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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOoBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTenbpHON MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUs, MIPEACTABICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (perepaibHOM paboyeil mporpaMMbl BOCITUTAHUS
U C Y4YeTOM KOHIENIMU TMpernojaBaHus Y4yeOHOro rmnpeameTa «XUMHUsD» B
o0OpazoBareNbHBIX opranu3anusx Poccuiickoit @enepanun.

[IporpamMa mo XwmuuM 1aeT MPEACTABICHUE O IIENIAX, OOIIEeH cTpaTeruu
oOy4eHHsi, BOCHUTAaHUS U Pa3BUTUS OOYYAIOLIUMXCS CpeACTBaMU y4eOHOTO
npeamerTa, yCTaHaBJINBAET o0s3aTeNIbHOE peIMETHOE coJiep KaHue,
npeayCcMaTpUBAET paACIpPE/IENICHUEe €ro Mo KilaccaM M CTPYKTYpUPOBAaHHE MO
pazienaM M TEeMaM MpOrpaMMbl MO XUMHH, OMNpPEACIsSeT KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKU coJiepxKaHus, PEKOMEHTyeMYI0
MOCJIEIOBATEILHOCTh ~ MU3YUYEHHUS XUMHUU C  YUYCTOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTUKM Y4e€OHOro MpoIecca, BO3PACTHBIX
0COOEHHOCTEH OO0ydYarommMxcs, OMNpeaesieT BO3MOXHOCTA —TpeaMeTa IS
peanuzanuu TpeOOBaHUU K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl, a Takke TpeOOBaHUU K
pe3yJibTaTtam 00y4eHHs] XMMHUM Ha YPOBHE 1eJIel U3y4eHUsl MPEeIMETAa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIILHON JIESITEBHOCTH O0Y4Yarolerocss Mo OCBOCHUIO
y4eOHOTO CO/IepKaHUSI.

3HaHWE XUMHUHU CIYXKAT OCHOBOW uisi (OPMHUPOBAHHS MHUPOBO33PEHUS
00ydJaromerocs, ero MpeCTaBIeHUd O MaTepUATbHOM E€IMHCTBE MHUpPA, BAXKHYIO
posib UrparoT (HopMHUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOIIPEBPAIICHUSIX
HEPrurM M 00 SBOJIOLUMU BEUIECTB B MPUPOJE, O MyTSIX PEIICHUs TNI0O0ATbHBIX
mpo0eM YCTOMYMBOTO PAa3BHUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUYECKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peaJiM3allid  BO3MOXKHOCTEH IS  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIBTYPhl TUIHOCTH, ¢ 001el 1 (PyHKIIMOHATLHON TPAaMOTHOCTH;
BHOCUT BKJaJ B (OPMUPOBAHHE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH
o0yyJaroumxcsi, HaBBIKOB WX CaMOCTOSTEIIbHOM Yy4eOHOW  JIeSITeNIbHOCTH,
DKCIIEPUMEHTANILHBIX W HCCIIEIOBATEILCKUX YMEHHH, HEOOXOAUMBIX KaK B
MOBCEHEBHOM >KM3HU, TaK U B MPO(PECCHOHATILHON AESITEIBHOCTH; 3HAKOMHUT CO
cnenu@UKON HayYHOrO MBIIUICHHUS, 3aKJIa/IbIBAET OCHOBBI 1IEJIOCTHOTO B3IJIsIIa HA
€MHCTBO TPUPOABI M YEJIOBEKA, SBIAETCS OTBETCTBEHHBIM JSTalloM B
dbopmupoBaHUU €CTEeCTBEHHO--HAYYHOMU IPAMOTHOCTH 00yyarommxcs;



croco6cTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUAM, K MNPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B 3KOJIOIMYECKOE
00pa3oBaHUE 00YJAIOIITUXCS.

JlanHble HampaBlieHUS B OOYYEHHMM XUMHUHU OOECMEUMBAIOTCS CHEIU(PUKOIM
colepkaHus  y4eOHOro npeaMera, KOTOPbIM  SBJISETCS  MEAarornyecku
allaliTUPOBAHHBIM OTpakeHHEM 0a30BOI HAYKM XMMHHU Ha ONPEJICIICHHOM JTale ¢
pa3BUTHS.

Kypc xumumn Ha ypoBHE OCHOBHOI'O 0011ero o0pa3oBaHUsl OPUEHTHUPOBAH Ha
OCBOEHHE O00yYaroIMMHCS CHCTEMbI IEPBOHAYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYECKOM XHMMHUHM W HEKOTOPBIX OTHAEIbHBIX 3HAYMMBIX TMOHSATUH
OPraHUYECKON XUMHH.

CrtpykTypa coiepxaHusi IpOrpaMMBbl 10 XMMHHM CPOPMHUPOBaHA HAa OCHOBE
CHUCTEMHOTO Moaxonaa K e¢ u3zydyeHuto. ConepikaHue CKIIAJbIBACTCS U3 CHUCTEMBbI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BELIECTBE M CUCTEMBI MOHATHI O XUMHUECKOMH
peakuuu. OO0e 53TU CHUCTEMBl CTPYKTYpHO OPIraHM30BAaHbl MO MPUHLUIY
NIOCJIEI0BATEIBHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHS:

- ATOMHO--MOJICKYJISIPHOI'O YUCHHA KaK OCHOBBI BCETO €CTCCTBO3HAHMA

- [Tepuomuueckoro 3akoHa JI. 1. MenaeneeBa Kkak OCHOBHOTO 3aKOHA

- YUCHUA O CTPOCHHUU aTOMa U XUMHUUYECKOMN CBi3H,

- MPEACTABICHU 00 JIIEKTPOIUTHYECCKON IUCCOIMAIIMKM BEIIECTB B
pacTBOpax.

TeopeTnyeckre 3HAHUSI PACCMATPUBAIOTCS HA OCHOBE AMIIHPUYECKHU
MOJTYYE€HHBIX M OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATEIHHO OT OJJHOTO
YPOBHS K IPyTOMY, BBITIOJTHSSL (DYHKIIUHA OOBSICHEHUS M IIPOTHO3UPOBAHMS CBOMCTB,
CTPOCHUSI U BOBMOKHOCTEM MPAKTUUECKOTO MPUMEHEHUSI U MOTYUYCHHS N3y4aeMbIX
BCIILIECTB.

OcBoeHMEe mporpaMMbl IO XUMHH  CHOCOOCTBYeT  (hOpPMHUPOBAHUIO
MPECTaBICHUS O XUMHYECKON COCTABJISAIONICH HAyYHON KapTUHBI MUPa B JIOTHKE €¢
CHUCTEMHOU MPUPOJIbl, IEHHOCTHOTO OTHOIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUS B Hayke. M3ydeHHe XUMHM TPOUCXOJUT C TMPHUBICUCHHEM 3HAHUU W3
paHee M3y4YEHHBIX YUYEOHBIX TMpeaMeToB: «Oxpyxarouid Mupy», «buonorus. 5-7
KJaccel» 1 «PDus3muka. 7 Kiaccy.

[Ipy w3ydeHMM XUMUU TPOUCXOIUT (OPMHUPOBAHHUE 3HAHWK OCHOB
XUMHUYECKON HAyKH Kak 00JaCTH COBPEMEHHOT'O0 €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEeIIbBHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a/1aua



y4eOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHUN CUCTEMbI XMMHUYECKUX 3HAHUN —
BOKHEHIINX (aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKHX TTOJIOKEHHA, TIOCTYITHBIX
00001IeHNHT MUPOBO33PEHYECKOTO XapakTepa, S3blKa HAYKH, B TPUOOIICHHH K
HAYYHBIM METOJIaM TIO3HAHUS NPU W3yYEHUH BEIIECTB M XMMHUYECKUX PEAKIIHid, B
(GOopMHUpPOBAHHY ¥ PA3BUTHH TIO3HABATEIEHBIX YMEHHI U X TPUMEHEHHUH B Y4eOHO-
TIO3HABATEIIBbHOW M YU4eOHO-HUCCIIEIOBATENLCKON NIESTETBbHOCTH, OCBOCHUH MPABUI
0e301macHOr0 0OpaIeHHs C BEIIECTBAMHU B TIOBCETHEBHOM KH3HU.

[Tpu n3ydyeHnn XUMHUHM Ha ypPOBHE OCHOBHOTO OOIEro oOpa3oBaHUsl BaKHOE
3HAYEHHUE MPUOOPENN TaKHe IeJH, KaK:

- dbopMHUpOBaHNE WHTEUICKTYAJbHO Pa3BUTOW JUYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO PEIICHU,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBHUSIM KU3HU;

- HANpaBJIEHHOCTh OOy4YEHUsT Ha CHUCTEMAaTHYeCKOe MPHOOIICHHE
00y4JamwIuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW JEATENbHOCTH, HayYHBIM
METOJaM NO3HaHMs, (HOPMHUPYIOIIMM MOTHBALMI0 U Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

- oOecrnieueHue yCIIOBHIA, CHOCOOCTBYIOILIUX npUOOPETECHUIO
00yYaroIMMUCS OTIbITa Pa3HOOOPA3HOM IS TETbHOCTH, TO3HAHKS ¥ CAMOTIO3HAHHS,
KJIFOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTEHIIHIA), WMEIOIIUX YHUBEPCAIbHOE
3HAYCHUE JIJIS Pa3IMYHBIX BHIOB JIESATEILHOCTH;

- dbopmupoBanue o0mIe (YHKIIMOHATBFHOM W €CTeCTBEHHO-HAy4YHOU
TPAaMOTHOCTH, B TOM UYHCIE€ YMEHHA OOBSICHATh W OIICHWBATH SIBICHUS
OKPY>KaIOIIETO MHPA, UCIOJb3YS 3HAHMUS M OIBIT, MOJYyYEHHbIE NPHU H3yUYECHUU
XUMUH, MPUMEHSTh UX TPU PEIICHUH MTPOOJIEM B HOBCEAHEBHOM KU3HU U TPYIOBOU
NEATEIIbHOCTH,

- (¢opMupoBaHue y oOOydarOIUXCsl TyYMaHUCTHMUYECKHUX OTHOILIEHUH,
NOHMMAaHUSA LIEHHOCTH XUMHUYECKMX 3HAHMWA [UIs1 BBIPAOOTKH SKOJIOTHUECKU
1eIeco00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPAHEHUS CBOETO 3I0POBBS U OKPYKAIOWIEH IPUPOIHOMN CPENBL;

- pa3BUTHE MOTHBAILMU K OOYYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMUTAHUIO HA OCHOBE YCBOGHHUS OOIICYETIOBEUECKUX IICHHOCTEM,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY NpO(dUIIs U HANpPaBICHHOCTH AAJIbHEUILETrO
00yueHus.

O0111ee 9rciio 4acoB, OTBEACHHBIX JIJISI U3yUYCHUS XMMHUHM Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBanus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJAEPKXAHUE OBYUYEHUA

8 KUIIACC IlepBoHaya/ibHble XMMUYECKHE IOHATHUS

[Ipenmer xumuun. Ponp XMMuUK B KW3HUA YE€IOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemectBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTOJax MO3HAHUSA B XUMHUHU. UHCTBIE BEIIECTBA MU CMECH.
CrniocoObl pa3zeseHust cMeceil.

ATOMBI ¥ MOJEKYJbl. XUMHUUYECKUE »BJeMeHThl. CHUMBOJBI XUMHYECKUX
aeMeHTOB. [IpocThie U COXKHBIE BelecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudaeckas Gopmysia. BaneHTHOCTh aTOMOB XUMUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCUTENBHAsE aToMHasi Macca. OTHOCUTENbHAsS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COSIUHEHUH.

KommmuecTBo BemectBa. Monbs. MossipHas macca. B3auMocBs3p KOIMYECTBA,
MacCchl M 4YHCJa CTPYKTYPHBIX €IWHHUIl BellecTtBa. Pacuetel mo ¢dopmyiam
XUMHYECKUX COCTMHEHUMN.

Ou3nuecKue U XUMUYECKHUE SIBICHUSI. XUMUYECKasl PEaKiusi U €¢ MPU3HaKU.
3aKOH COXpaHEHUs MaccChl BEIIECTB. XUMHYecKkue ypaBHeHUs. Kiaccudukarus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KCHUSI, 3aMEIICHUS, 0OMeHa).

Xumuueckuii  IKCnepumenm: 3HAKOMCTBO C XUMHYECKOM TOCYIOH,
npaBwiaMu paboOThl B Ja0OpaTopud M NpUEMaMy OOpalleHHUs ¢ J1aOOpaTOPHBIM
o0Opy/nOBaHUEM, U3y4YEHHE U ONucaHue (U3NYECKHUX CBOMCTB 00pa3LoB
HEOPraHWYECKUX BEIIECTB, HaOMIoAeHNEe (u3nuecKux (IJIaBJICHUE BOCKA, TasHUE
JbJa, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE U KOHICHCALMS BOJIbl) 1 XUMHYECKHUX
(ropeHue cBeuyHW, NMPOKAJTMBAHUE METHOW MPOBOJIOKH, B3aMMOJCICTBHE Mena C
KHCJIOTOW) SIBJICHU, HAOJIFOIEHUE U ONMCAHUE TPU3HAKOB IPOTEKAHMS XUMUYECKUX
peakiui (pasyioKeHue caxapa, B3aUMOJICUCTBUE CEPHOW KHUCJIOTHI C XJIOPHUIOM
Oapusi, paznoxenue rugpokcuga meau (II) mpm HarpeBaHuu, B3auMMOJCHCTBHUE
xenesza ¢ pactBopoM cosn menu (II), nuzydenue crnoco0GoB pasmeneHus cMeceil: ¢
MOMOIIbIO MarHUTAa, GUIBTPOBAHKE, BBIMTAPUBAHUE, JUCTUILISINS, XpoMaTorpadus,
NPOBEJICHNE OYHCTKH TMOBAPEHHOW COJIM, HAOMIOJCHUE M OMUCAHHE Pe3yIbTaTOB
IIPOBEJICHMS OIIbITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHUE
MoJieIel MOJIEKYJ (IIapOCTEPHKHEBBIX ).

BakHelue npeacTaBUTe M HEOPraHUYECKHX BELECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopong — 3eMeHT U MmpocToe
BelecTBo. HaxokneHuwe Kuciopoja B Mpupojie, (PU3NUECKHE U XUMHYECKUE



cBorictBa (peakmuu ropenus). Oxcumel. [lpumenenue xkuciopoma. CrocoObl
MOJIyYeHHUs] KHUCIIOpoJa B Ja0OpaToOpud M MPOMBIILIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIs KUCI0poaa.

TennoBoit 3hPexT XUMUYECKOM peakiuu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKkUuH. TOIUIMBO: Yroiab W METAaH. 3arps3HEHHUE
BO3/lyXa, YCWJIEHHE MAPHUKOBOTO 3(pekTa, pazpyiieHrue 030HOBOTO CIOs.

Bonopon — anemenT u npocroe BemecTBo. Haxoxaenue Bogopoaa B mpupoue,
duznyecKue 1 XuMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI ToyueHus. Kucnotel
Y COJIH.

MoutsipHbIit 00BEM Ta30B. PacyeThl 0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CBOWCTBA BOIbl. Boga kak pactBopurens. PacTBOpslL
HacellieHHbIE W HEHACBINIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEMIECTB B BOJIE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOJbI. OCHOBaHUSI.
Ponp pactBOpOB B npHpoAe M B KU3HU 4YeaoBeKa. KpyroBopoT BOABI B IIPUPOJIE.
3arpsi3HeHHe NpUPOIHbIX BOJ. OXpaHa M OYHCTKA NPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHui. Oxcuabl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyromue (OCHOBHBIE, KHUCJIOTHBIE, aMmdoTepHbie) U
HeconeoOpazyromue. Homenkmatypa oxcuaoB. Dusznyeckue M XUMHUYECKHE
cBOMCTBa OKCHJIOB. [TomydyeHne okcuIoB.

OcnoBanusa. Knaccudukamnuss OCHOBaHMN: INEJIOYM W HEPACTBOPUMBIC
ocHoBanus. Homenknarypa ocHoBaHui. dusznueckme M XHMHYECKHE CBOMCTBA
ocHOBaHuU. [lonydyeHne oCHOBaHUN.

Kucnotel. Knaccudukanusa kucinor. Homenknatypa kucior. dusnveckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Pan aktuBHoctn MetauioB H. H. bekerosa.
[Tomy4denue KUCIIOT.

Conu. Homenknatypa coneil. ®u3nueckue 1 XMMUYECKUE CBOMCTBA COJICH.
[lonydenue cosen.
['eHeTnueckas CBSI3b MEXKY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumeHm:  KaueCTBEHHOE OIPEICICHUE COACPKAHUS
KHCJIOPO/Ia B BO3/1yXe, MOJyYeHHEe, COOMpaHue, pacliO3HaBaHUE U U3YYCHUE CBOWCTB
KHCJIOpOJia, HAOJIOJCHUE B3aWMOJCUCTBHS BEIIECTB C KHCIOPOJOM W YCIIOBHUS
BO3HUKHOBEHUS W IMPEKpaIleHus ropeHus (moxapa), o3HaKOMIJICHHE ¢ oOpasnamMu
OKCHJIOB W OIKMCAHWE WX CBOWCTB, IMOJIyue€HHE, COOMpaHHe, pPACO3HABaHUEC W
U3ydeHNe CBOMCTB BOJOpojNa (TOpEHHUE), B3aHMMOJCHCTBHE BOJOPOJA C OKCHIOM
meau (I1) (BO3MOXHO MCTIONIB30BaHUE BUICOMATEPHUATIOB), HAOMIOICHHE 00Pa3IloB
BEIIIECTB KOJIMYECTBOM | MOJIb, UCCIICIOBAaHIE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB
C pa3IMyYHOW PACTBOPUMOCTBHIO, MPHUTOTOBJICHUE PACTBOPOB C OIMPEACICHHON



MacCOBOM J0Jieil PaCTBOPECHHOTO BELIECTBA, B3aUMOJEHUCTBUE BOJIBI C METalaMu
(HaTpueM ¥ KaubliieM) (BO3MOXHO  HCHOJIb30BaHUE  BHJIEOMATEPHAIIOB),
uccieoBaHne 0o0pa3lloB HEOPTaHMYECKHX BEIIECTB Pa3jIMYHbIX  KJIACCOB,
HaOJI0/IeHUEe U3MEHEHHUSI OKPACKH WHIUKATOPOB B PACTBOpaX KUCIOT U IIEJIOUEH,
n3yudeHue B3auMoiericTBus okcuaa meau (II) ¢ pactBopom cepHOM KUCIOThI, KUCIOT
C METaJVIaMH, PEaKIUil HEUTpalln3alny, MOJyYEHUE HEPACTBOPUMBIX OCHOBAHUMU,
BBITCCHEHHME OJHOTO MeTajula JpYrMM W3  pacTBOpa COJIM, PELICHUE
DKCHEPUMEHTAIBHBIX 3a/1a4d NO TeMe «Baxuenmme Kiaacchl HEOPraHMYECKHUX
COEIUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuogmuyeckasi cucreMa XUMHYECKHUX
aiemMenToB JI. U. MenpgeseeBa. CtpoeHne aToMoB. XMMHYECKas CBS3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKH KIACCH(PUKAIMKH XUMHUYECKUX dieMeHToB. [loHsTHE O
rpynmnax CXOAHBIX 3JEMEHTOB (ILEJTOYHBbIE U IIECTOYHO3EMENbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3yoT aMm(pOTEPHbIE OKCUJIbI
Y TUAPOKCHUJIBI.

[Tepnonnueckunt 3akoH. [lepuonnueckas cucteMa XMMUYECKUX JIEMEHTOB /.
N. Menneneera. Kopotkonepuoanas u jyimHHonepuoiHas hopmsl [lepuonnyueckoi
cuctembl xumuueckux sneMeHToB [[. M. MenneneeBa. Ileproabl W Tpymiibl.
PU3NYECKUNA CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOJIA U IPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX siaep. M3oTonsl. DnekTponbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YEK aTOMOB MepBbIX 20 XMMHYECKUX  BJIEMEHTOB
[Tepuomnueckon cucremol [[. M. MenpgeneeBa. XapakTepuCTUKA XHUMHUYECKOTO
AJIEMEHTA IO ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHHUs paguyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNnaM U MepruoiaM.

3nauenue [lepuoguueckoro 3akoHa u [lepuoanueckoi CHCTEMbI XUMHYECKHUX
AJIEMEHTOB 11 pa3BUTUs Hayku U npaktuku. J[. M. MengeneeB — ydCHBIA H
IpaKIaHUH.

Xumuueckass cBsa3b. KoBaneHTHas (moisipHass MW HENOJSpHas) CBS3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBA3b.

CreneHb OKHUCJICHHUA. OXuCIINTENIHFHO--BOCCTAHOBUTEILHBIC peaKuuu.
Hpoueccm OKHCJICHHS M BOCCTaHOBJICHUS. OKMCIIMTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm: U3ydeHHE OOpa3LOB BELIECTB METALUIOB U
HEMETAJUIOB, B3aMMOJECHCTBUE THAPOKCHAA LMHKA C pPAacTBOPaMHM KHUCJIOT U
LIEJI0YEH, IPOBEIECHHUE OMNBITOB, WIIIOCTPUPYIOIINX IPUMEPHI OKHCIHUTEIBHO-
BOCCTAaHOBUTENBHBIX peakluil (TOpeHue, peakliuu pas3ioKeHNs, COETUHEHUS).



Mescnpeomemmnbnie ceasu

Peanuzanuss MexXnpeaMETHBIX CBA3€H IMPU H3YUYEHUM XUMHUU B 8§ Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUH, TaK U MOHSATUMN, SBISIONIMXCS CUCTEMHBIMU JIJISi OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO1ue ecTeCTBEHHO--HAay4HbIE MOHATUS: HAyYHbIM (akT, TUIIOTE3a, TEOPHs,
3aKOH, AaHaJlW3, CHHTE3, KilaccupuKaluusa, TMEePUOAUYHOCTb, HaONIOICHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHHE.

®dusznka: MmaTepus, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIbI,
palvoOaKTUBHOCTb, MOJIEKYJa, SJCKTPUUYECKUN 3apsiji, BELIECTBO, TEJIO, OOBEM,
arperaTHOe€ COCTOSIHME BEIIECTBA, Ta3, (PU3MUECKUE BEIMYUHBI, E€IMHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3B€3/bl, COoHIE.

buonorus: ¢orocuntes, qpixanue, 6mocdepa.

I'eorpadusi: atmocdepa, rugpochepa, MUHEpabl, TOPHBIE IOPObL, TOJIE3HbIE
VICKOIIa€MBbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BemecTBO 1 XUMHYECKAS peaKIus

[lepnonnueckuit 3akoH. [leproanueckas cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CrpoeHue aTroMOB. 3aKOHOMEPHOCTH B WM3MEHEHHMH CBOWCTB
XUMHUYECKUX JIEMEHTOB IEPBBIX TPEX NIEPUOI0OB, KaJKs, KAIbIUA U UX COCAUHEHUN
B COOTBETCTBUM C IIOJIOKEHHEM JJIeMEHTOB B llepromnueckon cucreme u
CTPOEHUEM HX aTOMOB.

Crpoenue BemiecTBa: BUABI XUMUYECKOM CBA3U. THIIBI KPUCTAIMYECKUX
PEUICTOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THUIA KPUCTAIMYECKON PELICTKH U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIAaTypa HEOPraHMYECKUX BEIIECTB. XHUMUYECKHUE
CBOMCTBAa BEUIECTB, OTHOCSIUMXCA K pa3IMYHBIM KJIAacCaM HEOPraHWYECKUX
COEIMHEHMI, TEHETUYECKasl CBSI3b HEOPraHUYECKHUX BEILECTB.

Knaccudukanus XuMU4ecKUX peaklui Mo pa3inyHbIM IIPU3HAKaM (110 YUCITY
U COCTaBy Yy4YaCTBYIOIIMX B pEAKLMU BELIECTB, IO TEIJIOBOMY 3(PQeKTy, I0
U3MEHEHHUIO CTETEeHEW OKHUCIICHUS XUMUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYACTHIO KaTajlu3aTropa). JK30- U S3HAOTEPMUYECKHE PEAKIIMH, TEPMOXUMHUUYECKUE
YpaBHEHHUS.

[TonsiTue o ckopocTn xumuueckod peakiuu. [lonstne 00 0OpaTUMBIX H
HEOOPAaTUMBIX XMMHYECKUX peakiusix. [IoHsTHe 0 TOMOTEHHBIX M T€TePOTreHHBIX
peakumsx. [lonsatue o katanmse. [IoHaTHE 0 XMMHYECKOM paBHOBecHH. DaKTOPBHI,
BIMSIOIIAE HA CKOPOCTh XMMHYECKOW PpEaKIUU U IOJIOKEHUE XHMHYECKOTO
PaBHOBECHS.



OKHCIUTETLHO-BOCCTAHOBUTEIBHBIC  PEaKIMH,  JJIGKTPOHHBIM  OanaHc
OKHCITUTEIILHO-BOCCTAHOBUTEIBHOW ~ PEaKIIHH. CocraBjieHUEe  ypaBHCHUM
OKHCITUTEIIbHO--BOCCTAHOBUTEIILHBIX ~ PEAKIUHA C  HUCIOJB30BAHUEM  METO/A
AJIEKTPOHHOTO Oaanca.

Teopus 37EKTPONUTHYECKOW TUCCOUMALNN. DIIEKTPOIUTHI U HEAIEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3m AuUCCOLMAINM BELIECTB C Pa3jIWYHBIMU BHUIAMU
XuMHu4eckol cBsi3u. CteneHp Auccounanuu. CUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuun moHHOTO OOMEHA. Y CIIOBHSI MMPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA,
NOJIHBIE M COKpAILICHHBIE HWOHHBIE YypaBHEHHs peakuuid. CBOKCTBa KHUCIOT,
OCHOBaHMI U COJIeil B CBETE MPEICTABICHUN 00 AIEKTPOIUTUUECKON TUCCOIUALINU.
KauecTBennsle peakuuy Ha HOHBL. [IoHATHE O TMAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm: O3HAKOMIIEHUE C MOJEISIMA KPUCTAUIMYECKHUX
PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAJIIOB M HEMEeTasIoB (rpadura u anmasa),
CIIOKHBIX BEIIECTB (XJIOpUJA HATpUsA), HUCCIECJOBAaHME 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON peakuuu OT BO3AECHCTBUS pa3iMuYHBIX (PAKTOPOB, MCCIIEIOBAHUE
AIIEKTPOIPOBOITHOCTH PACTBOPOB BELIECTB, IMpPOIECCAa TUCCOLMALMU KHUCIOT,
1ieJI04eil U cojiel (BO3MOXHO MCIOJB30BAHUE BUIEO MaTEpUasOB), MPOBEACHUE
OMBITOB, WIIOCTPUPYIOIIUX IPU3HAKU MPOTEKAHUS peakUuii MOHHOro oOMeHa
(oOpa3oBaHue ocajaka, BbIIEIEHHE ra3a, oOpa3oBaHME BOJbl), OIBITOB,
WUIIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakiu pas3IoKEHUs, COCAUHEHMS), pacllO3HABaHUE HEOPTraHUYECKUX
BEUIECTB C IIOMOIIBbIO KAayeCTBEHHBIX pEaKUMid Ha HOHBL, pEIICHUE
HKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtanibl 4 MX cOeIMHEHUSA

OOmast xapaktepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeNeHU okuciaeHus. CTpoeHue U (pU3MUecKre CBOWCTBA MPOCTBIX
BELIECTB — raJloreHoB. XMMHUYECKHE CBOMCTBA HA PUMEpPE XJIopa (B3aUMOIEHCTBIE
C MeTajulaMH, HEeMeTajlaMH, Iuesodamu). Xiopoogopoa. ConsiHas KUCIOTa,
XAMHUYECKHME CBOMCTBA, IIOJIydeHHE, NpuMeHeHue. JlelicTBue Xxyopa H
XJIOPOBOJIOPO/ia HA OPTaHU3M YesloBeKa. BaxkHelme XI0puabl U UX HaX0XK/IEHUE B
IpUpoOJIE.

OO6mast xapaktepucTuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHciaeHus. CTpoeHue U (PU3MUECKHe CBOICTBa
IPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJIIOTPOIIHbIE MOAU(UKALIMM KUCIOPOIa
U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOIOPOA, CTpPOCHHE, (PU3NUYECKUE U
XUMUYECKHE CBOKCTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnast kMCII0Ta, PU3NYECKUE U XMMUUECKHE CBOMCTBA (00IIME KaK MPEACTaBUTES



KJlacca KUCIOT W crnernupuyeckne). XUMUYECKUE PEaKIH, JIeKAITUEe B OCHOBE
IMPOMBIIIUIEHHOTO Croco0a MOJMydYeHUs] CepHOM KHUCIOThl. [IpumeHeHue cepHoit
kucioThl. CoOJIM CEepHOM KHCIOTHI, KauyeCTBEHHAs peaklus Ha CyJb(aT-HOH.
Haxoxnenue ceppl U €€ COCAMHEHUI B MIpUpoJe. XUMHUYECKOE 3arpsi3HEHUE
OKpY>Kalolllel cpellbl COCAMHEHUSIMU Cepbl (KUCIOTHBIC JIOXKAU, 3arpsi3HEHUE
BO3/IyXa U BOJJOCMOB), CIOCOOBI €ro MpeI0TBPAILICHHUS.

OOmast xapakTepucThka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTENEHH OKHUCIEHHs. A30T, paclpoCTpaHEeHHE B MPHUPOJE,
¢u3nueckue u XuMuUeckue cBoiictea. KpyroBopor azora B npupone. AMMHAK, €ro
dusznyecKkrue U XUMUYECKHE CBOMCTBA, MOMy4YeHne u npuMenenue. Conu aMMOHUS,
uX pU3NYECKue U XMMHYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCIIOTa, ¢ IMoJlyuyeHue, (PU3NUYEeCKue U XUMHUYECKUE
cBoiicTBa (0OmIMe Kak MpPEACTaBUTENS Kilacca KHUCIOT M  CHEelu(HUEcKue).
Hcnonb30BaHnEe HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPATIbHBIX Y I00pEHU.
XHMHYECKOE 3arps3HEHNE OKPYIKAIOIIEH Cpe/lbl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOX/W, 3arpsi3HEHHE BO3JyXa, IMOYBBI U BOoAoeMOB). Dochop, amioTponHbIe
Moaudukamuu docdopa, puznueckue u xumuueckue corctsa. Oxcun gocdopa
(V) u dochopnas kuciora, Gpuznyeckne W XUMHYECCKHUE CBOWMCTBA, IMOTy4YCHUE.
HcnonszoBanue ¢pocdaroB B KaueCTBE MUHEPAIbHBIX yA00pEHUH.

O6mas xapaktepuctuka 3jeMeHTOB [VA-rpymnmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHBIE CTEMIEHN OKUCIICHHUSI. Y TIIEPO/I, ATUIOTPOITHBIC MO (DHUKAITIH,
pacnpocTpaHeHue B NMpupojie, (U3NYeCKue U XUMMUYECKHUE CBOMCTBA. AJICOpOIIHS.
KpyroBopor yrinepona B mnpupoge. Oxcuubl yriaepoja, uX (¢GU3HUYECKHE U
XUMUYECKHE CBOMCTBA, ICUCTBUE HA YKUBBIC OPTaHU3MBI, ITOTyYEHUE U IPUMEHEHHE.
DKOJIOTHUECKHE TMPOOJeMbl, CBs3aHHBIE C okcumom yriepoma (IV), rumoresa
rJ100aJIbHOTO MOTEIJICHUST KIIMMaTa, MapHUKOBBINA 3¢ eKT. YrolibHast KUCIOTa U €€
coyid, UX (U3NYECKHME W XHWMHUYECKHE CBOWCTBA, MOJYyYEHHE M MPUMEHEHUE.
KadectBennas peakius Ha kapOoHaAT-MOHBI. Vcnonb3oBanue kapOOHATOB B OBITY,
MEUITUHE, TIPOMBIIIIEHHOCTH B CEJIbCKOM XO03SHCTBE.

[TepBoHavasibHBIE MOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COECIMHEHUSIX
yraepoaa (MeTaH, 3TaH, dTHJIEH, alleTUJICH, 3TaHOJI, TIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie WCTOYHUKH YTJIEBOAOPOAOB (Yroyib, MPUPOIHBIN Ta3, HEDTH),
MPOAYKThI UX TepepaboTku (OEH3WH), MX POJb B OBITY W MPOMBIIIJIEHHOCTH.
[ToHsiTue 0 OMONOTMYECKN BaXKHBIX BEIIECTBAX: KUPAX, O€IKaxX, YriaeBoJAaX — U UX
polii B KU3HM 4YelIOBeKa. MarepuaibHOE€ €IUHCTBO OPTaHWYECKUX U
HEOPTaHUYECKUX COCTUHEHUMN.



Kpemuuii, ero ¢usnyeckue U XUMHYECKHE CBONCTBA, IMOJIy4YEHUE W
npuMmeHenne. CoenHeHus: KpeMHHUs B pupoe. OO1ue npeacraBieHus o0 OKcHie
kpemuus (IV) u xpemHueBoit kuciore. CHIMKaThl, UX UCIOJIb30BaHUE B OBITY, B
IIPOMBIIUICHHOCTH. BaKHEWIINE CTPOUTEIBHBIE MAaTEpHUAIbl: KEPAMHKA, CTEKJIO,
IIEMEHT, OeToH, xeme300eToH. [IpobGmembr 0e30MacHOTO  MCTHOJIB30BAHUS
CTPOUTEIILHBIX MAaTEPHAJIOB B [IOBCETHEBHOU KU3HH.

Xumuueckuii Ikcnepumenm: v3ydeHre o0pas3lioB HEOPTaHUYECKUX BEIIECTB,
CBOWCTB COJISTHOM KUCJIOTBI, IPOBEICHUE KAYECTBEHHBIX PEAKIUN HA XJIOPUA-UOHBI
U HaOJIOJIEHUE MPU3HAKOB MX MPOTEKAHMSI, OMbBITHI, OTpaXKarolue (pU3ndecKue u
XUMHUYECKHME CBOMCTBA rajJiOr€HOB M MX COEAMHEHHUI (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), O3HAKOMJICHHE C OOpasmamMu XJIOpHIOB (TaJOTCHHUIOB),
03HAaKOMJIEHHE C 00pa3llaMu Cephl U €€ COSUHEHUSIMU (BO3MOKHO MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOJEHHUE Tpoliecca OOyIJIMBaHUs caxapa MoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHCIIOTBI, M3YYCHHUE XUMHUUYECKHX CBOMCTB
pa30aBIEeHHON CEpHOM KHCIOTHI, NPOBEICHUE KAYeCTBCHHOW pEakIuh Ha
cyibpaTHOH U HaOJIOJEHUWE TMpU3HAKa e¢ IMPOTEKaHUs, O3HAKOMJICHHE C
dbu3nYecKUMU CBOMCTBaMHM a3zora, (ochopa M HUX COEAUHEHHM (BO3MOXKHO
UCIIONIb30BaHUE  BHUACOMATEpUaAIOB), oOOpa3maMu a30THBIX U (HOCPOPHBIX
ya00peHuit, noiyueHue, cCoOnpanue, pacrio3HaBaHUe U U3y4E€HHE CBOMCTB aMMHUaKa,
IIPOBE/ICHNE KAaUeCTBEHHBIX PEaKIMil Ha MOH aMMOHHMS U (pochaT-uoH U U3yueHue
NPU3HAKOB HX IPOTEKAaHMs, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHOW a30THOMU
KHCJIOTBI C MEJbI0 (BO3MOKHO HCIIOJb30BAaHUE BUIECOMATEPHUATIOB), W3YUYEHUE
MoOJIeJIel KpUCTaNIMYECKUX PEIICTOK anmasa, rpagura, Qyiepena, 03HaKOMIICHNE
C TPOLIECCOM aJCOpPOIMU PACTBOPCHHBIX BEIIECTB AKTUBHUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHUBOrasa, MoJiydeHue, cCoOOMpaHue, paclio3HaBaHUE U W3Yy4YeHUE
CBOICTB YTJIEKHCIIOTO Ta3a, MPOBEIECHNE KAYeCTBEHHBIX PEaKIMil Ha KapOoHAT U
CUJIMKAT-MOHbl W HW3YYEHUE NPU3HAKOB HMX IMPOTEKAaHUS, O3HAKOMIIEHUE C
MPOAYKIMEN CUITMKATHON MPOMBILIIJIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4
1o TeMe «BaxkHenme HeMeTaTbl U UX COCTUHEHUS».

MeTtasibl M X COCAUHEHUS

OO6m1as xapakKTepUCTHUKAa XUMUUECKHUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHHUHU
uX TonoxkeHus B llepuoamueckor cucreme XuMuyeckux osiemeHtoB [l .
MenpneneeBa u ctpoeHus aroMoB. CTpoeHue MeTaiioB. MeTtamnueckas CBS3b U
METaJUIMYecKas  KpUCTAJUIMYECKash  PEmICTKA.  DJIEKTPOXUMHUYECKUH  psf
HaIpsDKeHUN MeTaioB. OU3NYECKUe U XMMUYECKHue CBOMCTBAa MeTaiuioB. OOmue
CIIOCOOBI TMOJy4YeHUs MeTaIoB. [loHATHE O KOppO3UM METANIOB, OCHOBHBIC



CIIOCOOBI 3aMUTHI X OT Koppo3uu. CiuiaBsl (CTallb, YyTyH, JIOPATIOMAHAN, OpPOH3a)
U UX PUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounbie MeTamibl: nojioxkeHue B Ilepronnueckoil cucTeMe XUMHUYECKUX
anemeHToB JI. 1. MenneneeBa, CTpoeHME MX aTOMOB, HAXOXICHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOWMCTBa (Ha mpumepe HaTpus U Kanus). OKCUIBI U
TUAPOKCUIBI HATPUS U Kanud. [[puMeHeHne nen0YHbIX METAJIJIOB U KX COEIMHEHU.

I[lenoyno3emenbHblE METAIbl MarHui MW KalbLMH: IIOJIOKEHHE B
[Ieproanueckoi cucreMe XxumMu4yeckux 3yemeHToB /. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJ€HUE B npupojae. PU3nyecknue 1 XMMUYECKHUE CBOWCTBA MarHusl 1
KaJibIusl. BaxkHeiine coeuHeHus Kanblus (OKCUI, TUAPOKCHU, coiun). ZKECTKOCTh
BOJIBI M CIIOCOOBI €¢ yCTpaHEeHHUS.

AJIFOMUHHI: TTO10)KEeHHE B [lepuonnueckoil cucteMe XuMUYECKUX JIEMEHTOB
J. . MenneneeBa, crpoeHne aroma, HaxoXzacHue B npupoae. dusznueckue u
XUMUYECKHAE CBOMCTBA amfOMHUHUS. AMDOTEpHBIC CBOWCTBA OKCHIA U THAPOKCH]IA
ATFOMHUHUSL.

Keneso: nonoxenue B [lepuoanyueckoil cuCTEME XMMUYECKUX AJIEMEHTOB /.
N. Menneneesa, CTpoeHME aToMa, HaxoxiaeHue B npupoxae. Dusnueckue u
XUMHUYECKUEe CBOMCTBA xkene3a. Okeunbl, THApoKcuabl U conu xenesa (1) u xxenesa
(II), wux cocraB, CBOWCTBA W TOJy4YeHUE. Xumuueckuil IKCHEPUMEHM:
03HaKOMJIEHHE C 00pa3laMy METaNIOB U CIUIABOB, UX (PU3MUYECKUMHU CBOMCTBaMH,
U3YUYCHHE PE3yJbTAaTOB KOPPO3UM METALIOB (BO3MOXHO HCIIOJb30BaHUE
BUJIEOMATEPHUAIIOB), OCOOEHHOCTEN B3aMMOACHCTBUSL OKCHIA KajbIMs U HATPHS C
BOZOM (BO3MOKHO HCIOJIb30BaHUE BHUIEOMATEPUATIOB), UCCIEAOBAHUE CBOMICTB
KECTKOM BOJIbI, IPOIIECCa TOPEHUS Kejle3a B KUCIOPO/1e (BO3MOKHO UCTIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEAaKIUi Ha HOHBIL:
MarHusi, KajibIlus, aqroMHHUsS, ImHKa, >kene3a (II) um kemeza (III), memu (II),
HaOJIOZICHUE M OINKMCAHKWE MPOIECCOB OKpallMBaHUs IJIAMEHW HWOHAMHU HaTpHS,
KU M KaJdblusl (BO3MOXHO HMCIOJIb30BAHUE BUIEOMATEpPUATIOB), UCCIEAOBAHUE
aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHHS M THIPOKCHIA ITUHKA, PEIICHHUE
AKCHEPUMEHTAJIbHBIX 3a]1a4 10 TeMe «BakHeNIe MeTauibl U UX COEAUHEHUSD.

XHMUA ¥ OKpY:KaoUias cpeaa

BemectBa u Marepuanbl B IOBCEIHEBHOW JKM3HM 4eloOBeKa. be3oracHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMUUYECKHX peakiuii B ObITy. [lepBas momomip mpu
XUMHUYECKUX 0KOTaxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYKawollew cpennl (mpenenbHas JOIyCcTUMast
KOHLeHTpauus BewecTs, aaiee — [IJ[K). Poap XMMuM B pelieHnn 3KOJI0THYECKUX
pooJieM.



Xumuueckuii IKCnepumenm:
M3yu4eHHE 00pa3loB MaTEPUAIOB (CTEKJIIO, CTUIABbI METAJUIOB, MOJMMEPHbIE

MaTepualbl).

Mesicnpeomemmuuwle ceazu

Peanu3amusi MEXIpenMETHBIX CBS3€M NpH W3YYCHHH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIONb30BaHHE KaK OOIIMX eCTECTBEHHO-HAYUYHBIX
MOHSATUH, TaK W TOHSATUMN, SBISIONINXCS CHCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAYUYHbIC TMOHITHS: HAyYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KIacCH(UKAIUS, TEPUOIUIHOCTh, HAOII0ICHHE,
OKCIEPUMEHT, MOJAEIUPOBAHUE, HU3MEPEHHE, MOJENb, SBICHUE, MNapPHUKOBBIN
2 (deKT, TEXHOIOT S, MAaTEPHAITHI.

dusuka: MmaTepus, aToM, dJEKTPOH, POTOH, HEUTPOH, HOH, HYKJIH/I, U30TOIIBI,
pPasloOaKTUBHOCT, MOJIEKYyJIa, AIIEKTPUUECKUI 3apsiz, IPOBOTHUKH,
MOJIYITPOBOJHUKH,  JUAJIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, T'a3, pacTBOP, PAaCTBOPUMOCTD, KpHUCTAIITUIECKAs
pemIeTKa, CIuIaBbl, (PU3NYECKUE BEITUYHHBI, CIUHUIIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3B€3/1b1, COHIIE.

buonorust: ¢gorocuHTe3, npIXxaHWe, Ouocdepa, 3KocMcTEMa, MHUHEPAIbHBIC
yI0OpeHUs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TIOPOJIBI, TIOJIC3HBIS
HCKOTIaeMbIe, TOIUTMBO, BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3VYJBbBTATBI OCBOEHUSA MNPOI'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHMSI IPOrpaMMbl OCHOBHOIO OOIIETO
o0Opa3oBaHMsl JOCTUralOTCS B XOJl€¢ OOy4YeHUS XUMUU B E€IUHCTBE y4eOHOU U
BOCIIUTATENbHOU JEATENBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUMCKUMU
COLIMOKYJIBTYPHBIMU M JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMM, HPHUHITHIMU B
oOliecTBe MpaBUJIaMU M HOPMaMu IOBEACHMS M CIOCOOCTBYIOT IpoLieccam
CaMOIIO3HAHMUS, CAMOPA3BUTHUS U COLIMATIM3ALMH 00yUYaIOLIUXCS.

JIndHOCTHBIE  PE3yJAbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYarOIIMUXCS
PYKOBOJCTBOBATbCSI CUCTEMOW MO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTalUil U
paciIMpeHe OnbITa ACSITEIbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) narpHoTHYeCKOro BOCIHMTAHHUA: LIEHHOCTHOIO  OTHOLIEHUA K
OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY HAacCJIEAUIO,
NMOHUMAaHUsl 3HAYEHUS XUMUYECKOM HAyKH B >KM3HH COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOUM MH(OpMaLMEl O MepeaOBbIX JOCTHKEHHUIX U
OTKPBITUSX MUPOBOM M OTEYECTBEHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUSX 00 yCTpoWCTBE MHMpa W OOIIeCTBa; 2) rpPaKIAHCKOr0 BOCIUTAHUS:
IIPEACTABIICHHS O COLMATIbHBIX HOPMAX U MPAaBUJIaX MEKINYHOCTHBIX OTHOLIEHUH B
KOJUIEKTUBE, KOMMYHHUKATHMBHOW KOMIETEHTHOCTH B OOILECTBEHHO IOJIE3HOMH,
y4eOHO-MCCIEeI0BATENbCKOM, TBOPYECKONM M JAPYrMX BUJAX AESTEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOW JESTENIbHOCTU MpPU BBIMOJHEHUU
y4eOHBIX, MO3HABATEIbHBIX 3a]a4, BBIMOJHECHHUH XWMHUYECKHX SKCIIEPUMEHTOB,
CO31aHUU Y4EOHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOTIOHUMAaHHIO U B3aUMOTIOMOIIIN
B Mpolecce 3ToN yuyeOHOU 1eaTebHOCTH, TOTOBHOCTH OIIEHUBATH CBOC MOBEJICHUE
U MOCTYIKU CBOMX TOBAapUUIEH C MO3WIMH HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS IMOCJIEACTBUI MOCTYIKOB; 3) HEHHOCTH HAYYHOI'0 MO3HAHMS:
MHPOBO33DEHYECKUE MPEACTABICHUS O BEIIECTBE M XUMHUYECKOW pEaKLuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKHM M COCTAaBIISIOLINE
OCHOBY JUIsl TIOHMMAaHMsI CYUTHOCTH HAay4YHOW KapTUHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTUA NPUPOJIbI, B3aUMOCBS3AX YEJIOBEKa C
MPUPOJHOM CPEAOM, O POJM XHMHUU B I[IO3HAHUM OTUX 3aKOHOMEPHOCTEW;
MIO3HABATEIbHBIE MOTUBBI, HAITPABJICHHBIC HA MTOJYyYE€HHE HOBBIX 3HAHUH 110 XUMUH,
HEoOXoauMble s OOBACHEHHS HAOJIIOJAaeMbIX IMPOILIECCOB U  SIBJICHUH,
MO3HABATENIbHON, MHPOPMAIMOHHON W YWUTATENbCKOW KYJIbTYpbhl, B TOM YHCIIE
HABBIKOB CaMOCTOATEIbHOW paboThl € Y4YeOHBIMH TEKCTaMH, CIPaBOYHON



JUTEPATYpPOH, JOCTYNHBIMH TEXHUYECKUMHU CpPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHI; THTEPEC K 00YUYEHUIO U TTO3HAHUIO, JTF0003HATEILHOCTh, TOTOBHOCTD U
CIIOCOOHOCTh K camMo0Opa3oBaHWIO, TPOCKTHOW UM  MCCIEA0BATEIbCKOU
JEATETLHOCTH, K OCO3HAHHOMY BBIOOpPY HANPABJICHHOCTH W YPOBHS OOyYCHHS B
JTaJIbHEHIIIEM;

4) ¢opMupoBaHUSI KYJIbTYPbl 310POBbSI: OCO3HAHWE IIEHHOCTU KHU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBbIO, YCTAHOBKU Ha 3/I0POBBIN 00pa3
KU3HH, OCO3HAHUE MTOCIICACTBUI U HETPUSATHE BPEIHBIX NPUBbIUEK (YIIOTPEOICHUS
aJIKOTOJISI, HAPKOTHKOB, KYPEHHs), HEOOXOJUMOCTH COONIOACHUS IPABHII
0€301acHOCTH MpU OOPALICHUH C XUMHUYECKUMH BELIECTBAMU B OBITY M peabHON
KHU3HU;, S5) TPYIA0OBOr0 BOCHHMTAHUS: HMHTEPEC K IPAKTUYECKOMY M3YUCHHUIO
npodeccuit 1 TpyAa pa3IuyHOrO POJa, yBaXKCHHUE K TPYAY U pe3yabTaTaM TPYAOBOMH
JESITeTPHOCTH, B TOM YHCJIE HAa OCHOBE NMPUMCHEHUS NPEAMETHBIX 3HAHHUU TIO
XUMUHU, OCO3HAHHBIM BBIOOP WHIMBUAYAIBbHOM TPACKTOPHHM MPOJOIHKEHUS
o0pa3oBaHusi C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB W TMOTPEOHOCTEH, yCHEemHON MpodecCHOHATbHON
NESITETbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHIA, TOTOBHOCTh a/IallTUPOBATHCS B
npodeccUOHANBPHON cpefe; 6) IKOJOrnYeckKoro BOCHUTAHMSA: HKOJOTHYECKU
1eJ1eco00pa3HOe OTHOIICHUE K MPUPOJE KaK UCTOYHUKY >KM3HHU Ha 3eMJjie, OCHOBE
e¢ CyIIeCTBOBAaHWs, TMOHMMAaHHWE IIEHHOCTH 3J0pOBOTO W 0Oe3omacHoro obpasa
KHU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HYECKOMY H
NICUXUYECKOMY 37I0POBbIO, OCO3HAHKE IIECHHOCTU COOJIOICHUS TIPaBUI O€3011acHOTO
NOBEJCHUS TpU paboTe C BEIIECTBAMH, a TAKXKE B CHTYAIHSX, YTPOKAIOIINX
3JI0POBBIO W JKH3HH JIFOJICH; CIIOCOOHOCTH MPHUMEHSTh 3HAHUSA, TOTy4YaeMble MpU
U3yYeHUH XUMHHM, U PELIeHHs 3a/1ad, CBA3AHHBIX C OKPY’KAIOMIeW MPUPOTHON
Cpeloi, nns TOBBIMIEHUS YPOBHS AKOJOTHYECKOH KYJIbTYPbI, OCO3HAHUS
r1o0anbHOTO XapakTepa JKOJOTHMUYECKUX MpoOJieM U TyTed WX pelmeHHs
NOCPEJICTBOM ~ METOJIOB  XWMHH, OKOJIOTUYECKOTO  MBINUICHUS,  yMEHUS
PYKOBOJICTBOBAThCS MM B II03HABATENbHOW, KOMMYHHMKATHBHOW M COLMAJIbHOM

IIPAKTHUKE.
METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpenMETHBIX pe3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUSI MUPOBO33PEHHUS O0IICHAYYHBIE MOHATHUS (3aKOH, TEOPHUS, TPUHIUII,
runore3a, (QakT, CUCTEMa, MPOLecC, OKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIONIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpEAMETax U TO3BOJISIOT Ha
OCHOBE 3HAHUU U3 ITHX MpPeaAMETOB (OPMHUPOBATH MPEICTABICHHE O IEIIOCTHON
HAy4YHOW KapTUHE MUpA, U YHUBEpCAIbHbIC yueOHbIe JIeWCTBUS (I103HABATENbHbIE,



KOMMYHHUKATHBHbBIC, PETryJSTHBHBIE), KOTOpble 00ECIeYynBalOT (POPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSATEIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHHUIO YYEOHOMH
NESATEIbHOCTH.

ITo3HaBaTe/bHBbIC YHHBEPCaJdbHbIEe YUeOHbIe AeiicTBUs ba3oBbie

JIOTHYeCKHe 1eHCTBHA:

YMEHUS MCIOJb30BaTh IIPUEMBI JIOTUYECKOTO MBIIUICHUS INPU OCBOCHHUHU
3HAHUN: PacCKphIBaTh CMBICI XMMHYECKHUX HMOHATUH (BBLACIATH UX XapaKTEPHbIC
NPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C JAPYIMMH IOHATHUSIMH), UCIOJIb30BATh
MOHSTUS AJI1 OOBSICHEHHSI OT/IEIbHBIX (DAKTOB M ABJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEpUHU NJIs KIacCU(PUKALMM XMMHUYECKHUX BEIECTB M XUMHUYECKHX PEaKIUH,
YCTaHABJIMBATh IMPUYUHHO-CIEACTBEHHBIE CBSA3M MEXIy OOBEKTaMHU H3YyUEHHS,
CTPOUTH JIOTHUECKHE PACCYKIEHUs (MHIYKTUBHBIC, IEyKTUBHBIE, [0 aHAJIOTUN),
JI€TIaTh BBIBOJIBI M 3aKJIIOYEHHSI; yMEHUE IPUMEHSATD B POLIECCE MO3HAHUS IOHATHUS
(mpeaMeTHbIE M METalpeIMETHBIE), CHMBOJUYECKHE (3HAKOBBIE) MOJEIH,
UCIOJIb3YEMBIE B XUMHH, NPeoOpa3oBbIBATH HIMPOKO NPUMEHSEMbIE B XUMUU
MOJICJIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI AJIEMEHTA), XUMHYECKast
dopMyna u ypaBHEHHE XUMHUYECKOW pEaKIUd — TPHU PEIICHUH Y4eOHO-
IIO3HABATEJIBHBIX 33J1a4, ¢ YYETOM 3TUX MOJCIBHBIX NPEACTABICHUMN BBIABIATh U
XapaKTepU30BaTh CYLIECTBEHHBIE NMPU3HAKH M3YyYaEeMbIX OOBEKTOB — XMMHUYECKHUX
BEILECTB U XUMHYECKUX PEAKLH, BBISBIATH OOLIME 3aKOHOMEPHOCTH, TPUYHHHO-
CJIEACTBEHHBIE CBS3U U IPOTUBOPEUHNS B U3yYAEMBIX MPOLIECCAX U SIBICHUSAX.

Ba3oBbIe uccieaoBaTe/ILCKHeE 1eHCTBUA:

yMEHHUE HCMOJb30BaTh MOCTABICHHBbIE BOMPOCHI B KAaue€CTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAY€CTBE OCHOBHI JJIs1 (HOPMHUPOBAHMUSI TUTIOTE3HI TI0 POBEPKE
MPaBUJIBHOCTH  BBICKA3bIBAEMBIX  CYXKJICHMI, MPUOOPETEHHUE  OMNbITa 10
IUIAaHUPOBAHUIO, OpPTaHU3AlMM W TPOBEJCHUIO YYEHHUYECKHX JKCIEPUMEHTOB,
yMeHue HaOJoJlaTh 3a XOJOM IPOIecca, CaMOCTOATENbHO MPOTHO3UPOBATH €T0
pe3ynbTat, GopMyIupoBaTh 000OIICHHS ¥ BBIBOJIBI TIO PE3yIbTaTaM MPOBEICHHOTO
OMBITA, UCCIIEIOBAHUS, COCTABIIATH OTUCT O MPOJIEIAaHHON padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BbIOMpATh, AHATU3UPOBATH W HWHTEPHPETUPOBATH HH(OOPMAIUIO
pa3TUYHBIX BUIOB U (DOPM TPEACTABIICHUS, TTOTYyYaeMyI0 U3 Pa3HBIX UCTOYHHKOB
(Hay4HO-TIOMyJISIpHAsl ~ JIUTEpaTypa XUMHUYECKOTO COJAEpP)KaHUS, CIPABOYHBIE
nocobusi, pecypcel MHTepHeTa), KPUTHUYECKH OICHUBATH MPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYI0 HH(OPMAIHIO;

yMEHUE MPUMEHSATh Pa3IMYHBIE METOJBI M 3aMpOChl MPU MOUCKE W OTOOpE
uH(OpPMAIIMU W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJMMBIX IS BBITOTHCHUS
y4eOHBbIX U MO3HABATEIBHBIX 33Jlay ONpPEACIICHHOTO TUIA, MPUOOpETEHHE OMbITa B



o0JacTl  WCIMOJIb30BaHUA HH(OPMALMOHHO-KOMMYHHMKATHUBHBIX — TEXHOJIOTHUH,
OBJIAJICHHUE KYJIbTYPOW aKTUBHOT'O HCIIOJIB30BAaHUS PA3JIMUHBIX IOUCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpMY MpEACTaBICHUS UHPOPMALUKU U
WUTIOCTPUPOBATh pPEIIAEMbIE 3a/la4yd  HECJIOKHBIMU CXEMaMH, JHarpamMaMu,
apyrumu  Gopmamu rpaduKd M UX KOMOWHAIUSIMHU; YMEHHE HCIOJIb30BaTh U
aHAJIM3UpOBaThb B TPOLECCE YUYEOHOW M HCCIENOBATENIbCKON JIE€ATEIbHOCTH
MH(POPMAIIMIO O BIUSHUU MPOMBILIUIEHHOCTH, CEJIbCKOIO X03sIMCTBAa U TpaHCIOpTa
Ha COCTOSTHHE OKPYKAIOIIEW NIPUPOJHON CPEIBI.

KoMMyHHKAaTHBHBIE YHHBEPCAJIbHbIC YYeOHbIe NeHCTBUA:

YMEHMS 3a/1aBaTh BOIPOCHI (B X0/1€ AUAJIOra U (WIN) IUCKYCCUH) IO CYIIECTBY
oOcyxgaemMoil TeMmbl, (HOpPMYJIHPOBaTbL CBOM TPEUIOKEHHUS] OTHOCHUTEIBHO
BBIIIOJIHEHHS MPEIJIOKEHHOW 3aJadd; YMEHMsl MPEACTaBIATh IMOJyYECHHbIE
pe3yibTaThl MO3HABATEIbHON JEATEIBHOCTH B YCTHBIX W IUCBMEHHBIX TEKCTaX;
JieNaTh TNPE3CHTALUI0 PE3yJbTaTOB BBINOJHEHUS XUMHUYECKOTO HKCIIEPUMEHTA
(JTabopaTOpHOTO OIbITa, J1a0OPAaTOPHOM PAOOTHI MO MCCIEAOBAHUIO CBOICTB
BEIIECTB, y4eOHOTO MTPOEKTA); YMEHHUS Y4€OHOTO COTPYTHUYECTBA CO CBEPCTHUKAMU
B COBMECTHOM IO3HABATEIBHOM U UCCIIEA0BATENBCKON AEATEIIBHOCTH IPHU PELICHUN
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yde€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cykneHns, oOMEH MHEHUSIMH, «MO3TOBBIE HITYPMbI», KOOPIWHALUSA
COBMECTHBIX JIEWCTBUM, OIPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBHITIOJTHEHHOW PaOOThI U IPYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIC NeHCTBHA:

YMEHHE CaMOCTOSITENIBHO OINPEACIATh LU JAEITEIBHOCTH, IUIaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh M MPH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO
JesITENIbHOCTD, BhIOMpaTh Hanbosee 3¢ (heKTUBHBIE CLIOCOOBI pelIeHHs] Y4eOHbIX U
IIO3HABATEJIBHBIX 33Ja4, CAMOCTOSTEIBHO COCTaBJIATh WJIA KOPPEKTHPOBATH
IIPEJIOKECHHBI  aJITOPUTM  JEWCTBUM IIPU  BBINOJIHEHUM 33JaHUN C y4ETOM
MOJyYeHHUs! HOBBIX 3HAHMM 00 M3y4aeMbIX OOBEKTaX — BEIECTBaX M PEaKIMSIX,
OLICHMBATh COOTBETCTBHE IOJYYEHHOI'O pE3yJbTaTa 3asBICHHOM LEJIH, YMEHUE
MCITOJIB30BATh ¥ aHAIIM3UPOBATH KOHTEKCTHI, IIPEIAracMbl€ B YCIOBUY 3aJaHUN.

ITPEAMETHBIE PE3YJ/IBTATDBI

B coctaBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHUIO 0053aTEIbHOTO
COJIep’KaHus, YCTAHOBJIICHHOTO JaHHOM (enepanpHOil paboyeil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI
JneucTBuM, crnenuduueckue Uil MPEeIMETHOM 00sacTH  «XHUMHUS», BHUIBI
JNEATEIbHOCTH 110  TOJY4EHMIO HOBOIO  3HAHUS, €ro  HWHTEPIpPETaLNH,
IpeoOpa30BaHUIO U NPUMEHEHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYyalHsIX.



K xonity oOy4enus B 8 kijiacce mpeaMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIN:

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX MOHSATHUI: aTOM, MOJEKYIa,
XUMHUYECKUNA 3IIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi 10151 XMUMHUYECKOTO 3JIEMEHTA B COSAUHEHHUH, MOJISIPHBI 00BEM,
OKCHUJ, KHUCJOTa, OCHOBAHHE, COJIb, 3JIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHUCJICHUSI, XMMHYECKasi peaklus, KiIacCuPUKalus peakiuil: peakiuuu
COCAMHEHHUSI, PEAKUMH pA3JIOKEHHS, PEAKUUH 3aMEIICHUS, pPEaKIHUH
oOMeHa, 9K30- ¥ SHIOTEPMHUECKHUE PEAKIINH, TEIIOBOM 3 (deKT peakiu,
AJIpO aTOMa, SJIEKTPOHHBIN 0K aTOMa, aTOMHasi OpOUTAIb, paHyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAS KOBAJIEHTHAs CBA3b, MOHHAS
CBSI3b, WOH, KaTHOH, AaHHWOH, pPacTBOpP, MaccoBas JOJIsI BEIIECTBA
(mpolLieHTHAsi KOHIIEHTpAIusi) B pacTBOPE;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHYECKHUX TMOHIATUH H
MPUMEHSThH 3TU OHATHUA MPU ONMCAHUY BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJMKY JUIsl COCTaBjieHHUS (opmyl
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUI;

OTIpEJIETIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHECHUSX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COCIMHEHMSIX,
MIPUHAJJIEKHOCTh BEIIECTB K OINPEACICHHOMY KJIAcCy COEIWHEHHI IO
dbopmynam, BHJ XUMHUYECKOW CBs3M (KOBAJICHTHAs W WOHHAs) B
HEOPTraHUYECKUX COECTMHEHHUSIX;

packpsiBath cMmbIica [lepuommueckoro 3akona [I. M. Menngeneesa:
JEMOHCTPUPOBATh IMOHMMAHHE NEPHOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUUYECKUX B3JIEMEHTOB OT MX moJiokeHusi B llepumoanueckoit cucreme,
3aKOHOB  COXpAaHEHUs  MAacChl  BEIIECTB, IOCTOSIHCTBA  COCTAaBa,
aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOraapo;

ONMHCHIBATh M XapakTepu3oBaTh Tabmuunyio Gopmy Ilepuoanueckoii
CUCTEMbl XHMHUYECKHUX DJEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHAs
noarpynmna (A-rpynmna)» u «nobdounas noarpynna (b-rpynmna)», mansie u
OonblIe TEPHOAbl, COOTHOCUTH OOO3HAYECHHS, KOTOPbIE HMEIOTCS B
tabnmuie «llepuonuyeckass cucrtema xumuyeckux osnemeHtoB J[. W.
MenpeneeBay € YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS ATOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sjipa, 0011ee YUCIIO SJIEKTPOHOB U
pacrnpeiesieHue UX MO JIEKTPOHHBIM CIOSM);



KJIacCU(DUIIMPOBATh XUMHYECKHE AJIEMEHTHI, HEOPTAHMUECKUE BEIECTBA,
XUMHYECKHUE PEAKIMH (M0 YUCIYy M COCTaBy YYaCTBYIOUIMX B PEAKIHH
BEIIIECTB, MO TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XWMUYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPIKAAs OMMCAHUE TIPUMEpPaMH MOJICKYJIISIPHBIX
YpaBHEHU COOTBETCTBYIOIINX XUMUYECKIX PEAKITHH;

MIPOTHO3WPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTEKAHHMS XUMHUYECKHX TMPEBpAlICHUN B
Pa3INYHBIX yCIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO i MOJISIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO J3JIeMeHTa To (opmyle CcoeauHEeHHUs,
MacCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE, MPOBOJAUTH PACULTHI 10 YPABHEHHIO
XUMHYECKOHN peaKInu;

IPUMEHSATHh OCHOBHBIEC OTIEPalliy MBICTUTEIBLHON JEITEIbHOCTH — aHAN3
CUHTE3, CpaBHEHHWE, O0OOIICHHE, CUCTEeMATHU3AIHI0, KJIacCH(UKAIINIO,
BBISIBJICHUE TPUYUHHO--CJIEACTBEHHBIX CBSI3€M — JJIsl M3Y4YEHUS CBOMCTB
BCIIECTB M XHMHYECKUX PEAKIUH, eCTeCTBEHHO-HAYyYHBIE METOMIbI
NMo3HaHUS — HAOMIOJEHUE, W3MEpPEHHE, MOJCIUPOBAHHUE, SKCIICPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

CJIeIOBATh MPABUIIAM TIOJIb30BAHMS XUMUYECKOM MTOCY101 1 Ta00PaTOPHBIM
o0opysoBaHHEM, a TakKe IMpaBWwiIaM OOpalieHus ¢ BelleCTBaMH B
COOTBETCTBUU C HMHCTPYKIHMSIMH TI0 BBIMOJTHEHHUIO JIAOOPATOPHBIX
XUMHUYECKUX OMBITOB IO TTOJIYYCHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIESCTB
(BomopoAa W KHUCJIOpPOJA), MPUTOTOBJICHUIO PACTBOPOB C OMPENICICHHOU
MacCOBOM J10JIell pacTBOPECHHOTO BEIECTBA, IUIAHUPOBATh U MPOBOJIUTH
XAMHYECKHE JKCTICPUMEHTHI TI0 PACMO3HABAHUIO PACTBOPOB IIEIOYCH U
KHCIIOT C TTOMOIIBI0 HHANKATOPOB (JIakmMyc, heHoIdTaIenH, METHIOPAHK

U Jpyrue).

K xonIty oOy4enus B 9 kijiacce mpeIMeTHbIC Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUI:

packpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHATUN: XUMUYECKUN
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHWOH, IIPOCTOE BEILECTBO,
CJIIO)KHOE BELIECTBO, BAJICHTHOCTbH, AJIEKTPOOTPHULATEIIBHOCTD, CTEIEHb
OKHCJICHHUS, XUMUYECKasl PEaKIMsl, XUMUYECKasl CBsI3b, TEIIOBOM A (eKT
peakiuu, MOJb, MOJSPHBII  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAS IUCCOLMALMsS, PEaKIMU HOHHOIO
oOMeHa, KaTaJu3aTrop, XHWMHYECKOE paBHOBECHE, OOpaTHUMbIE WU



HEOOpaTUMbIE PEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHUCJIUTENb, BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBJICHUE, AJNIOTPOIIHUS,
amM(pOTEPHOCTb, XUMUYeCcKas CBS3b (xoBayeHTHas, MOHHas,
MeTauInYecKas ), KpUCTAININYECKas peIETKa, KOPPO3Us METAJIJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOW PEaKLWH, MPENEIbHO JOIMYyCTUMasi KOHLEHTpalus
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH U
IPUMEHSATH 3TH NOHITHS PY ONMCAHUU BELIECTB U UX MPEBPALICHUM;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJMKY JUIsl COCTaBjieHHUS (Hopmyl
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIU;

ONPEEATh BAJICHTHOCTh U CTENEHb OKUCIECHUS XUMUYECKUX AJIEMEHTOB B
COCIMHEHMSIX PAa3IMYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K
ONpeAeNICHHOMY KJIacCy COeIMHEHUN 1Mo (opMmyrnaMm, BUA XUMHYECKOM
CBA3M (KOBaJE€HTHAs, MOHHAs, METAUIMYECKas) B HEOPraHUYECKHX
COEIMHEHMSIX, 3aps]] UOHA MO XMMHYECKOW (opmylie, Xxapakrep cpeibl B
BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHHM, THN KPUCTAILTMYECKON
PELICTKN KOHKPETHOTO BELIECTBA;

packpeiBath cmbich llepmommueckoro 3akona JI. U. MengeneeBa wu
JEMOHCTPUPOBATh €ro TOHMMAHME: OIUCHIBAaTh U XapaKTepU30BaATh
Tabnuunyio (opmy Ilepuoandeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
pa3nuuaTh TOHSATUS «rJaBHas mnoarpymnmna (A-rpynma)» u «moboyHas
noarpynna (b-rpynma)», manbie ¥ OoJdblIME MEPUOABl, COOTHOCUTH
0003HaueHUs, KOTOPhIE UMEIOTCS B MEPUOANYECKON TabIUIIe, C YHUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsia  sAapa, o0llee YWCIO DJJIEKTPOHOB M paclpeiefieHHe HUX II0
AJIEKTPOHHBIM CII0SIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COEJIMHEHUU B Mpejesiax MaJibIX MEepUOAOB U
[JIABHBIX MOJATPYIIIL C YYETOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy U COCTaBy YYAcCTBYIOIIUX B pEaKIUU
BEIIECTB, N0 TEIJIOBOMY 3D (DEKTy, 0 M3MEHEHUIO CTETICHEH OKWCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIIME MU CHEHU(PUUIECKHE XUMHUYECKHUE
CBOMCTBAa TMPOCTBIX U CJOXHBIX BEIIECTB, IMOATBEPXKIas OIMUCAHUE
OpUMEPAMH MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHHMI COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBJISITh YPAaBHEHMSI DJEKTPOJUTUYECKOW JTUCCOLMAIIMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPALICHHbIE YPABHEHUS PEAKLIUI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWil, TMOATBEPKAAOIINX CYIIECTBOBAHUE
ITEHETUYECKOU CBSI3U MEXKY BELIECTBAMU PA3JIMYHBIX KIIACCOB;

pacKphIBaTh CYIIHOCTh OKHCJIHMTEIHbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKiuii;
IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTpPOCHHS,
BO3MOXKHOCTH TIPOTEKaHUS XUMHUYECKHX IMPEBPAIICHUN B pa3IUYHBIX
YCIIOBHSIX;

BBIYUCIISATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIFO XHMHYECKOTO J3JIeMeHTa 1o (opMmyne CcoeauHEeHuUs,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, MTPOBOUTH PACUCTHI IO YPABHEHHIO
XAMHUYECKON PEaKIU;

coOJII0OAaTh MpaBUIIa MOJIb30BAHUS XUMHUYECKOH MOCY 101 1 1a00paTOpHBIM
obopymoBaHueM, a TakKe TMpaBWwia oOOpalieHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIIUSIMA TI0 BBITIOJIHEHHIO J1a0OPaTOPHBIX
XUMHYECKUX OTIHITOB IO TOTYYEHHUIO M COOMPAHHIO Ta3000pa3HBIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOTO Tra3a);

MIPOBOJIUTH PEAKITUH, IOTBEPIKIAIOIINE KAaUeCTBEHHBIM COCTAB PA3IMYHBIX
BEIIECTB: pACMo3HaBaTh OMBITHBIM IyTEM XJOPUA-, OPOMHI-, HOAWI-,
kapOoHat-, (ocdar-, cunukar-, cyiabdar-, THAPOKCUA-UOHBI, KATHOHBI
aMMOHHSI ¥ HMOHBI W3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIMINE B BOJIHBIX
pacTBOpax HEOPTAHUICCKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTICPAIIMH MBICITUTEIILHOMN JIESITEIIbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEMATHU3AIINIO, BHISIBICHHE TPUINHHO-
CJICICTBEHHBIX CBSI3CH — IS U3YUYCHHUS CBOMCTB BEIIECTB U XUMHYECKHX
peaKIuii, eCTECTBEHHO-HAyYHbIC METOAbl IIO3HAHWUS — HaAOIOACHUE,
U3MEPEHHE, MOJACIIMPOBAHUE, SKCIIEPUMEHT (PEaJIbHbII U MBICJIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoanuecTBOo 4acoB

Ne HanmeHoBaHMe pa3ie/ioB U JJIeKTpOHHBIE (LU pOBbIE)
n/n TeM MporpaMmbl Beero Kontpo.abnbie IIpakTHieckue 00pa3oBaTeJbHbIE pecypchbl
padoThbI padoThI
Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE NOHATHS
Xumust — BakHas 00J1acTh
€CTECTBO3HAHUS U Bu6morexa IIOK
L NPaKTUYCCKON AeATEIbHOCTH > 2 https://m.edsoo.ru/7f41837¢
YyeloBeKa
BelecTa 1 xuMHieckue bubmuorexa [JOK
1.2 peakuuu 15 1 https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Paznen 2. BaxkHeiimue npeacTaBuTe/Id HEOPraHU4eCKUX BellecTB
Bozayx. Kucnopona. [lonsitue bubmmoreka [JOK
21 00 okcuax 6 https://m.edsoo.ru/7f41837¢c
Bonopoa.llonsitue o kucnorax bu6mmoreka [IOK
2.2 U COJAX 8 1 https://m.edsoo.ru/7f41837¢c
Bona. PactBopsl. [Tonsitue 06 bubmmoreka [JOK
2.3 OCHOBaHUAX 5 1 1 https://m.edsoo.ru/7f41837¢c
OcHOBHBIE KJIACCBI bubmuorexa [JOK
24 HEOPraHUYECKUX COCIMHEHUN 11 1 1 https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30
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Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.

Xumnueckas cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHTEIbHBIE pPeaKkuuun

[Tepuonnueckuii 3aKOH 1
Ilepnonnueckas cucrema Bu6nmorexa [IOK
3.1 XUMUYecKux annementos /. U. 7 https://m.edsoo.ru/7f41837¢c
Mennene-esa. CTpoeHue aToMa
XHUMHU4YECKasi CBS3b.
bu6mmoreka [IOK
3.2 OxucirTensHo- 8 1 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbLHBIC PEAKITUU
bu6mmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
Bbu6nuoreka [JOK
Peseperoe Bpems 3 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME 68 4
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9 KUIIACC

KoanuectBo yacos DJIEKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM (undposrre)
Ne ni/mn o0pa3oBaTe/bHbIE
NMPoOrpaMmblI Kountpoasnbie | IlpakTnyeckue
Bcero pecypchl
padoThbI padoThI
Pa3znen 1. BemecTBo 1 XUMHYeCKHE peaKIuu
[ToBTOpEHME 1 YIITyOJICHHE 3HAHUT bubmuorexa [JOK
L1 OCHOBHBIX Pa3JieJIoB Kypca 8 Kiiacca 3 1 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubmuorexa [JOK
12 peakun 4 https://m.edsoo.ru/7f41a636
DINIEKTPOJIUTHYECKAS AUCCOIALIMS. bu6mmorexa [IOK
1.3 XUMHUYECKUE PEAKIIUM B PACTBOpax 8 1 1 https://m.edsoo.ru/7f41a636
Nroro no pazgeny 17
Pasnen 2. HemeTa/uibl M UX COeIMHEHUS
OO01mas xapakTepruCcTUKa XUMUIECKUX bubmmoreka [JOK
2.1 aneMeHToB VIIA-rpynmsl. ["aorensr 4 1 https://m.edsoo.ru/7f41a636
OO01mas xapaKTepruCcTUKa XUMUIECKUX
22 siemenToB VIA-rpymmbsl. Cepa u eé 6 bubmiorexa [IOK
COC/TMHCHHUS https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
23 s1eMeHTOB VA-rpynmbl. A30T, hocdop u ux 7 1 bu6morexa [IOK
COC/TMHEHHUS https://m.edsoo.ru/7f41a636
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OO01mas xapakTeprucTUKa XUMUIECKUX

Bbu6nuoreka [JOK

2.4 aneMeHToB IVA-rpynnsl. Yriepon u 8
KPEMHHi 1 MX COSIHHEHNS https://m.edsoo.ru/7f41a636
Nroro no pazgeny 25
Pa3znea 3. MeTa/sibl 1 UX COeIUHEHHUS
. bubanorexa [HOK
3.1 Obmwe cpoiicTBa MeTAIIOB 4 https://m.edsoo.ru/7f41a636
. bubanorexka [JOK
32 BakHeime MeTauibl M X COeIUHEHUS 16 https://m.edsoo.ru/7f412636
Nroro no pazgeny 20
Paznen 4. Xumus 1 oKpyKamomas cpeaa
Bbu6nuoreka [JOK
4.1 BemectBa 1 MmaTepuanbl B AKU3HU YEIOBEKA 3 https:/m.edsoo.ru/7f41a636
Nroro no pazgeny 3
bu6mmoreka [IOK
PesepBHoe Bpemst 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC

KouunyecTBo 4acos JIeKTPOHHbIE
e Nara uugposbie
Tema ypoka o0pa3oBaTejibHbIE
n/n KonrtpoJsbnubie | IIpakTHuyeckue | u3ydyeHusi
Bcero pecypcbl
padoThbI padoThl
[Ipenmer xumuu. Pojap XuMu# B 5KU3HU but6mmoreka [IOK
1 yeJjoBeKa. Teja U BelnecTna 1 5.09 https://m.edsoo.ru/ff0d210c
bubmunoreka LIOK
2 ITousTue o MeTOnax MO3HAHUS B XUMUU 1 7.09 https://m.edsoo.ru/f0d227e
[Tpaktrueckas padota Ne 1 «IIpaBuia
paboTHI B 1a00paTOPUU U IPUEMBI Bu6miorexa IIOK
12.09
3 oOpanieHus ¢ 1ab0paTOPHBIM ! https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM»
Yucrele BemecTBa U cMmecu. CriocoOsl but6mmoreka [IOK
4 paszaeneHus cMecen 1 14.09 https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2
5 «Pazzenenue cMeceii (Ha mpuMepe 1 19.09 bubmiorexa LHOK
OUHCTKH TIOBAPEHHOI COMH)» https://m.edsoo.ru/ff0d28c8
but6mmoreka [IOK
6 ATOMBI M MOJIEKYIbI 1 21.09 https://m.edsoo.ru/ff0d2a6c
XUMHYECKUE DJIEMEHTBI. 3HAKU . 26.09 bubmunoreka LIOK
7 (CHMBOJTBI) XUMHUYECKHX DJIEMEHTOB : https://m.edsoo.ru/ff0d2be8
bubmunoreka LIOK
8 [IpocTeie U Cn0XKHBIE BELIECTBA 1 28.09

https://m.edsoo.ru/ff0d2a6¢
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but6mmoreka [IOK

3aMeleHus, oOMeHa)

9 ATOMHO-MOJIEKYJISIPHOE YYEHUE 3.10 https://m.edsoo.ru/f0d2d50
3aKOH ITOCTOSIHCTBA COCTaBa BEIIIECTB.

10 Xumudeckas popmyia. BaneHTHOCTh 5.10 Bubmmoreka [IOK
aTOMOB XMMUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae

" OTHOcHuTEeNnbHAsA aTOMHAs Macca. but6mmoreka [IOK
OTHOCHTENbHAST MOJICKYJISIpHAS Macca 10.10 https://m.edsoo.ru/ff0d323c
MaccoBasi 107151 XUMHUYECKOTO bubmuoreka [JOK

12 3JIEMEHTAa B COCMHCHUU 12.10 https://m.edsoo.ru/ff0d350¢
KomnuectBo BemecTsa. Moub. but6mmoreka [IOK

13 MonsipHas macca 17.10 https://m.edsoo.ru/ff0d5230
®Ou3nYecKrue U XUMUYECKHUE SBICHHUS. but6mmoreka [IOK

14 XUMHUECKas pEaKIus 19.10 https://m.edsoo.ru/ff0d37fa
IIpu3Haku U yCiI0BUs IPOTEKAHUS Bubmuotexa [JOK

15 XUMHYECKUX PEAKIUI 24.10 https://m.edsoo.ru/ff0d3al6
3aKOH COXpPaHEHHSI MacChl BEIIECTB. but6mmoreka [IOK

16 XUMHYECKUE YPAaBHCHHS 26.10 https://m.edsoo.ru/ff0d3b88
BrIunciaeHus KoJIM4yecTBa, MacChl

17 BCIIECTBA [0 YPABHCHUSIM XUMHIECKHUX 711 bu6miorexa LHOK
peakuuit https://m.edsoo.ru/ff0d5708
Krnaccudukanust XMMHUYECKHX PEeaKIIHii

18 (coelMHEHH s, pa3IOKEHHUS, 9.11 Bubmiorexa TIOK

https://m.edsoo.ru/ff0d3{34
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M. B. JIomoHOCOB —

19 yuéHpliipHIuKIoneuct. O60061IeHne U 14.11 bubmiorexa LIOK
CHCTEMATH3ALHS 3HAHHI https://m.edsoo.ru/ff0d40c4
KonTpomnbnas padora Nel mo Teme 6 bubmuoreka [JOK

20 «BelecTBa 1 XUMHUECKUE PEAKITHI 16.11 https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras bubmmoreka [JOK

21 Bo3ayxa. Kucimopon — aneMeHT u 21.11 https://m.edsoo.ru/ff0d448¢e
npocroe BeuiecTBo. O30H
Du3nYeCcKre U XMMUYECKUE CBOMCTBA

22 KUCIOpo/a (peakiui OKHCIIEHHS, 23.11 Bubmiorexa TIOK
ropenue). [TonsTre 06 OKCHIAX https://m.edsoo.ru/ff0d4614
CriocoOBbI MOTy4YEeHHS KHCIIOPO/ia B

23 1a00paTOPHH U MPOMBIIIICHHOCTH. 28.11 brbmiorexa LIOK

https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3¢ ekt xumMuueckoit

24 PCaKINH, IIOHATHC O 30.11 bu6morexa LIOK
TEPMOXUMHUYECKOM ypPaBHEHUH, 3K30- ' https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYCCKUX PEAKIIAIX
TomnmBo (He(Th, yroyib U METaH).

25 3arps3HeHUE BO34yXa, CIIOCOOBI €ro 512 Bubmiorexa TIOK
MpeAOTBPALLECHUS https://m.edsoo.ru/ff0d4c4a
[TpakTrueckas padota Ne 3 o Teme

26 «ITonydyeHne U cobMpaHue KHCIOpoa, 712 bubmiorexa LHOK

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4ae2
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Bonxopon — aneMeHT u mpocToe

Bbubmunoreka LIOK

27 BeliecTBO. HaxoxxaeHue B nmpupo/ie 12.12 https://m.edsoo.ru/ff0d4dd0
DOuU3nYeCKue U XUMHUYECKHUE CBOMCTBA bubmuoreka [IOK

28 Bojopoaa. [Ipumenenne Bogopoaa 14.12 https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK

29 IToHsiTHE O KUCIOTAX U COJAX 19.12 https://m.edsoo.ru/f0d50d2
CriocoObI moTy4eHus BOAOPO/ia B bubmmoreka [JOK

30 nabopaTtopuu 21.12 https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme

31 «ITomyueHune u cobupanue BOIOPOJA, 26.12 Bubmiorexa TIOK
W3yUeHHe ero CBOHCTBY https://m.edsoo.ru/ff0d4{42
Momsipablii 00bEM ra3oB. 3aKOH bubnuoreka [JOK

32 ABorazipo https://m.edsoo.ru/ff0d542¢e
Brruncnenust o00beMa, KOJTMYeCTBa

33 BEIIECTBA ['a3a [0 €T0 U3BECTHOMY Bubmmoreka [IOK
KOJMYECTBY BEIIECTBA WM 00BEMY https://m.edsoo.ru/ff0d55a0
Brruucnenust 06EMOB ra3oB 1Mo

34 YPAaBHEHHIO PEaKIMU HA OCHOBE 3aKOHA bubmorexa [IOK
06BEMHLIX OTHOIICHHI Ta30B https://m.edsoo.ru/ff0d5708
DOuU3nYeCcKue U XUMHUYECKHUE CBOMCTBA bubmoreka [IOK

35 BOJIBI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanwmii. [Tonstue 00 bu6mmoreka [IOK

HHAUKaTOopax

https://m.edsoo.ru/ff0d59¢e2
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Bopna xak pactBoputens. HacbieHHbie

37 Y HEHACHIIIEHHBIE PacTBOPBI. MaccoBast Bubmiorexa TIOK
JIOJIS BENIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
[TpakTrueckas pabota Ne 5 mo reme
«ITpuroroBieHue pacTBOPOB C Bu6nuoreka [IOK

38 OTpPe/IETICHHON MacCOBOM JI0NIeH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA
KontponbHas padota No2 o teme bubmuoreka [JOK

39 «Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: cOCTaB, KJIacCU(UKAITUS, but6mmoreka [IOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuenue u XMMHUYECKHE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX Bubsmorexa LIOK
OKCHIOB https://m.edsoo.ru/ff0d664e
OcHoBaHUs: cOCTaB, KJIacCU(PUKAIIHS, bu6mmoreka [IOK

42 HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
ITonyuenue u XMMHUYECKHE CBOMCTBA Bu6muotexa [JOK

43 OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kiaccudukanms, but6mmoreka [IOK

44 HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 ITonyuenue u XMMHUYECKHE CBOMCTBA Bu6muotexa [JOK

KHCIIOT

https://m.edsoo.ru/ff0dfee2



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpenHue): HOMEHKIATypa,

but6mmoreka [IOK

46 CIIOCOOBI MOTYYCHHUSI, XHMUYECKHE
CBOHCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckas padota Ne 6. Permenue
AKCTIICPUMEHTAIBHBIX 3a]1a4 110 TEME Bu6miorexa IIOK
47 «OCHOBHBIE KJIACCHI HEOPTAHNYECKHUX https://m.edsoo.ru/00ad9b7c
COCIUHCHUIN
['enernueckas CBsI3b MEXKIY Kiaccamu but6mmoreka [IOK
48 HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
. bubmunoreka LIOK
49 O060011IeHNE U CUCTEMATHU3AIUs 3HAHUN https:/m.edsoo.ruw/00ad9ch2
KonrtponsHas padora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTAHUYECKHX Brbmmorera [IOK
CcoeqUHEHHI" https://m.edsoo.ru/00ad9¢la
[TepBbie MOMBITKY KIACCHPUKAITUU
51 XMUMUYECKUX IEMEHTOB. [oHsATHE O brbmiorexa LIOK
IPYIIIAX CXOTHBIX 3IEMEHTOB https://m.edsoo.ru/00ad9ffa
[Tepuonuueckuii 3aKOH 1
52 [Tepuoanueckas cucTeMa XUMUIECKUX EH6H/I’/IOT6§3 HO/K a5
anemenToB /1. 1. MenaeneeBa ttps://m.edsoo.ru/00ada52c
53 - but6mmoreka [IOK
CPUOJIBL, TPYTIIIBL, HOATPYTIIIET https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK

saep. M3oTonsl

https://m.edsoo.ru/00ada342
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CtpoeHue 3JIeKTPOHHBIX 000JI04eK

55 atoMoB s5eMenToB [lepuoguueckoit brbmiorexa LIOK
cucremst JI. V. Menneneesa https://m.edsoo.ru/00ada6bbc
XapakTepucTuka XMMHYECKOTO

56 3JI€MEHTA MO €ro MOJO0KEHUIO B Bu6mmorexa LIOK
IIepuonnueckoii cucreme /1. Y. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa aJist
pa3BUTHS HAyKH U ipakTuku. /1. 1. Bu6nuoreka [IOK

>7 MenzneneeB — y4eHBIi, efaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DJIEKTPOOTPULIATETLHOCTh aTOMOB bubmuoreka [JOK

58 XAMHUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8

bubmunoreka LIOK

59 Monnas xumu4eckas CBssb https://m.edsoo.ru/00adac34
KoBanenTHas nonsipHas XuMH4ueckas bubnuoreka [JOK

60 CBA3b https://m.edsoo.ru/00adaab8
KoBaneHnTHas HenossipHas XUMUYECKast bubnuoreka [JOK

61 CBA3b https://m.edsoo.ru/00adaab9

but6mmoreka [IOK

62 Crenenp okucnexus https://m.edsoo.ru/00adae28
OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC but6mmoreka [IOK

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

but6mmoreka [IOK

64 OkucauTeny 1 BOCCTAHOBUTEIU https://m.eds00.ru/00adb076

65 Kontponbnas padota Ne4 o teme bubnuoteka [JOK
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«CTtpoenne aToMa. XMMHUUYECKasl CBS3bY

https://m.edsoo.ru/00adb486

PeseprubIit ypok. O6001IEeHNE 1 bubnuoreka [JOK
66 cUCTeMaTH3alus 3HaHU! 1 https://m.edsoo.ru/00adb33¢c
PesepBHeIil ypok. O6o0IIeHHEe 1 bubmmoreka [JOK
67 CUCTEMAaTU3alMs 3HAHU N 1 https://m.edsoo.ru/00ad9cb2
PeseprubIit ypok. O6001IEeHNE 1 bubnuoreka [JOK
68 cUCTeMaTH3alus 3HaHU! 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOIT'PAMME
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9 KUIIACC

KosaunyecTBo 4acos JIeKTPOHHbIE
Ne Hara uugposeie
w/n Tema ypoxa Beero Kontpoasnbie | IlpakTnyeckue H3ydeHnst o0pa3oBaTejibHbIE
padoThI padoThbI pecypchl
IIepnonrueckuit 3aKoH.

. [Tepuognueckas cucrema . 609 Bu6imnoreka LIOK
XAMUYECKUX 3JieMeHTOB [[. 1. ’ https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

) CBOICTB XMMHUYECKUX DJIEMEHTOB 1 8.09 Butmmorexa LHOK
MEpBBIX TPEX MIEPHOTIOB https://m.edsoo.ru/00adb6b6
Knaccudukanmst 1 HOMEHKIaTypa bubmuoreka [JOK

3 HEOPTaHWYECKHX BEMIECTB 1 13.09 https://m.edsoo.ru/00adb7e2
Buasl xuMu4yecKkoil CBA3U U THIEI but6mmoreka [IOK

4 KPUCTAJUIMYECKUX PEIICTOK 1 15.09 https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o teme

5 «IToBTOpEHUE U YrITyOJieHNE 3HAHUIT 1 1 20.09
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
Knaccudukanmss XaMUIeCcKuX peakiiiii but6mmoreka [IOK

6 M0 Pa3INYHBIM TPU3HAKAM 1 22.09 https://m.edsoo.ru/00adbcb0
IloHsATHE O CKOPOCTH XUMUYECKOMN

7 peakuun. [ToHATHE O TOMOTEHHBIX U 1 27.09 Bubmiorexa TIOK

TCTCPOTCHHLIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a
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ITousaTre 0 XUMHUYECKOM PAaBHOBCCHU.

8 MDaKTOpHI, BIUSIOIIKE HA CKOPOCTh 29.09 Bubmiorexa TIOK
XHMHYECKOH PEaKiH 1 TOT0KEHHE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO PAaBHOBECHUS
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC but6mmoreka [IOK

9 peakuuu 4.10 https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUYECKOU

10 nucconnanui. CUITbHBIC U cliabbie 6.10 Butmmorexa LHOK
AIIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

. bu6nuoreka [JOK

11 NouHble ypaBHEHUS peaKkIuid 11.10 https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U

12 OCHOBAHHI B CBETE MPEICTaBICHUI 13.10 Bubmorexa [TOK
00 2JIEKTPOIUTUYECKOH TUCCOLUALINH https://m.edsoo.ru/00add5d8
XUMHUYECKUE CBOMCTBA COJIEH B CBETE

13 IpeaCcTaBlIeHu 00 18.10 bu6morexa LIOK

. https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JTUCCOIHAITIH
. bubmunoreka LIOK

14 [TonsiTne o runponuse conen 20.10 https://m.edsoo.ru/00add9dd4
O06o01IeHre U cucTeMaTr3aIus bubmuoreka [JOK

15 3HAHUI 25.10 https://m.edsoo.ru/00addd12
[TpakTruueckas pabora Ne 1.

16 «PeleHne FKCrepuMeHTaTbHbIX 27.10 bu6miorexa LHOK

3a1a4»

https://m.edsoo.ru/00addbfa
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Kontponbnas padota No2 o teme

17 «ONEeKTPONUTHYECKAs TUCCOIHAIIHSL. 8.11 brbmiorexa LIOK
https://m.edsoo.ru/00addecO

XUMHYECKHUE PEAKIIUU B PACTBOPAX»
OO6m1as XxapakTepuCTHKa rajJoreHOB.

18 XuMHuUecKHe CBOWCTBA HA IPUMEPE 10.11 bu6miorexa LHOK
xyopa https://m.edsoo.ru/00addfe2

19 Xnoposogopoa. CoJisiHast KUCIIOTA, 15.11 bubmunoreka LIOK
XUMUYECKHE CBOWCTBA, IOJIYUYEHHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme

20 «ITonmydeHue CoasTHOIH KHCITOTEHI, 17.11 Bubmiorexa TIOK
H3yUCHHE 6 CBOHCTEY https://m.edsoo.ru/00ade348
Brruucnenus mo ypaBHEHUSIM

71 XUMHYECKUX PEaKIMi, €CIIU OJIMH U3 2211 Bu6mmorexa [HOK
PEAreHTOB JIaH B H3GHITKE https://m.edsoo.ru/00ade488
OO6mrast xapaKTepuCTHKA SJIEMEHTOB bubmuoreka [JOK

22 VIA-rpyImst 24.11 https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(DUKAIINK CEPHI.

’3 Haxoxxnenue cepsl u e¢ coe):u:IHeHHﬁ 2011 Bu6mmotexa [IOK
B IIpUpOJIe. XMMUYCCKHE CBOHCTBA ' https://m.edsoo.ru/00ade64a
cephl

4 CepoBoaopoj, CTpoeHuUE, 112 bubmmoreka [JOK

¢u3nUecKrue 1 XUMUYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802

Oxcunpl cepol. CepHas KUCIOTA,

but6mmoreka [IOK

25 duznyeckne 1 XuMHUYeCKre CBONCTBA, 6.12
NpHMeHeH e https://m.edsoo.ru/00adea28
XUMHYECKUE peaklui, JekKallue B
OCHOBE IIPOMBIIIIEHHOTO CII0c00a
MOJTyYEHUsI CEPHOI KUCIIOTHI. Bubmiorexa [IOK
26 8.12
XUMHECKOE 3arps3HEHNe https://m.edsoo.ru/00adec8a
OKpY XaroIlei cpesibl COeAMHEHUSIMU
cepbl
Brruncienne MaccoBOM JOJIX BRIXOOa but6mmoreka [IOK
27 MPOJIYKTa PEAKIIUU 13.12 https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprCcTUKa SJIEMEHTOB 15.12 bubmmoreka [JOK
VA-rpynmsl. A30T, pacnpocTpaHeHue https://m.edsoo.ru/00adecab
B IIpupo/ie, Gu3nvecKue u
XUMUYECKHUE CBOKCTBA
AmMMuak, ero pusnyeckue u
29 XUMHUYECKHE CBONCTBA, NONyYEHHE U 20.12 bu6miorexa LOK
NpHMeHeH e https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o reme
30 «ITonydeHre aMMHAaKa, U3yYEHHE ero 22.12 Bubmiorexa TIOK
CBOHCTEY https://m.edsoo.ru/00adf180
31 A30THas KucIoTa, e¢ GU3nIeCcKue u 5715 bubmuoreka [JOK

XUMHUYECKHUE CBOMCTBA

https://m.edso00.ru/00adf306
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Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPATIbHBIX

32 ynoopenuit. Xumuuaeckoe 2912 bu6miorexa LHOK
3arpsI3HEHNE OKPYKAIOWIEH CPEebI https://m.edsoo.ru/00adf518
COCTMHEHUSIMU a30Ta
®dochop. Oxcua pochopa (V) u

33 ocdopHas KucIoTa, PU3NYECKHE U bu6miorexa LHOK
XMMHYECKHE CBOICTBA, TOTyueHHe htps://m.edsoo.ru/00adf68a
Hcnons3oBanue pocdaros B
KayecTBe MUHEPAJbHbBIX YA0OPEHUH. Bu6miorexa IIOK

34 3arps3HeHune NPUPOTHOM CPeIbI https://m.edsoo.ru/00adfc20
dbocdaramu
VYrnepon, pacnpocTpaHeHue B

35 npupoze, GU3NYeCKue U XUMHUYECKHE bubmorexa [IOK
CBOICTBA https://m.edsoo.ru/00adfd9c
Oxkcunsl yriepoaa, ux Quandeckue u bubmmoreka [JOK

36 XMMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKOJIOTHYECKUE TTPOOITIEMBI,

CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)
. bubmunoreka LIOK

37 YronbHas KUCIIOTa H €€ COIH https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme

- "IlosrydyeHune yrieKucioro rasa. Bu6mmotexa [IOK

KauecTBenHnas peakuus Ha
KapOoHaTHOH"

https://m.edsoo.ru/00ae027¢
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[lepBoHavanbHble MOHATHA 00

39 OPTraHMYECKHUX BEIECTBAX KaK O Bubsmorexa LIOK
COEMHEHHAX YTIepo/ia https://m.edsoo.ru/00ae054¢

40 K . bu6nuoreka [JOK

PCMHHI 1 €TO COCTNHCHIA https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Permenue
9KCHEPUMEHTAIBHBIX 33/1a4 110 TEMe Bubmotexa [[OK

4 «BaxHeHme HeMETalIbl 1 UX https://m.edsoo.ru/00ae0bf2
COCMHEHUS
Kontponbnas padota Ne3 no teme

42 «BaxHeiie HeMeTaIbl ¥ UX brbnmorexa LIOK
COSIMHCHHS https://m.edsoo.ru/00ae0e18
OO011ast XxapaKTepUCTHKA XUMHUECKUX
3JIEMEHTOB — METAJIJIOB.

" Meramnuueckas CBA3b U Bu6miorexa [IOK
METAJUTMTICCKAN KPUCTATITINICCKAs https://m.edsoo.ru/00ae103e
peuieTka. Gu3nuecKue CBONCTBA
METaJIOB
XVMHYECKUE CBOKCTBA METAIIIIOB.

44 DIEKTPOXUMHIECKUH PAJL Bubsmorexa LIOK

HaNpsHKEHUH METAILIIOB

https://m.edsoo.ru/00ael 156
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OO61ue cnocoObI MOTYYEHUS
MmeTtaiuioB. CruiaBel. BeluucieHus mo

but6mmoreka [IOK

45 YpPaBHEHUSAM XUMHUYECKUX PEAKIINM,
€CIIM OJIMH 3 PEarcHTOB COACPKUT https://m.edsoo.ru/00aecl1156
MIpUMECH
bu6mmoreka [IOK
46 IlonATHE O KOPPO3UH METAILIOB https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47 Illeno4HEIe METAIIBL https://m.edsoo.ru/00aec14b2
OKcuabl ¥ THAPOKCUJIBI HATPUS U bubmmoreka [JOK
48 KaJIus https://m.edsoo.ru/00aec14b2
[[lenoyHO3eMENBHBIE METAIIITBI — bubmuoreka [IOK
49 KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
5 Bbubmunoreka LIOK
S0 BaxueH1ue coeMHERNs KalbLus https://m.edsoo.ru/00ael5e8
O00011eHNE U CUCTEMATU3ALMS
51 3HAHUI
JKEcTKOCTh BOABI U CIIOCOOKI €€ bubmunoreka LIOK
52 yCTpaHEHUS https://m.edso0.ru/00ae1886
[Ipaktrueckas padota Ne 6 o Teme
53 "YKECTKOCTL BOJBI M METOIBI €& brbnmorexa LIOK
yerpanenus” https://m.edsoo.ru/00aclae8
. bu6nuoreka [IOK
54 AmomMuHui

https://m.edsoo.ru/00aelc64
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AmMdoTepHbIe CBOMCTBA OKCHUIA U

but6mmoreka [IOK

S5 THIPOKCHIA https://m.edsoo.ru/00aelc64
6 K but6mmoreka [IOK
S C1e30 https://m.edsoo.ru/00ae1d86
OKcubl, THAPOKCUIBI M COJIU KeTe3a bu6mmoreka [IOK
57 (I1) u sxenesa (I11) https://m.edsoo.ru/00ae35e6
O00011eHNE U CUCTEMATU3ALMS
S8 3HAaHUH
[IpakTuueckas padora Ne 7. Permenue
IKCIIEPUMEHTAIBLHBIX 337124 110 TeMe Bub6motexa [[OK
59 o
«BakHeHII1e MeTalIbl i X https://m.edsoo.ru/00ae3de8
COEIMHEHU
Brrancnenus mo ypaBHEHUSM
XUMHUYECKHUX PEAKIINii, €CITH OJHH U3
pEareHToB J1aH B U30BITKE UITU BuGmorexa LIOK
60 CONEPIKUT MPUMECH. Brrancnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BBIXOJA IPOJYKTa
peaxkuuu
O0001IeHrEe U cCHCTEMATH3AIINS
61 3HAHUU
Kontposbnas padota Ne4 o reme
62 «BaxxneWmue MeTauIbl U UX
COEIUHEHUS
63 BemectBa u maTepuansl B but6mmoreka [IOK

HOBCGILHGBHOI\/’I JKH3HH 4YCJIOBCKa

https://m.edsoo.ru/00ae3f50
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XUMHUYECKOE 3arpsi3HEHUE bubmuotexa [JOK

64 OKPYXarOIIEeH Cpeabl 1 https://m.edsoo.ru/00ae4270
Posb XUMHH B pelIeHnn bubmuoreka [JOK

65 9KOJIOTMYECKHX TIpobiieM 1 https://m.edsoo.ru/00ae4270
PesepBHeIil ypok. O6o0IIeHNE 1 bubmmoreka [JOK

66 crucTeMaTu3alurs 3HaHUI 1 https://m.edsoo.ru/00ae0d0a

67 PeseprubIil ypok. O6001IEeH e 1 1 bubmuotexa [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33¢c
PeseprubIil ypok. O600meHNE 1 bubnuoreka [JOK

68 cucTeMaTH3allus 3HaHUI 1 https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOI'PAMME
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YYEBHO-METO/JNYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI IJIS1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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