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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHUM Ha YPOBHE OCHOBHOTO 00ILIET0 0Opa3oBaHUsl COCTaBJICHA Ha
OCHOBE TpeOOBaHUM K pPe3ysIbTaTaM OCBOECHMSI OCHOBHOW 00pa3oBaTEIbHOU MPOrpaMMbl
OCHOBHOTO 0011ero odpaszoBanusi, npenacraBieHHbIx B DI'OC OO0, a Takke Ha OCHOBE
dbenepanbHOI pabouell mporpaMMbl BOCIIUTAHUS U C YUETOM KOHIEMIIUK TTPENO1aBaHUs
yuyeOHOro mnpenMera «XuMHUsS» B 00pa3oBaTelIbHBIX OpraHu3anusax Poccuiickoit
Oenepauni.

[Iporpamma o xumuu Aa€T NpeACTaBICHUE O LETsX, OOIIeH cTpaTeruu 00yUueHus,
BOCIIUTAHUS W  Pa3BUTUSA  OOy4YAIOMMXCS CPEACTBAMU  Y4eOHOTO  MpeaMera,
yCTaHABIMBAET  00s3aTeIbHOE  MPEJAMETHOE  COJEp)KaHue,  NpelycMaTpUBAEeT
pacnpeiesieHue ero Mo Kjiaccam U CTPYKTYPUpPOBaHHUE 10 pa3fieiaM U TeMaM MporpaMMbl
M0 XUMHUM, ONpPEACNSICT KOJUUYECTBEHHbIE M KAYECTBEHHBIC XapaKTEPUCTUKU
collepKaHMs, PEKOMEHJIYEMYIO TOCJIEeI0BATEIbHOCTh HM3YUYECHHS] XUMUU C Y4YETOM
MEXIIPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKA Y4eOHOTO IpoIiecca,
BO3PACTHBIX OCOOEHHOCTEH O00yYaromuxcs, ONpeiessieT BO3MOXKHOCTH TMpeaMeTa s
peanuzanuu TpeOOBaHHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOU
mporpaMMbl Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHMM K
pe3ynbTaTaM 00y4eHUs] XUMUU Ha YPOBHE IIeJIel U3y4eHHsI MPeAMETa U OCHOBHBIX BUJIOB
y4eOHO-TI03HABATEILHOW  JIEATEIBHOCTH OO0YYalolerocs IO OCBOCHHUIO Y4eOHOTO
COJICp/KaHMUS.

3HaHME XUMHUU CIYKAT OCHOBOW il  (OPMHpPOBAHUS  MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeACTaBICHU 0 MaTepUAIbHOM €IMHCTBE MHpA, BAXHYIO POJIb
urpatot GopMHUpyeMble XUMHEH MPEJACTABICHNUS O B3aUMONPEBPAIICHUSX SHEPTUU U 00
HBOJIIOIUH BEIIECTB B MPUPOJIE, O MYTAX PEIICHUS TJIOOAIBHBIX MPOOIEM YCTOHYUBOTO
pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, DHEPreTUUYECKOMW, IHUIIEBOW U SKOJOTHYECKOU
0e301acHOCTH, MPOOIIeM 3 paBOOXPaHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peajn3allid BO3MOKHOCTEH JUIsl caMOpas3BUTHS U (HOPMHUPOBAHUS
KyJIbTYpBI TUYHOCTH, €€ 001Iel 1 (GYHKIMOHATHHOW TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommXxcs,  HaBBIKOB  HMX  CaMOCTOATENIHHOM  y4eOHOW  JIeATEeIhHOCTH,
AKCHEPUMEHTAIBHBIX U  HCCIENOBAaTEIbCKUX YMEHHH, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT €O CHEUU(PUKONH HAy4YHOrO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIETTIOCTHOTO B3TJIA/Ia HAa €IMHCTBO NPUPOJbI M YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUM €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOLIUXCS;

CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAyYHbIM 3HAHUSM, K HPUPOJE, K YETOBEKY, BHOCUT CBOM BKJAJ B 3KOJOTHMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.



JlanHbple HampaBieHUss B OOY4YEHMM XUMHUHU OO€CHeuMBarOTCS crenupuKon
coJiep KaHus y4eOHOTo MpeIMeTa, KOTOPbIHN SBISETCA MEe1arornyecky aJanTHPOBAHHBIM
OoTpakeHHMeM 0a30BOM HAYKH XMMUHU Ha ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMuum Ha ypoBHE OCHOBHOIO 0OILEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIMMUCS CHUCTEMbl [EPBOHAYAIBHBIX MOHATUH XHMHH, OCHOB
HEOPraHUYECKOM XUMHUHM U HEKOTOPBIX OTHAEJIBHBIX 3HAYMMBIX MOHSITUN OPraHUYECKOU
XUMHUH.

CtpykTypa coiepkaHus NpOrpaMMbl IO XUMUU CPOPMUpPOBaHAa HA OCHOBE
CUCTEMHOI0 NMOAX0/1a K €€ n3ydeHuro. CoiepaHnue CKIAIbIBAETCS U3 CUCTEMBI IIOHATUI
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUHN 0 XUMUYecKoil peakiuu. O0e
ATU CHUCTEMBI CTPYKTYPHO OPTraHM30BaHbI MO MPUHIUIY MOCIIEI0BATENBHOTO Pa3BUTHSA
3HAaHUN HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3U;

— IpeJICTaBICHUMN 00 AMEKTPOIUTHUECKON AMCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHNS pacCMaTPUBAKOTCS HA OCHOBE AIMIIMPUYECKH MTOITYUYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOT'O YPOBHS K JIPyromY,
BBIMONHSASL (PYHKIIMM OOBSCHEHHUS M TMPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS U
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHUS U MOJIYYEHUS N3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMMBbl O XUMHUH CTIOCOOCTBYET (POPMHUPOBAHUIO MPECTABICHHS O
XUMHUYECKOW COCTaBIISIIONIEN HAYYHON KapTHUHBI MUpPA B JIOTUKE €€ CUCTEMHOMN IIPUPO/IBI,
LHEHHOCTHOT'O OTHOILICHUS K HAYYHOMY 3HAHUIO U METO/IaM MO3HaHUA B Hayke. 3yueHue
XUMHH POUCXOAUT C MPUBIICYCHUEM 3HAHUH U3 paHee U3yUYEHHBIX YUYCOHBIX MPEIMETOB:
«Oxkpyxaromuit Mmup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiaacey.

[Ipy m3yyeHHH XWMMUHU MPOUCXOIUT (POPMHPOBAHHE 3HAHUN OCHOB XUMHUUYECKOM
HAayKd KakKk oOO0JacTH COBPEMEHHOTO ECTECTBO3HAHHUSA, NPAKTHUYECKOW HESTEIBHOCTU
YelloBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 3amaya y4eOHOTO
MpeaIMeTa COCTOMT B (DOPMHPOBAHUU CHUCTEMbl XMMHUUYECKMX 3HAHUN — BAXKHEUIIIHUX
(dakToOB, MOHSATUH, 3aKOHOB M TEOPETUYECKHUX IOJOKEHUN, MOCTYMHBIX 0000IeHU
MHPOBO33PEHYECKOTO XapaKTepa, si3bIka HAyKd, B MPUOOIICHUH K HAYYHBIM METOJaM
MO3HAHUS MPY U3YUYEHUHU BEIIECTB U XUMUYECKUX PEAKIUi, B QOPMUPOBAHUY U PA3BUTUHU
MO3HABATEIbHBIX YMEHUW W WX NPUMEHEHUU B Yy4eOHO-TIO3HABATEIHHON M y4eOHO-
UCCJIEI0BATENbCKON JESITENIBHOCTH, OCBOCHHM IIpaBWil 0€30IacCHOrO OOpalleHHs C
BEILIECTBAMU B IIOBCEAHEBHOM KU3HHU.

[lpy wW3yyeHHMM XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro OO0Opa30BaHUs Ba)KHOE
3Ha4YeHUE MPUOOPETU TaKUe LEH, KaK:



— (GOpMHpOBaHME HWHTEIUIEKTYaJbHO pPAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO PEIICHHH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HANpaBJIEHHOCTh O0YYEHUsI HA CUCTEMATHUYECKOe MPUOOIIEHHE 00yJaronxcs K
CaMOCTOSITEJIbHOM TO3HABATENbHOW JEATEIbHOCTH, HAYYHBIM METOJIaM I[103HaHUS,
(GOpMHUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CITIOCOOHOCTEN K XUMMUH;

— o0ecreueHue yCIOBUN, CIOCOOCTBYIOIIMX MNPUOOPETEHUIO O0YyYalOIUMHUC
OMbITa Pa3HOOOPA3HOMN NIEATETbHOCTH, TO3HAHUS U CAMOIO3HAHMS, KIIFOUEBbIX HABBIKOB
(KJTI0YEeBBIX KOMIIETEHLIM), UMEIOIMX YHUBEPCATbHOE 3HAUCHHE JIJIsl Pa3IMYHbIX BUJIOB
NeSTEbHOCTH;

— (popMupoBaHue 0611ei PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH,
B TOM YHUCJI€ YMEHUI OOBSICHATH M OLIEHUBATD SIBICHUS OKPYKAIOUIET0 MUpPa, UCTIOIb3Ys
3HAHUS W ONBIT, MOJYYCHHbIC MPU U3YYCHUU XUMUU, MPUMEHSITh UX MPU PEIICHUU
npo0JieM B OBCEITHEBHOM KU3HU U TPYJOBOH JESTEIILHOCTH;

— ¢dopMupoBaHue y OOyYarOMIMXCA T'YMAaHUCTHUYECKUX OTHOILICHWH, MOHUMAHMS
[IEHHOCTH XMMHYECKUX 3HAHUU JJI BBIPAOOTKH SKOJOTUYECKU I1eJIecO00pa3HOro
MOBE/ICHUSI B OBITY U TPYIOBOM JIEATEILHOCTH B IEJSIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPY’KAIOIIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHBAIMU K OOYYEHHMIO, CIOCOOHOCTE K CaMOKOHTpOJIO U
CaMOBOCIIMTAaHHIO HA OCHOBE YCBOCHHS OOIIEYENIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQ WISt U HAPABIEHHOCTH JTaJbHEHIIIETO 00 YyUEeHHUS.

OO61iee yuciIo 4acoB, OTBEACHHBIX JJI M3YUYEHHUS XMMHUU Ha YPOBHE OCHOBHOTO
obmero obpazoBaHus, coctapiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HEJEIIO),
B 9 Ki1acce — 68 yacoB (2 yaca B HEAEINIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayanbHbIe XUMHUYECKUE TOHATHUS

[Ipenmer xumuu. Posib XuMuUM B KU3HU YETIOBEKA. XUMHS B CUCTEME HayK. Tena u
BemecTBa. OU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHoe coCTosiHue BeuecTB. [lonsaTue
0 MeToJlax TMo3HaHWs B XxuMuu. YucTteie BemiectBa U cMmecu. CrnocoObl paszziesneHus
CMeECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHTbI. CUMBOJIBI XUMHUYECKUX JIEMEHTOB.
IIpocThlie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumnueckas ¢gopmysa. BaleHTHOCTh aTOMOB XHUMHUUYECKUX D3JIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemlecTB. OTHocuTeNnbHass aTomHas Macca. OTHOCUTENbHAs
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUHU.

KonnuecTBo BemecTa. Mosib. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA, MACChI
U 4YuCJa CTPYKTYpPHBIX €IMHHI] BemecTBa. Pacuérel mo QopMmynaM XHMHYECKUX
COECIMHEHUMH.

DU3NYECKUE U XUMUYECKHUE ABJICHUS. XUMHUYECKasi peaKkys 1 €€ Mpru3HaKu. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XMMHUEeCKUe ypaBHeHMs. Knaccudukamus XuMudecKux
peakuuii (COeIMHEeHUs, Pa3IoKEeHUs, 3aMeIIeHs, 0OMEeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW TIOCYAOW, MpaBujaMu paboThl B JabopaTopuu u
npuéMamMu oOpalleHuss ¢ JabopaTOPHBIM O00OpYTOBAaHWEM, HM3YyUYEHHE U OIMCaHUE
¢u3nuecknx CBOMCTB 00pa3lloB HEOPTaHWYECKUX BEIIECTB, HAOIOJEHUE (HU3HMUECKUX
(Tu1aBieHue BOCKa, TasHUE JIbJa, PACTHPAHKUE caxapa B CTYIKE, KUIIEHHE U KOHAECHCALIUS
BOABI) M XHUMHYECKUX (FOPEHHME CBEUM, NPOKAIMBAHHE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBHE Meja C KHUCIOTOW) SIBJICHUM, HAOJIOJICHHE M OINKMCAaHUE IPU3HAKOB
NPOTEKAHUS XUMMYECKMX peakiuil (pas3ioKeHue caxapa, B3aUMOJCUCTBHUE CEPHOM
KHUCIIOTBI C XJIOpUJIOM Oapus, pasnokeHue ruapokcuaa meau (IlI) mpu HarpeBanuw,
B3aMMOJICHCTBHE Kele3a ¢ pacTBopoM coiu Menu (1), uzydenune cnoco0oB pazaeneHus
CMeced: C TOMOIIbI0 MarHuTa, QUWIbTPOBAHUE, BBHIMAPUBAHUE, TUCTUIUIALINS,
xpomatorpadusi, TpOBEJECHNE OYUCTKHA TOBAPEHHON COJM, HAOMIOACHUE U OMHCAHUE
pe3yJIbTaTOB IPOBEICHUS ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl,
CO3JIaHME MOJICIICH MOJICKYIT (IIIApOCTEPIKHEBBIX).

BaxHeinune npeacTaBuTe/Id HEOPraHMYeCKUX BelleCTB

Bo3nyx — cmeck razos. CoctaB Bo3ayxa. Kuciopoa — 3eMeHT ¥ TpocToe BEUIECTBO.
Haxoxnenue kucmopoma B mpupoje, GU3NUECKHe W XUMHUYECKHE CBOMCTBA (peaKiuu
ropenust). Oxcupapl. [Ipumenenue kucinopona. CrocoObl MOMyYEHUs KHUCIOPOAA B
nabopatopuu U OpoMbllUIeHHOCTU. KpyroBopor kuciopona B mnpupoae. O30H —
aJuI0TpoINHas MOAU(DUKALIUS KUCTOPO/Ia.



TeroBo# 3Qp(HEeKT XMMHUYECKON peakuu, TEPMOXUMUYECKUE YPABHEHHUS, K30~ U
SHJIOTEPMHUYECKHE peaKMU. TOIUIMBO: yrojib U METaH. 3arpsiI3HEHUE BO3/1yXa, YCUJICHUE
MapHUKOBOTO A PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bonopon — smeMmeHT u mpocTtoe BemecTtBo. HaxoxaeHue Bomopona B NPUPOJAE,
dbu3nUecKkue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOObI noydeHus. KucnoTsl u
COJIH.

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

dusnyeckue cBoncTBa BOAbl. Bona kak pactBopurenb. PactBopbl. HackieHHbIE U
HEHACBIIIEHHBIE pacTBOPBI. PaCTBOpMMOCTH BElIECTB B BOJIe. MaccoBas J0Jisl BEIIECTBA
B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOJbl. OCcHOBaHUs. Poiib pacTBOPOB B IPUPOJIE U B
KW3HU YesioBeka. KpyroBopoT Bozbl B IPUPO/IE. 3arpa3HEHUE NPUPOIHBIX BOJI. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJ.

Knaccudpukanus Heoprannueckux coeauHenuid. Oxcuapl.  Kiaccudukanus
OKCH/JIOB: coJjieoOpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIE) U
HecosieoOpasyromue. HomeHnkmatypa okcugoB. OuU3nMYecKue U XMMHUYECKHE CBOMCTBA
okcui0B. [Tonydyenue okcuaoB.

OcHoBanus. Knaccudukarusi ocCHOBaHUMN: MIETOYH U HEPACTBOPHUMBIC OCHOBAHUSI.
Homenkmarypa ocHoBanuii. ®Dusznyeckne W XMMUYECKHE CBOWCTBA OCHOBAHUM.
[Tomyuyenue oCHOBaHUM.

Kucnorel. Knaccudukammss xucmor. Homenkmarypa xkwucior. dusuueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psan akruBHOCTH MetannoB H. H. bekerosa. [lomyuenune
KHCJIOT.

Comu. Homenknarypa coneid. Duzndyeckue M XUMHUUYECKUE CBOWMCTBA COJICH.
[Tomyuenue conen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COECITMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJECICHUE COACPKAHMUS KHUCIOpOJda B BO3IAyXE, IOIYYEHUE,
coOupaHue, pacro3HaBaHWE W HU3YYCHHE CBOMCTB  KHUCIOPOJa, HAOJIOJCHHE
B3aUMOJICMCTBUS BEIIECTB C KUCIOPOAOM M YCIOBUSI BO3ZHMKHOBEHHUS M MPEKPALICHUS
ropeHusi (moxkapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHUIIOB M OIMCAaHWE WX CBOWCTB,
MoJIyyeHrue, coOMpaHue, PACclO3HABAHUE U M3YyYEHUE CBOICTB BOAOpOJAa (TOpeHue),
B3aumojieiictBue Bojopona ¢ okcuaom wmead (Il)  (Bo3MOKHO uCHOJBb30BaHUE
BUJICOMATEPUATIOB), HAOMIOACHUE OOpa3IOB BEMIECTB KOJIMYECTBOM |  MOJb,
HCCIIEIOBAHUE OCOOCHHOCTEW PacTBOPEHHUS BEIIECTB C Pa3IMYHON pPacTBOPUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C ONPEIECIEHHON MaCCOBOM 10JIE PAaCTBOPEHHOTO BELIECTBA,
B3aMMOJICHCTBHUE BOJIbI C METAJUIaMU (HATPUEM U KaJbliieM) (BO3MOKHO UCIIOIb30BaHUE
BUJICOMATEPUAIIOB), HCCIEAOBAaHUE OOPa3IOB HEOPTaHMYECKUX BEIISCTB PAa3TUIHBIX
KJIaCCOB, HAOJIOJICHUE HW3MEHEHUSI OKPACKHM HMHAMKATOPOB B PACTBOpax KHUCIOT U
iesoue, nyueHue B3aumoencTus okcuaa meau (l1) ¢ pactBopom cepHO KHUCIIOTHI,
KUCJIOT C METajulaMH, pEeakUUil HEUTpaln3aluH, TM[OJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHMM, BBITECHEHHE OJIHOTO MeETaia JPyTMM W3 pAacTBOpa COJIM, PELICHUE



AKCIEPUMEHTAJbHBIX 33Jad 1o TemMe «BaxHeilmue Kiacchl HEOPraHUYECKUX
COCIMHECHUI.

IHepuoanyecknii 3aKkoH v [lepuoguyeckas cucreMa XUMHYECKHX dJ1eMeHTOB /I,
N. MengeneeBa. CrpoeHne aTomMoB. XuMHYECKass CBf3b. OKHCIMTEIBHO-
BOCCTAHOBUTEJIbHBIE PeAKIUN

[lepBble MOMBITKH KJIacCUPUKAIIMU XUMUYECKUX 3JIeMeHTOB. [loHsATHE O rpynmax
CXOJTHBIX 3JIEMEHTOB (ILIEIOYHBIC U II€I0YHO3EMENbHBIE METAJJIbI, TaJIOT€HbI, UHEPTHHIE
ra3bl). DJIEMEHTBI, KOTOpbIe 00pa3yr0T aM(pOTEPHbIE OKCUBI U THJIPOKCUIBI.

ITepuonnueckuit 3akoH. [lepuonnueckas cucrema XuMHYECKUX dineMeHTOB J[. .
MenneneeBa. Koporkonepuonnas wu jiauHHOnepuogHas (opmber [lepuoamdeckoi
cucTeMbl XumMuueckux 35eMeHToB . . Menneneesa. Ilepuonast u rpynibsl. Qu3ndecKui
CMBICJI TOPSAIKOBOIO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctraB atoMHbIX sifep. M3oromsl. Onektpossl. CTtpoeHue
ANIEKTPOHHBIX 000JI04Y€K aTOMOB MepBbIX 20 XuMHUUECKUX djeMeHTOB [lepuoandeckoi
cucrembl J[. M. MengeneeBa. XapakKTepUCTUKa XUMHUYECKOIO 3JIEMEHTa [0 €ro
nonoxeHuro B llepuonnueckon cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMS pajJuyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METALTUYECKUX U HEMETANIMUYECKUX CBOMCTB MO TPYIINaM U MEPUOIaM.

3nauenue Ilepuomuueckoro 3akoHa u Ilepuoguueckodl CHUCTEMBI XUMHYECKUX
3JIEMEHTOB JJISl Pa3BUTHs Hayku U nipakTuku. [[. 1. MenaeneeB — y4€HbIi U TpakKJaHUH.

Xumudeckas cBsi3b. KoBaneHTHas  (mossipHas W HEMOJSIpHAs)  CBS3b.
DIIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb oxuciieHus. OKUCIUTEIbHO--BOCCTAHOBUTENIbHBIE peakiuu. lIpoiiecchl
OKHCJICHHS M BOCCTaHOBJICHUS. OKUCIUTEIIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

u3ydeHrne OoOpas3lloB BEIIECTB METAUIOB M HEMETa/UIOB, B3aMMOJICHCTBUE
TUJIPOKCHIA IIMHKAa C pPAacTBOPAMU KHUCJIOT M IIEJIO0YEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEakiuii (ropeHue,
peaKIUM pa3I0oKEHUsI, COCTUHECHUS).

Mexcnpeomemmunie cea3u

Peanuzamuss MeXNpeaMETHBIX CBsI3€d IMpU H3Y4YEHUU XHMMHHU B 8§ Kiacce
OCYIIECTBIIICTCS Yepe3 MCIOJb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX IOHSTHM,
TaK W MOHATUN, SBISIOIIAXCS CUCTEMHBIMU JIJISI OTJICJIBHBIX MPEIMETOB €CTECTBEHHO--
HAY4YHOTO IUKJIA.

OO0uue ecTeCTBEHHO--HAY4YHbIE TOHSATHS: HAYYHBIN (akKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJgu3, CHHTE3, KIacCU(PUKAIUSA, IePUOAUIHOCTh, HAONIOACHUE, JKCICPHUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MOJEIb, SIBIICHHUE.

du3nKa: Matepusi, aToM, 3JICKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHJ, H30TOIIbI,
PaIUOaKTUBHOCTb, MOJICKYJa, OJJCKTPUYECKUN 3apsil, BEIIECTBO, TeI0, OOBEM,
arperaTHO€ COCTOSIHME BEIIECTBa, ra3, (PU3MYECKUE BEIMYHMHBI, €IUHUIIBI U3MEPEHUS,
KOCMOC, IJIaHeThI, 3BE3/1b1, COJIHIIE.



buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEPATbI, TOPHBIE MOPOJbI, IMOJIE3HBIE
HCKOIIA€MBbIE, TOIUINBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo u XUMHYecKasi peaKIusi

ITepuonnueckuit 3akoH. Ilepuoanyeckas cucrema XUMuU4yecKux siemeHtos [I. M.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHUYECKHX
AJIIEMEHTOB MEPBBIX TPEX NEPUOOB, KaHsl, KAJIbLUA U UX COEAUHEHUI B COOTBETCTBUU C
NOJIOKEHNEM 3JIEMEHTOB B [leproauyeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUAbl XUMUYECKOU CBSI3U. THUIBI KPUCTAJUTMUECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBAa OT THUIA KPUCTAUIMYECKON pEemeETKkn U BUAA
XUMHUYECKOU CBSI3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKHMX BEIIECTB. XHUMUYECKHE
CBOMCTBA BEUIECTB, OTHOCSAUIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHUH,
TE€HETUYECKAS CBA3b HEOPTAHMYECKHUX BEILIECTB.

Knaccuduxainuys XuMHUUECKUX PEAKIIMM MO Pa3IMUHbIM TMpU3HAKaM (M0 YUCTY H
COCTaBY YYacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY 3P (EKTy, M0 U3MEHEHUIO
CTeNeHEl OKHUCIIEHUS XUMHUYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajan3aropa). IK30- U SHIOTEPMHUUECKHIE PEaKINN, TEPMOXUMHUYECKIE YPABHEHHUS.

[lonsitTue o ckopoctu XuMuueckod peakiuu. I[lonstue 00 oOpaTUMBIX Hu
HEOOpaTUMBIX XMMHYECKUX peakuusx. [IoHATHE O TOMOTE€HHBIX U TETEePOTEeHHBIX
peakiusax. Ilonstue o karanuze. IloHsATne o XummudyeckoM paBHOBecuU. DakToOphI,
BJIUSIIOIINE HA CKOPOCTh XUMHYECKON PEAKIIMH U MOJ0KEHHE XUMHYECKOTO PABHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIM OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiiuu. CocTaBlieHHE YPaBHEHU OKUCIUTEIbHO--
BOCCTAHOBHTEIBHBIX PEAKIIMI C HCTIOIB30BAHUEM METOa SJIEKTPOHHOTO OaslaHca.

Teopust 3IEKTPOIUTUYECKOW THUCCOUMALUU. ODJIEKTPOIUTBI U HEIIEKTPOIUTHI.
KaTtnonsl, aHumoHbl. MexaHU3M JIUCCOLMALMM BEIIECTB C PAa3JUYHBIMU BHUAAMU
XuMH4ecKor cBs3u. Ctenens aucconuanui. CHUIbHBIE U CIa0ble SJIEKTPOIIUTHI.

Peakiun noHHOTO OOMEHA. YCIOBHSI MPOTEKAHUS pPEaKIMié MOHHOTO OOMeEHa,
MIOJIHBbIE Y COKpaIIEHHbIE HOHHBIE ypaBHEHHUs peakinii. CBoMCcTBa KUCIOT, OCHOBaHUH U
coJieil B CBETE MPEICTaBICHUN 00 AIEKTPOIUTHYECKOW aucconmanuu. KauecTBeHHBIC
peakiuu Ha noHkbI. [loHsiTHE O THIpONIH3E Ccoeil.

Xumuueckuit IKCnepumenm:

03HAKOMJICHHE C MOJAEISIMU KPUCTAITIMYECKUX PEIIETOK HEOPTAaHUYECKHUX BEIIECTB
— METAJJIOB U HEMETaIoB (Tpadurta U amMasa), CJIOKHBIX BEHIECTB (XJIOpUaa HATPHUS),
HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHYECKOW peakUud OT BO3JEUCTBUS
pa3nu4HbIX (PAKTOPOB, HCCJIEAOBAHUE SJIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB,
nporecca IUCCOUMAlUU KUCIIOT, IeJIoYed M cojield (BO3MOXKHO HMCIOJIb30BAHUE BUIEO
MaTepualoB), MPOBEIACHUE OIBITOB, MJUTIOCTPUPYIOLIUX TPU3HAKU MPOTEKAHUS peaKuid
HOHHOTO 0OMeHa (0Opa3oBaHME OCaJiKa, BhIJICIICHNE Ta3a, 00pa30BaHUE BObI), OMIBITOB,



WUTIOCTPUPYIOIINX HPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIuil (ropeHue,
peaklUuu pasjoKEHMs, COCIUHEHUs), PACIIO3HABAHUE HEOPraHUYECKUX BEIIECTB C
MOMOILBIO KAYECTBEHHBIX PEaKLU Ha NOHBI, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a/1a4.

HeMeTaibl U MX coeTMHEHUS

O61mas xapakrepucTrka ratoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHu okucienus. CtpoeHue u (pU3NYEeCKre CBOMCTBA MPOCTHIX BEIIECTB — I'AJIOT€HOB.
XUMHUYECKHE CBOICTBA Ha mpuMepe Xxjiopa (B3aMMOJEHUCTBHE C METaUlaMH,
HeMeTaulaMu, menoyamu). XinopoBogopoa. ColisiHasi KUCIOTa, XUMUYECKUE CBOMCTBA,
noJjiyueHue, npuMeHeHue. JleficTBue xjiopa U XJI0pOBOJIOpOAa HA OPraHu3M 4YeslIoBeKa.
Baxxueiiue XmopuJibl 1 X HAX0XKIACHUE B IPUPOIE.

O61mas xapakrepuctuka 351eMeHToB VIA-rpymmbsl. OcOOeHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHu okuciienusa. CTpoeHue u pu3nyeckrue CBOMCTBA MPOCTHIX BEIIECTB
— KHCJIOpoJia U cepbl. AJINIOTPONHbIE MOAU(PUKALKUN KUCIOPOIa U Cepbl. XUMHUUYECKHUE
cBoiicTBa cepbl. CepoBOAOPO, CTpOCHHE, HU3HUECKHE U XUMUYECKUE CBOMCTBA. OKCUIBI
Cepbl Kak MPEICTaBUTENU KHUCIOTHBIX OKCUIoB. CepHas KHCIOTa, (DU3UYECKHE U
XUMHYECKUE CBOMCTBA (00IIME KakK MPEJACTaBUTENS KJlacca KUCIOT U CIeU(PUIECKUE).
XVMMHUYECKHE pEeaKIMH, JIekKalle B OCHOBE IMPOMBIIUICHHOTO CHocoba MOJy4eHUs
cepHoit kucnoThl. [Ipumenenne cepHoit KucaoTel. Cou CEpHOM KUCTOTHI, KaYeCTBEHHAS
peakuus Ha cynbdaT-uoH. HaxoxaeHnue cepbl U e€ coeIMHEHUH B pUpoAe. XUMHUUYECKOEe
3arpsi3HEHHE OKPY’KAaloled Cpellbl COeAMHEHUSIMU Ccepbl  (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHHUS.

O61mas xapakTepucTrka 3eMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTETNIEHU OKHUCIEeHUs. A30T, paCpOCTpaHEeHHE B Mpupoe, Gpusndyeckue u
XUMHYecKue cBoiicTBa. KpyroBopor azora B mpupoje. AMMHAK, €ro (Qu3ndeckue u
XUMHYECKUE CBOMCTBA, MoiydeHue u npumeHeHue. Coiau aMMOHUS, UX (Qu3nyeckue u
XMMHYECKHUE CBOWCTBA, NpUMEHEeHHe. KauecTBeHHas peakuus Ha HOHBI aMMOHHS.
A3oTHas KucioTa, e€ moiyueHue, GU3MYecKue W XMMHUYECKHe CBOMCTBa (OOIIMe Kak
MIPEICTaBUTENS KJIacca KHUCIOT U crienuduyeckue). Vcmoap30BaHre HUTPATOB U COJIEH
aMMOHHMSI B Ka4eCTBE MHUHEPAIbHBIX yHOOpeHui. XHUMHUYECKOe 3arpsi3HEHHE
OKpYXaIoILEl Cpelibl COEIMHEHNUAMM a30Ta (KMCIOTHBIE JOX]IM, 3arpsi3HEHHUE BO3/yXa,
nmouBbl ¥ BogoEMOB). Docdop, amtoTponHsie Moaudukanuu docdopa, GuzndecKue u
xumudeckue cpoiictBa. Okcun docdopa (V) u pochopnas kucnora, Gusznyeckue u
XUMUYECKUE CBOMCTBa, TmonyudeHue. Vcmonb3oBanue ¢ocdaroB B  KayecTBe
MUHEPAIbHBIX YI00pEHUH.

O6mas xapakrepuctuka 3meMeHToB |V A-rpymmbl. OcoOeHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE  CTETIEHW OKHUCJICHHS.  YTJIEepoJd, aUIOTPOIHBIE  MOAU(DUKAINH,
pacmpocTpaHeHue B Tpupoje, (U3NYECKMe U XHMUYECKHE CBOMCTBa. AncopOrms.
Kpyrosoport yriepona B npupozge. Okcuubl yriaepoaa, ux GU3NYECKUe U XUMUYECKUE
CBOMCTBa, JICHCTBUE HA KUBbIE OPraHU3MBbI, TOJIyYeHUE U MPUMEHEHUE. DKOJIOTHYECKUE
npoOJieMbl, CBsI3aHHBIE ¢ OKkcuaoM yriepona (1V), rumnoresa riiobdanbHOrO MOTEIICHUS
KJIUMaTa, MapHUKOBBIN 3(dekT. YronbHas kuciota u €€ coiu, ux (U3NYECKHEe U



XUMUYECKUE CBOMCTBRA, MOJyUyeHHEe U npuMeHeHue. KauecTBeHHas peakius Ha kapOoHar-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIEHHOCTH U CEILCKOM
XO35MCTBE.

[lepBoHauanbHble TOHATHA 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHUAX
yriaepoaa (METaH, dTaH, ATWJIEH, alETWJIEH, 3TaHOJI, TJIMLEPUH, YKCYCHas KHUCIOTA).
[TpupogHbIe HICTOYHUKHN YTIIEBOIOPOAOB (YroJb, IPUPOAHBIN Ta3, HEPTH), MPOITYKTHI UX
nepepaboTku (O€H3MH), UX POJIb B OBITY U MPOMBINLICHHOCTU. [ToHsATHE 0 OHOOTHYECKU
BOKHBIX BEIECTBAX: XKUpax, Oelkax, yIrjieBoJaX — M HMX POJIM B JKHU3HU YEJIOBEKA.
MarepuanbHOe €JMHCTBO OPTaHMYECKUX U HEOPTAaHUYECKUX COSTUHEHUM.

Kpemnuii, ero ¢usndyeckre u XMMUYECKUE CBOWCTBA, MOJYUYEHHUE U TIPUMEHEHHE.
Coenunenus: kpeMHus B npupoje. Oo6mue npeacrarieHus: 00 oxkcunae kpemuus (1V) u
KpeMHHEBON KuciaoTe. CUIMKAThl, UX HUCIIOJIH30BaHUE B OBITY, B MPOMBIIIJIEHHOCTH.
Baxueiiiue cTpouTenbHbIE MaTepuaibl:  KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eroH. [IpobreMbl 0e30MacHOr0 MCHOIB30BAHMS CTPOUTENBHBIX MaTEpUAJIOB B
[MOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHrue oOpas3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSHONW KHCJIOTHI,
IIPOBE/ICHUE KAUYEeCTBEHHBIX PEAKIMi Ha XJIOPUJI-MOHBI U HAOJIOJICHUE MPU3HAKOB HX
POTEKAHMUsI, OMBITHI, OTpAKAIOIINEe (PU3NUECKHE U XUMUYECKHE CBOMCTBA TaJIOT€HOB U
UX COEAMHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BHJIEOMATEPHUATIOB), O3HAKOMJICHHE C
oOpasliaMi XJOPUAOB (TaJOreHUIOB), O3HAKOMIIEHHE C o00pa3namMu cepbl U €
COEIMHEHUSMH (BO3MOKHO MCIOJIb30BaHUE BHIEOMATEPHANIOB), HAOIIOAEHUE MpoIiecca
oOyTIMBaHUs caxapa MoJ| IeWCTBUEM KOHIEHTPUPOBAHHON CEpPHOU KUCIIOTHI, U3yUCHUE
XUMUYECKUX CBONCTB pa30aBJIEHHONW CEPHOM KHCIOTHI, MPOBEICHHE KAadeCTBEHHOMU
peakuuu Ha cyinb(haT-uOH U HAONIOJCHHE MpHU3HaKa €€ MPOTEKAaHMs, 03HAKOMIICHUE C
dbu3uYeckuMu  CBOMCTBaMU a30Ta, ¢ochopa W HMX COCIUMHEHUH (BO3MOXKHO
UCITOJIb30BaHUE BHUCOMATEPHUATIOB), oOpa3laMu a30THBIX U (OChHOPHBIX yHOOpPEHUH,
MoJlyyeHue, coOMpaHue, paclio3HaBaHWE M HU3YyYEHHE CBOWCTB aMMHUaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS W (GocdaT-uOH U HU3yYeHUE MPHU3HAKOB HX
MIPOTEKAHUsI, B3aMMOJCHUCTBUE KOHLICHTPUPOBAHHOM Aa30THOW KHCIOTBI C MEIBIO
(BO3MOKHO HCIIOTB30BaHUE BUICOMATEPUATIOB), H3YUCHHE MOJIETIEH KPUCTAUTMUECKUX
peméTok anmMmasa, rpaduta, ¢yIepeHa, O03HAaKOMIIEHHE C MPOILEeCcCOM afcopOIuu
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM yIIEM W YCTPOWCTBOM TMPOTHUBOTas3a,
MoJiyuyeHue, coOupaHue, paclio3HaBaHME W HW3YUYEHUE CBOICTB YIJIEKUCIOTO rasa,
MPOBEJICHNE KAYeCTBEHHBIX pEaKIWid Ha KapOOHAT W CWIMKAT-WOHBI W HW3Y4YCHUE
MPU3HAKOB WX  MPOTEKaHWs, O3HAKOMJIEHWE C  MPOIYKIMEH  CHUIIMKATHOMN
MPOMBITINICHHOCTH, pENICHUE JSKCIEPUMEHTAIBHBIX 3amad 1o Teme «Baxneiimue
HEMETaJUTBI M X COCTHHCHHS.

MeTasibl M UX COeIMHEHUSA

OO0mrast xapakTepUCTUKA XUMHUYECKUX DJIIEMEHTOB — META/NIOB HAa OCHOBAaHUU WX
noJjioxxeHus B Ilepuonnyeckon cucteMe xumudyeckux anneMeHToB . M. Menneneesa u



cTpoeHus atoMoB. CTpoeHHe MeTauioB. MeTalnyeckas CBSI3b M METallIMyecKas
KpUCTAJIMYECKAs pElETKA. OJIEKTPOXMMHUYECKUA Ppsi  HANpSHKEHUH  METAIIOB.
dusnyeckre U XUMUYECKHUE CBOMCTBA MeTau1oB. O01IHe CIOCOOBI MOMYUYESHHS METAILIIOB.
[TonsiTe 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiiaBbl
(ctanp, 4yryH, JIOpaTIOMUHUN, OpOH3a) U UX PUMEHEHHE B ObITY U MIPOMBIIIIEHHOCTH.

[Ileounble MeTawibl: MoOJIOXkEHWE B Ilepronnyeckod CHCTEME XHUMHUYECKUX
anemeHtoB J[. M. MeHneneeBa, CTpOEHHE HX AaTOMOB, HAXO0XJAEHHUE B IMPUPOJE.
dusnyueckne W XUMHUYECKHE CBOWMCTBa (Ha mpumepe Hatpus U Kanus). OKCUIbl U
TUIPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1MIeI0YHbIX METAJUIOB U UX COCAMHEHU.

[IlenoyHO3EMENBHBIE METAJIIBI MATHUM U KaJbLMI: TIOJ0XKEHUE B llepuonnyeckon
cucreme XumMuueckux sneMeHToB 1. 1. MenaeneeBa, CTpoeHUE X aTOMOB, HAX0XKACHUE
B npupoae. PuU3MYeCKue U XMMHYECKME CBOWCTBA MarHus W Kaiblus. Baxueimimne
COCIMHEHUs Kalbls (OKCHJ, THAPOKCHA, coiu). JKECTKOCTh BOJBI U CHOCOOBI €&
YCTpPaHEHMUSI.

AnroMuHMi: tonoxkeHue B [lepuoauueckoi cucteMe XuMudeckux aneMenToB Jl. 1.
MenpeneeBa, CTpOCHUE aToMa, HaxoxkjaeHHe B npupoje. Ouznueckue u XMMHUUYECKUE
cBoMcTBa amroMuHMsI. AMDOTEpHBIE CBOMCTBA OKCUJIA U TUIPOKCHIA ATIOMUHUSI.

Keneso: monoxenue B llepuonnyeckor cucreme XuMu4deckux siemMeHToB [l. .
MenpeneeBa, CTpoeHME aroMa, HaxoxzaeHue B npupoge. dusznueckne U XUMMHUYECKUE
cBoicTBa keneza. Okcuasl, Tuapokcuasl U conu xenesa (1) u xxenesa (11l), ux cocras,
CBOWCTBA U IOJIyYCHHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE ¢ 00pa3liaMi METAJIOB U CILJIaBOB, UX (PU3NYECKUMH CBONCTBAMH,
U3YYEHUE  PE3yJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO  HUCIIOJIB30BaHUE
BHJIEOMAaTepHaioB), OCOOCHHOCTEH B3aUMOJICHCTBHUS OKCHIa KAJIbIIUsI M HATPHUS C BOJAOU
(BO3MOYKHO MCIIOJIb30BaHUE BUAEOMATEPHUATIOB), HCCIETIOBAHUE CBOMCTB KECTKOU BOJIBI,
npoliecca rOpeHus Kene3a B KUCI0poae (BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEPUAIIOB),
MIPU3HAKOB IIPOTEKAHUS KAYECTBEHHBIX PEAKIIMI HA MOHBI: MarHusl, KaJablUs, aTFOMUHUS,
nuuka, xeneza (1) u xeneza (1), menu (1), HabGnrogeHne W omMcaHuWEe TPOIECCOB
OKpallMBaHUs TUIAMEHU MOHAMU HATPUsl, KU U Kalblus (BO3MOKHO MCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), MCCIEOBaHNE aM(POTEPHBIX CBOWCTB THUIPOKCHAA ATIOMUHUSA H
TUAPOKCHIA LMHKA, PEIICHUE SKCIEPUMEHTAJIbHBIX 3ajauy 1o TeMe «Baxueimue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWIIas cpeaa

BemectBa um Martepuasibl B MNOBCEJHEBHOW KW3HM 4YeJIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKMX peakuuii B ObiTy. IlepBas momomis mpu
XUMHYECKHX OKOTax U OTPABIICHUSAX.

XUMHYECKOEe 3arpsi3HEHUE OKpYy’Kawlled cpeabl (mpenesibHasl J10MycTUMAas
KOHIIeHTpanust BeulectB, aainee — I[IJIK). Ponp XxuMuu B pelieHUH 3KOJIOTMYECKHUX
poOJieM.

Xumuueckuit IKCnepumenm:



M3yueHue oO0paslloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, IOJHMMEPHBIC
MaTepHabl).

Meostcnpeomemmnoie ceasu

Peanuzanusa MeXNpeaIMETHBIX CBA3€d TpU M3YYCHUUM XUMHUUM B 9 Kiacce
OCYIIECTBIISIETCS Uepe3 UCTI0JIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITUH, TaK
U TIOHSTUMN, SBJISIIONIUXCS CHUCTEMHBIMHU JUIsl OTIENBHBIX MPEIMETOB €CTECTBEHHO--
Hay4YHOTO ITUKJIA.

OO61ue ecTecTBEHHO-HAYyUHbIE MOHATHS: HAYYHBIN (akT, TUIoTe3a, 3aK0H, TEOpus,
aHajau3, CHUHTE3, KiIacCupuUKaIusi, TM[epUOJUIHOCTh, HAONIOACHUE, OKCIECPUMEHT,
MOJICIMPOBAHKE, W3MEPEHUE, MOJICIb, SIBJICHUE, MapHUKOBBIM A((PEeKT, TEXHOJIOTHS,
MaTepHuabl.

dusnka: Marepus, aToMm, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIM], U30TOIHI,
PaIMOaKTUBHOCTh, MOJICKYJA, DJIEKTPUUECKUN 3apsiji, TPOBOJHUKH, MOJYIPOBOJIHUKH,
TUAJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA,
ras, pacTBOp, PacTBOPUMOCTh, KpHUCTAUIMUECKas pPENIETKa, CIUIaBbl, (PU3HUYECKUE
BEJIMYUHBI, C€IUHUIIBI U3MEPEHHUS, KOCMHUYECKOE TMPOCTPAHCTBO, IUIAHETHI, 3BE3JIHI,
Counnre.

buonorusi:  gortocunHTe3, abIxaHue, OWocdepa, OIKOCHCTEMA, MHUHEPAIbHBIC
yI0OpEeHUsI, MUKPOSJIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: atrmocdepa, ruapocdepa, MUHEpabl, TOPHBIC IMOPOJBI, IOJIC3HBIC
UCKOITaeMbI€, TOIIJINBO, BOJIHBIE PECYPCHI.



IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC Pe3y/IbTaThl OCBOCHUS MPOrPAMMBI OCHOBHOT'O 00IIEro 00pa3oBaHus
JOCTUTAIOTCS B XO7¢ OOydYeHHUS XMMHHM B €IUHCTBE Y4YeOHOM W BOCHHMTATEIHHOMU
JCSTEILHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMH POCCHUCKMMH COIMOKYIBTYPHBIMU U
JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPUHATHIMH B OOIIIECTBE MTPABHIIAMU U HOPMAMHM
MIOBEJICHUS U CTIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COIIMATTU3AIIUN
00y4Jaromuxcs.

JIMYHOCTHBIC pe3yJIbTaThI OTpaKaroT TOTOBHOCTh oOy4JaroImXxcs
PYKOBOJICTBOBATBCS CHUCTEMOM MO3MTHUBHBIX I[EHHOCTHBIX OPHUEHTAIMHA W paACIIMPECHHE
OTIBITA JCATCIIBHOCTH Ha €€ OCHOBE, B TOM YHMCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS .

[ICHHOCTHOT'O OTHOIIEHHS K OTCYECTBEHHOMY KYJIBTYPHOMY, HMCTOPHUYECKOMY H
HAYYHOMY HACJICUIO, MOHMMAaHHS 3HAYCHHS XUMUYECKOM HAYKH B )KU3HU COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH BJaJETh JIOCTOBEPHOW HMHQOpPMAIEH O MepeloBbIX
JOCTHIKCHUSX U OTKPBITUAX MHPOBOM M OTEUCCTBCHHON XHMHH, 3aHHTEPECOBAHHOCTH B
HaY4YHBIX 3HAHHUSIX 00 yCTPOWCTBE MUpPA U OOIIECTBA,

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPECTABIICHUSI O COIMAIBHBIX HOPMaX M MPaBHIaX MEKIUIHOCTHBIX OTHOIICHHUN
B KOJUIGKTHBE, KOMMYHUKATHBHON KOMIIETCHTHOCTH B OOIIECTBEHHO TIOJIE3HOM,
y4eOHO-MCCIIE0BATEIHCKOM, TBOPUECKON M IPYTHX BUIAX JEATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOH  COBMECTHOW  JEATCIBHOCTH  TIPW  BBITIOJHCHUH  yUEOHBIX,
TIO3HABATEIBHBIX 337124, BBITOJIHEHUN XUMUYCCKUX IKCIIEPUMEHTOB, CO3JJaHUHN YIeOHBIX
IPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHWIO M B3aMMOIIOMOIIHM B TIPOIECCE ATOU
y4eOHON IesTeNIbHOCTH, TOTOBHOCTH OIICHHBATH CBOE TMOBEICHHE W IMOCTYITKH CBOUX
TOBApUIIECH C TIO3WIIMA HPABCTBCHHBIX W TIPABOBBIX HOPM C YUYETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS:

MHUPOBO33PEHYCCKHE TIPEJCTABICHUS O BEIIECTBE W XHMHUYCCKOH pPEaKIIHH,
COOTBETCTBYIOIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIIOIIAE OCHOBY
JUT TIOHWMAHHS CYIIHOCTH HAYyYHOW KAapTHUHBI MUpPA, MPEICTaBICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AMMOCBS3SIX YSIOBEKA C MMPUPOIHOMN CPEIoi, O
POJIM XUMUU B TIO3HAHUU ITHX 3aKOHOMEPHOCTEIH;

MO3HaBaTEJIbHBIC MOTHBBI, HAITPABJICHHBIC HA ITOJIYICHNE HOBBIX 3HAHUH 110 XUMUH,
HEOOXOAMMBIE JIJTs1 00BICHEHHS HAOJIFO1aeMbIX TIPOIICCCOB U SIBIICHUM, TIO3HABATEILHOM,
WH(POPMAITMOHHOHN M YATATECIILCKON KYJIBTYPBI, B TOM YHCJIC HABBIKOB CAaMOCTOSITSIILHOM
paboThI C yIeOHBIMU TEKCTAMH, CIIPABOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUYCCKHMHU
cpeacTBaMu HH(POPMAIIMOHHBIX TEXHOJIOTH;



MHTEpPEC K 00YYEHHUIO U MO3HAHUIO, TF0003HATEIbHOCTh, TOTOBHOCTH U CLIOCOOHOCTH
K caM000pa30BaHUI0, MPOEKTHON U UCCIIEI0BATEIbCKON NEATEIbHOCTH, K OCO3HAHHOMY
BbIOOPY HAINpPaBIEHHOCTH U YPOBHS OOYyU€HHUsI B TaJIbHEHIIEM;

4) popMupPOBAHUS KYJILTYPbI 3/10POBbS:

OCO3HAHHME LIEHHOCTU KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3/10POBBIO,
YCTAaHOBKH Ha 3/I0POBBINA 00pa3 ’KU3HU, OCO3HAHUE MOCIIEACTBUI U HEMPUITUE BPEAHBIX
NpUBBIYEK (YNOTpEOJEHUs] aJKOroJis, HAPKOTUKOB, KYypeHHUs), HEO0OXOJIUMOCTH
coOJI0IeHUsT TTpaBuil 0€30MaCHOCTU NpPU OOpPAIEHUH C XUMHYECKMMHU BEUIECTBAMHU B
OBITY U peabHOU KU3HH;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEpEC K MPaKTUYECKOMY HU3Y4YEHHMIO Mpodeccuil U Tpylda pazIuyHOro poja,
yBaXEHHE K TPYIy M pe3ylibTaTaMm TPYIOBOH NEATEIbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHHS] MPEeJIMETHbIX 3HaHWM MO XWMHH, OCO3HAHHBIH BBIOOP HWHIWBUIYAIbHOU
TPACKTOPUU TMPOJOJDKEHHUS O00pa3oBaHUs C YYE€TOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XUMHHM, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEIIHOU
npodeccuOHaTbHOM JESATENBbHOCTH M Pa3BUTHUS HEOOXOJAMMBIX YMEHUW, TOTOBHOCTH
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) 7K0JI0rH4ecKOro BOCIUTAHHUS:

HKOJIOTHYECKH I1eJieco00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHUS, TOHMMAaHUE IIEHHOCTHU 3J0POBOr0 M 0€30MacHOI0
oOpa3za JKHM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MYECKOMY H
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJEHUS TMpaBuil 0€30MacHOIO
MOBE/ICHUSI TIPU pabOTe C BEIIECTBAMH, & TAKKE B CUTYAIUSX, YTPOKAIOIINX 3I0POBbIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJydyaeMble MPH HU3YYCHUH XUMHH, s
pelIeHns] 3aJay, CBA3aHHBIX C OKPYKAIOWIEH IPUPOJHON CPENOH, IJIs IMOBBIICHUS
YPOBHS 3KOJIOTHYECKOU KYJIbTYphI, OCO3HAHUS II100aJIbHOTO XapaKkTepa dKOJOTUYECKUX
npobyieM W MyTell HX pelieHHus IOCPEJCTBOM METOJI0OB XHWMHUH, 3KOJOTHYECKOIro
MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATbCS UM B ITO3HABATEJIBbHON, KOMMYHUKAaTUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTranmpeIMETHBIX pE3yJbTaTOB  BBIICIAIOT  3HAUMMbIE  JUIS
(GopMupoBaHUS MHPOBO33PEHUS OOIICHAYYHbIE MOHATHUSA (3aKOH, TEOPHsl, MPUHLHUII,
runoresa, pakr, CUCTeMa, MPOLECC, SIKCIEPUMEHT U JIPYTOE. ), KOTOPHIE UCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETaX U MO3BOJISIIOT Ha OCHOBE 3HAHUU M3 ITUX
IPEIMETOB (POPMHUPOBATH MPEACTABICHHE O ILIEJIOCTHOW HAYYHOM KapTHUHE Mupa, U
YHUBEpCaJIbHbIE  y4yeOHble  JelcTBUS  (IIO3HABaTEJIbHbIE, KOMMYHHUKATHUBHBIE,
pEeryJsiTUBHBIE),  KOTOpble  oOecreyuBarOT  (QPOPMHpPOBAHME  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO U OCYLIECTBICHHUIO YUEOHOM IEATEIbHOCTH.



ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruueckue aeicTBUS:

YMEHMSI UCIIOJIb30BaTh MPUEMBI JJOTUYECKOTO MBIIUIEHUS MIPU OCBOCHUM 3HAHMIA:
PACKpbIBaTh CMBIC] XMMHUYECKHX TMOHATHUN (BBIACIATh HUX XapaKTEepHbIE MPU3HAKH,
yCTaHABIMBAaTh B3aMMOCBSI3b C APYTUMHU MOHATHSMHU), HCIOIL30BATh TOHSATUS s
OOBSICHEHUS OTHAENbHBIX (PAKTOB W SIBJICHWUM, BHIOMpATh OCHOBAHUS M KPUTEPUM ISt
KJIaccupuKaluy XMMHUYECKHUX BEIIECTB M XHUMHUYECKUX pEakiUi, yCTaHABIUBaTh
MIPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIy OOBEKTaMU HM3Y4YCHUS, CTPOUTH JIOTHUYECKHUE
paccyxaeHusi (MHAYKTUBHBIC, JACAYKTUBHBIC, IO aHAJOTHUH), JeJIaTh BBIBOJBI H
3aKJIFOUYCHUS

yMEHUE TPUMEHSATh B TpoOlleCCe TO3HAHWS TOHATUS  (MPEIMETHBIE W
MeTanpeIMeTHbIE), CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, HCIOJIb3yeMble B XHUMHH,
npeoOpa3oBbIBaTh IMIUPOKO MPUMEHSEMbIE B XUMHUU MOJICJIbHBIE TPEACTABICHUS —
XUMUYECKHUH 3HaK (CUMBOJI DJIEMEHTA), XUMU4ecKas GopMysia U ypaBHEHUE XUMUYECKON
peaKIuu — MPpU PEIICHUH y4eOHO-TI03HABATEIbHBIX 3a/1a4, ¢ YUYETOM ITUX MOJEIbHBIX
NPEJCTABICHUN BBISIBIATL M XapAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU H3Y4aeMBbIX
O0OBEKTOB — XUMHUYECKHX BEIIECTB W XUMHYECKUX PEaKIUi, BBISBIATH OO0IIHe
3aKOHOMEPHOCTH, TNPUUYUHHO-CJIEACTBEHHbIC CBS3M U MPOTUBOPEUMUS B H3YyYAEMbIX
MpoIECCaxX U SIBJICHUSX.

ba3oBble ucciienoBaTebCKe AeMCTBUS.

YMEHHME HCIOJIB30BaTh IIOCTABJICHHBIE BOINPOCH B KauyeCTBE HMHCTPYMEHTA
MO3HAHMS, a TaK)Ke B KAa4eCTBE OCHOBBI JJIA (POPMHUPOBAHHS THUIIOTE3BI IO MPOBEPKE
MPaBWJIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHne OmbITa MO IUIAHHPOBAHHMIO, OpraHW3alldd W  IIPOBEJICHUIO
YUYCHUYECKUX IKCIIEPUMEHTOB, yMEHHE HAOIIOATh 3a XOA0M IIPOIIecca, CaMOCTOSTEIILHO
IIPOTHO3UPOBATH €T0 PE3yIbTaT, POPMYITUPOBATH OOOOIIIEHUS 1 BEIBOIBI IO PE3yIbTaTaM
IPOBEAEHHOTO ONBITA, UCCIICAOBAHUS, COCTABIIATh OTYET O MPOEIaHHOMN padoTe.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOMpaTh, aHATU3UPOBATHh U HHTEPIIPETUPOBATH HHGOPMAITUIO PAa3IMIHBIX
BUJIOB M (OPM TMPEJCTABICHHS, IIOJy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (HAy4IHO-
MONYJISIPHAS JTUTEpaTypa XHUMHUYECKOTO COJIEPKaHUsS, CIPABOYHBIC MOCOOUS, PECypCHI
NHTepHeTa), KPUTHYECKH  OIICHMBATh IPOTUBOPECUMBYIO U  HEJOCTOBEPHYIO
uH(bOpMAIHIO;

YyMEHHE TPUMCHATh Pa3IUYHbIE METOJBI M 3alpochl IPH IOHCKE M OTOOpE
WH(pOpPMAIMK U COOTBETCTBYIOIMINX JaHHBIX, HEOOXOIUMBIX JIJISI BEITTOJIHCHUS YUSOHBIX U
MMO3HABATEIBHBIX 3a7a4 OMNPEASAEHHOTO THITA, NPUOOPETCHHUE OMbITa B 00JaCTH
WCTOJIb30BaHUA  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,  OBJIaJICHUE
KyJIbTYpOi aKTUBHOTO MCITOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX CUCTEM, CAMOCTOSITEIILHO
BBIOUpATh ONTUMANBHYIO (OPMY TMpeaAcTaBieHHs HHGOPMAIMU U HILIIOCTPHUPOBATH



perraemMbie 3aa91 HECJIOKHBIMU CXeMaMH, JHarpaMMaMi, IpYTUMH GopMaMu TpaduKu
M UX KOMOHMHAIIUIMU;

YMEHHUE  UCIOJb30BaTh M  aHAIM3UpOBaTh B  Mpolecce ydyeOHOW U
HCCIIEIOBATELCKON JIEITEIbHOCTH HH(POPMAIMI0O O BIMSHUU MPOMBIIIJIEHHOCTH,
CEJIBCKOI'0 XO3SICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY KAIOIEe MPUPOTHON CPEIbl.

KoMMmyHHKATHBHBIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUSI:

yMEHHUs 3a7aBaTh BOMPOCH! (B X0j€ Auayiora M (WIH) JTUCKYCCUHU) MO CYIIECTBY
o0OcyxaaeMoi TeMbl, (POPMYJIMPOBATH CBOU MPEJJIOKEHUSI OTHOCUTEIFHO BBITIOJIHEHUS
MPEUIOKEHHOW 3a/1a4u;

YMEHUS TIPEACTABISATh MOJYYCHHBIC PE3YIbTaThI M03HABATEILHON ICSATEILHOCTH B
YCTHBIX M THMCBMEHHBIX TEKCTaxX; JeNaTh NPE3CHTAIUI0 PEe3yJbTAaTOB BBITIOJHCHHUS
XUMHUYECKOT0 JKclepuMeHTa (J1abopaTOpHOro OImbITa, Ja00OpaTOpHOM pabdOThl 1O
UCCJICJIOBAaHUIO CBOMCTB BEIIECTB, YI€OHOTO ITPOCKTA);

yMEHUSA Y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHHKAMH B  COBMECTHOM
MO3HABATEILHON W HCCIIEIOBATEILCKOM JIEATEILHOCTH TMPU PEIICHUH BO3HUKAIOIIUX
npoOJieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS MO3UIUHN (00CYX)IeHUS,
OOMEH MHCHHMSIMH, «MO3TOBBIC INTYPMBI», KOODPJWHAIMS COBMECTHBIX JICHCTBHIA,
OTIpeJICJICHUE KPUTEPHUEB 10 OIICHKE KAYECTBA BBHIMOJHEHHOU PabOThI U IPYTHUE).

PerynsiTuBHbIe YHHBepcalbHbIe YUeOHbIe 1eficTBUS:

YMEHHE CaMOCTOSITEJIbBHO OINPENENsaTh Ield JACSTENbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISIT, KOHTPOJUPOBATh W TPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh Hambosiee A(h(PEeKTUBHBIE CIOCOOBI pEIICHHS YYEOHBIX U
MO3HABAaTEIbHBIX  3a7a4, CaMOCTOATEIbHO COCTAaBJISATh WIM  KOPPEKTHPOBATH
MPEUIOKEHHBI aJITOPUTM JICMCTBUU TIPH BBIMOJIHEHUN 3aJaHUN C YYETOM IMOJYUYCHUS
HOBBIX 3HAaHMM 00 H3y4aeMbIX OOBEKTaX — BEHIECTBAX M pEAKIUSAX, OIEHUBATH
COOTBETCTBHE TMOJIYYEHHOTO pe3yibTaTa 3asBICHHOM I€JH, YMEHHE HCIOJIb30BaTh H
aHAM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCJIOBUH 3a/IaHUM.

MNPEAMETHBIE PE3YJIBTATBI

B cocTtaBe npenMeTHBIX pe3yJbTaTOB MO OCBOCHUIO 00A3aTEIBLHOIO COJIEPKAHUS,
YCTaHOBIIEHHOTO JTaHHOUW (henepanbHON paboueil MporpamMMmoil, BBIIEISIOT: OCBOCHHBIC
oOy4JaromMMICS Hay4YHBbIC 3HAHUS, YMEHUSI M CTIOCOOBI ACHCTBHH, CIEMPUIESCKUE IS
MPEeAMETHON 001acTi «XUMHUSI», BUJIBI IEATEIHHOCTH TI0 TOTYYEHUIO0 HOBOT'O 3HAHUSA, €TO
WHTEPIPETANNY, MPEOOPa30BAHUI0 U NMPUMEHEHUIO B PA3IUYHBIX YYEOHBIX M HOBBIX
CUTYaIusX.

K koHiy oOyueHusi B 8 kJjiacce mpeIMETHBIE PE3yJNbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUH:

PacKphIBaTh CMBICI OCHOBHBIX XHMUYECKHX IMOHSITHH: aTOM, MOJICKYJa, XHMHYECKUN
AJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOPOJIHAs U
HEOJHOPOJIHASI), BAJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAas W MOJIEKYJISIpHAs Macca,



KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs MAacca, MaccoBasi 1Ol XMMUYECKOTO AJIEMEHTA
B COCAMHEHUHU, MOJISIpHBIA  OOBEM, OKCHJ, KHUCJIOTAa, OCHOBaHHUE, COJb,
ANEKTPOOTPULIATETLHOCTh, CTEIIEHb OKUCIEHUS, XUMHUUYECKasl peaKIys, KIacCu(PpUKaLHs
pPEaKIUil: peakluu COCAUHEHNS, PEAKIMU PA3JIOKEHUS, PEAKIIUN 3AMEIICHHS, PEAKLINH
00OMEHa, HK30- U SHJOTEPMUUYECKHE PEAKLIMH, TEIIOBOM 3P(EKT peakluu, 1Ipo aToma,
AJNIEKTPOHHBIN CJIOW aToMa, aTOMHasg OpOuTalb, PAJAUYyC aToMa, XUMHUYECKas CBS3b,
MOJISIPHAs W HEMOJSpHAs KOBAJICHTHAs CBSA3b, MOHHAs CBS3b, MOH, KaTHOH, AHHOH,
pacTBOp, MaccoBas J0Ji BelllecTBa (IPOLIEHTHAs KOHLIEHTPALUs1) B pacCTBOPE;
WUIFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHSATUNA M NPUMEHATH 3TH
NOHATUS NPYU ONMCAHUU BEUIECTB U UX MIPEBPALLCHU;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY [UJIsi COCTaBieHUs (QOpMysl BEUIECTB H
YPAaBHEHUN XMMUYECKUX PEAKIUN;

ONpeJeNsITh BaJCHTHOCTb ATOMOB 3JEMEHTOB B OWHApHBIX COEIMHEHUSIX, CTEINEHb
OKHUCJICHHSI 3JEMEHTOB B OWHApHBIX COEIMHEHUSX, TNPUHAJIC)KHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEQUHEHUH 1o ¢opMynaM, BUJ XUMUYECKOM CBSI3H
(KOoBaJICHTHAsI M HIOHHAsI) B HEOPTaHUYECKUX COCTMHEHUSIX;

packpbiBaTh cMbIci [lepuognueckoro 3akona JI. M. MenpgeneeBa: 1eMOHCTPUPOBATH
NOHUMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX DJIEMEHTOB OT HX
nonoxxkeHuss B Ileproanuecko cuCTEME, 3aKOHOB COXPAaHEHUsI MAacChl BEIIECTB,
IOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaIpo;

ONMKCHIBATh W XapakTepu3oBaTh TaOnuuHyto ¢opmy [lepuonnueckoid CUCTEMBI
XUMUYECKUX 3JIEMEHTOB: pa3jiMyaTh MOHITHS «rJaBHas mnoAarpynmna (A-rpynmna)» u
«mobounas mnoxarpynna (b-rpynma)», Mansie u OoibIlIME TMEPUOABI, COOTHOCHUTH
o0o3HaueHus, KOTopbie UMerTcs B Tabmune «llepuoguueckas cucreMa XUMHUYECKUX
sanemeHToB J[. . MenaeneeBa» ¢ 4HMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI ATOMOB
XUMHYECKUX DJJIEMEHTOB (COCTaB M 3apsl sjapa, oOIee 4YHUCIO DJIEKTPOHOB U
pacrpe/ieieHue UX 1Mo JIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh XUMUUECKHE 3JIEMEHTHI, HEOPraHMUECKHUE BEIIECTBAa, XMMHUUYECKHE
peakuuy (IO YKCIYy M COCTaBY y4YaCTBYIOIIMX B PEaKLUWH BEIIECTB, 110 TEIUIOBOMY
sbdekry);

XapaKkTepHu30BaTh (ONMUCHIBATh) OOIIME XWMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB,  MOATBEPXkJAas  OMNUCAHUE MNpPUMEpPaMH  MOJEKYJSIPHBIX  YpaBHECHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOI'O COCTAaBa,
BO3MOYXHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAIIECHNUN B Pa3JINYHBIX YCIOBUSIX;
BBIYUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO
J0JI0 XUMUYECKOTO 3JIEMEHTa Mo (popMyse COeAMHEHUs, MAaCCOBYIO JOJIO BEIleCTBA B
pacTBOpe, IPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;



MIPUMEHATh OCHOBHBIC OIEPALIMU MBICIUTEIBHON AEATEIBHOCTH — AHAJIW3 U CHUHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEMATU3aIMI0, KIacCU(UKAIUIO, BBISBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBS3€M — JJI1 U3YYCHHUS CBOMCTB BELIECTB U XUMHUYECKUX PEaAKLHUM,
€CTEeCTBEHHO-HAYUYHbIE METO/IbI MIO3HAHUS — HAOJI0ICHUE, U3MEPEHNE, MOICIIUPOBAHME,
AKCTIEPUMEHT (peasIbHBIM U MBICIICHHBIN);
cleloBaTh TMpaBWIaM TMOJb30BaHUS XUMUYECKOM TMOCYAOM U  J1abopaTOPHBIM
o0oOpy/IoBaHMEM, a TaKKe MpaBUiiaM OOpalleHHs C BEHIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMU 10 BBIMOJHEHUIO JA00PAaTOPHBIX XUMHUECKHUX OMBITOB MO MOJYYEHUIO U
coOMpaHnio Ta3000pa3HBIX BEHIECTB (BOAOpOJAa U KHUCJIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB C OIPENECIEHHON MACCOBOU JOJIEM PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATh U
IPOBOAUTh XUMHUUYECKHE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH M
KHUCJIOT C TIOMOIIbIO0 UHIUKATOPOB (J1TakMycC, heHondTaaenH, METUIIOPAHX U IPYTHE).

K xoniy obyuenuss B 9 kJjiacce mpeaMeTHbIE Pe3yJbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMCHUM:
pPacKphIBaTh CMBICI OCHOBHBIX XHMHMYECKUX MOHATUI: XMMHWYECKUW DJIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJI€HTHOCTb,
3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJICHUSA, XUMHUYECKas pPeakiusd, XUMHUUYECKas
CBSI3b, TEIJIOBOM A((PEeKT peakiuu, MOJb, MOJSPHBIA O0BEM, PACTBOP, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJEKTPOJIUTUYECKAsT TUCCOLMAIIMS, PpEaKkluu HOHHOro oOMeHa,
KaTajgu3aTtop, XUMHUYECKOE paBHOBeCHE, O0OpaTHUMble M HeoOpaTHUMbIe pEeaKIln,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUN, OKUCIUTED, BOCCTAHOBUTENb, OKUCIIEHUE
U BOCCTAHOBJICHUE, AJJIOTPONHs, aM(pOTEPHOCTh, XUMHUYECKasi CBsA3b (KOBaJIEHTHas,
MOHHAs, METAJUIMYECKasi), KpUCTAUINYECKas PEHIETKa, KOppo3us METAJUIOB, CIUIABHI,
CKOPOCTh XUMHWYECKOW PpEaAKIUU, TMpeAcabHO nomyctumas KoHueHtpamus [IJIK
BEILECTBA;
WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHSATUNA M MNPUMEHATH 3TH
HNOHSTUS NPU ONMCAHUM BEUIECTB U UX MPEBPALCHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJHKY [JIsi COCTaBleHUss (GOpMyNT BEIIECTB U
YPaBHEHUU XUMUYECKUX PEAKIUN;
ONPEAEATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS] XUMUYECKUX JJIEMEHTOB B COCIMHEHUSX
Pa3IMYHOTO COCTABA, MPUHAJIEAKHOCTD BELIECTB K ONPEACIEHHOMY KJIACCY COEAUHECHUN
no QopmynaM, BUJ XHMHUYECKOW CBs3M (KOBaJIeHTHAs, WOHHAs, METAJUIMYECcKas) B
HEOPTaHUYECKUX COCIMHEHUSX, 3aps]l HOHA M0 XUMHUUECKOU (popmyIie, XapakTep Cpeibl
B BOJHBIX PAacTBOpPaxX HEOPraHMYECKUX COEAWHEHUW, TUN KPHUCTAJUIMYECKOM PEIIETKU
KOHKPETHOI'O BEIIECTBA;
packpeiBaTh cMbIci [leproanueckoro 3akona /. 1. MenaeneeBa u 1eMOHCTPUPOBATH €TI0
MOHMUMAaHWE: OMHUCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepuoamaeckoit
CUCTEMbl XMMHUYECKHX JJEMEHTOB: pa3inyaTh MOHATUS «rjlaBHas noarpynna (A-
rpynmna)» u «mnobounas mnoarpynna (b-rpymnma)», Manbie W OOJdbIIME MEPHUOJIBI,



COOTHOCUTh 0003HAaUCHHUSI, KOTOPbIE UMEIOTCS B IEPUOANUECKOMN TaOIHIIE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHYECKUX DJIEMEHTOB (COCTaB U 3apsij sjpa,
o0l1lee YMCIIO AJIEKTPOHOB U PACHPEACIICHHE UX IO JIEKTPOHHBIM CIOSIM), OOBSICHSIThH
001111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWMCTB 2JIEMEHTOB U UX COEIMHEHUH B Ipeenax
MaJIBIX TIEPUOJOB U TIABHBIX HOATPYIII C YUETOM CTPOCHUS UX ATOMOB;
KJIacCU(UIIUPOBATH XUMHUYECKUE DJIEMEHThI, HEOPraHUYECKHUE BEIIECTBA, XUMUUECKHUE
peakiuu (10 YMCIYy W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY
s dekTy, o UBMEHEHUIO CTeNIEHENH OKUCIICHUSI XUMUUECKUX DJIEMEHTOR);
XapakTepu3oBaTh (OMHUCHIBATH) OOIMKME U cHenuuUecKkue XUMUYECKHE CBOWMCTBA
MPOCTHIX U CJIOXKHBIX BELIECTB, MOATBEPKAasi ONUCAHUE MPUMEPAMHU MOJEKYJISIPHBIX U
MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIN;

COCTABJIATh YPABHEHUS DJIEKTPOJIUTUYECKON JTUCCOLMALIMU KHUCIOT, LIEJI0YEH U COJIEH,
MOJIHBIE M COKpAIIEHHBIC YPABHEHUS PEaKIMii MOHHOTO OOMEHa, YpaBHEHUS PEaKIlui,
NOATBEPKIAIOIMIUX CYHIECTBOBAHME T'€HETHYECKOW CBA3M MEXIYy BELIECTBAMH
Pa3IMYHBIX KJIACCOB,;

pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENIBLHBIX PpPEAKIUi MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOT'0 OajlaHca 3THX PeaKIIui;

MPOTHO3MPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHMS, BO3MOKHOCTH
NPOTEKAaHUSI XUMUYECKUX MTPEBPALLIEHUN B PA3JIUYHBIX YCIOBUSX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (opMyJie COeIMHEHUS, MaCCOBYIO JOJIO BEIIECTBA B
pacTBOpe, IPOBOJIUTH PACUETHI IO YPABHEHNUIO XUMUYECKON PEAKIINH;

coONI0aTh MpaBWJIa TOJIb30BAHUS XUMHUYECKOM TMOCylod U J1abopaTOpHBIM
o0opyZOBaHMEM, a TaKXKe TMpaBHiia OOpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMU IO BBITIOJTHEHUIO JTAOOPATOPHBIX XUMUUYECKHUX OMBITOB IO MOJIYYEHHUIO U
coOupaHuIio ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOro rasa);

IPOBOJIUTh PEAKLMH, MOATBEPKIAIOUIME KAYECTBEHHBIM COCTaB PA3JIMYHBIX BEILECTB:
pacmo3HaBaTh OMBITHBIM MyTEM XJIOPUA-, OpOMHI-, HOAMA-, KapOoHaT-, ¢docdar-,
CWIHMKAT-, Cynb(aT-, TUIPOKCHI-UOHBI, KATHOHBI aMMOHHS ¥ WOHBI HM3YyYECHHBIX
METAJUIOB, IPUCYTCTBYIOLINAE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;
IIPUMEHATh OCHOBHBIC OIIEPALIMM MBICIUTEIBHON AEATEIBHOCTH — AHAJIN3 U CHUHTE3,
CpaBHeHHE, OOOOIIEHHE, CHUCTEeMATH3aIlMI0, BBISBICHUE MPUUYNHHO-CIEICTBEHHBIX
CBSI3€M — I HM3YyYEHUS CBOMCTB BEUIECTB M XMMHUYECKHMX pPEAKUUW, €CTECTBEHHO-
HAy4YHBIE METOJIbI TIO3HAHUS — HAOIIO/IEHNEe, U3MEPEHHE, MOJCITUPOBAHUE, IKCIIEPUMEHT
(pealibHbIN U MBICIICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

KoaudecTBo 9acoB

Ne Kontpoan | Ilpakruyec | JIEKTpoHHbIE (LH(pPOBLIE)
HaumeHoBaHue pa3/iejioB U TeM MPOrPaMMBbl
n/n Bcero HBIE KHe 05pa3OBaTeJH)HI)Ie pecypcehl
padoTsbI padoThI
Pa3nen 1. [lepBoHayaibHble XHMHYECKHE TIOHATHS
X — 0
11 VIMHS 7 BOKHAT 00JACTH CCTCCTBOSHAMI 1 5 0 2 Bu6mmorexa LIOK https://m.edsoo.ru/7f41837¢
MPAKTUIECKON JCSITEILHOCTH YeIIOBEKA
1.2 BemecTBa 1 XuMudeckue peakuuu 15 1 0 bubnuoreka [{OK https://m.edsoo.ru/7f41837¢
Hroro mo pazueny 20
Paspnen 2. Baxuneiiume npeacTaBuTe M HEOPraHMYECKUX BELECTB
2.1 Bosayx. Kucnopon. [Tonsarue 06 okcumax 6 0 0 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopona.ITonstie o KUCIOTax U COMSIX 8 0 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [lonsiTre 06 ocHOBaHUSAX 5 1 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIACChl HEOPTAHMYECKUX COSIMHEHUIN 11 1 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
Hroro no pazgeny 30

Pasznen 3. llepuoauyeckuii 3axoH u [lepuoguveckas cucrema xumuueckux 1eMenToB /. U. MenaesieeBa. CtpoeHue aTroMoB. XUMHUYECKast

cBs13b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHBIE PeaKINU
ITepuoauueckuii 3akoH u Ileproauueckas
3.1 cucTeMa XuMU4eckux sneMenToB /. U. 7 0 0 bubmuoreka I{OK https://m.edsoo.ru/7f41837¢
Memnpene-eBa. CTpoeHHE aToMa
X .0 -
3.2 FIMHTHCCRAT CBASE. LKHCITHTEIRHO 8 1 0 bubmuoreka I{OK https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIbHBIC PEAKITUU
Uroro no pazgeny 15 bubmmoreka [{OK https://m.edsoo.ru/7f41837¢c
PeszepBHoe Bpems 3 0 0 bubmmoreka [{OK https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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9 KUIIACC

Ne HaumeHoBaHue pa3/ejioB U TeM MPOrPaMMBbI KosnuecTBo 4acoB DJIeKTpOoHHbIE (HHU(PPOBBIE)
n/n Beer | Kontpous | IlpakTn o0pa3oBaTe/ibHbIE peCypChl
0 HbIE yeckHne
padoThI padoThI
Pa3nes 1. BemecTBo U XMH4yecKkne peakuun
1.1 [ToBTOpenue u yrinyoieHrne 3HaHUNH OCHOBHBIX Pa3/iesioB 5 1 0 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Kypca 8 Kkimacca
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHUECKUX peakluil 4 0 0 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
1.3 DneKTpoauTHYecKas quccoluanus. XUMUYECKue 8 1 1 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
pEaKIuy B pacTBOPax
Hroro no pazneny 17
Paspgen 2. Hemerayuibl M UX COeIMHEHUS
2.1 OO01as XxapakTepUCTUKAa XUMUYECKUX d1eMeHTOB VIIA- 4 0 1 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
rpynnsl. I'agoreHst
2.2 OO011as XxapakTepUCTUKAa XUMUYECKHUX dJIeMeHTOB VIA- 6 0 0 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
rpynnbl. Cepa u €€ COeTMHEHUs
2.3 OO6mrast XxapakTepUCTHKAa XUMHUUYECKHUX AIeMeHTOB V A- 7 0 1 bubnuoteka I{OK https://m.edsoo.ru/7f41a636
rpynnsl. A30T, Gochop U UX COeAMHEHUS
2.4 OO6mrast XxapaKTepUCTUKA XUMHUUECKHX deMeHTOB IV A- 8 1 2 bubnuoteka I{OK https://m.edsoo.ru/7f41a636
rpynnsl. Yriaepoa U KPEMHHUM U UX COeTMHEHUS
Hroro no pazgeny 25
Pa3znen 3. Meraiibl M X COeANHEHUS
3.1 OO01111€e cBOIiCTBA METAJIJIOB 4 0 0 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
3.2 BaxkHelIne MeTaJUIBI U UX COSTUHEHUS 16 1 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pa3nes 4. Xumus 1 OKpyKawuas cpeaa
4.1 BemiectBa 1 MmaTepuabl B )KM3HU YEJIOBEKa 3 0 0 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Wtoro mo pazneny 3
Pe3sepBHOE BpeMs 3 0 0 bubnuoreka L1OK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara
Tema ypoka Koutpoasubie | IpakTuyeckue uudposbie
n/n Bcero H3Y4YeHH s
padoTsI padoThI odpa3oBaTejibHbIE
pecypcsl
1 [Ipenmer xumuu. Poss XumMuu B )KU3HU 1 0 0 01.09 bu6mmoreka [{OK
yejtoBeka. Tela u BelecTsa ' https://m.edsoo.ru/ff0d210c
bubmmoreka [{OK
2 I1 1 0 0 05.09
OHSTHE O METOJaX MO3HAHMS B XUMHH httos://m.edsoo.ru/f0d227e
[IpakTueckas padota Ne 1 «[IpaBuia paboTs
3 B J1abopaTtopuu ¥ IpuEMBI 0OpaIIeHHUS C 1 0 0.5 08.09 bubmorexa TOK
' ' https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTI0BAHUEM)
Uuctele BemecTBa u cMecu. CriocoObl bubmuorexa [JOK
4 . 1 0 0 12.09
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota Ne 2 «Paznenenue
5 cMmecelt (Ha mpuMepe OYMCTKY TTOBAPEHHOM 1 0 0.5 15.09 Bubmmorexa [IOK
PHMEP P ' ' https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [JOK
6 A 1 0 0 19.09
TOMET 1 MOTISKYTIBL https://m.edsoo.ru/ff0d2a6¢c
XHUMHYCCKUE JICMEHTBI. 3HAKH (CUMBOJIBI) bubnrorexa [JOK
7 1 0 0 22.09
XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubnuoreka [JOK
8 II 1 0 0 26.09
POCTRIC | CHONHLIC BEIMECTRA https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [JOK
9 A - 1 0 0 29.09
TOMHOMOICKYIPHOS yACHHS https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIICCTB. BuG OK
10 Xumnueckas popmyina. BareHTHOCTh aTOMOB 1 0 0 03.10 nomorexa L

XUMHWYCCKHUX JJICMCHTOB

https://m.edsoo.ru/ff0d2eae
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1 OTHocuTENbHAs aTOMHAs Macca. 06.10 bubnmorexa [JOK
OTtHocuTeNnbHAsI MOJIEKYJISIpHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO AJIEMEHTA B 10.10 bubmmoreka [{OK
COEIMHEHUU ' https://m.edsoo.ru/ff0d350c
13 KonnuectBo Bemecra. Mosbs. MossipHast 13.10 bubnuorexa [JOK
macca ' https://m.edsoo0.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBIICHUSI. 17.10 bubmmoreka [{OK
Xumudeckas peakius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs MPOTEKAHUS 20.10 bubnuorexa [JOK
XUMHUYECKUX PEAKIIUI ' https://m.edsoo.ru/ff0d3a16
16 3aK0oH COXpaHEHHUs MACChl BEIECTB. 24,10 bubmuorexa [JOK
XuMHUYECKHE ypaBHEHUS ' https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koaMdecTBa, MacChl BEIIECTBA 2710 bu6moreka [IOK
M0 YPaBHEHUSIM XUMHUUYECKUX PEaKIIHi ' https://m.edsoo.ru/ff0d5708
Knaccudukanusa XxuMudeckux peakmmum
18 (coe I/II;EHI/IH A3JI0KCHUS 3a1\I;e eHUS 07.11 Bubnmorexa [IOK
A P ’ . ’ ' https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHITUKJIOTICTUCT 060(?Il eHHUE 1 10.11 bubmmorexa [IOK
H AT, Hvl ' https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponsnas padora Nel no teme «BermiectBa 1411 bubnnoreka [JOK
Y XUMHYECKHE PEaKIUN» ' https://m.edsoo.ru/ff0d4290
PabGora Hax ommbOkamu. Bo3nyx — cMmech
21 razoB CocI"lraB BO3/yXa KI/ICJ‘IZXO 17.11 bubmorexa HOK
i Hyxa. pon ' https://m.edsoo.ru/ff0d448e
AJIEMEHT U TpOcToe BemiecTBo. O30H
duznyecKkue U XUMHUIECKHE CBONCTBA
bu6mmoreka [JOK
22 KHCIOpoa (peakuu OKUCIICHUS, TOPEHHUE). 21.11

[Tousitre 00 okcumax

https://m.edsoo.ru/ff0d4614
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Croco0bl MOJTy4eHUs KHCI0POia B

bubmuoreka [JOK
23 aboparo 0 €HHOCTH. 24.11
NabOpaTOPHH H NPOMBIIUICHHOCTH https.//m.edsoo.ru/ff0d497a
[IpumeHeHue kucnopoaa
TemmoBoit 3¢ (heKT XUMHIECKON peaKInH,
24 IIOHATHE O TEPMOXUMHUUYECKOM YPABHCHUU 28.11 bubnmorexa LHOK
P yp ’ ' https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTCPMHUYCCKHUX PEaAKIIHIX
TormmmBo (HedTh, yroab U METaH).
25 3ar 5I3H€I-£I/Ie(lf)30321yra CoCOOBI lro 01.12 bubnmorexa LOK
p yXd, ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[IpakTiueckas padora Ne 3 o Teme
26 «[Tonmyyenne u coOupanme KUCIOPOIa 05.12 bubmmorexa [IOK
i . P POSS ' https://m.edsoo.ru/ff0d4ae?
W3YYCHHE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpocToe BEMIECTBO. 08.12 bu6moreka [IOK
Haxosxenue B mpupoe ' https://m.edsoo.ru/ff0d4dd0
dOusnvecKkue U XMMHUYECKHUE CBOMCTBA bubmuorexa [JOK
28 12.12
Bojopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 I1 (§] 15.12
ORATHE O RUCHOTAxX 1 COIAX https://m.edsoo.ru/ff0d50d2
Crioco0bl Mosty4eHus BOJAOPO/Ia B bubnuorexa [JOK
30 19.12
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTueckas pabota Ne 4 o Teme
31 «[Tonyuenne u codbupanure BOIOPOIa 22.12 bubnmorexa [IOK
i _ p Aopoaa, ' https://m.edsoo.ru/ff0d4f42
W3YYEHHUE ero CBOICTBY»
N bubmuoreka [JOK
32 MoasapHslii 006EM razos. 3akoH ABoOraapo 26.12
P P https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOTHYECTBA BEIECTBA
bu6mmoreka [JOK
33 rasa 1o €ro M3BeCTHOMY KOJIMYECTBY 29.12

BEIIECTBA WIIH 00BEMY

https://m.edsoo.ru/ff0d55a0
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Brruncnenus 006EMOB ra30B M0 YpaBHEHHIO

bubmuoreka [JOK
34 €aKIIMM Ha OCHOBE 3aKOHA 00BEMHBIX 09.01
peart N https://m.edsoo.ru/ff0d5708
OTHOIIICHHUI Ta30B
bu6mmoreka [{OK
35 ®du3nUecKne U XMMHUICCKHE CBOIICTBA BOJIBI 12.01
a https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonsTre 06 16.01 bubnuorexa [JOK
UHIUKATOpax ' https://m.edsoo0.ru/ff0d59e2
Bona kak pactBoputenb. HachiliieHHBIE U
37 HEHACHI epHHme paCTBO bl MaziOBaﬂ OJIs 19.01 bubmmorera [JOK
B P pEL s ' https://m.edsoo.ru/ff0d5b40
BEIIlECTBA B pacTBOpE
[IpakTrueckas padota Ne 5 o teme
38 «[IpuroToBICHHE PACTBOPOB C OMPEACIEHHOM 23.01 bubmorera [JOK
P . . P p Pt ' https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA
KonTtponbHas padota Ne2 o teme bubnuoreka [IOK
39 26.01
«Kucnopoa. Bomopoa. Bona» https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [IOK
40 30.01
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydenune u XuMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX 02.02 bubmorexa HOK
’ P ' https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHusI: cOCTaB, K1accuduKanus, 06.02 bubnnoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
[TonyyeHue u XUMHYECKHE CBOMCTBA bubnuoreka [IOK
43 . 09.02
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccuduxarus, bu6mmoreka [JOK
44 13.02
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
N bu6mmoreka [JOK
45 ITony4eHue U XUMUYECKUE CBOMCTBA KUCIIOT 16.02 i

https://m.edsoo.ru/ffOdfee2
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Conu (cpemHue): HOMEHKIATYpa, CIIOCOOBI

bubmuoreka [JOK

46 20.02
MOJIy4YCHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME 27,07 bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKUX ' https://m.edsoo.ru/00ad9b7c
COCIMHEHUI)
48 I'eneTnueckas cBsI3b MEXKY KJIaCCAaMU 01.03 bubmmoreka [{OK
HEOPraHUYECKUX COCTUHEHUIN ' https://m.edsoo.ru/00ad9a50
bubmmoreka [{OK
49 O000111eH1E U CUCTEMATH3allUs 3HAHUI 05.03
m I https://m.edso0.ru/00ad9cb?2
KonTponsnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX 12.03 bubmmorexa [OK
. P ' https://m.edsoo.ru/00ad9ela
COeUHEHU I
Pabota nag ommbOkamu. [lepBbie MOMBITKHA
51 KJIacCU(PUKAITUY XUMUYECKUX DJIEMEHTOB 15.03 bubmorexa LOK
' ' https://m.edsoo.ru/00ad9ffa
[TonsaTHE O TPYIITaX CXOIHBIX AJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanyeckas
bu6mmoreka [JOK
52 cHucTeMa XMMUYeCKuX djaeMeHToB []. U. 19.03
https://m.edsoo.ru/00ada52¢c
Meupeneena
53 Ileproasl, TPYIIILI, TOATPYIIILI 22.03 bubmiorexa LOK
PHOABL, TPYITBL, HOATPYIL ' https://m.edsoo.ru/00ada52c
Crpoenue atomoB. CocTaB aTOMHBIX SJIEP. bubmuoreka [JOK
o4 02.04
H3zoTorml https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX 000JI0YEeK aTOMOB
55 anemeHToB [lepruoanmueckoii cucrtemsl /. 1 05.04 bubmnorexa [IOK
P o ’ https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTHKa XUMUYECKOTO dIIEMEHTA 110
N bubnmuoreka [JOK
56 ero noJiokeHuro B [lepuonnueckon cucreme 09.04

. 1. Menaeneera

https://m.edsoo.ru/00ada824
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3nauenue [lepronueckoro 3aKoHa ass

57 pa3BUTHS HayKu U npaktuku. . 1. 1 12.04 bubmuorexa [IOK
MenneneeB — y4€HBIH, IEAror u ' https://m.edsoo.ru/00ada96e
rpaKJaHUH

58 DNEeKTPOOTPULIATEHLHOCTH ATOMOB 1 16.04 bubnuorexa [JOK
XUMHUYECKHX JIEMEHTOB ' https://m.edsoo.ru/00adaab8

bubmmoreka [{OK
19.04
59 HowHasi XHMHHeckas Cosp ! 20 https://m.edsoo.ru/00adac34
bu6mmoreka [{OK
K 1 23.04
60 OBAJICHTHAs NOJISIpHAsi XUMHYECKas CBSI3b 3.0 httos://m.eds0o.ru/00adaab8
61 KoBanenTHas HemoasipHas XMMHUYECKas CBSA3b 1 26.04 bubnmorexa [JOK
P ' https://m.edsoo.ru/00adaab9
bu6moreka [IOK
2 1 .

6 (TereHb OKHCICHHS 30.04 https://m.edsoo.ru/00adae28

bu6mmoreka [IOK

63 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1 03.05 httos://m.edsoo.ru/00adb076

bu6mmoreka [IOK

64 0) 1 07.05

KHCIHTEIH | BOCCTAaHOBHTEIN https://m.edsoo.ru/00adb076
PesepBubIit ypok. O6001eHNE 1 bubnuoreka [JOK

65 . 1 10.05
cHUCTeMaTH3allusl 3HAHUI https://m.edso0.ru/00adb486
Kontponbhas padota Ne4 o reme «CtpoeHue bubnuoreka [JOK

66 1 14.05
aToMa. XMMHUYECKas CBSI3b» https://m.edsoo.ru/00adb33c

. bubnuoreka [JOK
67 P . Pa6 0 . 1 17.05
CSCPBHEI YPOK. TaboTa Hak OMHOKaMH https://m.edsoo.ru/00ad9ch2
PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK

68 . 1 21.05

cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsl
ITepuoandecknii 3axkoH. [leprogmyaeckas
P P bubmmoreka [{OK
1 CUCTeMa XUMHYECKHX 37eMeHTOB J]. U. 1 0 0 02.09
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUHU CBOMCTB
2 XAMHAYECKUX JIEMEHTOB [EPBBIX TPEX 1 0 0 07.09 bubmmorexa [OK
P ™ ' https://m.edsoo.ru/00adb6b6
TIEPHOJIOB
3 Knaccudukarnus 1 HOMeHKIaTypa 1 0 0 09.09 bubnuorexa [JOK
HEOPraHMYECKHUX BEIECTB ' https://m.edsoo.ru/00adb7e2
4 Bunpl XuMH4yeCcKkoil CBS3U U THUIIEI 1 0 0 14.09 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
Bxoanas xonTposbHas padora Nel mo teme
5 «IToBTOpEHUE U yriyOneHne 3HaHUH 1 1 0 16.09
OCHOBHBIX Pa3/elIoB Kypca 8 Kiraccay
PaboTa nag ommoOkamu. Knaccuduxarus
6 XUMHAYECKUX PEAKIHI O Pa3IHYHLIM 1 0 0 21.09 bubmorexa LHOK
pearh p ' https://m.edsoo.ru/00adbch0
MIpU3HAKaM
[ToHsATHE O CKOPOCTH XUMHYECKOH PEaKIUu.
bubmuoreka [JOK
7 [ToHsATHE O TOMOTEHHBIX M T€TEPOTCHHBIX 1 0 0 23.09
https://m.edsoo.ru/00adbe9a
peaxiusax
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.
3 @DakTOpbl, BIUAIOIINE HA CKOPOCTh 1 0 0 28,09 bu6mmoreka [JOK
XUMHUUYECKOHN PEaKIMU U MOJIOKEHUE ' https://m.edsoo.ru/00adc28c
XMUMHYECKOTO PAaBHOBECHUS
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bubmuoreka [JOK

9 OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 30.09
peaKtt https://m.edsoo.ru/00adcade
10 Teopus 2NEKTPONUTHYECKON TUCCOLIUALUH. 05.10 bubnuorexa [JOK
CusibHbIE U C1a0bIe SJIEKTPOITUTHI ' https://m.edsoo.ru/00adcd68
bu6mmoreka [{OK
11 Wounrle ypaBHeHUs peakiiuil 07.10
M peaxi https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT Y OCHOBAHHUH B
12 CBEeTE IIPEACTABICHUI 00 IEKTPOIUTHYECKOM 12.10 bubnmorexa LOK
p P ' https://m.edsoo.ru/00add5d8
IACCOLMAIN
XUMHYeCcKHe CBOMCTBA COJIEH B CBETE
13 MIPENCTABIIEHUNA 00 DIIEKTPOIUTHYECKON 14.10 bubmorexa LOK
p p ' https://m.edsoo.ru/00add8b2
IHACCOLMAIAT
bu6moreka [IOK
14 TloustTiie 0 runpoIN3E COJIEr 19.10
P https://m.edso0.ru/00add9d4
15 [Tpaktuueckas padota Ne 1. «Pemenue 2110 bubnuoreka [JOK
AKCIEPUMEHTAIBHBIX 33724 ' https://m.edsoo.ru/00addbfa
bu6mmoreka [IOK
16 O000111eHIE U CUCTEMATHU3AIIUS 3HAHUN 26.10
B . https://m.edsoo.ru/00addecO
17 OO6mrast XxapakKTepUCTHKA FaJIOTeHOB. 09.11 bubnuoreka [JOK
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa ' https://m.edsoo.ru/00addfe2
Xnoposogopoa. ConsHas KHCIIOTa,
P P N bubmuoreka [JOK
18 XUMHUYECKHUE CBONCTBA, MOTYYECHHUE, 11.11
https://m.edsoo.ru/00ade104
MPUMEHEHHUE
[IpakTnueckas padbora Ne 2 o Teme
19 «ITonyyeHnue colgHON KUCIOTHI, U3yUeHHUE €€ 16.11 bubmnorexa [IOK
. i - 1Y ' https://m.edsoo.ru/00ade348
CBOCTBY
Boruncnenus no ypaBHEHUSIM XUMHUUYECKHX
N bubnmuoreka [JOK
20 peakuuu, eciii OOJUH U3 pearcHTOB JaH B 18.11

U30BITKE

https://m.edsoo.ru/00ade488
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KonTtponesHas padota Ne2 mo teme

bubmuoreka [JOK
21 «INEKTPOIUTUYECKAS TUCCOIIAALIUSL. 23.11
p A tan https://m.edsoo.ru/00addd12
XUMUYECKUE PEaKIUU B PACTBOPAX»

29 OO0mas xapaktepucTuka ameMeHToB VIA- 25 11 bubnuorexa [JOK
TPYIIIEI ' https://m.edsoo.ru/00ade64a
AoTporHBIe MOTU(UKAIIAN CEPHIL.

23 Haxomr;eHHe CEpPEI I/Iq)eé coeJmHeII){Hﬁ B 30.11 bubnmorexa LOK

P . ' https://m.edsoo.ru/00ade64a
pHUpoJie. XUMUIECKHE CBOHCTBA CEPBI

24 CepoBonopo, cTpoeHue, pu3nyeckue u 02.12 bubnuoreka [JOK
XUMHYECKUE CBOMCTBA ' https://m.edso0.ru/00ade802

o5 Oxcunpl cepbl. CepHast KUCIIOTa, GU3HIECKUE 07.12 bubnuorexa [JOK
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE ' https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIIUH, JIeKaAIME B OCHOBE
MIPOMBIIIJICHHOTO CTI0C00a MOTyYeHUsT CEpHOI bubnuoreka [IOK

26 09.12
KUCJIOThL. XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY’Karolllel Cpeibl COEAUHEHUSIMHU CEPhI

97 Beruncnenune MaccoBoii 70U BEIXO/a 14.12 bubmuorexa [JOK
MPOJYKTa PeaKiuu ' https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka 31eMeHToB VA-

28 IpyIIIbl. A30T, pacIpOCTPaHEHUE B IIPUPOIE 16.12 Eubmorexa HOK

PYHTIBL. - PAcHpoctp . PHPOAE, ' https://m.edsoo.ru/00adeea6
¢buznueckue U XuMUYeCKHe CBOWCTBA

29 AMMHMaK, ero pu3ndecKkue 1 XUMUICCKUE 1.1 bubnnoreka [JOK
CBOMCTBA, MTOJIyY€HHE U IPUMEHEHUE ' https://m.edsoo.ru/00adf004
[Ipaktuueckas padora Ne 3 mo Teme

30 «IlonyueHne aMmMuaka, U3y4eHue ero 23.12 bubmorexa HOK

. i - 1Y ' https://m.edsoo.ru/00adf180
CBOMCTB»
A3oTHAas KUCJ0Ta, €€ pusndeckue u bubnunoreka [JOK

31 . 28.12
XUMHUUYECKUE CBOMCTBA https://m.edso0.ru/00adf306

39 Hcnonb30BaHre HUTPATOB U COJICH aMMOHUSI B 1101 bubnmoreka [JOK

KauCCTBC MUHCPAJIbHBIX y,[[O6pCHHI>i.

https://m.edsoo.ru/00adf518
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XUMHUECKOE 3arpsA3HEHUE OKPYKAIOLLIEH
Cpelibl COeIMHEHUSIMU a30Ta

dochop. Okcun dhocdopa (V) u pochopuas

bu6mmoreka [{OK

33 KHCIIOTa, GU3NUECKAE U XUMUYECKHUE 13.01
. ¢ https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJTYYCHHE
Hcnonb3oBanue pocdaTtoB B KauecTBe
34 MUHEPAJILHBIX YI0OpeHUH. 3arps3HeHune 18.01 bubmmorexa [TOK
PATIBHLI YOO 4P ' https://m.eds00.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 Yruepon, pacupocTpaHEeHUE B IPUPOJIE, 20,01 bubnnorexa [JOK
¢uznyeckue U XuMHUYeCKHe CBOWCTBA ' https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaeposaa, ux Gusndeckue u
36 XUMHUYECKHE CBOMCTBA. DKOJOTHIECKHUE 55 01 bu6mmoreka [IOK
poOJIeMBI, CBSI3aHHBIEC C OKCHUJIOM YyTJIepoja ' https://m.edsoo.ru/00adfebe
(1v)
bu6mmoreka [IOK
37 VYroapHas KUcIoTa U €€ COTu 27.01
https://m.edso00.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme
38 "[loy4yenue yrirekucioro ra3a. KauecrBenHnas 01.02 bubmorera [JOK
i o . ' https://m.edsoo.ru/00ae027e
peakius Ha KapOOHAT-UOH
39 [TepBoHauanbHBIC MOHATHS 00 OPTAHUYECKUX 03.02 bubnuoreka [JOK
BEIIECTBAX KaK O COCMHECHUSX YIJIepo/ia ' https://m.edsoo.ru/00ae054e
. bu6mmoreka [JOK
40 KpemHuwii u ero coenuHeHus 08.02 1
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabota Ne 5. Pemenue
41 AKCIIEPUMEHTAJIBHEIX 3a1a4 110 TEME 10.02 bubmnorexa [IOK
p . ' https://m.edsoo.ru/00ae0bf2
«BaxxHeie HeMeTauIbl U UX COCAUHCHHMS
42 KonTtponpHas padota Ne3 o teme 15.02 bubnuoreka [IOK
«Baxueime HeMeTalIbl 1 UX COCIUHEHUS ' https://m.edso0.ru/00ae0el8
43 PabGora nag ommbOkamu. OOmias 17.02 bu6nmoreka [JOK

XapaKTCPUCTUKA XUMHYCCKUX 3JICMCHTOB —

https://m.edsoo.ru/00ae103e
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MeTaI0oB. MeTtajuindeckas CBA3b U
METAJUIMYECKasl KPUCTAJUIMYECKAS PEIIETKA.
dusznueckue cBOMCTBA METAIJIOB

XUMHYECKUE CBOMCTBA METAJLJIOB.

bu6mmoreka [{OK
44 DIIEKTPOXUMHUUECKUN PSIT HAIPSDKEHUI 22.02
P Pl P https://m.edso0.ru/00ae1156
METAJIJIOB
OO6mmue cnocoObl MOTYYSHHS METAIIOB.

45 CrmuiaBbl. Berauciienus mo ypaBHEHHUSIM 4.0 bubnuoreka [JOK
XUMUYECKUX PEAKIUH, €CIIU OJIUH U3 ' https://m.edso0.ru/00ae1156
peareHTOB COJICPKUT MPUMECH

bu6moreka [IOK
46 IToHATHE O KOPPO3UK METAIIOB 29.02
PP https://m.edso0.ru/00ael1278
bu6moreka [IOK

47 €JIOUHBIE METaJLIbI 02.03
i https://m.edso0.ru/00ael4b?2

48 OKCHIBI U THAPOKCHUILI HATPUS U KAJIUSA 07.03 bubmmorexa [OK

g P a p https://m.edso0.ru/00ael4b?2

49 [IlerouHO3eMEIbHBIC METAIIBI — KAJIbIHH 1 09.03 bu6mmoreka [IOK
MAar"ui https://m.edso0.ru/00ael5e8

bu6mmoreka [JOK

50 B eHIIINe COEeINHE 14.03

RHCHILHE COCHTCHITT KaTbIHA https://m.edso0.ru/00ael5e8

51 O00011IeHne U cucTeMaTu3alus 3HaHUN 26.03

. . bu6 K

52 XKécTkoCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS 21.03 nommotexa [0

https://m.edso0.ru/00ae1886

53 [IpakTueckas padbora Ne 6 mo Teme 04.04 bubnnoreka [JOK
"YK€cTkoCTh BO/BI M METOIbI €€ YCTpaHEHUS " ' https://m.edsoo.ru/00aelae8

06.04 b K
54 JR—— nommoreka 11O
https://m.edsoo0.ru/00aelc64
b K
55 AmMoTepHbIe CBOICTBAa OKCHAA U THAPOKCHIA 12.04 nomoreka LO

https://m.edsoo.ru/00aelc64
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bubmuoreka [JOK

% Aeneso 13.04 https://m.edsoo.ru/00ae1d86
57 Oxcunpl, Tuapokcusl u cosn xenesa (1) u 18.04 bubnuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0o01IeHre U cHCTeMaTH3alus 3HaHU ! 20.04
[IpaxTueckas padota Ne 7. Pemenue
59 OKCIIEPUMEHTAIBHBIX 3271a49 110 TEME 25.04 brbmmorexa [OK
«BakHeHIue MeTauIbl U UX COCIUHECHHUSD) https.//im.eds00.ru/l0ae3des
Berurcnenust o ypaBHEHUSIM XHMHYECKAX
CaKIUH, €CITH OJTMH W3 PEarcHTOB JaH B
60 51361):[1@ W COjIIep)KI/ITI:'IpI/IMeCI/I. " 27.04 bubmorexa [TOK
BeruncieHuss MacCOBOM I0JIH BBIXOAA hittps://m. edso0.1u/00ae1 750
MIPOJTyKTa PEaKIuu
. bu6mmoreka [IOK
61 O0001IeHre U cucTeEMaTU3alMs 3HAHUN 02.05 httos://m.edsoo.ru/00ae3f50
62 KontponbHas padota Ned4 o teme 04.05 bubnuoreka [IOK
«Baxuenne MeTaibl U UX COSTUHEHUS https://m.edsoo.ru/00ae4270
63 BeniecTBa n maTepuanbl B TOBCEAHEBHOM 11.05 bubnuoreka [JOK
YKU3HU YEJIOBEKA https://m.edsoo.ru/00ae4270
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH 16.05 bubnuoreka [JOK
cpeapbl https://m.edsoo.ru/00ae0dOa
Ponp XuMUM B pelieHnH SKOJIOTHUECKUX
65 npooeM 18.05 bubnunoreka [JOK
66 PeszepBHblii ypok. O6001IEHNE 1 https://m.edsoo.ru/00adb33c
cUCTeMaTH3aIlus 3HaHUH
PesepBHrlit ypok. O6001IeHNE U
67 CHCTeMaTHu3alus 3HaHuH bubmuoreka [IOK
68 PesepeHblii ypok. O6o6LIEHHE U 2305 https://m.edsoo.ru/00ad9ch?2

CHCTeMaTHu3alus 3HaHuH



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
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Xumus, 8 knace/ 'abpuensia O.C., Octpoymos WU.T'., Ciagkos C.A.,
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

2. Xumus. 9 knace. I'.E.Pymsutuc, @.I'.®enpaman, Mocksa, [Ipocsemmenue, 2019
3. Tabmuner: [Tepuomudeckas cucreMa XuMU4eckux meMenToB 1. 1.
MeneneeBa, Ta0IHIA PACTBOPUMOCTH, IIEKTPOXUMHUICCKUN DS HATPSDKCHUS
METaJIOB

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-06a30Bblii-ypOBEHb. -
Peanuzanus-tpedoannii-OI'OC-ocHOBHOTr0-00111€T0-00pa30BaHusl. -

Mertoaudeckoe-nocooue-as-yaurtens.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru

https://www.yaklass.ru



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/




