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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XWUMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOI TPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHus, MPEACTAaBIEHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (efiepaabHON pabodyelt mporpaMMbl BOCITUTAHHUS
U C Yy4€TOM KOHIICMIIMM TPENoJaBaHusi y4eOHOTro Tmpeamera «XHUMHS» B
oOpasoBaTenbHbIX opranuzamnusax Poccuiickoit @eneparuu.

[Iporpamma mo XuMuUW Aa€T MPENCTABICHUE O IENsIX, OOl cTpaTreruu
oOy4eHMs, BOCHHUTAHUS U PAa3BUTHS OOYYAIOMIMXCA CPEJACTBAMU Y4EOHOrO
npeaMeTa, YCTAHABJIMBAET 00s13aTENbHOE MPEIMETHOE COZIEpKaHUE,
PEAYCMAaTPUBAET PACIPENECIEHUE €ro I0 KjaccamM M CTPYKTYpUPOBAaHHME IO
paszgenaM M TemMaM MporpaMMbl MO XHWMHH, ONPEACISAET KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKHU COJIEpKaHUS, PEKOMEHAYEMYIO
MOCJIEAOBATENBHOCTh  M3YyUYEHUS XUMHUH C  Y4ETOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBsI3€H, JIOTMKM  y4eOHOro mpoliecca, BO3PACTHBIX
0COOEHHOCTEM  O00y4aroluxcsi, OINpEeAeNsseT BO3MOXXHOCTH TNpeaMera  JUis
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a TakKe TPeOOBaHMIA K
pe3yabTataM 00y4YeHHs] XUMUM HA YPOBHE II€JIei U3ydeHHUsl MIpeaMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBLHON JIEATETLHOCTH OOYYalolerocss IO OCBOEHUIO
y4eOHOTr0 CoJiepKaHusl.

3HaHWE XWMHH CIIYXXUT OCHOBOW Il (OPMHUPOBAHHUS MHUPOBO33PEHUS
00yy4arolierocsi, ero MpeACTaBICHUN O MaTEPUAIBLHOM EIUHCTBE MHpA, BAXKHYIO
poJiib UrparoT (QOpMUPYEMbI€ XHMHEH NpPEICTaBICHUS O B3aHMMOIPEBPAIICHUSIX
HEPTUU W 00 HBOJIOIMHU BEIIECTB B MPHUPOAE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOjeM YCTOMUMBOTO PAa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
NUIIEBOM U 3KOJIOTMYECKON 0€30MacHOCTH, MTPOOIEM 3PABOOXPAHEHHS.

N3yuenune xumun:

CIIOCOOCTBYET  peajiM3allii  BO3MOXKHOCTEH [UJIi  CaMOpasBUTUS U
dbopMHUpOBaHUS KYIbTYPHI JINTYHOCTH, €€ 0011el 1 (QyHKIIMOHATLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ] B JOPMHUPOBAHUE MBIIIUICHUS] U TBOPUYECKUX CIIOCOOHOCTEN
OoOy4JamIMnXcsd, HABBIKOB WX CaMOCTOSITEIbHOW  Y4eOHOW  JIeATEeIhbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEAOBATEIbCKUX YMEHUM, HEOOXOJUMBIX Kak B
MOBCEHEBHOM KU3HH, TaK U B TPO(ECCHOHATLHOMN NEeATEbHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJISI1a HA €AUHCTBO MPUPOBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (GOPMUPOBAHHUH €CTECTBEHHO--HAYYHON I'PaMOTHOCTH 00YYarOIIUXCS;



croco0cTByeT (hOPMHUPOBAHUIO IIEHHOCTHOIO OTHOIIEHHS K €CTeCTBEHHO-
-HaY4YHbIM 3HAHUSM, K IPUPOJIE, K YETTOBEKY, BHOCUT CBOM BKJIAJl B AKOJIOIMYECKOE
oOpa3zoBaHue 00yUYarOIIUXCSI.

JlanHble HampapBiieHHs B OOYYEHMH XHMHH OOECHEeYMBAIOTCS CHelU(pUKON
colepkaHUsl ~ y4eOHOro  MpeaMeTa, KOTOPbIM  SIBJISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOIM HAYKH XMMHUU Ha ONpPENENEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1IIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMBbl MEPBOHAUYAIBHBIX MOHATUNH XUMHUH, OCHOB
HEOPraHMYEeCKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUN
OPraHUYEeCKON XUMHH.

CrpykTypa copepKaHus MpOorpaMMbl MO XUMHH CHOPMHpPOBAHA HA OCHOBE
CUCTEMHOro mnoaxona kK e€ uszydeHuro. CoaepkaHue CKIaIbIBA€TCS U3 CHCTEMBbI
HOHATHI O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUI O XUMHYECKOU
peakuuu. OO0e 3T CUCTEMBl CTPYKTYPHO OpraHU30BaHbl [0 MPUHIUITY
MOCJIEIOBATEILHOTO PAa3BUTHUSl 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

— Ilepuoauueckoro 3akona JI. 1. MenjeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHUS O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3U;

— TpelacTaBieHUH 00 3IEKTPOIUTHYECKON JIHUCcCOIMalMy  BEUIECTB B
pacTBOpax.

TeopeTnueckne 3HAHMS pPAacCMAaTPUBAIOTCS HA OCHOBE SMIMPHYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEILHO OT OAHOTO
YPOBHS K IPYTOMY, BBITONHSS QYHKIIMH OOBSICHEHUS U TTPOTHO3UPOBAHUSICBOMCTB,
CTPOEHUS U BO3MOXKHOCTEN MPAKTUYECKOI0 MPUMEHEHHS U TIOJTYUYEHUS U3ydaeMbIX
BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMUU CHOCOOCTBYEeT  (HhOPMHPOBAHUIO
IIPEACTABJICHUS] O XUMUYECKON COCTABIIAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPUPO/Ibl, IEHHOCTHOT'O OTHOIIEHMS K HAYYHOMY 3HAHUIO U METOJIaM
NO3HaHUs B Hayke. M3yyeHue XUMHM MPOUCXOAMUT C MPHUBJICUCHUEM 3HAHUU U3
paHee M3YyYEHHBIX YUEOHBIX MpeaMeToB: «OKpYXKalolUi MUpy,

«buonorus. 5—7 knacce» u «duzuka. 7 Kiaccy.

[Ipy wu3ydyeHHH XHMHUHM T[POUCXOAUT (OPMUPOBAHUE 3HAHUM OCHOB
XUMHUYECKOM HAayKH Kak OOJIAaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHYECKOU
NEATENbHOCTH YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3amaua y4eOHOTO TpeaMeTra COCTOMT B (OPMHUPOBAHWUU CHCTEMbl XUMHYECKHUX
3HAHUN — BaKHEUIIMX (PAKTOB, MOHATHUNA, 3aKOHOB U TEOPETUYECKUX IMMOJOKEHUH,
JOCTYIHBIX 0000ILEHUI MUPOBO33PEHUYECKOTI0 XapaKTepa, A3blKa HAyKH, B



NpPUOOIIEHNH K HAyYHBIM METOJaM TO3HAHMS TPU M3YyYCHUH BEIICCTB W
XUMHUYECKUX peakiuil, B (OPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUWHM B Y4yeOHO-IO3HABATEIbHOM M Y4eOHO-UCCIEeI0BATEIbCKON
JIESITEeNbHOCTA, OCBOCHHUU TPABWJI 0OE€30MacHOr0 OOpaleHusi C BEIIeCTBAMH B
ITIOBCEHEBHOM KU3HU.

[Ipy M3yyeHUM XMMHUU HAa YPOBHE OCHOBHOI'O 00IEro oOpa3oBaHUs Ba)XKHOE
3HauYEHUE MPUOOPENH TaKUE LENH, KaK:

— (¢dopMuUpOBaHHE WHTEIJIEKTYalbHO Pa3BUTOM JIMYHOCTH, TOTOBOHM K
caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIICHUH,
CIOCOOHOI aJanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBHSM KU3HU;

—  HalpaBJICHHOCTb OOY4YeHHMs Ha CHUCTEMaTHYecKoe MpUOOIICHHE
Oo0y4Jaromuxcss K CaMOCTOSATENbHOM IO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
MeToAaM IMO3HaHus, (POPMUPYIOMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUUY;

— o0ecreueHne yCIOBUM, CIIOCOOCTBYIONMIMX MPUOOPETCHUIO 00YyUYaIOIIMMUCS
OTbITAa Pa3HOOOPA3HON NESITENbHOCTH, TMO3HAHUS W CAMOMO3HAHUS, KIIOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHILIMI), MMEIOIINX YHUBEPCAIbHOE 3HAUEHHUE MJIA
Pa3IMYHBIX BUAOB JI€ATEIBbHOCTH;

— ((dopmupoBanue oOmEeH (QYHKIIMOHATIBHOM M  E€CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCI€ YMEHHH OOBSICHATh M OLEHUBATH SIBICHHUS
OKPYXXAIOILIEr0 MHpa, WCIOJIb3ysl 3HAHWUS M OIBIT, MOJIYyYEHHBIE IPU H3Y4YECHHH
XUMUH, IPUMEHATH UX IIPU PELLICHUH TPOOJIEM B TOBCEAHEBHOM KU3HU U TPYIAOBOU
NEeSTENbHOCTH;

— ¢opMHpoBaHHE Y OOy4YalOIMXCA TyMAaHUCTHYECKUX OTHOILICHUMH,
MOHWMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH DSKOJIOTHYECKU
eJIECO00Pa3HOro TOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEIIX
COXPAHEHMS CBOETO 30POBbS M OKPYKAIOIIEW PUPOAHOUN CPENBL;

— pa3BUTHE MOTHBALIUM K OOYYEHHIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOCHHUS OOIIEYENIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISL U HANPABICHHOCTH JalbHEHUIIEro
o0y4eHusl.

OO6uiee 4nCiIo 4acoB, OTBEIEHHBIX JJIS1 U3YUYEHUSI XUMUU HAa YPOBHEOCHOBHOIO
obmrero oOpaszoBanus, coctapisier 136 yacoB: B 8 kiacce — 68 vacoB (2uaca B
Hegeno), B 9 kitacce — 68 yacoB (2 yaca B HEJICIHO).



COIAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYabHbIE XUMHYECKHE IOHATHS

[Ipeamer xumun. Posib XMMUK B KHU3HU YEJIOBEKA. XHUMUSI B CUCTEME HayK.
Tena u BemecTtBa. PU3WUECKUE CBOMCTBA BEIIECTB. ATrpPEraTHOE COCTOSIHUE
BemlecTB. [loHsTHE O MeTojaxX MO3HAHWSA B XMMMHU. YHCTHIE BeleCTBAa U CMECH.
Cnoco0nI pa3jeneHust cMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JIEMEHTbl. CHMBOJIBI XHUMHUYECKHUX
31eMeHTOB. [IpocThie U CII0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuaeckas ¢popmyiia. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB.3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAA aToMHasg macca. OTHOCUTEIbHAS
MOJIEKYJIIpHasi Macca. MaccoBasi JOJIsl XUMMHAYECKOT0 3JIEMEHTA B COCIMHEHUH.

KomnuecTBo BemiectBa. Moisib. MonsipHas macca. B3auMoOCBsI3b KOJIMYECTBA,
MacCchl W 4HCIa CTPYKTYPHBIX €IWHHUI[ BemecTBa. Pacuérel mo dopmynam
XUMHYECKHUX COCAUHCHUM.

DOU3NYECKUE U XUMUYECKUE SBJICHUSA. XMMHUYECKasl PEaKUus U €€ MPU3HAKHU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHMs. Knaccudukarus
XUMHUYECKUX peakIuii (COeTMHEHUS, Pa3I0KCHHS, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYJ0H, MpaBWiiaMu pabOThl B JlabopaTopuu U
npuémamu obpaieHus ¢ J1abopaTopHbIM 000pYyIOBaHUEM, U3YUEHUE M OMHCAHUE
duznuecknx CBOWCTB O0pa3lOB HEOPTaHMYECKUX BEIIECTB, HaOI0/IeHNE
¢usnuecknx (TUTaBICHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCALUSI BOJABI) U XUMUYECKUX (TOpEHUE CBEYM, MPOKAIMBAHUE
METHOM TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla C KUCIOTON) SIBIICHUM, HAOJI0ICHUE U
OMHMCaHUE MPU3HAKOB IMPOTEKAHMUS XMMHUYECKHUX peaklui (pa3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOU KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKEHUE TUJPOKCU]IA
meau (I1) mpu HarpeBaHuu, B3auMOJIEUCTBUE kele3a ¢ pacTBopoM coiu meau (1),
U3Yy4eHHE CIIOCOO0OB pa3fICICHUs] CMECEi: ¢ MOMOIIbI MarHurta, (UIbTPOBAHUE,
BBITIAPUBAHUE, JUCTUJUIAIMSA, XpoMaTorpadus, MpoBeaeHNEe OYHNCTKU TTOBAPCHHOM
colld, HAOJIOJEHHME W  ONHCAaHHWE  PE3YyJIbTATOB  NPOBEACHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAaCChl, CO3/aHUE MOJEICH MOIEKYJ
(ImapocTep>KHEBBIX ).

Bakueime npeacTaBuTe 4 HECOPraHMYECKHUX BelIeCTB

Bo3nyx — cmech razo. CocrtaB Bo3ayxa. Kuciopoa — 3I€MEHT U MpPOCTOE
BelecTBo. HaxokaeHue kuciopona B mpupojae, (Ppu3nueckue W XUMHYECKUE
cBoiicTBa (peakuuu ropenus). Okcunbl. [Ipumenenue kucnopona. CrocoOsl



MOJTyYeHUs KHUCTIOpona B J1abOpaTopudl W TPOMBINIIEHHOCTH. KpyroBopot
Kuciopojia B npupoje. O30H — amioTponHas Moau(uKaius KUCiIopoja.

TerioBoil 3((EeKT XMMHUYECKOW pEaKlUUH, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M DJHAOTEPMHUYECKHE peaKUuu. TOIUIMBO: Yrojb M METaH. 3arps3HCHHE
BO3/lyXa, YCUIICHHE MapHUKOBOI0 3(pdekra, pazpylieHne 030HOBOrO CIIOS.

Bonopon — anement u npoctoe BeniectBo. Haxoxxnenue Bogopona B mpupoe,
bu3nYecKre U XUMUUECKHE CBOMCTBA, TPUMEHEHHE, CITOCOObI MoydeHust. KUCIOThI
Y COJIH.

MossipHbiii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM ypaBHEHUSIM. Du3nyeckue

cBONMCTBA BOAbl. Boma kak pactBopurens. PacTBopsl.

Hacepimiennble ¥ HEHACBIIEHHbIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B pacTBOpE. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Ponb pacTBOpOB B mpuponae U B KHU3HHU 4enoBeKa. KpyroBopor BoAbl B IpUPOAE.
3arpsi3HEHHE PUPOJIHBIX BOJ. OXpaHa U OYMCTKA MPUPOIAHBIX BOJ.

Knaccudpukanus nHeopranumdeckux coeauHeHuid. Oxcuabl. Kiaccudukarms
OKCHUJIOB:  cojieoOpasyroiniue  (OCHOBHBIE, KHCIOTHBIE, aM{OTEepHBIE) W
HeconeoOpaszyromue. Homenkmarypa okcuaoB. Du3nveckue U XUMUYECKUC
cBoucTBa OKCUIOB. [lonydyeHrne okCuIoB.

OcHoBanus. Krnaccudukamuss ocHOBaHUN: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenkiarypa ocHoBaHuii. Pusznueckue U XMMHUYECKHUE CBOWCTBA
ocHoBaHUU. lomydenne ocHOBaHUM.

Kucnorsl. Knaccudukanus kucinor. HomeHnknarypa kucnor. @usznyeckue u
XUMHYECKHE CBOMCTBa KucJIOT. Psn axktuBHoctM MerayuioB H. H. bekerosa.
[Tony4yeHnue KUCIOT.

Conu. Homenkinarypa cosneil. @u3nueckue U XMMUYECKHE CBOMCTBA COJICH.
[Tonyuenue conen.

['enernueckas CBSA3b MEXIY KIaCCAMU HEOPTAaHUYECKUX COCIUHECHU .

Xumuueckuii IKCnepumenm:

KAQ4EeCTBEHHOE OMPEAECICHUE COEPKAHUS KUCIOPOAa B BO3AYXE, MOJIYUYCHHE,
coOupaHue, paclio3HaBaHME W M3YYEHHWE CBOMCTB KHUCJIOpOAa, HaOJI0ICHUE
B3aUMOJCHCTBHUS BEIIECTB C KHUCJIOPOAOM M YCIOBHS BO3HUKHOBEHUS H
npeKparieHus TopeHus (1moxxkapa), 03HaKOMJIEHHE ¢ 00pa3I[aMu OKCHJIOB F OTTMCAHHE
UX CBOWCTB, TIOJYYCHHE, COOMpaHUE, PACTIO3HABAHUE U M3YUYCHHUE CBOWCTB BOAOPO/Ia
(ropenue), B3aumojeiictBue Bogopoaa ¢ okcugom wmeau (II)  (Bo3zmoxkHO
UCIIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3I[0B BEIIECTB KOJTUYECTBOM
1 wmomb, wuccnemoBaHWe OCOOEHHOCTEH pACTBOPECHHS BEMIECTB C Pa3IUYHON
pPacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHONM MACCOBOW JOJIEH
pPacTBOPEHHOIO BEIECTBA, B3aUMOJICUCTBUE BOJBI C MeTaulaMu (HaATpueM U
KaJblieM) (BO3MOXKHO HCHOJb30BAHUE BHIEOMATEPHAIIOB),



UCCJIEIOBAHUE OO0pa3I0OB HEOPraHMYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HA0JII0ICHHE U3MEHEHHUsI OKPAaCKH MHIMKATOPOB B PACTBOPAX KHUCIOT W LIEJIOYEH,
u3ydeHue B3aumozeicTeus okcuaa meau (1) ¢ pacTBopoM cepHOit KUCITOTHI, KHUCIOT
C METAJJIaMH, PEAKLUI HEUTpaIu3aluu, MOJTy4YeHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOIO MeETajla JpyrMM W3  PacTBOpa COJIM, PELICHUE
SKCIIEPUMEHTANIBHBIX 3aJa4 10 Teme «BaxHeimue Kiacchl HEOPraHUYECKUX
COCIMHEHU Y.

Hepuoanuyecknii 3akoH u Ilepumoamyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CrpoeHne aromMoB. XHMHYECKAsl CBS3b.
OKHCINTENTbHO-BOCCTAHOBUTEIbHbIC PeAKIMHU

[TepBbie TOMBITKM KIAcCU(PHUKAIMA XUMHYECKHX dJeMeHTOB. [lomsitne o
rpynmnax CXOJHBIX JJIEMEHTOB (LIEJIOYHbIE W IIEJIOYHO3EMENbHbIE METaJlIbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpPbIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUIPOKCH/IBL.

Ilepnognueckuii 3akoH. [leproguyeckas cucreMa XMMUYECKUX JJIEMEHTOB /.
N. Mengeneea.  KoporkonepuonHas ¥ JJIMHHONEPUOIHAS (bopMbI
[Iepuognueckon cucreMbl xumuueckux syeMeHToB . . Menneneesa. [leproasl
v rpynrbl. PU3NYECKAN CMBICIT TOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIbI
JJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000704eK aToMoB TMepBbIX 20 XUMHUYECKHUX  DIIEMEHTOB
[Tepnonnueckoit cucremsl J[. M. MenneneeBa. XapakTe€pUCTHKa XUMHUYECKOTO
3JIEMEHTA IO ero nojioxenuto B [lepuognueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTM HM3MEHEHUSl pajinyca aTOMOB XHUMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuonnueckoi CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHUs Haykh W npaktuku. . 1. MenneneeB — yd€HbIl U
I'PaKJIaHMH.

Xumuueckast cBsizb. KoBajeHTHast (MoyisipHas W HEMOJSpPHAs) CBSA3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBSA3b.

Crenenp okwucieHus.  OKHCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAaKLUU.
[Iponecchl OKUCIEHUS U BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4eHHe OOpa3LoB BELIECTB METAUIOB U HEMETAJIOB, B3aUMOJEHCTBUE
TUAPOKCUAA LHMHKA C pAacTBOPAMHU KHUCJIOT M UIEIOYEH, MPOBEICHUE ONBITOB,
WUTIOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakliuy pa3ioKeHHsl, COETUHEHN).

Mexcnpeomemmole ceaszu



Peanuzanus MeXINpenMETHBIX CBA3€H NpU W3YYEHWHM XUMHUU B 8 Kiacce
OCYILIECTBIISIETCS 4Yepe3 UCIOJNIb30BAHME KaK OOIIMX €CTEeCTBEHHO--HAYUYHBIX
MOHSTUM, TaK U TMOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OT/ACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO6mme ecTecTBEHHO--HAYyYHbIE TTOHITHS: HAyYHbIN (DaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJu3, CHUHTE3, Kilaccudukamus, TMNepUOAUIHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE.

dusnka: MaTepus, aToM, FJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIW, U30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsll, BEIIECTBO, TENO, O0BEM,
arperaTHOE€ COCTOSIHME BeIIeCTBa, ra3, (U3UYECKHUE BEIUYUHBI, CIUHUIIBI
WU3MEPEHHS, KOCMOC, IUTAHETHI, 3BE3/1bI, CONHIIE.

buosnorus: poTocunTes, npixanue, oruocdepa.

['eorpadus: armocdepa, rugpocdepa, MuHEpaIbl, TOPHBIE MTOPOIBI, TTOJIE3HBIC
MCKONAaE€MbI€, TOIUIMBO, BOJAHBIE PECYPCHI.

9 KVIACC

BemiecTBO 1 XUMHYeCKAas peaKkIus

[Tepnonnueckuit 3akoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /J[.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHH CBONCTB
XUMUYECKHUX PJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIHS, KATIIU U UX COSIUHECHUM
B COOTBETCTBUM C TMOJOXKEHUEM »dJIeMEHTOB B Ilepumonnueckoil cucreme u
CTPOCHUEM HUX aTOMOB.

Ctpoenue BemiecTBa: BHJIbI XUMHUYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJa XUMHYECKOU CBS3H.

Knaccudukainus u HOMEHKIaTypa HEOPTraHUYECKUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K PAa3JWYHBIM KJIacCaM HEOPTraHUYECKUX
COEIMHEHUMN, TEHETUYECKasl CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanmys XuMA4eCKUX peakivii Mo pa3IudHbIM MpU3HaAKaM (110 YUCITY
U COCTaBy YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TeIioBOMYy 3¢ (deKTy, Mo
U3MEHEHUIO CTENEHEH OKUCICHUSI XMMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YUaCTHIO KaTajau3aropa). DK30- U 3HJIOTEPMHUUECKUE PEAKIUU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[Tonsitue o ckopocTu xuMmueckou peakiuu. [loHaTHe 00 OOpaTHUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsITHEe 0 TOMOTreHHBIX M TeTepOreHHBIX
peakuusix. [lonstue o karanuze. [loHsiTHE 0 XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSIONIME HA CKOPOCTh XUMHUYECKOW pEaKUUd M TIOJIOKEHHUE XHUMHUYECKOIO
paBHOBECHSL.

OKUCIUTENHHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIMM,  DJICKTPOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakunu. CocTaBlIEHUE ypaBHEHHUM



OKHCJIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMM C  HCIIOIB30BAHMEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIIUTHYECKON JUCCOLUALNH. DJIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4ecKoi cBsizu. CteneHb nucconuanui. CUIIbHBIE U CTa0bIe AIEKTPOIUTHI.

Peakiun nonHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHMS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAHHM U COJIEH B CBETE MPEJCTABICHUIN 00 3JEKTPOIUTUYECKON TUCCOIUAIINY.
KauecTBenHble peakunu Ha MOHBI. [IOHATHE O TUAPOIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMIIEHHME C MOJEISAMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HeMeTaioB (Tpadura W amMmasa), CIO0XKHBIX BEIIECTB
(x70puaa HaTpHsl), MCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON peakiuu
OT BO3JIEUCTBHUS PA3NIUYHBIX (PAKTOPOB, HCCIENOBAHUE BJIEKTPONPOBOAHOCTH
pPacTBOPOB BEUIECTB, MpOIlecca JUCCOLMAIIMN KUCIIOT, IEeI04Yel U coiel (BO3MOKHO
UCIIOJIb30BAHUE BHUJEO MAaTEpPHUAJIOB), MPOBEICHUE OMNBITOB, HWILTFOCTPUPYIOIINX
NPU3HAKA TMPOTEKaHUs peaKlUuii HMOHHOrO oOMeHa (oOpa3oBaHUE Ocajka,
BbIICJICHUE Ta3a, O0Opa3oBaHUE BOJbI), OINbBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX pPEaKIUi (TOpeHHe, peakluu pPa3oKeHUs,
COCJIMHEHUS), pACIIO3HABAHME  HEOPTraHWYECKUX  BEHIECTB C  IMOMOIUIBIO
KA4ECTBEHHBIX PEAKLIUNA HAa MOHBI, PEICHNE SKCIIEPUMEHTAJIBHBIX 3a/1a4.

HeMmeTa/uibl 1 UX cOeIMHEHUS

OO6mias  xapaktepucThka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (U3NYecKHue CBOMCTBA MPOCTHIX
BELIECTB — FAJION€HOB. XMMHUYECKHE CBOKMCTBA HA MPUMEPE XJIopa(B3auMOIEHCTBHE
C MeTaJllaM{, HEMEeTaJulaMM, IuesodaMu). Xjopooaopod. ConsiHas KHCIIOTAa,
XAMUYECKUE CBOWCTBA, IIOJIy4€HUE, IIpUMEHEHue. JlelcTBue Xxijopa U
XJIOPOBOAOPOZA HA OPTraHU3M YeloBeKa. BakHeume XJI0puabl U UXHAXO0XKIECHUE B
IPUPOLIE.

O6mas xapakrtepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOECHHMS
aTOMOB, XapaKTepHbIE CTereHu okucieHus. CTpoeHue u (puU3nyecKue CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPO/A U CePhbl. AJUIOTPOITHbIE MOAU(DUKAIIMU KUCIOPOIa
U cepbl. XUMHUUecKHe cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMHYECKHe CBOMCTBA. OKCUABI CEpbl KAK IPENCTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kuciora, puanyeckre 1 XuMUYecKre cBoicTBa (001Me Kak MpeiCTaBUTeNs
KJjlacca KUCJIOT M crnenuduueckue). XUMHUUECKUE pPEaKlMU, Jiekallue B OCHOBE
IMPOMBIIIEHHOTO CToco0a TMONYYeHUs CEpHON KHUCIOTHL. [IlpumeHeHue cepHOU
KHUCJIOThI. CoNy CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKIUA Ha



cynbdar-uon. Haxoxmenue cepbl u €€ COCAMHEHUNW B TMPUPOAE. XHUMHUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpelpl COENMHEHHSIMU CEpbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALICHUS.

O6mias xapakTepuctuka 3jeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. A30T, PacHpOCTpaHEHHE B MPHUPO/IE,
¢usnyeckue u Xxumudeckue cBorictea. Kpyrosopor a3ora B mpupone. AMMHUaK, ero
(du3znueckre 1 XMMUYECKHUE CBOWCTBA, OJydeHHe U npuMeHeHue. Conu aMMOHus,
ux pU3MUECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHbI aMMOHMs. A30THas KHUCIOTa, €€ MojaydyeHue, (PU3nuecKue M XUMHUYECKHE
cBoiicTBa (0OlIME Kak TPEACTaBUTENs Kiacca KUCIOT U CHenu(pUuUecKue).
Hcnonb3oBaHre HUTPATOB U COJIE aMMOHUS B KAU€CTBE MUHEPAIbHBIX YI00OpEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPY’KAIOIIEeH Cpelibl COETMHEHUAMH a30Ta (KUCIOTHBIE
JOXAM, 3arpsi3HEHUE BO31yXa, HOYBbI M BONOEMOB). Docdop, alIOTPOIHbIE
moaudukanuu gochopa, gusndeckue u xumMuueckue cpoiictsa. Oxcua ¢ochopa
(V) u dochopnas kucinora, puznueckue U XUMUYECKUE CBOMCTBA, IOJYYEHHE.
Ncnonb3oBanue ¢pochaToB B KaueCTBE MUHEPAIbHBIX Y00OpEHUH.

OO6mras xapakrtepuctuka 31emMeHTOB [VA-rpymnmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIE CTENIEHU OKUCIEHUS. Y TJIepO/1, AJNIOTPOIHbIE MOIU(PHUKALIUY,
pacnpocTpaHeHue B MpUpoAe, PU3NUECKHEe U XUMHUYECKHE CBOMCTBA. AacopOLusl.
Kpyrosopor yrimepoma B mnpupoae. OKcuisl yriepona, HUX (PU3UYECKHE U
XUMHUYECKHUE CBOWCTBA, JEHCTBHE Ha JKUBBIE OpPraHU3MBbI, IIOJyYEHUE W
NpUMEHEeHHnEe. DKOJIOTHYECKUe MpoOIeMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIIOTE3a TJI00aJTbHOTO MOTEIJICHUS] KJIMMaTa, MapHUKOBBIM 3(dQekT. YroabHas
KUCIOTa U €€ coiu, UX (U3Mueckue M XUMHUYECKHE CBOWCTBA, MOJyYEHHE U
npuMeHenue. KauecTBeHHast peakius Ha KapOoHaT-uoHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CETbCKOM XO03MCTBE.

[lepBoHauanbHbIE MOHATUSA 00 OPraHUYECKHUX BEIECTBaX KaK O COCIMHEHUIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTWIEH, 3TAHOJI, TVINLEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (Yroib, MNPUPOAHBIN Ta3, HeDTh),
OPOAYKTHl UX MepepaboTku (O€H3MH), UX POJib B OBITY M MNPOMBIILIEHHOCTH.
[TonsiTue 0 OHMOJIOrMYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OelikaX, YriieBojax — U Ux
poiM B OKM3HM 4eloBeKa. MarepualibHO€ €AMHCTBO OPraHUYecKHX U
HEOPraHUYECKUX COECIUHEHUH.

KpemHuii, ero ¢usnueckue U XUMHYECKHME CBOMCTBA, IOIYYEHUE U
npuMmeHeHue. CoequHenus KpeMHuus B npupoje. OO1ue npeacTaBieHus: 00 OKCHUIE
kpemuus (IV) u xpemaueBoit kucnore. CUIUKATBI, MX UCIOJIL30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. Ba)kHEWIMEe CTPOUTENBHBIE MaTEpHUAJIbl: KEPAMHUKA,



CTEKJIO, IIEMEHT, OCeTOH, kene300eToH. IIpobmeMbl Ge30macHOro MCIOJIb30BaHMS
CTPOUTENIbHBIX MAaTEPUATIOB B MOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHre 0Opa3llOB HEOPTraHWUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI,
IIPOBE/ICHNE KAY€CTBEHHBIX PEAKIUi Ha XJIOPUJ-UOHBI U HAOIIOJEHUE TTPU3HAKOB
WX TPOTEKAHWs, OIBITHI, OTPAKAIOIKME (U3NUCCKHE U XUMHUYECKHE CBOWCTBA
rajoreHoB M HX COEIUHEHUN (BO3MOXXHO HCIIOJIh30BaHUE BHUEOMATEPUATIOB),
O3HaKOMJIEHHUE ¢ 00pa3liaMu XJIOPHIOB (TaJIOreHUI0B), 03HAKOMJIEHHE ¢ 00pa3liaMu
ceppl U €€ COENMHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE BUACOMATEPUAIIOB),
HAOJII0ICHHE TIpollecca OOYTITMBAHUS caxapa IMoJI ICUCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3yYE€HUE XUMUYECKUX CBOMCTB pa30aBIECHHON CEPHOM KUCIOTHI,
NPOBE/ICHNE KaYeCTBEHHON peaklMy Ha CyIb(aT-uOH U HAONIOACHUE MPU3HAKA €€
NPOTEKaHMsI, O3HAKOMIIEHHE C (PU3MUECKHUMU CBOMCTBaAMHU a3o0Ta, (ochopa u ux
COCIMHEHUI (BO3MOXHO HMCIIOJIH30BAHUE BHICOMATEPHAIIOB), 00pa3liaMy a30THBIX
u dochopHbIX ynoOpeHul, mojiydeHue, coOMpaHue, pacrlo3HaBaHUE W HU3YUYCHHUE
CBOWCTB aMMHaKa, NPOBEIACHUE KAYECTBEHHBIX pPEAKLIM HAa HOH aMMOHUSA U
dochaT-noH W W3ydYEHHWE TPUIHAKOB WX TMPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEAbI0 (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPUATIOB), H3YyUYCHHE MOJENeH KPUCTAIMYECKUX PEeIIETOK —anaMmasa,
rpadura, QymiepeHa, O3HAKOMJIEHHUE C MPOIECCOM aIcOpOLUMU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIIE€M U YCTPOMCTBOM MPOTHUBOrasza, IMOJIy4YECHHUE,
coOupaHue, paclio3HaBaHHE M HW3yYEHUE CBOMCTB YIJIEKHCIIOIO rasa, IpoBEIEHUE
KaueCTBEHHBIX peakIuii Ha KapOOHAT U CUJIMKAT-UOHBI U U3y4YCHUE TPU3HAKOB UX
NPOTEKAHUS, O3HAKOMJIEHHE C MNPOAYKIHMEN CUJIMKATHON MPOMBIIUIEHHOCTH,
pelieHrne SKCIEPUMEHTANIbHBIX 3ajlad Mo TeMe «BakHeillne HemeTaulbl U UX
COCTMHEHUS.

MeTaJsibl 1 MX COCAUHEHUSA

OO6mras XxapakTepuUCTHUKAa XMMUYECKHUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B llepmogmueckorn cucreme xumuueckux 3nmemeHtoB J[. H.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTrauindeckas CBsI3b U
METAJUTMYECKAs] KPUCTAIUIMYECKAs PEMIETKA. DIEKTPOXUMHUYECKUN PSIAHAIPSKECHUM
MeTaiuioB. dusndeckne M XUMUYECKHE CBOMCTBAa MeTayioB. OOmue crocoObl
noJiydeHus MeTasuioB. [loHsATHE 0 KOPPO3UHU METAILIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI
ux oT Koppo3uu. CruiaBsl (CTallb, YyT'YyH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE
B OBITY Y POMBILIIIEHHOCTH.

[llenounsle MeTawibl: nojioxkeHue B llepuoanyeckoin cucreMe XUMHUYECKHUX
snemeHToB . 1. MenaeneeBa, CTpOCHUE UX aTOMOB, HAXOXKJIEHUE B IPUPOJE.
dusnueckue U XUMMUYECKUE CBOWCTBA (Ha mpuMepe Hatpusi U Kayusi). OKCUAbI U



TUAPOKCUABI HATpusi W Kanus. [IpuMeHeHHe WIENOYHbIX METaUIOB U HX
COCIMHECHUM.

[[lenoyHo3eMenbHBIE METaJIbl MAarHuii M KaJlblMi: IIOJIOKCHHE B
[Iepuognueckont cucreMe xumMuueckux 3yemeHToB 1. 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaxO0XJeHHE B npuponae. PuU3nueckue U XMMHYECKHUE CBOMCTBA MarHusiu
Kasblus. BaxuHeiiive coeAMHEeHUs Kanblus (OKCUI, TUIPOKCU/I, coun). JKECTKOCTD
BOJIbl M CIIOCOOBI €€ YCTpaHEHHUS!.

AJroMuHUN: nofiokeHue B Ilepuonnueckoi cucreMe XMMUYECKUX JIEMEHTOB
J. U. MenneneeBa, ctpoeHue aroma, HaxoxaeHue B npupoge. dusznueckue u
XUMHUYECKHEe CBOMCTBA aOMHHUSA. AMGBOTEPHBIC CBOMCTBA OKCHAA M THAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxxenue B [lepnonnueckoit cucteMe XMMUYECKUX 31eMEHTOB /1.
. MenneneeBa, CTpoeHHME aroMa, HaxoXxaeHue B mpupoge. duznueckue u
XUMUYECKUE CBOMCTBA kene3a. OKCUIbl, THIPOKCUIBI U conu xkemne3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIyUYCHHUE.

Xumuueckuii IKchepumenm:

O3HAKOMJICHHE C O0Opa3llaMd METaUIOB M CIUIABOB, WX (PU3WYECKUMH
CBOMCTBaMH, U3YYEHHUE PE3YJbTAaTOB  KOPPO3UH  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHAA
Kalbllid W HATpUs C BOJIOM (BO3MOXKHO HCIIOJIb30BAaHUE BUEOMATEPHUAIIOB),
VICCIIEIOBAHUE CBOMCTB XECTKOM BOJBI, MpOLIECCa TOPEHUS XKeje3a B KUCIOPOAE
(BO3MOXHO  KCHOJBb30BAHME  BHJCOMATEPUANIOB), TPU3HAKOB  IPOTEKAHUS
KAQUECTBEHHBIX PEAaKIHUl Ha WOHBI: MarHus, KajablMs, aTlOMUHUA, IIMHKA, JKEJe3a
(I1) u xenesa (III), menu (I1), HaOMOACHUE ¥ OTIMCAHUE MTPOIECCOB OKPAIIHBAHUS
IUIaMEHU MOHAaMU HATpWsl, Kalusl W Kajdblusid (BO3MOXHO HCHOJb30BAHUE
BUJIEOMATEpPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA aTIOMUHUS
Y TUJIPOKCHUA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHeunmme
METAJUIbI U UX COCIUHEHUS.

XuMHS ¥ OKPYKAOIIAS cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOM »KU3HM YeEJIOBEKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMHYECKUX peakuuid B ObiTy. [lepBas momois mpu
XUMUYECKUX 0XKOTaX U OTPaBJICHUSAX.

XUMHUYECKOE 3arpsi3HEHHE OKpY)Karouleh cpeinl (MpeaenbHast AOmyCcThUMast
KOHIIeHTpalus BemecTs, aanee — [1/IK). Ponb xuMuu B pemieHUn 3K0JIOTrUYECKUX
pooJIeM.

Xumuueckuii IKcnepumenm:

U3y4eHHEe O0pa3lloB MAaTEPUAIOB (CTEKIJIO, CIUIABhI METAJIOB, TOJUMEPHBIC
MaTepHaIbl).

Mesrcnpeomemmnbwie ceasu



Peanuzanust MeXnpeaMETHbIX CBs3ed NpU M3ydeHHH XuMUM B 9 Kiacce
OCYILECTBISICTCSl 4epe3 HCIOIb30BaHHE KaK OONIMX €CTECTBEHHO-HAYYHBIX
MOHATUHN, TaK W TOHATUH, SBJISIONINXCS CUCTEMHBIMHU I OTAEIBHBIX MPEIMETOB
€CTECTBCHHO--HAYYIHOTO ITHKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHATHSA: HAY4YHBIH (AKT, TMIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, Kiaccupukamus, TMePUOANYHOCTh, HAOIIO/IEHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOeNb, SBICHUE, MapPHUKOBBIHI
3¢ dexT, TEXHOIOTHSs, MaTePHAITBI.

dusuka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH], U30TOIIbI,
PaJOaKTUBHOCTb, MOJIEKYIIa, AIIEKTPUUECKHI 3aps, MIPOBOJHUKH,
MOJTYNIPOBOJHUKHY, IUDIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TeENO, OO0BEM,
arperaTHoe COCTOSIHHE BEI[ECTBA, I'a3, paCTBOP, PACTBOPUMOCTH, KPUCTAJUTHYECKAs
pemérka, CIuiaBbl, (pU3MUECKHE BEIMYMHBI, €IMHULBI W3MEPEHUs, KOCMUYECKOE
OPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHILE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHBIE
yI0OpEHMs, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

I'eorpadusi: armochepa, ruapocdepa, MHHEpPAIb, TOPHBIC  MOPOIHI,
MIOJIE3HBIE UCKOTaeMbIe, TOTLIINBO, BOJIHBIC pecypchl.



IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOI'O  OOIIETo
o0pa3oBaHUs JOCTUTAIOTCS B XOJe OOy4YeHUs XUMHUM B €IUHCTBE y4YeOHOU U
BOCIIUTATEIbHOM JIESITEIHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUNCKUMU
COIIMOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TNPUHSITHIMU B
oOlllecTBE TMpaBWIaMU M HOPMAaMU TOBEACHUS M CIOCOOCTBYIOT IpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS M COLMAIIU3AIIUUA 00 yJArOITUXCSI.

JIndHOCTHBIE ~ pe3ydbTaThl  OTpPaKalOT  TOTOBHOCTh  OOYYaOIIUXCS
PYKOBOJICTBOBAThCA  CHUCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAUUM U
pacuMpeHue onbiTa ASSITEILHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B YACTU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOI'O OTHOIIECHUSI K OTE€YECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HACIEIUI0, TMOHUMAHUSI 3HAUYCHUS XUMHYECKOM HAayKu B KU3HU
COBPEMEHHOI'0 00IIeCTBa, CIIOCOOHOCTU BIAJETh JOCTOBEPHOU HMHPoOpmarmenn o
MEePEIOBbIX JOCTWKEHUAX M OTKPBITUSIX MHUPOBOM U OTEUECTBEHHOM XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) TPa’KIAHCKOr0 BOCIIUTAHMS

NpEACTaBICHUS O COLUAIBHBIX HOPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOILICHUHN B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOW,  y4eOHO-UCCIIENOBATEIbCKOM, TBOPYECKOM M JAPYrHUX  BHUAAX
JEATENHbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOW MEATEITLHOCTH TIPH
BBITIOJIHEHUW Y4YeOHBIX, TI03HABATEIBHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3IaHUN YUEOHBIX IPOCKTOB, CTPEMJICHHSI K B3aUMOITIOHUMAHUIO
¥ B3aMMOIIOMOIITY B IMPOIIECCE ITON yIeOHOM AesATeTbHOCTH, TOTOBHOCTH OIICHUBATH
CBOE TMOBEAEHHWE W TMOCTYNKH CBOUX TOBAapUIIECH C MO3UIMKM HPABCTBEHHBIX U
MPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS

MHUPOBO33PEHYECKUE TPEACTABICHUS O BEIIECTBE M XMMHUUYECKOW pEaKIvu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABJISIOININE
OCHOBY JIJIs TIOHUMAHUSI CYIIIHOCTH HAy4YHOW KapTHUHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl TPUPOJIbI, B3aUMOCBS3SX YEIOBEKA C
MIPUPOJTHOMN CPEIION, O POJIM XMMHUH B TIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHUBBI, HAMPABICHHbIC HA MOJyYEHUE HOBBIX 3HAHUU 1O
XUMHUH, HEOOXOAUMBIC I OOBSCHEHHS HAOJI0JaeMbIX IMPOIECCOB M SIBICHUM,
MO3HABATEbHON, WH(POPMAIMOHHOW M YWUTATENbCKOM KYJIbTYpPhl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEILHON PabOThl C y4eOHBIMU TEKCTaMHM, CIIPABOYHOU



JUTEPATypO, JIOCTYIHBIMH TEXHUYECKUMU CPEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTUi;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JHO0O3HATEIbHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  CamMOOOpa30BaHUIO, MPOEKTHOM UM  HUCCIEeN0BATEIbCKOU
JESITENbHOCTU, K OCO3HAHHOMY BBIOOPY HAIPaBJIECHHOCTH W YPOBHS OOY4YECHHS B
JIAIbHEHIIIEM;

4) dpopMHUpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTU >KHU3HHM, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3/I0pOBBIO, YCTAHOBKM Ha 370pPOBBIK 00pa3 >KU3HH, OCO3HAHMUE IMOCIEACTBUHA U
HENPUATUE BPEAHBIX MPUBBIYCK (YIOTPEOJIICHUS aJKOTOJIsI, HAPKOTHKOB, KypeHUs),
HEOOXOJUMOCTU COONIIOJICHHUS MpaBuil O€30MacCHOCTH TMpU  OOpallleHHH ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HH;

5) TpyA0BOro BOCIIUTAHMS

MHTEpPEC K MPAKTHYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
yBaKEHHUE K TPYNLY U pe3ysibTaTaM TPYI0BOH JIeAT€TbHOCTH, B TOM YUCJIE HA OCHOBE
OpPUMEHEHUS  MPEIMETHBIX 3HAaHUM MO  XHMHUH, OCO3HAHHBIA  BBIOOP
WHANBUYaTbHON TPAEKTOPUH MPOJODKEHHSI 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEmHOoN npodhecCuOHaNbHON ASSITEIbHOCTU U Pa3BUTHsI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(ECCHOHATILHON Cperie;

6) IKOJIOrHYECKOr0 BOCIIUTAHHUS:

AKOJIOTHYECKU LIeJIeCO00pa3HOe OTHOLIEHUE K TPUPOE KAK UCTOUHHUKY HKU3HU
Ha 3emiie, OCHOBE €€ CYIEeCTBOBAHMS, MOHHMMAaHHUE LIEHHOCTU 3J0pPOBOr0 H
O6e3omacHoro oOpa3a JKH3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyeckoMy M TCHUXHYECKOMY 3J0POBbIO, OCO3HAHHE LIEHHOCTU COOJIIOJICHUS
npaBuI 0€30I1aCHOT0 MOBEAEHUS IPU pabOTe € BEIIECTBAMMU, a TAK)KE B CUTyallUsX,
YIPOKAIOIIMX 3/I0POBbIO U )KM3HU JTIOJIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJy4aeMble MPU U3YYCHUH XUMHH, IS
pelIeHUs 3a/1a4, CBA3AHHBIX C OKPYKAIOLIEH NPUPOIHON CPEION, sl TOBBIICHUS
YPOBHS  3KOJOTMYECKOM KyJNbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
AKOJIOTHYECKUX MpOOJeM M MyTel MX peleHUs MOCPEACTBOM METOJO0B XUMUH,
HKOJIOTUYECKOTO MBIILICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B TO3HABATEIBHOM,
KOMMYHHUKATHBHOW U COI[UAJILHOM MIPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeranpeaMeTHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE IS
dbopMUpOBaHUS MUPOBO33PEHHS 00IIIEHAYYHbIC MTOHATUS (3aKOH, TEOPHS, IPUHITHII,
TUnoTe3a, (QaxkT, CHUCTeMa, IMPOLECC, 3KCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIb3YIOTCSL B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpEIMETax W MO3BOJISIOT Ha
OCHOBE 3HAHUI M3 3TUX MpPeAMETOB (GOPMHUPOBATH NPEICTABICHUE O LIETOCTHOU



HAy4YHOU KapTHUHE MHpPA, U YHUBEPCAIbHbIC yuyeOHbIC NEHCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHBHbBIE, PETYJIATUBHBIE), KOTOpbIE O0OECIEUnBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYLIECTBICHUIO Y4eOHOMU
NESATENbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE YUeOHbIE 1eliCTBHS

Ba3oBble Jornueckue AeiicTBUA:

YMEHHUS HCIMOJb30BaTh NPUEMBI JIOTMUECKOTO MBIIUICHUS MPU OCBOEHUU
3HAHUMU: PACKPBIBATh CMBICI XUMHUUYECKUX TMOHSATUM (BBIACISATHL MX XapaKTEpHBIC
NPU3HAKH, YCTAHABIIMBATh B3aUMOCBSI3b C APYTMMHU MOHSATHUSMH), HCIOJIb30BaTh
TOHSITHS JIJIS1 OOBSICHEHUS! OTJENBHBIX (PAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUU IS KJIacCU(PUKAIMM XUMHYECKUX BEIIECTB M XMMHUYECKUX PEAKIIUM,
YCTAHABJIMBATh TMPUYMHHO-CICACTBEHHBIE CBA3M MEXKAY OOBEKTaMH HU3Y4YCHMUS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIAYKTUBHBIC, JENYKTUBHBIC, M0 AHAJIIOTHUH),
JenaTh BBIBOJBI U 3aKJIFOYEHUS,

YyMEHUE TMPUMEHSATh B TMPOIECCE IMO3HAHUS TOHATUS (NPEIMETHbIE U
MeTanpeMETHbIE), CHMBOIMYECKUE (3HAKOBBIE) MOJIEITH, UCIIOJIb3yEMbl€ B XUMUH,
peoOpa3oBIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ JJIEMEHTa), XuUMUueckas QopMmyja U YpaBHEHUE
XUMUYECKOW peakiuu — MpU PElICHUH y4eOHO-TI0O3HABATEIbHBIX 3ajlau, ¢ YYETOM
ATUX MOJEIbHBIX MPEACTABICHUI BBISBIATh U XAPAaKTEPU30BATh CYIIECTBEHHBIC
NPU3HAKH U3Y4aeMbIX O0BEKTOB — XUMUYECKHUX BEIIECTB M XUMUYECKUX PEaAKIIHil,
BBISIBJISITh ~ OOLIIME  3aKOHOMEPHOCTH, MPUUYUHHO-CIEJICTBEHHBIE CBS3U U
MPOTUBOPEUHUSI B U3yUaEMbIX MIPOIIECCaX U SIBJICHUSX.

ba3zoBble ucciaenoBare/bCKue 1eiCTBUA:

YMEHHE UCIOJIb30BaTh IOCTABJIEHHBIE BOIMPOCHI B KA4E€CTBE HHCTPYMEHTA
MO3HAHMS, a TAKKE B KAYECTBE OCHOBBI /111 (DOPMUPOBAHUS TUTIOTE3bI MO IPOBEPKE
MPaBUILHOCTU BBICKA3bIBAEMBIX CYKICHU;

NPUOOPETEHHE ONBITa [0 TUIAHUPOBAHUIO, OPTaHU3AIMH W TPOBEIACHUIO
YYEHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaOMoJaTh 3a XOJIOM Mpollecca,
CaMOCTOSITENILHO MPOTHO3UPOBATh €ro Pe3yJsbTar, (OpMYIHUpPOBaTh 0000IIEHUS U
BBIBOJIBI 110 pPE3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHMS, COCTABIATh OTUET
0 MpoJIeTTaHHOM padoTe.

PabGora ¢ nndopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH M UHTEPHPETUPOBATH HH(OpPMALIHIO
Pa3IUYHBIX BUJOB U (HOPM MPEICTABICHHUS, MTOIYYaEMYI0 U3 Pa3HbIX UCTOUYHUKOB
(HaydyHO-TIONYJISIpHAsT  JIUTEpaTypa XHMHYECKOrO0 COJIEPKAHUS, CIPaBOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHUUECKU OIEHUBATh MPOTUBOPEUYUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHUE MPUMEHATh Pa3IMYHble METOJAbl W 3alpOoChl NMPU MOUCKE U OTOOpE
uH(pOpMAllMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JJI1 BBIIOJIHEHUS
y4eOHBIX U MO3HABaTENbHBIX 3a]a4 ONPEAEIEHHOr0 THUIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOI'O MCIIOJIb30BAHUS PA3IMYHBIX [TOUCKOBBIX CHCTEM,
CaMOCTOSITENILHO BHIOMPATh ONTUMAaIbHYIO (OpMY MpeAcTaBiIeHUs] HHPOPMALUU U
WUTIOCTPUPOBATh peIIaeMble 3a7a4d  HECJIOXKHBIMU CXEMaMu, JuarpaMmMaMu,
IpyruMu popmamu rpadKu U UX KOMOUHALIMSIMU;

YMEHHE HCIOJb30BaTh M AaHAJU3UpPOBAaTh B Ipouecce Y4eOHOH W
UCCIIEZIOBATEIBCKOM NEATENIbHOCTH MH()OPMALMIO O BIMSHUM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHUE OKpYXaloled HpUpOAHOU
Cpellbl.

KoMmyHMKaTHBHBIE YHHBepcadbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHUS 33/1aBaTh BOIPOCHI (B XO€ TUaNora v (UJI1) IUCKYCCHUU) T0 CYLIECTBY
o0cyxkmaeMoll TeMmbl, (OPMYJIUPOBATH CBOM TMPEMAJIONKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MTPEJIOKEHHOM 3a1a4u;

YMEHUS  MPEJCTaBIATH  TOJYYEHHbIE  pe3yJdbTaThl  IMO3HABATEIbHOU
NEATENbHOCTY B YCTHBIX W TNHMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALNI0
pE3yNbTAaTOB BBIMOJHEHUS XUMHUYECKOr0 IKCIepUMEHTa (1abopaTOpHOro OIBITA,
71a060paToOpHOM PabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOIO MTPOEKTA);

YMEHHUS Y4E€OHOrO COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEIbHOM M  HMCCIENOBATENbCKOM  NESATENIbHOCTH  IpPU  pPEUICHUH
BO3HUKAIOUIUX NpoOJIeM Ha OCHOBE Y4yéTa OOLIMX HHTEPECOB M COTJIACOBAHMS
no3uuit (00CyXaeHusi, OOMEH MHEHHUSMHU, «MO3TOBBIE HITYPMbI», KOOpPIUHALIMS
COBMECTHBIX JCHCTBUHM, OIpPEACICHHE KPUTEPUEB [0 OLEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U apyrue).

PerynsiTuBHBbIC YHMBepCaIbHbIC y4eOHbIC JCHCTBHA:

YMEHHE CaMOCTOATENIBHO ONPEAEHATh LEIN ACITEIBHOCTH, IJIaHUPOBAThH,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSTENbHOCTh, BHIOUpATh HanbOosee 3PPEeKTUBHbIE CITOCOOBI pEeUIEHUsI YUeOHBIX U
MO3HABATEIbHBIX 3a7a4d, CaMOCTOSITEIbHO COCTaBJISATh WIM KOPPEKTUPOBATH
IPEJIOKEHHBIA QITOPUTM  JEHUCTBUW NPU BBINOJHEHUH 33JaHUM C Y4ETOM
NOJyYE€HHsI HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BEUIECTBAX M PEAKLMUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3ysbTaTa 3asiBICHHOW IeJIU, YMEHUE
UCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, MpeyiaraeéMble B YCIIOBUU 3a/JaHUH.

NNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pPE3yJAbTATOB 10 OCBOEHHUIO 005A3aTEIBHOrO
COJIep>KaHMs, YCTAHOBJIEHHOrO JaHHOW (enepasbHOW padoyell NpOrpamMmoi,
BBIICIISIIOT: OCBOEHHBIE O0YYAIONIMMUCS Hay4YHbI€ 3HAHUS, YMEHUS U CTIOCOObI



JNEUCTBHM, crmenupuIecKue Ui TPEAMETHOM 001acTu  «XHUMHS», BHUIBI
NEATEbHOCTU 1O  TOJYYEHHIO HOBOI'O  3HaHMs, €ro HWHTEpIpeTaluy,
npeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.

K xon1y oOydenus B 8 kiacce npeaMeTHble pe3ynbTaThl HA 0A30BOM YpOBHE

JIOJKHBI OTPAKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

e PpACKpBIBAaTh CMBIC] OCHOBHBIX XHUMHUYECKHMX TOHSTHUN: aToM, MOJEKYyJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOMHAS ¥ HEOJHOPO/HAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi JI0Jisl XMMUYECKOTO 3JIEMEHTa B COSIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBAHUE, COJb, AJIEKTPOOTPUILIATEIIBHOCTh, CTEHEHb
OKHUCJICHHS, XUMHYECKas peakiusi, Kiaccudukanus peakiuil: peakiuu
COCIMHEHUS, PEAKIMU PAa3JIOKEHUs, pEaKIMU 3aMEIICHUs, pPeaKluu
oOMe€Ha, 3K30- ¥ SHJOTEPMUUYECKHE PEAKIMH, TEII0BOU A(P(EKT peakiuu,
AJIpO aTOMa, JIEKTPOHHBIN CI0M aToMa, aTOMHAasi OpOUTalb, PagUyC aTOMa,
XUMUYECKasl CBS3b, MOJISIPHAS W HENOJSPHAs KOBAJICHTHAS CBSI3b, MOHHAA
CBSI3b, HWOH, KaTUOH, AaHUOH, pacTBOpP, MaccoBas JOJs BEIEeCTBa
(IpolieHTHas! KOHIIEHTpAaIus) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATUM U
MPUMEHSTH 3TU HOHITHUS NIPU ONUCAHUH BEIIECTB U UX MPEBPALICHU;

e HCIOJNB30BAaTh XUMHYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHS (HopMym
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpEAensITh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCJEHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KIAcCy COEIUHEHHUM IIOo
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAasi W MOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbIca [lepuonnueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHHE TMEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX JJIEMEHTOB OT MX moJjiokeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPAHEHUsI MacChl BEILIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUs1, 3aKOHa ABOraipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢dopmy Ilepuonnueckon
CUCTEMbl XUMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh TMOHATHUS  «TJIaBHas
noarpynna (A-rpynmna)» u «mododHas noarpymnma (b-rpymnma)y, mansie u
OOJbIIME TIEPHOJBI, COOTHOCHTH OO0O3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabnuue «llepuoguueckass cucremMa xumudeckux i3nemeHtoB J[. .
MeHieneeBay C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB



XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij spa, 00IIee YUCIIO AJIEKTPOHOB
U pACTpPENEIICHHE UX 0 AJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKHE peakiuu (10 YUCIy U COCTaBy YYAacCTBYIOLIUMX B pPEaKIUU
BEIIIECTB, IO TETUIOBOMY (D eKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
pa3IUYHbBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPAaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Ka4Y€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX IMPEBpaAlllCHU B
pa3IUYHbBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAaCChIBEIIECTB,
MacCOBYIO [IOJIF0 XMUMHYECKOTO »JJeMeHTa Mo (opMmyie CcoearnHEeHus,
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOU PEaKIINU;

MIPUMEHSTh OCHOBHBIE ONEPALIUA MBICIUTEIBHON AESITEIbHOCTH — AHAJIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CUCTEeMaTH3allMI0, KacCU(pUKAIUIO,
BBISIBJICHUE NPUYUHHO--CIEACTBEHHBIX CBSI3€M — JUIsl M3y4YEHUS CBOMCTB
BEUIECTB M XHMMHYECKMX pEaKUUH, €CTECTBEHHO-HAyYHbIE METObI
MO3HAHUSA — HAONIOZICHHE, W3MEpPEHUE, MOJIETUPOBAHHE, IKCIIEPUMEHT
(peanbHbIN U MBICTIEHHBIN);

CJIEI0BaTh MPaBUJIaM MMOJIb30BaHUS XMMHUECKOW OCYA0U 1 1a00paTOPHBIM
o0opyaoBaHMEM, a TakKKe IMpaBujaaM oOOpalleHusi C BEUIECTBAMHU B
COOTBETCTBHHM C HMHCTPYKIMSIMH TI0 BBIMOJHEHUIO J1aDOpaTOPHBIX
XUMHUYECKUX OMBITOB MO MOTYYEHHUIO U COOMPAaHUIOTa3000pa3HbIX BEIIECTB
(BomopoAa M KHCIOPOJA), MPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHOM
MAacCOBOM J0JIEM pacTBOPEHHOI'O BEIIECTBA, IUIAHUPOBATH U IPOBOAUTH
XUMUYECKUE SKCIIEPUMEHTHI 0 PAaCMO3HABAHUIO PACTBOPOB IIEIOYEH H
KHCJIOT C MOMOUIbI0 MHIUKATOPOB (JIAKMYC, (peHON(PTaNEnH, METUIOPAHXK

U IpyTHE).

K xon1iy oOyuenus B 9 kiaacce rnpemMeTHbie pe3yabTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCA YMEHUMN:

PacKphIBaThb CMBICII OCHOBHBIX XWUMHYECKUX IOHATHUM: XHUMUYECKUAU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHWOH, aHWOH, IIPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIIEHUS, XUMHUYECKasl peaKlus, XUMUUECKasl CBA3b, TEIIOBOU 3PPeKT
peakuuu,  MOJb, MOJISIDHBIA  O0BEM,  pacTBOp,  AJIEKTPOJIMUTHI,
HEIJIEKTPOJIUTHI, AJEKTPOIIMTHUYECKAST IUCCOLUMALMS, PEAKIUH HOHHOTO
oOMeHa, KaTalau3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIC PEaKIUU, OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITNH,
OKHCJIMTEIb, BOCCTAHOBHUTEIb, OKUCJIEHHE U BOCCTAHOBJICHHUE, AJIJIOTPOIHS,
aM(pOTEpHOCTD, XUMUYECKas CBA3b (koBasieHTHas, HMOHHAas,
MeTaJNTnYecKas), KpUCTAITNYEeCKas periéTka, Koppo3usi METaJIOB, CIIABHI,
CKOPOCTh XMMHUYECKOW peaKkluu, MPEAEIbHO JOIMYCTUMAasi KOHIIEHTpalus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH W
MIPUMEHSTh 3TU HOHITHUS MIPY ONMCAHUH BEIIECTB U UX MPEBPALICHU;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJiIi COCTaBJIEHUS (PopMyIl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUM;

OIPEAENATh BAJEHTHOCTh U CTETIEHb OKUCICHHSI XMMHUYECKUX 3JIEMEHTOB B
COCIMHEHUSX Ppa3IM4YHOrO COCTaBa, [MPUHAJIEKHOCTh BEIIECTB K
Ompene’lHHOMY KIJIAcCy COEOUHEHHH 1o ¢opmyiaM, BHI XUMHUYECKOU
CBA3M (KOBAJIECHTHAsl, HMOHHAsA, METaJUIMYECKasi) B HEOPraHUYECKUX
COEIMHEHUAX, 3apsijl MOHA MO XUMUYECKOM (opMylie, XapaKTep Cpelbl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COENUHEHUMN, THI KPUCTAIIIMYECKOU
PEIIETKN KOHKPETHOI O BELIECTBA;

packpeiBath cMmbica llepmogmueckoro 3akona JI. M. MenaeneeBa u
JEMOHCTPUPOBATh €ro TIOHMMAaHHE: OIHUChIBaTh U XapaKTEepPU30BaTh
tabnuunyio popmy Ileproanueckoil cHUCTEMbl XUMHUYECKHUX JJIEMEHTOB:
paznuyaTh TMOHSATUSA «TJaBHas mnoArpynmna (A-Tpynma)» U «1moOodyHas
noarpynna (b-rpynna)», wmanble u OONblIME TMEPUOJLI, COOTHOCUTH
0003HayYeHus1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TabJINIIE, CYUCIOBBIMU
XapaKTePUCTUKAMU CTPOEHHUS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsA  Aapa, oOIlee YWCIO DJIEKTPOHOB U paclpenesieHHe UuX [0
AIIEKTPOHHBIM CIIOSIM), OOBICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHECHHUU
CBOMCTB 3JIEMEHTOB W HMX COCAMHEHUHN B Mpejeliax MajblX MEepUOAOB U
TJIABHBIX MOATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIACCU(PHUIMPOBATh XMMHUUYECKHUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHYECKUE peakuuu (M0 YUCIY M COCTABY YYACTBYIOIIMX B PEAKIHUU
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 U3MEHEHHUIO CTENEeHEH OKHUCIICHMS
XUMUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIMIME W CHEIU(PHUUECKHE XUMHUYECKHE
CBOMCTBAa NPOCTBIX M CIOXHBIX BELIECTB, IOATBEpPXKIAs OIHCAHUE
pUMEpaMHU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIUii;

COCTaBJIATb YPABHEHUS AJIEKTPOJUTUYECKON JHCCOLUMALMU  KHCIIOT,
LIEJI0YEH U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIINM HOHHOTO



oOMeHa, ypaBHEHHS pEaKIUi, MOATBEPKAAIONINX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3U MEXIY BEIIECTBAMH PA3IMYHBIX KIIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OallaHCca ITUX PEaKLIUA;
MIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTECKAHUS XWMUYECKHX TMPEBpAIICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacCCHIBEIIECTB,
MAacCOBYIO [IOJII0 XHUMHUYECKOTO »JJeMeHTa Mo (opmyne coeauHeHus,
MacCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHHIO
XUMHYECKOU pEaKIINU;

coOII0IaTh IPABWJIA MOJIH30BAHUS XUMUYECKON TTOCYA0M MIab0opaTOPHBIM
o0opynoBaHMEM, a TakkKe TMpaBuja oOOpalieHus C BEIeCTBAMH B
COOTBETCTBHHM C WHCTPYKIHSIMH TI0 BBITIOJHCHUIO JIAOOPATOPHBIX
XUMHYECKHX OIBITOB 1O MOJYYCHHUIO U COOMPAHUIOTa3000pa3HbIX BEIIECTB
(aMMUaKa M yriIeKUCIIOro ra3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIONINEe  KAYeCTBEHHBI  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPUA-, OPOMU/I-,
uonua-, kapobonart-, ¢ocdar-, cuwiMkar-, Ccyibhar-, TUIPOKCHUI-UOHBI,
KaTHOHbl aMMOHHUSI U HMOHBI M3yYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOPaX HEOPTaHUYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIE OIEPAIlUU MBICIUTEIHHON MEATETPHOCTH — aHaJIN3
U CHHTE3, CpaBHEHUE, O000OIEHHE, CUCTEMATU3allMI0, BBISBICHHUE
MPUYUHHO-CJIEICTBEHHBIX CBSA3€H — /I U3y4YEHUs CBOWCTB BEIIECTB U
XUMHYECKUX PEAKIUi, €CTeCTBEHHO-HAYYHbIE METOAbl TIO3HAHUS —
HAOJTIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pealbHbIN U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kouau4vecTBo 4acoB
Ne HaunmeHnoBanue pa3iesnoB u DJIeKTpOHHbIe (LM (ppoBHIE)
KonTpoabHbie IIpakTnyeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTeIbHbIE PeCypChl
padoThI padoThI
Pa3jnen 1. [lepBoHayajibHbIe XUMUYECKHE MOHITHSA
Xumus — BakHas 00J1aCTh
11 €CTECTBO3HAHUS 1 5 0 9 bubmuorexa [IOK
' IPAKTHYIECKOM IEATETLHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BeKa
BemecTBa v XMMHYECKHE bu6mmoreka [IOK
1.2 15 1 0
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro mo pazmeny 20
Pa3jen 2. BaxkHelilue npeacTaBuTe I HEOPraHUYECKUX BellleCTB
21 Boznyx. Kucnopoa. Tlonsitue 6 0 0 bubnuorexa LIOK
' 00 okcHIax https://m.edso0.ru/7f41837c
Bonopoa.Ilonstue o kucimorax bu6nuorexa LIOK
2.2 8 0 1
U COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [lonstue 00 5 1 1 bubnuoreka [IOK
' OCHOBAHHSAX https://m.eds00.ru/7f41837¢
OCHOBHBIC KJIACCHI bu6mmoreka [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCTUHCHUHN https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Pasnea 3. [lepuoanyeckuii 3axon u [lepuonnueckas cucreMa xumudeckux iemeHToB /. U. MengeneeBa. CTpoeHue aToMoB.
Xumuueckasi ¢cBsi3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

Ilepuoanueckuii 3aKOH U

31 Ilepnonnueckas cucreMa 7 bu6nmorexa [IOK
XUMUYECKHX dj1eMeHToB JI. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CtpoeHue atoma
XuMHu4ecKas CBA3b.

3.2 OKI/ICJH:TCeJ?LH((:)- : 8 bubamorera LOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbLHBIC PEAKITH
bubmuorexa [IOK
Hroro no paszery 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMms 3 bubamorexa [IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOIT'PAMME



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

9 KJIACC

KonunyecrBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/ieioB H TeM uudposbie
Ne n/m P Konrponbubie  IIpakTuueckue (uitcpp )
NpOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoTbI
pecypchbl
Pa3jnen 1. BemecTBO M XMMH4YeCKHe PeaKIUU
11 [ToBTOpeHue u yriyoieHue 3HaHUN 5 1 0 bubnmuoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 0 0 bubnmnoreka [JOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DIIEKTPOJIMUTHYECKAS TUCCOLIAIINS. 8 1 1 bubnuotexa [JOK
' XHUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edso00.ru/7f41a636
Htoro 1o pazueny 17
Pa3znea 2. Hemera/uibl 41 X COCUHEHUS
21 OO6m1as xapakTepuCcTUKa XUMUUYECKUX 4 0 1 bubnuotexa [JOK
' snementoB VIIA-rpynmel. Tanorenst https://m.edso0.ru/7f41a636
OO6m1as xapakTepuCTUKa XUMUYECKUX
2.2 b} Td HT 5 VIApr nel. Cepa u eé 6 0 0 bubamorexa [IOK
' DJIEMEHTO PYTHIRL- 2-€pa 1 €€ https://m.eds00.ru/7f41a636
COETMHEHUS
OO6m1ast XapaKTepUCTUKa XUMHUIECKUX
23 B P VA P A docd - 0 1 but6mmoreka [IOK
' DJICMEHTOB TPYIIIBL. ASOT, GOCRHOP 1 HX https://m.edso0.ru/7f41a636
COCTMHEHUS
O01as XxapakTepUCTUKAa XUMHUUECKHX
24 sneMeHToB [VA-rpymmel. Yriepon u 8 1 2 Bubmorexa IJOK
' . PYHIIBL p https://m.edso00.ru/7f41a636
KPEMHUH U UX COCTMHCHHUS
Htoro 1o pazueny 25



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

Pa3znea 3. Mera/uibl 1 UX COeTUHECHUS

. bubmuorexa [IOK
3.1 Obmme cBoficTBa METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxxuelimme MeTaibl U UX COEIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasznen 4. XumMusi v oKpy:Kawias cpeaa
4.1 BemtecTBa 1 MaTepHalibl B )KU3HU YEIOBEKA 3 buGnnorexa LIOK
' m P https://m.edsoo.ru/7f41a636
Hroro mno pazueny 3
PesepBHOE Bpemst 3 bubnmorexa LOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUJIACC
KoanuectBo yacoB JIeKTPOHHBbIE
Ne Hara uudpoBbie
n/n Tema ypoka Bcero Kontpoapmpie  IMpakruteckue U3y4YeHUS o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsl
1 [Ipenmer xumuu. Poiab XuMuu B 5KU3HU 1 0 0 bu6mumorexa [IOK
yeyoBeka. Tena u BeuecTna 04.09.2023 | https://m.edsoo.ru/ff0d210c
9 ITonsiTie 0 METOAAX TTO3HAHUS B 1 0 0 bubmuorexa [IOK
XUMUHU 05.09.2023 | https://m.edsoo.ru/ff0d227e
ITpaktuyeckas padora Ne 1 «IIpaBuna
3 paboTHI B TaOOpPaTOPUU U IPUEMBI 1 0 1 bubnmoreka [JOK
oOparieHus ¢ 1abopaTOPHBIM 11.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yuctele BemecTBa U cmecu. CrocoO0bl 1 0 0 bubmuorexa [JOK
pasneneHus cMeceit 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 0 1 bubamorexa [IOK
. 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OYUCTKHU MIOBAPEHHOW COJIN)»
bubmuorexa [IOK
0 ATOMBI 1t MOTIEKYIEL 1 0 0 19.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XuUMHWYECKHe dJIEMEHThI. 3HAKH 1 0 0 bubmuorexa [IOK
(CMMBOJIBI) XUMUYECKUX DJIEMEHTOB 25.09.2023 |  https://m.edsoo.ru/ff0d2be8
bubnmoreka [JOK
8 Hpoctsie i ciioKibie BeitecTsa 1 0 0 26.09.2023 https://m.edsoé.I ru/ff0d2a6¢c
bubmuorexa [IOK
) ATOMHO-MOTEKYIAPHOE yiCHie 1 0 0 02.10.2023 https://m.edsog ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bu6mmoreka [IOK
10 .
Xumrieckas popmyna. BanenTHocTs 03.10.2023 |  https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX AJICMEHTOB
1 OTtHOCHUTENBHASI aTOMHAsI Macca. bubnmoreka [JOK
OTtHocHTeNbHAs MOJIEKYIISIPHAs Macca 09.10.2023 |  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XUMHUYECKOTO bu6mmorekxa [IOK
3JIEMEHTA B COEUHEHUU 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. MoJIb. bu6nmuoreka [IOK
MonsipHast macca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 DU3UYECKUE U XUMUYECKHUE SBIICHUS. bubmuotexa [IOK
XuMHuUecKasi peakiiust 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycia0BUs NPOTEKAHUS bubnuorexa LIOK
XMUMUYECKHUX PEaKIHi 23.10.2023 | https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUS MACCHI BEIIECTB. bubnuoreka [IOK
16
XUMU4eCcKre ypaBHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Breruucienust kKonmaecTBa, MacChl
17 BEIIECTBA 110 YPAaBHEHUSIM XUMHUYECKHUX bubamorexa [IOK
» . P 30.10.2023 |  https://m.edsoo.ru/ff0d5708
peakiuit
K .
A P ’ 31.10.2023 |  https://m.edsoo.ru/ff0d3f34
3aMenIeHus, OOMeHa)
M. B. JI — Y4EHBIii-
19 9H Hm;)rll\im;(c):cTOBO%g q‘?:_;? u Brbmmorexa LIOK
H FCT. Hj 07.11.2023 | https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIUs 3HAHUH
20 Kontponbnas paborta Nel o teme bubnmoreka [JOK
«BetecTBa 1 XUMHUYIECKUE PEAKITHIDY 13.11.2023 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocrtas bu6mmorexa [IOK
Bo3ayxa. Kuciopom — 3neMeHT u 14.11.2023 | https://m.edsoo.ru/ff0d448e



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

npoctoe BemiecTBo. O30H

du3nueckre U XUMHUYECKHE CBOMCTBA

22 KHCIopo/ia (peakiuu OKUCTCHHUS bubmmorexa [IOK
POAa (peat : 20.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [louarue o6 okcumax
CriocoOslI nostyue ciopoja
23 n;6o ale rIfII/IHIZq 1| H:;Bf;HZHiOI(I:TI/IB bubmmorexa LOK
patop P ' 21.11.2023 | https://m.edsoo.ru/ff0d497a
[MpumeHeHue Kuciopoa
TennoBoit a3 pexT xumuueckoi
peakuuu, NOHITHE O bubnuorexa LIOK
24
TEPMOXUMHUYECKOM YPAaBHEHHH, K30~ U 27.11.2023 | https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKITUIX
e §OHHHBO (HedTb, yromap u Me;aH). BuGmorexa LIOK
ArpASHCHHE BO3/LYXa, CIOCODRT €10 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILCHUS
[Ipaktuyeckas padora Ne 3 mo Teme
26 «ITonyueHnue u cobupanue KHCIopoaa bubmmorexa [IOK
yi . p poZa, 04.12.2023 ' https://m.edsoo.ru/ff0d4ae2
U3YUCHHE €r0 CBOMCTBY
Bonopon — anemeHT u npocroe bubnunoreka [IOK
27
BelecTBo. Haxoxaenue B mpupoe 05.12.2023 ' https://m.edsoo.ru/ff0d4dd0
28 duznyeckre 1 XUMHYECKHE CBOMCTBA bubnmoreka [JOK
Bozopoaa. [lpumenenue Bogoposaa 11.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCITOTAX M COJIAX bubmmorexa [IOK
12.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0slI MosTydeHus: BOAOPOa B bubmuotexa [IOK
nabopaTtopuu 18.12.2023 | https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckas padota Ne 4 o Teme
31 «[lomy4enue u cobupanue BogopoIa bubamorexa [OK
i P PoAd, 19.12.2023 | https://m.edsoo.ru/ff0d4f42

W3y4YEHUE €r0 CBOMCTBY



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MossipHblii 00bEM Ta30B. 3aKOH

bu6nuorexa [IOK

32
ABorazpo 25.12.2023 | https://m.edsoo.ru/ff0d542e
Beruucnenus 00b€Ma, KoIu4ecTBa
33 BEILIECTBA r'a3a [0 €ro U3BECTHOM bubmmorexa [IOK
. N Y 26.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIESCTBA HJIH 00BEMY
Brerunciienuss 00bEMOB ra30B 110
34 ABHCHUIO pPEeaKIMU Ha OCHOBE 3aKOHa bubmmorexa LOK
yp ~ peaxi . 08.01.2024 = https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH Ia30B
35 duznvecKkue 1 XUMUYSCKHE CBOMCTBA bubmuorexa [IOK
BOJIBI 09.01.2024 | https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [lonarue 00 bubmuorexa [IOK
WHJUKATOpax 15.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. Hackienabie
37 u H)IeHaCpreHHBIIe) aCTBOPBI B bubamorexa [IOK
B P Pl 16.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBast 1015 BEelIecTBa B pacTBOpE
[Tpaktuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHre pacTBOPOB C bubnmnoreka [JOK
OTIpeACIEHHON MaCcCOBOM JOJIeH 22.01.2024 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrponsnas padora Ne2 o teme bub6mmorexa LIOK
«Kucnopoa. Bogopona. Bonay 23.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiaccupuKanus, bu6mmoreka LIOK
HOMEHKJIaTypa 29.01.2024 | https://m.edsoo.ru/ff0d664e
n o
1| ucrorsmax, ocnonmax 1 apoTeprn BnGmmorexa LIOK
i : P 30.01.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUA: COCTaB, KJIaccU(UKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa 05.02.2024 | https://m.edsoo.ru/ff0d67ca
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[Tonyuyenune u XuMHUYECKHE CBOMCTBA

bu6nuorexa [IOK

43
OCHOBaHUI 06.02.2024 |  https://m.edsoo.ru/ff0d67ca
m Kucnotsr: coctas, kinaccuduxausi, bubmuorexa [IOK
HOMEHKJIaTypa 12.02.2024 | https://m.edsoo.ru/ffOdfee2
45 IlosnydeHnue 1 XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
KHCJIOT 13.02.2024 | https://m.edsoo.ru/ff0dfee?
C : )
.6 oI éCpG)IHI/IG) HOMEHKJIaTypa BuGmorexa LIOK
CHOSO B 19.02.2024 | https://m.edsoo.ru/00ad9474
CBOICTBa
[Ipaktudeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmuorexa [IOK
«OCHOBHBIE KJIACChl HEOPTaHUUECKUX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIMHEHUN»
48 I'eneTnyeckas CBs3b MEXAY KlaccaMu bu6nuorexa LIOK
HEOPraHUYECKHUX COCIUHCHHIMA 26.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o001IeHNe U CHCTEMAaTH3aIIHS bubmuorexa [IOK
3HAaHUU 27.02.2024 | https://m.edsoo.ru/00ad9ch2
K 6ota Ne3
- : C())?TEOHH?H I;iCOTan Zo Te;\ze BuGmorexa [IOK
HOBHD! f:ﬂ B Heopramticeimx 04.03.2024 | https://m.edsoo.ru/00ad9ela
COCITMHEHU I
[TepBbie MOMBITKH KITacCUPUKATII
51 XHMHUYECKUX AeMeHTOB. [TonsTue o bubmorera [JOK
) 05.03.2024 | https://m.edsoo.ru/00ad9ffa
IPYIIaxX CXOHBIX DJIEMEHTOB
n .
52 HZPEZHEEZEE:: ji:::MI; XUMHYECKUX bubmorexa OK
PHOA 11.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB /I. 1. Menneneena
53 [Tepuoibl, TPy, MOATPYIIIBI bubmorexa HOK
DHOZEL, TPYHIEL HOArpyT 12.03.2024 | https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. COCTaB aTOMHBIX

bu6nuorexa [IOK

>4 saep. 3oronsr 18.03.2024 | https://m.edsoo.ru/00ada342
CrtpoeHue 31eKTPOHHBIX 000I04eK
55 aTOMOB 3JieMeHTOB [leproaudeckoi bubmmorexa [OK
19.03.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl /. . Menneneena
XapakTepucTUKa XUMHYECKOTO
56 3JIEMEHTA 10 €T0 MOJ0KEHUIO B bubmuotexa [IOK
[Tepunonnueckoii cucteme /1. 1. 19.03.2024 | https://m.edsoo.ru/00ada824
Menneneena
3nauenue llepuoauyeckoro 3akoHa
57 JUUI pa3BUTHS HAYKU U nipakTuku. J1. W. bubmuotexa [IOK
MenpeneeB — yu€Hblii, earor u 25.03.2024 | https://m.edsoo.ru/00ada96e
IpaXKTaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bu6nunoreka [JOK
XUMHUYECKHX 3JIEMECHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
59 Honnast xumu4deckast CBsi3b bubmmorexa [IOK
08.04.2024 | https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nossipHasi XUMHUYECKas bu6nuorexa LIOK
CBSI3b 09.04.2024 |  https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeMoONsIpHAsE XUMHAYECKast bubnmoreka [JOK
CBSI3b 15.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKHCIEHUS bubmmorexa [IOK
16.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE bubmuotexa [IOK
peakuuu 22.04.2024 | https://m.edsoo.ru/00adb076
64 OxucIuTenu ¥ BOCCTAHOBUTEIN bubmorexa OK
23.04.2024 | https://m.edsoo.ru/00adb076
65 Kontposnbnas pabota Ne4 o teme bubnmoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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«Ctpoenue aroma. XuMU4YeCKast

29.04.2024

https://m.edsoo0.ru/00adb486

CBSI3b»
66 Peseprubiil ypok. O6001meHue 1 1 0 0 bubnmoreka [JOK
CUCTEMATHU3ALINAI 3SHAHUN 30.04.2024 | https://m.edsoo.ru/00adb33c

67 PezepHblil ypok. O6001eHNE U 1 0 0 bu6mmorexa [IOK

cUCTEeMaTH3aIMs 3HAHUH 13.05.2024 | https://m.edsoo.ru/00ad9ch2

68 PesepBHblit ypok. O60011eH1E 1 1 0 0 bubmmoreka LIOK

cUCTEMATU3AaINI 3HAHUN 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 68 4 6
[MPOI'PAMME
9 KJIACC
Koun4yecTBo 4acoB DJIeKTPOHHBbIE

Ne Mara nu(ppoBbIe

Tema ypoka Konrpoabubie = IIpakTHyeckue
n/n Bceero U3Y4YeHU S o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchbl

Ilepnonnuecknii 3aK0H.

1 Ilepnonnueckas cucrema 1 0 0 bu6mmorexa LIOK
XUMHYECKHX deMeHToB []. 1. 04.09.2023 | https://m.edso0.ru/00adb59e
Menneneesa

, 3aK(3HOM€pHOCTI/I B U3MEHEHUU . . ; BuGnorexa LIOK
CROTICTE XHMICCIID STTEMEHTOB 05.09.2023 |  https://m.eds00.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HOMeHKIIaTypa 1 0 0 bu6nuorexa [IOK
HEOPraHWYECKHUX BEIECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buasl XMMHUYECKON CBA3U U THUIIBI 1 0 0 bu6nuoreka LIOK
KPUCTAITIMYECKUX PEIIETOK 12.09.2023 | https://m.edsoo.ru/00adbact



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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KontponbHas pabora Nel o reme

5 I1 5
«IToBTOpEHUE U YrIyOleHUE 3HAHUI 18.09.2023
OCHOBHBIX pa3iesioB Kypca 8 kiaccay
5 Knaccudukanus XumMuueckux bubnmoreka [JOK
peaxIyii o pa3IMyHbIM PU3HAKAM 19.09.2023 | https://m.edsoo.ru/00adbch0
H <
7| peauwm. Homsrre o rovoremmsx u BuGauorera LIOK
PeAKIHH. 25.09.2023 | https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEaAKIIHIX
ITousTHe 0 XUMHYECKOM
aBHOBeCcHH. DaKTOPHI, 101015 ()
8 flaBicoB O:FI/II; XHM;qu;IHH:aKm;IH u bubmorera [IOK
p peaxt 26.09.2023 | https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMHUYECKOIO
paBHOBECHS
9 OKHUCIUTEbHO-BOCCTAaHOBUTEIIHHBIC bubmuorexa [IOK
peakiuu 02.10.2023 | https://m.edsoo.ru/00adcade
Te e €CKOM
10| swccommmum. Cumse u crade BuGuorera LIOK
g HHATHH. 03.10.2023 |  https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHEbIe ypaBHEHHS PEaKIIAI bubmorexa HOK
M peak 09.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHUH B CBETE IMPEACTaBICHUIN bubnmoreka [JOK
00 3JIEKTPOJIUTHUECKOM 10.10.2023 | https://m.edsoo.ru/00add5d8
JIUCCOIHAIIAN
XnMH4YecKHe CBOMCTBA COJICH B
13 CBETE IIPEACTABIICHUI 00 bubmmorexa LIOK
p . 16.10.2023 |  https://m.edso0.ru/00add8b2
ANEKTPOIIUTUIECKOU AUCCOITUAITTI
14 IlonsTue o rugponuse coneu bub6mmorexa [IOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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18.10.2023

https://m.edsoo.ru/00add9d4

O00011eHHE U cCUCTEMATU3ALASL

bu6mmoreka [IOK

1
> 3HAHUI 17.10.2023 | https://m.edsoo.ru/00addd12
[Tpaktrueckas padorta Ne 1.
16 ((PGIHCHI/IG SKCIICPUMCHTAJIBHBIX BI/I6HI/IOTCK3 HOK
p 23.10.2023 | https://m.edsoo.ru/00addbfa
3a7ad»
K 6ota N2
17| Onextpommmcoxss ccommams buGmorexa LIOK
p A AT 24.10.2023 | https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIMH B PACTBOPAX»
OO06111as1 XapaKTEPUCTHUKA TaJ0r€HOB.
18 Xnilﬂiexcxrl)/le ZBI())II;IIC?; Hz I Il/;MHe ](33 bubmmorexa LOK
puMep 07.11.2023 | https://m.edsoo.ru/00addfe2
XJiopa
XnopoBogopoa. ComnsiHast KUCIIOTa,
19 XUMHUYECKHUE CBOMCTBA, TOJIYYCHUE bubmmorexa [OK
’ yi ’ 13.11.2023 | https://m.edsoo.ru/00ade104
IIPUMEHEHUE
[Tpaktuueckas padora Ne 2 o Teme
20 «[TomyueHue COITHON KUCIIOTHI bubmmorexa [OK
yi B . ’ 14.11.2023 | https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOMCTBY
B
21| smrcorms peskaai, com o o BuGmorera 11K
peaxiii, o 20.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6m1as XxapakTepUCTUKA JIEMEHTOB bubnmoreka [JOK
VIA-rpynnel 21.11.2023 | https://m.edsoo.ru/00ade64a
ANIOTpOnHBIE MOJIU(PUKAIIUKN CEPBI.
93 Haxoxnenue cepbl U €€ coeIMHEHUI bubmuorexa [IOK
B IIpHpoJie. XMMHUYECKHE CBOMCTBA 27.11.2023 | https://m.edsoo.ru/00ade64a
cepol
24 CepoBo10pOI, CTPOCHUE, bubnmoreka [JOK
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¢buznyeckrue 1 XuMUYECKUE CBONCTBA

28.11.2023

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

Oxcuppl cepsl. CepHast KMCIIOTA,

25 ¢du3nueckue 1 XMMHU4eCKHe bubmmorera LOK
. 0412.2023 | https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHHE
XHUMHUYECKUE PEAKLIUH, JICKAIINE B
OCHOBE MPOMBIIIJIEHHOT0 Crocoba

26 MOJIy4EHUS] CEPHOU KUCIIOTHI. bubnnoreka [IOK
XHUMHYECKOE 3arpss3HEeHUE 05.12.2023 |  https://m.edsoo.ru/00adec8a
OKpYXaroIIei cpeabl COETUHEHUSIMU
Cephl

7 Briuncienue MaccoBoil 10711 BbIXOAa bubmuotexa [IOK
MIPOJIYKTa PEAKIINH 11.12.2023 |  https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTEepPUCTUKA JIEMEHTOB

28 VA-rpynmnsl. A3or, bu6nuorexa LIOK
pacrpocTpaHeHHe B IPUPO/IE, 12.12.2023 | https://m.edsoo.ru/00adeea6
buznyecKkre 1 XuMUYEeCKIe CBONCTBA
Ammuak, ero Gpu3ndecKue u

29 XMUMUYECKHE CCEOP”ICTBa HOJy4YEeHHUE U bubmorexa LIOK

’ 18.12.2023 | https://m.edsoo.ru/00adf004
pUMEHEHNE
[Tpaktuueckas padora Ne 3 mo Teme
30 «[loryyeHne amMmMHuaKa, M3y4eHUE ero Brbmmorexa LIOK
y ’ 19.12.2023 |  https:/m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KUCIOTa, e€ pusnueckue u bu6numorexa [IOK
XUMHYECKHUE CBOMCTBA 25.12.2023 | https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH

39 aMMOHHS B KQUECTBE MUHEPATbHBIX bu6nmnoreka [JOK
ynoopeHuii. XumMudeckoe 26.12.2023 | https://m.edsoo.ru/00adf518

3arpsA3HCHHUC 0pr>1<aromel”4 Cpeabl
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COCIMHCHUAMHU a30Ta

doctop. Oxeun pocdopa (V) u

33 dochophnas kucnora, pusnueckue u bubmmorera LOK
P . 08.01.2024 | https://m.edsoo.ru/00adf68a
XMUMUYECKHE CBOWCTBA, OJTYyYECHUE
Hcnonb3oBanue pocdatos B

34 Ka4yecTBE MUHEPAJIbHBIX YI0OpEHUH. bu6numorexa [IOK
3arps3HeHUE IPUPOIHON Cpebl 09.01.2024 ' https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacupocTpaHeHUE

35 Hr; § E, g)nsiieciieHniiquecxne bubamorera LIOK

PHPOAE, 15.01.2024 | https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxcuapl yriaepona, ux Gu3sndeckue u

36 XHMHUYECKHE CBOICTBA. bu6nuorexa LIOK
DKonoruyeckue npoOIeMsl, 16.01.2024 | https://m.edsoo.ru/00adfebe
CBA3aHHbIE ¢ OKcuaoM yriepoaa (IV)

37 v K Ta u e€ coiu bubmmorexa [IOK

FOIBHAT KHEIO " 22.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTueckas padora Ne 4 o Teme

38 "ITosrydyeHune yriekucioro rasa. bu6nunorexa [IOK
KayecTBeHHas peakiys Ha KapOOHAT- 23.01.2024 | https://m.edsoo.ru/00ae027e
HOH"

" HepBOHa‘IaIiIBHBIe HOHSH:ISIK(;i BuGmiorexa LIOK
OpramAecidix BEMECTBax © 29.01.2024 | https://m.edsoo.ru/00ae054e
COEIMHEHHUSX yriiepoaa

40 KpeMmHuii u ero coeuHeHUs bubmmorexa LOK

P A 30.01.2024 | https://m.edsoo.ru/00ae080a

41 [Tpaktuueckas pabora Ne 5. bu6nuorexa [IOK

Pemenue sxcriepuMeHTaNbHBIX 33124 05 02.2024 | https://m.edsoo.ru/00ae0bf2
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o TeMe «BakHeine HeEMETAILIbI U
UX COCOUHEHUS)

Konrponsnas pabora Ne3 o teme

bu6mmoreka [IOK

42 «BakHeiIne HeMETAIb! i HX 06.02.2024 | https://m.edsoo.ru/00ae0el8
COCTMHEHUS
OO01mas xapaKTepuCTHKa
XUMHYECKHUX DJIEMEHTOB —

43 MeTauioB. MeTtaminyeckas CBS3b U bubnmoreka [JOK
METaJLTHIEeCKas KPUCTaUTMIeCKast 12.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJIJIOB.

44 DIIEKTPOXUMUIECCKUAN PSITT bubamorexa [IOK

N 13.02.2024 | https://m.eds00.ru/00ae1156
HaANPSDKEHUH METAJIOB
OO611me crocoObl MoTyYeHus
MeTaoB. CriaBel. Beraucienus no
45 YPaBHEHUSAM XUMHUCCKHUX PEaKIIHM, bubmmorexa LIOK
19.02.2024 | https://m.edsoo.ru/00ael1156
€CJIM OJIMH U3 PEarcHTOB COJICPIKUT
IPUMECH
46 [ToHsATHE O KOPPO3UHU METAIIIOB bubmmorexa LIOK
20.02.2024 | https://m.edsoo0.ru/00ae1278
bu6nmuoreka [IOK

47 [enorrere MeTauIb 26.02.2024 | https://m.edsoo.ru/00ae14b?2

48 OKcubl U THAPOKCUIIBI HATPUS U bu6nuoreka [IOK
Kanus 27.02.2024 | https://m.edsoo.ru/00ae14b2

49 [{erouHO3EMENBHBIE METALITBI — bu6nnoreka [JOK
KaJIBLAI U MAarHUi 04.03.2024 | https://m.edso0.ru/00ae15e8

50 Baxxueiiime coeTMHEHUS KalbIUs bubnmoreka [JOK



https://m.edsoo.ru/00ae0e18
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05.03.2024

https://m.edsoo.ru/00ael5e8

O00011eHHE U cCUCTEMATU3ALASL

>1 3HAHUI 11.03.2024
JKEcTkoCTh BOMBI U CIIOCOOBI €& bu6nmuoreka [IOK
52
yCTpaHEHUs 12.03.2024  https://m.edsoo.ru/00ae1886
s 'l"[XI?KTquCKa;I pabota Ne 6 o "TeMe BuGniorexa LIOK
eCTKOCTI’”BOHH 1 METOART Ce 18.03.2024 |  https://m.edso0.ru/00aelae8
yCTpaHEHUS
N bubmuorexa [IOK
54 An
FONHHIH 19.03.2024 | https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
TUAPOKCHIA 25.03.2024 | https://m.edsoo.ru/00aelc64
bu6nmmorexa [IOK
% Keneso 26.03.2024 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJH JKEeJIe3a bubnmoreka [JOK
(1) u xene3a (1) 08.04.2024 |  https://m.edsoo.ru/00ae35e6
58 O060011IeHre U CUCTeMAaTH3aIIHs
3HAHUH 09.04.2024
[TpakTrueckas pabota Ne 7.
59 Pemrenne sxciepuMeHTANBHBIX 33124 bubmuotexa [IOK
o teme «BakHeilme MeTamibl U uX 15.04.2024 | https://m.edsoo.ru/00ae3de8
COCTMHEHUS
Brrancnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
50 peareHTOB JaH B M30BITKE WIIH bubmuorexa [IOK
COJICP)KUT ITpUMecH. Beraucienus 16.04.2024 | https://m.edso00.ru/00ae1750

MacCOBOM J0JIM BBIXOA IIPOJYKTa
peakuuu
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O00011IEHAE U CUCTEMATU3ALUAS

o1 3HaHUN 1 22.04.2024
Konrponsnas pabora Ne4 o teme
62 «BaxHeimme MeTaJTbl U UX 1 93.04.2024
COCTMHEHUS
63 BemecTsa u maTepuansl B 1 bu6mmorekxa [IOK
[IOBCEIHEBHOM KU3HU YEI0OBEKA 29.04.2024 | https://m.eds00.ru/00ae3f50
64 XHMHYECKOE 3arpsi3HEHUE 1 bubnuorexa [IOK
OKPYXKAOIICH CpeIbl 30.04.2024 | https://m.edsoo.ru/00ae4270
65 Ponb xuMuu B perieHuun 1 bu6mmorexa [IOK
AKOJIOTUYECKHUX TIPOOIeM 13.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. O6001eH1Ee 1 1 bubnuorexa LIOK
cUCTEMATH3aIMs] 3HAHUI 14.05.2024 @ https://m.edsoo.ru/00ae0dOa
67 Pezepnblil ypok. O600111eHUE U 1 bubnuoreka [IOK
cUCTEMATHU3AIMs 3HAHUN 20.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111eHNE 1 1 bubnmoreka [JOK
cucTeMaTH3alusg 3HaHUI 21.05.2024 | https://m.edsoo.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB U.I'., Cagkos C.A.,
AxumonepHoe o0mectBo «M3aatenscTBo «IIpocBeiienney

» Xumus, 9 xnacc/ 'abpuensu O.C., Octpoymon W.I'., Cnagkos C.A.,
AxnmonepHoe o0mectBo «M3aaTenscTBo «IIpocBerienuey

Tabmumibl: [lepuonuyeckas cucrema XuMudeckux anementos J1. 1.
MemnpeneeBa, TabiauIa paCTBOPUMOCTH, JIEKTPOXUMHUUYECKHUH PsiJ] HATIPSHKEHUS

MECTAJ1JIOB

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/ X uMusi-6a30BbIi-ypOBEHb.-
Peammzamus-tpedoanuii-OI'OC-ocHOBHOT0-00111€T0-00pa30BaHMS. -

Meroauueckoe-mnocooue-maisi-yuurens.pdf

IHN®POBBIE OBPASOBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/

