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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XuMUK Ha YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHUs COCTaBIICHA
Ha OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOCHMSI OCHOBHOW 00pa3oBaTesibHOM
IpOrpamMmbl OCHOBHOTO 0011ero oopaszoBanus, npeactaBieHHbIx B PI'OC 000, a
TaKk)ke Ha OCHOBE (¢eaepanbHON paboueill mMporpaMMbl BOCIUTAHHUS U C y4ETOM
KOHIIENIMK TPEenojaBaHusi y4eOHOro mpeamera «XuMus» B 00pa3oBaTEIbHBIX
opranu3anusx Poccurickoin @enepanuu.

[Iporpamma 1o xuMuUM Ja€T MpEACTaBICHUE O LEAX, OOIel cTpaTeruu
oOyueHHusl, BOCIHTAHUA W Pa3BUTHSA OOYYAIOIIMXCSA CPEICTBAaMU y4eOHOTO
mpeaMeTa,  YCTaHaBIMBAeT  O0s3aTENIbHOE  MPEAMETHOE  COJEp)KaHWe,
MPEyCMaTPUBAET PACIPEICICHUE €ro MO KiaccaM W CTPYKTYpUPOBAHUE IO
pazielnaM M TeMaM NOporpaMMbl 0 XUMHUH, OMPEAENSET KOJIUYECTBEHHBIE U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJICpKAHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh U3YUYCHUSI XUMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTUKM Y4eOHOTrO Tpoliecca, BO3PACTHBIX
0COOEHHOCTEW O00yYaroluXcsi, OIpeAeNsieT BO3MOXHOCTH IMpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUSI OCHOBHOHM 00Opa3oBaTesbHOMN
MpOTpaMMbl Ha YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHus, a TakKe TPEOOBaHUMU K
pesyiabTaraMm oOOy4YeHUs] XMMHUU Ha YpOBHE LieJied W3y4YeHUs MpeaMera M
OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIBHON JIEATEIHLHOCTH OOY4YaromIerocss Mo
OCBOCHHIO YU4E€OHOTO COJIEPIKAHMS.

3HaHWE XUMHUHU CIYKUT OCHOBOM Juisi (OPMHUPOBAHMS MHUPOBO33PEHUS
00yyJaroIierocs, ero NpeacTaBieHu 0 MaTepUaIbHOM €IMHCTBE MHUpPA, BaXKHYIO
posib uUrparot (GopMupyeMble XUMHEH MNPEACTaBICHUS O B3aUMOINPEBPAIICHUSIX
SHEPTUU U 00 IBOJIIOIMH BEIIECTB B MPHUPOJIC, O MYTAX PEIICHHS TI0OATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CBHIPbEBOM, dHEPreTHUYECKOM,
MUIIEBON M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.
N3yuyenne xumun:

CIOCOOCTBYET peau3allud BO3MOXKHOCTEH JJIsl CaMOpa3BUTUS U (POPMHUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 0011el U HyHKIIMOHATBHOU TPaMOTHOCTH;

BHOCUT BKJaJA B (OPMHUPOBAHWE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
00y4Yarommxcsi, HaBBIKOB WX CaMOCTOATEJIBHOM y4eOHOW JesATeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX W HUCCIEIOBATEIbCKUX YMEHUH, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM XKU3HM, TaK U B MPO(HECCUOHAIBHOM JICSITETbHOCTH;

3HAKOMUT CO CHEeNU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO  B3IJIsiJa Ha E€IUHCTBO TPUPOJBI U  YEJIIOBEKAa, SIBISETCA



OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUHU €CTECTBEHHO--HAYYHOU I'PAaMOTHOCTH
00yyarommxcs;

CHOCOOCTBYET (POPMHUPOBAHUIO ILIEHHOCTHOIO OTHOIIEHUS K E€CTECTBEHHO-
-HaAy4YHbIM 3HAHUAM, K [PHUPOAE, K YEIOBEKYy, BHOCUT CBOW BKJIax B
AKOJIOTMYECKOE 00pa3oBaHue 00ydaroIUXCsl.

JlanHble HampaBlieHUS B OOYYCHMM XUMHUU OOECHEUYMBAIOTCS CHEIH(PHUKOMA
COJep)KaHusl y4yeOHOro MpeaMeTa, KOTOPbIM  SBISIETCS  MEJAaroruuecku
aJIalITUPOBAHHBIM OTpPa)KEHHEM 0a30BOM HAayKHM XUMHUHM Ha ONPEACIIEHHOM JTare
€€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsI OPUEHTHUPOBAH Ha
OCBOCHHME OOYYarOIIMMHUCSA CUCTEMBI NEPBOHAYAJIBHBIX MOHITHI XUMHUHU, OCHOB
HEOPraHUYECKOM XHMMHUU M HEKOTOPBIX OTACJIbHBIX 3HAYMMBIX IOHATUU
OpPraHUYECKON XUMUH.

CtpykTypa cojaepxaHus NpOrpaMMmbl MO XUMHH C(OpMUpPOBaHa HAa OCHOBE
CHUCTEMHOI0 mojaxonaa K e€ m3ydeHuro. ColepKaHue CKIIABIBAECTCS U3 CHUCTEMBI
IOHATHM O XUMHYECKOM DJJIEMEHTE M BEIIECTBE W CHCTEMBI IIOHATHA O
XUMHUECKON peakiuu. OO6e 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl II0
IIPUHLKITY I10CIE€I0BAaTEIBHOIO PAa3BUTHSA 3HAHUM HA OCHOBE TEOPETUYECKUX
IIPEACTABICHUM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHsI KaK OCHOBBI BCEIO €CTECTBO3HAHU;

— Ilepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOMU CBSI3H;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKOMN TUCCOLMAIINU BELIECTB B pACTBOPaX.
TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH MOJTYYEHHBIX
U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATENIBHO OT OJHOTO YPOBHS K
IpYroMmy, BBINOJNHSS (YHKIMH OOBSCHEHHS M TPOTHO3UPOBAHUS CBOMCTB,
CTPOCHMS M BO3MOXKHOCTEH IIPAKTMYECKOI'O IIPUMEHEHUSA U  IOJy4EeHUs
U3Y4YaeMbIX BEILECTB.

OcBoeHune nporpaMMsbl M0 XMMUH CIIOCOOCTBYET (DOPMUPOBAHUIO MPEICTABICHUS
0 XMMHUYECKOW COCTABJISIIOIIECH HAYYHOW KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOU
IIPUPOJIBI, IIEHHOCTHOI'O OTHOILIEHUS K HAyYHOMY 3HAHHUIO U METOJaM IO3HAHHUS B
Hayke. l3yueHne XWMUM IPOMCXOAMT C IIPUBIICYCHHEM 3HAHUM W3 paHee
M3YYECHHBIX Yy4eOHBIX mpeaMeToB: «Okpyxawoomuid wMmup», «buomorms. 5-7
KJaccbl» U «Pusnka. 7 Kiaacey.

[Ipu u3yyeHUn XUMHHM TPOUCXOAUT (HOPMHUPOBAHME 3HAHWNA OCHOB XMMHUYECKOU
HAyKd Kak o0JIaCTU  COBPEMEHHOTO  €CTECTBO3HAHUS, IMPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa M KAaK OJHOI0 M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYDHI.



3amaya yuyeOHOro mpeaMeTa COCTOUT B (DOPMUPOBAHMU CHUCTEMBI XUMHUYECKHX
3HaHUA — BaXHEUIMX (PAKTOB, TMOHATHI, 3aKOHOB M TEOPETUUYECKUX
HOJIOKEHUH, JOCTYNHBIX OOOOIIEHUII MHPOBO33PEHUYECKOrO XapakTepa, S3bIKa
HayKH, B IPUOOIIEHUN K HAyYHbIM METOJaM [MO3HAHUS MPU U3YUYEHUHU BEIIECTB U
XUMHUYECKUX pPeaKiuii, B JOpMHUPOBAHUH U PA3BUTUU MMO3HABATEIBHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATENbHOW U Y4eOHO-HCCIIEIOBATEIbCKOM
JESITEIbBHOCTH, OCBOEHUM IpaBWJI OE€30MACHOrO OOpallleHUs] C BEUIECTBAMH B
[IOBCEITHEBHOM JKU3HU.

[Ipy u3ydyeHMH XMMHU Ha YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMsI Ba)KHOE
3Ha4YE€HHE MPUOOPENH TaKUE 1NN, KaK:

— (OpMUPOBAaHME HHTEJUIEKTYaJIbHO Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HanpaBJIE€HHOCTh O0YYEHHUS Ha CUCTEMATHUECKOE PUOOIIEHNE 00yUYaIOLUXCsl K
CaMOCTOATENIbHOM MMO3HABATENIbHON JI€ATEIbHOCTH, HAYYHBIM METO/IaM MO3HAHUS,
(hOopMHPYIOITUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreuyeHne YCIOBUM, CHOCOOCTBYIOIIMX MNPUOOPETEHUIO OO0YYarOIIUMUCS
OnbITa Pa3HOOOpa3HOM AESATENbHOCTH, MO3HAHUA U CAMOIIO3HAHUS, KIIHOUYEBBIX
HAaBBIKOB (KJIIOYEBBIX KOMIETEHIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHHUE IS
Pa3IMYHBIX BUJOB JACSITEIBHOCTH;

— (QopmupoBanue o0mell  QyHKIMOHATIBHOW UM €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4HCJIE YMEHUH OOBSICHATH M OLEHUBATh SIBJICHMS
OKPYKAIOIIEr0 MUpPa, UCHOJIb3Yys 3HAHMS W OIIBIT, NOJyYEHHBIE NPU H3yYEHUU
XUMUH, TPUMEHATh HMX MPU PELICHUU MpoOJieM B TOBCEIHEBHOW >XHU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— ¢opMupoBaHUE y OOyYarOUXCd T'YMAHUCTUYECKUX OTHOLICHHUM, MOHUMAaHHUs
LEHHOCTH XMMHUYECKHX 3HAHWM JJIs1 BBIPAOOTKHU 3KOJIOTMYECKH 11eJ1IeCO00pa3HOro
MOBeJEHUSI B OBITY M TPYIOBOM JEATEIbHOCTH B LEISAX COXPAHEHUS CBOETO
310pOBbS U OKPY’KAIOLIEN TPUPOTHOMN CPELBI;

— pa3BUTHE MOTHBAllMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOEHUS OOIIEYEIOBEUYECKUX IIEHHOCTEM,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MpO(uiisi U HanpaBiICHHOCTH AabHEHIIIEro
oOy4eHwusI.

OO61iee 4KCiIO YacoB, OTBEAEHHBIX JIi U3YUYECHUS] XMMUU HA YPOBHE OCHOBHOIO
oOmero obpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 vacoB (2 yaca B
Henelno), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).

COAEPXAHUE OBYUYEHUA



8 KIIACC

IlepBoHaYa/bHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XuMuuM B KU3HU YEIOBEKA. XUMUS B CUCTEME HayK. Tena
n BenlecTBa. du3nueckue CBOMCTBA BEIMIECTB. ATpEraTHOE COCTOSIHUE BEILECTB.
[Tonsitue 0 Merogax mo3HaHusi B XuMHUH. YucTtele BemecTBa U cmecu. CrocoObl
pa3ielIeHUs] CMECEM.

ATOMBI W MOJIEKYJIbl. XHMHYECKHE dJIeMEHThl. CHUMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie 1 ClI0XKHBIE BEelIeCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.
Xumuyeckasi (opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cOCTaBa BellecTB. OTHOCUTENbHAs aToMHast Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHAsi Macca. MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEUHEHHUH.
KomnuectBo BemectBa. Mosb. MonsipHas macca. B3anmMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHCla CTPYKTYpPHBIX €IUHMI] BemiecTBa. Pacu€tel mo dopmynam
XUMUYECKUX COCTMHEHUH.

Ou3NYEeCKHUEe U XUMHUYECKHUE SIBJICHUS. XUMHUYECKas peakuus U €€ MpPU3HAKH.
3aK0H COXpaHEHHUs MacChl BellecTB. XuMudeckue ypaBHeHusa. Kiaccudukanus
XUMUYECKUX PEAKINI (COeMHEHUS, PA3I0OKEHUS, 3aMEILIEHUs, OOMEHA).
Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOW MOCYAOW, MpaBWiIaMH pabOThl B JIa0OpaTOpUH U
npuémMamu o0palleHus ¢ 1abopaTOpHBIM 000PYAOBaHUEM, U3YUEHUE U ONTUCAHUE
¢u3nUecKuX CBOMCTB 0O0pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
dbu3nyeckux (TUIaBJIeHUE BOCKA, TasHUE JibJa, pacTUpaHUE caxapa B CTYIKe,
KUIIEHWE U KOHJACHCAIUS BOJbI) U XUMHUYECKUX (TOpPEHUE CBEYH, MPOKAIUBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOMN) SIBICHUM, HAOIIOICHHUE U
OMKCAaHUE TMPHU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIMil (pas3liokeHue caxapa,
B3aMMOJIEWCTBHE CEPHOM KHCIIOTHI C XJOPUAOM Oapusi, pa3ioKeHHUE TMAPOKCHIA
Menu (II) mpu HarpeBanuu, B3auMoIeicTBUE Keje3a ¢ pactBopoM coiu Meau (1),
U3Y4YeHHE CIIOCOOOB pa3/ieNieHUs CMECEH: ¢ MOMOIIbI0 MarHuTa, (GuiIbTPOBAHUE,
BbINIApUBAHUE, JUCTHUISAIMSA, XpoMaTorpadusi, MpoBEJCHNE OUYNCTKH TTOBApPEHHON
conv, HaOMIOJEHWE ¢  OMHCAaHWE  PEe3yJbTaTOB  MPOBEACHHS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MacChl, CO3/IaHUE MOJIEIEH MOJIEeKY
(IIapoCTep>KHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmecp ra3zoB. CocraB Bo3nyxa. Kucimopon — snemMeHT U mpoctoe
BemiecTBo. HaxoxkaeHuwe Kuciopojna B MpUPOAE, (PU3NYECKHE U XUMHUYECKHE
cBoiictBa (peakiuu ropenus). Oxcunpl. [lpumenenue xucimopoma. CrocoObl



MOJIy4eHHUST KHUCJIOpPOJa B JIA0OpaToOpuMl W MPOMBINUICHHOCTH. KpyroBopor
KHcJIoposa B mpupoze. O30H — aJuIOTpOITHAS MOAUGUKAITIS KACIOPOa.
TernoBoit 3 pexT XuMHUUECKON peakIui, TEPMOXUMUYECKUE YPABHEHHUS, IK30- U
SHIOTEPMUYECKHE pEaKUWU. TOIUIMBO: yrojb W METaH. 3arps3HEHHE BO31yXa,
YCUJIEHUE MTAPHUKOBOTO 3(PdeKTa, pa3pyiieHrue 030HOBOTO CIIOSI.

Bopopon — anemeHT n mpocTtoe BemecTBO. HaxoxaeHue Bogopona B MPUPOJE,
¢u3nueckue M XUMUYECKHE CBOWCTBa, MPUMEHEHHE, CIOCOOBI MOTYyYEHUSI.
Kucnotsl u conm.

MosipHbIil 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM.

dusnueckrne CBOMCTBA BOJbI. Boma kak pactBopurens. PactBopsl. HackieHnnbie
Y HEHACBIIIEHHbIE PacTBOpPhL. PacTBOpUMOCTH BemiecTB B BoAe. MaccoBast qouist
BEILIECTBA B pacTBOpE. XMMHUYECKHE CBOMCTBA BOJbl. OcHOBaHUs. PoJib pacTBOpOB
B IPUPOJE U B KU3HHU 4YesoBeka. KpyroBopoT BOIBI B MpUpOAE. 3arpsA3HECHUE
NpUPOIHBIX BOJ. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanust Heopranudeckux coeauHenuit. Oxcuawl. Knaccudukanus
OKCHUJIOB:  cojieoOpa3zyronue (OCHOBHBIE, KHUCIOTHBIE, aM{pOTEpHBIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. dusmyeckue W XUMHUYECKHE
CBOMCTBA OKCUIOB. [lonyueHune okcuaos.

OcHoBanusi. Knaccudukanust o0CHOBaHUM: MIENOYN U HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBannii. Ou3znyeckue M XUMUYECKHUE CBOMCTBA OCHOBAHMHIA.
[TomyyeHne oCHOBaHUM.

Kucnorel. Knaccudukanus xuciaor. Homenknatypa kucior. Pusznyueckue Hu
XMMHUYECKUE CBOMCTBA KHUCIOT. Psan aktuBHocTH MertamioB H. H. bekerosa.
[Tony4yeHne KHACIOT.

Comu. Homenkiarypa coseid. @PU3NYECKHE UM XHMHYECKHE CBOWCTBA COJIEH.
[Tomyuyenue couen.

I'eneTnyeckas cBsI3p MEXKY KIaCCAMU HEOPTraHUYECKUX COCIMHEHUM.
Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMNPEACIICHUE COJIEPKAHUA KHUCIOpPOJa B BO3AYyXE, MOJYUYCHHE,
coOupaHue, paclo3HaBaHWE U HW3YYEHHE CBOMCTB KHUCIOPOJa, HAOIOJEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM W YCJIOBUS BO3HMKHOBCHHS W
MpeKparieHus: ropeHus (moxkapa), O3HaKOMJIEHHE ¢ oOpasllaMH OKCHIOB H
OMMCaHUE WX CBOMCTB, MOJyYCHHE, COOMpAaHHE, PACMO3HABAHWE WU H3Yy4YCHUE
CBOMCTB BOjJIOpoja (ropeHue), B3aumoielicTeue Bogopoaa ¢ okcuaom menu (II)
(BO3MOKHO MCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOJCHIUE 00PA3IIOB BEIIECTB
KOJUYECTBOM | MOIlb, HCCIeJOBaHWE OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C OMNPEICIEHHON
MAacCCOBOM J0JIEM PACTBOPEHHOTO BEIIECTBA, B3aUMOACHUCTBUE BOJIbI C METAJIIAMU



(HaTpyeM ¥ KajblueM) (BO3MOXXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),
HCCIIeIOBaHUE OOpa3l0OB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
HaO0JII0/ICHHE U3MEHEHHS] OKPACKU UHAMKATOPOB B PACTBOPAX KHUCIJIOT U IIEJIOYEeH,
uzydyeHue B3aumojenctBus okcuaa meau (II) ¢ pactBopom cepHOM KHCIIOTHI,
KUCJIOT C METa/UlaMH, PEAKIUN HEUTPpAIM3AlMHU, IOJYYEHHE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHE OJHOTO METAJUIA JIPYTUM K3 pacTBOpa COJM, PEUICHUE
AKCIEPUMEHTANIBHBIX 3a7a4 N0 TeMe «BakHellne Kiacchl HEOPraHWYECKHUX
COEIMHEHUN.

IMepuoanueckui 3akoH u Ilepuoauueckasi cucreMa XUMHUYECKHX JIEMEHTOB
. . MenaeneeBa. CTpoeHue aToMOB. XMMHUYeCKasl CBSA3b. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHbIC PeaKIUU

[TepBbie MOMBITKU KiIacCU(PUKAIIMN XUMUYECKUX deMeHTOB. [loHsTHE 0 Tpynmax
CXOJHBIX DJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENbHbIE METaJUIbl, TaJOreHBI,
WHEPTHBIE Ta3bl). OJEMEHTHI, KOTOpbIE O0pa3yloT aM(pOTEpHBIE OKCHUABI H
TUJIPOKCHUJBI.

[Tepnoanueckuii 3akoH. llepuoguueckas cucrema XuMudeckux 3yemeHtos /. .
MenneneeBa. Kopotkonepuoanas u qiuHHonepuoanas dhopmsl [lepuoanueckoit
cucreMbl xumuueckux asemeHtoB /. M. Mengaeneesa. llepuonabl u rpynimsl.
@OU3NYECKUN CMBICT TOPSAJIKOBOIO HOMEpPA, HOMEPOB MEPUOAA W TPYMIIbI
AJIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX sifep. M3otombl. OnektpoHsl. CTpoeHue
ANIEKTPOHHBIX  000JI0YEK aTOMOB TepBbIX 20 XUMHUYECKHUX DIJIEMEHTOB
ITepuonnueckout cucremsl . M. MenaeneeBa. XapakTepuCTUKa XUMHAUYECKOIO
3JIEMEHTa Mo ero nonoxeHuto B [lepuoanueckont cucreme /. . Menneneena.
3aKOHOMEPHOCTH HW3MEHEHUs paguyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYyNIaM U IEPUOTAM.
3nauenue Ilepuonnueckoro 3akoHa u lleprognueckoil cCUCTEMbl XMMHUYECKHX
AJIEMEHTOB JUIsl pa3BUTHUS HAayKu W npakTuku. [[. M. MenneneeB — yd€HbI U
rpaXKJaHMH.

Xumuyeckass cBsi3b. KoBanmeHTHass (MoJisspHAasi W HEMOJSIpHAsi)  CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHusi. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipoieccs
OKHCJIEHUS U BOCCTAaHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuyeckuii IKCHepuUMeHm

u3ydeHue oOpasloB BEIMIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUIPOKCUAA IIMHKA C PAacTBOPAMHM KHUCJIOT W UIEJIOYEH, NMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX  IPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIUMI
(ropeHue, peakiuu pa3aoKeHus, COSIUHEHHUS ).



Mesicnpeomemmuoie ceazu

Peasmzannst MeXNpeaMETHBIX CBS3€M NIPU MU3YYEHHMM XHMMHUM B &8 Kiacce
OCYILECTBIISIETCS. 4Yepe3 HCHOJIb30BAaHUE KaK OOLIMX ECTECTBEHHO--HAYYHbIX
NOHATUH, TaK U MOHATUH, SBIIIOIINXCS CUCTEMHBIMU JUIsSI OTAEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'O ITUKJIA.

OO1Iue ecTecTBEHHO--HAyYHbIE TOHATHS: HAy4YHBIM (akT, TUIOTE3a, TEOpHUs,
3aKOH, AaHalW3, CHHTE3, Kiaccupukauus, IEPUOAUYHOCTh, HAOIIOEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

duznka: Marepus, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TOIBI,
PaZMOaKTUBHOCTh, MOJIEKYJa, SJCKTPUUECKUN 3apsi, BEIIEeCTBO, TeJIO0, 00BEM,
arperaTHoe COCTOSIHME BEIIECTBa, Tra3, (PU3UYECKHE BEIUYHHBI, €IUHUIIBI
U3MEPEHNUs, KOCMOC, IIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEPATbI, TOPHBIE MOPOABI, IMOJIE3HBIE
HCKONIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHL.

9 KJIACC

BemecrBo 1 xXuMu4ecKasi peakuus

Ilepnoguyeckuit 3akoH. Ilepuonnueckas cucrema XuMuueckux 3jeMmeHTos . M.
MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUH CBOWCTB
XUMHAYECKUX DJJEMEHTOB IIEPBBIX TPEX IMEPUONOB, KalausA, Kaaplusd M HX
COCAMHEHUH B COOTBETCTBMM C IIOJIOKEHHEM DJJeMEHTOB B Ilepuommyeckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbl XUMHUYECKOM CBA3U. THIBI KpPUCTAUIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALNINYECKON PEMIETKHA U
BHJIa XUMHUYECKOU CBA3H.

Knaccudpukanus M HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BELIECTB, OTHOCALIMXCSA K PAa3JIUYHBIM KJIacCaM HEOPraHUYEeCKHUX
COEMHEHN, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus XUMHUYECKUX pPEeakUuid MO pa3IMYHbIM MPU3HAKaM ([0 YUCITY H
COCTaBy YYacCTBYIOLIMX B pEAKIMH BEHIECTB, MO TEIIOBOMY 3((deKTy, Mo
MU3MEHEHUIO CTENEeHEeW OKUCIEHUS XMMHYECKHX 3JIEMEHTOB, [0 00paTUMOCTH, IO
YYACTHIO KaTaJIn3aTopa). IK30- U SHIOTEPMHUUECKUE PEAKLINN, TEPMOXUMHUYECKHE
YpaBHEHHS.

[lonsiTue 0 CKOpOCTM XHUMHUYECKOW peakuuu. [loHsiTHEe 00 0OpaTUMBIX U
HEOOpaTUMbIX XMMHUYECKHX peakiusX. [loHATHe 0 TOMOreHHBIX U T€TepPOreHHbIX
peakuusx. [lonstue o karanuse. [loHaTHe 0 XUMUYeckoM paBHOBecur. DakTopHI,
BIMSAIOIIME HA CKOPOCTh XMMHYECKOW PEAKUHHM U II0JO0KEHUE XHWMHYECKOIO
PaBHOBECHSI.



OKHCIIUTENBEHO-BOCCTAHOBHUTEIIbHBIE peakuuu, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuu.  CocTaBieHue  ypaBHEHHUU
OKHCJIUTEIbHO--BOCCTAHOBUTENBHBIX ~PEAKIUI C HCIOJIb30BAaHUEM METOAA
AJIEKTPOHHOIO OaJlaHca.

Teopust 37AEKTPOJUTUYECKON AMCCOUMALNU. DIJIEKTPOIMUTBI U HEINEKTPOIUTHI.
Kartnonbl, aHnoHsl. MexaHu3M AUCCOLMALMM BELIECTB C PA3IMYHBIMU BHJIAMH
xuMHuueckoi cBsizu. CreneHs nucconuanuu. CuiabHbIE U Cl1a0bI€ 3JIEKTPOIIUTHI.
Peakuun noHHOro oOMeHa. YcCIOBHMsI MPOTEKAaHUS PEAKIMIl MOHHOTO OOMEHa,
IOJIHBIE U COKpALEHHbIE HOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMM M COJIEM B CBET€ MPEACTABICHUN 00 3JIEKTPOIUTUYECKOU
nucconuanuu. KauectBeHHble peakii Ha HOHBI. [IoHATHE O THAPOIU3E CONEH.
Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEIIIECTB — METAUVIOB M HEMETa/uioB (rpaduta W ajiMasza), CJIOKHBIX BEIECTB
(xJopuga HaTpHsl), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakiuuu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE SJIEKTPONPOBOJHOCTH
pacTBOpPOB BEUIECTB, IIpolecca JUCCOLMALMM KHCIIOT, IIEJI0OYed MU  CoJed
(BO3MOXKHO  HCHOJB30BAaHHE BHUAECO MAaTEpUaAJIOB), IPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOUIMX ~ NPU3HAKK  NPOTEKaHWs peakuuidi HOHHOro oOMeHa
(oOpazoBanue ocajka, BbIJEJIEHUE Ta3a, OOpa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakluy pa3iokKeHHs], COeIUHEHNs), paclioO3HaBaHHUE HEOPraHMYEeCKUX
BEIIECTB C IIOMOINBKD KA4YECTBEHHBIX pPEAKUMHA HA HWOHBI, PpEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranbl U MX coeinHeHUA

OOmass  xapakrepuctuka rajgoreHoB. (OCOOEHHOCTHM CTPOEHMSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U QpU3nYecKue CBOMCTBA MPOCTHIX
BELIECTB — TrajoreHoB. XHMHUYECKHME CBOICTBa Ha MpUMEpe XJIopa
(B3aMMOJEHCTBHE C MeTallaMH, HEMEeTa/llaMH, UIeno4YamMu). XJIOPOBOAOPO/I.
ConsiHast KHMCIIOTa, XUMHYECKME CBOWMCTBA, MOJY4YEHHE, IPUMEHEHHE. [lelicTBre
XJIOpa ¥ XJOPOBOJOPOJA HAa OpraHU3M YeJOBEKa. BakHelmme XJIOpuabl U UX
HAaxXO0KJE€HUE B IPUPOJIE.

O6mass xapakrtepuctuka osnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHune u (puzmyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOA U cepbl. AJITIOTPOITHbIE MOAU(PHUKAIIUN KUCIOPOIa
U cepbl. XuMudeckue cBoicTBa cepbl. CepoBOAOPOI, CTpoeHue, GU3HNUECKUE U
XUMHU4ecKue cBorcTBa. OKCUIBI CEPbl KAK MPEACTABUTENHN KUCIOTHBIX OKCHUIOB.
Cepnas  kuciora, (uU3MYeCKMe U XUMHUYECKHE CBOMCTBa (00mIME Kak



MPEACTaBUTENS KJlacca KHUCIOT W crnenududeckne). XUMHYECKUE PEaKIluH,
JIeKaIlMe B OCHOBE MPOMBIIUICHHOTO CIIOCO0a IMOJIYYEeHUS CEPHOM KHCIOTHI.
[Ipumenenue cepHoit KucnoTbl. Colid CEPHOU KHUCIOTHI, KAYECTBEHHAsI PEaKIus
Ha cynbdar-uoH. HaxoxaeHue cepbl U €€ COeIMHEHUN B MPUPOJie. XUMUYECKOE
3arpsi3HEHUE OKPY>KAIOLIEH Cpefbl COCTUHEHUSIMU Cephbl (KUCIOTHBIC TOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALICHUS.

OO6miast xapaktepucTuka dJeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTETIEHU OKHUCIICHUS. A30T, paclipoCTpaHEHUE B MPUPOJIE,
dusznueckue U XMMUYEeCKue cBoiicTBa. KpyroBopoT azora B mpupoae. AMMHAK,
ero (us3nueckue M XMMUYECKHE CBOMCTBa, ModydeHwe u mnpumeHenue. Conu
aMMOHUS, NX (U3HYECKUE U XMMHUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas
peakiusi Ha MOHBI aMMOHHS. A30THAas KHUCJIOTa, €€ MojydeHue, (puanyeckue u
XUMUYECKHME CBoMcTBa (oOlMe Kak MpeACTaBUTENsT Kiacca KHCIOT H
cneuuduyeckue). Mcnonb3oBaHUE HUTPATOB U COJIEM aMMOHHUS B KadecTBe
MUHEpaJIbHBIX YIOOpEHUN. XHUMHUYECKOE 3arpsi3HEHHE OKpYKAIOUIEH Cpe.bl
COCTUHEHUSIMU a30Ta (KUCIOTHBIC HOXKAH, 3arpsi3HEHHE BO3/AyXa, MOYBHI U
BogoéMoB). Docdop, amnorponHsie Moaudbuxanuu (ocdopa, duzmueckue u
xumudeckue cpoiictBa. Okcua docdopa (V) u pochopnas kucnora, pusznyeckue
U XMUMHUYECKHE CBOMCTBa, mosyueHue. McmonwszoBanue ¢ocdaroB B KauecTBe
MUHEpaIbHBIX YIOOPEHUN.

O6mrass xapaktepuctuka osnemMeHToB I[VA-rpynmnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE CTEMEHH  OKUCICHUSA.  YTIEpoJ,  aJUIOTPOIHbBIC
MOAU(UKALIUKA, PACHPOCTpaHEHHUE B TMPUPOJE, (GU3HUECKHE U XHUMHYECKUE
cBoricTBa. Ajncop6uusa. Kpyrosopot yriaepona B pupoae. OKCuanl yriepojaa, ux
¢u3nUecKkue W XWUMHYECKHE CBOWCTBA, JEHCTBHE HA JKUBBIC OpPTaHU3MBEI,
MOJIYYCHHE W TPUMEHEHHE. DKOJOTHYECKHEe MPOOJIEMBbI, CBS3aHHBIE C OKCHIIOM
yraepoga (IV), rumore3a r17100ambHOTO MOTEIJICHUS KJIMMATa, MapHUKOBBIM
addekT. YrosbHas KUcaoTa U € coid, X (PU3NYEeCKue U XMMUYECKUEe CBOMCTBA,
noiyueHne u npuMeHeHue. KadecTBeHHash peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUIEHHOCTA U CEIBCKOM
XO35UCTBE.

[lepBoHavasibHbIE TIOHSATUSI 00 OPTaHMYECKHX BEIIECTBAX KaK O COCAMHEHUSX
yriaepona (MeTaH, OTaH, OSTWJICH, AaleTHJICH, JTAaHOJ, TIHWIEPHH, YKCyCHas
kucaora). [lpupomHble WCTOYHWUKHA YIJIEBOJOPOIOB (yroyib, TMPUPOIHBINA Tas,
HeTh), TPOAYKTHI UX TepepaboTku (OCH3WMH), WX poidb B OBITY U
MPOMBINTUICHHOCTU. [loHSATHE O OWONOTMYECKH BaXKHBIX BEIISCTBAX: JKHUPaX,
Oenkax, yriaeBoJax — M MX POJU B KU3HU YeJOBEeKa. MarepuaabHOE €IMHCTBO
OpTraHUYECKUX M HEOPTAaHUUECKUX COCTMHCHHM.



Kpemuuii, ero ¢pusnyeckue u XMMHUYECKHUE CBOWCTBA, MOJIYUYCHHE U MPUMEHEHHE.
Coenunenust kpeMHus B npupojae. OOmme mpeacTaBieHus: 00 OKCHIE KPEMHUS
(IV) u xpemuueBoit kucnore. CHUIMKATBl, MX HCIOJIb30BaHUE B OBITY, B
IIPOMBIILJICHHOCTH. BakHEHIne CTPOUTENIbHBIE MAaTEpPHANIbl: KEpAMUKA, CTEKJIO,
LIEMEHT, O0eToH, xene300eToH. [IpoGiembl 0E30MacHOr0  HCMOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOW KU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4eHHEe 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISTHOW KHCIIOTHI,
IPOBE/ICHNE KAYECTBEHHBIX PEAKIMi Ha XJIOPHUI-UOHBI U HAOJI0IeHHE MPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpa)xkaronre (U3NYECKUEe W XUMHUYECKHE CBOWCTBA
TaJIOT€HOB M HMX COEJUWHEHUN (BO3MOYKHO HCIIOJIb30BAHHE BUICOMATEPUAIIOB),
O3HaKOMJIEHHE ¢ o00pa3laMu XJIOpPHAOB (TaJIOTEHUIOB), O3HAKOMJIEHHE C
oOpazuamMu ceppl M €€  COEIMHEHUSMH  (BO3MOXKHO  HCIIOJIb30BaHME
BHJICOMaTEPHUAIIOB), HAOIIOJIEHHE TIpoliecca OOyTJIMBaHUS caxapa IoJ| IeUCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHCIIOTBl, M3YYEHHE XHMHYECKHX CBOMCTB
pa30aBI€EHHON CEpHOW KHCIIOThI, IPOBEJCHHE KAaueCTBEHHOW peaKkiuu Ha
cyabpaT-uOH U HAOMIOJEHUE MpU3HAKa €€ MPOTEKaHMs, O3HAKOMJICHHE C
¢uznueckuMu CcBOMCTBaMHM a3oTa, ¢Gochopa M UX COCIUHEHHM (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpHAIOB), oOpa3laMH a30THBIX M (OCHOPHBIX
yaoOpeHuii, moJiydeHue, coOupaHue, paclio3HaBaHUE UM HW3YYEHHUE CBOMCTB
aMMHaKa, IpOBEJCHNE KaUeCTBEHHBIX peakuii Ha HOH aMMOHMSI U pocaT-uoH U
U3Y4YEHUE IPU3HAKOB MX NPOTEKAHMS, B3aUMOJEHCTBHE KOHLUEHTPUPOBAHHOMN
a30THOM KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE BHUICOMATEPHAIIOB),
M3y4eHUE MOJENel KPUCTAUIMUECKUX PEemETOK anMasa, rpadura, QyiepeHa,
O3HAKOMJIEHME C  MPOLECCOM  aACOpOIMM  PAcCTBOPEHHBIX  BELIECTB
aKTUBHUPOBAHHBIM YITIEM M YCTPOICTBOM NpPOTHBOrasa, MoJy4yeHHue, coOupaHue,
pacno3HaBaHME M M3YyYEHHE CBOMCTB YIJIEKHCIOIO Tra3a, IPOBEICHUE
KAueCTBEHHBIX PEAKIMi Ha KapOOHAT M CHIIMKAT-UOHBI U U3yYEHUE MTPU3HAKOB UX
MPOTEKaHUsl, O3HAKOMJIEHHE C TPOAYKIUEH CUJIMKATHOM MPOMBILIJIEHHOCTH,
pelIeHre AKCIEPUMEHTAIbHBIX 337a4 Mo Teme «BaxHellme HeMeTauibl U UX
COCIMHEHHUS.

MeTa/lIbl M X COCAUHEHHS

OO6mas xapakTepucTUKa XMMUYECKUX AJIEMEHTOB — METaJUIOB HA OCHOBAHUM UX
nonoxenuss B Ilepuommueckon cucreme xumuueckux oaneMeHtoB [l U.
MenneneeBa u ctpoeHust aromMmoB. CTpoeHrue MeTauioB. Meramnyeckas CBsA3b U
METaJuUIMYecKasi  KPUCTAUIMYECKasl  pEIETKA.  DJIEKTPOXUMHUYECKUU  Psif
HarnpspKkeHu MetauioB. Ousndeckre U XUMHYECKUE CBOMCTBA MeTaIIoB. O01IHe
crocoObl MojydyeHus MetauioB. [loHATHE O KOpPpO3MH METAJIOB, OCHOBHBIE



CrocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTajdb, YYryH, IIOPATFOMUHHUM,
OpoH32a) U UX MPUMEHEHNE B OBITY ¥ TIPOMBIIINICHHOCTH.

[Ilenounsle MeTaJUIBI: MOJIOXKEHUE B llepuoanueckor CUCTEME XUMHYECKHX
anemeHToB [[. M. MeHnaeneeBa, CTpOCHHE UX aTOMOB, HaXO0XXJICHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOICTBA (Ha mpuMepe Hatpus U Kamus). OKCUIbl U
TUAPOKCUILI HaTpusi M Kanus. [IpuMeHeHue IIeNOYHBIX METauIoB U MX
COEIMHEHUM.

[[lenoyHo3eMeNbHBIE  METAUIbl  MAarHuii W KaJblMi:  TOJIO)KEHUE B
[lepnoanueckon cucreme xumuueckux sneMeHToB 1. M. MennaeneeBa, ctpoeHue
WX aTOMOB, HAaXOXJeHUE B mnpupoac. PU3NUECKHE U XUMHYECKUE CBOMCTBA
MarHusi ¥ Kajublivsi. BaxkHeilme coeIMHEHUs Kaablys (OKCUA, TUIPOKCHU/T, COJIH).
JKEcTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHCHHUS.

AJIOMUHUIN: noJIo)keHue B Ilepuoauueckoii cucteMe XUMUYECKUX 3JeMeHTOB /1.
N. MengeneeBa, cTtpoeHrne artoma, HaxoxkacHue B npupone. dusnueckue wu
XUMUYECKHE CBOMCTBA aIFOMUHMS. AMQPOTEpHBIE CBONCTBA OKCHJIa ¥ THAPOKCHUAA
AJTFOMUHHSL.

Kenezo: nonoxenue B I[lepuoamyeckoit cucteMe XUMMHUECKUX 3yemMeHToB [[. .
MenneneeBa, CTpO€HHE aroma, HaxoXxiacHue B mnpupone. Duszmueckne u
XUMUUYECKue cBoMcTBa xkene3a. Okcuabl, rujipokcuabl u conu keneza (II) u
xenesa (III), ux cocra, cBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKCnepumMeHm:

03HAKOMJICHHE ¢ 00pa3liaMi METAJIJIOB U CIJIABOB, MX (PM3UICCKUMHU CBOMCTBAMHU,
U3YYEHHUE PE3yJIbTAaTOB KOPPO3WHU META/IOB (BO3MOXKHO  HCIIOJB30BaHHUE
BUJIEOMATEPUATIOB), OCOOEHHOCTEN B3aMMOACHCTBUS OKCUIA KAJIbLIUS U HATPHUS C
BOJIOM (BO3MOYKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HCCIIECOBAHUE CBOMCTB
KECTKOW BOJBI, IIpollecca TOpPEHUs JKejle3a B KUCIOpoJe (BO3MOXKHO
WCIIOJIb30BAaHUE BUJICOMATEPHANIOB), IPU3HAKOB MPOTEKAHUS KauE€CTBEHHBIX
peakiuii Ha MOHBI: MarHusl, Kajblus, aTlOMUHMS, [IUHKA, xene3a (I1) u xenesza
(I1T), mequ (I1), HaGmrogeHUe W oMHMCaHWE MPOIECCOB OKpAIIUMBAHUS TUIaMEHU
MOHAMHM  HATpus, Kalusg W Kaubluss  (BO3MOXKHO  HCHOJIb30BAaHUE
BHJICOMATEPUAJIOB), HCCIICIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHAA aTIOMUHUS
W TUAPOKCHJA IIMHKA, PEIICHUE OKCIEPUMEHTAIBHBIX 3aJad IO TeMe
«Baxkneumme MeTajibl 1 UX COCTUHEHUS.

XuMHA M OKPYKAIOLIAA cpela

BemectBa w Marepuanbl B IIOBCEIHEBHOM KHU3HM YeEJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB M XUMHUUYECKUX peaknuii B ObiTy. [lepBas momoris npu
XUMHYECKUX 0’KOTax U OTPaBIICHUSX.



XUMHUYECKOE 3arpsi3HEHUE OKpYKaroueh cpeapl (mpeaenbHas AOoMyCcTUMast
KOHIIeHTpanus Beuiects, naiee — [1/IK). Ponbs xuMuu B pemieHun 3K010THYeCKUX
poOJIeM.

Xumuueckuii IKCnepumMenm:

U3ydYeHHe o00pa3lloB MaTepHalioB (CTEKJIO, CIUIaBBl METAJJIOB, MOJIMMEpPHBIC
MaTrepuabl).

Mesxcnpeomemmnunie ceasu

Peannzannss MexXNnpeaMETHBIX CBSI3€M NpU U3YYEHHMH XHMMUUM B 9 Kiacce
OCYUIIECTBJISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OONIMX €eCTECTBEHHO-HAYUYHBIX
MOHATHM, TaK U MOHSITUH, SABISIOMINXCS CUCTEMHBIMU JJISl OTJEIBHBIX MTPEAMETOB
€CTECTBEHHO--HAYYHOI'0 ITUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TIOHSTHS: Hay4YHBIM (akT, TUIOTe3a, 3aKOH,
TEOpHUsl, aHaliu3, CHUHTE3, KiacCUpUKALKs, TEePUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHKUE, H3MEPEHUE, MOJIeJb, SBJICHUE, NAPHUKOBBIN
3 PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusnka: MaTepusi, aToOM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ], WU30TOIbI,

PaTNOaKTHBHOCTb, MOJIEKYIIa, AIEKTPUUCCKUN 3aps, MIPOBOTHUKH,
MOJYTIPOBOAHUKH, JUIJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€  COCTOSITHME  BeEIIecTBa, Tras3,  pacTBOpP,  PacTBOPHMOCTb,

KpUCTAINTMYECKast peméTka, CIUIaBbl, (QU3MYECKHE BEIHYMUHBI, €IUHHUIIBI
U3MEPEHMSI, KOCMUYECKOE MTPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusa: ¢orocuntes, npixanwe, Ouocdepa, 3KOCHUCTEMA, MUHEPATIHHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.
I'eorpadusi: armocdepa, runpocdepa, MUHEPATbI, TOPHBIE MOPOAbI, IMOJIE3HBIE
MCKOTIaeMble, TOTUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA HNPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yibTaThl  OCBOEHHS  MPOTPaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHUs JIOCTUTAIOTCS B XOA€ OOyYeHMs XUMHH B €AUMHCTBE y4eOHOH u
BOCIIMTATEIIbHOM  JIESITEIbHOCTM B COOTBETCTBUM C  TPAJULMOHHBIMU
POCCUMCKUMHU COLMOKYJIbTYPHBIMU U J1YXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMHU,
MPUHATHIMA B OOINECTBE MpaBUJIaMU U HOPMaMH IOBEICHUS U CIIOCOOCTBYIOT
MpOIECCaM CaMOMO3HAHMUSI, CAMOPA3BUTHS U COIIUATU3AIMN 00YyYaIOIINXCS.
JInyHOCTHBIE pe3yJIbTaThl OTPaXaroT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJACTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX LIECHHOCTHBIX OpUEHTAlUW U
pacIIMpeHUe OMbITA ICSITETbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

[IECHHOCTHOTO OTHOIICHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M
HAay4YHOMY HAacCJIEIWI0, TOHMMAaHUs 3HAYCHHUS XMMUYECKOM HAyKU B JKU3HU
COBPEMEHHOT0 00IIeCcTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOM MH(MOpMaIen o
MEPENOBBIX JOCTHUKEHHUSX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

IIPEJACTABJIEHUS O COUMAIIBHBIX HOPMAaX U MPaBUiIaX MEKIMYHOCTHBIX OTHOIIECHUN
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIC3HOM,
y4eOHO-UCCIIEIOBATEIbCKOM, TBOPUECKONM HW JpPYrux BUJAX JIESITEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHOM JAESATEILHOCTH NPHU BBIMOJHEHUU
y4eOHBIX, MMO3HABATENIbHBIX 3aJ1a4, BBIMOJIHECHUH XUMHUYECKHX SKCIEPUMEHTOB,
CO3JJaHMU  Y4YeOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMONMOHUMAHUIO U
B3aMMOINOMOIIM B TIpolLiecce HJTOM Y4YEOHOW JESTENbHOCTH, TOTOBHOCTHU
OLICHHBAaTh CBOE TMIOBEACHUE M TOCTYNKM CBOHUX TOBApUIIEH C TMO3ULUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI IOCIEACTBUM ITOCTYIIKOB;
3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEACTABICHUS O BEUIECTBE U XHUMHUYECKOM pPEaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTAaBJISIOIINE
OCHOBY ISl IOHUMAHMS CYITHOCTH HAay4HOU KapTHHBI MUpa, IpeACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS NPUPOABI, B3aHUMOCBA3AX YEIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;
MO3HABATEIbHBIC MOTHBBI, HAMPABJICHHBIE HA IIOJYYEHHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAUMBIE JIsi OOBSCHEHHUS HAOJIOAAEMBIX MPOILIECCOB U SIBIICHUM,
MO3HABaTEIbHON, MH(OOPMALIMOHHOW U YUTATEIbCKOW KYJIBTYpPHI, B TOM YHCIIE



HABBIKOB CAMOCTOATEIBHOW pPAa0OTHI C Yy4YeOHBIMH TEKCTaMH, CIPaBOYHOM
JUTEPATYPOH, JTOCTYIMHBIMA TEXHUYECKUMH CpPEICTBaMH WH(OOPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpPEC K OOYYEHUI0O U TO3HAHUIO, JIIOOO3HATENBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  €CaMOOOpa30BaHUIO, IPOEKTHOM M  HMCCIENI0BAaTEIbCKOU
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpaBICHHOCTU U YPOBHS OOy4YeHUS B
JIaJIbHCUIILIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHMWE IEHHOCTH YXU3HH, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO,
YCTaHOBKHM Ha 370pOBBIH 00pa3 »*U3HU, OCO3HAHUE TMOCIEACTBHM M HETIPHUSTHE
BPEIHBIX TPHUBBIUCK (YMOTPEOJICHUS  AJIKOTOJS, HAPKOTHKOB, KYpPCHHS),
HEOOXOAMMOCTH COOJIIOIEHUsT TpaBWJl O€30MacHOCTH TpU OOpallleHuu C
XUMUYECKMMHU BEIIECTBAMHU B OBITY U pEaIbHON KU3HH,

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTHUYECKOMY HM3YYEHHIO Npodeccuil u TpyAa pa3iMyHOro poja,
YBaXEHUE K TPYyAYy U pe3yjbTaTaM TPYAOBOW JAESITENBHOCTH, B TOM YHCIE Ha
OCHOBE MPUMEHEHHS NPEIMETHBIX 3HAHUW [0 XHMHH, OCO3HAHHBIA BBIOOP
UHIAUBUIYaIbHOM  TPAGKTOPUM  MPOJOJDKEHHUS  O0pa3oBaHUA € y4ETOM
JUYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XMMHH, OOLIECTBEHHBIX UHTEPECOB U
MOTPeOHOCTEH, ycremHol mnpoPecCHuoHaTbHON NESITEIBHOCTH U Pa3BUTHUA
HEOOXOUMBIX YMEHHM, TOTOBHOCTh aJaNTHPOBATHCA B MPOdecCHOHATBHOU
cpexne;

6) IK0JIOrHYeCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOIIEHUE K MPUPOAE KAK UCTOYHHMKY KM3HU HA
3emiie, OCHOBE €€ CyIIECTBOBaHMUS, NOHMMAaHUE UEHHOCTH 3J0pOBOTO U
O6e3omacHoro oOpa3a >KW3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(u3nyecKkoMy M TMCUXMYECKOMY 30POBBIO, OCO3HAHHE LIEHHOCTU COONIOACHUS
MpaBuJl OE30MACHOTO TMOBEACHUS MpH paboTe C BEIIECTBaMM, a TakXkKe B
CUTYaLIMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOCH;

CIIOCOOHOCTH TMPUMEHSITh 3HAHUA, MOJydyaeMble MPU H3YUYCHUU XUMHUH, JIs
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYXKAKOLIEH NPUPOIHON CPEAOU, ISl TOBBILLICHUS
VPOBHSI  DKOJIOTMUECKOW KYJIbTYpbhl, OCO3HAaHUA TIJIO0ATBHOTO  XapakTepa
AKOJIOTUYECKUX MpoOJieM M MyTed UX pEelIeHUs: MOCPEICTBOM METOJOB XHMMUHU,
HKOJIOTUYECKOTO MBILIUICHUS, YMEHUSI PyKOBOACTBOBATHCSA UM B TIO3HABATEIBHOM,
KOMMYHHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeIMETHBIX pPE3yJbTAaTOB  BBIACISIOT 3HAYUMbBIE IS
GbopMHpOBaHUA MHUPOBO33PEHUSI OOIIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,



MPUHITUTI, TUTIOTE3a, (DaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIC
HCIIOJIB3YIOTCS B €CTECTBCHHO-HAYUYHBIX YYEOHBIX MpEAMETaX M TMO3BOJISIOT HA
OCHOBE 3HAHUW M3 ITUX MpPeAMETOB (HOPMHUPOBATH MPEJCTABICHUE O IEJIOCTHON
Hay4YHOUM KapTUHE MUpPA, U1 YHUBEPCAJIbHbIE yueOHbIEe 1eUCTBUS (MI03HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISATHBHBIC), KOTOpPBhIE OOECIEUYHBAIOT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOM
JEeSITETBbHOCTH.

Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIe 1eilicTBUS

Ba3oBble Jiornyeckue AeiicTBHA:

YMEHHS UCIOJIB30BaTh NPUEMBI JIOTUYECKOTO MBIILICHUS] IPU OCBOCHUM 3HAHMIA:
PacKpbIBaTh CMBICT XUMUYECKUX MOHITUHN (BBIIEISATh UX XapaKTePHbIC MPU3HAKH,
YCTaHABIIMBATh B3aUMOCBS3b C APYTUMU MOHATUSAMU ), UCIIOIb30BaTh MOHATHS JJIs
OOBSCHEHUS OT/ACIbHBIX (DAKTOB WM SBJICHUM, BHIOMPATh OCHOBAHUS U KPUTEPUU
Ui KilacCu(UKAaMK  XUMHUYECKUMX BEIIECTB U XMUMHUYECKHX  PEaKIUi,
YCTaHABJIMBATh MPUYMHHO-CJICJICTBEHHBIE CBSI3M MEX]Y OOBEKTAMHU H3yUYCHWS,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHAYKTUBHbIC, ICTyKTUBHbIE, 10 aHAJIOTHUH),
JeJaTh BBIBOJIbI M 3aKJIFOYECHUS;

yMEHUE TMPUMEHATh B TMpoIlecce TMO3HAHUA TOHATHS (NpPEJAMETHBIE U
METanpeIMETHBIE), CHUMBOJIMYECKUE (3HAKOBBIC) MOJIEIU, UCIIOIb3yEMbIC B
XUMHUH, TPeoOpa3oBbIBATh I[MIUPOKO MPUMEHSIEMbIE B XUMHUH MOJICJIbHbBIC
MPE/ICTaBIICHUS — XUMUYECKUN 3HAK (CUMBOJI JJIEMEHTA), XUMU4ecKas Gopmyia u
ypaBHEHUE XUMHUYECKOW pEaKIMu — TMPU PEIICHUH Y4eOHO-TIO3HABATEIBHBIX
3a/1a4, ¢ YYETOM ATUX MOJIEJIbHBIX MPEICTABICHUIN BBISBISITH U XapaKTEPU30BAThH
CYIIECTBEHHbIC TMPU3HAKK M3Yy4aeMbIX OOBEKTOB — XHUMUUYECKUX BELIECTB H
XUMUYECKUX  pEakiui, BBISIBISATH OOLIME€ 3aKOHOMEPHOCTH, MPUUYUHHO-
CJI€ICTBEHHBIE CBSI3U M IPOTUBOPEUHS B U3YUaEMBbIX MPOLIEcCax U SIBJICHUSX.
ba3zoBble ucciaeaoBare/bCcKue 1eiCTBUA:

YMEHHME HCMOJIb30BaTh IIOCTABJIICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTaA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI [Jisi (DOPMUPOBAHUS THUIOTE3bI MO
MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETeHHE OIbITa MO I[JIAHUPOBAHHWIO, OPraHW3allid W  IPOBEIACHUIO
VYCHHYECKUX OKCIEPUMEHTOB, YMEHHE HaOII0aTh 3a XOJOM MpoIlecca,
CaMOCTOSITEIIbHO TIPOTHO3UPOBATh €T0 Pe3yJbTaT, (PopMyaupoBaTh 0000IIEHUS U
BBIBO/IBI TI0 pe3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEIOBAHUS, COCTABIATh OTYET
0 MPOJIeTIaHHOM padoTe.

Pabora c undopmanueii:

yMEHUE BBIOMpATh, AaHAIM3UPOBATH W HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
pa3IMYHBIX BUAOB U ()OPM MPECTABICHUS, MOIYyYaeMyI0 U3 pa3HbIX HCTOYHUKOB



(HayyHO-TIOMYJISIpHAs JIUTEpATypa XUMHUYECKOTO COJEP>KAHMS, CIPABOYHbIE
nocobus, pecypcbl MHTEpHETa), KpUTUYECKH OLEHUBATH IMPOTHUBOPEUYUBYIO U
HE0CTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE TPUMEHATh PA3NIMYHBIE METOJbl M 3alpOChl NPU IIOUCKE U OTOOpE
uH(GOPMALlMM U COOTBETCTBYIOIIUX TaHHBIX, HEOOXOIMUMBIX JUISI BBITOJIHEHHS
y4eOHBIX U TIO3HABATEIbHBIX 3a71a4 OMPECIIEHHOTO THIA, TPHOOPETEHUE OIbITA B
0o0JacTH HCIIOJIB30BAHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHAE KYJIbTYpOM aKTUBHOI'O HCIIOJNB30BAaHUSA Pa3JIWYHBIX ITOMCKOBBIX
CUCTEM, CAMOCTOSATEIbHO BBIOMPATH ONTUMANbHYIO (QOpMYy HpPEACTaBICHUS
uH(GOpMallMl W WUIIOCTPUPOBATh pEIIaeMble 3aJadl HECIOXHBIMU CXEMaMH,
auarpaMmmamu, JpyruMu popmamu rpaduku U UX KOMOUHAIUSIMH;

YMEHHME UCHOJb30BaTh U  aHAJIM3UpOBaThb B  Ipolecce ydyeOHOH W
UCCIIEIOBATENbCKOMN E€ATEIbHOCTH MH(POPMALUIO O BIUSHUU IPOMBIIIIEHHOCTH,
CEJIBCKOI0 XO3AMCTBA W TPAHCIOPTAa HA COCTOSIHUE OKPYKAIOUIEH IMPUPOIHOU
Cpensl.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe 1eCTBHUSA:

YMEHHUSI 33JaBaTh BOIPOCH (B XoJi¢ nuanora u (WiM) AUCKYCCHUHU) MO CYLIECTBY
oOcyxnaeMoil TeMmbl, (OPMYJIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHNS PEJITIOKEHHOM 3a1a4K;

YMEHHS MPEACTABIAThH MMOJYYEHHBIE PE3YNIbTAThl ITO3HABATEIBHON NESITEIBHOCTH
B YCTHBIX M MHCBMEHHBIX TEKCTaX; JEJaTh IPE3CHTALMI0 PpPEe3yJbTaTOB
BBIMOJHEHUST ~ XMMHYECKOTO  JKCIIEpUMEHTa  (JJabopaTOpHOrO  OIBITA,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);
YMEHUs Y4eOHOro COTPYIHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
[IO3HABATEIIbHOW M MCCJIEAOBATEIbCKOM  JESATEIBHOCTH IPU  PELICHHUH
BO3HUKAIOIIMX MpOoOJieM Ha OCHOBE y4€Ta OOIIMX HMHTEPECOB M COTJIacOBaHUS
no3uuil (00cyXeHns, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMbDY, KOOPAUHALINSA
COBMECTHBIX JICHCTBUM, OIPEAECICHUE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBHSA:

YMEHHUE CaMOCTOSITEJIbHO ONPENENATh LEIu JEATEIBHOCTH, IUIAHWPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPH HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO
NesITeIbHOCTD, BRIOUpATh Hanboliee 3pPpeKTUBHBIE CIOCOOBI PEIIEHUs] YUEOHBIX U
NIO3HABATEIBHBIX 33J1a4, CaMOCTOATENIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEUIOKEHHBIM aJTOPUTM JIEMCTBUM NPU BBINOJHEHUH 3aJaHUA C YYETOM
MOJIy4YEHHUsI HOBBIX 3HAHUU 00 M3yyaeMBbIX OOBEKTaX — BEIIECTBaX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOI'O DPE3yJbTaTa 3asBICHHOM LIEJIH, YMEHHE
UCIIOJIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUU 3a1aHUM.



HNPEAMETHBIE PE3YJIBTATHI

B cocTtaBe npeIMETHBIX PE3YJIbTATOB IO OCBOEHUIO 00S13aTEIBHOIO COAECPKAHNUA,
YCTAaHOBJICHHOTO JaHHOW (enepanbHOM pabodeil mnporpammoil, BBIIEISIOT:
OCBOCHHBIC 00YyYalOUMMHUCA Hay4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI JEHCTBHIA,
crnenu@uueckne g MpeaMeTHOW o0macTu «XUMHUA», BUJBI ACSITEIBHOCTH IO
MOJIyYeHUI0O HOBOTO 3HAHUS, €ro UWHTEpIpeTalud, MpeoOpa3oBaHUI0 |
MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xonny oOydenust B 8 kJjacce mpelMETHbIE Pe3ysbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

. pPacKphIBaTh CMBICH OCHOBHBIX XMMHUYECKHUX MOHSITHI: aToM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECh
(omHOpOAHAST W HEOJHOPOAHAs), BAJICHTHOCTb, OTHOCHTEIIbHAas AaTOMHAas |
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
J10J11 XUMHYECKOTO AJIEMEHTa B COEIMHEHNUH, MOJISIPHBIM 00BEM, OKCHJI, KACIIOTA,
OCHOBAaHHE, COJIb, AJIEKTPOOTPHUILATEILHOCTh, CTENEHb OKHCIICHUS, XUMHUYECKas
peakuus, Kaaccu(uKalus peaklnii: peakuuu COeANHEHMS, PEaKIUU Pa3I0KECHHUS,
peaKkiuy 3aMelleHus, peakuud OOMEHa, 9K30- U SHAOTEPMHUYECKUE PpEaKlluu,
TerI0Boi 3G (HEeKT peakiuu, SAPO aToMa, dJICKTPOHHBIM CJIOW aToMa, aTOMHAs
opOuTanb, paadyc aromMa, XUMHUYECKas CBf3b, NOJSIPHAs M HENOJIApHas
KOBAJICHTHAs CBSA3b, MOHHAS CBSI3b, HOH, KATHOH, AaHHMOH, PACTBOP, MaccoBas J0Jis
BelecTBa (IPOIIEHTHAsI KOHIIEHTPAIUs1) B PaCTBOPE;

. WUTEOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSITUH H
IPUMEHSTH 3TU NOHSTHUSA MPU ONMCAHUY BEUIECTB U UX MPEBPALLICHHUII;

. UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHUS (OpMys
BEIIIECTB U YPABHCHUN XUMHYECKUX PEAKIIUN;

. OTIPEJIENISITh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
CTENIEHb OKHCIJICHUSI DJIEMEHTOB B OWHAPHBIX COCIMHEHMSIX, MPUHAJJIC)KHOCTh
BELIECTB K ONPENEIEHHOMY KJIAacCy COeIMHEHHI 10 (hopMysaMm, BUJI XUMHYECKOU
CBsI3U (KOBaJICHTHAsI Y HOHHAs) B HEOPTAaHUYECKUX COCTMHEHUSX;

. packpeiBath cmbicn Ilepuonmnueckoro 3akona [J[. M. Menneneesa:
JEMOHCTPUPOBATh  MOHUMAHHE  MEPUOJUYECKON  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX NOJIOkKEHUS B Ilepuonnueckoil cucreme, 3aKOHOB
COXpaHEHUs MacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
y4€HUs, 3aKOHa ABOTajpo;

. ONMMCHIBATh W XapakTepuzoBaTh TaOmuuHyr0 (opmy Ilepuoamaeckoit
CUCTEMbl XUMUYECKHUX DJIEMEHTOB: pa3anuyaTh MOHATUS «IJIaBHasg noarpymnma (A-
rpynmna)» u «mobounas moarpynna (b-rpymma)y», manbie U OONBIITHE TIEPHOIHI,
COOTHOCUTh 0003HAueHMs, KOTOpble HMeEroTcss B Tabnuie «llepuognueckas



cucreMa xumuueckux onemeHtoB JI. WM. MeHnngeneeBa» ¢ 4MCIOBBIMU
XapaKTepUCTUKAMH CTPOEHHUSI aTOMOB XHMHYECKUX AJIEMEHTOB (COCTaB U 3apsij
aJ11pa, 00IIIee YHUCIIO FIEKTPOHOB U PACIPEIETICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

. KJacCU(UIIMPOBATh XMMHUYECKHE JJIEMEHTHI, HEOPTraHWYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YUCIy U COCTaBY YYaCTBYIONIMX B PEaKIMU BEIECTB,
1o TeroBomy 3¢ deKry);

. XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIME XUMHUYECKHUE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, TOATBEPKAAs ONUCAHHE NPUMEPAMU MOJIEKYJIAPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINIA;

. MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMUUYECKUX MPEBpAICHUN B Pa3TUUYHBIX
YCIIOBUSIX;

. BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3JIEMEHTa Mo (OpMyJ€ COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIIECTBAa B PAcTBOPE, MPOBOJAUTH PACUYEThl MO YPABHEHUIO XUMHUYECKOU
peaKkIuu;

. MPUMEHSTh OCHOBHBIE OIEPALIMN MBICTUTEIBLHON JIEITENBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IICHNE, CUCTEMATU3AIINIO, KIACCU(UKAIINIO, BBISBICHUE
MPUYUHHO--CJICICTBEHHBIX CBSI3éM — JUIsi M3YyYEHHUS CBOWMCTB BEHIECTB U
XUMUUYECKUX PEAKIUNA, €CTECTBEHHO-HAYYHBIE METO/Ibl TTO3HAHUS — HAOJIOICHUE,
U3MEpEeHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIi U MBICIICHHBIN);

. CJIEIOBATh MpaBUjIaM MOJIb30BaHUS XUMHUECKOM MOCyI0M U 1a00paTOpHBbIM
o0opy0BaHUEM, a TAK)Ke MTpaBUIaM oOpaIlieHus C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMA TI0 BBIMOJIHEHUIO Ja0OpAaTOPHBIX XUMHUYECKUX OIBITOB MO
MOJTYYCHUI0O U COOMpPAaHMIO Ta3000pa3HBIX BEHIECTB (BOAOPOAA M KHUCIOPOA),
IIPUTOTOBJICHUIO PACTBOPOB C OMNPEAECIEHHOW MAaCCOBOW JI0JIEH PACTBOPEHHOIO
BEILIECTBA, IUIAHUPOBAaTh © TMPOBOJUTH XHUMHYECKHE HSKCIEPUMEHTHI IO
pacrio3HaBaHWIO PACTBOPOB IIEJIOYEH U KHUCIOT C TOMOIIBIO HWHJIUKATOPOB
(;makmyc, henondranent, METHIIOPAHK U JPYTHE).

K koHiy oOydeHusi B 9 kjacce mpeaMETHbIE pe3ysibTaThl Ha 0Aa30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

. pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHATHU: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH, aHMOH, MPOCTOE BEIIECTBO, CIOXKHOE
BCILIECTBO, BaJIGHTHOCTb, DJICKTPOOTPHUIIATEIILHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKasi peaKiys, XMMHYECKasi CBs3b, TEIJIOBOW 3(P(HEKT peakiuu, MOJib,
MOJISIPHBIN 00BEM, paCcTBOP, DJIEKTPOJUTHI, HEAIEKTPOIUTHI, DJICKTPOIUTHYECKAS
JTUCCOIIMAIINS, PEaKITM HOHHOTO 00OMeHa, KaTaln3aTop, XHMHUYECKOE PaBHOBECHE,
oOpaTuMble U HEOOpaTUMbIE peaKIuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC



pEaKklUHuH, OKHUCIHUTEIb, BOCCTAHOBUTEIb, OKHCIEHHUE U BOCCTAHOBJICHUE,
amnotponus, amM(pOTepHOCTh, XHMHYECKas CBA3b (KOBaJIeHTHas, HOHHas,
METaNINYeCcKasi), KPUCTAIMYECKasi pemeTka, KOppO3us METaIOB, CIUIABbI,
CKOpPOCTh XMMHUYECKOW PEAKIMH, MPENeTIbHO aomyctuMmas KoHueHtpauus [IJIK
BEILIECTBA;

. WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHMX TOHATHH U
IPUMEHSTH 3TH NOHATHUSA IPY ONMCAHUM BELIECTB U UX MPEBPALLICHUII;

. UCIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBieHHUS (HOpMYyT
BEILIECTB M YPABHEHUN XUMHUUYECKUX PEAKLINIA;

. ONPEAENATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COEIMHEHMSIX Pa3JINYHOI0 COCTaBa, MPUHAIIEKHOCTh BELIECTB K ONPEIECIEHHOMY
KJaccy COeQuHeHMd 1o ¢GopMysiaM, BHJA XMMHYECKOH CBsI3UM (KOBaJ€HTHasd,
MOHHAs, METAJUIMYecKas) B HEOPraHMYECKUX COEIUHEHMSX, 3apsii HOHa IO
XUMHUYECKON (QopMyiie, XapaKTep Cpellbl B BOJHBIX PacTBOPAaX HEOPTAaHUUYECKUX
COEIMHEHH, TUIT KPUCTAJUIMYECKOW PEIIETKN KOHKPETHOTO BELIECTBA;

. packpeiBath cmbicn Ilepuonnueckoro 3akona JI. WM. MenneneeBa u
JE€MOHCTPUPOBATh €r0 MOHUMAaHME: OMHUCHIBATH M XapaKTEPHU30BaTh TAOINYHYIO
dopmy Ileprognueckoil cUCTEMbl XUMHUYECKHX 3JIEMEHTOB: pa3inyarh MOHATHUSA
«riaBHasa noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpynma)», masnsie
u OoJpUIME MEPUOAbl, COOTHOCUTh OOO3HAYEHUS, KOTOpbIE MMEIOTCA B
NepUOANYECKON TabiuIe, ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKHUX JJIEMEHTOB (COCTaB W 3apsia sijpa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeiesieHre UX 10 JIEKTPOHHBIM CII0SIM), OOBSICHATH 00IIHME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOICTB 3JIEMEHTOB U UX COCIMHEHUI B Mpeenax MajblX NEPUOI0B
Y TJIABHBIX MOJATPYII C YYETOM CTPOEHUS X aTOMOB;

. KJIACCU(PUIIMPOBATh XMMHUYECKUE D3JIEMEHTbI, HEOPTaHWYECKUE BELIECTBA,
XUMHUYECKUE PEAKIHH (110 YUCIY U COCTaBY yYaCTBYIOIIHMX B PEAKLIMUHU BEILECTB,
Mo TerioBoMy 3(P(}EeKTy, M0 H3MEHEHUIO CTENEHEW OKHUCICHHS XHMHYECKHX
AJIEMEHTOB);

. XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUUPUYECKUE XUMHUYECKHUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOATBEP)KIAs ONHCAHHWE NPHUMEpPaMHU
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUA;
. COCTABJISITh ~ YPaBHEHHUS  DJIEKTPOJUTUYECKON JAMCCOLMALMU  KHUCIOT,
IEJI0YEe U COJIEH, IIOJHBIE W COKpAILUEHHBIE YPABHEHUS PEAKLUNA HOHHOIO
oOMeHa, ypaBHEHHs peaKlMii, MOJATBEPKIAOIIUX CYIIECTBOBAHNE T€HETUYECKON
CBS3U MEX/y BELIECTBAMH PA3JIMYHBIX KJIACCOB;

. packppiBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKLUUl
MOCPEJICTBOM COCTABIICHHUSI SJIEKTPOHHOTO OajaHca 3TUX PeaKluid;



. MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOCHU,
BO3MOKHOCTH ITPOTEKAHUS XUMUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUSX;

. BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JOJIF0 XMMHYECKOTO 3JIeMEHTa 1Mo (opMyse COoeaUHEHHUs, MacCOBYIO
JIOJII0 BEILIECTBA B PACTBOPE, MPOBOJHUTH PACUETHI MO YPABHEHHUID XUMHUYECKON
peaKuny;

. co0JIr01aTh MpaBuIia MOJb30BaHUS XMMHUYECKOM TTOCYI0M U J1Ta00paTOPHBIM
o0opyoBaHuEM, a Tak)Ke MpaBuia oOpaIleHus ¢ BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLIMSAMH TI0 BBIMIOJHEHHUIO J1a0OPATOPHBIX XHUMHUYECKHX OIBITOB IO
MOJIYYCHUIO W COOMpaHWI0 Ta3000pa3HbIX BEIMIECTB (aMMHAKa M YTJIEKHCIIOTO
rasa);

. MIPOBOAUTH PEAKIMHU, TTOATBEPKIAONINE KAUYECTBEHHBIA COCTaB PA3JIMYHbBIX
BEILIECTB: PACIO3HABATH OMBITHBIM IYyTEM XJIOPUI-, OpOMHI-, HOAHI-, KapOOHAT-,
docdar-, cunukar-, cyiabdar-, TUAPOKCUI-UOHBI, KATUOHBI AMMOHHUS U HOHBI
W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIIECTB;

. IIPUMEHSTh OCHOBHBIEC OIEPALMU MBICIUTEIBHOMN JIEATEIIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, O00OOIIEeHHE, CHUCTEMAaTH3allUi0, BBISBICHHE MNPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H — ISl M3yUYEHUS CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIINM,
€CTECTBEHHO-HAyUYHbICE METOJIbl TO3HAHUSI — HaAOJIOJICHHE, W3MEpPEHHUE,
MOJICTUPOBAHUE, IKCIIEPUMEHT (peaJIbHBIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBo yacoB
Ne HaumeHoBaHue pa3aesioB U TeM DJieKTpoHHbIE (1 (PPOBbBIE)
KonTposabHubie IpakTnyeckue
n/n NMpOrpamMmbl Bceero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumusa — BaxkHas 00J1acThb
1.1 €CTECTBO3HAHUSA U IPAKTUUECKOU 5 2 bubnorexa [IOK
' P https://m.edsoo.ru/7f41837¢c
IEeITEILHOCTH YeJIOBEKA
bu6mmoreka [IOK
1.2 B 15 1
CHICCTBA M XUMITHECKHE PeaKiit https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Paznes 2. BaskHeiimme npeacTaBuTe Il HEOPraHUYECKUX BelIeCTB
51 Bosznyx. Kucnopon. ITonsitue 06 5 bubnnorexka [JOK
' OKCHJaxX https://m.edsoo.ru/7f41837c
bu6nmoreka [JOK
2.2 B II 8 1
OIOPOAL.LIOHATHE O KUCTOTAX H COTAX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 00 5 1 1 bu6nmoreka [JOK
' OCHOBAHUSX https://m.edsoo.ru/7f41837c
OcCHOBHBIE KJIaCChl HEOPTAHUUECKUX bubnmnoreka [JOK
2.4 B 11 1 1
coeIMHEHNH https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Paznen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudeckux 3j1eMeHToB /I, U. MenaeneeBa. CtpoeHue aTomoB. XUMHYeCKAasi CBS3b.



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

OKHCIUTENbHO-BOCCTAHOBHTEIbHBIE peaknuu

[Tepuoanueckuii 3aKOH U

31 [lepuoanueckas cuctemMa XUMUYECKUX 7 bubmumoreka [IOK
anementoB JI. 1. Menpaene-eBa. https://m.edsoo.ru/7f41837c
Crtpoenue aToma

39 Xumuyeckas cBsizb. OKUCIUTEIBLHO- 3 bubmuoreka [JOK
BOCCTaHOBHUTEJIbHBIC PEAKIIMH https://m.edsoo.ru/7f41837c

Hroro no paszeny 15 ngs?;lr%?:cﬁggﬁmss?c

PesepBHOE Bpems 3 bubamorexa LOK

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

OBUIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



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

9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KourpoJusbnbie | IIpakTnuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpenue u yriybiaeHne 3HaHHH OCHOBHBIX 5 1 bubmmoreka [IOK
' pasnenoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [HOK
' peaxiui https://m.eds00.ru/7f41a636
DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. bubmuorexa [HOK
1.3 8 1 1
XUMHUYECKUE peakiluu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO0mas XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynnsl. ["anorenst https://m.edso0o.ru/7f41a636
OO0mas XxapakTepucTUKa XUMHUUECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa LTOK
' PYHTRL. L-€p https://m.edso0o.ru/7f41a636
COEZIMHEHUs
OO61mas XxapakTepUCTHKA XUMUYECKUX
2.3 3ne§eHT01§) VA-I;) nnbsl. A30T, pocdop u ux 7 1 bubmorexa LOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COEIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 anemMeHTOB [VA-rpynmnsl. Yriepoa u KpeMHHM 8 1 2 bubmorexa [JOK
' PYHHBL POR M EP https://m.edsoo.ru/7f41a636
U X COCTUHEHUS
Hroro no pazneny 25



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

Pazgen 3. MeTaJIbI M BX COeTUHEHU ST

. bu6nmoreka [IOK
3.1 Obmpae cBoHCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [IOK
3.2 Baxueime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3znen 4. Xumus 4 OKpysKamomas cpeaa
4.1 BerectBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 Bubmaorexa ITOK
' B p https://m.edso00.ru/7f41a636
Hroro mo pazmeny 3
PesepBHOE Bpemst 3 bubnnorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE

Ne HMara uudposeie
Tema ypoka KonTpoabubie | [IpakTuyeckue

n/n Bcero u3yuyeHusi | odOpa3oBaTesibHbIE

padoThI padoThI
pecypchl

1 [Ipenmet xumuu. Poiap XuMuM B )KU3HU 1 bubmuoreka [JOK
yeJjoBeKka. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTHE O METO/IAX TIO3HAHUS B XUMUHU 1 bubmorexa HOK

A https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuia paboTs
3 B J1a0OpaTOPHUH U MPUEMBI OOpAILCHHS C 1 bubmorexa LHOK
paTop P P https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM)

4 Yucrelie BemecTBa 1 cMecu. CiocoObl 1 bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckast padbora Ne 2 «Paznenenue

5 cMmeceil (Ha mpuMepe OYUCTKH MMOBAPEHHOMN 1 bubmmorexa [OK

puMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBI H MOCKyIH https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CMBOJIBI) 1 bubnunorexa [JOK
XUMHUYECKHUX DJIEMEHTORB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u c10KHBIE BElECTBa 1 bubmorexa HOK

P t https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa [JOK

YIIpHO® ¥4 https://m.eds00.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bu6mmorexa [IOK



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumunyeckas popmyna. BaieHTHOCTh aTOMOB
XUMHUYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOcHuTeNnbHAasA aTOMHAas Macca.

bubmuoreka [JOK

11
OtHocuTeNnbHAs MOJIEKYJISIpHas Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas qoJIsI XUMHUYECKOT0 DJIEMEHTA B bu6mmoreka [IOK
COETUHEHUN https://m.edsoo.ru/ff0d350c

13 KomnuectBo BemecrBa. Mosb. Mosipaast bubmuorexa [JOK
Macca https://m.edsoo.ru/ff0d5230

14 du3znyeckrue U XUMHUYECKHUE SIBICHUS. bubmuorexa [JOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yciaoBUS MPOTEKAHUSI XUMHUYECKHUX bubmuorexa [JOK

15 .
peakuuii https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XHAMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88

17 Beruucnenus koandecTBa, Macchl BEIECTBA MO bubmuorexa [JOK
YPaBHEHUSAM XUMHUYECKUX PEAKINNA https://m.edsoo.ru/ff0d5708
Knaccudukanmsi XuMuueckux peakiuia

18 (coenMHEHMUSI, PA3JIOKCHHS, 3aMETIICHUS bubmaorexa [JOK

P : ’ https://m.edso0.ru/ff0d3f34
oOMeHa)

19 M. B. JIoMOHOCOB — y4€HBIN-DHIIUKIIONIEIHCT. bubnnorexka [JOK
O06o0meHre u cucTeMaTr3aIs 3HaHHIA https://m.edsoo.ru/ff0d40c4
KonTponbnas padora Nel no teme «BemiectBa bubnnorexka [JOK

20
U XUMUYECKUE PEAKLIN» https://m.edso0.ru/ff0d4290
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.

21 KI/IC?I}(I)XO — DJIEMEHT U MPOCTOE Beﬂy:CTBO bubmorexa HOK

PO P B ' https://m.edsoo.ru/ff0d448e
O30H
99 Du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK

KHcJopoaa (peaKI_II/II/I OKHCJICHHUA, T OpeHI/Ie).

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

ITousitue 06 oxcumax

CriocoOslI MosTy4eHus: KUCI0poia B

23 J1a00paTOPUX M IPOMBIILIEHHOCTHA buGnnorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpuMeHeHHE KHCTIOpOoIa
TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,
24 IOHSITHE O TEPMOXHUMHUUYECKOM YPaBHEHUH Bubmaorexa ITOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaKIIHSIX
TomnuBo (HedTh, yroib U METaH).
25 3ar $I3H€I§I/Ie(1];03 ¢ a, CII0CcOOBI Zro bubnmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tonyuenne u codupanue KUCIOPOIa bubnnorexa [IOK
v . P poAd, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — 351eMeHT 1 IpOCTOE BEWIECTBO. bubnnorexa [HOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4ddo
28 du3nvecKkue 1 XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Bonopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 TTousaTre 0 KUCIOTAX U COJIX bubmmorexa LHOK
https://m.edsoo.ru/ff0d50d2
bu6mmoreka [IOK
30 | CriocoOsI oTydeHust BOJIOPOa B TabopaTopuu https://m.edsoo.ru/f0d4ddo
ITpakTruueckas padora Ne 4 o teme
31 «l?lon eHUE U Ic)061/1 aHue BOIOpoOaa bubmorexa [TOK
yi onp AOPOA, https://m.eds00.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
N N bubnmoreka [JOK
32 | MonsipHbIid 00BEM ra3oB. 3ak0oH ABOTaIpPO https://m.edsoo.ru/ffod542
33 Broraucnenns 00pEMa, KOJIMUECTBA BEIIECTBA bu6mmoreka [IOK

rasa 1o €ro U3B€CTHOMY KOJIMYCCTBY BCIICCTBA

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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Ui 00bEMY

Boruncnenust 006EMOB ra3oB M0 ypaBHEHHUIO

bubmuoreka [JOK

34 e e 0bé
pearttiu Hil OCHOBE 3aKOHA ODLEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
35 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIBI bubmmorexa [TOK
A https://m.edsoo.ru/ff0d587a
bubmuoreka [JOK
36 C i. 11 0
octaB ocHOBaHUU. [loHATHE 00 MHAMKATOpax https://m.edsoo.ru/Ffod59e2
Bopa kak pactBopurens. Hackimennsie u
37 HEHACBILIEHHBIE pacTBOPBL. MaccoBas 101t bubmmorexa [JOK
B P P A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o teme
38 «IIpurotoBiieHHE PaCTBOPOB C ONPEIETEHHOM bubmmorexa [JOK
P . . P p PeA https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBA
39 KonTponbnas padora Ne2 no teme «Kucnopo. bubnnorexa [JOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KilacCupUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [OK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Ki1accu(pUKaIIHs, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnoreka [JOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA KUCIIOT bub6nuorexa [IOK
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Comnu (cpenHue): HOMEHKIATypa, CocOObI

bu6mmoreka [IOK

46
MOJIyYECHUS, XUMUUECKHE CBOMCTBA https://m.eds00.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edso0.ru/00ad9b7c
COCTUHEHUN )
48 ['eneTnueckas CBsI3b MEXKIy KilaccaMmu bubnmoreka [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O06o001eHre u cucTeMaTr3aIus 3HaHUKA
= . https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padorta Ne3 no teme "OcCHOBHbIE bubnuoreka [IOK
KJIACChl HEOPTaHUYECKUX COCTMHEHHM" https://m.edsoo.ru/00ad9ela
[TepBbie TOMBITKY KIACCHPUKAITUN
51 XUMHUYECKUX dJIeMEHTORB. [loHsaTHE O rpymax bubmmorexa [JOK
’ pyn https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
[Iepnonnueckuit 3akoH u Ilepnonnueckas
52 cucTeMa XUMMU4YecKux anemMeHToB /1. U bubmmorexa [OK
o https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuospl, rpynibl, HOATPYIIIBI bubmmorexa [TOK
PHOJABL, TPYHTIRL, HOATPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubnmnorexa [JOK
N3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 anemeHToB [lepuogmdeckoii cuctemsr JI. 1 bubmmorexa [JOK
PHOZ T https://m.edsoo.ru/00ada6bc
Menneneena
56 XapakTepucTuKa XUMHYECKOTO 3JIEMEHTA 110 bubnnorexa [JOK

ero noJyioxkenuto B [lepronnueckoit cucreme /1.

https://m.edsoo.ru/00ada824
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. MenneneeBa

3nauenue [leprnoanyeckoro 3akoHa aJis

57 pa3BI/I}“I/IH i—IayKH u nipaktuku. J[. . Menpaenees 1 ngg;j;f;aogggw da96e
— Y4EHBIN, MMeIaror ¥ TpaxaIaHuH
58 DJIEKTPOOTPULIATEIILHOCTh aTOMOB 1 bubnunoreka [HOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Honwast xumieckas cBzp . https://m.edsogrUIOOadac34
60 KoBasieHTHas moJisipHast XUMUYECKask CBSI3b 1 bubnuorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HEMOJIsIpHAs XMMUYECKas CBS3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CTene, OKHCICHHS ! https://m.edsogru/OOadanS
63 | OKUCIHTEIHFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN 1 bubamorexa LOK
https://m.edso00.ru/00adb076
bubmuorexa [JOK
64 OKucnauTeny U BOCCTAaHOBUTEIIH 1 https://m.e dsogru 100adb076
65 KonTponbnas padora Ne4 no teme «CtpoeHue 1 bubnuoreka [IOK
aToMa. XUMHUYECKAas CBSI3b» https://m.edso00.ru/00adb486
66 PesepubIiil ypok. O6006111eHIE 1 1 bubnuoteka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 Pesepubiil ypok. O6006111eHIE 1 1 bubnuotexa [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cbh2
68 PeseprubIil ypok. O60061eHIE 1 1 bubnuorexa [JOK
CHCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosunyecTBo 4acos JJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Kourtpoasnbie | [IpakTnueckue

n/n Bcero u3yuyeHusi | odOpa3oBaTesibHbIE

padoThI padoThI
pecypcsl
[Iepnonnueckuit 3akoH. Ilepuonnueckas
1 crucTeMa XMMU4YecKux 3remenToB 1. 1 1 bubmmorexa LIOK
o https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMHUYECKUX IJIEMEHTOB IEPBBIX TPEX 1 bubmmoreka LIOK
P P https://m.edso00.ru/00adb6b6
MIEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOpPraHWYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunanr XuMu4yecKkoil CBA3U U THIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no teme

5) «IToBTOpeHue u yriay0neHue 3HaHu 1 1
OCHOBHBIX Pa3/ieNioB Kypca 8 kjacca»

6 Krnaccudukanys XuMHUECKUX peaklui 1o 1 bubnuoreka [IOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHYECKOM PEaKIUH.

7 [ToHsITHE O TOMOTEHHBIX U T€TEPOTr€HHBIX 1 bubmmorexa [OK

p https://m.edsoo.ru/00adbe9a
peaKIusx
[TonsTHE 0 XUMHYECKOM PAaBHOBECHH.
8 @akTOpBI, BIUAIOIIKNE HA CKOPOCTh 1 bubnnoreka [JOK

XUMHYSCKOU pCaKkuu U IMOJIOKCHUC
XUMHYCCKOT'O paBHOBECUA

https://m.edsoo.ru/00adc28c
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9 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnmoreka [JOK
peakuuun https://m.edsoo.ru/00adcade
Teopus 31€KTPOIUTUYECKON JUCCOLMALINH. bubnmoreka [JOK

10
CuIibHBIE U CJTa0bIC SJIEKTPOJIUTHI https://m.edso0o.ru/00adcd68

11 HNonHble ypaBHEHUS peakUid bubmmorexa [JOK

P peartt https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHMI
12 B CBETE IPEICTABICHUNA 00 buGnnorexa LIOK
P . https://m.eds00.ru/00add5d8
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU
XUMUYECKUE CBOWCTBA COJIEH B CBETE
13 MPEACTABICHUH 00 AIEKTPOTUTHUECKON bubmorexa LHOK
pe P https://m.edso00.ru/00add8b2
JUCCOLUAIIUU
14 [TonsiTue o runponuse conen bubmmorexa LIOK
P https://m.edsoo.ru/00add9d4
bu6mmorexa [IOK
15 0606 i
ODHICHHC H CHCTEMATHSAMIT SHAHHH https://m.edsoo.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenune bubnuoreka [IOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KontponsHast padota Ne2 o reme

17 «DNEKTPOTUTUYECKAS TUCCOIUAITUS bubmmorexa [TOK

P A HHAt https://m.edsoo.ru/00addecO
XUMHYECKHUE PEAKIIUU B PACTBOPAX»

18 OO6mrast XxapakTepUCTHUKA rajJOTeHOB. bubnmnorexa [JOK
XHMMHUYECKHE CBOMCTBA HA PUMEPE XJIopa https://m.edsoo.ru/00addfe2
Xaoposomopoxa. ConstHas KHCIOTA,

19 XHMquCIJjHS c);oﬁcma MOJTy4eHne bubmmorexa [JOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTuueckas padbora Ne 2 o Teme bubnnorexa [JOK

«IlomydeHne ConsTHOM KUCIOTHI, U3y4YEHHE €€

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

Brrancnenus no YpaBHCHUAM XUMHNYECKUX

21 €aKIUi, €CJIM OJIMH U3 PEearcHTOB J1aH B buGnnorexa LIOK
P ’ P https://m.edsoo.ru/00ade488
n30bITKE
99 OO6m1as XxapakTeprucTrUKa 3J1eMeHTOB VIA- bubnunoreka [HOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
23 Haxomr;eHHe cephl I/I(beé coez[I/IHeII){I/IfI B Bubmaorexa ITOK
p ¥ https://m.edsoo.ru/00ade64a
npupoje. XMMHYECKHE CBOMCTBA CEPHI
24 CepoBojopoi, cTpoeHHE, (PU3HUSCKUC U bubnnoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA,
25 ¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XHMMHMYECKHUE PEAKIUH, JIEKALME B OCHOBE
26 IIPOMBIIIJIEHHOT'O CII0C00a MOIy4eHUs bubnnorexka [JOK
CEPHOU KUCJIOThI. XMMHUYECKOE 3arpsA3HEHUE https://m.edso0o.ru/00adec8a
OKpY>KaroIel cpesibl COeIMHEHUSIMHU CEephI
97 Brruucnenne MaccoBoil 40U BBIXO/1a bu6mmoreka [IOK
IIPOJYKTa peaKuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa 31eMeHTOB VA-
28 TPYIIIIbI zAiOT pacn OCTpaHEHHE B PUPOJIE bubmmorexa [OK
PYHTIBL » pactipoctp . PHpOE, https://m.edsoo.ru/00adeea6
¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA
29 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bubmuorexa [IOK
CBOMCTBA, IIOJIy4YCHUE U IPUMEHEHHUE https://m.eds00.ru/00adf004
IIpakTuyeckas padora Ne 3 o Teme
bu6mmoreka [JOK
30 «[TomyueHne amMmmuaka, U3ydeHHe ero

CBOWCTB»

https://m.edso0.ru/00adf180
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A3OTHAas KUCOTa, €€ (hu3ndecKue u

bubmuoreka [JOK

31
XUMHUYECKHUE CBOKCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS
32 B KQUE€CTBE MUHEPAIBHBIX yIOOPEHUIA. bubnnoreka HOK
XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIICH https://m.edsoo.ru/00adf518
Cpelbl COEIMHEHUSIMU a30Ta
dochop. Oxcun dpocdopa (V) u pochopras
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubmmorexa LIOK
L https://m.edso00.ru/00adf68a
CBOICTBa, MIOJIy4YE€HUE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MHUHEPAJIbHBIX YIOOPEHUN. 3arpsi3HEHNE bubnmorexa LOK
PEVIBILIX YAODPEIH, S4TP https://m.edso00.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnuorexa [JOK
35 .
(hU3MYECKre U XMMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux pusuveckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bu6mmoreka [IOK
po0JIEeMBbI, CBA3aHHBIE C OKCUIOM YIJepoia https://m.edsoo.ru/00adfebe
(V)
bu6mmoreka [JOK
37 VYronpHas KUCIoTa U €€ Co
FOTbHAT IHeIoTa | HH https://m.edso00.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
38 "[Tony4eHne yrieKnucIIoro ra3a bubmmorexa [OK
yi yr ) | https://m.edso00.ru/00ae027e
KauecTtBeHHas peakuus Ha KapOOHAT-UOH
39 [lepBoHayabHBIE TOHATHUS 00 OPraHUYECKUX bubnnoreka [JOK
BEILECTBAX KAK O COEUHEHUAX yIieposa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coequueHust bubmmorexa [JOK
P A https://m.eds00.ru/00ae080a
41 [IpakTuueckas padora Ne 5. Pemenue bubnnorexa [JOK
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OKCIICPUMCHTAJIBHBIX 3aJia4d 110 TEME
«BaxHelne HeMeTauIbl 1 uX COCAUHCHUA»

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

KontponbHas padota Ne3 mo teme

bubmuoreka [JOK

42
«Baxxuelnme HeMeTaUIbl U UX COEOIUHEHUS)) https://m.edsoo.ru/00ae0el18
OO6m1ast xapaKTepruCTHKa XUMHYECKHIX

43 3JIEMEHTOB — MeETaJlJIOB. MeTaimdeckas bubmuorexa [JOK
CBA3b U METAJUINYECKAs] KPUCTAILINYECKAS https://m.edsoo.ru/00ae103e
pemiéTka. PU3HYECKUE CBOMCTBA METAJIIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMHAYECKUN DAL HAPSHKESHUH Bubmorexa ITOK

p P p https://m.edsoo.ru/00ae1156
METAJIJIOB
OO0mmue criocoObl MOTYYSHHUS METALIOB.

45 CrnnaBel. Beruncnenus no ypaBHeHUSIM bubnnorexa [HOK
XUMHYECKUX PEaKIUui, eClIu OAUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJEPIKHUT MPUMECH

46 IToHsATHE O KOPPO3UU METAIIIOB bubmorexa [IOK

PP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

47 €JIOUHbBIE METaJUIbI
m https://m.edsoo.ru/00ael14b2

48 OKCHIBI U TUAPOKCUIBI HATPUS U KATUSA Bubmorexa ITOK

A s g P https://m.edsoo.ru/00ael14b2

49 [IlenouHO3eMenbHBIE METAIUTBI — KAJIBIIUI U bubnuoteka [JOK
Maruum https://m.edsoo.ru/00ae15e8

50 Baxuelnme coenMHEHNS KAJIbIU bubmmorexa [TOK

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

51 O000111eHIE U CUCTEMATH3AIU 3HAHUI

.. . Bubnuoreka IIOK
52 XKécTtkocTb BOJBI M CIOCOOBI €€ yCTpaHEHUS 1

https://m.edso0.ru/00ae1886
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53 [IpakTuueckas pabora Ne 6 o Teme bubnmoreka [JOK
"YKEcTKOCTh BOABI U METOIBI €€ yCTpaHEHUS " https://m.edsoo.ru/00aelae8
bu6mmoreka [IOK
54 AmoMuHuI
https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBAa OKCHJIA U bubmumoreka [IOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Kenezo
https://m.edso00.ru/00ae1d86
57 Oxcupspl, TuIpoKcH bl U conu xxenesa (1) u bubnnoreka [JOK
xenesa (I11) https://m.eds00.ru/00ae35e6
58 O000111eHIE U CUCTEMATU3AaIU 3HAHUI
[Ipaktuueckas pabora Ne 7. Pemenue
59 AKCIICPUMEHTAJIbHBIX 3a7a4 10 TEME bubmorexa IOK
P . A https://m.edsoo.ru/00ae3de8
«BaxkHeHme MeTalIbl ¥ MX COCAMHCHUS
Beruncnenus mo ypaBHEHUSIM XHMHUYECKUAX
€aKIINi, eCITM OJIMH M3 pearcHTOB JIaH B
60 EI36I>ITK6 WM COJIE )KI/ITII'I AMECH bubmmorexa LHOK
P TIP ' https://m.eds00.ru/00ae1750
Breraucienns MaccoBoit J0JIM BBIXO/1a
MPOJYKTa PeaKiuu
61 O06o0meHre u cucTeMaTr3aIs 3HaHHHA
62 KonTponbnas padora Ne4 no teme
«BaxHelnme MeTaIbl ¥ MX COSIMHEHUS
BemecTsa 1 maTepuasisl B TOBCETHEBHOM bu6mmoreka [IOK
63
’KM3HU YET0BEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHNUE OKPYKAOUIEN bubnuorexa [JOK
Cpebl https://m.eds00.ru/00ae4270
65 Ponp Xx¥MKM B pelIEHNN YKOJIOTUYECKHUX bubnnorexa [JOK

npobiem

https://m.edso0.ru/00ae4270



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

PesepBHelil ypok. O60011eHue u bubnmoreka [JOK
66 . 1
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PesepBHrlil ypok. O600611eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O60011IeHIE 1 1 bubnunoreka [HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






