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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no XMMHHM Ha YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHMs COCTaBJI€HA Ha
OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTEIbHOW MpPOrpaMMbl
OCHOBHOTO 00111er0 06pazoBanus, npeacrarieHHbx B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHOil paboueld MporpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHLEMLUU MPENOIaBaHUs
yuyeOHOro mnpeaMera «Xumus» B 00pa3oBaTelbHbIX opraHu3auusx Poccuiickoi
denepauni.

[Iporpamma no xumMuu Ja€T NpPEACTaBICHHUE O LIEJAX, 00IIel cTpareruu o0yueHus,
BOCIUTAHUS U pa3BUTHUSL 00YUAIOUIMXCS CPEJICTBAMH Y4eOHOr 0O MpeIMeTa, yCTaHABIMBAET
o0s3aTeNIbHOE TPEIMETHOE COJEpKaHHUEe, MPEAYCMaTpUBAET PpACIpPECICHUE €ro 1o
KJIaCCaM M CTPYKTYPHUPOBAHHE IO pa3feiaaM U TEMAM IMPOrpaMMBbl [0 XUMUH, ONIPEAEIISAET
KOJIMYECTBEHHBIE W KAYECTBEHHBIE XAapAKTEPUCTHUKU COJEpKaHUsA, PEKOMEHAYEMYIO
NOCJIEIOBATENIBHOCT ~ M3YYEHUST  XUMHUM € Yy4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM Y4EOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH
oOy4Jaromuxcs, OmpeesieT BO3MOXHOCTH MpeaMera JUisl pealu3alud TpeOOBaHHM K
pe3ysibTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTeNIbHOW MPOrpaMMbl HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBaHus, a TakKe TpeOOBAaHUHN K pe3ysbTaTaM 00y4YeHUs XUMHH Ha YPOBHE
HeJie u3ydeHus MpeAMeTa U OCHOBHBIX BUOB y4eOHO-TIO3HABATEIBHOU JESTENHHOCTH
00y4aromierocsi o OCBOECHUIO Y4eOHOTO CO/IepKaAHUSI.

3HaHME€ XUMHUU CIYXKAT OCHOBOW it  (OPMHpPOBAHUS  MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpejCcTaBiIeHUl 0 MaTEepHAILHOM €IMHCTBE MHUPA, BAXHYIO POJb
urpart GopmMupyemble XUMUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUH U 00
HBOJIIOIIUHU BEIECTB B MPUPOJIE, O MyTIX PEHICHUsS II00aTbHBIX MPOOIEM YCTONYHBOTO
pa3BUTHS YEJIIOBEYECTBA — CBIPHEBOM, JHEPrE€TUYECKOM, MUIIEBOM M SKOJIOTHYECKOU
0e301acHOCTH, MPOOIIeM 3 paBOOXPaHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peain3allid BO3MOXKHOCTEH UIsI CaMOpa3BUTUS W (POPMHUPOBAHUS
KyJbTYpbI INYHOCTH, €€ 0011el 1 PyHKINOHAIBHOW TPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHpOBaHME MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOyyarouMxcs,  HABBIKOB  HX  CAMOCTOATENIBHOM  y4yeOHOH  JeATeIbHOCTH,
HKCIEPUMEHTANBHBIX M  HCCIIEJOBATEIBCKUX  yMEHUH, HEOOXOJUMBIX KaKk B
MOBCEIHEBHOM JKM3HHU, TaK U B MPO(PECCUOHATBHON 1eATEIbHOCTH;

3HAKOMMT CO CHENN(PHUKON HAYYHOIO MBILIJIEHUS, 3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOTO
B3IVIAA HAa E€IUHCTBO IIPUPOJBI M 4YEJIOBEKA, SBISETCA OTBETCTBEHHBIM 3TAallOM B
(opMUpPOBaHUY €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00Y4YarOIINXCs;

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



JlanHble HampaBieHUsT B OOyYEHMM XUMHUU OO€ECIEUYUBAIOTCS CHELU(PUKON
collep KaHUsl y4eOHOro MpeaMeTa, KOTOPbIN SBISAETCS MENarornyecku aganTUPOBAHHBIM
oTpakeHHMeM 0a30BOM HAYKH XMMHUHU Ha ONPENEIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO OO0LIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYy4YarOUIUMHUCS CHUCTEMbl IEPBOHAYAJIBHBIX TOHATHH XUMHU, OCHOB
HEOPraHUYECKOW XMMHUU U HEKOTOPBIX OTACIBHBIX 3HAYMMBIX MOHSTHA OpPTaHWYECKOU
XUMHHU.

CtpykTypa cojaepKaHusi MporpaMMbl MO XUMHH CGHOPMHpPOBAHA Ha OCHOBE
CUCTEMHOI0 noaxoaa K €€ n3ydeHnro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI IIOHATHIA
0 XMMHUYECKOM 3JIEMEHTE M BEUIECTBE U CUCTEMbI MOHATUM O XUMHUYECKOU peakiuu. O6e
OTU CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO MPUHIIUIY MOCJIEI0BATEIBHOTO Pa3BUTHUS
3HAaHUM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOU CBSI3H;

— IpeJICTaBICHUMN 00 AMEKTPOIUTHUECKON AMCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIUPUYECKU MOJYYEHHBIX U
OCMBICJICHHBIX (PAKTOB, pPa3BUBAIOTCS IMOCJEI0BATEIHLHO OT OJIHOTO YPOBHS K JIPYyromy,
BBIMONHSASL (DYHKIMH OOBSICHEHUS U MPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS U
BO3MOKHOCTEW MPAKTUYECKOT0 IPUMEHEHHUS U MOJIYYEHUS N3y4aeMbIX BEILIECTB.

OcBoeHue nporpamMMsbl 10 XUMHUU CIIOCOOCTBYET (hOPMHUPOBAHUIO MTPEACTABICHUS O
XUMHUYECKOW COCTABIISIONIEH HAYYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM IIPUPO/IBI,
LHEHHOCTHOTO OTHOLIEHHS K HAYYHOMY 3HaHUIO U METOJaM MO3HaHUs B Hayke. M3yueHue
XUMHH TIPOUCXOIUT C MPUBJICYCHUEM 3HAHUN U3 paHEE U3yUYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuid Mup», «buonorus. 5—7 knacce» u «Pu3uka. 7 Kiace.

[Ipy m3ydeHUH XUMHHM TPOUCXOAUT (HOPMHUPOBAHHE 3HAHUN OCHOB XUMHUYECKOM
HAayKd KakKk o00JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUECKON JIEeSITEIbHOCTH
YelloBeKa W KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3amada y4eOHOTO
MpeaIMeTa COCTOUT B (OPMHPOBAHWM CHUCTEMBl XUMHUYECKUX 3HAHWNM — BaKHEUIIIHX
($akToOB, MOHATHH, 3aKOHOB M TEOPETHUYECKUX TIOJOKEHUU, TOCTYIHBIX 000OIIEHUN
MHPOBO33PEHUYECKOTO XapaKTepa, sI3blka HayKH, B MPUOOIICHHH K HAayYHbIM METOJaM
MO3HAHUS TPU M3YYCHHH BEIIECTB M XUMUYECKUX peakiui, B (HOPMHUPOBAHUU U
pPa3BUTUU TO3HABATEJIbHBIX YMEHUW M WX MNPUMEHEHUHM B y4eOHO-IIO3HABATEIbHOU H
y4eOHO-UCCIIEIOBATENLCKON N€ATEIbHOCTH, OCBOCHUH MPaBUJI 0€30MacHOro oOpalieHus
C BEILECTBAMU B ITIOBCETHEBHOM KU3HH.

[Ipy w3ydyeHMH XUMUU Ha YPOBHE OCHOBHOTO o0O0ImIero oOpa3oBaHWsI BaKHOE
3HaYeHUE MTPUOOPETN TaKHe 1IENH, KaK:



— (opMupoBaHHE  HMHTEUIEKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY TMPUHITUIO  PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBUSIM JKU3HU;

— HaIpaBJIEHHOCTh OOYYEHMS] Ha CUCTEMAaTHYeCKOe MPUOOIEeHHE OOyYaroIMuXCcs K
CaMOCTOSITEJIbHOM TO3HABaTEIbHOU JIESITENIBHOCTH, HAyYHBIM METOJaM I[IO3HAHMUS,
bopMUPYIOIINMM MOTHUBAILIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrnieyeHUe YCJIOBHM, CHOCOOCTBYIOUIMX HPUOOPETEHHIO O0YyYarouuMucs
OTbITa pa3HOOOPA3HOM AEATEIBLHOCTH, NTO3HAHUS U CAMOTIO3HAHMUSI, KJIIOUE€BBIX HABBIKOB
(KJTIOUEBBIX KOMITETCHITUM), UMEIOIINX YHUBEPCATbHOE 3HAUCHHE JIJISI Pa3IMYHBIX BUJIOB
NeSATeIbHOCTH;

— dopmupoBanue oOmIel QyHKIIMOHAITBLHON M €CTECTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM YHUCJIE YMEHUU OOBSICHATH U OLICHUBAThH SIBJICHUS OKPYIKAIOIIETO MUPA, UCTIONb3YSI
3HAHUS W ONBIT, TOJIYYEHHbIE MPU H3YYEHUU XUMHH, MPUMEHSITh MX MPU PEIICHUU
mpoOJieM B MOBCEAHEBHOM KU3HU U TPYJIOBOU JIESITEIIBHOCTH;

— ¢dopmupoBaHHUe y OOYYAIOIIUXCS TYMAHUCTHYECKMX OTHOIICHHH, MOHMUMaHUS
[IEHHOCTH XHMMHUYECKUX 3HAHWK JUIi BBIPAOOTKH DKOJOTHYECKH IIEJIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJAOBOM JCATEIHLHOCTH B IEJISIX COXPAHEHUS CBOETO 3J0POBbS U
OKPY’KAIOIIEH IPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAIlMM K OOY4YeHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAaHHIO HAa OCHOBE YCBOEHHUS OOIIEUEIOBEUECKHX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQ IS U HAMPABIEHHOCTH JTalbHEHIIIET0 O0YUEeHHUS.

OO61iee 4Kcio 4acoB, OTBEACHHBIX ISl U3YyUYEHUS XMMHH Ha YPOBHE OCHOBHOTO
obmrero 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 KUIIACC

IlepBoHayaibHbIe XMMUYECKHE MOHATHS

[Ipenmer xumuu. Ponb XumMuK B )KU3HU YEIOBEKA. XUMUSI B CUCTEME HayK. Tena u
BenecTBa. OU3MUECKUE CBOMCTBA BEUIECTB. ATperaTHOe COCTOSHUE BemecTB. [lonsiTre 0
MeTOJlaX MOo3HaHUsI B XUMUU. YucThie BemnecTBa U cMecu. CriocoObl pa3aeieHus CMECei.

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE AJIeMEHThI. CUMBOJIBI XUMHYECKUX DJIEMEHTOB.
IIpocThlie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumunueckas (opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcocTaBa BemiecTB. OTHocuTenbHass arTomHas Macca. OTHOcUTENbHAs
MOJIEKYJIgpHasi Macca. MaccoBasi J0JIsl XMMHUYECKOTO JIEMEHTA B COEUHECHUH.

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

Ou3NYECKUe U XUMHUUYECKHUE SIBJICHUS. XUMUUYECKas peakius U €€ Npu3HaKku. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUUYECKue ypaBHeHUs. Kiaccudukarus XUMHUYECKHX
peakuuii (COeIMHEeHUs, Pa3IoKEeHUs, 3aMeIIeHs, OOMEeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHMMHUYECKOW TIOCYJOM, MpaBWiIaMu paboThl B JlabopaTopuud U
npuémMamu oOpamieHusi ¢ J1abopaTopHbIM OOOpYAOBaHHEM, H3YYEHHE U OIHCAHHE
¢uznuecknux CBONCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB, HaONOIeHHE (HU3MUECKUX
(u1aBneHue BOCKa, TasHHE JIbJIa, PACTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHJCHCALIMS
BOABI) M XUMHUYECKHX (TOPEHUE CBEYHM, MPOKAIMBAHUE MEIHOW IPOBOJIOKH,
B3aMMO/JICMCTBUE Meja C KHCJIOTOW) SIBJIEHUM, HAOJIOJACHHWE W OINHMCAaHUE MPU3HAKOB
NPOTEKAHUS XUMMYECKMX peakiuuil (pa3siokeHUuEe caxapa, B3aUMOJCUCTBUE CEPHOU
KHACTIOTBI C XJIOpHIOM Oapusi, paszioxkenue ruapokcuna menu (II) mpu HarpeBanuw,
B3anMoJielicTBHE kKene3a ¢ pactBopoMm conu meau (II), m3ydenune crmocoOoB pasueneHus
CMeced: ¢ TIOMOIIbI0 MarHuTa, (QUIbTpOBaHWE, BbIIAPUBAHUE, JIUCTUJUISINS,
xpomatorpadus, MNPOBEJACHUE OYMCTKH TOBAPEHHOW CONH, HAONIOJIEHWEe U OIMCAHUE
pe3yJIbTaTOB IPOBEJICHUS ONbITa, WUIFOCTPUPYIOLWIETO 3aKOH COXPAaHEHUs MAaccChl,
CO3JIJaHHE€ MOJIeNiel MOJIEKYI (IIapOCTEPIKHEBBIX).

BaxHelluune npeacTaBuTe/ Il HEOPraHMYeCKUX BelleCTB

Bo3nyx — cmeck razos. CoctaB Bo3ayxa. Kuciopoa — 371eMEHT U MPOCTOE BEIIECTBO.
Haxoxxnenue kucimopoga B mpupoje, (pu3udyeckne W XUMHUYECKHE CBOWMCTBA (peakiuu
ropenusi). Oxcunpl. I[lpumenenwe xwucmopoma. CmocoObl TMONMyYeHHS KHCIOpOJa B
naboparopuu U mnpoMblnuieHHOCTH. Kpyrosopor kuciopoma B npupoge. O30H —
aJuI0TpoIHast MOAU(DUKALIKS KUCTOPO/Ia.



TemoBoit 3pPexT XMMHUUECKON peaKkUu, TEPMOXMMUYECKHE YpaBHEHMS, 3K30- U
SHJOTEPMHUYECKHE PEAKUHUH. TOIIUBO: Yroidb U METaH. 3arpsi3HEHUE BO3AYyXa, YCUJICHHE
MapHUKOBOTO 3 PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bonopon — sneMeHT M mpocroe BemiecTBO. HaxoxaeHwe BoaoOpoAa B MPHUPOJE,
dbu3nUecKkue U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOObI MmosiydeHus. KucioTel u
COJIH.

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

®usnyeckue coricTBa Boabl. Boma kak pactBopureins. PactBopbl. HachllieHHBIE U
HEHACBIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOjJIe. MaccoBasl 10715 BEIIECTBA B
pactBope. XuMHUYECKHE CBOMCTBa BOJbl. OcHOBaHus. Ponb pacTBOpOB B MPUPOJE U B
KW3HU YesnoBeka. KpyroBopoT BOJIbI B IpUpoie. 3arpsisHEHHE NPUPOAHbIX BoJI. OxpaHa U
OYKCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neoprannueckux coenunenuid. Oxcuapl. Knaccudukaius oKCUI0B:
cojieoOpasyronie (OCHOBHBIE, KHUCJIOTHbIE, aM(oOTepHbIe) U HEecoJeoOpa3yrouue.
Homenknarypa oxcumoB. dusnueckue M XUMHUYECKHE CBOWCTBAa OKcuaoB. [lomydyeHue
OKCHJIOB.

OcHoBanms. Knaccudukanuss ocHOBaHUM: MIETOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenkmarypa ocHoBanuii. ®Ouznyeckne ¢W XHMHUYECKHUE CBOWCTBA OCHOBAHWM.
[Tomyuyenune oCHOBaHUM.

Kucnorel. Knaccudukamms xucnor. Homenknatypa kucior. dusmdeckue u
XUMHUYECKHE CBOWMCTBa KHUCIOT. Pan akruBHOocTM MeTtasuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

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

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHECHUM.

Xumuueckuit IKCnepumenm:

KAYECTBEHHOE OINPEACICHUE COJEpPKAHUSA KHUCIOpOJa B BO3JyXE, MOJYYECHHUE,
coOWpaHue, pacrno3HaBaHUE U  M3YYEHHUE CBOICTB  KHUCIOpPOJa, HAOJIOJICHHE
B3aUMOJICMCTBUSL BEUIECTB C KHCJIOPOAOM M YCIIOBHUS BO3HHMKHOBEHHUS M IPEKPALICHUSA
ropeHusi (moskapa), O3HaKOMJICHHE C oOpasllaMH OKCHJIOB M OIMCAaHWE WX CBOMCTB,
MoJyyeHue, coOupaHue, paclio3HaBaHWE M M3YYEHHE CBOMCTB BOAOpOJAa (TOpEHHE),
B3aumojiciictBue Boaopojga ¢ okcugom wmead  (II)  (BO3MOXKHO — HMCIOJIBb30BaHHUE
BUJIEOMATEPHUAIIOB), HAOIIOIEHNE 00Pa3IOB BEUIECTB KOJTUIECTBOM | MOJIb, MCCIICTIOBAHUE
OCOOCHHOCTEW PAcCTBOPEHUSI BELIECTB C PA3IMYHONW PACTBOPUMOCTBHIO, MPUTOTOBIICHHE
PacTBOPOB C OMPEACIEHHON MAaCCOBOM JIOJIEN PACTBOPEHHOIO BEIIECTBA, B3AaNUMOICHCTBHE
BOJAbl C MeTaulaMu  (HaTpueM MW KajubluueMm) (BO3MOXXHO  HCIOJIb30BAaHHE
BUJIEOMATEPUAIIOB), KCCIECIOBAaHWE OOpa3lOB HEOPTaHWYECKUX BEIIECTB Pa3TUIHBIX
KJIacCOB, HAOJIIOJICHUE W3MEHEHMS] OKpacKd WHAUKATOPOB B pAcTBOpax KHUCIOT H
uieoue, u3yuenue B3zaumonecTBus okcuaa menu (II) ¢ pacTBopoM cepHOW KHUCIOTHI,



KHUCJIOT C METAJJIaMH, PEaKLUMU HENUTpaIu3aluy, OJIy4YeHHE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHUE OJHOTO METajula JIPYTrMM K3 pacTBOpPA COJIM, PELICHUE JKCIIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BaxkHenure KI1acChl HEOPraHUYECKUX COEAUHEHUIN.

Iepnoanuyeckuii 3axoH u Ilepuoauyeckasi cucreMa XMMHUYECKHX daeMeHTOB /I,
N. MenaeneeBa. CrpoeHne aToMoB. XHMHUYECKass CBA3b. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PeAKIUN

[lepBble TOMBITKK KiacCU(PUKAIMU XUMUUYECKUX d3JeMeHTOB. [loHaTHe o rpymnmax
CXOJIHBIX AJIEMEHTOB (IEJIOYHBIE U IIEIOYHO3EMENbHBIE METAILJIbI, TAJOTE€HbI, HHEPTHHIC
rasbl). JIEMEHTHI, KOTOpbIe 00pa3yoT aMpOTEPHBIC OKCUIBI U TUIPOKCHUIBI.

[Tepuonnueckuit 3akoH. llepronnueckas cucrema XUMUUYECKUX diemeHToB J[. H.
MenneneeBa. KopoTkonepuoanas u jiuHHoneproiHas Gopmel [lepuoaudeckoii cucteMsl
xumnueckux 3neMeHToB . M. Menneneesa. Ileproasl u rpynnbl. OU3NYECKUNA CMBICI
MOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIbI JJIEMEHTA.

Crpoenue artomoB. CocTtaB aToMHbIX saep. M3oromel. OnekTpoHbl. CTpoeHHE
AJIEKTPOHHBIX 000JI0YEK aTOMOB TMepBbIX 20 XUMHUUYECKUX 3JIeMeHTOB llepuoanueckoit
cuctembl JI. WM. MenneneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO JJIEMEHTA II0 €r0
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

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

3nauenue Ilepuommueckoro 3akoHa u Ilepmogmyeckoil CHUCTEMBI XUMHUYECKHUX
3JIEMEHTOB ISl pa3BUTHS HaykH U npakTuku. [. 1. MenaeneeB — yu€HbIN U rpakIaHUH.

Xumuueckas  cBA3b.  KoBasieHTHas  (MOJisAipHAsT W HEMNOJISIpHAsi)  CBSI3b.
DIIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBSI3b.

Crenenp oxuciieHusi. OKHUCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl
OKHCJICHHUS M BOCCTaHOBJICHUS. OKUCIMTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4deHre 00pa3IioB BEIICCTB METANIOB U HEMETAJIOB, B3aUMO/ICHCTBHUE THIPOKCH 1A
OWHKA C pacTBOpAMH KHCIIOT M IIEJIOYEH, MPOBEAECHHE OMBITOB, WIUIIOCTPUPYIOIMIUX
MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuii (ToOpeHue, peakiuu pa3iokKeHHUs,
COEMHEHUA ).

Mexcnpeomemunie cea3u

Peanuzanus MexnpenMETHBIX CBS3€d NPU  H3YYEHHH XUMHM B 8 Kjacce
OCYULIECTBIISIETCS] YEPE3 UCIIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHbBIX OHSITUMN, TaK U
MIOHATUH, SABISIOIUIMXCA CUCTEMHBIMH ISl OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA.



OOmue ecTecTBEHHO-HAYUYHBIC TIOHATHA: HAYYHBIA (paKT, TUTIOTE3a, TEOPHs, 3aKOH,
aHanmu3, CHHTe3, Kilaccu(puKamus, TMEePUOAUYHOCTh, HAONIONEHUE, OKCIEPUMEHT,
MOJIETTUpOBaHHE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

®dwusuka: maTepus, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHJA, HW30TOIIBI,
PaIOaKTUBHOCTh, MOJIEKYJIa, SIEKTPUIECCKHUI 3apsif, BEIIECTBO, TeN0, 00BEM, arperaTHoe
COCTOSIHME BEIIeCTBa, Ta3, (U3NYECKUE BEIUYMHBI, CAMHHIBI H3MEpPEHUs, KOCMOC,
IUIAHEThI, 3BE311b1, COIHIIC.

buonorus: dorocuntes, npixanue, ouocdepa.

['eorpadusi: armocdepa, rugpochepa, MHUHEpabl, TOPHbIE MOPOJIbI, IMOJIE3HbIC
MCKOIIaeMbIe, TOTIMBO, BOJHBIC PECYPCHI.

9 KUIIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

[lepuonnueckuit 3akoH. llepromnueckas cucremMa XUMUYECKUX djeMeHToB J[. .
MenpaeneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kaausl, KaIblUs U UX COCIUHEHUN B COOTBETCTBUM C
MTOJIOKEHUEM JIEMEHTOB B [leprnonueckol cucreme U CTPOEHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUALI XUMUYECKOW CBSI3U. THUIBI KPUCTAINIMUECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKOW PEIIETKH U BUAA XUMUYECKOU
CBSI3H.

Kiaccudukanys 1 HoMeHKIIaTypa HEOPraHMYECKUX BEIIECTB. XUMHYECKHUE CBOMCTBA
BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIIACCAM HEOPTraHWYECKUX COCIUHECHUU,
FEHETUYECKAs CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Kiaccupukaiys XUMUYECKHX PEAKIUM 1O pa3IdyHbIM Ipu3HakaMm (10 4YUCIy U
COCTaBY YYacCTBYIOIIMX B PEaKIM{ BEIIECTB, MO TEIIOBOMY 3(PdeKTy, Mo H3MEHEHHUIO
CTEMEHENW OKMCJICHHUS XUMHUYECKHUX DJJIEMEHTOB, 1O OOpaTUMOCTH, IO Y4YacTHIO
KaTajau3aTopa). IK30- U SHJAOTEPMHUUYECKUE PEAKIIUH, TEPMOXUMUYECKUE YPABHECHMUSI.

[lonsiTue o0 ckopoctn xumuuyecko peakuuu. [lonarue o0 oOpaTUMBIX U
HEOOpaTUMBIX XHMHYECKUX peakiusax. IloHATME O TOMOIE€HHBIX W TE€TEPOTCHHBIX
peakuusx. Ilonarue o xaranmse. [loHatne o0 Xmmudyeckom paBHOBecuu. DakTopsl,
BIIMSIFOIIIAE HA CKOPOCTh XUMUYECKOW PEAKIIUU U MOJIOKEHUE XUMUYECKOTO PaBHOBECHSI.

OKHUCIUTENhHO-BOCCTAHOBUTEIIBHBIE PEAKIIUHU, AICKTPOHHBIN OalaHC OKUCIUTEIHHO-
BOCCTaHOBUTEJILHOM pEaAKIIMHY. CocraBienue ypaBHECHUH OKHCJIUTEIILHO-
BOCCTaHOBHUTEJIBLHBIX PEAKIIUN C UCITOJIb30BAHUEM METO/1a JIEKTPOHHOTO OaaHca.

Teopusi dSIEKTPOTMTHYECKON JTUCCOIMALIMU. OJIEKTPOJIUTHI M  HEIJIEKTPOJIUTHI.
Katvonsl, aHmoHbl. MexaHW3M AUCCOLMAIMM BEIIECTB C PA3JIUYHBIMH  BHUJIAMU
XUMHU4ecKkon cBs3u. CterneHs aucconuanuu. CHIbHBIE U cl1a0ble dJICKTPOJIUTHI.



Peakiiuu wmoHHOTO OOMEHa. YCIOBUS NPOTEKAHUSI PEAKIUid HOHHOTO OOMEHa,
MIOJIHBIE M COKpalIEHHbIE MOHHBIE ypaBHEHUA peakuuid. CBOKWCTBA KHUCIOT, OCHOBAHUN U
coJiel B CBeTe MpeACTaBiICHUU 00 »IeKTpoJuTHUecKOoW nuccouuanuu. KadecTBeHHBIE
peakuuu Ha MOHBL. [IoHSITHE O TUAPOIIN3E COTEH.

Xumuyeckuit IKCnepumenm:

O3HAKOMJICHUE C MOJEIAMU KPUCTANIUUECKUX PEMIETOK HEOPraHUYECKUX BEIIECTB —
METAJJIOB U HeMeTauioB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB (XJIOpUIA HATpHs),
HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEaKIMu OT BO3AEHUCTBUS PA3TUUHBIX
(akToOpoB, HCCIIEJOBAaHUE AJIEKTPOIMPOBOJHOCTH PACTBOPOB  BEILIECTB, Ipollecca
JUCCOLIMAIIMM KUCTIOT, IIeJouel U cojiei (BOZMOXHO MCIOJIb30BaHUE BUJIEO MAaTEpPHAIOB),
MPOBEJICHUE ONBITOB, WIIIOCTPUPYIOIINX TPU3HAKK MPOTEKAHUS PEAKIUNA HOHHOIO
oOMmeHa (oOpa3oBaHuME Ocajika, BBIJEJICHUE Ta3a, OOpa3oBaHHWE BOJIbl), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakiuii (ropeHue,
peaKlUM Pa3JIOKEHUS, COCAUHEHMs), PAClO3HABAHUE HEOPraHWYECKHUX BELIECTB C
MOMOIIbI0 KAYECTBEHHBIX PEAKIIM HA MOHBI, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTtasuyibl ¥ UX cOeIMHEHUSI

O6mas xapakTepucTrka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHbIE
creneHu okucieHus. CtpoeHne U PU3MUECKHUE CBOWCTBA MPOCTHIX BEIIECTB — rajlOr¢HOB.
XHUMHUYECKHE CBOMCTBA HA MPUMEPE XJIopa (B3aUMOJICHCTBHE C METallJIaM1, HEMETaJJIaMH,
menoyaMu). XaopoBogopod. CoJisiHas KHCIOTa, XMUMHUYECKHE CBOICTBA, IOJIy4YEHHUE,
IpUMEHEeHUE. J[ercTBue XJIopa W XJIOPOBOJAOPOJA HAa OpraHvM3M 4YesoBeka. BakHenine
XJIOPUBI U X HAX0XKAEHUE B IPUPOJIE.

O6mas xapakrepuctuka 3JeMeHTOB VIA-rpynmnel. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u GU3nIecKue CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOpPOJia M Cephbl. AJIOTpONHBIE MOAUGUKAIMKU KHCIOpOAa U Cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOOPO, CTPOCHUE, PU3NUYECKUE U XUMUUYECKHE CBOMCTBA. OKCHIIBI
Cepbl KaK TPEJICTABUTENTU KUCIOTHBIX OKCHAOB. CepHas Kuciora, (U3HYECKHE U
XUMHYECKUE CBOMCTBA (0OIIME KaK MPEICTABUTENSI Kilacca KUCIOT W CHEeUpUYECKUe).
XUMHUYECKUE PEaKIMH, JeKaIIMe B OCHOBE MIPOMBIILIEHHOTO CIIOC00a MOIyYEHUs CepHOMN
KUCIOThl. [Ipumenenne cepHoil KucnoThl. Colu CEpHOUN KUCIOTHI, KaUeCTBEHHAsI PEaKIIMs
Ha cynbdaTr-uoH. Haxoxnenwe ceppl U €€ COCIMHEHUH B MPUPOJE. XHUMHUECKOE
3arps3HEHUE OKPYKAIOUIEH Cpellbl COEIMHEHHUSIMU cepbl (KUCIOTHBIE N0, 3arpsi3HEHUE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHUS.

OO6mrast xapaktepucTuka 371eMeHTOB V A-rpymibl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTEMEHW OKUCIEHUsA. A30T, paclpocTpaHEHUE B TpHUpOAE, (PU3HUECKHE U
XAMHYECKUE CBOMCTBAa. KpyroBopoT azoTa B mpupoje. AMMHAK, €r0 (U3HUECKHE H
XAMHYECKUE CBOWCTBA, ToJydeHHe W mpuMmeHeHune. Comn aMMOHWMS, UX (U3HUECKHE U
XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakiiysi Ha HOHbI aMMOHHUSI. A30THasI
KHCiIOTa, €€ ToJiyueHue, (U3MYEeCKMe U XUMHUYECKHue CBoOMcTBa (00IIMEe Kak



MpEeACTaBUTEN Kjacca KHCIOT M cneuuduueckue). Vcnonap3oBaHre HUTPATOB M COJIEH
aMMOHHSI B Ka4€CTBE MUHEPAJIbHBIX YA0OpEeHH. XUMHUUECKOE 3arpsi3HEHUE OKPYKaIoIIeH
Cpelbl COEAMHEHHSIMHU a30Ta (KHUCIOTHBIE [I0XKAM, 3arpsA3HEHUE BO31yXa, IOYBBI U
Boa0éMoB). docdop, amnorponueie Mmoaupukanuu dpocdopa, GU3NIECKUE U XUMUUECKUE
ceoiictBa. Oxcun docdopa (V) u dochopnas kuciora, puznueckue M XUMUYECKHE
cBOiicTBa, nosydyenue. Mcnonb3zoBanue (pocharoB B KauecTBE MUHEPATIbHBIX YA0OPEHUIA.

O6mas xapakrepuctuka 3neMeHToB [V A-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble  CTENEHH  OKHUCIEHHs.  YIIEepoA,  aulOTPOIHble  MoJudUKaluu,
pacnpocTpaHeHue B Mpupoje, (HU3MUYECKMe U XHMHUYECKHE CBOWCTBA. AjcopOIus.
Kpyrosopor yrnepoaa B mpupoae. Okcuibl yriaepoaa, Ux (puanyeckue M XUMHUUYECKUE
CBOMCTBa, NEHUCTBUE HA KUBbIE OPraHU3MBI, MOJYyUYEHUE U MPUMEHEHHUE. DKOJIOTHUYECKUE
npoOsieMbl, cBsizaHHbIE ¢ okcuaoM yriepoaa (IV), rumoreza riiobaJbHOrO MOTEMJIECHUS
KJIMMaTa, MapHUKOBBIM 3(]dekr. YronbHas Kuciota U €€ coiau, ux (Qumyeckue u
XUMHYECKUE CBOMCTBA, MONyYeHUE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHAT-
nonbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIIEHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHauanbHbIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, ATHJIEH, alleTWJIEH, STaHOJ, TJMIEPUH, YKCYCHAas KHUCJIOTa).
[IpupoaHbie UCTOYHUKH YTIIEBOJOPOAOB (Yroiib, MPUPOIHBIN ra3, HEPTh), MPOMAYKTHI UX
nepepaboTku (OCH3WH), UX POJb B OBITY W MPOMBINIICHHOCTH. [ToHATHE O OHMONOTHYECKH
BaXXHBIX BEIECTBAX: XHUpaX, OelKkax, yrieBoJax — M HMX POJU B JKU3HH YEJOBEKA.
MartepualibHOE €IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COEIMHEHUM.

Kpemuuii, ero ¢gusnyueckue u XMMUYECKHE CBOMCTBA, MOJIYYCHUE U MPUMEHEHUE.
Coenunenust kpeMHus B npupoje. OOmue npeacraBienus o6 oxcuae kpemuus (IV) u
KpeMHUEeBON KkucioTe. CHIMKAThl, UX HCIOJIB30BaHHE B OBITY, B IMPOMBIIUICHHOCTH.
Baxneiiime CTpouTEeNbHBIE MaTe€pUaibl: KepaMHKa, CTEKJIO, LIEMEHT, OETOH,
xkene300eToH. [IpoGiembl Ge30MacHOr0 MCIOJIB30BAHHUS CTPOUTEIBHBIX MaTEPHAIOB B
[TOBCEHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3yuyeHHEe OOpa3lOoB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSIHOM KHUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPHUA-UOHBI M HAONIOJCHHE NPU3HAKOB HX
MPOTEKAHUS, OMBITHI, OTpaXKarome GU3NIECKHE U XUMUIECKHUE CBOMCTBA TaJIOT€HOB U MX
COE€IMHEHU (BO3MOKHO MCIIOIh30BaHNE BUICOMATEPUATIOB), O3HAKOMIICHHE C 00pasiamMu
XJIOpUIOB (TAJIOTCHHUIOB), O3HAKOMIIGHHE C oOpaslmamMu cepbl W €€ COCIUHEHUSIMH
(BO3MOXKHO HCIIOJB30BaHUE BHUACOMATEpPHUAJIOB), HAOMIOJEHNE MpoIecca OOYTrIIMBaHUS
caxapa moJ JEWCTBHEM KOHILIEHTPUPOBAHHOM CEPHOM KHCIOTHI, U3YUYCHUE XHUMUUYECKHUX
CBOMCTB pa30aBICHHON CEpPHOM KHUCIOThI, MPOBEJCHHE KAYECTBEHHOM peakIuu Ha
cynb(aT-uoH U HAONIOJEHUE TMpU3HAKA €€ MPOTEKaHUs, O3HAKOMJIEHUE C (PU3MUECKUMHU
cBolicTBamMu aszotra, d¢ochopa U UX COeAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE



BUJIEOMATEPUANIOB), oOOpa3mamMu a30THbIX M  (OCHOPHBIX yIOOPEHMI, TIOJyYEHHE,
coOupaHue, pacro3HaBaHUE W HU3yUYCHHE CBOMCTB aMMMaKa, MPOBEJACHUE KaY€CTBEHHBIX
peakiuii Ha HMOH aMMOHHUSI U (ocdaT-UOH U H3YYCHHE MPU3HAKOB HMX TMPOTEKAHUS,
B3aMMOJICUCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI € MeAbl0 (BO3MOXKHO
WCIIOJb30BaHUE BHJICOMATEPUATIOB), H3YUYCHHE MOJCIeH KPUCTAUIMUYECKUX PEIIETOK
anmasa, rpadura, QymiepeHa, 03HAKOMJIEHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX
BEILIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOrasa, MojJydeHUue, COOupaHue,
pacrno3HaBaHUE W HW3YUYCHUE CBOWCTB YIJIEKUCIOrO ras3a, MPOBEACHHE KayeCTBEHHBIX
peakiuii Ha KapOOHAT W CWIMKAT-UOHBl M H3YyYECHHE TMPU3HAKOB HX MPOTECKAHUS,
03HAKOMJICHHUE c OPOAYKIIMENH  CWIMKATHOM  TPOMBINUIEHHOCTH,  PEIICHUE
AKCIIEPUMEHTAJIbHBIX 33714 10 TeMe «BakHelne HeMeTaITbl U UX COSTUHEHUS.

MeTaJibl U X COeTUHEHUS

OO6mrasi XapakTepUCTHKAa XUMHYECKUX JSJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU HX
nonoxxkeHuss B Ilepuonnueckoir cucreme xumuueckux snemeHtoB [[. M. MenaeneeBa u
ctpoeHus aroMoB. CTpoeHue weTamioB. Merannuyeckas CBsI3b W MeTajuIMdyecKas
KpUCTAJUIMYECKAasT  pEelETKa. OJIEKTPOXMMHUYECKUN  PSJl  HANPSDKEHUM  METalJIOB.
dusnyeckrue U XUMUYECKHE CBOMCTBAa MeTalioB. O0IIMEe cIOCOOBI TOYYSHUSI METAJIIOB.
[TonsiTHE O KOPPO3UU METAIOB, OCHOBHBIE CITIOCOOBI 3alIUTHI UX OT KOppo3uu. CIuUIaBsl
(cTasb, YyT'yH, TIOPATFOMUHUNA, OPOH3a) U UX MPUMEHEHHUE B OBITY U TPOMBIIIJICHHOCTH.

[llenounble Metaiuibl: nosiokeHue B llepuoguueckorl cuUcTEME XUMHYECKUX
anementoB JI. WM. MengeneeBa, CTpo€HHME HX aTOMOB, HAaxXOXJIEHUE B MPUPOIE.
dusnyeckne W XUMHUYECKHE CBOMCTBAa (Ha mpuMepe HaTpus W Kaiusi). OKCHUIBI H
TUIPOKCHUIBI HATPUS U Kaiud. [[pyuMeHeHre 1IeI0YHbIX METAJJIOB U UX COCMHEHMUIA.

[[lenoyHo3eMeNnbHBbIE METAJUIBI MAarHUM U KaJIbLUM: MoJiokeHue B llepuoamueckoit
cucTeMe XuMHYecKux 3iiemMeHToB Jl. M. MeHeneeBa, CTpO€HUE UX aTOMOB, HAXOKICHUE B
npupoje. DPusnyueckue W XUMHYECKHME CBOWCTBA MarHusd W Kaublus. Baxueunmue
COCIMHEHUs KanbIus (OKCHUI, THAPOKCHA, coiu). JKECTKOCTh BOABI M CIOCOOBI €&
YCTPaHEHUS.

AnroMuHMN: nojioxkeHue B [lepuoanyeckon cucreme xuMmudeckux siementos Jl. U.
MenpaeneeBa, CTpOEHHE aTOMa, HAXOXKJIEHHE B Mpupoje. DPu3nMdyeckne U XUMHUYECKHUE
cBoOMcCTBa amfOMUHMS. AMDOTEpHBIE CBOMCTBA OKCH/IA U TUIPOKCHIA aTIOMUHUS.

Keneszo: mosoxxkenue B Ilepumoguueckoil cucreme XUMHYECKUX 3yeMeHToB [l .
MenpaeneeBa, CTpOEHHE aTOMa, HAXOXKJIEHHE B Tpupoje. DPu3ndyeckne W XUMHUUYECKHUE
cBoMcTBa keneza. Okcuapl, ruapokcuasl U conu sxeneza (II) u xenesa (III), ux cocras,
CBOICTBA U MOJIy4YECHHE.

Xumuueckuit IKCnepumenm:

03HAKOMJICHHE C 00pa3llaMl META/UIOB M CIIABOB, MX (DM3WYSCKUMHU CBOMCTBAMH,
HU3y4YEHHE pe3yIbTaTOB KOPpO3UH METaJJIOB (BO3MOXKHO HCTIIOJIb30BaHUE
BHJICOMATEpPUAJIOB), OCOOEHHOCTEH B3aMMOJICHCTBHS OKCHJIa KaJbIIMs M HATPHS C BOJOM



(BO3MO>KHO HCIOJIb30BaHUE BHUJIEOMATEPUANIOB), UCCIEIOBAHUE CBOMNCTB >KECTKON BOJIBI,
mpoiiecca roOpeHus kejie3a B KUCIOpoie (BO3MOXKHO HCIOJIL30BaHUE BUIECOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KaJblIHsl, ATIOMUAHMUS,
uunka, sxenesa (II) u xeneza (III), mequ (II), HaOmroneHwe U oOmMUCaHHUE MPOIECCOB
OKpallMBaHMs TJIaMEHM MOHAMHU HATpUs, Kalusg M KajlblHs (BO3MOXKHO MCMOJBb30BaHUE
BHUJICOMATEPUATIOB), HCCIICIOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHUIA aTIOMUHUS U
TUAPOKCHIA IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeime MeTasibl
U UX COCTUHEHUS.

XHMHS U OKpPYKaLIas cpeaa

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

XUMHYECKOE 3arps3HEHUE OKpyXkaromed cpeabl (mpeaenbHas — JOMyCcTUMas
KOHIleHTpauus BemiecTB, nanee — I[I[JIK). Ponp XuMuum B pelIeHUH 3KOJOTMYECKUX
npoosieM.

Xumuueckuit IKCnepumenm:

u3ydeHrne oO0pas3lloB MaTepHaioB (CTEKJIO, CIUIABBI METAJIOB, IOJUMEPHBIE
MaTepHaIbI).

Mescnpeomemmnuwie ceaszu

Peanuzanusa MeXnpeaMETHbIX CBA3€H TIpU HM3YYEHUHM XUMUH B 9 Kiacce
OCYIIECTBIISIETCS Uepe3 UCTIOIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHSATUH, TaK U
NOHSTUH, SABJISIIOIINUXCA CUCTEMHBIMU JJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO0muMe ecTeCTBEHHO-HAYYHBIE MOHSATHUS: HAYyYHBbIN (akT, TUIOTe3a, 3aKOH, TEOpHs,
aHanu3, CHUHTE3, KiIaccuukanus, TMepUOJUYHOCTh, HAONIOJCHHE, OSKCIEPUMEHT,
MOJICTUPOBAHKUE, H3MEPEHUE, MOJEINb, SBJICHHE, MApPHUKOBBIA 3PGEKT, TEXHOJIOTHS,
MaTepualbl.

Q®usnka: maTepusi, aToM, 3JIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIIbI,
pPaauOaKTUBHOCTh, MOJIEKYJa, B3JEKTPUUYECKUN 3apsili, MPOBOJHHMKHU, IOIYNPOBOJHUKH,
TURIICKTPUKH, (POTOIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBA,
ra3, pacTBOp, pacCTBOPUMOCTb, KpPHUCTAIIMYECKAs pEMmIETKa, CIUIaBbl, (HU3UIECKUE
BEJIMYUHBI, E€AUHULBI M3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3NBI,
Comnnre.

buonorusi:  ¢orocuHTe3, nbixaHue, Ouocdepa, DIKOCUCTEMA, MHUHEPAIbHbBIC
YIOOPEHMsI, MUKPOIJIEMEHTHI, MAKPOAJIIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

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



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

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIIUTATEIILHOM JIEATEIbHOCTU B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJIaMU U HOPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT IpoleccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIUXCSl.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPAXAlOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCSI CHCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

LEHHOCTHOT'O OTHOLIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY
U HaydyHOMY HAcJeJuI0, TOHMMAaHWsA 3HAYCHHUS XUMHUYECKOM HAyKu B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpManUei o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKIUNYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JESATEIBHOCTU MPHU
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOUM JeATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUWE M IIOCTYIKH CBOUX TOBapHUILIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 NO3HAHUS:

MUPOBO33PEHYECKHE IPEACTABICHNUS O BEIECTBE MU XMMHUYECKOW pEeaKluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTAaBIIAIOLINE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI NPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HANPABJICHHbIE HA MOJyY€HHWE HOBBIX 3HAHUHU MO
XAMHH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOII0IaeMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CpPEACTBAMH HUHQPOPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHuA KYJbTYPHI 310POBbSI:

OCO3HAHUE IICHHOCTH KWU3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 J>KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TIpU  OOpalieHuu C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOKXEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHHS TPEAMETHBIX 3HAHMK IO XUMHUHU, OCO3HAHHBIM BBIOOP
WHMBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOM MpoheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPELIE;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3nuecKoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy9aeMble MPU WU3YYCHHH XUMHH, IS
pELIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPENOM, I MOBBILICHUS
YPOBHSI  DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHsS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MpPOOJeM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COIIMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBICE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U APYToe.), KOTOpbIE
HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATHBHBIE), KOTOpbIE 00ECHEeUnBaAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIPOIlECCE TO3HAHUSI TOHATHS (TPEAMETHBIE U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiu — MpU pelIeHUH y4eOHO-TT03HABATENbHBIX 33a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCAX U SIBICHUSX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakXKe B KAaueCTBE OCHOBBI HJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABHIIBHOCTHU BBICKA3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHNE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3AlMU W TIPOBEICHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOJAOM Mpolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POpMyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojeIaHHON padoTe.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3HPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYy4YaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHMS, CIPaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATENbHBIX 3a7a4 ONPEIEAEHHOr0 TUIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJaud HECJIOXKHBIMU CXEMaMH, JHarpaMmMmaMu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034iCTBAa M TPAHCIOPTAa HA COCTOSHUE OKpPY’KaoIIeW MPUpPOIHON
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

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

YMEHHUS  TMPEJCTaBIATh  MOJYy4YEHHbIE  Pe3yJdbTaThl  MO3HABATEIHLHOMN
ACSTENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3YJIbTATOB BBIMOJHEHUSI XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

YMEHHUS y4eOHOro COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  TMPU  PEIICHUH
BO3HHUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OMNpeAelieHue KpUTEPUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHBIe YHHBepcaibHbIe YueOHbIe eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee 3(h(PEeKTUBHBIE CTIOCOOBI PEIICHHS YICOHBIX U
MO3HABAaTENbHBIX 3aJ7]a4, CaMOCTOSITENIbHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asiBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IPe/jIaraeMble B YCIOBUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHOM QeaepaibHOW paboueil mporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCA HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAsi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIIATEIBHOCTh, CTETNCHBb
OKHUCJICHUS, XMMHYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCIMHEHUS, pEeaKIUu pPasJIOKEHUs, PEaKIUu 3aMElICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIECKTPOHHBIM CJIOM aToma, aTOMHas OpOUTalb, PAANYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBasi JOJisI BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH MOHITUS NIPU ONUMCAHUH BEUIECTB U UX NIPEBPALCHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIEHUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHHUS  DJEMEHTOB B  OWHAapHBIX  COCJIUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHMMAaHUE NEPUOJUYECKON 3aBUCHUMOCTH CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoamueckoil cucrteme,
3aKOHOB COXpPaHEHHS] MacChl BEHIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJJIEMEHTOB: pa3auyaTh [OHATHUS  «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpymnma)y, Mansie u
OomNbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMHueckux diemenrtoB [l W.
MenneneeBay C UHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIIOBOMY 3D (DexTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XWMHUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMM MBICIUTEIBHONW JEATEIbHOCTH — aHaIU3
U CUHTE3, cpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI U3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYIZOBaHHEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 1O BBINOJHEHHIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BENIECTB (BOJAOpPOAA U KHCIOPOJa), NPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJIE pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KHCIIOT € IIOMOIIBIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPYTHUE).

K koHiy 00ydenus B 9 kiacce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSATUH: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMUIECKasi CBS3b, TEIUIOBON A(DdekT
peakiuu, MOJb, MOJISIpHBIA  OO0BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJICHTHAsl, MOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHYECKUX TOHSITUH U
MPUMEHSTH 3TH MOHSTHUS NPYU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAIJIEHKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUWHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAaX HEOPraHUYECKUX COCIAMHEHUM, TUM KPUCTAITUMYECKOMN
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBAaTh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTth TOHATUS «rJaBHasg mnoArpynmna (A-rpynmna)» U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHENMUPUUECKUE XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BEUIECTB, MOJTBEpPKIasd OMNUCAHUE
npuMepaMyd MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJISITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEHa, YpaBHEHHS pPEaKIil, MOATBEPKAAIIUX CYIIECTBOBAHHE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBpPAlICHUA B pa3iHYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOHN peaKIInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTICKUCIIOTO ra3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KadeCTBEHHBI  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOpUI-, OPOMHI-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

PUMEHSITh OCHOBHBIE OIEpAIli MBICIIUTEILHON ACSTEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBISBICHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIIECTB U
XUMHYECKUX PEaKIUH, €CTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJIIO/ICHNe, M3MEpPEHUEe, MOJACIUPOBAHUE, DKCIEPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHeiinue npeacTraBuTe/ M HEOPraHN4eCcKNX BelecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubnuoreka [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

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




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma

12| Osemmenno : biumiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIE PEAKIINHI
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoicTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemecTtBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 ITonarre o MeTogaxX MO3HAHUSI B XUMUH 1
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuna
3 paboTHI B TaOOPATOPUU U TIPUEMBI : bubmuorexa [JOK
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubmuorexa [JOK
pa3aeiieHusi cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
8 | LHe TPHMED https://m.edsoo.ru/ff0d28c8
OYHCTKU MTOBApPEHHOM COJIM)»
bubmuoreka [JOK
6 A 1
TOMBL H MOJICKYIIBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuorexka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 IIpocTei€ U CII0KHBIE BELIECTBA 1
https://m.edsoo.ru/ff0d2a6¢
bub OK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 nomrorexa [

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSIHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 Xumnueckas popmyina. BanreHTHOCTD
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
DJIEMEHTA B COCANHEHUHU https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
Moumnspnas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJiMuecTBa, MacChl
17 BEILIECTBA M0 YPABHEHUSIM XUMHUYECKUX bubamorera LOK
HHecTBa o yp https://m.edsoo.ru/f0d5708
peakui
Knaccudukanuss XauMUuecKuX peakiinii
bu6mmoreka [JOK
18 (coenuHEeHMS, pa3JIOKECHUS,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bubnuoreka [JOK
19 sHIKIIoneaucT. O000IIeHnE 1
. https://m.edsoo.ru/ff0d40c4
crucTeMaTH3allus 3HaHUI
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckue U XUMUYECKUE CBOUCTBA

bubmmorexa [{OK
22 KHCJIOpoJia (peaKuyu OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOBI MMOJTydeHUsT KHUCIOpOoia B
bubmmorexa [{OK
23 mabopaTopuH U IPOMBIIIUICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxkiuu, IoHATHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM YPAaBHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TormumBo (HedTh, yroias U METaH).
(Hegs, yr ) Bu6maorexa LIOK
25 3arps3HeHre BO3/IyXa, CIIOCOObI €ro
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[IpakTuueckast pabota Ne 3 o Teme
26 «ITomyuenue u cobupanue Kucaopoaa Bubnmorexa [IOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
HU3yYEHHUE €r0o CBOMCTB)
7 Boaopon — sneMeHT u mpoctoe bubnuorexka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 dOu3ndecKkue U XMMHUYECKHUE CBOMCTBA bubnuoreka [JOK
Bojzopoaa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITondaTtue o KuCIOTax U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPoIa B bubnunorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4{42




MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542¢
Brrunciienus o0béMa, KOJIMYECTBa
bubmmorexa [{OK
33 BEIIECTBA I'a3a 110 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Beruncnenust 006EMOB ra3oB 1o
bubmmoreka [IOK
34 YPaBHEHUIO PEAKIIUA HA OCHOBE 3aKOHA
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIECHUH ra30B
35 du3nvecKrue U XMMUYECKHEe CBOMCTBA bubmmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonstue 06 bubnuoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHbie
bu6mmoreka [IOK
37 Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0JIsI BEILIECTBA B PACTBOPE
[IpakTrueckast pabota Ne 5 mo Teme
13 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [IOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KontponbHas padota Ne2 mo teme bubnuorexa [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHue u XUMHUYECKUE CBOMCTBA
bubnuoreka [JOK
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusl: cocTaB, KinaccuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tosydyenne u XuMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIATypa,
(cp ) P bubmmoreka [{OK
46 CIOCOOBI OJYYEHUS, XUMUYECKHE
. https://m.edso00.ru/00ad9474
CBOMCTBA
[IpakTnueckas pabota Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9as50
. bubmuorexa [JOK
49 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1
https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
" bubnuoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie MONBITKH KIacCUpUKAITIN
bubmuorexka [JOK
51 XUMHYECKUX deMeHTOB. [loHsATHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJAHbIX 3JIEMEHTOB
[Tepuoauueckuii 3aKOH U
bubmuoreka [JOK
52 [lepuoanueckas cucteMa XMMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bu6mmoreka [JOK
53 Ilepuropl, rpymnbl, NOATPYIIIbI

https://m.edsoo.ru/00adas52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
sanep. M3oromnsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI04eK
. bubnuorexa [JOK
55 aTOMOB 1eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepnoanueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronnyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [JOK
MenneneeB — y4€HBIH, MEIaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEKTPOOTPUIIATETLHOCTh AaTOMOB
bu6mmoreka [IOK
58 XUMHYECKUX DJIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepodHas paboTa
bubnuoreka [IOK
59 HNonnast xumuueckas CBsizb nommoreka L
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas XuMuueckas bubnuorexa [JOK
CB3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XuMHUYeCKast bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bub6 K
62 CreneHb OKUCIICHUS uommorexa T10
https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peakunu https://m.edsoo.ru/00adb076
b K
64 OKHCIUTENN U BOCCTAHOBUTENH nommorexa 110

https://m.edsoo.ru/00adb076




65 KonTtposneHas padota Ne4 mo teme | bubmuoreka [IOK
«CtpoeHue aroma. XUMHUYECKasl CBS3b) https://m.edsoo.ru/00adb486
66 PesepBHrIit ypok. O0o0IIeHNE U ! bubnuorexa [JOK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 ! bubnuorexa [JOK
CHUCTEeMaTU3alUs 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011IeHNE U | bubnuorexa [JOK
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
. bubmuorexa [JOK
2 CBOMICTB XUMHYECKUX DJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHU4YeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckoil CBSI3U U THIIEI | bu6mmoreka [IOK
KPUCTAUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Knaccudukanus XuMuaeckux | bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsATHE O CKOPOCTU XUMUYECKOI
bubnuoreka [JOK
7 peakuuu. [IoHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIHIX
[ToHaTHE O XUMHUYECKOM PABHOBECHUHU.
bu6mmoreka [JOK
8 @DakTOopbl, BIUAIOIIHAE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKECHUC

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




XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPONUTHYECKOU
bubmmoreka [{OK
10 nmucconuarui. CuibHbBIE U clla0bie
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubnuorexa [JOK
11 HoHHbIE ypaBHEHHUsI peaKkIuil
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
. . bubnuoreka [JOK
12 OCHOBAHMH B CBETE IIPEACTABICHUIN
. https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITITT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MpeACTaBICHUI 00 Bubnmorexa [IOK
ped . https://m.edso0.ru/00add8b2
AJIEKTPOJIUTUYECKON AUCCOIUALINHT
14 [TonsiTue o ruapoIU3€E CoJe Bubmmorexa [IOK
P https://m.edso0.ru/00add9dd
15 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
bu6mmoreka [JOK
16 «Pemenune sKcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a7a49»
KounTtponsnas pabora Ne2 mo teme
bubnuoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIMS.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B pacTBOPAX»
OO6mrast XxapaKTepUCTHKA TaJIOTeHOB.
P P N bubmuoreka [JOK
18 XUMHUYECKUE CBOMCTBA HA MTPUMEPE
https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, bubnunoreka [JOK




XUMUYECKHE CBOMCTBA, MOTYUYCHHE,

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

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
. bubnuorexa [JOK
20 «IlonmyueHue ConasTHON KUCIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTB
Brruucnenus mo ypaBHeHUSIM
. bubnuorexa [JOK
21 XUMUYECKUX PEAKIUH, €CITN OJIUH U3
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(DUKAITIU CEPBI.
o Haxoxnenue cepbl U €€ coeTMHEHU N bu6moreka [IOK
B NpHpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
. bu6mmoreka [JOK
25 (bu3uYecCKre 1 XUMUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKLUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJTY4YEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHNUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSMU
cepbl
7 Brrunciienue MaccoBoit 10JIM BbIXO/a bubmuoreka [JOK
NPOJYKTa peaKkIuu https://m.edsoo.ru/00adec8a
28 OO1ast XapaKTepUCTHUKA SIIEMEHTOB bubnunoreka [JOK




VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3nYecKue u
XMMHUYECKHE CBOWCTBA

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

AmMHEak, ero pu3nIecKue u

29 XUMHUUYECKUE CBOMCTBA, MOJYYECHUE U bubnmorexa [OK
> HOIYH https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpaxTueckas padota Ne 3 o Teme
bubmmoreka [{OK
30 «[lonydyeHne aMmMuaka, U3yueHue ero
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banmre HUTPATOB U COJIEH
aMMOHUS B KAY€CTBE MUHEPATbHBIX

. bubmuotexa [JOK
32 yaoOpeHui. XuMuueckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKarolIel cpebl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn dbocdopa (V) u
$op Pocgopa (V) bu6mmoreka [JOK
33 dhochopHas kucimoTa, GU3NIECKUE U
. https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBe MUHEPAIbHBIX YI00OpEHUH. bubnnoreka [IOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

POJL, Pactipoctp bubnuoreka [JOK
35 npupoe, (GU3nuecKue U XMMUYECKUe
N https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmnoreka [JOK

XHMHUYECKHUE CBOMCTRA.

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




DKosorndyeckre mpoOIeMsl,
CBs3aHHbIE C OKcuJoM yriepoaa (IV)

37 VYroJibHAsI KUCOTA U €€ COJn bubmmorexa [OK
https://m.edsoo.ru/00ae006c
[Ipaktuyeckas padora Ne 4 o reme

18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIEC TOHATHS 00
bubmmoreka [IOK
39 OPraHMYeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIiIepo/ia
. bubmuorexa [JOK
40 Kpemuuii u ero coeqmHeHus
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue

A1 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«Baxnelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KontponbHas padota Ne3 no teme
. bu6mmoreka [JOK
42 «BaxHeime HeMeTaubl U UX
https://m.edsoo.ru/00ae0el8
COCTMHEHUS»
OO01as XxapakTepUCTUKA XUMUYECKHX
3JIEMEHTOB — METAJIOB.

43 Merammyeckas CBSI3b U bubnuoreka [JOK
MeTaJUINYeCKast KpUCTaInYeCKas https://m.edsoo.ru/00ae103e
pemérka. Gu3nyYecKre CBOMCTBa
METaJJIOB
XHUMHUYECKHE CBOWCTBA METAJIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KCHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael 156




OOm1re cnocoObl MOTyYeHUs
MetaoB. CriaBel. Beruucienus no

. bubnuorexa [JOK
45 YPaBHEHUSM XUMUYECKUX PEaKIUU,
https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
npuMecu
b K
46 [ToHATHE O KOPPO3UK METAILIOB nommorexa 110
https://m.edsoo.ru/00ael1278
47 [IlemouHbIe METAILITBI bubmmorera [TOK
https://m.edsoo.ru/00ael14b2
43 OKcHIbI ¥ THAPOKCUIBI HATPUSI U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael14b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [JOK
KaJIBIIUN ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxxueitmue coe JUHESHHS KalbITHS bubmorera [IOK
a H https://m.edsoo.ru/00ael Se8
51 O00011IeHNEe U CUCTEMATU3 AL
3HAHHI
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ael1886
[IpakTuueckast pabota Ne 6 o Teme
S . bu6mmoreka [JOK
53 JKECTKOCTEL BOJBI U METOIEI €6
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIICTBA OKCHIA U bu6nuoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
bubanoreka [IOK
56 Keneso H

https://m.edsoo.ru/00ae1d86




Oxcupl, TUAPOKCHIBL U COJIU JKEJIE3a

bubmuoreka [JOK

37 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O0600muIeHne U CUCTeMAaTH3aAIHS
3HaAHUHN
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [JOK
«BaxHenme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [JOK
COIEPKUT MpUMecH. Beruucienus https://m.edsoo.ru/00ael 750
MacCOBOM JIOJIM BBIXOJa TIPOTYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUU
KontponbHas padota Ned4 o Teme
62 «BaxHenmme MeTauibl 1 UX
COCTMHEHUS»
63 BeniectBa u matepuasl B bubnuorexa [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bu6nuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepBHriit ypok. O6001IeHE U bubnunoreka [JOK




CHUCTEMAaTU3alus 3HaHUN

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

68 PezepBubiit ypok. O0oOIICHNE U

cUCTEMAaTHU3alus 3HAHNHI

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

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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