi CBsI3b (KOBaJICHTHAsl, MOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHYECKHUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, MPHUHAJICHKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAaX HEOPTaHWYECKUX COCIAMHEHUM, TUM KPUCTAJUITUMYECKOMN
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoArpymmna (A-Tpynmna)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluuu (M0 YUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BEUIECTB, MOJTBEpPKIasd OMUCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pEaKIil, MOATBEPKAAIINX CYIIECTBOBAHHE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKaHHUS XHMHUYECKUX TMPEBpPAlICHHA B pa3iIHYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOHN peaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AaMMHUAKa U YTICKUCIIOTO ra3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUH, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4ecKnX BelecTn
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuna
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cnoXXHBIE BelleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHUSIM XUMHUYECKUX Bubmmorexa [JOK
m . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, IoOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOaa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d4f42

MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

o4
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
. bubnuorexa [JOK
55 aToMOB 51eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTUKa XUMHUIECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
IpaKIaHUH
DIEeKTPOOTPUIIATEIIHLHOCTH ATOMOB
bu6mmoreka [IOK
58 XUMHUYECKUX DJIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepodHas paboTa
bu6mmoreka [IOK
59 HNoHnHas xumudeckas CBs3b
https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenossipHasi XuMHUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC bubnunoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmorexa HOK

https://m.edsoo.ru/00adb076
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65 KonTtposneHas padota Ne4 mo teme 1 bubmuoreka [IOK
«CtpoeHnue aroma. XUMHUYECKasl CBSA3b) https://m.edso0.ru/00adb486
66 PesepBHeIit ypok. O0o0IIeHNE U 1 bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O60011IeHNE U 1 bubnuorexa [JOK
CHUCTEeMaTH3alns 3HAHUI https://m.edso0.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 muccoranuu. CHibHBIE U cl1a0bie bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAXY
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne conTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 10JIM BbIXO/a bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIECH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu z e gmﬂzecxie U XUMUYECKHUE bubmmorexa [JOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponpHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIBI ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIBI €6 Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
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